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MUHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN

PABOYASI IIPOTPAMMA
(ID 1744258)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)
st ooyyatromuxest 10 — 11 kmaccos



MHOACHUTEJIBHASA 3AIIUCKA

[IporpamMMa mo XMMHH Ha ypOBHE CpeaHEro oOmiero odpazoBaHusi paspaboraHa Ha ocHoBe denepaibHOro 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS (eaepalbHO
oOpa3oBarenbHON TporpamMmbl  cpenHero obmiero o6Opazoanust (POIl COO), mnpexacraBiaeHHbIX B DegepanibHOM
rocygapcTBeHHOM oOpa3zoBatenbHoM crannapte COO, ¢ yuérom Konuenuuu mnpenojgaBaHus yueOHOTO mpeamera «XUMHs B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit @enepannu, peain3yromMX OCHOBHbIE 00pa30BaTEIbHbIE POTPAMMBI, 1 OCHOBHBIX
nonoxenu «Ctpareruu pa3Butusa BocnuTaHusi B Poccuiickoit ®denepanum Ha nepuon ao 2025 ronma» (Pacmopstxenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3paboTKe MporpaMMbl MO XUMHH, K OMPEACIICHUIO OOIlei cTpaTerud OOy4deHUs, BOCIUTAHUS U
pa3BuTUsl OOydaroluxcs cpeacTBaMu ydeOHoro mnpeamera «Xumus» st 10-11 kimaccoB Ha 0a30BOM YpPOBHE COCTaBUIIU
koHuentyanbHble mnosiokeHus OI'OC COO o B3auMOOOYCIOBIEHHOCTH Ii€JieH, COJIEp)KaHus, pe3yJbTaToB OOydeHUs u
TpeOOBaHUI K YPOBHIO OJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, MOJY4aeMOE BBITYCKHUKaMU O0IIe00pa30oBaTEIbHOM OpraHU3AlMM, SIBISETCS HEOThEMJIEMOMN
4acThl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEpIIAIONIUM 3TallOM peau3alli Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHOM CUCTEME XMMUYECKOTOo 00pa3oBaHUs. DTH LEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB
NpUPOAbI, (HGOPMUPOBAHKSI MUPOBO33PEHUS U OOIIEH KYJbTYypbl YEJIOBEKA, a TAK)KE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JIOpPOBBIO U MPHUPOAHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHHe OOy4YarOIIMXCS HAa YPOBHE CPEIHEro OOIero
oOpa3oBaHMs CpelCcTBaMU Y4eOHOTo npeaMmera «XHUMHUS», COJEepKaHWe M MOCTPOECHHE KOTOPOIo OMpENeieHbl B MPOrpaMMe Mo
XUMUU C YI€TOM CHelU(UKN HAYKH XUMUH, €€ 3HAUCHUS B TTO3HAHWU TIPUPOJABI M B MaTEPUATILHOM KU3HHU OOIIECTBA, a TAKXKE C
y4€TOM OOLIMX Ieed U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMbI CpelHEero ooOmero oOpa3oBaHHs B
Poccuitckon denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MrpaeT 0coOyI0 pPoJib B COBPEMEHHOW IUBUIIM3ALIMM, B CO3JJaHUU HOBOMU
0a3bl MarepuanbHOW KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B (OPMUpOBAHME PALIMOHATBHOTO HAYYHOI'O MBIIIJICHUS, B CO3JJaHUE
LEJIOCTHOTO MPEACTaBICHUS 00 OKpPY)KaIOIleM MHUpPE Kak O €IMHCTBE IMPUPOJIbI U YeIOBEKa, KOTOpoe (GOpMUpPYETCS B XUMUU Ha
OCHOBE INOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPYKAKOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3H MEXAY CTPOECHUEM BEIIECTB, MX
CBOMCTBaMH U BO3MOXXHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMM, XMMHUS CTalla HEOTHEMJIEMOW YacThI0 MUPOBOM KYJIBTYPHI,
HEOOXOJIMMBIM YCIIOBUEM YCHEIIHOTO TPY/ia U KM3HU KaXKJ0To wieHa oomiecTBa. CoBpeMEHHAs XUMUS KaK HayKa CO3MJ1aTelibHasl,
KaK HayKa BBICOKMX TEXHOJOTHMH HalpaBjieHAa Ha peIIeHUE TI00aJbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, YHEPTrETUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBeTcTBUU ¢ 00MIUMHU LETSIMU M MPUHLIUIIAMHA CPEIHET0 00IIero o0pa3oBaHus cojepxanue npeaMera «Xumus» (10—
11 kmaccel, 6a30BBIN YPOBEHb M3YUCHHS) OPUCHTUPOBAHO MPEHMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY OOYJarOITNXCS,
HEOOXOJIMMYIO UM JIJIsl BBIPAOOTKA MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIECIIHOTO BKJIIOYEHHUS B KU3HBH COIMYyMA, MPOJOJKCHUS
00pa3oBaHuUs B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBasiomuMu IpeaMeTa « XuMush» SIBISIOTCS 0a30Bble Kypehl — «Opranndeckas xumusi» 1 «OO0Ias U HeopraHuyeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHMMA 110
HEOPTraHWYECKON XUMUU (C BKIIIOUEHHEM 3HAHUN U3 OOIIeH XUMHUHM) U OopraHudeckor xumuu. OopMUpOBaHUE JTAaHHON CHUCTEMBI
3HAHUUM TIPU U3YYCHUH TpeaIMeTa 00eCredrMBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000Opa3us BEIIECTB HA OCHOBE OOIIUX
TOHSITUI, 3AKOHOB Y TEOPUN XUMUHU.

Crpyktypa conepxaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u HeopraHudeckas XUMHs» cPopMHupoBaHa B
nporpaMme Mo XMMHM Ha OCHOBE CHCTEMHOI'O MOJAXO0Ja K HM3YYEHUIO y4yeOHOro marepuana M OOYCJIOBJIEHA HCTOPHUYECKH
000CHOBAHHBIM Pa3BUTHUEM 3HAHUW Ha OMNpPENEIEHHBIX TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpPraHMYEeCKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKHX COCIMHEHWH, a TakkKe Ha YpPOBHE
CTEPEOXUMUYECKUX U SJICKTPOHHBIX MPEJICTABICHUN O CTpOEHUH BellecTB. CBeneHnst 00 N3y4aeMbIX B Kypce BEIIECTBAX JIAI0TCS B
Pa3BUTHH — OT YTJIIEBOJOPOJIOB /IO CIOKHBIX OMOJOTUYECKH aKTUBHBIX COCAMHEHHM. B Kypce OpraHMdeckol XMMHH MOJIYYaroT
pa3BuTHe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs NMEPBOHAYAIIBHBIE MTPEACTABICHHS O XUMHUYECKOUN CBSI3H,
KJIaCCU(UKAIIMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHYECKON PEaKIIvu.

[Ton HOBBIM yIJIOM 3peHHsSI B mpeameTe «XuMHUs» 0a30BOr0 YPOBHS PacCMATpPUBAECTCS M3YUYEHHBIH HA YPOBHE OCHOBHOIO
o0miero oOpa3oBaHUs TEOPETUUYECKUN Marepual UM (DAKTOJOTUUECKUE CBEICHHUS O BEIIeCTBaX M XMMHYECKOW peakinuu. Tak, B
4acTHOCTH, B Kypce «OOmas u HeopraHW4ecKas XUMHsD OOYyUYaroIIMMCs MPEIOCTaBISETCS BO3MOXXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OONIETEOPETHYECKUX M METOMOJOTHYECKUX TO3UIMH, TIIyOKe MOHATh HCTOPHYECKOE H3MEHEHUE
(yHKIHIA 5TOTO 3aKOHA — OT 0000IIaroNIEeH 10 00BICHSIONIEH 1 MPOTHO3UPYIOIIEH.



EnuHas cucrtemMa 3HaHMKA O BaXXHEWINIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHHMM, CBOMCTBAX M IPUMEHEHUHU, a TAKKE O
XUMHAYECKUX PEAKUUAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHMS NONoJHseTcs B Kypcax 10 u 11 xmaccoB anemeHTaMu
COJIepKaHusl, UMEIOIIMMU KYyJIbTYPOJOTHYECKUI U MPUKIATHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3U
XUMHHU C APYTUMHU HayKaMH, pacKpbIBalOT €€ pojib B MO3HABATEIbHON U MPAKTUUYECKON AESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIMTAHHUIO YBAXXEHHUSI K MPOLIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBAThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMMBIX MpPOOJIEMax, CBSA3AHHBIX C XHMHEH, KPUTUYECKH OCMBICIUBATH
uHQOpMaMI0O W TOPUMEHATh €€ [ T[ONOJHEHUS 3HaHWM, pelIeHUus WHTEIUIEKTYalbHbIX U 3KCHEPUMEHTAIbHBIX
MCCJIEI0BATENbCKUX 3a/1ad. B nenom copepkanue yueOHOTo mpeaMera « XUMUs» JAaHHOTO YPOBHSI M3yYEHHUs] OPUEHTHPOBAHO Ha
(dbopMHupoBaHUE Yy 00YYaIOMIUXCd MUPOBO33PEHUECKOW OCHOBBI JUIsl TOHUMaHUs PUIOCOPCKUX HAEH, TAaKUX KakK: MaTepHUaAIbHOE
€IMHCTBO HEOPraHMYECKOTO U OPraHMYECKOro MHpa, OOYCJIOBJIEHHOCTb CBOMCTB BEIIECTB HX COCTABOM M CTPOCHHEM,
M03HABA€MOCTh TPUPOAHBIX SBICHUM MYyTEM OSKCHEPUMEHTAa W PEIICHUS MPOTUBOPEUUN MEXIy HOBBIMU (aKTaMH U
TEOPETUUYECKUMHU IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHHU B PEILICHUHU SKOJIOTMUYECKUX MPOoOIIeM, a Takke MpoleM cOepexeHHs
DHEPreTUYECKUX PECYPCOB, CHIPBSI, CO3AAHUS HOBBIX TEXHOJOTHM U MAaTEPUATIOB.

B nnane pemeHus 3amad BOCIHUTAHMS, PA3BUTHUS M COLUMAIM3aLMU OOYYAIOIIMXCA NPHUHATHIE MPOrpaMMON MO XUMHH
MOAXO0/bl K ONPEJEICHUIO COJAEPKAHUS U MOCTPOEHUsl MpelIMeTa NpealycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX
NEUCTBUIN, UMEIOIINX 0a30BO€ 3HAUEHUE ISl PA3JIMYHbBIX BUAOB JESITEIBHOCTHU: PEIICHUS IPOOJIeM, MOKUCKa, aHalIn3a U 00pabOTKU
uH(pOpMalui, HEOOXOJUMBIX I NMPUOOPETEHHs OMNbITa NPAKTHUECKOH W HCCIEe0BATENIbCKON NEeATEIbHOCTH, 3aHUMAloLIeH
BAKHOE MECTO B IIO3HAHUU XUMUMU.

B npakTuke mpenojaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOTI'O oOIIero oOpa3oBaHUs, TaK M Ha YPOBHE CPEIHEro OOIIETro
oOpa3oBaHMsl, IPU OMPECICHUN COACPKATEIbHON XapaKTEPUCTUKU Leed N3yUYeHUs MpeIMeTa HalpaBiIeHUEM MEePBOCTENEHHON
3HAYUMOCTHU TPATULMOHHO MPU3HAETCS (OPMHUPOBAHNE OCHOB XMMUYECKOM HAyKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKAa W KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C METOIMYECKOW TOYKH 3PEHHS
TaKOM MOAXO0J K ONPEACIICHUIO LIEJIEH U3yUYEHUS ITPEAMETA ABJISETCS BIOJHE OITPABIAHHBIM.

CorynacHO JAaHHOW TOYKE 3pPEHMS TJABHBIMU LEISIMU M3y4eHHs npeaMera «Xumus» Ha 06azoBoM ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (opMHpOBaHHE CHCTEMbl XUMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTABIAIOIIECH €CTECTBEHHO-HAYYHOW KAapTUHBI MUPA, B
OCHOBE KOTOPOW JIEXAT KIIIOUEBbIE MOHATHUSA, (yHIaMEHTANbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE SI3bIKA HAYKH,



YCBOCHUE W MIOHUMAHHE CYITHOCTH JOCTYIHBIX 0000IICHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHWE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX I[IO3HAHUS BEIIECTB W XUMHUYCCKUX pPEaKIIHid,
HEOOXOIMMBIX JIJISl IPUOOPETEHHSI YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYSCKUX SIBJICHHA, UMEIOIUX MECTO B
IIPUPO/JIC, B MPAKTUYECKOMN U MMOBCETHEBHOM KU3HM,

e Pa3BUTHE YMECHHH M CIIOCOOOB JIESITEIHHOCTH, CBA3aHHBIX C HAOMIOACHUEM M OOBSICHCHHEM XWMHUYECKOTO SKCIICPUMEHTA,
cOOJIIOICHUEM TMPaBWII 0€30MacHOTO OOpAIlIEHHS C BEIIECTBAMU.

Hapsiay ¢ atuM, comeprkarenbHas XapaKTepruCTHKa TIeIei U 3a7a4 U3y4YeHUs TIPeMeTa B MPOorpaMMe 10 XUMUW YTOYHECHA U
CKOPPEKTHPOBaHa B COOTBETCTBHM C HOBBIMH TPHOPUTETAMH B CHCTEME CpeaHero ooOmero oOpazoBanms. CeromHs B
MPENoJIaBaHUM XUMHHM B OOJIbIIIEH CTENEeHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEp)KaHusl OOyYeHHS,
OPUEHTHUPOBAHHOW Ha MOATOTOBKY BBIYCKHUKa OOIIe00pa30BaTEeIbHON OpraHU3alluM, BIIAJICIONIETO HE HA0OpOM 3HAHWM, a
(GyHKIMOHATBFHOM TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHUSMH aKTUBHOTO TMOJYUYEHUS 3HAHUW U MIPUMEHEHHS UX B peabHOU
KU3HHU VISl PEIICHUS TPAKTUIECKUX 3a]1ad.

B cBs131 ¢ 3TUM TIpH M3yYEHUH TIPEAMETa « XUMHUS JOMHHHUPYIOIIEe 3HaUeHNEe TPUOOPETAIOT TaKHUE 1IEeTH U 3a7a9H, KaK:

afganTarnys oOyJaronuXcsl K YCIOBHSAM IUHAMHUYHO Pa3BUBAIOIIETOCS MHUpa, (OPMHPOBAHWE WHTEIUICKTYaJbHO Pa3BHUTOU
JUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOSATEILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00YHArOIINXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHI ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE NS
Pa3UYHBIX BUAOB JEATCILHOCTH: pEIIeHUS Npo0ieM, MOWCKA, aHaiu3a M 00padoTKM WHGOPMAIMH, HEOOXOAMMBIX IS
MPUOOPETEHUS OTbITA NESITEILHOCTH, KOTOpask 3aHUMAET BAXKHOE MECTO B MO3HAHWM XUMHUH, a TAKXKE IS OLICHKU C TO3HITHMA
AKOJIOTHYCCKON O€30MacHOCTH XapaKTepa BIWSHHS BEIICCTB M XMMHUYECKHX ITPOIIECCOB HA OPTaHMW3M YEJIOBEKA M MPHUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEM OOYyYaromuXcs: CIIOCOOHOCTH
CaMOCTOSTENIbHO TPUOOPETaTh HOBBIE 3HAHUSA IO XUMHH B COOTBETCTBUU C >KH3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIh30BaTh
COBpeMEHHbIC HWH(GOPMAIMOHHBIE TEXHOJOTHM I TOWCKAa W aHalu3a Yy4yeOHOWM W Hay4YHO-TIOMYyJApHON uHOOpMaIuu
XUMHUYECKOTO COJICPKaHMUS;



dbopMUpOBaHNE H PAa3BUTHE Y OOYYAIOMUXCS AacCCOIMATUBHOTO ¥ JIOTMYECKOTO MBINIUICHHS, HaOII0AaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, MPHU IUIAHWUPOBAHUU U MPOBEACHUN XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Y OOydaromuxcs yOeKIEHHOCTH B T'YMAaHHCTHYECKOW HAINPaBICHHOCTH XUMUU, €€ Ba)KHON pOJIM B pEIICHUU
rJI00abHBIX MPOOJIEM PAIMOHAIBHOTO MPUPOIOTOIB30BAHMS, TOMIOJHEHUS SHEPTETHUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJIC M CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHUS OIbITA
WCITOJTH30BAHUS MTOTYUCHHBIX 3HAHUH JIJIS1 IPUHSITHS TPAMOTHBIX PEIISHUN B CUTYAITUAX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM maHe cpemHero oOiiero oOpa3zoBaHus MpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJHUT B COCTaB MPEIMETHOU
obnactu «EcTecTBEeHHO-HAYYHBIEC PEIMETHIY.

OO611ee YyncIo 4YacoB, OTBEIEHHBIX JIJISI U3YUYCHHUS] XUMHUH, HA 0a30BOM YpOBHE CpPEIHEro 00IIero o0pa3oBaHus, COCTABIISIET
68 gacos: B 10 kiacce — 34 ygaca (1 yac B Heaento), B 11 kimacce — 34 yaca (1 gac B Heneio).



COLEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

IIpenMer opraHM4ecKor XMMHM: €€ BO3ZHUKHOBEHME, PAa3BUTHE M 3HAYEHUE B ITOJIyYEHHUM HOBBIX BEIICCTB U MaTEpPHUasOB.
Teopust crpoeHuss opranmueckux coeauHenuii A. M. byrtnepoBa, e€ ocHoBHble mosiokeHUs. CTpyKTypHbIE (DOpMyIIbI
OpraHUYeCcKUX BeHIeCTB. I'oMosiorus, uzomepus. XuUMHUYECKas CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIC U KpaTHBIE
CBSI3U.

[IpeacraBnenue o kiaccuukaumyu oprannueckux Bemects. HoMeHknarypa opraHn4eckux COeAMHEHUN (CucTeMaTuyecKkast)
Y TPUBHAJIbHBIE HA3BAHUS BAXKHEUIIINX MPEICTABUTEIEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEeHTaAIbHbIE METO/Ibl U3yUEHUS BEILIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3llaMi OPTaHUYECKUX BEIIECTB
U MaTepuajlaMd Ha UX OCHOBE, MOJIECIMPOBAHNE MOJIEKYJ OPraHMUECKUX BEILIECTB, HAOMIOJEHIE U OMKMCAHNUE TEMOHCTPAIIMOHHBIX
OTIBITOB [0 NMPEBPAILIEHUIO0 OPraHMYECKUX BEIIECTB MIPU HarpeBaHuu (TUIaBlIeHUE, 00YTIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTMUECKUI psal. MeTaH u 3TaH — NpoCTEHIINe NPeACTaBUTENM aJKaHOB: (pU3MUYEeCcKue 1
XUMHUYECKUE CBOMCTBA (peaKMy 3aMEeILEHUs U TOPEHNUs ), HAX0XKACHUE B IPUPOJIE, TOTyYEeHUE U MPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUH PAA. OTWIEH W NPONHWIEH — NPOCTEUIINE NPEACTABUTENN AJIKEHOB:
(bU3UYecCKre U XUMUYECKHE CBOMCTBA (PEaKlUK THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUN, OKUCICHHUS U TTOJIMMEPU3AITIN),
IIOJIy4YE€HHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 wu wmetwnOyraawes-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOWMCTBA  (peakiius
nosmmMepur3anum). [lonyyeHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKUU psAl. ALIETWIEH — MPOCTEUINNA MpeICTaBUTENb AJIKUHOB:
COCTaB, CTpoeHHue, (U3MUYECKUE U XUMHUYECKHUE CBOWCTBA (pEaKIMU THIPUPOBAHMS, raJOT€HUPOBAHUS, THApPATALMU, TOPEHUS),
NOJIyYEHUE U MIPUMEHEHNE.



Apenbl. ber3on: coctaB, cTpoeHHe, GU3NYECKHE W XUMHUYECKHE CBOMCTBA (PEaKIMM TAJIOTCHUPOBAHUS W HUTPOBAHMUS),
NoJlyueHUuEe W TpuUMeHeHue. Tonyon: cocmas, cmpoenue, guauueckue u XUMU4ecKue Ceoucmea (peakyuu 2ano2eHuposanus u
HUMposanus), noayuenue u npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTHYecKas CBA3b MEXKIY YII€BOJIOPOAAMHU, IPUHAJICKALTUMHU
K pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKU YIIIEeBOAOpOJOB. IIpupoaHblil ra3 u nomytHele He(TsaHble Ta3bl. HedTh m €€ mpoucxoxiaeHue.
Crioco0nb1 epepaboTKH HEPTH: MEPErOHKa, KPEKUHT (TePMUYECKUH, KaTanuTUYeCcKuil), muponus. [IpoaykTsl nepepaboTku HEPTH,
UX MMPUMEHEHHE B MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOIYKTHI €r0 MepepadoTKH.

DKCcIepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIEHUI: 03HAKOMJICHHE ¢ 00pa3IaMi IIacTMAacC, KayayKoB U
pe3unsbl, Koyekiuu «HedTe» u «YT0mbp», MoaennpoBaHHE MOJIEKYJ YIIEBOIOPOAOB M TaJOT€HONMPOU3BOIHBIX, MPOBEICHHE
IPAKTUYECKON pabOoThI: MOJIYUYEHHE STUIICHA U U3yUYEHUE €T0 CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bE€Ma, KOJMYECTBA MCXOAHOIO BEIIECTBA WM MPOAYKTA

peaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUHN).

Kucnopoacoaep:xamue opraHndecKkue coeAuHEHM s

[IpenenvHble OHOATOMHBIE CHUPTHL. METaHOJ M 3TAHOJ: CTPOCHHE, (PU3MUYECKUE W XUMHUYECKHE CBOMCTBA (peakiuu C
aKTUBHBIMU MeETaJlJIaMU, TaJIOTEHOBOAOPOAaMHU, TOpEHHUE), NMpuMeHeHUue. BoIoponHbIie CBA3M MEXIYy MOJEKYJaMHU CIHUPTOB.
JleicTBrE METaHOIA U 3TAaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoOroaToMHbIE CIUPTHI. ITUICHIJIMKOIb U TIUIEPUH: CTpOSHUE, (PU3NYECKUE W XMMHUYCECKHE CBOMCTBA (B3aMMOJCHCTBHE
CO IIEJIOYHBIMUA METaJlJIaMH, KAYeCTBEHHAs PeaKiiis Ha MHOIOaTOMHBIE CITUPTHI). [elicTBHE Ha opraHu3M 4eioBeka. [IpumeHeHue
TJIMIEPUHA U ATUJICHTIIUKOJIS.

DeHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3MUECKUE U XUMUYECKHe cBOoMcTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anprerunel U xemowsi. DopManbAeTHa, aleTAIbACTUJl. CTpOeHUEe, (U3WYECKHMEe M XHUMHUYECKHE CBOMCTBa (peakiuu
OKHCJICHHUS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUHN ), TTIOJTYUYCHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeabHbIe KapOOHOBBIC KHCIOTH. MypaBbuHAs W YKCyCHash KHUCIOTBI: CTpOCHHE, (u3ndyeckue u
XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE JIJIs KJIacca KUCIIOT, Peakius 3TepuduKanim), mojiydeHne u npuMmeHerne. CteapuHoBas
M OJICMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX
MOIOIIIEE ACHCTBHE.



Cnoxubie 3(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus cinoxubix 3¢upo. Kupel. [maponus xKupos.
[Ipumenenue xupoB. bruomornueckas posb )KUPOB.

VYrneBoabl: cocTas, KiaccuuKalys yrjieBoJOB (MOHO-, IU- M THojucaxapuibl). [noko3a — mpocTedmmii MOHOcaxapu:
OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbI, (PU3NYECKUE U XUMHUECKHE CBOMCTBA (B3aumoeiicTBue ¢ rugpokcuiom meau(ll), okucnenue
aMMHauHbIM pacTBopoM okcuaa cepeOpa(l), BoccraHOBiIeHHE, OpOKEHUE TIIOKO3bl), HaXOXKIECHHE B INPUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpykTO3a Kak H30Mep TIIIOKO3BI.

Kpaxman u uemnonosa kak npupoasbie nonumepbl. CTpoeHHe Kpaxmalla U LeJUI0JI03bl. PU3NYecKre U XHUMHYECKUE
CBOMCTBa Kpaxmaina (TUApOJIN3, KAYECTBEHHAsl PEaklus C HOJ0M).

OKCHepUMEHTAIbHBIE METOJIbl M3yYEHHs BEIIECTB W UX [MPEBpalleHUil: NpoBeAeHUE, HAOMIOJIEHHEe U OIHCAaHUE
J€MOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIE PEAKLMU OJTHOATOMHBIX CIUPTOB (OKUCIIEHUE ATAHOJA OKCHUIOM
meau(Il)), MHOroaTtoMHBIX cIUPTOB (B3auMoecTBHE ruLeprHa ¢ ruapokcuiom menu(ll)), anpaernios (OKUCIEHHE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) m rugpoxcugom Menu(ll), B3ammoneicTBUE Kpaxmana ¢ HMOJOM), MPOBEJIECHUE MPAKTUUYECKON
paboThI: CBOICTBA PACTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnbie 3anaum.

Boluncienuss mo ypaBHEHMI0 XMMHYECKOW peakuuu (Macchl, 00b€Ma, KOJMYECTBA MCXOAHOIO BEIIECTBA WM MNPOAYKTa
pEeaKILMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIHH).

A3oTrcoaeprkalme OpraHu4ecKue COeIMHEHHS.

AMUHOKHUCIIOTHl Kak amM(oOTepHble OpraHudeckue coequHeHus. PU3nYecKue M XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha
puMepe riauiuHa). buosornueckoe 3HaueHHEe aMUHOKUCIIOT. [lenTuapl.

benku kak npupogHbIE BBICOKOMOJEKYJSpHbIE coeAuHeHMs. llepBuuyHas, BTOpUYHAasT U TpPETUYHAs CTPYKTypa OEIKOB.
XrMHUYECKHe CBOMCTBA OENKOB: TUAPOIN3, ACHATYpalUsl, KaUECTBEHHbIE PEAKIIUU Ha OCIKHU.

OKCneprUMeHTAIbHbIE METOAbl M3YyYEHHs BEUIECTB W UX MPEBpAllCHHI: HAONIOJCHHE W OMHCaHUE JAEMOHCTPALMOHHBIX
OMBITOB: JIeHaTypalus OEIKOB PU HarpeBaHUU, [IBETHBIE PEAKIIMH OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TMOHATHUA XUMHUU BBICOKOMOJEKYJISPHBIX COEAUHEHUH: MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEpU3AIUU, CpeaHsAsd MOJeKyspHass Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHHA —
MOJIMMEPHU3ALUS U MOJUKOHEH AL



DOKCHepUMEHTAIBHBIE METOMBl W3YYCHHUS BEIIECTB W WX IMPEBpAICHUN: O3HAKOMIJICHHE C 0Opas3llaMu MPUPOIHBIX M
MCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3zamust MeXnpeaIMETHBIX CBS3€H TpH W3YYeHHH oOpraHmdecko xummu B 10 Kiacce oOCymIecTBISETCS dYepes
UCTIONB30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHATHHA, TaK M TOHSATHH, SBISIONIUXCS CUCTEMHBIMU JJIsi OTICIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHWE, HAay4YHBIM (akT, THUIOTEe3a, 3aKOH, TEOpHUsS, aHajau3, CHHTE3,
KJaccu(puKanys, mepruoInIHOCTh, HAOTIOCHUE, U3MEPEHHUE, DKCIIEPUMEHT, MOJICTTUPOBAHNC.

®dwuszuka: MaTepus, dHEPrusi, mMacca, aToM, JJIEKTPOH, MOJIEKYyJa, IHEPTeTHUYECKUN YpOBEHBb, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, GU3MUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPECHHUS.

buonorus: kinerka, opranusMm, ouocdepa, 0OMEH BeIeCTB B OpranusMe, (PoTocuHTE3, OMOIOTHYECKH AKTUBHBIE BEIIECTBA
(6enku, yraeBobl, KUPHI, HEPMEHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TTOJIE3HBIC HCKOTTAEMbIC, TOTLTHBO, PECYPCHI.

TexHoI0THS: MHIIEBHIE TPOTYKTHI, OCHOBHI PAIIMOHAIEHOTO MMUTAHUS, MOIOIIIUE CPEJCTBA, JICKAPCTBEHHBIC 1 KOCMETUYECKHE
npenaparthbl, MaTePHUaITbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHH

XUMHYECKUN AMeMeHT. AToM. Slnpo aToma, M30TOMBI. DJIEKTPOHHAS O000JI0YKA. DHEPreTUYECKHME YpPOBHH, IMOIYpPOBHHU.
AToMHBIE opOuTany, s-, p-, d- anemenTsl. OCOOEHHOCTH pacmpeeeHHs FIEKTPOHOB MO OPOUTAJISIM B aTOMAaxX 3JIEMEHTOB TIEPBBIX
YEeTBIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpaITHsi aTOMOB.

[Tepunonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux sneMeHToB [[. M. MenaeneeBa. CBa3b NEPUOANYECKOTO
3akoHa U llepuomnyeckon cucreMbl xuMH4eckux 3yeMeHTOB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIINaM U
nepuogaM. 3HaueHUE NEPUOANYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTBa. XHUMHUYECKas CBSA3b. BUAbl XMMHUYECKOW CBSI3M (KOBAJEHTHAas HEMOJSIPHAS M NOJIApHAs, WOHHAasd,
MeTajinyeckasi). MexaHu3Mbl 00pa30BaHMsSI KOBAJICHTHOM XHMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-AKIENTOPHBIN).
Bonopoanas cBsA3b. BaneHTHOCTB. DIIEeKTpOOTpULATENBHOCTh. CTENIEHb OKUCIEHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH IMOCTOSHCTBA COCTABA BEIIECTBA. TUIIBI KPUCTAINIMYECKUX
pem€ToK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTHE O TUCHIEpCHBIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBI. MaccoBas 10115 BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranmueckux coequHeHud. HomeHkiaTrypa HeopraHM4ecKuX BellecTB. ['eHeTnueckas CBS3b
HEOPTaHUYECKHUX BEIIECTB, IPUHAIEKAIIMNX K PA3TUYHBIM KIJIACCaAM.

Xumnueckas peakuuda. Kiaccuukanus XMMHUYECKMX peakUWid B HEOPraHMYECKOM M OPraHMYeCKOW XUMHUHU. 3aKOH
COXPAaHEHMS MacChl BEILIECTB, 3aKOH COXPAHEHHUs U IIPEBPALEHUs DHEPTUU [P XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3IMYHBIX (akTopoB. OOpaTUMble peakiuu. XUMUYECKOe paBHOBecHe. DaKTOpHI,
BIIMSAIOLIME HA COCTOSIHUE XUMHUUeCcKOro pasHosecus. [Ipunuun Jle [larense.

Onextponutuyeckas auccouuanus. CuiabHble W cialOble 31eKTpoiauThl. Cpena BOJHBIX pPacTBOPOB BEUIECTB: KHUCIHAs,
HEWUTpaJIbHAsI, IETOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCnepruMEeHTAIbHBIE METOJIbI U3yYEHHUs BEIECTB M MX MpPEeBpallleHUid: JeMoHcTpauus tadbnui «lleprnoanyeckas cucrema
xumudeckux anemeHtoB J[. . MeHnneneeBa», u3ydeHHe MoOJIEJeH KPUCTAUIMUECKUX PEMIETOK, HAOMI0/IEHHEe U OINMUCAHUE
J€MOHCTPALIMOHHBIX U J1a00paTOPHBIX ONBITOB (Pa3yioKEHHE MEPOKCHAAa BOJOPOJA B MPUCYTCTBUM KaTalU3aTopa, ONpeleleHHe
Cpelbl pacTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAWKATOPA, PEaKMU MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKON
paboThl «BnusiHre pa3nuuHbIX (AKTOPOB HA CKOPOCTb XUMHUECKON peaKinumy.

PacuéTHrble 3amaun.

Pacy€rel 110 ypaBHEHHUSAM XHMHUYECKUX PEAaKLHM, B TOM YHUCIE TEPMOXUMHUUYECKHUE PACUYETHI, PACUETHI C UCIIOJIb30BAHUEM
MTOHATHS «MACCOBAs OISl BELECTBAY.

Heoprannuyeckasi xumust

Hemeramnbl. [lonoxxenune HemertamioB B Ilepuomnueckon cucreme xumuuyeckux snemeHtoB J[. M. Menneneesa u
0COOEHHOCTH CTpoeHUs aToMoB. Du3MUecKre CBOMCTBA HEMETAUIOB. AJIOTPONHS HEMETAUIOB (Ha MpUMeEpe KUCIOPOAa, CEpHl,

dbocdopa u yraeposaa).



XVWMHYECKHNE CBOWCTBA BAXKHEWIIUX HEMETAJIOB (TaJOreHOB, cephl, a30Ta, Qocdopa, yriepona U KpeMHHS) U HUX
coeIMHEHU (OKCHUI0B, KUCIOPOCOACPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IpruMeHEHNE BAXKHEMIIIMX HEMETAUIOB U X COECTMHEHUIA.

Meramnsl. [lonoxxenue meramioB B Ilepuoanueckoit cucteme xumuueckux siaeMeHtoB [[. M. MenaeneeBa. Oco6eHHOCTH
CTPOEHHUS OJJIEKTPOHHBIX 000JI04eK aTroMoB MeTamioB. OOmue ¢usndyeckue cBoicTBa MeTamwioB. CrjiaBpl METaJUIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUM, Kalluid, Kb, MATHUM, ATFOMUHUM, [IUHK, XPOM, JKEJI€30, ME/b) U
WX COCTUHEHUU.

OO61ue crnocoObl NoJydYeHUsI MeTAIIOB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB U WX MPEBPAIICHUN: U3YYEHUE KOJUIEKIMH «MeTaibl U CIUIaBbD»,
0o0pa3lloB HEMETAJUIOB, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a/1ay, HAOJII0JEeHUE U OMUCAaHKE JEMOHCTPAIMOHHBIX M JTA0OPATOPHBIX
OTBITOB (B3aMMOJICHCTBUE THUIAPOKCHIA ATIOMHUHHS C PACTBOpaMHU KUCIOT M IEJOYeid, KauyeCTBEHHBIE PEAKIMU HA KATUOHBI
METAJLJIOB).

Pacuérnblie 3anaumn.

Pacuétel Maccel BelecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce WJIM OOBEMY OJHOTO U3
Y4aCTBYIOIIMX B PEAKIIMK BEUIECTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEILIECTB
HMMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oOecrieueHnr 3KOJIOTHUECKOM, SJHEPTETHUECKON U TUIIEBON 0€30MacHOCTH, Pa3BUTUU MEAUIMHBL. [loHATHE O
HAaYYHBIX METOJIaX MO3HAHUS BEWIECTB U XUMHUUYECKUX PEAKIIUH.

[Ipencrapienus: 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJYYCHUS! BAXKHEUIIINX BEIIECTB.

UenoBek B MUPE BENMIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MAaTEPHUAJIbl, KOHCTPYKIIMOHHBIE MaT€pHUabl, KPACKH,
CTEKJIO, KepaMHKa, MaTepHUalibl JJIsl DJICKTPOHUKH, HAHOMATEpHUAJIbl, OpPraHUYeCKUEe U MUHEPAJIbHbIC YA0OPEHHUS.

XuMHs ¥ 30POBBE YEIOBEKA: MPaBHJIA UCIIOIH30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOT0 UCTIOIb30BaHUS
MpenapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MeXnpeIMETHbIX CBA3€H MPU U3YYEHHH OOIEl U HEOpraHn4ecKo XUMHH B 11 Kitacce oCyliecTBIsIETCS Yyepe3
UCIIOJIb30BaHNE KakK OOIIMX ECTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHSATUH, SABISAIOMIUXCS CHUCTEMHBIMHU I OTEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE IMOHATHS: HAay4dHbId (DaKkT, TMIIOTE3a, 3aKOH, TEOpHs, aHalIW3, CHUHTE3, KilacCU(pUKalusi,
HEPUOANYHOCTD, HAOJIOJEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®duzuka: Marepusi, 3HEPrus, Macca, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIN, PAJIUOAKTHUBHOCTb, MOJEKYJIA,
ASHEPreTUYECKU YpPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE BEIECTBA, (PU3NYECKHE BEIMYMHBI U €AUHMIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, Opranu3M, 3KocUcTeMa, onochepa, Makpo- 1 MUKPO3JIEMEHThI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE TIOPOJIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIMBO, PECYPCHI.

TexHonorus:  XMMHYECKass  MPOMBIINIIEHHOCTb,  METAJUIyprus,  MPOU3BOJACTBO  CTPOUTENBHBIX  MAaTEpUAJOB,
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO, MHILEBas HPOMBIIIIEHHOCTh, (papManeBTHUECKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO
KOCMETUYECKHX MPenapaToB, MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, 3JIEKTPOHHAS] MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOIT'PAMMEBI 110 XUMMKU HA BA30BOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYAIOIIUMHUCS IIPOrpaMM CPEIHETO OOIIEero
oOpa3oBaHusl (JINTYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM). HayduHO-MeToAMYeCcKOi OCHOBOM ISl pa3paOOTKU IUIAHUPYEMBIX
pEe3yJabTaTOB OCBOCHUS ITPOTPAMM CPEIHETO 00I11Ier0 00pa30BaHus ABJISIETCS CUCTEMHO-ACATEILHOCTHBIN OAXO0/I.

B cooTBEeTCTBUM € CHUCTEMHO-ACSATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS NpPEAMETA
«XuMHUsI» Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMs BhIACICHBI CISIYIONINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOIIMMHUCS POCCUHUCKOM TPaKIaHCKON MICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH
U CaMOOTIPEAECITICHUIO;

HaJIMYue MOTUBAIUU K O0yUCHHIO;

IIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIIEHHI JIMYHOCTU HA OCHOBE KJIIOUEBBIX IEHHOCTEM M HCTOPUUECKUX
TpaauLil 6a30BOI HAYKU XUMUU;

TOTOBHOCTh UM CIIOCOOHOCTH OOYYarolUXCS PYKOBOJICTBOBAaTHCS B CBOEH JIESITEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, IMMPUCYITUMH IIEJIOCTHON CHCTEME XMMHUYECKOTO0 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUS IKOJOTHUECKON KYIbTYpPHI U CIIOCOOHOCTH CTABUTh IIEJIM M CTPOUTD KU3HCHHBIC TIJIAHHI.

JIngHOCTHBIE PE3yNbTaThl OCBOCHUS TNpeAMETa «XHUMHS» JOCTHTAIOTCS B €IWHCTBE Y4YeOHOW W BOCHHUTATEIbLHOMN
JNEATEIBHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU U UACAJIaMHU
POCCHUHCKOTO TPaKJIAaHCKOIO OOIIECTBA, MPUHSTHIMU B OOIIECTBE HOPMaMHM M MpaBUJIaMU TOBEACHHS, CIOCOOCTBYIOIIUMHU
MpoIeccaM CaMOTO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yJarOITUXCHI.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHs» OTpaxkaloT CHOPMHUPOBAHHOCTH OIbITa IMO3HABATEIHLHOU U
MPAKTUYECKON JEATETLHOCTA 00YUYarOIIUXCs 10 peayIu3alluy MPUHITHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHMS O0YYAOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY U TTPABOTIOPSIKY;

MPEJICTABICHHS O COMAIIBHBIX HOPMaxX U MPAaBHJIAX MEXKINYHOCTHBIX OTHOIICHHUM B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM MEATEIBbHOCTH TMPHU CO3JAaHUM Y4YEOHBIX NPOEKTOB, PEIICHWH YYEOHBIX U
MTO3HABATEJIbHBIX 3344, BBIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUS, IOTUKY U apTyYMEHTHI APYTUX MPHU aHAIU3E PA3IMYHBIX BUIOB
yueOHOU eI TeIbHOCTH;

2) IATPHMOTUYECKOTO0 BOCTTUTAHUSA:

LEHHOCTHOT'O OTHOIIECHHS K UICTOPUYECKOMY M HAYYHOMY HACJIEJANI0 OTE€YECTBEHHON XUMUMU;

YBaXEHUS K MpOLIECCYy TBOPYECTBA B OOJACTH TEOPUM W NPAKTUUYECKOTO MPUMEHEHHS XUMHUHU, OCO3HAHHSI TOTO, YTO
JOCTH)KEHHUSI HAYKH €CTh PE3yJIbTaT JJIUTEIbHBIX HAOIIOICHHM, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOTO TpyAa
YYEHBIX U NIPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUU U IMOCIEAYIOIIEM aHajau3e MH(OPMALUU O MEPENOBBIX JOCTUKEHUIX
COBPEMEHHOW OTEYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLIEHWBATh CHUTYyallMd, CBSI3aHHbIE C XUMUYECKUMH SBJICHHUSIMH, U TNPUHUMATh OCO3HAHHBIE PEILCHUS,
OPUEHTHUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE W MOCTYNKH CBOMX TOBApHILEH C MO3WLMNA HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAaHHUE MOCIEACTBUI ITUX MMOCTYIIKOB,;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAHUSA LEHHOCTEH 310pOBOro M 0e30macHOro olpas3a >KHU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

coOJII0/IeHUs MpaBuil 0€30MacHOr0 0OpaIlEHUs ¢ BEECTBAMHU B ObITY, TOBCEAHEBHOM KM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAaHUS [IEHHOCTU NPAaBUJ MHIMBUIYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOr0 MOBEAEHUSI B CUTYalUAX, YIPOIKAIOIIMX
310POBBIO U KWU3HU JIKOJIEH;

OCO3HaHUs OCIEACTBUIA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YITOTPEOJICHUS aIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B y4e€OHO-HUCCIIEI0BATEIbCKON ACSITENbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKOU U
APYTUX BUAAX IEATEIbHOCTH;



YCTaHOBKH Ha aKTUBHOE y4aCTHE B PEUICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HANpPaBIEHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodecchil pa3iuyHOro pojia, B TOM YHCIE Ha OCHOBE MPUMEHEHUsS MPEIMETHBIX
3HAHUU 110 XUMUU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyAa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIYaJbHOW TPAaeKTOpHHM 0Opa3zoBaHus, Oynymied mpodeccuu W pealn3aluu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XMMHUHU, MHTEPECOB M IMOTpeOHOCTEN
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU EJI€CO00Pa3HOr0 OTHOUIEHUSI K IPUPOIE, KaK UICTOYHHUKY CYILIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHMMAHHUS TJIOOAJBHOTO XapakTepa 3KOJOTMYECKUX MpOoOJeM, BIMSHHUS SKOHOMHYECKHMX IIPOLECCOB HAa COCTOSHUE
IIPUPOJHON U COLIMATIBHOU CPEIb;

OCO3HaHUS HEOOXOJMMOCTHM  HCIOJb30BAHMS  JOCTMOKEHHM XUMHUM JJIS  PEIIEHHs  BOIMPOCOB  PAlMOHAIBHOIO
MIPUPOIOTIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JECUCTBUM, NPHUHOCIIIMX Bped OKPYKAIOUIEH NPUPOAHOM Ccpele, YMEHHUS NPOTHO3HPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEeIOTBPAILAT UX;

HaJU4Msl Pa3BUTOrO HKOJOTMYECKOTO MBINUIEHUS, SKOJOTMYECKON KyJbTYpbl, OIBbITA JEATEIBHOCTH HKOJOTMYECKOU
HaIlpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCSI HMMH B IIO3HABATEIbHOMW, KOMMYHHMKATUBHOW U COIMAJIbHON HPAKTHUKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMOo(hoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH U OOILECTBEHHOU
MPaKTUKH;

MOHUMAaHUs crenu(UKN XUMUU KaK HayKd, OCO3HAHMS €€ poiu B (POPMUPOBAHMM PALMOHAIBHOTO HAYYHOTO MBILIUICHHS,
CO3/IaHMU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXkaloIleM MHUpPE Kak O €IMHCTBE MPUPOJbI M YEJIOBEKa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpoOIeM COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOexKAEHHOCTH B 0CO00I 3HAUMMOCTH XUMHUH JIJIsl COBPEMEHHON IUBMIIM3AINH: B €€ TYMaHUCTHUECKON HANpaBICHHOCTH U
BAXHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepUaNbHOM KYJIbTYPHI, PEIICHUU TJI00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS



YeJI0BEYECTBA — CHIPhEBOM, YHEPIETUUECKOM, MUIIEBOM M HKOJOTHUYECKOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00€CICYECHUHU
YCJIOBHM YCIIENITHOTO TPYAa U SKOJOTUIECKHA KOM(POPTHOM KU3HHU KAXKIAOTO YIeHa OOIIeCTRa,;

€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: IMOHUMAHHUS CYIIHOCTH METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh MOJIy4aeMble 3HaHUS JJIsl aHANIM3a U OOBSICHEHUSI SABJICHUM OKPYKAIOIIEr0o MUpPa U MPOUCXOSAIINX B
HEM HM3MEHEHUM, YMEHUs JieJaTh OOOCHOBAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LEIBIO
MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIO0JIb30BaTh XUMUYECKUE 3HAHUS ISl pelieHus NpoOJeM B pealbHbIX >KU3HEHHBIX
CUTYyaIUsX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUUN
M0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU TOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodeccuoHanbHOM NesITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaTbl OCBOCHHS Y4eOHOro mpeaMmeTra «XUMHUsS» Ha YPOBHE CpEAHEro oOIIero oOpa3oBaHUs
BKJIFOYAOT:

3HaUYMMBbIE 11 (POPMUPOBAHUS MUPOBO33PEHUSI OOYHAIONIMXCS MEXKIUCUUILIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHaAYyYHbIE
MOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U ceU(PUKY METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, SHEPTHUsl, SIBJICHUE, POLECC, CUCTEMA, HAYYHBIN (PaKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UcclleloBaHUe, HAOII0IEeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUE);

YHHUBEpCajJbHble yueOHble JeHCTBUS (TO3HABAaTENbHBIE, KOMMYHHKATHUBHBIC, PETyJIATUBHBIE), O0OECIEUNBAIOLIIE
dbopmupoBanne PyHKITMOHATEHON TPAMOTHOCTH U COITMATIBHONM KOMITETCHIIMHA 00YYaIOIuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  MCIIOJIb30BATh OCBOEHHBIE MEXKJIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUSA WU
YHUBEpCalbHbIe yueOHbIE I1EMCTBUS B TO3HABATEILHON U COLIMATILHOMN MPAKTHKE.

MeranpeameTHble  pe3yibTaThl ~ OTpPaXalOT  OBJIAJEHUE  YHUBEPCAIbHBIMM  Y4YEOHBIMM  TO3HABATEIbHBIMH,
KOMMYHUKATHUBHBIMH U PETYJISATUBHBIMU JACUCTBUSAMU.

OBiaseHue YHMBEPCAJIbLHBIMH Y4eOHBIMH MTO3HABATEIbHBIMU ACHCTBUAMM:



1) 6a3oBbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENIEHO (POPMYIIMPOBATH U aKTYaJIU3UPOBATH MTPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEEIATh LENN AEATEIbHOCTH, 3a/1aBasl MapaMeTPhbl U KPUTEPUH UX JTOCTHXKEHHUS, COOTHOCUTD PE3YJIbTAThl JEATEIBHOCTH C
[OCTaBJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh NMPU OCBOECHUM 3HAHHWI NMPUEMBI JIOTMUECKOTO MBILIUICHUS — BBIACNIATH XapaKTepHblE NPU3HAKU MOHATUH U
YCTaHaBIMBATh UX B3aUMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHSATHS AJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SIBICHUH;

BBIOMpATh OCHOBAHMSI U KPUTEPUU IS KJIaCCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIINA;

YCTaHaBIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXK/y N3YYaeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIyKTUBHBIC, JACAyKTHBHBIC, IO AaHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pACCMaTPUBAEMBIX SBJICHUSAX, (POPMYIMPOBATH BBIBOJBI U 3aKIIIOUEHUS;

IPUMEHATh B MpOILIECCE IMO3HAHUS, MCIONb3yeMble B XMMHMHM CHMBOJHMYECKHE (3HAKOBBIE) MOJENHU, NpeoOpa3oBbIBAThH
MOJIETIbHBIE MPEACTABIECHUS — XUMUYECKHUI 3HaK (CUMBOJI) JIEMEHTa, XUMU4YecKas (popMyIia, ypaBHEHHE XUMHUYECKON peakuu —
OpH pelIeHUH Y4YeOHBIX TO3HABATENbHBIX W TMPAKTUYECKUX 3ajad, MPUMEHSITh Ha3BaHHbBIC MOJIEIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEaKIINH;

dbopMynpoBaTh L€ W 3aJa4d HMCCIEAOBAaHUS, WCIOJb30BaTh IMOCTABIECHHBIE M CAMOCTOSTEIBHO C(HOPMYIUPOBAHHBIE
BOIPOCHl B KAuyeCTBE HMHCTPYMEHTAa IIO3HAHMS W OCHOBBI JUIsi (POPMHpOBAHHMS THIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

BJIa/IETh HABBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBENCHHUS YUCHHMUECKHUX SKCIIEPUMEHTOB, COBEPILIECHCTBOBATDH
yMeHUsl HaO0JIaTh 3a XOJIOM IMpoIiecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3yjbTaT, (HOopMyIupoBaTh OOOOIIEHHUS U
BBIBOJIBI OTHOCUTEIHHO TOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHMs, COCTABIATH 0OOCHOBAHHBINA OTUYET O MIPOeTIaHHOM paboTe;

MpUOOpPETaTh OMBIT YYCHUYECKON MCCIIEeIOBATEIbCKON U MTPOSKTHOM JAEITeTbHOCTH, IPOSBISTH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHHSI MPAKTUUECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHMSL.

3) pabora ¢ ungopmanueii:



OpPUEHTUPOBATHCSA B PA3NUYHBIX MCTOUYHHUKAX MHGOpMaluU (HAYYHO-TIOMYJSpHAs JUTEpaTypa XUMUUYECKOTO COACpKAHMUS,
cCIpaBoYHbIE MOcoOus, pecypchl WHTepHeTa), aHaIM3UPOBATH HHQPOPMAIMIO PA3TUYHBIX BHUIOB U (OPM MPEICTaBICHUSA,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GopMyIMpoBaTh 3aIpOChl U NPUMEHATH PA3IUYHBIE METOABI IPHU MOUCKE U OTOOpEe HH(pOpMALUH, HEOOXOAMMOM IJis
BBINOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeIEHHOrO TUIIA;

pUOOPETaTh OIBIT UCIIOJIB30BAHUS WH(OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIBHYIO (POpMY MpelcTaBieHus HHPOPMALUUU (CXEMBbI, rpaduKH, TUarpaMMbl, TaOIULbL,
PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTe ¢ XUMHUECKOW HH(POPMALIMEN: TPUMEHSITh MEXITPEIMETHBIE
(pu3nyeckue U MaTeMaTUUYECKKE) 3HAKK U CUMBOJIBI, (OpMyJIbl, aOOpeBUATypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiaeHue YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMH ACHCTBUAMU:

3a/laBaTh BONPOCHI MO CYHIECTBY OOCYKIAaeMOW TeMbl B XOJA€ JAMaliora W/ WM JTUCKYCCHUHU, BBICKA3bIBaTh UJEH,
(bopMyIMpOBaTh CBOU MPEIIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS NPEIJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3EHTALIME PE3yIbTaTOB MO3HABATEIbHON JIEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO
CBEPCTHUKAMH TPHU BBHIMOJIHEHUU XUMHUYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON padOThl MO UCCIEI0BAHUIO CBOWCTB HM3y4YaeMbIX
BELIECTB, pealn3alii y4eOHOro mnpoekTa W (POpMYIMpPOBaTH BBIBOJBI MO pPe3yibTaTaM IPOBEIEHHBIX HCCIEIOBAHUNA MyTEM
COTJIACOBAHUS MO3ULIMNA B X0/1€ 00CYX ACHUSI U 0OMEHAa MHEHUSIMHU.

OByaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYIIECTBIIATh CBOIO ITO3HABATENBHYIO JESITEIBHOCTh, ONpENesss €€ Leld U 3ahadd,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOUMOCTH KOPPEKTUPOBATH Mpe/iaraéMblii aITOPUTM JACHUCTBUNM TIPH BBIIIOJIHEHUH YY€OHBIX U
MCCJIEI0OBATENbCKUX 3a]1a4, BbIOMpaTh HambOosee 3(PPEeKTUBHBIA CHOCOO MX PEHICHHS C YYETOM MOJY4YEHHUS HOBBIX 3HAHHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC



[IpenMeTHbIE pe3yabpTaThl OCBOEHUA Kypca « OpraHuyecKas XuMUsh» OTPakaroT:

c(OpPMUPOBAHHOCTH MPECTABICHUN O XMMHUYECKONH COCTABIIAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, POJIH XWMUU B
MO3HAHUU SIBJICHUN TPHUPOABI, B (OPMHPOBAHWU MBINUICHUS W KYJBTYPHl JUYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH,
HEOOXOUMOM IS pelIeHUsI MPAKTHUECKUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U PUPOTHON
cpene;

BJIaJICHUE CHUCTEMOW XMMHYECKUX 3HAHUHM, KOTOpasi BKIIIOYAET: OCHOBOIOJATAIOIINE MOHATUSA (XUMHUUYECKUIA JIEMEHT, aToM,
AJIEKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJa, BaJlEHTHOCTh, 3JEKTPOOTPUIIATEIIbHOCTh, XUMHUUYECKas CBSI3b, CTPYKTYpHasi dopmyia
(pa3BépHyTass U COKpamiéHHasi), MOJb, MOJISIpHAsE Macca, MOJISAPHBIM 00BEM, YIIIEpOAHBIA cKeneT, (yHKIHOHAIbHAs Tpymra,
paauKan, U30Mepusi, U30MEpPbI, TOMOJIOTHYECKUN PsAll, TOMOJIOTH, YTIE€BOAOPOAbI, KHCIOPOJ U a30TCOAEpKAIIUE COCTUHEHUS,
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEJIMHEHHMS); TEOPUM M 3aKOHBI (TEOPHUS CTPOCHHS
opranuueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsI MACChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK XUMUU;
MHUPOBO33PEHUYECKHUE 3HAHMS, JIeKAI[ME B OCHOBE [MOHMMAaHMS MPUYUHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHHIA,
(aKTOIOTUYECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHHH M 0O€30MacHOM HCIIONIb30BAHUM BAKHEHIIMX OPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKU TOHSATHH, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BaTh
COOTBETCTBYIOILINE MOHATHUSA [IPU ONUCAHUH COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPraHUYECKUX COETMHEHMI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBICHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaliéHHON) (POopMyT OpraHMYECKHX BEIIECTB M YPaBHEHUN XMMHUYECKMX PEaKIMi, U3roTaBIMBATh MOJIEIU
MOJIEKYJI OpTaHUYECKUX BEUIECTB ISl UIUTFOCTPAIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTAaHABIUBATh MPUHAJICKHOCTh W3YYEHHBIX OPTaHWYECKUX BEIIECTB IO HMX COCTAaBy U
CTPOCHHIO K OMNpENeNEHHOMY Kiaccy/Tpynne CcoeauHeHU (YIrJIeBOAOpOJbl, KUCIOPOJA U a30TCOAEpXkalllie COEAMHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS), 1aBaTh UM Ha3BaHud Mo cuctemMaruueckoil HoMmeHknatype (IUPAC), a Ttakxke NMpuUBOIUTH
TpUBUAJIbHbIE Ha3BaHUS OTAEIbHBIX OPTaHMYECKUX BEHIECTB (3TWJICH, MPOIMMIIECH, alleTUJICH, YTHUIICHIJIMKOIIb, TIUIEPUH, (EHO,
(dbopmaniblierus, aleTaabIerua, MypaBbUuHasi KUCI0Ta, YKCYCHAsl KUCIIOTa, OJEMHOBAsl KUCJIOTa, CTEApUHOBAsI KUCIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, HeII0JI03a, TJIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEIEIATh BUABl XUMUYECKOMN CBS3H B OPraHMYECKUX COSAUHEHUSAX (OJMHAPHbBIE U KPATHBIE);



chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJOXKEHUS TEOPHH CTPOCHHUs OpraHuueckux BemiecTB A. M. bytnepoa mns
O0OBSCHEHHSI 3aBUCHUMOCTHU CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAcChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh COCTaB, CTpOEHHUE, (U3MYECKUE U XUMHUYECKHE CBOMCTBA TUIUYHBIX
IpeiCTaBUTENIed Pa3IMYHbIX KJIACCOB OPraHMYECKUX BeIIeCTB (MeTaH, 3TaH, JTWUJICH, MPONUWJIEH, aleTuiieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, O0eH30J, METaHOJ, ATAHOJI, ATHJICHIJUKOJb, TIUIEPUH, (PEHOJ, aleTanbIeruil, MypaBbUHAas U YKCYCHas
KHCJIOTBI, TJIIOKO3a, KpaxMall, LEJUII0I03a, aMUHOYKCYCHas KHUCJOTa), WUIIOCTPUPOBATH T'€HETHUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUHN C UCIOJB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKHU YTIJIIEBOJOPOIHOTO ChIpbsi (He(Th, MPUPOJHBINA Ta3, yrojhb),
CIOCOOBI UX NEPEPa0OTKU U MPAKTUUECKOE PUMEHEHHE MPOIYKTOB MEpEPA0OTKY;

c(OpPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYHCICHUS [0 XUMHUYECKUM YpaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaklUu MO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOIHBIX BELIECTB WM
MIPOJTYKTOB PEaKIIUN );

c(OpMHUPOBAHHOCTh YMEHHMI BIIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX METOJIaX HAYYHOTO IO3HAHMS, HCIOJIb3YEMBIX B
XUMUU TPU HW3YYEHUU BEIIECTB W XUMUYECKHUX SBJICHHM (HaOMIOIEeHHE, H3MEpPEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE),
HCIIOJB30BaTh CUCTEMHBIE XMMHYECKUE 3HAHUS JIJIi TMPUHATHS PEIICHUN B KOHKPETHBIX YKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEIIIECTBAMU U MX MPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0O/IaTh MpaBHJIa TOJIb30BAaHUSI XUMUUYECKOW TOCYA0N U TaOOpaTOPHBIM 00OpYyIOBaHHUEM, a
TaKKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH TIO BBIIIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN TUTAHUPOBATH M BHITIOJHATh XUMUYECKUN SKCTIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKUX BEIECTB
MIpU HarpeBaHWM, MOJYyYEHUE STUJICHA U U3YUYEHUE €ro CBOMCTB, KAYECTBEHHbIE PEAKUMU OPTaHUYECKHX BEILECTB, IEHATYpALUs
OCJIKOB MpPU HAarpeBaHHM, IBETHBIC PEaKIMu OEJIKOB) B COOTBETCTBUM C IMpaBUJIAMH TEXHUKH 0€30MacHOCTH MpU OOpalleHuu C
BEILIECTBAMHU U J1aOOpPaTOPHBIM OO0OPYIOBAaHHUEM, MPEACTABISATH PE3YyIbTaThl XUMHUYECKOIO HKCIEpUMEHTa B (OpMe 3amucu
YpaBHEHUH COOTBETCTBYIOMIUX PEAKIIUN U ()OPMYITHUPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUUECKH aHAIM3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, MTOJIyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(cpeactBa maccoBoit nundopmanuu, UuTEpHET U IPYTrUX);



chOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUjia IKOJOTMYECKH IIEIeCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH
TESTETHPHOCTH B IEJISIX COXPAHEHUS CBOETO 370POBBS U OKPYKAIOMIEH MTPUPOTHON CPEbl, 0CO3HABATh OMIACHOCTh BO3JCHCTBUS HA
’KUBBIC OPTraHU3MbI ONPEACIEHHBIX OPraHUYECKUX BEIEeCTB, MOHUMas cMbIci nokasarens [1JIK, mosicHsaTh Ha mpuMepax crocoObl
YMEHBIICHUS U MPEIOTBPAILICHUS UX BPEAHOTO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE 00YYaIOIIUXCSl C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE MPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/ax MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUN;

JUISL CIICTIBIX W CIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHME HCMOJb30BaTh PEbe(HO-TOUECHHYIO CUCTEMY OOO3HaueHuit JI.
Bpaitns nns 3anucu xuMudeckux Gopmyi.

11 KUIACC

[IpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OO011as 1 HeopraHu4eckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOU KapTHHBI MHUpA, POJIA XUMHH B
MO3HAHUU SIBJICHUN TpUpOAbl, B (OPMHPOBAHWU MBIUUICHUS U KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAJIILHOM TI'PAMOTHOCTH,
HEO0OXOAMMOM ISl pelIeHUs] TPAKTUYECKHX 3a/1a4 U IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M MPUPOTHOMN
cpexne;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUMN, KOTOPasi BKJIIOUAET: OCHOBOIOIATAIOIINE MOHATHS (XMMHUYECKUN AJIEMEHT, aToM,
U30TOMN, S-, p-, d- DJNEKTpPOHHBIE OpOWUTAIM aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJSPHBIH O0BEM, BaJEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHS, XMMHUYecKas CBs3b (KOBAJCHTHAs, MOHHAs, MeTaJIM4yecKas, BOJAOPOJHAs),
KPUCTAJUINYECKAsl pEIIETKA, THUIIBI XWMHWYECKUX PEaKUUW, pacTBOp, DJIEKTPOJUTBI, HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS
JUCCOLIMALIMS, OKHUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKOW pEaKlUHUHU, XMMUYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI
(Teopust ANEKTPOIUTHUECKON nucconmanuu, nepuoaudyeckuid 3akoH . . MenaeneeBa, 3aKOH COXpaHEHHUS MAaCChl BELIECTB, 3aKOH
COXpaHEHUsI W TMpEBpaAlICHUS HSHEPrUM MNPU XUMUYECKHX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XHMHH,
MHPOBO33PEHYECKUE 3HAHUSA, JIEKAIIME B OCHOBE TNOHUMAHHUS NPUYMHHOCTH U CHCTEMHOCTHM XUMHWYECKHX SIBJICHUU,
(dakToNOrnYecKue CBEJIEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUH U O€30MacHOM HMCIIOJIb30BAaHUM BaXKHEHIIMX HEOPraHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOM EATEIHHOCTH YEI0BEKa,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKH MOHSITHM, YCTaHABIMBATh WX B3aMMOCBSI3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIHE ITOHATHUS [IPU ONIMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHHUI;



c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJI COCTaBieHHS (OPMYN BEIIECTB U ypaBHEHUU
XUMUYECKUX peakuuii, cucrtematndyeckytro HoMmeHknaTypy (IUPAC) u TpuBHalbHBIE HAa3BaHMS OTAEIBHBIX HEOPTaHUYECKUX
BenecTB (yrapHblii ra3, yrieKUciblil ra3, aMMHaK, raméHas U3BeCTb, Heral€Has U3BeCTb, MUThEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN ONPENEATh BaJCHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOTO COCTaBa, BHUJI XMMHUYECKON CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJNIMYECKasl, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAas, MOHHAs, METAUIMYECKas), XapaKkTep Cpelnbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCIUHECHHUI;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPHUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB 10 UX COCTaBY K OMpPEACIIEHHOMY
KJIacCy/Tpynne COEIMHEHW (MpOCThIE BEIIECTBA — METAUIbl U HEMETaJUIbl, OKCH[bl, OCHOBAaHHUSA, KHUCIOTHI, amM(pOTEpHbIE
TUAPOKCUJIBL, COJIN);

c(OpPMUPOBAHHOCTh YMEHHMM pacKpblBaTh CMbICH INepuoguueckoro 3akoHa J[. M. MenneneeBa u JE€MOHCTPUPOBATh €TO
CUCTEMATU3HUPYIOILYIO, OOBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuoaoB
[Tepuoauueckoii cuctembl XxumMuueckux anemeHToB [[. 1. MenaeneeBa, UCTIONb3ysI MOHATUS «S-, P-, d-3JIEKTPOHHBIE OpOUTATINY,
«HEPreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XMMHUYECKHX JJIEMEHTOB M HMX COCIWHEHUU IO
nepuoaam u rpymmam llepuonnueckont cucreMsl xuMudeckux 35eMeHToB 1. 1. Menaeneesa;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh (OMHCHIBATh) OOILIME XMMHUYECKHE CBOWMCTBA HEOPraHMYECKHX BELIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKIATh CYLICCTBOBAHUE I'E€HETUYECKON CBA3U MEXIY HEOPraHMYECKMMH BELIECTBAMHU C ITOMOLIBIO
YPABHEHHM COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHMS KJIACCH(PHUIIMPOBATh XUMUYECKHE PEAKIUUA MO Pa3IUYHBIM TpH3HAKaM (YUCIy W COCTaBy
pearupyromux BellecTB, TEIIOBOMY 3(PEKTy peakuu, U3MEHEHUIO CTEIEeHEeW OKUCIEHHUS 3JIEMEHTOB, OOpPaTUMOCTU PEaKluu,
Y4aCTHUIO KaTalln3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABISATh YPABHEHMS PEAKIUN Pa3IMYHbIX THUIOB, MOJHBIE U COKpPAIIEHHbIE YpaBHEHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBASI YCIIOBHSI, PY KOTOPBIX 9TH PEAKIIUU UIAYT O KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIINU, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jMYHBIX HEOPTaHUYECKUX
BEILIECTB, PACTIO3HABATH ONBITHBIM IIyTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILIECTB;



chOpMUPOBAHHOCTh yYMEHHMM pACKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUid MOCPEICTBOM
COCTaBIICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEaKIIHii;

c(hOPMHUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMUYECKOM PEAKIIMU OT PA3IUYHBIX (PaKTOPOB; XapaKTep
CMEIIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHEro Bo3eicTBus (nmpunmumn Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh XMMHUYECKHE IMPOIIECCHI, JIEKAIINE B OCHOBE MPOMBIIIICHHOTO IMOJYYCHUS
CEpHOI KMCJIOTBHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHLMUIAX U KOJOTHYECKHX
npobiieMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI TIPOBOJIUTH BBIUYUCIICHUS C UCIIOJIb30BAHNEM TOHSATHUS «MAcCOBasi JIOJSl BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHONICHWN Ta30B MPU XUMHUYECKUX PEAKIMSIX, MAacChl BEIIECTBA MM 00BEMa ra3oB MO W3BECTHOMY KOJIHUYECTBY
BELIECTBA, MAcCe WIM 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKLIMU BELIECTB, TEIJIOBOIO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUSI MACChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MpaBHUJIa MOJIb30BaHUSI XUMUUYECKON MOCYA0M U TaOOpaTOPHBIM 00OpYyI0BaHHUEM, a
Tak)Ke MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBITIOJHEHHIO JTaOOPATOPHBIX XUMHYECKUX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOJHATh XUMUYECKUH IKCIIEPUMEHT (pa3ioKeHUe MEpPOKCHUIa BOAOPOIa B
NPUCYTCTBUHM KaTaiau3aTopa, OIMpeleleHHe Cpeibl PacTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAIBHOTO WHAMKATOPA, BIIHMSHHE
pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUHU, PEaKIMd MOHHOTO OOMEHAa, Ka4eCTBEHHBIE PEaklMh Ha Cyibdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a7a4 10 TemaM «MeTtaris»y u «HemeTansny)
B COOTBETCTBUM C TpaBUJIAMH TEXHHKHA OE30MACHOCTH MpPHU OOpaIleHHWU C BEIIECTBAMU U JIAOOPATOPHBIM OOOPYIOBAHHEM,
MPEACTABIATh PE3yIbTaThl XMMHYECKOTO OKCIEpUMEHTa B (OpME 3alucCH ypPaBHEHUH COOTBETCTBYIONIUX pEakIuid |
(dbopMyIMpOBaTh BHIBO/IBI HA OCHOBE STUX PE3yJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHU KPUTHUSCKH aHATM3UPOBATh XMMHUYECCKYIO WH(POPMAIIHIO, TOTyd4aeMyIO U3 Pa3HbIX UICTOYHHUKOB
(cpencTa MaccoBoM KOMMYHUKaLMK, IHTEpHET U APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUU COOJIO/IaTh TMpPaBWJIa IKOJOTHYECKH I1€JIeCO00pPa3HOr0 TIOBEACHHUS B OBITY U TPYIAOBOMU
JESITEIbHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY’KaIOIIeH MPUPOIHOM Cpe/bl, 0CO3HABATh OMACHOCTh BO3/IECUCTBUS Ha
’KUBBIC OPTaHU3MBI OTIPEIETIEHHBIX BEIIECTB, MOHUMas cMbIch Tokasarens [1JIK, moscHsaTs Ha mpuMepax crmocoObl YMEHBIIICHHS 1
MPEIOTBPALIEHHUS UX BPEIHOTO BO3ACUCTBUS Ha OPraHU3M YEJIOBEKa;



U1l OOy4arolUXC ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBS: YMEHUE MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX
METOJIaX TTO3HAHUS BEILIECTB U XUMUYECKUX SBICHUM;

JUISL CJENBIX W CIa0OBHUIAIIMX OOYyYalOUIUMXCS: YMEHHUE HCIOJIb30BaTh peilbeHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI.
bpaiins s 3anucu XumMudeckux Gopmyi.
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HOYPOYHOE IINTAHUPOBAHMUE
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N KosmuecTBo yacos
i DJIeKTPOHHbIE
ara
KonTpounb uudgposbie
Tema YpokKka Bce p HpaKanec H3y4eH
HbIE o0pa3oBaTe/ibH
ro Kue padorpl | M
I padoTbI ble pecypchbl

[IpenMer oprannyeckoit XuMum,
e BO3HUKHOBEHHE, Pa3BUTHE U 1
3HA4YCHHE

Teopus crpoenus
OpPraHMYECKUX COCIUHEHHUN A.
M. byrneposa, €€ OCHOBHBIE
MIOJIOXKEHUS

[Ipencrasnenue o
KJIaccU(pUKALUU OpraHUYeCKUX
BelecTs. Homenkiarypa
(cucremaTnyueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM AT

MeraH u 3TaH — NpoCTEeUIINE
MPEACTABUTENMN AJTKAHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
poCTeiIne MpeIcTaBUTeNN
AJIKEHOB

[IpakTuueckas padora Ne 1.
«Ilonydenue sTuneHa u
U3Y4YEHHUE €r0 CBOMCTBY»

Ankanuensl. byranuen-1,3 u
meTmiOytaauen-1,3. [Tonyuenue
CUHTETHUYECKOTO KayyyKa U
PEe3UHBI

AJKHHBI: COCTaB U OCOOEHHOCTH
CTPOEHU S, TOMOJIOTUYECKUI
pAl. AueTuieH — IpoCcTeHIui
MIPEICTaBUTENH AIKUHOB

Brluucnenus no ypaBHEHHIO
XUMUYECKON peaKun

ApeHsbl: 6€H30J U TOTYOJI.
TOKCHYHOCTH apeHOB

I'ereTmueckas CBA3b
YTJIEBOJIOPOIOB,
MPUHAIICKAITUX K Pa3TMIHBIM
KJaccam




[IpupoaHbIE HCTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIN Ta3
U TIONyTHBIE HETSIHBIE Ta3bl,
He(Th U MPOAYKTHI €&
nepepadoTKu

[IpupoHbIC HCTOYHUKH
YTJIEBOJOPOIOB: IPUPOIHBIN Ta3
U TIONyTHBIE He(TSAHBIC Ta3bI,
HEPTh U MPOYKTHI €€
nepepadoTKu

KonTpomnbHas pabora no
pazaeny «YTieBOAOPOIbI»

[IpenenbHble OTHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOJL.
Bonoponnas ca3b

MHOroaroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

deHo: CTPOCHUC MOJICKYIJIbI,
(I)I/I3I/ILICCKI/IC 1N XUMHUYCCKHEC
CBOfICTBa, IMPUMCHCHUC

Anpaeruapl: GopManbaeTuI U
aneTanbaerun. AneTod




OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCYCHas

[IpaxkTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYyCHOM
KHCIIOTBI»

CTCapI/IHOBaﬂ 1 OJICMHOBAas
KHCJIOTBI, KaK IIPCACTAaBUTCIIN
BBICIIHUX Kap6OHOBI>IX KHUCJIOT

MpEU1a Kak coiy BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIee NeHCTBUE

CrnoxHble 3(upbl Kak
IIPOM3BOIHBIE KaPOOHOBBIX
KUCIOT. ['Maposn3 cinokHbIX

3¢upoB

JKupsr: tunponns, npuMeHEHHE,
Ouosornyeckas posb KHPOB

YrneBoasl: coCcTas,
knaccudukanus. Baxueimme
MPEJICTaBUTEIIN: TJII0KO034,
bpykTo3a, caxaposa

Kpaxman u nemnonos3a kak
MPUPOJIHBIE MTOJIUMEPHI




KonTtponsHas padora o

2 | pasnmeny 1

9 «Kucnopoaconepxaiine
OPraHUYEeCKHE COCTMHEHUSI»

3

0 AMMHBI: METHJIAMHUH U aHWJINH 1
AMWHOKHCIOTHI KaK

3 | amdorepHbIC OpraHUYECKUE 1

1 | coenuHeHUs, KX OHOJIOTHUECKOC
3HadeHue. [lentuasl

3 benku kak npupoaHsIe

N BBICOKOMOJIEKYJISIPHBIE 1
COCIMHEHUS

3 OCHOBHBIC TTOHITUS XUMUH

3 BBICOKOMOJIEK YIS PHBIX 1
COCIUHCHHI
OCHOBHBIC METOIBI CHHTE3a

3 | BBICOKOMOJIEKYJISIPHBIX |

4 | coemunenui. [lnacTmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




11 KIIACC

J

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KonTpoa
bHbIE
padoTshI

IIpakTuye
CKHe
padoThI

Jlara
usyue
HHS

JJIeKTPOHHbIE
undgposbie
o0pa3oBarteib
HbIe pecypchl

XUMHAYECKUHN DJIEMEHT. ATOM.
DneKTpoHHask KOH(PUTypalus aTOMOB

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemeHToB M. . Menaeneena, ux
CBA3b C COBPEMEHHOW Teopue
CTPOEHHUS ATOMOB

3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB
XUMHUYCCKUX JJICMCHTOB U X
COE€IUHEHMH I10 rpyiimam 1 nepuogamM.
3HaueHue IEPUOANYCCKOro 3aKOHa 1

CHCTEMBI XUMHUYECKHUX 3j1eMeHToB J[. 1.

MenpeneeBa B pa3BUTHU HAYKU

Crpoenue BemecTBa. XUMHYECKast
CBs3b, eé BUJBI, MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOW CBS3H.
Bonoponnas cBs3b




BanenTtHoCTb.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb
oKucieHus. Belectsa MOIEKyISIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUIOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIECTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCAVHEHUM.
I'eneTn4eckas CBsI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KIIACCOB

Krnaccudukanus XuMHUECKUX peakini
B HEOPTraHUUYECKOW U OPraHUYECKON
XUMHUU. 3aKOH COXPAHEHUS MacChl
BEIIIECTB; 3aKOH COXPAaHCHUSI U
MPEBPAIICHHS YHEPTUHU TIPH
XUMHUYECKHUX PEAKIIUSIX

CxopocTs peakiuu. O6paTumbie
peakuun. XMMHUYECKOE paBHOBECHE

[TpakTrueckas padota Ne 1. «Bnusaue
pa3nuYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»




DNeKTpOIUTHYECKAs JUCCOIMALIHS.
[ToHsATHE O BOJOPOHOM ITOKA3aTeIne
(pH) pacTtBopa. Peakiiuu nonHoro
oOMeHa. ['uaponn3 opraHMuecKux u
HEOPTraHNMYECKUX BEIIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponause
pacriaBoB U pacTBOPOB CoJeit

Kontposnbnas pabota mo pazaery
«TeopeTndyeckre OCHOBBI XUMHUUY

MeTaJIJIBI, HUX ITOJIOKCHUC B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB /1. . Menjeneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB.
O6mue dpuznyeckue cBocTBa
METaJIJIOB

CIuiaBbl METAJIIOB.
DNEeKTPOXUMHUYECKUN P
HaMpPsDKEHUH METAIJIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, Kaaui, KaabIlui,
MarHui, aIlOMUHUN) U UX COCAMHEHUMN

XHAMHYECKHE CBOMCTBA XpOMa, MEIA U
UX COeIUHEHNN




XHUMHUYECKHE CBOMCTBA ITMHKA, JKeJie3a
1 UX COCTUHECHUH

[IpakTrueckas padota Ne 2. "Pemenue
SKCIIEPUMEHTATBHBIX 3a/a4 110 TeMe
«Mertamsn»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB M. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

®u3nYecKue CBOMCTBA HEMETAIIOB.
ANIOTpOMNHUS HEMETAIJIOB (HA IPUMeEpe
KHCJI0POAa, cephl, pocdopa u
yriepoza)

XUMHYeCcKIe CBOMCTBA TAJIOTEHOB,
CEphl U UX COCTMHEHUI

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa 1 Ux coeqMHEHMIA

XHUMHYECKHE CBOMCTBA yIiIepoaa,
KPEMHHS U UX COETMHEHUI

[IpuMeHeHne Ba)KHEUIINX HEMETAIIIOB
U UX COECIMHEHHUU




O0o00111eHNE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe «HemMeTamie.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi 1
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Hemerannsl"»

KonTponbHas padoTa no remam
«Metame»y u «HemeTamie

HeOpFaHI/I‘leCKHC H OPraHU4CCKUC
KHCJIOTHEI. HeopraHquCKI/Ie n
OpraHn4CeCKUC OCHOBAaHUA

AmMdoTepHbIe HEOpraHUYeCKHe U
OpraHUYeCcKUEe COETUHEHUSI.
['eneTnveckast CBsI3b HEOPraHUUECKHUX
Y OpPTaHUYECKUX BEIIECTB

Ponps xuMuu B o0ecrieueHnu
AKOJIOTHYECKOM, YHEPTETUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIULUHBI

[IpencraBnenus 00 0OIMX HAYYHBIX
NPUHINIAX TPOMBIIIIICHHOTO
MOJTYYEHHS BKHEHIINX BEIIECTB




YenoBek B Mupe BELIECTB U
MaTepHualoB

B~ W W W

XHUMHA U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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