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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHas obnacTh «EcCTeCTBEHHO-Hay4yHbIe TIpeAMETh»)  (nanee
COOTBETCTBEHHO — IMporpaMMa Mo XMMHUH, XUMUs1) BKIIOYAET MOSICHUTEIBHYIO 3aIUCKY,
cojepxkaHue oO0ydeHus, TUIaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS MPOrpaMMbl MO XHWMUH,
IUIAaHUPYEMBbIE pe3yJIbTaThl, TEMATUYECKOE TIJIaHUPOBAHKE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTEPUCTUKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YEHHUIO O0y4YaroIIMMHUCH,
MECTO B CTPYKTyp€ Y4eOHOro TIUIaHa, a TaKXe MOJXO0Jbl K OTOOpY cojliep KaHus,
K OIpENCICHUIO IUIAHUPYEMbIX pE3yJbTaTOB M K CTPYKTYpE TEMaTHYECKOTO
TUTAaHUPOBAHUS.

ConepxaHnue OO0ydeHUsS PACKpbIBA€T COJEp)KAaTEIbHBIE JIMHUM, KOTOPHIC
npeayiaraloTcs JUisi 00sS3aTelIbHOTO M3YYEHHUS! B KaXKJOM KJIAcCe€ HAa YPOBHE CPEIHETO
o611ero oopa3oBaHus.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE Pe3yNbTaThl 3a BECh IMEPUOJ OOY4YEHHUS Ha YpPOBHE
CpemHero o0uiero oopa3oBaHus, a TAaKKE MPEIMETHbIE JOCTIKEHUSI O0ydarolIerocs
3a KaxIbli ToJ1 00y4eHUsI.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUU Ha YpOBHE cpeaHero ooOiero obOpa3oBaHus pa3paboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoit ®enepaunn», TpeOOBaHMI K pe3ylibTaTaM OCBOEHHS (enepanbHOu
oOpa3oBaTeNbHOM MporpamMMmbl cpenHero obmiero ooOpaszoBanus (DPOII COO),
npeacTaBleHHbIX B @DenepasbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c yuérom Konuenuuum mnpenojaBaHus y4yeOHOro mnpeameTa «XHUMHS»
B oOpa3oBarenbHbIX opranuzanusax Poccuiickoii @enepannu, peaqu3yomnX OCHOBHbBIE
o0pa3oBareNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXE€HUA «CTpaTeruum pa3BUTHUS
Bocniutanusi B Poccuiickoii @epepaunn Ha nepuon ao 2025 rona» (Pacnopsixenue
[IpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTECHUI0 00IIIeiH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U Pa3BUTHUS OOyHarOUIUXCsl CPECTBAMH Y4eOHOTrO
npeamera «Xumus» g 10-11  ximaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJICp)KaHMs, pe3yJbTaTOB OOyueHHs U TpeOOBaHUNW K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM € NaHHBIMHM TOJOKEHUSMHU IMporpaMma Mo XUMHUU (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00Pa30BaAHUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIEp)KaHUE,
onpeesieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTepUCTUKHU HA KaKJIOM dTare
U3y4YEHUs MpEAMETa, NMPEAYCMATPUBAET NMPUHIUIBI CTPYKTYPUPOBAHUS COJEPIKAaHUSA U
pacnpeesieHus ero 1o Kjaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;



na€T MpUMEPHOE pacipenesieHne y4eOHBIX YacoB MO TEMATUYECKHM pasieliaMm,
PEKOMEHIyeT MPUMEPHYIO TOCIEI0BATEIbHOCTh HM3YYEHHUSI OTAEIbHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH y4eOHOTO Tpoliecca,
BO3pacTHBIX ocobeHHOoCcTeH oOydaromuxcs 10—11 kmaccos;

Ta€T METOAMYECKYI0 MHTEpIIpPETAIUIoO IIeJied M3y4eHHs MpeAMeTa Ha YpOBHE
COBPEMEHHBIX  IMPUOPUTETOB B CHUCTEME CpeAHero ooOimero  oOpa3oBaHUs,
CoJIepKaTEIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON  MpOrpaMMbl  CpeAHEro 00miero o6pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4€OHO-TIO3HABATEIbHOU
NEeATEIbHOCTH O00ydYarolmerocs IO OCBOGHHUIO cojep:xkaHusi mnpeamera. [lo Bcem
HA3BaHHBIM MO3UIMSAM B IIporpaMMmMe IO XHUMHH COOJIIOJIEHa TPEEeMCTBEHHOCTh
¢ (enepanbHOil pabodeil mporpamMmoil OCHOBHOTO OOIIEro oO0pa3oBaHUs MO XUMHUHU
(mmst 8-9 xmaccoB 0Opa3oBaTEIbHBIX OpraHU3allnii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3aliu, SBJISIETCS HEOThEMJIEMOW 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBEpPIIAIOIIMM 3TaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIITUX LIETOCTHONU CUCTEME XUMHUUECKOTO 00pa3oBaHus. ITU
IIEHHOCTHU KAaCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oO1el KyJbTypbl 4Ye€JIOBEKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbIO MU TPHUPOAHOU cpene. Peanmnsyercss xumuyeckoe oOpa3oBaHUE
0o0yyaromuxcsi Ha YPOBHE CpeIHEro oO0Iiero oOpa3oBaHMs CPEICTBAaMU y4eOHOTO
npeaMetra «XUMHs», COAEp’KaHUe W TOCTPOCHHE KOTOPOTO OMpEIEeTIEHBI B IpOTrpaMMe
M0 XUMHH ¢ YIETOM CHeMPUKH HAYKA XUMHH, ¢€¢ 3HAYCHHsI B TIO3HAHWUU TIPUPOIBI U
B MaTepHAIBHOM JKM3HM OOINECTBa, a Takke ¢ Yy4€ToM OOmMX 1eled u
MPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHET0 OOIIETro
obOpazoBanusi B Poccuiickoit ®Penepauuu. Tak, Hampumep, npu (HOpPMHPOBAHUU
colepxkaHusi TpeaMeTa «XUMHS» YUYTCHBI CICAYIOIINE TOJOXKEHUs O crenuduke u
3HAYCHUU HAYKU XUMHH.

XUMHUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIrpaeT oOcCo0yH poJib
B COBPEMEHHOM ITUBUJIN3AIINH, B CO3JIaHUH HOBOW 0a3bl MaTepuaibHOU KylIbTyphl. OHa
BHOCHUT CBOM BKJIaJ B JOpMHUpPOBaHUE PAIIMOHATBHOTO HAYYHOT'O MBIIIIJICHHUS, B CO3/IaHHE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPYXKAIOIIEeM MHPE KaK O €IUHCTBE MNPUPOIBI U
yesjoBeKa, KOTopoe (GopMupyercss B XMMHM Ha OCHOBE IMOHHMAHHSI BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXKIY CTPOCHHEM BEILECTB, UX
CBOMCTBaMH U BO3MOXKHBIMU O0JIACTSIMU IPUMEHEHUS.

TecHO B3aUMOACHCTBYS C JPYTHMH E€CTCCTBEHHBIMH HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YacThl0O MHUPOBOM KYyJIbTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIICITHOTO
TpyJa ® KU3HM Kaxjoro wieHa oOmectBa. CoBpeMeHHas XWMHS Kak Hayka
co3ujiaTeNibHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBJieHa Ha PEIICHUE TJI00aTbHBIX
po0JIeM YCTOMYMBOTO PA3BUTHSI YEIIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, TTUIIIEBOM,
HKOJIOTHYECKOM 0€30MaCHOCTH U OXPaHbl 3J0POBBS.



B cootBeTcTBUY ¢ 00IIMMU LESIMU U IPUHIIMIIAME CPETHET0 O0IIEro 00pa3oBaHus
comepxkanue npenmera «Xumus» (10-11 kmaccel, 0a30BBIi YPOBEHb W3Y4YEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXOMUMYI0O UM [UJISi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUCHUS B JKU3HB COIMyMa, TPOJOJDKEHUS 00pa3oBaHUSI B PA3IUYHBIX 00JACTSX,
HE CBSI3aHHBIX HETIOCPEIACTBEHHO C XUMHUEH.

CocTaBisIOIKUMH NpeAMeTa « XUMHs SBIIIOTCS 0a30Bble Kypchl — «Oprannyeckast
xumus» 1 «OO0IIasi 1 HEOPTaHWYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJCPIKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM MO HEOPraHMYECKOU
XUMUM (C BKIIOYEHHEM 3HAaHMA U3 OOIed XUMHH) U OPraHUYeCKOW XHUMHH.
dopMUpOBaHUE JAHHOW CUCTEMbl 3HAHUU TNpPU H3YYEHHH MpeameTa oO0ecreyuBaeT
BO3MOYKHOCTH PACCMOTPEHHS BCETr0 MHOT000Opa3usi BEIIECTB HA OCHOBE OOIINX MOHSATHH,
3aKOHOB Y TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHudeckas Xumus» chopMHpOBaHa B MPOrpaMMe M0 XUMHUU Ha OCHOBE CUCTEMHOTO
NOAXO0/Ja K HW3YYEHUI0O y4eOHOro MaTepuajia U OO0yClOBJI€HAa HMCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHWUW Ha OMPENENEHHBIX TEOPETUUECKUX YPOBHAIX. Tak,
B Kypc€ OpPraHM4YeCKOW XMMHH BELIECTBAa PACCMATPUBAIOTCS HAa YPOBHE KIJIACCUYECKOMN
TEOPUU CTPOCHUSI OPTaHUUYECKUX COCAMHEHUMN, a TAKXKE HA YPOBHE CTEPECOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUN 0 CTpoeHUH BeriecTB. CBeneHus: 00 M3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOJOB /IO CIIOKHBIX OHMOJOTMYECKH
AKTUBHBIX COE€AUMHEHUH. B Kypce oOpraHndeckol XUMHHM TIOJYYarOT pPa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHUS II€PBOHAYAIIBHBIC
MPEACTaBICHUSI O XUMHUUYECKON CBS3U, KIACCU(UKAIMOHHBIX IMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOUN pEAKIINUH.

[lonx HOBBIM yrjaoM 3peHHuss B TmpeaMmere «XuMmus» 0a30BOro  YpOBHS
paccMaTpuBaeTcs M3yYEHHBIH Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUs
TEOPETUUECKUN MaTeprasl U (aKTOJOTHYECKHUE CBEACHHS O BEIECTBAX U XUMHUUYECKOU
peakuuu. Tak, B YaCTHOCTH, B Kypce «O011as 1 HeopraHudeckast XMuMHs 00ydaromumcs
NPEAOCTABISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHWE NEPUOJAMYECKOrO  3aKOHA
C 00ILETEeOPETUUECKUX U METOJ0JIOTHYECKUX MO3ULUMN, TITy0Ke MOHATh UCTOPUUYECKOE
u3MeHeHne (QYHKIUNA JTOro 3akoHa — OT oOoOmaromed a0 OOBICHSONMIEH U
ITPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMK O BAXKHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUM,
CBOWMCTBAaX M MPUMEHEHUH, a TaKKe€ O XHUMHYECKUX pEaKUHsIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpPOTEeKaHus aomnoiHsercs B Kypcax 10 u 11 knaccoB anemeHTaMu
COJICPKaHUS, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUM U MPUKIATHON XapakTep. DTHU 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3H XUMUU C APYTUMHU HAYKaMH, PACKPBIBAIOT €&
poJib B TO3HABATEIIbHOW M MPAKTUYECKOW NEATETbHOCTH YEeI0BEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKECHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUICCKUX
MPWIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHUYECKH OCMBICIUBATh
nH(OPMAITUIO ¥ IPUMEHSATH €€ JJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIIEPUMEHTANIBHBIX HMCCIENOBATEIbCKUX 3ajad. B 1iemom copepkanue yueOHOTO
npeaMeta «XUMUs» JaHHOTO YPOBHSI U3YYEHHUSI OPUEHTHPOBAaHO Ha (opmMupoBaHHe
y 00yYaromuxcsi MUPOBO33PEHUECCKOW OCHOBBI JJII TOHUMaHUS (PHIOCOPCKUX HICH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 U OpPraHUYecKOro MHpa,
0OYCJIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, IT03HABAEMOCTh
OPUPOAHBIX SIBJICHUH MyTEM HKCIIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXK]Ty HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEINOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a TaKkkKe MpodJieM COEpeEHUs dHEPTETUUECKUX PECYpPCOB,
CBIPbsl, CO3JJaHUs HOBBIX TEXHOJIOTUN U MaTepHUAIIOB.

B nane pemienus 3aj1ady BOCIUTAHUS, PA3BUTHA M COIMATHM3AIMN O0YUYaOIIUXCS
MPUHATHIE TPOTPAMMON IO XUMHUH MTOAXOIbI K OMPEAECIECHUIO COAEPKaHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUPOBAHUE YHUBEPCATBHBIX YUE€OHBIX JIEUCTBUU,
UMEIOIMX 0a30BOE 3HAUEHUE ISl Pa3IMYHBIX BUAOB JACATEILHOCTU: PELICHUS TTPOOIIEM,
MOKCKa, aHallh3a U 00paboTKH MH(POpPMaIIMK, HEOOXOIUMBIX JJII TPUOOPETEHUS OIbITa
MPAKTUUYECKOM M HCCIIEIOBATENbCKON JCSATEILHOCTH, 3aHUMAIOIIEH BaXXKHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npemnojgaBaHusi XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus, MPU OMPEACICHUU COACPKATEIHHOM
XapakTepUCTUKUA LEeJIed U3Y4YEHUs] TMpeIMETa HaMpaBICHUEM MEPBOCTEIEHHOM
3HAYMMOCTH TPAAUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB XMMUUYECKON HAyKH KakK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IESITEIbHOCTH YeJI0OBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOJMYECKON TOYKH 3PEHUSI TaKOU
MOJXO0/ K ONPENICTICHUIO 1IeJIeH 3yUeHHUs TTPEAMETA SIBJISICTCS BIIOJHE OMIPAaBJaHHbIM.

CornacHo TaHHOW TOYKE 3pEHUS TTIAaBHBIMU IEJISIMU U3YUCHUS TTpeaAMETa « XUMHUSI»
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHHE CHUCTEMbl XUMUYECKUX 3HAHUM Kak BaKHEHINEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSITHS,
byHIaMEHTAJIbHBIE 3aKOHBl U TEOPUU XUMHUM, OCBOCHHE S3bIKAa HAYyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTU JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHYECKOTO XapaKkTepa,
03HAKOMJIEHUE C UCTOPUEHN X PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHWe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BCIIECTB U XUMHUYECKUX PEaKIUid, HEOOXOAMMBIX JJII TMPUOOpPETEHUS YMEHUU
OPHUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B PUPOJIE,
B IPAKTUYECKOM Y MOBCEAHECBHOW KWU3HH;

pa3BUTHE YMEHHMA U CIOCOOOB JCSATEIBHOCTU, CBS3AaHHBIX C HAOJIOJCHHEM W
OOBSICHEHUEM XHMMHYECKOIO0 JKCIEPUMEHTa, COOJIOJCHUEM TIpaBWJl 0e30MMacHOro
oOpallleHHsI ¢ BEIIECTBAMM.

Hapsny ¢ 3TuM conepxareibHas XapakKTepUCTHKA Ieded U 3ajad HU3ydeHUus
IpeaMeTa B MporpaMMe Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAaHa B COOTBETCTBUU



C HOBBIMU IPUOPUTETAMM B CHUCTEME CpeaHero obmero obpas3oBanusa. CeroaHs
B MPEINOJaBaHUM XUMUU B OOJNBIIEH CTENMEHU OTAAETCSA MPEANOUYTEHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHUsl OOYy4eHMs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHUKA
OI0IIE00pa30BaTEIbHON  OpPraHu3alliy, BIIAJCIONIET0 He HA0OpOM 3HaHUHM, a
(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CHoco0aMH W YMEHHUSMU aKTHBHOTO
NOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3aj1ay.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJU U 3a/1a4H, KaK:

ajanranus oOydYaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHUPA,
(opMUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIONINX YHHUBEPCAJIbHOE 3HAUCHHWE IS PA3TMYHBIX BUAOB JEATEIBHOCTH: PEIICHUS
npoOieM, TIOWCKa, aHaimu3a ©u  o0paboTku  uHGOpMAIMK, HEOOXOIUMBIX
JUTS IPUOOPETEHHUS OTBITA ACITETFHOCTH, KOTOPasi 3aHUMAaeT BaKHOE MECTO B MIO3HAHUU
XMMHH, a TaKXe JJIs OLEHKH C MO3UIMUN SKOJOTMYEecKOW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BEIECTB U XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOIHYIO
cpexny;

pa3BUTHE [I03HABATEJIbHBIX HHTEPECOB, WHTEIUICKTyaJlbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00y4aroIMXCcs: CIOCOOHOCTH CaMOCTOSITEIBLHO MPUOOpETaTh HOBBIE
3HAaHUS O XWMHU B COOTBETCTBHU C XU3HEHHBIMH MOTPEOHOCTSMHU, HCIOIB30BATH
COBpPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTUH JIJIS TOMCKA U aHaIM3a yueOHOM 1 Hay4HO-
TOMYJISIPHON MH(DOPMAIIMKA XUMHYECKOTO COJIePIKaHNUS;

(GopMupoBaHHE U pa3BUTHE Yy OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAaOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TpPU IUTAHUPOBAHUM U TIPOBEIACHUH XUMHYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y 00yJaromuXcsl YOSk IEHHOCTH B TYMaHUCTHYECKON HAMPaBICHHOCTH
XUMHM, €€ BaXHOW pOJM B PEIIEHUH TJI00aNbHBIX MPOOJIEM palMOHAIBLHOTO
OPUPOJIOTIONB30BAHUS, TIOMOJHEHUS DJHEPreTUYECKUX PEeCypcoB U COXPaHEHUs
IPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO  OTHOIICHUS
K TpUPOAE M CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHHUsI ONbITa HCIOJIBb30BaHUS
MOJTyYEHHBIX 3HAHUN JIJIS1 TIPUHSTHS TPAMOTHBIX PEUICHUH B CHUTYaIUsX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.

Henn wu 3amaud  u3y4yeHUs TMpeaMeTa «XUMHUS» MOIYyUYUIM MOJAPOOHYIO
METOJMYECKYI0 HHTEpIpeTanuio B pasnene «l[lmanmpyempie pe3yabTaThl OCBOCHUS
IporpaMMbl IO XUMUK», Onarogapst yemy oOecrneueHo 4ETKOE MPEACTABICHUE O TOM,
Kakie 3HaHHWA M YMEHHUS HMMEIOT IPSIMOE OTHOIICHHWE K pealn3allii KOHKPETHOM
LEJIH.



B yueGHOM 1maHe cpeiHero o01ero oopa3zoBaHus mpeamMeT « XuMus» 0a30BOTo
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00actu « EcTecTBEeHHO-HAYUHBIE TPEAMETHI.

OOmiee 4KCIO YacOB, PEKOMEHIOBAHHBIX JUIS M3y4eHHs] XHMUU — 08 4acoB:
B 10 xmacce — 34 gaca (1 uac B Hegemo), B 11 kimacce — 34 gaca (1 yac B HeJEIO).



COJIEP) KAHUE OB YUYEHUSI!

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHWYecKOl XUMHH: €€ BO3HUKHOBEHWE, pPa3BUTUE M 3HAUYCHUE
B IIOJYYCHUH HOBBIX BEIIECTB M MATEPUANOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunennit A.M. bBytiepoBa, e€ ocHOBHble ToOJIOKEeHUS. CTPYKTypHBIE (DOpPMYIIbI
OPraHUYECKUX BEHIECTB. ['oMomorusi, n3oMepusi. XMMHUYECKasl CBSI3b B OPraHUYECKUX
COCJIMHEHUAX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBinenre o kiaccuukauuu opraHuueckux BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCTUHEHUH (CHCTeMaThuecKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPIaHUYECKUX BEIIECTB.

JKCNepPUMEHTAIbHbIE METOAbI M3YUYEeHUSsI BelleCTB M UX MpeBpPallleHu i

O3zHakoMJIeHHE C 00pa3I[aMi OPraHMYECKUX BEIIECTB U MaTepruagaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U OIHCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO OPTaHUYECKUX BEIIECTB IIPU HArPeBaHUU
(rutaBieHue, 0OyTJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHYECKUI psll. MeTaH U 3TaH — NPOCTEHIINE
NPEICTaBUTENN AJIKAHOB: (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (pEaKUHU 3aMEIICHUS U
rOpEeHUs), HAX0XKICHHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHHA psA. OTWUIEH M NPONUJIEH —
npocTeiire NpeCTaBUTeNN aJIKeHOB: (PU3MUECKUe U XUMUYECKUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallMM, OKHUCJIEHUS U MOJUMEpPU3ALUN),
NOJIyYEHHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtanuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBoOicTBa (peakuusi mnoiauMmepusauuu). [lomydeHne CHHTETHMYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTHYECKUM psl. AlETUIIeH —
OPOCTEHIINN MPEeACTaBUTEh ATKUHOB: COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUJIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATALUUA, TOPEHUS),
NOJIyY€HHUE U IPUMEHEHHE.

Apensbl. beH3o:1: cocTtaB, cTpoeHue, (GU3NIECKUE U XUMUYECKHIE CBONCTBA (PEeaKIUuu
raJIOTCHUPOBAHUS W HUTPOBAHUA), TMOJIYyYEHUE M MpuUMeHeHue. Tonyon: cocmas,
cmpoenue, @Quauyeckue U XUMUYECKUe CEOUCMEa (peakyuu 2an02eHuposanus u
HUMpOBanus), nouyyerue u npumernenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBS3b
MEXIY yrieBOAOPOIAMH, MPUHALIICKAIMMH K Pa3IMYHbIM KJlaccaMm.

! Kypcusom B TekcTe BBIIEIEHBI DJIEMEHTHI COAEpKaHUS yu4eOHOrOo MaTepuana, KOTOphIE M3YYaroTCs
B 03HAKOMHUTEIILHOM IUTAaHE M HE BKJIIOYAIOTCS B COCTaB IMPEAMETHBIX pe3ynbraroB ocBoeHmss DPOII COO
Ha 0a30BOM YpOBHE.



[TpupoaHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblii Ta3 U NONMyTHBIE HEPTSIHBIE
ra3el. Hedthb u e€ npoucxoxaenue. CrocoObl mepepaOOTKU HEPTH: MEPErOHKa, KPEKHHT
(TepMUYECKMM, KaTanuTU4yecKuil), nupoiu3. I[IpoaykTel mnepepaboTku HedTH, HX
OPUMEHEHUE B IPOMBILUIEHHOCTH W B ObITYy. KaMeHHbI yroiab U HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX MpeBpallleHu i

O3HakomIIeHHE ¢ 00pa3aMu MIacTMAacC, KayqyKoB U pe3uHbl, Kouiekiuu «Hedpb»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJIOB M TalIOr€HONPOU3BOIHBIX,
[IPOBE/ICHNE MPAKTUHYECKOH padoThI: NIOJyUYEeHHUE STUJICHA U U3yUYE€HHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brrancnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WM TPOAYKTa PEaKIWH II0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOJAYKTOB PEAKIIMH).

Kuciopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAaHOI U 3TAHOJI: CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOWCTBA (pEaKIMH C AKTUBHBIMU METaUIaMH, TajJOr€HOBOAOPOJIaMH,
rOpeHue), npuMeHeHne. BonopoaHbie cBsi3u MEXIy MoJieKylaMmu cnuptoB. [leiicTBue
METAHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJb U TJIMLEPUH: CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiys Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBue Ha opraHu3M uenoBeka. [Ipumenenue
TIMLEPUHA U DTUIIEHTJIUKOJIS.

DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3HMUECKUE U XUMUYECKHUE CBOMCTBA. TOKCMYHOCTh
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemownsi. PopMalbIeTU, aAllETAIBAETUA: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHME CBOMCTBA (peaklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, Kauye€CTBEHHbIC
peaKIyu), MOJTyYeHUE U MPUMEHEHHE.

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

OnHOOCHOBHBIE TMpelebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCycHas
KHUCJIOTBI: CTpOeHHE, GPU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME AJIs Kilacca
KHCIIOT, peakuus ITepudukanuu), MoiaydyeHue u npumeHeHue. CTeapuHoBas U
OJICMHOBAS KUCJIOTHI KaK MPEJCTaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJU
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHble 3pUpPbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPONH3 CIOKHBIX
a¢upos. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.

VYrneBoabl: cocTaB, KiIacCHU(PHUKAILUs YIIeBOAOB (MOHO-, IW- U TOJHCAXapHIIbl).
['mrok03a — mpocTerImii MOHOCaXapu/l: 0COOCHHOCTH CTPOCHUS MOJICKYJIbI, (PU3udYecKre
U XUMHYECKHEe CcBoicTBa (B3aumojeictBue ¢ rtuapokcugom menu(ll), oxucienue
aMMHauYHbIM pacTBOpoM okcuza cepedpa(l), BoccraHoBieHUE, OpOKEHUE TIIOKO3BI),
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HaxXOXJIEHUE B MpHUpOJEe, MpUMEHEeHHe, ouonornueckas poib. Dotocunre3. Opykro3a
KaK M30Mep TITFOKO3bI.

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

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
IEJUTI0N03b. DU3NYECKUE M XUMUYECKUE CBOMCTBA Kpaxmaa (TUIpOIn3, KaYeCTBCHHAs
peaKIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX MpeBpallleHni

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CITUPTOB, KAUECTBEHHBIC PEAKITUN OJJHOATOMHBIX CIIUPTOB (OKUCICHUE 3TAHOIA OKCUIOM
meau(Il)), MHOroaToOMHBIX CHOUPTOB (B3aUMOJCHCTBUE TJIHUIEPUHA C THAPOKCHUIOM
menu(Il)), anmpaerugoB (OKUCIEHHME aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBHe Kpaxmalia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HUCXOJHOTO BEIIECTBAa MJIM IIPOJAYKTa peaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O M3 UCXOJIHBIX BEIICCTB WJIM IIPOTYKTOB PEAKIINH).

A3oTcoaep:kainiue OpraHnyecKue coenHeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeHue, uuueckue u XumudecKue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHbIE OpraHWYecKHe coeAuHeHUus. Dusnyeckue u
XUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIUIIMHA). bruonornyeckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpPUPOIHBIC BBHICOKOMOJIEKYJSPHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBONMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KadeCTBCHHBIC PEAKITUN Ha OSIIKH.

JKCIepPUMEHTANIbHbIE METOAbI M3yYeHHs BellleCTB U UX NpPeBPallleHuil
HaOnronenue u omucaHue JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalusi OEJIKOB
IIPU HarpPEBaHUM, [IBETHBHIC PEAKIIMH OCIIKOB.

BbicokoMouieKyJIsipHbIe COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOJTMMEPHU3aIINH, CPEIHSS MOJICKYIISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3ANHs U
TTOJIMKOH ICHCAIIHSL.

IInacmmaccol  (nonusmunien, NOIUNPONUTLEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanvnotti u cunmemuueckue kayuyku (6ymaoueHosbwlil, X10pPONpPeHosvlll U
usonperogulii). Bonoxna: namypanvhvle (X10nokx, wepcmv, WENK), UCKYCCHMBEHHblE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemu4ecKue (Kanpox u 1aecam,).
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JKCMepuMeHTAIbHbIEe MeTObl H3YYeHHUsI BellleCTB U UX NMpeBpaLieHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

MexnpeaMeTHbIe CBSI3H

Peasmmzanust MEXNpeIMETHBIX CBS3€M NPU  M3YYEHHM OPTaHWYECKOM XUMHUU
B 10 Kj1acce OCyIIECTBISETCS YEpE3 UCIIOIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHM, SBIIIOIIMXCA CHUCTEMHBIMU JUISI OTACJIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHS: SIBJICHUE, HAYUHBIN (PAKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHalU3, CUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTb, HAOIIOICHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (U3HUYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHHUS.

buonorusi: knerka, opranu3Mm, Ouochepa, o0OMEH BEIIECTB B OpraHU3ME,
(hoToCHHTE3, OMOJIOTMYECKH aKTUBHBIE BEIECTBA (OEJIKH, YIIIEBOIbI, 5KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, IMOJE3HbIE HCKOIAEMblE, TOIUIMBO,
PECYPCBL.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAILlMOHAILHOTO MUTAHUS, MOIOIIHE
CpencTBa, JEKapCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpHaIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMUH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, MOMYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- BIEMEHTBHI.
Oco0eHHOCTH pacrpeeieHUs JIEKTPOHOB M0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIEKTPOHHAS KOH(PUTYypallusi aTOMOB.

[Tepuonnueckuit 3axkoH u llepronnueckass cucremMa XUMHUYECKHX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAUYECKOr0 3akoHa U I[lepmoamveckoi CUCTEMBbI
xumMuueckux dyeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHS aATOMOB.
3aKOHOMEPHOCTH W3MEHECHHS CBONCTB XHMUYECKHX JJIEMEHTOB M OOpa3yeMbIX HMH
MPOCTBIX U CIIOXHBIX BEMIECTB IO TPYIIaM MU MEepuojaM. 3HAUCHUE MEPUOINYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMOoJIsIpHAsE W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOU CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEeKTpoOTpULIaTeIbHOCTh. CTENeHb OKUCIeHUs. IOHbI: KaTHOHBI
Y QHHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTrie 0 mucnepcHbIX cucteMax. MIcTHHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BEIICCTB. [ eHeTWueckas CBSI3b HEOPraHWYECKHX  BEIISCTB, MPUHAIICIKAIINX
K Pa3IMYHBIM KJIacCaM.

Xumudeckas peaknus. Kimaccudukarus XUMUYIECKUX peaKIfii B HEOPTaHUIECKOM
U OpPraHMYecKOM XUMUHU. 3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTHH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3Nu4HbIX ¢aktopoB. OOpaTuUMbIe
peakiuu. XuMudeckoe paBHoBecue. DakTophl, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX PacTBOPOB BEILIECTB: KUCasl, HEUTpaabHasl, menounas. [lonsamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OoOMeHa. [ UOpoauU3 HeopeaHuueckux u
Op2aHU4eCcKUx geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lowamue 06  snekmponuse
pacniasos u pacmeopos conell. llpumenenue snekmponusa.

JKCNepUMEeHTAIbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpPalleHuil

Hemonctpanus tabnuny «llepuogndeckass cucTeMa XUMHUYECKUX JJIEMEHTOB
.. MenpaeneeBa», U3ydeHUE MOJIENICH KPUCTATMYECKUX PEIIETOK, HAOII0JICHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JAOOpPAaTOPHBIX OMBITOB (pa3fioKEHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KaTalM3aToOpa, OMPEAEIICHUE Cpeabl PacTBOPOB BEILIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuéTHble 3aga4n
PacyéTrel no ypaBHEHHMSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMUYECKUE
pacuU€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
anemenToB /.M. MenpeneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. dDu3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTpONMS HEMETa/uIoB (Ha MpUMepe KHuciaopoja, cepwl, docdopa u
yriepona).

XHUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a3oTa,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHHUH (OKCHUIIOB, KHUCIOPOICOIACPKAIIUX
KHUCJIOT, BOJJOPOJIHBIX COCIMHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.
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Meramnbl.  Ilomoxkenue wmertaiuioB B llepuoguyeckor CHUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBodcTBa  MeTaioB. CrulaBbl  METAJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUINIMX META/UIOB (HAaTpUM, KAJIUM, KalIbIIUi, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUM.

OG6mue crocoObl MmoayueHust MeTamuioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumst om xkopposuu. [IpumeHeHne MeTauioB B OBITY U TEXHHKE.

JKcnepuMeHTAJIbHbIE METOAbI H3YUEeHHUS BeleCTB  UX NMpeBpPalleHu il

N3yuenune komiekiuu «MeTaibl U CIUIaBbD), 0Opa3ll0B HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lady, HAONMIOJCHUE U OINUCAHUE JAEMOHCTPAIMOHHBIX U
71a060paTOPHBIX OMBITOB (B3aUMOICHCTBHE THIPOKCHIA ATTFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI04Yei, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacuEThl
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XUMHUA U KU3Hb

Ponp xmmunm B oOecrnedeHHMH HSKOJOTHYCCKOM, HDHEPreTHYECKOM M IMHIICBOM
0€301acHOCTH, pa3BUTUHM MeTUIIUHBL. [IOHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEICCTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
BAKHEHMIIINX BEILICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MaTepUalibl,  KpacKW,  CTEKJIO, KepamMuKa,  MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHaJIbl, OPTaHUYECKUE U MUHEPAIBHBIC yI00pEHUSI.

XuMHsI H  3JI0pOBbE YEJIOBEKA: IIPABWJIA MCIIOJB30BaHUS JICKAPCTBEHHBIX
npenapaToB, IMpaBwia O€30MaCHOTO MCIOJIb30BaHUS TPErnapaToB OBITOBOM XUMHUU
B NOBCEIHEBHOM KHU3HU.

MexnpeaMeTHble CBA3H

Peanuzanus MeXnpeIMeTHBIX CBA3€H MPU WU3YYEHUU OOIEeld U HEOpPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUW, TaK W IIOHATUW, SIBISIOIIUXCS CHUCTEMHBIMHU I OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, KiaccuuKanus, NEPUOJUYHOCTh, HAONIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3BMEPECHUE, SABJICHHE.

®du3uka: MaTepus, JHEPTUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaZMo0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUM YPOBEHbB, BEIIECTBO, TEI0, 00BEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOpOCTBb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
peCypCHI.

TexHonmorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBCKOXO3SIMCTBEHHOE  INPOM3BOACTBO,  MHIIEBas
IIPOMBILIJIEHHOCTb, (bapmaneBTUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpernaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS 00yUarOIITUMUCS
IporpaMM cpenHero oomero oOpa3oBaHUs (JUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HaydyHOo-MeToanueckoil OCHOBOM [Uisi pa3pabOTKH  IUIAaHUPYEMBIX
PE3yJIbTaTOB OCBOECHUS IPOrpaMM CpeAHEro o0miero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIbHOCTHBIN NOAXOI.

B cooTrBeTrcTBUM € CUCTEMHO-AEATEIBHOCTHBIM HOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IpeIMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsl BBIJCIIEHBI CIEAYIOUINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXJaHCKOM HMJACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

L[CJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYaroIIMXCSl PYKOBOACTBOBATbCS B  CBOEH
NEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIIMMU LIEJIOCTHONW CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIEC TUUIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA « XUMHS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOH M BOCHUTATENbHOW AESATENBHOCTH B COOTBETCTBHHM C T'yMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UIEaJaMU POCCHICKOTO
Ipa)1aHCKOT'0 00IIeCTBa, MPUHITHIMU B O0IIECTBE HOPMaMH U MpaBUJIAMU TTOBEJCHMUS,
CHOCOOCTBYIOIIMMU TPOLIECCaM  CaMOMNO3HAHUS, CAMOPA3BUTHS WU HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTH 00YyYaIOLIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPaXaroT
c(hOpMUPOBAHHOCTh ~ OMNbITA [O3HABATEJIbHOM M  MPAKTUYECKOM  JIeATEeNbHOCTU
oOy4aromuxcs 1Mo peaau3aiy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpasKaaHCKOr0 BOCTIMTAHUSI:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLIHOHHBIX MIpaB W 00A3aHHOCTEM,
YBKEHUS K 3aKOHY M IIPABOIOPSIIKY;

NPEICTABICHHUS O COLMATBHBIX HOPMax M MpaBHIaX MEKJIMYHOCTHBIX OTHOIICHHM
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MIEATEIBHOCTH MPH CO3JAaHUU YUEeOHBIX
IPOCKTOB, PEIICHUH YyYeOHBIX W IMO3HABATEIbHBIX 3a]a4, BBITOJHCHHH XHMHYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JIPYTUX MPU aHAIU3E PA3JIUYHbIX BUJOB YUE€OHOU AESATENbHOCTH;

2) IATPHOTHYECKOT0 BOCTINTAHUSI:

LEHHOCTHOTO  OTHOUIEHUS K HCTOPUYECKOMY M HAYyYHOMY  HACIIEIUIO
OTEYECTBEHHOWN XNMHH;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
NPUMEHEHUsI XHWMHH, OCO3HAHHSI TOrO, 4YTO JOCTHMIKEHUS HAYKH €CTh pe3yibTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U MIPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
uH(OpMAIUK O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CITIOCOOHOCTH OIICHUBATh CHUTYyalldU, CBSI3aHHbIE C XUMHUYECKHUMU SBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBbI
1 [ICHHOCTHU,;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MTOCTYIKU CBOMX TOBAPHUILEH C TTO3ULINI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEACTBUAN ITUX IMOCTYIIKOB;

4) dpopMupoBaHuUsI KYJIbTYPbI 310POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMYy U ICHUXUYECKOMY
3I0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIMX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpEOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKON JIEITEIILHOCTH,
00IIIeCTBEHHO TI0JIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acCTHE B PELICHUH MPAKTUYECKUX 3a7a4 COLMAIBHOM
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpecCa K TMPAKTUYECKOMY M3YYCHHIO Tpodeccuii pa3inudHOTO  POja,
B TOM YHCJI€ Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHHOW TPAEKTOPUHN 00pa30BaHus,
Oynymei mpodeccuu M pealu3alii COOCTBEHHBIX J>KM3HEHHBIX IUTAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEN
00I111eCTBa;
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6) IKOJIOrHYEeCKOro BOCIIUTAHHS

AKOJOTMYECKH I€JeCO00pa3HOro OTHOLIEHUS K NPUPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PAILMOHAIIBHOTIO MTPUPOIONOIb30BAHHS;

AKTHBHOTO HEINPUATUS ACUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOIIEH IPUPOIHOU
cpene, yYMEHHsS MPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE IOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Msl Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOU KYJIbTYPHI,
OnbITa JEATEIBHOCTH SKOJOTUYECKOW HAIPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMU B [03HABATEIbHON, KOMMYHUKAaTUBHOW U COIMAJIBHOM MPaKTHKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOSATH UACOJIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MMOHUMAaHUs CleUM(PUKY XUMHUHM KaK HayKd, OCO3HAaHUs €€ posii B (HOPMUPOBAHUH
PALlMOHAJIIBHOIO HAYYHOI'O0 MBILNUICHUS, CO3JaHUM  LEJIOCTHOIO  IPEACTABICHUSA
00 OKpY’KaroleM MUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, B IO3HAHUU HPUPOTHBIX
3aKOHOMEPHOCTEN 1 pelIeHruH Npo0JIeM COXPaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0CO00M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIU3AIUH: B €€
T'YMaHUCTUYECKOW HAMNpPaBICHHOCTH M BAXXHOW POJIM B CO3JaHUM HOBOW 0asbl
MaTepuaIbHOW KyJNbTYpPbl, PEUICHUHM TJIO0AJbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKOM, TTUIIEBOM 1 DKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTHUM MEIULMHBI, OOECIEYEHHH YCIOBHI YCHEUIHOTO TpPyAa M 3KOJIOTHYECKU
KOM(OPTHOM KMU3HU KaXkI0r0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IIOHMMAHUSA CYIIHOCTH METOIOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh IOJy4yaeMble
3HAHUS JJI1 aHalu3a U OOBSICHEHMS SIBJICHUN OKPY’KAIOIIETO MHUpPA W MPOUCXOASIINUX
B HEM HM3MEHEHUW, YMEHUS JelaTb OOOCHOBAHHBIEC 3aKJIIOYEHUS Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJbI0 OJYUYEHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIA PEIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHMIO U UCCIIEA0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY IOJIyYEHHUIO HOBBIX 3HAHUM MO XUMHUH B COOTBETCTBUHU C KU3HEHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTAM TpyJAa B pas3iMYHbIX cdepax MpodeccrnoHalIbHOM
NEATEIIBHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHUS yUeOHOTO MpeaMeTa « XUMHUsD) Ha YPOBHE
cpeaHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIE TUISL (dopMupoBaHus MHUPOBO33pEHUS o0yyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayYHbIe TOHSATHUS, OTpaXKaroIIue
[EJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CreU(UKY METOAO0B MMO3HAHUS, UCIIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLIECTBO, YHEPTHs, SIBICHUE, MPOIECC, CUCTEMA,
Hay4yHbI (akT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEIOBaHUE,
HaOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpCaJbHblE yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHUKAaTUBHBIE,
peryisTuBHbIE), oOecneunBaromye GopMupoBaHue (GyHKIMOHATBHOW I'PaMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIIuXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YUEeOHbIEC IEHCTBUS B IO3HABATEIBHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHbIe pe3yibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIbLHBIMU Y4€OHBIMU
II0O3HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
ba3oBble Jiornueckue aeincTBu:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpyBaTh;

OIPENIEINIATh LENU ACATEILHOCTH, 3aJ1aBas MapaMeTPhbl U KPUTEPHUU UX JTOCTHUKECHUS,
COOTHOCHUTBH PE3YJIbTATHI ICATCIBHOCTH C MIOCTABJICHHBIMHU IEIISIMU;

KCMOJIb30BaTh TPU OCBOCHUH 3HAHUHN MPUEMBI JIOTUYECKOTO MBIIIJICHUS] — BBIACATh
XapaAKTEPHbIC TPU3HAKU MOHATUHW W YCTAHABIMBATh WX B3aMMOCBS3b, HMCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHSATHUS JIJI1 OOBSICHEHUSI OTJIETbHBIX (DaKTOB U SIBJICHUI;

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

YCTAHABIMBATh MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX JeHUs (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYUS B PACCMATPUBACMBIX SIBJICHUSAX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

NPUMEHATH B TMPOLECCE ITO3HAHMS, HCIOJIb3YEMbIE B XUMHUH CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK
(cuMBOJI) dNIeMEHTa, XHMHYecKas (opMmyna, ypaBHEHHE XWMHUYECKOW pEaKIuu —
P PEIlIEHUH YY€OHBIX TTO3HABATEIBLHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIC
MO/JICJIbHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHM.
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ba3oBrble uccienoBareJbCcKue 1eHCTBUA:
BJIAJIETh OCHOBAMH METOJ0B HAyYHOT'O MIO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUM;
(GopMyTUpPOBATH LENU U 337]a41 UCCIIETOBAHMSI, UCIIOJIb30BaTh MTOCTABICHHBIC U
CaMOCTOSITENIEHO C(POPMYITMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IIO3HAHMS U
OCHOBBI JIJIs1 OPMHUPOBAHUS TUIIOTE3HI MO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUS U ITPOBEAECHUS YUCHUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUS HaOIIOAaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpoBaTb OOOOLICHUS WU
BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCICIOBAHMS, COCTAaBIATH
000CHOBaHHBIN OTYET O MPOJIEIAHHOM padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METO/I0B PEILICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B II03HAHUS.

Pabora ¢ nndopmanmueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JAUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE 1mocolusi, pecypcel MHTEepHETa),
aHAJIM3UPOBATh MH(OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTE;

(opMyIUpPOBATH 3alPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpOpMaIuu, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpaduKu, TUarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHbopMaIuet: TPUMEHITh MEXITpeIMeTHbIE ((hU3HUecKue U MaTeMaTUUYECKHE) 3HAKU U
CUMBOJIBI, (hOPMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMmMmyHuKaTHBHBIC YHUBEPCAJbHbIE y4YeOHbIC NeCTBHUSA:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMoil TeMbl B XOAE€ JaHayiora
W/WIU  JUCKYCCHHU, BBICKA3bIBaTh UJEH, (HOPMYIUPOBATH CBOM  MPEAJIOKCHUS
OTHOCHUTCJIIBbHO BBIITOJITHCHUA HpeﬂHO)KeHHOﬁ 3aJ1a4u,

BBICTYIIATH C HpeBCHTaHHeﬁ PE3YyJIbTATOB MMO3HaBaTEIbHOMN ACATCIIBHOCTU,
IMMOJIYYCHHBIX CaMOCTOATCIIBHO HJIIM COBMCCTHO CO CBCPCTHUKAMH IIPHU BBIITOJIHCHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM pabOThl MO HCCIAEAOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, pean3aluu Y4eOHOTO TPOeKTa W (POPMYIHPOBATH BHIBOJBI
10 pe3ylibTaraM HpOBeI[éHHBIX I/ICCJ'ICI[OBaHI/Iﬁ HYTéM corjiaCoBaHu:A HOSI/IHI/Iﬁ B XO0J€
o0cyX/1IeHHs] 1 0OMEHa MHEHHUSMH.
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PeryasiTuBHbIE YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NEeSATEIbHOCTh, OmNpenensss e€ Ienu W 3aJadd, KOHTPOJIMpPOBAaTH M 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEA0BATENbCKUX 3aJ1ad, BEIOMpaTh Hanbosee 3PpGeKTUBHBINA COCO0 MX
pelieHus ¢ y4€TOM MOTyUeHHUsI HOBBIX 3HAHHM O BEIIECTBAX M XUMHUUECKHUX PEaKIUsX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTHM HA OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAay4YHOUM KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUI TPUPOJIBI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOMN
JUIS. PEeIICHUS MPAaKTUYECKUX 3a7ad U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 370pOBbIO U IIPUPOJHOU CpEE;

BJIAJICHHE CHCTEMOM XUMUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET: OCHOBOIIOJIAraolIne
MNOHATUSL (XUMHUYECKUU DJIEMEHT, aTOM, JJIEKTPOHHAas O00JIOYKa aTroMma, MOJIEKYIa,
BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHUECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas U CoKpami€HHas ), MOJb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEPOTHBIMN
CKeJeT, GyHKIIMOHAIbHAS TPYIINA, PaJAUKal, U30MEpHs, U30MEPhl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YTJEBOAOPOJbI, KHCIOPOA W a30TCOACpkKALIME COCOUHEHHs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust oprannyeckux BeniecTB A.M. ByTiepoBa, 3aK0OH COXpaHEHHS MACChI
BEIIIECTB); 3aKOHOMEPHOCTU, CAMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMUS,
JeXalye B OCHOBE NMOHUMAHHSI MPUYUHHOCTH U CUCTEMHOCTH XWMHWYECKUX SIBJIICHHM,
(dakToJOrMYecKue CBEAEHUSI O CBOWCTBAX, COCTaBe, IOJYYEHUH M 0Oe30MacHOM
UCIIOJIb30BAaHUU BAXKHEWIIMX OPTraHUYECKHX BEHIECTB B OBITY M MPaKTUYECKON
JESATETbHOCTH YEIIOBEKA,;

chOPMHUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEpPHbIE TMPHU3HAKU TOHSATHUH,
YCTAHABIMBaTh WX B3aWMMOCBS3b, HCIIOJIB30BATh  COOTBETCTBYIOIIME  TOHATHS
MIpY ONMCAHUU COCTABA, CTPOCHUS U MPEBPAILLICHUN OPTaHUYECKUX COCIMHEHUIM;

cOPMHUPOBAHHOCTh ~ YMEHHMH  KCIOJIb30BaTh  XUMHYECKYIO CUMBOJIMKY
JUTSI COCTaBJICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOMN ) (hopmy
OpPraHMYeCKUX BEIIECTB U YPAaBHEHUI XUMHUYECKUX PEAKLUM, U3rOTaBIMBATH MOJEIIH
MOJIEKYJI ~OPraHMYE€CKMX BEHIECTB ISl WJUIIOCTPAllMM HMX  XHUMHUYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpraHUYEeCKUX BEIIECTB 0 UX COCTABY U CTPOCHHUIO K ONpeeIEHHOMY KilacCy/rpymnme
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coeMHeHWd  (YIJIEBOAOPOMBI,  KHUCIOPOJ U a30TCOJIEpXAlllMe€  COCAUHEHUS,
BBICOKOMOJIEKYJIIDHBIE  COCIMHEHUS), J1aBaTh MM Ha3BaHUS MO CHCTEMaTHYECKOU
HoMeHknarype (IUPAC), a Ttaxxke NpUBOIUTH TpPUBUAIbHBIE Ha3BaHHUS OTICIBHBIX
OpPraHUYECKUX BEILECTB (ITHIICH, MPOIUIICH, alleTUIIEH, TUIICHTIIMKOIIb, TIIMIEPUH, (DEHO,
dopManbaerus, aneTaabIeryl, MypaBbHHAS KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, KpaxMaJl, 1IeJUTI0J103a, TIIUIUH );

c(hOpMHUPOBAHHOCTh YMEHUS OTPEEIATH BUABl XUMHYECKOU CBS3U B OPTaHUYECKHIX
COETMHEHMSIX (OIMHAPHBIE U KPAaTHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
opranmdeckux BemecTB A.M. bytnepoBa mis oOBsICHEHWS 3aBHCHMOCTH CBOWMCTB
BEILECTB OT UX COCTaBa MU CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIlIECTB (METaH, 3TaH, 3TWJICH, MPOIMWICH, aleTulieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30)1, METaHOJ, 3TaHOJ, ATWJICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbHHAasi U YKCYCHasl KHCIIOTBI, IJIFOKO3a, KpaxMmall, IEJUII0JI03a, aMUHOYKCYCHAst
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HHUMH YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOJIB30BAHUEM CTPYKTYPHBIX POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaThb HCTOUYHUKHU YTJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH M MPAKTHUYECKOE
IpUMEHEHHUE POAYKTOB IepepaboTKu;

c(hOpMHUPOBAHHOCTH YMEHU IPOBOJIUTH BHIYMUCICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTAa PEAKIUU T10
U3BECTHBIM Macce, O0O0bEMY, KOJMYECTBY OJHOTO U3 MCXOAHBIX  BEILIECTB
WJIU TIPOIYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUU BEIIECTB U XMMUYECKHX
ABJeHUN (HAONIOJEHNE, W3MEpPEHUe, HKCIEPUMEHT, MOJCIMPOBAHUE), HMCIOJb30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS Uil IPUHSTUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHUW COONIONATh MpaBUja IMOJb30BAHUS XUMHUYECKOM
MOCYI0OH 1 TAOOPaTOPHBIM 000PYI0BAaHUEM, a TAKKE IIPABUIIa OOPAIICHUS C BEIECTBAMU
B COOTBETCTBUHM C MHCTPYKIIUSMU TI0 BBITTOJTHEHUO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

cOPMHUPOBAHHOCTh yYMEHHM  IUIAHUPOBATH W BBITIOJNHATH  XUMHYCCKHM
AKCHEPUMEHT (TIPEBpAllEHUsT OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJIYYEHUE
ATWIEHA U HM3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKI[MUM OPraHUYECKHUX BEIIECTB,
JieHaTypanus OCJIKOB IPU HarpeBaHUM, IIBETHBIC PEAKIMA OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH MpU OOpAIICHUH C BEIIECTBAMU U JJaOOPATOPHBIM
000pyIOBaHUEM, NPEACTABIATH PE3YyJIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (popme
3alliCU YpaBHEHUI COOTBETCTBYIONIMX PEaKIHil U (OpMYyJIHPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;
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C(OPMUPOBAHHOCTh ~ YMEHUN  KPUTHUUECKH  AHATU3UPOBATH  XHUMHUYECKYIO
UH(pOpMaIIUIO, TIOJTYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CPEACTBa MACCOBOM MH(pOpMAIUH,
WHTepHeT U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHHM COOJII0OATh MpaBUila 3KOJIOTMUECKH 1IETIECO00Pa3HOTO
NOBEJICHUS B OBITY U TPYJOBOU AESATEIBHOCTU B LIEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpY’)KaroIlel NPUPOAHON Cpellbl, OCO3HABaTh OINACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHu3Mbl ONPEIETEHHBIX OPraHUYECKHUX BEIIECTB, MOHMMAas cMbica nokazarens [1/K,
NOSICHATh HAa MNpPUMEpPax CHOCOObl YMEHBIIECHHS W MPEAOTBPALIEHUS WX BPEIHOIrO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

g O0yYarolmMXCsi € OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX T[O3HaHUS BEIIECTB U
XUMUYECKUX SIBJICHUMU;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

11 KVIACC

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

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUYECKON COCTABJISIFOIICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpA, POJM XUMHUHM B MO3HAHWUU  SIBJICHUW  TNPUPOABI, B
(GbOopMUPOBAHUU MBIIUICHUS! U KYJIBTYPhI JUYHOCTH, €€ PYHKIIMOHATIBHONW TPaMOTHOCTH,
HEOOXOIMMON JIJIsi pelIeHUs] MPaKTUUECKUX 3a/lad M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOULIEHHMS K CBOEMY 30POBBIO U IIPUPOIHOM CPELE;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOPAast BKIIFOYAET: OCHOBOIOJIATAOIIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJIIPHBIN 00BbEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCICHMs, XHUMHYECKash CBS3b (KOBaJeHTHas,
WOHHAsA, METAJJIMYECKAs!, BOJIOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA, TUIIBl XUMUYECKUX
peaKuuii, pacTBOP, JICKTPOIUTHI, HEAIEKTPOJUTBI, HIEKTPOJIUTHIECKAS AUCCOLMALNS,
OKHCJIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM pEaKIMU, XUMHUUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS DJICKTPOJUTHUYECKON JTUCCOIMALINH,
nepuoanuecknil 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPAaHEHUSI W MPEBPALICHUS] SHEPIUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHWH, MHPOBO33PEHUYECKHE 3HAHMS, JICKAIIME B OCHOBE
MOHUMAHUSl MTPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX SIBIICHUH, (PaKTOJOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYUYCHUH U OE301TaCHOM HCIIOJIb30BaHUN BAXKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU IEATETLHOCTH YEJIOBEKA,

chOPMHUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEpPHbIE TMPHU3HAKU TOHSATHUH,
YCTAaHaBJIMBAaTh WX B3aMMOCBA3b, HCIOJIB30BATH  COOTBETCTBYIOUIME  MOHSTHUSA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB U UX MPEBPALLICHUM;
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cOPMUPOBAHHOCTh ~ YMEHUW  MCIOJIb30BaTh  XUMHUYECKYI0O  CHUMBOJHUKY
JUIsl  cocTaBieHus (GOpMyJ BEUIECTB U YPaBHEHUHW XUMHUYECKHX  PEaKIIUi,
cucreMatuyeckyto HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Heram€Hasi U3BeCTb, IUTHEBAS COJA, MUPUT U JIPYTHE);

c(hOPMUPOBAHHOCTL YMEHHUW OINpPENENATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJIeHTHasi, MOHHAsl, METAJUIMYECKas, BOJOPOAHAs) B COCIMWHEHHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
METaJUINYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COECAUHEHUMN;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh NPUHAMJIECHKHOCTh HEOPraHUYECKUX
BEIIECTB N0 MX COCTaBY K OIpPEACIEHHOMY KIACCY/TPYIEe COEIUHEHHH (TIPOCThIE
BELIECTBA — METAUIbl M HEMETaJJIbl, OKCHJbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEpHbIE
TUJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHM pAacCKpbIBaThb CMBICH  [EPUOJUYECKOrO  3aKOHA
JI.W1. MenneneeBa U 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILLYIO0, O0ObSICHUTEIbHYIO U
IPOrHOCTHYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKUX JJIeMeHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemenToB J[.1. MeHneneeBa, HCIONb3ysl OHATHS «S-, P-, d-DIICKTPOHHBIC OPOUTAII,
(QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUU O mepuoaaM W rpynmnam l[lepuoamyeckoit
CUCTEMBI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKUE
CBOMCTBa  HEOPraHWYECKMX  BEIIECTB  pA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMH  BEIIECTBAMHU
C TIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKAX PEAKIINI;

cOPMUPOBAHHOCTh ~YMEHMS  KJIAcCU(UUUPOBATh  XUMHYECKHE  peakUuu
[0 pa3IMYHbIM MpHU3HAKaM (YUCIy M COCTaBy pPEarupyroluX BEIIECTB, TEMJIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTETNeHEH OKHUCICHUS JJIEMEHTOB, OOpaTUMOCTHU
peaKIMK, Y4acTUIO KaTau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISATh YPaBHEHUS PEaKUUW pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpAIlEHHBbIE YPaBHEHUS pEakUui MOHHOTO OOMEHa, yYUTHIBAsl YCJIOBUS,
IIPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKLUMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHWUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
yTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHWYECKHUX BEIIECTB;

cOPMUPOBAHHOCTh ~ yYMEHHUH  pacKpblBaThb  CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaxkuuu;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOU
peakiMu OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHHs XUMUYECKOTO0 paBHOBECHUS
B 3aBUCMMOCTH OT BHelHero Bo3aencTus (nmpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMHUYECKUE MPOIECCHI, JICHKAIIIE
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIINX HAYYHBIX MPUHITUIIAX U IKOJIOTHICCKUX
npobiemMax XUMHUYECKOTO MPOU3BOCTBRA;

c(hOpMHUPOBAHHOCTh YMEHHM MTPOBOJIUTH BHIYMCIICHUSI C UCTIONB30BAHUEM TOHSITHS
«MaccoBas 107151 BEUIECTBA B PaCTBOPE», OOBEMHBIX OTHOILIEHUH ra30B MPU XUMUYECKUX
peakIMsIX, MacChl BelllecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi o0bEMY OJIHOTO U3 YYACTBYIOUIUMX B PEAKIMU BELIECTB, TEIIOBOTO A dekTa
pEaKLMU Ha OCHOBE 3aKOHOB COXPAHEHHUsI MACChl BEUIECTB, PEBPALLCHNUS U COXPAHCHUS
SHEPIUH;

c(hOpMHPOBAHHOCT, YMEHUN COOJIOJATh MpaBUja IMOJH30BAHUS XUMHUYECKOU
MOCy0H 1 TaOOpaTOPHBIM 000PYI0BAaHUEM, a TAKKE IIPaBUIIa OOpAIleHUs C BEIECTBAMU
B COOTBETCTBUU C MHCTPYKILMSIMU MO BBITOJIHEHUIO JITAOOPATOPHBIX XUMUYECKUX OMBITOB;

chOpPMHUPOBAHHOCT, ~yYMEHMHA  IJIAHUPOBaTh W BBINOJHATH  XUMHYECKHM
AKCHEPUMEHT (pasjioKEeHUE TMEepoKCcHAa BOAOpPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONPENECTICHUE CPENIbl PACTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIuu Ha Cyib(daT-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHWUSI, peIlIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Metaisy 1 «HemeTtamiby)
B COOTBETCTBUU C MpaBUIaMU TEXHUKU 0€30MaCHOCTH MPU OOpaIlleHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyIOBaHUEM,  NPEACTaBIATh  PE3yJbTaThbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUid U
dbopmMyIHpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyld H3 pPa3HbIX HCTOYHHKOB (CpEICTBAa  MacCOBOM
KOMMYHUKaIu, THTepHeT U a1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIOAATH MPaBHIIa SKOJOTUYECKU 11ETIeCO00Pa3HOTO
MOBEICHUS B OBITY M TPYJOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbSI U
OKpYXawlel TPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JICHCTBUS Ha >KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMAs cMbIch Tmoka3arens [I/IK, noscHATH
Ha MpUMeEpax CIOCOObI YMEHBIIICHUSI W MPEAOTBPAIICHUS UX BPEIHOTO BO3JICUCTBUS
Ha OpraHU3M YE€JIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
NPUMEHSATh 3HaHUA OO OCHOBHBIX JIOCTYIIHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBICHUM;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Haumenosaunue
No KomnuuectBO OCHOBHBEIE BUJIBI IEATEIILHOCTH
pa3aeaoB U TEM [IporpammHoOe coziepxaHue
n/n 4acoB oOy4Jaronmxcs
y4eOHOTro mpeaMeTa
Paszneua 1. Teopernyeckne OCHOBBI OPraHUYeCKON XUMMHU

1.1

[Ipenmer
OPTraHUYECKON XUMHH.
Teopus cTpoeHus
OpraHUYeCKUX
COEIMHEHUN

A.M. bytneposa

3

[IpenmeT opraHnYeCcKON XUMHM:

€€ BOSHUKHOBEHUE, pa3BUTHE U
3HAYEHHE B MOJYYEHUHN HOBBIX BEILIECTB
1 MaTepuaioB. Teopus CTpOCHUA
OPraHUYECKUX COCAUHECHUN

A.M. bytnepoBa, €€ OCHOBHBIE
nosnoxxenusi. CTpykTypHbie (hOpMYJIIbI
OpraHUYECKUX BeniecTB. [ 'oMororus,
n30Mepusd. XUMUUYECKAs CBA3b

B OPraHUYECKUX COCAUHECHUSX: KPaTHBIC
CBSI3HU, G- U TT-CBSI3H.

[IpencraBienne o KiracCuUKaIUH
opraHndeckux BeniectB. Homenkiarypa
OPTaHUYECKUX COCIUHCHU
(cucTeMaTrnueckas) U TpUBHAIbHBIC
HA3BaHUS BAKHEUIIMUX IIPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BEIICCTB.
JKCNepUMEHTAJIbHbIE METOAbI
U3yYeHHsl BeleCTB U UX NMPeBpallleHUii:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBISIBISITD UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABINBAThH UX
B3aUMOCBS3b.

[IpuMeHSATh MONOKEHUS TEOPUU
CTPOEHHUS OPraHUYECKUX BELIECTB

A. M. BytnepoBa 1151 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHMUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN) (opMyJT OPraHUYECKUX
BEILECTB.

Onpenensarb BUIbl XUMHUYECKOU CBSI3U
(omuMHapHbBIE, KPATHBIE) B OPraHUYECKHUX
COEIMHEHHUSIX.

PackpbIBaTh posib OPraHMYECKON XUMHUU
B [IPUPO/IE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpPTraHUYECKHUX BEIECTB U MaTepraliaMu
Ha UX OCHOBE;

— OIBITHI MO TMPEBPAIIECHUIO
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU
(u1aBieHue, 0OyrJIMBaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKUX BEIIECTB

3Ha4YCHHE B KU3HU YEJIOBEKA,
WUTIOCTPUPOBATH CBSI3b C IPYTUMU
HayKamH.

Habmtonath u onuchIBaTh
JIEMOHCTPAIIMOHHBIE OTBITHL; IPOBOIUTH
¥ ONUCHIBATh 1TaOOPaTOPHBIE OMBITHI U
IpakTHUeCKue paboTh

Hroro no pasneiny

Paszgea 2. Yriesogopoasl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psia. MeTaH v 3TaH —
MPOCTEUIIINE MTPECTABUTEIIHN aJTKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXO0XJICHUE B MPUPO/IC, MOJYIECHUE U
MIPUMEHEHUE

2.2 | HenpenenpHbIC
YTIIEBOIOPOIBIL:
AJIKEHBI, aJTKaIUCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
IIPOCTEUILINH IIPEACTABUTEIb AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiu TuIpUpOBaAHHS,
raJlOT€HUPOBAHMS, THIPATALINH,

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSTUH (BBISIBIISITH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHATHS

MIPU OMMCAHUU COCTaBa, CTPOCHHUS U
MPEBPAIIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN) (GOpMyJT OPraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILECTB K OIMpPEACIEHHOMY KJIaccy
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OKHUCIICHUS ¥ TIOJIUMEPU3ALIUHN )
Hax0JICHUE B MIPUPOJIE, MIOTYYECHUE U
MIPUMEHEHHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOCHHE, PEAKINS MOJTUMEPU3ALINH,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U pE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUH P/,
AlleTUIIEH — MPOCTEUIINI
MPEJCTABUTEINb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOCHUE, PU3NUECKUe U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B MIPUPOJIC, MOJyYCHUE U TPUMEHEHUE

2.3

ApomMartnueckue
YIJIEBOLOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
bu3nIecKre 1 XUMUICCKHE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHue. Biausaue 6er3ona

Ha OpraHU3M 4eJioBeKa. [ 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPOJIOB IO COCTABY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensaTe BUAbl XUMUUYECKON CBSI3U
B MOJIEKYJIaX yrieBOJIOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, PU3HUECKUE U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MIPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaauneHa -1,3,
OeH30J1a, TOJIyOJIa).

BhBISIBISITE T€HETUUECKYIO CBSI3b MEXTY
YIJIEBOJIOPOIAMU U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYI.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponnsiii ras. [lomyTHbie HePTIHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepaboTKu He(TU, UX IPUMEHEHUE
B [IPOMBILICHHOCTH U B OBITY.
KameHHBIN yTOJb U IPOAYKTHI €TO
nepepadoTKu.

IKCIEPUMEHTATIBHBIC METOAbI
U3Yy4YeHMS BellecTB

U MX NPeBpPaLleHU:

e JleMOHCTpanuu:

— koymekunu «Hed1e» u «Yroiby;

— BUneopparmeHT « Bynkanuzanus
PE3UHBDY.

e JlabopaTopHBIE OIBITHI:

— Ka4yeCTBEHHOE ONPENEIICHUE YIIIEpoaa
Y BOZIOPO/1a B OPTAHUYECKHX BEILIECTBAX;
— O3HaKOMJICHHE C 00pa3IiamMu
IJIACTMACC, KAy4yKOB U PE3HHBL;

— MOJEIIMPOBAHUE MOJIEKYJI
YIJIEBOIOPOIOB U
raJOr€HONPON3BOIHBIX.

e [IpakTuueckue paboThI:

Ne 1. [Tony4yeHue 3THIIEHa U U3yYEHUE
€ro CBOMCTB.

XapakTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI KX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OIUCAHUE XUMHUECKOTO
AKcIiepuMeHTa (J1ab0paToOpHbIE ONBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh npaBuiam 0e301acHON
paboThI B J1abOpaTopuu

MIPU UCTIOJIB30BAHUHN XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
MIpaBuJiaM OOpaIIeHUsI C BEIIeCTBaMHU

B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITIOJIHEHHSI JTAOOPATOPHBIX OIBITOB U
IPAKTUYECKHUX pabOoT M0 MOJIYYSHHUIO U
U3YYEHUIO0 OPTaHUYECKUX BEIIECTB.
[IpencraBiATs pe3yIbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHHUM COOTBETCTBYIOIIUX PEAKIUN
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BEIYHMCIICHUS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU.
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e PacuéTHbIe 3aaUU;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
hopMyJIBl OPTaHUYECKOTO BEIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl 10 YPaBHECHUIO XUMHYECKOM
peaKunu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIBHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JESTEIBHOCTH

Hroro no pasneiny

13

Paznen 3. Kuciiopoacoaep:kamue OpranHm4ecKue coeIuHeHust

3.1

Cnouprsl. @eHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpoeHHE, GU3NIECKUE U XUMHYECKHE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
YyeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI: STUIICHTITUKOIb
Y TJIULEPUH, XUMHUYECKOE CTPOEHHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOTOQTOMHBIE CITUPTHI).
du3noI0rnYecKoe AeiCTBHE

Ha OpraHu3M uejoBeka. [[pumeHnenue
[JIMIIEPUHA U ATUJICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM (BBISIBISITD UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3aHMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOIINE TOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOCHHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIMKY
JUJISl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHOMN ) (OpMyJT OPraHUYECKUX
BEIIECTB.

VYcranaBiauBaTh NPUHAJICKHOCTD
BEIIECTB K OIPEICIICHHOMY KJIacCy

110 COCTABY M CTPOEHHUIO, HA3bIBATh UX
[0 CUCTEMATHUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHus3M uyenoBeka. [Ipumenenne
dbenona

3.2

AJNBIETUIBI.
KapOoHOBbIE KUCTOTHI.
CrnosxxHblie 23hups

Ansperuapl: GpopMaibAeTua U
aleTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuuu OKHCIIEHUSI U BOCCTaHOBIICHUS,
KAueCTBEHHbIE PEAKLIUH), IOJyUYECHHUE U
IIPUMEHEHUE.

OIHOOCHOBHBIE PEJEIIBHBIC
KapOOHOBBIE KUCIIOThI: YKCyCHasI
KHCJIOTa, XUMUYECKOE CTPOEHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CTeapuHoBasi U OJIEMHOBAs
KHCJIOTBI KaK MPEJICTaBUTENN BbICIIUX
KapOOHOBBIX KUCIOT. Mblila KaKk coJin
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHbie 3¢upbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['niponus
CJIOXKHBIX 3(UpoB. JKuUpbl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJICPKAIIMNX COCTUHEHHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MPEJICTABUTENIEN PA3JIMYHBIX KIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmanpaeruia,
aleTanbJeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b]); BBISIBIISITh TEHETHUECKYTIO
CBSI3b MEXKJ1y HUMH W MOJITBEPKIATH €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

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

TS )KU3HEICSATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JECHCTBUS
Ha KMBbIE OPTaHU3MbI OITPEACICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSACHAIThH

Ha MpUMepax CrocoObl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIMIIEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. ['MIpOIIN3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosucaxapubl). [roko3a —
IIPOCTENIINI MOHOCAXapHI:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BoccTaHoBIIEHHE, OPOKEHUE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIECKas
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MeEp TITIOKO3HI.

Caxapo3za — mpeJCTaBUTEIb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIEC U MPUMEHEHUE.
Kpaxwman u nenirono3a Kak npupoJIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
EJUTIONI03b], (PU3UUECKUE U XUMUUYECKHE
CBOMCTBa Kpaxmaja (TUAPOIH3,
KaueCTBCHHAS PEAKITUS C HOJIOM).
IKCIEePUMEHTATbHbIE METO/IbI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIepUMEHTa (J1abopaTOpPHBIE OTBITH U
npaKTH4ecKue paboThl).

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpaTOpPHUU

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
mpaBuiIaM oOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHMSI TAOOPATOPHBIX OIBITOB

U TIPAaKTUYECKUX paboT MO MOIYISHUIO
Y U3yYEHUIO0 OPraHMYECKUX BEILLECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHUM COOTBETCTBYIOIINX PEAKIIUI
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTH BEIYHMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHHUIO XUMUYECKOU PEaKITHH.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYUIECTBJISATH CBOIO MTO3HABATENbHYIO
JESITEIbHOCTD; PUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OIBITHIL:

— TOpEeHUE CIUPTOB;

— B3aUMO/ICHCTBUE IIIUIIEPUHA

¢ ruapokcuaom meau(Il);

— Ka4eCTBEHHBIE PEAKITUH aTbICTHIOB
(OKHCIIEHHEe aMMHA4YHbIM PACTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(1l));

— B3aMMO/ICHCTBHUE KpaxMaja C HOJOM.
e [IpakTuueckue paboTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM
KHUCIIOTHI.

e Pacuérnbie 3agaun:

— ONPENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbl OPTaHUYECKOTO BEIIECTBA
M0 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB U TI0 Macce
(o0beMy) IPOTYKTOB CTOpPaHUS,

— pacu€Thl 10 YPABHEHUIO XUMUYECKOMN
peakuuu

y4acTue B IpyNnIoBoil yueOHOU
JIESITETbHOCTH

Hroro no pasneny

13

Pa3znen 4. Azorcoaeprkaniue opraHuyeckue coeIMHeHusI

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benxn

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpPOEHHE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BATh
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C KUCJIOTaMH M TOPEHHS ), HAaXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPTaHUICCKUE COCTMHCHHS.
dusnyeckre U XUMHYECKHIE CBOMCTBA
aMUHOKHUCIIOT (Ha IPUMEPE TIIMINHA).
buonornueckoe 3HaueHHE aMUHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JIeHATYypaIns, KaYeCTBCHHBIC PEaKIIUN
Ha OEJIKH.

IKCIEePUMEHTATbHbIE METObI
H3Yy4YeHHUsl BellleCTB M X NMpeBPalleHHii:
e J[emoHCTpanuu:

— JIeHaTypalus OCIKOB IIPU HArpEeBaHUU;
— IIBETHBIC PEAKI[UU OCIKOB

COOTBETCTBYIOILIHE IMOHATHS
IIPU OIIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPraHUYECKUX
COE€IMHEHUM.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHON) (OpMYJT OPraHUYECKHUX
BEILIECTB.

OrnpenensiTe NPUHAIEKHOCTD BEIIECTB
K OIIPEJIEIIEHHOMY KJIACCY 10 COCTaBy U
CTPOCHUIO, Ha3bIBATh HX

10 CHCTEMAaTUYECKOW HOMEHKIIATypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MPEACTABUTENIEN a30TCOAECPIKAINX
coeIMHEHN (MEeTUJIaMUHa, TJIMIINHA,
OEJIKOB).

OnuceIiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUISL OpPraHW3Ma YEJI0BEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JEATEIbHOCTH

Hroro no pazneny

3

Paszpget. S. BeicOkoMOJIEeKYJISAPHbIE COeIMH

CHUuMA

5.1

ITnacTmaccsl.
Kayuykn. Bosnokna

2

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX CoeﬂHHeHHﬁI

MOHOMEP, OJIUMEP, CTPYKTYPHOE 3BEHO,

CTENEHb NOJUMEPU3ALINH, CPEIHSIA
MoJeKyIsipHas Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOAUATUIIEH,
MOJITIPONWIIEH, TOJIMBUHWIXJIOPU,
nosnctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
U30IPEHOBBIN). BosokHa: HaTypanbHbIE
(XJIOTOK, IEPCTh, MIENK),

MCKYCCTBEHHBIE (all€TATHOE BOJIOKHO,

Bianers n3y4aeMbIMA XUMUYECKUMU
MOHATUSAMU: PACKPBIBATH CMBICII
M3y4aeMbIX ITOHATUN U IPUMEHSATD 3TU
IIOHATHS TIPU ONMCAHUU COCTaBA U
CTPOEHHUSI BEICOKOMOJIEKYJIIIPHBIX
OPraHUYECKUX BEILIECTB,

JUTs1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUISL COCTABJICHUSI CTPYKTYPHBIX (hOpMyII
BEILIECCTB U YPABHEHUM PEAKLIUMN
MIOJIMMEPU3ALUHU U ITIOJIUKOHIEHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJiee pacnpoCTpaHEHHBIX BUIOB
I1JIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKHE (KaIlPOH U
JIaBCaH).

JKCNepUMEHTAILHbIE METOAbI
HU3yYeHHsI BeleCTB U X NMPeBpallleHUii:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

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

HToro o pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KIIACC

No
i\t

Haumenosanue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KomuyecTBO
4acoB

[IporpamMmHO€E conepaHue

OCHOBHBIE BUJIBI IEATEIHHOCTH
00yJaroImMXcs

Paznen 1. Teoperuueckue oc

HOBbI XUMHUH

11

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

J.1. MenneneeBa

3

Xumuueckuii anemMent. Atom. Cocrtas
aToma, U30TOMBI. DIIEKTPOHHAs
000J109Ka. DHEPreTUIeCKHUe YPOBHH,
MOypOBHU. ATOMHBIE OpOUTANH,

s-, p-, d-, f-amemenTsr. OcoOeHHOCTH
pacnpeaeeHust 2JIEKTPOHOB

10 OpOHUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TIEPUOAOB. DIEKTPOHHAS
KOH(UTYypaIus aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoanyeckas cucTeMa XUMHUUYECKUX
anemenToB [l. 1. MenaeneeBa. CBs3b
MEePUOANYECKOI0 3aKOHA U
[TeproanYecKoOil CUCTEMBI XMMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOEHUS AaTOMOB. 3AaKOHOMEPHOCTH
U3MCHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEILIECTB MO rpynmnam u
nepuojiaM. 3Ha4eHUe NEPUOIUIECKOTO
3aKOHA M CHUCTEMbI XUMHUUECKHX

PackppIBaTh CMBICIT U3Yy4aE€MbIX
MOHATUM (BBISIBISITh UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBAThH UX
B3alMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIONIYIO,
OOBSCHUTENHFHYIO U IPOTHOCTHYECKYIO
(GyHKLIHH.

XapakTepu3oBaTh ANEKTPOHHOE
CTPOCHHE aTOMOB XUMUYECKUX
AIEMEHTOB 1—4 neproaoB, UCIIONb3YS
MOHSATHS S-, P-, d-3JICKTPOHHBIC
OopOuTaNH, SHEPTETUYECKUE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTH
M3MEHEHMS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COCIUHEHUN

0 TIEPUOIaM U TpymIaM
ITeprnoanueckoi CHCTEMBI

1. . Menpaeneea
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anemeHToB [[.1. MeHnaeneeBa

B Pa3BUTUU HAYKHU.
JKcnepuMeHTAJIbHbIE METOAbI
U3yYeHNsI BeIeCTB U MX NPeBpalleHMIi:
e /lemoHCTpalMu:

Buner Tabnun «Ilepuonnyeckas cucrema
XUMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBa»

1.2

CrtpoeHue BemiecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XUMHYECKas CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBs3U (OOMEHHBII U JIOHOPHO-
aKIenTOpHbIN). BogopoaHas cBsi3b.
BaneHnTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucyienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATITUYECKUX PEUIETOK U
CBOWVCTBA BEIIECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).

PackpsiBaTh CMBICT H3y4aeMbIX
HOHSTUMN (BBIIEIATHh UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSTH 3TH TOHATHUSA
IPU OIMCAHUU COCTAaBA U CTPOEHUS
BEIIECTB, TSI OObSICHEHUS OTJEITHHBIX
(haKTOB U SBJICHH.

Omnpenensitb BUbI XUMHUUECKOHN CBS3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYECKON, BOAOPOIHOM)

B COCJIMHEHUSX; TUIl KPUCTAJUTMUECKOMN
PELIETKA KOHKPETHOTO BELIECTBA.
OmnpenensTe BaI€HTHOCTh U CTENIEHb
OKHCJIEHUSI XUMUYECKUX JIEMEHTOB

B COCIMHEHUSX Pa3JIMIHOTO COCTaBA.
[TpoBOAUTH BHIYMCIICHUS

C MCTIOJIb30BAaHUEM MOHATHUS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPEY.

Brnanets n3ydaeMbpIMA XUMHUYECKUMU
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Krnaccudukanus HeopraHmueckux
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIIECCTB.
JKcnepuMeHTAJIbHbIE METOAbI
U3y4YeHUs BelleCTB U UX NMpeBPalleHHil:
e /lemoHCTpanuu:

— MOJICJIM KPUCTAJUIMYECKUX PEIIETOK.
e PacuérHble 3a1a4u:

— PpacyeThl ¢ UCTIOIB30BAaHUEM MTOHATHS
«MaccoBast 107151 PAaCTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccudukanus
XUMHUYECKUX PEAKIUI B HEOPraHUIECKOM
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMUYECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX akTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PAaBHOBECHE.
@akTopsl, BIAUSIOIINE HA COCTOSHUE
XUMHUYECKOTO PABHOBECHSI.

[Tpunnun Jle [larense.
DNEeKTPOIIUTHYECKAS] TUCCOLMALUA.
CusnbHble U ciiadble 3nekTposuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCa,
HEWTpaJibHAas, IeJI0YHast. BomopoaHbli

MOHSATUSIMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peaKIuy OT pa3IuyHbIX
(haxkTopOB.

Onpenensitb XxapakTep CMEIIEHUs
XUMHYECKOTO PaBHOBECHSI

B 3aBUCUMOCTH OT BHEIITHETO
BozjeiicTBus (mpuniun Jle [llarense).
CocTaBisaTh ypaBHEHUS peaKIUnd
Pa3JIMYHBIX TUIIOB; MOJHBIC U
COKpalIEHHBIEC YPABHEHUS pEaKIUN
MOHHOTO OOMEHA, YYUTHIBAsI yCIOBUA,
MIPU KOTOPBIX ATU PEAKIINHU UAYT

J10 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUS — IPOBEICHHUE,
HaOJII0/ICHUE U ONHCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIINil
HOHHOTO 0OMEHAa, BIUSIHUIO PA3JIMUYHbBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBath NpaBujaM MOJIb30BaHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000OpyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHMYE€CKOW XHUMUH.
OKUCANTENbHO-BOCCTAHOBUTENBHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenue anexkTponusa.
JKcnepuMeHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB U UX NMpeBPaIleHHii:
e /lemoHCTpanuu:

— pa3’0KEeHUE NEPOKCHIA BOIOPOIA

B [IPUCYTCTBUU KaTaJl3aTopa.

e JlaGopaTopHbIE OMBITHI:

— IPOBEACHUE PEAKIIMI NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C OMOIIBIO YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTruueckue paboThI:

Ne 1. Bniusaue paznudabix (akToOpoB
Ha CKOPOCTh XMMHYECKOUN PEAKIIUU.

e PacuérHble 3a1a4u:

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

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aliCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BEIYHCIICHUS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXUMHUUYECKUE
pacyEThI

Hroro no paszneny

13
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Pasznen 2. Heopranuyeckasi Xumus

2.1

MeTaiel

6

Mertamisbl. [lonoxxeHnne MeTaioB

B [lepuoanueckoii cucreMe XMMHUECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtasuioB. O0mMe GU3NIeCKre CBOMCTBA
MeTaIuIoB. [IpuMeHenne MeTamon

B ObITY, IpupoJie U TexHuKke. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HarpspkeHUu MetauioB. O01mue crnocoObl
noJiyueHus: MmetauioB. Kopposzus
MeTauioB. CocoObl 3aIIUThI

OT KOPPO3HH.

OO11as XxapakTepuCcTUKa METANIOB
rnaBHbIX noarpynn (IA-rpymma,
[TA-rpynna) [lepuoanyeckoi CUCTEMBI
XUMUYECKUX 3JIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUS.

OO6m1as XxapakTepuCTUKA METAIIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[lepronnyeckoi CUCTEMbBI XUMHYECKUX
AJIEMEHTOB: Me/lb, LIMHK, XPOM, JKEJIe30.
Baxnenmue coeJuHEHNs] METAJUIOB
(OKCHUIIBI, TUIPOKCHUBI, COJIN).
JKCIePUMEHTATbHbIC METO/AbI
H3Y4YeHMS BellleCTB U UX NMpeBpaLleHMii:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(bakTOB U SIBICHUH.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COETMHEHUN C YIYETOM
CTPOEHUS UX aTOMOB U MOJIOKECHUS

B [lepuonnueckon cucreme
XUMUYECKUX 3JIEMEHTOB

. 1. Menpaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOXKHEUIINX COCTUHEHHM, TOATBEPK 1At
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
PEaKLNiL; TPUMEHECHUE METAIUIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
MCIIOJIb30BaHUE WX AJIS CO3JaHus
COBPEMEHHBIX MaTEepUaIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAJJIOB
OT KOPPO3HH.

PackpbIBaTh CYIIHOCTH OKHCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJieKIusi «MeTasuibl U CIUIaBbD».

e JlaGopaTOpHBIE€ ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AITIOMUHUSA C PACTBOPAMHU KHUCJIOT U
HIeJI04eH;

— Ka4ECTBEHHBIE pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTrueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 1o TeMe «MeTayuibDy.

e PacuérHbie 3a1auu:

— pacudeTsl Macchl (00beMa, KOJIMYECTBa
BELIECTBA) NIPOIYKTA PEAKIIUH, ECITU
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C ONPENEICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEJIBHBIX PEAKIIUN
MOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaOJII0/ICHUE U OITMCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
7a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBasTh pe3ynbTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3alliCy yPaBHEHUH COOTBETCTBYIOLIUX
peaxiuii ¥ 1eiaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHMS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOAUTH BEIYHMCIICHUS

M0 YPaBHEHUSM XUMHUYECKHUX PEAKITHI.
CamMoCTOATENBHO MIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
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JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
JEATEIBHOCTH

2.2

HemeTamisl

Hemeramnsl. [lonoxxeHne HeMeTaljIoB
B [lepunoanyeckoit cucteMe XUMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHuciopoaa, cepsl, hochopa u yriuepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIIIOB.
Kucnopoaconep:xamme KUcioThl.
Bonopoanbie coequHeHUst

HEMETAJIJIOB.

JKCNePUMEHTATIbHbIE METOIbI
U3ydeHNsl BellecTB

U MX MpeBPALCHUH:

e J/[eMOHCTpanuu:

— 00pa3iibl HEMETAIIOB;

— B3auMMOJICHCTBHUE MEJIU C a30THOU
KUCJIOTOM Pa3JIMYHON KOHLICHTPALHH.

¢ JlabopaTOpHBIC OMBITHI:

— Ka4E€CTBEHHBIC PEaKIIUX HA aHUOHBI U
KaTHOH aMMOHMS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATHUSA
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BELIECTB, /ISl 0OObSICHEHUS OTJEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJUIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB H ITOJIOKEHUS

B [lepuonnueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menpeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOTBEPKIASL
ATO ONMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIuu.

XapakTepu3oBaTh BIMSIHUE HEMETAIJIOB
Y UX COEJMHEHUI Ha KHUBbIE
OpraHu3Mbl; OIUCHIBATh IPUMEHEHHE

B Pa3UYHBIX 00JACTAX MPAKTHYECKOM
JEeATEIbHOCTH YEI0BEKa.
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e [IpakTHueckue paboOTHI:
Ne 3. Pemenue skcnepuMeHTAIBHBIX

3amad o Teme «HemeTammp.

e PacuérHble 3a1a4u:

— pacyeThl MacChl BEIIECTBA

W 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HIIN
00BEMY OJTHOTO U3 YYaCTBYIOIIHUX

B PEaKIIUU BEIIECTB; PACYEThl MACChI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
MIPOTYKTOB PEAKIIUH, €CITH OJTHO

U3 BEILIECTB UMEET MPUMECH

2.3

CBs3b
HEOPTaHUYECKUX U
OpTraHUYECKUX
BEIIIECTB

Heoprannueckue n opranudeckue
KucnoTel. Heoprannueckue u
OpraHuyYecKrue ocHoBaHMSA. AMQoTepHbIe
HEOPraHUYECKHUE U OPTAHUYECKHUE
coenuHenus. I'eneTuueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUH.

PackppIBaTh CyIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOT'O OajlaHCa 3TUX PEaKLIUi.
[IpoBOoaUTH peakiuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMbIX BELIECTB,
pacrio3HaBaTh OIBITHBIM ITyTEM
AQHUOHBI, IPUCYTCTBYIOLIME B BOJAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [IO3HAHHUS — IIPOBEJICHHUE,
HaOJII0/IEHUE U ONMCAHUE XUMHYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

IIpencraBiaTs pe3yabTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (popMe
3aIIMCH YPABHEHUM COOTBETCTBYIOIIUX
pEeaKkuy 1 JenaTh BEIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0M U 1a00paTOpHBIM
o0opyI0BaHUEM.

[IpoBOIUTH BBIYKMCIICHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITh CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JEATEIbHOCTH

Hroro no pazneny 17
Pa3znea 3. Xumud u :Ku3Hb
3.1. | XuMus " KU3Hb 4 Ponp xumnuu B o0ecneueHnu PackpeIBaTh posib XUMHUU B PEIICHUU

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

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIAX MPOMBIILICHHOTO TOJY4YeHUs
BOXKHEHIIINX BEUIECTB (Ha IMMpUMEpax
MPOU3BOJICTBA aMMHaKa, CEPHOMN
KHCJIOTHI, METAHOJIA).

UYenoBek B MUpe BEIIECTB, MATEPHAJIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
MCII0JIb30BaHUS JIEKAPCTBEHHBIX

HYHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTHYCCKUX TPOOJIEM YeI0BEUECTBA,
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOTO
oOpallleHHsI ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
’KU3HH, TTpaBrjIa TIOBEICHHS B TICIISIX
cOepeKeHus 3I0POBhS M OKpPYKAIOIEH
MIPUPOTHON CPebl; MOHUMATh BPE]I
(omacHOCTh) BO3/ICHCTBUS HA KUBBHIS
OpraHU3MBbI OTIPEJICTICHHBIX BEIIECTB
cMbica nokazatens [1/IK, mosicHATh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM KHU3HH. bbITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha IpUMepax CocoObl YMEHbIICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3JCHUCTBUS.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM HA COCTOSIHUE OKPYKarOIIEH
Cpebl.

Hcnonb30BaTh MOTyYeHHbIE 3HAHUS U
IpeJICTaBICHUs O chepax
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpUEHTALIUU B BBIOOpE
cBoel Oyayuiel npodhecCHOHAIbHOU
JEATEIBbHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
po0JieM XUMUYECKON U AKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOXKHbBIE ITyTH €€
perieHus

Wroro no pazneny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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