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MOACHUTEJIbBHASA 3AIIMCKA

[IporpaMMa 1Mo XMMHHU Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHMI K pe3yinbTaTaM OCBOEHHUS (eaepaabHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero oo6pazoBanus (DOOII COO), nmpeacrasiaeHHbx B DenepanbHOM TOCYyIapCTBEHHOM
oOpazoBarensHOoM crangapte COO, ¢ yuétom Konuenuuu npemnogaBanus yaeOHOTO MpeaMeTa
«Xumus» B 00pazoBaTENbHBIX opranu3anusx Poccuiickoit denepannm, peann3yonmX 0CHOBHBIC
oOpa3oBaTesbHble MPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTernu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @enepaunu Ha nepuoa o 2025 rona» (Pacnopsokenue [pasurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3paboTKe MpOrpaMMbl IO XMMHH, K OIIPEICIICHHIO0 O0ILel CTpaTeruu
o0OyueHusl, BOCHUTAHUSA U PA3BUTUsI OOYJAIOIIMXCS CPECTBAMM Y4eOHOro mpeameTra «XUMHsi»
st 10—11 xraccoB Ha 6a30BOM ypoBHE COCTaBUIN KoHIenTyanbHbie ojoxenuss DT'OC COO o
B3alMOOOYCIIOBIIEHHOCTH 1I€JIe, COIep:KaHusl, pe3yIbTaToB 00ydeHUs U TpeOOBaHUM K YPOBHIO
MIOATOTOBKHU BBIITYCKHUKOB.

XuMmuueckoe o0pazoBaHME, IMOJydaéMOE€ BBIMYCKHHUKaMH  001e00pa3oBaTenbHON
OpraHM3alliu, SBISETCS HEOThEeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTU. OHO CIYKHUT
3aBEPILAIOIIMM JTalloOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIHOUEBBIX
LEHHOCTEH, IPUCYIIMX LET0CTHOM CUCTEME XMMHUYECKOTO 00pa30BaHMsl. DTU LIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB IPHUPOAbI, POPMUPOBAHHS MUPOBO33PEHUS M OOIEH KylnbTypbl 4YelOBeKa, a
TaKKE SKOJIOTMYECKM OOOCHOBAHHOIO OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U IPUPOJHOU cpeje.
Peanmusyercst xmmuueckoe oOpa3oBaHHWE OOydJalOmMXCsl Ha YpPOBHE CpEeAHEro ooOmero
o0Opa3oBaHus cpecTBaMU yueOHOro mpenmera «XuMHs», COJepKaHHue U TTOCTPOCHHUE KOTOPOTo
OTIpE/IeIeHbl B MPOTpaMME IO XUMHUU C Y4ETOM CHenuu(uKd HAyKu XUMHH, e€ 3HAueHUs B
MO3HAHUM MPUPOJBI U B MaTEpUAIbHOM XKU3HU OOIIECTBa, a TakkKe C YU€TOM OOHMX Lieneil u
OPUHIMIIOB, XapaKTEpU3YIOLUMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpPEIHEro oOLero
oOpasoBanus B Poccutickoit denepannm.

XuMHs Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIPaeT 0COOYI0 pPOjb B COBpPEMEHHOU
[UBHWJIN3ALUY, B CO3JaHUK HOBOM 0a3pl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOWM BKIaJ B
(dopMHpOBaHUE PAIIOHATBHOTO HAYYHOTO MBINUICHHS, B CO3aHUE LEIOCTHOTO MPEICTaBICHUS
00 OKpY)KalollleM MHpE Kak O €IMHCTBE IPUPOBI U UeIOBeKa, KOTopoe GopMHUpyeTcss B XMMUHU Ha
OCHOBE ITOHMMaHHMS BELIECTBEHHOIO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHUs B3aUMOCBSI3H
MEXIy CTPOSHUEM BEILECTB, UX CBOWCTBAMHU M BO3MOKHBIMH O0JIACTSIMHU TTPUMEHCHUSI.

TecHo B3auMOAEUCTBYS C APYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMHS CTala HEOThbeMIEMOMN
YaCThI0 MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCICUIIHOTO TPyAa W KHU3HU KaKIOIro
wieHa oOmectBa. CoBpeMEeHHas XUMHS Kak HayKka CoO3WJaTelbHas, KaK Hayka BBICOKUX
TEXHOJIOTUH HaMpaBlieHa Ha pelleHHe MI00aJbHBIX Mpo0JIeM YCTOWYMBOTO Pa3BUTHUS
YeII0BEYECTBA — CHIPHEBOM, JHEPTETUUECKOH, TUIICBOH, IKOJIOTUYECKON 0€30IaCHOCTH U OXPaHbI
37I0POBBSL.

B coorBercTBUMM ¢ OOHMMHM LEISIMH M HOPUHIUIAMH CpeAHEro oOIero oOpa3oBaHUs
coziepkanue npeamera «Xumus» (10—11 kmacebl, 6a30BbIl ypOBEHD U3Y4EHHUS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO TOATOTOBKY OOYYArONMXCs, HEOOXOAMMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEIHOTO BKIIOYEHHS B JKU3Hb COIMYMA,
POAOIDKEHUS 00pa30BaHUs B Pa3IMUHBIX 001aCTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisilonMU - TIpeaMeTa «XUMUsS»  SBISIOTCA 0a30Bbie Kypchl — «OpraHuyeckas
xuMus» 1 «O0Ias 1 HeOpraHUYecKas XMMHs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUM 110 HEOPraHUUYECKON XUMUHM (C BKIIIOUCHUEM
3HAHUU U3 O0ITIEH XMMHUH) U OpraHudecKor XumMuu. @opMupoBaHMe TaHHOW CHCTEMBI 3HAHUU MTPH
U3y4EHUHU IpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHMS BCETr0 MHOT0OOpa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPUN XUMUH.
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Crpykrypa coaepxaHusi KypcoB — «Opranuueckass xumus» u «OO0Iass 1 HeopraHuveckas
XUMUs» cHOpMUpOBaHA B IIporpaMMe MO XMMUU Ha OCHOBE CHCTEMHOIO MOAXOAA K M3y4EHUIO
ydeOHOro MaTepuasia M OOYCIOBJIEHA HMCTOpPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHMM Ha
OIPENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHMHU BEILECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCHMYECKOM TEOPUHU CTPOEHHUSI OPTaHMYECKUX COEAMHEHUH, a
Taloke Ha YPOBHE CTEPEOXMMHUYECKUX U HJIEKTPOHHBIX IMPEICTABIEHUNH O CTPOEHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX JAlOTCS B Pa3BUTHUU — OT YIVICBOJIOPOJOB JIO
CIIOKHBIX OWOJIOTMYECKH aKTUBHBIX COeAMHEHUU. B Kypce oprannmdeckoil XWUMHH IOIYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOINEro oOpa3oBaHUs IEpBOHAYaJIbHbBIC
IPEJICTABICHUS O XUMHUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOIMCTB BEIIECTB OT X CTPOEHMS], O XUMUYECKON peaKiHH.

[Tog HOBBIM yrJIOM 3peHHsl B mpeaMere «XuMus» 0a30BOr0 YpOBHS PaccMaTpUBAETCs
M3Y4CHHBbIII Ha YpOBHE OCHOBHOTO o0OImero oOpa3oBaHUsi TEOPETHMYECKUN MaTepuan U
(aKTOJIOTMYECKHE CBEJICHUS O BELIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0u@ps ¥ HeopraHuyecKkas XUMHUsD OOyJaroUMMCs IMPEIOCTaBISAETCS BO3MOKHOCTH OCO3HATh
3HaUEHUE TEPUOAMYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX W METO/0JIOTUYECKUX MO3UIUI,
IIyOKe TOHSATh UCTOPUUYECKOe HM3MEHEHHUe (yHKIUH 3TOro 3akoHa — OT o0oOmaromed 1o
OOBACHSIOIIEH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUM O BaXKHEWIIMX BEILECTBAX, MX COCTaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKKE O XUMUUYECKUX PEAKIMX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX IPOTEKaHUs
nononHsercs B Kypcax 10 w11 KmaccoB aieMEHTaMu  COJAEp)KaHUS, HMEIOLMMU
KYJIbTYpOJIOTUYECKMI M TPUKIAJHOM XapakTep. OTHU 3HAaHUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JpPYIUMU HayKaMM, pPAacKpbIBaloT €€ pojib B II03HABATEIbHOM U
NPAKTUYECKON JIESTEIBHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBOKEHHUS K IPOLECCY
TBOPUYECTBA B O0JIACTH TEOPUHU U MPAKTUUYECKUX MPUIIOKEHUU XUMUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBAThCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOsieMax, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKA OCMBICIHBATh HH(POPMALMIO U MPUMEHSTH €€ JUIsl TONMOJHEHUs 3HAH Ui, PeICHUs
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAbHBIX HCCIEe0BATENbCKUX 3a/ad. B 1enom copepxanue
y4eOHOro mpeaMera «XUMHUs» JTaHHOTO YPOBHS M3yd4eHUs OPUEHTHPOBAHO Ha (popMupoBaHue Yy
00yJaroImXcss MHUPOBO33PEHUYECKONH OCHOBBI JIJISi MTOHUMaHUsS (PrIOCOPCKUX WUIEH, TaKUX Kak:
MaTepHallbHOE €JMHCTBO HEOPTaHMUYECKOI0 U OPraHUYeCKOro MHpa, 00yCIOBJIEHHOCTh CBOMCTB
BEILECTB X COCTABOM U CTPOEHHUEM, I03HABAEMOCTD IPUPOIHBIX SIBJICHUHN ITYTEM 3KCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYMH MEXKIY HOBBIMH (PaKTaMH M TEOPETHUYECKHMMH IPEIIOCHUTKAMU,
OCO3HAHHME POJIM XMMHUM B PEILIEHUU HKOJIOTMYECKUX IpobieM, a Takke MpobiieM cOepexeHus
HEPreTUUECKUX PECYPCOB, CHIPbS, CO3/1aHUS HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nutane penienus 3a1a4 BOCIUTAHUS, Pa3BUTUSA U COLUATIN3ALIMHT 00YJatONIMXCsl TIPUHSTHIE
OpOrpaMMoOi IO XMMMM TOAXOAbl K OIpPENeIeHUI0 COAEPKAaHUsS M IOCTPOSHHUs IMpeaMeTa
npeaycMaTpuBalOT (OPMUPOBAHHE YHHBEPCAIbHBIX YYEOHBIX NEHCTBUHM, MMeonmx 0a3oBoe
3HAYeHUEe s Pa3IMYHBIX BHUJOB JESITEIBHOCTU: pEIleHHs MpolieM, MOHCKa, aHaiu3a U
00paboTku HHpOpMALMKM, HEOOXOAUMBIX JJIsi HPUOOPETEHUs] ONbITa MPAKTHYECKOM WU
M CCIIEIOBATENIbCKON JESITENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMHUH.

B npakruke npenogaBaHus XUMUM KaKk Ha ypOBHE OCHOBHOTO O0ILEro o0pa3zoBaHMsl, TaK U
Ha YpOBHE CpeIHEro oO0IIero oopazoBaHus, IPU ONPEAETICHUH COAEP)KAaTEIbHON XapaKTepUCTHKU
Hejae M3ydeHus IpeAMeTa HalpaBJI€HHUEM IIE€PBOCTEIIEHHOW 3HAYMMOCTH TPaJAUIIMOHHO
npu3Haércs (QOpMHpPOBAHME OCHOB XMMHUYECKOM HAykKu Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHM S, IPAKTUYECKOH JESATEIbHOCTU YEJIOBEKA U KaK OJIHOI'0 M3 KOMIIOHEHTOB MUPOBOU
KylbTypbl. C METOAMYECKOM TOYKM 3pEHHUs] TAaKOW IMOAXOJA K ONPENENICHUIO IiesIeld M3y4eHUs
IpeaMeTa SIBJISETCS BIIOJIHE ONPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS INIABHBIMM LIEJIAIMU U3YdEHUs NpeaMmera «XUMHsS» Ha
6a3oBom ypoBHe (10 —11 ki1.) sSBASIIOTCS:
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e (GopMHpPOBAaHME CHUCTEMBl XWMHUYECKUX 3HAHUN KaKk BaKHEUIIEH COCTaBIIIOLICH
€CTeCTBEHHO-HAYJYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOH JIeXKAT KIOYEBBIC MOHSITHS,
(dyHIaMEeHTaNbHbIE 3aKOHBI M TEOPUHM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOEHUE H
MOHMUMAHUE CYINHOCTH JOCTYNHBIX OOOOIIEHHN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C MICTOPHUEH UX Pa3BUTHS H CTAHOBIICHUS;

e (dopMmupoBaHHE M Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BEILECTB U
XUMHUYECKHX PEAKIUi, HEeOOXOAUMBIX Il MPUOOpPETEeHUsI YMEHUH OPHUEHTHPOBATHCS B
MHUPE BEUIECTB U XUMHUECKUX SIBJICHHUH, MMEIONIMX MECTO B MPUPOJEC, B TPAKTHICCKON H
MTOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHI U CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOJII0JIEHHEeM MpaBuil 0e30MacHoro
oOpallieH!s C BEIIECTBAMU.

Hapsiny ¢ »aTuMm, copepkaTenbHas XapakTepuCTHKa LeJel U 3aJad M3y4eHHs MpeaMeTa B
porpaMMme 1o XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomero odpazoBaHus. CeroJHs B MpenogaBaHUK XMMHUH B OOJIbIEH CTEeHH
OTIAaETCs MPEIIOYTCHHE TPAKTUIECKOW KOMIIOHEHTE COIepPKaHuUsl OOYdeHH S, OpUEHTHPOBAHHON
Ha MOJATOTOBKY BBIITYCKHHUKA OOIIEOOpa30BaTEIbHON OpraHU3alllM, BIAJACIONEr0 HEe HabopoM
3HaHUH, a (yHKIMOHAIBHOW TIPaAaMOTHOCTBIO, TO €CThb CHOCOOAMH M YMEHUSIMU AKTUBHOTO
MOJTy9eHU s 3HAHUH U TPUMEHECHHS KX B PEaJIbHOM KU3HU IS PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsBU c 3TUM TpH U3ydeHUHM TMpeaMeTa «XUMHS» JOMUHHpYOIee 3HauYeHUE
NpHOOPETAIOT TaKKe IEJIU U 3aa4uHl, KakK:

amanTanys OOyJaromMXCsl K YCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MUPA, JOPMHPOBAHHUE
WHTEJUICKTYalIbHO Ppa3BUTONW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY TPHUHSATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX XHU3HEHHBIX CHTYAIUSX,
CBSI3aHHBIX C BEIECTBAMH U UX IIPUMEHEHUEM;

dopMHpoBaHUE Yy OOydyarOIMXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUA),
UMEIOIIMX YHUBEPCATIbHOE 3HAYCHHE /ISl PA3TIMYHBIX BUJIOB JICSTEIBHOCTU: PEIICHUS TPoOeM,
MOMCKa, aHanmu3a W 00padoTk WHQGOPMAIIMKU, HEOOXOIWMBIX IS TPUOOPETEHHS OIBITA
JIeATEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHMM XMMHH, a TAKKE JUIS OLIEHKU C
MO3UIINH HKOJOTUYECKOM OE30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMUUYECKUX MPOLIECCOB
Ha OpPraHK3M YeJIOBEKa U MIPUPOIHYIO CPELy;

pasBUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaronmxcs: CIOCOOHOCTH CaMOCTOSITEJIbHO NPUOOpETaTh HOBBIE 3HAHUSA 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTSIMH, MCII0Ib30BATh COBPEMEHHbBIE WH(POPMAIIMOHHBIE
TEXHOJIOTUH JJIsl TOUCKA M aHaIM3a y4eOHON M HayYHO-TOMYSPHON HH(POPMAIIH XMMUYECKOT O
COJIePIKAHUS

dopMupoBaHUE U pa3BUTHE y O0YJAIOIMXCS aCCOI[MAaTUBHOTO U JIOTHYECKOTO MBIIIIICHUS,
HAOIIOAATEIFHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIeé OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, IPH TIAHUPOBAHUH M TIPOBEACHUH XUMHUYECKOTO SKCTIEPUMEHTA;

BOCIUTAaHHE Y 00yJatonMXcsl YOeKAEHHOCTH B TYMaHHUCTUYECKONH HAPaBJIEHHOCTH XUMUH,
e€ BaXHOH pONM B pPEUICHUH TIJIO00AJIBHBIX MPOOJIEM PaMOHAIBHOTO MPHPOIONOIH30BAHNUS,
MOMOJIHEHUS] SHEPIeTHYECKUX PECYpCOB U COXpAaHEHUsS MPUPOTHOTO PaBHOBECHS, OCO3HAHMUS
HE00X0IMMOCTH Oepe’KHOTO OTHOIICHUS K MIPUPOJIE M CBOEMY 3[I0OPOBBIO, a TakkKe MPHUOOpETeHUs
OTIBITa UCIIOJB30BAHMS MTOJyICHHBIX 3HAHUH /ISl TPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYaITHSX,
CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSMHU.

B yueOHOM miaHe cpefHero oOmero o0pa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IMpeAMETHON 001acTh «ECTeCTBEHHO-HAYIHBIE TPEIMETHD.

OOmee uncno yacoB, OTBEACHHBIX JUISl U3yYeHHUS] XUMHH, Ha 0a30BOM YpPOBHE CPEIHETO
o0rmero oOpaszoBanusi, cocraBisieT 68 dacos: B 10 kacce — 34 gaca (1 yac B Henento), B 11 ximacce
— 34 gaca (1 yac B HeeINIO).
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COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMMUA

TeopeTnueckne 0CHOBbI OPraHu4e cKOi XUMHUH

[Ipenmer opraHuyeckoil XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B TOJIY4YECHUU
HOBBIX BEIIECTB U MaTepuainoB. Teopus cTpoeHus opranndeckux coennnenuit A. M. byrneposa,
e€ ocHoBHBIE ToONIOKeHUs. CTpyKTypHBIE (QOPMYJIBI OPraHMYECKHUX BEIIECTB. | OMOJIOTHS,
u3oMepus. XMMHYecKasi CBSI3b B OPraHMYEeCKUX COSAMHEHUSX — OJIMHAPHBIEC U KPAaTHBIE CBS3H.

[IpencraBnenue o KaccupUKallMK OpraHuYecKux BelecTs. HoMeHkaTypa opraHuyecKux
COEMHEHHUM (CcTeMaTnyecKasl) U TpUBUAIbHbIC HA3BaHU I BXKHEHIIIMX IIPEJICTaBUTEIEH KI1acCOB
OpraHUYECKUX BEIIECTB.

OKCIIepUMEHTaIbHBIE METO/Ibl U3Y4EHUSI BEUIECTB M UX IPEBPALLCHUN: 03HAKOMIIEHHE C
oOpa3liaMi OpraHMYEeCKMX BEIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHUYECKHX BEIEeCTB, HAOMIOJEHUE U ONHUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPTAHMYECKUX BEIIECTB MPU HarpeBaHuH (IJIaBJIeHHE, 00yIIIMBaHUE U TOPEHHUE).

Yraesonopoabl

ANKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYEeCKUi psa. MeTraH M 3TaH — MpocTelime
IPEICTaBUTEIH ATKAHOB: (pU3MYECKHe U XMMUYECKUE CBOMCTBA (peaKny 3aMEIICHUST ¥ TOPEHUs),
HaxXOXXJeHHNE B IPUPOJIE, OTy4EeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI P, DTUIIEH U MPONUJIEH — MPOCTEeUIme
IPEICTaBUTEIN AaJKCHOB: (U3MYECKUE M XWMHUYECKUE CBOMCTBA (PEakUu THAPHUPOBAHUS,
raJOTeHUPOBAHMUS, THIpaTallii, OKUCIIEHUSI U TIOJMMEPU3AIINN ), TOTyYeHHE U TPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEWIME XUMHUYECKUE
cBolcTBa (peakuus noauMepusanun). [lodyueHne CHHTETHYECKOTO Kaydyyka U pE3UHBI.

AJNKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psf. ALETHICH —
IPOCTEUIIMI MpeACTaBUTENb ATKHHOB: COCTaB, CTPOCHUE, (PM3NYECKUE M XUMUYECKUEe CBOICTBa
(peakuuu TMAPUPOBAHUSL, TAJIOTEHUPOBAHMS, THIpaTalliy, TOPEHNUSI), TOTY4E€HNE U IPUMEHEHUE.

Apenbl. ben3on: coctaB, crpoeHue, (QU3MYECKHME W XMMHUUYECKHE CBOMNCTBA (peakuuu
raJJoreHUPOBAaHUS U HUTPOBAHUs), MOJIydeHHE M MpUMEHeHHe. Tonyon: cocmas, cmpoeuue,
@uzuueckue u xumudeckue ceolcmea (peaxkyuu 2ai02eHUpo8anus U HUMpPOBanus), noiyyerue u
npumeneHue. TOKCHMYHOCTb apeHOB. [eHeTHuyeckas CBS3b MEXIy  YINIEBOJOPOJaMH,
NPUHAUISKANMMEI K PA3IMYHBIM KIaccaMm.

[IpuponHbIe UCTOUYHUKU YIIIEBOJAOPOJIOB. [IpupoaHbIil ra3 U momnyrHble He(TIHbIE Ta3bl.
Hedrp u e€ mpoucxoxaenue. CriocoObl mepepadoTku HeTH: IePErOHKa, KPEKUHT (TEPMUYCCKHH,
KaTaIUTUYECKUii), nupoiu3. IIpoaykrsl mepepa®oTku  HegTH, HUX TNPUMEHEHHUE B
MPOMBINITIEHHOCTH U B ObITY. KaMeHHBIN Yyrojib ¥ TPOIYKTHI €T0 epepadOTKH.

DKCHepuMeHTabHbIe METObI M3Y4EHHUs BEUIECTB M WX MPEBPAILCHUN: 03HAKOMIIEHUE C
oOpasiaMu IjIacTMacc, KaydyKoB M pe3uHbl, Koyuiekuuu «Hedgrs» u «YToiabp», MonenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB U TaJlOTCHONPOM3BOIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJIy4eHUE DTUIICHA U U3YUEHHUE €r0 CBONCTB.

Pacuérnble 3anaun.

Beluncnenus 1o ypaBHEHHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BELIECTBA MJIM MPOAYKTa PEaKMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO
U3 UCXOJIHBIX BEIIECTB MJIH IIPOIYKTOB PEAKLIMM).

Kucnopoacoaepxanme opraHuyeckue coeuHe HUSA

[IpenenbHble OIHOATOMHBIE CHHUPTHI.. METaHON M 3TAHON: CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (PEaKUMM C aKTMBHBIMU METaJlJIaMH, IaJOT€HOBOJOPOJIaMHU, TOPEHU €),
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npuMeHeHue. BoiopoaHble cBsA3U MEXy MOJIEKYJIaMU CHUPTOB. JlelicTBHE METaHOIIa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CIHUPTHL. ODTUJIEHIIUKOIb W TIULEPUH: CTpOeHHEe, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOEHCTBUE CO IIEIOYHBIMU METAJIIaMH, KaUeCTBEHHAs pEaKLMs Ha
MHOTOAaTOMHBIE cHupThl). JleiicTBue Ha opraHu3Mm uenoBeka. [IpuMeHeHHe mUIepUHA U
STUJICHTIIMKOJISL.

®eHou: CTpOeHHE MOJIEKYITBI, (pU3MYecKre U XUMHYecKre CBOHCTBA. TOKCHYHOCTD (peHOMa.
[Ipumenenue geHona.

Anpnerunipl U kemowusi. DopManbAeTH]l, alleTaubAeTul: CTpoeHHe, (U3NYecKue u
XMMUUYECKHE CBOWCTBA (PEAKUMM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIUH),
MOJIydeHUE U TTPUMEHEHUE.

OHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHAs M YKCYCHasl KHUCIOTHI:
CTpOoeHUE, PU3NUYECKHE M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIMeE JIJIsl KiIacca KUCIIOT, PEaKIIus
sTepuduKaluu), MoiaydeHue u mnpuMeHeHue. CTeapuHOBass M OJEHMHOBAas KUCIOTHI Kak
MPEICTABUTETH BHICIINX KAPOOHOBBIX KUCIOT. MbLTa KaK COJM BBICHIMX KAPOOHOBBIX KHCIIOT, UX
MOIOLIEE ENCTBUE.

CrnosxxHble 3¢Uphl KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIAPONU3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonorndeckass posb KUPOB.

YrneBoasl: cocTaB, Kiaccu(uKalms yriaeBoJaoB (MOHO-, IM- U TToaMcaxapuabl). [ mroko3a —
MpPOCTEHIIMI MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHS MOJIEKYNIbl, (U3MYECKUEe U XUMHYECKUE
cBoiicTBa (B3aumoeiicteue ¢ ruapokcuaom Meau(ll), okucienne aMMruadHbIM paCTBOPOM OKCH A
cepebpa(l), BoccraHoBieHHE, OpPOKEHHE TJIIOKO3bI), HAXO0XKACHHE B MPHUPOJEC, NMPUMEHEHUE,
Oouonoruueckas poib. @orocuHTe3. PPyKTo3a KaK U30Mep TITHOKO3HI.

Kpaxman u nemironosa Kak npupoaHblie noaumepsl. CTpoeHHE KpaxMana M LEeJUIF0JI03bI.
dusnueckre U XMMUYECKUE CBOMCTBA KpaxMaia (TMIposin3, KaueCTBEHHAs peakius C HOA0M).

OKCIIEpUMEHTAIBHBIE METOBl M3YdEHHUs BEUIECTB M UX IIPEBPALICHUI: IPOBEACHMUE,
HaOJIIOJICHUE U ONMCaHHWE JEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE
peakuuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcugoM wmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumojeicTBue mmuepuHa c¢ rujgpokcunom meau(ll)), ampaernnoB (okucieHue
aMMHa4HbIM pacTBopoM okcujaa cepedpa(l) u ruapoxcuom menu(Il), B3anmozeiicTBue kpaxmana
C MOJIOM), POBEJICHUE MPAKTUUECKONW PabOThI: CBOMCTBA PACTBOPA YKCYCHOU KHCIIOTHI.

Pacuérnbie 3amaun.

BerancneHuss 1Mo ypaBHEHHIO XUMHUYECKOH peakumu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEILECTBA MJIM MIPOIYKTa PEaKI[MU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
U3 UCXO/IHBIX BEIIECTB UJIM IIPOIYKTOB PEAKLIMM).

AzoTcozepkalpe OpraHM4ecKue COeIMHEHUSI.

AMUHOKHICIIOTHI Kak aM(pOTepHbIE OpraHrYecKue coequHeHus. Pru3nueckue 1 XMMUUYECKHIe
CBOMCTBA aMUHOKHUCIOT (Ha IpuUMepe MuLMHA). buonornueckoe 3Hau€HHE aMHUHOKHUCIOT.
IlerrTrapl.

benku kak mpUpoOJHBIE BBICOKOMOJIEKYISIpHbIE coeAuHeHus. llepBuyHas, BTOpUYHAs U
TpeTUUYHas CTpPyKTypa OenkoB. XHMHMUYECKUE CBONCTBA OEJKOB: TUAPOJIN3, JACHATypalus,
KaueCTBEHHbIE PEAKIIUH Ha OEIIKH.

DKCIepUMEHTAIbHBIE METOAbl M3YyYeHHS BEIECTB M MX MpEBpallleHUil: HaOMIOACHHE U
ONMCaHuE JEMOHCTPALMOHHBIX ONBITOB: JEHATypalus O€lKOB IpU HarpeBaHUU, LBETHBIE
peakiuu OEIKOB.

BricokoMoJieKyIsipHbIE COeIHHE HUS

OCHOBHBIE MOHATUS XUMHUM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IOJIHUMEP,
CTPYKTYpHOE 3BEHO, CTEMEeHb IOJUMEpU3AIUU, CpeAHssl MOoJeKyasipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH — IOJIMMEPU3ALIUs U ITOJIMKOH ICH ALl U

OKcrepuMEeHTalbHbIE METO/Ibl U3Y4EHHSI BELIECTB M UX IPEBPAILECHUN: 03HAKOMIIEHHUE C

06pa3uaMH IIPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH, ITJIACTMACC, KAYy4yKOB.
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MexnpenMeTHbIE CBSI3U.

Peanu3anus MeXIpeIMETHBIX CBSI3€M NPHU U3YdEHHM OopraHmudeckoil xumuu B 10 wiacce
OCYILIECTBJISIETCS. Yepe3 HCIOJb30BaHME Kak OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSTUHN, ABISIOMMXCS CHCTEMHBIMU JUIS OT/AEIBHBIX TPEIMETOB €CTECTBEHHO -HAYYHOTO IIHKIIA.

OO0ume ecTeCTBEHHO-HAyYHBIC TMOHSTHS: SBJIICHWE, HAyJHBIH (aKr, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIacCU(UKAIUs, [EepUOTUYHOCTb, HAONIOJEHHE, W3MEpPEHHUE,
HKCIIEPUMEHT, MOCTHPOBAHUE.

dusuka: MaTepus, YHEPTHS, Macca, aToM, dJIEKTPOH, MOJICKY/Ia, SJHEPTETHIECKUN yPOBEHb,
BEILIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHUE BELECTBA, (PU3NUYECKIE BETMYMUHBI U AMHHIIBI MX
U3MEpEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTMYECKN aKTUBHBIE BEIeCTBA (O€NKU, YITIeBOIbI, JKUPbI, PEpPMEHTHI).

['eorpadmsi: MUHepasbl, TOPHBIE TOPOJIBL, TOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, PECYPCHI.

TexHonorus: NUILEBbIE MPOIYKTHI, OCHOBBI PAllHOHAIBHOTO TUTaHMS, MOIOIIME CPEACTBA,
JIeKapCTBEHHbIE U KOCMETHYECKHUE NpernapaThl, MaTepualbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

TeopeTnyeckue 0CHOBbI XUMHH

XUMHUECKMM aseMeHT. AroMm. Snpo aToma, H30TONBL. DJEKTPOHHAas 000J0YKa.
DHepreTHYECKue YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- amemMeHTh. OCOOCHHOCTH
pacripenesneHus 3JeKTPOHOB MO OpOUTaIsIM B aToMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOH(QUIypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XuMHYecKHX a3yeMmeHToB [l I
MengeneeBa. CBs3p NepHOIUYECKOTO 3akoHa U [leproaudeckoil CHCTEMbl XUMHUUYECKH X
anemeHToB JI. 1. MenneneeBa ¢ COBPEMEHHON TE€OpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEILECTB
10 IPyIIaM U [epruojaM. 3HaYCHUE NEPUOIUYECKOTO 3aKOHA B Pa3BUTUU HAYKU.

Crtpoenue BemecTBa. XHMMHUYECKas CBS3b. Bujpl XuMuueckoil cBs3M (KOBaJeHTHas
HEMNoJIsSIpHAsl U TOJspHas, MOHHas, MeTajuindeckas). MexaHu3mbl 00pa30BaHMSI KOBAJIEHTHOM
XUMHUYECKON CBs3M (OOMEHHBIM U JOHOPHO-aKLeNnTOpHbIH). BogopoaHas cBs3b. BaneHTHOCTS.
DIIeKTpoOoTpULAaTENBbHOCT. CTENEHb OKUCIeHUS. VIOHBI: KATHOHBI U AaHUOHBI.

BemnecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUSA. 3aKOH IOCTOSHCTBA COCTABA
BEIIECTBA. [WNBI KPUCTAUIMYECKHX PEHIETOK. 3aBUCHMOCTh CBOWCTBA BEIECTB OT THIIA
KPUCTAJUINYECKON PELIETKH.

IlonsiTe O AUCHIEPCHBIX cHcTeMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 101
BEILECTBA B PaCTBOPE.

Knaccudukanust Heopranmdeckux coeinHennii. HomeHknarypa HeopraHuuecKux BEIIeCTB.
['eHeTnyeckas CBsA3b HEOPraHMYECKUX BEUICCTB, IPUHAUICKAIMX K Pa3IMYHBIM KIACCaM.

Xumnueckas peakuusa. Kiaccupukanuss XMMHYECKMX peakUMil B HEOPraHMYecKod |
OpraHUYECKOW XMMHU. 3aKOH COXpPaHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U IPEBpPALCHUS
SHEPTUU NIPU XUMUYECKUX PEAKIHIX.

CKkopocTh peakiuu, e€ 3aBUCHMOCTh OT pa3lnUyHBIX (akropoB. OOpaTuMble peakiuu.
Xumuueckoe paBHoBecHe. DAKTOPBI, BIHSAIONME HAa COCTOSHUE XMMHYECKOTO PaBHOBECHSL.
[Tpunnun Jle [larense.

Dnekrponutrydeckas aucconuanus. CunbHble U crnadble 3aekTpoiuThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KUCJIAsA, HEUTpaIbHAas, [IEJTOYHAsL.

OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE pCaKiunu.
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ODKCHEPUMEHTAJILHBIE METOJbl M3YyYCHUS BEUICCTB M MX IPEBPAILCHUN: JEMOHCTpALIUS
tabmun «llepuoguueckass cucrema xumuueckux siaemMeHToB JI. WM. MenneneeBay, u3ydeHue
MoJienel KPUCTAIMYECKUX PEUETOK, HaOMoJeHne M ONHCAHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3lIoKeHUE TNEPOKCHAAa BOJOpPOJNAa B MPHUCYTCTBUU KaTalw3aTopa,
OTIpeNieTICHUE CPebl PACTBOPOB BEIECTB C MOMOIIBIO YHHBEPCAIBHOTO WHAMKATOPA, PEAKIINU
HOHHOTO OOMEHa), MpPOBEICHUE MPAKTUUYECKOW paboThl «BrnusHHE pa3NTU4YHBIX (AKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKLIUN.

Pacuérnrie 3amaumn.

PacuéTpl mo ypaBHEHUSIM XUMUYECKUX PEAKIMii, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOIB30BAHUEM IMOHSTHS «MAacCcoBasi JI0JIs BEILIECTBAY.

Heoprannueckasi XuMus

Hewmeramnne. [lonoxenue HemetaisioB B [lepuoanueckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB
. . MenneneeBa U 0COOCHHOCTH CTpoeHHUs aToMOB. DH3nMuecKue CBONCTBA HEMETAJIOB.
AmtoTpornus HeMeTauioB (Ha MpUMepe KUCIIopoia, cepsl, ocdopa u yrmeposa).

XUMHYECKHE CBOWMCTBA BaXKHEWIIMX HEMETAJJIOB (TalloTeHOB, cephl, a3ora, docdopa,
yIJIepoJia ¥ KPEMHHUS) U UX COCTMHEHU N (OKCUIOB, KHCIOPOJICOACPKAIIMX KUCIOT, BOAOPOIHBIX
COCTUHEHUM ).

[IpuMeHeHNe BaXHENIIIMX HEMETAIUIOB U KX COEAUHEHUM.

Mertamel. [lonoxenne metainoB B [lepponndeckoil cUCTEME XUMHYECKUX 3JIEMEHTOB [l
H. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YEK aTOMOB MeTawioB. OOmme
¢usndeckne cBoiicTBa MeTauioB. CIUIaBhl METALIOB. DJIEKTPOXUMHYCCKUN PSJ HAMPSHKCHUIA
METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kaaud, KaJIbLIMHA, MarHuu,
ATIOMUHU U, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6ume crnocoObl moaydeHust MeTayuioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCEepUMEHTAIbHbIE METOABbl H3YyYEHHUs BEHIECTB W MX NPEBpPAlCHUN: H3ydeHUeE
KOJIIEKIIUH «MeTaJljIbl U CILIaBbD», 00pa3lloB HEMETAIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4,
HaOIIOJICHWE W OINHCAaHWE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OMBITOB (B3aWMOJICHCTBHE
THAPOKCUA ATIOMUHUS C PACTBOPAMU KUCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEaKIIMU Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaun.

Pacuétbl Macchl BelecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe
UM 00BEMY OJTHOTO M3 YUACTBYIONMX B PEAKIIUU BEIIECTB, PACYETH MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIUH, €CITH OJJHO M3 BEUIECTB UMEET IIPH MECH.

XuMus ¥ KU3Hb

Ponp xumuu B o0ecriedeHrH SKOJIOTHYECKOM, dHEPreTHYecKoil U MUIeBoi 0e30macHOCTH,
pa3BUTUH MeAULUHBL. [[oHATHE 0 HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XMMUYECKUX PEAKIINH.

[Ipencrapienus 06 OOMMX HAYIHBIX TPUHITATIAX TPOMBIIITIEHHOTO MOTY4EHHU S BAXKHEUIIIX
BEIIECTB.

UenoBek B MHpE BEIIECTB U MaTepUANIOB: BaXKHEHIIME CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKd, CTEKIO, KepaMHKa, MaTepualibl ISl DJIEKTPOHUKH,
HaHOMaTepuaibl, OpraHMYeCcKue U MUHEpaAJIbHbIE yI00pEeHNU .

XuMHSL U 30pPOBbE YEIOBEKA: IpaBUJIa MCIOJIB30BAHMS JICKAPCTBEHHBIX IPENapaTosB,
npaBuia 6€30MMaCHOTO UCIIOJIb30BAHUS IPENapaToB OBITOBON XUMHUHU B TTIOBCETHEBHOM JKU3HU.

MexrnpeIMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaMeTHBIX CBS3eH MpU M3ydeHUU OOIIed W HEOPraHMYECKOH XUMUU B
11 wiacce OCyIIECTBIISIETCSI Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX TTOHATHUH,
TaK U MOHSITHH, SBISIONMXCA CUCTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

Crp. 9



OO0nme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyIHBIN (AKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIIH?3,
CHHTE3, KIacCU(UKAIM, epUOINYHOCTh, HAOIIOJCHUE, OKCIIEPUMEHT, MOJCIHPOBAHHE,
U3MepeHHe, SIBIICHHE.

dusmka: mMatepus, JSHEpPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
PaJIMOaKTHBHOCTB, MOJICKYJIa, YHEPIreTHUSCKHI ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHHME BEILECTBA, (PM3UYCCKUE BENUINHBI U SANHUIIBI UX U3MEPEHHSI, CKOPOCT.

Bbuonorus: kierka, OpraHu3M, 3KOCHCTeMa, Ouocepa, Makpo- M MHUKPOIIEMEHTHI,
BHUTaMUHBI, oOMeH BCHICCTB B OpraHu3me.

[eorpacdmsi: MUHEpabl, TOPHBIE IIOPOJIBI, TOJIC3HBIE HCKOIIAEMbIE, TOTLINBO, PECYPCHI.

TexuHomorus: xuMmuuecKas MMPOMBIIIVICHHOCTb, MCTAJUIYPIUsd, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTcpualioB, CEJIbCKOXO3IMCTBEHHOE IIPOU3BOJACTBO, nmumcBas IIPOMBIINUICHHOCTD,
(I)apMaLIeBTI/I‘leCKaH IMPpOMBIIIUICHHOCTD, IMpOnU3BOACTBO KOCMCTHUYCCKHUX Impenapartos,
Mpon3BOACTBO KOHCTPYKIHMOHHBIX MaTrcepuajioB, OJICKTPOHHAsA MMPOMBIIINICHHOCTD,
HaAHOTEXHOJIOTHUH.
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IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOIPAMMBI TI0 XUMHWKM HA
BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOEHHUS OOYy4arONMMHCS
IporpaMM cpeiHero oOmero o0pa3oBaHUs (JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Haydno-meTomuueckoii OCHOBOM [UIsi pa3palOTKH IUIAHUPYEMBIX pE3yJAbTaTOB OCBOCHUS
IPOrpaMM CpeaHero o0Iero o0pa3oBaHus SBISAETCS CUCTEMHO-1ESTeIbHOCTHBIN MOAXOI.

B coOTBETCTBUH C CHCTEMHO-JAEATEIIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JMYHOCTHBIX
pE3yJIbTaTOB OCBOCHUS ITPEAMETa «XUMUSD» Ha YPOBHE CPEAHEr0 001ero o0pa3oBaHus BbIICICHbI
CIIEIYIOIIME COCTaBJISAIOLIME!

OCO3HAaHHE OOYUJAIONMMUCS POCCUUCKON Tpa)TaHCKOW HICHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOTIPEIEIIEHUIO;

HaJIMYue MOTUBALIUU K 00y4EHUI0;

1[€JICHAPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTMYHOCTU HA OCHOBE KIIFOUEBBIX
[EHHOCTEH U HCTOPUUECKUX TPaIULINil 0a30BOM HAYKU XHUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIMXCS PYKOBOJICTBOBATHCS B CBOEH AEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMM, MPUCYLLMMHU IIEJIOCTHOW CHUCTEME XUMHUYECKOIO
00pa3zoBaHUSs;

HaJIMYUE TMPABOCO3HAHUS HKOJOTUYECKOW KYIbTYPhl M CIIOCOOHOCTH CTaBUTh IIENU H
CTPOUTH KU3HEHHBIE TIAHBbI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHUS ITpeAMeETa «XUMHUSD) JOCTUTAIOTCS B €IMHCTBE YUeOHOU
Y BOCIIUTATENIbHOMN JIEATEIbHOCTH B COOTBETCTBUM C I'YMaHUCTUUYECKUMH, COLIMOKYIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH M HJeallaMd POCCUMCKOTO Tpa)<JIaHCKOro oOIIecTBa,
OPUHATHIME B OOIIECTBE HOPMaMH M IPaBHJIaMU MOBEAEHUS, CIIOCOOCTBYIOLMMH IIpolieccam
CaMOTIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI TMYHOCTH O0YJAFOIIMXCSI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHS IpenMeTa «XUMHUsD OTpakaloT cHOPMUPOBAHHOCTD
OTIbITA MTO3HABATENBHOM U MPAKTUYECKON JIEATEIIbHOCTH 00YyJaroMXcsl MO pealn3alliy IPUHSITHIX
B 00IIIECTBE IEHHOCTEW, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro BOCTIMTAHUS

OCO3HAHUS 00YJAIONMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U [PaBOIOPSIKY;

MPEACTaBICHUS O COLMAIBHBIX HOPMAaX U MPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM JEATEIIbHOCTH MPH CO3/aHUU Y4EOHBIX MPOEKTOB,
pelieHuH Y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHITTOTHEHUN XUMUYECKUX SKCTIEPUMEHTOB;

CrocOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTHKY M apryMEHTBI IPYrHX
IIPH aHAJIM3€ PAa3INYHBIX BUJOB YUeOHOU AESITEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIEHHMS K HCTOPUYECKOMY W HAyYHOMY HACJEIUI0 OTE€YECTBEHHOMN
XUMUH;

VBOKEHUSI K TPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHUIKEHUS HAayKd €CThb pe3yibTar UIMTEIbHBIX HAONIOACHUIA,
KPOIMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPyJa YYEHBIX U MPAKTUKOB;

MHTEpECAa M II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHHM M IOCIEAYIOLEM aHAU3e
MHQOpMAaIINH O IEPEIOBBIX JOCTUKEHUSIX COBPEMEHHOI OTEUECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, ’TUYECKOIO IIOBEIACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllNH, CBSI3aHHBIE C XAMUYECKUMHU SIBJICHUSIMU, U TPUHUMATh

OCO3HAHHBIC PCHICHU S, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH ;
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TOTOBHOCTU OILICHMBATh CBOE IIOBEICHHME M IIOCTYIKM CBOMX TOBApUIIECH C IO3ULMH
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MTOCIEACTBUM 3TUX IIOCTYIIKOB;

4) popmupoBaHusl KYJbTYPbI 310POBbSi:

NOHMMAaHMs LEHHOCTEH 370pOBOTO M Oe30macHoro obOpasza >KH3HHM, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DM3MYECKOMY U IICUXUYECKOMY 370pPOBbIO;

coOMroieHusT MpaBUJl OE30MacCHOTO OOpalleHUs C BEUIECTBAaMH B OBITY, MOBCEIHEBHON
YKU3HU U B TPYAOBOM JESITEIBHOCTH;

MOHMMaHHUsI 1IEHHOCTH NpaBUJ HMHIAUBUAYAIbHOTO U KOJUIEKTUBHOIO O€30MacHOro
IIOBEJCHUS B CUTYaALUsSIX, YTPOKAIOLMX 30POBBIO U XKU3HU JIIOJEH;

OCO3HAHUS TMOCIEACTBUN W HENPHUATHS BPEAHBIX NPUBBIUCK (YHOTPEOJICHUS AIKOTOJS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJOBATENbCKON JICATEIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U APYIUX BHAAX JAEATEIBbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE Y4acTUE B pEIICHUM NPaKTHUYECKUX 3aJad COLIMAJIbHON
HaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3y4eHHI0 Tpodeccuii pa3iudHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HaHU I 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM Tpyda U pe3yabTaTaM TPYIOBOM JEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY WHIMBUIYaIbHOM TpaeKToOpruu 00pa3oBaHusi, Oymayie i
npodeccuy U peannu3anuy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTEN K XMMHUH, HHTEPECOB U TOTpeOHOCTEH 001IecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11€1eCO00Pa3HOr0 OTHOILICHUS K IPUPOJIE, KAK UCTOYHUKY CYIICCTBOBAHUS
JKU3HM Ha 3eMIIe;

MOHUMAaHMs IT100aJIbHOTO XapaKTepa SKOJOTMUYECKUX MpoOsIeM, BIUSHUS SKOHOMHUYECKH X
MPOLIECCOB HA COCTOSIHUE MMPUPOJTHOMN U COLUAIIBHOM CPEJIbI;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BaHUS JOCTHKEHUN XUMHU JIJIsl PELieHUsI BOIIPOCOB
palMoOHaIIBLHOIO IPUPOAOI0JIB30BAHMS;

AKTUBHOTO HENPUATHS ICUCTBUM, NPUHOCALMX BpEI OKPYKAIOIIEW NPUPOLHON cpere,
YMEHHUS MPOTHO3UPOBATh HEOIAroNpPUATHBIE YKOJOTHMYECKUE MOCIEACTBUS MPeaNpUHUMAEMbIX
JIEMCTBUH U IIPENOTBPALLATE UX;

HaJM4MUs Pa3BUTOrO SKOJIOTUYECKOTO MBILUUIEHUS, SKOJIOIMYECKON KyJIbTYphl, OIBITA
JIESTEIIBHOCTA ~ SKOJIOTMYECKOM  HAIlpaBJIICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCA HMH B
[03HABaTEIbHON, KOMMYHHUKATUBHOW M COL[MAIbHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHUBOCTOSITH UJIE0JIOTUN XeMO(oOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKHU;

NOHUMAaHMs ClEeUU(PUKM XUMHUU KaK HAyKM, OCO3HaHUA €€ poiu B (OPpMHUPOBAHUM
palMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUNU LETOCTHOIO MPEACTaBIEHUs 00 OKpYKaroIIeM
MHUpE KaK O €AMHCTBE MPUPOJbI M YEIOBEKA, B MO3HAHUMU IMPUPOAHBIX 3aKOHOMEPHOCTEN M
peleHuu MpodIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS,

YOe)KIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHUU JJIi COBPEMEHHOW LUBUIIM3ALUU: B €€
TYMaHUCTUUYECKOW HANpPaBICHHOCTH W BaXXHOW POJIM B CO3aHUM HOBOW 0a3bl MaTepuaibHON
KYJIBTYPBI, PEIICHUU ITOOATBHBIX MPOOJIEM YCTOWUYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOH,
HPHEPreTUYECKOW, NHULIEBOM M HSKOJOTMYECKOM O€30I1aCHOCTH, B pPa3BUTHUM MEIULIMHBIL
o0ecrie4eHn | YCIOBUM YCIEIHOTO TpyJa M SKOJIOTUYECKH KOM(MOPTHOM KM3HH Ka)XJI0To 4YjieHa
0011ecTBa;

€CTECTBEHHO-HAYyYHOM TIPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB ITO3HAHWI,

HCII0JB3YCMbIX B €CTCCTBCHHBLIX HAYKaX, CITIOCOOHOCTH HCII0JIb30BaTh IMOJIy4aCMbIC 3HAHUA IJIA
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aHallM3a M OOBSICHEHHUS SIBICHUU OKPYXKAIOLETO MHpa M HMPOUCXOSIMX B HEM HU3MEHEHHH,
yMEHU4 JieiaTh 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAyYHbIX (JAKTOB M UMEIOIIMXCS JTaHHbBIX
C LIEJIBIO MTOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BATh XUMHYECKHE 3HAHUS Ul pEeIieHUs podiieM
B pEaJIbHBIX )KU3HEHHBIX CUTYaIUSIX;

MHTEpECa K O3HAHUIO U UCCIIE0BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUIO W €caMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIyYYEHHIO HOBBIX 3HAHUW 1O XUMHUH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPY/ia B Pa3IUnYHbIX cepax MpodecCHOHATBHON AEATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHble pe3yiabTaThl OCBOEHHMS Y4eOHOro mnpeaMera «XUMHsS» Ha YpOBHE
cpenHero obmero 0opa3oBaHuUs BKIFOYAIOT:

3HaYUMBbIe TSI (QOPMHUPOBAHUSI MHUPOBO33PEHUS] OOYYAIONMXCS MEKIUCIUTIITHHAPHbIC
(MexXnpeaMeTHbIE) 00IIEHAayYHbIE MTOHSITHS, OTPAXKAIOIME [€IOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu Ky METOJ0B IMO3HAHUS, HCIIOJIB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
DHEprus, SBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, HCCIICOBaHNE, HAOIIOICHUE, U3MEPEHIE, SKCIIEPUMEHT U IPYyTue);

VHUBEpCaJIbHbIE  YydeOHBIC JEHCTBUS (mo3HaBaTenbHbIC,  KOMMYHUKATHBHBIC,
perynsTuBHbIe), obecneunBaronme (opMupoBaHHe (PYHKIMOHAIBHOW TIPaMOTHOCTH H
COIMATTLHOM KOMITETCHITUU O0yJarOIIIXCS;

CIOCOOHOCTh ~ OOyJalOIMXCS ~ HUCIOJIB30BaThb  OCBOGHHBIE  MEXKJIMCUUILIMHAPHBIE,
MHPOBO33pPEHYECKUE 3HAHUSA M YHHUBEpPCAJIbHBIC Yy4eOHBbIE NEHCTBHS B IO3HABATENBHOW U
COIMAJIbHOM MPaKTUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCATbHBIMU Y4E€OHBIMU
MMO3HAaBAaTCIIbHBIMU, KOMMYHUKATHUBHBIMHA U PETYIATHBHBIMU ﬂCfICTBPISIMPI.

OB.HalIeHI/Ie YHuBEpPCaJbHBIMU y‘leﬁHLIMI/I Mo3HaABaATECJIbHBIMHA HeﬁCTBHﬂMHZ

1) 6a3oBbIe JIOTHYECKUE T HCTBUS:

CaMOCTOSITeTbHO  (JOPMYJIMPOBATh ¥ aKTyaJIHU3UpOBATh MpoOIeMy, BCECTOPOHHE ¢
paccMaTpHUBaTh;

OTpENENATh LeNu NeATeNbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX JTOCTHIKEHUS,
COOTHOCHTD PE3YyJIbTAaThl ACATCIIBHOCTU C IMTOCTABJICHHBIMU LCIIAAMU

HCIIOJIb30BaTh NP OCBOCHUHW 3HAHWUWU MPUEMBI JIOTHYECKOTO MBINUICHUS — BBIICIATH
XapPaKTCPHLBIC IIpU3HAKA OOHATUU WU YCTaHaBJIMBAaTb HX B3aMMOCBA3b, HCITOJIB30BaThb
COOTBETCTBYIOIIIMEC MMTOHATHA IJIA O6L$ICHGHI/I${ OTACIIBbHBIX q)aI(TOB 158 HBHeHI/Iﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs1 KITACCU (PKAITMY BEINECTB M XMMUYECKUX PEAKIIHI;

YCTaHAaBJIMBATh NPUIUHHO-CIICACTBCHHBIC CBA3U MCKY U3ydaCMbIMU SIBJICHUAMU ;

CTPOUTH JIOTUUECKHE PACCYKICHUS (MHIyKTUBHbIE, I€AYKTUBHBIE, 10 aHAJIOTHH ), BBISIBJISITH
3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SBIICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOUCHHS;

MIPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIB3yEMbIE B XMMHUU CHMBOJIMUECKHE (3HAKOBBIC)
MOJIeNH, TPe0oOPa30BbIBATh MOICIbHBIC TPEICTABICHUS — XHMUYECKUM 3HAK (CHMBOJI) 3JIEMEHTA,
XUMU4eckast (GopMmysia, ypaBHCHHE XUMHUUYECKOM peakuuu — TpH peIeHUH YdeOHBIX
MO3HABATEIBHBIX M TPAKTUUYECKUX 3a/1a4, TPUMEHSITh HA3BaHHbIE MOJICIIbHBIC TPEICTaBICHUS IS
BBISIBJICHU S XapAaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEILECTB U XUMUUYECKUX PEAKLHH.

2) 6a30BbIe HCCIeI0BaTEILCKIE AeiicTBUS

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB ¥ XHMUYECKUX PEAKIIHIA;

(I)OpMy.]II/IpOBaTB o MW 3agaa4u  HUCCICAOBAaHHsA, HMCIIOJIB30BaTh IIOCTAaBJIICHHBLIC U
CaMOCTOATCIBHO Cq)OpMyanOBaHHI)IG BOIIPOCHI B KQYCCTBC MHCTPYMCHTA ITO3HAHHUA U OCHOBBI

JJIs (I)OpMI/IPOBaHI/IH TUITOTE3BI 11O IIPOBEPKE ITPABHUJIBbHOCTHU BBICKA3bIBACMbBIX CYH(HGHHﬁ;
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BJIQJICTh HAaBbIKAMHM CAMOCTOSITEIBHOIO IIJITAHUPOBAHUS M TPOBEIACHUS YUECHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS Ha0JI01aTh 32 XOJOM IIpoliecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynbTaT, (QOpMYIHpOBaTh OOOOIIEHHS M BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHMS, COCTABIIATE OOOCHOBAHHBIM OTYET O MPOCIaHHON
pabore;

IpHOOpeTaTh OMNBIT YYEHHUECKOH MCCIeI0BaTeIbCKOM M IPOEKTHOH JesTelbHOCTH,
IPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHCKY METOJIOB pPEUICHHS
NPaKTUYECKUX 337ay, MPUMEHEHHIO Pa3INUHbIX METOJIOB TO3HAHUSL.

3) paGora ¢ uH(p opmManmei:

OPUEHTHPOBATbCA B  PA3IMYHBIX HCTOYHUKAX HWHQopManuu (Hay4HO-TOMYJsIpHAs
JUTepaTypa XMMHUYECKOIO COJAEp)KaHUs, CIpaBOuHble MmocoOus, pecypchl MHTepHeTa),
aHaJIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUJOB U (POPM MpEACTaBICHUS, KPUTUUECKU OIICHUBATh
€€ J0CTOBEPHOCTb U HEITPOTUBOPEYUBOCTb;

(dopMynupoBaTh 3alpOChl M NPUMEHATh PA3IMUYHblE METOABI IPU IMOUCKE U OTOOpe
uHdopMaIuu, HeoOXOAUMOM IS BBITIOTHEHUS YUeOHBIX 33/1a4 ONPEAEIEHHOIO TUTIA;

NpUOOPETaTh OMBIT UCIOIB30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY IpeCTaBIeHUS WH(OpPMAUU (CXEMBI,
rpaduKu, TuarpamMMbl, TAOIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KauecTBE CpEACTBA MpH pPadOTE C XUMHUYECKOU
uHpopMaIueil: TPUMEHITh MEXIpeaIMeTHbIe ((uU3WYecKue H MaTeMaTWyecKue) 3HaKu |
CUMBOJIBI, GOpMYJIbl, a0OpeBUATYPBI, HOMEHKIATYPY;

UCII0JIb30BaTh M IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIAAHOCTH.

OsJ1aieHNe YHHBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH e iCTBUAIMU:

3a7laBaTh BOIPOCHI 1O CYIECTBY OOCYX/JIaeMOM TEeMbI B XOJ€ JHaJiora W/WUIU JIMCKYCCHH,
BBICKa3bIBaTh UJEH, (QOPMYIMPOBATH CBOM MPEAJOKEHHS OTHOCUTEIBHO BBIMOIHEHUS
MPEJUI0KEHHOM 3a/1a4u;

BBICTYNATh C MpEe3eHTallUed pe3yabTaTOB MO3HABATEIbHON NEATETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO HWJIM COBMECTHO CO CBEPCTHMKAMHU TIPU BBIIOJIHEHUH XUMHUUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOM padOThl IO MCCIEJOBAaHUIO CBOMCTB M3y4aeMbIX BELIECTB,
peanu3anuy yd4eOHOro mnpoekra M (OpMYIMPOBATh BBIBOJBI IO pe3ylbTaTaM HMpPOBEAEHHBIX
UCCIIeIOBAaHU M ITYTEM COTJIACOBAHMSI MO3UIUH B X01€ 00CYXKIEHU ST 1 OOMEHAa MHEHHSIMH.

OsJ1aieHNe YHMBeEPCAJIbHBIMHU PeryIsTHBHBIMH 1€ HCTBUSIMMU:

CaMOCTOSITEBHO IUIAHUPOBATh M OCYLIECTBJIATH CBOKO ITO3HABATEIIBHYIO JACATEIbHOCTD,
onpezenss e€ Ienu U 337ayd, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeajgaraeMplii alropuT™M JAeHCTBUN NP BHIOTHEHUN Y4EOHBIX M HMCCIIEOBATEIbCKUX 3a]ad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBIN c0CcO0 UX pelieHus ¢ y4ETOM IMOIYy4eHUs] HOBBIX 3HAHMH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIbTATDHI
10 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMUUECKON COCTABIISIONICH €CTECTBEHHO -HayYHON
KapTUHBI MHUPA, POJIM XUMHUU B IMO3HAHWU SIBJICHUN MPUPOJIBI, B GOPMUPOBAHUN MBIIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (yHKIMOHAIBbHOM TIPaMOTHOCTH, HEOOXOIUMOM [UIsl peleHus
MPAKTUYECKUX 3a/a4 U JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0OPOBBIO H
MPUPOTHOU CPEJIE;
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BJIQJICHUE CHUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIME
MOHATHUS (XMMUYECKUH 3JIEMEHT, aToM, 3JIEKTpOHHAasi 000JI0YKa aTOMa, MOJIEKYJla, BaJ€HTHOCTb,
3JIEKTPOOTPULIATENIFHOCTh, XUMHUYECKass CBs3b, CTPyKTypHas d¢opmyna (pa3BEpHyTas U
COKpal¢HHast), MOJIb, MOJSpHas Macca, MOJSIPHBIA 00BEM,  YINIEPOAHBIM  CKeJleT,
GyHKIMOHANbHAS TPYNIa, pajukal, W30MEpHs, H30MEpbl, TOMOJOTHYECKHH psill, TOMOJOTH,
YIJIEBOJIOPObI, KUCIOPOA U a30TCOJEPKALME COSAUHEHUS,, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHS MacChl BEINECTB);, 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3bIK XUMHUM; MHPOBO33PCHUECKUE 3HAHUS, JIKAIME B OCHOBE NMOHUMAaHUS
NPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBIICHHUH, (DAKTOIOTUYECKAE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJIydeHUHU U 0€301MacCHOM HCIOJIb30BAHUH BaKHEUIIMX OPraHUUECKUX BEIIECTB B OBITY
U MIPAKTUUYECKOU JESITETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHUM BBISIBJISATH XapaKTepHbIEC MPU3HAKU MOHATUM, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IMOHATHS ITPU ONMMCAHUH COCTABA, CTPOEHHUS U
MpEeBpaICHU I OPraHUYECKUX COCAMHEHU;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJIB30BATh XMMHYECKYIO CHMBOJHUKY JUIsI COCTaBJICHUS
MOJIEKYIIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) GOpMyT OpraHUYECKUX BEIIECTB
Y YpaBHEHHUI XMMHUUYECKUX DPEAKIIMN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUIS. UIUTIOCTPAIIMU UX XMMHUYECKOTO U NMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBAThH MPUHAICKHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY KIacCy/Tpynme CoeIuHEeHHI
(yrmeBomopoAdbl, KUCIOPOJ M  a30TCOJAEp)Kalle  COCOUHEHUS, BBICOKOMOJICKYISPHBIE
COeIUHEHHUs), MaBaTh UM Ha3BaHus No cucremarndeckoi HomeHknarype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAJIbHBIC HA3BAHUS OTJIIEIBHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOIUJIEH,
alleTUJIeH, STUJICHIJIMKOIb, IIULEpUH, (eHon, dopManbIeruy], aleTaibIerul, MypaBbUHas
KUCJIOTa, YKCyCHasi KHUCIIOTa, OJIEMHOBAsl KUCIIOTa, CTE€APUHOBAs KUCJIOTA, TNII0KO3a, (pykTo3a,
Kpaxmall, LeJTI0103a, TIIUIKH);

c(hOpMUPOBAHHOCTb yMEHHUS OMPEACNATh BHUABl XUMHYECKOW CBSI3M B OPTAaHUYECKUX
coeMHEeHUsIX (OJMHAPHBIC U KPaTHbIE),

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH IMOJOXKEHUS TEOPUH CTPOCHUS OPraHHMYECKUX
BemecTB A. M. ByrnepoBa [ist 00bsICHEHUSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHU S MACChl BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHI XapaKTepH30BaTb COCTaB, CTPOEHHE, (U3NYECKUEe U
XAMHUYECKHE CBOWCTBA TUIMIMYHBIX IPEACTABUTENECH PAa3IMUHbIX KIACCOB OPraHUYECKUX BELIECTB
(MeTaH, 3TaH, OSTUJICH, MPOMWJCH, aleTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeH3on,
METaHOJI, 3TAHOJ, dTUJICHITIMKOJb, TIUIEPUH, (EHOJI, alleTalbAerH1, MypaBbUHAs U YKCYCHas
KUCJIOTHI, TJIOKO3a, KpaxMai, LeJUII0I03a, aMUHOYKCYCHAash KHUCIIOTa), HILTIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEXJy HUMH YpaBHEHUSMU COOTBETCTBYIOIMX XUMHUUECKUX PEAKUHHU C
M CIIOJIb30BAHUEM CTPYKTYPHBIX (POpMyT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTepH30BaTh WCTOYHHKH YITIEBOJAOPOIHOTO CBIPBS
(He(Th, TPHUPOIHBIA Tra3, Yrojb), CHOCOOBI MX IMEepepabOTKW M MPAKTHYECKOE IMPUMEHEHHE
MPOIYKTOB TIepepabOTKH;

c(OpMHUPOBAHHOCTh YMEHHN MPOBOJUTH BBIUMCICHUS N0 XUMHUYECKUM YpaBHEHUSAM
(Macchl, 00bEMa, KOJTMYECTBA UCXOAHOIO BELIECTBA MJIM IPOAYKTa pEaKiiu 110 U3BECTHBIM Macce,
00BEMY, KOJIIMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB MJIH MIPOIYKTOB PEAKLIMH);

c(hOpMUPOBAHHOCTH YMEHUH BIAJETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSA, HCIOJIB3YeMbIX B XHMHHU TPU HU3YYCHUU BEIIECTB M XUMHYECKUX SIBJICHUI
(mabmrosleHne, W3MEpeHUe, OKCIIEPUMEHT, MOJICIMPOBAHUE), M CIOIB30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS ISl IPUHATHUS PELICHU B KOHKPETHBIX )KU3HEHHBIX CUTYaLIUSIX, CBSI3aHHBIX
C BEILIECTBAMH M UX TPUMEHECHUEM;
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c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/ATH PaBUJIA MOJB30BAHMS XUMUYECKON TOCYI0H U
1abopaTOpHBIM 000PYIOBaHUEM, a TAKXKE MPaBUJIa OOpaICHUS C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMH 10 BBIMOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH TIJIAHHUPOBATH W BBIMOJIHATH XAMUUYECKHH DKCIIEPUMEHT
(TpeBpaIeHus] OpPraHUYECKUX BEIISCTB IPHU HATPEBAHHH, TIOJTYyUYECHUE ATHIICHA U U3YYCHHE €TO
CBOMCTB, KAUECTBEHHBIE PEAKI[UH1 OPTaHUUYECKUX BEIECTB, JCHATYpaIlus OEJIKOB MPU HarpeBaHUH,
[[BETHBIE PEAKII N OEJIKOB) B COOTBETCTBUH C TIPABHIIAMH TEXHUKH 0€3011aCHOCTH MPH 00paIleHIH
C BEIIECTBaMHU M J1a0OpPaTOPHBIM OOOPYIOBAaHHEM, MPEIACTABIATH PE3YIbTATHI XUMHYECKOTO
JKCIEpUMeHTa B (OpMe 3alMCH YPaBHEHHI COOTBETCTBYIOIIMX pEakuuil u (opMyIHpoOBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3yNIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHQOpMaIHIo,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeAcTBa MaccoBOi nHpopMaluu, IHTepHET u Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUM COOMIOATh TpaBUJIa JKOJOTHYECKH IIeJIECO00pa3HOTO
NOBEJCHUsI B OBITY M TPYAOBOW JESATEIBHOCTH B IIEJSIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarollleil MpHPOIHOM Cpelbl, 0OCO3HABATh ONMACHOCTb BO3AECHCTBUS Ha KHUBbBIE OPraHU3MbI
OTIpe/IeIEHHBIX OPTraHMYECKUX BEINECTB, MOHUMas cMmbica mokazarens [1JIK, moscHsATs Ha
pUMepax CrocoObl YMEHbIIEHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHU3M
4eJI0BEKa;

JUIT OOYyJalONMXCsl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 30POBBSI: YMEHHE NPUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUECKUX SBICHUN;

JUISL CIIETIBIX U CTTA00BUISIIIMX OOYJAIOIMXCS: YMEHHUE MCIIOIb30BATh PEIbe(pHO -TOUCUHYIO
cucreMy o0ozHaueHuit JI. bpaitnst mist 3anucu xumudeckux Gopmyt.

11 KJIACC

[TpenmeTHbIE pe3ynbTaThl OCBOeHUS Kypca «OO0Ias 1 HeopraHuyeckasi XMMHUs» OTPaxaroT:

c(hopMUPOBAHHOCTD MPEJICTABIICHU I : 0 XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HayYHOU
KapTUHBI MUpPA, POJIM XMMHUU B MO3HAHUU SIBICHUIN MPUPOAbI, B POPMUPOBAHUU MBIIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (yHKIMOHAJIBHOM TIPaMOTHOCTH, HEOOXOIMMOW JJsi peleHHUs
NPaKTUYECKUX 3a/a4 M HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0pPOBBIO U
MPUPOTHOU CpenE;

BJIQZICHUE CHUCTEMOM XMMHMYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIME
HOHATHS (XMMHUYCSCKUI DJIEMEHT, aTOM, U30TOII, S-, P-, - 2JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYNla, MOJb, MOJSIpHBI OO0BEM, BaJEHTHOCTb, SJIEKTPOOTPUIIATEILHOCTh, CTEMEHb
OKHCIIEHUS, XUMUYECKass CBs3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKasi, BOIOPOJHAs),
KpUCTAJUIMUECKasl  pelieTka, THUIBl XUMUYECKUX  peakuuii, pacTBOp, AIJIEKTPOIMUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIMTUYECKAasT JUCCOIMALINS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCThH
XUMHUYECKON PEAKLMH, XUMHUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHUSI AIEKTPOIUTUUECKOIN
Jccolanuu, nepuoauyueckuil 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEILECTB,
3aKOH COXpaHEHHUs W MPEBPAILCHUS] PHEPTUM NPU XUMHYECKHX PpEeaKlMsX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUHU, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAl€ B OCHOBE IOHUMAaHMS
NPUYMHHOCTH U CUCTEMHOCTH XUMMYECKUX SIBJICHUH, (DPAKTOIOTMYECKHUE CBEJECHUS O CBOMCTBAX,
cocTaBe, MOJIy4eHUU M OE30MacCHOM HCIOJB30BAHUM BAXHEHIIMX HEOPTaHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOMN JIEATEIIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUI BBISBIISTH XapaKTepHbIe MPU3HAKU MMOHATUN, yCTAaHABINBATH
UX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOILME IMOHATHSA NPU ONHMCAHUM HEOPTraHMYECKUX
BEILECTB U UX IPEBPALCHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJIB30BATh XUMHYECKYIO CHMBOJHUKY JUIsI COCTaBICHUS
dopMyn BEIIECTB M YPAaBHEHUH XWMUYECKUX PpEAKUHI, CHCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) wu TpuBHanbHBIE Ha3BaHUS OTIEIBHBIX HEOPraHMYECKUX BEIIECTB (YrapHbId Ta3,
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VIJICKUCIBIM Ta3, aMMUAK, Tall€Has HM3BECTb, HErali€Hasi W3BECTh, MUTHEBAsS COAA, MUPUT U
Jpyrue);

c(hOpMHUPOBAHHOCTh YMEHUI OMPEENIATh BAJIGHTHOCTh H CTETIEHb OKHCIICHUSI XMMUYECKH X
AJIEMEHTOB B COCIMHEHUSIX PA3IIMYHOTO COCTaBa, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAsl, HIOHHAS,
METAJNINYeCKasi, BOJOPOJHAS) B COCAMHEHUSX, TUM KPUCTALINYECKON PEUETKH KOHKPETHOTO
BEIIECTBA (aTOMHAas, MOJICKYIsIpHAs, WOHHAs, METAJUIMYeCcKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHECHUI;

c(hopMUPOBAHHOCTh YMEHU yYCTAaHABJIMBATH MPUHAIC)KHOCTh HEOPTAHMYECKUX BEILECTB
M0 X COCTaBY K OMPEeIEHHOMY KIaccy/Tpylnie COeAUHEHUH (TPOCThIe BEIIECTBA — METAJIIbI U
HEMETAJIJIbl, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIC THUIPOKCUIBI, COJIH );

cOpMHUPOBAHHOCTH YMEHUM pacKphIBaTh CMBICI mepuogudyeckoro 3akona JI. W.
MengeneeBa W JAEMOHCTPUPOBATH €0  CHUCTEMATH3UPYIOIIYI0, OOBACHUTEIBHYIO H
IMPOTHOCTUYECKYIO (DYHKLIHH;

cOpMHUPOBAHHOCTh ~YMEHHUM  XapaKTepu3oBaThb  DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuonoB [leprnoanydeckoit cucteMbl XAaMUUeCKUX 351eMeHToB . M.
MeHieneeBa, HUCHONB3YS MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAIHNY, «IHEPTETHUECKH e
YPOBHU», OOBACHATh 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XMMHUYECKUX DJJIEMEHTOB M HX
COEIMHEHUM 10 TeproaaM U rpynmnam [lepuoauueckor CUCTEMBI XUMHYECKUX 3JIeMeHTOB /[[. M.
MeHnpeneeBa;

c(hOpMHUPOBAHHOCTH YMEHUM XapaKTepH30BaTh (OMUCHIBATH) OOIIIE XUMUUECKIE CBOMCTBA
HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KIACCOB, MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3U MEXIYy HEOPraHMYECKUMH BEIIECTBAMU C IMOMOIIBI) YPaBHEHHH COOTBETCTBYIOIIM X
XAUMHUYECKHX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATh XMMHYECKUE PEAKIHH IO PA3IUYHBIM
npu3HakaM (YUCIIly W COCTaBy pPEarupyrolmXx BEIIECTB, TEIIOBOMY J(deKTy peaxiuu,
M3MEHEHHUIO CTENeHEeH OKMCIICHUS SJIEMEHTOB, 00OpaTUMOCTH PEAKIINH, YUACTHIO KaTallu3aTopa);

c(hopMUPOBAHHOCTb YMEHUM COCTABJISATh YPaBHEHUS PEAKIIMN PA3IMUYHBIX TUIIOB, MOJIHBIE
W COKpaIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YYMTHIBAs YCIOBUS, MPU KOTOPBIX ITH
peaKkuuu UAYyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJIUTH PEAKI[MH, TOJITBEPKIAIONIE KaueCTBEHHBIM
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii ToOCpeACTBOM COCTABIICHHU S SJIEKTPOHHOTO OajaHca 3TUX peakiuid;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOU PEaKiuu OT
pasTUUHBIX (DAKTOPOB; XapakTep CMEIICHHS XMMHUUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT
BHemmHero BozzaeicTeus (mpuHnun Jle [laTtense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTePU30BATh XUMUYECKUE MTPOIIECCHI, JIGKAIME B OCHOBE
MPOMBINTIEHHOTO TIOJMYYeHHUs CEpPHOM KUCIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh
NpeacTaBIeHUN 00 OOIMX HAyYHBIX MPUHIMIAX U JKOJIOTHYECKUX MpoOIeMax XMMHYECKOTO
MPOM3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUMUCICHUS C HCIOJIb30BAHUEM TIOHSITHUS
«MaccoBas 0N BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOINCHHWI Ta30B MIPH XUMHUUYECKH X
peaKIusX, MacChl BEIIECTBA MJIM 00bEMA ra30B MO U3BECTHOMY KOJUUYECTBY BEILIECTBA, MACCe MM
00BEMY OHOTO M3 YJacTBYIOUIMX B PEAKIMU BEIIECTB, TEIJIOBOTO d(ipeKkra peakiny Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BELIECTB, IIPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJFO/IATH TPAaBUJIA MOJB30BAHMS XUMUYCCKON TTOCYION U
n1abopaTopHbIM 000PYIOBAHHUEM, a TakKe MpaBuUiIa OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHSMH 110 BBIMOTHEHUIO JIA00OPATOPHBIX XUMHYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TIUIAHUPOBATH W BBITIOJHATh XUMHUYECKUN SKCIIEPUMEHT

(paSJ'IO)KeHI/Ie MNCPOKCHa BOJAOpOOda B IMPHUCYICTBHUH KaTaJInW3aTOpad, OIIPCACIICHUC CPCIAbL
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pPacTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, BIUSHUE PAa3InYHBIX (PaKTOPOB
Ha CKOPOCTh XMUMHMYECKOM pPEaKUUH, PeakUMH HOHHOI0O OOMEHa, KaYyeCTBEHHbIE peakiuu Ha
cynbdar-, kKapOOHAT- U XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHHUS, pEIleHHEe 3KCIEePUMEHTaIbHBIX
3agay mo TemMaMm «Mertamel» U «Hemeramnasl») B COOTBETCTBUM C TPABUIIAMH TEXHUKU
0€e3011acHOCTH MpU OOpAIEHNH C BEILECTBAMHU U J1a0OpaTOPHBIM 000PYIOBaHUEM, MPEICTABIISTD
pe3yabTaThl XWMUYECKOTO HKCIIEpUMEHTa B (IOpME 3alUCH YpaBHEHUH COOTBETCTBYIOLM X
peakuuii 1 GopMyITHpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHMM KPUTHYECKU aHaJIM3UPOBaTh XMMUYECKYIO HWHQOpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTBA MAaCCOBOM KOMMYHUKauU, IHTepHET U ApYyruXx);

c(OpMUPOBAHHOCTh YMEHUU COOMIOATh TMpaBUJIa JKOJOTHYECKH IIeJIeCO00pa3HOTO
NOBe/IEeHUs B OBITY M TPYIOBOW [ESATENBHOCTH B ILEJIAX COXPAHEHMsI CBOETO 3/10pOBbS U
OKpY)KAIOILIEH IPUPOJIHOMN Cpenbl, OCO3HABATh OMACHOCTh BO3ICHCTBUS HA JKUBBIE OPraHU3MbI
OTIpe/IeIEHHBIX BEIIECTB, TOHUMast cMbIca mokasatens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS ¥ MPEAOTBPALICHUS UX BPEJHOTO BO3/ICHCTBHUS Ha OPraHU3M YEeJIOBEKa;

JUIE OOYyJalOUMXCsl C OrPaHHMYEHHBIMH BO3MOXKHOCTSIMU 30POBBSI: YMEHUE NPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYTHBIX METOaX MO3HAHUS BEILIECTB M XUMUYECKUX SIBJICHUI;

JUISL CIETBIX U CITa00BUSIIIMX OOYJarOIMXCs: YMEHHUE MCIOIb30BATh PElbe(HO -TOUEUHYIO
cucreMy obo3HaueHuit JI. bpaiins 11 3anucu XuMuueckux GopMyit.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m
NMPorpaMmabl Bcero KonTpoasabl IipaxTadeckH o0pa3oBareJbHbIE
e padoThbI e padoThI
pecypcebl

Pasznea 1. TeopeTuueckne 0CHOBBI OPraHU4e CKON XUMHUH

IIpenmer oprannyeckor xumuu. Teopus

1.1 CTPOEHUSI OPTaHUYECKUX COETUHEHU A. 3
M. bytiepoBa
Hroro 1o paznery 3

Paznea 2. YrieBoaopoabsl

2.1 [IpenenvHbIE YIIIEBOAOPOIbI — AJIKaHbI 2
29 HenpenenbHble yriieBoJOpOIbI: allKeHBI, 6 1
' aJIKaAuCHbBI, aJIKIHBI
2.3 ApomaTH4ecKue yriieBoJ0pO/Ibl 2
24 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOJIOB U 3 1
' uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoaconep:xkanme opraHmyeckue coeJIMHeHHHUS
3.1 Cnuptsl. PeHou 3
32 Anpnernapl. KapOOHOBBIE KUCTOTHI. 7 1
' CrnoxHble 3¢upsbl
3.3 VrieBoanl 3 2
Hroro no pazmeny 13
Pa3neu 4. Azorconepkanme opraHnyecKue coeMHe Husl
4.1 AMUHBI. AMUHOKUCIIOTHI. bemku 3
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Uroro no pazneny

Paznen S. BeicokoMoJieKyJIIpHbIE cOeUHE HUS

5.1 | ITractmaccrl. Kayayku. Bosokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME
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11 KJIACC

KoJumuyecTBo yacos DJIeKTPOHHBbIE
No i/ HanMeHoBaHMe pa3ieioB U TeM K (mud poBbIe)
B NMporpaMmbl Bcero OH; POJILHLI Hpa%canecKn o0pa3oBaTeJIbHbIE
e padoThl € padoThI pecypesI
Pa3neu 1. TeopeTuyeckne 0CHOBbI XMMHUM
Ctpoenue atomoB. [lepuoanieckuii 3akoH
11 u Ilepnoanueckas cucteMa XMMUUYECKUX 3
anemenToB JI. 1. Menneneera
19 Crtpoenue Beuecra. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKUE PEaKIIUH 6 1 1
Uroro mo pazneny 13
Pazneq 2. Heopranuueckass Xumust
2.1 Mertaisl 6 1
2.2 Hemeransl 9 1 1
23 CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX 2
' BEILECTB
Hroro no pazmeny 17
Paznen 3. Xumusi M )KU3Hb
3.1 | XUMUs U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O0 34 5 3

ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSA OCHOBHOI
OBPA3OBATEJIBHOU IMPOI'PAMMbI

10 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsieMble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrpaMMbl CpeIHero 001ero o0pa3oBaHust

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpraHquCKOﬁ XNMHUH

11

ChopMHUpOBaHHOCTh TMPEJCTABICHUH O XUMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYyYHOM KapTUHBI MUPA, POJIM XMMHUH B TIO3HAHUU SIBJICHUI
IpHUPOJbI, B (OPMUPOBAHUU MBILIUICHUS W KYJIBTYpbl JHUYHOCTH, €€
(GyHKIMOHAIBHOW  TIPAaMOTHOCTH, HEOOXOAMUMOW  JUIsl  peleHus
MPAKTUYECKUX 3a/1a4 M HKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEGHHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM Cpefie

1.2

Brnagenue cucreMoil XMMHUYECKUX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararommpe MOHATHS (Mounekyna, BaJICHTHOCTb,
AIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIA OOBEM, YITIEPOIHBIA CKeJeT,
GyHKIMOHATBHAS ~ TPYNIa,  paWKaln,  H30MEpHs,  H30MEpHI,
TOMOJIOTHYECKUN psif, TOMOJIOTH, YIJIEBOJOPOMABI, KHUCIOPOA- H
a30TCO/EpIKalle COECIUHEHMS, OMOJIOTMYECKH AKTHUBHBIE BEILECTBA
(yrmeBojibl, XUpPhI, OCITKN), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COEAMHEHMs); TEOPUM U 3aKOHBI (Teopus
XAMHYECKOTO CTpOEHUsI opraHudeckux BemectB A.M. byrieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUU, (AKTOJIOTHYECKH e
CBEICHUS O CBOMCTBaX, COCTaBe, TIIOJY4eHUH U Oe30macHoOM
WCIIOJIb30BAHMH BAXHEHIIIMX HEOPraHWYECKHMX ¢ OPTaHHMYECKHX
BEILECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTH YeIOBeKa

1.3

CdopMUpOBaHHOCTh yMEHUW BBIABIATh XapaKTepHbIE MPU3HAKU
MOHATUH,  yCTaHABIMBaTh WX  B3aMMOCBS3b,  HCIIOIB30BATh
COOTBCTCTBYIOIIIMEC TIIOHATHUA HNPU OMNUCAHHWH COCTaBa, CTPOCHHUA U
MPEeBpalICHU N OPTAHUYECKUX COCTUMHEHU I

1.4

c(hOpMUPOBAHHOCTh YMEHUM HMCIIOIB30BATh XUMHYECKYI0 CHMBOJIUKY
JUISL COCTABJICHHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaI¢HHOW) QOpMYJI OpPraHMYECKMX BEIIECTB W YpaBHECHHH
XAUMUYECKUX PEAKI Ui, U3roTaBIMBaTh MOJAEIN MOJIEKYJl OpPraHMYECKU X
BEILECTB JJIsl WJUIIOCTPALMU MX XUMHUYECKOTO M MPOCTPAaHCTBEHHOIO
CTPOCHHUS

1.5

ChopMUpOBaHHOCTH ~ YMEHUH  yCTaHABIMBATh  MPUHAICKHOCTD
M3Y4EHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBYy U CTPOCHHIO K
onpefenéHHOMY Kiaccy (rpynme) CoeQuHEeHHH (YIIeBOIOpO[bI,
KUCIIOPOJ M a30TCOJEpXKAalMe COEAUHEHHUsS], BBICOKOMOJIEKYISPHBIE
COEIMHEHHUSI), AaBaTh UM HA3BAHUS [10 CUCTEMAaTUYECKOW HOMEHKIIAType

(IUPAC)

1.5

CdopMUpOBaHHOCTb YMEHUSI OMPENEIATh BUJIbl XMMUUYECKOH CBSI3U B
OpPraHMYECKUX COEIMHEHMAX (OJMHAPHBIE U KPATHBIE)

1.6

CdopMupOBaHHOCTb YMEHUS TPUMEHSATH: TTOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A.M. byriepoBa 115t 00bsICHEHU S 3aBUCUMOCTH
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CBOMWCTB BCHICCTB OT UX COCTaBa U CTPOCHU A, 3aKOH COXPAaHCHUS MACChI
BCIICCTB

VYTIeBOI0pOIHI. Kucnopoaconepxanme 51 a30TCOJIEPIKAIIM &
OpraHUYEeCKUEe COeTUHEHU . BEICOKOMONIEKYISIpHbIE COSIMHEHUS

2.1

CdopMupoBaHHOCTh YMEHHH MPUBOIUTH TPHUBUAIBHBIC Ha3BaHUS
OTJICIBHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, MPOMUJICH, alleTUJICH,
STUJICHIJIMKOJb, DIHAIECPUH, (GeHOI, (GOopManbIeru, aleTalbIeTu/I,
MypaBbHHAs KHUCJIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTa,
CTCapUHOBAsl KUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmall, IeJUI0JI03a,
TJTU LIV H )

2.2

ChopMHUpOBaHHOCT, YMEHHH XapaKTE€pPH30BaTh COCTAaB, CTPOCHUE,
¢u3nUeckue W XUMUYECKHE CBOMCTBA THIUYHBIX IMPEICTaBUTEINCH
Pa3IUYHBIX KIACCOB OPTraHUYECKUX BEIIECTB (METaH, 3TaH, JTHUJICH,
MpONUJICH, aleTusieH, OyramueH-1,3, merunOyramueH-1,3, OeH3od,
METAHOJ, 3TaHOJ, STUJICHIIINKOIb, TIUIEPHH, (EHOI, aleTaabIeru/,
MypaBbUHAsI U YKCYCHAasi KHUCJIOTHI, TJIIOKO3a, Kpaxmal, I[eJUTI0JI03a,
AMUHOYKCYCHAsI KHCJIOTA)

2.3

CdopMUpOBaHHOCTh YMEHHUSI HILTIOCTPUPOBATH T€HETHYECKYIO CBSI3b
MEXIy  TUINUYHBIMA  TPEACTABUTENSIMH  PA3IUYHBIX  KIACCOB
OPTraHUYECKUX BEIIECCTB YPABHEHUSMHU COOTBETCTBYIONMX XUMHYECKHU X
peaxuuii ¢ HCIOJIB30BAaHUEM CTPYKTYPHBIX (hopmyn

2.4

CcopmMHupOBaHHOCTH YMEHHUS XapaKTepru30BaTh MCTOYHUKA
YIIIEBOJOPOIHOTO ChIpbs (HE(Th, MPUPOAHBIH a3, yroib), COCOObl UX
nepepabOTKH M MPAKTHUECKOe TPUMEHEHHE TPOYKTOB MepepaboTKu

XHUMHUS U )KU3HB. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHHI BIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METOAaX Haquoro IIO3HaHU, I/ICHOJ'H)?;yeMI)IX B XUMHUU HpI/I I/I3y‘IeHI/II/I
BEIIECTB M XUMHUUYCCKUX SIBJICHUM (HAOMIOIEHHWE, W3MEpeHue,
OKCIIEPUMEHT, MOJITMPOBAHUE), HCII0Ib30BaTh CHCTEMHBIE
XUMHNYCCKHC 3HAHUSA JIA HpI/IHSITI/ISI peIHeHI/Iﬁ B KOHKpGTHI)IX
YKU3HECHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIICCTBAMH U MX TPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh yMEHUN COONIOAATH TMpaBUja IOJIb30BAHUS
XUMUYECKON TMOCynoil u nabopaTOpHBIM O0OpYIOBaHUEM, a TaKKe
npaBuia OOpaleHusl C BEIIECTBAMUA B COOTBETCTBUM C MHCTPYKIHSIMHU
10 BBIMOJIHEHHIO Ja00paTOPHBIX XUMUYECKHUX OIBITOB

3.3

CdopMHUpOBaHHOCTH YMEHHUH TIJIAHUPOBATH U BBITTOJIHSITh XUMUYECKUAN
HKCIIEPUMEHT (TIpeBpallieHUsI OpraHUYECKUX BEIIECTB IIPU HarpeBaHuUMU,
MOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEaKIUU
OpraHMYeCKUX BEIECTB, JeHaTypalus OeJIKOB TMpU HarpeBaHuw,
[[BETHbIE peaKiuu OEIKOB) B COOTBETCTBUM C IpaBUIAMU TEXHUKH
0e3omacHOCTH Mpu OOpallleHWH C BEIECTBAMU M J1aOOPAaTOPHBIM
00opyI0BaHUEM; IPE/ICTaBJIATh pe3yNIbTaThl XUMHUYECKOT'0
HKCIIEPUMEHTa B OpME 3alIMCH YPAaBHEHUH COOTBETCTBYIOIMX PEAKIIUN
1 (OpMyIMPOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3YJILTaTOB

3.4

CdopMupOBaHHOCTH YMEHHH MTPOBOJUTH BEIYUCICHHS 10 XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WU
IPOJYKTa peaklMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB MJIM POJIYKTOB PEAKIIMH)
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3.5

CdopMUpOBaHHOCTb YMEHU I KPUTUUYECKH aHATTU3UPOBATH XUMUUECKYIO
uHpOpMAIUI0, TONy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBOW WHQpOpMAIUU, ceTh HTEpHET U IpyTHE)

3.6

CdopMUpOBaHHOCTh YMEHUH COONIONATh MPaBHJIa SKOJIOTUUYECKH
11e71eco00pa3HOT0 TMOBEACHUS B OBITY W TPYIOBOW MACSITEILHOCTH B
[EJSX COXPAaHEHHS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON
cpenbl, OCO3HaBaTh OMACHOCTh BO3JCUCTBHUSI HA >KHBBIE OPTraHU3MBbI
OTNpeNeNEHHBIX OPTaHUYECKUX BEIECTB, MMOHUMAsI CMBICI TOKa3aTels
[TK (mpeaenbHO TOMYCTUMON KOHIIEHTPAIIUH ), TOSICHITH Ha IPUMepax
CcrocoObl YMEHBIICHUST U MPEAOTBPALICHUS UX BPEIHOTO BO3JEHCTBUSA
Ha OpraHH3M YeJIOBeKa

11 KJIACC

Kon
MpoBepsaeMor
0 pe3yJbTaTa

IIpoBepsieMble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrpaMMbl CpeIHEro 001ero o0pa3oBaHust

1

TCOpeTI/ILIeCKI/IC OCHOBBI XUMHNHU

11

Bnagenne cucremMoil XUMHYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATalONMEe  TOHATUS  (XUMHYECKHMH  DJIEMEHT,  aTOM,
9JICKTPOHHAsE 000JI0YKa artoma, S-, p-, d-3JIEKTpOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJIEKyla, BaJ€HTHOCTb, JJEKTPOOTPHUIIATEIHLHOCTD,
CTENEHb OKUCJEHUS, XUMHUYECKas CBs3b, MOJIb, MOJIIpHAs Macca,
MOJISIpDHBIA O0BEM, KpPUCTAIUTMUECKAs PEHIETKA, THIBI XUMHYECKHU X
peaxiuia (OKHMCITUTENEHO-BOCCTAaHOBUTEIIBHBIE, JK30- i
SHIOTEPMHUYECKUE, PEAKITNU HOHHOTO OOMEHa), pacTBOP, dNIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, DJIEKTPOJIUTHYECKAs JUCCOLMALMS, OKUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOW PEaKIUH, XHUMHUYECKOE
paBHOBECHE); TEOpPUHM M 3aKOHBI (TEOpPHUS DIEKTPOIUTHUYECKON
nuccoumanuu, llepmonnueckuit 3akoH J[.M. MeHnpeneeBa, 3akoH
COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUM SI3bIK XUMUH,
(dakTOIOrMYECKUEe CBEACHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0e30MmacHOM HCIIOJb30BAHUY BAKHEHIIIMX HEOPTAHUYECKUX BEILECTB B
OBITY U IPAKTUYECKON JIEATEIbHOCTH YeJIOBEKa

1.2

CdopMupOBaHHOCTb YMEHUH BBISBIATh XapaKTE€pHbIE MPU3HAKU U
B3aUMOCBSI3b U3YUYEHHBIX TMOHSATUU, MPUMEHATH COOTBETCTBYIOLIME
TIOHSITUS TTPU ONTMCAHUU CTPOCHUSI M CBONCTB HEOPTAHMYECKUX BEIIIECTB
U UX MPEBpaleHUH; BBISBIATh B3aMMOCBS3b XMMHYECKUX 3HAHUM C
MNOHSTUSIMU W TPEIACTaBICHUSIMH JPYIUX €CTECTBEHHOHAYYHBIX
MPEMETOB

1.3

Bnagenue OCHOBHBIMM METOJAaMH HAy4yHOTO IO3HAHMS BEIIECTB M
XAMUYECKUX SIBJICHUM (HaOMIOAeHUE, H3MEpEeHHE, OJKCIEPUMEHT,
MOJIETMPOBAHUE)

1.4

CdopMupoBaHHOCTh yYMEHUU OMPEIENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XUMHYECKUX DJIEMEHTOB B COCAMHEHUSX PAIUYHOTO
COCTaBa, BHUJ  XAMHYECKOW  CBs3U  (KOBaJ€HTHAs, HOHHAasd,
METAJUTMYeCKasi, BOJOPOJHAs]) B COCIUHEHUSIX, TUTl KPUCTAIUTHYECKOM
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pELIETKM KOHKPETHOTO BEIeCTBA (aTOMHAs, MOJICKyJSpHas, HOHHAs,
MeTaNInYecKasi)

1.5

CdopMupoBaHHOCTh YMEHUU OMNpPEAETATh XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUM

1.6

CdopmMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU
10 Pa3IMYHbIM MpPU3HAKaM (YUCITIY U COCTaBYy pearnpyloluMX BeEIECTB,
TEIIOBOMY J((QeKTy peakiuu, H3MEHEHHIO CTeleHEeH OKUCIEHUs
3JIEMEHTOB, 00PATUMOCTH PEAKIINH, YHACTHIO KaTaIu3aTopa)

1.7

CdopMUpOBAaHHOCTh YMEHUH  COCTaBIATh YPAaBHEHHUsS  peakuid
pa3IMYHBIX THUIIOB, IOJIHBIE M COKPALEHHbIE YPaBHEHMS peaxKuuil
MOHHOIO OOMEHA, YUUThIBAs YCIOBHUS, IPU KOTOPBIX 3TH PEAKLIUU UIYT
JI0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUU MPOBOJUTH PEAKIIMH, MOATBEPKAAIOIIME
Ka4eCTBEHHBIM COCTaB  pa3UUYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIME B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

CdopMHUpPOBAaHHOCTh YMEHUW PACKPHIBATh CYIIHOCTh OKHCIHTEIBHO-
BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ moCpeaACTBOM COCTaBJICHUA
AJICKTPOHHOTO OajlaHCca ATUX PeaKIuid

1.10

ChopMUpPOBaHHOCTh YMEHHH OOBSACHSATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakiuy OT pa3In4HbIX (AKTOPOB

1.11

ChopMHPOBAaHHOCTh YMEHHH  OOBSCHATH  XapakTep  CMEUICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTU OT BHEIIHETO BO3/AEHCTBUS
(mpuuuun Jle Hlatense)

OOmast 1 HeopraHUYECKast XUMHUS

2.1

CdopMupoBaHHOCTh yYMEHUH pPaCKpbIBaTh CMBICT [leproauyeckoro

3aKOHa J.N. MenieneeBa 51 JIEMOHCTPHUPOBATh ero
CHUCTEMaTU3UPYIOUIyI0,  OOBSCHUTENBHYIO U  MPOTHOCTHYECKYIO
byHKIIUH

2.2

CdopMHUpOBaHHOCTh YMEHHUM XapaKTEepU30BaTh IJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKMX »3jeMeHTOB 1-4 mnepuonos Ilepuoanueckoit
cuctembl xuMmuueckux odnemeHToB J[.M. MeHnneneeBa, HCIOIB3ys
HNOHATHS «S-, P-, O-2IEKTpoOHHBIE OpOUTAINY, «IHEPICTUYECKH e
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTHM  HM3MEHEHUS  CBOWCTB
XUMHYECKMX DJIEMEHTOB M UX COCJUHEHUU IO IEpHoJaM M IpyIIaM
Ilepnognueckoi cucremsl xumuyeckux anemeHToB .M. MenaeneeBa

2.3

CdopMHUpOBaHHOCTh YMEHUH XapaKTepH30BaTh (OMHMCHIBATH) OOLIMeE
XUMHUYECKHE CBOWCTBA HEOPTAaHMYECKHX BEINECTB PA3TUYHBIX KIACCOB,
HNOATBEPXKIATh  CYIIECTBOBAHME  TCHETHYECKOW  CBSI3M  MEXIY
HEOPTaHMYECKMMHM  BEIIECTBAMH  C  I[IOMOLIBIO ypaBHEHUH
COOTBETCTBYIONMX XHMHUYECKUX PEAKIUH

2.4

CdopMHUpOBaHHOCT ~ YMEHUW  YCTaHABJIMBATh  MPHHAIICKHOCTD
HEOPraHWYECKUX BEILIECTB II0 UX COCTaBY K ONpPEAEIIEHHOMY Kiaccy
(rpynme) coenuHeHUH (IPOCThIE BEIIECTBA — METAJLIbl M HEMETalIbl,
OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE THIPOKCUIBI, COJIH )

2.5

CdopMUpOBaHHOCTh YMEHUM UCIOJIB30BATh XUMUYECKYIO CHMBOJIUKY
JUTSI cCOCTaBJICHHS (JOPMYIT BEIIECTB M YPABHCHU N XMMUUECKUX PEAKIIHH,
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cucreMarnueckyro HomeHKIatypy (IUPAC) u TpuBHaibHBIC Ha3BaHUS
OTJICNIbHBIX HEOPTaHMYECKUX BEIEeCTB (YrapHbIN ra3, YIJIEKUCIbIN Tas,
aMMHUaK, TaliéHas: U3BeCTh, HeTalllEHass U3BECTh, MUTHhEBAsS COJA, TUPUT

¥ JIpyrue)

2.6

CdopMupoBaHHOCTh YMEHUM XapaKTepu30BaTh (OMHUCHIBATH) OOIWME
XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEILECTB PA3IUYHBIX KIACCOB,
NOATBEPXkAATh  CYIIECTBOBAaHUE  TICHETHMYECKOM  CBS3U  MEXIY
HEOPraHUYECKUMHU  BEIIECTBAMHU C  IOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMHYECKUX PEAKLIMI

2.7

CdopMupoBaHHOCTh YMEHHH IJIAHUPOBATH U BBIMIOIHATH XUMUYECKH I
SKCIIEPUMEHT (pa3fioKeHUE IMEepOKCHJa BOJOpOJa B MPUCYTCTBUH
KaTallu3aropa, OMpe/eieHne CpeAbl PAaCTBOPOB BEILIECTB C IOMOIIBIO
VHUBEPCAJBHOTO WHJAWKATOpA, BIMSHUE DPA3MUYHBIX (AKTOPOB Ha
CKOpPOCTh ~ XMMHUYECKOM  peakiuH, peakud HOHHOTO oOOMeHa,
Ka4eCTBEHHBIC PEaKIiu Ha Cylb(ar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHHS, pEUIEHHWE SKCIEPUMEHTAIbHBIX 3a/ad MO0 TeMaM
«Metame» u «HemeTalel») B COOTBETCTBUHU C MPABUIIAMU TEXHUKH
0e30macHOCTH TpH OOpalleHWH C BEHECTBAaMU W J1abOpaTopHBIM
0o0opyIoBaHUEM; MPEJCTaBISATh pe3yabTaThl XUMHYECKOTO
SKCIIEPUMEHTA B (popMe 3amrcH ypaBHEHU M COOTBETCTBYIOIIMX PEaKIUi
1 GOpMYIMPOBATh BHIBOJIBI HA OCHOBE 3 TUX PE3YJIbTaTOB

2.8

ChopMupOBaHHOCTh YMEHHH COONMIONATh MpaBUJa TOJIB30BAHUS
XUMHYECKOH TOCYIOH | JIa0OpaTOpHBIM O0OpYIOBAaHUEM, a TaKKe
npaBuJia OOpaIeHUsT C BEUIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSIMHU
110 BBIITOJTHECHHU IO J'Ia60paTOpHI)IX XUMHUUYECCKUX OIIBITOB

2.9

CdopMupOBaHHOCTh YMEHUM XapaKTeprU30BaTh XUMUUYECKUE TTPOIIECCHI,
JeXalMe B OCHOBE IMPOMBIIUIEHHOIO IMOJYYEHUsI CEPHOU KHUCIIOTHI,
aMMMaKa, a TaKkKe CQPOPMUPOBAHHOCTH MPEACTaBICHUNH 00 00X
Hay4YHBIX MPUHIMIIAX W HKOJOTHYECKUX IpobiieMax XUMHUYECKOTO
MIPOM3BOJICTBA

XHUMHUS U KU3HB. PacuéThl

3.1

CdhopMHPOBAaHHOCTh TPEACTABICHUNH O XWMHYECKOH COCTaBIISIONICH
€CTeCTBEHHOHAYYHOU KapTHHBI MUPA, POJTU XUMUH B TTO3HAHU U SIBJICHUIA
IpUpObl, B (OPMUPOBAHUHU MBIIUICHUST M KyIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOM  TPAaMOTHOCTH, HEOOXOAMMOW  JJIsd  pEIICHUS
MPAKTUYECKUX 3a7ad M JIKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM cpesie

3.2

CdopMHUpOBaHHOCTh YMEHU N KPUTUYECKU aHATU3UPOBATH XUMUYECKYIO
WHPOPMAIIMIO, TIOIYJ4aeMyld M3 pa3HBIX MCTOYHHKOB (CpeicTBa
MaccoBOW KOMMYHMKALIMH, CETb VIHTEpHET U Apyrue)

3.3

CdopMupoBaHHOCTh yMEHHMH cOOMIOAATh MpaBUIa HKOJIOTUYECKH
11eJ1ec000pa3HOro MOBEACHHUS B OBITY W TPYIOBOW NESATEIBHOCTH B
L[EJISIX COXPAHEHMS CBOETO 370POBbS ¥ OKPYKAIOIIEH IPUPOIHOMN CPeEIbl

3.4

Oco3HaBaTh ONACHOCTb BO3/AECHUCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEIENIEHHBIX BEILECTB, TOHUMAs cMbIci nokaszarens [I/IK, nmoscHaTe
Ha MpUMepax Croco0bl YMEHBIICHHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3JICHCTBHUSI HA OPraHU3M YEJIOBEKA
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3.5

CdopMupoBaHHOCTb YMEHUI POBOAUTH BBIUMCIEHUS  C
HCIIOJIb30BAHUEM IOHSTHS «MaccoBas JOJs BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILEHHMI Ta30B MIPU XUMHYECKUX PEAKUMSIX, MACCHI
BEILIECTBA WJIM O0bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM O0BEMY OJHOIO M3 YJacTBYIOIMX B PEaKlIMH BEIECTB,
Tena0Boro 3pexra peakuuu Ha OCHOBE 3aKOHOB COXpPaHEHUS MacChl
BEILIECTB, NPEBPALLCHHS U COXPAHEHUS SHEPTUU
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IMPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUS

1

Teoperndeckne OCHOBbI OPTaHUYECKOW XUMUU

11

[Ipenmer opranuveckol XuMuH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUYECHHUE B
MOJIy4EHUH HOBBIX BEIECTB U MaTepuanoB. Teopusi CTPOECHUSI OPraHUYECKUX
coequHeHnl A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUSI

1.2

CtpykrypHble (OpMylbl OpraHMYecKuxX BemecTB. ['omororus, H30MepHsL.
XuMunyeckas CBSI3b B OPraHMYECKUX COEANHEHUSX — OJIMHAPHBIE U KPaTHbBIE CBS3HU.
IIpencraBnenue o KaccupUKalMi OPraHUYECKUX BEIIECTB

1.3

Homenknarypa opraHuueckux COeIMHEHHH (CHcTeMaThydeckas)) ¥ TPUBUAJIbHBIC
Ha3BaHUs BAXKHEUIIMX MPEJCTABUTENCH KIAaCCOB OPTaHMYECKUX BEIICCTB

YrneBoaopoabl

2.1

ANKaHBI: COCTaB U CTPOCHHC, TOMOJIOTUYECKH I pAa. MertaH u 3TaH — HpOCTCfII.HHG
NpCACTABUTCIIN AJIKAHOB!: (I)I/ISI/I‘ICCKI/IC U XUMHUYECKHE CBOMCTBaA (peaKI_II/II/I
3aMCUICHUA U ropeHm[), HaX0XJICHHEC B IPUPOAC, MOJTYICHUC U TPUMCHCHUC

2.2

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psAn. DTUIEH U INPONUIIEH —
IpOCTeHIMEe MPEACTaBUTENN AJIKCHOB: (DU3MUYECKHEe M XMMHYECKHE CBOMCTBa
(peakuu TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUJpATAllUd, OKUCIEHUS W
MTOJIMMEPU3ALIUN ), TOTy4EHUE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 wu wmerunOyraaumeH-1,3: cTpoeHue, BakHEWIE
XUMHYECKHE CBOMCTBA (peakuus nonumepusanuu). [lomydeHne cMHTETHUYECKOTO
KaydyKa W pe3UHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMsI, TOMOJIOTUYECKUN DPsi. ALETUIICH —
NPOCTEUIIMN TPEJACTaBUTENb AJKAHOB: COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA (peaKkuuy TUIPUPOBAHUSL, TAJIOTEHUPOBAHUSI, TUAPATALIUH,
rOpeHusl), MOJIy4eHHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHHE, (U3HYECKHME ¢ XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHUsI U HUTPOBAHUS), TOTYYEHUE U MMpUMEHEHUE. Tomyor:
coCTaB, CTpoeHWe, (¢U3MUeCKHe W XUMHUYECKHE CBOHCTBAa (peakiuu
raJOTeHUPOBAHUS M HUTPOBAHUA), MOJIyYeHHE U TpUMeHeHUe. TOKCMYHOCTh
apeHoB. ['eHeTmueckas CBsI3b MEXAY YIVIEBOJOPOAAMH, MPUHAICKAULMMHA K
pa3IUyYHbBIM K1accaM

2.6

[IpuponHbIe UCTOYHUKY yIIIeBOAOPOAOB. [IpupoaHblii ra3 u nonyTHele HEPTSIHbIE
ra3pl. Hedre u e€ mpoucxoxnenune. CiocoOsl nepepaboTku HEPTH: MEePErOHKa,
KPEeKUHT (TepMUYECKUH, KaTaJIUTHYECKuil), nuponus. IIpoaykrel mepepaboTku
HedTH, UX NPUMEHEHUE B MPOMBIUUIEHHOCTH M B ObITy. KameHHBIH yronb u
HPOAYKTHI €r0 1epepadoTKu

Kucnopoacoaepkamme opraHu4ecKie COeMHCHHUSI

3.1

IIpenenbHblE OJHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOECHUE, (PU3UYECKHU €
U XMMHMYECKME  CBOICTBa  (peakium C  aKTMBHBIMM  METaJlJIaMH,
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rajJJoreHOBOJIOPO/IaMH, TOpEHHE), MNpuUuMeHeHue. BoaoponHble CBs3U MEXAY
MOJIEKyJIaMH CIUPTOB. J[eiCTBHE METaHOJIa M dTaHOJa HAa OPTaHW3M 4YeJIOBEKa.
MHoroaroMHble CIUPTHI. DTUICHIIINKOIb U TIHIEPUH: CTpOoeHUE, PU3UUECKIE U
XMMHYECKUE  CBOMCTBa (B3aMMOACMCTBHE CO  IICJIOYHBIMHU  METaJUIaAMH,
KaueCTBEHHAsl peakiys Ha MHOrOaTOMHBIE CHUpPTHI). JlelicTBue Ha OpraHu3M
yesoBeka. [lpumeHenue munepuHa u TUICHTIUKOJIS

3.2

dDeHoI: CTpOCHUE MOJIEKYITBI, (DM3HUCCKIE H XAMHYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. Ilpumenenue denona

3.3

Anprerunpl v keToHbl. DopManbAeru, aleTalbIeru: CTpoeHue, Gu3nIeckue u
XAMHYECKUE CBOMCTBA (PEaKIUM OKHCJICHUS U BOCCTAHOBJICHUS, KAUCCTBEHHBIC
peaKIym), OJTyIeHUEe U IPUMEHEHUE

3.4

OHOOCHOBHBIE TpeeTbHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAs U YKCYCHas
KUCIIOTBI: CTpOEHHUE, (U3NUYECKne U XMMHYECKHe CBOMCTBA (CBOWCTBA, O0IMeE JUIs
KIacca KUCJOT, peakius dSTepuUKalliM), T[OJydeHHE U IpPHUMEHEHHE.
CreapuHoOBas U OJIEMHOBAs KMCIOTHl KAaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX
KUCJIOT. MbLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE

3.5

CrnoxHble 3¢upbl Kak NMPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [MIPONN3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buomornueckas poib
KHUPOB

3.6

VYrieBoapl: cocTaB, KilacCH(UKAIUA YIIIEBOJOB (MOHO-, M- U TOJIMCAXapUJIbl).
['moko3a — mpocTednmii MOHOcCaxapua: OCOOGHHOCTH CTPOCHHUS MOJEKYIBI,
¢du3rYeckne U XUMHYECKUE CBOWCTBa (B3auMoeiicTre ¢ ruapokcuom meau(Il),
OKWCJIEHME aMMHAayHbIM pacTBOpoM okcujaa cepebpa(l), BoccraHoBieHueE,
OpoXKeHHEe TIIIOKO3bl), HAXOXJAEHHUE B NPUPOJE, NMPUMEHEHHE, OMOJIOrnyecKas
posb. @otocuHTe3. PpyKTO3a Kak M30MeEp MIOKO3bl. Kpaxman u memionos3a Kak
npupoaHeie moaumMepbl. CTpoeHHEe KpaxMana U Lesuiosio3sl. dusnueckue u
XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOJIN3, KAUeCTBEHHAs PEaKIHs C MOJIOM)

ASOTCOI[Cp)KaH_II/IC OpPTaHHUYCCKUC COCANHCHUSA

4.1

AMUHOKHCIIOTBI Kak aM@oTepHble opraHudeckue coeaumHeHus. dusndeckue u
XMMHYECKHE CBOWCTBA aMHUHOKUCIOT (Ha mpumepe riauuuHa). buomormueckoe
3HAaUYCHHUE aMUHOKHUCIIOT. IlerrTh bl

4.2

benku kak npuUpogHBIE BBICOKOMOJIEKYNSIpHbIE coequHeHus. llepBuuHas,
BTOpPUYHAsI U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB:
TUJPOJIN3, IeHATypallHs, KAaYeCTBEHHbIE PEAaKIIMU Ha OeNKH

BLICOKOMOHeKy.]'IﬂpHI)IC COCANHCHMU

5.1

OCHOBHBIE TOHSATHS XUMHHU BBICOKOMOJIEKYISAPHBIX COEIMHEHUH: MOHOMEp,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPHU3ALUN, CPEIH SIS MOJIEKYIIIPH sl
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISPHBIX COCAUHEHUH —
MOJIMMEPU3ALIUSI U TTOJTMKOHAEH Calus

5.2

OKCIepUMEHTAIbHbIE METOJbl HM3y4€HHUs BEIIECTB U UX IpPEeBpalCHUI:
O3HAaKOMJICHHE ¢ 00pa3liaMyu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
kaydykoB. [lonyyeHue CHHTETHUECKOro Kaydyka M Pe3HHBI

11 KJIACC

Crp. 29




Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA

TeopeTrnyeckre OCHOBBI XUMHUU

1.1

XUMHUYECKUH 3NIeMEHT. AToM. SIpo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTuveckue ypoBHH, MMOJYPOBHU. ATOMHBIE OpOHTAIH, S-, P-, 0-2JIEMEHTHI.
Oco0OeHHOCTH pacIipesieieHns IEKTPOHOB MO OpOUTANIsAM B aTOMax 3JE€MEHTOB
HEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAs KOH(PHUTYpALIHsl aTOMOB

1.2

[lepunonnueckuii 3akoH u Ilepuoanyeckas cucrTemMa XMMUYECKUX 3aemMeHTOB J[. M.
MengeneeBa. CBsi3p NEPUOAUYECKOTO 3akoHA U [lepmogmyeckoil CHUCTEMBI
xumudeckux snemeHToB .M. MenzeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XUMHYECKMX JIIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX U CIOKHBIX BEILIECTB IO TPYyNIaM U MepHoJaM.
3HauYEHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH

1.3

CrtpoeHnue BenecTBa. XUMHUECKasi CBsI3b. BuJIbl XuMHUeckoi CBsI3U (KOBaJICHTHAs
HENOoJISIpHAs U NOJIApHAsi, HOHHAs, MeTajinyeckas). VIOHbI: KaTHOHBI U aHUOHBL
MexanusMbl 00pa3oBaHUsl KOBaJEHTHOW XWMHUUYECKOW CBs3U (OOMEHHBIM Hu
JIOHOPHO-aKLENTOPHBIH ). Bonopoanas cBsi3p

1.4

BanenTtHoCTb. BHGI(TI)OOTpI/ILIaTeHBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYIIIDHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IIOCTOSHCTBA
COCTaBa BEILECTBA. THIBI KPUCTANIMYECKUX PELIETOK. 3aBHCHUMOCTb CBOMICTBA
BEILECTB OT TUIIA KPUCTAIINYECKON peETku. [IoHsATHE O AMCIIEPCHBIX CUCTEMAX.
HcTrHHBIE M KOJUTOMIHBIE PACTBOPEL. MaccoBasi 01 BEIECTBA B PaCTBOPE

1.6

Knaccudukanus nHeopranndeckux coequHeHuii. HomeHknaTypa HeopraHM4ecKux
BEIICCTB

1.7

Xumndeckas peaknus. Kinaccudukarysi XAMHYECKHX pPeakiiii B HEOPTraHMYECKON
Y OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHUSI MAcChl BEILIECTB, 3aKOH COXpPaHEHUS
Y MPEBPAILCHUS YHEPTUU TTPU XUMHUYECKUX PEAKITUSIX

1.8

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (JAKTOPOB

1.9

OOparumble peaknuu. XUMHYECKOe paBHOBecwe. DaKTOpbI, BIUSAIONME HA
cocTosiHue xumMuieckoro paBHoBecus. [Ipuniun Jle [llarense

1.10

DnekrponuTrdeckas auccounanus. CuibHble U cinadbie dekTponauThl. Cpena
BOJIHBIX PACTBOPOB BEINECCTB: KUCIas, HEHTpalibHas, ejoYHas. Peakiiuu HOHHOTO
oOMeHa

1.11

OXUCIUTENBHO-BOCCTAHOBHUTEIBHBIC pCakunu

Heopr AHN4YCCKasd XUMUA

2.1

Hemerannsl. Tlonoxenune HemeraioB B Ilepuoanueckoil cucreMe XMMHUYECKU X
sanemeHToB [I.M1. MenzeneeBa u 0cOOGHHOCTH cTpoeHHs aToMoB. dusmueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha MPUMEpe KUCIOPOJa, CEpBI,

(docdopa u yrinepona)

2.2

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TalOTeHOB, CEpbI, a30Ta,
¢docopa,  ymepora M KpeMHHUs) M UX  COeIUHEHUN  (OKCHIOB,
KUCJIOPOJACOJEPKAIMX  KHUCIIOT, BOJOPOAHBIX coenuHeHuit). I[Ipumenenue
B)KHEHIIIMX HEMETAIUIOB U MX COSTMHEHHH

2.3

Meramnel. Ilomoxenune wmeramwioB B llepuoanyeckoil cucremMe XUMHYECKHX
sanemeHToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0UEK
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aToMoB MetaioB. O6ume ¢usnueckue cBoiicTBa MeTaiioB. CIijlaBbl METaJLIOB.
DJEKTPOXUMUYECKU I Psil HAPSHKEHU I METaJIIOB

2.4

XUMHUYECKHUE CBOMCTBA BAXKHEUIIIMX METAIUIOB (HATPU A, KUK, KAJIBIIUH, MATHUH,
ATIOMUHUHN, IIUHK, XpOM, KeJIe30, Meb) U HX coeauHeHui. OOmme crocoObl
MoydeHus MeTayuioB. [IpuMeHeHne MEeTaJITIOB B OBITY M TEXHHUKE

2.5

I'enetnueckas CBs3b HCOPraHNYCCKNUX BCIHICCTB, MPUHAJICKAINMX K PASTIUIHBIM
Ki1accaM

XUMHUS U KU3HD

3.1

Ponp xumMuu B 0OECHEYEHHM SKOJOTHYECKOW, IHEPreTUYeCKOW U MHINCBOU
0€30MacHOCTH, Pa3BUTUU MEAMIIMHBI. [loHATHE O HAaydHBIX METOJaX MO3HAHUS
BEILIECTB ¥ XUMUUYECKUX PEaAKIUIl

3.2

[pencraBnenust 00 OOMMX HAyYHBIX MPHHIUIAX MPOMBIIUIEHHOTO TOTYYeHUS
BaOXHEMIMX BemecTB. YenoBeKk B MHUpE BELIECTB M MaTepuasoB: BakKHEUIMeE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKd, CTEKIO,
KepaMuKa, MaTepHajbl JUIS SJIEKTPOHHWKU, HAaHOMATepUallbl, OPraHWYECKUE MU
MUHeEpaJIbHBIE YTOOpEHHUSI

3.3

XuMus W 37A0pOBbE UEJOBEKAa: MpPaBUIa MCIOIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0E30M1aCHOTO MCITOIB30BAHUS IIPEIIApaTOB OBITOBON XUMU U
B NOBCEIHEBHOU XKU3HU
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