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HHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 1o XMMHUHM Ha YpOBHE CpeAHEro oOmero odpa3oBaHusi pazpaboTaHa Ha
ocHoBe PenepasibHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHU K pe3yabTaTaM OCBOSHHs (eaepanbHOl  00pazoBaTeIbHOM
nporpaMmsl cpeanero oomiero oopazosanus (POII COO), npencrasieHHbIX B PeepaibHOM
rocygapcTBeHHOM oOpazoBateiabHoM cranaapte COO, ¢ yuérom Konuenuu nmpemnoiaBanus
y4eOHOTO mpenMeTa «XuMus» B 00pa3oBaTelbHbIX opranu3anusix Poccuiickoii deneparmm,
peanu3yommMx OCHOBHBIE OOpa3oBaTelbHBIE MPOrPaMMBbl, W OCHOBHBIX MOJIOXKEHHN
«Crpaterun pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pPa3pabOTKe MporpamMMbl MO XMMHH, K OINpEAeNeHUI0 oOuei
CTpaTeruu OOy4YeHMsl, BOCHUTAHHUS M Pa3BUTHS OOy4aroUIMXcs CpeACTBaMH y4eOHOIo
npenMera «Xumus» g 10-11 xinaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHIIENITyaJIbHBIE
nojoxenuss ®I'OC COO o B3auMOOOYCITOBIEHHOCTH ILIEJTIeH, COACpIKaHUS, PE3yIbTAaTOB
o0Oy4yeHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHME, I0JIy4aeMO€ BBIITYCKHHKaMHM 0011e00pa30BaTeabHOM
OpraHu3aliM, SBISETCS HEOThEMJIEMON uYacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIOIINM ATarloM peajin3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIIOUEBBIX
[IEHHOCTEH, TPUCYIINX IEIOCTHOW CHUCTEME XHMHUYECKOTO OO0pa3oBaHUs. IJTH IIEHHOCTH
KacaroTcs TIO3HAHUS 3aKOHOB MPHUPOJIBL, (POPMUPOBAHHUS MUPOBO33PEHHS U OOIIEH KYIbTYPHI
Yell0OBEeKa, a TaKXkKe 3KOJOTMYeCKHM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY 3/J0POBBIO M
npupoaHo cpene. Peanmusyercs xumuueckoe oOpa3zoBaHUE OO0YyYaloOIIMXCS Ha YpPOBHE
cpenHero oOmero o0pa3oBaHusl CpeACTBaMU YUeOHOTO mpeaMera «XUMHUs», CoepKaHue u
MIOCTPOEHHE KOTOPOTO OMNPEAETICHbl B MPOrpaMMe MO XUMHUHU C Y4ETOM CHELM(PUKH HAyKU
XUMUH, €€ 3HaUeHHs B MO3HAHUM NPUPOIbI U B MaTEPUAIBHOM KM3HM OOIECTBA, a TAKXKE C
yu€TOM OOIIMX Lesel ¥ NPUHIHUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero ooOmiero oopazoBanus B Poccuiickoit @eneparumn.

XuUMHS Kak D3JIEMEHT CHUCTEMbl €CTECTBEHHbIX HAyK HrpaeT o0co0yl0 poib B
COBPEMEHHOU ITUBUIN3AIINH, B CO3IaHUH HOBOW 0a3bl MaTEepUAIBHON KyIbTyphl. OHa BHOCHUT
CBOM BKIax B (OPMHUPOBAaHME pPALMOHAIBHOIO HAyYHOI'O MBIIIJICHHUS, B CO3JaHUE
LIEJIOCTHOTO TMPE/ICTaBICHUS 00 OKPY)KAIOLIEM MUPE KaK O €IMHCTBE NMPUPOJbI U YeJIOBEKa,
KoTOopoe (opMHpYyeTCs B XMMHUHM Ha OCHOBE IIOHMMAHHUS BELIECTBEHHOIO COCTaBa
OKpYXKaOILEro MUpa, OCO3HAHMsI B3aUMOCBSI3M MEX]ly CTPOCHUEM BELIECTB, UX CBOMCTBaMU
Y BO3MOXHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3aumojneicTBYs ¢ JpYyrMMH €CTECTBEHHBIMH HayKaMM, XHMHs cCTajia
HEOTHEMJIEMON YaCThbI0 MUPOBOM KYJIBTYphl, HEOOXOIUMBIM YCIIOBUEM YCIIEHUIHOI'O TpyJa U
KHU3HU KaXaoro uieHa oOmectBa. CoBpeMeHHas XHMMUsS Kak HayKa cO3MJaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelIeHue INI0OaNbHBIX MPoOJeM YCTOHYMBOTO
pa3BUTHUSL 4YEJIOBEYECTBA — CBIPbEBOM, DSHEPreTMYECKOW, MHIEBOM, HSKOJOTHYECKOM
0€30I1aCHOCTH U OXPaHbl 37J0POBBSI.

B cooTBercTBUM ¢ 00LMMM LENSAMU U NPUHLUIIAMH CPEJHEro o0Iero oopa3zoBaHus
comepxkanue mnpeamera «Xumus» (10-11 xmacebl, 0a30BbI  ypOBEHb HM3y4EHUs)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJrOTOBKY OOYdaroIuxcs,
HEOOXOJMMYI0O MM IS BBIPAa0OTKH MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIIEIIHOTO
BKJIFOYEHUSI B KM3Hb COLIMYMa, MPOJOJDKEHHMS OOpa30BaHUS B pa3IMYHBIX 00JacTsX, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEHL.

CocraBnsiomuMu npeamera «XuMus» sSBISIOTCS 0a30Bble Kypchl — «Opranndeckas
xuMus» U «OOmas ¥ HeopraHuueckass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUs
KOTOPBIX SIBJISIOTCS OCHOBBI 0A30BOM HAyKM: CHCTEMa 3HAHHM 10 HEOPraHMYECKOM XUMHH (C
BKJIFOYCHHEM 3HAHUM W3 OOIIed XMMMU) U OpraHuyeckoid Xxumuu. PopMHUpOBaHUE TAHHOU



CHCTEMBl 3HAHUM NpPHU HU3YyYCHHUU TIpeaAMeTa 00eCHeunBaeT BO3MOKHOCTH PACCMOTPEHUS
BCEro MHOTO0Opa3us BEIIECTB HA OCHOBE OOIIHMX IMOHSATHIA, 3aKOHOB M TEOPHI XUMUHU.

Crpykrypa conepkanuss KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHu4veckasi XuMus» CPOpPMHpPOBAHA B MPOrpaMMe MO0 XUMHHM Ha OCHOBE CHCTEMHOTO
MOJIX0Ja K M3YYEHHIO Yy4eOHOro marepuaia M OoO0yCIOBIEHA MCTOPHUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUU HA ONPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOU
XMMHMM BEIIECTBA pAcCMAaTPUBAIOTCS Ha YpPOBHE KIIACCUYECKOW TEOpPUU CTPOEHUS
OpraHMYECKUX COEJAMHEHUN, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKMX M 3JIEKTPOHHBIX
MPEJCTaBICHUN O CTpOeHMH BemiecTB. CBeIeHH 00 M3y4aeMbIX B Kypce BEIIeCTBaX JAOTCS
B Pa3BUTHM — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX COeIUHEHMH. B
Kypce OpraHM4ecKON XUMHH TOJIy4aloT pa3BUTHE COPMHPOBAHHBIC HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHHsS  TEPBOHAYAIBHBIC TIPEACTABICHUS O XHUMHYECKOH  CBS3H,
KJIaCCU(UKAMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELLIECTB OT UX CTPOEHMS,
0 XMMHYECKOW PEaKIINH.

[Tox HOBBIM yrjiom 3peHus B mpenMere «XHUMHs» 0a30BOr0 YpOBHS paccMaTpHUBaeTCs
M3Y4YEHHbII Ha YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs TEOPETUYECKUN MaTepual H
(akTOJIOrMYecKUe CBEIEHUS O BEIeCTBAX M XMMMUYECKON peakiuu. Tak, B 4acTHOCTH, B
Kypce «OO0mas u HeopraHUYecKass XUMUs» 00YyJaroluMcs MPEI0CTABISAETCS BO3MOXKHOCTh
OCO3HATh 3HAYEHHE MEPHOJUYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTHYECKUX
MO3UILMH, TIyOXKe MOHATh MCTOPUYECKOE W3MEHeHHWe (QYHKIHMM 3TOro 3akoHa — OT
o0oOmaroiei 10 00bICHAIOMIEN U TPOTHO3UPYIOIIEH.

Ennnas cucteMa 3HaHUN O BOXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX
U TPUMEHEHUH, a TaKKe O XMMHMUYECKUX pEaKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpoTeKaHus JomnoJHseTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu CoJepKaHusl, UMEIOITUMU
KYJIbTYPOJOTHYECKMM U TPUKIATHOW XapakTep. DTH 3HAHMSI CHOCOOCTBYIOT MOHMMAHHUIO
B3aMMOCBSI3U XUMHH C JAPYTUMHU HayKaMH, pPacKpbIBalOT €€ poJib B IO3HABATEIbHON H
MPAKTUYECKON AESITEeTbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBOKEHUS K MPOLIECCY
TBOpUECTBa B OOJACTHM TEOPUM U MPAKTUUYECKUX MPUIOKEHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX HpoldiieMax,
CBS3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh HMH(POPMALMIO M TPUMEHATH €€ s
MOTNOJHEHUs]  3HAHWM,  pelleHHs  WHTEJUIEKTYyaJbHBIX M AKCHEPUMEHTAJIbHBIX
UCCIIeIOBATEeNIbCKUX 3a7ad. B 1enom conepxanue ydeOHOro npeaMera «XHUMHUS» JaHHOTO
YpOBHS U3YyYEHUSI OPUEHTHPOBAHO Ha (popMHpoBaHHE y 00yUaIOIIUXCS MUPOBO33PEHUYECKOM
OCHOBBI JJIs TOHUMaHUS GUWIOCOPCKUX UACH, TaKUX Kak: MaTepHalbHOE EIUHCTBO
HEOPraHMYeCKOTro U OPraHMYecKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTaBOM
U CTPOCHHUEM, TMO3HABAEMOCTh MPHUPOJHBIX SBICHUN NYTEM OHKCIEPUMEHTAa U PEIICHUS
MPOTUBOPEUYUN MEXIy HOBBIMU (DaKTaMHM U TEOPETUUYECKUMHU MPEINOCHUIKAMH, OCO3HAHHE
pOJI XUMHUH B PEUICHUH OHKOJIOTUYECKUX TMpoOsieM, a Takke MpobdieM cOepexeHus
SHEPreTHYECKUX PECYpPCOB, ChIPhs, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3aay BOCIUTAHUS, Pa3BUTUS M COLMATU3ALUU OOYYArOIIUXCS
MPUHATHIE TPOrPaMMOM MO XUMHU MOAXOJBI K OMPEACNCHUIO COJAEPKaHUS U MOCTPOCHUS
mpeaMera IpeaycMaTpuBaroT — (OPMUPOBAHHME YHHBEPCAIbHBIX Y4YEOHBIX JEHCTBUH,
uMeroluX 0a30BO€ 3HAUEHUE IS PA3NIUYHBIX BUJOB JEATEIBHOCTH: PEUICHHs MpoOieM,
MOMCKA, aHaInW3a U 00pabOTKM MHPOPMALMU, HEOOXOJUMBIX Ul MPUOOPETEHHs OIbITa
IIPAaKTUYECKOW W HUCCIIEOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MIO3HAHUU XUMUHU.

B npakTtuke mpenojaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOIO OOLIero oOpa3oBaHMs,
TaKk M Ha YpPOBHE cpeaHero oOIiero o0pa3oBaHUs, NMpPU OMNPEAETICHUU COAEp)KaTeIbHON
XapaKTEPUCTUKH LIeJIel M3y4eHUs IpeaMeTa HalpaBICHUEM IIEPBOCTEIEHHON 3HAYMMOCTH
TPAJULIMOHHO TpH3HAETCA (OPMHUPOBAHME OCHOB XUMHUECKOM HayKu Kak o0iacTu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTUYECKON IEATEIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOIUYECKON TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEECIICHUIO LIEJIEN N3YUEHUS IPEIMETA SIBIISIETCS BIIOJIHE OIPAB/IaHHBIM.



CornacHo HaHHOﬁ TOYKEC 3pCHUA INIaBHBIMHU LCIAMH U3YUCHUSA IMMPCAMCETA «XuMus» Ha
6azoBom ypoBHe (10 —-11 K1) sIBISIFOTCSI:

(hopMHpOBaHHE CUCTEMbl XUMHUYECKHX 3HAHUH KaK BaKHEUIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIKOYEBBIC TMOHATHUA,
(dyHIaMEHTAJIbHBIE 3aKOHBI W TEOPHM XWUMHUH, OCBOCHHE sSI3bIKa HAYKH, YCBOCHUE U
MMOHUMAHHUE CYIIHOCTH JIOCTYNHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO  XapakTepa,
O3HAKOMJIEHHE C HICTOPHUEN UX PA3BUTHUS U CTAHOBIICHHUS;

(hopMHpOBaHKE U PA3BUTHE TPEJCTABICHUN O HAYYHBIX METOJ[aX MO3HAHUS BEIICCTB
U XAMHYECKUX PEAKINi, HEOOXOTUMBIX ISl MPUOOPETCHHUS yMEHUW OpPUEHTHPOBATHCS B
MHpE BEIIECTB U XUMHUUYECKUX SIBJICHUH, UMEIOLIMX MECTO B IPUPOJE, B NMPAKTUUYECKOU U
MMOBCEIHEBHOM JKU3HU;

pasBUTUC YMGHI/Iﬁ A CcIoco0oB ACATCIbHOCTH, CBA3aHHBIX C Ha6J'IIOJleHI/I€M n
00BsCHEHUEM XUMUYECKOTO IKCIEPUMEHTA, COOII0IEHNEM TpaBuJl 0€3011aCHOr0 0OpaIeHUs
C BEIIECTBAMHU.

Hapsiny ¢ aTim, conepikarenbHas XapaKTepUCTHKA TIeNIe U 3a7ad U3ydeHus peaMeTa
B IporpaMMe MO XHMHUU YTOYHEHAa M CKOPPEKTHpPOBaHAa B COOTBETCTBHH C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME cpesiHero oduiero oopasoanusi. CeroHs B NPenolaBaHuu XUMHUH
B OOJbIIed cTeneHW OTHAETCS MPEOINOYTCHUE IMPAKTHYECKOW KOMIIOHEHTE COJepKaHuUs
oOyueHusi, OpPHUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKAa 0O0IIe00pa3oBaTeabHON
OpraHu3alliy, BIIAJCIONIETO HE HAOOpOM 3HaHMMU, a (PYHKIMOHAIHHON TPAMOTHOCTHIO, TO
€CTh CIIOcO0aMH ¥ YMEHHSIMH aKTUBHOTO TIOJIy4SHUs 3HAHUH W MIPUMEHEHHS X B PEeaTbHOM
KU3HU [T PEIICHNAS MTPAKTUIESCKHUX 3a/1aY.

B cBs3u ¢ 3TMM TIpu U3ydeHHMH TpenMera «XHWMHS» JIOMHHHPYIOIIee 3HaYeHHe
MIPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus OOyyaromMXcs K YCJIOBHSM JUHAMHYHO Pa3BUBAIOIIETOCS MUDA,
(dbopMHUpOBaHHE HWHTEIIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSATHIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPHUMEHEHUEM;

dbopmupoBaHrEe y OOYYAIONIMXCS KIIOUEBBIX HABBIKOB (KJITIOYEBBIX KOMIICTCHITUH),
UMEIOLIUX YHHBEPCAJIbHOE 3HAUCHUE JJIS PA3UYHBIX BUAOB JEATEIBHOCTH: PEIICHUS
nmpoOJieM, TIOKWCKa, aHaM3a U 00pabOTKKM MHGOPMAIMK, HEOOXOAUMBIX JJIs MPHOOpPETEHUS
OTbITa JESATEILHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUHU XMMHH, a TaKkKe JUIs
OLICHKM C TIO3MLUN SKOJOrM4ecKod Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB H
XMUMHYECKUX MPOIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE  I[IO3HABATEJIBHBIX  HHTEPECOB, HMHTEUIEKTYaJlbHBIX W  TBOPYECKHUX
CIOCOOHOCTE 00YyYaroIUXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIE 3HAHUS
M0 XMMHUU B COOTBETCTBUU C YKU3HEHHBIMH MOTPEOHOCTSMHU, HCIOJIB30BAaTh COBPEMEHHBIE
nH(OPMALMOHHBIE TEXHOJOTHM JUIsl MOWMCKAa M aHalIM3a Y4eOHOM M HaydHO-NOMYJISIPHOMN
nH(OPMALIUA XUMUYECKOTO COJIEPIKAHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMUXCS aCCOIMATUBHOTO U JIOTMYECKOTO
MBIILJICHHUS, HAONIONATENbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HE00XO0/AMMBI, B YACTHOCTH, NP TJITAHUPOBAHUU U IPOBEIEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOyJaromuxcsi yOEeKIEHHOCTH B T'yMAaHUCTUYECKON HaIpaBICHHOCTH
XUMUHM, €€ BaXHOW pOMM B pEIIEHUH TJOOAIbHBIX MpoOJieM  paluoOHAIBLHOTO
IIPUPOJIOTIOIIL30BAHUS, MOTIOJHEHHSI SHEPTETUUECKUX PECYPCOB U COXPAaHEHHs! MPUPOIHOTO
paBHOBECHUS, OCO3HAHMsSI HEOOXOJUMOCTH OEpEeKHOrO OTHOLIEHHS K IMPHUPOJE U CBOEMY
3/I0pPOBBIO, @ TaKKe€ NPUOOPETEHMsI OTNbITAa HCMOJIb30BAHUS TOJTYYEHHBIX 3HAHUN Ul
MIPUHSTHS TPAMOTHBIX PEHICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKIUMHU SIBJICHUSIMHU.

B yueOGHOM miaHe cpenHero oOmiero oOpa3zoBaHus MpeaMeT «XHUMHs» 0a3z0BOTro
YPOBHSI BXOJUT B COCTaB MpeAMETHON 00macTi «EcTeCTBEHHO-HAyYHbBIE TPEIMETHIY.



OO1ee uncIo 4acoB, OTBEACHHBIX I U3YYCHUS XUMUU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctarisier 68 gacos: B 10 kmacce — 34 vaca (1 gac B Henmeno), B 11
kiacce — 34 yaca (1 yac B Heziemio).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoi XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE
B IIOJIy4YEHHM HOBBIX BEILECTB U MaTepuajoB. Teopusi CTpOEHUsI OPraHuYeCKUX COEIUHEHUM
A. M. byrnepoBa, e€ ocHOBHbIE MOJOKEHUSI. CTPYKTypHBIE (OPMYIBI OpraHMYECKHX
BelecTB. ['omosorusi, usoMmepusi. XUMHUYECKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX —
OJINHApHbIE U KPATHBIE CBS3U.

[IpencraBnenne o kinaccudukanuu OpraHudeckux BemiectB. HomeHknarypa
OpraHMYECKUX COEIMHEHUHN (CUcTeMaTHyecKas) M TPUBHAIbHbIE Ha3BaHMSI Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YUEHHMs] BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJICHHE
c oOpa3naMu OpraHMYEeCKHX BEIIECTB U MaTepualaMM Ha UX OCHOBE, MOJEINPOBAHHE
MOJIEKYJI OpraHUYECKUX BEIIEeCTB, HAOIO/IEHNE U ONMCAaHUE AEMOHCTPALMOHHBIX OMBITOB IO
MPEBPALEHUIO OPraHMYECKUX BEIEeCTB NpU HarpeBaHuu (IJIaBjieHHe, OOyriIMBaHHE H
TOpEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKHU psAa. MeTaH u 3TaH — mpocTeumne
MPE/ICTAaBUTENN AJKAaHOB: (PU3MUYECKHE M XMMHMYECKHE CBOMCTBA (peakUuu 3aMelieHUs U
rOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psiA. OTWIEH W MPONUJIICH —
MpOCTEHIINE MPEACTABUTENN AJKEHOB: (M3WYECKHE U XMMHUYECKHE CBOWCTBA (peaKiuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIUU, OKUCICHUS U TOJMMEpU3AINH), TOTydeHHEe
Y IPUMEHEHHUE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHIITNE XUMHUIECKUE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psia. ALETuiIeH —
MPOCTEHIINI TPEeICTaBUTENb AJKMHOB: COCTaB, CTPOEHHE, (uU3MuecKkue M XUMHYECKUe
CBOMCTBa (peakluuu TUIPUPOBAHHUS, TATIOTEHUPOBAHUS, THAPATALIMH, TOPEHNUs), IOJydeHHE U
IIPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (pu3nueckue U XUMHUYECKHE CBOWCTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MOJyueHUE M HpUMeHeHue. Tomayols: cocTaB, CTPOEHUE,
¢busznueckue M XUMHUYECKHE CBONCTBA (pEakiuy TaJOTCeHUPOBAHHMS W HUTPOBAHUS),
MOJYy4YeHUe W  I[pUMEHEHHE. TOKCMUYHOCTh apeHOB. ['eHeThueckass CBA3b  MEXKIY
YII€BOI0POJaMH, MPUHAIIEKAIINMU K PA3JIMYHBIM KIIaCCaM.

[IpupoaHble UCTOYHHUKH YTIIEBOAOPOI0B. [IpupoaHblii ra3 u NomyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepabOTKu HePTHU: TEPEroHKa, KPEKUHT
(Tepmuyeckuii, KaraauTHueckuil), mnuponu3. IlpoaykTel mepepaboTku HedTH, HX
IIPUMEHEHHE B IPOMBIIIJIEHHOCTU U B ObITY. KaMEeHHBIH yrosb 1 MPOAyKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAJILHBIE METO/Ibl M3YYEHMsI BEIECTB U MX MPEBPAIICHUN: 03HAKOMIICHHE
c oOpasmamu TUIacTMacc, KaydykoB H pe3uHbl, koulekuuu «Hedte» u  «Yromby,
MOJEIUPOBAHNE MOJIEKYJI YIJIEBOJIOPOJIOB u raJIOr€HOTPOU3BOAHBIX,
MIPOBEICHUE MPAKTUYECKOM pabOoThl: MOJyYeHHE ITUIIEHA U U3YUYEHHE €ro CBONUCTB.

PacuérHble 3a1aun.

Brerurcnenuss Mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJIHOTO BEIIECTBA MJIM MPOAYKTAa PEaKLMU 1O M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKIIUH).




Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE CHHMPTHI. METaHOJ M 3TAHOJ: CTpPOCHHE, (PU3NYECKHE U
XMMHMUYECKHE CBOMCTBA (peaklny ¢ aKTUBHBIMHM METaJJIaMH, TaJIOr€HOBOI0POIaMU, TOPEHHUE),
IIpUMEHEHHE. BOMOpOaHBIE CBS3M MEXKIY MOJIEKYJlaMU CIMPTOB. [lelicTBHE MeTaHOJIa U
9TaHOJIa Ha OPraHU3M YE€JIOBEKa.

MHOroaToMHbI€ CHHUPTHI. DTHICHIVIMKONb W TJIMLEPHUH: CTPOCHHUE, (PU3HUECKUEe U
XMMHMUYECKHUE CBOMCTBA (B3aUMOJEHCTBUE CO WIEJIOYHBIMU METAJJIaMU, KayeCTBEHHas
peakuusi Ha MHOTOATOMHBIE crnupThl). [lelficTBue Ha opranu3m denoBeka. [Ipumenenue
[JIMLEPUHA U STUJICHTJIUKOJISL.

@DeHoI: CTPOEHHE MOJIEKYNbl, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢benona. [lpumenenne penomna.

Anbnerunpl ¥ ketoHbl. dopmanpierus, aneTanbIeruja: CTPOEHUE, (U3NYECKUE U
XMMHMUYECKHUE CBOMCTBA (pEaKlMU OKHMCIEHUS M BOCCTAHOBIJIEHUS, KAUECTBEHHBIE pPEaKLUN),
MOJIy4Y€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TMpefeNbHblE KAapOOHOBBIE KHUCIOTHL. MypaBbUHas U YKCycHas
KHUCJIOTBI: CTpOEHHE, (pu3nueckue M XMMHUYECKHE CBOMCTBa (CBOilcTBa, 00mMe Juisd Kiacca
KHUCJIOT, peakius 3TepuuKanumn), noiydeHne u npuMmenenue. CteaprHoBas U OJIEMHOBAsS
KHUCJIOTBl KaK TMPEJCTaBUTENN BBICHIMX KapOOHOBBIX KHMCIOT. Mpbljga Kak COJM BBICIIHUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE JACHCTBUE.

CrnosxHble 3(hupbl Kak IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckast posb )KHpPOB.

VYrneBoapl: coctaB, KiacCHUUKAIMSA YriaeBOJOB (MOHO-, AW- W TOJHCAXapHbl).
['moko3a — mpocTeinii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYIbI, (hU3nuecKue u
XMUMHUYECKHE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucienne aMmuadHbIM
pactBopoMm okcuma cepedpa(l), BoccraHoBieHHe, OpOKEHHE TIIFOKO3bI), HAaXOXJIEHHE B
pHUpoie, IpUMeHeHue, Onosornyeckas poib. PorocuHTes. PpykTo3a Kak U30MEpP TITIOKO3HI.

Kpaxman u 1enitonosa kak npupoiasie noiauMepsl. CTpoeHHne KpaxMaia U LHEJUTI0NI03bI.
Ouznyeckue M XMMHUYECKHME CBOMCTBAa Kpaxmaia (TUAPOJM3, KAaueCTBEHHAas peakuus C
HOJIOM).

OKCIIepUMEHTANIbHBIE METObl M3YYEHUSl BELIECTB M MX MPEBPAIICHUI: MPOBEICHHE,
HaOJII0/IeHNEe U OMHCAHHUE JIEMOHCTPAIIOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHbBIE
peaKkIMy OJHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHosia okcuaoMm Menu(ll)), MHOTOATOMHBIX
CUpTOB (B3auMoOJeicTBUE TimiepuHa ¢ ruapokcuaom meau(ll)), ampaernnoB (OKuciIeHUE
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom wmemu(ll), B3ammonericTBue
KpaxMaja C HMOJIOM), MpOBEJIEHUE NPAKTHUYECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3a1aun.

Boruricnenuss mo ypaBHEHHIO XHMUYECKOHM peakiuu (Macchl, 00b&Ma, KOIMYecTBa
HCXOJHOTO BELIECTBA WJIM MPOJYKTAa PEaKIUU MO0 H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIINHN).

A30TCoepIKale OPraHndecKie COSqMHEHMUS.

AMUHOKUCIOTEI Kak am(oTepHble OpraHMYeckue coeAuHeHus. @Dusuyeckue Hu
XMMHUYECKHE CBOMCTBA aMMHOKUCIOT (Ha MpUMepe IIMIMHA). buonornyeckoe 3Ha4YeHHE
aMuHOKHUCIOT. [lenTumpl.

benku xak mpupoIHbIE BHICOKOMOJIEKYJISIpHBIE coeAnHeHus. [lepBuuHas, BTOpuyHas u
TpEeTUYHasl CTPYKTypa OelKOoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMJIPOJIM3, JEHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKclepUMEeHTaIbHbIE METO/Ibl M3YUYEHUS BEUIECTB U UX NPEBpALlCHU: HaOM0AeHue U
OTIMICaHHE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalusi OelIKOB MPH HArpeBaHWH, LBETHHIC
peaxiuu OEeIKOoB.

BricokomoiieKyJIsIpHbIE COeIMHEHHS

OcCHOBHBIE MOHATHSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COECAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb IOJIMMEPHU3ALUH, CPENHAS MOJEKyIsipHas Mmacca. OCHOBHbIE




METO/bl  CHHTE3a  BBICOKOMOJIEKYJSPHBIX  COCIMHEHUH  —  mojuMmepusauus U
IIOJINKOH/ICHCALIUS.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHMsI BEIIECTB U MX MPEBPAIICHUIN: 03HAKOMJICHHE
¢ oOpasuamu MPUPOTHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayqyKOB.

MexnpeIMETHBIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3ed NpU W3Y4EHUHM OpraHudeckod xumuu B 10
KJIacCe OCYIIECTBIIETCS YEpE3 UCIOIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK ¥ IOHSTHUM, SIBJISIOIIMXCS CHUCTEMHBIMU Ui OTAEIBHBIX IPEJIMETOB €CTECTBEHHO-
Hay4yHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHHE, HAYYHBIM (aKT, TUMIOTE3a, 3aKOH,
TEOpUsl, aHAJIM3, CHUHTE3, KIacCU(pUKalus, MNEPUOJUYHOCTh, HAOIIOJEHUE, W3MEPEHUE,
AKCIEPUMEHT, MOJIETTUPOBAHUE.

®duznka: marepusi, JHEpPrus, macca, aToM, 3JIEKTPOH, MOJIEKyJa, 3HEPreTUYeCKUui
YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BETUUUHbI
U €AMHUIIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEIIECTB B opraHusMe, (GOTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBObI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHEpasbl, FOpHBIE TOPOIbI, TOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorusi: mnuuieBble MPOIYKTHI, OCHOBBI PALMOHAIBHOTO THMTAaHUS, MOIOIIUE
CpEICTBa, JEKAapCTBEHHbIE U KOCMETHYECKHE INpenapaThl, MaTepualibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUM

XUMHUYECKUN dJeMeHT. AToM. Sapo aroma, W30TOMBL. DJEKTPOHHAsS 000JOYKa.
DHEepreTUYecKre ypPOBHH, IOAYPOBHH. ATOMHBIE opOuTamud, S-, P-, 0- DIEMCHTBHI.
OcoOCHHOCTH pacrpeiecIieHus] JIEKTPOHOB IO OpOMTAIsIM B aTOMax JJIEMEHTOB TEPBBIX
YETBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAITHs aTOMOB.

[lepuonuueckuii 3akoH u llepuoamyeckas cucTeMa XUMHUYECKUX dJeMEHTOB /I,
N. MenpaeneeBa. CBs3b MEpUOIUYECKOTO 3aKOHA U [lepnoauyeckoil CUCTEMbl XMMUYECKUX
anemenToB [l. 1. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB M OOpa3yeMbIX MMH IPOCTBIX M CIIOXKHBIX
BEIIECTB I10 T'PYIIAM U IepruojaM. 3HaYEHUE MEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BHUIbI XMMUYECKOW CBs3U (KOBAJICHTHAS
HETIOJISIPHAS U MOJIsIpHAas, HOHHAs, MeTaJUTM4ecKas ). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKOH CBs3M  (OOMEHHBIM M JOHOPHO-aKUENTOPHBIM). BomopomHas  CBs3b.
BanentHocTb. D1eKkTpooTpUIIaTEIbHOCTh. CTENeHb OKUCIeHUs. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA
cocTaBa BemiecTBa. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIIA KPUCTATUTUYECKOW PEIIETKH.

[lonartue o aucnepcHbIX cuctemax. VICTUHHBIE M KOJIJIOMJHBIE pacTBOpbl. MaccoBast
JI0JISI BEILIECTBA B PAaCTBOPE.

Knaccudukanuss Heopranuueckux coenuHeHuid. HomeHkiaTypa HeOpraHu4ecKux
BeIlleCTB. ['eHeTnYecKas CBsI3b HEOPraHWYECKUX BELIECTB, MPUHAICKALIIUX K Pa3IUYHBbIM
KJlaccam.

Xumunyeckas peaknus. Knaccuduxamnuss XuMUYecKuX peakiiuii B HEOPraHUYEeCKOW U
OpPraHMYEeCKOM XUMHUHU. 3aKOH COXpPAaHEHHS MacChl BEIIECTB, 3aKOH COXpPAaHEHUA U
MpEBpAIIEHUs PHEPTUU MTPU XUMHUUECKUX PEaKLUsX.



CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (akTopoB. OOpaTUMbIe pEaKIHH.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIUSIONIUE HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle larense.

DnekrponuTudeckas auccounanus. CuiabHble U cinalble 37MeKTpoauThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIEJI0OUYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCHEepUMEHTAIbHBIE METOJIbl U3YYCHUS BEIIECTB U UX MPEBPALICHUN: IEMOHCTpAIUs
tabimmn «[lepuonudeckas cucrema xumudeckux 3yeMeHnToB [l M. MeHaeneeBa», nzyueHue
MOJIeNIeN KPUCTALNTHYECKUX PEIIETOK, HAOII0ICHHE
U ONHCAaHUE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3joXKEHHUE NEPOKCHIA
BOJIOpOJIa B TMPHUCYTCTBUHU KaTajln3aTopa, ONPEIEICHHE CpPEllbl PAacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIHHOTO WHIUKATOPA, PEAKIHUHM HWOHHOTO OOMEHAa), IPOBEICHUE
MPaKTUYECKOU paboThl «BiusiHue pa3auuHbIX PaKTOPOB HA CKOPOCTh XUMUUECKOU PEAKIIHI.

PacuérHble 3amauu.

Pacuérel mo ypaBHEHMSIM XMMHUYECKHX PEaKIUi, B TOM YHUCJIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€ThI C UCTIOJIb30BAaHUEM TTOHSTHUS «MAacCOBasi J0JIS1 BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. [lonoxkenne HemerauioB B llepuoamyeckoll cucremMe XHUMHUYECKHUX
anemenToB [[. . MenneneeBa u 0coOeHHOCTH CTpoeHus aromoB. dusmueckue cBoiicTBa
HEMETAJUIOB. AJUIOTpOTIHSI HEMETA/UIOB (Ha MpuUMepe Kuciaopojaa, cepbl, ¢ocdopa u
yTJIepo/ia).

XUMHUYECKHE CBOMCTBA BAXKHEHIINX HEMETAIIOB (TaJOTE€HOB, CEphl, a30Ta, (ocdopa,
yriiepojia W KpPEeMHHs) W UX COCAWHEHUH (OKCHUIIOB, KHUCIOPOICOJEPKAIINX KHUCIIOT,
BOJIOPOJHBIX COCTMHEHHM ).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHU.

Meramnsl. [lonoxxenne meramioB B [lepuoanueckoil cucteMe XUMHUYECKUX DJIEMEHTOB
. U. MenpneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX OO0OJOYEK aTOMOB METAJIIOB.
O6mme ¢usnyeckue cBoiicTBa MeTawioB. CIIaBbI METAJIOB. DJIEKTPOXUMHUYCCKUN PsI
HanpsH>KEHU METaJIOB.

XWMHUYECKHE CBOWCTBA BAKHEUIINX METAUIOB (HATPUM, KaJIWi, KaJbI[UH, MarHui,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUMHEHU.

O61ue crnocoObl Noay4eHus MeTasuioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpAIllEHUN: H3Yy4YCHUE
KOJUIEKIIMM «MeTasulbl M CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHUE HKCIEPUMEHTAIbHBIX
3ama4, HaOMIOJEHWE U ONHCAHWE JIEMOHCTPAIMOHHBIX U  JJAOOPATOPHBIX  OTBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOPAMHU KUCIIOT U IIeJouel, KaueCTBEHHbIE
peaKuu Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3agaum.

Pacuétbl Maccel BemiecTBa Wil 00bEMa ra3oB MO0 U3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKI[UU BELIECTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuA 4 KA3Hb

Ponp xumMum B oOecrneueHUM HKOJIOTUYECKOM, OSHEPreTHYecKOW U  MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O HAyYHBIX METOJAaX MO3HAHMS BEIUIECTB U
XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX TPUHIUINAX TPOMBINIJICHHOTO MOJYyYeHUs
BOKHEMIIINX BEUIECTB.

UYenoBek B MHpEe BEIIECTB M MaTEPUANIOB: Ba)KHEWILIME CTPOUTENIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKIIO, KepaMHKa, MaTepHaJIbl JUIsl SJIEKTPOHUKH,
HaHOMATEPHUAJIbl, OPraHUIECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuUMHS U 3J0pOBbE YEJIOBEKA: MpaBujia UCIOJIb30BAHUS JIEKAPCTBEHHBIX NPENaparoB,
MpaBmiIa 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XUMUU
B MOBCE/IHEBHOM KU3HHU.




MexnpeIMETHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBSA3EH IPU U3yYEHHUH OOIIeH U HEOPraHMUECKOW XUMUU
B |1 Kkmacce OCyIIeCTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYIHBIX
MOHATUM, TaKk M MOHITUH, SBISIIOIIMXCS CHUCTEMHBIMM JUI OTJIENbHBIX IIPEIMETOB
€CTECTBEHHO-HAY4YHOTI'O LIUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE MOHATHUS: HAyYHBIA (DaKkT, THUIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHHTE3, KJIACCH(HUKAIMA, NEPUOJUYHOCTh, HAONIONEHHE, AKCIEPUMEHT,
MOJEIUPOBaHUE, U3MEPEHUE, SIBICHUE.

®duznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
paZvoOaKTUBHOCTb, MOJIEKYJIa, DSHEPreTUYECKHUI YpOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PM3MYECKUE BEIMYMHBI M EIUHHIBI MX HW3MEpPEHHS,
CKOpOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE NCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnomorust:  XuMUYeckass  IPOMBIIUIEHHOCTb,  METAJULYprusi,  MPOU3BOJCTBO

CTPOUTECIIBHBIX MarepuaiosB, CEIIbCKOXO03SMCTBEHHOE IMIPOM3BOACTBO, nuIcBas
MPOMBIIIJICHHOCTD, q)apMaHCBTI/I‘-Ie()KaSI MPOMBINIJICHHOCTb, MPOU3BOJACTBO KOCMETHUYCCKUX
npemnaparos, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepuaios, DJICKTPOHHAA

MPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTUH.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHMA ITPOI'PAMMELI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYUYarOIIMMUCS
nmporpaMM  cpefHero ooOmiero  o0pa3oBaHus  (JIMYHOCTHBIM, METANpPEJIMETHBIM U
npeaMeTHelM). HaydyHo-meTonuueckoil  OCHOBOM it pa3paOOTKM  IJIAHUPYEMbIX
pe3yabTaTOB OCBOCHHS IMPOTPAaMM CpPEIHEro OO0mero oOpa3oBaHUs SBISETCS CHUCTEMHO-
NEeSITEIbHOCTHBIN TIOIXO/.

B cootBeTcTBUM € CHCTEMHO-/IEATEIBLHOCTHBIM IOJXOJOM B CTPYKTYpPE JMUHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeaMeTa «XUMHUsS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

0CO3HaHUE 00YYAIOIIUMHUCS POCCUICKON IpaskIaHCKOM UACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

LIEJICHANIPaBJICHHOE pPa3BUTUE BHYTPEHHUX YOEXKIEHMH JIMYHOCTM Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEN U UCTOPUYECKUX TP 0a30BOM HAYKH XUMMHH;

TFOTOBHOCTb M CLIOCOOHOCTh 00yUarOUIUXCs PYKOBOJCTBOBATHCS B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMHU, MPHUCYIIMMH IIEJIOCTHOM CHCTEME XHMHMUYECKOTO
o0pa3zoBaHus;

HaJM4ue MPaBOCO3HAHMS SKOJIOTMUECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pPE3YNbTaThl OCBOEHUS IpeameTa «XHUMHs» IOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCHHUTATENbHOW JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COLIMOKYJBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHM M HJA€AJaMU POCCUHCKOTO
IpaXJaHCKOTO O0IecTBa, MPHUHATHIMU B OOIIECTBE HOPMAaMH W TpaBUJIaMH TOBEICHMUS,
CIOCOOCTBYIOUIMMHU  TIpoOIleccaM  CaMOIIO3HAHMSA, CaMOPAa3BUTHSI U  HPABCTBEHHOIO
CTaHOBJIEHUS JIMYHOCTU 00yUYaIOUTUXCS.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «XUMHUA» OTPAXKAIOT
c(OpMUPOBAHHOCTH OIBITA [MO3HABATEIBHON M MPAKTUYECKOUN JIEATEIBHOCTH OO0YJaroIINXCs
0 peanu3aliy NPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMSA:

OCO3HAaHUA OOYyYalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOS3aHHOCTEH,
YBaXXEHHUS K 3aKOHY U IPABONOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXJIMYHOCTHBIX OTHOILIECHHWI B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOpPYECKOW JEATEIbHOCTH TMPHU CO3JAHUM Yy4eOHBIX
MPOEKTOB, pEIIEHUH Y4YeOHBIX W I[O3HABATENBHBIX 3a/1a4, BBIIIOJHEHUU XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY U apryMEHTHI
JPYTUX MpU aHAIKU3€ Pa3IMYHbIX BUIOB YUeOHOM NEeSITENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMS

LIEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOU
XUMUU;

YBa)KEHHsI K MpOIlecCy TBOPUYECTBA B OOJACTH TEOPHM U MPAKTUYECKOrO MPUMEHEHHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKHU €CTh PE3yNbTaT AIUTEIbHBIX HAOII0CHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, ITOCTOSIHHOTO TPYy1a YYEHBIX U IPAKTUKOB;

UHTEpPECa W II03HABATEIbHBIX MOTHBOB B IIOJYYEHHMM M MOCIEAYIOLUIEM AaHAIU3E
nH(pOpMAIIUU O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTE€UECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIEHUBATH CUTYAIIMH, CBSI3aHHBIC C XUMHUYECKUMH SIBIICHUSIMU,

Y TIPUHUMATH OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAJIHHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

FOTOBHOCTU OLICHUMBATH CBOE IMOBEICHHUE W IMOCTYNKHM CBOMX TOBAPUIIEH C IMO3UIUHN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIIECICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MOHMMaHUS LIEHHOCTEH 30pOBOTO M 0E30MacHOTO 00pa3a KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofieHus mpaBmi 0€30MacHOTO OOpaIICHHS ¢ BEIIECTBAMH B OBITY, TIOBCETHEBHOM
KU3HU U B TPYJIOBOM JICATSIHHOCTH,

MMOHUMAHMS T[CHHOCTH MPaBWI HHIWBHIYATHHOTO W KOJUIEKTUBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIIEACTBHIA W HENPHUSITUS BPEAHBIX MPHUBBIUEK (YITOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B YYEOHO-HCCIICIOBATEIBCKON JIEATEIHHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOH U IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE B PEIICHWU MPAKTUYCCKUX 3a7ad COIUATBHON
HAIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

WHTEpeca K MPAKTUISCKOMY M3yUYSHHIO MPOPECCHI Pa3IMuIHOTO POJia, B TOM YHCJIC Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJIa U pe3yiibTaTaM TPYIOBOH JeSTEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBUIYAIBHOW TPACKTOPUU OOpa30BaHMUS,
Oynymeir mnpodeccun W peanu3aldd COOCTBEHHBIX JKHU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUSI:

9KOJIOTHYECKH  IeIecO00pa3HOro  OTHOIIEHHMsS K  IpHUpoJe, KaK HUCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMII€;

MOHUMAaHMUs  TJ0O0AJIbHOTO  XapakTepa  HSKOJOTMYECKUX  MpoOsieM,  BIUSHUA
HKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COLIMATILHON CPEJIbl;

OCO3HAHUSA HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTHKEHUN XUMHUU JUIS PpEIICHUS
BOIIPOCOB PALMOHATILHOTO MPHUPOA0NOIB30BAHUS;

AKTUBHOTO HETPUATHS JCHCTBUM, MPUHOCSIIUX Bpell OKpYyKarollel NpupoaHon cpene,
YMEHHUS IIPOTHO3UPOBATh HEeOIaronpusITHbIE 9KOJIOTHYECKUE MOCJIEJICTBUS
MpeANPUHIUMAEMbIX JEHCTBUI U TPeI0TBpALATh UX;

HaJIMYUs PA3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTUYECKON KYyJIbTYpHhI, OIbITa
NEeSITEeIbHOCTH  AKOJIOTUYECKON HANpPaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBATbCSI HMHU B
MO3HABATEIbHONH, KOMMYHHMKATHBHOW M COIMAIbHOM MpPAaKTHKE, CIIOCOOHOCTH M yMEHUs
aKTUBHO MPOTUBOCTOSTH UJICOJIOTUU XeMOohoouH;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMS CleUU(PUKN XUMUU KaK HayKH, OCO3HaHHs e€ poinu B (OPMUPOBAHUU
paIMOHaIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpeAcTaBleHuss o0
OKpY)KalIlleM MHpE KaK O €IUHCTBE NPUPOJBI M YEIOBEKa, B TMO3HAHWUU MPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpoOiieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsI COBPEMEHHOW NMBUIW3AIUU: B €€
T'YMaHUCTHYECKOW HAMPaBICHHOCTH U BaYXHOW POJIM B CO3/IaHWU HOBOM 0a3bl MaTepHaIbLHOM
KYJIbTYpPbI, PEHIEHUH TIJI00ATbHBIX MPOOJIEeM YCTONYMBOTO pAa3BUTHS YeEJIOBEUECTBA —
CBIPBEBOM, HHEPreTHUECKOW, MUIIEBOM U DKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTHH
MEJUIINHBI, 00eCTIeYeHIH YCIOBUN YCIEIIHOTO TPYAa U YKOJIOTHUUYECKH KOMGPOPTHOM KUZHU
Ka)KJIOTO 4JIeHa OOIIeCcTBa;



€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IMOHUMAHHS CYI[HOCTH METOJIOB ITO3HAHHUS,
UCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIOJIb30BaTh MOJy4aeMbIe 3HAHUS
JUIA aHaM3a W OOBSICHEHUS SIBIICHHH OKPYKAIOIIETO MHpAa W NPOUCXOISIIUX B HEM
W3MCHCHHI, YMEHHS JelaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYYCHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTLHO HCIIOJIB30BATh XHMHYECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B pEATbHBIX )KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKON IESITETbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENIPEPHIBHOMY OOpa30BaHUIO M CaAMOOOpPa30BAaHUIO, K
AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHWW [0 XHMHH B COOTBETCTBUU C IKHU3HCHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSM Tpylda B Pa3IMYHBIX cdepax mnpodeccHnoHATBHOM
JeSITEITEHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOEHUS Y4eOHOTo mnpeaMmera «XHMHsS» Ha YpPOBHE
cpenHero oOrmero 0opa3oBaHus BKIIOYAIOT:

3HauYUMbIe A5 (OPMHPOBAHUS MUPOBO33PEHUST 00YHAIOIINXCS MEXAUCHUIIIIMHAPHBIE
(MexXTpeIMEeTHBIE) OOIEeHAYIHBIC MOHSATHS, OTPAXKAIOIINE IEJIO0CTHOCTh HAYYHOW KapTHHBI
MHUpa ¥ crenn@ruKy METOJIOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPTHsl, SIBJICHHE, TMPOIECC, CUCTeMa, HAYYHBIA (aKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHs, HCCIIe0BaHNe, HAOIIOICHNEe, N3MEPEHUE, SKCIICPUMEHT U
IpyrHe);

yYHUBEpCaJbHble  yuyeOHble  JeMcTBHUS  (MO3HaBaTelIbHblE, KOMMYHUKATHBHBIE,
peryiasTuBHBIC), oOecnedynBaromue (GopmMupoBaHue (QYHKIIMOHATHPHOW T'PAMOTHOCTH |
COLIMANIHONM KOMIETEHIIMH 00y4Jatonuxcs;

CIIOCOOHOCTh  OOY4YaIOIIMXCSI HCIOJIb30BATh OCBOCHHBIE  MEXAMCLUUILTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHBEpCajbHble y4eOHbIE NEHCTBUS B IMO3HABATEIbHON U
COIMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAZACHHE YHUBEPCAIbHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSAMU.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I Io3HaABaTECJIbHBIMU HeﬁCTBHﬂMI/I:

1) 6a3oBble JJorHYecKHue AecTBUSI:

CaMOCTOSITENIPHO (OPMYIUPOBATh M aAKTyaJIM3UPOBaATh NPOOJIIEMY, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpENCNATh MENN JEATeIbHOCTH, 3a7aBasl MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;

KCMOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKkTepHble NPU3HAKU TOHATUM M YCTAaHABIMBATh HX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SABICHUM;

BBHIOMpPATh OCHOBAaHUS W KPUTEPUU i KIACCUPUKAIIMU BEIIECTB M XUMHUYECKUX
peaKuuii;

YCTaHABJIMBATh PUUYUHHO-CIIEJICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKHE pacCyXIeHHsl (MHAYKTUBHBIE, IEIyKTHBHBIC, IO AaHAJOTHH),
BBIABJISITH ~ 3aKOHOMEPHOCTH W TMPOTHBOPEUUST B  PAcCCMATPUBAEMBIX  SIBJICHUSX,
(dbopMynTHUpOBaTh BHIBOBI U 3aKIIOUCHHUS,

MPUMEHSTH B MpoIlecce MO3HAHMS, UCIIOJIb3yeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJENH, TpPeoOpa3oBbIBATh MOJEIbHBIC MPEACTABICHUS — XWMHUYECKUU 3HAK (CUMBOJI)
JJIEMEHTa, XUMHUYeckas QopMmyna, YpaBHEHHE XHUMHYECKOW pEaKIHH — MpH pEHICHuU
y4eOHBIX TMO3HABATENBHBIX M TMPAKTUYECKUX 3a/1ady, MPUMEHSTh Ha3BaHHBIE MOJEIbHBIC



NpPEJCTAaBICHUS JJIsl BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB HW3y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIEN0BaTENbCKHE JIeiCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKLINH;

dbopmynupoBaTh MM W 33aYd WCCIICAOBAaHUS, HWCIOJb30BATH IOCTABICHHBIC W
CaMOCTOSITEIIbHO COPMYIUPOBAHHBIC BOMPOCHI B KAauecTBE HHCTPYMEHTA IO3HAHHS U
OCHOBBI JUIsi (DOPMUPOBAHMSI TUIOTE3bl IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

BJIAJICTh HABBIKAMH CAaMOCTOSTEIBHOTO TUIAHUPOBAHUS U TIPOBEICHUS YYCHUYECKUX
OKCTIEPUMEHTOB,  COBEPIICHCTBOBATh yYMEHHMS HaOmomaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €r0 PE3ylbTaT, (GopMyIupoBaTh 0OOOMIECHHS U BBIBOIBI
OTHOCHTEIIFHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEIOBAHMS, COCTAaBISATH OOOCHOBAaHHBIN
OTU€T O IMpoJeNaHHON padoTe;

MIpUOOpETaTh OMbBIT YYEHHUYECKON HCCIIEOBATEIbCKON M NMPOEKTHOW JESTENbHOCTH,
MPOSIBISITE CHIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHPHOMY TIOMCKY METOJIOB PEUICHUS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHUSL.

3) pa6ora ¢ unopmanmeii:

OpUEHTHUPOBATHCSI B PA3MUHBIX HCTOYHHKAX WHGOpMAMK (HAYYHO-TIOMYIISIpHAS
JTUTEepaTypa XMMHYECKOTO COJACp)KaHWs, CIpaBOYHBIE MOcoOus, pecypcwl HMHTepHeTa),
aHATM3UPOBaTh HMHMOPMAIMIO PA3TMYHBIX BHUIOB W (OPM MPEICTABICHUS, KPUTHUCCKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMyITHpOBaTh 3ampOChl ¥ TPUMEHSTH Pa3IMYHbIE METOJbI TPU TOHUCKEe U OTOOpe
nHpopmalry, He0OX0AUMOH /IJIs1 BBITIOTHEHUSI YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

MpHOOPETaTh OMBIT MCIIOJIF30BAHUS MHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
Y Pa3ITUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (OpMy TMpeAcTaBiICHUS HHPOPMAIUH
(cxemsl, Tpaduiky, AHArpaMMBbl, TaOIUITEI, PUCYHKH U JPYTHE);

HCIIOJIb30BAaTh HAYYHBIN $3BIK B KAuyeCTBE CpEACTBa NpU paboTe ¢ XUMHUYECKOM
nHpopMaIuel: TPUMEHATh MEXNpeaMeTHble ((GU3ndecKkne M MaTeMaTHYeCKHE) 3HAKU |
CUMBOJIBI, (hopMyIIbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUYECKNE CPECTBA HATTISIAHOCTH.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH!

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/IaeMO# TEMBI B X0J1€ JHaiora
W/WIM TUCKYCCHH, BBICKA3bIBATh HMJICH, (DOPMYJIHPOBATh CBOM IPEIUIONKCHHS OTHOCHTEIBHO
BBITIOJIHEHUS TIPE/UIOKCHHOH 3a/1a4H;

BBICTYIIaTh C MIPE3CHTAIIUCH PE3yIbTATOB IO3HABATEILHON JCATEIILHOCTH, ITOJTy4SHHBIX
CaMOCTOSITCJIBHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPHU BBIIOJHECHUM XHMHYECKOIO
IKCTIIEPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIICCTB,
peanu3aiyu yaeOHOTO MpoeKTa U (GOPMYITHPOBATh BBIBOIbI
[0 pe3yJibTaTaM NPOBEACHHBIX HCCIICAOBAHUN NYTEM COTJIACOBAHMS TIO3UIMH B XOJe
oOcyKeHHsI 1 0OMEeHa MHEHUSIMU.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHbIMH e CTBUAMU:

CaMOCTOSITEJIbHO MJIAHUPOBATh M OCYIIECTBIIATH CBOIO MTO3HABATEIbHYIO JIEATENbHOCTD,
omnpenenss e€ 1eau U 3a7a4k, KOHTPOJIUPOBATh U [0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
IpeUlaraeMblii arOpUTM JICHCTBUN NIPU BBIMOJIHEHUH Y4eOHBIX U MCCIeI0BaTEeIbCKUX 3a7ad,
BbIOMpaTh Hanbosee H(PQPEeKTUBHBIN crnoco0 MX pemeHus ¢ Y4ETOM MOJTY4YEeHUs HOBBIX
3HAaHUH O BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajiu3a u
CAMOOLICHKH.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTH TMPEJACTABICHUN O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XMMHUHU B TIO3HAHWU SIBICHUU TPUPOJBI, B (hopMHpOBaHHUH
MBIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOJUMOMN IS
pelICHHs TPAKTUYECKUX 3aJa4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOM XMMHWYECKUX 3HAHHMM, KOTOpPAsl BKJIKOYAET: OCHOBOIIOJATAOIINE
MOHATHS (XMUMUYECKHI DIIEMEHT, aTOM, OJJICKTpOHHas 000JI0YKa aToMa, MOJICKYJa,
BaJICHTHOCTh, JJIEKTPOOTPUIIATEIIBHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas ¢dopmyiia
(pa3BépHyTass U COKpami€HHas), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM, YIIIEpOIHBIN
ckener, (QyHKIIMOHAIBbHAS TPYIIA, PaJdKal, W30MEpHUs, U30MEpPbl, TOMOJIOTHUECKUN PSI,
TOMOJIOTH, YIIEBOJOPO/IbI, KUCIOPO U a30TCOJIEpIKAINE COCTUHEHHS, MOHOMED, TTOIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIC COCIMHEHUS); TCOPUM M 3aKOHBI (Teopus
CTpOEHHs oprannueckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XMMHUH; MHPOBO33PCHUCCKHUE 3HAHMUS, JICKAIINE B
OCHOBE TIOHUMaHUS MPUIHHHOCTH U CHCTEMHOCTH XUMUYCCKUX SBJICHUH, (DAKTOJIOTHUCCKUE
CBEJIEHUsI O CBOWCTBAX, COCTaBe, MOJIYyUCHUH W O€30MacHOM HCIOJIb30BAHUU BaKHEHIITMX
OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH JICATEITHHOCTH YeJIOBEKa,;

cOPMHPOBAHHOCTh ~ YMEHUH  BBIABIATH  XapaKTEpHbIE  TPHU3HAKKA  TOHSTHMA,
YCTaHABIIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE IMOHSATHS MPH OTIMCAHUN
COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COEANHEHHIA;

chOpMUPOBAHHOCTh YMEHHUI UCHOIH30BaTh XUMUYECKYIO CUMBOJIUKY JJISl COCTABJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (GopMysT OpraHMYECKHX
BEIIECTB M YPaBHEHUH XMMHUYECKUX pEaKUui, M3rOTaBIMBATh MOJEIU MOJIEKYI
OpraHMYECKUX BEIIECTB /IS WJUIIOCTPAllMM HMX XHMHUYECKOTO M IMPOCTPAHCTBEHHOI'O
CTpOEHUS;

chOpMUPOBAHHOCTh ~ YMEHHH  yCTaHaBIMBATh  NPUHAMIEKHOCTH  U3YUYEHHBIX
OpraHMYECKUX BELIECTB MO HUX COCTaBYy M CTPOCHHUIO K ONpeAeNEHHOMY KIacCy/Tpymie
COEIMHEHUI (yrneBoaoposl, KHUCIIOPO/T u a30TcoepIKaIIHe COEJIMHEHHS,
BBICOKOMOJICKYJISIPHBIE ~ COCIMHEHUs), JaBaThb UM Ha3BaHUS IO CHCTEMAaTUYECKOM
nomenkiarype (IUPAC), a Taxke mNpuBOAUTh TpHBUAILHBIC HA3BaHHUS OTACIBHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, MPOMWJIECH, alleTUJICH, dTUIICHIJIUKOb, TJIUIEpUH, (HeHOo,
dbopmanpaeruy, aneTanbAeruj, MypaBbUHas KHUCIOTa, YKCYCHas KHUCJIOTA, OJICUHOBAs
KHCIIOTAa, CTEApUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJTI0I03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHUS OIpPEAEATh BUABl XMMHUYECKOW CBSI3M B OPraHMYeCKHUX
coelMHeHUsX (0IMHAPHbBIC U KPATHBIC);

chOpMUPOBAHHOCTh YMEHHS IPUMEHATD IOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYeCKUX
BemecTB A. M. bytiepoBa ams 00bsCHEHUS 3aBUCUMOCTH CBOWMCTB BEILIECTB OT X COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

chOpMUPOBAHHOCTh YMEHUH XapakTepu30BaTh COCTaB, CTpOeHHE, (U3HUecCKue u
XMMHYECKHE CBOMCTBA THUMHYHBIX MPEACTABUTENCH pPAa3NHUHBIX KJIACCOB OPraHUYecKUX
BEIECTB (MeTaH, dTaH, ATWUJICH, MPOMHIIEH, alleTuieH, OyraaueH-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJI, TAHOJ, YTHJICHTIIUKOJIb, TTUIEPUH, (DEHOI, aleTalbIeTu, MypaBbUHas U
YKCyCHasi KHUCJOTBHI, TJIOKO3a, Kpaxmal, [eJI0i03a, aMUHOYKCYCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHMH YypPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN C UCTIONB30BAHUEM CTPYKTYPHBIX (hopmyt;

chOpPMUPOBAHHOCTh YMEHHS XapaKTEepPH30BaTh MCTOYHHUKH YIIEBOJOPOIHOTO CBHIPhS
(HedTh, MPUPOMHBIN Ta3, Yroyb), COCOObI UX MEepepaboTKU M MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;



c(OPMHUPOBAHHOCTh YMEHHI MPOBOJAHWTH BBIYMCICHUS MO XUMHUYECKUM YPaBHEHHSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WIIM MPOJYKTa PEaKIUH IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIECTB
WM POJIYKTOB PEaKLUn);

chOpPMHUPOBAHHOCTh YMEHUH BJIAQJETh CUCTEMOW 3HAHWK OO0 OCHOBHBIX METOAAX
HAay4YHOTrO TIO3HAHMS, MCHOJB3YEeMbIX B XUMHUU MPU H3YUYECHHUU BEIIECTB M XUMHUYECKUX
ABJICHUN (HAOMIOJCHUE, M3MEPEHHUE, DOKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh
CHUCTEMHBbIE XMMHUUYECKHE 3HAHUS [JIsl MPUHITHS PEHICHUHM B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMECHHI COOJIOIATh MTPaBUIIA TIOJE30BAHUS XHMHYECKOHN MOCYI0M
u nabopaTopHBIM O00OOpYJOBaHHEM, a TaKKe IpaBWia OOpamieHHs C BEIIeCTBAMH B
COOTBETCTBUU C HHCTPYKIUSMH IO BBITIOJHEHUIO JJA0OPATOPHBIX XUMUYCCKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TJIAHUPOBATh U BBINMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalieHnsl OpraHUYeCKUX BELIECTB MPU HArpeBaHWM, MOJYyYEHHE ITHJIEHA U HU3Yy4YEHUE
€ro CBOMCTB, KaueCTBEHHbIE PEAKIIMM OPraHWYEeCKHX BEILECTB, JIeHaTypauus OelKOB Ipu
HarpeBaHWHU, IIBETHBIC pEAKIMH OCJIKOB) B COOTBETCTBUM C TMPABWIAMHU TEXHHUKHU
0e30MacHOCTH Mpu oOpallleHHH ¢ BeleCTBaMH U J1abOpaTOpPHBIM 00OpYyJIOBAaHUEM,
MPEJCTaBIATh PE3YyIbTaThl XUMHMUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHM
COOTBETCTBYIOIINX peakuii U GOpMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIU3UPOBATh XUMUYECKYIO HH(POPMAITHUIO,
MOJIy4a€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBod uHopmanuu, MHTepHeT u
APYTHX);

cOpMUPOBAHHOCTh YMEHHMH COOIOAaTh IMpaBWiIa IKOJIOTMYECKH I1eJIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYIOBOHM JEATENLHOCTH B ILENSX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY)Kalolled MPUPOJHOW Cpeabl, OCO3HABaTh OIMACHOCTh BO3JCWCTBUS Ha JKHUBBIE
OpraHu3Mbl OMNpENEIEHHBIX OPraHWYecKUX BelIeCTB, MOHMMasi cMbica mokazatens I[IJIK,
MOSICHATh Ha MpPUMEpax CHocoObl YMEHBIICHHS M TMPEJOTBpAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUTs OOy4aIOMINXCs C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/I0POBbS: YMEHUE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMHUUECKUX SIBJICHMUIA;

JUISL CIENBIX W CIA00BHIAAIIMX OOYJaIOUIUXCs: YMEHHE HCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o6o3HaueHuit JI. bpaimns ais 3anucu xumudeckux (Gpopmyi.

11 KJIACC

[IpeameTHBIC pe3yiabTaThl OCBOCHHMS Kypca «OOmas W HEOpPraHMYeCKas XUMHS)
OTpakaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBIISIONICH E€CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, POJIM XMMHH B TO3HAHWU SBICHUN HPUPOIBI, B (popMHUpOBaAHUH
MBIILJICHUS U KYJIbTYPBl JIMYHOCTHU, €€ (YHKIIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAUMOM IS
pelIeHHs MPaKTUYEeCKUX 3a/Jad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pOBBIO U MPUPOTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XMMHWYECKMX 3HAHMUM, KOTOpas BKIIKOYAET: OCHOBOIIOJAraroliine
MOHATHS (XUMHUYECKHU 3JIEMEHT, aTOM, H30TOT, S-, P-, d- AIEKTPOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJa, MOJb, MOJISIPHBIH 00BEM, BaT€HTHOCTb, FIEKTPOOTPHUIATENFHOCTh, CTETICHD
OKHUCJICHHS, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, MeTajlindeckas, BOJOPOIHAs),
KPUCTAJUIMYECKass PpEIIETKA, TUIIBI XUMHUYECKUX pEakLUHMi, pacTBOpP, DIJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, AJIEKTPOJIUTAYECKAS TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh
XMMHUYECKON  peaklud, XUMHUYECKOEe paBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
JNEKTPOJIUTUYECKON Juccounanuu, nepuoauyeckuil 3akoH /[l M. MenneneeBa, 3akoH
COXpPAaHEHUSI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUU ITPU XUMHUYECKHUX
peaxiusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XUMHUHU, MUPOBO33PEHYECKHE 3HAHU,
JIe)KAllMEe B OCHOBE ITIOHWMAaHUs IPUYMHHOCTH M CUCTEMHOCTHM XWUMHYECKUX SIBIICHHH,



(baKTOJIOrMYeCKue CBEACHUS O CBOWCTBAX, COCTaBe, IMOJYYeHUH U  0O€30MacHOM
UCTIOJb30BAHUM BAKHEHIINX HEOPraHMYECKUX BEHIECTB B OBITY M IMPaKTHYECKOU
JESITEIbHOCTH YEJIOBEKA;

cOPMHUPOBAHHOCTh ~ YMEHHMH  BBISBISATH  XapaKTEpPHbIC  TMPHU3HAKK  TOHSTHH,
yCTaHABIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIUE MOHATUS NPU ONHMCAHUU
HEOPraHMYECKUX BEIIECTB U UX IIPEBPALICHMUI;

c(OPMHUPOBAHHOCTH YMEHHUH HCIIOJIE30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABJICHHUS
(dopMynT BEmIECTB W YpaBHEHHMH XUMHUYECKUX PEAKIMHA, CHCTEMAaTHYECKYI0 HOMEHKJIATYpPY
(IJUPAC) u TpuBHalbHBIC Ha3BaHUs OTICIbHBIX HEOPraHUYECKUX BEINECTB (yrapHblil ras,
YIJIEKUCHIbIN ra3, aMMUakK, raméHas U3BeCTb, Heral€Hasi U3BEeCTb, IUThEBAs COJA, MUPUT U
Ipyrue);

C(OPMHUPOBAHHOCTh YMEHUH ONPEACSTh BAJCHTHOCTh W CTENEHb OKHUCICHUS
XMUMHUYECKUX DJIEMEHTOB B COEAMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(koBajieHTHasi,  MOHHAs,  METaJUIM4ecKas, BOJOPOJHAs) B  COCIMHEHUSX,  THII
KPUCTAJIMYECKON pPEIIETKM KOHKPETHOTO BElIecTBAa (aTOMHas, MOJEKYJsIpHas, HWOHHas,
MeTaJJIn4yecKasi), XapakTep cpe/ibl B BOJHBIX pacTBOpaxX HEOPraHUUYECKUX COEANHEHUN;

cOpPMHUPOBAHHOCTh YMEHHUH YCTaHaBIMBAaTh IPUHAAICKHOCTh HEOPraHUYECKUX
BEIIECTB 10 UX COCTaBY K OIpe/eIEHHOMY KiacCy/TpyIie coeIMHEHUH (IIPOCThIie BEIIECTBA
— MeTaJlIbl U HEMETAaJUIbL, OKCUJIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THPOKCUIBI, COJIH);

cOpMHUPOBAHHOCTh YMEHHMM pacKpblBaTh CMBICH IepHogudeckoro 3akoHa [l
W. MenneneeBa M JEMOHCTPUpPOBATh €ro CHUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh dJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEHTOB 1—4 neprnonoB Ileproanyeckoit CHCTEMBI XUMHUYECKHUX JIEMEHTOB /1.
. MenneneeBa, HCIOb3Ys MOHATUS «S-, P-, U-31€KTPOHHBIE OPOUTATINY, «IHEPTETHUCCKUE
YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUs] CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
COEIMHEHMH M0 neproaaM u rpymnmnam [leproandeckoit CUCTEMbI XUMHYECKUX 3JIEMEHTOB /.
W. Menpneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEUIECTB Pa3IUYHBIX KJIACCOB, NMOATBEPXKAATH CYIIECTBOBAHUE
TCHETHYECKON CBS3M MEXAY HEOPraHMYECKHMH BELIECTBAMHU C IIOMOIUBIO YPAaBHEHMMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATh XUMUUECKUE PEAKLIUH 10 PA3IUYHBIM
IpU3HAKaM (YHCILy W COCTaBy pEarupyrolnx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakuu,
U3MEHEHHMIO CTENEeHEH OKUCIEHUS 3JEMEHTOB, OOpaTMMOCTH PEaKLMH, YYacTHUIO
KaTaauzaTopa);

C(OPMHUPOBAHHOCTh YMEHUH COCTABIIATH YPaBHEHMUS PEaKUUl pPAa3JIMYHBIX THUIIOB,
IIOJIHBIE M COKpALEHHbIE YpaBHEHMs peaklMil MOHHOTO OOMEHa, YYUThIBas YCJIOBUA, IpU
KOTOPBIX 3TH pEaKLUU UAYT 1O KOHLA;

Cc(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH PEAKLUH, MOJTBEP’KAAIOLINE KAaYeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHX BELIECTB, pAaCIO3HABATh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTH YMEHUH pacKpbIBaTh CYLIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBMTENBHBIX PEAKIMNA IOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOro OajaHca 3THX
peaKuuii;

c(OPMHUPOBAHHOCTb YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu
OT pa3IMYHbIX (PAKTOPOB; XapaKTep CMELIEHHs] XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3neiictus (npunnun Jle [latense);

Cc(OPMHUPOBAHHOCTh YMEHHM XapakTepU30BaThb XUMHUECKHE IPOLECCHI, JIEKAIIUE B
OCHOBE  IPOMBIIIJIEHHOIO  IOJIyY€HUs CEPHOM  KHCIOTBI, aMMHakKa, a TaKxKe
C(OPMHUPOBAHHOCTh TPEACTABICHUH 00 OOLIMX HAy4YHBIX HPUHIHUMNAX U SKOJIOTUYECKUX
npobiemMax XUMHYECKOTO ITPOU3BO/ICTBA;



chOpPMHUPOBAHHOCTh YMEHHI MPOBOAHWTH BBIUYMCICHUS C HCIOJB30BAHUEM TOHSTHUS
«MaccoBasi JI0Jsl BEIeCTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMUYECKUX
pEaKIusX, MacChl BEMIECTBA WK 00bEMA Ta30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe
i 00BEMY OJJHOTO M3 YYACTBYIONIUX B PEAKIIMU BEIIECTB, TETUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHU S MacChl BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOIATH MTPaBUIIA TIOJB30BAHUS XUMUYCCKOU TIOCYIOH
u nabopaTopHBIM O00OpYJOBAaHHEM, a TaKKe IMpaBWia OOpameHus C BEIIeCTBAMH B
COOTBETCTBUU C HHCTPYKIUSIMH IO BBITOJIHEHHUIO JTA00PATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBINOJHATH XUMUYCCKUH IKCIECPUMEHT
(pa3znokeHue NEepOKCUIAa BOJOPOJAa B NPUCYTCTBUU KaTalnu3aTopa, ONPEIENIEHUE Cpelbl
pacTBOPOB BEIIECTB C IOMOIINBIO YHUBEPCATHHOTO WHAMKATOPA, BIUSAHHUE PA3THUUYHBIX
(akTOpOB HA CKOPOCTh XMMHUYECKOW pPEaKIMH, PEaKI[Md HOHHOTO OOMEHA, KaueCTBEHHBIC
peakuuu Ha cynb(par-, kKapOoOHAaT- U XJIOPHA-aHUOHBI, HAa KATHOH aMMOHWUS, peIIcHUE
OKCIIEPUMEHTANIbHBIX 3a7ad 1o TeMaMm «Metamne» u «Hemeramns») B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€30MacHOCTH NpU OOpalleHMH C BElleCTBAMM M JIabOpaTOpPHBIM
000pyI0BaHUEM, TIPEJICTABIATh PE3YJIbTaThl XUMHUUECKOTO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUW COOTBETCTBYIOIIUX peakuili W (QOopMyaupoBaTh BBIBOJBI HAa OCHOBE JTHUX
pe3yJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIU3UPOBATh XUMUYECKYIO0 HH(POPMAIIHIO,
MOJTy4aeMyi0 M3 Pa3HBIX HCTOYHUKOB (CpeJCTBa MAacCOBOW KOMMYHHUKAIuu, MHTEepHET u
JPYTHX);

cOpMUPOBAHHOCTh YMEHHMM COOIOJAaTh IMpaBWiIa HKOJIOTMYECKH I1eJIeCO00pa3HOTo
MOBEJICHUsI B OBITY W TPYAOBOW JEATEIHLHOCTH B IEJISAX COXPAHEHHUS CBOETO 370POBbS U
OKpY)Kalollel MPUPOJHOW CpEIbl, OCO3HABATh OINACHOCTh BO3JCUCTBUS Ha JKUBBIE
OpraHW3Mbl ONpPEACNEHHBIX BEMIECTB, MOHMMAas cMbIca mokazatens [IJIK, mosicHATh Ha
npuMepax crnocoObl yYMEHBIIEHHMs] M MPEAOTBpAIllEHUs HX BPEIHOTO BO3ACUCTBUS Ha
OpraHM3M 4YeJIOBEeKa,;

JUIs OOy4aIOMINXCs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS: YMEHUE MTPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMHUUECKUX SIBJICHMUIA;

JUISL CIENBIX W CHAa0O0BHIAAIIMUX OOYJaIOUIUXCs: YMEHHE HCII0JIb30BaTh pelbedHo-
TOYEYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xumudeckux Gpopmyi.
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Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHu4ecKOi XMMHHU
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coenuHeHuit A. M.
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2.4|[Tpupoubie 3 1
WUCTOYHHUKH
YIJIEBOJOPOIOB U UX
nepepaboTka

‘ﬂ06aBI/ITI> CTPOKY

‘I/ITOFO 0 pazaeny || 13 ||

‘Paaz[e.n 3. Kucsiopoacoaep:xamue opranudecKue coeMHeHn sl

‘3.1HCHI/IpTLI.CDeHOJ'I || 3 || || H
7

3.2 ||Aspneruasl.
KapOoHOBBIE KHCIIOTHI.
CrnosxHble 3¢upsbl

‘3.3HYFJ'IGBO,Z[LI || 3 || 1 || H

‘[[O6aBI/ITB CTPOKY

‘I/ITOFO TI0 pa3feiny || 13 ||

‘Pasz[e.n 4. A3oTcoaep:kamye OpraHnyecKue coeMHeHus

4.1 ||AMUAHEL. 3
AMUHOKUCITOTHL. benku

‘J_—[O6aBI/ITB CTPOKY

‘I/ITOFO IO pa3feny H 3 H




‘Pasue.n 5. BbICOKOMOJIEKYJISIPHbIE COCUHEHUS

5.1|[I;mactmaccsl. 2

Kayuyxu. BonokHa

‘I[OG&BI/ITB CTPOKY

‘I/ITOFO 10 pa3feny
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Paszgea 1. Teopernueckue 0CHOBbI XUMUH

1.1{|Ctpoenue aToMOB. 3
[Tepuonnueckuii
3aKOH U
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cuctema
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anemenToB []. 1.

Meunpeneena

1.2||Crpoenue Bemectsa.| 4

MHuoroo6pasue
BEIIICCTB

1.3|[Xumunueckne 6

peaKIu

‘I[O63.BI/ITI> CTPOKY

‘I/ITOFO 10 pa3jaeny H 13 ||

‘Pamen 2. Heopranuveckasi Xumust

‘MeTannH H 6 ||

|
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t |

|

HEN
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OpraHUYECKHX
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‘HOG&BI/ITL MO/TYJIb
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