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MNOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIO IpeaMera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromnux OCHOBHbIE
o0Opa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 roxa» (Pacniopsikxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYEOHOTO Mpeamera «XuMHUs»
st 10-11 kiaccoB Ha 6230BOM YpOBHE COCTaBMIIM KoHIeNTyanbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KYJIbTYphl YEJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U IPUPOJHOM Cpere.
Peanusyercs xumudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Ilero
o0pa3oBaHMs CpeiCTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4ETOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4CHUs B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBa, a TakXke C y4eToM OOIMX Iened u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(bopMHpoOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aUMOJIEHCTBYS € IPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEeMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOumiectBa. CoBpeMeHHass XMMHS KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUI HampaBieHa Ha pELIeHHe TII00aJbHBIX MpOoOJeM YCTOMUMBOrO pa3BUTHUA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNIIMU M NPUHIOUIAMH CpeJHEro olumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kaccel, 6a30BbIil ypOBEHb U3YUE€HHUs1) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOAOIKEHHU 00pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMUMHUU (C BKIIIOUCHHEM
3HAHWH U3 001l XUMHH ) M OpraHnyeckoi XxuMun. DopmMupoBaHue JaHHON CHCTEMBI 3HAaHUH MTPU
M3YYEeHUU IpeaMeTa obecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa conmepxkanus KypcoB — «Opranudeckas xumus» u «O01mas u HeopraHudeckas
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XHWMHHM BEIIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XHUMUs» 0a30BOTO0 YpPOBHS paccCMaTpHUBACTCS
U3y4eHHBII Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTonornueckrue CBEACHHS O BEUIECTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas 1 HeoOpraHuyecKass XUMHUs» 00YyYarOIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX MO3HIIMM,
IyO)Ke TMOHATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KyJBTYpPOJOTMUECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNH XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEpPUMEHTAJIbHBIX HCCIEN0BATEeNIbCKUX 3ajad. B 1enoM conepikanue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3y4€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsl MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUN MEXIy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChIIKaMHU,
OCO3HAHHE POJM XMMHUHU B PEIIEHUH IKOJOTHMUECKUX MpOoOIJIeM, a Takxke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nutane penienus 3aa4 BOCIUTaHUs, Pa3BUTHS M COLIMATIN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IporpaMMoil 1O XMMHHM NOJAXOAbl K OINPEACICHUI0 COAEPKAaHHUS W IOCTPOEHUsS IpeaMmeTa
npeaycMaTpuBaoT (OPMHPOBAHHUE YHUBEPCAIbHBIX Y4EOHBIX NeHCcTBUH, uMMeromux 0azoBoe
3HaYeHHUE Ui PA3JIMYHBIX BUIOB JEATEIBHOCTH: pEUICHUs MpoOsieM, TNOWCKA, aHalu3a W



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM JIeATENIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B ITIO3HAHUM XUMUH.

B mpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, TaK U
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEICIICHUN COJAEPKATEIbHON XapaKTepUCTUKU
Henel W3ydeHus IpelMeTa HampaBiIeHHEM IEePBOCTENEHHOM 3HAYUMOCTH TPaJAULMOHHO
npu3Haéress  (OPMUPOBAHHE OCHOB XWUMHUYECKOW HAykH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKOMN IEATETHHOCTH YEIIOBEKA U KaK OJJHOT'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUKH 3pPEHMs] TaKOM MOJXOJ K OIMpPENeICHHIO Iesield U3ydeHHs
IpeMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH H3y4YCHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMBbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOMW JICKAT KITFOUEBBIC MMOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMs BEIIECTB U
XUMHUYECKHX peakinii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPHUEHTHPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MMPUPOJEC, B MPAKTHUUECKOHN H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CHOCOOOB JESATCIIBHOCTH, CBSI3aHHBIX C HAOJMIOJACHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkatenbHasl XapaKTepUCTUKa IeJIe U 3a71a4 U3y4eHHs TIpeIMeTa B
porpaMMme 1Mo XUMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH NIPUOPUTETAMHU B
cuUcTeMe cpeaHero odmiero oopaszoBanus. CerofHs B MPenojaBaHuU XUMHH B OOJIbIIEH CTETIEHU
OTA€TCS MPEIOUYTEHUE IPAKTHYSCKON KOMIIOHEHTE COJICPKaHUsT OOYICHHSI, OPHCHTUPOBAHHON
Ha TMOJrOTOBKY BBITYCKHHKa 00II€00pa30BaTeIbHON OpraHM3alliM, BIIAJCIOIIEr0 HE HabopoMm
3HaHWMA, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCO0AMH M YMEHUSIMH AKTUBHOTO
MOJTyYeHUs] 3HAHUN U PUMEHEHHS MX B PEaTbHOU KU3HU IS PEIICHUS MPAKTUYECKUX 3a/1a4.

B cB3u c oTUM TpH U3YYeHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKUeE 1IeNIN U 3a7a4H, KakK:

aJanTanus 00yJIaroIIUXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEIJIEKTYaTbHO Pa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIHAX,
CBSI3aHHBIX C BEIICCTBAMH H UX IIPUMEHEHHEM;

dbopMupoBaHUe Yy O0OYyYarOImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKa, aHalu3a U 00paboTku HHPOpPMAIUU, HEOOXOJUMBIX JUISi TPUOOPETEHHUs OIbITa
JESTSIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe IS OICHKH C
MO3UIUI IKOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHX MTPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
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TEXHOJIOTUH JIUIs TIOMCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAIIUH XUMUIECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIIMATHBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTAHHE Y 00YJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HATPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, a TAKIKE MPHOOPETCHUS
OTIBITA UCITOJIb30BAHUS TIOMYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmrero odbpazoBanusi, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B HeZIEIIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMHMHU

IIpeamer opraHM4ecKoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTEpHUAIOB. Teopus CTpOEHUS OpraHuyecKux coequHeHnii A. M. bytneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. l'omororus,
n3oMepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o knaccupuKaMy OpraHundeckrx BeniecTs. HomeHkiaTypa opraHn4eckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBUAJIbHbIE Ha3BaHUS BAXKHEUIIINX MTPEICTaBUTEIIEH KIIacCOB
OpPraHNYECKHUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB MPH HarpeBaHUH (T1aBjIeHue, OOyTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKHil psa. MeTan um 3TaH — mpocTeiiue
IPECTaBUTEIN ATKAHOB: (pr3nyecKre 1 XUMUYECKUE CBOMCTBA (peaKkIuy 3aMeIleHHsI K TOPEHUs),
HaxO0JICHUE B IIPUPOJIE, IIOJyUEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHEe U XUMHYECKHE CBOICTBa (peakuuu THUIPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMUYECKHE
CBOMcTBA (peakuus noaumepusanuu). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHM psaA. AlETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHYECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKME CBOWCTBA (peakuuu
rajJJoreHUpOBAaHUS W HUTPOBAHUsA), MOJIyde€HHE M INpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHUue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YriaeBOAOpoAoB. [IpuponHblil ra3 U MonmyTHbE HEQTSIHBIC Ia3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepadboTKu HePTH: IEPErOHKA, KPEKUHT (TEePMHUYECKHIH,
KaTaJIuTH4ecKuil), mmponu3. [IpogykTel mepepaboTku HedpTH, UX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOAYyKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3lamu IiacTMacc, KaydykoB U pe3uHbl, koyuiekuun «Hedtb» u «Yronb», MoaenupoBanue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOAHBIX, IPOBEICHHE INPAKTHYECKOW PAOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJIHOI'O BEIIECTBA MIIM ITPOJYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJIHBIX BELECTB WJIM POJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHblEe OJHOATOMHBIE CHUPTHL. METaHON U 3TaHON: CTpoeHue, (U3NYECKue u
XUMHUYECKHE CBOWCTBA (peakUuu ¢ aKTHUBHBIMU METajlslaMH, T'aJIoOT€HOBOJIOPOJAMHU, FOPEHHE),
IpuUMeHeHne. BogopoaHele CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelficTBHE METaHOJIA U dTaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaToMHble CIUPTHL. JTUJICHIJIMKOIb W IJIMLEPUH: CTPOEHME, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOIECHCTBHE CO IIETOYHBIMU METaJJIaMH, Ka4YeCTBEHHAsl peaklus Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

®eHoJI: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (heHona.
[Tpumenenue enona.

Anprerunpl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakuuu OKHMCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHBIC PEAKIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasl KHCIIOTHI:
CTpoeHue, pU3NUECKUe 1 XUMHUECKUE CBOMCTBA (CBOWMCTBA, 00IIME JUIS Kilacca KUCIOT, pPeakLus
TepuUKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIeE IENUCTBUE.

CrnoxHble 3pHUpPbl KaKk MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonoruueckas poiib KHUpPOB.

YrieBonpl: cocTas, Kiaccuukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [ mroko3a —
IPOCTEHIIMA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJICKYJbl, (PU3NYECKUE U XUMUYECKHE
cBoiicTBa (B3aumoseincTBue ¢ ruipokcuaoM Meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NMPUMEHEHHE,
ouonornyueckas poib. DorocunTe3. PPyKTO3a KAaK H30MEP TITFOKO3HI.
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Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaina U LeJUII0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJin3, KaueCTBEHHAsI peakLus ¢ HOJIOM).

OKCHEpUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HaOJIIOIeHHe U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
cnupToB (B3auMopelcTBUE MuuepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiictBue kpaxmana
C MO/IOM), IIPOBEJICHHE ITPAKTUYECKON pabOThI: CBOMCTBA pacCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1aun.

Bbuucnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYEeCTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJIHBIX BEILECTB WJIM POJYKTOB PEAKLIUN).

A3zoTcoaeprkalie opraHu4ecKue CoeInHEHHMs.

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHnyecKie coeqnHeHus. DU3NUecKrue U XUMUIECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IMIMHA). buonormueckoe 3HaueHHE AMMHOKMCIIOT.
IlenTuner.

benku kak mpupoJHbIE BBICOKOMOJEKYJspHble coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsE CTPYKTypa OenKkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUAPONU3, ICHATypaIHsd,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakIuu OENKOB.

BbicokomouieKkyasipHbIe COeJUHEHUS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI — MOJMMEpU3aIIs U MTOJIMKOHIEHCAIIHSL.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUi: O3HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€ MU M3Y4YEeHUU opraHmdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHMWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, SBJISIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAYYHbIC TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIIOTe3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiaccupuKauus, TEePUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: MaTepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NYeCKre BEJIMYMHBI U €JUHULIBI MX
U3MEpEeHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMBbIe, TOIUINBO, PECYPCHI.

TexHonorust: muIIeBble MPOIYKThI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MTPENnapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.
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OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuMUYecKui dyeMeHT. AToM. Smpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHas KOHGUTypalusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux sseMeHtoB [ .
MenpgeneeBa. CBsa3b nepuoauyecKoro 3akoHa u Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB H 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U IepuogaM. 3HauYeHUEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHas, MeTajuinyeckas). MexaHusmbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEeKTpOOTpULIATENBbHOCT. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeoOpraHuyeckux BEIIeCTB.
['eneTnyeckas cBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3INYHBIM KJIaccaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX PEaKIUi B HEOPraHUYeCKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS] MACChI BELLECTB, 3aKOH COXPAHEHMs U NPEBPAILECHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUu.
XnMmuyeckoe paBHOBecHe. DaKTOpbI, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble U cinadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHCIas, HEUTpanbHasl, IIeT0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YYEHHUs BEIIECTB M UX IPEBpAIllEHUI: JAEMOHCTpalus
tabmui «lleprogudeckas cuctema xumuuyeckux saemMeHToB J[. M. MenaeneeBay, u3ydeHue
MoJielIe KPUCTAJUIMYECKUX pelEToK, HaOJMIoJeHHe | OINKCAaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OIPEECIIEHUE CPENIBl PACTBOPOB BELIECTB C NOMOIIbI YHUBEPCAIBLHOIO MHIUKATOpA, pEaKlUu
MOHHOTO OOMeEHa), MpOoBeJleHHuEe MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnbie 3aaun.

Pacu€rbl 10 ypaBHEHHUAM XMMUYECKUX PEAKIUI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBas JOJIs BEIIECTBAY.

Heopranuveckasi xumust



Hewmeramnsl. [lonoxenne Hemetaiios B Ileproanyueckoil cucteme XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJTOTpONUsl HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoandeckoil cucteMe XMMUUYECKUX 3J1eMEHTOB /1.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obiiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHU DS HampsHKeHUH
METaJIOB.

XHWMHYECKUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPUH, KaJMi, KajabllUd, MAarHUH,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mme cnocoObI moTyYeHusI MeTaJUI0B. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEHIECTB M UX NPEBPAIICHUN: H3YYCHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEUICHHE SKCIIEPUMEHTANBHBIX 3a/ad,
HAOMIO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCH/IA ATIOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétel Mmacchl BelecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIUH, €CITH OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMUA 4 KA3Hb

Ponp xuMuu B oOecriedeHnH 3KOJIOTUIECKON, SHEPTeTHIECKON U MUILEBOI O€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 06 00X HAYUYHBIX TPUHITUIIAX TPOMBITIUIEHHOTO TIOJTYYESHUS BaKHEUIITHUX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPHANOB: BaXKHEHIINE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DSJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIIbHBIC yI0OPEHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpPaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MacHOTO MCIOIH30BaHMS MPENapaToB OLITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoil XUMUU B
11 xmacce ocyIecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK M MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIHAKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAH3,
CUHTE3, KIacCHU(UKalus, MNEePUOAUYHOCTh, HAOMIOJACHHUE, OKCIEPUMEHT, MOJEINPOBAHHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIIMYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.
TexHOoMoTHs: XUMUYECKAas! MPOMBIIIIIEHHOCTh, METAJUTYPIUsl, TPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMpon3BOACTBO, numcBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIGCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, QJICKTPOHHAsA IIPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOITPAMMDBI 110 XMMHWN HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4aroIIMMUCS
IporpaMM CpeaHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHno-meronnueckoil OCHOBOM [uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POTPaMM CPEAHEr0 O0IIEro 00pa30BaHUs SIBIISETCS CUCTEMHO-IESITEIbHOCTHBIHN MTOIXO/.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS NpeIMeTa « X UMHUs» Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus BbIIEICHBI
CJIEAYIOLIME COCTaBIIAIOIIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJInYMe MOTUBAIMH K 00yU4EeHHIO;

1IEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH LEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LETH U
CTPOUTb )KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
U BOCIHUTATEIbHOWU JEATEIBHOCTH B COOTBETCTBUU C F'YMAaHUCTHUYECKHMHM, COL[MOKYIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIeCTBa,
IOPUHATHIME B OOIECTBE HOpMaMH M MpPaBUJIAMU MOBEACHMS, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYaIOLINXCS.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MPAKTUUECKON NESTEIbHOCTH 00yUYaIOUIMXCs M0 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS

OCO3HaHHS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAJIBbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH IIPU CO3JaHUU YUEOHBIX IPOEKTOB,
peLIeHUH y4eOHBIX M [TO3HABATENbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U PUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX

IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEILHOCTH;
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2) NATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJEAUI OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUM U IMPAKTUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIXKEHHUS HAYKU €CTh PEe3yJbTaT MJIUTENbHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, MMOCTOSHHOTO TPY/a YIEHBIX U TPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaIu3e
uH(pOpPMALIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMsI, STUUECKOI0 [TOBE/ICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMH, CBSI3aHHBIC C XUMHYCCKUMH SIBIICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJroIeHHsT TpaBMJI O€30MacHOTO OOpaIeHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIEATEITHBHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYABHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBbIUEK (YMOTPEOIEHHs alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrHX BUAAX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTHE€ B PEIIEHWU MPaKTUYECKUX 3a7ad COIHaIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO0 Mpodeccuil pa3inyHOro pojia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUsI K TPYY, JIOASAM TpyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOPUHU 00pa3oBaHusl, OymyIien
npodeccuu U peanusanun COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11€71€CO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa dKOJOTHYEeCKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbl;

0CO3HAHMsI HEOOXOIMMOCTH HUCIIOJIB30BAHUS JOCTHKEHUNH XUMHUH JJISl peIIEHUs] BOIPOCOB
paIoHaIBLHOTO MIPUPOIONOIB30BAHUS;

aKTUBHOT'O HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpe OKpYXarollel NmpupoaHOMl cpene,
YMEHHsI MPOTHO3UPOBATh HEOIATONPUSATHBIE SKOJIOTMUYECKUE IMOCIEIACTBUS MpPEeIIpPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAIMYUS PA3BUTOrO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYphI, OTBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
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MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILECTBEHHON MPAKTUKU;

MOHWMAHUS CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paIMoOHaIHHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIoIIeM
MHpE KaK O €QUHCTBE IMPUPOJbl U YEIOBEKA, B NMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHny IpobiieM COXpaHEHHUsl TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH I COBPEMEHHON IMBUIM3AINU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOH POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpbI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOoM, MUIIEBOM M HKOJOTMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
00€eCTeueHNN yCIOBUN YCHEIIHOTO TPYJa U AKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SIBJICHUN OKPYXKAIOIIEr0 MHpa M MPOUCXOASAIIMX B HEM HM3MEHEHUH,
YMEHHSI Ie1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PAKTOB M HMCIOIIUXCS JTAHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XMMUUYECKUE 3HAHUS JIJISl PELIeHUs TpoOemM
B pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPy/1a B Pa3INYHBIX cepax mpodecCHOoHaATBbHOMN NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I5[ 06yqa}01111/1xcs{ MG)KJII/ICIII/IHHI/IHapHI)IG
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yYaronXcs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COLIMANTLHOM TTPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU yUCOHBIMU
M03HABATCIIBHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOrHYecKNe AeCTBUS:
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CaMOCTOSITENILHO  (POPMYIIUPOBaTh M aKTYaJIM3MPOBATh MpPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiTh LEeNU ACATENbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JICATEIEHOCTH C ITOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh IMPH OCBOCHHM 3HAHWW TNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICISATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MTOHITUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH VIS KJIacCU(UKAIIUU BEIIECTB U XUMUYECKUX PEAKIINN;

yCTaHABJIMBATh MPUYUHHO-CIICCTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SIBJICHUSMU;

CTPOUTBH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMAaTPUBAEMBIX SIBICHUSX, (HOPMYIHPOBATh BBIBOJBI H
3aKIIOYCHUS;

NPUMEHSATHh B TIpOIiecce MO3HAHUs, UCTIONb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMH4YecKass (GOpMyna, ypaBHEHHE XWUMHYECKOW peakmuu — NpU PEHICHHH Y4eOHBIX
MI03HABATEJIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMECHSTh Ha3BaHHbIC MOJICIIbHBIC ITPEICTABICHHS JIJIS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEIICCTB U XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynHMpoBaTh €T M 3aJadyd  HMCCIICOBAHUS, HCIIOJIb30BaTh IOCTABJICHHBIC |
CaMOCTOSITENILHO C(HhOPMYyITUPOBAHHBIC BOIPOCHI B KAY€CTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJIETh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS ¥ TIPOBEICHHS YYCHUIECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0AATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ unpopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATH HH(POPMAITUIO PA3TUIHBIX BUIOB U (HOPM NPEICTABICHUS, KDUTHYECKH OIICHUBATh
€€ TOCTOBEPHOCTh M HEMPOTUBOPECUHBOCTD;

dbopMynupoBaTh 3ampOChl M NPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM ISl BBITOJIHEHHSI YUeOHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, TMarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpPU paboOTe € XUMHYECKOH
uH(popMmaruen: TPUMEHATh MEXIpeaMeTHbIe ((pu3ndyeckue W MaTeMaTU4YecKHWe) 3HaKh |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:
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3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ AHAIOra U/WIH JTUCKYCCHUH,
BbICKA3bIBATh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCJIBHO BbIIIOJIHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOU AESITEIHbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIIOJHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpoeKTa M (OPMYIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTJIACOBAHUS MTO3UIIUHI B X0/1€ 00CYKIeHUSI 1 OOMEHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryasTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3aJlayd, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMplii alroOpuT™M JACUCTBUN NPU BHINOJHEHUH Y4€OHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHU O
BCIICCTBAX U XMUMHNYCCKUX PCAKIHAX,

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHaJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKakoT:

c(OPMHPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOH COCTaBIAIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHPA, POJM XUMHUHU B MO3HAHUU SIBICHHUU MPUPOJIBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3a]lad M HKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJIATAOIINE
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpall€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOJIHBIH  CKEJeT,
GbyHKIIMOHATIbHAS TPYMMa, paguKan, H30MEpHus, W30MEpbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpIKAIINE COEAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PDCHUECKUE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
NPUYNHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOH JESATENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHbBIC MPU3HAKK MMOHSATUH, YCTAHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOINE ITOHATHUS IIPU ONMMCAHUU COCTABA, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COECTUHEHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH) (OPMYIT OPraHNYECKUX BELIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTABINBATh MOJEIN MOJIEKYJ OPraHWYECKHX BELIECTB
JUTSL WIUTIOCTPALIMK UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;
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c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAMJICKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIe COCIMHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COECIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), JIaBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
[PUBOJUTH TPUBUAIbHBIE HA3BaHHS OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMMIIEH,
alleTUIICH, STWICHIJIUKOb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTU, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHIbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPraHUYECKHX
BemiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh COCTaB, CTpPOCHHUE, (UUYECKHUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraguen-1,3, Oensodn,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJerul, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHUX PEAKIMHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUUCICHUSA [0 XUMHYECKUM ypaBHEHUSIM
(Macchl, 00BEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB UM MIPOYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IAaX HAYYHOTO
MO3HAHMS, HKCIONb3YeMbIX B XWMHU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHne, W3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW MOCYNoi U
1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUIAHUPOBATh M BBIMOJTHATh XUMHUYECKUA DSKCIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMHI OPTraHUYECKUX BEIIECTB, IHATypallus OEKOB MPU HarpeBaHUH,
[IBETHBIE PEAKIINH OCIIKOB) B COOTBETCTBHH C MMPABWJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIieHun
C BENIeCTBAaMU H JaOOpPaTOPHBIM OOOpPYAOBAaHHUEM, MPEACTABIATH PE3YIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIMX pPEaKIuid U (HopMymupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aAHAIM3UPOBATH XUMHUYECKYH) HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popMannu, IHTepHEeT U ApyTrux);

c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeNIeCO00pa3sHOro
MOBEJICHUS B OBITY W TPYAOBOW MEATEIHHOCTH B IEISIX COXPAHEHHSI CBOErO 3II0POBbSI U
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
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OTIpeIeIEHHBIX OPraHMYECKHX BEIIECTB, MOHMMAas cMbica mokaszarens [1/IK, moscHsTe Ha
IpUMeEpax CrIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBHS HA OPraHU3M
4eJI0BEKa;

U1t 00yYaroUIMXCsl C OrpaHWYEHHBIMH BO3MOKHOCTSMH 3[I0POBBSI: YMEHHE MPHUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METO/JaX IIO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUII;

JUTSI CTICTIBIX M CTA00BUISIINX O0YJArOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins st 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenmeTtHbIe pe3ysbTaThl OCBOECHUS Kypca «O01as 1 HeopraHudeckast XUMUs» OTPaKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBl MHPA, POJIM XMUMHH B TMO3HAHWM SIBJICHUN MPUPOJBI, B (OPMUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW i pelIeHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBONOJIArarolue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBQJIEHTHAs, HWOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  IJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKON peakliii, XUMHUYECKOE PAaBHOBECHE); TECOPUU U 3aKOHBI (TEOPUS JIEKTPOIUTUYECKOM
auccouunanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChbl BEUIECTB,
3aKOH COXPAaHEHHUs W TPEBpallleHUs SHEPTUH MPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHHUMAaHUs
IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BA)KHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, MCIOJIb30BaThb COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHWCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IIPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
dbopMyn BeMIECTB U ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKIATYpPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BeCTh, HErali€Has W3BeCTb, MUThEBas COJa, MUPHUT U
JpyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKHIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPO/JAHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEILIECTBA (aTOMHasi, MOJEKYJISpHAas, MOHHAas, METa/NIMuecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
M0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHuN (poCThie BEellecTBa — METaJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);
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c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ilepuonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB 1. U.
MeHneneeBa, HCIOJB3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO TepuoaaM u rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBOHCTBA
HEOPTraHWYECKUX BELIECTB PA3TMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKUE PEAKIUU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMUCIy W COCTaBy pEarupyroliuX BEHIECTB, TEIIOBOMY J3(PQEeKTy peakiuH,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 9JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalnu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, NMPU KOTOPBIX 3TH
peaKIu UAyT 0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU pPaCKpPhIBATh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NMuuHbIX (PAKTOPOB; XapaKTEp CMEIICHHUS XHUMHYECKOTO paBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBINIJICHHOTO TOJY4YEeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOMIMX HAYYHBIX MPHUHIIMIAX U KOJOTMUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONsl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XHUMHUYECKUX
PeaKIMsIX, MACChl BEIIECTBA WM 00BEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TETUIOBOTO 3 (dHeKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCcChl BEIIECTB, MPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0N U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCHEPUMEHT
(paznmokeHue TEPOKCHUIA BOJOPOAA B NPHUCYTCTBUHM KaTanu3aTopa, OMpPEIEICHHE CPEIbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklWd HOHHOrOo oOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amad mo temaM «Mertamiel» U «HemeTamiel») B COOTBETCTBHUM C MPaBHIIAMH TEXHUKU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
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pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBUia HKOJOTMYECKH I[eJIecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHUS CBOECTO 370POBBS U
OKpYXKarollled NPUPOJHOM cpenibl, 0OCO3HaBaThb ONACHOCTh BO3ACHCTBMSI Ha >KUBBIE OPraHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHUMAas cMbIch nokasarens [1/IK, noscHaTe Ha nmpumepax crocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsl O0y4arolUXCs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSL CTICTIBIX U Ca00BUISIINX O0YYArONIMXCs: YMEHHUE UCTIOIB30BaTh PeIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xumudeckux GopMyiL.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos
HaumeHoBaHue pa3/iesioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU
IT i .
PEAMET OPTATIITCCIOM XHMIH https://resh.edu.ru/subject/29/10/
11 Teopus cTpoeHUS OpraHU4YECKUX 3
coequHenuii A. M. byrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
https://resh.edu.ru/subject/29/10/
2.1 [IpenenbHbIE yrIeBOAOPOIbI — AJTKAHbI 2
29 HenpenenbHbie yrieBogopoibL: 6 1 https://resh.edu.ru/subject/29/10/
' QIIKEHBI, AJIKATUCHBI, aJTKITHBI
https://resh.edu.ru/subject/29/10/
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB 3 1 https://resh.edu.ru/subject/29/10/
' U UX mepepadboTKa
Hroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHust
https://resh.edu. ject/29/1
31 Criuprsi, deron 3 ttps://resh.edu.ru/subject/29/10/
3. Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1 https://resh.edu.ru/subject/29/10/
' CrioxubIie 3QUPBI
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https://resh.edu.ru/subject/29/10/

3.3 VrieBoasl 3
Uroro mo pazneny 13
Pa3znen 4. A3oTconeprxaiye opraHudeckue coeIuHeHus

41 AMUHLL AMIHOKHETOTHL Bk 3 https://resh.edu.ru/subject/29/10/
Utoro no pazneny 3
Paspnen 5. BeicokoMOJIeKY IS pHbIE COCAUHEHUS

51 Inactvacest. Kayayxu, Borokia 9 https://resh.edu.ru/subject/29/10/
Uroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos
HaumeHnoBaHue pa3aesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 3 https://resh.edu.ru/subject/29/11/
' XMUMHYECKHX daementos 1. U.
Menneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4 https://resh.edu.ru/subject/29/11/
' BEILIECTB
1.3 XuUMHUeCKH e PeaKiiHi 6 1 1 https://resh.edu.ru/subject/29/11/
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xumusi
21 MeTaiTe: 6 1 https://resh.edu.ru/subject/29/11/
29 HeMeTanns 9 1 1 https://resh.edu.ru/subject/29/11/
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 9 https://resh.edu.ru/subject/29/11/
' BELIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
https://resh.edu.ru/subject/29/11/
3.1 XUMHS ¥ )KU3Hb 4
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA
10-11 xnacc xumus I'.E.Pym3utuc @.I'. @enpaman M. «IIpocBerienuey
METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA
«OnopHble cxeMsl 110 Heopranndeckor xumun» .M Cynonunkas H.J.T oronesckas
M.»Apoda»2017r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bubanorexa L{OK https://m.edsoo.ru/

POII https://resh.edu.ru/subject/4/

OUIIN http://www.fipi.ru/
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