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PaGouass mporpamma mo y4eOHOMY mpeamery «Xumus» (0a30BBI  ypOBEHB)
npeaMeTHasi 00J1acTh «EcTecTBeHHO-Hay4YHBIE IPEIMETHI») (nanee
COOTBETCTBEHHO — Iporpamma 1o XUMHUHU, XUMHUsI) BKIIFOYAET MOSICHUTEIbHYIO 3aIUCKY,
cofiepKaHue OOy4eHHUs, IUIAHUPYEMBbIE pe3yJIbTaThl OCBOCHHUS IPOrPaMMBbI 110 XUMUH,
IUIAaHUPYEMbIE PE3YIbTaThl, TEMATUUECKOE INIAHUPOBAHHUE.

[TosicHuTeNbHAS 3amMcKa OTpaXkaeT OOLIMEe LEIM U 3aJa4d HM3Yy4eHHUs] XUMUH,
XapaKTEPUCTUKY TMCUXOJOTHYECKUX MPEANOCBUIOK K €€ M3YYEHHI0 OO0Yy4arolmMMUcH,
MECTO B CTPYKTyp€ Yy4yeOHOro IUIaHa, a TakXKe MOJIXOAbl K OTOOpY COAepKaHWUs,
K OIpPEIENICHUIO [UIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKType TEMaTHYECKOIro
IUTAHUPOBAHUS.

ConepxaHue OOydeHHUsI pacKpbIBaeT COJIEp)KATENIbHbIE JIMHUM, KOTOPBIE
IpeuIaratoTcst sl 0053aTeIbHOI0 M3YYEHHs B KaXKIOM KJIACCE HA YPOBHE CPEIHETO
o01rero oopa3oBaHMSI.

[lnanupyemble pe3ynbTaThl OCBOEHHS MPOrpaMMbl IO XHUMHH BKIOYAKOT
JMYHOCTHBIE, METalpeIMETHbIE PEe3yJIbTaThl 3a BECh IMEpUOJ OOydeHHUS Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHUs, a TAKXKE MPEAMETHBIE JTOCTHXKEHHSI O0y4arollerocs
3a KaXJIbIil TOJ] 00y4YEeHUsI.

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHMs pa3paboTaHa
Ha ocHOoBe @DenepanpbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHUH
B Poccuiickoii ®denepauun», TpeOOBaHUW K pe3ylbTaTaM OCBOEHHUS (enepanbHON
00pa3oBaTeabHONH MporpaMMbl cpemHero oomero oopasoanus (POIT COO),
npencraBieHHbIX B DenepallbHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHAApPTE
COO, c¢ yu€tom Konuenuuu mnpenogaBaHusi ydeOHOro mnpeameTa «XUMUSD)
B o0pa3oBaTeIbHBIX opranmu3anusax Poccuiickoit denepannu, peaim3yomnuX 0OCHOBHbBIE
oOpa3oBaTelbHBIC MPOrPAaMMbI, W OCHOBHBIX TMOJOXKeHUU «CTpaTerun pa3BUTHUSA
BocriuTanus B Poccuiickoit @enepanuu Ha mepuon no 2025 romay» (Pacmopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MMOJXO0JIOB K pa3padOTKe MpOorpaMMbl 1O XUMHH, K OMPEACIICHUIO O0IIei
CTpaTeruvi OOYYCHMS, BOCIUTAHUS M PA3BUTHSA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIJIU
koHuentyanpupie nosnoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH,
collepKaHUs, peE3ylbTaTOB OOy4YeHUss U TpeOOBaHMM K YPOBHIO TMOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBHHM C J@aHHBIMH ITOJIOKEHUSMHU TIporpamMma 1o Xumuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHEr0 OOIIEro 00pa30BaHus:

yCTaHaBIMBaeT 00s3arenbHOe  (MHBApUAHTHOE) TIPEAMETHOE  COACpIKAHUE,
OTIpEIEIISIeT KOJMYCCTBEHHBIC I KAUYECTBEHHBIC €T0 XapaKTePUCTUKN Ha KAKIIOM JTarle
U3Y4YEHUS MpeaMeTa, MPeayCMaTpUBaeT MPHUHIUIBI CTPYKTYPUPOBAHUS COACPIKAHUS U
pacnpeeneHust ero no KjiaccaMm, OCHOBHBIM pa3JielaM U TeMaM Kypca,



naéT TMPUMEPHOE pacrpeaeNieHrne Y4eOHBIX YacOB MO TEMAaTHYECKUM pasfeiaMm,
PEKOMEHyeT NPHUMEPHYIO TOCJIEeI0BATEIIbHOCTh M3YyYEHHUs] OTICIBbHBIX TEM Kypca
C YU€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JOTUKU Y4eOHOro mporiecca,
BO3pacCTHBIX 0coOeHHOCcTel obydaronuxcst 10—11 kmaccos;

1aéT METOAMYECKYI0 HMHTEPHPETAlUIoO IeJed W3y4eHHs NpeaMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME cpeaHero  olmiero  oOpa3oBaHus,
COJIEP)KATENFHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOM
o0pa3oBaTejbHONM MPOrpaMMbl  CpeHEro oOmero oOpa3oBaHus  (JIMYHOCTHBIX,
METANPEIMETHBIX,  TPEJAMETHBIX), OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIIBHOM
NeSTEIbHOCTH O0y4aroulerocsi Mo OCBOCHHUIO cojepxkaHus mnpeamera. Ilo Bcem
Ha3BaHHBIM TMO3WIUSM B TMPOTrpaMMe [0 XUMHUHU COOJIOJEHA MPEEeMCTBEHHOCTD
c (denepanpHOl paboueil mporpaMMoil OCHOBHOTO OOIEro 00pa3oBaHUsA MO XUMUU
(s 8-9 KitaccoB 0O0pa3oBaTEIbHBIX OpraHU3aInil, 0a30BbIi YPOBCHB).

XuMuueckoe 00pazoBaHUE, MOIYy4aeMO€ BBIMTYCKHUKaMH O0IIe00pa30BaTebHON
OpraHu3alliy, SBISIETCS HEOTHEMJIEMOM YacThio HUX 00pazoBaHHOCTH. OHO CIYXHT
3aBEpIIAIONIMM JTalloM peaju3all Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KITIOYEBBIX IIEHHOCTEH, MPHUCYIIMX I[EJIOCTHON CHCTEME XHMHUECKOTO 00pa30oBaHus. DTH
[IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MUPOBO33PEHUS U
o0mIeil KyJIbTypbl 4YeJOBEKa, a TaKXe OHKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHUS
K CBOEMY 370pPOBBIO WM MPHUPOAHON cpene. Peammsyercs xumuyeckoe oOpa3oBaHHE
oOy4arImuxcs Ha YypPOBHE cpeaHero oOmero oOpa3oBaHMs CPEACTBAMHU y4EOHOTO
npeaMeTa «XUMHUS», COAEPKaHUE U MOCTPOCHHE KOTOPOTO OMPEENICHBI B MPOrpaMMe
M0 XUMUHU C y4ETOM Crlielu(PUKN HAyKU XUMUH, €€ 3HAYCHHs B MO3HAHUU MPUPOIBLI U
B MaTepHaJIbHOM KHU3HM OOIIEeCTBA, a Takke ¢ Yy4éToM oOOmux TIener u
MPUHIIAIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEr0 OOIIero
oOpazoBanusi B Poccuiickori @eneparuu. Tak, Hanpumep, npu GHOPMUPOBAHUH
cofiepaHMsI TpeAMeTa «XUMUS» YYTCHbI CIEAYIONIUNE TOJIOKEHUS O crenudpuke u
3HAYEHUHU HAYKU XUMHH.

XuMHST KaK 2JJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK UIpaeT o0coOyi poJib
B COBPEMEHHOM LIMBWJIM3AIMH, B CO3AHUHM HOBOM 0a3bl MaTepuanbHON KylabTyphl. OHa
BHOCHUT CBOI BKJIaJ] B JOPMUPOBAHUE PAIMOHATIHFHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/IaHUE
IIEJIOCTHOTO TIPECTABICHUSI 00 OKPYKAIOIIEM MHpEe Kak O €IWHCTBE MPUPOIBl U
4eNoBeKka, KoTopoe (GopMHUpPYETCsl B XMMHUM Ha OCHOBE TIOHMMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY)KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3H MEX]y CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU W BO3MOXXHBIMH O0JIACTSIMH IIPUMCHCHHSI.

TecHO B3aMMOJEWCTBYS C JPYrUMH €CTECTBEHHBIMH HAayKaMH, XHMHs CTaja
HEOTHhEMJIEMOM YacTbl0 MHUPOBOM KyJIbTYPbl, HEOOXOAMMBIM YCIOBHUEM YCIEIIHOIO
Tpyda M SKU3HM Kaxjaoro ujeHa oOmecrBa. CoBpeMeHHas XuUMHUA Kak Hayka
co3ujaTesibHas, Kak HayKa BHICOKMX TEXHOJIOTHI HaIpaBJeHa Ha pelIeHUE TII00aTbHbBIX
po0JieM YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIICBOM,
HKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 37]0POBbSI.



B cooTBeTcTBUM C OOIMMHY TIEIISIMHA Y TIPUHITMIIAME CPEAHETO 0OIIET0 00pa30BaHUS
cogepxkanne mpeamera «Xumus» (10-11 kmacchl, 0a30BbIi  yPOBEHb HW3YYCHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOATOTOBKY OO0Yy4YaronIuxcs,
HEOOXOJIMMYI0O WM JUJII BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUEHHSI B JKM3Hb COLIMYMA, MPOJODKEHHsS] 00pa30BaHMsI B PA3IMYHBIX OOJACTSX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBasomMHU NpeaMeTa « XUMUsD SBISI0TCA 0a30Bble Kypchl — «OpraHudeckas
xuMusi» 1 «OO0I1ast 1 HeopraHuyecKasi XUMHUs, OCHOBHBIM KOMITOHEHTOM COJIEp KaHus
KOTOpBIX SIBJISIFOTCSA OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHU MO HEOPraHMYECKOU
XUMHUM (C BKJIIOYEHHEM 3HAaHUM H©3 OOlEed XUMHUHM) W OPraHUYECKONM XHUMUHU.
dopmupoBaHUe AAHHOW CHUCTEMbl 3HAHMM TPU M3Y4YEHUM MpeameTa oOecreyuBaeT
BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATHIA,
3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOopraHuveckasi XuMus» chopMUpOBaHa B TPOrpaMMe MO0 XMMHUH Ha OCHOBE CCTEMHOT0
noAxoJa K M3YYEHHUIO Y4yeOHOro Mmarepuaia U OOYCJIOBJI€HA HMCTOPUYECKHU
O00OOCHOBaHHBIM PA3BUTHEM 3HAHWI Ha OMPENECIEHHBIX TEOPETHYECKUX YpOBHsX. Tak,
B KypC€ OpPraHMYECKONW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUH CTPOCHUSI OPraHUUYECKUX COCIMHEHUH, a TaKKe HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTABIICHUN O CTpoeHHH BemiecTB. CBeeHUsT 00 M3y4aeMbIX B Kypce
BEIIIECTBaX JAIOTCS B PA3BUTHUU — OT YIJIEBOJAOPOJOB JO CJIOXKHBIX OHOJOTHMYECKU
aKTUBHBIX COEJUWHEHHH. B Kypce opraHuueckoil XuUMHUU TOJYy4alOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOrO OOIIEro 0Opa3oBaHHsS IIEPBOHAYAIILHBIC
NpEACTaBICHUS O XHUMHWYECKOM CBS3M, KIACCU(PUKAIIMOHHBIX MpU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOCHUS, 0 XUMUYECKON pEaKIUu.

[lon HOBBIM yrjaoMm 3peHuss B mpeaMmeTe «XuMus» 0a30BOr0  YpOBHS
paccMaTpuBaeTCsl H3YYEHHBIM Ha ypPOBHE OCHOBHOIO oOImIero oOpa3oBaHUs
TEOPETUYECKUN MaTepual U (HaKTOJIOTUUYECKHUE CBEIACHHUS O BEIIECTBAX M XUMUYECKON
peakiuu. Tak, B 4acTHOCTH, B Kypce «O011ast 1 HeOpraHudeckasi XuMus» 00yJarommmMcst
MPEAOCTABISIETCS.  BO3MOXXHOCTh ~ OCO3HaTh 3HAYEHUE MEPUOJMYECKOTO  3aKOHA
C 00IIEeTeOPETUIECKUX U METOMOJIOTHYECKUX TMO3UIUHN, TIy0)Ke MOHATh MCTOPHUIECKOE
u3MeHeHue (YHKIMA HTOro 3akoHa — OT o0oOmarmieii 10 OOBIACHSIMEH U
MIPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWM O BaXKHEWINMX BENIECTBAX, WX COCTABE, CTPOCHUMH,
CBOICTBAX W NPUMEHEHUHM, a TAaKXKE€ O XHUMHUYECKUX PEaKIUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHus aomnonasercs B Kypcax 10 u 11 kmaccoB snemeHTamMu
COJIEpKaHUsA, UMEIOIINMU KyJIbTYPOJOTHUECKUN U MPUKIIAJHON XapakTep. DTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XUMUU C JAPYTUMU HayKaMH, PACKphIBAIOT €€
poOJib B TO3HABATEIbHOM M MPAKTUYECKOW JEATEIHHOCTH 4YeIOBEKa, CHOCOOCTBYIOT
BOCIIMTaHUIO YBAXKE€HHUS K IPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUECKUX
NPWIOKEHU XUMUU, IOMOTAlOT BBITYCKHUKY OpPUEHTUPOBATHCS B OOIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MpoOseMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH
MH(POPMALIMIO U IPUMEHSITH €€ NJIs MOMOJIHEHUS! 3HAHUM, PEIICHUS] UHTEJUICKTYyaIbHBIX
U DKCIIEPUMEHTAJIbHBIX HCCIENIOBATENbCKUX 3a7ad. B 1enoMm coxpep:kaHue y4eOHOro
npeaMera «XUMHsD JAHHOTO YpPOBHS M3y4YEHHUs OPUEHTUPOBAHO Ha (popMupoBaHHE
y 00y4aromuxcsi MUPOBO33PEHUECKOW OCHOBBI I MOHUMaHUs (HUI0COMCKUX HIEH,
TaKuX KakK: MAaTepUalbHOE E€IWHCTBO HEOPTaHMYECKOIO M OPraHUYECKOro Mupa,
OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U CTPOEHHUEM, I103HABAEMOCTh
MPUPOJHBIX SABICHUN MYTEM SKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUYUI MEXIYy HOBBIMU
dbakTaMy M TEOPETHMYECKUMHU MPEANOChUTKAMHU, OCO3HAHUE POJU XMUMHUHU B PEIICHUU
IKOJIOTUYECKUX MPOOJIEM, a Takke MpobdsieM cOepeKeHHsI PHEPreTUUECKUX PECypCOB,
CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUM U MaTEPUAIOB.

B nnane pemienust 3aa4 BOCHUTAHUS, Pa3BUTHUSL M COLMAIIM3AIMU OOYy4arOUIUXCs
MPUHATHIE TPOrPAMMOM 110 XUMUU TOAXObI K ONPEAEICHUIO COAEPKAHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHWE YHHUBEPCAIbHBIX YYEOHBIX JIEUCTBHM,
UMEIOIINUX 0a30BOE 3HAYEHUE ISl Pa3IMUHbBIX BUIOB JCSITEIBHOCTH: PEIICHUS TPOOIIeM,
MOKCKA, aHalM3a U 00paboTKu UHGOPMAIIKN, HEOOXOAUMBIX JIJIsi TPUOOPETEHUSI OTbITA
MPAKTUUYECKOM M UCCIIEI0BATENbCKONU JEATEILHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO
B MMO3HAHUU XUMHUH.

B npakTtuke npenojiaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHUs
TaKk U Ha YPOBHE CpeAHEro oOuiero oopa3oBaHus, IPU OMPEAEIECHUN COAECPKATEIbHON
XapaKTePUCTUKU TeJie M3ydeHuss TMpeaMeTa HalpaBlIeHHEM IEepPBOCTENEHHON
3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB XMMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOMl KYIbTypbl. C METOAMYECKON TOUKH 3PEHUS TaKOU
MOAXOA K OMPEACIICHUIO LIEJIEH U3yUEHHS TPEAMETA SIBJISIETCS BIIOJIHE ONPAaBJAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IIaBHBIMU LIEJIIMU U3YYEHUS MpeaMeTa « XUMUSD)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) sBISIFOTCS:

dbopMHUpoBaHUE CHUCTEMbl XUMHUYECKUX 3HAHUNM KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MOHSTHS,
dbyHIaMEHTaIbHbIE 3aKOHBl M TEOPUU XMMHUHU, OCBOEHHE SI3bIKa HAyKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIMHBIX OOOOIICHUH MHUPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHE C UICTOPUEH UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMupoBaHUE W paA3BUTHE TPEICTABICHUH O HAyYHBIX METOJaX ITO3HAHUS
BEIIECTB W XUMUYECKHX PEaKIHid, HEOOXOAUMBIX ISl TPUOOPETCHHS] yMEHHMA
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SBICHUH, UMEIOIUX MECTO B PUPO/IE,
B [IPAKTUYECKOU U MOBCEIHEBHOMN KU3HU;

pa3BUTHE YMEHUW W CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIOJCHUEM W
OOBSICHEHUEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TIpaBuil 0€30M1acHOro
oOpallleHUs C BEIECTBAMHU.

Hapsiny ¢ »tuMm copepkaTenbHas XapaKTEpUCTHKA IeJIel W 3aad U3ydeHUs
npeaMeTra B IporpaMMe MO XMMHUU YTOUYHEHA UM CKOPPEKTUPOBaHA B COOTBETCTBUHU



C HOBBIMM IPUOPUTETAMH B CHCTEME cpenHero ooOmero obpasoBanus. CerogHs
B NIPEMOJIaBaHUU XMMHH B OOJBIICH CTENEHH OTAAETCS MPEANOYTECHHE MPAKTUIECKON
KOMIIOHEHTE COJIepKaHusl 0O0y4YeHHs, OPHEHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHHKA
O0IIe00pa30BaTEIbHOM  OpraHM3alllM, BIAJCIONIEr0 He HAa0OpoM 3HaHMM, a
(YHKIMOHAIBHOM TI'PaMOTHOCTbIO, TO €CTh CHOCOOAMM M YMEHMUSMH aKTUBHOIO
NOJTyYEHUs] 3HAaHUM U IPUMEHEHUS UX B PEaJbHOW KU3HU JJISl PELICHUS TPAKTUUYECKUX
3ajau.

B otoii cBa3m npu u3ydeHuM Inpeamera «XUMHus» JOMUHHPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TaKKe LEIH U 33Ja4H, KakK:

ajanrtanus OOyJaroIIMXCsl K YCIOBUSIM JMHAMHUYHO DPAa3BUBAIOLIETOCS MHUDPA,
(dopMupOBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

(dopMupoBaHUe y 00yUarOIIUXCS KIFOYCBBIX HABBIKOB (KIFOUYEBBIX KOMITCTEHIIH),
UMEIOINX YHUBEPCAILHOE 3HAYEHHUE I Pa3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHUS
npobieM, TOMCKa, aHainu3a U o0paboTku  WHPOpPMALUU, HEOOXOIUMBIX
JUIS IPUOOPETEHUS OTbITa JIEATENbHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B IO3HAHUU
XUMHH, a TaKKe Uil OLEHKH C TO3UIUN IKOJIOTHYECKOW Oe30macHOCTH XapaKTepa
BJIIMSIHUSI BELLECTB M XMMUYECKUX IPOLECCOB HAa OPraHU3M uejoBeKa U MPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATEJBHBIX HWHTEPECOB, HWHTEIUVIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH OO0YyYaIoIIMXCS: CIOCOOHOCTH CaMOCTOATENBbHO MPUOOPETaTh HOBBIE
3HAHUS MO XWMHH B COOTBETCTBHUHM C XU3HEHHBIMH TOTPEOHOCTSMH, HCIIOIH30BAThH
COBpEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTHH IS TIOWCKA M aHATTN3a yueOHOU M HAyIHO -
MOMYJAPHON WH()OPMAIIMHA XUMHYECKOTO COJIEPKaAHUS;

dopMupoBaHUE U Pa3BUTHE y OOYUAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOJI0JaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPblE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUM U MPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA,;

BOCIIUTAHUE y 00yJaArOMIMXCsl yOSKIEHHOCTH B TYMAaHUCTHYECKON HATIPABICHHOCTH
XUMHH, €€ BaXHOW pOJM B pEIICHUH TJ0O0AIbHBIX MPOOJEeM pPalMOHAIBLHOTO
OPUPOJIONIONH30BAHMS, TOMOJHEHUS] JHEPreTUYECKUX PEeCypcoB U COXPaHEHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAWMOCTH OEpEeKHOr0 OTHOIICHHUS
K TpPUPOAE M CBOEMY 3/0pPOBbIO, a TaKXe MNPUOOPETEHHs OMbITa HCIOJb30BAHUS
NOJyYEHHBIX 3HAHUU JJI1 TPUHATUS TPAMOTHBIX PEIIEHU B CUTYyallUsX, CBA3AHHBIX
C XUMUYECKUMHU SIBIICHUSIMU.

LHemn w 3amaum  W3ydeHHUs TMpeAMeTa «XUMHUsS» MOIYYWIH  TMOAPOOHYIO
METOJUYECKYI0 MHTepHperanuio B paszaene «llnaHupyemble pe3ynabTaTbl OCBOECHHUS
IporpaMMsbl IO XUMHUW», Onarojaps 4eMy 0OecledeHO YETKOE IMPEACTABICHUE O TOM,
KaKhe 3HAaHUS W YMEHHMS HMMEIOT MPSMOE OTHOIIEHHWE K pealn3allid KOHKPETHOU
LEJTH.



B ydeOHOM TutaHe cpemHero oOimiero oOpa3oBaHUsS MpeaMeT «XUMUss» 0a30BOT O
YPOBHS BXOJMT B COCTaB MPEAMETHOMN 001acTH «ECTeCTBEHHO-HAyIHBIC TIPESIMETHI».

OOmiee 4MCIO YacoB, PEKOMEHIOBAHHBIX I HM3y4eHUS XUMUU — 68 Yacos:
B 10 xacce — 34 vaca (1 gac B Hegemo), B 11 kinacce — 34 yaca (1 yac B Hezelo).



COJIEP)KAHUE OBYUEHUS!

10 KIIACC

Teopernueckue OCHOBbI OPraHU4eCKOH XUMHUHU

[Ipenmer opraHuyecko XUMHM: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYEHUE
B IIOJIyYUCHUM HOBBIX BEIIECTB W MaTepuasioB. Teopus CTPOEHUS OPraHMYECKUX
coenuHeHuid A.M. bBytnepoBa, €€ ocHOBHble moJioKeHUs. CTpyKTypHbIE (HOPMYIIbI
OpraHMYecKuX BewecTB. ['omonorus, nzomepus. XUMUYECKask CBA3b B OPraHMYECKUX
COEIMHEHUSIX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiIacCHPUKaIUA OpraHUYecKux BemecTB. HomeHkiatypa
OpraHUYeCcKUX COeAMHEHHH (CucTeMaThdeckas) U TPUBHAJbHbIC Ha3BaHUS BaYKHEUIIIHMX
IIPEICTaBUTEIIEN KIIACCOB OPraHMYECKUX BEILECTB.

JKCIepUMEHTATIbHbIE MeTOAbl U3y4YeHHs BellleCTB U UX NMpeBpalleHui

O3nakomiieHne ¢ 00pa3liaMy OpraHMYeCKHUX BEIIECTB M MaTepraiaMy Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HArPeBaHUH
(maBneHue, OOYrIIMBaHUE U TOPEHHE).

Yriaesoxoponasl

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUM psiZl. MeTaH U 3TaH — NMPOCTenIne
IPEICTABUTEN aJKaHOB. (DM3MUECKHUE U XUMHUYCCKUE CBOMCTBA (peakiluy 3aMEICHHS U
TOPEHMS), HAXO0XKIECHUE B TIPUPOJIE, TOJTy4€HUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUM psll. DTWIEH U MPONUJIEH —
IPOCTEHUIITNE TPEACTABUTEIN AJIKCHOB. (PM3UYECKHEe U XUMUYCCKHE CBOMCTBA (peakiiuu
TUAPUPOBAHMSI, TaJOTEHUPOBAHMS, THUJpATallUM, OKUCICHUS U MOJUMEpHU3aIun),
MOJIy4YC€HHUE U PUMEHEHHUE.

Anxamuensl. OyramumeH-1,3 u wmetunOyramumeH-1,3. cTpoeHue, BaKHEHIHE
XMMHYECKHE CBOiicTBa (peakius monuMmepusanuu). IlomyueHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYCCKHM PSAI. AIETHIIEH —
MIPOCTEHUINHMIA MPEICTABUTEIh AIKHHOB. COCTaB, CTPOCHHUE, (PU3HMUYCCKHE U XUMHYSCKHUE
CBOWCTBa (peakiMu THAPUPOBAHUSA, TaJOrCHUPOBAHUS, THUIPATAlMH, TOPCHHUS),
MOJTy4eHHE U PUMEHEHUE.

Apenbl. beHsoit: cocraB, cTpoeHue, puznueckue 1 XMMUYeCKUe CBOMCTBA (peakiuu
raJIOrTCHUPOBAaHUS W HUTPOBAHMS), TOJydeHHE U TpuUMeHeHue. Tonyon: cocmas,
cmpoenue, @usudeckue u xumuveckue ceovcmea (peakyuu 2anoeeHuposanusi u
HUMPOBAHUS), NoJyYeHue u npumenerue. TOKCHYHOCTH apeHOB. I'€HeTHYeCKast CBS3b
MEXKy YIJIEBOAOPOAAMHU, MIPUHAJICKAIUMHU K Pa3TUYHBIM KJIaCCaM.

Kypcusom B TekcTe BBIICICHBI 3JEMEHTHI COACPKAHUS YYeOHOrO0 Marepuana, KOTOPhIE HW3Y4aroTCs
B O3HAKOMHTEILHOM IUIaHE W HE BKIIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTatoB ocBoeHus POII COO
Ha 0a30BOM YPOBHE.



[IpupoHbie UCTOYHUKU YrIeBOIOPOAOB. [Ipupoaublii ra3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxaenue. CnocoObl nepepadoTKu He(PTH: IEPETOHKA, KPEKUHT
(TepMHUUYECKHi, KaTamuTHUeckuii), muponus. [Ipoaykter mnepepaboTku HedTH, HX
IPUMEHEHUE B IPOMBIIIJIEHHOCTH M B ObITy. KamMeHHBIH yroab M HpPOAYKTBHI €ro
nepepadoTKH.

JKCNEePUMEHTANbHbIE METO/Ibl M3Y4YeHHs BellleCTB U UX NpeBpAaleHuii

O3HakoMJIeHHE ¢ 00pa3liaMu MIIACTMACC, KaydyKOB U Pe3UHbI, KoJuteKIuu «Hed1b»
u «YTronb», MOAECIUPOBAHHE MOJEKYJ YIJIEBOJAOPOAOB M TaJOT€HOINPOU3BOIHBIX,
MPOBEJICHHUE MPAKTHYECKON Pad0ThI: MOJYYEHHUE ITUIIEHA U U3YUEHUE €TO CBOMCTB.

PacuérHble 3agaun

BbrarcneHust Mo ypaBHEHHIO XUMUYECKOW peaknuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJIHOTO BEIIECTBA MJIM TMPOAYKTa pEaKkIMu IO HW3BECTHBIM Macce, O0O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIIUH).

Kuciaopoacoaepxamue opranu4eckKue coeJUHEHUA

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOI U ATAHOJ: CTpOeHUe, (PU3NYECKUe U
XHUMHYECKHE CBOWCTBA (pEakiMy C AaKTUBHBIMH METAJIAMH, TaJIOT€HOBOJOPOJAMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBSA3M MEXy MOJEKYJIaMu cnupToB. JleiicTBue
METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaromMHsle CUPTHl. DTUJIECHITUKOJIb U TJIMLUEPUH: CTPOCHUE, (PU3NUYECKUE U
XMUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMU METaJUIAMH, Ka4eCTBEHHAs
peakiiis Ha MHOTOATOMHBIE CIUPTHI). JleficTBre Ha opraHu3M YenoBeka. [IpuMeHeHue
INIALEPAHA U TUJICHTIIUKOJIA.

deHo: CTpOCHUE MOJICKYJIbI, (DU3NUECKUE U XMMUYECKUE CBOMCTBA. TOKCHYHOCTD
dbenona. [lpumenenue denoua.

Anbnerunpl u kemoHvl. @opMalbIeTru/l, aleTalbAeTUuA: CTPOeHUE, PU3NUECKUE U
XAMUYECKUE CBOWMCTBA (PEaKlUM OKHCICHHS ¥ BOCCTAHOBIICHHS, KaYeCTBCHHBIC
peaxkuumn), NoJy4YeHUe U MPUMEHEHHE.

Ayemon: cmpoenue, guzuueckue u xumuyeckue ceovicmea (peakyuu oxucieHus u
80CCMAHOBIIEHUS), NOTIYYEHUEe U NPUMEHEHUe.

OnHOOCHOBHBIE TMpeelibHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs W YKCyCHas
KUCJIOTBI. CTpOCHHE, (PU3UYECKIE M XUMUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca
KHUCIIOT, peakuus JSTepupuKaluu), MojJydyeHue u npumeHenue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KaPOOHOBBIX KUCIOT. MbLIa Kak COJH
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICUCTBHE.

Crnoxuble >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONM3 CIOXKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. bruosornyeckas posb KUPOB.

VYTaeBoAbl: COCTaB, KJIaCCH(HKAIMS YIriIeBOAOB (MOHO-, JHM- M IOJUCAXapHUJIbI).
['moko3a — npocTermii MOHOCaxapu: 0COOEHHOCTU CTPOCHUS MOJIEKYIIbI, (PU3UUECKHE
U XuMmuueckue cBoiictBa (B3ammopeiictBue ¢ ruapokcugom wmenu(ll), okuciaenue
aMMHa4YHBIM pacTBopoM okcuaa cepedpa(l), BocctaHOBICHHE, OpPOXKEHUE TIIFOKO3BI),
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HaXOXKJEHUE B MpUpOJe, MPUMEHEHHE, Ouonornyeckas ponb. Dorocuntes. Opykrosa
KaK M30Mep TIFOKO3bI.

Caxapo3za — npedcmasumeinb OUCAXAPUOO0B, 2UOPOIU3, HAXOHCOEHUE 8 NPUpooe U
npumeHeHue.

KpaxmMan u memmono3a kak mnpupojanble mnonumepsl. CTpoeHue Kpaxmana u
HEJUTI0I03bI. PU3NYECKUE U XUMHUYECKHE CBOMCTBA KpaxmMana (TUIpOiIn3, KaueCTBeHHas
PEaKIs C HOJIOM).

DKcIepUMeHTATIbHbIE METOAbI H3YyUYEeHHs BElIeCTB H UX NMpeBpalleHui

[IpoBenenune, HaOMOACHHE W OMMCAHHE JIEMOHCTPAIHOHHBIX OIIBITOB. TOPCHHE
CIIMPTOB, KAYECTBEHHBIEC PEAKIIUU OJHOATOMHBIX CITUPTOB (OKHUCICHHE STAHOJIA OKCHIOM
menu(ll)), MHOroaroMHbIX CnHPTOB (B3aUMOJCHCTBUE TIIMIEPUHA C THAPOKCHUIOM
menu(ll)), ampmernmoB (OkMciICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcunom  meau(ll), B3aumojeicTBHEe Kpaxmaga €  HMOJAOM), IPOBEICHHE
NPaKTUYECKOM pabOThI: CBOMCTBA PacTBOPA YKCYCHOMN KHCIIOTHI.

PacuérHble 3agaun

BbrurcieHust o ypaBHEHHIO XUMUYECKOM peakinuu (Macchl, 00bEMa, KOJINYECTBA
HCXOJIHOTO BEIIECTBA WM TMPOAYKTAa pEaKIMU T[0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIICCTB MM IMPOYKTOB PEAKIINN).

A3o0TcoaepiKaniue OpraHu4ecKue coeTuHeHM s

Amunvl. Memunamuu u anuiuHn. cocmas, cmpoerue, Quauyeckue U Xumuiecxue
ceoticmea (2openue, 83auMoOeticmaue ¢ 6000 U KUCIOMAMLL).

AMHWHOKHCIIOTBI Kak aM{(OTepHble OpraHudeckue coenauHeHus. duznueckue u
XMMHYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpUMepe TIIKIMHa). bruojiornueckoe 3HauYeHUE
aMuHOKHUCIOT. [lenTuaml.

benkn Kkak mOpUPOJHBIE BBICOKOMOJEKYJIApHBbIE coeauHeHusd. [lepBuuHas,
BTOPUYHAS U TPETHYHAS CTPYKTypa O€IKOB. XMMHYECKHE CBOKMCTBA OCJIKOB. TUIPOJIN3,
JIeHATypaIusl, KaueCTBEHHBIC peaKIMu Ha OCIKH.

JKCIePUMEHTAJbHbIE MEeTObI M3Y4YeHHS BELIECTB U MX NpeBpalleHu i
HaOmronenne u onucaHue JAEMOHCTPAIlMOHHBIX OIBITOB. JeHATypalus OeiIKOB
[P HAarpEeBaHUM, LIBETHBIC PEAKIIUU OEIIKOB.

BbicokoMo0JIeKY/ISIPHBIE COCUHEHUS

OCHOBHbIE TOHSTHUSI XHMHUU BBICOKOMOJEKYISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHB MOJIMMEPHU3AIINK, CPEIHSST MOJICKYJIIpHAs Macca.
OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN — TMOJIMMEpHU3alus U
MOJIMKOHICH CallHSL.

IInacmmaccol  (norusmunen, NOIUNPONULEH, NOIUSUHUIXIOPUO, HOTUCTIUPOT).
Hamypanouviti u  cunmemuueckue kayuyku (0ymaouenoswviil, XI0pONpeHosvill U
uzonpernoswiil). Bonokua: namypanvhvie (xaonox, wepcmov, wéiK), UCKYCCMEEHHbIe
(ayemammnoe son0xHO, 6UCKO3Q), CUHMemMuYyecKue (Kanpow u 1aecam).
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JKCIePUMEHTAJbHbIE MEeTObI M3Y4Y€eHHS BELIECTB U MX MpeBpalleHu
O3HakoMJIeHHE ¢ 00pa3laMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB.

MexnpeaMeTHbIE CBSI3H

Peanmzanuss MeXnpenMETHBIX CBS3€M NPU W3YYEHUM OPraHUYECKOM XHUMHUHU
B 10 kJacce ocymiecTBISIETCS Yepe3 UCTIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHUM, SIBISIOIMIMXCS CUCTEMHBIMHU JIsi OTICIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHSATHUS: SIBICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKO0H,
TEOpHsi, aHalu3, CUHTE3, KiaccuuKaius, MepUOTUIHOCTh, HAOIIOJCHIE, U3MEPEHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dwuszuka: MaTepus, YHEPIHs, Macca, aToM, JJIEKTPOH, MOJIEKYNa, YHEPreTUUECKHIt
YPOBEHB, BEIIECTBO, TEJO, OO0BEM, arperaTHOE COCTOSHHWE BEIIECTBa, (HU3MUecKHe
BEJIMYMHBI U €IUHUIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
(doTocuHTE3, OMOJIOTHYCCKH aKTUBHBIC BelllecTBa (O€JIKH, yIIIEBOIbI, XKHUPbI, PEPMECHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, TOJIE3HBIE MCKOMAeMble, TOILIUBO,
pPECYPCBL.

TexHomorus: MuUIIEBbIE TMPOAYKTHI, OCHOBBI PAIlMOHAIBLHOTO MUTAHUS, MOIOIINE
CpeACTBa, JEKapCTBEHHbIE U KOCMETUYECKUE TPenapaThl, MaTepuabl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUH

XuMuueckuil smeMeHT. AToM. Spo aTtoma, M30TOMbI. DJIEKTPOHHAS O00O0JIOYKA.
DHepreTu4ecKrue YpPOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- 3JICMEHTHI.
OcobeHHOCTH pacIipeAeseHUs JIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUOJIOB. IIEKTPOHHASI KOH(PUTypaIUsi aTOMOB.

[lepuonnuecknit 3axkoH u llepuoguueckas cucremMa XHUMHUUYECKHX BJIEMEHTOB
J.. MenneneeBa. CBsA3b NEpUOAMYECKOro 3akoHa M Ilepuoanueckoil cUCTEMBI
XuMu4ueckux 3meMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBONCTB XUMHYECKHX JJIEMEHTOB U OOpa3yeMblX HUMH
MPOCTHIX M CJOXHBIX BEIIECTB MO TPyINaM U NepuoiaM. 3JHAYCHUE MEPUOIUYECKOTO
3aKOHA B pa3BUTHUH HAYKH.

Crpoenue BellecTBa. XUMUYECKasi CBA3b. BUIbl XUMHUYECKOU CBSI3U (KOBAJICHTHAS
HEemoJIsIpHasT M TOJIsIpHasi, HWOHHAs, MeTaulnueckas). MexaHu3Mbl 00pa30BaHMUS
KOBAJICHTHOM XHMHYECKOM CBsi3u (OOMEHHBIH M JOHOPHO-AaKIEITOPHBIN). BogopoaHas
CBsA3b. BaJIGHTHOCTh. DJNEKTPOOTPULIATENILHOCTh. CTeneHb OKuciaeHus. VIOHbI: KaTUOHBI
Y aHUOHBI.

12



BemectBa MOJEKYISIPHOIO U HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEIMIECTBA. THIbI KPUCTAIUNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOKMCTBA BEIIECTB
OT THIIA KPUCTAUINYECKON PELIETKH.

[ToHsATHE O AUCTIEPCHBIX cucTeMaX. VICTUHHBIE U KOJUIOUAHBIE PAacTBOPbI. MaccoBas
JIOJIsl BELIECTBA B pacTBOPE.

Knaccuduxanuss Heoprannyeckux coenuHeHuil. HomeHknaTypa HeopraHMuecKux
BElIECTB. ['eHeTMyeckas CBS3b HEOPraHMYECKUX  BEIIECTB, NPHUHAIJIECKAIINX
K pa3IM4YHbIM KJIacCaM.

Xumuueckas peakius. Kinaccudukanus XMMUYECKUX peakIii B HEOPraHWu4YeCcKon
U OpraHUYeCKOM XMMHHU. 3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS H
MPEBPALLECHUS SHEPTUU NTPU XUMUUYECKUX PEaKLUAX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iauuHbIX (akTopoB. OOpaTHMbIe
peakuuu. XuMu4yeckoe paBHoBecre. DakTophl, BIUSIONIME HA COCTOSSHUE XUMHYECKOTO
paBHoBecus. [Ipunnnn Jle larense.

OnekTponuTnudeckas aucconuanua. CuibHble U ciabbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpasibHad, 1enouHas. [lonamue o 6000poOHOM
nokazamene (PH) pacmeopa. Peakuiuu noHHOro oOMeHa. [ udpous HeopeaHuuecKux u
OP2AHUYECKUX BEULeC.

OKHCIIMTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21exkmpoause
pacniagos u pacmeopos coel. llpumenenue 3nexmpoausa.

JKCNepUMEHTAJIbHbIE MEeTOAbI H3YUeHHS BellleCTB U UX NMpeBpPallleHNH

Hemounctpanusa Ttabmun  «llepuoguyeckass cucreMa XUMHUYECKUX OSJIEMEHTOB
.. MenneneeBa», H3ydeHUE MOJEJIEH KPUCTAJUIMUECKUX PEMIETOK, HAOJIOJACHUE
U OIHMCAHHWE JIEMOHCTPAI[MOHHBIX M J1a0OPAaTOPHBIX OMBITOB (pasIoXeHHE MEPOKCHIA
BOJIOPOJA B MNPUCYTCTBUU KAaTAIA3aTOPa, OIPEIEIICHUE Cpelbl PacTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIHLHOIO WHIMKATOPA, PEAKIMH HOHHOTO OOMEHa), MpPOBEICHHE
MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOU
peakium».

PacuérHble 3agaun
PacyéTel Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIMH, B TOM YHCJIE TEPMOXUMHUYECKUE
PacU€Thl, PaCYETHI C UCIIOJIB30BAHUEM TTOHITHS «MACCOBasI JOJISI BEIIECTBAY.

Heoprannyeckass xumus

Hemeramnsl. Ilomoxxenue HemertaimioB B Ilepuoandeckon CUCTEME XMMHUYECKUX
sanemeHToB J[.M. MeHneneeBa 1 0COOCHHOCTU CTPOCHUSI aTOMOB. DU3HYECKUE CBOICTBA
HEMETAIUIOB. AJIOTpONHs HeMeTauioB (Ha IpuUMepe KHUciopojaa, cepbl, dochopa u
yrieposa).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAIOB (TaJIOT€HOB, CEPbI, a30Ta,
dochopa, yriaepoma U KpeMHHUS) U UX COSIUHEHUH (OKCHUIOB, KHCIOPOJCOACPIKAIIIX
KHUCJIOT, BOAOPOAHBIX COCTUHEHHUI).

[IpuMeHeHne BaKHENIIUX HEMETAJIIIOB U UX COCJIUHEHUM.
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Meramnsl.  Ilonoxenne wmeramuioB B llepuonnueckoil cucTeME XUMHYECKHX
anemeHnToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOECHHSI SJIEKTPOHHBIX 000JI0YEK aTOMOB
metawoB.  OOmme  ¢u3mueckue cBoiictBa  MeTawioB.  CruiaBel  METaUIOB.
DJIEKTPOXUMHYECKUN PsAJT HAPSYKEHUI METAIIOB.

XUMUYECKUE CBOMCTBA BaXKHEHUIIIUX METAJUIOB (HATPHil, Kalauil, KaabIllui, MarHUi,
ATIOMUHUH, ITUHK, XpOM, JKeJIe30, ME/Ib) U UX COCTUHEHUH.

OO6mme cnocoObl MomydeHus MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auyumsl om koppo3uu. llpuMeHeHre MEeTaJuioB B ObITY U TEXHUKE.

BKCHepl/IMeHTaJIbHI)Ie METOAbI H3YYCHUA BEIIECTB U UX npeBpameHnifl

HSY‘IGHI/IG KOJIJIEKIMKU «MeTabl U CILIIaBbI», 06pa3u03 HCMCTAJUIOB, PCIICHUC
OKCIICPUMCHTAJIIBHBIX  3d/1a4, H36HI-0I[€HI/I€ U OIINCAHHC JCMOHCTPALIMOHHBIX H
na60paT0prIx OIIBITOB (B3aHMOHGﬁCTBH€ I'mApoKCHuaa aJJtOMHUHHA C paCTBOpPpAMU KHUCJIIOT
n H.[GJIO‘-I@I)'I, Ka4CCTBCHHBIC PCAKIINH Ha KaTUOHBI MCTaJ'IJ'IOB).

PacuérHble 3agaun

Pacuétel Maccel BemiecTBa WM 00bEMA Tra30B IO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCE WM 00BbEMY OJHOIO U3 YYACTBYIOUIMX B PEAKUUHU BEILECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) IMPOJYKTOB PEAKIUH, €CIH OJHO W3 BEIIECTB
MMEET IIPUMECH.

XUMUSA U )KU3Hb

Ponb xuMuM B 00€CEUEHHMH HKOJOTMYECKOW, HSHEPreTMYeCKOM M MUIIEBOU
0€30MMacHOCTH, Pa3BUTHN MEIUIIMHBI. [IoHsATHE 0 HayUYHBIX METOJAaX MO3HAHMS BEIECTB
Y XMMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOIIMX HAYYHBIX MPUHIIMIIAX MPOMBIIIICHHOTO MOIyYeHUS
BAXKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB U MAaTEPUAJIOB. BaXKHEWUIIINE CTPOUTEIbHBIE MAaTEpUAJIbI,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl,  KpPack, CTEKJIO, KEpPaMHKa,  MaTepuaibl
JUTSI DJIEKTPOHHUKHY, HAHOMAaTepUasbl, OpraHUNYeCKUe U MUHEPAIbHbBIE YI0OpEHUSI.

XAMUS W 3J0pOBbE YEJIOBEKA. IIpaBUJIa MCIHOJIB30BAHUS  JIEKAPCTBEHHBIX
IpernaparoB, MpaBwia OE30MaCHOTO HWCIHOJIb30BaHUS IMpEnapaToB OBITOBOM XMMHUU
B IOBCEHEBHOM KU3HH.

MesxknpeaMeTHbIe CBSI3H

Peanuzarus MeXNpeIMETHBIX CBSI3€H MpU U3Yy4EHUHM OOIIeH U HeopraHW4YeCKOu
xumun B 11 Kimacce OCymecTBIISETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX T[IOHATUW, TaK W TOHATHM, SABJISIOLNIMXCA CUCTEMHBIMHM [UJII OTJIEJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIEC TOHATHS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaIM3, CHWHTE3, KilacCUpUKAIMsI, NEPUOAUIHOCTh, HAOIIOJACHUE, DKCIICPUMEHT,
MOJEIUPOBAHUE, U3BMEPEHHUE, SIBJICHUE.

du3uKa: MaTepus, SHEPIUs, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOTI,
PaZIMOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKU YpOBEHb, BEILECTBO, TEJI0, OOBEM,
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arperaTHO€ COCTOSIHHE BEIeCTBa, (pU3MuecKue BEIUYUHBI U €IUHUIBI UX MU3MEPEHUs,
CKOpPOCTb.

buonorus: kierka, opranusm, s3KocucTeMa, ouocdepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpHBIE TMOPOABI, IOJIE3HBIE HCKOMAeMble, TOILIHBO,
peCypChl.

TexHonorusi: XUMHYECKass MPOMBILUIEHHOCTh, METAJUTyprus, MPOU3BOJACTBO
CTPOUTEIIbHBIX  MaTEpHaJiOB, CEJIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO,  IHUIIEBAS
MIPOMBIIIJIEHHOCT, dapmaneBTHYECKas MIPOMBIIICHHOCTb, ITPOU3BOJICTBO
KOCMETUYECKUX  MPEernapaToB, MPOU3BOJICTBO  KOHCTPYKLHMOHHBIX  MaTEpHAJIOB,
AJIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHA
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COOQO ycranaBinvBaeT TpeOOBaHUS K pPe3yJIbTaTaM OCBOEHHUS 00Yy4arOIIMMUCS
IporpaMM CpeIHero ooOmero oOpa3oBaHus (JTUYHOCTHBIM, METAIPEIMETHBIM |
npeaMeTHbiM). HaydHo-MeTomudeckoil OCHOBOM Ui  pa3palOOTKH  IUIAHHPYEMBIX
pE3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEr0 OO0IEro 0Opa3oBaHUs SBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN TOIXO/.

B CcoOTBEeTCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IIOJXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpEAMETa «XUMHUS» Ha YPOBHE CPEIHETO OOIIETOo
00pa30BaHUs BBIACIIECHBI CIEAYIOIINE COCTABIISAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCA POCCHUMCKOW Tpa)XJTaHCKOM HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIMYUE MOTUBALMHU K O0YYEHUIO;

L[CJICHANIPABJICHHOE pPa3BUTUE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX LIEHHOCTEN U MICTOPUYECKUX TPaJuluii 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCSi PYKOBOJCTBOBATbCSI B  CBOEH
JEeSATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAMHU, TPUCYITUMHU LIETIOCTHOM cucTeMe
XUMHUYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTUYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LU
Y CTPOUTH KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE PE3YyJIBTAaThl OCBOEHUS MpPEeAMETa «XUMUSD) TOCTUTAKOTCS B €JUHCTBE
y4eOHOM M BOCHHUTATEIbHOU MAESITENbHOCTH B COOTBETCTBUUM C T'YMaHHUCTUYECKUMH,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U UJECAIAMHA POCCUKCKOTO
IpaXAaHCKOT0 OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMH U MPAaBUIIAMH MOBEIACHUS,
CIIOCOOCTBYIOIIIMMHU  IIPOLIECCAM  CaMOINO3HAHUS, CaMOPA3BUTHSI W HPABCTBEHHOIO
CTaHOBJICHUS TUYHOCTU OOYYAIOIINXCS.

JIndHOCTHBIE ~ pe3ylbTaTbl  OCBOEHUS  MIpeaMeTa  «XUMHUS»  OTpaxaroT
cOPMUPOBAHHOCTh ~ OMNbITAa [O3HABATEJILHOM W  MPAKTUYECKOW  JeATeIbHOCTU
00y4aronuxcs N0 peain3aluy IPUHATHIX B OOLIECTBE IEHHOCTEMN, B TOM YHUCJIE B YACTHU:

1) rpa:KIaHCKOTr0 BOCIIUTAHMA:

OCO3HaHMsSI OOYYArOUIMMUCA CBOUX KOHCTUTYIMOHHBIX TpaB M OOA3aHHOCTEH,
YBAXXEHHUS K 3aKOHY U IIPABOIIOPAIKY;

NPEACTABIEHUS O COUMAIBHBIX HOPMAX M MpaBUJIaX MEKJIMYHOCTHBIX OTHOLIEHUN
B KOJIJICKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM MAESITEIBHOCTH MPU CO3AAHUM Y4E€OHBIX
IIPOEKTOB, PEIICHWU YYEOHBIX M I103HABATEJIbHBIX 3a]1a4, BBIIOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB,;
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CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYrUX MPpHU aHAJIM3€ Pa3IMYHbIX BUJIOB YU€OHOU 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

[ICHHOCTHOI'O  OTHOLIEHHMS K WMCTOPUYECKOMY M  HAYYHOMY  HACJIEIUIO
OTEYECTBEHHOW XUMUH;

YBaXEHUS K MpOLEcCy TBOpYECTBA B O0JACTH TEOPUM U MPAKTUYECKOTO
IIPUMEHEHUS XMMHUH, OCO3HAHUA TOrO, 4YTO JOCTWIKCHUS HAYKH €CTh pe3yJbTar
JUTATEIbHBIX HAOIOCHUH, KPOIIOTIMBBIX SKCIIEPUMEHTANBHBIX MMOMCKOB, TOCTOSHHOTO
TpyZla YYEHBIX U MPAKTUKOB;

UHTEpeca U II03HABATEIBHBIX MOTUBOB B ITOJIYYECHUU U IOCIECAYIOIIEM AHAINA3E
UH(pOpMaIUH O NEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHON OT€UECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSA:

HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYAIlUU, CBSI3aHHBICE C XUMHUYECKUMH SIBICHUSMH,
Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYAICh HA MOPAJIIbHO -HPABCTBEHHBIE HOPMBI
Y LICHHOCTU,;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHUE U MTOCTYIIKM CBOMX TOBAPHUILEH C MO3ULIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME MOCJEACTBUM ITUX MOCTYIIKOB;

4) dpopMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS [ICHHOCTEHN 37I0POBOTO M O€30MacHOro o0pasa >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U MCHUXUYECKOMY
3JI0POBBIO;

COOJIIOJICHUST TpaBUJ 0OE€30MacHOr0 OOpallleHHs C BeElIeCTBaMU B  OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOU JI€SITEILHOCTH;

MOHUMAHMS LIEHHOCTU MPaBUJI WHJIMBUIYATLHOTO M KOJJIEKTMBHOI'O O€30MacHOTo
MOBEJICHUS B CUTYALUSX, YTPOKAIOUIUX 3J0POBBIO U )KU3HHU JIFOJIEH;

OCO3HAHUS TIOCJCICTBUH M HEMNPHUATHS BPEIHBIX TMPUBBIUCK (YIOTpeOJIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUS);

5) TpyaoBOro BOCIUTAHMSI:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-UCCIIEI0BATEILCKOM AeITEIbHOCTH,
0OIIECTBEHHO ITOJIE3HOM, TBOPUECKOM U APYIHX BHAAX IEATEILHOCTH,

YCTAaHOBKM Ha AKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKHMX 3a1a4 COIMAIbHOM
HAIPAaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

HHTEpECa K MPAKTHYECKOMY HM3Y4YEeHHI0 Tpodecchuil  pasauMdHOro  poja,
B TOM YHCJI€ HA OCHOBE MPMMEHEHHS MPEIMETHBIX 3HAHUH 10 XHMHH;

YBaKEHUSA K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYA0BOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYAIBHON TpaeKTOpHUU 00pa30BaHMs,
Oynymieir mpodeccun M pealu3aluyd COOCTBEHHBIX JKHU3HECHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M IMOTPEOHOCTECH
00IIecTBa;
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6) 3K0J10rM4ecKOro BOCHUTAHMA:

AKOJOTMYECKH ILEeNecOO0pa3HOro OTHOLICHHWS K TPUpOJE, KaK HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAaHMUA TJIO0AJBHOTO  XapakTepa OSKOJOTHYECKHX MpoOJeM, BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMAILHOM CPELBI;

OCO3HaHUSl HEOOXOJIMMOCTH HCIOJIb30BAHUS JOCTHMKEHUHA XMUMUU JJISl pEIICHUs
BOIIPOCOB PALIMOHAIBHOI'O IIPUPOJOIOIB30BAHUS;

AKTUBHOTO HENIPUATUSA INEUCTBUM, NMPUHOCSIIIMX BpPEI OKPYKAIOIIEW NPUPOIHOU
Cpele, YMEHUs NPOrHO3MPOBATH HEOJIArONPUATHBIE 3KOJOIMYECKUE TMOCIEACTBUS
IPEANPUHUMAEMBIX JEUCTBAN U IIPEIOTBpAIIaTh UX;

HaJIM4usl PA3BUTOIO DSKOJIOTMYECKOTO MBIIUICHUS, JKOJOTMYECKON KYJIbTYPBI,
ONbITA AECATEIBHOCTH JKOJIOIMYECKOM HAIIPaBJICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MU B I0O3HABATEIbHON, KOMMYHUKAaTUBHONW M COLMAIbHOW MPaKTUKE, CHOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJIEOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOT O TO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKHU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUs CreNM(DUKN XUMHUHM KaK HayKd, OCO3HAHUsS €€ poju B (hOpMHUpPOBAHUU
PAallMOHAJIBHOTO HAYYHOrO MBILUICHUS, CO3JaHUM LEJOCTHOIO IPEACTABIICHUSA
00 OKpYXXaroIieM MHUpe Kak O €IUHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U peIlIeHUH MPOoOIeM COXpPaHEHU S MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU JJI1 COBPEMEHHOM [IUBUIIN3ALUU: B €€
T'YMaHUCTUYECKON HAINpaBICHHOCTH W BaXXHOW pOJM B CO3JaHMM HOBOWM 0a3bl
MaTepuaJbHON KYJIbTYPhI, PEIICHUH TIJI00aJbHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUSCKOU, IMUIIEBOM M YKOJIOTMISCKON 0€3011aCHOCTH,
B Pa3BUTUU MEJUILIMHBI, OOECIIEUYEHUM YCIOBUM YCMIEIIHOTO TPyAa U SKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKIOT0 YjieHa 00IIecTBa,;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: IOHHMMAaHUs CYHIHOCTHM METOJIOB MO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIh30BATh IOJTydacMble
3HAHMS JIJI1 aHalu3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOMIETO MHUPA M TPOUCXOSIIUX
B HEM HM3MEHEHMH, yMEHHUs JieJlaTh OOOCHOBAaHHBIC 3aKJIFOUEHHUSI Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEbI0 MOJYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HMCIIOIh30BaTh XMMHUYECKUE 3HAHMS JJI PEIICHUs
po0JieM B peajbHbIX JKU3HEHHBIX CUTYAIUsX;

MHTEpPEca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHMM MO XMMHH B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

UHTEpECa K OCOOEHHOCTSIM Tpyla B pa3iuuHbIX cdepax mnpodeccnoHanbHOU
JESATENBHOCTH.
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METANIPEAMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE Pe3yIbTaThl OCBOEHUS YU€OHOTO IIpeaMeTa « XUMHUsD) Ha YPOBHE
CpeaHero oo1ero oopazoBaHus BKIOYAIOT:

3HaYMMBbIE s (dbopmMupoBaHuUs MHUPOBO33pPEHMUS o0yJarommxcs
MEKIUCIUIIMHAPHBIE  (MEXIIPEMETHBIE) OOICHAyYHbIC TOHSITHS, OTPaXKAOIIHe
LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpPA U CIIEUU(UKY METOAOB IMO3HAHUS, UCIIOIb3yEMbIX
B €CTECTBEHHBIX HayKkaxX (Marepus, BEUIECTBO, SHEPIHs, SBICHHUE, MPOIECC, CUCTEMA,
Hay4YHbIA (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIIEI0BAaHUE,
HaOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCalbHbIE YydeOHbIe JeicTBHUs (TO3HABAaTENbHBIE, KOMMYHHKATHBHBIC,
peryisaTuBHEIE), obecrieunBaromye (GopMupoBaHHe (QYHKIIMOHAJIBHONH T'PAMOTHOCTH H
COLMAJIbHOM KOMIETEHIIUU 00yUYaOIINXCS;

CIIOCOOHOCTh 00YYAIOIIMXCSl HMCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS M YHUBEPCAJIbHBIE y4eOHbIE AEHCTBUS B O3HABATEIBHON U
COLIMAJIBHOW MPAKTHUKE.

MetanpeaMeTHbIe pe3ysIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU yIE€OHBIMU
NO03HaBaTEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JACUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbIe JJoruuecKkue 1ecTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €6
paccmaTpuBaTh;

ONPEACIIATH LN ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMHU LEJIIMU;

KCMOJI30BATh IPU OCBOEHUH 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIJICIISATh
XapakTEpPHbIE TMPHU3HAKMA TOHATUM W YCTAHABIMBATh HMX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE MOHSITHS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U SBJICHUI;

BLIOMPATh OCHOBAHUSI U KPUTEPUU ISl KIacCU(DUKAIMKM BEIIECTB U XUMUYECKHUX
pEaKLHnii;

YCTaHaBJIMBATh MIPUYUHHO-CJIEICTBECHHBIE CBS3U MEXAY  H3y4aeMbIMU
SIBIICHUSIMU,

CTPOHTDH JIOTHYECKUE PACCYXJICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHH),
BBISIBIAATh 3aKOHOMEPHOCTH UM MNPOTHUBOPEUYHMS B PACCMATPUBAEMBIX  SIBJICHHUSX,
bopMyIMPOBATh BHIBOABI U 3aKIIIOUCHUS;

NPUMEHATh B TMPOLECCE TO3HAHUS, HCIOJIb3yeMblE B XHMHUH CHUMBOJIMYECKHUE
(3HaKoBBIC) MOJICIH, TIPeOOPA30BbIBATh MOJICIBHBIC MPEACTABICHUS — XMMHUYCCKUIN 3HAK
(cumBox) a7eMeHTa, XuUMHUYeckas (opMyia, ypaBHEHHE XHUMHYECKOW peakIud —
P PEIICHUH y4eOHBIX TO3HABATEIBHBIX M IPAKTUYECKHUX 33]1a4, TPUMEHSTh Ha3BaHHBIC
MOJICJIbHBIE TIPEJACTABICHUSA Uil BBISBICHUS XAPAKTEPHBIX IPU3HAKOB H3Yy4a€MbIX
BEILIECTB U XUMUYECKUX PEAKIIUH.
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ba3oBrle ucciienoBare1bCKue 1eiicTBHA:

BJIAZIETh OCHOBAMH METOJ0B HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHYECKUX PEAKLIUN;

dbopmynupoBaTh LETH M 337a4d HUCCIEIOBAHHUSA, HUCIIOJIB30BaTh MOCTABICHHBIE U
CaMOCTOATEILHO C(POPMYIMPOBAHHBIE BOIPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXICHUH;

BJIAJIETh HaBBIKAMH CAMOCTOSTEIBHOTO IIIAHUPOBAHUS M IPOBENCHUS YUCHUYECKHUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMsS HAOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yJbTaT, (popMynnpoBaTh O0OOLIEHUS W
BBIBOJIBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJITATOB MCCIEIOBAaHUS, COCTABIIATH
00OCHOBaHHBIN OTUYET O MPO/IETaHHON paboTe;

MPUOOPETATH ONBIT YYEHUYECKON MUCCIEI0BATEIbCKON U MPOESKTHOM AESITENIbHOCTH,
IPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY TOMCKY METO/IOB PELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3JIMYHbIX METO0OB ITIO3HAHUS.

Pabora ¢ ungopmanmei:

OPMEHTHUPOBAThCS B Pa3jIMYHBIX MCTOYHHKAX HMH(popManuu (HaydHO-TIOMYJIsIpHAsS
JUTEpaTypa XUMHUYECKOTO COJIePIKaHUsl, CIIPaBOYHBIC MOCOOHs, pecypchl MHTepHETa),
aHAIM3UPOBATh UHPOPMALIUIO PA3IMYHBIX BUJIOB U (DOPM MpEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(opMynHpOBaTh 3aIIPOCHI U IPUMEHSTh PA3JIIMYHbBIE METO/IbI ITPHU MOUCKE U 0TOOpE
nH(popMaIu, HeOOXOAUMOM JJI BBIMOJHEHUS YIEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

mpuoOpeTaTb  OMBIT  HMCHOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHM U PA3TUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpEACTaBiICHUS HH(POpMaLUU
(cxemsl, rpadMKH, THArpaMMBbI, TAOJIHUIIBI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAayYHbI SI3bIK B KayeCTBE CPEACTBa Mpu padOTe ¢ XUMHUUYECKOU
UH(pOpPMALIUEH: TPUMEHITh MEKIPEAMETHBIC ((PU3NICCKHE U MATEMAaTUYECKUE) 3HAKH U
CUMBOJIBI, GOpMYITbI, a00peBUATYPHI, HOMEHKJIATYPY;

UCIONBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBa
HaIJIJHOCTH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUYeOHbIE IeHCTBUA:

3a/laBaTh BOMPOCHI TIO CYIIECTBY OOCYXJIaeMOl TEMbl B XOJI€ Juajora
W/WMU  JUCKYCCHH, BBICKa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEIJIBHO BBITIOJIHCHHUS MPEIIOKEHHOM 3a1a49H;

BBICTYIIaTh C TIPE3CHTalMed pE3yJbTAaTOB IMO3HABATEIBHOU JESATEIHHOCTH,
MIOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBIMOJTHCHHUH
XUMHUYECKOTO SKCIEPHUMEHTa, IPaKTUYECKOH pabdOoThl 1O HCCJICIOBAHHIO CBOWCTB
W3Y4aeMbIX BEILECTB, pealu3aliid Y4eOHOro MpoekTa W (OPMYJIUPOBATH BBIBOIBI
1o pe3yjbTaTaM IPOBEAEHHBIX HMCCIICOBAHUN MYTEM COTIACOBAHUS IMO3WIIUKA B XOC
o0CyX/IeHUSI U OOMEHAa MHEHUSIMH.
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PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YYeOHbIE 1eHCTBUS

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh W OCYILIECTBIATH CBOK  II03HABATEIIbHYIO
NEeATENbHOCTh, OIpenessas e€ Lend U 3a7a4d, KOHTPOIMpPOBAaTb U IO Mepe
HEO0OXOJIMMOCTH KOPPEKTHPOBATH MPEAJIAraeMblil aITOPUTM ACHCTBUI IPH BBIOJIHEHUH
y4eOHBIX M HCCIIEAOBATEIbCKUX 33/1a4, BbIOMpaTh Hanbonee 3(hPeKTUBHBINA CrIOCOO HX
pELICHUs ¢ YYETOM IOJIyYE€HHSI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKLIHSIX;

OCYIIECTBJIATH CAMOKOHTPOJb CBOCH ACATEIBHOCTA HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDI
10 KJIACC

[IpenmeTHBIE PE3YABTATHI OCBOCHHUS Kypca « OpraHndeckass XuMUsD OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABJICHUI O XUMUYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAay4HOM KapTUHBI MUPA, POJIM XMMHUHU B MO3HAHUU SBJICHUN NPUPOJIbI, B HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPbl JIMUHOCTU, €€ (PYHKIIMOHAJILHON TPAaMOTHOCTH, HEOOXOIUMOM
JUISL pElICHUs] TMPAKTUYECKUX 3a7ad M DKOJOTMYeCKM OOOCHOBAHHOI'O OTHOILICHMS
K CBOEMY 3/I0POBBIO U NIPUPOJHOM CpENE;

BJIQJICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOPask BKIFOYAET: OCHOBOIOJIATAOIINE
NOHATUSL (XMMHUYECKUH 3JIEMEHT, aTOM, 3JICKTPOHHAas 000JI0YKa aToMa, MOJICKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPUILIATEILHOCTh, XUMHUYECKAsl CBS3b, CTPYKTYpHas Qopmylia
(pa3BépHyTas U COKpaliéHHas ), MOJIb, MOJIIPHAs. Macca, MOJIIPHBIH 00BEM, YIIICPOIHBIN
CKeJeT, PyHKIMOHabHAS TPYIIa, PaJuKall, U30MepHsl, U30MEPbl, TOMOJIOTHYECKUHN P,
TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOA M a30TCOACPKAIIUE COCIUHEHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIIIPHBIE COCTUHEHUS); TEOPUH M 3aKOHBI
(Teopust cTpoeHust oprannyeckux BemiecTB A.M. byrnepoBa, 3aKOH COXpaHEHUs MaccChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUHU; MUPOBO33PCHUYCSCKUE 3HAHHMS,
JIeXKAIUE B OCHOBE NMOHMMAHUS NMPUYMHHOCTA U CUCTEMHOCTH XHUMHWYECKUX SIBICHUU,
(aKkTOJIOrMYeCKUe CBEICHUS O CBOMCTBax, COCTaBe, MOJY4E€HUH U Oe30MacHOM
WCIIOJIb30BAaHUM BOXHEUIIUX OPraHMYECKUX BEMIECTB B OBITY W TPAKTHYECKOU
JIESITEbHOCTU YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapakTEpHbIC TNPHU3HAKA TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME  IOHSITHS
MIpY ONKUCAHUU COCTABa, CTPOEHUSI U MPEBPAILICHUN OPraHUYE€CKUX COCTUHEHU;

chOpMHUPOBAHHOCTh ~ YMEHHUW  HCIOJB30BATh  XUMHUYECKYI0  CHUMBOJHUKY
JUTSL COCTABIICHUST MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BépHYTOH, COKpAIIEHHOM ) (hopMYyIT
OPraHUYECKUX BEILIECTB U YPABHEHUN XUMMYECKUX PEAKLUM, U3rOTaBJIMBATH MOIECIU
MOJIEKYJl ~OpPraHMYECKHMX BELIECTB JUIA WUIIOCTPAUUUM UX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

COPMHPOBAHHOCTh ~ YMEHWH  YCTaHABIHMBATH MPUHAMICKHOCTh  M3YyYCHHBIX
OpPraHMYEeCKUX BEIICCTB 10 MX COCTaBY M CTPOCHUIO K ONpenea¢HHOMY Kiaccy/rpyrie
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coequHeHUH  (YIJI€BOMOPOABI,  KHCIOPOA M a30TCOJAECpXKAIIME  COSIMUHEHHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS), JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTUYECKOM
Homernkiarype (IUPAC), a Takke NUpHUBOIWTH TPUBHAIBHBIC HAa3BaHUS OTJICIHLHBIX
OPraHUYECKUX BEIIECTB (ITUJICH, IPOITUIICH, alleTHJICH, STUICHTJIMKOJIb, TJIMIEPUH, (EHOJI,
dbopmanberu, aneTalblerul, MypaBbUHAs KHCIIOTA, YKCYCHash KHUCJIOTa, OJICMHOBAs
KHUCJIOTa, CTEaPUHOBAs KUCIIOTA, TIIF0K03a, (GPyKTO3a, Kpaxmall, IeJUTFJI03a, TIUIHH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEACIISATh BUIBI XUMUYECKOM CBSI3U B OPraHUYECKUX
coenMHeHHsX (OJIMHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh ~ YMEHHS NPUMEHSATH  MOJOKEHUS TEOPUU  CTPOCHHUS
oprannyeckux BemecTB A.M. byriepoBa s 0OOBSICHEHUS 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX COCTaBA U CTPOCHHMS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB,

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEpU30BaATh COCTaB, CTPOCHHUE, (U3HUECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENECH pa3IUYHBbIX KJIACCOB OPTaHUYECKUX
BemecTB (MeTaH, TaH, STUJICH, NMPOMMJICH, alleTUIICH, OyTaaueH-1,3, MeTuiOyTaueH-
1,3, OeH301, METaHOJ, 3TaHOJ, STUICHTIUKONb, TIHULIEPUH, (EHOJ, aleTaabAeTHI,
MypaBbHHAas M YKCYCHas KHUCIOTBI, TJIFOKO3a, Kpaxmaj, LeJUII003a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIY HHUMHU YPaBHECHUSIMHU
COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEpPU30BaTh HMCTOYHUKH YTIJIEBOJOPOIHOTO
cbipbsi (He()Th, MPHUPOIHBIN Ta3, Yroyib), CHOCOOBI WX MEPEepPadOTKH M MPAKTHYECKOE
PUMEHEHUE POAYKTOB NEepepadoOTKH;

c(hOpMUPOBAHHOCTH YMEHUN TTPOBOUTH BBIUUCICHUS IO XUMUYECKUM yPaBHEHUSAM
(Maccpl, 00BEMaA, KOJMYECTBA MCXOJHOIO BEHICCTBA WJIM IPOJIYKTa PEAKIMH 10
U3BECTHBIM  Macce, O00BbEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX  BEIIECTB
WM TIPOJTYKTOB PEaKIIUH);

c(hOpMUPOBAHHOCTb YMEHUU BIIQJIETh CUCTEMOW 3HAHUU 00 OCHOBHBIX METOJaX
HAay4HOrO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU W3YYEHUU BEUIECTB U XUMHYECKUX
SBJICHUN (HAOJIIOJICHHE, M3MEpPEHHE, DKCICPUMEHT, MOCIHUPOBAHKE), HCIIOIH30BATH
CUCTEMHbIC XMMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHUA B KOHKPETHBIX >KHU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh yMEHUN COOJIOAATh MpaBUiia MOJb30BAHMS XUMHYECKOU
MOCY/I0M ¥ T1abopaTOpHBIM 000PYAOBAHUEM, A TAKKE MTPABHIIIA OOPAIIICHHUS C BEIECTBAMHU
B COOTBETCTBUU C MUHCTPYKIIUSIMHU 1O BHIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB,;

cOpMUPOBAHHOCTh ~ YMEHUHM  IJIAHUPOBATH W  BBINOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (MpeBpaIleHUs] OPraHMYECKUX BEIECTB MPU HAarpeBaHUM, MOJIyYEHUE
ATUJIEHA W HM3yYEHUE €ro CBOWCTB, KaYECTBEHHBbIE PEaKUHUM OPraHUYECKUX BELIECTB,
JCHaTypanusi OCJIKOB NMpPHU HArPEBaHWU, LBETHBIE PEAKIMH OCJIKOB) B COOTBETCTBHUH
C IpaBWJIaMHU TEXHUKH 0€30MacCHOCTU MpHU OOpAIleHUH C BEIECTBAMH U Ja00paTOPHBIM
00OpyI0BaHUEM, MPEICTaBIATh PE3yJIbTaThl XUMHYECKOTO JKCIEpUMEHTa B Qopme
3allCH YPaBHEHUN COOTBETCTBYIOLIMX peakuuil U GOpMYIHpPOBATh BHIBOABI HA OCHOBE
3TUX PE3YNbTATOB;
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C()OPMUPOBAHHOCTh ~ YMEHMM  KPUTUYECKH  AHAIM3UPOBATh  XUMHYECKYIO
MH(OpPMAIIHIO, TIOTY4aeMY0 U3 Pa3HbIX HCTOYHHKOB (CpeacTBa MacCOBOW WH(pOPMAIIHH,
WHTEpHEeT U IpYyrux);

c()OPMUPOBAHHOCTH YMEHMM COOJIIOATh IPABHIIA DKOJIOTHMUECKHU LIEIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOM JESATEILHOCTH B LIETSX COXPAHEHUS CBOETO 3[I0POBBS U
OKpYyKarollel MPUPOJHON Cpeapl, OCO3HaBaTh OMACHOCTh BO3ICHCTBUS Ha IKUBBIC
OpraHu3Mbl ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMmblci nokaszaress 111K,
HOSICHATh Ha IpUMEpax CIOCOObl YMEHBIIEHUS M NPEJOTBPAIICHUS HMX BPEAHOIO
BO3/CICTBUS HA OPraHU3M YEJIOBEKA,;

Ui OOy4arolmMXCsi € OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbSI: YMEHHE
NPUMEHATh 3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METOJax IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

IUI CHENbIX M CIA0OBUIAIIMX OOY4arOUIMXCSA: YMEHHUE HCHOJIb30BaTh peIbehHO
TOYEUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins nns 3anucu xumuyeckux Gopmys.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI Kypca «OOIIas U HeopraHW4YecKas XUMU)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTb  MPEJCTABJICHUI: 0 XUMHUYECKOM  COCTaBJISIIONIECH

€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, POJIM XMMHUW B IO3HAHWM SIBJICHUI TPUPO/IBI,
B (OpMUpPOBAaHMM MBIIUICHUS H KYJIbTYPbl JIHYHOCTH, €€ (YHKIHOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAUMON IS PEIICHUS IPAKTUYECKUX 3a7ad M OKOJOTHYECKH
000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3/I0pPOBbIO U MPUPOJTHON CpEIE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUM, KOTOPask BKIOYAET: OCHOBOIIOJIATAOIINE
nOHATHS (XUMUYECKHI DIIEMEHT, aTOM, HM30TOIN, S-, P-, O- 3JIEKTpOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYIIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKMCIICHUS, XHUMHUYECKas CBA3b (KOBaJCHTHAs,
WOHHAs, METaJUTMYecKas, BOAOPOIHAS), KpUCTAJUTMUECKasl PEIIETKA, TUITBI XUMHUYECKUX
PEAKLUM, PACTBOP, SJICKTPOIUTHI, HEAJECKTPOIUTHI, FJIEKTPOJUTHYECKAS TUCCOLIMALINS,
OKHUCJIUTEJIb, BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOM PpEAKIUH, XUMHYECKOE
paBHOBECHE), TEOPHMH U 3aKOHBI (T€OPHs DJIEKTPOJMTHYCCKOW  IUCCOLUAIUH,
nepuoanyecknit 3akoH J[.M. MenueneeBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH
COXpaHEHUS M TPEBPAICHUS YHEPTHH NMPH XUMHUYCCKUX PEAKIINAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XHMHH, MHUPOBO33PECHUECKUE 3HAHMS, JIEKallMEe B OCHOBE
MMOHUMAHUS NMPUYUHHOCTA M CHUCTEMHOCTH XHMHYECKHX SIBJIICHHH, (haKTOJIOTHYECKHE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U 0€30MaCHOM MCIOJIH30BAHUM BAKHEUIIINX
HEOPTraHMYECKUX BEIIECCTB B OBITY U MIPAKTUYECKOMN JACSITEIILHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTb YMEHUU BBISIBIATh XapaKTEpPHbIE TMPU3HAKK TOHSITHUH,
YCTAHABJIMBATh HX B3aUMOCBS3b, HCIOJB30BAaTh  COOTBETCTBYIOIIME  IOHATUSA
IIPY ONUCAHWUN HEOPTaHMYECKUX BEUIECTB U WX MTPEBPAILLICHUN;
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cOPMUPOBAHHOCTL ~ YMEHUM  MCIOJB30BaTh  XUMHUYECKYI0  CHMBOJIMKY
JUIsL  coCTaBlieHusT (QOopMysl BEIIECTB M YPaBHEHHH XUMHUYECKHX PEAKLUH,
cucremarndeckyto HomeHknarypy (IUPAC) u tpuBmambHble Ha3BaHHS OTACIHHBIX
HEOPTraHWYEeCKUX BellecTB (yrapHbIid ra3, YIIICKHCIBIA a3, aMMHUaK, TaméHas W3BECTh,
HeraniéHasi U3BeCTh, TUThEBas COMIa, ITUPUT U APYIrHe);

c(OpMUPOBAHHOCTh YMEHUW ONPEAEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUUYECKUX BJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU CBSA3U
(KoBaJieHTHAsl, HWOHHAsA, METaUIMuecKasi, BOJOPOJHAs) B COCAUHEHUSX, THII
KPUCTAUTMYECKONW PEIIETKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJICKYJIIpHasi, HOHHAs,
MeTaNTHYeCcKas), XapaKTep Cpeibl B BOJHBIX pACTBOPAX HEOPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH NMPUHAIJICKHOCTh HEOPraHUYECKUX
BEIIECTB IO WX COCTaBY K OMNpeNeéHHOMY Kiaccy/rpymme coenuHeHuid (mpocThie
BEIIECTBA — METAUIbI M HEMETaJUIbl, OKCHJIbI, OCHOBaHUS, KHUCJIOTHI, aM(OTEpHbIC
TUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICI [EPUOJIMYECKOTO 3aKOHA
J.1. MenneneeBa u AEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIbHYIO U
IPOTrHOCTUYECKYIO (DYHKIUU;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX dJeMeHToB 1-4 mnepuonoB Ileproguyeckoil CUCTEMBI XHUMUYECKUX
anemenToB JI.M. MeneneeBa, UCIOIb3YS MOHATHS «S-, P-, d-3JIEKTpOHHBIE OPOUTAITH,
(QHEPTEeTUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUUYECKUX DJIEMEHTOB U UX COSIMHEHHUM MO mepuojaM u rpymnmnam llepuomuyeckoit
cucTemMbl Xumudeckux saemeHToB .M. Menaeneena;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUYCCKUE
CBOICTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMUHBIX  KJIACCOB,  MOATBEPXKAATh
CYLIECTBOBAHUE TE€HETHUYECKOM CBS3M MEXKJYy HEOPraHMYEeCKUMH  BEUIECTBAMHU
C IOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

chOpMHUPOBAHHOCTh ~ YMEHHUS  KJIACCH(PUIIMPOBATH  XHUMHUYECKHE  PEaKIUU
10 Pa3IM4YHbIM TpU3HAKaM (YHUCIy M COCTaBy PEarupyrolliX BEHIECTB, TEIIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTENEeHEW OKUCIICHUsI BJEMEHTOB, OOpaTUMOCTU
peakIiy, Y4aCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABIIATh YPABHEHUS PEAKIUN PA3TUYHBIX THIIOB,
MOJIHBIE M COKpAII€HHbIE YpPaBHEHUS PEaKlMii MOHHOTO OOMEHa, YYWUTHIBAsl YCJIOBHS,
MIPU KOTOPBIX ATU PEAKIMH UAYT J0 KOHIIA;

chOpMUPOBAHHOCTh ~ YMEHUW  TPOBOJWTH  PEAKIUU,  IMOJTBEPIKIAOIINE
KaueCTBEHHBIN COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PAaCTBOPAaX HEOPraHUUYECKUX BEILECTB;

chOpMUPOBAHHOCTh ~ yYMEHHUM  pacKpbpIBaTh  CYIIHOCTh OKHCITUTEIBHO -
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPECTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX
peaxkuuu;
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cOPMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH
peakiud OT Pa3jIMYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIIHeTo Bo3aekcTus (puniumn Jle [llatense);

c(OpMUPOBAaHHOCTh YMEHUHN XapaKTepPH30BaThb XMMHUECKHE MPOIIECCHI, JIeKAIIne
B OCHOBE IMPOMBILIUICHHOIO IIOJIY4Y€HUS] CEpPHOM KHCIIOThl, aMMHaKa, a TaKke
c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLUIAX U SKOJIOTUYECKUX
npobieMax XMMHUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCIICHUS C UCIIOJIb30BAHUEM TOHSTHS
«MaccoBas JI0JIsl BEIIeCTBa B PACTBOPE», 0OBEMHBIX OTHOLIEHUH ra30B MPU XUMHUYECKUX
peakiusx, Macchl BelllecTBa WM 00bEMA ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOrO 3P deKra
peaKlMy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAaCChl BEIIECTB, IPEBPAILECHUS U COXPAaHEHUS
SHEPIruu;

c(OPMHUPOBAHHOCTh yMEHUN COOJIOAATh MpaBUiia MOJb30BAHMSI XHMHYECKOU
MOCy10M 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiIa OOpAIlIEHHS C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIIMSIMU I10 BBIMOJIHEHHUIO JJA0OPATOPHBIX XUMHUUECKHX OIBITOB,;

C(OPMUPOBAHHOCTh ~ YMEHHUW  IUIAHUPOBAaTh U BBIOJHATH  XUMHYECKUN
IKCIIEPUMEHT (pa3jiocKeHHE TMEPOKCUAa BOJIOPOJAa B MPUCYTCTBUHM KaTaaM3aropa,
OIPECIICHUE CpeAbl PACTBOPOB BEIIECTB C ITOMOINBI YHMBEPCAIBHOIO HMHIMKATOPA,
BJIMSIHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKIMH, PeaKIM HOHHOTO
oOMEHa, KaueCTBEHHbIE PEAKIIUU Ha CYab(}aT-, KaApOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aAMMOHHSI, PELICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «MeTtamwibi»y u « HemeTamisi»)
B COOTBETCTBHUHM C MPaBUJIAMH TEXHUKH O€30MacCHOCTHU MPHU OOpAIIEHUH C BELIECTBAMU U
7a00paTOpHBIM ~ OOOpPYIOBAaHUEM,  NIPEIACTABIATH  PE3YyNbTaThl  XMUMHUYECKOTO
JKCIepuMeHTa B (opMe 3amucd ypaBHEHUW COOTBETCTBYIOIIMX pEakuuid u
(bopMyIupOBaTh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB,;

cOPMUPOBAHHOCTh ~ YMEHMM  KPUTUYECKHM  aAHAIM3UPOBATh  XUMHYECKYIO
UHPOPMALIMIO, TOJIy4aeMYyK) W3 pPa3HBIX HCTOYHUKOB (CpeACTBa  MacCOBOWM
KOMMYHHKauu, IHTepHET 1 qpyrux);

c(OpMUPOBAHHOCTh YMEHHI COOIIOIATh MpaBUIa SKOJOTHUECKU 11€JIeCO00Pa3HOTO
MOBEJCHUS B OBITY M TPYIOBOM NESITEILHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKPYXKAaIIEH NPUPOAHON CpeAbl, OCO3HABATH OIACHOCTh BO3JCUCTBUS Ha JKHUBbIC
OpraHu3Mbl ONpPEEIEHHBIX BEIIeCTB, MOHUMAas cMmbichn nokazatens [IJIK, moscHSTH
Ha MpUMepax CHocoObl YMEHBIIEHHS U MPENOTBPAILECHUS] UX BPEIHOTO BO3ACUCTBUS
Ha OPraHHU3M YEJIOBEKa;

Ui O0y4aromMXcsi € OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0pOBBSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYINHBIX METOJIaX T[O3HAHHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETIBIX W CJA0OBUASIIMX OOYJaroUIUXCsi: YMEHHUE HUCIOJIb30BaTh PEIbePHO
TOUEUHYIO cucTeMy oOo3Hauenuid JI. bpaitns mist 3anucu xumudeckux GopmyiL.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumeHnoBaHue
Ne KonnuecTBo OCHOBHBIE BUJIIBI 1€ATEIILHOCTHA
pa3aeiioB U TEM [IporpamMmmMmHO€E conepkaHue
/1 4acoB o0 ydJaromuxcs

y4e0HOr o IpeiMeTa

Pa3znen 1. Teoperuueckne 0CHOBbI OPraHM4eCcKO XMMUH

1.1

IIpenmer
OPraHU4YE€CKON XHUMUH.
Teopus crpoeHus
OpraHUYEeCKuX
COCIMHEHUN

A.M. byrnepoBa

3

[IpeaMeT opraHnyeCKOr XUMHUM:

€€ BOBHUKHOBEHHUE, Pa3BUTHE U
3HAYEHHE B MMOJYYCHUU HOBBIX BEIIECTB
Y MaTepuanoB. Teopust CTpOeHHUs
OPTraHUYECKUX COCAUHECHUN

A.M. ByrnepoBa, €€ OCHOBHbIE
noJsioskeHust. CTpyKTypHbIE (HOPMYIIBI
OpraHn4ecKuX BeuecTs. [ 'omonorus,
n3oMepusi. XUMHUYECKas CBSI3b

B OPTaHUYECKUX COCAUHEHUAX: KPATHbBIC
CBSI3U, G- U TT-CBSI3U.

[IpencraBnenue o kiaaccupuKaum
oprannyeckux Beuiects. HoMenkiarypa
OPTaHUYECKUX COCTUHEHUHN
(cucreMaTnueckas) U TPUBUAJIbHBIC
Ha3BaHUsI B&KHEUIIUX MPEICTABUTEICH
KJIACCOB OPraHUYECKUX BEIIECTB.
JKcriepyMMeHTa/IbHbIE METOAbI
U3y4YeHMA BelleCTB U UX

PackpbIBaTh CMBICH H3ydaeMBbIX
HOHSTHH (BBISIBIISITh UX XapaKTePHbBIC
IIPU3HAKH), YCTAHABJINBATh UX
B3aMMOCBSI3b.

[TpUMEHATH MOJIOKEHHS TEOPUU
CTPOEHUSI OPraHUYECKUX BELIECTB

A. M. byrnepoBa it 00bsICHEHHS
3aBUCUMOCTH CBOKCTB BEILIECTB OT UX
cocTaBa U CTPOCHHS.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUTSl COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpAILEHHOIN) (OPMYJT OPraHUYECKUX
BELIECTB.

OnpenensaTe BUJIbI XUMHUYECKOU CBSI3U
(omuHApHBIC, KPATHBIE) B OPTraHUYECKUX
COEIMHEHUSX.

PackpeiBaTh poJIb OPraHUYECKON XUMHH
B MIPUPOJIE, XapaKTEPU30BaTh €€

NpeBpaLleHun:
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e /lemoHCTpanuu:

— O3HaKOMJICHHE C 00pa3iaMu
OpPraHMYECKUX BEIIESCTB U MaTepHATIAMHU
Ha MX OCHOBE;

— OIBITHI MO MPEBPAIICHUIO
OpPTaHUYECKUX BEUIECTB MPU HarpeBaHUH
(maBiieHue, 0OyIrIIMBaHUE U TOPECHUE).

e JlaGopaToOpHBIE OIBITHI:

— MOJEIUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEIICCTB

3HaYE€HUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C IPYTUMHU
HayKaMH.

HaOnronate 1 onuckeIBaThH
JIEMOHCTPAIMOHHBIC OIBITHI; TPOBOIUTH
Y OMHICHIBATH JTJaOOPATOPHBIC OMBITH U
IPaKTUICCKUE PaOOTHI

Hroro no pazneny

Pasznen 2. YrieBoaopoanbl

2.1 | IIpenenbHbIe
YIJIE€BOJOPO/IBI —
aJTKaHBbI

AJIKaHBI: COCTaB U CTPOEHHUE,
FOMOJIOTUYECKUN psiA. MeTaH u 3TaH —
MPOCTEUIIINE MPEICTABUTENN aJTKAHOB:
COCTaB, XMMHUYECKOE CTPOCHUE,
dbu3uYecKre 1 XUMUYECKUE CBOMCTRA
(peakuuu 3aMeIeHHs U TOPEHUS),
HaXO0XJEHUE B IPUPOJIE, ITOTYUYCHUE U
PUMEHEHHE

2.2 | HenpenenbHbBIC
YIIEBOIOPOIBL:
aJIKEHBI, aJIKaJueHbI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUN pALl. DTUIIEH —
MIPOCTEUIIINN TPEACTABUTEID AJIKEHOB:
COCTaB, XMMHUYECKOE CTPOEHUE,
dbu3uYecKre 1 XUMUYECKUE CBOMCTRA
(peakruu TUAPUPOBAHUS,
rajoreHUpOBaHUsl, TUAPATAIIIH,

PackpbiBaTh CMBICHT H3ydaeMbIX
HOHATHH (BBISIBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIINE TTOHATHS

IIPU OTNIMCAHUHU COCTaBa, CTPOCHUS U
MPEBPALICHUA OPraHUYECKUX
COCIMHEHUM.

Hcosb30BaTh XUMHYECKYIO CHMBOJIUKY
JUTSI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTOM,
COKpaniéHHON) HopMyJT OPraHMIECKUX
BEIIIECTB.

VY cranaBnuBaTh MPUHAIIICKHOCTH
BEIIECTB K ONPEIEICHHOMY KJIAcCy
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OKHCJICHHS M TIOJTUMEPH3AIIH )
HAXO0XJICHHUE B IIPUPOJIC, MTOTYICHUE U
MIPUMEHEHUE.

Anxamuensl: Oyranuen-1,3 u
MeTu0yTaaueH-1,3, XuMu4eckoe
CTpOCHHE, PEaKITUs TTOJIMMEPHU3aIINH,
IpUMEHEHUE (JIJIs1 CHHTE3a
IIPUPOTHOTO U CHHTETHIECKOTO
Kay4yKa U PE3UHBI).

AJIKMHBI: COCTaB M OCOOCHHOCTH
CTPOCHUS, TOMOJIOTHIECKUHN PSIJI.
ALIeTHIIEH — NpOCTEHIINI
IpEICTaBUTEIb aJIKMHOB. COCTaB,
XUMHUYECKOE CTPOCHUE, (DU3NICCKUEC U
XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TAJIOTEHUPOBAHUS,
THApaTalii TOPEHHUS ), HaX0KICHUE

B TIPUPOJIC, TTOTYICHHUE U IPUMCHCHUE

2.3

ApomaTuyeckue
YII€BOAOPOIBL

ApeHbI: OE€H30J1 ¥ TOJIyO0JI, COCTaB,
XUMHUYECKOE CTPOECHUE MOJIEKYI,
(bU3UYCCKHEe M XUMHUYCCKHE CBOMCTBA
(peakuyu rajgoreHMpPOBaHUS U
HUTPOBAHMS), ITOJIy4CHUE

U IpuMeHeHue. Biusane OeH3ona

Ha OpraHu3M 4esoBeka. ['enernueckas
CBSA3b YTJIEBOJIOPOJIOB

YIIE€BOIOPOJIOB 10 COCTaBY U
CTPOEHUIO, HAa3bIBATh UX

110 CUCTEMaTHYeCKOM HOMEHKJIATypE;
PUBOJIUTH TPUBUAIHHBIC Ha3BAHUS
OTJICTIbHBIX MIPE/ICTaBUTENCH
YTJIEBOJIOPOJIOB.

OnpenensiTe BUJIbI XUMUYECKOW CBSI3U
B MOJIEKYJIaX YIJI€BOJOPOIOB,;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, PU3NYECKUe U
XAMHUYECKUE CBOMCTBA, BAXKHECHUIIINEC
CIIOCOOBI TTOTY4EHUST TUITUYHBIX
npeacTaBuTeNel pa3InyHbIX KJIAaCCOB
yIJIEBOIOPOIOB (MeTaHa, dTaHa,
ATUJICHA, alleTUJICHa, OyTraaueHa -1,3,
OeH30J1a, TOJIyoJ1a).

BBISABIATE TEHETUYECKYIO CBS3h MEKTY
YIIE€BOJOPOJIaMH U TIOATBEPKIATH €€
HAJIN4YUE YPAaBHCHUSIMU
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKIUI C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYI.
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2.4

[IpupoaHsie
HUCTOYHUKHU
YIJIEBOJOPOJIOB U UX
nepepadoTka

[Tpupoansiii ra3. [lonytHeie HEPTAHBIE
rasel. Hed1h 1 €€ nponcxoxxaeHue.
CnocoObl epepadoTKH HEPTH:
NEPETOHKA, KPEKUHT (TEPMUYECKUN,
KataTuaeckuii). [TpoayKThl
nepepadoTKu He(TH, UX IPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHBII yroap U MPOAYKTHI €ro
nepepaboTKH.

JKcnepyuMeHTa/IbHbIEe

MeTOAbI U3yYeHUA BelleCTB

U UX

npeBpalleHuN:

e J/[eMOHCTpauuu:

— xosutekiuu «HedTb» u «Yronby;

— Buaeo(pparmenT «BynkaHnuzamus
PE3UHBDY.

¢ JlaGopaTopHbIE OIBITHI:

— KauyeCTBEHHOE OIPEAEIIEHUE YIiIepoaa
¥ BOJIOPOJa B OPraHUYECKUX BEIIECTBAX;
— O3HAKOMJIEHHE ¢ 00pa3laMu
IJIACTMACC, KAy4yKOB U PE3HHBI;

— MOJEJIIMPOBAHHUE MOJIEKYII
YIJIEBOJOPOJOB U
raJIOr€HOIPOU3BOIHbIX.

e [IpakTuueckue pabOTHI:
Ne 1. [lonyuenue sTusIeHa U U3y4€HUE

XapakTepru30BaTh UCTOUHUKH
YIJIEBOIOPOIHOTO ChIPhs (HE(TH,
MPUPOIHBIN Ta3, yroiib), CIOCOOBI X
nepepaboTKH U MPAKTUYECKOE
MPUMEHEHHUE TIOy4aeMbIX MPOTYKTOB.
Hcnonb30oBaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TTO3HAHUS — MPOBEJICHHE,
HaAOJII0ICHUE U ONTMCAaHUE XUMHYECKOTO
sKcniepuMenTa (JTabopaTOPHBIE ONBITHI U
NPaKTUYECKHUE pabOThI).

CnenoBatb npaBuiiamMm 0e30macHON
paboTeI B TabopaTopuu

IIPU UCIIOJIb30BAHUHN XUMUYECKOU
MOCY/Ibl U 000PYAOBaHUS, a TAKKE
npaBujiaM 0OpallleHHsI C BEIECTBAMU

B COOTBETCTBUM C MHCTPYKIUSIMU
BBITIOJTHEHUS JTJa0OPATOPHBIX OMBITOB U
MPAKTUYECKUX padOT MO NOJY4YECHUIO U
W3YUYEHUIO OPraHUYECKUX BEIIECTB.
[IpencraBnsaTh pe3ynbTarThl
AKCIIEpUMEHTa B (popMe 3anucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN
U JIe1aTh BEIBOAbI HA KX OCHOBE.
[TpoBOUTE BBIYKCIICHUS

JUISL OTIPEJICTIEHUST MOJIEKYJISIPHOM
(hopMyITBl OPraHUYECKOTO BEIIECTRA,
M0 YPAaBHEHUIO XUMHYECKON PEaKIIUH.

€r0 CBOWCTB.
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e PacuérHrle 3a/1a4u;

— OIpENEICHUE MOJIEKYIISIPHOM
(bopMyIbl OpraHUYECKOTO BEIIECTBA
10 MacCOBBIM JOJIIM aTOMOB
XUMUYECKUX 3JIEMEHTOB
KonTposnbhas padora Nel o teme

CaMOCTOSITENTbHO TIAHUPOBATh U
OCYHIECTBIISITh CBOIO [TO3HABATEIbHYIO
JESATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBON Y4eOHOM
NEATETbHOCTH

Htoro mo pazneny 13

Paznen 3. Kucsopojaconepsxaiiue oprannyeckne coeuHeHust

3.1 | Criuptel. Denon 3

[IpenenbHbIE OJHOATOMHBIE CITUPTHI:
METAHOJ U ATAHOJI, XUMHUUYECKOE
CTpOeHHE, PUBNIECKUE U XUMUIECKUE
CBOICTBA (peakiu C aKTUBHBIMU
MeTaJUlaMu, TaJIOr€HOBO10PO/IaMH,
ropeHue), npuMeHenue. Bogopoanas
CBsA3b. DUBMOJIOTHYECKOE JICHCTBUE
METaHOJIa ¥ ATaHOJIa Ha OPTaHU3M
YeJI0BEKa.

MHOroaToOMHbI€ CIIUPTHI: STUIICHTJIMKOJIb
Y TJIMIEPHUH, XUMUYECKOE CTPOEHUE,
bu3nUecKre 1 XMMUYECKHE CBOWCTBA
(B3auMoIeHiCTBHE CO IICTOYHBIMH
MeTaJUlaMU, KaueCTBEHHAs peaKI[us
Ha MHOTOATOMHBIE CIIHUPTHI).
DU3NOIOTNYECKOE JEUCTBUE

Ha opraHu3M uesoBeka. [I[pumeHenue
[IIALIEPUHA U ATUICHTIIUKOJIA.

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATHUH (BBISIBIIATH UX XapaKTEPHbIC
MPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBSI3b, HCIIOIH30BAThH
COOTBETCTBYIOITUE TTOHITHS

TIPY OITMCAHWUW COCTaBa, CTPOCHUS H
[IPEBPAILLEHUNA OPraHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIUKY
JUTSL COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,
COKpAIEHHOM) POPMYII OPTaHUIECKUX
BEIIIECTB.

VY cranaBnuBaTh TPUHAIEKHOCTD
BEIIECTB K ONPE/IEIICHHOMY KJIacCy

10 COCTaBY M CTPOCHHMIO, HA3bIBATh UX
M0 CHCTEeMAaTUYeCKONH HOMEHKJIATYpE;
MPUBOJIUTH TPUBUATILHBIC Ha3BAHUS
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denepanbHas padbovas nporpamma | Xumus. 1011 kimaccel (0a30BbIi ypOBEHB)

®enon. CTpoeHHE MOJIEKYJIBI,
¢u3nUeckre 1 XUMHYECKUE CBOICTBA
¢denomna. TokcuuHOCTh (PeHOMA, €TO
¢du3nonornyeckoe AeHCTBIE

Ha OpraHu3M uenoBeka. [Ipumenenve
dbeHomna

3.2

AJbIeruanl.
KapOoHOBBIE KUCIIOTHI.
CrnosxxHbie 2Qupbl

Anpneruapl: GopManbIeTHI U
aleTaabAETu, XUMUUYECKOE CTPOCHUE,
¢u3nYecKue 1 XUMUIECKHIE CBOICTBA
(peakiiMu OKHMCJICHUS U BOCCTaHOBJICHUS,
Ka4eCTBEHHBIC PEAKIIMH), TIOTy4CHHE U
IPUMCHCHHE.

OIHOOCHOBHBIE MPEIETBHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
duznUecKre 1 XMMUYECKHE CBOWCTBA
(oOmHe CBOMCTBA KHCIIOT, PEaKITHsI
STepU(PHKALINH), TIOTyICHHE U
npuMenenue. CTeapuHOBas U OJICUHOBAS
KHCJIOTBI KaK MPEACTABUTEIIH BBICIIIHX
KapOOHOBBIX KUCIOT. MblIa KaK COJu
BBICIITUX KapOOHOBBIX KUCIIOT, HX
MOIOILIEE IEUCTBHE.

CrnoxHbie 23Ul Kak MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uponus
CIOXHBIX 3GUpoB. KuUpbI Kak

OT/AEIBHBIX IPEACTABUTEICH
KUCJIOPOJCOAEPKAIIUX COCTUHEHUM.
XapakTepru3oBaTh COCTaB, CTPOCHUE,
pUMeHeHHE, GU3UICCKUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOJTY4€HUS TUITUYHBIX
MpEeJCTaBUTENCH pa3IMYHBIX KJIACCOB
KUCJIOPOACOAEPKAIIUX COCTUHEHUN
(MeTaHoma, STaHOIA, TIUIECPUHA,
denona, hopmanpaeruia,
aleTAIbACTUAA, YKCYCHOU KHUCIIOTHI,
[JIFOKO3bI, Caxapo3bl, KpaxMmalia,
IICJIFOJIO3b]); BBISBIIATh TCHETHYCCKYIO
CBSI3b MEXK]ly HUMH U MOJTBEPXKAATh €€
HaJIMYUE YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYI.

OnuceIBaTh COCTaB, XUMHUUYECKOE
CTPOCHHE U MPUMEHEHUE KUPOB,
XapakTepPU30BaTh UX 3HAYCHHUE

JUIS1 5KU3HEIESITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3JEHUCTBUS
Ha YKMBBIC OPTaHU3MBbI OTIPE/ICICHHBIX
OPraHMYEeCKUX BEIIECTB, MOACHSTH

Ha MpUMepax CrocoO0bl yMEHBIIIECHUS
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IIPOU3BO/IHBIE TIMIIEPUHA U BBICIIHUX
KapOOHOBBIX KUCIOT. [ MIApOIN3 )KUPOB

3.3

YrineBoasl

YTneBoabl: COCTaB, KinaccupuKanus
yIJIeBOJOB (MOHO-, JI- U
noJjxcaxapuibl). [ roko3a —
MPOCTENIINN MOHOCAXapH/I:
OCOOCHHOCTHU CTPOEHUS MOJIEKYJIbI,
bu3nUecKre 1 XMMUYECKHE CBOMCTBA
TIIFOKO3bI (B3aUMO/JIEHCTBUE

¢ ruapokcugom meau(ll), okucinenue
aMMHa4YHBIM pacTBOPOM OKCH/JIa
cepeopa(l), BocctaHoBIIeHUE, OPOKEHHE
TJIFOKO3bI), HAXO0XICHUE B TPUPOIE,
MPUMEHEHUE TIIFOKO3bI, OMOJIOTMYeCcKast
POJIb B JKM3HEEATEIIbHOCTH OPTraHU3Ma
yenoseka. Porocunte3. PpykTo3a Kak
H30MeEp TTFOKO3BI.

Caxapo3a — nmpecTaBUTENb
JMCaXapua0B, TUIPOIU3 CaXapo3bl,
HaxO0XJICHHE B IPUPOIC U IPUMEHEHUE.
Kpaxman u nesmnono3a Kak NpupoIHbIE
MOJIMMEPBI: CTPOEHUE KpaxMalia u
EJUTION03bI, PU3NYECKUE U XUMUYIECKUE
CBOICTBA Kpaxmasia (TUIpOJIn3,
KaueCTBCHHAS PCAKIUS C HOIOM).
JKcnepuMeHTa/IbHbIe METO/ bl
U3y4eHUs BelleCTB U UX

Y MPEJOTBPAILICHUSI UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUS — MPOBEJICHUE,
HaO0JII0ICHUE U ONTMCAHUE XUMHYECKOTO
IKCIIEpUMEHTa (J1Ta00paTOPHBIEC OTBITH U
NPAaKTUYCCKHE PAOOTHI).

CrnenoBatp npaBuiiaMm 6€30macHON
paboTel B TabopaTopuu

IIPU UCIIOIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYOBaHUS, & TAKKE
MpaBuUiaM OOpaIlleHHs C BEIECTBAMU

B COOTBETCTBUM C UHCTPYKIUSIMU
BBITNIOJIHEHUS TAOOPATOPHBIX OMBITOB

U TIPAKTUYECKUX padOT MO MOJYyYEHHUIO
Y W3YyYEHUIO OPraHUYECKUX BELIECTB.
IIpencraBnsaTs pe3ynbTaThl
HKCIIEPUMEHTa B (hopMe 3aIUCH
YPaBHEHUN COOTBETCTBYIOIIUX PEAKLIUI
U JieJaTh BBIBOJIbI HA KX OCHOBE.
[TpoBOANTH BEIYUCIICHUS

JUTS1 OTIPEICTICHUSI MOJIEK YIS PHOM
(hopMyIIBI OPTaHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMUYECKON PEaKIINH.
CamocCTOATENbHO MJIAHUPOBATH U
OCYILECTBIJIATh CBOIO MO3HABATEIBHYIO
NeATENbHOCTD; MPUHUMATh aKTUBHOE

npeBpalleHu:
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e JlaGopaTopHbI€ OIBITHI:

— rOpeHHe CIUPTOB;

— B3aMMOJICHCTBHE TIIMIIEPUHA

¢ ruapokcuaom meau(ll);

— Ka4eCTBEHHBIC PEAKITNH AJIbIACTHUIIOB
(oxuciIeHHEe aMMUAYHBIM PacTBOPOM
oKcuja cepedpa U TUIPOKCUIOM
meau(ll));

- B3aHMOI[€I>'ICTBHC Kpaxmalia C HOJA0M.

e [IpakTrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTHI.

e PacuéTHrle 3agaun:

— OIIPENEIEHNE MOJIEKYIISIPHOU
(dhopMyJIbl OpraHUYECKOr O BEIIECTBA
110 MaCCOBBIM JI0JIIM aTOMOB
XUMUYECKUX DJIEMEHTOB U 110 Macce
(0OBeMy) IPOAYKTOB CrOPAHHMS
Kontponbshas paborta Ne2 o teme

y4acTHe B TPYIIIOBON y4eOHOM
NEATENbHOCTH

Hroro no pazneny

13

Paznen 4. A3orconep:kaniue opraHudecKne coeTuHEeHUsI

4.1 | AMUHBIL
AMWHOKHUCIIOTEI.
benxn

3

AMMHBI: METHJIAMHAH — MTPOCTENIITNI
IIPEICTaBUTEIb AMUHOB. COCTAB,
XUMHUYECKOE CTPOEHUE, PU3NIECKHe U
XHUMHUYECKHE CBOMCTBA (peaKiuu

PackpbiBaTh CMBIC]T H3y4aeMbIX
TOHATHUH (BBISIBIIATH UX XapaKTEPHbIC
MPU3HAKU), YCTAaHABIUBATh UX
B3aMMOCBSI3b, HCTIOJIb30BATh
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C KUCJIOTAMU U TOPEHHUS), HAXOKICHUE
B IIpUpOJIe. AMHUHOKHCIIOTHI KaK

aM(i)OTepHBIG OpPraHn4CCKHUC COCANHCHUA.

duU3NYeCKrue U XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha MpUMepe TIUIHHA).
buonornyeckoe 3HaueHre aMHHOKHCIIOT.
CuHTE3 NEeNTUIOB.

benku xak mpupoIHBIE TTOJIMMEPHI.
[lepBuuHas, BTOpUYIHAS U TPETUYHAS
CTPYKTypa 0eJIK0OB. XUMUUYECKHE
CBOICTBA OCIIKOB: THAPOIIHN3,
JeHATypaIus, Ka4eCTBEHHBIC PEaKIIHH
Ha OeIKH.

JKCIepUMEeHTa/IbHbI€ METOAbI
U3y4YeHUs BelleCTB U UX
npeBpalleHu: o J[eMOHCTpalHu:

— JleHaTypalys 0eJIKOB IPU HAarPEBaHUU;
— IIBETHBIC PEAKIIUU OCIIKOB

COOTBETCTBYIOILIUE TTOHITHS
MIPU OIMCAHWUU COCTaBa, CTPOCHUS U
MPEBPAILECHUNA OPraHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIUKY
I COCTaBJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAILIEHHOM) POPMYIT OpraHUYECKUX
BEIIIECTB.

Omnpenensts TPUHAJICKHOCT BEIIECTB
K ONPEEIEHHOMY KJIaccy 110 COCTaBy U
CTPOCHHIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUATHHBIC Ha3BAHUS
OTJEIbHBIX TIPEICTABUTEIICH.
XapakTepusoBaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3NIECKHue u
XUMHUYECKUE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI TTOJTYUECHUST TUTUYHBIX
MpEICTaBUTENEH a30TCOACPIKAIINX
CoeMHECHMI (METHUIIaMUHA, TJIUIMHA,
O€IIKOB).

OmnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHbIE CBOMCTBA OEJIKOB; MOACHSTh
Ha IpUMepax 3HaAYCHHE OCITKOB

JUTSL OpTraHr3Ma YeIoBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HA0II01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIH
HKCIEPUMEHT.

CaMOCTOATENBHO IAHUPOBATh U
OCYILECTBJISITh CBOIO IT03HABATENBHYIO
NEeSTENIbHOCTh; IPUHUMATh aKTUBHOE
y4acTue B rpynnoBOil yueOHou
NEeATEIBHOCTH

Hroro no pazneny

3

Pa3nen. 5. BoicokomosiekyasipHble cOeIUHEHUS

5.1

[InacTmaccsl.
Kayuykun. Bonokna

2

OCHOBHBIE TOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COSUHEHUI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENeHb NOJMMEPHU3aLlUU, CPETHSS
MoJiekysipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYIISI PHBIX
COEAMHEHUN — MOJIUMEPU3ALUS U
NOJIMKOH/IEHCALHS.

[TmacTmaccsl (TIOJUATHIIEH,
HOJIMITPOIUIIEH, TOTUBUHUIIXJIOPH,
nojuctupot). HatypanbHbii 1
CUHTETUYECKUE KAydYyKU
(OyTamueHOBBIH, XJIOPOIIPEHOBBIN 1
M30IIPEHOBBIN). BonokHa: HaTypaibHbIe
(XJTOTIOK, IIepPCTh, IIENK),
MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO,

Bianers n3zy4aeMbIMU XUMHYECKUMHU
IIOHATUSMU: PACKPBIBATH CMBICII
M3y4aeMbIX IOHATUN U IPUMEHSATD 3TH
MOHATHSI IIPHU ONMCAHUU COCTaBa U
CTPOEHHUSI BBICOKOMOJIEKYIISIPHBIX
OpraHWYECKUX BELIECTB,

JUTsl OOBSICHEHUS OTNIENBHBIX (DAKTOB U
SIBJICHUM.

Hcnonp30BaTh XMMUYECKYIO CUMBOIIMKY
JUISL COCTABIICHUS CTPYKTYPHBIX (POPMYJT
BEILIECTB U YPABHEHUN PEAKLINI
IOJIMMEPU3ALIUU U TIOJIMKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacrpoCTpaHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHNE
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BHCKO32), CHHTETHYECKUE (KAallPOH U
JaBCaH).

JKcrnepuMeHTa/IbHble METOABI
U3y4eHMs BelleCTB U UX
npeBpalLeHu: o JleMoHcTpaluu:

— O3HAKOMJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, Kay9yKOB

B Pa3JIMYHBIX OTPACIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/1bl IO3HAHUS — HA0JII01aTh U
OIKCHIBATh JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIIACC

No
T\t

HanmenoBanue
pa3ziesioB U TEM
y4eOHOr 0 mpeIMeTa

KonnuecTtBO
4acoB

[IporpammHoOe conep:kaHue

OcHOBHBIE BUIBI NEATEILHOCTH
00 yJaronuxcs

Pasznen 1. Teopernueckue OCHOBbI XUMMHU

1.1

CtpoeHue aToMOB.
[lepuoanueckuii
3aKOH U
[lepuoauueckas
CUCTEMAa XUMUUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii anement. Atom. CocTtas
aToma, U30TOMbI. DJIEKTPOHHAS
0007109Ka. DHEPreTHYeCKue ypoBHH,
MO0JTypOBHH. ATOMHBIE OpOHTAIH,

s-, p-, d-, f-amemenTsr. OcobeHHOCTH
pacrpeneieHus HJIeKTPOHOB

0 OpOUTAISIM B aTOMaxX MaJlbIX U
OOJBIINX MEPUOIOB. DIEKTPOHHAS
KOH(pUTYypalus aTOMOB.
[lepuoguueckuit 3aK0OH U
[lepuoanueckas cucTeMa XMMUYECKUX
sanemeHTOB JI. 1. MenaenceBa. CBs3b
NEPUOIMYECKOTO 3aKOHA U
[Tepronueckor CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPHUEH
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHHUS CBOMCTB XMMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX
Y CIIO’KHBIX BEUIECTB M0 IPYIIaM U
nepuoiaM. 3Ha4eHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbI XUMUUYECKUX

PackpbiBaTh CMBICIT U3y4aeMbIX
HOHATHH (BBISIBIIATH UX XapaKTEPHbIC
PU3HAKH ), YCTAHABIMBAThH UX
B3aMMOCBS3b.

PackpbiBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. MenaeneeBa u
JIEMOHCTPUPOBATh €r0
CHUCTEMATU3UPYIOIIYIO,
O00BSCHUTETFHYIO ¥ TIPOTHOCTUYECKYIO
byHKIIH.

XapakTepu30BaTh 3JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
31eMeHTOB 1—4 nepuoioB, UCHOJB3YS
HOHATHS S-, P-, d-3JIEKTPOHHBIE
opOUTANIN, SHEPTETUYECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCAUHECHUU

0 MEepUOJIaM U rpynmnam
[Teprnoanyeckon CUCTEMBI

. . MenpaeneeBa
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anemenToB J[.1. Menneneera

B Pa3BUTHH HAYKHU.
JKcrepyuMeHTa/IbHbIEe METOAbI
U3y4EeHMA BelleCTB U UX
npeBpalieHu: o JleMoHcTpaluu:
Buaer Tabmun «Ileproandeckas cuctema
XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BellecTBa.
MHuoroob6pasue
BEIIECTB

Crpoenue BelecTBa. XUMHUUECKasl CBS3b.
Buzpl (koBanieHTHasI HEMIOISIPHAS U
NOJIsSIpHAsI, MOHHAs, METAJUTMYECKast ) U
MEXaHU3MbI 00Pa30BaHUS XUMUYECKOM
cBsi3u (OOMEHHBIN M JOHOPHO-
akienTopHbiit). BogopoHast cBsi3b.
BanentHocTs.
DIEeKTPOOTpUIIATENBHOCTh. CTENeHb
okuciieHus. KaTuoHbI 1 aHUOHBI.
BemecrBa MOneKyIsspHOro u
HEMOJIEKYJIIPHOTO CTPOCHHUSI.

3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATIMYECKUX PEMIETOK U
CBOMCTBA BELIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Nctnnnsie pactBopel. KonnuecTBeHHbIE
XapaKTEPUCTUKH PacTBOPOB (MaccoBast
JIOJIsl BEIIIECTBA B pacTBOPE).

PackpbiBaTh CMBICHT H3ydaeMbIX
HOHATHH (BBIICIIATh MX XapaKTECPHBIC
MPU3HAKK) U IPUMEHSATH ATH TOHATHS
IIPU ONMCAHUU COCTAaBA U CTPOCHUS
BEIIECTB, /7151 00BSICHEHUS OTACIIbHBIX
(akToB U SIBICHUM.

OnpenensTh BUAbI XUMUUECKON CBSA3U
(KOBaJICHTHOM, HIOHHOM,
METAJUTMYECKOM, BOAOPOIHON )

B COCJIMHEHUSX; TUIl KPUCTAJUINYECKON
PEIETKH KOHKPETHOT'O BEIIECTBA.
OnpenensiTe BaJJIEHTHOCTb U CTENIEHb
OKHUCJICHHS] XUMHYECKHX JIEMEHTOB

B COEMHEHUSX PA3JIMYHOIO COCTaBA.
[TpoBOIUTH BEIYUCIICHUS

C UCIOJIb30BAHUEM MOHATHS «MaccoBast
JI0JIs1 BELLIECTBA B PACTBOPEY.

Bragets nuzydaeMpIMu XUMUYECKHUMHU
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Knaccudukarus HeopraHU4eCcKux
coenquHennii. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
JKcnepyuMeHTa/IbHbIEe METOAbI
U3y4YeHUs BelleCTB U UX
npeBpalleHui: ® J[eMoHCTpalu:

— MOJIEJIA KPUCTAIUTMYECKUX PEIIETOK.
e PacuétHrle 3agaun:

— pacyeTsl C UCIOJIb30BAHUEM TTOHSITHUS
«MaccoBas 10151 paCTBOPEHHOTO
BEILIECTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakius. Kinaccuduxanms
XUMHUYECKUX PEAKINN B HEOPraHUYECKOU
Y OpPraHWYECKOW XMMHH. 3aKOH
COXpaHEHHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IIPEBPALLCHUS SHEPTUU
1P XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, ee 3aBUCUMOCTD

OT pa3nu4HbIX (akTopoB. OOpaTUMbIC
peakuuyi. XMMHUYECKOE paBHOBECHE.
@aKTOpBHI, BIUAIOLIME HA COCTOSIHUE
XUMHYECKOTO PABHOBECHS.

[Tpunuun Jle [larense.
DNEKTPOTUTHYECKAS JUCCOLIMALIHSL.
CuibHbIE M citabbie dekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIAs,
HEUTpasbHasd, 1eJoYHast. BoxopoaHblii

HNOHATUAMU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIMK OT Pa3IMYHbIX
(akTopOB.

OnpenensaTe XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHELIHETO
BozericTBu (npunuun Jle [laTense).
CocTaBnsATh ypaBHEHUS PEAKLIUN
Pa3IMYHBIX TUIOB; MOJHBIE U
COKpAILIEHHBIE YPABHEHUS PEAKIINN
MOHHOTO0 0OMEHA, YYUTHIBAS YCIOBHS,
IIPU KOTOPBIX 3TU PEAKIIUU UAYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — POBEECHHUE,
HaOJII0/ICHNE U OMHMCAHNUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOpPHBIE OTBITHI, TPAKTHUECKHE
PabOThI): MO OMPEIICIICHUIO CPEIIBI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIINA
MOHHOTO OOMEHa, BIUSHHUIO Pa3TUUIHbIX
(aKkTOpOB Ha CKOPOCTh PEAKIIUHA.
CrnenoBatp NpaBuiiaM IOJIb30BaHUSA
XUMHYECKOH MOCy 101 U J1a00paTOpHBIM
000py10BaHHUEM.

[IpencraBisaTh pe3yiabTaThl
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noka3zateib (PH) pacteopa. Peakimn
MOHHOTO0 0OMEHa B OPraHUYECKON U
HEOPraHUYECKOW XUMUHU.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [lonstue 06 3mekTpoamn3e
paciaBoB MU pacTBOPOB COJIEH.
[IpuMeHeHune ANeKTPOIn3a.
JKCrnepuMeHTa/IbHbIe METO/bI
U3y4YeHMs BelleCTB U UX
NpeBpalleHui: ® J[eMOHCTpaliHN:
— Ppa3iIoKEeHHE MEPOKCHIA BOIOPOJA
B [IPUCYTCTBUU KaTaau3aTropa.

e JlaGopaTOpHBIE OMBITHI:

— IPOBEACHUE PEAKIMN HOHHOTO
oOMeHa;

— OIpeneseHue Cpeabl pacTBOPOB
BELIECTB C MOMOIIbIO YHUBEPCATIBHOTO
WHJIUKATOPA.

e [IpakTryeckue paboThI:

No 1. Bnusiaue pa3nuuHbix (GakTOpOB
Ha CKOPOCTh XMMHUYECKOUN peaKIuu.
e PacuérHble 3agauu:

— pacyeThbl N0 YPAaBHEHUSIM XUMHYECKUX
peaKkuuii, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIlMCU YPaBHEHUH COOTBETCTBYIOIINX
PEaKIii U JIeNaTh BHIBOIBI HA UX
OCHOBE.

[TpoBOANUTH BEIYHUCIICHHUS

110 YPaBHCHUSM XUMHYCCKHX PEaKIInu,
B TOM YHCJIC TEPMOXUMHUICCKUE
pacu€Thl

Hroro no pazneny

13
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Pa3nen 2. Heoprannueckass Xumus

2.1 | Merauisl

6

Meramnsl. [lonoxxenue meramios

B [leproauyeckoil cucteMe XuMHUYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOCHMUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTauioB. O0mme pu3nyecKre CBOMCTBRa
MeTauioB. [ [pumenenne metamion

B OBITY, Ipupojie U TexHuke. CraBbl
METAJUIOB. DJIEKTPOXUMUYECKUHN PAL
HaMpspKeHU MetaiioB. O01Me crnocoOb
MoJIy4eHus1 MeTaiuioB. Kopposus
MeTatoB. CriocoObl 3alUThI

OT KOPPO3HH.

OO1as XxapakTeprucTUKa METAJLIOB
rinaBHbIX noarpymnn (IA-rpynma,
l1A-rpynma) [Teprnoaudeckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AMdoTepHbie CBOMCTBA OKCHIA U
TUAPOKCUA ATFOMUHUSI.

OO1as XapakTeprucTUKa METAJIOB
no6ouHbIX oarpymnm (b-rpyr)
[leproauyeckoil CHCTEMbI XUMUYECKUX
AIIEMEHTOB: M€Jlb, IUHK, XPOM, XKEJE30.
Baxneinmue coeIMHEHUSI METAJLIIOB
(OKCHIBI, THIPOKCHIIBI, COJIH).
JKCIIepUMEeHTa/IbHbI€ METOAbI
U3y4YeHMs BelleCTB U UX

PackpbIiBaTh CMBICIT U3y4aeMbIX
HOHATHUH (BBIIEIATh UX XapaKTEPHBIC
MIPU3HAKU) U IPUMEHSTh 3TU MOHSATHUSA
MIPY ONMCAHWU COCTAaBa U CTPOCHUS
BEILIECTB, JIJIs 00bSICHEHUS OTJEIbHBIX
(haKkTOB U SIBJIICHUM.

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJUIOB U UX COEAUHEHUH C YUETOM
CTPOCHUS UX aTOMOB U IOJIOKEHUS

B [lepuoanueckoii cucreme
XUMHUYECKUX IJIEMEHTOB

. 1. MenpeneeBa.

XapakTepu30BaTh (OMHUCHIBATE) OOIIHE
XUMHUYECKUE CBOMCTBA METAJIIIOB, UX
BAXHEHUIIINX COCTUHECHUN, TOATBEPK A
3TO ONMCAHUE ITPUMEPAMU YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKHUX
peaKkuuii; IPUMEHEHUE METAIIIOB

B Pa3JIMYHBIX 00JIACTIX, a TAKKE
WCTOJIb30BAHUE WX ISl CO3/TAHUS
COBPEMEHHBIX MaTEpUAJIOB U
TEXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3AIUTH METAILIOB
OT KOPPO3HH.

PackpbIBaTh CyIIIHOCTh OKUCIUTEIBHO-

npeBpauleHu:
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e /lemoHCTpanuu:

— KOJUIeKIUs «MeTalibl U CIIaBbI».

e JlaGopaTtopHbI€ OMBITHI:

— B3aMMOJICICTBUE TUPOKCH]IA
AJIOMHUHUSI C PaCTBOPaAMU KHUCJIOT U
IeJI0Yei;

— KAUYE€CTBEHHBIC PEAKIIMU Ha KATUOHBI
METaJLJIOB.

e [IpakTnyeckue pabOThI:

Ne 2. Pemenune skcniepruMeHTaIbHbIX
3a7a4 no reMe «MeTasibly.

e PacuéTHrble 3agaun:

— pacueTtbl Macchl (00beMa, KOIMUecTBa
BEIECTBA) MPOAYKTA PEaKINH, €CIH
OJIHO W3 BEIIECTB JIaHO B BHUJIE pacTBOpa
C OIPEJICIICHHOW MAaCCOBOM J10JIEH
PaCTBOPEHHOIO BEIIECTBA

BOCCTAaHOBHTEJIbHBIX PEaKLIUN
IIOCPEACTBOM COCTaBJICHHUS
AJIIEKTPOHHOTO OaJlaHCa ATUX PEAKLIHM.
IIpoBoauTE peakuuuy,
MOATBEPKAAIOLINE XapaKTEPHBIE
CBOMCTBA U3Y4aEMBbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI
METaJUIOB, TPUCYTCTBYIOLIUE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — IIPOBEJCHUE,
HaOJII0/ICHNE U OMHCAHNE XUMUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOpPHBIE ONbBITHI, TPAKTUUECKUE
paboThI).

[IpencraBiATh pe3ynbTaThl
XMMHUYECKOTO 3KCIIepuMeHTa B (popme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX
peakuuii U Jenath BBIBOABI HA UX
OCHOBE.

CrnenoBarh npaBUiIaM MOJIb30BAHUS
XMMHUYECKOH MOCy 101 1 1a00paTOPHBIM
00Opy/IOBaHHEM.

[IpoBOIUTH BEIYMCIIECHUS

10 YPAaBHEHUSM XUMHUYECKUX PEAKLUH.
CaMOCTOSTENbHO TUIAHUPOBATh U
OCYIIECTBJIATH CBOIO TO3HABATEIBHYIO
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NEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B TPYIIIOBON Y4eOHOM
NEATENbHOCTH

2.2

Hemerasuibr

Hemeranmel. I[lonoxxenne HeMeTaIOB

B [leproanyeckoil cucreMe XMuMUYECKUX
sanemenToB J[.1. MeneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
dusznuecKkue cCBOMCTBAa HEMETAJJIOB.
AJIOTpONYs HEMETAIOB (Ha MpUMeEpe

KHCIIOPOJa, cephl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaKHEHIIINX
HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbocdopa, yrieposa u KpeMHU).
OKkcuapl HEMETAJUIOB.
Kucnopoaconep:xanye KUCIOTHI.
Bopopoansie coennHeHUs
HEMETAJIOB.

JKCnepyuMeHTa/IbHbIe

MeTO/bl U3y4YeHMsI BellleCTB

U UX

npeBpalleHUun.

e J[eMOHCTpanuu:

— 00pa3Ibpl HEMETAJIIOB;

— B3aUMOJENCTBUE MEIU C a30THOU
KHMCJIOTOM Pa3IMYHON KOHLEHTPALIUH.
e JlaGopaTopHbI€ OIBITHI:

— KAQ4eCTBCHHBIC PEAKIIMK HA aHUOHBI U

PackpbiBaTh CMBICT U3y4ae€MbIX
NOHATHH (BBIICSITh UX XapaKTEPHBIC
MPU3HAKK) U IPUMEHSATH 3TU TIOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /1JIs1 00BSICHEHUS OT/ACIIbHBIX
($haKToB U SBICHUH.

OOBsCHITH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJIOB U UX
COCAMHEHUM C YUETOM CTPOEHUS UX
aTOMOB U TIOJIOKEHUSI

B [lepnognueckon cucreme
XUMUYECKUX IJIEMEHTOB

1. 1. MeHpeneena.

XapakTepu30BaTh (OMKUCHIBATE) OOIIHE
XUMUYECKHE CBOMCTBA HEMETAIIIOB, X
BAXHEHUIINX COCTUHECHUN, TTOATBEPK A
3TO ONHMCAHUE TPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIUX XUMUUYECKUX
PEaAKILIUHN.

XapakTepHu30BaTh BIMSHUE HEMETAIIOB
U WX COCIMHEHUI HA KUBBIC
OpraHU3MBbI; ONKUCHIBATH TPUMEHEHUE

B Pa3JIMUHBIX 00JACTAX MPAKTUUECKOM
NEATENBHOCTH YETIOBEKA.

KaTuOH aMMOHUA.
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e [IpakTrueckue pabOThI:

Ne 3. Pemenue sxcnepuMeHTaIbHBIX
3aja4 1o reme «Hemeramas.

e Pacuérnble 3a1aun:

— pacueThl MacChl BEIIECTBA

ui 00beMa razoB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU
00BEMY OJTHOTO M3 Y4aCTBYIOIIHUX

B PEaKIIUU BELIECTB; PACUEThl MACCHI
(0oOBema, KoJIMUecTBa BEIIECTBA)
OPOAYKTOB PEaKILIUHU, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYECKUX U
OpPTaHHYECKUX
BEIICCTB

Heoprannueckue u oprann4eckue
kuciotsl. Heoprannueckue u
OpraHu4YecKue OCHOBaHUA. AM(pOTEPHBIC
HEOPraHWYECKNE U OPraHUYECKUE
coequHeHus. I eHeTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKHUX
BCILICCTB

[TonTBepxnaTe CyneCTBOBAHUE
TE€HETUYECKOW CBSI3U MEXKIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IOMOIIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii.

PackpeiBaTh CyIIHOCTh OKACIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUIl
MTOCPEACTBOM COCTABIICHUSA
AJIIEKTPOHHOTO OajaHca 3TUX PeaKIni.
[IpoBoauTH peakuuu,
MOATBEPKIAIOIIUE XapaAKTEPHbIE
CBOIMCTBA U3Y4a€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM
AQHUOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS — MIPOBEJICHHUE,
HaOJII0/ICHUE U ONUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (JIEMOHCTPAIMOHHBIEC U
71a00paTOpPHBIEC OMBITHI, MPAKTUIECKUE
paboThI).

[IpencraBnars pe3yabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3aMUCH YPaBHEHUM COOTBETCTBYIOUIUX
peakiuii U aejaTh BEIBOBI HA UX
OCHOBE.
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CrnenoBathb npaBuiiaM MOJIb30BaHUS
XUMHUYECKOM MOCy10i U J1a00paTOPHBIM
000py10BaHHEM.

[IpoBOIUTH BEIYMCIICHUS

M0 YPaBHEHUSM XUMHUYECKHUX PEaKIUu.
CaMOCTOSITENTbHO MIIAHUPOBATh U
OCYIIECTBIISITh CBOIO MTO3HABATEIILH VIO
JesITeNIbHOCTh; IPUHUMATh aKTUBHOE
y4acTue B IPyNIoBOM ydeOHOU

JIeSITCIbHOCTH
Hroro no pazneny 17
Pasznea 3. XumMud u :KU3Hb

3.1. | XuMus U )KU3Hb 4 Poib xumun B oOecrieueHuu PackpbIBaTh poiib XUMUU B PEIICHUN

HKOJIOTUYECKOM, SJHEPreTUYECKOU U
MUIEBOM 0€30M1aCHOCTH, pa3BUTUU
MenuuuHebl. [loHATHE 0 HayYHBIX
METOJaxX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKLIUH.

[IpeacraBnenust 00 0OIMIUX HAYIHBIX
MPUHIIUAIAX POMBIIUICHHOTO MOJYy4eHUs
BOKHEHIITNX BEIIECTB (HA MPUMEpPAX
MIPOU3BO/ICTBA AMMUAKa, CEPHOU
KHCJIOTBI, METAHOJIa).

YesioBeK B MUPE BEIIECTB, MaTEPUAIOB U
XUMHUUYECKUX PEAKIUNA: XUMUS U
3I0POBbE YEJIOBEKA,; MTpaBUia

W CII0JIh30BaHUS JIEKAPCTBEHHBIX

DYHEPTreTUIECKUX, CHIPHEBBIX U
AKOJIOTHYECKHUX MPOOJIEM YeJI0OBEUECTRa,
OMMCHIBATH OCHOBHBIE HAITPABIICHHUS
Pa3BUTHS XUMHUECKOW HAYKU U
TEXHOJIOTHHU.

[IpumensTh npaBuia 0€30MacCHOTO
oOpaleHus ¢ BelIeCTBaMHU,
HCITOJIb3YEMBIMH B TIOBCETHEBHOM
KU3HH, TTpaBUJjIa TIOBEJCHUS B IIEIISIX
cOEpEKEHMS 3/IOPOBBS U OKPYKaIOIIeH
MIPUPOTHON CPEbl; TOHUMATh BPe.l
(omacHOCTB) BO3JCHCTBHUS HA KUBBIC
OpraHU3MBbI OIPECIICHHBIX BEIICCTB
cMmbich nokazarens K, moscuaTe
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IIpenaparos, IIpaBujia Oe30macHoOro Ha IIpuMepax CITOCOOBI YMCHBIICHUA U

WCITOJI30BAaHMS TIpenapaToB OBITOBOM MPEOTBPAILICHUSI KX BPEIHOTO
XUMMH B IIOBCEIHEBHOM KU3HU. BEITOBasA | BO3A€iiCTBUS.
XUMHUYECKasi TPAMOTHOCTD AHaIM3UPOBATh U KPUTHUECKHU

OIICHUBATh MH(GOPMALINIO, CBI3aHHYIO

C XUMUYECKUMHU TPOLIECCAaMH B UX
BJIMSTHUEM Ha COCTOSTHUE OKpY)Karolen
CpEe.bl.

Hcnonb30BaTh MOTyYEHHBIE 3HAHUS U
npeacTaBieHus o chepax
JeSITENIbHOCTH, CBSI3aHHBIX C HAYKOM U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK
OCHOBY JIJIsl OPUEHTAIIMU B BBIOOpE
cBoei Oymymieit mpodeccruoHaIbHON
JeSITeIIbHOCTH.

[TpyHUMAaTh yyacTue B 00CYKJIEHUU
po0JIeM XUMHUYECKOM M AKOJIOTHYSCKON
HaTpaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO O3UIIMIO IO MpodieMe U
mpesiaratb BO3MOXKHBIE MTYTH €€

penieHus
Hroro no pazneny 4

OBHIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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