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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma MO XWMHH Ha ypoBHE cpeaHero oobmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@®enepasibHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B Poccuiickoii dDenepaunn»,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (efepaibHOM 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEro OOLIEero
obopazoBanus (POII COO), mpencraBneHHbIX B DenepaabHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapre COQO, ¢ yuérom Konuenuuu npenogaBanus yd4eOHOro npeamera «XuMus» B 00pa3oBaTelbHbIX
opranmzaiusax Poccuiickoit ®expepanuu, pealn3yOIIMX OCHOBHBIE 00pa3oBaTeNbHbIE IMPOrPAMMBI, H
OCHOBHBIX MOJOXeHUW «CTpaTeruu pasButus BocnuTanusg B Poccuiickoit @epeparuu Ha niepuona a0 2025
roga» (Pacnopsixenue [IpaButensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NHOIXOMOB K pa3padOTKe MporpaMMmbl MO XUMHM, K OIpEeAe]eHHI0 oOIIel cTpareruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUS OOYUYAIOMIMXCS CpeiCTBAMH ydeOHOro mpenmera «Xumus» s 10-11
KJJacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIenTyaidbHble mojoxenus DPIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LI€JeH, COAEp)KaHUs, pe3yldbTaToB OOydeHUs M TpeOOBaHMI K YpPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

XuMu4yeckoe 00pa3oBaHHE, IOJy9aeMOe BBIMYCKHHKaMH OO0IIe00pa3oBaTeIbHOW OpraHu3aluy,
SBJISIETCS HEOTHEMJIEMON YacThi0 UX 00pa3zoBaHHOCTU. OHO CIYXKHT 3aBEPLIAIOIIUM ATAIIOM peaIn3alud Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX LEHHOCTEH, MPHUCYIIUX IEJIOCTHOW cHucTeMe
XUMHYECKOTO 00pa3oBaHMsl. OJTH LEHHOCTH KAacaloTCs IO3HAHHWS 3aKOHOB NPUPOIBI, (hopMupoBaHHS
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YeJOBEKa, a TaKkKe 3KOJIOIMYECKM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0pPOBBIO U MPHUPOAHOM cpene. Peannsyercs xumuueckoe o0pa3oBaHue 00y4arOIMXCs HA YPOBHE
cpeaHero oouiero oOpa3zoBaHMs CpelCTBAMM Y4eOHOro Impeamera «XHMHA», COIEp)KaHHE U IOCTPOEHUE
KOTOPOTO OIpEJeNieHbl B MpOrpaMMe IO XUMHH C Y4€TOM crnenu(uKkd HAayKu XUMHH, €€ 3HAYCHHS B
IO3HAHUU NPUPOJIBI U B MaT€pUAIbHOM JKU3HU OOILIECTBA, a TakKe ¢ yuéToM OOIIMX Liesiell U MPUHLUIIOB,
XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CpeqHero obmero obOpazoBaHus B Poccuiickoii
®denepanuu.

XUMHS Kak JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK Hrpaer ocoOyl0 pojib B COBPEMEHHOMN
[IUBWJIN3ALUH, B CO3/JaHMM HOBOM 0a3bl MaTepuaibHON KynbTypbl. OHa BHOCUT CBOM BKJIaJl B (JOPMHUPOBAHUE
PAlMOHATILHOTO HAYYHOTI'O MBIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEJICTaBICHUs 00 OKPYXKAIOLIEM MUpPE Kak
0 €IMHCTBE MPUPOJIBI U YEJIOBEKa, KOTOpoe GOpMHUPYETCsl B XUMUHU HA OCHOBE MOHUMAaHUS BELIECTBEHHOTO
COCTaBa OKpYXKAIOIIEro MHUpa, OCO3HAHMS B3aMMOCBA3M MEXIY CTPOCHHMEM BELIECTB, UX CBOMCTBAMHU H
BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYSI C APYTMMU €CTECTBEHHBIMM HayKaMH, XMMUS CTajla HEOTHEMJIEMOM 4acThIO
MHUPOBOU KYyJIbTYPbI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO TPyJa M XKU3HU KaXIOro 4jeHa oOIIecTBa.
CoBpemeHHast XMMHsI KaK HayKa co3uJaTeNbHas, Kak HayKa BBICOKMX TE€XHOJIOTMI HalpaBiieHa Ha pelIeHue
r7100aNbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — CHIPHEBOM, HYHEPreTUUECKOH, MHIEBOH,
9KOJIOTMYECKOM 0€30MacHOCTH U OXPAHBI 37J0POBbSL.

B coorBercTBUM ¢ 0OmIMMM LENSMH M NPUHIMIIAMH CPEAHEro oOIiero oOpa3oBaHMs COJEp)KaHHE
npenmera «Xumus» (10—11 xmaccel, 6a30BbIN ypOBEHb M3YUYEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYaIOUIMXCS, HEOOXOAUMYIO UM JJisi BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMyMa, MPOJODKEHHUs OO0pa3oBaHUS B pa3IMYHBIX
00J1acTX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMH  1ipeiMeTa «XHUMHUs» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckass XUMHS» U
«O01mas 1 HeopraHuveckas XMMHUS», OCHOBHBIM KOMIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HayKH: cHCTeMa 3HAHUI 110 HEOPraHMYECKONH XUMHUU (C BKJIFOUEHUEM 3HAHUM W3 001Iel XUMun) u
opranudeckoil xumuu. @OpMHUpPOBaHUE AAHHOM CHCTEMBI 3HAHUU NMPH U3YYEHHM MpeaMeTa oOecreyuBaeT
BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPH
XUMHUU.

CrpykTypa conepkaHus KypcoB — «Opranudeckas xumus» u «OOIas ¥ HeopraHudeckas XUMHUS»
chopMHpOBaHa B MPOrpaMMe 0 XMMHU Ha OCHOBE CHCTEMHOT'O MOJIX0a K U3y4EHHIO y4eOHOro MaTepuaa
U 00yClOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMH Ha OIPEIECNEHHBIX TEOPETUYECKUX
ypoBH:X. Tak, B Kypce OpraHM4ecKoil XMMHH BELIECTBA PACCMATPUBAIOTCSI HA YPOBHE KJIACCUUECKON TEOPUH
CTPOEHHUSI OPraHMYECKUX COEAMHEHHUH, a TaKkKe Ha YPOBHE CTEPEOXUMMUYECKHMX M IJIEKTPOHHBIX
npeCTaBiIeHU 0 CTpoeHUH BemlecTB. CBefeHus1 00 M3y4aeMbIX B Kypce BEIECTBax JAIOTCS B Pa3BUTHU —
OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTMYECKN AaKTUBHBIX COEAMHEHHWH. B Kypce opranmdeckoil Xxumuu
NOJY4aloT pa3BUTHE CHOPMHUPOBAHHbIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl IMEpBOHAYAIbHbIC



MPEJICTABICHUSI O XUMHUYECKOW CBSI3H, KIacCH(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOWCTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKOM peaKIuu.

[Ton HOBBIM YTJIOM 3peHus B mpeamere «XuMush» 0a30BOr0 YpOBHSI pacCMaTpUBAETCs U3yYEHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETHUECKHUU MaTepuanl W (PAKTOIOTUYECKUE CBEICHUS O
BEIIECTBaX W XMUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMHsD
o0ydJarouuMcss  MPEJOCTABISIETCS BO3MOXHOCTh ~ OCO3HATh 3HAUEHHUE IEPUOJMYECKOr0 3aKOHA C
O0OLIETEOPETUYECKUX M METOJOJIOTUYECKUX MO3MIIMM, MTy0Ke MOHATh UCTOPHUYECKOE M3MEHEHHUE (PyHKUIUN
ATOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBICHAIONMIECH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMIA O BaKHEHIIMX BEIIECTBAX, HX COCTaBe, CTPOCHHH, CBOWCTBaX H
NPUMECHECHUH, a TaKKe O XHMHYECKUX PEAKIUAX, HMX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTCKAHUS
nononnsercs B kKypcax 10 u 11 kitaccoB sneMeHTaMH COAEP)KAHUS, UMEIOIIMMH KYJIbTYPOJIOTHYECKUI U
MPHUKIIATHOW XapakTep. ITH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XUMUH C JIPYTUMU HAyKaMH,
packpbiBaloT €€ pojib B TO3HABATENbHOM M MPAKTUYECKON NeATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHMS K MPOIECCY TBOPYECTBA B O0JACTH TECOPUU U MPAKTHUUECKUX MPUIIOKEHUN XUMHH,
MOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX
C XUMHEH, KPUTHUECKA OCMBICIUBAThL MH(POPMAIUIO M NMPUMEHATh €€ JJIs MOIOJHEHUS 3HAHWMA, PEIICHUS
MHTEJJICKTYadbHBIX U SKCIEPUMEHTAIBbHBIX HCCIEI0BaTENbCKUX 3a1ad. B menom copepxanue yuyeOHOTO
npeaMeTra «XHUMHS» JAHHOTO YPOBHS HM3YYEHHs OPUEHTHPOBAHO Ha (POPMUPOBAHUE y OOyUAIOIIMXCS
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCOPCKUX HJEH, TaKUX KaK: MaTepuanbHOe €IUHCTBO
HEOPTraHWYECKOTO U OPraHMYECKOTO MHUPaA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM,
MO3HABAEMOCTh MPUPOJHBIX SIBICHUN MMYTEM SKCIIEPUMEHTAa U PEIICHUs MPOTHBOPEUYHMM MEXIy HOBBIMU
dbakTaMM W TEOPETUUYECKUMHU TMPEINOChUIKAMH, OCO3HAHHWE POJU XUMHUH B PEIICHUH SKOJOTUYECKHUX
npo0iieM, a TaKke MpodseM cOepeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3aHMs HOBBIX TEXHOJIOTHI U
MaTepHasoB.

B mnnane pemieHuss 3amad BOCHHUTAHUS, PA3BUTHUS M COLMAIM3AIUM OOYYAIOIIUXCS MPHHSITHIE
MPOrpamMMOi IO XMMHUH TTOAXObI K OTIPENICTICHUIO COJIEPKAHUS U MOCTPOCHUS TIPEIMETa MPEIyCMaTPUBAIOT
dbopMupoOBaHUEe YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBUHM, UMEIOMIMX 0a30BO€ 3HAUYEHUE Ui PA3TUYHBIX BHUJIOB
JeSTEIbHOCTH: pEeLIeHUs] MpoOsieM, MOWCKa, aHaiau3a W 00paboTkKM HH(OpManuM, HEOOXOAMMBIX IS
MPUOOpPETEHUS OTbITa MPAKTUYECKON M MCCIEA0BATEIbCKON IeATEIHbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B
MO3HAHUY XUMUH.

B nmpakTuke npenogaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 001Iero 00pa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, TIPU OMPEIACICHUH COJEPKATEIbHON XapaKTePUCTUKHU TENeH H3ydeHHs
mpeaMeTa HalpaBICHHEM MEPBOCTENEHHONW 3HAYMMOCTH TPAAMIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOMN JEATETbHOCTH YEIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAUYECKOW TOYKH 3pEHHUs TaKoW MOJXOH K
OTIPEICTICHUIO 1IeJIeH U3YUCHUS TTPEIMETA SIBISICTCS BIIOJIHE OMPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs TIABHBIMU LIEISIMH H3ydeHHUs MpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ssBRsAIOTCS:

e (GOpMHpPOBAHHME CHUCTEMBI XHUMHYECKHX 3HAHUN KaK Ba)XKHEHIIEH COCTaBIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIKAT KITFOUEBHIE TOHATHSA, (PyHIaMEHTaIbHbBIE 3aKOHBI
U TEOPHUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C MCTOpHUEH WX pPa3BUTHSI U
CTaHOBIICHUS;

e (GopMHUPOBAHKE M PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peakiuii, HEOOXOAMMBIX HJs TPUOOpPETEHHS YMEHUN OpPHUEHTHUPOBATHCS B MHpPE BEIIECTB U
XUMHUYECKHX SBICHHUH, UMEIOITINX MECTO B MPUPOJIC, B IPAKTHUECKOHN U MOBCETHEBHOMN KU3HU;

® Dpa3BUTHE YMEHUUW W CIOCOOOB JCSATEIHHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHECHHUEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0ICHUEM TIPAaBHIT O€30MaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ aTum, copepkarenbHas XapakTepUCTHKA Liele U 3a7a4 U3y4eHHUs MpelMeTa B IMporpamme
M0 XMMHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMU MPUOPUTETAMH B CHCTEME CPEIHErO
oOmiero oOpazoBanus. CerogHsi B NpenoJaBaHUM XUMHUU B OOJbIIEH CTENEeHH OTHAETCS MPEANOYTeHHE
MPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUS OOYy4YeHHs, OPHUCHTHUPOBAHHOW HA TOJITOTOBKY BBITYCKHUKA
0011e00pa3oBaTeIbHOW  OpraHW3allii, BIIAJCIONIETO HE HA0OpOM 3HaHUH, a (QYHKIHOHATHHOU
IPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSMH aKTHBHOTO TOJIYUYEHUWs 3HAHUW W TIPUMEHEHUs UX B
peaNbHOM >KU3HM ISl pEeLIeHHs] MPAKTUYECKUX 3a1a4.



B cBs3u ¢ 3THM NpH M3ydeHUH mpeaMeTa «XUMUs» JOMHHHUPYIOIIee 3HaYeHHE MPUOOPEeTaloT Takue
LeNIU M 3a]1a4H, KaK:

ajanTauus oOydyalouxcs K YCIOBUSM JIMHAMUYHO pa3BUBAIOUIerocss Mupa, (opmupoBaHuUe
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOK K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIEHOMY
OPUHITUIO TPAMOTHBIX PELICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYAIUSX, CBS3aHHBIX C BELIECTBAMH U HX
PUMEHEHUEM;

dbopMupoBaHue y O0Oy4arOHmIMXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), HMEIOUINX
YHHUBEPCAJIbHOE 3HAUYEHHUE JUIS PA3IMYHBIX BHJIOB JEATEIBHOCTH: pPEIICHHUsS MpoOJieM, MOUCKA, aHAIW3a U
00paboTku HHPOpPMAIMK, HEOOXOAUMBIX Ui HMPUOOPETEHHS OIbITa NEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B MO3HAHMM XUMHH, a TaKXkKe IS OLEHKH C TO3UIUH HKOJOTHYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB HAa OPraHU3M YeJIOBeKa U MPUPOAHYIO CPELY;

pa3sBUTHE TI03HABATEIIHBIX HHTEPECOB, HMHTEIUICKTYAIbHBIX M  TBOPYECKUX CHOCOOHOCTEH
00y4aromuxcsi: CloCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMUU B COOTBETCTBHH C
KU3HECHHBIMHU NOTPEOHOCTSIMH, UCIOIH30BATH COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTHH IS TIOUCKA U
aHayM3a y4eOHOM U HAyYHO-TIONYJISIPHON MH(POPMAIIUN XUMUYECKOTO COIeP KAHMUS,

dopmupoBaHHe M pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIICHHS,
HAOI0IaTEIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOMUMBI, B YAaCTHOCTH, MpPH
TUTAaHUPOBAHHUHU U TPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHHE Y OOyYaromuxcsi YOeKAEHHOCTH B TyMAaHHCTUYECKOW HANpPaBICHHOCTH XUMHH, €€
BOXHOH pOJM B pemIeHHH TJIOOATBHBIX MPOOIEM PpalMOHAIBHOTO IPHPOJIONOIH30BAHNUS, IOOITHEHUS
SHEPreTUYECKUX PECYPCOB M COXPaHEHUS MPUPOJHOTO PaBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OepeKHOro
OTHOIIEHHS K PUPOAE U CBOEMY 37I0POBBIO, & TaKXKe NMPHUOOPETEHHS ONBITA MCIIOJIB30BAHMS TTOTY4ECHHBIX
3HAHWUN JUIS IPUHSTHS TPAMOTHBIX PEUICHHUH B CUTYallUsAX, CB3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOM mmaHe cpemHero oOmero oOpazoBaHHs MpeaMeT «XHUMUs» 0a30BOTO YPOBHS BXOIHUT B
cocTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO0miee yucinoO 4acoB, OTBEAEHHBIX IS M3YyYEHUs XMMHHU, Ha 0a30BOM YpPOBHE CpEIHEro oOuIero
oOpa3oBanus, coctaBiuser 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 vaca (1 gac B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYECKON XUMHHU

[Ipeamer oprannveckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOJYUEHUH HOBBIX BELIECTB
U MarepuayoB. Teopus CTpoeHUs OpraHuyeckux coeanHeHud A. M. BytiiepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CrpykrypHbIe POPMYIBI OPraHUYECKUX BemecTB. ['oMonorus, n3omMepus. XUMHUYECKasi CBS3b B OPTaHUYICCKHUX
COEIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienue o KnaccupUKAIMM OPraHUYECKUX BeniecTB. HoMeHkiaTypa OpraHn4eckux COeIuHeHUN
(cucremaTHyuecKasi) U TPUBHAJIbHBIC HA3BAHUS BAKHEHIINX MPECTaBUTENCH KJIacCOB OPraHMYECKUX BEILIECTB.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHUs BEIIECTB U UX IPEBPALICHHUI: O3HAaKOMJIEHHE ¢ oOpa3uamu
OpraHMYECKUX BEIECTB M MarepuajlaMd Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEIIECTB,
HaOJIOZICHUE M OMHCAHUE JEMOHCTPAIIMOHHBIX OMNBITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB TMPH
HarpeBaHuu (IiaBjieHue, 0OyTIUBAaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHME, FOMOJOTUYECKHI pAn. MeTaH M 3TaH — MPOCTEHIINE NPeICTaBUTEIU
QIKaHOB: (PM3MYECKHEe U XUMHUYCCKHE CBOMCTBa (PEaKIMU 3aMEIICHUS W TOPCHHS), HaXOXKJICHUE B MPHUPOJIE,
MOJIy4YeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U MPOIUJIEH — MPOCTEUIINE IPEACTaBUTENIN
QIKEHOB: (U3WYECKUE M XUMUYECKHE CBOMCTBA (peakiUu TUIPUPOBAHUS, TajlOreHUPOBAHUS, TUApPATAIUH,
OKHCJICHUS U TIOJIMMEPHU3AIINH ), TIOJyYeHUE U TPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmeTunOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOWCTBA
(peakuus nmonuMepusaiun). [lomyuyeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUH psii. ALETWIEH — MNpoCTeHIni
MPEJICTAaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA (peakIuy THIPUPOBAHUS,
raJOreHUPOBAHUS, TUIpATAIlUHU, TOPEHHUS ), TOJTyYeHNE U TPUMEHEHHE.

Apensl. benson: coctas, cTpoeHue, Gu3nUecKkue U XMMHUECKHUE CBOWCTBA (PEaKIMU TaIOT€HUPOBAHUS U
HUTPOBaHUs), OJy4YeHUE U NMpUMEHEHHe. Tonyon: cocmas, cmpoeHue, GusuiecKkue u XumudecKue ceoucmasd
(peakyuu 2ano2eHuposanusi U HUMpPOBAHUs), NOLyYeHue U npumeneHue. TOKCUIHOCTh apeHOB. | eHeTHUecKas
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU, TPUHAIEKAIIUMHU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOYHHUKH YTIIEBOAOPOIOB. [IpupoaHslii ra3 u monyTHele HeTsHBbIE Ta3bl. HedTs u eé
npoucxoxaeHne. CrnocoObl mnepepaOOTKM HedTU: TNEeperoHka, KPEeKUHI (TepMUYECKHUIl, KaTalUTUYECKUH),
nupoiu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrons u
MPOIYKTHI €T0 MepepadoTKH.

DKCTHepUMEHTAIBHBIE METOJbl M3yYeHHUs BEIIECTB W UX MPEBpAICHHI: O3HAKOMJICHHE C OOpa3lamu
IJIaCTMAcC, KaydyKoB U pe3uHbl, Kouiekuuu «HedTe» u «Yronb», MoaenpoBaHiue MOJIEKYJT YTIEBOAOPOAOB U
raJIOTeHONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PaOOTHI: MOTYYCHHE dTHIICHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérnrle 3amaun.

Brrurcnenuss o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOITUYECTBA HCXOJHOTO BEIIECTBA
WIM TIPOJyKTa pEeaklUHd MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 HCXOJHBIX BEILIECTB HIIU
MPOJIYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. MeETaHON W D3TaHON: CTPOCHHE, (PU3NYECKHE W XUMHUYECKHE
CBOICTBa (peakuu C aKTUBHBIMHM METaJlaMH, TaJOre€HOBOAOPOJAaMH, TOpPEHHE), MpuMeHeHue. Bomopoanbie
CBSI3U MEXIY MOJICKYJIaMH CIUPTOB. JleiicTBHE MeTaHOoIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHbie CIUPTHL. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOMCTBA
(B3auMOJICHCTBHE CO IIETOYHBIMUA METAIJIaMH, Ka4eCTBEHHAs peakllis Ha MHOTOATOMHBIE CTIUPTHI). [leiicTBue
Ha OpraHu3M uesoBeka. [I[puMeHeHne rmieprHa U 3TUIICHTIINKOJIS.

DeHOM: CTPOCHHUE MOJICKYITBI, (PU3MUECKUE U XUMUYECKUE CBOMCTBA. TOKCMYHOCTH eHomna. [IpumeHeHue
denomna.

Anpaerunpl u kemousl. DopManbaeTu, aleTanbIeru: CTpoeHne, (GU3NIeCKue U XUMUYECKHUE CBOHCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBIJICHHUS, KaYECTBEHHBIE PEAKIIMH ), TIOTyYeHHE U TPUMEHEHHUE.




OnHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAas M YKCYCHAasi KHUCJIOTBI: CTPOCHHE,
¢u3nueckue M XMMUYECKHE CBOWCTBa (CBOWCTBa, OOLIME IJIsi Kiacca KHCIOT, pPeakius >Teph(HKaiun),
nojiyueHue M npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI KaK IMPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KUCJIOT. MblJIa KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JeHCTBUE.

Crnoxunble 3¢GuUpbl KakK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAposnn3 claoXKHBIX 3(upoB. Kupsl
I'mpponus xupos. [IpuMeHenne xxkupoB. bruosoruueckas posb KUPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKaIus yriaeBo1oB (MOHO-, TU- U moiucaxapusl). [oko3a — mpocteimmii
MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYINbI, (U3NYECKUE U XMMUYECKHE CBONCTBA (B3aMMOACUCTBUE C
ruapokcuaoM meau(ll), okucnenne aMMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIeHUE, OpOKEHUE
TJIFOKO3bI), HAXO0XKJICHUE B MIPHUPOJIC, IPUMEHEHUE, Ononorudeckas poib. @orocunre3. OpykToza Kak u3oMep
TJTFOKO3BI.

Kpaxmain u nemntono3a kak npupoaHbie noaumepsl. CTpoeHue Kpaxmaia U HeJUToI03bl. OU3HuecKkue u
XUMHYECKHE CBOIMCTBA KpaxMmaina (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHs C HOJIOM).

DKcrepuMEeHTaIbHbIE METOJbl M3YyYCHHsI BEIIECTB M WX MPEBpAIlleHH: MpoBeneHue, HalirojeHue u
OMKCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB
(oxkucnenne »staHona oxcuaoM Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aUMOAEWMCTBHE TJIMLEpUHA C
ruapokcuaoM Meau(ll)), ampaeruaoB (OKMCIEHHE aMMHUAYHBIM pacTBOPOM okcuaa cepedpa(l) u rumpokcuiom
meau(ll), B3aumoneilicTBue Kpaxmaja ¢ HOJOM), NPOBEIEHUE IPAKTUYECKOW padoThl: CBOICTBa pacTBOpa
YKCYCHOM KUCIOTBI.

Pacuérnble 3anaum.

Brruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYEeCTBAa UCXOAHOIO BEUIECTBA
WIA TPOAYKTa PEAKIHHU O W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WIIH
MPOIYKTOB PEAKIIUH).

A3oTCoaepIKale OpraHuvIecKue COeANHEHHS.

AMUHOKHUCIOTH Kak amM(oTepHble OpraHu4eckue coequHeHus. dusnueckre U XUMHYECKHE CBONCTBA
AMHHOKHUCIIOT (Ha MpuMepe TIUIHA). bronorndeckoe 3HaueHHe aMUHOKHCIIOT. [lenTu sl

benku kak npupogHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHUs. l[lepBuuHas, BTOpUYHAs M TpeTUUHAs
CTpyKTypa OenkoB. XWMHYECKHE CBOWCTBAa OEJIKOB: THUAPOIU3, JCHATYpalHs, KAauyeCTBEHHBIC pEaKINH Ha
OemnKu.

DKCcIeprUMEHTATbHBIE METO/Abl HM3YyYeHHsS BEIIECTB M WX TPEBPAlICHUN: HAOMIOJACHWE W OIHCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IHATYypalusl OEIKOB IIPU HArPEeBAHUH, LIBETHbIE PEaKIIUU OEJIKOB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEAMHEHHH: MOHOMEp, MOJHUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb NOJMMEpH3allH, CpeAHAs MoJeKyiaspHas wmacca. (OCHOBHBIE METOJIBI  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH — NOJIMMEpH3alts U MOJIUKOH/IEH AU

DKcreprMEeHTaTbHBIE METOJBI M3YYEHHsI BEUIECTB M WX IPEBpAIEHUI: O3HAKOMIJICHHE C oOpas3iamu
HPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeIMEeTHBIX CBsA3el pU U3y4EeHHH opraHnyeckoil XuMuH B 10 kitacce ocymiecTBiseTcs
gepe3 UCTOIh30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, SBISIONINXCS CHCTEMHBIMU
JUISL OTJICNIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SBICHUE, HAydHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIN3,
CHHTE3, KJaccu(uKaIus, NepuoInIHOCTb, HaOMI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHHE.

dwusmka: Matepus, SHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYyJa, YHEPTeTHUYECKUN YPOBEHbB, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (pU3MUeCKUe BETMUMHBI U €MHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMeH BelleCTB B OopraHusme, (GOTOCUHTE3, OMOJOTHYECKH
aKTUBHbBIE BelllecTBa (O€IKH, YIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHONOTHsI: TUILEBbIE TMPOXYKTHI, OCHOBBI PpAIlMOHAIBHOTO MHTAaHUS, MOIOIIUE CPENCTBa,
JIEKapCTBEHHBIE U KOCMETUYECKHE MpenapaThbl, MAaTEPUabl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHHU

XUMHYECKUH JIeMEHT. ATOM. SIIpo aToMa, U30TOMBI. DJIEKTPOHHAS 000JI09Ka. DHEPTeTUYECKHE YPOBHH,
NOAYPOBHU. ATOMHBIC opOuTanmu, S-, P-, O0- sneMeHTBl. OCOOSHHOCTH pAacHpeieiICHUs] DJICKTPOHOB II0
OopOUTANIIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOH(UTYpaIusi aTOMOB.

ITepuoauueckuii 3akoH u Ilepuonnueckas cucrtema xumuueckux 3aemeHToB [[. . MenneneeBa. CBs3b
nepuoanyeckoro 3akoHa u llepuogmyeckoit cucrembl xumuueckux asnemeHtoB JI. WM. MennpeneeBa c¢
COBPEMEHHOI Teopueld CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIECTB 10 IPyMIaM U MeprojaM. 3HadyeHHe NepUoANYECKOro 3aKoHa
B Pa3BUTHU HAYyKH.

Crtpoenue BemiecTBa. XHMHUYECKasi CBA3b. BuAbl XMMHUYECKOl CBSI3W (KOBAJICHTHAs HEMOJIApHAs U
HOJIsIpHAs, MOHHAs, MeTaJTndecKkas). MexaHn3Mbl 00pa30BaHUs KOBAJCHTHOW XMMUYECKOH CBS3HM (OOMEHHBIH
U JIOHOPHO-aKIeNTOPHbIN). BogopoaHas cBs3b. BaieHTHOCTE. DNeKTpoOTpULaTeNbHOCTh. CTENeHb OKUCTICHHUS.
WoHbI: KaTHOHBI U AHUOHBI.

BewecTBa MOJIEKyJIIpHOTrO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

[Tonsite o0 aucnepcHbIX cucteMax. VIcTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi /10J1s BEIIECTBA B
pacTBope.

Knaccugpukamuss  HeopraHmdeckux  coenuHeHnd. HoMeHKknaTypa  HEOPraHMYECKHMX  BEIIECTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3IMUHBIM KJIaCcCaM.

Xumnueckas peakuusa. Krmaccudukanus XUMHUYECKHX pEakifii B HEOPraHHMYECKOW M OpraHHYECKOU
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPAIICHUS 3HEPTrUU NPU XUMHUUYECKHX
peaKkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3NuyHbIX (akTopoB. OOpaTuMble peakiuu. XUMHYECKOEe
paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYeCKOro paBHoBecus. [Ipunumn Jle [larenbe.

OnekTponauTnueckas aucconuanus. CunbHble W crnadble 37eKTpoiuThl. Cpena BOIHBIX PacTBOPOB
BEIIECTB: KUCJIAsl, HEUTpasbHas, IICJIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEepUMEHTaIbHbIE METOJbl M3YyYEHHUsS BEIIECTB M WX TMPEBpAIICHUI: JEMOHCTpAIus TaOIHIl
«Ilepuoanyeckas cucrema xumuieckux 3neMeHToB . . MenneneeBa», nsyueHue Mojeneld KpUCTALITUNYECKUX
peméroK, HaOMI0AeHUE U ONMMCAHHE JAEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX ONBITOB (Pa3ioXKeHHE MEPOKCHIA
BOJOpPO/JAa B TPUCYTCTBUU KaTajau3aTropa, OIpPEIECICHHE Cpelbl pacTBOPOB BELIECTB C  IOMOIIBIO
YHUBEPCAIHHOTO WHIUKATOPA, PEaKIMd HOHHOTO OOMEHa), MpOBEJEHUE MPaKTUUECKOUW paboThl «BriusiHue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérnrle 3amaun.

Pacuérel o ypaBHEHUSM XUMUYECKUX PEAKIMI, B TOM YHCIIE TEPMOXUMUUYECKHE PACUETHI, PACUETHI C
WCITOJIb30BAHNEM ITOHSATHUS «MAcCOBasi J0JIs BEIIECTBA.

Heoprannyeckasi Xumus

Hemeramnbl. Ilomoxenne HemeraiuioB B Ilepuoandeckod cucteMe Xumuyeckux snementoB [I. .
MenpeneeBa U 0COOEHHOCTH CTPOCHUS aTOMOB. DU3NYECKUE CBOMCTBA HEMETAIUIOB. AJUIOTPOIHUSI HEMETAIIJIOB
(Ha mpuUMepe KUCIopoa, cephl, pocdopa u yriaeposa).

XVMUYECKHE CBOMCTBA BAKHEUIIMX HEMETAJIOB (TaJIOTEHOB, cepbl, a3ora, ¢Gocdopa, yriepoaa u
KPEMHHUSI) U UX COCTMHEHUN (OKCHUJIOB, KUCIOPOCOIEPKAIMUX KUCIIOT, BOJIOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COSUHEHUH.

Meramnel. Tlomoxenue werawioB B Ilepronnueckod cucremMe XuMHYecKHX aiemeHtoB [, .
MengeneeBa. OCOOCHHOCTH CTPOEHHUsSI JJIEKTPOHHBIX O0OJI0OUEK aTOMOB MeTauioB. OOmme Qu3ndeckue
CBOiiCcTBa METAILTOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUI Pl HAIPSIKEHUH METAJIIIOB.

XUMHYECKUE CBOMCTBA BAaXHEHIIMX METAIOB (HATpHUM, KaduM, KalblUWd, MarHUW, aTlOMHUHUH, LUHK,
XpOM, JKeJ1e30, Me/lb) U UX COCAUHEHUH.

OO6mue criocoObl MoTy4YeHus: MeTauIoB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METO/Ibl M3YUYEHHUSI BEIIECTB U UX MPEBPALLECHUN: NU3YYEHUE KOJUIEKIHUH «MeTaibl
U CIUIaBb», OOpPa3I[OB HEMETAUIOB, PEIICHHWE OJKCIEPUMEHTANBHBIX 3a/1ad, HAOJIOJICHUE ¥ OMUCAHHE



JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCH A ATTIOMUHHS C PACTBOPAMHU KHUCIOT
U I1I€JI0Y€el, KaUeCTBEHHBIE PEAKIIUN Ha KATHOHBI METAJIJIOB).

PacuérHrble 3agayn.

Pacuérel Macchl BeniecTBa Uil 00bEMa ra30B 10 U3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce UM 00bEMY
OJIHOTO M3 YYacTBYIOILMX B PEAKIMU BELIECTB, pacuéTbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IMPOAYKTOB
peaKLuy, €CiIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XHuMHUA U KU3Hb

Posnp xumum B oOecrieueHUH 3KOJOTHMYECKOW, SHEPreTHYEeCKOi M MUIIEBOM 0E30MacHOCTH, pa3BUTHH
MeaunMHbl. [[oHATHE 0 HAYYHBIX METOAAX IIO3HAHMS BEIIECTB U XUMUYECKUX PEaKLU.

[IpencraBienus 00 OOIMX HAYYHBIX MPUHIUIIAX POMBIIUIEHHOTO MOMYYSHUs BXKHEHIIINX BEIECTB.

YenoBek B MHUpE BELIECTB U MaTEPHUAJIOB: Ba)KHEHIIME CTPOUTENBHBIE MATEPHAIIbl, KOHCTPYKLIIOHHBIE
MaTepuaybl, KpaCKH, CTEKJIO, KepaMHKa, MAaTepHUalbl I JJICKTPOHMKM, HAHOMATEPHUAIIbl, OPTaHUYECKUE U
MHUHEpaJIbHbIE YI00peHHUsL.

X¥MHUS U 3J0pOBbE YEJOBEKAa: IIPAaBWJIA HCIIOJIb30BAHMS JICKAPCTBEHHBIX IIPENAparoB, IpaBUIIA
6€30I1aCHOT0 MCI0JIb30BaHUS IIPENapaToB ObITOBOM XUMHM B IOBCEAHEBHOM KU3HMU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBA3eH NpHU M3ydeHUU oOmield M HeopraHudeckoil xumuu B 11 kiacce
OCYILIECTBIISIETCSl 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHbIX IOHSATUH, TaK W IOHATHUH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOmme ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, TMHOTE3a, 3aKOH, TEOpHWs, aHAIM3, CHUHTE3,
KJaccu(uKaus, epuoAnIHOCTb, HaOII0IeHUE, SIKCIIEPUMEHT, MOACIHPOBAHNE, U3MEPEHUE, SIBJICHUE.

®du3uka: MaTepusi, JHEPIrus, Macca, aToM, IEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOIl, PAAMOAKTUBHOCTb,
MOJIeKyJa, YHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIECTBa, (pU3UUYECKHe
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorus: kinerka, opraHusM, 3KocucTema, ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH
BEIIIECTB B OPTaHHU3ME.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOIUINBO, PECYPCHI.

TexHOJIOTHs: XUMHUYECKAsl TPOMBIIIIIEHHOCTh, METAJULYPIHsl, IPOU3BOJACTBO CTPOUTENBHBIX MaTEPHUAIIOB,
CeNIbCKOXO035HCTBEHHOE MPOU3BOJCTBO, MMIIEBasi MPOMBIIIICHHOCTb, (hapMaleBTHUECKasi MPOMBIIIIEHHOCTD,
IIPOU3BOJCTBO KOCMETHMYECKUX IIPENapaTroB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pUalOB, JJEKTPOHHAs
IIPOMBILUIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS OOYYaIOIIMMHCS IPOTrpaMMm
cpenHero odmiero oopazoBanus (JIMTYHOCTHBIM, METAMPEAMETHBIM U TPEAMETHBIM). HayuHo-MeToamueckoit
OCHOBOI1 J1s1 pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IIPOrpaMM CpeAHEro oOIiero oopasoBaHus
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIHN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-IEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB
OCBOGHHUSI TMpeaMeTa «XUMHUsS» Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHUs BBIACICHBI CICIYIOIINE
COCTaBJISIOLIHE:

OCO3HAaHHE OOYYaIOMUMHUCA POCCHUUCKON TPakJaHCKOH WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJU4he MOTHUBAIIUU K 00YUECHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTMUYHOCTA Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U
MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOCH NIEATEIHHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYILIUMU IEIOCTHOM CUCTEME XUMUYECKOTO0 00pa30BaHusl;

HaJU4he TMPABOCO3HAHUA DKOJOTUYECKOW KYJIbTYPhl M CIOCOOHOCTH CTaBUTh LM U CTPOUTH
YKU3HEHHBIE IJIaHbIL.

JlugHOCTHBIE PE3YNbTaThl OCBOCHUS NpeIMeTa «XHUMHUs» JIOCTUTAIOTCA B €AMHCTBE YYEOHOU H
BOCIHUTATEIbHONU NEATEIHHOCTH B COOTBETCTBHUU C T'yMaHHUCTUYECKHUMH, COLIMOKYIBTYPHBIMH, JYXOBHO-
HPABCTBCHHBIMU [IEHHOCTSMH M UJICaJIaMH POCCUHCKOTO TPa)TaHCKOTO O0IIeCTBa, IPUHITHIMU B O0IIECTBE
HOpPMaMu U TMpaBWJIaMU MOBEACHHUSA, CIOCOOCTBYIOIIMMHU MPOLIECCAM CAaMOIO3HAHUS, CaMOPa3BUTUA U
HPaBCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaAIOIIHUXCS.

JImaHOCTHBIE pe3ynbTaThl OCBOCHHS TpeaMeTa «XHUMHS» OTpPaxaroT C(HOPMUPOBAHHOCTH OMbBITA
MO3HABATEJIbHOW M TMPAKTHUUYECKOW IEATEIHHOCTH OOYYArONIUXCS IO peau3alii MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHUS O0YYarOIIMMHCS CBOUX KOHCTHTYIIMOHHBIX MpaB U 00sI3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOTIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHHI B KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOW ACSATEIHHOCTU MPHU CO3JAHUU YUEOHBIX MPOCKTOB, PEIICHUH
yueOHBIX M MMO3HABATEIHHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHUsS, JOTUKY M apryMEHTBHl JIPyTuX MpHU
aHaJIM3€e Pa3TUYHBIX BUJIOB YUeOHOU eATeTbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/IUI0 OT€YECTBEHHONU XUMUU;

YBOXEHUS K TMPOIECCY TBOPUYECTBa B OOJACTH TEOPUU W TMPAKTHYECKOTO TMPUMEHEHUS XUMHH,
OCO3HAaHUS TOTO, YTO JOCTHKECHHS HAyKH €CTh pPe3ylbTaT JIUTENbHBIX HAOMIOJEHUH, KPOMOTIUBBIX
AKCTIEPUMEHTAIBHBIX TIOUCKOB, ITOCTOSTHHOTO TPY/Ja YUYEHBIX U MMPAKTUKOB;

WHTEpeca U IO3HABATEIbHBIX MOTHBOB B MOJYYCHHU M TIOCICAYIONIEM aHalu3e HHQPOpPMAIUH O
MEePETOBBIX TOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, THYECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTH OIICHMBATh CHTYallMM, CBSI3aHHbIE C XHMHUYECKHMHU SIBICHUSMU, U TNPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIIEHUBATH CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C MO3ULUNA HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 37I0pOBOro M Oe30macHOro oOpasa KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOoIeHHsT TIpaBuil O€30MacHOTO OOpaIlleHUs C BEHIECTBAMH B OBITY, MOBCEIHEBHOW XU3HU W B
TPYAOBOM JAEATEIBHOCTH;



NOHMMaHMS LIEHHOCTH TMpPaBWJI WHAWBUIYAIBHOTO M KOJUIEKTUBHOI'O OE30MAacHOTO TOBEICHUS B
CUTYalHUsX, YTPOXKAIOIIUX 30POBBIO U )KU3HU JIIOJICH;

OCO3HAHMsI MOCIEICTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOJIEHUS aJIKOrojisi, HapKOTHKOB,
KYpEHHUs);

5) TpynoBoro BocnuTaHms:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEIOBATEIbCKON JAEATENbHOCTH, OOIIECTBEHHO
H0JIE3HOM, TBOPUYECKON U IPYTUX BUJAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4acTHE€ B PEIICHUM MPAKTUYECKUX 33/]ay COLMAIbHOW HANpPaBIEHHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO MPO(EccHil pa3IuvHOro pojaa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUs IPEMETHBIX 3HAaHUN 110 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH 1eATEIbHOCTH;

TFOTOBHOCTM K OCO3HaHHOMY BBIOOpY WHIUBUAYaAJIbHOW TpaeKTOpUM o0Opa3zoBaHus, Oyaymiei
npodeccun M peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMMHU, MHTEPECOB U NOTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBaHMS KU3HU HA
3emie;

HOHUMAaHHMs 1J100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS 3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOHON U COLUAIIBHOU CPEJIbL;

OCO3HaHMsI HEOOXOAMMOCTH UCIOJB30BAaHUS JIOCTMIKEHHUH XHUMHUM JUIs pellieHHs BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOI'O HEMNpUATHs JEHCTBUN, NPUHOCAIIMX Bpea OKPYKAIOLIEH NPUPOIHON cpele, yMEHHUs
IIPOrHO3UPOBATh HEOJArONpPHUATHBIE SKOJIOTMYECKUE TOCIEACTBUA NPEANPUHUMAEMBIX JIEHCTBUH U
IpeOoTBPALIATh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, YKOJIOTMYECKON KYJIbTYphl, ONbITa IESTEIbHOCTH
9KOJIOTUYECKOI HalpaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA UMHU B MTO3HABATEIbHON, KOMMYHUKAaTUBHON
U COLMAJIbHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSITh UJIC0JIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
00I11eCTBEHHOM NMPaKTHKY;

NOHMMAaHUA ClleUU(UKY XUMUM KaK HayKH, OCO3HaHUS €€ posin B (POPMHUPOBAHUM PALMOHATIBLHOTO
HAY4YHOTO MBIIIJICHHS, CO3/IaHUM IEJOCTHOTO NpEeACTaBIeHUs 00 OKpYXKarolleM MHUpe KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, B IMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHHH NpoOJieM COXpaHEHUs
IIPUPOHOTO PAaBHOBECHS;

yOexkAEHHOCTH B 0CO0OW 3HAUMMOCTM XUMHUHU Ui COBPEMEHHOM IUBWIM3ALUU: B €€
I'YMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pOJM B CO3JaHMM HOBOM 0a3bl MaTepHalbHON KyJIbTYpHI,
pelIeHnH TJI00aTbHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS UEIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
NUIIEBOM M SKOJIOTMYECKOH 0e30MacHOCTH, B Pa3BUTHUM MEAMLIMHBI, 00ECIEUEHUH YCIOBHH YCHEIIHOTO
TpyZa U SKOJIOTHYeCKU KOM(OPTHOI JKM3HU KaXKJOr0 WieHa OOIIeCcTBa;

€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHMUMAHUS CYITHOCTH METO/OB IMO3HAHMSA, HUCIOJIb3yEMBIX B
€CTECTBEHHbIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMmble 3HAHUS JJs aHajdu3a M OObACHEHUs
SBIICHUH OKPY)KAIOLIET0 MHUpa M MPOUCXOAAIIMX B HEM M3MEHEHUH, yMEHHus JenaTb OOOCHOBaHHbBIE
3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX ()aKTOB M HMMEIOIIMXCS JaHHBIX C IENbI0 MOJy4eHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO MCHOJIb30BaTh XWMHUYECKHE 3HAHMS U1 peleHus npolieM B
peabHbBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON NESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHUIO M €caMOOOpA30BaHMIO, K AKTUBHOMY
MOJy4EHUIO HOBBIX 3HAHUM [0 XMMUU B COOTBETCTBHUH C )KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZAa B Pa3IMUHbIX cepax mpodhecCHOHATHLHOM eI TeTbHOCTH.



METAINPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHS y4EOHOTO MpeaMeTa « XUMHUs) Ha YPOBHE CPEIHET0 OOIIETo
0o0pa3oBaHMs BKITIOYAIOT:

3HayuMble A (GOPMUPOBAHMS ~ MHUPOBO33PEHHUS ~ OOYHYAIOIIUXCS  MEKIUCIUILIMHAPHBIE
(MEeXIpeIMeTHbIC) OOIEeHAYyYHBIC TOHSATHS, OTPAXAIOMIME IIEJIOCTHOCTh HAYYHOH KApTUHBI MHpa U
cnenuuKy METOJOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepHus, BEIEeCTBO, dHEPIHs,
SIBJICHUE, TPOIIECC, CHCTEMa, HAydHbId (DaKT, TPUHIHUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHKe, HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yVHHUBEpCcaJbHble y4yeOHble JeWcTBUSA (TIO3HABAaTENbHbIE, KOMMYHUKATHBHbBIC, PpETYJISITHUBHbBIC),
obecnieunBaromue (opmupoBaHue (PYHKIMOHAIBHONH TpPaMOTHOCTH U COLMAIbHOW KOMIICTCHIIUU
00ydJaromuxcs;

CIIOCOOHOCTh O0OYYAIOIIUXCSI MCIIOJIB30BATh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE
3HAHUA U YHUBEpCaJlbHbIE YUeOHbIC ICHCTBUS B IO3HABATEILHOM U COLIMATILHON MPAKTHKE.

MeranpeaMeTHple  pe3yiabTaThl  OTPaKalOT  OBJAJICHUE  YHUBEPCAIBHBIMU  YICOHBIMH
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

ORi1ajieHHe YHHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIpEeNATh LIEeTH ACSITETbHOCTH, 3a/laBas IMapaMeTpbl M KPUTEPUU UX JOCTHIKEHHS, COOTHOCHTH
PE3YIIBTATHI ISATEIBHOCTH C ITOCTABIICHHBIMHE LIETISIMHU;

WCIIOJIb30BaTh MPH OCBOCHHH 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIUICHUS — BBIIEIATh XapaKTEepHbIE
NPU3HAKWA TIOHSITHH W YCTAHABIMBATH WX B3aWMOCBS3b, HCIIOJIE30BATh COOTBETCTBYIOIIME ITOHSTHUS IS
00BSICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIIUY BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

yYCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKYy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXacHHUs (MHIAYKTUBHBIC, JCIYKTUBHBIC, IO aHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH U NMPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYTUPOBATEH BHIBOJIBI U 3aKIIIOUEHUS;

NPUMEHSTHh B TPOIECCE TO3HAHMS, MCIOIh3yeMble B XMMHH CHUMBOJIMYCCKUE (3HAKOBBIC) MOJIEIIH,
npeoOpa3oBLIBaTh MOJICTbHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) dJIEMEHTa, XUMHYECKas
dbopMyiia, ypaBHCHHE XUMHUYCCKOW PEAKIIMH — MPH PEIICHUN YUCeOHBIX MO3HABATEIBHBIX U MPAKTUYCCKHIX
3a/la4y, TPUMEHATh Ha3BAaHHBIC MOJENbHBIE MPEJICTaBICHUS MAJI BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHUX PEAKIIHIM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIESCTB M XUMUICCKUX PEAKITUI;

dbopMynupoBaTh LENH M 3a/ladll HCCIEIO0BaHUsS, HCIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSATEIHHO
c(hOopMyJIMPOBAHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS M OCHOBBI JUISI (DOPMHUPOBAHHS TUITOTE3BI
0 MPOBEPKE MPABIIBLHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITSIIBHOTO TUTAHUPOBAHKS M TIPOBEJACHUS YICHHUECKUX IKCIICPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHUS HAONIOaTh 3a XOJOM TIPOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, GOpMYJIMPOBaTh OOOOIICHHWS W BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB
HCCJICJIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJIETAaHHOMN paboTe;

PHOOpPETaTh OIBIT YYCHHUYSCKOW WCCISIOBATEIIbCKOW W TPOSKTHOH JEATEITHbHOCTH, IPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB peIICHHS MPaKTUYeCKUX 3ajad,
MIPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS.

3) padora ¢ nnpopmanmeii:

OPUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHWKAX WHPOpMaIK (HAydHO-TIONYJISpHAS JHUTepaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE TOCOOWs, pecypchl MHTepHeTa), aHaaM3upoBaTh HWH(OPMAIINIO
pa3IUYHBIX BHJIOB U (GOpM TPEICTABICHUS, KPUTHYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTE;

dbopMynupoBaTh 3ampOChl U MPUMEHATH pa3INYHble METObl MPHU IMOHCKE U O0TOOpe HHpOpMAIHH,
HEOOXOIUMOI TSI BRITIOMTHEHUS YIeOHBIX 3a/1a4 ONPEIEIEHHOTO THIIA;

NpUOOpETaTh OMBIT MCHOIB30BaHUS UH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH M Pa3IUYHBIX
MIOVCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIbHYIO (GopMy TpeacTaBiieHus HHGopMaruu (cxembl, Trpaduku,
JUarpamMmbl, TaOJIHIIBI, PUCYHKH U IPYTHE);



UCIOJIb30BaTh HAy4YHBIN SA3BIK B KayecTBE CpEICTBA MpHU paboTe ¢ XUMHUYECKOW HHpOpMarmeii:
OPUMEHATh MEXNpeAMeTHbe (pu3nueckue M MaTeMaTH4yecKue) 3HAKW U CHMBOJBI, (OPMYIIBL,
ab0peBHaTyphl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

Osi1aieHHe YyHHBEPCaJIbHBIMA KOMMYHUKATHBHBIMH AeHCTBUAMM:

3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOi TEMBI B X0/1€ AUAJIOra U/WIN AUCKYCCHUH, BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOM MPEI0KEHNS OTHOCUTENILHO BBINOJIHEHUS TPEUI0KEHHON 3a/1au;

BBICTYIIaTh ~C  IPE3CHTALMENd  pe3yJbTaTOB  IIO3HABATEJIbHOM  JE€ATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMHU IIPH BBIIOJHEHUM XHUMUYECKOIO OSKCIIEPUMEHTA,
NPaKTUYECKON paboTHI 10 MCCIICAOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, peau3alliil yueOHOTO MpOeKTa U
(GopMynHupoBaTh BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHBIX MCCICAOBAaHUNM IMYTEM COIIACOBAHUS MO3MLUHN B
X0J1e O0CYKACHHS 1 0OMEHAa MHEHUSIMHU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENILHO IIJIAaHUPOBATh U OCYLLIECTBIISITH CBOIO I03HABATEIbHYIO JESATENBHOCTD, ONpEAcss €€
LeJlU M 3a/laud, KOHTPOJIMPOBATh M MO0 Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh IMpeiiaraeéMblil aaroputm
JeMCTBUI TIpH BBINIOJHEHWM YYEOHBIX M MCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Hambosiee 3((eKTHBHBIN
CHoco0 MX pelIeHus ¢ y4€TOM MOTY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKLIUsX;

OCYIIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI O XMMHUYECKONW COCTaBJIAIOIIEH €CTEeCTBEHHO-HAyYHOH KapTHHBI
MHpa, POJIM XUMHUH B TIO3HAHUM SBJICHUH MPUPO/IbI, B POPMUPOBAHUN MBILIUIEHHUS U KYJIbTYphl JUUYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW MJii pELIeHUS NPaKTHUYECKUX 3a4ad M HSKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpeIe;

BJIQJICHUE CHUCTEMOM XHMHMUYECKHX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSITHUS
(XMMMUYECKUI ~ JIeMEHT,  aToM, DJJIeKTpoHHass  o0ojlouka  aroma,  MOJIEKYJla,  BaJIEHTHOCTb,
3EKTPOOTPHULIATENIbHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHas popmyiia (pa3BEpHyTast U COKpall€HHas), MOJb,
MOJISIpHAsi Macca, MOJIIpHBIN 00BEM, yriepoJHbli ckeseT, (QyHKIMOHAIbHAs TpyIa, paaukal, U30MepHs,
U30MEPBI, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YII€BOJOPO/AbI, KUCIOPOI U a30TCOJAEpKaIINe COECTUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPHH U 3aKOHBI (TECOPHS
CTpoeHHs oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH coOXpaHEHHsI MAcChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XMMUU; MUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIMe B OCHOBE MIOHUMAaHUS IPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (AaKTOJIOTHYECKUE CBEACHUS O CBOWCTBAxX, COCTaBe, MOIYYEHUU U
0€30I1aCHOM HCIOJIb30BAHUHM BAKHEHIIMX OPraHMYECKUX BELIECTB B OBITY U MPAKTHUYECKOU NESATEITBLHOCTH
YeJI0BeKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHblE MPU3HAKM MOHATUN, YCTaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUM COCTaBa, CTPOEHUS U MpEeBpalleHUu
OpPraHUYECKUX COeTUHEHUH;

c(OpPMUPOBAHHOCTh ~YMEHHUH  HCIOJNB30BaTh XHMMHUYECKYIO CHMBOJUKY Ui  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEHHOH) (opMya OpraHMYECKHMX BEIIECTB H
YpaBHEHHUH XHWMHYECKUX PEaKIHil, W3roTaBIMBaTh MOJEIU MOJEKYJl OpPraHWYecKUX BEHIeCTB JUIf
WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPHUHAIEKHOCTh U3YUEHHBIX OPraHMYECKHUX BEIIECTB I10
UX COCTaBy M CTPOCHHIO K OINpPENeTIEHHOMY KJIACCy/TpyNIe COeIuHEHHUU (YriIeBOJOPObI, KUCIOPOA U
a30TCo/EpKalllue COECJUHEHHUs, BBICOKOMOJIEKYJIIpDHBIE COECIUHEHHMs), JaBaTh WM Ha3BaHUA 11O
cucremarnueckoir Homenknarype (IUPAC), a Ttakxe NpUBOIUTH TPUBHAIbHBIC HA3BaHUS OTICIHHBIX
OpPraHUYECKUX BEIIECTB (ITUJIEH, MPOIUIIEH, alleTUIIEH, STHICHTIIMKOIb, TIULEPHH, GeHol, GpopManbaeru,
aleTanbJeru]l, MypaBbUHas KHCIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAasl KHCJIOTAa, CTEapUHOBAs KHUCIOTA,
TJIF0KO3a, PPYyKTO3a, KpaxMal, eJTi0I103a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS ONPEICNATh BUABI XMMUYECKOH CBS3M B OPraHUYECKUX COCAMHEHUSIX
(omMHApHBIC U KPATHEIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TIPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUS OpraHUYeCKHX BemecTB A. M.
BytnepoBa 1 00BsICHEHUS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHECHHS
Macchl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepPH30BaTh COCTaB, CTPOCHUE, (PHU3UYECKHE U XUMHYECKHE
CBOMCTBA THUMHMYHBIX MPEACTABUTECH PA3NIMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH, 3THUJIEH,
NPONWICH, ameTuieH, OyraaueH-1,3, MerunOyramueH-1,3, OEH30J, METaHOJ, STAHOJ, STHJICHTJIUKOIb,
IIMLepuH, (EeHOJ, aleTalbJeru]l, MypaBbHHAas W YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmaj, LeJUII0JI03a,
AMUHOYKCYCHAsl ~KHCJIOTa), WJUIIOCTPUPOBATH TCHETUYECKYIO) CBSI3b MEXKIYy HHMH YPaBHCHHSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c()OPMUPOBAHHOCTh YMCHHSI XapaKTepPU30BaTh WCTOYHUKU YTIEBOJOPOIHOTO CHIPhbS (HE(TH,
MPUPOJIHBIN ra3, yrojb), CIOCOObI UX MePepadOTKH U MPAKTUYECKOE IPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYHCIICHUS 110 XUMUYECKIM YpaBHEHUsIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM IMPOJIYKTa PEaKlUMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH );

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOTrO MO3HAHMS,
UCTIONIb3YEMBIX B XHMHU TPU HM3YYCHHH BEIIECTB M XMUMHYCCKHUX SIBIICHUH (HAOIIO/IeHUE, M3MEpCHHE,
9KCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS JIJISl PUHATHUS PEIICHUI B
KOHKPETHBIX J)KU3HCHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIICCTBAMH U UX IIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJIa TMOJB30BAHUSA XHMHUYECKON TMOCynoll H
nabopaTOpHBIM O0OpYZOBaHUEM, a Tak)Ke MpaBWwiIa OOpalieHUsi C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMU MO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBITIOJHATH XUMUYCCKUIH JKCIIEPUMEHT (IIPEeBpaICHHUS
OpPraHMYECKUX BEUIECTB NMpPHU HArpeBaHHH, MOTYYCHHE STUJICHA M M3YyYEHHE €ro CBOMCTB, KaueCTBEHHbBIC
peaKIy OPTaHWYECKUX BEIICCTB, JCHATYpalus OCIKOB TPH HArpeBaHUU, LBETHBIC PEAKIIMH OCIIKOB) B
COOTBETCTBUHM C MpaBWJIAMU TEXHHKH O0€30MacHOCTH HpHU OOpallleHWH C BEIIeCTBAMU U JIabOpaTOpPHBIM
000py/IOBaHUEM, TPEICTABIATh PE3yJIbTaThl XUMHYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakluii U GopMyTupPOBaTH BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMECHHI KPUTHUECKHA aHATU3UPOBATH XUMUYCCKYIO WH(HOPMAIIHIO, TTOTYIaeMYyIO
U3 pa3HBIX UICTOYHHUKOB (Cpe/icTBa MaccoBoi nHbopMaluu, IHTepHET U Apyrux);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATh MPABHIIa YKOJIOTUYECKHU 11€TIeCO00Pa3HOTr0 MOBEICHUS B OBITY
U TPYJOBOW AESITENHFHOCTH B IENSAX COXPAHEHHs] CBOETO 3J0POBbS U OKpY)KAIOIIEH MPUPOTHONW CpPEIbI,
OCO3HABaTh OITACHOCTh BO3JICHCTBUS HA KHUBBIC OPTaHU3MBI OIPEACIEHHBIX OPraHUYEeCKUX BEIICCTB,
noHumasi cMbicn nokasarens [1JIK, moscHATs Ha mpuMepax crocoObl YMEHBIIEHHUS U MPEAOTBPAILIEHUS UX
BPETHOTO BO3/CHCTBHS Ha OPTaHU3M YEIOBEKa,

JUIsT OOYYarolUXCsl C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB U XUMHYCCKHUX SBJICHHIA,

JUTSL CIIETIBIX U CAOOBUISMIIMX OOYYAIOMIMXCS: YMEHHE HCIOIb30BaTh Pelbe(h)HO-TOYCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyil.

11 KUIIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «O0Imas 1 HeopraHudecKasi XUMHUs OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpa, POJIH XUMHUU B TIO3HAHUH SIBIEHUW PUPOIBI, B (DOPMHUPOBAHUH MBIIIJICHUS U KYJIbTYPHl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW MJis pElIeHUS NPAKTUYECKUX 3a/ad U HIKOJOTHMUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHON cpee;

BJIAJICHUE CHUCTEMOM XUMHMUYECKHUX 3HAHMM, KOTOpas BKJIIOYAECT: OCHOBOIOJIATAIOIMINE IOHITHUSA
(XMMHYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, O- 3JIEKTPOHHBIC OpOWTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb,
MOJIIPHBIA  00BEM, BaJICHTHOCTB, JJIEKTPOOTPHIIATEIHHOCTh, CTENCHb OKHCIICHUS, XUMHUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpUCTAIIMYECKas pemIéTKa, TUIbl XUMHUYECKHX
pEaKuuii, pacTBOpP, BJIEKTPOJUTHI, HEIJIEKTPOIUTHI, IICKTPOJIUTHUYECKAS HAUCCOLMALMSA, OKUCIUTEID,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON pEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON auccolranuu, nepuoauueckuil 3axkon . . MeHneneeBa, 3aKOH COXpPaHEHHSI MacCChl
BEIIECTB, 3aKOH COXpPaHEHUS U MPEBpAIICHUs] SHEPTUU MPH XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM S3BIK XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE TIOHUMAHUS IPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (AaKTOJIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, MOIYYCHUU U



0€30MMacHOM UCTOIb30BAHUHU BAKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY U MIPAKTHYECKON JEATEILHOCTH
YeIIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEpHbIE NPU3HAKU TMOHSTHUM, YCTaHAaBIUBATh UX
B3aMMOCBSI3b, HCIIOJH30BATh COOTBETCTBYIOIINE TOHSATHS MPH OMUCAHWH HEOPTaHUYECKHX BEIIECTB M HX
MIPEBPAILICHUH;

c(OPMHPOBAHHOCTh yYMEHHUI MCIONB30BaTh XMMHUYECKYI) CHMBOJIMKY MJISi COCTaBIEHHS (opmyn
BEIIIECTB U YPaBHEHUU XUMHUYECKUX Peakiui, cucreMarnyeckyro HoMeHknarypy (IUPAC) u TpuBuanbHbIe
HA3BaHUS OTACIBHBIX HEOPTAHMUECKUX BEMIECTB (yrapHbIi ra3, YIJICKUCIbIN ra3, aMMHUaK, raiéHas u3BeCTb,
HeraméHasi U3BeCTh, IUThEBAs COJa, TUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OIPEEIIATh BAICHTHOCTh M CTENICHb OKMCIICHUS XUMUYECKUX JIEMEHTOB
B COCIMHEHHUSAX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKOH CBSI3M (KOBaJEHTHAasl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHASI) B COCOUHEHMAX, TUN KPHUCTALIMYECKOW PEMETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCIUHCHHI,

c(OpMUPOBAHHOCTh yYMEHUW YCTaHABIUBATh MPHUHAJJIKHOCTh HEOPraHUYECKHX BELIECTB IO HUX
COCTaBy K ONpPEeNEHHOMY KJIAcCy/TpyNIe COSAMHEHUH (MPOCThIe BEIIECTBA — METALIBl M HEMETaLIH,
OKCH/JIbl, OCHOBaHMsI, KUCIOTHI, aM(pOTEPHBIE TUIAPOKCUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICI Tepuoanueckoro 3akoHa [[. M. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOIYI0, O0ObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHWMHYECKHX
anemeHToB 1—4 mnepuomoB Ilepuogmueckoit cucrembl xumuueckux snemeHtoB [I. WM. Menzaeneesa,
UCTIONB3Ysl TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOMTAIN», «IHEPreTHUCCKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKUX IJIEMEHTOB M UX COEAMHEHUN IO MEepUoAaM U TpyIaM
[Iepnoanueckoii cucteMsl XUMU4eCKUX 31eMeHTOB /1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB, MOJITBEPK/IATH CYIIECTBOBAHNE TEHETHUECKON CBSI3U MEXKITY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKHUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUSI KIIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIUU O Pa3IMYHBIM MpPHU3HAKAM
(4ucily ¥ COCTaBy pearupyroIux BEHIeCTB, TEIIOBOMY 3G (EKTy peakiini, U3MEHEHHIO CTETIeHEN OKHCIIEHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUN COCTaBISATh YypPaBHEHUS PEAKIHH pa3IUYHBIX THUIOB, TMOJHBIE H
COKpAIIEHHBIC YPAaBHEHHS PEaKIIUii HOHHOTO OOMEHA, YUHUTHIBAS YCJIIOBHS, TIPU KOTOPBIX OTH PEAKIIUU HTYT
710 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOIUTH PEAKIMH, MOJITBEPKAAONINE KAauyeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTAHUYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUIl
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKIuil;

c(OpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIui OT Pa3IuIHbBIX
(GakTOpOB; XapakTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBHSA
(mpunnun Jle [latense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTePH30BaTh XHMHYECKHE TPOIECCHI, JIeKAllue B OCHOBE
MPOMBINIJICHHOTO TIOJy4eHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCThH MPEJCTABICHUN 00
OOIIMX HayYHBIX MPHHIUIIAX ¥ KOJIOTHIECKHUX MPOOIIeMax XUMUIECKOTO IMPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHHS C HCIOIH30BAHHEM MOHSTHS «MaccoBas IO
BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYECKHAX PEAKIMIX, MACCHl BEIIECTBA WIIH
00bEMa Ta30B MO HM3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO U3 Y4YacTBYIOIIHUX B
peakuuy BEIIeCTB, TEIJIOBOro 3(QeKkTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl BEIIECTB,
MIPEBPAICHHS] U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOATh TpaBWjIa TOJIB30BAHUS XUMHUYECKOW TIOCYyIOH U
7a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe TIpaBWia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU O BBHIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBITIONHATh XUMUYECKUN JKCIEPUMEHT (pa3iokKeHHE
NEepOKCHIa BOJOPO/Ia B MPUCYTCTBUU KaTallU3aTopa, ONpeAesieHUEe Cpeibl paCTBOPOB BEIIECTB C MOMOUIBIO
YHHUBEPCATHHOTO HHIUKATOPA, BIUSHUAE PA3IMYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIIUU, PEaKIuu
MOHHOTO 0OMEHa, KaueCTBEHHbIE Peakuu Ha Cyiab(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHS,



pelIeHne SKCIepUMEHTAIBHBIX 33a4 10 TeMaM «MeTtais» U «HemeTamiby) B COOTBETCTBUHU C MPAaBUIIAMHU
TEXHUKU 0€30MacHOCTH MpHU OOpallleHHH C BEUIECTBAMHU U J1A00OPATOPHBIM 00OPYAOBAaHHEM, MPEICTABIATH
pe3yabTaThl XMMUYECKOIO SKCIEpPUMEHTa B (popMe 3amucu ypaBHEHHMH COOTBETCTBYIOLIMX peakuuil u
(bopMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIU3UPOBATh XMUMHUYECKYI HH(OpPMAIHIO, OIy4aeMyIO
U3 Pa3HBIX HICTOYHUKOB (CPEICTBa MAaCCOBOM KOMMYHHKAIMH, THTepHET U Ipyrux);

c(OpPMHPOBAHHOCTb YMEHUH cOOII01aTh MpaBUIla 3KOJIOIMYECKH L1E1eCO00pa3HOro MOBEICHHS B OBITY
U TPYAOBOW JEATEIBHOCTU B HEJAX COXPAHEHHsSI CBOETO 370POBbS M OKPYXKAIOLIEH HMPUPOAHON Cpembl,
0CO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha J>KHUBBIE OPraHU3Mbl OIpPENEIEHHBIX BEIIECTB, IMOHMMAs CMBICI
nokazarenst [IJIK, moscHATH Ha mpuMepax CIOCOOBI yMEHBIICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICHUCTBUS Ha OPraHU3M UYEJIOBEKa;

JUI 0OY4YaroUIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE MPHUMEHSATH 3HAHHS 00
OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHMs BELIECTB U XUMUUECKUX SBICHUM;

JUISL CJICTIBIX U CIa0OBHUIAIINX OOYYAIOIIMXCS: YMEHUE UCIOJIb30BATh PEIbEPHO-TOYCUHYIO CUCTEMY
ob6o3navenuii JI. bpaiins s 3anucu XuMu4eckux GopMyIt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/
NMpoOrpamMmbl Bcero Kontponbueie  Ipaxriyeckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecype
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YriieBoaopoabl
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
' QJIKa/IUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U 3 1
' ux nepepadorka
Hroro mo pazueny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1 Crupter. @enon 3
39 Anpaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
' Crnoxuble 3hupbl
3.3 VrieBoasl 3 1
Hroro 1o pasneny 13
Pa3nes 4. AzoTcoaepskanue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3

Paspnen S. BeicokomMoJieKy aIsIpHbIe COeIMHECHUS




5.1 ‘ IInactmaccel. Kayuyku. Boigokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




11 KJIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NMpOrpamMmbl Bcero KO;TPOM’HHC Ip ﬁaKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoauyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crtpoenue BemniecTBa. MHOroooOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heopranuueckasi xummusi
2.1 MeTais 6
2.2 Hemeramnbl 9 1
23 CBsi3b HEOPTaHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
/o Tema ypoxka Beero KonTpoabubie IIpakTuueckue fll3y‘lel-ll/lﬂ :)lﬁlt)l;l;onaTeﬂbnme
padoThbI padoTbI pecype
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpoOEHUs OPraHUuYECKUX
2 coenunennii A. M. bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiecTB. Homenknarypa 1
(cucremaTuveckasi) U TPUBUATbHBIC
HAa3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHIIE, 1
TOMOJIOTUYECKUM PsiJT
5 Mertan u 3TaH — npocTenIIne 1
MIPEACTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
7 DTUJIEH U TPOINUIIEH — MpOCTeHIne 1
MIPEACTaBUTENHN AIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3YUYE€HUE €0 CBOWCTB
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Tomydenne 1
CUHTETUYECKOIO KayuyyKa U pe3UHbI
ATNKHUHBL: COCTaB U 0COOEHHOCTH CTPOSHUS,
10 TOMOJIOTUYECKUH PAMl. ALIETHUIEH — 1
MPOCTEUIINIA MPECTAaBUTEh AITKUHOB
11 Brruucnenus no ypaBHEHHUIO XUMHUYECKOU 1
peakiumn
12 Apensl: 6eH3011 U TONyol. TOKCUYHOCTD 1
apeHoB
13 I'eneTnueckas cBsI3b yrieBOJOPOIOB, 1




MpUHAIJICI)KAIIUX K PA3JIMYHBIM KJIacCaM

IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
ras3bl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoHBIe HICTOYHUKH YTIEBOJOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHbIC HePTIHBIC
ras3bl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 KonTponpHas pabota mo pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHble 0THOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. Bogopoanas cBsi3b

18 MHOroaTOMHbI€ CIIUPTHI: TUJIEHIIIUKOJIb U
TIIUIEPUH

19 deHoi: ctpoeHne MOJICKYIBL, ¢buznyeckue
U XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbnerupl: GopmManbaerua u
areTanpaerua. AeToH

21 OHOOCHOBHBIE TIPEIeNTbHBIE KAPOOHOBBIE
KHUCJIOThI: MypaBbHHAsl U YKCYCHAs!

29 IIpaxTrueckas pa6V0Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBasi ¥ OJIENHOBAsI KUCIIOTHI, KaK

23 MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 MpL1a Kak coiu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnoxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponms, npuMeHeHune,
OuosIornyecKas poJib KHUPOB
VYTraeBojpsl: COCTaB, KilaccuuKanus.

27 Baxneriuve npencTaBuTeNu: ritoK03a,
¢bpykTO3a, caxaposa

28 Kpaxman u 1emuiono3a Kak mpupoIHbIe

MTOJIMMEPBI




KonrtponsHas pabora no pasaeny

29 «Kucnopoacoaepxkaimue opraHnuecKue 1
COCAUHCHMS

30 AMMWHEBL: METHIIAMUH U aHUJINH 1
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpPraHUYECKUE COCTUHEHUS, HX 1
Oouosiornueckoe 3uaueHue. Ilentuap

30 Benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

33 OCHOBHBIE TOHATHSA XUMHUH } 1
BBICOKOMOJICKYJISIPHBIX COCIMHECHUIN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[TnacTMacchl, KayqyKu, BOJTOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHus

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(HUTrypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cHCTEeMa XMMHUYEeCKHuX snemMeHToB /. 1.
MeneneeBa, uX CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M MX COCIMHEHHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.J1. MeHaeneeBa B
pa3BUTHHU HAYKH

CTpOCHI/Ie BelecTBa. XuMHUecKas CBA3b, eé
BUJbI;, MCXaHU3MBI 06pa3013aHI/151
KOBaJICHTHOM CBSI3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

IToustue o AUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBast 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeANHEHUN. [ 'eHeTnyeckas
CBA3b HEOPTraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHMS MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHNS SHEPTUU IIPH
XUMUYECKUX PEAKLUAX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XUMHUYECKOE PAaBHOBECUE




10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIU»

11

12

13

DnektponuTHdeckas auccounanus. [lonsrue
0 BOJIOpoiHOM mokazarene (PH) pactBopa.
Peakiiun nonHoro oomeHa. I'maponus
OpPraHUYECKUX M HEOPTaHNYECKHUX BEIICCTB

OKHUCIINTENIbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TousTHE 00 IIEKTPOIIH3E
pacIuIaBOB U PacTBOPOB COJICH
KonTponpHas pabora mo pazueny
«TeopeTryeckre OCHOBBI XUMHI)

14

15

Merautbl, ux nosioxenue B [lepuoanueckoii
cucTeMe Xxumudeckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue pu3ndecKrue CBOMCTBa
METaJIJIOB

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTalyIoB

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHuH,
AIIOMUHUN) U UX COETUHEHUN

17

18

XHUMHUYECKHE CBOWCTBA XpOMa, MEAU U UX
COCIUHCHUI

XnMHryecKre CBOMCTBA IIMHKA, JKeae3a U UX
COE€TMHEHUH

19

20

[IpakTuueckas padbora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 337a4 110 TeMe
«Mertannen»"

HeMeTaJ'IJ'II)I, HUX IMTOJOXKECHUEC B
[lepuoanueckoii cucreMe XUMUUYECKHUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

duznueckue cBOICTBAa HEMETAIIIOB.
AnnoTponusi HEMETAUIOB (Ha IpUMEpe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX
COE€IUHEHUN




23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COEAMHEHHI

24

XUMHYECKUE CBOMCTBA yIJIEpO1a, KPEMHHUS U
HUX COEIUHEHNN

25

26

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COCTMHEHUN

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMe «HemeTamibely. BerauciaeHus 1mo
YPaBHCHHUSIM XUMHYECKHUX PEAKIIHHA U
TEPMOXHUMHYECCKUE PACUETHI

27

28

[TpakTuyeckas padora Ne 3. «Pemenune
HKCTIEPUMEHTANIBHBIX 33714 [0 TEMe
"HemeTaisl"»

Kontponbnas padota mo teMam «MeTauibiy
u «Hemeramnsn»

29

30

HeOpFaHI/IquKI/IC H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/IquKI/Ie N OPraHUYCCKHUEC OCHOBAHUA

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHUYeCcKUe COCAUHECHUA. | 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHU4YECKUX
BEIIECTB

31

Ponb xumun B o6ecrieueHuN 3KOJOTUIECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU MEIMUIIMHBI

32

33

[IpencraBienust 06 00X HAYYHBIX
IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS
Ba)KHEHIIINX BEIIECTB

Yemosek B MHPEC BEIIECCTB U MaTCpUaAIOB

34

Xumus u 3J0POBbLE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






