MUWHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
MunuctepcTBo 0011ero u npogeccMoOHaIbHOro0 o0pazoBanus Pocrosckoi
obJiacTH

MysnununaabHoe odpazoBanue "Canbckuii paiion"

MBOY COMLI Ne 51 c. bepe3oBka

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
3aceganue [[IMO 3amaupekropa o YBP  Tupexrop MBOYCOILI

[IBbrakas C.B. Knanora H.1. NeS1 c.bepesopka

Hemups U.B.
HpOTOKOH Ng_l— HpI/IKa3 NQ_Z 1 37 HpHKa3 Ne 213
oT « 26_ »aerycra 2025r. o« 28 aprycra 2025T.  or« 28 »asrycra
2025r.
PABOYASA ITPOI'PAMMA
(ID 7747364)

yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

1u1st ooygaromuxest 10 — 11 kiaccon

2025r.



c.bepe3oBka

HOACHUTEJIBHASA 3AITUCKA

[IporpammMa 1O XUMUM Ha YpOBHE cpeaHero oOmiero o0Opa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeboBaHUN K pe3yibTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIEero
oOpazoBanuss  (POII  COO), npencraBieHHbIX B DeaepabHOM
rocyjapctBeHHOM oOpazoBarenbHOM cTanjaapte COO, ¢ yuérom Konuenumu
npenojaBaHusl  ydyeOHOro mpeamera «XuMus» B 00pa30oBaTENIbHBIX
opranmsauusx  Poccmiickon — Pexepanuu, — peaM3yKOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE MTPOTPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii ®@enepauuu Ha nepuon Ao 2025 rogay
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OMPEIETCHUIO
oOmel crpaterud OOy4YeHHs, BOCHHUTAHUS W Ppa3BUTUSA  OOYYarOLIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kimaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHUeNnTyaidbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH I1IeJIeH, COJEp>KaHUsl, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHCTEME XHMHYECKOro O0Opa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUS MHUPOBO33PEHUS] U OOIIEH
KyJIbTYpPhl 4YENIOBEKa, a TaK¥Ke DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOHON cpene. Peanusyercs xuMuyeckoe oOpa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpeaHero oOImero oOpa3oBaHUSI CpeACTBAMHU
yueOHOro mnpeaMera «XUMHUS», COAEpKaHWE M TMOCTPOCHHE KOTOPOro
OTpEICNICHbl B MPOTPaMMe MO XUMHUHU C YU4ETOM CHelnu(PUKU HAyKU XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJBI U B MAaTEPUATHHOM KU3HH OOIIECTBA, a TAKKE C
ya€TOM OOImMMX Ielel W TPUHIMIIOB, XapaKTEPHU3YIONINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefHero ooOmiero obpasoBanusi B Poccuiickoit
denepanum.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT 0COOYIO POJIb B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUW HOBOW 0a3bl MaTepuagIbHOU
KyabTypbl. OHa BHOCHUT CBOW BKJIaJ B (OPMHUPOBAHHE PAIMOHAIHLHOTO
HAy4YHOTO MBIIUICHUs, B CO3JaHUE IEJOCTHOTO TMPEACTaBICHUS 00
OKpYXKalOllleM MHUpPE KaKk O €JIUMHCTBE MPUPOJLI M YEJIOBEKa, KOTOPOE



dbopMmupyeTcss B XMMUUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBSA3U MEXKIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C APYIMMHU €CTECTBEHHBIMHM HAyKaMH, XUMUS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYJla U KU3HU KaXIO0ro wieHa odmectBa. CoBpeMEHHas XUMUS
KaK HayKa CO3MJATelibHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBJjeHa Ha
pelieHrne Ta00albHBIX MPOOJIEeM YCTOMYMBOTO pPAa3BUTHS YEIOBEUYECTBA —
CBIPHEBOM, HSHEPreTUYECKOW, MHUIIEBOM, SKOJIOTMYECKOW O€30MacCHOCTH U
OXpaHBbI 3/I0POBBSL.

B cooTrBercTBUM ¢ OOMmMMM LENSIMM U NPUHIUIAMH CPEIHEro OOIIEero
oOpazoBaHusi cojepxkaHue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi
YPOBEHb M3yUYEHHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO
HOJATOTOBKY  OOyd4arolmuxcs,  HEOOXOIuMyH0 UM A BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIKOYEHHUS B JKU3Hb COLAYMA,
OPOAODKEHUsT O00pa30BaHMS B  pa3IUYHbIX O0NAacTAX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBislOIUMHA TIpeAMETa «XUMHUSD» SBISAIOTCS 0a30BbIE KypChbl —
«Oprannyeckas xumusi» U «OOIIas U HEOPraHWYECKass XHUMHUS, OCHOBHBIM
KOMIIOHEHTOM COJIEpP>KaHUs KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKwu:
CHUCTEeMa 3HaHUM M0 HEOPTraHWYECKOW XUMUU (C BKIIFOYECHUEM 3HAHUH U3 00111eH
XUMHUH) U OpraHndeckoil xumuu. @opMUpoBaHUE JAaHHOW CHCTEMbI 3HAHUU MIPU
M3YYEHUU TIpeAMeTa OO0EeCrneYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUM XUMUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cHopMUpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0JAa K H3YYEHUIO Y4YeOHOro marepualia U oO0ycloBJIeHa
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH Ha  ONpeAeNEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypc€ OpPraHM4YeCcKOM XWMHH BELIECTBA
paccMaTpUBAIOTCS. HA YPOBHE KIIACCHYECKOW TEOPHUH CTPOEHHS OPraHUYECKHX
COCAMHEHNH, a TAKXX€ HAa YPOBHE CTEPEOXMMHUYECKHX U IJIEKTPOHHBIX
IOpeACTaBlIieHUd O cTpoeHuu BemiecTB. CBeAeHUss 00 HU3y4yaeMbIX B Kypce
BEILIECTBAX JAKOTCI B PA3BUTHM — OT YIJIEBOAOPOJOB IO  CJIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUN. B Kypce opraHmdeckol Xumuu
MOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOILETO
oOpa3oBaHMsI TEpPBOHAYAJIbHBIE TMPEACTABICHUS O XHMMHUYECKOM CBA3M,
KJIaCCU(DUKATMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON pEAKLUU.



[log HOBBIM yriOM 3peHUss B Tpeamere «XUMHsS» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs H3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpETUYECKU Matepuall U (PAKTOJOTMUECKHUE CBEACHUS O BEIIECTBAX U
XUMHYECKOU peaknuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as u HeopraHudeckas
XUMUSD» 00Yy4arolUMCsl MPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX
MO3UIINN, TIIy0)Ke TOHATh HCTOPUIECKOE M3MEHEHHE (PYHKITUN ITOr0 3aKOHA —
oT 00o0MIIaroEel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaXKHEHIIMX BeEIIECTBaX, HX COCTaBe,
CTPOCHHHU, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEaKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MNpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIACCOB 3JIEMEHTAMH COJACP)KAHUS, HMECIOUUMU KYJIbTYPOJOTHUUECKUNA U
MPUKIIAIHONM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMHUHA C JPYTUMU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEIbHOW H
IPAKTUYECKOMN JeATETHLHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHUSI
K TIpolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPUIIOKCHHM
XUMUH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX IMpoOJieMaxX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBICTTUBATh HH(MOPMAIMI0O W TNPUMEHATH €€ IS TONOJHEHUS 3HAHHM,
pELICHUST HMHTEJUICKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3aja4. B nenom coxaepkaHue y4eOHOTo mpeameTra «XUMUs JaHHOTO YPOBHS
W3y4YeHHS ~ OpPUEHTHUpOBaHO Ha  ¢GopMUpOBaHHME Yy  OOydYarommxcs
MHPOBO33PEHYECKON OCHOBBI JJisi TOHUMaHUs (HuiiocopCKux uaeH, TaKMX Kak:
MaTepuagbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHhyYecKoro  Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh
MIPUPOJIHBIX SBJICHUN MyTEM DKCIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEKITY
HOBBIMU (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUHU
B pEIICHUH OHKOJOTHYECKUX Tpo0seM, a Takke mnpobieM cOepekeHus
SHEPreTUYECKUX PECYpCOB, ChIpbsi, CO3[aHUSI HOBBIX TEXHOJOTUA H
MaTepuasnoB.

B nnanme pemieHuss 3amad  BOCHHUTAaHUS, Pa3BUTHUS W COLMATM3AIUU
00y4YaromMXcsl MPUHITHIE MPOTPAMMOM MO XUMHHM TMOIXOJbI K OIpPEIeICHUIO
colepKaHUsI W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaioT (HOPMUPOBAHHE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUH, HMEIOMIMX 0a30BOE 3HAYCHHUE JIJIS
pPa3JIMYHBIX BUAOB JIECSITEIBHOCTH: PEIICHHS MpoOJeM, IMOUCKA, aHaIu3a |
00paboTku  WH(OpMAIUK, HEOOXOAUMBIX JUIi  MNPUOOPETEHUS  ONbITa
MPAKTUUYECKON M HCCIEI0BATEIbCKON JIeATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B O3HAHUU XUMHH.



B mpaktuke npenopaBaHus XMMHU KaKk Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeaHEro oOuero oOpa3oBaHUs, MPH
OTIPENICIICHUHN COJEPKATEIBHON XapaKTepUCTUKU IIeJed HU3yUYEeHUS! MperIMeTa
HalpaBJICHUEM TEPBOCTEIICHHOW 3HAYUMOCTH TPAAUIMOHHO MPU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKM Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKON AEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOOMYECKON TOYKH 3PEHHUS] TaKOH
MOAXOJ K OMNPEACICHUIO IeNe U3ydYeHUs MpeaMeTa SBISETCS BIIOJIHE
OTpaBJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHMS TJIaBHBIMH LEISIMH M3Y4YEHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (¢GopMuUpPOBaHHWE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BaKHeHIeH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIC MOHATHS, (yHIAAMEHTAIbHBIE 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKHW, YCBOCHHWE W TOHUMAHHE
CYIIHOCTH JIOCTYNHBIX OOOOIICHUII MHUPOBO33PEHUECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHHUS;

e (¢GopMupoBaHHE U Pa3BUTHUE MPEACTABICHUNA O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX IS
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCA B MHpE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKOU U
MOBCEIHEBHOM JKH3HM;

e pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTa,
COOJIFOICHUEM TIpaBIIT 0€30MacHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsny c¢ »TuM, coaepkaTenbHas XapaKTEepUCTHKa Ieledl u 3aaad
M3yUYeHHS MpeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA M CKOPPEKTHUpPOBaHa B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHET0 OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANoOYTeHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJep)KaHHs  OOydeHwUs,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeabHOM
OpraHu3allui, BiaJclolero He HabopoMm 3HaHUM, a QYHKIMOHAIHHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEATIbHOM KU3HU JIJISI PEIICHUS IPAKTUYECKUX 3a]1a4.

B cBsi3um ¢ 3TUM Tipu u3ydeHUU TpeameTa «XUMUs» JOMUHHUPYIOIIEe
3Ha4YEHUE MPUOOPETAIOT TAKKE 1EJIN U 33]1a4uH, KaK:

aganTanus oOydJarommxcsi K YCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (opMUpOBaHHE WHTEIUICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0,  COTPYAHUYECTBY,  CaAMOCTOSTEILHOMY  TPUHATHIO



IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYAIOMIMXCS KIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITETCHIINI), WMCIOIMNX YHUBEPCAIHHOE 3HAYCHHE MJIs Pa3IUYHBIX BUIOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOsieM, TIOWCKa, aHaiu3a U 00pabOTKU
uHpopMaIi, HEOOXOJUMBIX [UIsi MPUOOPETEHUs] OMbITa JIEATEIbHOCTH,
KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUM XMMHH, a TAK)KE IS OIECHKH C
MO3ULIMNA 3KOJIOTHYECKOM O€30IacCHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pPa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW O00ydYaroImMXCcsa: CIOCOOHOCTH CaMOCTOSITENIbBHO TPHOOpETaTh
HOBBIC 3HAHUS 10 XWMHH B COOTBETCTBHU C JKHU3HCHHBIMH TOTPEOHOCTSIMH,
HCITOJIB30BaTh COBPEMEHHBIC WH(OOPMAITMOHHBIC TEXHOJOTHUU I TOWCKA U
aHanu3a Yy4yeOHOW ¥  HAyYHO-TOMYJISApHONM HMHPOPMALUA XUMHYECKOTO
COJIep KaHUS;

dbopMHpOBaHHE W Ppa3BUTHE Yy OOYYaAIOIMIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAaOII0AaTeNbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOJAWMBI, B YAaCTHOCTH, IPH TUIAHUPOBAHWUU U
IIPOBEICHUHU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydalomuxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEIICHUH TI00aTbHBIX MPOoOIeM
PaIMOHAIBHOTO TIPUPOIOIIOIB30BAHUS, ITOMIOJIHCHHS YHEPTETUICCKUX PECYPCOB
U COXpaHGHHS TPUPOJHOTO PABHOBECHs, OCO3HAHHUS HEOOXOIUMOCTH
OEpeKHOTO OTHONICHHWS K TPUPOJIE W CBOEMY 370pPOBbIO, a TaKke
NPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN JIS TPUHATUS
IPAMOTHBIX PEIICHUH B CUTYAIIUSIX, CBI3aHHBIX C XUMHUYECCKUMU SIBJICHUSIMH.

B yudeOHOM mutaHe cpeaHero oOuiero oOpa3oBaHUs MNpPeaAMET «XUMUS
0a30BOTO YpPOBHSI BXOJUT B COCTaB mpeaMeTHou obnactu «EcrecTBeHHO-
Hay4YHbIE TIPEIMETHI.

OO6miee uMcno 4YacoB, OTBEACHHBIX IS M3YyYEHUS] XMMHHM, Ha 0a30BOM
YpOBHE cpeqiHero o0iero oopazoBanusi, coctapiset 68 yacon: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZeI0).

COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH



[IpenMeTr opraHn4ecKor XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B ITOJIYYEHHUH HOBBIX BELIECTB U MATEPUANIOB. T€OpHs CTPOCHHSI OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIE NOJOXeHUA. CTpPyKTypHbIE
(dopMyIbl OpraHndecKux BemiecTB. ['omomnorus, uzomepus. XUMUYECKasi CBA3b
B OPTAHUYECKUX COCAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  kjaccuPUKAMM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHu4ecKuX COeAMHEHUN (CUCTEMATUUYECKas) U TPUBUAIIbHbBIC
HA3BaHUs BAKHEUIIUX MPEACTABUTEIIEN KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCneprUMEHTAIbHBIE METOAbl W3YYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJ OPraHMYEeCKHX BEIIECTB, HAOJIOJACHHUE U
ONKMCAaHUE JEMOHCTPALMOHHBIX OINBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AnKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHU pAx. MeraH W 3TaH —
OpOCTeHIlIne MPEACTaBUTEIN AIKaHOB: (PU3MUECKHE M XMMHYECKHUE CBOWCTBA
(peakuuu 3aMelleHUs U TOPEHUs), HAXOXKACHHE B MPUPOJE, MOIYYEHHE H
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUI pAl. DTUIIEH U MPONUIICH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUECKUE U XMMUYECKUE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TATOTCHUPOBAHUA, THUIpaTallid, OKUCIEHUS H
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxKHEUIIe
XUMHUYECKHUE CBOICTBa (peakmus MOJTMMEPHU3aITiN ). [Tonyyenue
CUHTETUYECKOTO KaydyKa U pPE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTMYECKUH psI.
ALIETWIIEH — TMPOCTEMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJlor€HUPOBAHNUS, TUPATALINN, TOPEHNUS ), TOTYUCHHE U IPUMEHEHHE.

Apenbl. benzoin: cocras, cTpoeHue, pusnueckue 1 XUMUYECKUE CBOMCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, usuyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NolyueHue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTHYecKast CBA3b MEXIY YIVIEBOJOPOJAMH, NPHHAMIEKAIIUMHU K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOnaHBIA ra3 M MOIYTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. CnocoObl nepepadboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUI, KaTaluTH4YecKuil), muposn3. [IpoayKThl



nepepaboTKku HepTH, HMX TNPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.
KameHnHslii yroiabs 1 IpoAYyKTHI €ro nepepadoTKU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUS BEIIECTB W UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJIacTMacC, Kay4yKOB M PE3HMHBI, KOJUIEKLIUU
«Hedptp» u «Yromb», MOJIETUPOBAHUE MOJEKYJI YriIeBOJAOPOJOB U
raJIOTeHONPOU3BOHBIX, MPOBEACHUE MPAKTUYECKOW pabOThI: MOITy4YEHUE
ATUJIEHA Y U3YyYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH IO HU3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX BEUIECTB WM MPOAYKTOB
peakiun).

KucJiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIor€HOBOJIOPO/IAMHU, TOPEHHUE), IpUMEHEeHue. BoJaoponHble CBA3M MEXAy
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIAa M ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatroMHble CHUPTHL. ODTWICHIVIMKOJIb W TJMIEPUH: CTPOCHHE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTajlllaMH, KaueCTBEeHHAsl Peakilisg Ha MHOTOATOMHBIE CUpTHI). JlelicTBue Ha
opraHusM yenoBeka. [[pumenenne rmuuepuHa v STUIICHTJIUKOJIS.

®DeHOo: CTPOCHUE MOJICKYJbI, (PU3NUECKHe W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penosna. [Ipumenenue penona.

Anpperunpl U kemowuvi. DPOpMANBAETH, AaUETANBAETUI: CTPOECHUE,
du3nuecKrue U XMMHUYECKUE CBOMCTBA (PEaKMd OKUCIICHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMN), IOJyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeleTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHUCJIOTBI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmue [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue W
npuMeHeHne. CTeapruHOBasi U OJIEMHOBASI KUCIIOTHI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIleE IeHCTBHUE.

Crnoxxaple 2(QUpHl Kak TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxubiXx dpupoB. Kupel. [wapommus xupos. [IpuMeHeHue KUPOB.
buonornueckas posb KUPOB.

VYrneBoapl: coctaB, KiaccU(pUKalUMs — yrieBOAOB (MOHO-, JH- U
nonucaxapusnbl). [roko3a — mpocTediuii MoHOcaxapuja: OCOOCHHOCTH
CTPOEHHUS MOJICKYJIbI, (PU3NUECKHEe U XUMUIECKHUE CBOWCTBA (B3aMMOICHCTBUE C
ruapokcuiom meau(Il), okucaenne ammuagHbIM pacTBopoM okcuaa cepedpa(l),




BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemntono3a kKak npupoaHbie monuMepbl. CTpoeHHe Kpaxmaia u
Heurono3bl.  PU3MYECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THApPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEpUMEHTANIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX IPEBPALICHUI:
npoBeJeHNe, HAOII0eHIEe U OMHCAHNUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCIICHUE ITaHOJIA
okcusioM meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aUMOJECHCTBHE TIIMIEPUHA C
ruapokcuiom Meau(ll)), anbaeruoB (OKUCIEHHME aMMHUAYHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom menu(Il), B3aummopeicTBue Kpaxmana ¢
MOJIOM), TMPOBEJAEHUE MPAKTHYECKOW padOThL: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCITOTHI.

Pacuérnbie 3aqaum.

Boluucienuss mo ypaBHEHHIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BEIIECTB WJIH MPOIYKTOB
peakiun).

A3oTrcoaeprkamue OpraHu4ecKue COeIMHEHHS.

AMUHOKHCIIOTBI ~ Kak  aM(OTepHblE  OpPraHUYeCKHE  COCAMHEHUS.
du3nyecKkue U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTumasl.

benku kak mpupoaHbIE BBICOKOMOJEKYIISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAA U TPETUYHAs CTPYKTypa OENKoB. XMMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYPAIHs], KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DKCNEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M HMX MPEBPAIICHUN:
HaOI0CHUE M ONMHCAHHME JIEMOHCTPALMOHHBIX OMBITOB: JEHATYypalUs OEJIKOB
IIPY HarpeBaHWU, I[BETHBIE PEaKIINU OEIKOB.

BbicokomoJieKyAsIpHBIE COCAUHEHUS

OCHOBHBIE TIOHSITUS XMMHUU  BBICOKOMOJICKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPHU3ALNH, CPEIHSA
MosieKyisipHas macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COEMHEHUN — MTOJIMMEPU3ALUS U MOJIMKOHICHCALIHS.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX MPEBPAIICHUI:
O3HAaKOMJIEHWE C oOpa3llaMH MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaIMETHBIX CBS3E€H IIPU U3YUYEHUU OPraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISIETCS 4YEpe3 HCIMOIb30BaHWE KaK OOIIMX



€CTCCTBCHHO-HAYYHBIX TOHITHHA, TaK W TIOHATHH, SBISIOMUXCS CUCTEMHBIMHU
JUTS OTNEIBHBIX MPEAMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHE, HAy4dHbIM (HakT,
THIIOTEe3a, 3aKOH, TCOPHSs, aHAIHW3, CHHTE3, KiIaccH(UKAIMS, NMEPHOINIHOCTD,
HaOII0ICHNE, N3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

@dwusuka: wMarepusi, OHEPrusi, Macca, aToM, OJEKTPOH, MOJICKYya,
DHEPTeTUYECKUA YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NICCKHIE BETUIHHBI M STUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OEIKH, YTJIEBOJBI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHEpaibl, TOPHBIC TIOPOJbI, IIOJIE3HBIC HCKOIIaeMbIe,
TOIUTHBO, PECYPCHI.

TexHoJIOTHS: THINEBBIE MPOIYKTH, OCHOBBI PAIlOHAJLHOTO THUTAHHUS,
MOOIIIME CPEJICTBA, JICKAPCTBEHHBIC W KOCMETHUECKHE TpermapaThl, MaTepraIbl
U3 UCKYCCTBCHHBIX M CHHTECTHUECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKHM deMeHT. AToM. Sapo aroma, HW30TOMNBL. OJIEKTPOHHAsS
0001104Ka. DHEPreTUYeCKue YpOBHHU, TOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPALIUS aTOMOB.

[Tepuonnueckuit 3akoH u llepuogmueckas cucTeMa XMMHUYECKHX
anementoB JI. WM. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA U
Ilepnogmueckoir cucteMbl xumudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB W OOpa3yeMbIX WMHU MPOCTHIX U CIOKHBIX
BEILIECTB 10 TpyIIaM W TMepuojaM. 3HaYeHHWE MEPUOJUYECKOTO 3aKOHa B
Pa3BUTHUU HAYKH.

CtpoeHue BeliecTBa. XHUMHYECKas CBS3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJIIPHAS U TOJISIPHAsl, HOHHAS, METaJNInYecKas ). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONW XUMHUYECKOW CBsi3M (OOMEHHBI U JTOHOPHO-
akienTopHelii). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucyieHus. IOHbI: KATUOHBI U AHUOHBI.



BemecTtBa MONEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIETKU.

[TonsTrie 0 nUcHEpCHBIX cucTemMax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPHL.
MaccoBast 10Jis BEHIECTBA B paCTBOPE.

Knaccudukanus  Heopranmyeckux  coequHeHud.  Homenkmnatypa
HEOPraHMYECKUX BEHIECTB. | €HeTHYecKas CBsSI3b HEOPTaHUYECKUX BEIECTB,
MPUHAAJIEKANINX K PA3IMYHBIM KJI1accaM.

Xumudaeckass peakmusa.  Kiaccudukanus XUMHUYECKUX — pEaknuid B
HEOPraHMYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS] MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH MPU XUMHYECKUX PEAKIIMIX.

CkopocTh peakuumu, €€ 3aBUCHUMOCTb OT PAa3JIUYHBIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOsIHME XuMHu4yeckoro paBHoBecus. [Ipunuun Jle [latense.

Onektponutuueckass nuccoruanus. CuibHbIE W Cia0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHAS, IIEJIOYHAS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE PEAKIUH.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB M UX MPEBPAIICHUI:
neMoHcTpanus tadmui «lleproguyeckas cucreMa XUMHUECKUX 3eMeHTOB /1.
N. MenneneeBay, u3yueHue MOJIEICH KPUCTAIUTMYECKUX PEMIETOK, HAOII0IeHUE
U OIKCAaHWE JIEMOHCTPAlMOHHBIX M JIA0OPATOPHBIX ONBITOB (pa3IokKEHUE
MepoKCcUAa BOAOPOJa B MNPUCYTCTBUM KaTalW3aTopa, OMNPENEICHUE CpPeabl
pPacTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCAIBHOTO WHAMKATOPA, pPEAKIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUUECKOU paboThl «BiusHue pa3iudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUN.

Pacuétnblie 3anaumn.

Pacuétel 1O ypaBHEHUAM XUMHYECKUX pEaKlHii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM MOHATHSA «MaCCOBAS
JIOJIsI BELIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMuueckux anemeHToB JI. M. MenzaeneeBa u 0COOCHHOCTH CTPOSHUSI aTOMOB.
@u3nuecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOINHUS HEMETAIIOB (HAa MOpHUMEpPE
KHCJIOPOJIa, cephbl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrimepoma U KpEeMHHUs) W HUX  COeAUMHEHUN  (OKCHUJOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOJHBIX COSIUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Mertasmbl. [lonoxenne metaiioB B [lepruoanyeckon cucteMe XMMHUYECKUX
anementoB JI. M. MennaeneeBa. OCOOEHHOCTH CTPOSHHUS DJICKTPOHHBIX
00o010uek aToMOB MeTaiioB. O0mue Gpuznueckre cBocTBAa MeTaIoB. CIIIaBhI
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPSXKEHUI METasIoB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX META/UIOB (HATPUH, KUK, KaJbIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

Ob6mue crnocoOsl moay4YeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsS BEIIECTB W UX MPEBPAIICHUI:
W3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ad, HaOJIOJCHUE U ONMUCAHHE JEMOHCTPAIIMOHHBIX W
a00OpaTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHUIA  AIOMUHUS  C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIUM Ha KATHOHBI
METaJIJIOB).

Pacuétnbie 3a1aun.

Pacuétel Macchl BelecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIIUM BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBAa BEUIECTBA) MPOAYKTOB PEAKUUU, €CIIU
OJ[HO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ KM3Hb

Ponb xumuu B 00ecreueHru SKOJIOTMYECKOM, SHEPTETUYECKON U TTUIIEBON
0€30IMacHOCTH, pa3BUTHN MeIULIUHBL. [[OHSITHE O HayYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnernss 00 OOmMMX HAYYHBIX MPUHIUNAX MHPOMBIIIIICHHOTO
MOJTYy4YE€HHUS BAXKHEHIITNX BEIIIECTB.

UenoBek B MHpE BEUIECTB M MATEPHUAIOB: BAXKHEWIINE CTPOUTEILHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pUAIbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl s SJIEKTPOHUKH, HAHOMATEepUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yI00peHus.

XUMHUSI U 3JJ0pOBbE UEJIOBEKA: MpaBUJIa MCIIOJIB30BAHUS JICKAPCTBEHHBIX
npernaparoB, MpaBujia OE30MAaCHOTO0 HCMOJIb30BAHUS TPEMApaToB OBITOBOM
XAMUH B TIOBCEIHEBHOM KH3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzammss MEXNpeAMETHBIX CBS3€M TMpU  HM3ydeHUH OOmend
HEOpPraHW4YeCKOM XMMHUU B 11 Kjacce OCyIIECTBISAETCS 4€pe3 MCIOIb30BAHUE
KaK OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSTHH, SBISIOIIMXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.



OO61ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHbIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiIaccu(uKamus, IMepUOJUIHOCTh, HAOJI0JICHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

@dusuKa: Marepus, YHEPrus, Macca, aToM, SJIEKTPOH, IPOTOH, HEUTPOH,
WOH, W30TON, PaJWOAKTUBHOCTb, MOJIEKYJa, HHEPreTUYECKUN YPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBA, (U3UUYCCKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTD.

buonorusi: kierka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadus: mMuHEpasipl, TOpPHBIC TMOPOJBI, IOJE3HBIC MCKOIAeMbIE,
TOILJIMBO, PECYPCHI.

TexHomorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIyprus,
IMPpOU3BOACTBO CTPOUTCIIbHBIX MaTCpHaJoB, CEIBbCKOXO3SMCTBECHHOC
IIPOU3BOACTBO, IIUIICBasi IMIPOMBIINIJICHHOCTD, Q)apMaHeBTI/I‘-IGCKaH
IMPOMBIINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOU3BOIACTBO
KOHCTPYKIHMOHHBIX MaTCpUuaioB, QJICKTPpOHHAA IIPOMBIIIJIICHHOCTD,
HAHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XumMnMn  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS
00y4JaroImMMHUCS TPOTPpaMM CpelHero oOmero oOpa3oBaHUs (JTMYHOCTHBIM,
METaNpeIMETHBIM W MpeIMeTHbIM). HaydHO-MeTonuueckoil OCHOBOW JJIst
pa3pabOTKH MJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrpaMM CPeTHETr0 00IIero
00pa3oBaHUsl SIBJSECTCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CUCTEMHO-IEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAaMeTa «XUMUsD Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BbIJICJIEHBI CICAYIOIINE COCTABISIONIME:

O0CO3HaHHWE OOYYAIOIIMMUCS POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4YMe MOTHUBAIMH K O0YYCHHIO;

[[eJICHATIPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIEHWW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX Tpajulii 0a30BOM HAyKH
XUMUM;



TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LEITOCTHON
CHUCTEME XMMHUECKOro 00pa30oBaHMUs;

HaJIMYue TMPABOCO3HAHUSI SKOJOTMYECKON KYyJIbTYphl U CHOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTAThl OCBOCHUS MpEIMeTa «XUMUS» JTOCTUTAIOTCS B
€MHCTBE Y4YEOHON M BOCHUTATEIBHON JESATEILHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU U HUJ€ajaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIECTBA, TPUHITHIMH B
oO0llIecTBE HOPMaMu U IpaBUJIaMH TOBEACHHS, CIIOCOOCTBYIOIIMMU IpOIieccam
CaMOITO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJIECHUS JIMYHOCTH
00yyaromuxcs.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEILHON M MPAKTUYECKON JEeATEeIbHOCTH
oOy4Jaronuxcst o peanu3aii TPUHATHIX B 001IECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHMsI  OOYyYalOIMMUCA CBOMX KOHCTUTYIMOHHBIX TIpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM HESATEIBHOCTH MPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YU4€OHBIX U MTO3HABATEIbHBIX 3a]1a4, BBITIOJTHEHUN
XUMHYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
ApTYMEHTBI JIPYTUX MIPU aHATIU3€ PAa3IMYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMSA:

[EHHOCTHOTO OTHOLIEHHUS K HMCTOPUYECKOMY M HAaydYHOMY HAacCJIEAUIO
OT€YECTBECHHON XMMUH;

yBaKEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUYECKOTO
MIPUMEHEHUSI XUMHUU, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar
JUIMTEBHBIX HAOJIOJICHUM, KPOIMOTIUBBIX JKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B IMOJYYEHHH U MOCIEAYIOIIEM
aHanuze  WHGOpPMAIUM O  TEPEJAOBBIX  JOCTHKEHUSX  COBPEMEHHOM
OTCYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHHUS;



CIIOCOOHOCTH  OIICHMBaTh CHUTYyallUd, CBS3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApPHUIICH C
MO3UIIMIA HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCHEACTBUN ITHUX
MOCTYIIKOB;

4) popMuUpoBaHUS KYJIbTYPHbI 310POBbSI:

MOHMMAaHUA IEHHOCTEH 370pOBOro M 0Oe30macHOro oOpas3a >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmro/ieHrs TMpaBui 0e30macHOro0 OOpailleHHus C BEIIeCTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSA IIEHHOCTH TPaBUJ WHAMBUIYAIBHOTO W KOJUIEKTHUBHOTO
0€30MacHOTO MOBEACHUSA B CHUTYalUAX, YIpOXKAIOUIMX 3J0pPOBbIO U KU3HU
JIIOJICH;

OCO3HaHUSl  MOCIEACTBUM M  HENPUATHS  BPEIHBIX  IPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIEI0BATEIbCKON
JESTEIbHOCTH, OOIIECTBEHHO II0JIE3HOW, TBOPYECKOW M JpYrMX BUAAX
JESITeNbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YydYacTWE B PEUICHUH NPAKTHUYECKUX 3a1ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEepeca K MPaKTUUYECKOMY HM3y4YeHHUIO Mpodeccuil pa3inyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN N0 XUMUH;

YBOXEGHHsI K Tpydy, JIOAIM TpyAa U pe3yjibTaraM TpPYAOBOM
JeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHJMBUIYaJbHOU TPaeKTOPUU
oOpa3zoBaHus, Oynymiel npodeccuu U peanus3aliu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
Y IoTpeOHOCTEH 00111IeCTBa;

6) PK0JIOrHYeCKOro BOCIIMTAHUS

HKOJIOTMYECKU 1I€TIECO00PA3HOTO OTHOUICHMS K MPUPOAE, KaK UCTOUHUKY
CYLIECTBOBAHMS )KU3HU Ha 3eMIJIE;

MOHUMaHUs TJIO0ATBHOTO XapakKTepa JKOJOTHYECKHX MPOoOJeM, BIUSHUS
HYKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHOM CPEIbl;

OCO3HaHUsI HEOOXOIMMOCTH WCIOJIB30BAHUS JTOCTIDKEHUN XUMHUHU ISt
pEeIIeHUs] BOIPOCOB PAllMOHAIBLHOTO MPUPOAO0NOIB30BaHNUS;



AKTUBHOTO HENPUATHS JEHCTBUM, NIPUHOCAIIUX BPEed OKpYXKaroIiei
IIPUPOJIHOM CpeJie, YMEHHUS ITPOTHO3UPOBATh HEOIArONMPHUATHBIE SKOJIOTHIECKUE
MOCJIEACTBUS NPEANPUHUMAEMbIX ACHCTBUM U MPEIOTBPAIATh UX;

HallMyus PAa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHUS, SKOJOTMYECKOU
KYJIbTYpPBI, OIbITA JEATCIHPHOCTH SKOJOTMYECKON HANpaBICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEILHON, KOMMYHUKATUBHON M COITUATILHOMN
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTUBHO NPOTUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KakK HayKH, OCO3HaHUs €€ poJiu B
(GbOopMUPOBAHUU PALMOHATIEHOIO HAYYHOT'O MBIIUICHUS, CO3/IaHUM I1IEJIOCTHOIO
peACTaBIeHUs 00 OKPYKaIOIIEeM MUPE KaK O €AMHCTBE MPUPOILI M YEJIOBEKA, B
MO3HAHUHU TPHUPOJHBIX 3aKOHOMEPHOCTECH M pPEIIeHWH MNpOoOIeM COXpaHEHUS
MPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAYMMOCTHM XHUMHUHU MJII COBPEMEHHOMU
IUBWIM3ALMKU: B €€ T'yMaHUCTHYECKON HANpPaBJIECHHOCTH M BaXHOU pOJM B
CO3JIaHUM HOBOM 0a3bl MaTepUAIbHOW KYJBTYPhI, PEIICHUH TIJI00aIbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEIUIIMHBI,
o0ecrieYeHUr YCI0BUM YCTIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ10T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TOHHWMAaHHUS CYIIHOCTH METOJIOB
MO3HAHMUS, HCMOJb3yeMBbIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTIONB30BaTh TMOJIydyaeMble 3HAHUS [JIs aHaliu3a W OOBIACHEHUS SBJICHUMN
OKPY’KAIOLIEr0o MHUpa M MPOUCXOMSIIMX B HEM H3MEHEHUW, YMEHUS JeJIaTh
000CHOBaHHBIC 3aKIIOYCHHMS Ha OCHOBE HAY4YHBIX (DAaKTOB W HMMEIOIIHNXCS
JIAHHBIX C LIEJIBIO MOJYYEHHUS JOCTOBEPHBIX BHIBOOB;

CITIOCOOHOCTH CaMOCTOSTEIIPHO HCIIOJIb30BaTh XMUMHUYCCKHE 3HAHUS IS
pelieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAaHUN IO XUMHH B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTIAMU;

UHTEpeca K  OCOOCHHOCTSM  TpyAa B pa3MuHbIX  cdepax
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI



MeranpenMeTHbIE Pe3yiabTaThl OCBOCHUS Y4EOHOTO MpeaMera «XUMUS»
Ha ypOBHE CPeJHEro 0011ero o0pa3oBaHus BKIIOYAIOT:

3HaYuMBble A1 (OpPMHpPOBAHUS ~ MHUPOBO33PEHHUS  OOYyYarOUIUXCS
MEXAUCHUILITMHAPHBIE (MeXIpeAMETHBIE) OOllleHAyYHbIE MOHSTHS,
OTpaKarolue IEeJTOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CHEHU(UKY METOJOB
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOLECC, CUCTEMAa, HAy4HbIA (PaKT, MPUHIUIL, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC y4eOHBIC JICHUCTBUS (mo3HaBaTebHBIC,
KOMMYHHUKAaTHBHBIE, PEryJATHBHBIC), oOecreunBaromue (HOpMHUpPOBAHHE
(GYyHKIIMOHATBHON TPAaMOTHOCTU U COLUAJIBHOW KOMIIETEHIIMY O0Yy4arolnuXcs;

CITOCOOHOCTH oOy4Jarommxcst HCII0JIb30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHUE 3HAHUSI W  YHUBEPCAJIbHBIC
ydeOHbBIC ICUCTBUS B MIO3HABATEIIHHOM M COIMAIBHOM MPAKTHKE.

MerTanpeaMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
Y4EOHBIMU  TMO3HABATEJIILHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JICUCTBUSIMU.

OBJiiaieHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBLIMH
AEUCTBUSAMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyalIU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeATh ILEIM JACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUH HX
JOCTH)KEHHUS, COOTHOCHUTH PE3yJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMHU
LICIISIMHU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUN U YCTaHABIMBATh UX B3aMMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JIJI1 O0BSICHEHUS OTACIBHBIX (DAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHM JUIs KiIacCU(UKAIUKU BEIIECTB U
XUMHUYECKUX PEaKIIU;

YCTaHABJIMBATh MNPUYUHHO-CICICTBEHHBIE CBS3HM MEXIY HW3YyYaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYHSI B pPacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIFOUCHUS,

MPUMEHATh B MPOLECCE TIO3HAHUS, HCMNOJIb3yeMble B  XUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENH, NPeoOpa3oBBIBAaTh  MOJCIBHBIC



OPEICTaBICHUA — XHUMHUYECKUMM 3HaK (CUMBOJI) DJEMEHTa, XUMHUYECKas
(GopMyna, ypaBHEHHE XHMHMUYECKOM pEAKIUM — TpPU PEIICHUU Y4eOHBIX
[T0O3HABATEJIbHBIX M NPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BaHHBIE MOJIEIIbHBIE
MIPEICTABIICHHS JIJISl BBISIBJICHUS XapAKTEPHBIX NMPU3HAKOB U3YYaeMbIX BEILIECTB
U XUMUYECKUX PEaKIU.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB Hay4YHOI'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuuu;

dopMynupoBaTh LE€IM M 3aJa4d  HCCICAOBaHUS, HCIOJIB30BaTh
[IOCTABJICHHBIE U CAMOCTOSITENILHO C(HOPMYJIHMPOBAHHBIE BONPOCHI B KaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHMSI TUIIOTE3bI 110 MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS W IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUs HaOIoAaTh 3a
XOJIOM  IIpolecca, CaMOCTOSATEIBHO IIPOTHO3UPOBATh €ro  pe3yJbTar,
(GopMynupoBaTh 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBII OTYET O MPOAECIAHHON
pabore;

OpuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEIOBATEIbCKOW M MPOEKTHOU
JESTeIbHOCTH, TPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIEHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTHYECKUX 3a/]ad, NPUMEHEHUIO Pa3Iu4HbIX
METO/I0B IMO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATbCS B PAa3IMUHBIX MCTOYHMKAX HHPoOpManuu (Hay4yHO-
HOMYJIIpHAsl JIMTEpaTypa XUMHUYECKOTO COAEpIKaHMsI, CIPaBOYHbIE IMOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUIOB U (pOopM
MPEACTABICHUS,  KPUTHUYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIE METOAbI IPU MTOUCKE U
otbope wuHpOPMAIMKA, HEOOXOJAUMOM JUIS BBIMOJHEHHS YYeOHBIX 3a7ad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpeACTaBICHUS
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KayecTBE CpEICTBA NIpu padboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTU4eCcKne) 3HaKM W CHMBOJBI,  (Gopmynsl, abOpeBUaTypHI,
HOMEHKJIATYpY;



UCIIOJIb30BaTh W IPEOOpPa30BbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBa
HATJISIHOCTH.

OBJajieHUe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMHM JI€CTBUSIMU:

3a/1aBaTh BOTMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI B XOJ¢ AHaiora
W/WW TUCKYCCHHU, BBICKA3bIBATh HJCH, (HOPMYJIMPOBATH CBOU IPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHCHHS TTPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALNEH pe3yJIbTaTOB MO3HABATEILHON JEATEIbHOCTH,
MOJTYYEHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPH
BBITIOJITHCHUH ~XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW paboThl  TI0
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, peaIu3allid YIYCOHOTO MTPOCKTA U
(dbopMyIMpPOBaTh BBIBOJBI IO pe3ysIbTaTaM MPOBEAEHHBIX MCCIICAOBAHUN MyTEM
COTJIACOBAaHUSI MO3UIIMHI B X0/1€ 0OCYXICHUS 1 0OMEHA MHCHUSIMU.

OBJaieHNe YHUBEPCAJIbLHBIMY PEryJISITUBHBIMU JeCTBUSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIATH CBOKO ITO3HABATEILHYIO
JESITEIBLHOCTh, ONpeaesas €€ LeIu M 3aJadyd, KOHTPOJUPOBaTh U MO MEpE
HEOOXOJUMOCTH KOPPEKTUPOBATh IIpeJlaraéMblii aJIrOPUTM JACHCTBHU TIpH
BBINIOJTHEHUH YYEOHBIX M MCCIEAOBATENIbCKUX 3a7ad, BBIOMpAaTh HauOoJiee
3 PeKTUBHBINA CIOCOO MX pelIeHHS C YYETOM TOJIyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX M XUMHUYCCKUX PEAKITUSX;

OCYIIECTBJISITh  CAMOKOHTPOJb  CBOEH  JICATEIBHOCTA HAa  OCHOBE
caMOaHaJIN3a U CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEJACTABICHUM O XHMHYECKOH COCTaBIISIOIICH
€CTECTBECHHO-HAYYHON KApTUHBI MHUpa, POJM XHMHUHW B TIO3HAHWUU SIBICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUS] MPAKTUYECKUX
3a/1a4 ¥ DKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XHUMHWYECKMX 3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAlOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, »JJIEKTPOHHAs
o0oj0uKka aroMa, MOJIEKyJla, BaJCHTHOCTb, AJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas dopmyna (pa3BEépHyTass U COKpaliéHHas),
MOJIb, MOJSIpHasT  Macca, MOJSPHBIM  00BEM,  YIVIEPOJHBIA  CKEJeT,



(yHKIIMOHAJIBHAS TPYIA, PAJUKal, H30MEpUs, H30MEpPbI, TOMOJOTHYECKHI
psiA, TOMOJOIH, YIJIEBOAOPOJbI, KHCIOPOA U a30TCOAEPIKALIUE COECTUHEHHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COEMHEHMS);
TEOPHH U 3aKOHBI (TEOPHS CTPOCHHs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHHS MAacCChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKAlUEe B OCHOBE IIOHUMaHUs
OPUYUHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30IaCHOM HCHOJIb30BAHHUU
BAKHEUIIMX OPTraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHaBJIMBAaTh WX B3aUMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIHME IMOHSATHUSA
IIPU ONKUCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMIA;

c(OPMUPOBAHHOCTh YMEHUI HCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YypPAaBHEHUN XHUMUYECKUX pEaKIuil,
M3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHUYECKHUX BEIIECTB I WLTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABINBATh MPUHAIJIEAKHOCTh U3YUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COeIUHEHHH (yTiIeBOAOpPOAbl, KHUCIOPOA M a30TCOAEpKAIIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematnyeckoi HomeHknatype (IUPAC), a Takxe npuBOAUTh TPUBHAJIbHbBIE
Ha3BaHUS OT/EIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOIUJIECH, aleTHIIEH,
STUJICHTJIMKOJb, TIMLIEPUH, PEHOI, POopMaNbIErul, aleTalbJeIu/l, MypaBbUHas
KHCJIOTa, YKCyCHasi KHUCJOTa, OJEHMHOBas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TJIUIKH);

c(OPMUPOBAHHOCTh YMEHHMsI ONPEACNATh BUABl XUMUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytinepoBa misi OOBSCHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUSA; 3aKOH COXPAHEHHS] MAaCChI
BEILECTB;

chOpPMUPOBAHHOCTh YMEHUU  XapaKTepu3OBaTh COCTaB, CTPOCHHE,
¢u3nueckue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPECTABUTENEH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIeCTB (METaH, 3TaH, TWJIECH, NMPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTJIUKOJb,
rIMUepyH, (GEeHoJ, aleTalbAerua, MypaBbuHas U YKCyCHasi KUCJIOTHI, TII0K03a,
Kpaxmaji,  LEeJUII0JIO3a, AaMHHOYKCYCHasi  KHCJIOTa),  WUIIOCTPUPOBATh



FEHETUYECKYI0 CBSI3b  MEXKJYy HHUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapakTepru30BaTh HUCTOYHUKU
YIIAEBOJIOPOAHOTO ChIphsl (HE(Th, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MepepaboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOHOTO BEIIECTBA WIIM MIPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BIAJETh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJaX Hay4HOr'O MO3HAHUs, UCIOJIb3YEMBIX B XUMUU MPU U3YUEHUU BEUIECTB
M XUMUYECKUX  sBJIGHMM  (HAOMIOJCHUE, U3MEPEHHUE, IKCICPUMEHT,
MOJCIIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
OPUHATHS PEUICHUHA B KOHKPETHBIX J>KM3HCHHBIX CHUTYAIUSIX, CBS3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHMM  COONIIONATh  TpaBWja  IOJIb30BAHUS
XUMHUYECKON MOCYAOoW M Ja0OpaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBINOJHEHUIO
71a60PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIIEPUMEHT (IPEBpAIllEHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHAa W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpraHUYeCKUX BEUIECTB, JCHATypalusi OEJKOB NpHU HArpeBaHHUH, LBETHbHIC
peakiu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MaCHOCTU IPHU
oOpaIieHn ¢ BeleCTBaMH M J1a0OpaTOpHBIM OOOPYIOBaHUEM, MPEICTABIIATH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOPMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3TUX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHIH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COOMIOJATh TpaBWJa  DKOJOTUYECKHU
11eJIeCO00Pa3HOro TMOBEACHUSI B OBITY M TPYAOBOH NEATEIBHOCTH B IENAX
COXPaAHEHUsSI CBOETrO 370pPOBbS M OKPYKArOUIEH MPUPOIHOU Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA >KUBbIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmbich nokasarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS U TPEIOTBpAIICHUs] MX BPEIHOTO BO3JAEHCTBUS HAa OPraHu3M
YEJIOBEKa;



JUTsE OOYYaIOIIMXCA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUAAIMIMX OOY4YaroIIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMUYECKUX (GOPMYIL.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaKaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOU KApTUHBI MHUpPA, POJM XWMHUU B II03HAHWUU SBICHUU
OpUpoAbl, B (POPMHUPOBAHWU MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUS MPAKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BIIQJICHUE CUCTEMOM XMMHUYECKMX 3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAralIIue NOHATHS (XMMHYECKHI 3J€MEHT, aTOM, U30ToI, S-, p-, d-
ANIEKTPOHHBIE OpPOUTAIM AaTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHHS, XHUMHUYECKas
CBs3b (KOBAJICHTHAsI, MOHHAsI, METaJNINYecKasi, BOJOPOIHAs), KpUCTANINYEeCKas
pelméTKa, TUIbl XUMUYECKUX PEAKIUHI, PACTBOD, DIIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAsL JUCCOLMALINA, OKHMCIUTEIb, BOCCTAHOBUTENb, CKOPOCTHb
XUMHUYECKON peakluy, XUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuii 3akod . 1. Menneneena,
3aKOH COXPAHEHMs MACChl BEIECTB, 3aKOH COXPAHEHWUS W IIPEBPAILCHHUS
AHEPIrUU MPU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XMMHWHM, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKAl(Ue B OCHOBE IIOHUMAaHUA
MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKUX SIBIICHUW, (PaKTOIOTHYECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJTYYEHHM M O€30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKON AEATEIbHOCTU
YeJI0BEKA,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHITHUSA
IIPY ONIMCAHUK HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHUI HCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
coctaBieHuss (GOpMyd BEUIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHii,
cucrtematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS



OTJIEJIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbli ra3, yrieKucCIbli ra3, aMMHax,
raméHasi U3BeCTb, HeTalI€Hast U3BECTh, IUTHEBAS COJIA, MUPUT U IPYTHE);

chOpPMUPOBAHHOCTh YMEHUW OMNPENENATh BAJIEHTHOCTb U  CTEINEHb
OKHCJICHHUS] XUMAYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ
XUMHUYECKON CBsI3U (KOBaJ€HTHas, MOHHAs, MeTaJyIMuyecKas, BOJOPOAHas) B
COCAUHEHUAX, THUIl KPUCTALINYECKOW PEIIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAILIMYECKAs), XapaKTeP CPEIbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTH YMEHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPraHWYECKUX BEILIECTB M0 MX COCTaBYy K ONpPENEIEHHOMY KJaccCy/TpyIie
COEIUMHEHUIN (MpOCThble BEIIECTBA — METalbl U HEMETaJUIbl, OKCH[BI,

OCHOBAaHMsI, KUCJIOTbI, aM(POTEPHBIE TUIAPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIUH;

c(OPMUPOBAHHOCTh YMEHMHM XapaKTE€pU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKHMX 3JeMeHTOB |—4 mepuonoB Ilepronnyeckoil CHCTEMBI
xumudeckux snemeHToB JI. M. MeHaeneeBa, MCNonb3ysl MOHATUA «S-, p-, d-
AJIEKTPOHHBIE  OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTHM WU3MEHEHUS CBOMCTB XMMHUYECKMX JJIEMEHTOB M UX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckon crucTeMbl XMMUYECKUX
anemenToB [l. 1. MeHpeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIUE
XUMHAYECKHE CBOMCTBA HEOPraHUYECKUX BEILIECTB pPAa3JIMYHBIX KJIACCOB,
IIOATBEPXKAATh CYIIECTBOBAHUE NEHETUYECKOU CBA3U MEXKAY HEOPraHMYECKUMMU
BEILIECTBAMH C MOMOIIBIO YPABHEHNH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCU(PULIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKaM (YHCIY M COCTaBy PEarupyrolIuX BEUIECTB, TEIIOBOMY
addeKTy peakiuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
pEeaKlMK, yYaCTHIO KaTaau3aropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHUSI PEAKIUI pa3IMYHbIX
TUIIOB, TOJHBIE W COKpAIEHHBIE YpaBHEHUS pEaKIMil HOHHOTO OOMEHa,
YUHTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMH HIYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIUHU, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTAB PAa3JIMYHBIX HEOPraHWUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  TYyTEM  HMOHBI, MNPHUCYTCTBYIOIIME B  BOAHBIX  PAcTBOpPax
HEOPTraHWUYECKHX BEILIECTB;



c(OPMHUPOBAHHOCTh YMEHHUM pPACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMd TOCPEJACTBOM COCTABIEHUS OAJIECKTPOHHOTO
OaylaHca ATUX peaKIuii;

c(hOPMHPOBAHHOCT,  YMEHUH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakiuu OT pa3IuyHbIX (PAKTOPOB; XapakTep CMENICHUsS
XUMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTHU OT BHEIIHETO BO3JEHCTBUS (IPUHIUTT
Jle lllaTenbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XHMHYECKHE TIPOIECCHI,
JIeKAIIHe B OCHOBE TIPOMBIIIICHHOTO MOJTYYEHUSI CEPHON KUCIOTHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAy4YHBIX MPUHIHUIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUU MPOBOAWTH BBHIYMCIICHUS C UCIIOIH30BAHUEM
MTOHATHUS «MacCOBas JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHHH T'a30B
Opy  XUMUYECKHX PEaKIHUsAX, Macchl BEIIEeCTBA WU O0BEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIH O00bEMY OJHOTO U3
yYacCTBYIOIIUX B PEAKIMHM BEHIECTB, TEIIOBOTO d(deKrra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHMSI MACcChI BEIIECTB, IPEBPAIICHHS U COXPAHCHUS SHEPTHH;

chOPMHPOBAHHOCT, YMEHHH  COOJIIOMAaTh  TpaBWjIa  ITOJIH30BAHUS
XUMHUYECKON TOCYJI0M M J1TabOpaTOpHBIM O0OpYJIOBaHHMEM, a TaKXKe IMpaBUiia
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OTBITOB;

c(hOpPMHPOBAHHOCT, YMEHUU IUIAHUPOBATh W BBIMOIHATh XUMUYCCKUN
AKCIIEPUMEHT (pa3jIoKeHHE MTePOKCHIA BOIOPO/Ia B MPUCYTCTBUH KaTaIN3aTopa,
OTpeNeieHrue Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCATHHOTO
WHIMKATOpa, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKInM, peakIiMu HWOHHOTO OOMEHa, KAadeCTBEHHBIC PEaKIMW Ha Cyiab(dat-,
KapOOHAT- ®  XJOpWUI-aHUOHBI, HAa  KATHOH  aMMOHHWs,  pCIIeHUE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemaM «Mertamibey u  «Hemeramib») B
COOTBETCTBHUM C TIPaBWJIAMH TEXHUKH O€30MacHOCTA TMpPHU OOpaIeHUH C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO DKCIIEPUMEHTa B (popMe 3aliCH YPAaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GopMyIMPOBATH BBIBOJIBI HA OCHOBE ATUX PE3Y/IbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKU aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMio, TONyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKanuu, IHTepHeT U ApyTHX);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COOJIO/IaTh TMpaBWiIa  SKOJOTHYECKU
11eJ1ecO000pa3HOrO TOBEACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B IENSIX
COXpaHEHUSI CBOETO 37I0POBbS M OKPYKAIOIIEH MPUPOTHON CPEbl, OCO3HABATH
OTMACHOCTh BO3JICHCTBUS HA JKWUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,



noHuMasi cmbica mokazatens IIJIK, moscHAT, Ha npuMepax CIIOCOObI
YMCHBIIICHUSI W TIPEIOTBPAICHUS HMX BPEIHOTO BO3JCHCTBHS HAa OPTraHU3M
YeJI0BEKa;

JUTSE OOYJArOIIMXCS C OTPAHHYECHHBIMUA BO3MOYKHOCTSIMHU 3JIOPOBBS: YMCHHE
IPUMEHSATh 3HAaHUSA 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIECTB H
XUMHWYECKHUX SIBJICHUI;

JUIS CIICTIBIX W CIa0OBUASMIIMX OOYYalOIMIUXCsS: YMEHHE HCITOJIb30BaTh

penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenudd JI. bpaitns nmns  3amucu
XUMUYIECKUX (POPMYIL.
TEMATHYECKOE IIVTAHUPOBAHUE
10 KITACC
N HanmenoBann KoumuecTBo yacos DJIeKTPOHHbIE
" e pa3ueioB (uudpoBbIe)
n/ Bcer Kontpoasnsl  IIpakTnyecku
TeM o0pa3oBaTeJbHbI
n 0 e padoThlI e padoThlI
NPOrpaMMmbl e pecypchbl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer
OpraHn4eCcKon
xumuu. Teopus
1.1 CTPOECHUS 3
OpraHUYECKUX
COeMHEHMH A.

M. bytieposa

Hroro no paszneny 3

Pa3nea 2. Yraesogopoasbl
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aJIKa/InEHBI,
AJIKVHBI
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2.3 e 2
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YTIIEBOZOPOIOB
H Ux
nepepadoTka

Hroro no pazneny

13

Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeuHeHust

CroupTsl.
3.1 3
deHon
AJLIeruael.
KapGoHogsie
3.2 KHUCJIOTHI. 7 1
CioxHble
3uUpEI
3.3 YrieBoabl 3 2
Uroro no pazaeny 13
Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeIuHeHus
AMUHBI.
4.1 AMMHOKHCIIOT 3
bl. benku
Hroro no pazneny 3
Paspgen 5. BeicokoMoJIeKy IsIpHbIe COCUHEHUS
[Tmactmaccel.
5.1 Kayuyxkun. 2
Boiiokna
Hroro no pazneny 2
OBIIEE
KOJIMYECTBO
4 2
YACOBIIO 3 3
[TPOI'PAMME
11 KJTIACC
Ne HaumenoBanu KosnvecTBo yacoB DJIeKTPOHHbIE
© e pa3aeiioB u (undpoBbie)
n/ Bcer Konrtpouabnsl  IIpakTuyeckn
TeM o0pa3oBaTe/bHBI
n e padoThI e padoThI
NPOrpamMMbl e pecypcsl

Paznen 1. Teopernueckne 0CHOBbI XMMUM

Crpoenue
aTOMOB.

1.1

3




IIepuonnuecku
1 3aKOH U
IIepnonnuecka
sI cUCTeMa
XUMHYECKUX
ajeMeHTOoB /I,
. MenneneeBa

Crpoenue
12 BEIIECTBA.
' Mmuoroo6pasue
BEIIECTB
13 XuMuyeckne 6 | |
peakiumn
Hroro no pazaeny 13
Pasnen 2. Heoprannueckasi xumMusi
2.1 MeTtamisl 6 1
2.2 Hemeramisr 9 1 1
CBs3b
HEOPraHUYECKH
2.3 X 1 2
OpraHUYECKUX
BEIIECTB
Hroro o pazaeny 17
Paznen 3. XumMus 4 :KM3Hb
31 Xumus 1 4
KM3HB
Hroro o pasneny 4
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 3
ITPOTPAMME
IMOYPOYHOE INVNIAHUPOBAHMUE
10 KJIACC
Ne KoauuecTBO 4acos I 3_]'[eKTp0HH],]
aTa
Kourpoas  Ilpaktuue e undpossbie
Tema ypoka Bce H3yYeH
n/ HbIE cKHe s o0pa3oBareJ
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[Ipenmer
OpraHnu4eCcKou
XUMHH, €
BO3HHUKHOBCHHUE,
pa3BUTHE U
3HAQUYCHHE

02,09,2
025

Teopus crpoeHus
OpraHuYeCcKux
COEMHEHMH A.
M. bytneposa, eé
OCHOBHbIE
MIOJIOKEHHUSI

09.09.2
025

[IpencraBnenue o
KJIaCCU(UKAITNN
OpPraHUYECKUX
BELIECTB.
Howmenxkiarypa
(cuctemaruyecka
) U TPUBHAJIbHbIE
Ha3BaHUS
OpPraHUYECKUX
BEILIECTB

AnKaHBI: COCTaB
U CTPOECHHE,
TOMOJIOTHYECKHI
pan

MertaH u 3TaH —
MIPOCTEUILINE
MPEACTaBUTENN
aJIKaHOB
ANKEHBI: cOCTaB
U CTPOECHHE,
CBOMCTBa

16.09.2
025

23.09.2
025

30.09.2
025

07.10.2
025

OTHIIEH 1
MIPONWIEH —
[IPOCTEUILINE
[IPEACTABUTENN
AJIKEHOB

14.10.2
025

[IpakTnueckas
pabota Ne 1.
«Ilonyuenune

21.10.2
025




JTUJIEHA U
HU3YyYECHUE €0
CBOWCTB»

AJKaaueHsbl.
byranuen-1,3 u
METWJIOyTaTUeH-
1,3. [lonyuenue
CUHTETUYECKOTO

Kaydyka u
PE3UHBI

11.11.2
025

10

11

12

AJKWHEL: cocTaB
1 0COOCHHOCTH
CTPOCHUS,
TOMOJIOTHYECKUM
psan. ALeTuiaeH —
MPOCTEUILINI
MpeACTaBUTEb
aJIKUHOB

Brraucnenus 1o
YpaBHEHUIO
XHUMHYECKOH
peakuuu

Apenbl: 6eH301 1
TOJIYOIL
ToKCHUYHOCTH
apeHoB

18.11.2
025

25.11.2
025

02.12.2
025

13

14

I'eneTnueckas
CBSI3b
YII€BOLOPOIOB,
IIPUHAUIEKALTIX
K pa3iIu4HbIM
KJ1accam
[IpupoaHbie
HCTOYHUKH
yII1€BOJOPOIOB:
IIPUPOJIHBIN ra3 u
MIOMYTHBIE
He(TsIHBIC Ta3bl,
He(Th U
MPOAYKTHI €€
nepepadoTKu

09.12.2
025

16..12.2
025

15

IIpupoausie

23.12.2




16

17

18

19

20

21

22

HMCTOYHUKHU
YIJIEBOJOPOOB:
IIPUPOJIHBIN ra3 u
MONyTHBIE
He(TsIHBIC ra3bl,
HeTh U
MPOAYKTHI €€
nepepadoTKu
KonTposnbnas
pabora 1o
pasneny
«YTeBoaopoab»
[Ipenenbuble
OJIHOATOMHBIE
CHUPTBL: METAHOJ
U 3TaHOJL
Bonoponnas
CBS3b
MHoroaTomHbIe
CIUPTHL:
STUJIEHTJIMKOJb U
[JIMLIEPUH
DEHOJI: CTpOEHHUE
MOJIEKYJIBI,
¢buznyeckue u
XUMHUYECKUE
CBOICTBA,
MIPUMEHEHHE

Anbpaeruasl:
dbopManbaerua u
aneTanbAeru/.
Aueron
OAHOOCHOBHBIE
npeaesibHbIe
KapOOHOBbIE
KHUCJIOTHI:
MypaBbUHAS U
YKCyCHas
IIpaxTrueckas
pabota Ne 2.
«CBolicTBa
pacTBopa

025

30.12.2
025

13.01.2
026

20.01.2
026

27.01.2
026

03.02.2
026

10.02.2
026

17.02.2
026
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YKCYCHOH
KHUCJIOTBI»
CreapuHoBas 1
OJIEMHOBAs
KHUCJIOTHI, KaK
IIPEICTaBUTENHN
BBICIIIUX
KapOOHOBBIX
KHCIIOT

24.02.2
026

24

Mbla Kak coJiu
BBICIIIHX
KapOOHOBBIX
KHCJIOT, MX
MOIOIIIEE
JIIEUCTBUE

03.03.2
026

25

Crnoxuble 3hupbl
Kak MPOU3BOIHBIC
KapOOHOBBIX
KHCIIOT.
I'mpponuz
CIIOHBIX 3(pUpOB

10.03.2
026

26

Kupsr: runponus,
MIPUMEHCHHE,
Orooruyeckas
POJIb JKUPOB

17.03.2
026

27

28

29

VYraeBoasr:
COCTaB,
KJIacCU(PUKAIIHSL.
Baxneiimue
MPEACTABUTEINH:
TJII0KO34,
bpyxTO3a,
caxaposa
Kpaxman u
LEJUTI0JI03a KaK
MIPUPOIHBIE
MOJIUMEPDI
KonTponbHas
pabota no
pazneny
«Kucnopoacoaep
Karue

24.03.2
026

07.04.2
026

14.04.2
026




OpraHHYECKUe
COCTUHEHUSY/
Bcepocculickas
MIPOBEPOYHAs
paborta

30

31

O6mas
XapaKTePUCTHKA
a30TCOIepPKAIINX
OpraHUYECKUX
coeIHEeHU /
Bcepoccutickas
MIPOBEPOYHAs
pabora

AMUHBI:
METHJIAMUH U
AHUJINH

21.04.2
026

28.04.2
026

32

AMWHOKHCIIOTBI
Kak aM(pOTepHbIe
OpraHUYECKUE
COEINHEHMS, UX
OMOJIOTMYECKOE
3HAYEHUE.
Ilentunel. beakn
KaK MPUPOIHBIC
BBICOKOMOJIEKYJIS
PHBIE COSTUHEHUS

05.05.2
026

33

OcCHOBHEBIE
IIOHATHUA XUMHUU
BBICOKOMOJICKYJISI
PHBIX
COeTMHEHUH

12.05.2
026

34

OcHoBHbBIC
METOJbI CUHTE3a
BBICOKOMOJIEK YISt
PHBIX
COCTUHCHMH.
IInactMacchl,

KayuyKH,
BOJIOKHA

19.05.2
026

OBLLEE
KOJIMYECTBO
YACOB 10

34




[IPOTPAMME | |

11 KJTACC

Kosaun4yecTBo 4acoB JJIeKTPOHH
Ne bI€

Jlara
Kontpoas IIpakruue uudposbIe
Tema ypoka Bce U3yYeH
n/ HbIE cKHe odpa3oBarte
ro us

I padoThI padoThbl bHbIE

pecypchl

XUMHUYECKUU

3JIEMEHT. ATOM.
02,09,2

1 DneKTpoHHas 1
025

KoH(uUryparus
aToOMOB
[Tepuoanueckuii
3aKO0H U
Ilepuonuueckas
cHCTeMa

XHUMHYCCKHUX
09.09.2

2 anementoB JI. U. 1
025

MenpeneeBa, ux
CBA3b C
COBPEMEHHOM
TEOPHUEHN CTPOCHUSA
aTOMOB

3aKOHOMEPHOCTH
N3MCHCHUSA
CBOMCTB
XAUMHUYECKHUX
9JIECMEHTOB U UX
COE€IMHEHUH I10

rpymnmnam u
byl 16.09.2

3 OepUoOaaM. 1
proa 025

3HaueHne
MEPUOTUIECKOTO
3aKOHA M CHCTEMEI
XHUMHYECKHX
anemeHToB J[.H.
Menneneena B
Pa3BUTUU HAYKU

4 Crtpoenue 1 23.09.2



BCIIIECTBA.
XHUMHYECKas CBSI3b,
€€ BUBI;
MeXaHU3MBbI
oOpa3zoBaHHs
KOBaJICHTHOM
cBs3u. BogopoiHas
CBSI3b

BanenTHOCTS.
DIEeKTpOOTpHUIIATET
pHOCTE. CTEIIeHb
OKHCJICHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTpOEHUS

ITonstue o
JCTIEPCHBIX
CHCTEMaXx.
HUctuansie n
KOJIJIOUTHEIC
pacTBOPBI.
MaccoBas 1ois
BeIIeCTBA B
pactBope

025

30.09.2
025

07.10.2
025

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COE€IUHEHMH.
I'eneTnueckas
CBS3b
HEOPraHUYECKUX
BEIIIECTB,
Ppa3IMYHBIX
KJIaCCOB

14.10.2
025

Knaccudukamms
XUMHUYECKUX
peakuuii B
HEOPraHWYeCKOu 1
OpraHNu4eCcKou
XUMUU. 3aKOH
COXpaHEHHUs MacChl
BEILIECTB; 3aKOH

21.10.2
025




COXpaHEHUs U
IIpEBpaLICHUSA
SHEPIrUU MpU
XUMHUYECKUX
peakuusx

CxkopocTb
peaxiuu.
OOpaTtumbie
peaxiuu.
XUMHUYECKOE
paBHOBeECHE

11.11.2
025

10

11

12

13

14

[IpakTnueckas
pabora Ne 1.
«Bnusitane
Pa3IMYHBIX
(hakTOpOB Ha
CKOPOCTh
XUMHUYECKON
peaKIum

DIEeKTpoIUTHYECKA
sL TUCCOLMALIUS.
IlonstHe o
BOJIOPOJHOM
nokazarene (pH)
pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'mpponus
OpraHUYEeCKUX U
HEOPraHUYEeCKUX
BEILIECTB

OKuCIUTENBHO-
BOCCTaHOBUTEJIbHBI
€ peakLHuu.
[Tonsarue 06
AIIEKTPOIIN3E
pacriaBoB U
pacTBOpPOB coOJEr
KonTponsHas
pabota o pasnemny
«Teopernueckue
OCHOBBI XUMUI

Mertamnsl, ux

18.11.2
025

25.11.2
025

02.12.2
025

09.12.2
025

16..12.2




15

16

IIOJIOJKCHUE B
[Tepuonnueckon
CHCTEME
XHUMHYCSCKHX
anemenToB /l. .
Menneneesa u
0COOEHHOCTH
CTPOCHHUS aTOMOB.
OO0mrue
¢buznyeckue
CBOICTBa METAJIJIOB

CrnnaBel METaJIOB.
DNEKTPOXUMHUECK
Ui psn
HaIlpsHKEHUN
METaJIJIOB

XUMHUYECKHE
CBOICTBA
BaXHEHUIITIX
METaJIJIOB (HATpUH,
Kalnii, KaJIbIIHii,
MarHui,
AITIOMUHUN) U UX
COCTMHEHUH

025

23.12.2
025

30.12.2
025

17

XnMuyeckme
CBOICTBA XpoMma,
MEIU U UX
COE€TMHEHUI

13.01.2
026

18

XnMuyeckme
CBOMCTBA IIMHKA,
JKenesa U ux
COE€TMHEHUI

20.01.2
026

19

[IpakTnueckas
paborta Ne 2.
"Pemenne
AKCTIICPUMEHTAIIbH
BIX 3a7a4 I10 TeME
«MeTamie»"

27.01.2
026

20

Hemeramnsl, nx
MOJIOXKEHHUE B
[Tepuonnueckoi
cucreme

03.02.2
026




XUMHYECKHUX
anemeHToB J[. U.
MeHnpaeneeBa u
0COOEHHOCTH
CTPOCHHUS aTOMOB

21

22

23

24

dusnueckue
CBOMCTBa
HEMETAILJIOB.
AsmoTponus
HEeMeTaJUIoB (Ha
npumMepe
KHCJIOPOJIa, CEPBI,
docdopa u
yriiepona)
XHUMHUYECKHE
CBOMCTBa
TaJIOTE€HOB, CEPBI U
UX COCIMHEHUH

XUMHUYECKHE
CBOICTBA a30Ta,
dbocdopa u ux
COCTUHEHUN
XnMuyeckme
CBOMCTBa
yraepoja, KpeMHUs
U UX COCTUHEHUM

10.02.2
026

17.02.2
026

24.02.2
026

03.03.2
026

25

IIpumeHenne
BaKHEHUIITIX
HEMETaJlJIOB U UX
COE€TMHEHUI

10.03.2
026

26

27

O06001menue u
CHCTEeMaTH3aIsI
3HAHUH 110 TEME
«Hemertanmsy.
Breraucnenus 1o
YpaBHEHUSM
XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacd€Thl

IIpaxTrueckas
pabota Ne 3.

17.03.2
026

24.03.2
026




«Pemenue
AKCIIEPUMEHTAJIbH
BIX 3aJ1a4 I10 TEME
"Hemeramsr"»

28

KoHntposbHas
pabota mo Temam
«MeTamae» 1
«HemeTaib»

07.04.2
026

29

Heoprannueckue u
OpraHUYEeCcKUe
KHUCJIOTBI.
Heoprannueckue n
OpraHUYEeCKUe
OCHOBaHUs

14.04.2
026

30

31

AwmdorepHbie
HEOPraHWYECKUe U
OpraHu4ecKre
COCIUHCHMUS.
I'eneTnyeckas
CBS3b
HEOPraHUYEeCKUuX 1
OpraHNUYeCKHUX
BEIIIECTB

Ponp xuMuu B
obecnieueHUH
JKOJIOTUYECKOMH,
JHEPreTUYECKON U
MMUILEBOM
0e30ITacHOCTH,
pa3BUTUU
MEIUIINHEI

21.04.2
026

28.04.2
026

32

[IpencraBnenus 06
00IIMX HAYYHBIX
MIPUHITUATIAX
MIPOMBIIIICHHOTO
MOJTy4YECHUS
BaXXHEHUIITUX
BEILIECTB

05.05.2
026

33

Yenosek B Mupe
BEIIIECTB U
MaTepuasoB

12.05.2
026

34

XuMUs U 310pOBbE

19.05.2




YCJIOBCKA
OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

026

34 2 3

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMsI

TCOPCTI/I‘ICCKI/IG OCHOBBI OpFaHquCKOﬁ XHUMHNHU

CdopmupoBaHHOCTH MIPEACTABICHUI 0 XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU
B TIO3HAHWM SIBIICHUH MPUPOABI, B (DOPMHUPOBAHWY MBIILICHHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKIMOHAIBHOH TPAaMOTHOCTH,
HEO0OXOIMMOM ISl peHIeHHs] MPAKTUYECKUX 3a/1ad U SKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M TMPUPOHOMN

cpene

1.2

1.3

Bnanenue cucremMoll XMMHYECKMX 3HAHHUM, KOTOpas BKIIOYACT:
OCHOBOIOJIAraroIIue MMOHSTHUS (Momnekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs CBSA3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 0OBEM, YTIEepOIHBIA CKeNeT,
(byHKIMOHANBHAS  TPYINa, pajuKaig, W30MEpUsi, H30MEPHI,
TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA- H
a30TcoJieprKalllie COeTUHEHHS, OMOIOTUYECKH aKTUBHbBIE BEIIECTBA
(yrmeBompl, >KUpBI, O€IKH), MOHOMEp, IMONHUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPUU W 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHSI OpPraHMYECKHX BemecTB A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMHH,
(hakTOJIOTHMUECKHE CBEJCHUSI O CBOMCTBAxX, COCTABE, MOJYYCHHH H
0€301acHOM  WCTIOJIb30BAHUM  BAKHEHIIMX HEOPTaHUYECKUX |
OpPTaHMYECKUX BEHIECTB B OBITY U MPAKTUYECKOW AESITETHHOCTH

YCI0BCKa

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ BBISABIIATE XapPAaKTCPHBIC MPU3HAKU




1.4

1.5

1.5

1.6

2.1

2.2

HOHHTHﬁ, YCTaHAaBJIMBATb nux B3aMOCBA3b, HCII0Jb30BAaTh
COOTBETCTBYIOIIHUE IIOHATHA IIPpH OIMMCAaHHWH COCTaBa, CTPOCHHA U

MIPEeBPALICHUI OPraHUYeCKUX COeIMHEHUN

C(OPMHPOBAHHOCTh ~ YMEHMH  HCIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUISl COCTABJICHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYyTOH, COKpamEHHON) (OPMYIT OpPraHHYECKUX BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLNN, U3TOTAaBIUBATh MOJEIN MOJIEKYJI
OPraHMYECKHUX BELIECTB NI WUIIOCTPAlMM HMX XMMHYECKOIO U

IIPOCTPAHCTBCHHOI'O CTPOCHUA

ChopMUPOBaHHOCTh YMECHUH yCTaHABIUBATh IPHUHAUICKHOCTD
HU3YUYCHHBIX OPraHHUYCCKHUX BCUICCTB IO MX COCTAaBY U CTPOCHHUIO K
onpeneaéHHOMy Kiaccy (Tpymne) coeauHeHud (yriaeBOAOPOJIbI,
KHCJIOPOJ U a30TCOJIEPIKAIINE COSTUHEHMSI, BHICOKOMOJICKYIISIPHBIE
COCJIMHEHUS), JlaBaTh MM Ha3BaHHUS [0 CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

Cq)OpMI/IpOBaHHOCTb YMCHUA ONPCACIIAThL BU/BI XMMHYECKOM CBS3U

B OpPraHUYECKUX COEUHEHMSIX (OUHApHbIE U KPATHbIE)

ChopMHpOBaHHOCTh yMEHHS MPUMEHSTH: IOJIOXKEHUS TEOpUU
CTpOEHHsI opraHudeckux Bemects A.M. bymimepoBa s
OOBSICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa H

CTPOCHUS; 3aKOH COXPAHCHUA MACChI BCUICCTB

YraeBogopoasl.  Kucnopomconepxamme ¥ a30TCOIEpIKAIIUE

OpTraHUYCCKUC COCIUHCHU . BLICOKOMOJ'ICKy.]'IHpHLIe COCOIMHCHUA

ChopmMupoBaHHOCTh YMEHMI MPHUBOIUTH TPUBUATbHBIE HA3BAHUS
OTJIENbHBIX OPTAaHHUUYECKUX BEIIECTB (STHJICH, MPOIMUIIEH, alleTHIICH,
STUJICHTJIMKOJb, TJIMIEpUH, (PeHom, Gopmanbaeru, aneraibIerul,
MypaBbHMHAs KHUCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAsl KHUCIOTA,
CTeapuHOBasl KHUCIIOTa, TIIIOK03a, (PpyKTO3a, Kpaxmal, LeJUTI03a,

TJIMLKH)

ChopmupoBaHHOCTE YMEHHUI XapaKTEepH30BaTh COCTaB, CTPOCHHE,
¢u3HUecKne ¥ XUMHUYCCKUE CBOWCTBA THIMYHBIX TPEICTaBUTEINCH
Pa3IUYHBIX KJIaCCOB OPTAaHWYECKUX BENIeCTB (METaH, ITaH, 3THJICH,
MIPOMUJICH, alleTHieH, OyTaaueH-1,3, merunOyraauen-1,3, 6eHson,
METaHOJI, 3TaHOI, STUJICHIIUKOJIb, TIIULEPHH, dbenomn,
areTalbJCTUl, MypaBbHHAs W YKCYCHas KHCJIOTBI, TJIFOKO3a,

Kpaxmall, [[eJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta)

2.3

ChopMHUpPOBAaHHOCT, YMEHHUSI HWJUTFOCTPUPOBATH TEHETHYECKYIO



24

CBA3b MCKAY THUIIMYHBIMU MPEACTABUTCIIAIMU PA3JIMYHBIX KJIACCOB
OpraHU4Y€CKUX BCIIICCTB YpaBHCHUAMU COOTBCTCTBYIOIIIUX

XUMHUYECKHUX PEaKIH ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX POPMYI

ChopMUPOBaHHOCTh ~ YMEHHSI ~ XapaKTePH30BaTh  HMCTOYHHKH
YTII€BOJOPOAHOTO CBHIPhs (He(PTh, MPUPOIHBIN T'a3, YTroJb), CIIOCOOBI
WX TepepaboTKH ¥ TMPAKTUYECKOE MPUMEHEHHE MPOJIYKTOB

nepepadboTKu

XUMHUS U KU3HL. PacuéTerl

3.1

3.2

33

34

3.5

ChopMupOBaHHOCTh YMEHHMH BIIQAECTh CHUCTEMOM 3HaHHWHA 00
OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMSA, UCIIOJIB3YyEMbIX B XUMHHU
IpU W3YyYCHUU BEIIECTB W XHMMHYECKHX SIBJICHUH (HaOmroneHue,
U3MEpEHHE, OKCIEPHUMEHT, MOJCIUPOBAHKE), HCIOIb30BAThH
CHCTEMHBbIC XMMHYECKHE 3HAHHMA /IS TPUHATHS pPEUICHUH B
KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSX, CBSA3aHHBIX C BEIECTBAMH U

HUX MPUMCHCHUECM

CdopmupoBaHHOCTh YMEHHUI CcOONIOAATh MpaBUjia MOJIB30BAHUS
XUMHYECKOH MOCYAON M JIaOOpaTOPHBIM OO0OPYIOBAHHEM, a TAKKE
MpaBWwia OOpalieHWsl C BENICCTBAMH B COOTBETCTBUU  C
WHCTPYKIUSAMH TIO BBINOJHEHHIO JITA0OPATOPHBIX XHMHUYECKHX

OIIBITOB

ChopMupOBaHHOCTb ~ YMEHHUH  IUIAHUPOBaTb U BBINOJHSATH
XUMHUYECKHH 3KCIIEPUMEHT (IIpEeBpaIleHUs] OPraHUYECKUX BEILECTB
MpYU HArpeBAaHUM, TMOJYYECHHE STHICHA M W3YYECHHE €ro CBOWCTB,
Ka4CCTBCHHBIC PCAKIUHU OPraHU4YCCKUX BCHICCTB, ACHATypalHud
OeIKOB TpH  HarpeBaHUM, IBETHbIE peakIuu OelKoB) B
COOTBETCTBUM C TMpaBWJIaMM TEXHHUKH O€30MacHOCTH IpH
oOpallleHuu C BelIeCTBAaMU M JIaOOpaTOpHBIM OO0OpPYIOBAaHUEM;
OpeACTABIATE PE3YJIbTATBI XMMHUYCCKOTO JOKCIICPUMCHTA B (1)OpM€
3allUCH YpaBHEHHH COOTBETCTBYIOIIUX peakuuid U (GpopMyIupoBaTh

BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopMUpOBaHHOCTh ~ yMEHHUIl  MPOBOJUTH  BBIUYUCIEHHUS IO
XUMHUYECKUM YPaBHEHMSIM (Macchl, 00bEMa, KOJIMUYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKlUu MO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB HWIM IPOJSYKTOB
peaxiun)

ChopMUpOBaHHOCTH ~ YMEHHM  KPUTHUYECKH  aHAJIU3UPOBAThH

XUMHYCCKYTO I/IH(I)OpMaI_[I/IIO, MMoJIy4acMyr0 M3 pa3HbIX HUCTOYHHUKOB




(cpencTBa MaccoBoit nuadopmaru, cetb HTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCTE YMEHHI COOJIFOIATh MPAaBHIA DKOJIOTHUYECKU
1eJ1ec000pa3HOro MOBEACHHS B OBITY U TPYAOBOW JESATEIHLHOCTH B
LEISIX COXpPaHEHHsI CBOETO 3/I0pPOBbS U OKPYXAIOUIeH MpupoIHON
Cpelbl, 0OCO3HABATh OMACHOCTh BO3/JCWCTBUA HA JKHUBBIE OPTaHU3MBbI
ONpeNeIEHHBIX ~ OPraHWYEeCKHX  BEIIECTB, IIOHUMAs  CMBICI
nokazarens [IJIK (mpenenbHO OMyCTUMOW — KOHLEHTpALUM),
MOSICHATH Ha IMpUMepax CHOCOObl YMEHBIICHHS U MPEJOTBPAIICHUS

HuX BpEAHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4€JI0BCKa

11 KITACC

Kon

NPOBEPAEMOT0

pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Bianenne cucremMoli XMMUYECKHX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XMMHUYECKHHA JJIEMEHT, aToM,
ANIEKTPOHHAsT 000JI0UYKa aToMa, S-, p-, d-3IEeKTPOHHBIE OpOUTAIU
aTOMOB, HMOH, MOJEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHUCJIEHUS, XUMHYECKass CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBI 00BEM, KpUCTAJUTMYECKasl PEmETKa, THUIbI XUMHUYECKHX
peakuui (OKHCTUTENBHO-BOCCTAHOBHUTEIBHEIE, IK30- u
SHAOTEPMHUUYECKHUE,  PEAKIMd  HOHHOTO  OOMEHa),  pacTBOp,
BJIEKTPOJIUTHI, HEAJEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLHALIMS,
OKHUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMMHYECKON peakIuu,
XUMHYECKOE  PAaBHOBECHE); TEOpUM W 3aKOHBI  (Teopus
AIEKTPOJIUTUYECKOU auccounannu, llepumonnueckuit 3axon [.M.
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (DAKTOIIOTUYECKHE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJTYYCHHH M OE30MacCHOM HCIOIb30BAHUU
BOKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOMN

JACATCIIBHOCTH 4YC€JIOBCKA

1.2

ChopMHpoBaHHOCTh YMEHUN BBISBIISITH XapaKTepHbIE MPU3HAKU U
B3aUMOCBA3b U3YYCHHBIX IMOHATUH, IPUMEHSITH COOTBETCTBYIOILHE
MOHATUSA IIPU OINHUCAHUM CTPOEHUS U CBOMCTB HEOPIaHUYECKHUX

BEUICCTB U HUX npeBpameHI/Iﬁ; BBIABJIIATH B3aUMOCBA3b XUMHWYECKUX




3HAHUH C IIOHATUAMU u NpeaAcCTaBJICHUAMU APpyrux

€CTCCTBECHHOHAYYHEBIX IIPEAMETOB

1.3

1.4

1.5

1.6

1.7

BH&I[GHI/IG OCHOBHBIMHM MCTOJaMH HAYYHOI'O0 IMO3HAHHA BCIICCTB U
XUMHYCCKHUX SIBICHHUHU (Ha6HIO,I[eHI/Ie, HU3MCPCHUEC, OJKCICPHUMCHT,

MOJICIIMPOBAHNE)

ChopmMupoBaHHOCTh YMEHUN ONPEAEsATh BAaJICHTHOCTb U CTEIECHb
OKHCJICHUSI XMMUYECKHX D3JIEMEHTOB B COCAMHEHUSX Pa3IUYHOIrO
COCTaBa, BHJ XUMHUYECKOM CBs3u (KOBaJEHTHas, WOHHAas,
MeTajIn4ecKas, BOJIOPO/THAS) B COCIUHEHUSIX, THUII
KPUCTAINIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTroMHas,

MOJICKYJISIpHAsI, HIOHHAs, METaJUIMYecKasi)

ChopMupoBaHHOCTh yMEHUU OMNpEAENsATh XapakTep Cpelbl B

BOAHBIX paCTBOpaX HCOPraHUYICCKHUX COGI[I/IHGHI/Iﬁ

ChopmupoBaHHOCTE YMEHHUS KJIACCU(UIUPOBATH XUMHUYECKHE
peakuuu [0  pa3JIMYHbIM IpU3HAKaM (YUCIy M COCTaBy
pearupyroIux  BEIIECTB, TEIIOBOMY 3G (deKTy  peakiuw,
W3MCHCHHMIO CTCIICHEH OKHUCJICHUS 3JEMEHTOB, OOpaTUMOCTH
peaKkIny, y9acTHIO KaTajln3aTopa)

ChopMupoBaHHOCTH yMEHUW COCTaBISTH YpPaBHEHHUS pPEaKIIHi
Pa3JIMYHBIX THIIOB, IOJHBIE M COKPAILIEHHBIC YPABHEHUS pPEaKIUI
MOHHOIO0 OOMEHA, YYWThIBasl YCIIOBUS, NMPU KOTOPBIX 3TH pPEaKLUuu

UAYyT 10 KOHIA

1.8

1.9

CdopmupoBaHHOCTH YMEHHH MIPOBOAMTD peaxuuu,
MIOATBEP K IAIOIINE Ka4yeCTBEHHbIN COCTaB pa3IMYHbIX
HEOPraHWYECKUX BEUIECTB, PAclO3HABaTh OIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

CdopmupoBaHHOCTH yMEHUHI pacKpbIBaTh CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX peakuuit MIOCPEJICTBOM

COCTaBJICHUSA 3JICKTPOHHOTO OajaHca 3THUX peaKI_II/Iﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOMN PCaKkiun OT pa3JIMIHBIX (I)aKTOpOB

1.11

2.1

ChopMupoBaHHOCTb YMEHHUH OOBICHATH XapaKTep CMEIICHUs
XUMHUYECKOTO  DPABHOBECHA B  3aBUCUMOCTH OT  BHEIIHETO

BozaeiicTBus (npunimn Jle [larense)
OO1m1ast 1 HeOpraHUuyecKast XUMHS

CchopMupoBaHHOCTh YMEHUH pacKpbIiBaTh cMbIc [leproanueckoro

3akoHa  J[.MI. MeHneneeBa ® = JEMOHCTPHpPOBAThH  €rO




CHCTEMAaTH3HPYIOUIYl0, OOBSCHUTEIBHYI0 M IMPOTHOCTHYECKYIO

byHKIAH

22

23
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2.5

2.6

2.7

ChopMupoBaHHOCTE YMEHUH  XapaKTepU30BaTh  DIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX OJJIeMEHTOB 1—4 mepuoaoB
[lepuonuueckoit  cucTeMbl  XUMUYECKuUX  diaeMeHToB  J[.H.
MenneneeBa, HCHONB3YyS TMOHATUS  «S-, p-, d-DIEKTPOHHBIE
opouTanm», «QHEPreTU4ecKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX
COCIMHEHMH 10 mepuoiaM u Tpynmnam lleprogudeckoit cucTembl

xumuueckux asementoB .. MeHneneeBa

CpopMHUpOBaHHOCTH YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3ITHMUYHBIX
KJIACCOB, TMOJATBEPKJIaTh CYUIECTBOBAHHE T€HETUYECKOW CBSI3U
MEXIYy HEOPraHMYEeCKMMH BEIECTBAMHU C IOMOUIbI0 ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

CchopMupoBaHHOCTb YMEHMH YCTaHABIMBAaTh IPHUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB 110 UX COCTaBY K ONPEACIIEHHOMY KJIACCy
(rpynmne) coeauHeHMH (IPOCTbIE BEIIECTBA — METAUIBI U
HEMEeTalsIbl, OKCHU[bl, OCHOBAaHHUS, KHCIOThl, amM{QOTEepHbIE

TUAPOKCHJIBI, COJIH)

ChopmMupoBaHHOCTH ~ YMEHUH  HCIONB30BaTh  XHUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJCHHUS (OpPMYyN BEIIECTB U YypaBHEHUU
XUMHUYECKUX peakiuii, cucremarnueckyro HomeHkinatypy (IUPAC)
U TPUBHAIBHBIE HA3BaHUs OTACJIbHBIX HEOPraHUYECKHUX BELIECTB
(yrapHblif Ta3, YrIeKUCIbIH Tra3, aMMHaK, TaméHas W3BECTb,

Herami€Hasi U3BeCTh, IUThEBAs COJIA, TUPUT U APYTHE)

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB Pa3JIMUYHBIX
KJIACCOB, TOATBEPXKJATh CYIIECTBOBAaHUE TEHETHUYECKOW CBSI3H
MEXJy HEOPraHMYECKMMHU BEUIECTBAMU C IOMOILIBIO YpaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCTE  YMEHHIH  IUTAHUPOBATh H  BBIMOJNHSTH
XUMUYECKUM JKCIEPUMEHT (pa3joKeHHE TMEPOKCHIa BOJIOPOJa B
MPUCYTCTBUU  KaTaJIW3aTopa, OIpPEACIICHHEe Cpeabl pPacTBOPOB
BEIIECTB C TOMONIbIO YHUBEPCAIBHOTO HMHAMKATOPA, BIUSIHHUE
pa3nUYHBIX (AaKTOPOB HA CKOPOCTh XUMUYECKOW peaKIMH, peakiuu

WOHHOTO 00MEHa, Ka4eCTBEHHBIC PeaKIuu Ha cylbdaT-, KapOoHat-




2.8

u XJIOpUA-aHUOHBEI, Ha KaTHuoOH adMMOHUA, pemiCHuc
IKCIICPUMEHTANBHBIX ~ 3amad 1o  TemMaM  «MeTaub» |
«Hemetaiuibl») B COOTBETCTBHM C  TNPAaBWIAMHA  TCXHUKH
0€30MaCHOCTH TpU OOpAIICHUH C BEIIECTBAMH U J1a00PATOPHBIM
000pyIOBaHUEM;  TPEACTABISATH  PE3YJIbTaThl  XMMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH YPaBHEHUIH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

ChopmupoBaHHOCTh YMEHUH cOOMIOJaTh NpPaBHJIA IOJIb30BAHUS
XUMHUYECKON MOCYyJoi U 1a00paTOpHBIM 000pyIOBaHUEM, a TAKKe
nmpaBujia  oOpallleHusi ¢ BEUIECTBAMU B COOTBETCTBHUU  C
WHCTPYKIUSAMH TIO BBIMOJHEHUIO JabOpaTOPHBIX XUMHYECKHX

OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHHMHM  XapaKTepu30BaTh  XMMHUYECKHE
IIPOLIECCHI, JIEKAIME B OCHOBE IIPOMBILUICHHOIO IOJYyYEHUS
CEpHOIl  KHUCJIOTBHl, amMMHakKa, a Takke C(HOPMUPOBAHHOCTD
npeacTaBIeHuid 00 O0MMX HAyYHBIX MPUHIUIAX U IKOJOTHYECKUX

npo6neMaX XUMHNYCCKOI'O IIPpOU3BOACTBA

XUMHUS U )KU3HL. PacuéTtrl

3.1

3.2

33

CdhopMupoBaHHOCTD IIPEICTaBICHUN 0 XUMHUYECKON
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIA XUMHH
B TO3HAHUM SBJICHUNA NPUPOAbI, B (POPMHUPOBAHUHU MBILUICHUS U
KyIbTYpbl ~ JIMYHOCTH, €€ (YHKIUOHAJIBHOW  TI'PaMOTHOCTH,
HEOO0XOAUMOMN Ui pelIeHHUs MPAKTUYECKUX 33734 M SKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U HPUPOJHOU
cpene

ChopMupoBaHHOCT ~ yMEHUH  KPUTHYECKH  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POPMAIHIO, MOJIy4aeMyl0 U3 pa3HbIX UCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHMKAIIUH, CeTh VIHTEpHET U Jpyrue)

CchopMupoBaHHOCTh YMEHMI COONIO/AaTh MpaBUIIa HKOJIOTHYECKU
1enecoo0pa3Horo NoBe/ieHusl B ObITY U TPYIOBON NIEATEIHHOCTH B
LEJIAX COXPAHEHHs CBOETO 3JI0POBbSI M OKPY)KAIOLIEH MPHUPOIHON

cpembl

34

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI
OnpeNeEHHBIX BEIIECTB, NOHUMAas cMmbica nokazatens [IJIK,
MOSICHATH HAa MPUMEpaxX CIocOObl YMEHBIICHHS U MPEIOTBPAILICHHS

X BpEOAHOI'O BOS)IeI\/'ICTBI/IH Ha OpraHu3M 4€JI0OBCKa




3.5

ChopMupoBaHHOCTH ~ YMEHHH  NPOBOAMTH  BBIYHUCICHUS  C
HCIIOJIb30BAHUEM IIOHATHUS «MAcCOBas J0Js BEIECTBA B PACTBOPEY,
O00BEMHBIX OTHOLIEHHUH Ta30B MPU XUMHUYECKUX PEAKIIMAX, MACChI
BEIIECTBA MM O00bEMa Ta30B 1O M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOro 3(d@dekra peakuu Ha OCHOBE 3aKOHOB

COXpPaHCHHU MAaCChl BEHIECTB, IIPEBpAlICHUA U COXPAHCHUA SHCPIrUn

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
1

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBHI OpFaHquCKOﬁ XUMHNHN

Hpez[MeT OpFaHquCKOﬁ XUMHUHU: €€ BO3HHKHOBCHHUC, PA3BUTUC W 3HAUYCHHUC B
IMMOJIYYCHHHU HOBBIX BCHICCTB U MATCPUAJIOB. Teopm[ CTPOCHUA OPraHUYCCKUX

coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKECHHS

1.2

CrpykrypHble (OpMysbl OpraHM4ecKuX BemecTB. ['omonorus, u3omepus.
XHUMHYECKasl CBSI3b B OPTaHWYECKHX COCIMHEHMSIX — OJAVHAPHBIC M KpAaTHBIE

CBs3H. Hpe,Z[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(l)I/IKaI_II/II/I OpTraHNYCCKUX BCUICCTB

1.3

2.1

2.2

Homenknatypa  opraHM4yeckux  COEOUHEHHH  (cucTeMaTudeckas) U
TPUBHUAIbHBIE HA3BAHUS BAKHEUIUX MPEICTaBUTENEH KIaCCOB OpraHMYECKHX

BEIIIECTB
YrneBoropoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOrMYecKHil psa. MeraH u 3TaH —
IpoCTeHINe MPEeACTaBUTENN AIKAaHOB: (PU3NYECKHE M XMUMHUYECKUE CBOICTBA
(peakMM 3aMeIleHUs] M TOPEHHUs), HAXOXKJIEHHE B NpPUPOAE, MOJydeHUE U

IMPUMCHCHUC

AnKeHsI: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUIIeH U MMPOIMNWJICH —
HpOCTCﬁIHHC MMPEACTAaBUTECIIN AJIKCHOB: (I)I/ISI/I‘-ICCKI/IG U XHUMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHHUA, TIHApaTallid, OKHCICHHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHUEC U IPUMECHCHUEC

2.3

Ankanuensl: Oyraauen-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeine

XUMHYECKHE CBOICTBA (peakrust MOJIMMEPHU3aITUN ). [Tonyuenune



CUHTETUYECKOIO KaydyyKa U PE3UHBI

24

2.5

2.6

3.1

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTMYECKHH Psll. ALCTHIICH
— MPOCTEUIIMHA NPEICTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U
XMMHUYECKHE CBOWCTBA  (peakuuu THJIPUPOBAaHUS, TaJlOTCHUPOBAHUS,

TUApaTaliu, TOPEHHs ), TOTyYeHUE U IPUMEHEHHE

Apenbl. benson: cocra, crpoeHue, Gu3NYECKHE U XHUMHUYECKHE CBONCTBA
(peakuuy TrajJOreHUPOBAHUS W HUTPOBAHMS), IOJIYYEHHUE U IPUMEHEHHE.
Tonyoun: cocraB, cTpoeHue, PU3NUECKHE U XUMHUYECKUE CBOMCTBA (pEaKIIuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIyYeHUE U NMPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXJY YIJI€BOJIOPOAAMHU, MPUHAMICKAIIUMU K

Pa3IMYHbIM KJ1acCaM

[TpuponHble HCTOYHUKH YIJIEBOAOpONOB. IIpuponHslii ra3 M NOIYTHBIE
HedTsHbIe ra3el. HedTh n €€ npouncxoxaenue. CriocoOb! nepepadoTKu HEPTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKHI, KaTaluTHUeCKuil), muposus. [IpoaykTsl
nepepaboTku He(pTH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KaMeHHBI# yroib U MPOayKTHI €ro nepepadoTKu
Kucnopoconep:xaiiue opraHn4eckiue CoeIMHEeHUs

IIpenenbHble OQHOATOMHBIE CHMPTHL. MeETaHON M 3TAHON: CTPOEHHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBA (pEakUUu C aKTUBHBIMHM MeTallJIaMH,
raJIor€HOBOJIOPOAMU, TOpEHHE), MpUMEHEeHHe. BoopoaHbie CBSI3U MEXay
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHoOroaromHsle  COUPTHL. OJTWIECHIVIMKOAbL W  TIHMLEPHUH: CTPOEHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJEWCTBHE CO IIEJTOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! PeaKIisl Ha MHOIOaTOMHBbIE cUpThl). JlelicTBre Ha

OpTraHu3M YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMOCpUHA U OTUJIICHTJINKOJIA

32

®deHOoJI: CTPOCHHE MOJEKYNbl, (PU3MUECKHE ¢ XUMHUYECKHE CBOWCTBA.

TokcnunocTs penona. [Ipumenenue penona

3.3

34

3.5

AJ'IB,I[CFI/II[H u KCTOHEI. CDopManbz[erI/Iz[, alcTaJabACTU A CTpOCHHUC,
(1)I/I3I/I‘IGCKI/IC u XHUMHUYCCKUC CBOMCTBA (peaKL{I/II/I OKHUCJICHUA )51

BOCCTaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), MOJIYYCHHE U ITPUMCHCHUEC

OHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHe U XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIMe
JUIsL KJlacca KHCJIOT, peakius 3TepuuKalnu), MOoJIydeHHe U MpPUMEHEHHUE.
CreapuHOBass M OJIEMHOBAas KUCJIOTHl KAk MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHMCJOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, UX

MOIOIIlee IEUCTBUE

Crnoxnabie >Qupsl Kak NPOU3BOAHBICE KapOOHOBBIX KHUCIOT. [ 'maponus



clOXHBIX 3¢upoB. Kupel. I'maponu3 xupos. IlpumeHeHue KUpOB.

buonornueckas POJIb ) KUPOB

3.6

VYrneBogsl:  cocraB, Kiaccu(uKanus — yrieBoJoOB  (MOHO-, JAH- U
nonucaxapuzbl). ['Mmoko3a — mpocTedmuii MOHOcCaxapua: OCOOCHHOCTH
CTPOECHHS MOJIEKYJIbI, (PU3NUECKHE U XMMHUECKHUE CBOMCTBA (B3aUMOJICCTBIE
¢ rungpokcugom Menu(ll), okucieHwe aMMHAuHBIM PAacCTBOPOM OKCHJA
cepebpa(l), BoccTaHOBIIEHHE, OPOKEHHE TIFOKO3bI), HAXOXKACHUE B TIPUPO/IE,
npUMeHeHue, Ouonornyeckas poib. PorocuHTe3. DPpyKTo3a Kak H30MEp
rmoKko3bl. Kpaxman u memtonosa Kak HpupojHble moiaumepbl. CTpoeHue
KpaxMasla ¥ LeJUIono3bl. Du3nuecKkue W XMMHUYECKHE CBOMCTBA Kpaxmaia

(Tuaponu3, KaueCTBEHHAs! PEaKIUs C UOJIOM)

A3oTcozeprkale OpraHn4eckue COeAMHEHUS

4.1

4.2

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHndeckue coequHeHus. @uznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha nmpuMepe riuiuHa). buonornyeckoe
3Ha4YeHUEe aMUHOKHCIOT. [lenTuapl

benku kak nOpupoAHbIE BBICOKOMOJIEKYISIpHbIE coeauHeHus. llepBuuHas,
BTOPUYHAS W TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOHCTBA OEIKOB:

Tuapon3, ACHaTypalrd, KaHCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMONIEKYIISIpHBIE COCIMHEHUS

5.1

5.2

OCHOBHbBIE TOHSTUS XUMHUU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp,
MIOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEpHU3alUH, CpPEIHsI
MoJieKyJsipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHUH — OJIMMEPU3ALUs U NTOJIMKOHEHCALIHS

OKCIEpUMEHTAJIBHBIE METO/ABl M3YyYEHHUs BEIIECTB W HUX IPEBPALLEHUI:
O3HAaKOMJIEHHE C o0Opa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

r1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

11 KUIACC

Kon

1.1

IIpoBepsieMblii JJIEMEHT COJIEPKAHUSA

TeopeTnyeckre OCHOBBI XUMUHU

XuMU4ecKuil ayeMeHT. AToM. Snpo aTomMa, M30TONBl. DJIEKTPOHHAs
o0oJi0uKa. DHEpreTHuecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTaly, s-, p-,
d-anemenTbl. OCOOEHHOCTH pacIpesieleHHs] JIEKTPOHOB IO OpOUTANsM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHAS KOHPUTyparus

aTOMOB




1.2

Ilepuonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKHUX 3JIEMEHTOB
HA.N. MengeneeBa. CBs3pb mnepuoauyeckoro 3akoHa u Ilepuonnueckoi
CcUCTeMbl XuMUuYeckux emMeHToB J[.M. MenaeneeBa ¢ COBpeMEHHOM Teopuei
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIIAM H

rnepuoaam. 3HadyeHHe NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

1.4

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHJBI XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJIApHAs U TMOJIApHAs, MOHHAsA, MeTaindeckas). VoHbI:
KaTUOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XHMHUYECKOU

cBs13M (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN). BogoponHas cBs3b

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

1.6

BemectBa  MOJEKYJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
[IOCTOSIHCTBA COCTaBa BeUIECTBA. [HUIbl KPUCTAUIMYECKUX  PEIHIETOK.
3aBUCHUMOCTb CBOWCTBAa BEUIECTB OT THUIA KPUCTAIUIMYECKON PpEUIETKU.
[lonsaTe o gucnepcHbBIX cuUcTeMax. VICTMHHBIE M KOJJIOMIHBIE PacTBOPBI.

MaccoBas 107151 BEIIeCTBa B pacTBOpE

Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

HCOPraHNYCCKUX BCIUICCTB

1.7

1.8

1.9

1.10

Xumnueckas — peakius.  Krmaccudukanus — XMMUYECKMX — peakiuid B
HEOPraHWYECKONM M OpraHMYecKO XUMHUHU. 3aKOH COXpPAHEHHS MacChl
BEILECTB, 3aKOH COXPAHEHWSA W IPEBPALCHUS DHEPIUU P XUMHUYECKUX

peaKknusgax
CKOpOCTB pc€aKkuuu, €€ 3aBUCHUMOCTB OT Pa3INYHBIX (l)aKTOPOB

O6paTI/IMLIC peakniunu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIMAKOIIKE Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

QHGKTPOJ'II/ITI/ILICCKE[H Jucconuranus. CuibHBIC B cl1a0ObIe SJICKTPOJIUTHI. Cpena
BOJHBLIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpam,Has[, oicjIoyHas. PeaKHI/II/I

MOHHOTO 0OMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pc€akuuu

Heoprannueckas xumust

2.1
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Hemeramnsl. [lomoxkenue HemeramnoB B llepuoamdeckoid  cucteme
xumudeckux dneMeHnToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nyeckue CBONCTBA HEMETAIIOB. AIIJIOTPOIUS HEMETAJUIOB (Ha MpuMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOTe€HOB, CEphI, a30Ta,

dbochopa, yrmepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,



KHUCJIOPOJICOACPKAIIUX KHUCIOT, BOJOPOAHBIX coenuHenuit). [Ipumenenue

Ba)KHEHIIINX HEMETAIIJIOB U UX CO@,Z[I/IHCHI/Iﬁ
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Meramnsl. [lonoxenne meraiioB B Ilepuoanueckoil cucteMe XUMHUYECKHUX
anementoB J[.M. MengeneeBa. OCOOCHHOCTH CTPOCHHUS DIICKTPOHHBIX
oOosiouek aToMoB MeTamioB. OOmme ¢u3nueckue CBOWCTBA METAJIOB.

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKEHUN METAJLIIOB
XUMHUYECKHUE CBOMCTBA BAXXKHEHIIMX METAUIOB (HATpU, Kauui, KalbIUH,
Mar"uii, aJlOMUHUHN, [IMHK, XPOM, KeJlle30, Mellb) U UX coenuHeHuid. Ooume

CIIOCOOBI IMOJIYYCHHA MCTAJLJIIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6BITy H TCXHHUKC

2.5

I'enetnueckass CBA3b HCOPraHN4YCCKUX  BCLICCTB, MNPUHAMICKAINIUX K

Pa3JIMYHBIM KilIaCCaM

XUMHUS U )KU3Hb

3.1

3.2
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Ponr xumum B o0ecrieueHUH SKOHOFH‘ICCKOﬁ, BHCPFCTHQCCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, pPa3sBUTHU MCIAUIMUHLI. ITonsatue o HAay4YHbIX METOHAaX

II03HAaHUA BCIIECCTB U XUMHNYCCKHUX peaKuHﬁ

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPHHIMIAX  POMBIIUIEHHOTO
MOJTyYEHUSI BaXKHEUIINX BeliecTB. YeloBeK B MUPE BEIIECTB M MaTEPHAJIOB:
BOKHEUIIIME CTPOUTENIbHBICE MaTepualbl, KOHCTPYKIIMOHHBIC MAaTEepUaIbI,
KpacKu, CTEKJIO, KepaMHKa, MaTepHuasbl AJsl 3JEKTPOHUKHU, HAHOMAaTepUabl,
OpraHUYEeCKHe U MUHEpAIbHbBIE YOOPEHHUS

XuUMHST U 3JI0pOBbE YEJIOBEKA: IpaBHJIa MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, IpaBujia 0€30MaCHOTO HMCIOJB30BaHUS MpenaparoB ObITOBOM

XHUMHHU B HOBCGI[HCBHOﬁ KHU3HU

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
» Xumus. 10 xmace. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxkrrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

» Xumusi. 11 xmacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxknronepHoe obiectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
KHUTA JIJI YYUTENS, TECThL, TPEHUPOBOYHBIE TECThI EI'D

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET
HOYTOYK, HHTEPHET PECYPCHI.
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