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MHOACHUTEJBHASA 3AIIUCKA

[Iporpamma Mo XWMHHM Ha ypOBHE cpemHero odmiero oOpaszoBaHms pa3paboTaHa Ha ocHOBe demepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickort deneparumy, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (emepanbHOU
oOpa3oBaTenbHOM TMporpaMmbl  cpeaHero ooOmero obpaszoBanusi (POII COQO), mnpencraBieHHbix B DeaepalibHOM
rocygapctBeHHOM obOpasoBarenbHoM cTanaapre COO, ¢ yuérom KoHuenuuu npenomaBaHusi y4eOHOTo mpeameTa «XUMUSD» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yIOlMX OCHOBHBIE O00pa3oBaTelIbHbIE NPOrPAMMBbI, H
OCHOBHBIX T0JIOKeHUM «CTpareruu pa3BuThs BocniuTanusi B Poccuiickoit @enepanuu Ha nepuoa a0 2025 roga» (Pacnopsixenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0/IOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K ONPEACTICHUI0 OOlIeld cTparerud oOy4deHHUs, BOCIUTAHUS U
pa3BUTUS 00yUaroIMXCs cpeacTBamMu ydeOHoro mpeamera «Xumus» miaga 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBUIIU
koHuenrtyanbHble mnonoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH IE€JEW, COAEpX aHUs, pPE3yJIbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMHUecKoe 00pa3oBaHuUE, MOJy4YaeMOe BBITYCKHUKaMH OOIIe00pa30BaTeIbHON OpPraHU3aluu, SBISETCS HEOThEMIIEMOU
4acThio MX 00pa3oBaHHOCTU. OHO CIIy>)KUT 3aBEpPLIAIOLIMM 3TallOM peaju3aldd Ha COOTBETCTBYIOIEM €My 0a30BOM ypOBHE
KJTFOYEBBIX LIEHHOCTEHN, MPUCYIIMUX LEIOCTHONW CHUCTEME XMMHUYECKOTo 00pa3oBaHusl. DTH HEHHOCTH KAacaloTcs MO3HAHUS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOIO OTHOILIEHUS K
CBOEMY 3I0POBbI0 M IMPHUPOJIHON cpene. Peanusyercs xumuueckoe oOpa3zoBaHHe OOy4YarOIIMXCsl HA YPOBHE CPEIHEro OO0IIero
oOpa3oBaHMsI CPEACTBAMHM YyUEOHOro mpenMera «XUMHs), COJIepKaHue U MOCTPOCHHE KOTOPOTO ONpeiesieHbl B IporpaMme o
XUMHHU C YUETOM CHEUU(PHUKU HAYKU XUMHH, €€ 3HAaUCHUsI B IO3HAHUU MPUPOJBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOUIMX LieJe M MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEJHEro oOuiero oOpa3zoBaHUs B
Poccuiickon @eneparun.

XHUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0coOyI0 poib B COBPEMEHHOW LIMBUIIM3ALMU, B CO3JJaHUU HOBOM
0a3bl MaTepUabHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, B CO3JaHUE
L[EJIOCTHOT'O MIPEICTABIICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, KOTOPOE POPMHUPYETCS] B XUMUU Ha
OCHOBE MOHHMMAaHHMS BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3M MEXIY CTPOCHHUEM BEIIECTB, MX
CBOMCTBAaMHU U BO3MOXXHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHsI CTala HEOThEMJIEMON YacThbIO MUPOBOM KYJIBTYPHI,
HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TpyJa MW JKU3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHS Kak Hayka



co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHM HampaBjieHa Ha pEIIeHHE TJI00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, TUIIEBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHbI 370POBbSL.

B cooTBeTcTBUM ¢ OOIIMMHM LEISIMU U PUHLUIIAMH CPEJTHEr0 OOUIEro o0pa3oBaHus coaepkaHue npeamera «Xumuss» (10—
11 xmaccel, 6a30BbIN YPOBEHb H3yUEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJTOTOBKY OOYYarOIINXCs,
HEOOXOUMYIO UM JIJIsl BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIICITHOTO BKIIOYCHHS B )KM3HB COIMYMA, MPOJIOJKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsomuMy peaMeTa « XUMHUS» ABIAIOTCS 6a30Bble Kypchl — «Oprannueckas XuMus» U «O01as 1 HeopraHuyeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUS KOTOPBIX SIBJISAIOTCS OCHOBBI 0a30BOM HayKu: cHCTeMa 3HaHUU 110
HEOPraHWYECKON XUMHH (C BKIIFOUCHHUEM 3HAHUM U3 OOIIel XUMUU) U opraHndeckor xumuu. GopmMupoBaHre JaHHOW CHCTEMBbI
3HaHUU NPU U3YYEHUHU IpeIMeTa 00eceunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT0OOpa3usl BEIIECTB HA OCHOBE OOIIMX
IOHSTUH, 3aKOHOB U TEOPUN XUMUMU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas XuMus» chopmupoBaHa B
nporpaMMe Mo XMMHUHM Ha OCHOBE CHCTEMHOIO MMOJXOJa K M3yUeHHUIO y4eOHOro marepuana M OOyCJIOBJIEHA HCTOPUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONPEIECIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XMMHHU BELIECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCMYECKOW TEOPUU CTPOEHUS OPraHMYeCKHX COEIMHEHUW, a TakKe Ha YpOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEICTABIECHUN O CTpoeHUH BellecTB. CBelleHNs 00 M3y4aeMbIX B Kypce BEIIECTBaX JAOTCS
B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUI. B Kypce opraHndeckoil XMMHUH MOIy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs MEpBOHAYalIbHBIE MPEACTABICHUS O XUMHYECKOU
CBAI3H, KJIaCCU(UKALIMOHHBIX NPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOU PEAKLIUU.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMere «XUMHs» 0a30BOro YpOBHS pacCMaTpPUBAETCA MU3YyUYEHHBIM Ha YPOBHE OCHOBHOTO
oOuiero oOpa3zoBaHUsl TEOPETUUECKUI MaTepuand U (PaKTOJOTMUYECKHE CBEJICHHS O BELIECTBaX M XMMHMUYECKOl peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO1as 1 HeopraHudeckas XUMUsS» 00ydarolMMCs MPEeIOCTaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKMX MO3MIMM, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHHE
(yHKIMIA 5TOTO 3aKOHA — OT 0000IIaroNIeH 10 00BICHSIONICH 1 MPOTHO3UPYIOIIEH.

Envnas cucreMa 3HaHWM O Ba)XHEHIIHMX BEIIECTBaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX M MNPUMEHCHUH, a TAKKE O
XUMUYECKUX PEAKIUAX, UX CYLIHOCTH M 3aKOHOMEPHOCTSIX MPOTEeKaHus aomnonHserca B Kypcax 10 m 11 kiaccoB sneMeHTamu
coJiep KaHusl, UMEIOIMMHU KYJIbTYPOJOTUYECKUNA U MPUKIIATHON XapaKkTep. DTH 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3U
XUMHUU C JPYTUMU HayKaMH, paCKpbIBAIOT €€ poJib B MMO3HABATEIbHON U MPAKTUYECKON JESITEIbHOCTH YeJI0OBEKA, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHUs K MPOLECCY TBOpPYECTBA B OO0JIACTH TEOPUM M MPAKTHUUECKUX MPUIOKEHUH XUMHUU, MOMOTaroT



BBIIIYCKHUKY OPHEHTHUPOBAThCS B OOILNECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpPoOJeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBATh UHGOPMAIIUIO U MPUMEHTH €€ ISl MOMOJHEHUs 3HAHWM, PEIICHHUs] WHTEIUIEKTyalIbHBIX M AKCIIEPUMEHTAIbHBIX
HCCJIEI0BATENbCKUX 3a7a4. B nienoM coaepkanre yueOHOro npeamera « XMMHUsD» TaHHOTO YPOBHSI H3yYEHUs] OPUEHTHPOBAHO Ha
dbopMupoBaHHEe y 00YYarOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIJIsl MOHUMaHUS GUIOCOPCKUX UIEH, TAKUX KaK: MaTepHalIbHOE
€IMHCTBO HEOPTraHWYECKOTO0 W OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOJHBIX SBICHUM MMyTEM OKCIEPUMEHTa U pEUICHHs MPOTUBOPEUMH MEXIy HOBBIMU (DakTamMu U
TEOPETHYECKUMU NPEIINOChUIKAMH, OCO3HAHUE POJIA XMMUU B PEIIEHUH 3KOJIOTMYECKUX MPOOJIEM, a TakKe MPoOIeM cOepeKeHus
DYHEPIreTUYECKHUX PECYPCOB, CBIPBS, CO3AAHNS HOBBIX TEXHOJIOTMI U MaTEpUAJIOB.

B mnnane pemienust 3ajay BOCHMTAHUS, PA3BUTHS M COLMANM3ALMM OOYYarOIIMXCS HPUHATHIE MPOTpaMMON IO XHUMHUU
MOJIXO/bl K ONPEACNICHUIO CONEPKAHUS U MOCTPOEHUS IpeaMeTa MpeaycMaTpuBaioT (JOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
AeCcTBUM, HMMeromuX 0a30BO€ 3HAUEHHUE JUIS PA3IUYHBIX BHUJIOB JACSITEIBHOCTU: PEIICHUs MpoOsieM, MOMCKa, aHalu3a |
o0pa®oTku MHpOpMalMU, HEOOXOAMMBIX Il NPHUOOPETEHHUs OMbITa MPAKTUYECKOM M HCCIeA0BATEIbCKOW J1E€ATENbHOCTH,
3aHUMAIOLIEH Ba)XHOE MECTO B [IO3HAHUU XUMUH.

B npakTtuke npenogaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOTO OOILEro oOpa3oBaHUs, TaK U HA YPOBHE CPEHErO OOLIEro
o0pa3oBaHusl, IPU ONPEACIICHUH COJEPKATEIbHON XapaKTEPUCTUKHU LIEJEH N3yUYeHUs MPEeAMETa HallPaBICHUEM MIEPBOCTENEHHOM
3HAYUMOCTHU TPAAUIMOHHO MPU3HAETCS POPMUPOBAHME OCHOB XMMHUYECKON HayKH Kak 00JJACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MIPAKTUYECKON AEATEIBbHOCTH YEJIOBEKA U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTypbl. C METOOUYECKOW TOYKU 3PECHMS
TaKOM MOAXO0J K ONPEACIICHUIO LIEJIEW U3yUYEHUS ITPEAMETA ABIISIETCS BIIOJHE OITPABIAHHBIM.

CorynacHO JTaHHOW TOYKE 3PEHMsS TJIaBHBIMHM LIETISMUA M3Yy4eHHs npeameTra «Xumus» Ha 06azoBom ypoBHe (10 —11 ki)
SABJISIFOTCSL:

1 ¢opmupoBaHHEe CHCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHONW KapTHUHBI MHpa, B
OCHOBE KOTOPOHM JieXkaT KIIIOUeBble MOHATHS, (yHIaMEHTalbHbIE 3aKOHbl M TEOPUM XHMHHU, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHE U MIOHUMAHUE CYIIHOCTH JAOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUYECKOIO XapaKTepa, 03HaKOMJIEHHE C UCTOpPHUEH
UX Pa3BUTHSA U CTAHOBJICHHUS;

] ¢opmupoBaHMe W pa3BUTHE TMPEIACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BEIIECTB M XHMMHYECKUX pEaKIui,
HEOOXOIUMBIX JUIsl TPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XUMHUUECKUX SIBICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU,

] pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOMIOJEHUEM U O0BSCHEHMEM XMMHUECKOTO SKCIePUMEHTA,
coOro/IeHreM MpaBuil 6€30MacHOT0 OOpaIleHUs C BEIIECTBAMH.



Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHKA TeJIel U 3a/1a4 U3yYeHHUs MPEAMETa B MporpaMMe 10 XUMHUHM YTOYHEHA 1
CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH TPHOPUTETAMH B CHCTEME CpemHero oomiero oobpaszoBanus. CeromHs B
MIPETNOIaBaHNY XUMUU B OOJBINEH CTEMeHW OTHAETCS MPEANOUYTeHHE IPAKTUYCCKONH KOMIIOHEHTE COACpKaHUS OOydeHUS,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHKA 00Ie00pa3oBaTebHOM OpraHU3alluy, BIAACIONIETO HE HAOOpOM 3HAHHM, a
(YHKIIMOHATLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU ¥ YMEHHSIMU aKTUBHOTO TOJTYUYEHUS 3HAHUH ¥ PUMEHEHHSI X B PeaTbHOU
KU3HHU JJIs1 PEIICHUS TPAKTUIECKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpH U3yYCHUHU TIpeAMETa « XUMHUSD JOMHHHUPYIOIEe 3HaYeHNEe TPUOOPETAIOT TaKKUE 1IN U 3a7a9d, KaK:

ajanrainus o0yJarolmmxcs K YCIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHUpPA, (OPMUPOBAHNE MHTEIUICKTYATbHO Pa3BUTON
JUYHOCTH, TOTOBOU K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIILHOMY MIPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dhopMupoBaHUEe Yy 00yHaIONUXCs KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIUH ), UMEIONIUX YHUBEPCATbHOE 3HAYCHUE IS
Pa3IMYHBIX BHJIOB JIEATEILHOCTH: pEIICHHs] TpoOieM, TOWCKa, aHajdu3a W o0paboTku uHGOpMAaIMU, HEOOXOIUMBIX I
MPUOOPETEHUS OIbITa JAEATEIBLHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHWW XUMHH, a TAKXKE JJIS OLICHKU C MO3UIIUN
AKOJIOTHYCCKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIISCTB M XUMHUYCCKUX IPOIIECCOB HA OPTaHHW3M YEJIOBEKA M MPUPOTHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OOyYarommxcs: CIOCOOHOCTHU
CaMOCTOSTENILHO TMPHOOpPETaTh HOBBIE 3HAHUS MO XWMHH B COOTBETCTBHHM C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpPEMCHHBIC HWH(DOpPMAIMOHHBIC TEXHOJOTHM JUIsl TOWCKAa W aHalu3a Y4YeOHOW W HAyYHO-TIOMYJSIpHOW WH(pOpManuu
XUMHUYECKOTO COJICP KaHUS;

dbopMHpOBaHHE ¥ pa3BUTHE Yy OOYYAMOIMIMXCS AacCCOIMATHUBHOTO U JIOTMYECKOTO MBIIIJICHUS, HAOIIOAaTeIIBHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YACTHOCTH, MPHU TUIAHUPOBAHUU U MPOBEJICHUN XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCITUTaHUE y 00ydaronmxcsi yOekIEHHOCTH B TYMaHUCTUYECKON HAIMpPaBICHHOCTH XWMHH, €€ BAXKHOW PO B pPEIICHUU
IJI00ANBHBIX MPOOJIEM PAIMOHATILHOTO TPHUPOAOIONH30BAHUS, TOTOJHEHUS JHEPreTUYECKUX PECypcoB U COXpaHEHUs
MIPUPOHOTO PABHOBECUS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHUS K TPUPOJIE U CBOEMY 3/I0POBBIO, a TaKkKe
MPUOOPETEHUS OMbITA MCIOJIb30BAHUS TIOJYYCHHBIX 3HAHUW I MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYallUSX, CBA3AHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM maHe cpemHero oOiero oOpa3oBaHHs MPEAMET «XHMHs» 0a30BOTO ypOBHS BXOJUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HAyYHBIE IPEAMETHI.



OOGriee YKnCiIO YacoB, OTBEIEHHBIX JJIA M3YUYCHUs] XMMHH, Ha 0a30BOM YPOBHE CPEIHETO OO0IIero o0pa3oBaHUsl, COCTABIISICT
68 vacoB: B 10 knacce — 34 gaca (1 gac B Henenmto), B 11 kiacce — 34 gaca (1 4ac B Heneno).

COILEPKXAHUE OBYYEHUSA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XMMUM

IIpenMer opraHnyeckor XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B ITOJYYEHHHM HOBBIX BEIIECTB U MATEPHUAIIOB.
Teopuss ctpoeHust opranmyeckux coeauHeHuii A. M. byrtiepoBa, €€ ocHOBHble moONOXkeHUsA. CTPyKTypHbIE (QOPMYIIbI
OpraHUYECKUX BemecTB. ['omonorus, nzoMepus. XUMHUYECKAsl CBSA3b B OPraHUYECKUX COCIMHEHUSAX — OJWHAPHBIE M KPATHBIE
CBS3U.

[IpencraBienue o kinaccuukanuy opranndeckux BeuiecTs. HomeHknaTypa opraHu4eckiux coelMHEeHU (cucTeMaTiiecKas)
Y TPUBUAJIbHBIE HA3BAHUSA BAKHEHUIIUX MPEICTABUTENECH KJIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMeHTalIbHbIE METO/IbI U3yUEHUs BEUIECTB U UX MPEBPAIICHUN: 03HAKOMJIEHHE ¢ 00pa3laMi OPTraHUYEeCKUX BEILECTB
U MaTepuajaMH Ha UX OCHOBE, MOJEJIMPOBAHNE MOJIEKYJI OPraHUYECKUX BEIECTB, HAOIIOACHHUE U OMMCAHNE JEMOHCTPALIMOHHBIX
OTIBITOB IO NMPEBPAILIEHUIO0 OPraHUYECKUX BEILECTB IIPU HarpeBaHUU (TJIaBJIeHHE, 0OyTIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. MeTaH U 3TaH — MPOCTEHIINE NPEICTABUTENN AJIKAHOB: (DU3UUYECKUE U
XUMHUYECKUE CBOMCTBA (peaKMy 3aMEeILeHUs U TOPEHNUs ), HAX0XKACHUE B IPUPOJIE, TOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU PAA. OTWIEH M NPOINUIEH — NPOCTEUIIHME TNPEICTABUTENN AJIKEHOB:
(du3nUecKue U XUMUYECKHE CBOMCTBA (peaklMK THIPUPOBAHMS, TAIOT€HUPOBAHUS, TUIpaTallii, OKUCICHHUS U MOJUMEpPHU3allin),
MTOJIy4YE€HHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 wu wmetunOyrtamuen-1,3: CcTpoeHHe, BaKHEWIME XUMUYECKHE CBOMCTBA (peakuus
nosmMepu3anum). [lonyyenne CHHTETUYECKOT0O KayuyKa U PE3HUHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMS, TOMOJIOTHUECKUN psiA. ALIETUIEH — MPOCTEUIINM MpEACTaBUTENb AJIKHHOB:
COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (peakluu THAPUPOBAHUS, TaJIOrC€HUPOBAHU, THIpaTallui, TOPEHUs),



NOJIyYEHUE U IPUMEHEHUE.

Apenbl. beH3oi: coctaB, cTpoeHue, PU3MUECKHEe U XMMUYECKUE CBOMCTBA (peakiUy TajllOr€HUPOBaHUS U HUTPOBAHMS),
noJlyueHue M mpuMeHeHue. Tonyon: cocmas, cmpoeHue, usuyeckue u XUMU4ecKue c8olucmea (peakyuu 2an02eHuposanus u
HUMpOBAanusl), noayyenue u npumeHenue. TOKCHUYHOCTb apeHOB. ['eHeTHuecKass CBsSI3b MEXIy YIVIEBOJOPOAAMH,
MPUHAAJIEKANIMME K Pa3IUYHbIM KJIACCaM.

[IpuponHble UCTOYHUKHU YTiaeBOAOpoaoB. [Ipuponnsiii ra3 u momyTHble HedTsAHbIE ra3bl. HedTh U e€ mpoucxoxaeHue.
Crioco6bl mepepa®oTKu He(THU: TeperoHka, KPeKUHT (TEPMHUYECKHM, KaTaluTU4decKuil), muponu3. [IpoaykTel mepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIN yToib U MPOAYKTHI €ro NepepadoTKU.

DKCcnepruMeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMJICHHE C 00pa3liaMu IJIaCTMACC, KayqyKoB U
pe3unbl, Kouiekiuu «HedTb» U «YToib», MOJeTupoBaHUE MOJIEKYJ YTJIEBOJOPOJOB M TallOT€HONPOU3BOAHBIX, MTPOBEICHUE
IPAKTUYECKON pabOoThI: MOJYUYEHUE STUIICHA U U3yUYE€HUE €r0 CBOWCTB.

Pacuérnbie 3agaum.

Boluucienus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJIYKTa
pEeaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIN MPOyKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeIMHeHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOJ M 3TAHOJ: CTPOCHUE, (PU3NYECKHE M XMMHYECKHE CBOMCTBA (PEaKLHMH C
aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHHE), MpUMEHEHUEe. BoAopoaHbIEe CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
JleficTBUE METaHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble CIUPTHI. DTUICHTIUKOb U TJIMIEPUH: CTPOEHUE, PU3NUECKUE U XMMUYECKUE CBOMCTBA (B3aUMOJACHCTBUE
CO UICJIOYHBIMU METaNIAMH, KAYECTBEHHAs pEaKUusi Ha MHOrOaTOMHbIE cHupThl). [leficTBUe Ha OpraHuMs3M 4YeloBeKa.
[IpuMmeHeHue MHIepruHa U STUICHTJIUKOIIA.

®deHoI: CTPOCHUE MOJIEKYJIbI, GU3HUECKUE U XUMUYECKHE CBOMCTBa. TokcuuHOCTh denona. [Ipumenenue denona.

Anpaerunbl U kemowusl. DopManbAeTUI, alleTadbJACTU: CTPOCHHE, (U3MUECKHE U XUMHUYECKHE CBOUMCTBA (peakiuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TOTYyUYCHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ENbHbIE KapOOHOBBIE KUCIOTH. MypaBbMHAs W YKCYCHAas KHCJOTHI: CTpOCHHE, (DU3UYECKUE W
XUMUYECKHE CBOWCTBA (CBOWCTBa, OOIIME JJIsi Kjacca KHCIOT, peakuus JSTepu(uKaiuu), MOJyuYeHHEe MW TMPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAsE KUCJIOTHI KaK MPEJICTaBUTENN BBHICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxnble 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxubix 3¢upoB. Xupsl. ['maponus xupos.




[Ipumenenue xupoB. bruosornueckas posb )KHUPOB.

VYrieBoapl: cocraB, KilacCH(PUKaLUs YIJIEeBOJOB (MOHO-, IH- U ToJucaxapubl). [1I0k03a — mpocTedmii MOHOCaXapH/I:
OCOOEHHOCTH CTPOEHHUS MOJCKYJbl, (U3MYECKHEe W XUMHUYCCKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcumom wmeau(ll),
OKHCJICHUE aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTtaHOBICHHE, OpOXEHWE TIIOKO3bI), HAXOXICHHE B IMPHUPOJIE,
MIpUMEHEHUE, Oroiorudeckast poib. @otocunte3. OpyKTo3a Kak U30MEp TIIFOKO3bI.

Kpaxman u nemironosza Kak OpupoAHble monuMepbl. CTpoeHue Kpaxmana W Henrosio3bl. dusmyeckne M XUMHYECKHUE
CBOMCTBa Kpaxmaia (TUApOJIN3, KAYECTBEHHAsl PEaKUUs C HOJ0M).

OKCneprUMEHTAIbHBIE METOAbl M3yUYEHHsS BEHIECTB M MX TMpEBpalleHUi: MpoBeAcHUE, HAOIIOJIEHUE | OINHMCAHHE
JIEMOHCTPALIMOHHBIX OTBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKHUCIIEHUE ITAHOJA OKCHIOM
meau(ll)), mMHOrOaTOMHBIX CHUPTOB (B3aumojelcTBue riaunepuHa ¢ rugapokcuaoM wenu(ll)), ampaerugoB (OKucClIeHUE
aMMUa4yHBIM pacTBopoM okcunaa cepeOpa(l) u rumpoxcuaom memu(ll), B3ammomelicTBue Kpaxmana € HOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Brruncnennss nmo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOIYKTa
pEeaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UJIU MIPOIYKTOB PEAKIIUN ).

A3oTcojepkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(oTepHble OpraHudeckue coeanHeHus. du3nyeckue M XUMHUUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha
npumepe riaviuHa). buosornueckoe 3HaueHrue aMUHOKUCIIOT. [lenTuabl.

benkn kak mpupojHBIE BBHICOKOMOJEKYJSIpHbIE coeAuHeHus. llepBUuHas, BTOpUYHAS W TPETUYHAs CTPYKTypa OEJIKOB.
XHUMHUYECKHE CBOICTBA OEJIKOB: TUPOJIU3, J€HATYpallks, KAUeCTBEHHbIEC PEaKUU Ha OCNIKH.

OKCnepUMEHTAIbHBIE METOJIbI M3YyYEHUs BEIIECTB U WX MpEeBpalleHuil: HaOMI0IeHUEe W OMHMCAHHE JEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIus OCJIKOB MPU HarpeBaHUU, [IBETHHIC PEAKIINH OCIIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OcCHOBHbIE TOHSTUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHWI: MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPU3AINU, CpPEIHsIsl MoJeKyJsipHass Macca. (OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALUS U TTOJIMKOHIECHCAIIHS.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M WX NpPEBpallleHUN: O3HAKOMIICHHE C O00pa3liaMu MTPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zamusi MEXNpPEAMETHBIX CBsI3€d TpH M3YYCHHHM OpraHuveckod xumuu B 10 Kacce OCYIIECTBISIETCS uepe3
WCITOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TOHSATHH, SBISIONINXCS CHUCTEMHBIMHU IS OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, HAy4YHBIM (aKT, TUMOTE3a, 3aKOH, TEOpHWsA, aHaIW3, CHUHTE3,
KIaccu(ukanys, mepruoInIHOCTh, HAOTIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJISITUPOBAHNE.

®duszuka: maTepusi, SHEPrus, Macca, aToM, JJIEKTPOH, MOJEKyJia, SHEPreTUYEeCKH ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHUS.

buonorus: xierka, opranusm, 6mochepa, 0OOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOIIOTHYCCKH aKTUBHBIC BEIIECTBA
(Oenku, yriieBobl, KUPHI, HEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorusi: mNUIIEBBIE NPOIAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAaHUSA, MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIE W
KOCMETHUYECKHE MpernapaThl, MAaTepHabl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHH

Xumudeckuit 3yeMeHT. AToMm. SAapo aTtoma, M30TOMBL. DJIEKTPOHHAsE 000J0YKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHH.
AToMHBIE opOuTaNH, S-, p-, d- amemeHTbl. OCOOCHHOCTH paclpeesieHUs] DJIEKTPOHOB MO OpPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

Ilepnonmueckuit 3akoH U Ileprnonnueckas cucrema xumudeckux dneMeHToB [[. M. MenneneeBa. CBA3b NEPUOIUYECKOTO
3akoHa U Ilepmoamyeckon cucrembl XxuMuuecknx 3nemMeHToB Jl. M. MennaeneeBa ¢ COBPEMEHHONW TEOPUEN CTPOECHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BELIECTB M0 TpyNnaM u
nepuojiaM. 3HaueHHEe MEePUOIUYECKOro 3aKOHa B Pa3BUTHUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKass CBSI3b. BHIbI XMMHUYECKOW CBSI3U (KOBAJEHTHAs HENOJIApHAs W MOJIApHAs, WOHHaf,
MeTayuimueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XHMMHUYECKOW CBs3M (OOMEHHBIA ¥ JOHOPHO-aKIENITOPHBIN).
Bonopoanas cBs3b. BaneHTHOCTB. DiIeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBbI KPUCTATUIMYECKHUX
pemeToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.



ITonsTue 0 nucnepcHbIX cucremax. McTuHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10715 BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeanHeHuid. HomeHkmatypa HeopraHmdyeckux BemiecTB. ['eHeTnueckas CBs3b
HEOPTaHUYECKHUX BEIECTB, IPUHALICKAIIMX K PA3TUYHBIM KIIACCaAM.

Xumuyeckas peakuus. Kiaccupukamuss XMMHUYECKUX pEakuil B HEOPTaHUYECKOM M OpraHMYecKOW XUMHUHU. 3aKOH
COXPaHEHMS MACChI BEIIECTB, 3aKOH COXPAHEHHUSI U IPEBPALLCHUS SHEPTUU IIPU XUMUYECKUX PEAKIUSAX.

CKopocTh peakinu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (hakTopoB. OOpaTuMble peakiuu. XumMuueckoe paBHoBecre. DakTopsl,
BIIMSIOIIME HA COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipuanun Jle [latense.

Onextponutuueckas auccoruanus. CunbHble U ciabbie 35eKTpouThl. Cpela BOIHBIX PACTBOPOB BEIIECTB: KHUCTAS,
HEUTpabHasi, IIEJIOYHAS.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

DKcrepuMEHTANIbHbIE METOAbl M3YYEHUsI BEIIECTB U MX MpeBpalleHui: neMoHcTpauus tadbnun «llepuonnueckas cucrema
xuMuueckux siemeHtoB Jl. M. MenneneeBa», u3yuyeHue Mopeliell KpPHUCTAUIMYECKUX PEIIETOK, HAONIOJIEHUE M ONHMCAaHUE
JE€MOHCTPALIMOHHBIX U Ja00PAaTOPHBIX OMBITOB (PA3/0KEHUE MEPOKCHUIA BOJIOPOAA B MPUCYTCTBUHU KaTallM3aToOpa, ONpeaeiieHUE
Cpelibl paCTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIBLHOTO MHAMKATOPA, PEAKUUA MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON
paboThl « BiusiHMe pa3nnyHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKON pPEaKIUn».

Pacuérnbie 3anaum.

Pacu€rel o ypaBHEHUSIM XMMHUYECKUX PEAKLUWA, B TOM YHCIIE TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM
MTOHATHS «MAacCOBas JTOJS BEILIECTBAY.

Heoprannyeckasi xummust

Hewmeramnel. Ilonoxenune nHemertamioB B Ilepumoanveckoil cucreme xumuueckux snemeHToB [, M. MenneneeBa u
OCOOEHHOCTH CTpOEHUsI aToMOB. PU3NYECKUEe CBOWCTBA HEMETAUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMEpe KUCIOpOAa, CEpBI,
dbocdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)XKHEWIIMX HEMETa/IoB (TaJOreHoB, cephl, a3oTa, ¢ocdopa, yriepoga M KpeMHHs) M HX
COEIMHEHHH (OKCHUIOB, KUCIOPOACOAEPKAUX KUCIOT, BOAOPOIHBIX COEAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnbl. [lonoxenne meramioB B [lepuonnueckoit cucreme xumuueckux snementoB JI. . MenaeneeBa. OcobeHHOCTH
CTPOEHHUS DJIEKTPOHHBIX 000J04eK aToMoB MeTamioB. OOume ¢Qusnyeckue cBoiictBa MeramuioB. CIulaBel METaJUIOB.
DIIEKTPOXUMHUYECKUIN PSI HATPSIKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPUH, KalIui, KaJbIlUi, MarHUH, aTFOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb)



1 UX COEIUHEHUM.

O61ue cnocoObl momydeHust MeTauioB. [I[puMeHeHe MeTauioB B OBITY U TEXHUKE.

OKCIEepUMEHTAIBHBIE METO/bl M3YYEHUs BEIIECTB M MX IMPEBpPALICHUI: M3yYEHUE KOJUIEKUUU «MeTaibl U CIUIaBbD»,
00pa3I0B HEMETAJUIOB, PEIICHHUE YKCIIEPUMEHTANBHBIX 3a]a4, HAOII0CHUE U OMUCAaHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX
ONBITOB (B3aMMOJEICTBUE THIPOKCHAA ATIOMUHHS C PacTBOPaMU KHUCJIOT M IIEIOYEH, KaueCTBEHHBIE PEaKUWU Ha KaTHOHBI
METaJIOB).

PacuérHble 3anaun.

Pacu€rbl mMacchl BemiecTBa win 00bEMa Ira3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3
YyYacTBYIOIIMX B pPEaKIMM BELIECTB, pacué€Thl Macchl (00BbEMa, KOJIMYECTBAa BEUIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO M3
BEILIECTB UMEET IIPUMECH.

XHMHUA U )KM3Hb

Ponb xumum B o6ecrieueHnn IKOJIOTUYECKOM, SJHEPreTHYECKON U MUILEBOM 0€30M1acCHOCTH, Pa3BUTUU MeIULMHEL. [loHsTHE O
Hay4YHBIX METOJAX ITO3HAHUSA BEILIECTB U XMMUYECKUX PEAKLIUN.

[IpeacraBnenust 00 00X HAYYHBIX TPUHIMIAX TPOMBIIUIEHHOTO MOJTYYEHUS Ba)KHEUIIUX BEIIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BaXKHEUIINE CTPOUTEIIBHBIE MAaTEPUAJIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH,
CTEKJI0, KEpAMHKA, MAaTEPHAJIbI IJIs1 ANIEKTPOHUKHN, HAHOMATEepHUaJlbl, OPraHUYECKUE U MUHEPAIbHBIE YI0OPEHHUS.

XuMHsT W 3[0pOBbE 4YEJIOBEKa: TMpaBUJia HCIOJb30BAaHUS JIEKAPCTBEHHBIX MpENapaToB, MpaBuia O€30MacHOTo
MCIIOJIb30BaHUS MTPENapaToB ObITOBOM XMMHUH B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3EH MPU U3yYeHUH OOIel U HEOpraHMYeCKo XUMUHU B 11 Kiacce ocyliecTBIsIETCS yepes
HCIOJIb30BaHNE KaK OOILIUMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK M TOHATUMN, SBISIOIIUXCS CUCTEMHBIMHU Ul OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTeCcTBEHHO-HAy4YHbIE IMOHATHS: HAy4yHbIA (DaKkT, rumoresa, 3aKOH, TEOPHsl, aHAIU3, CUHTE3, KiaccU(pUKanus,
NEePUOANYHOCTD, HAOJIO/IEHUE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHNUE, SIBJICHHUE.

®usuka: Marepus, dHEPrus, Macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, W30TOIl, PAAMOAKTUBHOCTb, MOJIEKYJIA,
HHEPreTUUECKU YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3UYECKUE BEIWYMHBI M E€IUHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- M MHKPOSJIEMEHThl, BUTAMHHBI, OOMEH BEIIECTB B
OpraHu3Me.



Feorpa@nﬂ: MHHCPAJIbI, TOPHBIC ITIOPOALI, ITIOJIC3HBIC HCKOIIACMBIC, TOIINIIMBO, PECYPCHI.

TexHonorus: XUMHUYCCKasd IMPOMBINIJICHHOCTD, MCTAJIIyprusi, IMPpOU3BOACTBO CTPOUTCIIbHBIX MaTcpuaIoB,
CEIIbCKOXO03SMCTBECHHOE IMPON3BOACTBO, IMHIICBAA IIPOMBIIIJIICHHOCTD, (I)apMaHeBTI/I‘-IeCKaSI IMPOMBIINIJICHHOCTDb, IIPOU3BOJACTBO
KOCMCTHYCCKUX IIPCIIapaToB, IPOU3BOJACTBO KOHCTPYKIIHOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'HH.

[INMTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XMMKWU HA BA30BOM YPOBHE CPEJIHEIT'O
OBLIEI'O ObPA3OBAHNUA

JINYHOCTHBIE PE3YJIBTATbDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS OOYYalOIMMHUCA MPOrpaMM CpEIHEro OOIIEero
oOpa3oBaHusl (JIMYHOCTHBIM, METAlpPEAMETHBIM M TpeIMeTHbIM). HaydHo-MeTonuueckol OCHOBOM Mg pa3pabOTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI IPOTPAMM CPEIHErO OOIIET0 00pa30BaHUs ABIISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBUM € CUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS NpEaMETa
«XUMHUs» Ha YPOBHE CPEHET0 OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

0CO3HaHUE 00YYaIOIMMUCS POCCUICKON rpaskJaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEEIICHUIO;

HaJIMYMe MOTUBALMU K 00yYEHUIO;

LEJICHANIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH M HCTOPUUYECKUX
TpaauLil 6a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBAThCA B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MIPUCYILIUMH LIETOCTHOW CUCTEME XMMUYECKOTO 00pa30BaHMUs;

HaJM4Ke MPAaBOCO3HAHUS SKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3ysbTaThl OCBOCHMS TMpeaMeTa «XHUMHs» JOCTUTAlOTCS B E€AUHCTBE Y4YE€OHOM W BOCHHUTATENbHOU
JEeSTEIBHOCTH B COOTBETCTBUM C TYMAHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJCaTaMU
POCCHUHCKOTO Tpa)KIAHCKOTO OOIIEeCTBa, MPUHATHIMA B OOILIECTBE HOPMaMU W MpaBWIaMHM TOBEIEHUS, CIHOCOOCTBYIOIIMMU
IpoleccaM CaMOIMO3HaHMs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYarOIIUXCSl.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS IMpeaMera «XUMHUs» OTpPakaloT CPOPMUPOBAHHOCTH OIbITA IO3HABAaTEIbHON U



MPAKTUYECKOH JESITEIbHOCTH 00YyYarONIUXCs 110 pealiu3allii IPUHSITHIX B OOLIECTBE IEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCKOTr0 BOCIMTAHMS

OCO3HaHMs OOYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABONOPSIKY;

MIPEACTABICHUS O COLIMAIBHBIX HOPMaX M MPABUJIAX MEKIMYHOCTHBIX OTHOIIEHHUI B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM MAESITENbHOCTH IPH CO3JaHUU Y4YeOHBIX MPOEKTOB, PEHICHHH YYEOHBIX U
MTO3HABATEJIbHBIX 33/a4, BBIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI APYTUX MPU aHAJIU3€ PA3JIMYHBIX BUIOB
y4eOHOU eI TeIbHOCTH;

2) NaTPUOTUYECKOTO BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOIIIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTE€UYECTBEHHON XUMUHU;

YBa)XEHUA K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO NPUMEHEHHUS] XMMHH, OCO3HAHMUS TOTO, YTO
JOCTIKEHUSI HAYKH €CTh Pe3yJIbTaT JIMTEIbHBIX HAOMIOJACHHM, KPOMOTIMBBIX IKCIEPUMEHTATBHBIX MOMCKOB, MOCTOSHHOTO
TpyJAa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIOIIEM aHaIU3€ MH(GOPMAIMU O MEPEAOBBIX JOCTUKEHUSAX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLICHMBATh CUTyalldd, CBA3aHHbIE C XUMUYECKMMHU SIBICHUSIMH, W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJICHUE M MOCTYNKU CBOMX TOBAPUUIIEH C MO3ULMN HPABCTBEHHBIX M MPABOBBIX HOPM H
OCO3HAHHUE MOCIEACTBUN ITUX MOCTYIIKOB,;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAHUS IIEHHOCTEH 310poBOro M Oe3omacHOro obpasza KH3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

cOOJII0ICHUS ITPaBUII O€30MaCHOT0 OOpAILEHHUs C BEIIECTBAMHU B OBITY, TOBCEITHEBHOM KU3HU U B TPYAOBOH 1€ATEIHHOCTH;

MOHUMAaHUS [IEHHOCTU TPaBUJI MHAUBUAYATHFHOTO W KOJUICKTUBHOTO O€30MAaCHOTO MOBEJCHUS B CUTYAIUAX, YTPOXKAIOIINUX
310POBBIO U KWU3HU JIKOJIEH;

OCO3HaHMS MOCIEACTBUN U HENPUATHUS BPEIHbBIX MPUBbIYEK (YIOTPEOIECHUS aJKOr0JIsl, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOIr0 BOCIIMTAHMS:



KOMMYHHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENbCKON JIEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U
IPYTUX BAJAX AEATEIbHOCTH;

YCTAHOBKH HA aKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3324 COLIMAIBHON HAIIPaBJIECHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

MHTEpeca K MPaKTUYECKOMY U3YYCHHUIO MPOQEecCcHil pa3IudHOTO Poja, B TOM YHCIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 110 XUMUU;

YBAKEHUSA K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYAOBOU NESATENbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOpPY HMHAMBHIyaJIbHOM TpaeKTOpuM 00pa3oBaHMs, Oyayiied mpodeccuu M peanu3aluu
COOCTBEHHBIX XU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XMMHUHM, UHTEPECOB M MOTpPeOHOCTEN
00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LEIeCO00Pa3HOr0 OTHOUIEHUSI K IPUPOE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHMMAHUA TJ00ANIbHOIO XapaKTepa SKOJIOIMYECKHUX MpoOJieM, BIUSHUS SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHUE
IIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUSl HEOOXOJAMMOCTH HCIOJb30BAaHUA JIOCTMOKEHUMH XMMHHM Ui PEUIEHUS BOIPOCOB  PalMOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATUS JEWCTBUM, NPUHOCAIIMX BpEl OKpYKAlolled IPUPOAHON Cpene, yMEHHMs NIPOTHO3UPOBATh
HEOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATH UX;

HaJIMYusl Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHUS, DKOJOTHMYECKOM KyJIbTYpbl, ONbITA AEATEIBHOCTH OSKOJIOTHYECKOU
HAaIlpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMMHM B II03HABATEIIBHOW, KOMMYHHUKAaTUBHOM M COLUMAJIBHOW IIPAKTHUKE,
CHIOCOOHOCTH M YMEHHMSI aKTUBHO MTPOTUBOCTOSATH UAEOJIOIHH XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN
MIPaKTUKH;

MOHMMAaHHUA CTIeUU(UKH XUMUU KaK HayKH, OCO3HaHMs €€ posid B (POPMUPOBAHUU PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
CO3/IaHUU IEJIOCTHOTO MPEACTaBICHUS 00 OKpPYXKaIOIeM MUpPE Kak O €IWHCTBE MPUPOJBI U YEJIOBEKa, B MO3HAHUH NMPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXpaHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOEXKJIEHHOCTU B 0COO0M 3HAUMMOCTU XUMHH JUIsl COBPEMEHHOM MBUIIM3AIMU: B €€ TYMAaHUCTUYECKON HAMPABIEHHOCTH U
BAXHOM pOJM B CO3/IaHMM HOBOM 0a3bl MaTepUalbHOW KYJBTYpbI, PEUIEHUH TIJI00aJbHBIX MPOOJEM YCTOHYMBOTO pPa3BUTHUS



YeJIOBEYECTBA — ChIPHEBOM, IHEPrETUUECKOM, MUIIEBOM U HKOJIOTMYECKOM 0€30IaCHOCTH, B Pa3BUTHUH MEIULMHBI, 00ECIICUEHNN
YCIIOBUH YCIIEITHOTO TPYAa U IKOJIOTUYECKU KOMGPOPTHON KUZHU KaXI0T0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: MOHUMAaHHUS CYITHOCTH METOAOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH MCIOJIB30BaTh MOJIyYaeMble 3HaHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHHUI OKPY’KAOIIEro MUpa U MPOUCXOASIINX B
HEM M3MEHEHUI, YMEHHs JeJaTh 0OOCHOBaHHBIC 3aKIIIOUEHHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOMIMXCS JAHHBIX C IENbIO
MOJIyYEHHS! TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIBHO HCIIOJIb30BaTh XUMHUYECKHME 3HAaHUS U1l PEIIEHUs NPOOJEM B PEATBHBIX KU3HEHHBIX
CUTyalusX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HEIPEPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSM TPy/ia B Pa3IMUHBIX cepax NpoPecCHOHANTbHOMN 1eATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHMSI YUe€OHOro mpeaMera «XHUMHS» Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMBbIE JUIsI (DOPMHUPOBAHUSI MUPOBO33PEHUSI OOYUAIOIIMXCS MEKIUCIUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIeHayYHbIe
MOHSITHUS, OTPAKAIOUTUE IIETOCTHOCTh HAYUYHON KapTUHBI MUpa U CHENU(UKY METOIOB TTO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax (Marepusi, BEIIECTBO, DHEPTHs, SIBJICHHUE, MPOIIECC, CUCTEMA, HAY4YHBIM (DaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, KCCIIeIOBaHUE, HAOII0IEHNEe, U3MEPEHUE, YKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIE ydeOHble JeHCTBUS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSITUBHBIE), OOECIEUYNBAIOIINE
dhopmupoBaHue GyHKIIMOHAIIBHOW IPaMOTHOCTH M COITUATILHON KOMITETCHITUH 00YUYarOIINXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCSI HMCIOJB30BaTh OCBOCHHBIC MEXKIAUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLMATBLHOMN MPaKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMM  YYE€OHBIMH  TTO3HABaTEIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€CTBUSIMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;



OTpENENATh UETU AeTeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCUTH PE3YJIbTAaThl IEITETbHOCTH
C MOCTaBJICHHBIMU IIEIISIMU;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JOTHYECKOTO MBIIUICHUS — BBIACIATh XapaKTEepHbIC MPU3HAKUA MOHATUN U
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHS IJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBJICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUHU IS KJIACCU(UKALIUY BEUIECTB U XUMHUUECKUX PEaKIIHA;

YCTaHABIIMBATh PUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHBIC, JACIyKTUBHBIC, [0 AaHAJIOTHUH), BBISIBIATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH BHIBOJBI U 3aKIIOUCHHUS;

NPUMEHATh B MpOIECCEe IO3HAHMS, HCHOJIb3yeMble B XUMHUHU CHMBOJMYECKHE (3HAKOBBIE) MOJENHU, MPEOOPa3OBBIBATH
MOJIETIbHBIE MTPEICTABICHUS — XUMUYECKHUM 3HaK (CUMBOJI) 3JIEMEHTa, XUMUu4eckasi GopMyJia, ypaBHEHUE XUMUYECKOMN peakluu —
MpU pPEIICHWH Y4eOHBIX TMO3HABATEIBHBIX W MPAKTUYECKUX 3aJ]lad, MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE e CTBUA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIN;

dbopMynupoBaTh 1EMH W 33Ja4d HCCIEAOBAHHWSA, HCIOIH30BaTh MOCTABICHHBIE W CAMOCTOSITENFHO C(HOPMYIHPOBAHHBIC
BONPOCHl B KadecTBe HMHCTPYMEHTA IIO3HAHUS W OCHOBHI i (DOPMHPOBAHUS THIOTE3bl IO TMPOBEPKE NPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKIACHHIA;

BJIQ/IETh HABBIKAMHU CAMOCTOSITENIFHOTO TJIAHUPOBAHUS M MPOBEACHUS YUYEHUYECKUX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATH
YMEHHUS HaONoAaTh 3a XOJOM MPOIECCa, CAMOCTOSATEIBHO MPOTHO3MPOBATH €ro pe3ynbTar, (popmyimpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHUS, COCTABISITH 0OOCHOBAHHBIN OTYET O MPOIETaHHOK paboTe;

pUOOpeTaTh ONBIT YYEHUUECKON HCCIIe10BAaTEIbCKON U MIPOEKTHOM JesATeNIbHOCTH, MPOSIBIATH CIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO Pa3INYHbIX METOAOB [TO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHLCS B PA3UYHBIX UCTOYHHKAX WH(OpMaIuu (Hay4HO-TOMYJIIpHAs JIMTepaTypa XUMHUECKOTO COJEpKaHUS,
CIpaBOYHbIE MMOCOOMs, pecypchl MHTepHeTa), aHamM3uMpoBaTh HH(POPMALMIO DPA3NUYHBIX BUIOB M (OPM MpeAcTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dhopMyIMpOBaTh 3aMpOChl U MPUMEHSTh Pa3UYHBIE METOABl MPU TMOUCKE U O0TOOpe MH(OpMaIMu, HEOOXOIUMON IS
BBITIOJTHEHMSI YYeOHBIX 3a71a4 OMPECIEHHOTO THIIA;

NpHOOpPETaTh OMBIT UCIIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH M PA3TUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIBHO BBIOMPATh ONTUMAJIbHYIO OpMy IpejcTaBiIeHus HHOpMaluu (CXemsl, rpaQuKu, JuarpaMMsl, TaOIHIIb,
PUCYHKH U IPyTHE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJICTBA MPHU pabOTEe ¢ XUMUUECKON MH(pOpMaIIMeii: IPUMEHATh MEXIPEIMETHBIE
(pu3myeckue u MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPbI, HOMEHKIATYPY;

HCIIOJIB30BaTh U IPEOOPA30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIITHOCTH.

OBiaeHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM JeCTBUSIMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMONW TeMbl B XOJE€ [Ualora W/WiIM JUCKYCCHU, BBICKAa3bIBaTh WJCH,
(bopMyIMpOBaTh CBOM NPEIIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1a4uu;

BBICTYNATh C MPE3EHTALIMEN PE3yJIbTaTOB [TI03HABATEIIBHOM JAEATEIBHOCTH, TOJYYEHHBIX CAMOCTOATEIBHO WIH COBMECTHO CO
CBEPCTHUKAMM NPU BHINOJHEHUH XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEI0BAHUIO CBOMCTB M3Yy4aeMbIX
BELIECTB, pealu3allui y4eOHOTO MPOEKTa M (HOPMYIMPOBATH BBIBOJABI 10 PE3yJIbTaTaM IMPOBENEHHBIX HCCIEIOBAHUN IyTEM
COTJIACOBaHUS MO3ULMH B X0/1€ 0OCYKIEHHSI U 0OMEHAa MHEHUSIMHU.

OBiaieHue YHMBEPCAJIBHBIMH PEryJISTHBHBIMH 1CHCTBUAMMU:

CaMOCTOSATENIbHO IJIAaHUPOBATh M OCYIIECTBIIATh CBOIO MO3HABATENIbHYIO NIE€ATENIBHOCTh, ONpEAeas €€ Lead U 3aJayd,
KOHTPOJIMPOBATh U 10 ME€pPEe HEOOXOAMMOCTH KOPPEKTHPOBATh MPEIAraeMblil aJrOPUTM ACHCTBUIN MPHU BBITOJIHEHUH YUYEOHBIX U
MCCJIEI0BATENbCKUX 3a/a4, BbIOMpaTh HanbOosee 3((EKTUBHBIN CIOCOO MX pElIeHUs C YYETOM MOJYYEHHsS HOBBIX 3HAHUWA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH J1€ATETbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUA Kypca « OpraHndecKas XuMusD» OTPakaroT:

c(hOpPMHUPOBAHHOCTH MPENCTABICHUA O XUMHUYECKOW COCTABIISIONIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIU XUMHUHU B
MO3HAHUU SIBIICHUM TPUPOAbI, B (POPMUPOBAHMM MBIUUICHUS U KYJbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIbHON TIpaMOTHOCTH,
HEOOXOAMMOW Il PEIICHMS] NPAKTUYECKUX 3a/lad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasl BKIFOYAET: OCHOBOMOJIAralOIUE MOHATUS (XUMUYECKAN 3JIEMEHT, aTOM,
AJIEKTPOHHAsI 000JI0UKA aToMa, MOJIEKYJia, BaJ€HTHOCTh, 3JEKTPOOTPUIIATEIIbHOCTh, XUMUYECKas CBsA3b, CTPYKTypHas ¢popmyiia



(pa3BépHyTast U COKpallEHHAas), MOJb, MOJIIpHAas Macca, MOJISIPHBIA OOBEM, YIJIEpOAHBINM CKelleT, (yHKUMOHAJbHAs TpylIa,
paauKan, U30MEpPHUsl, U30MEPBI, TOMOJIOTHYECKHI PsAll, TOMOJIOTH, YIJIEBOAOPOABI, KACIOPOA U a30TCOACPIKAIIUE COECIUHEHUS,
MOHOMEp, IMOJMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHs); TEOPUHM M 3aKOHBI (TEOpPHUS CTPOEHUs
opranndeckux BeniectB A. M. ByTnepoBa, 3aK0OH COXpaHEHUsI MACChl BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKUN A3bIK XUMUU;
MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKANME B OCHOBE IMOHUMAHUSA MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBJIICHUH,
(bakToNornuecKue CBEIACHHS O CBOMCTBAX, COCTaBe, MOJMYYCHHMH W OE30MaCHOM HCIIOIb30BAHUHM BAKHEHIINX OPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTb YMEHUI BBISBIIATH XapaKTEPHbIE MPU3HAKYU MOHATUH, YCTaHABIMBATh UX B3aMMOCBSA3b, HCIOIb30BATh
COOTBETCTBYIOIIME MMOHATHUS ITPU ONUCAHUH COCTaBa, CTPOEHUS U NIPEBPAILIECHU OPTraHUYECKUX COECTMHEHMI;

c(OPMUPOBAHHOCTh YMEHUHN HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHMUS MOJEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEépHyTOM, COKpalI€éHHOM) (OpMyYJl OpraHMYECKUX BEUIECTB M YPAaBHEHUN XMMUYECKMX pEakLUWi, U3roTaBIMBaTh MOJEIH
MOJIEKYJI OPTaHUYECKUX BELIECTB JJI HIUTFOCTPALMU UX XMMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAUIEKHOCTh HM3YyUYEHHBIX OPraHMYECKHUX BEILIECTB IO UX COCTaBy M
CTPOCHHUIO K ONpeNeNEHHOMY KJacCy/Tpylie CcOoequHeHUN (YriaeBOAOPOJIbl, KUCIOPOA M a30TCOAEp)Kalllhue COEAMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUsA Mo cucrteMatnyeckod HomeHkiatype (IUPAC), a Takxe npHBOINUTH
TPUBUAJIbHBIE Ha3BaHUS OT/AEJIbHBIX OPraHWYECKHX BEUIECTB (3TUJICH, MPONUIIEH, alleTUJIEH, 3TUJICHTJIMKOIb, IITUUEPHH, (eHo,
(dbopmanbierus, aueraibAerul, MypaBbHHasl KUCIOTA, YKCYCHasl KUCIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBAsT KUCIIOTA, TJIFOK03a,
dbpykTO3a, Kpaxmal, eJUTI0JI03a, TJUIKH);

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUUYECKOM CBS3H B OPrAaHUYECKUX COCAMHEHUSAX (OAMHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHATH MOJIOKEHHSI TEOPUHM CTPOCHHUsI opraHumyeckux BemectB A. M. Bbyrtieposa mis
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA THUIMYHBIX
NpeJICTaBUTENIeH pa3IUYHbIX KJIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWIIEH, alueTwieH, OyraaueH-1,3,
MeTminOyTaaueH-1,3, 0eH301, METaHOJ, 3TaHOJ, STUJICHIJIMKOJb, IIHLIEPUH, (EHOJ, aleTalbIeru, MypaBbUHas U YKCyCHas
KHCJIOTBI, TJIFOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHasl KHCIJIOTa), WUIIOCTPUPOBATh FEHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BAThb MCTOUYHUKH YTIEBOAOPOJHOIO ChIpbsi (HE(PTh, MPUPOAHBIA Ta3, Yrolb),
CIOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE NMPOIYKTOB MepepadOTKH;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS MO XHMMHYECKUM YypaBHEHUSIM (Macchl, 00BbEMa, KOJIMYECTBA



MCXOJTHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOTO M3 UCXOJHBIX BEUIECTB WUIU
MPOJyKTOB PEAKLIUN );

c(hOpMUPOBAHHOCTh YMEHUN BIAJCTh CHCTEMOH 3HAaHUN 00 OCHOBHBIX METOJAaX HAyYHOTO MO3HAHHS, HCIOIb3YyeMbIX B
XUMHHA TIPH HW3YYCHHHM BEIIECTB M XHUMHUECKHUX SBICHUN (HAOIIOACHHE, HW3MEpPEHHEe, JKCIEPUMEHT, MOJCIUPOBAHHUE),
WCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISl MIPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATH NMpaBUia MOJIb30BAaHHU XUMUYECKOM MOCY 101 1 TabopaTOpHBIM 000pyAOBaHUEM, &
TaKk)Ke MpaBuiia OOpallleHUus] C BEUIECTBAMU B COOTBETCTBHUU C MHCTPYKIHUSMU MO BBINOJIHEHUIO JTAOOPATOPHBIX XUMHYECKHX
OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAaHUPOBATH U BBINOIHITh XUMUUECKHUM SKCTIEPUMEHT (IIPEBPALLICHUS] OPTraHUYECKUX BEILECTB
IIpU HarpeBaHuM, MOJTYYEHHE FTHIIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIIMU OPTraHMYECKUX BEILECTB, IEHATypaIus
OENIKOB MpPU HArpeBaHHUM, LIBETHBIE PEaKLMU OEJIKOB) B COOTBETCTBUHU C MpPAaBWJIAMU TEXHUKH O€30MAaCHOCTU MPHU OOpAIEHUH C
BELIECTBAaMH M JIa0OpAaTOPHBIM OOOPYJIOBAaHUEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO JKCIEPUMEHTa B (opMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX peaknidi U (OpMyIIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYI0 HWH(MOPMAILNIO, TONydaeMyl0 M3 pPa3HBIX
MCTOYHHUKOB (CpeCTBa MaccoBOi MHpopmanu, HTEpHET U APYTHX);

c(OpMHUPOBAHHOCTh yYMEHUH COOJI0/IaTh MpaBUJia HKOJOTHYECKH LEJIECOO0pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JEeSATEIBbHOCTH B LEJISIX COXPAHEHHUS CBOETO 3J0POBbA U OKPY>KAIOIIEH MPUPOAHON Cpe/bl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS
Ha JKUBBIE OPTaHU3MBl OMPECIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMas cMbicn mokaszarens [1/IK, mosicHsaTe Ha mpumepax
CIIOCOOBI YMEHBIICHHSI U TIPEIOTBPAILIEHHUS MX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa;

U1 00Y4aloUIMXCs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHUE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJIaX MMO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUM;

JUISL CJICTIBIX M CJIA0OBUISIIMX OOYYAIOIIUXCS: YMEHUE HCIOJIb30BaTh PEbeHO-TOUCUHYIO CHCTeMy oOo3HaueHuit JI.
bpaiins s 3anucu xumudeckux Gopmyi.

11 KITACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS Kypca «O0I1ast 1 HeOpraHuYecKasi XUMHUS OTPaKaoT:
c(hOpPMHUPOBAHHOCTH MPEICTABIICHUN: O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA, POJIU XUMUU B
MMO3HAHUU SIBIICHUM TIPUPOJIBI, B (DOPMUPOBAHMM MBINUICHUS W KYJbTYypbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON TPaMOTHOCTH,



HEOOXOMUMON [JIsl pPEIICHUsS MPAKTUYECKUX 3aJa4 M IKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpask BKJIIFOYAET: OCHOBOIIOJIATralole MOHATUS (XUMUYECKUNM DJIEMEHT, aTOM,
U30TOMN, S-, p-, d- DIEKTPOHHBIE OpOWTATM aTOMOB, HOH, MOJIEKyJla, MOJb, MOJSPHBIA O0O0BEM, BaJEHTHOCTH,
ANEKTPOOTPUILIATEIBHOCTh, CTEIEHb OKUCICHUS, XUMHUYECKass CBI3b (KOBAJICHTHAs, WMOHHAs, METa/UIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAs PEIIETKA, THUIBI XUMHUYECKHX PEAKLIHM, PACTBOP, JJIEKTPOJUTHI, HEIICKTPOIUTHI, SJICKTPOIUTHUECKAS
JUCCOIMAIINS, OKUCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTh XMMHUUYECKON peaKkiuu, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust AIEKTPOJUTUYECKON auccoluanuu, nepuoandeckuit 3akon . M. MenzeneeBa, 3aKOH COXpaHEHHs] MAacChl BEIIECTB,
3aKOH COXpPAHEHHUs W MPEBpAIICHUS SHEPIHH MPU XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XUMUH,
MHUPOBO33PDEHUYECKME 3HAHMS, JIeKAl(Me B OCHOBE IIOHMMAaHWs MPUYUHHOCTH U CHUCTEMHOCTM XUMHUUYECKUX SIBJICHUM,
(aKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJIb30BAaHUU BAXKHEHIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTePHBIC MPU3HAKU MOHATUN, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIIME MOHITHS MPU OMMCAHUN HEOPTraHUYECKUX BEIIECCTB U UX MPEBPALCHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBlIeHHs (DOPMYJ BEIIECTB U YpaBHEHUI
XUMHUYECKUX peakuui, cucrtematudyeckyto HomeHkiatypy (IUPAC) u TpuBHanbHblE Ha3BaHHUsS OTIEIbHBIX HEOPraHUYECKHX
BeleCTB (yrapHbIii ra3, yrieKUuCbli ra3, aMMHUaK, raiméHasl U3BeCTb, HeraléHas U3BeCTh, MUThEBAs CO/a, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHU OMNpEAeisiTh BAJCHTHOCTh U CTENECHb OKHUCJICHUS XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX
pPa3JIMYHOrO COCTaBa, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHAas, WOHHAs, METaJUIMYECKasi, BOJOPOJHAs]) B COCAWHEHUSIX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B
BOJIHBIX PaCTBOPax HEOPTaHUUYECKUX COCIUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBAThH MPUHAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB M0 UX COCTABY K OMPENCIEHHOMY
KJIacCy/Tpynme COeIuHEHUN (TPOCThIE BEIIeCTBA — METAUIbl U HEMETaJUIbl, OKCHIbI, OCHOBAHMS, KHCJIOTHI, aMdoTepHbIe
TUJPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUW PACKphIBATh CMBICI mepuoandeckoro 3akona JI. M. MenaeneeBa u 1EeMOHCTPHPOBATH €TO
CUCTEMATU3HUPYIOITYI0, O0BICHUTEIHHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHUX JJIEMEHTOB 1—4 mepuosoB
[Tepuoauueckoii cucreMbl XumMudeckux 3yemMeHToB J[. . MenaeneeBa, UCHOIb3ysl MOHITHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATI,
«IHEPTreTUYECKUE YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMUUYECKUX AJIEMEHTOB M UX COCAUMHEHUU IO



nepuojam u rpynnam Ilepuoanyeckoit cuctemsl xuMuyeckux anemeHToB [1. M. Menneneesa;

c(hOpPMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA HEOPTaHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPKIAATh CYIIECTBOBAHNE I'€HETUYECKON CBSI3U MEKY HEOPIaHMYECKMMH BEIIECTBAMH C MOMOUIBIO
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c(hOPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XMMHUUYECKHAE PEAKIUH MO Pa3INMYHbIM MpU3HAKaM (YUCIy M COCTaBy
pearupyomux BEMIeCTB, TEIUIOBOMY 3(P(EKTy peakunu, U3MEHEHHUIO CTENEHEH OKHCICHUS JIEMEHTOB, 0OPaTUMOCTH pPEaKIIvy,
YYacCTHUIO KaTalll3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABJISATh YPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB, MOJIHBIE M COKpAIIEHHBIC YpPaBHEHHUSI
peakiuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHSI, PU KOTOPBIX 3TU PEAKIIMU UIYT IO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUIN MPOBOJUTH PEAKIIMHU, MOATBEPKIAIONINE KAUeCTBEHHBI COCTaB Pa3IUYHbIX HEOPTaHMYECKUX
BEILIECTB, PACIIO3HABATH ONBITHBIM MMYTEM UOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI PpaCKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IMOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajiaHCca ITUX PeaKInid;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUU OT Pa3IMYHbIX (PaKTOPOB; XapakTep
CMEUIEHUS! XMMUYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTeus (npunuui Jle [latense);

c(OPMHUPOBAHHOCTh YMEHUI XApPAKTEPU30BATh XMMUUYECKUE MPOLECCHI, JIEKAUUE B OCHOBE MPOMBIIUIEHHOIO MOJYy4YECHHS
CEpPHOM KHCIIOThI, aMMHUaKa, a TakXke C(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIUIAX M DKOJOTUYECKHUX
npo0aemMax XMMHUYECKOTO MPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIUYMCIIEHUS C UCIIOIB30BAHUEM MOHATHS «MaccoBasi JA0JIsl BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIIECHHWI Ta30B MPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY
BELIECTBA, MAacce UM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELECTB, TEIIOBOTO 3(peKTa peakluu Ha OCHOBE 3aKOHOB
COXpPaHEHMS MacChl BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOIaTh MPaBUJIa MOJIH30BAHUS XUMUYECKON MTOCYI0H U 1ab0paTOpHBIM 000pyA0BaHUEM, &
TaK)Xe TpaBWiia OOpaIIeHusi C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH TIO BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN TUTAHUPOBATH W BBITIONHITH XUMUUECKHUI DKCIIEPUMEHT (pa3yioKeHUE TEPOKCHIa BOJOpOAA B
MPUCYTCTBUM KaTalW3aToOpa, OMpEJEIeHUE CpeIbl PACTBOPOB BEIIECTB C IMOMOILIBIO YHHUBEPCATBLHOTO WHAMKATOpPA, BIUSHUE
paznuyHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIUHU, peaKlUd MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIuu Ha cylbdar-,
KapOOHAaT- W XJOPUA-aHHOHBI, HAa KaTHOH aMMOHHUS, PEIIEHHWE DSKCIEPUMEHTANbHBIX 3adady 1o TemMaM «Mertamibsl» u



«Hemeramib»y) B COOTBETCTBUM C MpaBUIaMH TEXHUKH O€30MACHOCTH IpHU OOpAIlllEHUU C BEIIECTBAMU M J1a0OpaTOPHBIM
0o0Opy/IOBaHUEM, MPEICTABIATh PE3yJbTaThl XUMUYECKOTO HKCIIEPHUMEHTa B (pOopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYI0 HH(OPMAILUIO, TOJNyYaeMyl0 M3 pPa3HBIX
MCTOYHHUKOB (CPEICTBAa MACCOBOI KOMMYHUKalUH, UHTEpHET U IpYyTruXx);

c(OpPMUPOBAHHOCTh YMEHHUH COONIONATh MpaBWJIa SKOJOTMUYECKH LeJIeco00pa3HOro MOBEASHUS B OBITY U TPYIAOBOM
NEATEIIBHOCTHA B LEIAX COXPAHEHUS CBOETO 3/I0POBb M OKPYKAIOLIEH MPUPOJHOU CPElbl, OCO3HABATh OMACHOCTH BO3ACHCTBHS
Ha JKUBBIE OPIraHU3Mbl ONpPENEIEHHBIX BEIIECTB, MOHUMas cMbici mnokazatens I[IJIK, moscHATe Ha mnpumepax crocoObl
YMEHBIIECHUS U IIPEAOTBPALLECHUSA UX BPEAHOTO BO3IEUCTBUS HA OPraHU3M YEJIOBEKA;

U1 00YYaroUIMXCs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHUE NMPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJ1aX IIO3HAHMS BEIECTB U XUMUYECKUX SABJICHUM;

Ui CHENbIX M CIA0OBUIANIMX OOydYaroLIMXCs: YMEHUE HCHOJIb30BaTh PEIbe(HO-TOUEUHYIO0 cUCTeMy oOo3HaueHuid JI.
Bpaiins 1u1s 3anucu XuMU4eCKUX (GOpMYIL.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC

Ne HanmeHoBanue KounuectBo yacos DJIeKTpOoHHbIe (LM (poBbIE)

n/m pasiesoB U TeM Bcero KoHnTpoJibHbIE IIpakTH4eckue o0pa3oBaTe/IbHbIE PeCypChl
NporpamMMbl padoThI padoThI

Pa3nea 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH
1.1 [Ipenmer 3
OpraHNu4eCcKou
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
coequHeHuil A. M.
byrneposa



Uroro no pazaeny 3

Pa3nes 2. YriieBoaopoasl

2.1 IIpenenbubie 2
yTJIEBOAOPOABI —
AJIKaHBI

2.2 Henpenenbubie 6
YTJI€BOAOPOAIBI:
aJIKEHBI,
aJIKaIUEeHBbI, aJTKHUHbI

2.3 ApoMaTtuyueckue 2
YIJIEBOOPOIbI

24 [IpuponHbie 3 1
HMCTOYHUKHU

YIJIEBOJIOPOOB U
UX mepepadoTKa
Hroro no paszneny 13

Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust

3.1 Cnuptsl. @enon 3
3.2 ATbJeruasl. 7
KapGonossie
KUCIOThI. ClI0KHbBIE
3¢upsl
33 YrneBoasl 3 2
Hroro no paszneny 13

Pa3neu 4. A3oTcoaeprkaiue OpraHu4ecKue coeJHHEeHH
4.1 AMUHBI. 3
AMWHOKHUCIIOTHI.
benku



Uroro no pazaeny 3

Pa3nes 5. BoicokoMoOJIeKyJIIPHBIE COeIMHEHUSI

5.1 IInactmaccel. 2
Kayuyku. Bonokna
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO 34 3
YACOB I10
[TPO'PAMME
11 KJIIACC
Ne HanmenoBanmue KosmnuecTBo yacoB
n/n  pa3aeyioB M TeM Bcero KonTposabHubie
NMPOrpamMmbl padoThI
Pasnen 1. Teopernueckue 0OCHOBBI XUMHUM
1.1 CrpoeHne aTOMOB. 3
Ileproanueckui
3aKOH U
Ilepnonnueckas
CHUCTEMa XUMHUYECKUX
anemenTtoB Jl. U.
Menneneena
1.2 CrpoeHue BeniecTsa. 4 1
Mmuoroo6pasue
BELIECTB
1.3 XUMUYECKUE PEAKIIUU 6

Uroro no pazaeny 13

IIpakTn4yeckue
padoTbI

JyeKTpoHHBbIE (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PecypChl



Paznen 2. Heopranuueckasi Xumusi

2.1
2.2
23

MeTtaminl
HemeTaminr

CBs13b
HEOPraHUYECKUX U
OpraHUYeCKUX
BEIIIECTB

Uroro no pazaeny

Pa3gen 3. XumMus u ;Ku3HbL

3.1

XUMHS U )KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne  Tema ypoka
n/

|

[Ipenmet oprannyeckoi
XUMUH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAUYECHUE
Teopus crpoeHus

OpTaHUYCCKUX COEeIUHEHUI A.

O

17

34

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

1
1
3
Jlara
IIpakTH4eckune H3YYeHHs

padoThI

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl



10

M. BytnepoBa, €€ OCHOBHbIE
I10JIOXKEHHUS

IIpencrasnenue o
KJIacCU(UKALIUN
OpraHMYECKUX BEILECTB.
Homenkmarypa
(cucremaruydeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — NpocTenIne
IIPEJICTAaBUTENIN ATKAHOB
AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
MpOCTEUIINE MPEACTABUTENH
AJIKEHOB

[TpakTrueckast padora Ne 1.
«ITonyuenue 3TunEHA U
W3Y4YEHUE €r0 CBOMCTB»
Ankanuensl. bytaauen-1,3 u
mMeTunoyTanuen-1,3.
[TonyuyeHue CHUHTETUYECKOTO
Kay4yyKa U pe3uHbI

AJIKMHBL: COCTaB U
O0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUU PSA/I.
AueTuieH — npocTeimumi
MPEJICTaBUTENb aJIKUHOB



11

12

13

14

15

16

17

18

19

20

Brluucnenus no ypaBHEHUIO
XUMHYECKON peaKkuu
ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB
I'enernueckas cBsi3b
YIJIEBOJOPOOB,
MIPUHAJIeKALUX K
pa3IMYHBIM KJlaccam
[IpupoaHbIe HICTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN
ra3 v MOIyTHBIC HETIHBIE
ra3bl, He()Th U MPOTYKTHI €&
nepepadoTKu

[IpupoaHbIe HICTOYHUKH
YIJIEBOJOPOAOB: IPUPOAHBIN
ra3 u MonyTHbIE HEPTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbnas padota no
pazaeny «YTriaeBogopOIb
[IpenenvHbIE OAHOATOMHBIE
CIIUPTHL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b
MHoOroaToMHbI€ CIIUPTHI:
STUJICHTIUKOIb U TTULEPUH
DeHOII: CTPOEHUE MOJIEKYJIBI,
bu3HYecKue U XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE
Anpaeruapl: GopManbaeTuI U
aretaiapaerun. AneTod



21

22

23

24

25

26

27

28

29

OaHOOCHOBHBIE MpeeNbHbIC
KapOOHOBBIC KUCIIOTHI:
MypaBbHHAs U YKCyCHas
[Tpaktuyeckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCTIOTBD)
CreapuHOBas U OJIEUHOBAS
KHUCJIOTHI, KaK IPeCTaBUTENN
BBICIINX KapOOHOBBIX KHCIIOT
MBpI1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEEe ACUCTBUE

CrnoxHnble 3(hUpbI Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ Maponu3 CloKHBIX
3¢hupoB

Kupsl: runponus,
pUMEHEHHe, Ouooruyeckas
POJIIb JKUPOB

YrieBoasl: cOCTaB,
kinaccuukanus. Baxneitmme
IPEeCTaBUTEIN: TIHOKO03a,
bpykTo3a, caxaposa
Kpaxman u nemntosno3a kak
MPUPOJIHBIE ITOJIUMEPHI
KonrponbHas pabora no
pazneny
«Kucnopoacoaepxaine
OpPTraHUYeCKHEe COSTMHEHUS/
Bcepocculickas npoBepodHast



pabora
30  OOmas xapakTepucTuka 1 1
a30TcoIepIKaIInX
OpPTaHUYECKUX COSAMHCHUI /
Bceepocculickas npoBepoyHas

pabora

31 AMWHBI: METHJIAMHH U 1
AHUIUH

32 AMMHOKHCIIOTHI KaK 1

amM(OTepHbIE OPTaHUIECKHE
COCIMHEHMS, HX
OMOJIOrMYECKOE 3HAUYCHUE.
Ilentuael. benkn xak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHHS
33 OCHOBHBIE TIOHATHS XUMHUHU 1
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN
34 OCHOBHBIE METOJIBI CHHTE3A 1
BBICOKOMOJIEKYJISIPHBIX
coeguHeHuu. [ImacTMacchl,
Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34 3
[10 ITIPOTPAMME

11 KITACC

Ne Tema ypoka KoimuecTBo yacoB

Bcero KoHTpoJibHbIC

IIpakTH4eckue

Jlara
H3y4YeHUA

JJIeKTPOHHBIE
uudposbie



n/

XUMHYECKUN DJIEMEHT. ATOM.
DneKkTpoHHass KOHPUTyparus
aTOMOB

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XUMHUYECKUX DIIEMCHTOB H
WX COCIMHEHUH 0 IpyNraMm u
nepuoaaM. 3HaUCHHE
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dyiemenToB J[. 1.
MeneneeBa B pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XuMHUUYECKast
CBsI3b, €€ BUJIbI; MEXaHU3MBbI
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonopoanas cBsa3b

Bxoguas KP

BanenTtHocTb.
DJIEKTPOOTPHULIATENBHOCTD.
Crenennb okucicHus. Bentectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.

padoThI padoThI

04.09.25

11.09.25

18.09.25

25.09.25

1 02.10.25

09.10.25

oOpa3oBaTe/ibHbIE
pecypcsl



10

11

12

13

HctrHHBIE U KOJIOUIHBIE
pactBopbl. MaccoBast 1oJist
BELIECTBA B pacTBOpE
Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XumMuueckux
peakuuil B HEOPraHUYECKON U
OpraHUYECKON XUMUU. 3aKOH
COXPAaHEHHUSI MacChl BELIECTB; 3aKOH
COXPAHEHUS U IPEBpAIICHUS
SHEPTUH NPU XUMUYECKUX
peakuusax

Ckopoctb peakiu. O6paTuMele
peakuuu. XMMHUECKOE PABHOBECHE
[IpaxTnueckast padora Ne 1.

«BnusiHue pa3nuuHbIX (aKTOPOB Ha

CKOpPOCTH XHUMHYCCKOH PCaKIun»
3J'IGKTpOJ'II/ITI/I‘-I€CKa$I JUucconuanms.

Ilonstue o BOAOPOIHOM ITOKA3aTeJIC

(pH) pactBopa. Peakuiuu noHHOTO

oOMeHa. ['uapoan3 opraHuuecKux u

HEOPTaHMYECKUX BEIIECTB
OKuCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[TonsTre 06 smekTpom3e
pacIuIaBoB ¥ pacTBOPOB COJIeH
KontponbHas padoTa mo pasaeny

1

16.10.25

23.10.25

06.10.25

13.10.25

20.10.25

27.10.25

04.12.25



14

15

16

17

18

19

20

21

«Teopernueckre OCHOBbI XUMHUHU»
MerTaminl, UX TTOJIOKCHHE B
IIepuonnueckoii cucreme
XUMHUYECKUX djieMeHToB /1. U.
MeneneeBa 1 0COOCHHOCTH
cTpoeHus aroMoB. O01IHe
(hU3MYEeCKre CBONCTBAa METAJIIIOB
CraBbl METAILJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHNUH METaJUIOB
XUMUYECKHE CBOMCTBA BAXKHCHUIIINX
METaJIJIOB (HATpU, KaJuii,
KaJIbLIUH, MarHui, allOMUHUN) U UX
COCTUHEHUN

XUMHYECKUE CBOMCTBA XpOMa,
MEOU U UX COCAUHCHUN
XHMHUYECKHE CBOMCTBA ITUHKA,
JKere3a U X COeJUHCHMI
[IpaxTnueckas padora Ne 2.
"Pemmenne skcriepuMEeHTAIbHBIX
3aJ1a4 1o TeMe «MeTamibi»"
Hemeramnpl, nX monoXeHHUE B
IIepuonnueckoii cucreme
XHUMHYECKHUX deMeHTOB /J[. .
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUSI ATOMOB

du3nyeckue CBOMCTBA HEMETAJIJIOB.
Anorponusi HEMETaUIOB (Ha
puMepe KUCI0poaa, CEepHI,
dbocdopa u yriepomaa)

11.12.25

18.12.25

25.12.25



22

23

24

25

26

27

28

29

30

31

XUMHUUYeCKHe CBOMCTBA rajJIOT€HOB,
Cephl U UX COCTUHEHUI
XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 UX COeTUHCHHIA
XUMHUYECKHE CBOMCTBA yIJIEPOa,
KPEMHUS U UX COCTMHEHU I
[IpumeneHnne BaxKHEUIINX
HEMETAJIJIOB U MX COCIUHEHMI
O0001IeHrEe U cUCTEMAaTU3 AU
3HaHUH 110 Teme «HeMeTanab».
Brruucnenust no ypaBHeHUSIM
XUMHYECKUX PEAKIUU U
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas padborta Ne 3.
«PeleHne 3KCrnepuMeHTaIbHbIX
3azad4 mo reme "HemeTtamias"»
KonTponbHas paboTa mo Temam
«Metamel» n «HemeTamisn)
Heopranuueckue u oprannueckue
kucioTel. Heopranuueckue u
OpraHUYECKUE OCHOBAHUS
AmMdoTepHbIe HeopraHU4ecKHue u
OpraHUYEeCKUE COETMHEHUSI.
I'eneTnueckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BCIIECTB

Ponp xumnu B o0ecrieueHun
9KOJIOTUYECKOM, IHEPTETUIECKON 1
MUIIEBON OE30MaCHOCTH, PA3BUTHH
MEIHIIAHEI



32 IlpencraBneHus 06 00X 1
HAyYHBIX TIPHHIIAIIAX
MIPOMBIIIIJICHHOTO TTOJTyYeHUS
Ba)KHEUIIINX BEIIECTB

33 Yenoek B MHUpE BELIECTB U 1
MaTepHuasioB
34  Xwumus U 3J0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 3
ITPOIT'PAMME

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMMDBI

10 KITACC
Kox nposepsiemoro IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl
pe3yJbTara cpeaHero o01mero o6pazoBaHus
1 Teopernuyeckre OCHOBBI OPraHUYECKOW XUMUHU
1.1 CdopMupoBaHHOCTD MPEACTABICHUI 0 XUMUYECKOW COCTAaBIISIIOIIEH €CTEeCTBEHHOHAYYHON KapTUHBI MUPA,

pPOJIM XMMHMU B TO3HAHUM SIBICHUH MPUPOJBI, B (OPMUPOBAHUHM MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM MJisi pPELIEHUS MNPAKTUYECKUX 3a4ad M 3KOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpefie

1.2 Brnanenue cucteMoit XMMHUYECKUX 3HAHUN, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOIINE TIOHITHS (MOJIEKyJIa,
BaJICHTHOCTb, MIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCIEHHUS, XMMHUECKasl CBSI3b, MOJIb, MOJIIPHAs Macca,
MOJIIpHBIA O0BEM, YIVIEPOJIHBIM CKeNeT, (QYHKIHMOHANbHAs TpyIna, pajuKal, H30MEpHs, H30MEpHI,
TOMOJIOTUUECKUH Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- M Aa30TCOJAEPKAIME COEIUHEHUS,
OMOJOTUYECKH aKTHUBHBIE BellecTBa (YyIJ€BO/bI, KUPBI, OENKHU), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COETMHEHUS); TEOPUH U 3aKOHBI (TEOpPHUsS XMMHYECKOI'O CTPOEHHS] OpraHMYECKHX



1.3

1.4

1.5

1.5

1.6

2.1

2.2

23

2.4

BeniecTB A.M. ByTtiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMHH, (DAKTOIOTHYECKUE CBEICHMUS
O CBOMCTBax, COCTaBe, IMOJY4YEHHH M OE30MaCHOM HCIIOJIb30BAaHUHM BAKHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YeTIOBEKa

ChopMupoBaHHOCT yMEHHH BBISBIATH XapaKTEpPHbIE NPU3HAKM TOHSATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME IIOHATHUS IIPU OIMCAHUM COCTAaBa, CTPOCHUS H
MPEBPALLECHUI OPraHUYECKUX COCAMHEHUIN

c(OpMHUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJISi COCTABJICHUSI MOJCKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) POPMYT OPraHMYECKUX BEIICCTB M YPAaBHEHUH XMMHUYECKUX
peaklMii, U3roTaBIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKUX BELIECTB I WUIIOCTPALMA UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUS

CdopMupoBaHHOCTh YMEHUN YCTaHABIMUBATH MPUHAMICKHOCTh U3yUYEHHBIX OPraHMYECKUX BEIIECTB M0 UX
COCTaBy U CTPOEHHUIO K ONpEeAesIEHHOMY Kiaccy (TpyIIe) COeOUHEHHH (YIJIeBOAOPOIbl, KHUCIOPOA U
a30TCOJEpIKAIIME COCOUHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHWs), [aBaTh WM Ha3BaHWS IO
cucremarnueckoit Homenkiarype (IUPAC)

CdopMHUpPOBAaHHOCTh yMEHHUS OMPEICNATh BUIbl XUMHUYECKOH CBSI3U B OPraHUYECKUX COETUHEHUSIX
(onuHapHBIE U KpaTHbIE)

CdopMUpOBaHHOCTh YMEHHUSI MPUMEHSATH: MOJOXKEHHUS TEOPUU CTPOCHUS OpraHUYecKuX BemiecTB A.M.
BytnepoBa s 00bsICHEHNSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS
Macchl BEIECTB

VYrnesopoponsl.  Kucnopoacopepxkamume 1 a30TCOAEpXKALIUE  OpraHMYECKHE  COEIMHEHUS.
BBICOKOMOIEKYIISIPHBIE COEAMHEHHUS

CdopMUpOBaHHOCTh YMEHUH NPHUBOJIUTH TPUBHAIBHBIE Ha3BaHUS OTAEIbHBIX OpPraHMYECKHUX BELIECTB
(3TWIIEH, TPOMMJIEH, aleTHJICH, STWJIECHIJMKOIb, TIHLEpPHH, (eHos, ¢dopManpIeru, aneTaabAerul,
MypaBbUHas KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBask KUCIIOTA, CTEapUHOBAsl KUCIIOTa, TIII0K03a, PPyKTO3a,
Kpaxmall, 1eJUTI0J103a, TIUIIHH)

CdopMUpoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKUEe M XMMHYECKHE CBOMCTBa
TUIMYHBIX NPEICTABUTENCH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPOIUJIEH,
anetusieH, OyrtaaueH-1,3, merunOyranuen-1,3, OEH307, METAaHOJ, STAaHOJ, ITHUJICHTJIUKOJb, TIUIEPHUH,
¢eHomn, aneranbaerul, MypaBbuHas U YKCyCHasi KUCIIOTHI, IITF0K03a, KpaxMaJl, HEeJITI0J103a, aMUHOYKCYCHAas
KHCIIOTA)

ChopMupOBaHHOCTH ~ YMEHHMSI ~ MJUIIOCTPUPOBATh  TEHETHUYECKYIO  CBSI3b  MEXKIY  TUIHUYHBIMU
NPEJICTABUTENIIMA  PA3JIMYHBIX KJIACCOB OPraHWYECKHUX BELIECTB YPAaBHEHUSMU COOTBETCTBYIOIINX
XUMHUYECKHX PeaKluil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

CdopMUpOBaHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKU YTIIEBOJOPOJHOTO ChIpbs (HE(PTH, MPUPOIHBII



3.1

3.2

3.3

3.4

3.5

3.6

11 KUIIACC

Kox nposepsiemoro
pe3yabTara

1
1.1

ras, yrojs), ClocoObl UX MepepadOTKH U MPAKTHUECKOE MPUMEHEHHUE MPOAYKTOB MepepadoTKu

XuMU U )KU3Hb. PacuéTel

CdopMupoBaHHOCTh YMEHHMM BIAAETh CUCTEMOW 3HAHUNW OO0 OCHOBHBIX METOAAX HAYYHOTO IO3HAHUS,
UCTIOJIB3YEMBIX B XHMHUHU TPH W3YYEHUH BEIIECTB M XMMUYECKHX SIBICHHH (HaOmI0leHHE, M3MEpEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIb30BATh CUCTEMHbIE XMMUUECKHUE 3HAHUS JIsl IPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

CdopmupoBaHHOCTh YMEHHUI COOMIOAATH MpaBUIa MOJIb30BAHUS XMMHUUYECKOM Mocya0i U 1a00paTOpHBIM
000pyI0OBaHHEM, a TaKXe MpaBHja OOpalleHHs C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMHU IIO
BBITMIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

ChopMupoBaHHOCTH YMEHHMH IUIAHHUPOBATH W BBHIMONHATH XUMHYECKHH SKCIIEPUMEHT (TIpeBpaIIeHUs
OpraHWYECKUX BEUIECTB IPH HAarpeBaHUU, MOJYyUYEHHUE HTHIICHA U U3YYEHHE €ro CBOWCTB, KaU€CTBEHHBIE
peaKIi OpraHWYEeCKUX BEIIECTB, JCHATypanus OCIKOB NMPH HArPEBAaHHUH, I[BETHHIC PEAKIMH OCIKOB) B
COOTBETCTBUU C MPaBHJIAMU TEXHHMKHU OE30MACHOCTH MPU OOpaIleHHUH C BEIIECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHNEM; MPEACTABIATh PE3YIbTAThl XMMHUECKOTO SKCIIEpUMEHTa B (OpME 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX peakluii U (OpMyIIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJbTAaTOB

ChopMupoBaHHOCTH YMEHHH TPOBOJUTH BBIUMCICHHS 10 XUMHUYECKHM YpaBHEHHSIM (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM MPOAYKTA PEAaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIMH)

ChopMupoBaHHOCTh YMEHMH KPUTUYECKH aHAJIM3UPOBATh XMMHUYECKYIO0 MH(OpPMAIIHIO, MOJyYyaeMylo M3
Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBor MH(popMalnu, cetb IHTEpHET u Apyrue)

ChopMupoBaHHOCTh YMEHHH COOJIIOATh MpaBHUiIa SKOJIOTUYECKH 1€I1eCO00pa3HOro MOBEACHHS B OBITY U
TPYZIOBOM JEATEIBPHOCTH B LEIAX COXPAaHEHMsI CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOIHOM CpEnsbl,
OCO3HaBaTh OMNACHOCTb BO3ACHUCTBHUS HA >KMBBIE OPraHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEILECTB,
noHuMasi cMbicn mokaszarens [TJK (mpenenbHO JOMYCTUMOM KOHIIEHTpPAIMH), MOSICHATH Ha TMpUMeEpax
CHOCOOBl YMEHBIIEHUS U TPEJOTBPAILLICHHUS UX BPEIHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBeKa

IIpoBepsiemble npeaAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbI
cpeiHero oouero o6pazoBaHus

TeopeTnyeckrie OCHOBbI XUMUU
Bnanenue cucremMoil XUMHUYECKUX 3HAHUM, KOTOpas BKIJIFOYAET: OCHOBOIOJIATAIOIINE TOHIATHS (XUMUYECKUN



1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

AJIEMEHT, aTOM, JJIEKTpOHHas 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, UOH, MOJIEKYJIa,
BaJICHTHOCTbD, 3JIEKTPOOTPULIATEIbHOCTD, CTEINIEHb OKHUCIEHUS, XUMUYECKasl CBA3b, MOJIb, MOJISIPHAsI Macca,
MOJIApHBIA ~ 00BEM, KpUCTAJUIMUECKas pelmérka, TUIBI XUMUYECKMX peakuuil  (OKHCIUTENbHO-
BOCCTAHOBUTENIbHBIC, 3K30- U SHAOTEPMHUYECKHE, PEaKIMH HOHHOTO OOMEHAa), pPacTBOp, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTHUECKAs TUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKOM
peakuuy, XHMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUs AIEKTPOJIUTUYECKOW TUCCOLMALIUHY,
[Tepuonnueckuit 3akon [[.M. MeHneneeBa, 3aKOH COXPAaHEHHUSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
SA3BIK XUMUH, (PAKTOIOTUYECKHUE CBEICHHUS O CBOMCTBAX, COCTAaBe, MOJYYCHUH U 0€30IaCHOM HCIOIb30BAHUT
BXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM ESTEIBHOCTH YEJIOBEKA
ChopMHpOBaHHOCTh YMEHUH BBISBIATh XapaKTEpHblE NPU3HAKM M B3aUMOCBS3b W3YUYEHHbBIX IOHSTUH,
MPUMEHSITh COOTBETCTBYIOIINE MOHSATHUS MPU OMMCAHUU CTPOSHUS M CBOMCTB HEOPTaHUYECKUX BEIIECTB U MX
MIPEBPALICHUM; BBISBIATH B3aMMOCBS3b XUMHUYECKMX 3HAHUM C MOHATHSAMH U NPEACTABICHUSMHU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

Brnanenue OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHHUS BEUIECTB M XUMHUYECKUX SIBICHUH (HAOIIOJCHHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTHPOBAHHE)

CdopMHupoBaHHOCTh YMEHUN OMNPEIEINATh BaJEHTHOCTb M CTENEHb OKHCICHHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BHUJI XMMHUYECKOW CBSI3U (KOBAJICHTHAs, WMOHHAS, MeETaJUIMYecKas,
BOJIOPOJHAsI) B COEAUHEHMSX, TUI KPUCTAUIMYECKON pemETKM KOHKPETHOrO BellecTBa (aToMHas,
MOJIEKYJIsIpHAsl, MOHHAS, METAJUTHUECKasi)

ChopMHpOBaHHOCTh YMEHHMH ONpEAENATh XapakTep Cpeabl B BOJIHBIX pPacTBOpPax HEOPraHWYECKUX
COCIMHEHUI

CdopmHrpoBaHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMUYECKUE PEAKLUU IO PA3IIUYHBIM IpU3HAKaM (YUCITY
U COCTaBy pEarupymoolux BEIIECTB, TEMJIOBOMY 3((eKTy peakuuu, U3MEHEHHIO CTEeNeHEH OKHUCIICHHS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTanu3aTopa)

ChopMupoBaHHOCTb YMEHUI COCTaBIATh YPABHEHUS PEAKIMHA pa3IMUYHBIX THIIOB, MOJHBIE U COKPALEHHbIE
YpaBHEHHUsI peaKiuii HOHHOTO OOMEHa, yUYUThIBasi YCIOBUS, IPU KOTOPBIX ATH PEaKLUy UAYT 10 KOHIIA
CchopMupoBaHHOCTb YMEHHUH NPOBOJUTH PEAKIMU, MOATBEP)KIAIOIINE KAUeCTBEHHBIN COCTaB pa3iMYHbIX
HEOpPraHMYECKUX BEIIECTB, PAaclO3HABATh OINBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOAHBIX PacTBOpax
HEOPraHUUYECKUX BEILECTB

ChopMupoBaHHOCTh YMEHUM pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIHi
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHca 3THX peakuuit

ChopmupoBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaklMd OT pa3INdHbIX
¢bakTopoB

CdopmupoBaHHOCTh YMEHUIN OOBACHATH XapaKTep CMEUICHUS! XUMHUYECKOIO0 PaBHOBECHS B 3aBUCUMOCTH OT
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2.9

BHemHero Bo3zaeicTBus (mpuniun Jle [llaTennbe)

OO01mmas u HeopraHu4YecKasi XUMUS

ChopMupOBaHHOCT, yMEHUH packpbiBaTh cMbica Ilepumomnueckoro 3akona J[.M. MeHnneneeBa wu
JEMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO M IPOTHOCTUYECKYIO (DyHKIIMU
ChopmupoBaHHOCTHh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX 2JIEMEHTOB 1—
4 nepuonoB Ilepuoanueckoit cucteMbl xumuueckux 3emeHToB .M. MeneneeBa, UCMOIb3ysl MOHATUS «S-,
p-, d-37EKTpPOHHBIE OpPOUTAIN», «IHEPreTUYECKHUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHUYECKHUX DIEMEHTOB M MX COCIMHEHMH 1O IepuonaMm u rpymnnaMm [lepuoaudeckoil cuctemsl
xuMudeckux diemenToB .. MenaeneeBa

CpopMUpOBAaHHOCTP ~ YMEHHMH  XapakTepu3oBaTh  (OMUCHIBATh)  OOIIME  XHUMHYECKHE  CBOMCTBA
HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB, OATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKY
HEOpPraHMYECKUMHU BEUIECTBAMU C IOMOIIbIO0 YPAaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIUM
CdopmupoBaHHOCTh YMEHUN YCTaHABIMBATh MPUHA/JICKHOCTh HEOPTAaHUUYECKUX BEIECTB M0 MX COCTaBY K
onpenenéHHoOMyY Kiaccy (TpyIe) COeIUHEHUU (MPOCThIE BEUIECTBA — METAJUIbI U HEMETAJUIbI, OKCHU/IBI,
OCHOBaHUS1, KUCIOTHI, aM(pOTEepHbIE THAPOKCHUIBI, COJIN)

ChopMupoBaHHOCTh YMEHHI HCIIOIB30BATh XUMHUYECKYIO CHMBOJIUKY JIJISl COCTAaBICHUS (POPMYIT BEIIECTB U
ypaBHEHUN XMMUYECKUX peakiuii, cucremarndeckyro HomeHKIatypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTJENbHBIX HEOPraHMYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIM ra3, aMMuak, raméHas HU3BECTb,
HeraméHasi H3BeCTh, MUThEBAst CO/Ia, MTUPUT U IPYTHUE)

ChopMUpOBAaHHOCTP ~ yYMEHHMI  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME  XHUMHYECKHE  CBOMCTBA
HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB, OATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKTY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHM
ChopmupoBaHHOCTh YMEHHI IUIAHUPOBATH M BBIMIOJHATH XUMHUYECKHI JKCHEPUMEHT (pa3sioKeHue
MEpPOKCHJIa BOJIOPO/a B IPUCYTCTBUM KaTalu3aTopa, OMpPeeIeHHe CPelbl paCTBOPOB BEILECTB C MOMOILBIO
YHHUBEPCATHHOTO HHIMKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB HAa CKOPOCTh XUMUYECKON PEaKIINU, PeaKINH
HMOHHOI0 00OMEHa, KaueCTBEHHbIE PEAKIMH Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS,
pelieHne SKCIepUMEHTaIbHbIX 3a/1a4 o TeMaM «Metamisl» U «HemeTanby) B COOTBETCTBUU € IPaBUIaMHU
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUU C BELIECTBAaMHU U J1AOOPATOpPHBIM 000pYAOBAHUEM; MPEACTABIAThH
pe3yNbTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpMe 3alucH YpaBHEHUN COOTBETCTBYIONIMX PEAKIUNA H
(hopMynHUpoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJILTATOB

CdopmupoBaHHOCTE YMEHHUI COOIOATh MpaBWIA MOJIB30BAHUS XUMHUYECKON TMOCYA0N M abopaToOpHBIM
o0opy/soBaHUEM, a TaKKe MpaBHiia OOpalleHHs] C BElleCTBAMHU B COOTBETCTBUU C HHCTPYKUHUSMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

ChopmupoBaHHOCTh YMEHUH  XapakTepu30BaTb XMMHUYECKHE TPOIECChl, JeKallde B  OCHOBE



3.1

3.2

3.3

3.4

3.5

MIPOMBIIIIJIEHHOTO MOJIy4YEHUsI CEPHOIM KUCIIOThI, aMMHaKa, a TakkKe COPMUPOBAHHOCTH MPEACTABICHUI 00
OOIIMX HAyYHBIX MPUHLIUIAX U SKOJIOTUYECKUX MPOoOIIeMax XUMUYECKOTO MPOU3BOCTBA

XUMHS U )KU3HB. Pacy€rsl

CdhopMupoBaHHOCTH MPEICTABICHUH O XUMHUYECKOW COCTABIISIOIIEH €CTeCTBEHHOHAYYHOH KapTHHBI MHpa,
PO XUMHUHU B MO3HAHWUU SIBICHUN HPUPOJbL, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€
(YHKIMOHATBHOM TI'PaMOTHOCTH, HEOOXOAWMOW ISl pEUICHHS NPAKTUUYECKUX 337ad U SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3[I0POBBIO U IPUPOTHON Cpelie

CchopMupOBaHHOCTh YMEHUH KPUTHUECKH AHAIM3MPOBATH XUMHUECKYIO HWH(GOpPMAIHIO, MOJIYyYaeMylo U3
Pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIINH, CeTh IHTepHET u apyrue)

CpopMUpOBaHHOCTH YMEHHMM COOJIIOATH MpaBUiIa SKOJOTHMUECKH I1eJIeCO00pa3HOro MoBEACHUSI B OBITY U
TPYIOBOM AEATEIBHOCTH B LIENISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYIKAIOLIEH TPUPOJIHOM Cpe/ibl
Oco3HaBaTh ONACHOCTb BO3/ECHCTBHS HA KUBbIE OPraHU3MBbl OMNPEECIEHHBIX BEIIECTB, NOHUMAas CMBICI
nokazarens [IJIK, moscHATe Ha mnpumepax crocoObl YMEHBIICHHS U MPENOTBPALEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

ChopmMupoBaHHOCTh YMEHUW MPOBOJIUTH BBIYMCIEHUS C HCIOJB30BAHMEM TOHATUS «MaccoBas OIS
BELIECTBA B PACTBOPE», OObEMHBIX OTHOILEHUH ra3oB IPU XUMUYECKHX PEaKLMSIX, MAcChl BELIECTBA WU
00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B
peaKkIMM BEIIeCTB, TEIUIOBOro 3(p(dekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHWS MAacChl BEIIECTB,
IIPEBPALLEHUS U COXPAaHEHUS SHEPTUN

INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA

10 KUIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

TeopeTnyeckre OCHOBBI OPTaHUYECKON XUMHUU
[Ipenmer opraanyeckor XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B NOJYUYCHHH HOBBIX BEILECTB U MATEPHUAJIOB.
Teopus ctpoenus opranndeckux coequnenuid A.M. byTiepoBa, e€ OCHOBHBIE TTOJIOKEHUS
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34

CrtpykTypHble (GOpMyINibI OpraHMYeCKHX BemlecTB. ['omoinorus, uzomepus. XHUMHUYECKas CBS3b B OPraHUYECKUX
COEIMHEHUSIX — OJIMHAPHBIC U KpaTHbIE cBs3H. [Ipencrapnenne o kiaccu(uKauy OpraHMueCKUX BEIIECTB

Homenknarypa opraHn4eckux coelMHEHUl (cucreMaTHdecKasl) i TPUBUAJIbHbIE Ha3BAaHUS BaXKHEHMIIUX MpeACTaBUTEICH
KJIACCOB OPraHMYECKUX BELIECTB

YrieBoaopoibl

AJKaHBI: COCTAB U CTPOCHHE, TOMOJIOTHYECKUI pal. MeTaH U 3TaH — NPOCTEHIINE MPEACTaBUTEIHN AJIKAHOB: (hPU3NUYECKUE
U XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMeIlleHUsI U TOPEHUs), HAXOKJICHHE B IPUPOJE, MOJIyYeHUE U IPUMEHEHHE

AJIKEHBI: COCTaB M CTPOEHUE, T'OMOJOTMYECKHH psAA. DTUIEH M MPONWIEH — IPOCTEHIINE MNPECTaBUTENN AJIKEHOB:
¢busznueckue W XUMHUYECKHME CBOMCTBa (peakuuu THUIPUPOBAHUS, TaJIOrCHUPOBAHMS, THUApPATAIMH, OKUCICHHUS H
MIOJINMEPU3ALIH ), IOJyYE€HUE U IPUMEHEHHE

Ankanuensl: OyramueH-1,3 wum MerunOyramueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOWCTBA (peakius
nosinMepu3zanun). [lomydyenne CHHTETHYECKOTO KayyyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOGHHOCTH CTPOEHHSI, TOMOJIOTHYECKHM psAl. AUETHIIEH — MPOCTEUIINI MpeCTaBUTENb aJKUHOB:
COCTaB, CTpOEHHUE, (PU3MUECKHME W XMMHUYECKHE CBOMCTBa (pEeakuWW THIPHPOBAHUS, TaJIOTEHUPOBAHUS, THIpPATAIINH,
TOpEHHUs ), TOJyYeHUE U IPUMEHEHHE

Apensl. beHson: coctaB, cTpoeHue, pU3MUECKUE U XMMUYECKHE CBOMCTBA (pEaKIWU TaJIOTEHUPOBAHUS U HUTPOBAHHSA),
MoJiydeHue u npuMmenenue. Tomyol: cocta, cTpoeHue, GU3nYecKue 1 XUMUYECKUE CBOMCTBA (PEeaKIMK rajloreHUpOBaHUS
U HUTPOBAHUS), MOJyYeHUE M TNpUMEHEHHe. TOKCHYHOCTb apeHOB. ['eHeTmdeckas CBsI3b MEX]y YIJIEBOAOPOJaMH,
MPUHAUICKALIIMMU K pa3IMYHBIM KJaccam

[Ipupoanble HCTOYHUKU YriIeBOAOpoa0B. [Ipuponnblil ra3 u nomnyTtHble HedTaHbIE Ta3bl. HepTh U €€ mpoucxoxaeHue.
CrniocoObI nepepaboTKH He(TH: IEPETOHKA, KPEKUHT (TEPMUYECKHH, KaTaTUTHUECKuil), mupoiu3. [IpoaykTel nepepaboTku
He(TH, X IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yroib 1 MPOIyKThl €ro nepepadboTku
Kucnoponcoaep:xaiue oOpraHn4ecKue COeAMHEHNS

[IpenenbHble OJHOATOMHBIE CIUPTBHI. METaHON U 3TAHOJN: CTPOEHHE, PU3NYECKUE U XMMHUYECKHE CBOICTBa (peakiuu C
aKTUBHBIMH MeTaJllaMH, TaJOr€HOBOJAOPOJaMH, TOpeHHe), TMpuMeHeHue. BoaoponHble CBSI3M MEXIY MOJIEKyIaMH
cnuptoB. JlelficTBHEe METaHOIA M ATAaHOJIA Ha OPraHU3M YelloBeKa. MHOroaTOMHbIE CIIMPTHL. DTUIICHTJIMKONIb U TJIMLEPHH:
CTpoeHue, pU3MUeCcKue U XUMHUECKUEe CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMUA METaJUIaMH, KaUeCTBEHHAsl PeaKIHs
Ha MHOTOATOMHbIE CIIUPTHI). JlelicTBUEe Ha opraHu3M 4enoBeka. [IpruMeHneHune rauneprta U 3TUICHIITHKOIIS

deHoII: CTpOEHUE MOJIEKYIIbI, (PU3NYecKre U XuMHueckue cBoiictBa. TokcuuHocTh (eHona. [Ipumenenue gpenona
Anpaeruabpl U KeToHbl. DopMaibAerui, aleTalbleru]: CTpoeHue, (PU3MYecKhe W XHMUYECKHE CBOMCTBa (peakiuu
OKUCJICHUS U BOCCTAHOBJICHHUS, KAYECTBCHHBIE PEAKIINH ), TIOTyUYeHUE U TPUMEHEHUE

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KHCIOTHl. MypaBbHHas M YKCyCHas KHUCJIOTBI: CTpoeHHE, (U3NYeCKue H
XMMUYECKHe CBOMCTBa (CBOICTBa, 0oOLIMe A Kiacca KHUCIOT, peakius 3Tepu]uKanuu), MOoIydeHHe U MpPUMEHEHHE.
CreapuHOBass U OJIEMHOBAas KHCIOTHl KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICIIUX
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KapOOHOBBIX KUCIIOT, X MOIOLIIEE AEHCTBHUE

Crnoxable 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponn3 cinoxsbix 3¢upoB. Kupbl. ['maponus kupos.
IIpumenenue xKupoB. buosornyeckas posb KUPOB

VYTaeBosl: COCTaB, KJIACCH(PHUKAIMS YTIACBOAOB (MOHO-, M- M Moyincaxapusl). [1ioko3a — mpocTedmuii MOHOCaXapH/I:
0COOEHHOCTH CTPOCHMS MOJIEKYJbl, (pU3HMUECKUe U XUMHUYECKHUE CBOMCTBa (B3aumojeicrtBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHUAaYHBIM pacTBopoM okcua cepedpa(l), BocctaHoBiIeHHE, OpOKeHHUE TIIOKO3bI), HAXOXKACHUE B MIPUPOJIE,
npUMeHeHue, Ouonoruyeckas posib. PorocuHte3. DpykToza Kak H30Mep INIOKO3bl. Kpaxmanm u memnonosa Kak
pupoaHbIe nosuMepbl. CTpoeHHe KpaxMania U Leuiro03bl. dusndeckne 1 XMMUYECKUE CBOWCTBA KpaxMaia (TUIpoJu3,
Ka4yeCTBEHHasl peaKIysl ¢ HOJ0M)

A3oTcoaepikalue OpraHu4eCcKue COeAMHEHUS

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHuueckue coenuHeHus. Pu3nyeckue U XUMUYECKHUE CBOWCTBA aMUHOKHUCIOT (Ha
npuMepe riaunuHa). buonornueckoe 3HaueHue aMUHOKHUCIOT. [lenTuabt

benku kak mpuUpoOJHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OENKOB.
XUMHYeCcKHE CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallusl, KAYECTBEHHbIE pEaKlIUK Ha OeIKu

BBICOKOMONEKYJIISIPHBIE COEMHEHMUS

OcCHOBHbIE TOHSTHUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MIOJINMEPU3ALUH, CPENHAS MOJIEKYJspHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHHH —
MOJINMEPHU3aLUS U TIOJTMKOHICH AL

DKclepUMEHTaIbHbIE METO/bl M3Y4YeHHs BEUIECTB UM UX IPEBpAIIECHUI: O3HAKOMJIEHHE C 00pa3lamu NPHPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KayuykoB. [loylyueHrne CHHTETUUECKOT0 KayuyKa U pe3UHbI

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Teopernyeckre OCHOBBI XUMHHU

XuMHYecKui 37eMeHT. AToMm. SAapo aToma, M30TOMBI. DJIEKTPOHHAS 000J0YKa. DHEPreTUYeCKUe YPOBHH, MOIYPOBHHU.
AToMHBIE OpOuTany, s-, p-, d-3nemeHTbl. OCOOEHHOCTH paclpeieleHus ANEKTPOHOB MO OPOUTAIIAIM B aTOMAax AJIEMEHTOB
MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

Ileprognueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux snemMeHToB .M. MenaeneeBa. CBsi3p NEpUOANUECKOTO
3akoHa W llepuomnmueckoit cucreMbl XxuMudeckux 31meMeHTOB JI.JI. MenneneeBa ¢ COBpEMEHHON TEOpHEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB XMMHUYECKUX DJIEMEHTOB M O0pa3yeMbIX MMHU IPOCTBIX M CIIOKHBIX
BELIECTB I10 TPYIIaM U IepruoaaM. 3HaueHHe MepUoINYeCKOro 3aK0OHa B pa3BUTUU HAYKH
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Crpoenue BemlecTBa. XUMHUYECKasi CBA3b. BUAbl XMMHUECKOH CBSI3M (KOBaJCHTHAs HETOJIApHAs U MOJSpHAs, WOHHAs,
MeTajuindeckas). IOHbI: KaTHOHBI U aHUOHBI. MeXaHN3Mbl 00pa30BaHMsI KOBAICHTHONH XMMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIEeNnTOpHbIN). BomoponHas cBs3b

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

BemectBa MONEKYJISIPpHOTO M HEMOJEKYISPHOIO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA. [HIIbI
KPUCTANINYECKUX PEIIETOK. 3aBUCHMOCTb CBOWMCTBAa BELIECTB OT THIIA KpUCTaIM4eckod pewérku. Ilonstue o
JUCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE pacTBOPBL. MaccoBas 10J1s BEIIECTBA B paCTBOpE

Knaccudukanus Heopranndeckux coeinHeHnii. HoMeHkmaTypa HeOpraHn4eckux BeIecTB

Xumudeckas peakius. Knaccudukanus XUMUYECKUX peaKIMii B HEOPTaHMYECKOWM M OPraHWYeCKOW XHMMHH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U NPEBPALLCHUS SHEPTUH [P XUMUYECKUX PEAKIUAX

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3uYHbIX (PaKTOPOB

OOpatumble peakuuu. XUMUYeckoe paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHSL.
ITpunumn Jle [larense

OnexTponutuyeckas aucconuanus. CuiibHble U ciadble A1eKTposnThl. Cpena BOAHBIX PacTBOPOB BELIECTB: KHCas,
HeHTpanpHas, menoyHas. Peakuuu noHHoro ooMena

OKHCINTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

Heoprannueckast xumust

Hemeramnbl. Ilonoxenue HemeraiwioB B llepumoamyeckoid cucreme xumuueckux snemeHTtoB [[.M. MenneneeBa u
0c00EHHOCTH CTpoeHus: aToMoB. du3nyeckre CBONCTBA HEMETAJIOB. AJIOTPOIUS HEMETAIOB (Ha MPUMeEpe KUCIIOpo/a,
cepsl, hocdopa u yriiepoaa)

XUMHUECKHE CBOWCTBA BaXHEHIIMX HEMETaIOB (TaJloreHOB, cepbl, a3oTa, (ocdopa, yriepoga U KpEeMHHs) U HX
COEUHEHUIN (OKCHIOB, KHUCIOPOACOAEpKAIIUX KHCIOT, BOJOPOAHBIX coeauHeHuil). IlpumeHeHne BaxHEHIINX
HEMETAJUUIOB U UX COCIMHEHUI

Mertannsl. [lonoxenue meramioB B [lepuonnueckoil cucreme xumudeckux anneMmenTos /[.M. MenneneeBa. OcobeHHOCTH
CTPOEHUS DJIEKTPOHHBIX 000JOYEeK aToMOB MeTayuioB. OO0mmue Qusnueckue cBoiictBa MeTauioB. CIUlaBbl METaUIOB.
DNEKTPOXUMHUUECKUH Psiji HAlIPsHKEHUH METallIoB

XUMUYECKHE CBOMCTBA BaXHEWMIUX METAJUIOB (HATPHM, Kanuid, KalblWU{A, MarHWi, amlOMUHUN, IIUHK, XpOM, XKele3o,
MeZlb) U uX coenrHeHni. O0uiue crnocoOsl mosrydeHus MetaioB. [IpumeHenre MeTanioB B ObITY U TEXHUKE
I'enernyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMUHBIM Kjlaccam

XUMUA U )KU3Hb

Poinb xuMuu B 0OecriedeHnH 3KOJI0rMYeCcKOr, SJHEPreTUYecKor 1 MUIIEeBOi 0€30IacCHOCTH, pa3BUTUU MeTUIMHEL. [ToHATHe
0 HAYYHBIX METO/IaX TO3HAHUSI BEIIECTB M XUMHUYECKUX PEAKIIUN

[IpencraBnenus 06 oOMMX HAYYHBIX MPUHIUMNAX MPOMBIIUICHHOTO MOJYYEHUsl BaKHEHMIINX BeUlecTB. YenoBeK B MHpeE
BEIIECTB M MaTEpHUANIOB: Ba)KHEWIHME CTPOMTENbHBIE MAaTepUajbl, KOHCTPYKIIMOHHBIE MaTEpHasbl, KPAacKH, CTEKIIO,



KepaMHKa, MaTepHuabl JJs 3JEKTPOHUKH, HAHOMAaTEepHaJlbl, OpPraHMYECKUe U MUHEpaJIbHbIE YJ00pEHUs
33 XuMHUST M 30pOBbE UEJOBEKa: IpaBWJIa MCIOIb30BAHUS JIEKAPCTBEHHBIX IMPENaparoB, NpaBuia 0OE30M1aCHOTO
UCIOJIb30BAaHUS MpenapaToB OBITOBOM XMMUU B IOBCEIHEBHOM JKU3HU

YYEBHO-METO/INYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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