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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XMMHM Ha yYpOBHE CpeaHEro ooiiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccwmiickoit ®enepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (emepaabHOM
oOpasoBarenbHON MporpaMMbl  cpeaHero oobmero obpaszoBanus (DOIT COO),
npeacTaBieHHbBIX B DepepaibHOM TOCYIapCTBEHHOM 00pa30oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konnenuuum mnpenojgaBaHus y4yeOHOro mpeaMera «XUMUsD»
B 00pa3oBarenbHbIX opranu3anusax Pocculickoii @enepannu, peaqu3yomUX OCHOBHbBIE
oOpa3oBaTelbHbIE MPOTPAaMMBbI, U OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0OB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U Pa3BUTHS OOYyHarOUIUMXCS CPEICTBAMH Y4eOHOTrO
npenmera «Xmmus» g 10-11  kmaccoB Ha  6a30BOM  YpOBHE  COCTaBHIIU
koHuentyanbHble mnonoxkeHus @OrOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJCp)KaHUS, pE3yJbTaTOB OOydYeHHS U TpeOOBaHUMUW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHHUKOB.

B cooTBeTcTBUM € NaHHBIMM IOJIOKEHUSMU Mporpamma Mo XumMuu (0a30BbIH
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaeT o00sA3aTeNbHOE (MHBApUAHTHOE) MPEIMETHOE COJIEepIKaHUeE,
onpeaensieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKHU HAa KaKJIOM dTamne
U3Y4YEeHUs MpeaMeTa, MpeaycCMaTpuBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEpPKaHUA U
pacrnpeesieHus ero Mo Kjiaccam, OCHOBHBIM pa3zesiaM U TeMaM Kypca;
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naéT TMpPUMEpPHOE paclpeaesieHue y4eOHBIX YacoB MO TEMAaTHYECKUM pasJieiam,
PEKOMEHIyeT MPUMEPHYIO IMOCIeI0BATEIbHOCTh H3YUYEHUSI OTICIbHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0cobeHHOoCTel oOyuarommxcst 10—11 kimaccos;

Ta€T METOAMYECKYI0 HHTEpIpETaluio IeJied H3ydyeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
COZIepKATEIbHOU XapaKTEPUCTUKU ITUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUSI OCHOBHOM
0o0pa3oBaTeNbHON MpPOTpaMMbl  CpeAHEero oO0miero o6pa3oBaHUsl  (JUYHOCTHBIX,
METaIlpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIbHOU
JESATENIbHOCTH OOy4arollerocss M0 OCBOCHUIO cojepkaHusi mnpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMSM B TIpOrpaMMme MO0 XHUMHH COOJIOJIEHA MPEEMCTBEHHOCTh
¢ (enepanpHON paboueil MporpaMMOil OCHOBHOTO OOIIEro oOpa3oBaHUS MO XUMHUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHu3aIlii, 0a30BbIA YPOBEHB).

Xumuyeckoe oOpa3oBaHHE, MOJIYy4aeMOE€ BBITYCKHUKaMH OOLIe00pa30BaTeIbHON
OpraHu3alllM, SIBJIIETCA HEOTHEMIIEMOW YacThl0 MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpPIIAIOIIAM 3TallOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LIEHHOCTEH, MPUCYIIMX LIEIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. JTU
[IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (DOPMHUPOBAHHSI MHPOBO33PEHHS H
oO1el KyJbTypbl 4YelIOBEeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO W MPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3oBaHUE
00yyaroImuxcsi Ha YpPOBHE CpEAHEro oOIero oO0pa3oBaHUsl CpPEACTBAMU Y4E€OHOTO
npeaMeTa «XUMHsS», COJAEPKaHUe U TTOCTPOCHUE KOTOPOTO OMpENeNieHbl B MporpaMmme
M0 XMMHH C YIETOM CHEIU(GUKN HAyKW XUMHH, € 3HaUYCHUs B MO3HAHWW TMPUPOIBI U
B MaTepuajJbHOM JKM3HM OOIecTBa, a TaKke ¢ Yy4éroM OOmuXx Ieled u
NPUHLIUAIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hampumep, npu (HOPMHPOBAHUU
colepkaHusl MpeaMeTa «XUMHS» YYTEHBI CIEAYIOIINE TMOJOXKEHHUS O Clenu(uke u
3HAYCHUH HAYKH XUMHH.

XuMHUsI KakK DJEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HWIpaeT ocoOylo poJb
B COBPEMEHHON LIMBUJIN3ALIMHU, B CO3/IaHUM HOBOI 0a3bl MaTepuanbHON KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJl B (pOpMHUpOBAHUE PAIIIOHATHLHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE
I[EJIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIIEM MHpPE Kak O EJAWMHCTBE MNPHUPOABI U
YelioBeKa, KOTopoe (opMHpyeTcs B XMMHUU Ha OCHOBE TMOHUMAaHHUSI BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXKIY CTPOCHHEM BEILECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOMEWCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTala
HEOTHEMJIEMON YacThbl0O MHUPOBOW KYJIBTYPbI, HEOOXOAMMBIM YCJIOBHEM YCIIEITHOTO
Tpyda M OKM3HH Kaxaoro uneHa oOuiectBa. CoBpeMEHHas XUMHUSI Kak Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKUX TEXHOJIOTUM HAMpaBlieHa HA pellleHne riIo0aabHbIX
po0JieM YCTOMUMBOTO PA3BUTHS UEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILIEBOIA,
HKOJIOTHYECKOIN 0€30MaCHOCTU U OXPaHbI 3JJ0POBBA.
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B cooTBeTCTBUU C 00IIMMU LEISIMU U IPUHIIMITAMH CPEHETO 00IIero 00pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUYCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXOAMMYIO WM il BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUSI B JKM3Hb COILIMyMa, MPOJIODKEHUs 00pa3oBaHUsl B Pa3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBISAIOIKUMHY ITpeAMETa « XUMUS» ABIIAIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xumus» 1 «OO0IIasi 1 HEOPTaHWYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHU4eCKOM
XUMUM (C BKIIOUYCHHEM 3HAHUM U3 0O0mel XUMHUH) W OPraHUYeCKOW XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HU3YYEHUHM MpeaMera oOecrneurnBaeT
BO3MOYKHOCTH PACCMOTPEHHS BCET0 MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» ©u «OOmas u
HEopraHuyeckasi XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K UW3YYEHHMIO YydyeOHOro marepuajsa U OOYCJIOBJIEHA HUCTOPUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha OMPENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypCc€ OpPraHMYE€CKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAaHUUYECKUX COCAMHEHUH, a TaK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUA O CTPOCHHH BemiecTB. CBeIeHHs 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COE€IMHEHHM. B Kypce OpraHMyeckod XWUMHUHU IIOJIY4YarOT pa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs TEpPBOHAYAIBHBIC
MPEACTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, O XUMUYECKOU pPEaKIIUH.

[Ton HOBBIM yrJioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsl U3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro  0Opa3oBaHUS
TEOPETUUECKHU MaTeprasl U (aKTOJOTHYECKHE CBEACHHUS O BEIIECTBAX U XUMUUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHudeckas XuMush 00ydarommumMcst
NPEAOCTABISCTCS  BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE MEPUOAUYECKOr0 3aKOHA
C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX TMO3UIUH, TTy0Xe MOHSITh UCTOPUUECKOE
U3MeHeHHe (YHKIMA HTOr0 3akoHa — OT o0oOmarome g0 OOBICHAIONIEH WU
ITPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHMKM O BaXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOWMCTBAaX M MPUMEHEHUH, a TAKKE O XHUMHYECKHX PEaKIUSAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSAX MpOoTeKaHus nomnoiHsercsd B Kypcax 10 u 11 knaccoB anemeHTaMu
COZEP/KAHUS, UMEIOIIIMMU KYJIbTYPOJIOTUYECKUM U MPUKIAAHON XapaKTep. JTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3H XUMUU C APYTUMHU HAYKaMH, PACKPBIBAIOT €&
pOJib B TO3HABATENBHOW W TMPAKTUYECKON NESITEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKECHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUICCKUX
MPWIOKEHUN XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO
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U JINYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHbBIX C XUMHEH, KPUTUUECKH OCMBICIIUBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYaTbHBIX
U DKCIIEPUMEHTAIBHBIX HCCIIEOBATENIbCKUX 3a7ad. B 1enom cogepkanue yueOHOTO
npeaMeta «XuMus» JAHHOTO YPOBHSI M3YYEHHUS! OPHUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI JJII TOHMMaHHS (PHIOCOPCKUX HICH,
TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPraHMYECKOTO M OpPraHuyecKkoro Mupa,
0OYCIIOBIICGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, TO3HABA€MOCTh
NPUPOAHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUIN MEXKYy HOBBIMU
dbakTaMl M TEOPETHUUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEUICHUU
AKOJIOTMYECKUX TMPOoOJieM, a Takxke MpodJieM COEPEKEHUS] IHEPIEeTUUECKUX PECYpPCOB,
CBIPbsl, CO3/IJaHUSI HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B muane pemenus 3aja4 BOCHUTAHUS, Pa3BUTHUSI M COIMAIM3AIUU 00YYaIOMUXCS
MPUHSATHIE MPOrPAMMOM MO0 XUMUHU TOAXOAbI K OIIPEACICHUIO COAECPIKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX JACHCTBHIA,
UMEIOIMX 0a30BOE 3HAUEHUE ISl Pa3IMYHBIX BUAOB JACATEILHOCTU: PELICHUS TTPOOIIEM,
MOKCKa, aHallh3a U 00paboTKH UHPOpPMAIIMU, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON U MCCIIEIOBATEIbCKONW JIEITEIBHOCTH, 3aHUMAIONICH Ba)kKHOE MECTO
B MTO3HAHUU XUMUHU.

B mpakTtuke npenogaBaHusi XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YpPOBHE CpeAHEero o0uiero oopa3oBaHusi, MpU OMPEACICHUN COACPKATEIHHOM
XapaKkTepUCTUKUA LEeJed U3YYEHUs] TMpeIMeTa HaNpaBICHUEM IE€PBOCTEIICHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IESITEIbHOCTH YeJI0OBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOJMYECKON TOYKH 3pEHUSI TaKOU
MOAXOJ] K OMPEACIICHUIO LIeJIe U3ydeHUs IpeaMeTa SBIJISIETCS BIIOJHE OMIPaBIaHHbBIM.

CornacHo TaHHOW TOYKE 3pEHUS TTIAaBHBIMU IEJISIMU U3YUCHUS TTpeaAMETa « XUMHUSI»
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMupoBaHHE CHUCTEMbl XMMUYECKUX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MUPA, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBHIC MOHSTHS,
byHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHUE W
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHUE€ U PA3BUTHE TMPEJCTABICHUM O HAyYHBIX METOJaXx ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX JIi TMPUOOpETEeHUS YMEHUN
OPUEHTUPOBATHCS] B MUPE BEILIECTB U XUMHUECKUX SBJICHHUH, UMEIOIITUX MECTO B PUPOJIE,
B IPAKTUYECKON Y MOBCEAHEBHOW KWU3HH;

pa3BUTHE YMEHHA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSACHEHHEM XHWMHUYECKOIO JKCIEPUMEHTa, COOJIIOJICHUEM TMpaBuil 0€30MacHOro
oOpareHus ¢ BEeIeCTBAMHU.

Hapsany ¢ »TuM conepxarenbHas XapakKTepUCTHKA Iededl U 3aj1ad H3y4eHUus
peaMeTa B IporpaMMme Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMM IIPUOPUTETAMH B CHCTEME cpenHero ooOmero odpasoBanus. CeronHs
B MPEMOJaBaHUU XUMUU B OONBIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJIep>KaHUsl OOYy4eHMs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHUKA
O0IIE00pa30BaTENbHONM  OpPraHu3allid, BIAACIOIIET0 HE Ha0OpOM 3HAHMUW, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHHUSMH aKTHBHOTO
NOJyYEHUs] 3HAaHUI U MPUMEHEHUS X B PEaJbHOM JKU3HU JJIs1 PEUICHUs TPaKTUYECKUX
3aj1ay.

B oroii cBa3m npu u3ydeHun mnpeaMera «XuMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUE LIENIU U 3a7a4u, KaK:

ajanrtanus oOydYarolMXCs K YCIOBUSIM JUHAMHYHO pPa3BUBAIOIIEIOCS MHMpa,
(opMHUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

(opMupoBaHre y 00y4yaroluXcsl KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM),
UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE NJISl PAa3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npoOieMm, TMOUCKa, aHaiau3a W o0paboTkM  MHPOpMaUHh,  HEOOXOJAUMBIX
JUTS IPUOOPETEHUS OTIBITA JIEATEIHHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XMMHH, a TakXe JJs OLEHKH C IMO3ULMUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSL BEILECTB M XMMHUYECKHX IPOILIECCOB HAa OPraHM3M YEJOBEKa U NMPUPOIHYIO
cpeny;

pa3BUTHE [IO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX W TBOPUYECKUX
CIOCOOHOCTEN O00y4YarIIMXCA: CIOCOOHOCTH CaMOCTOATENbHO MNPUOOpPETaTh HOBBIE
3HAaHUS MO0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH TMOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH VISl [TOMCKA U aHAJIM3a y4eOHON 1 HayyHO-
TOMYJISIPHON MH(OPMAIIH XUMUYIECKOTO COJIePIKaHNUS;

(opMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUIEHUSI, HAOII0AATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHWUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUE Y O0yUaIONINXCsl yOKIEHHOCTH B TYMaHUCTUIECKOW HATIPAaBIEHHOCTH
XUMHM, €€ BaXHOW pOJM B PEHICHUH TJ00aJbHBIX MPOOJIEM PallMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTHUYECKUX PECypcoB U COXPaHEHHs
NPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs OMNBITa MCIIOJIb30BAHUS
MOJyYEHHBIX 3HAHUW JIA TPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIlHsIX, CBS3aHHBIX
C XUMHUYECKUMHU SIBJICHUSMH.

e w 3amaun  u3ydeHus mpeaMeTa «XUMHS») TMONYYIIA MOAPOOHYIO
METOJMYECKYI0 MHTepHperanuto B paszene «l[lmanupyemsle pe3yabTaTbl OCBOECHMS
IporpaMMbl IO XUMHUW», OJarogapss yeMy oOecrnedeHO YETKOE MPEICTABICHUE O TOM,
KaKhe 3HaHUS U yMEHMsS UMEIOT MpsIMO€ OTHOLIEHUE K pea3allid KOHKPETHOU
LEJIH.
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B yuebGHOM TuTaHE cpemHero oOiero oOpa3oBaHUs TpeaMeT «XHUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06acTu « EcTecTBeHHO-HAYy4YHBIEC IPEIMETHD».

OOr1iee YMCIIO YacoB, PEKOMEHIIOBAHHBIX JUIS W3y4YCHUS XUMHU — 68 uacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hefel0).
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COJIEP) KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpenMer opraHuveckod XWMHUHU: €€ BO3HUKHOBEHHE, pAa3BUTHE W 3HAYECHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MaTEpUANIOB. Teopus CTPOEHHUS OPraHUYECKHUX
coenuHeHnit A.M. bytiepoBa, €€ ocHOBHbIE MONOXKeHUA. CTpPYKTypHbIE (POPMYIIbI
OPraHUYECKUX BEHIECTB. ['OMoorus, nzoMepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX
COCJIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenne o KilaccuPuKalUuu OpraHUYECKUX BemlecTB. HomeHkiatypa
OpraHUYEeCKUX COCTUHEHUH (CHCTeMaThuecKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEHIINX
IIPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepPUMEHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3liaMy OPTaHUIECKHX BEIIECTB U MaTepHaIaMH Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIECTB, HAONIOJICHUE U OINHCAHUE
JIEMOHCTPAIMOHHBIX OTBITOB 10 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPU HArpeBaHUHU
(ru1aBieHue, 0OYTIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUN psifl. METaH U 3TaH — NpOoCTeUIIne
MPEACTABUTENIN AJIKAHOB: (PU3WYECKUE U XMMHUYECKHUE CBOMCTBA (peakiu 3aMelIeHUs 1
TOPEHMUS), HAXOKICHUE B IPUPOJE, TOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUW psii. ODTUIEH U MPONUIIECH —
MPOCTEUINE TPEJICTABUTENIN ATKEHOB: (PU3NYECKUE U XMUMUUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THApPATAIMM, OKHUCICHUS U TOJUMEPHU3AINN),
MOJIyYE€HHE U IPUMEHEHHE.

Ankamuensl: Oyramuen-1,3 wm wmetwnOyrtagueH-1,3. CTpoeHHE, BaKHEHIIIHEC
XUMHUUYECKUE CBOMCTBa (peakiusi mnoinuMepusanuu). [lonydeHne CUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUM PANl. ALECTUTICH —
MPOCTEUIITUIN MPEJCTABUTEIh aJKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUUYECKUE
CBOWCTBA (peakuuW TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAIlUU, TOPEHHUs),
MOJIyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NYECKUe U XUMHUYECKUE CBOMCTBA (peaKinu
rajJoOreHUpPOBAHUS W HUTPOBAHUs), TMOJyYeHHUE U NpUMEHeHue. loryon: cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Cce0uUcmea (peakyuu 2anoceHupoOSanus u
HUMpPOBAanUs), noiyyeHue u npumenerue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBA3b
MEXK]y YIJI€BOAOPOAaMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccaM.

1 Kypcueom B TekcTe BbIENEHbI 3JIEMEHTHI COAEPKAaHUS y4eOHOrO MaTepuana, KOTOphIE H3yYaroTCs
B O3HAKOMHTEIHLHOM IIAaHE W HE BKJIIOYAIOTCSA B COCTaB NIPEIMETHHIX pe3yiabTaToB ocBoeHuss DOIT COO
Ha 6a30BOM YPOBHE.
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[IpuposHbIE HCTOUYHUKU YTIIEBOAOPOAOB. [IpupoaHblil Ta3 U NOMYTHBIE HEPTIHbIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOsl epepadboTku HeTU: EPEeroHKa, KPEKUHT
(TepMUYECKMM, KaTaauTHuecKuil), nuponu3. Ilpoaykrel mnepepa®oTku HePTH, HUX
OPUMEHEHUE B TPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MPeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosutekinu «Hepb»
U «YToib», MOJCIUPOBAHUE MOJEKYI YIIEBOAOPOJOB U TaJOr€HONPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYEHHUE €T0 CBOMCTB.

PacuéTHble 3agaun

Brrancnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA MJIM TPOJYKTa PEaKIMH I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJAHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

Kucaopoacoaep:xammue oprann4ecKue coeIMHEeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XUMHUUYECKUE CBOMCTBAa (peakiuyd C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAaMH,
ropeHue), npuMeHenue. BogopoaHbie CBS3M MEXKIy MOJIEKyJaMu crupToB. JleiicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M 4Y€JIOBEKA.

MHoroaToMHbI€ COUPTHI. DTUIICHTJIUKOb U TJIUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IIEJIOYHBIMH METaJUIAMH, KadeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE€ CUPTHI). JleiicTBUe Ha opraHu3M uenoBeka. [IpuMeHneHue
TIULEPUHA U STUJICHTJIUKOJIA.

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

Anpaerusipl U kemorol. opMaIbIAeTui, alleTadbIAeIUa: CTPOCHUE, (Puznueckue u
XUMHUYECKHUE CBOMCTBA (pEakIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakIuun), MoJy4YeHue U MPUMEHEHHE.

Ayemon: cmpoerue, usuyeckue u xumuieckue ceoucmea (peakyuu OKUCIeHus U
80CCMAHOBGIIEHUS), NOSYYEHUE U NPUMEHEHUE.

OmHOOCHOBHBIE TpeJebHbICE KapOOHOBBIC KUCIOTH.. MypaBbHHAs W YKCyCHas
KHUCIIOTHI: CTPOEHUE, ((U3NIECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE /I Kilacca
KHCJIOT, peakuusi dTepudukainuu), MnoaydyeHue u mnpuMeHeHue. CreapuHoOBas W
OJICMHOBASI KUCJIOTHI KaK MPEJCTaBUTEIHN BBICIINX KAPOOHOBBIX KUCIOT. MblIa KaK COJIA
BBICIITIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(pUpHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. 'naponus xupo. [Ipumenenue »xupoB. buomorndeckas poJib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMSA YIIIEBOIOB (MOHO-, AU- W TIOJUCAXApPUIIBI).
['mroko3a — mpocTelmnii MOHOCaXapHa: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NUYECKUE
U XUMUYecKkue cBoiHcTBa (B3amMmopeicTtBue ¢ rtuapokcuaoMm wmeau(ll), oxucinenue
aMMUa4YHBIM pacTBOpoM okcujma cepedpa(l), BoccranoBieHne, OpOKEHUE TIIOKO3bI),
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HaXOXJICHUE B MPHUpOJEe, MPUMEHEHHe, Ononornueckas poib. @otocunres. OpykTosa
KaK M30Mep TIFOKO3bI.

Caxaposza — npedocmasumens OuUcaxapuoos, cUOpoiu3, HAX0*COeHue 8 npupooe u
npumeHeHue.

Kpaxman u 1memnrono3a Kak mpupoaHble monuMmepbl. CTpoeHHME Kpaxmaia u
EJUTI0N03bI. PU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmalia (TUIPOIn3, KaYeCTBCHHAS
peaKIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METOIbI H3y4YeHHs BellleCTB U UX NMpeBpanieHni

[IpoBenenue, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIC PEAKITUN OJTHOATOMHBIX CITUPTOB (OKHUCICHUE 3TAHOIa OKCHIOM
meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOACHCTBUE TIUIEPUHA C THAPOKCHUIIOM
menu(Il)), ampaerunaoB (OKHCIEHHME aMMHAdyHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumopeiicTBME Kpaxmana € HOJOM), TPOBEJICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM TMPOAYKTAa peaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB MIIM IIPOTYKTOB PEAKITHN).

A30Tcoepikalue oprannyeckne coeInHeHns

Amunwl. Memunamun u auuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI KaK aM(oTepHbIe OpraHWdYecKHe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TiniuHa). bruonornyeckoe 3HaueHue
amMuHOKHUCTOT. [lenTumbl.

benku kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE CcoenuHeHus. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBONMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, KaYeCTBEHHBIC PEaKIINK Ha OCIIKH.

JKCIEepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BelleCTB U UX MpeBpalleHuil
HaOnronenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypamus OeJKOB
IIPH HarpeBaHMH, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XHUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpPHU3AIUs U
TTOJIMKOH ICHCAIIHSL.

ITnacmmaccol  (nonusmuien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanonoiti u cunmemuyeckue Kayuyku (0ymaoueHosvili, X10pONPeHOs8blll U
usonperosulii). Bonoxna: namypanvhvle (X10n0K, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JI0KHO, BUCKO3@), CUHMemudecKue (Kanpor u 1aécam).
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JKCIepUMEHTAJIbHbIE MeTOAbI H3YYeHHs BEIeCTB M UX NpeBpaleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3annst MeXIpeaIMETHBIX CBS3€HM INPU HW3YYECHHM OPraHUYECKOW XUMUU
B 10 Kyacce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFIOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATUSA: SIBICHUE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHAIIU3, CUHTE3, KIIaCCHU(PUKALIUS, EPUOJIUYHOCTh, HAOIOIECHHUE, U3MEPEHHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

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

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEHIECTB B OpPraHU3ME,
(doTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, 5KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKONAeMble, TOIUIMBO,
PECYPCBL.

TexHoJ0rus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUSA, MOIOLIUE
CpencTBa, JEKapCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpHaIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BSIEMEHTHI.
Oco6eHHOCTH pacrpeiesieHUs JIEKTPOHOB TI0 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX
YEeThIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpaIlUsi aTOMOB.

Ilepuomnueckut 3akoH u llepuognueckas cucTeMa XWMHYECKUX DSJIEMEHTOB
JA.N. Menneneera. Csizp mnepuoauueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
xumMuueckux dyeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHS aATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3zyeMbIX HMHU
MPOCTBIX U CJIOXKHBIX BEUIECTB IO TPyHIaM U MepuoiaM. 3HAUCHHUE MEPHOAUYECKOTrO
3aKOHA B PA3BUTUHU HAYKH.

CrpoeHnue BelecTBa. XUMUYECKas CBsI3b. BUbl XUMHUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIIpHAass M TMOJspHasi, HWOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN W JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTpULIATENIBHOCTh. CTeneHb OKuceHus. VIOHbI: KaTHOHBI
Y QHUOHBI.
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BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTATUTMYECKON PEIIETKH.

[TonsiTue 0 quCHepCHBIX cucTeMax. MICTHHHBIC U KOJUIOUIHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BEIIeCTB. | 'eHeTWdeckass CBsA3b HEOPraHMYECKHX BEIIECTB, MPUHAIICIKAIINX
K Pa3IMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHMYEeCKOM XUMHUHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXpPAHEHUS U
MIPEBPAIICHUS SHEPTUH P XUMUICCKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (dakTopoB. OOpaTuMbIe
peakiuu. XuMudeckoe paBHoBecue. DakTophl, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipunmun Jle [larense.

Onextponutuueckas aucconuanus. CumbHble W ciabbie anekTponauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTpalbHasl, menouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHU4ecKux geujecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 00  asnexmponuse
pacniaeos u pacmeopos coel. llpumenenue snekmponusa.

JKcNepUMEeHTAJbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NpeBpalleHn

Hemonctpanus Ttabmun «llepuoamueckass cucteMa XUMHYECKHX — DJIEMEHTOB
.. MenneneeBay, M3ydeHUE MOJEJICH KPUCTAIUIMYECKUX PEIIETOK, HAOJIOJEHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JAOOPAaTOPHBIX OMBITOB (pa3fioKeHUE MEPOKCHUA
BOJIOpOJia B MPHUCYTCTBHM KaTalau3aTropa, ONPEACIICHUE Cpelbl PacCTBOPOB BEIIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3audHbX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3aaun
PacyéTrel no ypaBHEHHMSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIL30BAHUEM MOHSITUS «MAacCOBasi JOJIs1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenue HemetaimioB B Ilepuoguueckoil cUCTEME XMMHUYECKUX
anemenToB /.M. MenzaeneeBa u 0coOOEHHOCTH CTpOeHUs aTOMOB. Du3nyueckre CBOMCTBa
HEMETAJUIOB. AJUIOTPOINHS HEMETAJIOB (Ha MpUMeEpe Kuciaoponaa, cepsl, docdopa u
yriepoaa).

XYMMHYECKHE CBOMCTBA Ba)XXHEHIIMX HEMETAUIOB (rajJoreHoB, CEepbl, a30Ta,
docdopa, yriaepoga u KpeMHHs) U UX COSAMHEHUHN (OKCHIIOB, KACIOPOACOASPIKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCTMHEHU ).

[IprMeHenne Ba)XHENIIMX HEMETAJUIOB U UX COCINHEHUM.
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Mertamnbl. Ilonoxenune wetamioB B llepuonuueckoid cHUCTEME XUMHYECKHUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmdyeckue cBoiicTBa MeTawioB. CIiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUH METaJIOB.

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

OO6mue crocoObl ToJlydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumul om kopposuu. [IpuMeHeHre METAIIIOB B OBITY 1 TEXHHUKE.

JKcNepUMeEHTAILHbIE METOIbI H3Y4YeHHs BeleCTB M UX NpeBpalleHn i

N3yuenne koiutekiuu «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJEHUEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBCHHBIC PEAaKI[MU Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacuEThl
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XuMHUS 4 )KH3Hb

Ponp xmmum B oOecrneyeHHMH 3KOJIOTHYECKOM, JHEPreTHUYCCKOW U IHIIEBOM
0€301acHOCTH, pa3BUTUHM MeTUIIUHBL. [IOHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYyYEeHUS
BAKHEHMIIINX BEILIECTB.

UenoBek B MUpE BEMIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIC MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUTSI DTIEKTPOHUKY, HAaHOMATEPUAJTbl, OPraHWUYECKUE U MUHEPATbHBIC YA0OPEHHUS.

XuMHUsT H  30pPOBbE YEJOBEKA: TMPABWJIA MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBwia O0€30MacHOr0 HMCIOJIB30BAHMS IMpErapaToB OBITOBOH XUMUH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHbIX I[IOHATHUW, TaK W IIOHATUW, SBIAIOIIMXCS CUCTEMHBIMU JUIA OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAyYHBIH (QakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, KiIaccu(uKauus, NEePUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SABJIICHUE.

@du3nka: MaTepus, SJHEPIrus, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaZMoOaKTUBHOCTb, MOJIEKYJA, YHEPIrEeTUUECKUN YPOBEHb, BEILIECTBO, TENO, O0OBEM,
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arperaTHO€ COCTOSIHUE BELIECTBA, (PM3MUYECKHE BEIUYMHBI U €IMHULIBI UX WU3MEpPEHUs,
CKOpOCTBb.

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

['eorpadus: MuHEpanbl, TOPHBIE MOPOJbI, TMOJE3HbIE MCKOIMAeMble, TOIUIMBO,
peCypCHI.

TexHONmorusl: XUMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrus, MPOU3BOJCTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBCKOXO3SMCTBEHHOE  INPOM3BOACTBO,  IHUIIEBas
IIPOMBILIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenapaTroB, MNPOU3BOACTBO  KOHCTPYKIMOHHBIX  MaTEpHAJIOB,
AJIEKTPOHHAS [POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBauBaeT TpeOOBAHUSA K PE3yIbTaTaM OCBOCHHUS 00yUarOIITUMUCS
nporpaMm cpeaHero ooOmiero o0pa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbIM). HaydHo-MeToauueckol OCHOBOM [JIsi  pa3padOTKU  IJIaHUPYEMBIX
pe3yIbTaTOB OCBOEHUS MPOTPaMM CPeIHEro 001Iero o0pa3oBaHusl SBISETCS CUCTEMHO-
JNEATEIIbBHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIEro
0o0pa30BaHMs BBIJIEIECHBI CIEAYIOLINE COCTABISAIONIHE:

OCO3HaHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKTaHCKOWM  HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJM4he MOTUBALUU K O0yYEHHIO;

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

FOTOBHOCTh M  CIIOCOOHOCTh OOYYarolmMXCsi PYKOBOJCTBOBAaThCSA B  CBOEH
NEATEIBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, PUCYIIUMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIC TUUIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOM M BOCIUTATEIBHOM IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSMM U UJI€aJaMU POCCUIICKOTO
I'pa)X/1aHCKOI0 00I1leCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU TTOBEICHMS,
CIOCOOCTBYIOIIMMHU TPOLIECCaM  CaMOMO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YYaOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPaXaroT
c(hOpPMUPOBAHHOCTh  OMNbITA [O3HABATEJBHOW W  MPAKTHUYECKOW JAESITENbHOCTU
oOyJaromuxcs 1o peanu3aly NPUHITHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHHS O COIMAIbHBIX HOpMaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHUIH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPH CO3JAAHUU YUEOHBIX
IPOCKTOB, PEIICHUH Yy4eOHBIX W IMO3HABATCIBHBIX 3a/1a4, BBIMOJHCHHUH XHUMHUYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH NMOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JIPYTUX MPU aHAIHU3€E PAa3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOTO  OTHOUIEHUS K HMCTOPMYECKOMY M  HAy4YHOMY  HAacJEIUIO
OTEYECTBEHHOW XUMUHU;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTMU TEOPUU U MPAKTUUYECKOIO
OPUMEHEHUS XHMHH, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAaOMIOAEHUHN, KPOIIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpPECA U ITO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH WM IOCIEAYIOIIEM aHAIU3e
UH(pOpMAIUHU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBbI
1 [ICHHOCTHU,;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MTOCTYIKU CBOMX TOBAPUIIEH C MO3ULIUN
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHHUE ITOCIICACTBUNA 3TUX MTOCTYIKOB;

4) popmMupoBaHHUA KYJIbTYPHI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3NYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coOno/IeHns mpaBwil O€30MacCHOr0 OOpallleHus C BEUeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATENBHOCTH;

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

OCO3HaHUSI TOCHEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KypEHUs );

5) TPy10BOT0O BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
00I11eCTBEHHO TOJIE3HON, TBOPUECKOM U JPYTHX BUIAX JESITEIHHOCTH;

YCTAHOBKM Ha aKTHMBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ad COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETr0 Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3nmyHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyAa U pe3ybTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHOW TPACKTOPUU OOpa30BaHUS,
Oynymeld mpodeccuu W peanu3arii COOCTBEHHBIX J>KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XUMHUU, HMHTEPECOB U MNOTpeOHOCTEU
00I111eCTBa;
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6) 3K0JIOrHYeCcKOro BOCIIMTAHHUS:

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MIOHUMaHUS TJIOOAIBHOIO  XapakKTepa HKOJOTMYECKUX MPOOJIEM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl pELICHUS
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BaHNS;

AKTUBHOTO HENpPUATUSA JCHUCTBUM, NMPUHOCALIUMX BpEl OKpPYKaroUIEHd NPUPOIHON
cpene, yMEHHsA MPOrHO3MPOBATH HEOJArONPUATHBIE SKOJOTMYECKHE MOCIEACTBUS
NPEANPUHUMAEMBIX JENCTBUM U NIPENOTBPAIIATh UX;

HaJIMYUsl PA3BUTOIO DSKOJOTMYECKOTO MBIIUIEHUS, JIKOJIOTHUYECKOU KYJIBTYPHI,
ONBITA JESITEIBHOCTH SKOJOTMYECKOM HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B N03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIBHON MPaKTUKE, CIOCOOHOCTU U
YMEHHMSI aKTUBHO IPOTUBOCTOSATH UAEOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKU;

MMOHMMAaHUS CIIeU(PUKN XUMHUHU KaK HAyKH, OCO3HAHUS €€ pojii B (HOPMUPOBAHUU
pAallMOHAJIBHOTO HAYYHOTO MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABICHUS
00 OKpyXaroleM MHUpe Kak O €IMHCTBE MPUPOJILI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXpPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW ITUBWJIM3ALINN: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH M BaXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl
MaTepUaNbHONU KYJIbTYphI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKON, TTUIIEBOM 1 IKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUU YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXkJA0TO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: MOHMMAaHHS CYUIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIOJIL30BaTh IMOTy4aeMbIe
3HAHUA JUIsl aHaliu3a U OOBSCHEHUS SIBJICHUU OKPYXKAIOIIETO MUpPa U MPOUCXOSAIINX
B HEM M3MEHEHUM, YMEHHS JenaTh 00OCHOBaHHBIC 3aKIIOUEHUS] HA OCHOBE HAYyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYYEHUsI JOCTOBEPHBIX BHIBOIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XMMUUYECKUE 3HAHUS JJISI PElICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHMIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBHM C KW3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyAa B pasiuyHbX cdepax mnpodeccuoHaIbHON
JESITETbHOCTH.
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METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3yIbTaThl OCBOCHUS YUEOHOT 0 IpeaMeTa « XMMUs» Ha YPOBHE
cpeaHero obmero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE IS (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMEeTHbIe) OOIIeHayuYHble TOHATHUS, OTPaKaOIIUe
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PUKY METOI0B MTO3HAHUS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPTUs, SIBICHUE, IPOLECC, CUCTEMA,
HAYYHBIA (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIETOBAHHE,
HaOII0ICHNE, U3MEPEHHUE, SKCTIPUMEHT U IPYTHE);

yHHUBEpCajJbHble yueOHble JIeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecneunBaromye GopMupoBaHue (yHKIMOHAIBHOW I'PaMOTHOCTU U
COLIMAJILHOW KOMITETEHIIMH 00YYaroInXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUEeOHbIEC EHCTBUS B IO3HABATEIBLHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBbHBIMU YUEOHBIMU
IIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBUSAMH.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJornyeckue 1eMCTBUS:

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

OIPENICINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTbH PE3YJIbTATHI ACATCILHOCTH C IIOCTABJICHHBIMHU EIISIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUN TPUEMBI IOTUYECKOTO MBIIICHUS — BBIACIATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM W YCTAHABJIMBATH HMX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHATHUS JIJI1 OOBSICHEHUS OT/ICIIbHBIX (DaKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKLHnii;

yCTAHABIMBATh  MPUYUHHO-CIIC/ICTBEHHbBIC CBSI3U MEXKTY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX JeHUs (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYHA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATh B IIPOLIECCE TMO3HAHUSA, WCIIOJIb3YEMbIE B XHUMHHU CHUMBOJMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK
(cuMBOJI) BNeMEHTa, XUMUYeckas (opmysia, ypaBHEHHWE XHWMHUYECKOW pEaKIuu —
IIPU PEIICHUH YUEOHBIX TTO3HABATEIIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbBIC
MOJICJIbHBIE TIPEJICTABIICHUS I BBISBJICHUS XAPAKTEPHBIX IPU3HAKOB M3Y4YaeMBbIX
BEIIECTB U XUMUYECKUX PEAKLINHM.
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Ba3oBble ucciaenoBarejbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GbopMyTUpOBAThH LEIH U 33JIa4H UCCIICIOBAHUS, UCTIOIh30BaTh MOCTABICHHbIE U
CaMOCTOSITENIBHO C(POPMYJIUPOBAHHBIE BONPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl OPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUYECKUX
IKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIBHO IPOTHO3UPOBAaTh €ro pe3yibTar, (opMyaupoBaTh OOOOLIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEIAHHOMN padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MIOUCKY METOJIOB PELICHHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOI0B II03HAHUS.

Pabora ¢ undpopmanumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WHGOpMaluu (HAYyIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHETa),
aHAJIM3UPOBATh MH(OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

(opMyIupOBaTh 3aMPOCHl U MPUMEHTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHpOpMaIuu, HE0OX0IUMOM JIJIs BHITIOJIHEHUS! YUEOHBIX 33a]1a4 ONPEeIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, TUarpaMmbl, TaOIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHbopMaIeil: TPUMEHATbh MEXIpeIMeTHbIE ((hU3HUecKre U MaTeMaTHUYEeCKUE) 3HAKU U
CUMBOJIBI, (hOpMYyITBI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M TPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBHS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMoll TeMbl B XOJe JAuaiora
W/WIU  JUCKYCCHHM, BBICKA3bIBaTh WJICH, (OPMYIUPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTCJIbHO BBIITOJIHECHUA Hp@I[JIO)KCHHOﬁ 3aJ1ayu,

BBICTYIIaTb C HpCSCHTaHHeﬁ PE3YJIbTATOB MMO3HAaBaTECIbHOMN ACATCIBbHOCTH,
IMNOJYUYCHHBIX CaMOCTOATCIBbHO WM COBMCCTHO CO CBCPCTHHUKAMH IIPHW BBIIIOJIHCHHU
XUMHUYCCKOI'o OSKCIICPUMCHTA, HpaKTHqCCKOﬁ pa6OTI>I II0 HCCIICOOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro NpoekTa U (POpPMYIHpPOBATH BHIBOJIBI
10 pe3ylibTaraM HpOBeIléHHBIX I/ICCJ'ICI[OBaHI/Iﬁ HYTéM corjiaCoBaHu:A HOSI/IHI/Iﬁ B XO0J€
o0cyX/1eHHs] 1 OOMEHa MHEHUSAMH.
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PerynsitTuBHble YHUBepPCaJibHbIe Y4eOHbIC AeHCTBUSA

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH  CBOIO  MO3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Uenum W 3aJadyd, KOHTPOJIMPOBATb U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3aj7a4, BEIOMpaTh Haubosee F3(h(PEeKTUBHBIN CIIOCOO MX
pelieHus ¢ y4TOM MOJTyYeHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEaKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B TTIO3HAHUU SIBIICHUI TPUPOJIbLI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHONW IPaMOTHOCTH, HEOOXOAMMON
JUIS PEIICHUs] TMPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U IIPUPOJIHOM CPEXE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOPas BKJIFOYAET: OCHOBOMOJIATAIOIIINE
NOHATUS (XUMHUYECKUN DJIEMEHT, aTOM, JJIEKTpOHHas 000J0YKa aroMa, MOJIEKYJIa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIl€HHas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIIepOIHBIN
CKeJeT, QyHKIIMOHAIbHAS TPYIINA, PaJAuKall, U30MEpHUs, U30MEPhl, TOMOJIOTUYECKUN PsIJI,
TOMOJIOTH, YTJIE€BOAOPOJIbI, KUCIOPOA U a30TCOAEpKAIIUE COCIUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0OH COXpaHEHHS MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKHUE 3HAHUSI,
JeXalye B OCHOBE MOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHUX SIBIICHH,
(bakToJOTMYECKUEe CBEJAEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX OPraHWMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEeIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TMPU3HAKUA TOHSATHH,
yCTaHaBJIMBAaTh MX  B3aHMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE  TOHSTHUS
MIPU OTMIMCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPTaHUYECKUX COCAMHEHUIH;

cOpPMHUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO CHUMBOJIUKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAEHHOM) (hOpMyIT
OpPraHMYeCKUX BEIIECTB M YPAaBHEHUI XUMUYECKUX PEAKIUM, U3rOTaBIMBATH MOJEIIH
MOJIEKYJ OpPraHMYECKUMX BEMIECTB Uil WIUIIOCTPAMM WX XHMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIICKHOCTh HW3YUEHHBIX
OpraHUYeCKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMPEeNEIEHHOMY Kilaccy/rpyrmime
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COCNMHEHHM  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOAEpKalUe  COCAUHEHHS,
BBICOKOMOJICKYJISIPDHBIE COCJMHEHHUSI), JlaBaTh UM Ha3BaHUS MO CUCTEMAaTHYECKON
nomenkinarype (IUPAC), a Take NPUBOAWTH TPHUBHAIbHBIC HA3BaHHS OTACIbHBIX
OpPraHUYECKUX BEUIECTB (3TUJICH, MPOIWIICH, alleTHUIICH, STUIICHTIIUKOIIb, TITULIEPHUH, (EHOI,
dbopmanbaerua, areTalbIeTu, MypaBblHAsT KUCJIOTA, YKCYCHAs KHCJOTa, OJECHHOBAs
KHCJIOTa, CTEAPUHOBAs KMCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, eJUII0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIISATh BUIBI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COEAUHEHUSIX (OAMHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh yYMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPUH  CTPOCHUS
oprannveckux BemectB A.M. byrtiepoBa nns 0OBsICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TWJICH, MPOIMWICH, aleTulieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, OeH30ii, METAaHOJ, 3TAHOJ, ATWICHIJIHMKOIb, TIUIEPUH, (EHOJN, aleTalbJIerH,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOK03a, Kpaxmall, LEJUIK0J03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUNA C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HWCTOYHHUKHU YIJIEBOJIOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEepadOTKH M MPAKTHUYECKOE
pUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOopMUPOBAHHOCTh YMEHUHN MPOBOJUTH BEIYUCICHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJAYKTa PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX  BEILECTB
WM TIPOAYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, UCMHOJIb3YEMbIX B XMMHH MPU M3YyUYECHHH BEIIECTB U XUMUYECKHUX
sBJeHUN (HAOMIOJIEHHUE, W3MEpPEHHe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIH30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS ISl IPUHSTUSL PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEMIECTBAMH U UX PUMEHEHUEM,;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOJaTh MpaBujia IOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBAaTH W BBINIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHMYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJICHA M M3YyYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
JeHaTypanus OCJIKOB TIPW HArpeBaHWH, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpallleHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0OBaHUEM, MPEACTABISTh PE3yJIbTaThl XMMHUYECKOIO SKCIEpPUMEHTa B (QopMme
3aMKiCH YPaBHEHUH COOTBETCTBYIONIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIHTATOB;
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COPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIINIO, OJTyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIH,
WHTepHeT U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUIIa 3KOJIOTHUECKH 1IEIeCO00pa3HOrO
NOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHUs CBOETO 3/10pPOBbs U
OKpY’KaroIlel NpUPOAHON Cpenbl, OCO3HABaTh OMACHOCTh BO3ICHCTBUS Ha >KHUBbBIE
OpraHu3MBbl ONPEIETEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas cMbIci nokazatens 11K,
NOSICHATh HAa MpPHUMEpPax CHOocOObl YMEHBIIEHUS W MPENOTBPALLEHUS HMX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYarolmMXCsi C OrPaHMYEHHBIMH BO3MOKHOCTSMHU 3/10pPOBbS: YMEHHUE
OPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JIOCTYNHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

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

11 KJIACC

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

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBIISFOIIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa, pPOJA XHWMHUU B T[IO3HAHUU SIBJICHUW NOPUPOJIBI, B
GbopMUPOBAHUM MBIIIUICHUS U KYJIBTYPbI JIMYHOCTH, €€ ()YHKIIMOHATBLHON TPAMOTHOCTH,
HEOOXOJMMON MJiS PEeLICHUsS] MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS] K CBOEMY 3JI0POBBIO U IPUPOHOU CPEIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHCIICHUS, XUMHYECKas CBs3b (KOBAJICHTHas,
HMOHHas, METANINYECKasl, BOAOPOJIHAS ), KpUCTAUIMYECKAsT PEIIETKA, TUITBI XMMHUYECKUX
pEaKIui, PacTBOP, BIECKTPOIUTHI, HEAIEKTPOIUTHI, SIEKTPOIUTHIYECKAS TUCCOLUALIMS,
OKHCJIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKONW pEaKkiuuh, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKOW JIUCCOLMAIIUH,
nepuoauueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHS MACChl BEIIECTB, 3aKOH
COXpaHEHMS W TMPEBpaIEHUs SHEPTUM MPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MHUPOBO33PECHUECKHUE 3HAHUSA, JIEKAIHME B OCHOBE
MOHUMAHUSI TPUYMHHOCTH W CHUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (haKTOJOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYEHUH U O€301TaCHOM UCTIOIB30BAaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTUIECKOMN JACATEIHPHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTepHbIC TPU3HAKU TTOHSATHH,
YCTAHABIMBaTh WX  B3aWMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME  TOHATHS
IIPY ONKMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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chOPMHUPOBAHHOCTh  YMEHHH  HCMOJb30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIs  cocTaBieHus (GOpMyJ BEIIECTB M YPAaBHEHMM XHUMHUYECKUX  peaKIui,
cuctemarnueckyio HomeHkiarypy (IUPAC) u TpuBHalbHBIC Ha3BaHUS OTACIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIA ras, YriIeKHUCIbIA ra3, aMMUaK, raniéHas U3BeCTb,
HeraméHas U3BeCTh, MUThEBAsk COAa, MUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpPEJEATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJIeHTHasi, MOHHAsl, MeETaJIMYecKas, BOJOpPOAHAs) B COCAMHEHMSX, THII
KPUCTALTMYECKON PEMIETKH KOHKPETHOTO BENIECTBA (aATOMHAs, MOJICKYJISpHAsl, HOHHAS,
MeTaJITHYecKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEILIECTB IO HX COCTaBY K OMNpPEACNIEHHOMY KIACCY/TPYIIE COEAMHEHHH (IIpOCThIe
BEI[ECTBA — METAUIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIC
TUAPOKCHU/IBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHUM pPACKpBIBaTh CMBICT  IEPUOJAMYECKOTO0  3aKOHa
JI.1. MeHnneneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
xuMuueckux dyeMeHToB 1-4 mnepuonoB Ilepuoguueckoil CHCTEMBI XUMHYECKHUX
anemeHToB JI.M. MeHeneeBa, UCTIONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAITNY,
(QHEPTreTUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUU O mepuoaaM W rpynmnam l[lepuoamyeckoit
CUCTEMBI XUMHUYECKUX dJieMeHTOB [[.11. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOWCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JUYHBIX  KJIAcCOB,  MOATBEPXKAATh
CYIIECTBOBAHME TE€HETHUYECKOM CBSI3M MEXKJYy HEOPraHWYECKHMMHU  BeIlleCTBaMU
C IIOMOILBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

c(hOPMHUPOBAHHOCTh YMEHHS  KIAacCU(DUIMPOBATH  XUMUYECKHE  PEAKIUH
M0 Pa3IMYHBIM NpPU3HAKAM (YHCIY M COCTAaBy PEArupyIOIIUX BELIECTB, TEIJIOBOMY
ahdexTy peakiuu, HU3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKIMK, YYaCTHIO KaTalu3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJIATH YPABHEHUS PEAKIIUN pa3IMYHBIX THUIIOB,
TIOJIHBIE M COKpAIIEHHbIE YPAaBHEHHS PEAKIMi MOHHOTO OOMEHA, YYHMTHIBAsl YCIIOBUS,
IIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

chOPMHUPOBAHHOCTh ~ YMEHUM  TPOBOJAMWTH  PEAKIUH,  IOJTBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMUYHbIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHUH  pACKpBIBATh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaxkuuu;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMy OT PA3NUUHBIX (AKTOPOB; XapaKTEp CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (npunnui Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTePU30BATh XMUMHUYECKHUE MPOIIECCHI, JICHKAIIIE
B OCHOBE MPOMBIIUIEHHOIO IIOJYyYE€HUsS CEPHOM KHCIOTBl, aMMHAKa, a TaKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOINUX HAYYHBIX MPUHITUIIAX U IKOJOTHUECKHUX
npobiemMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN NMPOBOJAUTH BHIUUCICHUS C UCTIOJIb30BAHUEM TTOHSITHS
«MaccoBasi J10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3¢ dekTa
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEpIuu;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBUjia IMOJb30BAHUS XUMHUYECKON
NOCYJI0M 1 1a00paTOpHBIM O0OPYIOBAHUEM, A TAKKE IIPABUIIA OOPAILIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIUSMH IO BHIMIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCTh ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
SKCIEPUMEHT (pa3jioKEHHE TIEPOKCHJA BOJIOpPOJIa B MPUCYTCTBUM KaTallu3aropa,
ONPENECTICHUE CPElIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIUU, Peakiiui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKI[MU Ha Cyab(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHWUSI, pellIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaibsy 1 «HemeTtamiby)
B COOTBETCTBUU C MpaBUIaMU TEXHUKU 0€30MaCHOCTH MPU OOpaIlleHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBIATh  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
dbopMyIUpOBaThH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHOpMAIMIO, TIOJYy4aeMyld M3 pPa3HbIX HCTOYHUKOB (CpeIcTBa  MacCOBOM
KOMMYHUKaIu, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBHIIA YKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIHHOCTU B IEJIAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXawliel MPUPOAHON CpeAbl, OCO3HABATh OMACHOCTHh BO3JACHCTBUA HA KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHMUMAas cMbIca Tokazatens [IJIK, mosicHATH
Ha MpUMEpax CIOcOoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

Uit OOYYaroIIMXcsi C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  37I0POBbsI: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh peilbedHO
TOUEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nns 3anucu XxuMudeckux GopMyiL.
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10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTHU
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs

y4eOHOro npeaMera

Pa3n

e 1. Teoperuueckue oc

HOBbI Opranu

YyecKOU XUMHUH

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MIOJIYYCHUU 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.

[IpencraBienue o Kaaccupukamu
OpraHnveckux BeniecTs. HoMenkiarypa
OPTraHUYECKUX COCAUHECHUHN
(cucTemaTnyeckasi) U TpUBUAJIbHBIC
Ha3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCNEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BELeCTB U UX MpeBpPaALlleHHH:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[IpuMEHATh MOJNOKEHHS TEOPUH
CTPOEHUS OPraHUYECKHUX BELIECTB

A. M. bytnepoBa 115t 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
IUTS1 COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POpMYIT OpraHUYECKUX
BEILECTB.

OnpenensiTe BUABI XUMUYECKOU CBSI3U
(onuHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpeiBaTh poib OpraHM4eCcKOr XUMUN
B IPUPOJE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHHUIO
OpraHUYeCKUX BEIECTB ITPU HArpEeBaHUU
(rutaBrieHue, OOyTIIMBaHKE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKHUX BEIIECTB

3HAYEHHE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabimtoaTe 1 onuceiBaTh
JE€MOHCTPALMOHHBIE OMBITHI; MPOBOJANTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIIINE MTPECTABUTEIIHN aJTKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXJICHUE B IPUPOJE, TOTyUCHHUE U
MIPUMEHEHUE

2.2 | HenpenenpHbIC
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHN Pl DTUIIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiuu TuIpUpOBAHHS,
raJIOTEeHUPOBAHMUS, TUApATALUH,

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUM (BBISIBJISITH UX XapaKTEPHbBIC
MPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHSATHS

IIpY OMMCAHUU COCTaBa, CTPOEHUSA U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

VYcranaBiauBaTh NpUHAAJICKHOCTD
BEILIECTB K OMPENIEICHHOMY KIIacCy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIliN)
HaXOXJICHUE B IPUPOE, TOTYyUYECHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIIUS MOJUMEPHU3AIINH,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 pPe3HHBbI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUN PSIJI.
ALIETUIIEH — NPOCTEUIINIMA
MPEJICTABUTENb AJTKMHOB: COCTAB,
XUMHUUYECKOE CTpOEHUE, (PU3NUECKUE U
XUMHYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTaly TOPEHUS ), HaXOXKICHUE

B IIPUPO/IC, NTOTYyUYCHHUE U IPUMEHEHNE

2.3

ApomaTnyeckue
YIJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOSHUE MOJICKYI,
(bu3nYeCKUe U XUMHYECKHUE CBOMCTBA
(peakuuu raJoreHUPOBaHUS U
HUTPOBAHMS), TOJTYyYEHHUE

1 IpuMeHeHue. BiausHue 6eH3oiia

Ha OpraHu3M 4YeioBeka. I eHeTndyeckas
CBSI3b YTIIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMAaTUYE€CKOM HOMEHKIIATYpE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensaTs BUAbl XAMUYECKOUN CBA3U
B MOJIEKYJIaX YTJIE€BOJOPOJIOB;
XapaKTEepPU30BaATh 3aBUCUMOCTD
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
puMeHeHue, (PU3nIecKue u
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEKIY
YIJIEBOJOPOaMHU U MOATBEPKIATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (POPMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbele HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxieHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yTroiap U IPOTYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— koyekunu «Hedte» u «YTomby;

— BHUIeoparMeHT «BynkaHuzanus
PE3UHBDY.

¢ JlaGopaTopHBIEC OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJOPOJAa B OPraHNYECKUX BEIIECTBAX;
— O3HaKOMJICHHE C 00pa3IiamMu
IJIaCTMAcCC, KAy4YyKOB M PE3HHBI;

— MOJCIIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOIOB U
raJOr€HONPON3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TuaeHa U U3y4yeHue
€ro CBONCTB.

XapakTepu3oBaTh UCTOUYHUKHU
YTJIEBOJIOPOJHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPaKTUYECKOE
MIPUMEHEHHUE TOJIy4aeMbIX POYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JIaDOPaTOPHBIE OIBITHI U
IpaKTUYECKHe paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B 1abOpaTOpHUU

IIPY UCTOJIB30BAHUN XUMHUYECKON
MOCY/JIbl K1 000PYIOBAHHUSI, & TAKIKE
paBuJiaM 00paIleHUs C BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHHUS JJTAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJYUYEHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBisTe pe3yIbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHHM COOTBETCTBYIOLINX PEAKLIUN
U JIeJ1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BEIYHMCIICHHUS

IUTSL ONIPEAEIIEHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHUYECKOTO BEILECTBA,
110 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3aJaUn:;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl O YPABHEHUIO XUMHYECKOM
peaKunu

CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO ITO3HABATEIIHHYIO
HeSITeIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B IPYIIOBOM yueOHOi
AeSITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1

Crouprsl. PeHon

3

[IpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ ATAHOJI, XUMHUECKOE
cTpoeHue, GU3NUEeCKUe U XUMUYECKHE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropenue), npuMenenue. Bomopognas
CBsI3b. DU3BMONIOTHUYECKOE JEUCTBUE
METAHOJIa U 3TaHOJIa HAa OPTraHU3M
YeJioBeKa.

MHOroaTOMHbBIE CITUPTHI: STHUJICHTJIUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3aMMOJIEHCTBHE CO MIETOUYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs PeaKIHs
Ha MHOT'OATOMHBIE CITUPTHI).
PU3NOIOTUYECKOE NEUCTBUE

Ha Opra”u3M 4enoseka. [ Ipumenenne
[JIMIIEPUHA U ATUIICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE IMOHATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUSA U
MIPEBPALIEHAN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaII€HHON) POopMyJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILIECTB K OINpPENEIIEHHOMY KJaccy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CHCTEMAaTUYECKOM HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
(hU3M0NI0TrNYECKOe IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJNBIETUIBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Ansperuapl: GopMaibAeTua U
aleTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KAueCTBEHHbIE PEAKIIMH), TIOJYUYECHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE ITPEACIIBHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHAas
KHCJIOTa, XAMUYECKOE CTPOCHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CTeapruHOoBasi U OJIEMHOBAs
KHMCJIOTBI KaK MPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCJIOT. Mbli1a Kak coJii
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCHOT. ['nponu3
CJIOXKHBIX 2PUpPOB. Kupsl kak

OTAEIBHBIX MPEACTABUTEICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMNX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
¢dbenona, hopmanpaerua,
aleTanbJIeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/1y HUIMU U IOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIuii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE

IUISL KUBHEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha KMBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha IIpuMepax CrocoO0bl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). [ roko3a —
IIPOCTENIIIMNA MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHuE, OpoKEHUE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIECKas
POJIb B )KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIEC U MPUMEHEHUE.
Kpaxwman u nenirono3a Kak npupoJIHbIe
MOJIMMEPHI: CTPOSHUE Kpaxmalia u
IEJUTIOJIO3bI, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEaKIIUS C HOJO0M).
JKCNepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX NpeBpallleHuii:

Y TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HaOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpPUMEHTA (JJa0OPATOPHBIE OIBITHI U
MPaKTUYECKHE PadOThI).

CrnenoBath npaBuiiaM O€30MacHOM
paboThI B 1abOpaTOpHUH

IIPH UCTIOJIb30BAHUN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAK¥KE
npaBuiiaM oOpalleHus C BelleCTBaMu

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI J1TaOOPATOPHBIX ONBITOB
Y IIPAKTUYECKUX padOT MO MOITYYEHUIO
Y U3yYEHUIO OPraHUYECKUX BEIECTB.
[IpencraBisTh pe3ysibTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYUCIICHHS

IUTSI ONIpe/IeNIEHUS MOJIEKYJIIPHOI
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHHUIO XUMUIECKOU PEaKITIH.
CamMoCTOSTENBHO IIAHUPOBATH U
OCYUIECTBJISITH CBOIO O3HABATENBHYIO
JesITeNIbHOCTD; IPUHUMATh aKTHUBHOE
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e JlaGopaTopHBbIE OMBITHI: y4acTue B TpyNmnoBoi yueOHOH
— TOpEeHHE CIIUPTOB; NEATEeIbHOCTU

— B3aUMOJCHCTBUE IIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCYCHOM
KHUCIIOTHI.

e Pacuérneie 3agauu:

— ONPENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbl OPraHUYECKOTO BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKUX IJIEMEHTOB U M0 Macce
(oOBeMy) IPOTYKTOB CTOpPaHUS,

— pacu€Thl 10 YPaBHEHUIO XUMUYECKOMN

peakuun
Hroro no pazgeny 13
Pa3znen 4. A3oTcoaeprkaiiue OpraHudecKkue coeIuHeHust
4.1 | AMuHBIL. 3 AMMHBIL: METUJIAMHH — IPOCTENIINI PackppIBaTh CMBICIT U3y4aeMbIX
AMHHOKHCIIOTBI. IIPEICTABUTENIb AMUHOB: COCTaB, MOHATUH (BBIABIISITh UX XapaKTEPHBIE
benku XUMHUYECKOE CTPOCHHE, (PU3UUECKUE U MIPU3HAKH), YCTAaHABIUBATb UX
XUMHUYECKHE CBOMCTBA (peaKinu B3aUMOCBSI3b, UCIIOIB30BAThH
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C KUCJIOTaMH Y TOPCHHMS ), HAXOXK/ICHUE

B TIpUpojie. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUICCKUE COCTUHCHUS.
dusnuecKkre U XUMHUECKHIE CBOMCTBA
aMUHOKHUCJIOT (Ha TIpUMEpe TIIUIIHHA).
buoorudeckoe 3HaueHHEe aMIHOKHUCIIOT.
CunTe3 IenTHI0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopudHas U TPECTHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBCHHBIE PEaKITHH
Ha OCJIKHU.

IKCNepuMeHTATbHbIE METObI
H3y4YeHHUsl BellleCTB U UX MpeBPallleHH
e /lemOoHCTpanmu:

— JeHaTypanus OCJIKOB MU HarpeBaHUH;
— IIBETHBIC PEaKIIUK OCITKOB

COOTBETCTBYIOIINE MTOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
IUTSL COCTaBIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) POpMYIT OpraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAICHKHOCT BEIIECTB
K ONPENIEIIECHHOMY KJIACCY IO COCTAaBY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMAaTUYECKON HOMEHKJIATypeE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI MOTYYEHUS TUTTAYHBIX
MIPEACTABUTENEN a30TCOAECPIKALINX
coeIMHEHN (METUIIaMUHa, TJIMIINHA,
OCJIKOB).

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

IUIs1 OpraHM3Ma YeJIOBEKa.
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Hcnonib30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — HAOJIIOAATh U
ONMCHIBATh JIEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
NEATEIbHOCTD; TPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
NEATEIBHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE ITOHATHSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENIEHb NOJMMEPU3ALNH, CPEIHASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTmacche (OTUITHIICH,
MOJITIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHelil 1
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BookHa: HaTypanbHbIe
(XJIOTOK, EPCTh, MIENK),
HCKYCCTBEHHbIE (aLlE€TaTHOE BOJIOKHO,

Bianers n3y4yaeMbIMA XUMUYECKUMU
MTOHATHSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX ITOHATUN U IPUMEHSATD 3TU
IIOHATHS IIPYU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPraHUYECKUX BELIECTB,

1Tl OOBSICHEHUS OTJENBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XMMUYECKYH0 CUMBOJIUKY
IS COCTABJICHUS CTPYKTYPHBIX (GOpMYIT
BEILIECTB U YPABHEHUM PEAKLIAN
MTOJIMMEPU3ALUU U TTOJIMKOHAEHCALIVH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOWCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJJACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsI BELEeCTB U UX NMpeBpPALleHHA:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
TJIaCTMACC, Kay4YyKOB

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

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Haumenosanue
No KonnuectBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3liesioB U TeM [IporpammHoOe coaepkanue
1\t 4acoB 00yJaroImMXcs

y4eOHOTO NnpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

11

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

JI.1. MenneneeBa

3

Xumuueckuii anemeHt. Atom. CocTtaB
aToma, U30TONbI. DIIEKTPOHHAs
000J109Ka. DHEPreTUYECKUE YPOBHHU,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcoOCHHOCTH
pacnpeaeaeHus JICKTPOHOB

10 OpOUTAISAM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTYpaIys aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoanyeckas cucTeMa XUMHUYECKUX
anemeHToB 1. . MenaeneeBa. CBs3b
MEPUOANYECKOTO 3aKOHA U
[TeproanYeCcKOil CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XMMHUUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIECTB I10 TPYIIIaM U
nepuojiaM. 3Ha4eHUE MePUOIMIECKOT0
3aKOHA M CUCTEMbI XMMHUYECKHUX

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATHUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b.

PackpeIBaTh CMBICT IEPUOIUYECKOTO
3akoHa [[. 1. MenneneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMaTU3HUPYIOIIYIO,
O0OBSCHUTENLHYIO U POTHOCTUYECKYIO
GyHKLIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
3eMeHTOB 1-4 nepuoaoB, UCTIOIb3YS
MOHSATHS S-, P-, d-371€KTPOHHBIC
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUUECKUX
JIEMEHTOB U UX COCIUHECHUN

10 MIEPUOJIaM U TPpyIIam
ITeprnoandeckoi CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB .. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3yYeHNsl BEeLECTB U UX MpeBpPallleHU:
e /lemoHCTpalMu:

Buast Tabmun «Ilepronuueckast cucrema
XUMHYECKHUX IJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BeIlleCTBAa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIsIpHAs, MOHHAsS, METAJTINYECKas) U
MEXaHHU3Mbl 00pPa30BaHUs XUMUYECKOU
CBs3U (OOMEHHBIN U TOHOPHO-
aKIenToOpHbIN). BomopoaHas cBs3b.
BaneHnTHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH OCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

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

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATh UX XapAaKTEPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPU ONMCAaHUH COCTaBa U CTPOEHUS
BEILECTB, 1JI1 00BICHEHUS OTAEIbHBIX
(aKkTOB U SIBJICHHI.

Onpenensars BUJIbI XAMUYECKOM CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAIINYECKON
PELIETKA KOHKPETHOTO BELECTBA.
Onpenensatb BAIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMUYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOINUTH BBIYMCIICHHUS

C UCIIOJIb30BAaHUEM MTOHATHUS «MacCOBas
JI0JIs1 BEILIECTBA B PACTBOPEY.

Bnagets n3ydaeMbIMH XUMUYECKUMHU
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Krnaccudukarms HeopraHu4eckux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEIIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAIUIMYECKUX PEIIECTOK.
e PacuéTHEle 3amaun:

— pacyeThbl C UCTOJIb30BAHUEM MOHSTHUS
«MaccoBast J10JIs1 paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccudukanus
XUMUYECKUX PEAKINI B HEOPraHUYECKON
Y OPTaHUYECKOM XUMUH. 3aKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopsl, BAUSAIOIINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DIEKTPOIIUTUYECKAS] TUCCOLIHALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILLIECTB: KUCIas,
HEWTpaJIbHas, IeJI0YHast. BogopoaHbIi

MOHATUSIMU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peakiuu OT Pa3IMuHbIX
(haxTopOB.

Onpenenarb XxapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCHUMOCTH OT BHEIIHETO
BozaeiicTBus (npunnun Jle [latense).
CocTaBisaTh ypaBHEHHS pEaKLIH
Pa3JIMYHBIX TUIIOB; MOJTHBIC U
COKpalIEHHbBIEC YPABHEHUS pEaKIUN
MOHHOTO 0OMEHa, yUUThIBAs YCIOBHSI,
MIPU KOTOPBIX ATH PEAKIIUU UTYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl O3HAHUS — IPOBE/ICHUE,
HaOJII0JICHHE U ONTMCAHUE XUMUUYECKOTO
HKCIIEpUMEHTA (EMOHCTPAIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIINI1
MOHHOTO OOMEHA, BIUSHUIO Pa3TUYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
Crnenoath npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
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nokasarensb (pH) pactBopa. Peakuun XUMHUYECKOTO IKCIIEpUMEHTa B hopMe
MOHHOTO 0OMEHa B OPTaHUYECKOU U 3aliCU YPaBHEHUM COOTBETCTBYIOIINX
HEOPraHMYECKON XUMUHU. peaxkuuii ¥ 1e1aTh BBIBO/IBI HA UX
OKuCIUTEIBHO-BOCCTAHOBUTEIIBHBIE OCHOBE.

peaxmuu. [lonsitie 00 anekTponmse [IpoBOAUTDH BBIYKCICHHUS

pacIIaBoOB U PaCTBOPOB COJICH. M0 YPaBHEHUSAM XUMHUYECKHUX PEaKIIH,
[TpuMeHeHue 31eKTpoIIn3a. B TOM YHCJIE TEPMOXUMUYECKUE
JKCNEePUMEHTAIbHbIE METO/IbI pacuéThl

U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— pa3iioKeHHUE MEePOKCUa BOJOpoaa

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINN NOHHOTO
oOMeHa;

— OIpeAeNIeHHE Cpeibl PaCTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJUKaTOpA.

e [IpakTruueckue pabOThI:

Ne 1. Bnusitnue pa3nuuHbix (pakTopoB

Ha CKOPOCTh XMMUYECKOU peaKIuu.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

Wroro 1o pazaeny 13
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Pasznea 2. Heoprannyeckasi Xumus

2.1

MeTaiel

6

Mertamisl. [lonoxxenrne Metamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mme GU3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHneHne Meramios

B OBITY, pupojie U TexHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHU MetauioB. OO01re crocoObl
noxyuyeHust metamuioB. Kopposus
MeTauioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO611as xapakTepUCTHKA METAILIIOB
rinaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [leproanueckoil CUCTEMBI
XUMUYECKUX IJIEMEHTOB. ATIOMUHUM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1as XxapakTepuCTUKA METAIIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil cCUCTEMbI XUMUYECKUX
AJIEMEHTOB: M€Jlb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUPOKCHUIBI, COJIH).
JKCIePUMEHTAIbHbIE METO/AbI
U3y4eHUsI BelleCTB U UX MpeBPaIleHHIA:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE
MPU3HAKHN) U IPUMEHSATD 3TU OHATHUS
P ONKUCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, /7151 OOBSICHEHHUS OTIETbHBIX
(bakKTOB U SIBICHUH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COETMHEHHI C yUETOM
CTPOEHUS UX AaTOMOB U TIOJIOKECHUS

B [lepronnueckoii cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. MeHeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peaklnii; NPUMEHEHHE METAJIIOB

B Pa3IMYHBIX 00JACTIX, a TAKKE
HCITOJIb30BAaHUE UX JIJISI CO3aHUs
COBPEMEHHBIX MaTEPUATIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CYIIHOCTh OKUCIUTENBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD.

e JlaGopaTopHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AITIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— Ka4ECTBEHHBIE pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuiby.

e PacuérHbie 3amauu:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BELIECTBA) NPOJAYKTA PEaKLUH, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTaHOBUTEJIbHBIX PeaKui
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKLUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TTO3HAHUS — MTPOBE/ICHUE,
HAOJII0JICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHUE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHYECKOTO IKCTIEpUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10H 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHEIYUCIICHHS

M0 YPaBHEHUSM XUMHUYECKUX PEaKIUH.
CamMoCTOATENBHO MIAHUPOBATH U
OCYILIECTBIISITH CBOIO [IO3HABATENIBHYIO
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NEATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBON y4eOHOi
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHnne HeMeTalIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3MYECKHUE CBOMCTBA HEMETAJIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOMCTBA BaXKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaepoaa v KpeMHHUS).
OKcuapl HEMETAIIOB.
Kucnopocoaepxaiiiye KucIOTHI.
Bonopoanbie coequHeHUst

HEMETAJIJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Y4YeHHUs BelleCTB

U MX NIPeBPaIlCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINYHON KOHUEHTPALUU.

e JlabopaTOpHBIC OTIBITHI:

— Ka4E€CTBEHHBIC PEaKIIUX HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHUS
BELIECTB, JJI1 O0OBSICHEHHSI OT/IEIbHBIX
(aKTOB U SIBICHHI.

OOBsACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIIIOB U UX
COCIMHEHHH C yYETOM CTPOEHUS UX
aTOMOB U IOJIOKEHUS

B [lepronnueckoii cucreme
XUMHUYECKUX JIEMEHTOB

J1. 1. MeHnneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAJIOB, UX
BaXHEHIIINX COCTMHECHUH, TTOITBEPKIast
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuil.

XapakTepu3oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUUECKOM
NEeSATENBHOCTH YEIOBEKA.
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e [IpakTrueckue paboThI:
Ne 3. Pemenne skcriepuMeHTaIbHBIX

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1auun:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00BbEMY OIHOTO U3 YYaCTBYIOIINX

B PEaKIIMU BELIECTB; PACUEThl MAaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMU, ECIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opranHn4yeckue
kuciiotel. Heoprannueckue u
OpraHuyYecKue OCHOBaHUA. AM(OTEpHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTnueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

[TonTBepxkaaTh CylIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUIN
COOTBETCTBYIOILIUX XUMHUECKHUX
peaKunil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOI0 OalaHCa 3TUX PEaAKIUi.
[IpoBoauTh peakuuy,
MIOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh OMBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHUCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX
peaKklMii U enaTh BIBOIbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCYI0M 1 1a00paTOPHBIM
000py/10BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIHAM.
CaMOocCTOATENBHO MIJIAHUPOBATH U
OCYULIECTBJISTH CBOIO [TO3HABATEIIBHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
NEeATENBHOCTH

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

AKOJIOTMYECKOM, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XAMUYECKUX PEAKIIHM.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIUAIIAX TPOMBIIIJIEHHOTO TTOJTYYEHUS
BOXKHEHIIINX BEUIECTB (Ha IMMpUMEpax
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTHICCKUX MTPOOJIEM UEIOBEUECTBA,
OMKCHIBATh OCHOBHBIC HAIPABJICHHUSI
Pa3BUTHS XUMHUYECKOWU HAYKU U
TEXHOJIOTHH.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpallleHHsI ¢ BEIIECTBAMH,
HCITOJTH3YEMBIMH B TTIOBCETHEBHOM
’KU3HH, TTpaBUjIa TIOBEJICHUS B TIEIISIX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOTHON CPebI; MOHUMATh BPE]I
(omacHOCTh) BO3JICHCTBHUS HA KUBBIE
OpraHU3MBbI OTIPEJICIICHHBIX BEIIECTB
cMmbicit tokazarens [IJIK, mosacHsATh




denepanbHas padodas nmporpamma | Xumus. 10—-11 kmaccer (6a30BbIH YPOBEHB)

IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha MpUMepax CrocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEIHOTO
BO3/ICUCTBUS.

AHanu3upoBaTh U KPUTUYECKU
OLIEHMBATh WH(OPMAILINIO, CBSI3aHHYIO
C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKAIOIIEH
CpEbl.

Hcnonb30BaTh NOJyYEHHbBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NEeSATENbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OPUEHTALIUU B BIOOpE
cBoel Oyayuiel npodecCHOHAIbHOU
NESATEIBHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MPodieMe 1
npeasiaraTb BO3MOXKHbBIE ITyTH €€
perieHus

Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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