117. depepanbHasa paboyasa nporpamma no y4yebHomy npegmety "Xumua"
(6a3oBbIN YpOBEHD).

117.1. ®enepanbHas pabouasi mporpamma mo ydeOHomy mnpenmety "Xwumwus" (6a30BbIi
ypOBeHb) (mpeameTHasi oomacts "EcTecTBeHHO-HAayuHbIE TTpeaMETHI") (J1ajjee COOTBETCTBEHHO -
MporpaMMa Mo XUMHH, XMMHs) BKIIOYAaeT MOSCHUTEIBHYIO 3aIlMCKy, COIACp)KaHUE OOy4eHHS,
IJTAHUPYEMBIE PE3YITBTaThl OCBOCHHSI IPOTPAMMEI TI0 XHMHH.

117.2. TlosicHutenpHas 3amucKa OTpaXkaeT oOlue LeNu M 3a/a4d H3Y4YeHMs] XUMUH,
XapaKTEPUCTUKY MCUXOJIOTMYECKUX MPEANOCHUIOK K €€ M3Y4YEHHIO OOydYarolIMMHUCS, MECTO B
CTpYKType yueOHOTo IJlaHa, a TaKkKe IMOIXOJbl K OTOOpY coJep)KaHHs, K OIpeaeleHUI0
IJIAaHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpe TEMaTHY€CKOTO MJIaHUPOBAHUSI.

117.3. Conpepxanue 0OyYeHHS pACKpbIBa€T COJACpP)KATCIbHBIC JIMHUHU, KOTOPHIC
MpeaaraTcs Ui 00s3aTeIbHOTO M3YYCHHUS B KKIOM KIACcCe HAa YPOBHE CPEIHEro OOIIero
oOpazoBaHusl.

117.4. IInanupyemblie pe3yabTaTbl OCBOCHHS MPOrPAMMBI IO XUMUH BKJITIOYAIOT IMYHOCTHBIE,
METanmpeaMETHbIE pe3ylbTaThl 3a BECh MEpUOa OOY4YeHHsS Ha YpOBHE CpEIHEro oOIero
o0pa3oBaHUsl, a TAKXKE MPEAMETHBIC TOCTHXKEHHST 00yUaroIIerocs 3a KaXKIbli roJy 00yueHus.

117.5. NosscHUTenbHaA 3anucka.

117.5.1. IlporpaMmMa o XMMHUHU Ha YPOBHE CpEHETO 00IIero oopa3oBaHus pazpadoTaHa Ha
OCHOBE TpeOOBaHUH K pe3yIbTaTaM 0CBOCHUS OCHOBHOW 00pa30BaTEIbHOM MTPOTPaMMBbI CPETHETO
obmero obpazosanus, npencrasieHubix B PI'OC COO, ¢ yyerom Konuenuuu npenonaBaHus
yuebHoro mpenmera "Xumus" B o0Opa3oBarenbHbIX opraHm3anusx Poccuiickoit deneparmm,
peanu3yomruX OCHOBHBIE 00pa30BaTeNbHbIE IPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN (heepaabHO
paboueli mporpaMMbl BOCIIUTaHHUS.

117.5.2. OcHOBY NOAXO/OB K pa3pabOTKe MPOTrpaMMBbl 10 XUMHH, K ONPEIEICHUI0 00Iei
CTpaTeruy oOyuyeHMsl, BOCIIUTAHUSA U Pa3BUTHs OOydyaroIMXcs CpeAcTBaMHU y4eOHOro mpeaMera
"Xumus" ans 10 - 11 kimaccoB Ha 6a30BOM YpPOBHE COCTAaBHUIIM KOHILIETITYyaJbHbIC MOJOXKEHHS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IIeNIei, coAep)KaHus, pe3yiIbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

117.5.3. B cOOTBEeTCTBMHM C JaHHBIMH TOJIOKCHHSIMH IIporpamMma Io XuMHHU (0a30BbIi
YPOBEHB) Ha YPOBHE CPEAHETO 00IIeTO0 00pa30BaHUS:

yCTaHaBIWBaeT o0s3aTenbHOe (MHBAPHAHTHOE) MPEAMETHOE COACpIKAHUE, OIpeeIsieT
KOJIMUECTBCHHBIC W KAUECTBCHHBIC €r0 XapaKTEPUCTHKH Ha KaXKIOM dTale M3y4eHUs MpeIMera,
MpeIyCcMaTpUBaeT MPUHIIUIIBI CTPYKTYPUPOBAHUS COIEPKAaHUS M pacTpeeNICHHs €0 1Mo Ki1accaM,
OCHOBHBIM paszzieJiaM U TeMaM Kypca,

JIaeT MPUMEPHOE pacipeaeIeHne YIeOHbIX YacOB M0 TEMATHYECKUM pa3aesiaM, PeKOMEHyeT
MIPUMEPHYIO IIOCIEA0BATENILHOCT U3YYEHUA OTACIABHBIX TEM Kypca ¢ YY€TOM MEXIIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKH Y4YeOHOrO TIpoIecca, BO3PAaCTHBIX OCOOEHHOCTEH
obydarommmxcst 10 - 11 kmaccos;

JTaeT METOUYECKYI0 MHTEPIPETALMIO LIEJIEH N3yUeHUs MIpeAMETa Ha YPOBHE COBPEMEHHBIX
MIPHOPUTETOB B CHCTEME CpeIHEero oOmIero oOpa3oBaHMsI, COACP)KATEIBHOW XapaKTEPHCTUKU
IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl CpeIHEro 001Iero
oOpa3oBaHusl (JTMYHOCTHBIX, METAMpPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHUIOB Yy4eOHO-
MO3HABATENILHON JEATENIFHOCTH O0YYaIOLIerocsi 0 OCBOSHHIO cofepkaHus npeameta. [1o Bcem
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Ha3BaHHBIM IO3ULHUSAM B MPOrpaMMe IO XUMHUHU COONIOJEHa MPEEeMCTBEHHOCTh ¢ (peepasibHOM
paboueil mporpamMMoil OCHOBHOTO o00mero oOpa3oBaHus mo xumuu (st 8§ - 9 KiIaccoB
o0pa3oBaTeNbHBIX OpraHu3alnii, 0a30BbIi YPOBEHB).

117.5.4. IlporpaMma IO XHMHH SIBJISE€TCSI OPUEHTUPOM JUI COCTaBICHHUS pabounx
IIPOrpaMM, aBTOPBI KOTOPBIX MOTYT MpPENIOKHUTh CBOWM IOAXOA K CTPYKTYPHUPOBaHHWIO U
MOCIIEIOBATEILHOCTH M3Yy4EHHUs] yuyeOHOro Marepuana, a TakKe CBO€ BHUJCHHE OTHOCHTEIHHO
BO3MOYKHOCTU BbIOOpa BapUATUBHOM COCTABISIOLICH COAEpyKaHUS IMpeaMeTa TOMOIHUTENBHO K
00s13aTeNbHON (MHBApUAHTHOI) YaCTH €r0 COEpKaHMSL.

117.5.5. Xumnuyeckoe oOpa3zoBaHUE, MOTy4yaeMOe BBITYCKHUKAMHU 00I€00pa30BaTeIbHOM
OpTaHu3aIiy, SBISETCS HEOTHEMIIEMON YacThI0 MX OOpPa30BaHHOCTH W CIIY)KUT 3aBEPUIAFOIIUM
3TAaoM pealn3alii Ha COOTBETCTBYIOIIEM 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYLIMX
LIEJIOCTHOM cHCTeMe XMMHYEcKoro oOpasoBaHus. KiroueBble IEHHOCTH KacalOTCs MO3HAHUS
3aKOHOB TPUPOABI, (HOPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJOBEKa, a TaKKe
9KOJIOTMYECKU 0O0CHOBAHHOTO OTHOLLIEHMSI K CBOEMY 37I0POBBIO U IPUPOJHOM cpeze. Peannsyercs
XMUMHYECKoe 00pa3zoBaHue 00yUJaloUIMXCsl HA YPOBHE CPEHEro oo1iero o0pa3oBaHus CpeCTBAMU
yuebHoro npeaMera "Xumus', conepikaHue U NOCTPOEHUE KOTOPOIo ONPEENEHbl B IporpaMmme
[0 XMMUU C Y4eTOM cHeUU(pUKUA HAyKd XUMHM, €€ 3HA4eHUs B IO3HAHWU INPHUPOIBI U B
MaTepuajbHOM JKM3HM OOIIecTBAa, a TaKke C YydeToM OOMMX Leled U NPUHIMIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro oOmero oOpa3oBaHHS B
Poccuiickoit @enepanuu.

ITpu dhopmupoBanuu copepkanus npeamera "Xumua" ydTeHbl CIEIYIOLUIME MOI0XKEHUS O
cnienn(rKe ¥ 3HAYCHUH HAYKU XUMHH.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 pOJib B CO3JaHUH HOBOM
0a3bl MaTepraIbHON KyJIbTYpbl, BHOCUT CBOM BKJIaJ B (POPMUpPOBAHKE PALlMOHAIBHOTO HAyYHOTO
MBIIICHHS], B CO3JaHHE IEIOCTHOTO NPEACTaBICHUS 00 OKPY)KAIOIIEM MHUpPE KaK O €JUHCTBE
MIPUPOJIbI U YEJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUU Ha OCHOBE IMOHUMAaHUS BEIIECTBEHHOIO
COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBA3M MEXKIY CTPOCHHMEM BEUIECTB, MX
CBOMCTBaMHU M BO3MOXXHBIMH 00JTaCTIMH TPUMEHEHHS.

CoBpeMeHHass XuMHUS KaK HayKa CO3WJIaTeIbHAas, HayKa BHICOKMX TEXHOJIOTHH HaIpaBJICHA
Ha pelIeHHue DI00aNbHBIX MPOOJeM YCTOMYMBOTO pPAa3BUTHUS YEIOBEYECTBA - CBHIPHEBOM,
JHEPreTHUECKOM, MHIIEeBOM, HKOJOTHYECKOM O€30MacHOCTH W OXpaHbl 370pOBbsi. TecHO
B3aUMOJICUCTBYSl C JIPyTMMHU €CTECTBEHHBIMU HayKaMH, XHUMHsS CTajla HEOThEMJIEMOM YaCThIO
MHUPOBOH KyIBTYpbl, HEOOXOJMUMBIM YCJIOBHEM YCIEHIHOTO TPyda U JKHU3HH Ka)XJOro 4iieHa
o01ecTna.

117.5.6. B cooTrBeTcTBHH C OOMIMMH LEISIMH U IPUHIIUIIAMU CPETHETO 00IIET0 00pa30BaHUS
conepkanne npeamera "Xumusa" (10 - 11 kmaccel, 0a30BbI ypOBEHb U3yUEHHUsI) OPUESHTUPOBAHO
MIPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOYyYalOIIMXCS, HEOOXOOUMYIO MM JUIs
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COLIMYMa,
MPOJOIKEHUST 00pa30BaHUS B Pa3IMUHBIX 00IACTIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

117.5.7. Cocrapustromiumu npeamera "Xumus" sBiasitoTcst 6a30Bble Kypebl - "Opranuyeckas
xumus" u "OOmas u HeopraHuyeckas XUMHUs'', OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
ABJISIFOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUH M0 HEOPraHUYECKOW XUMHHU (C BKIIIOUEHUEM
3HaHUH U3 001Iel XMMUN) U OpraHudeckoil xumun. PopMHUpOBaHUE JAHHOW CUCTEMBI 3HAHUH MTPH
W3yUYEHHUH TMpeaAMeTa 00eCleurnBacT BOSMOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIINX MOHATUN, 3aKOHOB U TEOPHI XUMUH.



117.5.8. Crpykrypa comepxkanusi KypcoB - "Opranmueckas xumus" u "OOmas u
Heopranuyeckast Xumus" copMrpoBaHa B MpOrpaMMe 1Mo XUMUHU Ha OCHOBE CUCTEMHOTO MOIX0/1a
K M3YYCHHIO y4eOHOro Marepuana W OOyCIIOBJIIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM
3HaHUM HA OIPEJEIICHHBIX TEOPETHUYECKUX YPOBHAX. B Kypce opraHnyeckod XMMHH BEIIECTBA
paccMaTpHUBarOTCSl Ha YPOBHE KIIACCHYECKONW TEOPHH CTPOEHUS OPraHUYECKUX COETUHEHHH, a
TAKXXC Ha YPOBHC CTCPCOXUMHUUYCCKHUX U IBJICKTPOHHBIX HpeI[CTaBJIeHI/Iﬁ O CTpOCHUM BCUICCTB.
CeneHust 00 M3y4aeMbIX B Kypce BEIISCTBAX JAOTCA B Pa3BUTHUU - OT YIIEBOAOPOIOB 0
CIIOKHBIX OHMOJOTMYECKH aKTHBHBIX COEIMHEHHMH. B Kypce opraHmdeckod XUMHUU TOIY4aroT
paszButue c(hHOpPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs TEpBOHAYATHHBIC
IpCaACTaBICHUA O XUMHYECKOHN CBA3H, KJ'IaCCI/I(l)I/IKaHI/IOHHI)IX IMpU3HAaKax BCHICCTB, 3aBUCUMOCTHU
CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKOW PEaKIUU.

117.5.9. B npenmere "Xumus" 6a30BOro ypoBHsI pacCMaTpuBaeTCs U3yUYCHHBIH Ha YpOBHE
OCHOBHOTO 001Iero 00pa3oBaHMs TEOPETHUECKUN MaTepuan W (aKTOJOTHYECKHE CBEACHUS O
BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce "OOmas W HeopraHuveckas
XUMHUA" 00yYaroIMMCs MPEJOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE MEPUOIUYECKOrO
3aKOHA C OOILIETEOPETHYECKUX M METOMOJOTHYECKUX IO3UINH, TIy0ke MOHSATh MCTOPHUYECKOE
M3MeHeHHUe QYHKITUN ITOTO 3aKOHA - OT 0000MIArOIIeH 10 00BSICHSIONIEH U MPOTHO3UPYIOMIEH.

117.5.10. Enunas cuctema 3HaHM O Ba)KHEWINMX BELIECTBAaX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XUMUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
NnpoTeKkanust pononHsercss B kypcax 10 m 11 kmaccoB sieMEHTaMU COJEpKaHUSI, UMEIOUIUMHU
KyJIbTYPOJIOTHUECKHIT W TPHUKIAJHON XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSA3M XUMHUHU C JPYTMMH HAayKaMH, pPAacCKpbIBAIOT €€ poJib B IO3HABATEIIBHOM U
MPAKTUYECKON JIEATETHPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHHUTAHHMIO YBAXKEHHS K TIPOIECCY
TBOPYECTBA B OOJACTH TECOPHUH U MPAKTUYECKHUX MPUIOKEHUNA XUMHUHU, MOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIEeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICITMBATh WH(POPMAIIMIO U TIPUMEHSTH €€ /ISl TIOTIOTHEHUSI 3HAaHUU, PelIeHUs
WHTEJUICKTYaJIbHBIX W 3KCIIEPUMEHTAIBHBIX HCCIEA0BaTeIbCKUX 3anad. ComepkaHue y4eOHOTO
npenMera "XuMmua" JaHHOTO YPOBHS W3YYCHHS OpPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaroIMXCss MUPOBO33PEHYECKON OCHOBBI I MMOHUMaHUs (PHIIOCO(CKUX WIEH, TaKUX Kak:
MaTepHaIbHOE CIMHCTBO HEOPTAaHMYECKOTO W OPraHUYECKOTO MHpa, O0YCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHUEM, IT03HABAEMOCTb MIPUPOJHBIX SBJICHUN ITyTEM SKCIIEPUMEHTA
W PpeIICHHsI TPOTHUBOPEUMU MEKIY HOBBIMU (DaKTaMH M TEOPETUYCCKUMH IPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUU DKOJIOTHYECKHX MPOoOJIeM, a Takke MmpoliemM cOepekeHHs
SHEPIreTUYECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX TEXHOJIOTHIl U MaT€pHaoB.

117.5.11. B nnane perienus 3a1a4 BOCIUTAHUS, PAa3BUTHSA M COLMAMN3AIIH O0YJatOIIIXCSI
IPUHATBIE IPOrPpaMMOM IO XUMMU HOAXOAbl K OIPENENICHUIO COIACPXKAHUA U IOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (opMUpoBaHHE Y OOYHYaIOUIMXCS YHHMBEPCAJIBHBIX Y4eOHBIX
JeWcTBUH, MMemuX 0a30BOe 3HAYEHUE IS Pa3IMYHBIX BHUAOB JESATEIBHOCTH: PEIICHUS
npobiem, moucka, aHaiau3a u 00padoTku MHGOPMAIINK, HEOOXOAMMBIX ISl IPUOOPETEHUS ONbITa
MIPAKTUYECKON M UCCIEN0BATENILCKON NESITEIbHOCTH, 3aHUMAIOLIEH Ba)kKHOE MECTO B MO3HAHHUU
XUMHHU.

117.5.12. B mnpakTthke mnpenofaBaHUs XWUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, TaK W Ha YpOBHE cpelHero ooOmero oOpa3oBaHMs, IPH ONpPEAEICHUU
COJIEPKATEIIBHOM XapaKTEPUCTUKU LEIeW U3y4eHUs INpeAMETa HAIPaBICHUEM IIEPBOCTEIIEHHON
3HAYMMOCTH TPAJUIMOHHO MpPU3HAETCs (POPMUPOBAHHE OCHOB XMMHUYECKOM HayKu Kak oOnactu
COBPEMEHHOIO €CTECTBO3HAHHUS, INPAKTUYECKON [EATEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO U3
KOMITOHEHTOB MUPOBOM KyJIbTypbl. C METOAMUYECKOM TOUKHU 3PEHUS TAKOW OJXO/ K OIPEEIICHUIO
LeIed N3y4eHMs IIPEeIMETa SBIISECTCS BIIOJHE ONPABIAHHBIM.



117.5.13. I'maBHBIMH TIesIMU U3y4YeHUs npeameTa "Xumusa'" Ha ypoBHE CPEIHEro OOIIero
o0Opa3oBaHUs Ha 6a30BOM YPOBHE SIBIISIOTCS:

GbopMHUpOBAaHUE CHUCTEMBI XHUMHYECKHMX 3HAaHWW Kak BaKHEWIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA, B OCHOBE KOTOPOW JIEkKAT KIFOUYEBBIE IOHSTHUA,
(yHIaMeHTabHbIE 3aKOHBI U TEOPHH XMMHUHU, OCBOCHUE S3bIKa HAYKHU, YCBOCHHE U MOHUMAaHHE
CYILIHOCTH JIOCTYIIHBIX 0000IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEN
HX Pa3BUTHUS U CTAHOBJICHUS;

dbopMHUpOBaHWE W Pa3BHTHE TMPEACTABICHHH O HAyYHBIX METOJaX IMO3HAHMs BEUIECTB U
XUMHYECKUX PEAKINi, HEOOXOMUMBIX Ui TMPHOOpPETEeHUsT YMEHHI OpPUEHTHPOBATHCS B MHUpPE
BEIIIECTB U XUMUYECKHX SIBICHUN, UIMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECKON U MIOBCETHEBHON
KU3HU,

paSBI/ITI/IC yMeHI/Iﬁ nu CHOC060B ACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOIleHI/IeM nu 06’b}ICHeHI/IeM
XUMHUYECKOTO IKCTIEPUMEHTA, COOI0CHUEM TIPaBUI 0€301MacHOTO OOpaIICHUS C BEIIECTBAMU.

117.5.14. ConepxatenbHas XapakTEpUCTHKA IENed M 3aJad HM3y4YeHUs NpeaMeTa B
nporpamMme 1o XuMuu YTOYHCHA U CKOPPCKTUPOBaHa B COOTBCTCTBHUU C HOBBIMU IPUOPUTECTAMU B
cucteme cpeaHero oomero oopazoBanus. CeromHs B MpemnojaBaHUU XUMUM B OOJIBIIECH CTENEHU
OTAaeTcs MPeaNnoYTeHHE MPAKTHUECKO KOMIIOHEHTE CoJiepaHusl 00y4YeHUs, OPUEHTUPOBAHHON
Ha TOATOTOBKY BBITYCKHUKA 0011€00pa30oBaTelbHOM OpraHM3alliy, BIAJCIONIETO HE HAaOOpOM
3HaHWHA, a (QPYHKIMOHAILHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAaMU W YMECHHSIMH aKTHBHOTO
MOJTyYEHUsl 3HAaHUN U IPUMEHEHUS UX B PEAIbHOM JKU3HU I PEeIeHUs IPaKTUYECKUX 3a/1ad.

117.5.15. B 310#1 cBA3M Npu H3y4yeHUM IpeaMera "Xumusa' NOMUHHPYIOLIEE 3HAYCHHE
IproOpeTaoT Takue LeNU U 3a1a4H, Kak:

ajanTanus oOyyaronmxcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOILIETOCS MUPa, POPMHUPOBAHHE
UHTEJUIEKTYyaJdbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATEIIBHOMY INPUHATHIO T'PAMOTHBIX PELICHUN B KOHKPETHBIX JXKU3HEHHBIX CUTyalUsX,
CBSA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

(dbopMHpOBaHUE Yy 00YUAIOIIMXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTEHIIHI ), UMCFOIIUX
YHUBEpPCAIbHOE 3HAYCHHUE JJIS PA3IMYHBIX BUIOB JEATEILHOCTH: PEHICHHs MpOOIeM, MOUCKA,
aHanu3a U o0paboTku MHGPOpPMAIIUUA, HEOOXOAUMBIX I MPUOOPETEHUS OMBITA JEATEIHLHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B IO3HAHWW XUMHH, a TaKXKe JUIi OICHKUA C IO3UIIHHA
IKOJIOTUYECKON O€30MacHOCTH XapaKkTepa BIMSHHS BEHIECTB U XWMHUYECKUX IPOIECCOB Ha
OpTaHu3M YeJIOBEeKa U IPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
00yJaroIUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO IMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHU B
COOTBCTCTBUU C )KNU3HCHHBIMU HOTpC6HOCT§IMI/I, HCII0JIb30BAaTh COBPCMCHHBLIC I/IH(i)OpMaIII/IOHHBIC
TEXHOJIOTHH JIJIsl TIOUCKA W aHalln3a yYeOHOH M HayYHO-TIOMY/ISIpHON MH(OPMAIIUK XUMUYECKOTO
COZICPIKaHMSI,

(dbopMUpOBaHUE U Pa3BUTHE Y OOYUAIOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJIOMATeNbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMEBI, B
YaCTHOCTH, NPU TUIAHUPOBAHUU U MPOBEICHUU XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE y O0yUaroIMXcsl YOSKACHHOCTH B TYMaHUCTUYECKOW HAIIPaBJIEHHOCTH XUMHUH,
€e BaXHOW pOJIM B pEIIeHUH MI00aJbHBIX MPOOJIEM pPaIMOHAIBLHOTO MPUPOAOIOIB30BaHUS,
MIOTIOJTHEHMSI DHEPIreTUUECKUX PECYPCOB M COXPAHEHMS NPUPOIAHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEpeXHOT0 OTHOIICHUS K IIPUPOJIE  CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETEHUS



OIIbITa MCITIOJIB30BaHUA ITOJYUCHHBIX 3HAHUM I IIPUHATHUS T'PAMOTHBIX peIHeHI/Iﬁ B CUTyaluiX,
CBA3aHHBIX C XUMHUYCCKHMU SBJICHUAMU.

117.5.16. ILenu wu 3amaun w3y4deHus mnpeamera "Xumus" MOTydUId MOAPOOHYIO
METOAMYECKYI0 HHTEPIIPETAHIO B paszeie "[ImanupyeMbie pe3ynbTaThl 0CBOSHUS MPOTPAMMEI 110
XUMHUHK", TAKUM 00pa3oM OOECIEYCHO YETKOE MPEICTABICHUE O TOM, KaKHe 3HAHHWS U YMCHUS
HMMEIOT MPSIMOE OTHOIIEHUE K pean3allui KOHKPETHOU LIETTH.

117.5.17. B yueOHOM miiaHe cpefHero obmiero oOpa3zoBaHus npeamer "Xumus" 0a30Boro
YPOBHS BXOJHT B COCTAB MPeaMETHOM obnactu "EcTecTBeHHO-HAYyYHBIC MPEIMETHI".

OO111ee YuCII0 YacoB, PEKOMEHIOBAaHHBIX JUISI U3YYCHHs XUMHUH, - 68 gacos: B 10 kiacce - 34
gaca (1 gac B Hezmento), B 11 kmacce - 34 yaca (1 gac B Hezemo).

117.6. CopepxxaHune obyyeHus B 10 knacce.
117.6.1. Opranudeckast XuMus.
117.6.1.1. TeopeTnyeckrue 0CHOBBI OPTaHUYECKOU XUMHUH.

IIpeamer opraHMYecKONM XMMHH: €€ BOSHUKHOBEHME, PA3BUTHE U 3HAUYCHUE B I1I0JIYyYECHUHU
HOBBIX BEUIECTB U MarepuanoB. Teopus crpoeHust opraHnueckux coeaunenuii A.M. bytneposa,
ee OCHOBHble mosokeHHs. CTpyKTypHble (GOpPMyJbl OpraHWYECKUX BemiecTB. [omonorus,
n3oMepusl. XMMHUUYECKas CBA3b B OPraHUYECKUX COCAUHECHUAX - ONMHAPHBIE U KPaTHbIE CBA3H.

[Tpencrapienue o KIaccUpUKAIMKA OPraHUYECKUX BemiecTB. HoMeHkIaTtypa opraHndecKux
coeMHeHUH (cucTeMaTHuecKasi) U TpUBUaNIbHbIE Ha3BaHUS BKHEUIIINX MIPeJCTaBUTeNEH KIIacCOB
OpPraHMYECKUX BEIIECTB.

OKCIIepUMEHTAJIbHbIE METOJbl M3YUYEHMs BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
oOpa3liaMi OpraHMYeCKUX BEIIECTB W MaTepuajlaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpPraHMYeCKHX BEIIECTB, HAOMIONCHME M OINUCAaHHE JEMOHCTPALMOHHBIX ONBITOB IO
MIPEBpAILEHUIO OPTaHMYECKUX BEIIECTB P HArpeBaHUU (TIJIaBlIeHHE, OOYIIIMBAaHUE U TOPEHHUE).

117.6.1.2. YrneBonopobl.

AJKaHBl: COCTaB U CTPOEHHE, TOMOJIOTMUECKUMU psa. MeTraH M 3TaH - IpocTeuine
MIPEJICTABUTENH AIKAHOB: PU3NICCKUE U XUMUIECKIE CBOWCTBA (PEAKITUU 3aMEIIICHHS U TOPCHHS ),
HAaXOXKJIEHUE B IPUPOJIE, TTOITYUYECHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUN pAll. DTUJIEH U NPONWIEH - IPOCTEHIINe
MPEICTaBUTENIN AQJIKEHOB: (U3UYECKUE M XHMMHYECKHE CBOMCTBA (pEeakuuu TUIAPUPOBAHMA,
raJloreHMpOBaHUs, TUIPATALIMU, OKHCICHHUS U MTOJIMMEPU3ALINH ), TIOTYyUYEHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u MeTunOyTraaueH-1,3: cTpoeHHe, BaKHEHMIIME XHUMHUYECKHE
CBOICTBA (peakius nmonumepusanun). [lodyueHrne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOEHHU S, TOMOJIOTUYECKUMN psifl. ALIETUIIEH - TPOCTEH NI
MIPEJCTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHMS, TUApATallil, TOPEHUS ), [TOJyUYEHUE U IPUMEHEHMUE.

Apenbl. benszon: cocraB, cTpoeHme, (U3MUECKHE U XMMHYECKHE CBOWCTBA (peaKiuu
raJlorTeHUPOBaHUS W HUTPOBaHMS), TOJIyYeHHE U NpPUMEHEeHHe. TOKCHYHOCTh apeHOB.
T'enerndeckas cBs3b MCKAY YITICBOAOPOAaMH, ITPUHAJICIKAIIUMU K PA3JIMYHBIM KJIaCCaM.



[Tpupoanble UCTOYHUKM yriIeBOAOponoB. [IpuponHbIil ra3 U nomyTHblE HE(TAHBIE Ta3bl.
Hedts n ee npoucxoxaenue. Criocoos! nepepaboTku HeQTH: EPETOHKa, KPEKUHT (TepMHUYECKUH,
KaTanutuueckuit), nuponu3. I[lpoaykTel mepepaboTku He(dTH, UX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBII yroyib U IpOAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUYECHMs BEIIECTB M MX IPEBPALICHMI: O3HAKOMIIEHUE C
oOpasnamu IjacTMacce, KayuyykoB M pe3uHbl, koiwiekuuu "Hedts" u "Yroms", MonenupoBaHue
MOJIEKYJl YDIEBOJOPOAOB U TaJIOr€HONPOU3BOJIHBIX, IPOBEACHUE IPAKTUYECKOM paboThI:
MOJy4YEeHHE 3TUJIEHA U U3Y4YE€HHUE €r0 CBOMCTB.

Pacuernrble 3agaun.

Boruncnenus no ypaBHEHUIO XUMHUYECKON peakiuu (Macchbl, 00beMa, KOTMYeCTBa UCXOJHOTO
BEIllECTBA WIM HPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO M3
MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIMHN).

117.6.1.3. Kucnoponaconepsxaiinue opraHnuecKue COeIMHEeHHUS.

[IpenenpHble ONHOATOMHBIE CHMPTHL. METaHOT M 3TAaHON: CTPOEHHE, (PU3UYECKUue Hu
XMMHUYECKUE CBOMCTBA (PEaKIMHM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOJAMH, TOPEHUE),
IpuMeHeHne. BogopoaHbie cBsI3u MeX Ay MOJIEKyJaMHu ClUpTOB. [leificTBEe MeTaHOa U 3TaHoja
Ha OpraHu3M 4eJIOBEKa.

MHoroatoMHble CHOUPTHL. JTUJICHIIMKONb M T[IULEPUH: CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIEIOYHBIMU METaJJIaMU, KAYE€CTBEHHAs peakius Ha
MHOTOAaTOMHBIE CHUpThI). JleiicTBHe Ha opraHu3M uesjoBeka. [IpuMeHeHWe mIHIlepUHA U
STUIICHITIHKOJIS.

®eHom: CTpOoeHUE MOJIEKYIbI, PU3NUYECKHE U XUMUYECKHe cBoiicTBa. TokCHUHOCTD (heHoma.
[Ipumenenue denona.

Anpaeruapl. DopMmanbaeruj, ameTanblIerdu]: CTpOeHUe, (PHU3UYecKrue W XUMUYECKUE
CBOICTBa (peaklMu OKUCIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIC PEAaKIMH), TOJy4YEeHUE M
MIPUMEHEHHUE.

OnHOOCHOBHBIE TMpeAeTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCyCHas KUCIOTHI:
cTpoeHue, GU3NYeCKUe U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME TS Kiacca KUCIIOT, peaKIus
sTepuUKaIi), TONydeHHne W mnpuMeHeHue. CTeapuHOBas H OJIEMHOBAs KHCJIOTHI Kak
MIPEICTABUTENH BBICHINX KApOOHOBBIX KHCIOT. Mblia Kak COU BBICHIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee ICHCTBHE.

CrnoxHble 3QuUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [MIpOIN3 CIOXKHBIX 3(UPOB.
XKupst. I'maponus xupos. [Ipumenenue xupos. buonoruueckas posb KUPOB.

VYriieBopl: cocTaB, KIacCH(pUKaIUs yIiIeBOAOB (MOHO-, M- U Monucaxapuabl). [moko3a -
MPOCTEHIINI MOHOCAaxapuJ: OCOOEHHOCTH CTPOEHMSI MOJIEKYJbl, (PU3NYECKUE U XUMHUYECKHE
cBolicTBa (B3auMoeiicTBue ¢ ruapokcuaom Meau(1l), okucinenre aMMua4HbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIMIOKO3bl), HAXOXKJIEHWE B MPUPOAC, MPUMEHEHHE,
ouonoruueckas posb. Dotocunre3. PpykTo3a Kak H30MEpP TITIOKO3HI.

Kpaxman u nenmrono3a Kak npupojaHsle nonuMmepsl. CTpoeHHe Kpaxmalla U IeJUTIOI03bI.
du3nyeckrue 1 XMMUYECKNE CBOWCTBA KpaxMasa (FMApOoiIn3, KaueCTBEHHAs! PEaKIMsI C HOJIOM).

3KCH€pHMGHT&J’ILHBI€ MCTOABI HM3YYCHHA BCHICCTB U HUX HpeBpaHIGHI/Iﬁi IMPOBCACHHC,



HaOMIOZIGCHWE W OIMCaHME JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIMPTOB, KaueCTBEHHbIE
pEeaKkuMHU OJHOATOMHBIX CHUPTOB (OKHMCcIeHHe 3TaHona okcuaoM Menu(Il)), mMHOroatoMHbIX
CHUPTOB (B3auMOJEICTBUE DuuepuHa ¢ TuapokcugoM Meau(ll)), ampaernnosB (okucieHue
aMMHa4HbIM pacTBOpoM okcua cepedpa(l) u runpoxcuaom menu(1l), B3aumoneiicTeue kpaxmaina
C MOJIOM), ITPOBE/IEHUE MTPAKTUYECKON paboThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuernrle 3amaun.

Boruncnenus o ypaBHEHUIO XUMUYECKON peakiuu (Macchbl, 00beMa, KOJIMYeCTBA UCXOHOTO
BEIlECTBA WIM HPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO M3
MCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIMHN).

117.6.1.4. Azorcoaepkaiiue OpraHu4eCKue COCTMHEHUS.

AMHWHOKHUCIIOTHI Kak aM(pOTEepHbIC OpraHuYeCKHe coequHeHNs. DU3ndecKue U XUMHUYECKIE
CBOICTBA aMHUHOKUCIOT (Ha MpuUMepe IUIKHA). buonornyeckoe 3HAYEHHE AMUHOKHUCIOT.
IlenTunel.

bBenku kak mpHpOIHBIE BBICOKOMOJICKYJSPHBIE COeAUHEHHs. [lepBuuHas, BTOpHYHAS U
TpPEeTHYHas CTPYKTypa O€lIKoB. XHMHUYECKHE CBOWCTBAa OCIKOB: THAPOJU3, JCHATypauus,
KaueCTBCHHBIC PEaKIINK Ha OCITKH.

DKCIIEPUMEHTANIbHBIC METOJbI M3YYCHHS BEIIESCTB W WX IPEBpAICHUN: HAOTIONCHUE |
OTHMCAaHKE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATypallysi OEJIKOB MPU HATPEBAHUU, [IBETHHIC PEAKIIHH
OEJIKOB.

117.6.1.5. BeICOKOMONIEKYISIPHBIE COCTMHEHUS.

OCHOBHbIE TOHATHUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIl: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MTOJIMMEPHU3AIIUH, CPEIHSS MOJIEKyIIsipHas Mmacca. OCHOBHbBIE METO/IbI
CUHTE3a BRICOKOMOJICKYJISIPHBIX COCTMHEHHH - TTOJTUMEPU3AIUS U TTOJIMKOHICHCAITHS.

DKCNepUMEHTaIbHBIE METO/bl M3YUYEHUSl BEIIECTB U UX NPEBPAILCHUI: 03HAKOMIIEHHUE C
oOpa3amu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KayuyKOB.

117.6.1.6. MexxnpeaMeTHbIE CBA3H.

Peanmaum{ MCKIIPCAMCTHBIX CBs3el Ipru U3y4YCHHUU OpFaHquCKOﬁ xumuu B 10 Kacce
OCYHICCTBIIACTCA 4YCPC3 HCIOJIb30BAHUC KakK O6H_II/IX CCTCCTBCHHO-HAY4YHBIX HOHSITI/Iﬁ, TaKk Hu
HOHHTI/If/i, ABIAIOHNIUXCA CUCTEMHBIMU JJII OTACIIBHBIX IPEIMETOB €CTCCTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBeHHO-HAYYHbIE OHSATHS: ABJICHUE, HAyYHbIN (DaKT, THIIOTE3a, 3aKOH, TEOpHUs,
aHaNM3, CHHTE3, KJIAacCU(UKALUS, MEePHOAUYHOCTh, HAOIIONEHUE, M3MEPEHUE, DKCIICPUMEHT,
MOZEJIMPOBAHUE.

dusuka: marepus, SJHEPIUsi, Macca, aroM, JIEKTPOH, MOJIEKYJA, SJHEPIeTUUECKUN YPOBEHb,
BEIIECTBO, T€NI0, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NUYECKHUE BEIIMYNHBI M SIMHHIIBI HX

U3MEPEHUS.

buonorus: knerka, opranusM, Ouocgepa, oOMEH BeIIECTB B OpraHusMme, (HOTOCHUHTES,
OMONOTUYECKH aKTUBHBIE BeleCTBa (O€IKH, YITIEeBOABI, XKHUPHI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPOABI, OJIE3HIE HCKOIIaEMBbIE, TOIUIMBO, PECYPCHI.



TexHoJIOTHs: HIIECBEIC IMPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMUTAaHWA, MOIOIIUC CPECACTBA,
JICKAPCTBCHHBIC U KOCMCTUYCCKUC IIPCIIapaThbl, MAaTCpHaJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

117.7. CopepxxaHue obyyeHus B 11 knacce.
117.7.1. O0mmas u HeopraHUYECKask XUMHSL.
117.7.1.1. TeopeTnyeckre OCHOBBI XUMUHU.

XUMHUYECKU dJIeMEeHT. AToMm. Slmpo aroma, H30TOMBL. DJIEKTPOHHAs 00O0JIOYKa.
DHepreTU4ecKue YpOBHH, MOMTYpPOBHU. ATOMHBIE OpOHUTaNH, S-, p-, d- anmemeHTsl. OcOOEHHOCTH
pacrmpeneneHus JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKkTpoHHass KOHPUTYpAIHs aTOMOB.

Ilepuonnueckunn 3akoH u llepuoguueckas cucrema XuMUYeCKUX dseMmeHTtoB JI.M.
MenneneeBa. CBs3b nepuoanyeckoro 3akoHa U [lepuoguueckoil CHCTEMbl XMMHYECKHX
anemenToB J[.M. MenpeneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUsSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyImam U rnepuojam. 3Ha4eHUEe MEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAyKHU.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BHIbI XWMHUYECKOW CBS3U (KOBaJleHTHAsS
HenoJsgpHasi W TOJNApHas, MOHHAs, MeTaJuinuyecKkas). MexaHu3Mbl 00pa3oBaHMs KOBAJECHTHOU
XHUMHAYECKON CBA3M (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTB.
DnexTpooTpulareabHOCTh. CTeneHb okucieHus. MloHbl: KaTHOHBI U aHHOHBI.

BemecTBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBl KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPHUCTAJJINYECKON PEIIETKH.

[ToHsTHE O AMCHIEPCHBIX cUCTeMaX. VICTMHHBIC U KOJUIOMIHBIC PacTBOPBL. MaccoBasi J0Jis
BEII[ECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coequHennii. HomeHnknarypa HeopraHM4eckux BEIIeCTB.
I'eneTnueckas cBA3b HEOPTaHUYECKUX BEUIECTB, MPUHAIIEKAIIUX K PA3TUYHBIM KIacCcaM.

Xumuueckas peakuus. Knaccudukamyss XMMHYECKMX peakiuil B HEOpPraHMYeCKodl u
OpraHWYECKON XMMHH. 3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBpALICHUS
SHEPrUU NPU XUMHUYECKHUX PEAKLMSIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pa3IUuYHbIX (hakTopoB. OOparvMble peakiHH.
Xumuaeckoe paBHOBecue. DaKTOpbI, BIHMAIOIIAE HAa COCTOSHHE XHUMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [larenbe.

OnekTponutudeckas aucconuais. CulibHbIE W cina0dbie 37eKTponuThl. Cpena BOIHBIX
PacTBOPOB BELIECTB: KUcas, HEWTpaibHasl, miesiouHas. Peakiyy noHHoro ooMeHa.

OKXHCIIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE pEaKIuu.

DKCEepUMEHTAIbHBIE METOAbl M3YUY€HHUs BEIIECTB M MX MNPEBPALECHUN: JEMOHCTpalus
tabmun "llepmommyeckas cucrtema xumuueckux saemeHtoB [[.M. Menneneesa", usyueHue
MoJleNiel KPUCTAJUIMUECKHX peIIeTOK, HaOMIoNeHWe U OINHCaHuEe JIEeMOHCTPALMOHHBIX U
1a00paTOpPHBIX OMBITOB (pa3iOKeHHWE NEPOKCHAA BOAOPOJA B MPHUCYTCTBUHU KaTalu3aTopa,
oIpesieJIeHNe Cpellbl PacTBOPOB BELIECTB C MOMOIIbIO YHHBEPCAIbHOIO MHJMKATOpA, PEaKIUU



HOHHOTO OOMEHA), MPOBEJACHUE MPAKTHUYECKOW paboThl "BiusHue pa3nudHbX (HaKTOPOB Ha
CKOPOCTh XMMHUYECKOM peakiuu'.

Pacuernrle 3amaun.

PacueTsl mo ypaBHEHHSIM XUMHUYECKHX PEAKIIUN, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacueThl C UCNOIb30BaHUEM MOHATHS "'MaccoBasi 101 BemecTra'.

117.7.1.2. Pazaen 2. Heopranuueckas XumHusl.

Hewmerannsl. [Tonoxxenne nemetannoB B [lepruoguyeckoil cucteMe XMMHYECKUX 3JIEMEHTOB
J.W. MengeneeBa U 0COOGHHOCTH CTpoeHHsI aromMoB. (Du3HUECKHE CBOICTBA HEMETAJUIOB.
Annorponusi HeMeTasIoB (Ha mpUMepe KUCIIopoa, cepsl, pocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BaKHEUINMX HEMETAJJIOB (TalloTeHOB, cephl, a3ora, (ocdopa,
yIliepoAa U KpeMHUs) U UX COSAUHEHMH (OKCHAOB, KHCIOPOICOAEPKAIIUX KUCIOT, BOJOPOTHBIX
COCJTMHECHUH ).

[IprMeHeHne Ba)KHENUIINX HEMETAJUIOB U UX COECIMHEHUN.

Meramsl. [Tonoxenue metamioB B [lepuoandeckoit cucteMe XuMuueckux 3iaeMeHToB J[. 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JNIOYEK aroMoB MetamioB. OOmue
¢usnyeckune cBoiicTBa MeTauioB. CIUTaBBl METaUIOB. DIEKTPOXUMHUYECKHN Psii HANPsHKEHUH
METAJIJIOB.

XUMUYECKUE CBOMCTBA BaXXHEHIIMX METAUIOB (HATpWil, Kaluid, KaJbLUi, MarHui,
AJIOMUHUM, IMHK, XPOM, KEJIe30, MEJIb) U UX COCTUHECHUI.

O61ue cnocoObl nony4yeHus: MeTauioB. [IpuMeneHne MeTaiioB B ObITY U TEXHHKE.

DKCIepUMEHTANIbHBIE METO/IbI U3yUEHUS BELIECTB U MX MPEBPAILICHUN: U3ydYeHUE KOJUIEKITUI
"MeTtasl ¥ CIuTaBel", 00pa3IioB HEMETAJUIOB, PEIIEHUE SKCTIEPUMEHTAIBHBIX 3a/1a4, HAOII0IeHE
U ONKCAaHWE JEMOHCTPAIMOHHBIX W JIA0OpaTOPHBIX OIBITOB (B3aUMOACHCTBHE THUAPOKCHIA
AITIOMHHHUS C PACTBOPAMHU KHUCIIOT U IIEJI0Ye, KaYeCTBEHHbIE PEaKIIU HA KATHOHBI METAJIOB).

PacuerHrle 3amaun.

Pacuers! Macchel BemecTBa WM 00beMa ra3oB [0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
WM 00beMyY OJHOTO U3 YUYAaCTBYIOLUX B pEaKIMH BELIECTB, pPacueThl Macchl (00beMa, KOTM4eCTBa
BEIIECTBA) IPOAYKTOB PEAKILIUH, €CIIHM OJHO U3 BEIIECTB UMEET PUMECH.

117.7.1.3. Xumus u xu3Hb. MeXIIpEAMETHBIE CBA3H.

Ponp xumMuu B obOecrieueHUU 3KOJIOFI/I‘ICCKOI71, BHGPFCTI/I‘ICCKOP’I n HPIIJ.IGBOfI 6C3OHaCHOCTI/I,
Pa3BUTHUH MCIUTIUHBI. Ilonsarue o HAaY4YHBIX METOJaX IMO3HAHNA BCIICCTB U XUMHWYCCKUX peaKuHﬁ.

[IpencraBienust 06 0OLUIMX HAYYHBIX MPUHIUIIAX IPOMBIIUIEHHOTO MMOJy4YE€HUS BaXKHEHIINX
BEIIIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEpUAJIOB: BaKHEHIINE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPAacKH, CTEKJIO0, KepaMuKa, MaTepuajbl Ui 3JICKTPOHUKH,
HaHOMaTepuasbl, OpraHMYECKHE U MUHEPAIbHBIE YIOOpEHUS.

Xumusi U 3I0pOBbE YENOBEKA: IMPaBHUJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX IIPEMapaTos,
npaBuiia 6€30MacHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B IIOBCETHEBHOM JKU3HMU.



Peanuzanus MexxnpeIMeTHBIX CBSI3€H MpHU U3YUEHUHN OOIIeH 1 HEOPraHUIeCKOW XUMHUH B 11
KJIacCe OCYIIECTBIISETCSA UYepe3 UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX OHSITUH, TaK
)41 HOHHTI/If/'I, ABJIAIOIMUXCA CUCTCMHBIMU JJIs1 OTACJIBHBIX MNPEIAMETOB CCTCCTBCHHO-HAYYHOT'O
HUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHbBIC TTOHATHUS: HaquLIﬁ q)aKT, rUIoTe3a, 3aKkOH, TCOpHUs, aHaJIn3,
CHUHTC3, Knaccn(bmcaum{, NepUOoANYIHOCTD, Ha6JIIOILeHI/Ie, 9KCIICPUMCHT, MOACIUPOBAHUC,
HU3MCPCHUC, ABJICHUC.

dusnka: marepus, dHEpPrus, macca, aToM, d3JCKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, YHEPTreTUUECKU YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperarHoe
COCTOSTHHE BEIIECTBA, (PU3NUECKUE BEIMUUHBI U €IMHUITBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: KJICTKA, OpraHu3M, 3KOCHUCTCMA, 61/100(1)epa, MakKpo- W MHUKPOIJICMCHTHEI,
BHUTaMUHBI, oomeH BCIICCTB B OpraHU3MC.

['eorpadust: MuHEpabl, TOPHBIE TIOPO/IBI, IOJE3HBIE HCKOTIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHomorusa: XxuMu4ecKas MMPOMBIINIJICHHOCTB, MCTAJLITYPTIUs, IPOU3BOACTBO CTPOUTCIIbHBIX

MarcpuaioB, CEJILCKOXO3SMCTBEHHOE IMPOU3BOACTBO, IUIcBasa IMPOMBIIIUICHHOCTD,
q)apMaHGBTI/ILIGCKaSI MMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKUX Impemnaparos,
IIPOU3BOACTBO KOHCTPYKIMOHHBIX MaTr€puaios, OJICKTPOHHAasd IMPOMBIIIIJICHHOCTD,
HAaHOTCXHOJIOT'UH.

117.8. MnaHnpyemsbie pe3ynbTaTbl OCBOEHUA NpOrpaMmMbl MO XMUMUU Ha YPOBHE
cpegHero o6wero o6pasoBaHus.

117.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHUS 00YUYaIOIIUMUCS
MpOrpaMM CpeaHero ooimiero oOpa3oBaHUs (JIMUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTonnyeckoil OCHOBOW sl pa3pabOTKU IJIAHUPYEMbIX pe3yJibTaTOB OCBOCHUS
MIpOrpamMM CPEIHETro 00IIero 00pa3oBaHus SIBISETCS CHCTEMHO-IESTEIbHOCTHBINA TOXOI.

117.8.2. B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM TOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yNbTaTOB OCBOCHMs mpeaMera "Xumus" Ha ypoOBHE CpeTHEro ooOIero
00pazoBaHMs BBIICJIEHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYaIOUMMHUCA POCCUMCKOM TpakIaHCKOW HIACHTHUYHOCTH - TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPEAEIICHHIO;

HaJIWn4ue MOTHBAIlUU K OGy‘-IGHI/IIO;

[IEJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOCKIEHWU JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEW U UCTOPUUECKHUX TPaauluii 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH
IIEHHOCTHO-CMBICIIOBEIMH ~ YCTAHOBKAMH, TIPUCYIIMMH IIEJIOCTHOH CHCTEME XUMHYECKOTO
o0Opa3oBaHus;

HaJIWYKe IPaBOCO3HAHUS KOOI MYECKOM KYIBTYPbI M CIIOCOOHOCTH CTaBUTh 1IEJTU U CTPOUTH
JKU3HECHHBIC IIJIAHBI.

117.8.3. JIu4HOCTHBIE PE3YJIBTAThl OCBOCHUA MpeaMeTa "Xumus' TO0CTUTalOTCs B €IMHCTBE
y4eOHOW Y BOCHHUTATENBHON JIEATEIBHOCTH B  COOTBETCTBHUM C T'YMAaHHCTUYECKHUMHU,
COIIMOKYJIBTYPHBIMU, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH W HJe€ajJaMH  POCCHUUCKOTO
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IPaXXIaHCKOTO OOIIeCTBa, MPUHATHIMU B O0OLIECTBE HOpPMaMU U MpaBUJIAMH IOBEIEHUS,
CHOCOOCTBYIOIIMMH TIPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS
JUYHOCTH O0YYaIOIIUXCS.

117.8.4. JIuuHOCTHBIE pe3yiabTaThl OCBOEHHUs mpeaMera "Xumua"  oTpaxaroT
c(OpMHUPOBAHHOCTh OMbITA MMO3HABATENbHON M MPAKTUUECKOW NESATEIbHOCTH OOydYaIOLIMXCs 110
pean3anuy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxiaHcKOro BOCIUTAHUS:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYL[MOHHBIX IIPaB U OOSI3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIOPAJIKY;

NpEaACTaBICHHUA O COIHAJIBHBIX HOPpMax W IIpaBWIaxX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NESATEIBHOCTH MPHU CO3AHUU YyYEOHBIX MPOEKTOB,
peleHrH y9eOHBIX ¥ MO3HABATENIBHBIX 33714, BHITIOTHEHUN XUMHUYECKUAX SKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JOTHKY M apryMEHThI APYTHX
[IPU aHAJIN3€E PA3TUYHBIX BHJIOB YUEOHOH €S TeIbHOCTH;

2) naTpUOTHYECKOTO BOCITUTAHUS:
LIEHHOCTHOT'O OTHOIIEHMSI K HICTOPUYECKOMY M HAy4YHOMY HacJeIUI0 OTE€YeCTBEHHON XUMUM;

YBaKCHHA K IPOLECCCY TBOPUCCTBA B obmactu TCOPHHU U IPAKTUYICCKOIO MPUMECHCHUS XUMUU,
OCO3HaHHA TOr0, 4YTO JOOCTHIKCHHA HAYKUW CCThb PE3YyIbTaT MIWTCIBbHBIX Ha6JHOI[€HI/II71,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX ITIOMCKOB, ITIOCTOSAHHOI'O Tpyada YUCHBIX U ITPAKTHUKOB;

HHTEpCCAa U ITO3HABATCIIbHBIX MOTHBOB B IIOJIYUCHUHA U ITOCJICAYIOIICM aHAJIN3C I/IH(I)OpMaLII/II/I
0 NCPCAOBLIX NJOCTHIKCHUAX COBpGMCHHOfI OTCUYCCTBCHHOM XHUMUU,

3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIlUH, CBA3aHHBIC C XMMUYCCKUMHU SIBICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TFOTOBHOCTHU OLICHUBATb CBOC ITOBCACHHUC W IIOCTYIIKHM CBOUX TOBapI/IH_Ieﬁ C HO3PILIPII>1
HPAaBCTBCHHBIX U ITPABOBBIX HOPM W OCO3HAHUC HOCJIGI[CTBI/If/'I 9TUX MMOCTYIIKOB;

4) popmMupoBaHHS KyJIbTYPHI 3I0POBbSI:

IIOHHUMAaHUA HeHHOCTeﬁ 340pOBOIo H" 0e30MmacHoro 06pa3a JKHN3HH, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMy (1)I/ISI/II-I€CKOMy U ICUXUYCCKOMY 300POBBIO,

coOMroIeHust TpaBrII 0€3011aCHOTO OOpAIICHHUS C BENIECTBAMH B OBITY, TOBCETHEBHOM KU3HH
U B TPYIOBOH JICATCIHLHOCTH;

MNOHUMAaHWA NCHHOCTHW NpaBUJl HWHAUBUAYAJIBHOIO W KOJUICKTHBHOI'O 0e3011acHOTO
MOBEACHH B CUTyallUAX, YIPOXKAIOIMINUX 310POBBIO U )KU3HU J'IIO)IGfI;

OCO3HAHMS TIOCJIEACTBUN U HCIIPUATHA BPCAHBIX HPHUBLIUCK (yrIOTpe6JIeHI/IH AJIKOI'OJIA,



HapKOTHUKOB, KYPEHU);
5) TpymOBOTO BOCIIUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘-Ie6HO-I/ICCJIeI[OBaTCJIBCKOI7I ACATCIIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BHJAX JEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3a1ad COIUATbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3yUEHHUIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMSI TPEIMETHBIX 3HAaHUN MO0 XMUMUU;

YBaXXEHUS K TPYAY, JIIOIIM TPyJa U pe3yapTaram TPyI0BOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHON TPAaCKTOPUU 00pa3oBaHusi, Oymymiei
npodeccun u peanu3auii COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XUMUU, THTEPECOB U MOTPEOHOCTEH 001IIeCTBa;

6) PKOJIOTHYECKOTO BOCITUTAHMS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIICCTBOBAHUS
JKM3HH Ha 3eMIie;

IMOHHUMAaHUS TI100aILHOTO XapakKTepa SKOJOTHYCCKHUX Hp06J'ICM, BJIMSAHHUA 5KOHOMHUYCCKUX
IponecCoB Ha COCTOSIHUC HpHpO,HHOI;'I n COHHaHBHOfI Cpcanbl;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUM XUMUH IS peuicHus BOIIPOCOB
palroHaJIbHOTO IPHUPOAOIIOJIb30BaAHU A,

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIIUMX BpeN OKpYyKalollled MPUPOIHOW cpelne,
YMEHHUS TPOTHO3UPOBATH HEOIArONPUSITHBIE HKOJIOTHYECKUE MOCIEACTBUS MPEINPUHIUMAEMBIX
JNEUCTBUN U NPENOTBpALATh UX;

HAJU4Ms Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, JKOJOTUYECKOM KYJIBTYpBI, OIBITa
JESITEIbHOCTH  DKOJIOTMYECKOM  HAINPaBIEHHOCTH, YMEHHsS pPYKOBOJACTBOBarbCsd HMHU B
MO3HABATENILHOW, KOMMYHUKAaTHBHOHN M COIMAILHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSTH UACOJIOTUH XeMopoOuu;

7) LHECHHOCTHU HAYYHOT'O TO3HAHUA:

c(opMHUPOBAaHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIeCTBEHHON MPAKTHKHY;

MOHUMAaHMs CleUU(PUKNM XUMUU Kak HayKd, OCO3HAHHsS €€ poiu B (POPMHUPOBAHUU
PaIMOHAILHOTO HAyYHOI'O MBIIIJIEHUS, CO3AaHUN LEIOCTHOIO NMPEICTaBIEHUs 00 OKpY’KaroleM
MHUpE KaK O €IUHCTBE MPHUPOJAbl U 4YeJIOBEKa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHuu IpodIeM COXpaHEHUS IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XWMHH JJISi COBPEMEHHOW IMBUIIM3AIMU: B €€
TYMaHHCTHYECKOW HAMpPAaBICHHOCTH M BAXHOW PONHM B CO3JaHWM HOBOW 0a3bl MarepualbHON
KYJIBTYpPBI, PEIICHUU IT00ATbHBIX MPOOIEM YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA - CHIPHEBOIA,
JHEPreTHYECKOM, MHUIIEBOW M OSKOJOTHYECKOM O€30MmacHOCTH, B Pa3BUTUH MEIUIIMHBI,
o0ecrieueHnH YCIOBHH YCIICITHOTO TPyJa U SKOJIOTHYECKA KOM(POPTHOM JKU3HU KaXKIOTO 4jIeHa



o0111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTU: IIOHMMaHUA CYLIHOCTH METONOB IIO3HAHU,
UCTIOJBb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUs SIBJICHHM OKpPY)KaIOLEro MHpa M IMPOUCXOMALIMX B HEM H3MEHEHUH,
YMEHHUS JieNaTh 000CHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO NIOJIYYEHMS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIBHO HCIIONIh30BaTh XUMHUUCCKHUE 3HAHUS AJId pCIICHUA Hp06J'I€M
B PCAJIbHBIX )KU3HCHHBIX CUTyallUAX;

HHTCPCCA K IIO3HAHUTIO U HCCHGHOB&TGHBCKOI;’I JACATCIIBbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHIO W CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMH TI0 XUMHH B COOTBETCTBHHM C IKM3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3iINuHbIX cepax npodecCHoHATbHOMN IeSITeNbHOCTH.

117.8.5. MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHHS yueOHOTO npeamera "Xumus' Ha ypoBHE
cpeaHero oomiero oopa3oBaHus BKIIOYAIOT:

3HaYMMble s (OPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOIIMXCS MEKIUCHUILIMHAPHbBIE
(MexmpenMeTHbIE) OOIIeHAyYHbIE MTOHATHS, OTPaKAIOIINE [IEIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U cnenu@uKy METOIOB MO3HAHUS, UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepus, BELECTBO,
SHEprus, sBJICHUE, MPOIECC, CUCTeMa, HAyYHbIH (PAaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHs, UCCIIeZIOBaHUE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHe);

yHHUBepCcalbHbIe YdeOHbIC I1eHCTBUS (TI03HABATENbHbBIE, KOMMYHUKATUBHEIC, PETYIISTUBHBIE),
obecreunBaromue GopmMupoBaHue PyHKIIMOHATHHON TPAMOTHOCTH U COIMAIEHON KOMITETEHITUN
00y4JaroIImxcs;

CHOCOOHOCTh,  OOyYaromMXcsi  HMCHOJNB30BaThb  OCBOCHHBIE  MEKIUCIHILIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHUS M YyHHBEpCAJIbHBbIC Y4eOHBIC NEHCTBUS B TIO3HABATEIbHOH U
COIMAJIBHOM MPAKTHUKE.

117.8.6. MeranpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIa/ICHHE YHUBEPCAIbHBIMU YU€OHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMHU M PETYIIATUBHBIMH JICHCTBUSMHU.

117.8.6.1. OBnanenne yHuBepCaaTbHBIMU yU€OHBIMH TTO3HABATEIHHBIMH JICHCTBUSIMU:
1) 6Ga30BBIE JIOTUYECKUE ICHCTBUS:

CaMOCTOSITENTFHO  (OPMYJIMpOBaTh U  AKTyaJIM3HpOBaTh NpolieMy, BCECTOpPOHHE €€
paccMaTpuBarh;

OIIPEACIIATh HEIU HACATCIBbHOCTH, 3alaBasi HIApaMCTPbl W KPUTCPUU UX HOCTHUIKCHUA,
COOTHOCHUTD PE3YyJIbTAThl ACATCIIbHOCTH C MMOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BaTh IIpU OCBOCHHU 3HAHHUH MNPpUEMBI JIOTHYECKOI0 MBIIUICHUA - BBIACIATH
XapaKTCPHBIC  IIPU3HAKU MOHATHH ™ yCTaHaBJIMBaTb HUX B3aUMOCBA3b, HUCIIOJIb30BATDH
COOTBCTCTBYIOIIUC MMOHATHUA IJIsA 00BSICHEHUS OTACIIBbHBIX (baKTOB u SIBJIGHI/IP'I;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUUN IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECTB U XUMHNUYECCKHUX peaKuMﬁ;



YCTaHaBJIMBAaTb IPUYUHHO-CIICACTBEHHBIC CBA3U MEKAY U3YUACMBbIMU SIBJICHUSIMU

CTPOUTBH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIE, 1elyKTUBHBIE, IO aHAJIOTUH ), BBISBIATDH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS] B PACCMATPHUBAEMBIX SBICHUSIX, (OPMYIMPOBATH BHIBOABI U
3aKJIFOYCHHS;

IPUMEHATHh B NpOIECCe MO3HAHHUSA, UCIOIb3YEeMble B XMMHUU CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJIETH, IPe0OPa30BBIBATh MOJIEIBbHBIC MPEICTABICHUS - XMMUYECKHI 3HaK (CUMBOJ) 3JI€MEHTa,
XUMHUYecKas Qopmylia, YpaBHEHHUE XUMHUYECKOM peakuMu - [pU pelIeHud Y4eOHbIX
[I03HABATEIIbHBIX U IIPAKTUYECCKUX 3a/1a4, IPUMEHATh Ha3BaHHBIC MOJEIbHBIC IIPEACTABICHUS IS
BBISIBJICHUS] XapaKTEPHBIX MIPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKLIUMN.

2) 6a30BbIE UCCIIEIOBATEIILCKUE ICHCTBUS:
BJIaJIETh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHMS BEIICCTB U XUMUYECCKUX PEaKIUii;

(bOpMYHI/IpOBaTL oM MW 3aJadd  HCCICAOBaHHA, MCIIOJIb30BATh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMy.TIHpOBaHHLIe BOIIPOCHI B KAQUCCTBEC MHCTPYMCHTA ITO3HAHUSA U OCHOBBI
JJIA (bOpMI/IpOBaHI/ISI TUITIOTE3bI 11O IIPOBEPKE IMPABUIIbHOCTH BBICKA3bIBACMbIX CY)K,Z[eHI/Iﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIBHOTO IINIAHUPOBAHUA UW TIPOBCACHUA YUYCHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOJATh 32 XOJOM IPOIECCa, CaMOCTOSTEIBHO
MPOTHO3MPOBATh €ro pe3yibTar, (OpMYIUpOBaTh OOOOINECHHS W BBIBOJBl OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIBTATOB MCCIIEIOBAHUS, COCTABIISITh 0OOCHOBAHHBIN OTYET O MPOACIAHHOM
paborte;

MpuoOpeTaTh OMNBIT YUYEHWYECKON HCCIEI0BaTEIbCKOM W TMPOEKTHOW JesATEIhHOCTH,
MPOSIBIISITh  CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEILHOMY TIOMCKY METOAOB pElIeHUs
MPAKTUYCCKHUX 3a4a4, IPUMCHCHHIO Pa3JIMYHbIX MCTOAOB [TO3HAHU.

3) pabota c uHpOpMaILIHEH:

OPHEHTUPOBATbCA B  PA3IMYHBIX HMCTOYHMKAX HMHGPOpMauu  (HayYHO-MOMYJIsIpHAs
JAUTepaTypa XHMMHUYECKOTO COJAEp)KAaHMs, CIIpaBOYHble TmocoOus, pecypcbl HWHTepHera),
aHAJIM3UPOBATh HH(OPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEACTABIECHUS, KPUTUIECKH OLIEHUBATh
€e JJOCTOBEPHOCTh U HENPOTUBOPEUNUBOCTb;

bopMyIMpoBaTh 3anpochkl M TPUMEHSTHh Ppa3IMYHbIe METOABI NpPU TOUCKE M OTOOpE
nHpopMaIuu, He0OX0AUMOH /17151 BBIOJIHEHUS YYEOHBIX 3a]1a4 ONPeIeIEHHOTO TUIIa;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA PIH(bOpMaLII/IOHHO-KOMMYHI/IKB.TI/IBHBIX TEXHOJIOTUH W
PA3JIMIHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMAJIbHYIO (OopMy IpeacTaBieHHs] WHOpMaluu (CXeMbl,
rpaduKy, TMarpaMMmsl, TaOIUIbI, PUCYHKU U JIpyTHUE);

UCTIOJNIb30BaTh HAy4yHBIH $I3bIK B KayecTBE CpEACTBAa Npu paboTe C XUMHUYECKOU
nH(popMaluei: IpUMEHSTh MEXIpeIMeTHbIE (PU3NYECKIE U MaTeMaTUyeCKHUE) 3HAKH M CUMBOJIBI,
(hopmyiibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpeO6pa3OBBIBaTB 3HAKOBO-CUMBOJIHUYCCKUEC CPCACTBA HATTIAAHOCTH.

117.8.6.2. OBnanenne yHuBepCcaaIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBHUSIMU:



3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CY)XK/IaeMOil TeMbl B XOJ€ JUAJora /WA AUCKYCCHH,
BBICKa3bIBaTh HJAEU, (OPMYIHPOBATH CBOU MPEITIOKEHHS] OTHOCUTEIBHO BBIOIHEHUS
MPEJI0KEHHON 3a1a4u;

BBICTYIIATh C MPE3EHTALHMEW pEe3yJlbTATOB ITO3HABATEIBHOM AESITEIBHOCTH, IOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBE€PCTHHKAMHM TIPU  BBIIOJHEHUHM XHMHYECKOTO
OKCTIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAaHMIO CBOMCTB HM3y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOro mpoekra u (OopMyIMpOBaTh BBIBOABI 10 PE3YJIbTaraM IPOBEICHHBIX
WCCJIEIOBAHUI ITyTEM COTJIACOBAHMSI MO3ULIUI B X0JIE€ OOCYX/IEHUSI 1 OOMEHAa MHEHUSIMHU.

117.8.6.3. OBnageHne yHUBEPCAIBHBIMY PETYIATUBHBIMU JEHCTBUAMMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYILECTBIATH CBOKO ITO3HABATEIbHYIO JAEATEIBHOCTD,
onpeJesisis €e LeNU U 3a/add, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/ularaéMblii aJITOPUTM JIEHCTBHI NMPH BBHIMOJIHEHUHM YYEOHBIX M HCCIIEAOBATEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee A3PPEKTUBHBIN CIOCOO UX PEIICHUS C YUETOM MOJIY4YEHUS! HOBBIX 3HAaHUHU O
BEIIIECTBAX U XUMUUECKUX PEaKIUsIX;

OCYHICCTBJIATE CAMOKOHTPOJIb cBoeH JACATCIIbHOCTH Ha OCHOBE CaMOaHain3a U CaMOOIICHKH.

117.8.7. [IpenMeTHBIE PE3yIBTAThI OCBOSHUS IPOTPAMMEI CPETHETO OOIIETO 00pa30BaHUS 110
XMMHUH Ha 0a30BOM ypOBHE OpHMEHTHUPOBaHbl Ha OOECHEYeHHE MPEUMYLIECTBEHHO
o0meo0Opa3oBarenbHOl M OOIIEKYJIBTYpHOH MOArOTOBKM oOyuaromuxcsa. OHH  BKIIIOYAIOT
cneuupuyeckre s ydeOHoro mpeamera "Xumusa" HaydHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JeWCTBUI IO OCBOEHUIO, MHTEPIPETALMKA U NTPE0OpPa30BaHUIO 3HAHUH, BUJIbI JESITEIBHOCTH 10
MOJYYEHHUI0O HOBOTO 3HAHMS W NPUMEHEHHUIO 3HAHWM B Pa3IMUYHBIX YYEOHBIX M PEabHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbBIX C XUMHUEH. B mporpamme o XuMuu npeaAMETHbIE PE3YIbTaTh
MIPEJICTABJICHBI 110 TOJIaM HU3yUYEeHHUS.

117.8.8. K xonmy oOyuenuss B 10 kimacce mpeaMeTHble pe3yibTaThl OCBOCHUS Kypca
"Opranuueckas XUMHsI'" OTPaKaroT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTABIIAIOIICH €CTeCTBEHHO-HAYYHOM
KapTHUHBI MHPA, POJIM XUMHUHM B MO3HAHHUH SBICHUHN MPHUPOIBI, B (OPMUPOBAHUH MBILIUICHUS U
KyJAbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JJsi pelieHus
MPAKTUYECKUX 3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOI cpejie;

BJIAJICHUE CUCTEMOM XMMHUYECKHX 3HAHHM, KOTOpasi BKJIKOYACT:

OCHOBOIOJIAraoUe NOHATHS (XMMHUUECKHM 3JIEMEHT, aToM, 3JIeKTpOHHasi 000JI04Ka aToma,
MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XMMUUYECKas CBsI3b, CTPYKTypHas dopmyia
(pa3BepHyTas M COKpallleHHast), MOJIb, MOJIIpHasi Macca, MOJISIPHBIH 00beM, YITIEPOIHbIN CKeNeT,
(yHKIIMOHANBHAS Tpylmna, paaukajl, HW30MEepus, HU30MEpbl, TOMOJOTUYECKUN psAll, TOMOJIOTH,
YIJIEBOJIOPOJIBI, KHCIOPOJ M a30TCOAEPIKAIINE COCIUHEHUS, MOHOMED, MOIMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHBIE COEMHEHMUS);

TEOpUU U 3aKOHBI (TEOpHUsl CTpoeHUs oprannyeckux BemectB A.M. bytnepoBa, 3akoH
COXPaHEHUs MACChl BEIIECTB);

3aKOHOMCPHOCTH, CHUMBOJIMYCCKHH S3BIK XUMHU,

MHPOBO33PCHUYCCKUEC 3HAHMA, JIC)KAIIUEC B OCHOBC TIOHUMAHUA MTPUINMHHOCTU 1 CUCTEMHOCTHU
XHUMHUYCCKHX HBHGHI/II;'I, (baKTOJ'IOl"I/ILIeCKI/Ie CBCACHUA O CBOI\/'ICTBaX, COCTaBC, IOJYYECHUU U



0€30MacHOM HCMOJIb30BAHUM Ba)XKHEHUIIMX OPraHUYEeCKHX BEIIECTB B OBITY M IPAKTUYECKOM
JeSITENLHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKU TOHITUNA, yCTaHABINUBAThH
HX B3aMMOCB$3b, HCIIOIb30BaTh COOTBETCTBYIOIINE ITOHATHS IPA ONIMCAHUHA COCTaBa, CTPOEHUS U
IIpEBpAIICHUN OPraHU4eCKUX COCIUHECHUN;

c(OpMHUPOBAaHHOCTh YMEHHMH HCIHOIb30BaTh XUMHUYECKYI0 CHMBOJHKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpaIlleHHOH) (OpMysl OpraHMueCKUX BEIIECTB U
YPaBHEHHUH XUMHUYECKUX PEAKLUN, N3TOTABINBATh MOJEIH MOJIEKYJI OPraHMYECKUX BEIECTB VIS
MJUTFOCTPALUU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOIO CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIUBATh MPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO MX COCTaBy M CTPOCHUIO K ONpPEAEICHHOMY KIJAcCy/TpyIIe COEIUHEHUMN
(ymieBomopoabl, KUCIOPO M a30TCOAEpKAILUE COEIMHEHN S, BBICOKOMOJIEKYJIIPHBIE COEIMHEHN),
JaBaTb MM Ha3BaHusA 1o cucreMarndeckoil HomeHkiarype (IUPAC), a Takxe HpUBOAUTH
TPUBHAJIbHBIC HA3BAHUS OTAEIBHBIX OPraHUYECKHX BEIECTB (3TUJIEH, NPOMMIIECH, AleTUJIEH,
STUJICHIJIUKONb, TIUIEPUH, (eHon, (opManbIerus, ameraibAerusi, MypaBbUHas KHCIOTAa,
YKCYCHasi KUCIJIOTa, OJIEMHOBAs KHCIIOTa, CTE€ApUHOBAs KUCIJIOTA, INIOKO3a, (PyKTO3a, Kpaxmail,
1IEJUTIONIO034, TIIUIIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPEeNsATh BHUIbl XHMHYECKOW CBSI3U B OPraHUYECKHX
COEIMHEHUSX (OMHAPHBIE U KPATHBICE);

c(OpMUPOBAHHOCTh YMEHHS TNPUMEHSATH TMOJOKEHUS TEOPUU CTPOCHHUS OPraHudeCcKUux
BemecTB A.M. BytnepoBa ansi oObsICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa H
CTPOCHMUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMCHHH XapaKTepU30BaTh COCTaB, CTpOCHUE, (QHU3NISCKHE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIICH Pa3IMUHbIX KJIACCOB OPraHMUYECKHX BEIICCTB
(MeraH, 9TaH, JTHWJIEH, NPONWICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH3o,
METAHOJI, dTAHOJI, STHJICHIJIMKOJIb, TIMIEPHH, (DEHON, aleTanblAeriy], MypaBbHHAs U YKCYCHAas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, [eJUIJI03a, AMHHOYKCYCHas KHCIIOTa), WJUTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMHU COOTBETCTBYIONIMX XMUMHUYECKHX PEaKIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HICTOYHUKH YIIICBOJAOPOIHOTO CHIPhS (HEDTH,
MPUPOIHBIA Tra3, yrojib), CocoObl UX MepepaboTKH U MPAKTUYECKOE NMPUMEHEHHUE MPOAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTH YMEHUH MPOBOANUTH BHIYUCICHUS [0 XUMUYECKUM YPaBHEHUSM (MacChI,
00beMa, KOIMYECTBA UCXOIHOTO BEIIECTBA WIIH MPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WJIH MPOITYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIIaJIeTh CUCTEMOU 3HAHUII 00 OCHOBHBIX METOAAX HAy4YHOTO
MO3HAHUS, WCIOJB3yeMbIX B XUMHUU TPH H3YYCHHH BEIIECTB M XUMHUYECCKUX SBICHUU
(naOmroeHne, M3MEPEHHUE, OKCIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HAHUS JJIs1 IPUHATHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOMIOATh MpaBUjIa MOJb30BAHUS XUMHUYECKON MOCYAOU H
nabopaTopHBIM 000PYIOBaHHEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIIeCTBaMU B COOTBETCTBUU C
WHCTPYKIHSMH IO BBIOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;



c(OpMUPOBAHHOCTh YMEHUN IUJIAHUPOBAaTb U BBIIOJIHATH XUMHUYECKHI 3KCIEPUMEHT
(mpeBpallieHus OpraHUYeCcKUX BEIIECTB NMPHU HArPeBaHHH, MOJYYCHHUE STUJICHA U H3yYEHHUE €ro
CBOICTB, KA4€CTBEHHBIC PEAKIIMHA OPTAHUYECKHUX BEIIECTB, ICHATYpaIis OSIIKOB IPU HArpEeBaHUH,
LIBETHBIE PEAKIINHU OCJIKOB) B COOTBETCTBUH C MTPABUIIAMHU TEXHUKH OE30MaCHOCTH MPH 00paIleHUN
C BeIleCTBAaMU U JIa0OpaTOpHBIM O0OpYIOBaHUEM, MPEACTABIATh PE3YAbTaThl XUMHYECKOTO
JKCIEpUMEHTa B ()OpMe 3alMCH YpaBHEHUU COOTBETCTBYIOIIUX peaKIuid u (HOpMYITHPOBATH
BBIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHHM KPUTHYECKH aHAIM3UPOBaTh XUMHMUYECKYIO0 HH(OpMmanuio,
MOJTy4YaeMyI0 U3 pa3HbIX HCTOUHUKOB (Cpe/icTBa MaccoBOM nH(popmanuu, HTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUW COONIOAATh IMpaBUja HKOJIOTMYECKH LIEJIeco00pa3HOro
MOBEeIEHUsI B OBITY W TPYIOBOW NEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3[0pPOBBbS U
OKpY’KaroLel MPUPOAHON Cpelbl, OCO3HABaTh ONACHOCTb BO3JCHCTBUS HA >KUBBIC OPraHU3MBbI
OTIPENICTICHHBIX OPraHWYECKUX BEIIeCTB, MOHUMas cmbica nokaszarens I[IJIK (mpenenbHo
JOMTYCTUMOM KOHIIEHTPALIMH), TOSICHATH Ha IPUMeEpax CrocoObl YMEHBIICHUS U MPEJOTBpaIlleHUs
HX BPEIHOIO BO3/ICUCTBHUS HA OPraHU3M YEJIOBEKA;

JUIA 06y11a101111/1xc;1 C OrpaHM4YC€HHBIMH BO3MOXHOCTAMHU 3I0POBLA: YMCHHUC NPUMCHATH
3HaHUg 00 OCHOBHBIX JOCTYIIHBIX METOAAaXx IMO3HAaHUA BEIICCTB U XUMHYCCKUX HBHCHI/Iﬁ;

JUTSL CJICTIBIX M CITaO0BUISIINX OOY4YaIOIIUXCs: YMEHUE HCIIONb30BaTh PENbe()HO TOUCUHYIO
cucremy ob6o3HaueHuit JI. bpaitis s 3anucu XuMu4ecKux GopMyIL.

117.8.9. K xonmy oOyuenust B 11 kiracce npeaMeTHbIE pe3ysIbTaThl 0CBOEHUS Kypca "Oomas
Y HEOpraHuyeckasi XuMHs" OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN 0 XMMHYECKON COCTABISIONIEH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XMMUW B TIO3HAHWU SIBIICHUW TPHUPOMBI, B (POPMUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIbHOW TI'PaMOTHOCTH, HEOOXOAMMOM HJsi pelIeHHs
MPAKTUYECKUX 3aJad W DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpene;

BJIaJICHHE CUCTEMOMN XMMHUECKUX 3HaHHﬁ, KOTOpas BKJIXOYACT:

OCHOBOTIOJIATAIONINE TIOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TO, S-, P-, d-2JIEeKTPOHHBIS
opOuTamM  aToMOB, HWOH,  MOJEKyJa, MOJb, MOJSIpHBIH  00BEM,  BAJICHTHOCTb,
ANIEKTPOOTPHUIATEIIBHOCTh, CTCIECHb OKHCJICHHWS, XUMHUYECKas CBSA3b (KOBaJCHTHAs, HWOHHAsi,
METaJITNYECKast, BOJIOPOAHAS ), KpUCTAIUTMYECKAs PELIETKA, TUIIbl XUMUUYECKUX PEaKIIid, pacTBOD,
AJIIEKTPOJIUTHI, HEIJICKTPOJIUTHI, ANEKTPOTUTHIECKAS JTUCCOITAAITHS, OKHCIIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYECKOW pPEaKIINU, XHMHYECKOE PAaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPHsI ANEKTPOIUTHUECKOM ArCCOUaIiy, nepuoaudeckuit 3akon J1.1.
MemnneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXpPAHEHUs M TMPEBPAIICHUS YHEPTUU
NpH  XHMHUYECKHX  peaklMsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3BIK  XHUMHUH,
MHUPOBO33PEHUECKUE 3HAHUS, JIEKAllUe B OCHOBE MOHUMAHUA MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYCCKUX SIBJICHHUM, (PAKTOJIOTMYCCKHUE CBEJCHHS O CBOHCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIb30BaHUU BAKHEHUIIUX HEOPTraHMYECKHX BEHIECTB B OBITY U IPAKTHUYECKOM
JESTENbHOCTH YEJI0OBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XaPAKTCPHBIC IMPU3HAKH HOH?ITI/IfI, YCTaHaBJIMBAaTh
X B3aUMOCBA3b, UCIIOJB30BaTb COOTBCTCTBYIOINHWE IIOHATHUA IIPU OIIMCAHHMU HEOPTaHWMYCCKHX
BCIICCTB U UX npeBpameHI/Iﬁ;



c(OPMUPOBAHHOCTh YMEHMH HCIONb30BaTh XUMHUYECKYH0 CHUMBOJHMKY JUIl COCTaBJIECHUS
¢dbopMyn BELIECTB M YypPaBHEHMH XMMUYECKMX peaKluil, CHUCTEeMaTH4eCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTAEIbHBIX HEOPraHMUYECKHX BEUIECTB (yrapHblii ras,
YIJIEKUCTIBIA Ta3, aMMMaK, rallleHas W3BECThb, HErallleHas W3BECTb, MUThEBAsl COAA, MUPUT U

ApyTHE);

C(l)OpMI/IpOBaHHOCTL YMGHI/Iﬁ OIMpPEACIATh BAJICHTHOCTD U CTCIICHb OKHUCJICHHUA XUMHUYCCKUX
OJICMCHTOB B COCAMHCHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOH CBSI3H (KOBaHeHTHaSI, HOHHaAas,
MeTaJUIMYeCcKasi, BOAOPO/HAs) B COCOUHEHUSAX, TUI KPUCTAJUIMYECKOM PELIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJsIpHasi, MOHHAs, METAJIM4ecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh NMPUHAUICKHOCTh HEOPTaHUYECKUX BEIICCTB
[0 UX COCTaBy K OIPENEICHHOMY KJacCy/TpyIie COeUHEHHH (MPOCThIE BEIIECTBA - METAIUIBI U
HEMETaJUTbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTePHBIC THAPOKCHIBI, COJIH ),

c(hopMHPOBaHHOCTh YMEHUM PACKPHIBATh CMBICI Mepruoandeckoro 3akona JI.M1. Menaeneena
Y IEMOHCTPHUPOBATH €TO CUCTEMATU3UPYIOIIYIO, 00BSCHUTENBHYIO U POTHOCTHYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
aneMeHToB 1 - 4 nepuonos [leproauueckoii cucremsl Xumudeckux 3ueMeHToB /.M. Menneneena,
UCHONB3Ys MOHATHS "S-, p-, d-3JIeKTpOHHBIE OpOuTanu", "3HepreTuyeckre ypoBHHU'", OOBACHATD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB M X COEIMHEHUH 0 epuoiaM u
rpynnam [lepuognyeckoi cuctembl XuMuieckux 3neMenToB J[.M. Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3NIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHWE T'€HETUUECKOU
CBS3M MEXIy HEOPraHWYECKUMHU BEIIECTBAMU C TOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIuii;

c(OpMUPOBAHHOCTh YMEHUS KIIACCU(UIIUPOBATH XMMHUYECKHE PEAKIHH 10 Pa3IUIHBIM
npu3HaKaM (YUCIIy M COCTAaBy pearupyromux BEIIECTB, TEIIOBOMY 3(dekTy peaknuu,
WU3MEHCHHUIO CTETICHEH OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKINH, YIaCTHIO KaTalu3aropa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIISATh YPABHEHUS PEAKLUI pa3IMYHBIX THIIOB, TOJHBIC U
COKpAIlleHHbIE YPaBHEHMsI PEAKIMil MOHHOrO OOMEHA, YUWThIBAas YCJIOBHSI, IPU KOTOPBIX 3TH
peakuu uAyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHHI IPOBOAUTH PEAKIMH, MOATBEPKAAOIINE KA4eCTBCHHBIN
COCTAaB pA3IMYHBIX HEOPraHUYECKUX BEIIECTB, pACIO3HABATh ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PaCKpPBIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBLHBIX
peaKiuil MOCPEICTBOM COCTABJICHHUS IEKTPOHHOTO OaiaHCca ITUX PEaAKIIHii;

c(OPMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUU OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMELICHHS XUMHUYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3zaeictus (npuHuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapakTepru30BaTh XUMUYECKUE MTPOLIECCHI, JIeXKalllue B OCHOBE
MIPOMBIIIUICHHOTO TIOMYYEHUS CEPHOM KHCIOTHI, aMMHakKa, a Takke C(HOpPMUPOBAHHOCTh
MPEJICTaBICHUA 00 OONIMX HAyYHBIX MPUHIMIIAX W JKOJIOTHYECKUX MPOoOJeMax XUMHUYECKOTO
MIPOU3BOICTBA;



c(OpMUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAaHUEM MOHSTHS
"MaccoBast A0Sl BellecTBa B pacTBope", OObEeMHBIX OTHOIICHHWN Ta30B MPU XUMHUYECKUX
pEeaKIusIX, MACChI BEIIECTBA UM 00beMa ra30B 1O U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UITU
00beMy O/IHOTO M3 YYacCTBYIOLIMX B PEAKIMH BEIIECTB, TEIUIOBOIO 3(PQeKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MAaCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOATh MpaBWia MONH30BAHMUS XUMUYECKOW MOCYIOH U
nabopaTropHbIM 000pyIOBAaHUEM, a TAK)KE MPaBHIIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKLHSIMH IO BBIMOIHEHUIO JTA00PATOPHBIX XUMHUUECKUX OTMBITOB;

c(OpMUPOBAHHOCTh yMEHUW IUIAHUPOBATh W BBIIOTHATH XUMHUYECKHI JKCIEPUMEHT
(paznoxeHue nepokcuaa BOJOpo/a B MPUCYTCTBUH KaTajln3aTropa, olpeeeHIe Cpe/ibl paCTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTh
XMMUAYECKON peakiuy, peaklud HOHHOrO OOMEeHa, KaueCTBEHHbIC pPEaKuuu Ha cynbdar-,
Kap6OHaT- U XJIOPpUA-aHUOHBI, HaA KaTUOH aMMOHH, PCHICHUC ISKCIICPUMCHTAJIBHBIX 3aJa4 I10
teMaM "Metamwiel" 1 "Hemetamipl") B COOTBETCTBUM C MPaBUJIAMU TEXHUKH O€30MACHOCTH TIPH
oOpallleHuu C BeleCTBAaMU M JIaDOpaTOpPHBIM O00OpYyHOBaHUEM, TMPEACTABISATH PE3YIBTATHI
XAMHAYECKOTO JKCIIEpUMEHTa B (OpME 3aliCH YPaBHEHHUH COOTBETCTBYIONIMX pEaKIud W
(dhopMynHpoBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBAaTh XUMHUECKYI HH(OpMAIHIO,
MIOJTy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeACTBa MaCCOBOM KOMMYHUKalMK, IHTEpHET U IpyTruX);

c(hOpMHPOBAaHHOCTh yMEHHH COONIOAATh IpaBUJIa DKOJOTUYECKH IIeJIeCO00pa3HOTO
MOBECHUsI B OBITY W TPYIOBOW JMEATEILHOCTH B LEISAX COXPAHEHHS CBOETO 30pPOBBS U
OKpY’KaloIIel TPUPOTHONW Cpebl, OCO3HABATh OMACHOCTHh BO3JCHCTBHUS Ha JKUBBIE OPTaHU3MBI
OTIPEJICTICHHBIX BEIIECTB, TOHUMAast cMbIca mokaszarens [1JIK, moscHsATe Ha mpuMepax crocoObl
YMEHBIIICHUS U MIPEIOTBPAIICHUS X BPSTHOTO BO3ICHCTBUS HA OPraHU3M YEIIOBCKa,

JJIsL 06yqafoumxca C OrpaHM4YC€HHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC NPUMCHATH
3HaHUsg 00 OCHOBHBIX JOCTYIIHBIX METOJAaXx IO3HAaHUA BCIICCTB U XUMHYCCKUX fIBHeHHﬁ;

JUISL CIIETIBIX M CIA00BUAALIMX OOyYaIOIIMXCs: YMEHHE HCIIOb30BaTh pelibe(hPHO-TOUCUHYIO
cucreMy obo3HaueHu# JI. bpaitist i 3anucu XuMU4ecKux GopmMyt.

117.9. B ¢enepanbHbIXx UM pEruoHANbHBIX MPOIEIypax OLEHKH KauecTBa 00pa3oBaHUS
UCHONb3yeTcs epedeHb (KoaU(pHUKaTop) pacipeeleHHbIX M0 KilaccaM MpOoBepsieMbIX TpeOOBaHUN
K pes3yabraTaM OCBOCHMS OCHOBHOIl 00pa30BaTelbHONW MPOrpaMMbl CpPEIHEro OOIIero
00pa30BaHUs U IIEMEHTOB COJIEP’KAaHUS IO XUMUH.

Tabnuua 15
[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOi porpammsl (10 kinace)
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOECHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTenbHOM MPorpaMMbl CpeTHETro 00IIero 00pa3oBaHUs
pe3yiabrara
1 TeopeTnueckre OCHOBBI OPTaHHMYECKON XUMHUU

1.1 ChopMHUpOBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTaBIISIOIIEH
€CTEeCTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMHH B TIO3HAHWUU SIBJICHUN




NpUponbl, B (OPMUPOBAHUM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHANBHOW ~ TPAaMOTHOCTH,  HEOOXOAMMOW  Ans  pellleHus
MPAKTUYECKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3710POBbIO M IPUPOAHOM cpesie

1.2

Bnagenune cucteMol XMMHUYECKHMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIue MMOHSTHS (Monekyna, BaJIECHTHOCTD,
ANEKTPOOTPHUIATENIBHOCT, CTENEHb OKHUCIICHUS, XUMUYECKasl CBSI3b, MOJb,
MOJISIpHAs Macca, MOJISIPHBIN 00bEM, YITIEPOAHBINA CKEJeT, PyHKITHOHATbHAS
TpyIIa, paguKal, U30MEpHs, U30MEPhI, TOMOJIOTHUYECKUN PsI/I, TOMOJIOTH,
YTJIEBOJIOPOJIBI, KUCIOPOA- ¥ a30TCOEPIKAIINE COSTUHEHMS, OMOTOTHUYeCKI
aKTUBHBIC BeIIeCTBA (YIVICBOIBI, >KUPHI, OEIKH), MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, BLICOKOMOJICKY/ISIPHBIC COCTMHEHMS ); TCOPUU U 3aKOHBI
(Teopust XMMHUYECKOTO CTPOEHUS opraHndeckux Bemecrs A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK XUMHUHU, (DAKTOIOTHUYECKHUE
CBEJICHHS O CBOMCTBaX, COCTaBe, MOJIYyUYECHUU U O€301TaCHOM HCIIOIb30BaHUH
BaXHEHIIINX HEOPTraHMYECKUX U OPraHWYeCKUX BEHIECTB B OBITYy U
MPaKTUYECKOU JICATEIIbHOCTH YeJI0BEKa

1.3

CdopMHUpOBaHHOCTh YMEHUI BBISIBIATH XapaKTEpHbIE MPU3HAKU MTOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS
IIpU ONMCAHUHU COCTAaBa, CTPOCHUS M IPEBpALICHUN OpPraHUuYeCKUX
COCTMHEHUH

1.4

c(hopMHPOBAaHHOCTh YMEHHI HCIONIH30BaTh XUMUUYECKYIO CUMBOJIUKY JUIS
COCTaBJIEHUS  MOJIEKYJSIPHBIX U CTPYKTYPHBIX  (pa3BepHYTOH,
COKpaIleHHOH ) (popMylT OpraHndeCKUX BEIIECTB U YPABHEHUN XUMHYECKIX
pEaKUHii, U3roTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB JJIA
WJUTIOCTPALMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOIO CTPOCHUS

1.5

CdopMupoBaHHOCTH YMEHUH YCTaHABINUBAThH MPUHAIIIECKHOCTh U3yUYEHHBIX
OpraHWYECKUX BEHIECTB MO MX COCTaBYy U CTPOEHHUIO K OIpPEACICHHOMY
kimaccy  (rpymme) — coemMHeHM  (YIIEBOJAOPONbI,  KHUCIOPOJ  H|
a30TCO/IepXKALIE COCNWHEHHUS, BBICOKOMOJEKYISIPHbIE COEIUHEHUS),
JlaBaTh UM Ha3BaHUs 1Mo cucTeMaTudeckoi HoMeHkiatype (IUPAC)

1.5

ChopMHUpPOBaHHOCTh YMEHHSI OMPEACTSATh BHUJIBI XUMHUYECKOH CBS3H B
OpraHMYECKHX COeTMHEHHIX (OJJMHApHBIE U KPATHBIC)

1.6

ChopMHUpOBaHHOCTh YMEHUSI MPUMEHSATH: MOJOKEHUS TEOPUH CTPOCHHUS
oprannuecknx BemecTB A.M. ByTnepoBa ansi oObSICHEHUS 3aBUCHMOCTHU
CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHUS;, 3aKOH COXPaHEHHUsS MAacCChI
BEIIECTB

VYrnesomopoapl. Kucimopoaconepskamuye 1 a30TCoAepKaIINe OpraHuIeCKUe
coeMHEeHMS. BBICOKOMOJIEKYIISpHBIE COSAMHEHUS

2.1

ChopMupOBaHHOCT, YMEHUH TPUBOAUTH TpPUBUAIBHBIC HA3BaHUs
OTAETBHBIX OPraHWYECKUX BelIEeCTB (ITHIIEH, MPOMMWIEH, AalleTUJIEH,
STUJICHIIMKONb, TNHULEpHH, ¢GeHon, GopMaiabaerua, aieTaibIerus,
MypaBbHHAs  KHCIIOTA, YKCyCHas KHCJIOTa, OJEUHOBas  KHCIOTA,
CTeapuHOBas KMCIIOTa, INI0K03a, (PPyKTO3a, KpaxmMas, LeJUIi0103a, IITUIUH)

2.2

ChopMuUpOBaHHOCTH, YMEHHH  XapaKTepHU30BaTh COCTaB, CTPOCHHUE,




¢u3nUeckre W XUMHYCCKHE CBOWCTBA THITHYHBIX TPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OpPraHMYECKHX BemiecTB (MeTaH, JTaH, OJTHJICH,
MpOMUJICH, aneTwieH, OyraaueH-1,3, wmerunOyraaueH-1,3, OeH3ol,
METaHOJI, JTaHOJ, JSTHJICHIIUKONb, TIWIEPHH, (EHON, ameTambIeru,
MypaBbHUHAsI M YKCYCHas KHCIOTBI, IUIIOKO3a, Kpaxmal, IeJIIi0i03a,
AMUHOYKCYCHAasi KUCIIOTa)

23

ChopMHpPOBAaHHOCTh YMEHHUS WJLTIOCTPUPOBATh T'€HETHUYECKYIO CBS3b
MEXAY TUIIUYHBIMH IPEICTABUTEISIMU PA3IMYHBIX KJIACCOB OPTaHUYECKUX
BEIIECTB YPABHEHMSAMM COOTBETCTBYIOIIMX XHMHMUYECKHX PpEAKIHUN ¢
UCIIOBb30BaHUEM CTPYKTYPHBIX (hopMyI

24

CdopmMupoBaHHOCTH yMEHUs XapaKTepU30BaTh MCTOYHUKHI
YIJIEBOJOPOIHOTO ChIPhsl (HE(DTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX
nepepadOTKU U MPAKTHYECKOE IPUMEHEHUE TIPOAYKTOB MEepepadOTKU

XUMHS U )KU3Hb. PacueTsl

3.1

ChopMupOBaHHOCTh, YMEHHI BIIAJIETh CHCTEMOH 3HAHHM 00 OCHOBHBIX
METOAAaX HAy4YHOrO MO3HAHUA, UCIOJb3YEMBIX B XUMHHM MPU H3YYEHUH
BEIIECTB M XUMUYECKUX SIBICHUN (HaOMIoneHue, u3MepeHue, SKCIIePUMEHT,
MOJICIUPOBAHKE), HCIIONB30BaTh CHUCTEMHBICE XUMHUYECKHE 3HAHUSA s
NPUHATUS PEIIEHUH B KOHKPETHBIX JKM3HCHHBIX CUTYalHUsX, CBA3AHHBIX C
BEILECTBAMM U X TPUMEHEHHUEM

3.2

ChopmupoBaHHOCT, ~ yMEHHH  coOmrofaTh  MpaBUiia  TOJI30BAHUSA
XMUMUYECKOH MOoCynoi u 1abopatopHbIM 000pyIOBaHUEM, a TAKKE MPaBUiIa
oOpaleHusi C BelIeCTBAaMU B COOTBETCTBUU C HMHCTPYKIUSMHU IO
BBIMOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB

33

ChopMHpPOBaHHOCTh yYMEHHUH IJIAHUPOBATH M BBINOJIHAT XUMHYECKUN
OKCIICPUMCHT (HpeBpameHI/m OpraHN4YC€CKUX BCUICCTB IIpU HArpCBaHHU,
MOJyYCHUE JTHJICHa W W3yYCHHE €ro CBOWCTB, KAaYECTBEHHBIC PEAKIINU
OpPraHMYECKHX BEIUIECTB, JACHATYpalus OCNKOB MpU HArpEBaHWH, IIBETHHIC
peaxiiy 6eIKOB) B COOTBETCTBHH C MPABHIIAMH TEXHUKH 0€30MaCHOCTH MPH
oOpallleHud ¢  BeLIeCTBaMH U JJaOOpaTOpHbIM  00OpYAOBaHUEM;
NPEACTABIATh PE3yNbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (OpME 3arncH
YPaBHEHHH COOTBETCTBYIOUIMX pPEaKUUH U (OPMYyIUpPOBaTh BHIBOJABI Ha
OCHOBE 3THX PE3y/IbTaToB

34

CdopMHUpOBaHHOCT YMEHHMM HPOBOAUTH BBIYUCIEHUS MO XUMHUYECKUM
ypaBHEHMsIM (Maccbl, 00beMa, KOJIMYECTBA HMCXOAHOTO BELIECTBA WIIH
MPOAYKTa PeakIMy MO U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3
HCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEaKIUN)

3.5

ChopMHpPOBAHHOCTh YMEHMH KPUTHUYECKU aHAJIU3UPOBATh XUMHUYECKYIO
MH(OPMALIUIO, OTYYaeMYI0 U3 Pa3HbIX MCTOYHHUKOB (CpeAcTBa MacCOBOM
uHpopManuu, cetb IHTEpHET U IpyTHe)

3.6

ChopMHUpOBaHHOCT,  yMEHHM  COONIONATh MpPaBWIA  JKOJIOTUYECKU
11e71€CO00pa3HOT0 MOBEJACHUS B OBITY M TPYHAOBOM AESITEILHOCTH B LENSIX
COXpaHEHHUsI CBOEro 370pPOBbSI U OKPYKAIOIIEH NPUPOAHOU CpEnBbI,
0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBI OMPEICTECHHBIX
OpraHWYeCKUX BeliecTB, moHumas cMmbica mokasarens [1JIK (mpenensHO




JOMYCTUMOM  KOHIIEHTpAlluu), TOSACHATh Ha MpUMEpax CHOCOObI
YMEHBIIEHUS U MPENOTBPALICHHS UX BPEIHOTO BO3IECHUCTBUSA HA OPraHU3M
YeJI0BeKa

Tabmuma 15.1

[IpoBepsiembie memMenTsl conepkanus (10 kmacc)

Kon [IpoBepsiemblii 371EMEHT COAEPIKAHMS
1 Teopernueckre OCHOBBI OPraHUYECKOM XUMUU
1.1 [IpenMer opraHMyYecKOW XHMMHUHU: €€ BO3HHUKHOBEHUWE, Pa3BUTHE U 3HAYEHUE B

MOJIYYCHUH HOBBIX BEIIECTB M MaTepHaioB. TeOpusi CTPOCHHUS OpPraHUYeCKHUX
coequHennit A.M. ByTiepoBa, ee OCHOBHBIE TTOJIOKEHUS

1.2 CTtpykTypHble (OpPMYNIBI OpPraHMYEeCKMX BeIlecTB. [oMoJorus, wu3omepus.
XuMHUecKas CBI3b B OpraHM4YCCKUX COCAMHCHUAX - OAUHAPHBIC U KPATHBIC CBA3H.
[IpencraBienue o kiaccupuKaluy OpraHUUYECKUX BEIIECTB

1.3 HomenknaTtypa opraHndecKux COeAMHEHUHN (CHCTeMaTH4ecKas) U TPUBHAJIbHbBIC
Ha3BaHUs BAKHEUIIUX MPEICTABUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB

2 YrieBoaopoasl

2.1 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psAll. MeTaH u 3TaH - npocTenme
MPEACTABUTENN aJKaHOB: (U3UYECKUE U XUMHUYECKHE CBOWMCTBA (peaKiuu
3aMelIeHHs U TOPEHUsI ), HaXOXKIeHUE B IPUPOJIE, MOTYUYCHHE U TPUMEHEHNE

2.2 AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKHN psia. DTWIEH U TPONUJIEH -
MPOCTEHIIINE TIPEJCTABUTEIN AlKEHOB: (DM3MUYECKHEe M XHMHUYECKHE CBOHCTBA
(peakuy  TUAPUPOBAHUS, TAJIOTCHUPOBAHWSA, THIApATAlldd, OKHUCJICHHUS |
MOJTUMEPU3ALIHH ), TOJTYYEHHE U TPUMEHEHUE

23 Anxanuensl: OyraaueH-1,3 u MeTunOytanues-1,3: cTpoeHue, BakHeHIIne
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomyuyenne cMHTETHYECKOTO
Kay4yKa ¥ pe3uHbl

2.4 AJKMHBI: COCTaB M OCOOCHHOCTHU CTPOCHHSI, TOMOJIOTHYCCKHUIN Psl. AlLETUIIEH -
MPOCTEHIINI TIPeACTaBUTENh alKUHOB: COCTaB, CTpOEHHUE, (HU3UYECKUe U
XUMUYECKHE CBOMCTBA (peakluu TUIPUPOBAHMS, TAIIOTEHUPOBAHUS, THAPATALIUH,
TOPEHHUS ), TOTYyUYEeHNE U TPUMEHEHNE

2.5 Apenbl. benson: cocraB, cTpoeHHE, (PU3HYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajJoreHUupOBaHUSI U HUTPOBAHUS ), MTOJTYyUYEHUE U TpUMeHeHue. Toyour:
coCTaB, CTpoeHue, (U3MYECKHE ¢ XUMHUYECKHE CBOMCTBAa (peakuuu
TraJIOTeHUPOBAHUSA W HUTPOBAHUS), TMOJy4YeHHE U MpuUMeHeHue. TOKCHMYHOCTb
apeHoB. [eHeTnueckass CBs3b MEXAY YIJIEBOAOPOJAAMH, NPUHAMICKAIIUMU K
pa3IMYHbIM KJIaccaM

2.6 [IpuponHbie HICTOYHUKHN YTIIEBOIOPOIOB. IIpupoaHbiil ra3 U nonyTHbIE HEQTIHBIE
ra3sl. Hegtb 1 ee npoucxoxaenue. CrocoOsl nepepaboTku He(TH: MEperoHka,
KPEKUHT (TepMUYECKUN, KaTaTUTHUYeCKUi), muponu3. [IpomykTel mepepaboTku




He(TH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHblil yronp u
IPOIYKTHI €r0 nepepadboTKu

Kncnoponcozlepxcamne OpraHn4eCKuC COCANHCHUA

3.1

[IpenenbHBIE OTHOATOMHBIE CIIUPTHL. MeTaHO U ITAHON: CTPOCHHE, PU3NIECKUE
M XUMHYECKHE  CBOMCTBa  (peakumM C  aKTUBHBIMM  METaJUIaMH,
rajoreHOBOJIOPO/IaMU, TOpPEHHWE), TpUMEHeHHe. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIAaMH CHUPTOB. /[efiCTBHE METaHOJA U 3TaHOJIA HAa OPTaHU3M YEJIOBEKA.
MHOT0oaTOMHBIC CIIUPTHL. DTHJICHIIIMKOIb U TIUIEPUH: CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBAa (B3aMMOJECHCTBHE CO  IIEJIOYHBIMH  METaJIaMH,
Ka4eCTBEHHAsl peaklMsi Ha MHOIOaroMHble cnupthl). [lelicTBue Ha opraHusM
yenoBeka. [[puMeHeHue uiepruHa U dTUJICHTITUKOIS

3.2

DeHOoI: CTpOSHUE MOJICKYJIBI, PH3UICCKUE U XUMUYE CKHAE CBOHCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue dhenona

3.3

Anpaerunpl 1 keToHbl. Dopmanbaeru, aneTanbIeru: CTpoeHue, pu3ndeckue u
XUMUYECKHE CBOMCTBA (PEAKIMU OKHUCIIECHUS U BOCCTAHOBJICHUS, Kau€CTBEHHbIC
peaKkInm), MoTyuyeHrue u MIpuMeHeHne

34

OnHOOCHOBHBIE TpeNelbHbIe KapOOHOBbIE KUCIOTHL. MypaBbuHAs U yKCycCHas
KUCJIOTBI: CTpOEHUE, (PU3NYECKUE U XUMUYECKHE CBOWCTBA (CBOWCTBA, 00IIMe A7
KJacca KHUCIIOT, peaknus JSTepuuKaluu), TIOIy4YeHHEe U TNPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCIIOTHl KaK MPEACTABUTEIMN BBICIINX KapOOHOBBIX
KUCIOT. Mbl1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe ACHCTBHE

3.5

CrnoxHble 3QUpbl Kak MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. I'MAPONIM3 CIOXKHBIX
sa¢upos. Kupsl. ['maponus xupos. I[Ipumenenue xupoB. buonornueckast poib
AKUPOB

3.6

VYrneBonpl: cocTaB, Kiaccu(uKanus yriaeBoJgoB (MOHO-, M- U TOJHACAXaPHJIbI).
I'mioko3a - mpocTelnii MoHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYIbI,
¢bu3nveckre u XMMUYECKHe CBOMCTBa (B3auMoaencTBue ¢ ruapokcuom meau (11),
OKHCJICHHE aMMHa4YyHBIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBieHwme,
OpO’KeHUE TIIIOKO3bl), HAXOXKACHUE B IPUPOE, IPUMEHEHHE, OMoIorndecKas poib.
@orocunTe3. Ppykro3a Kak HM30Mep NIOKO3bl. Kpaxman u memnonos3a Kak
npupoaHbsie noiauMepbl. CTpoeHue Kpaxmana U Leuirono3bl. dusnueckue H
XMMUYECKHE CBOWCTBA KpaxmaJa (THIpOoJn3, KaYeCTBEHHAs! peaKIis ¢ HOJ0M)

A30Tconep>i<aume OpraHu4CcCKUC COCAMHCHU A

4.1

AMUHOKHCIOTHI Kak amM{(OTepHbIE OpraHudecKue coequHeHus. Pu3ndecKkue u
XUMHUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha TpuMepe miuiuHa). buonornueckoe
3HaYeHHE aMUHOKHCIOT. [TenTuab

4.2

benkn Kak INpUpPOOHBIE BBICOKOMOJEKYJSApHBIE coenauHeHus. IlepBuuHas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE peakuu Ha OelKu

BBICOKOMOHGKYHHPHBIG COCIUHCHUA

5.1

OCHOBHBIC TMOHATUS XUMUH BBICOKOMOJICKYJIIPHBIX COCﬂHHeHHﬁZ MOHOMCD,
MNOJUMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMCPHU3alIuH, CPCAHAA MOJICKYJIIpHAasA




Macca. OCHOBHbBIE METO/bl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH -
NOJIMMEpU3aLUs U MOJIMKOHIEHCAIUS

52 OKCIIepUMEHTAlbHbIE METOJAbl M3Y4YCHHs] BEIIECTB M MX MpEeBpalleHuil:
O3HaKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yykoB. [loiyyeHne CHHTeTHYECKOro KayuyKa U Pe3UHbI

Ta6muna 15.2

ITpoBepsiemble TpeOOBaHMS K Pe3yJIbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOi nporpammsl (11 kiacc)

Kon [IpoBepsiembie mpeAMETHBIE PE3yIbTaThl OCBOECHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbHON IPOrPaMMBbI CPETHETO OOIIEr0 00pa30BaHUS
pe3yJsbrara
1 Teopernueckre 0OCHOBBI XUMUU
1.1 Bnagenne cucTteMoW XMMHUYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:

OCHOBOIIOJIAraroIIye MOHATUS (XUMUYECKUNA 3JIEMEHT, aToM, 3JIEKTPOHHAs
0001104Ka aToMa, s-, p-, d-3JIEeKTPOHHBIE OPOUTATIHN AaTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATENIbHOCTh, CTEIIEHb OKUCIIEHUS, XMMHUYECKast
CBSI3b, MOJIb, MOJISIDHAas Macca, MOJIAPHBIA 00BeM, KpUCTAJUIMYEeCKas
pelieTka, THUIIBI XUMUYECKUX peaxuui (OKUCIUTENBHO-
BOCCTAaHOBMTEJbHBIE, 3K30- M JHAOTEPMHUYECKHE, pEaKUUd HOHHOIO
o0MeHa), pacTBOp, 3JEKTPOIMTHI, HEIIEKTPOIUTHI, AIIEKTPOJIUTHYECKAS
JYCCOLMAIMs, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOH
peakuuy, XHWMHUYECKOE€ pPAaBHOBECHE); TEOPUM U 3aKOHBI (TEOpHs
JNEKTPOIUTHYECKOM  aucconmanuu, Ilepuoanueckuit  3akon  [[.U.
Menneneesa, 3aKOH COXPAHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH, (AKTOIIOTUYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, IOJYYEeHHMM U O€30IaCHOM HCIOJNb30BAaHUM  BAXKHEUIIMX
HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM AESTETbHOCTH YeJI0BEKa

1.2 ChopMHpPOBAaHHOCTh yMEHHUH BBISBIATH XapakKTEpPHblE NPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX IOHATUN, IPUMEHSATH COOTBETCTBYIOLIUE TOHITHS
IIpU ONHUCAaHUM CTPOEHHS] U CBOMCTB HEOPraHMYECKUX BELIECTB M HUX
MIpEeBpAILEHH; BBISBIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSAMU
U TIPEJICTaBICHUSAMHU JPYTUX €CTECTBEHHOHAYYHbIX ITPEIMETOB

1.3 Brnanenue OCHOBHBIMH METOJAMHM HAy4YHOTO TIO3HAHUS BEIIECTB U
XUMHYECKUX  siBJIeHMi  (HaOmroeHue, H3MEpEeHHe, DKCIIEPUMEHT,
MOJICIMPOBAHUE)

1.4 ChopMUpOBaHHOCT, YMEHUU OMPEACNSATh BAJCHTHOCTh U  CTENCHb

OKHUCJIEHUSI XUMHUYECKHUX JJIEMEHTOB B COCIMHEHMAX Pa3IMYHOIO COCTABA,
BUJ XMMHUYECKOM CBs3M (KOBaJCHTHas, HOHHAs, MeTaJuln4yecKas,
BOJIOPO/IHAS) B COCIMHEHUSX, TUI KPUCTATITNYECKOM PeIIeTKH KOHKPETHOTO
BelIeCcTBa (aATOMHasi, MOJIEKYJIIpHAsi, HOHHAs!, METAJUTMYeCKast)

1.5 ChopMHUpOBaHHOCT YMEHUH ONpENENATh XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COeTMHEHUN




1.6

CdopmMupoBaHHOCTh YMEHHUSI KJIAaCCU(PUIIUPOBATH XUMHUECKHUE PEAKIIHH 110
pa3IMYHBIM TpU3HAaKaM (YMCIy W COCTaBy pearupyroulux BeIIeCTB,
TeruioBoMy 3(PQeKxTy peakiuu, HU3MEHCHHIO CTEIEeHEeH OKHCIICHUs
AJIEMEHTOB, 00PAaTUMOCTH PEAKIIUH, YIACTHIO KaTalnu3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEaKIIUN pa3IMUHbBIX
TUTIOB, TIOJHBIC U COKpAIICHHBbIC YPAaBHEHMsI pEaKIMil MOHHOrO OOMEHa,
YUYUTBIBAA YCJIOBHA, IIPHU KOTOPLIX OTH PCAKIHMH UAYT 1O KOHIIA

1.8

ChopMHUpPOBAaHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBI  COCTAaB  PAa3JUYHBIX  HEOPTraHWYECKUX  BEILECTB,
pacro3HaBaTh ONBITHBIM IIYyTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEUIECTB

1.9

CpopMupOBaHHOCTh YMEHHH pacKpbIBaTh CYUIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOTO
OanaHca 3TUX peaKIHii

1.10

ChopMupoBaHHOCT, ~ YMEHUH  OOBSCHATH  3aBUCHMOCTH  CKOPOCTHU
XUMHYECKOH peakInu OT Pa3INIHbIX (PaKTOPOB

1.11

CopMupoBaHHOCTH YMEHUH OOBSICHITH XapaKTep CMEIICHHS] XUMUYIECKOTO
paBHOBECHUSI B 3aBHUCHUMOCTH OT BHEIIHEro Bo3aedcTBus (mpuHimn Jle
[[Tarenbe)

OOmas 1 HeopraHu4ecKasi XUMUs

2.1

CdopmMupoBaHHOCTh YMEHUHN pacKpbIBaTh cMbIch [leproanueckoro 3akoHa
HA.N. MenneneeBa M JEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIONIYIO,
OOBSICHUTETTbHYIO M IPOTHOCTUYECKYIO (DYHKITHH

2.2

ChopMHUpPOBaHHOCTh YMEHHI XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 3JIeMEHTOB 1 - 4 mepuoaoB [lepuonnyeckoit CuCTEMBI
xumMudeckux 3emeHToB [[.M. MenneneeBa, ucnonb3ys moHATUA "s-, p-, d-
JNIEKTPOHHBIE ~ opOutanu", '"ISHepreTuyeckue ypoBHHU'", OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHYECKHX DJJIEMEHTOB M HUX
COCIMHEHUN 10 TnepuoAaM U rpynmnam [lepuoguyeckod CHUCTEMBI
XxuMHu4eckux siaeMeHToB [[.M. MeHaeneepa
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ChopMupOoBaHHOCT, YMEHUU XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKHX BEIIECTB PAa3IUYHBIX KJIACCOB,
MOJITBEPKIaTh CYILIECTBOBaHHE TeHETUYECKON CBSI3U MEXTY
HEOPraHUYeCKUMU BEILECTBAMU c MOMOIIbIO ypaBHEHU
COOTBETCTBYIOUIUX XUMHUUECKUX PEaAKITUH

2.4

CdopmMupoBaHHOCTH YMEHHI YCTaHaBJIMBATh MPUHAJIE)KHOCTh
HEOPraHWYECKUX BEIIECTB II0 MX COCTaBy K OIPEACICHHOMY KJaccy
(rpymme) coenuHeHHi (MPOCTHIE BEIIECTBA - METAUIBI U HEMETAJUIbI,
OKCHJIbl, OCHOBAHHMSI, KUCJIOTHI, aM(OTEPHBIE THUIPOKCHUIBI, COJTH)

2.5

ChopMHPOBAHHOCT YMEHUI MCIIOIB30BATH XUMHUUECKYIO CUMBOJIMKY JIS
cocTaBieHus: (GOpPMYyJ BELIECTB M YPABHEHUH XUMHUYECKUX pPEaKIMi,
cucremarnueckytro HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS
OTAETBHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbli Ta3, YIJIEKUCIBIN ras,




aMMHaK, TamieHas U3BeCTh, HerameHasi U3BeCTh, MUThEBAst COJA, TUPUT U
TPYTHE)

2.6

ChopMHpOBaHHOCTh yYMEHUH XapakTepu30BaTh (OMMCHIBaTh) oOIIKE
XMMHAYECKUE CBOMCTBA HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MNOATBEPXKJIAaTh  CYIIECTBOBAaHME  TEHETHYECKOW  CBS3M  MEXKIy
HEOPraHN4eCKUMH BEILIECTBAMH c TIOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN

2.7

ChopMHpOBaHHOCTh yMEHUH IUIAHHUPOBATH M BBINOJIHATH XUMHYECKHUN
SKCHEPUMEHT (pa3jio)KeHHEe TEPOKCHAAa BOJOPOAA B IMPUCYTCTBUH
KaTajau3aTopa, OIpPEAEIEHUE Cpelbl PACTBOPOB BELIECTB C IOMOILIBIO
YHHMBEPCAJILHOTO MHANKATOPA, BIUSHUE Pa3IMYHbBIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKOHN peakiuu, peakiiii HOHHOro oOMeHa, KaueCTBEHHBIE peaKINU
Ha cynbdar-, kKapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, pEIICHUE
SKCIIEPUMEHTANIbHBIX 3a4a4 1o Temam "Metamisl" u "Hemeramns") B
COOTBETCTBHM C TMpaBUIAMH TEXHHKH O€30MacHOCTU MpU OOpaLICHUH C
BEIIECTBAMU U TaOOPATOPHBIM 000PYIOBAaHHEM; MPEACTABISATH PE3YIbTAThI
XMMHAYECKOTO  JKclepuMeHTa B (¢opMe  3amuCH  ypaBHEHH
COOTBETCTBYIOIIMX peakiuil U (HOpMyIHUpOBaTh BBIBOJIbI Ha OCHOBE ITHX
pe3yabTaToB

2.8

ChopmupoBaHHOCT, ~ yMEHHH  coOmroaTh  MHpaBUia  IOJIb30BAHUA
XMUMHYECKOH MOoCynoi 1 J1abopatopHbIM 000pyIOBaHUEM, a TAKKe MpaBUia
oOpaleHusi C BelIeCTBaMU B COOTBETCTBUU C HMHCTPYKIUSMHU IO
BBIMIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB

2.9

CdopMupoBaHHOCT, YMEHHUH XapaKTepH30BaTh XWMHUYECKHE MPOIECCHI,
JeKalllie B OCHOBE IMPOMBIIUICHHOTO IOJIYYEHUsI CEPHOM KHUCIOTHI,
aMMUaKa, a Takke chPOPMUPOBAHHOCTH MIPEACTABICHHI 00 OOIITUX HAYYHBIX
MPUHIIMITAX ¥ SKOJIOTUYECKUX MPpoOIeMax XUMUYECKOTO MPOU3BOCTBA

XUMHS ¥ )KU3HB. PacueTsl

3.1

ChopMUpOBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KAPTHHBI MHUPA, PO XUMHUH B MO3HAHUM SIBICHUN
NpUponbl, B (OPMUPOBAHUM MBIIUICHUS U KYyJIBTYpPhl JIMYHOCTH, €€
(YHKIIMOHANLHOW ~ TPaMOTHOCTH,  HEOOXOIMMOW IS pelIeHUus
MPAaKTUYECKUX 3a7a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON cpene

3.2

ChopMupOBaHHOCT, YMEHHM KPUTHUECKH aHAIU3UPOBATh XUMUYECKYIO
MH(POPMALIUIO, OTYYaeMYI0 U3 Pa3HbIX MCTOUYHHKOB (CpeACTBa MacCOBOM
KOMMYHHKaIuu, ceTb IHTEpHET U Apyrue)
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ChopMupoBaHHOCT, yMEHHMHM  COOMIOAATh  IpaBWJIa  OKOJOTUYECKU
11e71eCO00pa3HOTO MOBEJACHHS B OBITY M TPYHAOBOM ACSITETLHOCTH B IENSIX
COXPAHEHMS CBOETO 3710POBbS U OKPYKAIOLIEH MPUPOAHOMN CpeIbl
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Oco3HaBaTb OMACHOCTb BO3JIEMCTBHSI HA )KUBBIE OPraHU3MbI OIIPEIEICHHBIX
BelllecTB, MoHUMasi cMbica nokazarens [IJIK, moscHaATh Ha npumepax
CHOCOOBl YMEHBILIEHUS U MPEAOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHM3M 4eJoBeKa




35 CopMupoBaHHOCTh YMEHUHN MPOBOIUTH BBIYUCICHUS C MCIIOIB30BAHHEM
MOHATHS "'MaccoBas JOJs BEIIECTBa B pacTBOpe”, 0OBEMHBIX OTHOIICHUM
ra3oB MPH XUMHUYECKHX PEAKIUIX, MAaCcChl BEIIECTBA WM 00beMa ra3oB 1o
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O0ObEMYy OIHOTO W3
YYacTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3 (dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPrUu

TabGmuna 15.3

[Tposepsiembie amemMeHTHI conepkanus (11 kmacc)

Kon IIpoBepsieMblii 21IEMEHT COACPIKAHUS
1 TeopeTnyeckue 0CHOBBI XUMHUH
1.1 Xumuyecku aneMeHT. AToM. fnpo atoma, U30TOMbI. DJIEKTPOHHAsE 00OJIOUKa.

DHepreTu4eckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, P-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpe/ieNieHns dIEKTPOHOB MO OpOUTAaNIsIM B aTOMax SJIEMEHTOB
MEPBBIX YETHIPEX MEPHOI0B. DINEKTPOHHAS KOH(UTYpAIIHS aTOMOB

1.2 Ilepnonnueckuit 3akoH u lleproanyeckas cucreMa XUMHYECKUX 1eMeHToB J[. 1.
MenpneneeBa. CBsA3p nepuoauyeckoro 3akoHa u llepuogumueckoil cucTemsl
xumudeckux anemeHTtos .M. MenzeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUSA
aToMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB XHWMHUYECKUX DJIEMEHTOB W
o0pa3zyeMbIX UMM INPOCTBIX M CIOXKHBIX BEIIECTB IO IpyNiaM U IEepUOJAM.
3HayeHHEe IEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH

1.3 CrpoeHnue BemecTBa. XUMHUECKast CBsA3b. BUIbI XUMUYECKOM CBSI3U (KOBaJICHTHAs
HETOJISIPHAS W TOJIApHAs, NOHHAs, MeTaJuTndecKas ). IOHbI: KAaTHOHBI U AaHHOHBI.
MexanuzMbel 00pa3oBaHMsSI KOBAJIEHTHOM XHMHUECKOW CBSI3U (OOMEHHBIH H
JOHOPHO-AKIENTOPHEIN ). BomopoaHas cBs3b

1.4 BanentHoCTh. DneKTpooTpULaTENBbHOCTh. CTENEHb OKUCIEHUS

1.5 BemectBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH MOCTOSIHCTBA
cOoCTaBa BellecTBAa. THUMBI KPUCTALIMYECKUX PEIICTOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIIA KPUCTAIINYECKOM perieTku. [loHsTHE 0 IMCTIepCHBIX cUCTEMAX.
HcTunHbIe 1 KOJTOMIHBIE PacTBOPBL. MaccoBas 10151 BEIIECTBA B PacTBOPE

1.6 Knaccugukanus Heopranndeckux coenuHeHnii. HoMeHkarypa HeopraHmde cKux
BELIECTB

1.7 Xumunueckas peakius. Kinaccudukanus XuMU4eCKUX peakifii B HEOpraHUu4ye CKOu
Y OpraHUYeCKOM XMMUU. 3aKOH COXPAaHEHUsS MACChI BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBPAIICHUS YHEPTUN TTPU XUMHUECKUX PEAKITUIX

1.8 CKOpOCTh peakiiiy, ee 3aBUCUMOCTb OT Pa3IMUHBIX (haKTOPOB

1.9 OOparuMble peaknuu. XHUMHYECKOe paBHOBecue. DakTopbl, BIMSIONIME Ha
COCTOSIHME XUMHUUYECKOro paBHoBecus. [Ipunnun Jle llarense

1.10  |Dnekrponutudeckas auccornuanus. CuibHble U crnabbie 3ekTponuthl. Cpena




BOJIHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpabHasl, IeJI0YHAas. Peakiuu HOHHOTO
oOMeHa

1.11

OKXMCIIUTEIIFHO-BOCCTAHOBUTEIILHBIE pcaknuuu

HCOpPaHI/I‘-ICCKaSI XHUMHUA

2.1

Hemeramnel. Ilomoxxenne HeMeraiwioB B Ilepuonuyeckoil cucreMe XMUMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHHUsS aromMoB. DuzMUecKue
CBOICTBA HEMETAJIIOB. AJTOTPOIHSI HEMETAJUIOB (Ha MpUMeEpPEe KUCIOPO/ia, CEPHI,
docdopa u yrepona)

2.2

XUMHUYECKUE CBOMCTBA BaXHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, ymepora U KpeMHHUS) M HX  COEIUMHEHUN  (OKCHIOB,
KHCIIOPOACOACPKAIIIMX  KHUCIOT, BOJOPOJIHBIX coeauHeHui). Ilpumenenue
BaXHCHIIINX HEMETAJJIOB 1 UX COCAMHECHUI
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Mertamnbl. [lonoxxkenne wmetamioB B Ilepuommyeckoil cucTeMe XHUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOUEK
aromoB MeTaiioB. O0mue ¢usnyeckue cBoiicTBa MeTawioB. CIlaBbl METaJUIOB.
DNEKTPOXUMUUYECKUHN Psijl HAMIPSKEHUH METaJIIOB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAJNIOB (HATPUH, KaIuil, KaJIbIIUA, MarHUi,
QTIOMUHUM, ITUHK, XPOM, JK€JIe30, MelIb) M UX coeauHeHur. OOmue crocoOs
MoJTy4eHHs1 MeTasu1oB. [IpuMEeHEeHHEe MEeTallIOB B OBITY M TEXHUKE

2.5

I'eneTnyeckas CBSI3b HCOPTaHNYCCKHUX BCHICCTB, NPUHAJICKAIIUX K PA3JIMIHBIM
Ki1accaM

XUMHUA U KU3HD

3.1

Ponp xuMuu B 00€CHEYEHHHM SKOJIOTHYCCKOW, DHEPTreTHYECKOM M IHINEBON
0€30MacHOCTH, Pa3BUTHU MEIUIMHBI. [loHSATHE O HAyYHBIX METOAAX MO3HAHHS
BCIICCTB U XUMHUUYCCKUX peaKL[I/If/’I

3.2

[IpencraBnenust 00 OOMMX HAy4YHBIX MPUHLMUIIAX MPOMBIIIJIEHHOTO IOMyYEHUs
BOKHEHIIMX BenlecTB. YernoBek B MHUpPE BEUIECTB M MaTEpPHUAJIOB: BaKHEHIIUE
CTPOUTENbHBIE MaTepuajbl, KOHCTPYKIIMOHHBIE Marepualbl, KpacKH, CTEKIIO,
KepaMI/IKa, MaTepI/IaJII)I JJIA I-)JICKTpOHI/IKI/I, HaHOMaTepI/IaJII)I, OpFaHI/I‘-IGCKI/IC u
MUHEpaJbHbIE YI0OpeHUS
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XuMUsT U 3I0pOBbE YEJIOBEKa: IpaBWIa HCMIOIb30BaHUSA JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0€30MacHOTO UCIIONB30BaHUS MIPEMapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOU KU3HU
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