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PabGowas mporpamma mo y4yeOHOMy mpeamery «Xumus» (06a30BbIii  ypoBeHB) (maiee
COOTBETCTBEHHO — MpOrpaMma IO XHMHUHU, XUMHUSA) BKIIOYACT MOSCHUTENIbHYIO 3aIllUCKY, COAEpKaHHE
00y4eHHUs, TUIAHUPYEMBbIE PE3YIIbTaThl OCBOCHHS IPOTPAMMBI 110 XUMHH.

B y4ueOHOM mutane cpeaHero oOmiero odpazoBanus y4eOHbIM peaMer "XuMus', u3ydaeMbplidi Ha
0a30BOM ypOBHE, SBJISIETCS 00513aTEbHBIM YYEOHBIM TIPEAMETOM.

[TosicuutenpHas 3amucka OTpa)kaeT OOIIME IeNIM M 3aJla4d U3YYEHUs XUMHUHU, XapaKTePUCTHKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €€ N3y4eHHIO 00YyJaloLIMMHUCS, MECTO B CTPYKTYpEe y4eOHOTO IiIaHa,
a TaKKe MOAXOMbI K 0TOOpY CO/AEpKaHUsI, K ONPENEICHUIO TUIAHUPYEMBIX PEe3yJIbTaTOB U K CTPYKTYpE
TEMaTUYECKOI0 IIJIaHUPOBAHUS.

Copnepxanne oOyueHHs pPacKphIBAeT COJEp>KaTeNbHbIE JTUHUHM, KOTOpBIE MpeiararoTcs is
00513aTeNIbHOTO U3YYEHHSI B KaXKIOM KJIaCCEe Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus.

[InanupyeMble pe3ynbTaTbl OCBOCHMSI MMPOTPAMMbI 10 XHWMHUU BKIIOYAIOT JIMYHOCTHBIE,
MeTaIpeMETHBIE PE3YNIbTaThl 32 BECh MEPUO 00YUEHHUSI HA YPOBHE CpeHEro odiiero oopasoBaHus, a
Tak)Ke IpeIMEeTHbIC JOCTHKEHHS 00YJaroIIerocs 3a Kax/blii roJ] 00y4eHusl.

IlosicHuTENBPHASA 3aIIUCKA.

[IporpaMMa 1o XMMHUHM Ha YpOBHE CpeaHEro oO0miero odpazoBaHus pa3pabOoTaHa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHsSI OCHOBHOHM 0O0pa3oBaTeIbHON MPOTPaMMBI CPEIHEro OOIIero
oOpazoBanus, npeacraBieHHBIXx B OI'OC COO, c¢ yuérom Konnenuuu mnpenogaBaHusi y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit deneparnmm, peamu3yrommx
OCHOBHBIE 00pa3oBaTeIbHbIC TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHUHN (peepanbHoi paboyeil mporpaMmsl
BOCIIUTaHHUSL.

OcHOBY MOAXO0J0B K Pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONpPEIEIICHUI0 OOIIel cTpaTeruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHs O0YYarOIIUXCs CPeICTBAMH ydeOHOTro mpeaMeTa «XuMus» st 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBWIM KOHIeNTyaidbHble mnonoxenus PrOC COO o
B3alMOOOYCIIOBJICHHOCTH LI€JIeil, coaep>kKaHus, pe3yabTaToB OOydeHus H TpeOOBaHU K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBHM ¢ JaHHBIMH TOJIOKEHHSIMH TpOrpamMma 1o XWMHUH (0a30BBI ypOBEHB) Ha
YPOBHE CpeAHero o01iero oopa3oBaHus:

ycTaHaBIuBaeT oOs3aTenbHOe (MHBApPUAHTHOE) TMPEIMETHOE COJEpKaHUE, OMpeaesseT
KOJINYECTBEHHBbIE M KayeCTBEHHBIE €ro XapaKTepUCTUKM Ha KaXJIOM JTane H3ydeHHUs INpeaMera,
IpelycMaTpuBaeT MPUHLIMIBI CTPYKTYPUPOBAHMS COJEP’KAaHUS U pacHpelielieHHsl €ro Io Kiaccam,
OCHOBHBIM pa3zieJiaM U TeMaM Kypca;

TaéT MpUMEpHOE paclpezesieHue y4yeOHBIX 4acoB MO TEMATUYECKUM pasjesiaM, peKOMEHIYyeT
IPUMEPHYIO TOCJIEI0BATENbHOCTh M3YUYEHHUsI OTIENbHBIX T€M Kypca € YU4ETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTUKU y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00ydaroImuxcs
10-11 knaccos;

Ta€T METOAMYECKYI0 MHTEPHpPETalUIo LeJeil M3ydyeHus MpeaMera Ha YpOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpeIHEero oO0IIero o0pa3oBaHMsA, COJEPKATEIbHONH XapaKTepUCTUKH
IUTAaHUPYEMBIX PE3yJbTAaTOB OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOW HPOrpaMMBbl CPEIHEro OOIIero
o0pa3oBaHMsl  (JMYHOCTHBIX, METAaNpeJIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB y4eOHO-
MO3HABATEIbHON JI€ATEIbHOCTH OOYyYaromerocsi 1Mo OCBOEHUIO cojaepkaHus mpenmera. [lo Bcem
Ha3BaHHBIM IO3UIMAM B IPOTrpaMMe M0 XMUMUH COOIII0JIeHa PEeeMCTBEHHOCTh ¢ (herepaibHOM paboueit
MpOrpaMMOil OCHOBHOTO 001Iero o0pa3oBaHus Mo XuUMHUH (s 8—9 kiaccoB 00pa3oBaTebHBIX
opraHu3anuii, 6a3oBbIi ypOBEHb).

[TporpaMMa 1o XMMHHU SIBISIETCS OPUEHTHPOM JIJISI COCTABICHHS pabOuuX IMPOrpamm, aBTOPHI
KOTOPBIX MOTYT MPEUIOKUTh CBOW MOJIXOJ K CTPYKTYPHUPOBAHHIO M IOCIEI0BATEILHOCTH H3Y4YECHHUS
yueOHOro MaTepuana, a TakXKe CBOE BHUJEHHE OTHOCUTEIIbHO BO3MOXKHOCTH BbIOOpa BapuUaTUBHOMN
COCTABIISIIOLICH COJEp)KaHUs MpeaMeTa JOMOIHUTENBHO K 00s3aTeNbHON (MHBAPHMAHTHOW) YacTH €ro
coJIepKaHusl.

Xumuueckoe oOpa3zoBaHue, MOTYyYaeMOe BBITYCKHUKAMU 00I1e00pa30oBaTelbHON OpraHu3alyi,
SBJIETCS HEOTHEMJIEMOMN YacThIO MX 00PAa30BaHHOCTHU U CIYXKHUT 3aBEPILAIOLIUM ITAlOM peaju3aliy Ha
COOTBETCTBYIOLIIEM 0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIMX LEJIOCTHOH CHUCTEMeE



XMMHUYECKOTO oOpa3oBaHus. KilodeBble IIEHHOCTH KacaloTCs TIO3HAHHMS 3aKOHOB  INPHPOJIBL,
(dbopMUpOBaHUST MUPOBO33pEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TAKXKE IKOJIOTMUECKH 0O0OCHOBAHHOTO
OTHOIICHHWS K CBOEMY 3/J0pOBBI0 W TPUPOAHOW cpene. Peamusyercs xumudeckoe oOpa3zoBaHHE
oOyyaroluxcsi Ha ypoOBHE CpPeIHEro o0Iero o0pa3oBaHus CPeICTBAMU yUE€OHOIO MpeaMeTa «XUMUs»,
cojiepKaHue U MOCTPOEHHE KOTOPOTO OIMPE/IENIEHBI B IPOTrpaMMe 0 XUMUH € YUETOM crienu (KU HAyKu
XUMHH, €€ 3HaYCHUS B MO3HAHUU MPHUPOAbl U B MAaTEPHAIbHOM U3HU OOILECTBA, a TaKXKe C YUETOM
o0IIKX Lelel U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoii @eaepanmm.

[Ipu ¢opmupoBaHUU conEpKaHHS TpeaMeTa «XUMHs» YYTEHBI CICAYIOIINE IOJO0KEHHUS O
crenuguKe ¥ 3HaYeHUH HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B CO3JJaHUU HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYphl, BHOCUT CBOM BKJaJa B (POPMHUPOBAHUE PAIIIOHATBHOTO HAYYHOTO MBIIIICHHUS,
B CO3J/IaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MUPE KaKk O €IMHCTBE IPUPOJbl U YEIIOBEKA,
KoTopoe (hopMHUpYyeTCs B XMMUU Ha OCHOBE MIOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUpa,
OCO3HaHHUsl B3aMMOCBS3U MEXKIY CTPOCHHEM BELIECTB, UX CBOMCTBAMM MU BO3MOXHBIMU OOJACTSIMU
MIPUMEHEHUS.

CoBpemMeHHasi XUMHS KaKk HayKa CO3UJAaTelbHas, HayKa BBICOKMX TEXHOJOTMI HallpaBiIeHa Ha
pelieHre ria00albHBIX MPoOJieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPTETUUYECKOM,
MUIIEBON, AKOJIOTMYECKOM 0€30macHOCTH M OXpaHbl 370pOBbs. Te€CHO B3aUMOJEHCTBYSI C IPYTMMH
€CTECTBEHHBIMU HayKaMH, XUMHS CTajlla HEOThEMJIEMOW YacTbI0 MHUPOBOM KYJIbTYpbI, HEOOXOAUMBIM
YCIJIOBUEM YCIIEIIHOI'O TPY/AA U )KU3HU Ka)J10r0 4jeHa 00I1ecTBa.

B cooTBeTcTBUU C OOIIKMMU LENSIMH U IPUHILIUIIAMHU CPETHET0 00111ero 00pa3oBaHus CoJepKaHue
npenmMera «Xumus» (10—11 knacesl, 0a30BbIil YpOBEHb U3YyUEHHUsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO
Ha  OOLIEKYJbTYPHYIO  IOATOTOBKY  OOy4aroOUIMXCsl, HEOOXOAMMYIO UM  JJs  BBIPAaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBnsitolmiuMy npeaMera «XuMus» SBISIIOTCS 0a30Bble Kypcehl — «Opranudeckas XUMUS U
«O0mas u HeopraHuyeckass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEpPXaHHUS KOTOPBIX SBISIOTCA
OCHOBBI 0a30BOI HayKu: CHUCTEMa 3HAHMHM IO HEOPraHMYECKOM XMMHU (C BKJIIOYEHHEM 3HAHUU U3
obmieit XuMuM) M opraHudeckoi xumuu. OopMupoBaHHE AAHHOW CUCTEMBbl 3HAHWM NpPU H3YyYECHHUU
npenMera o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pasHsl BEIIECTB Ha OCHOBE OOIINX
MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkaHus KypcoB — «OpraHuueckas xumus» U «OOmiass ¥ HeopraHuyeckas
XUMHUs» C(HOpPMUpOBaHA B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOIO MOAXO0Ja K H3yYEHHIO
yueOHOro Marepuaga M OO0ycJOBJ€eHAa MCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMHA Ha
OIpEeAENEHHBIX TEOPETUUECKUX YPOBHIX. B Kypce opraHm4eckoil XMMHUM BEIIECTBA pacCMaTpHUBAOTCS
Ha YpOBHE KJIACCUYECKOW TEOPHM CTPOEHMSI OPraHUYECKUX COEIUHEHHH, a TakXke Ha YpOBHE
CTEPEOXMMUYECKHUX U AJIEKTPOHHBIX MPEACTAaBICHUN O cTpoeHUH BeriecTB. CBeeHUs 00 U3yyaeMbIX B
Kypce BEIeCTBax AAr0TCS B Pa3BUTUMU — OT YIJIEBOJIOPOAOB JIO CIOXHBIX OHOJOTMYECKH aKTHUBHBIX
coeauHeHuil. B Kkypce opraHuueckoidl XUMHMH MOJy4YarOT pa3BUTHE CPOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOro oOmiero oOpa3oBaHHMsl IE€pBOHAYaJbHbIE MPEJCTABICHUS O XUMHYECKOH CBS3H,
KJIaCCU()MKALMOHHBIX TpPH3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX CTPOEHHS, O
XUMHYECKON PEaKIuu.

B npeamere «Xumus» 6a30BOro ypoBHS paccMaTpUBAaeTCs M3yYEHHBIH Ha ypOBHE OCHOBHOT'O
o0miero o0pa3oBaHUsl TEOPETUYECKUN MaTepuas U (PaKTOJOTMYECKUE CBEIEHUS O BEIIECTBAX H
XMUMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0miast 1 HeopraHuyeckast XUMHUSD» 00yJaromuMcst
MIPEIOCTABIIAETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOAMYECKOTO 3aKOHA C OOIETEOPETHYECKUX U
METOAOJIOTMYECKHX MO3MLUHN, TITy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIMN TOrO 3aKOHA — OT
00001I1aroIIeH 10 00BACHSIONICH ¥ MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BEUIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX W
MIPUMEHEHNUH, a TaKXKE O XMMHUYECKHX DPEAKUUAX, MUX CYHIHOCTH W 3aKOHOMEPHOCTSAX MPOTEKaHUs
nonounHsercsa B Kypcax 10 u 11 kinaccoB aseMeHTaMu CoepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTHYECKUN U



NPUKIAJAHON XapakTep. DTH 3HAHHUS CIIOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSI3M XUMHH C JAPYTHMMHU
HayKaMH, pacKpbIBalOT €€ pOJb B IMO3HABATEIBHOM M TPAKTUYECKOH JEATEIIFHOCTH 4YelOBEKa,
CIOCOOCTBYIOT BOCIUTAHHUIO YB@KEHHS K IPOILECCY TBOPYECTBA B OOJIACTH TEOPUU M IMPAKTHUYECKHX
NPUJIOKCHUH XHMHHU, TIOMOTAIOT BBHIMTYCKHUKY OpPHUEHTHPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO
3HAYMMBIX POOJIeMax, CBA3aHHBIX C XMMUEH, KPUTHUECKU OCMBICIIMBATh MHPOPMAIIUIO M IPUMEHSTH €€
JUIsL TIOTIOJTHEHUSI 3HAHWH, PEIICHHUS] WHTEJUICKTYalbHBIX M 3KCIIEPHMEHTAIBHBIX HCCIIEI0BATEIBCKUX
3agad. CojepkaHue y4eOHOrO mIpeamera «XUMHs JaHHOTO YPOBHS M3y4CHHS OPHUEHTHPOBAHO Ha
dbopmupoBaHHEe y OOYUYAIOUIMXCS MHPOBO33PEHYECKOW OCHOBBI JUIsi MMOHUMaHHS (PHIOCOPCKUX HJICH,
TAaKMX KakK: MaTepHaIbHOE EIMHCTBO HEOPraHWYECKOrO W OPraHWYEeCKOro MHUpa, 00YyCIOBICHHOCTDH
CBOWCTB BEHIECTB HMX COCTAaBOM M CTPOCHHEM, II03HABAEMOCTh MPHUPOJHBIX SBJICHUH IyTEM
OKCHEPUMEHTa U pEIICHUS MPOTUBOPEUYMH MEXIY HOBBIMH (akTaMd ¥ TEOPETHYECKHUMHU
MPEINOChIIKAMH, OCO3HAHWE POJM XUMHUHM B PEIICHHH 3KOJOTHMYECKHX IMPOOJIeM, a TaKXke MmpolieM
cOepexeHHsI SHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JJaHNSI HOBBIX TEXHOJIOTHI U MaTEPUAIIOB.

B mnane perieHus 3ama4 BOCHUTAHUS, Pa3BUTHS M COLMAIM3AIUU OOYUYArOIIUXCS TPUHSITHIC
OporpaMMoOil MO0 XHMMHH TMOIXOABI K OINPENENCHUIO COJACPKaHUS W IOCTPOCHUS IpeaMera
peycCMaTpUBAOT (GOPMHPOBAHUE Y OOYUYAIOMIMXCS YHHUBEPCAIBHBIX YYCOHBIX ICHCTBUH, MMEIOIIMX
0a30Boe 3HAUEHHWE JJIsI PA3IUYHBIX BHJOB JEATCIBHOCTH: PEUICHHS MpOOJieM, TOWCKa, aHalu3a M
00paboTku  WHpOpMAIMKM, HEOOXOAWMMBIX  JJIsI  NPHOOPETCHHS  OMNbITa  MPAKTHYECKOM U
MCCIIEIOBATEIBCKON AEATEIHHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUN XUMHH.

B mpakTuke npenonaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TaK U Ha
YPOBHE CpEIHEro OO0IIero oO0pa3oBaHMS, MPHU ONPEACICHUN COACPIKATEIIbHOW XapaKTEPUCTUKU IIeTIeH
W3YyUYCHHS TMpeIMeTa HANpPaBJICHUEM IEPBOCTEIICHHON 3HAYMMOCTH TPAJUIIMOHHO TMPU3HAETCS
(dbopMHEpOBaHHE OCHOB XMMHUYECKOH HAYKH KaK O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTHUECKON
JeSITeIbHOCTH YeNlOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOJUYECKOH TOUKU
3pEHHSI TAaKOW MOJIX0/1 K OTIPENIEIICHUIO TIeJIei N3yUeHUs TpeIMeTa SIBIISIETCS BIIOJHE ONPABIAHHBIM.

['maBHBIMM LIETSIMM U3YYEHUS MpeaMeTa «XUMHsD» Ha YPOBHE CpeTHEro oo1ero oopazoBanus Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

(dbopMHpOBaHUE CHCTEMBl XMMHYECKUX 3HAHMH KakK Ba)KHEHINEH COCTaBIAIOLIEH eCTeCTBEHHO-
HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIe)KAT KIFOUEBbIC MOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI
TEOPUHM XMMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHHE M NMOHUMAaHME CYIIHOCTU JIOCTYIHBIX O0O0OIEHHH
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

dopMHpoBaHHE M pa3BUTHE IMPEJICTABICHUM O HAayyHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHAYECKUX PEAKINi, HEOOXOTUMBIX JIJIsl PUOOPETEHHUS YMEHUI OpUEHTHPOBATHCS B MUPE BEUIECTB U
XMMUYECKHX SIBICHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKON U MOBCEHEBHOM KU3HU;

pa3BUTHE YMEHUH W CIOCOOOB NESATEILHOCTH, CBS3aHHBIX C HAOIOJCHHEM U OOBSICHEHHEM
XMUMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM MTPaBUi 0€301acHOr0 00pAaIeHUs C BeIIECTBAMHU.

CopneprxaTenpHasi XapaKTepUCTHKA LEJIeH W 3a7ad W3y4YeHUs TpeMeTa B porpaMme 1o XUMHUHU
yTOUHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMM IMPUOPUTETAMHU B CHCTEME CPETHET0 OOIIEro
obpazoBanus. CerogHss B TMpPENOAaBaHUM XWMHUH B OOJBIIEH CTETEHW OTHAETCS TPEANOUTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJIepXaHHUsA OOydeHHUs, OPHEHTHUPOBAHHON HA IMOATOTOBKY BBITYCKHHKA
O0IIE00pa3oBaTEILHON OpPraHM3alMK, BIAJCIONIETO HE HAOOpOM 3HaHWW, a (YHKIHOHAIEHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AaMM M YMEHMSIMHU aKTUBHOTO TOJIyUYEHHs 3HAHWH U NMPUMEHEHHs HX B
peanbHOMN JKU3HU /IS pEIIeHUS PAKTHUECKUX 3ajad.

B 57Ol cBsI3M mpuM U3yueHHM TpeaMeTa «XUMHs» JOMHUHUpYIOIIee 3HaueHHe MpHOOpEeTaroT
TaKue IeJH U 33a4H, KaK:

ajanTanyus oOydYaloOIIMXCsl K YCIOBUSAM JHMHAMUYHO Pa3BHBAIOLIETOCS MHUpPA, (HOpMUpOBaHHE
MHTEJJIEKTYaJlbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOW K  €aMOOOpa3oOBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITETbHOMY TNPHUHATHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMCHECHUEM;

dopmupoBaHre y O0y4aromUXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUI), UMEIOMINX
YHHUBEpCAJIbHOE 3HAYCHUE JIJIS PAa3IMUHBIX BUIOB IEATEILHOCTH: PEIICHUS po0IeM, IONCKa, aHaIi3a |
00paboTku MHPOpPMALIUU, HEOOXOJUMBIX Uil TPUOOPETEHUS OIBITA JAEATEIbHOCTH, KOTOpasi 3aHUMAET



Ba)XHOE MECTO B IMO3HAHMM XMMHH, a TAKXKE JJIS OLEHKU C MO3UIHUI 3KOJIOTHYecKoi 0e30macHOCTH
XapakTepa BIMSHUS BEIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YE€JI0BEKA U IPUPOJHYIO CPENY;

pa3sBUTHE TI03HABATEILHBIX HWHTEPECOB, WHTEIUIEKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aroIuXxcsi: ClOCOOHOCTH CAMOCTOATEILHO MPUOOpETaTh HOBbIE 3HAHUS IO XMMHHU B COOTBETCTBHUHU
C KM3HEHHBIMU TOTPEOHOCTSAMH, HCIOJIb30BATh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOTUU IS
MOKCKA U aHajIn3a y4eOHOHN 1 Hay4YHO-TIOMYJIPHONH HH(OPMALU XUMUYECKOTO COACPKAHMUS;

dopMHupOBaHHE U PaA3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
Ha0JI0/1aTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH, MPU
IJIAHUPOBAHUM U IIPOBEJEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHHUE Y 00ydJaromuxcsi yOexAEHHOCTH B T'yMaHUCTHYECKOW HANpaBICHHOCTH XUMHH, €€
BOXHOH POJIM B PELICHUU TIIOOAJBHBIX MPOOIEM palMOHAIBLHOTO MPUPOIOTIONb30BaHUS, TIOMOTHEHUS
SHEPreTHUYECKUX PECYpCOB W COXPAHEHUsS MPUPOIAHOIO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH
Oepe’KHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 37I0POBBIO, & TAKXKe MPUOOPETEHHS OMBITa HCIIOIb30BAHHS
MOJIYYEHHBIX 3HAHMM ISl IPUHATHUS TPAMOTHBIX PEIICHUN B CUTyalUsX, CBSI3aHHBIX C XMMUYECKUMHU
SIBJIICHUSIMU.

Ilenu u 3agauu U3Y4YeHHUS TpeaMeTa «XUMUS» MONY4YHId MOAPOOHYI0 METOJUYECKYIO
uHTeprpeTanuio B pasaene «llmaHupyemble pe3yiabTaTbl OCBOEHHUS IPOrpaMMbl IO XUMHUHU», TaKUM
oOpa3oMm oOecrie4eHO YETKOE MPEJICTaBICHHE O TOM, KaKhe 3HAHUS U YMEHHA HMEIOT MpsSMoe
OTHOIIIEHHE K pean3allui KOHKPETHOM LIEJIH.

B yueOHOM m1aHe cpeqHero ooiero oopazoBaHus MpeaMeT «XuMus» 6a30BOr0 ypoBHS BXOJIUT
B COCTaB IpeIMETHOM 00sacTi «EcTecTBEHHO-HAYUYHbIE TIPEAMETBI».

OOiee YrCII0 4acoB, PEKOMEHIOBAHHBIX sl M3ydeHust xumun — 68 vacos: B 10 kmacce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezeno).

Copneprxanue oOyuenus B 10 kiacce.

Oprannydeckasi XUMUsI.

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHH.

[TpenmeT opraHn4eckoil XUMuU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYCHHUE B MOJTYYEHUH HOBBIX
BEUIECTB U MaTepHaJIoB. Teopus CTpOEHUs opraHmdeckux coenuHeHuii A.M. bytieposa, €€ ocHOBHBIE
nosiokeHus. CTpyKTypHble (OpMYJbl OPraHMYECKHX BellecTB. ['omosorus, uzomepus. XuMuyecKas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBinenne o kiaccudukaluu oOpraHuyeckux BemiecTB. HomeHknaTypa oOpraHMyecKux
COeIMHEHUI (cucTeMaTHyecKkas) M TpPUBHAIbHbIE Ha3BaHMs BaXXKHEWIIMX IMpeACTaBUTENCH KIIacCoB
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M HUX IPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3naMi OpraHMYECKHX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpPraHUYECKUX BEIEeCTB, HAOJIIOJEHUWE M OMHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB IO IPEBPAIIECHUIO
OpPraHMYECKUX BEIIECTB IPU HarpeBaHuu (TJ1aBjIeHHe, OOyTIMBaHUE U TOPEHHE).

YrneBoaopobl.

AJKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKMM psin. MeraH M 3TaH — MpocTeilime
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XMMUYECKHE CBOMCTBa (PEaKkLUMU 3aMElIEHHs U TOPEHUs),
HaXO0XJIEHHUE B IPUPO/IE, MOJIYyUCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHME, T'OMOJIOTMYECKUI psAA. OTWUIEH W NPONWIEH — IPOCTEHIINe
MPE/ICTaBUTENIN  aJIKEHOB: (HU3MYECKUE U XUMHYECKHE CBOWCTBAa (peakiuu THIPUPOBaHUS,
raJIOr€HUPOBAHNS, THIpaTallii, OKMCIIEHUS U MOJIMMEPHU3aLliN), TOJIyY€HUE U TPUMEHEHHUE.

Ankanuensl: Oyraawen-1,3 wu wmetmwiOyraaues-1,3: cTpoeHHe, BaXHEUITHE XUMHUYECKUE
cBOMCTBa (peakuus noauMepuszanun). [lomyuyeHrne CHHTETHYECKOTo KaydyKa 1 Pe3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHHS, TOMOJIOTHYECKUN P, ANETHICH — MPOCTEHIIHNI
NPEJCTaBUTENIb AJKWHOB: COCTaB, CTpPOEHHE, (HU3MUECKME U XHMMHUYECKHE CBOICTBa (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIIH, TOPEHHUS] ), TOJTyYEeHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, crpoeHHe, (U3MYECKHME M XUMHYECKHE CBOHCTBAa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJydyeHUE W NpuMeHeHHe. ToKcHMYHOCTh apeHoB. 'eHeTmueckas
CBSI3b MEXY YIVIEBOJOPOAAMH, IPUHAUIEKAIMMHU K Pa3JIMYHbIM KJ1accaM.



[TpupoaHble HCTOYHHUKH YIiIeBOAOpoaoB. [IpupoaHbiil ra3 u nomyTtHele HedTsHBIE ra3sl. HedTh
nu eé mnpoucxoxaeHue. CrocoObl nepepabOTKH He(PTH: NEPEeroHKa, KPEeKUHI (TepMHUYECKUH,
KaTaJIuTH4eCcKuil), mupoau3. [IpoaykTsl nepepaboTku HEDTH, UX MPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB U HUX IPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3llaMu IUIacTMacc, KaydykoB M pe3uHbl, koulekuuu «Hepte» u «Yromp», MopenupoBaHHE
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEACHUE MPAKTUYECKOW padOThI: MOJyyEeHUE
STUJICHA U U3y4YEHUE €r0 CBOWUCTB.

PacuérHble 3anaum.

Bbruucnenus no ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO
BEIIECTBA WM IPOAYKTa PEAKLMHU 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnoponconep:xaiiue opraHn4eckue COeAMHEHUS.

[IpenenbHble 0THOATOMHBIE CIIUPTHI. METaHO U 3TAaHOJI: CTPOEHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBAa (peakUMU C aKTUBHBIMH MeETallaMH, TaJlOT€HOBOJOPOAAMHU, TOpPEHUE), IPHUMEHEHUE.
BonoponHbie cBsi3u Mexay MoJeKyJaMH CHOUpTOB. JleficTBMe MeTaHoja W 3TaHOJa Ha OpPraHu3M
4eJI0BEKA.

MHoroaTomMHble COUPTHI. DTUJICHIVIMKOJIb U TJIMLEPUH: CTPOEHHUE, (PU3MUECKUE U XMMUYECKHE
CBOMCTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU METaJUIaMU, KaueCTBEHHAs peaklldsg Ha MHOTOaTOMHBIE
cnupThl). JlelcTBUE HAa OpraHu3M yesioBeka. [IpuMeneHue riaunepuHa u 3TUIIEHTJTUKOIS.

@DeHoI: CTpPOCHHE MOJICKYNbI, (PU3MYECKHEe W XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoJa.
[Tpumenenue peHona.

Anpnerunsl. @opManbaerus, aneTanbAeTHI: CTPOCHUE, (PU3MUECKUE M XMMHYECKHE CBOICTBa
(peaxiy OKUCIIEHHs U BOCCTAHOBJICHUS!, KAUECTBEHHbIE PEAKIIMN), TOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KUCIOTH. MypaBbuMHAs U YKCYCHas KHCIOTBHI:
cTpoeHue, (U3NYecKue M XMMUYECKHE CBOilcTBa (CBOWCTBa, OOIIME I Kjacca KHUCIOT, PEaKlus
sTepudukanym), nosydyeHue U npuMeHenue. CteapruHoBas U OJIEMHOBAsT KUCIOTHI KaK MPEACTaBUTEIN
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IeHCTBHE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['HIp0oan3 cioXHbIX 3QupoB. Kupsl.
I'mpponus xupos. [Ipumenenue xxupoB. buonornueckas posib KUPOB.

VYrneBonapl: cocTaB, KiaccupuKanus yrieBoAOB (MOHO-, AM- M ToJucaxapuibl). [oko3a —
NPOCTEHUIINI MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NUECKUE U XUMHUYECKUE CBOICTBA
(B3aumoneiictBue ¢ ruapokcuaoM menu(ll), okucinenne ammuadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAX0X/IEHHE B MPHUPOJE, IPUMEHEHHEe, OHOJIOrHYecKasl poJlb.
®ortocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Kpaxman m nemmonoza Kak HpUpoaHble mnoauMmepbl. CTpoeHHe Kpaxmalla M LEJUIFOJIO3HI.
duznyeckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEaKIIHs C HOI0M).

OKCHEpUMEHTAJIBHBIE METOABl HW3Y4YEHMsI BEIIECTB W UX INPEBpAIICHUN: IPOBENECHUE,
HaOJt0/IeHue M OINMUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB: FOPEHUE CIMPTOB, KAUECTBEHHBIE pEaKIUU
OJTHOAaTOMHBIX CIHUPTOB (OKHCIIeHHWe »dTaHosa okcuaoM Meau(ll)), MHOroaromMHBIX CIMPTOB
(B3auMmopeiictBue rmuepuHa c rugapokcugom wmenu(ll)), ampaernnoB (OKHCIEHHME aMMHAYHBIM
pactBopom okcuga cepebpa(l) um rumpokcuaom wmeau(Il), B3aumozelcTBue Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKLMHU 10 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOAHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTBI Kak aM(OTEpHbIE OpraHMdecKkue coeAuHeHus. DUu3nuecKkue U XUMHUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTuel.

benkn kak nOpuUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpPETUYHAsl CTPYKTypa OeIKOoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIIPOJIN3, ICHATYpPAIUs, KaUeCTBEHHbIC



peaxiuu Ha OeNKu.

OKcIepUMEeHTAIbHbIE METO/1bI U3YUEHHUs BEIIECTB U X IPEBpallCHUI: HAOJ0AeHNEe U OIIUCAHUe
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIisl OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIIH OCIIKOB.

BBICOKOMOJIEKYIISIPHBIE COEMHEHHUS.

OcHOBHBIE TOHSTHSI XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUN: MOHOMEp, IOJMMEp,
CTPYKTYPHOE 3BEHO, CTEIIEHb IIOJIMMEPHU3aLUH, CPeAHss MoJeKyysapHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — OJIMMEPU3ALIMS U IOJUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YCHMsI BCILECTB W HUX IPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpenIMETHBIX CBsi3ed INpU HM3YYEHMM OpraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCI0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M MOHATHUH,
SIBJIFOILMXCS] CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'0 LIMKJIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: sSBJICHHE, HAy4yHbIH (DaKT, T'MIIOTE3d, 3aKOH, TEOpHs,
aHaIM3, CHHTE3, KIACCU(PHUKAIMI, NEPUOTUYHOCTh, HAONIOIEHNUE, W3MEPEHHE, OSKCIIEPHMEHT,
MOJIETIUPOBAHUE.

®usnka: MaTepus, SHEPrus, macca, aroM, IEKTPOH, MOJIEKYJa, SHEPIeTUYECKUI YpOBEHbD,
BEIIECTBO, TEJO, 00bEM, arperarHoe COCTOSHUE BELIeCTBA, (PU3MUECKHE BEIMYMHBI M EIUHULBI UX
U3MEpEeHUsl.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BeLIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BemecTBa (OCIKH, YIIIeBOIBI, JKUPHI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTbI, OCHOBBI PAaIlMOHAJIBHOIO MHMTAHUS, MOIOLIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHE Ipenaparbl, MAaTepHallbl M3 HCKYCCTBEHHBIX U CHUHTETHYECKHX
BOJIOKOH.

Copneprxanue oOyuenus B 11 kiacce.

OO0m1as 1 HeOpraHUYeCKask XUMUsL.

TeopeTnueckrne OCHOBBI XUMUH.

XuMudeckui snemMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHASI 000I09Ka. DHEPTeTUUECKHE
YPOBHHU, MOAYPOBHH. ATOMHbIC oOpOHTamu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pacmpeeICHUs
ANIEKTPOHOB MO OpOUTAIIM B aroMax »JJIEMEHTOB IEPBbIX UETBIPEX MEPHOJIOB. JIEKTPOHHAs
KOH(UTrypanus aTOMOB.

Ilepnonnueckuit 3akoH u [lepnoanueckas cucreMa xuMuueckux saeMeHToB JI.M. Menneneesa.
Cas13p neproguueckoro 3akoHa u Ilepnonnueckoit cucreMbsl xumMmuueckux 3nemeHTos [ .M. Menneneesa
C COBPEMEHHOM TeOopHel CTpPOeHUs aToMOB. 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XHMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBHIX U CIIOKHBIX BEIIECTB MO TPYIIaM M MepuojaaM. 3HaueHHe
MEePUONYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BeniecTBa. XuMudeckasi CBsi3b. BUJpl XUMUUECKOH CBS3M (KOBaJEHTHAs HEMOJIsIpHAas
U TIOJsIpHAas, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOM CBSA3M
(oOMeHHBIH U TOHOPHO-aKLENTOpHbII). BogopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIIATEIBHOCTb.
Crenenb okucieHus. MIOHbI: KATHOHBI U AHWOHBI.

BemecTtBa MOJEKYIIpHOTO U HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTAUIMYECKUX PEMETOK. 3aBHUCHUMOCTh CBOMCTBA BEHIECTB OT THIA
KPUCTAIUIMYECKOMN PEIIETKH.

[TonsiTue o aucrnepcHbIX cucTemax. VcTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas mois
BELIECTBA B paCTBOPE.

Knaccugukanus HeopraHmdeckux coenuHeHuid. HoMmeHKiaTypa HEOpPraHMYECKHX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMYECKHUX BELIECTB, IPUHAIEKALINX K Pa3IMUHBIM KJlaccaM.

Xumuueckass peaknus. Kiaccupukanmss XUMHUYECKHX peaknWid B HEOPTaHUYECKOW U
OpPraHMYECKOM XUMUU. 3aKOH COXPAaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILEHUS YHEPTUH
IIPY XUMUYECKHUX PEAKIMSIX.

CKOpOoCTh peakuu, €€ 3aBHUCHUMOCTh OT pa3iduuHbIX (akTopoB. OOpaTUMble pEaKIUH.



Xumnueckoe paBHoBecue. DaKkTOpHI, BIMSAIOIMINE HA COCTOSHHUE XMMHMUYECKOTO paBHOBecHs. [IpuHimn
Jle lllarense.

OnexTponuTtnyeckass auccounanus. CuipHble W cnabble  anmekTponuThl. Cpega  BOJHBIX
PacTBOPOB BEILIECTB: KUCTasi, HEUTpalibHas, I1eaoyHas. Peakiiuu noHHOro 0OMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCrepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M WX MPEBpALICHHI: JEeMOHCTpaIus TabIuIl
«Ilepuoguyeckas cucrema XuMu4yeckux onemMeHToB J[.M. MenneneeBa», u3ydeHUE MOJCIIEH
KPUCTAINIMYECKUX PEHIETOK, HAaOMI0ICHHE U ONKCAHUE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OIMBITOB
(paznokeHue INepoKcHja BOAOPOAAa B IPHUCYTCTBUHU KaTalu3aTopa, OIPENEICHHE CpEAbl PacTBOPOB
BEUIECTB C IOMOIIBI0 YHHUBEPCAJIbHOTO WHIMKATOpAa, pEaKUUd HOHHOrO OOMeHa), IpPOBEICHUE
MPAaKTUYECKON paboThl «BiusiHUE pa3nuYHbIX (GaKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIHm».

Pacuérnsbie 3agaun.

Pacuérbl mo ypaBHEHMSIM XMMHUYECKUX pEaklui, B TOM 4YHCIE TEPMOXMUMHMUYECKHE pacyUEThl,
pacy€Thl C UCIOJIB30BAHUEM MTOHATUS «MACCOBAs J0JIs BEILIECTBAY.

Paznen 2. Heopranuueckast XuMus.

Hemeramnsl. Ilonoxenue HemetaimioB B llepuonnueckold cucteMe XHUMHYECKHUX 3JIEMEHTOB
J.W1. MenneneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3MuecKre CBONCTBAa HEMETAIIOB. AJUIOTPOIUS
HEMETaIJIOB (Ha MpUMepe KUCIOpoAa, cepbl, pochopa u yriepona).

XUMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, ¢pocdopa, yriaepoaa u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSIUHEHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnbl. Ilonoxenne weramnoB B llepuognueckoil cucteMe XHMHYECKHUX SJIEMEHTOB
J .. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX OO0OJIOYEK aToMOB MeTauioB. OOmiue
¢dusnueckre cBoiicTBa MeTaoB. CIuiaBbl METAIIOB. DIEKTPOXUMHUYECKHUH Psij HAPSKEHU METaJIOB.

XUMHYECKUE CBOMCTBA BAXHEHIITUX META/NIOB (HAaTpUM, KaJIUH, KaJbI[UH, MarHui, aTFOMUHUMN,
LIUHK, XpOM, XKeJe30, Me/lb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAJIBHBIE METOJbl M3yUEHHUS BEUIECTB M UX NPEBPAILICHUN: M3y4EHHE KOJIEKLUU
«Metaibsl U CIUTaBbD», 00pa3lioB HEMETAUIOB, PEIICHUE HKCIIEPUMEHTAIBHBIX 3aja4, HaOII0IeHHEe U
OMHCaHUE JIEMOHCTPAI[MOHHBIX M JTA0OPATOPHBIX OMBITOB (B3aMMOJECHCTBHE THIPOKCHIA ATIOMUHUS C
pacTBOpamMH KUCJIOT U ILIEJI0YeH, KaUeCTBEHHbIE PEaKIIMKM HAa KaTHOHBI METAJIIOB).

Pacuérnrble 3agadu.

Pacuérsl Maccel BemiecTBa i 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIn
00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B pEaKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYecTBa
BELIECTBA) MPOJYKTOB PEAKIMH, €CJIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMus ¥ )ku3Hb. MeXIpeIMETHbIE CBS3H.

Ponp xumum B oOecriedyeHHWH HKOJIOTHYECKON, DHEPreTHYECKONM M THIINEBOM O€30MMacHOCTH,
pa3BuTuu MeauIUHEL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB U XUMHUECKUX PEaAKIIHil.

[IpencraBinenus 00 0OIIMX HAYYHBIX MPHUHILMIAX MPOMBIIUIEHHOTO MOJYYEHHUS Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BELIECTB W MaTepHaliOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpHUAIbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaidbl [JIsl DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMuYeCcKle U MUHEpaIbHbIE y100pEHUSI.

XuMHS U 3J0pOBbE YETIOBEKA: MpaBujla MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpPEnaparoB, MpaBuUiia
0€30macHOTO MUCIOJIb30BAHUS MTPEMapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOMN KU3HH.

Peanuzanus MEXIpeaIMETHBIX CBSi3eH NpU U3ydyeHHHM oOied u HeopraHuueckod xumuu B 11
KJIacCe OCYILECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOLIUMX €CTECTBEHHO-HAyYHBIX MOHSTHUH, TaKk U
MIOHATHUM, SBIIAIOIIUXCA CUCTEMHBIMU AJIs1 OTJENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1mue ecTeCcTBEHHO-HAy4YHbIE TMOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJM3,
CHHTE3, KJacCH(UKalus, NepPUOTUYHOCTh, HAOIIOEHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, HU3MEpPEHHE,
SIBJICHHE.

®usnka: Marepus, B3HEprus, Macca, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,



pPalMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUH YpOBEHb, BEIIECTBO, Tel0, O0BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: kierka, opranusM, sKocuctema, ouochepa, Makpo- U MHUKPODJIEMEHThI, BUTAMHUHBI,
0OMEH BEIIEeCTB B OpraHUu3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus:: XUMUYECKash MPOMBIIIICHHOCTh, METAJUTYpPrus, IMPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MUIIEBAasi MPOMBIIIICHHOCTD, (papMaleBTH4YecKas
MIPOMBIIIJICHHOCTh, MPOMU3BOJICTBO KOCMETUYECKUX IPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

[Inanupyemble pe3ysiabTaTbl OCBOCHHS MPOTrpaMMbl MO XHMHUU Ha YPOBHE CpPEIHEro oOuiero
o0Opa3oBaHwUs.

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTpaMMm
cpeaHero oOmiero oO0pa3oBaHMs (JMYHOCTHBIM, METANPEIMETHBIM M TpeAMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM AJis pa3pabOTKU IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHS MPOTPaMM CPEIHETro
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBIA MOIXO/I.

B cooTBeTCcTBUHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS TpeaMeTa «XHWMHS» Ha YPOBHE CPEIHEro OoO0IIero oOpa3oBaHHS BbIIEICHEI
CJIETYIOIIIE COCTaBISIOIIUE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOM TPAKIAHCKOW HUICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPEICTICHHIO;

HaJIMYyue MOTUBALUU K 00yYEHUIO;

[[EJICHANIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEKICHMHM JMYHOCTH HAa OCHOBE KIIFOUYEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaloIIUXcs PYKOBOJCTBOBATBCS B CBOEH JA€ATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIIMMHU LIETIOCTHOM crcTeMe XUMUYECKOT0 00pa30BaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHUECKON KYIbTYphl U CIOCOOHOCTH CTaBUTH IENH U CTPOHUTH
KU3HCHHBIC TIJIAHBI.

JInaHOCTHBIE PE3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHs» JTOCTUTAIOTCS B €AMHCTBE YUCOHOU M
BOCITUTATEIHHOMN JIEATETbHOCTH B COOTBETCTBUM C TYMAHUCTUYECKUMH, COITMOKYIBTYPHBIMU, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M HJI€ATaMH POCCHUHCKOTO TPaKIAHCKOTO OOIIEeCTBAa, MPUHATHIMH B
o0miecTBe HOpPMaMHM U MpaBWIaMU MOBEACHHUS, CHOCOOCTBYIOIIMMHU MIpOLECCaM CaMOIO3HAHUSA,
caMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYaIOIIHXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa «XUMHU» OTPAKAIOT CPOPMUPOBAHHOCTH ONBITA
MO3HABATENBHON U MPAKTUYECKON IEATETHbHOCTH 00YUaIOIIMXCsl TI0 peann3alii MPUHATHIX B 00IIeCTBE
LIEHHOCTEMN, B TOM YHCJIE B YaCTH:

1) rpax1aHCKOTO BOCIIUTAHUS:

OCO3HaHHA OOY4YaloIIMMUCS CBOMX KOHCTHTYIIMOHHBIX NpaB U OOA3aHHOCTEH, YyBaKEHHS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O CONUAIBHBIX HOPMax W TMPaBWIAX MEKIWNYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESTENbHOCTH IPH CO3/1aHUU Y4YEOHBIX IMPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH TTOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTHI IPYTUX TIPU
aHallM3e pa3INYHbIX BUOB YU€OHOM NeATEIbHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHUS:

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

YBa)XKEHUsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHUS XUMHU,
OCO3HAHUsS TOTO, YTO JOCTIIKEHUS HAyKW €CTh PE3yNbTaT JUIMTEIbHBIX HAONIOJCHUN, KPOTOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

WHTEpeca M MO3HABATEIHLHBIX MOTUBOB B TMOJYYEHUH M MOCIEAYIONEM aHaln3e WH(OpMaLuU O
MEePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) yXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:



HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO [TOBEICHNUS;

CHOCOOHOCTH OLIEHMBAaTh CUTYAIlMM, CBA3aHHbIE C XMMHUYECKHMMHU SIBICHUSIMHU, U NPUHUMATH
OCO3HaHHbIE PEIIECHNUs, OPUEHTUPYSICh Ha MOPAIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TIIOBEJCHUE M IIOCTYIKM CBOUX TOBapuIled C IO3ULUAN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX NOCTYIKOB;

4) hopMUpOBaHHS KYJIbTYpPhI 310POBBSI:

MOHWMAHUS [IEHHOCTeH 3I0pOBOrO ® Oe3omacHOro oOpasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHOMY (PM3NYECKOMY M IICUXMUYECKOMY 3/10POBbIO;

cOOITIO/ICHHSI TIpaBHJI O€30I1aCHOTO OOpaIlleHus C BEIECTBAMU B OBITY, MOBCETHEBHON )KU3HU U B
TPYILOBOM JESITEIBHOCTH;

NOHMMAaHMS LIEHHOCTH MPaBHJ MHIMBUAYAJIBHOTO U KOJJICKTMBHOTO 0€30IacHOTO MOBEICHUS B
CUTyalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHMSI TMOCIEACTBUA W HENPHUATHS BPEIHBIX MpPHUBBIYEK (YMOTpPEeOJICHUsT alIKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) Tpy0BOTO BOCIIMUTAHUS:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEZIOBAaTEILCKOM  JeSITEeIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUYECKOH U APYTHX BUAAX JIEATCIHHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHUE B PEIICHUH IPAKTUYECKUX 3a7a4 COLMAIbHON HAIIPaBJIEHHOCTU
(B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY M3YyUeHHIO Mpodeccuil pa3iudyHOro poja, B TOM YMCJIEe Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMHH;

YBaXKCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ybTaTaM TPYAOBOH I€ATENbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAMBUAYAJIbHON TPAaeKTOPUM OOpa3oBaHudA, Oyayuiein
npodeccun M pealu3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) PKOJIOTHYECKOTO BOCTUTAHHS:

HKOJIOTMUYECKHU 1EI€CO00Pa3HOT0 OTHOLIEHUS K IPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS KU3HU
Ha 3emie;

NOHMMAaHUA TJI00aJbHOrO XapakTepa HKOJIOIMYECKHUX TMpoOJaeM, BIUSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPE/BL;

OCO3HAaHHSA HEOOXOAMMOCTH HCIIOJIb30BaHMS JOCTH)KEHUM XHMHUU JJIsl PELIeHHs BOIPOCOB
palMOHAIBHOTO TPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HENPUATUS JEHUCTBUM, IPUHOCIUINX BPEJ OKPYKAIOIIEH NPUPOAHONU Cpene, yMEHUS
IIPOTHO3UPOBATh HEOJATONPUATHBIE 3KOJIOTMUECKHE IOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI H
MpeoTBPALATh UX;

HaJIM4YUS  Pa3BUTOIO OSKOJOTMYECKOIO  MBIIUIEHUS, HKOJIOIMUYECKONM KYJNbTYpbl, OIbBITA
NeSITeIbHOCTH 3KOJIOTUYECKON HAIpPaBIEHHOCTH, YMEHMSI PYKOBOJCTBOBATHCS MMHU B MO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOH M COI[MAJIbHOW IPAKTUKE, CHOCOOHOCTH M YMEHHMS AaKTHBHO IPOTHUBOCTOSTH
UJ€0JI0THH XeMopoouu;

7) LEHHOCTH HAyYHOTO MO3HAHHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyK{ U OOLIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeMUPUKA XUMHUM Kak HayKH, OCO3HaHus e€ poiu B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBILIUICHUS, CO3[JaHUU LEJIOCTHOTO MPEACTaBIECHUS 00 OKPY)KAIOIIeM MHUpe
KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKA, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHrH npodaemM
COXPAaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOexKIEHHOCTH B 0CO00H 3HAUMMOCTH XMMHUHM M COBPEMEHHOM LMBHMIM3alMU: B €€
I'YMaHHCTHYECKOM HAIPaBIEHHOCTH U Ba)KHOHM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYPHI,
peleHNH TI100anbHBIX MPOOIeM YCTOHYMBOIO Pa3BUTHS UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUECKOM,
MUIIEBOM M IKOJIOTUYECKOM Oe30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUEHUH YCIOBUN YCIIEITHOTO
TPYZAa U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJ0Tr0 YjIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHO! IPaMOTHOCTH: TOHUMAHHUS CYILIHOCTH METO/I0B [TO3HAHUS, UCIIOJIb3YEMBIX



B €CTECTBEHHBIX HAyKax, CMIOCOOHOCTH HMCIOJIh30BaTh MOTydaeMble 3HAHUS JIJIsl aHATN3a U O0BSCHEHUS
SIBJICHUH OKPYXKAIOIIEr0 MHpa W MPOUCXOANIMX B HEM HM3MEHCHHM, YMEHHS JellaTh 00OCHOBAaHHBIC
3aKJIFOYCHHUS Ha OCHOBE HAYYHBIX ()AaKTOB M MUMEIOMIMXCS JAHHBIX C IEJIBI0 MOYU4EHHUS JTOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS IS pPEHICHHs MpoOJieM B
PCATbHBIX KU3HECHHBIX CHTYaI[UIX;

WHTEpeca K MO3HAHUIO M UCCIIeI0OBATEIILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C )KU3HCHHBIMH MMOTPEOHOCTSIMH;

HHTEpeca K 0COOCHHOCTSM TPyJia B Pa3IMYHBIX cepax MpoPecCHOHATBHOMN JIeITeIbHOCTH.

MeranpeamMeTHble pe3yabTaThl OCBOCHHUS y4eOHOTrO MpenMera «XHUMHUs» Ha YPOBHE CPETHETO
o01mero 00pa3oBaHus BKIFOYAKOT:

3HaUMMBIC IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEKIUCIUIUTMHAPHBIC
(MeXnpeMeTHbIC) OOILICHAYYHbIC TOHSATHUS, OTPAXKAIONIME IEIIOCTHOCTh HAYYHOH KapTHHBI MUpa U
crenu(pUKy METOO0B IMO3HAHUS, UCTIOJIB3YEMbIX B E€CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHSI,
SIBJICHHE, TMPOIECC, CUCTEMa, HAyYHbIH (DaKT, NPUHIMI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCaJbHbIE Y4eOHbIC NeHCTBHs (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaromue GOpMUPOBaHWE (QYHKIIMOHATHHOW TPAMOTHOCTH M COIUAIBHOH KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCIIO0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JCHCTBUS B MO3HABATEIILHOW M COIUAIBLHOU
MIPAKTHKE.

MeTtanpeameTHble  pe3yibTaThl  OTPaKalOT  OBJAJICHWE  YHHUBEPCAIbHBIMU  YU4€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBnazeHre yHUBEPCAIbHBIMU Y4EeOHBIMH TO3HABATETbHBIMU JCHCTBUSIMHU:

1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO  (OPMYNUPOBAaTH W aKTyallU3UpoBaTh MpoOJeMy, BCECTOPOHHE e&
paccMaTrpuBarTh;

OTIPEICIIATh IeNU EATENbHOCTH, 3a]aBasi mapaMeTphbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTh
PE3YIIbTAThI JEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH,

UCIIONB30BAaTh MPH OCBOCHUHM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHbIC PU3HAKY MMOHSATUI W yCTaHABIMBATh MX B3aWMOCBS3b, UCTIOIH30BATh COOTBETCTBYIOIIHE
MOHSATHS 7151 OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SBICHHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPHUH TS KIIACCU(UKAINA BENICCTB U XUMHYCCKHX PEaKIIHIA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEKYy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PaCCYXJICHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pACCMaTPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATh BBIBOJIBI U
3aKJIFOYEHUS;

NPUMEHSTh B TMPOIECCE IMO3HAHUSA, HCIOJIb3YEeMblE B XHWMHU CHMBOJHYECKHE (3HAKOBBIC)
MOJICTH, TMPeoOpa3oBBIBATE MOJCIBHBIC TPEACTABICHUS — XUMHYECKHA 3HAK (CHMBOJI) JJIEMCHTA,
Xxumuueckas GopMyia, ypaBHEHHE XUMUYECKOW PEeaKIMK — MPH PEIIeHUU Yy4eOHBIX MO3HABATEIHHBIX U
MPAKTUYECKHX 33]1a4, TPUMEHSTh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHUS JIUISI BBISBIICHUS XapaKTePHBIX
MPU3HAKOB U3YYaEMBbIX BEIIECTB U XMMHUECKUX PEaKIIUH.

2) 6a30BBIE MCCIIEI0BATEIBCKUE JCHCTBHUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUUYECKUX PEAKIIU;

(bopMyIUPOBATH IEJTH U 33]]a49H UCCIICIOBAHMS, HCITOJIb30BATh MTOCTABJICHHBIC U CAMOCTOSITEIILHO
chOpMyITUPOBAHHBIE BOMPOCHl B Ka4eCTBE HHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIsl (hOPMUPOBAHHUS
THIIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYKJICHU;

BIQJICTh HABBIKAMH  CAMOCTOSITENIFHOTO TUIAHUPOBAHUS W TPOBEACHUS  YICHHUECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHWs HAOIOJAaTh 3a XOJAOM TIpOIecca, CaMOCTOSTCIIBHO
MIPOTHO3UPOBATH €0 pe3yibTar, GopMyIrpoBaTh 000OIEHUS U BHIBOIBI OTHOCHTEIHHO TOCTOBEPHOCTH



Pe3y/IbTaTOB UCCIE0OBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIE0BATEIbCKON M MPOEKTHOM IEATEIbHOCTH, IPOSIBIATh
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB PEIICHHs MPAKTUYECKHX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOJIOB [IO3HAHMS.

3) pabota ¢ uHpopmanueii:

OPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHHMKAX MHGpOpMaLMU (HAydHO-TIOMYJSpHAs JUTepaTypa
XMUMHYECKOTO COJIepKaHuUs, CIIpaBOUHbIEe TocoOusi, pecypcsl HTEepHETa), aHanu3upoBaTh HHPOPMALIUIO
pasMyHBIX BUAOB MU (QOPM NPEACTABICHUSA, KPUTUYECKH OLEHMBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GopMynMpoBaTh 3ampochl M IMPUMEHATh pa3jIMYHble METOAbI INpU IOUCKE M O0TOOpe
nHpopManun, HeOOXOJMMOM IS BBITIOJIHEHHUS YI€OHBIX 33/]a4 ONPEAeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH MU
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (DOpMy HpeICTaBiIeHUS HHPOPMALUU (CXEMBI,
rpaduKu, [uarpamMmbl, TaOJIUIblL, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HaYYHBIH A3BIK B Kau€CTBE CPEJCTBa MpH paboTe ¢ XMMHUUYECKONH MH(pOpMaLuei:
OPUMEHSATh MEXIpeaMeTHble ((u3ndeckne W MaTeMaTHYeCKHWe) 3HAKH W CHMBOJIBL, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMH:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbl B XOJA€ JAWANOTa W/HIN JUCKYCCHH,
BBICKa3bIBaTh UIEH, (POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEI0KEHHON
3aJ1a4y;

BBICTYNIaThb C IPE3€HTAlMEN pe3ylbTaTOB IIO3HABATEIBHON JAEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAaMHU IPU BBITOJHEHUU XUMHYECKOIO 3KCIEpUMEHTA,
NPAaKTUYeCKOH paboThl MO MCCIEIOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB, peaau3alld y4eOHOTro
mpoekra u (OpMyIHUpOBaTh BBIBOABI IO pe3yjdbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3UIHIH B X07e 00CYXAeHUS 1 0OMEHa MHEHUSIMH.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:

CaMOCTOSITEJIBHO IUIAHUPOBAThb M OCYIIECTBIATH CBOIO II03HABATEIBHYIO JIEATEIBHOCTD,
ompezaensis €€ LeIM W 3aJadd, KOHTPOJUPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeJularaeMblii AITOPUTM ACUCTBUI NPH BBHINOIHEHUN Y4eOHBIX U UCCIIEA0BATEIbCKUX 3a/1a4, BBIOMPATh
HauOosiee d(PPEeKTUBHBIN CMOCOO MX pEIIeHUS ¢ YYETOM TOJYYCHHS HOBBIX 3HAHUW O BEIIECTBAX U
XUMHYECKHUX PEAKIMSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOIIEHKH.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI IPOrPAaMMBI CPEIHEro O0IIero o0pa3oBaHUs 10 XUMHUH Ha
0a30BOM ypOBHE OPHEHTHpPOBaHbl Ha OOECeueHHEe MPEeHMYILECTBEHHO 00111e00pa3oBaTeIbHON U
OOIIEKYJIbTYpHOH TOATOTOBKM oOywatomuxcs. OHHM BKIIOYAIOT crenupuyeckue i y4eOHOro
npenMera «XUMHUs» HaydHblE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUHN, BUBI JESATEILHOCTH MO MOJYYE€HUIO0 HOBOI'O 3HAHUS M NPUMEHEHUIO 3HAHUN
B Pa3IMYHbIX Y4EOHBIX M pealbHbIX KU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C XUMHEH. B mporpamme mo
XUMHHU NIPEAMETHBIE PE3YJIbTATHI IPEACTABIIEHBI 10 F'0J1aM U3Y4EHUS.

K xonmy o0yuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl OCBOeHUsI Kypca «OpraHudeckas
XUMUS OTPAXKAIOT!

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XHUMHUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPa, POJIM XMMUHU B TO3HAHUU SIBJICHUH MPUPOJBI, B (POPMUPOBAHNN MBIIICHHUS U KYJIbTYpBI
JUYHOCTH, €€ (YHKIHMOHAJIBHON I'pPaMOTHOCTH, HEOOXOIUMOM [UIf pEIIeHUs MPAaKTUYECKUX 3agad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHOMN CpPEIe;

BJIA/ICHAE CUCTEMON XMMHUYECKUX 3HAHWUM, KOTOpask BKIIOYACT:

OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUN SJIEMEHT, aTOM, JJIEKTPOHHas 000JI0YKa aroma,
MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, XUMHUECKas CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTass M COKpaléHHAs), MOJb, MOJISIpPHAs Macca, MOJIIPHBIH 0O0BEM, YIIIEpOIHBINH CKEJeT,



(GyHKIIMOHATbHAS TPYIIa, pagukal, W30MEpHUs, H30MEpbl, TOMOJOTHYECKHA psi, TOMOJOTH,
YIIEBOAOPOABI, KHUCIOPOA M a30TCOJAEPKAIINE COSIUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS);

TEOpUU U 3aKOHBI (Teopusi CTPOeHUs oprannyeckux BemiectB A.M. bytnepoBa, 3akoH
COXpaHEHHUS MACChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMUU;

MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBJIEHUH, (aKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJIYyYECHUH U 0€30MacHOM
WCIOJIb30BAHNY BKHEHUITUX OPraHUYECKHUX BEIICCTB B OBITY M MPAKTUYCCKON JEATCILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIE NMPU3HAKU IMOHSATHM, yCTaHABIMBATh WX
B3alMOCBS3b, MHCIIOJIb30BATh COOTBETCTBYIOIIME IIOHSATHS IPU OIMCAaHUM COCTaBa, CTPOEHUS U
MpEeBpALICHUI OPraHuYeCKUX COeIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamI€HHOW) (opMyl OpPraHMYeCKHMX BEIIECTB U
YpaBHEHUNW XHWMHMUYECKHX PEaKIUi, W3rOTaBIMBaTh MOJEIM MOJICKYJ OPraHMYECKHX BEIHIECTB IS
WUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBATH TPUHAJICHKHOCTh HM3YUYCHHBIX OPraHUYECKHX
BEIIECTB MO0 MX COCTaBY M CTPOCHUIO K OMPENEIEHHOMY KJIAacCy/TPYIIe COSAMHEHHH (YyTIeBOIOPOAIbI,
KHCIIOPOJT ¥ a30TCO/Ep KAILUE COSAMHEHMSI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS), 1aBaTh UM Ha3BaHUS
no cucreMatuueckoir HomeHkiarype (IUPAC), a Takxke NpuBOAUTH, TPUBUAIBHBIC HA3BaHUS OTAEIHHBIX
OpPTaHUYECKHUX BEMIECTB (ITHJIEH, TMPOINWICH, AaleTWICeH, OJTWICHIJIMKONb, TIUIEpPHH, (HEeHO,
dbopManbaeru, aneTanbIeruj, MypaBbUHAs KHUCIOTa, YKCYCHas KHCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIJII0103a, [NINLUH);

c(OpPMHUPOBAHHOCTh yYMEHHSI OMNPEAETATh BHUIbl XHUMHUYECKOM CBS3M B OpPraHMYECKHX
COEMHEHUX (OJIMHAPHBIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTDH TMOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKHX BEIIECTB
A.M. bytnepoBa myis 0ObSICHEHHUS! 3aBUCUMOCTHA CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUs MaCChl BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTAB, CTPOCHHUE, (PU3NYECKUE M XUMUYECKUE
CBOMCTBA TUMUYHBIX MPEACTABUTENCH pPAa3IMUHBIX KIACCOB OpPraHMYECKHX BeIIecTB (METaH, JTaH,
STUJICH, TPOIUJIEH, alneTuieH, OyramueH-1,3, wmerwnOyranuen-1,3, O€H305, METaHOJ, ATAHOI,
ATUJICHTJIUKOJb, TJIULEPHH, (EHOI, aleTaibAerHj, MypaBbHHAs M YKCYyCHas KHCIOTHI, TJIIOKO03a,
Kpaxmall, IIeJIJTI0J103a, aMUHOYKCYCHAasl KUCJIOTa), WTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIL;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTEpHU30BaThb HCTOUYHUKH YIJIEBOJAOPOIHOTO ChIphs (HE(TH,
NPUPOAHBIN Ta3, yroiib), CHOCOOBI HMX TMepepadOTKH W TNPAKTUYECKOE NPUMEHEHHE MPOTYyKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUW TPOBOJUTH BBIUYUCICHUS MO XUMHUYECKHM YpaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBA HMCXOJHOTO BELIECTBA WJIM MPOJAYKTa PEAKIUH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIA MPOJAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIQJIETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, WCIONB3YeMbIX B XMMHUHU MPHU H3YYEHUU BEIIECTB M XUMHUYECKHX sIBIICHUH (HAOIIOACHUE,
U3MEpeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BaTh CHCTEMHbIE XHUMHUYECKHE 3HAHUS JUIsS
MPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U MX
MIPUMEHCHHEM;

c(OPMHPOBAHHOCTh YMEHUN COONIONATh MpPaBWIIA TIOJIB30BAHMS XUMHUYECKOW TOCYHAOH U
Ja00paTOpPHBIM O0OpPYIOBAaHWEM, a TAKXKe NpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHrs OPraHMYEeCKUX BEILECTB MPU HArPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHUE €TO CBOMCTB,
KaueCTBEHHbIE pEaKLUHUH OPraHMYEeCKUX BEIIECTB, J€HATypalus OelKOB NMpU HArpeBaHHUM, ILIBETHbHIE
peaxiuu OeNKOB) B COOTBETCTBUU C IIPABHIIAMU TEXHUKH 0€30MaCHOCTH IIPU OOpaIEHUH C BEIIECTBAMU



U J1abOpaTOPHBIM O0OPYAOBAaHHEM, MPEACTABIATH PE3yIbTaThl XUMHUECKOTO IKCIEpUMEHTa B (popme
3allUCH YPAaBHEHMH COOTBETCTBYIOIIUX peakuuid M (HOpMyIMpoBaTh BBIBOABI HA OCHOBE 3THX
pe3yibTaToB;

Cc(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAJIM3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi HH(pOpMaluu, UHTepHET U ApYyrux);

c(OpPMHPOBAHHOCTb YMEHUH COOJIIOATh ITPABUJIIA SKOJIOTUYECKH L1E€IeCO00pa3HOro MOBEIECHUS B
OBITY U TPYJOBOH AEATEIBHOCTH B LENIAX COXPAHEHHS CBOETO 3J0POBBS U OKPYXKAIOIIEH MPUPOIHOM
Cpelpl, OCO3HABaTh ONACHOCTb BO3JCHCTBHSA Ha >KMBBIC OPraHU3Mbl OIPEIECIEHHBIX OPraHUYECKUX
BeUIeCTB, MOHUMas cMbica nokazarens [IJIK (mpenenbHO nonmycTHMOM KOHLIEHTpAlMM), MOSACHATh Ha
IpPUMEpax CIOCOObl YMEHBUIEHHS M IPEJOTBPALICHHUS HUX BPEIHOIO BO3JEHCTBHS Ha OpPraHu3M
YEJIOBEKA;

JUI 0OY4YaIOUIMXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBBS: YMEHUE IPUMEHSATh 3HAHUSA
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SBICHUH;

JUId cenblX U caaboBHIAMIMX OOy4aroIMXCs: YMEHHME HCIOJb30BaTh pelibe()HO TOUYECUHYIO
cucremy obo3nauenuii JI. bpaitist 1ist 3anucy XuMudeckux (GopMyiL.

K xoHnmy ob0ywyenus B 11 kiacce mpeaMeTHble pe3yibTaThl OCBOEGHUs Kypca «OOwmas u
HEOPraHWYeCKasi XUMHUS OTPAKAIOT!

c(OPMHUPOBAHHOCTh IPEJACTABICHUA O XMMHUYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MUpa, POJIM XUMHUH B IO3HAHUU SIBJICHUN MIPUPOABI, B (POPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKLIHMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM [UIf peIIeHUs MPAaKTUYECKUX 3agad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpeliE;

BJIAJICHE CUCTEMOM XMMUYECKUX 3HAHWM, KOTOpasi BKIIOYACT:

OCHOBOIIOJIATAIOIINE TIOHITUS (XUMHUYECCKUN 3JIEMEHT, aTOM, M30TOI, S-, P-, d- AJICKTPOHHBIC
opOuTaM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIIPHBII 00BEM, BaJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTD,
CTENIEHb OKHCJICHMS, XUMHUYEcKass CBs3b (KOBaJEGHTHAas, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKash PEIIETKA, TUIBl XUMUYECKHUX PEaKIUH, pacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
JIEKTPOJIUTUYECKAS JUCCOLMALMS, OKHUCIMTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMYECKOW pEaKIMH,
XUMHUYECKOE paBHOBECHE);

TEOpPUU U 3aKOHBI (TEOpUsI DIEKTPOJUTHYECKOM JUCCOLMAIUM, TMEPUOJUYECKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXpaHEHUs MACChl BELIECTB, 3aKOH COXPAHEHHUs U INPEBPALICHUS JHEPIUU
P XMMUYECKUX PpEeaKLHUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XMMHH, MHUPOBO33PEHUYECKUE
3HaHUA, JIEKAllMe B OCHOBE IIOHMMAaHUS IMPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(akToNIOrMUeCKUe CBEJIEHUS O CBOMICTBaX, COCTaBe, IOJYYEHHUH M O€30IIaCHOM HCIIOIb30BaHUU
BOXHEUIIMX HEOPIraHUYECKHUX BEILECTB B OBITY U MPAKTHUECKON JeSITeIbHOCTH YETI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepHble NMPU3HAKU MOHATUH, YCTaHABIMBATh HMX
B3aUMOCBS3b, UCII0JI30BATh COOTBETCTBYIOIIKE ITOHATHS IIPU OIIMCAHUU HEOPTraHUYECKUX BELIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJI30BaTh XUMHUUECKYIO CUMBOJIMKY JUISL COCTaBJIEHUS (HOpMyIT
BEUIECTB U YypaBHEHUH XUMHYECKHX peakuuid, cucremarndyeckyro HomeHkiarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTJENIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHbIi ra3, yIJIEKUCIBIA ra3, aMMHuax,
raméHasi U3BeCThb, Heran€Has U3BeCTb, MUThEBAs COJA, MUPUT U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHUI ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHHUSAX pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJCHTHas, HOHHaf,
MeTaJuIn4YecKas, BOJOPOIHAs) B COEUHEHUAX, TUIl KPHUCTAITNYECKOM PeIEéTKH KOHKPETHOTO BEIeCTBa
(aToMHasi, MOJEKyNIspHas, HOHHAs, MeTajuIn4yecKas), XapakTep Cpeasl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COEAUHEHUI;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAUIEKHOCTh HEOPraHMUECKUX BEIIECTB 0 MX
COCTaBY K OINpeIeNEHHOMY Kiaccy/Tpylne COeqUHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHU/IBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKphIBaTh CMBICT Mepuoandeckoro 3akoHa /.M. Menneneesa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHMH XapaKTEepPHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX



sanemeHToB 1-4 mnepuonoB Ilepmoanueckoil cucrembl xumuueckux siemeHToB J[.W. Menneneena,
UCIIOJIB3Ysl TOHATHUS «S-, P-, O-3J7I€KTPOHHBIC OpPOHMTAINY, «IHEPTETHYCCKUE YPOBHHU», OOBICHSITH
3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHUYECKHMX SJIEMEHTOB M HMX COCAMHEHUH IO MepuoaaMm Hu
rpynnam I[lepuoanyeckoit cucrembl xumMuieckux siaeMentoB .M. Menneneena;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOHCTBA
HEOPraHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE I'€HETHUECKOW CBS3HU
MEXJy HEOPraHWUYeCKHMMH BEIIECTBAMU C IOMOIIbI0 YpPaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKHUX
peaKIuii;

c(OPMUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATh XUMHUYECKHE pEAKIHH TI0 Pa3TuIHBIM
MpU3HaKaM (YUCIy M COCTaBy pearupyroluX BeIIeCTB, TeIOBOMY 3¢ (heKTy peakuuu, U3MEHEHHUIO
CTETIEHEeH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHMsI pEaKUUN pa3IMYHBIX TUIIOB, MOJHbIE U
COKpalI¢HHbIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA, yYUTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH PEAKIIUU
UIYyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUH, MOATBEPXKIAIONINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM IMYTEM HOHBI, HNPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PpAaCKphIBaThb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH peakiuu OT
pa3IUYHBIX (DAKTOPOB; XapaKTEP CMEIICHHUsS] XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh XMUMHYECKUE TMPOIECCHI, JIEKAIIUe B OCHOBE
MIPOMBIIIIJIEHHOTO TOTYYeHHs] CEPHOM KHCIOTHI, aMMHaKa, a Takke chopMHUpOBAHHOCTD MPEACTaBIECHUN
00 00IKX HAYYHBIX MPUHIIUIAX U YKOJIOTHYECKUX MPOOIeMaX XUMHUYECKOTO TPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHUS C HCIOJIH30BAHHEM IMOHSATHS «MaccoBas
JIOJIE BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWN Ta30B MPHU XUMHUUYECKHX PEAKIHUSIX, MacChl
BellecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM O0BbEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(dekra peakuuu Ha OCHOBE 3aKOHOB COXPAHECHUS
Macchl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHUHN COONIOAATh TMpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOH U
1abopaTopHbEIM 000pYJIOBaHHEM, a TaKXKe MpaBHia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHHM IUTAHUPOBATh ¥ BBHIMOJIHATH XUMHUYECKHH OKCHEPUMEHT
(paznokeHue mMepokcHuja BOAOpOAa B MPHUCYTCTBUU KaTajau3aTopa, OINpeAesieHHe Cpelbl pacTBOPOB
BEIIECTB C IOMOIIBI0 YHUBEPCAIBLHOTO WHAMKATOpa, BIHMSHHE DPA3IUYHBIX (DaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKkiny, peaKIii MOHHOTO OOMeHa, Ka4yeCTBEHHbBIE peaklny Ha cyibdarT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, pELIEHNE SKCIEPUMEHTAIBHBIX 33Jlad 1o TemMaM «MeTamib» u
«HewmeTamnei») B COOTBETCTBUH C TIpaBUIaMU TEXHUKHU 0€30MMaCHOCTH MPHU OOpaIeHUH ¢ BEIIeCTBAaMHU U
nabopaTopHbIM 000pYAOBaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B Qopme
3aMUCH  ypPaBHEHHH COOTBETCTBYIOIIMX peakiuii ¥ (OpPMyIupoBaTh BBIBOABI HAa OCHOBE JTHUX
pe3ynbTaTOB;

chOpMUPOBAHHOCTh yYMEHHH KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(GOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaNUU, THTepHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHHI COOJTIOATh MPaBHJIa SKOJOTUUYECKH TI€JIECO00pa3HOTO TIOBEICHUS B
OBITY ¥ TPYIOBOW NEATEIHHOCTH B IEISIX COXPAHEHHUsS CBOETO 3JJ0POBBS U OKPYKAIOIIECH MPUPOTHOM
Cpelibl, OCO3HABaTh OIACHOCTh BO3JCMCTBUS HA KUBbIE OPTAHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [1/IK, moscHAT, Ha mpuMepax CHOCOOBI YMEHBIICHUS M TMPEIOTBPALICHUS HX
BPEHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUTSE OOYYaIOIIUXCS C OTPAHUYCHHBIMUA BO3MOXHOCTSIMU 3I0POBbSI: YMEHUE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUTSL CJICTIBIX W CJIA0OBHUASAIIMX OOYYAIONIUXCS: YMEHHE HCIIOJIb30BAaTh PelbeHO TOUYCUHYIO



cucreMy o0o3Hauenuit JI. bpaiins s 3anucu XUMUYecKUX (GOpMyIL.

B denepanbHbIX M pervoHaNbHBIX IPOLEAYpax OLIEHKM KadecTBa OOpa30BaHMs HCIOJIb3YyeTCs
nepevyeHpb (KoAu(HUKAToOp) paclpeieleHHBIX MO KJaccaM MpOBEpseMbIX TpeOOBaHHMA K pe3yibTaTam
OCBOECHHS OCHOBHOM 00pa3oBaTelbHON INpOrpaMMbl CpeIHEro oOuero oOpa3oBaHHsS M 3JIEMEHTOB
COJIepKaHUS 110 XUMHUH.

Tab6muna 15

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOU porpammsl (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00I1Iero 00pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

11

ChopMUpOBaHHOCTh  TPEJCTABICHUH O  XUMHUYECKOW  COCTABJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUH SIBICHUI PUPOJIBI, B
(GOpPMUPOBAaHMHM MBINUICHUS W KYJIbTYPBl JIMYHOCTH, €€ (YHKIIHMOHATBHON
IPaMOTHOCTH, HEOOXOAMMOM [JIsl pelIeHHs] MPAKTUYECKUX 3a/ad U HKOJIOTMYECKU
000CHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U IIPUPOTHON Cpeie

1.2

Brnanenne  cucteMod — XMMHMYECKHMX  3HAHMH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraroue MOHATUS (MOJIEKyNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTS,
CTENEHb OKHCIICHUSI, XUMHUUYECKasi CBS3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBINH 00beM,
YIJIEPOAHBIN CcKeneT, (pyHKUIMOHalbHAs TpyNNa, paauKal, W30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN PO, TOMOJOTH, YIJIEBOJAOPOABI, KUCIOPOI- W a30TCOAEpkKalIue
COCMHEHMS, OUONOTMYECKH AaKTHBHBIE BellecTBa (yIJI€BOJBI, JKHUPBI, OENKH),
MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE COCIMHEHUS);
TEOpUU U 3aKOHBI (TEOpUs XMUMHUYECKOTO CTPOCHMSI OpraHMYecKHX BemecTB A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJHWYECKHH S3BIK XUMHH, (HAKTOJIOTUUYECKUE
CBEICHHUS O CBOWMCTBaX, COCTaBe, MOJNYYEHHH M OE30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTaHUYECKHUX M OPraHUYECKHX BEHIECTB B OBITY M MPAKTHUYECKOU
JIeATEIILHOCTH UeI0BeKa

1.3

CdopMUpoBaHHOCTh YMEHHMH BBISBISATh XapaKTEpHbIE MPU3HAKH TOHATHIH,
YCTaHABIMBAaTh HMX B3aUMOCBSA3b, HMCIOJB30BaTh COOTBETCTBYIOIIME IOHATHUS IIPU
ONMCAHUU COCTaBa, CTPOCHUS U IPEBPAILEHUN OPraHUYECKUX COCUHEHUIN

1.4

c(OpMUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEepHYTOM, COKpaleHHOH) hopMyi
OpPraHMYECKUX BEIECTB U yPaBHEHUN XMMHUYECKUX PEaKIHii, N3roTaBIMBaTh MOAEIU
MOJIEKYJl OPraHMYeCKMX BELIECTB M WUIIOCTpallMM HX XHUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTH YMEHWH YCTAHABJIMBATH IMPHHAUICKHOCTh H3yYCHHBIX
OpPraHMYECKUX BEIIECTB 1O UX COCTaBy M CTPOCHHUIO K OMpEACIEHHOMY KJaccy
(rpynme) coenuHeHui (YriaeBOAOPOBI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS,
BBICOKOMOJICKYJIAPHBIC COCI[I/IHCHI/IH), JaBaTb HM Ha3BaHHUA IIO0 CUCTEMATUIECKOU
nomenkiarype (IUPAC)

1.5

CopMUpOBaHHOCTh yMEHHsI OIpeNesTh BUABI XMMHYECKOH CBSI3U B




OpPraHMYECKUX COSAMHEHUSIX (OJUHAPHBIC U KPAaTHBIEC)

1.6

CopMUpOBaHHOCTh yMEHUS MPHUMEHSTH: IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A.M. ByriepoBa ans 0ObsSCHEHUS 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MacChl BEILIECTB

YruneBomopoasl. Kuciopoacoaepxamiye U a3oTCoACpKallue OpPraHuYecKue
coeIMHEeHUS. BRICOKOMOMNEKYISIpHBIE COSAMHEHUS

2.1

CdopMupoBaHHOCTh YMEHHI MPUBOAUTH TPUBHAIIbHBIE HA3BAHUSI OTICIBbHBIX
OpPTraHUYECKUX BEUIECTB (ITWIJICH, NMPOIWIEH, aleTHJICH, dTUJICHIJIUKONIb, TIHIEPHH,
denon, Qopmanpaerun, aneTalbIerH]l, MypaBbHHAs KHCIOTa, YKCYCHasl KHCIOTa,
OJIEMHOBasl KMCIIOTA, CTEapUHOBas KUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxma,
LEJUTI0JI03a, TIIUIIMH)

2.2

CdopMupoBaHHOCTH ~ YMEHHMH  XapaKTepu3OBaTh  COCTaB,  CTPOCHHE,
(bH3I/I‘-ICCKH€ U XHUMHNYCCKUC CBOﬁCTBa THUITNYHBIX HpeHCTaBHTCHeﬁ paSJII/I‘-IHI)IX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, JTHJCH, IPOIWJICH, alleTHJICH,
Oyraauen-1,3, mermnOyramauen-1,3, OCH30J, METAHO], STaHOJ, ATHJICHTIUKOJb,
TIUIEPUH, (EHON, aleTalbJCTH]l, MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a,
Kpaxmall, [eJUTF0JI03a, aMIHOYKCYCHAsI KHCIIOTa)

2.3

ChopMupoBaHHOCTh YMEHHSI HIJUTFOCTPUPOBATH T€HETHUYECKYIO CBS3h MEKIY
TUNWYHBIMU  IIPEICTABUTEIAMU  PaA3JIMYHBIX KJIACCOB OPraHMYECKUX BEILECTB
YPABHEHUSMHM COOTBETCTBYIOIIMX XHMHYECKMX pEaKUUHd ¢ HCIOJIb30BAHUEM

CTPYKTYPHBIX (pOpMyII

2.4

ChopMupoBaHHOCTh YMEHHSI XapaKTE€pU30BaTh UCTOUYHUKHU YIIIEBOJIOPOIHOTO
ChIpbsl (HETh, IPUPOJHBINA Ta3, Yrojib), CIOCOOBI X MEePepadOTKH U MPAKTHUECKOE
PUMEHEHHE IPOIYKTOB epepadoTKU

XUMHS U KU3Hb. PacueThbl

3.1

CdopMupoBaHHOCTh YMEHHMH BIAAETh CHUCTEMOW 3HAHM 00 OCHOBHBIX
METOJaX HAyYHOTO IO3HAHMS, MCIOJb3yeMbIX B XHMHHU TMPU WU3YYCHUU BEIIECTB U
XUMHYECKUX SIBICHUH (HaONIOeHNEe, U3MEpPEeHHe, DKCIEPHUMEHT, MOJCIHPOBAHUE),
WCIIOIh30BaTh CHCTEMHBIE XHMHYECKHE 3HAHWS U1 TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

3.2

CdopMupoBaHHOCTH YMEHHI COOIOIaTh MpaBUiia MOJIH30BAHUS XUMUYECKOU
Mmocy/iol u jabopaTOpHBIM O0OpyJOBaHHEM, a TakK)Ke TMpaBwia oOOpaleHus c
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH [0 BBIMOJIHEHUIO TaOOPaTOPHBIX
XUMHUYECCKUX OITBITOB

3.3

CdopMupoBaHHOCTh YMEHHH IUIAHUPOBATH U BBIMOJIHATH XUMHYECKHMA
OKCIICPUMCHT (npeBpameHI/m OpraHN4Y€CKUX BCHICCTB IPU HArpC€BaHWU, IMOJIYYCHHC
OTUJICHA U U3YUCHHUEC €TI0 CBOﬁCTB, KauC€CTBCHHBIC PCAKIUHU OPraHNMYCCKUX BEIICCTB,
JeHaTypanus OelIKOB IpU HAarpEeBaHHUH, IIBETHBIE PEaKIMH OEIKOB) B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MPU OOPAIIEHUH C BEIIECTBAMHU U JIA0OPATOPHBIM
000pyZI0BaHUEM; MPEACTABIATh PE3yIbTaThl XMMHYECKOTO SKCIEpUMEHTa B (hopme
3allUCH ypPaBHEHUH COOTBETCTBYIOIIUX pEaKIUi ¥ (OPMYIHPOBATH BBIBOJBI Ha
OCHOBE JTHUX pPE3YILTaTOB

3.4

CdopMUpOBaHHOCTh yMEHUNW NPOBOAUTH BBIUYUCICHUS MO XUMHUYECKUM




ypaBHEHUsIM (Macchl, 00beMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIM IPOJIYKTa
peaKIuy 1o U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIICCTB
WJIH MIPOJTYKTOB PEAKIUN)

3.5 ChopMupoBaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XHMUYECKYIO
uHpOpMALIMIO, TIOAY4YaeMyld W3 pa3HbIX MCTOYHHKOB (CpeAcTBa MacCOBOU
nHpopmanuu, cetb IHTepHET U 1pyrue)

3.6 ChopMHpOBAaHHOCT, ~ yMEHUH  COONIIOJATh  TpaBWIa  DKOJIOTHYECKH

11e71eco00pa3HOro MOBECHUS B OBITY U TPYJOBOU JIEATEIHHOCTH B IIEJIIX COXPAHCHHS
CBOECTO 3JIOPOBBbS M OKpYXKAlOIIed MPUPOTHON Cpelbl, OCO3HaBaTh OIACHOCTH
BO3JICUCTBUSI HA JKUBBIE OPraHU3Mbl ONPEJEICHHBIX OPraHUYeCKHX BEIlECTB,
noHumasi cmbicn mokazarenss [IJK (mpenenbHO MOMYCTUMOM KOHIICHTpAIUH),
MOSICHATh HA TMPUMEPax CIocoObl YMEHBIICHHS] W TMPEAOTBPAIICHUS WX BPEIHOTO

BO3JIcHCTBUS Ha OpraHu3M 4YCJIOBCKa

[Iposepsiembie aneMenThI coaepkanus (10 kmacc)

bu6mmoreka [{OK: https://m.edsoo.ru/7f417af8

Tabmura 15.1

Kon [IpoBepsieMblil 3J1IEMEHT COoAepKAHUS bubnmnoreka [HOK
1 TeopeTndeckue OCHOBBI OPraHUYECKONH XUMHUHU https://m.edsoo.ru/7
f417af8
1.1 [TpeaMeT opraHuYecKOl XUMHU: €€ BOSHUKHOBEHUE, Pa3BUTHE https://m.edsoo.ru/7
U 3HAUEHUE B IOJYYEHHHM HOBBIX BEILECTB U MarepuasoB. Teopus f417af8
CTPOEHHMsI OpraHudecKkux coennHeHuil A.M. bytiepoBa, ee OCHOBHBIE
TIOJIOXKEHHS
1.2 CtpykTypHBbIe (pOpMYIBI OpraHMYEecKUX BemecTB. ['oMoorus, https://m.edsoo.ru/7
n3oMepus. XHUMHYECKass CBS3b B OPraHUYECKHX COCOUHEHUAX - f417af8
OJMHApHBIE W KpaTHbIe CBs3u. [IpencraBieHne o KiaccupUKAIUN
OpPTraHUYECKUX BEIECTB
1.3 Homenknatypa OpraHUYeCKuX COEIMHCHU I https://m.edsoo.ru/7
(cucremaTnyeckas) ¥ TPUBHAIbHBIE  HAa3BaHUS  BaXHEHIINUX f417af8
NpeICTaBUTEINEH KIIACCOB OPraHNYECKUX BEIECTB
2 VYr1eBo1opoIbt https://m.edsoo.ru/7
f417af8
2.1 AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHUECKUH psii. MeTaH u https://m.edsoo.ru/7
3TaH - TMPOCTEHIINe MPEJCTaBUTENM aJNKaHOB: (HU3UUYECKUE W f417af8
XMMHUYECKHE CBOMCTBAa (peakiuuu 3aMEUICHUS W TOPEHUs),
HaXOXXJCHHUE B TIPUPOJIC, TOTyUYEHHE U TIPUMEHEHNE
2.2 AJIKCHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUHN PsiA. DTHICH U https://m.edsoo.ru/7

MNPOMWIEH - MPOCTEHUINNE MPEJCTABUTENN AIKEHOB: (pU3Mueckue u
XMMHYECKHE CBOMCTBA (peakUMM TMAPUPOBAHMS, TaJIOT€HUPOBAHMUS,
TUApaTallii, OKHUCJICHHA W TOJUMEpU3alluM), TMOJIy4eHHe U
IPUMEHEHNE

f417af8




2.3

Ankanuensl: OyragueH-1,3 u merunOyraaueH-1,3: ctpoenue,
BOKHEUIIME XUMHUYECKHE CBOMCTBA (peakuusi MOJUMEPHU3ALINH).
[TomydyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI

https://m.edsoo.ru/7
f417af8

2.4

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJIOIMUECKHH
psaa. ALETWieH - NPOCTEHIIMHA IpEeACTaBUTEIb AJKMHOB: COCTaB,
CTpoeHue, (Qu3Mueckue U XMMHUYECKME CBOMCTBa  (peakiuu
TUAPUPOBAHUS, raJIOr€HUPOBAHMS, TUApPATALNH, TOpPEHMUS),
IIOJIy4Y€HUE U IPUMEHEHUE

https://m.edsoo.ru/7
f417af8

2.5

Apenbl. benzonm: cocraB, crpoeHue, (Qu3MUECKUe U
XUMHUYECKHE CBOMCTBA (peakLUU TIaJlOT€HUPOBAaHUS U HUTPOBAHUS),
HOJy4eHHue U npuMeHeHue. Tonyon: cocTaB, cTpoeHue, (pu3nyecKue
U XMMHMUYECKHE CBOMCTBA (peaKlUy raJloreHUpOBaHMsI U HUTPOBAHMUS ),
IIOJIyYeHUE M TNpUMeHeHue. TOKCHYHOCTb apeHoB. ['eHeTnueckas
CBSA3b MEXKIYy YIVIEBOJOPOJAMH, IPUHAUICKAIMUMUA K PA3IUMYHBIM
KJj1accam

https://m.edsoo.ru/7
f417af8

2.6

[IpupoaHbIE MCTOYHMKHM YINIEBOXOPOAOB. IIpuponaHbIi raz u
nonytHele HedTsaHbIle ra3pl. HedTh u ee mpoucxoxaenue. CrnocoOsl
nepepaboTku  HeTU:  TEeperoHka, KPEeKUHT  (TEPMHUUYECKHUH,
KaTauTHaeckuil), muponu3. I[IpogykTel mepepaboTku HedTH, HUX
IPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITYy. KameHHBIH yroiab u
IPOAYKTHI €T0 NMepepadoTKu

https://m.edsoo.ru/7
f417af8

KI/ICHOpO)ICOI[ep)KaH_II/Ie OpraHn4eCKuC COCAUHCHUA

https://m.edsoo.ru/7
f417af8

3.1

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHOA M 3TAHON:
CTpoeHHue, (U3MUeCKHe M XUMHUYECKHe CBOMcTBa (peakuuu c
AKTUBHBIMU MeTaJlJIaMH, raJIOr€HOBOIOPOJaMHU, TOpEHHE),
IpUMEHEHHE. BonopoaHble CBS3M MEXIy MOJIEKYJaMH CIHPTOB.
JelictBue MeTaHola W 3TAHOJNA HA OPraHu3M  YeJIOBEKA.
MHoroaromHsle CIUPTHL. OTUIEHIIUKOJIb M TIMLEPHUH: CTPOCHHE,
duznveckue W XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO
HIEJIOYHBIMM METaJNIAMH, KaUYe€CTBEHHAsI PeaKlrs Ha MHOTOATOMHBIE
cnupthl). [eiicTBue Ha opranusm udenoBeka. [IpuMenenue rmunepuHa
Y STUJICHTJIUKOJS

https://m.edsoo.ru/7
f417af8

3.2

@DeHoM: CTpOCHHE MOJEKYNbl, (QU3NYecKue M XUMHUYECKUE
cBoricTBa. TokcnuHOCTh henona. [Ipumenenue dhenomna

https://m.edsoo.ru/7
f417af8

3.3

Anpreruibl M KeTOHbL. DopManbieruj, ameTaabIeru/l;
CTpoeHHe, (QU3MYECKue ¢ XHMHYECKHE CBOMCTBA (peakuuu
OKHCJICHUS U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEAKIINH ), TTOTYICHUE
Y IPUMEHEHUE

https://m.edsoo.ru/7
f417af8

3.4

OAHOOCHOBHBIE  TpeJeNbHbIE  KapOOHOBBIE  KHCIOTHI.
MypaBbuHass W YKCYCHas KHCJIOTBHI: CTpOeHHE, (u3nyeckue u
XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIMe s Kjacca KHCIOT,
peakius dTepuUKaINN ), TOTydeHne U npuMeHenne. CteapuHoBas 1
OJICMHOBAsl KHUCJIOTHI KaK TPEJCTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICITUX KapOOHOBBIX KHUCIIOT, MX MOIOIIEE

https://m.edsoo.ru/7
f417af8




IEUCTBHE

35 Cnoxnble 3(QUPBl KaKk MPOHU3BOJHBIC KapOOHOBBIX KHCIIOT. https://m.edsoo.ru/7
I'maponus cinoxubIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue f417af8
XHpOB. brosoruueckas poJib )KUPOB

3.6 VYTaeBOIBI: COCTaB, KiIaCCH(PHKAIHS YIIECBOI0B (MOHO-, TH- H https://m.edsoo.ru/7
nojucaxapuabl). [nmoko3a - TOpocTeHIIMi  MOHOCAaxXapun: f417af8
OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (DU3UYECKHE M XUMHUYCCKUE
cBoiictBa (B3ammopeiictBue ¢ ruzapoxkcunom menu (1), oxucnenune
aMMHUauHBIM pacTBopoMm okcuma cepebpa (I), BoccraHoBIEHHE,
OpOo’KeHHE TJIFOKO3bl), HAXOXICHHE B NPHUPOJAC, HPUMEHCHHE,
ouonornueckas pojib. PorocuHTes. PpyKTO3a KAK U30MEP TITFOKO3BI.
Kpaxman u memnono3a kKak mOpupoaHbie moiumepbl. CTpoeHue
Kpaxmajga | Ie/UTioo3sl. Du3nyeckue W XHMHYECKHE CBOMCTBA
Kpaxmaia (THIPOJIH3, KaYeCTBEHHAs PEaKIUs C HOIOM)

4 A30TcoaepsKallie OPraHuueCKUe COeTUHCHHMS https://m.edsoo.ru/7

f417af8

4.1 AMHHOKHCIIOTBI KaK aM(pOTEpHBIC OPraHNYECKHE COSTMHCHUSI. https://m.edsoo.ru/7
®dusnyeckue U XMMUYECKHE CBOWCTBA aMHHOKHCIOT (Ha IMpUMEpe f417af8
raunuHa). Bromornyeckoe 3HaYCHHE aMHUHOKUCIIOT. TlenTu bl

4.2 benku kak MpUPOHBIE BBHICOKOMOJICKY/ISIPHBIC COCAMHEHHUS. https://m.edsoo.ru/7
[lepBuynas, BTOpUYHAsE M  TpPETUYHAs  CTPYKTypa  OEJIKOB. f417af8
XuMHYecKue  CBOMCTBA  O€JKOB:  THAPOJIM3,  JEHATypalus,
KAueCTBCHHBIC PEAKIMU Ha OCIIKH

5 BrIcokOMOIEKYIIsIpHBIE COETMHEHNUS https://m.edsoo.ru/7

f417af8

5.1 OCHOBHBIE  TOHATHS  XUMHH  BBICOKOMOJICKYJISIPHBIX https://m.edsoo.ru/7
COCIMHEHUI: MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb f417af8
TIOJIMMEPU3AIINHI, CPETHSISI MOJIEKYIIsipHasi Macca. OCHOBHBIC METOIbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHH - TMOJUMEpHU3alUs U
MIOJTUKOH ICHCATIHS

5.2 DKCHEepUMEHTAJIbHbICE METO/bl HM3YYEHHs] BEIIECTB W HUX https://m.edsoo.ru/7

MpeBpaIleHuii: O3HAKOMJIEHME C oO0pa3laMd TPUPOJIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc, KaydykoB. [lomyuenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI

f417af8

Tabmura 15.2

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN

oOpa3oBatenbHOM mporpammsl (11 kiacc)

Kon nposepsiemoro [IpoBepsieMble TpeAMETHBIE PE3YIbTATHl OCBOCHHUSI OCHOBHOM
pe3yJibpraTta 00pa3oBaTeNbHON MPOrPaMMBbI CPEeTHETO 0011ero 0Opa3zoBaHus
1 TeopeTrueckre OCHOBBI XUMUU
1.1 Brnanenne cucremMoil XMMHUYECKMX 3HAaHHMM, KOTOpas BKIIKOYAET:




OCHOBOIIOJIAralOUIMe MOHATUSA (XUMHUYECKUH HIIEMEHT, aToM, 3JIEKTPOHHAas
obojyiouka aroma, s-, P-, d-3JIEKTpOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYIIA,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, KpHCTaNIMYeCcKasi perieTka,
TUIBl XUMHUYECKUX pEaKIUi (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- MU
SHIOTEPMHUYECKHE, PEAKIMM HOHHOTO OOMEHAa), pacTBOp, JJIEKTPOJIHUTHI,
HERJICKTPOJIUTHI, NIEKTPOIUTUYECKAs JMccoLanus, OKHCIIUTEb,
BOCCTAHOBUTEINIb, CKOPOCTh XHMHYECKOW pEaKIMH, XUMHUYECKOE PABHOBECHE);
TEOPUM U 3aKOHBI (TEOpHs JIEKTPOJUTHUYECKON auccouunanu, Ilepuonuueckuit
3akoH JI.MI. MenneneeBa, 3aKOH COXpPAaHEHHUs] MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHHM A3BIK XMMHUH, (DAKTOJIOTMYECKHE CBEJIEHUS O CBOWCTBAX,
cocraBe, IOJydeHHUH U  O€30lIaCHOM  MKCIIOJIb30BAaHMM  BAKHEHUIIUX
HEOPraHMYECKUX BELIECTB B ObITY U IPAKTUYECKOH IEATEIIbHOCTH YeIOBEKa

1.2

CdopMupoBaHHOCTb yMEHUN BBIABIATH XapaKTEPHbIE MPU3HAKU U
B3aMMOCBS3b M3YUCHHBIX MOHSATUMN, IPUMEHATh COOTBETCTBYIOIINE MOHSATUS TIPH
OMMCAaHUU CTPOEHUS U CBOICTB HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHMIA;
BBISIBJIATh B3aWMOCBSI3b XUMUYECKUX 3HAHUU C TIOHSITHSIMU U MPEICTABICHUSIMHU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB

13

BnajgeHue OCHOBHBIMM METOJIaMH HAYYHOTO TIO3HAHHS BELIECTB H
XHUMHYICCKHX SIBIICHHI (mabmroneHue, U3MEpEHNUE, 3KCIIEPUMEHT,
MOJICIIMPOBAHNE)

14

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ OMPCACIIATE BAJICHTHOCTb U CTCIICHB
OKHCJICHHUSA XUMHYCCKUX DJJICMCHTOB B COCAWMHCHUAX PA3JIMYHOrIO COCTaBa, BUJ
XUMHYECKOM CBS3HU (KOBaJ'ICHTHaSI, HMOHHasd, MCTaJJIMYCCKasd, BO)IOpOI[HaSI) B
COCIUHCHUAX, THUII KpPICTaHJII/I‘IeCKOﬁ PEIICTKN KOHKPETHOroO BCHICCTBA
(aTOMHaSI, MOJICKYJISIpHAsA, MOHHAA, MeTaJ'IJII/I‘-IeCKaH)

1.5

CdopMUpoBaHHOCTh YMEHUH ONpEAENATh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECAUHEHUN

1.6

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIMPOBATh XMMUYECKHE PEAKLUU
[0 pa3IMYHbIM TpU3HAKaM (YHCIy UM COCTaBy pEarupyroluX BEIIECTB,
TETMIOBOMY 3(PEKTy peakiuu, U3MEHEHUIO CTENEeHEeW OKMCICHUS 3JIeMEHTOB,
00paTUMOCTH peakllii, y4acTHUIO KaTalnu3aTopa)

1.7

ChopMHpPOBAaHHOCT,  YMEHHH  COCTaBJIATh  YPaBHEHHsS  peaKIui
pa3NMYHBIX THUIIOB, IOJHBIE M COKPAILIECHHBIE YpPaBHEHHS PEAKIMHA HOHHOIO
oOMeHa, YIUTHIBAs YCIOBUS, TPH KOTOPBIX ATH PEAKIIUN UIYT 0 KOHIIA

1.8

CdopmMupoBaHHOCTh YMEHUW NPOBOAUTH PEAKIMH, MOJITBEPKIAIOIINE
KaueCTBCHHBIM COCTaB PAa3JIMYHBIX HEOPraHUMYECKUX BELIECTB, PACIO3HABAThH
ONBITHBIM  IIyT€M  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpPAx
HEOPraHUYECKHUX BEILECTB

1.9

CdopMupoBaHHOCTb YMEHUH pPACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX ~ PEAKIIMA  IMOCPEJICTBOM COCTABJIICHHUS DJICKTPOHHOTO
OanaHca 3TUX peakiuui

1.10

ChopMUpOBaHHOCTE YMEHHH OOBSICHATH 3aBHUCHMOCTH  CKOPOCTH
XUMHAYECKON PEaKkIuy OT Pa3InYHBIX (aKTOPOB




1.11

ChopMupOBaHHOCTP ~ YMEHUH  OOBSCHATH  XapakTep  CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JACUCTBUS (TIPUHITUT
Jle laTenne)

O6ma}1 1 HCOPraHUYCCKasd XUMUA

2.1

CdopmupoBaHHOCTh yMEHMI packpbiBaTh cMbica [lepuonnyeckoro
3akoHa /J[.MI. MeHnneneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLLYIO,
OOBSICHUTENIbHYIO M IPOTHOCTUYECKYIO (PYHKITHH

2.2

CdopMUpOBaHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 3JieMeHTOB 1 - 4 mepuonoB llepmoamyeckoil CUCTEMBI
xumudeckux semenToB J[.M. MenaeneeBa, ucmonab3ys moHstus "s-, p-, d-
3JICKTPOHHbBIC opOutanu", "SHEepreTuyecKue ypOBHHU", OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMHYECKHUX OJEMEHTOB U HX
coequHeHNH 1o nepuojgam u rpynnam [lepuogudeckoll CUCTEMbl XUMUYECKUX
anemenToB J.1. MenaeneeBa

2.3

ChopMupoBaHHOCT YMEHHH XapaKTepH30BaTh (OMHCHIBATH) OO0IINE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BELIECTB Pa3JIUYHBIX KIJIACCOB,
MIOATBEPK/IaTh CYILIECTBOBAHUE I'€HETUYECKOW CBSI3M MEKIY HEOPraHUYECKUMU
BEIIECTBAMH C IIOMOIIBIO0 YPABHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN

2.4

ChopMupoBaHHOCT, ~ YMEHHMH  yCTaHaBIMBaThb  MPUHAUIEKHOCTb
HEOPraHWYECKUX BEHIECTB II0 UX COCTaBy K OINPENEIEHHOMY Kiaccy (Tpymie)
COeMHEHUH (MPOCThIE BEIIECTBA - METAUIbI M HEMETAJLIbl, OKCHU/Ibl, OCHOBaHM,
KHCIIOTBI, aM(OTEpHbIE THIPOKCUIBI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHHUI HCHOJIb30BaTh XHMHUYECKYIO CHMBOJUKY
JUIs CcOCTaBjieHUs (OpPMyN BEIIECTB W YpPAaBHEHUM XUMHUECKUX peaKIuii,
cucremarnyeckyro HomeHknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OT/EeNbHBIX HEOPTaHUYECKUX BEIIECTB (YrapHbIil ra3, yriekucibli ra3, aMMuax,
raiieHasi U3BeCTb, HeralleHast U3BECTh, IUThEBAs COJIa, TUPUT U IPYTHE)

2.6

CdopMupoBaHHOCTh YMEHHMH XapakTepu3oBaTh (OMHUCHIBaTh) OOIIUE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB pa3IUYHBIX KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHUE T'€HETUYECKOMW CBSI3U MEXIY HEOpraHM4YeCKUMHU
BELIECTBAMU C TOMOLIbIO0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM

2.7

CdopMupoBaHHOCTh YMEHUW TIAHUPOBATH M BBHITOTHATH XUMUYECKHMA
SKCIIEPUMEHT (pa3ioKeHUE MEePOKCHIa BOJOPO/Ia B MPUCYTCTBUH KaTaau3aTopa,
OmpeJieJIeHue CpeAbl PACTBOPOB BEIIECTB C IOMOIIbIO YHHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3JTUYHBIX (DAKTOPOB HA CKOPOCTh XHMHYECKOM
peakiuu, peaklud HOHHOTO OOMEHa, KadeCTBEHHbIE peaklud Ha cynbdar-,
KapOoOHaT- M  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS,  PEIICHHE
SKCHEPUMEHTAIbHBIX 3a7ady 1o Ttemam '"Meramisl" u  "Hemeramnwsl") B
COOTBETCTBUM C TMpaBWIAMHM TEXHUKH O€30MacHOCTH TMpU OOpalleHuu ¢
BElIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBAHHEM; IMPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 3KCIepuMeHTa B (hopMe 3alucH YpaBHEHHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE ITHX PE3yIhTaTOB

2.8

CdopmMupoBaHHOCTH yMEHUW COONIOATh TMpaBWIA  MOJIH30BAHUS
XUMHUYECKON MOCYyIoW M J1a00opaTOpHBIM OOOpYyIOBAaHUEM, a TakXKe IpaBuiIa
oOpaiieHusi ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSMH TIO BBITOJHEHUIO




J'Ia60paT0pHBIX XUMHWYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh XWMHUYECKHE IMPOIIECCHI,
JeKallue B OCHOBE MPOMBIIUICHHOTO MOJYyYEHUsI CEPHOM KUCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH IMpPEICTaBICHU 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTHYECKUX MPOOIeMax XMMHIECKOTO IPOU3BOCTBA

XUMHS U KU3Hb. PacueTsbl

3.1

ChopMHPOBAHHOCTh TMPEACTABICHHH O XUMHUYECKOHW COCTaBIISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpa, POJU XUMHUU B T[IO3HAHUM SIBIICHUU
npUpoAbl, B (OPMUPOBAHUU MBIIUIEHUS U  KYJIbTYPbl JIMYHOCTH, €€
(YHKITMOHATTLHOW TPaMOTHOCTH, HEOOXOTUMOW I PEMICHUS MPAKTUICCKUX
3alad U DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3[0POBBIO U
MPUPOIHON cpeae

3.2

CdopMUpOBaHHOCTh YMEHHI KPUTHYCCKH aHAITH3UPOBATH XUMUYECKYIO
nH(pOpMaLIHIO, TOIYYaeMyI0 W3 pPa3HbIX HCTOYHUKOB (CpElCTBA MacCOBOM
KOMMYHHUKAIUHU, ceTh HTEepHET U 1pyrue)

3.3

CdopMUpOBaHHOCTE YMEHHH COONIOAATH TpaBUja JKOJOTHYCCKU
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYIAOBOW JIEATENHHOCTH B IIENAX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAOIIEH IPUPOTHON CPEIbI

3.4

Oco3HaBaTh  OMACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OPraHU3MBbI
OTIpeJIeIEHHBIX BEIeCTB, MOHMMas cMbica nokaszarens IIJIK, mosicusare Ha
IpUMepax crocoObl YMEHBIICHUS U TPEIOTBPALLIEHUS UX BPEAHOIO BO3JEHCTBUS
Ha OPTaHM3M YeJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUU IIPOBOAMTH BBIYHCIICHUS c
HCIIOJIb30BAaHNUEM TOHATUS "MaccoBasi JJOJisl BEllecTBa B pacTBope”, 00BEMHBIX
OTHOILICHUH Ta30B MpPU XMMHYECKHUX pEaKIMsIX, MAcChl BEIIeCTBA MM 00beMa
ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MIM O0BEMY OJHOIO M3
Yy4YacTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3(ddexra peakiun Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BELECTB, IPEBPAILIEHUS U COXPAHEHUS YIHEPTUU

Tabmnuua 15.3

IIpoBepsiembie anemMenThI conepxkanus (11 kiacc)

bubnuoteka [{OK: https://m.edsoo.ru/7t417af8

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS bubnmoreka [JOK
1 TeopeTnyeckre OCHOBBI XMMHUHU https://m.edsoo.ru/7f
417af8
11 Xumuuecku syeMeHT. AToMm. Sapo aroma, M30TOIMBI. https://m.edsoo.ru/7f

DneKkTpoHHass 000JI0YKA. DHEPreTUYECKUe YPOBHH, MOTyPOBHHU.
AtomHBIE opOuTanu, s-, pP-, d-amemeHThl. OcoOeHHOCTH
pacnpeziesieHus 3JeKTPOHOB MO0 OpOUTAJISIM B aTOMaxX 3JIEMEHTOB
MEPBBIX YeThIpeX MEPHOIOB. OJEKTPOHHAs KOH(UTyparus
aTOMOB

417af8
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1.2

[lepuonnueckuii 3akoH u Ilepuoguueckass cucrema
XUMHUYECKUX 3JIEMEHTOB .. Meneneena. CBs13b
MEepUOJNYECKOro  3akoHa W IlepmoaMueckoil  CHCTEMBI
xumuueckux 3iemeHToB .M. MeHueneeBa ¢ COBpEMEHHOH
TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MCHCHHS
CBOMCTB XUMHUYECKUX JICMEHTOB U 00pa3yeMbIX UMH MPOCTHIX H
CIIOKHBIX BEIIECTB [0 TpyIIaM | TepuojaM. 3HaueHUe
MEPUOIMYECKOr0 3aKOHA B PA3BUTHH HAYKH

https://m.edsoo.ru/7f
417af8

1.3

Crpoenue BemecTBa. XHUMHUYECKass CBsA3b. Bujubl
XUMUYECKON CBsI3M (KOBQJIEGHTHAs HEMOJsIpHAas U IOJsIpHas,
HWOHHas, MeTrajuyeckas). VoHBI: KaTMOHBI M  AHHUOHBI.
MexaHu3mbl 00pa30oBaHUs KOBAJEHTHOW XUMHMUYECKOW CBA3M
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b

https://m.edsoo.ru/7f
417af8

14 Banentnocts.  DnektpoorpunarenbHOCTh.  CTeneHb https://m.edsoo.ru/7f
OKHCJICHUS 417af8

1.5 BemectBa  MOJIEKYJNSDHOTO M HEMOJIEKYIISIPHOTO https://m.edsoo.ru/7f
CTpOeHHMs. 3aKOH MOCTOSHCTBA COCTaBa BEWIECTBA. Twmbl|4175f8

KPUCTANINYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB OT
TUNIA KpUCTAUIMYeCKOW pewmeTku. [lonsTtHe o0 agucnepcHbIX
cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBast 10
BEILECTBA B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHU.

HomMmeHnkitarypa HEOpraHM4ecKux BELIECTB

https://m.edsoo.ru/7f
417af8

1.7

Xumuueckass peakuusd. Kraccudukanus XUMHYECKUX
peakuuii B HEOPraHWYECKOW M OPraHM4ecKOW XMMHH. 3aKOH
COXpaHEHHsT  MacChl  BEIIECTB, 3aKOH  COXpaHEHUs U
[IPEBPAILCHUS YHEPTUU TP XUMUUECKUX pEaKLMIX

https://m.edsoo.ru/7f
417af8

1.8

CKOpOCTh peakluu, €€ 3aBUCHMOCTh OT pa3IMYHBIX
¢bakTopoB

https://m.edsoo.ru/7f
417af8

1.9

OOpatumbie  peakiuu.  XUMHUYECKOE  paBHOBECHE.
@DaKTOpBHI, BIUSIIONINE HA COCTOSHUE XMMHUUYECKOTO PAaBHOBECHS.
[Tpunanun Jle larense

https://m.edsoo.ru/7f
417af8

1.10

SJ'ICKTPOJ'II/ITI/I‘-ICCKBJI JUCColHranms. CunbHble U clta0bie
OJICKTPOJIUTEI. Cpejla BOAHBIX PpaCTBOPOB BCHICCTB: KHCIasd,
HeﬁTpaﬂLHaﬂ, menoyHas. Peakiiymu HOHHOTO oOMeHa

https://m.edsoo.ru/7f
417af8

1.11 OKHUCITUTETbHO-BOCCTAHOBUTEIILHBIC PEAKITUH https://m.edsoo.ru/7f
417af8

2 Heopraunyeckast Xumus https://m.edsoo.ru/7f
417af8

2.1 Hemeramnsl. ITonoxenne HemeTauioB B [leproauueckoit https://m.edsoo.ru/7f
cucreMe  xumu4eckux anmemeHroB JILWM. MenpeneeBa 1 |417af8
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OCOOEHHOCTH CTpOeHHs aToMoB. Du3WYECKHE CBOKHCTBA
HEMETAJUIOB. AJIJIOTPONUS HEMETAJIOB (HA MPUMEpPE KUCIOpOa,
cepsl, hocdopa u yriiepoaa)
2.2 XuMHYecKrde  CBOWMCTBA  BaXKHEHINMX  HEMETAJIOB https://m.edsoo.ru/7f
(rasorenos, cepel, a3ora, hocdopa, yriaepona u KpeMHUs) U UX |417af8
COETUHEHUN (okcumoB, KUCJIOPOACOAEPKAIMX  KUCIOT, |
BOJOPOJHBIX  COEIUHEHMM). [IpuMeHeHne  BaKHEHIIMX
HEMETAJUIOB M UX COCIMHCHUM
2.3 Mertambl. Tlonoxxenue wmeramioB B Ilepuognyeckoit https://m.edsoo.ru/7f
cucteMe  xummdeckux  onemeHroB  JLU.  Menneneesa. | 417af8
OcoOCHHOCTH CTPOCHHUSI JJICKTPOHHBIX 000JOYEK aToMoB|
MetayioB. Ob0mue Qusmdeckue cpoiicTBa MeTayuioB. CIrutaBbl
METaJUIOB. DJICKTPOXUMUYCCKUN P HAIPSHKCHUH METAIIJIOB
2.4 XHMHUUYECKHE CBOWCTBA BaXKHEHIIMX METasyIoB (HATPHIA, https://m.edsoo.ru/7f
KaJUi, KajlblMd, MarHui, allOMUHUA, [UHK, XPOM, JKEIe3o,|417af8
Meab) U UX coeauHeHud. OOmue cnocoObl noaydeHus |
MeTaiioB. [I[pumeHeHre MeTanioB B OBITY U TEXHUKE
2.5 'eHeTnveckass  CBA3b  HEOPTraHWYECKUX  BEIICCTB, https://m.edsoo.ru/7f
MIPUHAIICKANTUX K Pa3IMIHBIM KJIaccaM 417af8
3 Xumust 1 JKU3HD https://m.edsoo.ru/7f
417af8
3.1 Ponb XuMuM B OOECIIEUEHHMH  DKOJIOTMYECKOH, https://m.edsoo.ru/7f
DHEPreTUYECKOM M NHUIIEBOM  0€30macHOCTH,  pasBUTHH |41]7af8
MeauIuHbL. [IoHATHE 0 HAy4YHBIX METOJAx MO3HAHMWS BEIIECTB M|
XUMHYECKHUX PEaKIIHid
3.2 [IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIMIAX https://m.edsoo.ru/7f
TPOMBIIIEHHOTO MOJTy4eHHs. BOKHEWINNX BEMECTB. Yenosek B|417af8
MHUpE BEIIeCTB M MAaTEePUAIIOB. BAXKHEHIIME CTPOUTEIHHBIC
MaTepHajbl, KOHCTPYKIIHOHHBIC MaTepHallbl, KPacKH, CTEKIIO,
KepaMuKa, MaTepHuaibl s DSJIEKTPOHUKH, HAaHOMaTepUabl,
OpraHWYECKHE U MUHEPATbHBIC YIOOPCHHUS
3.3 XuUMHUSL ¥ 370pPOBbE YEIOBEKA: IPABMIIA HCIOIb30BAHUS https://m.edsoo.ru/7f
TIEKapCTBEHHBIX Mpernaparos, MpaBuIia Ge3omacHoro | 417af8
WCIIOJIb30BaHUs TNpEenapaToB ObBITOBOW XUMHUHM B MOBCEAHEBHOM |~
KU3HU

Jlns mpoBeneHUsT €IUHOTO TOCYAapCTBEHHOTO dK3aMeHa Mo xumuu (manee - EI'D mo xummum)
HCIIONB3YETCs TIepeueHb (Koau(pUKaToOp) MpoBepsIeMbIX TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIIero 00pa30BaHUs U JIEMEHTOB COJICPKaHUSI.
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Tabmuua 15.4

[Iposepsiembie Ha EI'D o xumuu tpedoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpamMMbl
cpenHero odmiero oopa3oBaHus

[IpoBepsiembie TpeOOBaHUS K MIPEIMETHBIM pPe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO 001Ier0 00pa3oBaHus

Bnagenue cucteMoil XUMHYECKUX 3HaHI/II>'I, KOTOpasa BKIKOYaCT:

OCHOBOIOJIAraloNIne MOHATUS (XUMUYECKUHN AIIEMEHT, aTOM, U30TOIbI, JIEKTPOHHAs
00oyiouka aroma, s-, P-, d-dJIEKTPOHHBIE OPOUTAIM AaTOMOB, OCHOBHOE M BO30YXKICHHOE
COCTOSIHME aToMa, HWOH, MOJIEKYyJa, BaJ€HTHOCTh, 3JIEKTPOOTPUIIATEIHHOCTh, CTEIEHb

okucyeHus, xummudeckas casb ( O u T-CBA3b | kparurie cpa3m), rubpummsanys aTOMHBIX
opOuTaneil, KpUCTaUIMYEeCKas pENIETKa, MOJIb, MOJApHAs Macca, MOJIAPHBIA 00beM,
MOJIApHAs ~ KOHILIEHTpalus,  pacTBOPbl  (MCTUHHBIE,  JUCIEPCHBIE  CHUCTEMBI),
KPUCTAJUIOTHIPAThI, YIJIEPOAHBIA CKeNEeT, (PYHKIMOHAIbHAS TPYIINA, PajuKal, U30MEpHI,
CTpyKTypHas (Gopmyia, u3oMepus (CTPYKTypHas, reoMeTpudeckas (LMc-, TPAHCH30MEpHS),
TOMOJIOTHYECKHMI  pSJ, TOMOJOTH, YIJIEBOJAOPOIBI, KHCIOPOA- M  a30TCOIAEPIKAIINE
COEIMHEHNs, OMOJIOTHYECKH AKTHBHBIE BEINECTBA (YIJIEBOIBI, JKMPBI, OEJIKH), MOHOMED,
HOIMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCJIUHEHNs, KPEKUHT, PH(OPMHUHT,
THOBI  XAMUYECKMX  PEakUMi  (OKMCIMTENIbHO-BOCCTAHOBUTENBHBIE,  DJK30- |
SHIOTEPMHMYECKUE, PEAKIMH HOHHOTO OOMEHA, TOMO- M TI'eTepPOreHHBIE, OOpaTHMblE H
HEeOOpaTUMBIE), PACTBOP, DIEKTPOIMTEI, HENEKTPOIUTHI, JIEKTPOIMTHIECKAs AUCCOLUALINS,
CTEeNeHb JMCCOLMALUHN, OKUCIUTENb, BOCCTAHOBUTEID, SIEKTPOIN3, CKOPOCTh XUMHUECKON
PEaKIMHU, XMMHIECKOE PABHOBECHE)

TEOpUU U 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOCHHSI OpraHMYecKHX BemecTB A.M.
BbytnepoBa, Tteopust snekrponuThueckon auccounanuu, llepuwonnueckuii 3akoH J[.U.
MenpeneeBa, 3aKOH COXPaHEHUSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMUH,
MHPOBO33PCHUYCCKUEC 3HAHUA, JIC)KAINIUNC B OCHOBC IMOHMMAaHUA MPUYNHHOCTU U CUCTCMHOCTHU
XMMHYECKUX SIBJICHUH, COBPEMEHHBIE IPEICTABIECHUS O CTPOCHUM BEIECTBA HA aTOMHOM,
MOJIEKYIIIPHOM U HaAMOJIEKYJISIPHOM YPOBHSX

NpeaACTaBJICHHUA O MCEXaHU3MaX XHMHUYCCKHUX peaKHI/IfI, TEPMOANHAMUYCCKUX U
KHHCTHYCCKUX 3aKOHOMCPHOCTAX UX NPOTCKAHUA, O XUMUYCCKOM PaBHOBECHUH, NUCIICPCHBIX
cucremMax

(I)&KTOHOFI/IHCCKHG CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYUCHUHU U 0e30ImacHOM
HCIIOJIF30BAHUM BaKHEHUIITNX HCOPTaHUYCCKUX W OpPraHUuYCCKUX BCIICCTB B 6I)ITy n
HpaKTH‘lCCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

o0muye HayyHble TNPUHIMIIBI XHMHYECKOTO MPOU3BOJACTBA (Ha  IMpHUMeEpe
MIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIA, TepepabOTKH HEPTH)

CdopMHpOBaHHOCTH YMEHUH BBISBIISATH:

Kon
mpoBepsie
MOTO
TpeboBaHU
s
1
11
1.2
1.3
14
1.5
2
2.1

XapaKTCPHBIC TIPU3HAKK W B3aMMOCBA3b HU3YUYCHHBIX HOHHTHﬁ, IIPUMCEHATH
COOTBCTCTBYIOIIHUC TIOHATHUA TIPpU OIMMMUCAHUU CTPOCHUSA U CBOMCTB HCOPraHUYCCKUX H




OpPraHn4Y€CKUX BEIIECTB U UX npeBpameHI/Iﬁ

2.2 B3aMMOCBSA3b XMMHMYECKUX 3HAHUI C TMOHATUSAMU W MPEICTaBICHUSIMH JIPYTHX
MPEeIMETOB JJisi 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHHUS CYIIHOCTH MAaTEPUAIBHOTO
€IMHCTBA MUpPa

3 CdopMUpOBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1 HAaMMEHOBAHMS XUMUYECKUX COCIMHEHHUN MEXIYHAPOIHOTO COI03a TEOPETUUECKOU U
MPUKIAHON XUMUU U TPUBHMAIbHBIE HA3BaHMs BEIECTB, OTHOCSIIMXCS K M3YyYCHHBIM
KJIacCaM OPraHMYeCKUX U HEOPraHUYECKUX COCTMHEHUIN

3.2 XUMHUYECKYI0 CHMBOJIHMKY JUJISI COCTABJIICHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (Pa3BEpPHYTHIX, COKPAIEHHBIX W CKENIETHBIX) (opMyl
OpraHUYECKUX BEUIECTB

4 CdopMupoBaHHOCTH YMEHHS KJIACCU(DUITUPOBATS:

4.1 HEOPraHWYECKHUE BEIECTBA, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI M KPUTEPUU JJIS
KJacCU(UKALIUU U3Y4aeMbIX XUMHYECKUX O0BHEKTOB

4.2 OpraHMYECKHE BEIECTBA, CAMOCTOSTEIbHO BBIOMPATH OCHOBAHWSI M KPUTEPUH IS
KJIACCU(UKAINN U3Y9IaeMbIX XHUMHYECKUX O0OHEKTOB

4.3 M0 Pa3JIMYHBIM MpU3HAKaM (YUCIIY U COCTaBYy PEarupyroliux BEIIECTB, TEINIOBOMY
3¢ (deKTy peakiuu, U3MEHEHUIO CTENEHEeH OKHMCICHHS DJIEMEHTOB, OOpAaTUMOCTH PEaKIIH,
YYaCTHIO KaTallu3aTopa)

5 ChopMHUpPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUHM) U MOHOB XMMHYECKHX 3JIEMEHTOB | - 4 mepuoaoB
[Iepnonnueckoit cucremsl J[.M1. MenneneeBa U UX BAJICHTHBIE BO3MOKHOCTH, HCIIOIb3YS
MOHATHSA S-, P-, 0-3JIEKTPOHHBIE OPOUTAIH, SHEPTETHUCCKHIE YPOBHH

6 ChopMHUpPOBAaHHOCT, yMEHHUS OOBSACHITH 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU COETMHEHUH 10 TIEpHUoaM U TPYIIaM

7 CdopMHUpPOBAaHHOCTL YMEHHsI COCTABIATH YpPaBHEHUS XHUMHUYECKHX pEaKkIuid u
PacKphIBaTh UX CYITHOCTH:

7.1 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX peaktmit MOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peakiuit

7.2 YpaBHEHUS peaKlIUi pa3UYHbIX THUIIOB; IMOJIHBIE M COKpAaIlIeHHBbIE ypaBHEHUs
peaKkIuii HFOHHOTO 0OMEHA, YIUTBIBAs YCIOBHUS, TPU KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA

7.3 peakuuil  TUApOJIM3a,  peakuuid  KOMIUIeKcooOpa3zoBaHusi  (Ha  mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUS)

8 ChopMupoBaHHOCTh YMEHUS TIOATBEPXKIATh:

8.1 Ha KOHKDPETHBIX MpUMEpax XapakTep 3aBUCHUMOCTH pPEaKUHOHHOW CIOCOOHOCTH

OpPTraHMYECKUX COEAMHEHMIT OT KPaTHOCTU M THIa KoBaleHTHOH csasu ( O~ u T-CBA3H)
B3aMMHOTO BJIMSIHMS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX, a TaKkKe OT OCOOEHHOCTEH
peann3anuy pa3IMyHbIX MEXaHU3MOB MPOTEKAHHS PEaKIHii




8.2

XapaKTepHbIe XMMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU
U 3aIMCSIMU YPAaBHEHUN XMMUYECKUX PEaKIU

ChopMupoBaHHOCTH yMEHHSI XapaKTepu30BaTb COCTaB M Ba)KHEHIINME CBOMCTBa
BEILECTB, NMPHHAIISKAIUX K ONPEAEICHHBIM KJlaccaM M TPYHIIaM COEIUHEHHH (TPOCThIe
BEIIECTBA, OKCU/IBI, THIPOKCUIBI, COJIM; YTIIEBOIOPObI, IPOCThIE 3(pUpHI, COUPTHI, (HEHOIIHI,
aNb/ICTUIbl, KETOHBI, KADOOHOBBIC KHCIOTHI, CIOKHBIC 3(UPHI, JKUPBI, YIICBOIBI, aMHHBI,
AMHHOKHCIIOTHI, OCIIKN)

10

ChopMupoBaHHOCTH YMEHHS NPOBOAMUTH PACUYETHI MO XUMHUYECKUM (opMyinaM u
YPaBHEHMSIM XMMHUYECKUX PEaKLUil ¢ UCIOIb30BaHUEM (PU3NYECKUX BEJIMYMH!

10.1

Macchl (00beMa, KOJIMYeCTBa BELIECTBA) MPOJYKTa peakliu, €CJIM OJTHO U3 UCXOIHBIX
BEIIECTB /IaHO B BUJIE pACTBOPA C OIPEeIIEHHON MacCOBOU J0JIel paCTBOPEHHOI'O BEILIECTBA
WJTU TaHO B U30BITKE (MMEET MPUMECH)

10.2

MaccoOBOM WJIM 00bEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIINU

10.3

TEIUIOBOTO 3PP eKTa peaKIuii

10.4

00BEMHEIX OTHOIICHUI Ira30B

10.5

M0 HAXOXACHUIO XUMUYECKOH (hOpPMYJIbI BEIIeCTBa

11

Bianenne cucteMol 3HaHMM O METOJAX HAy4YHOrO ITO3HAHMS SIBJICHUN IPUPOJBI,
UCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE IPUMEHATh OJTU 3HAHUA IIpU
AKCIIEPUMEHTAJILHOM HCCIIEIOBAaHUM BELIECTB M JUISI OOBSICHEHHUS XUMHUYECKUX SIBICHMH,
MMEIOIIMX MECTO B IPUPOJE, NMPAKTUYECKOU IEATEIIBHOCTU YEIOBEKAa U B ITOBCEIHEBHOMU
KU3HU

12

ChopMHUpPOBAaHHOCTh YMEHUSI TPUMEHATH (KCIIOJNIB30BaTh) 3HAHHS O COCTaBe U
CBOMCTBAX BEWIECTB JUISI OKCIEPUMEHTAJIbHONW IPOBEPKH THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN NPOTEKaHUs XMMHYECKUX PEAaKIUN W IPOTHO3MPOBAHUS BO3MOKHOCTEH
UX OCYILECTBIICHHS; CUCTEMHbIE XUMUYECKHUE 3HAHUA JJIS1 OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJIGHUH, UMEIOIUX €CTECTBEHHOHAYYHYIO MPHUPONY; JUIsl IPUHITHS TPAMOTHBIX pEIIeHUH
poOJIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH

13

ChopMHUpOBaHHOCTH YMEHUS TUTAHUPOBATH U MTPOBOJIUTHh XUMUYECKUN IKCTICPUMEHT
(mosnyuyeHne ¥ M3y4EHHE CBOMCTB HEOPraHMYECKUX UM  OPraHUYECKUX BEIIECTB,
Ka4eCTBEHHBIC PEAKIMH YTJIEBOJOPOAOB PA3NIUYHBIX KIACCOB M KHCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB, pEIIEHHE OHKCIEPUMEHTANbHBIX 3aJad [0 pPaclo3HaBaHUIO
HEOPraHWYECKUX U OpPraHMYeCKHX BEIIeCTB) C COOJIOJEHHEM MpaBUil 0e30MacHOro
oOpaleHuss ¢ BellecTBaMH U JIaOOpaTOpHBIM 000pynOBaHHEM; (OPMYIUPOBATH LIEIH
WCCIIC/IOBAHMS, TPEICTABISATh B  pa3IMYHOM (opMe pe3yibTaThl AKCIEPUMEHTA,
aHAJIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTH

14

CdopMUpoBaHHOCTH YMEHUS OCYIIECTBISTH IEICHANIPABICHHBIN TOUCK XUMUYECKON
WH(OPMAIIMY B Pa3TUYHBIX HCTOYHHKAX (HayYHAsl M yIeOHO-HAYyIHAs INTEPaTypa, CPEIICTBA
MaccoBol uHpoOpManuu, ceTth HHTepHET u JApyrue), KPUTHYECKH aHaJIU3UpPOBATh
XUMHYECKYI0 WH(GOpMaIWo, IepepadaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C
MOCTaBIICHHOW y4eOHOI 3a1a4eit

15

ChopMupoBaHHOCTH yYMEHHUSI TNPOTHO3MPOBATH, AHAIM3UPOBAaTH U OLECHHUBATH
“HpOpMANIUIO C TIO3UIUH HKOJOTHYECKON O€30MacHOCTH TOCHEACTBUNA OBITOBOW U




MIPOU3BOJICTBEHHOM JIEATENIHHOCTH YEJIOBEKa, CBSI3aHHOW ¢ TmepepaboTKOIl BeIecTB;
c(hOpPMUPOBAHHOCTh YMEHHI OCO3HABATH OMACHOCTHh BO3JCHCTBUS HA KUBBIC OPTaHU3MBI
ONpEENCHHBIX BEIIECTB, IIOHMMAas CMBICT TOKa3aTelid MpeleidbHOH JOMyCTUMOI
KOHIICHTpALlUU, U TOSICHATh HA MPHUMEpPax CIOCOObI YMEHBIICHHUS W MPEAOTBPALICHUS HUX
BPEJHOTO BO3/ICHCTBHS HA OpraHU3M YeJIOBeKa

Tabmuna 15.5

[TepeueHs 351€eMEHTOB coepKaHUsL, ITpoBepseMbIX Ha EI'D o xumuun

Kon

[IpoBepsieMblil AIEMEHT COIEPHKAHUS

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crtpoenue BemecTBa. CoBpeMEeHHas MOJENb CTpOeHHs aToma. Pacmpenenenue
DIIEKTPOHOB 110 DJHEPreTHYECKHM YpoBHSM. Kiaccupukanuss XHMHUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHS SHEPIETUIECKUX YPOBHEH aTOMOB (s-, P-, d-31emMeHToB). OCHOBHOE U
BO30Y)XJICHHOE COCTOSIHHS aTOMOB. OIIEKTpOHHass KOHQHTrypamus aroma. BaneHTHbIe
3IEKTPOHBI

1.2

Ilepuonuueckas cucrema xumuueckux snemeHTOB J[.M. Menneneea. duznueckuii
cmbici [lepuoanueckoro 3akona [[.M. MenzeneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB DJJIEMEHTOB M HMX COEIMHEHHW 0O NEepHoJaM M TIpylnaM. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB MPOCTBIX BEIIECTB, BOJAOPOJHBIX COCAWMHEHU, BBICIINX OKCHUIOB H
TUAPOKCHJIOB

13

BanentHOCTS. BHCKTpOOTpI/II_[aTeJIBHOCTL. CrelieHb OKUCTICHUS

14

Buner xumudeckoi cBsi3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKas, BOJIOPOAHAS) U
MEXaHu3Mbl ee  oOpa3zoBaHus. MeXMONEKyIsIpHbIE  B3auMoOJeWCTBHUS.  BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOCHHUSA. THIBbl KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUECKOU PEIICTKU

1.5

Xumnyeckas peakuus. Knaccuduxaius XuMUUeCKUX peakluuid B HEOPraHUYECKOW U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB

1.6

CKOpOCTB peaknuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (b&KTOpOB

1.7

TennoBsie a3 dexThl XUMUYeCKUX peakuuil. TepMoxuMuieckre ypaBHEHUS

1.8

O6patumbie peakiuu. XUMHYEeCKoe paBHOBecHe. DaKTOphI, BIUSIONINE HA COCTOSTHUE
xumuueckoro pasHosecus. [Ipunuun Jle Ilarense

1.9

DnexTponuTuueckas aucconuanus. CuibHbIe U cladble AIeKTponuThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCNAs, HeWTpaibHas, mieiouHas. CTerneHb IUCCOIMAIU. Peakium
HOHHOr0 oOMeHa

1.10

I'mpponus coneii. MonHoe mnpousBeneHue BoAbl. Bopopoansiii mokazarens (pH)
pacTBopa

1.11

CriocoObl  BBIpaKEHUSI KOHIIEHTpAI[MM PacTBOPOB: MaccoBas A0S PAaCTBOPEHHOTO
BEILECTBA, MOJsIpHas KOHIEHTpauus. HacelllleHHble W HEHACBIUIEHHBIE PACTBOPHI,
pactBopuMocTh. Kpucramioruaparsl




1.12

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. [loBeneHue BemecTs B cpenax C
pasHbIM 3HaueHueM pH. MeTtobl anekTpoHHOro Oananca

1.13

DJIEKTPOJIU3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannyeckux coenvHeHud. HomeHkiarypa HeopraHMYECKUX
BELIECTB

2.2

XUMHYECKHUE CBOMCTBA BAXKHEUIIUX METAJJIOB (HATPUM, KauuM, KajablUd, MarHui,
ATIOMUHHM, ITUHK, XpOM, XKeJIe30, MeIb) U MX coenuHeHHi. OOIme crocoObl MOaydeHUs
METaJIIOB

2.3

XUMUYECKUE CBOWCTBA BAKHEHIINX HEMETA/UIOB (TaJOreHOB, Cephl, a30t1a, docdopa,
yriaepojga MU KpEeMHHUsI) M HX COEIWHEHUH (OKCHUIOB, KHCIOPOACOIEPkAIIUX KHUCIOT,
BOJIOPOJHBIX COCTUHECHHI )

2.4

I'enetnueckas CBSI3b HCOPTraHNMYCCKUX BCIICCTB, MNPHUHAMICKAIHUX K PA3INYHBIM
KJj1accaM

2.5

I/I,ILGHTI/IQ)I/IKEII_[I/IH HCOPIraHNYCCKUX COG,Z[I/IHCHPlﬁ. KauecTBeHHEIC pC€akKliuu Ha
HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUM XUMUYECKOTO CTPOEHHUS OPraHMYECKHX COECIUHEHHM
A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHu4eckoid MouieKyibl. KpaTHOCTP XMMHMUYECKOM
cBasu, O~ u T-CBIA3BU  gpd. sp?- sp-rubpuamsamuu opOuTanmell aTOMOB YIIepoja.
3aBUCHUMOCTh CBOMCTB BELIECTB OT XHWMHUYECKOTO CTPOEHHS MOJIeKyld. ['omororu.
I'omonorunyeckuii psan. Mzomepus u u3omepsl

3.2

[Tonstre o pyHkuKMOHaNBbHOM Tpymie. OprueHTauoHHbIe 3D (PEKTh 3aMecTuTeNen

3.3

[IpencraBnenne o kiaccuukanuu OpraHWYecKUxX BemiecTB. HomeHkmaTypa
OpPraHMYECKUX COETUHEHHH (cucTeMaTHdecKkas) U TPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
IpeJICTaBUTENeN KJIaCCOB OPraHUYECKUX BELIECTB

3.4

CBoOOHOpaAUKATBHBIA M MOHHBIM MeXaHu3Mbl peakuuu. [loHstre o Hykieoduie u
anextpoduie. [Ipasmio MapkoBruukoBa. [IpaBuio 3aiiiieBa

3.5

Ankanpl. XUMHYECKHE CBOMCTBA aJIKaHOB: raJJIOorcHUpOBaHuC, ACTUAPUPOBAHUC,
TEPMHUYCCKOEC PA3JIOKCHUEC, KPCKHHI, HW30MCpU3alusd, TOPCHHUC. HonyquI/Ie aJIKaHOB.
I_[I/IKJ'IOB.J'IKaHBI. CHGL[I/I(I)I/IKEL CBOMCTB ITUKJIOAJIKAHOB C MaJIbIM pa3sMepoM IHKIIA. Peakmun
MPUCOCIAUHCHUA U PAIUKAIIBHOI'O 3aMCIICHUA

3.6

AnkeHpl. XHWMHYECKHE CBOWCTBA: pEAKIMU TMPUCOCAWHECHHS (TaJIOTCHHUPOBAHHUE,
TUAPUPOBAHUE,  TUAPOTAIOT€HUPOBAHWE,  THApATalus), TOPEHUs, OKHUCIEHUS U
nonuMepusanuu. [IpoMblieHHbIE U TAOOpaTOPHBIE CIIOCOOBI MOTYUEHUS aJTKEHOB

3.7

AnkagueHbl. XHMMHYECKHE CBOMCTBA QJIKQJUEHOB: PEAKLUHMH MPUCOCIMHEHUS
(ruapupoBaHMe, TaIOTEHUPOBAHUE), TOPEHUS U nTosinMepu3anuu. [lonydenue aiakaaieHoB

3.8

AnxuHbl. XHWMHUYECKHE CBOWCTBA: pEaKIUH MPHCOSIWHEHHUS (TaloreHupoBaHHE,
TUAPUPOBAaHUE, TUIpATallks, THAPOTAIOI€HUPOBAHNE) KaK CIOCO0 MONYYEeHUs MOJTUMEPOB U




JAPYrux IIOJIC3HBIX IIPOAYKTOB. PeaKHI/II/I 3aMCIICHUA. FOpeHI/Ie allCTHJICHa KaK HCTOYHHK
BBICOKOTCMIICPATYPHOT'O IIJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB. HpI/IMCHCHI/IC allCTHJICHA

3.9

Apenbl. XUMHUYECKHE CBOHCTBAa OEH30J1a: PEAKLUU 3IEKTPOPHIBLHOTO 3aMEIlEHHS,
NPUCOEIUHEHUsT (TMApUpOBaHUe, rajoreHupoBanue). Peakuus ropenus. OcoOGeHHOCTH
XUMHUYECKHX CBOHCTB Toxyona. [lomydenue Oenszona. OcoOEHHOCTH XMMHYECKHUX CBOWCTB
crupona. Ilonmumepusauus crupona. CriocoObl MOJYyYEHHUS U INPUMEHEHHE apOMaTHYECKHUX
YIJIEBOAOPOAOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTHL.  XMMHYECKHE  CBOMCTBA:
B3aMMOJICIICTBHE C HATpUEM KaK CHOCO0 YCTAHOBJIEHHMS HAJIWYUA THUIPOKCOIPYIIIBI, C
raJIOr€HOBOJIOPOAAMHU KaK CIIOCO0 MOIY4EHHsI paCTBOPUTENIEH, BHYTPU- U MEXMOJIEKYJISIpHAs
neruapatauus. Peakums ropenus. IlomydeHue sTaHona: peakuus OpOXKEHUS TIJIHOKO3BI,
ryupaTanus 3TUI€HA. OTWIEHIJIMKONb M IJIMLEPUH KakK IPEICTABUTENN MPEAEIbHBIX
MHOTOaTOMHBIX CIIMPTOB

3.11

®enon. XuMmuyeckne cBoiicTBa (eHona (peakuu ¢ HaTpUeM, TUAPOKCHIOM HaTpHs,
opomom). [Tonyuenue genomna

3.12

Anpaerunpl. XUMHYECKHE CBOWCTBA NPEACNBHBIX ANBICTHIOB: THAPHPOBAHHE;
Ka4eCTBEHHBIE pEaKIy Ha KapOOHWIBbHYIO Tpynmy (peakmust "cepeOpsiHOro 3epkana’,
B3aumozeicTeue ¢ ruapokcuaom Meau (11). [onydenue npeaenbHBIX aabIeTHI0B: OKUCICHNE
CIHMPTOB, THApATAalUs aleTHieHa. AIETOH KakK IpeICTaBUTENb KeTOoHOB. OcoOeHHOCTH
pEaKIMK OKHCIICHUS alleToHa

3.13

KapOoHoBble KHCHOTBI. XHMMHUYECKHE CBOWCTBA MPEAEIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUECKHUX CBOMCTB MypaBbHUHON KUCIOTHI. [lonydyenue
IpeJeNbHbIX OJHOOCHOBHBIX KapPOOHOBBIX KHCIIOT: OKHCICHHE AJIKAHOB, aJIKEHOB, IEPBUYHBIX
CIIUPTOB, aJIbJETUI0B. Briciine npenenbHble U HeNpeelbHble KapOOHOBBIE KHUCIIOTHI

3.14

Crnoxubie 3¢upbl 1 xupbl. CIOCOObI MOMyYeHUs! CIOXKHBIX 3¢upoB. OOpaTUMOCTb
peakuuu stepuduranuu. [IpruMeHeHHe CIOXHBIX >(QHUPOB B NHUILEBOW U MapromMepHOH
POMBINIIEHHOCTH. JKUpbI KaKk CI0KHBIE 3(PUPHI TNIMLEPUHA U BBICIIUX KapOOHOBBIX KHCIOT.
XVMMHYECKHE CBOMCTBA KMPOB: THMAPUPOBAHUE, OKHUCIEHHE. ['MIponu3, WM OMBUICHUE,
JKUPOB Kak CHOCOO MPOMBIIUIEHHOTO IOJYyYEHUS COJIeH BBICIIMX KapOOHOBBIX KHCIOT.

MBpbIna xax conmu BeICIINX KapGOHOBBIX KHCIOT

3.15

XUMHUYECKHUE CBOMCTBA IIIOKO3bI: PEAKIMHM C YYaCTHEM CHUPTOBBIX U allbJIETUIHOU
TPYIII HW  MOJIOYHOKHCIOe OpoxkeHue. [IpuMeHeHHMe TIIOKO3bI, €€ 3HauyeHHue B
JKU3HEACSITENIbHOCTU opraHu3ma. Jlucaxapuasl: caxaposa, MajibTo3a. BoccranaBnuBaronme u
HEBOCCTaHaBIUBAIOLIMe Aucaxapuiabl. ['maponns nucaxapunos. llommcaxapuibl: Kpaxmad,
rrkoredH. CTpO€HHE MaKpOMOJEKYJ Kpaxmana, TJIMKOreHa W UEeUIoNo3bl. Duznueckue
CBOWCTBAa KpaxMajla M LEJUTI0JIO3bl. XHMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIn3,
KaueCTBEHHAs peakiusi ¢ H0J0M. XUMUYECKHUE CBOMCTBA LEJUIIOJIO3bI: THAPOIIN3, MOTyUYEHUE
3(upoB 1emtrono3bl. [ToHsTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTATHBIN MIENK)

3.16

AMUHBI. AMHMHBI Kak OpPraHWYECKHE OCHOBAHHUA: PEAKIMU C BOJOM, KHCIOTAMH,
peakuusi ropeHus. AHMIMH KakK HpPEJCTaBUTENb APOMATUYECKUX aMHUHOB. XHMHUYECKUE
CBOMCTBA aHWJIMHA: B3aUMOJCHCTBUE C KUCIOTaMHU, OPOMHOM BOJIOH, okuciieHue. [lomydenue
AMHUHOB aJIKI/IJII/IpOBaHI/IeM aMMHaKa 1 BOCCTaAHOBJICHUCM HHTpOHpOI/BBOI[HLIX YFHGBOHOPOI{OB

3.17

AMUHOKHCIOTBI W OeNKH. AMHHOKHCIOTHI Kak aM(OTEepHBIE OpraHUYecKue
coemuHeHUs. OCHOBHBIE AaMHHOKHCIIOTBHI, OOpa3yromniue Oenku. XHMHYECKHE CBOMCTBA




0eJIKOB: TUAPOIIN3, JeHATypallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKUu Ha OeIKU

3.18 CrtpoeHue U CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT CTPOCHHUS
MoJieKysl. OCHOBHBIE CIOCOOBI TOJTYYCHHsI BBICOKOMOJICKYIISIPHBIX COCIUHCHHA: PEaKIHH
MOJIMMEpU3aIMH U MoJIMKoHAeHcanuu. Kinaccudukaius BoJIOKOH

3.19 WNnentudukanus opraHMueCKUX coelrHeHui. PernieHune sKkcnepuMEHTANbHBIX 3a/1a4
Ha pacro3HaBaHUE OPTAHUYCCKUX BEIIECTB

3.20 I'enetnyeckas CBSI3b MEXKIY KJIaCCaMH OPraHUYECKUX COECTMHEHUI

4 XUMUS U )KU3HD

4.1 XuMmus B moBceqHeBHOM xu3HU. [IpaBuia 6e3omacHoil paboThl C €IKUMU, TOPIOUYUMU
¥ TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOW XHMHH

4.2 Xumusd U 340poBbe. XUMHUSI B MEIULMHE. XHUMHS U CEIbCKOE XO35MCTBO. XHUMHUS B
MPOMBIIUICHHOCTH. XUMHUSA W DHEPreTHKa: MPUPOJHBIA W TOMYTHBIA HEPTSIHOW ras3bl, UX
cocraB u wucronb3oBanue. CoctaB Hehtn M ee mepepaboTka (MPUPOJHBIE HCTOYHUKH
YIJIEBOIOPOIOB)

4.3 XuMHUs M 9KOJOTHS. XUMHUYECKOe 3arps3HeHHE OKpPYXKAlolled Cpeasl U ero
nociencteust. Oxpana rugpocgepsl, MouBbl, aTMOchepbl, GIOPB U GayHbl OT XUMUYECKOTO
3arpsi3HeHus. [IpoOiema OTXO0AOB M MOOOYHBIX HPOAYKTOB. AIIbTEPHATUBHBIE HCTOYHHKHU
SHEPTUHU

4.4 OOmue npeacTaBleHHUs O MPOMBIIUIEHHBIX CHOCO0AaX TMOMYyYEHUS XHUMHUYECKUX
BEIIECTB (HAa MpUMEpe MPOM3BOACTBA aMMHaKa, CEPHOW KHUCIOTHI). YUepHas M IBETHas
MeTaymryprus. CTEKJIIO W CHUJIMKATHas TMPOMBINUICHHOCTh. [IpOMBINIIICHHAs OpraHudeckas
xumusi. CpIpbe 7151 OPraHUYECKOW MPOMBIIIIIECHHOCTH

5 Tumsl pacyeTHBIX 32124

5.1 Pacuersr Macchl BemecTBa Ui o0beMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00beMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB

5.2 Pacuets! TemoBoro a¢dexra peakuuu

5.3 PacyeTbl 00bEMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaKIIHSIX

5.4 Pacuetsr macchl (0ObeMa, KOMMYECTBA BEUIECTBA) MPOAYKTOB PEAKINH, €CITH OJHO W3
BEIIECTB JJaHO B U30bITKE (MMEET IPUMECH )

55 Pacyetbl MaccoBO# Wil 0OBEMHOM IO BBIXOJIA TIPOAYKTA PEAKIIUU OT TCOPETHUCCKU
BO3MO>KHOTO

5.6 Pacuetsr Macchl (00beMa, KOMTMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIIU OJHO W3
BEIIIECTB JJaHO B BUJIE PACTBOpA C OMPESICHHOM MacCOBOM JI0JIel PAaCTBOPEHHOTO BEIECTBA

5.7 Pacuetsl ¢ ucnosib3oBaHueM MOHATUN "MaccoBas oiist", "MoJisipHas KOHIIEHTparus'",
"pacTBOpUMOCTB"

5.8 Haxoxxnenne MonekymsipHOW (OpMyIIbl OpTaHUYECKOTO BEIIECTBA MO €r0 MJIOTHOCTH

1 MAaCCOBBIM OOJISIM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, WJIH IO MPOAYKTAM CropaHud




