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[Iporpamma mo XMMUU Ha ypOBHE cpeaHero oOriero odpa3oBaHus pa3zpaboTaHa HA OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
@enepanumn», TpeOOBaHM K pe3yabTaTaM OCBOSHHS (elepanbHON 00pa3oBaTeIbHON MPOrpaMMbl
cpennero obmiero oopazoBanus (POIT COO), npencraBieHHbX B DenepaibHOM roCcy1apcTBEHHOM
obpazoBatenbHOM cranmapre COO, ¢ yu€rom  Konmenmmm  mpemonaBaHus — y4eOHOTO
npeaMera  «XuMHs» B 00pa3oBaTeIbHbIX Oopranuzanuax Poccuiickoin @enepanum, peanusyomux
OCHOBHBIE 00pa30BaTENbHBIC TPOTPAMMBI, M OCHOBHBIX TOJOXKEHUH «CTpaTeruu pa3BUTHS
BocriuTanus B Poccuiickoit ®denepaunu Ha nepuon 10 2025 roga» (Pacnopskenue IlpaBurenscTBa
P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0I0B K pa3pabOTKe MpOTpaMMBbI 10 XMUMHUH, K OTPEACTICHNUI0 00 cTpaTernu
00y4eHHs, BOCIIUTAHUS M Pa3BUTHUSI 00YJIArOIINXCS CPEICTBAMH YI€OHOTO MpenMeTa « XUMHsD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBWJIM KOHIENTyanbHbIe mMosioxkeHnus ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJiel, colep KaHMsl, pe3yIbTaToB 0OyuyeHus:s U TpeOOBaHUH K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBMU ¢ JaHHBIMHU TOJIOKEHHUSIMU TporpaMMa 1Mo XuMuHW (0a30BbIi yPOBEHb) Ha
YPOBHE CpeTHEro 00IIero 00pa3oBaHuUS:

yCTaHABIWBAET 00s3aTeNbHOE (MHBAPHAHTHOE) TPEIMETHOE COJIEpKaHUE, OMpeaeseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC €r0 XapaKTePUCTUKHA Ha KaKIOM dTalle M3y4eHHUs NpeIMeTa,
MpeyCMaTpUBAET MPHHITUIBI CTPYKTYPHPOBAHHS COJICPKAHUS M paCIIpe/IeNIeHUs] ero 1o Kiaccam,
OCHOBHBIM pa3zJieJiaM U TeMaM Kypca;

TaéT MpUMEpPHOE pacipe/esieHre YUeOHbIX YacoB M0 TEMAaTHYECKUM pa3JieiaM, PeKOMEH/TIyeT
MPUMEPHYIO TOCIEA0BATEIBHOCTh H3YYEHUS OTHENBHBIX TEM Kypca C y4ETOM MEXIPeIMETHBIX
U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEH
obyuaroruxcst 10—11 kmaccos;

Ta€T METOJIMYECKYI0 MHTEPIpPETALUIO Iesiel U3y4eHHs IpeaMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeIHEero oOmero o0pa3oBaHUs, COAEpPKATEIbHOM XapaKTepUCTUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CpeIHEro oOIIero
oOpa3oBaHusl (JIMYHOCTHBIX, METANpPEIMETHBIX, IPEIMETHBIX), OCHOBHBIX BHJOB Y4eOHO-
M03HABATEIbHON JIEATEIILHOCTH O0YYarolerocsi Mo OCBOCHMIO cojiepkaHusi mpenmera. [lo Bcem
Ha3BaHHBIM  MO3ULKAM B  MpOrpaMMe IO XUMUU  COOJIOZIeHa  IPEEeMCTBEHHOCTH C
dbenepanbHO pabouelt mporpaMMOli OCHOBHOTO 001IIero 00pa3oBaHus M0 XUMHUH (1151 8—9 KitaccoB
00pa3zoBaTeNIbHBIX OpPraHu3alnii, 0a30BbIi YPOBEHB ).

Xumuyeckoe  oOpa3oBaHHe,  IOJyd4aeMO€  BBIMYCKHUKaMHU  0O0Imieo0pa3oBaTeabHON
OpraHH3aIiy, SBISETCS HEOThEMJIEMON YacThI0 UX 00pa30BaHHOCTH. OHO CIIY)KHUT 3aBEpIIAIOIIUM
ATAaoOM pealli3aliy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHUs. ODTH IIEHHOCTH KacaloTCsl IMO3HAHMSI 3aKOHOB
npUpoabl, (GOPMHUPOBAHUS MHPOBO33PEHUS M OOMmIEH  KyJIbTYpbl  ueloOBeKa, a  Takke
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOAHOM cpeze. Peanusyercs
XUMUYeckoe o0pa3oBaHHe 0Oy4aroIUXcs Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs CpeiCTBAMU
y4eOHOTO npeaMeTa « XUMHUA», COJIepKaHUe U IIOCTPOCHUE KOTOPOTO ONPEEIEHbI B IPOrpaMMe 1o
XUMUU € Yy4€TOM crHeuu(ukd HayKu XUMHHM, €€ 3HaueHUs B IO3HAHMM TMPUPOJBI U B
MaTepUabHOW JKM3HM OOILIecTBa, a Takke ¢ Yy4éToM oOOmMMX weneil U MPUHIUIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHME CHCTEMBbl CpefHero oOmiero o0pa3oBaHHs B
Poccuiickoit denepanuu. Tak, Hanpumep, npu GOPMUPOBAHUU COJAEPKAHUS MpeaAMeTa «XUMUS)
YUYTEHBI CIIeIyIOIIUE MOJI0KEHUS 0 crienn(uKe U 3HaYeHUH HAyKu XUMUH.

XuUMHS KaK 3JI€EMEHT CUCTEMbl €CTECTBEHHBIX HAaYK UTpaeT 0coOyI0 poOlb
B COBPEMEHHOM IIMBUIIM3AIIMHY, B CO3/IaHMH HOBOI 06a3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOM
BKJIaJA B (OPMHUPOBAHHE PALMOHAIBHOTO HAyYHOTO MBIIUICHHS, B CO3/IaHUE LIEJIOCTHOTO
NpEeJCTaBICHUs 00 OKpYXKalolleM MHpPe KaKk O €IUHCTBE IPHUPOJBl U 4YelOBeKa, KOTOpOe



¢dopmupyercsi B XMMHUM Ha OCHOBE NMOHMMAHHS BEHIECTBEHHOTO COCTaBa OKPYXKAIOIIETO0 MUpA,
OCO3HAHMS B3aUMOCBS3H MEXIY CTPOSHHEM BEILECTB, UX CBOWCTBAMH M BO3MOKHBIMHU 00JacTSIMHU
IIPUMEHEHMSL.

TecHO B3aMMOJEHUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XMMHsI CTaJIa HEOTHEMIIEMOM
94acThI0 MUPOBOM KYJIBTYphI, HEOOXOAUMBIM YCIOBHEM YCIICIIHOTO TPY/Ja M JKU3HU KaXKAOTO WieHa
obmiectBa. CoBpeMeHHAss XMMHUSI KaK HayKa CO3WAATENbHAs, KaK HayKka BBICOKMX TEXHOJIOTHI
HaIpaBJIeHA Ha PeLIeHUE INI00aIbHBIX MPO0IEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM,
SHEPreTUUECKOM, MUILEBOM, 3KOJIOIrMUYE€CKON O€30M1aCHOCTU U OXPaHBbI 310POBbSL.

B cootBerctBUM ¢ OOmMMMM LEISIMU W TNPUHIUIAMH CpPEAHEro oOIIero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI ypOBEHb M3Yy4YEHMs) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY OOYy4YarolIUXcs, HEOOXOIUMYIO MM JUIS
BBIPA0OOTKM MMPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHMS B JKU3Hb COLIMyMa,
MPOJIOJKEHHS] 00pa30BaHusl B Pa3IMYHBIX OOJACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisromuMy npeameTa «XUMHUsD» ABISAI0TCSA 0a30Bble Kypehl — «OpraHuyecKkasl XUMHUs» U
«OO0mas 1 HeopraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHWUM 10 HEOPTAHHMYECKOW XUMUHM (C BKIIOYCHUEM 3HAHUHU U3
oOmieil XMMUM) U OpraHnyeckor XuMuu. @OpMUpPOBaHUE TAHHOW CUCTEMBbI 3HAHUI MPU U3YyUEHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOTOOOpa3usi BEIECTB Ha OCHOBE
OOLIMX MOHATUH, 3aKOHOB U TEOPHI XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranuueckas xumusi» U «OO0mIass 1 HeopraHudeckas
XUMHs» cHOpMUpOBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOAXO0Ja K H3YYEHHUIO
yueOHOro Mmarepuana U OOYCIOBJIeHA HCTOPHUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YeCcKOW XHMHH BeIleCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUSI OPraHUYECKUX COCTUHEHNH, a TAKXKE
Ha YPOBHE CTEPEOXMMHUECKUX U 3JIEKTPOHHBIX MpeACTaBICHUI 0 cTpoeHuu BemiecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEUIECTBAaX JAKTCS B PA3BUTHUM — OT YIJIEBOJAOPOJOB JO CIIOXKHBIX
OMOJIOTMYECKH AaKTHUBHBIX coelnHeHuH. B Kkypce opraHuueckoil XMMHMM TOJY4alOT pPa3BUTHE
chopMupoOBaHHBIC HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus IepBOHAYAILHBIC TIPEICTABICHHS O
XUMHYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCIMOCTH CBOICTB BEIIECTB OT
UX CTPOEHHUS, O XUMHUUYECKOU pEaKIIH.

[log HOBBIM yrjaom 3peHusi B mnpeamere «XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCs
M3YYCHHBII Ha YpOBHE OCHOBHOTO o0OmIero oO0pa3oBaHMs TEOPETUYECKHI Marepuan u
(akToNOrMuecKue CBEICHUs O BEIIEeCTBaX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi ¥ HeopraHuyeckass XUMUS» OOYydaloIIMMCS MPEIOCTaBIsIeTCI BO3MO X HOCTh
OCO3HAaTh 3HAUEHHUE NEPUOTHUYECKOTO 3aKOHa COOIETeOpPeTUIECKIX
Y METOJOJIOTMYECKUX MO3UIUH, TITy0ke MOHITh UCTOPHUYECKOe U3MEHEeHHE (PYHKIUN 3TOTO 3aKOHA
— 0T o0o0b1aroIiei 10 00bACHAIOMENH U TPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMII O BaKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOECHUM, CBOMCTBAX M
MIPUMEHEHUH, a TAK)KE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHMS
nonojHsAercs B Kypcax 10 wum 11 kjaccoB aneMeHTaMu  COJAEpXKaHUS, HMEIOIIHUMU
KyJIbTYpPOJIOTHYECKUH M TNPUKIATHONW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO
B3aMMOCBSI3U XUMUH C IPYTUMHU HAYKaMH, PaCKpBIBAIOT €€ POJIb B IO3HABATEIBHOMN U IIPAKTUUYECKOMN
JeATeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBa)KEHUS K ITPOIECCY TBOPUYECTBA B 00JaCTH
TEOPHUH U NPAKTUUECKUX NPUJIOKEHUH XMMHH, IIOMOTAKOT BBITYCKHUKY OPHEHTHPOBATHCS B
00I11eCTBEHHO

n  JMYHOCTHO 3HAYMMBbIX npo6neMax, CBA3aHHBIX C XHMHeﬁ, KPUTHYECKHN OCMBICIUBATDH
HH(bOpMaHHIO U T[PUMCHATH e€ I MOIIOJHEHUS 3HaHPII>i, pemiCHusA UWHTCIUICKTYAJIbHBIX U
OKCIICPUMCHTAJIbHBIX HCCICAOBATCIBCKUX 3a1a4. B uenom COACPIKAHUC y‘IC6HOI‘0 npeameTa
«XHUMHSI» JTaHHOTO YPOBHA H3YUCHUA OPHUCHTHUPOBAHO Ha (I)OpMI/IpOBaHI/IC y 06yqa101m/1xc;1
MI/IpOBO33peH‘{eCKOI>'I OCHOBBI JJIs1 ITOHHMMAaHMA (bI/IJ]OCO(bCKI/IX I/II[eI\/'I, TAKUX KaK: MAaTCpPUAILHOC



€IMHCTBO HEOPraHWYECKOTO U OPraHWYECKOro MHUpPA, OOYCIOBICHHOCTh CBOWCTB BELIECTB HX
COCTaBOM U CTPOEHHMEM, IO3HABAEMOCTh NPUPOIHBIX SBJICHUM ITyTEM 3KCIEPUMEHTA U pEILCHUs
MPOTHBOPEUUI MEX]y HOBBIMH (DaKTaMH U TEOPETHUYECKHUMH IMPEINOCBUIKAMH, OCO3HAHUE POJIU
XMMUU B PEIICHHH JKOJOTMYECKHX IMPOOJIeM, a TakKe MpoOiieM cOepekeHUs] SHEPreTUYECKUX
PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJOTUI U MaTEpPHUAJIOB.

B nnane pemienust 3aj1a4 BOCIIUTAHUs, Pa3BUTHS U COLMAIM3ALUU O00yJarOIIMXCsl IPUHSATHIE
[IPOrpaMMOil IO XUMHUHU HOJIXOJbl K OIPEICIICHUIO COACpKAaHUS U IOCTPOCHUS IpEAMETa
peaycCMaTpuBalOT (OPMHUPOBAHWE YHUBEPCAIBHBIX Y4YEOHBIX JCHCTBUH, HMMEIOMHX 0a30Boe
3HAYEHUE JJIS1 PA3IMYHBIX BUAOB JESITEILHOCTU: pElIeHUs Npo0iieM, TOUCKa, aHaJIn3a U 00paboTKU
nHpopMaKY, HEOOXOAUMBIX /ISl PHOOPETEHUS OIBITa NMPAKTUYECKOM W HCCIIEA0BATEIBCKOM
NESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MO3HAHMM XMMMH.

B npakTtuke npenosaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHus Tak U Ha
YpOBHE cpeaHero oOmero oOpa3oBaHHs, MPH OINPEAEICHUHM COJIEp’KaTeIbHON XapaKTEpPUCTUKU
1enel n3ydeHus mpeaMeTa HallpaBJieHuEM MepBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO IpU3HAETCA
(¢bopMHUpOBaHME OCHOB XMUMHYECKOM HAykl Kak oO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS,
MIPaKTUYECKON NEATEIIbHOCTH 4YEJOBEKa M KAaK OJJHOTO M3 KOMIIOHEHTOB MHMPOBOW KynbTypbl. C
METOAUYECKON TOUKU 3pEHMSI TAaKOM MOAX0J K ONpEeAEICHUIO 1ieJiel U3y4eHUs IpeIMeTa SIBIIsIeTcs
BIIOJTHE OTPaBIaHHBIM.

CoracHO TaHHOM TOYKE 3pEHUS TJIaBHBIMU LIETISIMU U3y4€eHUs IpeaMeTa « XUMUsD Ha 0a30BOM
ypoBHe (10-11 xi1.) sBsiFOTCS:

(hopMupOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTABJISAIONIEH €CTECTBEHHO -
Hay4YyHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBbIEe MOHATHS, (PyHIaMEeHTalbHbIE 3aKOHBI
U TEOpPUU XUMHUH, OCBOCHHE $f3bIKa HAyKH, YCBOCHHE U MOHHMAaHHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNHT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMJIEHWE C HUCTOpPUEH MX pa3BUTHI U
CTaHOBJICHUS;

(dopMHUpOBaHME M pa3BUTHE IMPEACTABICHUM O HayyHbIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX pEeakUuil, HEOOXOOUMBIX [UIl INPHOOPETEHUS YMEHUIl OpUEHTHPOBATHCS B MHpPE
BEIIECTB U XMMHUUYECKHX SIBJICHUH, MIMEIOIUX MECTO B MIPUPOJIE, B MPAKTUYECKON U MOBCETHEBHOMN
KHU3HU;

pa3BUTHE YMEHMH M CHOCOOOB JEATEIIBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OObSICHEHHEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOIIOICHUEM ITPaBUII O€3011acHOr0 00pallleHHsl ¢ BEIeCTBAMH.

Hapsany ¢ stum cojepxarenbHas XapakTepUCTHKA Lieled W 3ahad M3y4yeHus IpeaMera B
IporpaMMe MO0 XMMHUHM YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU

C HOBBIMH NPUOPUTETaMH B CHCTeME cpeaHero oOmero oOpasoBanus. Cerogus B
NPENoJaBaHuM XMMUHM B OOJBIICH CTENEHH OTHAETCS MPEIIOYTECHHE MPAKTHYECKOH KOMIIOHEHTE
cozepkaHus OOydeHUs, OPUCHTUPOBAHHOW Ha MOJTrOTOBKY BBIYCKHUKAa O0IIe00pa30BaTebHOM
OpraHM3aluM, BJIAJCIOUIET0 HE HAOOpPOM 3HAaHWH, a (YHKIHOHAIBHOH TPaMOTHOCTBIO, TO €CTh
CIoco0amMy M YMEHUSIMH aKTHBHOTO TIOJIy4eHUS 3HAHUH U MPUMEHEHUs UX B PEAJTbHOM KU3HU VIS
pELICHUs TPAaKTUYECKUX 3a/1ad.

B 3T0i1 cBsA3M npu M3ydeHHH NpeaMeTa «XUMUs» JOMHHHUPYIOIIee 3HaueHHE MPUOOpETaroT
TaKue eI U 3a7a4M, KaK:

ajanTanus oOyJaromuxcs K yCIOBUSM JMHAMHYHO Pa3BHBAIOLIETOCs MUpPA, (OpMHUpPOBaHUE
UHTEJUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K €aMOOOpa3OBaHHUIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbBHOMY TPHHATUIO T'PAaMOTHBIX pEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsAX,
CBSI3aHHBIX C BEILECTBAMH U MX IPUMEHEHUEM;

(opmupoBaHue y 00yJaromuXcsl KIFOYEBBIX HABBIKOB (KITIOUEBBIX KOMIETEHIIHI), MMEIOINX
YHUBEpCAJIbHOE 3HAUEHHUE JUISl Pa3IMUHBIX BUJIOB JEATENBHOCTH: PEIICHUs MpolieM, TMIOUCKa,
aHaJn3a u 00paboTku uHpopManuy, HEOOXOIUMBIX Uil PUOOpETEeHHs ONbITa
JeATeIbHOCTH, KOTOpast 3aHUMaeT BaKHOE MECTO B IO3HAHUH XMMHH, A TAKXKe [T OLICHKH C TTO3UIIHIH
HKOJIOTHYECKO} 6€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HAa OPraHu3M



YeJI0BEKa M IPUPOIHYIO CPENY;

Pa3BUTUC TIO3HABATCIBHBIX HWHTCPCCOB, HMHTCIUICKTYAJbHBIX W TBOPYCCKUX cnocoOHocTEl
o0yJaromuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO NpHOOpeTaTh HOBbIE 3HAHHMS 10 XUMHUH B
COOTBCTCTBHHU C KH3HCHHBIMU HOTpe6HOCTSIMI/I, HCII0JIb30BAThL COBPCMCHHBIC I/IH(l)OpMaLII/IOHHBIe
TEXHOJIOTUH JUIs TIOUCKA U aHaIM3a y4eOHOW M HAyYHO- MOMYJISIPHONW MH(POPMALUN XHMHYECKOTO
COZIePIKAHHUS;

(dhopMHpOBaHHE W PA3BUTHE y OOYYAIOMIUXCS aCCOIMATHBHOTO U JIOTHYCCKOTO MBIIIJICHUS,
HaOJI01aTeIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOpPbIE 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH,
IIpH IJIAHUPOBAHUMN U MIPOBCACHHUU XUMHUUYCCKOT'O SKCIICPUMCHTA,

BOCIIUTAHHE Y 00YUAIOIIUXCS YOSKIEHHOCTH B TYMaHUCTUUECKOM HAITPABICHHOCTU XUMUH, €€
BAKHOM pOJIM B pEUIEHUH TIJI00AJbHBIX Mpo0JIeM palMOHAIbHOIO IPUPOAOIOJIb30BaHNS,
IOTIOJIHECHUS SHEPIETUICCKUX PECYPCOB U COXPAHCHHUA MMPHUPOAHOT'O paBHOBECHA, OCO3HaHuA
HEOOXOJMMOCTH OEpPEeIKHOTO  OTHOIICHUS K IPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETCHUS
OIIbITAa MCIIOJIB30BAHUS MMOJTYYCHHBIX 3HAHUHN AJId TIPUHATHA T'PpaMOTHBIX peIHCHI/IfI B CHUTyalusiXx,
CBA3AaHHBIX C XUMHUYCCKUMU ABJICHUAMM.

Henn wm 3amaum u3ydeHHs] npeamera «XUMHsD) MOIYYUIM MOAPOOHYIO METOIUYECKYIO
HHTEpHOpeTanuio B pasjaene «llnanupyembie pe3ynbTaTbhl OCBOCHUS NPOTrPaMMbl IO XHUMHH,
Onaromaps yemy oOecriedueHO Y€TKOE MpEJCTaBICHHE O TOM, KaKMe 3HAHUS W YMCHHS HMEIOT
npsIMOE OTHOIICHHE K Pean3allii KOHKPETHOM IIeITH.

B ydueObHOM mane cpemHero ooOmero oOpa3oBaHUs MPEAMET «XUMH» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEeAMETHON 00nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOIee 49KMCIIO YacoB, PEKOMEHIOBAHHBIX JUIS W3ydeHHss XHMHH — 68 udacoB: B 10
knacce — 34 vaca (1 gac B Hezmeno), B 11 kiacce — 34 vaca (1 yac B Hezienio).

COJIEP)KAHUE OBYUEHMS!

10 KJIACC

Teopernyeckue 0OCHOBBI OPraHUYeCKON XUMUH

[Ipenmer opranumyeckoil XUMHUHU: €€ BO3HHMKHOBEHHE, PAa3BUTHE U 3HAYEHUE B IIOJIy4YECHUU
HOBBIX BEIIECTB U MaTepHayioB. Teopusi CTpoeHUs opranuyeckux coeaqunennii A.M. bytineposa, eé
OCHOBHbIE TOJIOkKeHUsl. CTPYKTypHBbIe (OPMYIIbI OpPraHMYECKUX BEIIeCTB. [ OMONOTHS, U30MEpHSL.
XuMuyeckas CBSI3b B OPraHU4E€CKUX COCTUHEHHSIX — OJMHAPHBIC U KPAaTHbBIE CBSI3H.

[IpencraBienne o kiaccudukanuy OpraHUYECKHX BellecTB. HoMmeHkaTypa opraHMuecKux
COeIMHEHUH (CuCTeMaTHuecKas) M TPUBUAIbHBIC Ha3BAHUS BAKHEHUIINX MPEICTaBUTENEH KIIACCOB
OpraHMYECKUX BEIECTB.

JKCIepUMeHTAlbHbIe MEeTO/Ibl H3Y4YeHHsl BeIeCTB M X NpeBpaleHuii

O3HakomiieHHEe ¢ OOpa3laMu OpraHMYecKUX BEIIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJICTUPOBAHIE MOJIEKYJl OPraHMYECKUX BEIIECTB, HAOIOACHHE U OMMCAHUE JIEMOHCTPALMOHHBIX
OIBITOB O MPEBPAIIEHUI0 OPraHUYECKHX BEIIECTB MPU HarpeBaHuM (TUIaBjieHUE, OOyrJUBaHUE U
TOpEHuE).

Yraesoapopoasl

ANKaHBl: COCTaB U CTPOEHHUE, TOMOJIOTMYECKMM pAx. MeraH M 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKAHOB: (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (peaKklMM 3aMeleHHs U TOPEeHNUs),
HaX0XJIECHUE B IPUPOJIE, IOJTYUEHUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOCHHE, FOMOJIOTMUECKUN PsiA. DTWIEH U NPONUIIEH — IMPOCTEHIINE
NPEJICTaBUTENIN AJKEHOB: (PU3MUYeCKHMe M XUMHUYECKHEe CBOWCTBA (peakiuu TUAPHUPOBAHMUS,
raJloreHUPOBAHUS, TUIPATALINH, OKHCICHHS U TIOJMMEPU3alliN), TOJTyYeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u wmertmwnOyraaueH-1,3: cTpoeHue, BaKHEWIINE XHMHUYECKHE



cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyyKa U pEe3HUHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH Psil. ALIETUIIEH — IPOCTEHIINN
MPEJCTaBUTENIb AJIKMHOB: COCTaB, CTpOCHHE, (pU3MYecKHe M XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBaHUs, FaJOr€HUPOBAHUS, TUApPATALIK, TOPEHMS] ), IOJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHHE, (U3MYECKHME M XUMHYECKHE CBOWMCTBA (peakimuu
rajJloreHUPOBAHUS M HUTPOBAHUSA), IOJIY4YE€HUE M INPUMEHEHue. Jonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue c8OUCMEA (peaKyuu 2anio02eHUpOSanus U HUMPOSAHUs), NOJyYeHue u
npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTHueckas  CBs3b  MEKIAY  YINIEBOAOPOJaMH,
MPUHAUIEKAITUMU K Pa3JIMYHbIM KJIaccaM.

[Ipupoanble UCTOYHMKHU YIiIeBOJOpoa0B. IIpuponHblii ra3 U momyTHble HEQTSHBIE Ta3bl.
Hedtp u e€ npoucxoxnenune. CriocoObl mepepaboTKu He(PTH: MEeperoHKa, KPEKUHT (TepMUYECKUH,
KaTaJUTHYeCKuil), nupoiu3. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHUE B POMBIIIIEHHOCTH
1 B ObITy. KaMeHHBIH yrosb U MpoayKThl €r0 epepadoTKU.

JKcnepuMeHTAILHbIE METO/IbI H3yUeHH sl BellleCTB U X NMpeBpalleHni

O3zHakoMJieHHe ¢ 00pa3amMmu II1acTMacc, KayaykoB U pe3uHbI, KoJuleKIuu « HepTb» 1 «YToby,
MOJETUPOBAHNE MOJIEKYJ YIJIEBOJIOPOAOB U T'aJIOT€HONPOU3BOIHBIX, IPOBEJICHUE NMPAKTHYECKOM
padoThI: OTyYEHNE STUIICHA U U3YUYEHHE €T0 CBOWCTB.

PacuérHble 3a1aun

Brruncnenus mo ypaBHEHUIO XUMHUECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIIECTBA WM MIPOYKTa PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOTHBIX
BEIIIECTB WJIN MTPOIYKTOB PEAKIIHH).

Kuciopoacoaep:kamme oprannyeckne coeIuHeHUs

[IpenenpHBIe OMHOATOMHBIC CHHPTHI. METAaHON W OSTAHON: CTPOCHHE, (QH3HUYECKHE U
XAMUYECKAE CBOWCTBA (pEaKkIMH C AaKTHBHBIMH METajUlaMH, TaJIOTEHOBOJIOPOJAMH, TOPCHHUE),
npuMeHeHrne. BoopoiHbIe CBSI3M MEKIY MOJICKYIaMi CITUPTOB. JleliCTBHE MeTaHOJIa U ATaHOJIa Ha
OpraHu3M 4YeJIoBeKa.

MHOTroaTOMHBIE CIIUPTHI. DTHUIICHTIINKOIIb U TIIHIEPUH: CTPOCHHE, PU3NUECKUE K XUMUICCKUE
CBOMCTBA (B3aMMOJICHCTBHE CO MICJTOYHBIMH METAJUIAMH, KAYECTBEHHAsI PEaKIUsl HA MHOTOATOMHBIC
ciiupThl). [lelicTBUE HAa OpraHu3M uesioBeka. [IpuMeHeHre TIMIepUHa U ATUIICHTJTUKOJIS.

®deHoII: cTpOeHHE MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (heHoa.
[Tpumenenwue deHomna.

Aupnerusibl U kemonsl. DopManbaeru, aneTalbIeruI: CTPOSHHE, PU3MUECKUE U XUMUYCCKHE
CBOWMCTBA (pCaKIMM OKUCIICHUS W BOCCTAHOBJICHUS, KAaYECTBEHHBIC PEAKIMH), IOJyYCHHUE H
MpUMEHEHHE.

Auemom cmpoeHue, ¢M3M’{€CK1/I€ U XumMuyeckue Cceolucmed (peam;uu OKUCJHeHusA u
SOCCmaH06JZ€HM}l), nojiydyeHue u npumeHeHue.

O/IHOOCHOBHBIC TpENEIbHbIC KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAasi KHCJIOTBI:
CTpocHHUE, (PU3HUECKHEe U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIUE /Ui KJIacCa KHCJIOT, PeaKIus
Tepu(HKAINK), TOJy4eHHe U mnpuMeHeHue. CTeapuHOBass W OJIEMHOBas KHCIOTHI Kak
MPEJICTABUTENIN BHICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICHIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE JEHUCTBHE.

CrnoxHble 3(pUpBl Kak MPOU3BOJHBIC KAPOOHOBBIX KHUCIOT. ['MIOpOJIU3 CIOXKHBIX A(PHPOB.
XKupet. ['uaponus xxupos. [Ipumenenune )xupoB. broorunyeckas posb KHUPOB.

VYTIeBOIbI: COCTaB, KJIACCH(HKAINS YIIIEBOJOB (MOHO-, M- M TOJHcaxapubl). [roko3a —
MPOCTSHIIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (DU3UYECKUE M XHUMHUECKHE
cBo¥icTBa (B3aumoelicTBue ¢ ruapokcuoM Meau(Il), okuciaeHne aMMiagyHbBIM PacTBOPOM OKCHIA
cepebpa(l), BoccTanoBNeHHE, OpOKEHHUE TIIOKO3bI),

HaxO0XKXJACHUC B NPpUPOAC, NTPUMCHCHUC, Ouoyioruyeckas POJIb. doTocHUHTE3. (I)pyKToza KakK



M30MEp IIFOKO3BI.
Caxaposa — npeocmagumens oucaxapuoos, 2uopoau3, HaxodcoeHue 8 npupooe U NpuUMeHeHue.
Kpaxman u nemmono3a kak IOpupojHble nojaumepbl. CTpoeHHE KpaxMmaia U LEJIH0JI03bI.
du3nyecKue U XMMUYECKHE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaUeCTBEHHAs PEAKILIUS C HOJIOM).

JKCIEePpUMEHTAJIbHbIE MeTO/AbI H3y4YeHHUs BeIeCTB M UX NpeBpalleHu i

[IpoBenenue, HaOMIONCHHE W ONMHCAHHWE JIEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHHE CIUPTOB,
KAaueCTBEHHbIE pEaKLUMUU OJHOATOMHBIX CHUPTOB (OKuCiIeHHe OdTaHoia okcujaoMm menu(ll)),
MHOTOATOMHBIX CIUPTOB (B3auMmojeiicTBue riaunepuHa ¢ ruapokcuaom meau(ll)), anprerunos
(oxucieHne aMmMHayHbIM pacTBopoM okcuza cepedpa(l) u rugpoxcunom meau(Il), B3aumoneiicreue
Kpaxmaja ¢ U0JI0OM), POBEACHUE TPAKTUUECKON pabOThI: CBOMCTBA pacCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun

Brruncnenust mo ypaBHEHUIO XUMHUYECKOHN peakinu (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO
BEIIIECTBA WX MIPOIYKTa PEAKIIUU TI0 U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO U3 UCXOTHBIX
BEILIECTB WU MTPOJIYKTOB PEAKIINH).

A30TcoaepKalie OpraHuyecKue coenHeHust

Amunvl. Memunramun u auHuiuH: cocmas, cmpoenue, usuueckue u xumudeckue c8oUcmsd
(copenue, g3aumooeticmaue ¢ 000U U KUCTIOMAMU,).

AMUHOKHUCIIOTHI Kak aM(pOTepHBbIC OPTaHWYECKUE COeMUHEHUs. DU3NUecKue W XUMHYSCKUE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe TIuIHa). bruonornveckoe 3HaueHre aMHHOKUACIIOT. [TenTu b

Benkn kak TpHPOJHBIE BBICOKOMOJICKYJISIPHBIC COeIMHEHUs. l[lepBHuHas, BTOpHYHAS W
TpeTHYHAss CTPYKTypa OelkoB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THJPOJIU3, JCHATypaIus,
Ka4eCTBEHHBIC PEaKIIUU HA OCIKH.

IKcnepuMeHTaJIbHbIE METO/IbI H3yUeHH sl BellleCTB M X NMpeBpalleHni
HaGmronenne u omnmcaHWe JIEeMOHCTPAIMOHHBIX ONBITOB: JIEHATypanus OCEIKOB TIIpH
HarpeBaHWH, I[BETHBIC PEAKITUN OEITKOB.

BbicokoMoJiekyIsipHbIe COeNHEHHS

OcCHOBHBIE TIOHATUS XHMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIICHb MOJMMEPH3AINH, CpeAHsIsl MOJIeKyspHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BICOKOMOJIEKYISPHBIX COSAMHEHUN — MOTMMEPU3alUs U MOJUKOHICHCAITHSL.

IInacmmaccol (norusmuinen, noIunponuiet, NOIUSUHUIXIOPUO, noaucmupon). Hamypanouoiii
U cunmemuyeckue Kayuyku (OYmaoueHoswvil, XJI0PONPeHO8blll U U30NPEeHOo8blll). Bonokna:
Hamypaivhvle (XJIONOK, wlepcms, WENK), UCKYCCMBEHHble (ayemamuoe B0JI0OKHO, BUCKO3a),
cuHmemuyecKkue (KanpoH u i1aecam).

3KCHepHMeHTaJILHLIe METOAbI H3YYECHHUSA BCIIECCTB H UX npeBpameHnﬁ
O3HaKOMJICHHE C o6pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, KAy1YKOB.

MexnpeaMeTHble CBA3M

Peanmuzanmss MeXNpeIMETHBIX CBs3€H NpH W3y4eHUH opraHudeckord xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOLMX €CTECTBEHHO-HAYYHbIX IOHATUMH, TaK U MOHITUH,
SBJISFOIIMXCSI CHCTEMHBIMHU ISl OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO11re ecTeCTBEHHO-HAay4YHbIE OHATHUS: ABJICHHE, HAYYHbIH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KiIacCUpUKalIMs, NEePUOAUYHOCTb, HAONIOJEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MO/IeIUPOBAHUE.

dusuka: MaTepusi, SHEPIrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUECKUIl ypOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3NUECKUE BEIIMYMHBI U €IUHUIIBI UX
U3MEpEHUSI.

buonorus: KJIETKa,  OpraHM3M, 6uocdepa, oOMEH  BelecTB B
opranusme, pOTOCHHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (OeJIKH, YTIeBOIbI,



xupsl, pepmentsl). ['eorpadus: MuHepaisl,  rOpHbIE IIOPOABI, TIOJE3HBIE HCKOIIAEMBbIE,
TOIUINBO,
peCypCBI.
TexHOJIOrHs: MUIIEBbIE MPOAYKTBHI, OCHOBBI PAallMOHAJIBHOIO IHTAaHHs, MOIOLIUE CPEACTBA,
JIEKAPCTBEHHBIE M KOCMETHUYECKHE IIPENaparhl, MaTepUabl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJACC

TeopeTnyeckne 0CHOBbI XMMUH

XumMudeckuil sneMeHT. AroMm. Snpo aToma, HW30TONBL.  JJNEKTPOHHAs  000JOYKa.
DHepreTUyYecKre YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH
pacnpeziefieHusi 3JeKTPOHOB MO OpOUTAIsIM B aTroMax 3JEMEHTOB IEPBBIX UYETHIPEX MEPHOJOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[Iepnognueckuit 3akoH u Ilepuoguueckas cucrteMa XUMHYECKUX diaeMeHToB J[M.
MenneneeBa. CBs3b EpHOANUECKOTO 3aKoHa U [leproaudeckoil CUCTEMbl XUMUYECKHUX JIEMEHTOB
J.. MengeneeBa C COBPEMEHHOW TeOpUEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO rpymnnam 1
nepuojam. 3HaueHre NepUoANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYEcCKass CBsI3b. BuIbl XUMHUYECKOW CBA3M (KOBaJIGHTHAast
HEeMNoJIApHasi W TMOJIApHAasl, MOHHAs, MeTaJyMdeckas). MexaHu3Mbl oOpa3oBaHMsI KOBAJIEHTHOM
XUMUYECKON CBsi3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BameHTHOCTS.
DneKTpooTpULATENBbHOCTh. CTeneHb OKUCIICHN. FIOHBI: KATHOHBI M @HUOHBI.

BemecTBa MOJEKYASPHOTO M HEMOJIEKYJISPHOTO CTPOEHHSA. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIMA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsite o nucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBas noiis
BEI[ECTBA B PacTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHuil. HomeHknaTypa HeOpraHW4YecKUX BEIECTB.
'enernyeckass CBSI3b HEOPraHMYECKUX BEIIECTB, NPHUHAIJICKAIIUX K Pa3IMYHBIM KIaccaM.

Xumuyeckass peaknus. Kiaccuduxanuss XMMUYECKHMX peakiuii B HEOPraHHUYECKOW U
OpraHMYecKON XMMHUHU. 3aKOH COXPAHEHHS MAacChl BEILECTB, 3aKOH COXPAHEHHUS W TMpeBpalleHUs
SHEPrUM MPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iM4HbIX (hakTopoB. OOpaTHMble peakiuu.
Xumuyeckoe paBHoBecue. DakTOpbl, BIHUSIONIME HA COCTOSHHE XHUMHUYECKOTO pPaBHOBECHSI.
[Tpunnun Jle [larense.

DOnexTponuTtnueckas aucconuanus. CuibHble W cialble AnekTponuThl. Cpega BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpanbHas, menounas. [lousmue o 600opoonom noxkazamene (pH)
pacmeopa. Peakuiuu MOHHOTO 0OMeHa. [ u0poau3 HeopeaHu4ecKux U OpeaHu4ecKux 8eulecms.

OKHUCIUTENEHO-BOCCTAHOBUTENbHBIE peakiuu. [lowamue 06 saekmponuse pacniagos u
pacmeopos conell. [Ipumenenue snekmponusa.

3KCl'lepI/lMeHTa.]'IBHLIe METOAbI H3YUYCHHUSA BCIIECTB H UX npeBpameHnﬁ

ﬂeMOHCTpaHI/IH Ta6J'II/II_I «Hepnonnqecxaﬂ cucreMa XUMHUYCCKHX  JJICMCHTOB I[I/I
MeH,Z[eJ'IeeBa», HU3YyUCHUC Moaeaen KPUCTATINIMYCCKUX peH_IéTOK, Ha6J'II-OI[eHI/Ie n OIIMCaHHuC
ACMOHCTPAIIMOHHBIX U J'Ia60paTOpHBIX OIIBITOB (paBJ'IO)KeHI/IC MEepoKkCcuia BOAOPOaJa B IMPUCYTCTBHUU
KaTaJin3aTropa, OIIPCACIICHUC Cpcabl pacTBOpPOB BCIICCTB C INMOMOIIBKO YHUBCPCAIBHOIO
HHAUKaATOopa, pCakKiluui HOHHOT'O 06MCHa), IMPOBCIACHUC HpaKTI/I‘{eCKOﬁ pa6OTLI «Brnusaue Pa3JIMIHBIX
(baKTOpOB Ha CKOpPOCTb XHMHUYECKOH PCaKImn».

PacuérHble 3agaun



Pacuérel 0 ypaBHEHUSAM XMMMYECKUX PEAKLUH, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
Pacy€Tsl ¢ UCIIOIB30BAHUEM IIOHATUS «MACCOBAsl IOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxxenune HemeramioB B llepuoanueckoil cucteMe XMMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa M OCOOCHHOCTH CTpoeHUsi aTtomoB. Du3WuecKkue CBOWCTBA HEMETaJUIOB.
AJoTponis HEMETaJUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TajoreHoB, cepbl, a3ora, Qocdopa,
yriepoja U KpeMHHUs) U UX COeIMHEHUHN (OKCHJIOB, KMCIOPOACOAEPKAIIUX KUCIOT, BOJAOPOIHBIX
COCTMHECHHUI).

[IprMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Mertamel. [lonoxxenune mertamioB B [lepuoanuecko cucrteMe XuMu4eckux 3neMeHToB J[.1.
MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOiue
¢usnueckue cpBoiicTBa MeTayuioB. CHjiaBbl METAUIOB. OJIEKTPOXUMHUYECKUHM P HampsKeHHH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJIJIOB (HATPU, Kaui, KalbI[Mil, MarHUH, alTFOMUHUH,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mme crocoObl ToNy4YeHHsT MeTaioB. Memannypeus. Kopposus memannos.

Cnocobwi 3auyumst om koppo3uu. lIpuMeHeHNEe METAIIIIOB B OBITY M TEXHUKE.

JKCNePUMEHTAbHbIE METO/IbI H3YYEHH S BEIEeCTB U UX MPeBPalleHu

WN3yuenne xkomnekinuu «MeTaiibl M CIUIAaBBD», OOpa3sloOB HEMETAJUIOB, pelleHHE
SKCIEPUMEHTAJIbHBIX 3ajlad, HaOJIOJCHHE M OIMCaHHe JEMOHCTPAIMOHHBIX U JIaOOPaTOPHBIX
OTIBITOB (B3aUMO/IEHCTBHE THIPOKCH/IA ATIOMUHUS C PACTBOPaMU KHUCJIOT U 1e10Yel, KaueCTBEHHbIE
pEaKIMy Ha KaTHOHBI METAJIJIOB).

PacuérHble 3aga4n

Pacuérel maccel BemecTBa win 00béMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe
UM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIMH, €CITH OJTHO U3 BEIIECTB HMEET MPUMECH.

XuMus 4 JKH3Hb

Ponp xumum B 00ecrieUeHHH 3KOJIOTHYECKOM, SHEPreTUYECKOW M IMHIEBOH 0€30MacHOCTH,
pa3BUTUU MeauIMHBL. [IoHATHE O HAYYHBIX METO/IaX IMO3HAHUS BEIIECTB U XMMUYCCKUX PEaKIIHi.

[IpencraBneHuss 006 OOIMUX HAYYHBIX MPUHIIUMIIAX MPOMBIIUICHHOTO TOJYyYEHHUs BaKHEHIITNX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpPUAIOB. BAXKHCWUIINE CTPOUTEIbHBIC MaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTepHuaIbl, KpackKH, CTEKJIO, KepaMHKa, MaTepuaibl Il
AIIEKTPOHUKHU, HAHOMATEPUaJIbl, OPraHUYECKUE U MUHEPAIIbHBIE YI00peHUsI.

XuMHS U 3JI0pOBbE 4YEJOBEKA: IIpaBWJIa HCIIOJIB30BAHMS JICKAPCTBEHHBIX IIPEMapaToB,
nmpaBujia OE€30IMIaCHOTO HCIIOJIB30BAHUS IIPENapaToB OBITOBOM XWUMHHU B IIOBCEIHEBHOW KU3HH.

MexnpeamMeTrHbie CBA3H

Peanuzanus MeXnpeaMeTHBIX CBA3EH MpU M3ydeHUH oOuiei u HeopraHudeckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO- HAYYHBIX TIOHATHH, Tak U
MIOHATHUH, SABIIAIOIIMUXCSA CUCTEMHBIMU JUIS OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1uire ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAy4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, KJIacCU(pUKalUs, MEepPUOJANYHOCTb, HAOIIOACHHUE, OKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, SIBICHUE.

®usuka: Mmarepus, SHEpPrHs, Macca, aroM, JJIEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIl,
pPalMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUH YpOBEHb, BEIIECTBO, TeNO, OO0BEM,

arperaTHoe COCTOSAHUC BCIICCTBA, (1)I/I3I/I‘-IGCKI/IG BCJIMYMHBI U €ANHUILBI UX U3MCPCHUA, CKOPOCTh.
buonorus: KJICTK4, OpraHu3M, 5KOCUCTEMA, 61/100(1)epa, MakKpoO- U MUKPOIJICMCHTBI, BUTAMUHEI,



0oOMEH BelIecTB B OpraHu3Me.
['eorpacdusi: MuHEpasbl, FOPHBIC TIOPOIBI, OJIC3HBIC UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.
TexHonorus: XuMHUUecKas MNPOMBIIIJICHHOCTb, MCTAJLUTYpIruia, MPOU3BOACTBO CTPOUTCIIBHBIX
MaTepHuajoB, CeTbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, MUIIeBast HPOMBIIUICHHOCTb,
(bapMaHeBTI/I‘IeCKaSI MMPOMBIIIJIICHHOCTD, IMIPOU3BOACTBO KOCMETHYCCKUX IIPLIIApaToOB, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, JICKTPOHHAA IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHA HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOSHUS 00yUaIOIIUMHUCS TTPOTPaMM
cpenHero obmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpEAMETHBIM U mpeAMeTHbIM). HayuHo-
METOIUYECKON OCHOBOM ISl pa3pabO0TKH MJIaHUPYEMBIX PE3YJIbTaTOB OCBOCHHS IMTPOTPAMM CPETHETO
00111ero 00pa30BaHUs SBIISETCS CHCTEMHO- e TETLHOCTHBINA MOAXO0.

B cooTBeTcTBHM C CHCTEMHO-JIEATEIHPHOCTHBIM TIOJXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpeaMeTa « XUMHUs» Ha YPOBHE CpEIHEro o0mero o0pa3oBaHus BBIICICHEI
CJIETYIOIIE COCTABIISAIOIINE:

OCO3HaHUE OOYYAIOIUMHUCS POCCHUHUCKONW TPaXTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOTIPEIEIICHUIO;

HaJIMYMe MOTHUBAIUU K O0yUICHHIO;

I[EeJICHANIPABICHHOE Pa3BUTHE BHYTPCHHHX YOCXKJICHWU JIMYHOCTH HA OCHOBE KITFOUYEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIHOCOOHOCTh OOydarolIUXcs PYKOBOJICTBOBATbCA B CBOEH JEATENBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKaMH, MPHUCYIIUMU LEJIOCTHOM CHUCTEME XHUMHYECKOIrO
o0pazoBaHus;

HaJIM4Yue MPaBOCO3HAHUS HKOJIOTUYECKOM KYIbTYpPhl U CIIOCOOHOCTU CTaBUTh LIEIH U CTPOUTD
KU3HEHHBIC [IaHBbI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MIpeIMeTa « XUMUS) JOCTUTAIOTCS B €UHCTBE YUeOHOU U
BOCITUTATENILHON JESATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH, COIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH M HJ€AJTaMH POCCHUIICKOT0 TpakJaHCKOTO OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOpMaMu M TMpaBUIAMH IOBEACHUS, CIIOCOOCTBYIOIIMMHU IpoIleccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0yYaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaxarT cHOopMUPOBAHHOCTH
OTIbITa TIO3HABATEIFHON U MPAKTUUYECKOH EATEIBHOCTH 00YJarOIIMXCS M0 pealn3aluy IPUHSTHIX B
oOlIeCcTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpasaancKoro BOCIATAHMUS:

0CO3HAHMSA OOYJAIONIMMHUCSA CBOMX KOHCTHTYIHOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEeHHS K
3aKOHY U HPaBOMOPSIKY;

NPEJCTaBIEHUs] O COLUMATLHBIX HOPMAax M MPaBUIaX MEKIMYHOCTHBIX OTHOIIEHHI B
KOJUICKTHBE;

rOTOBHOCTH K COBMECTHOH TBOPUECKOH AEATEIbHOCTH MPU CO3AAHHU Y4eOHBIX MPOEKTOB,
peleHyy y4eOHbIX U T03HABATEIbHBIX 3371a4, BHINOIHEHNH XUMHIECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OHUMATh U MNPpUHUMATh MOTUBBI, HAMCPCHH, JIOTUKY U API'YMCHTHBI APYIUX IpU
AHAJIN3C PA3JIMYHBIX BUIOB y‘-IC6HOI71 ACATCIIBHOCTU,

2) NAaTPUOTHYECKOI0 BOCIIMTAHUSA
HEHHOCTHOT'O OTHOIICHUA K UCTOPUICCKOMY U HAYYHOMY HACJIICIUTO OTEYECTBEHHOM XHUMUU,



YBAXKCHHA K IPOLCCCY TBOPUCCTBA B o0Oactu TCOPUHU U IMMPAKTHYICCKOI'0 MPUMCHCHHUA XUMUU,
O0CO3HAaHUMA TOTO, YTO JOCTUIKCHHUA HAYKU €CTh PCIYyJIbTAaT AJIUTCIIbHBIX Ha6JIIOIIeHI/II>'I, KPOIIOTJIUBBIX
OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITOCTOAHHOI'O Tpyda y‘-IéHBIX " IPAKTUKOB,

HHTCPCCAa U MO3HABATCIIbHBIX MOTUBOB B IIOJTYUYCHUHN U MOCIICAYIOIIECM aHAJIN3C I/IH(l)OpMaLII/II/I
0 MCPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTCUECTBECHHOM XHUMHH,

3) AYXOBHO-HPABCTBE€HHOI'0 BOCIIUTAHUA:

HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IIOBCACHMA

CIIOCOOHOCTHU OLCHMBAaTb CUTyallMd, CBA3AHHLBIC C XUMHUUYCCKMMHU  SABJICHUAMU, U
IMPUHHUMATb OCO3HAHHBIC PCILICHU A, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI 1 HCHHOCTH

TOTOBHOCTH OLICHMBaThb CBOE MOBEICHHUE H IMOCTYIIKK CBOHUX TOBapI/IIIIGf/'I C HOSI/IIII/II\/JI
HPAaBCTBCHHBIX U IPABOBBIX HOPM U OCO3HAHUC HOCHGILCTBI/II\/JI OTHUX MMOCTYIIKOB,

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MMOHMMAaHMs IIEHHOCTEH 370pOBOTO W 0Oe30omacHOro oOpasza JKH3HU, HE0OXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 3JI0POBBIO;

coOroIeHUs TIpaBuiI 0€30MacHOTO 0OpaIeHus C BEIIECTBAMU B OBITY, TTOBCEHEBHOM KU3HU
U B TPYJIOBOM JEATEIBHOCTH;

MTOHMUMAaHWS [ICHHOCTH TIPABHJI WHIWMBHIYAJILHOTO U KOJUIGKTHBHOTO O€30TIaCHOTO MOBEACHHUS
B CHUTYaIUAX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPUATHS BPEIHBIX TNPUBBIYCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) TpynoBoro BocnuTanus:
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENBCKOM ICATEIILHOCTH,
0O0IIeCTBEHHO TIOJIE3HOH, TBOPYECKOH U APYIHX BUIAX JACATEIHHOCTH;
YCTAaHOBKHM Ha aKTHBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a1ad COIUAIBLHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);
WHTEpeca K  TPaKTHIECKOMY U3yYCHUIO npodeccuii Pa3IUIHOTO
poza, B TOM YHCJIe Ha OCHOBE TIPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMHUU;
YBKEHHUSI K TPYAY, JIOISAM TPy/a U pe3yabTaTaM TPYIOBOH IESTEILHOCTH; TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MHIUBUAYAIBLHOM TPAEKTOPHH 00pa30BaHus,
Oyaymedt mpodeccun W peanu3anui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HUHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) IKOJIOTHYECKOT0 BOCIIUTAHUA:

9KOJIOTHYECKU IIeJIeCO00Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK MCTOYHUKY CYIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHs TJ00AJTBLHOTO XapakTepa ASKOJOTHYECKUX MPOoOJeM, BIMSHHS DKOHOMHYECKUX
MIPOIICCCOB HAa COCTOSTHUE IPUPOTHON U COITUATBHOM CpeIbl;

0CO3HAHUs HEOOXOJIMMOCTH MCIOJb30BaHUS JOCTHKEHUNW XUMHH JUIsl PEIICHUS BOIPOCOB
PalMOHAIBHOTO TPHUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMIPUATHUS IEUCTBUM, IPUHOCALIMX BPE OKPYKAIOLIEH IPUPOIHOMN cpesie, yMEeHuUs
MIPOTHO3UPOBATH HEOIATOMPUATHBIE IKOJIOTUYECKUE TOCIECTBUS MPEAIPUHUMAEMBIX JIEHCTBUHN U
MPEeAOTBPALLATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKOM KYIbTYphl, OMbITA
NESATENbHOCTH  SKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS UMHU B
M03HABATEIHbHON, KOMMYHUKATHBHOW M COIIMAILHOW MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOATH UACOIOTUH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUA:
C(bOpMI/IpOBaHHOCTI/I MHPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPECMCHHOMY YPOBHIO PAa3BUTHA



HAyKU ¥ OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIENU(PUKH XUMHUW Kak HayKd, OCO3HaHus e poiau B (HOPMUPOBAHUU
pallMOHANBHOTO ~ HAayYHOTO  MBINUICHUS,  CO3JaHMM  LEJIOCTHOTO  NPEACTaBJICHUS 00
OKpYXKalOIllEeM MHUPE Kak O €IUHCTBE IIPUPOAbI U 4YEJIIOBEKa, B IIO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHUH MTPOoOJIeM COXpaHEHHs TPUPOTHOTO PaBHOBECHS;

yOKIEHHOCTH B OCOOOW 3HAUYMMOCTHM XUMHH JJIs COBPEMEHHOH LMBWIM3ALMU: B €&
I'YMaHUCTHYECKOW HAINpPaBICHHOCTH W BAaXXHOM poJNM B CO3JaHMM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpBI, PEIIEHUH TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBON U SKOJIOTUUECKONU 0€30ITaCHOCTH, B Pa3BUTUU MEAMUIIMHBI, 00CCIICYUCHUN
YCIIOBHH YCHEIIHOTO TPY/a U KOJOTHYECKH KOM(MOPTHOH KU3HU KaXKI0TO YIeHa 00IIecTBa;

€CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTM  METOJOB  IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJb30BaTh MOJIy4aeMble 3HAHUS JUIS
aHaJ3a U OOBACHEHHUS SBJICHUNM OKpYXAIOUIETO0 MHpa M IPOUCXOAAIIUX B HEM M3MEHEHMH,
YMEHHUS Jief1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI Ha OCHOBE HaYYHBIX (PaKTOB U MMEIOIIUXCS JaHHBIX C
LIEJIBIO MTOJTY4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMUUECKHE 3HAHUS Ul pelleHus: npodaeM B
peanbHBIX KU3HEHHBIX CUTYaLNAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN IESTETbHOCTH;

TOTOBHOCTH W CIOCOOHOCTHM K HENpephIBHOMY OOpa30BaHMIO M CcaMo00pa3oBaHHIO, K
AKTUBHOMY MOJIY4YE€HHUIO HOBBIX 3HAHUI 110 XUMUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSAM TpPy/Za B pa3IHuHbIX chepax npodecCHOHATbLHON e TeTbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOTO MpenMeTa « XUMUsD) Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIT  (OPMHPOBAHUS MHPOBO33PEHHS OOYUYAIOMIMXCS MEXKIUCIUILTHHAPHBIE
(MexXnpeaMeTHbIe) OOIIeHAYYHBIE TOHATHS, OTPAXKAIOIINE [IEOCTHOCTh HAYYHOW KapTHHBI MUpa U
cnenu(UKy METOJIOB TO3HAHUs, UCIOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEPT U, SIBJIICHHE, POIECC, CUCTEMA, HAyYHBIN (DaKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeZIOBaHUE, HAOIIOICHUE, N3MEPEHHUE, IKCTICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIC YUeOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATUBHBIC),
obecrieunBaromue (GoOpMUpPOBaHUE (YHKIIMOHATIBHONH T'PAMOTHOCTH W COIUAILHOW KOMIICTEH MU
00yJaroIMXcs;

CIOCOOHOCTh ~ OOY4YalOUmIMXCS ~ KCIOJIB30BaTh  OCBOCHHBIC  MEXKIUCIHILIHHAPHEIC,
MHUPOBO33PCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHbIE JCHCTBUS B IO3HABATEIILHOM U COIIMATBHOM
MIPAKTHUKE.

MertanpeqMeTHbIe  Pe3yJIbTaThl OTPAXKAIOT  OBJIJCHUE YHHBEPCAIBHBIMH  y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHSMHU.

Ilo3naBaTebHBIE YHHBepCaJIbHbIe y4eOHbIe JeiicTBUS
ba3zoBble JJornueckue aeiicTrBus:

CaMOCTOSITENIbHO  (hOPMYNIHUpPOBaTh M  aKTyallu3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMarpuBarh;

ONIPENENATh LENIH JEITENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCUTB PE3YJbTAThl AEATEIBHOCTH C IIOCTABIEHHBIMU LIENSIMU;

HCIOJIb30BATh IPU OCBOEHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBILUJIEHUAS — BBIICIATH
XapakTepHbIE IPU3HAKK TOHATMA W  YCTAHABIMBATh KX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMHUYECKUX PEAKIIHA;



YCTaHABJIMBATh NPUYUMHHO-CIICACTBEHHBIE CBSA3M MEXKIY U3y4a€MbIMU SBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, N€IyKTUBHbBIC, IO AHAJIOTUH), BBIABIAThH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHBAEMBIX SBJICHUSX, (POPMYIHpPOBATh BHIBOABI U
3aKIH0YCHUS;

IIPUMEHATh B IPOLECCE IO3HAHUS, UCIOJIb3YEMble B XMMHHM CHMBOJUYECKHE (3HAKOBBIE)
MOJIENH, TPE0OPa30BBIBATH MOICIBHBIE IPECTABICHUSI — XUMUYECKUI 3HaK (CUMBOJI) 3JEMEHTa,
XuUMu4eckas ~ (Qopmyna, ypaBHEHHE XHMHYECKOW pEakIuu — IMPH PEHICHUH Y4eOHBIX
[TI03HABATENIbHBIX M IIPAKTHYECKHUX 3a]a4, IPUMEHATh HA3BAHHBIC MOJEIBHBIE MPEICTABICHUS UL
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEIIECTB U XMMUYECKUX PEAKLIAN.

Ba3oBble ucciieoBare/ibCKue AeiicCTBUA:
BJIaIETh OCHOBAMH METOJI0B HAyYHOT'0 IIO3HAHMSI BEIIECTB M XMMHUECKUX PEaKLMii; popMynupoBaTh
LEeIU U 3aJa4d UCCIIEJIOBaHMSI, UCIOJIb30BaTh MOCTaBJICHHBIE M CAMOCTOSTEIBHO
copMyIUpPOBAHHbBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI /sl (DOPMUPOBAHMUS
TUIOTE3bl N0 MPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUI;

BJIQJIETh HAaBBIKAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHHYECKHX
HKCIEPUMEHTOB, COBEPIIEHCTBOBAThH YMEHHUS HaOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSITEbHO
MIPOTHO3UPOBATh €ro pe3ynbraT, (opmMynupoBaTh 0000LIEHUS U BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJETaHHON
pabore;

MPUOOPETaTh ONBIT YUEHUYECKOM UCCIIEIOBATENbCKOM 1 TPOEKTHOM NeSATEIbHOCTH, POSIBIAThH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUs MPAaKTUYECKUX 3a7ad,
IIPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHMSL.

Pa6ora ¢ undgopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX WHPOpMAIMK (HAYIHO-TIOMYJISIpHAs JINTepaTypa
XHMUYECKOTO COJICp)KaHUs, CIpaBOYHbIE TOCOOWs, pecypchl VHTepHeTa), aHaJIM3UPOBATh
WHOOPMAIMIO PA3IMYHBIX BHUAOB H (OpM MPEICTaBICHHS, KPUTHYECKH OIICHUBATh €&
JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTB;

(dbopMynHpoBaTh 3ampochkl W TPUMEHSATH pa3IMYHbIE METOABl TpPU TMOHMCKE H OTOOpe
nHpOpMaIMY, HEOOXOIMMOH JUTSI BBITIOJTHEHUS YI€OHBIX 3a71a4 ONPENeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOJIB30BaHKUsS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTHMAJIbHYIO (OpPMY MNpeACTaBlICHHS HHMDOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEIICTBA IPH PabOTe C XUMUYIECKOI HH(OpMAaIHei:
MPUMEHATh MEXKIPEIMETHbIC ((U3NYECKHEe W MAaTeMaTHYECKUE) 3HAKH M CHMBOJIBI, (POPMYJIBI,
ab0peBHATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJibHble yueOHbIe JeilCTBHS:

3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl B XOJE JUAJIOTa W/HJIH
JMCKYCCHH, BBICKa3bIBaTh HJICH, (DOPMYITHPOBATH CBOM TPEIOKEHHSI OTHOCUTEIBHO BBITIOJTHCHUS
MPEUI0KEHHOMN 3a71a4H;

BBICTYIIaTh C TMPE3CHTALMEH pe3yJbTaTOB IMO3HABATEIBHON JESITEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBITIOJHECHUN XUMHUYECKOTO SKCIICPUMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOWCTB M3YYaeMbIX BEIIECTB, peaU3allik y4eOHOTO
npoekta W (QOPMYJIHUPOBaTH BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHBIX HCCICAOBAHUHN IMyTEM
COTJIACOBAHUS MO3UIIMIA B X0Ji¢ 00CYXJIeHUsI 1 00OMeHa MHCHHUSMU. Pery/isITUBHBIC YHUBEpPCAJIbHBIC
yueOHbIe JeHCTBUS



CaMOCTOSITENIbHO TUIAHUPOBATh W OCYILECTBJIATH CBOIO MO3HABATENIBHYIO JEATEIbHOCTD,
ompenenss e€ LENM W 3aJaud, KOHTPOJIMPOBATH M 1O Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH
Ipe/UlaraéMblii aITOPUTM JCHCTBUI NpPU BBIOJHEHUH YYEOHBIX M HCCIEA0BATENBCKUX 3a7ad,
BbIOMpaTh Hanbosnee 3(h(HeKTUBHBINA CIOCOO MX peIIeHUs ¢ Y4ETOM MOIYyYeHHs] HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIBTATHI 10
KJIACC

[IpenmeTrHble  pe3ynbTaTbl OCBOEHMsSI Kypca «OpraHudeckass XUMHS»  OTPaKaroT:

c(OPMHUPOBAHHOCTD MPEJICTABICHUI O XUMUYECKOIH COCTaBISIOMIEH €CTECTBEHHO-

Hay4YHOU KapTUHBI MUPA, POJIU XUMUU B TO3HAHUU SIBJICHUI IPUPO/IbI, B GOPMUPOBAHUHN MBILIUIECHUS
U KylIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIbHOW TIpPaMOTHOCTH, HEOOXOOUMOW sl  pelleHus
MPaKTUYECKUX 3aJad U HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U
MIPUPOIHON Cpeae;

BJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIOJAralonuiie NOHITHS
(XMMUYECKHI 3JIEMEHT, aToM, OJJIEKTpOHHas 000JOYka aToMa, MOJIEKYyla, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaI€HHas1), MOJIb, MOJIIpPHAsl Macca, MOJIIPHBIA 00BbEM, YIIIEPOIHBIM CKENEeT, PYHKIHOHAIbHAS
IpyIIa, pagukail, H30MepHsi, U30Mepbl, TOMOJIOTUYECKHH PsiJl, TOMOJIOTH, YIJIEBOIOPO/IbI, KUCIOPO
U a30TcojiepKallue COeAUHEHNs, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHbBIE
COEJIMHEHUS); TEOPUHU U 3aKOHBI (TEOpHsI CTpoeHUsl oprannyeckux BeuectB A.M. byriepoBa, 3akoH
COXpaHEHHUs MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMHH; MUPOBO33pPEHUYECKHE
3HaHUs, JeKallue B OCHOBE NMOHMMAHMS NPUUYMHHOCTU M CUCTEMHOCTH XMMMUYECKHX SIBJICHU,
(aKTOJIOTMYECKUE CBEACHUS O CBOICTBAxX, COCTaBe, MOJYYECHMH M 0€30MacCHOM HCIOJIb30BAaHUU
BAXHEHUIIMX OPraHMYECKUX BEIECTB B OBITY U IMPAKTHUECKOM AESITEIbHOCTH YETI0BEKA;

c(OPMHPOBAHHOCTb YMEHU BBISIBJIATH XapaKTepHbIE IPU3HAKY MOHATHH, yCTAHABIUBATh HX
B3aMMOCBSI3b, MCIIOJIb30BaTh  COOTBETCTBYIOIIME  MOHSATHUS IPU ONHUCAHUM COCTABA, CTPOEHUS
U IPeBpaLIeHUH OPraHu4YeCcKUX COeTUHEHUH;

c(OPMHUPOBAHHOCTh YMEHHH UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY 151
COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIEHHON) (pOopMysT OpraHuYecKUX
BEIIECTB U YPaBHEHMH XMMHUYECKUX DPEAKLMH, M3rOTABIMBATh MOJEIU MOJIEKYJ OpPraHUYECKHUX
BELIECTB I WJUTFOCTPALUU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh INPUHAJICKHOCTh HM3YUYEHHBIX OPraHMYECKUX
BELIECTB 10 UX COCTABY U CTPOEHHUIO K ONpPENeNEHHOMY Kiaccy/rpyIe

COCIMHEHUH (YIJICBOJOPOIbI, KHUCIOPO U a30TCOACPIKAIINE COSAUHEHHS, BBICOKOMOJICKYIISIPHBIC
COeIMHEHUs), N1laBaTh MM Ha3BaHua Mo cucrematudeckoii HomeHkiarype (IUPAC), a taxxke
MPUBOJUTh TPUBHAIBHBIC HAa3BAaHUS OTJACIbHBIX OPraHMYECKUX BEINECTB (ITHJICH, MPOIMIICH,
alleTUJICH, STUIICHTJIMKOJIb, TIMIEPHH, (PEeHO, (GopMalIbIeTH I, alleTalbIeThl, MypaBbUHas KHCIIOTA,
YKCyCHasi KHCIIOTa, OJIEMHOBas KHCIOTa, CTEapUHOBAas KHCIOTA, TIIOK03a, (PYKTO3a, Kpaxmad,
IEJUTIOJI03a, TJIIIUH);

chOpPMUPOBAHHOCTh yMEHHUS OMNpPEAENSATh BHIBI XUMHUYECKOW CBSI3M B OPraHUYECKHX
coeMHEeHUsX (OIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHUS TMPHUMEHSTH TOJOXKEHUS TEOPUHU CTPOCHHSI OPraHMYECKUX
BemecTB A.M. byrnepoBa st 0OBSICHEHHS 3aBHCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, PU3UUECKHIE U XUMHUECKUE
CBOMCTBA THUMHYHBIX MPEICTAaBUTENCH PAa3TUYHBIX KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, JTaH,
STHIICH, TMPOIWIEH, aneTwieH, Oyramuen-1,3, merunOyramueH- 1,3, GeH30], METaHOMN, 3TAHOII,



STUJICHIJIMKOJIb, I‘JII/ILlepI/IH, (I)GHOJI, alcTaabACruna, MypaBBI/IHaSI )41 chyCHaSI KHCJIOTHhI, TJIFOKO34a,
Kpaxmall, HeJUIr0JI03a, aMHUHOYKCYCHAad KI/ICJIOTa), HWIUTIOCTPpUPOBAThL T'CHCTHYCCKYIO CBA3b MCKAY
HUMM YPABHEHUSMM COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUUN C HMCIIOJIB30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKH YIIIEBOJOPOJHOTO CBHIPhsS (HE(TBH,
NPUPOJHBIN Ta3, yrojb), CHOCOOBI WX TMepepaboTKH M MPAKTHYECKOe NMPUMEHEHHE IPOJIYyKTOB

nepepadboTKH;
C(bOpMI/IpOBaHHOCTI) YMGHI/If/'I IMPOBOAWUTDH BBIYUCIICHUA M0 XUMHUYCCKUM YPABHCHUAM (MaCCBI,
00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH 10 HM3BECTHBIM Mmacce,

00bEMY, KOJIHMYECTBY OJHOTO M3 HCXOJHBIX BEHIECTB WM MPOJIYKTOB PEAKIUH);
c(OPMHUPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOW 3HAHHWKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MIO3HAHUS, UCIOIb3YEMBIX B XMMHHU NPU U3yYEHUH BEIIECTB U XMMHUECKUX SIBICHUN (HaOIoAeHue,
U3MepeHue, FKCIEPUMEHT, MOJEIUPOBAHNE), UCTIOIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATUST PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIMsAX, CBSI3AHHBIX C BEHIECTBAMU M HX
MIPUMEHEHHEM;
c(hOpMUPOBAHHOCTh YMEHUU co0o1aTh MpaBWjia  TOJIb30BAHUS
XMUMHUYECKOW NOCY101 U 1a00paTOPHBIM 000PYAOBAHUEM, a TAKKE
MpaBuUIIa 0OpaIIeHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH IO BHIITOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKHUX OTIBITOB; COPMUPOBAHHOCTh YMEHUH  IJIAHUPOBATh "
BBITIOJTHATh  XUMHYECKHMA
SKCIEPUMEHT (IIpEeBpalEHHs] OPTaHWYECKHX BELIECTB IPHU HArpeBaHWH, MOJYYeHHE STWICHA U
M3Y4EHHE €ro CBOMCTB, KAUECTBEHHbIE PEaKIIMU OPraHU4YEeCKHUX BEIIECTB, A€HATypals OeIKOoB Mpu
HarpeBaHWH, LBETHBIE PEAKIMH OEIKOB) B COOTBETCTBHMHM C MPaBUJIAMU TEXHUKH OE30MAaCHOCTH
npu oOpalieHUH ¢ BeUleCTBaMH M JaOOpaTOpHBIM O0OOPYAOBAHHMEM, MPEICTABIATH PE3yJIbTaThl
XMMHYECKOTO DJKCIIepHUMeHTa B (opme 3amucu YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUH HU
(dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCoBoi nndopmanuu, UHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTH YMEHHH COOIIOAATH IPABUIIA IKOJIOTHUECKH 1EJIECO00PA3HOTO ITOBEICHHSI
B OBITY M TPYIOBOW JEATEIBHOCTH B IIEISX COXPAHCHUs CBOETO 3J0POBbS M OKpYKaroIIeH
MPHUPOJHON CpeJbl, OCO3HABATh OMACHOCTh BO3JCHUCTBUS HA XHBBIC OPraHU3MBI OINPEICIEHHBIX
OpraHUYeCKUX BEIIEeCTB, MOHMMAasi cMbIch mokasarens [IJIK, moscHsATh Ha mpuMepax CrIOCoOBI
YMEHBIICHHUS U MPEIOTBPAIICHUS KX BPEJHOTO BO3JICHCTBHS HA OPraHU3M YEIIOBEKa,

IUTs1 00Y4aIOIIMXCsI C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/aX IMO3HAHHMS BEIIECTB U XUMHUCCKUX SBICHUM;

JUISL CJICTIBIX U CIA0OBUASAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(PHO TOUYCUHYIO
cucremy o0o3HaueHuit JI. bpaiins [ist 3anucu XUMHYECKUX (GOPMYII.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHu4eckasi XUMHUS OTPakKaroT:

c(hOpPMUPOBAHHOCTH MPEICTABICHHI: O XMMHUYECKON COCTABIAIONIEH eCTECTBEHHO-HAYYHOU
KapTUHBl MUpPA, POJM XUMHUHU B TO3HAHMM SIBJICHUNW NPUPOJBL, B HOPMHUPOBAHUM MBIIIJICHUS U
KYIbTYpbl JHUYHOCTH, €€ (YHKIMOHAJIbHOW TIpPaMOTHOCTH, HEOOXOIMMOUM Jisi pelieHus
MPAKTUYECKUX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM CPEE;

BJIaJIEHUE CUCTEMON XMMUUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIOJIATra0INe MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- BJIEKTPOHHBIC OPOMTAIM aTOMOB, HOH, MOJICKYIIa,
MOJTb, MOJISIPHBIN 00BEM, BaIGHTHOCTD, SIEKTPOOTPHUIIATEILHOCTh, CTENIEHh OKUCIICHHU S, XUMHUECKast
CBs3b (KOBaJE€HTHAs, MOHHAs, METAJIMYECKasi, BOJAOPOJHAs), KPUCTAUIMUECKash PEIIETKA, THUIIbI



XUMHMUYECKUX PEAKLUN, pacTBOP, AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTUUECKAS AUCCOLUALIMS,
OKHUCJIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTh XMMUYECKON pEakLUi, XMMUUECKOE PaBHOBECHE); TEOPUU
U 3aKOHBI (TEOpUs AEKTPOIMTUYECKON Aucconuanuu, nepuoaudeckuil 3akon /[.M1. Menneneesa,
3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALEHUS SHEPIUU IIPU XUMUUYECKUX
peaxkuusix), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKALIIE
B OCHOBE TMOHMMAaHHUSl NMPUYUHHOCTH M CHUCTEMHOCTHM XHUMHUYECKUX SIBJICHUH, (aKTOIOTHYECKHE
CBEICHMUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUM M O€30IaCHOM HCIIOJIb30BAHUU BaXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MIPAKTUUECKOM JAEATEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTH YMEHUH BBISIBIIATH XapaKTepHbIC MPHU3HAKH TOHATHA, yCTAHABINBATh HX
B3aUMOCBS3b,  MCIIOJIb30BaTh  COOTBETCTBYIOLIME  IOHATHUS NPU ONMUCAHUM HEOPraHMUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hopMUPOBAHHOCTH YMEHHI WCII0JIH30BaTh XUMUYECKYIO CHUMBOJIUKY JUTS
cocTaBieHusi (HOpMya BEHIECTB W YPAaBHEHUN XMMHUYECKHX pPEaKIHi, CHUCTEeMAaTHYECKYIO
nomenkiarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX HEOPTAaHMUECKUX BEIIECTB (yrapHbIit
ra3, yrjeKUCIbIM ra3, aMMuak, raiméHas U3BeCTh, HEral€¢Has W3BECTh, MUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUW OMPEACNATh BAJICHTHOCTh U CTENECHb OKHCICHUS] XUMHUYECKHX
AJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BHJ XUMHUUYECKOU CBS3HM (KOBAJIGHTHAs, HOHHAs,
MeTaJUTMYecKasi, BOJOPOJHAs) B COCAMHECHHSIX, THUIM KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BeliecTBa (aTOMHAas, MOJICKYJSIpHAs, WOHHAs, METAJUTMYECKas), XapakTep CpeIbl B BOJHBIX
pacTBOpax HEOPTaHMUECKUX COCAMHEHUIA;

chopMUPOBAaHHOCTh YMEHHI YCTaHABIMBATH MPUHAIEKHOCTH HEOPTAHUUECKHUX BEIIECTB TI0
X COCTaBy K ONpENeNIEHHOMY KiIacCy/Tpymie COeAMHEHUH (MpOCThle BEIIeCTBA — METAJUIbl U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMUS, KHUCIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW  pacKpblBaTh CMBICI Tepuoauyeckoro 3akoHa JI.U.
MenneneeBa U JEeMOHCTPHUPOBaTH  €ro  CUCTEMATU3UPYIOIIYIO, OOBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX
aneMeHToB 1—4 nepuonoB Ilepunoanueckoit cuctembl xuMudeckux siaeMeHToB JI.M. MeHneneena,
UCIIOJIb3YS TOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIII,
«QHEPreTUYeCKUe YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XHMHUYECKHUX
AJIEMEHTOB M MX COEIMHEHUI 1Mo mepuoaaM u rpymmnam lleprogndeckoil CUCTEMbl XUMHUYECKUX
anemenToB J[.. Meneneena;

chOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3MYHBIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBAHME  T'€HETUYECKOU
CBS3M  MEXJy  HEOPraHMYECKMMHU  BEIIECTBAMU C MOMOIIbIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIIU;

chOpMUPOBAHHOCTh yMEHHUSI KJIACCU(UIMPOBATH XUMHYECKHE PEAKIUU 10 Pa3InuHbIM
MpHU3HAKaM (YUCIYy M COCTaBY Pearupyrouux BEIIeCcTB, TEMIOBOMY 3G (GEKTy peakiuu, U3MEHEHHIO
CTETeHeW OKUCIICHUS SJIEMEHTOB, 00OpaTUMOCTH PEAKINH, YUaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTaBISATh YPaBHEHHS PEaKIMi Pa3THUYHBIX TUIOB, MOJIHBIE U
COKpaIEHHbIE YPAaBHEHMSI PEaKIMii HMOHHOTO OOMEHa, y4YUTHIBAas YCJIOBHS, MPU KOTOPBIX OTH
peakuuu UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MTPOBOIUTH PEAKIIUH, MTOATBEPIKAAONINE KAaUeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B
BO/JIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHU pPaCKphIBaTh CYIIHOCTh OKHCIUTEIHHO- BOCCTAHOBHUTEIBHBIX
peaxiuii MoCPEICTBOM COCTaBIIEHHSI SJICKTPOHHOTO OalaHCca ATUX PEaKIIH;



c(OPMHUPOBAHHOCTh YMECHHI OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIHH OT
pa3IMYHBIX (PAKTOPOB; XapakTep CMEIICHUS XHUMHYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);
c(hOPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKUE MPOIIECCHI, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJIYY€HUSI CEPHOW KHUCIOThI, aMMHUaka, a TaKke Cc(HOopMUPOBAHHOCTh
MpeacTaBiIcHUd 00 OOMIMX HAYYHBIX TPHHIMIIAX W DKOJIOTHYECKUX MPoOJIeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;
c(hOPMHUPOBAHHOCTh YMEHUH TIPOBOJAUTH BHIYMCIICHUS C UCTIOIH30BAHUEM TTOHSTHSI
«MaccoBasi J10Jisl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEaKIUsX,
Macchl BELIECTBA WM 00bEMa ra3oB [0 M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce MM 0OBEMY
OJTHOTO W3 YYacCTBYIOUIMX B PEAKIMH BEIIECTB, TEIIOBOTO A(PeKTa peaki Ha OCHOBE 3aKOHOB
COXpaHEHHsI MAaCChl BEUIECTB, MPEBPAILICHHS  COXPAHECHUS YHEPTHH;
c(hOpMUPOBAHHOCTh YMEHUU co0o1aTh MpaBWjia  TOJIb30BAHUS
XUMHUYECKOU TTOCYI0# U 1ab0paTOPHBIM 000PYIOBAaHUEM, A TAKKE
MpaBuiia 00paIeHus ¢ BEIIECTBAMHU B COOTBETCTBUN C MHCTPYKIIUSIMU T10 BBITIOJTHEHUIO
a00PaTOPHBIX XUMHYECKHUX OTBITOB; C(OOPMUPOBAHHOCTh YMEHUIN  TJIAHUPOBATh "
BBITIOJTHATh XHUMHYECKHUH
SKCIEPUMEHT (pa3jioK€HUE MEepOKCHIa BOJOpOJa B MPUCYTCTBUU KaTalu3aTopa, ONpeiesieHue
Cpenbl PacTBOPOB BEHIECTB C TOMOIIBIO YHHUBEPCAIBHOTO HWHAMKATOPA, BIUSHUE Pa3TUIHBIX
(hakTOpOB HA CKOPOCTh XUMHUECKOW PEaKIIUU, PEaKI[Mi HOHHOTO OOMEHa, KaueCTBEHHBIC PEAKIINH
Ha cynbdar-, KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCTICPUMEHTAIBHBIX
3aja4 o reMaM «Metamnsy U «Hemeramib) B COOTBETCTBUH C MTPaBUJIaMU TEXHUKH 0€30MacHOCTH
mpu oOpaleHuu C BEIIECTBAMH M JIAOOPATOPHBIM O0OPYIOBAHUEM, TPEACTABISATh PE3YJIbTaThI
XMMHYECKOTO DJKCIIEpUMEHTa B (QoOpMe 3alucy ypaBHEHUN COOTBETCTBYIOLIUMX peakuud u
(dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyJIbTATOB;
cOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJTU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);
c(hopMUPOBAHHOCTh YMEHU COOTIOAATH TIPABUIIa SKOJIOTHUECKH 11€JIECO00Pa3HOTO MOBEICHUS
B OBITY U TPYAOBOW MAESITENBHOCTH B LEISIX COXPAHEHUS CBOErO 370POBBbS M OKpYXKarolleu
MIPUPOJHOM Cpe/bl, OCO3HABaTh OMACHOCTH BO3JCHCTBUS Ha >KMBBIE OPraHU3MbI ONpeAeNEHHBIX
BEIIECTB, MOHUMAas cMmbica mokazatens [IJIK, mosicHsaTs Ha mpumepax crnocoObl yMEHBUICHUS U
MpeIOTBPAILEHUS] UX BPEIHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa;
U1 00y4aIOUIUXCsl C OTPAaHMYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI: YMEHHE IPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB M XUMUYECKHUX SBJICHUII;
JUIS CIICTIBIX U CIIa0OBUAAIINX OOyUYaIOUIUXCsA: YMEHHE HCIOJB30BaTh PElbe)HO TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anvcu xumuueckux Gopmyi.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
No Komnue Tporpammuoe OCHOBHBIE BUJIbI
pa3zesoB U TeEM
n/n CTBO coIepIKanHe JIEATEILHOCTH
y4eOHOTO IIpeaMeTa 4acoB 00yuaroumxcs
Pa3nen 1. Teoperuyeckue 0CHOBBI OPraHM4ecKOii XUMHUH
1.1 | [Ipenmer 3 [Ipenmer oprannueckon PackpsiBaTh cMBICHT
XUMUH: M3y4aeMbIX
OpraHNYeCcKON XUMUU. e€ BO3HUKHOBEHUE, Pa3BUTHE| TIOHATHH (BBISABIATH UX

Teopus cTpoenus
OpPraHUYECKUX

COEIMHEHUN

A.M. bytieposa

n
3HAYCHHUC B MTOJTYYCHHUN

HOBBIX BELIECTB
U MaTepuasioB. Teopus
CTPOCHHUS

OPraHUYeCKUX COEIMHEHUN

A.M. bytneposna, eé
OCHOBHBIC

noJioskeHus. CTpyKTypHbIe
hopMyITbI

OpraHUYECKUX BEIIECTB.
['omounorus,

n3omepusa. XuMu4eckas
CBSI3b

B OPraHUYECKUX
COEIMHEHUSIX: KpaTHbIE
CBSI3H, G- U T-CBS3U.

[IpencraBnenue o
KJ1acCU(UKAITUN

OpPraHMYECKUX BELIECTB.
Homenxknarypa
OpPraHNYECKUX COCIUHEHUN

(cucremaTudeckas) u
TPUBUAIIbHBIE

HA3BaHMS BaXKHEHIITNX
npeJIcCTaBUTENeH
KJIACCOB OPTaHUYECKUX
BEILIECTB.
JKCnepuMeHTATbHbIE
MeTOobl

HU3Y4YEeHHS BEIEeCTB U UX
NpeBpaLleHui:

XapaKTepHbIe
MIPU3HAKN),

YCTaHABJIMBATh UX
B3anMOCBA3b.

[TpuMeHATH MOJIOKEHUS
TEOpUn

CTPOCHHS OPTaHUYECKUX
BEIIECTB

A. M. byrnepoBa st
00BsICHEHU S

3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX

coCTaBa U CTPOCHMUSL.

Hcnonw3oBaTh
XUMHUYECKYIO CHMBOJIUKY
JIJIS COCTaBJICHUS
MOJICKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOHii,
COKpaI&HHOM) hopmy
OpPraHMYEeCKUX
BCIIICCTB.

Onpenenarb BUABI
XUMHUYECKON CBSI3U

(onuHapHbIE, KpaTHBIE) B
OpraHMYeCKUX
COEIMHEHHUSX.

PackpbIBaTh poJib
OpPraHu4ecKol XuMHUU
B IIPUPO/IE,
XapaKTepH30BaTh ee




® JleMOHCTpaluu: 3HAUYEHUE B JKM3HU YEJIOBEKA, WITIOCTPUPOBATD
CBSI3b C IPYTUMHU HAyKaMHU.

Ha6JIIOIIaTB M OIIMCBIBATb ACMOHCTPAIIUOHHBIC
OIIBITHIL, TIPOBOAWTD U OITMCHIBATD

— O3HaKOMJIEHHE ¢ oOpa3amu
OpraHn4YCCKUX BCIICCTB U MaTCpraiaMi Ha UX

OCHOBE;
71a00paTOPHBIE OTBITHI M MPAKTHYECKUE
— OIIBITHI IO TPEBPAIIECHUIO paGoTHI
OpraHWYeCKUX BEIECTB ITPU HATPEBaAHUH
(ru1aBneHue, 0OyraMBaHUE U TOPEHUE).
® J[abopaTOpHBIE OTBITHI:
[ MOAeMUpOBaHNE MOJIEKYJT OPTaHUYECKHUX
BEIIIECTB
Hroro mo pazueny 3
Pazgen 2. YriaeBoaopoabl
2.1 | llpenenbHbie 2 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKU | PacKkpbIBaTh CMBICT M3y4aeMbIX TOHATHI
YTJI€BOAOPOOBI — psia. MeraH u 9TaH — mpocTenme (BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
AIIKaHbL MMPEACTABUTECIIN AJIKAHOB: COCTaB, XUMHUYCCKOC YCTaHaBJIMBATh UX B3aUMOCBS3b,

CTpOEHHUE, (PU3NUECKHE U XUMUUECKUE CBOMCTBA | ycmoan30BaTh
(peakuuu 3aMeleHus: U TOPEeHus), HaX0KICHHUE B
npupojie, OJy4eHUe U

COOTBETCTBYIOIMEC ITOHATUA
IIpHU OIIMCaHNH COCTaBa, CTPOCHU U

IPUMCHCHHC MIpEBpaIICHUN OPraHUYECKUX COCTUHCHUM.
2.2 | HempenenvHbie 6 AJIKEHBI: COCTaB U CTPOEHUE, roMoJioruueckuii | VICMOIb30BaTh XUMUYIECKYIO CHMBOJIUKY IS
YIJIEBOIOPO/IbL: pAa. DTUJICH — MPOCTEHIINIA MPECTaBUTEITh COCTAaBIICHUSI MOJICKYJSPHBIX U CTPYKTYPHBIX
AJIKEHBI, aJKaUEHBbI, AJIKEHOB: COCTaB, XUMHUYECKOE CTPOCHHE, (pa3BépHyTOH,
ATKUHBI (pusnyeckne ¥ XMMUYECKUE CBOMCTBA (PEAKUM | COKPAILEHHOMN) (POPMYIT OPraHUYECKHX
THIAPUPOBAHUS, BEIIECTB.

TaJoreHupoBaHus, ruipaTalny, Y CcTaHaBIMBATh IPUHAMLIEKHOCT BEIECTB K

OIpEEeTIEHHOMY KJIacCy




OKHUCJIEHUS U TIOJIMMEPU3ALINN )

HaX0/IEHUE B IPUPO/IE, [TOJIy4YEHUE U
IIPUMEHEHHE.

Anxaauensl: OyraaueH-1,3 u
MeTmiOyTaauen-1,3, xummuueckoe

CTpOEHUE, peaklus MoJIUMEpHU3aLiy,
IpUMEHEHHUE (17151 CHHTE3a IPUPOAHOTO U
CUHTETHYECKOTO

KaydyKa U pe3uHbl).

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOECHHUS,
TOMOJIOTUYECKUH PAll. AUECTUIICH —
MPOCTEMIINI MPEICTAaBUTEIb AJIKUHOB: COCTAB,
XMUMHUYECKOE CTpOoeHue, GU3NYECKUE U
XMMHYECKHE CBOMCTBA (peaKkIMy I'MIpUPOBaHUS,
rajlor€eHUPOBAHNUS, TUAPATALIUU TOPEHMUS),
HaXO0XJICHUE

B IIPUPO/IE, MOJTy4E€HUE U IPUMEHEHHE

2.3

Apomaruyeckue
YIJIEBOJOPOIbI

ApeHbl: OEH3011 ¥ TOIYOJI, COCTaB, XUMUYECKOE
CTpOEHUE MOJIEKYI, (PU3NUecKre 1 XUMUYECKUE
CBOMCTBa (peakiuy rajJoreHUpOBaHUS U
HUTPOBaHU), OJIy4ECHUE

" MPUMCHCHUC. Bnusuue 6enzona
Ha OpraHu3M 4YCJIOBCKA. I'eneTnyeckas CBA3b

YTJIEBOJIOPOJIOB

YIJIEBOA0POJIOB 10 COCTABY M CTPOEHMUIO,
Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKJIATYpE;
MPUBOJAUTH TPUBHAIIbHBIC HA3BAHUS OTAEIBHBIX
IIpeJICTaBUTENIEN YIII€BOJOPOIOB.

Ornpenensars BUJIbl XUMHUYECKOM CBS3U B
MOJIEKYJIaX yIJIeBOJOPOJIOB;

XapaKTepU30BaTh 3aBUCUMOCTb

PEaKIMOHHOMN CIIOCOOHOCTH YII€BOIOPOIOB
OT KpaTHOCTU KOBaJICHTHOH CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
MpUMEHeHHe, GU3NIECKUe U XUMUIECKUE
CBOMCTBA, BayKHEHIINE CIIOCOOBI MOTyYSHHUS
TUTIHYHBIX MPEJCTaBUTEICH Pa3TUIHBIX
KJIACCOB YTJIEBOJOPOJOB (MEeTaHa, dTaHa,
ATUJICHA, alleTUJIeHa, OyTaaueHa - 1,3, 6eH3orna,
TOJIyOJ1a).

BBISBISITE TEHETHUECKYIO CBS3b MEKIY
YIIEBOA0POJaMH U MOATBEPXKIaTh €€ Haluune
YpaBHEHUSAMHU

COOTBETCTBYIOILIUX XUMUYECKHX

peaxiuii ¢ UICIOJIb30BaHUEM CTPYKTYPHBIX

bopmyi.




2.4

IIpupoHbIe HCTOYHUKU
yIJI1€BOJOPOJIOB U UX
nepepaboTKa

[Ipuponusiii ras. [lomyrHbie HeTIHBIE TA3bI.
Hed1p 1 e€ mpoucxoxaeHue.

Crnioco0b1 mepepaboTKi He(hTH: IEPETOHKA,
KPEKUHT (TEpMUUECKUMN, KaTATUTUYECKHIL).
[IponykTs! nepepaboTku HEPTH, UX
PUMEHEHHE B IPOMBIILIJIEHHOCTH U B OBITY.

KamenHbI#1 yroJib 1 MPOIYKTHI €T0 epepadOTKH.

IKCNEPUMEHTAIbLHbIE METOIbI

U3y4eHNs BellecTB

U UX NPeBpalleHuii:

® JleMOHCTpaluu:

— xosueknuu «HedTe» u «VTomby;

— BuneodparmeHT «Bynkanuzanus
PE3UHBDY.

® J[abopaTopHBIE OTBITHI:

— KauyeCTBEHHOE OIpeeNieHUe yriepoa u
BOJIOPOJIa B OPraHUUYECKUX BEIIECTBAX;

— O3HAKOMJICHHE C 0Opa3iaMu
MJIaCTMAcCC, KaydyKOB U PE3HHBI;

— MOJICTTUPOBAHHE MOJICKYIT
yIJI€BOIOPOIOB U
raJIOT€HOIIPON3BOTHBIX.

® [IpakTrnyeckue paboTHI:

Ne 1. Tlonydenue 3TuiieHa U U3y4EHHE
€r0 CBOMCTB.

XapakTepru30BaTh HCTOUYHUKHU
YTIJIEBOJIOPOHOTO CHIPBS (He(Th, TPUPOTHBIN
ras, yrojib), ClocoObl X epepadOTKU U
MPAaKTUYECKOE IIPUMEHEHHUE MOTy4aeMbIX
npoAyKTOB. VIC0Ip30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — IPOBE/ICHUE,
HaOJIIO/IEHNE U OTMCAaHNE XUMUIECKOTO
IKCTIEpUMEHTA (JTaOOpaTOPHBIE OTIBITHI U
IpaKTH4ecKue paboThl).

CnenoBatb npaBusiam 0e3onacHoi paboThl B
naboparopuu

NIPY UCTIOJIb30BaHUHN XUMHUYECKON TOCY/IBI U
000pyI0BaHMUsI, a TAKXKE MTPaBUIIaM
oOpaleHus ¢ BemEeCTBAMU B COOTBETCTBHH C
MHCTPYKLUSAMU BBIIIOJHEHUS TAOOPATOPHBIX
OTIBITOB U MPAKTHYECKUX paboT MO
MOJIy4EHUIO U U3YYEHHUIO OPraHUYECKUX
BEIIIECTB.

[TpencraBiasaTh pe3yabTaThl

HKCIIEpUMEHTA B (JOpMeE 3aINCU YPaBHEHHH
COOTBETCTBYIOLMX PEAKIIMN U JA€7aTh BbIBOIbI
Ha UX OCHOBE.

[TpoBOANTH BEIYUCICHUS

JUIsL OTIPE/IeIEHUs] MOJIEKYJIIPHON (hOPMYIIBI
OPraHUYECKOIo BELIECTBA, 110 YPAaBHEHHIO
XUMUYECKOH peaKiuu.




® PacuéTHrble 3a1auu:

— ONpPEACIICHUE MOJIEKYISIPHON
(OpPMYITBI OPraHUYECKOTO BEIIECTBA T10
MaCCOBBIM JOJISIM aTOMOB XUMHYCCKUX
3JIEMEHTOB;

— pacy€Thl 10 YPAaBHEHUIO XUMUYECKON

peakiu

CaMOCTOSITENBHO MJIaHUPOBATh U
OCYIIECTBJISATH CBOIO IO3HABATEIBbHYIO
ACATCIIBHOCTh, IPUHUMATh dKTUBHOC Y4aCTHC B
IpyIInoBoi yueOHoi

JESITeIbHOCTH

Hroro no pazneny
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Pa3nen 3. Kuciaopoaconep:kamue

OpraHu4e€CKue COCAMHECHUSA

31

Cruptel. OeHon

3

Hpe)IeJ'H)HBIe OJHOATOMHBIC Cl'II/IpTI)IZ MECTAHOJI
Y 9TAHOJI, XUMUYECKOE CTpOeHHUe, PU3NIECKHe
Y XUMUYECKHUE CBOMCTBA (PEAKIINH C
AKTUBHBIMU

MeTaJUTaMH, TaJlOreHOBOA0POIaMU, TOPEHHUE),
npuMeHeHnue. BomopoaHas cBs3b.
dusnonornueckoe NEUCTBUE METAHOJIA U
ATaHOJIa Ha OPTaHMU3M YEJIOBEKa.
MHoOroaToMHbI€ CIUPTHI: STUIICHTJIUKOJIb U
TJIMIEPUH, XUMUYECKOE CTpOeHUE, (PU3UIECKUE
1 XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBUE CO
IEJIOYHBIMU

MeTaJIaMH, Ka4eCTBEHHAsI peaKIus Ha
MHOTOATOMHBIE CITHPTHI).

DU3N0I0rNUECKOe IEHCTBUE

Ha OpraHusM 4YC€JIOBCKaA. HpI/IMeHeHI/Ie TIMneprHa
N OTHJICHT JIMKOJIA.

PackpbIBaTh CMBICT N3y4aeMbIX MOHATHI
(BBISIBIIATH X XapaKTEPHbIE MPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBS3b,
WCII0JIb30BATH

COOTBETCTBYIOIINE MOHATHS

IIPU OIIMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAICHUI OPraHUYECKUX COCTUHEHUI.
Hcnonp30BaTh XUMUUYECKYO CHMBOJIMKY U1
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH,

COKpat&HHOM) (opMyl OpraHndecKux
BELIECTB.

VYcranaBnuBaTh NPUHAIEKHOCTD BEIIECTB
K OIPEIEIICHHOMY KJIacCy IO COCTaBy U
CTPOEHMIO, HA3bIBATh UX I10
CHUCTEMAaTUYECKOW HOMEHKIIATYpE;

MPUBOJAUTH TPUBUAJILHBIC HA3BAHUA




®enou. CTpoeHre MOJIEKYIIbI, (PU3HUYECKHE U
XHUMHYECKHE cBoicTBa (heHosia. TOKCHYHOCTh
¢enomna, ero GpuznoIOTHYECKOE NIEHCTBHE

Ha opraHusM udesnoseka. [Ipumenenue

denoma

3.2

Anbnerunpl. KapOoHoBbIe
KUCTO0ThL. C0XKHBIE 3DUPbI

Anpaeruapl: GopManbIeru u

aleTaNbIeT U], XAMHYECKOe CTPOCHHE,
duznyeckue 1 XUMUYECKHe CBONCTBA (peakuuu
OKHCIICHHSI I BOCCTAHOBJICHUS, KAYECTBEHHBIC
peaKiun), morydeHre U IpUMEHEHHE.
OIIHOOCHOBHBIE NPEICITHLHBIE

KapOOHOBBIE KHCIIOThI: YKCYCHAs KHCIIOTA,
XMUMHUYECKOE CTpOeHHe, (pu3nueckue u
XUMUYECKHEe CBOMCTBA (00IIMe CBOIMCTBA
KHUCIIOT, PEaKIUsl dTepUPUKALINN), TIOJTyIECHHE
u

npuMmenenue. CteapuHoBast U 0JICMHOBAs
KHCJIOTHI KaK MPEJICTABUTENN BBICIIUX
KapOOHOBBIX KUCIOT. Mbli1a KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIee ACHCTBHE.
CrnosxHble 23QHpbI KaK MPOU3BOIHBIE KAPOOHOBBIX
kuciot. ['uaponus

CIOXHBIX 3¢UpOB. JKUPhI Kak

OT/CJIbHBIX MPEJICTaBUTEINEH
KUCJIOPOJCOAEPKAIINX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
MPUMCHCHHE, PU3HUYECKUE U XUMUYCCKHE
CBOICTBa, BaYKHEHIITHE CIOCOOBI MOTyIESHUS
TUTHYHBIX PEJCTaBUTEIIEH Pa3TUIHBIX
KJIACCOB KUCJIOPOACOJEPKAIINUX COSAUHEHUN
(MeTaHoOIIa, ATaHOJIA, TTUIIEpUHA, (EeHOIa,
dbopmanbaerua,

areTagbJAeTu/1a, YKCYCHOM KUCIOTHI, TITIOKO3BI,
caxapo3bl, Kpaxmasia, [eJUTIOJI03bI); BBISBISATh
TEHETUYECKYIO CBSI3b MEKTy HUMH 1
MOATBEPKIaTh €€ HATMYNUE YPaBHECHUSIMHU
COOTBETCTBYIOIINX XUMHUECKHIX

peaKkui ¢ UCI0JIb30BAHUEM

CTPYKTYPHBIX (DOPMYIL.

OnuceiBaTh ~ COCTaB, XHMHUYECKOE
CTpO€HHE U TPUMEHEHHE >KHUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

JUISL )KU3HEIeATEIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JICHCTBUS Ha
JKUBbIE OPraHU3MbI OIPEICIICHHBIX
OpraHNYeCKUX BEIIECTB, MOSICHSITh

Ha IIpuMepax CIIOCOOBI YMCHBIIICHUS




IIPOU3BOHBIE TVIMLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIIOT. [ Maposin3 xKUpoB

3.3

YrineBoasl

VYTrneBoibI: cocTaB, KiIacCu(UKAIHs YTIEBO0B
(MoHO-, - 1 moMcaxapuabl). ['moko3a —
IPOCTEHIINI MOHOCAXapua: 0COOEHHOCTH
CTpOEHUS MOJIEKYJIbl, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA TJIFOKO3bI
(B3aumopeiicTBre

¢ ruapokcugom meau(ll), okucienue
aMMHAYHBIM pacTBOpOM okcua cepedpa(l),
BOCCTaHOBJICHHE, OPOYKEHHE TITFOKO3BI),
Hax0XJEeHUE B IIPUPO/Ie, IPUMEHEHHUE IITIOKO3bI,
OMOJIOTHYECKasl POJIb B KU3HEACIATEIbHOCTH
opranusma uyenoBeka. Dotocunre3. PpykTo3a
KaK U30Mep TIIFOKO3bI.

Caxapo3a — npeicTaBUTENb IUCAXapUI0B,
TUAPOJIN3 CaXxapo3bl, HAX0XKIEHUE B IPUPOJIE U
npuMenenue. Kpaxmain u nesmnosno3a Kak
IPUPOJIHBIE TOTUMEPBL: CTPOECHUE Kpaxmaina u
LEJUTION03bI, PU3NYECKHE U XUMUYECKUE
CBOMCTBa Kpaxmaiia (THIpOIu3,

KayeCTBEHHAsI PEaKIUsi C HOJIOM).
JKCNepUMeHTAIbHbIE METO/IbI

U3YyYeHHs BellleCTB U X NPeBpallleHunii:

U TIPEIOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBHSA
Ha OpraHu3M uesioBeka. Vcnonp3oBaTh
€CTECTBEHHO-HAYYHBIE METObI TO3HAHUS —
NpOBE/ICHUE, HAOIIOACHUE U OTIHCAHHE
XUMHUYECKOTO IKCIIEPUMEHTA (J1abopaTopHbIE
OTIBITHI M IPAKTHYECKHUE PaOOTHI).
CnenoBatb npaBusiam 0e3onacHOi paboThI B
naboparopuu

IIPY UCTIOJIb30BaHUH XHMHUYECKON TIOCYIBI U
000pyI0BaHMUsI, a TAKXKE MTPaBUIIaM
oOpaleHus ¢ BEmEeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH BBITIOITHEHHS JTA00OPATOPHBIX
OTIBITOB M MPAaKTUYECKUX paboT 1o
MOJTYYCHUIO U U3yYCHUIO OPTaHUIECKUX
BEIIICCTB.

[TpencraBisTh pe3yabTaThl

HKCTIEPUMEHTA B (JOpPME 3aITUCH YPaBHEHHIA
COOTBETCTBYIOIIUX PEAKIIHIA U JeTaTh BHIBOIBI
Ha UX OCHOBE.

[TpoBOANTH BEIYUCIICHUS

JUTSL OTIPE/ICIICHUST MOJICKYJIIPHOU (DOPMYIIBI
OPraHUYeCKOTO BEUIECTBA, 110 YPABHEHHIO
XUMH4YECcKO# peakunu. CaMOCTOATEIHHO
IUTAHUPOBATh U

OCYIIECTBIISATH CBOO MIO3HABATEILHYIO
NeSITeIbHOCTD; PUHAMATh aKTUBHOE




® J[abopaTopHBIE OMBITHI:

— TOPEHHE CIIUPTOB;

— B3aUMOJCHCTBUE TJIMLIEPUHA C
rugpokcuaom meau(ll);

— KaUCCTBCHHBIC PCAKIIUHU AJIbACTUI0B
(OKI/ICHCHI/IG AMMHAYHBIM paCTBOPOM OKCH A
cepebpa u ruapokcuaom meau(ll));

— B3aUMOJIEHMCTBUE Kpaxmaa ¢ HOJ0M.

® [IpakTuyeckue pabOTHI:

Ne 2. CoticTBa pacTBOpa yKCYCHOM KHCIIOTHI.
® PacuéTHbIe 3a/1a9H:

— OTIpeNieNIeHue MOJICKYISIPHOH OpMYITBI
OPraHUYeCKOTO BEIIECTBA IT0 MaCCOBBIM

JIOJISIM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
1o Macce (00beMy) MPOYKTOB CTOPAHUS;

— pacu€Thl M0 YPaBHEHUIO XUMUYECKOM

peakuuu

y4acTue B IPYNIIOBON YIeOHOU eSTeTbHOCTH

Hroro no pazneny
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Pa3nen 4. A3oTcoaep:kaiue opranndeckne coeTnHeHn sl

4.1

AMUHBI.
AMUHOKHUCIIOTHL. benku

3

AMWHBI: METUJIAMUH — MIPOCTEUITNNA
MpEJICTAaBUTENIb AMUHOB: COCTaB, XUMUYECKOE
cTpoeHue, GU3NYeCcKue u

XMUMHYECKHE CBOMCTBRA (peaKiuu

PackpriBaTh CMBICI W3y4aeMbIX TOHITHIMA
(BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
yCTaHaBIUBATh UX

B3aUMOCBSI3b, UCIIOJIb30BATh




C KMCJIOTaMU ¥ TOPEHUS), HAXOK/ICHHE B
npupoe. AMUHOKUCTOTHI KaK
amM(pOTepHBIC OPraHUICCKUE COCTUHEHHS.
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT (Ha IpUMeEpE INIUILIHHA).
Bbuonornueckoe 3HaueHEe aMHHOKHCIOT. CHHTE3
IIEITHIOB.

benku kak mpupoHbIe TTOJIUMEPHI.
[TepBuuHnas, BTopu4Has ¥ TpeTUIHAS
CTpPYKTypa 0enKoB. XMMHUYECKHUE CBOHCTBA
OCJIKOB: THAPOJIN3, ICHATYPAIIHS,
KaueCTBEHHBIC PEAKIIUU Ha OCIIKH.
IKCnepuMeHTAIbHbIE METO/IbI

HU3y4YeHHs BelleCTB M UX MPeBpPallleH Ui

® JleMOHCTpalHH:
— JleHaTypaius OeJTKOB IIPH HarPEBaHUH,

— IIBETHBIC PEAKIINU OCIIKOB

COOTBETCTBYIOIINE TTOHSITUS
MIPU OITMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTAHUYECKUX COETUHEHUM.
Hcrnonp30BaTh XUMUUECKYIO CHMBOJIHMKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIEHHOM) (opMyI1 OpraHnYecKuX
BEIIIECTB.

Onpenensitb MPUHAIIEKHOCTh BEILIECTB K
OTPENEeIECHHOMY KJIacCy IO COCTaBy |
CTPOCHHIO, HA3bIBATh UX

10 CUCTEMAaTUYEeCKO HOMEHKJIAType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS OTACIBHBIX
MpEeICTaBUTENIEH.

XapakTepru3oBaTh COCTAB, CTPOEHUE,
MpUMEHEeHHE, (PU3NYECKUEe U XUMUYECKHE
CBOMCTBA, BAXKHEUIIINE CITOCOOBI TIOJTydEHUS
TUINHWYHBIX NIPECTAaBUTEIECH a30TCOAEPKAILIUX
coeIMHEHUH (METUIaMUHA, TJIMIIMHA, OCITKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OENIKOB; MOSICHATH Ha IPUMeEpax
3HaueHue OeIKoB

JUTSL OpraHu3Ma 4eJloBeKa.




M cnoap30BaTh €CTECTBEHHO-HAYYHBIE

METOJbI IIO3HAHUA — Ha6J'IIOIIaTI) n

OIIUChIBATh I[eMOHCTpaHHOHHLIﬁ

OKCTIEPHMEHT.

CaMOCTOSITENIEHO MJIaHUPOBATh U
OCYIIECTBJISATH CBOIO IO3HABATEIbHYIO
ACATCIIBHOCTh, IPUHUMATh aKTUBHOC Y4aCTHC B
rpynmnoBoi yueOHoOH

JeSITeITEHOCTH

Hroro mo pazueny 3

Pa3nes. 5. BoicokoMoJieKy/IsipHbIe COeMHEeHUS

5.1 | [TmacTmaccer. 2
Kayuyku. Bonokna

OCHOBHBIC TIOHSTHUS] XUMHH
BBICOKOMOJICKYIISIPHBIX COCTMHEHUI: MOHOMED,
TIOJIIMEP, CTPYKTYPHOE 3BEHO, CTECTICHb
MOJIMMEPHU3AIMH, CPEIHSS MOJICKYIISIpHAs
macca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTHHCHUN —
TOJIMMEPH3AIHS U TIOJIMKOH ICHCAIIHS.
[TnacTmaccel (IOJIMITUIICH, TTOJUIIPOIIHIICH,
NOJMBUHWIXIIOPU], IOJKCTUPOIT). HaTypanbHbIi
u

CHUHTETUYECKUE KaydyKU

(OyTanneHOoBBIi, XJTIOPOTIPEHOBBIN U
U30MPEHOBHIN). BookHa: HaTypaibHbIe
(XJI0TIOK, IEPCTh, MIENK), UCKYCCTBEHHBIE
(amleraTHOE BOJIOKHO,

Brnanets n3yd4aeMbIMU XUMHUYECKUMU
HOHATUSIMU: PAaCKpPbIBaTh CMBICI U3y4aeMbIX
HOHATUI U IPUMEHATh ATU HOHATHS MIPU
ONMCAaHUM COCTaBa U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX

OpPraHMYECKUX BELIECTB,

JUIs 00bACHEHUS OTAEIbHBIX (DAKTOB U SIBIICHUH.
M cnoap30BaTh XUMUYECKYHO CHMBOJIMKY JUIS
COCTaBJICHUS CTPYKTYPHBIX (JOPMYJI BEIIECTB U
YpaBHEHMH peakuuii NoJIMMepHU3aluu 1
HOJIMKOH/ICHCAIUH.

OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHbBIE
CBOIICTBa Kay4yKoB, Haubosee
pacnpoCTpaHEHHBIX BUIOB IJIaCTMAcC,
BOJIOKOH; IPUMEHEHUE




BHCK032a), CHHTETUYECKUE (KallpOH U JIaBCaH).

3KCHepI/IMeHTaJIbeIe METOAbI
H3YYCHHUS BCIIECCTB U UX npeBpamennﬁ:

® JleMOHCTpaluH:
[J o3HaKoMJIEHHE C 00pa3IaMu MPUPOIHBIX U

MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB

B Pa3JIM4YHBIX OTpacisix. Vcmonp30BaTh
€CTECTBCHHO-HAYYHBIC METO bl TIO3HAHUS —
HaOJIIOJIaTh 1 OIMCHIBATh
JI€EMOHCTPalMOHHBIN

IKCIICPUMEHT

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME
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11 KJIACC

HaunmenoBanue
No KommuectBo TIporpamMMEOe CoTepKanue OCHOBHBIE BUJIBI JCSATEIHHOCTH
m\ Pa3/c/oB 1 TEM 9aCcoB 00yJaromumxcs
y4eOHOTO IpeaMeTa
Pasznen 1. Teoperudeckne 0CHOBbI XMMHU
11 CrpoeHue aToMOB. 3 Xumunueckuit anemenT. AtoM. CocraB PackpbIBaTh CMBICI N3y4aeMBbIX

[Teprommueckuii

3aKOH U
[Teprnomueckas
CHUCTEMa XMMHYECKUX
JJIEMEHTOB

J.W. MenneneeBa

aToMa, U30TONbI. DJIEKTPOHHAsS

000J104Ka. DHEPreTUYECKUE YPOBHH,
MOIypOBHU. ATOMHBIEC OpOUTAIIH,

s-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacnpeneneHus IEKTPOHOB

10 OpOUTAIIIM B aTOMaX MaJIbIX U
OOJIBIIINX TIEPHOJIOB. DICKTPOHHAS
KOH(UTypalusi aTOMOB.
[lepuonueckuii 3aK0H U
[Tepmoanueckasi cucreMa XMMUYECKUX
anemenToB JI. . MenaeneeBa. CBs3b
MIEPUOIMYECKOr0 3aKOHA U
[Tepuoauieckoit cCHCTEMbI XUMHYECKHIX
3JIEMEHTOB C COBPEMEHHOU TECOpHEH
CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX
AJIEMEHTOB 1 00pa3yeMbIX UMH MPOCTHIX
U CIIO’KHBIX BEIIECTB IO TPYIIaM U

Nnepruoaam. 3HadeHue MEpUoOANICCKOro
3aKOHa U CUCTEMbI XUMHNYCCKHNX

MOHATUH (BBISIBIATH UX XapaKTepHbIE

MPU3HAKHN ), yCTAaHABIMBATH UX
B3aMOCBSI3b.

PackpeIBaTh CMBICIT ITEPHUOTNIECKOTO
3akoHa /I. 1. MenneneeBa u
JICMOHCTPUPOBATh €ro
CUCTEMAaTU3UPYIOIIYO,
00BSCHUTEBHYIO H TPOTHOCTUYICCKYIO
GyHKIUN.

XapakTepru30BaTh JICKTPOHHOE
CTPOCHHE AaTOMOB XUMHYECKUX
JIEeMEHTOB 1—4 IeproI0B, UCTIONIB3YS
MOHATHUSA S-, P-, U-2JIeKTPOHHBIE
OpOHTAaIH, SHEPTCTUICCKUAC YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U X COCAMHEHUI

0 MIEPHOJaM U TPYIam

[lepromyeckoi cucTeMbI
JI. 1. MenpeneeBa




anemeHToB .. MeHnieneena B
PAa3BUTHUHN HAYKU.

IJKCnepuMeHTAIbHbIE METObI
H3y4YeHHs BellleCTB M UX MPeBPallleHuIi:
® J[eMOHCTpalHH:

Buasr Tabmun «Ilepronnueckas cuctema
XUMHAYECKUX DJIEMEHTOB

J.1. MenneneeBay

12

Crpoenue BemecTna.
MHoroo6pasue BeliecTs

Crpoenue BeecTBa. XMMHUECKas CBsI3b. Buibl
(koBasIeHTHAsI HETIOJISIPHASI | TTOJISIpHAs, HOHHAS,
MeTajindyeckasi) U MEXaHU3Mbl 00pa30BaHUs
XUMUYECKOH CBsI3U (OOMEHHBIN U JIOHOPHO-
aKIenTOpHBIN). BomopoaHas cBs3b.
BasieHTHOCTS.

DIEKTPOOTPUIIATETBLHOCT. CTENEHb
okucneHus. KaTMoHbI 1 aHUOHBI.

BemectBa MoJIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH IMOCTOSIHCTBA COCTaBa BelllecTBa. THIIbI

KPUCTATINIMYCCKHUX PEHICTOK U CBOICTBa BCHICCTB.

[TonsiTne o aucnepcHbIx cuctemax. Mcrunnoie
pactBopbl. KonndecTBeHHbIE XapaKTePUCTUKHI
pacTBOpoB (MaccoBast

JI0JIs1 BEIIECTBA B pacTBOPE).

PackpbIBaTh CMBICT N3y4aeMbIX MOHATHI
(BBLIENSTH UX XapaKTepHbIE IPU3HAKU) U
MIPUMEHATH ITH TIOHITHUS TP OMTMCAHUH
COCTaBa ¥ CTPOCHHUSI BEIIECTB, JJIS
0OBSICHEHUS OTACIBbHBIX (DAKTOB U SBJICHU.
Onpenensatb BUAbl XUMUYECKOU CBSI3U
(KOBaJIEHTHOM, MOHHOM,

METaJUTHYECKOM, BOJIOPOHOM )

B COCJIMHCHUSAX; TUI KPUCTAJUTMYECKON pelIETKH
KOHKPETHOTO BEIIECTBA.

OrnpenenaTh BAJICHTHOCTb U CTENIEHb
OKUCJIEHUS XUMHUYECKHUX DJIEMEHTOB B
COCAMHEHUSX PA3TMIHOTO COCTABA.
[TpoBOAWTH BEIYHUCICHHS

C MCIT0JIb30BaHHUEM ITOHSATHS «MaccoBast IO
BEILIECTBA B PaCTBOPE».

BnaneTts n3ydaeMbIMU XUMUYECKHUMHU




Knaccugukanus HeopraHu4ecKux
coenuHeHuil. Homenkmnarypa
HCOPraHn4YCCKUX BCIICCTB.
JKCNepUMEeHTAIbHbIE MeTO/bI
U3Yy4eHHs BelleCTB ¥ UX NPeBpallleHnii:
® J[eMOHCTpaluu:

l MOACIIN KPUCTATNIMYCCKUX PCIICTOK.
® PacuétHble 3a1aun:

0 PACUCThBI C UCIIOJIB30BAHUEM IMOHATHA

«MaccoBas 101 paCTBOPEHHOI'O BEIICCTBA»

13

XUMUYECKUE PEAKIIH

Xumunaeckas peakius. Kimaccudukamms
XUMHUYECKUX PEAKIIUN B HEOPTraHUYECKON 1
OPraHNYeCKOM XUMHH. 3aKOH COXPAHEHUS
MacChl BELIECTB; 3aKOH COXPAHEHUS U
[IPEBPALLECHUS SHEPIUU IPU XUMUYECKUX
peakumsx.

CKopocCTh peakuuH, €€ 3aBUCUMOCTb OT
pasnuuHbIX pakTopoB. OOpaTUMble PEaKIIHH.
XHUMHYECKOE PABHOBECHE.

@DaKTOPBI, BIUIIOUIME HA COCTOSIHUE
XUMHUYECKOT'O pAaBHOBECHSI.

[Ipunuun Jle arense. DAeKTpoIUTUYECKAS
JUCCOLMALIHS.

CunbHbIe U crabbie 371eKTpoauThl. Cpea BOAHBIX
pPacTBOPOB BEIIECTB: KUCIAs,

HEWTpalibHas, 1eslouHast. Boaopoauslii

HOHATHAMU.

OOBACHATH 3aBUCUMOCTb CKOPOCTH
XMUMHAYECKON PEaKIMy OT Pa3IMYHbIX (DaKTOPOB.
OnpenensaTs XapakTep CMEIIEHUS! XUMUIECKOTO
paBHOBECHS

B 3aBHCUMOCTH OT BHEIITHETO BO3/ICHCTBUS
(mpunnun Jle [larense). CocTaBiasaTh
YpaBHEHHS PEAKINN PA3INIHBIX THTIOB;
TIOJTHBIC U

COKpamI€HHBIC YpaBHEHUS pPeaKIuii HOHHOTO
oOMeHa, yIUTBIBasl YCIOBHSI, TP KOTOPBIX

9TH PEeaKIuu UIyT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUS — MIPOBEJICHNE, HA0II0IEHUE U
OTHMCaHNE XUMUYECKOT0 IKCIIEPUMEHTA
(IeMOHCTpAIMOHHBIE U TA0OPATOPHBIE OTIBITHI,
IpaKTH4ecKue paboThl): O OMpEeNICHUIO
Cpelibl BOJHBIX PACTBOPOB BEIIECTB, PEAKIIHI
MOHHOT'O 0OMEHA, BIIUSHUIO PA3TUYHBIX
(bakTOpOB HA CKOPOCTH PEAKIUI.

CrnenoBath mpaBuiiaM NOJIB30BaHUS
XUMHYECKOH OCy101 U 1a00paTOPHBIM
000pyI0BaHHEM.

HpCI[CTaBJ'IHTB PE3yIbTAaThL




nokasaresb (PH) pactBopa. Peakiiuu HOHHOTO
0oOMEHa B OpraHMYECKON U HEOpraHUYECKON
XHUMHU.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU.
[TonsTHE 006 271€KTPOIM3E PACILUIABOB U
pacTBOPOB COJIEH.

[IpuMeHenue aexTposn3a.
JKCNepUMeHTA/IbHbIE MeTO/bI

U3YyYeHHs BellleCTB ¥ UX NPeBpallleHunii:

® J[eMOHCTpaluH:

[J pa3noxeHue NepoKCHaa BOJOpOia B
IIPUCYTCTBUH KaTallM3aTopa.

® JlaGopaTOpHBIE OIIBITHI:

— TIPOBEIECHUE PEAKIIUN HOHHOTO
oOMeHa;

— OTIpeJieIeHNe CPeIbl PACTBOPOB
BEIIECTB C IOMOIIBI0 YHUBEPCATHHOTO
WH/IUKATOPA.

® [IpakTuyeckue paboOTHI:
Ne 1. BnusiHue pa3nudHbpIx (PakKTOpOB Ha
CKOPOCTh XUMUYECKOH PEaKIIHH.

® Pacuérnrle 3agauu:
[J pacueTsl 10 ypaBHEHUSIM XUMUYECKUX
peaKkuii, B TOM YHCIIE

TCPMOXUMHUYCCKUC paC‘léTBI

XAMHUYECKOTO 3KCIIEpUMEHTa B (popMme 3amucu
YPaBHEHUI COOTBETCTBYIOLIUX PEAKIINI U
JIeNaTh BBIBOABI HA MX OCHOBE.

IIpoBOANTH BEIYHCICHUS

10 YPAaBHEHMSIM XMMHUYECKHUX PEaKIIHii, B TOM
YUCJIE TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny
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Paznen 2. Heoprannueckasi Xumust

2.1

Meraisl

Mertaiutel. [lonoxeHne MeTamioB

B [leproanyeckoii cuctreMe XMuMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O0iue Gusznyeckue CBOMCTBa
MetasuioB. [I[puMeHenne MetainoB

B ObITY, Ipupoie U TexHuke. CriaBbl METaJIIOB.

DNEKTPOXUMHUUECKUN Pl HAllPSDKEHU N
MeTaioB. O01He CriocoObl MOTYICHHS
MetaiioB. Koppo3us

meTtamioB. CriocoObI 3alIUTLI OT

KOppO3UH.

OO61ast xapaKTepUCTHKA METAIIJIOB IJIaBHBIX
noarpym (IA-rpynma,

IlA-rpynma) [Tepuoaudeckoit cucteMbl
XUMHUYECKUX JJIEMEHTOB. AJTFOMUHUI.
AmpoTepHbIe CBOMCTBA OKCUIA U THIIPOKCHUIA
AITIOMUHUS.

OO01as XxapakTepuCcTUKa METaNIOB MOOOYHBIX
noarpymi (b-rpymi) I[lepuoandeckoit CHCTEMBI
XUMHYECKUX JIEMEHTOB: Me/lb, IIMHK, XPOM,
xKene3o0. BaxkHeilne coeTuHEeHNsT METAIIOB
(OKCHIBI, TUAPOKCHIBI, COJIH).
JKCcNepUMeHTAIbHbIE METO/IbI

U3Yy4eHHs BellleCTB U UX NMPeBpallleHuii:

PackpbIBaTh CMBIC U3y4aeMbIX IOHATHIA
(BBLIEJSITH UX XapaKTepHbIE IPU3HAKU) U
MPUMEHATH 3TH TOHITHUS TIPHU OMKMCAHUU
COCTaBa M CTPOCHMUSI BEIIECTB, AJIs
00BsCHEHUS OT/IEIbHBIX (DAKTOB U SBJICHUIA.
OOBsCHATH 0011IE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB — METAJIJIOB
Y UX COCTMHEHUM C YIETOM CTPOCHUS UX
aTOMOB U TIOJIOKECHHS

B [lepnoanyeckoii cucteMe XUMUYECKUX
AJIIEMEHTOB

JI. 1. Menneneena.

Xapaktepu3oBaTh (OMHUCHIBATh) 00IIHE
XUMHUYECKHE CBOMCTBA METAJIOB, UX
BOKHEHUIIIMX COCTMHEHUH, TOATBEPIKIAs 3TO
OINMCaHUE MPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;
IIPUMEHEHHUE METAJIIOB

B pa3JIM4YHBIX 00JaCTAX, a TAKKE
MCII0JIb30BAHNE UX VIS CO3JJaHUSI COBPEMEHHBIX
MarepuaioB U

TEXHOJIOTUH.

OrnuceIBaTh CIOCOOBI 3aIIUTH METAIIJIOB OT
KOpPPO3UH.

PackpbIBaTh CYIIHOCTh OKHCIUTENBHO-




® J[eMOHCTpalHH:
l KOJIJICKII U «MeTanibsl ¥ CIUIaBEDY.

® JlaGopaTopHBIE OMBITHI:

- B33HMOILGI7[CTBI/IG I‘I/IZIpOKCI/IIIa
AJTFOMHUHUS C paCTBopaMI/I KHUCJIOT U
IIEI0YEeH;

— Ka4YCCTBCHHBIC PCAKIIMN Ha KATUOHLI
MCTaJIIOB.

® [IpakTuueckue paboThI:
Ne 2. Penrenne skcniepuMeHTaIBHBIX 33134 110
TeMe «MeTarsy.

® PacuyérHrle 3aa9u:

[ pacyeTsl Macchl (0OBbEeMa, KOJTHYECTBA
BEIIIECTBA) MTPOJIYKTA PEAKIIUHU, €CITH OJTHO U3
BEIIIECTB JIaHO B BUJIE pacTBOpa C
OIpPENEIICHHON MAacCOBOM A0Jen
PacTBOPEHHOTO BEIIECTBA

BOCCTaHOBUTEJIbHBIX pEaKLUi IOCPEACTBOM
COCTAaBJICHUS AJIEKTPOHHOTO OajiaHca 3TUX
peakumii. [IpoBoauTs peaknumy,
MOATBEPKIAIOLINE XapaKTepHble CBONCTBA
M3Yy4aeMbIX BEUIECTB, PaClO3HABATh OIBITHBIM
NyTéM HOHBI METAJIJIIOB, PUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPAX.

Hcnonib30BaTh €CTECTBEHHO-HAYYHbBIE METO/IbI
MO3HAHUS — [IPOBEJICHNE, HA0II0/IEeHUE U
ONMCaHNE XUMUYECKOT0 IKCIIEPUMEHTA
(IeMOHCTpallMOHHbIE U Ta00PATOPHBIE OIBITHI,
IpakTH4ecKkue padoThl).

[IpencTaBasTh pe3ynbTaThl XUMUYECKOTO
AKCIEPUMEHTa B (popMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKLIUM U JI€JaTh BBIBObI
Ha X OCHOBE.

CrnenoBath MpaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0H 1 Ta00paTOPHBIM
000pyI0BaHHEM.

[IpoBOANTH BEIYUCICHUS

10 YPABHEHUSIM XUMUYECKHUX PEAKLIHM.

CaMOCTOSITEILHO IJIAHUPOBAThb U
OCYHICCTBJIATDH CBOIO [TO3HABATCIIBHYIO




NeSITeIbHOCTh; MPUHUMATh aKTUBHOE YUacCTHE B
IpyIInoBoi yueOHo

JACATCIIbHOCTHU

2.2

Hemetamisl

Hewmerannel. IlomoxeHne HEMETAILIOB

B [lepnoanyeckoii cuctreMe XUuMUYECKUX
anemenToB JI.1. MenneneeBa u 0COOCHHOCTH
CTPOEHHS aTOMOB.

du3nyecKre CBOCTBA HEMETAIIOB.
AmtoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCJIOpoJia, cephl, hocdopa u yrieposaa).
XUMHYEeCKHE CBOMCTBA BAXKHEHNIITNX HEMETAJIOB
(ramoreHoB, cepwl, a3oTa, ¢hocdopa, yriepoaa u
KpeMHUs).

Oxkcuapl HeMeTaiuioB. Kucinopoaconepkanine
KUCJIOTBI.

Bopopoansie coequHeHus

HEMETAJJIOB.

IKCIepUMEHTAIbHbIE MeTOAbI

HU3Y4YeHHs BellecTB

U UX NPeBpPALIeHUI :

® J[eMOHCTpaluu:

— 0o0pas3Iibl HEMETAIIJIOB;

— B3aMMOJICUCTBHE MEJIU C a30THOU
KHCJIOTOM pa3IMYHOM KOHIICHTPAIUH.

® JIaGopaTOpHBI€E OMBITHI:
[] KayecTBEHHBIE PEAKLIMU HAa AaHUOHBI U KATHOH

aAMMOHUA.

PackpbIBaTh CMBICH U3y4aeMbIX OHATHIA
(BBLIENSITH UX XapaKTepHbIE IPU3HAKU) U
IPUMEHSTh 3TU MOHATHUS IPU ONHUCAHUU
COCTaBa U CTPOEHUS BEILECTB, JUIs
00BsCHEHUS OT/IEIbHBIX (DAKTOB U SBJICHUII.
OOBsCHATH 0011I1E 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB U UX
COEIMHEHUH C yUETOM CTPOEHHUS UX aTOMOB U
MOJIOXKEHHUS

B [lepnoanyeckoii cucteMe XUMUYECKUX
AJIEMEHTOB

J. 1. Menneneena.

Xapaktepu3oBaTh (ONMUCHIBATH) 00IINE
XUMHUYECKHE CBOMCTBA HEMETAIIOB, UX
BAKHEWILINX COETMHEHM, TOATBEPAK AL 3TO
OIMCaHUE IPUMEPAMH YpPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH.
XapakTepu30BaTh BIMSIHUE HEMETAIJIOB U X
COCMHEHUH Ha JKUBBIC

OpraHu3Mbl; ONKUCHIBATH IPUMEHEHHE B
Pa3IMYHBIX 00JACTIX MPAKTUYECKOM
JIeTEIbHOCTHU YEJIOBEKA.




® [IpakTuueckue paboOThI:
Ne 3. Penrenune sKCiepuMEeHTAIBHBIX 33124 110
teMe «Hemeramiby.

® Pacuérurle 3aqa4u:

[J pacdeTsl MacChl BELIECTBA

wii o0bemMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WIH
00bEeMY OJTHOTO U3 Y4aCTBYIOIINX

B peaklMH BEIIeCTB; pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CII1 OJTHO

13 BEIIECTB UMEET PUMECH

2.3

CBs13b
HEOPraHUYECKHUX 1
OpPraHNYECKHUX
BEIIECTB

Heopranunueckue u opraHu4eckre KUCIOThI.
Heoprannueckue u

OopraHuyeckre oCHoBaHUs. AM(oTepHbIE
HEOpPraHMYECKUEe U OPraHnYecKre COCAUHEHUS.
['enernyeckas cBs3b

HEOPraHMYECKUX U OPTaHNYECKUX BEIIECTB

ITonTBEpKaTh CylIECTBOBAHUE
TE€HETUYECKOH CBSI3U MEXTY
HEOpPraHMYECKUMHU BEUIECTBAMH C

IIOMOIIIbIO0 YPAaBHEHU I

COOTBETCTBYIOIIUX XUMUUYECKUX

peaKiuil.

PackppIBaTh CYIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKuii IOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX
peakuuid. [IpoBoauth peakuuw,
MOATBEPIKIAIOLINE XapaKTepHbIe CBONCTBA
M3y4aeMbIX BEUIECTB, paCIIO3HABATh
OTIBITHBIM TTyTEM aHHOHBI, TPUCYTCTBYIOIIHE
B BOJHBIX pacTBOpaXx.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — IPOBEJICHNE, HA0I0/IEHUE U
OIMCAaHUE XUMUYECKOIO IKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U TAOOPATOPHBIE OTIBITHI,
MIPaKTUYECKUE PAOOTHI).

[IpeacTaBisaTh pe3yabTaTbl XUMHUYECKOTO
AKCIIEpUMEHTa B (popme 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKLIUN U JIeJaTh
BBIBO/IbI HA UX

OCHOBC.




CnenoBath IpaBuiaM IOJIb30BaHUS
XMUMHUYECKOH MOCYA0H U 1a00paTOpHBIM
000pyIOBaHHEM.

[TpoBOANTH BEIYUCICHUS

110 YpaBHEHUSM XHUMUYECKUX PEaKIU.
CaMOoCTOSITENEHO MJIaHUPOBATh U
OCYILIECTBIISITH CBOIO TIO3HABATENIBHYIO
JIeSITENIbHOCTh; IPUHUMATh aKTUBHOE y4acTHE B
rpynmnoBoi yueOHon

JeSITETbHOCTH

Hroro no pazneny 17
Paznen 3. XuMus u ;KM3Hb
3.1. XUMUS 1 KU3HD 4 Ponp xuMuu B 00ecIrieueHuN SKOJIOTHYECKOH, PackpbIBaTh posib XUMHUM B PEIICHUU

SHEPTEeTUYECKON U MHIIEBON O€301MacHOCTH,
pa3BUTUU MeaUIMHBL. [IoHATHE O HAYIHBIX
METOJIaX ITO3HAHMS BEIIECTB M XUMUYECKHUX
peaKuid.

[IpencraBnenus 06 0OIMMUX HAYYHBIX TPUHITATIAX
MIPOMBIITIICHHOTO TIOJTYYCHHUSI BaXKHEHTITHX
BEIECTB (Ha MpUMepax MPOU3BOJCTBA aMMHUaKa,
cepHOM

KHCIIOTBI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MAaTEPHAIIOB U
XUMUYECKUX PEAKIUN: XUMUSA U 3I0POBbE
YeJI0BEKa; MpaBuiia UCIOJIb30BaHUS
JIEKapCTBEHHBIX

AHEPreTHUUECKUX, CHIPbEBBIX U IKOJIOTHUECKUX
po0JieM YyeloBeYeCcTBa, ONTUCHIBATH OCHOBHBIE
HAIPAaBIICHUS Pa3BUTHUS XUMUYECKOM HAYKU U
TEXHOJIOTUH.

[TpumensTh npaBuiIa 6€30MaCHOTO OOpalleHus
C BEIIECTBaMH, UCIIOJIb3YEMbIMHU B
MOBCEIHEBHOM JKU3HH, ITPaBUIIa IOBEICHUS B
Hensix coepeskeHus 370POBbsI M OKpYKarolei
MIPUPOIHON Cpefibl; TOHUMATh BPEJ
(omacHOCTb) BO3CHCTBHSI HA )KUBbBIE
OpraHu3Mbl OIIPE/IETICHHBIX BEILIECTB

cMmbica nokazarens [1/IK, moscHsaTh




penaparos;
npaBuia
0e30I1acHOTO
HCII0JIb30Ba
HUSA
npenaparos
OBITOBOM
XUMHH B
MMOBCEAHEBH
O JKU3HMU.
briToBas
XAUMHAYECKast
rPaMOTHOCT
b

Ha MpUMepax CnocoObl yMEHBIICHUS
U TIPEIOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI.

AHaTU3MPOBATh U KPUTHYECKH
OIICHMBATh HH(OPMAIIHIO,
CBSI3aHHYIO C XUMUYECKUMHU
IpoIeccaMy M UX BIMSHAEM Ha
COCTOSIHUE OKPY’KAIOLLEH CPeIbl.

M cronp30BaTh MOTyYeHHBIC 3HAHUS
U TIpe/ICTaBJICHHS O chepax
NeSITeTbHOCTH, CBSI3aHHBIX C
HayKOH M COBPEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY JIJIS
OpUEHTAIH B BBIOOpE CBOEH
Oymyuien npodeccnoHaIbHOU
NEeSITETbHOCTH.

[TpuHuMaTh yyacTe B 00CYXIeHUN
poOIeM XUMUYECKOH 1
HKOJIOTUYECKOW HAIIPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MTO3UIIMIO TIO TpobIeMe 1
npeJiaraTb BO3MOKHBIE ITyTH €€
pelieHus

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME
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