PABOYASA ITPOT'PAMMA
y4eOHoro npeamera «Xumus. ba3oBblii ypoOBeHb)
s oOydaromuxcs 10 — 11 kmaccos



MNOACHUTEJIbHAS 3AITNCKA

[IporpamMa mo XMMHUU Ha ypOBHE cpeaHero odmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUN K pe3yJabTaTaM OCBOEHHUs (QeaepaabHOi 00pa3oBaTebHON IMPOTPaAaMMBI CPEIHETO
obmero obpazoBanus (POIl COO), mpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konnenuuu mnpernojgaBaHusi ydyeOHOro mpeamMera
«Xumusi» B 00pazoBarelibHbIX opranuzanusix Poccuiickoit denepannu, peaqn3yomnX OCHOBHbBIC
o0Opa3oBaTeNnbHbIe MPOTrPaMMbI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepannu Ha nepuon Ao 2025 roga» (Pacnopsokenue [IpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMBbl IO XUMUH, K OMPEIEICHUIO 00IIel cTpaTerun
oOyueHus, BOCHUTAHUS U Pa3BUTUS O0yUaAIOUINXCS CPEACTBAMH YU4eOHOIro mpeameTa «XUuMHs IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHIM KOHUENTyanbHble nosioxkeHuss ®I'OC COO o
B3alMOOOYCIIOBICHHOCTH IIeJied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHUI K ypPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  oOpa3oBaHME,  IOJIy4aeMO€  BBIMYCKHMKaMH  001ieo0pa3oBaTeabHOM
OpraHU3aI|H, SBISIETCS HEOTHEMIIEMON YacThI0 X 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEPLIAIOIIUM
ATAroOM peaju3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LIEJIOCTHOW CHCTEME XMMHUYECKOIOo O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
npUpoabl, GOPMUPOBAHUS MHUPOBO33PEHHS U OOLIEH KyIbTyphl YETOBEKa, a TAKXKE HKOJIOTMUECKU
00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M TPUPOAHON cpene. Peannsyercss Xxumudeckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA ypOBHE CpEelHEro oOIIero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npenMera «XUMHUS», COAEPKaHUE U MOCTPOEHUE KOTOPOIO OIPENEIeHbl B IIPOrpaMMe 110 XUMUU C
yuéToM crieuu(puKy HaAyKu XUMUH, €€ 3HAUCHUs B MMO3HAHUU MPUPOJIbI U B MaTEPHAILHON KU3HU
o0mmecTBa, a Takke C y4€TOM OOIIMX M[elNeld W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOYyI0 poJib B COBPEMEHHOM
MBUJIM3AIMU, B CO3JaHUHM HOBOM 0a3bl MarTepHalbHOM KyiabTypbhl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHUpOBaHKE PAIIMOHAIFHOTO HAYYHOT'O MBIIIICHHUS, B CO3JIaHHUE IIETIOCTHOTO MPEICTaBICHUS 00
OKpY’KaoIllleM MHUpPE KaK O €AHHCTBE MPHUPOABI M YeJOBeKa, KOoTopoe (opMUpyeTcs B XMMHUH Ha
OCHOBE ITOHMMAaHHUs BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIETr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BELIECTB, UX CBOUCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOThEeMJIEMOMN
YaCThI0 MUPOBOM KYyJIBTYpPbI, HEOOXOUMBIM YCIOBHUEM YCIIEIIHOTO TPYJa U MKHU3HU KaXJI0To YiIeHa
obmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3uaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTHI
HanpaBjIeHa Ha pelleHne II00abHBIX Mpo0JeM YyCTOHUNBOrO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIHYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIMMHM LENSIMH M HPUHIMUIIAMU CpelHEero oouiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kiaccbl, 6a30BbIil YpOBEHb M3Y4YEHHs) OPHUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOOUMYI0 UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUS B IKHU3Hb COLUYMA,
MPOAOIDKEHHS 00pa30BaHUS B pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMHEH.

Cocrapnsgromumu npeameTra «XUMHUs» ABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUuMus»
n «OO0miast 1 HeopraHu4yeckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHWH MO HEOPraHWYECKON XMMHUU (C BKIIOUYCHHEM 3HAHUU U3
o01eit XuMUM) U opraHndeckor Xumun. @opMUpOBaHUE JAHHOM CUCTEMbl 3HAHUI MPH U3YYEHUH
npenMera 00ecreurnBaeT BO3ZMOKHOCTh PACCMOTPEHHUSI BCErO MHOTOOOpas3usl BEIIECTB Ha OCHOBE
O0IIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa comepkanusi KypcoB — «Opranmdeckas xumMus» U «OOmas 1 HeopraHudeckas
XUMUsD» chopMUpOBaHa B MPOrpaMMe MO XMMHMHM HAa OCHOBE CHUCTEMHOTO IMOAXO0Ja K H3YUEHHIO
yueOHOro Mmatepuana U OOYCIIOBJI€HA HMCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKON TEOpUU CTPOCHUS OpPraHMYECKUX COEIMHEHUH, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX IPEJACTABICHUH O CTPOCHHMM BELIECTB.
CeeneHusi 00 M3y4yaeMblX B Kypce BEIIECTBAX JalOTCAd B Pa3BUTHM — OT YIJIEBOJOPOAOB O
CIIO)KHBIX OMOJIOTMYECKM AaKTHBHBIX COEIUHEHHMH. B Kypce opraHuyeckod XUMHMH IOJIy4aroT



pa3BuTHe CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOINEro OOpa3oBaHUS TEPBOHAYAILHBIC
MPEJICTAaBICHUS] O XMMHUYECKOH CBsI3M, KJIaCCU(MKALMOHHBIX IMPH3HAKAaX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[lon HOBBIM yrjoM 3peHHs] B TpeaMmere «XuMus» 0a30BOro ypOBHS paccMaTpHUBAETCS
M3YYEHHBI Ha YpOBHE OCHOBHOTO OOWIEr0o O0pa3oBaHMA TEOPETUYECKHH MaTepuan u
(dakToNOrnuecKue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmasi 1 HeopraHuveckas XUMHs» OOYYaroIIMMCSI MPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATH
3HaYEHHUE MEePUOJUUECKOro 3aKOHa C O0IIETEOPETUYECKUX U METOI0JIOTMUECKUX MMO3UIUH, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIIMK 3TOTO 3aKOHA — OT 0000MIaroIel 10 0OBSICHSIOMEH
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAxX U
IIPUMEHEHUH, a TAKXKE€ O XMMHUUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHserca B Kypcax 10 wm 11 KkiaccoB 3ieMEHTaMM  COAEpXaHUS, HMMEIOIIUMU
KYJIbTYPOJIOTHUECKM M TPUKIAJHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TOHUMAaHHUIO
B3aMMOCBSI3M XHUMHHM C JPYTMMH HayKamMH, pacKpbIBaloT €€ pOJb B T[O3HABATEIBHOU W
MPAKTUYECKON JEsTebHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHHTAHMIO YBAXEHHS K IIPOLECCY
TBOPUYECTBA B O0JIACTH TEOPUU W MPAKTUYCCKUX NPUIOKEHUN XUMHUU, TTOMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX IMpOOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIMBATh MH(POPMAIMIO M MPUMCHATh €€ IS MOTOJHCHHS 3HAHWMA, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCIEPHUMEHTAIBHBIX HCCIENI0BAaTEIbCKUX 3aJad. B 1enoMm copepkaHue
yaeOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS WU3YYCHHUS OPUCHTUPOBAHO HAa (pOpMHUpOBAHUE Y
o0y4aromuxcsi MUPOBO33PEHUYECKONW OCHOBBI ISl MOHMMAaHUA (PMIOCOPCKUX HIEH, TaKuX Kak:
MaTepUaIbHOE E€AMHCTBO HEOPraHMYECKOrO0 W OPraHMYEeCKOro Mupa, 0OyCIIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHUEM, IO3HABAEMOCTh IPUPOAHBIX SIBJICHUH IMYTEM 3KCIEPUMEHTA U
pelIeHUsT TMPOTUBOPCUMH MEXKIYy HOBBIMH (aKTaMd W TEOPETUYCCKHUMH  TPEIIOCHUIKAMH,
OCO3HaHHE POJIM XMMHHM B DPELICHUH SKOJOTHYECKHX MpobiieM, a Takke MmpobiieM cOepexeHus
SHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepUAJIOB.

B nnane perienus 3ajay BOCIUTAHUS, Pa3BUTHS U COIMAIN3ALNN O0YYAIOMIUXCS TPUHATHIE
MporpaMMoil MO XHMHH TOJXOJbl K OMNPEACNICHUIO COICpKaHUS U TIOCTPOCHUS IIpeaIMeTa
npeaycMaTpuBaioT (OPMUPOBAHHWE YHUBEPCAIBHBIX Y4YeOHBIX JAEUCTBUN, HMeEOIUX 0a30Boe
3HA4YCHUE JJIS1 PA3IMYHbBIX BUJOB JESATEIBHOCTH: PEIICHHs Mpo0iIeM, IOUCKa, aHajIn3a 1 00paboTKu
nH(popMaluY, HEOOXOAUMBIX Ui MPHOOPETEHUsS OIbITa MPAKTHUYECKOH M HCCIeI0BaTeNbCKON
NeSITeTbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenogaBaHusi XUMUH KaK Ha YPOBHE OCHOBHOT'O 00IIIero 0o0Opa3oBaHus, TaK U Ha
ypOBHE cpeaHero oOuiero o0pa3oBaHuUs, MPHU ONPEAEIEHUU COAEpPKATEIbHOM XapaKTepPUCTUKH
neneldl M3y4deHus TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENEHHOMW 3HAYMMOCTH  TPAJULMOHHO
npu3Haércss  (GOpMUPOBAHME OCHOB XHUMHYECKOM HayKH Kak o00JIaCTU  COBPEMEHHOI'O
€CTECTBO3HAHMSI, MPAKTHUECKON JEATEIbHOCTH YEJIOBEKa U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOIWYECKOW TOUKH 3PEHHS TAaKOM MOJXOJ K ONPESICHHUIO Ielei HU3ydeHUs
MpeAMETa SIBJISETCS BIIOJHE ONPAB/IaHHBIM.

CormacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMU IEJSIMU HW3Y4YEHUsS TpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) SBASIOTCS:

e (¢dopMHpOBaHHE CHUCTEMBbl XHMMHUYECKHMX 3HAHMM KaK BaXHEWIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyUYHON KapTHHBI MHUpa, B OCHOBE KOTOPOW JIEKAT KIIIOUYEBHIE IOHSATHS,
(GyHIaMeHTalIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U
MOHUMAaHHUE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (¢dopMHpOBaHHE W Pa3BUTHE TPEJCTABICHUA O HAYYHBIX METOJAX ITO3HAHMS BEIIECTB U
XUMUYECKUX pEeaKIil, HEOOXOAUMBIX [JIsi MPUOOpPETEHUS YMEHHH OPHEHTHPOBATHCS B
MHUpE BEIIECTB U XUMHUUYECKHUX SIBIICHUN, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKOU U
MMOBCETHEBHOMN JKU3HH;

e pa3BHUTHE YMEHUI U CIIOCOOOB JESITENLHOCTH, CBI3aHHBIX ¢ HAOIIOJCHHEM U 00BICHEHUEM
XUMHYECKOTO OKCIIEPUMEHTa, COONIOJICHHEM TMpaBuUil 0e30mMacHOro oOpalleHust ¢
BELIECTBaMH.

Hapsiny ¢ sTtuM, conepkarenbHas XapakTEpUCTHKA IeJIed M 3a/Jad U3yYeHHs MpeaMeTa B
mporpaMMme Mo XMUMHH YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHHU C HOBBIMU NMPUOPUTETAMH B



cucTeMe cpeaHero obiero oopazoBanus. CerogHs B MpeNofaBaHUM XUMHUU B OOJIBIICH CTEIICHU
OTHaéTCs MPEANOYTEHUE MTPAKTUIECKONH KOMITOHEHTE COAepKaHNs 00ydeHHs], OpPUCHTHPOBAHHOI Ha
MOJITOTOBKY BBITYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aIiy, BIIaICIONero He HabopoM 3HaHUH,
a (YHKIMOHAJBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHMSIMH AKTHBHOTO ITOJyYECHUS
3HAHHUW ¥ IPUMECHEHHS UX B PEaJIbHOM KHU3HU JJIS PELICHUS MMPAKTUYCSCKUX 33/1a4.

B cBs13u ¢ 3THM ITpy U3y4YEHUH NpeaMeTa «XUMHUs» JOMUHUPYIOIIEe 3HaYeHUE TPHOOPETAr0T
TaKWe LE U 3a/1a4H, KaK:

amanTtanys o0yJaromuxcst K YCIOBUSM TUHAMHYHO Pa3BHUBAIOIIErocs MHpa, HOpMHpPOBaHHE
MHTEJUICKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPHUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

(dopMupoBaHre y 00ydJaromuXcsl KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITCTEHIIHI ), MMEIOIINX
YHUBEpCAJIbHOE 3HAYCHHWE JUIS Pa3IMYHBIX BHIOB JICATEILHOCTH: PEIICHHs IMPOOJeM, IMOUCKA,
aHanM3a W o0paboTKM MHQOPMAIMK, HEOOXOAMMBIX Ui NPUOOPETEHHS ONbITA JESITEIbHOCTH,
KOTOpasi 3aHUMAeT BaXHOC MECTO B IO3HAHUM XHMHUH, a TaKkKe Ui OICHKA C MO3UIHN
IKOJIOTMYECKOH Oe30MacHOCTH XapakTepa BIUSHHUA BEIIECTB M XMMHUYECKHX MPOIECCOB Ha
OpTaHU3M 4YeJIOBEKa M MPUPOTHYIO CPEeay;

pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4aroImuXxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBUH C >KU3HCHHBIMH IOTPEOHOCTSMH, HMCIOJIB30BaTh COBPEMEHHBbIC MH(OPMAIMOHHBIC
TEXHOJIOTUH JJIsl TIOUCKA M aHAIM3a Y4eOHOW M HAay4YHO-TIOMYJISIPHOH MH(OPMALUN XUMHUYECKOTO
COZIepIKaHHUS;

bopMupOBaHUE U Pa3BUTHE Y OOYYAIOUIMXCSI ACCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHHS,
HaOJII01aTeNbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOANMBI, B YaCTHOCTH,
NPY IJIAHUPOBAHUY U TIPOBEJACHUH XUMUYECKOTO KCIICPUMEHTA;

BOCIIUTAHUE Yy OOydaromuXxcsi yOeKIEHHOCTH B TYMAaHHCTHUECKON HAINPaBICHHOCTH XHMUH,
e€ B@KHOW pOJM B PELICHUU TIJOOATBHBIX MPOOJIEM PAIMOHAIBHOTO MPUPOJIONOIb30BAHMS,
MIOTIOJIHEHUSI DHEPIeTUYECKHX PECYPCOB W COXPAHEHUS HPUPOTHOTO PABHOBECHS, OCO3HAHMUS
HEOOXOJMMOCTH OSPEKHOTO OTHOIICHHS K MPUPOJIE U CBOEMY 3[I0POBBIO, & TAK)KE MPHOOPETEHHUS
OIBITA WCIOJIb30BaHUS TOJYYCHHBIX 3HAHUH Ul TPUHATUS TPaMOTHBIX PEHICHHH B CUTYalMsX,
CBSI3aHHBIX C XUMHYECKUMHU SIBJICHUSMH.

B yueOHOM muane cpemHero oOmero oOpa3oBaHUs HpeAMET «XUMHS» 0a30BOrO YpPOBHS
BXOJIUT B COCTaB MpPEAMETHOI 00macT «EcTecTBEeHHO-HAYUHbBIE TPEMETHD.

OOmiee 4mcO 4acoB, OTBENEHHBIX U M3YYEHHS XUMHH, HAa 0a30BOM YPOBHE CpEIHETrO
oO1mero oopazoBanusi, coctabiser 68 yacos: B 10 kiacce — 34 ygaca (1 yac B Henemo), B 11 kmacce —
34 4gaca (1 gyac B HezentO).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckre 0OCHOBBI OPraHUYeCKOM XUMHH

[Ipeamer opraHMuYeckod XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHHUE B IOIYYEHUU
HOBBIX BELIECTB U MaTepHasloB. Teopust cTpoeHUs opraHnndeckux coenunenuii A. M. bytieposa, eé
OCHOBHBIE TOJI0)KeHUsl. CTPYKTypHBIE (OPMYJIBI OpraHMYEcKUX BellecTB. ['omosiorus, uzomepusi.
XUMHYECKas CBA3b B OPraHUUECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBienne o KiacCU(pUKAUMU OpPraHUYECKUX BellecTB. HoMeHKaTypa OpraHu4YecKux
COEIMHEHUH (CUCTeMaTHuecKas) U TPUBHAJIbHBIC HA3BaHMUS BAXHEWIINX MpeICTaBUTENEH KIaccoB
OpPraHWYECKHX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M WX MPEBpAIlEHUIN: O3HAKOMIJIEHHE C
oOpa3aMi OpraHMYECKHUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIIMPOBAHUE MOJEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOJACHNE U OMUCAHNE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALLICHHIO
OpPraHMYECKUX BEIECTB IPU HarpeBaHUU (TJIaBJIeHHE, OOyTIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

ATNKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKMH psA. MeraH W 3TaH — MpocTeulme
MPEJCTaBUTENIN aJIKaHOB: (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA (PEaKIMU 3aMELCHHUsI U TOPEHHUS),



HaXO0XJEHNUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHUE.
AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUU pPsifl. DTWIEH U NPOMWIEH — MPOCTEUIIHNe

NPEJCTaBUTENIN AJKEHOB: (PHU3MUECKME U XHMMUYECKHE CBOICTBa (peakuuu TUAPHUPOBAHUS,

raJIor€HUPOBAHUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPHU3allin ), MOJIydeHrEe U PUMEHEHHE.

Anxanguensl: OyramueH-1,3 u MmetwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYCCKHE
cBoiicTBa (peakius noiauMmepusanuu). [lonyyeHre CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKHNA psiA. ALETHIICH — IPOCTEHIINI
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTpOeHHE, (U3MYECKHe W XHMHUYECKHE CBOWCTBA (peakiuu
TUJIPUPOBAHUs, TaJOT€HUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, crpoeHue, (u3MUecKHMe U XUMHUYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAHUSA U HUTPOBaHUs), IOJIY4YEHHUE W IpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue c80UCMBa (PeaKyuu 2al02eHUPOSAHUs U HUMPOBAHUS), NOJYYeHue U
npumenenue. ToxkcnyHOCTh  apeHOB. I'eHernyeckas CBSI3b  MEXJy  YIJIEBOJIOPOAAMH,
MIPUHAUISKALMMH K pa3IMYHbIM KJaccam.

[TpupoaHble MCTOUYHUKHU YTieBOOpoaoB. [IpupomHblii Ta3 M momyTHble He(TSHBIC Ta3bl.
Hedtp u e€ nmpoucxoxaenue. CrocoObl nepepaboTKu HeTH: TTEPEroHKa, KPEKUHT (TEPMUYECKHM,
KaTaIUTUIECKUH ), muponu3. IIponykTel nepepaboTku HehTH, MX IPUMEHEHHE B POMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOJYKTHI €ro nepepadoTKH.

DKClepUMEHTAIbHBIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLCHUI: O3HAKOMIIEHUE C
oOpa3namMu IIacTMacc, KaydykoB U pe3uHbl, Koiuiekiuu «Hedptb» u «Yromb», MolaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pabOTHI:
MOJIyYEHUE 3TUIIEHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérneble 3anaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BELIECTBA UJIU MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxammye oprannyeckne coeinHeHUs!

[IpenenpHble OMHOATOMHBIE CHUPTHI. MeETaHON U DJTAaHOJ: CTpOeHHUe, (QU3NYecKHue Hu
XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METajllaMH, Tajlor€HOBOJIOPOJAMHU, TOpPEHUE),
npuMeHeHue. BoiopogHbie CBA3M MeXAy MOJIEKyJaMu CUpTOB. JleiicTBUE MeTaHoIa U 3TaHOJIa HA
OpraHM3M YeJIOBEKa.

MHoOroaToMHble CHHUPTHI. OTUJICHIVIMKOJNb M TJIMLEPUH: CTpOEHHUe, (u3NYecKue |
XMMHUYECKHUE CBOMCTBA (B3aMMOJAEHCTBHE CO IIEIIOYHBIMM METaJIaMH, KaueCTBEHHAsl peakius Ha
MHOrOaTOMHbIe cnupThl). JlelicTBue Ha opraHu3M 4enoBeka. [IpumeHeHuWe TIiMLEpUHA U
STUJICHTJIUKOJIS.

®deHou: CTpOeHHE MOJIEKYJbl, (U3NYECKHe U XUMUYecKkue cBoicTBa. TokcHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunisl M kemonvl. DopMmanpAerui, aueTalbIeTHaA: CTpPOCHUE, (U3NYeCKHe |
XUMHUYECKHE CBOMCTBA (pEaklMM OKUCICHHS M BOCCTAHOBJIEHUS, KayeCTBEHHbBIE DPEAKIUH),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIIOTBHI:
cTpoeHue, pU3NYecKue U XMMHYECKHe CBOMCTBa (CBOICTBa, oOIIMe A Kiacca KHCIOT, peaklus
sTrepudukanym), MoaydeHue U npuMmeHeHue. CTeapuHOBas M OJEMHOBAs KHUCJIOTHI Kak
MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBUE.

Crnoxable 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MIpONH3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posiab KUPOB.

VYrneBoasl: cocTaB, Kiaccu(ukanus yrieBofoB (MOHO-, IW- U MoJucaxapuibl). [roko3a —
MPOCTEHIINM MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYINbI, (pU3NYecKHe W XHUMUYECKHe
cBolicTBa (B3aumojieiicTBue ¢ ruapokcuaom Meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXKIEHHWE B TPHUPOJE, NPUMEHEHHE,
6uosornueckas posb. otocunres. Ppykro3a Kak ©30Mep TIIIOKO3bI.

Kpaxman u nemmono3a kak mpupojiHble nonuMepbl. CTpoeHHe Kpaxmalla M LEJUTIOJIO3bI.
dusnueckue U XMMUYECKHUE CBOMCTBA KpaxMaia (THAPOSIN3, KaUeCTBEHHAs! PEaKLUs C HOJIOM).

DKCrepUMEHTAIbHbIE METO/bl H3YY€HHs BELIECTB M MX [MPEeBpalIeHHUI: NpoBeACHUE,
HaOJI0ICHNE U OMHMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIINU




OJIHOATOMHBIX CHUPTOB (OKHUCIEeHHEe 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammogelictBue TimiepuHa ¢ ruapokcuaoM meau(ll)), ampnernoB (OKucIeHHWE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom menu(ll), B3aumoneiicTBie Kpaxmaiga ¢ HOJOM),
MPOBEACHHUE MPAKTUICCKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 UCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

A3oTconeprkaliie opraHn4eckie CoeIMHEHUsI.

AMMHOKHCIIOTB! Kak aM(OTepHble OpraHudeckue coequHeHus. Puszndyeckue U XUMHUUECKUe
CBOMCTBa aMHMHOKHMCIOT (Ha MNpuUMepe TIJuluHa). buojormyeckoe 3HAU€HHWE AMHUHOKHUCIOT.
IlenTnael.

benku Kak mpUPOIHBIE BHICOKOMOJICKYISIDHBIE cOoequHEeHus. [lepBuuHas, BTOpHYHAs |
TpeTU4Has CTPYyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJIN3, JEHATypauus,
KayeCTBEHHBIC PEaKIMU Ha OCJIKH.

OKCIIepUMEHTANIbHbIE METOJbl HM3Y4YEHHUs BEIIEeCTB M MX INPEBpallleHUH: HaOIoAeHuEe u
OIMCaHME JIEMOHCTPALMOHHBIX OIMBITOB: JICHATYpalUsi OCJIKOB MPU HArpEBaHWHU, IBETHBIC PEaKIHH
OEIKOB.

BbicokomosiekyIsipHbIe cOeJUHEHUSA

OCHOBHbIE TOHATHUS XUMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHHWI: MOHOMEp, HOJIUMEp,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb NOJUMEPU3ALINU, CPEIHSAS MOJEKysipHas Macca. OCHOBHbBIE METObI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — OIMMEpU3alts U MOJIMKOHIEHCALUS.

DKClepUMEHTAJIbHBIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O03HAKOMIIEHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBsI3€M NpHM M3ydyeHHM opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI YEpE3 HCIIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSTUM, Tak U
MOHATUH, ABJISAIOIINUXCS CHCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01iue ecTecTBEHHO-HAay4YHbIE OHSTHS: SBJIEHUE, HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpUs,
aHaJIu3, CUHTe3, Kiaccuukauus, MNEPUOAUYHOCTb, HAOIIOJEHUE, HU3MEpPEHHE, SKCIEPUMEHT,
MOJIETTUPOBAHUE.

dusnka: MaTepus, SHEprus, mMacca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHYECKUN YPOBEHb,
BELIECTBO, TENIO0, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHMIIBI UX
U3MEpEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B oOpraHusMe, (pOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellleCTBa (O€KH, YIIeBOIbI, JKUPbI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FTOpHbIE IOPOJIbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonorus: nuuieBble MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO MUTAHUS, MOIOIIME CPE/ICTBa,
JIEKQpCTBEHHBIE U KOCMETHUYECKHE IMperaparhbl, MaTepHaIbl U3 MCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuil asneMeHT. AToM. Sapo aroma, WU30TOMBL. DJNEKTPOHHAas 00OJIOYKA.
DHepreTUyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, O- smementsl. OCOOCHHOCTH
pacmpesieieHusi JIEKTPOHOB MO OpOHTANsIM B aTOMAax AJIEMEHTOB MEPBBIX UYETHIPEX IMEPHOJIOB.
DneKTpoHHas KOHGUTYpalHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema Xxumuyeckux odaeMmeHtoB J[. U
MenneneeBa. CBs3b MEPUOANIECKOTO 3aKOHA U [leproanyeckoil CHCTEMBI XUMHYECKUX AJIEMEHTOB
. . MenneneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPyMIaM U
nepuoaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BHABI XUMHUYECKOW CBSI3U (KOBaJCHTHAs
HEeMoJIsIpHasl W TOJsIpHAasi, HMOHHAs, MeTalmndeckas). MexaHu3Mbl 00pa3oBaHHUS KOBaJCHTHOMN
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBINM). BomopomHas cBsi3b. BaneHTHOCTS.



DneKTpooTpulaTeabHOCTh. CTeneHb OKucieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTb CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o mucnepcHbIx cucremax. VCTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10
BEIIIECTBA B pacTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHuil. HoMeHknaTypa HEOpraHMYECKUX BEIIECTB.
['enernueckas cBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaMm.

Xumuueckass peakuus. Kiaccupukamust XUMHYECKHMX pPEAKUMA B HEOPraHMYECKOW U
OpPraHM4YeCKOM XMMHUHU. 3aKOH COXPaHEHMsS] MAcChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPAILCHUS
SHEPIrUU MPU XUMHYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IHYHbIX (akTopoB. OOpaTHMble pEaKIUU.
Xumuueckoe paBHOBecue. DakTOpbl, BIMSIOMIKE HA COCTOSHHE XUMUYECKOTO PAaBHOBECHA.
[Tpuniun Jle [laTtense.

OnexTponutuueckas avcconuanus. CuibHble U ciadble 37eKTpoiauThl. Cpelna BOJIHBIX
pacTBOPOB BEUIECTB: KHUCJasl, HEUTpaIbHAsl, IEJI0YHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YyYEHMSl BEIIECTB W HX MPEBPAIICHUN: JTEMOHCTpPALUS
tabimn  «[lepuonnyeckas cucrema XuMmMuYeckwx odiieMeHToB J[. V. MenpaeneeBa», W3ydcHHE
MOJCNICH KPUCTAUIMYECKHX pemETOK, HaONI0JeHHEe M ONHCAHHWE JACMOHCTPAllMOHHBIX H
mab0paTOPHBIX OMBITOB (pa3lioKeHHWE TEPOKCHA BOAOPOJAa B MPHCYTCTBUH KaTaJIHM3aToOpa,
ONpelelIeHUEe CpeAbl PacTBOPOB BELIECTB C IMOMOINBK YHUBEPCAJIBHOIO HMHJMUKATOpA, PEaKLHU
MOHHOIO OOMeEHa), NPOBEACHHE IPAKTHUUECKOH padoThl «BiusHue pa3nuyHbBIX (QaKTOpOB Ha
CKOPOCTb XUMHYECKON PEaKIun.

Pacuérnnie 3a1aum.

Pacuérel o ypaBHEHUSM XMMHYECKUX PEAKLMd, B TOM UYUCIE TEPMOXMMHYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHUS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. [lonoxxenue HemerayioB B Ileproanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa u OCOOCHHOCTH CTPOCHHsI aToMoB. Du3nyeckue CBOWCTBA HEMETAJIIOB.
AJtoTponusi HeMETa/UIoB (Ha MpuMepe KUCIopoa, cepsl, (hocdopa u yriieposa).

XUMUYEeCKHE CBOMCTBa BaKHEHIIMX HEMETalioB (TaJoreHoB, cepbl, a3oTa, docdopa,
yriiepojia ¥ KpeMHUsS) U UX COCAUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIMMNX KUCIOT, BOJOPOJIHBIX
COCIMHCHH ).

[IpumeHeHne BaXKHEUIINX HEMETAVIOB U UX COCTMHEHUN.

Meraiuel. [lonoxenne meraiuioB B [leproanueckoi cucreMe XuMHUUECKUX dnemeHTos 1. 1.
MenpneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX OO0O0JIOYEK aTOMOB MeTayioB. OOmime
¢busnueckue cBoiictBa MeTauioB. CIUIaBbl METANUIOB. DIEKTPOXUMUYECKHH psll HaMpsKEHU
METaJIJIOB.

XUMUYEeCKHE CBOWMCTBA BaKHEUIIMX METaUIOB (HATpui, Kanmuil, KanblMii, MarHui,
ATFOMUHUM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHue MeTamioB B ObITY U TEXHHUKE.

DKCIEePUMEHTAITBHBIE METOJIBI U3yUEHHUS BEIIECTB M WX MPEBPAICHUN: N3YYCHHE KOJUICKIIUU
«MeTamnsl U CIIaBbl», 00pa3ll0oB HEMETAIIOB, PEIIEHUE YKCIIEPUMEHTANBHBIX 3a/1a4, HAOI0IeHUE
U OINHCAaHHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJACHCTBHE THAPOKCHIA
AIIOMUHHUSI C PACTBOPAMH KUCIIOT U LIEN0YEH, KaYECTBEHHbIE PEAKIIMH Ha KATUOHBI METAJIOB).

Pacuérnsie 3amaun.

Pacuéter macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAacCe
U 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, pacu€Thl MacChl (00BhEMA, KOIMYECTBA
BEIIECTBA) MPOYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U )KH3Hb

Ponp xumum B o0ecniedeHHUH HKOJIOTMYECKOM, SHEPreTUYeCKOH W MHUIIEeBON 0e30MacHOCTH,
pa3BuTHM MeauUMHBL. [[OHSATHE 0 HAYYHBIX METOIaX MO3HAHUS BEMIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennst 00 0OUMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYSHHS BaXXHEHIINX
BEIIECTRB.

YenoBek B MHUPE BEIIECTB M MaTEpPUAIOB: BAKHEHIIME CTPOUTEIBHBIE MaTepUallbl,



KOHCTPYKIIMOHHBIE MaTepualibl, Kpackd, CTEKJIO0, KepaMuKa, Marepuanbl s 3JIEKTPOHHUKH,
HaHOMAaTepHalibl, OpraHM4YEeCKHe U MUHEPATIbHBIEC y100pEHUSI.

Xumusi U 3I0pOBbE YEJIOBEKAa: IMpaBWJa MCIOJIb30BaHUSl JIEKAPCTBEHHBIX IpENnaparos,
npaBmia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanuzarus MeXnpeIMeTHBIX CBsI3el ITPU M3yYeHUH OOIIel U HEOpraHMYeCcKo XxumMuu B 11
KJIACCE OCYILIECTBIISIETCSA YEPE3 UCII0JIb30BAHUE KAaK OOILMX €CTECTBEHHO-HAYUHBIX NOHSTUH, TaK U
MOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, Kiaccudukanus, MEepPUOJUYHOCTh, HAONIOJACHHE, OJKCIEPUMEHT, MOJEINPOBAaHUE,
U3MEpPEHUE, SBJICHUE.

®usuka: marepus, JHEprus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIUYNHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: kjerka, oOpraHusM, O3KocUCTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHepabl, TOPHbIE MTOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorusa: XMMUYECKass MPOMBIIUIEHHOCTh, METaJULypIus, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO035ICTBEHHOE IIPOU3BOJICTBO, NUILEBas MIPOMBIIIJICHHOCTb,
(dapmalieBTHYECKasl MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHAS IIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
MpOrpaMM CpeaHero oéiiero oOpa3oBaHHs (JMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM).
HayuHo-mMeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMS IIPOrpaMM
cpenHero obmero 06pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA OIXO/.

B COOTBETCTBHHM C CHCTEMHO-IESTEIFHOCTHBIM IIOAXOIOM B CTPYKTYpe JHUYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEJHEro o0Iero oopa3oBaHus BbIJIEIEHBI
CJIEYIOIIE COCTABIISIOIIHE!

OCO3HaHME OOYYaAIOUIMMHUCSH POCCHMCKOM TpakJaHCKONW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEJIEIICHHUIO;

HaJInY1e MOTUBAIUH K 00yUEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHWI JHMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEW M UCTOPUUECKUX TPaJULIMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJICTBOBATHCS B CBOCH JIESATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMM, MPUCYLIIMMHM  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0Opa3oBaHUs;

HaJIN4YME MTPABOCO3HAHUS HKOJIOTHUECKON KYIbTYpPhl M CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
KU3HEHHBIC TUTAHBI.

JINYHOCTHBIE PE3yabTAThl OCBOEHHS MpeaMeTa «XUMHUsA» JOCTUTalTCs B €AMHCTBE YUeOHOMH
M BOCIIUTATEIBHON NEATETHHOCTH B COOTBETCTBHU C TYMaHHUCTHYECKHUMH, COIMOKYJIBTYPHBIMH,
TYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU M HJ€ajlaMH POCCHHMCKOTO TpakJaHCKOro OOIIecTBa,
NPUHATBIMA B OOIIECTBE HOPMAMH M TpPAaBHJIAMH TIOBEJCHHS, CIIOCOOCTBYIOIIMMH IpOIeccaM
CaMOTIO3HaHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYaIOIIHUXCSL.

JIMgHOCTHBIE PE3yIbTaThl OCBOCHHS TNpeaMeTa «XWMHS» OTpakaroT cHOpMHUPOBAHHOCTH
OTIbITA TO3HABATEJILHOM U MPAKTUYECKOH NeATETLHOCTH 00YyUaIOIMUXCs 110 pean3allii IPUHATHIX B
00IIIeCTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HAHHS OOYYAIOMIMMHUCS CBOMX KOHCTUTYIMOHHBIX TIPaB M OOS3aHHOCTEH, YBaKECHHUS K
3aKOHY U NPaBOIOPAIKY;

MPEJCTaBICHUS O CONMAIBHBIX HOpPMax W TMpaBWJIaX MEXIMYHOCTHBIX OTHOIIECHUH B



KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOW NEATENIHHOCTH MPU CO3JAHUM YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENIbHBIX 33/1a4, BEITOJTHEHHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NMPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JPYTUx
[IPU aHAJIM3E PA3JIUYHBIX BUIOB YUYECOHOU EATETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUU;

yBaXKeHHsI K MPOLIECCY TBOPUYECTBA B 007aCTU TEOPUU U MPAKTUYECKOTO IPUMEHEHUSI XUMUH,
OCO3HaHUS TOTO, YTO JOCTHUXKEHHUS HAYKH €CTh PE3YJIbTaT JJIUTEIbHBIX HAOIIOACHHUM, KPOOTINBBIX
SKCIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPyZAa YYEHBIX U TPAKTUKOB;

WHTEpeca U MO3HABATEILHBIX MOTHBOB B MOJIYYCHUHU U MOCIIEIYIOIIEM aHanu3e nH(popMamu
0 MEePENOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATH CHUTYAI[UH, CBSI3aHHBIC C XUMHYECCKHMH SIBJICHHUSIMH, ¥ TIPUHUMATH
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLIEHUBAaTh CBOE IIOBEACHUE W TOCTYNKA CBOHUX TOBapUUIEH C IO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) hopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMUS LIEHHOCTEeH 30poBOro u Oe3zomacHoro oOpa3a >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOIoICHHSI TIPaBUJI OE30MACHOTO 00palleHHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYJOBOM IEATEIBHOCTH;

MMOHUMAaHUS [ICHHOCTH MPaBHUJI UHIUBUIYaIbHOTO M KOJJIEKTUBHOTO OE30MaCHOTO MOBEACHUS
B CUTYAIUX, YTPOXKAIOIINX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HaHHUs TMOCIEACTBHM W HENPUATHUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS AIKOTOIIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCJIEIOBATEIbCKOM  JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U IPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacCTUE€ B PEUICHUM NPAKTHYECKHX 33Ja4 COLUUAIBHOU
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJiacca, MIKOJbI);

HWHTEpeca K MPaKTUYECKOMY U3YUEHHIO MTPOPECCUil pa3IuyHoro poja, B TOM YHCJI€ Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBOXKEHUS K TPYY, JIFOJSAM TPyJa U PE3YyJbTaTaM TPYJIOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYalbHOW TpaeKkTOpuu oOpa3oBaHusi, OymyIiei
npodeccuu M peanu3anuu COOCTBEHHBIX >KHM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEM 00111eCTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHYECKU IIeIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TIO00ANTBHOTO XapaKTepa IKOJIOTMYECKUX MpoOSeM, BIUSHHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUs HEOOXOAMMOCTH HWCIOJIb30BAaHUS JOCTHKEHUNH XUMHUU ISl PEIIEHUS BOIPOCOB
PalMOHAIBHOTO MPUPOAOIIOIB30BAHMUS;

AKTUBHOIO HENPUATHS JIEUCTBUN, NPUHOCAIIMX BpEH OKPYKAWOLIEH NPUPOAHOU cpene,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUATHBIE HSKOJOTUYECKHE IOCICACTBUS TPEANPUHAMACMBIX
JNENUCTBUN U NIPEAOTBPALIATh UX;

HAJIMYUST PA3BUTOTO HKOJOTHYECKOTO MBIIUIICHHS, SKOJOTMYECKOW KYJIbTYpPbl, OIBITA
NESATEIBHOCTH  SKOJOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCI HMHU B
MMO3HABATEIPHOW, KOMMYHHUKATHBHON M COIMAIBLHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

MOHUMAHUS CNeUu(PUKN XUMUU KaK HAayKd, OCO3HaHHs €€ poilu B (HOpPMHpPOBAHHH



palMOHATBFHOTO HAYyYHOTO MBIIUIEHUS, CO3JaHUM ILIEJIOCTHOTO MPEACTABICHHUS 00 OKpY)KarolieM
MUpE KaK O €IUHCTBE IPUPOJBI U YEIIOBEKA, B IO3HAHUH ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEILIEHUU
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIi COBPEMEHHOW LMBUIM3ALMU: B €€
I'YMaHHCTUYECKON HANpaBIEHHOCTH W BAXXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepUAIbHON
KYJIBTYpBl, PEIICHUH TIJ00aIbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
JHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUCHUN
YCIIOBHMH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(pOPTHOM JKU3HU KaXKJOr0 4jIeHa 00I1eCcTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUs  CYIIHOCTH METOJOB  IIO3HAHUA,
UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIY4aeMble 3HAHMS IS
aHaJIn3a U OObSCHEHNUS SBJICHUN OKPY)KAIOILEr0 MUpa U IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTb 00OCHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JaHHBIX C LIEJIbI0
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBHO HCIOJIb30BATh XUMHUECKUE 3HAHUS JUIs pEeLCHUs IpoOJeM B
peabHBIX KU3HEHHBIX CUTYaLHIX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATENbCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY O0Opa3oBaHHI0O W CaMOOOpPa3OBaHHIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUH 110 XUMHUH B COOTBETCTBHH C )KHU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHBIX cepax MpohecCHOHATBHON e TeIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIC pe3yabTaThl OCBOCHUS y4eOHOTo npeaMeTa « XUMHUs» Ha YPOBHE CPEITHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUYAIONIMXCS MEXIUCIUILTUHAPHBIC
(MeXIpeMeTHbIE) 00IlIeHayUHbIe IOHATHS, OTPAKAIOILIUE LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U
cnienu(UKy METOJIOB IMO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SBJICHHE, MPOILIECC, CUCTEMA, HAy4dHbIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpcaJbHble yueOHbIE AeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHbIE),
obecrieunBarone GopMUpoBaHUe (HYHKIIMOHAIBLHOW I'PAMOTHOCTH W COIMAIILHOW KOMIIETCHIIUH
o0yJaromuxcs;

CMOCOOHOCTh ~ OOYYAIOIIUXCS ~ HWCIOJB30BaTh  OCBOCHHBIC  MEXIUCIUILTHHAPHBIE,
MHPOBO33PCHYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC qu6HI)IC HCﬁCTBHﬂ B IIO3HABAaTECILHOU H
COITMAJIEHOW MIPAKTHUKE.

MeTaHpeI[MeTHI)IC PE3YIbTATHI OTpaXarOT OBJAACHUC YHHBCPCAJIbHBIMU y‘~I€6HBIMI/I
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OsJiajieHne YHUBEPCAJIbHBIMH Y4eOHBIMHU NMO3HABATEIbLHBIMH JAeiiCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBHS:

CaMOCTOSITENILHO  (OPMYJTUPOBaTh M aKTyalM3HpOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEeNIATh IEAH JCSATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX JOCTHIKCHHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABJICHHBIMHU IIEIISIMHU;

HCIIOJIB30BaTh IIPU OCBOCHHUU 3HAHUHU HpI/IéMBI JJOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapaKTepHbIe TPH3HAKH TOHATHH W  YCTAHABIMBAaTh WX B3aUMOCBS3b, HCIOJBH30BATh
COOTBCTCTBYIOIIUEC TOHATUSA TJIA 00BsICHEHNS OTACIIbHBIX (i)aKTOB n ﬂBHeHHfI;

BBIOMPATh OCHOBAHUS ¥ KPUTCPUH LTS KIIACCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHaBJIMBATbG NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKHE PacCyKIACHUs (MHIYKTHBHBIC, JCIyKTHBHBIC, [0 aHAJIOTHHU), BBISBIISITDH
3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

INPUMCEHATE B IPOLCCCE IMO3HAHHWA, HMCIIOJIB3YEMBIC B XMMHU CHMBOJIMYCCKUC (3HaKOBBIe)
MOJIEJNIH, MTPEoOPa30BhIBATh MOJICIIbHBIC MPEICTABICHUS — XMMUYCCKHI 3HAK (CHMBOJI) JJIEMEHTA,
xumudeckas ¢GopMmysa, ypaBHEHHE XUMHUYECKOM PpEAaKIMW — TpPU PEHIeHUH YIeOHBIX
MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHATh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS IS
BBIABJICHUS XapaKTCPHBIX IIPHU3HAKOB M3YYaCMbIX BCIICCTB 1 XUMHUUYCCKHUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BATEIbCKHE IeliCTBHS:

BJIAZIETh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHUS BEUIECTB U XUMUYECKUX PEAKIU;

dbopMynupoBaTh LENM W 3aJa4d  HCCICIOBAHUS, WCIONb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTLHO C(OPMYJIMPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI IS
(hOopMUPOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA,

BJIAJICTh HABBIKAMHU CaMOCTOSITEJIBHOIO IIJIJAHUPOBAHUS M MPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOMIONATh 32 XOJIOM IPOIEcca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (OpMynIupoBaTb O0O0O0OIIEHHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIA OTYET O TPOJCTaHHOU
pabore;

NpuoOpeTaTh ONBIT YYEHHUUYECKOW MCCIEeNOBATEIbCKOW M TPOEKTHOM AEATeNbHOCTH,
MPOSABIISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IOMCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHMSL.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHLCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaNUU (HaydYHO-TIONYJIspHAS INTEpaTypa
XUMHUYECKOTO COJEp>KaHus, CIpaBOYHbIE TMocoOusi, pecypchl MHTepHera), aHaIM3UPOBATH
nH(OPMAILIMI0O Pa3IUYHBIX BUJAOB © (GOpPM TPEICTABICHUS, KPUTUYSCKH OIICHUBATH €&
JIOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(dbopMyIIMpOBaTh 3alpoChl W TMPUMEHATh pa3IMYHBIC METOIBI TPU IOUCKE H O0TOOope
uH(popMay, HeOOXOAUMOM /IJIsl BBIMOTHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOPETaTh ONBIT HCIIOJIB30BAaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEICTABICHUS HHPOPMAIMH (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

WCIIONb30BaTh HAYYHBIM S3bIK B KAaueCcTBE CpeACTBAa Mmpu paboTe C XUMHUYECKOU
nH(popManen: TPUMEHATh MEXIIpeAMETHbIE ((hU3nUecKue 1 MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
bopmyibl, a0OpeBHATYpPBI, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbI B XOJ€ IUANOra /WM JUCKYCCHUH,
BBICKA3bIBaTh  HJeH, (OPMYIHpPOBATH CBOM IPEHJIOKEHUS OTHOCHUTEIHHO  BBIOJHCHUS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C NPE3EHTAlMEN pe3ylbTaTOB I103HABATEIbHOW MAESITENBHOCTH, IOJTYYEHHBIX
CaMOCTOATENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOJIHEHUU XUMUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKONH pabOThl MO HMCCIIEJOBAHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, pean3all y4eOHOro
mpoekTa M (OpPMyIHUPOBATh BBIBOJBI MO pe3yibTaTaM NPOBEACHHBIX HUCCICIOBAHUM MyTEM
COTJIaCOBAHUsI MO3UIIMH B XOJI€ OOCYXK/IEHUS U 0OMEHa MHEHUSIMH.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

CaMOCTOSITEJIbHO TIJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO IO3HABATENIbHYIO JAESTEIbHOCTD,
ompezensis €€ LT W 3aJayd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeAJiaraeMblil aJTOPUTM JIEWCTBHI TMPHU BBIMOJTHEHUH YYEOHBIX W HMCCIIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Hanbonee PPEKTUBHBIA CIOCOO UX pEIIeHUS ¢ YYETOM MOTYYEHHS HOBBIX 3HAHUN O
BEIIIECTBAX U XMMUYECKUX PEAKIUAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH AESATENHbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIbTATHI
10 KITIACC

[IpeameTHBIC pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMHUs OTPaXKaloT:

c(hOpPMUPOBAHHOCTh TMPEICTABICHU O XMMUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MHpPaA, POJHU XHMHUU B ITO3HAHHUHN SIBJICHUU IIpupoarl, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TpaMOTHOCTH, HEOOXOAMMON ISl  PpEIICHHUs
MPAKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpEJIE;

BJIaICHHUEC CHUCTEMOM XMMHYECKHIX 3H3HI/II>1, KOTOpas BKIKOYACT: OCHOBOIIOJAraromue rmoHATHUA
(XMMUYeCKU JJIeMEHT, aToM, OJJEKTPOHHAas o000JOoYkKa aromMa, MOJIEKyJa, BalleHTHOCTb,
ANEKTPOOTPUIATEILHOCTh, XHUMHUYECKas CBsI3b, CTpyKTypHas ¢opmyna (pa3BEépHyTas U



COKpaIéHHas), MoJib, MOJIIpHAsA Macca, MOJISIPHBIN 00BEM, YITIEpOAHBINA CKeNeT, (yHKIIMOHATbHAs
rpyImnIa, paJuKai, n30Mepus, N30MepPbl, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIE€BOAOPObI, KUCIOPOA
U a30TCOAEpXKAIINE COETUHEHHS,, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHHMS); TEOPUH M 3aKOHBI (TEOpHs CTpPOSHHUs opraHuyeckux BemiecTB A. M. bytieposa,
3aKOH COXpAaHEHMsI MacChl BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHUMHU;
MHPOBO33PEHUYECKHE 3HAHUS, JIEkKAIIME B OCHOBE IIOHWMAHMS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBe, MOIYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHUECKON
JESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTepHbIC MPU3HAKU MOHATUN, YCTaHABIMBATh MX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IIOHATHSA INPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALICHUI OPraHUYEeCKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHUKY Ui COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) HOpMYNT OpraHUYEeCKHX BEIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIIMi, U3rOTaBIMBATh MOJEIM MOJIEKYJI OPraHUYECKHX BELIECTB IS
WJUTFOCTPALIMU MX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUU YCTAHABIIMBATH MPUHAIICIKHOCTh W3YYCHHBIX OPraHUYECKUX
BEUIECTB [0 HX COCTaBy U CTPOCHUIO K ONPENCIEHHOMY Kiaccy/Tpymre COelIuHEHUN
(YriieBoaopo/ibl, KUCIOPOJ U a30TCOAEPKALLME COSAUHEHMS], BHICOKOMOJIEKYJISIPHBIE COEAMHEHNUS),
JaBaTh WM Ha3BaHus Mo cuctematnueckoi HomeHkiarype (IUPAC), a Ttakke NpuUBOAMTH
TPUBHAJIbHBIE HA3BaHUS OTACJIBHBIX OPTraHWYECKUX BEIIECTB (ATUJICH, MPOIMWIIEH, alleTUJIEH,
STUJICHTJIMKOJIb, TIHIEPUH, GeHOT, PopMalIbIerul, alleTalbIerul, MypaBbuHas KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAsl KHUCJIOTa, CTEapUHOBAsl KHUCJIOTA, TIOK03a, (pYyKTO3a, KpaxMal, IEJUII0JI03a,
TJIMIIVH),

c(OPMUPOBAHHOCTh YMEHHUS OMNPEICISITh BHUABl XUMHYECKOH CBS3HM B OPraHUYCCKHX
COoeMHEHMX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMCHHSI TMPUMCHSITH IOJIOKCHUS TCOPHUH CTPOSHHUS OPraHUYEeCKHUX
BemlectB A. M. BytnepoBa s 0ObSCHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMHUECKUE
CBOMCTBA TUIHMYHBIX NPEACTaBUTEIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STHIJICH, TPOMUWJIeH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH305, METaHOMN, ATAHOI,
STWIEHIJINKOJb, TIUIEPUH, (DEHOJI, aleTalbJeru]l, MypaBblHas M YKCYCHas KHMCIOTBI, TJIIOKO3a,
Kpaxmall, [eJUTI0N03a, aMHHOYKCYCHasl KHUCIIOTa), UJUTFOCTPUPOBATh T€HETHUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIHUNA C HCIOJb30BAaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO ChIpbs (HEDTH,
MPUPOJAHBIN Ta3, yroib), cmocoObl UX MepepaboTKHM W MpaKTUYecKoe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCICHUS IO XUMUYECKUM YpPaBHEHHUSIM (MacChl,
00BbEMa, KOIMYECTBA UCXOHOTO BEILIECTBA WMJIM MPOIYKTa PEAKIUH 110 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOIYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUU BJIQJ€Th CHUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MIPH U3yYEHUH BEIIECTB U XUMUYECKHX sBIICHUN (HaOII0eHNUE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHbIE XMMHUYECKHUE 3HAHUS IS
MPUHATUS PEIICEHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHCHHEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIIOJIaTh TpaBWIa TOJH30BAHMS XMMHUYECKOW TOCYAON U
abopaTOpHBIM O00OpPYIOBaHUEM, a TAK)KE TMpaBMIa OOpAIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHMM TUIAHUPOBATH W BBINOJTHATH XUMHUYECKUM DKCHEPUMEHT
(npeBpallleHnss OPraHUYECKUX BEIECTB IMPU HArpeBaHHUM, IMOJTYYEHUE STHICHA U U3YYEHHUE €ro
CBOWCTB, KaUeCTBCHHBIC PEAKIIMN OPTraHMYECKUX BEIIECTB, JCHATYpaIusl OCIKOB MPH HArpeBaHUH,
[[BETHBIE PEAKIIUU OEITKOB) B COOTBETCTBUHU C TPABUIIAMU TEXHUKU OE30MMACHOCTH MPHU OOPAIICHHUH C
BEUIECTBAMH U JIaOOpPaTOpHBIM O0OPYIOBaHMEM, MPEACTABIATH PE3YyNbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alKCH ypaBHEHUH COOTBETCTBYIONIMX peaknuid u (QopMyIHpOBaTh



BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UpPOBATh XHUMHUYECKYI0 WH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nHdopmarmu, UHTEpHET U APYrux);

chOPMHUPOBAHHOCTh yYMEHHH COONIOAATh TpaBWjIa AKOJOTUYECKH  IEJIECO00pa3HOTO
MOBEJCHUS B OBITY W TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY’Karollled NPUPOAHOU Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA YKUBBIE OPraHU3MbI
ONpPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMmbici nokasarens [1/IK, noscuars Ha mpumepax
CHOCOOBI YMEHBIICHHS U MTPEIOTBPAILLIEHUS NX BPEAHOTO BO3CHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIsT 00y4arolUXCsi C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE NPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUTSL CHETIBIX W CIA0OBHIAIINX OOYUYAIONIUXCS: YMEHHE HCIOJIB30BaTh PEIbeHO-TOUCUHYIO
cucteMy ob6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenMeTHBI€ pe3yNbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHUM MPHUPOABI, B (JOPMHUPOBAHUM MBIIUICHUS U
KyJIbTYyphl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi pEeLIeHHUs
MPAKTUYECKUX 3aad M OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CPEJIE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIAraloIINe OHATHUS
(XMMHUYECKHUIl 2JIEMEHT, aTOM, M30TOI, S-, P-, - DIEKTPOHHBIC OPOMTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOIIPHBIA 00BEM, BaJCHTHOCTb, DSJEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOAHAs), KpHUCTAJUIMYECKas
peméTka,  TUIBl  XMMHUYECKMX  pEaklUMi,  pacTBOpP,  AJEKTPOJUTHI,  HEDJIEKTPOJIUTHI,
JIEKTPOJUTUYECKAS JUCCOLMALIUS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIVH,
XMMHUYECKOE pABHOBECHE); TEOPHUHM U 3aKOHBI (T€OpUS DIIEKTPOJIUTHUYECKON JIHUCCOLMAIINU,
nepuoanueckuii 3akoH . . MeneneeBa, 3aKOH COXpaHEHHUSI MacChl BEMIECTB, 3AKOH COXPaHECHUS
U TMPEeBpPALICHUS PHEPTUH MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK
XUMHH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKAIINE B OCHOBE MOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBIICHUH, (aKTOIOTUYECKUE CBEICHHS O CBOWMCTBAaxX, COCTaBe, IONYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY U IPAaKTHUECKOM
JESTEIBHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKT€pPHbIE MPU3HAKU NOHATUH, YCTAHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPH ONMCAHNN HEOPTaHMYECKHUX BELLECTB
U WX IPEBPALLECHU;

Cc(OPMHPOBAHHOCTh YMEHMH HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY Ul COCTABIICHMS
(bopMyJT BEIIECTB M YpaBHCHUN XUMHUYECKHX peakiid, cucteMaTrnueckyto Homenkinarypy (IUPAC)
U TPUBUAIbHBIE HA3BAHMS OTJEIBbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIU ras, YrIeKUCIBbINA ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BeCcTb, IUThEBAs COJa, MUPUT U JApyTue);

c(OPMHPOBAHHOCTh YMEHHUH ONpeNesiTh BAaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJl XMMUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAs,
METaJUInYecKas, BOJOPOJHAs) B COCIMHEHMSX, TUIl KPUCTAIMNYECKOM PEIETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYJsSpHasi, WOHHAs, METaJUIn4yecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIE)KHOCTh HEOPraHMUECKUX BEIECTB 110
X COCTaBy K ONpeAeIEHHOMY KJIacCy/Tpylre COEIUHEHUH (MPOCThie BEIeCTBA — METaUIbl U
HEMeTAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMbIC Nepuoauueckoro 3akona J[. 1. Menneneena
U IGMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIUY;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKUX
aneMeHToB 1—4 mepuonos Ilepuoandeckor cucteMbl xuMmudeckux sneMeHToB . M. Menpaeneena,
UCTIONIB3Ysl TOHSTHA «S-, P-, J-2JIEKTPOHHBIE OPOUTAINY», «IHEPrETHYECKUE YPOBHMY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKHUX JJIEMEHTOB M MX COCAMHEHUH IO NEpPHOJaM H
rpynnam [lepuoauueckoit cucreMsl XuMuieckux 3eMeHToB . . Menaeneesa;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA



HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIAcCOB, NOATBEP)KJIATh CYIIECTBOBAHHWE I'€HETUYECKOU
CBA3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMM C IOMOUIIBI0 YPAaBHEHHIl COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XWMHUYECKHUE PEAKIMHU [0 Pa3InYHbIM
MpU3HAKaM (YHCIy M COCTaBy pearupyrolux BEUIECTB, TEIUIOBOMY (P (EeKTy peaklnuu, H3MEHEHUIO
CTETEeHEN OKUCIICHUS IEMEHTOB, 0OpPaTUMOCTH PEaKIMH, YYaCTHIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATH YPAaBHEHUS PEAKIUil pa3IMYHBIX THUIIOB, NOJHBIC U
COKpalIéHHbIE YpaBHEHHsS peakUuid HOHHOTO OOMEHa, y4YUThIBas YCIOBHUS, HPHU KOTOPBIX 3TU
peakuuy UAyT 10 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIIMH, MOATBEPHKAAIOIINE KAUeCTBEHHbBIN COCTaB
Pa3IMYHbIX HEOPTAaHUYECKUX BELIECTB, PACIO3HABATh OIBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MoCcpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pEakuuu OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEHICHHs XHUMHYECKOro paBHOBECHS B 3aBHUCUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh XMMHUECKHE MPOIIECCHI, JIeKallle B OCHOBE
MPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH
npeacTaBieHuii 00 OOIMX HAy4YHBIX MPUHIMUIAX U JKOJOTHYECKHX MpoOiieMax XUMHYECKOIrO
IIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUS C HCIOJb30BAHHEM TOHATHUS
«MaccoBasi J0J1s BELIECTBA B PacTBOPE», 00OBEMHBIX OTHOUIEHUH ra30B MPU XUMUUYECKUX PEaKIMSIX,
Macchl BelIecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WU O0BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIUU BEIIECTB, TEIJIOBOTO d(PQeKTa peakuy Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(hOPMUPOBAHHOCTh YMEHHI COOJIIOJIATh IPaBWIA ITOJTH30BAHUS XHUMHUYECKON TOCYIOW H
1abopaTopHBIM 000PYIOBaHHEM, a TaKXKe MpaBWiia OOpalIEeHUs C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh U BBINOJMHATH XHMHYECKUNH HKCIEPUMEHT
(paznokeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa, ONpeAesiEHUE Cpeibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBLHOIO MHAMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKOHN PEeaKIiK, peakllui HOHHOIO0 0OMEHa, KaueCTBEHHbIE PeaKkuu Ha Cyiab(aT-, KapOoHaT-
U XJIOPUJI-aHUOHBI, Ha KAaTUOH aMMOHMs, PEUICHHE OJKCIEPUMEHTANbHBIX 3a7ad [0 TeMaM
«Metamnel» u «Hemetannbsl») B COOTBETCTBUU C MpaBWIaMM TEXHUKH O€30MaCHOCTU IpH
oOpalleHnu ¢ BeIIeCTBaMH M JIaOOpaTOpHBIM 00OpYJIOBaHHUEM, TNPEACTABIAThH PE3yIbTATHI
XUMHUYECKOTO DJKCIIEpUMEHTa B (oOpMe 3alluCU YpPaBHEHHUH COOTBETCTBYIOLIUX pEaKkUUd U
(bopMyIMpOBaThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KpPUTUYECKH aHAJIM3UpOBaThb XHWMHUYECKYI0 HWH(OpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaCCOBOM KOMMYHMKALUU, IHTEpHET U ApYyTrux);

c(OPMUPOBAHHOCTb yYMEHUH COOJIIO/IaTh MpaBWiIa OSKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEICHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B MLEISAX COXPAHEHHs CBOETrO 370pPOBbS U
OKpY’)Kalollle MPUPOJHON Cpebl, OCO3HABATh ONACHOCTb BO3ACHCTBUSI Ha JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIECTB, MOHMMas cMblica nokaszatens [1JIK, moscHATP Ha mpumepax CIOCOOBI
YMEHBIIIEHUS U IPEJOTBPAIICHUS X BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

IUIE OOYYaroIMXCSl C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHME IPHMEHSTh
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUISL CHENbIX U CIa0OBHUIAMIMX OOYYAIOMIMXCS: YMEHUE HCIOJIb30BATh pelbe(HO-TOUCUHYIO
cucteMy ob6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HammeHoBaHMe pa3aesioB KoaunuyectBo yacos DJIEKTPOHHbBIE
n/n TeM MPOrpaMmMbl Bcero | Kontpoas | IlpakTuuec (umdposbie)
HbIEe KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchbl
Pasznea 1. TeopeTuueckue 0CHOBbI OPraHUYeCKOM XMMUM
1.1 | Ilpeamer OpraHNYecKOM 3
xumun. Teopusi crpoeHus
OPraHUYECKUX COEOUHEHHI
A. M. bytneposa
Uroro mo pazneny 3
Paznen 2. YrieBoaopoabl
2.1 | IlpenenbHblE  YIIIEBOIOPOIBI 2
— aJIKaHBbI
2.2 | HempenenbHbie 6 1
YIIIEBOIOPOADI: QJIKEHBI,
QJIKa/IMEHBI, ATKUHBI
2.3 | Apomaruueckue 2
YIJI€BOIOPObI
2.4 | IlpupoaHsbie HMCTOYHUKHU 3 1
YIJIEBOI0POOB u ux
nepepadoTka
HWroro no pazneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJHHeHHs
3.1 | Couptel. @enon 3
3.2 | Ampnerugsl.  KapOGoHoBEIE 7 1
KUCH0Thl. ClI0KHBIE YPUPBI
3.3 | VYraeBomusr 3 2
Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeTMHeHUus
4.1 | AmuHbL AMMHOKHUCIOTHI. 3
benku
Hroro no paszneny 3
Paspnen S. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS
5.1 | Ilnmactmacchl. Kayuyxkun. 2
BosnokHa
Hroro no paszneny 2
OBHIEE KOJIMYECTBO YACOB 34 3 2
I10 TPOT'PAMME
11 KIIACC
Ne | HaumeHOBaHHe pa3iesioB U KounyecTBo 4yacoB DJIeKTPOHHbIE
n/n TeM MPOrpaMMBbl Bcero | Kontpoabhn | IIpakTnuec (uu¢posBbie)
ble padoThbI KHue oOpa3oBaTe/ibHbIE
padoThI pecypcbl
Pasznen 1. Teopernyeckne 0CHOBbI XUMUM
1.1 | Crpoenue aTOMOB. 3
[leppuonuueckuii  3aKOH H
[lepuonnueckas cucremMa
XUMHYECKHUX deMeHToB JI. U.
Menpeneena
1.2 | Ctpoenue BEIIECTBA. 4
MHuoroo0pasue BelecTB
1.3 | Xumuueckue peaxiuu 6 1 1




Hroro no pazneny

Pasznes 2. Heopranuueckasi xummus

2.1 | Meramibl 6 1
2.2 | Hewmeramibl 9 1 1
2.3 | CBs3p HEOPraHUYECKHX H 2
OpraHUYeCKHX BEUIECTB
Hroro o pazneny 17
Paznen 3. XuMus u :KU3HL
3.1 ‘ XuUMHS ¥ )KU3HB 4 ‘
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB 34 2 3
110 I[TPO'PAMME
IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC
KosanuyecTBO 4acoB DJIeKTPOHHbIE
Ne IpakTHyec uupposbie
u/n Tema ypoka Beero KonTpoabu P e o6pas Oql:l:lT eIIbHBIE
ble paboThl paGoTH pecypebi
[Ipenmer OPraHU4eCKOU bubmuoreka [JOK
1 XHUMHH, €€ BO3HHUKHOBCHHE, 1 https://m.edsoo.ru/7f
pasBUTHE U 3HAYCHHUE 413034
Teopus CTpOEHUS
OpPraHUYECKHUX COCIMHEHHU A. bubmorexa HOK
2 M. B . 1 https://m.edsoo.ru/7f
. bytnepoBa, e€ oCHOBHbIE 413034
IOJIOXKEHUSI
[IpencraBnenue 0
KJIAaCCU(UKAINN
OpraHUYeCcKux BELLIECTB. bubnuorexa LIOK
3 Homenkiarypa 1 https://m.edsoo.ru/7f41
(cucremaTuyeckas) u 3034
TpUBUAJIbHbBIE Ha3BaHUSA
OpPraHUYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOEHUE bubmmorexa [IOK
4 o ’ 1 https://m.edsoo.ru/7f41
TOMOJIOTMUECKUHN PSJL 3034
MeraH 1 3TaH — npocTenIne bubmorexa LHOK
5 1 https://m.edsoo.ru/7f41
MIPEICTaBUTENN aJTKaHOB 3034
AJIKEeHBI: COCTaB U CTPOEHUE bubmmorexa [IOK
6 . ’ 1 https://m.edsoo.ru/7f41
CBOICTBa 3034
OTWjleH W TNpONWwIeH — bubnuoreka [JOK
7 IIPOCTENIINE MPEACTABUTENH 1 https://m.edsoo.ru/7f41
AJTKEHOB 3034
[IpakTnueckast padora Ne 1.
8 «Ilonyyenne  sTuneHa u 1 1
W3y4YEHUE E€r0 CBOMCTB»
Ankanuensl. byraauen-1,3 u
MeTI/IJJII6yTaI(I/IeH}-I§. él ’ bubnnorexa [JOK
9 ' 1 https://m.edsoo.ru/7f41
[Tonyyenne CHHTETHYECKOTO 3034
Kay4yKa U pe3UHbI
10  ANKuHBIL: COCTaB u 1 bubaunorexa [JOK
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https://m.edsoo.ru/7f413034

0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKU I pan.
AleTuieH — MPOCTEUIHIA

npeaACTAaBUTCIIb AJIKUHOB

https://m.edsoo.ru/7f41
3034

Brrancnenus 1o YpaBHCHHIO

bu6nmoreka [JOK

11 N https://m.edsoo.ru/7f41
XUMUAYECKON peaKIiuu 3034
. bu6mmoteka LIOK
12 ?peHH' OcHson W ToMyOM. https://m.edsoo.ru/7f41
OKCHUYHOCTH apEHOB 3034
I'eneTnueckas CBS3b
JIeBOLODOIOB bu6nmoreka [JOK
13 p ’ https://m.edsoo.ru/7f41
MPUHAIIIEKAIIX K 3034
Pa3IMYHbBIM KJaccaM
[Ipuponnsie UCTOYHHUKHU
YIJIEBOJAOPOAOB:  MPUPOIHBIN bubnuorexa [IOK
14 ra3 w momyTtHble HeTIHBIC https://m.edsoo.ru/7f41
ra3el, HeTh W TPOAYKTHI €€ 3034
nepepadboTKu
[Tpupoansie UCTOYHHUKHU
YIJIEBOAOPOJOB:  MPUPOIHBIN bubnuorexa LHOK
15 ra3 u mnomyTHble HEPTSIHBIC https://m.edsoo.ru/7f41
ra3el, HeTh W MPOMYKTHI €€ 3034
nepepadboTKu
16 KoutponbHast  pabora 1o
paszzaeny «YTieBoI0pOIbD»
IIpenenwvHbie OJHOATOMHBIC Bu6nmoreka [JOK
17  coupTel: METaHOI W STaHOI. https://m.edsoo.ru/7f41
BopgopoaHas cBsi3b 3034
. bubmuorexa [JOK
18 MeoroatomreLe CLIMPTRL: https://m.edsoo.ru/7f41
STUJICHIJIMKOJb U TIMLEPUH 3034
@DEHOI: CTPOEHUE MOJIEKYIIbI, bubmuoreka IJOK
19  ¢Qusuueckue u XUMHUYECKHE https://m.edsoo.ru/7f41
CBOMCTBA, IPUMEHEHNE 3034
. bubmmoreka IIOK
20 AJTbJCTHILL: OpMATLICTH 1 https://m.edsoo.ru/7f41
areTanpaerua. AeToH
3034
OIHOOCHOBHBIE TIpE/ENIbHbIE bubnuoreka LIOK
21  xapOOHOBBIE KHCIIOTHI: https://m.edsoo.ru/7f41
MypaBbHHAasI U YKCyCHast 3034
[Ipaktuyeckass pabora Ne 2.
22  «CpoiicTBa pacTBopa
YKCYCHOU KHCIIOTBI»
CreapuHOBass W  OJIEMHOBas bubmmnoreka [JOK
23 KHUCIIOTHI, KaK TMPEICTaBUTEIH https://m.edsoo.ru/7f41
BBICIIIMX KAPOOHOBBIX KUCIIOT 3034
Mpina Kak COJHM  BBICHINX bubmuoreka LIOK
24  xapOOHOBBIX  KHCIIOT,  HX https://m.edsoo.ru/7f41
MOIOIIIee JIeHCTBUE 3034
CrnoxHble 3¢upsl KaK
MIPOU3BO/IHBIE  KapOOHOBBIX bubmorexa LHOK
25 https://m.edsoo.ru/7f41

KUCJIOT. ['MApOIN3 CIIOKHBIX
3¢upoB

3034
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Kupsbr: TUIPOJIN3,

Bu6mmoreka IJOK

26  mpuMeHeHHe, OHMOJOTHYecKas 1 https://m.edsoo.ru/7f41
POJIb JKUPOB 3034
VTIeBoabI: COCTaB,
knaccupukanus. Baxueimme bubmmorexa LHOK
27 1 https://m.edsoo.ru/7f41
MPEACTABUTEIH: IJTF0KO34, 3034
¢bpykTO3a, caxaposa
Kpaxman wu memmono3a Kak bubmmorexa HOK
28 1 https://m.edsoo.ru/7f41
MIPUPOJIHBIE MTOTUMEPHI 3034
KontponpHas  pabora  mo
pasueny
29 «Kucnopoaconepxkamye 1
OpPraHUYECKUE COCTUHCHUS/
Bcepoccuiickas npoBepouHas
pabora
Oomas XapaKTEePUCTHKA
a30TCoAEpKAIIUX Bubmuoreka [OK
30  opraHWYECKHX COCAMHECHUU / 1 https://m.edsoo.ru/7f41
Bcepoccuiickas mpoBepouHast 3034
paborta
bubmuoreka LIOK
31  AMUHBI: METHJIAMHUH ¥ aHWIAH 1 https://m.edsoo.ru/7f
413034
AMUHOKHUCIOTHI KakK
aMm(poTepHbIE  OpPTaHMYECKHE
COCIMHEHMUS, ux
OMOJIOTHYECKOE 3HAYCHHUE. bubmorexa LHOK
32 1 https://m.edsoo.ru/7f
Ilentuas. benku KakK 413034
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHMS
OCHOBHBIC TOHATHS XHMUH bubmuoreka LIOK
33 BBICOKOMOJICKYJISIPHBIX 1 https://m.edsoo.ru/7f
COEMHEHUI 413034
OCHOBHBIE METO/Ibl CHHTE3a
BI)ICOKOMOJ'ICKyJ'ISIpI[HI)IX bubsmorexa LHOK
34 . 1 https://m.edsoo.ru/7f
COEIMHEHU. [TnacTmaccsi, 413034
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME
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11 KJIACC

Ne Tema ypoka KoJunyecTBo 4acoB DJIeKTPOHHbIE
n/n Bcero | Konrpous | [IpakTHuec uudposbie
HbIE KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl

1 XUMHYSCKUH 3JIEMECHT. ATOM. 1 bubimoreka [TOK
DneKTpoHHAas KOH(HUTyparus https://m.edsoo.ru/7f
ATOMORB 413034

2 [lepuonnueckuii  3aKOH W 1 bubnuoreka [JOK
[Mepuonnueckas cucreMa https://m.edsoo.ru/7f
XUMHYECKUX 3yiemeHToB /1. 1. 413034
MeHnpaeneeBa, HX CBI3b C
COBPEMEHHOM Teopuei
CTPOCHHSI AaTOMOB

3 3aKOHOMEPHOCTH HM3MEHEHUS 1 bubnuoreka [JOK
CBOMCTB XUMHUUYECKHIX https://m.edsoo.ru/7f
3JIEMEHTOB U UX COEAMHEHUU 413034
[0 TpynmaM W TIePUOJIaM.
3HaueHne  MEePUOJUYECKOTO
3aKOHA " CUCTEMBI
XAMUYecKux snemMeHToB JI.U.
MeHngeneeBa B Pa3sBUTHH
HayKu

4 Crpoenue BEIIECTBA. 1 Bubanoreka ITOK
XyUMUUECKasi CBA3b, €€ BHUIBI; https://m.edsoo.ru/7f
MEXaHU3MBI o0pa3oBaHUs 413034
KOBaJICHTHOMN CBSI3H.
Bonopoanas cBsi3b

5 BaneHTHOCTS. 1 bubnuoreka I[TOK
DNEeKTPOOTPULATENIBHOCTD. https://m.edsoo.ru/7f
Cremnenb OKUCJICHUS. 413034
BemecTtBa MOnekymnspHOro u
HEMOJICKYJISIPHOTO CTPOCHUS

6 [loraTne O  JAMCHEPCHBIX 1 bu6mmoreka [IOK
CHUCTEMax. UcTuHHuble u https://m.edsoo.ru/7f
KOJUTOUTHBIE PacTBOPBHI. 413034
MaccoBasi 1ons BelecTBa B
pacTBope

7 Knaccudukanus u 1 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/7f
HEOPTaHUYECKUX 413034
coequHeHunil. ['eHeTmueckas
CBSI3b HEOPTaHUYECKUX
BEIIECTB, PA3JIUYHBIX KJIACCOB

8 Knaccudukanus XuMu4eckux 1 Bu6anorexa [IOK
peaKuii B HEOPraHUIECKON U https://m.edsoo.ru/7f
OpPraHMYECKON XUMUU. 3aKOH 413034
COXPAaHECHHS MAaCChl BEIECTR;
3aKOH COXpaHEHUS u
MPEBPANCHUS JHEPTUU TIPH
XUMHUYECKHUX PEaKIHIX

9 CkopocTb peaxiuu. 1 Bbubnuorexa [JOK
O6paTI/IMBIe peaKInH. https://m.edsoo.ru/7f
XUMHYECKOe paBHOBECHE 413034

10 | Ilpaktuueckas pabora Ne 1. 1 1
«BnusHue pa3IMYHBIX
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¢bakTopoB Ha  CKOpOCTb
XUMHYECKON PEaKIun»

11 | DnexkTpoauTHYeCKas bubnuoreka [JOK
nucconuanus. I[loHsitue o https://m.edsoo.ru/7f
BOJIOPOAHOM ToKa3atesne (pH) 413034
pactBopa. Peakuun HMOHHOIO
oOmeHa. ['unponms
OpPraHUYECKUX u
HEOPraHUYECKHUX BEIECTB

12 | OkuciauTeabLHO- bubimoreka [TOK
BOCCTAHOBHUTEIIbHBIC PEAKIIUH. https://m.edsoo.ru/7f
[lonatue 00  anekTposmse 413034
pacIuiaBoOB U PaCTBOPOB COJICH

13 | KonTtponpHast  pabota 10
pasueny «TeopeTnueckue
OCHOBBI XUMHUI)»

14 | MeTanabl, UX IIOJIOKEHHE B BbubGnuoreka ITOK
[Tepuonuueckoi cUCTEME https://m.edsoo.ru/7f
XUMHYECKUX dj1eMeHToB /JI. H. 413034
MennaeneeBa u OCOOCHHOCTH
cTpoeHuss aroMoB. OOmme
¢buznveckue CBOICTBa
METAILJIOB

15 | CmaBer METaJLJIOB. Bubanoreka ITOK
DIIEKTPOXUMHUYECKUI pan https://m.edsoo.ru/7f
HaIpsDKEHNUH METaJUIOB 413034

16 | Xumuueckue CBOMCTBa bubnuoreka [TOK
BayKHEHIITHUX METAILIOB https://m.edsoo.ru/7f
(HaTpuii, KaJMi, KaJIbIIHH, 413034
MarHuvii, amlOMUHHI) U HX
COETUHEHUN

17 | Xumuueckue CBOMCTBaA Bbubanoreka IIOK
XpoMma, Meau u X https://m.edsoo.ru/7f
COeIMHEHHI 413034

18 | XuMunueckue cBONMCTBA IIUHKA, bubmuorexa [JOK
JKelie3a M X COCTMHCHMI https://m.edsoo.ru/7f

413034

19 | [Ipaktuyeckass pabora Ne 2.

"Pemenue
IKCIIEPUMEHTAIBHBIX  3ajad
mo Teme «MeTajab»"

20 | HemeTamibl, UX MOJIOXKEHHUE B Bubmmoreka ITOK
[epuonnueckoit CHUCTEME https://m.edsoo.ru/7f
XUMHYECKUX 3y1emMeHToB JI. U. 413034
MeHneneeBa U OCOOCHHOCTH
CTPOCHHS aTOMOB

21 | ®usuueckue CBOIICTBa bubmuorexa [JOK
HEMETAJUIOB. Annorponus https://m.edsoo.ru/7f
HEMETAIJIOB  (Ha TpuMepe 413034
KHciopoa, cepsl, hocdopa u
yriepoja)

22 | XuMHYeCKHue CBOMCTBA bubauroreka [JOK
rajoreHoB, Cepel H  HX https://m.edsoo.ru/7f
COeIMHEeHHI 413034

23 | XuMHYEeCKHEe CBOMCTBA a30Ta, bubnnorexa [IOK
dhochopa n ux coeTMHEHUI https://m.edsoo.ru/7f
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413034

24 | XuMHYeCKHe CBOliCTBa 1 bubmuorexa [JOK
yriepoaa, KpEMHHS M HX https://m.edsoo.ru/7f
COeIMHEH U 413034

25 | Ilpumenenue BaKHEHIITUX 1 bubnuoreka [JOK
HEMETAIIOB U UX COCIMHCHUI https://m.edsoo.ru/7f

413034

26 | O6oO6meHue u 1 bubmmnoreka [JOK
cUCTEMAaTH3alUs 3HAHWK 110 https://m.edsoo.ru/7f
TeME «Hemeramibny. 413034
Beruncnenus mo ypaBHEHUSIM
XUMUYECKUX  pEakuuid W
TEPMOXHUMHUYECKUE PACYETBI

27 | Ilpaktuueckass pabora Ne 3. 1
«Pemenue
IKCIIEPUMEHTANBHBIX  3a7a4
o teme "Hemeramisr'"»

28 | KontpompHast  pabota 10 1
TeMaM «MeTamb» u
«HemeTamibs

29 | Heopranuueckue u 1 bubnuoreka [JOK
OPraHMYECKUE KHUCIIOTHI. https://m.edsoo.ru/7f
Heoprannueckue u 413034
OpPraHWYECKHUE OCHOBAHUS

30 | AmdoTtepHbie 1 bubnuoreka [JOK
HEOpraHUYEeCcKue u https://m.edsoo.ru/7f
OpraHWYECKHUE  COCTUHCHUS. 413034
I'enernmueckas CBS3b
HEOPraHUYECKHUX u
OpPraHUYECKUX BEIICCTB

31 | Ponp xumMuu B oOecIieUeHUHU 1 bubnuoreka I[TOK
JKOJIOTHYECKOM, https://m.edsoo.ru/7f
JHEPreTUYECKON W MUILIEBOU 413034
0e30MacHOCTH, pa3BUTUU
MeIUITUHEI

32 | IIpencraBnenuss 00 oOmMX 1 bubimoreka [IOK
Hay4YHBIX HPHMHIIATIAX https://m.edsoo.ru/7f
MIPOMBIIIJICHHOTO  TTOJTYYeHUS 413034
Ba)KHCHIIINX BEILIECTB

33 | UenoBek B MHpE BEIICCTB U 1 bubimoreka [IOK
MaTepHUaloB https://m.edsoo.ru/7f

413034
34 | XuMus ¥ 310pOBbE YETIOBEKA 1 Bu6anorexa [IOK
https://m.edsoo.ru/7f
413034
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM

OBPA30OBATEJIbHOMN ITPOT'PAMMBI
10 KJIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeiHero 001ero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHH‘ICCKOﬁ XUMHHU

11

ChopmupoBaHHOCT,  MPEACTABICHUH O  XUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJU XHMHUU B TO3HAHUM SIBJICHUN
npupoAbl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIUMOM IJIsi PElIeHUs MPaKTUYECKHX
3aa4 U SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U
MPUPOIHON cpesie

1.2

Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATr A0 IINE MOHATHUSA (Monexyina, BAJICHTHOCTb,
3JEKTPOOTPUIIATEILHOCTD, CTENEHb OKUCICHUS, XMMHYECKash CBSA3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBII 00BEM, YIIEepOAHBIM CKeNeT, (YHKIHMOHAIbHAs
rpymnmna, paaukal, H30MEpHus, H30MEpbl, TOMOJIOTHYECKUN psill, TOMOJIOTH,
YIJIEBOJIOPOBI, KUCIOPOA- U a30TCOJEpKallhe COSAMHEHHUS, OHOJIOTHYeCKH
aKTUBHBIC BemecTBa (YIJICBOIBL, JKUPBL, O€JIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS); TCOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpoeHHs opranuueckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU, (PAKTOIOTUYECKUE CBECHUS O
CBOMCTBAxX, COCTaBe, IMOJIYYCHUH M O€30MaCHOM HCIIOJIh30BAHUM BAKHEHIIIMX
HEOPraHWYECKUX M OpPraHMYeCKUX BEIIeCTB B OBITY M MNPaKTUYECKOU
JESTEITbHOCTH YeJIOBEKA

1.3

ChopmupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHbIE TMPU3HAKK TOHSITHIA,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHUSA
IIPY OMUCAHHUM COCTaBa, CTPOSHUS M MPEBPAIllEeHU OPTaHUYECKUX COSAMHEHUN

1.4

c(OpPMUPOBAHHOCTh YMEHUH HCIOJIB30BAaTh XHMHYECKYI0 CHMBOJUKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHON)
(dbopMyn OpraHMYECKUX BEIIECTB M YPAaBHEHHH XHMMHUYECKUX PEaKIIUi,
M3TOTaBIMBATh MOJIENIA MOJIEKYJ OPraHUYECKUX BEIIECTB JJIs1 WILTIOCTPALUU UX
XMMHYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmupoBaHHOCT, YMEHUHN YCTaHABIMBATH TMPUHAICKHOCTh H3YyUYEHHBIX
OpPTaHUYECKUX BEIIECTB MO UX COCTABY M CTPOCHHIO K OMPEACIEHHOMY Kiaccy
(rpymme) coenuHeHU#  (YIJIEBOJAOPOIBI, KHUCIOPOJ U a30TCOAEpIKallue
COCJTMHECHUS, BBICOKOMOJICKYJISIPHBIE COCJAWHCHHMS), J1aBaTh UM Ha3BaHUS TI0
cucrematrueckoit Homenkarype (IUPAC)

1.5

CpopMUpPOBAaHHOCT YMEHHUS OMPENEIATh BHUABI XHUMHYECKOW CBSI3U B
OpPraHMYECKUX COSAMHEHUSX (OJMHApHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTh YMEHHUS MPHUMEHSTH: IIOJOKEHUS TEOpUU CTPOEHUs
opranudeckux BemiectB A.M. bytiepoBa st 0OBSICHEHHS 3aBUCHUMOCTHU
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHMSI MAacChl
BEIIECTB

VYrnesomopoabl. Kuciaopoaconaepkaiue M a30TCOACPIKAIINE OPraHUYECKUE
coeiMHEeHUs. BRICOKOMOJICKYJISIpDHBIC COSTMHEHUS

2.1

CdopmupoBaHHOCT, YMEHUW MPUBOAUTH TPUBHUATIBHBIC HA3BAHUS OTACITBHBIX
OPTaHWYECKUX BEMIECTB (ITWJICH, WPOIUJIEH, alleTUJIeH, JTUJICHTIUKOb,
rvuepud, (eHon, GopManbAeTHa, aleTalbIeru], MypaBbUHAs KHUCIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBas KHCJIOTa, CTEapWHOBAas KHCJIOTa, TIJIFOKO3a,
(bpyKTO3a, KpaxmMal, eJUII0JI03a, TTIUIIIH)

2.2

CopMUpOBaHHOCTH YMEHUHN XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3HUECKHUE
U XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEICTABUTENECH pa3IUYHBIX KIACCOB
OpraHWYECKUX BEIIECTB (METaH, dTaH, dTUJICH, TPOIUJICH, alleTUJIeH, OyTaIueH-
1,3, meTnnOyTtanuen-1,3, 6€H301, METaHOJ, 3TaHOJI, STUICHIJIUKOIb, TIIUIEPHH,




¢deHon, ameranbaerui, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIFOKO3a, Kpaxmad,
LIEJIJTF0JI033, AMUHOYKCYCHAs! KHCJIO0Ta)

2.3

ChopMHupoBaHHOCTh yYMEHHUS WIUTIOCTPUPOBATH T€HETHYECKYIO CBS3b MEXKIY
TUMUYHBIMU TIPEJICTABUTEISIMU PA3IMYHBIX KJIACCOB OPTaHUYECKHX BEIIECTB
YpaBHEHUSIMH COOTBETCTBYIOUIMX XUMHUYECKHX PEaKIUil C HCIOIb30BaHHEM

CTPYKTYPHBIX (OpMYII

2.4

ChopMupoBaHHOCTh YMEHHMSI XapaKTEPU30BaTh HWCTOYHUKU YIIIEBOJIOPOIAHOIO
Coipbsi (He(pTh, TPUPOMHBIA Ta3, Yroyib), CHOCOOBI WX TMEepepabOTKH U
MIPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB epepadboOTKu

XUMUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHU BIa/IeTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX
HAay4YHOI'O0 TIO3HAHMS, HCIOJIB3YEMBIX B XHMMHHM MPU HM3YYCHUH BEIIECTB U
XUMHYECKHX SBJICHUI (nabnronenue, U3MepeHue, HKCIEPUMEHT,
MOJICJIUPOBAHNE), UCTIOJIB30BaTh CUCTEMHBIC XUMUYECKHUE 3HAHUS JIJISI TPUHSITHUS
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BEIIECTBAMU U
WX IPUMEHCHHEM

3.2

CdopmupoBaHHOCTh YMEHUH COOJIIOATh MpaBUiIa TMOJB30BAHUS XUMHUYECKOU
nocynoil u abopaTopHsIM 000OpYJOBaHHEM, a TAKXKE MpaBuUia OOpalleHus: ¢
BELIECTBAMH B COOTBETCTBUU C UHCTPYKLUSIMH 11O BBHITIOIHEHUIO 1Ta00OPATOPHBIX
XUMHYECKHUX OITBITOB

3.3

ChopMupOBaHHOCTb yMEHHUIl IUIAHUPOBaTb U  BBINOJHATE XUMHUYECKHIL
SKCIIEPUMEHT (IIPEBPALCHUS] OPraHUYECKUX BEIIECTB IPU HarpeBaHHH,
IIOJIyYEHUE OTWIEHAa M M3YyYEHUE €ro CBOMCTB, KauyeCTBEHHBIE pEaKLUU
OpraHMYECKUX BEIIECTB, JeHaTypauus O€JIKOB IpU HarpeBaHUHU, IBETHHIE
peakiuu OENIKOB) B COOTBETCTBHM C IpaBUJIAMHM TEXHHUKHM O€30MaCHOCTH MpHU
OOpalIeHny ¢ BEIIECTBAMH M JIAOOPAaTOPHBIM 00OpYIOBaHWEM; HPEICTABIATH
pe3yabTaThl XHMMHYECKOrOo SKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOLIMX peaKUuid U (HOpMyIUpOBaTh BBIBOJABI HA OCHOBE JTHUX
pE3yJIbTAaTOB

3.4

ChopMHpOBaHHOCTh YMEHMII NPOBOAUTH BBIYMCIEHUS [0 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOIMUYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuuu Mo HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB MJIM IPOAYKTOB PEAKIIVH)

3.5

ChopmupoBaHHOCTh YMEHHI KPUTHYECKH AaHAJIU3UPOBaThb XMMHUYECKYIO
nHpOpMalMIO, TOJIY4aeMyl0 W3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOH
nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTH yMEHUH coOmro1aTh npaBuja  IKOJOTHYECKHU
11€J1ec000pa3HOro MOBEACHHUS B OBITY W TPYNOBOH MAEATENBHOCTH B LENAX
COXPAHEHHUS CBOETO 3J0POBbsSI U OKpPY)KAlOIIEeH NMPUPOJHON Cpe/ibl, OCO3HABAThH
OIIACHOCTb BO3JICHCTBUS HA >KMBBIE OPTaHU3MBI ONPENEIEHHBIX OPraHMYECKHUX
BellecTB, NOHMMas cMmblca mnokazarens [IJIK (mpenenbHo nomycTumoin
KOHIIGHTPAlLlMU), TMOSCHATh Ha IpuUMepax CIOCOObl  YMEHbIICHHS U
MIPEIOTBPALLEHHUS MX BPEIHOT0 BO3AEHCTBHSI Ha OpraHU3M YeJIoBeKa

11 KJIACC

Kon
NpPoBEePSIEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001mero 00pa3oBaHus

1

11

TeopeTnyeckre OCHOBbI XUMUHU

Bimanenne  cucteModl = XMMHMYECKMX ~— 3HAHUM, KOTOpass  BKIIFOYAET:
OCHOBOMOJIArarole MOHATUS (XUMUYECKUIM AJIEMEHT, aToOM, 3JIEKTPOHHAS
o0osiouka atoma, S-, p-, O-3JIeKTPOHHBIE OpOHMTAIN AaTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, KpUCTAITHYECKAs PEIIETKa,
TUINBI XUMHUYECKUX peakuui (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30- U




SHIOTEPMHUYECKHE, PEaKLUMHd HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JIUCCOLIMALINSA, OKHUCJIUTETD,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUECKOW PEaKIK, XUMHUYECKOE PAaBHOBECHE);
TEOPHM U  3aKOHBI  (TEOpUsi  DIEKTPOJIUTHUYECKOW  JAMCCOIMAIINHY,
[Tepuomnueckuii 3akon J[.M. MenpeneeBa, 3aKOH COXpPaHEHHsI MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIIOTUIECKUE CBEICHHUS
O CBOIiCTBax, COCTaBe, IMONYy4YeHHMH U O€30MacHOM HCIHOJIb30BAHUU
BROXHEUIIMX HEOPraHMYECKUX BEIMIECTB B OBITYy ©  MPAKTHYECKOU
NesITeIbHOCTH YeJIOBEeKa

1.2

ChopmupoBaHHOCT, YMEHHH BBISIBISATH XapaKTepHble TMPU3HAKU U
B3aUMOCBS3b U3YUYECHHBIX MOHSTHH, IPUMEHATh COOTBETCTBYIOIIUE MTOHATHS
P ONUCAHUM CTPOCHUS U CBOWCTB HEOPraHMYECKHUX BEIIECTB U HX
MPEBPAIICHUI; BBISBIATh B3AUMOCBSI3b XUMHUUECKUX 3HAHUM C TIOHATUSIMU U
MIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnanenne OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHUS BEIIECTB U
XUMHYECKUX  sBJICHHWH  (HaOmIoJaeHWe, U3MEpeHHe,  IKCIICPUMEHT,
MOJICIIMPOBAHNC)

14

1.5

ChopMUpOBaHHOCTh YMEHHMI ONpEACTSATh BAJCHTHOCTh U  CTENEHb
OKHCJICHUSI XMMHUYECKHUX DJIEMEHTOB B COCAMHEHUSIX DPA3JIMYHOIO COCTaBa,
BUJ XMMHMYECKOM CBsi3M  (KOBaJEHTHAs, MOHHAs, MeTaJlJInuecKas,
BOZIOPOJIHAS) B COCUHEHHSIX, TUI KPUCTAJUIMYECKON peréTK KOHKPETHOTO
BelIeCTBa (ATOMHAs, MOJIEKYJISIpHAsl, MOHHAs, METAJUITMYECKast)

ChopMupOBaHHOCTh YMEHHI OIPENENATh XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

1.6

1.7

1.8

ChopmupoBaHHOCT YMEHUS KIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIIUU T10
pa3aMyYHbIM INpU3HAKaM (YUCIy M COCTaBy pearupymoolliux BEIIECTB,
TerioBoMy 3G (deKkTy peakiuu, W3MEHCHHIO CTCIICHEH OKHCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa)

ChopMupOBaHHOCTh YMEHHI COCTAaBJIATH YPaBHEHUS PEAKIUN Pa3ITHIHBIX
TUIIOB, TIOJHBIE U COKpAIIEHHBIE YPAaBHEHMs pPEaKlUii MOHHOTO OOMeEHa,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUHU UAYT A0 KOHIIA
ChopMHpOBaHHOCTh YMEHMH MPOBOJIUTH pPEAKIMH, MOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTaB Pa3JIMUYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEILECTB

1.9

1.10

CpopMUpPOBAaHHOCTP YMEHHH pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKLUN MOCPEICTBOM COCTABJIEHUS 3IIEKTPOHHOTO
OanaHca 3TUX peakuui

ChopMUpPOBAaHHOCT, ~ YMEHUU  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOHN peaklny OT Pa3iNyuHbIX (haKTOpPOB

1.11

ChopMUPOBaHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIICHHUSI XUMUYIECKOTO
paBHOBECHS B 3aBHCHMMOCTH OT BHEIIHEro Bo3ackcTBus (mpuuiun Jle
[Tarenne)

06111351 H HCOPraHNYCCKasA XUMHA

2.1

ChopMupoBaHHOCTh YMEHHMH pacKpbIBaTh cMbIch [leproanyeckoro 3akoHa
JA. MenneneeBa M JEMOHCTPUPOBATH €0  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYECKYIO (PYHKITHH

2.2

ChopMHUpPOBAaHHOCT, YMEHUN XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 31eMeHTOB 1—4 mepuoaos Ilepuogmueckoil cuctemsl
xumudeckux snementoB JI.M. MenaeneeBa, CIoab3yst MOHATHS «S-, P-, d-
JNEKTPOHHBIE  OpOUTANN»,  «IHEPreTUYECKHE  YpPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
COEAMHEHMM 10 nepuodaM U rpynnaMm llepuoamdeckoid cucTeMbl
xuMudeckux dyementoB .. Menaeneena




2.3

ChopMHUpOBAaHHOCT, YMEHHUM XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XHMMHYECKHE CBOMCTBA HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKIATH CYIIIECTBOBaHUE TCHETHYECKOM CBSI3U MEXTY
HCOPraHN4YCCKUMHU BCUICCTBAMH C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX
XUMHAYECKHX PEaKIHi

2.4

2.5

CdopmupoBaHHOCTH YMEHHH yCTaHaBIIMBATh MPUHA/JICKHOCTD
HEOPraHMYECKHUX BELIECTB II0 HX COCTaBY K OIpPEIEIEHHOMY Kiaccy
(rpymnmne) coeauHEHUN (MPOCTHIE BEIIECTBA — METaIbl U HEMETAJlIbl,
OKCH/JIbl, OCHOBAHUSI, KUCIIOTHI, aM(POTepHbIE TUAPOKCHIBI, COJIH)

ChopMupoOBaHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JJIS
coCTaBlIeHUs] (OpPMYJ BELIECTB M YpPAaBHEHMH XUMMUYECKHX pPEaKLUi,
cucremarnyeckyto Homenknatypy (IUPAC) u TtpuBManbHble Ha3BaHUS
OT/ENbHBIX HEOPraHMYeCKUX BELIeCTB (yrapHbl ra3, YrJeKHCIbli ras,
aMMHaK, raui€Has U3BECTb, HETall€Has WU3BECTb, NIUThEBAsl COJA, MUPUT U

Jipyrue)

2.6

2.7

ChopmupoBaHHOCTE YMEHUH XapaKkTepu30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB pa3JIMYHBIX KJIAaCCOB,
MIOATBEPKIAThH CYIIIECTBOBAHHE TEHETUYECKOMN CBSI3U MEXIY
HEOPraHUYECKUMH BEILIECTBAMU C IIOMOUIbIO YPABHEHHI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUI

ChopmMupoBaHHOCTh YMEHHUI IUIAHUPOBATh M BBINOJHITH XUMUYECKUI
SKCIIEPUMEHT  (pa3jioXKeHHe TMEepPOKCHAA BOJOpPOJAa B  MPUCYTCTBUU
KaTaJIn3aToOpa, OIPEIECICHUE Cpeabl PacTBOPOB BEIIECTB C IOMOLIBIO
YHHUBEPCATBHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON PEaKIWU, PeaKlMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIINU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, pPElICHHE
JKCIIEPUMEHTAJbHBIX 3a7ady 1o teMaM «Meramib» u «Hemeramis») B
COOTBETCTBUHM C TMpaBUJIAMU TEXHUKM O€30MacHOCTU MpU OOpaIlEHUH C
BEIIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHUEM; TPEACTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIIEpPUMEHTA B dbopme 3anucu yYpaBHEHUI
COOTBETCTBYIOIIUX peakuui U (OpMYyIUPOBaTh BBIBOJBl Ha OCHOBE 3THUX
pe3yabTaToOB

2.8

2.9

CchopMupoBaHHOCTb ~ yMEHHMH  coOiogaTh  HpaBWiIa  MOJIb30BAHUS
XUMHUYECKOH MOCY0M U J1abopaTOpHBIM 00OpY/IOBaHUEM, a TAKXKE MpaBHIia
oOpalleHuss C BeIIeCTBAaMH B COOTBETCTBUM C HMHCTPYKLUHUSAMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB

CpopMUpPOBAaHHOCTh YMEHUN XapaKTEePU30BATh XHUMHYECKHE MPOIIECCHI,
JeXalKe B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUsI CEPHOM KHUCIIOTHI,
aMMHaka, a Takke cOpMUPOBAHHOCTh MPEACTABICHHUIN 00 OOITMX HAYYHBIX
MIPUHIIMIIAX ¥ 9KOJOTHYECKHUX MpobieMaX XUMHUYECKOT0 ITPOU3BOJICTBA

XUMHUS U KN3HB. PacuéTtrl

3.1

CpopMUpPOBAaHHOCTh TMPEACTABICHUH O XUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XMMHH B TMO3HAHUU SIBIICHUU
NpUpoOabl, B (OPMUPOBAHWUU MBIIIUICHUS] W KYJIbTYPbl JUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH, HEOOXOMUMOW  JJi  pelIeHHs
MPAKTUYECKHUX 33/1a9 U HKOJOTHIECKA 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cpene

3.2

ChopMupOBaHHOCTh YMEHHUH KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
nH(pOpMaIIKIO, MOJYYaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHHKAIINH, ceTb VIHTepHET U Jipyrue)

3.3

ChopmupoBaHHOCTE  yMEHUW  CcOONMIOATh  MpaBWIa  DKOJIOTHYECKH
1Ie7IECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOW JEATEIHLHOCTH B IEISIX
COXPAHEHHUS CBOETO 37I0POBbs M OKPYXKAIOIIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTH BO3JCHCTBUS Ha JKUBbBIE OpTraHHU3MbI OHpCIleJ'IéHHBIX




BellecTB, MoHumas cmbici mnokazatens [IJIK, mosicHITe Ha mnpumepax
CHOCOGBI YMCHBIICHUSA W NPCAOTBPALICHUA HUX BPCAHOIO B03I[CI\/’ICTBI/I}I Ha
OpraHH3M 4YeoBeKa

CdopmupoBaHHOCTh YMEHUIH MPOBOAUTH BBIYUCICHUS C UCIOJIH30BAaHUEM
MOHATHUSL «MaccoBasi JIOJsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH
ra3oB IpU XUMHUYECKHX PEaKIUAX, MAcChl BElleCcTBa UIU 00bEMA Ta30B 1O

3.5 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO U3

Y4acTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3P deKTa peaKkiiii Ha OCHOBE
3aKOHOB COXPAHEHHS MacChl BEILIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPrUu

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

11

1.2

13

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUHU

[Ipenmer opraHMyeckol XuMUH: €€ BO3HUKHOBEHHME, pPAa3BUTUE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEUIECTB U MaTepuajgoB. Teopus CTPOEHUS OPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

CrpykrypHble GOpMYJIbl OpraHUYECKUX BEIIECTB. ['oMoiorus, nsoMepus. XuMudeckas
CBSI3b B OPraHMYECKHX COEIMHEHUAX — OJIMHApHBIE U KpaTHble cBA3M. [IpencTaBienue o
KJ1acCU()UKALMU OPTaHUYECKHUX BEIECTB

Homenknatypa opraHmdeckux COEAUHEHMH (cucTeMaTHuecKas) W TpUBHUAJIbHbBIC
Ha3BaHUs BaKHEHIIUX NpeAcTaBUTelNel KJIaCCOB OPraHUYECKUX BEILECTB

YrieBogopoasl

2.1

2.2

AnkaHBI: coCTaB H CTpPOCHHUC, TOMOJIOTUYECKUM pAd. Metan u sTaH — HpOCTCﬁHIPIC
MNpeACTABUTCIIN aJIKAHOB! (1)I/ISI/III€CKI/IC 1 XHMMHUYECKHE CBOMCTBA (peaKuI/m 3aMCIICHUA U
rOpeHI/IH), HaxXO0XXJACHUC B IPHUPOAL, IMOJTYYCHUC U IIPUMCHCHUC

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psA. OTWIEH U NPONWIEH —
IPOCTEHIINE IPEACTaBUTENN AJTKEHOB: (U3NUYECKUE U XMMUYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUsS, TaJOT€HUPOBAHUS, TUIpATAllUM, OKHUCIECHUS U MOJUMEPU3AIIH),
MIOJIyYE€HUE U IPUMEHEHHE

2.3

2.4

Ankanuensl: Oyraguen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXHEHIINEe XUMUYECKHE
cBoicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOTO KayuyKa U pe3UHbI

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psAn. ANeTuieH —
NPOCTEHIINIA MpeCTaBUTENb AIKUHOB: COCTaB, CTpOEHHE, (pU3NUYECKHe U XUMHUYECKUe
CBOMCTBa (peakuMu TUIPUPOBAHUS, TAJOTEHUPOBAHUSA, TUApPATALUU, TOPEHHUS),
MIOJIyYE€HUE U IPUMEHEHHE

2.5

Apensbl. beHson: coctaB, cTpoeHue, pU3NUYECKUEe U XUMHUYECKHE CBOWCTBA (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBAHMUS), IONY4YeHHE M IpuMeHeHue. Tomyois: cocras,
CTpoeHue, (u3NYecKue U XUMHYECKHe CBOWCTBA (PEaKkUMU TaJOreHUPOBAHUS U
HUTPOBaHUs), MOJyYeHUE U NpUMeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTnyeckas CBS3b
MEXy YIVIEBOAOPOJaMH, IPUHAAIEKAIMMH K Pa3INYHbIM Kilaccam

2.6

3.1

[TpupoHBIE HICTOUHUKH YTIIeBOOPO10B. [IprpoiHbIii ra3 U MONMyTHBIE HE(PTAHBIE ra3bl.
Hedte u e€ nmpoucxoxnenue. CrocoObl nepepabOTKH HEPTH: MEPEroHKa, KPEKHHT
(Tepmuyeckui, KaTamuTHueckuil), muponu3. I[IpoaykTel mnepepaboTku HepTH, HX
NPUMEHEHHE B TNPOMBIIUIEHHOCTH U B ObiTy. KaMmeHHBIH yroib W NPOIYKTHI €ro
nepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeIMHEHUS

[IpenenbHble OTHOATOMHBIE CHUPTHI. METaHON W 3TAaHON: CTpPOEHHue, (PU3NYEecKue H
XMMHAYECKHE CBOWMCTBA (peakiMM C aKTHUBHBIMH METaJIaMH, TaJOreHOBOJOPOAAMHU,
ropeHue), mpuMeHeHne. BomopoaHbie CBsI3M MEXAy MoJIeKyjlaMu crupToB. [lelicTBue
METaHOJIa U 3TAHOJIA HAa OPraHu3M 4ejoBeKa. MHOroaTOMHBIE CIIUPTHI. DTUJIEHIIMKOIIb
U TJIMUEPUH: CTpPOEHHUE, (PU3NYECKHE M XUMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO




MICTOYHBIMH  METaJUIaMH, KadeCTBEHHAs pEaKIMs Ha MHOTOAaTOMHBIC CITHPTHI).
JlelictBue Ha opranusm 4desoBeka. [[pumMeHenne ravueprsa U TUIEHTIMKOJIS

3.2

@DeHoM: CTpOeHHE MOJEKYJbl, (PU3NYECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
tdenona. [Ipumenenne GeHomna

3.3

Anpaeruipl M KeTOHBI. DOpManbIeruja, aneTaabJeTHa: CTPOCHHE, (PU3UYECKHEe H
XUMUYECKUE CBOMCTBA (pEaKIMU OKHUCICHHS W BOCCTAHOBJICHMS, Kaue€CTBEHHBIC
peaKIum), MoayuYeHUue U IPUMEHEHNE

3.4

3.5

OAHOOCHOBHBIE NpeieNbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbiHAs U YKCYCHAsI KUCIIOTBI:
cTpoeHue, GU3NIecKrue U XUMHUIECKHE CBOMCTBA (CBOMCTBa, 00IIHMe I KiIacca KUCIOT,
peakuus 3TepUpUKAUU), MOJIydeHHe U mNpuMmeHeHue. CTeapuHOBask W OJEMHOBas
KHCIIOTHI KaK MPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE IeUCTBUE

Crnoxuble 3(hUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIpOIN3 CI0KHBIX 3(UPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. bruosornyeckas pojb )KUPOB

3.6

4.1

4.2

VYrneBoabl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, OU- U MOJUCAXapHUbI).
I'mokoza — mpocTemmii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS  MOJICKYJIBI,
busnyeckrne M XUMHYCCKHE CBOMcTBa (B3ammomeilicTBue ¢ ruapokcumom meau(ll),
OKHCJICHHEe aMMHAYHBIM PacTBOpOM okcuaa cepebdpa(l), BoccraHOBIEeHHE, OpoKeHUE
TJIIOKO3bI), HAX0XJICHUE B MPUPOJIE, TPUMEHEHHEe, Ononorudyeckas poib. OOTOCHHTE3.
®pyKTO3a KaKk M30Mep IIIOKO03bl. Kpaxmain u 1esuirono3a Kak MpUpOAHbIC TOJIUMEPHI.
Crtpoenue kpaxmana W LEJUII0NI03bl. DU3NYecKne U XMMUYECKHE CBOWMCTBA Kpaxmama
(Tunposnn3, KaYeCTBEHHAsI PEaKUsi C HOJOM)

A3oTcoepKalme OpraHudecKue COeTMHEHUS

AMUHOKHUCIIOTBI KakK aM(OTEepHbIC OpraHWYecKue coeAuHeHus. DPu3ndeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe MuiuHa). buonorudeckoe 3HaueHue
aMHUHOKHCIOT. IlenTuant

benku kak MpupoaHBIE BHICOKOMOJICKYIISIPHBIC cOoeAHCHMs. [lepBuyHasi, BTOpUYHAS U

TpETUYHAaA CTPYKTYpa 0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: TUApOJIn3, ACHATYpalusl,
Ka4YCCTBCHHBIC pCAKIIMKU Ha OenKu

BLICOKOMOJ'IGKy.]'IHpHHe COCIUMHCHUA

5.1

5.2

OCHOBHBIC TOHSATHS XUMUH BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI: MOHOMCEp, IMOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCICHb IOJUMCpU3AlUH, CPCAHAA MOJICKYJISIpHAd Macca.
OcHoBHbBIE MCTOABbI CUHTEC3a BBICOKOMOJICKYIIAPHBIX CO€IUHEHUN — nojmmepusanusa u
IIOJIMKOHACHCAIUA

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHMsI BEIIECTB U MX MPEBPALLEHUI: 03HAKOMJIEHUE C
o0pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMace, kayuykos. [lomydyenune
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XMMHH
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XuMuyeckuil 3ieMeHT. AToM. Snpo artoma, H30TOMNBI. JIEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpPOBHH, IOIYypPOBHH. ATOMHBIE OpOHWTanu, S-, P-, d-dJIEMEHTEHI.
OcobeHHOCTH pacTpe/ieNieHHs HIEKTPOHOB 10 OPOUTAISIM B aTOMaxX 3JIEMEHTOB TIEPBBIX
4eThIPEX MepUOI0B. DIEKTPOHHAS KOH(UTYpaLUsi aTOMOB

1.2

1.3

Ilepuonnueckuii 3axkoH u llepuoamdeckass cucrema xXuMu4ecKux 3yemeHTOB J[.U.
MenneneeBa. CBA3b NEPUOAMUECKOTO 3aK0HA U [leprnoandeckoi CHCTEMBI XUMHYECKUX
anementoB .M. MeHnzaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHHUS AaTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XMMHMUYECKHX DJIEMEHTOB M OOpa3yeMbIX HUMH
MPOCTBIX M CIIOXHBIX BEUIECTB MO TpyHnaM M MepuoaaM. JHAYCHHE MEePUOANYECKOTO
3aKOHA B Pa3BUTUHU HAYKH

CrtpoeHue BemiecTBa. XHUMHUYECKasi CBsI3b. BHIbI XMMHYECKON CBsI3U (KOBaJeHTHas
HeMoJIsIpHasl M TOJspHas, MOHHAsA, MeTajuindyeckas). MOHBI: KaTHMOHBI M AHHOHBI




Mexanu3mbl 00pa30BaHMUsl KOBAJIEHTHONM XMMHYECKOW CBSI3M (OOMEHHBIM M JTOHOPHO-
akLenTopHbIi). BonopoaHast cBs3b

14

Banentnoctb. DnekTpooTpunarenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemecTBa MOJEKYJIAPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa
BeUIeCTBA. THUIIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
Kpucrtajuimuecko pemé€rku. Ilonsarue o ngucnepcHeix cucreMax. MctunHbBIE UM
KOJUIOMJIHBIE pacTBOpBL. MaccoBas 10J1s BELIECTBA B paCTBOpE

1.6

1.7

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHknatypa HeopraHM4ecKHX
BELIECTB

Xumunyeckas peakuus. Kiaccupukanus XUMUYECKUX PEAKIM B HEOpPraHMYEeCKOW U
OpraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHUs MAacChl BEIECTB, 3aKOH COXPAHEHUS WU
MIPEBpAICHHs] SHEPTUU IPU XUMHUECKHUX PEaKIHIX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

OOpatuMble peakuyu. XuMHuecKoe paBHoBecue. DakTOpsl, BIMUAIONIUME HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

OnekrponuTHyeckas auccoruanus. CuibHble U cinadble AeKTpoiauThl. Cpeaa BOTHBIX
PacTBOPOB BELIECTB: KHCJIasl, HEUTpalIbHasl, IesiouHasi. Peakuimy HOHHOTO 0OMeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

2.1

Heoprannueckas xumus

Hemeramnel. Ilonoxenne HemeramwioB B Ilepuoaudeckoil cucTteMe XUMHYECKHX
anemenToB J[.1. MenneneeBa u 0COOEHHOCTH CTPOEHUs aTOMOB. DU3HUECKUE CBOMCTBA
HEMETAJIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpHMEpe KUCIopona, cepbl, ¢ochopa u

yriaepoaa)

2.2

XUMHYECKHE CBOMCTBA BaXHEHMIIMX HEMETAJIOB (TaJloreHOB, cephl, a3oTa, (ocdopa,
yriaepoia U KpPEeMHHs) U UX COEIMHEHUIN (OKCHAOB, KUCIOPOACOAEpPXAIIUX KHUCIIOT,
BOJIOPOJHBIX coefnHeHuit). [[puMenenne BaxXHEUITNX HEMETAIIJIOB U UX COSAMHEHUN

2.3

2.4

2.5

3.1

3.2

3.3

Mertamnsl. [lonoxxenue meramioB B [lepuoanueckoit cucreMe XUMHYECKUX JIEMEHTOB
.. MenneneeBa. OcoOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
O6mue ¢usnueckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DICKTPOXUMHUECKUN Psijl
HaIpsHKEHUN METaJNIOB

XUMHYECKUE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPUM, Kajaui, KaJbIM, MarHui,
ATIOMUHHUM, IIMHK, XpOM, XKeJle30, Melb) U uX coenuHeHHil. OOmme crnocoosl
MOJTy4eHHsT MeTauioB. [[puMeHenre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBA3b HCOPraHMYCCKUX BCHICCTB, IMPHUHAJICIKANIUX K PaA3JTUIHBIM
Kj1accaM

XUMHS U KU3Hb

Pony xumum B oOecrmeueHMM OKOJOTHYECKOW, DSHEPreTHYECKOM W  MHUIIEBOM
0e30MacHOCTH, Pa3BUTUN MEAUIHUHBI. [[OHATHE 0 HAYYHBIX METO/AaX MO3HAHUS BEIIECTB
Y XUMHYECKUX PEaKIU

[IpencraBnenuss 006 oOOWMX HAyYHBIX MPUHIUNAX MPOMBILIUIEHHOTO TOJTY4YEHHUS
BaXHEHIINX BemiecTB. YenoBeK B MHUPE BEIIECTB M MaTepHAlIOB: BaKHEHIIne
CTPOUTCIIbHBIC MaTCpHaJIbl, KOHCTPYKIMOHHBIC MaTC€pHUajibl, KPaCKH, CTCKJIO, KEpaMHUKa,
MaTepuanbl s DJIEKTPOHMKH, HAHOMATEpPUANIbl, OpraHWYEeCKHe W MUHEpaJbHbIC
yao0peHus

Xumusa u 3A0POBEC YCIOBCKA: IpaBUjla UCIOJb30BaHUA JICKAPCTBCHHBIX ITPEIIapaToB,

ImpaBujia 0€30I1aCHOr0 MCIOJIb30BaHUS npemnapaTroB OBITOBOM XUMHH B MMOBCEJHEBHOM
KHN3HHU




