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denepabHas pabodast mporpamma 1o ydeOHoMmy mnpeamery «Xumus» (0a30BbId
ypoBeHb) (mpeameTHass o0iacTh «EcTecTBeHHO-HaydHbIE MpEAMETH») (manee
COOTBETCTBEHHO — IPOTPpaMMa MO0 XUMHUH, XUMUs) BKIFOYACT MOSICHATEIbHYIO 3aITUCKY,
conmepkaHue OOyUCHWMS, TUIAHUPYEMbIE€ PE3YJIbTaThl OCBOCHUS MPOTPAMMBI 110 XUMHH,
IJIAaHUPYEMbIE PE3YJIbTaThl, TEMAaTHUECKOE TUIAHUPOBAHUE.

[TosicuuTenbHast 3amucKa OTpaKaeT OOIME LeNu W 3a7a4d U3y4eHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJIOTHUECKUX MPEANOCHUIOK K €€ M3Y4eHHUI0 OO0YyJarolImMUcH,
MECTO B CTPYKTyp€ Y4eOHOro IUIaHa, a TaKXe IOJXO0Jbl K OTOOpY CoJeprKaHus,
K ONPEACJICHUIO IUIAHUPYEMBIX pEe3yJbTaTOB M K CTPYKTYpE TEeMaTHYECKOIO
TJIAHUPOBAHMS,

Conepxanue OOyYEeHHMS PpACKpbIBAaeT CoOJiepKaTeIbHbIE JIMHUHM, KOTOpPBIC
npejiaraloTcss Il 0053aTeIbHOTO M3y4YeHUs] B KaKJIOM KJacCe Ha YpPOBHE CPEIHETO
00111ero oOpa3oBaHusI.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTPaMMbl 110 XHMHH  BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE pPe3ylbTaThl 3a BECh IEepHOa OOydeHHUS Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHHs, a TaKXKe IMPEIMETHBIC TOCTHIKCHHS O00YyJaromerocs
3a KaXblil TOJ] 00y4eHUSI.

IMNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMHUH Ha YpOBHE CpeAHEro oO0IIero oOpas3oBaHMs pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «0O6 o6pa3oBaHuH
B Poccuiickoii ®enepaunn», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS (penepanbHOM
oOpa3oBaTenpbHOM mporpamMmbl  cpeaHero obmero oopaszosanus (POII COO),
npecTaBiIeHHBIX B DenepanibHOM TOCYIapCTBEHHOM OOpa30BaTebHOM CTaHAApTe
COO, c¢ yuérom Konnenuuu mpenonaBanus ydeOHOro mpeamera «XUMUS»
B o0Opa3oBarenbHbIX opranu3anusax Pocculickoin denepannu, peain3yomuX OCHOBHbBIE
oOpa3oBaTeNbHbIE TIPOTPAaMMBbI, M OCHOBHBIX TMOJIOXKeHUN «CTpaTerud pa3BUTHUS
Bocriutanus B Poccuiickorr denepanuu Ha nepuoa g0 2025 roga» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY NOJIXOJI0B K pa3pabOTKe MporpaMMbl IO XUMHUH, K ONpeIeIeHHI0 o0LIei
cTpaTernu OOy4eHHs, BOCIIUTAHMUS M Pa3BUTHs OOYYAIOMIMXCS CPEICTBAMHU Y4eOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBUIIU
koHuentyaibHbie mnonoxenus PIOC COO o B3aMMOOOYCIOBIEHHOCTH —LEJeH,
coliep)KaHusl, pe3ylIbTaTOB OOy4YeHHs M TpeOOBaHMM K YPOBHIO MOJATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTcCTBMM C JaHHBIMHU MOJIOKCHHSIMH TpOTrpaMMa Mo XuMuu (0a30BbIit
YpOBEHB) Ha YPOBHE CPEIHETO 00I1Ier0 00pa3oBaHUs

yCTaHaBIMBaeT o00s3arebHOC (MHBAapUAHTHOE) TPEAMETHOE COJICpXKaHHE,
oTpesieNsieT KOJMYECTBEHHBIE U KaUYEeCTBEHHBIE €r0 XapaKTepUCTUKU Ha KaXXIOM JdTare
U3YYCHHUs TpeaMeTa, MpelycMaTpUBaeT MPUHIUIBI CTPYKTYPHUPOBAHUS COACPIKAHUS U
pacrpezeneHus ero no kKjaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca,
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Ia€T MpUMEpPHOE paclpesesieHne Y4eOHBIX 4YacoB MO TEMAaTHUYECKUM pasfieliaM,
PEKOMEHAYET MNPUMEPHYIO IOCIEI0BATEIIBHOCT W3YYEHUSI OTHEIBHBIX TEM Kypca
C YYETOM MEXIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBA3€H, JJOTMKU Y4eOHOIO Impouecca,
BO3pacTHBIX ocoOeHHocTel odydarommxcs 10—11 kmaccos,;

NAET METOAMYECKYIO HHTEPIPETAIMIO LEJNe H3y4YeHUs] IpEeIMETa Ha YPOBHE
COBPEMEHHBIX NPUOPUTETOB B  CHUCTEME cpeaHero oOmero obpa3oBaHUS,
COJIEpKATEIbHOM XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOM MporpaMMbl  CpEAHEro 00IIero oOpa3zoBaHUs

(MMYHOCTHBIX, METANPEIMETHBIX, MIPEIMETHBIX), OCHOBHBIX
BHJIOB y4eOHO-TI0O3HABATEIbHON  JEATEeITbHOCTH oOydaronierocs o
OCBOCHMIO  coiepkaHust  mnpeaMera. Ilo  BcemM Ha3BaHHBIM — MO3HLMSIM B
nporpaMMme IO XHUMHH COOJIIOJICHA TMPEEMCTBEHHOCTh C denepaibHol pabouei
IporpaMMONl  OCHOBHOTO 00miero ob6pasoBanus 1o xumuu (s 8-9 kiaccos
00pa3oBaTesbHbIX OpraHu3anuii, 0a30BbId YPOBEHB).

XrUMHUYECKOEe 00pa30BaHME, IMOJYy4aeMOE€ BBITYCKHUKaMHU 0011e00pa30BaTeIbHON
OpraHu3alluy, SBJISAETCA HEOTHEMJIEMOM YacThio MX 00pazoBaHHOCTH. OHO CIYXHUT
3aBEpPIIAIOIIMM 3TallOM pealM3alMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUYEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHOM CHCTEME XMMHUYECKOTo 00pa3oBaHus. DTH
[IEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOABI, POPMUPOBAHUS MHUPOBO33PEHUS U
oOlel KynbTyphl YEJOBEKa, a TaKKe 3KOJIOTMYECKM OOOCHOBAaHHOIO OTHOUICHUS
K CBOEMY 3I0pOBbI0 M TNPUPOAHON cpeae. Peammsyercs xumuueckoe 00Opa3oBaHUE
0o0ydJarommxcsi Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs CPEACTBAMH Y4EOHOTO
npeaMera «XUMUs), COJAECPKAHUE U MOCTPOEHUE KOTOPOro OMPEACIICHbI B MpOrpamme
M0 XMMHH C y4€TOM crienMUKU HAyKM XUMUH, €€ 3HAUCHUS B MO3HAHUU MPUPOJIBI U
B MaTepHajJbHOM JKM3HHM OOINecTBa, a Takke ¢ Yy4eéToM OoOmux Ielner wu
IPUHIIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CPEIHEro OOIIEero
obpazoBanuss B Poccuiickoit ®eneparuu. Tak, Hanpumep, npu (HOpMHUPOBAHUU
colepkaHusl npeameTra «XUMUS» YUYTEHBI CIENYIOIIUE TMOJOXKEHHUs O crenupuke u
3HAYEHUU HAYKU XUMUHU.

XUMHS KaK DJJIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK UIpPaeT OCo0yl0 poJb
B COBPEMEHHOM IIUBUJIM3ALUU, B CO3JJaHUM HOBOW 0a3bl MaTepuajabHON KylabTyphl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PAIIMOHAIIBHOTO HAYYHOTO MBIIIIJICHUS, B CO3/IaHNE
LEJIOCTHOTO MPEACTABICHUS 00 OKPYXAIoIIEeM MHpPE Kak O €IWHCTBE MPUPOIBI U
YyeoBeKa, KoTopoe (GOpMHUpPYETCsl B XMMHUU Ha OCHOBE MOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPYXAIOIIEr0 MUPA, OCO3HAHUS B3aMMOCBSI3H MEXAY CTPOEHUEM BEILECTB, X
CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSIMU MPUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JAPYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMHs cTaja
HEOTHEMJIEMON YacCThbI0O MHUPOBOW KYJIbTYpPhl, HEOOXOAMMBIM YCIOBHEM YCIEITHOTO
Tpyda M JKU3HU Kaxjaoro uieHa oOmiectBa. CoBpeMeHHass XHMHS Kak Hayka
co3ujaTeNbHasl, KaKk HayKa BRICOKUX TEXHOJIOTUN HAMpaBlieHAa Ha PEIICHUE TJI00ATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, JHEPTreTUUECKOM, MUIIIEBOM,
HKOJIOTUYECKON 0€30MacHOCTH M OXPaHBbI 310POBBA.
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B cooTBeTcTBUU ¢ OOIIMMU LEISIMU U IPUHIIUIIAMHU CpEJIHET0 00111ero 00pa3oBaHus
comepkanue mnpeamera «Xummus» (10-11 kmaccel, 0a30BBIH  ypOBEHb W3ydeHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOUIEKYJIBTYPHYIO MOJATOTOBKY OOYYaromuxcs,
HEOOXOMUMYI0O WM IS BBIPAOOTKH MHPOBO33PCHUECKHX OPHUEHTHUPOB, YCIICIIHOTO
BKJIIOUEHHSI B KU3Hb COLIMYMA, MPOAOJIKEHHUS O0pa30BaHUs B PA3IMUHBIX OOJACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomuMy npeaMeTa «XUMHs IBISIOTCS 0a30Bble Kypchl — «Opranudeckas
xumus» 1 «OO0Ias 1 HeopraHU4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAayKW: CHCTEMA 3HAHMM 1O HEOPraHMYECKOU
XUMUU (C BKJIIOYCHHEM 3HAaHMW W3 OOIIeH XUMHH) U OpPraHWYECKOH XHMUU.
dopmupoBaHUE MAHHONH CHUCTEMbl 3HAHUW TPU HU3YYCHHH TMpeAMeTa 00eCIeuynuBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSATUMH,
3aKOHOB Y TEOPUM XHUMUHU.

CtpykTypa coaepkanuss KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHu4ecKasi XuMus» c(hoOpMHUpPOBaHa B TPOrpaMMe IO XMMHUU Ha OCHOBE CUCTEMHOTO
NoAX0/la K M3Y4YCHHMIO Y4eOHOro wmaTepuasia M OOYyCIOBJICHAa HCTOPUYECKH
000CHOBaHHBIM Pa3BUTHUEM 3HAHUN Ha ONPEIEIEHHBIX TEOPETHUYECKUX YPOBHSX. Tak,
B KypC€ OPraHWYECKOW XMMHHU BEIIECTBA pACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOMU
TEOPUU CTPOEHUS OPTAHUYECKUX COCAUHEHHI, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTABICHUN O CTpOeHUU BemiecTB. CBeleHus: 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOAOB JO CJIOKHBIX OHOJIOTUYECKH
AKTUBHBIX COEAMHECHMN. B Kypce OpraHM4eckoml XWMHUHU TMOJIy4alOT pPa3BUTHE
chopMUpoBaHHBIC Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHMsS II€PBOHAYAIILHBIC
MPEJCTABICHUSI O XHUMHUYECKOW CBSI3M, KJIaCCU(UKAIIMOHHBIX TpPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHYECKON PEAKIUU.

[Ton HOBBIM yrjaoM 3peHuss B mpeameTe «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsi HW3Y4YEHHBIH Ha ypPOBHE OCHOBHOTO oOImero o0pa3oBaHUs
TEOPETUYECKUIN MaTepuasl U (PaKTOJOTUUECKHUE CBEJICHUS O BEIIECTBAX MU XUMHUYECKOMN
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHudeckasi XuMus 00yJaronumcs
MPEIOCTABISCTCS  BO3MOXKHOCTh  OCO3HAaTh 3HAYEHUE TMEPUOAUYECKOTO  3aKOHA
C OOIIETEOPETHUECKIX M METOOJIOTUYECKUX TO3UIIHNM, TIIyOXKe MOHSITh UCTOPUUECKOE
u3MeHeHre (YHKIUNA HTOro 3akoHa — OT o0oOmaromed 10 OOBICHAIONIEH WU
ITPOTHO3UPYIOLLIEH.

Ennnas cucrema 3HaHMKW O BaXXHEHIINX BEIIECTBAX, WX COCTABE, CTPOCHHH,
CBOMCTBAaX M MPUMEHEHUM, a TaKXKe O XHUMHYECKHX PEaKIUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTekanus nomnoyHsercs B Kypcax 10 m 11 kimaccoB anemeHTamMu
COZICpKaHUs, UMEIOIIUMH KYJIbTYPOJIOTMYECKUN U MPUKIIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MTOHUMAHUIO B3aMMOCBS3U XUMUH C JIPYTMMH HayKaMU, PAcKpbIBAOT €€
pOJIb B TIO3HABATEIPHOW W TPAKTUYECKOW JIEATETHHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBXXEHHUS K IMPOIECCY TBOPYECTBA B O0JACTH TEOPHUU M MPAKTHUYECKUX
NPWIOKEHUH XUMHUHU, TMOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO
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U JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHA OCMBICIUBATH
uH(dOpMAaIUIO U TPUMEHSTH €€ JIJIsl TIOTIOHEHUS! 3HaHUM, PEIICHUs] MHTEIUICKTYyalbHbIX
U DKCIIEPUMEHTAJBHBIX MCCIENOBATENIbCKUX 3a7ad. B 1enom coaep)kaHue y4eOHOTO
npeaMeTra «XUMHUs» JAHHOTO YPOBHS M3YUEHHs] OpPUEHTHPOBAHO Ha (HOpPMHUpPOBAHHE
y 00yJaromuxcsi MUPOBO33PEHUYECKON OCHOBHI i1 TTOHMMaHUS (UI0COPCKUX HICH,
TaKuX KakK. MaTepHAIbHOE €IMHCTBO HEOPTraHWUYECKOTO W OPraHMYecKOro MHPa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTb
MPUPOJIHBIX SIBICHUN MYyTEM IKCIEPUMEHTA U PEIICHUS MTPOTUBOPEUUI MEXKTYy HOBBIMU
dbakTaMu U TEOPETUYECKUMH MPEANOCHUIKAMU, OCO3HAHUE POJU XUMHUHU B PEHICHUH
IKOJIOTUYECKUX TMPOOJIEeM, a TakKe MpoOJieM COEpexeHUs IHEPreTHUECKUX PECYPCOB,
CBIPbsl, CO3JJaHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAIOB.

B nnane pemieHus 3amad BOCHUTAHUS, PA3BUTHS U COLMAIM3AIMHN O0YJarOIINXCS
IPUHSATHIE POrPaAMMOM MO XUMHH MOAXOAbI K ONPENETICHUIO COIEPKaHUs U IOCTPOCHHUS
npeaMeTa MpeaycCMaTpUBalOT (POPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JIEUCTBHIM,
UMeIoIMX 0a30BO€ 3HAUEHHE VISl Pa3JIMUHBIX BUIOB JEATEIBHOCTHU: PELICHUS IPOoOIIeM,
MOMCKa, aHaM3a U 00padoTKu UH(GOPMALIUK, HEOOXOIUMBIX JJIs MPUOOPETEHUS OIbITa
IIPAaKTUYECKOM M MCCIEAOBATEIbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO
B [MO3HAHUU XUMHUH.

B npakTtuke npenogaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus
TaKk U Ha ypOBHE CPEAHEro o0Iero oOpa3oBaHus, IPU ONPEIEICHUN COAEpPKATEIbHON
XapaKTEePUCTHKU LIeJIed H3y4yeHUs NpeiMeTa HalpaBlICHUEM [EPBOCTENEHHON
3HAYUMOCTH TPAJAMLMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON AESITEIbHOCTH YeJIOBeKa U Kak
OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJAbTYypbl. C METOAMYECKON TOUKH 3PEHHUS TAKON
NOJIXOJT K OIPEACIICHUIO LIEJIeH N3yUEHUs ITPEAMETA SBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo AJaHHOM TOYKE 3pEHHUSI TTIaBHBIMU LEISIMHU U3YYEHUS TPeAMETa « XUMHUS
Ha 6a30BoM ypoBHe (10-11 Ki1.) SIBISOTCS:

dbopMUpOBaHUE CHCTEMbl XMMUYECKHUX 3HAHUN KaK Ba)KHEUIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOW JIEXkKAT KJIKOYEBBIE IMOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE U
NOHMMAHHUE CYLIHOCTH JOCTYIHBIX OOOOIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHUEe U pa3BUTHE TMPEACTABICHUM O HAyYHBIX METOJax IMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKUUi, HEOOXOAUMBIX IJs MPHOOpEeTEeHUs YMEHUMU
OpPUEHTHUPOBATHCS B MUPE BEUIECTB U XUMUYECKHUX SBJICHUN, UMEIOITUX MECTO B PUPO/IE,
B [IPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUH U CHOCOOOB JAESATENLHOCTH, CBA3aHHBIX C HAOMIOJCHUEM WU
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM TMpaBUil 0€30MacCHOTO
oOpalleHust ¢ BEIeCTBaMHU.

Hapsiny ¢ atuM conepxarenbHas XapaKTepUCTHKA Ieled M 3aJad H3ydeHUus
npeaMera B IporpaMMe MO XUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
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C HOBBIMU TPUOPUTETAMU B CHCTEME cpeaHero obmiero oOpa3oBaHus. CeromHs
B IPENOJaBAHUN XMUMHH B OOJIBIIEH CTEMeHU OTAAETCA MPEANOYTCHHE MPAKTHUECKOM
KOMIIOHEHTE COJIep)KaHHUsS OOY4ICHHS, OPUEHTHUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA
OI0IIe00pa30BaTEIbHON  OpraHU3allid, BJAJCIONIEr0 HE HAO0OpOM 3HaHUH, a
(GyHKIIMOHATBHOW T'PAMOTHOCTBIO, TO €CTh CIMOCO0aMH H YMEHHUSIMH aKTHBHOTO
MOJTydeHHS 3HAHUI U MPUMEHEHUsS UX B PEAIbHOM JKU3HU I PEIICHUs MPAKTHUECKUX
3amad.

B »TOli CBS3M TpU W3YydCHWM MpeaMeTa «XUMHUS» JTOMHHHPYIOIIEe 3HAUYCHHUE
pUOOPETAIOT TaKUE IEJN U 331a49H, KaK:

amanTtanys OOy4JarommMxcs K YCIOBHSIM JTUHAMHUYHO pPa3BHBAIOIIECTOCS MUPA,
dbopMuUpOBaHNE WHTEUIEKTYAIbHO Pa3BUTOHN JMYHOCTH, TOTOBOM K camM000pa3oBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIbHOMY MPHUHITHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

GopmupoBaHUEe y 00YUYAIOMIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIAN),
UMEIOIUX YHHUBEpPCATbHOE 3HAYCHHE NJISl PA3NMYHBIX BUAOB ACSATEIHHOCTU. PEIICHUS
npoOieM, TIOMCKa, aHaimm3a u  o0paboTku  uHGOpPMALMU, HEOOXOIUMBIX
JUTS IPUOOPETEHUS OTBITA ACSITEILHOCTH, KOTOPask 3aHUMAET BAKHOE MECTO B TTO3HAHUH
XMMHH, a TaKXKe JUIsl OLIEHKH C TO3ULMNA 3KOJIOIMUYECKON O€30MacHOCTH XapakTepa
BJIMSTHHUSI BEIIECTB M XMMHYECKHX IMPOIIECCOB HA OPTaHW3M YeJIOBEKa W MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W  TBOPUYECKUX
CIIOCOOHOCTEN O0Y4YarOMIMXCS: CIHOCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTb HOBBIE
3HaHHUS TO XUMHUU B COOTBETCTBHM C >KM3HEHHBIMU MOTPEOHOCTSAMHM, HCIIOJIb30BATh
coBpeMeHHbIe HH(GOPMAITMOHHBIE TEXHOJIOTHH JJIs TIOMCKA U aHATTN3a Y4eOHOM U HaydHO -
HOMYJISIPHOM UH(OPMALIK XUMUYECKOTO COACPKAHMS;

dopmMupoBaHue W pa3BUTHE y OOYYAIOIIUXCS ACCOIMATHBHOIO M JIOTHYECKOTO
MBIIUICHNS], HAOOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbhIE OCOOEHHO
HEOOXOIMMBI, B YACTHOCTH, NpPHU IUIAHUPOBAHUH ¥ TPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTITAHUE Y 00 yJaromuxcsl YOS)KIEHHOCTH B TYMAHHUCTUYECKON HATIPABICHHOCTH
XUMHH, €€ BaXHOW pOJIM B pEHICHUH TJ00aNbHBIX MPOOJeM PpalUOHAIBLHOTO
IPUPOJIOTIONH30BAHMS, TIOMOJHEHUSI DHEPreTUYECKUX PECYpPCOB U COXpaHEHUs
OPUPOJHOTO PABHOBECHs, OCO3HAaHUS HEOOXOAMMOCTH OEpEeKHOr0  OTHOIICHUS
K TIPUPOJE U CBOEMY 3J0pPOBBIO, a TakKKe MPUOOPETCHHsS OMbITA HCIOJIB30BaHUS
MIOJIYYCHHBIX 3HAHUUW I TMPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYaIUSX, CBS3aHHBIX
C XUMUYECKUMU SIBJICHHUSIMHU.

[emn w 3amaun  W3ydeHUs TMpeaMeTa «XUMUS» TONYYUIH  MOAPOOHYIO
METOJIMYECKYI0 HHTepHperanuio B pazzaene «l[lnanupyemble pe3yabTaTbl OCBOCHHUS
IporpaMMBbl TI0O XUMUWY», Olarogaps deMmy oOecreueHo YETKOe MPECTaBICHHE O TOM,
KaKie 3HaHUS W YMEHMSI HMMEIOT MPsSMOE OTHOIIEHHWE K pealn3aldd KOHKPETHOU
(178
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B ydyeOGHOM muiaHe cpemHero oodimiero oOpa3oBaHUs MPEaAMET «XUMHUs» 0a30BOT O
YPOBHS BXOAHUT B COCTaB MPeaMETHOM o0acTn «ECTeCTBEeHHO-HAaydHbBIE TIPEAMETHD».

OO6miee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX MJIsi WM3y4eHUST XUMUU — 68 wyacos:
B 10 kimacce — 34 vaca (1 gyac B Hegemo), B 11 kimacce — 34 gaca (1 yac B Hezelio).
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COJIEP)KAHUE OBYUEHUS!

10 KJIACC

Teopernvyeckue 0OCHOBbI OPraHUYECKOU XUMHUU

[Ipenmer opraHuYeckod XUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAYCHHE
B IIOJyYCHUM HOBBIX BEIIECTB W MaTepHasloB. Teopus CTPOEHHUS OPraHUYECKUX
coenquHennii A.M. BbyrtiepoBa, e€ ocHOBHbIe ToJOKeHUS. CTpYyKTypHBIE (HOPMYIbBI
OpraHMYECKUX BeIllecTB. I'omosorusi, n3oMepusi. XuUMUUECKasl CBSI3b B OPTaHUYECKUX
COEIMHEHMSIX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBienne o kiaccUpUKAUKU OpraHUYecKux BemlecTB. HomeHnkmarypa
OpPTraHMYECKHX COCITUHEHUI (CHCTeMaTH4ecKas) U TPUBHAJbHbBIC Ha3BAHUS Ba)KHEHIITHX
IPEAICTABUTEIIEH KIIACCOB OPraHUYECKHUX BEIIECTB.

JKCIepUMEHTAJbHbIE METOAbI M3YYeHNUS BELIeCTB M UX NpeBpalleHu il

O3HakoMIIeHHE ¢ 00pa3llaMyi OPraHUYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OPraHWYeCKUX BEIIECTB, HAOJIOJEHUE U  OIMCaHue
J€EMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIraHUYECKUX BELIECTB IIPU HarpEBaHUH
(mmaBneHue, OOyrIMBaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUAN psia. MeTaH U 3TaH — MPOCTEUIIINE
NPEJCTABUTENN AJKAHOB: (PM3UYECKUE U XMMHUYECKUE CBOWCTBA (peakluu 3aMeICHUs 1
TOPCHHMSI), HAX0XKJICHUE B TIPUPOJIE, TOJTYICHHE U TPUMCHECHHE.

AJIKEHBI. COCTaB M CTPOECHHUE, TOMOJIOTMYECKHU psiA. OTWIEH W MPONUIEH —
NpOCTEHIIINE NPEJACTABUTENN AJKCHOB. (QU3NYCCKHE U XMMUYCCKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TAJOTCHUPOBAHUS, THUApaTallid, OKHUCIECHUS U MOJUMEpHU3alun),
MOJIyYCHUE U IPUMEHEHUE.

Anxamuensl. OyramumeH-1,3 u MermiOyraaueH-1,3: cTpoeHHme, BaKHEHITHE
XUMHUYECKUE CBOicTBa (peakuus moiguMmepusanuu). [lodydeHne CHHTETHYECKOTO
Kay4dyKa U pPE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKUNA pAN. AUETUICH —
MPOCTEUIITUI MPECTaBUTENh AJIKUHOB. COCTaB, CTpOEHUE, (PU3NUYecKre U XUMHUECKUE
CBOWMCTBa (peakuuMy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THJApATAllMH, TOPEHU),
MOJIyYCHUE U IPUMEHEHUE.

Apenbl. beH30i1: cocTaB, cTpoeHue, GU3NIECKUE U XUMUUECKHE CBOMCTBA (peakiuu
TaJIOTCHUPOBAHUST W HUTPOBAHUS), TOIYYCHHE W TpPUMEHEHHe. Toayon: cocmas,
cmpoenue, @uauueckue u xumuueckue ceoticmea (peakyuu 2an02eHUpPOBAHUs U
HUMPOBAHUsL), NoIydenue u npumererue. TOKCHIHOCTh apeHOB. | 'eHeTHUYecKas CBS3b
MEXK]y YrJIeBOAOPOAaMHU, MPUHANICKAIIMMU K pa3IMYHbIM KJlaccaMm.

T

Kypcusom B TekcTe BBIICIEHBI D3JIEMEHTHI COJIEPKaHUS Y4eOHOrO0 Marepuana, KOTOpbIE H3Y4aroTcCs
B O3HAKOMHUTEIILHOM IUTAHE W HE BKIIIOYAIOTCS B COCTAB MPEIMETHBIX pe3ynbTaToB ocBoeHust OOII COO
Ha 0a30BOM YpOBHE.
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[IpuponHble UCTOUHUKH Yri€BOAOPOAOB. [IpupoaHbIil Ta3 U NonyTHblE HEPTIHBIE
ra3el. HedTp u e€ mpoucxoxaenue. Criocodsl nepepadoTku HeTH: TEepEroHKa, KPeKUHT
(TepMuueckuil, Katanutuyeckui), nuponus. IlponykTel mnepepa®oTku HepTH, HX
IPUMEHEHUE B MPOMBIIJIEHHOCTH M B ObITy. KaMeHHBIH yroib M OPOAYKTBI €ro
nepepaboTKHy.

JKCIepUMEHTAJbHbIE METOIbI M3YYeHNs BelleCTB U UX MpeBpallleHu il

O3HakoMIleHHE ¢ 00pa3iiaMu TIaCTMACC, KaydyKOB U pe3uHbl, KosueKinu «Hed by
U «YToiap», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HOINPOU3BOIHBIX,
MPOBEJICHNE MPAKTUYECKOH padoThI: MOJIydCHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnnie 3agaun

Brrunciienus 1no ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00béMa, KOJIMYecTBa
HMCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEAKIUH 110 HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucnopoaconep:xamue opranuiyeckue CoeUHEHUs

[IpenenbHbIe OIHOATOMHBIE COUPTHI. METaHOJI U 3TAHOJI: CTPOEHHUE, PUZNUYECKUE U
XMMHUYECKHE CBOMCTBa (pEakUMU C aKTUBHBIMU METAJUIaMH, TaJIOT€HOBOJIOPOAAMH,
ropeHre), MpuMeHeHue. BonopoHbIe CBSI3M MEXIy MOJCKYJIaMHu CHUpTOB. JlelicTBre
METaHOJIa ¥ 9TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaroMHble CIMPTHL. DTUICHIVIUKOIb U TJIMIEPUH. CTPOEHUE, (pU3nUecKre u
XAMHUYECKUE CBOWCTBA (B3aMMOJICHCTBUE CO IICIOYHBIMH METaUIAMHU, KauyeCTBEHHAS
peakuys Ha MHOIOATOMHBIE cUpThI). JleiicTBue Ha opranusMm 4yenoBeka. [Ipumenenue
[JIMLEPUHA U DTUIICHIJIUKOJIS.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [lpumenenne deHona.

Anbaerunibl U kemousvl. @opManbAETHl, aALETATBACTHI: CTPOEHUE, (pU3nyeckue u
XUMUYECKHE CBOMCTBA (pEaKkUMM OKHUCIECHHS M BOCCTAHOBJICHHUS, KayECTBEHHBIE
peakIyK), MOTYyYCHHE U IPUMEHEHUE.

Ayemon: cmpoenue, usuueckue u xumuyeckue ceoticmsa (peakyuu OKUCIEHUs U
80CCMAHOBIEHUS), NOTYYEHUE U NPUMEHEHUe.

OnHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHUCIOTHI. MypaBbHHAas U YKCYCHas
KUCJIOTBI: CTPOSHHE, (PU3NUECKUE U XUMHUUECKUE CBOMCTBA (CBOWCTBA, O0IIIKE /IS Kilacca
KHUCIIOT, peakuus d3Tepudukanuu), MoidydeHue U mnpuMeHeHue. CreapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPeICTaBUTEHN BBICIIMX KapOOHOBBIX KUCIOT. Mbliia Kak COIH
BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe IeHCTBHUE.

CrnoxxHble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPOSIU3 CIOXKHBIX
a¢upos. Kupsl. I'uaponus xupos. [Ipumenenue xupos. bruosorunueckas poib KUPOB.

VTIeBObI: COCTaB, KiaccH(UKAIMs yrieBOAOB (MOHO-, M- U MOJHCAXAPHIIBI).
['moko3a — mpocTelinii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE
¥ XUMHYEeCKHe CBoicTBa (B3ammojeiictBue ¢ rumpokcuaom wmeau(ll), oxucnenue
aMMHMa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBjIeHHE, OpOKEHUE TIIFOKO3bI),

10
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HaxXOXXIEHHUE B MPHUPOJE, MpUMeHeHue, ouomorndeckas posb. Dotocunres. Opykrosa
KaK M30Mep TIOKO3bI.

Caxaposza — npedcmasumens oucaxapuoos, cuopoau3, HaxodcoeHue 8 npupooe u
npumeHenue.

Kpaxman u uemmono3a Kak NpupofgHble moiumepbl. CTpoeHHE Kpaxmalia H
IEJUT0I03bI. DU3NYECKUE U XUMUYCCKUE CBOMCTBA Kpaxmaia (THApoJi3, KaueCTBeHHAs
PEaKIs ¢ MOJIOM).

JKcrepUMeHTAIbHbIE METOAbI H3yUeHHUsl BElIeCTB U UX NMpeBpaleHnii

[TpoBeneHue, HaAOMIOJACHUE W ONHMCAHWE JIEMOHCTPAIIMOHHBIX OITBITOB. TOPCHHE
CIHMPTOB, KAYECTBEHHBIC PEAKIIUH OJTHOATOMHBIX CITUPTOB (OKHCIICHHE ATAHOJIA OKCHUIOM
meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C THIAPOKCHIOM
menu(ll)), ampaerumoB (OKHCICHHE aMMHAuYHBIM pPacTBOpPOM okcuaa cepeodpa(l) u
ruapokcupom  menu(ll), B3amMojeicTBHE Kpaxmalla ¢ HOJOM), IPOBEICHHE
NPaKTUYECKON paOOThI: CBOMCTBA PACTBOPA YKCYCHOMN KHUCIIOTHI.

PacuéTHble 3agaun

Beraucnenus mo ypaBHEHHMIO XHUMHYECKON peakiuu (Macchl, 00béMa, KOJIMYECTBA
HUCXOJIHOTO BEIIECTBA WM NPOJYKTa pPEaKIUu IO HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM IIPOIYKTOB PEAKIINH).

A3oTcoaep:kalye OpraHn4ecKue coeIuHeHust

Amunvl. Memunamun u anuaun: cocmas, cmpoeHue, gusuyeckue u XumudecKue
ceoticmea (eoperue, g3aumooeticmeue ¢ 000U U KUCTOMAMU).

AMMHOKHUCIIOTHI Kak am(pOTEpHbIE OpraHWYecKue coeAuHeHus. Duznueckue u
XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpUMeEpe MIHIKMHA). brolornyeckoe 3HaYCHHE
aMUHOKHCIOT. [lenTubr.

benkn Kkak mOpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPUYHASI U TPETUYHAsI CTPYKTypa OeJKOB. XMMUUECKHUE CBOMCTBA OCJIKOB: TUJIPOJIU3,
JeHaTypaIus, KaueCTBEeHHbIC PEaKIuy Ha OeJKu.

JKCNepUMEHTAJbHbIE METO/AbI M3yYeHUS BelIeCTB U UX NMPeBPallleHNH
HabGnronenne u omucaHue JIEMOHCTPAIIMOHHBIX OMNBITOB. JEHATypalus OEJIKOB
MIpU HarpeBaHUU, IBETHBIE PEAKIIUKU OCJIKOB.

BrbicokomoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHBIC TIOHSITUSI XUMHUU BBICOKOMOJICKYJIAPHBIX COCIUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSSI MOJIEKYJISIpHAsl Macca.
OCHOBHBIC METOJIbI CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — TOJIUMEpU3aIvs U
MOJIMKOHEHCALINSI.

IThacmmaccewr  (noausmunen, noaunponuiien, NOJUSUHUIXIOPUO, NOTUCTIUPOTL).
Hamypanouwiti u  cunmemuueckue xayuyku (6ymaouenosviil, X10pONPeHOsbill U
uzonpenoswitl). Bonokna. namypanvuvie (Xn0nok, wepcmo, wéiK), UCKYCCMECHHbIe
(ayemammnoe sonoxHo, 8uckosa), cunmemuveckue (KaNPOH U 1A6CAH,).

11
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3KCHepl/IMEHTaJ'ILHLIe METOAbI U3YUCHHUA BCIIECTB U UX npeBpameHnﬁ
O3HaKOMIJICHHE C 06p8,3HaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIIIACTMACC,

Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peanuszanust MEXIpEAMETHBIX CBA3€M MpPU M3YYEHUH OpPraHUYECKOW XUMHH
B 10 kytacce OoCyIIeCTBIIIETCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUM, TaK W TOHATHH, SABIAIOIMIMXCA CHCTEMHBIMH [JIsl OTHEIBHBIX MNPEIMETOB
€CTECTBEHHO-HAYyYHOTO IUKJIA.

OO01ue ecTecTBEeHHO-HAYYHbIC TIOHITHS . ABJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, Kiaccu(ukanusi, NEPUOAUYHOCTb, HAONIIOEHNUE, U3MEPEHHUE,
HKCIEPUMEHT, MOJIEJIMPOBAHHUE.

®uznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJA, SHEPreTUYECKHUM
YPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHUE BEILIECTBA, (PU3MUECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: xknerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
¢doTocuHTE3, OMOJIOTHYECKU aKTHBHBIE BellecTBa (OCIIKH, YriIeBOIbI, XKUPBI, PEPMEHTHI).

['eorpadusi: mMuHepaspl, TOpPHBIE MOPOABI, IOJE3HBIE HCKOMAEMbIe, TOILIUBO,
peECYpCBL.

TexHonorus: MUILIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MHUTAHUS, MOIOIIHUE
CpEelICTBa, JEKAPCTBEHHBIE 1 KOCMETUYECKUE MPENapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

Teoperuyeckne 0CHOBbI XUMUM

XuMu4ueckui 3yeMeHT. ATom. Sapo aroma, M30TOMBI. DJIEKTPOHHAsE 000JOUKa.
DHepreTHYecKre YpPOBHHU, TOAYPOBHU. ATOMHBIE oOpOWTaiM, S-, P-, d- DIIEMEHTHI.
OcobeHHOCTH pacnpeeieHUs 3JIEKTPOHOB 110 OpOUTANISIM B aTOMaX 3JE€MEHTOB MEPBbIX
YEeTBIPEX NEPUOA0B. DIEKTPOHHAS KOH(UTypalHsi aTOMOB.

Ilepmognuecknit 3akoH u Ilepmonnueckass cHCTEMa XUMHUYECKUX DIJIEMEHTOB
A.N. Menneneera. CBsa3p nepuoguueckoro 3akoHa u llepmoandeckolt cucTeMbl
XuMHYeckux 3memMeHToB J[.J. MeHneneeBa ¢ COBpEMEHHONW TEOpUEN CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB XMMHUYECKHX 3JEMEHTOB U 00pa3yeMblX UMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB MO TpylnaM W MEepHoJaM. 3HAYECHHE MEPUOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrtpoeHue BelecTBa. XMMHUYECKas CBsI3b. BHIbI XUMUYECKOH CBsi3H (KOBaJCHTHAs
HETOJIIpHasl W TOJIAPHAs, WOHHAs, MeTajutnueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHON XMMHUYECKON CBsI3u (0OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). BogoponHas
CBsI3b. BalIeHTHOCTh. DIEKTPOOTPUIATEILHOCTh. CTEneHb OKUCIEHUS. IOHBI: KaTUOHBI
Y AaHUOHBI.
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BemiectBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

ITonsTHE O MUCTIEPCHBIX cHcTeMaX. VICTUHHBIE M KOJUIOWIHBIE pacTBOpBl. MaccoBas
JIOJIs1 BELIECTBA B pACTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuil. HomeHkIaTypa HeopraHW4ecKux
BEUIECTB. ['eHeTHMYecKas CBA3b HEOPraHMYECKUX  BEIIECTB, IPUHAJICIKAINX
K Pa3JIMYHbIM KJIaCCaM.

Xumunueckas peakius. Kinaccupukanus XMMHUYECKUX peaklnii B HEOPTaHUYECKOM
Y OpPraHUYECKOM XUMHH. 3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
IIPEBPALLECHUS] DHEPTUH IIPU XUMUYECKUX PEAKLIMAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMbie
peakuuu. XuMU4ecKoe paBHOBecHe. DAaKTOPBI, BIMSIOMINE HA COCTOSHUE XUMHYECKOTO
paBHOBecus. [Ipuanun Jle [lartense.

OnektposmTuyeckas aucconuanus. CuiabHble W ciadble 3yekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILLECTB: KUCJAasl, HEUTpanbHas, menounas. [lonsamue o 6000poOHOM
nokazamene (PH) pacmeopa. Peakunm moHHOTO 0OMeHa. [ uOpoOIU3 HEOpeaHUUecKux u
Op2aHUYeCcKUx 6eujecms.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21exkmpoauze
pacniagos u pacmeopos coneu. Ilpumenenue snekmponusa.

IKCNePUMEHTAIbHbIE METOAbI U3yYECHHUS BeleCTB M UX NpeBpPalleHuil

Hemonctpauus tabmun «llepuoguueckass cucreMa XHMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa», u3ydeHHE MOJeENeH KPUCTALIMYECKUX PEIIETOK, HaOI0/IeHNE
¥ OIMCAaHWE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3jOKEHUE MEPOKCUIA
BOJOPOJA B MPUCYTCTBUU KaTadU3aTopa, ONPEACIEHUE CPENbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHHBEPCATBHOTO WHAWKATOPA, PEAKIUU HMOHHOTO OOMEHA), MPOBEICHUE
paKkTU4YecKor paboThl «BnusiHue pa3nuyHbIX (PAaKTOPOB HA CKOPOCTb XUMHUYECKOH
peaxkuum».

PacuéTHble 3agaun
Pacuéthl Mo ypaBHEHHUSIM XHUMHUYECKUX PEAKIU, B TOM YUCJIE TEPMOXUMHUUYECKUE
pACYETHI, PaCUYETHI C UCIIOJIB30BAHUEM MTOHSTHS «MACCOBAs JOJIS1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnel. Ilonoxenne HemertamioB B llepuoamyeckon CHCTEME XUMUYECKHUX
anemenToB J[.M. MenneneeBa u 0coOOEHHOCTH CTpoeHUs aTOMOB. DU3NYECKHUE CBOWCTBA
HEMETaJUIOB. AJIoTponusi HemeTawioB (Ha mpuMepe KHUCIopoja, cepbl, (ocdopa u
yriIepoa).

XUMUYECKHE CBOMCTBA Ba)KHEHINMX HeMeTa/utoB (rajJoreHoB, Cephl, a30Ta,
docthopa, yriaeposa ¥ KpeMHHUSA) U UX COCAMHEHUH (OKCHIIOB, KHCIOPOICOICPKAIINX
KHCJIOT, BOJOPOHBIX COCTUHEHUN ).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAIUIOB U UX COCAUHECHUM.
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Meramnel. Ilomoxkenue MertaimioB B lleproanyeckoi CUCTEME XUMHUYECKUX
anemeHnToB [[.1. MenaeneeBa. OCOOEHHOCTH CTPOEHHUSI SJEKTPOHHBIX 000JI0UYEK AaTOMOB
MetauioB.  OOmue  ¢usmdeckue cBoiictBa MeTawioB. CrutaBel  METaJUIOB.
DIEKTPOXUMHUYECKUI Psii HAPSKEHUI METAJUIOB.

XUMHYECKHE CBOMCTBA BaYKHEHIIMX MeTaUIOB (HATpUH, KA, KalblHUi, MarHHi,
ATIOMUHUH, ITUHK, XPOM, JK€JIe30, ME/ib) U UX COCTUHCHUH.

O6mme cnocoObl MoMydeHus MeTawioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3awumol om xoppo3suu. llpuMeHeHre METaJIOB B ObITY U TEXHUKE.

JKCIePpUMEHTAJbHbIE METOIbI M3YUeHNs BelIeCTB U UX MpeBpallleHu il

N3ydenne koimekmuu «MeTauibl M CIUIaBB», 00pa3llOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTANILHBIX 3a/ady, HaOJI0JIeHUEe U OINHUCAHWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMO/ICHCTBHIE THIPOKCH/IA ATFOMUHHMSI C PACTBOPAMH KUCIIOT
Y 1I[eJI0YCH, KaueCTBEHHBIC PEaKIIUU Ha KATHOHBI METAJIOB).

PacuéTnble 3agaun

Pacuérel macchl BemecTBa WM 00BEMa Tra30B 1O H3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WU 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacUéThl
Macchl (00bEMa, KOJIMYECTBA BEIISCTBA) MPOJYKTOB PEAKIMH, €CIIM OJHO W3 BEIICCTB
MMEET IIPUMECH.

XuMHs U )KU3Hb

Ponp xuMuM B 00€CHEUYeHHM SKOJOTMYECKOM, SHEPreTUYEeCKOM M MHUIIEBOU
0€30MacHOCTH, pa3BUTUU MEAULIMHBL. [IoHsATHE O HAYYHBIX METO/1ax MMO3HAHUS BELIECTB
Y XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX NPHUHIMMNAX MPOMBIILJIEHHOTO MOJYYEHUS
BAKHEUIIINX BEUIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPUAJIOB. BAXKHEUIIINE CTPOUTEIIbHBIE MATEPUAIIBI,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl,  Kpacku, CTEKJIO, KEepaMuKa,  MaTepHuaibl
JUTSI DJIEKTPOHUKH, HAaHOMAaTEPHAaJIbl, OPraHnueCKUue U MUHEPAJIbHbBIE YI0OpEHUS.

XuMHST W 300pPOBbE YEJOBEKAa. IIpaBUja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0O€30MaCHOr0 MCHOJB30BAHUS MpPEenapaToB OBITOBOW XHMHH
B IIOBCEITHEBHOU JKU3HU.

MesxknpeaMeTHbIe CBSI3H

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MPH WM3yYEeHUW OOIIEH W HEOPTaHMYECKOU
xumuu B 11 kiacce ocyuiecTBisieTcs 4yepe3 MCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX [IOHSATUWA, TaK W IIOHATUHW, SBISIOIIUXCS CHUCTEMHBIMH JJISI OTHEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEeHHO-HAyYHBIC TTOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaau3, CHUHTE3, KiIaccuukamus, TEepUOJUYHOCTh, HAOJIOCHNE, OSKCIICPUMEHT,
MO/JIEJIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

®du3uKa: MaTepUsi, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOTI,
PaAMOAKTUBHOCTh, MOJIEKYNIA, SHEPreTHYECKUN YpOBEHb, BEIIECTBO, TEI0, OOBEM,
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arperaTHOe COCTOSIHME BEIIECTBA, (PU3UYECKHE BEIMYUHBI M €IUHUIBI UX HW3MEPEHHUS,
CKOpOCTb.

buonorusi: kneTka, opraHu3M, 3KocUcTeMa, buocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: mMuHEpasbl, TOPHBIC TMOPOJIBI, IOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
pPECYPCBL.

TexHonorusA: XuUMHYECKas IPOMBILIJIEHHOCTh, METAJUIYPIUs, IPOU3BOACTBO
CTPOUTEIIBHBIX ~ MAaTEpPUANIOB,  CEINbCKOXO3SIMCTBEHHOE MPOU3BOJACTBO, MUIIEBAs
IIPOMBIIIJIEHHOCTb, bapmaneBTUYECKas IIPOMBIIIJIEHHOCTb, IIPOU3BOICTBO
KOCMETHYECKUX  MpEernaparoB, MNPOU3BOACTBO KOHCTPYKLIHOHHBIX  MAaTEPHUAJIOB,
AJIEKTPOHHAS IPOMBILIJIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COOQO ycranaBimmBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHUS 00 yJaIOIIIUMHUCS
porpaMM CpeIHero oOImero o0pa3oBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbIM). HaydHO-MeTOIMYecKoH OCHOBOWM JUIsl pa3pabOTKH  IUIAHUPYEMBIX
pe3ybTaTOB OCBOEHUSI IIPOrpaMM CPETHEro oOIIero o0pa3oBaHus SIBISIETCSI CHCTEMHO-
NeATeTLHOCTHBIN MTOIXO/I.

B cooTBeTrcTBUM C CHCTEMHO-IEATENBLHOCTHBIM TMOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YJbTaTOB OCBOCHMS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUsI BBIJCIICHBI CIEAYIONINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIONIUMUCS POCCUMCKOM TpaXJAaHCKOW HUJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEIEIICHUIO;

HaJIM4Khe MOTUBAIMK K 00Y4YEHHUIO;

IIEJICHATIPABIICHHOE Pa3BUTHE BHYTPCHHUX YOCSKICHHA JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEH W MCTOPUUYECKUX TPAJAUINI 0a30BOM HaYyKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAThCS B  CBOEHU
NEATETHFHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMU, MIPUCYIIIUMHU TIEIIOCTHONW CUCTEME
XUMHUYECKOTO 00pa30oBaHus;

HaJIM4Ke TIPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH LIEITU
U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE PE3yNIbTaThl OCBOCHUS TIPEIMETa « XUMHUSD) JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCIUTATEIHHOM JESITEIbHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COIMOKYJIbTYPHBIMU, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJI€aJIaMUd POCCUIUCKOTO
TPaKIAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMH U TIPABHJIAMU TTOBEICHUS,
CITOCOOCTBYIONITUMHU  TIPOIIECCaM  CAMOIIO3HAHMS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O0YUJaAIOIIHUXCA.

JIndHOCTHBIE ~ pe3ynbTaThl  OCBOCHUS  TpeaMeTa  «XUMHUS»  OTPakaroT
c(hOpMHPOBAHHOCTh  OMbBITA T[MO3HABATEIILHOM ©  MPAKTUYECKOW  JIeATeILHOCTH
00yJaroImuXcs M0 peain3aliii IPUHITHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpasKIaHCKOro BOCIMTAHUS:

OCO3HAHHS OOYYAIOIIMMHKCS CBOMX KOHCTHTYIIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBaKCHHSI K 3aKOHY U TIPABOIOPSIIKY;

MPEICTABICHHS O COLMAIBHBIX HOPMaxX U MpaBHJaX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUIEKTUBE,;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MEATCILHOCTH MPHU CO3MaHMHU Y4eOHBIX
IPOCKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIBHBIX 3a]ad, BBITOJHECHHH XHMHYECKUX
SKCIEPUMEHTOB,;
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CHIOCOOHOCTH TOHMMATh Y IPUHUMAaTh MOTHUBBI, HAMEPEHMSI, JJIOTUKY U apTyMEHTBI
JOPYrUX MpU aHAIU3E PA3TUYHBIX BUIOB YU€OHOH AESATENbHOCTH;

2) MaTPUOTHYECKOTO0 BOCTIMTAHUA:

LEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY H©  HAYYHOMY  HACJIECOUIO
OTCUCCTBEHHOU XUMUH

YBOKEHUSI K TIPOIlECCy TBOpUYECTBA B O0O0JACTH TEOPHUM M TMPAKTUUYECKOTO
MPUMEHECHUSI XWMHUH, OCO3HAHUSA TOrO, YTO JOCTH)KCHUS HAyKH €CThb PE3YyJIbTaT
JUTUTEIBHBIX HAOMIOICHUH, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, IMTOCTOSSHHOTO
TpyZAa Y4EHBIX U TPAKTUKOB,;

MHTEpECa U TMO3HABATEIbHBIX MOTHBOB B IOJYYCHUH W MOCIECAYIOIIEM aHAIN3E
nH(OpMAIH O EPEAOBHIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCITUTAHMS

HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOIO IMOBE/ICHMUS;

CITIOCOOHOCTU OIICHUBATh CHUTYallMd, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MOCTYIKU CBOMX TOBAPHUIIEH C TO3UIIUMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJEACTBUN ITUX MOCTYIIKOB;

4) dpopMupOBaHHUSI KYJbTYPbI 310POBbSI:

MMOHMMAaHUs IIEHHOCTEN 3710pOBOro u 0e30macHOro odpasa *Ku3Hu, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UUECKOMY U TCHUXHYCCKOMY
3JI0POBBIO;

coOmoieHUsT TpaBuUi 0Oe3omacHOro oOpalleHuss C BENIeCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHUMAHMS [IEHHOCTH TMPaBHJI HHAWBHIYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOTO
MOBEACHUS B CUTYALIMAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HH JIFOJICH;

OCO3HAHHUS IOCICACTBHA W HEMPHUATHS BPEIHBIX MNpuBbIUEK (ymoTpeOieHus
aJIKOTOJIs1, HAPKOTHKOB, KYPEHHUSI);

5) Tpy/10BOT0 BOCTIUTAHUSI:

KOMMYHUKATHBHOW KOMITETCHTHOCTH B Y4E€OHO-HCCIICOBATEIBCKON ACATEILHOCTH,
00IIIeCTBEHHO T0JIC3HOM, TBOPUECKON U APYTMX BHUIIAX ACATEIHHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYacTHE B PEIICHHHM NMPAKTHYCCKHUX 3a7ad COIMATbHOMN
HaMpaBIeHHOCTH (B paMKax CBOETr0O Kjacca, IKOJbI);

UHTEpeca K TPAKTHYECKOMY HM3YUYCHHIO TIpodeccuii  pa3inuyHOrO  POoja,
B TOM YHCJIC HA OCHOBE MMPUMEHEHHUS TPEAMETHBIX 3HAHHI 110 XUMUH,

YB)KCHUS K TPYLY, JIOJISIM TPyAa U pe3yiabTaTaM TPYIOBOH JIESITCILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAILHON TPACKTOPHH OOpa3oBaHUS,
Oyayme mnpodeccud U pealr3alud COOCTBEHHBIX KWU3HEHHBIX IUJIAHOB € Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M IMOTPEOHOCTEH
00111eCTBa;
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6) IK0JIOTHYECKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU II€JIECOOOPAa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHUKY
CYILLECTBOBAHUS KU3HU HA 3EMIIE;

MOHMMAHMS  TJIOOANBHOTO  XapakTepa HSKOJOTUYECKUX MpoOsieM, BIUSHUSA
HDKOHOMMYECKHX ITPOLIECCOB HA COCTOSTHUE MMPUPOJHON U COLIMATIBLHOM CPENBI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHKEHUN XUMHM JUIsl PEIICHUs
BOIIPOCOB PALMOHAIILHOT O IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HENPUATUS JIEUCTBUU, NMPUHOCAIINX BpPEI OKPYKAIOWIEW IPUPOIHON
cpene, YMEHHsS MPOTHO3UPOBATh HEOIArONPHUSATHBIE HKOJIOTHYECKHE IOCIEICTBUS
IPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPALLATH UX;

HaJIM4YUs PAa3BUTOTO JKOJOTHMYECKOIO MBINUIEHUS, SKOJIOTMYECKOM KYIbTYPBI,
ONBITa JEATENIBHOCTH HKOJIOTHYECKOM HANPABICHHOCTH, YMEHMS PYKOBOICTBOBATHCS
UMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMAIILHOW MPAKTUKE, COCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSATH UJIEOJIOTHH XeMOo(phoOuu;

7) IEHHOCTH HAYYHOI' 0 TIO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHOMN MPAKTHKH;

MOHMMAaHUs cneu(UKA XUMHUM KaK HayKd, OCO3HaHUS €€ posid B (HOPMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO  MPEACTABICHUS
00 OKpyXaroleM MHUpE KaK O €UHCTBE MPUPOIBI U YEIIOBEKA, B MIO3HAHUU TPHUPOIHBIX
3aKOHOMEPHOCTEH 1 pelIeHUH MPoOJIeM COXpaHEHHU I IPUPOTHOTO PAaBHOBECHS;

YOEXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUHU JJIsl COBPEMEHHOM IUBUIIU3AIINU: B €€
TYMaHUCTUYECKON HAMpaBJICHHOCTH W Ba)XXHOW pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHOM KYJIBTYphI, PEHIEHUU TJ00ANTbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, SHEPIEeTUUCCKOM, MUIICBOM M KOJIOTMYECKON 0€3011acCHOCTH,
B Pa3BUTUM MEIMIIMHBI, O0CCIICUCHUH YCJIOBHH YCIEIIHOTO TPyJda M ASKOJOTHYECKHU
KOM(OPTHOM KU3HU KaKIOTO YjieHa O0IIeCTBa,;

€CTECTBCHHO-HAYYHON TpPaMOTHOCTH: MOHHUMAaHMS CYITHOCTH METOJIOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HKCIOJIB30BaTh ITOJTydaeMblIe
3HAHUS I aHajau3a U OOBSICHEHUS SBJICHUM OKPYXKAIOIIETO MHpa M MPOUCXOJISIIHNX
B HEM M3MCHCHHUH, YMEHHUS AenaTh 000CHOBAHHBIC 3aKJIOUCHHS Ha OCHOBE HAyYHBIX
(haKTOB U UMEIOIITUXCS JJAHHBIX C IEJIBI0 MOTYYCHHS JOCTOBEPHBIX BHIBOIOB,;

CITOCOOHOCTU CaMOCTOSITEIPHO MCIOJIb30BaTh XMMHUYECKUE 3HAHUS JJIS PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUsIX;

WHTEpeca K MO3HAHUIO U UCCIIEA0BATEIBLCKON AEATEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBUM C KU3HECHHBIMH
OTPEOHOCTIMU,

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3inyHbIX cdepax MnpodheccuoHaIbHOM
JEeSITETLHOCTH.
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METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS yUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpeIHero ooIero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUIS dbopMupoBaHUS MHUPOBO33PCHUS oOyJaromuxcs
MEXIUCIUTUIMHAPHBIC  (MEXKIpPEIMETHBIC) OOIICHAydHbIC IOHATHS, OTpaXKaroIue
I1EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHENU(DHUKY METOAOB TIO3HAHUS, UCTIOJIb3yEMbIX
B CCTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPIHs, SBJICHHUE, IPOIECC, CUCTEMA,
Hay4YHBIH (haKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, MCCIICIOBaHNUE,
HaOJTI0/ICHUE, H3MEPEHHUE, SKCIICPUMEHT U JIpYTHe);

YHUBEpCaIbHBIE ydeOHBbIe JeiCTBUS (MO3HABATEIIbHBIC, KOMMYHHKATHBHBIC,
PEryIATUBHBIC), oOccreunBaromue GpopmMupoBaHue (YyHKIMOHAIBLHOW TPAMOTHOCTH H
COITMAJIbHON KOMIIETEHIIUHM O0yUYarOIINXCS;

CIOCOOHOCTh OOYYaIOIIUXCA MCIOJIb30BATh OCBOCHHBIC MEXIUCIUILIMHAPHEIE,
MHPOBO33pPEHUYCCKIEC 3HAHUS U YHUBEPCAJIbHBIC YICOHBIC ICUCTBUS B MIO3HABATEIHLHOU H
COIIMAJIbHOM TIPaKTHKE.

MertanpeaMEeTHBIC Pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBCPCAIBHBIMH Y4COHBIMU
M03HABATCIbHBIMH, KOMMYHHKATUBHBIMH U PETYISITHBHBIMH JICHCTBUSAMM.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble JJornueckue aeicTByA:

CaMOCTOSITENILHO (hOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAEIATh LEJIH ACATENbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX JOCTUKECHUS,
COOTHOCHUTB PE3YIbTATHI ICATEILHOCTH C MTOCTABICHHBIMU LIEIIAMU;

HCMOJIb30BaTh TPU OCBOCHUU 3HAHUU MTPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIETSATh
XapAKTEPHBIC IPU3HAKU MOHATUA W YCTAHABJIMBATH WX B3aUMOCBSI3b, MCIIOJIb30BAaTh
COOTBETCTBYIOIIHE TOHATHSI IS OOBSICHEHUS OTACIBHBIX (DAKTOB M SIBJICHU;

BBIOMpPAaTh OCHOBAHUS W KPUTEPUU JJIs1 KIACCU(PUKAIMU BEIIECTB M XUMHUYECKHUX
peaKkuuu;

YCTaHABJIMBATh MIPUYUHHO-CJIEJICTBCHHBIE CBSI3U MEXIYy  M3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE pacCyKacHUs (MHIYKTUBHBIC, ICAYKTHBHBIC, [0 aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTM M TMPOTHBOPEYUS B PACCMATPUBAEMBIX  SIBJIICHUSX,
bopMyIUPOBAThH BBIBOBI U 3aKJIIOUCHUS;

IPUMEHSATh B MPOLECCE ITO3HAHUS, HCHOJIb3YEMBIE B XHWMHUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJEIH, IPEOOPA30BLIBATH MOIEIBHBIC IIPEACTABICHHUS — XUMUYECKHH 3HAK
(cuMBoO) 27eMeHTa, XUMHYeCKas (opMysia, YpPaBHCHHE XHMHUYECKOW peaklud —
MIPU PEIICHUHN y4eOHBIX TO3HABATEIBHBIX U MPAKTUUYECKUX 3aJ1a4, TIPUMEHSITh Ha3BaHHBIE
MO/JICJIbHBIE TPEACTABICHUSA ISl BBIABICHUS XapaKTEPHBIX IMPU3HAKOB HM3Y4aE€MbIX
BEIIECTB U XUMHUYECKUX PEAKIUU.
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ba3oBble ncciaenoBarejbCcKHe AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUSI BEIECTB U XUMUYECKUX PEAKIIN;

dbopMynHpOBaTh IEMM W 33Ja4d HCCICAOBAaHUS, WCIOJIb30BaTh MOCTABJICHHBIE U
CaMOCTOSITeJIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX
CYXICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUST YUHCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 pe3yiabTar, (HOopMYIHMpoBaTh O0OOOIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUSA, COCTABIISITH
000CHOBaHHBIN OTUET O IIPOJICTAHHON PadboTe;

MIPUOOPETATH OMBIT YYEHUYECKOW HCCIEA0BATEIbCKON U IPOEKTHOU ESTEIIbHOCTH,
MPOSIBIISITh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIIbHOMY IOMCKY METOJIOB PEIICHUS
MPAKTAYECKUX 337a4, IPUMEHCHUIO PA3JIMYHBIX METOJIOB MO3HAHUS.

Pabora c nndgopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHGOpMAIUU (HAYIHO-TIOMYJsIpHAS
JAUTEpaTypa XUMHUYECKOTO COICpKaHUs, CIpaBOYHBbIC mocobus, pecypchl MHTepHETA),
aHAIM3UPOBATh WH(DOPMAIIMIO PA3IUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(GopMyIUpPOBATH 3aMPOCH U IPUMEHSATH PA3IUYHBIE METOABI MIPH MOUCKE U 0TOOpE
uH(pOopMaIuu, HEOOXOIMMOH JIJIs1 BBIIIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeAeaEHHOrO TUIA,

npuoOpeTarb  ONBIT  KCHOJb30BaHUS  MH(OPMAILMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (POpMy mpeacTaBieHUs HHGPOPMALUU
(cxembl, rpaduKu, THArpaMMBbl, TAOJIUIBI, PUCYHKH U IPYTHE);

MCIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEJCTBa MPH paboTe ¢ XUMUYECKOU
UH(pOpMAIIUEH: TPUMEHSATh MEXKITPEIMETHbIE ((PU3NIECKHe U MAaTeMaTHYCCKUE) 3HAKH U
CUMBOJIBI, (hOPMYJIBI, A00pEBUATYPHI, HOMEHKIIATYDPY;

UCIIONBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEICTBa
HarJISJHOCTH.

KoMMyHHUKAaTHBHBbIE YHUBEPCAJIbHbIC YYeOHbIE 1eCTBUA:

3a/aBaTh BOINPOCHl IO CYIIECTBY OOCYXJTaeMOWl TeMbl B XOJ€ Juajiora
u/uni  AMCKYCCHM, BBICKa3bIBaTh HJEH, (DOPMYIHpOBaTh CBOH  MPEATIONKCHHS
OTHOCHUTEJIBHO BBINIOJIHEHUS MIPEIIIOKEHHON 3a/1a4H;

BBICTYIaTh C NPE3CHTALIMEW pPE3yJbTaTOB II03HABATEIIBHOW JIEATENBHOCTH,
ITOJIyYCHHBIX CaMOCTOSTENBHO WM COBMECTHO CO CBEPCTHHUKAMH IPU BBIIIOJHEHUN
XUMHUUYECKOTO DKCIEPUMEHTa, MPaKTUYECKOW paboThl MO HCCIIEIOBAaHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peajM3alud y4eOHOTO MPOoeKTa U (HOPMYJIHUPOBATH BBIBOJIBI
[0 pe3yabTaTaM MPOBEIEHHBIX MCCIEHOBAHUN IYTEM COTJIACOBAHUS MO3UIMU B XOHE
o0cyXieHrst 1 0OMeHa MHEHHSIMHU.
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PeryasiTuBHble YHHBepPCAJIbHbIE Y4eOHbIE 1eCTBUS

CaMOCTOSITENIbHO ~ IJAHHUPOBAaTh M OCYIIECTBISATH CBOIO  IO3HABATEIHHYIO
NeSATEIbHOCTh, Ompenessss e€ 1LenM U 3ajladyd, KOHTPOJIMpOBaTh M IO Mepe
HEO00XOIMMOCTH KOPPEKTUPOBATh NPEIaraeMblii aITOPUTM JIEUCTBHIA PU BBITIOJTHEHUU
y4eOHBIX UM MCCIIEIOBATEIbCKUX 3ajladu, BIOUpaTh Hanbosee 3 (PEeKTUBHBIN CIIOCO0 MX
pelieHus ¢ y4€TOM MOJTy4eHHs] HOBBIX 3HAHHUH O BEIIECTBAX M XUMHUYECKUX PEAKITUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEIbHOCTH Ha OCHOBE CaMoOaHaju3a u
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIE PE3YIIBTATHI OCBOEHUS Kypca « OpraHudecKas XuMUs» OTPaXkaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUM O XUMUYECKON COCTaBJISIIOIIEH €CTECTBEHHO -
HayYHOM KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SBJICHUI NPUPOJIbI, B HOPMHUPOBAHUU
MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (QYHKIHMOHAIBHOW IPaMOTHOCTH, HEOOXOJIUMOMN
JUISL pEIIEHUs TMPAKTHYECKUX 337a4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS
K CBOEMY 3J0POBBIO U IPUPOAHOU CPELIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHNUW, KOTOPAsi BKJIIFOYAET: OCHOBOIOJIATAIOIINE
NOHATUS (XMMUYECKHM D3JIEMEHT, aTOM, 3JIEKTPOHHAas 00O0J0YKa aroMa, MOJIEKYJa,
BAJIEHTHOCTbh, AJIEKTPOOTPHULIATENIbHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTast U COKpaIEHHas), MOJIb, MOJIIPHASI Macca, MOJIIPHBIA 00BEM, yriIepOTHBIN
CKeJIeT, (yHKIMOHAIbHAS TPYIINa, paJuKall, U30MEpHs, U30MEPbI, TOMOJIOTUYECKHM Ps/I,
TOMOJIOTH, YIJIE€BOAOPOABI, KHUCIOPOA M a30TCOIEpKAIUME COCAUHEHUSA, MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COSIUHEHUS); TCOPUU M 3aKOHBI
(Teopus crpoeHusi oprannueckux Bemects A.M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA S3bIK XUMHUH; MUPOBO33PEHYECKHEC 3HAHN,
JeXKalue B OCHOBE NOHUMAHUS NPUYUHHOCTU U CHUCTEMHOCTH XUMHMUYECKUX SIBJIICHWM,
(aKTOJOrMyeckue CBEJAEHUS O CBOWCTBAX, COCTaBe, IMOJY4eHUHM U 0O€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY M MPaKTUYECKOU
JESATEIbHOCTH YEI0BEKa,

c(hOpMHPOBAHHOCTh YMEHUN BBISBIATH XAPAKTEPHbIE TMPU3HAKU [OHSATHUH,
YCTAHABIMBATh MX  B3aUMOCBS3b, MCIOJIB30BATH  COOTBETCTBYIOIIME  ITOHATHSA
IIPY OIIMCAaHUU COCTaBa, CTPOEHUS U IPEBPALLEHUN OPraHUYECKUX COEANHEHNN;

chOPMUPOBAHHOCTH ~ YMEHUH  HCIIOJIb30BAaThb  XUMHUYECKYI0  CHMBOJIMKY
JUISL COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHO# ) PopmMyI
OPraHUYECKUX BEIIECTB M YPABHEHHM XMMHYECKUX PEAKLUHW, U3rOTaBIMBATH MOJEIIN
MOJIEKYJl ~OpPraHMYECKMX BELIECTB JUIA WUIIOCTPAlMM HX XUMHYECKOIO W
IIPOCTPAHCTBEHHOI'O CTPOCHMUS,

cOpMHPOBAHHOCTh ~ YMEHUW  YCTaHABIMBATh MPHUHAIJICKHOCTh  HM3Y4YEHHBIX
OPraHMYeCKUX BEIIECTB M0 MX COCTABY M CTPOCHHIO K ONPEICIEHHOMY Kiaccy/rpyrie
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coenmuHeHnid  (YrJI€BOAOPOIBI,  KUCIOPOA W a30TCOACPIKAIUEe  COCAMHCHUS,
BBICOKOMOJICKYJISIDHBIC ~ COCJTMHCHUS), JaBaTh WM Ha3BaHHWS 110 CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takke NIPHBOAWTh TPUBHAIBHBIC HA3BaHHUS OTACIbHBIX
OPraHMYECKHUX BEIIECTB (ITHJICH, MPOITUIICH, alleTHIICH, STHJICHTJIMKOJIb, TIAIEPUH, (heHOI,
dbopmanbaeru, aneTalbJeruji, MypaBbUHAs KHUCJIOTA, YKCYCHAas KHCIJIOTa, OJICMHOBas
KUCIIOTa, CTEApHHOBAsS KMCIIOTA, TIIF0K03a, PPYKTO3a, Kpaxmall, EeJUTF0II03a, TIUIIHH);

c(hOpMHUPOBAHHOCTH YMEHHUS ONPEEISITh BUABI XUMHUUECKOM CBSI3U B OPraHUYECKUX
COCAMHEHUX (OJJMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHSI TPUMEHATH IMOJOXKEHUS TEOPUU  CTPOCHHUS
opranuveckux BemectB A.M. byrnepoBa nansi oObSCHEHHS 3aBHUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPaHEHUS MACChI BEITIECTB,

c(hOpMHPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA TUMWYHBIX MPEACTABUTENCH PA3NIUUHBIX KIACCOB OPraHUYECKHUX
BeliecTB (MeTaH, 3TaH, 3THJICH, POIWICH, aleTuiIeH, Oyraaguen-1,3, MeTniaOyTaueH-
1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHIJIUKOJb, TJIMIEPUH, (DEHOJ, aleTaabAeru/,
MypaBbHHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IEJUTI0JI03a, aMHHOYKCYCHas
KHCJIOTa), W/UIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEKIY HHMH YpaBHCHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO
coipbsi (He(Th, MPUPOIHBIA Ta3, Yrojb), CIIOCOOBI MX MEPEPadOTKH M MPAKTUICCKOE
pUMEHEHHUE TTPOYKTOB MepepaboTKH,;

c(hOpMHPOBAHHOCTH YMEHHM MMPOBOIUTH BEIYMCIICHUS 1T0 XUMHIECCKUM YpaBHEHUSIM
(Macchl, 00BEMa, KOJMYECTBA MCXOJHOTO BEIICCTBA MM IPOAYKTA pPEaKIUd I10
U3BECTHBIM Macce, OO0BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX BEIICCTB
WM TIPOYKTOB PEAKIIMH);

c(hOpMUPOBAHHOCTh YMEHHUM BIIAJICTh CUCTEMON 3HAHUH 00 OCHOBHBIX METOJIaX
HAYYHOTO TO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U XUMHUYECKUX
sBIICHUI (HAOIIOJICHHE, W3MEPCHHE, DKCIICPUMEHT, MOJCIMPOBAHKE), HCIIOJIh30BAThH
CHUCTEMHBIE XMUMHWUYCCKUE 3HAHUS IS MPHHATHS PENICHUH B KOHKPETHBIX KM3HCHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH M MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh TMpaBUJia MOJIb30BaHUS XUMHUYECKOM
MOCYI0M U TaOOpaTOPHBIM 000PYI0BAHUEM, a TAKXKE MPpaBUiia 00paIeHus ¢ BEIIeCTBAaMU
B COOTBETCTBHUH C MHCTPYKIIUSIMH IO BBITIOJIHEHUIO JJa00PaTOPHBIX XUMHUECKHUX OITBITOB,;

chOpMHUPOBAHHOCT, YMEHHMM  IUIAHUPOBATh U BBITIOJHITH  XUMHYECKUN
OKCIIEPUMEHT (TIPEBpAIlEHNs OPTaHWYECKUX BEIISCTB IMPHU HATrPEBAaHUU, TMOTyICHUE
TWJICHA W M3Yy4EHUE €T0 CBOWMCTB, KAYECTBCHHBIC PEAKIIMM OPTaHMYECKUX BEIICCTB,
JeHaTypanus OCIKOB NMPH HAarpeBaHHM, I[BETHBIC PEAKIMH OCIKOB) B COOTBETCTBUHU
C MpaBUJIAMU TEXHUKH 0€30MaCHOCTH MPHU OOpaIIEHUH C BEIIECTBAMU U J1A0OPATOPHBIM
o00OpynOBaHUEM, TPEJCTABIATH PE3YIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3alMCH YPAaBHEHUH COOTBETCTBYIONIUX PEAKIUi U (OPMYIHPOBATH BBEIBOABI HA OCHOBE
ATUX PE3YJIbTATOB,;
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C(OPMUPOBAHHOCTb ~ YMEHMM  KPUTHUYECKM  aHAJU3UPOBATh  XUMHUYECKYIO
MH(QOPMAIIHIO, IOTY4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpECTBa MACCOBOW MH(OPMAIIHH,
WHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHM COOIIONATh MTpaBUia SKOJIOTUYECKH 1IE€1€CO000pa3HOro
NOBEJICHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B LENSIX COXPAHEHHUs CBOErO 37J0POBbS U
OKpY)Karollled NpPUPOAHOM Cpesbl, OCO3HaBaTh OINACHOCTb BO3ACHCTBHUS Ha IKUBBIC
OpraHMU3Mbl ONPEEIEHHBIX OPTaHNYECKUX BEILECTB, MOHUMast cMblc nokasarens 111K,
HNOSICHATh Ha MpHUMEpax CHocoObl YMEHBLIECHUS U MPEAOTBPAIICHUS HX BPEIHOIO
BO3/ICHCTBUS Ha OpTraHU3M YEJIOBEKa,;

Uil 00y4arouuxcsi € OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 370pPOBBSI: YMEHHE
OPUMEHATh 3HAHMS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMUYECKHX SIBJICHUH;

IV CIENBIX M CIa0OBUIAAIIMX OOYYaIOIIMXCS: YMEHHME HCIIONb30BaTh peIbepHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpailns 11s 3anucu XxuMudeckux Gopmys.

11 KIIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OOImas U HeopraHudecKas XUMHS)
OTpaXkaroT:

c(hOPMUPOBAHHOCTh  MPEJICTABICHUM: O  XHMHYECKOW  COCTaBJISIONICH

€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, POJIM XUMHHU B TMO3HAHUM SIBJICHUW MHPUPOIBI,
B (OpMUpPOBAHMM MBIILICHUSI U KYJAbTYpbl JHMYHOCTH, €€ (PYHKIHOHAIBLHOU
rPaMOTHOCTH, HEOOXOJMMOM [Jisi PEIICHHS MNPAKTUUYECKUX 3a7ad M SKOJOTMYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpejie;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOMOJIAraroIIne
NOHATHS (XMMHUYECKUH 3JEMEHT, aToM, H30TOI, S-, P-, O- 3JIEKTpOHHBIC OpOWTAIH
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYecKas CBs3b (KOBaJICHTHas,
WOHHAs, METaJZTMYecKas, BOJOPOIHAs), KPUCTAUTMYECKasl PEIIéTKa, THITBI XUMHUYECKUX
pEaKLMii, PaCTBOP, BJEKTPOJIUTHI, HEANEKTPOIUTHI, FJIEKTPOJIATHYECKAS TUCCOLUAIMS,
OKHUCJIMTENIb, BOCCTAHOBUTEINb, CKOPOCTh XUMHYECKOM PpEAKIHH, XUMHUYECKOE
paBHOBECHE); TECOPHUHM M 3aKOHBI (TCOPHS DJICKTPOJUTHUCCKOH  JUCCOILMAIINH,
nepuoanuecku 3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHHUs MacChl BELIECTB, 3aKOH
COXpaHEHUS W MPEBPAILICHUS YHEPTUU MPU XUMUUECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKAM SI3bIK XWMHUH, MHUPOBO33PCHUYECKHE 3HAHUS, JIEKAllue B OCHOBE
MOHUMAaHUS NMPUYNHHOCTH M CHCTEMHOCTH XHUMHYCCKHX SBICHUM, (PaKTOJOTHUECKHUE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUHU U O€30IMaCHOM HCIIOIH30BAHUN BAKHEUIITNX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOMN NESITEIbHOCTH YEJIOBEKa,

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TMPU3HAKU TOHSATHUH,
YCTaHABJIMBaTh KX B3aUMOCBA3b, HCIIOJb30BaTh  COOTBETCTBYIOLIUE  TOHATHUSA
IIPU ONMCAaHWHM HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

23



denepanbHas padouas nporpamma | Xumusi. 10—-11 kimaccel (6a30BbIl YPOBEHB)

chOpMHUPOBAHHOCTh ~ YMEHUH  UCIOJIb30BaTh  XUMHUYECKYIHD  CHUMBOJHUKY
JUIsL  cOCTaBlieHUs (QopMysl BEIIECTB W YPaBHEHUM XUMHUYECKHX PEaKLUid,
cucrematnueckyro HomeHknarypy (IUPAC) u TpuBmanmbHBIC Ha3BaHUS OTACIBHBIX
HEOpraHMYECKUX BemiecTB (yrapHbIid ra3, YIICKHCIbIA ra3, aMMHUaK, rani¢Has U3BeCTb,
HeTani¢Hasi H3BECTh, MUThEBAS COJIA, TUPHT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHH OIPEACNIATh BAJICHTHOCTb M CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOH CBS3H
(koBajieHTHasl, HWOHHAs, METAUIMYCCKas, BOJOPOJHAs) B COCAUHCHUSAX, THII
KPUCTAUTMYECKON PeMIETKM KOHKPETHOTO BelllecTBa (aTOMHasl, MOJISKYJIsIpHAsI, HOHHAs,
METAJUTUYECKast), XapaKTep CPebl B BOAHBIX PACTBOPAX HEOPTaHUYCCKUX COCAMHCHUH;

c(hOpMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAICHKHOCTH HEOPTaHUYECKUX
BEIIECTB 0 UX COCTaBY K OIpPEICIIEHHOMY Kiaccy/TpyIie COeAWHEHUH (TPOCThIe
BEIIECTBA — METAUIbl U HEMETaIbl, OKCHJbl, OCHOBaHMs, KHCIOTbHI, aM{(OTEpHbIE
THIIPOKCH/IBI, COJIH);

c()OpMHPOBAHHOCTh YMEHUH pACKpbhIBaTh CMBICT IEPUOJHYECKOTO 3aKOHa
J.1. MenneneeBa u J€EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO PYHKIIUH;

c(OpMHPOBAHHOCTh YMEHUH XapaKkTE€pPU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKHX 3JieMeHTOB 1-4 mepuogoB Ilepuoanyeckoil CHCTEMBI XUMHUYECKHUX
anemenToB J[.M. MenneneeBa, UCNob3ys MOHATHUS «S-, P-, O-3JIEKTPOHHBIE OpOHUTATIY,
(QHEPreTUYECKUE YPOBHM», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHUs CBOWMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHM MO nepuoaam u rpynnam llepuomnueckoit
CHCTEMBI XUMHUYECKHUX 31eMeHTOB J[.1. Menaeneena,

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpPH30BaTh (OMHUCHIBATh) OOIHME XUMUYECKHE
CBOMCTBa  HEOPraHMYECKWX  BEIIECTB  PA3IUM4HBIX  KJIACCOB,  NOATBEPKIATh
CYILECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKJY HEOPraHWYECKHMMH  BELIECTBAMU
C IIOMOILBIO YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUH;

c(OPMHPOBAHHOCTh ~ YMEHHUSI  KJIacCU(UUHUPOBATH  XUMHUYECKHE  peaKUuu
N0 pPa3JMYHBIM TpPU3HAKAM (YUCIYy U COCTAaBy PEAarupyrolluX BEIIECTB, TEMJIOBOMY
addekTy peakuuu, HU3MEHEHHIO CTENEHEW OKHUCICHUSI DJIEMEHTOB, OOpaTUMOCTU
PEaKINK, yIaCTUIO KaTaJIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTABIISITH YPAaBHEHHS PEAKIMI Pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAII€HHBbIE YpaBHEHHS pPEaKIMil MOHHOTO OOMEHa, yYUThbIBas YCIIOBUS,
IPU KOTOPBIX ATH PEAKIIUU UAYT 10 KOHIIA;

cOPMUPOBAHHOCTh ~ YMEHHMM  MPOBOAUTH  PEAKIHMH,  [OATBEP)KIAIOILINE
KAUYEeCTBEHHBI COCTAB Pa3JIMYHBIX HEOPTaHMYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM
yTE€M MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEILECTB;

c(OpMHPOBAHHOCTh ~ yYMEHHMM  pacKpbiBaThb  CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKLIUN MMOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOIO OanaHca 3THX
pEaAKIINH;
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c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBHUCHMOCTh CKOPOCTH XUMHUYECKOH
peakuru OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XHUMHUYECKOTO pPaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIIHero Bo3zeicTBus (nmpunnun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIekKAITUE
B OCHOBE IMPOMBIIUIEHHOTO TMOJYyYEHUS CEPHOM KHUCIOTHl, aMMHAKa, a TaKxke
c(hOpMHPOBAHHOCTD MPECTABICHUN 00 OOIIUX HAYYHBIX MPUHIIMIAX U SKOJOTUYECKUX
npobiieMax XUMHUYECKOTO MPOU3BOJICTBA,;

c(hOpMUPOBAHHOCTH YMEHUN MPOBOJUTH BBIUMCICHUS C HUCTOIH30BAHUEM MOHITHS
«MaccoBast 10J1s1 BEUIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHUM ra30B MPU XUMHUYECKUX
peakuusX, Macchl BEIIECTBA WM 00bEMA ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 Y4aCTBYIOIIUX B PEAKIMU BEUIECTB, TEIMIOBOTO 3P deKTa
peakuuyd Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BELIECTB, MIPEBPALICHUS U COXPAHEHHUS
DHEPIUH,;

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOAATh MpaBUjia MOJb30BAHUS XHUMHUYECKOU
NOCYZI0H U TaOOpaTOpHBIM 000PYIOBAHUEM, A TAKXKE MPABUIIA OOPALEHUS C BELIECTBAMU
B COOTBETCTBHH C UHCTPYKLHUSAMHU IO BBIITOJIHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB,;

C(OPMUPOBAHHOCTh ~ YMEHHUW IUIAHUPOBATH U BBINOJHATH  XUMHYECKHIl
AKCIEPUMEHT (pa3joKEHUE IMEepPOKCUIa BOAOPOJAa B IMPHUCYTCTBHM KaTajau3aTopa,
ONPENEIICHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAILHOIO MHIAMKATOPA,
BJIMSIHUE Pa3iIMUHbBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKUy, peakllud MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMKU Ha Cylb(aT-, KapOOHAT- U XJIOPUA-AaHHUOHBI, HA KATUOH
aMMOHHSI, PEIICHNE SKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMaM «Metanibi»y u « HemeTamibi»)
B COOTBETCTBUU C MPABUJIAMU TEXHUKH OE30MACHOCTH MPHU 0OpaIIeHUH C BELECTBAMHU U
7a00paTOpHbIM  OOOpYyJOBaHUEM,  MPEACTaBIATh  PE3YyJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YPaBHEHUM COOTBETCTBYIOIIMX pEaKUUid U
(opMyIupOBaTh BHIBO/IBI HA OCHOBE ITUX PE3Y/IbTATOB;

cOPMUPOBAHHOCTh ~ YMEHMH  KPUTUYECKM  aHaJU3UPOBATh  XUMHUYECKYIO
UHQOpMAIMIO, TOJNYy4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (CpelcTBa  MacCOBOM
KOMMYHHKaIMH, IHTEpHET U IpYTux);

c(OpMUPOBAHHOCTh YMEHUHN COOIIOAATH MPaBUiia FIKOJIOTUYECKHU 1IeJIECO00Pa3HOTrO
NOBEJIEHUsI B ObITY U TPYAOBOM NEATEIHHOCTH B LEISIX COXPAHEHMS CBOETO 3/10POBbS U
OKpYKAIOIIEH TPUPOAHON CpEAbl, OCO3HABaTh OMACHOCTh BO3JICMCTBHUS HA >KUBBIC
OpraHu3Mbl OIPEACIIEHHBIX BEIIECTB, NMOHMMAas cmbica mnokaszarens IIJK, moscHATh
Ha MpUMepax CrIocoObl YMEHBIIEHUS W TMPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS
Ha OpraHu3M Y€JIOBEKa;

Uil 00y4arouuxcsi € OrpaHUYEHHBIMH BO3MOKHOCTSIMU  370POBBSI: YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX I[I03HAHMS BEIIECTB U
XUMHYECKUX SABJIICHUMU,

JUISL CJETIBIX M CIa0O0BUIAIIMX OOYYaIOIIUXCSA: YMEHHUE HMCIOJIb30BaTh PelibeHO
TOYEUHYIO cucTeMy oOo3HaueHu# JI. bpaitns mist 3anvcu xumudeckux Gopmy.
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10 KJIACC
Hanmeunosaunue
No KomnunuecTtBo OCHOBHBIE BUJIBI JIEITEIILHOCTH
pa3lielioB U TEM [IporpammHoe conepxkaHue
n/n 4acoB o0 yyarommxcs

y4e0OHOTO TIpeAMeTa

Pasznea 1. Teopernueckue oc

HOBbI OPraHu

YyeCcKOM XUMUHU

1.1

IIpenmer
OPraHUYEeCKON XUMHUH.
Teopus crpoeHus
OPraHNuYeCKUX
COCTMHEHNN

A.M. byrneposa

3

[IpenmeTr opraHnyeCcKON XUMHMU:

€€ BO3HUKHOBEHHUE, Pa3BUTUE U
3HAYCHUE B MOJIYUYCHUH HOBBIX BEILECTB
Y MaTepualioB. Teopust CTpoeHUs
OPraHUYECKUX COCTUHEHUM

A.M. byrnepoBa, €€ OCHOBHbIE
nosioxeHus. CTpyKTypHBIE POPMYJIbI
OpraHNuYeCcKuX BellecTs. ['omomorus,
n3omepusa. XuMU4YECKas CBA3b

B OPraHUYECKUX COCIMHEHUSX. KPaTHbIE
CBSI3H, G- U T-CBS3U.

[IpencraBnenue o kinaccupurauu
OpraHuyeckux Beuects. HomeHnkiarypa
OPraHUYECKUX COCIUHECHUN
(cucTematuyeckas) ¥ TPUBHAIILHBIC
HA3BaHMS BAXXHEUIINX IIPEICTABUTEIICU
KJIACCOB OPTaHUYECKUX BELIECTB.
JKCNePUMEHTAIbHbIE METOABI

M3y4eHMs BelIeCTB U UX MPeBpPaIleHHI:

PackpbIBaTh CMBICIT H3y4aeMbIX
HOHATHUH (BBISIBIIATH MX XapPaKTECPHBIC
PU3HAKH ), YCTAaHABIIUBAThH UX
B3aMMOCBSI3b.

[IpuMeHATH MOJI0KEHUS TEOPUH
CTPOEHHUSI OPraHNYECKUX BELIECTB

A. M. byrnepoBa 17151 0O0BSICHEHUS
3aBHCHUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIéHHON) (OpMyIT OPTaHUYECKUX
BEIIIECTB.

OnpenensaTb BUABl XUMHUYECKOM CBS3H
(omuHapHbIe, KpaTHBIC) B OPraHUYECKUX
COCITMHECHHUSIX.

PackpsIBaTh poJp OPraHuYECKOr XUMUU
B IIPUPO/IE, XaPAKTEPU30BaATh €€
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e J/[eMOHCTpaLuu:

— O3HAaKOMJICHHE ¢ o0pasiamMu
OPraHUYECKUX BEIIECTB U MaTepralaMu
Ha UX OCHOBE;

— OMBITHI IO NPEBPAILLICHUIO
OPraHUYECKUX BEIIECTB MPU HATPEBAHUU
(maaBieHue, 0OYrIIMBaHKUE U TOPCHHE).

e JlaGopaTopHbIE OIBITHI:

— MOJIEJIMPOBAHUE MOJIEKYII
OPraHNYECKUX BEILIECTB

3HAUYCHUE B JKM3HH YEJIOBEKA,
WJUTIOCTPUPOBATH CBSI3h C IPYTUMU
HayKaMH.

HabmonaTe 1 ONKMCHIBATH
JIEMOHCTPAIIMOHHBIC OIBITHI; POBOIHUTH
Y OIMCHIBATH JJTAOOPATOPHBIC OIBITHI U
npakTHuecKue paboThl

Hroro no pazneny

Paznen 2. YrieBoaopoabl

2.1 | IlpenenbHbie
YIIEBOJIOPOJIBI —
AJIKaHbBI

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHN psAn. MeTaH u 3TaH —
IPOCTEHIINE NPEICTABUTENN AJIKAHOB!
COCTaB, XUMHUYECKOE CTPOEHUE,
¢u3nyeckrue u XMuMHUYECKUe CBOMCTBA
(peakiuy 3aMeIICHNS ¥ TOPEHUST),
HAX0XJACHUE B IPUPOJIE, ITOTYICHHUE U
IPUMEHEHUE

2.2 | HenpenenbHbie
YIJI€BOJIOPOIBI:
aJIKEHBI, aJIKaJUECHBI,
AJIKWHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIIEH —
IIPOCTEUIIINMN TPEACTABUTEID AJTKEHOB!
COCTaB, XUMHUUYECKOE CTPOEHUE,
dbu3nUecKue 1 XUMHUIECKUE CBOMCTRA
(peakuuu rugprupoBaHus,
rajoreHMpOBaHMs, TUAPATALINH,

PackpbIBaTh CMBICIT U3y4aeMbIX
NOHATHH (BBISIBIIATH UX XapaKTePHBIC
MPU3HAKH ), YCTAHABIIUBAThH UX
B3aMMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOLIME TIOHATHUS

IIPU OTNIMCAHUU COCTaBa, CTPOCHUS U
IIPEBPAILLCHUNA OPraHUYECKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYIO CHUMBOJIUKY
JUTSL COCTABJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIEéHHON) (hOpMYIT OPTaHMYECKUX
BEIIIECTB.

YcTaHaBnmMBaTh MPUHAJICKHOCTH
BEIIECTB K OIpeNeIeHHOMY Kiaccy
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OKHCJICHUSI ¥ TIOJITUMEPHU3ALINH )
HaxOXJCHUE B IPUPOJIE, MTOTyICHUE U
IIPUMEHCHHUE.

Anxanuensl. Oyranuen-1,3 u
MeTunoyTaaueH-1,3, XuMuaeckoe
CTPOCHHE, PEeaKIIHS OJIUMEPHU3ALINH,
MpUMEHEeHne (1J11 CUHTE3a
IIPUPOTHOTO U CHHTETHYECKOTO
KaydyKa U pEe3UHBI).

AJIKMHEI. COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTHICCKUAN PSI.
ALIETUJIEH — TPOCTEHIITNNA
MPEACTABUTEIb ATKWHOB. COCTAB,
XUMHUUYECKOE CTpOeHUE, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA (peakinuu
TUAPUPOBAHUS, TAIOTEHUPOBAHN,
rHApaTalliKi TOPCHMS ), HaXO0XKICHHE

B IIPUPO/IC, MOTyICHUE H IPUMCHECHHUE

2.3

ApomaTtuueckue
YIJIEBOJA0PO/IBI

ApeHbI. OEH30J1I U TOJIy0JI, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
dusznyecKrue u XUMHUYECKHEe CBOMCTBA
(peakuuu raJoreHupoOBaHus U
HUTPOBAHU), MOJTyICHHE

U npuMeHeHue. Bausinue 6en3ona

Ha OpraHu3M 4esoBeka. | eHeTnyeckas
CBSI3b YIJIEBOJIOPOOB

YIJI€BOIOPOJIOB 0 COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKOW HOMEHKJIATYPE;
IPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTAaBUTEIICH
yIJI€BOIOPOJIOB.

OrnpenensTe BUABI XUMUUECKOUN CBSI3U
B MOJIEKYJIaX YIJI€BOJOPOIOB,;
XapaKkTepu30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3zoBaTh COCTaB, CTPOEHUE,
npuMeHeHue, (U3nIEeCKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIINE
CIOCOOBI TTOTYYEHUS] TUITUYHBIX
MPEACTABUTEIICH pPa3IMYHBIX KJIACCOB
yIJ€BOJOPOIOB (METaHa, 3TaHa,
ITUJICHA, alleTHIIeHa, OyraaueHa -1,3,
OeH30I1a, TOJIyoJIa).

BBISBISTE FEHETUUECKYIO CBSI3b MEXKIY
YIIE€BOJOPOIAMH U MTOATBEPKAATh €€
HaJIM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pEaKIui C UCTIOJIb30BaHUEM

CTPYKTYPHBIX (hOpPMYJI.
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2.4

[Ipuponnsie
VMCTOYHHKHU
YIIEBOAOPOIOB U UX
nepepaboTka

[Tpuponnsiii ras. IlomytHbie HePTIHBIC
ra3el. HeTh 1 €€ mpoucxoxaeHue.
Cnioco0bl nepepaboTku HedTH:
MEePEroHKa, KPEKHHT (TepMUYCCKUH,
KaTamuTHIeckuil). [IpoaykTe
nepepaboTku HepTH, UX TPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B OBITY.
KameHHbII yroJib U IPOAYKTHI €70
nepepadoTKu.

JKCIepUMEHTAIbLHbIE METObI
U3y4eHMs BellecTB

U UX MPeBpAallleHHI:

e JleMOHCTpanyu:

— xosutekiuu «HedTb» 1 «YTromuby,

— BugeodparmeHnT «BynkaHuzamus
PE3UHBD.

e JlaGopaTtopHbIE OMBITHI:

— Ka4yeCTBEHHOE ONPENEIICHUE YIIEpoaa
¥ BOJIOPOJIa B OPraHUYECKHUX BEILECTBAX;
— O3HAKOMJICHHE ¢ 00pa3iamMu
IJ1aCTMACC, KAy4yKOB U PE3UHBI;

— MOJEJIHMPOBAHUE MOJIEKYJT
YIIIEBOJOPOIOB U
rajgoreHOoMpPOU3BOIHBIX.

e [IpakTuueckue paboOTHI:

Ne 1. [lonyueHue 3TuEHA U U3YYECHHE
€ro CBOMCTB.

XapakTepru30BaTh HCTOUHUKU
YIIIEBOJIOPOIHOTO CHIPhs (He(TH,
TPUPOTHBIN ra3, Yrojb), CIIOCOObI UX
nepepadoOTKU U MPaKTUYECKOE
IPUMEHEHUE NOJTy4aeMbIX IPOJYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl T0O3HAHUS — IPOBENICHUE,
HaOJII0/IEHUE U ONTUCAaHNE XUMUYECKOTO
aKcniepuMeHTa (JIA00OPATOPHBIE OIBITHI U
HPaKTHYECKUE PAOOTHI).

CnenoBaTh npaBuiiaM 0€3011aCHOM
paboThI B J1abopaTopuu

IIPY UCIIOJI30BAaHUU XUMUYECKOM
HOCYZIbl U 00OPYAOBaHMSI, @ TAKXKe
npaBujiaM 0OpaIeHus ¢ BEIIECTBAMHU

B COOTBETCTBUH C HHCTPYKIUSAMHU
BBITIOJTHEHUS Ta00PAaTOPHBIX OIBITOB U
IPAKTHYECKHUX padOT MO MOJIYYEHHUIO U
M3YUEHHUIO0 OPTaHNYECKHUX BEIIECTB.
[IpencraBiasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIUI
U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BHIYHCICHUS

JUTSI OTIpE/ICNIEHUS MOJIEKYJIIPHON
(opMyJIbl OpraHMYECKOI0 BELIECTBA,
110 YPaBHEHUIO XUMUYECKON PeaKIiu.
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e PacuéTHbIe 3aga4u.

— OIpeeNieHne MOJIEKYIIPHOI
(GhopMYyJIbI OPTaHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JOJISIM aTOMOB
XAMHYECKHUX DJIEMEHTOB,

— Ppacy€Thl MO YPABHEHUIO XUMUYECKOU
peaKiu

CaMOCTOATENBHO IIJIaHUPOBATh U
OCYILECTBJISITH CBOIO IT03HABATEIbHYIO
JESITEIIbHOCTD; IPUHUMATh AaKTUBHOE
Y4acCTHE B TPYIIIOBOM y4eOHOM
JESATEIbHOCTH

Hroro no pazneny

13

Pasznen 3. Kuciaopoacoaep:kammue opranmueckue coeJnHeHUus

3.1

Crouptsl. PeHon

3

[IpenenpHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHOJI, XUMHUYECKOE
CTpOeHHE, PUBHNICCKUE U XUMHUICCKHUE
CBOMCTBA (pPEeaKIMK ¢ AaKTHBHBIMHU
MeTaJlJlaMH, TaJOT€HOBO0PO/IaMH,
ropeHue), npuMeHenue. BogopoaHas
CBsI3b. DU3HOJIOTHYECKOE NCHCTBHUE
METaHOJIa U ATAHOJIa HA OPTaHU3M
YyeJIoBeKa.

MHoOroaToMHbIE CHUPTHI: STHJICHTIIUKOJIb
Y TJIMLEPUH, XUMUUYECKOE CTPOCHHUE,
(dbu3nyecKre u XMMUYeCK1ue CBOMCTBa
(B3aMMOICHCTBHUE CO IIETOYHBIMU
MeTajlllaMH, KaueCTBEHHAs PeaKIus
Ha MHOTOAQTOMHBIE CITUPTHI).
dus3noIoruuecKoe AeHiCcTBUE

Ha opraHusM uesioBeka. [[pumenenue
[JIMIIEPUHA U ATUIICHTIIUKOJIS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHUH (BBISBIIATH UX XapaKTePHbBIC
MPU3HAKH), YCTAHABJIMBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHSATHS

IIPU OMKUCAHUU COCTaBa, CTPOCHUS U
IIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOM) (hOPMYIJT OPTaHUYECKHUX
BELIECTB.

VYcranaBiaMBaTh NPUHAMIECKHOCTD
BEILIECTB K ONPEACICHHOMY KJaccy

10 COCTaBY M CTPOEHUIO, Ha3bIBATh UX
M0 CUCTEMAaTH4YEeCKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enon. CTpoeHre MOJIEKYIIHI,
bu3nIecKue 1 XUMHIECKUE CBOMCTBA
denomna. TokcuaHocTh eHOa, ero
bu3HOIOTHIECKOE TCHCTBUE

Ha OpraHusM 4enoBeka. [[pumenenue
¢denoa

3.2

Anpneruanl.
KapOoHoBbBIE KHCIOTHI.
CnoxHble 3(UpsI

Anpaerunbl: GopMabIETHI U
areTaNbICTH ], XHMHIECKOE CTPOCHHUE,
dbusznUecKkue U XUMHUIECKUE CBOMCTRA
(peakmuu OKMCIICHUS U BOCCTAHOBJICHU,
Ka4eCTBEHHBIC PEAKIINH), TOJIyICHUE U
MIPUMEHCHHE.

OHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHCIIOTa, XUMHUYECKOE CTPOCHHUE,
dbu3nuecKkue 1 XUMHIECKUE CBOMCTRA
(oOmire cBOMCTBa KUCIOT, peaKlus
STepUHUKALINH), TTOTyICHHE U
npuMmeHeHne. CTeapruHOBas M OJISHHOBAS
KHUCIIOTHI KaK MPEICTaBUTENN BBICIITUX
KapOOHOBBIX KUCJIOT. MblJIa KaK COJU
BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MOIOILIEE IEUCTBHE.

Cnoxubie 3¢Upbl KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ 'uapom3
CIOXHBIX AGUPOB. KHUphI Kak

OT/ZIEJIbHBIX IIPEACTABUTEIICH
KUCJIOPOJICOAEPKAIMX COCAUHECHUM.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npUMeHeHue, GPU3NYECKue 1
XAMHYECKUE CBOKMCTBA, BAXKHEUIIINE
CIIOCOOBI TTOTYYEHUS] TUTUYHBIX
MIPEACTABUTEIICH pPa3IMYHBIX KJIACCOB
KHCJIOPOJICOAEPKAIMX COCTUHEHUN
(MeTaHoJa, 3TaHOJIA, TIIHIICPUHA,
denoua, hopmanbaeruia,
aleTAIbACTUA, YKCYCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMala,
[EJUTIOJIO3BI ); BBISIBIISITH T€HETUYECKYIO
CBSA3b MEXKY HUMH U MOJATBEPKIATH €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX
pPEAKLHI C UCTOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U TPUMEHEHUE JKHUPOB,
XapaKTepU30BaTh X 3HAUCHUE

JUTS1 5KU3HEAESATEIbHOCTU OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3ACHCTBUSI
Ha KHUBBIC OPTAaHU3MBbI OTIPEICTICHHBIX
OpPraHUYECKUX BEIECTB, MOSICHATD

Ha MpUMepax CrocoObl YMEHBILICHUS
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MIPOU3BO/IHBIE TJIMIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['MaApoIn3 5KUpoB

3.3

YrieBoabsl

YrieBoasl: cocTaB, Kiaccupukams
yI€BOA0B (MOHO-, TU- U
noiucaxapuibl). ['moko3a —
MPOCTENIINN MOHOCAXaAPU:
O0COOEHHOCTH CTPOEHHS MOJIEKYJIbI,
bu3NYecKue u XMMHUYECKHUE CBOMCTBRA
TJIIOKO3bI (B3aHMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHUa4YHbIM PacTBOPOM OKCH/JIa
cepeodpa(l), BoccraHoBcHHUE, OPOKCHHE
TJIFOKO3bI), HAXOXICHUE B PUPO/IEL,
MPUMEHEHHUE TIIFOKO3bI, ONOJIOTHYECKas
POJIb B KU3HENIEATEILHOCTH OpraHu3Ma
yenoBeka. @oTocuHTe3. pyKTO3a KaK
U30MEp TITFOKO3BI.

Caxapo3a — npeICTaBUTENb
JcaxapyI0B, TUIPOIIU3 Caxapo3bl,
HAXO0XJCHUE B IPUPOJIC U PUMEHEHHE.
Kpaxman u memitono3a Kak mpupoaHbIe
MOJIMMEPHI. CTPOEHUE Kpaxmaa u
IEJUTIONIO3b], PU3NUYECKHE U XUMUYSCKHEC
CBOMCTBa Kpaxmaja (THIpoJn3,
KaueCTBEHHAS PEaKITUs C HOJIOM).
IKCNePUMEHTATbHbIE METO/IbI

M3y4YeHHs] BelIeCTB U UX NMPeBPALeHUI:

U TIPEIOTBPAIlCHHS UX BPETHOTO
BO3/ICHCTBHUS Ha OpraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — IIPOBEICHHUE,
HaO0JII0ICHUE U ONUCAHUE XUMUYECKOTO
aKcTiepuMeHTa (JJAOOPaTOPHBIE OIBITHI U
MIPaKTHYECKHUE pabOTHI).

CrnenoBathb npaBuiaaM 0€30MacHOM
paboThI B J1a0OpATOPHUU

MIPY MCTIOJIb30BAaHUH XUMHUYECKON
MOCY/bl U 000PY0BaHUS, & TAKXKE
MpaBuUjiaM 0OpaIeHus ¢ BEIECTBAMHU

B COOTBETCTBUU C HHCTPYKIIUSIMU
BBITIOJTHEHHUS JTAOOPATOPHBIX OMBITOB

U TIPAKTUYECKUX PabOT MO MOTYICHHUIO
Y U3Y4EHUIO OPTaHMUYECKUX BEIIECTB.
[IpencraBnstTh pe3yiabTaThl
HKCIIEPUMEHTA B (pOpME 3amucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKIIUN
W JIeNaTh BEIBOBI HA UX OCHOBE.
[TpoBOINTH BEIYMCIICHHUSI

JUTSI OTIPECIICHUSI MOJICKYJISIPHOU
(bopMyJIBI OPTaHUYECKOTO BEIECTBA,

110 YPaBHEHUIO XUMHYECKOU PEaKIINH.
CaMoCTOsITeNbHO TIJIAHUPOBATH U
OCYILIECTBIISITh CBOIO TMIO3HABATEIHHYIO
NeATEeTbHOCTh; MPUHUMATh aKTUBHOE
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e JlaGopaTOpHBIE OMBITHI:

— rOpPEHUE CIIUPTOB;

— B3aUMOJEHCTBHE IIULEPUHA

¢ ruapokcugom meau(ll);

— KauyeCTBEHHBIE PEAKINU aJIbIACTUI0B
(OKuCTIEeHMEe aMMUAYHBIM PACTBOPOM
okcuja cepedpa v TuIPOKCUIOM
meau(ll));

— B3aUMOJEHCTBHE KpaxMala ¢ UOA0M.
e [IpakTrUueckue paboOTHI:

Ne 2. CoiicTBa pacTBOpa yKCyCHOU
KHUCJIOTHI.

e Pacu€THbie 3a1aun:

— ONIPENETICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO BEIIeCTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX IJIEMEHTOB U 10 Macce
(00BEeMY) MMPOTYKTOB CTOPAHUS;

— pacu€Thl 10 YPABHEHUIO XUMUYECKOM
peakiuu

ydacTHe B IPYIIOBOM ydeOHOM
JIEATEIIbBHOCTH

Wtoro mo pa3neny

13

Pa3zaen 4. A3oTcoaeprkaniue

.

n

OpPpraHm4eCKue COCANHCHUSA

41 T AMUHEL 3 AMWHBI. METHJIaMUH — NPOCTCHIINN PackprIBaTh CMBICT HU3y9aE€MBbIX
AMUHOKHUCIIOTHI. MPECTAaBUTENIb AMUHOB. COCTAB, NOHATHH (BBISIBIIATH UX XapaKTePHBIC
benkn XUMHUYECKOE CTPOCHUE, PU3NYECKUE U MPU3HAKHU), YCTAHABIUBAThH UX

XHMHYECKHE CBOMCTBA (peaKiuu

B3aNMOCB3b, UCIIOJIb30BAaTh
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C KUCJIOTaMH " FOpCHI/ISI), HaXO0XIACHHC
B ITpHUpOAcC. AMMHOKHCIIOTHI KaK

aM(oTepHbIE OpraHUYECKHE COCTUHEHUS.

duznyeckre 1 XMMUYECKUE CBOMCTBA
aMHHOKHCIIOT (Ha IpUMeEpe TIIAINHA).
buosnoruueckoe 3HaueHUE aMUHOKHUCIIOT.
CuHTE3 IIENTUIOB.

benku kak npupoHbIEC MOJIUMEPHI.
[lepBudHast, BTOpu9IHas U TPETUIHAS
CTPYKTYypa 0elIKoB. XUMUUYECKHUE
CBOMCTBA OEJIKOB: TUJIPOJIU3,
JeHATypaIys, KaueCTBCHHBIC PEaKIINH
Ha OEJIKH.

DKCNepPUMEHTATbHbIE METO/IbI
U3Y4YeHHs BellleCTB M UX MPeBPaIlleHHii:
e J/lemoHCTpanmu:

— JleHaTypaius OeTKOB IMPU HATPEBAHUH,
— IIBETHBIC PEaKIUu OEIKOB

COOTBETCTBYIOIIME MTOHSATHUS
NP OMUCAHUM COCTaBa, CTPOCHUS U
MPEBpPAIIEHUN OPTraHUYECKUX
COCIMHEHUH.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaIEHHOM) hOpMyIT OPTraHUYECKUX
BEIIIECTB.

Omnpenenars MPUHAAIC)KHOCTh BEIIECTB
K ONPEJICIICHHOMY KJIacCy IO COCTaBy U
CTPOCHHUIO, Ha3bIBATh UX

M0 CUCTEeMaTHUYE€CKOW HOMEHKIIATYpE;
MPUBOJIUTH TPUBUATILHBIC HA3BAHUS
OTJENBHBIX MIPEICTABUTEICH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHE CBOMCTBA, BaXKHEUIINE
CIIOCOOBI TTOTYYCHUS TUITHYHBIX
npeJicTaBUTeNIel a30TCOAEpKaIINX
CoeIMHEHUH (METHIaMHIHA, TJIUIIMHA,
OeJKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEJIKOB; TIOSCHATH
Ha TIpUMeEpax 3HaueHue OCIKOB

JUTsl OpraHr3Ma 4eJIoBeKa.
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Hcnonb3oBaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HAOTIOAATh U
OIMKCHIBATH JIEMOHCTPAIIMOHHBIN
JKCIEPUMEHT.

CamocTosTeNbHO MJIAaHUPOBATH U
OCYILIECTBJISITh CBOIO ITO3HABATEIBH YIO
NEeATENbHOCTh; IPUHUMATh AKTUBHOE
ydacTHe B IpyNIoBod yueOHOU
NeATEIbHOCTH

Hroro no pazneny

3

Pa3neun. 5. Beicokomosieky asipHble COeIHH

CHUHA

5.1

I;racTtmacchl.
Kayuykn. Bonokna

2

OCHOBHBIE IOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COSTUHEHU:
MOHOMEP, NOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHBb TTOJIMMEPHU3ALIAN, CPEITHSISA
MoJieKyssipHas Macca. OCHOBHBIC
METO/Ib CHHTE3a BEICOKOMOJICK YIS PHBIX
COEIMHEHUN — MOJIMMEPU3ALINS U
TIOJIMKOH ICHCAITHS.

[Tnactmacch (OMMATHIICH,
TIOJIATIPOITHJICH, TIOJTUBHHIIIXJIOPHI,
nonuctupos). HarypaibHeiii u
CUHTETUYCCKUE KayTyKH
(OyTaaMeHOBBIH, XJIOPOIIPEHOBHIN U
M30IMPCHOBBINT). BoJlOKHA: HATYpasIbHbIC
(XJIOTOK, TIEPCTh, MIEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

Biianers nzy4aeMbIMUA XUMUYECKUMHU
NOHATHSIMU: PACKPBIBATH CMBICI
U3y4aeMbIX IIOHATUNA U IPUMEHATH OTH
MOHATHSI TIPU ONIMCAHUU COCTaBA U
CTPOEHMS BBICOKOMOJIEKYIIAPHBIX
OpPraHUYECKUX BEILIECTB,

JUTsl OOBSICHEHUS OTACNBbHBIX (PAaKTOB U
SIBJICHU .

Hcrnonp30BaTh XUMHAYECKYIO CHUMBOJIMKY
JUTSL COCTaBJICHUS CTPYKTYPHBIX (POpMYIT
BEILIECTB U YPABHEHUHN pEaKLUN
MOJIMMEPU3ALNH U TTOJIMKOHAEHCALINH .
OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacIpOCTPaHEHHBIX BUJIOB
IIJJaCTMACC, BOJIOKOH; IPUMEHEHHUE
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BUCKO3a), CHAHTETHYECKHUE (KalpoH U
JIaBCaH).
IKCNepPUMEHTATbHbIE METObI

H3YyICHUSI BEIIECTB U UX npeBpameHuﬁ:

e J/leMOHCTpanmu:

— O3HaKOMJIEHHE ¢ o0pa3uamMu
IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KAy4yKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonb3oBaTh CCTCCTBCHHO-HAYYHbIC
MCTOJbI IIO3HAHUA — Ha6JIIOI[aTI) u
OIIKUChIBATh I[CMOHCTpaHI/IOHHHﬁ
OKCIICPUMCHT

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

34
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11 KJIACC
Hanmeunosaunue
No KomnnyecTBo OCHOBHBIE BUJIBI JIEITEIILHOCTH
pa3lielioB U TeEM IIporpamMmmHoO€E coaepkaHue
m\I1 YacoB o0 y4Jaromuxcs

y4eOHOTr0 TIpeIMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUMHH

1.1

CtpoeHue aToMOB.
[lepuonnueckuit
3aKOH U
ITepnonuueckas
CHCTEMa XUMHYECKUX
AJIEMEHTOB

JI.1. MenpaeneeBa

3

Xumunueckuit snemeHt. AtoMm. CoctaB
aToMa, U30TOIbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe ypOBHH,
MOIypOBHHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-amementTsl. OCOOEHHOCTH
pacmpenesieHus dJICKTPOHOB

110 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBITNX TTEPUOIOB. DIEKTPOHHAS
KOH(UTypaIusi aToOMOB.
[Tepronnueckuii 3aK0H U
[lepuonuueckas cucTeMa XUMHUECKUX
anemenToB [l. 1. MenpaeneeBa. Csi3b
NEPUOUIECKOTO 3aKOHA U
[leproauyeckoi CUCTEMBI XUMHUUECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
MU3MCHCHUS CBOMCTB XMMHYECCKUX
AJIEMEHTOB M 00pa3yeMbIX HMHU MPOCTHIX
Y CJIOXHBIX BEIIECTB IO TPYIIIaM |
neprojaM. 3HaYCHHE MePUOMIECKOTO
3aKOHA M CHCTEMBl XHMHYECKUX

PackpbiBaTh CMBICIT H3y4aeMbIX
HOHATHH (BBISIBIIATH UX XapaKTepHBIC
MPU3HAKU), YCTAHABIUBATh UX
B3aMMOCBS3b.

PackpbiBaTh CMBICIT IEPUOTUIECKOTO
3akoHa [[. 1. Meneneena u
JIEMOHCTPUPOBATH €TI0
CHUCTEMAaTU3HUPYIOIIYIO,
0OBSICHUTEITLHYIO U MIPOTHOCTHYECKYIO
byHKIMY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE aTOMOB XUMUYECKUX
AJIEMEHTOB 1—4 TIepHOI0B, UCTIOIB3YS
HOHSATHSA S-, P-, d-3JIEKTPOHHBIE
opOHUTalIN, YHEPTECTUICCKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MCHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB U UX COCTMHECHUH

10 TIEPUOJIaM U TPYIIam
[lepnoarueckoi CUCTEMBI

. . Menneneena

37



®denepanbHas padouas mporpamma | Xumus. 10—-11 kimaccel (6a30BbIi YPOBEHD)

anemenToB .M. MenpaeneeBa

B Pa3BUTHM HAYKH.
JKCIepUMEHTATIbHbIE METO/IbI
U3y4YCHUSI BeIIECTB M UX MPEeBPALLCHUIA:
e J/leMOHCTpanmu:

Bunsl Tabmun «Ilepuoguueckas cucrema
XUMHUYECKHUX SJIEMCHTOB

J.1. MennaeneeBa»

1.2

Ctpoenue BemiecTna.
MHoroob6pasue
BEILIECTB

CrpoeHue BemecTBa. XUMUYECKas CBS3b.
Buibl (KOBaJIeHTHASI HETIOJIAPHAS U
HOJISIpHAs, MOHHAS, METAJUTNYECKast) U
MEXaHH3Mbl 00pa30BaHUS XUMHYECKON
CBs13U (OOMEHHBIN U TOHOPHO-
aKLENTOPHBIN). BomopoaHas cBs3b.
BaneHntHoCT®b.
DJIEKTPOOTPUIIATEIHHOCTh. CTENEHb
okucyieHus. KaTuOHbBI 1 aHUOHBI.
BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI.

3aKOH MMOCTOSTHCTBA COCTaBa BEILIECTBA.
Tubl KPUCTATIIMYECKUX PEIIETOK U
CBOMCTBA BEIICCTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopbl. KoandyecTBeHHBIE
XapakTEepUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PaCTBOPE).

PackpbiBaTh CMBICIT H3y4aeMbIX
HOHATHH (BBIIEIATH UX XapaKTCPHBIC
MPU3HAKK) U IPUMEHSATH 3TH TIOHITHS
IIpY ONMCAHWUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 OOBSICHEHHS OT/ICIIbHBIX
(aKTOB U ABJICHUM.

OnpenensTe BUIbl XUMUUYECKOU CBSI3H
(KOBaJICHTHOM, MOHHO,
METAJUIMYECKOM, BOJIOPOTHOM)

B COCJIMHEHUSX; TUIl KPUCTALTAYECKON
PEILIETKA KOHKPETHOI'O BEIIECTBRA.
OrnpenensTe BAJIGHTHOCTh U CTEINECHb
OKHCJICHUS] XUMUUYECKHUX 2JIEMEHTOB

B COCJIMHEHUSX Pa3JIMYHOTO COCTaRBA.
IIpoBOAUTH BHIUMCIICHHS

C HCMOJIb30BaHUEM TTOHSTHS «MacCOBas
JIOJIsI BEIIECTBA B PACTBOPE.

BraneTts n3ydaeMbIMu XUMHUYECKUMU
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Krnaccugukanys HeopraHnueckux
coenuHeHni. Homenkmnarypa
HEOPTaHWYECKUX BEILECTB.
JKCNepUMEeHTAIbHbIE METObI
M3Yy4eHHUsl BelleCTB U UX NpeBpalleHui:
e J/leMOHCTpanyu:

— MOJIEIHN KPUCTALIMYECKUX PELIETOK.
e PacuéTHbIC 3a0a4H.

— pacyeTsl C UCIIOJIB30BAHUEM MTOHATHUS
«MaccoBast 101151 paCTBOPEHHOTO
BEIECTBAY

1.3

XUMHUYECKUE
peaKuuu

Xumnueckas peakuus. Knaccudukamms
XMMHUYECKUX PEaKUMi B HEOPraHUUECKOU
Y OPTaHUYECKON XUMHU. 3aKOH
COXPAHEHHUS MACCHI BELIECTB; 3aKOH
COXPAHEHHUS U MPEBPALLICHUS YSHEPTUU
IIPU XUMUYECKUX PEAKIUSX.

CxopocCTh peakuuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX akTopoB. OOpaTUMBbIE
peakunu. XUMUYECKOE PABHOBECHE.
@aKkTOPbI, BIUSAIOIIME HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.

[Tpunnun Jle [larense.
DIEKTPOIUTHYECKAS JTUCCOLAALIUSI.
CuiibHBIC U ci1a0ble AIeKTpouThL. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs,
HEUTpalibHas, eJI04YHas. Bogopoaneii

HOHSITUSIMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PeakUuu OT Pa3IunUHbIX
¢bakTopoB.

OrnpenensiTe XxapakTep CMEIICHUs
XUMHUYECKOIO PABHOBECUS

B 3aBHCUMOCTH OT BHELIHETO
Bo3aeiicTBus (npunmm Jle [larense).
CocraBnsaTe ypaBHEHUS peakLun
Pa3IUYHBIX TUIOB; MOJIHBIE U
COKpAILEHHbIEC YPABHEHUS PEAKIUI
MOHHOTO0 0OMEHA, YUUTHIBAS YCIOBUS,
IIPU KOTOPBIX 3TH PEAKIIUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJICHHUE,
HaAOJI0ICHUE U OMMCAHUE XMMUYECKOTO
SKCIepUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOpHBIE OMBITHI, TPAKTUYECKHE
paboThl): IO ONPEEIICHUIO CPEIbI
BOJIHBIX PacCTBOPOB BEIIECTB, PEAKIINI
MOHHOTO OOMEHA, BIUSHUIO Pa3IUYHBIX
(aKTOpPOB Ha CKOPOCTh PEAKIUH.
CrnenoBarh npaBuiIaM MOJIb30BAHUS
XUMUYECKON OCYA0N U Jab0paTOpHbIM
000py10BaHUEM.

[IpeacTaBnsTh pe3yabTaThl
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noka3zatenb (PH) pactBopa. Peakiun
HOHHOTO 0OMEHA B OPraHU4eCKOi u
HEOPraHUYECKOU XUMHUH.
OKHUCIIUTEILHO-BOCCTAHOBHUTEIbHBIC
peakuuu. ITousiTre 00 3JeKTposm3e
PACIUIaBOB U PACTBOPOB COJICH.
[TpuMeHEHHUE SIIEKTPOJIH3a.
DKCNepUMEeHTAIbHbIE METOIbI

M3y4YeHHsI BelIeCTB U UX MPeBPALeHHUIA:

e JlemoHCTpauu:

— pAa3l0KEHUE EPOKCHIA BOJOPOIA

B IIPUCYTCTBUH KaTaJn3aTopa.

e JlaGopaTOpHBIEC OMBITHI:

— NPOBEIECHUE PEAKIIMI HOHHOTO
oOMeHa;

— OIIPENIENICHNUE CPebl pACTBOPOB
BEILIECTB C MIOMOIIBIO YHUBEPCAIBHOIO
WHIUKATOpA.

e [IpakTuueckue padoThl:

No 1. Bnusiaue paznuuabix (PaKTopos
Ha CKOPOCTbh XUMHUYECKON PEaKIIHH.

e PacuérHbIC 3amaun.

— pacueTsl 10 YPaBHEHUSM XUMUYECKUX
pEaKIui, B TOM YHUCJIC
TEPMOXUMUYECKUE PACUETHI

XMMHUYECKOI0 SKCIIEpUMEHTa B (hopMe
3aIMCU YPABHEHUM COOTBETCTBYIOIINX
peaklui U 1eaaTh BEIBOABI HA UX
OCHOBE.

IIpoBOAUTE BEIYUCIICHUSA

10 YPAaBHEHUAM XUMUYECKUX PEAKLUN,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacu€Thl

Uroro no pazneny

13
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Paznen 2. Heopranuyeckasi XuMus

2.1

MeTtanmnbl

6

Meramibl. [lonoxenue MeTaiuioB

B [leprnoanyeckoil cucteme XUMUYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOECHUS
ANIEKTPOHHBIX 000JIOYEK ATOMOB
MetasutoB. O6mue Gpuznyeckue cBocTBa
MeTauoB. [Ipumenenne meramios

B OBITY, Ipupoie U TeXxHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PAJT
HarpspkeHud MetauioB. OOI1Ire Croco0bI
nony4yeHus MmetamioB. Kopposus
MeTasutoB. CriocoObl 3alTUThI

OT KOPPO3HUH.

OO01mast xapaKTepUCTHUKA METAJUIOB
rinaBHbIX noarpymnm (IA-rpymma,
l1A-rpymnna) [Tepromudeckoit cucTeMbl
XUMHUYECKUX AJIEMEHTOB. AJIFOMUHUM.
AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHMUS.

OO01mast xapaKTepUCTUKA METAJIOB
no6ouHbIX noarpymi (b-rpymm)
[lepnoanveckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB: ME/lb, ITMHK, XPOM, JKEJIe30.
Baxueimue coeTMHEHNS] METAIUIOB
(OKCH/IBI, THIPOKCHIBI, COJIN).
IKCIepUMEHTAIbHbIE METO/IbI
H3Yy4YeHHs BelleCTB U UX NMPeBPALeHHUIA:

PackppiBaTh CMBICIT HU3y4aeMbIX
MOHATUH (BBICISITh UX XapaKTEPHBIC
MIPU3HAKN) U IPUMEHSITh 3TU MTOHSATHS
IIPU OMMCAaHUH COCTAaBA U CTPOCHUS
BEILIECTB, JIJIs1 O0OBSICHEHUS OTACIbHBIX
(bakKTOB U SIBICHUH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWMCTB 3JIEMEHTOB —
METAJUIOB U UX COCTMHEHUH C YUETOM
CTPOCHHUS UX aTOMOB U TOJIOKEHUS

B [lepnognueckoi cucreme
XUMHUUYECKUX HJIIEMEHTOB

. . Menpeneesa.

Xapaktepu3oBathb (OIUCHIBATH) OOIIIHE
XUMHUYECKHE CBOMCTBA METAILIIOB, X
BOXKHEHUIIINX COCANHEHUH, MOATBEPKAast
ATO ONKCAHUE MPUMEpPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
pEeaKUnii; MPUMEHEHUE METAIIOB

B Pa3JIMUHBIX 00JIACTSAX, a TAK¥Ke
MCIIOJb30BaHUE WX JJI CO3IaHUs
COBPEMEHHBIX MATEPUAJIOB U
TEXHOJIOTUH.

OnuceiBaTh CIOCOOBI 3aIMTHI METAJIOB
OT KOPPO3HH.

PackpbIBaTh CYyIIHOCTH OKHCIUTEIBHO-
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e /leMOHCTpanuu:

— KoJUIeKUHUs «MeTaibl ¥ CIUIaBbD.

e JlaGopaTOpHbI€ ONBITHI:

— B3aWMOJEHCTBUE THAPOKCUAA
AJTFOMHUHUS C PACTBOPAMHU KUCIIOT U
[[eJI04YeH,

— Ka4E€CTBEHHBIE PEAKIMU HA KATHOHBI
METaJUIOB.

e [IpakTuueckue padoThI:

Ne 2. Penienue sxcriepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTab».

e PacuéTHble 3a1aun:

— pacueTrsl Macchl (00beMa, KOJIMIECTBa
BEIIIECTBA) MPOAYKTA PEAKIIMH, SCITH
OJIHO M3 BEILECTB JaHO B BUJIE pacCTBOpa
C ONPEAECIECHHOW MaCcCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTaHOBUTEJBHBIX PEAKIUI
ITOCPENCTBOM COCTABIICHUS
AJIEKTPOHHOTO OajlaHCa ITUX PEaKLU.
IIpoBoauTE peakuuy,
IIOATBEPKAAIOLINE XapAKTEPHBIC
CBOMCTBA U3y4a€MbIX BEIIECTB,
Pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIUE B BOJHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — ITPOBEJICHHUE,
HA0JII0/ICHUE U ONMCaHNE XUMHYECKOTO
IKCIIEpUMEHTA (JIEMOHCTPAIIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKHE
paboTHI).

IIpencraBiATh pe3ynbTaThl
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopme
3aIMCU YPABHEHU COOTBETCTBYIOIINX
peakUnii U 1e7aTh BBIBOJBI HA X
OCHOBE.

CrnenoBarh npaBuiIaM MOJIb30BAHUS
XUMHUYECKON TTOCYI0N 1 1a00paTopHbIM
00opymoBaHUEM.

[IpoBOIUTE BBIYMCIIECHHUS

10 YPAaBHEHUAM XUMHUYECKUX PEAKIIU.
CamMoCTOSTENBHO IUIAHUPOBATh U
OCYILIECTBIISAITh CBOKO ITO3HABATEIIBH YIO
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JEeATEIbHOCTh; IPUHUMAaTh AKTUBHOE
y4acTHE B TPYIIOBOM yueOHOM
JEeATEIbHOCTH

2.2

Hemeramiber

Hemerannel. IlonoxeHrue HeMeTanaoB

B [lepnoanyeckoil cucreme XUMUYECKUX
anemeHToB J[.1. MenneneeBa u
OCOOEHHOCTHU CTPOEHHUS AaTOMOB.
dus3nyeckue CBOMCTBA HEMETAJIOB.
AsmoTpornust HeMeTasuoB (Ha mpuMepe

KHCIIOpPOJ1a, cephl, hocdopa U yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX
HEMETaJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHUS).
Oxcuipl HEMETAJIIOB.
Kucnopoaconepxaiiye KucioThl.
Bopopoansie coenuHenus
HEMETAJUIOB.

IKCNEPUMEHTAIbHbIE METObI
U3y4YeHHUsl BelllecTB

U UX NpeBpaLleHMI:

e JlemoHCTpaMu:

— o0pasIbl HEMETAILIOB,;

— B3aUMOJEMCTBUE MEIU C a30THOH
KUCJIOTOM pa3JINYHON KOHLIEHTPALINH.
e JIaGopaTopHBIE OMBITHI:

— KayeCTBEHHBIE PEaKIIMU HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHH (BBIICTATH HX XapaKTEPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TOHITHUS
MIPY ONMUCAHUM COCTaBa M CTPOCHUS
BEIIIECTB, 11 OOBSICHEHUS OTICITBHBIX
(aKTOB U SIBICHUM.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB HEMETAJUIOB U UX
COEJIMHEHUI C Y4ETOM CTPOCHUSI HX
aTOMOB U TTOJIOKEHUS

B [lepnoanueckoit cucreme
XUMHUYECKHAX DJIEMECHTOB

. . Menneneesa.

Xapaktepu3oBathb (OIUCHIBATH) OOIIIHE
XUMUYECKHE CBOMCTBA HEMETAJIOB, UX
BOKHEUIINX COCAUHEHUM, TOATBEPK At
ATO OMUCAHUE IPUMEPAMH YpaBHEHUHN
COOTBETCTBYIOIINX XUMHYCCKUX
pEaKIUi.

XapakTepru30BaTh BIMSIHUE HEMETAIIOB
U UX COCTMHEHUN Ha KUBbIE
OpPraHU3Mbl; OMMCHIBATH IPUMCHECHHE

B Pa3IMYHBIX 00JACTSIX MPAKTHIECKOU
NEeATeTLHOCTH YEJI0BEKa.
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e [IpakTrueckue padoOTHI:

Ne 3. Pemienue skcriepuMEeHTaIbHBIX
3aja4 no teme «Hemerambiy.

e Pacu€rHpie 3ana4m:

— pacueTbl MacChl BELIECTBA

UM 00beMa ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WUIIU
00BEMY OJTHOTO U3 Y4aCTBYIOLIUX

B PEAKIMHU BEILIECTB; pacU€Thl MaccChl
(0OBeMa, KOJIMYeCTBa BEIIECTRA)
MPOJYKTOB PEAKIIUH, €CIIA OJHO

U3 BEILIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHWYECKUX U
OPTraHUYEeCKUX
BEIIECTB

Heoprannueckue u opraHu4eckue
KUCIoThl. Heopranuueckue u
OpraHu4ecKrue OCHOBaHUs. AMGOTEpHbIE
HEOPTraHUYECKHUE U OPTaHUYECKUE
coennHeHusd. ['eHeTdeckas CBA3b
HEOPTraHUYECKUX U OPraHUUECKUX
BELIECTB

IToaTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBA3U MEKIY
HEOPraHU4YEeCKUMH BEILECTBAMU

C IOMOIIBIO YPABHEHUN
COOTBETCTBYIOIIMX XUMHUUECKUX
peaKunil.

PackpeiBaTh CyIIHOCTb OKHCIIATEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN
IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO 0anaHca 3TUX PEAKIUH.
[IpoBoauTh peakuumy,
IIOATBEPKAAIOLIME XapaKTEPHbIE
CBOICTBA U3y4a€MbIX BEIIECTB,
pacrio3HaBaTh OINBITHBIM ITYTEM
AQHHUOHBI, IPUCYTCTBYIOLIME B BOJIHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bI IO3HAHUS — IIPOBEJICHUE,
HaAOJI0ICHUE U OMMCAHUE XUMUYECKOTO
SKCIepUMEHTA (IEMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, MTPAKTUYECKHE
paboThI).

[IpencraBiaTs pe3yabTaTsl
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopme
3allMCU YPaBHEHUN COOTBETCTBYIOIIUX
pEaKIu U eJ1aTh BBIBOJBI HA UX
OCHOBE.
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CrnenoBaTh mpaBuiiaM MOJIH30BAHUS
XMMHUYECKON TIOCYI0M U 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOAUTH BHIYMCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIHIL.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIHHYIO
JESITEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYIIIOBON y4eOHOM
JeSATEIbHOCTH

Uroro no pazneny 17
Pasznea 3. XuMud u :Ku3HbL
3.1. | XuMus v )KU3Hb 4 Pous xumMuu B o0ecrieueHun PackpbIBaTh pOJIib XUMHH B PEIICHUHU

AKOJIOTUUECKOM, DHEPTeTUUECKON U
MUIIEBON 0€30IMaCHOCTH, PA3BUTHH
MenuIuHbL. [ToHsITHE 0O HAYYHBIX
METO/IaX ITO3HAHMS BEIICCTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienus: 00 0OIIMX HAYIHBIX
MPUHIIANAX MPOMBIIUIEHHOTO MOJTYyYEHUS
BaXHCHINNX BemecTB (Ha mpumepax
MPOU3BOACTBA aMMHAKa, CEPHOMN
KHCJIOTBI, METAHOJIa).

YesioBeK B MUPE BEIIECTB, MAaTEPUAJIOB U
XUMHUYECKUX PEaKIuii: XUMHUS U
3I0pOBbE YEJIOBEKA; MpaBuUJia
HCTI0JIb30BaHUS JIEKAPCTBEHHBIX

DHEPTrEeTUYECKHUX, CBIPhEBBIX H
HKOJIOTHYECKUX MPOOIJIeM YeI0BEUECTBA,
OTMHMCHIBATH OCHOBHBIC HATIPABJICHHUSI
pa3BUTHS XUMHUYECKON HAYKH U
TEXHOJIOTHH.

[IpumeHnsaTh npaBuiia 6€30MacHOro
oOpalieHus ¢ BEIIeCTBaMH,
HCITOJIb3YEMBbIMH B TIOBCETHCBHOU
YKWU3HHM, TIPABUJIA TIOBEJICHUS B IEJISIX
cOepe)eHUs 3I0POBbS 1 OKpYKArOIIeH
MIPUPOTHON CPEbl; MOHUMATh BPE
(omacHOCTB) BO3/ICHCTBHUS HA )KMBBIC
OpraHU3MBbI OTPEEICHHBIX BEIIECTB
cMbica nokazarens ITIJIK, mosicHATh
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MpernapaToB; mpaBuia 0€30MacHOTO Ha MpUMepax crocoObl YMEHBIIICHHS U
WCIIOJIb30BaHUs MIperapaToB OBITOBOM MPEIOTBPALICHUS UX BPEAHOTO
XHMMHHU B IIOBCEIHEBHOM KM3HU. bBITOBAs | BO31EeiCTBUA.

XAMHUYECKas TPAMOTHOCTh AHanM3UpOBaTh U KPUTUUECKHU

OTICHUBATh WH()OPMAITHIO, CBSI3aHHYIO

C XMMHUYECKHUMH MPOLECCAMU U UX
BIIMSIHUEM HA COCTOSIHUE OKPYKAIOLIEH
Cpepbl.

Hcnonb3oBaTh MOTy4E€HHBIC 3HAHUS U
npenacTasiieHus o chepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK
OCHOBY JIJIsl OPUEHTALIMK B BEIOOPE
cBoeil Oymymel mpodeccuoHaIbHON
NEATEIIbHOCTH.

[IpuHuMaTth yyactue B 00CYyXACHUU
po0JieM XUMHYECKON 1 IKOJIOTHIECKOM
HaIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO TTO3UIINIO IO MpodieMe U
npejiaratb BO3MOXHBIE TYTH €&
pelieHust

Uroro no pazneny 4

OBLIEE KOJIMYECTBO 34
YACOB IIO [TPOI'PAMME










