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PabGouass mporpamma mo ydeOHOMY mpeameTy «Xumus» (0a30BbId YpOBEHB)
(mpenMeTHast obnacth «EcTeCTBEHHO-HAYUYHBIE MPEIMETHI») (fajiee COOTBETCTBEHHO —
nporpaMMa IO XHMHUH, XUMHs) BKJIIOYAeT TIOSICHUTEIbHYIO 3aIllUCKy, COZIep)KaHue
o0y4eHuUs, IIIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS MPOrPaMMbI 110 XUMHH, TUIAHUPYEMBbIE
pe3yabTaThl, TEMAaTUYECKOE TUIAHUPOBAHHUE.

[losicHutenpHas 3amUcKa OTpakaeT OOIIMe IeNd W 3aJa4d W3YYCHHUS XUMHH,
XapaKTePUCTUKY TCUXOJIOTUYECKUX MPEANOChIIOK K €€ U3yueHHIo O0ydaromuMucs,
MECTO B CTPYKType Y4eOHOro IIaHa, a TakkKe IMOAXOIAbl K OTOOPY COIep>KaHHs,K
ONPENENICHUIO  IJIAHUPYEMBIX pEe3yabTaToB M K CTPYKType TeMaTHYECKOTro
TUTaHUPOBAHMUS.

Conepxanne 00ydeHHUS pacKpbIBaeT COJAEp)KATENIbHBIC JIMHUHU, KOTOPHIE
npearaTcs Ay 00A3aTeIbHOTO U3Y4YEHHsI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[Inanupyemble pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO XHMMHHU BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE PEe3yJbTaThl 32 BECh IMEPHOJ OOY4YEHHs Ha YpOBHE
CpeIHEro 0011ero o0pa3oBaHus, a TAK)Ke MPEAMETHbIE JOCTHKEHHsI 00yJarolerocs 3a
KaXAbIH TO1 00yUYEeHHUS.

IMNOACHUTEJIBHAA 3AIITMCKA

[IporpamMmMa 1Mo XMMUU Ha YPOBHE CpeIHEro o0Iliero obpazoBaHusi pa3zpaboTaHa
Ha ocHoBe @enepampHOoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6 o0pazoBaHUUB
Poccuiickoii ®enepauum», TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS (enepaabHOM
oOpa3zoBaTenpHOM mporpamMMbel cpenHero oOmiero ob6pazoBanus (DPOII COO),
npeacTaBieHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa3oBatesibHoM ctanapte COO,
c yuérom KoHmenuumum  mpemnomaBaHusi — y4eOHOro  mpeamera  «XHUMHSI»B
oOpa3oBarenbHbIX opraHuzauusax Poccuiickoit denepanuu, pean3yromX OCHOBHBIE
oOpa3oBaTeNbHbIE MPOTPAMMBbI, W OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaBurenncTBa P® o1 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICICHUIO 00IIIeH
cTpaTernd OOy4eHHs, BOCIIUTAHHUS W PA3BUTHs OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» aiua 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenryanbHsle mnonoxkenus DOrOC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJabTaToB oOOydeHUs] U TpeOOBaHUH K YPOBHIO IOJATOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSMU MporpamMma Mo XuMuu (06a30BbIN
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABIMBAET 00s3aTeNbHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIepiKaHUe,
OTIpe/IeTsIeT KOJTNYSCTBCHHBIC U KaUeCTBEHHBIC €r0 XapaKTEPUCTUKHA Ha Ka)XJIOM JTare
U3YYCHUS TpEeAMeTa, MPEAyCMaTPUBAET MPUHIUIBI CTPYKTYPHPOBAHUS CONEPIKAHUS H
pacrpeiesieHus ero o Kjiaccam, OCHOBHBIM pa3fiesiaM U TeMaM Kypca;



naéT MpUMEpPHOE pacrhpenesieHne y4eOHBIX YacOB MO TEMATHYECKUM pas3ieiam,
PEKOMEHIyeT NMPUMEPHYIO TOCIEA0BATEILHOCT, HM3YyUYEHHsI OTACNBbHBIX TEM Kypcac
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKK Y4eOHOTro mpoliecca,
BO3PACTHBIX 0cobeHHOocTel oOyuatommxcst 10—11 kinaccos;

Ta€T METOAMYECKYI0 HHTEpIpETaluio IeJied HM3ydYeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
CoJIep KaTelIbHOM XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEero o0mero o0pa3oBaHUsi  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  y4e€OHO-TIO3HABATEIbHOU
NeATEIbHOCTH O00y4Yarouierocss IO OCBOCHHMIO cojepkaHust mpeamera. [lo Bcem
HA3BaHHBIM TMO3ULIUSIM B TPOrpaMMe IO XUMHUHU COONIOZIEHA MPEEMCTBEHHOCThC
benepanpHOl paboveil MpoOrpaMmMoil OCHOBHOT'O OOIIIEro 00pa30BaHUs 1O XUMHH (IS
8-9 kitaccoB 00pa3oBaTeIbHBIX OpPraHU3aIMi, 0a30BBIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJIy4aeMO€ BBITYCKHUKaMHU 00I111e00pa3oBaTeIbHON
OpraHW3allid, SBISETCS HEOTHhEMJIEMOW YacThi0 WX oOpa3oBaHHOCTH. OHO CIIYXHUT
3aBEPIIAOIIAM OTAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIIUX LIETTOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHusi. Tu
IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOIIel KyJIbTypbl YEJOBEKa, a TaKKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSIK
CBOEMY 3JI0POBBI0 W TPUPOMHON cpene. Peammsyercs xuMmdeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUs CpPEACTBAMU Y4eOHOTO
npeaMmeTa «XuMus», CoiepKaHue U IOCTPOSHUE KOTOPOTO ONPEEIICHBI B ITpOrpamMMe 1o
XUMUU ¢ YIETOM crenu(UKd HayKH XWUMHH, € 3HaueHUsS B MO3HAHWUW TMPUPOJBI UB
MaTepHaJbHONW >KM3HU OOIIECTBA, a TaKkKe C Y4ETOM OOIMX IeJel U MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHIUE CUCTEMBI CPEIHETO 0011ero 00pa3oBaHus B
Poccuiickoit @enepaunn. Tak, HanpuMep, npu (POPMUPOBAHUH COJEPKAHUS TIpEeIMETa
«XUMUS» YITSHBI CIEAYIOIINE MOJ0KEHUS O crielu(rUKe N3HAYCHUN HaAYKU XUMUMU.

XuMHsI KaK D3JIEMEHT CHCTEMBl E€CTECTBEHHBIX HAyK WIpPacT OCOOYH pOJb
B COBPEMEHHOM IIMBUJIM3ALIMH, B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIUICHHS, B CO3/ITAHUE
IIEJIOCTHOTO TIPEACTABJIICHUSI 00 OKPY)KAIIIeM MHpPE KaKk O EIWHCTBE MPHUPOABI U
YeJoBeKa, KOTopoe (OpMHPYETCS B XMMHUU Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPYIKAIOIIETr0 MUPA, OCO3HAHMS B3AaMMOCBSI3H MEXKTy CTPOCHHUEM BEIIECTB, UX
CBOMCTBAMH U BO3MOYKHBIMHU 00JIaCTIMU MTPUMEHCHHSI.

TecHo B3auMOACHMCTBYS C JPYTrMMH €CTECTBEHHBIMH HayKaMHW, XHUMHs CTajia
HEOTHEMJIEMON YacThbl0O MHPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCJIOBHEM YCIICIIHOTO
TpyJa ¥ SKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWUMHS Kak Hayka
co3ujaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTU HalpaBlieHa Ha PEIIeHUE TI00ATbHBIX
po0JieM yCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPLEBOM, YHEPTETUUECKOM, MUIIICBOMH,
HKOJIOTUYECKOM O€30IMaCHOCTH U OXPaHBI 37J0POBBSI.



B cooTBeTCTBUU C 0OIIMMHU LEISIMU U IPUHIIMIIAMH CPEIHETO O0IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJAMMYI0O HUM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOUCHHUS B )KU3HBb COIIMYMA, MPOJODKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIaCTsIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBISIOIKUMHY ITpeAMETa « XUMUS» ABISIIOTCSA 0a30BbIe Kypchl — «Oprannyeckast
xuMus» U «O0IIas ¥ HeOPTaHUYECKasi XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP>KaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHUYeCKOM
XUMUM (C BKIIOUYEHHEM 3HAHUM W3 0O0IIed XUMHUH) W OPraHUYeCKOM XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWW MPU U3YYEHUHM MpeaMeTra 00ecrneurnBaeT
BO3MOKHOCThH PACCMOTPEHHMS BCETO0 MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIINX MOHSTHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHu4veckas XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYECHHI0O YydyeOHOro marepuajia U OOYCJIOBJIEHA HUCTOPUYECKU
000CHOBaHHBIM Pa3BUTHUEM 3HAHUM Ha ONMPEEIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak,B
Kypce€ OpraHMuYecKOdl XHMMHHU BEIECTBA PAcCMATPUBAIOTCA HAa YPOBHE KJIACCUUYECKOU
TEOPUU CTPOCHUSI OPTAHUYECKUX COCIMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHHUH BemlecTB. CBeieHHsT 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHMyecKkod XWUMHUHU IIOJIY4YarOT pa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO OOIINEro 0Opa30BaHHS II€PBOHAYAIIBHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU pPEaKIIHH.

Iloqg HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsd M3YYEHHBIH Ha ypOBHE OCHOBHOTO 0OIero o0Opa3oBaHMUS
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4acCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00ydarouaMest
MPEAOCTABISECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAYEHUE MEPUOAUYECKOr0 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUUECKOE
U3MeHEeHHe (YHKIMA HTOr0 3akoHa — OT o0000marome g0 OOBICHAIONIEH WU
ITPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHWKM O BaXXHEMIIMX BEUIECTBAX, UX COCTAaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XHUMHUYECKHUX PEAKUMSIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHUH C APYTUMH HayKaMH, PACKPBIBAIOT €€
poJib B TIO3HABATEIHLHOM W TPAKTUYECKOW JEATEIbHOCTH YeOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYCCKUX
MPWIOKEHUN XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



Y JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEHN, KPUTHUECKH OCMBICIMBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JIJIs TIOTIOTHEHUS 3HAHUHN, PEIICHUST MHTEIUICKTYaTbHbIX
U DKCIIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a7ad. B 1emom cojepkaHue yd4eOHOTO
npeaMeTa « XMMUs» JTaHHOTO YPOBHSI M3YyUEHHs] OPUEHTHPOBAHO Ha (OpMHpPOBaHUEY
OOYYarOIINXCSI MUPOBO33PEHYECKON OCHOBBI IS TOHUMAaHUS PHUIOCOPCKUX MICH, TAKUX
KaK: MaTepuallbHOE E€IMHCTBO HEOPraHMYECKOr0 U  OpPraHUYecKOro  MHpa,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, IO3HABAEMOCTh
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl M TEOPETHUUYECKUMHU TMPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEUICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/IJaHUSI HOBBIX TEXHOJOTUNA U MaTEepPUAIIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHSTHIC MPOTPAMMOM IO XMMHH TTOAXO0/IbI K ONPEACIICHUIO COAEPKaHUs U TOCTPOCHUS
mpeaMeTa TPEeayCMaTpUBalOT (HOPMHUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH,
UMEIOINX 0a30BOE 3HAYCHUE IS PA3IMIHBIX BUIOB JACATEIHHOCTH: PEIICHUS TTPOOIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MIPAKTUYECKON U HCCIEIOBATEIIBCKON ACSITCIIBHOCTH, 3aHWMAIOIIEH BaKHOE MECTOB
MO3HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 0O0IIero oOpa3oBaHUs, MPU OMPEICICHUHN COIePKATCIIEHON
XapaKTEepUCTUKU 1IeJIed M3y4eHHs] TMpeAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCSA (DOPMHUPOBAHUE OCHOB XMMHUYCCKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJbTypbl. C METOIMYECKOW TOYKU 3PEHHS TaKOU
TIO/IXO/T K OTIPEACIICHUIO IeJIeH N3YUCHUS TIPEIMETa SIBIISICTCS BIIOJIHE OTPABIaHHBIM.

CorracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMHA U3ydEHUS MTPeaMeETa « XUMHUS)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEHIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JekKaT KIIFOUEBBIC MOHSTHSI,
byHIaMCHTAIBHBIE 3aKOHBI W TEOPUH XWMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPUEH X Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX JI TMPUOOPETeHUS YMEHUH
OPHUEHTUPOBATHCS B MUPE BEIICCTB 1 XUMUUYECKUX SIBIICHUN, HIMEIOIITUX MECTO B IPUPO/IE,
B IPAKTUYECKON Y MOBCEAHECBHOM KWU3HH;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEeM TIpaBUi  0€30MMacHOro
oOpalieHus ¢ BEIeCTBAMM.

Hapsiny ¢ »Tum copepskarenbHash XapaKTepUCTHKA IIeJIeM W 3a/lad W3y4YeHUs
npeaMeTa B IporpaMMe 10 XMMHAH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU



C HOBBIMHM IIPHOPUTETAMH B CHCTEME cpeaHero ooOuiero obpasoBanus. CeronHs
B MPEINOJaBaHUU XUMUU B OOJNBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl 0Oy4eHHs, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHUKA
O0IIe00pa30BaTEIbHON  OpraHW3alluy, BIAJACIOIIEr0 HE HAO0OpOM 3HaHUH, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHHUSMH aKTHUBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a11ay.

B oroii cBa3m mpu u3ydeHun mnpeaMera «XuUMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUeE 1eNIN U 3a7a4u, KakK:

ajanranus oOydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOILEIOCS MMPAa,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHUBEPCAIbHOE 3HAYCHUE /IS PA3IMYHBIX BHIIOB JACSITEIBFHOCTU: PEIICHUS
npoOieMm, TMOucKa, aHaidu3a ¢ 00paboTKu HH(pOpPMalUU, HEOOXOIUMBIX JIJIs
npUOOpETEHNs OMbITa ACSITEIFHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B TO3HAHUU
XMMHH, @ TakXe JJs OLEHKH C IMO3ULUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM O00yYaroluXcsi: CIHOCOOHOCTH CAaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAaHWS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUY ISl TOMCKA U aHAJIM3a y4eOHON 1 HayyHO-
TOMYJISIPHON HHPOPMAIIH XUMUYECKOTO COIePIKAHNUS;

(opMupoOBaHHE MU pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHHUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y O0yUaIONINXCsl yOKIEHHOCTH B TYMAaHUCTUIECKON HATIPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEIICHUH TJI00aJbHBIX MPOOJIEM PalMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECYpCOB U COXPaHEHHUS
NPUPOTHOTO PABHOBECUS, OCO3HAHUSA HEOOXOTUMOCTH OEpeKHOTO0 OTHOIICHHSK
OpUpOJIE M CBOEMY 3/0pPOBbIO, a TaKKe MPUOOPETEHHUsI OIbITa HCIOJIb30BAHUS
MOJyYEHHBIX 3HAHWUW JUIS TIPUHSTHS TPAMOTHBIX PEIICHUH B CHUTYalMsIX, CBS3aHHBIX
C XUMUYECKIUMH SBIICHUSMHU.

Henu w 3amaun  u3ydeHus mnpeaMmeTa «XUMHS» TMONYYIIA TMOAPOOHYIO
METOJMYECKYI0 HMHTepHpeTanuio B pasnene «l[lmanupyemple pe3ynbTaThl OCBOCHHS
IporpaMMbl IO XUMHUN», Ojarogaps yeMy oOecnedeHo YETKOE MPEJCTaBICHHUE O TOM,
KaKHe 3HaHUS U YMEHHS UMEIOT MPSMOE OTHOINEHHE K peaau3allid KOHKPETHOH IIETH.



B yueGHOM miaHe cpenHero oOiero o0pa3oBaHHUsl MpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-Hay4YHBIE IPEIMETHD».

OOr11iee YMCIIO YacoB, PEKOMEHIIOBAHHBIX JUJIsl U3ydeHHss Xumuu — 68 dacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hefel0).



COJEP)KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer oOpraHM4ecKOd XUMHUH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUYCHUEB
MOJYYECHUH HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTPOEHHS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoOyOKeHUsA. CTpyKTypHbIE (POPMYIIbI
OpPraHMYeCKuX BeleCTB. ['oMonorus, n3somepus. XUMUYECKasd CBSA3b B OPraHUYECKUX
COEMHECHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBienne o KilaccuPUKalMM OpraHUYECKUX BemlecTB. Homenknatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TpUBUAIbHBIC HA3BaHUS BaXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepPUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BelleCTB M X MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMy OPTaHUYECKHX BEIIIECTB U MaTepHajaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIECTB, HAONMIOJICHHE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NpOCTEUIINe
MPEJCTABUTENIN AJIKAHOB: (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOpPEHHs), HAaXOXKJIECHUE B PUPOJE, TOJIYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUW psii. ODTUIEH U MPOINUIIEH —
MPOCTEUIINE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUd, OKUCICHUS W TMOJUMEPU3ALINH),
MOJIyYEHHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wmetwnOyragueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHUYECKHE CBOMCTBAa (peakuusi mnoiumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTHYECKUN Pl AUETUICH —
MPOCTEUIINHN MPEJCTAaBUTETh AIKMHOB: COCTaB, CTPOCHHE, U3NMUECKHE U XUMUYECKHE
CBOMCTBa (peakiuU TUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUs),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHure, GU3NYeCKue U XUMUYECKHUE CBOMCTRA (PEeaKIuu
raJIoreHUPOBAaHUS W HUTPOBAHMS), TOJy4YeHUE W TNpuMeHeHue. Toayon:. cocmas,
cmpoenue, @uauyeckue U Xumuieckue CoUCmed (peakyuu 2an02eHUpo8anus U
HUMPOBAHUsL), NoaydeHue u npumererHue. TOKCUYHOCTb apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YIJIEBOAOPOAAMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccaM.

! Kypcusom B TekcTe BBIIEIEHBI DIIEMEHTHI COAEPKAHMA Yd4eOHOTO MaTepHana, KOTOphIE M3YydYaroTCs
B 03HAKOMHTEIHLHOM IIJIaHE M HE BKJIIOYAIOTCSA B COCTaB MPEaMETHBIX pe3ynbTratoB ocBoeHus DOII COO na
0a30BOM ypOBHE.



[IpupoaHbIE HCTOUYHUKU YII€BOAOPOAOB. IIpupoaHblii Ta3 U NONyTHbIE HEPTSIHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKHHT
(TepMUYECKUM, KaTaauTHueckuil), nuponu3. Ilpoaykrel mnepepaOoTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekinu «Hepb»
U «YTolb», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOreHOMPOU3BOJIHBIX,
MIPOBE/ICHNE MPAKTU4YECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brrancnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH 110 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIUN).

Kuciiopoacoaep:kamue opranu4eckKue coeAuHeHUs!

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BomopoiHeie cBsi3u MexAy MoJieKyJaMu cnupToB. JleiicTBue
METAHOJIA ¥ 3TaHOJIa HA OPTaHU3M YEIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMM METaUIaMH, KadeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE crupThl). JleiicTBue Ha opraHu3M uenoBeka. [IpuMenenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkium), NoJydYeHUEe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuyeckue coucmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAas W YKCyCHas
KHUCIIOTHI: CTPOEHUE, ((U3NIECKHE U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE I Kilacca
KHCJIOT, peakuus dSTepudukaiuu), MojaydyeHue u mpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(pUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['MAPOIN3 CIIOXKHBIX
a¢upos. Kupsl. I'uaponus xupos. [lpumenenue »kupoB. buosorndeckas poJib >KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOIOB (MOHO-, JU- U TOJUCAXApPHUIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NYecKre
U XUMUYeCKue CcBoicTBa (B3amMmopeicTBue c ruapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpOKEHUE TIIOKO3bI),
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HaXOXJIEHUE B MPHUpOJE, MPUMEHEHHe, Ouonornueckas poiab. PorocuHre3. OpykTo3a
KaK M30Mep TITFOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
EJUTI0N03b1. PU3NYECKIEe M XUMUIECKIE CBOWCTBA Kpaxmaia (THIPOIn3, KadeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCIepUMEHTAJIbHbIE MeTO/Ibl M3YYCHHS BelleCTB U UX NpeBpaleHuii

[IpoBenenue, HAOMIOACHHE M OINMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIHPTOB, KAUECTBEHHBIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKUCIECHUE STAaHOJIA OKCUAOM
menu(Il)), MHOTOaTOMHBIX CHHPTOB (B3aUMOACWCTBUE TIIIMIEPUHA C TUAPOKCHIOM
meau(1l)), anpaerngoB (OKHCIEHHME aMMHUA4YHBIM pacTBopoM okcuaa cepeodpa(l) u
runpokcuom  Menu(ll), B3ammopeiicTBue Kpaxmana C  HOJIOM), IHPOBEACHHE
IPAKTUYECKON pabOThl: CBOWCTBA PacTBOpPa YKCYCHOM KHCIIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM IPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB MIIM IIPOTYKTOB PEAKIIHH).

A30Tcoaepikalue oprannyeckne coeInHeHns

Amunvl. Memunamun u aHUIUH: COCMAs, cmpoenue, usuyecKue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe riuiHa). bruonornyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkun kak TpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHms. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCNEePUMEHTATbHbIC METOAbI H3YYCHHS BELeCTB M UX MPeBpPaLlleHUH
HaGntonenue v onrvcanyne AEMOHCTPALIMOHHBIX OIBITOB: J€HATYypalus OEKOB IpH
HarpeBaHuy, [IBETHbIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIlnH, CPEIHSSI MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnotti u cunmemuueckue xayuyku (6ymaouenosulil, XJI0PONPEHO8blll U
uzonpenosvlii). Bonoxna: namypanvhvie (xaonox, wepcmv, WénK), UCKYCCMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).
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JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomiieHHE ¢ 00pa3lnaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmszanust MEXOpEeIMETHBIX CBS3€M IPU M3YYEHUH OPTaHUYECKOM XHMHHB
10 xnacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFIOIIUXCS CHUCTEMHBIMH JUISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE TIOHATUS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(boTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOIMAeMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: NMUUIEBblE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeesieHUs JIEKTPOHOB MO OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEePUOAO0B. DIEKTPOHHAS KOHPUTYpallUsi aTOMOB.

[lepnonnueckuii 3akoH u Ileproanueckas cucremMa XUMHYECKHUX 3yeMeHTOB JI.1.
MenneneeBa. CBsA3b nepronuecKoro 3akoHa u Ileproanyueckoil cucTeMbl XUMUYECKUX
anemeHToB .M. MeHnngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBsA3b. BUbl XUMHUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIsIipHAasE W TOJIsSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DIIEKTPOOTPULIATENbHOCTh. CTeneHb OKHUCIeHHs. VIOHbI: KaTHOHBI
Y AaHUOHBI.

12



BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTue 0 TUCHIEpCHBIX cUcTeMax. MICTUHHBIC U KOJIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BeIeCTB. | 'eHeTHdeckass CBA3b HEOPTraHMYECKHX BEIIECTB, MPUHAIIC)KAIINX
K Pa3JIMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHMYEeCcKOM XUMHUHU. 3aKOH COXPaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUIECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTuMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuniun Jle [larenbe.

Onextponutuueckas auccouuanus. CunpHble W ciabble ekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHas, eNovHas. [IoHamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OOMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE — peakiuu. [lonamue 06  3nekmponuze
pacniagos u pacmeopos coeil. Ilpumenenue s1eKkmpoausd.

JKCNepUMEeHTAJbHbIE METOIbI H3Y4YeHHS BeleCTB M UX NMpeBpalleHNnH

Hemonctpanus tabmui «llepuoguyeckas cucrema XuMu4eckux sjaeMentos .M.
MeHnneneeBay, H3ydYeHHE MOJCICH KPUCTAUIMUYECKUX  PEHIETOK, HaOII0JIeHHEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3lOKEHHUE MEePOKCHUIA
BOJIOPOJA B MPHUCYTCTBUM KATAIU3AaTOPA, OIPEIACIICHUE CpPEeAbl PACTBOPOB BELIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MpPaKTUYECKON paboThl «BnusHue pa3iaudHbX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
pEaAKLIUN.

PacuéTHble 3ag1aun
Pacuétrel mo ypaBHEHUSIM XMMHUYECKUX PEAKIUKA, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacy€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MOHSITUS «MACcCOBasi JOJISl BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilonoxxenue HemetaiioB B llepuoguueckoil cUCTEME XMMHUYECKUX
anemenToB J.W. MenzaeneeBa u 0COOEHHOCTH CTpOeHUs aTOMOB. DPU3HUECKHUE CBOIMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETa/UIOB (Ha MpHUMEpPE KHUCIopoja, cephl, ¢Gocdopa u
yriepona).

XHUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJoOT€HOB, CEphbl, a3o0Ta,
docdopa, yriaepona u KpeMHHS) U UX COSAMHEHUH (OKCHIIOB, KHUCIOPOACOIAEPIKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmeHeHne BaXXHENUIINX HEMETAIJIOB U UX COEUHECHUMU.
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Meramnbl.  Ilomoxxenne wmerauioB B llepuoanueckon cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiictBa MeTawioB. CIlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUI PSiJT HAIPSKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3awumul om kopposuu. [IpuMeHeHre METaJIOB B OBITY 1 TEXHHUKE.

JKcNepUMEeHTALHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
DKCIIEPUMEHTANBHBIX 3a/Ja4, HaONIOACHUE U ONKWCAHWE JIEMOHCTPAIMOHHBIX |
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBEHHBIC PEAaKI[MU Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM OOBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacUETh
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XHuMHUA ¥ KH3Hb

Ponp xumum B oOecrne4eHHUH 3KOJIOTHYECKOM, SHEPreTHUYSCKOW U IHUIIEBOMH
0€301acHOCTH, pa3BUTHHM MeIUIIMHBL. [IOHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYyYEeHUS
Ba)XHEMIINX BEIIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuajbl, KpacKu, CTEKJIO, KepamMuKa, MaTepUaJIbl s
AIIEKTPOHUKH, HAHOMATEPHaJIbl, OPTAHMYECKUE U MUHEPAIbHBIC YI0OPCHUSI.

XuMHsI H  30pOBbE YEJIOBEKA: IMPABWIA MCIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, IMpaBwia O0€30MacCHOIO MCIOJIB30BAHUSI MpErnapaToB OBITOBOW XUMUH
B IIOBCEHECBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX I[IOHATHUW, TaK W IIOHATUH, SBIIOIIMXCS CUCTEMHBIMU JUIA OTACIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, Kiaccudukanus, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, ABIICHUE.

dusnka: MaTepus, SHEPIrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl,
PaZAMOaKTUBHOCTb, MOJIEKYJA, DHEPIrETUUECKUNA YPOBEHb, BEILIECTBO, TENIO, O0OBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKUE BETUUYMHBI M €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOpPHBIE MOPOJIbI, TMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHlI.

TexHONmorusl: XWMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpHUANIOB,  CEIBCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  IHIIEBas
IIPOMBIIIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenapaTroB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS [POMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBamBaeT TpeOOBAHUSA K PE3yIbTaTaM OCBOCHHUS 00yUarOITUMUCS
OporpaMM CcpenHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpEeIMETHbIM U
npeaMeTHbIM). HayduHo-MeToanueckol OCHOBOM [JIsi  pa3padOTKU  IJIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS IIPOrpaMM CpeAHEro o0miero o0pa3oBaHus ABISETCS CUCTEMHO-
NEATEIbHOCTHBIN OIXOI.

B coorBeTrcTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yYEHHIO;

LICJICHAIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPaauLnid 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEH
JEATEIIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOM IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UEaJaMU POCCHICKOTO
Ipa)1aHCKOI0 00I1IeCTBa, MPUHATHIMU B O0IIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMS,
CIIOCOOCTBYIOLIIMMHU MPOLECCaM CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O0YyYaIOLIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXKaroT
cOPMHPOBAHHOCTh  OMbITA [O3HABATEJIbBHOW W  MPAKTUYECKOW  JAESTeNbHOCTU
oOyuJaromuxcs Mo peajn3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM UHCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH TMPH CO3JAaHUU YUEOHBIX
NPOCKTOB, PEIICHUH YYeOHBIX M IMO3HABATCIBHBIX 3a/1a4, BBIMOJHCHHUM XHUMHUYECKHX
9KCIEPUMEHTOB,;

16



CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOTO  OTHOUIEHUS K HMCTOPMYECKOMY M  HAy4YHOMY  HAacJEIUIO
OTEUYECTBEHHOW XUMHH;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XHMHH, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAOMIOAEHUHN, KPOIIOTIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
uH(GOpPMAIIUU O IEPETOBBIX TOCTIKEHUSIX COBPEMEHHOMN OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHUBATh CHUTYallMM, CBS3aHHbICE C XUMHUYECKUMHM SIBIICHUSIMU,U
MIPMHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMbIU
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOUX TOBAPUILIECH C MO3UIIHUMA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TOCIEICTBUNA 3TUX MOCTYNKOB,

4) ¢popmMupoBaHHUA KYJIbTYPHI 3/10POBbSI:

NOHUMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3WYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coONo/IeHns mpaBwil  O€30MaCHOr0 OOpallleHus C BEUIECTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 30POBBIO U XKU3HU JIIOJIEH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJIeHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BUIAX JEATCILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ady COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3nmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH,

YBAKEHUS K TPYAY, JIOIAAM TPY/la U pe3yiabTaraM TPYyAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHONW TPACKTOPUU OOpa30BaHUA,
Oynymeid mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M TMOTPEOHOCTEM
00111eCTBa;
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6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MJIC;

MOHMMAHUA TJ00ATBHOIO XapakTepa JKOJOTUYECKUX MpoOsieM, BIMSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATUSA IEHUCTBUM, MPUHOCALIUX BpEl OKpPYXKaroUEHd NPUPOIHON
cpelle, yMEHUs IPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKON KYJIbTYpHI,
OMbITA JAESTENBHOCTA SKOJOTMYECKOW HAIpPaBIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B N03HABATEIbHONW, KOMMYHHKATUBHOW M COLMAIBHON MPaKTUKE, CIOCOOHOCTU U
YMEHMSI aKTUBHO IPOTUBOCTOSTH UAEOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CIIeU(PUKN XUMHUHU KaK HAyKH, OCO3HAHUS €€ pojii B (HOPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABIICHUS
00 OKpYy>KarolieM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXpaHECHUS IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepUaNbHOW KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTCTUYCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXkJA0TO YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BaTh IMOTy4aeMbIe
3HAHUSA JJIs aHaIu3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpPA U MPOUCXOISAIINXB
HEM W3MEHEHUW, YMEHHs JieJlaTb OOOCHOBAHHBIC 3aKJIIOUEHMUSI Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XMMUUYECKUE 3HAHUS JJISI PElICHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHHUM 10 XMMHUHU B COOTBETCTBUU C KU3HECHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
JIESITETbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3ybTaThl OCBOCHHS YUEOHOT 0 IipeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
LEJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOA0B IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (Marepusi, BELECTBO, SHEPTUs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCajJbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATIBHOW I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIIbHbBIE YUEOHbIEC IEHCTBUS B IO3HABATEIBHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

WCTI0JIB30BATh IPU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACIATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HMX B3aMMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIIHME MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (JAaKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKkuui;

yCTaHABJIMBATh MPUUYNHHO-CJIEACTBEHHBIEC CBSI3U MEXKIY HU3y4aCMbIMH SIBICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYX JeHUs (MHAYKTHUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATh 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, ITPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUYCCKHI 3HAK
(cuMBOIT) BreMeHTa, XUMHUYecKass (hopmysia, ypaBHEHUE XUMHUYECKON PEAKIUU — IPH
pelieHny y4eOHBIX MO3HABATENIbHBIX W MPAKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUSA XapPAKTEPHBIX ITPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIUU.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBAThH LEH U 33]]a4H UCCIIEIOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U
CaMOCTOATENHEHO CHOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEJACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (opMyaupoBaTh OO0OOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Pabora ¢ unpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHpOopMaIuu, HE0OXOAUMOM JIJIs BHIITOJIHEHUS! YUEOHBIX 33/1a4 ONPECIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3INUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uH(popMalue: IPUMEHSITh MEXKIIpeIMETHbIE ((PU3NUECKHe U MaTeMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISIHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX JaeMOM TEMbl B XOJ€ JAMaJora W/Wiu
JUCKYCCUH, BBICKAa3bIBaTh WJEH, (HOPMYIMPOBATH CBOM MPEIJIOKEHHUS OTHOCUTEIBHO
BBIIIOJIHEHHS PEJUIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAlMEd pe3yJbTaTOB IO3HABATEIbHOW JAESATENBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMM IPHU BBINOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, NPAKTUYECKOM pPabOTHI IO HCCIEJOBAaHUIO CBOMICTB
U3y4aeMbIX BEILECTB, peau3aliid y4eOHOro MpoeKkTa U (HOpMYJIUpPOBATh BBIBOJBI IO
pe3ysbTaraM IPOBEAEHHBIX MCCICAOBAHUN IYyTEM COIVIACOBAHUSA MO3ULUHA B XOJI€
00CyKIeHHsI 1 0OMEHAa MHEHUSIMHU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Uenm W 3aJaud, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4éTOM MOJTyYeHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEaAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUI TPUPOJILI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHUS] MPAKTUYECKUX 3a7a4 M OKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUSIK
CBOEMY 3JI0POBBIO U PUPOJAHON CPEJIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAIOIIINE
MNOHATUSL (XUMHUYECKUN DJIEMEHT, aTOM, JJIEKTpOHHas 000J0YKa aroMa, MOJIEKYJia,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIll€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepOIHBIN
CKeTeT, (PyHKITMOHANIbHAS TPYIITA, PaIUKall, U30MEPHSs, H30MEPbI, TOMOJIOTHYECKUH PSA/I,
TOMOJIOTH, YIJIEBOJAOPObI, KHUCIOPOJ W a30TCOJEpKalIue COCTUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHusl oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0H COXpaHEHUS MaCChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUSI,
JeXalye B OCHOBE NMOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHH,
(aKkTOJIOTHYECKHE CBEACHUS O CBOWMCTBaxX, COCTaBe, IMOJIYYEHUH U OE€30MacCHOM
UCIIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE TIOHSTHS MIPU
OMMCAHUU COCTaBa, CTPOCHUS U TIPEBpaICHUN OPTraHUYECKUX COCTMHEHUH;

c(hOPMHUPOBAHHOCTh YMEHHUM UCIIOJB30BaTh XHMHUUYECKYID  CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (GopMy
OPraHUYECKUX BEIIECTB U YPABHEHHN XUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJAEIH
MOJIEKYJ OpPraHWYeCKMX BEHIECTB Uil  WUIIOCTpPAIMd WX XHMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HW3YUECHHBIX
OpraHUYeCKUX BEIIECTB M0 UX COCTAaBY U CTPOCHUIO K OMPEACIIEHHOMY KJIacCy/TpyIiie
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COCIMHEHUN  (YTIeBOJOPOJAbI,  KHUCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [JaBaTb KM Ha3BaHUS 110 CHCTEMaTHYECKOU
nomenknarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHS OTHEIbHBIX
OpPraHUYECKUX BEUIECTB (3TUJICH, TPOIUIIEH, alleTHIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EHO,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, lIeJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIISATH BUIbI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COeIMHEHUAX (OIMHAPHBIC U KPaTHBIE);

c(OPMHUPOBAHHOCTh yMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemecTB A.M. byrtiepoBa ans OOBSICHEHUS 3aBHCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOKO3a, KpaxMmall, LEJUIK0I03a, aMHUHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
pUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH YMEHUN MPOBOJIUTH BHIYUCICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOJIYKTA PEAKIHH TI0
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WUJIU
MPOIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEMIECTB U XUMUUYECKHUX
saBieHUN (HAOMIOJIeHUEe, W3MEpPEHUEe, SKCIEPUMEHT, MOJECIUPOBAHUE), HMCIOJIH30BaTh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMU COONIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHECHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUW  IUIAHUPOBAaTH W BBINIOJHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
JeHaTypanus O0eJIKOB MpU HArpeBaHWM, IBETHHIE PEAKIIMH OEJIKOB) B COOTBETCTBUHUC
npaBuIaMu TEXHUKHA 0€30MacHOCTU MpU OOpallleHUH C BEIIECTBAMHM U JAOOPATOPHBIM
000pyZOBaHUEM, NPENCTABIATH PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIMIO, OJTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIHH,
WHTepHET U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 11E1eCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHUS! CBOETO 3/10pPOBbS U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIC
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, HOHUMas cMblci okaszareis 11K,
NOSICHATh HAa MpPHUMEpPax CHocOObl YMEHBIIEHUS W MPENOTBPALLEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOJKHOCTSMHU 3/10pPOBbS: YMEHHUE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METO/JAaX II0O3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, pPOJM XHMUU B TIO3HAHUM SIBJICHUWA TPUPOIBI, B
(GbopMUPOBAHUM MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (QYHKIIMOHATBHOUTPAMOTHOCTH,
HEOOXOMMOW MJi PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CpELE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPasl BKIIFOYAET: OCHOBOIOJIATAIOIIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBA3b (KOBaJICHTHAas,
MOHHAs, METAJUTMYECKasi, BOJOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, TUITBI XUMUYECKUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTUUECKAS TUCCOLUALMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKIUu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKONW JIUCCOILMAIIUH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPAIICHUS YHEPTUM MPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIM€ B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE30TIaCHOM HUCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIICCTB B OBITY U IPAKTUYECKOMN JACATEIHPHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEpHbIC TPU3HAKU TIOHSATHH,
YCTAHABIIMBAaTh HMX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHSTHUS IPU
ONMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPALICHUM;
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c(OPMUPOBAHHOCTh YMEHUM  HCHOJNB30BATh XUMHUYECKYIO  CHMBOJIUKY JJIs
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XMMUYECKUX PEAKIIM, CUCTEMATUYECKYIO
nomenknarypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIbHBIX HEOPraHHMYECKUX
BEIIECTB (yrapHbIii ras, yriaeKuciabli ra3, aMMUak, raiéHas u3BeCTh, HeraiéHasi H3BecCTb,
MUTHEBAS COJA, TUPUT U JAPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpENEATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCJIMHEHUAX PA3UYHOTO COCTaBa, BUJ XUMHUYECKOU CBSI3U
(koBaJieHTHasi, MOHHAsl, MeETaJUIMYeCcKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTAITMYECKON PEMIETKH KOHKPETHOTO BEIIEeCTBA (aTOMHAs, MOJIEKYJIApHas, MOHHAS,
MeTaJIJTN4ecKasi), XapakTep Cpelibl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX COCTUHEHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIICKHOCTh HEOPTAHUICCKUX
BEIIECTB MO0 WX COCTAaBY K OMPEACIEHHOMY KiacCy/Tpymre COeIWHEHUH (MpOCThIe
BEI[ECTBA — METAIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBaTh CMBICI Meproaudeckoro 3akona J[.U.
MenpeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JieMeHTOB 1-4 mepuomoB Ileprogndeckoit CHCTEMBI XHUMHYECKUX
anemeHToB JI.M. MeHeneeBa, UCTONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OpOUTAINY,
«QHEPTreTUYECKHE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoandeckon
cucTteMbl XuMuueckux saemeHToB .M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  Pa3UYHBIX  KJIACCOB,  MOATBEPXKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKHMHU BEIIECTBAMUC
MTOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKITUN;

c(hOPMHUPOBAHHOCTh YMEHHUS  KJIACCU(PUIIMPOBATh XUMHYECKUE PEAKIIMH 110
pa3TUYHBIM MTPU3HAKAM (YHCITY U COCTaBY PEarnupyronux BeIIecTB, TEMI0BOMY 3P HEKTy
peaKkiuy, W3MEHEHHIO CTETeHEeW OKHWCICHHS »JJIEMEHTOB, OOpPaTHMMOCTH pEeakIvy,
Y4aCTHIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABIIATh YPAaBHCHHS PEaKIIUK Pa3IMUHBIX THIIOB,
TIOJTHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIUil HOHHOTO OOMEHA, YIYUTHIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIIMU UIYT 0 KOHIIA,

c(hOPMHPOBAHHOCT, ~ YMEHUW  TMPOBOJWUTH  PEAKIMH,  TOJTBEPKIAIOIIIC
KaueCTBCHHBIN COCTAB PA3IMYHBIX HEOPTaHWYCCKUX BEICCTB, PACITO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;

chOpPMUPOBAHHOCTh ~ YMEHHH  PAacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPECTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHca ITHX
peaKuunii;
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c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiuy OT PA3NUUHBIX (AKTOPOB; XapaKTEp CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeicteus (npunnun Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTePU30BATh XUMHUYECKUE MPOIECCHI, JIeKAIINE
B OCHOBE MPOMBIIUICHHOTO TMIOJY4Y€HUSI CEPHOM KHUCIOThl, aMMHaka, a TaKke
c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIINX HAYYHBIX MPUHITUTIAX U IKOJIOTHUECKHUX
npo0emMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas 107151 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH Ta30B PU XUMUYECKHUX
peakIusIX, MacChl BelIecTBa WK 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO 3 dexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEILIECTB, MIPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia IOJIb30BAHUS XUMHUYECKOU
MOCYJI0i 1 1a00paTOpHBIM 00OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAILIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHIMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCT, ~YMEHUH  IUIAHUPOBaTh U BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHUE TMEePOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
OmpeJieSICHHE Cpebl PAaCTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHJUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMK Ha Cyib(har-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KAaTHOH
aMMOHHSI, PELIEHNE AKCIEPUMEHTAIbHBIX 3a7a4 1o TeMaMm «Metamibs u « HemeTramib»)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIllEHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATh  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amMcu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
(dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyl) M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIu, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’Karoliel MNpUPOTHON Cpebl, OCO3HABaTh OMACHOCTH BO3JCUCTBUS Ha >KUBBIC
OpraHU3MBbI ONPEEIEHHBIX BEMIECTB, MOHMMas cMbich nokazatens [IJIK, nmosicHsTh Ha
puMepax CrocoObl YMEHBIIIECHUS W TMPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUS Ha
OpraHu3M YeJIOBEKa;

UIsE  OOYyYaromIMXcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbS: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy oO0o3HadeHui JI. bpaiins 1ist 3anmucu XuMu4ecKux GopMyL.
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10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3nen 1. TeopeTruueckue oc

HOBbI OpPranu

YecKOU XUMHUH

1.1 | Ilpeamer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT opraHnyecKor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUU HOBBIX BEIIECTB
Y MarepuanoB. Teopus CTpOeHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTYpHBIE (DOPMYJIBI
OpraHUYECKUX BELIECTB. [ ' omoorus,
n3oMepusi. XMMHYECKasi CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpencraBnienue o kaaccuukamu
OpraHnveckux BeniecTB. HoMenkiarypa
OPTaHUYECKUX COCTMHEHUH
(cucteMarnueckas) U TPUBUAJIbHbBIC
HAa3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIEPUMEHTAIbHbIE METOAbI
U3yYeHHS BelleCTB U UX MpeBpPaLlleHH:

PackpbIBaTh CMBICT H3y4a€MbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[IpuMEHSATh MOJIOKEHUS TEOPUN
CTPOEHUSI OPraHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIl€HHON ) POpMYJT OpraHUYECKUX
BEILECTB.

Onpenensats BUJIbI XUMUYECKON CBA3U
(onMHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpsiBaTh poib OpraHM4eCcKOr XUMUN
B IPUPOJE, XapaKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
OpTraHUYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIECTB MTPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEIIECTB

3HAYEHHUE B KU3HU YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabroaTe 1 onuceiBaTh
JIEMOHCTPALIMOHHBIE ONBITHL; TIPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHbBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHUYEeCKIe CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS),
HaXOKJEHUE B IPUPOJIE, IOJYyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJIKACHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMHU4YeCK1e CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOT€HUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBISITH UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYEeCKUX
BEILECTB.

VYcranaBiauBaTh NpUHAMJICKHOCTD
BEILIECTB K ONPEACIICHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIIiN )
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI PS/I.
ALIETUIIEH — NPOCTEUIINMA
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, GU3nuecKue u
XUMHYECKUE CBOMCTBA (pEeaKIUU
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOTYyUYCHHUE U IPUMEHEHNE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

ApeHbI: 6€H30JI U TOTYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYyUYEHUE

1 IpuMeHeHne. Biausaue 6eH3ona

Ha OpraHu3M 4esoBeka. ['eHeTnueckas
CBSI3b YIJIEBOJOPOIOB

YTJIEBOJIOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMAaTHYeCKOW HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensiTe BUIbl XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI MOTYYEHUS TUTTHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
yTIIE€BOJ0OPOIOB (METaHa, ITaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH30J1a, TOJTyoIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXTY
YIJIEBOJIOPOIAMH U TIOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpupoanslii ra3. [lomyTHbIe HEDTAHBIC
ra3el. HedTh 1 €€ mpoucxoxaenue.
Crnioco0bl nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepadoTKu HeTU, UX IPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYyKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlieHHit:

e JleMOHCTpanuu:

— komtekiuu «HedpTe» u «Yronby;

— BuaeodparmenT «Bynkanuzamus
PE3HUHBD».

¢ JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesICHHE yriepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIaCTMAcC, KAy4YyKOB M PE3HHBI;

— MOJIEJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonmyuenue 3TuaeHa U U3y4yeHue
€ro CBOWCTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroJyb), CIOCOOBI KX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (J1aDOpaTOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CrnenoBath npaBuiaM 0€30MacHOR
paboThI B J1aDOpaTOpHUH

IIPU UCIIOJIb30BAaHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKKE
npaBujIaM OOpalleHus ¢ BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJIHEHUS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BBIBOJIBI HA UX OCHOBE.
[IpoBOANTE BEIYMCIICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHUYEeCKOTO BEIIECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIe 3a1aun:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XMMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPABHEHUIO XUMHYECKOM
peaKunu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIISITH CBOIO ITO3HABATEIIHHYIO
NeSITeTbHOCTD; IPUHUMATh aKTHUBHOE
y4acTue B IPyIIOBOM y4eOHO
JESTEIBHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xaniye opraHnyeckue coenHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECKHUE U XUMUYECKUE
CBOMCTBA (peaKUu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. BogopoaHas
CBsI3b. DU3HOJIOTHYECKOE JECHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKaA.

MHOroaTOMHbBIE CITIUPTHI: STHUJICHTITUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3auMOJI€MCTBHE CO IIECTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIorndecKoe 1eiCTBUE

Ha opraHu3M 4esioBeka. [I[pumMenenue
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALICHUN OPraHUYEeCKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISl COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYJT OPraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K OINPENEIIEHHOMY KJaccy
10 COCTaBY U CTPOCHMIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHocTs (peHoIIa, ero
($hU3M0I0TrNYECKOe ICUCTBUE

Ha OpraHu3M 4enoBeka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upbl

Anpaeruapl: GopMaibaeTua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkue 1 XuMUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TOTyUYCHUE U
IPUMEHEHUE.

OIDHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHAas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
buznyeckrue 1 XuMU4YEeCKIe CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTTYUCHHUE U
npuMeHeHnre. CTeapuHOBasi U OJICMHOBAS
KHUCTIOTHI KaK MPeICTAaBUTENIN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['niponu3
CJI0KHBIX 3GupoB. XKupbl Kak

OTAEIBHBIX MPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUS TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaerua,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUMU U IOATBEPKAATh €€
HaJIMYue YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEPU30BaTh UX 3HAUYCHUE

JUISL AKUBHEIESI TETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS
Ha KMBBIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha MpUMepax CrocoObl yMEHbIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ HApOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosicaxapubl). [ roko3a —
IIPOCTENIIIMNA MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepedpa(l), BocctaHoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapuaoB, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ IPUMEHEHUE.
Kpaxwman u nemirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBCHHAS PEAKIIHS C HOJO0M).
DKCnepruMeHTATbHbIE METObI
U3y4YeHMs BellleCTB U UX NMpeBpallleHuii:

U TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — POBE/ICHNUE,
HAOJII0JICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpPUMEHTA (J1a00PaTOPHBIE OIBITHI U
MpPaKTUYECKHUE PpadOThI).

CrnenoBathb mpaBuiiaM O€30MacHOM
paboThI B J1aDOpaTOpHUH

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pYIOBaHUS, a TAK¥Ke
npaBuiiam oOpalleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJIHEHUS JTaOOPATOPHBIX OMBITOB

U MPAKTUYECKUX PabOoT MO MOITYICHUIO
Y U3yYEHUIO OPraHUYECKUX BEILECTB.
[IpencraBasTh pe3ysbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHIYKCIICHHS

JUTSL OTIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOW PEaKITHH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISATH CBOIO [I03HABATEIIBHYIO
JESITENIbHOCTD; MPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE IVIMIIEPUHA

¢ ruapokcugaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meu(1l));

— B3aUMOJICHCTBHUE KpaxMasa C HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacuérHble 3a1a4u:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIBI OPraHUYECKOTO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKUX IJIEMEHTOB U M0 Macce
(oO0BeMy) IPOTYKTOB CTOPaHUS,

— pacy€Thl IO YPABHEHUIO XUMHUUECKOMN
peakiuu

y4acTue B IpynIoBoi yueOHOU
JIESITETbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kaiiye opraHudecKue coenHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
beaxn

3

AMMHBI: METWJIAMHH — IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATb UX
B3aUMOCBSI3b, UCIIOJIb30BATh
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C KMCJIOTAMH U TOPEHUS ), HAXOKICHHE

B IIpupojie. AMUHOKHCIIOTHI KaK
am(pOTepHbIE OPrAHUYECKUE COEAUHEHNUS.
dusnueckre U XMMUUYECKHUE CBOICTBA
aMUHOKHCJIIOT (Ha MpUMEPE TIINLUHA).
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NenTHI0B.

benku kak npupoHbIe TOJUMEPSI.
[lepBuuHas, BTOpUYHASI U TPETUYHAS
CTPYKTypa O€IKOB. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JIeHaTypalus, Ka4eCTBEHHBIE PEAKIIUU
Ha OEJKH.

JKCNepUMEHTAIbHbIE METOAbI
U3y4eHUs BelleCTB U UX NPeBPallleH U
e /lemoHCTpanuu:

— JieHaTypauus OeJIKOB IPU HarpeBaHUU;
— IIBETHBIC pEaKIIUK OEITKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU ONMCAHWUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPTraHNYECKUX
COEeIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POpMYIT OpraHUYECKUX
BEILECTB.

Onpenensars MPUHAAIEKHOCTD BELIECTB
K OIPEACIIEHHOMY KJaccy 10 COCTaBy U
CTPOEHUIO, HAa3bIBaTh UX

10 CUCTEMATUYECKOM HOMEHKJIATypE;
MPUBOJUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX IIPEICTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CHOCOOBI MOJTYYEHUS] TUTUYHBIX
MpeICTaBUTENEH a30TCOACPKALTUX
COEIMHEHHUI (METUIIaMUHA, TJIML1HA,
OCIIKOB).

OnwuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUISl OpTaHr3Ma YeJI0BEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOII0AATh U
OMUCHIBATH IEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOSITENBHO MJIAHUPOBATH U
OCYIIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEAHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

BiageTs nzydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
U3y4aeMbIX OHATUI U NPUMEHSTh 3TU
MOHATHUS IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIAKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMyII
BEILICCTB U YPABHEHUN PEAKLIMI
MOJINMEPU3ALIMH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOKCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKUE (KarpoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METObI
HU3yYeHHsI BEeLECTB U UX MpeBpPaALleHH:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamMu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
Haumenosaunue
No KomnnuectBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe coaepkanue
I\t YacoB 00yJaroImmxcs

y4ueOHOTO MnpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHWH

11

CrtpoeHune aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xumuueckuii asiemeHt. Atom. CocTtan
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001109Ka. DHEPreTHUYEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcoOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Tepunoanyeckuii 3aK0H U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHnToB 1. . MenneneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEUN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIaM U
nepuoaaM. 3Ha4€HHUE MePUOUYECKOTO
3aKOHA U CHUCTEMbl XUMHUYECKUX

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUM (BBISIBISITD UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

PackppIBaTh CMBICI IEPHUOIUYECKOTO
3akoHa [[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TI0
CHUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTETEHYIO U POTHOCTUYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
35eMeHTOB 1-4 nepuoaoB, UCTIOb3YS
MOHSATHS S-, P-, d-37I€KTPOHHBIC
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEpUOJIaM U IpyIam
ITeprnoanueckoit CUCTEMBI

J1. . MenaeneeBa
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anemeHToB .. Meneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BEECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpanuu:

Buaet Tabmun «Ilepuonuueckast cucrema
XUMHUYECKHUX DJIEMEHTOB

.. MennaeneeBa

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajieHTHasi HEMOJSIpHAs U
NOJIsIpHAs, MOHHAsS, METAJTINYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOU
cBs13U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIIEHB
okuciienusi. KaTMOHBI U aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. KosimuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PacTBOPE).

PackpbIBaTh CMBIC H3y4aeMbIX
NOHATUH (BBIIEIATH UX XapAaKTEPHBIE
MPU3HAKHN) U IPUMEHATD 3TU TOHSITHUS
IIPY OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00bICHEHHSI OTAEIIbHBIX
(GhaKTOB U SIBJICHHI.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJIGHTHOM, MOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAIIINYECKON
PELIETKA KOHKPETHOTO BELECTBA.
Onpenenste BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYMCIICHHUS

C UCIIOJIb30BAaHNEM MOHATHUS «MacCOBas
JI0JIS BEILIECTBA B PACTBOPEY.

BiageTs n3y4aeMbIMM XUMUYECKUMHU
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Krnaccuduxaruss HeopraHu4ecKux
coenuHenuid. Homenknarypa
HEOPraHMYECKHUX BEIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMUECKUX PEIIETOK.
e PacuéTHEle 3agaun:

— pacyeThl C UCTI0JIb30BAHUEM TOHATHUS
«MaccoBast 10JIs1 paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLINI B HEOPTaHUYECKOU
Y OPTaHMYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIe
peakuuy. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DNEKTPOIUTUYECKAS] TUCCOLIUALIMS.
CunbHble 1 cnadble dnekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWUTpalibHAasl, eao4Has. Bogopoausii

MOHSTUSIMU.
OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN PEaKINK OT Pa3InIHBIX
(haxkTopOB.

Onpenensatb XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (npunnun Jle [latense).
CocTaBnsTh ypaBHEHUS peakiiui
Pa3TUYHBIX TUIOB; TIOJHBIC U
COKpaIl€HHbIC YPABHEHUS pPeaKIuit
MOHHOTO 0OMEHa, yUUTHIBas YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKITUH HIYT

JI0 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIOICHUE U OTTUCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIIMSTHHUIO Pa3JIMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHMUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
00opyI0BaHUEM.

[IpeacraBnsTh pe3ynbTaThl
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHUYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenue ANeKTpoIn3a.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— PAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMNpEIENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
UHJMKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bausitnue pa3nuduHbiX (hakTopoB
Ha CKOPOCTh XMMHUYECKOU PEAKIIHH.

e PacuérHble 3a1aun:

— pacyeTsl 10 YPABHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMiCH YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpOBOAKTDH BBIYHCIICHHSI

110 YPaBHCHHUSM XUMHYCCKHUX PEaKIIHA,
B TOM YHUCJIC TEPMOXHUMHUCCKHE
pacyEThI

Hroro no pazuneny

13
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Pasznea 2. Heopranmyeckasi Xumus

2.1

MeTaiiel

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nIecKne CBOMCTBA
MetasuioB. [IpuMeHneHne Metamios

B OBITY, pupojie U TexHuke. CriaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. O01re crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CrocoObl 3alIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX moarpymnm (IA-rpymma,
[TA-rpynna) [leprionueckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHA U
TUAPOKCUJIA ATFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIH).
JKCNepUMeHTATbHbIE METOAbI
H3Yy4YeHMs BellleCTB U MX NpeBpaLlleHUI:

PackppIBaTh CMBICIT U3Yy4aEMbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, J11 00BICHEHUSI OT/ICIIbHBIX
(aKTOB U SIBICHHIA.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHHN C YYETOM
CTPOEHUS UX ATOMOB U MOJI0KECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
pPEaKLNil; MPUMEHECHUE METAIUIOB

B Pa3UYHBIX 00JIACTIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaLUu:

— KoJIeKIMs «MeTasuibl U CILIaBbD.

¢ JlabopaTOpHBIEC OTIBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJ04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMEeHTAIIBHBIX
3a71a4 110 TeMe «MeTayuibDy.

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BELIECTBA) MPOJYKTa PEaKLUu, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OINPEJEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEJIBHBIX PEaKUn
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHca 3TUX PEaKIIH.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3y4aeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — ITPOBEICHUE,
HAOJII0/ICHUE U OTTIHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHUE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ eiaTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh paBUiIaM TMOJIB30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py1I0BaHUEM.

[TpoBOANTH BHIYKCIICHHS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIUH.
CaMOoCTOSITENBHO MJIAHUPOBATH U
OCYILIECTBIISITH CBOIO MIO3HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM y4eOHOI
JEATEIIBHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHne HEMeTaJIOB
B [leproinyeckoil cucteMe XuMHUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI aTOMOB.
du3nvecKkre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponaconepxaiiye KucioThl.
Bonopoanbie coequHeHUst

HEMETAJLIOB.

IKCIEePUMEHTAIbHbIE METObI
H3y4YeHHUS BelleCcTB

U MX NPeBPALLCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBHUE MEJIA C A30THOM
KUCJIOTOM pa3JInyHON KOHUEHTPALUY.

e JlaGopaTOpHBIC OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
IIPY OIIMCAHUH COCTABA U CTPOCHUS
BEIECTB, /11 00BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHHIA.

OOBACHTH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B [lepronnueckoi cucreme
XUMUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAIIOB, UX
BAXHEHIIIUX COCIMHECHUH, TTOITBEPK 1At
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKIu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
Y UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUUYECKOM
JEATEIBHOCTH YEJIOBEKA.

43



OdenepanpHas padouas nporpamma | Xumusi. 10-11 kmaccer (6a30BbIH YPOBEHB)

e [IpakTrueckue paboThI:
Ne 3. Pemenue skcriepuMeHTAIbHBIX

3amay o teme «Hemeramib.

e PacuérHrble 3a/1auu:

— pacyeThl MacChl BEIlIeCTBa

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MU
00bEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET NPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4ecKue
KUCIoThl. Heopranmueckue u
OpraHuyvecKue OCHOBaHUsA. AM(OTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEeHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB

[TonTBEpKaaTh CyIIECTBOBAHUE
TEeHETUYECKOU CBSI3U MEXY
HEOPraHUYECKUMU BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUIN
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKuuil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTHUCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aMKiCcH YpaBHEHUN COOTBETCTBYIOIINUX
peaxkuuii ¥ 1e1aTh BBIBOABI HA X
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M 1 1a00paTOPHBIM
00opyI0BaHUEM.

[IpoBOIUTH BEIYHCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIHM.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
JEATEIbHOCTH

Hroro no pazneny 17
Paznea 3. XumMus 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMUU B pEIICHUN

AKOJIOTHYECKOH, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIANIAX TPOMBIIIJIEHHOTO TTOJTYYEHUS
BOKHEUIIINX BEIIECTB (Ha MMpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMHYECKUX PEaKIUui: XUMUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, ChIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM UeTIOBEYECTBA,
OMUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHSI XUMHUYECKON HAyKu U
TEXHOJIOTHUHU.

[TpumensTh nmpaBmiIa 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IOBCEHEBHOM
KU3HU, IPaBUJIa TTOBEICHUSI B IETISAX
cOepekeHus 3I0POBbS U OKPYKAIOIIEH
MIPUPOJIHON CpeJIbl; TOHUMATh BPE/l
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpTaHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh

45



OdenepanpHas padouas nporpamma | Xumusi. 10-11 kmaccer (6a30BbIH YPOBEHB)

IpenaparoB; MpaBuiIa 6€30MacHOrO
MCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KU3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha MpUMepax CrocoObl YMEHBIICHUS U
NPEIOTBPALIEHUS UX BPETHOTO
BO3/JCHUCTBUS.

AHanM3UpoBaTh U KPUTUYECKU
OLIEHMBATh WH(OPMALINIO, CBSI3aHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPY KarOIIeH
CpE.bl.

Hcnonb30BaTh NOJyYEHHbBIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOW 1
COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK
OCHOBY JJIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuiei npodecCHoHATbHOU
JEATEIBbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOXKHbBIE ITyTH €€
peleHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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