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MOSICHUTEJIBHAS 3AITUCKA

[IporpaMMa mo XMMHMM Ha YpOBHE CpeJHEero oouiero odpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOoBaHUIl K pe3yjbTaTaM OCBOEHUS (heaepaabHOi 00pa30BaTEIbHON MPOrpaMMbl CPEAHETO OOIIETO
obpazoBanus (OOII COO), npeacraBieHHbIXx B PenepaabHOM ToCyAapCTBEHHOM 00pa30BaTebHOM
craugapre COO, c¢ yuérom KoHuenmuu npenogaBaHusi Y4YyeOHOro TMpeaMeTra «XuUMHUS» B
oOpa3zoBaTenbHBIX  opraHM3auusx  Poccuiickoit ~ denepanuu,  peaqu3yloIUX  OCHOBHBIC
oOpa3oBaTeNbHbIE NPOrpaMMbl, M OCHOBHBIX NOJOK€HUH «CTpaTeruum pa3BUTHUsS BOCHHUTAHUSA B
Poccuiickoii ®eneparuu Ha nepuon 10 2025 rona» (Pacnopsikenue [Ipasurenscta PO ot 29.05. 2015
No 996 - p.).

OcCHOBY MOJIXOZ0OB K pa3pabOTKe MPOrpaMMBbl MO XMUMMHU, K OIpPEJeIEHUI0 O0Iel cTpareruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHUs 00yUaIOIUXCsl CPEICTBAMU YUeOHOro npeameTa « Xumusi» i 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLeNTyanbHble mnonoxkeHus drOC COO o
B3alMOOOYCIIOBJICHHOCTH Li€JeH, coaep:KaHusi, pe3ysbTaToB OOy4eHHs U TpeOOBaHUN K YpPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0pa3zoBaHue, MOJy4aeMOe BBITYCKHUKaMH 00IIe00pa30BaTeIbHON OpraHu3aliui,
ABIISICTC HEOTBhEMJIEMOM YacTbio HX 00pa3oBaHHOCTH. OHO CHYXXMT 3aBEpLIAIOIIMM 3TaloM
peayin3aluy Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LET0CTHOM
chUcTeMe XHMMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaloTCs IO3HAHMS 3aKOHOB MPUPOJIBI,
(bopMHPOBaHNS MUPOBO33PEHUS U 00ILIEH KyJIbTypbl YEIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOLIEHHUS K CBOEMY 3/I0pPOBbIO M TpHpPOJIHOW cpene. Peanmmsyercss xumuueckoe oOpa3oBaHue
oOydJaronuxcsi Ha ypoBHE CpeAHEro o01ero o0pa3oBaHus CpeACTBAMU YYEOHOTO MpeaMeTa « XuMusy,
coJiepKaHue U OCTPOSHHE KOTOPOTO ONpEIeNIeHbI B IPOrpaMMe 0 XUMHHU ¢ YUETOM CrielU(UKU HAyKH
XUMHH, €€ 3HaYeHMs B TIO3HAHUU MPHUPOJBI U B MaTepUalIbHOM KM3HU OOIIECTBA, a TaKXkKe C y4ETOM
o0IIKX 11eJiei U MPUHLIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHEro O0IIero
oOpasoBanus B Poccuiickoit denepanun.

XuUMHUSL Kak 3JE€MEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HUIpaeT 0co0yl0 pojib B COBPEMEHHOMH
IMBUIM3AIMN, B CO3JaHUM HOBOM 0a3bl MaTepuaabHOW KyibTypbl. OHa BHOCHUT CBOM BKJIax B
(dbopMHpOBaHHE PAMOHAIBHOTO HAYYHOI'O MBILIUICHHS, B CO3/IaHUE LIEJIOCTHOTO MPEACTaBIECHUS 00
OKpY>KaloIlleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YETOBEKA, KOTOpOoe (POPMUPYETCS B XUMHH Ha OCHOBE
MTOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY’KAIOLIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3H MEX]y CTPOEHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSl C APYTUMM €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja HEOThbEeMJIEeMOM
4acTbI0 MUPOBOM KYJBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO TPyAa U KU3HU Ka)XJ0ro 4jeHa
obmectBa. CoBpeMeHHass XHMHUS KaK HayKa Co3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTUM
HaIpaBJieHa Ha peuleHHe IN00aJbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIEBOM, IKOJIOTrMUECKONH O€30MaCHOCTH U OXPaHbl 370POBBSI.

B cooTBercTBUY ¢ 00LIMMU LIEASIMU U IPUHILIUIIAMU CPEIHETO 00111ero 00pa3oBaHUs Co/lep KaHne
npeamera «Xumus» (10—11 xnaccel, 6a30BbI YPOBEHb U3yUSHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha OONICKYJBTYPHYIO TOATOTOBKY OOYYalOIIUXCs, HEOOXOAUMYI0 UM IS  BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIKYEHHS B JKU3Hb COLMYMA, IPOIODKEHHUS
o0Opa30BaHMsI B pa3IMYHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBisromuMu npeaMeTa « XUMHs» SIBIAIOTCS 0a30Bble Kypchl — « OpraHuyeckasi XuMush» U
«OOmiasi u HeopraHWM4Yeckass XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJAEpKaHHsSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAyKHU: CUCTEMa 3HAHUH 10 HEOPTaHWYECKON XMMUH (C BKIIOUEHUEM 3HAaHUN U3 0011eit
XUMHH) U OpraHndeckod xumuu. @opMupoBaHUE JTaHHOW CUCTEMBbI 3HAHUU MPU U3YyUYEHUU NpEeAMETa
o0ecreyrBaeT BO3MOKHOCTb PACCMOTPEHUS BCEr0 MHOT000pa3usl BEIECTB Ha OCHOBE OOIINX MOHATHUH,
3aKOHOB M TEOPUH XMMHH.

CtpykTypa cogepkanus KypcoB — «Opranudeckast XuMusi» u «O011as 1 HeopraHn4decKast XUMHsD
chopMUpOBaHa B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOIO MOAXO0/Ja K M3YyUYEHHUIO0 Y4eOHOro
MaTepuana M oOyCJOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMHA Ha ONpeAerEHHBIX
TEOPEeTUYECKNX YpOBHAX. Tak, B Kypce OpraHMuecKoi XMMHH BEIIECTBAa pacCCMaTPUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUH CTPOEHUS OPraHNYECKUX COEIMHEHUI, @ TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX IPEACTaBICHUN 0 cTpoeHHH BemlecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BEILeCTBax
Jal0TCS B Pa3BUTUH — OT YIJIEBOJIOPOJIOB JIO CIIO’KHBIX OMOJIOTHUECKH aKTUBHBIX COeMHEHU. B kypce
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OpPraHMYECKOM XMMHMH TOJY4YaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETroO
o0Opa3oBaHMsI IEPBOHAYAIIbHBIE TIPEJCTABICHUS O XUMUYECKON CBSI3U, KJIACCU(UKALMOHHBIX TPU3HAKAX
BEILIECTB, 3aBUCMMOCTH CBOMCTB BEILECTB OT UX CTPOCHHMSI, O XUMUYECKOMN peaKIuu.

[Ton HOBBIM yIIOM 3peHHUs B ipeaMeTe « XUMHUsD 0a30BOT0 YPOBHS pacCMaTpUBAETCS U3yUEHHBIN
Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHMs TEOPETHUECKUI MaTepual 1 (aKTOJIOTHUECKUE CBEACHUS O
BElIECTBaX U XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas 1 HeopraHuueckas XUMUs
00yYaroImuMcsl TPeOoCTaBIseTCs BO3MOXHOCTh OCO3HAaTh 3HAU€HHE MEPUOJUYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3MLIMN, TIIy0’ke MNOHATh HCTOPUYECKOE H3MEHEHHE
GyHKIMI 5TOT0 3aKOHa — 0T 00001IAIOIIeH 10 0OBIACHSIONMIEH U POTHO3UPYIOIIEH.

Enunas cucrtemMa 3HaHMNA O Ba)KHEWIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHHH, CBOMCTBAX W
MPUMEHEHUHU, a TakKKe O XMMHUYECKHUX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnosiHgercs B Kypcax 10 u 11 knaccoB anemMeHTaMu coAepKaHusl, UMEIOLTUMU KyJIbTYPOJIOTrHYE€CKUM U
MPUKJIATHON XapakTep. DTH 3HAHUSA CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3U XUMHUU C JIPYTHMH
HayKaMH, pacKpblBalOT €€ pojib B TI03HABATEIbHOW M MPAKTUUYECKOW JEATEIbHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHS K MPOIIECCY TBOPYECTBA B OOJIACTH TECOPUHU U MPAKTHUYECKHUX
MPWIOKEHUNW XHUMHH, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCSA B OOIIECTBEHHO W JUYHOCTHO
3HaYUMBIX MTPOOIIeMax, CBI3aHHBIX C XUMUEH, KpUTHUECKHA OCMBICTUBATH HH(OPMAIIUIO ¥ TIPUMEHSTH €
JUIS TIONIOJIHEHUSI 3HAHWM, pelIeHHs] MHTEIJIEKTYaJbHbIX U 3KCIEPUMEHTAIbHBIX HCCIEI0BATEIbCKUX
3anad. B rienom copeprkanue yueOHOro mpeamMeTa « XUMHsDH JaHHOTO YPOBHS H3yUEHUS! OpPUEHTUPOBAHO
Ha pOpMHUpPOBaHUE Y 00YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI J1s1 IOHUMaHUS PUIIOCO(PCKUX UAEH,
TaKMX KakK: MaTepHallbHOE €IMHCTBO HEOPTraHWYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBICHHOCTH
CBOMCTB BEILIECTB HX COCTAaBOM M CTPOCHHEM, II03HABAEMOCTb IPHUPOJHBIX SBJIECHUN MYTEM
OKCIIEPUMEHTa W pEIICHUs TMPOTHUBOPEUUHA MEXKAY HOBBIMH (akTaMd U TEOPETHUYECKHUMHU
MPEINOCHUIKAMU, OCO3HAHHE POJIM XMMHUU B PELICHHM SKOJIOTMYECKUX NMpoOJeM, a Takxke MpolieM
cOepekeHUs YHEPTETHUECKUX PECYPCOB, ChIPbhsI, CO3JaHMsI HOBBIX TEXHOJIOTUN U MaTEpUAIOB.

B muane pemieHus 3ajay BOCHHMTAHMS, Pa3BUTHUS M COLMAIM3ALUN OOydYalOIIUXCSl MPUHATHIE
MporpaMMoil 1O XHMHHM MOJAXOJbl K ONPENENCHUIO COJAEpKAHUS U TOCTPOEHUs IpeaMmeTa
IpeycMaTpuBaoT GOpMHUpPOBaHHE YHUBEPCAIBHBIX YUEOHBIX IEHCTBUHN, UMEIOIINUX 0a30BO€ 3HAUCHHE
JUIS pa3IMYHBIX BUJOB JESATENLHOCTH: PELISHUS MPOOIeM, MOMCKa, aHaIu3a 1 00paboTKu nH(OpMAaIINH,
HEOOXOIUMBIX JJIi MPHOOPETEeHUs ONbITa MNPAKTHUUECKOH M MCCIEIOBATEIbCKON N1eATeIbHOCTH,
3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUHU XUMHH.

B npakTtuke npenojgaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOTI'O 001Iero oOpa3zoBaHUs, TaK U Ha
YpOBHE cpeHero olIiero o0pa3oBaHus, IPU OMPEACIICHUH COJIepKATeIbHON XapaKTePUCTHKH Lieen
U3y4YEeHUs [peJMeTa HamlpaBJI€HUEM [EpPBOCTENIEHHON 3HAYMMOCTH TPAJAMLIMOHHO MpPU3HAETCS
(dhopMHpOBaHNE OCHOB XMMHUYECKOHN HAYKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JeSITEIbHOCTH YeJIOBEKa M KaK OJHOTI0 U3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C METOANYECKON TOUKU
3peHHUsI TAKOM MOJXO0J K ONPEICTCHUIO LIeJIeH 3YUEHUs ITPEeAMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo 1TaHHOM TOYKE 3pEHHUs TJIaBHBIMU LIEJSMU U3YUYEHHs IpeaMeTa « XUMus» Ha 6a30BOM
ypoBHe (10 —11 xi1.) gBasIOTCS:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUHN KaK BasKHEUIIEH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIIOUEBbIE MOHATH, (yHIaMEHTalIbHbIE
3aKOHbl M TEOPUU XUMHUHU, OCBOCHHME S3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHE CYIIHOCTH
JTOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH HX
Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHME W pa3BUTHE MPEJACTABICHUNA O HAYYHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHUYECKHUX PEaKIuii, HEOOXOAUMBIX JJIsl IPHUOOPETEHUSI YMEHHUI OPHUEHTUPOBATHCS B MUPE
BEIIECTB M XWUMHUYECKHX SBJICHUN, HMMEIONIMX MECTO B TPHPOAC, B TNPAKTUYECKON U
MOBCEHEBHOM KU3HU;

® pa3BHUTHE YMEHHH U CHOCOOOB JESATENLHOCTH, CBS3aHHBIX C HAOMIOJIEHUEM M OOBSICHEHHEM
XUMHUYECKOTO IKCTICPUMEHTA, COOJIIOICHUEM MPaBIIT 0€301TaCHOTO 0OpAIEHUs C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepskaTelbHas XapaKTEpUCTHUKA LEJNed M 3aJad H3Y4eHMs] IpeaMeTa B
porpaMMe Mo XUMHUHM YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBHM C HOBBIMU MPHOPUTETaMHU B
cucteMe cpenHero ooOmiero oopazoBaHusi. CerofHs B NMPENoJaBaHUU XUMUU B OOJBIIEH CTETEeHU
OoTHaETCsl MPEANOYTeHNE MPAKTHUECKONH KOMIIOHEHTE COAepKaHHs OO0ydeHHs, OpUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIITYCKHHMKA 00IIe00pa30BaTeIbHON OpraHu3alny, BIaICIONIero He Ha0opoM 3HaHUM, a
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(GYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMU aKTUBHOTO TMOJTYYCHHs 3HAHUHA U
MMPUMCHCHUA UX B peaHI)HOI\/'I JKU3HU OJId PCIICHHUA MPAKTHYCCKUX 3a71a4.

B cBsizu ¢ 3TUM Tpu M3yuYeHUH TpeaMeTa «XUMHs» JTOMHUHHPYIOIIee 3HAUCHHE MPUOOPETaoT
TaKue IeJIM U 33/1a4H, KaK:

ajanranusi oOydaroluxcs K YCJIOBUSM IMHAMHYHO Pa3BHUBAIOIIETOCS MHUpPa, (HOpMHUpOBaHHE
MHTEJJIEKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  C€amM000pa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEILHOMY TPHHITHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX >KM3HEHHBIX CHTYaIUsX,
CBA3aHHBIX C BEHIECCTBAMHA U UX IIPUMCHCHHUEM

dbopMupoBaHue y 00ydarolUXCs KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHI), WMEIOIIUX
YHUBCPCAIbHOC 3HAYCHUC IJIA pa3JINYHbIX BUAOB ACATCIIBHOCTU: pCHICHUS HpO6J’IGM, IIOHUCKa, aHaJIn3a u
00paboTKu nHpOpMaIIMK, HEOOXOAUMBIX ISl TPHUOOPETEHUS OMbITa ACSITEIFHOCTH, KOTOpask 3aHUMAaeT
BOXHOE MECTO B TMO3HAHWUU XUMHH, a TAKXKE IS OIEHKH C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH
XapakTepa BIUSHUS BEUIECTB U XUMHUUECKHX MPOIECCOB HA OPTaHU3M UYeIOBeKa U MIPUPOIHYIO CPeny;

Pa3BUTHC TMMO3HABATCIIBHBIX HWHTCPECCOB, HHTCIUICKTYAJbHBIX H TBOPYCCKUX cocoOHoOCTEH
o0yJaronuxcs: ClIoCOOHOCTH CaMOCTOSTENILHO MPUOOPETaTh HOBBIE 3HAHUS IO XUMHUH B COOTBETCTBUU
C XU3HCHHBIMHAU HOTp€6HOCT$IMI/I, HCII0JIb30BAaTh COBPCMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUU IJIs1
MOKCKa U aHaIK3a Y4eOHOM 1 Hay4YHO-TIONMYJISIPHON NH(POPMAIIUU XUMUYECKOTO COICPIKAHMUS,

dbopMHUpOBaHHE W Pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATHUBHOTO W JIOTHYECKOTO MBIIICHHUS,
HaOII0IaTEILHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, TIPH
IJIAaHUPOBAHWHA U TPOBCACHUN XUMHWYCCKOI'0 OKCIICPUMCEHTA,

BOCIIUTAaHHE y O0ydaronmxcs yOe:KIEHHOCTH B TYMaHUCTHUECKON HAMpPaBICHHOCTH XUMHUU, €&
Ba)KHOU POJIM B PCIICHHUN ri100aJIbHBIX HpO6JI€M ParOHAJIBHOI'0 IPHUPOAOIIOJIB30BaAHUSA, ITOITOJTHCHNA
HHEPreTHUECKUX PECYpCOB U COXPAHEHUS MPHUPOJAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH
OepeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHSI ONBITA UCTIOIH30BAHUS
MOJTyYEHHBIX 3HAHUHN 7Sl MPUHATUS TPAMOTHBIX PEIIEHUN B CHUTYaIUsX, CBA3AHHBIX C XUMHUYECKUMU
SABJICHUAMU.

B yuebHOM mnaHe cpenHero oo1ero oopa3oBaHus npeamMeT «XuMush» 0a30BOr0 YpOBHS BXOIHT B
coCTaB npeaMeTHOUN obnactu «EcrecTBeHHO-HAay4UHbIe TpeaMeThly. O011ee Yucio 4acoB, OTBEAEHHBIX
JUIS U3YYEeHHsI XUMUH, Ha 6a30BOM YPOBHE CpeIHEro o0Iero oopa3oBanus, coctaBiseT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Henernio).

COJAEPKAHUE OBYYEHUSA

10 KUIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

[IpenMer opraHMuecKOl XUMHH: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYEHUE B MOJTYYEHUH HOBBIX
BELIECTB U MaTepHasoB. Teopus CTpoeHUs OpraHMuecKux coequHeHnid A. M. bytieposa, €€ 0CHOBHbIE
nosiokeHus. CTpyKTypHble (OpMYJIbI OpraHUYECKUX BellecTB. ['omonorus, nzomepus. XuMHueckas
CBSI3b B OPraHUYECKUX COECIMHEHUSAX — OJUHAPHBIE U KpPAaTHBIE CBS3H.

[IpencraBienre o KiacCUQUKAMM OpraHWYEecKUX BellecTB. HoMeHkiaTypa oOpraHMYecKHUx
COeJIMHEHUH (cucTemMaTHyecKkas) U TpUBHAJIbHBbIC HAa3BaHMA BAXHEUIIMX IpeiCTaBUTENEeH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl M3Y4YEHMsI BEIECTB M HX IPEBPAILEHUI: O3HAKOMIIEHHE C
o0Opa3llaMu OpPraHMYECKMX BEUIECTB M MaTepHalaMM Ha HMX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOJIIOAECHUE M ONMHCAHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAICHHIO
OpPraHUYECKUX BEILECTB IPU HarpeBaHuu (IJIaBjieHue, OO0yTriIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMYECKUH psill. MeTaH U 3TaH — NPOCTEHIINE ITPEACTABUTENH
aJIkaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA (pEaKkIMU 3aMEIICHUs U TOPEHHs), HAXOXKJIECHUE B
IIpUpoJIe, OIyUYEHHE U TPUMEHEHHUE.

ATIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUYECKUH psA. DTWIEH M NPONWIEH — NpPOCTEHIIne
MIPEJICTAaBUTENIN AJIKEHOB: (PHU3MYECKHMEe M XMMHMYECKHE CBOMCTBA (peakiuu THUIPUPOBAHMS,
raJoreHUpPOBaHUs, THIPATALIUH, OKHCICHHS U MIOJIMMEPU3ALINH ), TOTYUCHHE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunoyraauen-1,3: crpoeHue, BaKHEHINE XMMUYECKHUE CBOMCTBA
(peaxmust monumepu3anun). [lonydeHue CHHTETHYECKOTO KayuyKa U pe3UHBI.



AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTUYECKUN psifll. ALETWIEH — MpocTelmuit
MIPEJICTaBUTENb AJKUHOB: COCTaB, CTpO€HHE, (U3MYECKHEe M XHUMHUYECKHE CBOMCTBa (peakuuu
TMPUPOBAHUS, FAIOTCHUPOBAHUS, THAPATALlUH, TOPEHUS ), OTYUYEHHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE M XUMHYECKHE CBOWCTBA (peakiuu
raJOreHUpPOBaHUS U HUTPOBAHUS), TOIy4YE€HUE U IPUMEHEeHUe. To1yon: cocmas, cmpoenue, pusuieckue
U Xumuueckue C80UCmea (Peakyuu 2ai02eHUpo8aHUs U HUMPOBAHUSA), NOTYYEHUEe U NPUMEHEHUe.
Tokcu4HOCTB apeHOB. I 'eHeTn4ecKast CBsI3b MEXy YIIIEBOJLOPOAAMHU, IPUHAIEKAIMMH K Pa3IMYHbIM
KJ1accam.

[TpupoaHbIe HCTOYHUKH YTIIeBO10po10B. [Ipupoanblii ra3 u nomytHsie He(TsHbIE ra3el. Hedth u
e€ mnpoucxoxaeHue. CnocoObl mepepadOTKM He(TU: TEeperoHKa, KpPEeKUHI (TePMHUYECKUH,
KaTaJInTHUecKui), muposu3. [IpoaykTsl nepepaboTku HeTH, UX IPUMEHEHHE B POMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yronb U IpoayKThI €ro nepepaboTKy.

OKCIIEpUMEHTAIIBHBIE METOJbl M3Y4YEHMsI BELIECTB M HX IPEBPAILEHUN: O3HAKOMIIEHHE C
o0Opa3namu IjIacTMacc, KaydyykoB M pe3uHbl, Kojulekiuu «HepTb» U «YTOmb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKON PabOTHI: MOyYeHHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHsble 3anaun.

Bbruncnenus mo ypaBHEHUIO XMMHMYECKON peakuuu (Macchl, 00béMa, KOJIUYECTBA HCXOJHOTO
BEIIECTBA WM MPOJIYKTA PEAKIUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOAHBIX
BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamue opranndeckue coeiMHEHUS

[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHOMI U 3TaHOJI: CTPOEHUE, PU3NYECKHE U XUMUYECKUE
CBOHCTBa (peakUuMM C AaKTHUBHBIMH MeTajJlaMH, TaJIOT€HOBOJOPOJAaMH, TOpEHHUE), MpPHUMEHEHHE.
Bogopoaneie cBsi3u MeXIy MOJEKyJaMu CHUPTOB. JleficTBME MeTaHONa M 3TaHOJa Ha OpraHu3M
4eJI0BEKA.

MHoroaromMHble CIUPTHI. DTUICHIVIMKOIL U TJIMLEPHUH: CTPOCHUE, (PU3HMUECKUE U XUMHUYECKHE
CBOMCTBa (B3aUMOJICMCTBUE CO IIETOYHBIMM MeETajllaMH, KaueCTBEHHAs peaklUs Ha MHOTOATOMHBIE
cnupThl). JlelicTBre Ha opranu3M 4esoBeka. [[puMeHeHune raumeprta u 3TUIEHTITHKOJIS.

@deHoN: CTpOeHHE MOJIEKYJIbl, (U3MUECKue W XUMHUYecKkue cBoiicTBa. TokcHMuHOCTH (eHoia.
[Ipumenenue denona.

Anbnerunsl U kemonwvl. opMalibAeTu, aleTalbIeTu: CTpoeHe, GU3NYeCKUe U XUMUYECKUe
CBOMCTBa (peaklUMM OKHUCIEHUS M BOCCTAHOBJIEHMS, KayeCTBEHHbIE pEaKLUu), MOJyuYeHUe U
IIPUMEHEHNE.

OnHOOCHOBHBIE TpezeNibHble KapOOHOBBIE KHUCIOThL. MypaBbUHas M YKCyCHasi KHUCJOTBI:
cTpoeHue, (U3MYecKue U XUMHUUYECKHE CBOMcTBa (CBOMCTBa, oOIMe s Kiacca KUCIOT, peaKIus
sTepuduKalmn), MojlydeHue u npumeHeHne. CTeapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

CrnoxHble 3(pHpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxHbIX 3¢pupos. Kupsl.
I'mpponus xxupos. [Ipumenenne xupos. buosornyeckas posb KUPOB.

VYrieBosbl: cocTaB, KiacCHpUKAIMS YIJIeBOAOB (MOHO-, AM- U TONHcaxapuibl). ['moko3a —
NpOCTEUIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(B3aumoneiictBue ¢ rugpokcugoMm meau(ll), okuciaenne ammuauHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKAEHUE B MPUPOE, TPUMEHEHUE, OHOJIOTHYecKas poib.
®dortocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak Npupoasble noaumepbl. CTpoeHue Kpaxmanaa M ILEJUIFOJIO3BI.
dusnueckre U XMMHUYECKHUE CBOMCTBa Kpaxmaiia (THIpOJIn3, KaueCTBEHHAs! PEaKIMsl C HOJIOM).

DKcIepuMeHTaIbHbIE METO/IbI U3yUSHHS BEILIECTB M X MTPEBpAIlleHUI: TpoBeIeHHe, HAOI0AeHNe
U ONHMCAHHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHbIE PEAKIIMU OJHOATOMHBIX
CIUpTOB (OKHCIeHHe »3TaHoia okcugoM Meau(Il)), MHOroaTOMHBIX CHHMPTOB (B3aUMOJEHCTBHE
rnuuepuHa ¢ rugpokcugom menu(ll)), anprernnoB (okucieHHE aMMHMAYHBIM PacTBOPOM OKCHAA
cepebpa(l) u runpokcuaom meau(ll), B3aumoelicTBre Kpaxmaia ¢ H010M), IPOBECHUE MPAKTHUECKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHsbie 3anaun.




Bbruuciienust mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIU TMPOIYKTAa PEAKIMU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXO/IHBIX
BEIIECTB WU MPOYKTOB PEAKLUH).

A3oTCoaeprKale OpraHunIecKue COeTMHEHHS.

AMUHOKHCIIOTHl KaK aM(OTepHble OpraHnveckue coequHeHus. DU3MuecKkue M XUMHUECKue
CBOWCTBA aMUHOKHCJIOT (Ha IpUMepe IIHIMHA). bruojornueckoe 3HaueHne aMUHOKHCIOT. [lenTu sl

benku kak nmpupo IHbIe BHICOKOMOJIEKYJISIpHbIE coeTuHeHus. [lepBruyHas, Bropu4Has v TpeTU4Has
CTpYKTypa 0enkoB. XMMHUYECKHE CBOWCTBA OCITKOB: THAPOJIH3, ACHATYpAIHs, KAaUeCTBCHHbBIC PEaKIIUU
Ha OeJNKH.

DKcIepuMEHTaIbHBIE METO/IBI U3yUSHHSI BEIECTB U UX MPEBPAIICHUI: HAOII0ICHHE U ONIFCaHNE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OEJIKOB PU HArpeBaHUH, LIBETHBIE PEaKIMH OEIKOB.

BbicokoMo1eKyJISIpHbIE COeMHEeHUSs

OCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHHWI: MOHOMEp, HOJIMMED,
CTPYKTYpPHOE 3BEHO, CTETEHb MOJMMEPH3AIMH, CPEIHssT MOJeKyysipHas macca. OCHOBHBIC METO[IBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCMHEHUI — MOJIMMEpU3aLiUs U MOJTUKOHICHCALIUS.

OKCIepUMEHTaIbHBIE METOIBl HM3YYCHHs BEIIECTB W HMX IMPEBpAIICHUI: O3HAKOMJICHHE C
o0pa3naMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MEXIpEeIMETHBIX CBsA3ed NpU H3ydeHUM opraHuuecko xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSTHH, TaK U TOHITHH,
SBJISIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmrre ecTecTBEeHHO-HAYYHbIC TOHSTHS: SBICHHE, HAYYHBIH (DAaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHalu3, CUHTE3, Kiaccu(UKalus, MEepPUOANYHOCTh, HAOMIOEHHE, H3MEpEeHHe, HKCIEPUMEHT,
MO/ICIIUPOBAHUE.

dusuka: marepus, SHEpPrus, macca, aToM, 3JEKTPOH, MOJIEKYyJla, 3HEPreTMYECKU YypOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pU3MYecKre BETMYMHBI U CIUHUIIBI MX
U3MEpEHUsl.

buonorus: «merka, opraHusm, Ouocdepa, oOMEH BemIeCTB B oOpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTHUBHBIE BeleCTBa (O€IKH, yIIeBOAbI, KUPbI, HEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoNOrMs: MUIIEBbIE MPOIYKTbI, OCHOBBl PALlMOHAJIBHOIO MHMTAaHUs, MOIOIIHE CpEACTBa,
JICKApCTBEHHBIE M KOCMETHYECKHE TpemnapaThl, MaTepHajbl W3 HCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.

11 KIIACC
OBIIAS U HEOPTAHUYECKASI XUMUS

Teopernyeckue 0CHOBBI XMMHUM

XUMHUYECKUH JIeMEeHT. ATOM. SIIpo aTroma, U30TOMbl. DJIEKTPOHHAsT 00010YKa. DHEPreTHIECKUE
YPOBHH, MOXYpOBHHU. ATOMHBIE OpOMTaNH, s-, p-, d- smeMeHTbHl. OCOOEHHOCTH pacHpeeeHHs
AJIEKTPOHOB MO OpOUTANIsIM B aromMax »>JEMEHTOB IEpPBBIX YETHIPEX NEPUOAOB. IJIEKTPOHHAS
KOH(UTrypanus aTOMOB.

[Iepnonnueckuii 3axoH u Ilepuonnueckas cucrema xumuyeckux snemenTos J1. 1. Menneneesa.
Ces3p  mepuonnyeckoro 3akoHa u Ilepumonnyeckoil cucTemMbl XHMMHYECKHMX dneMeHToB J[. U
MenpneneeBa ¢ COBPEMEHHOM TEOpPHEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB
XMMUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIECTB MO IPYyMIaM U MEPUOIaM.
3HaueHue NepruoINYECKOro 3aKOHa B pa3BUTUN HAYKH.

Ctpoenue BemiecTBa. XUMU4ecKas cBs3b. BUibl XUMU4ecKoil CBsA3M (KOBaJeHTHAas HEMOJISIpHAs U
MoJIsIpHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHUS KOBAJEHTHON XMMMYECKOH CBS3U
(0OMeHHBIN U TOHOPHO-aKIENTOPHBIH). BoopoHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBLHOCTD.
Crenenb okucneHus. VIoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BeulecTBa. THUMbl KPUCTAIIMYECKMX PEIIETOK. 3aBUCHUMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[lonsTe o nucnepcHbIX cucTeMax. VcTHMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast A0
BEIIECTBA B pacTBOPE.



Knaccudukanus HeopraHuueckux coeanHeHH. HomeHkaTypa HEOpraHMYeCKHX BEIIECTB.
I'eHeTn4eckas CBA3b HEOPraHUYECKHUX BELIECTB, IPUHAMICKAIIUX K PA3IIMYHBIM KJIACCaM.

Xumuueckass peaknus. Kraccupukanus XUMHYECKMX pEaKIMii B HEOpraHMYecKoW U
OpPraHUYEeCcKO XUMHUHU. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U PEBPAILlEHUs] SHEPTUU
MIPU XUMHYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IndHbIX (QakTopoB. OOpaTHMble pPEAKIHH.
Xumnueckoe paBHoBecHue. DAaKTOPBI, BIHUAIONIME HA COCTOSHUE XUMUYECKOTro paBHOBecus. [IpuHuun
Jle llarense.

OnexrponuTndeckas auccouuaryst. CuiibHble U ciadble 37eKTpoauTsl. Cpesia BOAHBIX pacTBOPOB
BEILIECTB: KUCIasi, HEUTpabpHas, IIeJI0YHAsl.

OKHCIIUTETBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.

DKCcIepUMEHTANIbHBIE METObl M3YUYEHHsI BEIIECTB M MX MPEBpAILlEHUI: JEMOHCTpalUs TaOIHIL
«Ilepuognueckas cucreMa xumudeckux odaemeHtoB JI. M. MenneneeBa», HU3ydeHHE MOJEIEH
KPUCTAIIMYECKHUX PEIETOK, HaOII0IeHHE U ONHMCAHUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OIBITOB
(pasznokeHue NEepoKCcHIa BOAOPOJA B NMPUCYTCTBUU KaTalu3aTopa, ONPEIEIIEHHUE CPelbl PaCTBOPOB
BEUIECTB C TIOMOIIBI0 YHUBEPCAJIBHOTO WHIMKATOpPA, PEaKIMM HOHHOrO OOMEHa), MpOBEACHUE
MPAKTHYECKON paboThl « BnusiHue pa3nuyHbX (PakTOPOB Ha CKOPOCTh XUMUYECKOM PEAKITUI.

Pacuérnsbie 3anaum.

Pacuérel mo ypaBHEHMSM XHUMHYECKHUX PpEaKIUi, B TOM YHUCJIE€ TEPMOXMMHYECKUE PACUETHI,
PacyETHI ¢ UCITOJIB30BAHUEM MTOHATUS «MACCOBas J0JIs BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsr. [Tonoxenne Hemerainos B [leprogudeckoit cucreMe XUMAYECKHX 3i1eMeHToB 1. 1.
MengeneeBa 1 OCOOEHHOCTH CTpoeHHUs aToMoB. du3nyeckue CBONWCTBA HEMETAIOB. AJUIOTPONHUS
HEMEeTaJUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, pochopa u yriepoaa).

XuMHUECKUE CBOICTBA BaXKHEHIIINX HEMETAIOB (TalOreHoB, Cephl, a30Ta, hocdopa, yriepoaa u
KPEMHHUSI) U UX COCTMHEHUH (OKCUIOB, KUCTOPOACOIECPKAIUX KUCIOT, BOJIOPOIHBIX COCTMHEHHI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. Ilonoxenne metamwioB B [lepuogndeckoil cucrteme XxuMudeckux sineMeHtoB J1. U.
MenneneeBa. OcCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000104eK aTOMOB MeTaylioB. O01mue Gpusnueckue
cBoiicTBa MeTaiioB. CIulaBbl METAJUIOB. DJIEKTPOXUMHUUYECKUHN PsiJi HAPSPKEHUN METaJUIOB.

XHUMHUYECKUE CBOMCTBA BaXKHEHMIIMX METaJUIOB (HATpUM, Kajdui, KadblWi, MarHui, alrOMUHUN,
LIUHK, XPOM, XKEeJIe30, MEJIb) U UX COCIUHEHU.

OOuue criocoObl Moy4YeHus: MeTauioB. [IpuMeHeHre MeTauIoB B OBITY U TEXHHKE.

DKCIepUMEHTANIbHBIE METO/bl M3yU€HHUsl BEUIECTB M MX NPEBpAIICHUN: W3YUEHHE KOJUICKIHH
«MeTannsl U CIUIaBbD», 00pPA3IIOB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a7a4, HAOM0IeHUE U
OTHCaHUE JIEMOHCTPAIMOHHBIX U J1a00paTOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U LIeJI0Uel, KaYeCTBEHHBIE PEaKIIUU Ha KATUOHBI METaJIOB).

Pacuérnsbie 3anaum.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE MIIH
00BEMY OJHOrO W3 YYAaCTBYIOLIMX B pEAKIMU BEILIECTB, pacdy€rbl Macchl (00BbEMa, KOJIUYECTBA
BEIIECTBA) MIPOAYKTOB PEAKIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B 0O€CHEYEHMM SKOJIOTMYECKOH, HHEPreTMUecKOM M NHIEeBOW O0e30macHOCTH,
pa3BUTUN MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKHUX PEAKIIHM.

[IpencraBienust 00 OOIMMX HAYYHBIX MPUHIUNAX MPOMBINIJICHHOTO MONYyYEHHUs Ba)KHEHIINX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MaTE€pUalOB: BaXXHEWIIWME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KepaMuKa, Marepuansl Ui JJICKTPOHMKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaIbHbIE yI00pEHUS.

XWUMHS U 310pOBBE YEJIOBEKA: IIpaBUiia MCIOJb30BaHUS JIEKAPCTBEHHBIX IPENApaToB, IIpaBuia
0€301acHOr0 UCIOIb30BaHUS PENnapaToB OBITOBOI XUMHU B IOBCEAHEBHOM XKU3HHU.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBS3€HM MPH M3YYEHUH OO0IIed M HeopraHuveckod xumuu B 11
KJIaCCEe OCYIIECTBISETCSl Yepe3 HCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAyUHBIX MOHSITHH, Tak U
MOHSATUH, ABJSIOIINUXCSA CUCTEMHBIMU I OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOuire ecTecTBEHHO-HAyYHbIe MOHATHUS: HAayuyHBIH (akT, TMIIOTE3a, 3aKOH, TEOpHs, aHau3,
CHHTE3, Knaccmbm(aum{, NEPUOANIHOCTD, Ha6JHO)I€HI/Ie, OKCIICPUMCHT, MOJACINPOBAHUC, U3MCPCHUC,
SIBJICHHE.

@dusuka: MaTepus, SHEPIus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, HW30TOII,
palMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUH ypOBEHb, BEILECTBO, TeJO, OOBEM, arperatHoe
COCTOsIHHE BCIIIECTBA, (bHSI/I‘-IeCKI/Ie BCJIMYHHBI U €AVMHUIBI X U3MECPCHUA, CKOPOCTh.

buonorus: kierka, opraHusM, sKocucTema, 6uocdepa, MaKpo- U MUKPOIJIEMEHThI, BUTAMUHBI,
0oOMEH BEIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepasibl, TOPHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorns: XmMHYecKas MNPOMBINIJICHHOCTh, MCTAJUIYpPrus, IMPOU3BOACTBO CTPOUTCIIBHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE NPOU3BOACTBO, MUIIIEBAs TPOMBILIUIEHHOCTb, (papmalieBTHUeCKast
MPOMBINIJICHHOCTDb, IMPOHU3BOACTBO KOCMCTHYCCKHUX IIPCIIapaToB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepHaoB, AJIEKTPOHHAS TPOMBIIIICHHOCTb, HAHOTEXHOJIOT HH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUN HA BA30BOM
YPOBHE CPEJIHEI'O OBILIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAHUSA K pe3yJibTaTaM OCBOCHHUS 00YYaroIMMUCS MPOrpamMM
cpeaHero oomero o0pa3oBaHUs (JMYHOCTHBIM, METANpeIMETHBIM U MNpeAMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOM Il pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHSI NMPOrPaMM CPEIHEro
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-ACSTEILHOCTHBIN TTOIXOI.

B cooTBETCTBMY C CUCTEMHO-IEATEIBHOCTHBIM IIOJX00M B CTPYKTYp€ JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS IpeaMeTa «XUMUS» Ha YpOBHE CpeIHEro ooOiiero oopa3oBaHUsl BBIJAEIIEHBI CIIEAYOIINE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOM TPaKTAHCKOW WJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEEIICHHUIO;

HaJIMYue MOTUBALMU K 00y4EHHIO;

LIEJICHANPABIEHHOE pa3BUTHE BHYTPEHHUX YOEXJEHUH JHMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaloIIUXCs pPYKOBOJCTBOBAaTbCSI B CBOEH JI€ATENILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, IPUCYIIIMMHU LIETOCTHOW CUCTEME XUMHUYECKOI0 00pa30BaHus;

HaJINYME MPaBOCO3HAHUSA KOJOTMYECKOW KYJIBTYPbI U CIIOCOOHOCTH CTAaBUTh LIEJIU U CTPOUTh
KU3HEHHbIE TUIAHBI.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHUs» JTOCTUTAIOTCSA B €AMHCTBE Y4eOHOU U
BOCIUTATEIbHON AESITEILHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH U HJ€alaMU POCCHUHCKOrO Ipa)kJIaHCKOro OOIIecTBa, MPUHATHIMU B
oOmiecTBe HOpMaMHM W IpaBWJIaMU TOBEJIEHHUS, CIHOCOOCTBYIOLIMMH IpOIEcCCaM CaMOIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTU O0YYarOIUXCS.

JInuHOCTHBIE pe3yNIbTaThl OCBOEHUS MpEeAMETa « XUMUS» OTpa)xaroT c(hOPMUPOBAHHOCTh OIBITA
MO3HABATEJBHOM U MPAKTUYECKOHN IEATETLHOCTH 00yUaroIUXCsl O pealn3alluy IPUHATHIX B O0ILECTBE
LIEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUs 00yYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPAB ¥ 003aHHOCTEH, YBa)KEHUS K 3aKOHY
U TIPaBOTIOPATIKY;

MIPEJICTaBICHUSI O COL[MAIbHBIX HOpMaxX U MpaBUiIaxX MEKJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MAEATENbHOCTU IPH CO3/IaHUM YUEOHBIX INPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATEJIbHBIX 33/1a4, BHIIOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI JIpyTUX MpH
aHaJIM3€ pa3IMYHbIX BUJOB YUeOHOU JEeSITEbHOCTH;

2) IaTPHOTHYECKOT 0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPHUUECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MPOLIECCY TBOpYECTBAa B OOJACTH TEOPUU U NMPAKTHUECKOTO MPUMEHEHUS XMMUHU,
OCO3HAHUSl TOTO, YTO JOCTHXKEHUS HAyKH €CTh Pe3yJIbTaT JUIMTEIbHBIX HAONI0IEHUHN, KPOHMOTIUBBIX
HKCIEPUMEHTAJIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJIyY€HUH U MOCIEAYIOIIEM aHalIu3e HHPOpMaLUU O
MEPEOBBIX JTOCTHKCHUSX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO TIOBEIICHHUS;

CIIOCOOHOCTH OIICHHMBAaTh CHUTYallMH, CBA3aHHBIE C XUMHUYECKUMH SBICHUSIMHU, M MPUHUMATh
OCO3HAHHBIC PEUICHHS, OPHEHTUPYSICh HA MOPAJIHLHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBEJCHME M TIOCTYIKM CBOMX TOBapuuled ¢ MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCIIEICTBHIA ATHX ITOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMaHUsA I1IEHHOCTEH 30pOoBOTO0 W Oe3omacHOro o0pasza JKWU3HHM, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOJTI0/IeHUS MPaBUIT OE30MaCHOTO OOpAIICHHS C BEIIECTBAMU B OBITY, TOBCEAHEBHOM KM3HU U B
TPYAOBOM JESITEIbHOCTH;

MOHUMaHHS [EHHOCTH MPaBWJI WHAMBHUIYATHHOTO W KOJUIEKTHBHOTO O€301MacHOTO TIOBEICHHUS B
CUTYyalUsAX, yTPOXKAIOIIUX 3JOPOBBIO U SKHU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUH W HENPHUITHS BPEAHBIX TPHUBBIYECK (YIMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHs);

5) TpyA0BOIro BOCIMTAHMSA:

KOMMYHUKaTUBHON  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEIOBATENbCKOM  JEATeNbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKON M IPYTHX BUIAX JESTEIHHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacTHE B PEIIEHUH MPAKTUYECKUX 3a]1a4 COLMAIbHON HANPaBJIEHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3inyHoro poja, B TOM YHUCIIEe Ha OCHOBE
IPUMEHEHUS IPEMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHUS K TPYLY, JIIOJSAM TpyZa U pe3ysibTaTaM TPYyI0BOU JeATeIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HHAMBHyalIbHOM TpaekTopuu oOpa3oBaHMs, OyIyuiein
npodeccun M peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH O0IIECTBA;

6) 3K0J10rH4ecKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JIECO00Pa3HOTO OTHOMIEHHS K IPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS )KU3HU
Ha 3emuie;

MOHUMaHHS TJI00AJTBHOTO XapakTepa OSKOJOTMYECKHX MpoOJeM, BIUSHHUS SKOHOMHUYECKHX
MPOILIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM CpE/ibl;

OCO3HAHMS HEOOXOJAMMOCTH HCIOJIB30BAHUS IOCTIDKEHUH XUMHH JUISI PEIICHUS BOIPOCOB
PalMOHATIBLHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIIEH MIPUPOJHON cpele, YMEHHS
IIPOTHO3UPOBATh HEOJIAroNpHUATHBIE SKOJIOTMYECKHUE MOCIEACTBHUS MPEeINpUHUMAEMBIX ACUCTBUHA U
Npe0TBPALIATh UX;

HaJIMYMA  PA3BUTOTO SKOJOTMYECKOTO  MBIIIJICHUS, SKOJOIMYECKOHW KYyJIbTYpBI, OIBITa
TESTeTPHOCTH YKOJIOTUIECKOI HAIIPAaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI HIMU B ITO3HABATEIHHOM,
KOMMYHHUKAaTUBHOH M COLMAJbHOW IpPAaKTHKE, CIHOCOOHOCTH W YMEHHUS AKTUBHO IPOTHUBOCTOATH
U7E0JI0rul XeMopoouu;

7) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOLLECTBEHHON MPAKTUKU;

MOHUMaHUS CTICEHU(UKN XUMUHW KaK HAyKH, 0CO3HAHUS €€ poJii B OPMUPOBAHUH PAITMIOHAIBHOTO
HAYYHOT'O MBILIUIEHUS], CO3/JaHUH 1IEJIOCTHOTO MPEJICTaBICHHs 00 OKpY’KalolleM MHpE KaK O eIUHCTBE
MPUPOIBI M YEJIOBEKA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXpaHECHHUS
IPUPOJHOTO PaBHOBECHS;

yOexKIEHHOCTH B OCOOOW 3HAYMMOCTH XHWMHUHU JUIsI COBPEMEHHOW IMBHJIM3AIMH: B €
IYMaHHCTHYECKOM HANpaBIEHHOCTH U BaXKHOM POJIM B CO3/1aHUM HOBOM 06a3bl MaTepUaIbHON KYJIbTYPBI,
peleHnH TI00aTbHBIX TPO0IeM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBON, YHEPTETUIECKOM,
MUILEBOM U 3KOJIOrHYecKoil 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHbI, 00€CTIeUeHUH YCIOBUN YCIEIIHOTO
TpyJa 1 SKOJIOTHYeCcKH KOM(OPTHOM KU3HU Ka)KJ0T0 WieHa oOlIecTBa;



€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TIOHUMAaHMsI CYIIIHOCTH METO/I0B NIO3HAHMSI, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCHOIb30BaTh MOTyYaeMble 3HAHUS /IS aHAJIN3a U O0BSICHEHUS
SBJICHUH OKPYXAIOIEro MUpPa U MPOUCXOASIIIUX B HEM M3MEHEHUH, YMEHUS JenaTb 00OCHOBAHHBIE
3aKJIFOUEHUS] HA OCHOBE HAay4HBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEJIbIO MOIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMMHYECKHE 3HAHUS JUIS pelIeHHs] mpoOiieM B
peanbHbIX KU3HEHHBIX CUTYyallUsX;

MHTepeca K MO3HAHUIO M UCCIIeI0BAaTEIbCKON AESITENIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JInUHbIX cepax NpophecCuOHATBHOM e TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YUEOHOTO TMpeameTa « XUMHs Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIFOYAIOT:

3HaUUMbIe I (OPMHUPOBAHMSI MHPOBO33PECHUS] OOYYAIOIIUXCS  MEKIUCIHUIUIMHAPHBIE
(MexXIMpenMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIIUE EIOCTHOCTh HAyYHOM KapTUHBI MHpa U
crienuUKy METO/I0B TTO3HAHUS, HCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, YHEPT U,
SBIIGHUE, MPOLIECC, CUCTEMa, HAYyUHBIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Hccre0BaHue, HaOII0IeHne, U3MEPEHUE, SKCTIEPUMEHT U JPYTHUE);

YHUBEpCadbHble Y4yeOHbIe IeicTBHs (TO3HAaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIC),
obecrieunBaronie (GopmupoBaHue (QYHKIIMOHAIHHOW TPAMOTHOCTH W COLMAIBHONW KOMIETEHIIUU
oOyJarommxcs;

CIIOCOOHOCTh 0o0yyJaronmxcs WCII0JIh30BaTh OCBOCHHBIC MEXIUCIUTITHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHMS U YHUBEPCAIbHbBIE YUeOHBIC ACHCTBHS B MO3HABATEIBHON U COLIMAIBHON
MpaKTHUKE.

MeTtanpeaMeTHble  pe3yNbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHUBEPCATbHBIMU  YYEOHBIMH
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICUCTBUSMHU.

OBiaieHHe YHHUBEPCAJbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMoCTOSITeNNbHO  (DOPMYIHpOBaTh W  aKTyadU3UpoOBaTh TMpoOIeMy, BCECTOPOHHE &
paccMaTpuBaTh;

ONpeaesaTh LeTU AeATEeIbHOCTH, 3a1aBasi HapaMeTPbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTD
pe3ybTaThl JEATETLHOCTH C MIOCTABJICHHBIMU TEJISIMU;

WCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKHU TIOHITHI M YCTAHABIIMBATh MX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE
MOHSITUS JUIsI OOBSCHEHUS OTJIENbHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS U KPUTEPUU TSI KITaCCU(PUKAIIMHN BEIIECTB U XUMHUYECKUX PEaKIIHi;

YCTaHABIIMBATh TPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEKY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJCHHUS (MHIYKTHBHBIC, EIyKTUBHBIC, MO AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B pPACCMATPUBAEMBIX SIBICHUSIX, (OPMYITUPOBATH BBIBOABI U
3aKITIOYCHUS;

MIPUMEHSTH B TIPOIecCce MO3HAHUS, UCTIONIb3YEMbIE B XUMUN CHUMBOJIUYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBhIBATh MOJICIBHBIC MPEACTABICHUS — XUMUYECKUM 3HAK (CHMBOJI) dJIEMEHTa, XUMHYECKast
dbopMyna, ypaBHEHHE XUMHUYECKOH pEaKIud — TpU PEHICHUH YYEOHBIX I[MO3HABATENBHBIX H
MPaKTUYECKUX 3a7ad, TMPUMEHSTh Ha3BaHHBIE MOJICTBHBIC TIPEACTABJICHUS IS BBISBICHUS
XapaKTepPHBIX MPU3HAKOB N3YYa€MbIX BEIIECTB M XUMUYECKHUX PEAKIIHIA.

2) 6a3oBbIe HCCIAeA0BaTENIbCKUE e CTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEUIECTB U XUMHUECKUX PEAKIIHII;

(dhopMyIUpOBaTh 1IN U 337a491 UCCIIEAOBAHUS, UCTIOIB30BATh MOCTABICHHBIC U CAMOCTOSTEIBHO
chopMyIMPOBaHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (OPMHUPOBAHUSA
TUTIOTE3BI 110 TPOBEPKE MPABMIHBHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABbIKAMH  CaMOCTOSITENIBHOTO  IUIAHUPOBAaHUS W NPOBEICHUS  YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUS HAOJIOAATh 3a XOJOM TPOIECcCa, CaMOCTOATEIHbHO
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IIPOTHO3UPOBATH €T0 PE3ybTaT, HOPMYIUPOBATH OOOOIIEHHS M BBIBOABI OTHOCUTENIBHO I0CTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BaHNUs, COCTABIATh 0OOCHOBAaHHBIN OTUYET O MpoAeTIaHHON padoTe;

nproOpeTaTh OMBIT YUEHHUUYECKOW MCCIIEOBATENILCKOM U MPOEKTHON AEATENbHOCTH, MPOSIBIAThH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY HMOMCKY METOJIOB pEICHMs MPaKTHYEeCKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB IT03HAHUS.

3) padora ¢ undgopmanueii:

OPHEHTUPOBATbCA B PA3IMUYHBIX MCTOUYHUKAX HH(poOpMalMM (HaydHO-TOMYJIsIpHAs JIMTepaTypa
XUMHUYECKOTO COJIep KaHus, CIIpaBOYHbIE MocoOus, pecypcbl UHTepHeTa), aHanmu3upoBaTh HHPOPMAIIIO
pasNMYHbIX BUAOB M (OpM TpEeACTaBICHUS, KPUTHUECKH OLEHHBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

(bopMyIMpOBATH 3aPOCHI U MPUMEHATH pa3IMYHbIE METO/IbI IIPH MOKCKE U 0TOOpe HH(pOpMAIUH,
HE0OXOIUMOM ISl BHIOJHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA;

npuoOpeTaTh ONBIT MCHOJB30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (OpMY TMpeJcTaBleHUs HHPOpPMaIUK (CXEeMBbI,
rpaduKu, JuarpamMmmbl, TaOJIULbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAYYHBIN SA3bIK B KAUeCTBE CPeJICTBA MpH padoTe ¢ XUMHUECKOW MHpopManuei:
MPUMEHATh MEXIpeaMeTHble ((pU3NYecCKue M MAaTeMaTU4YeCKHe) 3HAKH M CHUMBOJBI, (OpPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

Osnajenne yHuMBepCaJbHBIMA KOMMYHHKATHBHBIMH JAeHCTBUAMM:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ JIuajora W/WIH JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (HOPMYIUPOBATH CBOU MPENTIOKEHNUS OTHOCUTEIBHO BBITIOIHEHUS MPEI0KEHHON
3aJa4y;

BBICTYIIaTh C NPE3CHTALMEH pEe3yJbTaTOB II03HABATEIBHOW JIESATEIBHOCTH, TOIYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHUKAMHU IPU BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
NPAaKTUYECKOH pabOThl MO HCCIEAOBAHHIO CBOMCTB HM3y4yaeMbIX BEILECTB, pealu3aludd y4eOHOro
npoekra U (OpMynIHpOBaTh BBIBOABI IO pe3yibTaTaM MPOBEAEHHBIX MCCIEAOBAHUN IMyTEM
COIJIACOBaHUS MO3UIHH B X0€ 00CYKAeHUS 1 00OMEHa MHEHUSIMH.

OsiaieHHe YHUBEPCAJbHBIMHU PeryJISTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYILECTBJISATh CBOIO II03HABATEIBHYIO JEATEIBHOCTD,
ompeznensis e€ LENM W 3aJadd, KOHTPOJIMPOBATb U 10 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
IpeUlaraéMblii  QJITOPUTM  JAEUCTBUIM TMpHM BBHIMOJIHEHUM YYEOHBIX M MCCIIEIOBATENbCKUX 3aad,
BbIOMpaTh Haubosiee 3PQPEKTUBHBIN CrOCO0 MX pelIeHUs C Y4ETOM MOJY4YEHHUS HOBBIX 3HAHHUU O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH IE€ATEIIbHOCTU Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD OTPaKaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOM COCTaBIAIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA, PO XUMUH B TIO3HAHHUHU SIBJICHUH IPUPOJIBI, B JOPMUPOBAHUHU MBITIIICHUS U KYJIBTYpPbI
JTUYHOCTH, €€ (YHKIHOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM JJI PEIICHHS MPAaKTHYECKUX 3a7ad U
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpefie;

BJIAJICHUE CHCTEMON XMMHMYECKHUX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOINOJIAralOIINE MOHATHUS
(XMMUYECKUIl  DIIEMEHT, aToM, DJIeKTPOHHas 000JO0YKa aToMa, MOJIEKyJa, BaJEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, XUMUUYECKAs CBSI3b, CTPYKTypHast opmyia (pa3BEpHyTasi U COKpaIlEHHAs),
MOJIIb, MOJISIPHAsE Macca, MOJISIPHBIM 00BEM, YrIepoaHbIi cKeneT, GyHKIMOHAIbHAs TPYIINa, paauKal,
MU30Mepusl, U30MEPBI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPOBI, KACIOPOA U a30TCOAEPKAILNE
COEIMHEHHSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS); TEOPUU U
3aKOHBI (TEOpUsI CTPOEHUSI OpraHWyeckux BemecTB A. M. ByrTiepoBa, 3aKoH cOXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHUS, JIeXkKAlllue B
OCHOBE TIOHMMAaHUS MPUUMHHOCTA U CUCTEMHOCTH XUMUUYECKHUX SIBICHHM, (PaKTOIOTHYECKUE CBEICHUS
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0 CBOICTBaxX, COCTaBe, MOJYYECHUH U OE30MTaCHOM HCIIOIb30BAaHUH BAKHEHIIINX OPTAaHUYECKUX BEIECTB
B OBITY ¥ TIPAKTUYECKOMN JACATEIHHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUHN BBISBIATh XapaKTepHbIC MPU3HAKU TOHSATUH, YCTaHABIMBATh UX
B3alMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IOHSATHS IMPU ONHCAHUU COCTaBa, CTPOCHUS H
MIpEBPALICHUI OPraHUYECKUX COSUHEHU;

c(OPMUPOBAHHOCTh YMEHHMI HCIIOJIb30BATh XHMHMUYECKYI0 CHUMBOJIUKY JJSI COCTaBJICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMYyJT OpraHMYECKUX BEIIECTB U
ypaBHEHUN XWMHUUYECKHX PEaKIUi, W3rOTaBIMBATH MOJIETH MOJICKYJI OPTaHMYECKUX BEIIECTB IS
WJUTFOCTPALIMHM UX XMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHUW YyCTaHABIMBATH MPUHAIJICKHOCTh HM3YYCHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTaBY U CTPOEHUIO K OIpe/IeIEHHOMY Kilaccy/TpyIe CoeMHEeHUN (YIriieBOIOpOIbI,
KHUCJIOPOJI ¥ a30TCO/epKAILNE COETUHEHHSI, BBICOKOMOJIEKYJISIPHBIE COSITUHEHMSI), 1aBaTh UM Ha3BaHUS
o cucremarnyeckoit HomeHnknatype (IUPAC), a Takyke mprUBOIUTH TPUBHAIbHBIE HA3BaHUS OTACTBHBIX
OPraHMYECKUX BEIIECTB (STWJIEH, MPOIWJIEH, alleTWIEeH, JSTWICHIVIMKOIb, TIULEpUH, (EeHoIl,
dbopManbaeru, aneTanbIeru]l, MypaBbUHAs KHCIOTa, YKCYyCHas KHUCJIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBas KUCIIOTa, III0K03a, PpyKTO3a, Kpaxmall, [eJIJIH0103a, TIIUIUH);

cOPMUPOBAHHOCTh YMEHHUSI OMPEACNATh BUIbl XUMHUYECKOW CBS3M B OPraHUYECKUX
COEIUHEHMSX (OJMHAPHBIE U KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHUSI OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa st 00bsICHEHUSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH
COXpaHEHUs1 MacChl BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA TUIMYHBIX MPEICTABUTEIEH pPAa3INMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOMUJIEH, aleTwieH, OyraaueH-1,3, wmetunOyrtaaueH-1,3, O€H30J, METAaHOJ, 3TAHOI,
STUJICHTIIMKONb, TIULEPHH, (EHOI, aleTajbJeTu], MypaBbUHas W YKCYCHash KHCJIOTHI, TIIFOKO3a,
Kpaxmall, I[eJIJTF0J103a, aMUHOYKCYCHAsl KUCJI0Ta), MJUTFOCTPUPOBATh T€HETUUECKYIO CBS3b MEXy HUMHU
YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C UCTIONBb30BAHUEM CTPYKTYPHBIX (hOpPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTJIEBOJIOPOJIHOTO CHIPbS (HEPTH,
MPUPOJIHBIN Ta3, yrojb), CHOCOOBI HMX TMepepabOTKH M MPAKTHUECKOE NPUMEHEHHE MPOTYKTOB
nepepaboTKu;

c(hOpPMUPOBAHHOCTh YMEHHI TMPOBOJAUTH BBIYMCICHHUS MO XUMHUYECKHUM ypaBHEHHUSM (MaccChl,
00bEMa, KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTa peaklUu MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WJIN MPOIYKTOB PEAKIIIH);

c(hOPMHUPOBAHHOCTh yYMEHHUHN BIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, UCTIONB3yEMbIX B XUMUU MPHU M3yUYEHUHU BEILIECTB U XUMHUUYECKHX SBIICHUHN (HabmoaeHue,
U3MEpEeHHe, IKCHEPUMEHT, MOJEIUPOBAaHUE), UCIOJIb30BaTh CHUCTEMHBIE XHMUYECKUE 3HAHMS IUIs
MPUHATUS PEIICHU B KOHKPETHBIX MXU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMM M HUX
MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBWiIa MOJH30BAHUS XUMUYECKOW TMOCYION H
nmabopaTOpHBIM 000OPY/IOBAaHHMEM, a TaKXKe MpaBWIa OOpaIlEHHsS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMUPOBAHHOCTh YMEHHMM TUIAHMPOBATH ¥  BBHINIOJHATh XMUMHYECKUH  OSKCICPUMEHT
(mpeBpallleHrss OpraHUYECKUX BEIIECTB IPU HATPEBAHUM, TTOJIyYEHUE STUJICHA U U3YUEHUE €r0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMM OPraHMYECKHUX BEIIECTB, JCHATypallus OCJIKOB MpU HArpEeBaHHWH, I[BETHHIC
peakiuu GeNKOB) B COOTBETCTBUU C MPAaBUIAMU TEXHUKH O€30MaCHOCTH MTPH OOPAIlIEHUH C BEIIeCTBAMU
1 J1a00paTOPHBIM 000PYAOBAHUEM, IPEJICTABISTh PE3YJIbTAThl XUMHUUECKOIO IKCIIEPUMEHTa B (hopme
3alliCH YpPaBHEHUU COOTBETCTBYIONIMX peakiui u (OpMynIHpoBaTh BBIBOJABI Ha OCHOBE J3THUX
pe3yJIbTaTOB;

cOPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYH HH()OpMaIHUIo,
M0JTy4aeMyI0 U3 pa3HbIX UCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanyu, MHTepHeT U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHHUI COOII0IaTh MpaBUiIa SKOJOTHIECKH 11eTIECO00Pa3HOTO TIOBEICHUS B
OBITY U TPYAOBOH JIEATEIBHOCTH B LIEJIIX COXPAaHEHUSI CBOETO 370POBbSI U OKPYXKAIOUIeH NMpUpoaHON
Cpenbl, 0CO3HaBaThb OMACHOCTh BO3ACHCTBUS Ha >KMBBIE OPTraHU3Mbl OMNPEIEIEHHBIX OPraHUYECKUX
BellecTB, MoHUMAasi cMmbici mokazatens [IJIK, mosicHaTh Ha mpumepax crnocoObl YMEHBIICHUS U
MPEAOTBPALIEHUS X BPEIHOTO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;
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JUIs 00YYaIOUIUXCs C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbBSI: YMEHHE IPUMEHSAThH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUA BCUICCTB U XUMHUYCCKUX SIBJ'IeHI/If/'I;

JUI CIIETIBIX M CIIA0OBHIAAIIUX OOYYaIoIUXCS: YMEHHE HCIONb30BaTh Pelbe(hHO-TOUCUHYIO
cuctemy obo3nauenuit JI. bpaiins mist 3anucu XuMU4ecKux GopMy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O01ast 1 HeopraHuuecKasi XUMHsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUM: O XHUMHYECKON COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XUMHH B TO3HAHUH SIBIICHUH NPUPOABI, B POPMUPOBAHUH MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAMMOM JUIsl pEelIeHUs] MPaKTHUYECKUX 3a/1ad U
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 310pPOBBIO M IIPUPOTHOMN Cpeie;

BJIaJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOINOJArarollue MOHSTHUS
(XMMHYECKUI 2JIEMEHT, aTOM, U30TOTl, S-, P-, d- SIEKTPOHHbIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA O00BEM, BaJIEGHTHOCTb, 3JIEKTPOOTPULATENILHOCTh, CTEIIEHb OKHUCICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHasi, MIOHHAsA, METAJUINYECKas, BOJOPO/IHAS ), KpUCTAJUINYECKasl PeIETKa, TUIIbl XMMUYECKUX
peakuuii, pacTBOp, IEKTPOJUTHI, HEIIEKTPOIMUTHI, JIEKTPOJIUTHYECKAS] AUCCOLMALMNS, OKUCIUTEIND,
BOCCTAHOBUTEINIb, CKOPOCTh XMMHMYECKOW peakluHM, XMMHUYECKOe PaBHOBECHE); TEOPUU M 3aKOHBI
(Teopust ANEKTPOJIUTUYECKOW Juccouuanuu, nepuogunueckuil 3akon JI. M. MenneneeBa, 3akoH
COXpaHEHHUs] MaCChl BEILIECTB, 3aKOH COXPAHEHUS U MTPEBPAILEHHs YHEPTUHU [TPU XUMHUECKUX PEaKIHsiX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XMUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JieXkKalllue B OCHOBE
MOHUMAaHMs NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHUX SIBICHUH, (aKTOJIOIMUYECKHE CBEIEHHS O
CBOMCTBAX, COCTABE, MOJIYYECHUH U 0€30IIaCHOM HMCIIOJIb30BAaHUH BaXKHEUIINX HEOPTaHUYECKUX BEIIECTB
B OBITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUI BBISABIATh XapaKT€pHbIE NMPU3HAKU MOHSATUH, YCTaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS IIPU ONMCAHUN HEOPTAaHUYECKUX BEILIECTB U
UX TMPEBPAILECHUN;

c(OPMHUPOBAHHOCTh YMEHUI HCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIUKY JJISl COCTaBJICHUsS (GOpMYT
BEUIECTB M YpPAaBHEHUMH XUMHUYECKHX peakiuil, cuctemarnuyeckyro HoMeHknatypy (IUPAC) wu
TPUBHAJIbHBIE HA3BAHUS OTACIBHBIX HEOPraHMYECKUX BELIECTB (YrapHbIii Ia3, yIJIEKUCIIbIN ra3, aMMHaK,
raméHasi U3BeCThb, Heral€éHasi U3BECTb, IUThEBAs COJA, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUH ONpEAeNsATh BaJCHTHOCTh U CTENEHb OKHMCICHHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XMMUYECKOW CBS3M (KOBaJCHTHAsl, MOHHAs,
MeTaJIJINYECKasi, BOLOPOAHAsI) B COEIMHEHUSX, TUIl KPUCTAIUTMYECKOHN PEIIETKH KOHKPETHOTO BEILIECTBA
(aTomMHasi, MoJeKyJsipHasi, WOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKNUX COECAVNHEHUN;

c(OpMUPOBAHHOCTh YMEHUI yCTAHABINBAThH MPUHA/JIEKHOCTh HEOPTAaHUYECKUX BEIIECTB 10 UX
COCTaBY K ONpeeIEHHOMY KJIacCy/TpynIe COeTUHEHNH (MIPOCThIE BEIECTBA — METAJIIbl M HEMETAJLIbI,
OKCH/JIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COIH);

c(OpMHPOBAHHOCTh YMEHUHN pacKpbIBaTh CMbICT Nepuoandeckoro 3akona /1. 1. Menaeneesa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, 00bSICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKLINU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh SJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHYECKHUX
anemeHToB 1-4 mepuonoB I[lepuoamueckoit cucrembl xumuueckux sneMmeHtoB JI. M. Menneneesa,
UCTONb3Yysl MOHATHA «S-, p-, d-2JEKTPOHHBIE OpPOUTANINY, «IHEPreTUUECKUE YPOBHM», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHUS! CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COEAMHEHUH MO Mepuojam u
rpymnmnaM [lepuoandeckoi cucteMsl XUMUYECKUX 3iIeMeHTOB /1. 1. Menneneena;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHUE I€HETUUECKON CBA3U
MEXJ/y HEOpraHMYeCKMMM BEHIECTBAMM C IIOMOIIBI0 YpPaBHEHUN COOTBETCTBYIOIIMX XWMHUYECKUX
peaxkiuii;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XHMHUYECKHE PEAKIUH 10 pPa3IUYHBIM
IpU3HAaKaM (YUCITy U COCTaBy pearhpyrollux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu, U3MEHEHHUIO
CTETEHEN OKUCIICHHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YYaCTUIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTaBIATh ypaBHEHMs pEaKUUil pa3lUYHBIX TUIOB, MOJIHBIE U
COKpalIEHHbIE YPABHEHUS pPEaKIMii HOHHOTO 0OMEHa, YUMThIBas YCIOBHUS, IPU KOTOPBIX 3TU peakluu
UAYT 10 KOHIIA;
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c(OPMHUPOBAHHOCTh YMEHHH NPOBOJUTH PEAKIIMH, MOATBEP>KAAIOLINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHMYECKHX BEIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIINE B
BOJHBIX PaCTBOpaxX HEOPraHUUYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUH pACKphIBaTh CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiMii HOCPECTBOM COCTABIIECHHSI AIEKTPOHHOIO OajaHca 3TUX PEAKIMA;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTb CKOPOCTHM XHMHMUYECKOH pEaKIuH OT
pa3nuYHbIX (HPAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 paBHOBECHUS B 3aBUCUMOCTH OT BHELIHETO
BozaeiictBus (npuHuun Jle lllarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb XUMHUYECKHE MPOLECCHI, JIekKallue B OCHOBE
IIPOMBIIIJIEHHOT O MOJTYYEeHHs CEPHOM KUCIIOThI, aMMHUaKa, a Takke c(hOpMUPOBAHHOCTh MPEACTABICHUIN
00 00IIMX HAYYHBIX IPUHIUIAX U HKOJOTHYECKUX MPOOIeMax XUMHUUECKOT0 ITPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIYUCIECHUS C HCIOJB30BAaHUEM IOHSATHS «MaccoBas
J0J1s1 BEIeCTBa B PAcTBOpe», OOBEMHBIX OTHOLICHWH Tra30B NPU XMMHUYECKHUX PEAKLHUAX, MaCChl
BelIeCTBa WIH 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM O0BEMY OIJHOIO M3
YYacTBYIOIMX B peakMHM BELIECTB, TEIUIOBOro 3¢ ¢eKTa peakiMy Ha OCHOBE 3aKOHOB COXpPaHEHHUs
MAacchl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHHMH COONI0aTh MpaBWila MOJIb30BAHUSA XHMHUYECKOH MOCyIoH H
nabopaTOpHBIM 00OPY/IOBAaHHMEM, a TaKXKe MpaBWiIa OOpaIlEHHsS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUH IUIAHUPOBAThb M  BBIMOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(paznokeHue NepoKcHIa BOAOPOJA B NMPUCYTCTBUM KaTalu3aTopa, ONPEIEIIEHUE CPelbl PacTBOPOB
BELIECTB C MOMOIIBIO YHUBEPCAIHHOIO WHAMKATOPA, BIMSHHUE DPA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XMMHUYECKON peaKlMu, peakiui MIOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKLMU Ha CylbdaT-, KapOooHaT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHUS, PEIlIeHNe SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMaM «MeTtaib» U
«HemeTamib») B COOTBETCTBUHU C IPAaBUIIAMU TEXHUKH 0€30IaCHOCTHU NP OOPAIIEHUH C BEIECTBAMU U
71ab0paTOpHbIM 000PYAOBAHUEM, IMPEACTABIATh PE3YyJbTaThl XUMUYECKOIO SKCIEpPUMEHTa B (Qopme
3allUCH YPaBHEHUH COOTBETCTBYIONIMX peakuuil u (GopMyiupoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aAHAJIM3UPOBAaTh XMMHUYECKYI0 HH(OpMaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpEICTBAa MacCOBO KOMMYHUKalLUHU, IHTEpHET U ApyTUX);

c(OPMHPOBAHHOCTh YMEHHI COOII0IaTh MTPaBHiIa SKOJIOTHYECKU 1eJIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYAOBOH JIEATEIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 370POBbsSI U OKPYXKAIOUIeH NMpUpOaHON
Cpelbl, OCO3HABATh ONIACHOCTh BO3JIEHCTBUS Ha )KMBBIE OPraHU3MBbl ONIPEEIEHHBIX BEILECTB, TIOHUMAs
cmbica nokaszarens IIJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHHS M IMPEIOTBPALLEHUS HX
BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YEJIOBEKa;

U1 00y4aroUMXCs C OTPaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI: YMEHHE IPUMEHSAThH 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJaX [MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJIICHUN;

JUIA CIIETIBIX M CJIa0OBHIAAIIMX OOYyYalolUXCsS: YMEHHUE MCIONb30BaTh Pelbe(HO-TOUEUHYIO
cucreMy o0o3HaueHui JI. bpaiist 11 3anucu XUMHYECKUX (GOpMYII.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJ10B U TeM K I (u¢ppossIe)
w/n E e Beero OﬁHTpOJ‘IbeIe pﬁaKTI/I‘{CCKI/Ie 06PA30BATETBLHBI
porp padoThI padoTLI pecypen
Pa3ned 1. Teopernueckne 0CHOBBI OPraHMYeCKOH XUMHUH
IIpeamer
OpraHnyYeCcKon
xumuu. Teopus
1.1 CTPOEHHUS 3
OpPraHUYECKUX
coenuHennii A. M.
bytneposa
Wroro no pazgeny 3
Paznea 2. YrieBoaopoabl
[Ipenenvuble
2.1 YIJIEBOJOPOIBI — 2
AJIKaHBI
Henpenenbhbie
TJIEBOAOPO/IBL:
22 | YHTCBOMOPOA 6 1
AJIKEHBI, aJIKa/INECHBI,
AJIKUHBI
ApomaTtuyeckue
23 P 2
YIJIEBOJIOPOJIbI
[Ipupoansie
HUCTOYHHUKHU
2.4 3 1
YIJIEBOJOPOAOB U UX
nepepadoTka
Wroro no paszueny 13
Paznen 3. Kuciopoaconepsxkanue oprannyeckne coeJuHEeHUs
3.1 Cnuptel. eHon 3
ANBIETUIBL.
Kap6oHoBsie
3.2 P 7 1
KHUCIIOTHI. CIIOXKHBIE
3¢bupsl
3.3 YrieBoib 3 2
Wtoro no paszneny 13
Pa3nes 4. Azorcoaepskanue OpraHu4ecKue coeJHHeHHs
AMUHBL.
4.1 AMWHOKHCIIOTHI. 3
benku
Uroro no pazaeny 3

Pa3pnen S. BoicokoMoJIeKY IsIpHbIE COeIUHEHUS

II;mactmaccsl.

31 Kayuyku. BosnokHa 2
Uroro no pazaeny 2
OBILIEE KOJIMYECTBO 34 3 )

YACOB I10 ITPOTPAMME
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11 KJIACC

Ne HaumenoBanue KosanuecTBo yacos DJIEeKTPOHHbIE
11/- n PASACTION H TEM Bcero | Kourpousbnbie | IIpakTnueckue (miporsIe)
NMPorpamMmblI o0pa3oBaTe/bHbIE
padoThI padoTbI pecype
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHUH
CrpoeHue aToMOB.
[lepuoanueckuit
3aKOH U
11 [lepnonnueckas 3
cuctema
XUMUYECKHUX
anemeHToB /1. U.
Menneneena
Crpoenune
BELIECTBA.
1.2 Mrlluoroo6pasne 4
BELIECTB
13 XUMUYECKUe 6 1 1
peaKkiumn
Wroro no pazneny 13
Pa3nes 2. Heoprannueckass XuMus
2.1 Metajuibl 6 1
2.2 Hewmerainl 9 1 1
CBsi3b
23 |mprmen |
BEILIECTB
Hroro no pazgeny 17
Pa3nes 3. Xumus u )KU3Hb
3.1 XuMHUs ¥ )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO
YACOB I10 34 2 3
[TPOI'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
npose
psieM
oro
pe3yJ
bTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI OCBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus

1 | TeopeTnyeckne OCHOBBI OPrAHUYECKON XUMHUH

CdopmMupoBaHHOCTH

MIPEACTABICHUM O
1.1 | ecTecTBEHHOHAY4YHOM KapTUHBI MUpPaA, POJIY XUMUU B [IO3HAHNUU SIBJICHUM IPUPOBI,
B (opMHpOBaHMHM MBIIUICHUS W KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHAJIBHOM

XUMHUYECKOU

COCTAaBJIAIOIIIEN
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Ir'paMOTHOCTH, HCO6XO}11/IMOI>1 IJid pCHICHUA MPAKTHYCCKUX 3aaa4 U OKOJIOTMYCCKH
000CHOBaHHOT'O OTHOIICHHSI K CBOEMY 30POBbBIO U MPHPOIHOM Cpesie

1.2

Bnanenue CUCTEMOM XUMHYECKHUX 3HAHUH, KOoTOpas BKJIIOUYAET:
OCHOBOIIOJIAraroIue MOHATHA (MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIIEHOCTD,
CTEIeHb OKUCIICHHSI, XHMHUECKasl CBSA3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBINA 00BEM,
YIIEpOAHBINA CKeneT, (yHKIHOHAJIbHAsl TpyIa, paaukal, U30Mepus, U30MepHI,
TOMOJIOTMYECKUIN Psifl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOIA- U a30TCOAEPIKAIIME
COEIUHEHMs, OMOJOTMYEeCKH AaKTUBHbIE BemlecTBa (YIJIEBOIbBI, KUPbI, OENKH),
MOHOMeEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHbIE COEIUHEHUs);
TEOPUHU U 3aKOHBI (TEOpHUsl XMMHUYECKOTO CTPOEHHsI OpraHnyeckux Bemects A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJHMUYECKUI S3bIK XUMUH, (aKTOIOIMYECKHE
CBEJICHUSI O CBOMCTBAX, COCTaBE, IOJYyYEeHHMH M O€30IIaCHOM HCIOJIb30BaHUU
BOXHEUIINX HEOPTaHWYECKHX M OPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JESITeIbHOCTH YEJI0BEKa

1.3

ChopmupoBaHHOCT, YMEHUN BBISIBIATH XapaKTepHbIE TPU3HAKK TOHSTH,
YCTaHABIUBATh UX B3aUMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS IPH
ONMCAHUU COCTaBA, CTPOCHUS M PEBPALIECHUNA OPraHUYECKUX COETMHEHUI

1.4

C()OPMHUPOBAHHOCTb YMEHUH MCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY JJISt
COCTABJICHUS] MOJICKYJIIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOI)
GbopMya1 OpraHMYECKMX BEUIECTB M YpaBHEHMH XUMHMUYECKUX peakuuil,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OPraHUYECKHUX BEILECTB UL WJUIIOCTPALMM HX
XMMHMYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMUpOBaHHOCTh YMEHHI YCTAHABJIMBATH IPHHAIC)KHOCTh HM3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTAaBYy U CTPOCHHIO K OIpeneIEHHOMY Kiaccy
(rpymnme) coequHEHUH (YTIIE€BOIOPOIBI, KUCIOPO M a30TCOACPIKAIIUE COSTUHEHNUS,
BBICOKOMOJICKYJISIPHBIC COCZ[I/IHCHI/HI), JAaBaTb UM Ha3BaHUA 110 CHUCTEMAaTUYECKOU
nomenknarype (IUPAC)

1.5

ChopmupoBaHHOCT,  YMEHHSI  ONpEAENATh BHUIbl XUMHUYECKOM CBSI3U B
OpraHUYEeCKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHbHIC)

1.6

ChopMUpOBaHHOCTh YMEHHSI IPUMEHSTH: TIOJOXKEHUS TEOPHH  CTPOCHUS
opranuueckux Beuiects A.M. bytiepoBa /i 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOCHMsI; 3aKOH COXPAaHEHMsI MaCcChl BEILIECTB

VYrinesonopoasl. Kwucnoponacoaepkamme #  a30TCOACpIKAIINE OPraHUYECKUe
coerHeHMs. BRICOKOMOJICKYJIISIpHBIC COSAMHEHUS

2.1

ChopMHUPOBaHHOCT YMEHUH NPUBOJWTH TPHUBUAIBHBIC HA3BAaHMS OTACIBHBIX
OpPTraHUYECKUX BEIIECTB (ITHIICH, PONUJICH, alleTHIICH, dTUIICHTJINKOJIb, TIIULEPHH,
¢benon, GpopManpaeruy, aneTanbIerThl, MypaBbiHAs KUCIIOTA, YKCYCHAsl KHCIIOTA,
OJICMHOBAsl KHUCIIOTA, CTEApPUHOBAs KHCJIOTa, TJIIOKO3a, (QPYyKTO3a, Kpaxmail,
IeJUTI0II03a, TJINIIHH)

2.2

ChopmupoBaHHOCTH YMEHHUI XapaKTepH30BaTh COCTaB, CTPOEHUE, (hU3HUECKUE U
XUMHUYCCKUC CBOfICTBa THUITNYHBIX Hpe[[CTaBHTCHCfI pa3JII/I‘~IHI>IX KJI1aCCOB
OpPraHUYECKUX BEIIeCTB (METaH, 3TaH, 3TUIICH, IPOIMJIICH, alleTUIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30I1, METaHOJI, STAHOJI, THJICHIJINKOJIb, TIUIEPHUH, (PEHOT,
alleTabJICTU, MypaBbUHAs M YKCYCHAsl KHCJIOTBI, TJIIOK03a, Kpaxmall, IeJUTI0JI03a,
aMUHOYKCYCHasl KUCJIOTa)

23

ChopMupOBaHHOCTh yMEHHUSI WILTIOCTPHPOBATH TEHETHUECKYIO CBSI3b MEXKIY
TUNWYHBIMU TPEACTABUTEIIAMHU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEILECTB
YPaBHEHUSMHM COOTBETCTBYIOIIMX XHMHYECKUX PEAKUUHA C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYII

24

CchopMUpOBaHHOCTh YMEHHUS XapaKTEepPU30BaTh MCTOYHHMKH YTJIEBOIAOPOAHOTO
ChIpbs (HE(Th, IPUPOIHBIN ra3, yrojhb), COCOObI UX NEPEPAOOTKU U MPAKTUUECKOE
IIPUMEHEHHE POIYKTOB epepaboTKU
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XUMHUS U KU3HBb. PacuéTel

3.

1

CdopMUpOBaHHOCTH YMEHHH BIaJIETh CHCTEMOW 3HaHUN 00 OCHOBHBIX METOJaX
HAay4YHOr0 T[O3HAHUS, HUCIHOJIb3yeMbIX B XUMHUU [PU U3YYEHUU BEILIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEpPEHNE, SKCTIEPUMEHT, MOJICTTUPOBAHHE),
WCIIOJIb30BaTh CHUCTEMHbIE XHMHMUYECKHE 3HAHUA [UIsl MPUHSTHS pELIEHUU B
KOHKPETHBIX JKH3HEHHBIX CHUTyalMsX, CBS3aHHBIX C BEHIECTBAMH U WX
MIPUMEHEHUEM

3

2

CdopmupoBaHHOCT, YMEHUN COONIOAATH TpaBHIA TOJIH30BAHUS XUMUYECKOU
MOCy/IOM M J1abOopaTOpHBIM O0OPY/IOBaHHEM, a TakK)Ke MpaBuiIa OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMH IO BBIMOJTHEHUIO TaOOPATOPHBIX
XUMHUYCCKUX OIIBITOB

3

3

ChopMUpPOBAaHHOCT, ~yMEHUW IJIAHUPOBATh W BBINOJHATH  XUMHYECKUN
HKCHEPUMEHT (TIPEBPAIICHUS] OPraHMUECKUX BEIIECTB MPU HarpEeBaHHUHU, TIOTyYECHUE
STWJIEHA U N3yYCHHE €r0 CBOWCTB, KAaUE€CTBEHHbIE PEAKIMH OPraHUYECKUX BELIECTB,
JieHaTypanus OeIKOB IPU HarpEeBaHHUM, [IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUH
C TpaBWIAMH TEXHUKM O€30IMacCHOCTH NpH OOpalleHWH C BELIECTBAMU U
71a00paTOpPHBIM ~ O0OPYAOBAaHMEM; TMPEICTABIATh PE3YNbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3aliCH ypPaBHEHUH COOTBETCTBYIOIIMX pPEAKIUH WU
(GbopMyIHpOBATH BHIBO/IBI HA OCHOBE ITHX PE3yJIbTATOB

3

4

ChopmupoBaHHOCT, YMEHUH TMPOBOAUTH  BBIYHCICHUS [0 XUMHYECKHM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOIYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 HCXOJIHBIX BEIIIECTB
WJIH IPOJYKTOB PEAKIUH)

3.

5

ChopMUpOBaHHOCTh ~ yMEHHMH  KPUTHYECKM  aHAJIM3UPOBATh  XUMHYECKYIO
MHPOPMALIMIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBAa MAacCOBOM
nHpopmarnuu, ceth IHTEpHET M pyrue)

3

.6

CdopmupoBaHHOCTH YMEHHI COOMIOAATH MPaBUiIa HYKOJIOTMYECKH 11€JIECO00pa3HOTO
MOBEJEHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B UEISIX COXPAHEHHUS CBOETO
3JI0pOBBS U OKPYKAIOIIEeH MPUPOIHOM Cpefibl, 0CO3HABATH OMACHOCTH BO3ACHCTBUSA
Ha JKMBBIC OPTaHU3MBbI OINpPEACIIEHHBIX OPraHMYECKUX BEILECTB, MOHUMAs CMBICI
nokazatenss [IJIK (mpemenbHO JOMyCTUMOM KOHIIGHTpAIlMK), TOSICHATH Ha
prMepax CrocoObl YMEHBIIICHUS U TIPEOTBPAIIICHHS UX BPETHOTO BO3CHCTBHS HA
OpraHu3M YeJIOBeKa

11 KJIIACC

Kon

aTa

nposepsi
eMOoro
pe3yabT

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI OCBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpamMMBbl CpeHero 001ero 06pa3oBaHus

TeopeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Bnanenue cucreMol XUMHYSCKUX 3HAHUH, KOTOpask BKIIIOYAET: OCHOBOIIOJIATAFOIINE
MOHATHS (XMMUYECKUH 3JIEMEHT, aToOM, 3JIEKTpOHHAas 00OJouka aroma, s-, p-, d-
AJIEKTPOHHBIC opouTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
3JI€KTpOOTpI/IHaTCHI)HOCTI>, CTCIICHb OKUCJICHUA, XUMHNYCCKAas CBA3b, MOJIb, MOJIHpHaSI
Macca, MOJISIpHBIA 00BEM, KPUCTAITUYECKash PeIéTKa, THITbI XUMHUCCKUX PEaKIHi
(OKHCTUTETEHO-BOCCTAHOBUTEIBHBIC, DK30- U SHIOTCPMUYCCKUE, PEAKIIMA HOHHOTO
oOMEHA),  PacTBOpP,  AJIEKTPOJMTHI,  HEIJICKTPOJIUTHI,  DJICKTPOJIUTHYCCKAs
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JMCCOLIMALUsl, OKHUCIUTENb, BOCCTAHOBHUTEJb, CKOPOCTb XHMHUYECKOM peakiu,
XMUMHYECKOE pPAaBHOBECHE); TEOPUM M 3aKOHBI (TE€OpHs 3JIEKTPOIUTUYECKOM
nucconuanuu, [lepuoauueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHHUsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI $3bIK XUMHUH, (PAKTOJIOTMYECKHE CBEICHUS O
CBOWCTBAaX, COCTaBe, IIOJyYeHHMH U OE€30MacCHOM HCIIOJIb30BAaHUM Ba)KHEUIIMX
HEOPraHWYeCKUX BEIIECTB B ObITY U MPAKTUYECKON IESTEIBHOCTH YEJIOBEKA

1.2

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ BBIABJIATE XaPAKTCPHBIC MPU3HAKHW U B3aUMOCBA3b
HN3YYCHHBIX HOHHTHfI, INPUMEHATE COOTBETCTBYIOIIWE IIOHATUA IIPU OIHMCAHHUU
CTPOCHUA U CBOICTB HCOPTaHNYCCKUX BCHICCTB U HUX npeBpameHHﬁ; BBIABJIATH
B3aMMOCBS3b XHMHYCCKUX 3HAHUM C IOHATHUIMH H MNPEACTABICHUAMU IOPYTrux
CCTCCTBCHHOHAYYHLIX NTPCAMCTOB

1.3

Branenne OCHOBHBIMH METOJaMM HAy4YHOrO MO3HAHUS BEIIECTB M XUMHUYECKHX
SIBJICHUH (HAaOJII0/IeHNEe, N3MEPEHUE, YKCTIEPUMEHT, MOICIIUPOBAHNE)

1.4

ChopMuUpOBaHHOCTh YMEHHUH OIPEIENATh BAJICHTHOCTh W CTENEHb OKUCICHUS
XUMHUYCCKUX 3JICMCHTOB B COCAUMHCHUAX PA3JIMIHOTO COCTaBa, BUJ XUMHUYECKOU
CBsi3U (KOBAJICHTHAs, HOHHASI, METAJUIMYECKAasi, BOJOPOIHAS) B COSAMHEHUSIX, THII
KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJSIpHas,
HMOHHAs!, METAJUTNYECKasl)

1.5

ChopmupoBaHHOCT, YMEHUN OMNpPEAENATh XapakTep Cpellbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCTMHEHUN

1.6

CdhopmupoBaHHOCT, yMEHHSI KIaCCHPHUIMPOBATh XUMUYECKHUE PEAKIMH TIO0
pa3IMYHBIM TPHU3HAKaM (YHCIY M COCTaBy pEarupyrolIMX BEHIECTB, TEIUIOBOMY
3¢ (dekTy peakiuu, U3MEHEHHUIO CTETICHEW OKHCIICHHUS SJIEMEHTOB, 0OpaTUMOCTHU
PEaKIMy, YIaCTHIO KaTaIu3aTopa)

1.7

ChopmupoBaHHOCTH YMEHMI COCTABJIATH YPABHEHUS PEAKUUN PA3NUYHBIX THIIOB,
TMIOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEAKIIM MOHHOTO OOMEHa, YYUThIBAs yCIOBHUS,
MIPU KOTOPBIX ATH PEAKIUU UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCT, ~ yYMEHUH  MPOBOAWTH  PEAKIHUH,  MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHMUYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTaHMUYECKUX
BELIECTB

1.9

ChopMuUpOBaHHOCTh ~ yMEHHIl  pacKpblBaTb  CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MOCPEICTBOM COCTABJIECHHUS 3JIEKTPOHHOrO OajaHca
ITUX pEaKIUI

1.10

ChopmupoBaHHOCTE YMEHUH OOBSICHATH 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOU
pEeaKkiuu OT Pa3INYHBIX PaKTOPOB

ChopmupoBaHHOCTE yMEHHH OOBSICHATH XapakTep CMEIIEHUS XUMHYECKOIrO
paBHOBECHsI B 3aBHCMOCTH OT BHENTHEro Bo3aeicTus (mpunimn Jle [latense)

OO6m1ast 1 HeOpraHu4vecKas XUMus

CdopMupoBaHHOCTH YMEHHI packpbiBaTh cMbIich [lepmoamdeckoro 3akona J[.U.
MenzeneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYI0, OOBICHUTENBHYIO U
MPOTHOCTHYECKYIO (DYHKITHI

2.2

CdopMUpOBaHHOCTH, YMEHUW XapaKTepU30BaTh DAJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 mepuogoB lleprognyeckoil CUCTEMBI XUMUYECKHUX
anementoB JI.M. MenzaeneeBa, HUCHONb3ys MOHATUS «S-, p-, d-dJIEKTPOHHBIE
opOUTaNN, «IHEPreTUUYECKHE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWMCTB XMMHMYECKHUX DJEMEHTOB W HMX COCIMHEHUW MO MEPUOJAM W Tpynnam
[lepuoanueckont cucreMbl XxuMuueckux 31ueMenToB JI.M. Menneneesa

23

CdhopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKUE
CBOWCTBa HEOPTaHMYECKHX BEIIECTB PA3JMYHBIX KJIACCOB, TOJTBEPXKIATh
CYILIECTBOBAHME TE€HETUUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMHU BEIleCTBAaMHU C
TTOMOIIIbIO YPABHEHHI COOTBETCTBYIONINX XUMHYECKUX PEAKITHI
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24

ChopmHpoBaHHOCT, YMEHUH YCTaHABIMBATH MPHUHAUIEKHOCTh HEOPTaHUYECKUX
BEIIIECTB T0 UX COCTaBY K ONpeeIEHHOMY KJlaccy (TpyIIe) CoeAMHEHHH (IpocThie
BELIECTBA — METAJJIbl U HEMETAJLIbl, OKCU/IbI, OCHOBaHUs, KUCJIOTHI, aM(pOTEpHbIE
TMJIPOKCHJIbI, COJIN)

2.5

CchopMUpOBaHHOCTh yYMEHUH HCIOJIB30BATh XHMHUYECKYI) CHMBOJIUKY JUIS
coctaBieHUs: (GOpMysl BELIECTB M YpaBHEHUH XHMMHUYECKUX peakLui,
cucremarnyeckyto HomeHkiatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOpPraHMYEeCKHUX BellecTB (yrapHblii ra3, yIrJIEKHCIbI Tra3, aMMHaK, raméHas
U3BECTb, HETALIEHAS] U3BECTh, IUTHEBAs COMIA, TUPUT U IPYTHE)

2.6

CdhopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKUE
CBOWCTBa HEOPTaHMYECKHX BEMIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPXKIATh
CYILIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKJIYy HEOPraHMYECKMMHU BEIleCTBaAMHU C
TTOMOIIIbIO YPABHEHHI COOTBETCTBYIONINX XUMHYECCKUX PEAKITHIT

2.7

ChopMUpPOBAaHHOCT, YMEHWUW  IUIAHUPOBATH W BBHINOJHATh  XUMHYECKUU
HKCHEPUMEHT (pa3joXKeHHe MEepOKCHIa BOJOPOJa B MPHCYTCTBUU KaTalu3aTopa,
OlpesiefieHue CpeAbl PacTBOPOB BEHIECTB C IOMONIbIO  YHHUBEPCAJIBHOTO
WHANKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIvy,
peaknuy MOHHOTO OOMEHa, KaueCTBEHHBbIC peaklMu Ha CylbdaT-, KapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHUOH aMMOHWUS, PEIICHHE SKCICPUMEHTAIBHBIX 3371a4 I10
teMaM «Metaisl» U «HemeTtanabl») B COOTBETCTBHM C IMpaBWJIAMU TEXHUKU
0€30MacHOCTH MpHU 0OpallleHHH C BEHIECTBAMH U J1aOOpaTOPHBIM 000pyI0BaHUEM;
MPEJICTaBIATh pPE3yJbTaThl XUMHUYECKOIO JSKCIepuMeHTa B QopMme 3amucu
YPaBHEHMI COOTBETCTBYIOIINX pEeaKLUi 1 (POPMYIHPOBATH BHIBOIbI HA OCHOBE ATUX
pe3yJIbTaTOB

2.8

CdopMupoBaHHOCT yMEHHH COOJIOIaTh MpaBWia IOJIH30BAHUS XUMHUYECKOU
nocynoil u nabopaTopHBIM 000pyJOBaHMEM, a TaKKe IMpaBWiia OOpaIleHus ¢
BELIECTBAMH B COOTBETCTBHM C WHCTPYKLHSMHU IO BBITOJHEHHUIO Ja00paTOPHBIX
XMMHUYECKUX OIBITOB

2.9

CdhopmupoBaHHOCTH YMEHUH XapaKTEPU30BaATh XUMUIECKUE MTPOLIECCHI, JIeXKAIIINE B
OCHOBE IPOMBIIIJIEHHOIO TMOJYYEHHUS CEPHOM KHUCIOThI, aMMMAKa, a TaKXKe
c(OpPMUPOBAHHOCTh MPEACTABICHUH 00 OONMX HAyYHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPpoOIeMax XMMHUECKOTO MPON3BOACTBA

XuMus 4 )Ku3Hb. Pacuérol

3.1

CdopmMupoBaHHOCTH MpeJCTaBICHUI 0 XUMHYECKOU COCTaBIISIFOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIA XUMUU B TTO3HAHUU SIBJICHUI PUPOJIBI,
B (QOpPMHUpPOBAHUM MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJIOTHUECKU
000CHOBAHHOT'O OTHOIIIEHUS] K CBOEMY 3JI0POBBIO U IPUPOTHOMN cpejie

3.2

ChopMHUPOBaHHOCT ~ YMEHUIH  KPUTHYECKH  aHAIM3UPOBATh  XUMHUYECKYIO
MHPOPMALIMIO, TONy4aeMyl0 U3 pa3HbIX HMCTOUYHUKOB (CpEICTBa MacCOBOU
KOMMYHUKAIMH, ceTb VIHTEepHET U npyrue)

33

CdopmupoBaHHOCTH YMEHUH COOII0OATH MTPaBUIIa SKOJIOTHUYECKH 1[E1€CO00Pa3HOTOo
MOBEICHNUA B OBITY U TPYAOBOH [EATEIBHOCTH B LEISIX COXPAHEHMSI CBOEIO
3JI0POBbsI M OKPYKAIOIEH NPUPOJHOMN Cpe/ibl

3.4

Oco3HaBaThb ONACHOCTb BO3ICHCTBUS HA JKMBBIE OPraHU3Mbl OMNPEIEIEHHBIX
BellecTB, moHuMasi cmbica nokazatens [IJIK, mosicuaTe Ha mpumMepax crocoObl
YMEHBUIEHUS ¥ TPEAOTBPALIEHUS MX BPETHOTO BO3JEHCTBHSI HA OPTaHU3M YEJIOBEKA

3.5

CdhopMupoBaHHOCTh YMEHUI POBOJUTH BHIUMCIEHUS C UCIIOIB30BAHUEM TOHATHS
«MaccoBasi JI0Ji1 BEIIECTBa B pacTBOpe», OOBEMHBIX OTHOILIEHUN Ta3oB IpHU
XMMHUYECKHX peakIMsIX, Macchl BeLIeCTBa MM 00BEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pPEaKUU
BEIIECTB, TEIIOBOro 3((dekra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHsI MaccChl
BELIECTB, IPEBPALLIEHUS] M COXPAHEHHs] SHEPTUU
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ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

Teopernyeckrie OCHOBBI OPraHUYECKON XUMHH

1.1

HpellMeT opraHqucxoﬁ XUMUU: €€ BO3HHUKHOBCHHUEC, Pa3BUTUC U 3HAYCHUC B IIOJTYYCHUU
HOBBIX BEILIECTB M MaTepHasioB. Teopusi CTpOEHUsS OPraHUYECKHX coelIuHEeHHi A.M.
byTiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykTypHble (hOopMysbl OpraHMYEeCKHX BelecTB. I'omosorus, nzomepus. XuMuyecKkas
CBS3b B OPTaHMYECKUX COCIMHEHMIX — OJMHAPHBIE U KpaTHBIE CBA3U. lIpencrasienue o
KJIaCCU(UKAIIMU OPTaHUYECKUX BEIECTB

1.3

Homenknatypa opraHMueckux COEIUHEHHH (cucTemMaTHuyeckas) U TpUBHUAJIbHBIC
HAa3BAHMS BAKHEHIIMX MPEICTABUTENEH KIACCOB OPraHMUYECKUX BEILIECTB

YII1eBO10POBI

2.1

AJKaHBI: COCTaB M CTPOEHME, 'OMOJIOTMYECKUH psii. MeTaH M 3TaH — HpocTeline
NPEICTaBUTENIN AJKAHOB: (U3NYECKNE U XUMHUYECKUE CBOMCTBA (PEaKLUU 3aMELCHUs U
TOpPEHMS), HAX0XKIEHUE B IPUPO/JIE, MOITYUEHHE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psiZl. DTUIIEH U MIPOINUJIEH — IPOCTENIINE
MPEJICTAaBUTEIIN AJIKEHOB: (U3NYECKUE U XUMUYECKUE CBOMCTBA (PeaKkIuy IUAPUPOBaHUS,
TaJIOTEHUPOBAHUS, THApaTallMd, OKUCIEHHMS W IOJIMMEpPHU3alMu), IMOJIy4eHHE U
IPUMEHEHUE

2.3

Ankanuensl: OytaaueH-1,3 u MeTunOyTanueH-1,3: cTpoeHne, BAXKHEHUIIINEG XUMHUCCKUE
CBOMCTBA (peakuus noaumepusanuu). [lorydyeHne CHHTETHYECKOTO KaydyKa U pe3UHbI

2.4

AJNKHHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psii. AIETWIeH —
NPOCTEHIINN MpEeACTaBUTENb AJKUHOB: COCTaB, CTPOECHUE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApAaTallud, TOpPEHUs),
[IOJIYYEHHUE U IPUMEHEHHE

2.5

Apensl. benson: coctaB, cTpoeHue, ¢u3NYECKHE M XHMUYECKHE CBOWCTBA (peakiuu
raJIOT€HUPOBAHUS U HUTPOBAaHMUS ), IOJIy4eHHUE U puMeHeHue. Tonyoll: cocTaB, CTpOEHHE,
busznyeckue M XUMHUYECKHE CBOWCTBA (peaklMU TallOTEHUPOBAHUA W HUTPOBAHUS),
[OJlyYeHUE U THpuMeHeHue. TOKCHMUHOCTh apeHoB. [‘eHeTnueckas CBSI3b MEXIY
YTIEBOIOPOAAMH, TPUHAISKAIIMMHU K Pa3JIMYHbIM KJ1accaM

2.6

[TpupoaHble UCTOYHUKHU YIIeBOJOPOAOB. [IpupoiHbIii ra3 U MonyTHbIE He(PTAHBIE ra3bl.
Hedts un e€ mpoucxoxaenue. CrocoObl mepepabOoTKH HeQTH: TEepPEeroHKa, KPEKHHT
(TepMuYecKM, KaTanuTUueckui), nuponus. [IpoaykTel mnepepaboTku HePTH, uX
NpUMEHEHHE B TPOMBIIIICHHOCTH W B ObiTy. KaMeHHBI yroib ¥ TPOIYKTHI €ro
nepepaboTKu

Kchopoz(cozLepncamHe OpTraHUYCCKUC COCAMHCHUS

3.1

HpenenLHHe OIHOATOMHBIC CIIUPTHI. MeTaHOI M ATAHOMI: CTPOCHUC, (1)I/I3I/ILIGCI(I/I€ )51
XHMHYCSCKHE CBOMCTBA (pCaKIII/II/I C AKTHUBHBIMH MCTAJUIaMH, TaJIOr€CHOBOAOPOJaMHU,
FOpeHI/IC), IIPUMCHCHHUC. BO,Z[OpO,[[HbIe CBA3U MCXKIAY MOJICKYJIaMU CIIUPTOB. I[eﬁCTBHe
MCTAaHOJIa YU O3TaHOJIa Ha OPraHMU3M YCJIOBCKA. MHoroaToMHEIS CIIMPTHIL. OTUJICHTJINKOJIb U
TJIMIOCPHUH: CTPOCHHUC, (I)I/ISI/I"ICCKI/IG U XHMHUYECKHE CBOMCTBa (B3aHMOHeI>'ICTBI/IC (¢10)
HICJIOYHBIMH MCTAJIJIAMH, KAQUCCTBCHHAA PCAKIUA HA MHOTOATOMHBIC CHI/IpTI)I). I[CﬁCTBHe
Ha OPraHuv3M YCJIOBCKA. HpI/IMeHeHI/Ie TMIIMOCPUHA U OTUJICHTJIMKOJIS

3.2

@DeHoJI: CTPOCHUE MOJEKYNbl, (PU3MUECKHE U XMMHUYECKHe CBOWCTBA. TOKCHYHOCTBH
¢denona. [Ipumenenue genona

3.3

Anpnerunpl U KeToHbl. Dopmanbaerun, anetambleTHI CTpoeHue, (u3nyeckue u
XUMUYECKHE CBOMCTBA (pEaKUUU OKUCIEHUS U BOCCTAHOBIICHHUS, Kau€CTBEHHBIE
peaKIim), MoaydeHrne u NMpuMEHEHNe

3.4

OaHOOCHOBHBIE Ipe/iebHbIE KAPOOHOBBIE KUCIOThl. MypaBbHHAs M YKCYCHAsl KUCJIOTHI:

21




cTpoeHue, (pu3nyecKue U XMMHUYECKHUe CBOWCTBA (CBOMCTBA, 00IIMe JIIs Kjlacca KUCIIOT,
peakuusa sTepudukanuu), NoiaydeHue U npumeHeHue. CreapuHOBass U OJEHHOBAs
KHCJIOTBI KaK HPCACTaBUTCIIN BBICHIUX Kap60HOBI)IX KHCJIOT. MBIa KaKk COJM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBHE

3.5

CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CI0XKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpumeHeHne xxupoB. bruosiornueckast posb )KUPOB

3.6

YrneBonpl: cocTas, Kiaccuukaiys yriieBooB (MOHO-, U- B moaucaxapubl). [ mroko3a
— TpocTeHmuii MOHOcaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (usnueckue u
XUMUYECKHE CBOWCTBa (B3ammojeictBue ¢ ruapokcuaoM wmeau(ll), oxuciaenme
aMMHMa4yHBIM pacTBOpoM okcuaa cepeOpa(l), BoccraHoBieHHe, OpOKEHUE TIIOKO3bI),
HaX0XJIeHUE B IPUPO/Ie, MpUMEHEHHEe, Oronorudeckas poib. @orocunres. PpyKkros3a Kak
u30Mep TJIoKO3bl. Kpaxmanm M Hemiono3a Kak NpUpojHble moinumepsl. CTpoeHue
Kpaxmayia M IeJuTrosio3sl. Pu3ndeckne U XUMUYECKHE CBOMCTBAa Kpaxmaiya (THIPOJIU3,
Ka4yeCTBEHHAs! peaKiys ¢ HOJ0M)

A30TcoJeprKallie OpraHnYeCKUe COSIUHEHNS

4.1

AMUHOKHUCIIOTBI Kak aM(OTepHble OpraHudyeckue coenuHeHus. Ousudeckne
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TIuIMHA). bruonorndeckoe 3HaUeHUE
aMHUHOKHCIIOT. IlenTuapt

4.2

benku xak nmpuposHbIE BHICOKOMOJIEKYJISIpDHBIE coennHeHus. [lepBuuHas, Bropu4Has u
TpeTUYHas CTPYKTypa OeIKoB. XMMHUYECKUE CBOMCTBA OEJIKOB: TUIPOIN3, ACHATYpALIUs,
KaueCTBEHHbBIC PEAKIIMH Ha OEJIKH

BbICOKOMOJIEKYJISIPHBIE COEMHEHMUSI

5.1

OCHOBHBIC TOHSTHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD, MOJIUMCD,
CTPYKTYPHOC 3BC€CHO, CTCIICHb ITIOJIMMCpU3AlIUU, CPCAHAA MOJICKYJISIpHASA Macca. OcCHOBHEBIE
MCTOJBbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ - MOJIMMEPpHU3 AL u
INOJIMKOHJCHCAII s
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:‘)KCHCPI/IMGHT&]’IBHHG MCTOJbI U3YUCHHA BCIICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMIJICHHUC C
06pa3uaM1/1 MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMACC, Kay4yKOB. HOJIy‘ICHI/Ie
CUHTCTUYCCKOI'O KaydyKa U PC3HHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COieP:KAHUS

1

TeOpCTI/ILICCKI/Ie OCHOBBI XMMHH

1.1

XuMUYecKui dneMeHT. AToM. Sapo aToma, HU30TOMBL. DIEKTPOHHAs 000I0YKa.
DHEpPreTUYecKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOWTANIH, S-, p-, d-DIEMEHTHI.
Oco0eHHOCTH pacipe/eieHUs JIEKTPOHOB M0 OPOUTANISIM B aTOMAaX 3JE€MEHTOB MEPBBIX
YETBIPEX MEPUOAO0B. DIEKTPOHHASI KOHPUTYpAIHsi aTOMOB

1.2

[lepnonnueckuii 3akoH M Ilepuogmueckas cucrtemMa XHMHUYECKuX dnemeHToB J[.M.
Menneneesa. CBsi3b IEPUOANUYECKOTO 3aKOHA U [lepnoanyeckoil CUCTEMBI XUMHUYECKUX
anementoB J[.MI. MeHneneeBa C COBPEMEHHOM TEOpPHEM CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XHMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM M MepuojaM. 3HauyeHHE MEePUOIUYECKOTO
3aKOHA B Pa3BUTUM HAYKU

1.3

Crtpoenue BeniecTBa. XHMMHUUYECKass CBA3b. BUIBI XMUMHUYECKOW CBSI3M (KOBaJICHTHAs
HETMOJSIpHAsl W TIOJISIpPHAsl, WOHHAs, MeTajuimdeckasi). VMOHBI: KaTHOHBI W aHHWOHBI.
MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOW XUMHUYECKOW CBsI3W (OOMEHHBIM M JOHOPHO-
aKIenTopHsbIii). BogopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpuniaTenbHOCTh. CTENEHb OKUCICHUS

1.5

BeniecTBa MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BeecTBa. TUMIbI KPUCTAIUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
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Kpuctajuimdecko pemérku. [loHatne o gucnepcHslx cuctemax. McTuHHBIE U
KOJUIOMJHBIE pacTBOpbL. MaccoBas 10JIs BEIECTBA B PACTBOpE

1.6

Knaccudukanus Heopranmueckux coefauHeHuil. HoMmeHkiaTypa HEOpraHMYECKUX
BEILIECTB

1.7

Xumunyeckas peaknus. Kiaccupukanus XUMHYECKMX pPEaKIUil B HEOpPraHMYEeCKOW U
OpPraHMYECKOM XMMMH. 3aKOH COXPAHEHHsS MacChl BELIECTB, 3aKOH COXpPaHEHMs U
IIPEBPAILICHUS SHEPTUU IPU XUMHUYECKUX PEAKIMIX

1.8

CKOpOCTb peakiiu, €€ 3aBUCUMOCTh OT Pa3JINYHbIX (DaKTOPOB

1.9

OOpatumble peaknuu. XuMU4deckoe paBHoBecue. DakTOphl, BIUSAIONINE HA COCTOSTHUE
xumuyeckoro pasHosecus. [Ipunnun Jle Ilatense

1.10

DnekTponuTHueckas auccormanus. CUIbHBIE U CTa0ble AMeKTponauThl. Cpema BOMHBIX
PacCTBOPOB BEIIECTB: KHCIIas, HEUTpaJIbHAs, 1eJIouHas. Peakium noHHOTro oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pEaKknumn

HeOpFaHI/I‘IeCKaﬂ XUMMUA

2.1

Hemerannel. [lonoxxenne HemeramnoB B Ilepuoanueckoil cucteMe XHMHYECKUX
anemenToB JI.1. MenzeneeBa u ocoOeHHOCTH cTpoeHus atomoB. dusnueckue cBolcTBa
HEMETaJIOB. AJIJIOTPONMsI HEMETAUIOB (Ha MpuMepe KHuciaopona, cepbl, docdopa u
yIJIepo/ia)

2.2

XUMUYECKHE CBOKMCTBA BAXHEHWIUX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3otra, (ocdopa,
yriaepoAa U KpeMHHUs) M MX COCOUHEHHH (OKCHIOB, KHCIOPOJCOAEPIKAIIUX KHUCIOT,
BOJOPOAHBIX coeMHeHM). [I[puMeHeHrne BaXKHEUIIMX HEMETAJIOB U UX COSTMHEHUN
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Mertamnsr. [lomoxxenne metaiioB B Ilepuoauueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.
OoOmwme ¢usnueckue cBoiicTBa MeTayuIOB. CIUTaBbl METAUIOB. DJIEKTPOXUMUYECCKHNA P
HanpsDKeHUH METaJLIOB
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XYUMUYECKHE CBOMCTBA BAKHEHIIMX METAVIOB (HATpUM, Kajuil, KalblUd, MarHuw,
QTIOMUHUMN, IIUHK, XPOM, JK€JIe30, Me/Ib) M X coeauHeHui. O01mme crnocoos! MoTyueHus
MeTaysoB. [IpuMeHeHre MeTaunoB B ObITY U TEXHUKE

2.5

I'eneTnyeckas CBS3b HCOPTaHNYCCKUX BCHICCTB, IIPHHAJICKAIINX K PA3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Pounb xumuu B 00ecrieueHIH IKOJIOTUYECKOM, SHEPTeTUIECKON U MUIIEBOY 0€30MaCHOCTH,
Pa3BUTHU MCOUIIUHBI. ITonsarue o HAayYYHBIX MCTOOAaX IMO3HAHWA BCUICCTB U XUMHUYCCKUX
peaxkuuii
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[IpencraBnenus 00 OOMMX HAYYHBIX NPUHIMIAX MPOMBIIUIEHHOTO MOJYYCHHS
BOXHEHIIMX BemecTB. YenoBeK B MUpE BELIECTB M MaTEpPUAIOB: BaKHEHIIUE
CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MaTEPHAJIbl, KPACKHU, CTEKJIO, KEpaMHUKa,
MaTepuagbl JUIsl DJIEKTPOHMKH, HaHOMAaTepuasbl, OpraHUYECKHEe MU MUHEpajbHbIE
ynoOpenus

33

XuMHS U 3I0pOBbE 4YeJIOBEKa: MpaBuila MCIOJIb30BAHUSI JIEKAPCTBEHHBIX NPENaparosB,
npaBuiia GE30MaCHOTO HMCIOJIb30BaHUs MpPEnaparoB OBITOBOW XMMHMU B MOBCEAHEBHOMN
JKU3HU
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