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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHUU Ha YpPOBHE CpEIHETO 00IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUs (enepaabHOH 00pa30BaTENIbHOW HPOrpaMMbl CPEIHEro
obmero oo6pazoanus (POII COO), mpencraBieHHbix B DepepalbHOM TroCynapCTBEHHOM
obpazoBatenpHOM cTa”gapre COO, ¢ yuérom Konuenuuu mpenopaBaHus y4eOHOro Ipeamera
«Xumusi» B 00pa3oBaTelibHbIX opranuzanuax Poccuiickoit denepaiinu, pean3yronmx OCHOBHBIC
o0pa3oBaTeNbHble IIPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHs BOCIUTAHUS B
Poccuiickoit ®denepanuu Ha nepuoa 1o 2025 roga» (Pacnopsixenue IIpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOAX0/0B K pa3pabOTKe MpOrpaMMbl IO XUMUH, K OIPEIEIECHNI0 OOLIEH CTpaTeruu
00y4yeHHs, BOCIIUTAHUSI U Pa3BUTHs O0YYAIOLIUXCS CPEICTBAMU YUEOHOTO IpeaMeTa « XUMUs» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyaidbHble monoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LiEJEH, COJlepKaHMsl, pe3yJIbTaTOB 00y4eHUs1 M TpeOOBaHUIl K ypPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  IIOJydaeéMO€  BBIIYCKHHKaMHM  00I1eo0pa3oBaTesIbHON
OpraHM3al|H, SIBJISETCS HEOTHEMIIEMOM YacThbio X 00pa3oBaHHOCTU. OHO CIIYKMT 3aBEpILAIOLIUM
3TAallOM peaju3alii Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIOUEBBIX LIEHHOCTEH,
MPUCYIIMUX IIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHUS. DTH LEHHOCTU KacaloTCs MO3HAHUS
3aKOHOB MPUPOJbI, (OPMHUPOBAHUS MHMPOBO33PEHHMsI U OOIIEH KyJIbTYpbl UEJIOBEKa, a TaKXKe
9KOJIOTMYECKH 0O0CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U MPUPOAHOU cpene. Peanusyercs
XMUMHYeCcKoe 00pa3zoBaHHe O0yYaroIUXcs Ha YpPOBHE CpeJHero oOmiero oOpa3oBaHUs CpeicTBAaMU
yueOHOro mpeamera «XUMHS», COAEpKaHUEe M MOCTPOCHHE KOTOPOTO ONpEAETICHBI B MPOrpaMMe
[0 XUMHM C Y4€TOM cHeUU(pUKH HAyKU XUMHM, €€ 3Ha4eHUs B IO3HAHUM MPHUPOJBl U B
MaTepUaJbHOW JKU3HM OOIIecTBa, a Takke C Yy4eéToM oOmuX Lejaeil W NpPUHLUIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTeMbl CcpeaHero ooOmiero oOpa3oBaHUS B
Poccuiickoit @enepanuu.

XuMHsI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT OCOOYI0 pOJib B COBPEMEHHOM
LMBUJIN3AlMU, B CO3/JIaHWM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHpOBaHKE PALIMOHATBHOIO HAYYHOT'O MBIIIJIEHUS, B CO3/1aHUE 1IETIOCTHOTO MPECTaBIeHUs 00
OKpPY)KaIoIlleM MHUpE Kak O €JUHCTBE MPHUPOJbI U YeIOBEKa, KOTopoe (hopMHpyeTcs B XMMHUHU Ha
OCHOBE IIOHMMAaHHUS BEILECTBEHHOIO COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUSA B3aUMOCBS3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOAENUCTBYS C IPYIrMMHM €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOTHEMIIEMOMN
4acTbI0 MUPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPYAA U KU3HU KaXKJI0r0 YjeHa
obmectBa. CoBpeMeHHasi XMMHs Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMH
HaIpaBJieHa Ha pelIeHNe TII00aJbHBIX MPOOJIEM YCTOMUNBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJOTMUECKONW OE30MaCHOCTH U OXPaHbl 370POBBSI.

B cooTrBercTBMM ¢ OOmKMMH LENIMH M HOPUHLUIIAMU CpEeIHEro oOmero oOpa3oBaHMs
cogepxkanue npenmera «Xumus» (10-11 xiaccel, 0a30BBIii YpOBEHb H3YyU€HHsS]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaIOUIUXCs, HEOOXOIUMYIO WM IS
BBIPAOOTKHM MMPOBO33PEHUECKUX OPHUEHTUPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COIMyMa,
MIPOJOJKEHHS] 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisromuMu npeamera « XUMus» SBIAI0TCA 0a30Bble Kypehl — «Opranuyeckast XUMUs
n «O01as 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COZEpKaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKu: CHCTEMa 3HAHUHN 10 HEOPraHWYECKOH XUMHHM (C BKIIOYEHHEM 3HAHUU U3
o0uieil XUMHUM) U OpraHryeckoil xumun. @opMUpOBaHUE TaHHOM CUCTEMbl 3HAHUH MPH U3YYEHUU
npeaMera 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opa3usi BEIECTB Ha OCHOBE
0OIIMX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmias u HeopraHudeckas
XUMUS» c(hOpMHUpOBaHA B MPOrpaMMe MO XMMHUH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K MU3y4YEHHUIO
y4yeOHOro MaTepuasia M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
OIPEIETIEHHBIX
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TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKOM XMMHMM BELIECTBA PACCMATPUBAIOTCSA Ha
YPOBHE KIIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKUX COCIMHEHUH, a TaKKe Ha YypOBHE
CTEPEOXMMHUYECKUX U JJIEKTPOHHBIX MPEACTAaBIEHUNM O cTpoeHuu BemecTB. CBeneHus 00
U3y4aeMbIX B Kypc€ BEIECTBaX JAlOTCd B PA3sBUTUUM — OT YIVIEBOAOPOJOB [0 CIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHMyeckod XHMHUU MOJIY4alOT pa3BUTHE
c(OpMHpOBAHHBIE HA YPOBHE OCHOBHOI'O 001IET0 00pa30oBaHus IIepBOHAYAIbHBIC IIPEACTABICHUS O
XUMHAYECKOH CBSI3U, KJIacCU(UKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUUYECKON PEaKIIMH.

[lon HOBBIM yrioM 3peHHs B IpeaMere «XHMHsS» 0a30BOr0 YpPOBHSI paccMaTpUBAETCS
U3yYEHHBIH Ha YpPOBHE OCHOBHOrO 0Omero oOpa3oBaHUs TEOPETHYECKHH MaTepuan M
(aKTOJOTHUECKUE CBEJCHHUS O BELIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHWyeckas XUMHsD» O0Y4aroIUMCS MPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh
3HAa4YCHUE NEPUOIUNIECKOTO 3aKOHA ¢ OOLIETEOPETHUECKUX U METOJOJIOTHUECKUX MO3UIIHNMN, TITy0Ke
MOHATh UCTOPUUYECKOE U3MEHEHHE (PYHKIUI 3TOro 3aKoHa — OT 00001Iaomei 10 00bsCHAOLEH 1
MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUMM O BaKHEHIIMX BEILIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE€ O XMMHUYECKHUX PEaKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHserca B Kypcax 10 wm 11 KkimaccoB 2neMEHTaMHM  COIEP)KAaHUSA, HMMEIOIIMMHU
KYJIBTYpOJOIMUECKUI M MNPUKJIAAHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT IOHHMAaHHIO
B3aMOCBSA3M XMMHMM C JIpyTUMH HayKaMH, pacKpblBaloT €€ pOjJb B I103HABATEIbHOW H
IIPAKTUYECKON JEsATEeIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCHMTAHUIO YBaKEHHsS K IPOLIECCY
TBOpYECTBA B OOJIACTH TEOPHM M TPAKTUYECKUX NPWIOKEHUH XMMHUHU, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS. B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpoOJieMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIHBATh MH()OPMAIUIO W MPUMEHATh €€ IS TONOJHEHUS 3HAHWW, PEIICHHS
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAJIBHBIX MCCIEN0BAaTENIbCKUX 3a7ad. B 1enom coxepikanue
y4eOHOTO mpenMeTa «XHUMUsS» JaHHOTO YPOBHS M3Y4YECHHsT OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00yJaroIuxcss MUPOBO33PEHYECKOM OCHOBBI JUIsl NMOHMMaHUS (QHIOCOPCKUX HAEH, TAKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOT0 M OPraHMYeCKOro MHpa, 0OyCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHEM, II03HABAEMOCTh IIPUPOIHBIX SABJICHUI ITyTEM SKCIIEPUMEHTA U
pelieHrs NPOTUBOPEUMM MeXAYy HOBBIMH (akTaMd M TEOPETHUYECKMMM IPENNOChUIKAMHU,
OCO3HaHME POJM XMMHUHU B PEIIEHUH HKOJOIMUYECKHX MpoOJsieM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHHs HOBBIX TEXHOJIOTUI U MaTepUaOB.

B nuane pemenus 3aay BOCIMTAHUS, Pa3BUTHSA M COLMAIN3ALUN O0yUYaIOIIMXCs IPUHSATHIE
MpOrpaMMoOil MO XHWMHUHU TMOAXOJbl K ONPEIEICHUIO COJEp)KaHUS U IOCTPOEHHS IpeaMeTa
IpeaycMaTpuBalOT (OPMHUPOBAHUE YHHBEpPCAJIBHBIX Y4YeOHBIX JeHcTBHH, HMeroImuXx 0a30Boe
3HAYEHHE JIJIS1 PA3JINYHBIX BUJIOB JAESTEILHOCTU: PEIIEHUs TpoOieM, IOUCKa, aHaIu3a U 00padoTKU
uHpoOpMaluY, HEOOXOIMMBIX Al MPUOOPETEHUs! OIbITa MPAKTHUYECKOW U HCCIIEA0BATENbCKOM
NeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XHUMHUH.

B mpakTuke mpenopaBaHus XMMUHM Kak Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Tak U
Ha ypOBHE CpeAHEero ob1iero o0pa3oBaHus, MpU ONpEAENIEHUN COJAEPKATEIIbHON XapaKTEepUCTUKU
Lenel UW3ydeHUs TpeAMETa HaNpaBlIE€HUEM IEPBOCTENEHHOW 3HAYMMOCTH  TPaJULIMOHHO
npu3HaéTcss  (OpMUPOBAHHME OCHOB XMMHYECKOW HayKd KakK o00JIaCTU  COBPEMEHHOIO
€CTECTBO3HAHNUS, IPAKTUYECKON JEATEIbHOCTU YEIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKONW TOYKH 3pEHUS TaKOH MOAXO0Jl K ONpeAeNCHUIO Lejeil M3ydeHus
IIpEIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO N1aHHOM TOYKE 3pEeHMsI TJIABHBIMM IIEJIIMU H3y4eHHUsS MpeaMera «XuMHUs» Ha

6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:
(bOpMHUpPOBAHHE CHCTEMBl XUMHUYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTaBISIONICH €CTeCTBEHHO-
HAy4YHOU KapTUHBI MHpa, B OCHOBE KOTOPOI! JieXkaT KJIIOUEBbIe MOHATHUS, GYyHIAMEHTAJIbHbIE 3aKOHBI
U TEOpPUHM XHUMHUHU, OCBOCHUE S3bIKa HAyKH, YCBOCHHME M IIOHMMAaHHE CYIIHOCTH JOCTYIHBIX
00001IeHUIT MHUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHME C MCTOpPHEH WX pPa3BUTUS U
CTaHOBJICHUS;
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(dbopMUpOBaHKE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOaX MMO3HAHUS BEIIECTB U XHMHYECKIX
peakiuii, HeOOXOMUMBIX I TPUOOPETEHHS YMCHHH OpPHUEHTHUPOBATHCS B MHpPE BEIIECTB U
XUMHUYECKHX SIBJICHUM, UMEIOIINX MECTO B MIPUPOJIE, B IPAKTUUECKOI U MOBCETHEBHOM KU3HMU;
pa3sBUTHE YMEHHMHA M CIIOCOOOB JIESTENBbHOCTH, CBS3aHHBIX C HAOMIONEHHEM H OOBSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIECTBAMHU.

Hapsiny ¢ stum, conmepkarenbHasi XapakTEepUCTHKa LieNiell M 3ajad HM3y4YeHHs MpeaMeTa B
porpaMMe Mo XMMUU YTOUHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU IPUOPUTETAMU B
cucteme cpeaHero odmiero odpazoBanus. CerogHs B MpenojiaBaHuy XUMHUHU B OOJIbIICH CTEeNeHU
OTHAETCSl MPEANOYTECHHE MPAKTUYECKOH KOMITOHEHTE COJEpKaHHs OOydeHUs, OpUEHTHUPOBAHHOU
Ha TOATOTOBKY BBIMYCKHHMKA 0011e00pa3oBaTeNbHON OpraHU3alliy, BIAJCIOIIEr0 He HabOpoM
3HaHUH, a (QYHKIMOHAIBHOM T'PAaMOTHOCTBIO, TO €CThb CIOCOOAaMH M YMEHHUSIMH aKTHBHOTO
MOJIy4EHUsl 3HAHUN U PUMEHEHUS X B PEabHOM KU3HU JJIs PEIICHUS IPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM 11pU U3y4eHUH NpeaMeTa « XUMUsD» JOMUHHUPYIOLIEe 3HAUCHUE TPUOOpPETaoT
TaKue LeIH U 33]1a4l, KaK:

ajanTanus o0yJarmuXxcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOMIETOCS MUPA, (OPMHUPOBAHUE
UHTEJJIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOATEIIbHOMY TPHUHSTHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dhopMUpOBaHHE Y 00YUAIONTUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITUH ), IMEIOIINX
YHHUBEpPCAIbHOE 3HAUEHUE JUIS Pa3MYHBIX BUIOB JAEATEIBHOCTU: pEIICHHUS MpobdieM, TMOUCKa,
aHam3a U 00paboTku WH(MOPMAHMU, HEOOXOIUMBIX Uil MPHUOOPETCHHS OMBITa JCATCIHHOCTH,
KOTOpasi 3aHUMAaeT BaXXHOE MECTO B IO3HAHUM XUMHUHU, a TaKxkKe ISl OICHKU C MO3UIUIl
9KOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHX IIPOLIECCOB Ha
OpraHH3M YeJIOBeKa U MPUPOIHYIO CPeady;

pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH
o0y4aromuxcsi: CHOCOOHOCTH CaMOCTOSTENIbHO MpUOOpEeTaTh HOBBIE 3HAHUS [0 XHUMHU B
COOTBETCTBUH C JKU3HECHHBIMH TOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBIE MH()OPMAIMOHHBIC
TEXHOJIOTUU JJIA MOUCKa U aHaln3a yueOHOW M HAy4YHO-TIOMYJSIPHOM MH(POpPMAIUU XHMHUYECKOTO
COJIEpKaHUs;

dbopMupOBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIIJICHHUS,
Ha0J110/1aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIpY TUTAHUPOBAHUU U MTPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHUTAHHME Yy 00ydaromuxcsl YOS KIEHHOCTH B T'YMaHUCTHYECKON HANpaBI€HHOCTU XUMHUU,
e€ BaXHOW pPOJM B PEHICHUH TJIO0ANBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOONOIb30BAHMS,
MOTIOJIHEHMSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs] NPUPOJHOTO pPaBHOBECHUS, OCO3HAHHUS
HE00X0AUMOCTH OEpeXHOro OTHOLIEHHUS K MPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKXKe MPUOOpETEHUs
OTIBITAa WCIIOJIB30BAHUS MOJTYYEHHBIX 3HAHUMW JIA NMPUHATHUS TPAMOTHBIX PEIIEHUN B CHUTYAIUsX,
CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B ydeOHOM muiane cpemHero o6miero oOpa3oBaHus HpeaMeT «XuMHus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB PeaMETHOM 001acTH «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO1miee yuciio 4yacoB, OTBEAEHHBIX JUISI U3YUYEHHUs XHMMHUHU, Ha 0a30BOM YpPOBHE CPEIHEro
obmiero oopasoBanusi, coctaBiser 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hegento), B 11 kmacce
— 34 gaca (1 4ac B HenemIO).



5

COJAEP KAHUE OBYYEHUA
10 KJIACC: OPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMUHH

[Ipeamer opraHM4eckoil XMMHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHE B IOJIYyYEHUU
HOBBIX BEILECTB U MaTepuaioB. Teopus cTpoeHus opranuueckux coeaunenuid A. M. bytneposa,
e€ ocHoBHbIe TnoNOXKeHUA. CTpyKTypHble (QOpMyJNbl OpraHuveckux BemlecTB. [‘omonorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COEUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccuukay opraHU4ecKuX BemlecTB. HoMeHkIaTypa opraHuuecKkux
COEMHEHMH (cHucTeMaTHUYeCKasl) U TPUBUAJIbHBIE HA3BaHMsI BaXKHEUIIUX MPEACTaBUTENEH KIacCOB
OpraHUYECKUX BELIECTB.

OKClepUMEHTAJIbHBIE METO/bl M3YyYEHHUS! BELIECTB U HUX IPEBPALLCHUI: O3HAKOMIIEHUE C
o0Opa3aMu OpraHMYeCKHX BEIEeCTB M MaTepuajlaMH Ha WX OCHOBE, MOJEIHMPOBAHHUE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAONIOJEHHWE ¥ ONUCAaHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (II1aBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH pAn. MeraH W 3TaH — mnpocTernine
MPEJCTABUTENN ANKAHOB: (PU3NIECKHE M XUMUYECKHE CBOMCTBA (PEaKIIMU 3aMEIIEeHHs ¥ TOPEHHUS),
HAax0>JICHUE B NPUPOJIE, IOJIyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUJIIEH W NPONMUIJIEH — MpPOCTEeHIIne
MPEJICTAaBUTENN AJIKEHOB: (U3MUeCKhe M XHUMHUYECKHE CBOWCTBAa (peakluud TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIMMEPHU3allin), I0JIy4€HNUE U IPUMEHEHUE.

Anxaguensl: OyranueH-1,3 u merunOyraauen-1,3: cTpoeHHe, BaXHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3HUHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHM CTPOEHHUS, TOMOJIOTUYECKUH psA. ALETUICH —
MPOCTEUIIHIA MPEJICTABUTENb aIKWHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE M XUMHUYECKHE CBOHCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOyUYeHUE U IPUMEHEHHE.

Apennl. benzon: cocraB, cTpoeHHe, (PU3NUECKHME M XHWMHUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS WM HUTPOBAHHUA), TOIy4eHHE W TNpUMEHeHHe. Tonyon: cocmas, cmpoeHue,
Qu3suueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHuposaHus U HUMpOBAHUs), NoaydeHue u
npumeHnenue. TOKCHMYHOCTH  apeHOB. ['eHeTumdeckass CBA3b MEXIYy  YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMH K pa3IU4YHbIM KJaccaM.

[TpupoHbIE UCTOUYHUKU YTIIIEBOAOPOAOB. lIpupoaHblil Ta3 M MOmyTHbIE HE(TSHbIE Ta3bl.
Hedtb 1 e€ npoucxoxaenue. CnocoObl nepepaboTKu HEPTH: NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTtanuTudeckuit), mnuponu3. IlpogykTel mepepaboTku HedTH, UX HPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKThI €ro nepepaboTKH.

OKCIIEpUMEHTAIIBHBIE METOJbl M3YyYEHHUS BELIECTB U HUX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamu IjacTMacce, KaydyykoB U pe3uHbl, kosekuuu «HedTe» u «Yronby, MoaenupoBaHue
MOJIEKYJT YTJIEBOJIOPOJIOB U TaJOT€HONPOM3BOJIHBIX, MPOBEACHUE NPAKTUYECKOH paboThI:
MOJIy4€HUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérneie 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMMHMYECKON peakuumu (maccbl, 00bEMa, KoOJIMYeCcTBa
MCXOJ/IHOTO BEIECTBA MM MPOAYKTa PEakIMH 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOA M 3TaHOJ: CTpPOEHHE, (QU3NYECKUuE U
XMMHYECKHE CBOMCTBA (PEAaKIMM C AKTUBHBIMM METAJUIAMM, TajJOr€HOBOJOPOJAaMH, T'OPEHHE),
npuMeHeHue. BogopoaHbie cBA3M MEXIy MoJieKylamMH cnupToB. [leiicTBHe MeTaHosIa U 3TaHOIA
Ha OPTaHM3M YEJIOBEKa.

MHoOroaroMHbple CHUPTHl. ODTWICHIVIMKOIb U TIULEPUH: CTPOEHUE, (QU3NYECKUEe U
XMMHUYECKHE CBOICTBA (B3aMMOJEHCTBUE CO ILEJIOYHBIMA METAJNIaMHU, KAUECTBEHHAsl PEAKLUs Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMe Ha opraHu3M dejoBeka. [IpuMeHeHHWe TriaulepruHa |
STWJIECHIJIUKOJIS.




6

deHoII: CTpOeHHEe MOJIEKYITbI, (U3NUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpaeruaipl U kemowusi. DopManblIerui, aneTaupleruj: CTpoeHHe, (U3HUECKUe U
XMMHUYECKHE CBOMCTBA (pEakLMM OKUCIEHHS M BOCCTAHOBJICHHS, KAUECTBEHHBIE PEAKIUM),
MOJIy4eHUE U PUMEHEHHE.

OHOOCHOBHBIEC TIpe/eibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHas KHUCIOTHI:
cTpoeHue, (pu3nYecKre U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs KJlacca KUCIOT, PeaKius
stepudukanyu), mnoiaydyeHue u npuMeHeHue. CTeapuHOBasi M OJIEMHOBas KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIlEE JEUCTBHUE.

Crnoxable 3Qupbl Kak MPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['MIpOnu3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponus sxxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

VYTaeBobl: cOCTaB, KiacCu(UKAIMs YIIIeBOAOB (MOHO-, M- M MOJHcaxapuabl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOCHHSI MOJIEKYJbI, (DU3HMUECKHEe U XHUMUYECKUE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne aMmmMuadHbIM pacTBOPOM OKCHAA
cepeopa(l), BoccTraHoBiIcHUE, OpPOKEHHE TJIIOKO3bI), HAXOXXJIEHHWE B MPHUPOJE, NPUMEHEHHE,
ouonornueckas posb. otocunres. PpykTo3a Kak U30Mep TITIOKO3HI.

Kpaxman u nemntono3a kak mpupojHbie nonuMepbl. CTpoeHHe Kpaxmala U LEJUTHOJIO3bI.
duznyeckue U XMMHUYECKHUE CBOICTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHS C HO/I0M).

DKCrepUMEHTANIbHBIE METOAbl W3YYEHHS BEIIECTB W UX MPEBpallleHUuH: MpOBEICHHE,
HAOJIOZCHNE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAaYEeCTBEHHBIC
peakmuu OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe dTaHona okcuaoM Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojelcTBue riuuepuHa c¢ rugpoxkcunom wmenu(ll)), anpaernnoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuzaa cepedpa(l) u ruapokcuaom meau(ll), B3aumoaeiicTBue kpaxmasia
C MOJIOM), IPOBEICHNUE TPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI.

Pacuérneie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMMYECKON peakuumu (Mmaccbl, 00BbEMa, KOJIMYECTBA
MCXOJ/IHOTO BEIECTBA MM MPOAYKTa peakiiK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKIUn).

A3oTconepikaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHnyYecKrue coeAMHeHNs. PU3NUEeCKHe U XUMUYECKUE
CBOWCTBAa aMHMHOKHUCIOT (Ha MpuMepe IMuuHa). buonornyeckoe 3HaYeHHE aMUHOKHCIIOT.
[TenTuae!.

benku kak mpuUpOJHBIE BBICOKOMOJIEKYNSpHBIE coequHeHus. [lepBuuHas, BTOpUYHas M
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA O€JIKOB: THAPOIU3, JI€HATypalus,
KayeCTBEHHbIE PEaKMU Ha OEJIKH.

DKCcrepuMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB W HX MpEeBpalleHH: HaOIoaeHHEe M
ONMCaHHE JIEMOHCTPALMOHHBIX OINBITOB: JEHATypauus OeNKOB NpU HarpeBaHHM, IIBETHBIC
peakuu O6eIKOB.

BbicokoMo1eKyIsIpHbIE COeIMHEHUSs

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJIEKYJSIPHBIX COCIWHEHHN: MOHOMEp, ITOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb MOJMMEPHU3aIH, CPEAH MOJIeKy sipHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUI — MOJIMMEPU3altsl U OJUKOHICHC Al

DKcIepUMEHTAIbHBIE METO/ABl U3YyYeHHs BEIECTB M UX IPEBpAIICHUI: O3HAKOMJICHHE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MeXIpeIMeTHbIE CBA3H.

Peanusarnus MeXIpeaMETHBIX CBSI3€W NMPHU M3YYEHMM OpraHudeckoil xumuu B 10 kiacce
OCYILECTBISICTCS 4epe3 MHCIOIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaK H
MOHATHUM, SBISIOIIUXCS CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TIIOHATHA: SIBJICHHWE, HAy4HBIH (DaKT, TUIOTE3d, 3AKOH,
TEOpUs, aHadu3, CHUHTE3, Kiaccudukamus, NEpPUOAUYHOCTb, HAOIIOJACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJIETITUPOBAHHE.
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dwusnka: MaTepusi, SHEPTHsI, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPTEeTHYECKHI YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (PM3MUECKHUE BETUNYMHBI U SMHHIIBI UX
H3MEpPEHUSI.

Buonorusi: xnerka, opranu3Mm, Ouocdepa, oOMEH BeUIECTB B OpraHusMe, (HDOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BeleCcTBAa (OCIIKH, YIIICBOIBI, YKUPHI, (DEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.
TexHoyOTHs: THINEBBIE TPOAYKTH, OCHOBHI PAIMOHAIBHOTO MUTAaHUS, MOIOIIUE CPEICTBA,
JICKApCTBEHHBIC U KOCMETUYECKHE TpenapaThl, MaTEPHUaIbl U3 HCKYCCTBCHHBIX M CHHTCTUYCCKHUX
BOJIOKOH.

COJAEP KAHUE OBYYEHUA
11 KJIACC: OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH

XuMUYeCKUi dneMeHT. AToMm. Slapo aroma, U30TOMBI. OJEKTPOHHas 000J0YKa.
DHepreTHUeCKUe YPOBHH, MOMYPOBHU. ATOMHbIC opOuTaiu, S-, P-, d- amemeHThl. OCOOCHHOCTH
pacripesieieHus1 AJIEKTPOHOB 10 OPOWTANSM B aTOMax JJIEMEHTOB NEPBBIX YETHIPEX IMEPHOIOB.
DneKTpoHHast KOH(UTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmueckas cucremMa XuMmMuyeckux 3ieMeHtoB [l U.
MenpeneeBa. CBsA3b nepuoanyeckoro 3akoHa M Ilepuoamyeckol CUCTEMBI XMMHMUYECKHX
anemenToB Jl. 1. MenzaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BELIECTB
10 TpyIIam U rnepuojam. 3HaueHHe NePUOJMUECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemecTBa. XHMUYECKas CBsA3b. BHIbl XMMHYECKOM CBs3UM (KOBaJEHTHas
HETOJISIpHAsT W TOJISIpHAsl, WOHHAs, MeTajuindeckas). MexaHu3Mbl OOpa3oBaHHS KOBAJCHTHOM
XUMHUYECKOM CBsA3M (OOMEHHBIH M JJOHOPHO-aKUENTOpHBIH). BomoponHas cBs3b. BaneHTHOCTB.
DnexTpooTpulaTeNbHOCTh. CTeneHb OKUCIEeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX pEMIETOK. 3aBUCHMOCTh CBOWCTBAa BEUIECTB OT THIMA
KPUCTAIIIMYECKON PEIIETKH.

[TonsiTe o nucnepcHbIX cucrteMax. VICTUHHBIE M KOJIJIOWIHBIE pacTBOphl. MaccoBasi 10st
BEIIECTBA B paCTBOPE.

Krnaccudukanus Heoprannyeckux coenuHeHuil. HomeHknatypa HEOpraHuyeckux BEIECTB.
I'enernyeckas CBSA3b HEOPraHMYECKHUX BEIIECTB, IPUHAUIEKAINX K PA3IMYHBIM KJlaccaM.

Xumuyeckas peakius. Knaccuukanus XUMHUECKHX pEakIUil B HEOPraHUYECKOM U
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHMs U IPEBpAILCHUs
SHEPTUM NPU XUMUYECKUX PEaKIUAX.

CKopocTh peakuuu, €€ 3aBHUCUMOCTh OT pPa3IM4HbIX (GakTopoB. OOpaTHMbIE PEAKIHU.
XuMmuyeckoe paBHoBecHe. DakTOpbl, BIUSIOLUIME HA COCTOSHUE XHMHUYECKOTO paBHOBECHS.
[Tpunnun Jle larense.

OnexTponutuyeckas auccoruanus. CuibHble U ciabble 31MeKTpoiauThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, II€JI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBPAIICHHUN: JEMOHCTpALUs
tabmun «llepuoguyeckas cucrema xumudeckux syemeHtoB J[. M. MenneneeBa», u3zydeHue
MoJiesiell  KPUCTAIMUECKUX pelETOK, HaOIIoeHHe M ONHMCaHUE JIEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3JIoKEHHE TEPOKCHAA BOJOpOJAa B MPUCYTCTBUM KaTalu3aropa,
OIIpEAEIIEHUE CPENbl PACTBOPOB BEILECTB C IOMOIIBI0 YHMBEPCAIBHOIO MHAMWKATOPA, pEaKLUU
MOHHOrO0 OOMeHa), MpOBEIEHUE MpaKTUYecKol paboThl «BiusHHE pa3nuuHBIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

PacuétHpie 3amaum. Pacy€Thl 1O ypaBHEHUSM XHUMHYECKHX pEakKlUil, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MAcCOBasl JOJIS BEIIECTBAY.



Heopranuueckasi xumusi

Hewmeramnsl. [lonoxenne HeMetaiuioB B [leproanyueckoil CUCTEME XUMHYECKUX AJIEMEHTOB
J. . MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKHME CBOWCTBA HEMETAILIOB.
AJIOTpOTINS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TajoreHoB, cepbl, a3ora, ¢ocdopa,
yriepojia U KpeMHHUsSI) U UX COCTUHEHUN (OKCUIOB, KUCIOPOACOIECPKAIIUX KUCIOT, BOJIOPOIHBIX
COCIMHCHHI).

[IpumeHeHne BaxXHEUIIIMX HEMETAIUIOB U UX COCIMHEHUN.

Meramnsl. [lonoxxenne MeramuioB B llepuonnuyeckoll cucteMe XMMHUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHsS SJEKTPOHHBIX 000J04YEK aToMOB MeTauioB. OO0rmiue
¢usnveckue cpoiicTBa MeTauioB. CIlaBbl METAUIOB. DJIEKTPOXMMHYECKHHA psA HaNpsOKEHUN
METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEMIIUX METAJUIOB (HATpWMl, Kalui, KaJiblUil, MarHui,
ATFOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCITMHCHUM.

OO61ue cnocoObl noxydeHus: MeTauioB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJIbl HW3Y4YEHHUs BEIIECTB W HUX [PEBpaAlICHUN: H3yUYEHUE
KOJUIEKIMU «MeTaJljIbl U CIUIaBbD», 00pa31l0B HEMETAIIOB, PEIICHHUE YKCIIEPUMEHTAIbHBIX 33]1a4,
HaOJIIOJICHUE W OIHMCAaHWE JEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX ONBITOB (B3aMMOJICHCTBUE
THAPOKCH/IA AIFOMUHUSL C PACTBOPAMH KHUCIOT M IIEJIOYEH, KAYECTBEHHbIE PEaKIMK Ha KaTHUOHBI
METaJIJIOB).

Pacuérnnie 3a1aum.

Pacuétel Macchl BemiecTBa Ui 00bEMa ra30B MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAcce
U 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, Pacu€Thl Macchl (00bEMA, KOJTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B oOecrieueHUN dKOJIOTUYECKOM, SHEPreTHUEeCKON U MUIIEeBON 0€30MacHOCTH,
pa3BuTuu MeauIMHEL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenust 00 00X HAYYHBIX MPUHIIUIIAX MPOMBIIIEHHOTO OTYyYEHHUS BaXKHEHIIINX
BEIIICCTB.

UenoBek B MHpE BEIIECTB W MaTEpPUANOB: Ba)XKHEMINIME CTPOUTENIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPAacKd, CTEKI0, KepamMuKa, MaTepuajbl I JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuMHsT U 370pOBbE YEJIOBEKA: IpaBUJa HCIOJIb30BAHHS JIEKAPCTBEHHBIX IIPENapaTosB,
MpaBmia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3anus MeXnpeaAMETHBIX CBsI3€i MpU M3Y4eHUU 0OIIel 1 HeopraHu4eckon XumMun B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX TTOHATHH, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIN (PakT, TUIIOTe3a, 3aKOH, TEOPHS, aHAJIU3,
CUHTE3, KIacCupUKalus, TMEePUOJUIHOCTh, HAONIOCHUE, OKCIEPUMEHT, MOJICIHPOBAHHE,
W3MEPEHHUE, SIBICHUE.

®dusnka: Marepusi, dHEpPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaINOaKTUBHOCTh, MOJICKYJIa, SHEPIETHUYECKUI ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouochepa, Makpo- U MHUKPOAIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadmus: MuHEpaTBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC NCKOMTAEMbIE, TOTLIUBO, PECYPCHI.

TexHonmorusa: XuMHUUYECKasi TPOMBIIIEHHOCTb, METAJIyprus, MPOU3BOJCTBO CTPOUTEIbHBIX

Marcpuraios, CENTLCKOXO03SHCTBEHHOE ITIPOU3BOJICTBO, numieBas IPOMBIINIJICHHOCTD,
@apMaHeBTHHGCKaH IPOMBIINIJICHHOCTD, MMpOU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTc€puraiosB, OJICKTPOHHAasA IMPOMBIIIJICHHOCTD,

HAaHOTCXHOJIOI'HU.
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INVNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMBI 10O XUMHWHU HA BA30BOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA
JUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IIporpamMM CpeAHero obiero odpa3zoBaHMs (JUYHOCTHBIM, METAlpPEAMETHBIM M IPEIMETHBIM).
HayuHo-meTonnueckoil OCHOBOM [uid pa3padOTKU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHHUS
IIpOrpamMM CpeHero o01iero 00pa3oBaHus SBISAETCS CUCTEMHO-ESATEIbHOCTHBIN MOAXOI.

B cooTBercTBUH C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yabTaTOB OCBOCHUS IpeAMETa «XUMUS» Ha YPOBHE CPEIHEro 001ero oopa3oBaHusl BblAEIEHbI
CJIEYIOIINE COCTABIIAIOINE!

OCO3HaHME OOYYAIOUIMMUCA POCCUICKOM TIpa’kAaHCKOM HIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJINYMe MOTUBAILUM K 00yUEHHUIO;

[[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHHX YOEXICHUH JTMYHOCTH HAa OCHOBE KIIFOUYEBBIX
LIEHHOCTEW ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYHYAIOIIMXCS PYKOBOJCTBOBATbCS B CBOEH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHM, MPHUCYILUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHuS;

HaJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KyJabTYpbl M CHOCOOHOCTH CTaBUTh LENHU U
CTPOUTD JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MpeAMeTa « XUMHUs» JOCTUTAOTCS B €MHCTBE YueOHOU
U BOCIHUTATEIbHOW JEATEIIbHOCTH B COOTBETCTBUU C T'YMaHHUCTUYECKUMU, COLIMOKYJIBTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSMU M HJeajlaMM POCCUHCKOro TIpa’KAAaHCKOTOo OOIIecTBa,
IPUHATHIMU B OOIIECTBE HOpPMaMu M MpaBUIaMM IOBEAECHUS, CIOCOOCTBYIOLUIMMH IIpolieccaM
CaMOIIO3HAHUs, CAaMOPa3BUTHs U HPAaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYaOLIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITA O3HABATEIBHOM U MPAKTUYECKOHN AEATEIbHOCTH 00yJaroIuXcs 10 peaqu3auy NPUHITHIX
B OOIIIECTBE 1IEHHOCTEH, B TOM YHUCIIE€ B YaCTHU:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUS 00YYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IpaB U O0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MIPEJICTAaBICHUS] O COIMAJbHBIX HOpMax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH JEATENILHOCTH NPU CO3JIaHUM Y4EOHBIX IPOEKTOB,
peleHrH y4eOHBIX M M03HABaTEIbHbIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JIpYruX
IIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YUeOHOH e TeTbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHIO OTEYECTBEHHOMN
XVMUW;

YBOKEHHMsI K TPOLIECCY TBOpYECTBA B OOJIACTH TEOPUHM M MPAKTUUYECKOTO NPUMEHEHHUs
XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUS HAYKH €CThb pPe3yNbTaT JIUTENbHBIX HaOII0JeHU,
KPOMNOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSHHOT'O TPYy/Ja YYEHBIX U IPAKTUKOB;

MHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TIOCIEAYIOUIEM aHallu3e
nH(pOpMAaIUU O EPEAOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUeCTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMS;

CIIOCOOHOCTH OIIEHMBATh CUTYaIlUH, CBSI3aHHbIE C XUMHUUECKUMHU SIBJICHUSIMH, U IPUHUMATH
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEACHHWE U IOCTYNKH CBOMX TOBApHILEH C MO3UIMH
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;
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4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMs LEHHOCTeH 370pOBOTO M 0Oe€30macHoro obpa3a >KU3HU, HEO0OXOAMMOCTHU
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOMroIcHUsT TIPaBUJI 0€30MacCHOTO OOpalIeHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYLOBOU JEATEIBHOCTH;

NOHMMAaHMUs UEHHOCTH TNpPaBUJ HWHAMBUIYATbHOTO M KOJUIGKTMBHOTO O€301acHOTO
IIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHMS MOCJIEICTBUM W HENPHUATHUS BPEIHBIX INPHUBBIYEK (YNOTPEOJIEHUs aJIKOIOJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKONH  JIESTEIBbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrHX BUAAX NESATEIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YaCTHE B PELICHUU NPAKTUUYECKUX 3aJa4 COLMAJIbHOMN
HaNpaBJICHHOCTH (B paMKax CBOEro KJjacca, IIKOJbl);

UHTEpeca K IPAaKTHUYECKOMY H3YYEHHIO IMpodeccuil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUsI K TPYLY, JOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUAYAJIbHON TPaeKTOPUHM 00pa3oBaHus, Oyaylen
npodeccur U peanu3anii COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3x0/10rMUeCcKOr0 BOCTIMTAHUA:

9KOJIOTUYECKHU 11€J€CO00pa3HOro OTHOLICHUS K MPHUPOJIE, KaK MCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHMMAaHMsl TJI00aJbHOIO XapakTepa SKOJIOTMYECKUX MpoOseM, BIMAHUS SKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOM U COLIMATILHOM CPEIBI;

OCO3HaHMS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHKEHHH XUMHUM I pelieHHs] BOIPOCOB
PaIMOHAIBLHOTO IPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS ICHCTBUM, NMPUHOCSIIHUX BpEN OKPYKAIOIIEH NPUPOJHOW Cpene,
YMEHHSI MPOTHO3HPOBATh HEOJArONpPHUITHBIE SKOJIOTMYECKHE IOCIEICTBUS MPEANPUHUMAEMBIX
JENCTBUN U MPEAOTBPALATh UX;

HaJIM4Yus PA3BUTOTO SKOJIOTMYECKOIO MBIIUIEHUS, AKOJOTMYECKON KYyJIbTYphl, OIbITa
JESATEIBHOCTH  DKOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHs pYKOBOJCTBOBATbCSI HMH B
[I03HABATEIbHON, KOMMYHUKATUBHON U COIIMAIbHON MPAaKTHUKE, CIOCOOHOCTU M YMEHUSI aKTUBHO
MPOTUBOCTOATH UJICOJIOTHH XeMO(pOoOuH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH U OOILIECTBEHHOM MPaKTUKU;

NOHUMaHMs ClNeNU(pUKA XHMHU KaK HayKd, OCO3HaHUs e€ poiu B (POpMHUpOBaHUH
PaIMOHATIBHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolem
MHUpE KaK O €IMHCTBE IMPUPOABl U YEJIOBEKAa, B IO3HAHUU IPHUPOAHBIX 3aKOHOMEPHOCTEH H
pelIeHny mpodiieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B OCOOOH 3HAUYMMOCTH XUMHM JJIi COBPEMEHHOW IUBWIM3ALMH: B €€
I'YMaHUCTHYECKONW HANpaBJI€HHOCTH M Ba)XKHOM pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYpBI, PEIIEHUH TNIOOANBHBIX MPOOJIIEM YCTOHYHMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI,
o0ecreYeHnn yCIOBUH YCIIEUTHOTO TPyJa U HKOJOTHYECKH KOM(BOPTHOHM JKMU3HU KaXJI0TO 4YJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHauM3a M OOBACHEHMS SBICHHHA OKPY)KAIOLIETO MHpa M MPOUCXOMANIMX B HEM H3MEHEHHH,
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YMEHUS JIeaTh 00OCHOBAaHHBIC 3aKJIIOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JTaHHBIX
C LIEJBIO MOJIyYEHHSI JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XUMHUYCCKHIE 3HAHUS JIJISl PEIICHUS Po0IeM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENILCKOM e TeIbHOCTH,

TOTOBHOCTH W CHOCOOHOCTH K HEMpPEpHIBHOMY OOpa3oBaHHI0O U €aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYECHHIO HOBBIX 3HAaHMH 10 XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METANPEJMETHBIE PE3VJIbTATbI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOEHHS y4deOHOro mpeamera «XHMHUS» HAa YpPOBHE
CpeaHero o0IIero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMUPOBAHHMS MHPOBO33PEHUS] OOYYAIOMIUXCS MEKIUCUUIUIMHAPHBIC
(MexnpeMeTHbIC) OOICHAYYHBIC TIOHATHS, OTPAKAIOIIME I[EIOCTHOCTh HAYYHOW KapTUHBI MUpA
U crienu(uKy METOJIOB MO3HAHMUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJICHUE, TPOIIECC, CUCTEMa, HAYYHBIA (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEIOBAHKE, HAOIIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPyTHUe);

YHUBEPCaJIbHbIC yueOHbIC JeUCTBUS (To3HaBaTENbHBIC, KOMMYHHKATHBHBIC,
perynsaTuBHBIE), oOecrneuynBaomme (GopMHpoBaHHE  (PYHKIMOHATIBHOH TPaMOTHOCTH U
COIMAIILHOW KOMITETEHIIMU 00YyJarOIIUXCS;

CIOCOOHOCTh ~ OOYYarOmMXCsl ~ HMCIOJNBb30BaTh ~ OCBOCHHBIE  MEKIMCHUIUTMHAPHEIC,
MHUPOBO33PDCHUYCCKHE 3HAHHWS M YHUBEPCAIbHbIC Yy4YeOHbIC JCHCTBHS B IO3HABATCIBHOW W
COLIMAJIBHOM ITPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPaXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMH  y4COHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYIIATUBHBIMU JICHCTBHSMHU.

OgJajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMM:

1) 6a30Bble JIOTHYECKHE TeiiCTBUS:

CaMOCTOSITENIbHO  (pOPMYyNIUpOBaTh M aKTYalIM3MpOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpeNeNIATh IIeNU JIeATeIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUHM HMX JOCTHXKCHHS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMH IIEIISIMHU;

UCMOJb30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBIIACIATH
XapakTepHble MpPHU3HAKM TOHATMH M YCTaHaBIMBATh MX B3aUMOCBA3b, MCIIOJIB30BaTh
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHHS OT/ICIEHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCU(UKALMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATH PUYMHHO-CIICJICTBEHHBIE CBSI3U MEKIY U3y4acMbIMH SBJICHHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXKJIeHUs (MHAYKTHUBHBIE, IeAYKTUBHBIE, TI0 AHAJIOTUH ), BBISBIIATh
3aKOHOMEPHOCTH W TPOTHBOPEYHSI B PAacCMaTPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH BBIBOJBI U
3aKIIIOYCHUS;

MPUMEHSTh B TPOIIECCE TMO3HAHUS, WMCIOJIb3yeMble B XMMHHA CHMBOJHYECKHE (3HAKOBHIC)
MOJIeNIH, NTPeoOpa30BBIBATh MOJIEIbHbIE MPEACTABICHNU — XUMUYECKUN 3HAK (CUMBOJ) 3JIEMEHTA,
XuMudeckas (opMmyna, ypaBHEHHE XHMHUYECKOH peakmuu — TPH PpEeIIeHUuH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKHUX 33J]a4, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE TPEACTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB H3YYa€MBIX BEIIECTB U XUMHUYECKHUX PEAKIIHIA.

2) 0a30BbIe HcCCIeI0BaTeIbCKHE 1eiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKHUX PEaKITHii;

dbopmMynMpoBaTh LE€TM W 33Ja4M  UCCIEIOBAaHMS, UCIONb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHBIE BONMPOCH B KadeCTBE MHCTPYMEHTA IMO3HAHHUS W OCHOBBI
111 GOPMHUPOBAHHUS TUITOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXJICHUIH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIILHOTO IUIAHUPOBAHUS W TPOBEACHUS YYCHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 32 XOJOM IPOLECCa, CaMOCTOSTENBEHO
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IIPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHMpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBAHUS, COCTABISATh OOOCHOBAHHBINH OTYET O IMPOJICITAHHON
pabore;

npuoOpeTaTs OMBIT YYCHHMYECKOW MCCIIEOBATENIbCKOM U MPOCKTHON JesITeIbHOCTH,
IPOSIBJISAITE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB pELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX MCTOYHUKAX HHpoOpMauuu (HayyHO-NOMYJspHas
JUTepaTypa XMMHYECKOTO COJCpXaHWs, CIpaBOYHbIe mocodus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATh UH(OPMALIMIO PA3IMYHBIX BUJOB U (OPM MPEICTABICHUS, KPUTHUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh Y HENPOTUBOPEUNBOCTD;

(GbopMynMpoBaTh 3ampochl W IMPUMEHATh pa3jIM4YHbIE METOIbl INpPH IOMCKE U OTOOpe
nHpopMaun, HEOOXOJMMOM IS BBITIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

IpUOOpETaTh OIBIT HCHOJIb30BAHUS MH(POPMALUOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMANbHYIO (OpMYy HpeAcTaBieHUs HH(popMaluu (CXeMBbl,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

UCMOJb30BaTh HAay4yHBIH S3bIK B KadyecTBE CpPEICTBA HpU paboTe C XUMHUYECKOU
nH(pOpMaNKE: TPUMEHATh MEKIIPEIMETHBIC ((PU3NIECKHEe U MAaTEMAaTHIEeCKHE) 3HAKH U CHMBOJIHI,
(dbopMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKTAaeMOH TEeMBbl B XOJ€ AMAJIOra W/WIU JUCKYCCHH,
BbICKa3blBaTh €U, (OPMYJIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIbHO  BBINOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNPE3EHTALMEH pE3yJIbTaTOB IO3HABATEJIIBHOM JEATENBHOCTH, INOJYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMU IIPU  BBINOJIHEHUH XUMHYECKOIO
HKCHEPUMEHTa, NPAKTUUYECKOM paboThl MO HCCIEIOBAaHMIO CBOMCTB M3y4aeMbIX BEILECTB,
peannzanuu y4eOHOro mnpoekTa U (GOpMYIHpOBaTh BBIBOJBI MO pe3ysibTaTaM IpPOBEAEHHBIX
UCCIIeIOBAaHUM MyTEM COTJIaCOBAHMSI MO3ULIMNA B X0/1€ 00CYX/IeHUSI 1 00MEHa MHEHUSIMH.

OBiajeHne YHMBePCAJIBbHBIMHU Pery/siTHBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJIPHO IIJIAaHUPOBaTh M OCYIIECTBISATH CBOKO II03HABATEIBHYIO JESATEIBHOCTD,
ompezenss €€ LeNM W 3a7aud, KOHTPOJUPOBAaThH M MO Mepe HEeOoOXOJIUMOCTH KOPPEKTUPOBATH
IpeJularaeéMblii alrOpUTM JEUCTBUM MpPHU BBINOJHEHUM Y4YEOHBIX M HCCIIEAOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(QPEeKTUBHBINA CIOCOO MX pElIeHUs: ¢ Y4ETOM MOIYYEHHs] HOBBIX 3HAHHM O
BELIECTBAX M XHMHYECKUX PEaKLHUAX; OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH Ha
OCHOBE CaMOaHaJIN3a U CaMOOLIEHKH.

IPEJIMETHBIE PE3YILTATBI 10 KJIACC

[IpeameTHbIe pe3ynabpTaThl 0OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

-c(hopMUPOBAHHOCTH MPEACTABICHUN O XUMUYECKOM COCTABIISAIONIEH €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpa, POJIM XMMHHM B TIO3HAHUU SIBJIEHUN NPUPOJBI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M peleHHs
MPaKTUYECKUX 3a/Jad W SKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CPEJIE;

-BJIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHWW, KOTOpas BKIKYAECT: OCHOBOIOJIArarolue
MOHATHUS (XMMHUYECKUH BIIEMEHT, aTOM, AJIEKTPOHHAast 000JI0YKa aTromMa, MOJIEKYJa, BaJI€HTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHass Qopmyina (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJSIpHas Macca, MOJSPHBIM  00BEM, YITIEPOAHBIM  CKelerT,
(GyHKIMOHATBHAS TPYIIA, paguKal, HW30MEpHUs, H30MEpbl, TOMOJOIMYECKHH psii, TOMOJIOTH,
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YTIEBOAOPOAbI, KUCIOPOA M a30TCOAEpKAIIMe COCIUHEHHS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKUX
BeuiectB  A. M. DbyrnepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMHHW; MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIME B OCHOBE MOHHUMAHUS
MPUYUHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHUM, (PaKTOIOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€301MacCHOM HCIIOJIb30BAaHUH BAKHEHIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIeSITeTbHOCTH YETIOBEKA;

-c)OPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIUBATDH
UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIINE MMOHITHS MPU OMHMCAHUK COCTaBa, CTPOCHUS H
MIpEeBpALICHUI OPraHuYecKUX COeIMHEHU;

-c(hopMUPOBAHHOCTH YMEHHMU HCIIOJIIb30BAaTh XUMHUYECKYIO CHMBOJHKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (OPMYIT OpraHnYecKuX BEIIECTB U
YpaBHEHHH XMMHUYECKUX PEaKIHid, H3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

-c(hopMUPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAIICKHOCTh U3yYCHHBIX OPTaHUYECKUX
BEUIECTB IO UX COCTaBy U CTPOCHHIO K ONpeAenéHHOMY KJaccy/Tpymme COeAMHEHUN
(YrneBomopoasl, KHCIOpPOA H  a30TCOACpXKAIMEe  COCAWHEHHs, BBICOKOMOJEKYJISPHBIC
COEIMHEHMS), /aBaTh MM Ha3BaHuUA Mo cucreMarudeckoid HoMeHknatype (IUPAC), a taxxke
MPUBOANTH TPHUBHAJbHBIC HAa3BAaHHS OTICIBHBIX OPTaHUYECKUX BEIIECTB (ITWIICH, MPOIHIICH,
alleTUJICH, JTWICHIVIUKOIb, TIULEpPUH, (QeHod, ¢GopManbAerui, aleTanblerull, MypaBbUHAs
KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAs KHCIIOTa, CTEApUHOBAs KHUCIIOTA, TIIIOKO3a, (hpyKTO3a,
Kpaxmall, [eJUTI0I03a, TIUIIH);

-c(hOpMUPOBAHHOCTH YMEHHUS ONPEICNSATh BHIBl XUMHYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUSIX (OIMHAPHBIE U KPATHBIE);

-c(hopMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHHUS TEOPHH CTPOCHHUS OPTraHHMYECKUX
BemectB A. M. BbyrtnepoBa ansi 00bsCHEHHMsI 3aBUCMMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAHEHHS MAacChl BEIIIECTB;

-c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (U3NYECKHE U
XUMHAYECKHE CBOMCTBAa TUITUYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeraH, »TaH, JTWIEH, NPONMWJIEH, aueTwieH, OyraaueH-1,3, merunOyraguen-1,3, OGensodn,
METAHOJI, TAHOJI, YTHJCHIJIMKONIb, TIHALEPUH, (EHON, aleTalbIeTHI, MypaBbUHAs M YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmaj, LeJUI0I03a, aMHHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBAThH
TCHETHYECKYIO CBS3b MEXKIy HUMH YPaBHEHHSMH COOTBETCTBYIOUIMX XWMHUYECKHX PEaKIUH ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYIT;

-chopMUPOBAaHHOCTh yMEHHSI XapaKTepU30BaTh HWCTOYHHKH YIIIEBOJOPOTHOTO CHIPBS
(HedTh, TPUPOAHBIA Tra3, Yroib), CIOCOOBI UX MepepadOTKM M IMPaKTHUYECKOe HpUMEHEHHE
MIPOJYKTOB MEpepadbOTKH;

-c(hopMUPOBAHHOCTH yMEHUI NPOBOJUTH BBIYMCICHHUA 10 XHUMHYECKHM YPAaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA HCXOJHOTO BEIIECTBA FITH TPOIYKTa PEAKIIMH MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OTHOTO U3 UCXOAHBIX BEIIECTB UIIH MPOJIYKTOB PEAKIMH);

-c()OpMHUPOBAHHOCTh YMEHUH BIAJCTh CUCTEMOM 3HAHWUN 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHUS, HCHOJB3YEMBIX B XHMHUU TP H3YYEHUH BEIIECTB M XHMMUYECKHUX SBICHHUN
(HabmofieHre, W3MEpEHWe, OKCIIEPHUMEHT, MOJCIHPOBAHNE), HCIOIB30BaTh CHCTEMHEBIC
XUMHUYECKHUE 3HAHUS JIJIsl PUHSATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMU U UX NMPHUMEHEHHEM;

-c(hopMUPOBAHHOCTH YMEHUH COOJIOJATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYIOW U
nabopaTOpHBIM 000PYIOBaHUEM, a TaK)Ke MpaBuUiia OOpaIeHus! C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

-cOPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBHIMNOJIHATH XHUMHUYECKUNH OSKCIEPUMEHT
(mpeBpalieHusi OPraHMYECKUX BELIECTB NPU HArpeBaHUU, MOJIyUYCHHE STHJICHA U U3YyYEHHE €ro
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CBOMCTB, KaueCTBEHHBIE pEaKLMK OpPraHMYeCKHUX BEIIECTB, JeHATypalus OeJIKOB IIPU HarpeBaHUH,
[[BETHBIC PEAKIIUU OCIKOB) B COOTBETCTBHH C MPABUIIAMH TEXHUKH O€30MMACHOCTH MIPH OOpaICHIH
C BeulecTBaMH M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEIACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIepUMEHTa B (GOopMe 3allMCH YPaBHEHHH COOTBETCTBYIOIIMX peakmuii U (OpMyTupoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

-cOPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHAIM3UPOBATH XHUMHUYECKYIO HH(OPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U APYTUX);

-cpOpPMHUPOBAHHOCTh YMEHUH COOJIOAAaTh MpaBUja DSKOJOTHYECKH I€IecO00pa3HOro
MOBEJCHUS B OBITY W TPYAOBOH NEATEIHHOCTH B MEISIX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Karollled MPUPOJHON Cpeabl, OCO3HABATh ONACHOCTh BO3JEHCTBHS HA >KUBBIE OPraHU3MBI
ONpPEACIEHHBIX OPraHMYECKUX BEUIECTB, NOHMMAs cMbich mnokaszarens I[IJIK, noscHaTe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS HA OpPraHu3M
YEJI0BEKa;

-7 o0y4arouMxcs ¢ OTPaHHMYEHHBIMH BO3MOXKHOCTSIMU 3[IOPOBBS: YMEHHUE MPHUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECCTB M XUMUYCCKHX SBJICHHIA,

-JI7IS CJIETIBIX M CIA0OBUIAUINX O0YYAIOIIUXCS: YMEHHE UCIOIb30BaTh PeIbeHO-TOYCUHYIO
cucremy obo3Hauenuii JI. bpaitis muist 3anvucu XuMHIECKUX GopMy.

OPEJIMETHBIE PE3YJIbTATHI 11 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011as U Heopranudeckasi XuMus» OTPaXkaroT:

-COPMHUPOBAHHOCTh TPEJICTABICHUM: O XHUMHYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpA, POJM XUMHH B [O3HAHWUU SBICHUN MNPUPOIBI, B (HOPMUPOBAHHUU
MBIIUICHUS! ¥ KYJIBTYPHl JHYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOHN st
pelIeHrs MPAaKTUYECKUX 33]1a4 U SKOJOTHYECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
U IIPUPOJHOM cpene;

-BJIaJICHUE CUCTEMONM XMMMUYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIye
NOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OpPOMTANIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIM 00BEM, BaJCHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJIEHUS, XHMHUYecKas CBs3b (KOBaJ€HTHas, WOHHAas, MeTaJuIuyecKas, BOJOPOIHAs),
KpUCTAJNINYECKasl ~ PEIIETKa, THUIBI  XUMHYECKHX  pEakUuid, pacTBOp,  OJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs AMCCOLMUAINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKON peakllii, XUMHUYECKOEe PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI SIEKTPOIUTHUECKON
auccounanuu, nepuoauyeckuil 3akoH J[. M. MenneneeBa, 3aKOH COXpAaHEHHUsSI MAacChl BEIIECTB,
3aKOH COXpPaHEHMs M MpPEBpallleHHs] SHEPruu NPU XUMHUYECKHUX PpEeaKIusiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHH, MHUPOBO33PEHYECKHE 3HAHHUA, JieXKalllueé B OCHOBE MOHHWMAaHUS
MPUYMHHOCTH U CUCTEMHOCTU XMMMYECKHX SIBJICHUH, (PaKTOJOTMUECKUE CBEJIEHHsS O CBOMCTBax,
cocTaBe, MOJTYYeHHH U 0€30IIaCHOM HCIOJb30BaHUU BaKHEHIIMX HEOPraHMYECKHX BEIIECTB B
OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEJIOBEKA;

-cOPMHUPOBAHHOCTH YMEHUH BBISBIATH XapaKTE€pHbIE MPU3HAKU MOHATHH, YCTaHABIUBAThH
UX B3aMMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOLIME IOHATHUS MPU ONUCAHMM HEOPraHWYECKUX
BEILIECTB U UX IPEBPALLECHNN;

-c(hopMUPOBAHHOCTH YMEHHMH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JUIS COCTaBJICHUS
dbopMyll BelIECTB W YypaBHEHUN XUMHUYECKMX PpEaKIHMH, CHUCTEeMAaTHYECKyI0 HOMEHKJIATYpy
(IUPAC) u TpuBHManbHbICE Ha3BaHUS OTACIBHBIX HEOPraHWYECKUX BEUISCTB (yrapHbIil ras,
YIIEKUCIBIA ra3, aMMHaK, TaméHas W3BECThb, Herami€éHas W3BECTb, NMHUTHEBAs COJA, MUPHUT U
JpyrHe);

-cOPMHUPOBAHHOCTH YMEHUIN ONPENENITh BAJICHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB B COCIUHEHUSAX PA3IMYHOIO COCTaBa, BHJI XUMHUYECKOM CBS3M (KOBaJECHTHAas, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAMHEHMSIX, THUI KPUCTAJUIMUECKON pPEmETKH KOHKPETHOTO
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BellecTBa (aTroMHasi, MOJIEKYJISIpHAs, HMOHHAs, MeETaJIM4ecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

-c)OpPMUPOBAHHOCTh YMEHUU YCTaHABJIMUBATH MPUHAJJICKHOCTh HEOPTaHUYECKUX BELIECTB
[0 MX COCTaBYy K ONpPEIEIEHHOMY KIIACCYy/TPYIIe COSAUHEHHI (IPOCThIC BEIIECTBA — METAIUIBI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

-cOpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT Tepuoanueckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

-cpOpMHUPOBAHHOCTh  YMEHHH  XapaKTepH30BaTh d3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 nepuonoB Ilepuoanyeckoil cucTeMbl XUMUYECKUX 3yeMeHToB 1. 1.
MeneneeBa, HCIONB3Ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIN», «IHEPTETHUCCKUE
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHX OJJIEMEHTOB M HUX
COCIMHEHMM 10 mnepuogam u rpynmnaM [lepuogudeckoi cucteMbl XUMUYECKUX AieMeHToB [[. 1.
Menpgeneena;

-c()OPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XUMUYECKUE CBOICTBA
HEOPraHUYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYLUIECTBOBAHHUE TI'€HETHYECKOM
CBSA3M MEXKJy HEOPraHWYECKHMMH BEIIECTBAMH C TOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH;

-cOPMHUPOBAHHOCTh YMEHUsS KJIACCH(UIIMPOBATh XUMHUYECKHE DPEAKIMH T10 Pa3IHIHBIM
npu3HakaM (YMCIy M COCTaBy pearupyrolux BeIIECTB, TeIIoBoMy 3GhdeKTy peakiuu,
W3MCHCHHUIO CTETICHEH OKHUCIICHHS 3JIEMCHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

-c)OPMHUPOBAHHOCTh YMEHHI COCTAaBIISITh YPaBHEHUS PEaKIMi pa3IMYHbIX TUIIOB, MOJHbBIE
U COKpalI€HHbIC YpaBHEHUs PEaklUi MOHHOTO OOMEHA, YYMUTHIBAsl YCJIOBHS, IIPU KOTOPBIX ITH
peakLuu UAYT 10 KOHUA;

-cOPMHUPOBAHHOCTh YMEHHI TPOBOAWTH PEAKIMH, MOATBEPXKIAIONINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHMYECKUX BEILECTB, pPACIO3HAaBaTh OMNbBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

-c)OPMHUPOBAHHOCTh YMEHUU PACKPBHIBATh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

-c)OPMHUPOBAHHOCTH YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pEaKiuu OT
pa3NUuHBIX (DAKTOPOB; XapakTep CMEMICHUS XUMHYECKOTO DPABHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larensbe);

-c()OpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUECKHE TIPOIIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJYY€HUS CEePHOW KHUCIOTH, aMMHakKa, a Takke CPOPMUPOBAHHOCTD
MpeACTaBICHU 00 OOIMX HAyYHBIX MPUHIMIIAX W SKOJOTHYECKUX MpoOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

-COPMHUPOBAHHOCTh YMEHHH TPOBOAWTH BBIYUCICHUS C HWCIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIOJNs BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOMIEHUH Ta30B MPH XUMHUYECKHX
peaKIusIX, MacChl BEMIECTBA WU 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce MITH
00BEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3(QeKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUSI MACChI BEIIECTB, MPEBPAIEHUS U COXPAHECHUS SHEPTHH;

-c)OpMHUPOBAHHOCTh YMEHHI COOIOATh MpaBUIIA MOJIb30BAHUS XUMHUYECKON MOCYI0i U
nabopaTOpHBIM 000PYIOBAaHUEM, a TAaK)Ke MpaBuiia oOpaIieHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

-cOPMHPOBAHHOCTh YMEHHMM IUUIAHUPOBATH U BBIMONHATH XUMHUYECKUA DKCIIEPUMEHT
(pa3znoxeHue nepokcuaa BoJI0Po/ia B IPUCYTCTBUU KAaTalnU3aTopa, ONPEAEIICHHE CPEbl PACTBOPOB
BEIIIECTB C MOMOIIBI0 YHHUBEPCAIIBHOTO WHIUKATOPA, BIUSHUE PA3IMIHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakilii, peakiud HOHHOrOo O0MeHa, KadeCTBEHHBIE peaklMh Ha Ccyibdart-,
KapOOHAaT- U XJIOPUA-aHWOHBI, HA KATHOH aMMOHMUS, pEIIeHHE SKCIEPUMEHTAIbHBIX 3a1ad Mo
TemaMm «MeTaiel» 1 «HeMeTamns») B COOTBETCTBUH C MPaBUIAMHU TEXHHUKH 0€30MAaCHOCTH TMPH
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oOpallleHuu ¢ BellecTBaMU M J1a0OpaTOpHBIM O00OpYIOBAaHUEM, MPEACTaBIATh PE3YJIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (opMme 3alucu ypaBHEHUN COOTBETCTBYIOIIMX pEaKIHMA H
(bopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

-cOPMHUPOBAHHOCTh YMEHUIH KPUTHYECKH aHAIM3UPOBATH XMUMHYECKYI HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

-chopMUPOBAaHHOCTH YMEHMI COONIONATh TpPaBWIIa HKOJOTHYECKH IIeIeCO00Pa3HOTro
MOBEJCHUS B OBITY W TPYAOBOH NEATEIHHOCTH B WEISIX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Karollled IPUPOJHOM Cpeibl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3MbI
onpe/eIEHHBIX BEIIECTB, MOHMMas cMbica mnokazarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBIIEHUS U IPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS Ha OPTraHU3M YEIOBEKA;

-J11 00YyYalolUXCsl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: YMEHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;
UL CHENBIX M CIa0OBHIAMIMX OOy4YaroOmMXCs: YMEHHE HCIOJIb30BATh Pelbe(HO-TOUCHHYIO
CUCTEMY 0003HaYEeHHI JL. Bpaiins JUTSL 3anucu XUMUYECKHUX dbopmyi.
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TEMATHYECKOE IJIAHMPOBAHME 10 Ki1ACC

KommduectBo yacos

No HaumenoBanue pa3nenoB u TeM DnexTponHbIe (UPPOBHIE)
/i pOrpaMMBbI Beero K06HTP : Hp6aKT' 00pa3oBaTeIbHBIE PECYPCHI
paboTsI paboTsI
Pa3ned 1. Teoperuueckue 0CHOBbI OPraHNYeCKOi XUMHUH
[IpenMer opraHMYeCcKON XUMUU.
https://resh.edu.ru/subject/le
11 Teopus CTPOCHHUS OPraHM{eCKuX 3 sson/6149/start/
coenquHeHuii A. M. Byrneposa
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHble YyrieBOAOPOIbI — 2 https://resh.edu.ru/subject/le
' aJIKaHbl sson/6151/start/149993/
29 HenpenenbHbie yrineBoaopoas: 6 1 https://resh.edu.ru/subject/le
' QJIKEHBI, AJIKAJTUCHBI, AJIKMHBI sson/5412/start/212563/
https://resh.edu.ru/subject/le
2.3  Apomarudeckue yriieBOIOpPOJIbI 2 ssOn/AT75/start/ 150494/
24 [IpupoiHBIE HICTOYHUKHT 3 1
' yTJIEBOJIOPOIOB U UX MepepaboTka
Paspnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Cnuptsl. ®eHon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Crnosxubie 3¢upsl
https://resh.edu.ru/subject/le
3.3 YrIeBo eI 3 1 sson/6150/start/
Pasnen 4. A3oTcoaep:kainye opraHudecKue coeIMHeHUus
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Paspen 5. BeicokoMoJIeKy A pHbIE COCUHEHUSA
5.1  Ilnactmaccel. Kayuyku. Bomokna 2
OBIIEE KOJTUMYECTBO YACOB IO 34 2 2
[MPOTPAMME
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TEMATHYECKOE ILIAHUPOBAHHUE: 11 K1ACC

KonuuectBo yacos
Ne HaumenoBanue pa3nenoB u TeM K 0 rexTponHBIe (1WhpoBHIE)
OHTP. paxT.
n/n TpOrpaMMbI Beero pa60TH pa6OTBI 06pa30BaTeJ'H)HLIe peCypcChl
Pasnen 1. Teopernueckue ocHoBbl xumun (13 yac)
Crpoenue atoMoB. Ilepuonnueckuit
11 3akoH U [lepunoandeckas cucrema 3
' XUMHUYECKUX dieMeHToR /I, M.
Menneneesa
1.2 Ctpoenue BemniecTBa. MHOroooOpasue 4 https://resh.edu.ru/subject/l
) BEIIECTB esson/5911/start/151053/
1.3 XUMHYECKUE PEAKIIUU 6 1 1
Pa3nen 2. Heoprannueckas xumus (17 yac)
https://resh.edu.ru/subject/I
2.1 Meraibt 6 1 esson/5814/start/151239/
https://resh.edu.ru/subject/I
2.2 | Hemerayumst 9 1 1 esson/5939/start/151320/
23 CBsi3b HEOPTAaHUYECKUX U 5
' OpraHUYECKUX BEIIECTB
Paznen 3. Xumus u :xu3Hb (4 yac)
3.1 XuMHS U )KU3Hb 4
OBIIEE KOJTMYECTBO YACOB IO 34 2 3
MPOITPAMME




IIOYPOYHOE INTAHUPOBAHHE: 10 KJIACC

Ne
n/n

Tema ypoka

20

Bcero

KoauuecTBo yacoB

KonTpons
HBIE
paboTsl

[IpakTuuec
Kue paboTh

DJIeKTpOHHBIE LU(POBHIC
00pa30BaTeIbHbIE PECYPCHI

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopust CTpoeHUs OPraHUuYECKUX
coegunennit A. M. bytiepona, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBienue o K1accuPpUKaUN
OpPraHUYECKUX BEIIECTB.
Homenknarypa (cucrematuueckas) u
TPUBHAJIbHBIC HA3BaHUSI OPTaHUYECKUX
BEIICCTB

https://resh.edu.ru/subject
[lesson/6149/start/

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTenIIre
MPEACTAaBUTENM AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

https://resh.edu.ru/subject
/lesson/6151/start/149993
/

10

OTUJIeH " IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MMpEACTABUTCIIN AJIKCHOB

[IpaxTnueckast padora Ne 1.
«[Tomyuenue sTUICHA U U3yYEHUE €TO
CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

AJNKHMHEIL: cOCTaB U 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PS/I.
AneTnnieH — npocTenmmn
MpEeACTaBUTENb AIKUHOB

https://resh.edu.ru/subject
/lesson/5412/start/212563
/

11

Brrunciienus mo ypaBHEHHIO
XMMHYECKOHN pEaKIuu

12

ApeHbl: 0EH30J1 U TOTYOII.
TOKCHYHOCTH apeHOB

https://resh.edu.ru/subject
[lesson/4775/start/150494
/

13

I'eneTnueckas cBsI3b yTri€BOJOPOIOB,
MPUHAICKANTUX K PA3THIHBIM
KJ1Iaccam

14

[IpupoaHbie UCTOYHUKHT
YIII€BOJOPOAOB: IPUPOAHBIN ra3 U
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15

MONyTHBIC He(DTSHBIC Ta3bl, HEPTH U
MPOAYKTHI e€ mepepadoTKu
IIpupoaHbIE UICTOYHUKHU
YIJI€BOAOPOAOB: IPUPOIHBIH ra3 u
MONYTHBIE HEQTSHBIE ra3bl, HePTH U
IPOAYKTHI €€ epepaboTKu

16

17

KonTpoabHasi padora 1o pasueny
«YTII€BOIOPOABD)

[IpenenbHble OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18

19

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'TTMICPHUH

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

20

21

22

23

24

25

26

Anbnerupl: GopmManbaerua u
aleTanpJerua. AeToH
OnHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U
YKCyCHast

IIpakTnueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPeJICTABUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE
CnoxxHbie 3(UpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3(hUpOB

Kupsr: runponus, NnpuMeHEHHE,
Ouooruueckast poib )KUpPOB

27

VYrneBojbl: cocTaB, KiaccupHUKaIus.
Baxneriuve npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

https://resh.edu.ru/subject
/lesson/6150/start/

28

29

30

31

Kpaxman u nemironosa kak
MIPUPOJIHBIE MOJTUMEPBI

KoutpoasHnas padora no pazueny
«Kucnopoaconepxaine
OpPTaHUYECKUE COSTUHEHHUS
OOm1ast XxapakTepUCTHKA
a30TCOJIEPIKAIIUX OPTAHNIECKUX
coeaunenuii / Beepoccuiickas
IpoBepoyHas pabora

AMUHBI: METHJIAMWH M aHUJIUH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
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33

OpraHUYeCKUE COCIUHCHHMS, UX
ouooruueckoe 3HaueHue. [lenTuas.
besku Kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCAMHCHUS

OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ

34

OcHOBHBIE METO/BI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.
IInacTMaccel, Kay4yKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOIT'PAMME

11 KJIACC

34

No

n/n

Tema ypoka

XUMUYECKUI IJTIEMEHT. ATOM.
DnexTpoHHasi KOHPUTYpalKs aTOMOB

Bcero

KoanyecTBo 4acoB

KouTtponsn = [Ipaktuuec
ble pabOTHI = KHe
paboTsI

DJeKTpOHHBIE
udpoBsie
00pa3oBaTebHbIC

pecypcel

[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucreMa XUMHYECKUX
anemeHToB JI. 1. Menneneera, ux
CBA3b C COBPEMEHHON TEOpHUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHNYECKHUX IJIEMCHTOB U UX
COEUHEHMH 110 TPYIIIAM U MIEPUOJIAM.
3HaYeHHE IEPUOJUYECKOr0 3aKOHA U
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB
JI.. MenneneeBa B pa3BUTUN HAYKU

Crpoenue BeniecTBa. XuMHUUYECKast
CBA3b, eé BUJbI, MEXaHU3MBI
00pa3oBaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBsizb

BanenTHOCTS.
DneKTpooTpUulaTeabHOCTh. CTEneHb
okuncieHwns. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUSA

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10151 BEIIECTBA B paCTBOPE
Knaccudukamnus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.

https://resh.edu.ru/subj
ect/lesson/5911/start/1
51053/

https://resh.edu.ru/subj
ect/lesson/4939/start/1
51134/
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I'eneTmueckas CBA3b HCOPTaHUYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIaCCOB

Krnaccudukanus XuMHIecKux
peaKkuuii B HEOPTraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHHUS MacChl BEUIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILICHUS SHEPTUU
IIPH XUMUYECKHUX PEaKIIHSIX

10

11

12

CkopocTts peaknuu. O6paTumbie
peakuru. XMMUYECKOE PABHOBECHE

IIpakTnueckas padora Ne 1.
«BnusHue pa3nnyHbIX (GaKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAI

DIIEKTPONIUTHIECKAS AUCCOIUAIIUSL.
IToHsiTHE O BOAOPOJHOM ITOKa3aTelie
(pH) pactBopa. Peakiiuu HOHHOTO
oOMena. ['HapoIn3 OpraHMYecKUX U
HCOPraHNYCCKUX BCIICCTB

OKHCINTENHEHO-BOCCTAHOBUTEIIHLHBIC
peakuuu. [lonarue o6 anexkTponuze
pacriaBoB U pacTBOPOB colieit

13

14

KounrpoJasHnas padora no pazzueny
«TeOpeTI/ILIeCKI/IC OCHOBBI XUMHUN»

Mertannsl, UX IOJIOKEHHUE B
[lepuoanueckoil cucTreMe XMUMHUYECKHUX
anemenToB 1. . Menjeneesa u
O0COOEHHOCTH CTPOCHHUS aTOMOB.
OO6mue guznueckre CBOMCTBA
METaJIJI0B

15

CIu1aBsl METAIIOB.
DNEeKTPOXUMHUYECCKUN P
HaMpsDKEHUH METaJIOB

16

17

18

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaJbIlUui,
Mar"uii, amFOMUHUIN) U UX
COCTMHCHHI

XHWMHYECKHE CBOMCTBA XpOMa, MEIA U
HUX COeIUHEHUN

XuMUUecKre CBOMCTBA ITUHKA, KeJie3a
U UX COeOUHEHMI

https://resh.edu.ru/subj
ect/lesson/5814/start/1
51239/

19

20

IIpakTnyeckas padora Ne 2.
"PemreHne sKkCiepUMEHTAIBHBIX 33124
o teme «Metamisn"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Teproandeckoii cucTeMe XMMHYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

https://resh.edu.ru/subj
ect/lesson/5939/start/1
51320/
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21

22

®u3nyecKue CBOMCTBAa HEMETAIIOB.
Annorponust HEMETaUIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yriaepoja)

XHUMHUYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCIMHEHUH

23

24

XuMH4YecKre CBOICTBA a30Ta,
dbocdopa 1 UX COSTUHCHHIA
XUMHUYECKHE CBOMCTBA YIJIEpOa,
KPEMHHS ¥ UX COCTMHCHUI

25

26

[IpumeneHne BaXXHEUIINX HEMETAJIIIOB
U UX COeIJUHEHUU

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH 110 Teme «HeMeTamaby.
Brruucnenus no ypaBHeHUSIM
XMMHYECKHUX PEaKUUi U
TEPMOXUMHUYECKHUE PACUETHI

27

IIpakTHyeckasi padora Ne 3.
«Pemienne sKCepUMEHTANIBHBIX 33124
oo teme "Hemeramier'»

28

29

30

KonTpoabHas padora 1o reMam
«Metauibl» 1 «HemeTanabiy

Heopranuueckue u opranuyeckue
kucnoTel. Heoprannueckue n
OpraHUYECKHUE OCHOBAHUS

AMpoTepHble HeopraHM4ecKHue u
OpraHUYECKUE COCAUHECHUS.
I'eneTnyeckas CBSI3b HEOPraHUYECKUX
U OPraHUYEeCKUX BELIECTB

31

Ponp xumnu B o0ecrieueHuN
JKOJIOTUYECKOW, JHEPIreTUUECKON U
MUIIEeBON O€30MacHOCTH, Pa3BUTHUN
MEIHUITHEI

32

IIpencraBnenus o0 oOIMMX HAYYHBIX
MIPUHITUTIAX TIPOMBITIIEHHOTO
MOJTyYeHHs] B)KHEHIIINX BEIECTB

33
34

UYenoBek B MUpE BEUIECTB U
MaTepUajoB

XHMHS U 310POBbE YEIOBEKA

OBIIEE KOJIMYECTBO HACOB I1O0
[MPOIr'PAMME

34
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