SIBnsieTcss 4acThI0 OCHOBHOM 0Opa30BaTeNIbHOM MPOTPAMMBI CPEIHETO
obmmero oopazosanust MBOY «Texumueckuii smneit mpu CI'YT'uT»

PABOYAS ITPOT'PAMMA
y4eOHor o npeaMera
«XHUMHUA»
st 10-11 xmacca cpeanero ooiero oopa3oBaHus

CocraBurenu:

Yepuaxk Kcenua Anopeesna

yuuTeIb OMOJIOTUH U XUMHUH

Hluuaesa Mapuna Huxonaesena
METOIUCT

NepBoM KBaJM(PUKALMOHHON KaTeropuu



MNOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 1Mo XUMHHM Ha ypOBHE CpeaHero obuiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTENbHON MporpamMmbl
cpennero obmiero obpaszoBanus, mnpexacraBieHHbx B OI'OC COO, c¢ yuyerom Konnenuun
MpernoaBaHusl yaeOHOro mpenMera «XuMus» B 00pa30BaTEIbHBIX OpraHu3anusx Poccuiickoit
denepannn, peaau3yroluX OCHOBHbIE 00pa30BaTeIbHbBIE IPOrPAMMBbl, 1 OCHOBHBIX MOJIOKEHUI
(benepanpHOl paboueit mporpaMMbl BOCITUTAHUS.

OcHOBY TOIXOIOB K pa3pabOTKe MPOrpaMMbl MO XHMHH, K ONpEICNICHUI0 oO0mei
cTpaTeruu oOy4deHHUs, BOCIHUTAHUS U Pa3BUTHUS 00YJAIOMIUXCS CPEACTBAMHM Yy4eOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBMJIM KOHIICTITYyaJbHBIE ITOJIOKEHUS
OI'OC COO o B3auUMOOOYCIIOBIEHHOCTH LIEJIeH, coIep)kKaHus, pe3yJbTaToB OOydYeHUS U
TpeOOoBaHMi1 K YPOBHIO MOATOTOBKU BBIITY CKHUKOB.

B cootBeTCcTBUM € JaHHBIMU IOJIOKEHUSMHU MPOrpaMMa 1o XUMHUHU (0a30BbIM YpPOBEHB)
Ha ypOBHE CPEIHEro o0I1ero o0pa3oBaHus:

yCTaHABIMBAaeT 00s3aTeNbHOE (MHBApUAHTHOE) NPEIMETHOE COJEp)KaHUeE, OINpelnessieT
KOJINYECTBEHHbIE U KaUECTBEHHBIEC €r0 XapaKTEPUCTUKH Ha KaXKIOM dTale U3ydeHUs IpeaMeTra,
MIpEeyCMaTPUBAET MPUHLMUIIBI CTPYKTYPUPOBAHMSI COJEPXKAHUS U pacIpeleseHuss €ero Io
KJlaccaM, OCHOBHBIM pa3jiellaM U TeMaM Kypca;

JaeT TPUMEpPHOE paclpenesieHue Y4eOHbIX YacoB [0 TEeMaTHUYECKUM pasjelam,
PEKOMEHyeT MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YUYEHHs OTAEIbHBIX TEM Kypca C Y4eTOM
MEXIIPEJIMETHBIX WU BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro Ipoliecca, BO3PACTHBIX
ocobenHocTel ooyuarommuxcs 10 — 11 knaccos;

JaeT METOAMYECKYI0 MHTEpHpeTanuio Ieled Uu3ydeHus MpeaMeTa Ha YpOBHE
COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpeIHEro oO0IIero oO0pa3oBaHMs, COAEPKATEIbHOM
XapaKTepUCTUKHU  IUJIAHUPYEMBIX  pE3yJbTaTOB OCBOEGHHS OCHOBHOM  00pa3oBaTeNbHOM
MPOrpaMMbl CPEAHEro O0IIero oOpa3oBaHUs (JIMUYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BMJIOB Y4e€OHO-IIO3HABATEIbHONW JEATEIbHOCTH OOYyYaloLerocs IO OCBOSHUIO
copepxaHus npeaMeTa. I1o BceM Ha3BaHHBIM MO3ULUAM B IIpOrpaMme IO XUMUHU COONIO/IEHA
MPEEMCTBEHHOCTh C (efepalbHoi padodeld mporpaMMoil OCHOBHOTO OOIIEro 0Opa3oBaHMS IO
xuMuH (a1 8—9 kinaccoB 00pa3oBaTENbHBIX OpraHU3aluid, 0a30BbIi YPOBEHbD).

[IporpaMMa 1o XMMMH SIBISIETCSI OPUEHTUPOM MJI COCTaBJEHMsI pabO4YMX Mporpamm,
aBTOPbl  KOTOPBIX  MOIYT  HpPEIJIOKUTh CBOW  MOAXON K  CTPYKTYPUPOBAHHMIO H
[IOCJIEI0BAaTEIbHOCTH M3Yy4EeHUs Y4eOHOro Marepualia, a TakkKe CBO€ BMJIEHHUE OTHOCHTEIBHO
BO3MOKHOCTH BbIOOpa BapuMaTHUBHOW COCTABIISIIOLIEH COJep)KaHus MpeIMeTa JOMOIHUTENBHO K
00s13aTebHON (MHBapUAHTHOM) YaCTH €ro COACPKAHMSL.

Xumuueckoe oOpa3oBaHHE, I10JIydaeMO€ BBIYCKHUKaMH  00111€00pa30BaTelbHOM
OpraHu3alMH, SBISETCS HEOThEMJIEMON 4acThi0 MX OOpPa30BAaHHOCTU U CIIYKUT 3aBEpPLIAIOLIUM
ATaNoM peai3alii Ha COOTBETCTBYIOIEM 0a30BOM YPOBHE KIIFOUEBBIX I[EHHOCTEH, MPUCYIIIUX
LEJIOCTHON CHUCTEME XHMHUYECKOro oOpa3oBaHHs. KiroueBble IEHHOCTH KacarTCs MO3HAHUS
3aKOHOB TNPUPObI, (HOPMHUPOBAHHUS MHPOBO33PEHHS U OOINEH KyIbTyphl 4eloBeKa, a Takke
9KOJIOTUYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3JI0pPOBBIO M IPUPOJHOHW Cpene.
Peammsyercs xumuueckoe oOpazoBaHHe OOy4alOUIMXCS HA YPOBHE CpEIHEro oO0IIero
o0pa3oBaHMsI CpeCTBAMHU y4yeOHOro mpeaMera « XUMHs», CoJepKaHue U IMOCTPOCHHE KOTOPOTro
OIpeNeIeHbl B IpOrpamMMme MO0 XMMHUHU C Y4YETOM CHEUUM(PUKH HAyKd XUMHH, €€ 3HAUeHUs B
MO3HAHUU TIPUPOJIBI M B MaTepUaIbHOW JKU3HU OOIIECTBA, a TAKKE C YUETOM OOIIUX Leneld U



IOPUHLHUIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBl CpPEAHEro OOIIero
obpasoBanus B Poccuiickoii @enepanuu.

[Ipu bopmupoBanuu coxepkanus npeaMera «XUMHUsS» YUTEHBI CIEIYIOIIME MOM0KEHUs
o crnenuuKe U 3HAUEHUU HAYKH XUMUH.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyl pojib B CO3JaHHUU
HOBOHM 0a3bl MaTepualbHON KYyJbTYpbl, BHOCUT CBOW BKJaJ B ()OPMHUPOBAHUE PAI[MOHATIBHOIO
HAy4YHOT'O0 MBIIIJICHNS, B CO3/IaHHE ILIEJIOCTHOT'O MPEJCTaBICHUs 00 OKpYy)KaloIleM MHpPe Kak O
€IMHCTBE NPUPOJBl W YEJIOBEeKa, KOTOpoe (QOpMHUpPYEeTCsl B XUMHH Ha OCHOBE MOHUMaHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHMS B3aMMOCBSI3U MEXIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMHU 00J1aCTIMU TPUMEHCHUS.

CoBpemMeHHass XUMHUSl KaKk HayKa CO3MJATENIbHAs, HayKa BBICOKMX TEXHOJOIMHI
HalpaBlieHa Ha pelleHue TI00aNbHBIX MPOOJEeM YCTOHYMBOIO pa3BUTHUS YeEJIOBEUYECTBA —
CBHIPHEBON, SHEPreTUUEeCKOW, MUIINEBOM, KOJIOTHYECKOW Oe30MacHOCTH M OXPaHbl 370POBBSL.
TecHo B3auMonelcTBYsl C IPYrMMHU €CTECTBEHHBIMH HAayKaMM, XMMHs CTaja HEOTHEMJIEMOU
4acTbl0O MHUPOBOW KYJIbTYypbl, HEOOXOAUMBIM YCJIOBHEM YCIEUIHOI'O TPyJa U KU3HU KaxKIOro
yjleHa 00ILecTBa.

B cootBercTBUM € OOLMMM LEISIMH U IPUHLMIIAMHU CPEIHETO 00Iero oOpa3oBaHUs
conmepkanne mnpenmera «Xumms» (10 — 11 xmaccel, 0a30BBI  YpOBEHb HM3YUCHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYpPHYIO IOJATOTOBKY OOyYarOLIUXCs,
HEOOXOIMMYIO UM JJIsl BHIPAOOTKH MHUPOBO33PEHY ECKMX OPUEHTHPOB, YCIIEIIHOTO BKIIOUEHUS B
KHU3Hb COLUYMa, IPOJODKEHHUsS OO0pa3oBaHUS B pa3iIMYHBIX O00JacTAX, HE CBS3aHHBIX
HEIIOCPEACTBEHHO C XUMHUE.

CocraBnsomuM  npeaMera «XuMus» sBISIOTCS 0a30Bble Kypcbl — «Opranuueckas
xuMus» U «O011as U HeopraHuyeckas XUMHUI», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHUS KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTraHWYECKON XMMUU (C BKIIFOUCHUEM
3HaHMN U3 O0IIel XMMUU) U OpraHudeckoil xumuu. @opMHupoBaHHE JTaHHOM CHCTEMBbl 3HAHMM
IIpY M3YyYEHUU IpeaMera o0ecrneurBacT BO3MOKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUMU.

CrpykTypa conepxkanus KypcoB — «Opranndeckas xuMus» u «O0111ast 1 HeopraHuyecKast
XUMHUsD» c(hOPMUPOBaHA B MPOrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOrO MOJX0AA K M3y4YEHUIO
yuyeOHOro matepuana U OOyCJIOBJIEHAa HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIIpENIETICHHBIX TEOPETHYECKUX YpOBHAX. B Kypce opranuueckoil XuMuu BellecTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaK)K€ HA YPOBHE CTEPECOXMMHYECKHX M JJIEKTPOHHBIX IPEICTABICHUA O CTPOCHHM BEILIECTB.
Cenenus 00 u3yyaeMblX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOJIOB 10
CIIO)KHBIX OMOJOIMYECKM aKTUBHBIX coequHEHU. B Kypce opraHmdyeckod XMMHUH HOIY4aroT
pa3BuTHEe C(HOPMHpPOBAHHBIE HA yPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs IEPBOHAYAJIbHbIE
MIPEJCTaBICHNUS O XMMHUYECKOHN CBSI3M, KilacCU(UKALMOHHBIX NMPU3HAKaX BEIIECTB, 3aBUCUMOCTU
CBOICTB BEIIIECTB OT UX CTPOEHUSI, 0 XUMUUYECKON pPEAKIUU.

B npenMere «Xummus» 0a30BOro ypOBHS pacCMaTPHBAETCs HM3YyUYCHHBIM Ha YpPOBHE
OCHOBHOTO 00IIIero o0pa3oBaHUsl TEOPETUUYECKUH MaTepHasn U (PAKTOIOrHYEeCKue CBEACHUS O
BELIECTBAX M XMMHYECKOM peakumu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD O00ydaloUMMCsl MPEJOCTaBIsIeTCs] BO3SMOXHOCTh OCO3HATh 3HAYEHHE IMEPHOIUYECKOro
3aKOHa C OOLIETEOPETHUYECKUX M METONOJOTMYECKUX MO3UINHA, TIy0Ke MOHATh MCTOPUYECKOe
M3MeHeHue (YHKIIHI 9TOro 3aKoHa — 0T 0000MIaIONIeH 10 00BSCHSIONIEH 1 TPOTHO3U PYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEWIINX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U



IPUMEHEHHUH, a TAK)KE€ O XUMUYECKUX PEAKIMAX, UX CYLIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKaHUS
gonoyiHsercs B Kypcax 10 w11 KjaccoB d3I€MEHTaMU  COJAEpPKAHUA, HWMEIOUUMU
KyJIbTYPOJIOTMUYECKUA U MPHUKJIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT IOHHMAHHUIO
B3aMMOCBSI3M XUMHUHU C JpPYI'MMHM HayKaMHu, DAacKpbIBAalOT €€ poJib B II03HAaBATEIbHOU U
MIPAKTUYECKON /1eITeIbHOCTU 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B OOJIACTH TEOPHH U MPAKTUYECKUX NMPHUIOKEHUN XUMHUHU, TOMOTAaIOT BBITYCKHUKY
OPHEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MHQOPMAIMIO U MPUMEHSTh €€ I MOMOJHEHUs 3HAHUM, perieHUs
MHTEJUIEKTYaJbHBIX M DKCIEPUMEHTATbHBIX HCCIIeI0BaTEIbCKUX 3a1au. CoaepikaHue yaeOHOro
npeamera «XUMHS» JAHHOTO YPOBHS M3yUEHHsS OPHUEHTUPOBAHO Ha (opMmHpoBaHUE Y
o0yyaronmxcs MUPOBO33pEHUYECKONH OCHOBBI I MOHUMaHMs (PUIocOoMCKUX HAeH, TaKHX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUYECKOI0 M OPraHUYecKoro Mupa, 00yCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, [TI03HABAEMOCTb IIPUPOIHBIX SIBJIEHUHN ITyTEM HKCIIEPUMEHTA
U pelleHusl NMPOTUBOPEUUH MEXAY HOBBIMM (PaKTaMH M TEOPETUYECKHUMU IPEIIOCHIIKAMHU,
OCO3HaHHUE POJIM XMMHU B PEIICHUHU SKOJOIMYECKHUX MpoOseM, a Takke IpoldiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJOIMI U MaTEpHUaJIOB.

B naHe pemieHus 3agad BOCHMTAHUS, Pa3BUTHS U COLMAIM3alUU OOydaroluxcs
MPUHSTBIE MPOTrPpaMMON MO XUMHM IOAXOJAbl K ONPENEICHHUIO COACPXKAHUS M IOCTPOCHHUS
mpenMeTa MpeaycMaTpuBaroT (GOPMUpPOBAHUWE y OOYYAIOIIUXCS YHHUBEPCAIBHBIX YYEOHBIX
NeUCTBUN, HMMEIIIMX 0a30BO€ 3HAUYEHUE IS Pa3JUYHbIX BUAOB JAESITEIbHOCTH: PpELICHUS
npo0JieM, IMOKMCKa, aHaiau3a U 00paboTKM HH(MOpMALMUK, HEOOXOAHWMBIX Uil HPUOOpETEHUS
OIbITa MPAKTUYECKOM M MCCIIEIOBATEIbCKOM NeATeIbHOCTH, 3aHHMAIOLIEll Ba)XKHOE MECTO B
MTO3HAHUH XUMHH.

B mpaxTuke npenopaBaHus XUMHM KaKk Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus Tak U
Ha YpPOBHE cCpeAHero oOmero oOpa3oBaHMs, TMpPH  ONPEIEICHUU  COAEp)KATEIbHOM
XapaKTepUCTUKU Ieled H3ydeHHs NpeaMeTa HaIlpaBJIEHUEM IepBOCTENIEHHON 3HAUYMMOCTU
TPAJULMOHHO TpHU3HaeTcs (OpMHUpPOBAaHME OCHOB XMMHUYECKOW Haykd Kak o0O0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MNPAKTUYECKOM [EATEIbHOCTH YENOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyibTypbl. C METOAMUYECKOH TOUKM 3peHHMs TaKoOM NOoAXond K
OIpENEICHUIO LIeIeil U3yUueHMs IPEAMETA ABIISETCS BIIOJHE OIIPABIAHHBIM.

I'maBHBIMM 1€JIIMH  M3y4deHMs npeaMera «XHMHs» Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMsI Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAHMWA KaK BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HaY4YHOH KapTHUHBl MHpa, B OCHOBE KOTOPOM JI€KaT KJIOYEBbIE MOHSTHS,
(yHIaMEHTAJIbHbIE 3aKOHBl U TEOPHUH XMMHUH, OCBOCHME SI3bIKa HAyKH, YCBOCHUE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOr0 XapaKkTepa, 03HAKOMIIEHUE C UCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHUS;

(¢opMupOBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METO/AAX MO3HAHUS BELIECTB U
XUMHYECKUX PEaKIMii, HEOOXOANMBIX I MPUOOpPETEHHsS] YMEHHI OpPUEHTHPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHX SBJICHUW, HMMEIOLIMX MECTO B MPUPOJE, B NPAKTUUYECKOU U
IMOBCEIHEBHOM KU3HHU;

pa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBSA3aHHBIX C HaOMIONEHHEM U
OO0BSICHEHHEM XHMHUYECKOT0 SKCIIEPUMEHTa, COONIOICHHEM MpaBui 0e30MacHOro o0palieHus ¢
BEIIECTBAMH.

ConeprkatenbHasl XapakTEpUCTHKA €€l U 3a7a4 U3ydeHHs NpeAMeTa B IporpaMMe 1o
XMMHMHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B CHCTEME



cpenHero obiero oopazoBanus. CeronHs B mpenojaBaHUM XUMHUH B OOJIbIIEH CTENEHH OTJaeTCs
MpEANOYTEeHHEe MPAKTUYECKOM KOMIIOHEHTE COJepXaHus OOYy4YeHMsl, OPHUEHTHUPOBAHHOM Ha
MOJIFOTOBKY BBITYCKHHKA 0O0IIe00pa3oBaTeIbHON OpraHu3aliy, BJaJCIOIero He HabopoM
3HaHUW, a (PYHKIMOHAJBHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOAaMU M YMEHHSIMH aKTHUBHOI'O
MOJTyY€HUs 3HAaHUHM U IPUMEHEHUS UX B pEaJIbHOM KU3HU I PElICHUs NIPaKTUYECKUX 3a/1ay.

B oroif cBA3M mpu u3ydeHMM IpeameTa  «XUMHA» JOMHUHHUPYIOIIEE 3HAauyeHUeE
MPUOOPETAIOT TaKKe HeJH M 3aJa4H, KaK:

agantanus oOy4aroummxcs K yCJIOBUSIM JMHAMHUYHO Pa3BUBAIOILErOCS  MHpa,
(dbopMUpOBaHNE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMUIO,
COTPYAHMUYECTBY, CaMOCTOSATEIbHOMY TMPHHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

¢dopmMupoBaHne y oOydarommxcs KIIOUEBBIX HABBIKOB (KJIOYEBBIX KOMIIETEHIUH),
MMEIOLIUX YHUBEPCAJIbHOE 3HAUE€HHUE JJI Pa3IMUYHBIX BUJOB JIEATEIbHOCTH: pEelIeHUs IpolieM,
IIOMCKA, aHaJu3a M 00pabOTKM HHPOpPMALMM, HEOOXOAMMBIX s NPUOOPETEHHs OIbITa
NEeSITEIbHOCTH, KOTOPasi 3aHMMAeT Ba)KHOE MECTO B IO3HAHMM XMMMHM, a TaKKe JUJIS OLIEHKHU C
MO3UIMH 3KOJIOrM4eCcKOi O€30MacCHOCTH XapaKTepa BJIMSHUS BELIECTB U XUMHUECKUX ITPOLIECCOB
Ha OpraHu3M 4eJIOBeKa U MPUPOJHYIO Cpeny;

pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, NHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyarommxcs: CIHOCOOHOCTH CaMOCTOATEIbHO HPHOOpETaTh HOBbIE 3HAHUSA IO XUMHUHU B
COOTBETCTBHUHU C )KM3HEHHBIMU MOTPEOHOCTAMH, HCII0JIb30BATh COBPEMEHHbIE HH(OPMaLIOHHBIE
TEXHOJIOTUHU JUIsl IOMCKA U aHaIK3a y4eOHOH U Hay4HO-TIONMYJIIpHON MH(GOPMALIMY XUMHUYECKOT0
COZIepXKaHUS;

¢dopmMupoBaHue U pa3BUTHE Yy OOYYaIOIIMXCS AacCCOLMATUBHOIO U JIOTHYECKOIO
MBILJICHHUS,  HAOI0AaTEeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble  OCOOEHHO
HEOOXOMMBI, B YaCTHOCTH, MPH TUIAHHPOBAHUU U MPOBEIEHUN XUMUYECKOT O KCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydalomuXcs YOEXKIACHHOCTH B TYMaHUCTUYECKOW HampaBICHHOCTH
XAMUHM, €€ BaXHOH pOJIM B  pEIIeHHH TJO0aNbHBIX MPOOJEM  paluOHAIBHOTO
IIPUPOJIONIOIB30BAHMS, TONOJHEHUSI DHEPreTUUECKUX PECYPCOB U COXPAHEHHUS IPUPOIHOTrO
paBHOBECHS, OCO3HAaHUSA HEOOXOAMMOCTH OEpEKHOrO0 OTHOLIEHHS K MPUPOJE U CBOEMY
3/I0pOBBIO, a TAK)KE NMPUOOPETEHUS ONBITA UCIOJIL30BAHUS MOMYUYEHHBIX 3HAHUN JUIsl IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTyallUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

Hemn u 3amaun u3yueHus npeaMmera «XUMUS» HOJYYHIM MOAPOOHYI0 METOIUYECKYIO
UHTepIpeTannio B pasaeine «llnaHupyemble pe3ysbTaTbl OCBOCHHS IMPOIPAMMBI 110 XUMHUN»,
TaKuM 00pa3oM 00EeCeueHO YETKOE IPEJCTABIEHUE O TOM, KaKH€ 3HAHUS U YMEHUS HUMEIOT
MPSIMOE OTHOILIEHUE K PeaTM3alui KOHKPETHOM LIeJH.

B yuebHoM muaHe cpeaHero obuiero odpa3zoBaHus npeaMer «XuMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeAMeTHOM obnactu «EcTecTBEeHHO-HAay4HbIE IPEAMETBI.

OO6miee unciio YacoB, PEKOMEHOBAHHBIX I U3ydYeHHs] XUMuH, — 68 gacos: B 10 kiacce
— 34 qgaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezieoo).

Y4eO0H0-MeTOoANYeCKUIT KOMILIEKT.

1. Xumus. 10 xnace: yaeonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnankoB. — M.:
[IpocBemenue, 2020.

2. Xumus. 11 kmacc: yuebnuk / O.C. I'abpuensa, U.I'. OctpoymoB, C.A. CnaakoB. — M.:
[Ipoceemenne, 2023.



COIEPKAHHUE YYEBHOTI'O ITPE/IMETA

10 KITACC

Opzanuueckana xumus.

Teopemuueckue 0CHOGbL OP2AHUYECKOU XUMUU.

[IpeameT opraHnuecKOi XMUMHH: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYEHUE B MOIYyYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopust CTpoeHns opraHndeckux coennHenuid A.M. bytieposa,
e€¢ ocHoBHble ToJOXeHUs. CTpyKTypHble (GOpPMYJIBI OpPraHMYECKUX BelecTB. [ omoiorus,
n3oMepusi. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUAX - OIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBinenne o  KiIacCHpHUKAMM  OpraHMYEcKWX  BemlecTB. HomeHknaTypa
OpPraHWYeCKUX COEAMHEHMH (cucTeMaThyeckas) W TpPUBHAIbHBIC Ha3BaHUS Ba)KHEHUIIMX
MpeJICTaBUTENIEH KJIaCCOB OPraHUYECKHUX BEIECTB.

OKCIlepUMEHTAJIbHBIE METOJIbI U3YY€HHs BEIIECTB U UX NMPEBPALLEHUI: 0O3HAKOMIIEHHUE C
oOpa3liaMM OpraHMYECKHMX BELIECTB M MaTepualaMH Ha MX OCHOBE, MOJAEJIMPOBAHHUE MOJIEKYI
OpPraHWYeCKUX BEUIECTB, HaOJIIOJIEHUEe U ONHUCAHUE JEMOHCTPALIMOHHBIX OMNBITOB IO
IIPEBPALLECHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHuM (I1aBjieHHE, 00YIIIMBaHUE U TOPEHUE).

Yeneeooopoowt.

AJKaHBI: COCTaB W CTPOEHHE, IOMOJIOTMYECKHMI psan. MeraH W 3TaH - mpocTenmme
MIPEJCTAaBUTENIM AJKAaHOB: (U3UUYECKUE M XHUMUYECKHE CBOWCTBAa (peakUuu 3aMEeIlEeHUus U
TOpPEeHHUsI), HaXOXKJIEHHE B IPUPOJIE, OIyYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAfl. DTUIEH U MPONUJIEH - IPOCTEHIINE
MIPEJCTAaBUTENIN QJIKEHOB: (M3UYECKUEe M XHMHMUYECKHE CBOMCTBA (peakiuu T'HAPHUPOBAHUS,
raJloreHupoBaHus, TUApaTaluy, OKUCICHUS U MTOJIMMEpU3allin ), TOJIy4eHUE U TIPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyTtaguen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakuus nmonuMepusanun). [lonydeHne CHHTETHYECKOro KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMS, T'OMOJIOTMYECKUH psii. ALeTuieH -
MIPOCTEUINI NPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUUECKUE CBOMCTBA
(peakuuu ruIpUpOBaHMs, FAJIOT€HUPOBAHNUS, THpAaTALlUU, TOPEHNUS), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benson: cocra, crpoeHue, (U3NYECKUE M XHUMHYECKHE CBOWCTBA (peaKiiuu
TaJIOTEHUPOBAaHUS W HUTPOBAaHHUA), IOJy4YEHHE M NpUMEHEHUHE. TOKCHYHOCTb apEHOB.
I'enernueckas cBsi3b MEXy YIJIEBOAOPOJAMH, IPUHAJIEKALMMHU K Pa3JIMYHbIM KJIacCaM.

[IpuponHble NCTOYHUKH YIIeBOAOpOaOB. [IpupoaHblil ra3 U NonyTHbIE HEPTAHBIE ra3bl.
Hedpts u €€ mnpoucxoxnaenue. CrocoObl mnepepabOTKM HEPTH: IEPEroHka, KpPEeKUHT
(TepMuueckuii, KaTaauTUdeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B
IIPOMBILIJIEHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOayKThI €ro nepepadoTKy.

OKCIEepUMEHTAIBHBIE METOABI N3YYEHUS BEIIECTB U UX MPEBPALICHUI: O3HAKOMIICHUE C
o0pa3uaMu IiaacTMace, KaydykoB M pe3uHsl, komtekuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YTJIEBOJAOPOAOB U TaJlOr€HONPOU3BOAHBIX, IPOBEIEHUE MPAKTUYECKOW paboThI:
II0JIyY€HHE ITUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnrle 3amaun.

Boluucnenuss mo ypaBHEHHI0O XMMHUYECKOM peakiuu (Maccbl, 0o0bEMa, KOJIUYECTBA
MCXOJHOT'O BEIIECTBA MJIM NPOAYKTa PEAKLIUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJJHOT'O M3 NCXOJHBIX BEIIECTB WIH IPOJYKTOB PEaKILUN).

Kucnopoocooepcaujue opzanuveckue coeOuHenus1.

[IpenenbHBIE OTHOATOMHBIE CHHUPTHL. METaHON W JTAaHON: CTpPOCHHE, (DU3MUYECKHUE H
XMUMHMUYECKHE CBOMCTBA (PEaKkUMM C aKTUBHBIMM METAJUIAMU, TaJOr€HOBOJOPOAAMM, TOPEHUE),



npuMeHeHue. BogopoaHble cBs3M MEXAy MOJEKyJaMu cupToB. JlelicTBME MeTaHO/Ia U 3TaHOJIa
Ha OpraHu3M 4YeJloBeKa.

MHoroatomMHble CHOUPTBL. ODTUJICHIJUKONb M TIJIMLUEPUH: CTPOEHUE, (PU3NYECKHE U
XMMHYECKUE CBOMCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMHU METAJIJIAMU, KaueCTBEHHAas peakliys Ha
MHOroaToMHble cnupThbl). [leiicTBue Ha opraHu3m uenoBeka. [IpumeHeHue riuuepuHa U
STUIICHTJIUKOJISL.

@eHon: CTPOEHHE MOJIEKYNbl, (U3MYECKue M XUMHYECKHe CBOWCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue penona.

Anpneruapl. dopmanpaerun, aneTaabAeruj: CTpoeHHe, (U3NYECKue U XUMHUYECKHE
CBOMCTBa (peakIMy OKUCJICHHUS M BOCCTAHOBJICHHS, KauE€CTBEHHBIC pPEAKIMH), MOJIyYeHUE U
MIPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ebHbIe KapOOHOBBIE KUCIOTEL. MypaBbiHAs U YKCYCHAsI KUCIOTHI:
cTpoeHue, (hu3nyecKkue u XMMHUYecKre CBOMCTBA (CBOWCTBA, 00IIME IS Kacca KUCIIOT, peaKius
sTepuduKalnm), TOJIydyeHue u mnpuMmeHeHne. (CTeapuHOBas H OJIEMHOBAs KHUCIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa Kak COJHM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIIEE JEUCTBHE.

CrnoxHble 3GUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MIpoau3 cioxHBIX 3(UpPOB.
Kupsr. I'mppoims xxupos. [Ipumenenue xxupoB. bruosornueckas posb KUPOB.

VYrieBoasl: cocTaB, KiaccupUKanus yriieBoaoB (MOHO-, IU- U Todrcaxapusl). ['roko3a
- IpOCTEHIINN MOHOCAaXapuJ: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (U3NYECKUE U XUMHYECKUE
cBoiicTBa (B3ammoaelrictBue ¢ ruapokcuaom menu(Il), oxucieHme aMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOXKEHHE TIIFOKO3bI), HAXOXJIECHHWE B MPUPOJE,
npuMeHeHue, ouoaornyeckas posib. @otocunTes. OpyKTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u nemmosnos3a kak npupoaHbie moauMmepsl. CTpoeHne Kpaxmana U HeI0I03blI.
dusnueckre 1 XMMUYeCcKre CBOWCTBA KpaxMalia (THAPOIN3, KayeCTBEHHAs peakius ¢ HO0M).

DKCIepUMEHTaJIbHbIE METOABl M3yYEHHUs BEIEeCTB W HMX IMPEBpallleHUi: NpoBeleHuE,
HaOJIIOJICHUE W ONUCAaHHE JEMOHCTPALlMOHHBIX OIBITOB: I'OPEHHE CIUPTOB, Kaue€CTBEHHBIE
peakuuu OAHOATOMHBIX CHHUPTOB (okuciaeHHe 3TaHoja okcuaoM wmenu(Il)), MHOroaToOMHBIX
CnUpTOB (B3auMojeicTBUE TiuiepuHa ¢ ruapokcuaoM menu(H)), ampaernnoB (oxucneHue
aMMHa4HbIM pacTBOpoM okcuaa cepebpa(l) m runpokcugom Menu(ll), B3aumonelictue
Kpaxmaja C HWOJIOM), NIPOBEICHHE MPAKTUYECKON padoOThl: CBOMCTBA pPACTBOpPAa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaun.

Bbluncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJMYECTBA
HCXO/JHOTO BEIECTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WIH IPOJYKTOB PEaKIUn).

A3zomcodepircaujue opzanuueckue coeOuHeHus.

AMMHOKHCIIOTBI Kak am(OTepHble OpraHuyeckue coenuHeHus. dPusnueckue Hu
XUMHUYECKME CBOMCTBa aMHUHOKHUCIOT (Ha MpuUMepe TiuluHa). buonormyeckoe 3HauyeHHE
aMUHOKUCIIOT. IlenTuabl.

benku kak mpupoaHble BBICOKOMOJIEKYJIsIpHbIE coequHeHus. [lepBuuHasi, BTopuyHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB: THAPONH3, EHATYypaIlvs,
KaueCTBEHHBIE PeaKIny Ha OEJKH.

DKCIepruMEeHTaIbHBIE METOJbI M3YYCHHS BEIIECTB M WX MpPEBpalleHUil: HAOIOIeHHE U
OMKMCAaHHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JEHATypalus OEJIKOB MpH HArpeBaHHM, LIBETHBIC
peaxiuu OeIKoB.



Buvicokomonekynapuwvie coeounenus.

OCHOBHBIE MOHSTHUSI XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3aLUH, CpeaHsAs MOJeKyysipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHHH - MOJIMMEpHU3aLUsl U MOJTUKOHIEHCALIMSL.

DKCIepUMEHTaJIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBpAllEHUN: 03HaKOMJIEHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaY4YKOB.

Meosicnpeomemmuwie céasu.

Peanmuzanys MeXnpeaqMeTHbIX CBSI3€W NMPU U3YYEHUH OpraHuveckoil xumuu B 10 kiacce
OCYIIIECTBJISICTCSI 4epe3 MCIOIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUH, TaK U
MOHSTUH, SBJISIONIMXCS CUCTEMHBIMH JIJIsI OTAEIBHBIX IPEIMETOB €CTECTBEHHO -HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBICHHE, HAayuHbIM (akT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukanus, MEepUOIUYHOCTh, HAOMIONEHHE, H3MEpeHue,
9KCIEPUMEHT, MOJEJIUPOBAHHUE.

@dusuka: Marepusi, SHEprus, Macca, aToOM, D3JIEKTPOH, MOJEKyJa, SHEpreTHdYecKUi
YpOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE BELIECTBa, (PU3NUYECKHE BEIUYUHBI U
€IMHULbI UX U3MEPEHUS.

buonorust: kierka, opraHusM, Ouocdepa, 0OMEH BELIECTB B OpraHu3Me, (POTOCHHTE30-
OMOJIOrMYeCcKU aKTUBHbIE BelllecTBa (O€JIKH, YTJIEBOAbI, )KUPbI, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOPHbIE TOPOADI, 10JIE3HbIE HCKONAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: mnuIEeBble MPOAYKTH, OCHOBBI pAallMOHAJIbHOIO IHUTAaHUSA, MOIOLINE
CpEACTBa, JIEKAPCTBEHHbIE M KOCMETHMYECKHE IMpenaparbl, MaTepualbl U3 HCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Pa3zoen 1. Obwan u neopzanuueckas Xumusi.

Teopemuueckue 0CHO6bL XUMUU.

XuMHUeckuii aneMeHT. AtoMm. Snpo aToma, H30TOMBL. ODJIEKTPOHHAs 000JIOYKa.
DHepreTuveckue ypoBHHU, NOAYPOBHH. ATOMHBIE OpOHMTaNH, S-, p-, d- aneMeHThl. OcoOeHHOCTH
pacrpenesieHust 3JIEKTPOHOB MO OpOMTANIIM B aToOMaX 3JIEMEHTOB IEPBBIX YETHIPEX NEPHOIOB.
DneKTpOHHas KOH(QUTrypalus aTOMOB.

Ilepnonnuecknii 3axkoH u Ilepmomuueckas cucreMa XUMHYECKUX 3iIeMEeHTOB J[.M.
MenneneeBa. CBs3b INepHOAMYECKOro 3akoHa M Ilepuoguueckod CHUCTEMBI XHMHUYECKUX
anemeHnToB /.M. MenneneeBa ¢ COBpEMEHHOH Teopuel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTU
U3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIECTB
110 'pynnam U nepuogam. 3HaueHue MepruoIMnIecKOro 3aKOHa B Pa3BUTUU HAYKHU.

Crtpoenne BemecTBa. XUMUYECKass CBS3b. BUABl XUMHUYECKOW CBsI3U (KOBAJCHTHAS
HENoJIsIpHask M MOJIApHas, MOHHAs, MeTajsitdyeckas). MexaHu3Mbl 0Opa3oBaHUs KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M JOHOPHO-AKIENTOPHBIN). Bomoponnas cBsizb. BaneHTHOCTD.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BewecTBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUIMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB

OT THIA KPUCTAIUIMYECKON PEIIETKH.

IlonsiTue o nucnepcHbIX cucremMax. VMICTUHHBIE M KOJIJIOMAHBIE pacTBOPLI. MaccoBas 10
BEII[ECTBA B paCTBOPE.

Knaccudukanuss HeOpraHWYecKux coeAnHeHud. HoMeHklaTypa HEOpraHHYECKUX
BellecTB. ['eHeTHueckas CBSA3b HEOPraHWYECKMX BEIECTB, MPHUHAIEKALUIMX K Pa3IUYHBIM
KJIaCCaM.



Xumnueckas peaknus. Krnaccuukanus XMMHUYECKUX pEaKIMi B HEOPraHUYECKOW H
OPraHMYEeCKON XUMHUU. 3aKOH COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MpPEBpalCHUS
SHEPTUU MPH XUMHUYECKHUX PEAKIUIX.

CkopocTs peakiuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (pakTopoB. OOpaTHMblE pEaKLHUU.
Xumuueckoe paBHOBecue. DaKTOPhI, BIMAIONIME HA COCTOSHUE XHMHUYECKOT'O PaBHOBECHS.
[Ipunnun Jle laTense.

OnexTponutuyeckas aucconuanus. CuiabHble U cialble 3JeKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KUCTasl, HelTpalbHas, 1ejaouHas. Peakunu noHHoro oOMeHa.

OKHCAUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCTMEepUMEHTAIbHBIC METOABI M3YYCHHsI BEIIECTB M WX MPEBPAIICHUIN: TEMOHCTPAIIHS
tabmun «lleprognueckas cucrema xumuueckux sneMmeHtoB /(.M. MenzeneeBa», u3ydeHHe
MoJielel KPUCTAJUIMYECKUX pPEelIETOK, HaOMIoJleHHe W OMHCaHhe JEeMOHCTPAllMOHHBIX U
71ab0paTOpHBIX OMBITOB (pa3lioKeHHWE IEepPOKCHIa BOAOpOJa B MPHCYTCTBUM KaTajau3aTopa,
OTIpEICICHNE CPEeIbl PACTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAJIBHOI'O MHIMUKATOPa, PEaKIHNH
HOHHOTO OOMEHa), IPOBENEHUE MPaKTUYeCKOW paboThl «BiusHHEe pa3inyHbBIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKON PEaKLum».

Pacuérnbie 3anaun.

Pacuérel mo ypaBHEHHSM XHUMHYECKHX pEAKIMHA, B TOM YHCIE TEPMOXUMHYECKUE
pacuérbl, pacu€Thl C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JIOJIS BEIIECTBAY.

Pa3zoen 2. Heopzanuueckasn xumus.

Hemeramnbl. Ilonoxxenne HemerauioB B Ilepuoanueckoil cucremMe XUMHYECKHX
anemenToB [[.M. MenneneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB. DU3NYECKIE CBOWCTBA

HEMETAJUIOB. AJUIOTPOINUS HEMETaUIoB (Ha MpuUMepe Kuciopoaa, cepel, docdhopa u
yraepoza).

XUMHUYECKHE CBOWCTBA Ba)KHEHIIMX HEMETAJUIOB (TajoreHOB, CEpbl, a30oTa, ¢ocdopa,
yriaepoJia U KpeMHHUs) U UX COeTUHEHUH (OKCUII0B, KUCIOPOACOAepKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUM ).

IIpumeHeHne Ba)KHENIINX HEMETAJUIOB U UX COCIUHEHUN.

Merannel. [lonoxenne merannoB B [lepuonuueckoil cUCTEME XMMHYECKUX 3JIEMEHTOB
J . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuoB. OOmme
¢usnueckue cBoicTBa MeTauioB. CIUlaBbl METAUIOB. DJIEKTPOXUMHUYECKHN DSl HAIPSDKECHUM
METAaJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpUM, Kajduii, KajbI[MWA, MarHui,
ATIOMUHUN, ITUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHH .

O61ue criocoObl monydeHus MerasuioB. [Ipumenenne MeTamioB B ObITY U TEXHUKE.

DKCMEepUMEHTAIbHBIE METOJbl H3Y4YEHUs BEIIECTB W WX MPEBPALICHUN: H3y4YCHHE
KOJUTEKIIMU «MeTamibl UM CIUIaBbl», O0paslloB HEMETA/UIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX
3aja4, HaOJNIOJeHHWEe M  ONUCAHME JIEMOHCTPALMOHHBIX U  JJAOOPAaTOPHBIX  ONBITOB
(B3aumojeiicTBUE THAPOKCUJA ATIOMUHHUSA C PAacTBOpAMU KUCIOT W IIEJOYeH, KaueCTBEHHBIE
peaKuuy Ha KaTHOHbI METAJJIOB).

Pacuérarble 3agaun.

Pacuérer maccel BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB, Pacuérbl Macchl (00BEMa,
KOJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJHO U3 BEIIECTB UMEET IIPUMECH.

Xumus u yncuznv. Mesrcnpeomemmuwie ceésasu.

Porr xumum B oOecrneueHMM HSKOJOTMYECKOM, DHEPreTHYECKOM U MHIIEBOU



0e30MacHOCTH, Pa3BUTUM MeAMLMHBL [loHATHE O HayyHBIX METOJaX IO3HAHUS BELIECTB U
XUMUYECKUX PEAKLIHIA.

[IpencraBinenuss 00 O0OIMX HAay4yHbIX MPUHLIMIAX I[POMBILUIEHHOTO TOJYYEHUS
BA)KHEHUILINX BELIECTB.

UenoBek B MHpE BEUIECTB M MaTE€pHAJIOB: Ba)KHEHIINWE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIMOHHbIE MaTepHuajbl, KpPacKu, CTEKJI0, KepaMuKa, MaTepuajbl A JIEKTPOHUKH,
HaHOMAaTepUaJibl, OpPraHMUECKue U MUHEpAJIbHbIE Y100 pEHUS.

XUMHUS U 3[10pOBbE YEJOBEKa: MpaBUja HCIOJb30BaHUS JIEKAPCTBEHHBIX IMpEnapaTos,
npaBuiia 6€30MaCHOrO UCIOJIb30BAHMS ITPENapaToB OBITOBOM XMMHUH B MTOBCEIHEBHOM JKHU3HHU.

MexnpeamMeTHble CBSI3H.

Peanuzanust MeXmpeIMeTHBIX CBsI3€il TpU U3y4eHHH O0IIe 1 HeOPraHWnYEeCKOW XUMUU B
11 xacce ocyliecTBIsSETCS Yyepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHUH,
TaK Y IOHATHH, SABJIAIOIMXCS CUCTEMHBIMH JJIsl OTAEIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI O
LUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHbIE IOHSTHS: HaydHbIH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  Kjaccu(uKalus,  MEepUOAUYHOCTb,  HAONIOJEHHME,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, SBJICHUE.

@dusuka: mMarepusi, SHEprusi, Macca, aToM, 3JIE€KTPOH, IIPOTOH, HEUTPOH, HOH, U30TOI,
pasvoaKTUBHOCTb, MOJIEKYJIAa, SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEILECTBA, (PU3NUECKHUE BETUUNHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocucTema, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TOPOAbI, 10JE3HbIE HCKOMAeMbl€, TOIUIUBO, PECYPCHI.

TexHomorus:  XUMuYeckass  NPOMBIIUIEHHOCTh,  METaJUIyprusi,  MPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CENIbCKOXO03sIICTBEHHOE MIPOU3BOJICTBO, nuUIIeBas
MIPOMBIIIIEHHOCTh, (papmalrieBTHUeCKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHUYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUasOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHMUSA YYEBHOI'O ITIPEJIMETA

JIMUHOCTHBIE PE3VJIbTATHI

JInuyHOCTHBIE pE3yJbTaThl OCBOEGHUS INpeaMeTra «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOH U BOCHHUTATEIbHOM JAESITENbHOCTH B COOTBETCTBUM C TI'yMaHHUCTHYECKHMH,
COL[MOKYJbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJl€aJlaMH  POCCHIICKOTro
Ipa)<IaHCKOTO 0O0IlecTBa, MPUHATHIMH B OOIIECTBE HOPMaMHU M IIpaBUJIaMH TIOBEJEHHUS,
CIOCOOCTBYIOIIMMHU IIpOIleccaM CaMOIIO3HAaHUS, CaMOPa3BUTHS U HPABCTBEHHOT'O CTaHOBJICHUS
JUIHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MpeAMeTa « XUMHs» OTpakatoT c(hOPMHUPOBAHHOCTH
OIbITa TI03HABATEIHHOW U TPAKTUYECKOW MEATETbHOCTH OOYYaloIMXCs MO0 pealu3aluu
IPUHATBHIX B O0IECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) epasicoanckoco éocnumanus: OCO3HAHHS OOYYAIONMMMHUCS CBOMX KOHCTHTYIIMOHHBIX
IIpaB U 00S3aHHOCTEH, YBa)KEHUS K 3aKOHY M IPAaBONOPSAIKY; MPEICTABIECHUS O COLUAJIBHBIX
HOpMax M IpaBWJIaX MEKJIUYHOCTHBIX OTHOLIEHHM B KOJUIEKTMBE, TOTOBHOCTH K COBMECTHOMH
TBOPYECKOW JEATEIbHOCTH MPU CO3AAHMM Y4EOHBIX IIPOEKTOB, pEIIEHUH Y4YEOHBIX U
[I03HaBATEJIbHBIX 3aJ1a4, BBIIOJHEHUU XUMUYECKUX 3KCIIEPUMEHTOB; CIIOCOOHOCTHU MOHUMATh U
MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBhl IPYruX IpU aHaJIM3€ pa3JIMYHbIX BUJOB
y4eOHOH eI TeIbHOCTH;

2) nampuomu4ecko2co OCRUMAHUS: TCHHOCTHOIO OTHOIICHHS K HCTOPHUYECKOMY U
HAay4YHOMY HACJEIHUI0O OTEYECTBEHHOW XHMMHUU; YBa)KEHHMsS K Ipolieccy TBOpYECTBa B 00jacTu
TEOPUH U NMPAKTHUYECKOro MPUMEHEHHs] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHUS HAYKH €CTb
pe3ysibTaT  JJIMTENbHBIX  HAOMIOJEHUH, KPOMOTIMBBIX  OKCHEPUMEHTAJIbHBIX  ITOMCKOB,
MIOCTOSTHHOT'O TPy/a YUEHBIX U MPAKTUKOB; MHTEpEca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHHUH
U TOCHeNyHolleM aHaimu3e UWHQPOpMaluh O TMEpeloBbIX JIOCTHXKEHHSX COBPEMEHHOMN
OTE€UECTBEHHON XMMMUH;

3) 0yx08HO-HpABCMEEHHO20 — 8OCNUMAHUS. HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO
MOBEICHUS; CIHOCOOHOCTH OIIGHMBATh CHUTYallMH, CBSI3aHHBIC C XMMUYECKUMH SIBICHUSMHU, H
IIPUHUMATh OCO3HAHHBIE pEILIEHUS, OPUEHTHUPYSACh HAa MOpaJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH; TOTOBHOCTU OLIEHWBATh CBOE MOBEACHME U MOCTYNKH CBOMX TOBApUILUEH C MO3MLMM
HPAaBCTBEHHBIX U IIPABOBbIX HOPM U OCO3HAHUE MOCIEACTBUI 3TUX TOCTYIIKOB;

4) popmuposanue  Kyribmypsl 300p06bsi:  TIOHUMaHUS LEHHOCTEH 3/J0pOBOr0 |
Oe3omacHoro obpasa XKHU3HH, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOILEHUS K COOCTBEHHOMY
(¢u3NYEeCKOMY M IICUXHYECKOMY 3/10pOBbIO; COOJIOACHMS IpaBuUl O€30IacHOro oOpalleHHs ¢
BELIECTBAMHU B OBITY, IOBCEIHEBHOM )XKM3HU U B TPYJIOBOW J1€ATEIbHOCTH; NOHUMAaHUS LIEHHOCTU
MPaBW HUHAUBUAYAJIbHOTO M KOJUIEKTUBHOINO O€30MAaCHOrO IMOBEIEHHUS B CHUTYyallUsdX,
yrpoXaroMX 370pOBbI0 U JKU3HH JIIOJEH; OCO3HAHUS IOCIEACTBUM W HENpUSATUS BPEIHBIX
MPUBBIYEK (YITOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHS);

5) mpyoosoco  6ocnumanus: ~ KOMMYHUKATHBHONW  KOMIIETEHTHOCTH B  y4eOHO-
HCCJIEIOBATENLCKOW JIeSITEIbHOCTH, OOIECTBEHHO IOJIE€3HOM, TBOPUECKOM M APYyrux BHIAX
NesITeNIbHOCTH; YCTAHOBKHM Ha aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYECKHUX 3a7a9 COIHAIILHOM
HaNpaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJbI); WHTepeca K NMPaKTHYECKOMY HM3y4YEeHHUIO
npodeccuil pa3IMYHOro poja, B TOM YHCIE Ha OCHOBE NPHUMEHEHHs MPEIMETHBIX 3HaHWH IO
XMUMHH; YBAKEHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYJIOBOW NEATEIbHOCTH; FTOTOBHOCTU
K OCO3HAHHOMY BBIOOpY MHIMBHUIYaJIbHON TpaeKTOpHH 0Opa3oBaHus, Oynymied mpodeccuu u



peanu3alMd  COOCTBEHHBIX JKM3HEHHBIX IUIAaHOB C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) okonocuueckoeo 6ocnumanus: IKOIOTHYECKH  IIEJIECOO00PAa3HOr0  OTHOLICHUS K
pUpoJie, KaK HCTOYHUKY CYLIECTBOBAHMS JKU3HM Ha 3emiie; IOHUMaHUS TIJI00aJIbHOrO
XapakTepa SKOJIOIMYECKUX IMpoOJieM, BIMSHHUS SKOHOMHYECKMX IIPOLECCOB Ha COCTOSHUE
MPUPOJTHOW U COLMAIBbHOM CpeAbl; OCO3HAHUS HEOOXOAMMOCTH HCIOJIB30BAHUS TOCTUKEHHM
XMUMHHU JJIs pelIeHHs BOMPOCOB PALMOHAIBHOTO MPUPOAONOIb30BAHUS; aKTUBHOTO HEMPUATUS
JNEHCTBUN, NPHUHOCAIIMX BpEA OKpYXKaloled NPUPOAHOM Cpene, yMEHHs IPOrHO3MPOBAThH
HEONMaronpusTHbIE  SKOJOTMYECKHE  IOCIEACTBUS  MpPEANpPUHUMAeMbIX  JACHCTBHA U
NpeNoTBpallaTh MX; HAJIM4YMUS Pa3BUTOTO SKOJOTHYECKOIO MBIIUICHUS, 3KOJOTHYECKOU
KYJIBTYPBI, ONBITA JAESTEIBHOCTH IKOJIOTMYECKON HANPaBIEHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B NO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHOM MpPaKTUKE, CIIOCOOHOCTH M YMEHUs
aKTMBHO NPOTUBOCTOSATh HJI€0JIOTUU XeMopoOuH;

7) yennocmu HAYy4HO20 NO3HAHUSL: c(OpMHUPOBAHHOE MHUPOBO33PEHNUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS HAayKd M OOIECTBEHHOH IPaKTHUKHU;
MIOHUMAaHUs CHEUM(PUKUM XUMUM KaK HayKd, OcOo3HaHus €€ poau B (opMHpOBaHUU
paloOHaIbHOI0 HAYYHOI'O MBILIUIEHUS, CO3JJaHUH LEJIOCTHOIO MPEACTAaBIECHUS 00 OKpYXaloLleM
MHUpE KaK O €IMHCTBE MPUPOJBl U UEJOBEKAa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHnn mpodIeM COXpaHEeHUsI TPUPOIHOTO PaBHOBECHS; YOSKIEHHOCTH B 0CO00I 3HAUNMOCTH
XUMUU JUIsI COBPEMEHHOM IUBUIM3ALMU: B €€ TYMAaHUCTHYECKON HAIpPaBJICHHOCTU M Ba)KHOU
poJIM B CO3AaHMM HOBOW 0a3bl MaTepHabHON KYyJIbTYphl, PELICHUM IJIOOAIBHBIX MpoOJeM
YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA - CBIPbEBOM, JHEPreTUYECKOM, TUIIEBON U YKOJIOTHYECKOU
0e301acHOCTH, B PAa3BUTHUM MEIUIUHBI, OOECIEYEHUM YCIOBUIl YCHEIHOro Tpyaa u
9KOJIOTUYECKH KOMGOPTHOW JKM3HM KaXJOro 4YJieHa OOIlecTBa; €CTEeCTBEHHO-HAYyYHOMH
IPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJOB ITO3HAHMS, HCHOJb3yEMBIX B €CTECTBEHHBIX
HayKaX, ClIOCOOHOCTH MCIOJIb30BaTh MOJyyaeMble 3HAHUS IS aHaN3a U OObSCHEHUS SBJICHUM
OKPY’KaIOIIEro MHpa U MPOUCXOIALIMX B HEM M3MEHEHHH, yMEHHUs JenaTb OOOCHOBAaHHBIE
3aKJIIOUEHUS] HAa OCHOBE HAyyHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C LEJIbI0 IOIy4EeHHUS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JJIs
peuieHuss NpoOJieM B pealbHbIX JKM3HEHHBIX CUTYyallMsIX; HMHTEpeca K TO3HAaHHI0 U
HCCJIEZIOBATENbCKOM 1€ATEIbHOCTH; TOTOBHOCTU U CIIOCOOHOCTH K HENPEPhIBHOMY 00pa30BaHUIO
1 caMo00pa30BaHUIO, K aKTHUBHOMY IOJIyYEHHIO HOBBIX 3HAHUM 1O XMMHUHM B COOTBETCTBUU C
KU3HEHHBIMU IOTPEOHOCTAMHU; MHTEpeca K OCOOEHHOCTSAM Tpyda B pa3iIWyHbIX chepax
PO eCCHOHAILHOMN JAESITEIBHOCTH.

METAIIPEAMETHBIE PE3VJIbT ATbI

MeTtanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJAJECHUE YHUBEPCAJbHBIMU YUEOHBIMU
[103HaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETr'YISTUBHBIMU €W CTBUSIMHU.

Yuueepcanvnvie yueonwvie oeiicmeusn

baszosvie nocuueckue oeticmeusi:

J CaMOCTOSITENTFHO (POPMYIHPOBATH M aKTyaIH3UPOBATH MIPOOJIEMY, BCECTOPOHHE €&
paccMaTpHBaTh;
. ONpenensaTh IIeNd JeATENbHOCTH, 3a/laBas TapaMeTpbl W KPUTEPHH UX

AOCTUKEHUSA, COOTHOCUTDL PE3YJIbTATHI ACATCIbHOCTU C ITOCTABJICHHBIMU LEISIMU
L4 HCIOJIb30BaTh MpPU OCBOCHUH 3HAHUHN HpI/IéMBI JJOrM4YE€CKOI'0 MBbBIIIJICHUA -
BBIACIEITE XAPAKTCPHBIC ITPU3HAKU MOHATUHN U YCTaHAaBJIMBATh UX B3aMMOCBA3b, UCIIOJIb30BATh



COOTBCTCTBYIOIIMC ITOHATHA TJIA 00BsICHEHUS OTACJIBbHBIX (baKTOB n HBHCHI/Iﬁ;

L] BBI6I/IpaTI> OCHOBAHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(I)I/IKaIII/II/I BCIICCTB U XUMHUUYCCKUX
peakiui;

L] yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'IGI[CTBeHHBIC CBA3U MC)KI[y I/I3yqaeMI>IMI/I SABJICHUSIMMU,

J CTPOUTD JIOTMYECKUE PACCYX ICHUs (MHAYKTUBHBIC, 1E€AYKTUBHBIE, TI0 AaHAJIOTHUH),

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B pacCMaTPUBAEMBIX SBICHUSX, (HOPMYIUPOBATH
BBIBOZIbI M 3aKJIIOUECHMUS;

. MPUMEHATh B MpOILECCe IMO3HAHUSA, HCHOJNb3yeMble B XHUMHH CHMBOJMYECKHE
(3HaKOBBIE) MOAENH, MPeoOpa3oBBIBATH MOJIEIbHBIE MPEACTABICHUS - XUMHYECKUI 3HAK
(cuMBOJ) 37eMeHTa, XuMudeckas GpopMmyna, ypaBHEHHE XUMUYECKOM peakIUH - MPH PeIIeHUuU
y4eOHBIX TIO3HABATEIBHBIX M TMPAKTUYECKUX 3a7ad, NPUMEHITh Ha3BaHHBIC MOICIbHBIC
MIPENICTABJICHHS IS BBISBIICHUS XapaKTEPHBIX MPHU3HAKOB M3YYaeMbIX BEIIECTB M XUMHUYECKUX
peakuuii.

basosvie uccneoosamenvckue oeicmeusi:

. BJIAJIETh OCHOBAaMU METOJOB HAyYHOIO IO3HAHUS BEUIECTB U XUMHUYECKUX
peaknuii; ¢opMyIupoBaTh LEIM U 3aJayd MCCIENO0BAaHUSA, HMCIOJIb30BaTh IMOCTABJIECHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ut (pOPMUPOBAHUS THIIOTE3BI 11O MPOBEPKE MPABMIBHOCTH BBHICKAa3bIBAEMBIX CYK/ICHUI;

J BJIaJIETh  HaBBIKAMU  CAMOCTOSITEJIbHOIO  IUIAHUPOBAHMSI UM INPOBEACHUS
YUYEHHYECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HaOJII0JaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI
OTHOCHTEJIBHO JIOCTOBEPHOCTH PE3yIbTaTOB UCCIEIOBAHUS, COCTABIATH 0OOCHOBAaHHBINA OTYET O
MpojieTaHHON padorte;

. MpUOOpEeTaTh  OMBIT  YYEHMYECKOW  MCCIENOBAaTEIbCKOM U MPOEKTHOU
JeSITeNIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB
pELIeHHs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO/OB MO3HAHUSI.

Paboma ¢ ungpopmayueu:

. OPHEHTHUPOBATHCS B PA3TMYHBIX UCTOYHHKAX HHPOpPMAIHH (HAYIHO-TIOMYJIIsIpHAS
JUTepaTypa XHMMHUYECKOTO COJEp)KaHHus, CIpaBOYHble Mocolus, pecypcsl HMHTepHera),
aHANMM3UPOBAaTh HMHGPOPMAIMIO pPAa3IMYHBIX BHJIOB U (QOpPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JT0CTOBEPHOCTh U HENIPOTUBOPEUNUBOCTH;

. bopMynHpOBaTh 3aMpoChl W MPUMEHATH pa3IUYHbIE METOAbl MPH TOUCKE H
or6ope nHdopmauu, HeoOXOAUMOM IS BRIMOTHEHUsI YU€OHBIX 3a/1a4 ONPEIeIEHHOrO TUIIA;

J NpUOOpETaTh  ONBIT  KCIOJB30BAHHS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOMCKOBBIX CUCTEM;

. CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAaJbHYIO (hOpMy MpeAcTaBieHUs UHGPOpMaLUU
(cxembl, rpauKH, THarpaMMbl, TAOIHMIIbI, PUCYHKH U IPYTHE);

. UCIONb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEICTBA MpHU paboOTe C XUMHUYECKOM
uHpopMaIueil: MNPUMEHITh MEXIpeaMeTHble ((PU3UYecKue W MaTeMaTHYeCKue) 3HaKu W
CHUMBOJIBI, ()OPMYJIbI, a00pEBHATYPbI, HOMEHKIJIATYPY;

J UCTONB30BaTh M MPeoOpa3oBBIBATH  3HAKOBO-CUMBOJMYECKHE  CpE/ICTBA
HarJSITHOCTH.

Yuueepcanvnvie kommynuxamuenvie oeiicmeus:

o 3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMoOil TeMbl B XOfe auanora W/Wiu
JUCKYCCUHU, BBICKa3bIBaTh UACHU, (OPMYJIUPOBATH CBOM IMPEIJIOKEHHS OTHOCHTEIHHO



BBIIIOJIHEHUS NIPEIJIOKEHHOM 3a/1a4y;

J BBICTyNaTh C IMpe3E€HTalMel pe3yJbTaTOB I[O3HABATEIbHON JEsATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIOJTHEHUH
XMUMHUYECKOT0 HKCHEPHUMEHTa, MPAKTUUECKOW pabOThl MO HMCCIIEIOBAHUIO CBOMCTB M3Yy4aeMbIX
BEIIECTB, pealM3allud y4yeOHOro IMpoeKkTa U (GOpPMYJIMPOBaTH BBIBOJABI IO pE3yJbTaTaM
MPOBEIAEHHBIX HCCIIEOBAHUM MyTEM COIJIAaCOBaHUS IMO3UIUN B XoJ€ 0OCYXIeHus M oOMeHa
MHEHUSIMH.

Yuueepcanwvnuie pecynamuensvie deiicmeusn:

J CaMOCTOSAITENIbHO ~ TUJIAHUPOBATh UM OCYIIECTBJISITH CBOIO  ITO3HABATENIbHYIO
NesITeNIbHOCTh, ONpenelsisi e€ IeNu W 3aJadd, KOHTPOIMPOBAThH M 1O Mepe HEeOOXOAMMOCTH
KOPPEKTUPOBATh MpEAJaraeMblii ajdrOpuTM JIEUCTBUH TpU BHINOJIHEHUH YYEOHBIX W
HCCJIEZIOBATENbCKUX 3a]a4, BIOMpPaTh Hanbosee 3Q(HEeKTUBHBIN C0CO0 MX pEUICHHs C y4ETOM
MOJIYYeHHs] HOBBIX 3HAHUM O BEUIECTBAX M XUMHUUECKHX PEAKLUIX;

J OCYUIECTBIISITh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH Ha OCHOBE CaMOaHajlu3a U
CaMOOLIEHKH.

[NPEAMETHBIE PE3YJIBTATbI

K xoumy obOyuenuss B 10 Kjacce mpenMeTHble pe3ynbTaThl OCBOGHHS Kypca
«OpraHuyeckas XUMHUs» OTPaXkaroT:

1) cOpMHUPOBAHHOCTh MPEACTABICHUI O XMMHYECKOI COCTABISIONICH €CTECTBEHHO -
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B TMO3HAHUU SBIEHUI NPHUPOABI, B (HOPMUPOBAHHH
MBIIUICHUST M KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAJIHHONH TpaMOTHOCTH, HEOOXOIUMOM s
pelleHus] MPaKTUYECKUX 3a/lad M DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0pOBBIO M IPUPOJHON CpeELIE;

2) BIIAJICHHE CHCTEMOM XUMHUYECKUX 3HAaHUH, KOTOpast BKJIIOYAET:
OCHOBOITOJIAralolIe MOHATUS (XMMHUYECKUH S3JIEMEHT, aTOM, 3JIEKTpOHHas 00o0JIouKa aToma,
MOJIEKYJIa, BaJIGHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUUECKasl CBSI3b, CTPYKTypHas (popmyia
(pa3BépHyTas U COKpaIl€HHas1), MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00BEM, YTIIEPOTHBIN CKEJIET,
(GyHKIIMOHANBHAS TPYINA, pagdKall, U30MEPHs, U30MEpbl, TOMOJOTHYCCKUNU P, TOMOJIOTH,
YTIAEBOJOPO/IbI, KUCIOPO U a30TCo/AepKallie COCAUHEHUs, MOHOMEp, MOJMMEpP, CTPYKTYypHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COSTUHEHUS); TEOPHH U 3aKOHBI (TEOPHUs CTPOCHHS OPraHUYECKUX
BeuiectB  A.M. DbymiepoBa, 3aKkOH COXpaHEHHUs MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IOHUMAaHUS
IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (PaKTOJOTHUECKHE CBEACHHS O CBOMCTBAX,
coCTaBe, MOJYYeHUH U 6€30MacHOM HCIIOIb30BaHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
U IIPAaKTUYECKOU IESTEbHOCTH YEJIOBEKA;

3) COPMUPOBAHHOCT, yMEHUH BBIABIATh XapaKTepHblE MpPU3HAKU TOHATHUH,
YCTaHaBIMBATh MX B3aUMOCBS3b, HCIOIB30BATH COOTBETCTBYIOUIME MOHSATUS IPU OINKUCAHUHI
COCTaBa, CTPOEHUS U MPEBPALIEHU OPraHUYECKUX COCTUHEHUI;

4) cOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY ISt
COCTaBJICHUSI MOJIEKYJSIDHBIX UM  CTPYKTYpPHBIX (pa3BEpHYTOM, COKpamEéHHOW) (opmyn
OpPraHMYECKUX BEIIECTB M yPaBHEHUN XUMUYECKUX PEAKIIUN, U3TOTABIMBATh MO MOJIEKYJII
OPraHUYECKUX BEIIECTB IS UIUTFOCTPAIIMU UX XUMUYECKOTO M ITPOCTPAHCTBEHHOTO CTPOCHUS,

5) cOpPMHUPOBAHHOCTh YMEHUW YCTAHABJIMBATh MPUHAIJICKHOCTh H3y4ECHHBIX
OpPraHWYeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K ONpENeNEHHOMY Kiaccy/Tpymie
COEIMHEHUU (yrneBomoponsl, KHCJIOPOJ u azoTcoepKalue COeTMHEeHMS,



BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS), 1aBaTh UM Ha3BaHUs IO CUCTEMATUYECKOW HOMEHKJIAType
(IUPAC), a Ttakke NpUBOJIUTH TPUBHAJIbHBIE Ha3BaHUS OTIEIbHBIX OPraHMYECKUX BEIIECTB
(3TuNeH, MpONWJIEeH, aleTWIeH, JSTHJIEHIJHMKOJb, TIJUIepuH, ¢eHon, Qopmanpaerus,
alerajgbAerujl, MypaBbUHasi KUCJOTa, YKCYCHas KHCIIOTa, OJEMHOBAas KHUCIOTa, CTeapUHOBAs
KHCIIOTa, TJII0K03a, PpyKTO3a, Kpaxmal, eJUT0J103a, TIUIUH);

6) COPMHUPOBAHHOCTL  YMEHHSI  ONpeNensiTh BUABI XUMHMUYECKOH CBS3M B
OpPraHWYeCKUX COEIMHEHUSAX (OIMHAPHBIE U KPAaTHBIE);

7) COPMHUPOBAHHOCTE YMEHHSI TMPUMEHSATh IOJNIOKEHUS TEOPHUH  CTPOCHHUS
oprannveckux Bemiects A.M. ByTiepoBa 11t 00bsCHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
coCTaBa M CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEILIECTB;

8) cOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHE, PU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUMUYHBIX MPEACTAaBUTENCH PAa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIEeCTB
(MeTaH, 3TaH, STWJICH, NPOIMJIEH, aleTuiieH, OyramueH-1,3, MmeTwiOyTtaauen-1,3, OeH3oI,
METaHOJ, ATaHOJ, 3TUJIEHIJIUKOJb, TIMIEpUH, (HEHON, aleTalbJeru]l, MypaBbiuHas U yKCyCHast
KHMCJIOThI, TJIOKO3a, Kpaxmaj, Le/Iroi03a, aMHUHOYKCyCHas KHCJIOTa), WIICTPUPOBATh
IFEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHMSIMM COOTBETCTBYIOLIMX XMMHUYECKUX PEAKIHH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYJI;

9) COPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKH YTJIEBOIOPOIHOIO
CbIpbsl (HE(Th, IPUPOHBIN ra3, yroib), CIOCOObl UX NMepepadOTKHU U MPAKTUYECKOE NPUMEHEHNE
MIPOAYKTOB IEepepabOTKu;

10)  chopMHPOBAHHOCTH yYMEHHH MPOBOAWUTH BBIYMCICHHS [0 XHMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMUYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTAa peakUuu IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOI'O M3 HCXOJHBIX BELIECTB HJIM MHPOAYKTOB
peaxium);

11)  chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CHCTEMOH 3HAHHMH 00 OCHOBHBIX METOJaX
HAy4YHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MPU U3YYEHUU BEUIECTB U XUMHUYECKUX SBJICHUN
(HabmofieHne, W3MEpeHHe, OKCIEePHUMEHT, MOJEIMPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIC
XMMMYECKUE 3HAHUS I IPUHATHA PEIIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

12)  chopMuUpPOBaHHOCTH YMCHHH COOJIONATh MpPaBUJIA TOJB30BAHHS XUMHUYECKOU
ocy10i U JIabopaTOpHBIM 00OpYJOBAaHUEM, a TaKXKe IpaBUila OOpAILLEHHUS C BELIECTBAMHU B
COOTBETCTBUM C MHCTPYKLHUSAMHU 110 BBINOJIHEHUIO JJAOOPATOPHBIX XMMHUUECKHX OIBITOB;

13)  chopMUPOBaHHOCTH YMEHUH IUIAHMPOBATH M  BBINOJHATH  XUMHUYECKUN
9KCHEPUMEHT (IIpEBpaLEHHs] OPraHWYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITHIIEHA U
U3Yy4EHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKI[MH OPraHUYECKUX BEILIECTB, J€HATypauus OEIKOB
IIpU HarpeBaHWM, IBETHbIE pEAKLUHUU OEIKOB) B COOTBETCTBHUM C IIPaBWIAMU TEXHUKH
6e30I1acHOCTHU ITPU OOPALLEHUH C BEIIECTBAMHU U JaOOpaTOPHBIM 000PYA0BaHUEM, IPEICTABIIATH
pe3yJibTaThl XMMHUYECKOIO0 JKCIEpUMEHTa B (OpMe 3alHuCU YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpPOBaTH BHIBOABI HA OCHOBE STHX PE3YJIbTaTOB;

14)  chopMHpPOBAaHHOCTH  YMEHHMH  KPUTHUECKA  aHAJIM3UPOBATh  XUMHYECKYIO
MHOPOPMALIMIO, TOJTY4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelcTBa MaccoBOW HH(pOpMaIHH,
WNHutepHeT u npyrux);

15)  cdopmupoBaHHOCTH yMEeHUH co0JII01aTh npaBuia JKOJIOTUYECKU
1eN1eco00Pa3HOro MOBEAEHHUS B OBITY M TPYAOBOW JIEATEIFHOCTH B LIENSAX COXPAHEHUS CBOETO
3I0pOBbS U OKPY>KarOUIEH MPUPOJHON Cpeabl, OCO3HABATH ONACHOCTh BO3JICHCTBUSA HA YKUBBIC
OpraHMU3MBbl OIpPEAEIEHHBIX OPraHMYeCKMX BELIECTB, MNOHMMAasg cMbica mnokazarens IIJAK



(mpenensHO JOMYCTHUMOW KOHIIGHTpAIMH), MOSCHATh Ha MPUMEpax CIOCOObl YMEHBIICHUS U
MPEJOTBPALLCHUS X BPEAHOIO BO3IEHCTBUS HA OPraHU3M YeJIOBEKa;

16) g oOydaromMXCs C OrpAaHUYECHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHUE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BELIECTB U XUMHUYECKHX
SIBIICHUI;

17)  nans ciensix W CIabOBHIANIMX OOYYAIOMIMXCS: YMEHHE UCIOJb30BaTh PelbeHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns st 3anucu xumudeckux Gopmyi.

K xonmy oOyuenust B 11 kjacce nmpeaMeTHbIE pe3yIbTaThl OCBOEHUSI Kypca «O0mas u
HEOpraHWYeCKasi XUMUsD» OTPAXkKAIOT:

1) cOpMHUPOBAHHOCTh MPEICTABICHUI O XMMHUYECKOI COCTaBISIONIEH eCTeCTBEHHO -
Hay4YHOW KapTHHBI MHUpA, POJM XUMUU B TIO3HAHWUU SIBJICHWUW T PpUPONBI, B (GopMUpOBaHUU
MBIIJICHUS. M KYJIbTYPBl JIUYHOCTH, €€ (PYHKIMOHAJIbHONH TpaMOTHOCTH, HEOOXOIUMOM s
pelieHus] MPaKTUYECKUX 3aJad M HKOJIOTMYeCKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0pPOBBIO Y IIPUPOJHOU CPEAE;

2) BJIaJIEHUE CHCTEMOM XUMUYECKUX 3HAHUH, KOTOpas BKJTIOYAET:
OCHOBOIIOJIAralOIIMe MOHATHS (XMMUYECKUN 3JIEMEHT, aToM, M30TOH, S-, p-, Cl- amekTpoHHbIE
opOuTanu  aroMoB, HOH, MOJEKyJa, MOJIb, MOJSPHbIE  00BEM,  BAJIEHTHOCTb,
JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIIEHUS, XUMHYECKas CBSA3b (KOBAJEHTHAs, WOHHAs,
METAJJIMYECKasl, BOAOPOJHAsA), KPUCTANIMYECKas pelETKa, TUMbBl XUMHUYECKUX pEaKIuil,
pacTBOp, DJIEKTPOJMTHI, HEDIEKTPOJMTHI, 3JEKTPOJUTHYECKAs OUCCOLMALNSA, OKHCIUTEb,
BOCCTaHOBUTEIIb, CKOPOCTh XUMUYECKON PEaKIIMU, XUMUYECKOE PABHOBECHE);

3) TEOPUU U 3aKOHBI (TEOPHs JIEKTPOJUTHUUYECKON TUCCOLMAINM, MEePHOANYECKHM
3akoH J[.M1. MengaeneeBa, 3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHHS U
MIPEBPALLCHNS] SHEPIrUu MPU XUMHUYECKHUX DPEaKLHUsAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH S3bIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAllMe B OCHOBE IMOHHMAaHHA MPUUYUHHOCTH U
CHUCTEMHOCTH XHWMHUYECKUX SIBJICHHUH, (PaKTOIOrMUecKue CBEIEHUS O CBOWCTBAaX, COCTaBe,
MOJTYYEeHUN M O€30MacHOM HCIOJIb30BAaHUHM BAKHEWIIMX HEOPraHMYECKHX BELIECTB B OBITY U
IIPAKTUUYECKOM NeATENbHOCTH YEIOBEKA,

4) c(OPMHUPOBAHHOCTh YMEHUM BBIABIATH XapaKTepHbIE TMPU3HAKU TMOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCHOJIB30BATh COOTBETCTBYIOIIME MOHSTHS IMPU OMHUCAHUHU
HEOPraHWYECKUX BEIIECTB U UX MPEBPALICHUN;

5) c(OpMHUPOBAHHOCTh YMEHHI HCIOJIB30BATh  XUMHUYECKYI0  CHUMBOJIUKY  JJIs
COCTaBJECHMUsI (OpMyJ BEIIECTB U YPaBHEHUH XMMMUYECKUX PpEAKLUH, CUCTEMATUYECKYIO
HoMmeHkyaTypy (IIIPAC) u TpuBHanbHblE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BEIIECTB
(yrapHslii ra3, yrjiekuciblii ra3, aMMHuaK, raiéHasi U3BecTb, HeraléHas U3BeCTb, IUThEBAs COAA,
IIUPUT U JPYTHE);

6) cOpPMUPOBAHHOCTh YMEHUN OIpeNesiTh BAJIEHTHOCTb M CTEHNEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIUHEHHUSX pa3IMYHOTO COCTaBa, BHJ XHUMHUYECKOH CBS3H
(KoBajeHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOJHAsI) B COCAUHEHUSAX, TUI KPUCTANINYECKOU
PEIETKM KOHKPETHOI'O BEUIECTBA (ATOMHAs1, MOJIEKYJIsIpHasl, HOHHAsl, METa/NInYecKas), XapakTep
Cpebl B BOJHBIX pacTBOpax HEOPraHMYECKUX COECIUHEHUM;

7) cOpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAAICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO MX COCTaBY K OINpPENeNEHHOMY KJIACCy/TpYIe COeAUHEHUN (IIPOCThIe BEIIeCTBA -
METaJIJIbl 1 HEMETAaJUTbI, OKCUBI, OCHOBaHUS, KUCJIOTHI, aM(pOTEpHBIE TUAPOKCH JIbI, COJIHN);

8) cOpMHUPOBAHHOCTL YMEHHMI pacKpblBaTh CMbICH Nepuogudeckoro 3akona J[.U.
MenneneeBa M JEMOHCTPUPOBATh €r0  CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO H



HPOrHOCTHYECKYIO (PYHKIIMH;

9) COPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3IIEKTPOHHOE CTPOEHHE ATOMOB
XMMHUYECKUX 3JeMEHTOB 1-4 nepuonos Ilepuonnueckoit cuctemMsl XuMu4ecKkux snementos /.M.
MennesneeBa, HUCHONB3ysS MOHITUS «S-, p-, O-3J€KTPOHHBIE OPOMTANN», «IHEPreTUUYCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
COEIMHEHUM Mo mepuogaM u rpynnam Ilepuonnueckoi cucTeMbl XMMUYECKUX 3y1eMeHToB [1.1.
MeHnneneeBa;

10)  chopMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYCCKUE
CBOMCTBA HEOPraHWYECKUX BEIECTB pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHHE
TEeHETUYECKOW CBSI3M MEXAY HEOPraHWYeCKUMH BEIIECTBAMU C TOMOIIbIO ypaBHEHUM
COOTBETCTBYIOIMX XUMHUECKUX PEaKLIN;

11)  chopMHUPOBAHHOCTH YMEHHS KJIACCHDUIIMPOBATh XHUMUYCCKAE PEAKIUU 0
pa3IUYHBIM IIPU3HAKAM (ancny u COCTaBy  pearupyrolux BEUIECTB,  TEILIOBOMY
3¢ dexTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHUS JIIEMEHTOB, OOpaTUMOCTH PEaKLUH,
YUYacCTHIO KaTalu3aTopa);

12)  chopMUPOBAHHOCTh YMEHHI COCTABJIATh YPaBHEHUS PEaKLUil pa3IMYHbIX TUIIOB,
MIOJIHBIE M COKpAIEHHbIE YpPaBHEHMsI peakUuil HMOHHOTO OOMeEHa, YYWUTbIBas YCJIOBUA, IpU
KOTOPBIX 3TU PEAKIMU UIYT A0 KOHIA;

13)  chopMUpOBaHHOCTH  yMEHHMW  MPOBOJMTH  PEAKIMH,  HOATBEPIKIAIOIIUC
KayeCTBEHHbII COCTaB Pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM
HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEIIECTB;

14)  chopMHUPOBAaHHOCTH  YMEHHIl  pacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIMH MOCPEICTBOM COCTaBICHUS IEKTPOHHOI 0 OalaHca 3TUX peakLuii;

15)  chopMHPOBAHHOCTH YMEHHI OOBSCHATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOM
peakiuu OT pas3IMyYHbIX (AKTOPOB; XapakTep CMELICHHS XMMHYECKOTO paBHOBECHS B
3aBUCUMOCTH OT BHeIHero Bo3zaeiictsus (mpunuun Jle llarense);

16)  chopMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XUMUYECKUE MPOILIECCHI, JeKAIINE
B OCHOBE ITPOMBIIIUIEHHOT'O TIOJTY4YEeHHUsI CEPHON KUCIOTHI, aMMHUaKa, a Takxke chOpMUPOBAHHOCTD
MIpeACTaBICHUH 00 OOIMX HAay4YHBIX NMPUHIUIAX U IKOJOTMUECKUX MpoOJieMax XHMHUYECKOIO
IIPOU3BO/ICTBA;

17)  chopMUPOBaHHOCTH YMEHHWI MPOBOJUTH BBIYHMCICHHS C HCIOJIb30BAHUEM
MOHATUS «MaccoBasl JOJs BEIIECTBA B pPacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B IpU
XMMHMUYECKUX PEaKLMAX, Macchl BEIIECTBA WIM 00bEMA Tra3oB I10 HM3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce MM O00BEMY OIHOIO U3 YYaCTBYIOIIMX B PpEAKLUUU BELIECTB, TEIJIOBOIO
spdekTa peaklu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl BEIECTB, MPEBpAIlEHUS U
COXPaHEHUS YHEPIUH;

18)  chopmupoBaHHOCTH yMEHHH COOJIONATh MpPaBUIAa TOJIB30BAHUS XHUMHUYECKON
ocy10i U J1abopaTOpHBIM 00OpPYJOBaHUEM, a TaKXKe IpaBUiia OOpAlLLEHUS C BELIECTBAMHU B
COOTBETCTBHU C MHCTPYKIUSAMHU IO BBIIOJIHEHUIO JA0OPAaTOPHBIX XUMUYECKHX OIBITOB;

19)  cdopMupoBaHHOCTH YMEHUH IUIAHMPOBaTh M  BBIIOJHATH ~ XUMHUYECKUN
9KCIEPUMEHT (pa3JiokKeHHe MEePOKCHIa BOJOPOia B NMPUCYTCTBUU KaTalnu3aTopa, ONpeleleHUe
CpeAbl PacTBOPOB BEUIECTB C IOMOILBIO YHUBEPCAJIBHOTO HWHIMKATOpa, BIMSHUE PA3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH pEaKIUH, pPeakiuy HOHHOrO OOMEHA, KayeCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha KaTHOH AaMMOHMS, pElLIeHue
SKCHEPUMEHTAIbHBIX 3aJauy mno TemMaM «Meramiby U «Hemeramib») B COOTBETCTBUH C
IIpaBWJIaMU TEXHUKH O€30MacHOCTH IMpH OOpallleHMH C BELIECTBAMM M JIA0OPaTOPHBIM



000pyZOBaHUEM, NPEACTaBIATh PE3YNbTaThl XUMHUYECKOIO HKCIEpUMEHTa B (opMe 3amucu
ypaBHEHHIl COOTBETCTBYIOILIMX peakuuidi U (OpMyIupoBaTh BBIBOJBI Ha OCHOBE J3TUX
pe3yJbTaToB;

20)  chopMHpPOBAaHHOCTP  YMCHHIl ~ KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
nH(pOpMaIMIO, MOJYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOW KOMMYHHUKAIIMH,
WnuTepHer u 1pyrux);

21)  chopMHPOBAHHOCTH yMEHUH co0JIr01aTh IpaBuiIa JKOJIOTHYECKH
11eJ1IeCO00Pa3HOr0 MOBEAEHUS B OBITY U TPYNOBOM ACSITEILHOCTH B LIENAX COXpaHEHUS CBOETO
3JI0pOBBSI U OKpPY’)KaloIled MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHu3MBbl OIpeeEHHBIX BEIlecTB, MOHUMas cMbici nmokazaTens [1/IK, moscHaTs Ha mpuMepax
crocoObl YMEHBbIICHUS U TPEJOTBPAIICHHUS X BPEIHOTO BO3IEHCTBUS Ha OPTraHU3M YellOBeKa;

22) i OOy4YaromUXCsl C OrPAaHUYCHHBIMH BO3MOXHOCTSMH 370POBbS: YMCHHUE
IPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METO/axX IIO3HAHUS BEIIECTB M XMUMHYECKHX
SIBIICHUM;

23) I CHenbIX M CIA0O0BHISIIMX OOYYarOIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 11 3anucu XumMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC (34 yaca)

Ne |HanmmeHnoBaHMe pa3ienoB U TEM IPOrPaMMBbI KomnuectBo|DnekTponnbsle  (uudpoBbie)
n/m 4acoB 00pa3oBaTeIbHbIE PECYPCHI
Bcero
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKON XMMHUHU
1.1[lIpenmer  opranuueckoil  xumuu. Teopus 3 bu6mmotexa [IOK
CTPOCHHUSI OpPraHWUYECKHX COeAMHeHuit A. M. https://www.gosuslugi.ru/edu-
Bytneposa content/lesson/6060
Wtoro no pazaeny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenpHbIE YTIAEBOIOPOABI — aJIKaHbI 2 bu6mmotexa [IOK
https://www.gosuslugi.ru/edu-
content/lesson/2470
2.2 |HenpenenbHbIe YIII€BOJOPOIBI: aJIKEHBI, 6 bubmotexa IIOK
aJIKaIUEeHBbl, AIKIMHEI https://www.gosuslugi.ru/edu-
content/lesson/52136
2.3 |ApoMaTHYeCKHE yrIeBOTOPOIBI 2 bubmuotexa LIOK
https://www.gosuslugi.ru/edu-
content/lesson/2484
2.4 llpupoaHple WUCTOYHUKU YTIEBOAOPOAOB H HX 3 bubmotexa [IOK
nepepadoTKa https://www.gosuslugi.ru/edu-
content/lesson/52139
Wroro no pazneny 13

Pa3nen 3. Kucsiopoacoaepaxaime oprannieckue coeJMHeHUs

3.1 |Cruprel. Geron 3 bubmorexa [{OK
https://www.gosuslugi.ru/edu-
content/lesson/64295

3.2 |Anpperunsl. KapOoHoBbie kuca0THL. ClloKHBIE 7 bu6mmotexa [IOK

aupHI https://www.gosuslugi.ru/edu-
content/lesson/215298

3.3 |VYraeBoasl 3 bu6moreka [JOK
https://www.gosuslugi.ru/edu-
content/lesson/2479

Hroro no pazueny 13

Pa3nen 4. A3oTcoaepkamme OpranuyecKue coeInHeHn st

4.1 |AMuaBI. AMUHOKHUCITOTHI. benkn 3 bu6moreka [JOK
https://www.gosuslugi.ru/edu-
content/lesson/156734

Hroro no pazneny 3

Paznen 5. BbicOkOMOJIEKYJISIPHBIE COEIMHEHNS

5.1 [Inactmaccsl. Kayuyku. Bonokna 2 bu6muotexa LIOK
https://www.gosuslugi.ru/edu-
content/lesson/6095

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB 10 34
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11 KJIACC (34 yaca)

Ne| HaumMmeHoBaHue pa3aeioB U TEM IPOrpaMMBI
n/m

KommuectBo

OnexTpoHHbIE (LUPPOBHIE)

4acoB o0pa3oBaTeIbHbIE PECyPChl
Bceero
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHUH
1.1|Ctpoenue aromoB. [leproguueckuii 3aK0oH 1 3 bu6mmotexa [{OK
[Teproauyeckas cucTeMa XUMHYECKHX https://www.qgosuslugi.ru/edu-
snementoB []. 1. MenaeneeBa content/lesson/66767
1.2|Ctpoenue BemectBa. MHOroodpasue BeniecTB 4 bubmoreka [IOK
https://www.gosuslugi.ru/edu-
content/lesson/6203
1.3|Xumuueckue peakiuu 6 bu6mmotexa [IOK
https://www.gosuslugi.ru/edu-
content/lesson/6205
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi XuMus
2.1 Metamnibl 6 bu6moreka [JOK
https://www.gosuslugi.ru/edu-
content/lesson/6365
2.2Hemeramib 9 bu6moreka [JOK
https://www.gosuslugi.ru/edu-
content/lesson/2465
2.3|CBs13b HEOPraHUYECKUX U OPTaHHYECKUX 2 bubmorexa [IOK
BEIIIECTB https://www.gosuslugi.ru/edu-
content/lesson/66786
Hroro no pazneny 17
Pazgen 3. Xumus u )Ku3Hb
3.1 XuMus v )KU3HDb 4 bu6moreka [JOK
https://www.gosuslugi.ru/edu-
content/lesson/156758
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34
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HEPEYEHDb (KOAU®UKATOP) PACITPEJAEJEHHBIX 11O KJTACCAM
MPOBEPSAEMBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJbLHOM ITPOT'PAMMBI CPEJTHETO OBIIETO
OBPA30OBAHMA U DJIEMEHTOB COAEPKAHMUSA 11O XUMHUNUN

B denepanbHbIX W pervoHaIbHBIX MpOIEAypax OLEHKM KadecTBa 00pa3oBaHUs
UCTIONIB3YeTCS TepedeHb (KOAM(UKATOp) paclpefeNieHHBIX [0 KjaccaM IPOBEPsSEMBIX
TpeOOBaHMII K pe3yNbTaTaM OCBOCHHS OCHOBHOH OOpa30BaTENbHOM MPOrPaMMbI CpPEIHETO
o61iero o0pa3oBaHuUs U 3JIEMEHTOB COJEPXKAHUS 10 XUMHH.

10 KJIACC
IIpoBepsieMblie TpeGOBaHKS K Pe3y1bTaTaM O0CBOEHUS
OCHOBHOI1 00pa30BaTeJbHON NPOTrPAMMBI

Kon nposepsiemoro ITpoBepsiemble IpeAMETHbIE Pe3yIbTaThl OCBOCHUS! OCHOBHOM
pe3yibTarta o0pa3oBaTeabHOM POrpaMMbl CPEAHEro 0011ero 0opa3oBaHusl
1 TeopeTnueckue 0OCHOBbI OPraHUYECKON XUMHUHU
11 ChopMupoBaHHOCTb NPEACTABIEHUN O XUMUY ECKOM COCTaBJISIOLIEH

€CTECTBEHHOHAYYHON KapTUHBI MHUPA, POJIM XUMHUHU B TTO3HAHUH SIBICHUIN
IPUPOJIBL, B (GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI JINYHOCTH, €€
(GYHKIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM IJIsl peleHHUs
MPAKTUYECKUX 33724 U SKOJIOTMUECKH 0OOOCHOBAHHOT'O OTHOIIICHHUS K
CBOEMY 3710POBbIO U PUPOAHON Cpefie

1.2 Branenne cucreMoil XUMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararoue MOHATHUS (MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHCIIEHUS, XUMHYECKasl CBSI3b,
MOJITb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIN CKETeT,
(byHKIIMOHAIbHAS TPYIIIA, PAJUKa, H30MEpHUs, H30MEPHI,
TOMOJIOTUYECKHH psifl, TOMOJIOTH, YTJIEBOIOPOABI, KUCIOPOA - U
a30Tcofiep Kallie COeIMHEHNs, OMOJIOrHYeCKH aKTHBHbIE BEIlleCTBA
(yrieBonibl, KU PbI, 0€IKH ), MOHOMEP, TOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS ); TCOPUH U 3aKOHBI (Teopust
XMUMHYECKOT0 CTPOEHHUS Opranuueckux emects A.M.bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUH, (PAKTOIOTUUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, [10Jy4YEHUHU U 0€3011aCHOM
UCIOJIb30BaHUYU BaXKHEUIINX HEOPIaHUYECKUX U OPraHUYECKUX BEILECTB
B OBITY M IPAKTUYECKOH eI TEIbHOCTH YeJIOBEKa

1.3 CchopMHpoBaHHOCTH YMEHUH BBISIBIISATH XapaKTepHbIE MTPU3HAKU
MOHATHH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCII0Jb30BATh
COOTBETCTBYIOIIIME MTOHATHUS [IPU ONKMCAHUU COCTABA, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COETUHEHUN

14 chopMHUPOBAHHOCTh YMEHUHN M CIIOJIb30BATh XUMUYECKYIO CHMBOJIHMKY JIJIs
COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHOM) (GOPMYIT OPraHMYECKUX BEIIECTB U YPAaBHEHUI
XHUMHYECKUX PEAKIUH, N3rOTABIMBATH MOJICIH MOJICKYJI OPraHHYECKUX
BEIIECTB JIJIS WJUTIOCTPAIIUN UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTpOCHUS

15 CdhopMHupoBaHHOCTh YMEHUH YCTaHABIMBATH IPHHAIIICKHOCTD
M3YYEHHBIX OPraHUYECKUX BEUIECTB MO UX COCTaBY M CTPOCHHIO K
ornpeAenéHHOMY Kiaccy (rpyIie) coequHeHni (yriaeBogopoibl,
KHUCJIOPO M a30TCO/IEPIKale COeAMHEHNUS, BBICOKOMOJIEKYJIISIPHbIE
COCMHEHHUS ), TaBaTh UM HA3BaHUS MO CUCTEMAaTHYECKON HOMEHKIIAType




(IUPAC)

1.5

CchopMHUpOBaHHOCTh YMEHUS ONPENETATh BUABI XUMUYECKOU CBSI3H B
OpPraHUYECKUX COCTMHEHUIX (OMHAPHBIE U KPATHHIE)

1.6

CchopMHUpOBaHHOCTh YMEHUSI TPUMEHSTh: TTOJIOKEHUSI TEOPHH CTPOSHUS
opranndeckux Bemects A.M.byTiepoBa st 00bsiCHEHUS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHUs MaCChl
BEIIECTB

aneBonopoz[H . Ku CJIopoaACOACPKAIIUE U a30TCOACPIKAIINEC
OPraHu4YCCKHUEC COCAMHCHHA. BricokoMm OJICKYJIAPHBIC COCAMHCHUA

2.1

CdhopMupoBaHHOCTh YMEHUH MPUBOINUTH TPUBHAILHBIC HA3BAHUS
OTJETbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, TTPOITUJICH, alleTHIICH,
ATHJICHTJIMKOJIb, TIUIEPUH, PEHOJ, (OopMaIbIer I, alleTaabICT U/,
MypaBbHHAas KUCJIOTA, YKCYCHAsl KHCIIOTa, OJICMHOBAsI KUCJIOTA,
CTeapHUHOBas KUCJIOTA, TJII0K03a, PpyKTO3a, Kpaxmal, [eJUII0J103a,
TJTAITUH)

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTPOCHHUE,
(du3nUecKre 1 XMMUUECKHE CBOMCTBA TUITUYHBIX ITPE/ICTABUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJIEH,
MIPOIUJIEH, alleTHIIeH, OyTaaueH-1,3, metunoyraauen-1,3, 6eH3on,
METaHOJI, TAaHOJI, ITUJICHTJIMKOJIb, TJIMIIEPUH, (DEHOI, alleTaabIeTH]I,
MypaBbHHAasl U YKCyCHasl KHCIOTHI, TJIFOK03a, KpaxmaJl, IeJUTHI03a,
aMUHOYKCYCHAasl KHCJIOTa)

2.3

C¢hopMHPOBAHHOCTH YMEHUS UIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEX]y THITMYHBIMU MPEACTABUTENIAMU PA3INYHBIX KIaCCOB
OpPraHWYEeCKUX BELECTB YPaBHEHUSIMH COOTBETCTBYIOLINX XUMHUECKUX
peaKiMii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (GOopMyJI

24

CchopMupoBaHHOCTh YMEHUS XapaKTEpPU30BaTh UCTOUHUKU
YIIIEBOIOPOIHOTO ChIPhs (He(Th, MPUPOAHBIH ra3, yroib), CliocoObl HX
nepepabdOoTKU M IPAKTUYECKOEe MPUMEHEHHE POAYKTOB IepepadoTKu

XUMHA U )KU3HL. PacyéThl

3.1

CdopMupoBaHHOCTh YMEHH BJIAJIETh CUCTEMOI 3HAHUNH 00 OCHOBHBIX
METOAAaX HAy4YHOr O TO3HAHUS, UCIIOJIb3yEMBIX B XUMHUU IIPH U3y CHUHU
BEIIECTB U XUMHYECKUX SIBJICHUN (HaOt01eHNe, U3MEpEeHHeE,
AKCIIEPUMEHT, MOJICJIMPOBAHNUE), UCIIOJIb30BATh CHCTEMHbIE XUMUUYECKUE
3HAHUS U1 IPUHATHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYyalUAX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdhopMupoBaHHOCTh YMEHUH COOIIONATh MTPaBUIa MOJIb30BAHUS
XUMHUYECKOH MOCy 10 U 1a00paTOpHBIM 000PYA0OBaHHEM, a TAKKE
MpaBuJia OOPAIEHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSAMH 110
BBITIOJTH CHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH MIIAHUPOBATH U BBHIMOJIHATH XUMUYECKUH
AKCIEPUMEHT (TTPEBPAILECHUS OPTAaHMYECKUX BEIECTB MPU HArPEBaHUH,
MOJIYYCHHE ITUJICHA ¥ M3YYEHHUE €TO CBOMCTB, KAYECTBEHHBIE PEAKIIUU
OpPraHMYECKUX BEIIECTB, IEHATYpaIls OCKOB MpU HArPEBaHUU, [IBETHHIC
peakiuu 0EJIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
IIPY 0O PAILICHUH C BEIIECTBAMH M JJAOOPATOPHBIM 000PY10BAHUEM;
MIPEACTABIATH PE3yIbTAThl XUMHUECKOT0 IKCIIEPUMEHTa B (hopMe 3amHCH
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIUii U (HOPMYJIMpPOBaATh BHIBOJIBI HA
OCHOBE 3TUX PE3yJIbTATOB

3.4

CdopmMupoBaHHOCTh YMEHUM MMPOBOIUTH BHIYUCICHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA NCXOIHOTO BEIIECTBA UJIN
MPOJYKTa PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OTHOTO




M3 UCXOOHBIX BCHICCTB UJIM ITPOJAYKTOB peaKI_II/II/I)

3.5

CchopMHpOBaHHOCTh YMEHUHN KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO
nH(OPMAIUIO, TTOTYYaEMYIO U3 pa3HbIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM
uH(popmaiuu, cetb IHTEpHET U Jpyrue)

3.6

CdhopMupoBaHHOCTh YMEHUH COOMIOAATH MTPABHIIA IKOJIOTUIECKH
1eJIECO00PA3HOr0 MOBEICHUS B OBITY U TPYAOBOM 1€ATEIHLHOCTH B IIEIISIX
COXPAaHEHMS CBOETO 3/J0POBbS U OKPY>KAKOIIEH IPUPOIHON CPENbI,
OCO3HaBaTh OMACHOCTh BO3/ICHCTBUS Ha )KMBBIE OPraHU3MBI
OIpeAENEHHBIX OPraHNYECKUX BEIIECTB, IOHUMAasl CMBICI IIOKa3aTels
[NJK (mpenenbHO 10MYyCTUMOM KOHIIEHTPALIMH), TOSICHATH Ha IIpUMepax
crocoObl YMEHBIIEHUS U MPEJOTBPALLICHHS UX BPEIHOTO BO3IEHCTBUS HA
OpPraHu3M 4eJIOBeKa

IIpoBepsiemMble 3JIeMEHTBI COIEPKAHMS

Kong

[IpoBepsieMblii 3JIEMEHT CONEPIKAHUS

TeopeTndeckue OCHOBBI OPraHUYECKON XUMHUH

11

IIpenmeT opraan4eckor XuMuN: €€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHE B ITOJIy4YE€HUU HOBBIX BEIIECTB U MAaTepUasoB. Teopus CTpoeHus
Ooprann4eckux coequHeHnii A.M.byrtiepoBa, €€ OCHOBHbBIE IOJIOKEHUS

1.2

CrpykTypHble pOpMYJIbI OpraHUYECKUX BEIIeCTB. I oMomorus, u3oMepus.
XuMHUYecKas CBSI3b B OPraHMYECKUX COCAUHEHUAX - OAMHAPHBIE U
KpatHble cBsi3u. [IpencraBienue o KaccupUKaluu OpraHNIeCcKuX
BEIIECTB

1.3

HomenknaTypa opraHnueckux COeIMHEHUM (CHucTeMaThyeckas) u
TpUBHAIILHBIC HAa3BaHUS BAXKHEHIIINX MPEACTaBUTEINEH KIacCOB
OPraHMYECKUX BEIIECTB

YrneBonopoasl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOrMYecKui psii. MeTaH u 3TaH -
MPOCTEHINNE TMPEACTABUTENHN alIKaHOB: (PU3MUYECKUE M XUMUIECKHIE
CBOMCTBA (pEaKIUu 3aMEIICHUS U TOPEHUS), HAXOXKIECHUE B TIPUPOJIE,
MOJYYEHUE U TPUMEHEHUE

2.2

AJKEHEBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAna. OTHIIEH U IIPOIHUJIICH
- HpOCTefIIHPIe npeaACTaBUTCIIN AJIKCHOB: (I)I/ISI/I‘ICCKI/IC U XUMHUYCCKHUEC
CBOICTBA (peaKHI/II/I TUAPUPOBAHUS, I'AJIOTCHUPOBAHWA, TUAPATALIUH,
OKHCJICHUA U HOJII/IMepI/ISaLII/II/I), IMOJIYUYCHHUC U IPUMCHCHUC

2.3

Anxanuensl: OytaaueH-1,3 u metunOyraauen-1,3: ctpoenue,
BKHEUIIINE XUMHUYECKUE CBOMCTBA (PeaKIlus MOJIUMEPU3ALIIN).
[Tony4yeHnne CHHTETHYECKOTO KaydyKa U pe3HHBI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUSI, TOMOJIOTUUECKUH P,
AneTuiieH - MpOCTEM NI IPEJCTaBUTEIb aJIKHHOB: COCTaB, CTPOEHUE,
¢u3nyecKkue 1 XUMHUYECKHUE CBOICTBA (peaKuu THIpUPOBAHMS,
rajoreHupoBaHMs, THAPATAIIUN, TOPEHHUS ), TOJTYYECHHUE U IPUMEHCHHIE

2.5

Apenbl. berzoun: coctas, ctpoeHue, (pu3nyeckue U XMMUYECKUe CBOHCTBA
(peakiuu rajJoreHupoOBaHUs U HUTPOBAHMS ), TOJYyYEHUE U IPUMEHEHUE.
Tonyon: cocras, cTpoeHue, PU3NYESCKHE U XUMUYECKUE CBOKCTBA
(peakiuu raJoreHUpPOBaHUS U HUTPOBAHM ), TOJTyYCHHUE U TPHUMEHECHUE.
TokcHu4HOCTH apeHOB. ['eHeTn4ecKas CBSI3b MEXAY YIJIeBOAOPOJAMH,
MPUHAISKAIIUMHA K Pa3JIMYHBIM KJ1accam

2.6

[IpupoaHble NCTOUHUKHN YTIIEBOAOPOAOB. [IpupoaHBbIii ra3 u MonyTHbIE
HedTsaHbIe Ta3bl. HedTh 1 €€ nponcxoxaenue. CrocoObl mepepadoTku
He()TH: IEPErOHKA, KPEKUHT (TEPMUYECKUI, KATAJIMTUUECKUH ), TUPOJIU3.




[TponykThl mepepaboTku HEPTU, UX TPUMEHEHHUE B TTPOMBIILICHHOCTH U
B ObITy. KaMeHHBII yroib ¥ IPOAYKTHI €ro nepepadoTku

Kucnopoaconepkaiiue opraHMu4eCKie COSTUHEHUS

3.1

IIpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJI: CTPOECHHUE,
¢du3nUecKue U XMMHUYECKHUE CBOMCTBA (PEaKLUU C aKTUBHBIMHU
MeTaJlJIaMH, FaJIOr€HOBOIOPOIaMHU, TOPEHUE), IpUMEHEHNE. BogopoaHsle
CBSI3M MEX]ly MOJIEKYJIaMU CIIUPTOB. /[eficTBHE METaHOIa U 3TaHOJIA Ha
OpraHu3M 4enoBeka. MHOroaTOMHbBIE CIUPTHI. DTUIIEHTJINKOJIb U
TJIMIEPUH: CTpOeHHE, (pru3nuecKkrne 1 XuMHUYecKre CBONCTBa
(B3auMoJIeiiCTBHE CO IIETOYHBIMU METAJJIAMH, KaU€CTBEHHAs pEaKLIs Ha
MHOI'0aTOMHBIE CIIUPTHI). JelicTBUE Ha OpraHu3M YelloBeKa.
ITpuMeHeHue rauuepruHa 1 STUIIEHT JIMKOJIIS

3.2

®deHou: cTpoeHNE MOJIEKYJIbI, (PU3NUECKHE U XMMHYECKHUE CBOMCTBA.
Tokcnunocts ¢penona. [Ipumenenue penona

3.3

Aunpnieruzibl U KeToHbl. @OpManIbAEru, aleTalbIerul: CTPOEHUE,
(du3nuecKre 1 XMMUYECKHE CBOMCTBA (PEaKIIMU OKUCIICHHS U
BOCCTAHOBJICHHUS, KAYECTBEHHbIE PEAKIINH), TIOTYYCHHUE U TPUMEHEHHUE

3.4

OnHOOCHOBHBIE MpeeIbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAs U
YKCYCHAasi KUCIIOTBI: CTPOCHUE, PU3NUECKUE U XUMHYECKHE CBOIICTBA
(cBoiicTBa, 0OIIME AJIs KIIAacca KUCIIOT, peaKiysl 3TeprupUKaIIN),
nony4yeHue u npuMenenrne. CTeapuHoBas M OJICMHOBAsI KUCTIOTHI KaK
MPE/ICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbljIa KaK COJIM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE e CTBUE

3.5

CrnoxHble 3GUpbI KaK TPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ uaponun3
ciokHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos.
buonornyeckas poisb KUpOB

3.6

VYTraeBoasl: cocTaB, Kilaccu (puKkanus yrieBo1oB (MOHO-, TU- U
nosimcaxapuabl). [ moko3a - mpocTemmii MoHOcaxapu/: 0COOEHHOCTH
CTPOCHUS MOJIEKYJIbI, GU3NIECKUE U XUMHYECKIE CBONCTBA
(B3aumozeiicTBue ¢ ruapokcuaom meau (I1), okucieHne aMMuagyHbIM
pacTBopoM okcuja cepedpa (1), BocctaHOBIIEHHE, OPOKEHUE TITFOKO3HI),
HaXOXJIeHUE B MPUPOJE, IPUMEHEHHE, OMOJIOrnuecKast poib.
dotocunTe3. pyKTo3a Kak n3oMep IimoKo3bl. Kpaxman u nemonos3a
KaK IpupoaHbie moMepbl. CTpOCHHE KpaxMalia U IEeJUTI0N03bI.
dusnyeckre 1 XUMUYECKUEe CBOWCTBA Kpaxmaia (TUApOIIu3,
KAaueCTBEHHAsl PEAKIIHs C HOJIOM)

AzoTcoaepxkalue OpraHudecKue COeTMHEHUS

4.1

AMUHOKHCIIOTHI KaKk aM(OTEpHbIE OPraHUYECKHE COCTUH CHUS.
du3nyecKne U XMMUYECKUE CBOMCTBA aMUHOKHCIIOT (HA MpUMepe
rimnuHa). buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTu bl

4.2

benku kak npupoaHbie BBICOKOMOJEKYJISIpHbIE coeaqnHenus. [leppuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTYpa O€IKOB. XUMUYECKHUE CBOMCTBA
OCJIKOB: THJIPOJIN3, JCHATYpallrs, KAaUeCTBCHHBIC PEaKIIMU Ha OCJIKU

BrICOKOMOJIEKYIIIpHBIE COEAMHEHUS

5.1

OCHOBHBI€ ITOHSTUS XUMUH BBICOKOMOJIEKYJISIPHBIX COCITMHEHUI:
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPHU3ALINH,
cpenHsist MoJieKyssipHas macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN - MOJIMMEPU3ALUS U
TTOJIMKOHIEH CallUs

5.2

3KCH€pI/IMeHTaHLHBIC MCTOAbI U3Yy4YCHUS BCIICCTB U UX HpCBpaH_IeHI/II\/JIZ
O3HAaKOMJICHHUEC C 06pa3uaMH NPpUPOAHBIX U UCKYCCTBCHHLIX BOJIOKOH,
IJI1aCTMacC, Kay4yKoB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U pC3UHbI




11 KUIIACC
IIpoBepsieMble TpeOOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMBblI

Kog nposepsiemoro
pe3yJibTaTa

[TpoBepsieMble TpeIMETHBIC PE3YIbTATHl OCBOCHUS OCHOBHOM
00pa30BaTEILHON MPOrPaMMbl CPEIHET0 00IIero 00pa3oBaHuUs

1

TeopeTnyeckre OCHOBbI XUMHUU

11

Bnanenne cucreMoil XUMUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOTM OJIATAIOIIN € TTOHATH S (XMMHUYECKUH DJIEMEHT, aTOM,
AIIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-3JIEKTPOHHBIC OPOUTAII ATOMOB,
HOH, MOJIEKYJIA, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb
OKHCIICHHUSI, XUMUYECKAs CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMUECKAsl PEIIETKA, TUITBI XUMUYECKUX PEaKIIUMA
(OKHCITUTENTEHO-BOCCTAHOBUTENBHBIC, IK30- U DHJIOTCPMUUYECKHUE,
peakiy HOHHOTO0 0OMEeHa), pacTBOP, NEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJUTHYECKAS] AUCCOLUMALIMS, OKUCIUTEIb, BOCCTAHOBUTEIID,
CKOPOCTh XUMUYECKOM peaKInu, XUMUUECKOE PAaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPUS FTEKTPOIUTUUECKOMN Auccounanuu, [lepuonnyeckuit
3akoH J[.Ml.MenneneeBa, 3aK0OH COXpaHEHHs MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI 3bIK XUMHH, (PAKTOIOTHYECKHE CBEEHHS O CBOWMCTBAX,
cocTaBe, MOJTy4YeHUU U 0e30MacCHOM HCII0JIb30BAHUH BaXKHEHIIINX
HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUIECKOM J1EITEIBHOCTH
YeJIOoBEKa

1.2

ChopMupoBaHHOCTh YMEHUH BBISIBIISIT XapaKT€pHbIE ITPU3HAKU U
B3aMMOCBS3b U3YUYECHHBIX IIOHATHN, IPUMEHATh COOTBETCTB YOI E
ITOHATHS IIPU ONIMCAaHUM CTPOECHMS U CBOWCTB HEOPraHUYECKUX BEIIECTB U
UX IIPEBPALIECHUN; BBIABIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C
MIOHATHUAMU U IIPEICTABIICHUAMHU JAPYTUX €CTECTBCHHOHAYYHBIX
IIPEIMETOB

1.3

Brnanenue 0CHOBHBIMU METOJJaMHU HAYYHOT'O MTO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUH (HaOM0IeHN e, H3MEPEHHE, DKCIIEPUMEHT,
MOJICITMPOBAHUE)
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CdhopMHupOBaHHOCTH YMEHUH OMPENETSTh BAIIGHTHOCTD U CTEIICHb
OKHCJICHHS] XUMHYECKHX 2JIEMEHTOB B COSAMHEHUSX Pa3IMYHOTO COCTABA,
BUJI XUMUYECKOH CBSA3H (KOBaJEHTHAs, HOHHAs, METaJUINY eCKasl,
BOJIOPO/IHASA) B COETUHEHUSIX, TUIT KPUCTAITNYECKON PEeIETKU
KOHKPETHOT O BellleCcTBa (aTOMHAsl, MOJIEKYJISipHasi, HOHHAs,
MeTaJUTMYecKasi)

1.5

ChopMupoBaHHOCTh YMEHUH ONpENEsTh XapaKTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

CdopmMupoBaHHOCTh YMEHHUSI KIaCCH(UIIUPOBATH XUMHYECKIE PEAKIIUN
0 Pa3JIMYHBIM MPU3HAKaM (YUCITY U COCTaBy PEarupyromuXx BEIIECTB,
TenaoBoMy (hdeKTy peakuuu, U3MEHEHUIO CTETICHEH OKUCIICHHS
AIIEMEHTOB, OOPATUMOCTH PEAKIINU, YIACTHIO KAaTAIN3aTopa)

1.7

CchopMupOBaHHOCTh YMEHUI COCTABIIATH YPAaBHEHHUS PEAKIUIT
pa3IMYHBIX THUIIOB, ITOJHBIE U COKPALIEHHBIE YPABHEHUS peaKLUi
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, TPH KOTOPBIX 3TH PEAKIIHH UTYT
J10 KOHIIA

1.8

CchopMHupOBaHHOCTh YMEHU IPOBOJIUTH PEAKIIMH, TTOITBEPKIAOIITHIE
Ka4eCTBEHHBIN COCTaB PA3JMYHBIX HEOPraHUYECKUX BEILIECTB,
pacno3HaBaTh ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINME B BOJAHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB




1.9

CdhopMUPOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKIUI MTOCPEICTBOM COCTABIICHHUS SJIEKTPOHHOT O
OajlaHCca ITUX peaKIuil

1.10

CdhopMupoBaHHOCTh YMEHUH OOBSCHITH 3aBUCHIMOCTh CKOPOCTH
XHUMHYECKON PEaKIIUU OT Pa3INIHBIX (PAKTOPOB

1.11

CdhopMupoBaHHOCTh YMEHUH OOBSICHITH XapaKTep CMEIICHUS
XAMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3/ICHCTBUS
(mpuniun Jle llatense)

OO6m1ast ¥ HeOpraHU4YeCcKasi XUMUS

2.1

CdhopMHpoBaHHOCTh YMEHUH pacKpbIBaTh cMBICI [leproanueckoro
3akoHa /[.Ml.MeHnneneeBa 1 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO,
O00BSICHUTEILHYIO U IPOTHOCTUYECKYI0 (DYHKITUU

2.2

CchopMupoBaHHOCTh YMEHUH XapaKTEpHU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 3J1eMeHTOB | -4 nmepuonos llepuoauyeckoit cuctemsl
Xxumu4eckux snemeHToB J{.1.MenneneeBa, nucrnons3ys nousarus "s-, p-, d-
3JIEKTPOHHBIE opOuTanu", "IHeprernyeckue ypoBHHu'", OObSICHSATD
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUYECKHUX 2JIEMEHTOB U UX
COEMHEHHUH 110 ITepuoAam u rpynmnam [lepuogndeckoit cucTeMsl
xumMu4eckux djemenToB JI.M.MeHeneesa

2.3

CdopMupoBaHHOCTh YMEHUM XapaKTEPU30BATh (OMUCHIBATH) OOIIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOJTBEPXKAATh CYIIIECTBOBAHNE T'€HETUYECKON CBSA3H MEXKIY
HEOPraHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHI
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CdopMupoBaHHOCTh YMEHUM YCTAaHABIUBATH MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB 110 UX COCTABY K ONPEAECIEHHOMY KJIaccy
(rpyrmire) coenuHeHUH (MPOCTHIC BEIIECTBA - METAJIIIBI M HEMETaJIIbI,
OKCH/IbI, OCHOBAHUSI, KUCJIOTBI, aM()OTepHBIE THIPOKCH/IbI, COJIN)

2.5

CchopMupoBaHHOCTh YMEHUH HCIIOIB30BATh XUMUYECKYIO CHMBOJIUKY
JUISL COCTaBNICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHUECKUX PEaKIuil,
cucreMatndeckyro HomeHkaIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/EJIbHBIX HEOPTraHUYECKUX BEIECTB (yrapHbIi ra3, yrieKucibli ras3,
aMMUaK, raméHas u3BecTb, HerameéHas U3BeCTh, MUThEBas COJa, MUPUT U

Jpyrue)

2.6

ChopMupoBaHHOCTh YMEHUM XapaKTEPU30BaTh (OMKUCHIBATH) 0OIITHE
XAMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB PA3JIMUHBIX KJIACCOB,
MOJTBEPXKIATh CYIECTBOBAHUE T'CHETHUECKOM CBS3U MEKIY
HEOPraHWUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUN
COOTBETCTBYIOINX XMMHYECKHUX PEaKInun

2.7

CdopMupoBaHHOCTh YMEHUI MJIAHUPOBATH U BBIMOJIHATH XMMUYECKUN
AKCIEPUMEHT (pa3ioKeHUe MEPOKCUAa BOAOPOJA B IPUCYTCTBUU
KaTaJm3aTopa, OIpPENeNIEHNE CPENbl pACTBOPOB BEILIECTB C IIOMOIIBIO
YHUBEPCAJIbHOT O HHAMKATOPA, BIUSHUE PA3IHUHBIX (PaKTOPOB Ha
CKOpPOCTb XMMHYECKOH pEeaKLMU, PEaKIMi HIOHHOI'O OOMEHa,
Ka4yeCTBEHHbIC PEaKIIMU Ha Cylb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHMSI, peIIeHU e IKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM
"Metannsl" u "Hemeramibl") B COOTBETCTBUH C IPaBUJIAMU TEXHUKU
6e3omacHOCTH IpU 00pallleHUH C BelleCTBaMHU U JJAOOpaTOPHBIM
000pyAOBaHUEM ; IPEACTABIATH PE3YIbTATHI XUMHUECKOT'0 HKCIIEPUMEHTA
B (hopMe 3aIuCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUN U
(bopMynUpoOBaThH BEIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

ChopMHUpOBaHHOCTh YMEHUH COOJIIOIATh MPABHIIA TTOJIH30BAHUS




XUMHUYECKOH MOCY 101 U 1abopaTOpHBIM 000PYA0OBAaHUEM, a TAKKE
MpaBuJia OOPAIEHHS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSAMH IO
BBITIOJTH CHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

2.9

CdhopMupoBaHHOCTh YMEHUH XapaKTEPU30BATh XUMHUECKHE TPOIECCHI,
JIeKAIFE B OCHOBE MTPOMBIIILJICHHOT'O TIOJTy4EHHUS CEPHOM KM CIIOTHI,
aMMHaKa, a Takke chOpMUPOBAHHOCTD MPEACTABICHUN 00 00X
HAyYHBIX MPUHIUTIAX U KOJOTUICCKHX TTPOOIEMax XUMHIECKOT O
MTPOM3BOJCTBA

XUMHUSA U )KU3HB. PacuéTel

3.1

CdopmMupoBaHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIFOIIEH
€CTECTBEHHOHAYYHOH KapTHUHBI MUPA, POJIU XUMUH B IO3HAHUU SIBJICHUI
IPUPOJIBL, B (HOPMHUPOBAHHUH MBIILICHUS H KYJIbTYPBI THYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMON TSI PeIICHUS
MPAKTUYECKUX 3a7]a4 U SKOJIOTMUECKH 0OOOCHOBAHHOT'O OTHOIIICHHUS K
CBOEMY 310POBbIO U MPHUPOAHOM cpefie

3.2

CdopMupoBaHHOCTh YMEHUM KPUTUUECKH AHATTU3UPOBATH XUMUYECKYIO
nH(pOPMAIHUIO, TTOTYYaEeMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBA MACCOBOM
KOMMYHHUKAINH, ceTh IHTEepHET U Apyrue)

3.3

CdhopMupoBaHHOCTh YMEHUH COOMIOAATH MPABHIIA YKOJIOTUYECKH
1eJIeco00Pa3HOro MOBEICHUS B OBITY U TPYAOBOH 1€ATEIBHOCTH B IIEJIAX
COXpaHEHHS CBOETO 3/I0POBbS U OKPY’KaIOIIEH TPUPOIHOIN Cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3/ICHUCTBUS HA )KMBbIE OPTaHU3MBI
OnpeAenEéHHbIX BEIECTB, MOHUMAas cMmbica nokazatens [IJIK, mosicHaTh
Ha MPUMEPax CIOCOObI YMEHBIIICHUS U MTPEAOTBPAIIECHUS UX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M Y€JIOBEKa

3.5

ChopMupoBaHHOCTh YMEHUI MPOBOIUTD BBIUMCICHUS C MCIIOJIb30BAHUEM
MOHATHUS ""MaccoBas JA0Jsl BellecTBa B pacTBope’, 00bEMHBIX OTHOIICHUN
ra3oB IpU XUMHUYECKUX PEAKIUAX, MAaCChl BEIECTBA MIIM 00bEMa ra3oB
10 U3BECTHOMY KOJIMUECTBY BEIECTBA, MACCE MM 00BEMY OIHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro d(dexra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPAILIEHUS U
COXPaHEHMs SHEPrUuu

HpOBepﬂeMble 3JIE€MEHTHBI COACPKAaHUA

Kon

[TpoBepsieMblil AIEMEHT COAEpKAHUS

TeopeTI/I‘leCKHe OCHOBbI XMMHU
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XuMu4eckuil 3aeMeHT. AToM. SIpo aToMa, U30TOMBL. DJIEKTPOHHAS
0005104Ka. DHEpreTnyeckre ypoBHHU, MIOAYPOBHH. ATOMHBIE OpOUTAIH, S-
, p-, d-3memenTHI. OCOOEHHOCTH pacHpeeIeHUs JIEKTPOHOB 10
OpOHUTAIsIM B aTOMax 3J€MEHTOB IIEPBBIX UETHIPEX MEPUOIOB.
DJeKTpOoHHAasi KOH Urypaius aToMoB

1.2

[Tepuonnueckuii 3axoH u Ilepronnueckast cucreMa XUMHYECKUX
anemenToB [[.M1.Menzneneesa. CBsA3b NEPUOAUIECKOTO 3aKOHA U
Ilepunonnueckoit cucremsl XuMnudeckux saemeHTos J[.M.Menneneesa ¢
COBPEMEHHOW TEOpUEN CTPOCHHUS ATOMOB. 3aKOHOMEPHOCTHU U3MEHEHUS
CBOIMCTB XMMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U
CJIO’KHBIX BEILLECTB 10 TPYMNIaM U MepuojaM. 3HaueHHe epHOANY ECKOT O
3aKOHA B Pa3BUTHH HAyKU

1.3

Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUIIBI XUMUYECKOM CBSI3U
(KoBasIeHTHAs HEMOJAPHAs U MOJIApHAsA, MOHHAs, MeTatnyeckasi). MloHsbr:
KaTHOHBI M aHHOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHON




XUMHUYECKOU CBsI3M (OOMEHHBIN U JJOHOPHO-AKIENITOPHBIN ). BomopoaHas
CBSI3b
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BasieHTHOCTB. D1eKTpooTpUIaTeNbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJIEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOECHUSI. 3aKOH
MIOCTOSIHCTBA COCTaBa BeUIeCTBA. T UMbl KPUCTAIIIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTALINYECKON PEIIETKH.
[Tonsarue o qucnepcHbIX cucremMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIeCTBA B pacTBOpe

1.6

Knaccudukanus Heoprannyeckux coenuHenuil. Homenkmnarypa
HEOPraHWYECKUX BEIECTB

1.7

Xumuueckas peaknus. Knaccudukaius XUMHYIECKUX peaKIuil B
HEOPraHWYECKOM U OPraHUYECKOW XUMHU. 3aKOH COXPAHEHUS MaCChI
BEILIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHHS YHEPTUU TPU XUMUYECKUX
peakumsax

1.8

CKOpOCTh peakin, € 3aBUCUMOCTh OT Pa3INYHBIX ()aKTOPOB

1.9

OOpatumble peakui. XuMuyeckoe paBHoBecue. GakTopsl, BIUSAIOLINE
Ha COCTOsIHHE Xumudeckoro pasHosecus. [Ipunnun Jle Illatense

1.10

DekTponuTudeckas aucconnanus. CHIbHBIC U ClIa0blie JIEKTPOJIUTHL
Cpena BOIHBIX PACTBOPOB BEIIECTB: KUCHIAsl, HEHTpaIbHAas, MEITOTHASL.
Peaxiinu nonuoro oomMena

1.11

OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC peakumun

HeopraHquCKaﬂ XHUMUA

2.1

Hemeramnsl. [Tonoxenue HemerasuioB B [lepuoguueckoii cucreme
XUMHYecKuX 351eMeHToB JI.M.MeHeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMOB. PU3MYECKHE CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS HEMETAIIIOB
(Ha mpuMepe Kuciopoza, cepol, pocdopa u yriepoza)

2.2

XUMHYECKHE CBONCTBA BAXKHEUIIIMX HEMETAIIOB (TalOreHOB, CEpPHI,
azota, gocdopa, yriepoaa u KpeMHHS) © UX COSTMHEHU (OKCHIOB,
KHUCIOPOACOEpKALMX KUCIIOT, BOJOPOIHBIX coenuHenmil). [Ipumenenue
BOKHEHIIIMX HEMETAJIJIOB U UX COEUHEHUN

2.3

Metannsl. [Tonoxenne meramios B [lepuoguueckon cucreme
xumuueckux dnemMeHToB .M. MenneneeBa. OcOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI09eK aTOMOB MeTasuioB. O0mue puznyeckue
cBoiicTBa MeTauioB. CIyiaBbl METAJUIOB. DJIEKTPOXUMHUYE CKUM Psif
HaNpsOKEHU METaJJIOB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB (HATPUH, KA, KaJbIUH,
MarHui, allOMUHUH, IIUHK, XPOM, JKEJI€30, MEIb) U UX COCIMHEHUH.
OO6mmme crocoOblI mosTydeHus MeTauioB. [IpuMeHeHre METAIIIOB B OBITY H
TEXHHUKE

2.5

I'enetnueckas CBI3b HCOPraHUYCCKHUX BCUICCTB, IIPHUHAJIC)KAIIUX K
Ppa3JIMYHbIM KJlIaCCaM

XUMHUA U )KU3HDb

3.1

Posib XuMuu B 00€CIEUCHUH 3KOJIOTMYECKON, SHEPreTHUECKOU 1
MUIIEBOK 0€30MaCHOCTH, Pa3BUTHH MEIUIMHBL. [[OHATHE O HAYYHBIX
METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIHI

3.2

[IpencraBnenus 06 OOUMX HAYYHBIX MTPUHIIUIIAX TPOMBIILIEHHOTO
MOJYYEHUs BaXKHEUIINX BeniecTB. UenoBek B MUPE BEIIECTB U
MAaTEepUAJIOB: BaXKHEUIIINE CTPOUTENIbHBIE MaTEPHaJIbl, KOHCTPYKIIMOHHbIE
MaTepualibl, KPaCcKu, CTEKIJIO, KEpaMHUKa, MaTEpUaIbl JIs1 SJIEKTPOHUKH,
HAaHOMAaTEPHUAIbl, OPraHNYECKHE i MUHEPAJIbHBIC YOO pEHHUSI

3.3

Xumus u 3J0POBLC YCJIOBCKA: IMpaBUJia UCITIOJIb30BaHUS JICKAPCTBCHHBIX
npenaparos, IpaBujia 0€e30I1aCHOr0 MCITOIL30BaHMS nperapaToB




‘ OBITOBOI XUMHU B MMOBCEIHEBHOMN KU3HU
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