MMHUCTEPCTBO OBPA30BAHMUS, HAYKH 1 MOJIOJAEXKHW PECITYBJIMKH KPBIM
AJIMHUHHUCTPALMSA YEPHOMOPCKOI'O PAMOHA PECITYBJIMKHA KPBIM
OTJEJ OBPA30OBAHUSA, MOJIOJAEXXH U CITOPTA
MYHUIUTIAJBHOE BIOJKETHOE OBILIEOBPA30BATEJIbBHOE YUPEXX/EHUE
«MEJKXBOJTHEHCKAS CPEJIHSAS ITKOJIA AUMEHU TAVJTYKOBA AHIPESI HHKOJIAEBAYA»
MYHUIIATTIAJTBHOT'O OBPA3OBAHWSI YEPHOMOPCKHW PAMOH PECITYBJIMKA KPBIM

PABOYAS ITPOI'PAMMA

yueOHOro npeamera « XuMHus»

nJis odyvarmuxesa 10-11 kuaaccos

(cooTBeTCcTBYET (heiepaIibHOI 00pa3oBaTeIbHOI IPOrpaMMe CpeaHero oo1ero
o0pa3oBaHusi, yTBep:KI1eHHOMH npuka3zom MunucrepcrBa npocseinenusi Poccuiickoii @egepaunu ot
18.05.2023 Ne 371)
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IMEPEYEHbB (KOJAUDUKATOP) PACITPEJIEJIEHHBIX 1O KIIACCAM ITPOBEPSIEMBIX
TPEBOBAHHMH K PE3YJIbTATAM OCBOEHU I OCHOBHOM OBPA3OBATEJIbHOM
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®denepanbHas paboyas mporpamma Mo ydeOHoMy npeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHass oOnactb «EcTrecTBeHHO-Hay4HBIE MpeaMeThD») (Haiee
COOTBETCTBEHHO — MPOrpamMMa Mo XMMHUU, XUMUS1) BKIIIOYAET MOSICHUTEIBHYIO 3aIMKCKY,
cojiep)kaHre OOydeHUsl, TUTAaHUPYEMbI€ PEe3yJIbTaThl OCBOCHUS MPOTPAMMbI MO XUMUH,
MJIAaHUPYEMbIE pPe3yJbTaThl, TEMAaTUYECKOE TUTAHHPOBAHUE, TEpeueHb (KoaupuKaTop)
pacmpeneNieHHbIX MO KjiaccaMm MPOBEpAEMbIX TPeOOBaHUN K Pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeILHOM MPOrpaMMbI CpEIHET0 00IIero oOpa3oBaHUs U SJIEMEHTOB
coJiepKaHUs IO XUMUHU.

[TosicHuTenpHast 3amucka OTpakaeT oOmue MEeNW WU 3aJadyd M3YYCeHHsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ H3YYEHHI0 OOyJaroIIMMUCH,
MECTO B CTPYKType y4eOHOro IiaHa, a TakKe MOAXOAbl K OTOOPY COJepKaHusl, K
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OTIPENETICHUIO  TUIAHUPYEMBIX  PE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
TJIAHUPOBAHMSI.

Conepxanne oOydeHHsS pacKpbIBaeT COJACP)KATCIbHBIC JIMHUU, KOTOPBIC
IpeIaraloTes Jjis 00s13aTeIbHOTO M3YYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHusI.

[InaHupyemble pe3yJbTaTbl OCBOCHHS TMPOTPAaMMBbI IO XUMHUHU BKJIHOYAIOT
JUYHOCTHBIE, METalpeJIMETHBIC Pe3yJbTaThl 32 BECh IMEpUO]] OOy4YCHHUS Ha YPOBHE
CpemHero oOIero o0pa3oBaHus, a TaK)Ke MPEIMETHBIC JOCTHIKEHUS 00yJaromerocs 3a
KaKIIBIN TO1 00y4YEeHUSI.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpPEIAHET0 001Iero oOpa3oBaHus pa3padoTaHa Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbLHON MPOrpaMMbl
cpeaHero ooiiero oopazopanus, mpeactaBieHHbIX B DI'OC COO, ¢ yuerom Konneniuu
npenojaBanusi y4eOHOro mnpeamera «XUMHUS» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii denepanuu, peanu3yrolnuXx OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMEI, U
OCHOBHBIX TOJIOKEHUI (PenepanbHoil paboueit mporpaMMbl BOCTIUTAHHUSI.

OCHOBY MOJX0/IOB K pa3pabOTKe MPOrpaMMbl IO XUMUHU, K OMPEACICHUIO O01IeH
cTpaTeruu OOy4YeHHUs, BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCSA CPEICTBAMU Y4eOHOTO
npeamera «Xumus» gana 10-11  kimaccoB Ha ©0a30BOM  YpPOBHE COCTaBWJIU
koHuenrtyanbHble mnonoxkeHus @OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJIEH,
COJICp’KaHMs, pPEe3yJbTaTOB oOOyuYeHUs] W TpeOOBaHUU K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMU C JaHHBIMHU TMOJOKEHUSIMH IporpaMMa 1Mo XUMHUHU (0a30BBIN
YPOBEHB) Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

yCTaHaBJIMBaeT o00s3aTelibHOEe (MHBApPUAHTHOE) TMPEIMETHOE  COJep KaHHeE,
ONpEeNEIIIeT KOJIMYECTBEHHbIE U KAUECTBEHHbBIEC €r0 XapaKTEPUCTUKHU HAa KaXXJOM 3Tare
M3YUYCHHS MPEIMETa, IPEeayCMaTPUBACT MPUHIUIIBI CTPYKTYPUPOBAHUS COJICPKAHUS U
pacrpeeneHus ero no KjiaccaM, OCHOBHBIM pa3jieliaM U TeEMaM Kypca;

JTaeT MPUMEPHOE paCTIpeICIICHHE YICOHBIX YacOB MO0 TEMATHUYECKUM pa3jiesiaMm,
PEKOMEHYEeT MPUMEPHYIO MOCIEI0BATEILHOCTh M3YUYEHUSI OTACIBHBIX TEM Kypca ¢
Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKU y4eOHOTro Mporecca,
BO3PACTHBIX OCOOEHHOCTeM oOyuaromuxcs 10 — 11 kiaccoB; AaeT METOAMYECKYIO
MHTEPIPETALNIO LIeJIeN U3yUYeHHUs MpeaMeTa Ha YPOBHE COBPEMEHHBIX HNPHOPUTETOB B
CUCTEME CcpeaHero obmiero o00pa3oBaHUs, COACPKATEIBHOW  XapaKTEPUCTUKH
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IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTPAMMBI
cpemHero ooOmero o00pa3oBaHUS (JUYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX),
OCHOBHBIX BUJIOB Y4E€OHO-TI03HABATEIBHON JEATEILHOCTH 00YUaIOIIEerocs 0 OCBOEHUIO
coaepkanus npeaMera. 1lo Bcem Ha3BaHHBIM MO3ULUAM B MpPOrpamMMe IO XHUMHUHU
coOJIo/lecHa  TIPEEeMCTBEHHOCTh C (QeaepanabHOil paboyeil mporpamMmmMoil OCHOBHOTO
oOmero obpazoBanusi 1Mo xuMuu (Uit 8—9 Ki1accoB 00pa3oBaTENbHBIX OpraHU3alui,
0a30BbBIl YPOBEHB ).

[Iporpamma 1o XMMHH SIBJISIETCS OPUEHTUPOM JIJIs1 COCTABICHUS pab0YNX MPOTpaMM,
ABTOPBI KOTOPBIX MOTYT MPEMJIOKUATH CBOM TMOJAXOJ K CTPYKTYPUPOBAHUIO U
MOCJIEAOBATEILHOCTH HW3Y4YEHHs] Y4yeOHOro marepuana, a TaKXKe CBOE BHUJCHUE
OTHOCHUTEJILHO BO3MOXHOCTH BbIOOpa BapUAaTUBHON COCTABJISIONICH COAEp KaHUs
npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHON (MHBApUAHTHOM) YaCcTH €r0 COACPKaHMUS.

XuMHuueckoe 00pa3oBaHME, MOJIy4aeMOE€ BBIITYCKHUKaMHU 001Ie00pa30BaTeIbHOM
OpraHu3alliu, SIBJISETCS HEOTHhEMJIEMOM YacThi0 HMX OOpPa30BaHHOCTH U  CIYXKHUT
3aBEPIIAIOIIUM ATAllOM pealiu3alliyd Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIHUX IEJIOCTHON CHUCTEME XMMHYEeCKOro oOpa3zoBaHus. Kirouesbie
IIEHHOCTH KacCaloTCsl MO3HAHUSI 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oOIel KyJabTyphl YelOBEKa, a TaKKe JKOJIOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBbI0 W TPHUPOJIHON cpeae. Peanmusyercss xumudeckoe 00Opa3oBaHHE
oOydJaronuxcsi Ha YpPOBHE CpEAHEro oOImero oOpa3oBaHUS CPEACTBAMHU Yy4eOHOTO
npeaMeTa « XUMHUsD, COAEPKAHUE U TIOCTPOEHNUE KOTOPOTO OIIPEAEIICHBI B IPOrpaMMe 10
XUMUU C YYETOM CIeUU(PUKA HAYKW XMUMHH, €€ 3HAUYCHUS B MO3HAHUH MPUPOJLI U B
MaTepUaIbHOW JKM3HU OOIIECTBa, a TAKXKE C y4eTOM OOIIUX IeJied U TPUHITUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHET0 00111eT0 00pa3oBaHus B
Poccuiickon ®@enepanum.

[Ipu dopmupoBaHuu coAepKaHUS MpeaMeTa «XHUMHS» YUYTEHBI CIETyIOLIne
MOJIOKEHUS O celu(UKe U 3HAYCHUN HAyKU XUMUHU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3IaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYpbl, BHOCHUT CBOW BKJIaq B (HOPMHUpPOBAHUE
pPaIMOHAIBHOTO HAYyYHOTO MBIIUICHHS, B CO3JaHHE I[€JIOCTHOTO MPEJCTaBICHUS 00
OKPYXAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOIBI U UYeJOBEKa, KOTopoe (popmMupyercs B
XVMMHHU HA OCHOBE MIOHMMAaHHS BEIIECTBEHHOTO COCTABA OKPYKAIOUIEr0 MUPA, OCO3HAHUS
B3aUMOCBSI3M MEXK]Iy CTPOCHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOXKHBIMHU O0JIaCTSIMHU
MIPUMEHECHUSL.

CoBpeMeHHasg XUMHSI Kak HayKa CO3MJaTelibHas, HayKa BBICOKMX TEXHOJIOTHM
HaIlpaBJIeHA Ha PEIICHHE TJI00aTBHBIX MPOOJIEM YCTOMUHUBOTO PA3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, MHUIINEBOM, HSKOJOTMYECKOW OE€30MacHOCTH W OXPaHbI
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310pOBbs. T€CHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKAMH, XUMUS CTaJIa
HEOTHEMJIEMON YacThI0O MHPOBOW KYJIbTYpPbl, HEOOXOIWMBIM YCIOBHEM YCIEUIHOTO
TPyAa U AKU3HU KaXI0T0 4jieHa O0IIeCTBa.

B cooTBeTcTBUM ¢ 00IIKMMU LENSIMU U IPUHLIUIIAMHU CPEIHETO 00111ero 00pa3oBaHus
cogepxkanue mnpeamera «Xumus» (10 — 11 kmaccel, 6a30BbIi YpOBEHb W3Y4EHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOArOTOBKY OOy4aroluXcs,
HEOOXOAUMYIO UM JJIsi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUEHUS B )KM3Hb COIIMYMA, IIPOJOJDKEHHsI 00pa30BaHMsI B pa3IM4HbIX 00JacTsIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBnsomyMy IpeaMeTa « XUMUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OO0IIast 1 HEOpraHUYEeCKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUM MO HEOPraHUYECKOU
XUMUU (C BKIIOYEHHEM 3HAaHUA U3 OOUIEd XUMUU) U OPraHUYECKOM XHUMHHU.
@opMUPOBAaHUE JAHHOW CHUCTEMbl 3HAHUM NpPH H3YyYEHUU NpeaMeTa 00ecredurBaeT
BO3MOKHOCTh PaCCMOTPEHHMS BCETO MHOTr000Opa3us BEIIECTB HA OCHOBE OOILIUX MOHATHUH,
3aKOHOB U TEOPUH XUMUMU.

Crpykrypa conepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKasi XuMUs» cpOpMUpPOBaHa B IPOTrpaMMe [0 XUMUU Ha OCHOBE CUCTEMHOT'O
noaxoja K M3y4eHUI0 ydeOHOro wmartepuana M OOyCIIOBI€HAa HMCTOPUYECKU
00OCHOBaHHBIM Pa3BUTUEM 3HAHUI HA OTIpE/IETICHHBIX TEOPETUUECKHUX YPOBHSAX. B Kypce
OPraHUYECKOM XMMHH BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUHU
CTPOCHHUSI OpPraHUYECKHUX COEAUHEHWH, a TaKXKe€ Ha YpPOBHE CTEPEOXHUMHYECKHX U
ANIEKTPOHHBIX MPEACTABICHUN O CTPOEHUH BelecTB. CBeieHUsI 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAlOTCS B PA3BUTHM — OT YTJIEBOAOPOJAOB JO CIIOXKHBIX OHOJOTMYECKU
AKTUBHBIX COCIMHEHMH. B Kypce OpraHn4eckol XWMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o00Iero 00pa3oBaHUsI TEpPBOHAYATILHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBSI3U, KJIAacCCU(UKAIIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMUUYECKON PEAKLINH.

B mpeamere «Xumus» 6a30BOT0 YpOBHSI pacCMaTpUBAETCS M3YUYEHHBIN HA YPOBHE
OCHOBHOTO 0O0IIero o00pa3oBaHUsl TEOPETUYECKUH Marepual M (HaKTOJIOTHMYECKUe
CBEICHMSI O BEUIeCTBaX M XMMHUUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u
HEOpraHWYecKas XUMUS» OOYyYaIOUIMMCS MPEIOCTaBISAETCS BO3MOXHOCTH OCO3HATH
3HaYeHHE MEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHUECKUX M METOJ0JIOTUYECKUX
MO3UIMH, TIy0Xe MOHATh MCTOPUYECKOE M3MEHEHHE (YHKUMN 3TOro 3akoHa — OT
00001I1aroIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Envnas cucremMa 3HaHMKM O BaXHEMIIUX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBAaX M IPUMEHEHMHM, a TaKXKE O XHUMHUYECKHX PEAKUUSIX, HX CYLUIHOCTH U
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3aKOHOMEPHOCTSX MPOTEKaHus AomnoiHseTcs B Kypcax 10 u 11 kiaccoB anemMeHTamu
coJiep KaHusl, UMEIOUUMHU KYJIbTYPOJIOTHUYECKUI U MPUKIIATHON XapakTep. DTH 3HAHUSA
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C APYTMMHU HayKaMu, PaCKphIBAIOT €€
pOJIb B TO3HABATEIIbHOW M TMPAKTHUYECKOW JESATEIBbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M MPAKTHUECKUX
NPWIOKEHU XUMUHU, MOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKH OCMBICIMBATh
UHGOPMAITUIO U IPUMEHSATDH €€ JIJIs TIOMOJIHEHUS 3HAHU M, PEIIeHNs] MHTEJUIEKTYalIbHbIX
U DKCIIEPUMEHTAIBHBIX HCCleNnoBaTeNbCckuX 3anad. CopepkaHue yueOHOTO IpeaMeTra
«XuMus» JaHHOTO YpPOBHA M3YYEHHsS] OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00yYaroIMXCsi MUPOBO33PEHYECKOM OCHOBBI JjIsl MTOHUMAaHUs (UII0cOPCKUX UIEH, TAaKUX
KaK: MaTepUaIbHOE €IWHCTBO HEOPraHMYECKOr0 W  OpPraHMYecKoro Mupa,
0OYCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, I103HABAEMOCTb
MIPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKIY HOBBIMU
(akTaMl U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTMYECKUX TpoOJieM, a Takxke MpoOJjieM COepexEHUs] IHEPTreTUUECKUX PECYpPCOB,
CBIPbs, CO3[JaHUSI HOBBIX TEXHOJIOTHIA U MaTE€pPUAJIOB.

B mutane peieHus 3aad BOCIUTAHUS, PA3BUTHS U COIMATIU3AlUUA O0yUYarOIIUXCA
IPUHATHIE IPOIPAMMON MO XUMHH ITOAXO0/ABI K OIIPEACIICHUIO COIAEPKAHUSA U TOCTPOCHUS
npeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE Y OOYYaIOMIUXCS YHHUBEPCAIbHBIX
y4eOHBIX JEHCTBUI, UMEIOUINX 6a30BO€ 3HAUEHUE JIJIS1 PA3JIMUYHbIX BUIOB €S TEIbHOCTH:
perieHus: mpoosieM, MoucKa, aHainu3a U 00padoTKM MHMOpMAaIU, HEOOXOIUMBIX JIJIs
OpUoOpeTeHUs]  OmbITa  MPAKTUYECKOW M HUCCIIENOBATENbCKOM  JESATEIBbHOCTH,
3aHUMAIOLIEN BaXKHOE MECTO B IIO3HAHUM XUMUU.

B npakTuke npenoaaBaHusi XMMHH Kak HA YPOBHE OCHOBHOTO O0IIero o0pa3oBaHUs
TaKk U Ha YPOBHE CPEIHEro 00IIero o0pa3zoBaHus, MPHU ONPEACIICHUH COAEPKATEIbHOM
XapaKTEpUCTHKU LeJIed M3y4eHHs] TMpeAMeTa HalpaBJICHUEM IEPBOCTEIEHHON
3HAYUMOCTHU TPAJAULMOHHO NpHU3HAETCs (POPMUPOBAHHE OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JESITEIbHOCTH YEI0BEKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOOMYECKOW TOYKH 3PEHHS TAKON
MO/IXO0/1 K ONPEAEIICHUIO 1IEJIe U3yUEHUs MTPEAMETA SIBISIETCS BIIOJIHE OIPaBIAaHHBIM.

[maBHBIMU TIETSIMU M3YYCHHS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro 00IIero
oOpa3oBaHMs Ha 0a30BOM ypOBHE SIBJISIIOTCSI:

GhopMHUpPOBAaHUE CHCTEMbl XMMHUYCCKHMX 3HAHMN KaK Ba)KHEHIICH COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpA, B OCHOBE KOTOPOM JIeXkKaT KIIFOUEBBIE TOHSTHS,
(dyHIaMEeHTAJIbHbIE 3aKOHbl U TEOPUU XHMHH, OCBOCHHUE S3blKa HAyKH, YCBOCHHE H
MOHUMAHHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakrTepa,
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03HAKOMJICHHE C MCTOPUEH WX Pa3BUTHs U CTAaHOBJICHHS; (OPMUpPOBAHUE U PA3BUTHE
MPEJCTABICHU O HAyYHBIX METOJaX IO3HAHUSl BEIIECTB M XUMHUYECKUX PEAKIIUM,
HEOOXOMUMBIX JUIsI TPUOOPETEHUS YMEHUUM OPUEHTUPOBATHCS B MHUpPE BEIIECTB H
XUMUYECKUX SIBJICHHUM, UMEIOIIMX MECTO B MPUPOJIE, B MPAKTHUECKOU U TTOBCEAHEBHOM
KU3HH;
pPa3BUTHE YMEHUI U CITIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOJIOIEHUEM
U OOBACHEHHEM XHUMHMUYECKOTO HJKCIEPUMEHTA, COOJIIOJICHUEM IpaBui 0e30MacHOTO
oOpalieHus ¢ BellecTBaMu.
CopeprkarenbHasi XapakTepUCTHKA 1IeJIed U 3a71a4 U3YUYEeHUsI ITPEeIMETa B [IpOorpaMme
0 XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU B
CUCTEME cpeqiHero obmiero oopazoanusi. CeroaHs B MpenoJaBaHud XUMHUU B OOJIbIIEH
CTETMIEHH OTAACTCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJCpP>KaHUsI 00yUeHHS,
OPUEHTUPOBAHHON HA MOJTOTOBKY BBITYCKHHKa 00IIc00pa3oBaTEIbHON OpraHu3aIluy,
BJIQJICIONIETO HE HAO0OpOM 3HAHUM, a (YHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh
crocobamMu ¥ YMEHHUSIMU aKTUBHOTO MOJYUYCHHS] 3HAHUN U MPUMEHEHUS UX B pealibHOU
YKU3HU JJIsI PEIICHUS TPAKTUUECKUX 3a]1ay.
B oTOM CBSI3M IIpU M3Yy4YEHUH MpeaMeTa «XUMHS» TOMUHHPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:
ajanTtaius o0y4JarImuxcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHKE UHTEIUIEKTYAJIbHO PA3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIILHOMY MPUHSTUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX NMpUMEHEHHEM; (POPMUPOBAHUE
y 00y4aromuxcs KIIFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHITHH ), UMEIOIIINX
YHUBEPCAIBHOE 3HAUCHUE JJISI PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEIICHUS IPOoOIeMm,
MOKCKa, aHaiM3a W 00pabOTKKM MHGOpPMAIMK, HEOOXOAUMBIX JJII MPUOOpETEHUS
OTIBITA JIESITEILHOCTH, KOTOPAasi 3aHUMAET BaXKHOE MECTO B MO3HAHUU XUMHH, a TAKKE IS
OILICHKH C MO3UIIHUNA SKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKHUX MPOIECCOB Ha OPraHU3M Y€JIOBEKA U MPUPOIHYIO
cpedy; pa3BUTHE I[I03HABATENIbHBIX HWHTEPECOB, HHTEIUICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW O00YyYaromUXCsl: CIHOCOOHOCTH CaMOCTOSITEIbHO TPHUOOPETaTh HOBBIE
3HaHUS TI0 XMMHUHM B COOTBETCTBHH C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BaTh
COBpPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUH JIsl TOWCKA U aHaTn3a Y4eOHOM 1 HAyYHO-
MOMYJISIPHON MH(POPMAIIMA XUMUYECKOTO COACpKaHUs;, (OPMUPOBAHUE U PA3BUTHE Y
OoOy4Jaronmxcsi acCOMATUBHOTO M JIOTMYECKOTO MBINIJICHUS, HaOJI0IaTeTbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIMMBI, B YAaCTHOCTH, TMPHU
[JIAHUPOBAHUM M  TPOBEACHUM XUMHUYECKOTO SKCIEPUMEHTA; BOCHUTAHHUE Y
oOy4Jaronuxcst yOek/IeHHOCTH B TYMaHUCTUYECKOM HAMPABIEHHOCTH XUMUHU, €€ BAXKHOU
poJIM B pEIHICHUH TJI00AJIBHBIX TNPOOJEM PAIMOHAIBHOTO MPUPOIONOIb30BAHUS,
7
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MOTMOJIHEHUSI YHEPTETUYECKUX PECYPCOB M COXPAHEHUS NPUPOJHOTO  PaBHOBECHS,
OCO3HAHUSI HEOOXOIUMOCTH OEpPEeKHOTO OTHOIIEHUS K MPUPOJIE M CBOEMY 3/I0POBBIO, a
TaK)XKe IMPUOOPETCHHUS OIbITAa HCIOJb30BAHUS TOJYYECHHBIX 3HAHWUW JJI1 MPUHATHUS
IPaMOTHBIX PEUICHUI B CUTYyallUsIX, CBA3aHHBIX C XUMUYECKHUMHU SIBIICHUSMU.

[Henn w 3amaud wW3ydeHHs TnpeaMeTa «XUMHs» TMOIYYWIA TOAPOOHYIO
METOJIMUYECKYI0 HMHTEpIpeTanuio B pasnaene «llnaHupyembie pe3ysbTaThl OCBOECHUS
IporpaMMbl 10 XUMHUW», TAaKUM 00pa3oM O00ECIEUYeHO YETKOE IMPEJCTABICHUE O TOM,
KaKHe 3HaHUS U YMEHUS UMEIOT MPSIMOE OTHOILICHUE K PEATN3AIMU KOHKPETHOM 1ETIH.

B yuebGHOM 1utaHe cpemHero obimiero oOpa3oBaHHs MpEeAMET «XUMHUSD» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEaMETHOM 00macTn « ECTeCTBeHHO-HAyUYHBIE TIPEIMETHI».

OO6m1ee YnCciIo 4YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYEHHS] XUMUHU, — 68 4yacos: B 10
kiacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COILEPKXAHUE OBYUYEHUSA

10 KJIACC TeopeTrnyeckne 0OCHOBbI OPraHU4eCKOil XUMHH

[Ipenmer opraHudeckoil XMMHHU: €€ BO3HHKHOBEHHE, Pa3BUTHE M 3HAUYCHUE B
MOJY4YEHUH HOBBIX BEIIECTB M MaTepUaIOB. TeopHsl CTPOCHHS OpPraHUYECKHX
coequHeHnit A.M. BytiepoBa, ee OCHOBHbIE MOJIOKEHUSA. CTpYyKTypHbIE (HOPMYIIbI
OpraHUYECKUX BemIecTB. ['omoiorus, n3omepus. XUMUYECKas CBSA3b B OPraHUYECKHX
COETMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3U.

[IpencraBienne o ki1accuUKaMM OpPraHUMYECKUX BemecTB. HomeHkmarypa
OpPraHMYECKUX COCIMHEHUH (CHCTeMaTHYecKasl) U TPUBUAIbHBIC Ha3BAaHUS BaXKHEUIITHX
MpeICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

OKCNIEpUMEHTANIbHBIE METOABbl H3Y4YEHMsI BEIIECTB M MX IPEBpallEHUi:
O3HaKOMJIEHHE C O0pa3lamMl OpPraHMYeCKHX BELIECTB M MaTepUalaMHd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPraHMYEeCKHMX BEIECTB, HAOJIOJEHUE U OINHCAaHUE
J€MOHCTPALIMOHHBIX OTIBITOB 110 MIPEBPALLEHUIO OPraHUYECKHUX BELIECTB IIPU HArpeBaHUU
(ru1aBrienue, 0OyTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTAaB U CTPOCHHUE, TOMOJIOTUYECKAN PsiZl. METaH M 3TaH — NpOCTEUIINE
MPEACTABUTENN AJIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (pEaKIMU 3aMEeIlECHUs U
rOpEeHus1), HaX0XKJACHHE B MPUPOJIE, TOJYUCHUE U IPUMEHEHHE.

ATKEHBI: COCTaB W CTPOEHHE, I'OMOJOTMYECKUU pPAA. OTWIEH W NPONWIEH —
OpocCTeHIlne NPeACTaBUTENN AJKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuun
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THApATAllMM, OKHUCICHUS U TMOJMMEpPU3AIUN),
NOJIyYE€HHE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIIIHNE
XUMHUYECKHME CBOMCTBa (peakuus nosmMepusanuu). IlonmydeHue CHUHTETHYECKOTrO
Kay4yyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUN PsiA. AIIETHIEH —
NPOCTEUIINI MPEACTABUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMHUUYECKHE
CBOMCTBa (peakiuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALMH, TOPEHUS),
NOJIyYeHHE U PUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKHUE CBOMCTRA (pEeaKIuu
TraJIOTEHUPOBAHNSI U HUTPOBAHHWA), MOJYYEHUE M NMPUMEHEHUE. TOKCUMYHOCTH apeHOB.
I'eHeTnueckast CBA3b MEXIY YIVIEBOJOPOJAMHU, NPHUHAMIEKAIIMMH K Pa3IHYHBIM
KJIACCaM.
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[TpuponHbIe UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHblii a3 U NomyTHbIE HEPTIHBIC
ra3el. HedTp 1 ee mpoucxoxnenne. CriocoObl mepepaboTKu HEPTH: IeperoHKa, KPeKUHT
(TepMuyecKuil, KaTtaauTHueckuii), nuponu3. llpoayktel mnepepaboTku HedTH, HX
OPUMEHEHUE B NPOMBILUIEHHOCTH W B ObITy. KaMeHHBI yroib M NPOIYKTHI €ro
nepepadoTKHU.

OKCIEPUMEHTAIBHBIE METOJABl HW3Y4YEHMS BEUIECTB U MX  [PEBPALLCHUI:
O3HaKOMJIEHHE ¢ Oo0Opa3llaMy IUIacTMAacC, KaydyKOB M pe3HHbl, Kojuiekuuu «Hedtb» u
«YTOnp», MOIEIUPOBAHUE MOJIEKYJ YIJIE€BOJOPOJOB M TaJOT€HONPOU3BOAHBIX,
MIPOBEJICHUE MPAKTUIECKOM PabOTHI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuernsie 3anaum.

Bbruncnenus no ypaBHEHHIO XUMUYECKOW peakuuu (Macchl, 00bemMa, KOJINYecTBa
UCXOJHOIO BELIECTBA WJIM MPOJAYKTa peaklUUd [0 H3BECTHBIM Macce, O0BbeMy,
KOJIMYECTBY OJTHOTO M3 UCXO/JHBIX BELIECTB WM NPOAYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METAHOJI U ATAHOJ: CTPOEHUE, PUBHUECKUE U
XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMM MeETajulaMH, TaJOT€HOBOIOPOJaMU,
ropeHue), npuMeHeHrne. BogopoiHbie CBsI3U MEXAYy MOJIEKyJaMu cioupToB. JleiicTBue
METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbi€ CIUPTHI. DTHJICHIIUKOJIb U TJIMIEPUH: CTPOCHUE, (DU3NUYECKUE U
XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBHE CO IIECJIOYHBIMM META/UIaMH, KauyeCTBEHHas
peakiysi Ha MHOTOaTOMHBIE CrUpThl). JlelicTBue Ha opraHu3M yenoBeka. [IpumeHeHue
[JIMLEPUHA U STUJICHIJIMKOJIS.

deHo: cTpoeHUE MOJICKYJIbI, (PU3NUECKHUe M XUMHUUYECKHEe CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHona.

Anpaerunpl. DopMalibieru, aleTadbJAeTu: CTpOeHUE, PU3NYECKUE U XUMUUYECKHE
CBOMCTBA (peaKIuu OKUCIIEHUS U BOCCTAHOBJICHUSI, KAU€CTBEHHBIC PEAKIIUHN ), TIOJTyYCHHUE
Y IPUMEHECHUE.

OIHOOCHOBHBIE Tpe/e/IbHbIE KapOOHOBBIC KHUCIOTHL. MypaBbHHAsi U YKCyCHas
KHUCJIOTHI: CTpOeHUE, (PU3NIECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIIME JJIs Kacca
KHCJIOT, peakius J>Tepudukaiuu), IMoldydyeHrne u mnpuMmeHeHue. CreapuHOBas U
OJICMHOBAsI KMCJIOTHI KaK MPEJACTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblila Kak COJTU
BBICIITNX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxnple 2(QUpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIONKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenne xupoB. bruonornyueckast posb KUPOB.

VYrneBonbl: coctaB, KiaaccuUKAIUs YIJIEBOAOB (MOHO-, M- M TOJHCAXapuibl).
['mroko3a — mpocTelmit MOHOCaXapu: 0COOCHHOCTU CTPOEHUS MOJICKYJIbI, (PU3UUECKUE
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U XUMHUYECKHE CBoMcTBa (B3aumopeiictBue ¢ rugapokcunoM wmenu(Il), okucnenue
aMMHa4HbIM pacTBOpoM okcuzaa cepedpa(l), BoccTaHOBIEHHUE, OpPOKEHUE TIIFOKO3bI),
HAXOXJEHUE B MPHUPOJIE, MPUMEHEHHE, Onojoruueckas posb. Porocunres. Opykro3a
KaK U30Mep TITIOKO3BI.

Kpaxman u nemmono3a kak mnpupojaHbie mnonumepbl. CTpoeHHne Kpaxmaia u
HEeJUTI0J103bl. PU3NYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaia (TUAPOJIN3, KaueCTBEHHAS
peaKiusi C UOJOM).

DKCIepUMEHTaIbHBIE METO/IbI U3YUEHHUSI BEIIECTB U UX MPEBPAILICHHI: TPOBEICHUE,
HaOJIOJICHUE W  ONKHCAaHUE JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHbIC PpEaKIMM OJHOATOMHBIX CIHUPTOB (OKHUCJIEHUE JTaHOJA OKCHUIOM
Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCUCTBHE TJIMIIEPUHA C THUIPOKCUIIOM
meau(ll)), anbneruaoB (OKHCIEHHE aMMHA4YHbBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmenau(Il), B3aumoneiicTBME Kpaxmaia C  HOJIOM), IIPOBEJCHUE
MPaKTUYECKON pabOoThl: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

Pacuetnsie 3aqaum.

Boruncienus mo ypaBHEHHUIO XMMHUYECKOW peakiuu (Macchl, 00bemMa, KOJIM4ecTBa
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMu IO M3BECTHBIM Macce, O0BbeMy,
KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIIM MPOJTYKTOB PEAKIINH).

A3oTcoaep:kaliue OpraHnyecKue coenHeHus

AMMHOKHCIIOTBl Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Duznyeckue u
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha mpuMepe riauiuHa). buonornueckoe 3HaueHue
aMuHOKHUCTOT. [lenTusl.

benku Kkak NpUPOJHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. llepBuuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XMMUYECKHUE CBOMCTBA OEIKOB: THAPOJIU3,
JIeHaTypalus, KaueCTBEHHbIE PEaKLUU Ha OEJIKH.

OKCIepUMEHTANIbHBIE METObI U3YUYEHHUSI BEIIECTB U UX MPEBpallleHUi: Ha0JIt01eHne
U OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHaTypauus OENKOB IMpH HarpeBaHHH,
IIBETHBIC PEaKIIUN OSITKOB.

BroicokoMoieKkyJIsIpHBIE COeIMHEHUSI
OCHOBHBIE TOHSTHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED,

MOJIMMEDP, CTPYKTYPHOE 3B€HO, CTEIIEHb MTOJIMMEPU3ALINH, CPEAHSA MOJICKYJISIPHAs Macca.
OcHOBHBIE METOJIbI CUHTE3a BBHICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJMMEpU3alus U
MTOJIMKOHAEHCAIMS.

OKCIIepUMEHTAIbHBIE METOJbl H3yYEeHHS BEUIECTB U WX  MOpeBpallcHUN:
O3HAKOMJIEHHE C O00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.
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MexnpeaMeTHbIe CBA3H

Peanuzanus MeXNpEeIMETHBIX CBSA3CH MPU U3YYEHUHM OpraHudeckord xumuu B 10
KJIACCC OCYHICCTBILICTCA YCPC3 HMCIIOJIIB30BAHHC KaK 06HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TaK H HOHHTHﬁ, ABJAIOIAXCA CUCTCMHBIMU IJIsI OTACIIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO01mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIN3, CUHTE3, KIacCH(pUKAIMS, MEPUOAUIHOCTh, HAOIIOICHUE, U3MEPECHHUE,
OKCIICPUMCHT, MOACIIMPOBAHHUC.

dusuka: MaTcpuid, SHCPIrusi, Macca, aToM, 3JICKTPOH, MOJICKYIJIA, BHCPFGTI/I‘-ICCKI/Iﬁ
YPOBCHL, BCIICCTBO, TCIIO, O6T)CM, arperaTHoc¢ COCTOSAHHC BCIICCTBA, (1)H3HII€CKI/I€
BCJIMYMUHBI 1 CIMHUIIBI UX U3MCPCHUA.

buomnorus: KJICTKA, OpraHusm, 61/100(1)epa, oOMeH BCIICCTB B OPIraHU3MC,
dboToCHHTE3, OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCJIKH, YTIEBOIbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpPHBIE MOPOJbI, MOJIE3HBIE HMCKOMAeMble, TOILIUBO,
pecypchl.

Texnonorus: IMUIICBLIC IIPOAYKTHBI, OCHOBBI PAOMOHAJIIBHOI'O0 ITMTAHHA, MOIOIIHC
CpeacTBa, JCKapCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThl, MaTCPHaAJIbl U3 NCKYCCTBCHHBIX
1 CUHTETHUYCCKHNX BOJIOKOH.

11 KITACC OBIIAA U HEOPTAHUYECKASA XUMMUS Teopernyeckue 0CHOBBI
XUMHHU

XUMHUYECKUH 351IeMeHT. AToM. SIApo aToma, U30TONBL. DIIEKTPOHHAs 000JI0UKa.
DHEpreTHYecKre YpOBHH, IMOAYPOBHH. ATOMHBIC OpOWTamw, S-, P-, d- DIIEMEHTEHI.
Oco0eHHOCTH pacnpeziesieHus FIEKTPOHOB M0 OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIpeX MEepruoI0B. DINEKTPOHHAs KOHPUTypalusi aTOMOB.

[Tepuonnueckuii 3akoH U [lepronnyeckas cucrema XUMHYECKuX sneMmeHToB [[..
MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U IIeproanyeckoil cHCTEMBl XUMUYECKUX
anemeHnTtoB .M. MeHueneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHUYECKHMX 3JIEMEHTOB M 00pa3yeMbIX HUMHU
IPOCTBIX M CIIOXKHBIX BELIECTB IO TPyIIIaM MU MEepuofaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BellecTBa. XUMUYECKas CBA3b. Buabl XxuMuueckoi cBsi3u (KOBaJ€HTHAs
HEeMNoJIApHasE W TMOJspHAsl, HOHHAas, MeTajuindeckas). MexaHu3sMbl 0O0pa3oBaHuUs
KOBQJICHTHOW XMMHUYECKOU CBsI3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsI3b. BaJIGHTHOCTB. DIIEKTPOOTPULATENBHOCTh. CTeNEHb OKUCIeHNs. IOHBI: KaTHOHBI
Y AaHUOHBI.
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BemectBa MOJEKYJISIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUIIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALUIMYECKOU PELIETKH.

[ToHsTre 0 nucnepcHbIX cucTeMax. ICTUHHBIE M KOJUIOUAHBIE pacTBOPBL. MaccoBas
JI0JIS1 BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranuyeckux coenuHeHuii. HoMeHknaTypa HeopraHM4eCKuX
BEIIECTB. |'eHeTnuyeckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAICKALIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumnyeckas peakuus. Kinaccudukanms XuMHUYECKUX PEaKINil B HEOPraHUIECKON U
OpraHUYeCKON XHMMHH. 3aKOH COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS U
MPEBPALIECHUS SHEPTUU NPU XUMUYECKUX PEAKIUAX.

CKOpOCTh pe€aKkIuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTtumMble
peakunu. XuMudeckoe paBHoBecre. DakTopshl, BIUAIOLIIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onextponutuyeckas auccouuanus. CuiabHble W ciabble anekTpoiauThl. Cpena
BOJIHBIX PAacCTBOPOB BELIECTB: KHUCJAas, HEUTpalbHAas, IIEJOYHAs. Peakuuum MOHHOIO
oOMeHa.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCNIEPUMEHTAIBHBIE METOJbl HW3YyYE€HUs BEIIECTB M UX  IPEBPALICHUM:
neMoHcTpanus Tabnun «llepuoandeckass cuctemMa xumuueckux siaeMeHToB J[.U.
MenneneeBa», HW3y4ye€HHE MOJENEH KPUCTAUIMYECKUX pPEIIETOK, HAOII0JeHuEe |
OMKCAaHWE JAEMOHCTPALMOHHBIX W JAOOPATOPHBIX OIBITOB (pPa3yIoKEHUE NEPOKCHAA
BOJIOpPOJia B IIPUCYTCTBUM KaTajau3aTopa, OINPEIACICHUE CpPelbl PACTBOPOB BEILIECTB C
MOMOIIBIO YHUBEPCATHLHOTO HWHIUKATOPA, PEaKIMM HOHHOTO OOMEHa), IpPOBEICHUE
pPaKTUYECKON paboThl «BiusHue pasnmuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLum.

PacuetHblie 3anaum.

PacyeTsl 0 ypaBHEHUSIM XMMHUUYECKUX PEAKIUK, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacyeThl, pacyeThl C UCIIOIb30BAHUEM MOHATHS «MACCOBas J10JIS BEILIECTBAY.

Heoprannyeckasi xumus
Hemeramnel. Ilonoxenne HemeraimioB B llepuognueckon cucteMe XMMHYECKUX

anemenToB /.M. MeHneneeBa u 0COOEHHOCTH CTpOEHUsT aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJNIOB. AJUIOTPOIIHMS HEMETA/UIOB (Ha MpHMEpe KHCIopoja, cepbl, (pocdopa u
yriiepoaa).

XHWMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAJNIOB (TallOT€HOB, CEphbI, a3o0Ta,
docdopa, yrieponga U KpeMHHUS) U UX COCIUHEHUN (OKCUIOB, KHCIOPOCOACPKAIINX
KHCJIOT, BOJOPOJIHBIX COCTUHEHUN).
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IIprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUN.

Mertamibl. Ilonoxenue MetauioB B Ilepuogmyeckoil cUCTEME XHUMHYECKUX
anemenToB JI.U. MenaeneeBa. OcOOEHHOCTH CTPOEHHUS JICKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢usuueckue  coiictBa  MeTayuioB.  CIjlaBel  METaJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANPSIKECHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPpUM, KAJIUM, KaJIbIIUH, MarHui,
ATIOMHHUH, IUHK, XPOM, JKEJI€30, ME/Ib) U X COCTUHCHUI.

Ob61ue criocoOsl moMy4yeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCIepUMEHTAIbHBIE METOJIbI U3YUEHUS BEIIECTB U MX MPEBPAICHUN: U3yYeHUE
KOJIeKIuu  «MeTtaiuibl U CIUIaBBD», OOpa3IOB  HEMETA/UIOB,  pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4y, HAONIOJCHUE W OMNHCAaHWE JAEMOHCTPAIMOHHBIX U
71a00pATOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATFOMUHHUSI C pACTBOPAMHU
KHCJIOT U IIeJ0Uet, KaueCTBEHHbBIC PEaKIIM Ha KaTHOHBI METAJIJIOB).

PacueTrHsbie 3a1aun.

Pacuersl Maccel BemiecTBa WM OOBEeMa Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEILIECTBA, MAacce WU 00bEeMy OJHOTO M3 YYACTBYIOIIMX B PEaKIIMU BEIIECTB, PacUeThl
Macchl (0O0beMa, KOJIMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIU OJHO U3 BEIIECTB
MMEET IPUMECH.

Xumus 4 xku3Hb. MeKnpeaMmeTHbie CBS3H
Ponpr xmmum B oOecrieueHUH DKOJIOTHYECKOM, SHEPreTUUYSCKOM W IHIIEBOU

0€30MacHOCTH, PA3BUTHU MEIUIIMHBI. [IoHATHE O HAYYHBIX METOAaX IMO3HAHUS BEIECTB
Y XUMUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO TOJIYYEHUS
BAKHEUIIINX BEIIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BAXKHEUIIIME CTPOUTEIBbHBIE MAaTEPUAITBI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KEepaMuKa, MaTepualibl s
ANIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAIbHBIE YIOOpEHUS.

XuUMHST U 300pPOBbE 4YEJIOBEKA: MPABUJIA HCHOJIb30BaHUs JIEKAPCTBEHHBIX
MpenaparoB, IMpaBuja OE30MacHOTO HMCIOJIB30BaHUS MPENapaToB OBITOBOM XUMHUU B
[MOBCEJHEBHOM KU3HU.

Peanuzanust MeXNpeIMETHBIX CBA3EH MPHU WU3YYCHUH OOIeH W HEOpPTaHMYeCKOU
xumuu B 11 Kiacce oCyIIeCTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TIOHATHH, SIBJISIONIUXCA CUCTEMHBIMU IS OTAEJIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO6mue ecTeCTBEHHO-HAYYHbIC TTOHSATHS: HAy4YHbIM (haKT, TUIIOTE3a, 3aKOH, TEOPH,
aHaju3, CHUHTE3, KiaccuUKalus, TIePUOJUIYHOCTh, HAOMIOJEHNUE, JKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SABJICHUE.

14



®denepanbpHas pabouas nporpamma | Xumusi. 10—11 xiaccel (6a30BbIi YPOBEHB)

®du3uKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI,

PaIMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUYECKUU YpOBEHb, BEILECTBO, TEJIO, OOBEM,

arperaTHoc¢ COCTOsAHHC BCIICCTBA, @HSI/I"IGCKI/IG BCJIIMYWHBI 1 CAWMHHUIBI UX U3MCPCHHA,
CKOpPOCTh.

buomnorus: KJICTKA, OpraHu3M, 9KOCUCTCMaA, 6Hoc¢)epa, MaKpO- U MUKPO3JICMCHTHI,
BUTAMUWHBI, oOMeH BCHUICCTB B OPraHu3Me.

Feorpa(bml: MHUHCPpAJIbI, TOPHBLIC IIOPOAbLI, IIOJIC3HBIC HMCKOIIACMBIC, TOIIJIIMBO,
peCypchl.

Texnonorusa: XumMu4deckas INPOMBINIJICHHOCTb, MCTAJUIYPIrusda, IIPOU3BOACTBO
CTPOUTCIIBHBIX MaTcpualioB, CEJIbCKOXO03IUCTBEHHOC IMpoOu3BOACTBO, numeBas
IMPOMBIIIJIICHHOCTD, CpapMaI_IeBTI/I‘IeCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO
KOCMETHUYECKUX Inpemnaparos, IMPpONU3BOACTBO KOHCTPYKIMOHHBIX MaTCcpHajios,
QJICKTPOHHAS IPOMBIIIIICHHOCTb, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

dI'OC COO ycranaBiauBaeT TpeOOBAHUA K pe3ysibTaTaM OCBOEHUS 00yJaOIUMUCS
porpaMMm CpeaHero oomiero oOpa3oBaHusi (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHOo-MeToanueckoil OCHOBOM Uisl pa3palOTKHU IUIAHUPYEMBIX
pe3yNbTaTOB OCBOEHUS MPOTrPaMM CPETHEro OOIIEro 00pa3oBaHus SBISETCS CUCTEMHO-
JeSATEIbHOCTHBIN OJIXO/I.

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBEeTCTBMM C CUCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B  CTPYKTypE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpenMeTa «XUMUs» Ha YPOBHE CPEAHETO OOIIEero
00pa3oBaHUsI BBIJICIICHBI CIASAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCHUHUCKOM TpaXJaHCKOM HMACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEICIICHUIO; HATTUYNE

MOTHBAIUU K O0y4ECHUIO;

I[eJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUM JIMYHOCTH HA OCHOBE
KIJIFOUEBBIX IICHHOCTEW U UICTOPUUYECKUX TPATUIINK 6a30BOM HAYKH XUMHUHU; TOTOBHOCTH H
CIIOCOOHOCTh 00YYarONIUXCsl PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJIOCTHOM CUCTEME XUMHUYECKOIO
00pa3oBaHus; HaJW4YUE TPABOCO3HAHUS HIKOJOTUUECKON KYJIbTYphl U CIIOCOOHOCTH
CTaBUTH LIEU
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" CTPOUTD ) KU3HCHHLIC ITJIAHBI.

JIMYHOCTHBIC PE3YIIbTATBI OCBOCHHUA IIPCAMCTA «XUMUS JOCTUTI'alOTCA B CIUHCTBEC
y‘l@6H0ﬁ U BOCHUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBHUHM C T'YMAaHUCTHUYCCKUMU,
COHUOKYJIbTYPHBIMH, IYXOBHO-HPABCTBCHHBIMU CHHOCTAMU U HACAIAMU pOCCHI;'ICKOFO
I'pa’XxIaHCKOT'O O6HIGCTB8,, IIPUHATBIMUA B 06H1€CTBC HOpMaMH U ITIpaBHJIaMHU ITOBCACHMUA,
CHOCO6CTBYI—OHII/IMI/I nmponecccaM CaMOIIO3HAHUA, CAMOPA3BHUTUA W HPABCTBCHHOIO
CTAaHOBJICHUA JIMYHOCTHU O6yanOHlHXCH.

JImyHOCTHBIE ~ pe3ynbTaThl  OCBOEHHsS  NpeaAMeTa  «XHUMHS»  OTPAXKAIOT
c(OPMHPOBAHHOCTh  ONBITA TO3HABATEIHLHOH W  TPAKTHYECKON  JEATEIHHOCTU
00yJaroIuXcs M0 pean3arii MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIC B YACTH:
1) rpaskIaHCKOT0 BOCTIMTAHMSA

OCO3HaHUs OOYYAOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEN,
YBAXKCHHUA K 3aKOHY H IIPABOIIOPAAKY, IIPCACTABIICHHA O COLOHAJIBHBIX HOPpMAX H

IMpaBruJIaxX MCKIIMYHOCTHBIX OTHOIICHUM
B KOJUJICKTHUBEC, I'OTOBHOCTH K COBMECTHOH TBOquCKOﬁ ACATCIbHOCTHU IIPHU CO3AdHHUU
y‘-I€6HBIX ITPOCKTOB, PCIICHUU y‘-Ie6HBIX N II03HAaBATCJIIBHBIX 3aJa4, BbIIIOJIHCHUN
XUMHUUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH IIOHUMATh U IIPUHUMATb MOTHBbI, HAMCPCHMS, JIOTUKY N APT'YMCHTBIL

APYTUX NPU aHAJIU3E¢ Pa3IMUHBIX BUIOB YUeOHOH JIEATEIIHOCTH; 2)
NATPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY M HAydYHOMY  HACIEIUIO
OTEYECTBEHHOM XHMHHM; YBa)K€HHUS K IpOILleCCy TBOpYECTBa B O0JAacTH TEOpUU U
IIPAKTUYECKOIO NPUMEHEHHUS] XMMHM, OCO3HAHMs TOIO, 4YTO JOCTHKECHUS HAYKH €CTh
pe3ynbTaT UINTENbHBIX HAOMIOJEHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX IMOHCKOB,
IIOCTOSTHHOTO TPyZa YYE€HBIX M IPAKTHKOB; MHTEPECA W MO3HABATENBHBIX MOTHBOB B
MTOJYYEHHUH U MOCIEIYIOIEM aHAIN3E

MH(pOpMaUKU 0 EPEAOBBIX JOCTUKEHUSX COBPEMEHHON OTEUECTBEHHONW XUMUMU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHHUSIMH, U
IIPUHAMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYACH HA MOPAILHO-HPABCTBEHHBIE HOPMBI
Y LEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIUHN

HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MMOCIEACTBUIN 3TUX MOCTYIKOB; 4)

(opMupoBaHus KyJbTYPbI 310POBbS:
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MOHMMAaHUA LIEHHOCTEH 30POBOro U 6€30MacHOro 0opasa KM3HU, He0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY
340POBLIO; CO6JIIOI[€HI/IH IIpaBUJI 0€e30I1aCHOTO O6paHI€HI/IH C BCII€CTBaAMU B 6LITy,
HOBCGHHGBHOﬁ KU3HU U B pr,HOBOﬁ ACATCIIBHOCTH,; IMOHUMAHUSA LCHHOCTHU IIPpaBUJI
HHAWBUIYAJIBHOI'O U KOJIJICKTUBHOI'O 0e30I1acHOTO
MMOBCACHUA B CUTyallMAX, YI'POXAOIIHUX 3I0POBbIO M JKHN3HHU JIIOI[GfI; OCO3HaHUuA
MOCJICACTBUN U HETIPUSITUS BPEIHBIX MPUBBIUCK (YIIOTpEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYpeHHs); 5)

TPYJA0BOI0 BOCTIMTAHMS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEN0BATENbCKON AEATEIBHOCTH,

OOLIECTBEHHO IOJIE3HOM, TBOPUECKON M IPYrMX BUAAX JESATEIHOCTH; YCTAHOBKU HA
aKTHBHOE y4aCTHE B PEHICHUU NPAKTUYECKUX 3a7a4 COLUAIBHON

HaIpaBJIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJbl); MHTEpeca K MPAKTUYECKOMY
U3YYEHUIO IPOQPECCUIl pa3IMYHOIO POJa,

B TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH; YBAXKECHHS K
TPYLy, JIOJIAM TPYa U PE3YJIbTaTaM TPYIOBOM AESATENBHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MHJIMBHUAYaTbHOM TPAEKTOPUU 0Opa30BaHuUs,

Oyayuieil mpodeccun M peaau3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHUHU, HMHTEPECOB U TNOTpeOHOCTEH

00IIIeCTBA;

6) IKOJIOrHYEeCKOro BOCIIMTAHMS :

HKOJIOTUYECKH LENECO00Pa3HOr0 OTHOIIEHUS K TPUPOAE, KAK HUCTOUHHUKY

CYLIECTBOBAHMSI )KM3HU Ha 3emiie; TOHUMaHUs TJI00aJIbHOTO XapaKkTepa 3KOJOTHYECKUX
npo0eM, BIUSTHUS

SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MMPUPOJHON U COLIMAIBHOM CPEJIbl; OCO3HAHUS
HEOOXOMMOCTHU UCTOIb30BaHUS TOCTHKEHUN XUMUU IS PEILICHUS

BOIIPOCOB PAI[MOHAILHOTO TPHUPOAOIONb30BaHUS;, AKTUBHOTO HENPHATHS IEUCTBHIA,

MPUHOCSIINX BpEJl OKpY)Xarolled MNPUPOJHON cpele, YMEHHsS MpPOTrHO3UPOBATh

HEOJIaronpUsITHbIE SKOJOTUYECKUE TMOCIAEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U

npenoTBpallaTh UX; HAIUYUS Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, YKOJIOTMUYECKON

KyJbTYpbl, OIbITA JEATEIBHOCTH JKOJOTMYECKOM  HANpaBICHHOCTH, YMEHUSA

PYKOBOJICTBOBATbCSi MMM B TI03HABATEJbHOW, KOMMYHMKATUBHOW M COLIMAJILHON

NpaKTUKEe, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTH UICOI0THH XeMohoouu; 7)

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
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Pa3BUTHS HAYKH U OOIIECTBEHHOW MTPAKTUKH; TOHUMAHUS CHIEITU(PUKN XUMUHU KaK HAyKH,

OCO3HaHUs €€ posii B GOPMUPOBAHUU
pPallMOHAIIBHOTO HAy4YHOTO MBILIUICHHS, CO3/JaHUM LEJIOCTHOTO MpEJCTaBICHUs 00
OKPY’KAIOLIEM MHpPE KaK O €IMHCTBE MPUPOJbI M YEIOBEKA, B MO3HAHUU IMPUPOIHBIX
3aKOHOMEpPHOCTEH M pEHIeHUH TMpoOJieM COXpaHEHUs NPHUPOAHOTO PaBHOBECHUS,
yOEXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JJII COBPEMEHHOM [TMBUJIM3ALIUU: B €€
T'YMaHHCTHYECKOW HAMNpaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOHM 0a3bl
MaTepUaIbHOW KYJIbTYpPbI, PCIIEHWH TJIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YeJI0BEUYECTBA — CHIPHEBOM, SHEPIeTUUECKOM, TUIIIEBOM U KOJIOTUYECKOM O€30IMacCHOCTH,
B Pa3BUTHH MEAUIMHBI, 00ECIICUCHUN YCJIOBHM YCIENTHOTO TPyAa M 3KOJIOTHUECKH
KOM(pOPTHOM >KU3HU KaXKJIOro ujieHa OOIEeCTBAa; €CTECTBEHHO-HAyYHON TPaMOTHOCTH:
MMOHMMAaHUSl CYIIHOCTH METOJOB IMO3HAHUs, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCMOJIb30BATh MOTyYaeMble 3HAHUS JIJIsl aHATK3a U OOBSICHEHUSI SIBJICHUN
OKPYXKAIOLIEr0 MHUpa U TMPOUCXOJAIIUX B HEM HW3MEHEHUM, YMEHHUS JeiaTh
000CHOBaHHBIE 3aKJIIOYEHUST HAa OCHOBE HAy4HBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C
HEIbI0  TOJYYEHHUSI  JIOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTH  CaMOCTOSITEIHHO
UCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEILICHUS
npo0iieM B pealbHbIX JKU3HEHHBIX CHUTYyalUsX; HHTEpeca K

MTO3HAHUIO U UCCIIEIOBATENBCKON JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BAHHIO U CAaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYYCHHIO HOBBIX 3HAHUW MO XMUMHHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMU; HHTEpeca K OCOOCHHOCTAM Tpyla B pa3dyHbIX cdepax
npodhecCUOHAIBHOM
NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHBIE pe3yIbTaThl OCBOCHHS YIeOHOTO MpeaMeTa « XM Ha YPOBHE
CpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC IS dbopMupoBaHHS MHUPOBO33PCHUS o0yJaronmxcs
MEXTUCIUTUIMHAPHBIE  (MEKIpPEIMETHBIC) OOIeHayYHbIC TOHATHUS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CIICIU(UKY METOOB [TO3HAHUS, HUCITOJIb3YEMbIX
B CCTCCTBCHHBIX HayKax (MaTepHs, BELISCCTBO, DHEPIHs, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIA (aKT, IPHUHIHUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICOBAHHE,
HaOJI0JICHUE, U3MEPEHHUE, SKCTICPUMEHT U IPYTHUE); YHUBEPCAIbHbIC YUeOHbIC TEHCTBHUS

(mo3HaBaTeIbHEIC, KOMMYHUKATHBHBIC, PETYIISATUBHEIC), o0ecIeuynBaroIIHe
dbopmupoBaHre (QYHKIIMOHAIBHOW T'PAaMOTHOCTH M COIMAIBLHON  KOMITCTCHIIUH
o0yyJarommxcs; CIIOCOOHOCTH 00yJarommXcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHEIE,
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MHUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHbIE YUeOHBIC JCHCTBHS B TIO3HABATEILHOU U
COLIMAJIbHOM ITPAKTHKE.
MeTaHpeI[MCTHLIC PE3YJIbTAThI OTpaXKaroT OBJIaICHUC [TO3HAaBaTCJIIbHBIMMU,
KOMMYHHKATUBHBIMHU U PCTYIATUBHBIMU YHHUBCPCAJIbHBIMU y‘I€6HBIMI/I I[GﬁCTBPIHMH.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA
ba3oBble 1ornueckue AecTBU:
CaMOCTOSTEIILHO ()OPMYITHPOBATH U aKTYaJTU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; ONPEAEIATh LeNU AeATEeIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTAThI JIEATEIbHOCTH C MOCTABJIEHHBIMU IEJIIMH; MUCIIOIb30BaTh MPHU
OCBOCHMH 3HAHUU NPUEMBI JJOTUYECKOTO MBIILJICHUS — BBIICIAT
XapaKTEpHBIC TMPU3HAKK TIOHATHH M YCTAHABIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHE MMOHATHS JIJIs1 OOBSICHEHHSI OTJEIBHBIX (DAKTOB W SIBJICHUI; BEIOMPATH
OCHOBAHMS ¥ KPUTCPUH TS KJIACCU(PUKAIINH BEIIECCTB M XUMHUYECKHIX
PEeaKINii; YCTaHABINBATh MPUINHHO-CIICCTBEHHBIE CBI3H MKy H3ydaeMbIMU
SIBJICHHSIMU; CTPOUTD JIOTHICCKUE PaCCYKIACHUS (MHAYKTUBHBIC, IEyKTUBHEIE, TT0
aHaJIOTHH ),
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUSX,
dbopMynMpoBaTh BBIBOABI W 3aKIIOYCHHS; MPUMEHATH B IMIPOIECCe ITO3HAHMSI,
HCITOJIB3yEMbIC B XUMUU CHMBOJTUYCCKHE
(3HAKOBBIC) MOJIEITH, MPEOOPA30BBIBATH MOJICTHHBIC TTPEACTABICHHS — XUMHUYECKUI 3HAK
(cumBOIT) PeMeHTa, XUMHUYecKas GopMmysa, YPaBHCHHE XUMHUUYECKOW PEaKIUh — TPHU
peIIeHNN y4eOHBIX MMO3HABATEIBHBIX W MPAKTHUECKUX 3a7ad, MPUMEHATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJCTABICHUS JJIs BBISIBICHHUS XapaKTEPHBIX TMPU3HAKOB H3YYaeMbBIX
BEIIECTB U XUMUYECKUX PEAKITHH.
ba3zoBble uccieaoBarebCcKue 1eHCTBUA:
BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB M XUMUYECKHUX PEAKITUH;
(dbopMyIMpOBaTh LETU U 33]]a49H UCCIICIOBAHUS, UCTIOJIb30BaTh TIOCTABIICHHBIE
U CaMOCTOSATENILHO C(HOPMYIUPOBAHHBIC BOITPOCH! B KAY€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JUIsI (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUW; BJIaJICTh HAaBBIKAMH CAaMOCTOSITEIPHOTO TUTAHMPOBAHUS M TIPOBEICHUS
YYCHHYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HaOII0JaTh 3a XOJIOM TIpollecca,
CaMOCTOSTENIFHO TIPOTHO3UPOBATH €r0 pe3yjbTaT, (OpMyIHpOBaTH OOOOIICHUS U
BBIBOJIBl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB HCCIEJOBAHUS, COCTaBIATH
00OCHOBaHHBIM OTYET O TMPOJETAaHHOW padoTe; MPUOOpPETaTh OMbBIT YUYEHUUECKOU
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MCCIIEIOBATENbCKON U MPOEKTHOM AEITETbHOCTH, IPOSBIIATH CIOCOOHOCTh U TOTOBHOCTD
K CAMOCTOSITEJIbHOMY IMOMCKY METOJIOB PEHICHUS] NPAKTUYECKUX 3a]ad, MPUMEHEHHUIO
pa3IMYHBIX METOJI0B Mo3HaHus. Padora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX HCTOUHUKAX MH(POpMALUH (Hay4YHO-TIOMYJIIpHAs
JUTEepaTypa XMUMUYECKOTO COJAEp)KaHUA, CIPaBOYHbIC MocoOusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUMBOCTH; (OPMYJIUPOBATH 3alpOChl U
OPUMEHATH Pa3IMYHbIE METO/IbI IIPH MOUCKE U 0TOOpE
UHpOpMaIuy, HEOOXOIUMOU JI BBIMOJIHEHUS Yy4EOHBIX 3a/lad ONPEJCICHHOTO THUIIA;

IpUOOPETaTh OIBIT UCIIOJIB30BAHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTM W  Pa3IUYHbIX TOHUCKOBBIX CHCTEM; CaMOCTOSATEIbHO BBIOMpATh
ONTUMAJIbHYIO (pOpMY NpeacTaBiIeHUs HH(OpMALUU
(cxembl, rpauKH, 1MarpaMMbl, TaOJIMLBI, PUCYHKH U APYTHE); UCIOJIb30BATh HAYUHBIN
A3BIK B KAYECTBE CPEACTBA IPU padOTE C XMMUYECKOM
uH(popManuen: MPUMEHATh MEXIIPEAMETHBIE (PU3NYECKHE U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIbI, OpMYJIbl, a00pEBUATYPbI, HOMEHKIIATYpY; UCIIOJIb30BaTh U MPeoOpa30BbIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH.

KomMMyHMKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eHCTBUSA:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTA
W/WIW  JUCKYCCUHU, BBICKAa3bIBaTh UIEH, (OPMYIUPOBATh CBOM MPEAJIOKECHUS
OTHOCHUTENBHO BBINIOJHEHUS TMPEIJIOKEHHOW 3aJauM; BBICTYNIAaTh C TNPE3CHTALIUEN
pEe3yJbTaTOB ITO3HABATEIBHOW JACSATEIBHOCTH, MOJYYEHHBIX CaMOCTOSITENIBHO WIH
COBMECTHO CO CBEPCTHUKAMH TP BBIIOJHEHUM XUMHUYECKOTO JKCIIEPUMEHTA,
MPaKTUYECKOM pabOThl MO UCCIENOBAHUIO CBOWCTB M3YYaeMBbIX BEILECTB, peaU3alluu
yuyeOHOro mpoekta U (OpMyIHpoBaTh BBIBOJBI IO pe3yibTaTaM IPOBEAECHHBIX
UCCIIEIOBAaHUN ITyTEM COTJIACOBAHMsI MO3UIUI B X07e 00CYXIeHUsI 1 00MEHA MHEHHUSMHU.

PeryisiTuBHBbIE YHHBEpPCAJIbHbIC Y4YeOHbIe JEHCTBHSl CaMOCTOSITEIBHO
IUIAHUPOBATh M OCYILIECTBIISITh CBOIO IO3HABATEIBHYIO IESATENIBHOCTb, ONPENEIAsi €
Hea W 3aJayd, KOHTPOJIMPOBaTh M MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATH
npeajaraeMblii aaropuT™ JEUCTBUI MPU BHINIOJHEHUH YYEOHBIX U MCCIEA0BATEIIbCKUX
3a/a4, BbIOMpaTh Hambosee d3PPEeKTUBHBIA CIOCOO MX PEIICHUS] C YYETOM MOJyYeHUS
HOBBIX 3HAHUW O BELIECTBAX M XMMHUYECKUX PEAKIMSIX; OCYHUIECTBISATH CAMOKOHTPOJIb
CBOEH JESTEIIBHOCTH HA OCHOBE CaMOaHajIn3a

H CaMOOILICHKH.
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HNPEIMETHBIE PE3YJIBTATDBI
HpCIlMeTHI)Ie PE3YIIbTAaThl OCBOCHUA IIPOTPaAMMBI CPCIHCTO 06H16FO 06p&30BaHI/I$I I10
XHMMHH Ha 0a30BOM YPOBHC OPHCHTHPOBAHBI HaA obecrieueHue IMPpCUMYIICCTBCHHO
00111e00pa3oBaTeNbHOM 1 00IIEKYILTYPHON MOATOTOBKH 00ydaromuxcs. OHM BKITIOYAIOT
cneumbnqecm/le JJIA y‘IC6HOI‘O mpcameTa «XUMUS HAY4YHBIC 3HAHWA, YMCHHUA U
CIIOCOOBI I[GﬁCTBPIﬁ I10 OCBOCHHIO, UHTCPIIPCTAIIUN U HpGO6p&30BaHI/II-O 3H3.HHI>1, BHUbI
ACATCIIBHOCTHU II0 ITOJYYCHHIO HOBOI'O 3HAHHUA WM IMPHUMCHCHUIO 3HAaHUU B Pa3INIHbIX
yqe6Hbe " pCaJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C xumuen. B ImporpamMmme 110
XUMUM IIPECIAMCTHBIC PC3YJIbTATBI ITPCACTABJICHBI I10 I'OAaM U3YUYCHUA.

K konny obOydyenus B 10 kJacce mpeaMeTHbIE pe3yibTaTbl OCBOEHHUS Kypca
«Opranuyeckas XuMus» OTpa)karor:

c(OPMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBJISAIONIEN €CTeCTBEHHO-
HAy4YHOM KapTHHBI MHpPA, pPOJIM XUMUU B I[IO3HAHWM SIBJICHMA NPUPOABI, B
(opMUPOBAHNHU MBIIIJIEHUS U KYJIBTYPbI JINYHOCTH, €€ (PYyHKIHOHAIBHON IPaMOTHOCTH,
HEOOXOAUMON Ui PEIICHUs MPaKTUYECKUX 3aad U SKOJIOTMYEeCKH OOOCHOBAaHHOIO
OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM CpeJIe; BIIAJICHUE CUCTEMON XUMUYECKUX
3HAaHUM, KOTOPAas BKIIOYAET: OCHOBOIOJIAraroIme
MOHATUS (XMMHUYECKUN 3JIEMEHT, aTOM, d3JEKTPOHHas O0O0JI0YKa aTroMa, MOJIEKYJa,
BAJIEHTHOCTh, AJIEKTPOOTPULIATENILHOCTh, XUMHUYECKas CBSA3b, CTPYKTypHas ¢opmyna
(pa3BepHyTas U COKpalieHHas ), MOJib, MOJISIpPHAs Macca, MOJISIPHbIA 00bEM, YTIEPOIHBIN
CKeJeT, PYHKIMOHAJIbHAS TPYIIa, pauKall, U30MEPHs, U30MEPbI, TOMOJIOTHYECKUH ps/I,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOX M a30TCOAEpXKAILIUE COCAUHEHMS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBbIE COCTUHEHUS); TEOPUU U 3aKOHbI
(Teopust crpoeHust opranndeckux BeniectB A.M. BytiiepoBa, 3aK0OH COXpaHEHHs MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHNUS,
JeXallre B OCHOBE NMOHMMAaHMUS NPUYMHHOCTH U CUCTEMHOCTH XHMHYECKHUX SIBJICHUH,
(akToNIOTHYECKNE CBEJEHUS O CBOWCTBAaxX, COCTaBe, IOJyYEHUH U 0e30MacHOM
UCIIOJIb30BAaHUM BaXXHEHIIMX OpPraHMYECKWX BEUIECTB B OBITY U TNPAKTUYECKOU
NEeATENBHOCTH YEJIOBEKa;

cOPMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHblE MPU3HAKU TOHSTHUH,
yCTaHABJIMBAaTh MX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIUE TOHATUS MPHU
OMHMCAaHUM COCTaBa, CTPOEHUS M TMPEBpALICHU OPraHuyYecKUX COEIUHEHUN;
c(hOPMHPOBAHHOCTh ~ YMEHMI  KCHOJb30BATh  XUMHUYECKYIO  CHMBOJUKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BepHYTOW, COKpaLIEHHOW) (opMy
OpraHUYeCKUX BEUIECTB M YPABHEHHM XMMHUYECKHX PEakUuid, U3roTaBIMBaTh MOJAEIU
MOJIEKYJT ~ OpPraHMYECKMX BEUIECTB Il  WJUIIOCTpallMd UX  XMUMHYECKOro |
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MPOCTPAHCTBEHHOTO  CTPOCHUS;  CPOPMUPOBAHHOCTh  YMEHHH  yCTaHABJIMBATH
MPUHAJIEKHOCTh U3YYECHHBIX OPTraHMYECKUX BEIIECTB MO MX COCTABY M CTPOCHHIO K
OMpEeNeICHHOMY  KJIacCy/Tpynme  COeAMHEHW  (YIJIeBOJOPOJbI,  KHUCJIOPOI U
a30TCO/IepKAIINE COCIUHEHHUS, BBICOKOMOJICKYJIIPHBIE COEIMHEHHMs), [aBaTb WM
Ha3BaHus mo cucreMarnyeckod HomeHnkinarype (IUPAC), a Takxke mNpUBOAUTH
TPUBUAIbHBIE HAa3BaHUS OTMAEJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPOMUJICH,
aleTWICH, JSTWICHIJIUKONb, TIHIepuH, QeHon, dopmanbaeru, areTalbIeru,
MypaBbHUHAsl KUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBASI KUCIOTA,
IIII0K03a, (pyKTO3a, Kpaxmall, IeJUTI0NI03a, TIHWIKH); CHOPMHUPOBAHHOCTH YMEHUS
ONPENEIIATh BUAbl XUMUYECKON CBSI3H B OPraHUYECKUX
coeMHEHUAX (OJMHApHBIE U KpaTHBIC); CPOPMHUPOBAHHOCTH YMEHHUS MPUMEHSTh
MIOJIO’KEHUS TEOPUHU CTPOCHHUS OpraHndeckux BeuectB A.M. byTiepoBa 11t 00bsICHEHUs
3aBHCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBAa U CTPOCHMS; 3aKOH COXPAHECHUSI MaCChl
BeIIECTB; C(hOPMUPOBAHHOCTh YMEHUM XapaKTeprU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE
u
XMMHUYECKUE CBOWCTBA TUIMYHBIX IIPEICTABUTEIIEN PA3JIMYHBIX KJIACCOB OPTaHUYECKUX
BelIeCTB (METaH, 3TaH, dTUJICH, IPOIUJIEH, aleTuiIeH, OyraaueH-1,3, MeTunoyTaaueH-
1,3, OGeH30)1, METAHOJ, ATAHOJ, JTHJICHIJIMKOJIb, TJIMIEPUH, (PEHOJ, aleTanbAerum,
MypaBbUHAS M YKCYCHas KHUCIIOTBI, TJIFOKO3a, Kpaxmaj, LEeJUI0JI03a, aMUHOYKCYCHas
KHUCIIOTa), WJUIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKIY HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUNA C HCIOJb30BAaHHUEM CTPYKTYPHBIX (hopmyII;
c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UICTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX MEPEPadOTKU U MPAKTHUYECKOE
MPUMEHEHUE TMPOJYKTOB TNepepaboTKu; CPOPMUPOBAHHOCTL YMEHHUN MPOBOIUTH
BBIYMCIICHUSI 110 XUMUYECKUM ypaBHEHUSIM (Macchl, 00beMa, KOJIMYECTBA HMCXOJHOIO
BEIIIECTBA WJIM MPOJYKTAa PEaKIyu MO U3BECTHBIM Macce, 00beMy, KOJUYECTBY OJTHOTO
M3 MCXOJIHBIX BEILECTB WU MPOJIYKTOB peaKiuu); ChOPMUPOBAHHOCTb YMEHUN BIAJIETh
CHUCTEMOM 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOTO MTO3HAHUS, UCTIOIb3YEMbIX B XUMUHU
MpyU W3YYCHUM BEIIECTB U XUMUUYECKUX SBJICHUM (HAOJIIOACHUE, HW3MEpEeHue,
AKCIEPUMEHT, MOJCIUPOBAHUE), WCIOIB30BaTh CUCTEMHbIC XUMUYECKUE 3HAHUS IS
MPUHSATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U
HX NIPUMEHECHUEM,;

chOpPMHPOBAHHOCTh YMEHUM COOJIOJATh TMPaBWJIa TIOJb30BAHUS XUMUYECKOU
MOCY/10¥ 1 1ab0OpaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUIIa 0OpAIIEHUS C BEIIECTBAMU
B COOTBETCTBHH C UHCTPYKITUSMH TI0 BBITIOJHEHUIO 1a00PaTOPHBIX XUMUUECKHX OIBITOB,
c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh U BBHITIOTHATh XUMUUYECKUT
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OKCIICPUMCHT (HpeBpameHI/m OpPraHMYCCKHUX BCIICCTB IIPHU HArpCBaHWUH, IIOJTYHYCHUC
OTHUJICHA U HU3YUCHHC CTO CBOf/iCTB, Ka4CCTBCHHBLIC PCAKIMWKW OPraHUYCCKHUX BCHICCTB,
ACHaTypauua OEJIKOB IIpyu HArp€BaHWM, OBCTHBIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C
IMpaBHJIaMH TCXHUKH 0e30IacHOCTH Ipu O6paIHeHI/II/I C BCIIECCTBAMU H Ha60paTOpHI>IM
O60py,ZIOBaHI/I€M, NpCaACTABJLATL PC3YJIbTATBI XUMHYCCKOI'O ISKCIICPUMCHTA B (1)0pMe
3aIUCH YPaBHEHUM COOTBETCTBYIOIIUX PEAKIIUA U (DOPMYIHPOBATH BHIBOALI HA OCHOBE
OTHUX PC3YJIbTATOB,

cOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAJIU3UPOBATH XAMHUYECKYIO
nH(pOPMAILINIO, TTOTYYaeMYIO U3 Pa3HbIX UICTOYHHUKOB (CpeICTBa MacCOBOIM MH(OpMAIUH,
HNutepHeT u apyrux); chopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUJIa SKOJOTHUECKU
uenecoo6pa3H0r0 IIOBCIACHMUA B 6BITy )51 pr,Z[OBOfI ACATCIBHOCTH B LCIIAIX COXPAHCHHUA
CBOCTO 30pPOBbA H OKPY)I(aIOHIGﬁ HpHpOI[HOﬁ cpcabl, OCO3HABATH OIIACHOCTH
BOSIIGﬁCTBHH Ha JXHUBBIC OpPraHU3MBbl OIIPCACIICHHBIX OPTaHHMYCCKHX BCIUICCTB, IIOHHMAA
cmbici mokasarens [IJIK (mpenenbHO DOMYCTHMOM KOHIIEHTpPAIMH), TOSICHATH Ha
IMpuMcepax CITOCOOBI YMCHBHICHUA W IIPCAOTBPAIICHUA HX BPCIHOI'O BOSIIGIZCTBPIH Ha
OpraHu3M 4YCJI0OBCKaA, IJIA O6y‘-IaIOIHI/IXCH C OI'paHUYCHHBIMHU BO3MOKHOCTAMH 310POBbA:
yMEHUE
IMPUMCHATb 3HAHHWA 00 OCHOBHEBIX AOCTYIIHBIX MCTOJAAX IIO3HAHUS BCHICCTB U
XUMUYECKUX SIBIICHUM;, MJI1 CJHENbIX M CJIa00BUIAIIMX OOYYaIOIIMXCS: YyMEHHUE
HCIIOJB30BaTh pesibehHO
TOYEUYHYIO cucTteMy o6o3HaueHuit JI. bpaiins s 3anucu Xxumuueckux (popmyi.

K koniry o0yuenust B 11 kiacce npeAMeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «O01as
Y HEOPTraHUYECKasi XUMUSD» OTPaKaIOT:

c(hOpMHUPOBAHHOCTH MPEICTaBJICHUM: 0 XAMHUYECKOU COCTaBJISIFOLIEN
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUU B TIO3HAHUM SIBJICHUW MPUPOJBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJIBTYPhI JUYHOCTH, €€ (PYHKIIMOHATbHON IPaMOTHOCTH,
HEOOXOJIMMOM MJiIs1 pEeLICHUs] MPAKTHUUYECKUX 3a7a4 M IKOJIOTUYECKH OOOCHOBAaHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0OPOBBIO M IPUPOJHOMN CPEE; BIAJECHUE CUCTEMON XUMUYECKUX
3HaHUU, KOTOpas BKJIFOYAET: OCHOBOIIOJIATa0NINE TOHATHS (XMMUYECKUH AJIEMEHT, aTOM,
U30TOII, S-, P-, d- 3JEKTPOHHBIC OPOUTAIU aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISPHBIN
00bEM, BAJIGHTHOCTD, JICKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3h
(KoBaJIieHTHas, HOHHAs, METAJNINYECKasi, BOJIOPOAHAS ), KpUCTA/UIMYECKas pelieTKa, TUITbI
XUMHUYECKUX PEAKIUN, PACTBOP, IEKTPOJUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTHUECKAS
JIUCCOLIMALINS, OKHUCIHMTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PpEAKLINH,
XUMHUYECKOE PABHOBECHUE); TEOPUM U  3aKOHbI  (TEOpUS  BJIEKTPOIUTHYECKOU
nucconnanuu, nepuoguueckui 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl
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BEILECTB, 3aKOH COXPAaHEHHS M NPEBPALLICHHUS 3HEPTUU MPU XUMHUYECKUX PEAKUUSX),
3aKOHOMEPHOCTH, CUMBOJINYECKHUH SA3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHMUS, JICHKALNE
B OCHOBE IIOHMMaHUsA NPUYMHHOCTH U CUCTEMHOCTHM XUMHYECKUX SBJICHUH,
(akTOJIOTUYECKUE CBEJEHUS O CBOWCTBAaX, COCTaBe, IIOJyYEHUHM U 0OE€30IacHOM
UCIOJIb30BAaHUN BAKHEUIIMX HEOPTaHWYECKUX BELIECTB B OBITY U IPAKTHYECKON
JESTENIbBHOCTH  4YeJoBeKa; C(OPMUPOBAHHOCTh YMEHMH BBIABIATH XapaKTEpPHBIC
IIPU3HAKHU [TOHATH,
YCTaHABJIMBaTh MX B3aUMOCB:3b, HCIIOIB30BaTh COOTBETCTBYIOILIUE IIOHATHS IIPU
OMHCAaHUU HEOPTaHMYECKUX BEIIECTB M MX MPEBpAILEHUI; CHOPMUPOBAHHOCTh YMEHUMN
HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIAKY
JUISL  COCTaBJICHHS (OpMyJ BEIIECTB M ypPaBHEHUH XMMHYECKUX PpEaKIHil,
cuctemMatnyeckyto HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbIi ras, yrieKUCIblid ra3, aMMUaK, raiieHasi u3BecTb,
HeramieHas: U3BECTh, IUThEBASI COJlA, MUPUT U JIpyrue); cPOpMUPOBAHHOCTh YMEHHIA
ONPENEIIATh BAJICHTHOCTD U CTETIEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB B COEUHEHHUSIX
Pa3IMYHOr0 COCTaBa, BUJ XUMHUYECKON CBS3U (KOBAJIEHTHAs, MOHHAsA, METAJTINYECKA,
BOJIOPOJHAS) B COEIUHEHUSX, TUIl KPUCTAITIMYECKON PELIETKH KOHKPETHOTO BEIECTBA
(aToMHas, MoJeKyJspHas, HOHHAas, MeETaJJIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUYECKUX COCAMHEHMI; c(hOPMHUPOBAHHOCTh YMEHUMN YCTaHABIMBATh
IIPUHAUICKHOCTh HEOPraHWYECKMX BELIECTB II0 MX COCTaBy K OIPEAEICHHOMY
KJIacCy/Tpynne COeIUHEHHH (IIPOCThIe BEIIEeCTBA — METAJUIbl U HEMETaJUIbl, OKCHU[BI,
OCHOBaHUSI, KUCIIOTHI, aM(pOTEpHbIE TMAPOKCUBI, COJIN); C(POPMUPOBAHHOCTh YMEHUM
PacKpbIBATh CMBICI NTepronueckoro 3akona /.M. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOUIYI0,  OOBSCHUTENIBbHYIO M  TNPOTHOCTUYECKYID  (PYHKUHUU;
c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BATh JIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHAYECKUX dJIeMeHTOB 1—4 mnepuonoB Ilepmoamyeckold CUCTEMBI XUMHUYECKHUX
anemeHToB [I.M1. MenneneeBa, HCIONb3ysl TIOHATHS «S-, P-, -3JIEKTPOHHBIE OPOUTAINY,
«OHEPreTUYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHAYECKUX JJIEMEHTOB M MX COENMHEHWH MO nepuoaam u rpynmnam llepmogmueckon
cucteMbl xumuueckux saemeHToB .M. MenneneeBa; cpopMUpPOBAaHHOCTh YMEHHM
XapaKTepu30BaTh (OMHUCHIBATh) O0IME XUMUYECKIE CBONCTBA HEOPTaHUUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, NMOATBEPKAATh CYLICCTBOBAHUE TI'E€HETHUYECKOM CBSA3HM MEXIY
HEOPraHUYECKUMU BEIIECTBAMUA C IIOMOIIBIO YPaBHEHUM COOTBETCTBYIOLIHX
XUMHUYECKUX peakiuil; cOpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE
peaxkuuu
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[0 pa3IMYHBIM NpPHU3HAKAM (YUCIy U COCTaBy pEarupyrolux BEIIECTB, TEILUIOBOMY
sbdekTy peakiuu, H3MEHEHHIO CTEMEeHEW OKHUCIEHHUS JJIEMEHTOB, OOpaTUMOCTHU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHUS PEAKIMM Pa3IM4HbIX THUIIOB,
MOJIHBIE U COKPAILIEHHBIE YPABHEHUS pEaKIMil HOHHOTO 0OMEHAa, YUUTHIBAs YCIOBUS, IPU
KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA;

chOpPMHUPOBAHHOCT, ~ YMEHUW  MPOBOJUTH  PEAKIMH,  MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTAHUYECKUX BEILIECTB, PACMO3HABATH OMIBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HEOPraHUYECKUX BEIIECTB;
c(hOpMHPOBAHHOCTH YMEHUI pacKpbIBaTh CYILIHOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOIO OanaHca 3THUX
peakiuit; copMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTU XUMUUECKOM
peakiMK OT Pa3IUYHBIX (HaKTOPOB; XapaKTep CMENICHUS XMMHYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3jaeicTBus (npunuui Jle [larense); chopMUpoBaHHOCTH
YMEHHUM XapaKTepU30BaTh XUMUYECKUE MPOLECCHI, JICKAIIHE
B OCHOBE IPOMBIIUICHHOTO TIOJYYEHHSI CEPHOM KHUCIOThl, aMMHUaKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPECTABICHUI 00 OOITUX HAYYHBIX MPUHIIMIIAX U IKOJIOTHYECKUX
npobiemMax XHUMHYECKOTO TPOU3BOJCTBA; CHOPMHUPOBAHHOCTH YMEHHU MPOBOJIUTH
BBIYUCJICHUS C MCIOJIb30BAHUEM IOHSATHUS «MaccoBasi JOJIsI BELIECTBA B pPacTBOPE»,
00bEMHBIX OTHOIIICHUH ra30B MPU XUMUUECKUX PEAKIIUSIX, MACChI BEILIECTBA I 00bemMa
ra3oB IO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIHM OOBEMY OJHOIO H3
YYACTBYIOIIMX B PEaKUHUU BEUIECTB, TEIJIOBOro 3P (eKTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHUs MACChl BEILIECTB, MPEBPALIEHUS U COXPAHEHUSI SHEPTUU; CPOPMUPOBAHHOCTD
yMEHU coOJoaTh MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOM M JabOpaTOPHBIM
o00OpyOBaHMEM, a TaKXE MpaBWia OOpalIeHUs] C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMA 1O  BBIMIOJHEHUIO  JIAOOPaTOPHBIX ~ XMUMHUYECKUX  OIBITOB;
c(hOpPMHUPOBAHHOCTh YMEHHI TIIAHUPOBATH M BBIMOIHATH XUMHUECKUI
AKCIEPUMEHT (pa3jioKEHUE IMEepPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3zaTopa,
ONpENEIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOLIBIO YHHBEPCAJIBHOIO HMHJIMKATOPA,
BIIUSIHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKINH, PEAKIMU MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIMK Ha Cynb(aT-, KapOOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHMSI, pEUIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTauib» u «HeMetansy)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH MPU OOPAIEHNH C BEIIECTBAMH H
Ja00paTOpHbIM  OOOpYJIOBaHWEM,  MPEACTABIATH  PE3yJbTaThl  XUMHYECKOIO
JKCIepUMeHTa B (OpMe 3amucu YpPAaBHEHMM COOTBETCTBYIOIIMX peakluuil U
(GopMynHpOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YyJbTAaTOB; CPOPMUPOBAHHOCTH YMEHHM
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KPUTUYECKH aHAIM3UPOBATh XHUMHYECKYI0 HH(OpPMAIHIO, TOTydaeMyl0 H3 Pa3HBIX
HMCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaluu, THTEpHET U Apyrux); chopMUPOBAHHOCTH YMEHUH COOJIIOIATH TIPABUIIA
AKOJIOTUYECKH 1IETIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOU JACSITEIBHOCTH B LIEISAX
COXpaHEHMs] CBOEro 3J0pOBb U OKPYXAKOUIEH NIPUPOAHOM Cpeabl, OCO3HABATH
ONIACHOCTb BO3JCHCTBUS HA JKMBBIE OPraHU3Mbl OIIPEICIICHHBIX BEIIECTB, IOHUMAs
cmpicn  mokazarenst [IJIK, mosicHaTh Ha mnpuMepax CcHocoObl YMEHBIICHUS U
peIOTBPAIICHHS UX BPEIHOIO BO3JIEUCTBHS Ha OPTaHU3M YEJI0BEKa; I 00yJaronuxcs
C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3JJ0POBbs: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJIaX IIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBICHUM;, MJI1 CJHENbIX M CJIa00BUIAIIMX OOYYaIOIIMXCS: yMEHHUE
HCIIOJB30BaTh pesibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XUMU4eCKuX (OpMYIL.
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10 KJIACC
HanmenoBanue
Ne pasgenoB u TeM | KonmmuecTtBo IIporpamMmmHoO€e coaepkaHue OcHOBHBIE BUBI IEATEIIBHOCTH
n/m | ydeOHOTO yacoB 00yJaroIIMXCs
npeaMeTa
Pazgea 1. TeopeTnyeckue 0OCHOBBI OPraHUYeCKONH XUMHH

1.1

[Ipenmer
OpraHUYECKON XUMUH.
Teopus cTpoeHus
OpraHUYECKUX
COEMHEHUN

A.M. bytneposa

3

[IpeaqMeT opraHUYECKON XUMUU:

€€ BO3HUKHOBEHUE, Pa3BUTHE

Y 3HAYCHHE B MOJYYEHUH HOBBIX
BEIIECTB U MaTEpHUAJIOB.

Teopus CTpoeHU OPraHUYECKUX
coenuHenuid A.M. Bytieposa,

€€ OCHOBHBIE TTOJI0KEHUS.
CrpykrypHble (hOpPMYJIBI OPTAaHUUECKUX
BEWIECTB. [ OMOJIOTrHs, n30Mepusl.
XUMHUYECKAS CBSI3b B OPraHUUYECKUX
COEMHEHUSAX: KPATHBIC CBA3U,

G- Y TT-CBSI3H.

[IpencraBnenne o knaccupuxauu
OPraHUYECKUX BEILIECTB.
Homenknartypa opranndeckunx
COeIMHEHUH (CUCTeMaTH4eCKast)

Y TPUBUAJIbHBIE HA3BAHUS BaKHEUIIINX

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHbIE
MIPU3HAKH), YCTAaHABINBAThH UX
B3aUMOCBS3b.

[IpuMeHSATh MONOXKEHUSI TEOPUU
CTPOEHUSI OPraHUYECKHUX BELIECTB

A. M. bytneposa 1j1s1 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIIEHUS MOJIEKYJIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpAIIEHHOH ) (OpMYJT OPTaHUUECKHUX
BEILECTB.

OnpenensaTs BUIbI XUMHUYECKOU CBSI3U
(onuHapHbBIE, KpAaTHBIE) B OPraHUYECKHUX
COEJIMHEHHUSIX.
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HpCHCTaBHTeHCﬁ KJIACCOB OPTaHUYCCKUX
BCHICCTB.

PackpbIBaTh poib OPraHUMYECKON XUMHUU
B IIPUPOJE, XapAKTEPU3ZOBATh €€

JKCIEPUMEHTAIbHbIEC MeTObI
U3y4YEeHUA BeLIECTB u 170.4
NpeBpaLIeHU:

O IeMoHcTpanuu:
O o3nakomsieHne ¢  oOpasuamu
OPTraHUYECKUX BEIIECTB U MaTEpUATIAMU

Ha X OCHOBE;

O  ombiThl o IPEBPALICHUIO
OpPraHUYECKUX BEIIECTB npu
HarpeBaHuu (TU1aBjieHUE, OOYIJIMBaHUE
U TOPEHUE).

0 JlabopaTopubie onbiThl: O
MOJIETTUPOBAHUE  MOJIEKYJI
OpPraHUYECKUX BEIIECTB

3HAaY€HUE B JKHU3HU YEIOBEKA,
WJUTFOCTPHPOBATH CBA3b C IPYTHMHU
HayKaMH.

HaGmronaTth 1 onmuceIBaTh

J€EMOHCTPALIMOHHBIE OTIBITHI;
IPOBOANUTH U OMMCHIBATh JAOOPATOPHbIE
OMBITHI U MMPAKTUYECKHE PAOOTHI

Hroro o pazneny

Paszpnes 2. Yriesoaopoanbl
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2.1 | IlpenenbHbie AJIKaHbl: COCTaB U  CTPOEHHUE,
YIJIEBOAOPOABI — TOMOJIOTHYECKHM psifi. MeTaH v 3TaH —
aJIKaHbI MPOCTEHIINE MPECTABUTEM aJTKAHOB:

COCTaB, XUMHYECKOE  CTPOCHHE,
¢dbu3nyecKke U XUMUYECKHUE CBOMCTBA
(peakuuM 3aMelieHus W TOpPEeHHS),
HaxO0XJICHUE B MIPUPOJIC, MOTYYCHUE U
MPUMEHECHUE

2.2 | HenpenenbHbie AJKEHBI: COCTaB MU  CTPOCHHE,
YIJIEBOJIOPOBL: TOMOJIOTUYECKUI paa. OTujneH —

AJIKCHbI, aJIKaAUCHBI,

AJIKMHBI

MIPOCTENIINI IIPEACTABUTEIID
AJIKEHOB: COCTaB, XUMHAYECKOE
CTpoeHHE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBA

PackpblBaTh  CMBICII  M3y4aeMBbIX
MOHSATUI (BBISIBIISITD ux
XapaKTepHbIE MIPU3HAKH),
yCTaHaBJIMBaTh MX B3aWMOCBS3b,
UCIIONIb30BaTh  COOTBETCTBYIOIINE
MOHSTUS TIPU OIMCAaHUM COCTaBa,
CTPOCHHUS u IIPEBPAILCHAN
OPraHUYECKUX COCAUHECHUMU.
Hcnonp30BaTh XUMHUYECKYIO CHMBOJIHKY
JUISL  COCTaBJICHHUS MOJICKYJISAPHBIX |
CTPYKTYPHBIX (pa3BepHYTOH,
COKpAIlleHHON) (OpMyJI OpPraHUYECKHUX
BEILECTB.
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(peakiu TUIPUPOBaHUS,
raJIoreHUPOBAHUA, rupartaluu,
OKUCJICHUSI W  MOJMMEpPU3AIUN)
HaXOXJEHUE B pUpOJIE,

IMOJIYUCHHUC U IIPUMCHCHUC.

AJNKaaueHbl: oyranuen-1,3 u

MeTwiOyTagaueH- 1,3, XxuMmuueckoe

CTpPOCHHE, peakius
MOJIMMEPHU3AINHN, TTPUMEHECHHE (IS
CUHTE3a MIPUPOTHOTO u
CUHTETUYECKOTO Kaydyka u
PE3UHBI).

COCTaB MU OCOOEHHOCTH
TOMOJIOTUYECKUUA  PsI.
Aunerunen — POCTENIINI
MPEACTABUTENb  AJIKUHOB:  COCTaB,
XUMHUUYECKOE CTpOoeHUe, GU3NYECKUE U
XUMHUYECKUE  CBOMCTBa  (peakiuu
TUJIPUPOBAHUS,  TaJOTCHUPOBAHMS,
rUApaTaiy TOpeHHs ), HaXOXKIESHUE B

MPUPOAE, NTOTYYEHUE U IPUMEHEHUE

AJIKAHBI;
CTPOCHMUS,

YcranaBnuBaTh  NMPUHAIJICKHOCTh
BEIIECTB K OMPEJEICHHOMY KJIACCy
yIJIEBOJOPOAOB IO COCTaBy W
CTPOEHHWIO,  Ha3blBaThb  HUX IO
CHUCTEMATHYECKONH  HOMEHKJIATYPE;
MPUBOJUTH TPUBHUAJILHBIE Ha3BaHUS
OTJICJIBHBIX MpeIcTaBUTeNeH
YIJI€BOJIOPOIOB.

OnpenensTe BUIBI XUMUYECKOU CBS3U

B MOJIEKyJaX  yIJEBOJOPOJIOB;
XapaKTepUu30BaTh 3aBUCUMOCTh
peaKIMOHHOMN CIIOCOOHOCTH

YIJIEBOAOPOIOB oT
KOBAJICHTHOU CBA3U.

KpPaTHOCTH

XapakTepHu30BaTh COCTaB, CTPOCHUE,
MIPUMEHEHHUE, busnueckue u
XUMHYECKHE CBOMCTBA, Ba)KHEHIIIME
CIIOCOOBI  MOJYYeHHUS  THUIHUYHBIX
MPEJICTABUTEIICH Pa3JIMUHbBIX KJIACCOB
YIJIEBOJOPOIOB

(mertana, 9TaHa,
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2.3

ApomaTtuyeckue
YTJIEBOAOPOABI

ApeHbl: O€H30JI U TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHHE MOJIEKYJI,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA
(peakiuu rajJoreHUpOBAHUS U

HUTPOBAHWUsS), TOJAYYCHHE W
npuMeHeHnue. Bausaue 6eH3ona

ATUJIEHA, alleTujIeHa, Oyraauena -1,3,
OeH30J1a, TOJIyOJIa).

BBIABIIATE TECHETHUECKYIO CBSI3b MEXKTY
YTJIEBOAOPOAAMH U TTOATBEPKIATh €€
HAJINYNE ypaBHCHUSMHU
COOTBETCTBYIOIINX XUMUYIECKUX

Ha OpraHU3M YeJIOoBeKa. I eHeTnueckas
CBSI3b YTJICBOJIOPOIOB

peakuin c UCIIOJIb30BaHUEM
CTPYKTYPHBIX dbopmy.
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2.4

[Ipuponubie
MCTOYHHUKHU
YTJIEBOJOPOAOB U UX
nepepaboTka

[Ipuponnsiii ra3. IlomyTHele HedTsIHBIC
ra3el. HeTh 1 ee npoucxoxaeHue.
Crocobb1  mepepaboTkn  HeTH:
MEePEroHKa, KPEKUHT (TEpMHUYECKUH,
KaTATUTHICCKUM ). [TpomyKThI
nepepaboTku HePTH, UX TPUMEHEHNE
B IIPOMBIIIJICHHOCTA M B OBITY.
KameHHBINI yrojib W NPOAYKTHI €r0
nepepadoTKu.
JKCIepuMeHTAIbHbIE

MeTO/bI M3YYCHHUSI BelIeCTB U

UX NpeBpallCHU:

O JleMoHcTpanuu:

0  xomnekuuu «HedTb» 1 «YT0IbY;
O  Buzmeodparment «Bynkanuzanus

PE3UHBIY.

O  JlaGoparopubie  ombiThl: [
Ka4eCTBEHHOE OIPEJICIICHUE YTIIepoa
W BOAOpOJa B  OPraHUYECKHUX

BCIIIECTBAX;

O o3HakomyieHHE C OOpa3laMu
TJIaCTMAcC, KaydyKOB U PE3UHBI;

XapakTepus3oBaTh WMCTOYHUKHU
YIJIEBOJOPOAHOTO  CBIphs  (HE(TH,
MPUPOIHBIA Ta3, yrojib), CIIOCOOBI MX
nepepadoTKu u IPAKTUYECKOE
MPUMEHEHUE TOTYyIaeMbIX MPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METOJbl TIO3HAHWUS — IIPOBEJICHHUE,
HaOJFOICHHUE W ONTMCAHUE XUMUIECKOTO
HKCIIEpUMEHTa (J1a0OpaTOPHBIE OIBITHI
U mnpakTudyeckue padotel). CrenoBaTh
mpaBuiamM  Oe3zomacHoil  paboOThl B
nabopaTopud  TpPU  HMCIOJIB30BAHUU
XUMHUYECKOH MTOCYIBI B 000PYTOBaHUS,
a TakXe TpaBWiaM oOOpalieHus ¢
BCIIECTBAMH B  COOTBETCTBUU  C
WHCTPYKIUSMU BBITIOJTHCHHUSI
71a00paTOPHBIX OIIBITOB u
MPaKTUYECKUX PAOOT MO MOTYYCHHUIO U
U3YYCHUIO OpPraHUYECKUX BEIECTB.

[IpencraBusTh pE3yNbTaThl
JKCIiepuMeHTa B ¢GopMe  3alucu
ypaBHEHUI COOTBETCTBYIOIIHX

peakuMii W JenaTh BBIBOABI Ha HX
ocHOBe. [IpoBOIUTH BBIUMCIICHUSA IS
ONPEAEIICHUS MOJIEKYJIIPHOU
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0 wmoaenupoBaHue
YTJIIEBOJ0POIOB
raJIOr€HONPOU3BOHBIX.

MOJIEKYJT
u
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* [IpakTrueckue pabOTHL:
Ne 1. TTomydenue sTUiICHAa U N3YYEHUE €TI0

CBOMCTB.

* PacueTHbie 3a1aun:

O omnpeneneHue MOJIEKYJISIPHOM
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

O  pacuersl MO ypaBHEHUIO
XAMHUYECKON peakiuu

(bopMyIIbl OPraHUYECKOrO BEIIeCTBa, IO
YPAaBHEHHIO XUMHYECKOW  pEaKIIuu.
CaMOCTOSITENBHO ~ IUIAHUPOBaTh U
OCYILLECTBIISITh CBOIO I103HABATENIbHYIO
NeSITETIbHOCTh, NPUHUMATh AaKTHBHOE
ydyacTue B  TPYNIOBOM  y4ueOHOI
JeSATEIBHOCTH

Hroro no pazneny

13

Paznen 3. Kucaopoacoaep:xamue opranndeckKue coeIuHeHs!
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3.1

Cruptel. @eHon

[IpenenpHble OAHOATOMHBIE CIUPTHI:
METaHOJ W JTaHOJ, XUMHUYECKOE
CTpoeHue, GU3nYecKrue U XuMUUECKHUEe
CBOMCTBa (peakiuu C aKTUBHBIMU
METaJUlaMH,  TaJOre€HOBOJIOPOIaMHU,
ropenue), npumeHenue. Bogopoanas
cBs3b. Du3nONOrnyecKoe ACCTBHE
METaHOJIa M 3TaHOJa Ha OpraHu3M

YCJIOBCKA.
MHoroaroMHbI€ CIIUPTBI:
OTHUIJICHI'TINKOJIb u TJIMOCPUH,

XUMHUYECKOE CTpOeHHue, (pusnyeckue u
XUMUYECKUE CBOICTBA (B3aMMOJEICTBHE
co HIEJ0YHBIMU METaJIaMU,
Ka4eCTBEHHAs peaxkuus Ha
MHOT'OaTOMHBIE CIIUPTHI).

PackppiBaTh  CMBICT  W3y4aeMBIX
MOHSITHH (BBISBIISTH UX XapaKTEPHBIC
NpU3HAKW),  yCTaHaBIMBATh  UX
B3aMMOCBSI3b, UCIIOJTb30BAaTh
COOTBETCTBYIOIIUE TIOHATHS  TIPHU
OMMCAHWHM COCTaBa, CTPOCHUS U
MpeBpaIlCHUM OpraHUYeCKUX
COCIMHEHUM.

Hcrnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL  COCTaBJICHHUS MOJICKYJISPHBIX H
CTPYKTYPHBIX
COKpAIlleHHON) (OpMyJI OpPraHUYECKHUX

(pa3BepHyTOiA,

BCIICCTB.

YcranaBiauBaTh [MPpUHAAJIC)KHOCTD
BCUICCTB K OIIPCACIICHHOMY KJIACCY

@U3MOIOTUYECKOE  JICMCTBUE  HA
opraHusM uyenoBeka. lIpumeHenue
TJIMIEpUHA W OTHJICHTJIMKOJIA.
®enon.  CrpoeHHE  MOJEKYJIHI,
bu3NYecKue 1 XMMUYECKHUE CBOMCTRA
¢denona. TokcuyHOCTh (eHoNa, €ro
dbu3noNornyeckoe  JACHCTBUE  Ha
opraHu3M 4YejoBeka. I[IpumeHeHue
dbenona

[0 COCTaBY U CTPOEHMIO, HA3BIBATh UX
[0 CUCTEMAaTUYECKOW HOMEHKJIATYpE;
NPUBOJIUTh TPUBHAIBHBIE HA3BAHUSA
OTHCIIbHBIX NpeACTaBUTENIEH
KUCJIOPOJICOAEPKAINUX  COCIMHECHUU.
XapakTepu3oBaTb COCTaB, CTPOCHUE,
MIPUMEHEHHUE, busnueckue u

XMMHUYECKHE CBOMCTBA, BaKHEHUIIINEC
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3.2

AJLaeruabl.

KapOoHOBbIE KUCITOTHI.
Crnoxusie 3¢upsl

AJbaEeruab: dbopmanabaerua 51

aneTanbIerus, XUMHYECKOE
CTpoeHue, GU3ndecKrue U XUMUUECKHUEe
CBOMCTBa (peaklUu OKHCICHUS W
BOCCTaHOBJICHUS, KaueCTBEHHbIC

peaKIym), MoJTy4YeHUE U MPUMEHEHHE.

OZIHOOCHOBHBIE IIpEACIIbHBIC
KapOOHOBBIE  KHCJOTBI:  YKCyCHas
KHCJIOTa, XUMHYECKOE CTPOCHHE,

¢buznyeckue 1 XMMUYECKHE CBOICTBA
(oOmre cBOMCTBA KHUCIOT, peaKuus

sTepuduKalui),  MOJIYyYEHUE U
IIPUMEHECHHUE. CreapunoBas u
OJIEMHOBAA KHUCJIOTHI KaK
MPEJCTABUTENH BBICIIIUX

KapOOHOBBIX KUCJIOT.

MpIJ1a KaK COJIU BBICIIMX Kap6OHOBBIX

CITOCOOBI IMOJIYy4YCHUA THUIITMYHBIX

MPEACTABUTENECH Pa3IUYHBIX KJIACCOB

KHUCTIOPOJICOICP)KAIUX  COCAMHCHUMA
(MeraHoma, 9TaHONA,  TJIMIEPHHA,
dbeHona, dbopmanbaeruia,

aleTaNbAEIuAa, YKCYCHOM KHCIIOTHI,

I''TFOKO3HI, CaxapoO3Hhl, KpaxMmalia,
H@J’IJ’IIOJ'IO?:BI); BBIABJIATH TCHCTUICCKYIO

CBA3b MCKAY HUMH U ITOATBCPIKAATH €€

HaJIU4ne YPaBHEHUSIMHA
COOTBETCTBYIOIINX XUMHUYECKUX
peakuuii C UCITIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceiBaTh  €COCTaB, XHMHYECKOE

CTPOCHHE U NPUMEHEHHUE >KUPOB,
XapaKTEepU30BaTh HUX 3HAYCHUE [IJIA
YKU3HEIESTEILHOCTH OpraHU3MOB.
Oco3HaBaTh OIIACHOCTH BO3ICUCTBUS
Ha JKMBBIC OPTaHU3MBbI OIIPEETIECHHBIX
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KHCJIOT, HMX MOIOIIEe JCHCTBHE.
CrnoxHble 3(pUphl KaK IPOU3BOIHBIE
KapOOHOBBIX  KHCHOT. ['maponus
cloXHbIX 3¢upoB. Kupsl Kak
IIPOU3BO/HBIE TJIUIIEPHUHA U BBICILIUX
KapOOHOBBIX  KHCHOT. ['maponus
KUPOB

3.3

VrieBoanl

VYrineBoapl: cOCTaB, KIacCH(PUKALINS

YIJIEBOJOB (MoHO-, - n
oI CaxapyIbl). [ mroxo3a —
MPOCTEUIIN I MOHOCaXapuu;

OCOOEHHOCTH CTPOCHHMSI  MOJIEKYJIbI,
¢usznueckue U XUMHUYECKUE CBOICTBa
TJIFOKO3bI (B3aumopeiicTrre c
rugapokcugom  Menu(Il), oxucienue
aMMHAYHBIM  PAacTBOPOM  OKCHIA
cepeopa(l), BOCCTAHOBIICHHE,
OpO’XKE€HUE TJIFOKO3bI), HAXOXKJCHHUE B
npupone, TNPUMEHEHHE  TJOKO3HI,
Ounonornyeckas pOJIb B
KU3HEESATEIIbHOCTH opraHu3ma
yenoBeka. PorocuHTe3. OpyKTOo3a Kak
U30MED TITFOKO3BI.

Caxapoza — NIPEACTABUTEIIb
UcaxapuioB, THAPOJIU3  Caxapo3bl,

OpPTaHUYECKUX BEIIECTB, MOSICHATH Ha
npuMepax crnocoObl yMEHBIIEHUs U
peOTBPAICHHS ux BPEIHOTO
BO3/ICIICTBUSI HAa OpPraHM3M 4YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METOJIbI TO3HAHUSI — MPOBEJCHUE,
HAOJII0JICHUE U ONTUCAaHUE XUMUYECKOTO
AKCIIEpUMEHTa (JIA0OPAaTOPHBIE OIBITHI
U mnpakTudyeckue padotel). CregoBaTh
mpaBuiamM  Oe3zomacHoil  paboOThl B
7abopaTopud  MPU  KCMOJb30BAHUU
XUMHUYECKOM MOCYyIbl U 000pYI0BaHUS,
a TakXe TMpaBWiIaM OOpalieHus ¢
BEIIECTBAMH B  COOTBETCTBHH  C
UHCTPYKIUSMU BBITIOJTHCHHUSI
71a00paTOPHBIX OTIBITOB u
MPaKTUYECKUX PabOT MO MOTYYEHHUIO U
U3YYEHHUIO OpPraHUYECKUX BEUIECTB.

[IpencraBisaTe pe3yJIbTaThI
JKCIIEpUMEHTa B  (opme  3amucu
YpaBHEHUI COOTBETCTBYIOIIMNX

peakuMii W Jenatb BBIBOABI Ha UX
ocHOBe. [IpoBOAMTH BBIYMCIEHUS IS
OTPEIEIICHHS MOJIEKYJISIPHOU (POPMYJIIbI
OpraHU4eCKOTO BEILECTBA, o
YPaBHEHUIO XUMHYECKON  peaKIlMH.
CamMoCTOSTENBHO MIIAHUPOBATH
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HaXOKJEHUE B IPUPOJE U IPUMEHEHUE.
Kpaxman u nemnono3a Kak IpUpOIHbIE
IIOJIMMEPBI: CTPOCHHE Kpaxmalia
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U 1EJUTIOI03b], (U3UYECKHE U
XUMHYECKHE CBOMCTBA Kpaxmaja
(ruposn3, KauecTBEHHAs
peaKIs ¢ HOJIOM).

JKCIepUMeHTAIbHbIE MeTOAbI
U3y4YeHUsA BeLIeCTB U UX
NpeBpalIeHU:

0 JlTaGopaTopHBIE OMBITHI:

0  ropeHue cnupros;

O  B3aumojelCTBHE IIMIIEPUHA C
rugpokcuaom meau(Il);

0  xayecTBEHHBIE pEaKLIUU

aNbICTUIOB (OKHCIICHUE aMMHAYHBIM
pacTBOpOM OKcHa cepedpa u
THUAPOKCUIOM

meu(1l));

O  B3auMmopeicTBHE Kpaxmala C
HOJIOM.

* [IpakTuueckue paboTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOMU
KHUCJIOTHI.

* PacyeTHsbie 3amaun:

g OIIPEAECTICHHE MOJIEKYJISIPHOM
(bopMyJIbl OPraHMYECKOT0 BEIIECTBA IO

n OCYHICCTBIIATH CBOIO
IMO3HAaBATCIIbHYIO ACATCIBHOCTD,
IIPUHUMATDb AKTHUBHOC y4acTHue B

IPYIIIOBOM YUEOHOM eI TEILHOCTH
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MaCCOBBIM JIOJISIM aTOMOB XUMHUYECKHUX
JMEMEHTOB M TI0 Mmacce (o0nemy)
NpOAYKTOB cropanusi; O pacuersl 1o
YPaBHCHUIO XUMHUYECKON PEaKIHH
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Nroro no pazneny 13

Paznen 4. A3orcoaepskaniue OpraHnyeckne coeInHeHus
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4.1

AMUWHEL.
AMWHOKHCJIIOTEI.
benku

AMUHBI: METWUJIAaMUH — MPOCTEHIINN
MPEICTABUTEID aAMUHOB: COCTaB,
XUMHUYECKOE CTpoeHHue, (u3NYecKue u
XUMUYECKHE CBOWCTBA (peakiuu ¢
KHCIIOTAaMU U TOPEHUS), HAXOXJEHUE B
MIPUPOJIE. AMMWHOKHCIIOTBI KaK
am(poTepHbIe OpraHUYECKHUE
coeuHeHns. OU3NYECKUE U XUMUYECKUE
CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe
TJIMIIAHA).

buonornueckoe 3Ha4YeHUE aMUHOKHUCIIOT.
CuHTE3 NenTUI0B.

benkun kak TpPUPOIHBIC TOIUMEPHI.
[lepBuuHasi, BTOpU4HAsi U TPETUUHAs
CTpyKTypa OenkoB. XUMHUYECKUE

CBOMCTBa OEJIKOB: TUAPOJIN3,
JieHaTypaLus, KayeCTBEHHbIE
peakIuy Ha OeJKH.
JKCNepUMEHTAIbHbIE MeTO/bI
U3y4eHust BeleCTB u UX

npeBpamenuii: O Jlemoncrpanuu:
0 nenatyparusi OEJIKOB MPU HArPEBaHUH;

0 nBeTHBIE peakiuu OEIKOB

PackppiBaTb  CMBICT  HM3y4aeMbIX
MTOHATHM (BBISIBIISITD 170:¢
XapaKTEepHbIE MPU3HAKH ),
YCTAaHABJIMBAaTh WX B3aHUMOCBS3b,
HCIIOJB30BaTh  COOTBETCTBYIOIIHE
NOHATUS TNpPU OINHCAHMHM COCTAaBa,
CTPOEHUS " IIpEBpAILCHUM
OPTraHUYECKUX COCAUHECHUMU.
Hcnonb30BaTh XUMAYECKYIO CHMBOJIMKY
JUISL  COCTaBJEHHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BepHyTOiA,
COKpAILIEHHON) (OpMyJl OpraHUuYECKHX
BEILECTB.

Onpenensth MPUHAJICKHOCTD
BEILECTB K OMpPEAEIEHHOMY KJIaccy IO
COCTaBy M CTPOEHUIO, Ha3bIBaTh UX IO
CUCTEMATUYECKOMN HOMEHKJIATYypE;
MPUBOJUTh TPUBHUAIbHBIE HA3BaHUS

OTJICITBHBIX MIPEICTaBUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
MPUMEHEHHUE, busngeckue u

XUMHUYECKHE CBOMCTBA, Ba)KHEMIIINEC
CITOCOOBI MOJIyYECHUS TUITHYHBIX
MpEACTaBUTENIEN a30TCOAEPKALINX
COeIMHEHUN (METWIaMUHA, TJIUIMHA,
OCIKOB).
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OnuceiBaTh  COCTaB,  CTPYKTYpY,
OCHOBHBIE CBOMCTBA O€JIKOB; MOSICHATH
Ha MpUMeEpax 3HaYeHUE OCJIKOB s
OpraHu3Ma YeJIOBEKa.

Hcnonb3oBaTh €CTECTBEHHO-
Hay4YHblE  METOJAbl TO3HAHUS —
HaOI01aTh u OINCHIBATH
JIEMOHCTPAIMOHHBIN SKCIIEPUMEHT.

CaMOCTOSTENBHO — IJIAHUPOBATh U
OCYLIECTBIISTh CBOIO
II03HABATEIIbHYIO NEATEIIbHOCTD;
IIPUHAMATh AKTHUBHOE Y4YacTHE B
IpynnoBoOil y4eOHOU AesTENbHOCTH

Hroro no pazmemny 3

PaspeJ. 5. BoicOKOMOJIEKY/ISIDHBIE COCAMHEHUSA
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5.1

IlmacTmaccrl.
Kayuyku. Bonokna

OcHOBHBIE MOHSTHUS XUMUU
BBICOKOMOJICKYJIIPHBIX ~ COCJIMHEHUM:
MOHOMEDP, TOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb  MOJMMEPHU3ALMH,  CPEAHSS
MoJIeKyJisipHass ~ macca.  OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX

COCMHCHUNW — TMOJUMEpU3alua |
ITOJTMKOH/ICHCALTHS. [ImacTmaccel
(MOTMUATHIIEH, ITOJIUITIPOITUJIEH,
MOJIMBUHWIXJIOPU, MOJIUCTUPOIT).
Harypanbhbiit 51 CUHTETUYECKUE
Kay4yKH

Brnagets m3ydaeMbIMM XUMHUYECKUMH
MOHSTUAMU:  PaCKpbIBaThb  CMBICH
M3y4aeMbIX MOHSATUMN U IPUMEHSATH ITH
MOHSTUSA TPU OINHCAHUM COCTaBa H
CTPOCHUSI BBICOKOMOJIEKYJISIPHBIX
OPTraHUYECKUX BCIIICCTB, TUTS
OOBSICHEHUS OT/ACJIbHBIX (PAKTOB U
SIBJICHUH.

Hcnonb30BaTh XUMAYECKYIO CUMBOJIUKY
JIJISl COCTaBJICHUSI CTPYKTYPHBIX (hopMy
BEIIECTB M  YPaBHEHHUH  peEaKkUUu
MOJMMEPU3ALUN U TOJIUKOHICHCALIUH.

(OyTaaneHoBBIN, XJOPONPEHOBBIA U
M30IPEHOBBIN). Bosnokna:
HaTypaJIbHbIE (XJIOMOK, IEPCTh, IETK),
UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

BHCKO3a), CUHTETHYECKHE (KalmpoH H

JIaBCaH).

JKCIepUMEHTAJIbHbIE MeTO/IbI
HU3Yy4YeHUs BellleCTB " UX
NpeBpaLleHU:

O JleMoHcTpanuu:

OnuceiBaTh  COCTaB, CTPOCHHUE,
OCHOBHBIE  CBOWCTBAa  Kay4yKoOB,

HauOoJee pacnpocTpaHEeHHBIX
BHUJIOB IJIaCTMAcC, BOJIOKOH;
MIPUMCHECHHUE B Pa3IMYHBIX
OTpacIsX.

HMcnone3oBath €CTECTBCHHO-
HAay4YHbIE METOJbl TO3HAHUS —
HaOIO1aTh u OINCHIBATH

,HGMOHCTpaHHOHHBIfI OKCIICPUMCHT
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O  o3nakomjieHue C  oOpasuamu
MIPUPOTHBIX " HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcCC, KaydyKOB

Hroro mo pazaemny 2
OBIIEE  KOJIMYECTBO 34
YACOB I10 [TIPOT'PAMME
11 KJIACC
HaumenoBanue
Ne pasmeiaoB u TeMm | KomnmuecTBo [TporpammHOe coiepiKkaHKe OcCHOBHbBIE BHBI ICITEILHOCTH
mn | ydeOHoro 4acoB 0O0yJaroIXCcs

npeaMera

Paznen 1. Teopernueckue oc

HOBBI XUMHH

1.1 | Ctpoenue aToMOB.
[lepunonnueckuii
3aKOH U

3

ITepnoanyeckas

Xumuueckuit aneMent. Atom. Cocras
aToMa, U30TOIbI. DIEKTPOHHAA
000J104Ka. DHEPreTUUYECKUE YPOBHH,
MOTypOBHU. ATOMHBIE OpOUTAIH,

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b.
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S-, p-, d-, f-amemenTe. OcoOEHHOCTH
pacnpeneneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX

Y OOJBIINX MEPUOIOB. DIEKTPOHHAS
KOH(UTYpaIys aTOMOB.
[Tepuoauueckuii 3aK0H

u [lepuoauyeckas cucteMa XUMHUYECKUX
anemenToB /. 1. MeHpaeneena.

CB43b MEPUOANYECKOT0 3aKOHA

u [leppoan4eckoi CUCTEMBI XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHOMN TEOPUEH
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
M3MCHEHHUS CBOMCTB XMMHYCCKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MTPOCTHIX
U CJIO’KHBIX BEILIECTB MO rpynmnam

Y neproiam. 3Haue€HHUE EPUOIUUECKOTO
3aKOHA M CUCTEMBI XUMUUECCKUX

PackpbIBaTh CMBICI IEPUOTUIECKOTO
3akoHa [[. 1. MenneneeBa

U IEMOHCTPUPOBATH €ro
CUCTEMaTU3HUPYIOIIYIO,
OOBSCHUTETFHYIO U TIPOTHOCTHYECKYIO
GbyHKITUY.

XapaxkTepu3oBaTh ANEKTPOHHOE
CTPOCHHE aTOMOB XUMUYECKHUX
371eMEeHTOB 1—4 mepuo 0B, UCTOJIb3YS
MOHSTHSA S-, P-, d-2JIEKTPOHHBIE
opOUTaJIN, YHEPTECTUIYCCKHUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCTUHECHUHN

10 IEPUOIaM U TpymIam
ITepnoandeckor CHCTEMBI

. 1. Menpaeneena

anemenToB /.M. MeHeneeBa B

Pa3BUTHHU HAYKH.

JKCNepUMEHTATbHbIE MeTOAbI
U3y4YEeHUA BeLIeCTB U 170.¢
NpeBpalIeHu:

O leMoHcTpanuu:
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Buasr a6 «Ilepuoaundeckas cucrema
XUMHUYECKHX DJICMEHTOB
J.1. MenneneeBa»

1.2

CtpoeHue BelecTna.
MHoroo0pa3sue
BCIIIECTB

CrpoeHue BellecTBa. XUMUYECKAs CBS3b.
Bunpl (koBajieHTHas HEMOJSIpHAs W
MOJISIpHAsi, WOHHAs, METaJUIM4YecKas) |
MEXaHU3Mbl OO0pa30BaHUA XUMHUYECKON
cBs3u  (OOMEHHBIH W JIOHOPHO-
aKIEeNTOPHBIN). BogopoaHas cBs3b.
BaneHntHOCTSD.
DIIEKTPOOTPULIATENBHOCTh.  CTENneHb
okucieHus. KaTHOHBI W  aHUOHBI.
BemecTBa MOJIEKYJISIPHOTO 151
HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. TUIIbI
KPUCTALUTAYECKUX peleToK u
CBOWCTBA BEILECTB.

[TonAaTE O [JUCHIEPCHBIX CHCTEMaX.
HcTunnbie pacTBOPEL.
KonnuectBeHnHbIe XapaKTEPUCTUKU

PackpeiBaThb  CMBICI  H3Y4aeMbIX
MOHATUM (BBIICTATh UX XapaKTEPHBIE
MIPU3HAKK) U IPUMEHSTH 3THU ITOHITHS
MpA ONKMCAHUM COCTaBa M CTPOCHHUS
BEIIICCTB, IS 00BICHEHUS
OTJICIIbHBIX (DAKTOB U SIBJIICHUIA.
OnpenensTe BUAbI XUMUYECKON CBSI3U
(KOBaJICHTHOM, MOHHOW,
METaJUIMYECKOW,  BOJOPOAHOM) B
COCIMHECHUAX;, TUI KPUCTAIMYECKOMN
pPELIETKH  KOHKPETHOI'O  BEIECTBA.
OrnpenensaTe BaJICHTHOCTh U CTEINEHb
OKHCJICHHSI XMMHUYECKHUX 3JIEMECHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa.
ITpoBOAUTH BHIYUCIICHUS

C HCITOJIb30BAHUEM MOHATHSA

«MaccoBast OIS BEIIECTBA B
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pacTBOpOB (MaccoBast JI0JIsl BEIIECTBA B
pactBope). Knaccuduxkarus
HEOPTaHUYECKUX

pacTBOPCH. BJ'IaI[GTI) HN3y4aCMbIMH
XUMHUYCCKHUMMU ITOHATHUAMU.
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coenuHenu. Homenkiarypa

HCOPraHN4YCCKUX BCUICCTB.

JKCIepUMEeHTAIbHbIE MeTOAbI
U3y4eHHs BeLEeCTB U HX
NpeBpaLIeHU:

O TeMoHcTpanuu:
0 Mojaenu KpUCTAUIMUECKUX PEIICTOK.
00 Pacuernsble 3amaun:

O pacueTsl ¢ UCHOJIL30BAHUEM MOHATHUSA
«MaccoBas OIS PacTBOPEHHOIO
BEIIIECTBA)

OOBSICHATH 3aBHCUMOCTH CKOpOCTH

XUMHYECKOMN PCaKn OT PA3JINYHBIX

(haxkTopOB.

OnpenensaTe XapakTep CMEIICHUA
XUMHYECKOT'O paBHOBECHUSA B
3aBUCHUMOCTH oT BHEIIIHETO
BO3EHCTBUS (TpuHITATT Jle

[larense). CocTaBusATh ypaBHEHUS
peakuuil pa3IMYHbIX THUIIOB; MOJIHBIE
U COKpAlICHHbIC YpaBHEHUS peaKlUi
MOHHOTO OOMEHa, YUUTHIBAs YCIOBHUSA,
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1.3

XUMHAYECKUE
peaKuuu

Xumnueckas peaxuus. Kinaccudukanus
XUMHUYECKUX peaKunit B
HEOPTaHUYECKOM M OpPraHUYeCKOu
XUMHH. 3aKOH COXPAaHEHUS MAacCChl
BEILIECTB;  3aKOH  COXpPaHEHHUS W
MIPEBPAILECHUS SHEPTUHU TP XUMUYECKUX
peakuusix. CKOpOCTh  peakiuu, €€
3aBUCHUMOCTH OT Pa3JIMUHbBIX (haKTOPOB.

OOpartumblie peaKuuu.
XUMHYECKOE paBHOBECHE.
PakTopshl, BIIMSIFOIIIME Ha
COCTOSIHUE XUMHYECKOTO
paBHOBECHSL.

[Tpuanmn Jle [latense.
DNEKTPOIINTUYECKAS TUCCOLUALIMS.
CunbHble U clla0dble DIIEKTPOJIUTHI.
Cpena BOAHBIX paCTBOPOB BEIIECTB:
KHCJIast, HEUTpaJIbHAsL, IET0YHAs.

P KOTOPBIX ATH PEAKIUU HAYT 0
KOHIIA.

Hcnonb30BaTh  €CTECTBEHHO-HAYYHBIE
METOJbI TO3HAaHMS — TIPOBEJICHHE,
HaOJIOICHUE W ONTUCAHNE XUMHIECKOTO
AKCHEpUMEHTa (AEMOHCTPAIMOHHBIE U
7a00paTOPHBIE OMBITHI, MPAKTUYECKUE
paboThI): TIO OMPEACIICHUIO CPEJIbl
BOJIHBIX PacTBOPOB BEIIECTB, PEAKIIUIl
MOHHOTO 0OMEHA, BIUSIHUIO PA3JIMUHbBIX
(akTOpOoB HAa CKOPOCTb  PEAKIIUM.
CnenoBaTh TpaBWIaM  TOJb30BAHUS
XUMHUYECKOM OCY101 U Tab0OpaTOPHBIM
000py/1I0BaHUEM.

[IpencraBisiTh pe3yJbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
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Bonoponanslii mokazarens (pH) pactBopa.

PeaKHI/II/I HOHHOTI'O oOMeHa B

OPTraHWYECKOM M HEOPraHWYECKOU

XAMHH.
OKuCIUTEIBHO-

BOCCTAHOBHUTEJILHBIE peaKkIuu.
[Tonsarue 00 AJIEKTPOIIU3E

pacIuIaBOB U PaCTBOPOB COJIEH.
[IprMeHeHNE INEKTPOIH3A.

JKCIepUMEeHTAJIbHbIE MeTO/IbI
U3Y4YeHUS BeleCTB U UX
NpeBpaLleHU:

O JleMoHcTpanuu:

0 paznoxeHne nepokcuia BOAOPOIa B
MPUCYTCTBUH KaTalU3aTopa.

O JlaGopatopHble omnbITh: [
IIPOBEJCHUE pPEAKUHU HMOHHOIO
oOMeHa;

0 ompenenenue cpenbl pacTBOPOB
BEILECTB C MOMOUIBIO YHUBEPCATIHLHOTO
WHIUKATOpA.

* [IpakTuueckue pabOTHI:

3aMucH ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIU U JeTIaTh
BBIBO/IbI HA UX OCHOBE.

[IpoBOIUTH BBIYKCIICHUS

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUM,
B TOM 4YHCIE TEPMOXHUMUYECKHE

pacueThbl
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Ne 1. Biiustaue pa3nudsbpix (pakTopoB Ha
CKOPOCTh XMMHUYECKON PEAKIINH.
* PacuerHble 3agaun:

0 PaCUCThI 110 YPABHCHHUAM XUMHUYICCKUX
peaKquI, B TOM 49HCJIC TCPMOXUMHNYCCKHC
PaCUCThI

Hroro no pazneny

13
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Paznen 2. Heopranuyeckasi xumusi
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2.1

MeTtamisl

Mertamnel. [lomoxkeHue MeTamioB B
[leprognueckoil cuCTeME XMUMHUYECKHUX
AJIEMEHTOB.

OcobenHoctu CTPOEHUS
ANIEKTPOHHBIX ~ O0OJIOUYEK  aTOMOB
MetaioB.  Ob6mme — Qusnueckue
CBOMCTBa METAJUIOB.

[IpuMeHeHre METAIIJIOB B OBITY, IPUPOJIE
u TexHuke. CIutaBbl METAJLUIOB.
DIIEKTPOXUMHUYECKUAN P HANPSHKEHUN
MeTasuioB. O6mue crnocoObl NOTyYEHUS
METAaJJIOB. Koppo3zus METaJIOB.
Cnioco0bl 3a1UTHI OT KOppo3uu. O01mas
XapaKTEPUCTHKA METAJUIOB TJIABHBIX
noarpynn (IA-rpynmna, I[A-rpynmna)
[lepnonnueckoi CUCTEMBI XUMHUYECKUX
AJIEMEHTOB.
AJFOMUHUHA. AmdboTepHbIC
CBOMCTBA OKCHMJA M THAPOKCHIA
amomuHust. O011as XapaKTepUCTUKA
MeTauioB no0ouHbIXx noarpynmn (b-
rpynn) Ilepuoguyeckoil cuctemsl
XUMUYECKUX  BJIEMEHTOB:  Me€lb,
UHK, XpOM, 5KeJie30.

PackpbiBaTh ~ CMBICI ~ H3y4YaeMbIX
MOHATUM (BBIIEIATh UX XapaKTEPHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHITHUS
IpU ONUCAHUMU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHUS OTACITbHBIX
(haKTOB U SBJICHUIA.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B M3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCIMHEHUH C yUeTOM
CTPOEHUS UX aTOMOB U TOJIOKEHUS B
Ilepnoamueckoi CHUCTEME
XAMHUYECKHX anemeHtoB J[.  H.
Menneneena.

Xapaktepu3oBaTh (ONMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBAa METAUIOB, HX

Ba)KHEUIIINX COCJIMHCHMH,
MOATBEPXKAast 3TO OIHCaHHUE
pUMepaMu YpPaBHEHUU
COOTBETCTBYIOIIUX XUMHUYCCKHX

peaKuHﬁ; IMPUMCHCHHUC MCTAIJIIOB B
Ppa3INYHbIX O6JI8,CT$IX, a TaKXKCE
HUCIIOJIB30BaHHUC HX AJId CO3JaHUA
COBPECMCHHBIX MaTcpuaIoB u

TEXHOJIOTUMH.
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Baxuenmme  coemnuHEHUS
(OKCHUIBI, TUIPOKCHUIBI, COJIN).

MCTaJIJIOB

OnuceIBaTh CrIOCOOBI 3alIUTHI METAIIOB
OT KOPPO3HH.

PaCKpLIBaTB CYITHOCTb OKHCIINTCIIBHO-
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JKCIepUMeHTAIbHbIE MeTOAbI
U3y4eHHs BeLEeCTB U HX
NpeBpaLIeHU:

0 JlemoHcTpanuu:

0 xomnexust « MeTallibl ¥ CIIaBbI».
O JlabopatopHble omnbITh: [
B3aMMOJICHCTBHE  TUAPOKCUIA
ATFOMHHHUS C PACTBOPAMHU KHCIIOT

U IIEJI0YEH;

[ xauecTBEHHBIE PEAKIINN HA KATHOHBI
METaJJIOB.

* [IpakTrueckue pabOTHI:

Ne 2. Pemenue sKCIEPUMEHTAIBHBIX
3a/1a4y o TeMe «MeTab».

* PacueTHEbIE 3a/1a4uH:

0 pacueTsl maccel (00beMa, KOJIMYECTBA
BEILECTBA) IPOJIYKTAa PEAKLHH, €CIU
OJIHO U3 BEILIECTB JIaHO B BHUJIE pacTBOpa
C OINPEAECICHHOM MAacCOBOM  JIOJIEU
PacTBOPEHHOIO BEILIECTBA

BOCCTaHOBUTCJIbHBIX peaKHI/Iﬁ

MMoCpCACTBOM COCTaBJICHHUA

QJICKTPOHHOTI'O OajaHca dTHX peaKuHﬁ.

IIpoBoauTh peaxkuuu,
ITOATBEPKIAAIOIINE XapaKTEepHbIE
CBOMCTBA  M3y4aeMbIX BELIECTB,

pacro3HaBaTh OINBITHBIM ITYTEM HOHBI
METaJIJIOB, MPUCYTCTBYIOIIHNE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJbl TO3HaHUsI — IPOBEJCHUE,
HAOJII0/IEHUE U ONMCAHNE XUMUYECKOTO
OKCIIEPUMEHTa (IEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OTBITHI, MPAKTHYECKHUE
paboThI).
[IpencraBusTh pe3yNbTaThI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMme
3alUCH YPaBHEHHM
COOTBETCTBYIOLIUX PEAKIHUI U JeaTh

BBIBOABI HA UX OCHOBC.

CnenmoBarh mpaBuiaM  IOJIb30BAHUSA
XUMHUYECKOU MOCcyA0i U 1a00paTopHbIM
00opyI0BaHUEM. [IpoBoauTh
BBIYMCIICHUS 1o YPaBHEHUAM
XAMUYECKUX pEaKIUi.
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CaMoCTOSTENBHO  IUIAHUPOBATH
OCYIIECTBIISATH CBOIO MTO3HABATEIIHHYIO

nu
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JCSITEITbHOCTD; PUHUMATD
aKTUBHOC ydYacTHE B TPYIIIOBOU
y4eOHOH AeSATEIHHOCTH
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2.2

Hemetamsl

Hewmetamnel. Ilonoxkxenne HEMETAIIOB B
[lepuoauyeckoil cCUCTEME XHUMHYECKUX
anemenTtoB  J[.MI. MenneneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB.
dus3nyeckue CBOMCTBA HEMETAJIJIOB.
AJOTpOIHST HEMETAUIOB (Ha MpUMeEpe
KHUCJI0poaa, cepsl, hochopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BaXHEHUIIIHNX
HEMETaJUIOB (TajloT€HOB, CEphI, a30Ta,
docdopa, yriaepoaa 1 KpeMHus).
Oxcuipl HEMETaJJIoB.
Kucnopoaconep:xariue

KHUCJIOTBI. Bonoponusie
COCIUHCHMS HEMETAJIJIOB.
JKCNepUMEeHTAJIbHbIE

MeTO/Ibl U3yYeHHsI BelecTB 1

UX MPeBPAIICHUN

O JleMoHcTpanuu:

O  oOpa3upl HEMETAIOB;

0  B3amMoAeiCTBUE MEOU C a30THOM
KUCJIOTOM Pa3JIMYHOW KOHILICHTPALHH.

0 JlTaGopaTOpHBIE OMBITHI:

0 xadecTBeHHBIE peakuuun Ha
AHUOHBI 1 KATUOH aMMOHMSL.

PackpbiBaTh ~ CMBICT  H3Yy4aeMbIX
MOHSATUH (BBIIEIATh UX XapaKTEpHbIC
MPU3HAKHN) U IPUMEHATH 3TU MOHATHUS
IIpU ONKCAHUHU COCTaBa U CTPOCHHUS
BEIIECTB, 7151 00BACHEHUS OTACTbHBIX
(haKTOB U SBJICHUI.

OOBCHATH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB HEMETAIIOB U
UX COCAUMHEHUIN C y4E€TOM CTPOECHUS
UX aTOMOB UM  TIOJIO)KEHHUS B
Ilepnoauueckoi cucTeMe
xuMu4eckux anemeHtoB  JI. .
Menneneesa.

Xapakrepu3oBaTh (ONMHMCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEMETAIIIOB, MX

Ba)KHEHUIIINX COCJIMHCHMH,
MOATBEPKAast 3TO OITMCaHUE
pUMepaMu YpaBHEHUU
COOTBETCTBYIOIIUX XUMHYECKHUX
pEaKIuu.

XapakTepu3oBaTh BJIUSIHUE
HEMETAJUIOB U UX COEOAMHEHUM Ha
JKMBBIC OpTaHU3MBbl; OIMCBIBATH

MPUMEHEHUE B Pa3IMYHBIX O00JACTSIX
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MPAKTUYECKON
YeJI0BeKa.

ACATCIBbHOCTHU
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* [IpakTuueckue paboOTHI:
Neo 3. Pemenue 3kcrnepruMeHTaIbHBIX

3aJa4d I10 TCMC «HemeTamnemy.

* Pacuernsle 3anaun: 0 pacuers
Macchl BelleCTBa WK 00beMa ra3oB
110 U3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE WIH 00BEMY
OJTHOTO U3 YYAaCTBYIOIUX B PEAKIIUU
BELIECTB; pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIAYKTOB
peaxkiuu, eciau OJHO U3 BELIECTB
UMEET NPUMECH

[loaTBEpKaaTh CyIIECTBOBAaHUE
TFEHETUYECKOM CBSI3HM  MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU

C IIOMOILBIO ypaBHEHUI
COOTBETCTBYIOIIHX

XUMHUYECKUX PEAKLIMMN.

PackpriBaTh CYLIHOCTb
OKHUCJIUTENIBHO- BOCCTAHOBHUTEJIbHBIX
PEAKIH TMOCPEICTBOM COCTABJICHUSA
AJIIEKTPOHHOTO OajaHca 3THX PEaKIHi.
[TpoBoauTH peakuuu,

61




OenepanbHas paboyas nporpamma | Xumusi. 10—11 kaccs! (6a30BbIN YPOBEHD)

2.3

CBs3b
HEOPTaHUYECKHUX
U OPTaHUYCCKUX
BEIIECTB

HeopFaHI/I‘IeCKI/IC H OPraHU4YCCKHUC

KHUCJIOTBI. Heopranuueckue 151
OpraHu4YecKue OCHOBAHUS.
AMdoTepHble HEOpPraHW4yecKue W
OpraHUYECKue COEAUHEHUS.
I'enetnyeckas CBS3b

HCOPIraHNM4YCCKUX MW OPraHu4YCCKHX
BCIICCTB

MTOATBEPKIAIOIIINE
CBOMCTBa H3Yy4aeMbIX
pacrio3HaBaTh OITBITHBIM yTeM
aQHUOHBI, TPUCYTCTBYIOIINE B BOIHBIX

XapaKTepHbIE
BEIIECTB,

pacTBOpax.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METOJbl TIO3HaHUSI — MPOBEJCHUE,
HaOJII0/ICHHUE U ONMCAHUE XUMUYECKOTO
AKCTIEpUMEHTa (JEMOHCTpAIMOHHBIE U
71a00paTOpPHBIE OMBITHI, MPAKTUYECKUE

paboThI).

[IpencraBusTh pPEe3yNbTaTHI
XUMHYECKOTO SKCIIEpUMEHTa B popme
3aIlUCU YpPaBHEHUU

COOTBCTCTBYIOIINX peaKLII/Iﬁ n acjaThb
BBIBOJABI Ha UX OCHOBC.
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CnenoBath INpaBWiaM  IOJIb30BaHUSA
XUMHYECKOH MOCY10i 1 1abopaTOPHBIM

000pyI0BaHUEM. [IpoBoauTh
BBIYUCIICHUS 1o YpaBHEHUSIM
XUMHYECKUX pEeaKInil.
CamoCTOSTENBHO  IJIAHUPOBAaTH U

OCYHICCTBJIATH CBOIO ITO3HABATCJIBHYIO
ACATCIIbHOCTh, IIPHMHHUMATb AKTHUBHOC

ydacTue B TPYNIOBOM  yueOHOM
JIESITETbHOCTH
Wroro no pazneny 17
Paznen 3. Xumus u :KU3Hb
3.1. | Xumus u xu3Hb 4 Ponrr xumum B oOecrieyeHUU PackppIBaTh poJib XUMHUH B PEILICHUN

AKOJIOTUYECKOM, DHEPreTUUecKor U
MUIIEBOM O€30IaCHOCTH, Pa3BUTHH
MenuuuHbl. [loHATHE O Hay4YHBIX
METOJIaX II03HAHUS BEIIECTB U
XAMHUYECKUX PEaKIUH.

[IpencraBienuss 00 OOIMX HAYYHBIX
MPUHIIUAIIAX MIPOMBIILJIEHHOTO
MOJYYEHHS] BAXKHEWIIIMX BeEIIEeCTB (Ha
npyUMepax  MPOU3BOJICTBA  aMMHAKa,
CEPHOU KUCIIOThI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MAaTEPUAJIOB

n XHMHUYCCKHUX peaKHHﬁI XUMHUA H

DHEPTeTUYECKUX,  CBHIPhEBBIX U
AKOJIOTMYECKUX mpoOem
YeII0BEYECTBA, OTIMCHIBATH

OCHOBHBIC HANpPAaBJIICHUS Pa3BUTHUS
XUMHUYECKON HAYKH M TEXHOJIOTHH.

[Ipumensaty mnpaBuia 0e€30MaACHOTO
oOpaiieHus c BEIIIECTBAMU,
UCIIOJIb3yEeMBbIMH B TTOBCEIHEBHOMN
JKU3HH, TPABUJIa TOBEJICHUS B IEISIX

coepexeHus 310pOBbs u
OKpYXawlerl MNOpUPOJHOU  Cpenbl;
MOHUMAaTh Bpea (OmacHOCTB)

BO3JICI>1CTBPI$[ Ha JKHUBLIC OpPraHU3MbI
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3A0POBbC YCJIOBCKA, IIpaBUjIa
HCIIOJIb30BaHUS JICKAPCTBCHHBIX

ONPEACICHHBIX  BEIIECTB
nokazarens [IJIK, nosicHATh

CMBICJI
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mpernapaToB; IpaBwia 0€30MacHOTO
HUCIOJIL30BaHUSA IpenapaTon
OBITOBOIl XWMHH B [OBCEIHEBHOMN
JKU3HH. briToBas XUMHUYeCcKast
IrPaMOTHOCTh

Ha [IpUMepax crnocoObl yMEHbIIECHUS
U TPEeAOTBpPAIICHUS UX BPEIHOTO
BO3JIEUCTBUSL.
AHaNM3upoBaThH u KPUTHUYECKU
OIICHWBATh WH(POPMAIIHNIO, CBSI3aHHYIO
C XUMHUYECKUMHU IPOIECCAMH M HX
BIIUSTHUEM Ha COCTOSIHUE
OKPYKaIOIIEH CPEIbL.

Ncnonb30BaTh MOJyYEHHbBIE 3HAHUS U
cdepax
JIEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU

IMpCaACTAaBICHUA 0

¥ COBPEMEHHBIMU TEXHOJOTUSIMH, KaK
OCHOBY ISl OPHUEHTAIlMd B BBHIOOpE
cBoel Oyaymie mpodeccruoHanbHON
NEeSATeTLHOCTH.

[IpyHumaTe yuyactue B OOCYXICHHH

npobJieM XUMHYECKOU

HKOJIOTHYECKOU

)51

HaIIPpaBJICHHOCTH,

BBICKA3bIBATb CO6CTB€HHYIO ITO3UIINTO

1o npo6JieMe U npejiaratb BO3MOXKHbIE

MyTH €€
peIIcHUS

Uroro no pazneny 4

OBIIEE  KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 XUMHNHU

B ¢denepanbHbIX M pervoHaNbHBIX MPOIEIYypaX OLIEHKKM KayecTBa 0Opa3OBaHMS

UCIIOJIb3yeTCs MepeyeHb (KOAUPUKATOP) pachpelleICHHBIX MO KiIaccaMm MPOBEPsSEMbIX

TpeOOBaHUM K

pe3ysibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl

CpCaHCTO 06mer0 O6p330BaHI/ISI " 3JICMCHTOB COACPKAHUA 110 XUMHHU.

10 KJIACC IlpoBepsieMble TpeOOBaHMSI K Pe3y/JbTATAM OCBOEHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI

Kox ITpoBepsiemble NpEeAMETHBIE PE3YJIBTAaThl OCBOEHUS OCHOBHOM|
[IPOBEPSEMOTO 00pa30BaTEIbLHON IPOrPaMMBbI CPETHETO O0ILEro 00pa3oBaHUs
pesyJbrara
1 TeopeTnueckne OCHOBBI OPraHNYECKON XUMHUH
1.1

CpopMUpOBaHHOCTH MPEACTABICHUN O XMMHUYECKOW COCTaBJISIFOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B IO3HAHUU
SABJICHUW TIPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJbTYPhI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusl MpaKTUYECKUX 3aJad U DKOJOTMYECKH OOOCHOBAaHHOTO
OTHOIILICHHS K CBOEMY 37I0POBbIO U IPUPOIHON cpefie
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1.2

Bnanenue cucreMoil XMMMUYECKHMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraoIue HOHSTHS (Monekymna, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIEHOCTh, CTENEHb OKHCIICHHS, XMMHUYECKas CBS3b,
MOJIb, MOJIApHAasi Macca, MOJISIPHBIH OOBEM, YIJIEPOJHBINA CKEJeT,
dbyHKIIMOHANBHAS ~ TpyINa,  pagudkal,  HU30MEpHUs,  HM30MEpHI,
TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOI- U
a30TcoJieprKalllue COeAMHEHUs, OMOJIOIMYeCKH AaKTHUBHBIE BELIECTBA
(YyrneBojpl, KUPBI, OCIKH), MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHMsI); TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHUsl opraHuudeckux Bemects A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3bIK XMMHHU, (HAaKTOJIOTHUECKHE
CBEJACHHUS O CBOWCTBax, COCTaBe, IMOJIYYEHHMH U O€301acHOM
WCIIOJIb30BAaHUM BAXKHEUIIMX HEOPTraHMYECKMX U OPraHuyecKHX
BEUIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEI0BEKa

1.3

ChopMupoBaHHOCTh yMEHHUH BBIABIATh XapaKTEPHbIE MPU3HAKU
MOHSATUM,  yCTaHaBIMBaTh MX  B3aUMOCBSI3b,  HCIOJIb30BATh
COOTBETCTBYIOIIME MOHATUA IPU OIMKCAHMM COCTaBa, CTPOCHUS U
MPEBPAILECHUN OPraHUYECKUX COCTMHEHUI

1.4

CdopMupoOBaHHOCTH YMEHHUM MCITOIb30BaTh XUMUYECKYH0 CHMBOJIMKY
JUTSL COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEepHYTOH,
COKpalieHHoH) (opMya OpraHMYEeCKUX BEIISCTB W YpPaBHCHHI
XUMUYECKUX  pEaKIWi,  W3TOTaBIWBaTh  MOJEIW  MOJICKYJ
OPTaHWUYECKUX BEIISCTB IS WUTIOCTPAIMA WX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHMS

1.5

ChopMUpOBaHHOCT, YMEHHMH  yCTaHaBIMBaTh MPHUHAIICKHOCTD
W3YUYEHHBIX OPraHMYECKUX BELIECTB MO WX COCTaBYy M CTPOCHHUIO K
OmnpeAeIeHHOMY KJaccy (Tpymnme) coeauHeHu (yriieBoAaOpO/Ibl,
KHUCJIOPOJ M a30TCOJEpKAIIUe COCAMHEHHUS, BBICOKOMOJICKYJISIPHBIC
COCMHEHUs), JaBaTh WM Ha3BaHUSA IO CHUCTEMaTUYECKOM
Homenknarype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHUS ONPEACISITh BUIABI XUMUYECKON CBSI3U B
OpTraHUYECKUX COCIMHEHUSX (OIMHAPHBIC U KPATHBIC)
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1.6

ChopMupoBaHHOCTh YMEHHUSI MPUMEHSTH: TOJIOKEHUS TEOpUU
CTpOEeHHUsl oprannyeckux BemecTs A.M. byTiepoBa st 0o0bsicCHEHUs
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa W CTPOCHHUS; 3aKOH
COXpaHEHUSI MacCChl BEIIIECTB

Yraesomopoasl.  Kucnopoacoxepxkamme W a30TCOAEpXKaIIUe
OpraHUYecKue coeIMHEeHUs. BhICOKOMONEKYIIIpHbIE COSTUHEHUS

2.1

CdopMUpOBaHHOCT, YMEHUM NPHUBOJAUTH TPUBHUAIIbHBIC Ha3BaHUS
OTJICIBHBIX OPTaHMYECKHX BEIICCTB (ITHJICH, MPOIMIICH, alleTHUJICH,
ATWJICHTJINKOb, TIULEPUH, (HEeHOI, (HOpMaTBICTHI, aleTaIbIST I,
MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTCapWHOBAsl KHCIIOTa, TIIOK03a, (PpyKTO3a, Kpaxmal, IMeJIII0JI03a,
TJIUIIVH)

2.2

ChopMUpOBaHHOCT, YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
bu3nYecKue M XHMHYECKHE CBOWCTBA THIHYHBIX IPEIACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, JTUJIEH,
NpPONMWJICH, aleTuiieH, OyramaueH-1,3, meTunOyraaues-1,3, OeH3od,
METaHOJI, ATAHOJI, STUJICHIJIUKOJb, TJIUIEPUH, (EHOJ, aleTaabIerul,
MypaBbHHasi U YKCyCHasi KUCJIOTHI, TJIOKO3a, Kpaxmal, IEeJUII0I03a,
aMHHOYKCYCHAasl KMCJIOTA)

2.3

CdopMUpOBaHHOCTH YMEHHSI WJLTFOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXAY TUIMYHBIMU  MPEACTABUTEISMU  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEIIECTB YPABHEHUSIMHU COOTBETCTBYIOIINX

XUMUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMupoBaHHOCTHP ~ yMEHHUS  XapaKTepU30BaTh  HMCTOYHHUKHU
YTIEBOJAOPOJIHOTO ChIPhs (HEPTh, MPUPOIHBINA Ta3, Yroyb), CIOCOOBI
UX MepepaboTKH U MPAKTHUYECKOE MPUMEHEHNE TPOTYKTOB

nepepadboTKu

XUMUA 1 )KU3Hb. PacueTsl

3.1

CdopmMupoBaHHOCTh YMEHH BIIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX HAYYHOT'0 MTO3HAHHUS, UCTIOJIb3yEMbIX B XUMHUU MTPU U3yUYECHUU
BEIIECCTB M XHMHYCCKHUX SBJICHHUM (HAOIIOJAEHHUE, H3MEPEHUE,
DKCIEPUMEHT,  MOJCJIIMPOBAHHUE),  HCIOJb30BaTh  CUCTEMHBIC
XMMHUYECKUE 3HAHUA JUIi TPUHATHS PEHIEHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM
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3.2

CdopmupoBaHHOCTh yMEHMH cOONIOAATh TpaBUja MOJb30BAHUSA
XUMHUYECKON TMOCynoN M JTa0OpaTOPHBIM OOOpYAOBaHUEM, a TaKKe
MpaBuUiia 0OpaIlIEeHUs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMHU
10 BBITMOJIHEHUIO Ja00PATOPHBIX XMMUYECKUX OIBITOB

3.3

ChopmupoBaHHOCTH YMEHUI IIJIAHUPOBATH U BHITIOJIHATH XUMUYECKUN
DKCIIEPUMEHT (mpeBpaleHus OpraHUYECKUX BEILECTB IPU
HarpeBaHWM, IIOJIyYEHHE JOTWIEHA W U3YYEHUE €r0 CBOMCTB,
KAuECTBEHHbIE PEAKIIMY OPraHUYECKUX BELIECTB, ICHATYpALHs OCIKOB
IpU HarpeBaHWHU, LBETHbIE peEakUuu OEIKOB) B COOTBETCTBUU C
paBUIaMU TEXHUKU 0€30M1aCHOCTH MPU 0OpaIIeHUH C BEIIECTBAMU U
71a00paTOpHBIM  00OPYIOBaHHMEM;  NPEIACTaBIATb  PE3YyJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alUCU  yYpaBHEHUH
COOTBETCTBYIOIIUX peakuuili U (OPMYIHPOBATH BBIBOJIBI HA OCHOBE
JTUX PE3YyJITATOB

3.4

ChopMupoBaHHOCT, YMEHHUIl MPOBOAUTH BBIYUCIECHHUS IO
XUMHAYECKUM YPaBHEHUAM (maccsl, o0bema,
KOJIMYECTBA UCXOJHOIO BEIIECTBA UIIU IIPOAYKTa PEAKLIUHU 110

U3BECTHBIM Macce, 00beMy, KOJTMYECTBY OJHOTO U3 UCXOAHBIX

BEILECTB WJIU NPOAYKTOB PEAKIIVH)

3.5

CdhopmupoBaHHOCTh YMEHUU KPUTHYECKHU aHAJIU3UPOBATH
XUMHUYECKYIO HH(OpMAIUIO, TOIYYaeMy0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit mHGoOpMaIuu, cetb UHTepHET U Apyrue)

3.6

CdopMupOBaHHOCT, YMEHHH COOJIOATh IIpaBHJIa AIKOJOTHUYECKHU
1EJeCO00pa3HOro MOBEAEHUSI B OBITY M TPYIOBOU AEATEIBHOCTU B
LEJISIX COXPAHEHUS CBOETO 3J0pPOBbS U OKPYKAKOLIEW NPUPOIHOU
Cpe/bl, 0OCO3HaBaTh OMACHOCTh BO3/ICUCTBHUS HAa >KUBBIE OPTaHU3MBbI
OTPEICJICHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMBICI TTIOKa3aTes
[IAK (mpeaenbHO JOMYCTUMOM  KOHIIGHTpAIlMH), TMOSACHATH Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPALCHUS] UX BPEIHOTO
BO3JICMICTBUS HA OPraHU3M YeJIOBEKa

IIpoBepsieMble 3JIEMEHTBI COJIEPKAHUS

Kox

[IpoBepsieMblil IIEMEHT COAECPHKAHUSA

TeopeTndeckre OCHOBBI OPraHUYECKON XUMUU
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1.1

ITpenmeT opraHn4eckoi XMMHUHU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUECHUE B
MOJIy4Y€HUH HOBBIX BEILIECTB U MaTepUaoB. Teopus CTpOCHHS OpraHUYECKUX
coenuHenui A.M. byTtiiepoBa, €e OCHOBHBIE ITOJIOKEHUS

1.2

CrpykrypHble (OpMYJIBI OPraHMYECKUX BeIIeCcTB. ['oMonorus, u3oMepusi.
XHAMHYECKas CBSI3b B OPraHUYECKUX COCIUHEHUAX — OJMHAPHBIE U KPATHBIC
cBsi3u. [Ipencrasienne o knaccuuKay OpraHMUYEeCKUX BEIIECTB

1.3

HoMenknaTypa  OpraHM4ecKMX  COEOUHEHHM  (cHUcTeMaThyeckas) u
TPUBUAJIBHBIE  HA3BaHUs  BAXXHEUIIMX  IIPEIACTABUTENIEM  KJIACCOB
OPraHUYECKUX BEIIECTB

YTI1€BOI0POIbI

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, T'OMOJOTMYECKHH psa. MeraH u 3TaH —
IpocCTeiIlne NPeACTaBUTENH aJTKAHOB: (PU3HUECKHE U XMMUUECKHUE CBOWCTBA
(peakuuy 3aMelICHUs U TOPEHUsl), HaXOXKJECHUE B MPHUPOJE, MOTyYCHUE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN psAl. DTUIIEH U MPOIWIEH —
POCTEUINE MPEACTABUTENM aJTKEHOB: (PM3HMUECKUE U XUMUYECKHE CBOMCTBA
(peakuu TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALHUHU, OKHCICHUA U
NOJIUMEPU3ALINH ), IOTYYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEUIIUE
XUMHUYECKUE CBOMCTBA (peakuus noiumepusannn). [lomydenue

CUHTETUYECKOTO KaydyKa U PE3UHBI

2.4

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH pSI.
ALIETHUIIEH — NPOCTEUIINKM NPEICTABUTENL AJKHMHOB: COCTaB, CTPOEHUE,
bu3NYecKue 1 XUMUUYECKHE CBOMCTBA (PEaKINK TUIPUPOBAHNUS,

raJlOr€HUPOBAHMS, TUIPATALINK, TOPEHUS ), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benzoun: coctaB, ctpoeHue, pu3nYecKkue U XUMHUYECKHE CBOMCTBA
(peakuuu rajJoreHUPOBAHUS W HUTPOBAHMS), TMOJYYCHUE U TMPUMEHEHUE.
Tomyon: cocraB, ctpoeHue, GU3NUECKUE U XUMUYECKHE CBOIMCTBA (peakiuu
raJIOreHUPOBAHMS U HUTPOBAHUS ), TOJTYYEHUE U TPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTHUeCKas CBS3b MEX/IY YTIIEBOIOPOIaMH, IPUHAIICKAITUMHU K
pa3JIMYHBIM KJ1accaM
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2.6

[IpuponHble HWCTOYHUKH YrIEBOAOPOAOB. lIpuponHblii ra3 M MOIyTHBIE
HedTaaple Ta3pl. HedTh m ee mpomcxoxaenue. CrocoObl mepepaboTKu
HE(THU: IEPErOHKa, KPEKUHT (TEPMUUYECKUMN, KATATUTUYECKUH ), TUPOIIH3.

[TpoaykTel nepepaboTku HEDTH, UX TPUMEHEHHE B MPOMBIIIICHHOCTH U B
ObITy. KaMeHHBII yroJib ¥ IPOYKThI €ro nepepadoTKu

Kucnopoaconepxaiiyre OpraHu4ecKie COeIUHEHUS

3.1

[IpenenbHble ONHOATOMHBIE CIOHUPTHI. METaHOA M 3TAHOJ: CTPOCHHE,
bu3nUecKkue U XUMMUYECKUE CBOMCTBA (PeaklUyd ¢ aKTUBHBIMU MeETaJllIaMH,
raJoreHoBOJIOpPOJaMH, TOPEHHUE), MPUMEHEHHE. BoIOpoAHbIE CBSI3U MEXKIY
MOJIEKyJaMU COUpTOB. JIeHcTBHE METaHOJIa M JTaHOJA HA OpPraHUu3M
yesnoBeka. MHOroaToOMHBIE CITUPThL. DTUJIEHTIIUKOIb U TIIMLUEPUH: CTPOCHHE,
¢u3nUecKue M XHUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEITOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHBIE criupThl). [lelficTBue
Ha OpraHu3M yenoBeka. [IpumeHenue ramuuepruHa U 3TUIIEHTJIUKOIISA

3.2

deHo: CTPOEHUE MOJICKYJIbl, (PU3MYECKUE U XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue penona

3.3

Anbaeruipl U KETOHbl. @OpManbplerujl, aueTaldbIerujl: CTPOECHHUEC,
dbu3nyeckue W XUMHUYECKHE CBOWCTBA  (pEakIMH  OKUCICHHS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIINH), OJIYyYCHUE U TPUMEHEHHUE

3.4

OAHOOCHOBHBIE TIpelieNbHbIE KApOOHOBBIE KHUCIOTH. MypaBbUHAS U
YKCYCHasi KHUCJOTBL: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE CBOWMCTBA
(cBoiicTBa, 00IIME AJIs KJIAcCa KUCIIOT, pEeaKIus dTepudUKaIim), moJIydeHue
u npuMeHenue. CTeapuHOBast M OJIEMHOBAs KUCIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHUE

3.5

Cnoxxnble »(QUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCHOT. [‘maponus
cioxHbIX 3¢upoB. Kupsl. 'maponaus xupos. [IpuMenenne Kupos.

buonoruueckas poJib JXKUPOB

3.6

VYrneBompl:  coctaB, KjiacCHU(UKAIUS  YIIIEeBOAOB  (MOHO-, JU- U
nonucaxapuibl). [Jroko3a — mpocTeduii MOHOCaxapuja: OCOOEHHOCTH
CTPOCHHUS MOJICKYJIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA

(B3aumopeiictBue ¢ rugapokcugom meau (II), oxucieHne aMMuadYHBIM

71



OenepanbHas paboyas nporpamma | Xumusi. 10—11 knaccs! (0a30BbIN YPOBEHD)

pactBopoM okcuaa cepebpa (I), BoccTaHOBIeHHE, OpOXKEHUE TIFOKO3bI),
HaXOXKJEHUE B MPUPOJE, MPUMEHEHHE, Onosiornyeckas poiab. OTOCHHTES.
®pykTo3a Kak u3oMep TIOK03bl. Kpaxman u 1emnono3a Kak NpupoIHbIe
nonumepbl. CTpoeHHe Kpaxmalia U HeUTI0NI03bl. OU3NYeCKUue U XUMHUECKHE
CBOMCTBaA Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs pEaKIUs C HOJIOM)

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHNYecKre coeuHeHns1. Pu3nyecKkue
U XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpUMEpEe TIJIMLUHA).
buosornueckoe 3HaueHnE aMHUHOKUCIOT. [lenTuas

4.2

benku kak npupoAHbIE BBICOKOMOJICKYJSpHBIE coenuHeHus. llepBuuHas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa 0eIKoB. XMMUYECKHUE CBOMCTBA OEIKOB:

I'uapoJin3, ACHATYypalnA, KAUCCTBCHHLBIC PCAKIINH Ha OcaKu

BBICOKOMOJIGKYJIHPHBIG COCIUHCHU

5.1

OCHOBHBIC TOHATHUS XUMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCP,
IMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIHMCPpHU3AllMK, CPCIHAA
MOJICKYJISIpHAasA Macca. OCHOBHBIC MCTO/Ibl CMHTE3a BBICOKOMOJICKYJISIPHBIX
CO@I[I/IHGHI/Iﬁ — HOJIUMEpPU3aAINA U ITOJIMKOHACHCALIUA

5.2

DKCIepUMEHTAIbHBIE METOAbl WM3YUYEHHUs BEIIECTB M HX IPEBPAILCHHIA:
O3HaKOMJIEHHUE C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
nacTMacc, KayuyykoB. [loydeHrne CHHTETHUECKOro KayuyKa U PE3UHbI

11 KJIACC IlpoBepsieMble TPpeOOBaHUsI K pPe3y/JbTATAM OCBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMBbI

Kon IIpoBepsieMble TNpEeAMETHBIE PE3YJIbTATBl OCBOCHHUS OCHOBHOM
MPOBEPSEMOTO o0pa3zoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs
pe3yabTara
1 TeopeTnyeckre OCHOBbI XUMUHU
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1.1

Brnagenue cucTeMOM XUMHUYECKHMX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOIIOJIaraloIyMe IOHATHA (XMMHYECKHH  JJIEMEHT, aTOM,
SJIEKTPOHHAss 000JI0YKa aToMa, S-, P-, d-3JeKTpOHHBIC OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJE€HTHOCTh, JJIEKTPOOTPUILIATEIHLHOCT,
CTEIEHb OKHUCIICHUSI, XUMUYECKas CBs3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BbEM, KPHUCTAUIMYECKAs PEIICTKA, THIbl XUMHUYECKHUX
peakuuii (OKHUCIIUTEILHO-BOCCTAHOBUTEIIBLHBIE, IK30- u
DPHAOTEPMUYECKHAE,  peaKIuhd  HMOHHOTO  OOMEHa),  pacTBOD,
AJEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJUTHYECKAsT THUCCOLMALINS,
OKHCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW PEaKIuH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUU U 3aKOHBI  (Teopus
ANEKTPOJUTHYECKON auccouuanuu, Ilepuonnueckuit 3axon ..
MeHnneneeBa, 3akOH COXpPaHEHHMS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  S3BIK XUMHH, (PAKTOJOTHMUECKHE CBEJICHHUSA O
CBOMCTBaX, COCTaBe, IOJY4EHUU U O€30IaCHOM HCIOJIb30BaHUU
BOKHECHINIMX HEOPraHWYECKUX BEIICCTB B OBITY M MPAKTUYCCKOU
JICITEIbHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHHUH BBISBIISTh XapakTEpHbIC MPU3HAKU U
B3aHMOCBSI3b W3YUYECHHBIX ITOHATUH, MPHUMEHITH COOTBETCTBYIOIINE
MOHATUS TPU ONHCAHUM CTPOEHUS M CBOWCTB HEOPTaHHUYECKUX
BEIIECTB U UX IIPEBPALICHUN; BBIABIIITH B3aUMOCBS3b XMMHYECKUX
3HAHUM C MOHATUSIMHU W TPEACTABICHUSMHU JPYTHUX €CTECTBEHHO-
HayYHBIX ITPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBICHUM (HAONIONEHHE, W3MEpPEHUEe, DKCIECPUMEHT,
MOJICTTUPOBAHUE)

1.4

ChopMHpOBaHHOCT, YMEHHMM OINpEAeNsTh BaJCHTHOCTh U CTENEHb
OKHUCJIEHUS] XHMHUYECKHX 3JEMEHTOB B COEIMHEHUAX Pa3IUYHOIO
cocTaBa, BHJ XHMHYECKOM CBSI3M  (KOBAaJEHTHAs, HMOHHAasi,
MeTaJlJIN4ecKasi, BOJOPO/IHAs1) B COETMHEHUSX, TUIl KPUCTATNTNYECKON
pEUIEeTKH KOHKPETHOI'O BeIlecTBa (aTOMHAs, MOJIEKYJIIpHAsA, NOHHAS,
MeTaNInYeCcKast)

1.5

ChopMupoBaHHOCTh YMEHUI OMPEACIATh XapaKTep CPeIbl B BOTHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUMN
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1.6

ChopmupoBaHHOCTh  YMEHHSI  KIACCH(UIIMPOBATH  XUMUYECKUC
PEaKIny M0 pa3IuIHBIM IIPU3HAKaM (YUCITY U COCTaBYy pearupyrommnx
BCIECTB, TEIUIOBOMY JG(dEKTy peakiuu, HW3MECHCHHIO CTEIeHEH
OKHCIIGHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh yYMEHUW COCTABISATH YPAaBHEHUS PEaKIIMHA
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAILCHHBIE YPABHECHUS PEaKUUN
MOHHOTO 0OMEHA, YYUTHIBAs YCIOBUS, TPU KOTOPBIX ITH PEAKIIUU UIYT
J10 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHUHN MPOBOAUTH PEAKIINH, TOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKHX BELIECTB,
pacro3HaBaTh ONBITHBIM MyTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB

1.9

C(bOpMI/IpOBaHHOCTL YMGHI/If/'I PACKpPBIBATh CYIIHOCTH OKHUCJIHUTCIBHO-
BOCCTAHOBUTCIBHBIX peaKuHﬁ MMoCpCaACTBOM COCTABJICHHA

QJICKTPOHHOTI'O OajaHca dTHX pCaKIJ;I/If/'I

1.10

ChopMHpOBaHHOCTE YMEHUH OOBSCHATH 3aBUCHUMOCTh CKOpPOCTH
XUMHUYECKON pEaKIUU OT Pa3IuYHbIX (PaKTOPOB

1.11

ChopmMupoBaHHOCTh YMEHUN OOBICHATH XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JICHCTBUS

(mpuniun Jle [larenbe)

OO6m1ast 1 HeOpraHUYecKask XUMUs

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIch [lepuogmdeckoro
3aKOHa J.N. MenneneeBa 17§ JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO M  IPOTHOCTUYECKYIO
byHKIIUN

2.2

ChopMHpOBaHHOCT, ~ YMEHUH  XapaKTEPU30BaTh  JJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX J3jieMeHToB 1 — 4 mepuojaos
ITepnoanueckoit cucteMbl xumMuueckux 3jiemeHToB .M. Menneneena,
UCTIONB3Ysl TMOHATUSA «S-, P-, d-3JIEKTPOHHBIC OpOHMTATIMY,

«OHEPreTUYECKUE YPOBHMY», OOBICHATH 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB M MX COCAUHEHUU IO IepuoiaM M
rpynnaM [lepuoanmyeckon cucrtembl XUMUYECKUX dieMeHToB JI.M.
Menneneesa
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2.3

ChopMHUpPOBaAaHHOCT, YMEHUM XapaKTepHu30BaTh (OMUCHIBATH) OOIIWE
XUMHUYECKHE CBOMCTBA HEOPTAaHMUECKHUX BEIIECTB Pa3IMUHBIX KIacCOB,
MOJITBEP)KIATh  CYIIECTBOBAHWE TEHETHYECKOW  CBS3M  MEKIY
HEOPraHWUYECKUMH BEIIECTBAMH C TIOMOIIIBIO YPaBHEHUM

COOTBCTCTBYIOIIHNX XUMHNYCCKHUX peaKuHﬁ

2.4

ChopmupoBaHHOCT, yMEHMH  YCTaHABIMBATH  MPHUHAJICKHOCTD
HEOPTraHWYECKUX BEIIECTB II0 UX COCTaBY K ONPEIEICHHOMY KIIAcCy
(rpymme) coequHeHu (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAILIBI,
OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCHU/IBI, COJIH)

2.5

ChopmupoBaHHOCTH YMEHUN HCIOJIB30BAaTh XUMHUUECKYIO CUMBOJIUKY
JUIsL COCTaBJIeHHUS (OpMYJ BEUIECTB M YpPaBHEHUH XHMHUYECKUX
peakuuii, cuctematuueckytro HomeHknatypy (IUPAC) u TpuBnaibHbIe
Ha3BaHUS OTIEIbHBIX HEOPraHMYECKHX BellecTB (yrapHblil ras,
YIJIEKUCIIBIM Ta3, aMMHaK, lalleHas W3BEeCTb, HeraumeHas W3BeECTb,
MUTHEBAS COJA, TUPUT U JPYTHE)

2.6

ChopMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHWUYECKHUX BEIIECTB PA3TUIHBIX KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE TI'E€HETHYECKONW  CBS3HM  MEXKIY
HEOPTraHWYECKUMHU BEIIECTBAMU C IIOMOIIBIO YpaBHEHUHN

COOTBCTCTBYIOIIIMX XUMHWYCCKUX peaKuHﬁ

2.7

CdopMUpOBaHHOCTH YMEHUM TUIAHUPOBATH U BBHITIOJHATH XUMUYSCKHUI
AKCIIEPUMEHT (pa3joXKE€HHUE TNEepPOKCHIa BOAOPOJAa B MPUCYTCTBUH
KaTajn3aTropa, ONpeAeieHUEe CPellbl paCTBOPOB BEIIECTB C MOMOIIIBIO
VHUBEPCAIPHOTO WHIUKATOpA, BIHSHUE Pa3JUdYHBIX (PAKTOpPOB Ha
CKOPOCTh ~XMMHUYECKOW peakiMu, peakluu HOHHOIO0 OOMeHa,
KaueCTBEHHBIC peaKlMK Ha Cyb(at-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KAaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad I0 TeMaM
«Metamib»y 1 «HemeTamib») B COOTBETCTBUU € MTPaBUJIAMH TEXHUKHU
0e30macHOCTH TPU OOpalleHWH C BEIIeCTBAMH M JTAOOPATOPHBIM
000py1I0BaHUEM; MIPECTABIIATh pe3yJIbTaThl XAMHUYECKOTO
DKCTiepuMeHTa B ¢GopMe 3alucyd YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIhTaTOB

2.8

ChopMUpOBaHHOCT, YMEHHUH COOJIO/IaTh TIpaBWJIa TOJIL30BAHUS
XUMUYECKON TOCY/I0M W 71a0OpaTOPHBIM O0OPYTOBAaHHUEM, a TaKKE
MpaBujIa OOpaIeHUs ¢ BEIICCTBAMU B COOTBETCTBUHU C MHCTPYKIIHSMHU

10 BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB
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2.9

ChopMupoBaHHOCTHP ~ YMEHHM  XapaKTepu30BaTh  XUMHUYECKHE
[IPOLIECCHI, JIEKAIIUE B OCHOBE IIPOMBILIJICHHOIO MOJYYEHUSI CEPHOU
KHCIIOThI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTDH MPECTABICHUIN

00 OOMIMX HAYYHBIX MPUHIIUIAX U IKOJIOTHYECKUX MPpodIeMax
XUMUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HBb. PacyeTsl

3.1

ChopmMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHHBI MHpA, POJU XUMHUU B IO3HAHHUU
SBJICHWA TIPUPOJBI, B (OPMHUPOBAHWW MBINUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOW st
pelieHusl MPaKTUYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOTO
OTHOIILICHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM cpejie

3.2

CdopmupoBaHHOCTH YMEHUUI KPUTUYECKHU AHAIU3UPOBATH
XUMHUUYECKYI0 MHPOPMAIIUIO, TOTYyUYaeMYI0 U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHUKaIMH, ceTb HTEpHET U ipyrHe)

3.3

CdopMupOBaHHOCT, YMEHHH COOMIOJATh MpaBUa SKOJIOTHYECKU
LEJIECO00Pa3HOro MOBEAEHUSI B OBITY U TPYAOBOW JAESITEIBHOCTH B
LENAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOU
Cpelbl

3.4

Oco3HaBaTh OMNACHOCTb BO3JICMCTBUSI HA JKUBBIE OPTaHU3MBI
ONPEAEIECHHBIX BEIECTB, MOHUMAas cMbIci nokazareis [1JK, moscHaTs
Ha IIpuMepax CrocoO0bl YMEHBIICHUS 1 IPEAOTBPAIICHUS UX BPEIHOTO
BO3/CHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmMupoBaHHOCTH yMEHUI MIPOBOJIUTH BBIYHCIICHUS C
UCIIOJIb30BAaHUEM TIOHSTHUSI «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHONIICHUI Ta30B MPU XUMUYECKHUX PEAKIMSIX, MacChl
BEIIeCTBa WM 00BbeMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00beMy OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
Ter10Boro »((pexra peakiyi Ha OCHOBE 3aKOHOB COXPAHEHUSI MaCChl
BCIIECTB, IPEBPAIICHUS K COXPAHCHUS SHEPTHH

IIpoBepsieMble 3JIEMEHTBI COJEPKAHUS

Kon

ITpoBepsieMblil SIEMEHT COJIEPKAHUS

TeopeTnueckne OCHOBBI XUMHUH
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1.1

XUMHUYECKUI 23JIeMEHT. ATOM. Sapo aroma, H30TONblL. DJIEKTPOHHAs
000JI0uKa. DHEPreTHUecKue YpOBHHU, MOJAYPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d-anemenTbl. OCOOEHHOCTH pacrpeeNieHHsT 3JICKTPOHOB 110 OpOUTAIISIM
B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX NEPHOIOB.

DnexTpoHHas KOHPUTypalrs aTOMOB

1.2

[Teproanueckuii 3akoH u [lepuoanyeckas cucTeMa XUMHYECKUX JIEMEHTOB
J.. MenneneeBa. Cpsi3p nepuogunyeckoro 3akoHa u llepuogmyeckoit
CUCTEMBbl XMMHYECKUX »dJjeMmeHToB J[.MI. MeHpaeneeBa ¢ COBpPEMEHHOMN
TEOpUEN CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB
XUMHUYECKUX BJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpylnaM U IepuojiaM. 3HAUYCHUE MEPUOUUYECKOr0 3aKOHA B Pa3BUTHUH
HAaYyKHU

1.3

Ctpoenue BelecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3H
(KoBaJICHTHas HEMOJISIpHAs W TOJISApHAs, MOHHAs, MeTaynyeckas). MoHbr:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJECHTHON XMMUYECKOU
cBs131 (0OMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTE. SHCKTpOOTpI/II_[aTGJIBHOCTB. CreneHb OKHUCIICHUS

1.5

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTBA. [HUMNbl KPUCTAUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOICTBAa BEIIECTB OT THMNA KPUCTAUIMYECKON PELIETKH.
[ToHnsiTue 0 qUcepCHBIX cucTemMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.

MaccoBas [0Jisl BeIlIeCTBa B paCTBOPE

1.6

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa

HCOPraHN4YCCKHX BCIICCTB

1.7

Xumuueckass — peaknus.  Kimaccudukanuss — XUMHUYECKUX — PEakIUi B
HEOPTraHUYECKOM M OPraHUYeCKOM XHMHUHU. 3aKOH COXPAHEHUS MAacChl
BEIIECTB, 3aKOH COXPAHCHUS W NPEBPAILICHUS SHEPTUU MPU XUMHUYECKHX
peaKuusx

1.8

CKOpOCTh peaKIny, €€ 3aBUCUMOCTb OT Pa3InYHBIX (haKTOPOB

1.9

OOpaTtumble peakuuu. XUMHUECKoe paBHOBecHe. DakTOpbl, BIUSIOUINE HA
COCTOsIHME XUMHUUeCcKOoro pasHoBecus. IIpunnun Jle [larense
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1.10

QHGKTpOJ'II/ITI/I‘-IeCKaﬂ AJucconuranms. CunbHbIe U cl1adblie QJICKTPOJINTHI.
Cpez:a BOJHBIX paCTBOPOB BCIICCTB: KUCJIAs, HCfITpEUIBHﬁJI, mcjIouHasd.

Peakiimy noHHoro ooMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pCaKnun

HCOpI‘aHI/ILIeCKaﬂ XUMUA

2.1

Hemeramner.  Ilomoxenne HemetammioB B I[lepuogmueckoit  cucreme
xumudeckux anemeHToB J[.M. MenneneeBa W OCOOEHHOCTH CTPOCHUS
aToMOB. @U3NYECKHE CBOMCTBA HEMETAIUIOB. AJUIOTPOIHSI HEMETAJUIOB

(Ha mpuMepe KucIopoaa, cepsl, hochopa u yriaeposa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrieposa U KpEeMHHS) U HUX COCIMHCHUH (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KHUCIOT, BOJOPOJHBIX coeauHeHuit). [Ipumenenune
Ba)KHEUIIINX HEMETAJJIOB U UX COCIUHCHUI

2.3

Meramel. [lonoxenne MetamnoB B [lepuoaudeckoil CHCTEME XUMUYECKUX
anemenTtoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX
o0oj0uek aToMoB MeTaioB. OOmme (u3nyeckue CBOWCTBA METaJIIOB.
CnuiaBbl METAJUIOB. DJIEKTPOXUMUYECKUM PsiJl HAMPSHKEHUM METAIIIIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATpUM, Kalui, KaJabIUH,
MarHui, aJlFlOMAHUAM, [IUHK, XPOM, JKEJIe30, MeJIb) U UX coeauHeHui. Oomme
crocoObl ToTyueHust MeTasuioB. [I[puMeHneHne MeTaioB B ObITY U TEXHUKE

2.5

['eneTnueckas CBA3b HCOPraHM4YCCKUX BCIICCTB, IMpUHAAJICKAINUX K
Pa3JIMIHBIM KJIaCCaM

XUMUS U )KU3HD

3.1

Ponp xumMuu B oOecricdeHUN SKOJOTHYECKOMN, DHEPTETHUECKON U TUILECBOM
0€30MacHOCTH, pa3BUTHM MeIULMHBL. [loHSATHE O HAay4yHBIX MeETojaxX
MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUN

3.2

[IpeacraBnennss o0 OOMMX HAYYHBIX MPUHIUIAX HPOMBIILIEHHOTO
IIOJIYYEHHs BAKHEUIINX BEIIECTB. YeIOBEK B MUPE BEIIECTB U MATEPUAIIOB:
BAKHEMIIIME CTPOUTENIBHBIE MaTEpHalbl, KOHCTPYKLMOHHBIE MaTepHUallbl,
KpPAaCKH, CTEKJIO, KEpaMuKa, MaTEpUabl JIs1 3JIEKTPOHUKU, HAHOMAaTEpUAJIbI,
OpraHUYEeCKUEe U MUHEpAJIbHbIE Y00pEHHUS

3.3

Xumusi U 370pOBbE YEIOBEKA: IMPaBHJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBwiia OE30MaCHOTO HMCIOIL30BAHMS MPENapaToB ObITOBON
XUMHH B TTIOBCETHEBHOM JKU3HU
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