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INOACHUTEJIBHASA 3AIIMCKA

[TporpammMa 1o XMMHUH Ha YpOBHE CpEIHEro o0Iero oopa3oBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOOBaHUN K pe3ynbTaTaM OCBOEHHUsS (enepalbHOH 00pa30BaTEeNIbHOW HPOrpaMMbl CpPEIHEro
obmero oo6pazoanus (POII COO), mpencraBieHHbix B DepepalbHOM TroCynapCTBEHHOM
obpazoBatenpHOM cTa”gapre COO, ¢ yuérom Konuenuuu mpenopaBaHus y4eOHOro Ipeamera
«Xumusi» B 00pa3oBaTelibHbIX opranuzanuax Poccuiickoit denepaiinu, peain3yronmx OCHOBHBIC
o0pa3oBaTeNbHble IIPOrPaMMbl, U OCHOBHBIX MOJOKEHUH «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 0 XUMUHU, K OIPEIEIECHNI0 OOLIEH CcTpaTeruu
00y4yeHHUs, BOCIIUTAHUSI M Pa3BUTHs O0YYAIOLIUXCS CPEICTBAMU yUE€OHOTO IpeaMeTa « XUMUs» i
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyaidbHble monoxeHus ®I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LIEJEH, COJepKaHMsl, pe3yJIbTaTOB 00y4eHUs1 M TpeOOBaHUI K YpPOBHIO
[IOIFOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHMEe,  IIOJydaeéMO€  BBIIYCKHHKaMHM  00Ieo0pa3oBaTesIbHON
OpraHM3alMH, SIBJISETCS HEOTHEMIIEMOM YacThbio X 00pa3oBaHHOCTU. OHO CIIY)KMT 3aBEpILAIOLIUM
3TAallOM peaju3alii Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH,
IPUCYLINX LIEJIOCTHON CHCTEME XMMHUYECKOro 0Opa3oBaHUsA. DTHU LIEHHOCTH KacaroTCs MMO3HAHMS
3aKOHOB MPHUPOJBI, (POPMHPOBAHUS MHPOBO33PEHHs] W OOMIEH KyJIbTYPHI UYEIOBEKA, a TaKXKe
9KOJIOTUYECKH 0OOCHOBAaHHOI'O OTHOILEHHSI K CBOEMY 3/10pPOBBIO U IPUPOJHOM cpeze. Peanusyercs
XHUMHAYECKOe 00pa3oBaHHe O0yJarOIMXCcs Ha YpOBHE cpeqHero oOmero o0pa3oBaHUsl CpEeICTBAMH
y4eOHOro npeamera «XHMHUsA», COAEpKaHUE M MOCTPOCHHE KOTOPOIO ONpeAEseHbl B IpOrpamme
0 XUMHUHU C Y4YETOM CHEUU(PUKHA HAYKU XUMHUHM, €€ 3HAa4eHHs] B IIO3HAHUU MPUPOABI U B
MaTepuabHOW KM3HM oO0IIecTBa, a Takke C Yy4éToM OOMMX Leded W MPUHIIMIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTeMBI cpenHero oOmero oOpa3oBaHUS B
Poccuiickoit @eneparuu.

XuUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT Oco0yl0 poJib B COBPEMEHHOM
LUBWIN3ALUU, B CO3JaHUU HOBOW 0a3bl MaTepHadbHOM KynbTypbl. OHa BHOCUT CBOW BKJIaJ B
(hopMHpOBaHHE PALIMOHATIBLHOTO HAYYHOTO MBIIUIEHMS], B CO3/IaHUE LIEJIOCTHOTO MpeACTaBIeHUs 00
OKpY’KaroIlleM MHpe KaK O €IMHCTBE MPUPOABI U YelloBeKa, KOTopoe (GopMupyeTcs B XUMHM Ha
OCHOBE IOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHo B3auMOAENUCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMUS CTajla HEOThEMIIEMOMN
YaCThI0 MUPOBOU KYJIBTYphl, HEOOXOMMBIM YCIOBHEM YCHEIIHOTO TPYAA U KHU3HHU KaXKI0T0 YJeHa
obOmiectBa. CoBpeMeHHass XMMHs KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKUX TEXHOJIOTUMH
HampaBJIeHa Ha pelIeHHEe TT00aIbHBIX MPO0IeM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOH,
SHEPreTUYECKOH, MUILEBOM, IKOJIOrHYeCcKOi 0€30aCHOCTH M OXPaHbl 310POBBS.

B coorBercTBMM ¢ OOIMMH LENIMH W MPUHLUIAMHM CpEIHEro ooOuiero oOpa3oBaHM
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHb M3YYEHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOYYalOMIMXCs, HEOOXOAUMYIO UM JUIS
BBIPAaOOTKM MHPOBO33PEHUECKUX OPUEHTHPOB, YCIHEIIHOTO BKIIOYEHUS B JKM3Hb COLUYyMa,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocraBnsgomuMy npeamera «XuMus» SBIS0TCs 0a30Bble Kypebl — «Opranuyeckas XUuMUs»
n «O0mas 1 HeopraHuyeckast XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOIl HayKu: CUCTEMa 3HAHWM MO0 HEOPraHMYEeCKOW XMMHHU (C BKIIOYEHHEM 3HAHUU U3
o01eit XuMuK) U opraHnyeckor xumun. dopMupoBaHue JaHHOW CUCTEMBI 3HAHUHN MPH U3YYSCHUU
npenMera oOecreynBaeT BO3MOYKHOCTh PACCMOTPEHHUsI BCETO MHOTrooOpa3us BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crtpyktypa conepkaHus KypcoB — «OpraHuueckas xumusi» u «OOmas U HeopraHuyeckas
XUMHA» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YUYEHHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
OnpeAcIEHHbBIX
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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, GYHIAMEHTAJbHbIE 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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(dbopMUpOBaHUE U PA3BUTHE MPEACTABICHUHN O HAYYHBIX METOaX MMO3HAHUS BEIIECTB U XHMHUECKIX
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€301MacHOro 00paIeHHs 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 XUMHUHM B OOJIbLICH 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 o0yJaroImuXxcs 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 00YUYAIONTUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTEHITUH ), IMEIOIIINX
YHHUBEpPCAIbHOE 3HAUEHUE JUIS Pa3MYHBIX BUIOB JAEATEIBHOCTU: pEIICHHUS MpobdieM, TMOUCKa,
aHam3a U 00paboTku WH(MOPMAHMU, HEOOXOIUMBIX Uil MPHUOOPETCHHS OMBITa JCATCIHHOCTH,
KOTOpasi 3aHUMAaeT BaXXKHOE MECTO B IMO3HAHUM XUMHUHU, a TaKkKe 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
o0Oy4aroluxcsi: CHOCOOHOCTH CaMOCTOSTENbHO MpUOOpEeTaTh HOBbIE 3HAHUS 1O XHUMHUU 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 Y OOYYAIOIIMXCS aCCOIMATUBHOTO M JIOTMUECKOTO MBIILICHUS,
Ha0J110/1aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIpY TUTAHUPOBAHUU U MTPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIUTAHHME Yy 00yYaromuxcsl YOS KIEHHOCTH B T'YMaHUCTUYECKON HANpaBIE€HHOCTU XUMHUH,
e€ BaXHOW pPOJM B PEHICHUH TJIO0ANBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOONOIb30BAHMS,
MOTIOJIHEHMSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs] NPUPOJHOTO pPaBHOBECHUS, OCO3HAHHUS
HE00X0AUMOCTH OEpeXHOro OTHOUIEHHUS K MPUPOJIE U CBOEMY 3/I0pOBbIO, 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 PeaAMETHOM 001acTH «EcTeCTBEeHHO-HAYYHBIE MPEAMETHD.

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).



COJEPXAHUE OBYUYEHUA
10 KJTACC: OPTAHUYECKASA XUMHUSA

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 ToJOKeHUA. CTpyKTypHble (GOpMYJNbl OpraHu4eckux BemiecTB. [‘omosnorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COEUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccuukay opraHU4ecKuX BemlecTB. HoMeHkIaTypa opraHuuecKkux
COEMHEHMH (cHucTeMaTHUYeCKasl) U TPUBUAJIbHBIE HAa3BaHUs BXKHEUILINX 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 BEINECTB, HAONIOJEHHWE ¥ OINUCAaHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (II1aBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH pAn. MeraH W 3TaH — mnpocTernine
MPECTaBUTENN ANTKAHOB: (PU3NIECKHE M XUMHUECKHE CBOMCTBA (PEaKIMU 3aMEIEeHHs i TOPSHHUS),
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, OKUCIECHUS U MOJIUMEPHU3allin), IOJIy4€HNE U IPUMEHEHUE.

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

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

Apenbl. benzon: cocraB, cTpoeHHe, (PU3NUECKHME W XHWMHUUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS WM HUTPOBAHHUA), TOIy4eHHE W TNpUMEHeHHe. Tonyon: cocmas, cmpoeHue,
Qu3suueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHuposaHus U HUMpOBAHUs), NoaydeHue u
npumenenue. TOKCHMYHOCTH  apeHOB. l'eHeTHdeckass CBA3b MEXAY  YIVIEBOAOPOAAMH,
MPUHAJIEKAITIMH K pa3IU4YHbIM KJaccaM.

[TpupoHbIE UCTOUYHUKU YTIIIEBOAOPOAOB. lIpupoaHblil Ta3 M MOmyTHbIE HE(TSHbIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CiocoObl nepepaboTKH HEPTH: NEPEroHKa, KPEKUHT (TEpMUYECKUH,
KaTtalnuTuueckuit), mnuponu3. IIpogykTsl mepepaboTku  He(pTH, UX TNPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKThI €ro nepepaboTKH.

OKCIIEpUMEHTAIIBHBIE METOJbl M3YyYEHHUS BELIECTB U HUX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamu IjacTMacc, KaydykoB U pe3uHbl, kouiekuuu «Hedte» n «Yroaby», 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 MJIM MPOAYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOA M 3TaHOJ: CTpPOEHHE, (QU3NYECKUuE U
XMMHUYECKHE CBOMCTBA (PEaKIMM C AKTUBHBIMM METAJUIAMM, TaJOr€HOBOAOPOJaMH, TOpEHUE),
npuMeHeHue. BogopoaHbie cBA3M MEXIy MoJieKylamMH cnupToB. [leiicTBHe MeTaHosIa U 3TaHOIA
Ha OPTaHM3M YEJIOBEKa.

MHoOroaroMHbple CHUPTHl. ODTWICHIVIMKOIb U TIULEPUH: CTPOEHUE, (QU3NYECKUEe U
XMMHAYECKHE CBOWCTBA (B3aMMOJACHCTBHE CO IICTOYHBIMU METAJJIaMU, KAUeCTBEHHAsl Peaklus Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMe Ha opraHu3M dejoBeka. [IpuMeHeHHWe TriaulepruHa |
STWJIECHIJIUKOJIS.
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deHoII: CTpOeHHEe MOJIEKYITbI, (U3NUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHomna.

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

OHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs W YKCYCHast KHUCIOTHI:
cTpoeHue, (pu3nYecKkre U XMMHYECKHE CBOWCTBA (CBOWCTBA, OOIIME AJIs KJlacca KUCIIOT, Peaklus
stepudukanyu), mnoiaydyeHue u npuMeHeHue. CTeapuHOBasi M OJIEMHOBas KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIlEE JEUCTBHUE.

Crnoxable 3QuUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['MAponn3 cIoXHBIX 3(UpPOB.
Kupsl. I'maponus sxxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

VYTaeBobl: cOCTaB, KiacCu(UKAIMs YIIIeBOAOB (MOHO-, M- M MOJHcaxapuabl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3UYECKUE M XUMHUYECKHE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne aMmmMuadHbIM pacTBOPOM OKCHAA
cepeopa(l), BoccTraHoBiIcHUE, OpPOKEHHE TJIIOKO3bI), HAXOXXJIEHHWE B MPHUPOJE, NPUMEHEHHE,
ouonornueckas posb. otocunTres. PpyKTO3a KaK H30MEpP TITFOKO3HI.

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

DKClepUMEHTANIbHBIE METOAbl M3YYEeHHS BEIIECTB W WX MpEBpallleHUui: MPOBEICHUE,
HAOJIOZCHNE W ONHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHWE CIUPTOB, KAa4YeCTBEHHBIC
peakmuu OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe dTaHona okcuaoM Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMmojelcTBue riuuepuHa c¢ rugpoxkcunom wmenu(ll)), anpaernnoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuza 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
MCXO/IHOTO BEIECTBA MJIM MPOAYKTa peakiiH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
W3 UCXOJIHBIX BEIIECTB WIJIM MTPOAYKTOB PEAKIINN).

A3oTconepikaliye OpraHn4eckie COeINHEHUS.

AMWHOKHCIIOTHI KaK aM(OTEpHbIe OpraHnveckrue coenquHeHns. Pu3ndyeckne 1 XUMUIECKHe
CBOWCTBAa aMMHOKHUCIOT (Ha MpuMepe IMuuHa). buonorndyeckoe 3HaueHHWE aMHHOKHUCIIOT.
[TenTuae!.

benku kak MpUPOAHBIE BBHICOKOMOJIEKYISPHBIE CcOeAMHEHUs. llepBuuHasi, BTOpUYHAS H
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBA O€JIKOB: THAPOIU3, JI€HATypalus,
KayeCTBEHHbIE PEaKMU Ha OEJIKH.

DKcrepuMEHTAJIbHbIE METOJbl M3y4EHHUsS BEUIECTB U HX MpPEBpalleHUN: HAONIOACHHE U
ONHMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: J€HATypalus OEIKOB MPU HATPEBAHHWH, I[BETHBIC
peakuu O6eIKOB.

BbicokoMo1eKyIsIpHbIE COeIMHEHUSs

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJIEKYJSPHBIX COCITUHEHHWN: MOHOMEp, IIOJHUMED,
CTPYKTYpPHOE 3BEHO, CTETIE€Hb NOJMMEPH3aINU, CPEIHsS MOJIeKysipHas Macca. OCHOBHbIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUI — MOJIMMEPU3altsl U OJUKOHICHC Al

DKcIepUMEHTAIbHBIE METO/ABl U3YyYeHHs BEIECTB M UX IPEBpAIICHUI: O3HAKOMJICHHE C
oOpa3amMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MeXIpeIMeTHbIE CBA3H.

Peanusarnus MeXIpeaMETHBIX CBSI3€W NMPHU M3YYEHMM OpraHudeckoil xumuu B 10 kiacce
OCYILECTBISICTCS 4epe3 MHCIOIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaK H
MOHATHUM, SBISIOIUXCA CUCTEMHBIMU JJIs OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TIIOHATHA: SIBJICHHWE, HAy4HBIH (DaKT, TUIOTE3d, 3AKOH,
TEOpUs, aHadu3, CHUHTE3, Kiaccudukamus, NEpPUOAUYHOCTb, HAOIIOJACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJIETITUPOBAHHE.
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@dusuka: MaTepus, YHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIeTUYECKUN YPOBCHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUYECKHE BETMUNHBI U €AMHUIBI UX
U3MEpEHUs.

Buonorusi: xnerka, opranu3Mm, Ouocdepa, oOMEH BeUIECTB B OpraHusMe, (HDOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBa (OCIIKH, YIIICBOBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: NUIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO IUTaHUsS, MOIOIIKE CPEICTBA,
JIEKapCTBCHHbIE M KOCMETUYECKUE TPENaparThbl, MaTepUalIbl U3 UCKYCCTBECHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC: OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH

XuMUYecKuil anmeMeHT. AToMm. Slapo aroma, U30TOMBI. OJEKTPOHHas 000J0YKa.
DHepreTHUeCKUe YPOBHH, IMOIYPOBHU. ATOMHbIC opOuTaiu, S-, P-, d- amemeHThl. OCOOCHHOCTH
pacripesieieHus1 AJIEKTPOHOB 10 OPOWTANSIM B aTOMax JJIEMEHTOB NEPBBIX YETHIPEX IMEPHOIOB.
DneKTpoHHast KOH(UTypalus aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmueckas cucremMa XuMmMuyeckux 3ieMeHtoB I U.
MenpneneeBa. CBsA3b NepUOIMYECKOro 3akoHa H Ilepuoguyeckodl CHCTEMBI XHMHUYECKUX
anemenToB Jl. 1. MenzaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEILECTB
10 TpyIIam U rnepuojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemecTBa. XHMMUYECKas CBsA3b. BHIbl XMMHYECKOM CBS3UM (KOBaJEHTHas
HEMNoJIsIpHasi W MOJSpHas, MOHHAs, MeTajmdeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKOH CBsA3M (OOMEHHBIH M JJOHOPHO-aKUENTOpHBIH). BomoponHas cBs3b. BaneHTHOCTB.
DnexTpooTpuuaTesbHOCTh. CTeneHb OKUCIIEeHUs. VIOHbI: KAaTUOHBI U @HUOHBI.

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHsA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIbI KPUCTAUNIMYECKUX pEMIETOK. 3aBUCHMOCTh CBOWCTBAa BELIECTB OT THIMA
KPUCTAIIIMYECKON PEIIETKH.

[TonsTne o nucnepcHeIx cucremax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBast A0
BEIIECTBA B paCTBOPE.

Krnaccudukanusa Heoprannyeckux coenuHeHuil. HomeHknatypa HeopraH MuecKux BEILECTB.
I'enernyeckas CBSA3b HEOPraHMYECKHUX BEIIECTB, IPUHAUIEIKAIIMX K PA3IMYHBIM KJIaccaM.

Xumunyeckass peaknus. Krnaccuduxamus XMMHYECKUX pEaKIMM B HEOPraHWYECKOW H
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHMs U IPEBpaILCHUs
SHEPTUU NPU XUMUYECKUX PEaKIUAX.

CKkopocTh peakuuu, €€ 3aBHUCUMOCTh OT pPa3IM4HbIX (akTopoB. OOpaTHMbIE PEAKIHU.
Xumuueckoe paBHoBecHe. DakTOpbl, BIMAIOIME HAa COCTOSHHE XHMMHMYECKOTO PaBHOBECHS.
[Ipunnun Jle larense.

OnekTponuTuyeckas aucconuanus. CuibHble U ciadble 3yeKTposauThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KHUCJIas, HEUTpaJIbHAs, II€JI0YHAs.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIepUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIECTB M MX IPEBPAIICHUN: JEMOHCTPALUS
tabmun «llepuoguyeckas cucrema xumudeckux snemeHtoB J[. WM. MenneneeBa», m3ydeHue
MoJiesIell  KPUCTAIMUECKUX pPeIETOK, HaOII0eHHe M ONHMCaHUE JIEMOHCTPALlMOHHBIX U
71ab0paTOPHBIX OMNBITOB (pa3lioKEHHE MEepOKCHAa BOAOpPOJa B MPUCYTCTBUU KaTajau3aTopa,
OIIPEEIIEHUE CPEJIbl PACTBOPOB BEILECTB C IOMOIIBI0 YHMBEPCAIBHOIO MHAMWKATOPA, pEaKLUU
MOHHOrO OOMeHa), IMpOBEIEHUE MpaKkTUYecKo paboThl «BiusHHE pa3nUyHBIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnpie 3amaum. Pacu€rbl 1o ypaBHEHMSM XMMHYECKHMX pPEaKUHWd, B TOM YHUCIE
TEPMOXMUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MAcCOBasl JOJISl BEIIECTBAY.

Heopranuueckasi xumusi
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Hewmeramnsl. [lonoxenne HemeraimoB B [lepuogudeckoil cucreMe XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa u OCOOCHHOCTH CTpOCHHS aromMoB. (DU3WYECKHE CBOWCTBA HEMETAILIOB.
AnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriaeposa).

XUMHUYECKHME CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJIOT€HOB, cephl, a3ora, Qocdopa,
yriaepoaa U KpeMHUS) U UX COeIMHEHUHN (OKCHUIOB, KHCIOPOACOACPKAIIUX KUCIOT, BOAOPOTHBIX
COCIMHCHHMI).

IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUMN.

Mertaubl. [lonoxenne meraiwioB B Ilepuoanueckoit cucreMe XUMHUYECKUX AJE€MEHTOB [l.
N. MenneneeBa. OcoOCHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JIOYEK aToMOB MeTayuioB. OOmiwe
¢duzmveckue cpoiictBa MeTauioB. CIUlaBbl METAUIOB. DJIEKTPOXUMUYECKHHM DsII HAIPSHKCHHMA
METaJUIOB.

XHWMHYECKHE CBOWCTBA BAXKHEUIIUX META/UIOB (HATpWUM, Kajaui, KaJbI[Mi, MarHuw,
ATIOMUHUM, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCITUHEHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DOKCIEPUMEHTAIBHBIE METOJIbI HW3Y4YEHHUsI BEIIECTB W WX IMPEBpalICHUN: H3y4deHHUeE
KoJuteKIuu «MeTaisl ¥ CILIaBbl», 00pa3lloB HEMETAIIOB, PELICHUE SKCIIEPUMEHTANBHBIX 3a/1a4,
HaOJIIOJICHUE W ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (B3aMMOICHCTBHE
TUAPOKCH/IA AIFOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAYECTBEHHbIE PEAKIIMM Ha KATHOHBI
METaJIJIOB).

PacuérHbie 3amaun.

Pacuérer maccel BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKLMU BEUIECTB, pacy€Thl Macchl (00BbEMa, KOTUYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B o0ecrieueHUH SKOJIOTUYECKON, SHEPTeTHUYECKON U MUIIEBON 0€301acHOCTH,
pa3BuTuu MeauuHEbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB MU XUMHUUECKUX PEaKIIHil.

[Ipeacrasnenus: 06 0OUMX HAYUHBIX MPUHIIUIAX TPOMBIIUICHHOTO MOTYyYEHUS BaKHEHIITNX
BEILIECTB.

UYenoBek B MHpE BEIIECTB U MaTEPUAIOB: BAXKHEHUIIME CTPOUTENbHBIC MaTEPHAIIbI,
KOHCTPYKILIMOHHBIE MaTepualibl, KPAacKH, CTEKIO, KEepamMHuKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XuUMHST U 30pOBbE YENIOBEKA: IpaBUja HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparos,
npaBujia 6€30MacHOr0 MUCTOIB30BaHUS IPEMapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l NpU N3Y4eHUH 001Iel 1 HEOpraHu4ecKol XUMuu B 11
KJIACCE OCYILECTBISETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK U
TIOHSATUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIre ecTecCTBEHHO-HAYYHBIE TIOHATHS: HAyYHBIA (paKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccupukanus, TEepPUOJIUIHOCTh, HAOIIOIEHUE, OJKCIIEPUMEHT, MOJICTUPOBAHUE,
U3MEPEHHUE, SIBICHUE.

dusnka: MaTepusi, dHEpPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, H3OTOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKH YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUYUHBI U €AMHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHm3M, OJKOcHcTeMa, Ouochepa, MaKpo- U MHUKPOIIEMEHTHI,
BHUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpacdus: MuHepabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHoMmoTHsA: XUMHUUYECKasi TTPOMBIIINIEHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIHHBIX

MaTrepuaos, CEeNbCKOXO035MCTBEHHOE MIPOU3BO/ICTBO, MUIIEBas MIPOMBILIJIEHHOCTb,
(dapmalieBTHUECKass ~ MPOMBINIIEHHOCTh,  NPOU3BOJCTBO  KOCMETHYECKHMX  IpernapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaos, 3IEKTPOHHAS MPOMBINIIICHHOCTD,

HaAHOTCXHOJIOTHUH.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 10 XMMHUU HA BA3OBOM VYPOBHE
CPEJJHET'O OBLIEI'O OBPA3OBAHN A
JINUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOydYaIOUMMHCS
IIporpamMM CpeAHero obiero obpa3zoBaHMs (JIUYHOCTHBIM, METAlpPEAMETHBIM M IPEIMETHBIM).
HayuHo-meTonnueckoil OCHOBOM Juid pa3padOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS
IIPOrpamMM CpeHero o011ero 00pa3oBaHus SIBJISAETCS CUCTEMHO-ESATEIbHOCTHBIN MMOAXOI.

B cooTBercTBUH € CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS IpeAMETa «XUMU» Ha YPOBHE CPEIHEro 001ero oopa3oBaHusl BblAEIECHbI
CJIEYIOIIHE COCTABIISAIOLINE!

OCO3HaHME OOYYAIOUIMMUCA POCCUICKONW TIpa)IaHCKOM HJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIUH K 00y4EHHUIO;

[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHHX YOEXICHUH JTUYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEW ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKHU XUMUHU;

TFOTOBHOCTh M CIOCOOHOCTH OOY4YarOIMXCSl PYKOBOJICTBOBATHCS B CBOEH J1€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPHUCYILMMH LEJIOCTHOM CHCTeME XUMHUYECKOTro
o0Opa3oBaHuS;

HaJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KyJIbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOMTD JKU3HEHHBIE IJIaHbI.

JINYHOCTHBIE pe3yabTaThl OCBOCHUS NpeaAMeTa «XUMUs» JOCTUTAIOTCS B €IUHCTBE y4eOHOM
U BOCIHHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUM C T'YMaHMCTUYECKUMU, COLIMOKYJIBTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSMU M HJeajlaMM POCCUHCKOro TIpa’KAAHCKOTo oOOIIecTBa,
MPUHATHIMU B OOIIECTBE HOpPMaMU M MpaBUaMM IOBEAECHMSI, CIIOCOOCTBYIOIIMMHU IpoLEccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U HPAaBCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH O0yUarOIIHUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPakaloT CPOPMUPOBAHHOCTD
OTIbITA O3HABATENIBHOM U MPAKTUYECKOHN AEATEIbHOCTU 00yJaroIuXcs 10 peannu3aiuy NPUHITHIX
B OOIIIECTBE 1IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs 00YYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0A3aHHOCTEH, YBaXKEHHS K
3aKOHY M NIPaBONOPSAKY;

MIPEJICTAaBICHUSI O COIMAJbHBIX HOpMax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH JEATENILHOCTH MPU CO3JIaHUM Y4EOHBIX IPOEKTOB,
peleHrH y4yeOHbIX 1 T03HABaTEIbHbIX 33/1a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JIpYruX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YU€OHOH /1A TEbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOU
XVMUW;

YBOKEHHsI K TPOLIECCY TBOpYECTBA B OOJIACTH TEOPUM M MPAKTHUYECKOTO NPUMEHEHHUs
XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUS HAYKH €CThb pPe3yJbTaT JJIUTENIbHBIX HaOII0JeHU,
KPOMNOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPpYZAa YYEHBIX U IPAKTHKOB;

MHTEpeca M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHMM U MOCIEAYIOLIEM aHalIHu3e
nH(pOpMAaIUU O EPEAOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUeCTBEHHOW XUMUHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSMU, U TIPUHUMATh
OCO3HAHHBIE PEIIECHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEACHHWE U IOCTYNKH CBOMX TOBApHILEH C MO3UIMN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIKOB;



10

4) popMupoBaHus KYJbTYPbI 310POBbA:

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

coOnroieHusT TIpaBusl Oe30MacHOro oOpalleHuss ¢ BEHIeCTBAaMH B OBITY, IMOBCETHEBHOM
JKU3HU U B TPYLOBOM JE€ATENBHOCTH;

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

OCO3HAaHMs MOCJIEJICTBUM M HENpHUATHA BPEIHBIX INPHUBBIYEK (YHNOTPEeOJEHUs aJIKOIOJId,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

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

YCTAaHOBKM Ha aKTMBHO€ Yy4YacTHE B PELIEHUM MPAKTUUYECKUX 3aJad COLMaJIbHOMN
HaMpaBJICHHOCTH (B paMKax CBOEr0 Kjacca, IIKOJIbI);

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 MHJIMBUAYaAJIbHONW TpaeKTOpUn 00pa3oBaHus, Oyymien
npodeccur U peanu3anii COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 0011eCTBa;

6) 3x0/10rMUeCcKOr0 BOCTIMTAHUA:

9KOJIOTUYECKHU 11€J€CO00pa3HOro OTHOLIEHUS K NMPHUPOJIE, KaK MCTOUHUKY CYLIECTBOBAHMS
’KM3HHU Ha 3emIe;

MOHMMAaHMsl TJI00aJbHOIO XapakTepa SKOJIOTMYECKUX MpoOseM, BIMAHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHKEHHH XUMHUM I pelieHHs] BOIPOCOB
paIMOHAIBLHOTO MPUPOI0IOIB30BAHUS;

AKTUBHOTO HENPUATHS ICHCTBUM, NMPUHOCSIIHUX BpEN OKPYKAIOIIEH NPUPOJHOW Cpene,
YMEHHSI MPOTHO3UPOBATh HEOJIAroNpHUATHBIE SKOJIOTMYECKHUE IOCIEICTBUS MPEANPUHUMAEMBIX
JENCTBUN U MPEAOTBPALATh UX;

HaJIM4Yus PA3BUTOrO BSKOJIOTMYECKOIO MBIIUIEHHS, HSKOJIOIMYECKONW KYJIbTYpbl, OIBITA
JESATEIBHOCTH  DKOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHs pYKOBOJCTBOBATbCSI HMH B
MI03HABaTEIbHON, KOMMYHUKATUBHON U COIIMAIbHOM MPaKTUKE, CIOCOOHOCTH U YMEHMSI aKTUBHO
MPOTUBOCTOATH UJICOJIOTHH XeMO(pOoOuH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

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

MOHUMaHMs CINeNUPUKA XHMHM Kak HayKHM, OCO3HaHUS €€ poiau B (OPMHUPOBAHUU
PaIMOHATIBHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolem
MHUpE KaK O €IMHCTBE INPUPOJBl U YEIOBEKAa, B IO3HAHUU INPUPOAHBIX 3aKOHOMEPHOCTEH H
pelIeHny mpodiieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO0OH 3HAUYMMOCTH XUMHMH JJISi COBPEMEHHOW IMBHIM3AIMH: B €&
FYMaHUCTHYECKONW HANpaBIE€HHOCTH M Ba)XHOM pOJIM B CO3JAaHMM HOBOW 0aszbl MaTepHalbHOMN
KYJIBTYpBI, PEIIEHUH TNIOOANBHBIX MPOOJIIEM YCTOHYHMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYeCKOM, MUIIEBOM M DKOJOTMYeCKoW Oe30MacHOCTH, B Pa3BUTHM MEIULIMHBI,
o0ecreYeHnn yCIOBUH YCIIEUTHOTO TPyJa U AKOJOTHYECKH KOM(POPTHOM JKM3HM KaXJI0ro 4djeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJb3yEMBIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH MCIIOJIb30BaTh MOJIY4YaeMble 3HAHUS IS
aHauM3a M OOBACHEHMS SBICHHHA OKPY)KAIOLIETO MHpa M MPOUCXOMANIMX B HEM H3MEHEHHH,
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yYMEHHS JienaTh 000CHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTaHHBIX
C LIEJBIO MOJIyYEHHSI JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO KCIOJIb30BATh XMMHUUECKHE 3HAHUS JUISI pEIlIeHUs TPOOJieM B
pEATbHBIX KU3HEHHBIX CHTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON IS TEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMpPEpHIBHOMY OOpa3oBaHHI0O U €aMOOOpa30BaHUIO, K
AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMH 10 XHUMHH B COOTBETCTBUU C IKM3HEHHBIMHU
MOTPEOHOCTSAMU;

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

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA Y4eOHOro mnpeamera «XHUMHS» Ha YpOBHE
cpelHero o0miero oOpa3oBaHus BKIIOYAIOT:

3HaYuMBbIe 1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILIMHAPHbBIC
(MexnpeaMeTHbIC) OOIICHAYYHbIE TIOHATHS, OTPAKAIONINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHUPa
U cnenuguKy METOA0B MO3HAHUS, HCIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIA (HaKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOIOICHHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIE y4eOHbIe JecTBUS (To3HaBaTeNbHBIE, KOMMYyHHUKATHBHBIC,
perynatuBHble), obecrneuuBarome (HOpMUpPOBaHHE  (PYHKIMOHAIBHOH TPaMOTHOCTH U
COLIMAIIEHOW KOMITETEHIINY 00yJarOIIUXCS;

CHOCOOHOCTh ~ OOYyYaromMXCs  HMCHOJb30BaTh  OCBOCHHBIE  MEKIUCIHUILIMHAPHBIE,
MHUPOBO33PDEHYECKHE 3HAHHWA M YyHUBEPCAIbHbIE Yy4YeOHBIC JCHCTBHS B IIO3HABATCIBHOW W
COLIMAJIbHOU MPAKTHKE.

MeramnpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMH  y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

OgJiaienne YHUBEPCAIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENTFHO  (pOPMYSTHUPOBATh M aKTYaIM3HPOBAaTh MpPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENeNIATh IIeN JIeATETbHOCTH, 3ajaBas IapaMeTpbl W KPHUTEPHUH HX JOCTHIKCHHS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSIMU;

WCTIOJB30BaTh TPH OCBOCHWW 3HAHUH TPUEMBI JIOTHUECKOTO MBIIIICHUS — BBIICIATH
XapaKkTepHble TMPU3HAKK TOHATHA W yCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIIOJNB30BATh
COOTBETCTBYIOIIHE MOHATHUS JJIS1 OOBSICHEHHS OT/ICIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABJIMBATh PUYMHHO-CIICJICTBEHHBIE CBSI3U MEKIY U3y4aeMbIMH SBJICHHUSIMU;

CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHbIE, IeTyKTUBHBIC, [T0 AaHAJIOTUH), BBISIBIATD
3aKOHOMEPHOCTH W TPOTHBOPEYHSI B PACCMAaTPHUBAEMBIX SIBJICHUSX, (HOPMYIHPOBATH BHIBOIBI U
3aKJTFOYCHUS;

MPUMEHSTh B TPOIIECCE TMO3HAHMS, WCIOJIb3yeMble B XMMHHA CHMBOJHYECKHE (3HAKOBHIC)
MOJIENIH, NTPeoOpa30BBIBATh MOJIEIbHbIE MPEACTABICHNU — XUMUYECKUN 3HAK (CMMBOJ) 3JIEMEHTA,
XuMudeckas (Qopmyna, ypaBHEHHE XHMHYECKOW pEaKIWd — TPH PEHIeHHH y4eOHBIX
MO3HABATENBHBIX M MPAKTUUYECKUX 3a]a4, IPUMEHATh Ha3BaHHBIE MOJICTIbHBIC MIPEACTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB H3YYa€MBIX BEIIECTB U XUMHUYECKHUX PEAKITHIA.

2) 0a30BbIe HcCIeI0BATeIbCKHE 1eiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dbopmMynMpoBaTh LE€IM W 33Ja4M  UCCIEIOBAaHMS, UCIONb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHBIE BONMPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHHUS W OCHOBBI
Ui GOpPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABHUIILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIJIETh HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUUIAHUPOBAHMSI W TPOBENEHUS YUCHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAONIONATh 32 XOJOM IPOLECCa, CaMOCTOSTENBEHO
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IIPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHMpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUET O MPOCIIAHHOM
pabore;

npuoOpeTaTs OMBIT YYCHHMYECKOW MCCIIEOBATENIbCKOM U MPOCKTHON JesITeIbHOCTH,
IPOSIBJISAITE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB pELICHUS
IIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB I103HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX MCTOYHUKAX HHpoOpMauuu (HayyHO-NOMYJspHas
JUTepaTypa XMMHYECKOTO COJCpXaHWs, CIpaBOYHbIe mocodus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATh HH(OPMALIMIO PA3IUYHBIX BUJOB U (POPM MPEACTaBIECHUS, KPUTHUYECKU 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 HCHOJb30BAHUS HMH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

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

UCIOJb30BaTh HAay4yHBIH S3bIK B KayecTBE CpEACTBAa HpU paboTe ¢ XHUMHUYECKOM
nH(pOpMaNKEe: TPUMEHATh MEKIPEIMETHBIC ((PU3MUECKUE U MATEMAaTHIECKNE) 3HAKH U CHMBOJIBI,
(dbopMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OBgJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSMM:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIAaeMOIl TEMBI B XOJAE AWAIOTa /WM AUCKYCCHH,
BbICKa3blBaTh €U, (OPMYJIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIbHO  BBINOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNPE3EHTALMEH pE3yJIbTaTOB IO3HABATEJIIBHOM JEATENBHOCTH, INOJYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU  BBINOJIHEHUH XUMHYECKOIO
HKCHEPUMEHTa, NPAKTUUYECKOM paboThl MO HCCIEIOBAaHMIO CBOMCTB M3y4aeMbIX BEILECTB,
peannzanuu y4eOHOro mnpoekTa U (GOpMYIHpOBaTh BBIBOJBI MO pe3ysibTaTaM IpPOBEAEHHBIX
UCCIIeIOBAaHUM MyTEM COTJIacCOBAaHUS MO3UIHI B X0€ 00CYKASHUS 1 0OMEHAa 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 MpPU BBINOJHEHUH YYE€OHBIX M HCCIEI0BaTEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(QPEeKTUBHBINA CIOCOO MX pElIeHUs: ¢ Y4ETOM MOIYYEHHs] HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLIUAX;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH JeATEIFHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOIICHKH.
HNPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUsD OTPAXKaIoT:

c(hOpPMHUPOBAHHOCTD MPECTABIECHUNA O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOMN
KapTUHBI MUpPa, POJIM XMMHH B TIO3HAHWH SIBICHUW TPHUPOIBI, B (POPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMON I pEIICHHS
MPAKTUYECKUX 3a/ad W DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpeJe;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJArarOIINeE
MOHATHSA (XUMHUUYECKHUH AJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKyJsa, BaJ€HTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XHMHUYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJIIpHasT Macca, MOJIApHBIA  OO0BEM,  YIJIEPOIHBIM  CKeJeT,
(GyHKIIMOHATBHAS TpYyNIa, paguKkai, H30MEpHUs, HW30MEpbl, TOMOJIOTUYECKUN psiA, TOMOJOTH,
YIJIEBOJOPOABI, KACIOPOA M a30TCOJEpIKalllUe COEIMHEHHUS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
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3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHU); TEOPUH U 3aKOHBI (TEOPUs CTPOCHUS OPraHUYECKUX
BeuiectB  A. M. DbyrnepoBa, 3akOH COXpaHEHHS MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3BIK XMMHMH;, MHUPOBO33PEHUYECKHE 3HAHHUA, JIe)KAIIUE B OCHOBE IOHUMAaHUSA
MPUYMHHOCTA U CUCTEMHOCTH XMMMYECKHX SIBICHUH, (PaKTOJOTHUECKUE CBEIICHHS O CBOMCTBaX,
COCTaBe, MOJTY4YEHUHU U 0€30MaCHOM HMCIIOJIb30BAaHUHM BaXKHEHIIMX OpPraHUYECKUX BELIECTB B OBITY
U IPAKTUUYECKOH 1€ATENbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEPHbIC MPHU3HAKH MOHATUH, YCTaHABIHUBAThH
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS IPU ONHMCAHUHU COCTABA, CTPOCHUS H
MPEBPALLIECHUN OPTaHUYECKUX COCIUHEHUM;

C(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHOM) (POPMYIT OPraHNYECKUX BEIIECTB U
YPaBHEHMH XMMHMUYECKHUX PEAaKLHUH, U3rOTaBIUBAaTh MOJEIIA MOJIEKYJ OPraHUYECKUX BEILECTB IS
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHAaBIMBATh MPHHAUICKHOCTh M3YUEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY M CTPOCHUIO K OIpPENeJEHHOMY KIAcCy/TpyIIe COeIMHEHHI
(YrneBogoposl, KHUCIOpPOA M a30TCOJAEpXKAalle  COEAMHEHUs, BBICOKOMOJIEKYJISIPHBIE
COCJMHEHUS), NaBaTh MM Ha3BaHHMA 1O cucreMatnueckoi Homenkiatype (IUPAC), a rtakxe
IIPUBOANTH TPUBMAJIbHBIE Ha3BaHMs OTIENbHBIX OPraHUYECKUX BEILECTB (3TUIIEH, MPOIMJIEH,
alleTWIICH, ATHJICHIJIMKONb, TIHLIEPHH, (eHon, (OopMalbAerul, AaneTalbIeTHl, MypaBbUHAs
KHCJIOTa, YKCYCHasi KHMCJIOTa, OJIEMHOBAas KUCIIOTA, CTEapUHOBAas KHUCIOTA, IIIOK03a, (pyKTO3a,
Kpaxmall, LeJUT0J103a, TIUIIH);

C(OPMHUPOBAHHOCTh YMEHHUS OINpPENEeNATh BHUIbl XMMUYECKOH CBSI3U B OPraHUYECKHUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHUS IPHUMEHATh IOJOXKEHHUS TEOPUU CTPOCHUS OpPraHUYECKHX
BeuiectB A. M. BbytiiepoBa [u1s1 0OBSICHEHHsI 3aBUCUMOCTU CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh YMEHHMM XapaKkTepu3oBaTb COCTaB, CTpOEHHE, (U3NYECKUE U
XMMHMYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH PA3NIMUYHBIX KJIACCOB OPTaHUYECKUX BEILECTB
(meTan, 7TaH, OJTWIEH, MPOMWIEH, aneTuieH, OyramueH-1,3, merunOyranuen-1,3, OeHzod,
METaHOJI, TAHOJI, YTHJIEHIJIUKOMIb, TNIHLEPUH, (EHON, aleTaableru, MypaBbUHas M YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmal, LeJUIl0JIo3a, AaMUHOYKCYCHasi KHCJIOTa), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HMMM YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLUI ¢
HCIOJIb30BAHNUEM CTPYKTYPHBIX GOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh HCTOYHUKU YTIIEBOJAOPOJHOTO  ChIPhS
(HeTb, MpPUPOHBIA Tra3, yroijp), CHOCOObl UX MEepepabOTKH U MpPaKTHYECKOe NPUMEHEHHE
MPOAYKTOB MEpepabOTKH;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCIECHUA 10 XHMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA HCXOJHOT'O BEIIECTBA MM MPOAYKTa PeakiMy 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHMI 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, MHCIOJB3YEMbIX B XHMMHMHM TMpPH H3YYEHMM BEUIECTB M XUMHUYECKHUX SBJICHHN
(HabmroieHNe, UW3MEpEeHHUe, OSKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BaThb CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS JJISl IPUHATHUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAaTh TpaBUia MOJIB30BAHUS XMMHYECKOM TOCYI0W U
n1a00opaTOpHBIM 000pyIOBaHHEM, a TaKXKe MpaBuia OOpalleHHs ¢ BEIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCT YMEHHH IUIAHUPOBATh W BBINOJIHATh XMMUYECKUHA HKCIIEPHUMEHT
(mpeBpallleHusl OPraHMYeCKUX BELIECTB IPU HArpeBaHUU, MOJIyYEHHE ITHIJIEHA M HU3Y4YEHHUE €ro
CBOWCTB, KQUECTBEHHbIC PEAKI[MH OPTaHMYECKUX BEIIECTB, IeHATypaIus OCIKOB MPH HarpeBaHUH,
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IIBETHBIC PEaKIMK OCITKOB) B COOTBETCTBUH C MPaBUJIAMU TEXHUKH 0€30MMaCHOCTH MPU 0OpaIieHuN
C BemecTBaMH M J1a0OpaTOPHBEIM OO0OpPYIOBaHUEM, MPEICTABISITH PE3YyIbTAThl XUMHUYECKOTO
JKCIepUMEHTa B (hopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX peakmuid u (HOpMYIHpPOBATH
BBIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HWH(POPMAIIUIO,
MOJIy9aeMyI0 U3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MacCOBOM mHpopMaluu, IHTepHET U Jpyrux);

c(OPMHPOBAHHOCT, YMEHHH CcOOMIONATh TMpaBHia SKOJOTUYECKH Ie1eco00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOW IEATEIPHOCTH B IEISAX COXPAHCHUS CBOETO 3J0POBbS H
OKpYKaroIlel MPUPOTHONU Cpelbl, OCO3HABaTh OMACHOCTh BO3JCUCTBUS HA KHBBIC OPTaHU3MBI
OIpENIeIEHHBIX OPraHMYeCKHX BEIIEeCTB, MOHMMAas cMbIci Tmokazatens [IJIK, mnoscHsaTh Ha
MpUMepax CIOCOObl YMEHBIICHUS U TMPEJOTBPAIICHUS WX BPETHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

Ui O0yYaIoNUXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECCTB U XMMUYCCKHX SIBIICHUIA,

JUTSL CJICTIBIX W CJIA0OBHISANINX OOYYAIOIIUXCS: YMEHUE HCIIOJIB30BATh Pelibe(hHO-TOUYCHHYIO

cucremy obo3nauenuii JI. bpaitng mis 3anucu xumuueckux Gopmyi.
11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTH MPEJICTABICHUHI: O XUMHUUECKOM COCTABIAIOLIEH €CTECTBEHHO-HAyYHOU
KapTHHBI MHpPa, POJIM XMMHU B TIO3HAHUU SIBICHUH MPHPOJIBI, B (OPMHUPOBAHUN MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAMMOM [ pelIeHus
NPAaKTUYECKUX 3aJad W HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H
IIPUPOJHOM cpejie;

BJIAJICHUE CHCTEMOM XHMHMYECKMX 3HAaHHMM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAOIINAE
HOHSTHUS (XHMHYECKHUI AJIEMEHT, aTOM, U30TOIl, S-, P-, - MEKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIpHBIH OO0BEM, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTEMEHb
OKHCIICHMs, XHMHUYecKas CBs3b (KOBaJIEHTHas, MOHHAs, MeTaJuIMYecKas, BOJOPOJHAs),
KpUCTAJJIMYECKasi ~ pemérka, TUMbl XUMHYECKUX  peakUuid, pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALUS, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakuu, XMMUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS IEKTPOIUTUIECKON
aucconuanuy, nepuonndeckuil 3akon . M. MenneneeBa, 3aKkOH COXpaHEHHUSI MacChbl BELIECTB,
3aKOH COXpAHEHHUS U MpPEBpALCHMS] DHEPIHMHM NpPU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN A3BIK XMUMHHM, MHUPOBO33PEHYECKHE 3HAHHUA, JIeXKAllUe B OCHOBE IOHHWMAaHUSA
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (PAKTOJOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJY4YEHUH U O€30MaCHOM MCIIOJIb30BAaHUHM BAKHEHIINX HEOPraHMYECKUX BEILECTB B
OBITY U IPAKTHUYECKOH /1€ATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEepPHbIE MPHU3HAKH MOHATUH, YCTaHABIWBATh
UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIWE MMOHSTHS MpPU ONMUCAHHHM HEOPTaHWYECKUX
BELIECTB U X NPEBpAIlECHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHUS
¢dopMy BelIeCTB M YpaBHEHHUH XUMHUYECKHX peaKIUil, CHCTEMAaTH4YeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKHX BEHICCTB (yrapHbIid ras,
YIJIEKUCHIBI a3, aMMHaK, Tam€Has W3BECTb, HETAlI€Has HM3BECTh, NUTbEBas COJA, NUPUT H
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH OMpEAENATh BaJCHTHOCTh M CTENEHb OKHCICHUS XMMUYECKUX
3JIEMEHTOB B COEIMHEHHUAX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBS3U (KOBaJIEHTHAas, HOHHAs,
METaJIJINYECKasi, BOJOPOAHAs]) B COECAUHEHMSX, TUI KPUCTAIUIMYECKON DPEIIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJISIpHAs, HMOHHAs, MeTaJIM4ecKas), XapakTep cpeAbl B BOJHBIX
pacTBOopax HEOPraHMYECKUX COECIUHEHM;
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c(OpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPIaHUYECKUX BEIIECTB
[0 MX COCTaBYy K ONpPEIEIEHHOMY KIIACCY/TPYIIe COSAUHEHHI (IPOCThIC BEIIECTBA — METAIUIBI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

cOpPMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICT Mepuogudeckoro 3akona JI. .
MenzaeneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEPU30BATh FJICKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX
aneMeHToB 1—4 nepuonos [lepuonuueckoit cucteMbl XuMu4eckux 3yemeHToB Jl. 1. Menpeneesa,
UCIOJB3Ys MOHATUS «S-, P-, J-3JIEKTPOHHBIC OPOUTAIHY, «IHEPTETUUCCKUE YPOBHUY», OOBACHITH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAMHEHUH M0 NEepUoJaM U
rpynmaM [lepuoanueckoil cucteMsl XUMUYECKUX dIeMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHUE CBOMCTBA
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPXAATh CYIIECTBOBAHHUE T'C€HETHYECKOM
CBA3M MEXKJy HEOPraHMYECKHMMH BEIIECTBAMM C TMOMOLIBI0 YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

cOpPMUPOBAHHOCTh YMEHUS KIaCCU(PHUIMPOBATh XUMUYECKHE PEAKIHMHU IO Pa3TUUYHBIM
npu3HakaM (YUCIy ¥ COCTaBy pPEarupyrolux BEMIECTB, TEIIOBOMY J(h(deKTy peakiuw,
W3MEHEHHUIO CTENEHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHUIO KaTallu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHCHHUSI PEAKIIMIA Pa3IMIHBIX THIIOB, IIOJTHBIE U
COKpalI€HHbIE ypaBHEHUS PEaKIMil MOHHOTO OOMEHa, YYWTHIBas YCJIOBHS, MPU KOTOPBIX 3TH
peaKIuu UAyT 10 KOHIIA;

chOpPMUPOBAHHOCTh yMEHUU MPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pPa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATh OIBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHM PACKPBIBATh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHTEIHLHBIX
peaxiuii MoCpeICTBOM COCTaBICHHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEeakluu OT
pa3nuYHbIX (HAaKTOPOB; XapaKTep CMENIEHUS XHMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [arense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMHUYECKHE MPOIECCHI, JIeXKAalie B OCHOBE
MPOMBIIIIJICHHOTO TIOJIYYeHHUsS] CEPHOM KHCJIOThI, aMMHaka, a Takke CPOpMUPOBAHHOCTh
Mpe/CTaBlIeHU 00 OOIIMX HAayYHBIX MPHUHIMIAX M JKOJOTHYECKHX MpoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYUCIEHUS C HUCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi JOJisi BEIIeCTBa B PAacTBOpPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMHUYECKUX
pEaKIusx, Macchl BEIecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe WIIH
00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO d(PdekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUs1 MaCChl BEIIECTB, MPEBPAILEHUS U COXPAHEHHS YHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAaTh TpaBUia MOJIB30BAHUS XMMHYECKOM TOCYI0W U
mabopaTopHBIM 00OPYIOBAHUEM, a TAKXKE MpaBUiIa OOpaIIeHHs ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUX OITBITOB;

chOPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBIMONHITH XUMHUYECKHH OKCIIEPUMEHT
(paznoxeHne mepoKcuIa BOJIOPO/Ia B MPUCYTCTBUHU KAaTalIN3aTopa, ONPECIICHHE CPEIbl PACTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO HHIMKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHUYECKON pEeaKIuu, pEeakIMy HWOHHOTO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha Cyib(ar-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHUS, PEIIeHHE SKCIEPUMEHTAIBHBIX 3a7ad 0
TemaMm «Metamiel» U «HemeTamb») B COOTBETCTBUH C MPABHJIAMH TEXHUKH O€30MacHOCTU MPH
oOpalleHuu ¢ BelecTBaMU H J1a0OpaTOPHBIM OOOPYIOBAHUEM, IMPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opme 3alucu ypaBHEHHUH COOTBETCTBYIOUIMX pEaKIUi H
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;
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c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMaluio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEACTBA MACCOBOM KOMMYHUKalMK, UHTepHET U Apyrux);

chOpPMUPOBAHHOCTh YMEHUH COONIOAATh MpaBHJIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYAOBOH NEATEIHHOCTH B MEISIX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Karollled IPUPOJHOM Cpeibl, OCO3HABATh ONACHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MBbI
onpeeEHHBIX BEIIECTB, MOHMMas cMbica mnokazarens [1/JIK, mosicHaTh Ha mpumepax crocoObl
YMEHBILEHUS U MPEIOTBPALLECHUS UX BPEAHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOy4arolUXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS: YMEHHE MNPUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,
JUIS CJENbIX W CIA0OBUIALIIMX OOydYaIolUXCs: YMEHHE HCIIOJIb30BaTh pPeNbe(HO-TOUCUHYIO

CUCTEMY 0003HaYCHMIA JL bpaitns JUISL 3aIUCU XUMHYECKUX hopmyL.
TEMATHYECKOE IIVTAHUPOBAHHUE 10 KJIACC
KonunuecTtBo yacon DIIEKTPOHHEBIE
No HammeHnoBaHne pa3nienos u TeM Kontpo = Ilpaktuuec  (WadpoBbic)
H/H HporpaMMBI Bcero JIbHBIC Kue 06paSOBaTeJ'ILHLIe
paboTsI paboTsI PeECYpChI
Pa3ned 1. Teoperuueckue 0CHOBbI OPraHNYeCKOi XUMHUH
[Ipenmer opraHMYeCcKON XMMUH.
11 Tf:)o HI/I}I CT pOCHI/I}I OpPTaHUYECKUX 3 https://resh.edu.ru/subjec
) p pv p t/lesson/6149/start/
coenquHenuii A. M. Byrneposa
Hroro no paszneny 3
Pasnen 2. YrieBomnopoasl
o https://resh.edu.ru/subjec
2.1 HpenensHere yriaesoopone: 2 t/lesson/6151/start/14999
AJKAHbI 3/
) https://resh.edu.ru/subjec
2.2 HenpezieibHbe yrieo1opos: 6 1 t/lesson/5412/start/21256
AJIKEHBbI, AJIKaJIUECHbI, AITIKUHBI 3/
https://resh.edu.ru/subjec
2.3 ApoMaTudeckue yrieBoa0pobl 2 t/lesson/4775/start/15049
4/
24 [IpupoiHBIE HICTOYHUKHT 3 1
] YTJIEBOOPOIOB M UX MepepadoTka
Hroro mo pasneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUust
3.1 Crnuptsl. ®eHon 3
39 Anwpaerunsl. KapboHoBbIe 7 1
' KUCIOTHI. ClI0KHBIE dPUPHI
https://resh.edu.ru/subjec
3.3 YrieBoe! 3 1 t/lesson/6150/start/
Hroro mo pazneny 13

Pa3znea 4. A3oTcoaepkaiiye oOpraHuyecKkue coeIuHeHus

4.1

AMUHBI. AMHHOKHUCIIOTEL. benku

3
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[MPOI'PAMME

Hroro mo pazneny 3
Pasnes 5. BbicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 2 2
ITPOTPAMME
TEMATHYECKOE IINTIAHUPOBAHHUE: 11 KJIACC
KonuuectBo yacos
Ne
; Ha(I)/IMZHOBaHI/IG pa3neoB U TeM Kontpon  Ilpaktua DrexTpommbe (LHpPOBHIE)
i TpOTpaMMe! Beero | bHble eeKme 06pa3oBaTeNbHbIE PECYPCHI
paboTsI paboThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. Ilepuoanueckuit
11 3aKkoH U [leproanyeckas cucrema 3
' XUMHYECKUX 35iemeHToB 1. 1.
MenneneeBa
https://resh.edu.ru/subject
1.2 Crpoemue semectsa. 4 /lesson/5911/start/151053
MHoroo6pa3ue BeecTs /
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumusi
https://resh.edu.ru/subject
2.1 Mertaiisl 6 1 /lesson/5814/start/151239
/
https://resh.edu.ru/subject
2.2 Hemerambl 9 1 1 /lesson/5939/start/151320
/
23 CBs13b HEOPraHUYECKUX U 5
' OpPTraHUYECKUX BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus 1 :Ku3Hb
3.1 XuMUS U KU3Hb 4 ‘
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

IHOYPOYHOE IINTAHUPOBAHME: 10 KJIACC
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Ne
n/n

Tema ypoka

IIpeamer opraun4ecko XUMuH, e€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

KoaudecTBo 4acoB

Bcero

Kontpois
HBIE
paboThI

IIpakTuuec
Kre paboTHI

DJeKTpOHHBIC II(PPOBHIE
o0pa3oBaTenbHbIE PECYPCHI

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

Teopust cTpoeHUsT OPraHNYECKUX
coenunenniit A. M. byrneposa, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kaaccuukanuu
OpPraHMYECKUX BEIIECTB.
Homenkiarypa (cucremaruueckas) u
TPUBUAIBbHBIC HA3BAHUSI OPTaHUYECKUX
BELIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTMYECKUH PsijL

Mertan u 3TaH — npocTenIre
MPEACTaBUTEIH AJIKAHOB

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

ANKeHBI: cOCTaB U CTPOCHHC, CBOMCTBaA

OTUieH U NpONUIEH — IpocTeiine
NIPEACTABUTENH AJIKCHOB

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

ITpakTruyeckas padora Ne 1.
«[Tomyuenne >THICHA U U3yYSHHE €TO
CBOMCTB»

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. lonyyenue
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI

10

11

12

13

14

15

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHM P
AneTuneH — npocTenInm
MIPEACTABUTENb AJIKUHOB

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peaKiuu

ApeHbl: 0EH30J1 U TOTYOII.
TOKCHYHOCTH apeHOB

I'eneTnveckas CBsI3b yTiI€BOJOPOIOB,
MPUHAIISKAIINX K Pa3IMYHbIM
KJlaccaMm

IIpupoaHblE HICTOUHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN T'a3 U
MOTNTYTHBIE HEPTSHbIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu
[IpupoiHBIE NICTOYHUKHT
YIII€BOAOPOAOB: IPUPOAHBIN ra3 U
MONyTHBIC He(DTSHBIC Ta3bl, HEPTh U

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

16

17

KonTpoabHas padora 1o pasueny
«YTII€BOIOPOABD)

Hpel[eﬂbele OIHOATOMHBIC CIIMPTHI:

METAHOJI U DTaHOJI. BO,I[OpO,I[Haﬂ CBA3b

18

19

20

21

22

23

24

MHoroaToMHEBIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'TTMICPHUH

@DEeHOJI: CTPOCHUE MOJIEKYIIBL,

(bmnqecm/le 1 XUMHWYECKHEC CBOfICTBa,

IpUMEHEHHE
Anbnernpl: GopmManbaerui u
aneTanpJaerul. AeToH
OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U
YKCyCHast

IIpakTnyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

CreapuHOBas U OJICMHOBASI KUCJIOTHI,

KaK MPeJICTABUTENIN BBICIINX
KapOOHOBBIX KHUCJIOT

Mb11a KaK COJIM BBICHINX Kap6OHOBI)IX

KHCJIOT, UX MOIOIICC ,HeﬁCTBPIe

25

26

CroxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3(hUpOB

Kupsr: runponns, NpuMeHEHHE,
OuoJsIornyecKas poJib KHUPOB

27

YrineBoasr: COCTaB, KJ'IaCCI/I(bI/IKaI_[I/ISI.

Baxwnelime npencTaBuTeNu: rioKo3a,

¢bpykTO3a, caxaposa

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

28

29

30

Kpaxman u nemironosa kak
IIPUPOIHBIE MTOJTUMEPBI

KonTpoabHnas padora no pazuery
«Kucnopoaconepxaimue
OpPTaHUYECKHE COSTUHEHUS
OO6mras XxapakTeprucTruKa
a30TCOJIEpKAIUX OPTraHUYECKUX
coenuHeHui / Beepoccuiickast
poBepoyHas paboTa

31

32

AMUHBI: METHJIAMWH M aHUJIUH

AMUHOKHCIIOTHI KaKk aM(pOTepHbIe
OpraHUYECKHE COEANHEHUS, UX
6uosiornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

33

OCHOBHBIE TTOHSTHS XUMHHI
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BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHPI?I

OcHOBHBIE METO/BI CHHTE3A
34  BBICOKOMOJICKYJSPHBIX COSAUHEHUM.
IInacTMaccel, Kay4yKH, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOIT'PAMME

34

11 KJIACC

Ne

i Tema ypoka

XUMUYECKHUI IJIEMEHT. ATOM.
DnexTpoHHasi KOHPUTypalKs aTOMOB

KoauuecTBo yacoB

Bcero

KonTtponsn | I[Ipaktuuec
ble pabOTHI = KHe
paboTsI

DNeKTpOHHBIE
uudpoBkie
00pa3oBaTeIbHBIC

pecypcsl

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucreMa XMUMHYECKUX

2 anemeHToB Jl. 1. MenaeneeBa, ux
CBA3b C COBPEMEHHON TEOpHUEN
CTPOECHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U MX
COEMHEHUH 110 TPYIIIaM U MEPUOJIaM.
3HaueHue NEPUOUYECKOrO 3aKOHa U
CUCTEMbI XUMHUYECKUX JIEMEHTOB
J.. MenneneeBa B pa3BUTUU HAYKU

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonopoanas cBsizb

BaneHTHOCTE.
DneKTpooTpunaTenbHOCTh. CTeneHb

5 okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS

IToustue o AUCIICPCHBIX CUCTEMAX.
6 VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

Knaccudukanms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'eneTnueckas CBsI3b HEOPTraHUYECKUX
BEIIIECTB, PA3JINYHbBIX KJIACCOB

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U

8 OpPraHUYECKON XUMHUU. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXPAHEHHUS U IPEBpAIICHUS SHEPTUU

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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IIpHU XUMHUYCCKUX pCaKIUAX

10

11

12

13

14

CkopocTts peakiuu. O6paTumbie
peakuuu. XMMUYECKOE PABHOBECHE

IIpakTnueckas padora Ne 1.
«BnusHue pa3nnyHbIX (GaKTOPOB Ha
CKOPOCTbh XUMHUYECKON PEAKLIUM»

DIIEKTPONUTHIECKAS AUCCOIIUALIUSL.
[ToHsITHE O BOAOPOJHOM TTOKa3aTelie
(pH) pactBopa. Peakiiuu noHHOTO
oOMena. ['HaApOIN3 OPraHMYECKUX
HCOPIraHNYCCKUX BCIUICCTB

OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

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

Mertannisl, UX IOJIOKSHHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO0mue ¢puznyecKkrue CBOMCTBA
METAJLJIOB

15

CrnaBbl METaJIOB.
DNEeKTPOXUMHUYECCKUN PSiT
HaMpPsDKEHUH METaJIOB

16

17

18

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaJbIlUui,
Mar"uii, amrOMUHUIN) U UX
COCIUHCHUI

XHUMHUYECKUE CBOWCTBA XpOMa, MEAU U
HUX COeIUHEHUN

XuMHUyecKre CBOMCTBA IIMHKA, JKeae3a
U UX COCTUHEHUM

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

19

IIpakTnyeckas padora Ne 2.
"PemreHne sKkCiepUMEHTAIBHBIX 33124
o reMe «Meraue"

20

21

22

HewmeTtamibl, Ux mojgoxxeHue B
[Tepunoanueckoii cucTeMe XUMUYECKHIX
anemeHTOB /1. I. Menaeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB
Du3nYeCcCKre CBOMCTBA HEMETAIIIIOB.
AnoTponusi HEMETAIOB (Ha
puMepe KUciaoposa, cepsl, hocdopa
1 yTIeposa)

XUMHYecKre CBOMCTBA TaJIOT€HOB,
Cephl U UX COCTMHEHUN

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

23

XHUMHUECKHE CBOMCTBA a30Ta,
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dhochopa u ux coeTMHCHUI

24

25

XUMHUYECKUE CBOMCTBA YIIIEpO/a,
KPEMHUS U UX COCIMHEHUI
[IprMeHeHNne Ba)XHEUIINX HEMETAIIOB
U UX COCOUHEHUN

26

O0001IeHrEe B CUCTEMATH3aIUs
3HaHUH 110 Teme «HeMeTamably.
Brruuciienus o ypaBHEHHUSIM
XMMHYECKUX PEaKUUi U
TEPMOXUMHUYECKUE PACUETHI

27

IIpakTuyeckas padora Ne 3.
«Pemienne sKkCcepuMEHTANIBHBIX 33124
oo teme "Hemeramier'»

28

KounrtpoJabsHnas padora no remam
«Metamey u «Hemetamin

29

HeOpFaHI/I‘ICCKI/IC H OPraHu4CCKHUcC
KHCJIOTHI. HeOpFaHI/IquKI/Ie )51
OpraHNn4YCCKHUC OCHOBAHU A

30

31

AmMdoTepHbIe HeopraHM4ecKHue u
OpraHUYECKUE COCTMHECHUSI.
I'enetnyeckas CBSI3b HEOPraHMUYECKHUX
Y OPTaHUYECKUX BELIECTB

Poib xuMun B 00ecrieueHuU
JKOJIOTUYECKOU, SJHEPIreTUUECKON U
MUIIEeBON O€30MacHOCTH, pa3BUTUN
MEIHUITHEI

32

[IpencraBnenus o0 0OIMUX HAYYHBIX
MPHUHITUIAX TIPOMBIIUIEHHOTO
MOJTyYEeHHs] B)KHEHIIINX BEIECTB

33

Yenosek B MUpe BEUIECTB U
MaTEpUaJIOB

34

Xumus u 3J0POBbLE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34
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