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Pabouas mnporpamma 1o ydeOHOMY mnpenMery «Xumus» (0a30Bblil  ypOBEHb)
(npenmeTtHas obnacth «EcTecTBEHHO-Hay4HbIE MPEAMETHI») (Jajdee COOTBETCTBEHHO -
nporpaMma MO XWMHH, XUMHSI) BKJIIOYAET IOSCHUTENBbHYIO 3alHCKYy, COAEp:KaHUE
oOy4deHHsl, TIIAaHUPYEMbIE PE3YJIbTATHl OCBOCHHS MPOrPaMMBbI MO0 XUMUH, TUIAHUPYEMbIE
pE3yNbTaThl, TEMATUUYECKOE MIIAHUPOBAHUE, NepeyeHb (KoAupUKaTOp) pacupeieaeHHbIX
0 KJaccaM IpoBepsseMbIX TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl  CpeHEro O00IIero o0pa3oBaHUS U DJIEMEHTOB
coJiep KaHus IO XUMUHU.

[losicHuTenbHas 3amucka OTpakaeT oOIIMe ILedd W 3aJayd M3yYeHUs XUMUH,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHIO0 OO0y4arouuMucs,
MECTO B CTPYKType ydeOHOro IUlaHa, a TakXKe MOAXOAbl K OTOOpY coAepKaHus, K
OMpEJENICHUIO  TUIAHUPYEMBIX  pE3yJbTaTOB ©U K CTPYKTYpE TEMaTUYECKOTO
TUTAHUPOBAHUS.

Copnepxanue OOydeHHS PacKpbIBa€T  COJAEpXKATENbHbIE JIMHUU, KOTOPBIE
npenyaratoTcesl Juisi 00s13aTeNbHOrO0 M3YYEHHsS B KaXKJIOM KJIacce Ha ypOBHE CPEIHETo
o01rero oOpazoBaHusI.

[Inanupyemble pe3ylnbTaTbl OCBOCHHUS MPOTPAMMBbI [0 XHMHH BKIIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE pe3ylbTaThl 32 BECh MEpUOJ OOy4YEHHUS Ha YpOBHE
cpenHero oOuiero oOpa3oBaHUs, a TaKKe MPEIMETHbIE TOCTHKEHHUsI 00ydarolerocs 3a
KaX/1bIil T0/1 00y4EHHUS.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XUMHUHM Ha YpOBHE CpeHEro 0O0IIero oopasoBaHus pa3paboTraHa Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
cpeaHero obmiero oopasoBanus, npeactaBieHHbIX B DI'OC COO, ¢ yuerom Konnenium
npernojaBaHus ydeOHOro mnpeameTa «XUMHS» B 00pa30BaTENbHBIX OpraHU3aLUIX
Poccuiickoit denepannn, peanu3ylomMuX OCHOBHBIE 00pa30oBaTelIbHBIC IPOTrpaMMBbI, U
OCHOBHBIX MMOJIOKEHUH (henepanbHON paboyeil mporpaMMbl BOCTIUTAHUS.

OcHOBY MOIX0J0B K pa3paboTKe MpOrpaMMbl MO XUMHUHU, K OTMPEIEICHUIO OOIIeH
CTpaTeruu OO0y4YeHUs, BOCTIMTAHHUS U Pa3BUTHUS OOYYAIOMIMXCS CPEICTBAMU y4eOHOTO
npeamera «Xumus» aua 11-12 kmaccoB Ha  06a30BOM  ypOBHE COCTaBHIIH
koHnentyaibHbele TonokeHuss OI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
CONlepKaHMs, pE3yIbTaTOB OOy4YeHUsT W TpPeOOBaHWI K YPOBHIO TOJITOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBMM C NMaHHBIMH TIOJOKCHHSMU TpOrpaMma Mo XuMHH (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus:

- YCTaHABJIMBAET 00s13aTelIbHOE (MHBAPUAHTHOE) MPEIMETHOE COAEpKaHUE, OMPEIEIIeT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE €r0 XapaKTePUCTHKU Ha Ka)XJAOM JTale HU3y4YeHUs
npeaMera, NpeAyCMaTpUBaeT  NPUHUUIBI  CTPYKTYPUPOBAHHUS  COJIEpPXKAHUS U
pacrpeiesieHus ero mo KjiaccaM, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;

- JlaeT TNPUMEpPHOE pacHpeesieHue Y4YeOHbIX YacoB [0 TEMAaTUUYECKUM paszjieiaM,
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PEKOMEHAYET MPUMEPHYIO TOCIIEOBATEIbHOCTh M3YUYE€HUS OTIENbHBIX TEM Kypca C
Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOro mpoliecca,
BO3pacTHBIX 0coOeHHOCTeN oOyuaromuxcs 11 - 12 kiaccos;

- J1aeT METOAWYECKYIO HWHTEpIpETalUi0 ILeJied H3y4eHHus MpeaMeTa Ha YPOBHE
COBPEMEHHBIX NPHOPUTETOB B  CHUCTEME cpeaHero oOmiero  oOpa3oBaHUs,
COJIEpKaTeNIbHONM XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl  CpelHEero o00mero o60pa3oBaHus (JIMUHOCTHBIX,
METaNpeMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB  Yy4eOHO-TIO3HABATEILHOU
NEATeIbHOCTH O00y4aromierocsi Mo OCBOCHHUIO cojepkaHusi mnpeaMera. [lo Bcem
HA3BaHHBIM TMO3UIMAM B MpPOrpaMMe IO XUMHUHM COOJII0JIeHAa MPEEMCTBEHHOCTh C
denepanbHOI paboyeit mporpaMMoOi OCHOBHOTO O0IIero oOpa3oBaHus Mo XumMuu (aJist 9-
10 xiaccoB oOpa3oBaTeIbHBIX OpraHu3alnii, 0a30BbIN YPOBEHB ).

XuMudeckoe 00pa3zoBaHME, MOJydaeMOe BBITYCKHHUKaMH 00I1e00pa3oBaTebHON
OpraHu3aIluy, SBISETCS HEOTHEMJIEMOW YacThI0O HUX OOpPa30BaHHOCTH U  CIIYXKUT
3aBEPIIAIONIAM ATAllOM pPeau3allii Ha COOTBETCTBYIONIEM 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX IIEJIOCTHOW CHUCTEME XHUMHUUYECKOoro ooOpa3oBaHusa. KiroueBbie
IIEHHOCTH KAaCaroTCs TO3HAHMS 3aKOHOB MPHUPOJBI, (OPMHUPOBAHUS MHUPOBO33PECHUS U
oOmel KyJabTyphl YelOBEeKa, a TaKKe HKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBbI0 M TPUPOIHON cpene. Peanmmsyercs xumudeckoe o0Opa3zoBaHuE
oOydJarImxcs Ha YpOBHE CpeaHero oOmero o0pa3oBaHMs CpPEACTBAMU yueOHOTO
npenMera «XHUMHUs», COJIepKaHHe U MOCTPOCHHE KOTOPOTO OIpeeNieHbl B MporpaMme
[0 XMMHUU C YYETOM CIelu(DUKU HAyKH XUMHH, €€ 3HAUCHHUs B MO3HAHUU MPHUPOJABI U B
MaTepHUAIbHON JKM3HM OOIIECTBA, a TAKXKE C YYETOM OOIIUX IIeJied M TMPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpPEeIHETo 00IIero o0pa3oBaHus B
Poccuiickoit @enepanum.

[Ipu QopmupoBaHum coaepkaHus TMpeaMeTa «XUMHUS» YUYTCHBI CIEIYIOUUe
MOJIOXKEHUSI O Crieln(UKE ¥ 3HAYCHUN HAYKU XUMHH.

XUMHS KaK d3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIpaeT oco0yl poib B
CO37IaHUHM HOBOM 0a3bl MaTepUATBHON KYJIBTYpbI, BHOCUT CBOHM BKJIAJ] B (POPMUPOBAHUE
pPaAIMOHAILHOTO HAYYHOTO MBIIIIEHUS, B CO3JaHUE IICJIOCTHOTO TMpEJCTaBICHUS 00
OKpYXAaIOIeM MHpE KaK O €IMHCTBE MPUPOJLI M UYEJOBEKa, KOTopoe (HOpMHpYETCsS B
XUMUU Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOTO COCTaBa OKPYKAIOIEro Mupa, OCO3HaAHUS
B3aMMOCBSI3U MEXAY CTPOCHHUEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJACTAMU
MIPUMEHEHMUS.

CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTeIbHAas, HayKa BBICOKMX TEXHOJOTHI
HaIpaBJIeHa Ha PElIeHUE TI00aTbHBIX MPOOIEM YCTOWYHUBOTO Pa3BUTHS YEIIOBEYECTBA -
CHIPHEBOM, HHEPreTUYECKOM, MHUIIEBOM, HKOJOTHYECKON O€30MacHOCTH U OXPaHbI
310poBbs. TecHO B3aUMOJIEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMU, XUMHS CTalia
HEOTHEMJIEMON YacTbI0O MHUPOBOHM KYJIbTYPbl, HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO
TPYyZa U KM3HU KaXK0T0 4JieHa O0IIEeCTBa.



B coorBercTBUM ¢ O0HMIMMH UEASIMH W TOPUHIUIAMH CpPEJHEro OOIIeTo
oOpaszoBanus cojepxkanue npeamera «Xumus» (11 - 12 xmaccel, 6a30BbI ypOBEHB
W3YUYCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HeoOXOJUMYI0 UM JUIsl BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUCHTHUPOB,
YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS] OOpa30BaHUSI B Pa3IUYHBIX
00J1aCcTsAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUE.

CocTaBisIONUMH NpeIMeTa « XUMUsD SBISIIOTCS 0a30BbIe KypChl - «OpraHuyeckas
xumus» U «OO0Ias 1 HeoOpraHuuecKkass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUS
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHUW MO HEOPraHWYECKOU
XUMUU (C BKJIIOYEHHUEM 3HAHWM U3 O0O0IIedl XWUMHUU) M OpPraHUYeCKOM XHUMHHU.
dopMHUpOBaHUE JAHHOW CHCTEMbl 3HAHUW TMPU H3YYCHUU TMpeaMeTa OOeCreynuBaeT
BO3MOKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3usi BEUIECTB HA OCHOBE OOIINX MOHSATHUH,
3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB - «Opranudeckas xumus» u «OOmas u
HEOpraHuueckas XuMmusi» cGopMUpPOBaHA B TMporpaMMe I0 XUMHU Ha OCHOBE
CUCTEMHOI0 MOAXO0Aa K M3YYEHHMIO Y4eOHOro marepuaia u 0OyCJIOBIE€HA MCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHWUW Ha OMNPENCICHHBIX TECOPETHUYECKUX YpOBHAX. B
Kypce OpPraHMYecKOW XUMHUHU BEIEeCTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHUYECKOM
TEOPHUH CTPOCHUSI OPTraHMYECKUX COEUHEHHI, a TAKKE Ha YPOBHE CTEPEOXUMUUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUN O CTpOoeHUHU BemiecTB. CBeAeHUsT 00 M3y4aeMbIX B Kypce
BEIIECTBAX [AIOTCS B PA3BUTUU - OT YIJIEBOJAOPOJOB JO CJIOXKHBIX OHUOJOTHYECKH
aKTUBHBIX COeIMHEHMH. B Kypce oOpraHnueckoil XUMUU TMOJYyYarOT pa3BUTHE
chopMHpOBaHHBIE Ha YpPOBHE OCHOBHOTI'O 00IIero o00pa3oBaHMs IEepPBOHAYAIBHbBIE
NPEJICTABIICHUSI O XUMHUYECKOW CBsI3U, KIACCU(DPUKAIMOHHBIX TMPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

B npenmere «Xumusi» 6a30BOro ypoBHS pacCMaTPHUBACTCS M3YyUYCHHBIM Ha YpOBHE
OCHOBHOTO 0OIIEro o0pa30BaHHWS TEOPETUUYECKHM Marepual H  (HaKTOJIOTHYCCKHE
CBEJICHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 9acTHOCTH, B Kypce «OO0mmas u
HEOpraHWYECKass XUMUS» OOyUYaIOMUMCS TPEIOCTABISIETCS BO3MOXXHOCTH OCO3HATh
3HAYEHWE TEPUOJNYECKOr0 3aKOHA C OOIIETeOPETUYECKUX U METOJOJIOTHUECKUX
MO3UIMN, TIyOKe TMOHATH HCTOPUYECKOE H3MEHEHHE (QYHKIUH AITOr0 3aKoHa - OT
00001aro1Ie 10 O0BSICHSIONMICH U TPOTHO3ZUPYIOIIEH.

Ennnas cucremMa 3HaHW O Ba)XHEHIIWX BEIIECTBAX, MX COCTaBE, CTPOECHHUM,
CBOMCTBaX M MNPHUMEHEHHUH, A TAKXKE O XUMHUYECKUX pEaAKUUAX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAaHUS JOMOJHAETCA B Kypcax 11 m 12 knaccoB anemeHTamMu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U TMPUKIATHON XapakTep. JTU 3HAHUS
CrOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMU, PACKpbIBAIOT €€
poJib B TMO3HABATEJIbHOM M MPAKTHYECKOM JIESITEIIbHOCTU YEJIOBEKAa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUs K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUM U MPAKTUYECKUX
MPUIOKEHUI XHMHUHU, TIOMOTAOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpPoOJeMax, CBA3AHHBIX C XUMHUEU, KPUTUUYECKU OCMBICIUBATh



MH(pOpMALINIO U IPUMEHSTH €€ ISl TIOTOJIHEHUSI 3HAHUM, PEeIICHUS! WHTEIUICKTYalIbHbIX
U DKCIEPUMEHTAIBHBIX HCCieAoBaTeNbCKUX 3anad. CoaepikaHue y4eOHOro mpeaMera
«XuMuUs» JaHHOTO YpPOBHS M3Y4YCHUSI OpPUEHTUPOBAHO Ha (opMupoBaHHE Y
0o0ydJaromuxcss MHUPOBO33PEHUECKON OCHOBBI JjIsi TOHUMaHUs (UIOCOPCKUX HJIEH,
TaKuX KaK: MaTepHajlbHOE €JIMHCTBO HEOPraHUYECKOr0 M OPraHWYEeCKOro MHUpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABA€MOCTh
MIPUPOJIHBIX SIBJICHUN MyTEM SKCIEPUMEHTA U PELICHUs] TPOTUBOPEUUA MEXITY HOBBIMU
dbakTaMu U TEOPETUUYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJU XUMUU B PEHICHUU
AKOJIOTUUECKUX TMpoOJieM, a TakkKe MpoOJieM cOepeeHUs] IHEPTETHUECKUX PECypPCOB,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUI U MAaTEPUAJIOB.

B mnane pemienus 3aad BOCIHUTAHUS, Pa3BUTHS U COIMATU3AIUU O0YJarONTUXCS
OPUHATBIE TPOTPAMMONM TO XUMHUHU TMOJAXOJBI K OMPENCIICHUIO COJEpKaHUs W
MOCTPOCHUSI ~ TpeaAMETa MpeaycMaTpuBarOT  (GopMUpOBaHHE y  OOyYarolmuXcs
YHUBEPCAJbHBIX YYEOHBIX JACHCTBUM, MMEIONIUX 0a30BOE 3HAYEHUE ISl Pa3IMUHBIX
BUJIOB JICSATEIBLHOCTH: PEIICHUS MPoOJieM, IMOUCKa, aHaIn3a U 00paboTku UH(pOpMAITUH,
HEOOXOAUMBIX IS TPUOOPETCHHS OINbITa MPAKTHYECKOW M HCCIEAOBATEIHCKOM
JesITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TTIO3HAHUU XUMHUH.

B nmpakTuke mnpenojaBaHus XHMMHUHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs Tak W HAa YPOBHE CpeIHEro oOImiero oOpa3oBaHUs, TPH ONMPEACICHHUU
coAepKaTEeIbHOW  XapaKTEPUCTUKU I1eJIeH H3y4YeHUs TpeaMeTa HamnpaBiICHUEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAIUIMOHHO TMpu3HaeTcs GOPMUPOBAHHWE OCHOB
XUMUYECKOW HAayKH KaK o00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKON
NEATEIBHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOJANYECKON TOUKH 3PEHHUS TAKOW MOAXO0J K ONPEACICHUIO LI U3YYECHUS IIPEAMETA
SIBJISIETCS BIIOJIHE OTIPABJaHHBIM.

['maBHBIMU TIETISIMH M3YYCHHUS MpeaMeTa «XHUMUS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus Ha 6a30BOM YPOBHE SIBJISFOTCS:

dbopMupoBaHUE CHUCTEMBl XHMHUYCCKHX 3HAHMN KaK BaKHCHIICH COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpA, B OCHOBE KOTOPOM JIeKAT KJIIOYEBBIC MOHSITHUSI,
dbyHIaMEeHTaIbHbIE 3aKOHBI M TCOPHHM XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MMOHUMAHHE CYIIHOCTH JOCTYITHBIX OOOOIICHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHUE H PA3BUTHEC IPEACTABICHUH O HAyYHBIX METOJAaX ITO3HAHHUS
BCIICCTB M XUMHUYCCKUX PEaKIHWi, HEOOXOMWMBIX I MPHOOPETCHHS YMCHHI
OPUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHYECKUX SIBJICHHUH, HMEIOIIUX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;

pa3BUTHE YMEHUH M CIOCOOOB [ESITEIBHOCTH, CBSI3aHHBIX C HAOJIIOJCHHEM W
OOBSICHCHUEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOACHUEM TMpaBuil OE30MMacHOTO
oOpalleHus ¢ BeIeCTBAMHU.

ConepxatenpHas XapaKTEpUCTUKA 1€ W 3aJad M3y4eHHUs TMpeameTra B
MporpaMMe 10 XUMHH YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU



NPUOPUTETAMHU B CHCTEME CpefaHero obmiero obpasoBanus. CerofHs B MpemnofaBaHUH
XUMUAHU B OOJbIIEH CTETMEHW OTHACTCS NPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE
coaepkaHusi  OOy4eHHs,  OpPUEHTHPOBAHHOW  HA  TMOATOTOBKY  BBIMYCKHHKA
o01ieo0pa3oBaTeibHOM ~ OpraHM3alliy, BIAJCIOINIETO HE Ha0OpoM 3HaHUHU, a
(YHKIIMOHAIBHONH TPAaMOTHOCTBIO, TO €CTh CIOCO0OAaMH W YMEHHUSAMH AaKTHBHOTO
MOJTyYeHUs 3HAHUI U MPUMEHEHUS WX B PEalTbHOMN JKU3HH ISl PEHICHUS MPAKTHUECKUX
3azay.

B 5TO# CBA3M mpU U3ydyEeHUU IIpeaMeTa «XHUMUsS» NOMHUHUPYIOLIEE 3HAYCHUE
NpUOOPETAIOT TaKKE LEH U 33aJ1a4H, KaK:

ajanrtanusi OOyJaromMXCs K YCJIOBUSM JHWHAMHYHO Pa3BUBAIOIIETOCS MHpAa,
dopMupOBaHUE WHTEUIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOH K caM0OO0Opa30oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIILBHOMY MPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HECHHBIX CUTYAIHUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMCHCHHUEM;

dopmMupoBaHue y 00yJarOIUXCS KIFOYEBBIX HABBHIKOB (KIIOYEBBIX KOMIICTCHIINN),
MUMECIOIINX YHHUBEPCAIBHOE 3HAYCHHE JJISi PA3IMYHBIX BUIOB JIEATEIHHOCTH: PEIICHIS
npoOyieM, TMOWCKa, aHamu3a | 00padoTkM uHGOpPMAIMK, HEOOXOAUMBIX IS
NpUOOPETCHHS OTbITa JEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TO3HAHUH
XMMHH, a TaKKe I OLEHKU C IMO3UIHUI 3KOJOrndeckoid Oe30macHOCTH XapaKTepa
BIMSIHUS BELIECTB U XMMMYECKHX IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO
cpeny;

pa3BUTHE I[IO3HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYaJIbHbIX M TBOPYECKHUX
CHOCOOHOCTEH 00yYaromMXcsi: CHOCOOHOCTH CaMOCTOSITEIBHO TNPUOOPETaTh HOBBIE
3HaHUS MO XUMHM B COOTBETCTBUU C JKM3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIB30BaTh
COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHMHU [UIsl MOMCKAa W aHaiau3a ydyeOHOU W
HaY4YHOIOMYJISIPHON MH(OPMAIIMK XUMHUYECKOTO COJIEP KaHNUS;

(GopMupoBaHUE W pa3BUTHE y OOYYAIOUIUMXCS ACCOLUMATHUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HaOII0aTeIbHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOAMMBI, B YACTHOCTH, IpU I[UIAHUPOBAHUU U MPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHWE Yy  OOydYarommxcsi  YOEKJEHHOCTH B  T'YMaHUCTHUECKOH
HAIpaBJICHHOCTH XUMHUHU, €€ BaKHOM pOJM B pEIICHUH TIJIOOATbHBIX MpolIemM
palMOHANBHOTO MPHUPOIONOIB30BaHUS, TIOMOJHEHUS HSHEPreTUYECKUX pPECypcoB U
COXpaHEHHUs TMPUPOIHOTO PABHOBECHSA, OCO3HAHUS HEOOXOAUMOCTH OepexHOro
OTHOLIEHUS K TMPHUPOJE M CBOEMY 370pPOBbIO, a TaKkKe NPUOOPETEHUS OIbITA
MCIOJIb30BaHUS NOTYUYEHHBIX 3HAHUHN AJI PUHIATHS TPAMOTHBIX PELICHUN B CUTYyalHsIX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

KOppEKHHOHHbIe 3agavun.

- Pa3BuTHe ocCsA3aTENbHOTO, 3PUTEIBHO-OCA3ATEIBHOTO (Y CHENBIX C OCTAaTOYHBIM
3pEHUEM) B CITyXOBOT'O BOCTIPHUSTHS.



- Pa3Butre npon3BOIILHOIO BHUMAaHHS.
- Pa3Butre u KoppeKuus naMsTy.
- Pa3Butre u KoppeKuys MbICIUTEIbHBIX ONEPALUN.

- [Ipeontonenne BepOanu3Ma 3HaHUM.

- Pa3BuTrE MOHOJIOTUYECKOUN PEYM.

- OGorarieHrue akTUBHOT'O U MTACCUBHOIO CJIOBAPs, POPMHUPOBAHNE HOBBIX MOHSTHH.

- Pa3Butre u KoppeKuus ocs3aHus U MEJIKOM MOTOPHUKU.

- @opMHpOBaHUE HABBIKOB OCS3aTENIBHOIO, 3PUTENBHO-0CSA3ATENBHOTO (y CIENbIX C
OCTAaTOYHBIM 3PEHHUEM) U CIIyXOBOT'O aHAJIM3a.

- OOyueHue mpaBuiIaM 3anmucu GOpMyJa U CHEIUAIbHBIX 3HAKOB TMPH UCIOJIb30BAHUU
cucremsl JI. bpanis.

- ®opMHUpPOBaHHE HABBIKOB OCA3ATENBHOIO M 3PUTEIbHO-0CI3ATEIBHOTO (ISl CIEMBIX C
OCTaTOYHBIM 3pEHHEM) OOCIEOBaHUsI W BOCHPHUATUS peabePHBIX H300paKEeHUM
(WwuTroCcTpaIuii, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB H T.I1.).

- ®opMHpOBaHUE YMEHUSI BBITIONHATH MPOCTHIE pebe(@HBIC PUCYHKH M TTIOCTPOCHHUS TIPU
MIOMOIIIH CTIEIUATbHBIX HHCTPYMEHTOB.

- OOyuenune TexHHKe MpeoOpazoBaHus (GOPMYT W BBIPAKEHHH NpPH HCIOJIb30BaHUU
cuctemsl JI. bpaitns.

- dopmupoBaHUEe CHENHATBHBIX MPUEMOB O0CIEIOBaHUS U HM300pKEHUS U3ydaeMbIX
00BEKTOB JJOCTYITHBIM CIIOCOOOM.

- @®opMHpOBAaHHE, YTOYHEHHE WJIM KOPPEKIUS TMPEICTAaBICHUN O TMpeaMerax Hu
MPOLIECCaX OKPYKAIOLIEH JEUCTBUTEIBHOCTH.

- PazBuTHE M KOppEKLHs YMEHUSI YCTAaHABIMBATh IPUYNHHO-CIIEACTBEHHBIE CBSI3H.

- ®opMHUpOBaHHE yYMEHUW M HABBIKOB 0E€30MMacCHOr0 OOpaIlleHHsS ¢ BEIIeCTBaMH 0Oe€3
BU3YaJIbHOTO KOHTPOJIS.

- COBEpIICHCTBOBAHUE YMEHUSI OPUEHTUPOBATHCSI B MUKPOIIPOCTPAHCTBE.

Henu wu 3amaun  wu3ydyeHUss mpeaMera «XHUMHUS» TOIYYWIHM HOAPOOHYIO
METOJUYECKYI0 HMHTEpHpeTanuio B paszaene «llnanupyembie pe3yiabTaTbl OCBOEHUS
MPOrpPaMMBbl TI0 XUMHUU», TAKUM 00pa3oM OOECIEUEHO YETKOE MPEJCTaBICHHE O TOM,
KaKye 3HaHUSA U YMEHHS UMEIOT IPSIMOE OTHOILICHHE K Pealn3aluy KOHKPETHOM LEu.

B y4eOHOM mumane cpemHero oOmiero obpa3oBaHus mpeaMeT «Xumus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHON 00mactn «EcTecTBEeHHO-HAyUHBIE TIPEIMETHI.

OO6uiee yncno 4yacoB, PEKOMEHIOBAHHBIX NI U3y4eHUs] XuMHH, - 68 yacoB: B 11
kiacce - 34 gaca (1 yac B Henento), B 12 knacce - 34 yaca (1 yac B Heento).



COIAEPKXAHUE OBYYEHUA

11 KVIACC

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opraHMyeckod XUMHUHU: €€ BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHHUE B
MOJIy4YeHHMM HOBBIX BELIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYEeCKUX
coenuHenuii A.M. BytnepoBa, ee ocHOBHbIe NoJoOkeHHsS. CTpyKTypHBIE (HOPMYIIbI
opraHudeckux BemniecTB. ['omororusi, uzomepus. XuMUYecKas CBSI3b B OPraHMUYECKUX
COEIMHEHHUSX - OJJMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o kiaccupuUKalMK OpraHUYEcKUX BemecTB. HomeHknaTypa
OpraHMYeCKUX COEIMHEHUN (chucTeMaThyecKas) U TPUBHAIbHbIC Ha3BaHUS Ba)KHEHIIMX
IPECTaBUTENEH KIACCOB OPIraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl M3YyYEHUsS BEIIeCTB W WX MPEeBpalLlCHUN:
O3HAKOMJIEHHE C 00pa3liaMH OpraHMYeCKHMX BELIECTB M MaTepuajaMd Ha UX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OpraHMYeCKHUX BEIECTB, HAOJIOJEHUE U  OIHCAHUE
JEMOHCTPALIMOHHBIX ~ONBITOB 10 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMpH
HarpeBaHuu (IU1aBjieHUE, OOyTITMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAa. MeTaH U 3TaH - MPOCTEHIINE
NPEJICTABUTENN AJIKAHOB: (DU3UYECKHE U XUMUYECKHE CBOMCTBA (peakluu 3aMeleHus U
TOPEHHUs] ), HAXOKAEHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKUU psiA. OTWIEH U MPOINUJIEH -
POCTEHIIINE TPEICTABUTENN aKEHOB: (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA (peaxiuu
TUAPUPOBAHMS, TaJOT€HUPOBAHUSA, THUApaTallMd, OKUCIEHUS W MOJUMEpPU3ALIUH),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtamueH -1,3 u MermnOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mnoiauMepuszanuu). llolydyeHue CHUHTETUYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKHH psij. ALETUJICH -
MPOCTEUIITNI TPEICTABUTENh AJTKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTalud, TCOPEHUs),
MOJIyYE€HUE U PUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTtpoeHHe, (HU3MYECKHE M XUMHYECKHE CBOWCTBA
(peakuuu TaJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYeHUE U NMpUMEHEHUEe. TOKCUYHOCTh
apeHoB. [ 'eHeTHUecKas CBS3b MEXKIY YII€BOJOPOJAMHU, MPUHAIIEHKAITUMHU K PA3TUIHBIM
KJlaccam.

[IpuponHble HCTOYHUKHU YTIIeBOOPOOB. [IpupoaHblil ra3 U nomnyTHele HETIHBIE
ra3el. Hedtp u ee mpoucxoxaenue. Criocodsl nepepadoTku HeTH: IEPETOHKA, KPEKUHT
(TepMmuydeckuif, KaTanuTudeckuit), nuponu3. lIpoaykTel mnepepaOoTku HePTH, HX
MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBI yroib W OPOAYKTHl €T0
nepepadoTKu.



OKCNEPUMEHTAIBHBIE METOABbl M3YYEHHS BEHIECTB M WX [PEBPAIICHUN:
O3HAKOMJICHHE C O0pasllaMu IUIacTMAacC, KaydyyKOB U pe3uHbl, Kouiekuuu «HepTs» u
«YTOomp», MOICIUPOBAHUE MOJEKYJ] YIJIEBOAOPOJOB M TAJIOT€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTUUECKON PaOOThHI: MOTYyUCHHUE ITHIICHA U U3yUEHUE €r0 CBOMCTB.

PacuetHnle 3agaun.

Boluncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00beMa, KOJIUYEeCTBa
HMCXOJIHOTO BEHIECTBA WM TMPOAYKTa PpEAKIMU [0 M3BECTHBIM Macce, 00bemy,
KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOJTYKTOB PEAKIIUN ).

Kucaopoaconepskaniue opranudeckKue coeJHHEHU

[IpenenpHbIE OAHOATOMHBIC CIUPTHL. METaHOM U ATaHOI: CTpOeHUE, Pu3nuecKue u
XUMHUYECKHE CBOMCTBa (pEaklIMM C aKTUBHBIMU METAJJIaMU, TaJOr€HOBOJOPOJAMU,
ropeHue), npuMeHeHue. BomopoiHbie CBSI3M MEXKIy MOJICKYJIaMHu crupToB. [lelicTBue
METaHoJa U 3TaHOoJIa Ha OPraHU3M 4YeJIOBEKa.

MHOTroaToOMHBIC CIUPTHI. DTWICHTJIUKOJb U TJIMIICPUH: CTpOeHUe, (HU3NUYECKUE U
XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBHE CO IICJIOYHBIMU METAJJIAMH, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHBIE crUpThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeneHue
[JIMIIEPUHA U ATHJICHTIIUKOJIS.

deHout: CTpOCHUE MOJICKYJIbI, (GU3UYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [lpumenenue ¢enona.

Anpperunel.  dopmanbrerus, —aneTambAeTHN  CTpoeHHEe, (U3HYECKHe WU
XUMUYECKHE CBOWCTBA (pEaklUMH OKHUCIECHHUS W BOCCTAHOBIICHMS, Kaue€CTBEHHBIE
peaKIum), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KHUCIOTh. MypaBbuHAsi W yKCycHas
KHACTIOTBI: CTpPOEHUEe, (DU3MYECKHEe U XHUMUYECKHE CBOMCTBa (CBOMCTBA, oOIIME IS
KJlacca KUCJIOT, peakius STepu(uKaluu), mojlydeHue u npumeHeHue. CTeapruHOBasi U
OJIEMHOBAsI KUCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJu
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEEe JEHCTBHUE.

Crnoxxnble >QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. I' uaponus xupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCU(UKAIMS YrIeBOIOB (MOHO-, JAW- W TOJMCAXapHIIbI).
I'mroko3a - mpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJICKYJIBI, (PU3UYCCKHE
W XMMHUYECKHE CBOMCTBa (B3aumojeiictBue ¢ ruapokcuaom meau(Il), okuciaeHue
aMMHUa4YHBIM pPacTBOpPOM oOkcuaa cepedpa(l), BoccTaHoBleHUE, OPOXKEHUE TIIFOKO3BI),
HaxXOXJCHUE B MPUPOJE, TPUMEHEHHe, Ononorudeckas poib. Dotocunre3. Opykrosa
KaK M30MEp TITIOKO3BI.

KpaxMan wu wnemmono3a kak OpupofHble mnonuMmepbl. CTpoeHue Kpaxmalia U
1eJUTI0103bl. PU3NYECKHe U XUMUYECKHE CBOMCTBA Kpaxmaia (TUAPOJu3, KaueCTBEHHAs
peaKiusi C HOJ0M).

OKCNEpUMEHTAIIbHBIE ~ METOJIbl  M3Y4YEHHUsSI BEUIECTB U UX MPEBpallCHUN:
MpoBeJICHNE, HAOIIOEHNE U ONKUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KQueCTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCICHHE 3TaHOJA OKCHJIOM
Menu(Il)), MHOroaTOMHBIX CHOUPTOB (B3aUMOACHCTBUE TJIMLEPUHA C TUIAPOKCUIOM
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menu(Il)), anpmerunoB (OKMUCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Menu(Il), B3aumomeiicTBHUE Kpaxmala C HOAOM), TIPOBEACHUE
MPaKTUYECKOIN pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuernsbie 3anaun.

Bbrumciiennst no ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00beMa, KOJIMYECTBa
UCXOJHOTO BElIeCTBAa WM MNPOAYKTa pEakUUu IO HU3BECTHBIM Macce, 00beMmy,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH ).

A3oTcoaepiKalue OpraHu4ecKue coeJMHeHu s

AMUHOKHCTIOTBI KaK aM@oTepHble OpraHudeckue coenuHenus. dusmyeckue u
XMMHYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpuUMepe MHIMHA). buonorudyeckoe 3HaueHHe
aMUHOKHUCNOT. [lenTuasl.

benku kak TOpUPOOHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. IlepBuuHas,
BTOpUYHASI U TPETUYHAsl CTPYKTypa OesikoB. XMMHUYECKHE CBOICTBA OEJKOB: TUIPOIU3,
JieHaTypalus, KaueCTBEHHbIE PeaKIMy Ha OEIKH.

OKCIEpUMEHTAJIbHBIE ~ METOJIBl M3YYEHHs BEUIECTB W WX IPEBpAILCHUI:
HAOJIIOICHHE M ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus O€KOB MpH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKyJIsIpHbIE COeAMHEHUSA

OCHOBHbBIE TIOHATUS XWMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALUH, CPEAHSA MOJIEKYJIsSIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI - MOJUMEpPHU3ALUs U
NOJINKOHAEHCALUS.

OKCIEpUMEHTAIIbHBIE ~ METOJIBl M3YYEHUsS BEUIECTB W HUX IPEBpALICHUN:
O3HAKOMJICHHE C O0Opa3llaMu TNPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMacce,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H

Peanuzamus MeXnpeaIMETHBIX CBA3CH MPU U3YYEHUH OpraHudeckoil xumuu B 10
KJIACCE OCYIICCTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIUX €CTECTBEHHO -HayYHBIX
MOHATUN, TaK W TOHSATUM, SBISIOMIMXCS CHUCTEMHBIMU [JIsl OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBIICHWE, HAy4YHBIM (akT, THUIOTE3a,
3aKOH, TEOpHs, aHaldu3, CHHTE3, KIacCU(UKaIusi, TMepUuOANIHOCTh, HAONIOICHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.

®dusnka: Matepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHUECKUIl
YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSTHHUE BEMIECTBA, (PU3NUYECKUE
BEJINYMHBI U €JUHULIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusMm, Owochepa, OOMEH BeEImIECTB B OpraHU3Me,
dorocuHTE3, OMOJOTUUECCKH aKTHBHBIC BelIecTBa (OCIKH, YIIICBOIbI, KHUPbI, HEPMEHTHI).

I'eorpadusi: muHepanbl, TOpHbIE MOPOJIbI, IOJIE3HbIE HCKOMAeMble, TOIUIUBO,

PECYPCHI.
TexHONOrus: MUIIEBbIC MPOAYKThI, OCHOBBI PAI[MOHAIBHOI'O IUTAHHUS, MOIOIIUC
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CpeacTBa, JICKAPCTBCHHBLIC 1 KOCMETHUUYCCKHUC IIPCIIapaThbl, MAaTCpUaJIbl U3 HCKYCCTBCHHBIX
U CHHTCTHUYCCKHNX BOJIOKOH.

12 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA
TeopeTnyeckre OCHOBbI XUMUM

XuMHUYEeCKUi 31eMeHT. AToM. Spo aroma, M30TOIbI. DJIEKTpPOHHAas 000JI0YKa.
DHepreTUYecKre YpPOBHH, MOAYPOBHH. ATOMHBIC OpOWTamd, S-, P-, O- 3IEMEHTHI
Oco0eHHOCTH pacTpeiesieHHs] JIEKTPOHOB M0 OPOUTAISIM B aTOMax JIEMEHTOB MEPBBIX
YEThIPEX NMEPUOJIOB. DIEKTPOHHAS KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucreMa XUMUUYECKUX diieMeHToB JI.M.
MenpeneeBa. CBsi3b nepuoauuecKkoro 3akona u Ilepruoandeckoil CUCTEMbl XUMUYECKUX
anemeHToB JI.MI. MeHnngeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHUSI CBOWMCTB XUMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX HUMH
MPOCTHIX M CJOXHBIX BEIIECTB MO TpyNnaM M MepuojiaMm. 3JHAYCHHE MEePUOIAUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BemiecTBa. XuMUUYecKasi CBSI3b. BUJIbl XUMUYECKON CBsI3U (KOBaJCHTHAS
HEMoJISIpHAsT W TIOJIApHAsi, WOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XUMHYECKOHN CBsI3U (OOMEHHBIA U JOHOPHO -aKIENTOpHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTh. DIEKTPOOTpUIIATENbHOCTh. CTENeHb OKUCIEHUs. OHbBI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBA. THIBI KPUCTATUTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIA KPUCTAJTIMYECKON PEIIECTKHU.

ITonsTne O JUCHEPCHBIX cHUcTEMaX. VICTUHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBast 10Jis1 BellleCTBa B PaCTBOPE.

Kiaccudukainus HeopraHudeckux coeauHeHui. HoMmeHkiaTypa HEeOpraHMYeCKHUX
BelecTB. [ eHeTHMdeckas CBSI3b HEOPraHWUYECKHUX BELIECTB, IPUHAIICIKALINX
K pPa3JIMYHBIM KJIaccaM.

Xumuueckas peakiusi. Kinaccudukamuss XUMUYECKUX PEaKIuii B HEOPraHUYECKOU
U OpPraHMYeCcKOM XUMHUM. 3aKOH COXPAHEHUS MAacCChl BEILIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALLECHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT pazNu4HbIX (akTopoB. OOpaTtumbie
peakunnu. XuMU4eCcKoe paBHOBecue. DakTOphl, BIUAIOIIAE HA COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle [Hlarense.

OnexkTponuTuueckas auccornuanus. CuibHbIE M ciaOble AeKTpoiauThl. Cpena
BOJIHBIX PAacTBOPOB BELIECTB: KHWCJIAsl, HEUTpalbHas, IIeJIO4YHasd. Peakuuu HMOHHOTrO
oOMeHa.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCINIEpUMEHTAIBHBIE  METOABbl M3YYEHHS BEIIECTB M WX [PEBpalICHUIA:
neMoHcTparus Tabnuin  «llepumoamyeckas cucrema XuMU4YecKux adnemenToB J[.M.
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MenpneneeBa», H3y4eHHE MoJENEHd KPHUCTAUIMYECKUX PEIIETOK, HAOII0JeHUuE M
ONMHMCAHHE JEMOHCTPALIMOHHBIX U JIaDOPATOPHBIX ONBITOB (Pa3yIOKEHUE NEPOKCHIA
BOJOpOJAa B IPUCYTCTBUU KaTajau3aTopa, ONPEIEIICHUE CPEeAbl PacTBOPOB BEILECTB C
MOMOIIbIO YHUBEPCAIBHOTO HHIMKATOPA, PEAaKIMH HOHHOrO OOMEHa), MpOBEACHUE
MpaKTUYECKON paboThl «BnusHuEe pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaxkLun».

PacuerHble 3anauu.

PacyeTsl 110 ypaBHEHUSIM XMMHUYECKUX PEAKLHM, B TOM YHUCIIE TEPMOXMMUYECKHUE
pacueTsl, pacueThl ¢ UCIIOJIB30BAHUEM ITOHATHUS «MAaCcCOBast JOJIsI BELLIECTBAY.

Heopranuuyeckast xXuMus

Hemerannel. [lonoxxenue HemMetaiuioB B llepmoguyeckoil cucTeMe XUMHUYECKUX
anemenToB /.M. MenneneeBa u 0COOCHHOCTU CTPOCHHS aTOMOB. DU3MYECKUE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUs HEMETaUIoB (Ha mpuUMeEpe KHUcCIopona, cepbl, ¢gocdopa u
yraepoa).

XHUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETA/NIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriaepona U KpeMHHUs) U UX COCAUHEHUM (OKCHUIOB, KHCIOPOJICOIASPKAIIUX
KHUCJIOT, BOAOPOJAHBIX COSTUHECHHUM).

[IprMeHeHne BaXXKHENHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Metamibl. Ilonoxxenue wetamioB B Ilepuoandeckoil cucTeMe XHMHUYECKUX
anemenToB /.M. MenneneeBa. OCOOCHHOCTH CTPOSHHUSI FJIEKTPOHHBIX 000JI0YEK aTOMOB
meramuioB. OOmwue  Qusnueckue cBoiictBa  MetaioB.  CruiaBel  METaJIIOB.
DIIEKTPOXUMUUECKUI Pl HAMPSIHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METALUIOB (HATPUH, KM, KaJlbI[Uid, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHECHUM.

O6mue crocoObl mosyueHus MeTauioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YyUEHHUS BEIIECTB U UX IMPEBPAILCHUN: U3YYEHUE
Koutekiuun ~ «MeTtauiel W CIUIaBBI»,  OOpa3lloB  HEMETALIOB,  PEIICHHUE
OKCTIICPUMEHTAIBHBIX  3a7a4, HaOMIoJeHHE ¢ ONHCAaHUE JCMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA aTFOMUHUS C PACTBOPAMHU KHUCIIOT
U 1eJI0Ye, KaYeCTBEHHBIC PEaKIIUM Ha KaTHOHBI METAJJIOB).

PacueTHbie 3ama4m.

Pacuersl Maccel BemecTBa WM 0O0beMa Ta30B 10 HM3BECTHOMY KOJHWYECTBY
BEIIIECTBA, Macce WIM 00bEeMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIUHU BEIIECTB, PacUeThI
Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIH OJIHO U3 BEIIECTB
AMEET MPUMECH.

XuMHA U )KU3HD.

Ponp xumum B 0OECIEUEHHMH HKOJIOTHUYECKON, HSHEPreTUYEeCKOW M THIIEBOM
0€30MacHOCTH, PAa3BUTUHM MEIULMHBI. [IoOHATHE O HaydHBIX METOJAaX MO3HAHUS BEIICCTB
Y XUMHYECKUX PEAKIIUH.

[IpencraBnennss o0 OOIMMX HAyYHBIX MPUHIIUMIIAX MPOMBIIIJIEHHOTO MOJTYYeHUS
BaKHEUIINX BEIIECTB.
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Yenosek B MUpPE BELIECTB U MATEPUAJIOB: BAXHEUIIINE CTPOUTEIBHBIE MAaTEPUAIIBL,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpacKH, CTCKJIO, KEpaMHKa, MaTrepuanbl Uil
ANEKTPOHUKH, HAHOMAaTepHallbl, OpPraHUYECKUE U MUHEPAJIbHBIE YI0OOpEHUSI.

XuMHUsg MW 310pOBbE UEJIOBEKA: IIpaBWja MCIIOJIb30BAHUA JIEKAPCTBEHHBIX
npenaparoB, MNpaBuiia OE30MACHOIO HMCIOJIb30BaHUS NPENapaToB OBITOBOW XHMHH B
[IOBCETHEBHOM KU3HU.

Me:xnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H MPU HM3yYEHUU OOIIE M HEOpraHMYecKOou
XUMHH B 12 Kjlacce OCyIIECTBIISIETCA Yepe3 MCMOJIb30BaHME KaK OOLIUX €CTECTBEHHO -
HAay4YHbIX IIOHATUW, TaK W IIOHATUH, SBJIIIOIIMXCS CUCTEMHBIMU JUIS OTHAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4YHbIA (PaKT, TUNIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHHTE3, KiaccuuKanus, MepUOJIUYHOCTb, HaOII0/IeHHe, 3KCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

@dusuka: marepus, DHEpPrus, Macca, aToM, JJIEKTPOH, NPOTOH, HEWTPOH, MWOH,
U30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUH YPOBEHb, BEIIECTBO, TEJIO,
o0BeM, arperaTHoe COCTOSHUE BEIIeCTBa, (DU3UUYECKUE BEIMYMHBI W EIAMHMIIBI X
U3MEPEHHUs], CKOPOCTb.

buosnorus: kineTka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OPraHU3ME.

I'eorpa¢usi: MuHepanbl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOMAEMbIE, TOILUIUBO,
peCypcehl.

TexHomorus: XuUMHYECKas IPOMBIIUIEHHOCTb, METAUIyprus, IPOU3BOJICTBO
CTPOUTEIBHBIX  MaTepHalOB,  CEIBCKOXO3IMCTBEHHOE  IPOU3BOJACTBO,  IIHIIEBAs
IIPOMBIIIJICHHOCTD, dapmaneBTUyeCcKas IIPOMBIILJICHHOCTB, IIPOU3BOJICTBO
KOCMETMYECKUX  IIpEenaparoB, IPOU3BOACTBO  KOHCTPYKLHMOHHBIX  MaTepHUasoB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OI'OC COO  ycranaBnuBaeT TpeOOBaHUS K  pe3yabTaTaM  OCBOCHMS
oOydJarolmuUMucsi  IporpaMM  cpefaHero  oOmero  oOpa3oBaHusl  (JJUYHOCTHBIM,
MeTanpeMETHBIM U TpeaMeTHbIM). HaydHo-MeToau4yeckoid OCHOBOW Ui pa3pabOTKh
TUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOrpaMM CpeaHEro o0mero ooOpa3oBaHUs
SBIISIETCS] CUCTEMHO - JIESITEIbHOCTHBIHN MOAXO/I.

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBMM € CUCTEMHO-IEATEIBHOCTHBIM IOAXOJIOM B  CTPYKTYpeE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEHEro OOIEero
00pa30BaHus BbIJECICHBI CIEYIOLIME COCTABIISIIOIIME:

OCO3HAaHHWE OOYYAIOIIMMUCA POCCUHCKOM TPaKIAHCKONW HMACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUN JHUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarIIMXCsl PYKOBOJCTBOBAaThbCS B  CBOEH
NEATENIbHOCTA  L[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, NPUCYLIMMH  LIEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYME TIPABOCO3HAHMS IKOJOTUYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTH LIETH
U CTPOUTH )KU3HEHHBIE IIJIaHBI.

JIn4yHOCTHBIE PE3YyJbTaThl OCBOCHUS IpeaAMeTa «XUMHUSI» JOCTUTAOTCS B €UHCTBE
y4eOHOM M BOCIMTATEIHHON JESITEIbHOCTH B COOTBETCTBHH C T'yYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UICaIaMU POCCUKCKOIO
IPaXKJaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMAaMH W TIPABUJIAMH MOBECHUS,
CIIOCOOCTBYIOIIMMH TPOILIECCaM CAMOTIO3HAHMSI, CAaMOPA3BUTHS W HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YYaIOITUXCS.

JImyHOCTHBIE  pE3yJIbTAaThl ~ OCBOEHUS  HOpeaMeTra  «XHMHUS»  OTPAXarT
chOpPMHPOBAHHOCTh  OTBITA [MO3HABATEILHOM W  MPAKTUYECKOM  JCSATEIBHOCTH
00y4JaromuXcs M0 peanu3aiuy MPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpakaaHCKOro BOCIUTAHMS:

OCO3HAHUS OOYYalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB M O0O0S3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPABOIOPSJIKY;

MPEJICTABIEHUS] O COLMAJIBbHBIX HOPMax U MPaBUJIaX MEXKJIMYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JNESITENIbHOCTH MPHU CO3JAHUU YUYEOHBIX
MIPOEKTOB, PEIICHUH Y4YEeOHBIX W IO3HABATENbHBIX 3a7ay, BBIMOJIHEHUU XUMHYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTbI
JIPYTUX OpU aHAIU3€ PA3JIMUHBIX BUJOB YUEOHOU A€ TEIbHOCTH;
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2) NMATPHOTHYECKOTO BOCTIMTAHMA:

LEHHOCTHOTO  OTHOLIEHUA K HMCTOPUYECKOMY W  HAYYHOMY  HACJIEIUIO
OTCYECTBCHHON XUMMH;

YBOKEHMSI K TMPOIECCY TBOpUECTBA B O00JACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHNUS] XHWMHUH, OCO3HAHMUSA TOrO, YTO JOCTMIKEHUS HAYKH €CThb PE3YIbTAT
JUTUTENIBHBIX HAOIIOACHUHN, KPOMIOTIMBBIX AKCIIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOTO
TPyZa YYEHBIX U IIPAKTUKOB;

MHTEpPECA W II03HABATEJIbHBIX MOTHBOB B IOJIYYEHHUU U TMOCIEAYIOIIEM AHAJIN3E
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITHTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTU OIIEHWBATh CUTYAIlUM, CBSI3aHHBIE C XUMUYECKUMH SIBICHHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO -~HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEICHUE U MOCTYNKHU CBOUX TOBAPHUILEH C MO3ULINI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUNA 3TUX MOCTYNKOB;

4) ¢opmMupoBaHHS KYJbTYPbI 310POBbSI:

NOHMMAaHMS [IEHHOCTEH 310pOBOro U 0e30MacHOro oopas3a >KU3HHU, HeOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY W TICUXHUYCCKOMY
3JI0POBBIO;

coOmoieHus TpaBui  Oe3omacHOro oOpalieHuss ¢ BelecTBaMHd B OBITY,
TIOBCETHCBHOM JKU3HH M B TPYIOBOH JCSATCIIBHOCTH;

NMOHMMAaHMS [IEHHOCTH TMPaBHJ MHJIWBHUIYaJIbHOTO W KOJJICKTHBHOI'O OE30IaCHOTO
TIOBEJICHHS B CUTYaIIUSX, YTPOXKAIOIINX 3I0POBBIO M JKU3HH JIIOJCH;

OCO3HAHMS TIOCIICJICTBUA M HEOPHATHS BPCAHBIX NPHUBBIUCK (YIOTpeOICHUS
aJIKOT0JIsSI, HAPKOTUKOB, KYPCHUS );

5) TpyaoBOro BOCHHTAHHS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIBCKOM IS TEIIbHOCTH,
OOIIECTBEHHO MOJE3HON, TBOPUYECKON U APYTUX BUAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacCTHUE€ B PEIICHUU MPAKTUYECKUX 3aJlady COLHAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY U3yUYEHHUI0 TpodeccHii pa3IuiHOTO pojia, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHHI M0 XUMUH;

YBaKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JIEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHUAYAJIbHOW TPAeKTOpUM 0Opa3oBaHUs,
Oynymeld mpodeccud W peanu3anui COOCTBEHHBIX JKMU3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, WHTEPECOB H MOTPEOHOCTEH
00111eCTBa;
6) 3K0JOrM4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11e71eCO00pa3HOr0 OTHOWIEHUSI K TPUPOJE, KAaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHMSI TJIO0AJBHOTO  XapakKTepa HKOJIOTUYECKUX MpoOJjeM, BIMSHUS
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SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE NIPUPOJHON U COLMAIIBHON CPEbI,

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJIb30BAaHUS JTOCTMXKEHMM XUMHM JJisl pElIeHUs
BOIIPOCOB PALMOHAIBHOIO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATHS AEUCTBUN, MPUHOCAIIMX BPEI OKPYXKAIOUIEH NPUPOIHOU
cpelne, YMEHHs MPOTHO3MPOBATH HEOIArONPUATHBIE D3KOJIOTMYECKHUE MOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HAJIMYKSL PA3BUTOIO SKOJIOTMYECKOTO MBIIIIEHUS, JKOJOTMYECKOW KYJIBTYpHI,
OIbITa JAEATEIBHOCTH JKOJOTMYECKOW HAIIPaBICHHOCTH, YMEHMUS PYKOBOJICTBOBATHCS
MMU B TO3HABaTEIbHOW, KOMMYHUKATUBHOM M COLIMANIBHOM MpaKTHKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSATH UACOJIOTUH XeMOPOOUH;

7) MEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH,

NOHUMaHUsI CrielUPUKN XUMHUU KaK HayKH, OCO3HaHUs €€ poyi B (popMHUpOBaHUU
PAlMOHAJILHOTO HAYYHOTO MBIIIJICHUS, CO3JAaHUM IEJIOCTHOIO TMpPEACTaBICHUS 00
OKPY’KaIOIIEeM MHUPE KaK O €IUHCTBE NMPUPOJBI U YEJIOBEKA, B MO3HAHWHM TPHUPOTHBIX
3aKOHOMEPHOCTEN U perieHruH NpoodiieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHHU JIJIi COBPEMEHHOM IUBUJIM3AIINN: B
€e TYMaHHUCTHYECKON HANpaBJIECHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl
MaTEpPUAIbHON KYJbTYpbI, PEIICHUH TI00AIBbHBIX MPOOJIeM YCTOWYMBOTO pPa3BUTHUS
YeJIOBEYECTBA - CHIPHEBOM, YHEPTreTUUECKOH, MUIIIEBOIM U SKOJOTHYECKON 0€30MacHOCTH,
B Pa3BUTHUM MEIUIIMHBI, 00ECIIEYEHUU YCIOBHUM YCIEIIHOTO TPYyJla M HKOJIOTHYECKU
KOM(DOPTHOM KU3HU KKJOTO 4iieHa 00IecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIB30BaTh MOJydaeMble
3HAHMS U aHAIM3a U OOBICHEHHS SIBIICHUN OKPYKAIOIIETO MUPa U MPOUCXOIAIINX B
HEM HM3MEHEHUW, YMEHHUS Jenarb OOOCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAaYYHBIX
(aKTOB M UMEIOIIUXCS JAHHBIX C IEJIbI0 TOTYUYEHHUsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIONB30BAaTh XUMHUUYECKHE 3HAHUA JIJISl PEIICHUS
po0JIeM B peasbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM AeSTEIbHOCTH; TOTOBHOCTH U
CIIOCOOHOCTH K HETMPEPHIBHOMY 00pPa30BaHHIO M CAMOOOPA30BAHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHMI 110 XUMHH B COOTBETCTBUHU C KU3HECHHBIMU MOTPEOHOCTSIMU;

WHTEpPECAa K OCOOCHHOCTSAM TpyJla B pasnudHbIXx cdepax mpodeccruoHambHOn
NEeATEITbHOCTH.

8) ChnenmnajJbHble JUYHOCTHDBIE Pe3yJIbTATHI:

CIIOCOOHOCTh K OCMBICICHUIO W udepeHnranu KapTUHBI MHpa, €€ BPEMEHHO-
MPOCTPAHCTBEHHOM OpPraHU3aIUH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenmMeTHbie pe3yJbTaThl OCBOCHUS yUeOHOTr0 npeaMeTa «XUMUs Ha YPOBHE
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CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAYMMBIE TUISL bopmHpoBaHUs MHPOBO33PEHUS oOyyJarommxcs
MEXIUCIUIUIMHAPHBIE  (MEXMIpEeaIMETHbIE) OOILIEHAayYHble MOHATHS, OTpa)karollue
LEJI0CTHOCTh HAYYHOM KapTHUHBI MUpa U CEUU(PUKY METOJOB MO3HAHUSA, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPrus, SBJICHUE, MPOLECC, CHUCTEMA,
Hay4YHbI (paKT, TPUHIIMI, TUIOTE3a, 3AKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIEAOBAHUE,
HaOJII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE Yy4YeOHble JAeMcTBUS (TO3HABaTeNbHbIE, KOMMYHUKATHBHBIE,
peryisTuBHbIe), obOecneunBaromue (GpopmMupoBanue (HyHKIMOHAIBHOM IPAMOTHOCTH H
COLIMAJIBHOM KOMIETEHIIMU 00Yy4aroIInXCs;

CIIOCOOHOCTh O0YYaIOIIKUXCS HKCIOJIB30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIe ACHCTBUS B TO3HABATEIBHON U
COLMAJIBHOM IIPAKTHUKE.

MeranpenMeTHbIE  PE3yNbTaThl  OTPAXKAIOT  OBJIAJIEHUE  T103HABATEJIbHBIMHU,
KOMMYHUKAaTUBHBIMU U PETYJISITABHBIMU YHUBEPCATLHBIMU yU€OHBIMU JICHCTBUSAMH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornyeckue aemcTBus:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyalIM3UPOBATh MPOOJIEeMy, BCECTOPOHHE €€
paccMaTpuBarTh;

ONPEAEIATh eI JESITEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX JTOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JEITEILHOCTU C TOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHM 3HAHUM TPUEMBbI JIOTUYECKOTO MBIILJICHUS -
BBIJICTIATh XapaKTEpHbIC TMPU3HAKM TOHSATUM U yCTaHABIMBATH WX B3aWMMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIOIIUE TOHITHSA IS OOBSICHEHUS OTICIbHBIX (DAKTOB H
SIBJICHUM;

BBIOMPATh OCHOBAHWS W KPUTEPHH JUIA KIaCcCHU(PUKAIIMU BEIIECTB M XMUMHUYCCKHUX
peaKiuu;

YCTaHaBJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXK/Y U3YYa€MbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE pACCYKICHUSA (MHIYKTUBHBIC, ICAYKTUBHBIE, TI0 aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTM M NPOTHUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX,
(hopMyITHPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

NPUMEHATh B MPOIECCE IMO3HAHUSA, HCIMOJIB3YEMbIE B XHMHUHW CUMBOJAYECKHUE
(3HaKOBBIC) MOJIENIH, TTPEOOPA30BBIBATH MOJICJIHLHBIC MPEACTABICHUS - XUMUUYECKUM 3HAK
(cuMBOJI) 3JE€MEHTa, XUMHUYecKas (opMmyra, YpaBHCHHE XHMHYECCKON PEAKIUH - IPH
pelieHnd y49eOHBIX TO3HABATCIBHBIX W NMPAKTHYECKUX 3a7ad, MPUMCHSATh Ha3BaHHBIC
MOJICJIbHBIC TIPEJICTABIICHUS ISl BBISBICHUS XapaKTEPHBIX MMPU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIIUH.
ba3oBble ucciienoBaTeibCKue 1eHCTBHUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMHUYECKUX
peakiuii; GopMyIUPOBATH 1IN U 3a]1a4l UCCIE0BAHMS, UCTI0JIH30BAaTh ITOCTABICHHBIC
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U CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOMIPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIJ1s1 POPMHUPOBAHUS TUTIOTE3bI IO MPOBEPKE MPABUIBHOCTU BHICKA3bIBAEMBIX
CYXKJICHUH;

BJIAZIETh HABBIKAMU CAMOCTOSITEIBHOTO INIAHUPOBAHUSA U IIPOBEICHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOMI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (QopMylupoBaTh O00O0OLIEHUS U
BBIBOJBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJIbTATOB MCCJICAOBAHUA, COCTABIIATH
000CHOBaHHBIN OTYET O MpOJeIaHHON padoTe;

MpUOOPETaTh ONMBIT YYEHUUECKON MCCIEA0BATEIBCKON U TPOCKTHOM JNeATeNbHOCTH,
POSIBIISATH CLIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETLHOMY TOUCKY METOJIOB PEIICHHUSI
MMPAKTUYECKUX 3a71a4, IPUMEHEHUIO PA3JIMYHbIX METOJA0B MO3HAHUS.

Pab6ora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WHGOpMANHK (HAYYHO -TOMYJIIpHas
JUTEpaTypa XMMHYECKOTO COJEpKaHHs, CIPaBOYHBIC MOCOOUs, pecypchl MHTepHETA),
aHATM3UPOBATh MHPOPMAIIMIO PA3TUYHBIX BHJIOB U (OPM MPEICTABICHHUSA, KPUTHICCKH
OIICHMBATh €€ JIOCTOBEPHOCTh U HEIIPOTHBOPEYHBOCT;

(GopMyITHpPOBATH 3aNIPOCH U IPUMEHSATH Pa3IMIHBIC METOJIbI ITPH IMTOUCKE U OTOOPE
UHPOpPMAIIMK, HEOOXOAMMOM JIJIsl BBITIOJHEHUS YI€OHBIX 3a/1a4 OTPE/ICIICHHOTO THIIA,

NpHOOPETaTh  OMNBIT  MCIOJAB30BaHWS HWH(GOPMAIIMOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH W PA3INIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMpaTh ONTHMAIBHYIO (OpMY TpEICTaBICHHUS WH(GOPMAIUU
(cxembl, TpadMKH, AHATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHUE);

UCTIOJIh30BaTh HAYUYHBIA SI3bIK B KAaueCTBE CPENCTBA MPH PabOTe C XUMHYECKOUH
MHpOpMAIUEH: TPUMEHITh MEXIPEAMETHbBIE ((QU3HMUECKUE U MaTeMaTUICCKUE) 3HAKH U
CHUMBOJIBI, (OpMYJIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTIOBh30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HaTJISTHOCTH.

KoMMyHUKATHBHbIE YHUBEPCAJTIbHbIE YUeOHbIe eiCTBUS:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl B XOJC Juajora W/WiId
JUCKYCCHH, BBICKa3bIBaTh HACH, (OPMYIHPOBATH CBOM IPEIOKCHUS OTHOCHTEIBHO
BBINIOJIHEHHUS MPEIOKCHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTAIlUCH pe3yJIbTaTOB IIO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITCIIBHO HJIM COBMECTHO CO CBCPCTHHUKAMM IIPH BBITOJHCHUU
XHMHYECKOTO 9SKCICPUMEHTA, NPAKTHUYECKOW padOThl MO HCCIACAOBAHHIO CBOMCTB
M3y4aeMbIX BEILECTB, peaju3allMi yd4eOHOro IMpoeKkTa W (POpMYyIHpPOBaTH BBIBOIBI 110
pe3ylbTaTaM MPOBEACHHBIX MCCIICOBAaHUN IIyTeM COrJIAaCOBaHUS IO3UIUHA B XOEC
00CyXeHUS 1 OOMEHA MHEHHUSIMHU.

PerJIHTI/IBHI)Ie YHUBECPCAJIBbHBIC y‘leﬁﬂble I[eﬁCTBHH

CaMOCTOSTEIbHO IJIAHUPOBATh MW  OCYIIECTBISATH CBOK  IO3HABATEIbHYIO
JCATCIBHOCTD, ONpEeAeisas e¢ IelId W 3aJadd, KOHTPOJUPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH Ipe/IaracMblidi alrOPUTM JCHCTBUM MPU BBIITOJIHCHHH
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y4eOHBIX M UCCIEA0BATENbCKUX 3a]a4, BbIOMpaTh Hanbonee 3((PeKTUBHbIN crnocod ux
PELICHHS C YUETOM IMOJIyYEHHUS] HOBBIX 3HAHUM O BEIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISATh CAaMOKOHTPOJb CBOEH MAEITEIbHOCTH HAa OCHOBE CAaMOAHalIM3a U
CaMOOLICHKH.

CHeIII/IaJIbH])Ie METAINIPCAMETHBIC PE3YJ/IbTATbI:

- UCTIOJB30BaTh COXPAHHbIE aHAIM3ATOPbI B PA3IUYHBIX BUJAX JIEATEIbHOCTH (YueOHO-
MO03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYI0BOIN);

- IPUMEHSATD OCSA3ATEIBHBIN U CITyXOBOM CIOCOOBI BOCIIPUATHS MaTEpHaa;

- YUTATh U MHUCATh C UCTIOJIb30BaHUEM penbeHO-TOUeUHOU cucTembl JI. bpaiins;
-IPUMEHSATH COBPEMEHHBIE CPEICTBA KOMMYHUKALIMU U TU(PIOTEXHUUECKHE CPEJICTRA;
-OCYILECTBISATh MPOCTPAHCTBEHHYIO U COLMAJIBLHO-OBITOBYIO OPHUEHTHPOBKY, 00J1a/aTh
MOOHJIBHOCTBIO;

- IPUMEHSTH MIPUEMBI 0TOOPA M CUCTEeMaTH3allMK MaTepuaia Ha ONpe/IeNIEHHYIO TEMY;

- BECTHU CaMOCTOSITEJIbHBIN OUCK UH(OPMAIUK;

- MpeoOpa3oBbIBATh, COXPAHATDH U MepeaBaTh HHOOPMAIUIO, TOTYYECHHYIO B pE3yibTaTe
YTEHUS WU ayAUPOBAHUS;

- IPUHUMATh y4acTUe B PEUEBOM OOIICHHUH, COOJIIO/Iasi HOPMBI PEYEBOTO ITUKETA;

- aJIEKBaTHO MCIIOJIL30BATh KECThI, MUMHUKY B MPOIIECCE PEUEBOTO OOIIEHUS;

- OCYILIECTBIISATh PEYEBOM CAMOKOHTPOJIb B IIpoliecce Y4YeOHOW IesATeIbHOCTH U B
IIOBCETHEBHOM KOMM YHUKALINH;

- OILICHUBAThH CBOIO PEYb C TOUKHU 3PEHUS €€ COIepKaHUs, I3bIKOBOTO 0(OPMIICHUS;

- HaXOJIUTh TPAMMAaTHYECKHE U PEUYEBbIC OIMMNOKU, HEJIOUEThI, UCTIPABIIATH UX;

- IJTAHUPOBATh, KOHTPOJIMPOBATH U OIEHUBATH Y4EOHBIC NEHCTBUA B COOTBETCTBHH C
ITOCTABJICHHOM 3a/1a4€l U YCIOBUSIMH €€ peaTu3allii.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC Pe3yJabTaThl OCBOCHHUS IMPOrPaMMBI CPEAHETO OOIINEro 0Opa3OBaHHS
0 XMMHH Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE MPECUMYIIECCTBEHHO
oOmeoOpa3oBaTelbHOM H  OOIMIEKYJBTYPHOH IOATOTOBKH  oOydarommxcs. OHH
BKIIFOYAIOT CHeHUpUYSCKUe Ui Y4eOHOro mpeameTa «XUMHsS» HaydHble 3HAHUS,
YMEHHUSL U CIOCOOBI JCHCTBUH 110 OCBOCHHUIO, HMHTEPIPETAIMM W IPEoOpa30BaHUIO
3HAHHMH, BUIBI JCATEIBHOCTH IO MOJYYCHHIO HOBOIO 3HAHUS M MPUMCHECHUIO 3HAHUU B
pPa3IUYHBIX YYEOHBIX M peajbHBbIX JKM3HCHHBIX CUTYyallMsX, CBA3aHHBIX C XHMHEH. B
IpOrpaMme 0 XMMHUH IPEIMETHBIC PEe3yJIbTaThl MPEACTABICHBI I10 TOJaM U3YUCHHS.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3ylbTaThl OCBOCHHS Kypca
«Oprannyeckas XUMUsD OTPAXKAKOT:
c(hOpMHUPOBAHHOCTH TMPEICTABICHUI O XUMHUYECKON COCTABJISAIONICH €CTECTBEHHO-
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Hay4YHOM KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUU SIBJICHUN MPUPOJIbI, B POPMUPOBAHUU
MBIIIUICHUSI U KYJbTYPbI JIMYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOI
JUISL pelIeHUs] MPAKTHUYECKUX 3a7ad U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOLIECHUS K
CBOEMY 3/10POBBIO U IPUPOAHON CpeIe;

BIIJICHUE CUCTEMOM XUMUYECKHUX 3HaHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATUSA (XMMUYECKHM SJIEMEHT, aTOM, J3JIEKTPOHHas 000J0uYKa
aTomMa, MOJICKYyJia, BaJICHTHOCTb, JJEKTPOOTPUIIATEIILHOCTh, XUMHYECKasi CBS3b,
CTpyKTypHasi ¢dopMmyna (pa3BepHyTass M COKpallleHHas), MOJb, MOJSpHas Macca,
MOJISIPHBIM 00BEM, YIJIEPOJHBIN CKeNeT, GyHKIMOHANIbHAS TPYyIMIa, paJuKajl, U30MepHs,
U30MEpbI, TOMOJIOTHYECKHM  psJ, TOMOJIOTH,  YIJIEBOJAOPOABI, KHUCIOPOI U
a30TCcoJiep)Kalllue  COEJIMHEHHUSA, MOHOMEp, TMOJIUMEp, CTPYKTYPHOE  3BEHO,
BBLICOKOMOJICKYJISIDHBIE ~ COCIMHEHUS); TEOPUU W  3aKOHBI  (TEOpuUs  CTPOCHHS
oprannueckux BemectB A.M. bByTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XMMUW; MUPOBO33PEHUECKNE 3HAHMUS, JICKAIIUE
B OCHOBE IIOHMMAaHHS TIPUYMHHOCTH W CHUCTEMHOCTH XHUMHYECKUX SIBJICHH,
dakTONIOTHUECKUE CBEJACHUS O CBOWCTBAaX, COCTaBe, TOJY4YCHHUU U 0OE30MacHOM
UCIIOJIb30BAHUHM BXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY W MPaKTHUYECKON
NeATeIbHOCTH YEJIOBEKA,

chOpPMHUPOBAHHOCTh YMEHUW BBISABIATH XapaKTEpHbIE MPHU3HAKU TOHSTHUH,
yCTaHABIIMBaTh WX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS IIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHU;

chOpPMHUPOBAHHOCTh YMEHHUM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIMKY  JUJIS
COCTaBIICHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpalieHHOU) dhopmyn
OpraHWYECKUX BEIIECTB U YPABHEHUU XUMUYECKUX PEAKLMil, U3rOTaBIUBAaTh MOJEIH
MOJIEKYJI ~OPraHMYECKMX BEHIECTB JJs WUIIOCTPAlMM MX XHUMHUYECKOro U
IPOCTPAHCTBEHHOI'O CTPOEHUS,

chOpMHPOBAHHOCTh YMEHUW yCTAHABIHMBATh TMPUHAJICKHOCTh HU3YYCHHBIX
OpPraHMYECKUX BEIIECTB IO UX COCTABY U CTPOCHHIO K OMpEEICHHOMY KIacCy/Tpymre
coeMHeHU  (YrIeBOJAOPOIbI,  KUCIOPOJ W  a30TCOAEpP)KAIIME  COEIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTb WM Ha3BaHUSA 110 CHUCTEMAaTHYECKOMN
Homenkiatype (IUPAC), a Taxke NpHBOAUTH TPUBUAIBHBIC HA3BAHUS OTACIBHBIX
OpraHWYECKUX BELIECTB (PTWJICH, MPONWJIEH, AaleTWICH, 3THJICHIJUKOIb, T[JIUIEPUH,
denon, dopmanpaerua, aneTaNbIeTH, MypaBbHHAas KHUCJIOTa, YKCyCHas KHUCJIOTA,
OJICMHOBAsI KUCJIOTA, CTEAPUHOBASI KHUCIIOTA, TJII0K03a, (PPYyKTO3a, Kpaxma, IeJUII0I03a,
TJTUIMH);

chOpPMHPOBAHHOCTh yYMEHHUS  ONPENENSATh BHUIbI XUMHYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh yYMEHHUS MNPUMEHATh TMOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BeniectB A.M. BytiepoBa nnsi 0O0bsICHEHHS] 3aBHCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3MUECKUE U
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XUMUYECKHE CBOMCTBA TUIMHUYHBIX MPEICTABUTEIEH Pa3IMUYHBIX KJIACCOB OPraHHMYECKUX
BelllecTB (METaH, 3TaH, dTWICH, MPOMWICH, alleTuieH, OyTtaaued -1,3, MeTunOyTaaueH-
1,3, OeH307, METaHOJ, ATaHOJ, ATUJICHIJIUKOJb, TJIHUIEPUH, (PEHOJ, aleTalbIeru/l,
MypaBbUHAasi U YKCyCHasi KUCJIOTHI, TIIOKO3a, Kpaxmal, IeJUII0JI03a, aMHUHOYKCyCHas
KHCJIOTa), WUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXKAY HUMU ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh MCTOYHUKHU YTJIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOJHBINA Tra3, yrojib), CIocoObl MX NEPepabOTKU M MPAKTHUYECKOE
MIPUMEHEHHE TIPOIYKTOB NMEepepadOTKH;

chOpPMUPOBAHHOCTh YMEHHMM  MPOBOJAUTH  BBIYUCICHUS 1O  XUMUUYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJIMUECTBA UCXOTHOT'O BEIIECTBA WU MPOAYKTa PEAKIINU
0 W3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WJIU
MIPOJIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHUM BIIAJI€Th CUCTEMOM 3HAHWUU 00 OCHOBHBIX METOJIaxX
HAy4YHOTO TMO3HAHUS, UCIIOIb3YEMbIX B XUMHH MPU U3YUYEHUH BEIIECTB M XUMUUYECKUX
sSBICHUN (HAOJIO/ICHUE, W3MEpPEHHe, JKCIEPUMEHT, MOJCIMPOBAHHUE), HCIOIb30BATh
CHUCTEMHBIC XUMUUYECKHE 3HAHUS IS MPUHATUS PElICHUM B KOHKPETHBIX YKU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

c(hOpMUPOBAHHOCTh YMEHHU COOJIO/IaTh TpaBUiIa TOJb30BAHUS XUMHYECKOU
nocyaol u JabOpaTOpHBIM O0OOpPYIOBaHHMEM, a Takke TMpaBWia oOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMH 110 BBIMOJHEHUIO J1a00paTOpPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IJIAHUPOBATh Y BBITIOJIHSTh XUMUYECKHI
AKCHEPUMEHT (MPEBpPALICHHUS] OPraHMYECKUX BEIIECTB IPU HATPEBAHUU, IOJIYyYEHHE
ATUJIEHA W U3YUYEHHUE €ro CBOWCTB, KaUYECTBEHHBIE PEAKLIHUHU OPraHUYECKHUX BEILECTB,
JeHaTypaiusi OeJIKOB MPH HArpeBaHWH, I[BETHBIE PEaKIMU OEIKOB) B COOTBETCTBUU C
paBUIaMUd TEXHUKU O€30IaCHOCTH TpH OOpalleHWH ¢ BellecTBaMHU U JIaOOpaTOPHBIM
0o00OpyZOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIepuMeHTa B ¢dopme
3aMKiCH YpaBHEHUU COOTBETCTBYIOIIMX PEAKIMd U (POPMYIHPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHIA KPUTHUYECKHU aHAJIU3UPOBATh  XHUMHUYECKYIO
uH(OPMAIHIO, TOIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CPE/ICTBA MAaCCOBOM MH(POPMAIINH,
WNutepHer u npyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIOATH MPaBUiIa IKOJIOTHIECKH IEIeCO00pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOM JIEATEIIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHOM CpEAbl, OCO3HABATh OIACHOCTH BO3JCHCTBUS Ha KUBBIC
OpraHU3Mbl ONpPEEIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMmbich noka3arens [TJJK
(OpenenbHO AOMYCTUMOM  KOHUEHTpALMM), TMOSCHITh Ha NpUMEpax CrIocoObl
YMEHBIIICHUS U MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOy4YaroIIMXCsl C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pPOBBSI: YMEHUE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJAX I[IO3HAHUS BEIIECTB W
XUMUYECKUX SIBICHUU;
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IV CIIENBIX W cIaboBUAAIIMX OOydYarOIUXCA: YMEHHE HCIIOJIb30BATh PEIbe(HO
TOUEUYHYIO CUCTeMY 0003HaueHuit JI. bpaitns ns 3anucu XuMuyeckux GopMyit.

K koHmy oOyuenuss B 12 kJiacce MpeaMETHBIE pE3yJbTaThl OCBOCHHUSI Kypca
«OO0111ast 1 HeOpraHUYecKask XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEICTABICHUIA: 0 XMMHUYECKOMN COCTABIISIOIEN
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHUU B MO3HAHUU SIBIICHUW MPUPOABI, B
dbopMUPOBaHUY MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOAUMOM MJi pElIeHUs MPAKTUUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBbIO U IPUPOIHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOoTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMHUYECKHUH DJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTANIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM,

BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b
(KoBaJieHTHAasl, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs), KPUCTA/UIMUECKas PpEIIeTKa,
THUIIBI XUMHUYECKUX peaKuuit, pacTBop, BJIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJEKTPOJIUTHYECKAsT  JUCCOLIMALIUS,  OKUCIMUTENbh, BOCCTAHOBUTENb,  CKOPOCTH
XUMUYECKOW peakIuyi, XUMHUUYECKOE€ pPaBHOBECHEC), TEOPUU U 3aKOHBI (TeopHs
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuii 3akon [[.M. Menneneesa, 3akoH
COXPAaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs] W MPEBPAILLCHUS HSHEPrud MpHU
XUMUYECKUX  PEeaKIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMH  SI3BIK  XHUMHH,
MUPOBO33PEHYECKUE 3HAHMS, JICKAIIME B OCHOBE TIOHUMAaHUS NPUYUHHOCTH H
CHUCTEMHOCTH XUMHYECKUX SBJICHUH, (DAKTOJOTHYECKHIE CBEJICHHUS O CBOMCTBAX, COCTaBe,
MOJIYYEHUH W OE€30MacHOM HKCIOJb30BAaHUM BAKHEHIITUX HEOPTraHWYECKUX BEIISCTB B
OBITY ¥ TIPAKTUYECKOM JCATEILHOCTH YECJIOBEKA;

chOpMHUPOBAaHHOCTh YMEHHMM BBISBISATH XapaKTepHbIC TMPU3HAKH TIOHITHUH,

YCTaHABJIMBATh UX B3aUMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS
IIPY OIIMCAHUY HEOPTaHUYECKUX BELIECTB U UX IPEBPALCHUM;
c(hOpMHUPOBAHHOCTh YMEHHIA WCIIOJIb30BATh ~ XUMHUYECKYIO CUMBOJIUKY

JUISE  COCTaBieHHMs (OpMyNn BEMIECTB H  yPAaBHEHHM XUMHYECKUX  PEaKIIHA,
cucremarnieckyro HomeHkinarypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHblil ras, yrieKuCibld ra3, aMMHAK, ralieHas U3BECTb,
HerauieHas U3BeCTb, IUThEBAsI COJIa, MUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU OMPEIEIATh BAJICHTHOCTh M CTEMEHb OKHCICHHS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUUYECKON CBSI3U
(koBaJeHTHAsl, MOHHAs, METa/lInuecKasi, BOJOPOJHAsA) B COCAUHEHUSX, THI
KPUCTAJJIMYECKOW PEHIETKH KOHKPETHOrO BElIECTBA (aTOMHAs, MOJICKYJISIpHAs,, MOHHAs,
METaJTMYECKasi), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCITMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUW YyCTaHABIMBAaTh MPUHAIJIC)KHOCTh HEOPraHUYECKUX
BEILIECTB IO MX COCTaBY K OIPEIEIECHHOMY KJacCy/Tpynne COEAUHEHUU (MpOCThie
BEIllECTBA - METAJUIbl M HEMETAJJIbl, OKCHUJIbI, OCHOBAHMS, KHUCIOThI, aM(OTepHbIE
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TUIPOKCUIBI, CONH);

c(hOpMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICH Nepuoauueckoro 3akoHa J[.U.
MeHnneneeBa U JAEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX JJeMEHTOB 1-4 mnepuonoB Illepuoguyueckoil CUCTEMBl XUMHUYECKUX
anementoB [I.1. MeHjeneeBa, UCTIOIB3YsI MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOMNCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAUHEHMH IO mepuoiaM W rpynnam llepuoamueckoi
CHUCTEMBI XuMuueckux saemeHnToB .M. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIIUE XUMHYECKHE
CBOWMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3IUYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHME TE€HETUYECKON CBA3M MEXKAY HEOPraHMYECKMMM BEIIECTBAMHU C
MOMOIUIBI0 YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHUSI KJIAaCCU(MUITUPOBATH XUMHUUYECKHUE pEaKIUU II0
Pa3IMYHBIM MpU3HAKaM (YHCIIY U COCTaBY PEarupyrolluX BEIIeCTB, TEIIOBOMY dhdeKTy
peaKiuu, HW3MCHCHHUIO CTENEeHEeH OKHUCJIEHUS OJJIEMEHTOB, OOpaTUMOCTH pEaKIIuH,
y4acTHIO KaTaJIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YPaBHEHUSI PEaKIUN pa3IUYHbIX THIIOB,
NOJIHBIE M COKpAIIeHHbIE YpaBHEHUS PEAKUUNA HOHHOTO OOMEHA, YYHUTHIBas YCIOBUA,
IPU KOTOPBIX 3TH PEAKUNUH UAYT 10 KOHLA;

c(OpPMHPOBAHHOCTH  YMEHUH  MPOBOJUTH peakuuu, MOATBEPKAAIOLINE
KaueCTBEHHBII COCTaB Pa3jWYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHUH  pPaCKpBhIBATh CYIIHOCTh OKUCIUTEIBHO
BOCCTAHOBHUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTaBIICHHUS JIEKTPOHHOrO OallaHca 3THUX
peaKiuu;

chOpPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOUH
peakuu OT Pa3TUYHBIX (DAKTOPOB; XapaKTEp CMEHICHUS XUMHUYECKOTO PABHOBECHUS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh XUMHUECKHIE TIPOIECCHI, JIEXKAIINE B
OCHOBE IPOMBILIIJICHHOTO IIOJIYyYE€HUsI CEPHOM KHCIOTHI, aMMHaKa, a TakKkKe
c(hOpMUPOBAHHOCTD MPEACTABICHUH 00 OOINX HAYYHBIX IMPHUHIIAIIAX U KOJIOTHYSCKUX
mpo0aemMax XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIUUCICHUS C MCIIOIH30BAHUEM MOHSITHS
«MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUI ra30B MPU XUMUUYECKUX
peaknusIX, MacChl BEIIECTBA WM O0BbEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO 3(dekTa
pEaKIUy Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI BEILIECTB, MPEBPALLICHUS U COXPAHCHUS
SHEpIuy;

c(hOpMUPOBAHHOCTh YMEHHMH COONI0/IaTh MpaBuia MOJb30BAHUS XUMHUYECKOU
nocynod u J1abopaTOpHbIM OOOPYJIOBaHMEM, a TakKe TMpaBwia oOOpalleHus ¢
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BELIECTBAMU B COOTBETCTBHMM C HWHCTPYKLMSIMHU IO BBIIOJHEHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUM  IUIAHUPOBATH U BBIMOIHATH XUMHUYECKUI
HKCIIEPUMEHT (pa3joKE€HHE MEepPOKCHIa BOJOPOJAa B MPHUCYTCTBUM KaTalaU3aTopa,
ONPENEIICHUE Cpelbl PACTBOPOB BEUIECTB C IMOMOUIBI0 YHUBEPCAJIBHOIO WHIHUKATOPA,
BJIUSIHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTb XMMHYECKOW pEeaklMH, peaKUud HOHHOTO
oOMeHa, KaYeCTBEHHbIE PEaKIMHU Ha CyJb(aT-, KApOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHMUSI, peIlIeHNE HKCIIEPUMEHTANbHBIX 3a]1a4 110 TeMaM «MeTaibsl» u «HemeTanas»)
B COOTBETCTBUU C MPABUIIAMH TEXHUKU O€30MAaCHOCTH MPHU OOpAIlEHUH C BEIIECTBAMU U
nabopaToOpHbIM  O0OpYJOBaHUEM,  MPEACTABIATH  pPE3yJAbTaThl  XUMHUYECKOTO
AKCIIepUMEHTa B (hopme 3arucu YPaBHEHUN COOTBETCTBYIOLIUX PEAKIIMM.
1 GOpMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTHUUECKH  aHAJIU3UPOBATH XUMHUUYECKYIO
uHpOpMaIIMIO, TMOJYyYaeMyl0 U3  pPa3HbIX HMCTOYHUKOB (CpeACTBa  MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTH YMEHUI COOIOATh MpaBUiIa IKOJIOTMYECKH 1IEIeCO00pa3HOro
NOBE/ICHUSI B OBITY M TPYJOBOM JESITENILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 370POBBS U
OKpY’)Karouled NPUPOJHOM Cpeabl, OCO3HABATh OINACHOCTh BO3ACHCTBHUS HA IKHUBBIC
OpraHu3Mbl ONpPEAEIEHHBIX BELIECTB, MOHMMAs cMblch nokasarens [I/IK, moscHsaTe Ha
npUMepax CrnocoObl YMEHbBIICHHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUSA Ha
OpraHu3M YeJOBEKa;

UIsE  OOyYarommxcs C OrPaHUYEHHBIMH BO3MOXXHOCTSMH 3/I0POBBSI: yYMEHHE
OPUMEHSITh 3HAaHMS OO0 OCHOBHBIX JIOCTYMHBIX METOJIaX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBICHUN;

CnenunaJjibHble pe3yJibTaThI:

- BJIQJICHUE TPaBUJIAMH 3alUCH XMUMHUYECKUX (OPMYJT W CIEHHAIBHBIX 3HAKOB MPHU
UCITOJI30BaHUH pelibeHO-TOUeUHOU cucTembl JI. bpaits.

- BIAJICHUE OCS3aTEIbHBIM CIIOCOOOM 0O0CIIeIOBaHUS W BOCHPHATHS pelbedHBIX
M300pakeHn (MILTIOCTPALIAA, CXeM, MAaKETOB, YEPTEKHBIX PUCYHKOB H T.II.).

- YMEHHUE BBHINIOJNHATH MPOCTHIE pPENbePHBIE PUCYHKH W TOCTPOCHUS MPH TOMOIIU
CIIELIMAIbHBIX HHCTPYMEHTOB.

- BIAJICHUE TEXHUKOW mMpeoOpazoBaHus (OPMYT W BBIPAKEHUH MPHU HCIIOIH30BAHUU
cucremsl JI. bpans.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Haumenosanue
Ne KomaecTso OCHOBHBIE BUIIBI NEATEIHHOCTH
pa3aenoB U TEM [IporpammHoe conepxaHue
/1 Yacos o6 yJarommxcs

yqe6H0r0 npecamMeTa

Pa3nen 1. Teopernyeckne 0OCHOBBI OPraHM4YeCKOM XUMHUU

1.1

[Ipenmer
OpraHUYECKOW XUMMUHU.
Teopus crpoeHus
OpraHUYECKUX
coequHeHni A.M.
bytneposa

3

[IpenMeT OpraHnyecKon XUuMHU: ee
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
[OJIyYEHUU HOBBIX BELIECTB U
MaTepHuasoB.

Teopust CTpOEHHSI OpraHUYECKUX
coenqunenuii A.M. bytneposa, ee
OCHOBHBIE I10JIOKEHMUS.

CTpyKTypHBIE (OPMYIIBI OPraHUYECKUX
BellecTs. [ oMmonorus, nsomepus.
XUMHUYECKast CBSI3b B OPraHUYECKUX
COCIMHEHUAX: KpaTHBIE CBA3H, a- U M-
CBSI3HU.

[IpencraBnenue o kiaccupukanuu
OpraHUYECKUX BELIECTB.

HoMenkiiarypa opraHndeckux
COEAMHEHUN (CUcTeMaTH4ecKasi) 1
TPUBHUAJIbHBIC HA3BAHUS BAKHEUIIINX
[IPEACTAaBUTEIIEN KIIACCOB OPraHUYECKUX
BEILECTB.

PackpbIBaTh CMBICIT U3y4aeMBbIX MOHSITUH
(BBISIBIISATH MIX XapaKTEepPHbIE IPU3HAKH ),
YCTaHABJIUBATh UX B3aUMOCBSI3b.

[ [pUMEHSTh OJIOKEHHS] TEOPUH CTPOEHUS
oprannyeckux Bemects A. M. Bytneposa
U151 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOECHUSI.
lcrionp30BaTh XUMUYECKYIO CUMBOJIUKY
1711 COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpAIIeHHO#) POopMYyII OpraHUuYECKUX
BELECTB.

OnpenensiTe BUJIbI XUMUYECKOU CBSI3U
(oIMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.

PackpbIBaTh pOJIb OPraHUYECKOW XUMUU B

MpUPOJIC, XapaKTepU30BaTh €€
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JKCHepUMeHTAbHbIE METO/bI
W3y4YeHUs BEeIIEeCTB M UX MpeBpalleHHii:
 JleMOHCTpanuu:

- O3HaKOMJIEHHE ¢ 00pa3lamMu
OpPraHUYECKUX BEIECTB U MaTepraliaMy Ha
X OCHOBE;

- OTIBITHI MO MPEBPAIICHUIO OPTAHHUECKUX
BEIIECTB TP HAarpeBaHWU (TIABICHHE,
00yTrJMBaHUE U TOPEHUE).

» JlaGopaTopHbIE OMBITHI:

- MOJICJTMPOBAHHUE MOJICKYJI OPTaHUIECKUX
BEIICCTB

3HAYCHHUE B )KU3HH YEIOBEKA,
WLTIOCTPUPOBATH CBS3h C IPYTUMHA
HayKaMHU.

HaOironates ¥ onmucwIBaTh
EMOHCTPAIIMOHHBIC OBITHI; TPOBOIUTH U
OIMMCHIBATH JJAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Wroro no pazneny

Pa3nen 2. YrieBoaopoabl

2.1

[IpenenbHbIE
YTJIEBOAOPO/IbI - aTKAHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUYECKHUH psAa. MeTaH u 3TaH -
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bU3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMEelIEHUs U TOPEHUS),
HaX0XJECHUE B IIPUPOJE, TOTyYCHUE U
MPUMEHEHHE

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATUI
(BBISIBJISITh UX XapaKTEPHBIE MPU3HAKH ),
YCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHSTHA MPU ONMCAHUU COCTaBa,
CTPOCHHUSI U IPEBPAIICHUI OpPraHNYECKUX
COCIMHEHU.

lcrionp30BaTh XUMUYECKYIO CUMBOJIUKY

2.2

HenpenenvHbie
YIJIEBOAOPO/IBL: AJIKEHHI,
AJIKAIUEHBI, aJTKUHBI

AJIKEHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTHYECKUUN PSiJl. DTUIIEH -
MIPOCTEUIIINN PEACTABUTEID AIIKEHOB:
COCTaB, XUMUYECKOE CTPOEHHUE,
dbu3nYecKre 1 XUMUYECKHUE CBOIICTBA

11 COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpAIeHHO ) (opMyIT OpraHUnYECKUX
BEILIECTB.
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(peakuuu rupUpPOBaAHUS,
raJoreHUpOBaHus, TUApaTaluy,
OKHUCJICHHS ¥ TIOJTUMEPHU3ALIIN)
HaX0XJACHUE B IPUPOJIE, TOTYUECHHE
U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3

U METUIOyTaaueH- 1,3, XuMU4YecKoe

CTpOEHHUE, PEAKIUs MOJIUMEPU3ALIHH,
npyUMeHeHHe (7151 CUHTe3a

MPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHbI).
AJIKHHBI: COCTaB U OCOOCHHOCTHU

CTPOCHHUS, TOMOJOTHUUYECKUM PSI.
ALICTUJIEH - IPOCTENIITUI

peICTaBUTENb AJIKWHOB: COCTAB,
XUMHYECKOE CTPOCHHE, PU3NYECKUE

U XUMUYECKHE CBOICTBA (peakiuu
TUPUPOBAHMS, FaJOT€HUPOBAHUS,

rUIpaTaly TOPEHUS ), HaXO0XKICHUE
B IPUPOJE, MOJYUYCHUE U TPUMEHCHUE

2.3

ApomaTuyecKkue

YTJIEBOJOPOIbI

ApeHBI: OEH30J1 ¥ TOJIYOJI, COCTaB,

XUMHUYECKOE CTPOCHHUE MOJICKYI,
(bU3UIECKHEe ¥ XUMHUYECKHUE CBOMCTBA

(peakuuu rajoreHupPOBaHUS

Y HUTPOBAHUS ), TOJTyUYCHHE

U npuMeHeHue. Bausinue OeHsoia

Y cTaHaBIIMBAaTh IMPUHAAJICIKHOCTD

BEIIIECTB K OMPEACICHHOMY KJIaccy

YIJIEBOJOPOJIOB TI0 COCTABY

1 CTPOCHHIO, HA3bIBATh UX

10 CUCTEMAaTHYCCKON HOMEHKJIIATYPE;
MIPUBOAUTH TPUBUAJILHEIC HA3BAHUS
OTIICNIbHBIX MPEJICTaBUTEIEH

YIJICBOJOPOIOB.

OHpeI[CJISITB BHUJIbl XUMHUYECKOM CBS3HU
B MOJICKYJIaX YIJICBOAOPOAOB,
XApaKTCPU30BaTh 3aBUCUMOCTD
peaKHHOHHOﬁ CIIOCOOHOCTH

YIJICBOAOPOJOB OT KPATHOCTHU
KOBAJICHTHOM CBSI3H.

XapakTepu30BaTh COCTaB, CTPOCHUE,
MpUMEHEHHE, QU3NICCKUC

1 XUMHUYECKHE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI TTOTYYEHHUS TUITUIHBIX
Mpe/ICTaBUTEIICH pa3IMUHbBIX KJIACCOB

YIJICBOJAOPOIOB (METaHa, dTaHa,
DTUJICHA, alleTUiIeHa, OyTaaueHa -1,3,

OeH30J1a, TOJTYOJIa).
BEBISBISATS TCHETHYSCKYIO CBS3b MEKTY

YIJICBOAOPOAAMHU U IIOATBCPKIATH €C

HAJINYKWC YPABHCHUAMUA
COOTBCTCTBYIOIIMX XUMHNYCCKHUX
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Ha OpraHu3M 4ejioBeka. I' eHeTudeckas
CBsI3b YIJICBOJIOPOOB

pPEAKIMK C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYII.

2.4

[IpuponHbie
MICTOYHUKH

YIJIEBOIOPOJIOB U UX
nepepaboTka

[Ipupoanslii raz. [lonyTHble HeTAHBIE
ra3pl. HeTh 1 ee mpoucxoxaeHue.

CriocoObI mepepadoTKu He(PTH:
MIEpPEroHKa, KPEKUHT (TEPMHUYCCKHM,

KaTaTUTHYECKU ). [IpoayKThI
nepepaboTku HeDTH, UX TPUMECHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBIN yroib U IPOAYKTHI €r0

repepadoTKH.
IKCIepUMeHTAIbHbIE METOIbI

W3yYCHHUS BelIeCTB
U UX NPeBPALICHUI:

e JlemoHCTpanuu:
- koyekiuu «Hed1e» u «YT0IBY;
- BucoparMeHT «BynkaHuzaius

[PE3UHBI».
» JJaGopaTopHbIE OTBITHI:

- KAYECTBEHHOE OIpeeIeHUE
yriaepoja 1 BoJIOpojia B OpraHUIECKUX
BEIIECTBAX;

- O3HAaKOMJIEHHE ¢ 00pa3lamMmu
MIaCTMAcC, KAydyKOB M PE3UHBI,

- MOJICITMPOBAHUE MOJICKYJT
YTJI€BOJIOPOJIOB U

TaJIOIrCHOIIPOM3BOAHBIX.

XapakTepu3oBaTb UCTOUHUKHU
YTJIEBOJIOPOTHOTO ChIPhs (HE(PTH,
MPUPOJIHBIN Ta3, YTOJb), CIOCOOBI UX
nepepaboTKU U MPAKTUUECKOE
MIPUMEHEHHE MOJIy4aeMbIX MPOIYKTOB.
lcrionp30BaTh €CTECTBEHHO-HAYYHbBIC
METO/IbI IO3HAHUS - IPOBEJICHUE,
HAOJII0/ICHUE U ONTUCAHUE XUMUYECKOTO

DKCIIepUMeHTa (71a00paTOPHBIEC OIBITHI
U TIpaKTUYECKHe paboThl).

CrnenoBaTh npaBuiIaM 0e30macHON
paboTHI B TaGOpaToOpuu

[MPU WCTIOJb30BAHUHN XHUMHUYECKOU
MOCYJIbI 1 000PYIOBaHUS, a TAKXKE
MpaBUjiaM OOpaIIeHUs C BEIIECTBAMU

B COOTBETCTBUH C MHCTPYKIUSIMU
BBITIOJTHEHUS TA00PATOPHBIX OTBITOB

U IPAKTUYECKUX pabOT MO MOTYIESHUIO
U NU3YYCHHUIO OPTaHUYECKUX BEIICCTB.
[IpencraBnarh pe3yabTaThl
DKCIIEpUMEHTA B (hopMe 3arncu
YPaBHEHHI COOTBETCTBYIOIIUX PEaKITUit
W JIeNIaTh BEIBOJIBI HA UX OCHOBE.
[IpOBOIUTE BBIYHUCICHUS

TS OTIPEICIICHHSI MOJIEKYIISIPHOM
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* [IpakTuueckue paboTHI:

Ne 1. IlonydyeHue 3THIIEHA U U3YUYEHUE €TO

CBOWCTB.

* PacuerHsle 3a1aun:

- OIpe/ielieHne MOJIEKYJIIPHON (OopMyIIbl

OpraHMYeCcKOro BEIIECTBa M0 MaCCOBBIM

TOJISIM aTOMOB XUMUUYECKHUX AJIEMEHTOB;

- pacyeThl M0 YPaBHEHUIO XMMUYECKOM
eaKluu

(bopMyIbl OpraHUYECKOTO BEIECTBA, IO
YPAaBHEHUIO XUMHUUYECKOU PEAKLIMHU.
CamMoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBIIATH CBOIO [I03HABATEIILHY IO
NIEATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IPYIIOBON yueOHOM
IEeATEIIbHOCTH

HMToro no pazgeny

13

Pa3nen 3. Kuciaopojacoaep:kaiiye opranmyeckue coenHeHus

3.1

Crouptel. DeHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TAHOJI, XUMUYECKOE CTPOECHHUE,
bU3nIECKre U XUMHUYECKHUE CBOMCTBA
(peakuuu ¢ aKTUBHBIMU METaJIaMU,
rajoreHOBOJOPOIaMH, TOPEHUE),
npuMeHeHne. BonopoiHas cBs3b.
DU3NOJIOTHYECKOE JeHCTBHE METaHOJIa U
STaHOJIa HA OPraHu3M YeJIOBEKA.
MHOroaTOMHBIE CITUPTHI: STUIECHTJIMKOIb
Y TJIULEPUH, XUMAYECKOE CTPOCHUE,
(bU3UIECKHEe ¥ XUMHUYECKHAE CBOMCTBA
(B3aMMOJICUCTBUE CO MICIOUYHBIMU
METaJlJIlaMH, KAYECTBCHHAs PEaKIHs HA

MHOTOAQTOMHBIC CITUPTHI).

PackpbIBaTh CMBICIT U3Y4a€MbIX MOHSITUIA
(BBISIBJISITh UX XapaKTEPHBIE MPU3HAKH ),
YCTaHABIMBATh UX B3aMMOCBSI3b,
MCII0JIb30BAaTh COOTBETCTBYIOIINE
MOHATHS MPU ONKUCAHUU COCTaBa,
CTPOCHUS U IPEBPAICHUN OPraHUYECKUX
COCJIMHCHUM.

M cnonp30BaTh XUMAYECKYI0 CUMBOJIUKY
U1 COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIeHHOM) (OpMYJT OPraHHIECKUX
BCILICCTB.

Y cTaHaBIMBATh MPUHAJIEKHOCTD

BCIICCTB K OIIPCACIICHHOMY KJIACCY
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Du3M0I0rMuecKoe 1eUCTBUE Ha OPTraHUu3M
yenoBeka. [Ipumenenue rimneprusa u
STUIICHTJIMKOJIS.

®enon. CTpoeHrue MOJEKYJbl, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA (eHoJIa.
ToxcuuHocTh (peHoa, ero
(du3HoIOrNYecKoe IeMCTBIE HAa OPraHU3M
yenoBeka. [Ipumenenue denona

3.2

ANbIETUIEL.
KapOoHOBbIE KHCIIOTHI.
CnosxHble 2Qupbl

AJbACTHIIBI: (POPMATTBICTHT U
aleTabJICTH, XAMUYCCKOE CTPOCHUE,
(bu3HUeCcKre 1 XUMUYCCKHIE CBOKCTBA
(peakIMK OKHMCIICHUS U BOCCTAaHOBJICHMS,
KauyeCTBEHHBIC PEAKIUH ), IIOJTyYCHUE U
IPUMCHCHHE.

OIHOOCHOBHBIC Mpe/ieibHbIC KApOOHOBBIC
KHUCIIOTHI: YKCYCHAsl KUCIIOTa, XUMUIECKOE
cTpoeHHEe, GU3NICCKUE U XUMHICCKHE
cBoMcTBa (00ITME CBOMCTBA KUCIIOT,
peakius dTepuUKAIIAN ), TTIOTyYSHHUE
npuMmeHeHne. CTeapruHOBast U OJICMHOBAs
KHCJIOTHI KaK TIPEACTAaBUTEIIN BBICIIIAX
KapOOHOBBIX KUCJIOT.

MElL1a KaK COJIU BBICIIMX Kap6OHOBBIX

10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTU4YECKOM HOMEHKJIIATYPE;
MIPUBOJAWTH TPUBUAJIbHBIC HA3BAHUS
OTAEJbHBIX MIPEACTABUTEIICH
KUCJIOPOJACOAEPKALLUX COCTUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpuUMeHeHHe, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOJTYYEHUS TUITUIHBIX

MPE/ICTaBUTEIICH Pa3TUYHBIX KJIACCOB
KHCJIOPOJICOICPKAIIIX COCTUHEHUM
(MeTaHoma, 3TaHOJA, TIUIICPUHA,
dbenona, hopmanabaeruaa,
areTagbIeTuIa, YKCYCHOM KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, Kpaxmania,
TICJITION0361 ); BBISBIIATh TCHETUICCKYTO
CBSI3b MEXTy HUMH H ITOJTBEPXKIIATh €€
HAJIMYUE YPABHCHHUSIMU
COOTBETCTBYIOIINX XUMHUECKUAX

PEAKIMHI C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYII.
OnuceiBaTh COCTaB, XUMUYIECKOE
CTpPOCHUE U IPUMEHEHHE KUPOB,

XAPAKTCPHU30BATh UX 3HAYCHUC IJIA
KU3HCACATCIIbBHOCTH OPIraHU3MOB.

Oco3HaBaTh OAaCHOCTh BO3I[€I>10TBHH Ha

KUBBIC OPraHU3MbI OIIPCACIICHHBIX
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KHUCJIOT, UX MOIOIIEe JEHCTBHE.
CnoxHble 23QUPHI KaK MPOU3BOIHBIC

KapOOHOBBIX KUCIIOT.
[" uapoau3 coXHBIX A3(HUPOB.
DKvipbl Kak pOU3BOAHbBIE TIIMLIEPUHA

U BBICIIMX KapOOHOBBIX KUCIIOT.
['maponus )xupos

OPTraHUYECKUX BELIECTB, MOACHATH
Ha MpUMepax CocoObl YMEHBIICHUS

W IIPCAOTBPALLICHUA UX BPCIHOI'O
BO3JICICTBUS Ha OpraHu3M 4YCJIOBCKaA.
HMcnonn30BaTh CCTCCTBCHHO-HAYUYHBIC

MCTOIbI IIO3HAHUSA - IIPOBCIACHUC,
Ha6HIOI[CHI/IC N OIIMCAHUC XUMHNYCCKOI'O

3.3

Y TIIEBOIEI

YTIeBObI: COCTaB, KacCU(DUKAIIHS
YTJIeBOJI0B (MOHO-, JTH-

U nonMcaxapusl). I' nrokosa -
MpOCTEHIINIT MOHOCAXaPHI:
0COOCHHOCTH CTPOEHUS MOJICKYJIbI,
(u3nyeckre 1 XMMHUYECKHE CBOWCTBA
JIFOKO3bI (B3aUMOAEHCTBHE

c ruapokcuaom meau(Il), okucnenue

AMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIEHNE, OPOKECHHE

[JIFOKO3bI ), HAX0KIEHUE B IPUPOJIE,
MPUMEHEHHE TITI0KO03bI, OMOIOTHUYECKast
pOJIb B )KU3HEIEATEIBHOCTH OpraHu3Ma
yenoBeka. PorocunTe3. OpykTo3a Kak

U30MEp IITIOKO3bI.
Caxapo3a - mpeJCTaBUTEIb

HCaxapuJIOB, TUIPOIU3 Caxapo3bl,
HAXOXKJICHUE B MPUPOJE Y MPUMEHEHHUE.
KpaxMai u 11eJuiro103a Kak IpupoIHbIC

[MOJIMMCPhBI. CTPOCHHEC KpaxXmMaja

HKCIIEpUMEHTA (J1a00PaTOPHBIE OMBITHI
U IpaKTHYeCcKue padoThl).

CnenoBath nmpaBuiiaM 06€30MacHOM
paboThl B TabopaTopuu

MPU UCTIOJIH30BAHUU XUMUYECKOM
MOCYbl U 000PYIOBaHUs, & TAKKE
MpaBUiIaM OOpallleHHs C BeIlIeCTBAMHU
B COOTBETCTBUM C HHCTPYKUUAMHU

BBITIOJTHEHHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX paboT MO MOTYyUYESHUIO

1 U3YUYEHUIO OPraHUYECKUX BEUIECTB.
[IpeacTaBisATh pe3yJibTaThl
DKCIIEpUMEHTA B (hopMe 3amnucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKLINI

1 JCJIaTb BBIBOABI HA UX OCHOBC.
HpOBOI[I/ITB BBIYHMCIICHHA

JUJIS1 ONIPEJICIICHUST MOJICKYJISIPHOM
(bopMyJIbl OpraHUYECKOro BELIECTBa,
10 YPABHEHUIO XUMUYECKON PEAKIIHH.

CaMOCTOSITeILHO IIJIaHHUPOBATb
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U TICJUTIONO03bI, PU3NIECKUE U XUMHUYCCKUE
CBOMCTBa Kpaxmaja (TUIpPOJIH3,
KaueCTBEHHAS PEAKIIHsI C HOJOM).
IKCIepUMeHTAIbHbIE METO/IbI
W3y4eHHsl BEIIECTB U UX NMPeBpaleHUii:
» JlaGopaTtopHbIE OMBITHI:

- TOpPEHUE CIIUPTOB;

- B3aWMOJICHCTBUE TIIUIEPUHA C
runpokcugom meau(Il);

- KayeCTBEHHBIC PEAKIIUU aIbJICTHUIOB
(OKHCIIeHuE aMMHAYHBIM PacTBOPOM
okcuja cepedpa u ruapokcuaoM meau(Il));
- B3aMMOJICHCTBHE Kpaxmaiia ¢ HOJIOM.

* [IpakTyeckue paboTHI:

Ne 2. CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTHI.

* PacueTHrble 3a1aun:

- OMpeeICHNE MOJIEKYJISIPHON (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA IO MaCCOBBIM
TTOJISIM aTOMOB XUMHYECKHUX SJIEMEHTOB U
no macce (00bemMy) MPOAYKTOB CTOpaHUs;
- pacyeThl 0 YPaBHEHUIO XUMUUYECKON
peakuuu

1 OCYILLECTBIISITh CBOIO IIO3HABATEIbHYIO
NesATeNbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
nesTebHOCTH

Htoro no pasneny

13
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Pa3nen 4. AzoTcoaep:xaniue OpraHudecKue coeJMHeHust

4.1 |Amunsl.
AMWHOKHUCIIOTEI.
benxkn

3

AMWHBL: METUJIAMUH - IPOCTEUIINI
peICTaBUTEIb AaMUHOB: COCTAB,
XUMHYECKOE CTPOCHUE, PU3NYECKUE U
XUMHUYECKHE CBONCTBA (peaKIuu ¢
KUCIIOTAMH U TOPEHHUS ), HAXOXKICHUE B
npupoje. AMUHOKHUCIIOTHI Kak
aM(OTEpHbIE OPraHUYECKUE COCTUHEHMUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMepe TJIUIIUHA).
buonornyeckoe 3Ha4YeHNE AMUHOKHUCIIOT.
CuHTE3 NenTHIOB.

beslku Kak IpUpPOIHBIE TOJIUMEPBI.
[lepBruHasi, BTOpPUYHAS U TPETUUHAS
CTpYKTypa 0elKoB. XMMUYECKHUE CBOWCTBA
OENIKOB: TUAPOIN3, ACHATYpaIus,
KaueCTBEHHBIE pEeaKIMi Ha OETKH.
JKCIEPUMEHTAJIbHbIC METOAbI
W3y4YeHUS BeleCTB M UX NMpeBpallleHuil;
e JlemoHCTpanyu:

- JeHaTypauus OeJIKOB IPU HarpeBaHUU;

- IIBETHBIC PEAKIIUH OCITKOB

PackpbIBaTh CMBICI U3y4aE€MbIX OHATUA
(BBIABIISITH MX XapaKTEPHbIE IPU3HAKH ),
YCTaHABIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BATh COOTBETCTBYIOIIUE
MOHATHS MPU ONKUCAHUM COCTaBA,
CTPOCHUSA U MIPEBPALLICHUN OPTraHUYECKUX
COEIMHEHUM.

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
1711 COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIeHHO#) (OopMyJT OpraHMIECKUX
BCILICCTB.

OnpenensTh NPUHAICKHOCTD BEIIECTB K
ONPEICIICHHOMY KJIaCCy IO COCTAaBY H
CTPOEHMIO, HAa3bIBATh UX MO
CUCTEMATUYECKOW HOMEHKIIATYPE;
[MPUBOJWTH TPUBUAJILHBIC HA3BAHUS
OTAECIbHBIX MPEICTABUTEIICH.
XapaKTepru30BaTh COCTaB, CTPOCHUE,
MpUMCHCHHE, GU3NICCKUE U XUMUICCKHC
CBOMCTBA, Ba)KHEHIITHE CITOCOOBI
[MOJTYYEHUSI TUITUYHBIX MPEICTABUTEIICH
A30TCOACPIKAIIUX COCTMHECHUIN

(MeTuaMuHa, TIUIUHA, OCIKOB).
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OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOICTBa OEJIKOB; MOSACHITH Ha
MpyUMepax 3HauYeHue OEJIKOB JIJIs
opraHusma 4enoseka. Mcrnonb30BaTh
€CTECTBEHHO-HAYYHbIE METObI IO3HAHNUS
- HaOJII0aTh U ONKCHIBATH
JIEMOHCTPALMOHHBIN SKCIIEPUMEHT.
CamocCTOATENBHO NTAHUPOBATH U
OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBON yueOHOM
NEATEIIBHOCTU

Htoro mo pasueny

3

Pasnen. S. BbICOKOMOJIEKYJISIPHbIE COeANHE

HHUA

5.1

[mactmaccel. Kayuyku.
BosiokHa

2

OCHOBHBIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MTOJIUMEPU3ALUHU, CPEIHSISA
MoJieKyJsipHast Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN - TOJIMMEPU3ALUS U
MTOJIMKOHICHCALIUSL.

[InacTmacchl (OJIMATUIIEH,
MOJIMIPONUIIEH, TOTUBUHUIXIOPHU]L,
nonuctupon). HatypanbHblit u

CHMHTCTHYCCKHNC KaYUyKH

Biagers n3y4aeMbIMU XUMUYECKUMU
MOHSATUAMU: PACKPBIBATH CMBICII
M3y4aeMbIX IOHATUHN U IPUMEHATH 3TU
[MOHATHS [IPU ONMCAHUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPraHUYECKHUX BEIIECTB, /ISl OOBSICHEHUS
OTIENbHBIX ()AaKTOB U SBIICHUM.

M cnonb30BaTh XUMHUYECKYH) CHUMBOJIUKY
TUTSI COCTaBIIEHUSI CTPYKTYPHBIX (hOpMYIT
BEILICCTB U YPABHEHUM peaKIui

[MOJIMMCPHU3alK U ITOJIMKOHACHCAIIUH.
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(OyTanMeHOBBIH, XJIOPONPEHOBBIN U
M30IIPEHOBBIN). BoslokHa: HaTypalibHbIE
(XJIOMOK, MIEPCTh, LIENK), UCKYCCTBEHHbBIE
(arreTaTHOE BOJIOKHO, BUCKO34),
CUHTETHYECKHUE (KAaIpOH U JaBCaH).
JKCIepUMeHTAIbHbIE METO/IbI
W3y4eHHsl BeleCTB U UX NMpeBpPalleHuii:
e JleMOHCTpaLuu:

- O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOTHBIX
U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB

OmnwuceIBaTh COCTaB, CTPOCHHUE, OCHOBHBIC
CBOICTBa Kay4yKoB, Hauboiee
pacmpoCTpaHEHHBIX BUIOB IJIaCTMAcC,
BOJIOKOH; MPUMEHEHHE B Pa3TMYHBIX
oTpacisx. Mcrnonap30BaTh €CTECTBEHHO-
Hay4YHBIC METOIbI TO3HAHUS - HAOIOIaTh
W OINMCHIBATH JIEMOHCTPAIIMOHHBIN
DKCIICPUMEHT

HMToro no pazgeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O IIPOTPAMME
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12 KVIACC

HaumenoBanue

Neo Konnyecto OCHOBHBIE BUIbI NESITEIBHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxanue
n\n Yacos o0yJaroImxcs
y4e0HOro mpeaMeTa
Pa3nen 1. Teopernueckue OCHOBbI XUMHH
1.1 3 Xumunyeckuii dneMmeut. Atom. CoctaB

CtpoeHue aToMOB.
[lepuoauueckuii 3aKOH
151

[lepuonnueckas
CHUCTEMa XUMHYECKUX
hiemeHToB J[. M.
MeHeseeBa

aTOMa, U30TOMBI. DJIEKTPOHHAsT 000JI0UKA.
DHEPreTUYECKUE YPOBHH, IOTYPOBHHU.
ATOMHBIC OpOuUTaNy, S-, p-, d-, /[-3JIEMEHTBHI.
OcoOEHHOCTH pacpe/IeJICHHS AJIEKTPOHOB
M0 OpOUTAJISIM B aTOMaX MaJIBIX U
OOJIBIINX TEPUOOB. DIEKTPOHHAS
KOH(UTYypaIys aTOMOB.

[lepuoauueckuii 3akoH u llepuonnueckas
cHCTeMa XMMHYECKHUX djieMeHToB []. 1.
Meneneena.

CBA3b MEPUOIMYECKOTO 3aKOHA U
[leproauueckor CUCTEMBI XUMUYECKUX
PIIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMMUYECKUX
DIIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX H
CJIO’KHBIX BEIIECTB IO TPyNnaM u
neprojiaM. 3HaYEHHE MEPUOTUIECKOTO
3aKOHA U CUCTEMbl XUMHUECKUX

PackpbIBaTh CMBICI U3y4a€MbIX TOHATUI
(BBISIBIISATH X XapaKTEPHbIE IPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b.
PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JTIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOTYIO, 00BSICHUTEIBHYIO
1 TIPOTHOCTUYECKYIO () YHKITHH.
XapakTepu30BaTh FJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX DJIEMEHTOB 1-4
[ICPHUOI0B, UCIIOIB3YSI MIOHATHUSA S-, P-, d-
DIICKTPOHHBIC OPOUTAIH, YHEPTETHUCCKUE
ypoBHHU. OOBSACHATH 3aKOHOMEPHOCTH
W3MCHCHHS CBOMCTB XUMHYCCKHUX
PJIEMEHTOB U MX COCJIMHEHUU I10
nepuojam u rpymmnam [lepuonnueckon
cuctemsl J[. 1. MenneneeBa
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pneMeHToB [[.M1. Menneneesa B pa3BuTuu
HAayKu. JKCIIEPUMEHTAIbHbIE METO/IbI
U3Y4YCHHS BELIECTB U MX NpPeBPaLLCHUN:
e JleMOHCTpaLuu:

Bunbr Tabnun «llepuoanueckas cucrtema
XUMHYECKUX djeMeHToB [[.1.
MeHneneeBay

1.2

CTtpoeHue BelecTna.
MHoroo0pasue
BEIICCTB

CtpoeHue BemecTBa. XUMUYECKas CBSA3b.
Bubl (koBaJIeHTHAs! HETIOJApHAS U
MoJIsIpHAs, MOHHAS, METAJITUYECKAs) U
MEXaHU3MbI 00pa30BaHUsI XUMHUYECKOM
cBs131 (0OOMEHHBIN U JOHOPHO-
AKIENTOPHBIN). BogopoaHast CBsI3b.
BaneHTHOCTD.
DIEKTPOOTPUIATENBHOCTh. CTENEHb
okucieHusa. KaTMOHBI 1 aHWOHBI.
BermecTBa MOJIEKYJISIPHOTO H
HEMOJIEKYJISIPHOT'O CTPOCHUA.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
THMbl KPUCTAITTMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsITHE O AUCHIEPCHBIX CUCTEMAX.
HctunHbIe pacTBOpbl. KonnyecTBeHHbBIE
XapaKTEPUCTUKH PAcTBOPOB (MaccoBas
TOJIS1 BEIIECTBA B PACTBOPE).

Kiaccudukanus HeopraHu4ecKux

PacKpbIBaTh CMBICIT U3y4aeMbIX MTOHATHI
(BBIIEIIATH UX XapaKTEPHBIC MPU3HAKH ) U
MPUMEHSTD 3TH MIOHATHS PU OTTMCAHUH
COCTaBa M CTPOCHHMSI BEIICCTB, JIJIS
0OBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU.

OrnpeaensTh BUIbI XUMUYECKOU CBSI3H
(KOBaJICHTHOM, MOHHOM, METAJITUYECKOM,
BOJIOPOJIHOM ) B COSAMHEHUSX; THIT
KPUCTATMYECKON PENIeTKH KOHKPETHOTO
BemecTBa. OnpeaesTh BaJICHTHOCTD U
CTENCHb OKHUCJICHUS XUMUYECKHX
DIIEMEHTOB B COSTMHCHHSIX PA3IMIHOTO
coctaBa. [IpoBOAUTH BEIYUCIICHUS C
HCII0JIb30BaHUEM TTOHATHS «MaccoBas
TOJISI BEIIIECTBA B PACTBOPEY.

BrageTs n3yqaeMbIMU XHMUICCKHUMHU
[TOHSATHSIMH.
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coequHeHu. Homenkiatypa
HEOPraHMYECKUX BEILECTB.
JKCNEePUMEHTAJIbHbIE METO/bI
W3y4YCHUS BEIeCTB M UX NMpeBPalleHU:
* JleMoHCTpanuu:

- MOJIENIN KPUCTAITIMYECKUX PELIETOK.

* PacuerHsle 3a1aun:

- pacyeTsl C UCIOJIb30BAHUEM MOHATHUS

«MaccoBada 40JI1 paCTBOPCHHOI'O
BCIICCTBA»

OOBSACHITH 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW PEAKIIMU OT PA3JIUUHBIX
(hakTOpOB.

OnpenensaTs XxapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIIIHETO
Bo3aciicTBus (mpuHIun Jle [llaTtense).
CocTaBysiTh ypaBHEHUS PEAKIIUHN

PA3JIMYHBIX TUIOB; MOJIHbIC
1 COKpAIllCHHbIC YPABHEHUSI peaKIuid

1.3

XUMHUUYECKHE

PCaKIINH

Xumuueckas peakiusi. Knaccudukarms
XUMUYECKUX PEAKIUH B HEOPraHUYECKOU
Y OPraHNYECKONW XUMUU. 3aKOH
COXpaHEHMs MACChl BEILIECTB; 3aKOH

COXpaHCHUA M IIPCBPAICHUA SOHCPI'UH
[P XUMHWYCCKUX PCAKIUAX.

CKOpOCTh PeaKIiu, €€ 3aBUCUMOCTD
OT pa3IMYHBIX (PAKTOPOB.

OOpatumMblie peakiuu. XUMUIECKOe
paBHOBecue. DaKTOPHI, BIUSIIONTUE
Ha COCTOSTHUE XUMHYECKOTO

PaBHOBECHS.
[Tpunumn Jle [atense.
DJICKTPOTUTHYECKAS TUCCOIAAIIHS.

CWIIbHBIC U CITA0BIC DJICKTPOJIUTHI.
Cpena BOOHBIX PaCTBOPOB BEIIECTB:

KUCJIasi, HeUTpajabHas, IeJ0YHAas.

MOHHOTO OOMEHA, YUUTHIBAs yCIIOBHS,
[IPX KOTOPBIX ATH PEAKIIUH UAYT

710 KOHIIA.

lcrionp30BaTh €CTECTBEHHO-HAYYHBIC

MCTO/bI IIO3HAHUA - IIPOBCIACHHUC,
Ha6J'I}OI[CHI/I€ H OIMTMCAHHUC XUMHUUYCCKOI'O

HKCIEPUMEHTA (IEMOHCTPAIMOHHBIE
1 1a00PATOPHBIE OMBITHI, MPAKTUYECKHE

paboThl): 110 ONPENETICHUIO CPE/IbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO 0OMEHA, BIMSHUIO Pa3INYHBIX
(haKTOpPOB Ha CKOPOCTH PEaAKITUH.
CrnenoBath MpaBuiiaM MOJIb30BAHUS
XUMUUYECKOW MOCy10i U 1abopaTOpHBIM

000pyI0BaHHUEM.
[IpeacTaBisaTh pe3yJIbTaThl

XUMHYECKOTO IKCTIEpUMEHTA B hopme
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Bonopoaubiit nokazarens (pH) pactBopa.
Peaxiiuu noOHHOTO OOMEHa B OpraHUYECKOM
1 HEOPraHUYECKOW XMMUHU.
OKUCIUTENIBHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lousiTre 00 AyIEKTpOIU3e
pacIiaBoB U pacTBOPOB COJIEH.
[IprMeHeHne 3IeKTPOIIN3a.
JKCNepUMEHTAJIbHbIE METOAbI
W3y4YCeHUSA BeleCTB M UX NMpeBpalleHuil:
* JleMoHCTpanuu:

- pasliokKEeHue NMepokcuaa BOAOpoaa B
MPUCYTCTBUHU KaTaau3aTopa.

» JJaGopaTopHbIE OTBITHI:

- TIPOBEJICHHUE PEaKIMii HOHHOTO 0OMEHa;
- OIpEJEJIEHUE CPebl paCTBOPOB BEILIECTB
C IIOMOIIBI YHUBEPCAJIBHOTO MHIUKATOPA.
* [IpakTuueckue paboTHI:

Ne 1. Bnusinue paznuaabix GaKTOPOB HA
CKOPOCTh XMMHUYECKON PEAKIINU.

* PacuerHsle 3a/1aun:

- pacyeTsl O YPaBHEHUSIM XUMHUYECKUX
PEaKLHii, B TOM YHCIIE TEPMOXUMUYECKHE
pacueTsl

3alMCH YPABHEHHUI COOTBETCTBYIOIINX
peaKuuii 1 enaTh BBIBOJIBI HA UX OCHOBE.
[[pOBOUTH BEIYMCIICHUS 110 YPAaBHEHUAM
XUMUAYECKUX PEAKLINI, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI

HTtoro no pazueny

13
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Pa3nen 2. Heopranmyeckasi Xumusi

2.1 Meramibsl

6

Metaisbl. Ilonoxxenne MeTaniaoB B
[lepronnyeckoi CUCTEME XUMUYECKUAX
DJIEMCHTOB.

OCcOOEHHOCTH CTPOCHHUSI JIEKTPOHHBIX
000J10YE€K aTOMOB METAJIJIOB.

OO6mue pu3nyeckre CBONCTBa METAILIOB.

[IpuMeHeHUE METAIIJIOB B OBITY, IPUPOJIC U

TexHuke. CIiiaBbl METAJJIOB.
DIEKTPOXUMUYECKHUM Pl HATTPSHKEHUI
MeTauioB. O01me crnocoObl MOTydYeHUS
MeTaioB. Kopposus mMeTanios.
Crioco0bl 3a1UTHI OT KOPPO3UH.
OO611ast XxapaKTepUCTHKA METAJIOB
rinaBHbIX noArpynn (IA-rpynna, ITA-
rpynna) [leppuoanueckon cUCTEMbI
XUMUYECKUX PJIEMEHTOB.

AmtoMuHuid. AM(oTEepHBIE CBOWCTBA
OKCH/JIa U TUIPOKCU]IA aTFOMUHUSL.
OO611ast XapaKTepUCTHKA METAJJIOB
no0ouHbIX noarpymn (b-rpymnm)
[leprnoanyeckoil CUCTEMbl XUMUUYECKUX
HIIEMEHTOB: M€/lb, LIMHK, XPOM, JKEJe30.
BaxHenme coeIUHEHN METAJIIIOB

(OKCHJIBI, TUAPOKCHUJIBI, COJIN).

PackpbIBaTh CMBICI U3Yy4aE€MbIX OHATUN
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U
MPUMEHSTh 3TH MOHITHUS NPU ONTUCAHUU
COCTaBa M CTPOEHUS BEIIECTB, JJIs
O0OBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OOBsICHATH 001IME 3aKOHOMEPHOCTHU B
W3MCHCHUH CBOMCTB DJIEMEHTOB -
METAJJIOB U UX COCJMHEHUHN C yUYETOM
CTPOCHHUS UX AaTOMOB U MOJIOKEHHUS B
[lepronueckoi CUCTEME XUMUYECKUX
hiieMeHToB J[. 1. MeHpeneena.
XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHWYECKHE CBOMCTBA METAJJIOB, UX
BOKHEUIIIMX COCTUHEHUN, OATBEPKIAs
ATO OMHUCAHHUE IPUMEpPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUNA;
[MPUMEHEHHUE METAJIJIOB B Pa3JIMUHbBIX
007aCTAX, a TAK)KE UCIIOJb30BaHUE UX JIJIS
CO3/1aHHSI COBPEMEHHBIX MaTEPUAJIOB H
TCXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAIIOB
OT KOPPO3HH.

PackpbIBaTh CYIITHOCTh OKHUCIUTEIBHO-
BOCCTAaHOBUTECHJIBHBIX PEAKIIUM,

OIIPCACIIATH OIIBITHBIM ITYTCM HOHBI
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JKCNepUMEHTAJIbHbIE METOAbI
U3y4YeHHS BelIeCTB U UX
NpeBpalleHni:

e JlemoHCTpanuu:

- KOJUIEKIMSI «MeTaJlibl U CIUIaBbI».
 JlaGopaTopHbIE OMBITHI:

- B3aUMOJICUCTBUE THUAPOKCHIA
AJIOMUHHUS C PACTBOPAMU KUCIIOT U
IICJIOYCH;

- KauyeCTBEHHbIC PEaKIIMU HAa KaTHUOHbI
METaJLJIOB.

* [Ipaktuueckue paboTHI:

No 2. PenieHue skcCriepuMeHTaIbHBIX
3a1a4 1o teMe «MeTtaib.

e PacuerHnle 3a/1aun:

- pacueThl Macchl (00beMa, KOJIM4eCTBA
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO U3 BELIECTB JIaHO B BUJE PacTBOpPA
C OIPEAECICHHON MacCOBOM J0OJIEH
PacTBOPEHHOI'O BEILIECTBA
BOCCTAHOBUTEIILHBIX PEAKIUN
IIOCPEACTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OallaHCa ATUX PEaKIINM.
[IpoBOaUTH peaknu, MOATBEPKIAOIINAE
XapaKTepPHbIE CBOMCTBA U3YYaE€MbIX
BEILIECTB, MPUCYTCTBYIOIINE B BOAHBIX

pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbI TIO3HAHUS - TIPOBEJICHUE,
HAOJTFOICHHE W ONTUCAHNE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTUICCKUE
paboThl).

[TpencraBiaTh pe3yabTaThl
XHUMHYECKOTO SKCIICPUMEHTA B hopMe
3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peaKiuii U JeIaTh BBIBOJBI HA UX
OCHOBE.

CrenoBaTh MpaBUiIaM MOJIb30BAHUS
XAMUYECKOU MOCYI0N 1 JTa0OpaTOPHBIM
000pyI0BaHKEM.

[TpoBOAUTH BBIYUCIICHHS T10
YPaBHEHUSM XHMHYECKUX PEaKIIUH.
CaMOCTOSITeNIbHO TUTAHUPOBATD U
OCYIIECTBIISITH CBOIO TTO3HABATEIHHYIO
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PaCTBOan, OIpCACIIATh OIIBITHBIM ITYTCM
HMOHBI MCTAJIIIOB.

NEATEIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
EeATEIIbHOCTU

2.2

Hemerael

Hemetaiuibl. [1os10keHME HEMETAIOB B
[lepronnyeckoi CUCTEME XUMUYECKUAX
hiiemeHToB [[.M. MeHaeneeBa u
0COOCHHOCTU CTPOEHUS aTOMOB.
DU3NYECKUe CBOMCTBA HEMETAIIOB.
AJUTOTPOTIHS HEMETAJUIOB (Ha MpUMeEpe
KHCIIOpoJia, cephl, hochopa u yrieposa).
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcHuAbl HEMETAILJIOB.
Kucnopoconepsxaiiue KUCIOTHI.
BonopoaHbie coeTMHEHNS] HEMETAJJIOB.
JKCnepUMeHTAJIbHbIE METOAbI
W3y4YeHNsl BelleCTB U UX NMpPeBpPallleHUil;
* JleMoHCTpanuu:

- 00pasipl HEMETAIIOB;

- B3aUMOJECHUCTBHUE MEJU C A30THOU
KUCJIOTOW pa3IMYHOM KOHLUECHTPALUU.

« JlabopaTopHBIE OIBITHI:

- KauyeCTBEHHbBIC PEAKIIMM HA AHUOHBI U
KATUOH aMMOHMUSL.

PackpbIBaTh CMBICI U3y4aE€MbIX OHATUN
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U
MPUMEHSIThH 3T TOHITHUS NPU ONTUCAHUU
COCTaBa M CTPOEHUS BEIECTB, JJIs
O0OBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OOBsICHATH 00LTHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB HEMETAJJIOB U UX
COCJIMHEHUH C YYETOM CTPOCHHUS UX
aTOMOB M ToJiokeHus B [lepuoanueckoi
CUCTEME XMMHUUYECKUX diemMeHToB 1. .
MeHneneena.

XapakTepu30oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAIIOB, X
BOKHEUIIIMX COCTUHEHUN, OATBEPKIAs
HTO ONMKUCAHUE IPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN.
XapaKkTepu30BaTh BIUSHUE HEMETAIIOB U
X COCIMHEHUH Ha KUBbIE OPraHU3MBbI;
OMUCHIBATh IPUMEHEHUE B PA3JIMUHBIX
00J1aCTAX MPaKTUYECKOMN AeATETbHOCTH
YEeJI0BEKa.
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* [IpakTryeckue pabOTHI:
Ne 3. Pemenue skcnepruMeEHTaIbHbBIX

3ajad 1o teMe «HemeTaninly.

* PacueTHble 3agauu:

- pacyeThl MacChl BEIIECTBA

Wi oObeMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe

WM 00beMY OJHOTO U3 YYaCTBYIOIIUX

B PEAKIIMU BEIIECTB; PacueThl MacChl
(oObema, KOJIMYECTBA BEIECTBA)

MPOAYKTOB PEAKIINH, €CIIU OJHO
13 BEIIECTB UMEET MPUMECH

[loaTBEpX)IaTh CYIIECTBOBAHUE
FEHETUYECKOU CBI3U MEXKIY

HEOPraHUYECKUMHU BEILIECTBAMU
C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peakiui.

PackpbIBaTh CYIIHOCTH OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN

IHOCPCACTBOM COCTABJICHHUSA
DJICKTPOHHOTO OajlaHca 3THUX pea1<111x1171.

HpOBO)II/ITB peaKkuunu,
[TOATBCPKAAIOIINC XapaKTCPHBLIC

2.3

CBi3b

HCOPIraHNMYCCKUX

1 OpPraHUYECKUX
Bemiects

HeopPaHH‘IGCKHG N OPTaHUYCCKHC

KK CJIOTEI. HeOpI"aHI/ILIG:CKI/Ie

W OPTaHUYEeCKHE OCHOBAHMSI.
AMQOTEpHBIC HEOPTAaHUICCKHE

N OPTraHNYCCKHUC COCOUHCHUA.

I" eHeTHUecKkas CBS3b HCOPraHNM4YCCKHUX
1 OPIraHNYCCKUX BCHICCTB

CBOMCTBA HN3Yy4aCMbIX BCIICCTB,

PacCIio3HaBaThb OIIBITHBIM ITYyTCM

AQHUOHBI, IPUCYTCTBYIOUIUE B BOJAHBIX
[pacTBOpax.

HMcnonan30BaTh CCTCCTBCHHO-HAYYHBIC

METOIbI TTO3HAHMUSI - TPOBEJICHHE,
HAOJIIOICHUE W OMTUCAHNE XUMHYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIOHHBIE U
1abopaTOPHBIC OMBITHI, TPAKTUIECKUE
paboThI).

[IpencTaBiaTh pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTA B (hopme
3aMiCH YpaBHEHUH COOTBETCTBYIOIINX

peaKquI H OCJaTb BBIBOJbI HA UX
OCHOBC.
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CreroBaTh NpaBuiIaM NOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
000pyI0BaHHUEM.

[IpOBOANUTH BEIYMCIICHUS 110 YPAaBHEHUAM
XUMUYECKUX peakuii. CaMOCTOSITENBHO
[JIAHUPOBATH U OCYLIECTBIIATH CBOIO
[103HABATEJIbHYIO JCATEIIBHOCTD;
[IPUHUMATh AKTUBHOE Y4acCTHUE B
rpynnoBoil ydeOHOMN AesITENbHOCTH

HToro 1o pasaeny 17
Pa3nen 3. XumMus 4 JKU3Hb
3.1. XuMus U KU3Hb 4

Ponb xumuu B obecriedueHun
HKOJIOTUYECKOM, SJHEPreTHUECKOU U
MUIIEBOM 0€30MacCHOCTH, Pa3BUTUHU
MeuIuHbL. [ToHsTHE 0 HAYYHBIX METO/IaxX
MO3HAHUS BEIECTB U XUMHUYECKUX
peaKIuu.

[IpencraBnenus 06 OOIIMX HAYIHBIX
MPUHIIAITAX TPOMBIIIUICHHOTO MOTYYSHUS
BAXHEHTIINX BEIIECTB (HA MPUMeEpax
MPOM3BOJICTBA AMMHAaKa, CEPHON KHCIIOTHI,
METaHOJIA).

UenoBek B MUPE BEIIECTB, MATEPHAIIOB U
XUMUYECKUX PEAKINI: XUMHUSI ¥ 3J0POBBHE
YeIIOBEKA; TPaBHIIA NCIIOTH30BAHUS

JICKAPCTBCHHBIX

PackpbIBaTh POJIb XUMHUH B PEILICHUU
HPHEPTETUYECKUX, ChIPbEBBIX U
HKOJIOTMYECKUX MPOOIIEM YEIOBEYECTBA,
OMUCHIBATH OCHOBHBIE HAIIPABIICHHUS
Pa3BUTHSA XUMHYECKON HAYKH U
TEXHOJIOTUU.

[ [puMeHsTh IpaBUiia 6€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMH,
MCII0JIb3YEMBIMU B TTIOBCETHEBHOM JKH3HU,
MpaBUJIa MIOBEJICHUS B LIETAX cOepexKeHUS
310POBbS M OKPYKAKOIIECH TPUPOTHOMN
Cpelbl; MOHUMATh Bpe (OMacHOCTh)
BO3/ICHCTBUS HA )KMBbIE OPraHU3MBI
OMpeJIeICHHBIX BEUIECTB CMbICI

rokazaresst [IJIK, nosicHATh
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npenapaToB; MpaBuiia 6€30MacHOro
MCII0JIb30BaHUS TIPENapaToB OBITOBOM
XMMHHU B NOBCEIHEBHOM KM3HU. brITOBas
XUMHUYECKAsi TPAMOTHOCTh

Ha MMpUMepax CrocoObl YMEHBIIEHUS 1
[MPEIOTBPALLIEHUS UX BPEIHOTO
BO3JICHICTBUSL.

MH(pOpMAIIIIO, CBA3aHHYIO C
XUMHYECKUMU TIPOLIECCAMU U UX
BJIMSIHUEM Ha COCTOSIHUE OKPYKAIOIIEH
Cpepbl.

lcrionp30BaTh MOJIYYEHHbBIE 3HAHUS U
MpencTaBieHus o chepax AesiTeNbHOCTH,
CBA3aHHBIX C HAYKON U COBPEMEHHBIMU
TEXHOJIOTUSIMH, KAK OCHOBY JIJIS
OpHEHTAIMU B BEIOOpE CBOEH Oyaymei
npodeccuoHanbHOM eI TeIbHOCTH.
[IpuHMMaTh yyacTue B 00CYXKICHUH
Mpo0JIeM XUMHUYECKON M IKOJIOTHUECKOM
HAIIPaBJICEHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIUIO MO MpodiieMe U
[peajaraTb BO3MOXKHbBIE ITYTH €€
penieHus

AHaJ'II/IBI/IpOBaTB U KPUTUYCCKH OLICHUBATDH

Htoro no paszueny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

46



HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 11O KNTACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM NPOIT'PAMMBI CPEJJTHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 XUMHNHU

B ¢denepanbHbIX M peruoHaNbHBIX MPOLEAYpax OLEHKH KayecTBa OOpa30BaHMS
UCIIOJIb3yeTCsl NepeueHb (Koau(dHuKaTop) pacrpeiesieHHbIX MO KiaccaMm IpPOBEpPSEMbIX
TpeOOBaHMU K pe3ylbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl
cpelHero o01ero o0pa3oBaHus U AIEMEHTOB COICPKAHUS MO XUMUHU.

11 KJIACC

IIpoBepsieMmble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHUS OCHOBHOI 00pa3oBaTe/1bHOM
NMPOrpamMmbl

HpOBGpHQMBIe MpCAMCTHBIC PC3YJIbTATBI OCBOCHUS OCHOBHOM

p OBGE:GJTVI oro o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 00111ero 00pa3oBaHus
pe3ynbTaTa

1 TeopeTndeckrne OCHOBBI OPraHUYECKON XUMUU

1.1 . . .
CopMUPOBAHHOCTh TPENCTABICHUNA O XMMHYECKOW COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUU
SIBIICHUN TPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JTMYHOCTH, €€ (YHKUHMOHAIBHOM TpPaMOTHOCTH, HEOOXOIUMOW st
pEelIeHUs] TMPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpefie

1.2

Brnagenue cucreMod XMMHYECKHMX 3HAHUM, KOTOpAas BKIIKOYAET:
OCHOBOIOJIAraoIIHE MOHATHUS (Monekyna, BaJICHTHOCTb,
DJIEKTPOOTPULIATEBHOCTh, CTENEHb OKHCJICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJISIpHasE Macca, MOJISIPHBIM OObEM, YIIEpPOJHBIA CKEJET,
dyHKIIMOHAIBHASL ~ TPYINa,  pajWKald,  H30MEpHusi,  H30MEDHI,
FOMOJIOTHYECKAM PAI, TOMOJIOTH, YIJIE€BOJAOPOAbI, KHUCIOPOA - U
Q30TCOJIEpIKAINE COCIUHEHUS, OMOJIOTUYECKH AaKTUBHBIC BEIIEeCTBA
(YrneBoabl, KUpPBI, OCIKH), MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJISIDHBIE COEMHEHMS); TEOpUU U 3aKOHBI (TeopHs
XUMUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHUH, (HAKTOIOTHYECKUE
CBEJICHUSI O CBOMCTBaxX, COCTaBe, TMOJYYEeHUH U 0OE30MaCHOM
WCIIOJb30BAHUM  BAXKHEUIIMX HEOPraHMYECKUX ©  OPraHUYECKUX
BEIIECTB B OBITY U MPAKTHUECKOM JEATEIbHOCTH YEI0BEKA
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1.3

ChopMUPOBAHHOCT, YMEHHMI BBIABISITh XapaKTepHbIC MPHU3HAKU
[MOHATUM,  YCTAHABIMBATHL  MX  B3aUMOCBA3b,  HMCIOJIB30BATh
COOTBETCTBYIOIME TIOHATHS MPU OINMCAHUUA COCTAaBa, CTPOCHUS U
[MPEBPALICHU OPTaHUYECKUX COEAUHEHNIN

1.4

ChopMUPOBAaHHOCTh YMEHHUH HCIIOIB30BaTh XMMHUYECKYI0 CHMBOJIMKY
JUTSI  COCTaBJICHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHON) (opMysl OpraHUYeCKUX BEIIECTB U ypaBHEHUH
XUMHYCCKUX PEaKIUi, U3rOTaBIMBaTh MOJACIIA MOJICKYJI OPraHHIECKHX
BEIICCTB Il WJUTFOCTPAIMKM WX XUMHYECKOTO U TPOCTPAHCTBECHHOTO
CTPOCHHUS

1.5

ChopMUPOBAaHHOCTh ~ yYMEHHWH  yCTaHABJIMBATh  IPUHAJIC)KHOCTH
WU3YYCHHBIX OPTraHWYCCKUX BEIICCTB I0 WX COCTaBy M CTPOCHHUIO K
OTIPENICICHHOMY KJilaccy (TpyIe) COeIWHEHHH (YIJIEBOJAOPOJIbI,
KHACJIOPOJ M a30TCOJCpIKAIUe COCTUHEHUS, BBICOKOMOJICKYJISIPHBIC
COCIIMHCHHMS), JlaBaTb WM  Ha3BaHHWS 10  CHUCTEMATHYECCKOM
Homenkiatype (IUPAC)

1.5

CpopMUPOBAHHOCTh YMEHUS ONPEACNATh BHJIBI XUMUYECKON CBSI3H B
OpraHUYeCKUX COCIUHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

CPopMUPOBAHHOCTh YMEHHUSI NPUMEHSTH: TOJIOXKEHHUS  TEOPHUH
CTpoeHusi opraHnyeckux Bemects A.M. byriepoBa st oObsicHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUSI MACChI BEIIECTB

Y TI1€BOIOPOIBI. Kucnopoaconepkamue  ©U  a30TcolepKaliue
OpraHUYecKue coenHeHus. BoICOKOMONIEKYIsIpHBIE COSTMHEHUS

2.1

ChopMHUPOBAaHHOCT, YMEHUW MPUBOIUTH TPUBHUAIBHBIC HA3BaHUS
OT/ACIBHBIX OPraHMYECKUX BEHIECTB (ITUJICH, MPOINWICH, alleTUJICH,
DTUJICHTIIMKONb, TIHIEPUH, (eHod, (opMaabIerua, aleTaabIerul,
MypaBbHHAsl KHCJIOTa, YKCyCHas KHCIJIOTa, OJICMHOBas KHCJOTA,
CTEapuHOBAas KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmaj, IIe/UTI0JI03a,
TJTUIINH)

2.2

ChopMUPOBAaHHOCT, YMEHHHM XapaKTEPU30BaTh COCTaB, CTPOCHHUE,
bu3uYecKue M XWMHYCCKHE CBOHCTBA THUIHWYHBIX IPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, dTaH, JITHJICH,
MpOMNuJeH, areTuiaeH, OyramgueH -1,3, merunOyraaueH -1,3, OeHzoil,
METAaHOJI, 3TAHOJI, ITUJICHTJIMKOJb, TIHIEPHUH, (DEHON, aleTaabAeTul,
MypaBbHUHAs U YKCYCHasi KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUTI0JI03a,

AMUHOYKCYCHAsl KUCIIOTA)
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2.3

CopMUPOBAaHHOCTh YMEHHS WILTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXIy  THNWUYHBIMM  TPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OpraHWYECKUX BEUIECTB YPABHEHUSMHU COOTBETCTBYIOIINX XUMHUUYECKUX
peakluii ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmMys

2.4

ChopMUpOBaHHOCTH YMEHUS XapaKTEepU30BaTh UCTOYHUKH
YTJI€BOJIOPOTHOTO ChIPbsl (HEDTh, MPUPOAHBIN a3, YTOJb), CIIOCOOBI UX
nepepaboTKH ¥ MPAKTUUECKOE MPUMEHEHHE TPOIYKTOB MepepadoTKU

XUMUA U )KU3Hb. PacdeTsl

3.1

ChopMUpOBaHHOCTh YMEHHUH BJIaJETh CUCTEMON 3HAHHI 00 OCHOBHBIX
METOJ1aX HaYyYHOI'0 MO3HAHUS, UCTOJIb3YEMbIX B XUMHUU MPU U3YYEHUHU
BEIIECTB M XUMHYECKMX SBJICHUN (HAOMIOJEHUE, W3MEpEeHue,
DKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIi TPUHATHS PEIICHUHM B KOHKPETHBIX
PKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopMHUPOBAaHHOCT, YMEHHMM COOJIFOAATh TMpaBWia IOJIb30BAHMS
XUMHYECKOM TOCYIOH M JIabOpaTOpHBIM O0OpY/IOBaHHUEM, a TaKkKe
NMpaBWiia 0OpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMHU
MO BBITTOJIHEHHIO JJA0OPATOPHBIX XMMHYECKUX OMBITOB

3.3

CdopMUpPOBaHHOCTh YMEHUH TIIAHUPOBATH U BBIMOIHATH XUMHUECKUI
DKCIIEPUMEHT (TIPEeBpPAILIEHUs OPTAaHUYECKUX BEIIECTB MPU HarpeBaHUH,
MOJIyYeHHUE ATUICHA U U3YYCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIINH
OpraHMYeCKUX BEIIECTB, JAcHATypaiusi OENKOB MpH HarpeBaHUH,
[[BETHBIC PEAKIMU OCIKOB) B COOTBETCTBUU C TMPABWIAMU TEXHUKH
0e30macHOCTH TpU OOpaIIEeHHH C BEIIeCTBAMH M J1abOpaTOpPHBIM
000pyIOBaHUEM; MPEACTABIISAThH pe3yabTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe 3amucu YpPaBHEHUH COOTBETCTBYIOIIHUX
peaknuii 1 GOpPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

3.4

ChopMUPOBAHHOCTH YMEHHUU ITPOBOIUTH BBIYUCICHHUS 110 XMMUYCCKIM
YpaBHEHUSM (Macchl, 00beMa, KOJUYECTBA MCXOJAHOTO BEUIECTBA WIIU
MPOYKTa PEaKIUU MO U3BECTHBIM Macce, 00beMy, KOTHYECTBY OHOTO
13 UCXOJIHBIX BEIIECTB MU MPOAYKTOB PEAKIIUH)

3.5

ChopMupoBaHHOCTH YMEHUH KPUTUYECKHU AHAIIM3UPOBATH
XUMUYECKYI0 HMH(OpMAalKIO, MOJy4aeMyl0 W3 pPa3HbIX HCTOYHHKOB

(cpenctBa maccoBoi nuHdopmannu, cetb HTEpHET U apyrue)
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3.6

ChopMUpOBaHHOCTh yMEHUN COONIOJATH MpaBWIa HSKOJIOTUYECKU
1eJ1eco00pa3Horo MoBeACHUsI B OBITY UM TPYAOBOW JAESITENBHOCTH B
LEIAX COXPaHEHUS CBOECrO 310POBbs U OKPYXKAIOLIEW IIPUPOIHOUN
Cpeabl, OCO3HAaBATh OINACHOCTH BO3JCHCTBHUS HAa >KUBBIE OPraHU3MBI
ONPENEIICHHBIX OPraHNYECKUX BEIIECTB, IOHUMAsI CMBICH MOKa3aTelIs
[NAK (mpeaenbHO JOOMYyCTUMOW KOHIIEHTpAlMU), TMOSICHATH HA
npuMepax crnocoObl YMEHBIIEHUS W NPENOTBPALIECHUS UX BPEIHOIO
BO3JICVCTBUS HA OPraHU3M YEJIOBEKa

IIpoBepsieMble 3J1€MEHTHI COAePKAHUS

Kon [TpoBepsieMblii 3JIEMEHT COJIEpKAHUS

1 TeopeTnueckne OCHOBBI OPTaHUYECKON XUMUU

1.1 .
[IpenMeT opraHMYecKO XMMHU: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJIy4€HUU HOBBIX BEIIECTB U MaTepUANIOB. Te€OpUs CTPOEHHUSI OPTaHUYECKUX
coequHeHuit A.M. bytnepoBa, €e OCHOBHbIEC TTOJIOKEHUS

12 CtpyktypHBIE (POPMYJBI OpPraHUYECKUX BemecTB. ['omoisiorusi, m3oMepus.
XHUMHUYECKas CBSI3b B OPraHMYECKUX COEOUHEHHUSIX - OAMHAPHBIE U KpAaTHBIC
cBs3u. [IpencraBiaenue o kiiaccupuKaluy OpraHuYeCKUX BEIIECTB

13 HomeHnknaTypa  OpraHMYecKMX  COCIMHEHMHM  (cucTemMaTHueckas) U
TPUBUAJIBHBIE ~ HA3BaHMS  BAXHEWIIMX  MPEACTABUTENEH  KJIAccOB
OpraHUYECKUX BEIIECTB

2 Y T1€BOI0pOIbI

2.1 .
AJIKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMYECKMU psia. MeraH U 3TaH -
MPOCTEHIIINE MTPEJACTABUTENN AIKAHOB: (PU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHMs), HaXOXJAEHUE B MPUPOJE, MOIYYEHUE U
[IPUMEHEHHE

2.2 .
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psa. DTUIECH U MPONUJIEH -
MPOCTEHIIINE MTPEACTABUTENN ATKEHOB: (PU3NMYECKIE U XUMHUECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApPATALMM, OKUCICHUS U
NOJIMMEPU3ALINH ), IOJTYYCHHE U IPUMEHEHHE

2.3 .
Ankamuensl: OyramueH-1,3 u MermwnOyramuen-1,3: cTpoeHHe, Ba)KHEHIITHE
XUMUYECKHe  cBoiicTBa  (peakuusi — nonumepusanuu).  [lomyuenue
CHHTETUYECKOTO Kay4uyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB M1 OCOOCHHOCTH CTPOCHUSI, TOMOJIOTUUYECKUM Psil. ALICTUIICH
- TPOCTEHIIINKN TPEACTaBUTENb AJTKUHOB: COCTaB, CTPOCHHE, (PU3MYECKUE U
XUMHUYECKHE CBOMCTBa (peakiud THAPUPOBAHUS, TaJOTCHUPOBAHMS,

rUApaTauu, TOPEHUs ), MOTy4YeHUE U MPUMEHEHUE
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2.5

Apenbl. beHson: coctaB, cTpoeHue, PpuU3MUeCKMe W XUMHYECKHE CBOWMCTBA

(peakiuu TajOoreHUPOBAHMS W HUTPOBAHMS), TOJYYCHHUE W TMPUMEHECHUE.

Tonyon: cocTtaB, cTpoeHUE, PU3NYECKUE U XUMHUUYECKHE CBOMCTBA (peakuuu

rajoreHUpOBaHUSI U HUTPOBAHUS ), TIOJyUYEHUE U MpUMEHEeHHEe. TOKCUYHOCTD

apeHOB. ['eHeTHYeCKast CBSI3b MEXKY YIJIEBOJOPOJAaMU, TPUHAIICKAIUMEI K
a3JUYHBIM KJIaccaM

2.6

[IprponHble HMCTOYHUKHU YIVIEBOAOPOAOB. IIpMponHBIM Ta3 U IIOIYTHBIE
HedTssHpie Ta3el. Hedthr u ee mpoucxoxaenue. CrnocoObl mnepepabOTKu
He(TU: MEeperoHkKa, KPEeKUHI (TEPMHUYECKUN, KaTaJMTUYECKUN), MUPOIIU3.
[IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKu

Kucnopoacoaepxaliiyue opraHuuecKue CoeIMHEHHUsI

3.1

Hpe,ZIeJII)HBIC OJHOATOMHBIC CIIMPTHI. MeTtaHon W ATaHOJ: CTPOCHHC,
(1)I/ISI/I‘IGCKI/I€ U XUMHYECKHE CBOMCTBA (peaKIII/II/I C aKTHMBHBIMH MCTaJlJIaMH,
raJIOrCHOBOAOPOAaMHU, FOpCHI/IC), IMPUMCHCHHUC. BO}IOpO}IHBIG CBA3HU MCIKOAY
MOJICKYJIaMHU CIIUPTOB. I[CﬁCTBPIG MCTAHOJIa W JTaHOJIa Ha OpPraHu3M
yenoBeka. MHOroaToMHbIE CIIUPTHI. ODTUIICHTJIMKOJIb U IIMOCpUH: CTPOCHUC,
(1)I/I3I/I‘{€CKI/I€ U XHMHYECKHE CBOMCTBa (B3aI/IMOII€I‘/JICTBI/I€ CO MCJIOYHBIMH
MCTaJUIaMH, Ka4CCTBCHHAA PCAKIIUA HAa MHOI'OATOMHBIC CHI/IpTLI). I[CﬁCTBI/IC
Ha OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie TIIMOCpUHA U STUJICHTJIMKOJIA

3.2

@deHoM: CTpOSHUE MOJCKYJbl, (U3MYECKHEe W XUMHYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue penona

3.3

Anpneruapl U KeTtoHbl. @DopMmanpaerus, aneTaabIerua:  CTPOEHUE,
duznueckre W XUMHYECKHE  CBOMCTBA  (peakiMM  OKUCICHUA W
BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKIIMH ), TOTYUYECHHUE U IPUMEHEHUE

3.4

OIHOOCHOBHBIC TIpENCIbHBIC KapOOHOBBIE KHCIOTHI. MypaBbpUHAsA U
YKCYCHasl KHCJOTBI: CTpOoeHHe, (HU3NYEeCKue W XUMHYCCKHE CBOMCTBA
(cBoiicTBa, oOImIKE IS Ki1acca KUCIOT, peakius dTepruuKanum), morydcHue
u npumeHeHue. CTeapuHOBass M OJICMHOBAs KHUCJOTHI KaK MPEJICTaBUTEIIH
BBICIITUX KapOOHOBBIX KHCJIOT. MbIIa KaK COJM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE

3.5

CnoxHble 3(QuUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponu3
cnoxHbIX d¢upoB. XKupsel. ['mapomus xupoB. [IpumeHeHue KupoB.
buosiornueckas poJib ) KUPOB

3.6

YrieBoabl:  CcOCTaB, KilaccUUKAlusi  yriieBoJoB  (MOHO-, JH- W
nonucaxapunbl). [nroko3a - mnpocrediuii MoOHOcaxapul: OCOOEHHOCTHU
CTPOEHUS  MOJIEKYJIbI, duzmyeckue U XUMHUYECKHE  CBOMCTBa

(B3aumogeiictBue ¢ rugpokcugom Menu (II), okucienne aMmMuadyHbIM
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pactBopoMm okcuaa cepedpa (I), BoccraHOBleHHE, OpOKEHHE TJIFOKO3BI),
HaXOXXJCHUE B MPHUPOJE, TPUMEHEHHE, OUonorudeckas poib. DOToCHHTE3.
@DpyKkTO3a KaKk M30Mep TIIOKO3bl. Kpaxman W memmono3a Kak MPHPOIHBIC
nosuMepsl. CTpoeHUE KpaxMaia U IeJUT0NI03bl. DU3nvecKkue 1 XUMHUYECKUC
CBOMCTBa Kpaxmaja (TUJIpoJin3, KaueCTBEHHAs PEaKIIUs C HOJIOM)

4 A30TcoiepKalIMe OPraHNYECKUE COSIMHEHHUS

4.1
AMUHOKHUCIIOTBI Kak aM(OTEpHbIE OpraHuYecKue coeauHeHus. Puznueckue
M XMMHUYECKHE CBOWCTBA AaMMHOKHCIOT (Ha TpUMEpe TJIUIMHA).
buosornyeckoe 3HaueHue aMUHOKUCIOT. [lenTuasl

4.2
bellku Kak MPUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHud. llepBuunas,
BTOpUYHAS U TPETUYHAsA CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEIKOB:
rUIPOJIN3, ICHATYpalllsl, KaUeCTBEHHbIE PEAKIIMK Ha OeIKU

3) BbICOKOMOJIEKYJISIPHBIE COEAUHEHUS

5.1 .
OCHOBHBIE TIOHSATHUSI XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
NOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpU3ALUU, CPEIHSA
MoJieKyJsipHass Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCAMHEHUN - TOJIMMEPU3ALINS U ITOJIMKOHICHC AU

5.2

3KCH€pI/IM€HTaJILHI>IG MCTOABI H3YYCHHA BCIICCTB U HUX HpeBpaHICHHﬁ:
O3HAKOMJICHHC C 06pa3uaMH MpUPOAHBIX W HMCKYCCTBCHHBLIX BOJIOKOH,

[J1aCTMacC, Kay4yKOB. Honyqe}me CHUHTCTHUYCCKOI'O Kay4yKa U PC3UHBI
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12 KVIACC

IIpoBepsiemble TpeOOBaHMSA K pPe3yJibTATaM OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbLHOM

NMPOrpamMmbl

Kon
[IPOBEPSIEMOTO
pe3ysbTara

[TpoBepsiemMbie TIpeAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHOM IPOrpaMMBbI CPEAHETO 0OIIETO 00pa30BaHUS

1

TeopeTnyeckrne OCHOBbI XUMHUH

1.1

Biagenue cucTeMOM XMMHUYECKHMX 3HAHHWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIaralIue  MOHATHS  (XMMHYECKHH  JJIEMEHT,  aToM,
DIIGKTpOHHAss 000JI0YuKa aToMma, S-, P-, J-3JIeKTpOHHBIC OpOUTAIH
AQTOMOB, HWOH, MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPHULIATEIHHOCTD,
CTENEHb OKHUCICHMS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIM 00BbEM, KpHUCTA/UIMUECKash PEIIETKA, THUIbl XUMHYECKUX
peaxuuii (OKHCITUTEIIFHO-BOCCTAHOBUTEIBHBIE, DK30- 5|
SHJIOTEPMHUYECKHE, peaxkuuu HOHHOT'O oOMeHa), pacTBop,
PIIEKTPOJIUTBI, HEJJIEKTPOIUTHI, JJIEKTPOJUTHYECKAS JTUCCOLMAIIMS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHMMHYECKOW peakiuH,
XIUMHYECKOE paBHOBECHE); TEOpUHU u 3aKOHBI (Teopust
PIICKTPOIUTHYECKOM naucconnanuu, llepumommueckunii 3axkon [.U.
MenzeneeBa, 3aKOH  COXpPAHEHUS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XUMHH, (PAKTOJOTHMUECKHUE CBEJICHHS O
CBOMCTBaX, COCTaBe, TOJYYCHHH U O€30MacHOM UCIIOJIb30BAHUHU
BOKHCUIINX HEOPraHMYECKHUX BEIIECTB B OBITY W IPaKTHYCCKOMN
NIeATSIIPHOCTH YeJIOBEKa

1.2

CopMUPOBAaHHOCTh YMEHUHW BBISBISATH XapaKTEpPHBIC MPU3HAKU U
B3aMMOCBSI3b H3YYECHHBIX IIOHATUH, IPUMEHSATH COOTBETCTBYIOILIHE
[OHATHUS IIPU OINKMCAaHUM CTPOCHUS M CBOWCTB HEOPTraHMYECKUX
BCIIECTB M HMX NPEBPALLICHUMN; BBISBIATH B3aUMOCBA3b XUMHUYECKUX
3HAHUM C TOHATUSAMU WU TPEACTABICHUAMU JPYIHX E€CTECTBEHHO -
Hay4YHBIX IPEAMETOB

1.3

BiiajeHne OCHOBHBIMHM METOJAaMHM HAay4YyHOI'O ITO3HAHMUS BEIIESCTB H
XUMHUYECKUX SBJICHUN (HaOIIO/ICHWE, HW3MEpPEHUE, SKCICPUMEHT,
MOJICTTHPOBAHMNE)

1.4

ChopMUPOBAaHHOCT YMEHUK ONPEACISTh BaJEHTHOCTh W CTCTCHBb
OKHCJICHUSI XUMHWYECKHX DOJIEMEHTOB B COCAUHEHUSX PATAYHOTO
cocTaBa, BHUJI XHMHYECKOM  CBs3M  (KOBaJ€HTHAas, HWOHHAas,
MeTaJLIMYECKasi, BOAOPO/HAS) B COCAUHECHHUAX, THI KPUCTALIUYECKOU
peIIeTKH KOHKPETHOT'O BEIIeCTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHas,

MeTaJJInYecKas)
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1.5

ChopMUPOBAHHOCTh YMEHUN OMPENENATh XapaKTep CpPeAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUN

1.6

ChopMUpOBAaHHOCT, ~ YMEHHUS  KJIAacCU(UIMPOBATH  XUMHYECKHUE
peaKIuu MO pa3IUYHbIM MpU3HAKaM (YUCITYy U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY J(h(EKTy peakiuu, HU3MEHEHUIO CTeleHeln
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEeakIluu,  Y4acTUIO
KaTalin3aTopa)

1.7

ChopMUPOBAHHOCT, YMEHHH  COCTABISTh ypaBHEHUS  peaKIuid
Pa3IMYHBIX THUIOB, TOJHBIE W COKpAIICHHbIC YPAaBHEHUSI pEaKIUi
WOHHOTO OOMEHA, YUYUTHIBAsI YCIOBUS, MIPU KOTOPHIX ITHU PEAKIIUU UYT
10 KOHIIA

1.8

ChopMUPOBAaHHOCTh YMEHHU MPOBOAUTH PEAKIIMU, TTOATBEPKIAIOIINE
KAQUeCTBEHHBI  COCTaB  pPA3JMUYHBIX HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

C(l)OpMI/IpOBaHHOCTL YMGHI/Iﬁ PACKpbIBATh CYHIHOCTH OKHUCIIMTCIBbHO-
BOCCTaAaHOBHUTCIIBHBIX peaKuHﬁ moCcpcacTBoOM COCTaBJICHU A
QJICKTPOHHOT'O OajaHca dTuX pCaKHI/Iﬁ

1.10

CpopMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM PEaKIK OT PA3IMYHBIX (PaKTOPOB

1.11

ChopMUPOBAaHHOCTh  YMEHHUM  OOBACHATH  XapaKTep CMEIICHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(mpunuun Jle Hatenne)

OO611ast 1 HeOpraHUYeCcKask XUMUs

2.1

CdopMUpOBaHHOCTh yMEHHI pacKpbeiBaTh cMbich [lepuoamueckoro
3aKOHA .. MenneneeBa 151 JIEMOHCTPUPOBATH ero
CUCTEMATH3UPYIOLIYI0,  OOBACHUTENbHYIO UM  MPOTHOCTUYECKYIO
byHKIIH

2.2

CdhopMUPOBAaHHOCTh YMEHHH XapaKTEPU30BaTh IJICKTPOHHOES CTPOCHUE
ATOMOB XHMHYECKMX »dJeMeHTOB 1-4 mnepuonoB Ileproamueckon
cucTeMbl xuMmuueckux osiemeHToB .M. MengeneeBa, HCHonb3ys
MOHATHS «S-, [P-, O-3JICKTPOHHBIC OPOUTAIN», «IHEPrETHUCCKUE
YPOBHUY»,  OOBSICHATH  3aKOHOMEPHOCTU  HM3MEHEHHUS  CBOMCTB
XUMUYECKUX 3JIEMEHTOB M HMX COCAWHEHUM 110 MEPUOJaM W TpyIam

[lepuoauueckoit cucteMbl XuMHU4ecKux 3nemeHToB [[.1. Menaeneena
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2.3

ChopMUpPOBAHHOCT, YMEHUN XapaKTEpU30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPTaHUUYECKUX BEIIECTB PA3IUUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHUE  TIEHETHMYECKOM  CBA3M  MEXIY
HEOPraHMYEeCKUMU  BEIIECTBAMU € MOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUIMA

2.4

ChopMUPOBAaHHOCT, ~ YMEHUH  YCTaHABIWBATH  IPUHAJIEIKHOCTH
HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K OMPEICIICHHOMY KJaccy
(rpynmne) coenuHeHui (IPOCThIe BEIIECTBA - METAJIBI U HEMETAJUIbI,
OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, aM(OoTepHbIE THAPOKCUIBI, COJIH)

2.5

CpopMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMUYECKYIO CUMBOJIHKY
UIsE  cocTaBieHUs (OpMYNT BEIIECTB W YPAaBHEHMM XUMHUYECKUX
peakiuii, cucremarndeckyto HomeHknatypy (IUPAC) u TpuBnanibHbIC
Ha3BaHUS OT/ACJbHBIX HEOPraHWYEeCKUX BellecTB (yrapHblii ras,
VIJIEKUCIBIM Ta3, aMMHuaK, ramieHasi HM3BeCTb, HETralleHas HW3BECTb,
NUTHEBAs COMA, MUPUT U IPYTHUE)

2.6

ChopMUPOBAaHHOCT YMEHUH XapaKTEepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3JIUUYHBIX KJIACCOB,
[IOATBEPXKIAaTh  CYLIECTBOBAHME TI'E€HETUYECKOM  CBSI3U  MEXAY
HEOPraHUYECKUMHU BEILIECTBAMU c IIOMOILBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUN

2.7

CopMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOIHATH XUMHYECKHI
ODKCIIEPUMEHT (pa3lioKeHHE TMEepPOKCHAa BOJAOpOAa B MPUCYTCTBUU
KaTajan3aTropa, OMpeiesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIIBHOTO WHAMKATOpPA, BIMSHUE pa3IWYHBIX (PAKTOPOB Ha
CKOpPOCTh XMMHUYECKOW peaklud, peakiuu HOHHOro oOMeHa,
KauyeCTBEHHBIE PEAKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, PEUICHUE SKCIEPUMEHTAJbHBIX 3a/lad [0 TeMam
«MeTtaib» u «HemeTanbl») B COOTBETCTBUM C IMpaBUJIaMU TEXHHUKU
0e30macHOCTH TpU OOpAIlIeHHH C BEHeCTBAaMH M J1abOpaTOPHBIM
000pyIOBaHUEM; MPEACTABIATh pe3yIabTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe 3amucu YpPaBHEHUN COOTBETCTBYIOIIHUX
peaknuii 1 HOPMYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

ChopMHUPOBAaHHOCT, YMEHHM COOJIFOAATh MPaBWJIa  IOJIB30BAHHS
XUMUYECKOW Mocyq0oil M J1abopaTOpHBIM OOOPYJOBAaHHEM, a TaKkKe
MpaBWiia OOpaIeHusl ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU
MO BBIMOJHEHUIO JA00OPAaTOPHBIX XUMHUUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTH YMEHUU XapaKTepU30BaTh XUMUYECKUE
MIPOLECCHI, JIEKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO IMOJYYEHHUSI CEPHOU

KHCJIOThI, aMMHUaKa, a TaKKe CPOPMHUPOBAHHOCTH NPEICTABICHUN
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00 O0OWKX HAy4YHBIX MPUHLIMIAX U IKOJOTMYECKUX MpoliaemMax
XUMHYECKOr0 MPOU3BOJICTBA

XUMHUA 1 )KU3Hb. PacueTsl

3.1

ChopMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUpPa, POJA XUMHU B TO3HAHUH
SBJICHUN MpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPBI
JTMYHOCTH, €€ (PYHKIMOHATBLHOW TIpPaMOTHOCTH, HEOOXOAUMOMW st
pelieHrss MPaKTUYECKUX 3a7ad M DKOJOTUYECKHM OO0OCHOBAHHOIO
OTHOIIEHHUS K CBOEMY 3I0POBBIO M TPUPOJTHOM Cpefie

3.2

CdopMupOBaHHOCTH YMEHUN KPUTHUYECKHU aHAJIU3UpPOBATH
XUMHYECKYI0 HH(POpPMAIIUIO, MOJYYaeMyl M3 pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBOM KOMMYHMKAIMU, ceTh IHTepHET u apyrue)

3.3

ChopMUPOBaHHOCT, YMEHHMM COOJIO/IaTh TMpaBUIa HKOJOTUYECKHU
[1eJ1eCO00pa3HOro TOBEACHHUS B OBITY M TPYIOBOM AESTEIBHOCTH B
[eJITX COXPAaHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOMICH TPHUPOTHON
Cpelibl

3.4

Oco3HaBaTh ONACHOCTH BO3I[€ﬁCTBHH Ha  JKHUBBIC OpraHU3MBbI
OIIPCACIICHHBIX BCIICCTB, IOHUMAA CMBICJI ITIOKA3aTCJIA HI[K, ITOACHATD
Ha IIpUMEpax CITOCOOBI YMCHBHICHUA U MPCOAOTBPALICHUA X BPCOAHOI'O
BO3II€ﬁCTBPIH Ha OpraHu3M 4CJIOBCKA

3.5

CdopMUpOBaHHOCTH YMEHUH MPOBOJIUTH BBIUHCIICHUS v
MCIIOJIb30BAHUEM TIOHSITHS «MaccoBas JOJIsl BEIIECTBA B PacTBOPE»,
00BbEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKHX PEAKIHIX, MacChl
BeIlleCTBa WM 00beMa Ta30B 0 M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WIM O0BEeMY OJHOTO W3 Y4YacTBYIOIIUX B PEAKIMU BEIIECTB,
TEII0BOTO 3¢ (eKTa peaklum Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3JIeMEHTBI COEPKAHUS

Kog [TpoBepsieMbIi 3JIEMEHT COJICpKaHUsI
1 TeopeTnyeckre OCHOBBI XUMHUH
1.1

XUMUYECKU 3yeMeHT. AToM. Snpo aroma, H30TOMNBlL. JNEKTPOHHAs
000s09YKa. DHEPreTHUECKNe YPOBHU, TOAYPOBHA. ATOMHBIE OpOUTaIH, S-, P-,
d-asreMenThI. OCOOCHHOCTH pacIpelieiCHHs 3JICKTPOHOB 1O OpOUTANISIM B
aToMax  JJIEMEHTOB  TMEPBBIX  YEThIPEX  MEPUOAOB.  DIEKTPOHHAS
KOH(Urypanus aTOMOB
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1.2

[Tepuonnueckuil 3akoH U [lepuoanyeckas cucreMa XMMUYECKUX DIIEMEHTOB
JI.1I. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3akoHa M Ilepmonmueckon
cucTteMbl Xxumuueckux anemeHtoB .M. MenzaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOICTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
N0 rpyIlIaM KW NEpUoaaM. 3HAYEHUE NEPUOJUYECKOrO 3aKOHA B PA3BUTHHU
HAyKH

L3 Ctpoenue BellecTBa. XHUMHUYECKas CBS3b. BHIBl XUMHUYECKOW CBSI3U
(koBaJIeHTHAsT HETOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajundeckas). MoHbI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHMS KOBAJICHTHON XHUMHUYECKOU
cBs131 (0OMEHHBIN ¥ JOHOPHO-aKIIENTOPHBIN). BogopoHas cBs3b

1.4 |BajneHTHOCTb. DJIEKTPOOTPHUIIATEIbHOCTh. CTENeHbh OKUCIICHUS

L5 BemjectBa  MOJEKYJISIPHOTO W HEMOJEKYJISAPHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEMIECTBA. THWIBI KPUCTAUIMUECKHUX  PEIICTOK.
3aBUCUMOCTh CBOWMCTBA BEHIECTB OT THUMA KPHUCTALUIMYECKOW pENIeTKH.
[ToHsiTHE O TUCHEPCHBIX CHCTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBasi 10Ji BEIIECTBA B paCTBOPE

16 Knaccudukanus HEOPraHMYECKUX COEIMHEHU. Homenknarypa
HEOPraHNYECKUX BEILECTB

1.7 .
Xumuueckass — peaknus. Kiaccudukaimms — XUMHUYECKMX — peakiuil B
HEOPraHMYEeCKOM M OPraHNYecKOil XHWMHHU. 3aKOH COXPAaHEHHUS MacChl
BEILECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPrUA IPU XUMUYECKUX
peakusx

1.8 |CkopocTh peakmuu, €€ 3aBUCUMOCTD OT Pa3IuIHBIX (DAKTOPOB

1.9
OOpatumMble peaknuu. XUMHYEeCKoe paBHOBecue. DaKTOphI, BIUAIONINE Ha
cocTosiHre xumuueckoro pasHosecus. [Ipunmun Jle [latense

1.10 OnexTponutuyeckas aucconuanus. CuiabHbIE M ClIa0ble JJIEKTPOJIUTHI.
Cpenla BOAHBIX pPAcTBOPOB BEIIECTB: KHCIAasg, HEUTpasbHas, IIEIOYHAs.
Peakuiun HOHHOTO OOMeHa

1.11 |OkuCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIITMHI

2 Heoprannueckast Xumus

2.1

Hemeramnel. Ilonoxenune HemetauioB B llepuogndeckoit  cucreme
xuMudeckux amemMeHToB J[.MI. MenzaeneeBa W 0COOEHHOCTH CTPOCHUSA
aTomoB. du3nueckue CBOKWCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAUIoB (Ha

MprMepe KUCIopoa, cepol, pocdopa u yrieposaa)
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2.2

XUMHUYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TalOr€HOB, CEphI, a30Ta,
docthopa, yriepoga W KpEeMHHUS)) U UX COCIUHEHHH  (OKCHUJOB,
KUCJIOPOJICOJIEPKAIIUX KHUCJIOT, BOJAOPOAHBIX coeauHeHuit). Ilpumenenue
Ba)KHCUIIIMX HEMETAJJIOB U UX COCAMHCHUM

2.3

Mertauibl. [lomoxenue MertamuioB B llepuoanueckon cucreMe XMMHUUYECKUX
hnemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX
o0osouek aTtoMoB MeTaioB. OOmme Quznueckue CBOWCTBA METAJJIOB.
CriiaBbl METAJIIOB. DNEKTPOXUMUYECKUN PsiJi HAPSDKEHUI METaJIIOB

2.4

XUMHUYECKUE CBONCTBA BaXKHEUIIMX METAUIOB (HATpUM, KaJui, KaJbIIHMH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKeJIe30, Me/Ib) U UX coeauHeHui. OO0uue
criocoObl MoTyueHust MeTajuioB. [IlpuMeHeHne MeTaJuIoB B OBITY M TEXHHUKE

2.5

['ecHeTHuecKkass CBSI3b HCOPTaHUYCCKHUX  BCHICCTB, IMPUHALICKANINX K
A3JIMYHBIM KJIaCCaM

XUMHUA U )KU3Hb

3.1

Ponp xuMum B oOecreueHnu 3KOHOFH‘ICCKOﬁ, BHGPFGTI/IHGCKOﬁ Hu HI/IIIIGBOﬁ
6630HaCHOCTI/I, pPa3sBUTUHN MCIOAUIUHBI. Ilonsatue o HAay4YHbIX MCTOHAAX
[TO3HaHUs BCIICCTB U XUMHYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienus 00 OOWMIMX HAyYHBIX [PUHIUIAX [TPOMBIIUICHHOTO
MOJIyYEHUsI BaXKHEHIIMX BellecTB. YeI0BEK B MUPE BELIECTB U MAaTEPUAJIOB:
Ba)KHEWILINE CTPOUTEIbHBIE MAaTepuajbl, KOHCTPYKIIMOHHBIE MaTEpHalIbl,
KpacKH, CTEKJIO, KepaMHuKa, MaTepHalbl IJis 3JIEKTPOHUKH, HAHOMATEpPUAJIbI,
OpraHUYeCcKUe U MUHEPAJIbHbBIE YI00peHus

3.3

XUMUS ¥ 30pOBbE 4YEJIOBEKAa: MpaBUjia MCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, IMpaBuia OE30MacHOr0 HMCIOJIb30BAHUS MpenapaTtoB OBITOBOM
XUMHUU B TTIOBCETHEBHOM KU3HU

IIpoBepsiembie Ha EI'D no xumuu TpeGoBanust

K pe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

cpeaHero oomero o0pa3zoBaHus

Kox

MPOBEPSIEMOT | OCBOCHHUS OCHOBHOUM 00Pa30BaTEIBHON MPOTPAMMEI CPETHETO
0 TpeOoBaHUs o01ero 0opa3oBaHms

[IpoBepsiemble TpeOOBaHUS K TPEAMETHBIM PE3yJibTaTaM

1

Bnanenue cuctreMol XUMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

1.1

OCHOBOIOJIAralomue MOHATUS (XUMUYECKHM D3JIEMEHT, aToM,
M30TOIIbI, 3JIEKTPOHHAsT 000JI0YKa aToma, s-, P-, d-32JIeKTpOHHEIC
opOuTanM aroMoOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSHUE
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aToMma, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas
CBs3b (O u T-CBA3h  kpaTHBIE CBSI3M), THOpUIM3AIUS ATOMHBIX
opOuTasield, KpUcTalInyecKasi peleTka, MoJib, MOJISIpHAs Macca,
MOJIAPHBIM  00bEM, MOJSpHAas KOHLEHTpAlLUs, pPacTBOPHI
(UCTUHHBIE, JUCIEPCHBICE CHUCTEMBI), KPUCTAJUIOTHUAPATHI,
yrAepoAHbIM  cKeneT, (yHKUMOHAJIbHAs Tpymmna, pajgukal,
U30MEpBl, CTPYKTypHas ¢opmMmyna, u3zomepus (CTpyKTypHas,
reomeTpudeckas (Iuc-, TpPaHCU30MEPHSsl), TOMOJIOTHUECKUM P,
TOMOJIOTH, YTJIEBOJIOPOABI, KHCIOPOA- M a30TCOAEpKallue
COEJIMHEHHUs, OMOJOTUYECKH AaKTUBHBIE BellecTBa (YIJIEBOJBI,
KUpPBI, O€JIKH), MOHOMEpP, TOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCJIMHEHMsS, KPEKUHT, PUGOPMUHT,
THUTIBI XUMUYECKHUX peakiui (OKHCIIUTETBHO-
BOCCTAHOBHUTEJNIbHBIE, OK30- M DJHIOTEPMHYECKHE, pPEaKIUu
MOHHOTO OOMEHa, TOMO- M TETepOTreHHble, OOpaTUMble U
HEOOpaTUMBIC), PACTBOpP, DJICEKTPOJUTHI, HEDICKTPOIUTHI,
ANEKTPOIUTHYECKAsT JUCCOIMAIMS, CTENeHb JIUCCOIMAIINH,
OKHUCJIMTENb,  BOCCTAHOBHUTENb,  DJEKTPOJIU3,  CKOPOCTh
XUMHYECKOUN peakiini, XMUMUYECKOE PAaBHOBECHE)

1.2

TEOPUM M  3aKOHBI  (TEOPHS  XUMHUYECKOTO  CTPOCHHS
opraHnyeckux  Bemects  A.M. bytneposa, TEOPUs
ANEKTPOJIUTHYECKOM aucconumauuu, lleproanyeckuii 3akoH
.. Memnpeneena, 3aKOH COXpaHCHUSA MacCChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIIME B OCHOBE IMMOHHWMAaHUS
OPUYMHHOCTH M CUCTEMHOCTH  XUMHUYECKUX  SIBIICHUI,
COBPEMEHHBIE TMIPEACTABICHUA O CTPOCHUM BEUIECTBA HA
ATOMHOM, MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSX

1.3

IMpCaACTaBICHHA 0) MCXaHHN3Max XUMHWYCCKUX peaKuHﬁ,
TCPMOANHAMHNYCCKUX KW KHHCTHYCCKHX 3adKOHOMCPHOCTAX HX
IIPOTCKaHUsA, (0) XNMHUYCCKOM  pPAaBHOBCCHH, AUCIICPCHBIX
CHCTCMaAx

1.4

(haKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX, COCTABE, MOJYUCHUU
1 0€30IMaCHOM HCITOJIb30BAHMH BAXKHEHIIMX HEOPTaHUYSCKUX U
OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATCIHLHOCTH
YyeJIoBeKa

1.5

oOmue Hay4yHbIC MPUHIUAIIBI XMMHUYECKOTO MPOUW3BOJCTBA (HA
puMepe MPOU3BOJICTBA CEPHOM KUCIOThI, aMMHUaKa, METaHoa,
nepepaboTku HeTH)

CdhopMUpOBAaHHOCTh YMEHUM BBISBIATH:
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2.1

XapaxkTepHbIE NPU3HAKK U B3aUMOCBSA3b HU3YYCHHBIX I[OHATHUM,
IPUMEHATh  COOTBETCTBYIOIME IIOHATUS IPU  OIHUCAHUHU
CTPOCHUS U CBOWCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB
U UX IIpEBpPALICHUN

2.2

B3aMIMOCBSI3b ~ XUMHUYCCKHX 3HAHUH C  TOHATHAMH U
NpEICTaBIEHUSMU APYTUX MPEAMETOB ISl O0JEe OCO3HAHHOTO
MOHUMAaHHUSI U OOBSICHEHUSI CYIIIHOCTH MaTEpUaIbHOTO €IMHCTBA
MuUpa

C(I)OpMI/IpOBaHHOCTB YMCHUS UCITIOJIB30BATh!

3.1

HaMMCHOBAHUA XUMHWYCCKHUX COCI[I/IHCHI/Iﬁ MCKIAYHAPOIHOTO
COIO34a TeOpeTquCKOﬁ )51 HpHKHaHHOﬁ XUMHUU WU TPUBHUAJIBHBIC
Ha3BaHUA BCHUICCTB, OTHOCANINXCA K HM3YYCHHBIM KJlaCCaM
OpPraHNYCCKHUX U HCOPTAHNYCCKUX COGIII/IHeHI/Iﬁ

3.2

XUMHYECKYI0  CHMBOJMKY I COCTaBieHUs  (opmyn
HEOPraHMYECKUX BELIECTB, MOJEKYJISPHBIX MU CTPYKTYPHBIX
(pa3BepHYTBIX, COKpAlIEHHBIX M  CKEJETHBIX) (opmyn
OpraHUYECKUX BEIIECTB

CdopMUpOBaHHOCTb YMEHUS KJIACCUDUIINPOBATD:

4.1

HCOPTraHUYCCKHUC BCIICCTBA, CaMOCTOATCIIBHO BLI6I/IpaTI>
OCHOBAaHUA W KpUTCPHUU A KJIaCCI/I(l)I/IKaHI/II/I N3Yy4aCMbIX
XUMHYECKHX 00BEKTOB

4.2

OpraHUYECKHEC BEIIECTBA, CaMOCTOSTEJIBHO BBIOMPATH
OCHOBAaHHMS W KPUTEPUH I KIaCCU(PHKAIMU HU3Y4acMBbIX
XUMHUUYECKUX 0O0OBEKTOB

4.3

0 Pa3IUYHBIM TIPU3HAKaM (YHUCIYy M COCTaBY pPearupyroIiux
BEIIIECTB, TEIUIOBOMY 3((PEKTYy peakinu, N3MEHEHUIO CTeTICHEH
OKHUCJICHHSI 3JIEMEHTOB, OOpPaTUMOCTU PEAKIUH, YYaCTHUIO
KaTajin3aTopa)

CdopMUpOBaHHOCTh YMEHHS XapaKTePU30BATh SIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YXJIECHHOM COCTOSIHHH) U
MOHOB XUMHUYECKUX 3J1eMEHTOB | - 4 mepuonos Ilepuoanueckoi
cuctembl .M. MenaeneeBa U UMX BaJCHTHBIE BO3MOKHOCTH,
UCTIOJB3ysl TOHATHS S-, P-, O-2JIeKTpoHHBIE OpOHTANH,
SHEPreTUYECKUE YPOBHU

ChopMUpPOBAaHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XHMMHUYECKHX JJEMEHTOB W 00pa3yeMbIX
MMM COCMHEHUH T0 MEePUOIaM U TpyImnam
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CdopmMupoBaHHOCTH YMEHHUS COCTaBJISATh YpaBHEHUSA
XUMHUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTb:

7.1

OKHUCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ IMoCpPeaACTBOM
COCTaBJICHHA OJICKTPOHHOI'O OajtaHca 3THX peaKHI/Iﬁ

7.2

YpPaBHEHUS  pEaKUMW  pa3IM4YHbIX  THUIIOB; IIOJHBIE W
COKpaIlleHHbIE YpaBHEHUSI PEaKlMii MHOHHOTO OOMEHa, YUYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT 10 KOHIIA

7.3

peakuuid TUAPOIM3a, peakluuid KOMIUIeKcooOpa3oBaHus (Ha
npuMepe THAPOKCOKOMIUIEKCOB IIMHKA M AJTIOMUHUS )

C(I)OpMI/IpOBaHHOCTB YMCHUS MOATBECPKAATD:

8.1

Ha KOHKPETHBIX npuMepax XapaxkTep 3aBUCHUMOCTH
PEaKIMOHHON CIMOCOOHOCTH OpPraHWYECKUX COCIUHEHUH OT
KPaTHOCTH W THIIA KOBAJCHTHOW CBsi3u (O m® T-CBA3W )
B3aMMHOT'O BJIMSAHHUSA aTOMOB U TPyl aTOMOB B MOJIEKYyJax, a
TaKkXKe€ OT OCOOCHHOCTEH peanu3aliy Pa3IuyHbIX MEXaHHU3MOB
MIPOTEKAaHUS pEaKIUM

8.2

XAPaAKTCPHBIC XHUMHYCCKHUC CBOMCTBA BCHICCTB
COOTBCTCTBYIOIIIMMHU JKCIICPUMCHTAMHU U 34AIIUCAMU ypaBHeHI/Iﬁ
XUMHYCCKUX peaKuHﬁ

ChopMUpPOBaHHOCT, YMEHUS XapaKTEPU30BaTh COCTaB W
BaKHEUIITHE CBOMCTBA  BEIIECTB, MpUHAJICKAMUX K
OTIPENICNICHHBIM KJlaccaM W TpyIIaM COeAWHEHUU (TpoCThie
BEIIIECTBA, OKCHUABI, THIAPOKCHUIBI, COJH; YIJICBOIOPOIBI,
npoctele A(UPHI, CHUPTH, (EHONBI, albIETUIbl, KETOHBI,
KapOOHOBBIC KHUCJIOTBI, CJOXHBIC A(MUPHI, KUPBI, YTIEBOHI,
aMHHBI, aMUHOKHUCIIOTBI, OCIIKH )

10

ChopMupoBaHHOCTb  yMEHHUSI  TPOBOJAUTH  pacyeThl IO
XUMHYECKUM (HOpMysiaM U YpaBHEHUSIM XUMHYECKUX PEAKITHil C
MCTIOJIb30BaHNEeM (PU3MUECKUX BEINYUH:

10.1

Macchbl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIHH,
€CJIM OJIHO M3 HCXOJHBIX BEIECTB JaHO B BHJIE PacTBOpa C
ONPEAEIEHHOW MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA WIIU
JAaHO B M30BITKE (MMEET IPUMECH )

10.2

MacCOBOM UM 00bEMHOI 07U, BBIX0/1a MPOAYKTA PeaKIUu

10.3

TEII0BOTO 3 PeKTa peakuuii

10.4

00BEMHBIX OTHOIIICHUH Ira30B
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10.5

M0 HAXOXKJICHUIO0 XUMUYECKOU (pOpMYJIIbI BEIIECTBA

11

Brnanenue cucreMol 3HaHUM O METOJAaX HAy4YHOIO IO3HAHUSA
SABJICHUN TPUPOJIBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax M
YMEHUE TMPUMEHATHh OSTU 3HAHUSA IPU DKCIEPUMEHTAIBHOM
UCCJIEIOBAHUM BEIIECTB M JJs OOBSICHEHUS XUMHUYECKUX
SIBIICHUWA, MMEIOIIUX MECTO B TMPUPOJAE, MPAKTHYECKON
NEATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHOW JKU3HU

12

ChopMHUPOBAaHHOCTh YMEHUSI TMPUMEHSTh  (MCIOJI30BATH)
3HAHUSI O  COCTaB€ M CBOMCTBaxX  BELIECTB A
SKCIIEPUMEHTAJIbHOM  TMPOBEPKM  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX pEAKUHH ¢
MPOTHO3UPOBAHUA  BO3MOXXHOCTEM  MX  OCYILIECTBIICHUS,
CUCTEMHBIC XUMHUYECKHE 3HaHHUS 1 OOBSICHEHHS W
MPOTHO3UPOBAHUS SABJICHUM, MMEIONIUX E€CTECTBEHHOHAYYHYIO
NPUPOJY; ISl TPUHITHS TPAMOTHBIX pEIICHUH TmpoljeM B
CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

C(l)OpMI/IpOBaHHOCTI) YMCHUS  IINIAaHUPOBATb W IIPOBOJAHTH
XUMHYECKUM OKCIICPUMCHT (HOHY‘IGHI/IG N H3Y4YCHHC CBOMCTB
HCOPTaHUYCCKUX MW OPraHUYCCKUX BCIICCTB, KAYCCTBCHHLIC

pCaKkunun YIJIIEBOAOPOO0B Pa3INYIHBIX KJ1aCCOB 141
KHCIIOPOACOACPKANINX  OPraHHMYCCKUX  BCIOCCTB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3aga4 I10 PaCIIO3HABAHHTO

HEOPTaHWYECKUX W OPraHMYECKUX BEIIECTB) C COOIIIOJICHUEM
npaBua  Oe3omacHoro  oOpalleHuss ¢ BEIIeCTBAaMU U
nabopatopHeiM  obopynmoBaHueM;  (GOpPMYyJIHUpPOBATh  IIEITH
WCCIICJIOBAHUS, MIPEJICTABIATh B PA3TUYHON (opMe pe3yIbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTH

14

CdopmMupoBaHHOCTH YMEHUS OCYIIECTBIIATH
[IEJICHANPABICHHBI MOUCK XWMHUYECKOW HWH(pOpMalud B
pa3IMYHBIX  WCTOYHWUKAX (HaydyHas ®  ydeOHO-HaydHas
JUTEpaTypa, cpelicTBa MaccoBoi MH(poOpMaruu, cetb IHTepHEeT
U Jpyrue), KPUTUYECKU aHAJIU3UPOBATH XUMHUUYECKYIO
uHdopManmio, TepepadaTeiBaTh €€ H  HCIIOJIb30BaTh B
COOTBETCTBUM C TTOCTABJIICHHON Yy4eOHOM 3aaueid

15

CdopMupoBaHHOCTh YMEHHUS MPOTHO3UPOBATH, aHATU3UPOBATH
U OLICHUWBAaTh HHQPOPMAIMIO C TMO3UIUN IKOJIOTUYECKOU
0€30MacHOCTH TOCHENCTBHIA OBITOBOM M MPOM3BOACTBEHHOMN
NEATEeNIbHOCTU 4YeJIOBEKa, CBA3AHHOU C MepepabOTKOW BEIIECTB;
c(hOopMUPOBAHHOCTH YMEHUU OCO3HaBaTh ONAaCHOCTh
BO3JICMCTBUSI HA JKMBBIE OPTraHU3Mbl OIPEIACICHHBIX BEIIECTB,
MOHUMAasi CMBICI  T[IOKa3aTeds MpPEeNeNIbHOW  JOMyCTUMOU
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KOHIIGHTPAllik, ¥ TOSACHATh HA MpUMEpax  CIOCOOBI
YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPESIHOTO BO3JICHCTBHS Ha
OpTaHH3M.

IlepedeHb 3J1eMEHTOB coepxaHusi, mpoBepsieMbix Ha EI'D mo xumun

Kox

[IpoBepsieMblii 2IIEMEHT COIEPKAHUS

1

TeopeTquCKHe OCHOBBI XMUMHUH

1.1

Crpoenne BemiectBa. CoBpeMeHHass MOJIEJb CTPOEHHUS aToMa.
Pacnpenenenne  ANEKTPOHOB MO  DHEPrEeTHYECKUM  YPOBHSIM.
Knaccuduxanus xumudeckux 3yemMeHTOB. OCOOEHHOCTH CTPOCHUS
SHEPreTHUYCCKUX YPOBHEH aTOMOB (s-, p-, d-amementoB). OCHOBHOE U
BO30YXKJECHHOE COCTOSIHHUSI aTOMOB. OJIEKTPOHHAsl KOH(HUTypalus
aToma. BasieHTHBIE JIEKTPOHBI

1.2

[lepnognueckas cucrema xumuueckux snemeHToB .M. Menneneena.
Ousznueckunt cmbica llepuognueckoro 3akona .M. Menpaeneena.
[IpyrunHBl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX
COCMHEHUN IO TMepuoJlaM U TIpynnaMm. 3aKOHOMEPHOCTH B
U3MEHEHUN CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIMHEHUM,
BBICIIIUX OKCUJIOB U TUJIPOKCUIOB

1.3

BanienTHOCTB. Dn€KTpOOTpHULIATENBHOCT. CTEIEHh OKUCIECHUS

1.4

Bunsl xumuueckod cBsi3M (KOBaJIEHTHAsl, MOHHAsA, METaJUIMYECKas,
BOJIOPOJIHASI) M MEXaHU3Mbl €€ 00pa3oBaHUs. MEXMOIEKYIIpHbIC
B3aMMOJICUCTBUSA. BeliecTBa MOJNEKYISIPHOIO U HEMOJIEKYJISIPHOTO
CTpoeHHUs. THUIbI KPUCTANTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTALUIMYECKON PEIIETKH

1.5

Xumuueckast peaknus. Knaccupukamuss XUMHYECKHUX pEaKIuil B
HEOPraHMYeCKON M OPraHNYeCcKOd XMMHUHU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB

1.6

CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAaKTOPOB

1.7

TemoBbie 3G (exT XUMHUYECKHX peaknuid. TepMOXUMHYECKHE
YpaBHEHUSA

1.8

OOpatumMpie  peaknmuu. XUMHUYECKOe paBHOBecue. DaxTophl,
BIIASIOIINE HA COCTOSHUE XMMHUYECKOro paBHoBecus. [IpmuHmun Jle
[TaTenwe

1.9

9JI€KTpOJII/ITI/I‘-ICCKa$I Jucconuranms. CunbHbIC u cirabnIe

63



anekTponuThl. Cpema BOIHBIX PAcTBOPOB  BEIIECTB:  KHCTaf,
HelTpanbHas, menouHas. CTeneHb AUCCONMAuK. Peakiimum HOHHOTO
oOMeHa

1.10 |T'maponus couseit. HMonHoe mpousBeneHue BoJbl. BoxopoaHbii
nokazatenb (pH) pactBopa

1.11 |CnocoObl BbIpaKe€HUsS KOHIICHTPAIIMM PACTBOPOB: MaccoBas JOJs
PaCcTBOPEHHOIO BEIIECTBA, MOJISIpHAs KOHIIeHTpauus. HaceleHHble n
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamtoruaparsl

1.12 | OxucnauTenbHO-BOCCTAaHOBUTENbHBIEC peakiuu. [loBeeHne BelecTs B
cpenax c pa3HbIM 3HaueHueM pH. MeTo/ibl a5ekTpoHHOTO OanaHca

1.13 | DnexTpoau3 pacTBOPOB U PaCIIaBOB COJIEH

2 OCHOBBI HEOPTraHUYECKON XUMUHU

2.1 |Knaccudukamuss HeopraHuyeckux coeauHenuil. HomeHkmarypa
HEOPraHMYECKUX BEILECTB

2.2 | XuMUYeCKHe CBOMCTBA BAXKHEMIIMX METAJIOB (HATpUM, Kaui,
KaJdbl[Ui, MarHui, aJlOMUHHUMA, ITMHK, XPOM, >Kele30, Melb) U HX
coenuHeHuid. O01IMe cocoOb! MOIYyYeHHUS METAIITIOB

2.3 | XuMUYecKHe CBOMCTBAa BaXKHEWINX HEMETAJIOB (TajOreHOB, CEpHI,
azota, ¢ocdopa, yriaepoja u KpeMHHUS) U UX COSTUHEHUN (OKCHUIIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN )

2.4 |T'eHeruueckasi CBSI3b HEOPTAHMUYECKHX BEIIECTB, MPUHAICKAITUX K
Pa3JIMYHBIM KJIaccam

2.5 |Unentudukamus HeopraHWyeckux coenuHeHud. KadecTBeHHBIS
pEaKIUK HA HEOPraHUYECKNE BEUIECTBA U HOHBI

3 OCHOBBI OpraHMYECKON XUMUU

3.1 |OcHOBHBIE  TIONIOKCHHSI ~ TEOPUHM  XUMHUYECKOTO  CTPOCHHS
oprannueckux coeauHennii A.M. BytnepoBa. YriepoaHsblil ckenet
OpPraHu4ecKor MOJeKyJbl. KpaTHOCTP XMMHUYECKOW CBA3U, O U
n-cBA3U | spd-, sp?-, SP-ruOpHUAM3alME OpOuUTaeil aTOMOB yriepona.
3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOI'O CTPOEHUSI MOJIEKYI.
I'omonoru. I'omonoruueckuit psa. M3omepusa u nzomepsl

3.2 |llomsatne o ¢yHKIMOHANBHON Tpymme. OpueHTanuoHHbIEe 3(PhEKThI
3aMeCTUTENEN

3.3 |lIpencraBienne ©O KIacCCU(PUKANMKA OPTaHUYECKUX  BEIICCTB.

Homenkiatypa oOpraHMYecKMX COEAMHEHUU (CHUCTEMaTH4ecKas) H
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TPUBHUAJIbHBIC HA3BAHHA Ba)XKHCUIIIMX HpeI[CTaBHTGHeﬁ KJIaCCOB
OpraHHMYCCKUX BCHICCTB

3.4

CBoOoHOpaIMKaNbHBIA M HOHHBIA MeXaHU3Mbl peakuuu. [lonsaTue o
Hykiaeodpune u anekrpoduie. IlpaBuno MapkoBHukoBa. [IpaBuiio
3ailneBa

3.5

AnkaHpl. XHWMHUYECKHME CBOMCTBA QJIKAHOB: TAJOT€HUPOBAHUE,
JNETUAPUPOBAHUE, TEPMUYECKOE pas3iiokKeHue, KPEKUHT,
uzomepusauus, ropenue. Ilomydyenue ankaHoB. IllukioasKkaHBI.
Cnemuduka CBOUCTB IUKIOAIKAHOB C MaJIbIM pa3MepoM IIHMKJIA.
Peakuuu mprucoeguHeHNs U pauKaIbHOTO 3aMELICHUS

3.6

AJKEHBI. XUMUYCCKUE CBOMCTBA: peakunun MPpUCOCOANHCHUA
(FaJIOFeHI/IpOBaHI/IC, r'mapupoBaHUC, r'maporaJorcHupoOBaHuC,
anpaTauI/m), ropcHu:, OKHCJICHUA )51 MMOJIMMCPHU3aAlINH.
HpOMBIIIIJICHHBIe Hu Ha60paTOpHI)IC CIIOCOOBI IMOJIYYCHH: AJIKCHOB

3.7

AHKa}II/IeHBI. XHUMUUYECKHE CBOMCTBA AJIKaANCHOB: pPCaKkunun
IMPUCOCOANHCHUA (FI/IJIpI/IPOBaHI/IC, FaHOFGHHpOBaHHG), ropcHusda ¢
IMMOJIMMCPHU3AIIUN. HOHY‘IGHI/IG AJIKaIHUCHOB

3.8

AnkuHbl. XUMHYECKHE CBOMCTBA: pPEaKIUU  MPUCOCTUHEHUS
(raoreHupOBaHUE, TUJIPUPOBAHUE, ruapaTanus,
TUAPOTAIOTEHUPOBAHUE) KaK CIOCOO0 TMOJy4YeHHUs TMOJUMEPOB U
IpYruX TOJNIE3HBIX MpoAyKToB. Peaknuu 3amemenus. [openue
aleTWJIEHa KaK HMCTOYHUK BBICOKOTEMIEPATYPHOTO IUIAMEHU IS
CBapKu W pe3ku MeTauioB. [I[pumenenue aneruieHa

3.9

Apenbl. XuUMHUYeCKHE CBOMCTBA OEH301a: peakiuu EKTPOPUIBLHOTO
3aMEUIEHUs, NPHUCOCIUHEHUS (TUAPUPOBAHUE, TaJTOTCHUPOBAHUE).
Peakmust ropenns. OcOOEHHOCTH XMMHYECKHUX CBOWCTB TOJYyOJa.
[Tony4yenune Genszona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB CTHUPOIIA.
[Monmumepuzamus ctupona. CrocoObl MOMy4YeHUS W MPUMEHEHHUE
apoOMaTHUYECKUX YTIE€BOJIOPOJIOB

3.10

Couptel.  IlpenenbHble  OAHOATOMHBIE  CHUPTHI.  XHUMHYECKHUE
CBOMCTBA: B3aUMOJCHCTBHE C HATPUEM KakK Croco0 YCTaHOBJICHHUS
HAJU4Usl TUJIPOKCOTPYIBI, C TaJOr€HOBOAOPOAAMHU Kak CIoco0
MOJIyYCHUSI  PACTBOPUTENECH, BHYTPHU- H  MEKMOJICKYJSIpHAs
nerugparanus. Peakuuss ropenus. [lomyuyeHuwe sTaHONa: peakius
OpOKeHHSI TJIIOKO3bI, THApATalus OJTHICHA. OTWICHIJIHUKOIb U
[JIMUEPUH KaK IPEACTaBUTEIN MPEIEIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enon. XuUMHYECKHE CBOMCTBa (eHona (peakuuu ¢ HaTPHUEM,
TUAPOKCUAOM HaTpusi, OpoMoM). [lonyuenue gpenona

3.12

Anbaernibl. XUMHYECKHE CBOWCTBA MPEACTbHBIX  AJIbJACTH]IOB:
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THIPUPOBaHNE;, KaueCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO TPYIITY
(peakuust "cepeOpsiHOTO 3epkajna’, B3aUMOJECHCTBUE C THMIAPOKCUIOM
Meaun (II). Ilomydyenuwe mnpenenbHBIX —aIbJETHAOB: OKUCICHUE
CHUPTOB, THApATalMs aleTHIeHA. AIIETOH KaK MpeJACTaBUTENb
KeTOHOB. OCOOEHHOCTH PEAKIIMK OKUCICHHS alleTOHa

3.13

KapOGoHoBble  KHCIOTBI. XHMMHUYECKHE CBOWCTBA  MpEAENIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. OCOOEHHOCTH XHUMHUYECKUX
CBOWCTB  MYpaBbMHOW  KucinoThl.  llomydeHue  mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIJIOT: OKHCIIEHHE AJIKAaHOB, aJKEHOB,
NEPBUYHBIX CIOUPTOB, aIbJETUJIOB. Bpicline mnOpenenbHblE U
HenpeeabHble KapOOHOBBIE KUCIIOTHI

3.14

Crnosxuble 3¢upsl 1 Kupbl. CIOCOOBI MOTYUYEHUS CIOKHBIX 3(HUPOB.
O6patumocTh peakuuud dTepudukanuu. IlpuMeHeHHe CII0XHBIX
5(¢UpOB B MUIIEBON U Map(rOMEpHON MPOMBIIUIEHHOCTH. JKUPbI Kak
CIIOXHBIE D(QUpPHl TJIHIEPUHA M BBICIIMX KAapOOHOBBIX KHCIOT.
XHWMHUYECKHE  CBOMCTBA  JKMPOB: THAPUPOBAHHE, OKHUCIICHUE.
['upponus, WM OMBUIEHHE, KUPOB KAaK CHOCOO MPOMBIIUIEHHOTO
TMOJTyYEHHs COJIEH BBICIINX KapOOHOBBIX KHCJIOT. MbUld Kak coin
BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIUM C YYACTUEM CHUPTOBBIX U
QTBJACTHIHOW TPYNI M MOJOYHOKHCTIOEe Opoxenue. I[Ipumenenue
[JIIOKO3bl, €€ 3HAuYeHUE B JKU3BHEACATEIHLHOCTH OpraHu3Ma.
Jucaxapunpl: caxapo3a, MalbTo3a. BoccTaHaBnuBawImue U
HEBOCCTaHABJIMBAIOIINE JuUcaxapuabl. [Uapoin3  AucaxapuioB.
[Tonucaxapuabl: Kpaxman, TIiaukoreH. CTpoeHHe MaKpOMOJEKYJI
KpaxMmaljia, TJMKOT€HAa W LEeUIoo3bl. (PU3WUECKHE CBOWCTBA
Kpaxmajia ¢ [EJUI0JIO3bl. XHUMHYECKHME CBOMCTBA KpaxMaia:
TUJIPOJIA3, KAYECTBCHHAsI PEakuus ¢ MoA0M. XUMHUYECKHE CBOMCTBA
IIEJUTFOJIO3BI: THAPOJIU3, ToJydeHue 3(pupoB 1emioa036l. [lonsatue 06
UCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TATHBIN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHMS: PEAKIIMH C BOJIOH,
KUCJIOTaMH, pEaKius TOpEeHWs. AHWIMH KaKk MpeACTaBUTEIb
apOMATUYECKUX  aMUHOB. XHMMHUYECKHE  CBOWCTBA  AaHWJIMHA!
B3aMIMOJICHCTBHE C KHCIOTaMH, OpOMHOW BOJOH, OKHCJICHHE.
[TonydyeHre aMUHOB aJKUJIMPOBAHMEM aMMHaKa U BOCCTAHOBJICHUEM
HUTPOMPOU3BOJIHBIX YTIEBOAOPOJI0B

3.17

AMUHOKHCTIOTBI W O€nku. AMHMHOKHCIOTHI Kak amM(pOTepHbIE
OpraHUYecKue COCIMHEHUSI. OcHOBHbIE AMUHOKUCIIOTHI,
obOpaszyromue Oenku. XHUMHUYECKHE CBOWCTBA OCIKOB: THIPOIH3,
JeHaTypalusi, KauecTBEHHbIE (I[BETHBIC) PEAKIIMU Ha OCJKU

3.18

Crtpoerne © CTpyKTypa TIOJIMMEPOB. 3aBUCUMOCTh CBOWCTB
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MOJIMMEPOB OT CTPOeHUsT MojeKyd. OCHOBHBIE CHIOCOOBI MOJY4YECHUS
BBICOKOMOJICKYJISIDHBIX COCIMHEHUN: peaKUUu MOJIUMEPHU3ALNN U
nonuKoHAeHcanuu. Knaccudukaius BOJOKOH

3.19

Nnentudukanms OpPraHUYECKUX COCMHECHUM. Pemenue
JKCIIEpUMEHTAJBHBIX 3aJady Ha paclo3HaBaHUE OPraHUYECKUX
BELLECTB

3.20

I'eneTuueckas cBs3b MCXKIY KiIaCCaMU OPraHn4YCCKuX COCI[I/IHGHI/Iﬁ

XUMHUA U )KU3Hb

4.1

Xumusi B TMOBCeAHEBHOW >ku3HU. [IpaBumiia Oe3zomacHoil paboOTHI ¢
CIKUMH, TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMHU, CPEICTBAMM
OBITOBOM XUMHH

4.2

XuMHsL W 30pOBbE. XHUMHS B MEIUUHUHE. XHUMHUS H CEJIbCKOE
X035IUCTBO. XHWMHUSL B MPOMBIIUIEHHOCTH. XUMHS M DHEpPreTUKa:
OPUPOAHBIA W  TOMYTHBIM HEPTAHOM Tras3pl, UX COCTaB U
ucnonb3oBanre. CoctaB HedTH U ee mnepepaboTka (MPUPOIHBIC
UCTOYHUKH YTJIEBOJOPOIOB)

4.3

XUMHUS U 9KOJIOTHsI. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl
u ero mnociuencrteus. OxpaHa THApPOCQEpPHI, MOUYBHI, aTMOCHEPHI,
¢baopsl U QayHbl OT XUMHUUYECKOTO 3arpsasHeHus. [Ipobiema oTxo010B
¥ TOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKU SHEPTUU

4.4

OOmue npencTaBieHUsT O MPOMBIIUICHHBIX CHOCO0aX TMOMyYeHUs
XUMHUYECKUX BEUIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHaKa, CEPHOMU
KUCIIOTHI). YepHas u 1BeTHas meTauryprus. CTEKIo U CUIIMKATHAs
IPOMBILIIEHHOCTh. [IpombinneHHass opranudeckass Xumus. CbIpbe
JUIS. OPraHUYECKOM ITPOMBIIUIEHHOCTH

Tunsl pacyeTHBIX 3a1a4

5.1

Pacuetnl Macchl BCIICCTBA HIJIN oO0beMa Tra3oB IO HN3BCCTHOMY
KOJINMYCCTBY BCIICCTBA, MAaCCC HUJIN O6"beMy OJHOT'O M3 YHYAaCTBYIOIIHUX
B pC€aKIuH BCUICCTB

5.2

Pacuets! TenoBoro s dexra peaknuu

5.3

PacueTbl 00bEMHBIX OTHOIIICHUM T'a30B IIpHu XUMHYCCKUX PCAKIUAX

5.4

Pacyetsi Maccel (0OBbeMa, KOJHWYECTBA BEIIECTBA) MPOJAYKTOB
pPeaKIiM, €CIM OJHO U3 BEIIECTB JAHO B M30BITKE (MMEET MPUMECH )

5.5

PacyeTsl MaccoBoOM miaM 00BEMHOM JOJIM BBIXOJa MPOAYKTA PEaKIIUU
OT TEOPETUYECKHA BO3MOKHOTO
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5.6

PacueTsl Mmacchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEaKLUu,
€CIM OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C ONpPEAEIECHHOM
MacCOBOM JI0JI€ paCTBOPEHHOI'O BELIECTBA

5.7 |PacyeThl ¢ uCnonb30BaHUEM MOHATUN "MaccoBas nois", "MossipHas
KOHLIEHTpauus", "pacTBOPUMOCTH"
5.8 |HaxoxxneHue MOJEKyISIpHON (POPMYJbI OPraHUYECKOTro BEIIECTBA 110

€ro IJIOTHOCTH H MACCOBBIM JOOJJAM 3JIEMCHTOB, BXOIAIIINX B €TI0
COCTaB, WJIA 110 IPOAYKTAM CropaHusd
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