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®denepanibHas pabodas mporpaMma Mo y4eOHOMY MpeaMeTy «Xumus (0a30BbIi
ypoBeHb) (mpeaMeTHas o005acTh «ECTECTBEHHO-HAyuyHbIE TIpeaMEThI») (Janee
COOTBETCTBEHHO — MpOTrpamMma Mo XMUMHH, XUMHSI) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOy4YeHWMsI, TUTAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMUH,
TUTAHUPYEMBIE PE3yIbTaThl, TEeMaTHIECKOE TUTAHUPOBAHHE.

[TosicHauTenpHAs 3amUCKa OTpaKaeT OOIMMe IMeNd W 3aJaddl W3YYCHHS XUMHUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydYaroluMUcH,
MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKXke MOIXOAbl K OTOOpY COJIepKaHWUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3YJIbTaTOB M K CTPYKTYpE TEMAaTHYECKOTO
TUTAHUPOBAHMSL.

Copmepxanne OOy4YEeHHsI pacKphIBacT COJACpKATENbHBIC JHUHHUH, KOTOPHIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YUYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1rero ooGpa3oBaHMS.

[InanupyeMbie pe3ysibTaThl OCBOCHHUS MPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YEHHUSI Ha ypOBHE
cpelnHero o0miero oopa3oBaHus, a TaKXe IPEAMETHbIC JOCTIKEHUSI O0yYaroIierocs
3a KaXXJIbIi TOJ] O0y4eHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpOBHE CpEJHEro oOimero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe denmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 obpa3zoBaHun
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (enepaabHOM
oOpa3zoBaTeIbHON mporpamMMmbl  cpenHero obmiero obpaszoanus (POII  COO),
npeacTaBieHHbBIX B DepepaibHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konuenuuu mnpenojgaBaHus y4yeOHOro mnpeaMera «XUMUS»
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoin @eaepannn, pean3yronX OCHOBHbIE
oOpa3oBaTeNbHBIE TMPOTPAMMBbI, W OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii denepauun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaBurenscTBa P® ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJX0/I0B K pa3paboTKe MPOrpaMMbl IO XMUMUH, K OMPEICIICHUIO 00IIeH
cTpaTernd OOy4YeHHs, BOCIIUTAHHUS W PA3BUTHs OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenrtyanbHble mnonoxkenus DOIrOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJbTaToB OOydeHHUs] U TpeOOBaHUH K YPOBHIO IOJTOTOBKHU
BBIITYCKHHKOB.

B cooTBeTcTBUMM ¢ MaHHBIMH TOJIOKCHUSMU TporpamMMma Mo XUMUHM (0a30BBIN
YPOBEHb) Ha YPOBHE CPEHETO OOIIET0 00pa30BaHU:

yCTaHaBJIMBaeT o00s3aTeNibHOE (MHBApUAHTHOE) MPEIMETHOE  COJIepiKaHUe,
OTIpe/IeTsIeT KOJTNYECTBCHHbIC U KaUeCTBEHHBIC €r0 XapaKTEPUCTUKHA Ha Ka)XXJIOM JTare
U3YYCHHUS TpeaMeTa, MPeAyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS CONEPIKAHUS U
pacrpeiesieHus ero o Kjiaccam, OCHOBHBIM pa3fiesiaM U TeMaM Kypca;
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NaéT MPUMEpPHOE pachpesiesieHne ydyeOHbIX YacoB IO TEeMaTHYECKUM pas3iesiam,
PEKOMEHIyeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh HW3YUYEHUS OTICIBbHBIX TEM Kypca
C Y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO MpoIiiecca,
BO3PACTHBIX 0cobeHHOocTel oOyuarommxcst 10—11 kmaccos;

Ta€T METOAMYECKYI0 HHTEpIpETaluio IeJied HM3ydeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero oOpa3oBaHUs,
COJIepKaTeIbHOM XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MporpaMMbl  CpeAHEero oOmero o60pa3oBaHUsi  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4e€OHO-TIO3HABATEIbHOU
JeATEIbHOCTH O00ydYaromierocss IO OCBOCHHMIO cojepkanust mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSAM B TIpOrpaMMme IO XHUMHH COOJIOJIEHA MPEEeMCTBEHHOCTh
c (denepanbHON paboyeil MporpaMMoil OCHOBHOI'O OOIIEro o0pa3oBaHUs IO XUMHUU
(mmst 8-9 kmaccoB oOpa3oBaTEIbHBIX OpraHu3aIlii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOThEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEpPIIAIOIIAM 3STallOM peaju3alli Ha COOTBETCTBYIOLIEM €My O0a30BOM YypOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYITUX LIETTOCTHON CUCTEME XUMHUUECKOTO 00pa3oBaHusi. ITu
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOmIel KyJbTypbl 4YEJOBEKa, a TakKKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS
K CBOEMY 3J0pOBBIO M MNPUPOAHON cpene. Peanmsyercss Xxumuueckoe oOpa3OBaHHE
oOyyarolmmxcsi Ha YpOBHE CPEIHEro oOIero o0pa3oBaHUS CPEACTBAMU Y4EOHOTO
npeaMeTa « XUMHs», COJAEpKaHue U TOCTPOCHHE KOTOPOTO OMpeNeNieHbl B MporpaMmme
M0 XMMHH C YIETOM CHeU(UKN HAyKH XUMHH, € 3HaUYCHUs B MO3HAHWW MPUPOIBI U
B MaTepHajJbHOM JKM3HM OOIecTBa, a TaKke ¢ Y4éToM OOmux Ieled u
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIETro
oOpa3zoBanuss B Poccuiickoii ®enepanmu. Tak, Hampumep, npu QOpMHUPOBAHUU
COJlep KaHMsl TIpeIMeTa «XUMHs YUYTCHBI CICAYIOIIME IMOJOXKEHUS O crenuduke u
3HAYCHUU HAyKA XUMUHU.

XuMHsI KaK D3JIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK HWIrpacT OCOOYI pOJb
B COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTyphl. OHa
BHOCHUT CBOW BKJIaJl B (DOPMHPOBAHHE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNC
IIEJIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIIEeM MHpPE Kak O EAUHCTBE HPHUPOABI U
YeJIoBeKa, KOTOpoe (OpMHUPYETCS B XMMHUH Ha OCHOBE TOHHWMAHHS BEIICCTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3H MEXYy CTPOCHUEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.

TecHO B3aUMOACHCTBYSI C IPYTMMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThl0O MHUPOBOW KYyJBTYphl, HEOOXOJAMMBIM YCJIOBHEM YCIICIIHOTO
Tpyla ® JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWMHS KakK Hayka
co3uaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HaIpaBJieHa Ha PEIICHUE TJI00ATBHBIX
po0JIeM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHBI 3JJ0POBBSI.
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B cooTBeTCTBUU C 0OIIMMHU LEISIMU U IPUHIIMITAMH CPETHETO 00IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUYCHHS)
OpPUEHTHUPOBAHO MPEUMYUIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJAMMYIO MM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHHS B JKU3Hb COIIMYMa, MPOJODKCHHS 00pa30BaHMs B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBIsIOMUMHU MTpeAMETa « XUMUS» ABISIIOTCS 6a30BbIe Kypchl — «Oprannyeckast
xumus» 1 «O0IIast 1 HEOPTaHWYECKasi XUMHUSD», OCHOBHBIM KOMITOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM H3 0O0Ied XUMHUH) W OPraHUYeCKOM XUMUHU.
dopMUpOBaHUE JAHHOW CHUCTEMBl 3HAHWW MPU HU3YYEHUHM MpeaMeTra 00ecrneurnBacT
BO3MOKHOCThH PACCMOTPEHHS BCET0 MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX TOHSITHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHu4veckasi XuMus» chopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K U3YUYGHHI0O YydeOHOro marepuajia U OOYCJIOBJIEHA HUCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX TEOPETUUYECKUX YpOBHsIX. Tak,
B Kypc€ OpPraHMYEeCKOM XHMMHH BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUN, a TAKKE HA YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTpOCHHUH BeliecTB. CBeleHHsT 00 U3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJAOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COE€IMHEHHMU. B Kypce OpraHMyeckod XWUMHUHM IIOJIy4arOT pa3BUTHE
chopMUpOBaHHBICE Ha YyPOBHE OCHOBHOIO OOIIEro 0Opa30BaHHS I€pPBOHAYAIIBHBIC
MPEACTABICHUSI O XHUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKIIHH.

I[Ton HOBBIM yrjoM 3peHuUss B MpeaMere «XuMus» 0a30BOr0  YpPOBHSA
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha ypOBHE OCHOBHOTO 0OIero o0Opa3oBaHMUS
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XMuMus» 00yqaromaMest
MPEAOCTABISECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAYEHUE MEPUOAUYECKOrO0 3aKOHA
C OOIIETECOPETUUECKUX W METOJOJOTHUUCCKUX TO3UIIUH, TTy0XKe MOHSITh UCTOPUYECKOE
U3MeHEeHHe (YHKIMA HTOr0 3akoHa — OT o00oO0marome g0 OOBICHAIONIEH WU
MTPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHWMKW O BaXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XUMHUYECKHUX PEAKUMSIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kimaccoB snemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUNA U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSI3U XUMHH C APYTUMH HAayKaMH, PACKPBIBAIOT €€
poJib B TIO3HABATEIHLHOM W TPAKTUYECKOW IEATEIbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYCCKUX
MPWIOKEHUN XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO
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U JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSTH €€ JJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYAThHBIX
U DKCIIEPUMEHTANIBHBIX HCCIIEOBATENIbCKUX 3a7ad. B 1enom cojiepkaHue y4eOHOTO
npeaMeTa «XuMus» JaHHOTO YPOBHSI M3Y4YEHUSI OPUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KakK: MaTepuajbHOE €IMHCTBO HEOPraHMYECKOTO M OpPraHuyecKkoro Mupa,
0OyCIIOBJIGHHOCTh CBOWCTB BELIECTB HMX COCTaBOM M CTPOCHHMEM, MO3HABAEMOCTb
NPUPOIHBIX SIBICHUHN MyTEM 3KCIEPUMEHTA U PEUICHUS! POTUBOPEUNN MEXTy HOBBIMU
dbakTaMl M TEOPETHMUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJIU XHMHH B PEUICHUU
IKOJIOTUYECKUX MPoOiIeM, a Takxke mpoliemM cOepekeHus IHEPreTHUECKUX PEeCcypcoB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUNA U MaTepPUAJIOB.

B mnane pemieHust 3ama4 BOCIUTAHUS, PA3BUTHS U COLMATU3AIUMU O0yJarOIINXCS
MPUHSTHIC MPOTPAMMOM IO XMMHH MOAXO0/IbI K ONPEACICHUIO COAEPKaHUS U TOCTPOCHUS
mpeaMeTa TPEeayCMaTpuBalOT (HOPMHUPOBAHKWE YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH,
UMEIONTNX 0a30BO€ 3HAUCHUE ISl PA3IUYHBIX BUAOB JICATEIHHOCTHU: PELICHUS MPobIeMm,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTHUECKON U MCCIEAOBATEIBCKON EATEIHHOCTH, 3aHUMAIOMICH Ba)KHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaKk U Ha YPOBHE CPEIHEr0 001Iero oOpa3zoBaHus, MPU ONPENCICHUH COACPKATEIHLHON
XapaKTEepUCTUKU IIeJIed M3y4YeHHs] TMpeAMeTa HallpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (DOPMHUPOBAHUE OCHOB XMMHUYCCKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON ESITEIbHOCTH YeJIOBeKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOYKU 3PEHHS TAKOH
MIOJIXOJT K OTIPEICTICHHIO TIeNIel N3ydeHuUs IPeIMeTa SBJISETCS BIIOJHE ONPABIaHHBIM.

CorracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMHA U3yUCHUS TTpeaMeETa « XUMHUS)
Ha 0a3oBoM ypoBHe (10-11 ki1.) ABIISAIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak Ba)KHEHIEH COCTaBIIsIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC MOHSTHSI,
byHIaMEHTAIBHBIC 3aKOHBI W TEOPUHM XWMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C HCTOPUEH X Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUW, HEOOXOAMMBIX JI TNPUOOPETeHUS YMEHUH
OPHUEHTUPOBATHCS B MUPE BEIICCTB U XUMUUYECKUX SIBIICHUN, IMEIOIITUX MECTO B PUPO/IEL,
B IIPAKTHUYECKOW U NTOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJOICHUEM TMpaBuil 0e30MacHOTO
oOpalieHus ¢ BEIeCTBAMM.

Hapsiny ¢ »TuM coaepkaTenbHas XapakTEepUCTUKA Ieled W 3a1ad M3y4eHHus
mpeaMeTa B IporpaMMme 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMM MPUOPUTETAMH B CUCTEMEe cpeaHero oOiero obpasoanusi. Ceromns
B TIPETIOJIaBaHUHA XUMUHU B OOJBINECH CTEMEHU OTHAETCA MPEANOYTCHUE MPAKTHICCKOU
KOMITOHEHTE COJIepaHUsl OO0y4YeHUs, OPUEHTHUPOBAHHON Ha IMOATOTOBKY BBIITYCKHUKA
orolIeo0pa3oBaTeIbHOM  OpraHu3alii, BIAJCIONEr0O He HaOboOpoM 3HaHUM, a
GyHKIIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMH ¥ YMEHHSIMH aKTUBHOTO
MOJIyYeHUs] 3HAHUW U MPUMEHEHHUS WX B PEATbHOU KU3HU JJIS PEIICHUS MPAKTUYECKUX
3a1ay.

B oroii cBa3M mpu u3yyeHuUH mpeaMera «XUMHs JOMUHHPYIOIIEE 3HAYCHUE
NpUOOPETAIOT TAKUE LI U 33]1a4M, KaK:

afganTanus OOyYalolMXCs K YCJIOBHSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHNUE UHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTHU, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEHIECTBAMU U UX MPUMEHECHHEM,;

dbopMHpoBaHrEe y 00YYaAIOIIMXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCATLHOE 3HAYCHUE IS PA3IMYHBIX BUJIOB JCATEIHLHOCTH: PEIICHUS
npoOsieM, TMOUCKa, aHaiau3a W o0paboTkM  MHPOpMalUHU,  HEOOXOJAUMBIX
JUTS IPUOOPETEHUS OTIBITA JIEATEIHbHOCTH, KOTOpas 3aHUMAaET BaKHOE MECTO B TTO3HAHUH
XUMHUH, a TakXKe IS OLEHKU C TO3UIMN DKOJOTUYECKON Oe30MacHOCTH XapakTepa
BIIUSIHUS BELIECTB M XMMHUYECKUX IPOIIECCOB HA OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00yYaroluXCs: CHOCOOHOCTH CAaMOCTOSITEILHO MPUOOpETaTh HOBBIE
3HaHHWS TI0 XWMHH B COOTBETCTBHUU C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIOJB30BATh
COBpPEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTUH JIJIs TIOUCKA U aHaTn3a yueOHOM U Hay4HO-
MOMYJIIPHOW HH(POPMAIIMA XUMHUYECKOTO COACPIKAHUS;

dbopMHpoBaHrEe W PAa3BUTHE Y OOYYAIOMIMXCS ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIIUIEHUS, HAOII0aTEIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpPU I[UIAHUPOBAHUM ¢ TPOBEJACHUU XUMHUYECKOTO
IKCMIEPUMEHTA;

BOCTIHTaHUE y oOydaromuxcs yOexx IEHHOCTH B TYMaHUCTHUECKOM HAIIPaBICHHOCTH
XUMUH, €€ BaXHOM pONM B PEIICHUH TJI00ATBHBIX MPOOJIEM PAIMOHATBEHOTO
MPUPOOTIOIH30BAHNS, TIOMOJIHEHHUSI JHEPTreTUYECKUX PECYpPCOB M COXPAHCHUS
NPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTr0 OTHOILIEHUS
K TPUPOJE M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHHS ONBITA HCIOJIb30BAHUS
MOJTYYCHHBIX 3HAHWH IS TPUHATHS TPAMOTHBIX PEIICHHH B CHUTYyaIlUsAX, CBS3aHHBIX
C XUMHYECKHMH SIBJICHUSIMHU.

[lenru w 3amaum  w3ydeHHs] TmpeaMeTa «XUMHS) TOIYYHIA TOIPOOHYIO
METOJMYECKYI0 HWHTeprperauuio B pazzaene «llmaHupyembie pe3ysibTaTbl OCBOCHUS
POrpaMMBbl TI0O XHUMHMN», Ojarojgaps yeMy oOecreueHo 4€TKOe MPEJCTaBICHUE O TOM,
KaKue 3HAHUS M YMEHHS WUMEIOT TIPSIMOE OTHOIICHHE K peau3alii KOHKPETHOM
LENH.
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B yueGHOM muiaHe cpenHero oOiero oOpa3zoBaHusl mpeaMET «XUMUs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEJIMETHOM 00J1acTH «ECTeCTBEHHO-HAYYHBIC TIPESIMETHD).

OOr1iiee YMCIIO YacoB, PEKOMEHIIOBAHHBIX ISl U3ydeHUs Xumud — 68 dacos:
B 10 kimacce — 34 yaca (1 gac B Henemio), B 11 kimacce — 34 yaca (1 yac B HeZeio).
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COJEP)KAHUE OBYYEHMUSI*

10 KJIIACC

Teopernueckne 0CHOBbI OPraHNY€CKOM XUMHUH

[Ipeamer opranuueckoi XUMHH: €€ BO3HMKHOBEHHME, pPa3BUTHE W 3HAUCHUE
B TOJIyYEHUHM HOBBIX BELIECTB U MaTepuayioB. Teopusi CTPOCHUSI OPraHUYECKHUX
coenunenuii A.M. ByTtiepoBa, €€ ocHOBHbIe MoOyOXKeHUSA. CTpYKTypHbIE (POPMYIIbI
opraHuuyeckux BemecTB. ['omonorus, nzomepusi. XuMHUECKas CBSI3b B OPraHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpeacraBinenne o KilaccuPUKalMM OpraHUYECKUX BemlecTB. HomeHnknaTtypa
OpraHMYECKUX COCAMHEHUH (CHCTeMaTUyYecKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEHIINX
MPEACTABUTENIEH KJIACCOB OPTAaHUYECKUX BEILIECTB.

IKCNepPUMEHTATbHbIE METO/IbI H3y4YeHUs BelleCTB U MX NMpeBpameHuii

O3HakomiieHHE ¢ 00pa3liaMy OPraHMYECKHUX BEIIECTB M MaTepUalaMH Ha UX OCHOBE,
MOJICJTMPOBAHME MOJIEKYJ OPraHWYeCKHUX BEIIEeCTB, HAONIOJIEHHE U ONHCAHHE
JIEMOHCTPAITMOHHBIX OTIBITOB IT0 MPEBPAIICHIIO OPTAHUYECKUX BEIECTB IPH HarpeBaHUHU
(ruaBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH M 3TaH — NpOCTEUIINE
MIPEJACTABUTEIIN ATKAHOB: (DU3WYECKUE U XUMHYECKHUE CBOMCTBA (PEaKIMK 3aMEICHUS
rOpeHHUs), HaXOXKJEHUE B MPUPOJIE, TIOJIyYEHNE U PUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUW psii. OTWIEH W TPONUJICH —
MPOCTEHIINE TIPEACTABUTEIIN aJTKCHOB: (DU3NUYSCKUE M XUMHUYCCKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpaTAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJIyYCHUE U TTPUMEHECHHUE.

Anxamuensl: Oytamuen-1,3 wm wmetwnOyragueH-1,3. CcTpoeHHE, BaKHEHIIIHEC
XUMHYECKHE CBOMCTBa (peakius mojauMepusainuu). IlodydeHwe CHHTETHYECKOTO
KaydyKa U pPEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Psll. ALICTHICH —
MPOCTEHIIINI MPEICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUYSCKUE U XUMHUYSCKHUE
CBOMCTBa (peakiuu THUIPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIMH, TOPEHUs),
MOJy4€HUE U IPUMEHEHHUE.

Apensbl. beH3ot: coctaB, cTpoeHune, GU3NUeCKue 1 XUMHUYECKHUE CBOMCTRA (peaKinu
raJIoreHUPOBaHUS W HUTPOBAHMS), TOJy4YeHUE U TNpuMeHeHue. Toayon. cocmas,
cmpoeHue, @usuueckue U Xumuyeckue CeouUcmea (peakyuu 2ano2eHupo8aHus U
HUMPOBAHUSL), NOAYyHeHue u npumereHue. TOKCUYHOCTh apeHOB. ['€HeTHYecKasl CBS3b
MEXK]y YTI€BOJOPOAaMU, MPUHAIECKANTUMHU K Pa3IMYHBIM KJIaccaM.

1 Kypcusom B TEKCTe BBIJICICHBI 3JEMEHTHI COJEpKaHUS Y4eOHOr0 MaTepuaya, KOTOpPble HW3Yy4aroTCs
B 03HAKOMUTEJIHLHOM ILJIAHE U HE BKJIIOYAIOTCSA B COCTaB NIpeIMETHBIX pe3yipTaToB ocBoeHuss OOII COO
Ha 0a30BOM YpOBHE.



®denepanbHas padbouas nporpamma | Xumus. 10—11 kimaccer (0a30BbIi YPOBEHD)

[TpuponHbIE HCTOUYHUKH YII€BOAOPOAOB. [IpupoaHblil Ta3 U NOMyTHBIE HEPTIHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMUYECKUM, KaTaduTHuecKuil), muponu3. Ilpoaykrel mnepepaOoTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yroiab M HPOAYKTHI €ro
nepepaboTKu.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUHA BCIIECTB N UX npeBpameHnﬁ

O3HaKOMIICHHE C 06p33HaMI/I II1aCcTMacC, Kay4yKOB U PC3HUHBI, KOJIJICKINH «He(i)TI)»
)41 ((yFOJII)>>, MOACIUPOBAHHUC MOJICKYJT YIJICBOAOPOAOB M TaJIOTCHOIIPOU3BOIHBIX,
IMIPOBCACHUC HpaKTH‘leCKOﬁ paﬁoTbI: IMOJTYUYCHHUC OTUJIICHA U U3YUCHUC €TO CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA MJIM TIPOJYKTa pPEaKIUU I10 M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4eckKue coeAuHeHus

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAaHOI U 3TAHOJI: CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C AaKTUBHBIMU METaJlIaMH, TajJOT€HOBOJOPOJIAMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKYJIaMUu crupToB. JleiicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroaroMHble COUPTHI. DTUIICHIJIUKOJb U TJIMUEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO MICJIOYHBIMH METaJUIAaMH, KadeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
TIIMLEPUHA U DTUJICHTIIUKOJIS.

deHo: cTpoeHUE MOJIEKYJIbI, (GPU3NYSCKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denomna. Ilpumenenne penona.

Anpaerunbl U kemowsi. DopManbieTu 1, alleTalbIEIHI: CTpOeHUE, HU3NIECKUE U
XUMHUYECKHE CBOMCTBA (pEaKklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHbBIC
peakiyn), NoJy4eHHEe U IPUMEHEHHE.

Ayemon: cmpoeHue, uzuyeckue u Xumuieckue ceoucmeda (Peakyuu OKUCIeHUs U
80CCMAHOG/IEHUS), NOTYYUeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs W YKCyCHas
KHCJIOTBL: CTPOCHHE, PU3NUECKUE U XUMUUECKHE CBOMCTBA (CBOMCTBA, OOIIME 7S Kilacca
KHUCIIOT, peakuus »>Tepuukanuu), MoJydyeHue u mnpumeHeHue. CreapuHoBas u
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxxable >pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTJIEBOIOB (MOHO-, JU- W TIOJUCAXApPUIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (Pr3ndecKre
U XUMUYeCKue CcBoicTBa (B3amMmojeicTBue ¢ rtuapokcuaoMm wmeau(ll), oxucienue
aMMHaudHbIM pacTBOpoM okcuaa cepebpa(l), BocctanoBneHue, OpoxeHHE TIIOKO3bI),
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HaXOXJICHUE B MPHUPOJE, MpUMEHEeHHe, Onosorndeckas poib. @orocuaTe3. OpyKTo3a
KaK M30Mep TIFOKO3bI.

Caxaposza — npedcmasumens OuUcaxapuoos, cUopou3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memmono3a Kak mnpupojHbie noiaumepbl. CTpoeHue Kpaxmana u
EJUTI0N03bI. PU3NYECKUE M XUMUYCCKUE CBOMCTBA Kpaxmalia (TUIPOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIepPUMEHTATbHbIE METO/IbI U3y4YeHHs BellleCTB U UX MpeBpanieHui

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOACHCTBUE TIUIEPUHA C THAPOKCHIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBue Kpaxmana € HOJOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHIO XMMHUYECKOM peakinu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM IMPOAYKTAa pEaKIMd ITI0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJAHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A3oTcoep:Kaniue OpraHnyecKue coeJuHeHn s

Amunvl. Memunamun u anuiun. cocmas, cmpoenue, uaudeckue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIe OpraHuyeckue coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuirHa). buonoruueckoe 3HaueHue
aMUHOKHUCIIOT. [lenTumpl.

benkun kak TpUPOIHBIE BBICOKOMOJICKYJISIPHBIE CcoenuHeHMs. llepBudHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KAaYeCTBCHHBIC PEaKIIMU Ha OCJIKH.

JKCIEePUMEHTATbHbIC METOAbI H3y4YeHHS BelleCTB M MX NPeBpaleHu i
Habntonenue U onucaHue JAEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OeKoB
IIPU HArpeBaHUHU, LIBETHbIEC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHATHUS XWMHU BBICOKOMOJICKYJIIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHHUN — TOJMMEpHU3aIHs U
MOJINKOH ICHCAITUS.

IInacmmaccol  (nonusmunen, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCHUPOTL).
Hamypanvnotti u cunmemuueckue xayuyku (6ymaouenogulil, XJI0PONPEHO8bll U
uzonpenosulil). Bonoxna: namypanvhvie (xaonox, wepcmov, WénK), UCKYCCHMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoH u 1aécam).

11
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JKcNepuMeHTAbHbIE METOIbI H3Y4YeHHS BelleCTB U UX NpeBpanleHuit
O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H

Peanuzanuss MeXNpeIMETHBIX CBA3€H MpPU HM3YYEHHH OPraHUYECKONW XUMUU
B 10 KJacce oCyIecTBIs€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSTHM, SBISIIOUIUXCS CUCTEMHBIMHU [JISi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO111ue ecTeCTBEHHO-HAyYHbIE IOHATUSA: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CUHTE3, Kiaccu(UKalus, NePUOAUYHOCTb, HAOIIOIEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHUE.

®dusuka: mMatepusi, SHEprusi, Macca, aToOM, JEKTPOH, MOJIEKYJa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (pU3MUYECKUE
BEJIMYMHBI U €MHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(GoTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbl, IOJE3HbIE HCKOINAeMble, TOIUIMBO,
peCypcHlI.

TexHomoOTHA: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHUS, MOIOIINE
CpEJICTBA, JIEKaPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHUI 31eMeHT. AToM. SAapo aroma, M30TOMBI. DJIEKTPOHHAs 000J0YKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTanmu, S-, P-, d- BIEMEHTHI.
OcobeHHOCTH pacipeiesieHUs JIEKTPOHOB TT0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeThIPEX MEePUOAO0B. DIEKTPOHHAS KOHPUTYpalUsi aTOMOB.

Ilepuonnueckuit 3akoH u llepuognueckas cucTeMa XHMHYECKUX DJIEMEHTOB
JA.N. Menneneera. Csizp mnepuoauueckoro 3akoHa u Ileproguyeckoil CHCTEMBI
xumuueckux dyeMeHToB .M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXKHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEePUOIUYECKOTO
3aKOHA B Pa3BUTHM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBS3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJsipHAasT W TOJIsSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOW CBSA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DIIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QHUOHBI.

12
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BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BelIECTBA. THUIbI KPUCTALNTNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIMA KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHE O MUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPbI. MaccoBast
JI0JIS BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['€éHeTHMYecKass CBA3b HEOPraHMYECKUX BEIIECTB, NPUHAIJIEKAIINX
K pa3JIM4HbIM KJIACCaM.

Xumnueckas peakius. Kinaccudukanuss XuMUYECKUX peakiuii B HEOPraHU4eCKOM
U OPraHUYECKON XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIECHUS SHEPTUU NTPU XUMHUUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3auyHbIX (akTopoB. OOpaTuMble
peakuuu. XuMu4yeckoe papHoBecre. DakTopbl, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextponutnyeckas auccounanus. CunbHble W ciabOble 3nekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpalibHad, 1iesi0ouHas. [lonamue o 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ uopoaus HeopeaHuueckKux u
OpP2AHUYECKUX BeUjecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3snekmponuze
pacniaeos u pacmeopos coneu. llpumenenue sn1eKkmpoausa.

JKcnepuMeHTAJILHbIE METOIbI H3YUYeHHs BelleCTB M X MpeBpalleHui

Hemonctpanus tabmun «llepuoanueckas cucreMa XHUMHYECKHUX — DJIEMEHTOB
.. MenneneeBay, U3ydyeHHE MOJEJICH KPUCTAIUIMYECKUX PEIIETOK, HAOJIIOJECHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jIOKEHUE MEPOKCHUAA
BOJIOpOJia B IMPUCYTCTBHM KaTalau3aTopa, ONPEACIICHUE Cpelbl PAaCTBOPOB BEIIECTB
C MOMOIIBI YHHUBEPCATBHOTO WHIAUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MpaKTUYECKON paboThl «BnusHue pa3andHbX (HAaKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuérHble 3agaun
Pacué€thl 110 ypaBHEHHUSIM XUMHUYECKUX PEAKIHUH, B TOM YHUCJIE TEPMOXUMHUUYECKUE
PACYETHI, PACUYETHI C UCHIOJIB30BAHUEM TTOHATHS «MACCOBAas JIOJISI BELIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Tlonoxenue HemetamioB B Ilepuoguyeckoil cucTeMe XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPONUsS HEMETa/UIoB (Ha MpUMeEpe Kuciaopoja, cepwl, Gocdopa u
yriiepoaa).

XHWUMHUYECKHE CBOWMCTBA BAXXHEWIIMX HEMETAJJIOB (TajJOT€HOB, CEphbl, a30Ta,
dbocdopa, yriaepona U KpeMHHUSI) U UX COCTUHEHHM (OKCHUIOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpyuMeHeHne BaXKHENIINX HEMETAJIJIOB U UX COCIUHEHUM.
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Meramnbl.  Ilosnoxkenue wmerauioB B llepuomuueckor cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBoicTBa MeTawioB. CIlaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUH METaJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIINX METAJJIOB (HATPUM, KaJIHil, KaJIbI[Ui, MarHui,
ATIOMUHUH, ITMHK, XPOM, KeJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mme crnocoObl MOMyYeHUs MeTaioB. Memannypeus. Kopposzus memannos.
Cnocobul 3awumst om koppo3uu. IIpuMeHeHrEe METaJIIIOB B OBITY U TEXHHUKE.

JKCNepUMEHTATbHbIE METOAbI H3Y4Y€eHHS BELeCTB U UX MpeBpalleHuit

N3ydenune kosutekiuu «MeTamibl U CIJIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/1ad, HaOMIOJCHUE U ONHWCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Y€ei, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAJJIOB).

PacuéTHble 3aaa4un

Pacuétel Maccel BemiecTBa WM OOBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCE UM 00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIMU BEIIECTB, pacUEThl
Macchl (00BEMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEaKIMHU, €CIIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XHUMHUSA H )KU3Hb

Ponp xmmum B oOecrnieueHUH 3KOJIOTHYECKOM, DHEPreTHUYSCKOW U IIHIIEBOM
0€301acHOCTH, pa3BUTHHM MeIUIIUHBL. [IOHATHE 0 HAYYHBIX METOaX MO3HAHUS BEIICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIMMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJTYyYEeHUS
BaKHEHIIINX BEILIECTB.

YemoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEILHBIE MATEPHUATIbI,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpPacKh, CTEKJIO, KepaMHKa, MaTepHabl
JUIS1 QJICKTPOHUKH, HAHOMaTEpHUabl, OpPraHUuE€CKUE U MUHEPAJIbHBIC YI0OPECHHUS.

XuMHSIT W 300pOBbE YEJIOBEKA: TMpPABUJIA HCIMOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, IMpaBwia O0€30MaCHOTO MCIOJIb30BAHMS IPENapaToB OBITOBONM XUMUU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbie CBA3H

Peanuzanus MeXnpenMEeTHBIX CBA3€H MpH U3yYeHUW OOIeld W HEOpraHWYeCKOu
xuMuH B 11 Kjacce oCyIIeCTBISETCA Yepe3 UCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-
HAY4YHBIX TOHSTHUWA, TaK W TOHSITUW, SBISIOMIMXCS CHUCTEMHBIMU JIS OTACIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIE OHATHS: HAY4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, Kiaccudukanus, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBICHUE.

dusnka: MaTepus, SJHEPrusl, Macca, aToM, AIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII,
par0aKTUBHOCTb, MOJIEKYJA, YHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, O0BEM,

14



®denepanbHas padbouas nporpamma | Xumus. 10—11 kimaccer (0a30BbIi YPOBEHD)

arperaTHO€ COCTOSIHHE BEUIECTBA, (PU3NYECKUE BETUUYMHBI U €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMHHbBI, 0OOMEH BEILIECTB B OpraHu3Me.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, MOJIE3HBIE HCKOMAeMble, TOILIUBO,
pecypcehl.

Texnomorus: XuMUYeCcKasi MPOMBIIICHHOCTh, METAUTypIrHsi, MPOU3BOACTBO
CTPOUTENBHBIX  MaTEpPHANOB, CEJIbCKOXO3SHUCTBEHHOE  MPOU3BOJICTBO,  MHIIIEBAS
MPOMBIIIIEHHOCTD, dbapmaneBTUYECKAS MPOMBIIIUIEHHOCTb, MIPOU3BOICTBO
KOCMETHUYECKUX  MpernaparoB, MPOU3BOACTBO  KOHCTPYKLUMOHHBIX  MAaTE€pHAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yIbTaTaM OCBOCHHUS 00yYarOITUMUCS
nporpaMm cpeaHero ooOmiero o0pa3oBaHUsl (JUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbiM). HayuHo-MeTonn4yeckol OCHOBOM Il  pa3paOOTKH  IUIaHHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrPaMM CPeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOIXO/I.

B cooTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS IpeaMeTa « XUMUs» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TPaKTaHCKOM  HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOONIPEIEICHUIO;

HaJINYUE MOTUBAIUH K O0yUEHUIO;

LICJICHAINIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

FOTOBHOCTh M  CHOCOOHOCTHh OOYyYarolmMXcsi PYKOBOJICTBOBAaThLCS B CBOECH
JEATEIIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYILMMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPhl U CHOCOOHOCTH CTaBUTh LENH
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJITATHl OCBOEHUS MPEAMETA « XUMUS» JOCTUTAIOTCSA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOM IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U U€aTaMH POCCUICKOTO
Ipa)<1aHCKOI0 00I1IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMS,
CIIOCOOCTBYIOIIMMHU MPOLECCaM CaMOMNO3HAHUSl, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTAHOBJICHUSI INYHOCTH O00YyUaIOLINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPaXKaroT
cOPMHPOBAHHOCTh  OMbITA [O3HABATEJIbBHOW M  MPAKTUYECKOW JAESTeNbHOCTU
oOyuaromuxcs Mo peajn3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM UHCJIE B YACTHU:

1) rpaskKaaHCKOr0 BOCIIMTAHUS:

OCO3HAHMSA OOYYAIOUIMMHKCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U TIPABOTIOPSIIIKY;

MPEJCTABICHHUS O COIUAILHBIX HOPMaX M MPaBUIIaX MEKINYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH TPHU CO3AAHUU Y4EOHBIX
IPOEKTOB, PEHICHWU YYEeOHBIX W IO3HABATENLHBIX 3aJ1a4, BBIMOJHEHHUH XHUMHUYECKHX
IKCIIEPUMEHTOB,
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JPYTUX MPU aHAIHU3€E PA3JIMYHBIX BUJIOB YYEOHOH AESTENbHOCTH;

2) MATPUOTHYECKOTO BOCTIMTAHHUS

IICHHOCTHOTO  OTHOILICHUSI K HCTOPUYECKOMY W  HAy4YHOMY  HACJIEIHIO
OTE€UYCCTBECHHOMN XUMUHU;

YBOKEHUSI K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO
MPUMEHECHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHKCHUS HAYKH €CTh pPE3yJbTaT
JUTUTEIBHBIX HAOII0ICHUH, KPOTIOTIUBBIX 3KCIEPUMEHTAIBHBIX MTOMCKOB, MOCTOSSHHOTO
TpyJa YYEHBIX U PAKTUKOB;

WHTEPECA M TO3HABATEIIBHBIX MOTHBOB B MOJIYYCHUH W MOCICIYIOIIEM AHAIINA3E
“H(pOpMaIMK 0 MePeIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUeCTBEHHON XUMUU,

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS

HPABCTBCHHOI'O CO3HAHU, 9THYCCKOI'O IIOBCACHM A,

CITOCOOHOCTH OOCHHUMBATb CHUTyallUH, CBA3AHHBIC C XHMHUYCCKHMU ABJIICHUAMU,
H IIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI
N ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEIACHUE U IIOCTYIIKH CBOHX TOBapHIHGﬁ C HOSI/IIIHﬁ
HPaBCTBCHHBLIX U IIPABOBBIX HOPM M OCO3HAHHC HOCJ'IGI[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) dopMupoBaHus KyJbTYPHI 310POBbSI:

MOHUMAaHUS [IEHHOCTEHN 3I0pOBOTO U 0€30MacHOro 00pas3a KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY M TCUXUUYECKOMY
3JI0pPOBBIO;

coONIoficHUs TpaBuUi 0Oe30macHOTO oOpaleHus C BelleCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JESITEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TPaBUJI MHAUBUIYAITBLHOTO U KOJUIEKTUBHOTO O€30MacHOr0
MOBEJICHUS B CUTYAIMAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JTIOJICH;

OCO3HaHMSI TIOCJICACTBUM U HENPUATUS BPEAHBIX TMPHUBBIYEK (YMOTpEOICHUS
aJIKOTOJIs, HAPKOTHUKOB, KypEHUS);

5) Tpy/10BOro BOCTIMTAHUS :

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIICIOBATEBCKOM JEATETHHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUIAX JIEATCILHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTUUECKUX 3a7ay COIMaJIbHOU
HaIPaBJICHHOCTH (B paAMKaxX CBOETrO KJacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO Tpodeccuii pa3nmuHoro poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MTPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TPyJa U Pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIBHOM TpaeKTOpUU 0Opa30BaHUs,
Oynymield mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M TMOTPEOHOCTEM
00111eCTBa;

17



®denepanbHas padbouas nporpamma | Xumus. 10—11 kimaccer (0a30BbIi YPOBEHD)

6) K0JI0rHYECKOro BOCIIMTAHUS:

HKOJIOTMYECKH IIeJIECOO0Pa3HOT0 OTHOLIEHUS K TMPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJI€;

MOHMMAaHUA TJ00aJbHOIO XapakTepa JKOJOTUYECKUX MpoOJieM, BIMSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIIBHOIO IIPUPOOIIOIb30BaHNUS;

AKTHBHOTO HENPUATUSA JCHUCTBUM, NMPUHOCALIUMX BpEl OKpPYXKaroUEHd NPUPOIHON
cpelle, yMEHHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JENCTBUM U NIPENOTBPAIIATh UX;

HaJIMYUsl PA3BUTOIO DSKOJOTMYECKOTO MBIIIIEHUSA, DKOJIOTHYECKON KYJIBTYPHI,
ONBITA JIESITENBHOCTH HKOJOTHYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B [103HABATEIbHONW, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHHMS AKTUBHO IPOTUBOCTOSTH UACOJIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B GOPMUPOBAHUU
pAalMOHAJIBHOTO HAYYHOI'O MBIIUIEHUs, CO3JAaHUM  LEJIOCTHOIO  IPEICTABICHUS
00 OKpy:KaroleM MHUpE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW IIUBWJIM3ALINN: B €€
T'YMAaHHCTUUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJIM B CO3JIaHUM HOBOW 0asbl
MaTepUaNIbHONW KYJIBTYpPbI, PEHIEHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CHIPEBOM, YHEPTETUUCCKOM, ITUITIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U DKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXkJA0T0 YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: NOHMMAaHMS CYLIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJydaeMble
3HAHUS JJI aHajdu3a U OOBSICHEHMS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOSIINX
B HEM U3MEHEHUM, YMEHHS JenaTh 000CHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYUYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMUIO,
K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHUHU B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJla B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
JIESITETbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHHS YUEOHOT 0 IpeaMeTa « XMMUS)» Ha YPOBHE
cpenHero o01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBbIE TUISL (dbopMupoBaHus MUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKAOIIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B TTO3HAHMS, HCIIONB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPHUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEeI0BaHUE,
HaOII0/ICHNE, U3MEPEHHUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCajbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
pEryJsTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM IPaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh OOYYAarOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHUBEPCAJIbHBIE YU€OHbIE TEHCTBUS B IO3HABATEIBHOM U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSAMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U AKTYAJIU3UPOBATH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICNIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICATECIIBHOCTH C ITOCTABJICHHBIMU LIEISIMU;

KCTI0JIB30BATh MPU OCBOCHUY 3HAHUN MTPUEMBI TIOTUYECKOTO MBIIUICHUS — BBIACATh
XapAKTEPHbIC NPU3HAKKU TMOHSATHM W YCTAHABJIMBATH HUX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUSA JJIs1 0OBSICHEHUS OT/IETbHBIX (JAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUM IJIs KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
peaKkuui;

YCTAHABIMBATh  MPUYMHHO-CIIC/ICTBEHHbBIC CBSI3U MEXKITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHAYKTHUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyITHUpPOBATH BHIBOJIBI U 3AKITIOUCHUS;

NPUMEHATh B MPOLECCE MO3HAHUA, HCHOJIb3YeMblE B XUMHM CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUH 3HAK
(cuMmBOJI) BNEeMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XHMHUUYECKOW pEaKIuu —
P PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIE TPEACTABJICHUS [JI BBISIBICHUA XAPAKTEPHBIX MPU3HAKOB H3YyYaEMbIX
BEIIECTB U XUMUYECKUX PEAKLINHM.
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ba3oBble uccienoBare/ibCKkue J1eHCTBUSA:
BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O TO3HAHMS BEIIECTB U XUMUYECKHUX PEAKIINIA;
(dbopMyIMpOBAThH MENN U 33a/1a4l UCCIICIOBAHUS, UCIIOIh30BATh TOCTABICHHBIC U
CaMOCTOATENHHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXIICHUMU,

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TJIAHUPOBAHUS U MIPOBEACHUS YUECHUUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HAOMIOMaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh OO0OOIICHHS U
BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YyJbTATOB HCCIECAOBAHUS, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

IPUOOPETATH OIBIT YYCHUYECKOM MCCIIeIOBATENHCKON U MPOEKTHON JESTEIHHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTBH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS.

Pab6ora ¢ undopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMalUU (HAYUHO-TIOMYJIIpHAs
JUTEepaTypa XMUMUYECKOTO COJAEp)KaHUA, CIpPaBOYHbIE mocoOus, pecypcel HTepHeTa),
aHAIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKH
OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(opMyIMpOBAThH 3alPOCHl U IPUMEHTH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHbOpMaIiu, HEOOXOAUMOM TSl BHITIOJIHEHUST YUEOHBIX 3a]1a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTs  OMBIT  HWCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMy MpencTaBieHHs WMHOOpMaIUu
(cxemsl, rpaduKy, TUarpaMMBbl, TaOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPHU paboTe ¢ XUMHUYECKOU
uHpopMalue: TPUMEHTh MEXIIpeIMETHbIE ((hU3rUecKre U MaTeMaTH4YEeCKHe) 3HAKU U
CUMBOJIBI, (hOPMYJTBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXKJaeMol TeMbl B XOAe JAuajora
W/WIW  JUCKYCCUH, BBICKAa3bIBaTh WJICH, (OPMYJIUPOBATh CBOU  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHUS TPEAJIOKEHHON 3aa4H;

BBICTYNAaTh C TMPE3CHTAlMEd pe3yJIbTaTOB [O3HABATEIbHOM JAESTENbHOCTH,
MOJYYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBINOJHEHUH
XUMHUYECKOTO DJKCIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMBIX BEIIECTB, pealM3allMi y4eOHOTO MpoeKkTa W (OPMYIUPOBATH BHIBOJbI
[0 pe3yJjbTaTaM IPOBEAEHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAaHUSA MO3ULHUMN B XOJIE
00CYyX/IeHUsI 1 OOMEHA MHEHHUSAMH.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBISITh CBOIO  TO3HABATEIIbHYIO
NEeSATEIbHOCTh, ompenensss e€ uear W 3aJauyd, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aj1a4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOC00 MX
pelieHus ¢ y4ETOM MOJyUeHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUUECKUX PEaAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE pE3yNbTaThl OCBOEHUA Kypca «OpraHudeckass XUMHUsD) OTPaXkKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIM XMMUHU B TTIO3HAHUU SIBIICHUN TTPUPOJIBI, B HOPMUPOBAHUU
MBIIUIEHUS U KyJIbTYPhl JUYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHHUS] TPAKTUYECKUX 3a/lad M IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MIPUPOJIHOM CPENE;

BJIAJICHE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOUAET: OCHOBOIIOJIATaOIINE
MOHATUS (XUMHUYECKUN DJIEMEHT, aTOM, JJIEKTpOHHas 000J0YKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMHUYECKAsl CBsI3b, CTPYKTypHas (opmyiia
(pa3BEépHyTas U COKpaIlIEHHAs), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YTIIEPOIHBIH
CKeTeT, PYHKITMOHANIbHAS TPYIIIA, PaAUKall, U30MEPHs, H30MEPhI, TOMOJIOTHYECKUH PSIII,
TOMOJIOTH, YTJE€BOJOPOJbI, KHUCIOPOI W a30TCOACPKAIIUE COCIUHEHHUS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHM A3bIK XUMUW; MUPOBO33PEHUYECKHE 3HAHNUS,
JeXalye B OCHOBE MOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHH,
(aKTOJOrMYEeCKUe CBEJAEHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
NEeATEIbHOCTH YEJI0BEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TMPU3HAKU TOHATHH,
yCTaHaBJIMBAaTh WX  B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME  TOHSTHS
P ONKMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIEHUI OPraHUYECKUX COECIMHEHU;

c()OPMUPOBAHHOCTh ~ YMEHUH  MCHOJB30BATH  XUMHUYECKYIO CUMBOJIUKY
JUTSI COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOW) (HOpMyTT
OpraHUYECKUX BEILIECTB U YPAaBHEHHN XUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJACIIH
MOJIEKYJ] ~OpPraHMYECKHMX BEIIECTB i1 WUIIOCTPAlMM WX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MNPUHAAJIEKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIECTB M0 MX COCTAaBY U CTPOCHHUIO K ONMpeAeNEHHOMY KiacCy/TpyImre
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COeIMHEHUN  (YIJIEBOJOPOJABI,  KHUCIOPOJ W  a30TCOJAEpXkAallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 110 CHCTEMaTHYECKOU
nomenkinarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHUS OTACIbHBIX
OpPraHUYECKUX BEUIECTB (ITHIICH, TPOIUIIEH, alleTHIICH, STHUJICHTJIMKOIIb, TIIULEPUH, (PeHOM,
dbopMmanbaerua, aneraibAerya, MypaBbUHas KHUCIOTa, YKCyCHasl KHCJIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KUCII0Ta, TII0K03a, (PPYKTO3a, Kpaxmall, lIeJUII0I03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUS ONIPENEISATh BUbI XUMUYECKOM CBSI3U B OPraHMYECKHUX
COEIMHEHHUAX (OJJMHAPHBIEC U KPATHBIE);

cOPMHUPOBAHHOCTL yMEHUSI TMPUMEHATH T[OJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa mjisi 0OBsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKT€pU30BaThb HCTOYHHUKHU YIJIEBOJIOPOJHOIO
ChIpbsl (HETh, MPUPOIHBINA Ta3, yrojib), CIOCOOBI MX MEpepabOTKH U MPAKTUUECKOE
IPUMEHEHUE POIYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTHh YMEHUH MPOBOIUTH BEIYUCIICHUS TI0O XUMUYECKUM YPaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOIO BEUIECTBA WM MPOJAYKTa PEAKIHH IO
U3BECTHBIM Macce, OOBbEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX BEIIECTB
WJIU TIPOJTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOT'O MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUM BEIIECTB U XUMHUYECKHUX
ABJICHUA (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJAEIHUPOBAHUE), HCIOIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MIPUHSATHSA PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalusX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBuja IOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYAOBAHUEM, a TAKKE IIPABIIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOPMHUPOBAHHOCTh yMEHUW  IUIAHUPOBATh W  BBIMIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU, IOIYUYCHHE
ATUJIEHA W HM3yYEHHUE €r0 CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHUX BEIIECTB,
JeHaTypanus OCJIKOB TPH HArpeBaHWM, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0€30MacCHOCTU MPHU OOpAILEHUH C BELIECTBAMU U Ja00paTOpHBIM
000pyZIOBaHUEM, NPENCTABIATH PE3yJIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHUYECKHM  aAHAJIU3UPOBATh  XUMHUYECKYIO
UH(pOpPMaIMIO, OJYyYaeMY0 U3 Pa3HbIX UCTOYHHUKOB (CpPEICTBa MAaCCOBOM MH(pOpMAIHH,
WHTepHeT U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUI CO0JII0/1aTh IPaBUiIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NIOBE/ICHUS B OBITY U TPYJOBOM JI€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’Kalolllel MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWCTBUSA Ha JKUBBIE
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, HOHUMas cMblcit okaszareins [1/K,
NOSICHATh HAa MpPHUMEpPax CHocoObl YMEHBIICHUS W MPEJOTBPAILEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0y4arolmMXCcsi C OrpaHUYEHHBIMH BO3MOJKHOCTSMH 3/10pPOBbS: YMEHHUE
NPUMEHATh 3HaHUA OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMUYECKHUX SIBJICHUM;

U CIENbIX M CIA0OBUIANIMX OOYYarOIIMXCS: YMEHHE HCIOJIB30BaTh PebedHO
TOYEUYHYI0 cucTeMy oO0o3HaueHuil JI. bpaiins pis 3anucu XumMudeckux (Gpopmyi.

11 KJIACC

[IpenMeTtHbie pe3ynbTaThl OCBOEHHUs Kypca «OO0Ias U HEOPraHUYECKash XUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTD MPECTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa, pPOJA XHMHUU B T[IO3HAHUU SIBJICHUW NPUPOJBI, B
(GbopMUPOBAHUM MBIIIUICHUS U KYJIbTYPbl JIUYHOCTH, €€ ()YHKIIMOHATBLHON TPAMOTHOCTH,
HEOOXOJMMON MJi PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPast BKJIIFOYAET: OCHOBOIIOJIATAIOIIINE
HMOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBA3b (KOBaJICHTHas,
MOHHAs, METAJJIMYECKAs, BOJIOPOAHAS ), KPUCTAJUIMYECKAs PEIIETKA, TUIIBI XUMUYECKUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOJIUTUUECKAS TUCCOLUALNS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOM peakiuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKOW JIUCCOILMAIIUH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MAacChl BELIECTB, 3aKOH
COXpPaHEHHS U MPEBPAICHUS YHEPTUM MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIM€ B OCHOBE
MOHUMAHUSI TPUYMHHOCTH W CHUCTEMHOCTH XMMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHMS O CBOMCTBAX, COCTaBe, MOJYUYEHUU U OE30MTaCHOM HCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY U IPAKTUUCCKOMN JACATEIHPHOCTH YEIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEpHbIC TPU3HAKU TIOHATHH,
YCTAaHABIMBATh WX  B3aWMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME  TOHATHS
IIPY ONKMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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c(hOPMUPOBAHHOCTh ~ YMEHHMH  HCMOJB30BATh  XUMHUYECKYIO CUMBOJIMKY
Ui cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMM XHMMHUYECKUX PpeaKIui,
cucremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBHalbHbIE Ha3BaHUS OTACIbHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIU ras, YrieKHUCHbIA ra3, aMMUaK, raniéHas U3BeCTb,
HeraméHas U3BeCTh, TUThEBAs COAa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHU OMNpEEIATh BAJICHTHOCTh M CTENEHb OKHCIICHHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOU CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJIMYeCKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTALTMYECKON PEHIETKH KOHKPETHOTO BEUIECTBA (aTOMHAsi, MOJICKYJIsIpHAsi, HOHHAs,
MeTaJJTNYECKas ), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEILIECTB IO HX COCTaBY K OMNpPEACIEHHOMY KJacCy/TpyIIe COeAHMHEHHH (IpoCThie
BEI[ECTBA — METAJIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHMM pPACKpbIBaTh CMBICT  IEPUOJAMYECKOTO0  3aKOHa
J.1. MenneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE AaTOMOB
xuMuueckux dyeMeHToB 1-4 mnepuonoB Ilepuoguueckoil CHCTEMBI XUMHYECKHUX
anemeHToB JI.M. MeneneeBa, UCONB3ys MOHITUS «S-, P-, O-3JICKTPOHHBIC OPOUTAIINY,
«QHEPTreTUYECKUE YPOBHW», OOBICHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOICTB
XAMHUYECKUX AJIEMEHTOB M MX COCIUHEHUU 1O mepuoaam u rpynmnam [lepuoamyeckoit
cucTteMbl XuMudeckux saemenToB .M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  MOJATBEPKIATh
CYIIECTBOBAHME T'E€HETUYECKON CBA3M MEXIYy HEOPraHMYECKUMH  BEIIECTBAMU
C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHHUS  KJIacCU(DUIIMPOBATH  XUMUYECKHE  PEAKIIHH
M0 Pa3jIMYHbIM TMPU3HAKaM (YUCIYy M COCTaBy pPEarupyroliiux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, yYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJIATh YPABHEHUS PEAKIIUN pa3IMYHBIX THUIIOB,
MIOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, yYWTHIBAs yCJIOBHSI,
MIPU KOTOPBIX ATU PEAKIIUU UAYT 10 KOHIIA,;

chOPMHUPOBAHHOCTh ~ yMEHUM  TPOBOJAUTH  PEAKIUH,  IOJATBEPKIAIOIIHEC
KaueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPTaHUUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

cOpPMHUPOBAHHOCTh ~ YMEHUW  pACKpPhIBAaTh  CYIIHOCTh  OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3THX
peaxkuuu;
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c(hOPMHUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakIiuyu OT Pa3duYHBIX (HhaKTOPOB; XapaKTep CMENIEHHUS XUMHUYECKOTO pPaBHOBECHS
B 3aBUCHMOCTH OT BHeEITHero Bo3aeicTBus (mpuniu Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh XHWMHYECKHE IPOIIECCHI, JICKAIIIHNE
B OCHOBE MPOMBIIUICHHOTO TMOJYy4YeHUSI CEPHOM KHUCIOThl, aMMHaka, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npobJieMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHU MPOBOJAUTH BBIYUCICHUS C HCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH T'a30B MTPU XUMHUYECKHUX
peaKIusax, MacChl BeleCTBa WM 00BbEMA Ta30B 10 W3BECTHOMY KOJUYECTBY BEIIECTRA,
Macce Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIMIECTB, TEMIOBOTO ) dexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIONATh MpaBUjia IOJIb30BAHUS XUMHUYECKOU
MOCyJI0i 1 1a00paTOpHBIM 000PYAOBAaHUEM, a TAKKE IIPABUIIa OOPAILIEHHUs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSAMH I10 BHITMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpPMHUPOBAHHOCTh YMEHUU  IIJIAHUPOBATh M BBINOJHATH  XHMHYECKUN
AKCHEPUMEHT (pa3lioKEHUE TMEepPOKCHAa BOJOPOJa B NPUCYTCTBUU KaTalu3aTopa,
OmpeJiesIeHHe Cpelbl PaCTBOPOB BEIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHIUKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, Peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PEakiuu Ha cyib(atr-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KAaTHOH
aMMOHHSI, pELIEHNE AKCIEPUMEHTATIBbHBIX 3a7a4 1o TeMaM «Metamibsy u « HemeTramib»)
B COOTBETCTBUU C MPAaBUIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIlEHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATH  PE3yJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amMcu ypaBHEHHUW COOTBETCTBYIOIIMX pEAKIUA U
(dbopMyIHpPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uH(popMaIMIO, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpeacTBa  MacCcOBOM
KOMMYHHUKaIu, MHTEpHET U IpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOIIOATh MPaBUIIa SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOU JACATEIHHOCTU B IIENISAX COXPAHECHUS CBOETO 37I0POBbS U
OKpY’Karolel MNpUPOTHON Cpebl, OCO3HABATh OMACHOCTH BO3JCUCTBUS Ha >KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHMMAas cMmbicha noka3zarens [IJIK, moscHTh
Ha MpUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS
Ha OpraHu3M 4YeJI0BEKa;

Uit OOyYarommMxcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUTSL CJICTIBIX M CJIA0OBUSIIMX OOYYaIOIIUXCS: YMEHHE HCIONbh30BaTh PelbedHO
TOYEUHYI0 cucTeMy oO0o3HaueHuit JI. bpaiins ais 3anucu xumMudeckux Gpopmyi.
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10 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
/T 4acoB 00yYaromMXcst

y4eOHOTro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBBI OpFaHI/IquKOﬁ XUMHUHN

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OPraHuYeCKuX
COeIMHEHNH

A.M. bytneposa

3

[IpenmeT opraHMYeCKON XUMHUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUU HOBBIX BEIIECTB
1 MaTepuaioB. Teopus CTpOEHUS
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIEC
nosoxkenusi. CTpyKTypHbI€ (POPMYIIBI
OpPraHUYECKUX BEIIECTB. [ oMoorus,
n3oMepusa. XMMUYECKas CBS3b

B OPraHUYECKUX COCAUHECHUSIX: KPATHBIC
CBSI3H, G- U TT-CBS3U.

[IpeacraBnenue o KinaccupUKaLUU
OpraHn4eckux Beuiects. Homenkiarypa
OpPraHUYECKUX COCTMHECHUHN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MPEICTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNepUMEHTAIbHbIE METO/bI
U3y4YeHHS BeleCTB U UX MpeBpPaLlleHH:

PackpbIBaTh CMBICH N3y4YaeMBbIX
MOHATUH (BBISIBIISITh UX XapaKTEPHBIE
MIPU3HAKH ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMeHSATh MOJIOKEHUSI TEOPUU
CTPOEHUS OPTaHUYECKHUX BELIECTB

A. M. bBytnepoBa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIMKY
JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAIEHHOMN ) POPMYJT OpraHUIECKUX
BEILECTB.

Onpenensatb BUJIbI XUMUYECKON CBA3U
(omuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHHUSIX.

PackpbIBaTh posib OpPraHM4ECKON XUMUH
B IPUPOJE, XapaKTEPU30BATh €€
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e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEUIECTB U MaTepraIaMu
Ha UX OCHOBE;

— OTBITHI MO MTPEBPALLEHUIO
OpPraHUYECKUX BEIIECTB IIPH HarPEBAHUU
(ntaBnieHue, oOyTJIMBaHKUE U TOPEHUE).

e JIabopaTopHBIE OMBITHI:

— MOJEIMPOBAHNE MOJIEKYJT
OpPraHUYECKUX BEIIECTB

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

HabiroaTe 1 onuceIBaTh
JIEMOHCTPALIMOHHBIE OMBITHL; IPOBOAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazneny

Pa3neun 2. YriieBoaopoasbl

2.1 | IlpenenvHbIe
YTIEBOIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHU4YEeCKIe CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs),
HaXOXKJEHUE B IPUPOJIE, IOJYUECHHE U
MIPUMEHECHUE

2.2 | HenpenenbHbIe
YTJIEBOIOPO/IBI:
AJIKEHBI, aJIKQAUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHN P, DTUIEH —
IIPOCTEUIIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
rajoreHUpOBaHus, TUAPaTaLH,

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OMMMCAHWU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYECKUX
COEIMHEHUMH.

Hcnonp30BaTh XMMUYECKYH0 CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYIJT OpraHUIECKUX
BEILIECTB.

YcraHaBiIuBaTh NPUHALIECKHOCTD
BEILIECTB K ONPEACIICHHOMY KJIacCy
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OKHUCIICHHUSI U TOJIUMEPHU3aIIiN )
HaxO0XJICHUE B IPUPOJIE, TOITYyUEHUE U
MIPUMEHECHHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIIUS MOJUMEPHU3ALINH,
pUMEHEHUE (1151 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJIKHHBI: COCTaB M OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTUUECKUI DS/,
ANeTUJIeH — NpOCTEHIITNIA
MPEJICTABUTENb AJTKMHOB: COCTAaB,
XUMHUUYECKOE CTpOeHUE, PU3nuecKue u
XUMHYECKUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HaAXOXKICHUE

B IIPUPO/IC, TIOTYYECHHUE U IPUMEHEHHUE

2.3

ApomMaTuyeckue
YTJIEBOJOPOIbI

ApeHbI: O€H30JI U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYJI,
(bHU3UYECKUEe U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYUYEHUE

1 IpuMeHeHue. Biausaue 6eH3oia

Ha OpraHu3M 4YesioBeka. ['eHeTnyeckas
CBSI3b YTJIEBOJOPOIOB

YIJIEBOJIOPOJIOB MO COCTAaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUUYECKOM HOMEHKIIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPO/IOB.

Onpenensite BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaxX yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH301a, TOJTyoIa).

BbISIBISITh TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIUii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (OpMYJI.

28



®denepanbHas pabouas nporpamma | Xumusi. 10-11 kmaccel (6a30BbIl ypOBEHB)

2.4

[Ipuponnsie
UCTOYHUKH
yTJIEBOAOPOAOB U UX
nepepaboTka

[Ipupoanslii ra3. [lomyTHbie HEDTIAHBIC
ra3el. HedTp 1 €€ mpoucxoxieHue.
Crnioco0bl epepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKHIM,
Katanmutuyeckuid). [TpoayKTel
nepepadoTKu He(TU, UX IPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B OBITY.
KameHHBII yTOJIb M IPOIYKTHI €70
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
N3y4eHHs BelleCTB

U MX NIpeBpallleHui:

e JleMOHCTpanuu:

— xomutekiuu «HedpTe» u «Yromby;

— BuaeodparmenT «Bynkanuzarms
PE3UHBD.

e JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesIeHHe yriepoaa
Y BOJOPOJa B OPraHUYECKUX BEILIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIaCTMAcC, KayuyyKOB U PE3UHBI;

— MOJICJIMPOBAHUE MOJIEKYJI
YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

No 1. Ilony4deHnue sTujIeHa U U3yUYECHUE
€ro CBOMCTB.

XapakTepu3oBaTh UCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI UX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — POBENICHNUE,
HAOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
AKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CrnenoBath npaBuiaM 0€30MacHOR
paboThI B J1aDOpaTOpHUH

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
NoCybl ¥ 000PYyIOBaHUS, a TAKXKE
paBujiaM 0OpaIleHUs C BEIIeCTBaMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI TaOOPATOPHBIX OIBITOB U
PAKTUYECKUX padOT MO MOJYUYEHUIO U
W3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUU COOTBETCTBYIOLIMNX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHEIYUCIICHHS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJbl OPraHUYECKOro BEIleCTBa,
M0 YPaBHEHUIO XMMHUECKON PEaKIINU.
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e PacuérHbie 3anaun:

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(opMyJIbl OpraHMYECKOI O BEIIECTBA

II0 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX JJIEMEHTOB;

— Ppacy€Thl IO YPABHEHUIO XMMUYECKOM
peakuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO IT03HABATEIBHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYINIIOBOM y4eOHOMH
JEATEIbHOCTH

Hroro no pazuneny

13

Pa3znen 3. Kucaopoacoaep:kamniue opranndeckKue coeTnHeHUs!

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PUNIECKHUE U XUMUYECKUE
CBOMCTBA (peaKyu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIAMH,
ropeHue), npuMeHeHue. Bomopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbBIE CITIUPTHI: STHUJICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOIeMCTBHE CO ICTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIus
Ha MHOT'OATOMHBIE CITUPTHI).
duznonornueckoe AeHCTBUE

Ha OpraHu3M 4esoBeka. [Ipumenenne
[JIMLEPUHA U STUIICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) PopMyI1 OpraHM4YeCcKuX
BEILECTB.

VYcTanaBnuBaTh NPUHAICKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHMIO, HA3bIBAThH UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHre MOJEKYJIbL,
buznyecKre U XUMHYECKHUE CBOWCTBA
dbenona. TokcuuHocTh (heHOIIa, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M 4esoBeka. [[pumenenue
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢uznyeckrue 1 XuMUYECKUE CBOWCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKILIMH), IOJyUYECHHUE U
IIPUMEHEHUE.

OJIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHast
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEepUPUKALINN ), TOTTYUEHUE U
npumeHeHue. CTeapruHOBasi U OJIEMHOBAs
KHCJIOTBI KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCIOT. Mbljla Kak coJii
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnosxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIHOT. [ uaponu3
CIOXKHBIX 3pupoB. Kupsl kak

OTAEJIBHBIX MPEACTABUTEIICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHUIM.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NYECKue 1
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMUYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COETUHEHUIN
(MeTaHoIa, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
[EJUTIOJIO3bI ); BBISIBIISITH T€HETUYECKYIO
CBSI3b MEXKJly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMi C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTaB, XMMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

JUTSL AKUBHEIESI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JICUCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha TIPUMEPax CIocOObl YMEHBIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ 'MaApOan3 KUpOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). ['roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BocctaHoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B IPUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B KU3HEIESITEIILHOCTH OpraHU3Ma
yenoBeka. dorocuntes. pykro3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOJIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
IEJUTIOJIO3bI, PU3HUECKUE U XUMUYECKUE
CBOMCTBaA Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAs PEAKIIHS C UOJ0M).
DKCNepuMeHTATbHbIE METObI
M3Yy4YeHMs BellleCTB M UX NpeBpallleHuii:

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0/ICHUE U OITMCAHUE XUMHYECKOTO
AKCIIEpPUMEHTA (J1Ja00PATOPHBIE OIBITHI U
MpPaKTUYECKHUE padOThI).

CrnenoBathb mpaBuiiaMm O€30MMacHOM
paboThI B J1aDOpaTOpHUH

IIPU UCHOJIb30BAHUHN XUMHUYECKOU
HoCyZbl U 000pYyIOBaHUS, a TAK¥KE
npaBuiiaM oOpalleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHUSI JTaOOPATOPHBIX OMBITOB

U IIPAKTUYECKUX PadOT MO MOTYUYEHUIO
Y U3YYEHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKLIAN
U JIeJ1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHHUS

JUTSL OTIpEICIICHUS] MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOW PEaKlUu.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYLIECTBJISITH CBOKO ITO3HABATENBHY IO
JESTEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHE CIIUPTOB,;

— B3aUMOJCHCTBHUE TIUIEPUHA
¢ ruapokcuaom meau(1l);

— KaUCCTBCHHBIC pCaKIINH aJIbACTUI0B

(oKHCTIeHNEe aMMHAaYHBIM PAacTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

- B3aI/IMOI[eI‘/IICTBI/IC Kpaxmalia ¢ HOOOM.

e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOU
KHUCIIOTHI.

e PacuérHble 3a1a4u:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(bopMyITbI OPraHUYECKOTO BEIIECTBA
110 MAacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB U TI0 Macce
(oOBeMy) IPOTYKTOB CTOpaHUS,

— Pacy€Thl 10 YPABHEHUIO XUMUYECKON

peaKIuu

y4JacTue B IpynInoBoi yueOHOU
JIESITETbHOCTH

Hroro o pasgeny

13

Pa3znen 4. A3oTconepaxaiiue OpraHudeckue coeIuHeHust

4.1

AMUHBL.
AMUHOKHUCJIIOTHI.
benku

3

AMUHBI: METUJIAMUH — MPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBISIBJISIT UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJINBATh UX
B3aHMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMHU U TOPEHHUS), HAXOXK/ICHUE

B IIpUPOJie. AMUHOKHCIIOTHI KaK
aM(poTepHbIC OPraHUYECKUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMepe TIIUILHUHA).
buonornyeckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THJIPOJIU3,
JIeHaTypalys, KaueCTBEHHbIC PEAKIIUU
Ha OEJKH.

IKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHUsl BellleCTB U UX MpeBPAlleHM
e JleMOHCTpanuu:

— JIeHaTypaivsi OeJIKOB IIPU HarpeBaHUU;
— IIBETHBIC PEAKIIUU OCIIKOB

COOTBETCTBYIOIIHE MTOHATHUS
IIPU OIMCAHNUU COCTAaBa, CTPOEHUS U
MpeBpalleHU OPraHuYeCKuX
COECIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHON) POopMyIT OpraHUIECKUX
BEILECTB.

Onpenensats NPUHAAJIEKHOCTh BEIIECTB
K OIPEACIICHHOMY KJIacCy 110 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMAaTUYECKOM HOMEHKJIATypE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX NIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CHOCOOBI MOJTYYEHHS] TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COE€IUHEHHUM (METHUIIaMUHA, TIUINHA,
OCIIKOB).

OnuckIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

JUIsl OpraHr3Ma 4esioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO I03HABATEIIbHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOH
JeATETbHOCTH

Hroro no pazuneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

[limactmaccsl.
Kayuyku. BosokHa

2

OCHOBHBIE ITOHATUS XUMUN
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJispHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacchl (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbsHelil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

Brnaaers n3y4yaeMbIMU XUMHUUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TOHSATUM U IPUMEHSITh 3TH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOEHHUS BEICOKOMOJIEKYJIIPHBIX
OpTraHUYECKHUX BEIIECTB,

JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JIJISl COCTaBJICHUS CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPAaBHECHUN PEAKLINI
MOJMMEPU3AIUN U TIOJIUKOHICHCALIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacrpoCcTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHECHUE
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BHCKO03a), CHHTETHYECKHE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
H3y4eHUsl BellleCTB U UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl T0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3zeiioB U TEM [IporpammHoOe coaepkaHue
m\IT JacoB o0yJaronmxcs

y4eOHOTO MpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

11

Ctpoenue aToMOB.
[Tepunonnueckuit
3aKOH U
[Tepuoauueckas
CUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii snemeHt. Atom. Cocrtas
aToOMa, U30TOIbI. DJIEKTPOHHAs
0001104Ka. DHEPreTHYECKUE YPOBHH,
OIypOBHHU. ATOMHBIE OpOUTANH,

S-, p-, d-, f-anemenTter. OcOOEHHOCTH
pacrpeieneHus SJIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(MUTYpaIHs aTOMOB.
[leprnoanyeckuii 3aK0H U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHToB JI. 1. MenaeneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
U CJIO’KHBIX BEIECTB 10 TPYIIaM U
nepuoaM. 3HauYC€HHE MePUOUIECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackpbIBaTh CMBICT U3y4aeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIIUBAThH UX
B3aMMOCBSI3b.

PackppIBaTh CMBICIT IEPHOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMaTU3UPYIOIIYIO,
OOBSCHUTETHHYIO ¥ IPOTHOCTUYECKYO
GyHKIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
aJIeMeHTOB 1-4 epuo10B, UCTIONB3YS
MOHSATHS S-, P-, d-371€KTPOHHBIE
opOuTaNTH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COEAUHEHUN

0 MEPUOJIaM U IpyInam
ITeprnoanueckomt CUCTEMBI

1. . MenaeneeBa
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anemeHToB .. Menneneepa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4YCHUSI BelleCTB U UX MPeBpaLlleHH:
e /lemoHCTpalMu:

Bunsl Tabnun «Ilepuonnueckas cucrema
XUMHYECKHUX IJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CtpoeHue BemecTBa. XUMUYECKas CBS3b.

Bunbl (koBajeHTHast HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
cBs3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPULIATEILHOCTh. CTEIIEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tumbl KPUCTAITMYECKUX PEUIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonuecTBeHHbIE
XapaKTepUCTUKU PACTBOPOB (MaccoBas
JI0JIs1 BEILIECTBA B PacCTBOPE).

PackpbIBaTh CMBICIT H3y4YaeMbIX
TIOHATHUH (BBIIENATH UX XapaKTEePHBIC
NPU3HAKH) ¥ IPUMEHSTH 3TH TOHSTHS
P OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /I OOBSICHEHUS OT/IEIbHBIX
(aKTOB U SIBICHHIA.

OmnpenensTh BUIbl XUMHUUECKOH CBS3H
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKOU, BOJIOPOTHOM)

B COCIMHEHMSIX; TUT KPUCTAIUTHYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
OmnpenensiTh BaICHTHOCTD U CTEIICHb
OKHCJICHHUS] XUMUYCCKHX 3JICMCHTOB

B COSIMHEHMSIX Pa3IMYHOTO COCTaBA.
[TpoBOIUTH BEIYMCIICHUS

C UCTIOJIb30BAHUEM TTOHATHUS «MACCOBas
JIOJIs1 BEIIECTBA B PACTBOPEY.

Brnanets n3y4aeMbIMH XUMAYECKHMHU
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Krnaccudukaruss HeopraHu4ecKux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEILIECTB.
JKCIEPUMEHTAIbHbIC METOABI
U3y4eHHUsI BellleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMUECKUX PEIIETOK.
e PacuéTHEle 3agaun:

— PpacyeThl C KCIOJIb30BAHUEM MOHSTHUS
«MaccoBast 10JIs1 PACTBOPEHHOTO
BEILIECTBA»

1.3

XUMHYECKUE
peakuuu

Xumnueckas peakuusi. Knaccudukanms
XMMHUYECKUX PEAKLINI B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMUHU. 3aKOH
COXpPaHEHUS MACChI BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPALIEHUS IHEPTUU
MIPY XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuru. XuMUYECKOE PABHOBECHE.
@DaKTOpPHI, BIUAIOLIME HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.

[Tpuunun Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOIUALINS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HEUTpalibHAas, IeJI04YHast. BonopoaHbii

MTOHSTUSMHU.
OOBICHATH 3aBUCUMOCTHh CKOPOCTH
XUMHUYECKOUN peaKifK OT pa3InYHbIX
(bakTOpoB.

Onpenensatb XapakTep CMEIICHUS
XUMHUYECKOTO pPaBHOBECHS

B 3aBUCUMOCTH OT BHEIIIHETO
BozjaeiicTBus (npunnun Jle [latense).
CocTaBisiTh ypaBHEHUS PeaKui
Pa3TUYHBIX TUIOB; TIOJHBIC U
COKpaIll€HHbIC YPABHEHUS PEeaKIUi
MOHHOTO 0OMEHa, yYUThIBAs YCIOBHS,
MIPU KOTOPBIX ATH PEAKITUH Uy T

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJII0/ICHUE U ONTMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyI0OBaHUEM.

IIpencraBisATh pe3ynbTaThl
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPTaHUYECKON XUMHH.
OKUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tonsitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IpumeHnenue aneKkTpomsa.
JKCNePUMEHTAIbHbIEC METO/IbI
U3Yy4YEHUS BELeCTB U UX IPeBpPaLlleHUI:
e /lemoHCTpanuu:

— PasJIoKEHUE NEPOKCHUIA BOAOPOIa

B IIPUCYTCTBHUM KaTaln3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEJICHUE PEAKIIMHA NOHHOT'O
oOMeHa;

— ONPENEIICHHUE CPEABI PACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTrueckue pabOThI:

Ne 1. Bousitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIINH.

e PacuérHble 3a1aun:

— pacyeThl 110 YPaBHEHUSIM XUMHYECKUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

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

[TpoBOANTH BBIYUCIICHHSI

10 YPaBHCHHUSAM XUMHYECKHUX PEaKIIHH,
B TOM YHCJIC TEPMOXHUMHUCCKHE
pacy€Thl

Hroro no pazuneny

13
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Pasznen 2. Heoprannyeckasi Xumus

2.1

MeTaiel

6

Mertamisl. [lonoxxenne MeTamios

B [lepnonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O6mme Gu3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHneHne MeTamios

B ObITY, IpupoJie U TexHuke. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHU MetauioB. OO01re crnocoObl
noJryueHust MmetayioB. Koppo3zus
MeTauioB. CriocoObl 3aIIUThI

OT KOPPO3HH.

OO0111as XapakTeprUCTUKa METAIIIOB
rinaBHbIX oarpymm (IA-rpymma,
[TA-rpymnmna) [Teproandeckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB. AJTIOMUHHM.
AMdoTepHbie CBOICTBa OKCHA U
TUAPOKCHJIA ATFOMUHHS.

OO6m1as XxapakTepuCcTUKA METAIIIIOB
no0ouHbIx noarpymi (b-rpymnm)
IIepuonnueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€Jlb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUPOKCHUIBI, COJIH).
JKCNepUMEHTATIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHui:

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTePHbIE
MPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
IIPU OMIMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, I O0BSICHEHUSI OTACIIbHBIX
(aKkTOB U SIBJICHHIA.

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 2JIEMEHTOB —
METAJIJIOB U UX COEUHEHHI C YUYETOM
CTPOCHHUS UX AaTOMOB U MOJIOKCHUS

B [lepronnueckoi cucreme
XUMUYECKUX JIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUUYECKHE CBOMCTBA METAJIJIOB, UX
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO ONKCAaHUE MPUMEPAMH YPABHEHU U
COOTBETCTBYIOIINX XUMHUYECKUX
PEaKLNil; MPUMEHECHUE METAIUIOB

B Pa3JIMUHBIX 00JIACTAX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbiBaTh CyIIHOCTh OKUCTUTEIBHO-
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e /lemoHCTpanuu:

— KOJUIEeKUHMs « MeTasulbl U CILIaBbD).

¢ JlabopaTOpHBIEC OMBITHI:

— B3aUMOJICHCTBUE TUAPOKCH A
AIIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI0YeH;

— KaueCTBEHHBIE PEaKIMU Ha KaTHOHbI
METaJIJIOB.

e [IpakTuyeckue paboTHI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3aaa4 1no teMe «MeTamibb.

e Pacuérnbie 3agaun:

— pacyeTsl Macchl (00beMa, KOJIUYECTBA
BELIECTBA) MPOJYKTa PEaKLUH, ECIH
OJIHO M3 BEILECTB JJAHO B BUJE pacTBOpa
C OIPEIEICHHON MacCOBOM J0JIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAaHOBUTEJBbHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHUS
9JIEKTPOHHOI'O OajlaHCa 3TUX PEaKLIUi.
[IpoBoauTh peakuuy,
HOJITBEPKIAIOIIUE XaPAKTEPHBIE
CBOMCTBA N3YYaEMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/ICHUE U OTTHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3yabTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aMKMCH yPaBHEHUI COOTBETCTBYIOLIUX
peakluii U JenaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOoCcy 101 1 1a00paTOPHBIM
000pyI0OBaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

110 YPAaBHEHUSIM XUMUYECKHUX PEAKIUH.
CaMOCTOSATENBHO MIJIAHUPOBATH U
OCYLIECTBJISITH CBOIO IT03HABATENBHY IO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBOM y4eOHON
JEATEIBHOCTH

2.2

HemeTamisl

Hewmeramisl. [lonoxxeHne HeMeTawioB
B [lepronyeckoi cuCTeME XUMUYECKUX
anemeHTOB J[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
®du3nveckre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJI0poaa, cephl, pocdopa u yriepoaa).
XUMHUYECKHUE CBOMCTBA BaXKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriepoaa u KpeMHHUS).
OKcupl HEMETANIIOB.
Kucnopoacoaepxaine KucioThl.
Bonopoanbie coequHeHUst

HEMETAILIOB.

JKCIEPUMEHTAJIbHbIE METOAbI
U3yUYEeHUS BelleCTB

U MX NPeBPALLCHUN:

e J[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aUMOJICMCTBUE MEJIH C A30THOU
KUCJIOTOM pa3InyHON KOHLEHTPALUY.

e JlaGopaTopHBIE OMBITHI:

— KauyeCTBEHHBIE pEaKLIM1 Ha aHUOHBI U
KaTUOH AaMMOHMUSL.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATHUSA
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BELIECTB, JJI1 O0OBSICHEHUSI OT/IEIbHBIX
(aKTOB U SIBICHHI.

OOBsACHITH O0LIHE 3aKOHOMEPHOCTH

B U3MECHEHUH CBOMCTB HEMETAJIJIOB U UX
COCIMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHUS

B [Ilepnoanueckon cucreme
XUMHYECKUX DJIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCTMHECHUM, TTOITBEPKIast
ATO ONMCAHUE NPUMEPAMU YPABHECHUIN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapakTepu30oBaTh BIMSIHHE HEMETAIOB
U UX COEJMHEHUN Ha KUBbIC
OpraHU3Mbl; OITUCHIBATH TPUMEHEHUE

B Pa3IMYHBIX 00JACTSIX MPAKTUYECKOM
JEATEIIBHOCTH YEJIOBEKA.
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e [IpakTrueckue paboTHI:

Ne 3. Pemenue skcriepuMeHTAIBHBIX
3ana4 no teme «Hemeramib.

e PacuérHrle 3a/1auu:

— pacueThbl Macchl BELIECTBA

UM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00BbEMY OIHOTO U3 YYaCTBYIOLIUX

B PEAKIMHU BELIECTB; PACUETHI MACChI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MPOJIYKTOB PEAKIIUH, ECIIH OTHO

13 BEILIECTB UMEET TPUMECHU

2.3

CBs3b
HEOPraHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHn4ecKue
KUC0Thl. Heopranmueckue u
OpraHuyecKue OCHoOBaHUsA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIIECTB

[TonTBEepxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMU

C IOMOIIBIO YPaBHEHUMN
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuil.

PackppIBaTh CynHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUI
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
[IpoBOoaUTE peakuy,
IIOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3y4YaEMBbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBoOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUS — IPOBEJICHHUE,
HAOJII0/IEHUE U OTIHUCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3yabTaThl
XUMHYECKOTO IKCIIepUMEHTa B hopme
3aIMCU YPABHEHHUI COOTBETCTBYIOIINX
peaklMii U JenaTh BBIBOJBI HA X
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKO MOCY10M U 1a00paTOPHBIM
000OpyI0BaHUEM.

IIpoBONTH BEIYMCIICHHUS

II0 YPaBHEHUAM XUMUYECKUX PEAKLIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYILIECTBJISITH CBOIO MIO3HABATENBHYIO
JEATENIBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOH
NEATEIIBHOCTH

Hroro o pazgeny 17
Pasznea 3. XumMus M Ku3HbL
3.1. | XuMus 1 KU3Hb 4 Ponw xumum B oO6ecrieueHnm PackpbiBaTh posib XUMUU B pEUICHUU

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

[Ipencrapienust 06 0OIIUX HAYUHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pOBbE YETOBEKA; MPAaBUJIa
MCTI0JIb30BAHUS JICKAPCTBEHHBIX

HYHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OMMUCHIBATH OCHOBHbBIC HAMPABJICHUS
Pa3BUTHSI XUMUYECKON HAYKHU U
TEXHOJIOTHUHU.

[IpumensTh mpaBmiIa 6€30MacHOTo
oOpalleHusI ¢ BEIIeCTBAMH,
HCIIOJIb3YEMbIMH B IIOBCEHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUSI B IIETISAX
cOepeKeHus 3I0POBhS U OKPYIKAIOIIEH
MIPUPOJIHON Cpe/ibl; TOHUMATh BPEl
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpTaHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, moscHATh
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha IpUMepax crnocoObl YMEHBIICHUS U
WCIIOJIb30BaHUs MPEerapaToB ObITOBOM MPEIOTBPALIEHUS UX BPEIHOTO
XMMUH B IIOBCEJHEBHOM KH3HU. bpITOBass | BO3a€iiCcTBUA.

XMMHUYECKasi TPAMOTHOCTh AHanM3UpOBaATh U KPUTUUECKHU

OLIEHMBATh UH(OPMALINIO, CBSI3aHHYIO
C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKAIOIIEH
CpE.bl.

Hcrnonb30BaTh MOJTy4YeHHBIC 3HAHUS U
npecTaBieHus o0 cepax
JESITEIIbHOCTH, CBA3aHHBIX C HAYKOH H
COBPEMCHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JUJIsl OpHEHTALlMU B BIOOpE
cBoel Oyayiel npohecCHoOHATBHOM
JESITEIbHOCTH.

[IpuHuMaTh ydyactue B 00CYKIECHUU
npo0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIpaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€

peLIeHus
Hroro o pasgeny 4
OBIIEE KOJIMYECTBO 34
YACOB 110 I[TPOI'PAMME
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