117. ®epgepanbHan pabo4yasa nporpamma no y4ye6Homy npeamety "Xumua"
(6a3oBbIN YPOBEHb).

117.1. ®denepanbHas pabodas mporpamma o ydeObHomy mnpenmety "Xumus" (6a30BbIif
YpOBEHB) (J1ajiee COOTBETCTBEHHO - MpOrpaMMa Mo XUMHHU, XUMHUs) BKIIOYAET MOSCHUTEIbHYIO
3aIUCKY, COJepXKaHue 00yUeHHUs, TNIAHUPYEMbIEe Pe3YIIbTaThl OCBOSHHSI TPOrPaMMBbI 110 XUMHUH.

117.2. TloscHuTenbHasl 3amucka OTpa)kaeT OOIIME LEeNH U 3aJaud H3Y4YeHHs] XUMUH,
XapaKTePUCTUKY ICHUXOJOIMYECKHX IMPEINOChUIOK K €€ M3YyYeHHIO OOy4yarolIMMUCs, MECTO B
CTPYKType y4eOHOro IUIaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHUs, K OIpPEIEIECHUI0
IUTAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYPE TEMAaTUUECKOTO MJIAHUPOBAHUS.

117.3. Conepxxanne 0Oy4deHUsI PACKPBIBACT COJACpP)KATEIbHBIC JIUHUH, KOTOPHIC
npeiaraloTcs A 0043aTeNbHOr0 M3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro oOIIero
o0OpazoBaHus.

117.4. Tlnanupyembie pe3yabTaThl OCBOEHHUS TMPOTPaMMbl IO XHMHUU BKIIOYAIOT
JUYHOCTHBIE, METAlpeMETHBIC PE3yJIbTAaThl 32 BECh IMEPHO]] OOYYCHHS Ha YPOBHE CPEIHETO
obmiero oOpazoBaHus, a TaKXkKe MPEIMETHBIC MOCTHKCHHS OOYdYaromIerocs 3a KaXKIbI ToJ
o0ydeHwusl.

117.5. NMNoAacHUTenbLHaaA 3anucka.

117.5.1. [Iporpamma 1o XuMHH Ha YPOBHE CpeAHEro olIiero o0pa3oBaHus pazpaboTaHa Ha
OCHOBE TpeOOBaHUH K pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl CPETHETO
obmero obpazosanus, npeacrasieHHbx B @I'OC COO, ¢ yuerom Konnenuuu npenopaBaHust
ydueOHoro mpenMera "Xumus" B o0pa3oBaTeIbHBIX opraHm3anusx Poccuiickoit denepanmw,
peanu3yromux OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPpaMMBbl, U OCHOBHBIX MOJIOKEHUH (eaepanbHoit
paboueli mporpaMMbl BOCTIUTAHHUS.

117.5.2. OcHOBY MOJX0JI0B K pa3paboTKe MpOorpaMmbl 110 XUMHH, K ONpPEIeNICHHIO 001Iei
CTpaTeru 0O0y4eHMsI, BOCHUTAHMS U Pa3BUTHUS OOydalOlUXCs CPeICTBAMU yuyeOHOro MmpeaMera
"Xumus" mast 10 - 11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBMJIM KOHILIENTYaJbHbIE MOJOKEHHS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIeNied, COJEpKaHUs, pe3ylbTaToB OOyuYeHUs u
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHKOB.

117.5.3. B coOoTBETCTBUU C JaHHBIMH TOJIOKEHHUSIMH TporpamMma Mo XuMuu (0a30BbIi
YPOBEHb) Ha YPOBHE CPEJHETO OOLIEr0 00pa30BaHUsL:

yCTaHABIIMBAaeT 00s3aTeIbHOE (MHBAPUAHTHOE) TPEIMETHOE COJEP)KaHHE, OMpEeeseT
KOJIMYECTBEHHBIC M KAUeCTBEHHBIC €r0 XapaKTEPUCTUKU Ha KAKJOM dTare W3ydeHHs MpeaMera,
IpeayCMaTpUBAET IIPUHIMIEI CTPYKTYPHUPOBAHUS CONEPKAHUS U pACIIpEEIICHUS €TI0 110 Kilaccam,
OCHOBHBIM pa3JieiaM U TeMaM Kypca;

JaeT TMPHUMEPHOE pacrhpe/efieHne ydeOHBIX YacoB 10 TEMAaTHYSCKHM pasjesiaM,
PEKOMEHIYEeT MPUMEPHYIO MOCJICI0BATEIBHOCTh M3YYEHUS OTACIBHBIX TEM Kypca C Y4eTOM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€d, JIOTMKH Y4Y€OHOro Mpolecca, BO3PAaCTHBIX
ocobeHHocTelt ooyyaromuxcs 10 - 11 knaccos;

JTAeT METOAMYECKYIO0 HHTEPIPETAINIO LeJel U3yUeHHs peMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpEIHEro oOIero oOpa3oBaHUs, COJEP)KATETbHONH XapaKTepUCTUKU
IUIAaHUPYEMBIX pPEe3yJIbTaTOB OCBOECHHS OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl CPEIHErO
o01iero o6pazoBaHMs (JIMUYHOCTHBIX, METANIPEIMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUJOB Y4eOHO-
MIO3HABATENIBHOM JESATEIbHOCTH 00YUarOIIErocs o OCBOECHUIO cojepkaHus npeamera. [lo Bcem



HA3BaHHBIM TO3UIUSAM B MpOrpaMMe MO XMMHH COOJIIO/IEHA MPEEMCTBEHHOCTh ¢ (peiepaibHOM
paboueld TpPOrpaMMoOil OCHOBHOTO 00IIero oOpa3oBaHus To XuMmMuu (s 8 - 9 kiaccoB
00pa3oBaTeNbHBIX OpraHU3aIfil, 0a30BbIi YPOBEHB).

117.5.4. Tlporpamma 1O XUMHUHU SBISETCS OPHUEHTUPOM [UIsl COCTaBIEHUS pPabOuUx
IpOrpaMM, aBTOPBI KOTOPBIX MOTYT HPEUIOKHUTh CBOM TNOAXOA K CTPYKTYPHUPOBAaHUIO U
MOCIIEI0BATEIbHOCTH M3Y4YEHUs y4eOHOro MaTepuala, a TaKKe CBOE BHJIEHHE OTHOCUTEIBHO
BO3MOXXHOCTH BBIOOpa BapHaTHBHOM COCTABISIOLICH COAEp)KaHUs MpeaAMeTa JOMOIHUTENBHO K
00s13aTeNbHOM (MHBAPUAHTHOI) YaCTH €ro COJIepIKaHusl.

117.5.5. Xumnyeckoe obpa3zoBaHue, MOJyYyaeMOe BBITYCKHUKaMH 00I111e00pa30BaTeIbHOM
OpTaHu3aIiy, SBISETCS HEOTHEMIIEMON YacThI0 MX OOpPa30BAHHOCTH W CITY’KUT 3aBEPUIAFOIIAM
9TaNoM peau3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHus. KiroueBble NEHHOCTH KacaroTCs IMO3HAHUS
3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOLIEH KyJIbTYphl YEJIOBEKa, a TaKXke
9KOJIOTUYECKA OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JIOpPOBBIO W TIPHUPOIHON Cpere.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOUIMXCS HA YPOBHE CpeaHero oOIIero
0o0pa3zoBaHus CpelcTBaMHu yueOHOTo mpenMera "Xumus', comepKaHue U TOCTPOSHUE KOTOPOTO
ofpesieNieHbl B TMPOrpaMMe MO0 XUMHHM C Y4eTOM CHeUM(UKH HayKd XUMHUH, €€ 3Ha4eHUs B
MMO3HAHWYW TIPHPOJBI U B MAaTEPHATIBHON KHU3HH OOIIECTBA, a TAK)KE C yU4ETOM OONIMX IeNed u
OPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

[Tpu dpopmupoBanuu cojep:kanus npeaMera "Xumus" ydTeHbl CIEIYIOLINe MOJOXKEHHUS O
cnenuguKe U 3HaYeHUH HAyKU XUMUU.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B CO3JaHUU HOBOM
0a3pl MaTEepHALHOM KYJIBTYphl, BHOCUT CBOM BKJIaJ B (POPMHUPOBAHHE PAIIIOHATBHOI'O HAYYHOTO
MBIIIEHHS], B CO3JaHHEe IIEIOCTHOrO MPEACTaBICHUs 00 OKpYXarolleM MHUpE KaK O €IMHCTBE
MIPUPOBI U YelIOBeKa, KOTOpoe POPMUPYETCS B XUMUU HAa OCHOBE MOHUMAaHUS BEIIECTBEHHOTO
COCTaBa OKpPYKAIOLIETO MHpaA, OCO3HAHUs B3aMMOCBSI3M MEXKIY CTPOCHHMEM BELIECTB, HX
CBOMCTBaMH U BO3MOXHBIMHU 00JIaCTAMU MPUMEHEHHUS.

CoBpeMmeHHass XUMHS KaK HayKa CO3UaTeNbHas, HayKa BHICOKUX TEXHOJIOTHI HampaBleHa
Ha perieHue TI00ATbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA - CHIPHEBOM,
SHEPreTUYECKOH, MHUIIEBON, HKOJOTMYECKON OE30MacHOCTH U OXpPaHbl 370pOBBSA. TecHO
B3aHMOHeﬁCTBYﬂ C )IpyFI/IMI/I CCTCCTBCHHBIMUA HaYKaMI/I, XUMUA cTalia HeOTLeMHeMOﬁ qaCTbHO
MHUPOBOH KyJIbTYypbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPyAa W KU3HU KaxJOro 4YieHa
o0mecTBa.

117.5.6. B cooTBeTCTBUY € OOIIMMU LIETSIMU U IPUHIIUIIAMH CPEIHEro 0011ero 00pa3oBaHus
conepkanue npenmera "Xumus" (10 - 11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTUPOBAHO
NPEeUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOy4aromMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMA,
IPOJIOJKEHUsI 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

117.5.7. CocraBnsromumu npeamera "Xumus" sBisioTcst 0a30Bble Kypcehl - "Opranndeckas
xumus" u "OOmiast 1 HeopraHudeckass XUuMHs'"', OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX
SBJISIIOTCS OCHOBBI 0a30BOM HayKU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHEM
3HaHUH U3 001Iel XUMHUH) U OpraHuYeckoi XuMuu. POpMHUPOBaHUE JAHHOM CUCTEMBI 3HAHUH IpU
M3Y4YeHHH IpeaMeTa 00ecTeyuBaeT BO3MOXKHOCTh PAaCCMOTPEHUSI BCETO MHOT000Opa3us BEIeCTB
Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.



117.5.8. Crpykrypa coaepxaHus KypcoB - "Opranuueckas xumus" u "OOmas wu
HEopraHu4YecKas XuMHs'" COPMHPOBAHA B IPOrpaMMe 110 XMMHHU Ha OCHOBE CHCTEMHOT'O TTOIX0/1a
K M3YyYEHHMIO y4yeOHOro MaTtepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BHUTHEM
3HaHUI Ha OMpEeJeNIEHHBIX TEOPETHUECKUX YPOBHIX. B Kypce opraHMuecKoil XMMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCHMUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COECTUHEHUH, a
TaK)Xe Ha ypOBHE CTEPEOXMMHUYECKUX W DIIEKTPOHHBIX IMPEICTABICHHA O CTPOCHUM BEIIECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BeLIECTBaX AAlOTCA B Pa3BUTHM - OT YIJIEBOJOPOJOB JO
CJIO)KHBIX OMOJIOTHUECKH aKTHBHBIX COCIMHEHHWHA. B Kypce OpraHMYecKkodl XWMHHU IOIYyYaroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IEpBOHAYaIbHbIE
MIPEJCTABIICHUSI O XMMUYECKON CBS3H, KIIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHSI, 0 XUMUYECKON peaKIuu.

117.5.9. B npeamere "Xumus" 6a30BOro ypoBHSI pacCMaTpUBAETCs U3yUYEHHBIH Ha ypPOBHE
OCHOBHOT0 0011ero 00pa3oBaHUsl TEOPETUUYECKHH Marepuan M (PAaKTOIOTHYECKHE CBEJCHUS O
BElIeCTBaX M XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce "OOmiass 1 HeopraHudeckas
XUMHUA" 00yYaromUMCsl MPEJOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHHE MEPHOAMYECKOTO
3aKOHA C OOIETEOPEeTUYECKUX M METOJIOJIOTMUECKUX TMO3ULUN, TTy0)kKe MOHSTh MCTOPUYECKOE
u3MeHeHue QYHKIMI 9TOT0 3aK0Ha - 0T 00001IatoIIeil 10 OOBIICHSIONICH U TPOTHOZUPYIOIICH.

117.5.10. Enunas cucrema 3HaHWM O Ba)KHEWIMX BENIECTBAX, MX COCTAaBE, CTPOECHUH,
CBOMCTBAax U MPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLMAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX
npoTeKaHus aonojHgercs B Kypcax 10 u 11 kmaccoB simeMeHTaMH COJEpKaHUS, UMEIOIIUMHU
KyJIbTYPOJIOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHON U
MPAKTHYECKON AESITeNbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K TIPOIECCY
TBOPYECTBA B O0JIACTH TEOPUH W MPAKTHYECKUX MPUIOKEHUNW XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIINBATh MH(POPMAIIMIO U MPUMEHSTH €€ JJIs TOMOTHEHUSI 3HAHWUN, peleHus
UHTEIJICKTYallbHBIX U AKCIIEPUMEHTAJIBHBIX UCCIEoBaTeNbCKuX 3amad. CoaepxaHue y4eOHOTO
npenMera "Xumus" JaHHOTO YPOBHS H3Y4YEHHMs] OpPUEHTHUPOBAHO Ha (QOPMHUpPOBaHUE ¥
00y4JaromnXcsi MUPOBO33PEHUECKON OCHOBBI 7Sl MOHUMAaHUST QPUIOCOPCKUX UACH, TaKUX Kak:
MaTepHaJbHOE €MHCTBO HEOPraHUYECKOTO M OpPraHMYeCcKOro Mupa, o0yCIIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTb IIPUPOIHBIX SABJIECHUN IIyTEM DKCIIEPUMEHTA
U pEIICHUs TPOTHBOPEUYUN MEXIy HOBBIMU (haKTaMHU M TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
JSHEPTreTHYECKUX PECYPCOB, CHIPbs, CO3/IaHNS HOBBIX TEXHOJIOTUI U MaTEPHAIIOB.

117.5.11. B nnane peueHus 3a1a4 BOCIUTAHUS, Pa3BUTUS U COLMAIN3ALNN 00yYarOIMIUXCS
MPHUHATBIE TPOTPAMMONM MO XHMHHU TOAXOIBI K OIPEICIICHUIO COJCPKAaHUS W TIOCTPOCHUS
npeaMera IpelycMaTpuBaloT (opMUpOBaHHE Yy OOYYalOIIUMXCsS YHHBEpPCAJIbHBIX YUEOHBIX
JecTBUH, WMeImuX 0a30Boe 3HAYCHHWE JUISI PAa3NUYHBIX BUIOB JIESTEIBHOCTH: PEUICHHUS
npoOieM, oUCKa, aHaJIn3a 1 00paboTk HHPOpMAaLUU, HEOOXOAUMBIX JIJIsl IPHOOPETEHNUS OIBITA
MPAKTHYECKONH W MCCIIEAOBATEILCKONW NIEATETFHOCTH, 3aHUMAIONICH BaKHOE MECTO B ITO3HAHHU
XUMUHU.

117.5.12. B mpaxkTuke mnpenojaBaHus XHUMHUM Kak Ha YpPOBHE OCHOBHOTO OOLIETO
o0Opa3oBaHMs, TaKk M Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs, IpPHU OINpe/eIeHUU
COJIEpXKATEIBHOW XapaKTEPUCTUKH LIeJIed U3yYEHHs MPEeIMETa HalpaBJICHUEM IIEPBOCTEIIEHHON
3HaYMMOCTH TPAJAULIMOHHO MpU3HAETCS (POPMUPOBAHME OCHOB XMMMUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW NEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJIETICHUIO LIEJIEH N3YUYEHUS IIPEAMETA SIBISETCS BIIOJIHE ONPABIaHHBIM.



117.5.13. T'maBHBIMU 1eNIAMU W3y4YeHHs npeaMera "Xumus'" Ha YPOBHE CpeIHEro oOIiero
o0Opa3oBaHus Ha 6a30BOM YPOBHE SIBIISIOTCS:

dbopMUpOBaHHE CHUCTEMBl XHMUYECKUX 3HAHMW KaK Ba)KHEHIIEeH COCTaBIsIOIEH
eCT€CTBeHHO-HaquOﬁ KapTUHBI MHpa, B OCHOBC KOTOpOﬁ JIEXKAT KIKYCBLIC IIOHATUA,
(yHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHUE SI3bIKa HAyKH, YCBOCHUE M TIOHUMAaHUE
CYIIHOCTH JIOCTYITHBIX 000OIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

(dbopMHpOBaHME U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJax MO3HAHUS BEUIECTB U
XUMHUYECKHX peakIMid, HeOOXOAUMBIX Ul MPUOOPETEHHs YMEHHH OpPHEHTHUPOBATbCS B MHUPE
BEILECTB U XUMHUUYECKUX SIBIICHUN, UMEIOINX MECTO B IPUPOJIE, B IPAKTUIECKON U TOBCEHEBHON
JKU3HY;

pa3sBUTHC YMeHI/IfI M CITOCO0O0B JACATCIIBHOCTH, CBA3aHHBIX C Ha6.]'IIO}IeHI/IeM 1 00BSICHEHHEM
XUMHYECCKOI'0 OKCIICPUMCECHTA, CO6JIIOI[€HI/ICM IIpaBHJI 0e30I1acHOro o6pameHH${ C BCIICCTBAMHU.

117.5.14. CopepxaTenbHasi XapakTEpPUCTHKA IeJied W 3aJad W3Y4YeHUsS TMpeaMeTa B
nporpamMme Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMU B
cucTeMe cpeaHero odmiero oopasoanus. CeroaHsi B MPETNOIaBaHUN XUMHUHU B OOJIBINCH CTENeHN
OTJIaeTCs MPEANOYTEHNE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yUeHHsI, OPHEHTUPOBAHHOMN
Ha MOJATOTOBKY BBIMYCKHHMKA OOIIe00pa30BaTeIbHONW OpraHU3alliy, BJIaJICIOLIEro He HabopoM
3HaHWW, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTUBHOTO
IIOJIyUCHUA 3HAHUHU U NPUMCHCHUSA UX B peaHLHOﬁ JKU3HHU OJ1d pCHICHUA IMPAKTUYCCKUX 3aaa4.

117.5.15. B »TO# cBs3u mpu HU3ydyeHUM IpeaMera "Xumusa" AOMUHUPYIOLIEE 3HAUEHUE
MIPUOOPETAIOT TAKUE LIENIH U 3a/1a4H, KaK:

ajanTanys 00y4aroumxcs K yCIOBUAM IHHAMHYHO Pa3BUBAIOLIETOCS MUPa, ((OPMUPOBaHHE
WHTEJJIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oOBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPUHSATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopmupoBaHHe Yy OOydYaromUMXcs KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCATBHOE 3HAYCHHE /ISl PA3IMIHBIX BUIOB JIEATEIFHOCTH: PEIICHHUS TPoOIeM,
NOMCKa, aHanu3a U 00paboTku HH(OpPMALUM, HEOOXOJUMBIX JUIsI TPUOOPETEHHs OIbITa
JeSITebHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TIO3HAHWHM XHMHWH, a TAKXKE Ui OIEHKH C
HO3UIIMI HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MTPOLIECCOB
Ha OpraHU3M 4eJIOBEeKa M MPUPOIHYIO Cpeny;

pa3BUTHE TO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUA [0 XUMHUHU B
COOTBETCTBUH C )KM3HEHHBIMU MTOTPEOHOCTSAMU, UCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAI[MOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA U aHaju3a yueOHOW U HayYHO-TIONYJISApHON HH(POPMaLUU XUMHYECKOTO
COZlepKaAHUS;

(dhopMHUpOBaHKE U Pa3BUTHE Y OOYJAIOIIUXCS ACCOIMATUBHOTO U JIOTMUYECKOTO MBITIICHHUS,
HAOMIOJaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPH INIAHUPOBAHUH U MPOBEJACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yYaromuxcs yOeKJeHHOCTH B TYMaHUCTUYECKOM HAaIlPaBICHHOCTH XUMUH,
€€ BaXXHOW pOJIM B PEHICHHH IJ00AJbHBIX MPOOJIeM palHuOHAIBHOTO MPHUPOJIONOIb30BaHUS,
NIOTIOJIHEHHSL DHEPreTUYECKUX PECYpCOB M COXPAHEHMsI MPUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3/10pPOBbIO, a TAKXKe MPUOOPETEHNUs



OIIbITa UCITIOJIB30BAHUA TTOJTYUYCHHBIX 3HAHUU AJId TIPUHATUS TPAMOTHBIX pCIlIeHI/Iﬁ B CUTyaluAdXx,
CBA3aHHBIX C XUMHWYCCKHUMHU SIBJICHUAMMU.

117.5.16. Uenm wu 3amaun wu3ydeHus npeamera "Xumus" TONYyYWIH MOAPOOHYIO
METOAUYECKYI0 HHTEpIIpeTaluto B pasaene "[inanupyemple pe3ynbTaTsl OCBOSHUS IPOrPaMMBI I10
XUMHUHK", TAKUM 00pa3oM OOECIEeYeHO YEeTKOE IMPEJICTABICHHE O TOM, KaKue 3HAHUS U YMEHHUs
HMMEIOT MIPSIMOE OTHOIICHHE K pealn3allii KOHKPETHON LEJH.

117.5.17. B yuebHOM 1u1aHe cpenHero oliero oopazoBaHus yueOHbIN npeamet "Xumus'",
n3y4yaeMmblii Ha 0a30BOM YPOBHE, SIBJISIETCS 0053aTEIbHBIM YUEOHBIM IPEIMETOM.

OO111ee ynCio YacoB, PEKOMEHIOBAHHBIX I U3yUeHHUsl XUMUH, - 68 gacos: B 10 knacce - 34
yaca (1 gac B Hegemo), B 11 kiacce - 34 gaca (1 yac B Henenio).

117.6. CopnepxxaHue obyyeHus B 10 knacce.
117.6.1. Opranuueckasi Xumusl.
117.6.1.1. TeopeTnueckrie OCHOBBI OPraHUYECKON XUMHH.

IIpeamer opraHMYecKON XMMHM: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAYCHUE B IOJIYyYECHHUU
HOBBIX BELIECTB M MaTepHaoB. Teopust cTpoeHus: Opranndeckux coennHennii A.M. bytneposa,
€e OCHOBHbIE TOJOXKeHUs. CTpyKTypHble (OpMyIJIBI OpraHWYECKHX BelecTB. [ omororus,
n3oMeprs. XUMHYECKas CBA3b B OPraHNYECKUX COCTMHEHUSAX - OJIMHAPHBIE U KPATHBIE CBSI3H.

Hpe,[[CTaBHCHI/Ie () KHaCCI/I(I)I/IKaLII/II/I OpTaHNYCCKUX BCUICCTB. HOMCHKJIaTypa OpTraHU4YCCKUX
CoeJII/IHeHI/Iﬁ (CHCTCM&TI/IquKaﬂ) W TPUBHAJIBHBIC HA3BAHUSA BayKHEHIITHX Hpe)ICTaBHTeHefI KJI1aCCOB
OpTaHUYCCKUX BCIICCTB.

BKCHepI/IMeHTaJ'II)HI)Ie MCTOAbI M3YUCHHUA BCIICCTB U HUX npeBpameHHﬁ: O3HAKOMJICHUE C
O6p33HaMI/I OpTraHHUYCCKUX BCHICCTB W MATCPpHUAIaMHU HAa UX OCHOBC, MOACIMPOBAHUEC MOJICKYII
OpraHU4Y€CKUX  BCIICCTB, Ha6J'IIO,ZIeHI/16 U OIHuCaHueC JACMOHCTpAllMOHHBLIX OIIBITOB IIO
IMPEBPAIICHUIO OPTraHNYCCKUX BCIICCTB IPHU HAIr'pCBaHUUA (HJ'IaBJ'ICHI/Ie, 06erII/IBaHI/IC )41 FOpCHI/Ie).

117.6.1.2. YrineBogopobl.

ATKaHBI: COCTaB M CTPOECHHME, I'OMOJIOTMUECKHMH psan. MeraH M 3raH - mpocTeilmune
MIPeICTaBUTENH aJIKAaHOB: PU3NYECKUE U XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIeHHsI U TOPEHMUS ),
HaXO0XKJICHUE B IIPUPOJE, MIOJIyYECHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHME, TOMOJOTHYECKUH psAl. DTUJIEH U MPOIMWIEH - MpOCTeHIIne
NpPEeJCTaBUTENIN AaJKEHOB: (U3UYECKHEe M XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMA,
raJIOrTeHUPOBAHMUS, THIpaTallui, OKUCIICHUS U TIOJUMEPU3AlIMH), TOJTyYeHHE U IPUMEHEHHUE.

Anxanuensl: Oytanuen-1,3 um mermnOyraaueH-1,3: cTpoeHue, BakHEHIIME XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOSHH S, TOMOJIOTUYECKUH Psijl. ALETHIICH - TPOCTEHIINI
MIpe/ICTaBUTENb AJIKHHOB: COCTaB, CTPOCHME, (PU3MYECKHE M XUMHYECKHE CBOMCTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATALIUU, TOPEHHS), TOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MYECKHMe W XUMHUYECKHE CBOMCTBA (peakinu
rajJOreHUpOBaHUS M HUTPOBAHMS), TMOJYYEHUE M TMPUMEHEHHE. TOKCHUYHOCTh apeHOB.
T'eneTnyeckas CBA3b MCXKAY YIIIEBOAOPOJaMHU, MPUHAAJICKAIIMMU K PA3JIMYHBIM KJIaCCaM.



[TpupoaHble UCTOYHHUKH YTIEBOAOPOAOB. I[IpuposaHbIid Ta3 W MOMyTHbIE HE(PTAHBIE Ta3bl.
Hedtp u ee npoucxoxnenue. CiocoObl nepepaboTKu HeTH: TeperoHkKa, KPEeKUHT (TEpPMHUYECKUM,
KaTanuTHueckuii), mnuponu3. IlpoaykTel mnepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib U IpOAYKTHI €T0 NepepadoTKH.

DKCnepUMEHTaIbHbIE METO/bl M3yUYEHUsI BEIIECTB U UX MPEBPALECHUN: O3HAKOMIICHHE C
oOpasmamMu 1IacTMacc, KayuyykoB M pe3uHbl, koyutekiuu "Hed1s" u "Yroms", MoaenupoBanue
MOJIEKYJT YIJIEBOJOPOJOB M TaJOT€HONMPOU3BOIHBIX, TPOBEICHHUE MPAKTHUYECKOH pabOTHI:
MOJTy4YEeHUE ATUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacueTHbie 3ama4n.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuud (Macchl, 00beMa, KOJIMYecTBa
MCXOJIHOTO BEILIECTBA WM MPOYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00beMy, KOTMYECTBY OJJHOTO
13 UCXOJHBIX BEIIECTB UM MPOITYKTOB PEAKIIUH).

117.6.1.3. Kucnopoacoaepxamiyue opraHU4ecKue COeIMHEHHUS.

[IpenenpHble OJHOATOMHBIE CIHUPTHL. MeETaHON M 3TaHOJ: CTpPOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBA (peaklUMu C aKTUBHBIMHU METaJUIaMH, TaJoreHOBOJOPOAAMHU, TOPEHUE),
IIpUMEHEHHE. BOIOPOIHBIE CBSI3M MEXKly MOJIEKYJIAMH CIUPTOB. J[eficTBHE METaHOIAa U ATaHOJIA
Ha OpraHU3M Y€eJI0BEKA.

MHoroaroMHble CHUPTHL. OTWIEHIVIUKOJIb W TJMIEPUH: CTPOEHUE, (U3MUecKHe u
XMMHUYECKHE CBOIMCTBA (B3aUMOJIEHCTBHE CO MIETOYHBIMU METAJJIaMH, KayeCTBEHHAs peakius Ha
MHOTOaTOMHbIe crnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riauuepuHa U
STUJICHTIIUKOJIA.

®deHo: CTpOoCHHE MOJIEKYIIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTH (eHOIa.
[Ipumenenue ¢peHomna.

Anpnerunpl. dopmanbaerun, amneTalbIETHA: CTpOeHUE, (U3HUECKHE W XUMUYECKHE
CBOMCTBA (p€aKIMU OKHCIIEHHS W BOCCTAHOBJICHUS, KaUECTBEHHbIE PEAKIMH), MOJIyYCHHE U
NPUMEHEHHUE.

OnHOOCHOBHBIE TpefieNbHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAs M YKCYCHasl KMCIOTHI:
CTpO€HUE, (PU3NMUECKUEe U XUMUUYECKHE CBOMCTBA (CBOWCTBA, OOIIHUE JUIsl KJlacca KUCIIOT, peaKIus
TepupUKalMM), TMONydeHue | mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBas KHCIOTHI Kak
MIPeICTaBUTENH BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE JEHCTBHUE.

CnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIHOKHBIX 3(PHUPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. buosorndyeckas posb KUpOB.

VYrneBonpl: cocTaB, KiaaccudUKaIus yrieBoaoB (MOHO-, - U Toncaxapuabl). [roko3a -
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumoseictBue ¢ ruipokcuaoM Meau(1l), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIIOKO3bl), HaXOXKICHHWE B IPHPOJE, MPUMEHEHHE,
ouosornueckas poib. orocunTes. OpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupoAHsie noiuMepbl. CTpoeHue Kpaxmala U LEJITI0N03bI.
dusnyueckre 1 XUMHUECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEAKIUs C HOJI0M).

BKCHepI/IMCHTaJIBHLIC MCTOAbl H3YYCHUs BCHICCTB U HX npeBpameHI/Iﬁ: IIpOBECACHUC,



HaOJIIO/IGHUe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakuuu OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE d3TaHoja okcujaoMm wmenu(ll)), MHOroaToMHbIX
cnupTOB (B3auMmojeicTBue riauuepuHa c¢ ruapokcuaoMm Mmeau(ll)), anpaerngoB (OkucieHUE
aMMUua4HbIM pacTBopoM okcuja cepedpa(l) u runpoxcunom menu(Il), B3anmoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacCTBOPA YKCYCHOM KUCIIOTHI.

Pacuernrie 3amaun.

Brrunciaenus mo YPaBHCHUIO XUMHYIECKOM pCaknuun (MaCCBI, O6’bCMa, KOJIMYECTBA
HUCXOJHOT0 BEIIECTBA UJIW MPOAYKTA PEAKIIUU 11O U3BECTHBIM MAcCCe, O6T)€My, KOJIMYCCTBY OJJHOT'O
N3 UCXOOHBIX BCUICCTB UK ITPOAYKTOB peaKL[I/II/I).

117.6.1.4. A3oTconepskaiiie OpraHnIecKue COeTUHEHUSI.

AMHHOKHUCIIOTH Kak aM(OTepHbIe OpraHndeckue coequHeHus. Ou3nueckrue u XuMHIECKHe
CBOMCTBa aMUHOKHCIOT (Ha TpHMepe TIUIHMHA). bHonormdyeckoe 3HAYCHHE aMHHOKHUCIIOT.
IlenTuael.

benkn kak TpPHPOIHBIC BBICOKOMOJIEKYJISIPHBIC COSAMHCHUs. [lepBUYHAS, BTOpHYHAS W
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OETKOB: TUAPONH3, ACHATYpALUS,
Ka4eCTBEHHBIC PEAKIIMU Ha OCTKH.

OKCcIepUMEHTaIbHbIE METOJbl M3y4YeHHs BEIIECTB M UX MNpEeBpallleHHi: HalOirogeHue u
ONMCaHWE JIEMOHCTPAIMOHHBIX OMNBITOB: JCHATypalus OEIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OeIKOB.

117.6.1.5. BICOKOMONEKYIJISIPHBIE COETUHEHMS.

OCHOBHBIE TIOHATHS XHMHMHM BBICOKOMOJEKYJSPHBIX COEAUHEHMI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3alUH, CPeaHsAs MOoJeKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - OJMMEPHU3ALUS U TOJIMKOHICHCALIMSL.

BKCHepI/IMeHTaJ'IBHI)Ie MCTOAbI M3YUCHHUA BCIICCTB U HUX npeBpameHm‘/'I: O3HAKOMJICHUE C
O6p33HaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KayUIYKOB.

117.6.1.6. Mexxnpe1METHBIE CBSI3H.

Peamuzanus MCKIPCIMETHBIX CBs3eM Ipu U3y4YCHHUU OpFaHI/I‘lCCKOﬁ xumuu B 10 Kacce
OCYHICCTBIACTCA YCPEC3 HCIIOJB30BaHHUE KakK 06HH/IX CCTCCTBCHHO-HAYYHBIX HOHSITPII71, TaK U
HOHﬂTHﬁ, ABJIIFIOINUXCS CUCTCMHBIMU UTL OTACJIBHBIX MTPEAMETOB €CTCCTBCHHO-HAYYHOI'O TUKIJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE TTOHATHS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHaJM3, CUHTE3, KiIaccu(UKalMs, NEPUOAMYHOCTb, HAOIIOJCHHE, U3MEpPEHHE, JKCIEPUMEHT,
MO/JIETTUPOBAHHUE.

dusuka: MaTepus, SJHEPrUsl, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, JHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NICCKHE BETUIHHBI M €TUHUIIBI UX
U3MEPEHUS.

buonorus: knerka, opranuszM, Ouocdepa, oOMEH BeEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAaEMbIE, TOTLIUBO, PECYPCHI.



TexHomorus: IMMUIICBBIC MPOAYKTBI, OCHOBBI PAllMOHAJIbHOTO IMUTAHUA, MOKOIIHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPpUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

117.7. CopepxaHue oby4yeHus B 11 knacce.
117.7.1. O6mas u HeopraHudecKasi XUMHSI.
117.7.1.1. TeopeTuueckre OCHOBBI XUMHH.

XUMHYECKUN JJIeMEeHT. ATOM. Snpo aromMa, U30TOMBL. DJIEKTPOHHAs 000J0YKa.
DHepreTuyeckue ypoBHU, IOJYPOBHU. ATOMHBIE OpOHTaNy, S-, p-, d- anmemeHTsl. OCOOEHHOCTH
pacnipe/eNieHrsT JIEKTPOHOB 10 OPOMTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOHGUTYpAIHs aTOMOB.

[lepnonnueckuit 3akoH u Ilepuonmueckass cucremMa XuMmudeckux osnemeHTtoB JI.M.
MenpeneeBa. CBs3p NEPUOAMYECKOTO 3akoHa M Ilepmonnmyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[.MI. MeHneneeBa ¢ COBPEMEHHOW TEOpPHEW CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpYIIIaM U repuojiaM. 3HaueHHe MePHUOJUUYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemniecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOW CBsi3M (KOBaJIGHTHAs
HETIOJSIpHAs W TIOJSIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl oOpa3oBaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIA M TOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3b. BameHTHOCTS.
DNeKTpoOoTpUIaTeTbHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI K AHHOHBI.

Bemecma MOJICKYJISIDHOT'O W HEMOJICKYJISIDHOTO CTPOCHUS. 3aK0H MOCTOSHCTBA COCTaBa
BE€IICCTBA. Twumer KpUCTAINIMYCCKUX PCIICTOK. 3aBHCHUMOCTEL CBOMCTBA B€IICCTB OT THIIA
KpHCTaHHHqCCKOﬁ PCHICTKU.

[TonsiTue o nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi 10Jist
BEILIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coequHeHnii. HomeHkinatypa HeopraHmueckrx BeIecTB.
I'eneTnyeckas cBsI3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAIINX K PA3IUYHBIM KJIACCAM.

Xumunyeckas peakuus. Kiaccuduxanuss XUMHUYECKMX peaklMid B HEOPraHWYecKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChI BEILECTB, 3aKOH COXPAHEHUS W IPEBPALLEHUS
SHEPTHH NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBHCHUMOCTh OT pa3TUYHbIX (axTopoB. OOpaTHMbIE pEaKIUu.
Xumuyeckoe paBHOBecue. DaKTOpPbI, BIMSIOMIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle lartense.

Onektpontrueckas auccormaiusa. CuwibHbIE W ciadble d7eKkTposuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHCIas, HEUTpaibHas, Iie0ouHas. Peakiinu HOHHOTO 0OOMeHa.

OKHCITUTEITBFHO-BOCCTAHOBUTEIBHEIC pPEaKunu.

DKCHepUMEHTAIbHBIE METOJbl M3YUY€HHUs BEUIECTB U HMX NPEBPAILICHUN: AEMOHCTpALIUS
tabnui "llepuomnueckass cucrema xumudeckux dnemeHToB [[.M. MenneneeBa", usyueHue
MoOJIeJlel KPHUCTAJUIMYECKUX pEIIEeTOK, HAOJMI0JeHHe | ONUCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3/IOKEHHE IEPOKCHAAa BOJOpPOJAa B MPUCYTCTBHM KaTallu3aTopa,
OMpeJIETIEHUE CPellbl PAaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBLHOTO MHAMKATOPA, PEAKIUU



MOHHOTO OOMEHa), MPOBEACHHUE MpaKTU4YecKoi paboTel "BnusHue pa3nuyHbix (aKTOpoB Ha
CKOpPOCTh XUMHYECKOW peaKkuuu'.

PacueTHbie 3ama4n.

PacueTsl Mo ypaBHEHUSIM XUMHUYECKHX PEAKIINI, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacyeThl ¢ UCIIOIB30BAaHUEM MOHATHUS ''MaccoBas J10JIsl BelecTna'.

117.7.1.2. Paznen 2. Heoprannueckasi XuMusi.

Hewmerannsl. [lonoxxenue nemerannoB B [lepuoandeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
.. MenzaeneeBa m OCOOCHHOCTH CTPOEHHUs aTOMOB. (DU3NUYECKHE CBOWCTBA HEMETAJUIOB.
AmoTponus HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriieposa).

XWMHYECKHE CBOWCTBA BAKHEHINIMX HEMETAJJIOB (TaJoreHOB, cephl, a3ora, (ocdopa,
yTIepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOICOIEPIKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHMUIA ).

HpI/IMCHCHI/Ie Ba)KHEHIIIMX HEMETAIUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne meramnos B [leproandeckoil cucreMe XuMUYECKHX diieMeHToB J1.1.
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JI04YeK aToMoB MeTaiuioB. OOmiue
¢usnueckue cpoiictBa MeTamioB. CIulaBbl METayUIOB. DJIEKTPOXUMHUYECKUH psJl HANpsKEHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BaXHEUIIUX METAIOB (HATPUM, KalWd, KaablUi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUI.

O61ue cnocoObl moxyyeHust MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEUIECTB W MX MPEBpAIlCHUN: H3y4eHUe
KoJuleKMH "MeTauibl U cruiaBbl”, 00pa3lioB HEMETAIIJIOB, PEIICHNE FKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJIO/IGHUe W ONHMCAaHWE JEMOHCTPAIlMOHHBIX M Ja0OpaTOPHBIX OMNBITOB (B3auMoOJeicTBHE
THIPOKCHU/IAa aJIIOMMHHUS C PACTBOPaMH KHMCIIOT U IIeJIouel, KaueCTBEHHbIE peaKIIM1 Ha KaTHOHBI
METaJIIOB).

Pacuernrie 3amaun.

Pacuetsl Macchl BemecTBa Wik 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WU 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PaCUe€Thl MacChl (00BheMa, KOJTMYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

117.7.1.3. Xumus 1 )xnu3Hb. MeXNIpEeIMETHBIE CBA3H.

Ponp xumuu B 00ecriedeHnu 3KOJIOTHYECKOM, YHEPTeTHUECKOM U MUIIEeBOH 0e30MacHOCTH,
pa3BUTUU MeAUIUHEL [IoHATHE 0 HayYHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIH.

Hpe,[[CTaB.HCHI/IH 00 06H_[I/IX HAaYYHBbIX IIPUHIUIIAX ITPOMBIIIJICHHOT'O IMOJTYYCHUA BaXHEHUIITHUX
BC€IICCTB.

YenoBek B MHPE BCHICCTB U MATCPUATIOB! BaKHEHIIIIe CTPOUTCIIbHBIC MAaTCpUalbl,
KOHCTPYKIOMOHHBIC MaTE€puajbl, KpaCcKH, CTCKJIO, KEpaMWKa, MaTCpHaJIbl I DSJICKTPOHHKH,
HaHOMATCPUAJIbI, OPraHUICCKUEC U MUHCPAJIbHBIC YI[OGI)CHI/IH.

Xumus u 3J0POBEEC YCIOBCKA: IIpaBWJiIa HCIOJB30BaHUA JICKAPCTBCHHBIX IIPCIIapaTosB,



ImpaBujia 0e30I1acHOTO UCIIOJIb30BaHMS npenapaTron OBITOBOM XMMUU B MMOBCEIHEBHOM KM3HU.

Peanu3zanus MeXmpeIMETHBIX CBsI3eH MPU U3yUEHUH 0011el U HeopraHudecko xumuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
Y TOHATHUH, SBISIFOIIUXCS CHUCTEMHBIMM JUISl OTAENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOIO
LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHITHS: HaAy4YHbIN (aKT, TUIIOTe3a, 3aKOH, TEOPHsl, aHAJIH3,
CHHTE3, Kiaccu(uKauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJEIUPOBaHHE,
W3MEPEHUE, SIBICHUE.

®duznka: marepus, dHEpPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, DHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€I0, 00BEM, arperaTHoOe
COCTOSTHUE BEIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MakKpo- M MUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.

TexHomorus: XuMu4uecKas IMPOMBIIIJICHHOCTh, MCTAJUTYPIrus, IPpOU3BOJACTBO CTPOUTCIIbHBIX

MaT€puaiosB, CEbCKOXO03IHCTBEHHOE IMPONU3BOACTBO, numieBas MMPOMBIINIJICHHOCTD,
(bapMaueBTqucxaﬂ MMPOMBIIIJICHHOCTD, IMPOU3BOACTBO KOCMECTHUYCCKUX npenaparos,
IIPOU3BOJCTBO KOHCTPYKIOHMOHHBIX MaTcpuraioB, OJICKTPOHHAasA IMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

117.8. MnaHupyemble pe3ynbTaTbl OCBOEHUA MNporpaMmbl MO XUMUM Ha
YypOBHe cpeaHero obwero obpasoBaHus.

117.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJIbTaTaM OCBOSHHS 00YYarOIUMHUCS
porpamMM cpegHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuyHo-mMeTonn4yeckoil OCHOBOM it pa3pabOTKM IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS
MIPOTPaMM CpEHEro 00IIero 00pa30BaHuUs ABISIETCS] CHCTEMHO-/IESITETbHOCTHBII MOIXOI.

117.8.2. B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeameTra "Xumus" Ha YpOBHE CpEeAHEro oOIero
00pa30BaHUs BBIAEICHBI CIEIYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIONMMHUCS POCCHUUCKOM TPaX]KTAHCKONW HIEHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEAEIIEHUIO;

HaJIN4YHuE€ MOTHBAIIUHU K 06yqum0;

IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOeXIEHHH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH JEATEIBLHOCTH
OEHHOCTHO-CMBICJIOBBEIMU  YCTaHOBKaMM, HPUCYIIHUMHA HeJ'IOCTHOfI CUCTEMEC XHUMHUYECCKOT'O
o0Opa3oBaHuS;

HAJINYHUE IIPaBOCO3HAHUA JKOJIOTHYCCKOU KYyJIbTYphl H CIIOCOOHOCTH CTaBUTH neiam Hu
CTPOUTH JKU3HCHHBIC IIJIAHBI.

117.8.3. JInuHOCTHBIE pE3yabTAaThl OCBOCHUS NpeaMeTa "XuMus'" JOCTUTAIOTCS B €IMHCTBE



qu6HOﬁ M BOCHUTATEIIbHOM ASATEIBHOCTH B COOTBETCTBHU C TYMaHUCTUYCCKUMHU,
COOMOKYJIbTYPHBIMH, AOYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH MW HACATIaMH pOCCHfICKOl"O
TpaXJIaHCKOT'O 06I_I_ICCTB8., INPUHATBIMU B 06H.ICCTB€ HOpMaMU U IIpaBWJIaMU IIOBCIACHUA,
CHOC06CTBYIOHII/IMI/I mnmponeccaMm CaMOIIO3HAHUA, CaMOPa3BUTHUA W HPABCTBCHHOI'O CTAHOBJICHUA
JJUYHOCTH o6yqa}01u1/1xc;1.

117.8.4. JluuHOCTHBIE  pe3yJbTaTbl OCBOEHUs mpeaMera "Xumusa'  OTPAXKarOT
c(OPMHPOBAHHOCTh OIBITA MMO3HABATEIBHON M MPAKTHYECKON JESITEIbHOCTH OOYUYaIOIIMXCS 110
peanu3ainuy NpUHATHIX B 0011IeCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) TpaXXxJIaHCKOI'0O BOCITUTAHUA:

OCO3HaHUsI 00YYaIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB M 00s13aHHOCTEHN, YBaXKEHHS K
3aKOHY U IIPaBOIOPAIKY;

MNpEaACTaBJICHUA O COIHUAJIBHBIX HOPMax W IIpaBHJIaX MCEKINYHOCTHBIX OTHOIIEHUHA B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOpLIeCKOfI ACATCIIBHOCTH TP CO3OaHUN yqe6me ITPOCKTOB,
pCUICHUH y‘IC6HBIX 1 MTO3HABATCJIbHBIX 3a1a4, BBIIIOJJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI APYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATETbHOCTH;

2) maTpUOTHYECKOT0 BOCIIUTAHHUSA:
LIEHHOCTHOT'O OTHOILLIEHHs] K HCTOPUYECKOMY Y HAYYHOMY HACIIEIUIO OT€UYECTBEHHON XUMHUH,

YBaXXCHUA K ITPOLECCY TBOPUYECTBA B obnactu TCOPHHU U TPAKTUYCCKOTO TPUMCHCHUA XUMHHU,
OCO3HaHHUA TOro, 4YTO0 HAOOCTHXXCHUA HAYKHW CCTb PC3YyJbTAaT IJIUTCIIBHBIX Ha6J'IIO,Z[eHI/H71,
KPOIIOTJIUBBIX OKCIICPUMEHTAJIBHBIX ITOUCKOB, ITIOCTOSHHOI'O TPyJda YUCHBIX U IIPAKTUKOB,

UHTEpECa W II03HABATEIIBHBIX MOTHBOB B IIOJIyYEHUUM U IOCIECAYIOLIEM aHaJU3e
nH(}OpPMAIIUU O MEePETOBbIX JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUA:
HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 ITOBEACHU A,

CIIOCOOHOCTHU OLICHUBATL CUTYAllUH, CBA3AHHBIC C XUMHUYCCKUMU ABJIICHUAMHA, U IPUHUMATD
OCO3HAHHBIC PCUHICHUA, OPUCHTHPYACh HAa MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

FOTOBHOCTU OLCHHBATHL CBOC IOBCACHHUC W IIOCTYIKHM CBOHUX TOBapI/IH_ICﬁ C HO3PII.[PII>1
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHUEC HOCJ'IG,ZICTBI/Iﬁ 9TUX IMOCTYIIKOB;

4) bopmMHUpOBaHUS KYJIBTYPHI 370POBBS:

MOHUMAaHUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHOro o0Opasza >KW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXUUYECKOMY 3JI0POBBIO;

coOmroieHnst mpaBmil Oe30macHOro OOpaIlieHusl ¢ BelecTBaMu B OBITY, IOBCEIHEBHOU
)KU3HH U B TPYJOBOH JESATEIBHOCTH,

IMOHUMAaHWA OCHHOCTU IIpaBUJI HWHAUBHUAYAJIBHOIO W KOJUICKTHBHOI'O 0e30macHoro
IMMOBCACHHA B CUTYyAllUAX, YTPOKAOIINX 310POBbIO U ) KU3HU Jnoneﬁ;



OCO3HAHMA TOCIEACTBUN W HENPUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJEeHUs aiaKoroJs,
HapKOTHUKOB, KYpEeHHUs);

5) TpyAOBOTO BOCTIMTAHUS:

KOMMYHHUKAaTUBHONW KOMIIETGHTHOCTH B Y4YEOHO-HCCIIEIOBATEIbCKOW JIEATEIbHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JNEATEIbHOCTH;

YCTaHOBKHM Ha AaKTUBHOC YYAaCTUC B PCHICHHUH IIPAKTUYCCKUX 3aJad COHI/IﬂJ’IBHOfI
HaIlpaBJICHHOCTH (B paMKax CBOCTO KJracca, H_IKOJ'IBI);

UHTEpeca K MPAKTUYECKOMY H3Yy4EeHHI0 IpodeccHil pa3iuyHOro poja, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHH;

YBAXKEHHUS K TPYAY, JHOJSAM TPYJla U Pe3ybTaTaM TPYyAOBOU JEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBHUAYaIbHOU TPAaeKTOpUU 00pa3oBaHus, Oy Tymieit
npodeccun u peann3alnuyd COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS

AKOJIOTMYECKHU 1€1eCO00pPa3HOr0 OTHOIIEHUS K MPHUPOJIe, KaK UCTOYHHUKY CYIIeCTBOBAHUS
’KM3HHU Ha 3eMIIE;

MOHUMAaHUS TTI00aTHHOTO XapaKTepa IKOJOTUYECKUX MPOOSIeM, BIUSHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOU CPEJIbI;

OCO3HaHuA HCO6XOILI/IMOCTI/I HCIIOJIB30BAaHUS JOCTIKCHUN XMMHMHU OIS peuicHus BOIIPOCOB
palroOHaJIBbHOI'0 IPHUPOAOIIOTIB30BaAHUA,

AKTUBHOI'O HENPUATHSA ACHUCTBUN, NMPUHOCAIIMX BpEl OKPYKAIOLIEW NPUPOJHOU Cpexe,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpUsATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HaJIN4YHAg Pa3sBUTOr0 OSKOJOTMYCCKOIO MBIIIJICHUAS, 9KOJIOTHYECKOM KYJbTYpbI, OIIbITa
JACATCIIBHOCTH JKOJIOTHYECKOM HAITpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HWMHU B
HOSH&B&T@J’IBHOﬁ, KOMMYHHKaTI/IBHOfI u COHH&J’IBHOﬁ ITPAKTHKE, CIIOCOOHOCTH U YMCHUA aKTHUBHO
IMPOTHUBOCTOATH NUACOJIOTUN XCMO(I)O6I/II/I;

7) IEHHOCTH HAYYHOTO TTO3HAHMS:

c(hOpMHUPOBAHHOE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSL
HayKH U OOIIECTBEHHOU MPaKTHUKU;

NOHUMaHMU cHenM(UKM XMMHUU Kak HayKd, OCO3HaHUs ee poiu B (hOpMHUpOBaHUH
PalMOHAIBHOIO HAYYHOT'O MBIIUICHHS, CO3JAHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPY KaOILIEM
MHUpE KaK O €QUHCTBE IIPUPOJBI U YEJIOBEKA, B IIO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelieHny npobiieM COXpaHEeHUs MIPUPOJTHOTO PaBHOBECHS;

yOeXIeHHOCTH B 0OCO0OW 3HAUYMMOCTH XMMHUHU JUIS COBPEMEHHOW NMBUJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOM POJM B CO3/IaHUM HOBOM 0asbl MaTepuaibHOU
KYJIBTYPBI, PELICHUU TTI00abHBIX MPOOJIEeM YCTONUMBOrO pa3BUTHS YEIOBEUYECTBA - CHIPHEBOM,
SHEPreTUYecKOM, MUIIEeBOW M HKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUHU MEIUIUHBL,



o0ecrneYeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOMGOPTHOM KH3HU KaKIOTO YJIeHa
o0111eCTBA;

CCTCCTBCHHO-Hay‘IHOﬁ T'paMOTHOCTHU: TIOHHUMAaHUA CYINHOCTH MCTOJOB IIO3HAHUA,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH MCITOJIB30BaTh IIOJIy4a€MBIC 3HAHUA JJIA
aHalm3a U OOBSCHEHUS SBIICHUI OKpYZKarmero Mupa u IMpOUCXOAAIIHUX B HEM PI3M€H€HPII>1,
YMCHUA OCIaTh 000CHOBAHHBIE 3aKJIIOYCHHSI Ha OCHOBE HAay4YHBIX (i)aKTOB N UMCIOIHUXCA JaHHBIX
C IICJIBIO MMOJTYYCHHA JOCTOBCPHLIX BBIBOJIOB,

CITOCOOHOCTH CaMOCTOSITENIFHO MCITOJIb30BaTh XUMHYECKHE 3HAHUS AT peHICHUSA npo6neM B
PCATBHBIX JKU3HCHHBIX CUTYyallUAX,

HHTEPECA K IMTO3HAHUIO U HCCHC}IOB&TGHBCKOﬁ JCATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepPhIBHOMY OOpa3oBaHUI0 W CcamMo00pa3oBaHUIO, K
AKTUBHOMY TIIOJTYYCHHIO HOBBIX 3HaHUH 110 XHMHM B COOTBETCTBUM C JKH3HEHHBIMU
NOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMyHbIX cepax NpohecCHOHAIBHON AEATEIbHOCTH.

117.8.5. MetamnpenmeTHble pe3yabTaThl OCBOCHHS yueOHOTro mpeamera "Xumus'" Ha ypoBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYMMble 1 (OPMHUPOBAHUS MHMPOBO33PEHHS OOYUYAIOMIMXCS MEXIUCIMUILITMHAPHbIE
(MexIpeIMeTHbIE) 00IIIeHaYyYHbIE TOHTHSI, OTPaXKaroIIie eJIO0CTHOCTh Hay4YHOI KapTUHbBI MUpa
U crielu(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBJICHHE, MPOLECC, cUCTeMa, Hay4YHbIH (aKT, IPUHIMUII, TUIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeZIOBaHUE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCajJbHble  y4yeOHble  JeMCTBUS (mo3HaBaTeNbHBIE, KOMMYHHKaTHUBHBIE,
peryisTuBHbIE), obecreunBamonme (opMupoBaHue (YHKIHMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMHN 00YyYaroIINXCs;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  HMCHOJb30BaTh ~ OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHWS W YHUBEpPCaJbHBIE Y4YeOHBIC IEWCTBHS B IIO3HABATEIILHOW U
COLMAJIbHOW IPAKTHUKE.

117.8.6. MeTtanpeaMeTHBIE pe3yJIbTaThl OTPAKAIOT OBJIAICHHE YHUBEPCATBHBIMU YUSOHBIMHU
M03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU I€UCTBUSMU.

117.8.6.1. OBnagenre yHUBEpCATHHBIMH YIEOHBIMH ITO3HABATEIHHBIMH JICHCTBUSIMHU:
1) 6a3oBbIE JTIOTHYECKUE JCHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M  aKTyalIM3HpOBAaTh IpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONMpeAcCIIAThL LCIIU ACATCIbHOCTU, 3aJaBas IMapaMETpbl W KPUTCPUU HUX JOCTHKCHUA,
COOTHOCHUTD PE3YyJIbTAThI ACATCIIBHOCTHU C IOCTABJICHHBIMHU LICIISIMU

HCIIOJIB30BATh IIPpU OCBOCHUH 3HAHUI IMPUEMBI JIOTHYECKOI'O MBIIUJICHUA - BBIACIIATH
XapaKTCPHBIC TIPHU3HAKU MHOHATHU H YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJb30BATH
COOTBETCTBYIOIIMEC MMOHATHA OJIA O0OBACHEHHS OTACIBHBIX q)aKTOB u HBJ’IGHI/II\/’I;



BBI6I/IpaTB OCHOBAHHA U KpUTCPUUN I KJ'IaCCI/I(I)I/IKaL[I/II/I BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATh NPUYUHHO-CICACTBCHHEBIC CBA3U MCKIY N3Yy4aCMbIMU ABJICHHUAMMU,

CTPOMTb JIOTUYECKHE PACCYKIECHUS (MHyKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUN), BBIABIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMaTPUBAEMBIX SIBJIICHUSAX, (OPMYJIHUPOBATH BBIBOABI U
3aKJIIOYEHUS;

MIPUMEHSTh B MPOLECCEe MO3HAHUS, UCIOJIb3YyEeMbIE B XMMHUHM CHMBOJIHMYECKHE (3HAKOBBIEC)
MO/IeNU, TPe0OPa30BBIBATH MOJIENIbHBIE MTPEACTABICHHS - XMMUYECKUN 3HAaK (CUMBOJ) JIEMEHTA,
XuMHueckass (opmyrna, ypaBHEHHE XHMHUYECKOM peakuuud - TpU pelIeHUH Yy4eOHBIX
[I0O3HABATEJIbHBIX U IIPAKTUYECKUX 3aa4, IPUMEHATh HA3BAHHBIEC MOJIECIIbHBIC IIPEACTaBICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4AEMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIC HCCICI0BATCIbCKHUEC HeﬁCTBHHZ
BJIaICTh OCHOBAMU METOJI0B HAYYHOTI'O IMO3HAHUWA BEIICCTB 1 XUMHUYCCKUX peaKHHﬁ;

(I)OpMyJ'IHpOBaTB ocian W 3aJadd  HUCCICAOBAaHMA, HWCIIOJIb30BaTh IIOCTABJIICHHBIC U
CaMOCTOATECIBHO C(i)OpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYCCTBE MHCTPYMCECHTA IMO3HAHUSA WU OCHOBBI
JJIsA (I)OpMI/IpOBaHI/ISI TUIIOTE3BI ITO MPOBEPKE MPABHUIILHOCTU BBICKA3bIBACMBIX CY)KI[eHI/II‘;I;

BJIa/IETh HABBIKAMU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M IPOBEJEHUS YUYECHHUUECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMIOJATh 32 XOJOM Ipoliecca, CaMOCTOSTENEHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (OopMyJIupoBaTh OOOOLIEHUS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJIEIaHHON
pabore;

HpI/IO6peTaTL OIIBIT yququCKOﬁ HCCHCI[OB&TCHBCKOﬁ u HpOeKTHOﬁ ACATCIIBHOCTH,
IIPpOABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCETOJOB PCIICHUA
IMMPAKTUYICCKUX 3aaaY, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHMUA.

3) pabora ¢ unbopmarueii:

OPHEHTUPOBATbCA B  pa3IMYHBIX HCTOYHMKAX HWHPOpMaUuu (HAay4HO-NOIYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp:KaHMs, CIpaBOYHble TocoOus, pecypchl MHTepHeTa),
aHaJTU3UPOBATh MH(OPMAIUIO PA3TUUHBIX BUA0OB U (OPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh Y HEMPOTUBOPEUYHNBOCTS;

¢dbopMyaHMpoBaTh 3aMpochl U MPHUMEHATh pPA3IUYHbIE METOJbl IMpPH IOHCKE M OTOOpE
nH(popManny, He0OXOAUMOM JJIsl BBIMOJIHEHHsI Y4eOHBIX 3a/1a4 ONPEEIEHHOTO THIIA;

HpI/IO6peTaTL OIIBIT HCIIOJB30BaHHUA I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJOTUH U
PA3IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeacTaBiIeHuss UH(GOpMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCTOJIb30BaTh HAYYHBI S3bIK B KayecTBE CpEACTBA INpH paboTe C XUMHUYECKOM
nHpopManend: NPUMEHATh MEXINpeAMeTHbIE ((U3nueckue U MaTeMaTU4yecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa3OBLIBaTI) 3HAaKOBO-CUMBOJMYCCKHUE CPCACTBA HAITIAAHOCTH.



117.8.6.2. OBnageHne yHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUAMMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJTaeMOM TEMBI B XOJI€ UAJIOTa W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJACH, (POPMYIUPOBATH CBOU TMPEAJOKEHUS OTHOCHUTENHHO BBITIOTHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIIATh C NPE3EHTALMENW pe3yJIbTAaTOB IO3HABATEIBHOM AECATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMU TIPU  BBIIIOJTHEHUH XHUMHYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIENIOBAHUIO CBOWCTB H3Y4YaeMbBIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKTa M (POPMYyIHMpPOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEICHHBIX
UCCJICIOBAHH ITyTEM COTJIACOBAHMS MMO3UIIUHN B X0O€ 00CYXKICHUS U OOMEHA MHCHHUSIMH.

117.8.6.3. OBnafeHne yHUBEPCAIbHBIMY PETYJIATHBHBIMU JIEHCTBUSAMMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh U OCYLIECTBIIATH CBOKO I103HABATEIBHYIO JIEATEIBHOCTD,
onpezenss ee LUEeNU U 3aJladM, KOHTPOJIHPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeUlaraeéMblii alrOPUTM JICHCTBUNA TMPHU BBHINOJHEHWH Y4YEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee Fp(EeKTUBHBIN CIIOCOO WX PEIIeHUs] C yUYEeTOM IOJyYeHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH JIeATEILHOCTH Ha OCHOBE CaMOaHaIN3a 1 CaMOOILICHKH.

117.8.7. IlpenmeTHble pe3yabTaThl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOIIEro 00pa3oBaHMs
0 XMMHUU Ha O0a30BOM ypOBHE OpPUEHTHPOBAHbI Ha oOecleYeHHe MPEeUMYLIECTBEHHO
o01meo0pa3oBaTelbHOM U OOLIEKYJIbTYPHOH MOArOTOBKM oOyvaromuxcs. OHM  BKJIIOYAIOT
cnenuduueckre s ydeOHoro mpenMera "Xumusa' HaydHble 3HAHHS, YMEHHMS U CIOCOOBI
JIeMCTBUI 1O OCBOEHUIO, MHTEPIPETALUU U MPeoOpa30oBaHUIO 3HAHUHM, BUJIBI IEATEIBHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHMIO 3HAaHUM B pa3IMYHBIX YUeOHBIX M peasibHBbIX
JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEHN. B mporpamme 1o XUMuM MpeaMETHBIE PE3YJIbTATHI
MIPEACTABJIEHBI 110 TOJAM U3YUYEHUS.

117.8.8. K konmy obyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl OCBOCHHUS Kypca
"Opranuydeckasi XuMus' OTpa)xaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, pOJM XUMHUH B IMO3HAHUU SIBJICHUU IMpupoarl, B q)OpMI/IpOBaHI/II/I MBIIUICHUA U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW i pEelIeHUs
MPAaKTHUECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/J0POBBIO U
MIPUPOJIHOM Cpelie;

BJIaJICHUC CHCTEMOM XUMHUYIECKHX 3H3HHI7I, KOTOpas BKIIFOYACT:

OCHOBOIIOJIAraloIIMe MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa,
MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPUILIATEIbHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHast Gpopmyiia
(pa3BepHyTast U COKpaIEHHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YIIIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS TpyIa, pagukaji, U30Mepus, HW30Mepbl, TOMOJOTMYECKUN psi, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA M a30TCOJEPKALINE COCIUHEHUS, MOHOMED, TOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COETMHEHU );

TEOPUHM U 3aKOHBI (TEOpHsl CTPOCHMs OpraHmueckux semiectB A.M. BytnepoBa, 3akoH
COXpaHEHHUS MacChl BEILIECTB);

3aKOHOMCEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUU,



MHPOBO33PCHUYCCKUEC 3HAHUS, JICIKAIITUC B OCHOBC NIOHMUMAHUS MPUYNHHOCTU U CUCTCMHOCTU
XHUMHUYCCKUX SIBJIeHI/Iﬁ, (i)aKTOJ'IOFI/I‘-IeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, MOJIY4YCHHU U
0e30IMaCHOM HCIOJIb30BAHUU BaXKHEHIIIHNX OpraHu4YC€CKUX BCIUICCTB B 6BITy u HpaKTHqCCKOﬁ
JCATCIIBHOCTH YCJIOBCKA,

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIC MPU3HAKU MOHATHUH, YCTaHABIMBATDH
MX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
IPEBPALICHUI OPraHN4YECKUX COEIMHEHU;

c(OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJISI COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpaIleHHOH ) (OpMYJT OPraHMUECKUX BEIECTB U
YpaBHEHUN XMMHUYECKHUX PEAKIINi, N3rOTaBIUBATh MOAEIN MOJIEKYJI OPraHUYEeCKUX BEIECTB AJIs
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHMI YCTAHABIIUBATh MPUHAIIICKHOCTh U3YUEHHBIX OPTaHMYECKUX
BEIIECTB 10 HMX COCTaBy W CTPOCHHUIO K OMNpEeAeNEHHOMY KIACCY/TpyIe COeIUHEHUN
(Yr;ieBomopoJipl, KHUCIOpPOA M  a30TCOAepXallhe COEAMHEHHS, BBICOKOMOJIEKYJISIPHbIE
COeIMHEHUs), AaBaTh UM Ha3BaHusA Mo cuctematmueckoit HomeHknatype (IUPAC), a Ttakxke
MPUBOJUTh TPUBHAIbHBIC HA3BaHUS OTJEIBHBIX OPTraHUYECKHUX BEIIECTB (ITUJICH, MPOMHWIICH,
aleTUIIeH, STWICHTJIUKOIb, TIUIEpUH, (QeHon, ¢GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAsl KHUCIIOTa, CT€ApUHOBAs KHUCIIOTa, TJIOKO03a, (QpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

CCbOpMI/IpOBaHHOCTI) YMCEHUA ONpEACIATb BHUABI XUMHYSCKOM CBS3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (OIlI/IHapHBIC u KpaTHLIC);

CCbOpMI/IpOBaHHOCTI) YMCHUA MNPHUMCHATH IIOJIOXCHUSA TCOPUHU CTPOCHHUSA OPraHUYCCKHUX
BCIICCTB AM. EyTHepOBa JJIsA OOBSICHEHHS 3aBUCHMOCTH CBOWCTB BCIICCTB OT HUX COCTaBa U
CTPOCHUS; 3aKOH COXPAaHCHUA MaCChl BEUICCTB,

chOpPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (UIHUECKHUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEICTABUTEIICH PA3TMUHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(Meran, 9TaH, STWIEH, MPOMWIEH, aleTWwieH, OyraaueH-1,3, merunOyraguen-1,3, OeHsodn,
METaHOJ, dTAHOJI, YTHJICHIJINKOJb, TJIMIEPUH, (EHOJ, aleTalabJAeTHu/l, MypaBbHHAS U yKCyCHAas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAas KHCIIOTa), HWILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX DPEAKIUN C
UCTIONb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHHUKHU YTJIEBOJOPOIHOIO ChIPbS
(HedTh, MPUPOAHBIN Ta3, yroib), cHOocoObl MX MepepabOTKM M MPAKTUYECKOEe MPUMEHEHUE
MIPOJYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH IPOBOIUTH BBIYUCIICHHUS [0 XUMUUECKUM ypaBHEHUAM (Macchl,
o0BbemMa, KOJIMYeCTBa UCXOAHOTO BEILIECTBA WIIH MPOAYKTa pEaKIMu [0 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BEIECTB WIN IIPOJYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUN BIAJETh CUCTEMON 3HAHWK 00 OCHOBHBIX METOJAaX HAYYHOTO
MIO3HAHUSA, MCIIOJIB3YEMBIX B XHMHUHM IIPU HM3YYEHHM BEIIECTB M XUMHUYECKUX SIBJICHUU
(maOmrofeHue, W3MEpEeHUe, HSKCIEPUMEHT, MOJEIUPOBAHKUE), UCIHOJIb30BaTh CUCTEMHbIE
XUMHMYECKHUE 3HAHMS ISl IPUHATHS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX
C BEIIIECTBAMH U UX MPUMEHECHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIO/IaTh MpaBUiia MOIH30BAHUS XUMUYECKOW MOCYIOU U
nabopaTOpHBIM 000PYIOBaHHUEM, a TAK)KE MPaBHIIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C



HWHCTPYKIUSAMHU 110 BBIIIOJIHCHUTIO na60paT0pHHx XHUMHUYCCKHUX OIIBITOB,

c(OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBIIOJIHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpalleHns] OpPraHWYECKUX BEIIECTB MPU HAarpeBaHHUM, MOJYUYCHHE STHIICHA M M3YUYEHUE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIMH OPTaHUYECKUX BEIIECTB, IeHATypalys OeJIKOB IPU HarpeBaHUH,
[[BETHbIE peaKI[u OEJIKOB) B COOTBETCTBHH C MPaBUJIAMHU TEXHUKHU O€30ITaCHOCTH IPH 00paIlieHnu
C BEILIeCTBAaMH U JAOOPATOPHBIM 00OPYJOBAaHMEM, IMPEACTABIATH PE3YNbTAaThl XMMHUYECKOTO
JKCHepuMeHTa B (opMe 3aluCH YPaBHEHUIH COOTBETCTBYIOIIMX peakiuil U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

Cc(OPMHPOBAHHOCT YMEHHUI KPUTHUYECKH aHATU3UPOBATh XUMHUECKYIO HH(OpMAIHIO,
MOJIy4aeMy10 U3 Pa3HbIX HCTOYHHUKOB (CpelicTBa MaccoBOM MHpopMmauu, IHTepHET U ApyTHX);

chOpPMUPOBAHHOCTh YMEHUN COONIOATh TPaBHJIA HKOJOTHMYECKH IeJIecCO00pa3HOTo
MOBEJICHNUsT B OBITY W TPYIOBOM JESITEIIBHOCTA B IIEJISIX COXPAHEHHsI CBOETO 3/I0POBBS U
OKpY’KaloIllel MPUPOJIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JIEUCTBHS HA YKUBbIE OPraHU3MBbI
OTIpENIETICHHBIX OpPTraHWYECKWX BEIIeCTB, MOHWMas cMbica mokazarens I[IJIK (mpenenbHO
JOMYCTUMOW KOHIICHTPAIINH ), TIOSICHATH Ha IPUMEpaxX COCOObl YMEHBIIICHHS U PEA0TBPAILICHHUS
WX BPEIHOTO BO3CHCTBHUS HAa OPTraHW3M YEJIOBEKa,

JIISL 06yqa101111/1x051 C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbiA: YMCHUC MPUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAaXx IMO3HAHWA BEIICCTB U XUMUYCCKHUX HBHeHHﬁ;

JUTSI CIICTIBIX U CAOOBUIAIINX O0YYArOIIUXCS: YMEHHE UCTOIh30BaTh PENbe(h)HO TOUSHUHYIO
cucteMy obo3nauenuii JI. bpaitns nist 3anmucu XxuMudeckux Gopmy.

117.8.9. K xoH1y oOyuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl 0CBOSHHS Kypca "OOras
Y HEOPraHWYECKAast XUMHUSL' OTPAKAFOT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpa, POJIM XUMUU B TO3HAHUM SIBJICHUM NPUPOJIbI, B (OPMUPOBAHUU MBIIIJICHUS U
KyJIbTypbl IJIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW i pEelIeHUS
MPAaKTUYECKUX 3a/lad M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/J0POBBIO U
MIPUPOJIHOM Cpelie;

BJIaJICHUC CHCTEMOM XUMHUYIECKHX 3H3HHI7I, KOTOpas BKIIFOYACT:

OCHOBOIIOJIAraloINe MOHATHS (XMMUYECKUIA 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-3JIeKTPOHHBIE
opbWTamM  aTOMOB, HWOH,  MOJIEKyJa, MOJb, MOJSIpPHBI  00bEM,  BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBs3b (KOBAJEHTHAas, HOHHAsd,
MeTajin4yeckasi, BOJIOpOAHas ), KpUCTaNInyecKas pelieTka, TUIIbl XUMUYECKUX PEeaKIHii, pacTBOp,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS Jucconuanus, OKHUCIIUTED,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOM peaklnu, XUMUYECKOE PaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPHsI IEKTPOIUTHUECKON AUCCOLUAUM, epuoandeckuii 3akon J1.11.
MeHieneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3AKOH COXPAHEHUS W IPEBPAILECHUS YHEPTUN
OpU  XUMHYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  S3BIK  XHUMHUH,
MHPOBO33PEHUECKHE 3HAHU, JEXKAllHe B OCHOBE INOHUMAaHUs MPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SBJICHHUH, (DaKToNOrnyeckue CBEJEHHs O CBOMCTBAaX, COCTaBe, MNOJYYEHHUU U
0€30MacHOM HCIIOIb30BAaHUM Ba)KHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOMN
JeATEIbHOCTH YEIIOBEKA,

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC MPU3HAKH HOHﬂTHﬁ, YCTaHaBJIMBATh
HUX B3aNMMOCBA3b, HUCIIOJIB30BATL COOTBCTCTBYIOIIUC IMOHATHUA TPH OINMMCAHWU HCOPTraHUYCCKUX



BCIICCTB U UX HpCBpaII_IeHI/Iﬁ;

c(OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJISi COCTaBJICHHS
(dopMyn BellecTB M ypaBHEHMH XHWMHYECKHUX PEAKIMH, CHUCTEMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHManbpHblE Ha3BaHUS OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMHUaK, TallleHash W3BECThb, HETallleHas W3BECTb, NUThEBAas COJa, NMUPHUT U

NpYyTHE);

c(OPMHPOBAHHOCTh YMEHUHN ONPEAEIATh BAJIGHTHOCTD M CTENIEHb OKHCICHUS XUMHUECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJsipHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHMH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTraHMUECKUX BEILECTB
[0 UX COCTaBY K ONpPE/IEeIeHHOMY KJlaccy/TpyIlne COeMHEHU (IPOCThie BEUIecTBa - METaIbl U
HEMeTaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIIOThI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICT Iepuoandeckoro 3akona J[.U.
MenzeneeBa U JI€MOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
NPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHU XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHHUE ATOMOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuonos [lepuoauueckoii cucreMbl xumuaeckux anemenToB .M. Menneneesa,
WCIIOJIb3Ysl MOHSATHS "S-, p-, d-2NeKTpoHHBIE opOuTanu", "sHepreTHueckue ypoBHU'", 0OBACHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHEHUM 10 IEPUOJIAM U
rpynmaMm [leproandeckoil cucremsl XuMudeckux ieMeHToB (.M. Mennaeneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3jIW4HBIX KJIACCOB, IMOATBEPKAATh CYIIECTBOBAHUE I'€HETHUYECKOU
CBA3U MEXKJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIUN;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKUE PEAKIMH IO Pa3IUUHBIM
Mpu3HaKaM (YUCIIy U COCTaBy pEarupyromdx BeIECTB, TeEIIoBoMYy 3(deKTy peakiuw,
U3MEHEHUIO CTENeHEeW OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEaKIIMU, YUYaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEAKINI Pa3IMUHbIX THUIIOB, IOJHBIE U
COKpallleHHbIE ypaBHEHMS peakiMii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHS, MPU KOTOPBIX 3TH
peaKkIuu UayT A0 KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHI/II\/'I MNpOBOAWUTL pPCaKIUU, NOATBCPIKAAIOIINC KauyeCTBECHHBIN
COCTaB pa3jIMYHBIX HCEOPraHUYCCKUX BCHICCTB, pPacCliO3HABAaTh OIIBITHBIM IIYyTEM HOHBI,
IMPUCYTCTBYIOIIMEC B BOAHBIX paCTBOpAX HCOPIraHNYCCKUX BCUICCTB;

c(hOpPMHUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii MoCPEeCTBOM COCTaBIEHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT
pa3nUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XWMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemrHero Bo3aeicTBus (mpunIiun Jle [llaTtense);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaTh XUMUUYCCKHUC ITPOLICCCHI, JICKKAINEC B OCHOBC
MIPOMBIINIJIICHHOI'0 TOJYYCHUSA CepHOI\/’I KUCJIOTBI, aMMHaKa, a TaK¥XKe€ C(i)OpMI/IpOBaHHOCTB



IpeCTaBICHU 00 OOIIMX HAYYHBIX MPUHIMUIAX M KOJOTHYECKHX MPOOIeMax XUMHYECKOTO
MIPOM3BOICTBA;

C(OPMHPOBAHHOCT, YMEHUH MPOBOJUTH BBIYUCICHHS C HCIOJB30BAaHHUEM TOHATHS
""MaccoBasi 0l BeIleCTBAa B pacTBOpe', OOBEMHBIX OTHOUIEHHM Ta30B HpPU XHMHUYECKUX
PeaKIHsIX, MacChl BELIECTBA HJIM 00beMa I'a30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UIIH
00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3(h(heKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHS MAcCChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS YHEPIHH;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIIOIATh MpaBWIa TMOJIB30BAHUS XUMUYECKON TOCYI0N H
1a60paTOPHEIM 000pYAOBaHUEM, a TAKXKe MpaBuUiia 0OpaIlleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH 10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB;

C(OPMHPOBAHHOCT, YMEHHUH IUIAHUPOBATh W BBHIMOJHATE XMMHUYECKMHA HSKCHEPUMEHT
(paznoxeHue TNEpOKCHIa BOJOPOJAa B MPHCYTCTBUM KaTajln3aTopa, OINPEAEICHHUE Cpeibl
PacTBOPOB BELIECTB C MOMOUIbI0 YHHUBEPCAILHOTO MHIMKATOPA, BIMSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM peakiuu, peaklid HOHHOro OoOMeHa, KaueCTBEHHbIE pEeaklUy Ha
cyabdar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, pEIlIeHHE AKCIEPUMEHTAIbHBIX
3amady no TtemaMm "Mertamibl" u "Hemeramnsl") B COOTBETCTBHM C TpaBWIaMH TEXHUKU
0€30MaCHOCTH MPH 0OpaIlleHNH C BELIECTBAMU U JJAOOPAaTOPHBIM 000PY/IOBAHUEM, MIPEJICTABIISAThH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (hopMe 3amucd ypaBHEHHUH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIHPOBAThH BHIBOBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(POpMAIHIO,
HOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeJICTBA MACCOBOM KOMMYHMKalUU, IHTepHET U ApYyTuX);

cOpPMUPOBAHHOCTh YMEHUH COONIOJATh NpaBHJA HKOJIOTMYECKH LIEJIecOo00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM [EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIeH MPUPOHON Cpellbl, 0CO3HABAaTh OMACHOCTh BO3/ICHCTBHS HA JKWBBIE OPTaHU3MBI
OTIpe/IeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1J[K, moscHATh Ha mpuMepax crocoObI
YMEHBIIIEHUS 1 TIPEAOTBPAIEHHUS UX BPETHOTO BO3JCHCTBUS HA OPTaHU3M UEJIOBEKA;

JIISL 06yqa101111/1x051 C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbiA: YMCHUC MPUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAaXx IMO3HAHWA BEIICCTB U XUMUYCCKUX ﬂBHeHHﬁ;

JUTSI CIIETIBIX U CTa00BUASIIMX 00yYaIOIIUXCs: YMEHHUE UCIIONIb30BaTh PENbeHO-TOUSHHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anmucu XxuMudeckux (Gpopmy!.

117.9. B ¢denepanbHbiXx W perHOHANBHBIX MpOLEAypax OIEHKM KauecTBa 0Opa3oBaHUS
WCTIONB3YyEeTCs TepeueHb (KoaupuKaTop) pacmpelesieHHbIX II0 KiaccaMm IMPOBEPSEMBIX
TpeOoBaHUIl K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHEr0 00IIEro
00pa3oBaHMs U DJIEMEHTOB COACPKAHUS 110 XHMHH.

Tabnuna 15
[IpoBepsieMmbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHON porpaMmel (10 kitacc)
Kon [IpoBepsieMble peIMETHBIE PE3yJIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTebHON IPOrpaMMBbl CPeTHETr0 0011ero 0opa3oBaHus

pe3yJbrarta

1 Teopernueckrie OCHOBBI OPraHUYECKON XUMHH




1.1

ChopMHUpOBAaHHOCTD  TMPEACTABICHUH O XHUMHYECKOH COCTaBISIOMICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MHpA, POJM XMMHHM B TO3HAHUU SIBJICHHM
npuposbl, B (OPMHUPOBAHWHM MBIIUICHHS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUIECKUX
3a/1a4 U IKOJIOTUYECKHM OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3/I0POBBIO U
PUPOJIHOI cperie

1.2

Brnagenne  cuctemoil  XMMMUYECKHMX — 3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIararolme MOHSTUS (Monexya, BaJICHTHOCT,
3JEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIEHMS, XUMHUYECKas CBS3b, MOJIb,
MOJIIpHasl Macca, MOJISIpPHbIA 00bEeM, YIIepOAHbIN CKeNeT, (PYyHKIIMOHATbHAs
rpynna, paavkai, W30MEPHs, U30MEpbl, TOMOJOTUYECKUN pAll, TOMOJIOIH,
YTJIEBOIOPOAbI, KUCIOPOJI- U a30TCOJEPIKAIINE COEAUHEHHUS, OMOIOTHYECKI
aKTUBHbIC BellecTBa (YIJEBOJIbI, JKUPBI, OEIKH), MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEITMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XUMUYECKOT0 CTpOEHHs opraHuuyeckux Beuiects A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUMN S3bIK XUMHH, (PAaKTOJIOTMUECKHUE CBEICHUS
O CBOHCTBaX, COCTaBe, NOJIYYeHHUH U O€30MaCHOM HCIIOJIb30BAaHUU
BAXHEHIINX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA

1.3

CdopMUpOBaHHOCTh YMEHUU BBISBISITH XapaKTepHbIC MPU3HAKU TOHSITHH,
yCTaHaBHI/IBaTI) HUX B3aMMOCBA3b, UCIIOJIB30BaTh COOTBeTCTBYIOHH/Ie IIOHATHUA
IIPU ONMUCAHMM COCTaBa, CTPOCHUS U IIPEBPALLCHUN OpPraHUYECKUX
COeIUHEHUN

1.4

c(OpMUPOBAHHOCTh YMEHMI HCIIONb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAILICHHON)
dbopMysl OpPraHMYECKHUX BEIIECTB M YypPAaBHEHUH XHUMHUYECKUX pPEaKIuil,
M3rOTaBIMBATh MOJEIN MOJIEKYJ OPIraHMUYECKUX BELIECTB JUIS MIUIIOCTPALUU
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopMUpOBaHHOCTh YMEHHI yCTaHABIMBATH NMPUHAICIKHOCTh U3yUCHHBIX
OpPraHUYECKHX BEIIECTB 10 MX COCTABY U CTPOCHHIO K ONPEACICHHOMY KJIACCy
(rpynme) coenmuHeHHH (YTJIIEBOAOPOMABI, KHCIOPOA M a30TCOJACpIKaIIne
COCAMHCHUS, BBICOKOMOJICKYJIAPHLBIC COCZ[I/IHCHI/ISI), JaBaThb UM Ha3BaHUA 110
cucreMatnueckorr HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHS ONpENeNsITh BUABl XUMHUYECKOM CBA3M B
OpPraHMYECKHUX COECAUHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH yMEHUSI TPHUMEHATH: MOJOXKEHHUS TEOPUU CTPOCHHS
opranudeckux BemecTB A.M. BytnepoBa A 0OBsACHEHHS 3aBUCHMMOCTHU
CBOMCTB BEILECTB OT UX COCTAaBA U CTPOCHMs; 3aKOH COXPAHEHHs MACChI
BEILECTB

VYruesopopoasl. Kucnopoacoaepxaiiyue n a30TCOAEpKalIUEe OPraHUYECKUE
COEIMHEHMS. BBICOKOMOJIEKYISIpPHBIE COEMHEHUS

2.1

CdopMHUpPOBAaHHOCTH YMEHHUH MPUBOIUTH TPUBUATIBHBIC HA3BAHUS OTJEITHHBIX
OpPTaHMYECKUX BEIIECTB (ITHIICH, MPOIMMUJICH, AalleTHJIEH, ITHJICHTIIUKOb,
rmrepud, ¢eHols, (opmanbAeTHul, aneTaableTH]l, MypaBbUHAs KUCIOTA,
YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCIJIOTA, CTEAPUHOBAs KHUCIIOTA, IJIKOKO3a,




bpyKTO3a, Kpaxmall, HeJUTi0I03a, TIUIIHH)

2.2

ChopMHUpPOBAaHHOCT,  YMEHHH  XapaKTepU30BaTh COCTaB, CTPOCHHUE,
buznyecKre U XUMUYECKUE CBONCTBA TUITUYHBIX TIPECTaBUTENEH pa3TUIHbIX
KJIACCOB OpTraHUYECKHX BEMIeCTB (METaH, 3TaH, THUICH, IIPOIIICH, alleTUJICH,
Oyraauen-1,3, MeTmioyTaauen-1,3, OcH301II, METaHOII, 9TaHOII,
STWICHIJIUKOJIb, TIUICPUH, (DEHOJI, alleTaIbJICTH/l, MypaBbUHAS U YKCyCHAast
KHUCTIOTHI, TJIFOK03a, KpaxMal, [eJUTI003a, aAMUHOYKCYCHAsl KUCIIOTA)

23

C(I)OpMPIpOBaHHOCTL YMCHUA UWITHOCTPHUPOBATH T'CHECTUYCCKYIO CBA3bL MCIKIY
TUIIMYHBIMUA NPCACTABUTCIIIMU PA3JIMYHBIX KJIACCOB OPraHMYCCKUX BCIICCTB
YPpaBHCHUAMU COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKI_II/Iﬁ C UCIIOJIB30BAHHUECM

CTPYKTYPHBIX (hOpMyII
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ChopMupoBaHHOCTH YMEHUS XapaKTEPU30BATh HCTOYHHUKH YTIIEBOIOPOTHOTO
CeIpbsi (HE(Th, MPUPOAHBIA Ta3, Yrojib), CIHOCOOBI WX MEPEPadOTKH H
NPaKTUYEeCKOe MPUMEHEHHUE MTPOAYKTOB IepepadoTKH

XUMHA U )KU3HB. PacueTsl

3.1

ChopMHUpPOBAaHHOCT, yMEHUH BIAJETh CHUCTEMON 3HAHMK OO0 OCHOBHBIX
METO/JaX HAyYHOTrO TO3HAHHUA, HCIOJB3yeMbIX B XUMUU TPH H3YUYEHUU
BEIIECTB U XMMHUYECKHUX SBJIEHUH (HAOIIO/IeHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICIUPOBAHUE), MCIOJIB30BATh CHUCTEMHBICE XUMHUYECKHWE 3HAHMS IS
NPUHATHUS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEILIECTBAMH U UX TPUMEHEHUEM

3.2

CdopMupoBaHHOCTH YMEHHI COOTIOAATH MTPABUIIA TIOJIB30BAHUS XUMHUYECKOM
NOCYIOH M J1a00paTOpPHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUIIa OOpAIICHUS C
BCIICCTBAMH B COOTBETCTBHU C HWHCTPYKIUSAMH TIO  BBIIOJTHCHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB
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ChopMupoBaHHOCT yYMEHHMH IUIAHUPOBATh U BBINOJIHATH XHUMHYECKHMA
SKCIIEPUMEHT (TpeBpallleHus OPraHMYEeCKUX BEIEeCTB IPU HarpeBaHuH,
[IOJIy4YEHUE DOTUJICHA M HU3YYEHUE €r0 CBOWCTB, KAUYECTBCHHBIC pPEAKLUU
OpraHMYECKUX BEILECTB, JE€HaTypauus OEIKOB NpU HArpeBaHUH, LIBETHBIE
peakuuu OeNKOB) B COOTBETCTBUM C IPAaBUIAMU TEXHUKHU 0€30IaCHOCTHU MPH
oOpallleHnH ¢ BellecTBaMU U Ja00PaTOPHBIM 000pYyI0BaHUEM; IPEICTABIATD
pe3yJabTaThl XUMHMYECKOIO HKCHepUMEHTa B (opMe 3amucu ypaBHEHH
COOTBETCTBYIOIIMX pPEAKIUM U (POpPMYJIUPOBaTH BHIBOJBI Ha OCHOBE 3TUX
pe3yabTaToB

3.4

CdopMHpOBaHHOCTh YMEHUW TMPOBOJIUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsAM (MacChl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WU
MPOAYKTAa PEaKIUU MO M3BECTHBIM Macce, 00beMy, KOTUYECTBY OJHOTO U3
HCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIHH)

3.5

ChopMupOBaHHOCTH YMEHHH KPHUTHYECKH aHATU3UPOBATh XHUMHYECKYIO
UH(POPMALIMIO, TOJyYaeMYI0 U3 pa3HbIX HMCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, cetb UHTEpHET U pyrHe)

3.6

CdopmupoBaHHOCTH ~ YMEHUH  cOONMIOJATh  MpaBWJIa  SKOJOTHYECKH
1es1eco00pa3Horo MoBeneHus] B OBITY M TPYJOBOH AEATEIBHOCTH B IIEISAX
COXpPaHEHHUS CBOETO 370POBbsI U OKPYXKAIOIIeH MPUPOTHOIM Cpeibl, 0CO3HABATD




OTIaCHOCTh BO3JICHCTBHS HA )KUBBIE OPTraHU3MBI OMTPEICIICHHBIX OPTaHUYECKUX
BellecTB, MoHuMMas cmbicn mokaszarens [IJIK (mpemenpHO nmomycTuMoi
KOHIICHTPAIIMK), TOSACHATh Ha TPHMEpax CHOCOOBl YMCHBIICHHUS |
MPEeAOTBPALICHUS UX BPEIHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA

Tabmnuua 15.1

[IpoBepsiemble anemenThl cofepxanus (10 kiacc)

Kon

[TIpoBepsieMblil AIEMEHT COJIEPHKAHUS

TeopeTnyeckue OCHOBBI OPraHMYECKOM XUMHH

1.1

[Ipenmer opraHuuecKkod XHMHH: €€ BO3HHUKHOBEHHE, pa3BUTHE U 3HAUCHUE B
MOJIYYCHHMM HOBBIX BCHICCTB U MATCPUAJIOB. TeopI/ISI CTPOCHUSA OPraHUYCCKUX
coenquuennit A.M. byTtiiepoBa, ee OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (OpMYJIBl OpraHHYECKHX BeElIeCTB. [ oMmonorus, u30OMepHs.
XuMHu4eckasi CBA3b B OPraHUYECKUX COCIMHEHMSIX - OJIMHAPHBIE U KPATHBIE CBSI3H.
[IpencraBnenue o kinaccuukay OpraHUIEeCKUX BEIIECTB

1.3

HOMeHKJ'IaTypa OpTraHHYCCKUX Coe,I[I/IHeHI/Iﬁ (CI/ICTeMaTI/IquKaSI) U TPUBHAJIBHBIC
Ha3BaHUS BaXKHCUIIINX HpCI[CTaBI/ITeJ'Ief/'I KJIaCCOB OPraHNYCCKNX BCUICCTB

Yraeroaopo bl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psii. MeTaH u 3TaH - mpocTeiine
NpPEJCTaBUTENIN aJKAHOB: (U3MYECKHEe M XHMHUYECKHE CBOICTBa (peakiuu
3aMELIEHUs U TOPEHU ), HaX0XACHUE B IPUPOJIE, OTyUYEHHE U TPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHMU pAd. OTWIEH W MPONUIECH -
MPOCTEHIINE TPEACTABUTETN AIKEHOB: (U3MYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuMu THUIPUPOBAHUS, TaJIOTCHUPOBAHMS, THApATallMM, OKHUCIECHUA U
HOJII/IMepI/ISaLII/II/I), MOJIy4YCHHUC U MTPUMCHCHUC
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Ankanuensl: Oyragwen-1,3 wu wmerwnOyraguen-1,3: cTpoeHue, BaKHEHUIIHE
XUMHUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [logyueHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI
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AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUN psn. AIETUIEH -
OPOCTEHIIMKA MPEACTaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUue WU
XMMHYECKHE CBOWCTBA (peakUuu TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THMApATAIUH,
TOPEHHs), TOJTyuyeHHE U IPUMEHEHNE

2.5

Apensl. bensoin: cocras, cTpoeHue, GU3NUECKUe U XUMUYECKHUE CBOMCTBA (peakuu
TraJIOTEHUPOBAHMUS U HUTPOBaHUs), MOITy4YeHHE U IpUMEHeHue. Toiyous: cocTas,
CTpOeHUE, (HU3MUECKHEe M XUMHUYECKHE CBOMCTBa (PEaKLMU IaJOre€HUPOBAaHUS U
HUTPOBaHUs), MOJyuYe€HUE U NpUMeHeHue. TOKCHMUHOCTh apeHoB. ['eHeTnueckas
CBSI3b MEX[Y YTIJIEBOAOPOAaMH, IPUHAICKALIMMHU K PA3IMYHBIM KJlaccaM

2.6

[IpupoanHbie UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHsblii ra3 u momyTHbIE HEe(TIHbIE
ra3el. Hedtes u ee mpoucxoxaenue. CrocoObl mepepaboTku HeTH: MEeperoHka,
KPEKUHT (TePMHYECKHid, KaTaJuTHuecKuil), muponus. I[IpoaykTel mepepaboTku




HeQTH, WX NPUMEHEHHE B TPOMBIIIICHHOCTH W B ObiTy. KameHHBIN yromp u
HPOAYKTHI €ro nepepaboTku

KI/ICJ'IOP oacoAcpKauUeC OpraHn4eCKUC COCANHCHUSA

3.1

[IpenenbHple OAHOATOMHBIE COUPTHL. METaHON U 3TAHOJ: CTPOCHUE, (PU3UYECKHE U
XUMHYECKHE CBOMCTBA (peakUUu C aKTUBHBIMU METaJlJIaMH, TaJIOr€HOBOI0POIaMH,
rOpeHue), NpuMeHeHue. BomoponHble CBSI3M MEXIy MOJEKyJIaMU CIHPTOB.
[lelicTBre MeTaHOJIA M 3TaHOJA HA OPraHU3M 4YeJlIOBeKa. MHOrOATOMHBIE CIIMPTHI.
OTWIEHTTIUKONb W TIMLEPUH: CTpPOeHHE, (pu3nyeckrue M XMMUYECKHE CBOMCTBa
(B3auMosielicTBUE CO IIEJTOYHBIMM MeETalJlaMH, KauyeCTBEHHas peaklus Ha
MHOTOAQTOMHBIE CHUPTHI). JlelicTBMe Ha OpraHu3M 4yeloBeka. I[IpuMmeHeHue
TJIMLEPUHA U STUIEHTIIUKOISA

3.2

®deHouT: CTpOCHUE MOJICKYJIbI, (U3NUECKHE U XUMHUECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue genona

3.3

Anpreruapl U KeToHbl. DOpMaibIeruy], aueTaabAeTHa: CTPOCHUE, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA (pEaKUUu OKUCICHHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHBIC
peakuun), noy4eHue u NpUMEHEHNE

3.4

OOHOOCHOBHBIE MpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAasE M YKCYyCHas
KHCIJIOTBI: CTPOECHUE, PU3NUECKHUE U XUMUYECKHEe CBOMCTBA (CBOMCTBaA, 00OLIMe JUIs
KJlacca KUCJIOT, peakius 3Tepu(ukanumn), noryueHie u npuMenenune. CreapuHoBast
Y 0JIEMHOBAsl KUCIIOTHI KaK MPECTaBUTEINN BBICIINX KapOOHOBBIX KMCIOT. MbliIa Kak
COJIX BBICIINX Kap6OHOBBIX KHCJIOT, X MOIOIIIEC I[CﬁCTBHG

3.5

Crnoxnble 3(pUpbl Kak MPOM3BOAHBIE KapOOHOBBIX KHCIOT. [HIpONH3 CIOXKHBIX
s¢upoB. XKupsl. ['maponus sxupoB. Ilpumenenue >xupoB. buonormueckas posib
KUPOB

3.6

VYrneBoabl: coctaB, KiaccuuKalus YIrJIeBOJAOB (MOHO-, AM- U IOJIKCAXapUIbl).
I'moko3a - mnpocredmmii MoHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl,
duznyeckue U XMMUYECKHE CBOICTBa (B3aumojeiicTBue ¢ rugpokcuiom meau (II),
OKHCIICHHE aMMHUauHbIM pacTBOpOM okcuia cepedpa (I), BoccranoBnenue, OpoxeHue
[JIIOKO3bl), HAXOXXJEHHWE B MpUpOJE, MpPUMEHEHHE, OHOJOruYecKas poJb.
®orocunre3. Dpykro3a Kak H30MEp INIOKO3bl. Kpaxman u 1emonos3a Kak
npuposHbie nojgumepbl. CTpoeHHe Kpaxmana M LeJUIoi03bl. Pusznyeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (FHIpoin3, KadeCTBEHHAs peakiys ¢ HOI0M)

A30Tcoz[ep>1<amne OpraHn4eCKUC COCANHCHU A

4.1

AMUHOKHCIOTHl Kak aM(OTEpHble OpraHHuYecKue coeAuHeHus. duznueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TINuiuHa). buonoruyeckoe
3HauUEHUE aMMHOKHCIOT. [lenTuabt

4.2

benku kak npupoaHble BBICOKOMOJIEKYJIApHbIE coequHeHus. [lepBuunasi, BropuyHast
U TpeTuyHas CTPYKTypa OenkoB. XHUMHUYECKHE CBOICTBa OENKOB: THAPOJIN3,
JIeHaTypalysi, KaYeCTBEHHBIC peaKIu Ha OeIKu

BricokoMoeKyIspHbIE COETUHEHUS

5.1

OCHOBHBIC IIOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL INOJUMCEpU3ALUU, CPCAHASA MOJICKYJIAPHAA




Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIMHEHUH -
HOJMMEPHU3alMs U MOJTUKOHAEH CAIHS

5.2 OKCIEpUMEHTAIbHbIE  METOJbl M3Y4YEHHUS BEIIECTB M MX [PEBPALLCHUN:
O3HAaKOMJICHHE C 00pa3laMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, TLIaCTMAcCC,
Kay4dyKoB. [lonydyeHre CHHTETUUECKOTO KayuyKa U PE3UHBI

Tabmauua 15.2

[TpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHOl TTporpammsl (11 kmacc)

Kon [IpoBepsieMbie IpeIMETHBIE PE3YIbTAThI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOrpaMMBbl CPETHETO 00IIIEer0 00pa3oBaHUs
pe3yJibrarta
1 TeopeTnueckre OCHOBBI XUMUU
1.1 Bnagenue  cucteMol < XMMUYECKUX  3HAHUW, KOTOpas  BKIIIOYAET:

OCHOBOIIOJIATAIOIINE MOHATHUS (XMMHUYECKHH SJEMEHT, aTOM, JJIEKTpOHHAas
o0oJouka aroma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIATENFHOCTb, CTETIEHb OKHCIEHUS, XUMHUYecKas
CBsI3b, MOJTb, MOJISIPHASI MacCca, MOJIIPHBINA 00hEM, KPUCTAJUTMYECKAs pEIIeTKa,
TUTBl XUMHYECKHX pPEaKIHi (OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHAOTEPMUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOpP, JJIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, ANEKTPOIUTHYECKAS JUCCOLIMAIINA, OKHUCJIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOMN peakIuu, XMMUYECKOe PaBHOBECHE);
TEOpUH U  3aKOHBI  (Teopus  DIEKTPOJUTHYECKOHW  TUCCOLIMAINH,
[Tepuoanueckuit 3axon JI.MI. MenpaeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH, (DaKTOIOTHUECKHUE CBEICHUS
O CBOIICTBaX, COCTaBe, IIOJIy4EeHHUH M 0O€30IaCHOM HCIIOJIb30BaHUU
BaXHEHIIMX HEOPraHMYEeCKMX BeUIeCTB B OBITY U  MPAKTUYECKOM
JESTEIbHOCTH YEeJI0BEKa

1.2 ChopMupoBaHHOCT YMEHHH BBIBIATH XapakTepHbIE TPU3HAKKA H
B3aMMOCBSA3b U3YUYCHHBIX MOHATUMN, IPUMEHATh COOTBETCTBYIOIINE MOHATHS
IIPM ONMUCAaHWUU CTPOCHUS M CBOMCTB HEOPraHMYECKHUX BEIIECTB M HX
IIPEBPALICHN; BBIABIATh B3aUMOCBI3b XUMHUECKUX 3HAHUM C MOHATUAMU U
IIPEACTABJICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 Bnagenue OCHOBHBIMM METOJAMHU HAYYHOIO T[O3HAHMS BEIIECTB U
XUMHUYECKHX  siBIeHMN  (HaOJrofeHwe,  U3MEpeHHe,  JIKCIEPHUMEHT,
MOJICIIUPOBAHNE)

1.4 ChopMHUPOBAaHHOCTH YMEHHM ONIPENEISATh BaICHTHOCTh U CTENIEHb OKUCIICHUS

XUMHYECKHX DJJIEMEHTOB B COEIUHEHMSAX pPa3jIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3U (KOBaJEeHTHAas, MOHHAs, METalJIn4yecKasi, BOJIOPOAHAs) B
COCJIMHEHUAX, THUIl KPHUCTAUIMYECKOM PELIETKH KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAsI, METaJNInYecKasi)

1.5 ChopMHUpPOBAaHHOCT, YMEHUW OMPEACNATh XapakTep Ccpeiabl B BOIHBIX
pacTBOpax HEOPraHUUYECKUX COSTUHEHUN




1.6

ChopMupoBaHHOCTh YMEHHS KIAaCCHU(DUIIUPOBATh XUMHUYECKHE PEAKIIMU IO
pasIMYHbIM TpU3HAKaM (YMCIYy M COCTaBy pEarupyrolluX BEILECTB,
TETIOBOMY 3((EeKTy peakiiy, U3MEHEHUIO CTETICHEH OKHUCIICHUS JIEMEHTOB,
00paTUMOCTH peakliy, yJacTUIO KaTalln3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHUIH COCTaBIATh YPAaBHEHMS pPEAKLUN pa3IUyHbIX
TUIIOB, IOJIHBIE W COKpAIICHHbIE YPAaBHEHMsI peakUuil HMOHHOro oOMeHa,
YUUTBIBas YCIOBHSL, IPU KOTOPBIX ATH pEaKLUU UAYT 10 KOHLIA

1.8

C(I)OpMPIpOBaHHOCTL yMCHI/Iﬁ MNpoOBOAWUTL pPCAaKIMH, TMOATBCPKAAIOIINC
KaueCTBECHHEIM COCTaB Pa3IMYHBIX HCOPraHUYCCKHUX BCHICCTB, PaClliO3HABAThH
OIIBITHBIM  MYTEM  HOHBLI, TMPUCYTCTBYIOIIIMC B BOJHBIX PacCTBOpPaAx
HEOPTaHNYCCKUX BECIICCTB

1.9

ChopMHUpOBAaHHOCTh YMEHHH PpACKphIBaTh CYINIHOCTh OKHCIHTEIBHO-
BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ HOCpCI{CTBOM COCTAaBJICHUA 3HCKTp0HHOF0
OaylaHca 3TUX peaKIui

1.10

CdhopMHUPOBaHHOCTH YMEHUM OOBSACHATH 3aBUCUMOCThH CKOPOCTH XUMUYECKON
pEaKIy OT PA3IUYHBIX (PaKTOPOB

1.11

ChopMupoBaHHOCTE YMEHUI OOBICHITH XapaKTep CMEIICHHSI XUMUIECKOTO
paBHOBECHS] B 3aBHCHMOCTH OT BHEIIHEro Bo3jaedcTBus (nmpuHiun Jle
[[Tarense)

OO0mias 1 HeOpraHU4ecKas XUMUs

2.1

CdhopMHUpPOBAaHHOCTH, YMEHUW pacKpbIBaTh cMbIcH llepromnyeckoro 3akoHa
JAN. MenneneeBa W JIEMOHCTPUPOBATb €ro  CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIIbHYIO M POTHOCTUYECKYIO (PYHKITUU

2.2

ChopMHUpPOBAaHHOCT, yMEHHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHX 3J€MEHTOB 1 - 4 mepuonos [lepuoauueckoil cucTeMsl
xumuyeckux sneMmentoB JI.M. MenneneeBa, ucnonb3ys moHstus '"s-, p-, d-
JNIEKTPOHHBIE ~ opburtanu", '"sHepreruyeckue ypoBHH',  OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOWCTB XHMHUYECKHX DJJIEMEHTOB M HUX
COEIMHEHUI 110 epuoAaM U rpynnam [leproaudeckoi cucTeMbl XUMHUYECKUX
anemenToB JI.1. Menneneena
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ChopMHUpPOBAaHHOCT, YMEHHMM XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HCOPTaHUYCCKUX BCHICCTB PpPa3JIMYHBIX KJIACCOB,
MOJITBEPKIaTh CYILIECTBOBaHHE TeHETHYECKOMN CBS3U MeXIy
HCOPTaHNUYCCKUMHU BCIICCTBAMH C ITOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX
XUMHYECKUX PEaKIUi
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CdopMupoBaHHOCTB YMEHUU YCTAaHABIINBATh IIPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBY K OIPEIEICHHOMY Kiaccy (FpyIe)
COEIMHEHUI (IpOCTble BEIIECTBA - METaulbl M HEMETalUlbl, OKCH]BI,
OCHOBAHMS, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTH YMEHUH HCIIONB30BaTh XMUMUYECKYI0 CHMBOJIUKY JUIS
cocTaBiieHUs] (OpMyJl BEIIECTB W YPAaBHEHUH XMMHYECKMX peaKIHi,
cucrtemarnueckyto HomeHknarypy (IUPAC) u TpuBHanbHblE Ha3BaHUS
OTJENbHBIX HEOPraHWYEeCKUX BeleCTB (yrapHblii Tra3, yIJIEKHCIbIH Ta3,




aMMUaK, TralleHas W3BECTh, HETallleHas W3BECTh, MHUTHEBAsl COJA, MUPHUT H
Ipyrue)

2.6

ChopmupoBaHHOCTH YMEHUIl  XapakTepu3oBaTh (OMHCHIBATH) OOIIHME
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB PA3JIMYHBIX KIIACCOB,
MOJITBEPKIATh CYILIECTBOBaHHE TEeHETHYECKOMN CBSI3U MEXIy
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PeaKIHii

2.7

CdopMupoBaHHOCTh YMEHHH IUIAHUPOBATh U BBIMONHITH XUMHUYECKHUI
JKCIIEpUMEHT  (pa3lio)KeHHe TMepoKCHIa BOJOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OIPEAEIEHUE CpPEIbl PacTBOPOB BEIIECTB C IOMOILBIO
YHUBEPCAJIBLHOTO MHAMKATOpA, BIMSHHE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKON peakiiu, peakilui HOHHOTO OOMeHa, KaYeCTBEHHbBIE pEeaKIIUU Ha
cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHUS, peIIeHue
AKCIIEPUMEHTANbHBIX 3a7ad 1o Temam "Metamel" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBUJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHUH C
BEIIECTBAMH U JTA0OPaTOPHBIM O0OPYIOBAHUEM; MPEACTABIATh PE3YIbTATHI
XUMHYECKOI0 HKCIIEPUMEHTa B (hOpMe 3alHiCH ypaBHEHUH COOTBETCTBYIOIINX
peaxiuit 1 GOopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

CdopmMupoBaHHOCTH YMEHHIA COOTIOAATH MTPaBUIIA TIOJIB30BAHUS XUMHUYECKOM
MOCYJI0M 1 J1a00OpaTOPHBIM 000pPYOBaHUEM, a TAKXKE MpaBUjIa OOpaIIeHUs C
BeIIeCTBaMun B COOTBETCTBUHN C HHCTPYKIUAMHA 1o BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB

2.9

ChopMUpoBaHHOCTh YMEHHMI XapakTepHU30BaThb XUMHYECKHE IPOLIECCHI,
JIeXKallre B OCHOBE MTPOMBIIIUIEHHOTO MOJYYEHUs CEPHOM KUCIIOThI, aMMHUaKa,
a Takke COPMUPOBAHHOCTD MPEJICTABICHHM 00 OOIIMX HAYYHBIX TPUHIIAIIAX
¥ DKOJIOTUYECKUX MPOOIeMax XUMUIECKOTO MMPOU3BOJICTBA

XUMHS U KU3Hb. PacueTsbl

3.1

ChopMHUpOBAaHHOCTD  TPEACTABICHUH O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XMMHHM B TO3HAHWUU SIBJICHHIMA
npuposbl, B (OPMHUPOBAHMHM MBIIUICHHS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUIECKUX
3a/1a4 U IKOJIOTUYECKHM OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3/I0POBBIO U
PUPOJIHOI cperie

3.2

CchopMupoBaHHOCT yYMEHHUH KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(bOpMaLMIO, TOJYyYaeMyl0 W3 Pa3HbIX HCTOYHHMKOB (CPEICTBAa MacCOBOI
KOMMYHHKAIMH, ceTb IHTEepHET U npyrue)

3.3

CdopmupoBaHHOCTH ~ YMEHUH  COONMIOJATh  MpaBWJIa  DKOJOTHYECKHU
11eJIeCO00Pa3HOTO TMOBENCHUSI B OBITY W TPYAOBOW JAESITEIBHOCTH B IEIAX
COXPaHEHHUS CBOETO 37I0POBBS M OKPY>KAIOIIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh ONMACHOCTbH BO3ICHCTBUS Ha >KMBBIE OPraHU3MBbI OIPEAEICHHBIX
BEIIECTB, MOHUMasi cMbIC nokazarteds [1JIK, mosicHATh Ha mpuMepax crmocoOb
YMCHBIICHUA W NPCAOTBpAlICHUA WX BPCIAHOIO BOSIICfICTBPIH Ha OpraHusMm
YyeJioBeKa

3.5

CdopmMupoBaHHOCTh YMEHHUI MPOBOJUTH BBHIYHUCICHHUS C HCIOJIb30BAaHUEM




MOHATHUS '"'MaccoBasi JOJs BEIIECTBA B pacTBope', 0OBEMHBIX OTHOIIECHUU
ra3oB MPU XUMHYECKHX PEaKIMIX, MAacChl BEllecTBa WM 00beMa ra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O00BEeMYy OIHOTO U3
YYacTBYIOUINX B PEAKIIUU BELIECTB, TEINIOBOrO 3¢ (eKTa peakliud Ha OCHOBE
3aKOHOB COXPaHEHHUsI MAaCChl BEIIECTB, IPEBPAILICHHS U COXPAHCHUS YHEPTUU

Tabmuma 15.3

[TpoBepsiembie aeMeHThI coaepkanus (11 kmacc)

Kon

HpOBep}ICMHﬁ QJICMCHT COACPIKaAHUA

TeopeTnyeckue OCHOBBI XUMUHU

1.1

XUMHUUECKUH 37eMeHT. ATOM. SInpo aToma, M30TOIBL. DJIEKTPOHHAs 000JOYKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOWUTAH, S-, pP-, d-2JIE€MEHTHI.
OcobOeHHOCTH pacmpesielieHus] JJIEKTPOHOB IO OpOUTAIsIM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTYpALHsI aTOMOB

1.2

[lepuonnueckuii 3akoH u Ilepuoguyeckas cucrema XUMUYECKUX diaeMeHToB J[.1.
MenneneeBa. CBsi3b NEPUOJUYECKOTO 3akoHa © [lepuoanyueckoil CUCTEMBI
xumudeckux snemeHtoB J[.M. MeHneneeBa ¢ COBpEeMEHHOM TEOpHUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
00pazyeMbIX UMH TIPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIINaM U Iepruo aM. 3HaYCHHE
MEePUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH

1.3

Crpoenue BeniecTBa. XUMHUYECKasi CBA3b. Buabl XUMHUUECKO# CBsi3U (KOBaJEHTHAs
HEMoJIsIpHasl M TOJIApHAasl, HOHHAs, MeTajuinueckas). MOHbI: KaTHOHBI M aHUOHBI.
Mexanu3mbl 00pa30BaHMs KOBAJIGHTHOM XUMUYECKOU CBsI3M (0OMEHHBIN U TOHOPHO-
aKuenTopHslit). Bogopoanas cBsa3b

1.4

BanentHocts. QHCKTpOOTpI/IHaTGJIBHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MOJNEKYJISPHOIO M HEMOJEKYJSAPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBa. THUMBI KPUCTAIIMYECKHX pEIIEeTOK. 3aBHCHUMOCTh CBOMCTBa
BEUIECTB OT TUIA KPUCTAUIMUECKOHN pemeTku. IIoHATHE 0 IuCnepCcHBIX cucTeMax.
HcTuHHbBIE U KOJUIOMHBIE PACTBOPHI. MaccoBasi 10151 BEIIECTBA B PACTBOPE

1.6

Knaccudukanus Heopranwmdeckux coeauHeHnd. HomeHkmaTypa HeOpraHMYecKuX
BELIECTB

1.7

Xumnueckas peakuusi. Kiiaccuduxanus XuMUIecKuX peakuuii B HEOpraHWIECKON
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHECHUs U
[IPEBPALLCHNS SJHEPTUU IIPU XUMHUYECKUX PEAKLIMIX

1.8

CKOpOCTPh peaKiii, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatumbie peakiuu. XuMHU4Yeckoe paBHoBecue. DakTopbl, BIUSIONIKE HaA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnekTponuTnueckas auccornmanus. CuiabHble U ciaObie anekTponuthl. Cpena
BOOHBIX paCTBOpOB BCIICCTB: KI/ICJ'IaSI, HeﬁTpaﬂBHa?[, mIeJIouHasl. PeaKHI/II/I HOHHOI'O
obMeHa




OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC pcakuuu

Heoprannueckas xumus

Hemeramnsl. Ilonoxenne HemeramioB B [leproandeckoil cucTeMe XMMHYECKHX
anemeHToB J[.M. MenaeneeBa U 0COOEHHOCTH CTpOeHHMsS aToMoB. Dusznueckue
CBOICTBa HEMETAJJIOB. AJUIOTPONUS HEMETA/UIOB (Ha MpUMepe KHUCIOpOAa, Cephbl,
docdopa u yrnepona)

2.2

XUMHUUECKUE CBOMCTBA BAXKHEHUIIIMX HEMETAJIIOB (TaJIOTeHOB, CEpbI, a30Ta, pocdopa,
yIaepoaa U KPeMHUS) U UX COEAMHEHUN (OKCUIOB, KUCIOPOIACOAEPKAIMX KUCIIOT,
BOJOPOAHBIX coenuHeHui). IlpumeHeHne BaKHEHWIIMX HEMETAIOB U HX
COeIUHEHUN
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Mertamnel. Ilonoxxkenue MetaisioB B Ilepuoguyeckoil cucteMe XHUMHUYECKUX
anemenToB /.M. MenneneeBa. OcoOEHHOCTH CTPOEHHS IJIEKTPOHHBIX 000JI0YEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cpoiictBa MeTamuioB. CIlaBbl METaJLIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METaJIIOB
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XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAJIOB (HATpUid, Kalui, Kaablui, MarHui,
QTIOMUHHMM, IIMHK, XPOM, XeJe30, Melb) M HX coeauHeHui. OOmme crocoOsl
MOJTy4eHusl MeTaJIoB. [IpuMeHeHre METaIIOB B OBITY U TEXHUKE

2.5

I'enernueckas CBSI3b HCOPTaHUYCCKUX BCHICCTB, NPHUHAMJICKANUX K PaA3TIUIHBIM
Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponmp xumum B oOecledyeHUU BKOHOFHQCCKOﬁ, 3HepFeTquCKOﬁ n HI/III_ICBOI>'I
6630HaCHOCTI/I, PasBUTHU MCIOUIUHBI. Ilousatue o HAay4YHBIX MC€TOOAaxX I1O3HAHHA
BC€IICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TOTYYCHHS
BOKHEHIINX BellecTB. YelnoBEeK B MHUpPE BEIIECTB U MaTEpPUATIOB: Ba)KHEUIIHNE
CTPOUTENIbHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE MAaTepHallbl, KPacKu, CTEKJIO,
KepaMHKa, MaTepHalibl MJis JJICKTPOHWKH, HAaHOMATepUallbl, OPTaHUYECKHE W
MHUHEpaJIbHbIEC YI00pEeHUs

3.3

XuMusg W 370pOBbE 4YEJOBEKAa: IMpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, IpaBuiIa 0E30MaCHOTO MCIOJIB30BaHUS MPENapaToB OLITOBOM XHMMHH B
OBCEIHEBHON XU3HU
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