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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuuM Ha ypoBHE cpeHero ooOiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickoit ®deneparuu», TpeOOBaHUNM K pe3yibTaTaM OCBOEHHUS (eaepaTbHOM
o0pa3oBaTeNbHOM MporpamMMmbl  cpeaHero obmero ooOpazoBanus (DPOII  COO),
MIPEICTAaBICHHBIX B DeiepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeibHOM ctanmapte COO,
¢ yuérom KoHnenmuu npenogaBanus y4eOHOTO mpeaMeTa « XUMHUS» B 00pa30BaTeIbHBIX
opranu3auusx Poccuiickoii ®denepannu, pealu3ylOIIUX OCHOBHBIE 00pa3oBaTEIbHBIC
MIPOTPaMMBbl, 1 OCHOBHBIX MOJ0XEHUN «CTpaTteruu pa3BuTUsl BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon g0 2025 roga» (Pacmopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MPOTpaMMbl M0 XUMHUHU, K OMPEACICHUIO O0IIeH
cTparerud OOy4YeHHs, BOCHHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» s 10-11  kimaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
koHuenrtyanbHsle nonoxeHuss PIrOC COO o B3auMOOOYCIOBICHHOCTH —LENEH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUs U TpeOOBaHUM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJIy4aeMOE€ BBIITYCKHUKAMU 00I1e00pa3oBaTeIbHOM
OpraHu3alliM, SBISETCS HEOTHEMJIEMOM dYacThi0 MX 00pa30BaHHOCTH. OHO CIYKUT
3aBEPILAIOIIMM JTallOM pealu3aluyd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHOW CUCTEME XMMHUYECKOro 00pa3oBaHus. ITU
IIEHHOCTH KacCaloTCsl MO3HAHHUS 3aKOHOB TPHUPOABI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U
oOIel KyJnbTyphl YEJOBEKAa, a TaKKe HSKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbI0 M TNpPHUPOAHOW cpene. Peanmusyercs xumuyeckoe o0Opa3oBaHHE
oOyyJaromuxcsi Ha YpPOBHE cCpeaHero oOIiero o0pa3oBaHUsl CPEACTBAMHU Y4EOHOTO
npeaMeTa « XUMHUs», COAepKaHrue U MMOCTPOEHHUE KOTOPOIO OIMpeIesieHbl B TPOorpaMme 1o
XUMUU C YYETOM CcHenuUKN HAYKW XUMUM, €€ 3HAYEHUs B MO3HAHWU MPUPOJBI U B
MaTepUaIbHOM KU3HMU OOIECTBa, a TaKKe C y4E€TOM OOMMX IeJedl U TPUHITUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEeIHEr0 00111ero o0pa3oBaHusl B
Poccuitckon denepanum.

XUMHSI Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT O0cCoOyl pOJib B
COBPEMEHHOM NMBWIM3ALMM, B CO3JlaHUU HOBOW 0a3bl MaTepuaibHOW KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHE
[IEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYXalollleM MHUpPE KaK O €JAWHCTBE MPUPOJbI U
YeJoBeKa, KoTopoe (opMUpyeTCs B XMMHUM Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOTO
COCTaBa OKPYXKAIOLIEro MUPa, OCO3HAHUS B3aHUMOCBSI3H MEXKIY CTPOCHHUEM BELIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHo B3auMOIEHCTBYSI C APYIMMH €CTECTBEHHBIMH HayKaMH, XUMHUSI cCTaja
HEOTHEMJIEMOMN YaCThbIO MUPOBOM KYJbTYpPbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO TpyAa



1 KU3HH KaXXJI0TO WwieHa oomecTBa. CoBpeMeHHass XMMUS KaK HayKa CO3uaTeIbHas, KakK
HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha peIIeHHE TJI00aIbHBIX MpoOIeM
YCTOMYHMBOTO PAa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHIIEBOU,
HKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTBercTBUM ¢ OOIIMMHU HEISIMHU U IPUHIIMIIAMH CPETHEr0 00111eT0 00pa3oBaHus
comepkanue mpeamera «Xumus» (10—11 xmaccel, 0a30BBIA ypOBEHb H3yUCHHSI)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OONICKYJIbTYPHYIO MOJTOTOBKY OOyYaroOlIUXCS,
HEOOXOUMYI0O UM [UJISi BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHS B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbIX 00JacTsIX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHUEH.

CocTapisOMUMH NpeaMeTa « XUuMUs» SBISIOTCS 0a30Bble Kypchl — «Oprannyeckas
xuMusi» U «OO0I1Ias 1 HeopraHuueckass XUMUs», OCHOBHbIM KOMIIOHEHTOM COJEP KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa 3HAHUW MO HEOPraHUYECKOM
XUMUU (C BKIIOYEHHEM 3HaHUW u3 OOmed XUMUU) U OPraHUYeCKON XHUMHH.
@opMUpOBaHUE JIaHHOM CHCTEMBbl 3HAHWM MpPU H3YYEHUU NIpeaMeTa O0O0eCledyrBaceT
BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH,
3aKOHOB U TEOPUN XUMUHU.

Crpykrypa cojaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHuvecKas XuMus» cHOpMUPOBAHA B MPOTPAMME 110 XMMHUH HAa OCHOBE CUCTEMHOTO
MOoAX0Ja K U3YYEHUIO Y4YeOHOTO MaTepuajga ¢ OOYCIOBJIEHa HUCTOPUYECKU
000CHOBAHHBIM Pa3BUTHUEM 3HAHUW Ha OMPENEIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B
KypCce€ OpPraHMYE€CKOW XMMHHU BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KIIACCUUYECKOU
TEOPUH CTPOCHUSI OPTaHUYECKUX COCIMHEHHM, a TAKKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIIEKTPOHHBIX TMPEJICTABICHUN O CTpOCHHH BemiecTB. CBefeHUsT 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCS B PAa3BUTHU — OT YIJIEBOJOPOJOB JO CIIOXKHBIX OHOJIOTUYECKU
AKTUBHBIX COEIMHEHHH. B Kypce oOpraHuyeckod XUMHUM [OJIYYalOT pPa3BUTHUE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0O0OIIEro oOpa30BaHUS TMEPBOHAYATHHBIC
MPEACTABIICHUS] O XHUMHYECKOW CBSI3M, KJIACCHU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKOU pEaKIINu.

ITon HOBBIM yIJIOM 3peHuss B TIpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs  M3YYEHHBIH Ha  ypOBHE OCHOBHOTO  oOmiero oOpa3oBaHUS
TEOPETHUECKU MaTepral U (HaKTOJOTUYECKHE CBEACHHS O BEIIECTBAX U XUMUYECKOU
peakimu. Tak, B yacTHOCTH, B Kypce «OO0I1asi 1 HeOpraHu4decKasi XUMHUs 00yJaroIuMCs
MPEIOCTABISAECTCS BO3MOXKHOCTh OCO3HaTh 3HAUYEHUE TMEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOHOJOTUYECKUX MO3UIUH, TIy0Xe MOHATh HCTOPUYECKOE
n3MeHeHue (QYHKIMA OSTOTO 3aKoHa — OT 00oO0maromeil a0 OOBICHSIOmEH U
MPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HAaHMM O BAXKHEHIINX BEIIECTBAX, WX COCTaBE, CTPOCHUHU,
CBOMCTBAaX M MPHUMEHEHUH, a TAKXKE O XHUMHUYECKHX pEaKUMSIX, UX CYIIHOCTH U



3aKOHOMEPHOCTSX IpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kmaccoB smemeHTamun
COJICpKaHUs, UMEIOIIUMHU KYJIbTYPOJIOTUUECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHUH C JIPYTUMU HayKaMH, PACKPBIBAIOT €&
pOJib B TIO3HABATEIBbHOM M NPAKTUYECKON EATETLHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBaXXEHUSI K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUECKHUX
MPWIOKEHUN XUMHUHU, TMOMOTAIOT BBHIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJieMaxX, CBS3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIUBATH
UH(GOPMAIIUIO U IPUMEHATH €€ J1JIs MOMOJIHEHUS 3HaHUN, PEIICHUS] HHTEIUIEKTYaJIbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaTENbCKUX 3a7ady. B 1enoMm coxpepxkaHue y4eOHOro
npeaMeTa «XUMHS» JTaHHOTO YPOBHSI M3YUYEHHUS OPUEHTHUPOBAHO HA (OPMUPOBAHUE Yy
00y4YaromMXcsi MUPOBO33PEHYECKON OCHOBBI 11 TOHUMaHUs (GUII0CODCKUX UEH, TAKUX
Kak: MaTepUaIbHO€  E€IWHCTBO HEOPraHMYECKOr0 M  OPraHMYEeCKOro  MHUpa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOEHHEM, IT03HABAEMOCTb
MIPUPOJIHBIX SBJICHUN IMYTEM DKCIIEPUMEHTA U PELICHUS MPOTUBOPEUYUI MEKY HOBBIMU
(akTaMy ¥ TEOPETHUUECKUMHM MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUH
AKOJIOTMYECKUX TPOoOJeM, a TakkKe MpoOsieM COEPEeKEHHUS IHEPreTHUECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUasoB.

B nnane pemieHus 3ajad BOCIUTAHUS, Pa3BUTHSA W COIMAIA3AIUMN O0YyUYarOIINXCS
MIPUHATHIE IPOrPAMMOM M0 XMMHUHU MOJIXObI K OIIPEACIICHUIO COJEPKAHUA U TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUN,
UMEIoNMX 0a30BOE 3HAUCHHE NJI PA3JIMUHBIX BUAOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MOMCKa, aHalm3a U 00paboTKu MH(OpPMAIIMU, HEOOXOIUMBIX JIJIsi IPUOOPETEHUS OIbITa
MIPAKTUYECKOM M MCCIIENOBATEIIbCKONM AEATENBbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke nmnpenojgaBaHus XWMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUsA, MPHU OMpPEACICHUU
COJICPKATEIIbHOW  XapaKTepUCTHKU 1EJIed M3ydeHUs [MpeaMeTa HalpaBlICHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO Tpu3HA&TCs (OPMHUPOBAHHWE OCHOB
XUMHUYECKOM HayKM KakK o00JIaCTH COBPEMEHHOI'O €CTEeCTBO3HAHMS, MNPAKTUYECKOU
NEATEeIbHOCTH YeJIOBeKa U KaK OJHOr0 U3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOJUYECKOM TOUKHU 3PEHUSI TAKOW MOAXOJ] K ONPESTCHUIO LIeJIel U3ydeHus mpeaMmeTa
SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo aHHOW TOYKE 3PEHUS TJIABHBIMU LEJISIMUA U3YUYEHUS MpeaMETa « XUMHUS»
Ha 6azoBom ypoBHe (10 —11 ki1.) ssBIISAIOTCSA:

e (¢dopMupOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEWIEW COCTaBJISIOIICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOYEBHIE
MOHATHUSA, (PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHUE Y MIOHUMAHUE CYITHOCTH JOCTYMHBIX 0000IICHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHHS;



e (opmupoBaHHE U pa3BUTHE TMPEACTABICHUI O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB M XMMHYECKUX PEaKIMid, HEOOXOIUMBIX Ui MPUOOPETEHUS YMEHUMH
OpPUEHTHPOBATHCS B MUPE BEUIECTB U XMMHUYECKUX SIBICHUM, UMEIOIIUX MECTO B
HpUpoAe, B MPAKTUIECKOIN U TOBCETHEBHOM JKU3HU;

e Dpa3BUTHE YMEHUH U CHOCOOOB AESATEIBHOCTH, CBS3aHHBIX C HAOIIOACHHUEM U
OOBSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOJIIOIEHUEM TMpaBUiI OE30MacHOTO
oOpallleHHsI C BEUIECTBAMM.

Hapsny c ostum, conepxareibHas XapaKTepHCTUKa LeJed M 3aJad U3ydeHHs
npeaMeTa B IporpaMMe 10 XMMHUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHH C
HOBBIMU NPHUOPUTETAMU B CHCTEME CpeaHero obmero oOpa3oBaHus. CeronHs B
NpernofaBaHUy XUMHH B OOJBIICH CTENeHW OTAAETCS MPEANOUYTEHHE MPaKTUIECKOU
KOMIIOHEHTE COJIepKaHusi OOydeHHUs, OPUECHTHPOBAHHOW HAa TOJTOTOBKY BBIITyCKHHUKA
o011eo0pa3oBaTebHOM  OpraHM3alliM, BJIaJACIOIIEro He HaOOpoM  3HaHWM, a
(YHKIIMOHAIBHOW TPaMOTHOCTBbIO, TO €CTh CIOCOOAMHU U YMEHUSMU aKTUBHOTO
MOJTyYeHHUsl 3HAHUWA U MPUMEHEHHSI UX B PEANbHOMN KU3HU AJIS PEIICHUS MPAKTUICCKIX
3aad.

B cBs3u ¢ 3TUM mpu H3yYeHUH TMpeaMeTa «XHUMHUS» JOMHHHUPYIOIIEe 3HAUCHHE
NpUOOPETAIOT TaKue LIeNU U 33/1a4H, Kak:

ajanrtanus OOydaroIIMXCsl K YCIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHpOBaHNE WHTEIEKTyaIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamMo00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY TNPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHre y 00YYaAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHH),
MMEIOLIUX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3IUYHBIX BHUJIOB JESATEIBHOCTH: PEILICHUS
npoOjeM, TMOUCKa, aHaiu3a U 00paboTku uHPOpMAIMK, HEOOXOAUMBIX IS
MPUOOPETEHUST OMbITa NEATEIHHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B TO3HAHWUU
XUMHH, @ TaKXXe JJIs OLUEHKU C IMO3UIUH 3KOJOTMYecKod Oe30MacHOCTH XapakTepa
BIMSHUS BEIIECTB M XUMHYECKHX MPOLECCOB HA OPraHU3M 4YeJIOBEKa U MPHUPOJHYIO
cpeny;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, WHTEJUIEKTYaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN O00y4arolUXcs: CIMOCOOHOCTH CaMOCTOSATEIBHO MPUOOpPETAaTh HOBBIE
3HaHHUA TO0 XUMHHM B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, HCIOJIb30BAThH
COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHUHU [IJs TOWMCKAa W aHalu3a Yy4yeOHOU W
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJICP)KaHNUS;

(GopMupoBaHHe M pa3BUTHE y OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTHMYECKOTO
MBIIUICHHS, HAOTIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIe OCOOEHHO
HEOOXOJUMBI, B YACTHOCTH, IMpH I[JIAHUPOBAHMM U TPOBEACHUM XHMHUYECKOTO
HKCIIEPUMEHTA;



BOCITUTaHNE Y 00yJaromuxcsl yOeKIEHHOCTH B TYMaHUCTUICCKON HANIPaBICHHOCTH
XUMUH, €€ BaXXHOW pOMM B PEHICHUU TIO0OATBHBIX MPOoOJEM PaIMOHATIHLHOTO
MIPUPOONIOIL30BAHMSI, TIOTIOTHEHUSI OJHEPreTUYECKUX PECYpCOB U COXPAHCHHS
IPUPOTHOTO PABHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOIIEHHUS K
NpUpPOJIE W CBOEMY 3/I0POBBIO, a Tak)Ke TMPUOOPETCHUS OIbITa WCIOIb30BaHUS
MOJTYYCHHBIX 3HAHWHA IS TIPUHSITHS TPAMOTHBIX PEIICHUN B CHUTYyAIlUsX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B y4yeOHOM m1aHe cpemHero oOmiero oO0pa3oBaHHS TPEAMET «XHUMHUsS» 0a30BOTO
YPOBHS BXOJHUT B COCTaB MPEAMETHOH 00acTu « ECTECTBEHHO-HAYYHBIE TTPEIMETHIY.

OO6miee 4KclIO YacoB, OTBEACHHBIX JUISl M3YYEHUST XMMHUU, Ha 0a30BOM YypOBHE
cpeaHero obmero oopaszoBanusi, cocrapiseTr 68 yacos: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHuit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKMX BemlecTB. [omoisorus, wu3oMepusa. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEICTAaBUTENEN KIACCOB OPIraHMYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUI0 OPIrAHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MeraH u 3TaH —
IpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHUss M TOPEHMsI), HaxOXKACHHE B MpUPOIAE, MOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOytaguen-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTABUTENb AJKWHOB: COCTaB, CTPOCHUE, (U3MYECKHE WU
XMMHUYECKHE CBOWCTBA (pEakUUu THAPUPOBAHUS, raJOreHUPOBaHMs, THIpATALUH,
TOPEHMSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoenue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMHI K
pa3IMyYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YecKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIICHU:
O3HAKOMJIEHHME C o0OpaslamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STHUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranaieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUH C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauuepruHa U STUICHTIIUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUEe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOoeHHe, (pU3HuecKue M XMMHUYECKHEe CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIusl 3TeprU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsg KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [lpumenenue xxupos. buonoruueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(uKamus ~— yrieBoloB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHN:
IIPOBEICHNE, HAOJIOJCHUE U ONHMCAHHE JEMOHCTPAI[MOHHBIX ONBITOB: TOPEHHUE
CIUPTOB, Kaue€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aummomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEaKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX MPEBPAIICHUI:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHECHCAIHS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHMUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BewlecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaTbl, MaTEpHaIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKkuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J10UKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeleNieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOT0 3aKoHA U [leprogudeckoil cucTeMbl
xumuyeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOpPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XHWMHUYECKOW CBsSI3U (OOMEHHBI W JIOHOPHO-
aKkuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenxknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss  XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3nuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMKE HA COCTOSHUE
xumuaeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMuUeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUuh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiausHue pa3iuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUiA, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C HCHOJIb30BAHUEM IOHATUS «MacCcOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (raJIOr€HOB, CEepbl, a30Ta,
docdhopa, yrmepoma WU KpeMHHS) W UX  COCOUHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpruMeHeHnEe BAXKHENIIIMX HEMETAUIOB U UX COCIMHEHUM.



Meramnel. 1lonoxenne meramnoB B [leproanueckoi cucreMe XUMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTtaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yel, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétpl Maccel BelecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
13 BEUIECTB UMEET TPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaXXHEWUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ya00peHusl.

Xumus M 3J0pOBbE YEJIOBEKA: IpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOLIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DAaKT, THUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, OJKOcHcTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaIbI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrieBTUUeCKass  MPOMBIILUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HaydHo-meTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIHUXCS PYKOBOACTBOBAThCS B CBOEU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJIM4YME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTalOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpaBWIaAMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
OoOy4Yarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPH aHAJIN3€ Pa3InIHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IIPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh pPE3yJIbTar
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M MOCIEAYIOIIEM
aHaJin3e MHQOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJEHUE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BElIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NEATEeTbHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHil pa3IMdHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPUH
oOpa3oBanus, Oyayuied mnpodeccun M pean3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JESATEITBHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpPYKaloIeM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUU YCIOBUI
YCHENIHOTO TPyAa W DKOJOTUYECKH KOMQPOPTHOW IKHU3HU KaKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS NI aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4dHBIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIieM B peabHbIX KU3HCHHBIX CUTYAITUX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM e TEIIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHUPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIC MOHSATHUS, OTPa’KaIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUUu(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

yHUBEpCaIbHbIe Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYSI B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXaOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrH4YecKmne JecTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIF30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH IS KIAcCH(DHUKAIMKM BEIIECTB W
XUMHYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHUE XHUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHECHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OpUEHTHPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
MONyJISIpHAsl JIMTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3UpoOBaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaAlMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HUCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CpeAcTBa IHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeaAMeTHble ((du3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poekTa U (OPMYIUPOBATHh BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHHUSIMH.

OBgiaieHHe YHUBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JIeSITEIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii  aJrOpUTM JACUCTBUI IpHU
BBIMIOJITHEHUM Y4E€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (dEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs PaKTUUECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJISpHasd
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ M a30TCOAEpIKAIUE COCIUHEHUS, MOHOMEpP, IIOIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUU; MHUPOBO33PEHUYECKHUE 3HAHWI,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU TOHATHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTraHUYECKUX COCTMHEHU;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
bopMynl OpraHMYECKHX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUHN YyCTAHABIIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIpDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknarype (IUPAC), a Taxkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTalibIerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPAa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWIECH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOb,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0JI03a, AaMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U J1a0OpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUsS C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHus] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC pEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB NMPU HArpEeBaHHH, IBETHHIE PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIMUX
peakuuii 1 GOPMYyIUPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIISAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST O0Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJIAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBICHUIA;

JUIS CIICTIBIX H  CJIA0OBHIAAIIUMX OOYYaIOUIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraIOIIMEe TOHATHS (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XMMHYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XHMMUYECKUX SIBICHUM, (PAKTOJOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN M 0€30MMaCHOM HCIIOJIb30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHLHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BELUIECTB M YpPaBHEHUH  XMMHUYECKUX  PpEaKLUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAS! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOPMUPOBAHHOCTh YMEHUN ONPEJEISATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIsIpHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snmemeHToB JI. M. MenneneeBa, MCHonb3ys MHOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COECIMHEHUU
o nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCHU(PUIHUPOBATH XUMHUECKHE PEAKIUHU I10
pa3MyYHBIM TPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolliux BEHIECTB, TEIJIOBOMY
3peKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklUH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA,;



c(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOW KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOro 3((dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM ¥ J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpaIeHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHHe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalaU3aTopa,
ONpEJENEHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha CcyinbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad 0
TeMaMm «Metaie» U «HeMmeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUN C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPECTaBIsATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMEHTa B QopMme 3amucu
yYpaBHEHUN COOTBETCTBYIOLIUX peaKuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, THTepHeT u Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWJia  DKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIHHOCTH B IIEIIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAs
cmbicn mokasarens [I/JIK, moscHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUTsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYCCKUX SIBJICHUIA;

JUISL CIENBIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTIeBOAOPOABI — aJTKAHbBI 2
59 HenpenenbHble yriieBOgOpPOIbL: aJIKEHBI, 6 |
aJKaJUEeHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 |
Crnoxuble 3¢upsl
33 VYrnesoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconepxkaimye OpraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Uroro no pazgeny 3
Paspnen S. BeicokoMoJIeKyIsIpHbIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM undposbIie
Ne n/m P Konrpoubusie Ilpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMU4ECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX M OPTAHMYECKUX )
) BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs] OpraHUYECKUX

coenunenuiit A. M. byrnepoga, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o knaccuukanuu
opraHuveckux Beniects. Homenkmarypa
(cucremarnveckasi) U TPHBHAIBHBIC
Ha3BaHUS OPraHMYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUU AT

Meran u 3TaH — npocTenime
MPEICTaBUTENN ATKAHOB

AIKeHBI: cOCTaB U CTpPOCHHUC, CBOMCTBaA

OTUieH U NPONUIeH — IpocTeiine
MIPEICTaBUTENH aJIKEHOB

[TpakTuyeckas padora Ne 1. «ITomyuenue
STWJIEHA U U3yYEHHUE €T0 CBONCTBY
Ankanuensl. byranuen-1,3 u
metunoyranuen-1,3. [onyuenue
CUHTETHUYECKOTO KaydyKa 1 pE3UHbI




AJIKHHBI: COCTaB U 0OCOOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb AIKHHOB

1 Beluncnenus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBSA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
IIpuponHbIEe HCTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHast cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 ®deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOTHhI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHUCIIOT

Mpbuta Kak COJIM BBICITUX KapPOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHuE,
OMoJIOTNYECcKast POJIb KUPOB
VYTneBobl: COCTaB, KIIAaCCH(UKAIIHSL.
BakHeiiiue npeacTaBuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
MOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiire opraHuuecKue
coenuHeHus»/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6m1ast XxapakTepruCcTHUKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas mpoBepouHas pabota

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpPraHMYECKNUE COETUHEHUS, UX
6uosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJIEKYJISIPHBIX COEUHEHUN !
OcHOBHbBIE METO/bI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTmacchl, KaydykH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIysi aToMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTeMa XMMHUUYECKHX d1emeHToB 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuyecTBo 4acos

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOoB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI O6p830BaHI/I$I
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucieHnud. Bemniectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCcKUX coeuHeHuil. I eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIECTB, PA3INIHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU IIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMple peakiuu.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nn4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIun»

DnexTponauTuueckas aucconuanus. [loustue
0 BoZiopoHOM Mokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U paCTBOPOB COJIEH

Kontponbnas paboTa mo pazaery
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHUCTEeME XMMUYECKUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrne CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJabluid, MarHui,
QITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpaxTuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertannaen»"

20

21

22

Hewmeranibl, UX 1ojg0XeHUE B
[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANOTponus HEMETaJIOB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TAJION€HOB, CEPhI U UX
COEJIMHEHU I

23

XuMuyeckue cBoKcTBa a3oTa, hocdopa 1 ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEPOa, KPEMHUS U
HUX COeIUHEHUN

[IpuMmeneHne BaXXHEUIINX HEMETAUIOB U UX
COCIMHEHU

26

O000I1IIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TeMe «Hemeramwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTansl"»

)% KontponbHas pabora o remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. |
Heoprannueckue 1 oprann4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHNH SKOJIOTHIECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
[IpencraBnenus o0 oOIMUX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOTY4YEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUPE BELIECTB U MATEPUAIIOB 1

34 XUMUA U 300POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






