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PabGouass mporpamma mo ydeOHOMY mpeaMeTy «XuMus» (0a30BbId YpPOBEHB)
(mpenmeTHast obsacTh «ECTeCTBEHHO-HAYUHbIC TPEAMETHI») (J1ajieeé COOTBETCTBEHHO —
mporpaMma IO XHUMHH, XHMHs) BKJIIOUYAeT MOSCHUTEIBHYIO 3aIllMCKy, COJIep)KaHHE
00yueHusl, MJIaHUPYyEMBbIE Pe3yJIbTaThl OCBOCHHS MPOTPpaMMBbI IO XUMUH, TIFIAHUPYEMBbIE
pe3yJbTaThl, TEMAaTHYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenbHass 3amucKa OTpa)xkaeT oOIMe LEeId W 3aaud W3YyYCHHS XHMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ HM3YYCHHI0 00Yy4YaroIIMMUCH,
MECTO B CTPYKType Y4YeOHOIo IUIaHa, a TakKe IMOJAXO0Abl K OTOOpY cojeprKaHusl,
K ONPEICIICHUIO IUIAHUPYEMBIX pPEe3yJbTaTOB U K CTPYKType TEeMaTHYECKOIO
TJIaHUPOBAHUS.

Conepxanve oOy4deHHsS pacKpbIBaeT COJIEp)KATENbHbIC JIMHUH, KOTOPBIC
npeuIararoTes JjIs 0053aTeIbHOTO M3Y4YEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHEro
o611ero oopa3oBaHus.

[InaHnupyemble pe3yiabTaTbl OCBOCHHS IMPOTPaMMbl 0 XHMHU BKIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yJbTaThl 3a BECh MEPHOJ OOy4YeHHS Ha YpOBHE
cpeaHero oOIero oopa3oBaHMs, a TAKXKEe IMPEAMETHBIE IOCTHXKCHHUS OO0Yy4aroIerocs
3a KaXKIbIi ToJ1 00yUeHUS.

IMNOACHUTEJIBHAS 3AIIMCKA

[IporpamMMa 1Mo XMMHU Ha yYpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 No 273-®3 «OO6 oOpazoBaHuH
B Poccuiickoii ®enepaunn», TpeOOBaHUII K pe3ysibTaTaM OCBOCHHS (erepanbHOu
oOpa3oBaTeNbHOM MporpamMMbl cpenHero obmiero oopazoanus (DPOII  COO),
npeacTaBleHHbIX B dDenepajbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenuuu mnpenogaBaHusi Y4yeOHOro mnpeaMera «XUMH»
B oOpa3oBarenbHbIX opranuzanusax Poccuiickoii @enepannu, peaqu3yomnX OCHOBHbBIE
o0pa3oBareyibHbIE MPOTPaMMBbl, UM OCHOBHBIX TNOJOXEeHHH «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepaunn Ha nepuon ao 2025 ronma» (Pacnopsixenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTICHUIO 00IIeH
CTpaTerud OOy4YeHUs, BOCIIMTAHUA U Pa3BUTHUS OOYyYarOLIUMXCsl CPEeICTBaAMHU y4yeOHOTrO
npeamera «Xumus» a1 10-11  ximaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuentyanbHble mnonoxeHuss DPIOC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJICp)KaHMS, pEe3yJbTaTOB OOyueHHs U TpeOOBaHUNW K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMM TOJOKEHUSMHU IporpaMma Mo XUMHUU (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00Pa30BaAHUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBApUAHTHOE) TMPEIMETHOE  COJIEp)KaHUE,
onpeaensieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKIOM JdTalie
U3Y4YEeHUs MpeaMeTa, MpeayCMaTpuBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEpKaHUA U
pacrpeiesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;



na€T MpUMEPHOE pacipenesieHne y4eOHBIX YacoB MO TEMATUYECKHM pasieliaMm,
PEKOMEHAYET MNPUMEPHYIO IIOCJIENOBATEIBHOCTh W3YyYEHHUS OTHENBHBIX TEM Kypca
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0coOeHHOCTEH oOydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYI0 HWHTEPIPETALMIO LEJIed W3Y4YeHHs] MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX  IMPUOPUTETOB B CHUCTEME CpeAHero ooOimero  oOpa3oBaHUs,
COZIEP/KATEIIBHOM XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl  CpeAHEro o0mero o0pa3oBaHUs  (JIMYHOCTHBIX,
METaIlpeJMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJOB  Y4eOHO-TIO3HABATEIbHOU
NeATEeIbHOCTH OOy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpOrpaMMe IO XUMHUHU COONIOJieHa MPEeEeMCTBEHHOCTD
¢ (enepanbHOl paboyelt mporpaMmMoil OCHOBHOTO 00IIero oO0pa3oBaHUs MO XUMUU
(mmst 8-9 xmaccoB 0Opa3oBaTEIbHBIX OpraHU3allMii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJYy4aeMO€ BBITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alluu, SBJSIETCS HEOTHEMJIEMOM 4YacThi0 HUX 0O0pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEpPIIAIOIIMM 3TaloOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX LIETIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHusi. ITU
IIEHHOCTHU KAaCaroTCs MO3HAHUSI 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U
oO1el KyJabTypbl 4eNOBEKa, a TaKKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHUS
K CBOEMY 3JI0POBBIO M MPUPOJHOM cpene. Peanmnsyercss xumuueckoe oOpa3oBaHHE
00yyarommxcsi Ha YPOBHE CPEIHEro oO0IIero o0pa3oBaHUs CpPEACTBAMU Y4e€OHOIO
npeaMera « XUuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OIMPEIEIECHbI B IPOrpaMMe
M0 XMMUU C YYETOM cHeludUKA HAYKU XUMUHU, €€ 3HAUCHUS B MO3HAHUU MPUPOABI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Y4éroM OOmux Ielned wu
MPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHET0 OOIIETro
oOpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu QOpMHUPOBAHUU
colepkaHusl TpeaMeTa «XUMHS» YUYTCHBI CIEAYIOIIHNE TOJOXKEHUS O Crlenuduke u
3HAYCHUU HAYKU XUMUHU.

XUMHUSL KakK »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyr poJib
B COBPEMEHHOM IMBWJIM3AIIUU, B CO3/IaHUM HOBOW 0a3bl MaTepHAIbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B JOpMUPOBAHUE PAIIMOHATBHOTO HAYYHOT'O MBIIIJICHHUS, B CO3/TaHHE
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKpY’KaIoIIeM MHpPE KaKk O €IUHCTBE MNPUPOMBI U
yeJoBeKa, KOTopoe (popMupyeTcs B XMMHUHM HAa OCHOBE NMOHUMAHMS BEIIECTBEHHOIO
COCTaBa OKPY’KaOIIEro MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEILECTB, UX
CBOMCTBAMH U BO3MOKHBIMHU OOJIACTSMU MTPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEHTHOTO
TpyJa H IKU3HA Kaxzaoro wieHa oOmiecTtBa. CoBpeMEeHHass XUMHUS KaK Hayka
co3ujiaTelNibHasl, KaKk HayKa BBICOKUX TEXHOJIOTUM HaMpaBjIeHa HA PEIICHHUE TJI00aTbHbIX
po0JIeM YCTOMYNBOTO Pa3BUTHS YETTOBEYECTBA — CHIPHEBOM, JHEPTETUIECKOM, TUIIICBOM,
HKOJIOTUYECKOM O0€30MaCHOCTH U OXPaHbl 310POBbSI.



B cooTBeTCTBUU C 00IIMMHU LEISAMU U IPUHIIMIIAMH CPEHETO 00IIero 00pa3oBaHus
coaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIA ypOBEHb HU3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY 00ydYaromuxcs,
HEOOXOMUMYI0O UM [UJISi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIIOYEHHUSI B KU3Hb COILIMyMa, MPOJOJDKEHUS 00pa3oBaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEN.

CocTaBISAIOIKUMH ITpeAMETa « XUMUS» ABIISIIOTCSA 0a30BbIe Kypchl — «Oprannyeckast
xuMus» U «O01as 1 HEOpPraHM4ecKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP>KaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUWA MO HEOPTaHMYECKOU
XUMUM (C BKJIIOUYEHHEM 3HAaHMM U3 OOlmed XUMHHM) M OPraHUYeCKOW XHUMHH.
dopmupoBaHUe JAaHHOW CUCTEMBbl 3HAHUN NPU H3YyUYEHUU TMpeAMeTa oOecreyrBacT
BO3MOYKHOCThH PAaCCMOTPEHHS BCEIr0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHSITHH,
3aKOHOB Y TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckas XuMmus» chopMHpOBaHa B IpOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K U3YYEHHIO YydyeOHOro Marepuajia U OOyCJIOBJIEHA HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHUEM 3HAHHUI Ha OMpPENENEHHBIX TEOPETUYECKUX YpOBHSX. Tak,
B KypCc€ OpPraHMYE€CKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHHUH BelecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
aKTHUBHBIX COEQUWHEHHI. B Kypce OpraHnyeckoll XHWMHHM TMOJYy4arOT Pa3BUTHUE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHUS II€PBOHAYAIIBHBIC
MPEACTaBICHUS O XUMHUUYECKOM CBS3U, KIACCU(PUKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIINUH.

ITon HOBBIM yryioM 3peHuss B npeaMere «XuMus» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsl UM3YYEHHBIH Ha ypOBHE OCHOBHOrO o00IIero o0Opa3oBaHMUs
TEOPETUUYECKHU MaTepHrall U (aKTOJIOTHYECKHE CBEICHHUS O BEIIECTBAX U XUMUUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHuueckas XuMush» 00ydarommumcst
NPEAOCTABISCTCS BO3MOYKHOCTh  OCO3HaTh 3HAYEHUE TMEPUOAMYECKOrO  3aKOHA
C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX TMO3UIUHN, ITy0Ke MOHSITh UCTOPUUYECKOE
u3MeHeHne (QYHKIUMHA 3TOro 3akoHa — OT oO0oOmaromed A0 OOBICHSAIIIEH Hu
MIPOTHO3ZUPYIOIIEH.

Envnas cucremMa 3HaHUMKM O BAXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOWMCTBAaX M MPUMEHEHUHU, a TaKKE€ O XHUMHYECKUX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JonoyHsercsa B Kypcax 10 m 11 kmaccoB anemeHTamMu
COJICP’KaHUS, UMEIOIIUMHU KYJIbTYPOJOTHUYECKUM U MPUKIATHON XapaKTep. DTU 3HAHUS
CMOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3H XUMUU C APYTUMH HayKaMH, PACKPBIBAIOT €&
poOJib B TIO3HABATEJIBLHONW W MPAKTHUYECKON JAESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKUX
MPWIOKEHUN XUMUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO



U JINYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
nH(OPMAITUIO ¥ IPUMEHSTH €€ JJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYaTbHBIX
U DKCIEPUMEHTANBHBIX MCCIIEIOBATEIbCKUX 3a7ad. B 1einoMm copepkanue yuyeOHOTro
npeaMeTra «XUMHUS» JAaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOr0 U OpPraHUYecKOro MHpa,
0OYCJIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, IT03HABAEMOCTh
OPUPOAHBIX SIBICHUHN MyTEM SKCIEPUMEHTA U PEUICHUS] IPOTUBOPEUUN MEXK]y HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUSCKUX PECYpPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTHI U MaT€pPUaIOB.

B mutane peieHus 3aa4 BOCHHUTAHUS, Pa3BUTHS M COLIMAIIM3AIMN 00YyYarOIIUXCs
MPUHATHIE IPOTPAMMON IO XUMUHU NTOAXOBI K OMPEAECICHUIO COAEPKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUPOBAHUE YHUBEPCATBHBIX YUE€OHBIX JIEUCTBUU,
UMEIOIIMX 0a30BOE 3HAYEHUE JIJIS1 PA3JIMUHBIX BUIOB JEATEIIBHOCTH: PEIICHUS MPOOIIeM,
MOKCKA, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOTUMBIX AJI TPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIIEN0BATEIbCKON JACATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO
B [NI03HAHUU XUMHH.

B npakTtuke npenogaBaHusi XMMUHM Kak Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHus
TaK U Ha YPOBHE CpeJHEro oduiero oopa3oBaHusi, IpU OMPEACICHUHN COJAECPKATEIbHON
XapaKTepUCTUKU LENeHd U3y4eHUus MpeaMeTa HalpaBJICHHUEM IEPBOCTEINEHHOU
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JACSITEIIBHOCTH YeJIOBEKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOUYKH 3pEHUSI TaKOW
MOAXO/] K ONPESICHUIO 1eJIeH N3yYeHUs MpeIMETa SIBISETCS BIIOJHE OMPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUsI TJIABHBIMH 1EISIMU U3YUYCHUS TTPEeIMeTa « X UMM
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSITHS,
byHIaMEHTAIbHBIE 3aKOHBl U TEOPUU XUMHUM, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
NMOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHS;

dbopMupoBaHMEe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB W XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX IJisi TPUHOOPETEHUS yMEHUH
OPHUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIE,
B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HMU;

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

Hapsany ¢ >TuM conepxarenbHas XapakTepUCTUKA LEJNe W 3aJay HU3y4YeHUs
npeaMera B MporpaMMme Mo XUMHUKM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU



C HOBBIMU IIPUOPUTETAMH B CHCTEME CcpeaHero obmero oOpas3oBanusa. Ceronns
B MPEINOJaBaHUU XUMUU B OOJNBIIEH CTEMEHU OTAAETCA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHUsl OOYy4eHMs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHUKA
OI0IIE00pa30BaTENIbHON  OpraHu3alliy, BIAQJACIOIIEr0O HE HAO0OpOM 3HaHUM, a
(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CIOCO0AaMH W YMEHHUSAMH aKTHBHOTO
NOJyYEHUs] 3HAHUI U MPUMEHEHUS X B PEAJIbHOM KU3HU JJISl pELICHUs MPAKTUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHUM npeamera «XHMUS» JOMUHHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

ajanranus OOyYaroIIMXCS K YCIOBUSM JUHAMHYHO DPAa3BUBAIOILEIOCS MHpAa,
(OopMUPOBAHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0O00pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHre y 00y4yaroluXcsl KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE NJISl PAa3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npoOieM, TIOMCKa, aHamu3a W 00paboTku  uUH(OpMAIMK, HEOOXOIUMBIX
JUTS IPUOOPETEHHUS OTIBITA ICATEILHOCTH, KOTOPAasi 3aHUMAeT BaKHOE MECTO B MTO3HAHUHU
XUMHH, a TaKXe JJs OLEHKH C MO3UIUH 3KOJOTMYecKOW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BEIECTB U XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE I[IO3HABATEIIbHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEN O00yYaromUXCsA: CIOCOOHOCTH CAMOCTOSATENBHO MPUOOpPETaTh HOBBIC
3HAaHUS O XWMHU B COOTBETCTBHU C XU3HEHHBIMH MOTPEOHOCTSMHU, HCIOIB30BATH
COBpPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUH [ IOWCKA U aHalIn3a y4eOHOM U Hay4yHO-
MOMYJISIPHON MH(POPMALIMK XUMHUECKOTO COJIEPKAHUS;

(opMupoBaHUe U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAaOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TNpU IUTAHUPOBAHMM U TIPOBEACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTAaHUE Y 00YJaroIMXcsl YOSKIEHHOCTH B TYMAaHUCTHUECKON HAMPABICHHOCTH
XUMHH, €€ BaXHOM pOJM B PEIICHUH TJ00aNbHBIX MPOOJIEM palOHAIbHOIO
OPUPOJIOTNIOIB30BAHUS, TIONOJHEHUS] DSHEPreTUYECKUX PECYpPCOB U COXpPaHEHUs
IPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHUS
K TPUPOAE M CBOEMY 3J0POBBIO, a TaKkXe INPUOOPETEHHs OMNBITa HCIOJIb30BAHUS
MOJTyYEHHBIX 3HAHWNA N7l MPUHITHS TPAMOTHBIX PEHICHWA B CUTYallUAX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.

Henu w 3amauM  uW3ydeHUs MpeaMeTra «XHUMHUS» MOJYYUIU MOAPOOHYIO
METOJMYECKYI0 HHTeprperanuio B pasnene «llnmaHupyembie pe3yiabTaThl OCBOCHUS
IporpaMMbl IO XUMHUW», Ojarogapss yeMy oOecrnedyeHo 4YETKOE MPEICTABIECHUE O TOM,
Kakhe 3HaHUS M YMEHHUS HMEIOT MNpPsMO€ OTHOIICHHWE K pealu3alliil KOHKPETHOM
LEJIH.



B yueObHOM muiane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00acTu «EcTecTBeHHO-HAYUHBIE TPEAMETHI.

OOriee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS XuUMud — 68 uacos:
B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kinacce — 34 yaca (1 yac B HeZIel0).



COJEP) KAHUE OBYYEHUS!

10 KJIACC

Teopernvyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHu4yeckol XuMUU: €€ BO3HUKHOBCHHE, PA3BUTHE W 3HAUYECHUE
B MOJIyYEHUHM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTpPOCHHS OPTraHUYECKUX
coenuHennit A.M. BbytiepoBa, €€ ocHOBHbIe MOyOKEHUS. CTPYKTYpHBIE (DOPMYJIBI
OPraHUYECKUX BEHIECTB. ['OMoJiorus, nzoMepusi. XMMUYECKasl CBSI3b B OPraHUYECKUX
COEAMHEHUSX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupuKaluu OpraHuyeckux BemiecTB. Homenkiarypa
OPraHMYECKUX COCIMHEHUH (CUCTEMaTHYeCKas) U TPUBUAJIbHBIC HA3BAHUS BaXKHEUIITUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

JKCIepUMeHTAIbHbIE MEeTO/IbI M3Y4YeHHUs BelleCTB U UX NpeBpanieHuii

OzHakoMyieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB M MaTepuaiaMi Ha X OCHOBE,
MOJICJTUPOBAHME MOJEKYJl OPraHMYeCKMX BEIIECTB, HAOMIOJEHHE U OIMHMCaHWE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHUYECKUX BEIIECTB IMPU HArPEBAHUU
(utaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psll. MeTaH U 3TaH — NPOCTEHIINE
IPEICTaBUTENN AJIKAHOB: (DU3UUECKUE U XUMUYECKHUE CBOMCTBA (PEaKLUU 3aMEIICHUS U
TOpPEHMUsI), HAX0XKJIEHUE B PUPOJIE, [TOJIyYEHNUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUU pAd. OTWIEH W NPONUIEH —
POCTEUINE MPEICTABUTENN ANKEHOB: (PU3MUYECKUE U XMMHUUYECKHE CBOWMCTBA (peaKLuu
THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUAPATAIMMA, OKHCICHUS | TOJHUMEpU3AIUN),
IIOJIyYEHHE U IPUMEHEHHE.

Ankanauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBoicTBa (peakuusi mnoiuMmepusauuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psAl. AUETUIEH —
NPOCTEUIINHN MPEACTaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakIuu TUJIPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATALUUA, TOPEHUS),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nueckue 1 XUMUYECKUE CBOMCTBA (peaKinu
TaJIOT€HUPOBAHMUSI W HUTPOBaHHWA), MOJyYEHUE WM MpuMeHeHue. Tonyon: cocmas,
cmpoenue, @uauueckue U XumuieckKue Ce0Ucmea (peakyuu 2an02eHUpPoO8aHus u
HUMpOBanus), noiyyeHue u npumenenue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBSI3b
MEXY YIJIEBOJOPOAAMU, MPUHAJIEKAIIUMH K PA3JIUYHBIM KJIACCaAM.

! Kypcusom B TekcTe BbIIEIEHBI D3JIEMEHTBHI COJAEPKAHMA y4eOHOro MaTepuana, KOTOPblE H3yYaroTCs
B O3HAKOMMTEJIBHOM IJIaHE W HE BKJIIOYAIOTCA B COCTaB NpPeIMETHBIX pe3ynbraroB ocBoenus OOII COO
Ha 0a30BOM YPOBHE.



[IpupoaHbIE HCTOUYHUKH YII€BOAOPOAOB. [IpupoaHblil Ta3 U NONYTHbIE HEPTIHbIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOs! nepepadoTku HeTU: IEPEeroHKa, KPEKUHT
(TepMUYECKMM, KaTanuTU4yecKuil), nupoiu3. I[IpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBILIUIEHHOCTH W B ObITy. KamMeHHBIH yroib M HOpPOAYKTHI €ro
nepepadoTKH.

JKCNepUMeHTAIbHbIE MEeTObI M3Y4YeHHUs BelleCTB U UX NpeBpamieHuii

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, Kay9yKOB U pe3uHbI, KosuteKiuu «Hed1by»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUYECKOH padoThI: TIOJy4YECHHUE STUIICHA U U3yUYEHUE €0 CBOWCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA WM TMPOJAYKTa PEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKITUN).

Kuciopoacoaep:kamue opranu4yeckue coeIMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMM MeETaJlJIaMU, TajJOT€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHue. BomopoiHbie CcBsi3U MeXAy MoJieKyJaMu crnupToB. JleiicTBue
METAHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUIICHTJIUKOIb U TJIUIEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiys Ha MHOrOaTOMHbIE CIUPTHhI). JlelicTBue Ha opraHu3M 4enoBeka. [IpuMeHneHnue
TIULEPUHA U STUJICHTIIAKOJIS.

deHOo: CTPOSHUE MOJIEKYJIbI, (PU3NYECKUE U XUMMUYECKUE CBOUCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerusisl u kemoHwvl. opManbIaerui, aleTaibIerua; CTpoeHue, Guznueckue u
XUMHUUYECKHUE CBOMCTBA (peakiuu OKHUCIECHHUS U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakiuun), MoJIydeHue U MPUMEHEHHE.

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

OnHOOCHOBHBIE TIpeseibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsS U YKCyCHas
KHUCIIOTBI: CTpOeHUE, PU3ndecKkue 1 XUMUIECKHE CBOMCTBA (CBOICTBA, OOIITHE /IS Kilacca
KHCJIOT, peakuusi dSTepudukainuu), mnoaydyeHue u mnpuMeHeHue. CrTeapuHOBas H
OJICMHOBASI KUCJIOTHI KaK MPECTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIA
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxxable dQUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIIOKHBIX
a¢upos. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOJOB (MOHO-, JAW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTerImii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJICKYJIbI, (DU3uYecKre
U XUMHYECKHE CBOMCTBa (B3aumojeiictBue ¢ rujapokcugoMm wMmenu(ll), oxucienue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIIOKO3BI),
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HaxXOXJIEHHE B MPHUpOJE, MpUMEHEHHe, Ouonornueckas poiab. Porocurre3. OpykTo3a
KaK M30Mep TITFOKO3bI.

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

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
EJUTI0N03bI. PU3NYECKUEe M XUMHUIECKUE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBCHHAS
peaKIus ¢ HOJ0M).

JKCIePpUMEHTAJIbHbIE MeTOAbI H3y4YeHHs] BelleCTB M UX NpeBpalleHui

[IpoBenenue, HAOMIOACHUE M OMUCAHHE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE 3TaHOIA OKCUIOM
menn(Il)), MHOTOaTOMHBIX CHHPTOB (B3aMMOAEWUCTBUE TIHUIEPUHA C THAPOKCHUIOM
veau(ll)), anpaernnoB (OKMCICHME aMMHAuHBIM pPacTBOpoM okcuga cepedpa(l) u
rugpokcuom  Meau(ll), B3aumopeiicTBue Kkpaxmana € HOJOM), IPOBEICHUE
IPAKTUYECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHON KUCIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HUCXOJHOTO BEIIECTBAa MJIM IIPOJAYKTa peaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O M3 UCXOJIHBIX BEIICCTB WJIM IIPOTYKTOB PEAKIINH).

A3oTcoaep:xaniue opraHudeckue coeTMHeHus

Amunvl. Memunamun u anuiun: cocmas, cmpoenue, usuyeckue u XUMU4ecKue
ceolicmea (2openue, 83aumooeticmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe coeAuHeHUs. Dusznyeckue u
XUMHUUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpe TIIMIKHA). bruojornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

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

JKCIePUMEHTAJbHbIE METOAbl H3yUEeHHS BelIeCTB M UX NMpPeBpalleHuil
HaOnronenne u omucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJKOB
IIpU HarpPEBaHUM, IIBETHBIC PEaKIIMK OCIIKOB.

BbicokomoieKyJIsipHbIe COeTUHEHUS]

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOJTMMEPHU3aIINHI, CPEIHSSI MOJICKYJISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
TOJIMKOHICHCAITUS.

IInacmmaccol  (nonusmuien, NOIUNPONUTIEH, NOJUBUHUIXIOPUO, NOIUCUPOIL).
Hamypanvnotti u cunmemuueckue Kkayuyku (6ymaoueHosulil, XJI0PONPEeHO8bill U
usonperogulil). Bonoxna: namypanvhvle (X10nokx, wepcmv, WENK), UCKYCCMBEHHblE
(ayemammuoe 80JI0OKHO, UCKO3A), CUHRmMemu4ecKue (Kanpox u 1aecam,).
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JKCcNepuMeHTAbHbIEe MeTOAbI H3YUeHHs] BellleCTB M UX NMpeBpalleHn i
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H

Peasmmzannst MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK M TOHATHM, SBILIFOLNIMXCS CHCTEMHBIMU JUISI OTACIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalU3, CUHTE3, KJIacCU(UKaLMs, TEPUOANYHOCTD, HAOIIOICHUE, U3MEpPEHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (U3HUYECKUE
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buonorust: knerka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe,
(doTOCHHTE3, OMOJOTUYECKH aKTUBHBIE BEllecTBa (OEJIKH, YTIEBObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJBI, IOJE3HBIE HCKONAEMbIE, TOIUIMBO,
pPECYpCHI.

TexHonorus: NMUUIeBblEe MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUSA, MOIOUIUE
CpenCcTBa, JEKapCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTeprabl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMUM

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 00O0JIOYKA.
DHEpreTU4YecKrue YPOBHM, IMOAYPOBHU. ATOMHBIC opOWTamu, s-, P-, d- SJIE€MEHTHI.
Oco6eHHOCTH pacIpeeeHUs JICKTPOHOB 10 OPOHUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YETBHIPEX MEPUO0B. DIECKTPOHHAS KOH(DUTYypaIKs aTOMOB.

[lepnomnueckuii 3akoH u Ilepuoguueckass cHUCTeMa XUMHYECKHX DJIEMEHTOB
J.UN. MenneneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M llepmognueckod CHCTEMBI
xuMudeckux 3memeHToB [[.1. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX WUMU
MPOCTBIX M CJIOXKHBIX BEIHIECTB IO TpynnaM W NepuojaM. 3HauYCHHE MEPUOTUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHnue BeliecTBa. XUMUYECKas CBSI3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMOoJIsIpHAsE W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHON XMMHUYECKOU CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTh. CTeneHb OKUCIeHUs. IOHbBI: KaTHOHBI
1 aHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BemiecTB. ['eHeTWueckass CBsS3b HCOPTaHMYECKUX  BEIIECTB, IPHHAJJICIKAIIIX
K pa3jIMYHbIM KJIaccaM.

Xumudeckas peakuus. Kinaccudukanus XUMUYIECKIX peaKIfii B HEOPTaHUIECKOM
U OpPraHMYecKOM XUMUHU. 3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3NuyHbIX ¢aktopoB. OOpaTUMbIe
peakiuu. XuMudeckoe paBHOBecue. DakTOphI, BIUSAIONINE Ha COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIAasA, HEUTpaibHas, meaouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoauU3 HeopeaHuueckux u
Op2aHU4ecKux euecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE — peakiuu. [lonamue 06  anekmponuze
pacniasos u pacmeopos conell. llpumenenue snekmponusa.

JKCNepUMEHTAJbHbIE METO/IbI H3YUYEeHHUS BellleCTB U UX NMpeBpaleHuil

Hemonctpanusa tabmun «llepuogudeckass cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», H3ydeHUE MOJCJICH KPUCTAUIMYECKUX PEHIETOK, HaOIIOJCHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KATaIU3aTOpa, OMNPEIECIECHUE CPEObl pPacTBOPOB BEIIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkIumn».

PacuéTHble 3a1a4n
PacuéTel mo ypaBHEHHSIM XUMHUUYECKHX PEAKIUMK, B TOM YHUCJIE TEPMOXUMHUUYECKHUE
pacU€Thl, paCUETHI C UCIIOJIBL30BAHUEM MOHITHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
sanemenToB /.M. MenzaeneeBa u 0cCOOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPOINMS HEMETA/UIOB (HAa MpHUMeEpe KHUcCaopoja, cepsl, docdopa u
yTaeposa).

XHUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHHUH (OKCHUIIOB, KHUCIOPOICOIACPKAIIUX
KHCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmMeHeHrEe BaXXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUU.
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Meramnbl.  Ilosmoxxenne wmertauioB B llepuoauyeckor cCUCTEME XUMHYECKUX
anemeHToB J.M. MenaeneeBa. OCOOEHHOCTH CTPOECHHMSI AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢u3myeckue cBoWcTBa  MeTaioB. CrlaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crocoObl MoaydeHHs: MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3awumol om kopposuu. [IpumeHeHne METaioB B OBITY U TEXHHKE.

JKcNepuMeEHTAbLHbIE METO/IbI H3YUEeHHUs BEelleCTB U UX NMPeBpaleHuii

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/lady, HAONMIOJCHUE U OINUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KaYeCTBEHHbIEC PEaKI[MU Ha KATHOHBI METAJLIIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XumMud M )KU3Hb

Ponp xmmunm B o0O0eCEUeHHMH HSKOJOTHYSCKOM, HDHEPreTHYECKOM M IMHIINEBOM
0€301acHOCTH, Pa3BUTHH MEIUIIMHBI. [IoOHITHE 0 HAYYHBIX METOJaX MO3HAHUS BEIICCTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)XHEMIIINX BEIICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuaibl,  KpPACKH, CTEKJIO, KEepaMHKa,  MaTepUaIbl
JUISL DIICKTPOHUKH, HAHOMAaTEpHaslbl, OPTaHMYECKUE U MUHEPAIbHBIC YI0OPCHHS.

XuMHsT H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia OE30MaCHOTO MCIOJIB30BAHUSI MPENapaToB OBITOBOW XHUMHH
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMeTHbIX CBA3€H NMpU U3Y4eHUH OOILIEeHd W HEOpPraHUYeCKOU
xuMHuM B 11 Kjacce OCyIecTBISETCS Yepe3 MCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TOHSATUN, SBJISIIOIIUXCA CUCTEMHBIMH I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO61ire ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKanus, NEPUOJUYHOCTh, HAONIOJCHHE, SKCIEPUMEHT,
MOJEIINPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®usnka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, JHEPIeTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTemMa, onocdepa, 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, (dapmaneBTUYECKAS IIPOMBILIIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpernaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YUYaIOIIUMUCS
nporpaMMm CpeiHero oOmero o60pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
PE3yJIBTaTOB OCBOCHHS MPOTPAMM CpPeIHEro 001ero oopa3oBaHus SBISETCS CUCTEMHO-
JeSATETbHOCTHBIN OIXO/I.

B cooTBeTrcTBUM € CHUCTEMHO-AEATENBHOCTHBIM TOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIhTATOB OCBOCHHMS MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIJICTICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXAaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CAMOOIIPEACIICHUIO;

HaJIMYyue MOTUBALIMHU K 00YUYEHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUNW JMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIMMHU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYKE MPABOCO3HAHUS IKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTABUTH IIEJH
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS IIPeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCHUTATENHHOU JCSATEIHHOCTH B COOTBETCTBUM C TyMaHUCTUYECKHUMHU,
COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJI€aJIaMH POCCUICKOTO
rpakIaHCKOT0 OOII€CTBA, MPUHSITHIMU B 00IIIECTBE HOPMAMH U MIPABUJIAMU TTOBEICHMUS,
CIOCOOCTBYIOIIMMHU TIPOIIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO
CTAaHOBJICHUS JINYHOCTH O0YUYarOIIHNXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MpeaMera  «XUMHUS»  OTpaKaroT
c(hOPpMHUPOBAHHOCTh  OMbITA T[IO3HABATEJIBHOW M  MPAKTUYECKOW  JIeITEIbHOCTHU
00yYaroIMXCs MO pean3alii NPUHATHIX B 00I1I€CTBE IIEHHOCTEN, B TOM YHCJIE€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSA:

OCO3HaHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBXCHUS K 3aKOHY U MPABOIOPSIKY;

MPE/ICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IMPH CO3JAHUU yUCOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBIMOJIHECHHA XUMHYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3E PA3JIUYHbIX BUJOB YUE€OHOU AESATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIHTAHMSI:

LEHHOCTHOTO  OTHOUIEHUS K HCTOPUYECKOMY M HAYyYHOMY  HACIIEIUIO
OTEYECTBEHHOWN XNMHH;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
OPUMEHEHUS XHWMHH, OCO3HAHHSI TOrO, 4YTO JIOCTHMIKEHUS HAYKH €CThb pe3yJibTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U MIPAKTUKOB;

MHTEpECa U IO3HABATEIbHBIX MOTHBOB B IOJIYYEHHH U TOCIEAYIOUIEM aHaIU3e
uH(GOpPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBbI
1 [ICHHOCTH,;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE U TTOCTYIIKM CBOUX TOBAPUIIEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEACTBUAN ITUX IMOCTYIIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 3[10POBbI:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0€30MacHoro oopasa *u3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3MYECKOMYy U IICHUXUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
MMOBCEAHEBHOM KW3HU U B TPYIOBOM JAEATECIBHOCTH;

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

OCO3HaHUSl TIOCHEACTBUA U HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOro BOCIIUTAHMA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEIHCKON IESITEIbHOCTH,
00I11eCTBEHHO T0JIE3HOM, TBOPUECKON U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HAa AKTMBHOE Y4aCTHE B PEIICHHM MPAKTUYECKHUX 3a/1ad COLMAIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpEca K TMPAKTUYECKOMY H3y4eHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM YHCJIE HA OCHOBE MIPUMEHEHUS TTPEAMETHBIX 3HAaHUH M0 XUMHUH;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHMs,
Oynymei mpodeccun M peaqu3aii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMHH, HMHTEPECOB U TMOTpeOHOCTEH
o0111eCcTBa;
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6) 3K0JI0rM4eCKOro BOCIUTAHUS:

AKOJIOTMYECKH II€J€CO00pa3HOro OTHOLIEHUS K NPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

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

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BaHNUS;

AKTUBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpEl OKPYKAIOIIEH NPUPOIHON
cpene, yYMEHHA MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE IOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOIO DKOJIOTHYECKOTO MBINUIEHUS, JKOJOTHYECKON KYJIBTYPHI,
ONBITA JESATEIBHOCTH JKOJOTMYECKOM HAIPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B [103HABATEIbHON, KOMMYHUKAaTUBHOW U COI[MAJIBHOM NMPaKTHUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MMOHMMAaHUS CIIeUU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pAalMOHAJIBHOTO HAYYHOI'O MBINUIEHHUS, CO3JaHUU ULEJIOCTHOIO MPEACTaBICHUSA
00 OKpyXaroleM MUpEe KaKk O €AMHCTBE MPUPOJIBI U YEIOBEKA, B O3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH MpoOJieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUH JJIs1 COBPEMEHHOM LIUBUIIU3AIUU: B €€
T'YMaHUCTUYECKOW HAMPABICHHOCTH W BAXXHOW pOJM B CO3JlaHUM HOBOW 0a3bl
MaTepUaNIbHONU KYJIBTYphI, pPEHICHUU TJI0OANBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKON, TTUIIEBOM 1 IKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTUM MEIUIMHBI, 00CCIICYECHUU YCJIOBUU YCIEHIHOTO TPyAa U HKOJOTHYECKHU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOIb30BATh IMOJTydacMbIe
3HAHUS JJIs aHalii3a U OOBSICHEHUS SIBIICHUNM OKPYXKAIOIIETO0 MHpPA U MPOUCXOASIINX
B HEM U3MEHEHUM, YMEHHS jenaTh 0OOCHOBaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO MTOJTYYEHUSI IOCTOBEPHBIX BHIBOOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEPECA K ITO3HAHUIO U UCCIIEIOBATEIBCKOM AESATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJyY€HUIO HOBBIX 3HAHUU MO XMMHHU B COOTBETCTBHUM C >KU3HEHHBIMU
OTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiuyHbBIX cdepax mnpodeccrnoHaabHOMI
JEATEIIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yibTaThl OCBOCHUS YUEOHOI 0 IpeaMeTa « XMMUs» Ha YPOBHE
cpeaHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HAYNMBbIE UL (dopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpPEIMETHbIE) OOIeHAyYHbIe TIOHATHSA, OTpPaXKaIOLIHe
I[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIU(PUKY METOI0B MTO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELLIECTBO, YHEPTHs, SIBICHUE, MPOIECC, CUCTEMA,
HAY4YHBIA (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEIOBAaHUE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHblE yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHUKAaTUBHBIE,
peryJaTUBHBIE), obecreunBarone GopMupoBanne (QyHKIIMOHATFHOW TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIIuXCs;

CIIOCOOHOCTh OOY4YaOIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE IEMCTBUS B TO3HABATEIILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHble pe3yJIbTaThl OTPAXKAOT OBJIQJACHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSAMU.

Ilo3HaBaTeibHbIe YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue JelicTBUA:

CaMOCTOSTENbHO (hOPMYJIUPOBATH U AKTYAJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTbH PE3YJIbTATHI ICATCIBHOCTH C MIOCTABJICHHBIMH LETAMU;

KCMOJIb30BaTh IPU OCBOEHUH 3HAHUMN MPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIICIISATh
XapAKTEPHbIC MPU3HAKH TIOHSATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BATh
COOTBETCTBYIOIIUE TOHATHUS 111 OOBSICHEHUS OTJICNIbHBIX (DAKTOB U SBJICHUN;

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

YCTaHaBIIUBATh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXKIYy  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PaCCYyX JeHUs (MHAYKTUBHBIC, ICNYKTUBHbIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTHM M TMPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJIICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

NPUMEHATH B TPOLECCE TMO3HAHUSA, HCMOJIB3YEMbIE B XUMHUH CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) BJEeMEHTa, XUMUYecKas (opMmysa, ypaBHECHHUE XUMHUYECKONW pEaKIuu —
MIPU pelIeHUH yYeOHBIX MO3HABATEIHHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABICHUSA [JI BBISBICHUS XapaKTEPHBIX MNPU3HAKOB HN3Y4aeMbIX
BEIIECTB U XUMHUYECKHX PEAKIUU.
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Bba3oBble uccienoBarTebLCKHeE 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O ITO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€KW U 33Ja4d HCCIEAOBAaHHUsSA, UCIIOIb30BaTh MOCTABICHHBIC U
CaMOCTOATENHLHO C(OPMYIMPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS TUIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHMS, COCTAaBIATH
000CHOBaHHBIN OTUET O MPOJIETIaHHON padoTe;

MpPUOOPETaTh OIBIT YYCHHUECKON HCCIeA0BATEIbCKON U TPOSKTHOM IeATETHHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY ITOMCKY METOJIOB PELLIECHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITIO3HAHUS.

Pabora ¢ undopmanueii:

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

(opMyIUpPOBATH 3alPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uHpOpMaIu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yYEOHbIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TMYHBIX TTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KayeCTBE CPEJCTBA MPHU padOTe C XUMUYECKOU
uHpopMalueit: MPUMEHSITh MEXIIpEIMETHbIE ((PU3NUEeCcKre U MaTeMaTUYeCKUeE) 3HAKU U
CUMBOJIBI, (hOPMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIe eiiCTBHS:

3aaBaTh BOIPOCHl IO CYIIECTBY OOCYyXJaeMOW TemMbl B XOJ€ Juajora
W/WIM  TUCKYCCHM, BBICKa3blBaTh WU, (DOPMYIMpPOBATH CBOM MPEHAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYIIaTh C NPE3ECHTAlUEd pe3yJbTaTOB I103HABATEIBHOW JIESITEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IPHU BBIIOJHEHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKOHM padoOThl IO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealu3alid y4eOHOro NpoekTa U (HOPMYIHPOBATH BBIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEAOBAHUM ITYTEM COTJIACOBAHUSA IO3ULHMN B XOIE
00CyXIeHHUs] 1 0OMEHa MHEHUSIMU.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE eliCTBUA

CaMOCTOSITENIbHO  IUTAHUPOBATb M OCYIIECTBISATH CBOIO  I[MO3HABATEIbHYIO
NeSATEIbHOCTh, Ompefensss e€ Iend | 3aJadd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii ITOPUTM JCHCTBHI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOCO0 MX
pelieHus ¢ y4éToOM MOJy4YEHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUYECKUX PEaKIINIX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JESATEIBLHOCTHM HA OCHOBE CaMOaHalu3a u
CaMOOIIECHKHU.

NNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMHUH B TO3HAHUM SIBJIICHUN PUPO/Ibl, B POPMUPOBAHUI
MBILUIEHUSI U KYJIBTYpPbl JIUYHOCTH, €€ (PyHKIHOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL pElIeHUs] TMPAKTHYECKUX 3a7a4 U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3710pPOBbBIO U IIPUPOJHOU CpELE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHNUW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIAraoIne
HNOHATUA (XMMHMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAas 000J0YKa aToOMa, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBS3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpali€HHas ), MOJb, MOJISIpHAs Macca, MOJISIPHbIA 00bEM, YTIIEPOIHBIN
CKeJeT, (yHKIMOHAJIbHAs IPyIa, paguKai, H30Mepus, H30Mepbl, TOMOJIOTHYECKUH psI,
TOMOJIOTH, YTJEBOAOPOJbI, KHCIOPOA W a30TCOACpkKALIME COCOUHEHHs, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopust crpoeHus oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0H COXpaHEHHsI MaCChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKU SI3bIK XUMHUH; MUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHUs NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBJICHWM,
(aKTOJOTMYECKHE CBEIAEHUSI O CBOMCTBaX, COCTaBe, IMOJYYEHHUH U 0€30MacHOM
UCIIOJIb30BAaHUM BAXKHEMIIMX OPraHMYECKUX BEUIECTB B OBITY M IPAKTUYECKON
NEeATEIIbHOCTH YEIIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHblE MPU3HAKU [OHSATHUH,
YCTAaHABJIMBAaTh HX B3aWUMOCBSA3b, MCIIOJB30BaTh COOTBETCTBYIOUIUE  ITOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS M IIPEBPALEHUN OPTaHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh ~ YMEHHMH  HCIONb30BaTh  XMUMHUYECKYI0  CHUMBOJIMKY
JUTSI COCTaBJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOM ) popMy
OPraHMYECKUX BEILECTB U YPAaBHECHUN XUMHUUYECKUX DPEAKLMM, U3rOTABIMBATh MOJIEIU
MOJIEKYJ OpPraHMYECKMX BEIIECTB I WIUIIOCTPALMM HMX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAAJICKHOCTh H3YyUYEHHBIX
OpraHUYeCKUX BEIIECTB [0 UX COCTaBY U CTPOEHHUIO K ONPEACIEHHOMY KiacCy/TpyIie
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COCNMHEHUN  (YIJIEBOJAOPOABI,  KHCIOPOJ W  a30TCOJAEpXkalUe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMS), JaBaTb WM Ha3BaHUS II0 CHCTEMAaTHYECKOU
Homenknatype (IUPAC), a Takxe NPUBOAWTH TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHWYECKHX BEIECTB (3TUJICH, MPOIUJICH, alleTUJICH, STUIICHTIIMKOIIb, TIIUIIEPHUH, (DEeHOI,
dbopManbaerua, aneranbIerua, MypaBbHHas KHUCIOTA, YKCYCHas KHCJIOTA, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TITI0K03a, GPYyKTO3a, KpaxMal, HEeJUTI003a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATh BUIBI XUMHUYECKOM CBSI3U B OPTaHMYECKIX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

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

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, 3TUJICH, MPOIMWICH, aleTulieH, OyTaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30)1, METaHOJ, 3TaHOJ, ATWJICHIJIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeru,
MypaBbUHAasi U YKCYCHas KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HHUMH YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCTIOJIBb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTb HCTOYHUKH YTIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
IPUMEHEHHUE POAYKTOB IepepaboTKy;

c(hOpMHUPOBAHHOCTH YMEHUM TPOBOJAUTH BBIUUCICHUS 10 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTAa PEAKIUU T10
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIJHOTO M3 MCXOAHBIX  BELIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU W3YUYCHUH BEIIECTB U XUMHUYECKHUX
ABJeHUN (HAONIOJEHNE, W3MEpPEHUe, HKCIEPUMEHT, MOJCIMPOBAHUE), HMCIOJb30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS Uil IPUHSTUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM,;

c(hOPMUPOBAHHOCTh YMEHUW COOJIIOATh MpPaBWIa TMOJIb30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPABUIIA OOPAIIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpAllEHUsT OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJIYYEHUE
ATWIEHA U HM3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKI[MUM OPraHUYECKHUX BEIIECTB,
neHaTypanus OeNKOB MpW HarpeBaHUU, I[BETHHIE PEAKIMU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMU U JIAOOPAaTOPHBIM
000pyIOBaHUEM, NPEACTABIATH PE3YyJIbTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (popme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;
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COPMUPOBAHHOCTb ~ YMEHMI  KPUTUYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
UH(pOpPMaIINIO, OJTYyYaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaCCOBOM MH(pOpMAIH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOro
NIOBEJICHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B LEJIAX COXPAHEHMSI CBOETO 3/I0POBbS U
OKpY’)KaroIlel NPUPOAHON Cpellbl, OCO3HABaTh OINACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHu3Mbl ONPEIETEHHBIX OPraHNYECKUX BELIECTB, MOHUMAas cMbica nokazarens [1/K,
NOSICHATh HAa MNpPUMEpPax CHOCOObIl YMEHBIICHHS M MPEAOTBPALICHUS WX BPEIHOTO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

g O0yYaromMXCsi C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

IV CIENbIX M CIA0OBUIANIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJb30BaTh PelbedHO
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeoOpraHWYecKas XUMUSH
OTPaXKAKOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOM COCTAaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTHUHBI MHPA, POJIM XMMHHU B IO3HAHUU SIBIICHUW TPUPOJBI,
B (OPMUpPOBAHMM MBIIUJICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHUOHAIBLHOU
I'PAMOTHOCTH, HEOOXOIWMOW IS PEIICHUS NPAKTHYECKUX 3aJad M OKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOCTh, CTEICHb OKHCJICHUS, XHMHYECKass CBsA3b (KOBaJCHTHAas,
HMOHHas, METANINYECKAs, BOAOPOJIHAS ), KPUCTALIMYECKAS PEIIETKA, TUITBI XUMUUYECKUX
pEeaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJIUTHI, HIEKTPOJUTHIECKAS AUCCOLMALNS,
OKHCJIUTENIb, BOCCTAHOBUTEIb, CKOPOCTb XHWMHUYECKOM pEaKIuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHbI (TEOPHUSL DJCKTPOIUTUYECKOW JIUCCOILMAIIUH,
nepuoguueckui 3akoH .M. MeHneneeBa, 3akOH COXpaHEHHUS MACCHI BEUIECTB, 3aKOH
COXpaHEHMS W TMPEBpaIEHUs SHEPTUM MPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XHMHH, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME€ B OCHOBE
MOHUMAHUSI TMTPUYMHHOCTH M CUCTEMHOCTH XHMMUYECKUX SIBJICHHM, (PaKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyYCHUH 1 0€30MMaCHOM UCIOJIb30BAHUN BAKHEHTIIHX
HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JIEATETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTepHbIC TPU3HAKKA TOHSTHUH,
YCTAHABIIMBAaTh WX B3aWMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIME  IOHSTHUSA
IIPU OMMCAHUHM HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUM;
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COPMUPOBAHHOCT ~ YMEHMHW  MCIOJNB30BaTh  XMUMHUYECKYKD  CHMBOJMKY
JUIL  COCTaBJleHHs (OpMyJa BEIIECTB W ypPAaBHEHHH XMMHUYECKHUX PEaKLH,
cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBMaibHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Has U3BeCTb, IUTHEBAS COJA, IUPUT U APYTHUE);

c(OPMUPOBAHHOCTb YMEHUU OIpPENEISATh BAJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KoBaJICHTHasi, HOHHAs, MeETaJUIMYECKas, BOJOPOAHAs) B COCIUMHEHUSX, THI
KPUCTaJUIMYECKOW PEeIIETKH KOHKPETHOTO BEIIEeCTBAa (ATOMHAs, MOJIEKYJISIpHAS, HOHHAS,
METaJUINYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COECAUHEHUMN;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAMICIKHOCTH HEOPTaHUYECKUX
BEIIECTB IO UX COCTAaBYy K OMNPECIEHHOMY KJIAacCy/TpyIIe COeAWHEHHH (TpoCThie
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAHHUSA, KUCJIOThI, aM(OTEpHBIC
TUJIPOKCH/IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI HNEPUOAMUYECKOIO 3aKOHA
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX JJIeMeHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemenToB J[.M. MenneneeBa, HCNOIB3Ys IOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOHUTAIINY,
(QHEPreTHUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB
XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHWH MO nepuonam u rpynnam llepmoanueckon
CUCTEMBI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBAa  HEOPraHMYECKHMX  BEIIECTB  Pa3JMYHBIX  KJIACCOB,  ITOATBEP)KIAThH
CyLIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BELIECTBAMU
C TIOMOIIBIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIM;

cOPMUPOBAHHOCTh ~ YMEHHUS  KJIaCCU(PUIMPOBATh  XUMHUYECKHE  pPEaKIUU
[0 pa3MYHbIM MpHU3HAKaM (YHCIy M COCTaBy pPEAarupyroluX BEIIECTB, TEMJIOBOMY
addekTy peakuuu, H3MEHEHHMIO CTENEHEW OKHCIEHUSI DJIEMEHTOB, OOpaTUMOCTH
peaKlMK, YYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEAKUUW Pa3IMYHBIX THUIIOB,
MOJIHBIE W COKpAIEHHBIC YPAaBHEHUS PEAKIMM MOHHOTO OOMEHAa, yYMThIBasl YCJIOBHUS,
IIPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLIA;

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

cOPMHUPOBAHHOCTh ~ yYMEHUH  pACKPbIBATH  CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaKkuu;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT PA3IUYHBIX (HAaKTOPOB; XapaKTep CMEILIEHUS XMMHUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE IMPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTh MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIIAIIAX U IKOJIOTHICCKUX
npo0iemMax XuMHUYECKOTO MMPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUYECKHUX
peakIMsIX, MacChl BEIIeCTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB, TEIJIOBOTO 3¢ dekra
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAaHECHUS
SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCyJ10i U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIA OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATH  XMUMHYECKUN
AKCHEPUMEHT (pa3lioKEHHE TMEepPOKCHAa BOJOpPOJa B MNPUCYTCTBUU KaTaauzaTopa,
ONPENECTICHUE CPENIbl PACTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIMU Ha Cylb(aT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUS, pelIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «Hemeramib)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH MPHU 0OpAIlleHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyIOBaHWEM,  TPEACTaBIATh  PE3yJbTaTbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUHW COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyld H3 pPa3HbIX HCTOYHHKOB (CpEICTBAa  MacCOBOM
KOMMYHUKaIu, THTepHeT 1 Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIOATh MIPaBUila SKOJIOTUYECKH 11eJIeCO00Pa3ZHOTO
MOBEJICHUS B OBITY U TPYIOBOM ACATEIBHOCTU B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXawuel MTPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JICHCTBUSI HA JKUBBIC
OpPraHW3Mbl ONPENCIEHHBIX BEIIECTB, MOHMMAas cmbicha nokazarens [IJIK, moscHATH
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAILCHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpraHu3M YEJIOBEKA;

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

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins ayis 3anucu xumMudeckux Gopmyi.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanme
No KommuectBo OcCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cofepaHue
/11 4acoB oOy4Jaronuxcs
y4eOHOTO0 IpeameTa
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYECKUX
COEAMHEHUM

A.M. bytnepoBa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHUE B I1OJIYYEHUU HOBBIX BEIIECTB
Y MarepuaioB. Teopus CTpoeHus
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKas CBSA3b

B OPTAaHUYECKUX COCAUHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiaccupuKauu
oprannyeckux Beniects. HomeHnknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
HA3BaHUS BAXKHEUIINUX MTPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
IKCIIePUMEHTAILHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

[IpuMEHATH NOJIOKEHUS TEOPUU
CTPOEHUSI OPraHUYECKUX BELIECTB

A. M. BytnepoBa st 00bsiCHEHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUJISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpaIl€HHON ) POpMyIT OPraHMYECKUX
BEIIECTB.

OnpenensaTs BUbl XUMUYECKOH CBSI3U
(onIuHapHBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHEHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IPUPOJIE, XaPAKTEPU30BAThH €€
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e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3iamMmu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIEHUIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHbIEC OIBITHI:

— MOJIECTMPOBAHNUE MOJIEKYT
OpraHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMmH.

HabmroaTe 1 onuceiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbIC
YTIIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTHYECKHM psiA. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, ITOTYUEHUE U
MpUMEHEHNE

2.2 | HenpenenbHbIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHMUs,
raJIOr€HUPOBAHMs, TUIpaTaLUH,

PackpeIBaTh CMBICIT U3Y4aeMbIX
MOHATUH (BBISBIISATH UX XapaKTEPHbIE
NPU3HAKH), YyCTAHABIMBATH UX
B3aMMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOILME ITOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHHS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOopMyJT OpraHUYECKUX
BEILIECTB.

YcraHaBaMBaTh NPUHALIEKHOCTD
BEILIECTB K OIIPEAEICHHOMY KJIacCy
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OKHUCIICHHUS U TIOJTUMEPU3ALIUN )
HaXOXJICHUE B PUPO/IE, TOTYYCHUE U
MIPUMEHEHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagueH- 1,3, xumuueckoe
CTPOEHHUE, pEaKIUs MOJIMMEpPU3aALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AIIETUJIEH — POCTEHIITUI
MPEJCTABUTENb A IKUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, (PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIUH
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HAXOXKICHUE

B IIPUPO/IC, TTOTYUYEHUE U TPUMEHEHHE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3MYECKUE U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejioBeKa. I 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPO/IOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTU4YECKON HOMEHKIIATypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOIOB.

OnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH
KOBaAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI TTOTYYSHHS TUITHYHBIX
MPEJCTABUTENICH Pa3IMUHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISTE TEHETUYECKYIO CBSI3h MEXKTY
YIJIEBOJIOPOIAMH U TTOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUi C UCITOJIb30BAaHUEM

CTPYKTYPHBIX (OpMYIL.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NIEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKU HEPTH, UX TPUMEHEHUE
B MPOMBIIIUICHHOCTH U B OBITY.
KameHHBI yroyib 1 IPOIYyKTHI €T0
nepepadoTKH.

IKCIEPUMEHTAIbHbIC METOAbI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e J[emoHCTpaIuu:

— komtekuuu «HedpTtb» 1 «Yronb»;

— BuaeodparmenT «Bynkanuzarms
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHOE ONpeIeNICHHE yriepoaa
Y BOJIOPOJIa B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IaMu
MJIACTMACC, KAYYyKOB U PE3UHBIL;

— MOJEIUPOBAHNE MOJIEKYI
YTIE€BOAOPOIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

Ne 1. Tlonydenue sTuIeHA U U3Y4YEHUE
€ro CBOUCTB.

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 (JJAOOPATOPHBIE ONBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBAHHUS, a TAKIKE
npaBujIaM oOpalieHusl C BeIeCTBaMHU

B COOTBETCTBUU C UHCTPYKLUSIMU
BBITIOJIHEHUSI Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKHUX padOoT M0 MOJIYYEHUIO U
U3YYEHUIO0 OPTaHUYECKUX BELIECTB.
IIpencraBiATs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOANTE BBIUUCTICHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(bopMyIIbl OPraHuYeCcKOro BEIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
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e PacuérHrle 3a1auu:

— OIIpEIENIEHNE MOJIEKYJIIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peakuuu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILIECTBIISATH CBOIO [TI03HABATEIbHYIO
NESTEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOW y4eOHON
JeSITeTbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKue COCAUHCHUA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKUE K XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
YyeJIOBEKa.

MHOroaToOMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnonornueckoe 1eUCTBUE

Ha OpraHu3sMm uesoBeka. [[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

PackpeIBaTh CMBICIT U3Y4aEeMbIX
MOHATUH (BBISIBIISATH UX XapaKTEPHbIE
NPU3HAKHU), YCTAaHABJIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOILIME TTOHATHUSA

IIPY ONHCAHUU COCTABA, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIJICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BEILIECTB.

YcraHaBauBaTh NPUHALIIEKHOCTD
BEILIECTB K OIPEAECICHHOMY KJIacCy

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
II0 CUCTEMATUYECKON HOMEHKIIATYpE;
IIPUBOJUTH TPUBUAIIBHBIEC HA3BAHU
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznYecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M uenoseka. [I[pumenenune
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anpaerunpl: popmanbaerua u
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakiuu OKUCIEHUsI U BOCCTAaHOBIICHHUS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OIHOOCHOBHBIE MPEJIETLHBIC
KapOOHOBBIE KUCIIOTHI: YKCYyCHasI
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmiue cBoiicTBa KUCIIOT, peaKus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHeHue. CreaprHOBas U OJIEMHOBAs
KHUCJIOThI KaK MPeCTaBUTENIN BbICILIUX
KapOOHOBBIX KHCIIOT. MbLIa KakK COJIH
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. ['niponus
CJIOKHBIX 3PUPOB. JKHUpHI Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIIMX COCAUHECHUH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOTYYEHHS] TUITUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaiabaeruaa,
aleTanbJAeruia, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJUTFOJI036] ); BBISBIIATH TCHETUYECKYHO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKHUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHUE

JUTSL KA3ZHEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBI ONTPEAETICHHBIX
OPTraHUYECKHUX BEIIECTB, MOSICHATh

Ha TPUMepax CrocoObl YMEHBIIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. [ uaApoIn3 KupoB

3.3

YTieBoanl

VYreBoibl: cocTaB, KiIaccuduKaims
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B IPUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
H30MED TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
HaxO0XJICHUE B MIPUPOJIC U PUMEHEHHUE.
Kpaxmai u uennroo3a Kak NpupogHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
LEJUTIOI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs PEAKIUS C UOJIOM).
JKCNePUMEHTATIbHbIE METOABI
H3Yy4eHUs] BELeCTB M UX MPeBPaLlleHUI:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
NoCyZbl U 000pPYIOBaHUS, a TAK¥Ke
MpaBuUJiaM OOpaIieHus ¢ BeIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLUSAMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y IPAKTUIECKUX pabOoT M0 MOTyUYEeHHUIO
Y U3yYEHUIO OPraHMYECKUX BEIIECTB.
[IpencraBasTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

TUTSL OTIPEIEIICHUST MOJICKYIISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITh CBOKO [TI03HABATEIbHYIO
JESITENIbHOCTD; MPUHUMATh AKTUBHOE
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e JlaGopaTopHBI€ OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIUIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuérHblie 3agauu:

— ONPENEIIEHNE MOJIEKYJIIPHOU
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX JIEMEHTOB U 10 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peakiuu

y4acTue B TPYIIOBON yueOHOU
JIEATEIIbBHOCTH

Hroro no pazgeny

13

Paznen 4. AzoTconep:kaiiue opranHndecKue coeInHeHUst

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTEUIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOEHUE, (PU3nyeckue u
XMMHUYECKHE CBOMCTBA (peaKkunuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABIMBAThH UX
B3alMOCBSI3b, UCIOJIb30BAThH
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C KHCJIOTaMU U TOPEHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
am(poTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUINHA).
buonornyeckoe 3HaUeHNE aMUHOKHUCIIOT.
CuHTEe3 NenTHI0B.

benku kak npupoHbIe MOTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JeHATypaIns, KAYeCTBEHHBIC PEAKITUN
Ha OeJIKH.

IKCcrnepUMeHTATIbHbIE METOIbI
U3Yy4YeHMs BellleCTB ¥ X MpeBpalleHHii:
e JleMOHCTpaLu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUHU;
— I[BETHBIC pEaKIINU OCIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPY ONHCAHUU COCTABA, CTPOEHUSA U
MPEBPALIEHAN OPraHUYECKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIl€HHOM ) (hOpMYJT OpPraHUYECKUX
BELIECTB.

Onpenensars MPUHALIECKHOCTh BELIECTB
K OINPEIEICHHOMY KJIAcCy MO COCTaBy U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJAUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJbHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEIMHEHH (METHJIAMUHA, TJIUIINHA,
OCJIKOB).

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

JUISl OpraHn3Ma yesioBeKa.
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Hcrnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT.

CaMoCTOsITENBHO MJIAHUPOBATH U
OCYUIECTBJISTH CBOIO TO3HABATEIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B TpyINIoBOil yueOHO
JESATEIBHOCTH

Hroro no pazgeny

3

Pa3nean. 5. BeicokoMouieKkyJIsipHbIE COeIMHEHUS

5.1

IInactmacchl.
Kayuyku. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEAVMHEHUN — MTOJMMEPU3ALUS U
MOJIMKOHICHCALIHSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
nonuctupoit). HatypanbHblil u
CUHTETUYECKUE KayqyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BoslOKHA: HaTypaabHbIE
(XJI0MOK, EPCTh, MIENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

Brnaaets n3y4yaeMbIMU XUMHUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHITUN U PUMEHSTH ATH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOCHHUSI BEICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHUX BEIIIECTB,

JUIs1 OOBSICHEHUS OTICTbHBIX (PAKTOB U
SIBIICHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABIICHUS CTPYKTYPHBIX (popMyIt
BEILIECCTB U YPABHEHUH PEaKLUi
MOJUMEPU3AIUY U TIOJIUKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

JKCNePUMEHTATIbHbIE METOAbI
HU3yYeHNsI BeleCTB U UX NMpeBpallieHuii:
e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOIHBIX Y UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T0O3HAHUS — HA0II01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

No
T\

KomnuectBo
4acoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | Ctpoenue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMa XUMUYECKUX
AIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii ssiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-anemenTsr. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepuoauueckast cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMBI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB IO rpyInam u
nepuojaM. 3Hau4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbl XUMHUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /1. 1. MenpeneeBa u
JIEMOHCTPHUPOBAThH €70
CUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 neprnoaoB, UCHIONIB3YS
MOHSATHS S-, P-, 0-2J1eKTPOHHBIC
opOuTaNH, YHEPTETUICCKHE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPUOJIaM U TPYIIIam
ITeprnogmyecko CUCTEMBI

J1. 1. Menaeneena
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NpeBpalleHuii:
e J/lemMoHCTpauu:

Buaei Tabmun «llepuoanueckas cucrema
XUMHUYECKHUX DJIIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Bunpsl (koBasieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETIeHb
okucieHus. KaTuoHbl U aHUOHBL.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTBA.
Tunel KPUCTATITNYECKUX PEUIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
Hctunnsie pactBopbl. KonnyecTBeHHbBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
J10JIs BEILIECTBA B pacTBOPE).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTCPHBIC
MPU3HAKHN) U IPUMEHATD 3TU TTOHITHUS
MIPU ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHHMS OTICITBLHBIX
(haKTOB U SIBICHHI.

Onpenensatb BUAbI XUMUYECKOMN CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTINYECKOM, BOJIOPOJIHON )

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensars BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COSIMHCHUSAX PA3JIMYHOTO COCTABA.
[TpoBOIUTH BHIUKCIICHHUS

C UCTIOJIh30BAaHMEM TIOHATHUS «MACCOBasI
JIOJISL BEIIIECTBA B PACTBOPEY.

Bnanets u3ydyaeMbIMU XUMHUYECKUMU
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Krnaccudukanus HeopraHHuecKux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEIECTB.
JKCIepuMeHTATbHbIE MeTOAbI
H3Y4YeHMS BeleCTB U MX NpeBpalleHHil:
e JleMOHCTparuu:

— MOJIEJIM KPUCTAINIMYECKUX PEIIETOK.
e Pacuérnble 3amaun:

— pacueThl C UCMOJIb30BAHUEM MOHSTHS
«MaccoBas J0Jis1 paCTBOPEHHOTO
BELIECTBA»

13

XUMHUUYECKUE
peaxkuuu

Xumnueckas peakuus. Knaccudukanus
XMMHUYECKUX PEAKLUN B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHHUs U MPEBPALICHUS IHEPTUU
PU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3IM4uHbIX pakTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUSIOIINE HA COCTOSTHUE
XMMHUYECKOTO PABHOBECHSL.

[Tpunnun Jle [larense.
DNEKTPONUTHYECKAs TUCCOLIUALINSL.
CusnbHble U ciiadble 1ekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas,
HEUTpalibHAas, eIouHas. BogopoaHbii

TTOHSTHSIMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEAKIIUU OT Pa3TUIHBIX
(hakTOpoB.

Onpenenstb XxapakTep CMEIIeHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (mpunuun Jle [latensbe).
CocTaBsiTh ypaBHEHUS pEeaKIIUi
Pa3TUYHBIX THUIIOB; TIOJHBIC
COKpaIll€HHbIC YPABHEHUS pPEeaKIuit
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

JI0 KOHIIA.

Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOJTIOICHHUE U ONTUCAHNE XUMHUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): MO OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO OOMEHA, BIMSHUIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 Tab0paTOpHBIM
000pyIOBaHUEM.

[IpeacTaBisTh pe3yabTaThl
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nokasareib (PH) pacTBopa. Peakimun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenune aneKTpoaun3a.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHUsI BeLIeCTB U UX NpeBpallleHuii:
e JleMOHCTpaIuu:

— pa3noKeHue MepoKCuaa BOIOPOIa

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTIBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— ONPENEIICHHUE CPEeIbl PACTBOPOB
BEIIIECTB C TOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

e [IpakTUueckue pabOTHI:

Ne 1. Bniusiaue pa3nuasbix GakTopoB
Ha CKOPOCTb XMMHYECKOW pEAKIIUU.

e PacuérHble 3anauun:

— pacyeThl 0 YPABHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopme
3aIliCH YPaBHEHUN COOTBETCTBYIOIIMX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAMTH BBIUMCIICHUS

10 YpaBHEHUSIM XUMHUYECKUX PEaKIIni,
B TOM YHCJIC TEPMOXHUMHUYECKIE
pacu€Thl

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Mertamnsl. [lonoxeHne MeTaILIIOB

B [leproanydeckoii cucTeMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB. O01ue pru3ndecKre CBOMCTBA
MeTaiioB. [ IpuMeHenne MeTamios

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IIue CriocoObl
noxydenus: metajioB. Kopposus
MeTaiu10B. CIocoObBI 31U TEI

OT KOPPO3UH.

OO611ast xapakTeprucTUKa METAJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [lepuoauueckoil cucTemsl
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as xapaKTepUCTUKa METAJIJIOB
no6ouHbIX oarpyni (b-rpymnm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€/]lb, ITMHK, XPOM, JKEJI€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIH).
JKCrepuMeHTATIbHbIE MeTObI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETSATH UX XapaKTepHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TTOHITUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BEILECTB, JJI51 00bSICHEHHS OT/IETTbHBIX
(aKTOB U SBJICHHIA.

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUM C YIETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS

B llepuoanueckou cucreme
XUMUYECKUX IJIIEMEHTOB

J1. 1. Menaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00JIACTSIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTHM.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e J/leMoHCTpauu:

— KoJuIeKIus «MeTalibl ¥ CILJIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJIOMUHMS C pACTBOPaAMU KUCJIOT U
IIEI0YCH;

— KauyeCTBEHHBIE PEAKI[MU HA KATUOHBI
METAJLIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienne skcriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BEMa, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MTOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca dTUX PEaKUi.
IIpoBOoauTH peakiumy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pPacno3HaBaTh OMBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisiTh pe3yabTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3alKMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peaklMii U fenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0M 1 JTab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIUKCICHHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CamMoCTOSTENBHO MIIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON
NEATEITbHOCTH

2.2

Hemeramisr

Hemeramnsl. I1ooxeHne HeMeTaIoB

B [leproanueckon cucteMe XuMUYECKUX
anemeHToB /[.M. MeHnpaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IpUMeEpe
KHUcJopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaeposa u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U UX NPeBPALLCHUN:

e JlemoHCTpauu:

— 00pa3Ipl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIUH.

¢ JlabopaTOpHBIE OTIBITHI:

— Ka4ECTBEHHbBIEC PEAKI[UU HA aHUOHBI U
KaTHOH aMMOHUS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpPHBIE
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB HEMETAIJIOB U UX
COEIMHEHUH C yYETOM CTPOEHUS UX
aTOMOB H TTOJIOKEHUS

B [Iepnonnueckoit cucreme
XUMHUYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA HEMETAJUIOB, UX
BAXHEHIIIUX COCTMHEHUH, TOATBEPKAas
ATO ONMCAHUE NPUMEPAMU YPABHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
pEAKLIUH.

XapakTepu3oBaTh BIUSHAE HEMETAJIJIOB
U UX COEMHEHUN Ha JKUBbIE
OpraHu3Mbl; OMUCHIBATh MPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MPAKTHUECKON
JEeSATEIbHOCTH YEJI0BEKa.
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e [IpakTHueckue padbOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4u:

— pacyeThbl Macchl BEUIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MU
00BbEMY OJTHOTO U3 y4aCTBYIOIIHUX

B PEaKILMU BEILIECTB; paCYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs13b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIECCTB

Heoprannyeckue u oprannyeckue
KUCo0Thl. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHeHMs. | eHeTnuecKas CBsI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECCTB

ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPTaHUYECKUMH BELIECTBAMU

C IOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OaJlaHCa STUX PEaAKIIHiA.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEUIECTB,
pacrio3HaBaTh OMBITHBIM MyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl MO3HAHUSI — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisiTs pe3yibTaThl
XUMHYECKOTO IKCIIepUMEHTa B popme
3aMKiCH YPaBHEHUI COOTBETCTBYIOLIUX
peakiui 1 fenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0H U 1a00PaTOPHBIM
000pyIOBaHUEM.

[IpoBOIUTH BBIUKCICHHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISTH CBOIO [TO3HABATEIIbHYIO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBON y4eOHOH
JESATEIBHOCTH

Hroro no pasaery 17
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecrieyeHUN PackpsIBaTh posib XUMHUH B PEIICHUN

AKOJIOTMYECKOM, SHEPreTUUECKON U
MUIIEBOM 0€30MaCHOCTH, PA3BUTHH
MeauuuHbl. [ToHSITHE O HAYYHBIX
METOJ[aX MO3HAHUSI BEUIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIUTAX TPOMBIIUIEHHOTO MOJy4YeHUs
BOKHEUIIMX BEIIECTB (Ha MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMUS U
3I0pPOBbE YEJIOBEKA; ITPaBUJIa
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX U
HKOJOTUYECKUX MTPOOIIEM YEIOBEUECTBA,
OTHMCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMHUCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBusa 6€30MacHOro
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHsaTh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM >KM3HU. brITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha [IpUMepax CrocoObl yMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3/ICHCTBHSL.

AHanM3UpoOBaTh U KPUTUUYECKU
OLIEHMBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHUYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBl.

Hcnonb30BaTh NOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NeATEITbHOCTH, CBA3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OpHEHTALlUU B BIOOpE
cBoel Oyayuie npodecCuoHAIbHOU
JESATEIIBHOCTH.

[IpuHuMaTh yuactue B 00CYXKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u
npeajiaraTb BO3MOKHbBIE ITyTH €€
pelieHus

Wroro 1o pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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