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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOSHHUs (eliepaibHOi 00pa30BaTeIbHON IPOrPaAMMBI
cpeanero  obmero  ob6paszoBanust (POII  COO), mnpexacraBieHHbix B DegepanrbHOM
rocyaapcTBeHHOM oOpa3zoBatenbHOM cranaapre COO, c¢ yuérom KonHuenuuu npenojaBaHMs
yuebHoro mpenMera «XHMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMbl, 1 OCHOBHBIX I0JI0KeHHH «CTpaTteruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJIX0/10B K pa3pabOoTKe MPOrpaMMbl 10 XUMHH, K OIPEAEICHUIO 00IIel CTpaTeruu
00yd4eHUsI, BOCIIUTAHUS M Pa3BUTHs OOYYarOUIMXCSI CPEICTBAMH YYEOHOTO MpeaMera <« XHMHUs»
quist 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KOHLENTyalnbHble nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJIepiKaHMs, Pe3yIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 0o0pa3oBaHHE, IOJTydacMOe BBITYCKHUKaMU  00IIeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHX 1IETIOCTHOM CUCTEME XUMUYECKOTO 00pa30oBaHusl. DTH IIEHHOCTH KacaloTCs
MO3HAHMSI 3aKOHOB MPHUPOJIbI, GOPMHUPOBAHUS MUPOBO33PEHUSI U OOIIEH KyJIbTYyphl YEIOBEKa, a
TaKk)Ke JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHON cpele.
Peanmusyercs xumuueckoe o00pa3oBaHHME OOYyYalONIMXCS HA YpPOBHE CpEAHEro OOIIero
o0pa3oBaHUs CpeCTBAMU y4eOHOTO MpeameTa «XUMHs», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OTpeNieJIEHbl B MPOrpaMMe MO XUMHUU C y4€TOM CHelUu(UKU HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUM TPHUPOJIBI U B MATEPUAIBHON JKU3HU OOIECTBa, a TakkKe C yuéToM OOIIMX Henel u
MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LUBUJIN3ALMHI, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dbopMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IIOHMMAaHUs BEILECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHpA, OCO3HAHUSA B3aUMOCBS3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOM
YacTbl0 MUPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHUEM YCIIEIIHOTO TPYAa U KU3HU KaXKIOTrO
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe II00aNbHBIX Npo0JieM YCTOMYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBSIL.

B cooTBeTcTBUMM C OOmMMMH LEISIMH W TMPUHIUAIIAMH CPEIHETO OO0IIero o0pa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO IMOATOTOBKY OOYYalOIIMXCS, HEOOXOIUMYI0O UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMA,
IPOJOJKEHUs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocrapisromyMu npeamera «XuMus» IBIs0TCS 6a30Bble Kypchl — «OpraHuyecKkas XUMUs»
1 «OO011ast 1 HEeOpraHUUYeCcKas XUMUsI», OCHOBHBIM KOMIIOHEHTOM COZEPKAHUSI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 10 HEOPTaHUYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0wIeil XMMHUM) U OpraHuYecKoi XxuMun. @PopMUpOBaHUE JAHHOW CUCTEMbI 3HAHUM IIPU U3yUYEHUU
npeamera 00ecreuynBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOroo0pasysl BEIECTB HA OCHOBE
OOLIMX MTOHSTHUH, 3aKOHOB U TEOPUN XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranndeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpPOBaAHA B MPOTpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
onpefeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMMHUU BeIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKHUX COCIAMHEHHH, a
TaKk)Ke Ha YPOBHE CTEPEOXHMHUYECKUX M SJIEKTPOHHBIX MPEICTAaBICHHH O CTPOEHUU BEIIECTB.
Caenenusi 00 M3ydaeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pazBuTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs TEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Tog HOBBIM yrioMm 3peHHs B mIpeamere «XuMmus» 0a3z0BOTO YpPOBHS paccMaTpHUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO O0OIINEro oOpa3oBaHWs TEOPETUYCCKHA MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HeOpraHWYECKass XUMUsD» O0YUYaIOIIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKHX MO3UIIHA,
rIyOKe IMOHATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHSIONIEH U TPOTHO3UPYIOICH.

Enunas cucrema 3HaHHN O BaKHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOMCTBAX U
MPUMCHCHHUH, a TAKKC 0 XUMHUUCCKHUX PCAKIUAX, UX CYHIHOCTH U 3aKOHOMCPHOCTAX IMPOTCKAHUA
noronHsercs B Kypcax 10 m 11 KkjaccoB »leMEHTaMH  COJEpXKaHMs, HMEIOIIMMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKkpbIBaloT €€ pojib B IIO3HABATENBHOM H
NPAaKTUYECKON JIeATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHS K ITPOLIECCY
TBOPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPHUCHTHUPOBATLCA B O6HICCTBGHHO N JIMYHOCTHO 3HAYUMBIX HpO6J’IeMaX, CBA3aHHBIX C XPIMI/Ieﬁ,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom conepkaHue
yuebHoro npeamera «XuMHs» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMupOBaHUE Y
00yJaronuXxcsi MUPOBO33PEHUYECKON OCHOBHI JIJIsI TTOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEII[ECTB UX COCTABOM M CTPOECHHMEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUN MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHHs
HHEPTreTUYECKUX PECYPCOB, CHIPHs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B mmane pelICHMA 3a/1a4 BOCIIUTAHUA, PA3BUTHUA U CONUAIN3AllnN 06y‘-IaIOH_II/IXCSI IMPUHATLIC
HpOI‘p&MMOfI o XUMHUH IOAXOAbl K OMNPCACICHHUIO COACPKAHUA KW TOCTPOCHUS IMMPECAMCTA
MpeayCMaTpUBalOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a3oBoe
S3HAYCHHUC [JIs1 Pa3JIMYHbIX BHUIOB JACATCIBHOCTHU: PCHICHUA Hp06HeM, II0OMCKa, aHalu3a Hu



o0paboTku wuH(pOpPMaIUK, HEOOXOMUMBIX JJIsI NPUOOPETEHUS OMNbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TO3HAHUH XHMUH.

B npakTtuke npenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha YPOBHE CPEAHEro 0011ero oopa3oBanus, P ONPEACICHUN COAEPKATEILHON XapaKTePUCTUKU
Henel W3ydeHus IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHOW 3HAUYMMOCTU TPaJUIUOHHO
npu3Haércst  (GOPMHPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUSI, PAKTUYECKOM IeATEILHOCTH YEJIOBEKa U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJlbTypbl. C METOAMYECKON TOUYKM 3pPEHMsI TaKOM IOJAXOJ K OIpPENEICHMIO Lesel U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3YUYeHHs Npeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBIISAIOTCS:

(GbopMHUPOBAaHHE CUCTEMbl XMMHUYCCKHUX 3HAHUN KaK Ba)KHEHIICH COCTABIISAIOIICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIC)KAT KJIFOYEBBIC MOHSTHS, (yHIaMEHTAJIbHBIC
3aKOHBI 1 TeOpI/II/I XUMHH, OCBOCHUEC A3bIKA HaYKI/I, yCBOGHI/Ie 1 IIOHUMAHUC CyHIHOCTI/I I[OCTYHHI)IX
00001IEHUH MHPOBO33PEHYCCKOr0 XapakTepa, O3HAKOMIICHHE C HCTOPHEH HUX pa3BUTHI U
CTAHOBJICHUS,

dbopMHpOBaHHE ¥ pA3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX IIO3HAHHS BEIIECTB U
XUMHUUYECKUX pEeaKlUi, HEOOXOAUMBIX JJisi NMPUOOPETEHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIICCTB U XUMHUYCCKUX SBJICHHUH, UMEIOIIMX MECTO B IIPUPOJIC, B IPAKTUUECKON M ITOBCEIHEBHOM
JKU3HH,

pa3BUTHE YMEHUH M CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOJIOJICHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJIIOICHIEM TIPABUIT 0€30ITaCHOT0 00OpaIleHs C BEIIECTBAMH.

Hapsiny ¢ atum, copepxatenbHas XapakTepUCTUKA LEled U 3a7ad U3ydeHHs IpeaMeTa B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU NPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoiaBaHUN XUMUHU B OOJIBIIECH CTENeHN
0TJaéTCsl MPEANOYTEeHUE MPAKTUYECKON KOMIIOHEHTE COIep)KaHusl 00yUeHUs], OpPUCHTHPOBAHHOM
Ha MOJTOTOBKY BBITYCKHHKa 00I1e00pa3oBaTelbHON OpraHU3aliM, BIAJCIONIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTUBHOIO
MMOJIYYCHHA 3HAHUM U MMPUMCHCHUA UX B pC&HBHOﬁ JKU3HU IJ1d PCHICHUS MPAKTUYCCKUX 3aaa4.

B cBa3m ¢ atum npu H3YUYCHUU NOPpCIMETa «XHUMHUS AOMUHHPYIOIICC 3HAYUYCHUC
an06peTa10T TakuC OCJIM U 3aJa4M, KaK:

agarnranus 06y11a101u14xcsi K YCJIOBUSM JUHAMUYHO pa3dBUBAIOLICTOCA MUPa, (bOpMI/IpOBaHI/IC
HHTCJUICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, TOTOBOM K CaM006p330BaHI/IIO, COTPYAHUYICCTBY,
CaMOCTOATCIIbBHOMY IMPUHATHIO T'PaMOTHBIX pemeHHﬁ B KOHKPCETHBIX XW3HCHHBIX CHUTYyalUAX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM;,

¢dopmupoBaHne y OOYy4YalOIIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIH),
UMEIOINX YHUBEPCATHHOE 3HAYCHHE JUTSI PA3IMYHBIX BUIOB JESTEIHLHOCTH: PEIICHHUS TPOOIeM,
MOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3HIIMI HKOJIOTHUECKOW O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OPTaHHU3M YeJI0OBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUHU C )KU3HCHHBIMU HOTpCGHOCTHMH, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHI:IC



TEXHOJIOTUH Ul TIOMCKA U aHAIM3a y4eOHOW M HayYHO-TIOMYJISIPHOW HH(POPMAIUU XUMHYECKOTO
COZlEepKaHUSA;

(dbopmMupoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIILICHHS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMEBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydarouxcs yOex 1IEHHOCTH B TyMaHUCTUYECKON HAIIPAaBJICHHOCTH XUMUH,
e BaKHOW pOJM B PEUICHUU TIOOAIBHBIX MPOOJIEM PalMOHAIBFHOTO MPHPOIOIOIB30BAHHMS,
IIOTIOJIHEHHSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs NMPUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETEHNUS
OIbITA UCIIOJIB30BAHMS IIOJYUYEHHBIX 3HAHUM U NIPUHATHS IPAMOTHBIX PEIICHUN B CUTyalMsX,
CBSI3aHHBIX C XMMUUECKUMH SIBJICHUSIMHU.

B y4yeOHOM mimaHe cpemHero oomero o0pa3oBaHUS MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOAUT B COCTaB HpeHMeTHOﬁ obiacTu «ECTGCTBGHHO-HayLIHI)IC MpECAMCTBI).

OO0mee 4ncio 4acoB, OTBENEHHBIX ISl M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero odbpazoBanus, coctasisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenro), B 11 kiacce
— 34 ygaca (1 gac B Hezemto).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuueckod XuMuu: €€ BO3HHUKHOBEHHME, pa3BUTHE M  3HA4YCHHE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopusi CTPOCHUsI OpraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, €€ ocHOBHbIE MOJOXeHUA. CTPYKTypHbIE (OPMYIBI OPraHUYECKUX BEIECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[Ipencrasienue o knaccuuKaluy OpraHuuecKux BemiecTs. HoMeHkmaTypa opraHmuecKux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIINX IPEICTaBUTENEH KIIacCOB
OpraHUYECKHUX BEILECTB.

3KCHCDI/IMGHT3HBHBIG METOJIbl M3VYCHMS BEIICCTB M HX IPEBPAIICHUM: 03HAKOMIICHUE C
06p&3HaMI/I OpTraHHUYCCKUX BCUICCTB U MATCpUalaMHW Ha MX OCHOBC, MOACIUPOBAHHUC MOJICKYII




OPTaHMYECKUX BEIIECTB, HAONIOJCHHE ¥ OMNHCAHHE JAEMOHCTPAlMOHHBIX OIBITOB IIO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuu (IUIaBieHue, 0OyriIuBaHUE U TOPEHHE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKUM psiA. MeTaH W 3TaH — MOpOCTEUIIHe
MPEJICTAaBUTENN AJTKAHOB: (PU3MUECKHE M XMMUYECKUE CBOMCTBA (peaKIny 3aMEIICHUs U TOPEHUS),
HaxO0JKJICHWE B MIPUPO/IC, TIOJYUYCHUE U IPUMEHCHHE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUI PA. OTHIICH U IMPOIWJICH — HpOCTCfII.HPIC
MNpEaACTAaBUTCIIN AJIKCHOB!: (bPISI/I‘ICCKI/Ie N XUMHYECKHE CBOMCTBaA (peaKLII/II/I ruaApupoBaHusd,
TaJIOrCHUpPOBAHUs, TUApaTallii, OKUCJICHUA U HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: OyraaueH-1,3 m metunOyraaueH-1,3: CTpocHHE, BaXKHEHIINE XHUMHUYCCKUC
CBOMiCTBA (peakius noaumepu3aiyn). [losyueHrne CHHTETHYECKOTO KayayKa 1 PE3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALETHIeH —
IPOCTEHIINN NPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpupoOBaHus, ralOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (pU3MUYECKHME M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MIPUHAJISKAITIMHU K Pa3JIMYHBIM KJIaccaMm.

[TpuposHblE UCTOUYHUKU YTIIEBOAOPOIOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hed1b n e€ npoucxoxaenue. CriocoObl mepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtaauThuueckuit), muponu3. Ilpogykrel mnepepa®oTku  HepTH, HUX NpPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yroib ¥ MPOYKTHI €ro nepepadoTKH.

OKCIIEPUMEHTAIbHbIE METO/bl M3YUYEHHUs BELIECTB U UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTHYECKONH pPabOoThI:
MOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1a4uu.

Brunciaenus mno YpaBHCHHIO XUMHYECKOMN pCakuuu (MaCCBI, O6’BéMa, KOJIMYCCTBA
HNCXOJHOT'O BEHIECTBA UJIU MMPOJAYKTA PEAKIINU 11O U3BECTHBIM MacCcCe, O6T)éMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOJAYKTOB peaKuI/m).

Kuciiopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHEe WU
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoiHeie cBsI3u MeXAy MOJIEKyJaMHu cupToB. JlelficTBIe MeTaHoIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHEIE CIIUPTHI. OTUIICHIIMKOJIb H TJIMLOCPHUH: CTPOCHHC, (1)I/I3I/I‘-IGCKI/IC u
XUMHYCECKHE CBOMCTBA (BSaHMOHCﬁCTBHe CO IICJIOYHBIMHU METAIJIaMH, KAUECCTBCHHAA PCaKIHA HA



MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha oOpraHu3M uesjoBeka. lIpuMeHeHue riaunepuHa u
STUJICHIJIMKOJIS.

deHout: cTpOoCHHE MOJICKYJIbI, (GU3MUYECKUE U XUMHYECKUE CBOCTBA. TOKCHUHOCTH (peHoa.
[Tpumenenue ¢penona.

Anpaerunpl U KkemoHvl. DOpMANBIETHI, alETANBICTU: CTpPOeHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA (pEakIMM OKHUCIIEHUS W BOCCTAHOBJICHUS, KAaYECTBEHHBIC PEAKIUH),
MOJIyYECHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHeHue. CreapuHOBass M OJEUHOBAs KHUCIOTHI Kak
IIPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KHUCJIOT, UX
MOIOLIEE ICHCTBHE.

Crnoxnble 3¢Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX F(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas poJib )KUPOB.

VYrieBonsl: cocTaB, KiaccupUKanus yriaieBoaoB (MOHO-, 1~ U Moymcaxapusl). I'mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumoierictBue ¢ ruipokcuaoM meau(1l), okucnenne ammuadHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE IJIIOKO3bl), HaXOXICHHE B IPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiauMmepsl. CTpoeHue Kpaxmaia U LeJUTFOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THUApOoJn3, KaueCTBEHHAs peaKklus ¢ HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALlEHUH: NpOBEIEHUE,
HaOJIOIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcujaoMm wmeau(Il)), MHOroaToMHbIX
cnupTOB (B3auMmojeiicTBue raunepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMUayvHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacCTBOPA YKCYCHOU KUCIIOTHI.

PacuérHble 3a/1a4un.

Boruncnenuss mo ypaBHEHUIO XHMHUYECKON peakmuu (Macchl, 00BEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJTHOTO
W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

A30TcoepKaIe OpraHndecKue COeqMHEHUS.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHudecKrue coeAnHeHus. PU3NUecKre 1 XUMUIECKUE
CBOICTBAa aMUHOKHUCIOT (Ha MpuMepe TIHIKHA). bHojormdeckoe 3HaAYeHHE AMHHOKHCIIOT.
IlenTraer.

benku kak mpupoJHBIE BBICOKOMOJIEKYINISpHBIE coeluHeHus. llepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONM3, IeHATypalus,
KaueCTBCHHBIC PEaKINH Ha OCTKH.



DKCHEePUMEHTAIbHBIC METOJbI W3YYCHUS BEIISCTB W WX MPEBPAIICHUN: HAOIIOJCHHE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OCIKOB MNpPU HArpeBaHUM, I[IBETHBIC
peakiuu OEIKOoB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJIMMEepus3alusa U NOJUKOHACHCA V.

OKCIIEPUMEHTAIbHBIC METO/bl M3YUYEHHUs BELIECTB U WX MPEBPAILICHUN: O3HAKOMJICHHUE C
o0Opa3iamMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus mMexnpenMeTHBIX CBSI3ed NpU M3ydyeHUU opraHudeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHATHH, Tak U
MIOHATUH, ABIIOIIMUXCS CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHWE, HAYYHBIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHHTE3, KIAacCU(PUKANUSA, IEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NIECKUE BETUYHHBI U €IMHUIIBI UX

HU3MCPCHUH.

buonorus: kinerka, opraHusM, O6uocdepa, OOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBA (OENKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHomorus: IMMUIICBBIC ITPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O ITUTAHUS, MOIOIIIHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopeanecm[e OCHOBBI XMMHH



XUMHYECKUN dJIeMeHT. AToMm. Sapo aroma, H30TONBI. DJIEKTPOHHAs 000JOYKa.
DHepreTHyeckue YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpesesieHus: SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX TEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuoagmyeckas cucremMa XUMHYECKUX dJIeMEHTOB /I.
N. MenpneneeBa. CBsi3b mnepuoAMYEecKOro 3akoHa W Ilepumonuueckod CHUCTEMbl XUMHUYECKHUX
sneMmeHToB [[. M. MeHzeneeBa ¢ COBpEMEHHOM TEOPHUEHl CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILECTB
0 FPpyNIaM U nepuojaM. 3HaueHHe NePUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XumMuueckod CBSI3U (KOBaJieHTHAast
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHUs KOBaJIEHTHOMU
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THUIIA
KPUCTAJTINYECKON PEIIETKU.

[ToHsATHE O AMCIIEPCHBIX cUCTeMax. MICTHHHBIC M KOJUIOUIHBIC pacTBOPBI. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukaius Heopranndeckux coequHeHnii. HoMeHkiarypa HeOpraHm4ecKix BEIIeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAMIECKANIUX K PA3IIMUYHBIM KIIACCaM.

XuMuueckas peaKkuusi. KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHUYCCKUX peaKI_[I/Iﬁ B HeopraHquCKoﬁ u
OpFaHquCKOﬁ XUMHUHU. 3aKOH COXPAaHCHUS MACChI BCHICCTB, 3dKOH COXPAHCHHUA U NPCBpALICHUSA
OHEPTHHU IMPU XUMHUYCCKUX PCAKIHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTHUMble peaKIUu.
Xnmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponauTnueckas auccouuanus. CunbHbele U cialble 37eKTpoiauThl. Cpena BOIAHBIX
pPacTBOPOB BEIECTB: KHUCasl, HEHTpalibHas, LIeouHasl.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuu.

SKCHGDI/IMGHTaHBHI)Ie METOAblI M3VUCHUSA BCIHICCTB H HX HDeBDaHIeHI/Iﬁl JACMOHCTpanus
tabmun «[lepuoanyeckast cucrema xumuueckux snementoB JI. M. MenneneeBa», u3yueHue
Moenen KPUCTAJUIMYECKUX PELIETOK, HabJt0/IeHNe
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKEeHHE MEPOKCHIAa BOIOPOIa B
IPUCYTCTBUM  KaTaJIM3aTopa, ONPEACIEHUE Cpelbl PAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaKM MOHHOTO OOMEHa), MPOBEJACHNE MPAKTUYECKONH pabOoThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIInm.

PacuérHble 3a1a4un.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.



Heopranuveckasi xumust

Hewmerannst. [lonoxenue nemeramnos B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TAJOT€HOB, cephl, a3ota, (ocdopa,
yriepoja ¥ KpeMHHsI) U UX COCTUHEHUH (OKCHIO0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxkenune meraminoB B [lepuoanueckoi cucteMe XUMHYECKUX 3JIeMEHTOB /1.
N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000I0YeK aTOMOB MeTauioB. OOiiue
¢usznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPSKECHUN
METaJIIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, KaJlui, KaJdblUid, MarHui,
QTFOMHUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUMN.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKC.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI M3YYUYCHHSA BCHICCTB W HUX HDeBDaHIeHHfII HU3YUCHHUC
KOJUICKIMH «MeTaJulbl U CIUIaBbl», 00pa3I[0B HEMETAILIOB, PEIICHUE SKCIICPUMEHTAIILHBIX 32134,
HAOJIIO/ICHUE W ONKCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIIMi Ha KaTHOHBI
METaJlIoB).

PacuérHbie 3a1a4n.

Pacuérsl Mmacchl BemecTBa niM 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAacCe
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMud 1 )KU3Hb

Posib xumun B obecrieueHUH HKOJIOTHUECKOM, SHEPreTHYeCKON M MHIEBON 0€30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [[oHATHE O HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

Hpe}ICTaBJ'IeHI/ISI 00 O6H_[I/IX HAYYHBIX ITPUHOUITIAX IIPOMBIIIJIICHHOI'O IMMOJTYYCHH A BaKHEHIITIX
BE€IICCTB.

YemoBek B MHpE BEIIECTB M MaTEPHAIOB: BAXXKHEHMIIME CTPOUTEIbHBIE MaTepHAaIbI,
KOHCTPYKIIMOHHBIE MaTEepHUallbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepUaibl s DJJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcK1e U MUHEpPaIbHbIE y10OpEHUSI.

Xumus u 3J0pPOBEE UYCJIOBCKA: IIpaBUJIa HCIIOJB30BaHUA JICKAPCTBCHHBIX IIPEIIapaToB,
mpaBujia 0e30ImacHoro HCIIOJIBb30BaHMUA npemnapaTton OBITOBOI XUMHHN

B IIOBCEIHEBHOM KU3HU.

MexxnpeaMeTHEIE CBA3H.




Peanuzarust MeXIIpeAMETHBIX CBS3EH MPU U3ydyeHUN 00Iel M HeOpraHnYecKor XuMHuH B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHSATUH, TaK
u HOHHTHﬁ, ABJIIAIOIUXCA CUCTCMHBIMHA JId OTACJIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIacCHU(pUKaIUs, MNEPUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: marepus, SHEpPrusi, Macca, aroM, JJICKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEI0, 00BbEM, arperarHoe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIMYMHBI U €AWMHUIBI UX U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, OJSKOCHUCTCMaA, 61/100(1)epa, MaKpoO- W MHKPOIJICMCHTHI,
BUTaMHHBI, o0OMeH BCIICCTB B OpraHru3Me.

Feorpa(bml: MHHCPAJIbI, TOPHBIC TTIOPOJbI, IIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHonorus: Xumudeckas MNPOMBINIJICHHOCTDb, METAJUIYPTH, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOC Mpou3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHUYCCKUX npceriaparTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarcepuaiosB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OO0YYarOUIMMHCS
IpOrpaMM CpeaHero ooiero odpazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOW Uisi pa3pabOTKMU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOCHHS
IPOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeAMeTa « XMMUS» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BblIEIEHBI
CJIEIYIOIINE COCTABIISAIOILNE!



OCO3HaHWE OOYYAIOIMMHUCS POCCUMCKON TpakIaHCKOW HMICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICIICHHUIO;

HaJIM4YHue€ MOTHBAIIMU K O6y‘leHI/IIO;

L[eJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JIEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUE IIpaBOCO3HaHUA 9KOJIOTHYECKON KYJBTYpPbl H CIIOCOOHOCTH CTaBHUTh o u
CTPOUTDH JKU3HCHHBIC IJIAHBbI.

JImgyHOCTHBIC PE3YIbTAThI OCBOCHUA ITPCAMETA «XHMHS JOCTUTAOTCA B €AUHCTBEC yqe6H0171
U BOCHUTATEIIHLHOMN ACATCIBHOCTH B COOTBETCTBUH C T'YMAHUCTUYCCKHUMHU, COLUOKYJIIBTYPHbBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH U HACAIIAMU pOCCI/If/'ICKOFO rpax 1aHCkKoro 06III€CTB21,
INPUHATBIMA B O6IJ_IGCTBC HOpMaMU W IIpaBHJIaMU I1IOBCICHUA, CHOCO6CTBYI-OH_II/IMI/I mpoueccam
CaMOIIO3HaHUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06y11a}01111/1x091.

JIMYHOCTHBIC Pe3yNIbTAThl OCBOCHHS IMPEAMETa «XHMHs» OTPaKarT cHOPMHPOBAHHOCTH
OTIBITA MO3HABATEIBLHOM U MPAKTHUECKOU ACSITEIIBHOCTH 00yUYaIOIMIUXCS 0 peaTn3aluy IPUHITHIX
B 00IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS:

0CO3HaHMsI O0YJAIOIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, yBa)K€HUsI K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABJICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH NP CO3JaHUN y‘Ie6HI>IX IIPOCKTOB,
peuiCHNN y‘IC6H]':>IX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH MOHUMAThH U IMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIU3€ Pa3JINYHbIX BUIOB yqe6H0171 JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIECHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACIEOUIO OTECYECTBEHHOM
XHMHH;

YBaXXEHHUS K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAOIIOJACHUM,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHBIX N MMPAKTHUKOB;

UHTEpeca M T[I03HABAaTEJbHBIX MOTHBOB B IIOJIYYEHHHU U TOCIEAYIOIIEM aHallu3e
uH(GOpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:



HPABCTBCHHOI'O CO3HaHUA, STUYCCKOI'O MMOBCACHUA,
CIIOCOOHOCTHU OLCHMBATH CUTyaluu, CBA3aHHBbIC C XUMUYCCKUMH  ABJICHUAMMU,
U IPpUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACh HAa MOPaJIbHO-HPAaBCTBCHHBLIC HOPMBI H

LICHHOCTH;

FOTOBHOCTH OLICHMBATH CBOE IOBEAEHHWE M IIOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbI:

NOHMMAaHMS LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXHUECKOMY 37I0POBBIO;

coOnrofeHusi mpaBui 0e30MmacHOro oOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JNEATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUAYATbHOTO M KOJUIGKTUBHOTO O€30I1acCHOT0
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCIIEACTBUI M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEJ0BATEIbCKOW JIeATENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PELICHWHU NPAKTUYECKUX 3a7ad COIHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYATILHOUN TpaeKTOpuH 00pa3oBaHus, OyayIiei
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAaK UCTOUHHUKY CYIIECTBOBAHMS
JKU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

OCO3HaHUS HEOOXOIUMOCTH UCTOIB30BaHUS JOCTHKCHUN XUMHHU IS PEIICHUs BOTIPOCOB
paloHaIBLHOTO MIPUPOIONOIB30BAHNUS;



AKTUBHOTO HEMPUATHS JNEHCTBUM, MPUHOCAIIMX BPEJ OKPYXKAIOIIEH MPUPOJHOUN cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUSATHBIE YKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIIEHUS, JKOJOTUYECKONW KYJBTYPBI, OIIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPYKaIOIIeM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS /IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS J1e7aTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHbBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPBIBHOMY 06pa30BaHI/IIO n caMoo6pa30BaHmo, K
AKTUBHOMY TIIOJYUYCHUIO HOBBIX 3HaHUM 110 XHMHH B COOTBETCTBUM C >KH3HECHHBIMH

MOTPEeOHOCTSIMU,

UHTEpeca K 0COOEHHOCTSIM TPYZAA B PA3IMUHBIX cepax NpoPecCHOHANbHOMN JeSTeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI



MertarnpenMeTHble pe3ylbTaThl OCBOCHHMS Yy4eOHOro IMpeaMera «XUMHs» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble A1 (HOPMHUPOBAHMS MHPOBO33PEHUs OOYy4arOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXTmpeMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAKAIOUINE EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crieln(uKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTHs, SIBICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHue);

yHUBEpCallbHble ~ y4eOHble  jedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHbBIE), oOecneunBaronie (opMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIIOCOOHOCTD 06yqa10m1/1xc51 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHUIIIMHAPHBIC,
MHPOBO33PCHYCCKHUEC 3HAHHUA U YHUBCPCAJIbHBIC y‘le6HHe JICUCTBUS B IO3HABATEILHOU M

COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

OBJaagenue YHUBEPCAJIBbHBIMHA y'leﬁHLIM]/I N03HABATEJIbLHBIMHY JA€iiCTBUSIMU:

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBAaTh U aKTyallU3UpOBaThb NpOOIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

ONpeAC/IAATE LCIIN ACATCIbHOCTHU, 3adaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HaHUM HpI/IéMBI JJOTHYCCKOI'O MBIIIJIICHUSA — BbBIICIATD
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBCTCTBYIOIIHNEC MMOHATHUA [JIA 00BSICHEHHS OTACIBbHBIX (baKTOB u SIBJ'ICHI/If/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIWBATh MPUINHHO-CIICJICTBEHHBIE CBS3H MEXTY N3YIaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHSTh B Mpoliecce MO3HAHMSI, UCTIOIb3yeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIE)

MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOH peakuuu — TpU peleHHH Y4eOHBIX



MO3HABATCJIbHBIX U ITPAKTUYCCKUX 3a/ia4, IPUMCHATH HA3BAHHBIC MOACIIbHBIC ITPCACTABJIICHUA I
BBIABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKquI.

2) 0a30BbIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHA;

(bOpMy.]'II/IpOBaTL Oocjim W 3aJadud  HCCICIO0BaHHWA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAY€CTBE MHCTPYMCHTA ITO3HAHHSA U OCHOBBI
JUIA (I)OpMI/IpOBaHI/ISI THIIOTE3BI IO IMTPOBECPKC MPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)K,Z[GHPIfI;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHHA W TIPOBCACHHUA YUCHUYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOJICITAHHON
pabore;

IpUOOpETaTh OIBIT YUYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBbIX METO/IOB IT03HAHUS.

3) padora ¢ unopmaumeii:

OPUCHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMamu (HAYYIHO-TIOMYJISIpHAs
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel VHTepHeTa),
aHATM3UPOBATH HHGOPMAIIUIO PA3TUYHBIX BUIOB U (DOPM MPECTaBICHUS, KPUTHIECKH OLIEHUBATh

e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJAbl TMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOMH /7Sl BBIMOTHEHUS YU€OHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaLII/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
Pa3JIMIHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus WHpopMalnuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

HCIIOJIb30BAaTh HAy4YHBIM S3bIK B KauyecTBE CpeAcTBa Ipu paboTe ¢ XUMHYECKOH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pHU3MUecCKue M MaTreMaTU4yecKue) 3HaKu |

CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:



3alaBaTh ~ BONPOCHI IO  CYHIECTBY  OOCYXJaeMol TeMbl B  XOA€ JHaliora
W/AW JUCKYCCHH, BBICKA3bIBaTh HJIeH, (HOPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCHTEIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHOM AESITEIBHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzauuu y4eOHOro MIPOEKTa u (dhopmynupoBarthb BBIBO/IbI
0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAaHUMN ITYTEM COTIACOBAHMS MTO3UIIUI B X0J1€ 00CYXKACHUS
¥ 0OMeHa MHEHUSIMH.

OBJaagenue YHUBEPCAJIBHBIMHA PETryJIITUBHBIMHA JeCTBUSIMH:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJyiaraéMblii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YYEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHUS] HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JIESITEILHOCTH HAa OCHOBE CaMOaHaJIn3a M CAaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

HpeI[MCTHBIC PE3yabTaThl OCBOCHUA KypCa <<OpFaHI/IquKa$I XUMHUA» OTPpaAXKAKOT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN 0 XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHPA, POJTU XUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I perieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,



(GyHKUMOHANBHAS TpPYINa, paaukai, U30Mepus, U30MEpbl, TOMOJOTMUYECKHI psiJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MaCHOM UCTIOIb30BAHNU BaKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U NPaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBJISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MIPU ONMMCAHUU COCTaBa, CTPOCHUS U
MPEeBpaLICHUI OPraHUYECKUX COECTMHEHUI;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPTaHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKMX PEaKLMi, U3rOTABJINBATH MOJEIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISl WIUTIOCTPALMKA X XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHaBJIUBATh MPUHAAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONPEAeNEHHOMY KIacCy/Tpylie COeIuHEHUH
(YriaeBoJopodbl, KHUCIOPOJ M a30TCOACpXKAIIUE  COCIMHEHMs, BBICOKOMOJIEKYIISPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOJNUTH TPUBHAJbHBIE HA3BAHMUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOINMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLIEPHUH, (eHoJ, (OopMalbAerh, aneTalbAeTHI, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAsl KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
KpaxMaJl, [eJUII0JI03a, TIHUIHH);

Cq)OpMI/IPOBaHHOCTI) YMCHHA OIPCACIIATL BUJbI XHUMHYECKOU CBSI3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (O,[[I/IHapHBIC u KpaTHLIe);

c(OPMHUPOBAHHOCTh YMEHHsI HMPUMEHSTHh MOJOXKEHUS TEOPUU CTPOCHMS OPraHMYeCKUX
BeiecTB A. M. bytiiepoBa 111 00BbsICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIUYECKUE W
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH Pa3TUYHbBIX KIACCOB OPraHUYECKHUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, metmwnOyraauen-1,3, OenHsou,
METaHOJ, ITaHOJ, YTHJICHTINKOIb, TIUIEPUH, (PEHON, alleTalbJIerul, MypaBbUHAs U YKCYCHAs
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAas KHCIIOTa), HILTIOCTPHUPOBATH
TEHETUUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKIUN C
HCIIOJTb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh HWCTOYHHUKH YTIIEBOJOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTHUYECKOEe MpPUMEHEHHE
MPOJTYKTOB NIEPEPaOOTKH;

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ MMPOBOAWUTE BBIYUCICHUA 110 XHWUMHWYECKHM YPaBHCHUAM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA HITH IPOJIYKTAa PEAKITUH 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJZIHOT'O n3 HUCXOJHBIX BELLECTB
WJIU TIPOJYKTOB PEAKITUN);



c(hOpMUPOBAHHOCTh YMEHHUH BJIAJETh CUCTEMOW 3HAHMI 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHU MpPU M3YYCHUHM BEIIECTB U XUMHYECKHX SIBJICHUI
(HaOnrofieHWe, W3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHNE), WCIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUSI JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BCIICCTBAMU U UX ITIPUMCHCHHUCM

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUIa TOJb30BAHUS XUMUYECKOU TOCYION H
n1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA OSKCIIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HArpeBaHUM, MOJYyYEHUE HTHIICHA U U3YYCHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IEHATYpaIlys OCIIKOB IPU HArPEeBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MMPaBUIIAMH TEXHUKH 0€30MaCHOCTH MPH 00palleHuu
C BelIecTBaMU M J1abOpaTOPHBIM O0OpYAOBAHHEM, MPEACTABISTH PE3YJIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakiuil ¥ (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MI0JIy4YaEMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeaCcTBa MaccoBOi uHpopmanuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONATh TpaBHia SKOJIOTMYECKH —LEIeco00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIEeH MPUPOJIHON Cpelbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBUSI HA YKUBBIE OPTraHU3MBI
ONpeIeIEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HAa OPTraHU3M
YeJI0BEKa;

JJIA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbSA: YMCHUC IIPUMCHSATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJIaX MO3HAHU BCIICCTB U XUMHNYCCKUX SIBJ'IGHI/II\/'I;

JUTSL CIIETIBIX U CTIA00BHAAIINX OOYJArOIIUXCS: YMEHUE UCIIOIB30BATh PEIbePHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmys.

11 KUIIACC

HpCI[MCTHBIC PE3yIbTaThl OCBOCHUSA KypCa «061_[[351 N HCOPraHUYCCKas XUMHUA» OTPAXKAKOT:

c(OpPMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKON COCTABIISAIONIEH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpa, POJIM XUMHU B ITO3HAHUH SIBJICHUU IIpupoanl, B @OpMHpOBaHI/II/I MBIIJICHUA U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJMMOW Il PEIICHUS
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMUYECKUN 3JICMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIA aTOMOB, HOH,



MOJIEKYJ1a, MOJb, MOJSIPHBIH 00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUIN4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKash  pelETKa, TUIIBI XMMHYECKMX  PEakLMi, pacTBOp,  JJIEKTPOJIUTHL,
HEDJIEKTPOJIUTBI, JJICKTPOJIMTUYECKAs JUCCOLMALMSA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON peakliii, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI DJIEKTPOJIUTUUECKON
auccounuanuy, nepuoandeckuid 3akon [l M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBPAIICHUS 3HEPIMM IPU XUMHUYECKUX PEAKLMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MUPOBO33PCHUECKHE 3HAHUSA, JIe)KAIlUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M 0O€3011aCHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUSI
dopMynn BelIeCTB M ypaBHEHUH XHUMHUUYECKUX pEAKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTJCJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCTIBIA ra3, aMMUak, rameéHas M3BeCTh, HEralléHas H3BECTb, NUTbEBAs COJa, MUPUT U

Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEGHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
METAJIJIMYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METAJUIMYEecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAIE)KHOCTh HEOPTaHMUYECKHUX BEIUIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOoCThle BEHIECTBA — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUBI, COJTH);

c(OPMHPOBAHHOCTh YMEHHUH  pPACKpbhIBaTh CMBICHT  MepHOAMuYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBAaTh €ro CHUCTEMATHU3HPYIOILYIO, OOBSCHUTEIBbHYI0 U
MPOTHOCTUYECKYIO (PYHKIINY;

c()OPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOSHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoit cUCTEMBbl XUMUYECKUX 3JIeMEHTOB Jl.
. MenneneeBa, UCMONB3ys MOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKHE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH MO mnepuojaM M rpymnmnam l[lepuoanydeckoil cUCTeMbl XMMUYECKUX AeMEHTOB /l.
N. Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKON
CBA3U MEXKJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOILBK) YPABHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKLNN;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCUPUIIMPOBATh XMUMHUYECCKHE PEAKIMU TI0 PAa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroIuxX BEMIECTB, TEIIOBOMY JGh(}EKTy peakiuu,
M3MEHEHUIO CTENICHEW OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTallu3aTopa);



c(hOpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHUSI PEAKIIUi pa3IUYHBIX TUIIOB, TOJHBIE U
COKpaIIEHHBIE YPAaBHEHUS pPEaKIUii MOHHOTO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX STU
peakIu UIYT J10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB pa3JIM4YHBIX HEOPraHUYECKUX BEIIECTB, PACHO3HABATH OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILIECTB;

Cq)OpMHpOBaHHOCTb yMeHI/Iﬁ PAaCKpbIBATh CYHIHOCTH OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca STHX peaKHI/Iﬁ;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKiuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTb YMEHUN XapaKTEPU30BaATh XUMUUYECKHE MTPOIIECCHI, JICIKAIIME B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUSI CEPHOM KHUCIOTHI, aMMHuaka, a Takke C(HOpPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKUX MPOOJIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIb30BAHUEM TMOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B MPH XUMHUYECKUX
peaKIusx, MacCchl BEIIeCTBa WK 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO () (deKTa peakinu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS DHEPIHH;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-OI[E[TI> IpaBujia IMOJIb30BAHUSA XUMHYECKOU HOCYI[OI\/’I n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TAaK¥X¢e IpaBUjia 06paH_IeHI/I$I C B€IIeCTBaM B COOTBETCTBHU C
HHCTPYKIUSAMHU 110 BBIITIOJIHCHHUIO na60paT0pHr,1x XUMHUYCCKUX OIIBITOB,

Cq)OpMHpOBaHHOCTB yMCHI/IfI IUIAaHUPOBATh W BBIIIOJIHATH XUMHYECKHI SKCIICPUMCHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAETICHUE Cpeiabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO UHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEaKLUH, PeaklMd HOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKLUU Ha
cynbdart-, kKapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad nmo TeMam «Metamuib»y U «HemeTayubl») B COOTBETCTBUM C TpaBWIAMH TEXHHUKH
0e30MacHOCTH MpU 00palIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, MPECTABIIATD
pe3ysbTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amucH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpEeICTBAa MACCOBOM KOMMYHUKAIMH, IHTEpHET U IpyTux);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTHMUECKU IEIeCO00pa3HOro
MOBE/ICHUS B OBITY W TPYAOBOW MEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIEeH MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBBIC OPTaHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpumepax crocoObl
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M UYEIOBEKA;

JUIA 06yqa}01unxc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHSATDH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOJaX MO3HAHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;



JJI CIICTIBIX U cna60131/1)1${umx o6yqa}oumxcx: YMCHHE HCII0JIb30BaTh pCJ'IBC(bHO-TOIIGIIHYIO

cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux Gopmyil.
TEMATHYECKOE INTIAHUPOBAHUE
10 KJIACC

Ne HaumeHnoBaH#e pa3iesioB ¥ TEM IIPOrPaMMBI
/o

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

1.1 IIpenmer opranuueckoit xumuu. Teopus cTpoeHus
OopraHnyeckux coequuenuiit A. M. bytieposa

Uroro no pazneny

Pa3znen 2. YrieBoaopoasbl

2.1 TlpenenbHbIe YTIEBOIOPOABI — AIKAHbI

2.2 HenpenenbHble yII€BOIOPOAbI: AIKEHbI, ATKaUCHBI, AIKIHBI
2.3 Apomaruyeckue yriieBOAOPOIbI

2.4 TlpupoaHble UCTOYHUKH YTIIEBOJAOPOIOB U UX MepepadoTKa
Hroro no pasneny

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
3.1 Cnuptel. ®enon

3.2 Anpaerunst. Kap6onossie kuciaothl. CliokHbIE 3QUPBI

3.3  VYraeBonsl

Hroro no pasneny

Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHHA

4.1 Awmwunbl. AMUHOKHCTOTHL. benku

Hroro no pasneny

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS

5.1 Ilnactmaccel. Kayuyku. Bonokna

Hroro no pasneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne HanmenoBanue pa3iesnoB U TeEM IpOrpaMMBbl
n/n

Pazpnen 1. Teopernueckue 0CHOBbI XUMHU

1.1 Crpoenne atomoB. [lepuoanueckuii 3akon u [lepuoamueckas
cucteMa xuMmudeckux aneMeHToB J. 1. MennaeneeBa

1.2 Crpoenue BemecTBa. MHOrooOpasue BEmecTB
1.3 Xwumnyeckue peakmuu

Hroro no pazneny

Paznen 2. Heoprannueckasi XumMus

2.1 Meramibt

2.2 Hewmeramsl

2.3 CBs3b HEOPTaHMYECKUX M OPTAHMYECKUX BEIIECTB
Hroro no pazneny

KoanuecTBo yacos

Bcero  KontposbHbIe [TpakT
paboThI pacé
3 0
3
2 0
6 0
2 0
3 1
13
3 0
7 0
3 1
13
3 0
3
2 0
2
34 2

Bcero

KomnunuectBo yacoB

KontponbHbie I[Ipa
paboThI ]



Ne
/o

HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI

Pa3gea 3. Xumus 4 ;Ku3HbL

3.1 Xumus u XuU3Hb

Hroro no pazneny
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
IHOYPOYHOE INIVIAHUPOBAHHUE

10 KJIACC
No Tema ypoka

/i

1 IIpenmer opraHuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U
3HaUYEHUE

2  Teopus cTpoeHHs opranudeckux coenunenuii A. M. bytieposa,
€€ OCHOBHBIE TIOJIOKEHUS

3  Ilpencrasienue o K1accuPUKAINN OPraHUICCKUX BEIICCTB.
Homenknarypa (cucreMatuyeckasi) U TpUBHAIIbHbBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB

4 AnkaHbl: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PAJT

5  Meran u 3TaH — npocTelIe NPEACTaBUTEIN AJIKAHOB

6  AJKEHBI: COCTaB M CTPOCHHE, CBOUCTBA

7 DOTuUJEH U MPONUJIeH — MPOCTEUIITNE TPEACTABUTENIN aJTKEHOB

8  Ilpakrtuueckas padorta Ne 1. «[lomydyenune sTuneHa 1 U3ydeHHe
€ro CBOMCTB)»

9  Ankanuensl. byraguen-1,3 u metunoyraguen-1,3. [lonyuenue
CUHTETHUYECKOTO KaydyKa 1 PE3HHBI

10 AJnKuHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOIMUECKHI
psn. ATeTUIIEH — TPOCTEHIITNI TIPEICTABUTEIb aTKMHOB

11 Beruucienus Mo ypaBHEHUIO XUMUYECKOM peakiuuu

12 ApeHsl: 6€H301 1 TOJIYOJI. TOKCHYHOCThH apEeHOB

13 Tenermveckas CBSI3b YIIIEBOIOPOJIOB, MPHHAICKAIINX K
pa3IMYHBIM KJIaccaM

14 TIpuponHble UCTOUHUKHU YTIIEBOIOPOJIOB: IPUPOIHBIN Ta3 U
MOMyTHBIE HEPTAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

15 TIIpuponHble HCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBII ra3 u
MOTTYTHBIE HEPTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKu

16 KouTposbHas paboTa 1o paszzaerny «YTIeBOA0OPOIb»

17 TlpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBsi3b

18 MHOroaroMHbIE CIUPTHI: ATHICHIIIUKOb U TIUIEPUH

19 ®eHox: cTpoeHHE MOJIEKYJTBI, PU3UIECKUE H XUMUIECKHE
CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopMaIbACTUA U alleTAIBICTHI. ATIETOH

21 OnxHOOCHOBHBIE pEAETbHbIC KAPOOHOBBIE KUCIOTHI: MypaBbUHAS

U yKCyCHasi
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No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbabie  IIpakTu:
paboThI pabo
22 Tlpaktuueckas padbora Ne 2. «CBoICTBa pacTBOpa yKCYCHOM 1 0 1
KHUCIIOTBD
23 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK MPEACTaBUTEIH 1 0 0
BBICIINX KapOOHOBBIX KHCIIOT
24 Mbpuia KaK COJH BBICIIUX KapOOHOBBIX KUCIIOT, HX MOIOIIEE 1 0 0
JIEUCTBUE
25 CrnoxHble 23QUpPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIIOT. 1 0 0
IManponu3 cinoxHbIX 3HUpPOB
26 JKupsl: TuapONIN3, TPUMEHEHUE, OMOJIOTHYECKas POJIb KUPOB 1 0 0
27 YrneBojbl: cocTas, Kinaccupukamus. Baxneiimme 1 0 0
MPEJCTaBUTEINHN: TIIOK03a, PpyKTO3a, caxaposa
28 Kpaxmai v 11e/uTr0103a Kak MpUPOTHBIE TTOJIUMEPhI 1 0 0
29 KouTponbHas pabota no pazaeny «Kucnopoacoaepxarue 1 1 0
OpPTaHUYECKUE COCTUHEHHSI»
30 AMUHBI: METUJIAMHUH W aHUJIHH 1 0 0
31 AMMHOKHUCIIOTHI KaK aM()OTEpPHBIE OPTaHUYECKHE COCTMHEHNS, 1 0 0
ux Ouonornyeckoe 3HaueHue. [lentuapt
32 benku Kak mpupoHbIE BEICOKOMOIIEKYISIPHBIE COSTMHEHUS 1 0 0
33 OcHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX coeAMHeHnit 1 0 0
34 OcHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COeTUHEHUH. 1 0 0
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
11 KJIACC
Ne Tema ypoxka KomnuuectBo
i/ Bcero KoutponbHbie
paboThI
1 Xwumwndeckuit anmemMeHT. ATOM. DJIEKTpOHHAsI KOH(PUTypalus aTOMOB 1 0
2 [lepmogmueckuii 3axoH u [leproandeckas cucremMa XuMU4eckux snemeHToB J[. 1 0

N. MenneneeBa, ux CBsI3b ¢ COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XMMHUYECKHX JIEMEHTOB U MX 1 0
COEMHEHMI 110 TPYIIIAaM U MepuojiaM. 3Ha4eHHE IEPHUOJUUECKOI0 3aKOHA U
CUCTEMBI XUMHUYECKHUX d1emMeHToB J[.M1. MeHeneeBa B pa3BUTHH HAyKU

4 CrpoeHwue BemecTBa. XUMHUYECKas CBA3b, ©€ BUIBI;, MEXaHU3MBI 00pa30BaHUS 1 0
KOBAJICHTHOM CBsI3U. BomopoiHas cBsi3b

S BasleHTHOCTb. DJICKTPOOTpUIIaTeIbHOCTh. CTENeHb OKHCIeHHs. BemecTBa 1 0
MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS

6 TlousTHe 0 TUCIEPCHBIX crcTeMax. ICTHHHBIC U KOJUIOUIHBIE PACTBOPBI. 1 0
MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE

7 Knaccuduxanus ¥ HOMEHKIIATypa HEOPraHWYeCKUX COSANHEHUH. 1 0
I'enernyeckas cBSI3b HEOPraHMYECKUX BELIECTB, PA3IMUHBIX KJIACCOB

8  Kiaccudukaius XMMHYECKUX PEaKIUii B HEOPraHUUECKOW U OPraHHYECKOM 1 0
XUMHH. 3aKOH COXpPaHCHUS MACChI BCHICCTB, 3dKOH COXPAaHCHHUA U
MIPEeBPALICHUS SHEPTUU TPU XUMHUUECKHUX PEaKIMIX

9  Ckopoctb peaknuu. OOpaTHMbIe peakiu. XUMHYECKOE paBHOBECHE 1 0



Ne Tema ypoxka Konuuectso

n/m Bcero KouTponbHbie
paboTHI
10 TIIpaxTtmueckas padora Ne 1. «BiusHue pa3nnyuabix (JaKTOPOB HA CKOPOCTh 1 0

XUMHYECKON PEAKIIUN»

11 DnekrponutHyeckas auccormaiys. [lonstue o BogopoaHom mokaszarene (pH) 1 0
pactBopa. Peakiun noHHOro ooMeHa. I'Hapoin3 OpraHnuecKux u
HCOPraHNYCCKUX BCUICCTB

12 OkwucauTeabHO-BOCCTAHOBUTEIbHBIE peakiiu. [IoHATHE 00 dIIEKTPOIn3e 1 0
PacIuIaBoOB M PacTBOPOB COJIEH

13 KourpossHas paboTa no paszeiy «TeopeTndeckue OCHOBBI XHMUNY

(BN

14 Meramibl, ux nonoxxenue B [lepuoauueckoii cucreMe XUMUYECKUX IIEMEHTOB
J1. . MenneneeBa u 0cCOOEHHOCTU CTpOEHUsI aToMoB. O01ue puznueckue
CBOICTBa METAJLIOB

15 Cnnael METa/UIOB. DIEKTPOXUMUYECCKUN PSIJT HATPSDKEHUH METAJIOB

16 Xwumuueckue CBOMCTBA BAKHEHMIIIMX METAUIOB (HATPHI, KaIHii, KaIbIIUi,
MarHui, aJJlOMUHUN) U UX COSIUHEHUN

17 Xumudeckue CBOHCTBA XpOMa, MEJIH M UX COCTUHCHUN
18 XumMnueckue cBOICTBA LIMHKA, JKEJI€3a U UX COEIUHEHUI

19 TIpakrtuueckas padota Ne 2. "PenieHne 3KCIIepUMEHTABHBIX 3a/1a4 110 TEME
«Mertamne"

20 Hemeraiuibl, X MojoKeHUe B [lepnoaudeckoil cucreMe XUMUYECKHX 1 0
anemenToB /. 1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

[ERN
o

21 dusnyecKre CBOMCTBA HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha puMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22 XuMuYecKHe CBOWCTBA FAJIOTEHOB, CEPhI U MX COSMHEHHIMA

23 XwuMudeckue CBOWCTBA a30Ta, hocdopa U UX COSTMHEHHH

24  XuMudeckue CBOWCTBA YIJIepoia, KPEMHHUS U UX COCAMHCHUI

25 TIpuMeHeHUe BOKHEHITUX HEMETAIUIOB U UX COCAMHEHHM

N
O o o o o

26 O606H.[CHI/IG n cucreMaTu3anua 3HaHuM 1o TeMe «Hemeranae». BerunciaeHus
110 YPAaBHCHUAM XUMHWYCCKUX peaxunﬁ U TCPMOXUMUYCCKHUEC paC‘IéTBI

27 Tlpaktudeckas padota Ne 3. «PeireHne 3KCIiepUMEHTAIBHBIX 33/1a4 [0 TeMe 1 0
"Hemertanmst"»

28 KonrponbpHas padora mo TemMam «Metamis» u «Hemeramibny 1

[ERN
o

29 HCOpFaHI/I‘-ICCKI/IC " OPraHUYCCKHUEC KUCIIOTHI. HCOpFaHI/I‘-ICCKI/IC H OPraHn4YCCKUcC
OCHOBaHU

30 AmdoTepHbIe HEOPraHUIECKUE U OPTAaHUIECKUE COCAMHEHHS. | eHeTHYeCcKast 1 0
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKHX BEUIECTB

31 Pojb XUMHU B 00ECTICYCHNUH SKOJIOTHUYECKON, SHEPTeTUYCCKON U MUIIIEBOM 1 0
0€301aCHOCTH, PA3BUTHU MEIUITUHBI

32 TlpexacraBieHus 00 OONMIMX HAYYHBIX MPUHIMIIAX POMBIIUICHHOTO TOMyueHus 1 0
BAKHEUILINX BEIECTB

33 Yenosek B MHPEC BCIICCTB U MATCPUAJTIOB

34  Xumus ¥ 310pOBbE YEIIOBEKA
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34






