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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojgaBaHus y4eOHOIO IpeaMera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
oOpa3oBaTesibHbIE IPOrPaMMBL, @ Takxke (pegepanbHO paboueil mporpaMMbl BOCIIUTaHMUS.

OcCHOBY IIOJIX0/10B K pa3pab0TKe IpOrpaMMbl IO XUMHH, K ONPEIEICHUIO 001l cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS O0YYAIOMIUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUs
i 10—-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBWIM KoHIenTyansHbie nojoxenus PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUI K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHUKaMH  00meo0pazoBaTeIbHON
OpraHM3aluy, SBISIETCd HEOThEMJIEMOM YacThl0o HX o0Opa3zoBaHHOCTH. OHO  CIYKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, IPUCYIIHX LIETOCTHOIN cCUCTeMe XMMUYECKOT0 00pa30BaHusl. DTH HEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIIECH KyJIbTYyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
0o0pa3oBaHus CPEeACTBAMU Y4eOHOIO mpeaMeTa «XUMUsA», COAEPIKaHUE U ITOCTPOEHUE KOTOPOIro
OIlpeziesieHbl B MPOrpaMMe IO XUMHHM C Yy4€TOM creuu(ukd HayKd XUMUHU, €€ 3HAYEHUsS B
MO3HAHUM IPUPOJIbI U B MAaT€pUAIIbHON KU3HU OOIIECTBA, a TAKXKe ¢ YUETOM OOIIUX LENel U
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
obpasoBanus B Poccuiickoii @enepanmm.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO pOjib B COBPEMEHHOMU
LMBUJIM3AlMHI, B CO3/IaHWM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LIEJIOCTHOTO MPEICTaBIEeHUS]
00 OKpYKaroleM MUpPE KaK O €MHCTBE IPUPO/IbI U YeNIOBeKa, KOTOpoe (POpMUPYETCS B XMMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auUMOZIENCTBYS € IPYTUMU €CTECTBEHHBIMUA HayKaMH, XUMUS CTaJla HEOTbEMJIIEMON
YacThl0 MUPOBOW KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaXKIAO0Tro
wieHa oOumiectBa. CoBpeMeHHass XMMHs KaKk Hayka coO3uJaTellbHas, KaK HayKa BBICOKHMX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe MIoOAJbHbIX Npo0JIeM YCTOWYMBOIO pa3BUTHUSA
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOJOTUUECKOM O€30MaCHOCTH U OXPaHbl
3/10pOBBbSL.

B cootBercTBUM C OOMmMMM IeNIMU M NPUHIUIAMH CpeJHEro oluiero oobpazoBaHUs
conepskanue npeamera «XuMus» (10—11 kmaccsl, 0a30BbIi ypOBEHb M3YUEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MPOJOKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsiromiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuUMus» 1 «OO011ast 1 HeopraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM
3HaHUU U3 00LIE XUMHH) U OpraHnyecKoi xumMun. PopMHUpPOBaHKE TaHHOM CUCTEMbI 3HAHUN MPU



U3YyYCHHUH TpeAMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa conmepxkanus KypcoB — «Opranudeckas xumus» u «O01mas 1 HeopraHudeckas
XUMHA» cHopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO IOJX0/Aa K U3YYEHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHWYECKOM XHWMHHM BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJICKTPOHHBIX IPEICTaBICHHHW O CTPOCHUM BEILECTB.
Ceenenus 00 m3yuyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa30BaHUs MEpBOHAYAIbHBIC
IPEJCTABICHNUS O XUMUYECKOM CBA3M, KIacCU(PUKALIMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOIMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEAKIINH.

[Tox HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOr0 YpPOBHS paccCMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(aKTOJIOrMUECKUe CBEJCHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS] BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX MO3UILIHM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
O0BACHSIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOUUMU
KyJBTYpPOJOTMUECKUI M MPUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIEN0BATENIbCKUX 3ajad. B 1enoM conepkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHYECKO OCHOBBI JJIsl MOHUMaHUS (HUI0COPCKUX MIeH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOI0 M OPraHWYECKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH IPEANOCHIIKAMH,
OCO3HaHHE POJM XMMHUHU B PEIIEHUH IKOJOTHUECKUX MpoOIieM, a Takxke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B nutane penienus 3aa4 BOCIUTaHUs, Pa3BUTHS M COLIMATN3ALUU 00YJaIOIIUXCS IPUHSATHIE
IpPOrpaMMOil MO XUMHHM TMOJXOAbl K OMNpPENEICHHUIO COJEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (GOPMHPOBAHHWE YHUBEPCAIbHBIX YUEOHBIX JeHCcTBHH, mMeromux 0azoBoe
3HaYeHHE [yl PaA3IMYHBIX BUIOB JEATENBHOCTH: pEUIeHHs MpoOsieM, TOWCKAa, aHalu3a MU
o0paboTku uHPOpMaAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1eATENbHOCTH, 3aHMMAIOIIEeH BaXXHOE MECTO B MO3HAHUU XUMUU.

B mpaxTuke npenogaBaHusi XMMUHU KaKk HAa YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMs, TaK U
Ha YpOBHE CpeAHEro o01ero oopa3zoBaHus, Py ONPEIEICHUN COIEPKATENbHON XapaKTePUCTUKU
Hene W3ydeHus IMpelMeTa HalpaBiIeHHEM [EePBOCTENEHHOM 3HAYUMOCTH TPaaULIMOHHO



npu3Haércss (OPMHPOBAHHME OCHOB XMMMUYECKOW HAyKM Kak o00JacTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, IPAKTUYECKOH AEATEIbHOCTH YelIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOJMYECKON TOYKH 3PEHUS TaKOW IMOAXOJ K ONPEACICHUIO LeNel H3ydeHUs
IpeMeTa SIBJISETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHo aHHOW TOYKE 3pEHHUs IVIABHBIMU LEJISAMU U3Yy4eHMs MpenMeTra «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (opMupOBaHME CHCTEMbl XHMHYECKHMX 3HAaHMM Kak BaKHEHIIEH COCTaBIAIOLIECH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXkKAT KJIFOYEBbIC MOHATHS,
(GyHAaMEHTallbHbIE 3aKOHbl U TEOPUM XHMMH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
IOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHEN MX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHME U Pa3BUTHE NPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEILECTB U
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX UI MPUOOPETeHNUS YMEHH OpPHUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPO/JIE, B MPAKTHIECKON U
HOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM W
OOBSICHEHHEM XUMHUYECKOT0 JKCIEpPUMEHTa, COOJIIOJEHUEM NpaBuWil 0€30MacHOro
oOpalleHus C BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTHKA [EeJIel U 3a/1a4 M3Y4YeHUs IpeaMeTa B
IpoTpaMMe 110 XUMHH YyTOUYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMH IPUOPUTETAMH B
cucreMe cpeaHero oouiero oopazoBanus. CeroHs B IpenojaBaHMU XMMHUHU B OOJIbIIEH CTENeHU
0THa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydeHUs], OpDUCHTUPOBAHHOM
Ha TOATOTOBKY BBIYCKHHKA 00IIe00pa3oBaTelbHON OpraHU3aliy, BIAJCIOIIEro He Habopom
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
HOJIy4EeHHUsl 3HAaHUM U IPUMEHEHUS UX B peaJibHOM KM3HHU IS PELICHUs IPAKTUUECKUX 3a/au.

B cBa3u c 3TMM mpH U3yYEeHMHM NpeaMera «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaloT TaKKe e U 3a/1a4H, KakK:

ajianTanus 00yJaronuxcs K yCIOBHAM TUHAMAYHO Pa3BUBAIOIIETOCS MUpa, POPMHPOBAHUE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHSATHIO T'PAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHEHHUEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHbIX BUIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
NIOWCKa, aHamu3a M 00paboTKM HMHPOpPMALUU, HEOOXOJUMBIX JUIsI HPUOOPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
MO3HIIAN YKOJIOTHYECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcs: CocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C XKHU3HECHHBIMU ITOTPEOHOCTSMH, UCTIONB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUH JIUIsl IOMCKA U aHAJIKM3a Y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMALIUU XUMUYECKOTO
COJICpXKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U MIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;



BOCITMTAHHE Y 00YJaIOMUXCsl yOSKIEHHOCTH B TYMAaHUCTHUYECKON HAIPABICHHOCTH XHMHH,
e BaKHOW pOJM B PEUICHUU TIJOOAIBHBIX HpOOJEeM palMOHAIBHOIO MPHUPOIOINOIB30BaAHMS,
MIOTIOJTHEHUST YHEPTETHYECKUX PECYpCOB M COXPAHCHHS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE0OXOIUMOCTH OEPEKHOTO OTHOIICHHUS K IIPUPOJIC K CBOEMY 3JI0POBBIO, a TAKKE MIPHUOOPETEHUS
OIBITA MCITOJIb30BAHMS TOJYYECHHBIX 3HAHUM JUIS TPHHITHS TPAMOTHBIX PEIICHUN B CUTYaIIUsX,
CBsA3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B yuebHOM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC PEAMETHI.

OO11ee YUCIIO YacoOB, OTBEAEHHBIX JUISl U3YYCHHUs XHMHHU, Ha 0a30BOM ypOBHE CPEIHEIrO
ob1ero odpazoBanus, coctaisieT 68 yacon: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 yac B He/1eII0)

COJAEP)KXAHUE OBYUYEHUS

10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opraHuuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJyYECHUU
HOBBIX BEIIIECTB U MaTepUaIoB. Teopus CTpOEHUs OpraHuyecKux coequHeHuii A. M. byrneposa,
e€ ocHOBHble NOJOKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBienue o KaccupUKAIKA OPraHUIECKUX BenlecTB. HoMeHKIIaTypa OpraHn4eckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TPUBUAJIbHbIE Ha3BaHUS BAKHEUIIINX [TPEICTaBUTEIIEH KIIacCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAICHUIO OPTaHUYECKHX BEILECTB NPH HarpeBaHUH (TU1aBjIeHue, 0OyTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
IPEeCTaBUTEIN ATKAHOB: (pU3MUYecKre 1 XUMUYECKUE CBOWCTBA (peaKkIuy 3aMelleH s U TOPEHUs),
HaXO0XJICHNE B IPUPOJIE, TOIYIEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEeHIINe
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa (peakuuu T'UIpUpPOBaHMS,
rajJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJydYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MUECKUE M XUMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3INYHBIM KJIaccaM.



[IpupomHBIE UCTOYHHUKH YIIIEBOAOPOAOB. [IpuponHbIil Ta3 U MOMyTHBIE HETSIHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepaboTKu HEPTH: IEPEroOHKa, KPEKUHT (TEPMHUYECKHIH,
KaTaIuTHUeckuil), mmponu3. I[IpogykTel mepepaboTku HedTH, HUX NpPUMEHEHHE B
HPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yroib U MPOAYKTHI €ro mepepadoTKy.

OKcnepruMEeHTaJIbHbIE METOAbI U3y4YECHHUS BEIIECTB M MX MPEBPALICHUI: 03HAKOMJICHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, KoyuteKuuu «HedTb» u «YToab», MOJenTupoBaHe
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE NPAKTHUYECKOW PaOOTHI:
NOJTyYeHHE 3TUIICHA U U3YYCHHE eTO CBOMCTB.

Pacuérnpie 3amaun BerumcieHuss mo ypaBHEHHIO XMUMHYECKOW peakmuu (Maccwl, 00béMa,
KOJINYECTBA HCXOIHOTO BEIIECTBA WM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMYy,
KOJINYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

Kuciopoaconepixaniue opranuyeckue coeJHHeHHs

[IpenenbHbple OJHOATOMHBIE CHHUPTHL. MeETaHON W JTAaHON: CTPOEHHE, (HU3MYECKHE U
XMMHUYECKHE CBOMCTBA (pEeakuMu C aKTUBHBIMU METAJUIAMH, T'aJOr€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BomopoiHbie CBS3M MEXIy MOJIEKyJaMH CIIUPTOB. JeficTBHe METaHOIa U STaHOJIa

Ha OpPTraHu3M YEJIOBEKA.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOEHUCTBUE CO IIETOYHBIMU METAJJIAMH, KaUECTBEHHAsI peaklys Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

®deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHe U XMMUYecKHe cBoicTBa. TOKCHUHOCTD (peHouIa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTalbJIETU]: CTpPOCHHUE, (u3nUecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PpEaKIUH),
IIOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHe, PU3NUYECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME JUIsl Kilacca KUCIOT, peaKius
TepuUKanMK), ToJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIIOT. ['Maponu3 clIoXKHBIX 3(UPOB.
Kupsl. I'naponns xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenne aMMuadHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HaXOXJICHHE B TPHPOJE, MPUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemiono3a kak mpupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJILHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUcieHHe 3TaHoia okcuaom menu(Il)), MHOroaroMHBIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxcuiom menu(1l), B3aumozericTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.



Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WJIM POJYKTOB PEAKIIUN).

A3zoTcoaeprkalie opraHn4ecKue CoeInHEHHMs.

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHuyeckre coequHeHus. PU3ndecKue U XUMUYECKne
CBOICTBAa aMUHOKHUCIOT (Ha IpuMepe INMLIMHA). buonoruueckoe 3HaYeHHE AMHHOKMCIIOT.
[TenTupael.

benku kak npupoJHbIe BBICOKOMOJEKYJSpHbIe coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THUAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcrepuMeHTabHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HaOIroAeHuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMEDP, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEINEHb IOJIMMEpU3alluU, CpeiHsAs MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U HOJUKOHCHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3Lamu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBs3€H MpU M3yuyeHUM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSI 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMU3, CUHTE3, KIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJICTIUPOBAHHE.

®uznka: MaTepusi, HEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUs.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJOTUYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTBa,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIIAA 1 HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MMOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 2neMeHTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB NEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.



Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3ieMeHTOB [ U
MenneneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanydeckoil CHCTEMBI XUMHUUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epruoaam. 3HaueHrue MEepUOIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMHUUYECKass CBsI3b. BHIbl XUMUYECKOW CBSI3M (KOBaJEHTHAas
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucteMax. VICTUHHBIE UM KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuueckux coeiMHeHuid. HoMeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHUYECKOH U
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHMS U MPEBPAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas auccoruanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIepUMEHTAIbHbIE METOJbl M3YyUYEHUsI BEIIECTB M WX MPEBpALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0eHHe | ONUCaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEllbl PAaCTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs BEILIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. [Tonoxxenne HemetaiioB B [leproanyeckoit cucTeMe XUMHIECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HUS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIIOB.
AnnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOTeHOB, cephl, a30Ta, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COCTUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue



¢buszmveckrue cBoricTBa MeTauioB. CIIaBBI METayUIOB. DJIEKTPOXUMHYECKUN Psl HANPSHKEHUN
METaJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJWid, KajdblMid, MAarHUu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O61ue criocoObl moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJIbl HW3Y4YEHHUsI BEUIECTB M WX NPEBPAILCHUI: H3YyYCHUE
KOJUIEKIMU «MeTalyIbl U CILIaBbI», 00pa3I[0B HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIIO/ICHUE U ONHMCAaHUE JAEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OIBITOB (B3aUMOJEUCTBUE
TUAPOKCHUIA ATFOMUHHUS C pAaCTBOPAMH KUCJIOT M LIEJN0YEH, KAUECTBEHHbIE PEAaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnbie 3a1aun.

Pacuérbl Macchl BenecTBa Uil 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMYECTBA
BEI[ECTBA) MPOJIYKTOB PEaKIIUU, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponb xuMuu B o0ecnie4eHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUHU MeAULIMHBL [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB MU XUMHUYECKUX PEAKIIUM.

[TpencraBienust 00 0OMUX HAYIHBIX TPUHIIAIIAX TIPOMBIIUICHHOTO ITOJTYYCHUS BAXKHEUIITHX
BEILIECTB.

UYenoBeK B MHUpE BEUIECTB M MAaTEPHAIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPrAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHST U 3]I0POBBE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENaparoB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPENapaToB OLITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EHUH OOIEl M HEOPraHUYECKONW XMMHUHU B
11 xnacce ocymiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHM, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(duKanus, TMNEPUOTUIHOCTb, HAOIIOJICHHE, OJKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®du3nka: Marepus, SHEPrusi, macca, aTroM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMYUHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTD.

buonorust: kneTka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomoTHSs: XUMUYECKAs MPOMBIIIJIEHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuIcBasa MPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTpOHHAA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHero obiiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOTpaMM CPeAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIICHHIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESTENHHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIC I1JIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHUSA MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAAaHCKOro OOIIECTBa,
OPUHATHIMU B OOILIECTBE HOPMAaMH M MPaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLeccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPAKTUUECKON NeSTEIbHOCTH 00yUYaIOUIXCs M0 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

IIPEJCTABICHUs] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU IPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTHI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHI0 OTE€YECTBEHHOMH
XUMUU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh Pe3yNbTaT JJIUTENbHBIX HaOII0ACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHHH M IMOCIEAYIOIIEM aHAJIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO OBEICHMS;

CHOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMH, U IPHHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYIKM CBOMX TOBApUIIEed C MO3ULMN
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX MTOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUUECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYY, JHOISAM TPyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHTyaTbHON TPASKTOPHH 00pa3oBaHus, Oyayiei
npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 0011ecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHHU Ul PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUA JEHCTBUH, NPUHOCALIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYpBI, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTUKU;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE IPHUPOJABI U YEJIOBEKA, B IMO3HAHUM IMPHUPOAHBIX 3aKOHOMEPHOCTEW WU
peleHny IpobieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;



yOSKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHU JJs1 COBPEMEHHOW LMBUIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJBTYpPBI, PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTU4ecKoi, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
o0I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAHHBIEC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOILIUXCS TaHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeCa K ITO3HAHUIO U UCCIIE0BATEIbCKOM AESITEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMO00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBbIC JIA q)OpMI/IpOBaHI/Iﬂ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MG)KIII/ICIII/IHJ'II/IHapHI)IG
(MexmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMAa, HAy4HbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOTIOICHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHUKAaTUBHEIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpCaJIbHbIE Yy4YeOHBbIC IEHCTBHUS B TIO3HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMmeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu pel"y.]'IﬂTI/IBHI)IMI/I I[GﬁCTBI/IfIMH.

ORJ1aieHHe YHHBEPCAJIbLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3MpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEITLHOCTHU C TIOCTABJICHHBIMU IIEIISIMH;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
xapaKTepHLIe HpI/I3HaKI/I HOHS[TI/Iﬁ 158 YCTaHaBJ'II/IBaTB nux B3aNMOCBA3b, HNCIIOJIB30BAaTh
COOTBGTCTBYIOHH/Ie IIOHATHUA OJIA O6’I)${CHGHI/I$I OTOCIIBHBIX (baKTOB 158 ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIIaCCU(UKAIIMY BEIIECTB M XUMHUYECKHUX PEAKIIHiA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;



CTPOMTB JIOTHUECKUE PACCYKCHUS (MHIYKTUBHBIE, IElyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PacCMaTPUBACMBIX SIBICHUSX, (HOPMYIHUPOBATh BBHIBOJBI H
3aKJIF0YEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELHICHUH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPEACTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAa/IETh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M TNPOBEACHMS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHUS, KPUTUYECKH OL|€HUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NIpPU IOHCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMaLuel: NPUMEHATh MEXIpeAMETHble ((U3MUecKue M MaTeMaTH4YeCKHe) 3HakKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OsiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJie AHAIOra W/WIM JTUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAaMH TIPU BBIOJIHEHUHM XUMHYECKOIO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa ¥ (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIIACOBAHMSI MO3UIMNA B X0/1€ 00CYX/I€HUS 1 00OMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO JICATEIHHOCTS,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPHU BBITIOJHEHUH YY€OHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4ETOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOI COCTABIISIIONIECH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XMUMHH B TMO3HAHUU SIBICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILIUICHUS U
KyJbTYpBhl JUYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOW [UIS pPELICHHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJTHON Ccpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
HNOHATHUS (XUMUYECKUHN AJIIEMEHT, aTOM, dJICKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIIMOHAIbHAS TPYIIa, paguKal, H30MEpHUs, U30MEpPbl, TOMOJOTMYECKUN psil, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUS, JIe)KAIIUEe B OCHOBE ITOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, NOJy4YeHUHU U 0€301aCHOM MCIOJIb30BaHNU BaKHEUIINX OPraHU4YECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCy/TpyIIe COEIMHEHUMN
(YriaeBoJopobl, KHCIOpOJ M a30TCOJAEpXAllde COCIUHEHHs, BBICOKOMOJIEKYISIPHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd no cuctemarnuyeckoil Homenkiatype (IUPAC), a taxxke
PUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIUIIEH,
alleTUsIeH, STHJIEHIJMKONb, TJIMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHas KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIOTA, III0K03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEAENATh BHJbl XMMHUYECKON CBA3M B OPraHUYECKHX
COeMHEHUsX (OJJMHAPHbIE U KPaTHBIE);



c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIMMYHBIX MPEJICTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPHUH, (CHON, aleTalbIeTu/l, MypaBbHHAS U YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJUII003a, AaMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLUd ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX NEPEPadOTKM M IMPAKTHYECKOE MPUMEHEHUE
MPOIYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOJTYKTA PEaKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, WCIONB3YeMbIX B XHMHW TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpPEHUe, OSKCICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BATh CHUCTECMHBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHI COOIOAATH MpaBHiIa MOJb30BAHUS XUMUYCCKOW TIOCYION U
1ab0paTOpHEIM 000pPYIOBaHUEM, a TAKXKE TPaBUiIa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpEBAaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOICTB, KAYECTBCHHBIE PEAKITMHI OPTAHWMUYECKUX BEIIECTB, ICHATYpaIlis OCIIKOB IPY HArPEeBAHUU,
[[BETHBIE peakiiiy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH MPH 00palieHuu
C BelIeCTBaMH W JaOOpaTOpHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YNbTAaThl XMUMHUYECKOTO
JKCIIEPUMEHTa B (hOpMe 3amucCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIMA W (POPMYITHpPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAThH XUMHUYECKYI0 HH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTrHux);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKH IIeJIECO00pa3HOTo
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IIEJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpY’Karolle MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKUBBIE OPraHU3MBbI
OmpeAeNnéHHBIX OPraHMYeCKUX BEUIECTB, MOHMMas cMbica mokazatens [I/JIK, mosicHsaTe Ha
npuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS WX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIsE 0OYYaIOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUTSI CTICTIBIX M CTA00BUASIINX OOYJArOIIMXCS: YMEHHUE UCTIOIB30BaTh PeIbeHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns myis 3anvucu XuMudeckux Gopmy.

11 KUIIACC



[IpenmMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O0I1ast 1 HeopraHuueckas XUMHsD) OTPaXKaloT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHUECKOM COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIHHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTHMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATrArOLINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIECHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKass  pelETKa, TUIIBI XMMHYECKMX  PEakLM, pacTBOp,  JJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALNs, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklliy, XUMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUYECKON
auccouranuu, nepuoanueckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHUs M NPEBpAIlEHUs SHEPIMM IPU XUMHUYECKUX PEaAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHMMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH U 0€30IacHOM HCHOJIb30BAaHUM BaKHEHIIMX HEOPIaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTU YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISI COCTABJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BeIIeCTB (yrapHbIil Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHas W3BECTb, HETall€Has M3BECTb, NUTHEBAas COJA, IUPUT H
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTABA, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHAsI) B COCAUHEHMSX, TUI KPUCTANIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle COelMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICT Hepuoauyeckoro 3akona JI. MU.
MenpgeneeBa ¥ JIEMOHCTPUPOBaTh €0  CUCTEMATU3UPYIOIIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. 1.
MeHaeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANN», <«IHEPrEeTHYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH 10 neproaam u rpynnam [leproandeckoil cucteMbl XUMHYECKHUX dyieMeHToB /1. M.
MeHnpeneeBa;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBAThH) OOIIME XMMUYECKHE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKON



CBS3M MEX]y HEOPraHMYECKHMH BEIECTBAMH C IOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIeCTB, TeEIUIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN PA3IMYHBIX THIIOB, MOJHBIC
U COKpAIEHHBIC YPaBHEHHUS PEaKIMii MOHHOTO OOMEHA, YUHUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TU
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKkluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JIEKAIIIE B OCHOBE
NPOMBIIIICHHOTO TIOTYYEHUS CEpHOM KHCIOTH, aMMHaKa, a Takke COOPMHPOBAHHOCTD
IpeJCTaBICHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B NPU XHUMHUYECKHX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO M3 YUAaCTBYIOIIUX B PEAKIMU BELIECTB, TEIIOBOro 3¢ (deKTa peakliuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BEUIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MPaBHUJIa MOJB30BAHUS XUMUUYECKOW MOCYAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATH M BBIMOIHATh XMUMHUYECKUN IKCIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbear-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amay no temaM «Mertamib» U «Hemeramisl») B COOTBETCTBUM C MpaBHJIAMU TEXHUKU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIADOpAaTOPHBIM 000PYJOBaHUEM, NTPEICTABIATh
pe3yiabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U APYruXx);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
ornpeAeNEéHHBIX BEIIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHaTe Ha nmpumepax crocoObl
YMEHbIIIEHHUS U TPEOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKa;

JUIsE 0OYYarONIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYIECCKHX SIBIICHUI,



JUIS CJIEIIBIX U CIA0OBUASIIUX O0YYAIOIUXCS: YMEHHE UCII0Ib30BaTh PEIbEPHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins st 3anucu XuMuueckux Gopmyt.
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne T KoumnuectBo yacos JaTa usyyenusi DJIEKTPOHHbIE
eMa ypoka undpposbIie
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1. [ToBropenue. CtpoeHue aroma. XUMUYECKask CBS3b. 1 7.09
Bakneiine Ki1accbl HEOPraHUYECKUX COCITMHEHUM.
2. KonTponbnas pabora. Cpes 3HaHMit 3a Kypc 9 kiacca. 1 14.09
[IpenMer oprannyecKoil XuMuM, €€ BOSHUKHOBEHHUE,
3. pa3BUTHE U 3HaYeHUE. Teopus CTPOCHHS OPraHUIECKUX 1 21.09
coenuHenunii A. M. bytiepoBa, €€ OCHOBHBIE MTOJ0KEHUS
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TPUBHUAIbHBIC HA3BAHUSI OPTAaHUYECKUX BEILIECTB
AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUM PsI/T 5.10
Mertan 1 3TaH — NpPOCTENNINE NTPEACTABUTEIN AJIKAHOB 1 12.10
AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 19.10
DTUJICH U MPOMUIEH — MPOCTEHIINE MPeICTaBUTENN
8. 1 26.10
AJIKEHOB
9 [Tpaktuueckas padota Ne 1. «[lonyuenue sTuneHa u 1 1 9.11
U3y4€HHE €ro CBOMCTBY
10 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. 1 16.11
' [Tonmy4yeHre CHHTETUYECKOTO KaydyKa U PE3MHBI '
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,
11. TOMOJIOTMUECKUH Psil. AETHIIEH — IPOCTEUILNI 1 23.11
MIPEJICTAaBUTEb AJTKHHOB
12. Apenbl: 6eH3011 U TOIY0JN. TOKCHYHOCTH apeHOB 1 30.11




I'eneTtnueckas CBA3b YrJI€BOAOPOAOB, MPHUHAIJICKAIIIUX K

13. 7.12
Pa3IMYHBIM KJaccaM
14, KonTpomnpHas pabota mo pazueny «YriaeBoI0pOIb 14.12
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: IPUPOAHBIN ra3
15. Y TIONyTHBIC HE(TSIHBIC Ta3bl, HEPTh U MPOTYKTHI €€ 21.12
nepepadboTKu
16. PesepBHbIe yacel. O600IIEHNE U CHCTEMaTH3aIlH. 28.12
17 [IpenenpHbIe OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO. 11.01
' Bonopoanas cBs3b '
18. MHOroaroMHble CIUPTHI: STHWICHIIIUKOJb U TIUIEPUH 18.01
19 @deHoII: CTPOCHUE MOJIEKYITBI, PU3NIECKHE U XUMHUYECKHUE 9501
CBOWCTBa, IPUMEHEHHE
20. Anpaeruapl: GopMalIbICTH U alleTAIbICTH . ALICTOH 1.02
21 OnHOOCHOBHEIC MPEIeTbHBIC KAPOOHOBBIC KHCIIOTHI: 8.02
MypaBbHHAS U YKCYCHAs
22 ITpakTuyeckas padora Ne 2. «CBoicTBa pacTBOpa 15.02
YKCYCHOW KHCIIOTBI»
CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH
23. BBICIIMX KapOOHOBBIX KHCIOT. Mbl1a KaK COJIM BBICHIMX 22.02
KapOOHOBBIX KHCIIOT, MX MOIOLIEe AeHCTBHUE
24 CrnosxHble 3¢Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 99.02
' I'uaponns cnoXxHbIX 3¢pupoB '
25 XKupsr: ruaponus, mpuMeHeHne, ONOIOTHYECKas POITh 203
KHUPOB
26 VYraeBojsl: cocTaB, Kiaccudukanus. Baxxueitmume 14.03
' MIPEJCTaBUTENHN: TII0K03a, (PpyKTO3a, caxaposa '
27. Kpaxman u nemmtono3a Kak TpUpOIHBIC TTOJTHMEDPHI 21.03




KonTponpHas pabota mo pazueny

28. 1 4.04
«Kucnopojacoaepxaiiyue OpraHM4eCKue COSTUHCHUS
29. AMUHBL; METWJIAMAH ¥ aHWIHH 1 11.04.
30 AMUHOKHUCIIOTHI KaKk aM(pOTEpPHBIC OPraHHYECKUE 1 18.04
' COeMHEHMs, X Onotornuyeckoe 3Hauenue. IlenTuan '
Benku kak npupOoaHbIe BBICOKOMOJIEKYIIIPHBIE
3l PHPOA YIAp 1 25.04
COEIMHEHUS
OCHOBHBIE TTIOHATUSA XUMUU BBICOKOMOJIEKYIITPHBIX
32, 5 yIop 1 16.05
COEIMHEHU N
33 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1 93.05
' coeaunenuii. [Inactmacchl, kKayuyku, BOJIOKHA '
34. PesepBHbie yacel. O000IIEHNE U CHCTEMAaTH3AIIHS. 1 30.05
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne
n/
n

Tema ypoka

IToBTOpeHune. OCHOBHBIE KJIACChl OPIraHUYECKUX
coeauHenuil. Izomepus. ['eHeTnyeckas CBs3b.

KoaunuyecTBO 4acoB

Jara uzydyenus

Bcero

Kourp.
padoThI

pakr.
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonTponbnas padbora. Cpe3 3HaHwmii 32 kypc 10
KJiacca.

I13 u IIC xumnueckux snementon Jl. U.
Menpeneesa, UX CBA3b C COBPEMEHHOM Teopuen
CTPOEHHUSI AaTOMOB. XMMHUYECKHUM DJIEMEHT.
DneKTpoHHas! KOHQUTYpaLusi aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U
UX COEAVHEHHUH 110 IrpyNIaM U repruojam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMbI XUMUYECKUX
anemenToB J[.MI. MeHeneeBa B pa3BUTUU HAyKU

Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBL;

MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOM CBS3U.
Bonoponnas cBs3b

BanenTtHocTh. DnekTpooTpuiiarenbHocTh. CTeneHb
OKHCIIECHHs. BelecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsiTue o nucnepcHbIX cucteMax. IcTUHHBIE 1
KOJJTOUHBIE pacTBOPBL. MaccoBas 107151 BEIIECTBA
B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
coequHeHui. [ eHeTnyeckas CBsA3b HEOPraHMYECKUX
BELLECTB, Pa3JIUYHBIX KJIACCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKON ¥ OPraHu4eCcKoli XUMHU. 3aKOH
COXpaHEHUs1 MACChI BELIECTB; 3aKOH COXpaHEHUs U
IIPEBPALCHNS SHEPTUH IPU XUMHUYECKHUX PEAKLMIX

10

Ckopoctb peakuuu. OOpaTUMbIe peaKIiH.
XHUMHUYECKOE PABHOBECHE

[IpakTuueckas padota Ne 1. «BnusiHre pa3indHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI)

11

OnexkrponuTHyeckas qucconuanus. [lonstue o
BoJ0OpoAHOM Moka3zareie (PH) pactBopa. Peakmuu
MOHHOTO 0OMeHa. ['Maposn3 OpraHuvecKux u
HEOPTraHUYECKUX BEIICCTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTue 06 >MeKTpOIU3E PACIIIABOB U PACTBOPOB
coJien

13

14

15

Kontponbnas pabota no pazaeny «TeopeTnueckue
OCHOBBI XUMHUN»

Mertanisl, ux noaoxenue B [1C xuMuaeckux
snemenToB /1. 1. MenzaeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O0mue (hu3ndeckue cBoiicTBa
MeTaiutoB. CIjIaBBl METAJLIOB.

PesepBHbIil ypok. O000IIEHHE U CUCTEMATU3AIIHS

16

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB
XHWMHYECKHE CBOMCTBA BAXKHEHNIIINX METAJIIIOB




(HaTpuii, KK, KaNbIIUN, MarHUM, ATFOMUHUN) 1
HUX COEIUHEHNN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

17 .
COCIMHEHU I

18 XuMUYecKue CBOMCTBA IIMHKA, JKeJie3a U X
COETUHEHUN

19 [IpakTuyeckas padora Ne 2. "Permenue
JKCIEPUMEHTAIIBHBIX 3aa4 o Teme «Metamis"
Hewmeramnsl, ux nonoxxenue B [lepuonnueckoi

20 CUCTEME XUMHUYECKUX 31eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB
du3nyeckue CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHS

21 HEMETaJUIOB (Ha IMpUMeEpe KUCIOpoa, CephI,
docdopa u yraeponaa)

99 XUMUYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U HX
coenuHenuil. [IpuMenenue.

23 XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
coennHenuil. [Ipumenenue.

24 XHUMHUECKHUE CBOICTBA yriaepoaa, KpEMHUS U UX
coennHenmil. [Ipumenenue.
O06o0061IeHre U cucTeMaTu3alrs 3HaHu| 110 TeMe

26 «Hemerannbny. BerunciaeHus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUN U TEPMOXUMUYECKHE
pacyeTsl

97 [IpakTuueckas padora Ne 3. «Pemenue
SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "HemeTamnsr"»

28 KonTponbhas padota no temam «MeTtamuib» u

«HemeTtamie




Heopranuueckre u opraHuyeCcKue KUCIOTHI.

29 Heopranuueckue u opraHmdecKue OCHOBAHUS 1
AmMdoTepHbIE HEOPTaHUYECKHIE U OPTaHNYECKUE

30 coenuHeHus. [ eHeTHUecKas CBsI3b HEOPraHMYECKUX 1
Y OPTaHMYECKUX BEIIECTB
Poib xuMuH B 00eCIieYeHHH SKOJIOTHYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEAWIMHBI. XUMHUS U 3I0POBLE YEJIOBEKA

39 [IpencraBnenus 00 OOIIUX HAYYHBIX TPUHITUIIAX 1
MPOMBIIICHHOTO TTOJTYYEHUS BAKHEHIITUX BEIISCTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 PesepBHblil ypok. O60011IeHNE U CUCTEMATU3aIIHS

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
e Xwumus, 10 ximacc/Pymzutuc I'.E. Mocksa: [Ipocsemnienue, 2017 ron
e Xwumus, 10 kimacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A., AKIMOHEpHOE
obmectBo «M3narensctBo «lIpocBemenuer»
e  Xwumwus, 11 knacc/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AxnonepHoe obmectBo «M3marenscTBo «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Peanuzarus-tpedoBannii-OI' OC-ocHOBHOT0-00111eT0-00pa30BaHMS. -
Meroaundeckoe-mnocodue-misa-yaurens.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/
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