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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccutickoit @denepaiinny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOlt 00pa30BaTEIBLHON MPOrpaMMBbl CPEIHEro OOLIEro oOpa3OBaHUs
(®OIT COO), mnpencraBneHHbix B  DenepaqbHOM  TOCYJApPCTBEHHOM
obOpazoBarenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
®denepaluy, peagu3yoONIMX OCHOBHBIE OOpa3oBaTEIbHbIE MPOTPAMMBI, H
OCHOBHBIX TNoOJIOXKeHUW «CTpaTeruu pa3BuTUsa BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpeacTBamMu ydeOHOTOo mpeamera «Xumus» aist 10—11 kimaccoB Ha 6a3oBom
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€NieH, COJEp)KaHUsl, PE3YJbTaTOB OOY4YEHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTalloM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJJOCTHOM CHCTEME XMMHYECKOTro 0O0pa3oBaHUS. OTH IEHHOCTH KAaCaroTCs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpPhl 4YENIOBEKa, a TaKXKe€ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOIHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
00yyJaromuxcsi Ha YpOBHE CPEHET0 00111ero o0pa3oBaHus CPEACTBAMU yU€OHOTO
npeaMera «XUMHUsSD», COJIEpkKAaHUE U TOCTPOEHUE KOTOPOTO OINpEIeieHbl B
mporpaMMme Mo XHUMHH ¢ y4€TOM CHeluUKN HAyKu XUMHH, €€ 3HAYCHUS B
MMO3HAHUU TIPUPOJBI U B MATEPHAIBHON JKM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0ImuX I1enell W TPUHIUIIOB, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYyI0 poJib B
COBPEMEHHOW UBUJIM3AIUH, B CO3JaHUH HOBOW 0a3bl MaTEPUATIbHON KYJIbTYPHI.
Ona BHOCHMT CBOM BKJIAaI B (OPMHUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO
MBIIIJIEHUS, B CO3/IaHKUE LIETIOCTHOTO MPEACTABIICHUS 00 OKPY’KaIOIIEeM MUPE Kak
0 €IMHCTBE MPUPOJBI U YelIOBEeKa, KOTopoe GOpMHUPYETCS B XUMUU HAa OCHOBE



NOHUMAHHS BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHHUS
B3aUMOCBSI3H MEXKy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00J1aCTAMU TPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C IPYTUMU €CTECTBEHHBIMH HAyKaMH, XUMHSI cTaja
HEOTHEMJIEMOM YacTbl0 MHPOBOM  KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYJa U AKU3HU KaKJI0T0 ujeHa obmiecTBa. COBpeMEeHHAsi XUMUS KaKk
HayKa CO3MIaTelIbHasA, KaK HayKa BBICOKMX TEXHOJIOIMI HAIlpaBJieHa Ha pEelICHUE
IJI00ANbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ O0mMMH LENSIMHU M MPUHLMIIAMUA CPETHETO OOILEro
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM TUIA BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOUYEHHS B KU3Hb COLMYMa,
NpOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX O0JacTsIX, HE CBSI3AHHBIX
HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisAlOIUMH TIpeAMeTa «XUMHUSD» SBISAIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsl KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaAHUH MO0 HEOPTAaHUYECKON XUMUH (C BKIIOUCHHEM 3HAHHUM U3 00IIei
XUMUH) U opraHnndeckoil xumun. @opMupoBaHue JaHHOW CUCTEMBbI 3HAHUU MPU
M3YYEHUU TIpeAMeTa OO0EeCleYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa comepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHu4ecKas XuMus» cHOpMHUpPOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTephaia M 0O0YCIIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpeAENIEHHBIX
TEOPETUYECKHX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS. Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHHSI OPraHHYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHMX U 3JIEKTPOHHBIX
NpeicTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BELIECTBAX JIAI0TCS B PA3BUTUU — OT YTIIEBOAOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHMdeckor XWMHUU TNOJIY4YarOT Pa3BUTHE
chopMUPOBaHHbIE HA YPOBHE OCHOBHOTO 00I1I€r0 00pa30BaHus IEpBOHAYATbHbBIE
NPENCTAaBICHUS O XUMHUYECKOH CBS3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHUS, O XUMHUYECKOU
peaKkuuu.



[log HOBBIM yrioM 3peHUss B MpeameTe «XUMHus» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpPETUYECKUI Marepuall U (PAKTOJOTHUUECKHE CBEACHUSA O BEIIeCTBaX U
XUMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mass 1 HeopraHudeckas
XUMUSD» 00y4aroluMcs TPeIOoCTaBIsACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOI0J0OTMUYECKUX TTO3UIIHH,
rIyOXe TOHATh HMCTOPUYECKOE HW3MEHEHHE (YHKIIMHA OSTOTO 3aKOHa — OT
o0o0mIaromiei 10 0ObACHSIONMEH 1 MPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHMM O BaXKHEWIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaxX M MPUMEHEHUH, a TAK)KE O XMMHYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpoTeKaHusi paomnoiHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJICP)KaHUS, UMEIOUIUMU KYJIbTYPOJIOTUYECKUN W MPUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUH C
IPYTMMH HayKaMU, PAcKpbIBAIOT €€ POJib B MO3HABATEIbHONW U MPAKTUYECKOU
JIESITETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHSI K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUITIOKEHUM XUMUU, TIOMOTaIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobJieMax, CBS3aHHBIX C XUMUEH, KPUTUYECKA OCMBICIUBATh HHPOPMAITUIO U
OPUMEHSTh €€ JUIsl TONOJIHEHWS 3HAHUW, PEUICHUS HHTEIUICKTYabHBIX U
AKCIEPUMEHTANIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
y4eOHOTo mpeaMeTa «XUMUs» JTaHHOTO YPOBHS WM3YUYEHUs] OPUEHTUPOBAHO Ha
dbopmupoBaHre y 00y4arOUIUXCs MUPOBO33PEHYECKOM OCHOBBI JJIsI TOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaibHOE €AMHCTBO HEOPTaHWYECKOTO U
OpraHUYEeCKOTO MHUpPA, OOYCIOBJIICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHUEM, IO3HABAEMOCTb MPUPOJHBIX SBICHHN IMYTEM SKCIIEPUMEHTA H
pelieHusT TPOTHUBOPEUMM MEXKIy HOBBIMU (hakKTaMU U TEOPETUYECKUMHU
IpeANOoChIKaMHU, OCO3HAHUE POJIM XUMHUH B PEIIEHUH SKOJIOTHYECKUX MPOOIIeM,
a Tarke mpolseM COepeKeHHs] YHEPTETUUECKHX PECYPCOB, CBHIPbS, CO3IaHMS
HOBBIX TEXHOJIOTMI U MaTepUaJIOB.

B nnane pemeHus 3amady  BOCHHUTAHUSA, Pa3BUTHS U COLUMAM3ALUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMONM MO XUMHUM TOAXOJbI K OIpPEICICHUI0
COJICp’)KaHMSl W TMOCTPOCHUS TMpeaMeTa IpeaycMaTpuBalOT (OpMUPOBAHUE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUHM, HMMEIONIMX 0a30BO€ 3HAYEHUE MJIA
Pa3IUYHBIX BHUJAOB JACSATEIBHOCTU: pEIICHUS NpoOJeM, TOWCKAa, aHalu3a |
00paboTkn  WHQOpMAIMK, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OIbITA
NPAaKTUYECKOM M HCCIEA0BATEIbCKON JEATEIIBHOCTH, 3aHUMAIOIIEH BaKHOE
MECTO B ITIO3HAHUU XUMUH.



B mpakTuke mnpenojnaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaK M Ha YpPOBHE CpeAHEro oOero o0pa3oBaHus, IpU
ONPENEIICHUHN COAEP/KATENBHON XapaKTEPUCTUKU LEJIEW W3Y4YEHHs IpeaMeTa
HAaIlpAaBJICHUEM INEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIMOHHO IPU3HAETCA
(opMuUpOBaHHE OCHOB XHUMHUYECKOW HAyKM Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUs, IPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHSI TaKOH
IIOAXOA K OIPEACICHUIO LEJIed U3Y4YCHHUs IpeIMeTa SBIIETCA BIIOJIHE
ONPABIAHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEISIMHA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (GOpMHUPOBAHHE CHCTEMBl XUMHYECKMX 3HAHUN Kak BaKHEWIIEH
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KI0YEeBble NOHATHSA, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHUE A3bIKA HAYKH, YCBOCHUE U MOHUMAHUE CYLIHOCTU JOCTYIHBIX
000011IEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HaKOMIIEHHE C UCTOPUEN
MX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupoBaHME U pa3BUTHE TMPEJACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEHIECTB M XUMHUYECKUX PpeaklHii, HEOOXOTUMBIX IS
npUOOPETEHHS] yMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOU
KU3HU,

e DPa3BHUTHE YMECHHI U CITOCOOOB JICATECITLHOCTH, CBSI3aHHBIX ¢ HAOIOICHUEM
U OOBSCHCHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COONIOACHUEM TPaBUII
0e301acHOro o0paInieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, comepxaTenbHas XapaKTEPUCTHKA IIeJIeH U 3a71a9 U3YICHUS
mpeaMeTa B MpPOrpaMMe 10 XHMHHM yTOYHEHA M CKOPPEKTHpOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIEero
oOpazoBanusi. CeroHs B MPENOIaBaHNM XUMHUU B OOJIBIIICH CTEIEHU OTHAETCS
NPEAMOYTCHUE  MPAKTUYCCKOH  KOMIIOHEHTE  COACp)KaHUS  OOydYeHHS,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIIAJICIONIET0O HE HA00OpOM 3HaHUW, a (YHKIHMOHAIHLHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTUBHOTO MOJTYyYEHUS 3HAHUIN
Y IPUMCHCHUS X B pEalbHOM JKU3HM JIJISl PEIICHUS MPAKTHUECKHUX 3a/1a4.

B cBs3m ¢ ATUM TpW U3YYECHHU TpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE MEJIN U 33]1a4H, KaK:



aJIanTanys 00yJaroImuxcs K yCJIOBHSIM JMHAMUYHO Pa3BUBAIOIICTOCS MUPA,
dopMUpOBaHWE  HHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSATEILHOMY  IPUHSATHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYCBBIX
KOMITETCHIINM), WMCIOINX YHUBEPCAIHHOE 3HAYCHHE MJIsS Pa3IUYHBIX BUIOB
NEeSATEILHOCTH: PEIICHHS MPoOJIeM, TIONCKa, aHalu3a U 00paboTku nHpOpMaIuHy,
HEOOXOAMMBIX ISl TIPUOOPETECHHSI OIbITa ACATEIHLHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHWM XUMHUH, a TakXKe JUIsl OIEHKH C TMO3UIUN
AKOJIOTUYECKON OE€30MaCHOCTH XapakTepa BIUSHUSA BEUIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEIy;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU TOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4YyeOHOW U  HAYYHO-TIONMYJIAPHOHM HMHQPOpMalUd XHUMHYECKOIO
COJIep KaHUS;

dbopMupoBaHHE ¥ pPa3BUTHE Y OOYYAIOIIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IpPH TUIAHUPOBAHWUU U
MIPOBEICHIH XUMHUYECKOTO IKCIICPUMECHTA;

BOCIIUTaHHWE Yy OOydalmmxcsd YOeKAEHHOCTH B T'yMaHUCTUYECKON
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJU B PEIICHUM TIIO0ATBHBIX MPOOIIeM
PaIMOHAIBHOTO MPUPOIOIOIH30BAHUS, TOMOJIHEHUS YHEPTETUYECKUX PECYPCOB
¥ COXPAaHEHWMSI TPUPOTHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEPEKHOTO
OTHONICHUS K TIPUPOIEC U CBOEMY 3J0POBBIO, a TaKXe NMPUOOPETEHHUS OIbITa
WCIIOJIH30BAHUS TIOJYUYCHHBIX 3HAHWU JUIsl TMPUHSATHS TPAMOTHBIX PEIICHUUN B
CUTYaIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOGHOM muiaHe cpemgHero oOmero oOpa3oBaHUSI MPEAMET «XUMHU
0a30BOTO YpPOBHS BXOJWUT B COCTaB NpeaMeTHOH obmactu «EcTecTBeHHO-
HAyYHBIE TIPEIMETHI.

OO6miee uyMcIO 4YacoB, OTBEACHHBIX JJISI M3YyUYCHUS] XUMHUH, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

IIpeameT opraHM4ecKOr XUMHH: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
B IIOJIyYCHHH HOBBIX BELIECTB U MAaTEPHAIOB. Te€OpHUs CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOXKEHUs. CTPYKTypHBIE
(opMyIbI OpraHUYECKUX BEIIECTB. I OMOJIOTHS, H30MepUsl. XUMUYECKAsI CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpencraBnenre 0  KiIacCUpUKALMKU  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKkux COeIMHEHUH (CUCTeMaTUyecKas) U TPUBHAJIbHBIE
HAa3BaHMS BAKHEUINX MIPEACTABUTENEN KJIACCOB OPTAaHUYECKHUX BEILIECTB.

DKCnepruMEeHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OPraHMYECKHX BEIIECTB, HAOIIOACHUE U
ONMCAaHHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUID OPraHUYECKUX
BELIECTB MTPU HarpeBaHuu (IiaBjieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
IpocTeiIlne NMpeACTaBUTENN alKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUN Pl DTUIIEH U IPOIWIEH —
IpocTeiIlne MpeACTaBUTENN AIKEHOB: (PM3UYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TrUAPUPOBAHUSA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Ankaauensl: Oyraauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINe
XUMUYECKUE CBOMCTBA (peakius noaumepusannn). [losydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
ALleTWIIEH — TPOCTEHMIIMM MPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
duznueckue M XMMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoenue, Gpusnueckrue U XUMUYECKUE CBOMCTBA
(peakuyy raJoreHupoOBaHUs U HUTPOBAHMUS ), TIOy4EHUE U IPUMEHeHue. Toyon:



cocmas, cmpoeHue, @usuueckue U XumMuyeckue ceolucmea  (peaxkyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, MPHUHAJICKAIIUMH K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHple MCTOYHUKH YIJIEBOAOPOAOB. IIpMpOIHBIN Ta3 M NOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKH), muponu3. [IpomykTbl
nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJICHHOCTH U B ObITy. KameHHbIH
YTOJb U NPOAYKTHI €r0 MepepPadOTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Heptp» u «Yromb», MOJIETUPOBAHHE MOJEKYJI YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA KCXOAHOIO BEILIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM MacCCe,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue CoOeJHHECHUS

IIpenenbHbIE OJMHOATOMHBIE CIHMPTHI. METAHOA W 3TAHOJ: CTPOCHME,
¢u3nueckue MU XUMHUYECKHME CBOMCTBA (pEakUMU C AKTHUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpoaHbIE CBS3HM MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoOroaromMHble CIHAPTBHL. OTWIECHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE crupThl). JleiicTBue Ha
opraHusM uesnoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHomna.

Anpperunpl U kemowuvi. DPOpMANBIAETHA, AaUETANBAETUI: CTPOEHUE,
du3nueckrue U XMMUYECKUE CBOMCTBA (Peakluyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefeibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA,
oO1ue 151 Kjlacca KUCIO0T, peaKIUs STepUPUKALIMN ), TIOTYyYEHUE U IPUMEHEHHE.
CreapuHOBasl U OJIEMHOBAsI KMCIOTHI KaK MPEACTABUTEIN BBICIINX KAPOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIJIOT, UX MOIOLIEE IEHCTBUE.




Cnoxnble >QUpbl Kak TPOU3BOJAHBIE KapOOHOBBIX KUCHOT. ['mupoinus
cinoxHbiX 3¢pupoB. Kupsl. [maponus xupoB. IlpuMeHeHHe KUPOB.
buonoruueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noimMcaxapuibl). [Joko3a — mpocTeduid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
rugpokcugom menu(ll), okucinenne ammuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIEC, TPUMEHEHUE,
ouonoruueckas poib. dotocunTtes. PpyKTO3a KaK M30MEP TITIOKO3bI.

Kpaxman u nemnono3a kak npupoHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0NI03bl.  PU3NYECKHe M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
NpoBeeHNE, HAOIIOACHUE U ONKCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIUPTOB (OKHCICHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumomelicTBue Kpaxmana c
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3agaum.

Bbluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOAHOIO BEILIECTBA UM MPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTEepHblE  OpraHUYECKHE  COEIMHEHHS.
duznyueckre U XMMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OelKkoB. XUMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCIepUMEHTaIbHBIE METOAbl M3YUYEHHUsI BEIECTB W UX MPEBPAIICHUI:
HaOJIIOZICHUE M OMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypaIrus OEJKOB
MIPU HarpEeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BricokoMouieKkyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHSA XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJMMEpU3ALUU,  CPEOHSA



MOJIEKyJIsipHass Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHUI — NIOJIMMEPU3aLHsl U ITIOJUKOHACHCALHS.

DKCHepHUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHWE C oOpa3laMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U IPY U3YYEHUH OPTAHUYECKON XUMUU
B 10 Kjlacce OCylIECTBIIIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX [TOHATUH, TaK U MOHATUMN, SIBISIIOLIMXCS CUCTEMHBIMU JUJISI OTAEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAy4yHbl€ TIOHATHUSA: SIBJICHHUE, Hay4dHbId (akT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCUu(pUKanus, NEPHUOJUYHOCTb,
Ha0II0ACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE.

®usnuka: wMmarepus, D3HEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorus: knerka, opranusm, ouocdepa, o0OMEH BEIIECTB B OpraHU3ME,
(doTOoCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIJIEBOIbI, >KHUPHI,
dbepMeHTHI).

['eorpadus: MuHepanbpl, TOpPHbIE TOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAIBLHOTO MHUTAHMUS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Mpenaparbl, MaTepHabl
U3 NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XUMHHU

XUMUYECKHI »leMEeHT. ATOoM. Sapo arToma, H30TOMNbL. JIEKTPOHHAs
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHTbl. OCOOEHHOCTH pachpeesieHus AJIEKTPOHOB IO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepuomnueckui 3akoH u llepuoguueckas cuUCTEMa XUMHYECKHUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H
[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. WM. MennpeneeBa c¢
COBPEMEHHOW TEOPUEN CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO
rpyIam 1 nNepuojaM. 3Ha4eHHE NEPUOINYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BellecTBa. XHUMHUYECKAsl CBS3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIPHAS U MOJISIpHAsl, HOHHAs, METaJUIMYecKas). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HWMbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNIMUECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus  HEOpPraHMYEeCKUX  COEAUMHEHUM. Homenknarypa
HEOPraHWYECKUX BELIECTB. | €HeTMUYecKas CBS3b HEOPraHMYECKUX BELIECTB,
IIPUHAIEKAIUX K Pa3JIMYHbIM KJIaCcCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiinu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (hakTopoB. OOpaTUMBIE
peakunu. XuMHuecKoe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiutuueckas aucconuanus. CUIIbHbIE U CJIa0ble JJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAILICHUIL:
neMoHcTpanus Tadnui «llepuoauyeckas cucteMa XuMU4eckux 3yemeHToB J1. U.
MenneneeBay, U3ydeHUe MOJIEIeH KPUCTAIMYECKUX PEHIETOK, HaOIoACHUE 1
OMHCAaHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3liOKCHHE
MEPOKCUJAa BOAOPOJA B NPUCYTCTBUU KATaIU3aTOpPA, ONPEHECICHHUE CPEIbl
pacTBOPOB BELIECTB C ITOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKON padoThl «BiusHue paziudHbIX
(hakTOpOB Ha CKOPOCTh XUMUYECKON PEAKITU.

Pacuérnblie 3anaumn.

Pacuétel 10 ypaBHEHMAM XUMHUYECKMX pEAKLIHMH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUYETHI C MCMOJIB30BAHUEM TOHSTUSI «MaccoBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumms



Hemeranmnel. Ilonoxkenne HemerammioB B Ilepumoguueckont cucreme
xumuyeckux smeMeHToB Jl. . MenjeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3znyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XYMHYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (rajloreHoB, CEPhI, a30Ta,
docdhopa, yriepoga U KpEeMHHSI) U UX  COCAUHEHHH  (OKCHJIOB,
KUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUI ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metaiuios B llepuoanueckon cucreMe XUMUYECKAX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. OOmue dpuzndeckue cBoiicTBa MeTauioB. CIijiaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSHKEHUM METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX META/IOB (HATpHM, Kaluid, KaJdbllUi,
MarHui, aTfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUH.

OO6mume crocoObl MOIy4eHUsT METAJIOB. [IpuMeHeHne MeTalijioB B OBITY U
TE€XHUKE.

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOIIOJCHUE U OMHCAHHWE JEMOHCTPAIMOHHBIX U
71a00pPATOPHBIX OMBITOB (B3aUMOCHCTBIE THPOKCHIA ATFOMUHUS C PACTBOPaMU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHblie 3anaum.

Pacuétsl Macchl BeniecTBa Ui 00bEMa ra3oB O U3BECTHOMY KOJIUUYECTBY
BEIIECTBA, MAacce MM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuéTbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, ©CIIU
OJHO M3 BELIECTB UMEET MIPUMECH.

XUMUS U )KU3Hb

Ponps xumum B o0ecriedeHIH SKOJOTHUCCKOM, SHEPTETHUYCCKOM B ITUIIEBOM
0€30MacHOCTH, PAa3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BEIIECTB MU MATEPHUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepaMHKa,
MaTepuaibl ISl SIIEKTPOHUKHN, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC
ya00peHus.



XuMUsL U 30pOBbE YEJIOBEKA: IPaBHJIA UCIOJIb30BAaHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuWia OE30MaCHOTO HCIOJIb30BAHUS IpPEnapaToB OBITOBOM
XUMHH B IOBCEAHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€H IpU  HU3y4YeHUU OOwwed u
HEOpPraHWYeCKOM XUMHH B 11 Ki1acce ocyIecTBIseTCs Yepe3 UCI0Ib30BaHUE KaK
OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK W TOHSATHH, SBISIOMIUXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYUHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, Kiaccu(puKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHUE, U3MEPEHUE, SBIICHUE.

dwusuka: MaTepusi, JHEPIHsl, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaJUOaKTUBHOCTH, MOJIEKYyJa, YHEPreTHUYECKUN YPOBEHb, BEIIECTBO,
TENO, O0BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PM3MUECKHUE BEJIUUYMHBI U
€IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- H
MUKPODJIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusa: MuHEpanbl, TOpPHBIE TOPOJBI, TOJE3HbIE HCKOMAEMBbIE,
TOILITUBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBILIEHHOCTD, METaJLTyprus,
MIPOU3BOJICTBO CTPOUTENBHBIX MaTepuasoB, CeJIbCKOXO035CTBEHHOE
MIPOM3BOJICTBO, MUIIeBast POMBIIIIICHHOCTD, dapmareBTHYECKAS
MPOMBIIIJICHHOCTh, TIPOU3BOACTBO KOCMETHYECKUX MPEnapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepuasos, AJIEKTPOHHAS IPOMBIIIIIEHHOCTD,
HAaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XNMHNHN HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3ylbTaTaM OCBOCHUS
OoOyYaronMMUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUS SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACITEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS INpeaMeTa «XUMHUSA» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON Tpa)KJaHCKOW UIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEIEIECHUIO;

HaJIMYUE MOTUBALMU K O0yUEHUIO;

I[CJICHAIIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHUN JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAYyKH
XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YaroIIUXCS PYKOBOJCTBOBAThCS B CBOEHU
NESATEIBbHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIMMH LETOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS NpeaMeTa «XHMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOM U BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUH C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U UeallaMH POCCUHUCKOIO IPaskIaHCKOT0 OOIIECTBA, IPUHATHIMU B
oOllecTBe HOpMaMu U IIpaBUJIaMHU MOBEACHUS, CIIOCOOCTBYIOIIUMU TPOLIECCaM
CaMOINO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEILHOM M MPAKTUYECKOW NEATeNbHOCTH
oOy4Jaronuxcs o peaju3aii TPUHATHIX B 00IECTBE [IEHHOCTEW, B TOM YHUCIIE
B YacCTH:

1) rpa:knaHCKOTr0 BOCIMTAHMS:

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIIKY;



NPEACTABICHUS O COLMAIBHBIX HOpPMaxX M MpPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MIO3HABATEIHHBIX 33144, BBIMIOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M MNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryYMEHTBI JPYTUX MIPU aHATIU3€ PA3IUYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUA:

LIECHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEAUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar
JUTMTEIBHBIX HAOJIOJICHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpEca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze uWHGOpPMAIIMM O  MEPEJOBBIX  JIOCTHKEHUSX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIHHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBApHUILEH C
MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHX
MOCTYTKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEHW 370pOBOT0 M 0Oe30macHOro olpasza >KHU3HU,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXWYECKOMY 37]0POBBIO;

cOOMIOICHNs TIpaBMJI OE30MACHOTO OOpaIleHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

MOHUMAHMS IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIIHUSIX, YTPOKAIOITUX 3/JOPOBBIO U KU3HHU JIFO/ICH;

OCO3HaHMS MOCTEACTBUIN 1 HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:



KOMMYHUKATUBHONH KOMIIETGHTHOCTH B  y4e€OHO-HCCIIEIOBATECIHCKOM
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYIHMX BHUIAX
eI TeIIbHOCTH;

YCTAaHOBKM Ha AKTMBHOE YYacTHE B PEUICHUM MNPAKTHYECKUX 3a]ad
COITMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

HMHTEpeca K MPaKTHIECKOMY U3y4YEeHUI0 Tpodeccuii pa3IMaHoOro pojia, B TOM
YHUCJIEe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBAXKEHUS K TPYAY, JIOASAM TPyJa U pe3yJibTaTaM TPYJAOBOU JIESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
obpazoBaHus, Oyaymer nmpodeccuu U peanusalud COOCTBEHHBIX YKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, HHTEPECOB
1 IOTpeOHOCTEH 00111IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU II€JI€CO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHHS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
3KOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOM CPENbI;

OCO3HAHUS HEOOXOJMMOCTH MCIIOJIB30BAHMUSA JOCTIDKCHUW XUMUU IS
pellIeHusT BOIPOCOB PAIlMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HEMNPHUATHUS JEUCTBUN, NPUHOCAIIMX BpEH OKPYKAIOIIEH
MIPUPOTHON Cpesie, YMEHHUS MTPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTUYECKOTO  MBIIUICHUS, OKOJOTHYECKON
KYJBTYpPBI, OIbITA ACATCIBHOCTH JKOJOTMYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTHUBHO MPOTUBOCTOATH UJICOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €€ poju B
dbopMUPOBAHUU PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MMO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH W PENIeHUH MPOOJIeM COXpaHEHUS
MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
IABUJIM3AlUA: B €€ TYMaHHCTHYECKOM HAIPaBJICHHOCTH U Ba)XHOM POJIM B
CO37JaHUU HOBOW 0a3bl MaTEPUATBHOM KYJIBTYpPbI, PEIICHUU TJIOOATBHBIX



npo0JeM yCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI, YHEPreTUUYECKOM,
NHUIIEBOW M  JKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHU  MEIUIIMHBI,
o0ecrneveHnr YCIOBUHM YCTIEIIHOTO TPyAa M AKOJIOTUYECKH KOM(OPTHOM KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MoJIydyaeMble 3HAHUS JUIsl aHAJIM3a U OOBSICHEHHS! SIBICHUM OKpPY>KaIoIero Mupa
U TPOUCXOANIMX B HEM HW3MEHEHUN, YMEHHsS JenaTh OOOCHOBaHHbBIE
3aKJIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB U WMEIOIIUXCS TAHHBIX C LEJIbIO
HOJTyY€HUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUA IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYAIINAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0OBATEIbCKOM ETEIILHOCTH,

TOTOBHOCTH W CHOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUUW MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/Jla B pa3au4HbIX chepax mpodeccuoHaTbHON

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS yUeOHOTO MpeaMeTa « XUMHS Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEX U CIUTUIMHAPHBIC (MeXIIpeIMETHBIC) oOIIeHayYHbIC TIOHSATHS,
OTpaXKarolue IEJOCTHOCTh HAyYHOW KApTHHBI MHpAa WU CIEHU(PUKY METOJIOB
MO3HAHMS, HWCIOJIB3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEprusi, SIBJICHUE, MPOIEeCC, CUCTEeMa, Hay4dHbId (hakT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHME, HAOIIOJICHUE, U3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe JIeHCTBUSA (mo3HaBaTeIbHBIC,
KOMMYHHUKAaTHBHBIE, PEryJATHUBHBIE), oOecreunBaromuye (HOpMUpPOBaAHUE
GyHKIIMOHATBLHON TPAaMOTHOCTH U COLMAJIBHOM KOMIIETEHIIMHM O0YyYaroluXcs;

CIIOCOOHOCThH oOydJarommxcst HCIIOJIL30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCaIbHbIC YICOHbIS
JIEVUCTBUS B MMO3HABATEILHON U COIMAIBHOM MPAKTHUKE.

MeranpenMeTHbIe pPe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  T103HABATEJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICUCTBUSIMU.



OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATENbHO  (opMyJIUpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPEAETATh ILEIN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LEJAMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKU MOHATUM M YCTaHABIMBATH UX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTICIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS WM KPUTEpUHM JUIs KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PacCMaTpUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIFOUCHUS,

OPUMEHSTh B  MPOLECCE I[IO3HAHUS, UCHOJb3YyEMbIE B  XHUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIENM, MPeoOpa3oBBIBATh  MOJCIbHBIC
MPEJCTaBICHUS — XUMUUYECKUHM 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYeCcKast popmyIa,
ypaBHEHUE XUMHUECKON peakIuu — MPU PEIICHUN YU4eOHBIX MO3HABATEIbHbBIX U
MPaKTUYECKUX 3aj1a4, MPUMEHATh HAa3BaHHBIE MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3YYa€MbIX BEIIECTB W XHWMHYECKUX
peaKunil.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopMmynupoBaTh 1M W 33Jadyd  WCCIEAOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIE M CAMOCTOSTEIBHO C(HOPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOII0IaTh 32 XOJI0M
IpoIiecca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyJIUpOBaThH
0000IIeHNsT U BBIBOJIBI  OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3YJIbTATOB
WCCJICIOBAHMSI, COCTABIISAITh 000CHOBAHHBIN OTYET O MPOJICTaHHOM padboTe;



npuoOpeTaTh OMNBIT YYECHUYECKON HCCIEeNOBATENLCKOW U MPOEKTHOM
JEeSTEIBHOCTH, MPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MMOMCKY METOJIOB DEIICHHS MPAKTHYECCKUX 3a/1ad, NPUMEHEHHUIO Pa3IUIHBIX
METO/IOB MIO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PA3NIMUHBIX HCTOYHHMKAX HHPOpManuu (Hay4yHO-
MOMyJISIpHAsE JIUTEpaTypa XUMHUYECKOTO COACpXaHHs, CIPaBOYHBbIE MOCOOWUS,
pecypchl UHTepHETa), aHATM3UPOBAaTh HHPOPMAIIUIO PA3IMIHBIX BUIOB U (hopm
MPEACTABICHUS,  KPUTHYECKH  OICHWBAaTH €€  JOCTOBEPHOCTh |
HEMPOTUBOPEUYUBOCTD;

bopMyIHpOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIC METObI IIPU TTOUCKE U
otOope wuHbOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIIPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT MUCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMYy MpeCTaBICHUS
nHpopmanuu (cxembl, rpauKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpeACTBa Npu padore ¢
XUMUYECKON HWH(OpMaImen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpEeBUATYPHI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TMPEoOpa3oBBIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CY>K1a€MOM TeMBI B XOJI€ AUaJIora U/Wiu
JUCKYCCUH, BBICKa3blBaTh WU, (GOPMYIUPOBATH CBOU  MPEAIOKCHUS
OTHOCHTEIILHO BBITIOJIHEHUS MPEIOKEHHOH 3a1a4u;

BBICTYIIaTh C MPE3EHTAIME PEe3ybTaTOB MO3HABATEILHON JESATEIbHOCTH,
MOJIyYCHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU TPHU
BBITIOJITHEHUA XWMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 10
MCCJICIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaan3aluu y9eOHOTO MMPOCKTa U
(GbopMyIMpOBaTh BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHBIX MCCICIOBAHUN MyTEM
COTJIACOBAHUSI MO3UIINH B X0J1€ 0OCYXICHHUS 1 0OMEHAa MHCHUSIMU.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TMO3HABATEIILHYIO
JeSTeNIbHOCTh, Ompenesss e€ [enu W 3aJadd, KOHTPOJMPOBAaTh M TIO0 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM JCHUCTBUU TIpH
BBITIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aja4, BbIOMpaTh Haubosee



3¢ PexTuBHBIN COCOO MX pElIeHHs ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYLIECTBJISATh  CaMOKOHTPOJIb  CBOEM  JESATENBHOCTH HAa  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUS)
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TIPEJACTABICHUM O XHMHYECKOH COCTaBIISIOIIEH
€CTECTBEHHO-HAyYHOU KApTUHBI MHUPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUIEHUS W KYJIBTYpbl JHUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJMMOM IS PEIICHHS IMPAKTHUECKHUX
3a71a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO H
IIPUPOJTHOM CPEIIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
000j0YKa aromMa, MOJIEKyJla, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTD,
XUMHYECKas CBs3b, CTPYKTypHas popmMyra (pa3BEpHyTas U COKpaIIEHHas ), MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIM OO0BEM, YIIIEpOAHBIM CcKeneT, (QYHKIMOHAJTbHAs
rpylmna, paaukaig, H30MepHsi, H30MEpPbl, TOMOJIOTHYECKHUUN psi, TOMOJIOTH,
YTJIEBOIOPO/IbI, KUCIIOPO/I ¥ A30TCOACPIKAIINE COSTUHEHUS, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCAMHEHHUS), TCOPHUU U 3aKOHBI
(Teopusi cTpoeHMs OpraHM4ecKuX BemlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUs
MacChl  BEIECTB); 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN  SI3BIK  XUMUH;
MHPOBO33PEHUYECKHUE 3HAHUSI, JIeXKAIUE B OCHOBE IMOHUMAaHUs MPUYMHHOCTH U
CHUCTEMHOCTH XUMHUYCCKHUX SIBJICHUHN, (haKTOJOTMYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHUH U 0€301IaCHOM HCITOJIb30BAHUY BAKHEUIIIUX OPTaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUM BBISIBJISATH XapaKTEPHbIC MPU3HAKU MOHSATUH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTI0JIb30BATh COOTBETCTBYIOIIUE TOHATHUS TIPU
ONMCAHUU COCTaBa, CTPOCHMS U MPEBPAIEHUN OPTraHMYECKUX COCAUHECHUM;

c(hOpPMHPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpraHMYECKMX BEIIECTB U YPaBHEHUH XUMHUUYECKUX PEaKIIHH,



U3TOTABJIMBATH MOJIEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl MJUTIOCTPAIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH TPUHAIIICKHOCTh H3YICHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbl, KUCIOPOJ W a30TCOMAEpKalllue
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHHUsI), JaBaTh MM Ha3BaHUS IO
cuctemarnueckoit HomeHkiatype (IUPAC), a Takke IpUBOIUTH TPUBHUATBHBIC
Ha3BaHUS OT/EJIBHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOIMWICH, alleTUJIEH,
ATUJICHTINKOb, TIUIEPUH, (GeHOII, (hopManbaeTn, aleTanbIeTH I, MypaBbHUHASL
KHCJIOTA, YKCyCHas KHCIIOTa, OJIEMHOBAas KHUCJOTa, CTEAPUHOBAs KHUCJIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, [eJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPENENATh BHUAbI XUMUUYECKON CBS3U B
OpraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytiepoBa mis OOBSCHEHHS] 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTABAa U CTPOEHHSI; 3aKOH COXPAHEHHS MACChI BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh COCTaB, CTPOEHUE,
dbu3nYecKre U XUMMHUYECKHUE CBOMCTBA TUIMHMYHBIX MPEACTaBUTENCH Pa3UyHbIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 9TaH, TWICH, NMPOIUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTIMKOJb,
TJIMIEPUH, (PEHO, alleTalbACTH I, MypaBbUHAsI U YKCYCHAasl KUCJIOTHI, TJIFOKO3a,
KpaxMaJl,  LEJUII0JI03a,  aMUHOYKCYyCHas  KHUCJIOTa),  WIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOUIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsl (HE(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepaboTKU U MPAKTHUYECKOE TPUMEHEHHE MPOIYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU MPOBOJHWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIM MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEILIECTB WJIM MIPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHMH BJIQJIETh CHUCTEMON 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOJIb3YEMbBIX B XUMUU MPU U3YYEHUH BEIECCTB
U XUMHYECKUX  sBJIICHWA  (HAONIONEHHWE, UW3MEpPEeHHE, JKCIICPUMEHT,
MOJICTUPOBAHUE), UCTI0JIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIsl TPUHSATUS
pElIeHNI B KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH U X
NpPUMEHEHUEM;



chOpMHPOBAHHOCT, ~ YMEHHUM  COOJIOAaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOCyZoi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIMNOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpallleHUs] OPraHMYEeCKUX BEIIeCTB MpPU HarpeBaHUH,
MOJIyYEeHUE OTUIEHA M HW3YYEHUE €ro CBOMCTB, KAauyeCTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JCHATypalusi OETKOB NpHU HAarpeBaHUU, IIBETHHIC
peakiuu OENKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MacHOCTH MpHU
oOpallleHuu ¢ BEUIECTBAMH M JIaDOpaTOPHBIM OOOPYJOBAHHMEM, IPEICTABISAThH
pe3ysbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OPMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pEe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpPMAIMIO, MOJIY4YaeMyl0 H3 pa3HbIX HCTOYHHMKOB (CpElCTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpPMHUPOBAHHOCTh ~YMEHHMH  COONIOJATh TMpaBWIa  AKOJOTHYECKHU
LEJIECO00PA3HOTO TOBEACHUS B OBITY W TPYJOBOM JAESITENIBHOCTH B LEIAX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHOU Cpeapl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, moscHATh Ha mpumepax cnocoOsbl
YMEHBUIEHUS W TPENOTBpPALlEHUs] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YEI0BEKA;

U1 00YYaroIIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBSI: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAaHHUS BELECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy 0003HaueHuii JI. bpaiins asis 3anucyu XuMU4eCcKux

dbopmy.
11 KJIACC

[IpenmeTtHblie pe3ynabTaThl OCBOEHUsI Kypca «OOImass U HeopraHudeckas
XUMHUSD» OTPaXkKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XHMHYECKON COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJM XWMHUU B TO3HAHWUU SIBICHUU
npuposibl, B (GOPMUPOBAHWU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJAMMOW ISl PEIICHHUS MPaKTHYECKUX



3aa4 M DKOJIOTUYECKM OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY 3[0POBBIO U
IPUPOAHOU CPEAE;

BJIAJICHAE CHUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIHE MOHITHS (XHMUYECKHIA JIEMEHT, aToM, u30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpOUTAIIM ATOMOB, MOH, MOJIEKYJa, MOJb, MOJIIPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTEIEHb OKWCJICHHUS, XHMHYECKas
CBA3b (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKAsi, BOAOPOIHASA), KpUCTAIUIMYECKAs
peméTKa, TUIIbl XUMUYECKUX PEAKIIUHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJMTUYECKAST IUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pPEaKIMH, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUS
AIEKTPOIIMTUYECKON THUCCOLMALNK, niepuoandeckuid 3akoH JI. . Menneneesa,
3aKOH COXPAHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHUS YHEPTUH
P XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI A3bIK XUMHH,
MUPOBO33PEHUYECKHUE 3HAHUs, JIEXKAIIME B OCHOBE IIOHUMAaHUSA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOIOrMUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJIY4eHMM U  0€30IaCHOM  HCIOJb30BAaHUM  Ba)KHEHIINX
HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKON IEATEIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS ITPU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMUPOBAHHOCTHh YMEHUHN UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS
coctaBieHus (GOpMyd BEUIECTB W ypPaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctemarndeckyro HoMmeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHUS
OTJIEJBbHBIX HEOPTAHMUYECKUX BELIECTB (YrapHbIi ra3, yrieKuciblii ra3, aMMHUaK,
raméHasi U3BeCTb, HeranéHasi U3BECTh, IUThEBAs COJla, MUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJEHTHOCTb M CTENEHb
OKHCJICHHS] XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABa, BUJ
XUMHUYECKON CBSI3M (KOBAJECHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAUHEHUAX, THUN KPUCTALIMYECKOW PpEIIETKH KOHKPETHOTO BEILECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAIIMYECKAs), XapaKTep CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHM YCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpENeIEHHOMY KIaccCy/TpyIie
COEIMHEHHH (IIPOCTHIE BEIIECTBA — METAJIIBI 1 HEMETAJLIbI, OKCHJIbI, OCHOBaHMUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUM PACKPbIBATh CMBICI MEPHUOJUUYECKOIO 3aKOHA
. WN. MenneneeBa ©  IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OOBSICHUTENbHYIO M POTHOCTUYECKYIO (PYHKINH;



c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpH30BaTh DJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX 3JieMeHTOB |1—4 mnepuonoB llepuoauueckoil CHUCTEMBI
XUMHUECKHUX 3meMeHToB JI. M. MeHuesneeBa, UCHOIb3ysl MOHATHS «S-, pP-, d-
3JIEKTPOHHBIE opouTaTIY, «IHEPreTUYECKUE YPOBHIY, 0OBSICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U X COCTMHECHUI
1o nepuojaaM U rpynnam Ilepruoandeckoil CUCTEMbl XUMUYECKUX JIeMEHTOB /1.
H. Menneneena;

c(hOpMHPOBAHHOCT, YMEHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB,
ITOJITBEPIKIATh CYIIECTBOBAHNE NCHETUYECKOM CBSI3M MEXAY HEOPTaHMYECKUMU
BEIIECTBAMU C IOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU T10
pPa3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBY PEAarupylolluX BEIIECTB, TETIOBOMY
addeKTy peakiuu, N3BMEHEHUIO CTETICHEH OKUCIICHHS JIEMEHTOB, 00paTUMOCTH
PEAKLINH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHUS PEAKIIMA Pa3TMIHBIX
TUIOB, TIOJHBIE W COKpAIIEHHbIC YypaBHEHHUS pEakIMii HOHHOrO OOMEHa,
YUYUTBIBasl YCIOBHUS, TPU KOTOPBIX ITU PEAKIIUH UAYT 10 KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH PEAKIMH, TOITBEPKIAIOIINC
KaYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, PacClO3HABaTh
ONBITHBIM ~ MYyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pPacTBOpax
HEOPraHUYECKUX BEUIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIHHO-
BOCCTAHOBHUTEJbHBIX PEAKIUM TOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

cOPMUPOBAHHOCTh ~ YMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON peakiuu OT Pa3duyHbIX (PAaKTOPOB; XapakTep CMEIICHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TTPUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAKa, a
Takxe CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYyYHBIX MPUHIMMIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MOHSTHS «MACCOBast 0JI BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH Ta30B
IPU XUMUYECKUX PEaKIHIX, MacChl BEIIECTBA I 00bEMA Ia30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU



BEIIECTB, TEIIOBOTO 3(PekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI
BELIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

chOPMHPOBAHHOCTh YMEHHH  COOJIFOMATh  TpaBWja  IOJIH30BaHUS
XUMUYECKON TOCYJIOM M J1TabOpaTOpHBIM O0OpYAOBaHHMEM, a TaK)Ke IMpaBuUia
oOpalieHusi ¢ BEeIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOIHATH XUMUYECKUN
AKCIEPUMEHT (pa3yioKeHUE MEePOKCHUIa BOJIOPOIa B MPUCYTCTBUHU KaTaau3aTopa,
ONpPENICICHUE CpPEellbl PACTBOPOB BEHIECTB C IMOMOIIBIO YHUBEPCATHLHOIO
WHIMKATOPA, BIMSIHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEaKInH,
peakiMy MOHHOTO 0OMEHa, KaYeCTBEHHBIE PEaKIMu Ha CyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 IO
TeMaMm «Metamib» U «Hemeramis») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
O6e3zomacHOCTM Tpu  OOpamieHMd C  BEeHlecTBaMU W J1abOpaTOPHBIM
000OpyZI0OBaHUEM, MPEACTABISTh PE3YJbTAThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHUU COOTBETCTBYIOLIMX peakiuid U ¢GopMyIHpOBaTh
BBIBO/IbI HA OCHOBE ATUX PE3yJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHUUECKH AHAU3UPOBATH XUMUUYECKYIO
uH(pOpMAIUIO, TIONYyYaeMYI0 M3 Pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKalnu, THTEpHET U Apyrux);

cOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  DKOJOTUYECKHU
11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpPaHEHHSI CBOETO 3/I0POBbSI U OKPY>Karollel MPUPOTHON Cpeibl, 0CO3HABAThH
OMAaCHOCTb BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIIEHHBIX BELIECTB,
noHumasi cmbicia mokazatens [IJIK, moscHAT, Ha mnpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBpALIEHUS MX BPEIHOTO BO3JICUCTBUS HA OpPraHU3M
YeJI0BEKa,;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CHAOOBUASAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

N HanmenoBanue KoimnuecTBo yacos
o

pa3aesioB H TeM KoHTpoJibHbIE
n/m Bcero

NporpaMmel padoThI

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[Ipenmer
OpTraHUYEeCKOU
xumuu. Teopus

1.1 CTPOCHUS 3
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Uroro mo pazneny 3

Paznen 2. YraeBomnopoabt

IIpenenbubie
2.1 YTJI€BOJOPOABI — 2
aJIKaHbI

Henpenenbusie
YIII€BOIOPOADI:

2.2 AJIKEHBI, 6
QJIKaIUCHBI,
QJIKUHBI

IIpakTnyeckue
padoThI

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl



Apomaruyeckue

2.3 2
YTIEBOIOPOIBI
[Ipupoansie
54 UCTOYHUKU 3 1
YIIEBOIOPOAOB U
uX nepepadoTka
Utoro no pazneny 13

Pa3znen 3. Kuciiopoaconep:xkaiue opranuieckue coeTHHEeHHs

3.1 Cnuptel. Genon 3
AJBIETUIBL.

3.9 Kap6oHoBsie 7
KUCJIOTHI.

CrnoxHble 3¢pupbl
3.3 YrneBoast 3 1

Hroro no paszneny 13

Pa3nea 4. Aszorcogepskamue OpraHu4ecKue coeJHHeHH

AMUHEL
4.1 AMMWHOKHCIIOTEIL. 3
benku
Hroro no paszneny 3

Paspnen 5. BeicokoMoOJIeKy A pHbIE COCUHEHUSA

51 IInacTmaccel. 2
' Kayuayku. BonokHa



Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34



11 KITACC

N HanmenoBanme KonuyecTBo yacos
(]

pa3ieiioB M TeM KoHTpoJibHbIC
n/n Bcero

NMPOrpamMMbl padoThI

Paznen 1. Teopernueckue 0CHOBBI XUMHH

CtpoeHue aToMOB.
Ilepuonuueckuit
3aKOH U
11 [Iepnonnueckas
' cucremMa
XAMUYECKHUX
anemeHToB JI. U.

Menneneena

CrpoeHue BeliecTsa.
1.2 MHuoroo6pasue 4
BEIIECTB

13 XUMHUYECKHE 5 1
peakuuu

Uroro no pazaeny 13

Paznen 2. Heoprannueckasi XumMus
2.1 Mertabl

2.2 Hemerauier 9 1

IpakTuyeckue

padoThI

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE pecypchl



CBs3b
HEOPTaHUYECKUX U

2.3

OpraHUYECKUX
BEIIECTB

Hroro no pasneny

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 XUMUS U KA3HB
Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

34






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne KoanuecTBo yacos DJIeKTPOHHbIE
1| Hara uudgposbie

Tema ypoka KonTpoJbHbIe IIpakTn4yeckue
/ Bcero U3ydeHust o0pa3oBaTejibHbIE

I padoThI padoThI pecypes:

[IpeameT oprannveckoit
XHUMHH, €€ BOSHUKHOBCHUE, 1
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX COeIMHEHUN
A. M. bytnepona, e€
OCHOBHBIE TOJIOKEHHUS

IIpencrasnenue o

KIaccupuKauu

OpPraHUYECKUX BEIIECTB.
Homenknarypa 1
(cucrematuyeckas) u

TPHUBHAJIHHBIC HA3BAHUS
OpPTaHUYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHUYECKHUU ST



10

MeraH u 3TaH —
IIPOCTEUILNE NTPEICTaBUTEIN
AJIKaHOB

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOICTBa

OTUJIEH U IPOIUIIEH —
IIPOCTEUIINE NTPEICTaBUTEIN
AJIKCHOB

[IpaxTnueckas padora Ne 1.
«IlonydeHnue sTuneHa u
U3Y4YEHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTuinoyraaueH-1,3.
[Tonyyenne CHHTETUYECKOTO
Kay4dyKa U pe3UHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
AneTnsieH — npocTenmmn
MIPEACTABUTEND AJIKUHOB



11

12

13

14

15

16

17

Brrunciienus o ypaBHEHHIO
XMMHYECKON peakiuu

ApeHbl: GEH30J1 1 TOTYOII.
TOKCHYHOCTH apEHOB

I'eneTuueckas cBI3b
yTIIEBOJIOPO/IOB,
MPUHAJICIKAIINX K
Pa3IMYHBIM KJaccam

[TpupogHbIE HCTOYHUKHU
YIJIEBOJOPOIOB: TIPUPOIHBIH
ra3 ¥ onyTHble He(TAHbIE
rasbl, HeTh ¥ MMPOIYKTHI €€
nepepadoTKu

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonTponbhas pabota no
pazneny «YTIeBog0pOIb»

[IpenenbHbIE OTHOATOMHBIE
CHOUPTBL: METAHOJ U 3TAHOJI.
Bonopoanas cBs3b



18

19

20

21

22

23

24

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

denoi: CTPOCHUC MOJICKYIJIbI,
(1)I/I3I/ILI€CKI/IG 1 XUMHWYECKHE
CBOﬁCTBa, IIPUMCHCHHEC

Anbrerupl: GopMabaer
" areranpaerun. Aneron

O/HOOCHOBHBIE IIPE/IEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYyCHas

[IpakTnueckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas 1 0JEMHOBAA
KHCJIOTHI, KaK
MIPEICTaBUTENN BBICIIINX
KapOOHOBBIX KHUCJIOT

Mpu1a Kak COJIM BBICIIAX
KapOOHOBBIX KUCJIOT, UX
MOIOIIIee NEUCTBUE



25

26

27

28

29

30

31

Crnoxuble 3(upbI Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KUCJOT. ['Map0oIn3 CI0KHBIX

3¢upoB

JXKupsbr: ruaponus,
NpUMEHEHHE,
OuoJIOTNYecKast poJib KUPOB

VrieBoasl: COCTaB,
KJIacCU(UKAIIHS.
Bakueiiime npeacTaBuTeIIN:
TIII0K03a, PPYKTO3a,
caxapo3sa

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

KonTponbHas pabota mo
pazneny
«Kucnopoaconepxaiue
OpraHUYECKUE COCTMHECHUS»

AMMHBI: METUJIAMHAH U
AHUJINH

AMMHOKHUCIIOTEI KaK
am¢oTepHbIe OPraHUYECKUE
COEIUHEHMS, UX
OMOJIOrMYECKOe 3HAUCHHE.
Ilenrtuanl



benku kak npupoaHsie
32  BBICOKOMOJICKYIISIPHBIE
COCMHEHUS

OCHOBHBIC TIOHATHS XUMHH
33 BBICOKOMOJICKYJISIPHBIX
COCIMHEHU I

OCHOBHEBIE MCTOABI CHHTC3a

g4  BBICOKOMONEKYIIDHEIX
coequHenuil. [Inmactmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME
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11 KITACC

Ne
n

/

I

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypauus
aTOMOB

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKHX 3eMeHTOB /1. M.
MeHneneeBa, MX CBA3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
MX COCIMHEHUH I10 Tpynram 1
nepuoiaM. 3Ha4CHHE
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
J.1. MenneneeBa B pa3sBUTHH
HayK{

KoaudecTBO 9acoB

Beero KoHnTpoJbHbIE
padoThI
1
1
1

IIpakTn4yeckue
padoThI

JlaTa
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



Crpoenue BemiecTBa. XuMUuecKast
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanmenTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciieHus. Bemectsa
MOJICKYJISIPHOTO H
HEMOJICKYJISIPHOTO CTPOCHHUS

ITonusTue o AUCIICPCHBIX CUCTCMAX.
HctuaHBIC 1 KOJIZIOUJHBIC
PacCTBOPBLI. MaccoBas JOJIA
BCIIIECCTBA B paCTBOPC

Knaccugukaius 1 HoMeHKIaTypa
HEOPraHUYECKUX COEANHEHUN.
I'enernyeckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3IUYHBIX KJIACCOB



Krnaccudukanus XuMHIECKUX
peakuii B HEOPraHMYECKOU U
OPraHNYeCKOM XUMHH. 3aKOH
COXPaHEHUS MaCChl BELIECTB;
3aKOH COXPaHEHHUS U IIPEBPAIICHUS
SHEPTUU MPU XUMUUYECKUX
peaKIusax

Cxkopoctb peakiuu. OOpaTumblie
peakuun. XuMHA4ECKOe
paBHOBECHE

[TpakTuueckast paborta No 1.
«BnusHue pa3nuuHbIX (HaKTOpPOB
Ha CKOPOCTh XUMUYECKOU
peaxkuum»

DNEeKTpOTUTHYECKAS
mucconuanus. [Tonstue o
BOJIOPOIHOM TIoKa3aTese (pH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaponn3 opranndeckux
N HCOPTraHNYCCKUX BCIICCTB

OKHCIMTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
[TonsiTue 06 AmeKTpOIIH3E
pacIIaBoOB ¥ pacTBOPOB COJICH



KonTponbhas pabota no paszueny
«Teopernyeckre OCHOBBI XUMHUM

MeTtauibl, MX MOJIOKEHNE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
cTtpoenust atoMoB. O01me
¢u3nyecKkue cBOMCTBa METAIIIOB

CrnaBbl METaJIOB.
DNEKTPOXUMHUYECKHUH Psijl
HANPSDKEHUN METaJlIOB

XHUMHUECKUE CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHIHA,
KaJlui, Kalblui, Marauu,
ATIOMHUHUI) U UX COeTMHEHUI

XUMHYECKUE CBOMCTBA XpoMma,
MEJIM U UX COCIUHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeje3a U UX COeTMHEHUH

[TpakTiueckast paborta Ne 2.
"PemeHne sKkCiepUMEHTAIBHBIX
3a7a4 mo reMe «MeTtaiuipl»"



HemeTaminl, UX MOJIOKEHNE B
Ilepuonnueckoi cucreme
XUMHYECKHX 3eMeHTOoB /1. H.
MenaeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

dusnyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETAJUIOB (Ha IpUMeEpe
KHCJIOPO/JIa, cepbl, pocdopa u
yriaepoaa)

XUMHYEeCKHE CBOMCTBA TAJIOTCHOB,
Cephl U UX COCIMHEHUI

XuMH4uecKrne CBOMCTBA a30Ta,
dbocdopa 1 UxX COeTUHEHU

XHUMHUYECKUE CBOMCTBA yIIIepoa,
KPEMHHUS U UX COCIUHEHUI

IIpuMeHeHne BaKHEUIINX
HEMETAaJJI0B B UX COCTUHESHUH

O0o001IcHNE U CHCTEMATH3aIINS
3HaHUM 110 Teme «HeMeTanab.
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI



[Tpaktuyeckas padora Ne 3.
((PCH_IGHI/IG BKCHepI/IMeHTaHBHBIX
3aga4 no reMe "Hemeraminr"y»

KoHTposbHas paboTta 1mo Temam
«Metamael» 1 «Hemerasie)

HeOpFaHI/I‘{CCKHe U OPTraHUYCCKHC
KHUCJIOTHI. HeopraHquCKHe u
OpTraHN4YCCKUC OCHOBAHUA

AmMdoTepHbIe HEOPraHUYECKUE U
OPraHUYEeCKHUE COCIUHEHUS.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX U OPraHUYECKUX
BCIIIECTB

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYECKON U
NUILEBOH 6e30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

[Ipeacrasnenust 06 oOmUX
HAyYHBIX MPUHITAIIAX
MIPOMBIIIUICHHOTO TTOTyYeHUS
BaXKHEHIIINX BEIIECTB

YenoBek B MUPE BEIIECTB U
MaTepHaoB



A w

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «/IPODAY; AkmronepHoe obmiecTBo «31areascTBo
«IIpocBemienney

Xumus, 10 knacc. ba3zoselil ypoens/ ['abpuensn O.C., AkunonepHoe

obmectBo «M3narensctBo «IIpocBeiienne

METOAUYECKHUE MATEPHAJIBI 11 YUUTEJSA
https://catalog.prosv.ru/attachment/ea99f2eeaala82a42e368ffd7d152b22db670

all.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
UHTEPHET
Caiitel: bubmoreka LIOK, "Uudoypok", "Mynstrypox", videouroki.net,

POIII, Sknacc, https://onlinetestpad.com
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