MHUHUCTEPCTBO ITPOCBEHIEHUSA POC

CUHCKOM ®EJIEPAIINU

MunucrepcTBo oopaszoBanus Tyabckoil od1acTu
MyHnununajbHoe o0pa3zoBanue SICHOropckuii paion
MOY "Teaskockag COLI"

PACCMOTPEHO YTBEPXJIEHO
Ilegaroruyueckuii COBET JupexTop
[TpoTokon Ne 8
ot «30» aBrycra2023 r. doxuna E.B.
[Mpukaz Ne 100
ot «30» aBrycra2023 r.
PABOYAS ITPOTPAMMA

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

st ooygaromuxcs 10 — 11

¢. Teaskoso 2023

KJIaCCOB



MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1o XuMuUM Ha ypOBHE CpeIHEro oOuIero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUW K pe3ylbTaTaM OCBOCHHs ¢eaepalbHON 00pa3oBaTesbHON
nporpaMmbl  cpenHero obmiero ooOpaszoBanus (POII COQO), mnpeacTaBIeHHBIX B
denepaibHOM TOCyAapcTBEHHOM oOpaszoBarenbHoM ctanpapre COO, ¢ yuérom
Konuenuuu mnpenogaBanuss y4yeOHOro nmpeaMmera «XuMus» B 00pa3oBaTeIbHBIX
opranmzauusax Poccuiickoit ®enepanuu, pealn3ylOIIMX OCHOBHBbIE 00pa30BaTENIbHbBIE
MPOrpaMMbl, U OCHOBHBIX MooXkeHuM «CTpareruu pa3Butus BocnuTanus B Poccuiickoii
®denepanuu Ha iepuoa 10 2025 ropa» (Pacrnopspkenue IpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJIX0JI0B K pa3paboTKe IMpOorpaMMbl MO XUMHH, K OIpEAeSICHHI0 oOuei
CTpaTeruu OOy4YeHHs, BOCIUTAHUA W Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» aig 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHLIETITyaIbHbIE
nosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JIEH, COAEpKaHUs, PEe3yJIbTaTOB
oOy4eHUs 1 TPeOOBAHMM K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XumHuueckoe o00pa3oBaHUE, MOJy4aeMO€ BBIMYCKHUKaMU 0011e00pa3oBaTeibHON
OpraHu3alu, SBISIETCS HEOThEMJIEMOM 4YacThbi0o HMX 00pa3oBaHHOCTH. OHO CIIyXHUT
3aBEpPILIAIONIMM 3TAallOM peaju3allii Ha COOTBETCTBYIOUIEM €My 0a30BOM YypOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYLIUX LEIOCTHON CUCTeMe XMMHUYECKOoro oOpa3oBaHMs. DTU
LEHHOCTH KacarloTCsi MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMHUPOBAHMS MUPOBO33PEHUS U
oO1Iel KyJIbTYphl YEIOBEKA, a TAKKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0pPOBbIO U MPUPOJHOI cpenie. Peanusyercs xumuueckoe oOpazoBaHue 00y4aroluxcs Ha
YpOBHE CpeAHero ooOmero oOpa3oBaHUsA CpPEACTBAMHM Y4YEOHOro mpeaMera «XHUMHS»,
COJIep>)KaHHE W TMOCTPOCHHE KOTOPOTO OMpEAeNIeHbl B IMPOrpaMMe MO XUMHUHU C y4ETOM
cnenuUKy HayKH XUMUH, €€ 3HAaUeHUs] B TIO3HAHUU MPUPOJIBI U B MaTepUaIbHOMN JKU3HU
oOmiecTBa, a Takke ¢ Y4Y€ToM OOUMX IeJed M NPUHLMIIOB, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHME€ CHUCTEMbl CpelHero obmero obpasoBaHusi B Poccuiickoi
denepauuu.

XUMHSI Kak DJEMEHT CHUCTEeMbl ECTECTBEHHBIX HAyK HIpaeT ocoOyr pojib B
COBPEMEHHOW LMBMUJIM3AIMK, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOW KyJbTypbl. OHa
BHOCHUT CBOH BKJaJ B (POPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOI'O MBIILIEHUS, B CO3/1aHUE
LEJIOCTHOTO TMpeACTaBiIeHUs] 00 OKpyXalolleM MHUpe KakK O €JUHCTBE MPUPOJBI U
YyelioBeKa, KoTopoe (opmMupyercds B XMMHM Ha OCHOBE IOHUMAaHUS BEUIECTBEHHOI'O
COCTaBa OKPY’KAIOIIEr0 MHUpa, OCO3HAHMS B3aUMOCBA3U MEX]Yy CTPOCHHEM BEIIECTB, MX
CBOICTBaMU U BO3MOKHBIMH O0JIACTSIMHU PUMEHEHHUS.

TecHo B3aMMOJEHCTBYS € JPYrUMU €CTECTBEHHBIMM HayKaMHu, XUMHUS cTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIbTYphl, HEOOXOAUMBIM YCIIOBUEM YCIEIIHOTO TpyJa
W JKHU3HHU KaXI0ro ujeHa obmecrBa. CoBpeMeHHasi XUuMUsl KaK HayKa cOo3uJaTeNbHasi, Kak
HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHa Ha pelleHre rI00aJbHbIX MPo0iIeM yCTOMYUBOTO
Pa3BUTHS YEJOBEYECTBA — CBHIPHEBOM, DJHEPrETUYECKOM, MHIIEBOM, ISKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbl 3/10POBbSI.

B cootBeTcTBUM ¢ 00IIKMMHU LEISIMU U MPUHLKIIAMUA CPEIHETO 00IIero o0pa3oBaHus
comepkanue mnpeamera «Xumusa» (10-11 kmaccel, 0a30BbIii  YpOBEHb HM3YUYCHHS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO HAa OOILEKYJbTYPHYIO MOATOTOBKY OOydYaroluxcs,
HEOOXOIUMYIO UM [UIsl BBIPAOOTKM MHUPOBO33PEHUECKUX OPHEHTHPOB, YCIEIIHOIO



BKITIOUCHHSI B JKU3HB COLIMYyMa, MPOJODKCHHsI 00pa30BaHUsl B Pa3IUYHBIX 00JacTsX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBIsOIMMHU TIpeaMeTa « XUMUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckast
xuMust» U «OOmas U HeopraHWYecKash XMUMHs», OCHOBHBIM KOMITOHEHTOM COJICp KaHHsI
KOTOPBIX SIBIISTFOTCS OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUU 110 HEOPTaHMUECKON XHUMUH
(c BKIIIOYCHHMEM 3HAHWA W3 OOIIEH XWMUU) U OpraHMveckod xumuu. DopmupoBaHue
JAaHHOM CHCTEMBl 3HAHMW TIPU H3YyYEHUU TMpEeAMeTa OOECIeunBaeT BO3MOKHOCTh
pPaccMOTPEHHUsT BCETO MHOT000paswsi BEIIECTB Ha OCHOBE OOMIMX IMOHSTHH, 3aKOHOB U
TEOpUN XUMUHU.

Crpykrypa coaepxkanus KypcoB — «Opranmueckas xumus» u «OOmas wu
HEOpraHW4ecKas XuMus» chopMHpoOBaHa B IPOrpaMMe 10 XUMHUU Ha OCHOBE CHCTEMHOTO
NOJX0/1a K U3YYEHHUI0 Y4eOHOTro MaTepuana U 00yciIoBIeHa HCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHWUA Ha OINpeAeTEHHBIX TEOPETHUECKUX YypoBHAX. Tak, B Kypce
OpPraHUYECKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHUYECKOW TEOPHH
CTPOCHHSI OpPTaHMYECKHX COCAMHECHHWU, a TakKe Ha YpPOBHE CTEPCOXMMHYECKHX W
DJIEKTPOHHBIX TMPEJICTaBICHU O CTpoeHHH BemlecTB. CBeleHUs 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCI B PAa3BUTHH — OT YIJIEBOJAOPOJOB O CIOXKHBIX OHOJOTHYECKU
aKTUBHBIX COEOWHEHWH. B Kypce oOpraHmdeckod XUMHH T[OJIYYalOT pPa3BUTHE
copMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs IepBOHAYAIIbHBIC
NPEJICTABICHUS O XHMHUYECKOW CBSI3M, KIACCU(PUKAIMOHHBIX MpPHU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHSI, O XUMUIECKOU PEAKITHH.

[To HOBBIM yTJIOM 3peHHsI B IpeAMETe « XUMUS» 0a30BOT0 YPOBHS pacCMaTpPUBACTCS
M3YYCHHBI Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS TEOPETHUECKUN MaTepuan u
(dakToIOTHYECKHE CBEJCHHS O BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B YaCTHOCTH, B
Kypce «OOmas ¥ HEOpraHWYecKas XuMHUsS» OOydJaomuMCs TMPEAOCTaBISCTCS
BO3MOXXHOCTh OCO3HaTh 3HAUEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKUX HU
METOJIOJIOTUIECKUX MO3UINH, TITy0)Ke MOHATh UCTOPHUYECKOe M3MEHEHHE (PYHKIIMA 3TOTO
3aKOHA — OT 00001IaroIel 10 00BICHSIOUIEH U MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHWN O BaKHEHIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHUH,
CBOMCTBaX M NPUMEHEHWH, a TaKXKe O XHMHUYECKHUX PEAKIHSIX, HX CYIHOCTH W
3aKOHOMEPHOCTSX MpOTeKaHusi AomonHsercs B kypcax 10 m 11 kimaccoB snemeHTamu
COJEpKaHUs, UMEIOUIUMH KYJIbTYPOJIOTHUECKHA M MPHUKIATHOW XapakTep. JTH 3HAHHS
CHOCOOCTBYIOT OHMMAaHHUIO B3aUMOCBSI3W XMMHUHU C APYTMMHU HayKaMH, PacKpBIBAIOT €&
pOJb B TO3HABATEIBHOW M TIPAKTUYECKOH MAEATeTbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT
BOCIIHUTAHUIO YBXEHHUS K MPOIECCY TBOpYECTBA B 00JACTH TEOPUHM M TMPAKTUUECKUX
NPUJIOKEHUN XHWMHHW, TOMOTAOT BBIMTYCKHUKY OPHUEHTHPOBATHCSI B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TpoOJeMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICITUBATH
uHGOPMAIUIO U IPUMEHSTH €€ JJIs TOTOHEHUSI 3HAHUH, PEIICHUs UHTEIJICKTYalbHbIX U
HKCIIEpUMEHTANIbHBIX HCCIIEJOBAaTENIbCKUX 3a7ad. B 1menom conepxkaHue y4eOHOTO
npeaMeTa «XUMUS» JaHHOTO YpPOBHS M3YYEHHs OpPHUEHTHPOBAHO Ha (OPMHUPOBAHUE Yy
00yJaroMXxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl TOHUMaHUsT (UIOCOPCKUX HICH, TAaKUX
KaKk. MaTepualbHOE  EIMHCTBO  HEOPTraHWMYECKOTO0 W OpPraHMYecKoro  MHpa,
00YCIIOBJICHHOCTh CBOWCTB BEIIECTB MX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
NPUPOHBIX SIBICHUHA MyTEM DKCIIEPUMEHTA W PEHICHHsS MPOTHBOPEUUH MEXTY HOBBIMU
dakTaMu W TEOPETHUECKHMH TMPEANOCHUIKAMU, OCO3HAHHE POIU XHMHH B PEUICHUH
HKOJIOTHYECKUX MpoOJeM, a Takke NpodsieM cOepeKeHHs] SHEPreTHUECKHX PEeCypCoB,
CBIPBSI, CO3JJaHUS HOBBIX TEXHOJIOTHI U MaTEpUaJOB.



B mnane pemieHus 3agad BOCIUTAHUS, Pa3BUTHS M COLMATU3AIUU OOYJArOIIUXCS
MPUHATHIE IPOTPAMMOI 0 XUMHHU TIOJXOABI K OMPEACICHUIO COJCPKAHUSI U TMTOCTPOCHHS
npeaMeTa IMpeaycMaTpuBalOT (OPMUPOBAHHWE YHHUBEPCANBHBIX YYeOHBIX JEHCTBUH,
UMEIONMX 0a30BOE 3HAYCHHE IS Pa3IUYHBIX BUIOB JEATEIHHOCTH: PEIICHHS TpooieM,
MOWCKa, aHaju3a U Oo0pabOTKU WHQOpPMAINH, HEOOXOAUMBIX I MPUOOPETEHHUS OIbBITa
NPAaKTHYECKON W HCCIIEeNOBATENLCKON JEeATENIbHOCTH, 3aHUMAIOMICH Ba)KHOE MECTO B
MO3HAHUH XFMHH.

B mpakTuke mpenogaBaHus XMMHUY KaK Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus,
TaK U Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHUs, MPH OINPEACICHUHN COIACPKATEIHHON
XapaKTEePUCTUKH IIeTICH H3ydeHus IpeIMeTa HampaBIeHHEM ITIEPBOCTEIIEHHON 3HAYMMOCTH
TPaIUIIMOHHO TpHU3HAETCS (QOPMHUPOBAHHUE OCHOB XHMHUYECKOH HAyKHM Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MTPAKTHUECKOHN NIEATEIHHOCTH YEIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOAMYECKON TOYKM 3pEHHUs TaKOW MOAXOH K
OTIPE/ICTICHUIO TIeTICH N3yUeHUs TIPEeIMETa SIBJISICTCS BIIOJIHE OTPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TTABHBIMU IEISIMU M3YYCHHUS TpPEAMeTa «KXUMUSI»
Ha 0a3oBoM ypoBHe (10 —11 ki1.) sIBISIOTCS

dbopMUpOBaHHE CUCTEMBl XMMHUYECKHX 3HAHWH KaK BaKHEUIIEH COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOH KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIFOYCBBIC
NOHATHA, (DyHIaMEHTATbHBIE 3aKOHBI M TEOPHH XUMHHU, OCBOEHHE S3bIKa HAYKH,
yCBOGHHE W TIOHMMaHHE CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C HCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHS;
dbopMupoBaHWE W pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB M XHUMHYECKHX PEaKIMi, HEOOXOIUMBIX i MPHOOPETEHUS yMEHU
OPUEHTHPOBATHCSI B MHUPE BEHIECTB W XMUMHYECKHX SIBJICHH, UMEIOIUX MECTO B
pUpo/Jie, B MPAKTUISCKON 1 TTOBCETHEBHOM JKU3HH;

pa3BUTHE YMEHHUW W CIOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAOMIOJCHUEM W
OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COOIIOJACHHEM MpaBHI O€30MacHOTO
oOpalieHust ¢ BeleCTBaMHu.

Hapsny c otuM, conxepkarenbHas XapaKTEpHCTUKa Ieled W 3afad H3y4YeHHs
npeaMeTa B MporpaMMe MO0 XMMHUU yYTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHCTeMe cpeaHero oOmiero oOpa3oBanus. CeromHsi B
NPENoJaBaHUM XUMHUU B OOJNBIIEH CTENneHW OTHAETCS MPEANOYTCHHUE NPAKTUIECKOM
KOMIIOHEHTE COJep>KaHusi OOydYeHUs], OPUCHTHPOBAHHOW Ha TOATOTOBKY BBIITYCKHHKA
o0mieoOpa3oBaTebHON  OpraHW3alMM, BIAJACIONIEr0 HE  Ha0OpoM  3HAHWHA, a
(GYHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSMHU aKTUBHOTO TOTYYCHHSI
3HAaHWH ¥ IPUMEHEHHS UX B peaTbHOU )KU3HU TSl PEIICHUS MPAKTUISCKUX 3a1a4.

B cBsa3u ¢ 3TUM Tpu HM3y4YeHUHM TpeaMeTa «XHUMHS» JOMHUHUPYIOIIEE 3HAYCHUE
NPUOOPETAIOT TaKKE LENH U 3a/1a4H, KaK:

amanranusi OOydYalolUXcs K YCIOBUSAM JWHAMHUYHO pPa3BUBAIONIETOCS MHPA,
dbopMupoBaHUE WHTEIUICKTYyadbHO PA3BUTON JMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHMIO,
COTPYJHHYECTBY, CAMOCTOSITETLHOMY MPHUHAITHIO TPAMOTHBIX PEIICHWA B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMECHECHUEM;

¢dopmupoBaHre y O0YYarOMIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHIA),
UMEIONINX YHUBEPCAIbHOE 3HAYCHHE ISl PAa3IMYHBIX BUOB ACSITEIBLHOCTH. PEIICHHUS
npo0ieM, IoKMCKa, aHaIKu3a U 00padoTKU HHPOPMALIUU, HEOOXOUMBIX JIJIsl MPUOOpETEHUs
OTIBITA IEATETHLHOCTH, KOTOpas 3aHMMAeT BaYKHOE MECTO B MO3HAHWUU XHUMUH, a TAKXKe IS



OLICHKH C TIO3UIMI DKOJOTHYECKOW OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB H
XUMHUYECKUX TPOIIECCOB HA OPTaHU3M YelIOBEKa U IPUPOTHYIO CPEy;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HWHTE/UICKTYaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH O00y4alomuXcsi: CHOCOOHOCTH CaMOCTOSATENbHO NPUOOPETaTh HOBbBIE
3HaHHMS T0 XUMHHU B COOTBETCTBHUU C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOIh30BaTh
COBpeMeHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a y4eOHOH U HaydHO-
MOMYJIIPHON MH(DOPMAITUN XUMHYECKOTO COJICP KAHMS,

dbopMupoBaHHe ¥ pa3BUTHE y OOYYAIOIMIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHNS, HaOMIOJATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TIPU IUIAHUPOBAHUU W TMPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA,

BOCTIUTaHHE y OOydYaIOImuXcs YOSKIEHHOCTH B T'YMaHUCTUYECKOW HAMPaBICHHOCTH
XAUMUH, €€ BaXKHOH pOJMM B pEIICHWH TJIOOATBHBIX MPOOJIEM PpPallOHAIBLHOTO
MPUPOJIOTIONH30BAHUS,  TIOMOJHEHUS  DHEPTreTHUECKUX PECYpCOB W COXPAHCHHS
MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJIE
¥ CBOEMY 3/I0POBBIO, a TaKXKe MPHOOPETEHUS ONBITA MCIIOIb30BaHMUS MMOTYYCHHBIX 3HAHUH
JUIS. TIPUHSATHS TPAMOTHBIX PpCEUICHUH B CHTYallUsAX, CBSA3aHHBIX C XHUMHUYCCKUMU
SIBJICHUSIMH.

B ydebHOM maHe cpemHero obmiero oOpa3oBaHHUS TpeaMeT «XUMHUs» 0a30BOTO
YPOBHS BXOAWT B COCTaB MPEAMETHOM 001acTH «ECTECTBEHHO-HAYUYHBIC MTPEIMETHI».

OOmiee 4YnMcIO YacoB, OTBEAEHHBIX IJISl W3YYCHHs XHMHH, Ha 0a30BOM ypOBHE
cpeaHero odmiero oopasoBanus, coctaBisger 68 wacos: B 10 kmacce — 34 yaca (1 yac B
Heaeno), B 11 kinacce — 34 yaca (1 yac B Hezeno).

COJEP)KAHUE OBYUEHUS

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBBI OPraHUYECKON XUMHH

IIpenmer opraHMyeckod XUMHUU: €€ BO3HUKHOBEHHE, Da3BUTHE U 3HAYCHUE B
IIOJIy4€HUHN HOBBIX BELIECTB U MaTepUAJIOB. Teopus CTPOECHUSI OPraHUYECKUX COCIMHEHUN
A. M. bytnepoBa, €€ ocHOBHble NoJOKeHUS. CTpyKTypHbIEe (HOPMYJIbl OPraHMYECKUX
BewecTs. ['omonorus, uzomepus. XUMHAUYECKasl CBA3b B OPraHUYECKUX COCAUHEHUAX —
OJIMHApHBIE U KpaTHBIE CBA3HU.

[IpencraBinenne o kiaccudukauuMm oOpraHudeckux BemecTB. Homenknatypa
OpPraHUYECKUX COCJAMHCHUH (CHCTeMaTHuYecKas) U TPHUBHAJIbHBIC HA3BaHUS BAXKHECHUIIUX
IIPECTABUTEIIEN KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE ~ METOABl  M3YYEHHs] BEIIECTB MW WX INPEBpallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHX BEUIECTB M MaTepuajlaMM Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ OpraHMYeCKMX BELIECTB, HAOMIOJEHHME M  OINHCAHUE
JEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPALLEHUIO OPraHUYECKUX BELIECTB IIPU HATPEBaHUU
(mnaBneHue, 0OyrIIMBaHUE U TOPCHUE).

Yriaesoxopoasl

AJKaHBI. COCTaB U CTPOCHHE, TOMOJIOTUUYECKUM PsAA. MeTaH M 3TaH — IPOCTEUIINe
NPEJCTABUTENIN AJTKAHOB. (PU3UYECKHE M XMMUYCCKHE CBOMCTBA (peakiuy 3aMElICHUS U
TOpEHUs), HAXOXKJCHUE B TIPUPOJIC, TIOTYUYCHUE U IPUMEHEHHE.



AJIKEHBI. COCTaB M CTPOCHHE, TOMOJOTMUECKUU psAN. OTWUJIEH U TMPOINUJIeH —
MPOCTEHINNEe MPEACTABUTEM aKCHOB.: (PU3MYCCKHUE W XMMHYECKHE CBOWCTBA (peakiiuu
THIPUPOBAHMS, TaJOrCHUPOBAHUS, THIpATallid, OKHUCIEHHA W IOJMMEpPHU3allin),
MOJTy4Ye€HUE U IPUMEHEHUE.

Ankanuensl. OytagueH-1,3 wu MerwiOyramueH-1,3: cTpoeHue, BaKHEUIINE
XHUMHYECKHe cBoMcTBa (peakius mojuMepu3saiun). [lomydeHne CHHTETHYECKOro Kaydyka
Y PE3UHBI.

AJKMHBI. COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJOTUYECKHH psl. AIETUNIEH —
MPOCTEHIINI TIPEACTAaBUTENb AJIKHHOB. COCTaB, CTpOCHHUE, (PU3UUECKue W XUMHUYECKHE
cBoiicTBa (peaKIMy THAPUPOBAHMSI, TAJIOTCHUPOBAHMS, THAPATAIIUH, TOPEHU), TOTYUCHHE
Y TIPUMEHEHHUE.

Apenbl. bensoit: cocraB, cTpoeHue, PU3NUSCKUE M XUMHUECKHE CBOMCTBA (peakiiuu
rajJJOrCcHUPOBAHUSI W HUTPOBaHM), IMOJy4YeHHE W NpuMeHeHue. Toayon. cocmas,
cmpoeHnue, usuveckue u xumudeckue ceovcmea (peakyuu 2an02eHUPOSAHUS U
HUMPOBAHUsL), NOLyYeHue u npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBA3b
MEXy YII€BOAOPOAAMH, MPUHAJICKAITUMHU K PA3TUIHBIM KJIACCaM.

[IpupoHbIe UCTOYHUKHU YTJIEBOAOPOAOB. IIpuponHbIii ra3 U MOMYyTHBIE HE(PTSHBIC
razel. Hedpth 1 €€ mpoucxoxaenue. CrocoObl nepepaboTku HEPTHU: TIEPETOHKA, KPEKUHT
(TepMHUYECKH, KaTaTUTHYCCKUH), muponu3. [IpoaykTel mepepabOTKH HEPTH, HX
MPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBIH yrojib M TPOAYKTHI €r0
nepepadoTKu.

OKCIEpUMEHTAJIbHBIE ~ METOABl  M3Y4YEHUs] BEIIECTB W WX MPEBpallCHUN:
O3HAKOMJICHHE C O0pa3llaMH IUIacTMacCc, KayuyyKoB W pe3uHbl, Kojuiekuuu «HedTb» u
«YTonp», MOJETUPOBAHUE MOJIEKYJl  YIJIEBOJOPOJIOB U  TaJOr€HONPOU3BOJIHBIX,
MPOBEJICHNE MPAKTUYECKON PAOOTHI: MOJYyYCHUE ATUIICHA U U3YUYEHUE €T0 CBOMCTB.

PacuéTHrle 3agaun.

BbiuncieHuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIHMYECTBA
MCXOJIHOT'O BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOITUYECTBY
OJTHOTO M3 MCXOHBIX BEIIECTB MM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranudeckue coeJHHEHUs

[IpenenbHble OAHOATOMHBIC CIIUPTHI. METaHOM U 3TAHOJ. CTPOCHHE, (PU3NYECKUE U
XHUMHAYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH MeETajUlaMH, TaJOoreHOBOIOPOIaMHU,
ropeHue), npuMeHeHue. BomopojHbie CBSI3W MeEXaAy MOJEKyJIaMH CIHUPTOB. JleficTBhe
METaHOJIa U ATAHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaroMHble CIHUPTHI. DTUICHIJIMKOIb W TIUIEPHUH. CTPOCHHE, (PU3HUYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJEMCTBHE CO INEIOYHBIMU METallIaMd, KadeCTBCHHAs
peakiusi Ha MHOTOATOMHBIC CIUPTHI). JlelicTBHE Ha opraHu3M YeioBeka. lIpuMeHeHue
[JIMIIEPUHA U DTHJICHTITUKOJIS.

deHout: cTpoeHHue MOJEKYJbI, PU3NYECKUEe U XUMUUYECKHUE CBOWUCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpnerunipl U kemoHvl. DopManblieTu, aneTaabJIerua. CTpoeHue, (Gu3nyeckue u
XHMHYECKHE CBOMCTBA (peaKiuy OKHUCICHHS M BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEaKIInu),
MOJTy4Y€HUE U PUMEHEHUE.

OHOOCHOBHBIE TMpeJebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAs W YKCyCHas
KHUCJIOTBI: CTPOeHHUE, (PU3UUECKHe U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe IS Kiacca
KHCJIOT, Peakius dTepu(pUKaIiK), ToayueHrue U npuMeHeHne. CTeapruHOBas M OJICHHOBAs




KHCJIOTHl KaK MPEICTaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOOIIIee JEeHCTBHUE.

Crnoxnble 3¢Gupbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIpONU3 CIIOXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruonoruyeckas poisb KUPOB.

VTriaeBoabl: COCTaB, KiacCH(UKalUs YriIeBOJAOB (MOHO-, JH- W TOJHUCAXaPHIbI).
['mroxo03a — nmpocTeimnii MoHOcaxapu: 0COOEHHOCTH CTPOSHUSI MOJIEKYJIbI, PU3NYECKUEe U
XAMUYECKHe CBOWCTBa (B3ammoneictBue ¢ ruapokcumom wMeau(ll), oxucienue
aMMHaYHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBIeHHE, OpOKEHHE TJIIOKO3bI),
HAXO0XJEHUE B MPUPOE, MPpUMEHEHue, Ouonorudeckas poib. Portocunres. OpykTo3a Kak
M30MeEp TITIOKO3BI.

KpaxmMan wu wnemnono3a Kak OpUpoAHble monumepbl. CTpoeHHE KpaxMmala u
HEJUTF0NI03bl. DPU3MYecKre M XMMHYSCKHE CBOMCTBA Kpaxmaia (THIpOJin3, KaueCTBEHHAs
PEaKIs C HOJA0M).

DKCIIEpUMEHTAIIBHBIE METOJIbl U3YUEHUS BEIIECTB U MX MPEBPAILLICHUI: TPOBEAECHUE,
HaAO0JII0/ICHUE W OMKCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbIE
pEaKIMU OJJTHOATOMHBIX cUPTOB (OKHciIeHue dTanona okcuaom meau(ll)), MHOroaTOMHBIX
ciupToB (B3aumojieiicTBue raumepuna ¢ ruapokcuaom meau(ll)), anpaernnos (okucieHue
aMMHa4dHbIM pacTBopoM okcuna cepedpa(l) u ruapoxcumom memu(ll), B3aumoneicTare
Kpaxmajia ¢ MOJIOM), MPOBEJCHUE MPAKTUYCCKONW pabOTHI: CBOMCTBA pacTBOpa yKCYCHOMU
KHCJIOTHI.

PacuétHnlie 3agaun.

BbruucnieHusi o ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEIEeCTBa WM MPOJIYKTa PEAKIUH M0 U3BECTHBIM Macce, 00bEMY, KOTHUUECTBY
OJTHOTO M3 UCXOJIHBIX BEIICCTB WU MPOJIYKTOB PEAKIIUN).

A3oTcozepxkanme OpraHnuecKue COeIMHEHMS.

AMUHOKHCIIOTBI KakK aM@oTepHble OpraHuyYecKkue coenuHeHus. Dusznueckue u
XAMUYECKHE CBOWCTBA aMHUHOKHCJIOT (Ha mMpUMepe IIMIMHA). bronorndyeckoe 3HaueHUE
aMUHOKHUCNOT. [lenTuasl.

benku Kak npupoaHbIe BBICOKOMOJIEKYIJISIPHBIE COeAMHEHMs. [IepBuuHas, BTOpuyHas
U TPETUYHAas CTPYKTypa OeJIKOB. XMMHUYECKHE CBOMCTBA OEJKOB: TUAPOIIN3, J€HATYpalus,
KaueCTBEHHbIE PEAKIIMU Ha OCKH.

OKCHepUMEHTAJIbHbIE METO/Ibl U3YUYEHHUs BEIECTB U MX MPEBpAIlCHUI: HaOII0IeHUE
U OINHUCAaHHE JEMOHCTPALMOHHBIX OMNbBITOB. JeHAaTypalusi O€JIKOB MpU HarpeBaHHH,
L[BETHBIE pEaKIM1 OEJIKOB.

BbicokomoJieKyIsIpHBIEC COCAMHECHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN. MOHOMED,
MIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALNN, CPEIHAS MOJEKYIIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJUMEepu3anus M
MTOJIMKOHJEHCALNS.

OKCIIEpUMEHTAJIBHBIE ~ METOABl  M3YYEHHs] BEIIECTB M HUX NPEBpallCHUM:
O3HAaKOMJIEHHME C oOO0pa3luaMy MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.

MeXIpeIMETHBIE CBA3U.

Peanuzanus MeXNpeAMETHBIX CBA3€H NpH HM3y4yeHUU opraHudyeckod xumuu B 10
KJIaCCE OCYILIECTBISETCA Yepe3 UCIOJIb30BaHUE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUM, TaK M IIOHATHM, SBIISIIOIIUMXCS CUCTEMHBIMHU JUIA OTACJIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TTOHSTHS. SBJICHUE, HAYYHBIN (DaKT, THIMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCHUUKaIUsi, NEPUOJAUYHOCTh, HAONIOJCHUE, H3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dwusuka: mMaTepus, DHEPrHs, Macca, aroM, 3JEKTPOH, MOJIEKYJa, dHEPreTUYCCKHM
YpPOBEHb, BEIIECTBO, TeJlO, O0BEM, arperaTHoe COCTOSHUE BEIIECTBa, (U3NYECKHE
BEJIMYMHBI U €MHUIIBI KX U3MEPECHHUSI.

buonorus: kierka, opranusM, 6uocdepa, oOMeH BelIeCTB B Opranu3mMe, (poTocuHTe3,
OMOJIOTUYECKU aKTUBHbBIE BeIecTBa (OCTIKH, YIIICBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE TOPOJBI, TOJE3HBIE HWCKOMaeMble, TOILIUBO,
pecypchl.

TexHomorusi: MHIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATHHOTO TIMTAHHWS, MOIOIINE
CpEICTBa, JIEKAPCTBCHHBIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX
¥ CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne OCHOBbI XUMHUU

XUMHUECKHI 37eMeHT. AToM. Sapo aroma, H30TOMNblL. DJIEKTPOHHas 000J0YKa.
DHepreTuvyeckue YpOBHHU, MOIYPOBHU. ATOMHBIC opOuTamu, S-, P-, O- DJIEMEHTHI
Oco0OeHHOCTH paclipesiefieHUs 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTypallUsi aTOMOB.

Ilepnoanueckuit 3akoH U llepuoguueckas cucrema xuMuueckux diemeHTos JI. .
MenneneeBa. CBsi3b NEPUOANUYECKOTO 3aKoHa U llepronnueckoil CUCTEMBI XUMHYECKUX
anemeHToB JI. WM. MeHngeneeBa ¢ COBpPEMEHHOW TEOpPUEH CTPOCHHUS aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHsI CBOWCTB XHUMHUYECKHUX DJIEMEHTOB U O0pa3yeMbIX HMU
MPOCTBIX M CJOHBIX BEMIECTB IO IpyNmnaM M IMEpUOAaM. 3HAYECHHE NEPUOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKHU.

CtpocHue BelecTBa. XUMHUCCKasi CBSI3b. BUIbl XMMHUYECKOW CBsi3u (KOBaJCHTHAs
HEMoJIIpHAasl W TOJIApHAs, HWOHHAs, MeTauihdeckas). MexaHu3Mbl 00pa3oBaHHs
KOBQJICHTHOM XUMHYECKOW CBsi3u (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopoaHast
CBA3b. BaJleHTHOCTB. DNEKTPOOTpULIATENBHOCTE. CTeNeHb OKUCIEHUs. VIOHBI: KATUOHBI U
AHUOHBL.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIbI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT
TUIA KPUCTAJUIMYECKON PEIIETKHU.

IloHAaTHE O nUcnepcHBIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpPLI. MaccoBas
JIOJIS1 BELIECTBA B PacTBOPE.

Knaccudukanuss Heopranuueckux coequHeHuid. HoMeHkmatypa HeopraHWYecKux
BEILIECTB. I eHeTnueckas CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAICKAIINX K Pa3IMYHbIM
KJIACCaM.

Xumnueckas peakius. Knaccupukanus XUMUYECKUX peaklMii B HEOPTraHUYECKOW U
OpraHWYECKOW XWMMHHM. 3aKOH COXPAHEHUS MACChl BEIIECTB, 3aKOH COXPAaHEHUs H
IIPEBPALLECHUS SJHEPTUM IIPU XUMUYECKUX PEAKLUAX.



CKopocTh peakiuy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (hakTopoB. OOpaTUMbIC PEaKIIUU.
Xumuueckoe paBHoBecHe. DAKTOPHI, BIUSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
ITpunnun Jle Hlarense.

OnekTponutuyeckas auccormanus. CunbHble W chnabble 2ekTpoautsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaibHas, IIEJI0YHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCNIEpUMEHTAIBHBIE ~ METOJbl M3Y4YEHHMsS] BEIIECTB M UX IPEBPAIICHUN:
neMoHcTpanus Tabmun «[lepuogmdeckas cucrema xumuueckux odiementoB J[. U.
MeHneneeBa», U3yuyeHHE MoJieNied KPUCTAUNIMUECKUX PEETOK, HaOMI0ICHUE U OMKMCaHUe
JICMOHCTPALIMOHHBIX M J1TAOOPATOPHBIX OIBITOB (pa3lIoKeHHE MEPOKCHIA BOJAOpOJa B
MPUCYTCTBUM KATaau3aTopa, OMPEAECICHUE CPEIbl PACTBOPOB BEMIECTB C IMOMOIIBIO
YHHUBEPCAIBHOI'O HHAMKATOPa, PEaKIMd HOHHOTO OOMEHa), MPOBEICHHUE MPAKTHYCCKON
paboThl «BrnusHUE pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOW pEeaKIum».

PacuétHrnle 3agaun.

PacyéTel Mo ypaBHEHUAM XMMHUYECKHUX PEAKIUW, B TOM YHUCJIE TEPMOXUMHYECKUE
pacué€Thbl, pacu€Thl C UCIOJIB30BAHUEM MTOHATUSA «MACCOBAs JOJISI BEIIECTBA.

Heopranuuyeckass XuMust

Hemerannel. Ilomoxenne nHemetramioB B lleproandeckoil cuUCTEME XUMHYECKUX
sanementoB [[. . MenzaeneeBa u ocobeHHOCTH cTpoeHHs] aTOMOB. DU3NUecKue CBONCTBA
HEMETAJIOB. AJUIOTPONHUS HEMETauloB (HAa MpHMepe KHcaopoja, cepbl, docdopa u
yrieposa).

XUMHUYECKUE CBOMCTBA BaKHEHIIIMX HeMeTaIOB (rajloreHoB, cephl, a3oTa, Gocdopa,
yriaepoaa W KPEeMHHs) W HX COCAUHEHHH (OKCHIOB, KHCIOPOACOCPAIIUX KHCIIOT,
BOJIOPOIHBIX COCJMHEHUN).

[IprMeHeHne BaXKHENIIINX HEMETAIIOB U UX COCTMHEHU.

Mertamibl. Ilomoxenne wMetamwioB B Ilepuoanueckoid CUCTEME XHUMHUYECKUX
anemeHnToB [[. . MennaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme — gusuueckue  cBoiictBa  MeTtaioB.  CrulaBel  METaJlJIOB.
DIIEKTPOXUMHUUECKUI Pl HAPSHKEHUN METAIIIOB.

XUMUYECKHE CBOWCTBA BAaXHEHITUX MeTaUIoB (HATpUil, KaJui, KalbIMi, MarHWi,
AIFOMHUHUH, ITUHK, XPOM, KEJIe30, MEJIb) U UX COCAUHCHHUI.

OO6miue crocoObl moyueHus MeTauioB. [I[puMeHeHre MeTaJIOB B OBITY U TEXHUKE.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYEHHs] BEIIECTB M MX MPEBPAIICHUN: HU3YUEHHE
KOJUIEKIIMK «MeTauibl U CIJIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAbHBIX
3a1a4, HaOMIOJCHUE U ONHCAaHUE JEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OMBITOB
(B3aMOJIECTBUE THUIPOKCHUIIA ATIOMUHUS C PACTBOpAMH KHCJIOT U  IIEJI0YeH,
KaueCTBCHHBIC PEeaKIIMKA Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3anauu.

Pacuéthl Macchl BelecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WiId 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, PacuéThl MacChl
(0ObéMa, KONMHMYECTBA BEINECTBA) MPOAYKTOB PEAKIMH, €CIM OHO W3 BEIISCTB HMEET
MIPUMECH.

XuMHUS U )KU3Hb

Ponr xumuum B oOecniedeHUH HKOJIOTUYECKOM, HSHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, Pa3BUTHN MEeAUIMHBI. [[OHSITHE 0 HAYUHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIAM.



[IpeacraBnenuss o0 OOIMIMX HAYYHBIX NPHUHIUIAX TTPOMBIIIJICHHOTO MOJYYCHUS
Ba)KHEUIIINX BEIICCTB.

UenoBek B MUpPE BEIIECTB M MATEPUAIOB: BaXKHEUIIINE CTPOUTEIbHBIE MaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MAaTepHabl, KpPACKH, CTEKIIO, KEpAMHKA, MaTEPUAJIbI ISl SJIEKTPOHUKH,
HaHOMAaTepualibl, OpraHNYECKUE U MUHEPAJIbHbIE YA0OPEHNS.

XUMUA U 3[I0POBbE YEIOBEKA: MPABUIIA UCIIOIB30BAHUS JIEKAPCTBEHHBIX MIPEINAPATOB,
npaBuiia 0€30MacCHOTO HCIIOIB30BaHUS TPENapaToB OBITOBOM XUMUM B TIOBCEIHEBHOM
JKU3HH.

MexnpeaAMETHbIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBsI3ed TMPU U3YYEHUHU OOIIEH M HEeOpraHu4eCKOou
xumun B 11 kiacce ocCyIecTBISIETCS Yepe3 HMCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHSATHUM, TaK W TIOHATHUH, SBJISIIOMIMXCS CUCTEMHBIMH [JI1 OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mMe ecTeCTBEHHO-HAy4YHBbIC MOHSTHUS. Hay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHS,
aHajau3, CHUHTE3, Kiaccuukamus, TMEepUOJUYHOCTh, HAOIIOJICHUE, JKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, ABJICHUEC.

dusuKa: MaTepus, JHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOTI,
PaIMOaKTUBHOCTh, MOJICKYJIa, DSHEPreTUUECKUU YpOBEHBb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHHME BEIIECTBA, (PU3UUECKHUE BEJIMYMHBI U CIUHUIBI UX HU3MEPEHHS,
CKOpOCTb.

buosnorus: kierka, opraHusM, dKocucTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJIbI, TOJIE3HbIE WCKOMAEMbI€, TOTUIMBO,

pecypcehl.
TexHonorusi: XuMu4eckas MPOMBIIUIEHHOCTb, METAJULypTus, MPOU3BOJCTBO

CTPOUTCIIBHBIX MaTCpUuaJIOB, CEJIbCKOXO03SIMCTBEHHOE MMpOnU3BOACTBO, M cBada
MPOMBIINIJICHHOCTD, q)apMaI_IeBTI/I‘IeCKaSI IMPOMBIIIIJICHHOCTD, MMPpOU3BOACTBO
KOCMCTHYCCKHUX npenaparTros, MMpOnU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHUaJoB,

QJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOT'UH.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOIT'PAMMEI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycraHaBiuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHHUS 00y4arOUIUMUCS
nporpaMm  cpeaHero obmiero o0OpaszoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HaydHo-MeTonu4Yeckoi OCHOBOM JijIsi  pa3paOOTKH  IJIAaHHPYEMBIX
pE3yJIbTaTOB OCBOEHUSI MPOTrpaMM CPEAHEro 00IIero oOpa3zoBaHUsl ABISIETCS CUCTEMHO-
JeSTeIIbHOCTHBIN TTOAXO/I.

B cooTBeTCTBUU ¢ CUCTEMHO-/IEITEILHOCTHBIM MOJXO0I0M B CTPYKTYpPE JTUYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHMHS» Ha YPOBHE CpeIHEro o0mero oOpa3oBaHMs
BbIJICJICHBI CJIETYIOIINE COCTABIISAIONINE!

OCO3HaHHE O0YYaIOIUMHUCS POCCUUCKON IpaxaaHCKOW UACHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPE/IEICHUIO;

HaJu4Yue MOTUBAIIMK K 00YyUEHHUIO;



I[eJICHANPABIICHHOE pa3BUTHUE BHYTPEHHUX YOEKJICHUM JUYHOCTH HA OCHOBE
KIJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUITUN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh W CIHOCOOHOCTh  OOYYalolIMXCS PYKOBOJICTBOBATHCSI B  CBOEH
JESATeTbHOCTH I1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMHU IIEJIOCTHOW cHUCTEME
XUMHYECKOT0o 00pa3oBaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOW ¥ BOCIUTATEIHHOM MACATEILHOCTH B COOTBETCTBUU C TYMaHHUCTHYECKUMH,
COITMOKYJIbTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU W HJealaMU POCCHICKOTO
IPAXKJIAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE HOPMAaMHU U IpaBUJIAMU IOBEICHUS,
CIIOCOOCTBYIONTMMH  MPOIIECCaM  CaMOIIO3HAHMS, CaMOPa3BUTHUSA U  HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O0YUAIOIIINXCS.

JlugyHOCTHBIE ~ pe3ynbTaThl ~ OCBOCHHUS  mpeaMera  «XUMHUS»  OTpPaxarT
c(hOpMUPOBAHHOCTb  ONbITA  IO3HABATEIBHOW W  MPAKTUYECKOW  JEATEeIbHOCTH
00yyYaromuxcs 1Mo peaan3aiy IPUHATHIX B 00I1I€CTBE IIEHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpaIaHCKOT0 BOCIUTAHUS:

OCO3HAHUS OOYYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U OO0sS3aHHOCTEH,
YBXXEHUS K 3aKOHY U TIPABOTOPSIJIKY;

MIPEACTaBICHUS O COIMATIBbHBIX HOPMAaX W MpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHUHN B
KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [EATCIIBHOCTH TPH CO3JIaHUU Y4YEOHBIX
MPOCKTOB, PEIICHUH YYEOHBIX W IO3HABATEIBHBIX 3aJlay, BBIMOJHEHUU XUMHYECKHUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI
JIPYTUX TPU aHAIU3E PA3IMYHBIX BUJOB YUCOHOM NESITEILHOCTH,

2) NaTPHOTHYECKOTO0 BOCTIHTAHUSA:

IIEHHOCTHOT'O OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTEUECTBEHHOMN
XUMUHU,;

YBaYKEHUSI K TIPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHHUS TOTrO, 4YTO JOCTH)KCHUS HAYKH €CThb pe3yJbTaT JIUTEIbHBIX
HaOII0/ICHUM, KPOTIOTIUBBIX SKCIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSIHHOTO TPy/Aa YU4EHBIX
Y TIPaKTUKOB,;

WHTEepeca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TOCICAYIOIIEM aHaIN3e
nH(pOpMaIMK O NMEePEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHONW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS,

CIIOCOOHOCTHU OIICHUBATh CUTYyallud, CBS3aHHBIE C XUMHUYECKUMU SIBJICHUAMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE IMOBEIECHUE M MOCTYIKH CBOMX TOBAPHUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUI 3TUX MOCTYIIKOB,;

4) popMHUpoOBaHUS KYJbTYPbI 310POBbSI:

MMOHUMAaHMS IIEHHOCTEN 3JI0pOBOr0O M Oe30macHOro obOpasa >KM3HU, HEOOXOJIUMOCTHU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMoIcHUsT TIpaBWJI  OE€30MacHOr0 oOpallleHusi C  BEHeCTBaMHU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;



MOHUMAaHMS IEHHOCTH NPaBUJI HHAMBHIYaIbHOIO M KOJUICKTHBHOTO O€30IaCHOIO
MOBEJICHUS B CUTYAIMSX, YTPOXKAIOIINX 3I0POBBIO M KH3HH JIOIEH;

OCO3HAHMS TIIOCIEACTBUNA W HENPHUATHS BPEAHBIX NPUBBIUEK (yIOTpeOIeHus
aJIKOTOJIs, HAPKOTHKOB, KyPEHHS);

5) Tpy/10BOT0 BOCIIHTAHMS :

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATENBCKON IEATEIbHOCTH,
0OIIECTBEHHO IOJIE3HOM, TBOPYECKOM M IPYTUX BHIAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B DPENICHMHM MPAaKTHYECKUX 3a1ad COIMAaIbHOMN
HampaBJIeHHOCTH (B paMKaX CBOEIr0 Kjacca, IKOJbI);

UHTEpeca K MPAKTHUYECKOMY M3YyYEHHIO IpOQEeCCHii Pas3ImYHOIo Pojaa, B TOM YHCIIE
Ha OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHMI 110 XHUMUH,;

YBaKCHHS K TPYAY, JTIOISAM TPYAa U Pe3yJIbTaTaM TPYAOBOM AEATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHIYaIbHOH TPAaeKTOpHUH 0Opa3oBaHM,
Oyaymeii mpodeccud W peaau3alMd COOCTBEHHBIX JKH3HCHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB M IMOTPeOHOCTEH 00IIECTBa;

6) 3K0JI0rH4€eCcKOro BOCIUTAHUA:

OKOJOTHYECKH  II€JIECO00Pa3HOr0 OTHOIICHHWS K MPHPOJAE, KakK HCTOYHHUKY
CYIIIECTBOBAHHMS )KM3HH Ha 3eMIIe;

NOHUMAaHHMS  TJI00AJBHOIO  XapakTepa  OKOJOTHYECKMX  IPOOaeM,  BIHMSHUS
HSKOHOMHMYECKHUX IPOIIECCOB HAa COCTOSIHUE TIPUPOIHOM U COIUATBHOM CPEIBI;

OCO3HAHHS HEOOXOJMMOCTH WCIIONb30BAHUS JOCTIOKEHHM XHMHUHU U1 PEIICHUS
BOIIPOCOB PAI[MOHAIBLHOTO IPUPOIOIIOIB30BAHMS |

AKTHBHOTO HEMPHUATHsS IEHCTBHMM, MPHHOCIIINX BPEa OKPYXKAIOMICH IPUPOIHOM
cpele, YMEHHSA MPOrHO3UPOBATH HEOIATONMPHUATHBIE OJKOJIOTMYECKHE ITOCIIEACTBHS
npeANPUHIMAEMBIX TEHCTBHH U MPEIOTBPAIIATD UX;

HAJIMYHsS PAa3BUTOTO SKOJOTHYECKOTO MBIIIJICHHS, SKOJOTHYECKOM KYJIBTYPHhI, OIBITA
JEATENbHOCTH JKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS HMH B
MI03HABATEIbHOM, KOMMYHHKATHBHON M COLMATBHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHS
AKTHBHO MPOTUBOCTOSTH UACOIOIUH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS .

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKHY;

NOHUMAaHMS CHeNM(PHUKY XHMHHA KaK HAyKH, OCO3HaHHs €€ poid B (pOPMHPOBAHHHU
palMOHAIBHOIO HAYYHOTO MBIIUIEHHS, CO3JaHMHM IEJIOCTHOTO IPEACTaBICHUS 00
OKpYJKaloIlleM MHpE KaK O €IWHCTBE MPHUPOABI M YeIOBEKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH ITPOOIEM COXPaHEHHUS IIPUPOJTHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO00M 3HAUMMOCTH XHMHHM JJIsI COBPEMEHHOMN MUBUIM3ALNN: B €€
I'YMaHUCTUYECKON HANpaBIEHHOCTH W BAXHOW pPOJIM B CO3JaHHM HOBOH 0assl
MaTepHaIbHONH KYJIBTYPBI, PEIIEHHH TI00aIbHBIX MPOOJEM YCTOMYHUBOTO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, YHEPIeTUUECKOM, MUIIIEBOM M KOJIOIHYECKON O€30IIaCHOCTH, B
pPasBUTHH MEIUIMHBI, OOCCIIEYEHUH YCIOBHH YCIEIIHOTO TPyJda M SKOJIOTHYCCKH
KOM(OPTHOM »KH3HH Ka)KI0I0 4IcHa 00IIeCTBa,;

€CTECTBCHHO-HAYYHOM I'PAaMOTHOCTH: TOHHMAHHS CYIIHOCTH METOIOB ITO3HAHU,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCITOJIb30BaTh [TOJIy4aEMbIC 3HAHHS
I aHaIM3a M OOBSCHCHMS SIBICHHH OKPY)KAIOMIETO MHpA W IMPOUCXOASAIIMX B HEM
U3MEHECHHH, YMEHUS JeaTh 000CHOBAHHBIE 3aKIIOYECHUS HAa OCHOBE HAYYHBIX (PAKTOB M
UMEIOIIUXCS JAHHBIX C HENBIO MOJYUYCHHSI JOCTOBEPHBIX BBHIBOIOB;



CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHMUYECKHUE 3HAHUS MJIs PEIICHUS
po0JieM B peaJIbHBIX KU3HECHHBIX CUTYaIIHSX,

MHTEpeca K TO3HAHUIO U UCCIEA0BATENIbCKOM 1eITeNbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00Opa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUN IO XHMHUHM B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSIMU,;

MHTEpeca K OCOOEHHOCTSM TpyJla B pa3iIMyHbIX cdepax mnpodeccroHambHON
NEeSATeTLHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO IpeaMeTa «XHUMHS» Ha YPOBHE
CpEeIHEro o0IIero 00pa3oBaHus BKIHOYAIOT:

3HAYNUMBIC VTSI dbopMHupOBaHUS MUPOBO33pEHUS o0 yJaronmxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKMpeaMETHBIE) OOIICHAYYHBIC  IMOHSTHS, OTPaKaoIIne
IIEJI0OCTHOCTh HAYYHOW KapTHHBI MUpa U CIIeNU(PUKY METOIOB ITO3HAHHMSI, UCIIOJIb3yEMBIX B
CCTECTBCHHBIX Haykax (MaTepus, BEIIECTBO, DSHEPrHs, SBJICHHE, IPOLECC, CUCTEMA,
Hay4YHBIA (DaKT, MPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUE,
HaOJII0/ICHUE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCalbHbIC  y4yeOHble JeicTBUS  (IO3HABATC/bHBIC, KOMMYHHKATHBHbBIE,
perynsTHBHBIC), oOecrieunBaronue (GpopMupoBaHHE (QYHKIMOHATHHONH TPAMOTHOCTH U
COLIMATBHON KOMIIETCHIINH 00YyJaroInXCs;

CIIOCOOHOCTh  OOYYalONIMXCS HWCIOJIb30BaTh OCBOCHHBIE MEKIUCIMILIMHAPHEIE,
MUPOBO33PEHYECKIE 3HAHUS M YHUBEPCAIbHbIC yueOHbBIE JICHCTBHUS B MO3HABATEIHLHOU W
COLMAJIBHOM IIPaKTHUKE.

MeTtanpeMeTHbIE Pe3yJbTaThl OTPAKAIOT OBJIAJACHUC YHUBEPCATHHBIMH yYCOHBIMU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMHU.

OBiaeHne YHUBEPCAJTbHBIMU YU€OHBIMH MO3HABATEJIbHBIMU JIeHCTBHSIMH :

1) 6a30BbI€ JJOTHYECKHE JCHCTBHS:

CaMOCTOSITENTFHO (OPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh,

OTIPECIISATh ICJIM IeATCILHOCTH, 3aJaBas mapaMeTpbl U KPUTSPUH MX JTOCTHKCHHS,
COOTHOCHUTH Pe3yJbTAThI IEATEIHHOCTH C MMOCTABICHHBIMH LIETISIMH,

WCIIOJIB30BaTh MPU OCBOCHHWM 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTSATh
XapaKTepHbIC TMPU3HAKKA TOHATHH M yCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOIb30BaTh
COOTBETCTBYIOIINE TTOHITHUS ISl OOBSCHEHUS OTACIbHBIX (DAKTOB U SIBJICHHH;,

BBIOMPATh OCHOBAHUS W KPUTEPHH I KIIACCH(PUKAIUKA BEIIECTB MU XUMHUYCCKUX
peaKkuuii,

yCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY N3YIacMbIMH SBICHUSIMU,;

CTPOMTH JIOTHYECKHE pacCyXaeHus (MHIYKTUBHBIC, IEAYKTHBHBIC, 10 aHAJOTHH),
BBISBIISATh  3aKOHOMEPHOCTH W TNPOTHBOPEUYUS B  PACCMATPUBACMBIX  SIBIICHHUSX,
(GhOpMyIHPOBATH BHIBOBI U 3AKITIOUCHUS;

NPUMEHAThL B TIPOIECCE TMO3HAHMS, HCIOJb3YyeMble B XUMHUU CHMBOJHUYECCKUE
(3HaKOBBIE) MOJIENH, MPEOOPA30BBIBATHE MOJICIBHBIC MPEIACTABICHUS — XMMHUYECKUI 3HAK
(cuMBOII) 3NEeMeHTa, XUMHYecKas (opMysa, YpaBHEHHE XHMHUYECKOH pEakluu — MpH
pelIeHNH YYeOHBIX ITO3HABATEIBHBIX M TPAKTHYECCKUX 3a/ad, MPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIC TIPEACTABICHHS JUISI BBIABICHUS XapaKTCPHBIX TPH3HAKOB HW3y4acMBIX
BEIIECTB U XUMHUYCCKUX PEAKITHH.



2) 6a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIECTB U XUMHUECKUX PEAKIIMIA,

dbopMynaMpoBaTh LEIU U 3aJa4d MCCIEJOBaHUS, HCIOJIb30BATh IMOCTABJICHHBIE W
CaMOCTOATENHHO CHOPMYIMPOBAHHBIE BONPOCHI B KAaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI Il (POPMUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKICHUU;

BJIAJICTh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUECHUUYECKHUX
HKCIIEPUMEHTOB, COBEpIIEHCTBOBATh yMEHHUs HaOMIOAaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MTPOrHO3UPOBATH €r0 pe3yJbTaT, PopMyIUpoBaTh 0OOOIIEHUS U BBIBOJIbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTU€T O MpoJIeTIaHHOM paboTe;

npUOOpeTaTh OMBIT YYEHUYECKON HMCCIE0BATENbCKON U MPOEKTHOU JAESITeIbHOCTH,
MPOSBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB pEelIeHUS
MPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIO0B MO3HAHUS.

3) padora ¢ uH(popManueii:

OPHCHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGpopMainmu (HAyIHO-TIOMYIISpHAsI
JUTEpaTypa XUMHUYECKOTO COJACPXaHWs, CIPaBOYHBIE MocoOus, pecypcbl HMHTepHeTa),
aHAIM3UPOBATh MH(MOPMAIMIO PA3IMYHBIX BUJOB U (OPM NPENCTABICHUS, KPUTHUECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTD;

(bopMyaMpoBaTh 3aMpochl U NPUMEHSITh Pa3IMYHbIe METOJIbI IPU MOKMCKE U 0TOOpE
uH(popMaIKi, HEOOXOAUMOI 1JIs1 BBHITIOJIHEHUSI YUEOHBIX 3aa4 ONpeIeIEHHOTO THIIA,

npuoOpeTaThb OMBIT WCIIOJIb30BaHUs UH(OPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUI U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTUMANIbHYIO (hOpMY NpencTaBiieHus HWHGOpMAaIu
(cxeMbl, rpad vk, TUarpaMMBbl, TaOJIUIbI, PUCYHKH U IPYTHUE);

MCIOJIb30BaTh HAay4HbIH SI3bIK B KAyeCTBE CPEJCTBA IMpU padOTe C XUMUYECKOU
uHpOpMaLIMEH: IPUMEHSATh MeXIpeaMeTHbie (pu3nueckue U MaTeMaTHYCCKUE) 3HAKU H
CUMBOJIBI, (OPMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

OBiaseHne yHHBepCaJIbHBIMH KOMMYHUKATUBHBIMHU ACHCTBUSIMH

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYKJaeMOW TeMbl B XOJ€ AHaliora W/WUiu
JUCKYCCHH, BBICKa3bIBaTh HAEH, (OpPMYyIUMpOBaTh CBOU MPEAJIOKEHHUS OTHOCHTEIIBHO
BBIITOJTHEHUS NIPEIJIOKEHHOM 3a1a4;

BBICTYIIaTh C TNPE3CHTALMEN pe3yJIbTAaTOB II03HABATEJIBHOM  JEATEJIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHMKAMHM IPHU BBINOJHEHUU
XUMHYECKOTO JKCIIEpPUMEHTa, MPAaKTUUYEeCKOM padoThl MO MCCIEIOBAaHUIO CBOWCTB
M3Yy4YaeMbIX BEIIECTB, pealn3aluid y4eOHOro mnpoekTa W (HOpMYyIUPOBATH BHIBOABI IO
pe3yibpTaTtaM IPOBEAEHHBIX HWCCIEIOBAHUM INyTEM COIJACOBAaHUSA NO3ULUHMM B XOJIE
o0CcyXeHuss U 0OMEeHa MHEHUSIMHU.

OBiaieHre YHMBEPCAJbHBIMH PEryJIATHBHBIMH ACHCTBUSMU:

CaMOCTOSITEJIbHO  IUIAHUPOBATb W OCYLIECTBIIITH  CBOKO  MO3HABATEJIbHYIO
NeSTENbHOCTD, ONpenessis e€ 1esId U 3a7a4i, KOHTPOJIUPOBATh U 10 Mepe He0OXO0AUMOCTH
KOPPEKTUPOBATh MpEAJIaraéMblii aNropuT™M ACHCTBUN NpU BBINOJHEHUH YYEOHBIX U
HCCJIEeIOBATENbCKUX 3aJa4, BbIOMpaTh Hambosiee 3P(EKTUBHBIN CIOCOO MX pPEIICHHS C
Y4ETOM MOJYYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYLIECTBIJISITh CAMOKOHTPOJIb CBOEH JIESATENIBHOCTM HA OCHOBE CAaMOAHAINM3a U
CaMOOIIEHKH.



HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbBIE pe3yNbTaThl OCBOCHUS Kypca «OpraHuyeckast XMMHUs» OTPaXKaroT:

c(OpMHPOBAHHOCTh TPEJCTABICHUA O XMMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MUpPA, POJIM XMMUHU B MO3HAHUM SIBICHUH MpUpOJibl, B GOPMHUPOBAHUU
MBIIIJIEHUS. U KYJIbTYPbI JUYHOCTH, €€ QYHKIIMOHAIBLHOW rpaMOTHOCTH, HEOOXOANUMOMN /1St
pElIeHHs] MPAKTUYECKUX 3a/ad U DKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBbIO U MIPUPOJIHOM CPEJIE;

BJIaJICHUE CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
NOHATUS (XMMHUYECKUH 3JEMEHT, aTOM, OJJICKTPOHHAas 000JI0YKa aTroMma, MOJIEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATENIbHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas ¢dopmyia
(pa3B€pHyTas M COKpamIEHHAs), MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIH
ckeneT, (yHKIMOHAIbHAS TPYINa, paguKall, U30MepUsi, ©30MEPbl, TOMOJOTUYECKUI P,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJ M a30TCOAEpPKAlUe COEIUHEHUS, MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHHMS); TCOPUU U 3aKOHBI
(Teopust cTpoeHusi opranudeckux BemectB A. M. ByTiepoBa, 3akOoH cCOXpaHEHHs] MacChl
BCIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUI SI3bIK XUMHH; MUPOBO33PCHUCCKUE 3HAHUS,
JeXalle B OCHOBE MOHMMAaHUS NMPUYUHHOCTA M CUCTEMHOCTH XHMHUYECKHX SBIICHHH,
(dakTojIOoruYecKue CBEIEHHUS O CBOWCTBAaX, COCTaBe, TOJYYEHUH U 0O€30MacHOM
UCIOJIb30BAaHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MNPaKTUYECKOU
JesITEeNIbHOCTU YeJIOBEKa,

cOpPMHUPOBAHHOCTh ~YMEHUM  BBISIBISATH  XapakTE€pHble MPU3HAKK  TOHSTHH,
yCTaHaBIMBaTh MX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME TMOHATUS TNpHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYeCKUX COeIMHEHU,

chOpPMHUPOBAHHOCTh ~YMEHUW  HUCIHOJb30BaTh XUMUYECKYIO CHUMBOJMKY  JUIS
COCTABJICHUSI MOJICKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH, COKpamEHHON) (opmy
OpPraHMYECKUX BEIIECTB M YPAaBHEHMH XUMHUYECKUX pEaKIMil, M3roTaBiIMBaTh MOJENU
MOJIEKYJl ~ OpPraHMYEeCKHMX  BELIECTB Uil  WUIIOCTpAMA HUX  XUMHUYECKOro U
IPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHUH  YCTaHaBIMBAaTh MNPUHAMJIEKHOCTh  H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB MO MX COCTAaBY U CTPOCHHUIO K OINpPEACIEHHOMY KJacCy/rpymnmne
coenuHeHnit  (YrJIeBOJOPONbI,  KUCJIOPOA W a30TCOJACpXKAIIUNEC  COCTUHCHHS,
BBICOKOMOJICKYJISIDHBIC ~COCJMHCHUS), JaBaTh WM HA3BaHUS [0 CHCTEMATHYCCKOU
nomenkiatype (IJUPAC), a Takke NpUBOAWTHL TPUBHAIBbHBIC HAa3BaHHS OTICIBHBIX
OpPraHMYECKUX BEIISCTB (ITHIICH, MPONWICH, AlCTHJCH, STUJICHIJIHMKOJb, TIIHIICPHH,
denon, Qopmanbaerua, auneTanbAerui, MypaBbHHas KHUCJIOTa, YKCyCHas KHCIOTa,
OJIEMHOBAsi KUCJIOTA, CT€ApUHOBAs KHCIIOTA, IIIOK03a, (PpyKTo3a, Kpaxmai, LeJUIi0J03a,
TJTUIMH);

c(OpMHUPOBAHHOCTh YMEHHUSI ONPEAENATh BUIbl XUMUYECKON CBA3U B OPraHUYECKUX
coeiMHEHMsIX (OMHAPHBIC U KPAaTHBIC);

chOPMHUPOBAHHOCTh ~ yYMEHHMS  IPUMEHSTh  MOJIOKEHUS  TEOPUU  CTPOCHHUS
oprannueckux BemecTB A. M. byriepoBa s oOBsSCHEHHS 3aBUCHUMOCTH CBOICTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHMs MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh COCTaB, CTpocHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA TUIMHMYHBIX MPEACTABUTENICH Pa3IMUHBIX KJIACCOB OPTraHUYECKUX
BerecTB (MeTaH, 3TaH, STUJICH, MPOMMIIEH, alleTHIeH, OyTaaueH-1,3, meTunoyraauen-1,3,
O€H30J1, METaHOJI, ATAHOJI, dTWICHTJIUKOJIb, TIULEPHH, PEHOJI, alleTalbJIeT 11, MypaBbUHAS
U YKCyCHas KHCJIOTBI, TJIIOKO3a, Kpaxmaj, MeJUIi0JI03a, aMHHOYKCYCHAas KHCJIO0Ta),
WUTFOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXJAY HHUMH YPaBHEHHUSIMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHHUKU YTJIEBOAOPOIHOTO CHIPhS
(HeTh, MPUPOAHBIH ra3, Yroyb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUUESCKOE MPUMCHEHHE
MPOJIYKTOB MepepabOTKH,

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHUS TT0 XUMUYECKUM YPaBHEHHUSIM
(Maccel, 00BEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa pPEaKIUu II0
M3BECTHBIM Macce, 00bEéMY, KOJIUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJETh CUCTEMOW 3HAHUW 00 OCHOBHBIX METOJIax
HAy4YHOTO TO3HAHUS, WCIOJIb3YEMbIX B XMUMHUHU MPU U3YUYCHHH BEIIECTB M XUMHUUYECKUX
sBlieHU# (HAOJtO/IeHHEe, HW3MEPEHHe, JKCIEPUMEHT, MOJCIMPOBAHKE), HCIOIb30BaTh
CUCTEMHbIC XMMHMUYECKUE 3HAHUS JJISI TPUHSATUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMECHECHHUEM;

c(hOpMUPOBAHHOCTh yMEHUM COONIIOAATh TIpaBWjIa TIOJIb30BAHUS XUMHYECKOU
MOCYJI0M U J1abopaTOpHBIM 000PYyIOBaHUEM, a TAKXKE IIpaBUiia OOpaIleHus ¢ BellecTBaMu
B COOTBETCTBUU C HHCTPYKIMSIMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BBIMOIHATH XUMUUYECKUN IKCIIEPUMEHT
(mpeBpalleHus] OPraHNYECKUX BEIIECTB MPU HATPEBAHUU, TIOJYYCHUE dTUIICHA U U3yUYCHUE
€ro CBOMCTB, KQUECTBEHHbBIC PEAKIIUU OPTaHUYECKUX BEIECTB, JACHATyparus OEIKOB MpH
HarpeBaHWM, IIBETHBIC pEaKIHWHU OCJIKOB) B COOTBETCTBMHM C IPaBWJIAMH TEXHHUKH
0e30macHOCTH TpU OOpallleHWd C BeIIeCTBaMU U J1abOpaTOpPHBIM OO0OPYIOBAHUEM,
MPEACTaBIATh PE3YJAbTAaThl XMMHUYECKOTO 3KCIIEPUMEHTa B (OpMe 3allkiCHU YypaBHEHHUI
COOTBETCTBYIOIIUX PeakIuil U (POPMYJIMPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTH yMEHUH KPUTUYECKH  aHAJU3UPOBATh XUMHUYECKYIO
uHGOPMAIIUIO, MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHHUKOB (CpeIcTBa MacCcoBOi MH(pOpMAIUH,
WHTepHeT U IpyruX);

c(hOpMUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUjia YKOJOTUUYECKHU 11eJ1eco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOH NEATEIHLHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’)KaroIlel TPUPOJHONW Cpebl, OCO3HaBaTh OIMACHOCTh BO3JCUCTBUS Ha >KUBBIC
OpraHU3MBbI OINpeeIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMmbica nokazarens [1/IK,
MOSICHATh HAa TMPUMEpPaX CIOCOObl YMEHBIICHUS U TPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKa,;

I O0y4YaloIMXCsl C OTPAaHMYCHHBIMM BO3MOXKHOCTSIMU  3JI0POBBSI:  YMEHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX
SIBJICHUM,

JUISL CHENbIX W CIAa0OBUASIIMX OOYYaloIIMXCs. YMEHHE MCIOJIb30BaTh pelibe(HO-
TOYEUYHYIO cucTeMy obo3HaueHuit JI. bpaiins qis 3anucu XuMu4eckux (Gpopmyi.

11 KJIACC



[IpeameTHbie pe3ynbTaThl OCBOeHHUS Kypca «OOmass M HeopraHuyecKas XUMHUSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKON COCTaBJISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpPa, POJU XUMHUU B MO3HAHWM SIBICHUU MPUPOABI, B (OPMUPOBAHUU
MBIIIUICHUS U KYJIBTYPhI JUYHOCTH, €€ (DYHKIIMOHATBLHON IPAaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrs MPaKTUYeCKUX 3a7a4 M JKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO U IIPUPOJIHOU CpELE;

BJIAJICHUE CUCTEMOM XUMHMYECKHUX 3HAHWUM, KOTOPas BKIIFOYAET: OCHOBOIIOJATAIOIINE
HNOHATHS (XMMHYECKHH 3JICMEHT, aTOM, U30TOIlI, S-, P-, 0- 3JIeKTpOHHBIC OPOUTATIH aTOMOB,
WOH, MOJICKYJIa, MOJIb, MOJSPHBIH 00BEM, BaJIGHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
CTCIICHb OKHCICHHUS, XHUMHUYeCKass CBs3b (KOBAJCHTHAsA, MOHHAsA, MeTa/lInyecKasi,
BOJIOPOJHAs), KpUCTAIMYECKass pemérka, THIBl XHUMHYSCKUX PpEeakKIHWid, pacTBOp,
DJIEKTPOJUTBI,  HEDJIEKTPOJIUTHI,  DJIEKTPOJUTHUYECKAS  JUCCOLMALIUSA,  OKHUCIUTEIND,
BOCCTAHOBHUTEIb, CKOPOCTh XHMHUYCCKOW pEeakiii, XHMHYCCKOE PaBHOBECHE); TCOPUU H
3aKOHBI (TCOPHS DJICKTPOJIMTHYCCKOW JTUCCOIMAIMK, mepuoandeckuii 3akon J[. .
MemngeneeBa, 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAIICHUS
SHEPIHM MPH XMUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUHN SI3BIK XHMHUH,
MHUPOBO33PEHUYECKUE 3HAHMSA, JIeKAIIME B OCHOBE IIOHMMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM, (haKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAX, COCTaBeE,
MOJTYYE€HUH M O€30MTaCHOM MCIOJIb30BAHUU BOXKHEHIITNX HEOPTaHUUECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU IEATEIBHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTb YMEHUU  BBIABIATH  XapaKTEepPHbIE MPU3HAKU  TOHSITHUH,
YCTaHABJIMBAaTh MX B3aUMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOLIUE TOHATUA IIPU
ONMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOPMUPOBAHHOCTh YMEHUM  HCMOJb30BaTh XUMHUUYECKYID CHUMBOJIUKY  JIJIsI
cocTaBieHUs (OpMYJ BEIIECTB U YPAaBHECHUN XUMUUYECKUX DPEAKIIHM, CUCTEeMATHYECKYIO
Homenkiatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIbHBIX HCOPTAHUYCCKUX BEIICCTB
(yrapHslii ra3, yrieKuciblii a3, aMMuak, TaiéHasi U3BeCTh, HeraléHasi U3BECTh, MUThEBas
cofa, MUPUT U JAPYyTHUE);

c(hOPMUPOBAHHOCTh YMEHHUH OMNPEACNSATh BAJICHTHOCTh M CTENECHb OKHUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM CBS3U
(koBaJicHTHAs, HWOHHAs, METAJIMYeCKas, BOJOPOJAHAS) B  COCAUHCHHSX,  THII
KPUCTAJUTMYECKON PemETKH KOHKPETHOrO BeliecTBa (aTOMHAs, MOJICKYJIspHAs, HMOHHAs,
MeTaJIJTMYeCcKas ), XapakTep CPeIbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHEHUIA;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAJIEKHOCTh HEOPTaHHMUYECKUX
BEIIECTB 10 HMX COCTaBY K ONPEACICHHOMY KJIacCy/TpyIe coeauHeHuH (MpocThie
BEIIECTBA — META/UIBl M HEMETAJJIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, amM{OTepHbIE
THJIPOKCH/IBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICT Mepuoauyeckoro 3akoHa J[. U.
MeHneneeBa W JIEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIONIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHMH XapakTEepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dyeMeHToB 1-4 mnepuomoB Ilepuoguyeckoil CHUCTEMBI XUMHUYECKUX
anemeHToB J[. Y. MenneneeBa, UCIONB3ysl MOHITUS «S-, P-, O-3JEKTpOHHBIC OpOUTAIINY,
(QHEPreTUYECKUE  YPOBHHU», OOBSICHATH 3aKOHOMEPHOCTHM  W3MEHEHHUS  CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M WX COEIMHEHMHU IO nepuojam u rpynmnam l[lepuomnueckoun
CHCTEMBI XUMHUYeCKUX 31eMeHTOB J[. 1. MeHnaeneena,



c(OPMHPOBAHHOCTh YMEHHH XapakTepHU30BaTh (OMHCHIBATH) OOINIHE XHMHUYECKHUE
CBOMCTBA HEOPTaHUYECKHX BEIIECTB Pa3IHYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
T€HETHYECKOM CBSI3UM MEKIY HEOPraHMYECKMMH BENICCTBAMU C ITOMOIIBIO ypaBHEHHIA
COOTBETCTBYIOIIUX XUMUYIECKHUX PEAKIIHUA;

COPMHPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATL XHMHUYECKHE PEAKIHH 10
pa3INYHBIM MpH3HaKaM (J4UCITy M COCTaBy PEarupyoIHX BEIIECTB, TEIIOBOMY (D eKTy
peaKIny, N3MEHEHHIO CTEIIEHEH OKUCIIEHUS JIEMEHTOB, OOPATUMOCTH PEAKIUHU, YUACTHIO
KaTajau3aTopa);

c(OPMHPOBAHHOCTh yYMEHHUH COCTABIATh YPaBHEHHS PEaKIUil Pa3sIUYHBIX THIIOB,
IOJIHBIC U COKpAIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO 0OMEHA, YUUTHIBas YCIOBUS, MPH
KOTOPBIX 3TH PEAKIUU HIYT J0 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHUI IPOBOJUTH PEAKIUH, ITOATBEPIKIAIONINE KaueCTBECHHBIHI
COCTAaB Pa3IMYHBIX HEOPraHHYECKUX BEINECTB, PACIO3HABATH ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIONIKE B BOJAHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTH YMEHUI PacKpbIBaTh CYIIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMM MOCPEICTBOM COCTABIEHUS JJIEKTPOHHOrO OajlaHca 3THUX
peaKuuii,

chOpPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUN
peakiuuu OT pa3NuYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XMMUYECKOIO0 pPaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3jaencTBus (npunuun Jle [llarensbe);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKUE MPOLECCHI, JexKallue B
OCHOBE NPOMBIIIICEHHOTO TIOJYYEHHMs] CEpHOM  KHUCIIOThl, aMMHaka, a TaKxke
chOpMHUPOBAHHOCTh MPEJICTABICHUNA 00 OOMIMX HAay4YHBIX MPUHIMIAX U IKOJIOTHYECKHUX
npo0iemMax XuMHUYECKOTO IPOU3BO/ICTBA,

c(OpMHUPOBAHHOCTh YMEHUI NPOBOAUTH BBIYMCIEHUS C HMCIOJIb30BAHUEM MOHATHS
«MaccoBas J10J1s1 BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMUYECKUX
peakuusx, MacChl BELIECTBA WM O00BbEMA ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce UM 00bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKLMU BELIECTB, TEIUIOBOro 3¢ dexra
peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MPEBPAILICHUS] U COXPAaHECHUS
SHEPIUH;

cOpMHUPOBAHHOCTh YMEHUW cOOMIOAAaTh TMpaBUjia MOJIb30BAHUS XUMHUYECKOM
NOCY/I0 U J1abOopaTOpHBIM O0OpPYIOBAaHUEM, A TAKXKE IPaBUiIa OOpAIlEHUs C BELECTBAMU
B COOTBETCTBUM C MHCTPYKLHUSAMH 10 BBHIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOJIHATH XUMHUUYECKUI 3KCIEPUMEHT
(paznokeHue MepoKcuaa BOJOPOAA B NPUCYTCTBUM KaTalu3aTopa, ONPEAEIICHUE CPEIb
pPacTBOPOB BEILIECTB C IMOMOIIbIO YHHMBEPCAIBHOIO HWHAMKATOPA, BIUSHUE PA3TUUYHBIX
(baKkTOpOB Ha CKOPOCTh XUMHUYECKOW pPEaKIMH, peaklMi HOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyibgar-, KapOOHAaT- W XJIOPUA-aHUOHBI, Ha KAaTUOH aMMOHMUS, pEIleHUe
OKCIIEPUMEHTAIBHBIX 3a7a4d 1Mo TeMaM «MeTamuibl» U «HemeTamisi») B COOTBETCTBUU C
MpaBUIaMH TEXHUKH O€30MaCHOCTU NpHU OOpallleHWH C BEUIeCTBAaMU M JIabOpaTOPHBIM
000pyAOBaHUEM, TIPEJICTABIATH PE3YJIbTATHl XMMHUUECKOTO 3KCIIEpUMEHTA B (hOpME 3aITUCH
YpaBHEHUI COOTBETCTBYIOUIMX pPEAKUUd M (POPMYyJIHpPOBaTh BBIBOJABI HAa OCHOBE 3THX
pE3yJIbTaTOB;

chOpPMHUPOBAHHOCTh ~ YMEHHUW  KPUTUYECKH  AHAJIM3UPOBATh  XHMHUUYECKYIO
UH(POPMAILIUIO, TIOTYyYaeMY0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBa MAaCCOBOM KOMMYHUKAIUH,
WHTepHeT U IpyTHX);



c(OpMHUPOBAHHOCTh YMEHHI COONIIOAATH MpaBHIIa HKOJIOTHYECKH LEJIECO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOM AESITEIHHOCTU B LIENSAX COXPAHEHUS CBOETO 3J0POBbS U
OKpYXKaroIled MPUPOAHOU Cpeabl, OCO3HAaBaTh OIACHOCTb BO3JIEUCTBUSA HA JKUBBIC
OpraHH3Mbl OINpPEAENEHHBIX BEIIECTB, MOHMMAas cMbIca nokazarens I[I/IK, moscHsaTe Ha
MpUMepax CHocoObl YMEHBUIEHUS M NPEJOTBPAILEHUS HX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M 4YeJIOBEKa,

st O0y4alolMXCsi C OrpaHMYEHHBIMU BO3MOXKHOCTSIMH  3/I0POBbSi:  YMEHHUE
MPUMEHSThH 3HAHUSI 00 OCHOBHBIX JIOCTYMHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUM,

JUISL CIIETIBIX U CHA0OBUASIIMX OOydYarouIuxcs: yMEHHE HMCIOJb30BaTh pelibe(HO-
TOYEUYHYIO cucTteMy obo3HaueHut JI. bpaiins nis 3anucu XumMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsnuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3jieioB U TeM ugposbie
Ne n/m NpoTpaMMEL pasn Beero KonTpoabnbie | IlpakTnueckue f)l% pg)gl:m ar e.])'lbl{bl e
padoThI padoThl pecypeb
Pa3nen 1. TeopeTuuyeckue 0OCHOBbI OPraHH4YecKOi XUMUH
[Ipenmer opranuyeckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COETMHEHHH A. 3
M. Byrneposa
Hroro o pazneny 3
Pazjes 2.¥YrieBoaopoast
2.1 [IpenenbHbIE YTIIEBOAOPOAbI — aJIKaHBI 2
22 HemnpenenbHble yrieBOAOPOIBL: aIKEHbI, 6 1
aJKaJMeHbl, ATKUHBI
2.3 ApomaTuueckue yrieBoJ0pobl 2
24 [TpupoaHBIe HCTOYHUKH YIIICBOAOPOIOB M 3 1
ux nepepadoTka
Hroro mo paszeny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeTnHeHust
3.1 Crouptel. eHon 3
32 Anpaerunsl. KapOOHOBBIE KHCIIOTBI. 7 1
CrosxHbIe 3QHPbHI
3.3 VraeBoapl 3 1
Hroro mo paszaeny 13
Pa3nen 4.A30Tcoaepikanie opraHuyecKue coeJuHeHust
4.1 \ AMmuHBI. AMUHOKUCIIOTHL. benxu 3
Hroro o pazaeny 3
Pa3nen 5.BpicokoMOoJIeKYIIPHbIE COeIHHEHHSI
51 \ ITnactmaccel. Kayuyku. Bonokna 2
Hroro 1o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2

11 KJIACC




KoanyecTBo yacoB JJIeKTPOHHBIE
HanmMenoBaHue pa3esioB H TeM upposbie
Ne n/n NporpaMMEL pas Beero Kourpoabusie | IlpakTnuyeckue f)l;p(zl:;:m ar e.!)'[bl-lbl e
padoTsl paboThl pecypei
Paznes 1. TeopeTnueckne 0CHOBbI XHMHH
Crpoenue atomoB. [leproandeckuii 3akoH
11 u [lepuonuyeckas cucreMa XMMHYECKHX 3
anementoB /1. V1. MenzaeneeBa
12 Crpoenue BemectBa. MHOroobOpasue 4
BELIECTB
1.3 XUMHYECKUE PEAKIIIU 6 1 1
Hroro no paszeny 13
Pa3nen 2.Heoprannueckasi XamMust
2.1 Meraibt 6 1
2.2 Hewmeraisl 9 1 1
23 CBs13p HEOPTaHUYECKUX U OPIraHMYECKHX 2
BEIIECTB
Uroro no pazmeny 17
Pasnen 3.Xumus H KU3HL
3.1 ‘ XuUMus U KU3Hb 4 ‘
Hroro 1o pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 ‘ 3
MNOYPOYHOE INIAHUPOBAHUE
10 KJIACC
KoJnuecTBo yacos DJIeKTPOHHbIE
Jlj;_n Tema ypoka Bcero Kontpoavusie | Mpaxruieckue ﬂ:;‘?eﬂl/lﬂ :)Ig[()l:ll;((;]l:l;feﬂbl{ble
padoTsl padoTsl pecype
1 IIpenmer opranuueckoil xumum, eé 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
2 Teopwus CTPOCHMS OPraHUYECKUX 1
coeauHeHuil A. M. Bytiepoa, e€ ocHOBHBIE




TI0JIOKCHUA

IIpencraBnenue o knaccupuKauu
opranmnueckux BemecTs. HomeHnknarypa

3 (cucTemaTnyecKas) ¥ TPUBHAIIbHBIC HA3BaHUS
OPraHHYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUH PAL

5 MeraH u 3TaH — IpocTenIne
HPEACTaBUTEINN AJIKAHOB

6 AJIKEHBI: COCTaB M CTPOEHHE, CBONCTBA

7 DTHJICH U MPOIMIIEH — MPOCTEHIIIe
HpeICTABUTENHU aJKEHOB

8 IIpakTnueckas padora Ne 1. «[lomydyeHue
STHJIEHA U M3YYCHHE ero CBOHCTBY
Ankanuensl. byraguen-1,3 u

9 Metunoyraaue-1,3. [lonyuenue
CHHTETHYECKOr0 KayuyKa 1 Pe3HHEbI
AJIKVHBIL: COCTaB M OCOOEHHOCTHU CTPOCHUS,

10 TOMOJIOTHYECKHH psiJl. ALIETHICH —
IIPOCTEHIINII TPEICTABUTEND AIKMHOB

11 Brrancnenus no ypaBHEHHIO XUMIYECKON
peaKIyu

12 Apensl: 6eH3011 U TOIyol. TOKCHYHOCTH
ApCHOB

13 T'enernyeckasi CBS3b yriIeBOI0OPOJIOB,
IPHHAUISKAIHUX K Pa3IHYHBIM KIaccaM
TIpupo iHbIe HCTOYHUKY YTIIEBOAOPOIOB:

14 MPUPOHBIH I'a3 U MOMYyTHBIE HEPTSAHBIE ra3bl,
He(Th ¥ NPOAYKTHI €€ repepaboTKU
TIpupo iHEIe HCTOYHUKH YTIIEBOAOPOIOB:

15 NPUPOIHBIH I'a3 U MOMYyTHbIE HEPTAHBIE ra3bl,
HEe(Th ¥ IPOAYKTHI €€ nepepaboTKH

16 Kontponbhas pabora no paszgeny
«YTIIeBOIOPOABI»

17 IIpenenbHBIC 0THOATOMHBIC CITUPTHL:

MeTaHoJ U 3TaHoj. BogopoaHas cBs3b




MHoroaroMHbIe CIIMPThI: STUJICHIJIMKOJIb 1

18
TITUIEPUH

19 Denou: CTPOCHHE MOJICKYJIEL, ¢bu3nueckue u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Aupnierupl: GOpMaNbIETHI U alleTaTbICT U .
AreToH

21 OHOOCHOBHBIE TIpeIeNbHbIE KApOOHOBBIE
KUCJIOTBI: MypaBbHHAsI U YKCYCHAsI

29 IIpaktuueckas pa6f)Ta Ne 2. «CpoiicTBa
pacTBOpa yKCyCHOH KHCIOTBI»

23 CreapiHOBas M OJICMHOBAs KHCIIOTHI, KaK
MPEICTABUTEINH BBICHIMX KapOOHOBBIX KUCIIOT

24 MplLa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe IeHCTBUE
CnoxHble 3QUPHI KaK TIPOU3BOIHBIC

25 KapOOHOBBIX KHCJIOT. ['HIPOJIH3 CII0KHBIX
3¢upoB

2% JKupsl: ruaponus, npuMeHeHue,
OuoJioruyecKas poJib )KUPOB
YrieBobl: cOCTaB, KiacCupUKaIms.

27 Baxneiimme npeacTaBUTENN: TIIIOK03a,
¢$pykTO3a, caxaposa

28 Kpaxman u nemiono3a Kak IpupoJHbIC
MOJIMMEPBI
Kontponbhas pabora no paszgeny

29 «Kucnopoacoaepxaiiye opraHu4eckie
COCIHCHHUS»

30 AMMHBI: METHJIAMHH ¥ aHHJIHH
AMHHOKHUCIIOTHI Kak aM(OTEepPHBIC

31 OpraHUYECKUE COCTUHEHHS, UX
OUOJIOTHYECKOE 3HAUCHHE. [IenTH bl

3 Besnku kak mpUpoaHbIe
BBICOKOMOJICKYIISIPHBIC COCIMHCHHS

33 OCHOBHBIC TIOHATHS XUMHUU

BBICOKOMOJICKYIISIPHBIX COC}II/IH@HHﬁ




34

OCHOBHbIE METO/Ibl CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH.
IInacTmaccsl, Kay4yKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoJyinuecTBo 4acoB

KonTpoabHbie

Bcero
pa6oTsl

IIpakTHyeckue
pa6oTtsl

Hara
H3y4yeHUst

DJIeKTPOHHBIE
nupposBkIe
oOpa3oBaTesbHbIE

pecypcbl

XUMHYECKU 2eMeHT. ATOM. DNeKTpOHHas
KOH(HUrypanus aToMOB

Ilepuoauuecknii 3akoH u [leprnoandeckas
cucTeMa XuMH4ueckux snemenToB . U.
Menneneesa, nx CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH NU3MEHEHHS CBOICTB
XUMHYECKHX 3JIEMEHTOB M UX COCIMHEHHUH 110
rpymmnaM 1 nepuojam. 3HaueHue
MEPUOIMUYECKOrO 3aKOHA M CHCTEMBI
XUMH4YeCcKHX 31eMeHToB J.1. Menneneena B
pa3BUTHU HAYKH

CrpoeHue BelecTBa. XMMUYECKas CBsI3b, e€
BUJIbI; MEXaHU3MbI 00pa30BaHUsI KOBAICHTHOMH
cBs3u. BomopoiHas cBsi3b

BaneHnTHOCTb. DNEeKTPOOTPUIIATENBHOCTb.
Cremnenp okuciieHus. Bemecrna
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOCHHS

Tonstie o mucnepcHbIX cucTeMax. McTnHHEBIE
M KOJUIOMIHBIE PacTBOPEL. MaccoBas 10J1s
BEILIECTBA B PACTBOPE

Krnaccudukanus n HOMeHKIATypa
HEOPraHMYeCKUX coequHeHn. ['eHeTnyeckas
CBSI3b HEOPTAaHMYECKUX BELISCTB, PA3IHYHbIX




KJ1aCCOB

Krnaccndukanus XuMHYECKUX peakuii B
HEOPraHU4ecKOi ¥ OpraHM4YecKoil XuMuu.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHEHHs U NPEBPALICHHs SHEPTUU TIPU
XMMHYECKMX PEAKLUAX

Ckopocts peaknun. OOpaTHMBbIe peaKIum.
XuMHYeCKoe paBHOBECHE

10

IIpaktnueckas padora Ne 1. «Bnusinue
Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peaKknm»

11

DiiekTposuTHYecKas auccouranus. [loHstue o
BOI0po1HOM mokaszarene (PH) pactsopa.
Peakiu nonnoro oomena. ['maponus
OpraHUYeCKUX M HEOPraHUYECKHUX BEIIECTB

12

OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
IMonsTHE 00 37MEKTPOI3E PACTIIABOB H
pacTBOPOB coyel

13

Kontponbhas paboTa no paszueny
«Teoperryeckrue OCHOBBI XUMHH»

14

Merannsl, ux nonosxenue B Ilepuonuueckoit
cucrteMe XxumMudeckux snementon . Y.
MenzeneeBa 1 0cOOEHHOCTH CTPOEHUS
aToMoB. O0uMe Gpu3nyeckue CBONCTBa
METaJIJIOB

15

16

17

CruiaBbl METAIUIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHU MeTaJIoB

XUMHUECKHE CBOMCTBA BAXKHEHUIIINX METAJIJIOB
(HaTpuil, KanuH, KaJIbIUNA, MarHUIH,
QIIOMMHHIT) U UX COeqUHEHHUIT

XvMu4eckre CBOWCTBA XpoMa, ME/IN M UX
COeIMHEHHI

18

XUMHUECKHE CBOMCTBA IIMHKA, XKeJe3a U UX
COeIMHEHHI

19

IpakTuueckas padora Ne 2. "Pemenue
9KCIICPHMCHTANBHBIX 33124 110 TEME




«Metamib»"

20

Hewmeranmnel, nx nmonoxxenne B [lepnonndeckoit
CHCTEME XUMHUYECKUX deMeHToB 1. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB

21

®dusndeckre CBOKWCTBAa HEMETAIIIIOB.
AJUTOTPOIINS HEMETAJIOB (Ha IIpUMepe
KHCIOpOo/a, cepsl, hocdopa u yriaepoaa)

22

XvMu4eckre CBOWCTBA raIOT€HOB, CEPhl U UX
COCIMHEHHI

23

XuMuueckue CBOMCTBa a30Ta, pocodpa u ux
COEIUHEHUN

24

XuMHYECKUE CBOUCTBA YII€poa, KPEMHHUS U
MX COCTMHCHUI

25

IIpumeHeHue BaKHENITNX HEMETAIIJIOB U UX
COEIMHEHUM

26

006001eHIEe U CHCTEMATH3alUs 3HAHHUH 110
Teme «Hemeramibsr». BeraucieHus mo
YpaBHEHUSM XUMHUYECKUX PEaKIuil U
TEPMOXUMUYECKUE PACUETHI

27

IIpaxTuueckas padora Ne 3. «Pemenue
9KCIICPUMEHTANBHBIX 33724 110 TeMe
"Hemerasmis'"'»

28

KonrponpHas paboTa no TeMam «MeTaib» U
«Hewmeramibr»

29

HeopraHquCKHe " OpraHUu4e€CKrue KUCJIOThI.
HeopraaneCKne 1 OPraHnv4eCKueC OCHOBAHUSL

30

AM(poTepHBIe HEOPTaHUYIECKUE U
OpraHuyecKye coequHeHus. [ eHeTnyeckas
CBSI3b HEOPTaHMYECKUX M OPTaHUYECKUX
BEILECTB

31

Posp XM B 00€eCIIeYeHNH DKOJIOTHYECKOM,
9HEPreTUYECKOH U MUILEBON 0€30IacHOCTH,
Pa3BUTUU MEJHUIIUHBI

32

IIpencraBnenus 06 oOIMX HAyYHBIX
MIPUHIUNAX IPOMBIIUICHHOTO HOIYyICHUS
Ba)KHEHIIINX BEIIECTB




33 Yesi0BEK B MUPE BELIECTB M MATEPHATIOB 1
34 XUMHS ¥ 3I0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[IOKYMEHT MOAMNWCAH 3NEKTPOHHON NOANMUCHIO

MYHULIUNAJIbHOE OBLLLEOBPA30OBATEJIbHOE YYPEXXAEHUE
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BnaaumunposHa, upekTop







