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denepanbHas paboyas mporpamma Mo y4yeOHOMY Hpeamery «Xumus» (0a30BbIid
ypoBeHb) (mpeaMeTHass o0jacTh «ECTeCTBEHHO-HAy4yHbIE MPEIMEThI»)  (manee
COOTBETCTBEHHO - MporpaMMma Mo XMUMHH, XUMHUSI) BKIIOYAET MOSICHUTEIbHYIO 3aIUCKY,
cozepxaHue oOy4eHHs], TUIAHUPYEMbI€ PEe3ybTaThl OCBOEHUS MPOTpaMMbl MO XUMUH,
IUIAaHUPYEMBbIE pe3yIbTaThl, TEMATHUECKOE IJIAHUPOBAHHUE.

[losicHuTenpbHast 3amucka OTpakaeT OOIIMe LeTu W 3aJa4yd W3Y4YeHUs XUMUH,
XapaKTEePUCTUKY TCHUXOJIOTMUECKUX MPEANOChUIOK K €€ U3YYeHHIO0 OOy4aronIuMucs,
MECTO B CTPYKType y4eOHOro IJjlaHa, a TakkKe IMOAXOAbl K OTOOpY coiepKaHus, K
OMPENEICHUIO IUIAHUPYEMBIX  PE3yJNbTaTOB M K  CTPYKType TEMaTHYECKOTO
TUTAaHUPOBAHUS.

Conepxanne OOydeHHsSI PACKpBIBACT  COJEpXKATEJIbHBbIC JIMHUU, KOTOPHIC
npearaloTcs Uil 00s3aTeIbHOTO M3YYCHHUS B Ka)XJIOM KJIacCe Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHUs.

[InanupyemMble pe3ysibTaThl OCBOCHHUS IMPOTPAaMMBI IO XHMHH BKIIFOYAIOT
JUYHOCTHBIE, METaNpeAMETHBIC PEe3yIbTaThl 32 BECh IMEPHUOA OOYUYEHHUS Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHKEHUST 00y4Yaromierocs 3a
KaXJIbIH T0J1 00yUeHUS.

MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YpOBHE cpeaHero obimero oopa3oBaHus pazpaboTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3oBanuu B
Poccuiickoii ®enepanun», TpeOoBaHUN K pe3yJbTaraM OCBOCHUS (enepanbHON
oOpasoBarenbHON mporpaMMbl  cpeaHero oOmiero oOpaszoBanus (DPOIT  COO),
npencTaBieHHbIX B DeiepaabHOM rocyapcTBeHHOM oopaszoBarenbHoM ctanaapte COO,
¢ yuérom Konreniuu npenoaaBanusi yueOHOTO npeamMera « XUMHs» B 00pa30BaTEIbHBIX
opranuzamusix Poccuiickoii @enepanuu, peaan3yrolnuXx OCHOBHBIE 00pa3oBaTelbHBIC
MPOTrpaMMBbl, U OCHOBHBIX MOJIOXKEHUN «CTpaTernuu pa3BUTHs BocriuTaHus B Pocculickoit
@epnepanuu Ha nepuoa a0 2025 romga» (Pacnopstkenne [IpaButensctBa PO ot 29.05.
2015 N2 996 - p.)

OcHOBY MOJX0/I0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OMPEICICHUIO 00IIe
CTpaTeruu OOy4eHMs, BOCIIUTAHUSI W PAa3BUTHS OOYUYAIOUIUXCS CPEICTBAMU Y4yeOHOTO
npeameTta «Xumus» 115 10-11 kinaccoB Ha 0a30BOM YPOBHE COCTABUIIM KOHIENTYaIbHbBIE
nosioxkennst ®I'OC COO o B3auMO0OYCIOBICHHOCTH 1IEJIeH, COJIepKaHUsI, PE3yIbTaTOB
00yueHus 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.

B cooTBeTcTBMM ¢ JaHHBIMU TOJOKEHUSIMHU MporpamMma Mo XUMUU (0a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBiIMBaeT o0sA3aTebHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJIEpIKAHUE,
onpeaensieT KOJIMYeCTBEHHbIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKU HA KaXKJIOM dTare
U3Y4YEeHUs MpeaMeTa, MpeycCMaTpUBaeT MPUHLHUIIBI CTPYKTYPUPOBAHUS COACPKAHUSA U
pacrpeiesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieiaM U TeMaM Kypca;



IaéT MpUMEpPHOE paclpesielieHne y4eOHbIX 4YacoB IO TEMATHUYECKUM pasjieliaM,
PEKOMEHAYET MPUMEPHYIO MOCJIEA0BATEIbHOCTh HM3YYEHUS OTIEIbHBIX TEM Kypca C
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro Ipoliecca,
BO3PACTHBIX 0cOOCHHOCTEH oOydaronuxcs 10-11 kimaccos;

NAET METOAMYECKYI0 HHTEPIPETALMIO0 LENEd HM3y4eHUs NpeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpeAHero obmiero  oOpa3oBaHUS,
COJIEP/KATEIIbHOM XapAaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS OCHOBHOM
oOpa3oBaTenbHON MpOrpaMMbl CpelHero obmero oOpa3oBaHus (JIMYHOCTHBIX,
METANpeMETHBIX, MPEIMETHbIX), OCHOBHBIX BHJIOB  Y4eOHO-IO3HABATEIbHOU
JESTeIbHOCTH OOy4arolerocss MO OCBOGHHIO cojepxaHus mpenMera. [lo Bcem
Ha3BaHHBIM IO3MLMSAM B MpOrpaMMe I0 XHUMHUU COOJIOJEHA IMPEEMCTBEHHOCTh C
(dbenepanbHOl paboyeil mporpaMMoil OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMUU (IS
8-9 xmaccoB oOpa3oBaTeIbLHBIX OpTraHU3aIMKi, 0a30BBIN YPOBEHB).

XrUMHUYECKOe 00pa3oBaHME, IMOIYYaeMOE BBITYCKHHUKAMU O00I€00pa3oBaTEIbHON
OpraHu3alliy, SIBJIAETCS HEOThEMJIEMOM YacThio MX 00pa3oBaHHOCTH. OHO CIYKUT
3aBEPIIAIOIIMM 3TallOM pealu3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX [IEHHOCTEW, MPUCYIIHUX LEIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHus. DTH
LEHHOCTH KacaroTCsl MO3HaHUS 3aKOHOB MPHUPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oOIIel KyJIbTypbl YEJNOBEKa, a TAKXKE HSKOJOTMYECKH OOOCHOBAHHOTO OTHOILUEHUS K
CBOEMY 3JI0POBBI0O M MpUPOIHON cpene. Peanusyercs xumudeckoe o00pa3oBaHUE
oOyyaromuxcsi Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa « XuMus», COAEpKaHue U MOCTPOCHHE KOTOPOIro ONPEIEIEHbI B TPOrpaAMME 10
XUMUU C Y4E€TOM CrenupUKd HAyKM XUMHUU, €€ 3HAYEHUs B MO3HAHUU MPUPOJBI U B
MaTepUaIbHOW JKM3HU OOINEeCTBa, a TaKKe C y4E€TOM OOIMMUX IeNied W MPUHIIUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEro 001ero oopa3oBaHusl B
Poccuiickoit deneparuu. Tak, Hanpumep, npu GOPMUPOBAHUU COACPIKAHUS MPEIMETa
«XuUMUS» YITEHBI CIACAYIONINUE MOJIO0XKEHUS O celupUKe U 3HAUCHUH HAYKH XUMUMU.

XuMHUsl Kak DSJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT OcoOyl poyib B
COBPEMEHHOW LMBUJIM3ALMU, B CO3JJaHUH HOBOW 0a3bl MaTepHalbHOM KylbTypbl. OHa
BHOCHUT CBOH BKJIaJ] B DOpMHUPOBAHNE PAITMOHATIEHOTO HAYYHOTO MBIIICHHUS, B CO3/ITAHUE
LEJIOCTHOTO MpEACTaBICHUSI 00 OKpYXalolleM MHpe Kak O €IWHCTBE MPHUPOIbI U
YesoBeKa, KOTOpoe (OpMHUpPYETCsl B XMMHUM Ha OCHOBE IMOHMMAHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aMMOCBSI3H MEXAY CTPOEHUEM BELIECTB, UX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C JAPYIrMMU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOU KYJIbTYpbI, HEOOXOANUMBIM YCIOBUEM YCIICIIHOTO TPYy1a
Y SKM3HU KaXJ0ro wieHa ooecTBa. CoBpeMeHHasi XUMUS KaK HayKa co3uaTelbHas, Kak
HayKa BBICOKMX TEXHOJOTMHA HampaBleHa Ha pelIeHHue TJI00aNbHbIX MpoOJIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA - ChIPHEBOM, JHEPreTUUYECKOW, MHUIIECBOM,
HKOJIOTMYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.



B cooTBeTCTBUM ¢ 00IIMMHU LEISIMU U IPUHIIUIIAMU CPeJTHEro 0011ero o0pa3oBaHUs
coaepxkanne npeamera «Xumus» (10-11 xmaccel, 0a30Bblii YpOBEHb HW3YUYCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY OOYYarOIIUXCS,
HEOOXOMMMYI0O MM JUIsl BBIPAaOOTKA MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIFOUCHUS B JKU3HB COIIMYyMa, MPOJOJIKEHUSI 00pa30BaHUS B PA3IMYHBIX 00IaCTIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOMKMHY NpeaMeTa « XUMHUS ABIIOTCSA 0a30Bble Kypchl - «Oprannyeckas
xumus» 1 «O01as U HeopraHu4yeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUM 10 HEOPraHUYECKON XUMUU
(c BKIIFOUEGHHEM 3HAHUW W3 OOMIEH XUMHHM) M opraHudeckor xumuu. dopmupoBanue
JTAHHOM CHCTEMbl 3HAHUM TMpPU H3YYEHUU TMpeaMeTra OO0eCreYrBaeT BO3MOKHOCTh
PacCMOTpPEHUsI BCETO MHOT00Opa3us BEIECTB HA OCHOBE OOIIUX TMOHSATHN, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa conepxaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOpTraHU4YecKasi XuMus» chopMHUpoBaHa B MpOrpamMMe o XUMHUKM Ha OCHOBE CUCTEMHOTO
MOAX0JIa K U3yUYEHUI0 yueOHOro MaTepralia i 00yCclOBIE€Ha UICTOPUUECKHA 0OOCHOBAHHBIM
pa3BUTUEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETUYECKUX YpOBHsIX. Tak, B Kypce
OPraHMYeCKON XMMHUHU BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOU TEOPUHU
CTPOCHUSI OPTraHUYECKUX COCIUHEHUM, a TaKXKe Ha YPOBHE CTEPEOXUMHUUYECKUX W
AJIEKTPOHHBIX MPEACTABICHUN O CTpoeHUU BemecTB. CBefeHus: 00 U3y4aeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH - OT YIJIEBOJAOPOJOB JO CJIOKHBIX OHOJIOTHYECKH
AKTUBHBIX COE€AMHEHUH. B Kypce oOpraHnueckod XHWMUU MOJYYarT pa3BUTHE
copMHUpOBaHHBIE Ha YypPOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEPBOHAYAIHHBIC
MPEACTABICHUSI O XUMHUYECKOW CBSI3M, KIACCU(DHUKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN pEaKIIUH.

[lon HOBBIM yIJIOM 3peHHST B TpeaMeTe «XHUMHsS» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl M3yUYCHHBI Ha ypOBHE OCHOBHOrO oOIIero 0Opa3oBaHMs
TEOpPETUYECKUN MaTepuan U (aKTOJIOTMYECKUE CBEICHUS O BEIIECTBAX U XUMHUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeOpraHu4eckasi XUMHs» 00yqaromumcs
MPEAOCTABISCTCS BO3MOXKHOCTh OCO3HAaTh 3HAUYEHHE TMEPUOJUYECKOrO0 3aKOHA C
00IIIeTEOPETUUECKUX U METOJI0JIOTHYECKUX MO3UIUM, TIy0Ke MOHSATHh HCTOPUUYECKOE
U3MEHEeHHEe (YHKIMHA JTOro 3aKoHAa - OT o0000mamme 10 OOBICHSIOMENH U
ITPOTHO3UPYIOLIEH.

Envnas cucremMa 3HAaHWM O BaKHEWINMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHHH, a TaKXKE€ O XHUMHUYECKHX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MPOTEKaHMs AomnoJiHgeTcss B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIEP’KAHUS, UMEIOLUMH KYJIbTYPOJOTHUUECKUNA U MPUKIIATHON XapakTep. DTU 3HAHUA
CIOCOOCTBYIOT MMOHUMAHUIO B3aMMOCBSA3U XUMHH C JPYTUMHU HayKaMU, PaCKPBIBAIOT €€
poJib B TIO3HABATENHHOM M MPAKTUYECKON MAESTENBHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHMSI K MPOLECCY TBOPUYECTBA B OOJACTU TEOPUM M MPAKTUYECKUX
MPUWIOKEHUN XUMHH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOILIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBI3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATh
nH(OPMAITUIO U IPUMEHSTH €€ JIJIs TIOTIOTHEHUS 3HAHUN, PEIICHUS WHTEJUICKTYalIbHBIX U
HKCIIEPUMEHTAJIbHBIX HCCIEAOBATENIbCKUX 3aJady. B 1enom cojepkaHue ydeOHOro
npeaMera «XuMHUs JTAaHHOTO YPOBHSI M3YyYE€HHUSI OPHUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy
00yJaronuxcsi MEPOBO33PEHUECKOM OCHOBBI JUTsl TOHUMaHUs (PrI0cOdCKUX UACH, TaKUX
KaK: MaTepuaJbHOE E€JUHCTBO HEOPraHMYECKOr0 M  OPraHMYEeCKOro  MHpa,
0OyCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM M CTPOCHHEM, [O3HABAEMOCTh
MPUPOJIHBIX SIBJICHUM IMyTEM SKCIEPUMEHTA U PEUICHUS NMPOTUBOPEYUN MEXKIY HOBBIMU
dbakTaMl ¥ TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHWE POJM XUMHUU B PEUICHUU
HKOJIOTHYECKUX TPOoOJIeM, a Takke MpodiieM cOepexeHUs: YHEPreTHUECKUX PECYPCOB,
CBIPbsl, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTE€pUaJIOB.

B mutane pemieHust 3aa4 BOCIUTAHUSA, PA3BUTHUS U COLMAIIA3AIMN 00YYaIOMIUXCS
MPUHATHIE TPOTPAMMOM 110 XMMHUHU MOAXO/IbI K ONPEACIICHUIO COACPIKAHUS U TIOCTPOCHHUS
npeaMera MpeaycMaTpuBaloT (POPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JIEUCTBUH,
UMEIOIINX 0a30BO€ 3HAUECHHE JJI PA3IMYHBIX BUIOB JAEATEIBHOCTH: PEIICHUS NPOOIIeM,
MOUCKa, aHanu3a U 00paboTKu MH(POpMaLMK, HEOOXOAUMBIX JJIsl TPUOOPETEHUS OMBITA
IPaKTUYECKONM W HCCIEI0BATEIbCKOW NEATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTuke npenogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOI'O 00111eT0 00pa30BaHUs
TaK ¥ Ha YPOBHE CPEIHEr0 OOIIEro 0O0pa3oBaHUs, MPHU OMPEEICHUN COACPKATEITHHON
XapaKkTepUCTUKU 1eJIe M3y4YeHUs MpeIMETa HaIlpaBICHUEM IEPBOCTENEHHOMN
3HAYUMOCTU TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XUMUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOTI'0 €CTECTBO3HAHMS, MPAKTHUECKOW JEATEILHOCTH YEIOBEKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbhl. C METOOUYECKOW TOYKH 3PEHUS TAKOM
MOAXOJ K ONPEACIICHUIO LIeJIeN N3yUeHUs IPEIMETA SIBISETCSA BIIOJIHE OMPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS IIaBHBIMU IEJISIMUA U3YUYCHUS MpeaMeTa « XUMUSDH)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIOTCS:

dbopMUpOBAHUE CHCTEMbl XMMHUYECKMX 3HAHWM KaK BaKHEWIEW COCTaBIISIIOIEH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIEKAT KITFOUEBBIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHM, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN X PA3BUTHUS U CTAHOBIICHHUS;

dbopMupoBaHUEe U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOAAaX IMO3HAHUS
BCIIECTB M XHUMHYECKUX PEAKIUH, HEOOXOAUMBIX Il TPHOOPETEHUS yMEHUU
OPHEHTUPOBATHCSA B MUPE BEUIECTB U XUMUUECKUX SIBIICHUI, UMEIOIIMX MECTO B IPUPOJIE,
B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIOJEHUEM U
OOBACHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TMpaBuil 0€30MacHOTO
oOpaleHus ¢ BellecTBaMu.

Hapsany ¢ atuMm copaepkareibHasi XapaKTEPUCTUKA LEJed W 3aJad HU3y4eHUs
peaMeETa B MPOrpamMMme Mo XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH



C HOBBIMH IIPUOPUTETAMH B CHCTEME CpeaHero oomiero obOpas3oBaHus. CerogHs B
NPENoJAaBaHUM XUMUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHHE MPaKTUYECKOU
KOMIIOHEHTE cojepkaHus oOydeHHs, OPHUEHTUPOBAHHON Ha TMOATOTOBKY BBITYCKHUKA
oronieoOpa3oBaTeIbHON  OpraHW3aluy, BIAACOLIEr0 HE HA0OpOM 3HAHUHU, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSIMH aKTHBHOTO
MOJTyYeHUs! 3HAHUN U MPUMEHEHHS UX B PEaTbHON >KM3HU ISl PEIICHUS MPaKTUYECKUX
3ajad.

B »TOl CBA3M IpH H3ydeHMM IpeaMeTa «XUMHUsS» JTOMHHHUPYIOIIEE 3HAYCHHE
IpUOOPETAIOT TaKUE LIEJU U 3a/1a4H, Kak:

ajanrtanus oO0y4aroumxcs K YCIOBHMSIM JUHAMHYHO pPa3BUBAIOIIETOCS MUPA,
(opMHUpPOBaHNE MHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELUIECTBAMU U UX IPUMEHEHHUEM;

(dbopmupoBaHrEe y OOYYAIOIINXCS KIHOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIM),
UMEIONINX YHUBEPCAIbHOE 3HAUCHUE JI Pa3IMYHBIX BHUJIOB JACSITEILHOCTU: PEIICHUS
npoOieM, TOHCKa, aHaimu3a M o0pabOTKM HMH(POPMALMH, HEOOXOAUMBIX IS
NpUOOpETEHUsT ONbITAa AEATEIHLHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B TO3HAHHUU
XUMHH, a TaKKe A OICHKU C TMO3WIUN HKOJOTMYECKON OE30MacHOCTH XapakTepa
BJIMSTHUST BEIIECTB M XMMHUYECKHX TMPOIIECCOB HA OPraHWU3M YEJOBEKa M MPHUPOJHYIO
cpeay,

pa3BUTHE [IO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTE OO0yyarommxcs: CIOCOOHOCTH CaMOCTOATEIbHO MPUOOPETaTh HOBBIE
3HaHHUA TI0 XMMHUU B COOTBETCTBHM C XU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BaTh
COBpEMEHHBIE HH()OPMALIMOHHBIE TEXHOJIOTUHU IS TOMCKA U aHalIu3a yueOHOW U Hay4HO
- IOMYJISIPHON MH(POPMAIIMN XUMHUYECKOTO COJIEPIKAHNUS;

dbopMupoBaHHE W PA3BUTHE Y OOYYAIOIIMXCS ACCOIMATHMBHOTO M JIOTHYECKOTO
MBIIUICHNSI, HAOIIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpPH TUIAHUPOBAHWHW W TPOBEACHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCTIUTaHHE y 00YyJaIOIMUXCS YOS)KIEHHOCTH B TYMaHUCTHUECKON HAMPABICHHOCTH
XUMUHM, €€ BaXHOW pOJM B pEIIEHUWU TIJI00aTbHBIX MPOOJEM palUOHATBHOTO
IPUPOJIOTIOIB30BAHUS, TMOMOJIHEHUS JHEPreTHYECKUX PECypcoB M COXPaHEHHUs
IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OE€PEXKHOTO OTHOLICHHUSI K IPUPO/IE
¥ CBOEMY 37I0POBbIO, a TAK)KE MPUOOPETEHHUS OIBITA UCTIOIb30BAHUS OTyUYEHHBIX 3HAHUN
JUIS TPUHATHS TPAMOTHBIX pEHICHUH B CUTYalMsX, CBS3aHHBIX C XUMHUYECKHUMHU
SIBJICHUSIMU.

[Menn w 3amaum  wu3ydyeHUs mnpeaMera «XUMHS» TMOIYYWIH TOAPOOHYIO
METOJMYECKYI0O HHTEpIpeTanuio B pasaene «llnaHnupyemble pe3ynbTaThl OCBOEHHUS
IpPOrpaMMBbl [0 XUMHUMW», Ojarogapss 4yemy oOecrneueHO YETKOE MPEICTaBICHHE O TOM,
KaKue 3HaHWsI U YMEHMSI UMEIOT NIPSIMOE OTHOLIEHHE K pean3allii KOHKPETHOW LEIH.



B yue6HOM miaHe cpeHero ooiero oopa3oBaHusi MPeAMET «XUMHsD 6a30BOT0O
YPOBHS BXOJHUT B COCTaB MPEIMETHOM 001acTH « ECTECTBEHHO-HAYUYHBIE TTPEMEThD.

OO6iee 9ncio YacoB, pEKOMEHI0BAaHHBIX VISl H3YUYEHHS XUMUH - 68 yacos: B 10
kiacce - 34 gaca (1 gac B Henemo), B 11 kiacce - 34 gaca (1 4ac B Hezeno).



COJEP)KAHUE OGYUYEHUS"

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[Tpenmer opraHmyeckol XUMHHM: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAUCHHE B
NOJIYyYEHUM HOBBIX BELIECTB M MarTepuanoB. Teopuss CTPOEHUS OpPraHMYECKUX
coenqunennit A.M. bytnepoBa, €€ ocHOBHbIe mnonoxeHus. CTpyKTypHbIE (HOPMYIIbI
OpraHUYecKuX BellecTB. ['omosorus, uzomepus. XUMUYECKas CBSA3b B OPraHMYECKHUX
COEIMHEHMSIX - OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaaccuuUKalMu OpraHUYECKUX BellecTB. HomeHkiatypa
OpraHUYECKUX COEIMHEHHH (CUCTeMaTH4ecKas) U TPUBUAJIbHbIE HAa3BaHUS Ba)KHEUIIUX
IIPENCTABUTENIEH KJIIACCOB OPraHUYECKHUX BELIECTB.

IKCIepPUMEHTAIbHbIE METOIbI H3YUeHHsI BEeIIeCTB U UX MpeBpalleHn il

O3HakoMIIeHHE C 00pa3aMi OPraHMYECKHUX BEIECTB U MaTepHalaMy Ha UX OCHOBE,
MOJICJTUPOBAHUE MOJIEKYJ OPTaHWYECKUX BEIECTB, HAONIOJIEHUE | OMNHCAHHE
JEMOHCTPAIMOHHBIX OTBITOB IO TMPEBPAMICHUIO OPTaHUYECKHUX BEIICCTB IMPY HAarPEBAHUH
(mtaBneHue, oOyTrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUM psAn. MeTaH U 3TaH - MPOCTENIINE
NPEICTaBUTENN AIKAHOB: (PU3MUECKUE U XUMHUYECKUE CBOWMCTBA (peakUuu 3aMelIEeHUs U
TOpEHNs), HAaXOXKACHUE B IPUPOJIE, OTYyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKHM PAA. OTWIEH W NPONHWIEH -
IPOCTEUIINE MPEACTABUTENH AJIKEHOB: (PU3MYECKUE U XMMUYECKUE CBOMCTBA (pEaKluu
TMIPUPOBAaHUs, TaJOrN€HUPOBAHMS, THAPATALWN, OKHUCIECHHS W IOJHWMEpPHU3ALMH),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaued -1,3 u metunOyraauen-1,3: CTPOCHUE, BAXKHEUIIINE
XUMUYECKHE CBOMCTBA (peakius nofuMepusanun). [loayueHrne CHHTETUHUeCKOro KaydyKa
Y PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psl. AIETHICH -
MPOCTEHIIINI TPEACTaBUTENb aJTKUHOB: COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKHUE
CBOWCTBA (peakiuu TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpaTallid, TOPEHUs),
MOJTy4YE€HHUE U IPUMEHEHHUE.

Apenbl. beH3oun: coctaB, cTpoeHue, GU3NIECKUe U XUMUYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBaHMS), MOJyYEeHUE M MNpUMEHeHue. Tonyon: cocmas,
cmpoenue, @usuyeckue U XuMudeckue CeoUCmea (peakyuu 2ano2eHupo8anus U
HUMpoBanus), noaydyenue u npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHUYECKas CBS3b
MEXKy YIIE€BOAOPOJAMHU, MPUHAIICHKANTUMHU K PA3TUYHBIM KJIACCaM.
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Kypcusom B TEKCTE€ BBIICIICHBI 3JIEMEHTHI COJEpXKaHUS Y4eOHOTO MaTepuayia, KOTOpPhIC H3YYarTCs B
03HAKOMUTEIHFHOM IUJIaHE M HE BKIIOYAIOTCS B COCTaB MpeAMETHBIX pe3ynbTraroB ocBoeHus GOII COO Ha
0a30BOM YpOBHE.



[TpupoiHbIE HCTOUYHUKH YII€BOAOPOAOB. IIpupoaHelii ra3 u nonyTHele HEPTAHbIE
ra3el. Hed1b 1 e€ mpoucxoxaenue. CiocoOwl nepepaboTKi HEPTH: MEpEeroHka, KPeKUHT
(TepMuyYecKuii, KaTamuTHueckuii), muponu3. IlpoaykTer nepepaboTku HedTH, HX
NPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBIN yroab M MOpPOAYKTHI €ro
nepepaboTKu.

BKCHepI/IMeHTaJILHLIe METOAbI U3YICHHUA BEIIECCTB H UX npeBpameHHﬁ

O3HaKOMIJICHHE C O6p&3HaMI/I IIACTMACC, KaY9YKOB U PC3HUHbI, KOJUICKIIUU «He@m;»
)41 ((yFOJH)», MOACIUPOBAHHUC MOJICKYJT VITICBOOJOPOOOB W TaJTOI'CHOIIPOMU3BOIHBIX,
IIPOBCIACHUC HpaKTquCKOﬁ paﬁoTblI IMOJIYYCHHC OTUJICHA U U3YUCHUC CT'O CBOMCTB.

PacuérHble 3a1a4u

Bbluncienrss 1o ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA UM MTPOIYKTA PEAKIUH 10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOT'O M3 UCXO/HBIX BEIIECTB WA MTPOYKTOB PEAKLIUN).

Kucnopoacoaepxamue opranayeckue CoeUHEHUs

[TpenenbHbIE OIHOATOMHBIE CIUPTHI. METaHO U 3TaHOJI: CTPOEHUE, GU3NYECKUE U
XUMUYECKUE CBOMCTBA (peakUuMy C aKTUBHBIMH METaVIaMH, TajJOr€HOBOJAOPOJIaMH,
ropeHue), npuMeHenre. BoopoaHbie CBsI3U MEXIy MOJEKyJlamMu cOupToB. JleiicTBue
METaHOJIa ¥ ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaTomMHble COMPTHI. DTUJICHIJIMKOJb U [JIMIEPUH: CTPOEHUE, PU3NYECKUe U
XUMUYECKHUE CBOMCTBA (B3aMMOJCIHCTBUE CO IIETOYHBIMU METaJUIAMH, KayeCTBEHHas
peakius Ha MHOTOaTOMHBIE CIUpThI). JlelicTBUe Ha opraHu3M uesioBeka. [IpuMeneHue
[IIMLEPUHA U STUJICHTIIUKOJIA.

deHo: CTpOCHHE MOJICKYJIBI, (U3UICCKHE U XMMUYECKHE CBOMCTBA. TOKCHUYHOCTD
dbenona. [Ipumenenue deHoma.

Anpaerunbl U kemonsl. @opManmbACTUl, alleTaIbACTU: CTPOCHHE, HU3HUECKUE U
XUMUYECKHE CBOMCTBAa (pEaKkIMd OKUCJICHUS W BOCCTAHOBJICHUS, Kaue€CTBEHHbBIC
peaKIym), MOJy4YeHUE U MPUMEHECHHE.

Ayemon.: cmpoenue, guzuueckue u xumuyeckue ceoucmsea (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYEHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TpeJebHble KapOOHOBBIE KHCIOTH. MypaBbUHasi U YKCYCHas
KHUCJIOTBL: CTPOEHUE, GPU3NUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME ISl Kilacca
KHUCIIOT, peaKkius 3Tepudukanumn), noirydeHue u npuMmenenne. CteapuHoBasi U OJIEMHOBAs
KHUCJIOTBHI KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIHUX
KapOOHOBBIX KUCIJIOT, UX MOIOIIEE IeHCTBUE.

Crnoxxnple 2QuUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MIpOSN3 CIOKHBIX
a¢upoB. Kupsl. I uaponus xupos. [Ipumenenue xupoB. buonorndyeckas poiib KUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs yrieBoAOB (MOHO-, IH- U TOJUCAXAPUbI).
['mroko3a - mpocTelmii MOHOCaxapui: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3NUYECKHUE
U XUMHYECKHE CBOICTBa (B3aumoneiictBue ¢ ruapokcuaom Menu(Il), okucnenue
aMMMaYHBIM pacTBOPOM oKkcujia cepedpa(l), BoccTraHOBIeHUE, OpPOKEHUE TITFOKO3bI),
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HaXO0JIEHUE B IPUPO/Ie, TPUMEHEHHE, Onoorndeckas poiib. @orocuHTe3. GpyKTo3a KaKk
U30MED TIIIOKO3BI.

Caxapo3za - npeocmagumenb OucCaxapuoos, cUOpoaU3, HAXOHCOeHUe 8 npupooe u
npumeHeHue.

Kpaxman u uemmono3a Kak HOpupogHbie mnoiaumepbl. CTpoeHHe Kpaxmaia u
1EJUTI0NI03b1. DU3UYECKHE U XMMUYECKUE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAS
peaKIus C UOJ0M).

JKCIepUMEHTATbLHbIE METOAbI U3YYEeHUS BeleCTB M UX NMpeBpalleHuil

[IpoBenenre, HAOMIONACHWE W OINMCAHHUE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHWE
CIIUPTOB, KAUECTBEHHBIC PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCICHUE ITAHOJIA OKCUIIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIMIIEPUHA C THUIAPOKCHUIOM
menu(Il)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM pPacTBOpPOM okcuaa cepedpa(l) u
rugpokcugom  meau(Il), B3auMopelcTBHE Kpaxmalla C  HOJOM), IPOBEICHUE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u

Bbluncienrss no ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIIECTBA UJIU MPOAYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WA MTPOIYKTOB PEAKLIUN).

A30Tcoepxkalue OpraHnyecKue coeJuHEeHust

Amunvl. Memunamun u aHuauH: cocmae, cmpoeHue, uzuueckue u Xumuieckue
ceolicmea (copenue, g3aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMUHOKHUCIOTBI Kak aM(OTEepHbIE OpraHUYECKHe CcOoeAnHEHUs. (DU3NYecKue u
XUMUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpuUMepe riaunuHa). bruonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTumpl.

benku Kkak mpUpOAHBIE BBICOKOMOJEKYISpHBIE coeauHeHus. l[lepBuuHas,
BTOpUYHASI U TPETUYHAsI CTPYKTypa OeNKOB. XMMUYECKUE CBOWCTBA OEJIKOB: TMIPOJIM3,
JieHaTypalusl, KaueCTBEHHbIE PEAKIIMN Ha OCJIKH.

JKCIMEePUMEHTATbHbIC METOAbI U3YYCHHUS BeLeCTB M UX NMpeBpallleHuil
HabGnrogenue v onucanue JEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalus OCIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbIE TOHSTUS XHUMHH BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BE€HO, CTENEHD MOJUMEPU3ALUN, CPEIHSS MOJIEKYJISIPHAS Macca.
OCHOBHbBIE METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN - MOJUMEpHU3alus U
MTOJIMKOHICHCALTUSL.

IInacmmaccol  (norusmunen, NOAUNPONUNeH, NOJUBUHUIXIOPUO, NOTUCTMUPOT).
Hamypanvnoui u cunmemuueckue Kayuyku (6ymaouenosvli, X10pONPEHO8bili U
usonpeHosylil). Bonoxkna: namypanvhvie (X10nOK, wiepcmv, WENK), UCKYCCMBEHHbIE
(ayemammnoe sonokmo, 6ucko3a), cunmemuyeckue (KaANPoOH u J1A6CAaH,).
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JKCHepUMeHTAIbHbIE METO/IbI U3yYeHUs BellleCTB M UX NMpeBpalleHuii
O3HakomileHHE ¢ 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H

Peannsanust MEXNpEIMETHBIX CBS3€W NPU W3yYEHUM OpPraHUYeCKoW xumuu B 10
KJIacCe OCYIIECTBIIACTCS 4Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO -HAyYHBIX
NOHATUH, TaK W TMOHATUN, SBISIONIMXCS CHCTEMHBIMH IJIi OTAEJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIoTe3a, 3aK0H,
TEOpHUsl, aHaJIU3, CUHTE3, KIACCU(PUKALMS, TEPUOJUIHOCTh, HAOIIOJEHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: mMatepus, JHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUECKUI
YPOBEHb, BEILECTBO, TEJO, O0BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3UYECKHE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS.

buonorusi: kneTka, opraHusm, ouocdepa, 0OMeH BEIIECTB B OPraHU3Me,
(doTOCHHTE3, OMOJIOTMYECKU aKTUBHBIE BEIECTBA (OEJIKH, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHbIE IOPOAIbI, IOJIE3HBIE HCKOIIAEMBblE, TOIUIMBO,
PECYPCBL.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMUTaHUS, MOIOIIUE
CpENCTBa, JEKAPCTBEHHBIE 1 KOCMETHYECKUE IIPENapaThl, MATEpUabl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KVIACC

Teopernyeckue OCHOBbI XUMHHU

XuMHUeCKUil 37eMeHT. AToM. Smpo aTtoma, M30TOMBI. DIIEKTPOHHAs 000JI0YKA.
DHepreTuueckrue ypOBHM, MOAYpOBHU. ATOMHBIE opbOutamu, 8-, p-, €- DIEMEHTHI
Oco0eHHOCTH pacIpeiesieHUs JIEKTPOHOB 10 OPOUTANIAM B aTOMaX 3JIEMEHTOB TIEPBBIX
YETBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[Teprnonnueckuit 3akoH U llepuoanueckas cucreMa XuMHUeCKuX 3neMeHToB [[. .
MenneneeBa. CBsi3b EpUOANYECKOTO 3aKOHA U [lepuoandeckoil CUCTEMbl XMMUYECKUX
anemeHToB J[.MI. MenneneeBa ¢ COBPEMEHHOM TEOpPUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHUYECKHUX DJIEMEHTOB M 0Opa3yeMbIX HMHU
MPOCTHIX U CJIOXKHBIX BEIIECTB MO TpynmnaM W NepuojaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BemecTBa. XUMHUUYECKasi CBSI3b. BUIbl XUMUYECKON CBsI3M (KOBaJICHTHAs
HEMoJISIpHAas W TOJISIpHAsl, HWOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHUYECKOU CBSI3M (OOMEHHBIA U JJOHOPHO -aKIENTOpHBIN). Bogopoanas
CBSI3b. BaJIGHTHOCTB. DNEKTPOOTPULATENIBHOCTh. CTENEHb OKUCIEHUs. IOHBI: KaTHOHBI U
AHUOHBI.
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BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THMBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEILIECTB
OT TUNA KPUCTATINIECKON PEIIETKH.

[TonsiTrie o AuCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJIJIOUIHBIE pacTBOPBL. MaccoBast
J10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmueckux coenuHeHUil. HoMeHkmaTypa HEOpraHUYEeCKuX
BemiecTB. [ eHeTmyeckas CBsI3b HEOPraHWYECKHUX BEUIECTB, MPHHAICKANINX K
Pa3IUYHBIM KJIaCCaM.

Xumnueckas peakius. Kitaccupukanus XuMU4ecKrux peakifii B HEOPraHuueCcKou u
OpPraHMYECKOM XUMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB, 3aKOH COXpPAaHEHUsS U
MPEBPALICHUS SHEPTUN IPU XUMHUECKUX PEaKIIMSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTumbie
peakiuu. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIUAIOIINE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

OnexTponutuyeckas auccounanus. CunpHble W ciadbie 37eKTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIasl, HEUTpaabHas, eouHas. [louamue o 6000pooHoM
noxaszamene (pH) pacmeopa. Peakuun noHHOTO oOMeHa. [ uoponu3 nHeopeanuyeckux u
Op2aHUYeCKUX Geuecms.

OKHCIIUTENbHO-BOCCTAHOBUTEINIbHBIE  peakuuu. [lonamue 06  asnekmponuze
pacniaeos u pacmeopos coueu. llpumenenue sn1exmpoausa.

JKCNEePUMEHTATbHbIC METOAbI H3YYCHUS BELECTB M UX NMpeBpaLLeHUil

Hemonctpauusa tadmun «llepuoandeckas cucteMa XxuMudeckux anementoB [[.M.
MenneneeBay, n3ydyeHne MOJENIEN KPUCTAJUINYECKUX PEILIETOK, HAOIIOIEHNE U OTTMCAaHNE
JEMOHCTPALIMOHHBIX W J1a0OpaTOPHBIX OMNBITOB (Pa3joKE€HHWE MEPOKCHIa BOAOPOJA B
IIPUCYTCTBUM KaTaJIM3aToOpa, ONPENEICHUE CPENbl PACTBOPOB BELIECTB C ITOMOILBIO
YHHUBEPCAJIBbHOTO MHAMKATOpa, PEaKIMM MOHHOTO OOMEHa), MPOBEJIEHUE MPaKTUYECKON
paboThl «BnusiHre pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON peakinmy.

PacuyéTHble 3agaun
Pacuétel mo ypaBHEHUSAM XMUMUYECKUX PEAKIIMH, B TOM YHUCIIE TEPMOXUMHUYECKHUE
pacu€Thl, pacu€Thl C UCIOJIBL30BAHUEM MOHATHUS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heoprannyeckasi xumust

Hewmeramnel. [lonoxenne HemeTtauioB B llepuoanueckol cuCTEME XMMHUYECKUX
anemenToB JI.1. MenpaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DPU3UYECKHE CBOMCTBA
HEMETaJIOB. AJUIOTpONusi HEMETa/UIoB (Ha MpuUMepe Kucioponaa, cepsl, dochopa u
yriepona).

XUMHUYECKHE CBOMCTBA Ba)XHEHIIUX HEMETAUIOB (TajJlOTeHOB, CEpbl, a30Ta,
docdopa, yriepona U KpeMHHUSI) U UX COEAMHEHHUH (OKCHIOB, KHUCIOPOJCOAEPKAIIUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.
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Meramnel. Ilonoxenne wetamioB B Ilepuogumyeckold cuUCTEME XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
metawioB. OOmue  ¢usnueckwe cBoicTBa  MeTawioB. CIutaBel  METaJUIOB.
DIEKTPOXUMHUYECKUH s/l HANIPSKEHUI METaJIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATPUM, KU, KaJIbIIUH, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

O6ume cnocoObl monydeHusi MetamioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auwumsl om kopposuu. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

JKCNepUMEHTAIbHbIE METOAbI N3YYeHHUS BelECTB M UX NMpPeBpalleHuil

N3yuenne komiekuuu «MeTamibl U CIUIaBbD», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTANbHBIX 3aJa4, HaOMIOJCHUE U OINHUCAaHUE JEMOHCTPAIMOHHBIX U
71a00pAaTOPHBIX OMBITOB (B3aUMOJICUCTBUE TUIPOKCH 1A ATTFOMUHHUS C PACTBOPAMHU KUCTIOT
U 1IeJI04Yei, KAYeCTBEHHbIC PEAKI[UU Ha KATUOHBI METAJLIIOB).

PacuérHnble 3agaun

Pacu€ter maccel BemecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJUYCCTBY
BEIIECTBA, MacCce WM 00BEMY OJHOTO M3 yYACTBYIOIIUX B PEAKIIMH BEIICCTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO U3 BEIIECTB
UMeeT IIPUMECH.

XuMuA M KU3Hb

Ponpr xumuuM B OO0ECIEUEHHHM DSKOJIOTHYECKOM, HSHEPreTUYECKOW U MHUILECBOU
0€30MacHOCTH, Pa3BUTHU MeAUIUMHEI. [[OHSITHE 0 HAYYHBIX METO/1aX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBienuss 00 OOUMX HAYYHBIX MPUHIUNAX MTPOMBIIIJIEHHOTO MOJTYYEHUS
BaXXKHEUIIINX BEIICCTB.

YenoBek B MUpPE BEIIECTB U MATEPUAIIOB: BAXKHEHIINE CTPOUTEIIBHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~MAaTEpUAJIbl, KpPACKH, CTEKJIO, KepaMHKa, MaTepuaiabl s
ANIEKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUICCKUE M MUHEPAJIbHBIC YI00PCHUSI.

XuMuSA U 3[I0POBbE YEJIOBEKA: MpaBUJIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX
mpernapaToB, MpaBujiaa 0€30MacHOTO HCIIOIB30BAaHHUS IIpenapaToB OBITOBOM XHMHHU B
IMOBCEJHEBHOM KU3HU.

MexknpeaMeTHbie CBA3H

Peanuzanmst MeXnpeaMETHBIX CBSI3€W MPU H3YYCHHH OOIIEH U HEOPraHMYECKOU
xumuu B 11 Kiacce ocyIliecTBIsIETCS Yepe3 KCIOJIb30BaHHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX MOHSATHM, TAaK W MOHATHM, SBISIOIIUXCA CHUCTEMHBIMU JUI OTACIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIN (hakT, TUNOTE3a, 3aKOH, TEOPHS,
aHalli3, CHHTE3, KiIacCu(UKalusi, MEePUOJUYHOCTb, HAOMIOACHUE, SKCIEPUMEHT,
MOJIEIIMPOBAaHUE, U3MEPEHUE, SBJICHHUE.

du3uKa: MmaTepusi, SJHEPrUsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPTeTUUECKUN YPOBEHb, BELIECTBO, TENO, 00BEM,
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arperaTHO€ COCTOSIHHE BeIleCcTBa, (PU3MYECKUe BETUUYMHBI U CAMHMIIBI UX W3MEPEHHS,
CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo - 1 MUKPOJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIaeMbI€, TOTLTUBO,
pecypchl.

TexHonorus: XUMHUYECKAs MPOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO
CTPOMUTENBHBIX  MaTEPUANOB, CEIbCKOXO3SIMCTBEHHOE  MPOU3BOJACTBO,  IHILEBAs
IPOMBIIIJIEHHOCTb, bapmaneBTUYeCKast MPOMBIIICHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  IPENnapaToB, IMPOU3BOACTBO  KOHCTPYKUMOHHBIX  MAaTE€pHasoB,
AJIEKTPOHHASI POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOT'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yJibTaTaM OCBOCHUS 00yUYarOIITUMUCS
nporpaMM cpeaHero oOmiero o0Opa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM).  HaydHo-meTonnyeckol OCHOBOM il pa3pabOTKH  IJIAHUPYEMBIX
pE3yNbTATOB OCBOEHMS IIPOrpaMM CPEIHEr0 OOIIEro 00pa30BaHUs ABISIETCS CUCTEMHO -
NEeATENbHOCTHBIN OJIXO/I.

B cooTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B  CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEr0 OOILIEro
oOpa30BaHMsI BBIJEIIEHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHWE OOYYalOUUMHUCA POCCUUCKOW TPaKJAaHCKOM UIACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOIIPEEIICHUIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LICJICHAIPABJIICHHOE PpPa3BUTHE BHYTPEHHUX YOEXKIAEHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPaAUIil 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroImIMXCS PYKOBOJCTBOBaTbCS B  CBOEH
NEeSATENbHOCTH HEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, IPUCYLIUMU LEITOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJOTMUECKON KYJIbTYPhI M CIOCOOHOCTHU CTABUTH LIEJIU U
CTPOUTbH )KU3HECHHbBIE ILJIaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUA MpeaMeTa « XUMHUS JOCTUTAIOTCA B €IMHCTBE
y4eOHOM W BOCHUTATENbHOW JEATEIBHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH U HJI€aJaMU POCCUUCKOIrO
IPa)KJaHCKOTO OOIECTBA, MPUHATHIMUA B OOILIECTBE HOPMAaMH U MpaBUJIaMU MOBEACHMUS,
CIIOCOOCTBYIOLIMMHU  TIpoOILlEcCaM  CaMOINO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOIO
CTaHOBJICHMSI JINYHOCTH O00YYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHMSI  MpeaMera  «XUMHUS»  OTPaxaroT
c(OPMHUPOBAHHOCTh  OMbITa [MO3HABATEJbHOW M  MPAKTHUYECKOW  JIEATEIbHOCTH
oOy4Jaronuxcs o peaau3alii NPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YKCIIE€ B YACTH:

1) rpaxaaHCcKoOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB M 0O0S3aHHOCTEH,
YBaKEHUS K 3aKOHY M ITPABOMOPSIKY;

IpPEACTaBICHHS O COIUAIBHBIX HOPMaX U MPaBUIIaX MEKINIHOCTHBIX OTHOIIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON IESTEIBHOCTH IMPH CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHHH YYEOHBIX M IMO3HABATEIbHBIX 3a7a4, BBIMOJHCHUH XUMHYCCKHUX
IKCIIEPUMEHTOB,;
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CIIOCOOHOCTH MMOHUMATh U NPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apIyMEHThI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOU MESTEIbHOCTH;

2) MATPHOTHYECKOTO BOCIIMTAHUSA:

LICHHOCTHOI'O  OTHOILIEHUSA K MCTOPUYECKOMY H  HAy4YHOMY  HACIEIUIO
OTEYECTBEHHOU XUMUH;

YBOKEHUA K TMpoOIeccy TBOpPUECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
IIPUMEHEHUSA XWMUHU, OCO3HAHUS TOrO, YTO JOCTWIKEHHMS HAyKH €CTh pe3yibTar
JUTATENbHBIX HAOMIOACHUN, KPOMIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO
TPyZAa YYEHBIX U PAKTUKOB;

MHTEpECAa M MO3HABATEJIBHBIX MOTHMBOB B IOJYYEHHM WU IOCIEAYIOIIEM aHAIN3E
MH(}OpMaUK O MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3AHHBIE C XWMHYECKUMH SIBJICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACHh HA MOPAJILHO -HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPUILIECH C TTOZUIIHNI
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE TMOCJICICTBUIN ATUX MOCTYIKOB;

4) ¢dopMupoBaHUS KyJbTYPHI 310POBbSI:

MMOHUMAaHUs LICHHOCTEN 3J0POBOro U 0€30MacHOro 00pasza *KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY M TICUXHUYECKOMY
3J10pPOBBIO;

coOnofieHuss TpaBuUi  Oe30macHOro oOpalieHuss ¢ BelecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JNEATEIBHOCTH;

MOHMMAHUS IIEHHOCTH TPaBWJI WHINBUAYATHHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHUSl TMOCHEACTBUM W HENpUATHUS BPEAHBIX MpPUBBIUEK (YNOTpeOIeHus
aJIKOTOJI5l, HAPKOTHUKOB, KypeHHS);

5) TpyaoBoOro BOCIMTAHUSI:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B yU€OHO-HCCIIEI0BATEIbCKOMN ACATEILHOCTH,
00111eCTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAHOBKM Ha aKTHMBHOE YyYaCTHE B PEIICHUH MPAKTUYECKUX 3a7ad COIMATIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY U3yUYEHHUIO Tpodecchii pa3InyHOTO POJia, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUU;

YBOKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATLHON TPACKTOPUH 0Opa30BaHMS,
Oynymeid mnpodeccud M peanu3alri COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB U MOTPEOHOCTEN O0IIeCTBa;
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6) 3K0JOrH4YecKOro BOCIIMTAHHUS:

HKOJIOTMYECKU IIeJIECOO00Pa3HOT0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUA TJI00AJBHOTO XapakTepa HKOJOTMYECKUX MPOOIeM,  BIHSHHS
HKOHOMUYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOTHON U COLIMATIBHON Cpeibl;

OCO3HaHUsI HEOOXOJUMOCTH HUCHOJB30BAaHUS JOCTIDKCHUNW XMUMHH JUISl PEIICHUS
BOIPOCOB PAIlMOHAIIBHOTO NIPUPOJIONOIb30BAHUS;

aKTUBHOTO HETIPHUATUS ACHCTBHM, MPUHOCAIIMX BpEA OKpY’KaIoUIed MpUpOAHOI
cpede, YMEHHMsS TPOTHO3MPOBATH HEONArONpPUSATHBIE HKOJOTUYECKHUE IOCIEACTBUS
IpeapUHUMAEMbIX JEHCTBUI U IPe10TBpaIaTh UX;

HQJIWYUS Pa3BUTOTO HKOJIOTMYECKOTO MBIIIICHUS, 3KOJOTUYECKOW KYJbTYpPHI,
OTbITa JAESTEIBHOCTU SKOJOTMYECKOM HAIPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCSA
UMHU B IIO3HABaTEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOM MpPaKTUKE, CIIOCOOHOCTU U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIE€0JIOTUU XeMO(hoouu;

7) MEeHHOCTH HAYYHOTO MO3HAHWS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLECTBEHHOU MPAKTHKY;

NOHMMaHUs CHEU(PUKA XMMHUU KaK HayKH, OCO3HaHUA €€ posid B (POPMUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOIO MPEACTaBIEHUs 00
OKPY’KAIOLIEM MHUpPE KaK O €JUHCTBE IIPUPOJBI U YEJIOBEKA, B IO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuH npoOIeM COXpaHEeHHUs IPUPOJTHOTO PaBHOBECHS,

yOEKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU JIJISl COBPEMEHHOM LIMBUIIN3ALIMU: B €€
I'YMaHHCTHYECKOW HANpaBICHHOCTH M BaXXHOM pOJIM B CO3JaHUM HOBOWM Oa3bl
MaTepUalbHOW KYyJbTYpbl, PEHICHUH TJIO0OANBHBIX MNPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJI0BEYECTBA - CHIPbEBOM, YHEPTETUUECKOM, MUILIEBOM U IKOJOTUUECKON 0€30MacHOCTH,
B pPa3BUTUU MEJULMHBI, O0ECIEYEHUU YCIOBHM YCIEIIHOTO TPYyJa U 3KOJOTHMYECKH
KOM(OPTHOM JKU3HU KaXA0T0 YjeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH: IOHMMAaHUs CYLIHOCTH METOIOB IO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble
3HAHUA JUIsl aHalu3a U OOBSCHEHUS SBJICHHUI OKPY’KaIOLIEro MUpa U MPOUCXOSALINX B
HEM H3MEHEHUH, yMEHHs JellaThb OOOCHOBaHHBIE 3aKIIOYCHHs] HAa OCHOBE HAYYHBIX
(aKkTOB M UMEIOIIUXCS TaHHBIX C LIEBIO MOJyYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS MJISI PELICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaIIMSIX;

MHTEpeCca K O3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH; TOTOBHOCTH U
CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaMOOOPa30BaHMIO, K AKTUBHOMY
MIOJyYEHUIO HOBBIX 3HAHUM [10 XUMUU B COOTBETCTBUM C KU3HEHHBIMU IOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pas3inyHbIX cdepax NpodhecCuoHaIbHON
NEATEIIBHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS YUEeOHOTO MpeaMeTa « XUMHUsD» Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBbIE IS dbopmupoBanus MHUPOBO33pPEHUS oOyJaronmxcs
MEXIUCUUIUITMHAPHBIE  (MEXMIpPEIMETHbIE) OOIICHAy4YHbIE TMOHSTHS, OTpa)Karolue
[EJIOCTHOCTh HAYYHOUM KapTUHBI MUpa U CreU(UKY METOOB MO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, PHEPIHs, SIBICHUE, MPOLECC, CUCTEMA,
HAy4YHBIM (DaKT, IPUHLHUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIECOBAHHE,
HaOII0/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCadbHble Yy4deOHble JeHcTBHUS (TIO3HABaTeNbHbIE, KOMMYHHKATHUBHEBIE,
peryJATUBHBIE), o0ecneunBaromye GopMUpPOBaHUE (PYHKIMOHAIBHON IPAMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMU 00yYaroInXCs;

CHOCOOHOCTh OO0YYarOUIMXCs HCIOJB30BaTh OCBOEHHBIE MEXIUCLMILIUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE YUEOHbIE AEMCTBUS B TO3HABATEIBHON U
COLIMAJIbHOW MPAKTHKE.

MeTtanpeameTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MI03HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIC 1eHCTBUS
ba3oBpble Jiornueckue JeiicTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENEIISATh 1EIU AEATeIbHOCTHU, 3a7aBasi mapaMeTphbl U KPUTEPUU UX JIOCTUKEHUSI,
COOTHOCUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTaBJIECHHBIMU LIEIISIMU;

HCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHUS - BBIACISThH
XapakTepHble MPU3HAKU TOHSITHUN M yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (JaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IS KJIACCU(PUKAIIUU BEIIECTB U XUMHUYECKHUX
peaKLnil;

YCTaHABJIMBATh PUYMHHO-CIICJICTBEHHBIEC CBS3U MEXY U3y4aeMbIMU SIBICHUSIMU,

CTPOUTH JIOTUUYECKUE PACCYKACHUSI (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IO aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOpPEUUS B PacCMATPUBAEMBIX  SIBJICHUSX,
(hOpMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B IMPOIECCE ITO3HAHUS, HUCIOJb3YEMbIE B XUMHUH CHMBOJIMYECKHE
(3HAKOBBIE) MOJICIIH, MPEOOPa30BHIBATh MOJICIbHBIC TIPEACTABICHUS - XUMHUYCCKUMA 3HAK
(cuMBOJT) DJIEMEHTa, XUMHUYECKash (opMyia, ypaBHCHHE XUMHUYECKOW PEAKIUU - TPH
pereHnr y49eOHBIX TMO3HABATENIbHBIX W TMPAKTUYECKUX 3a/ad, MPUMEHATh Ha3BAaHHBIC
MOJIEIbHBIE TPEACTABICHUS JJIsI BBISBICHHUS XapaKTEPHBIX MNPHU3HAKOB H3y4yaeMbIX
BEILIECTB U XMMUYECKUX PEaKITUH.
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Ba3oBble ucciienoBarejbLCKHe J1eCTBUA:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINN;
(GhopMyIUPOBAThH MENN U 33]]a4H UCCIICIOBAHMS, UCIIOJIb30BATh TTIOCTABJIICHHBIC U
CaMOCTOSTEIILHO COPMYITHPOBAHHBIE BONPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS U
OCHOBBI IS POPMUPOBAHUS THIIOTE3HI TTO TPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX
CYXKIECHH;

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS Y TPOBEICHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAOMIOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3MPOBATh €ro pe3ynbTaT, (PopMyIupoBaTh OOOOIICHHUS W
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YJbTaTOB HCCIIECIOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTUYET O MPOJIeTaHHON padoTe;

pruoOpeTaTh OMBIT YICHUUSCKOM MCCIIEIOBATEILCKON U MPOSKTHOM e TEILHOCTH,
MIPOSIBIIATH CITIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIIBHOMY ITOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO PA3JIMYHBIX METOJIOB ITO3HAHU.

Pabora ¢ undpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMANUU (HAYYHO -TIOMYJISpHAs
JUTEpaTypa XMMHYECKOr0 COJEpKaHUs, CIpaBOYHbIE MOocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh MHPOPMAIMIO PA3IMUHBIX BUIOB M (POPM IPEACTABICHUS, KPUTHICCKH
OILICHMBATH €€ TOCTOBEPHOCTH U HEMPOTHBOPEUUBOCTH;

(dopMyITUPOBATH 3aIIPOCHI ¥ PUMEHSATH PA3TUYHBIE METOJIBI TIPU TIOUCKE U OTOOpE
uH(pOopMaLni, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT  UCHOJB30BaHUS HMH(POPMAIMOHHO -KOMMYHUKaTHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY TMpelcTaBlieHus WHOOpMAIUu
(cxempl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B KayeCTBE CPEJCTBA MPH padOTe C XMMHUYECKOM
nH(popManuen: NpUMEHITh MEeXIPeAMETHbIE ((PU3NYECKHe 1 MaTEMAaTUYECKHE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHME  CpEICTBA
HaTrJITHOCTH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBHS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEeMBl B XOJI¢ JHWAiora W/Wiu
JMCKYCCUH, BBICKA3bIBaTh HUACH, (OPMYIHPOBATH CBOM TMPEJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS MPEITIOKSHHON 3a/1a4u;

BBICTYNIaTh C TMPE3CHTAIMEHl pe3yJbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBIMOJTHEHUU
XUMUYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW padOThl MO WCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaM3alil y4eOHOTO MpoeKTa U (HOpMyIupoBaTh BHIBOABI IO
pe3ynbTaTaM MPOBEASHHBIX MCCIICIOBAHUN TYTEM COTJIACOBAaHUS TIO3UIMH B XOJIe
00Ccyx)eHust 1 0OMEeHa MHEHHUSIMHU.
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PeryJsiTuBHbIEe YHUBEPCAJIbHbIE Y4eOHbIe IeilCTBUS

CaMOCTOATEIIBHO  IIJIAHUPOBAThb U OCYILIECTBIAATH CBOK  I[IO3HABATEIBHYIO
NEATENbHOCTh, Ompenenss €€ LelId U 3aJa4d, KOHTPOIUPOBaTb M IO MeEpe
HE00XOJMMOCTH KOPPEKTUPOBATH MPEIIaraeéMblid aJlrOPUTM ACUCTBUI NIPHU BBINOJHEHUU
y4eOHBIX W HCCIEeIOBATENbCKUX 3a/1a4, BbIOUpaTh Hambosnee 3(pPeKTuBHBIN ciocod ux
pelIeHus C YYETOM MOTYUYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKIHUX;

OCYLIECTBJIATH CaMOKOHTPOJIb CBOEU JAEATEIBHOCTA HAa OCHOBE CAMOAHAIU3A U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATBI 10 KJIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUA Kypca « OpraHndecKas XuMUsD» OTPakaroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI 0 XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO -
Hay4YHOU KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUU SBJIICHUW PUPOJIbI, B POPMUPOBAHUU
MBIIUIEHUS U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHONW I'PaMOTHOCTH, HEOOXOJIUMOMN
JUIA pelIeHHs MPAaKTUYECKUX 3a7ad U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOIICHMS K
CBOEMY 3JI0POBBIO U IIPUPOIHOM CpELE;

BJIAJICHUE CUCTEMOU XMMHUUYECKUX 3HAHMM, KOTOpas BKIKOYAET: OCHOBOIIOJIATA0IINE
HNOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, 3JIEKTpOHHas 00o0JI0uKa aToMa, MOJEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPHUIATEILHOCTh, XMUMHUYECKasl CBA3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpalléHHas ), MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN
ckeneT, GyHKUMOHANbHAS TpyNna, paJuKall, U30MepHsi, U30MEpbl, TOMOJOTUYECKHUM P/,
TOMOJIOTH, YTJIEBOAOPOIBI, KHUCIOPOA M a30TCOAECpXKallMe COCAUHEHUsS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHbI
(Teopust cTpoeHus: opranndyeckux BeniecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHsI MACChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHNUS,
JeXalye B OCHOBE NMOHUMAaHUs NMPUYMHHOCTH MU CUCTEMHOCTH XUMUYECKHUX SIBJICHUU,
(dakToNIOrMYecKue CBEJCHHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUU U OE30MaCHOM
WCIIOJIb30BaHNU BAXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY W MPAaKTUYECKOI
NEeATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUMBBISBIISATH XapaKTEPHbIE MPU3HAKH IIOHSATHH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCIIOB30BaTh  COOTBETCTBYIOIIME  MOHSTHUSA
IIPY OIIMCAHHUM COCTABA, CTPOCHMS U IPEBPALEHUNA OPTAHUYECKUX COEIUHEHNN;

c(hOpMUPOBAHHOCTH YMEHU I UCIIOJIb30BaTh XUMUYECKYK0  CHUMBOJIUKY
JUTSL COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON) popMyit
OPraHUYECKUX BEIIECTB M YPABHEHUM XUMUYECKUX PEAKINM, M3TOTABIMBATH MOJEIIH
MOJIEKYJl OpPraHMYECKUMX BEIIECTB JUIA WUIIOCTPALMM MX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

C()OPMUPOBAHHOCT YMEHMM  YCTAHABIMBATH IPUHAIJIEKHOCTb H3YYEHHBIX
OpPraHUYECKUX BEIECTB MO UX COCTaBYy U CTPOSHUIO K ONpeAeIEHHOMY KJlaccy/TpyIie
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COCIMHEHUI  (YTJIEBOJOPOJbI,  KHUCIOPOA W  a30TCOAEpKalue  COEAUMHEHUS,
BBICOKOMOJICKYJIIDHBIE COEJIMHEHMS), JaBaTh WM Ha3BaHUS MO CUCTEMAaTHYECKOM
HomeHkiatype (ILIPAC), a Takxke NpPUBOAUTH TPUBUAIBHBIE HA3BaHUS OTAEIbHBIX
OpraHUYECKUX BEIIECTB (ITWIICH, MPOMUJIEH, AlETWICH, STUJICHIJIUKOJb, TJIMIICPUH,
dbeHon, dopMaibIerua, areTanbAeTH, MypaBbHHAS KHCIOTAa, YKCYyCHas KHCIOTa,
OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmal, LeJUII0I03a,
TJIUIIMH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPEAEIIATh BUIbI XUMUYECKOM CBSI3U B OPTaHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHBIE);

cOPMUPOBAHHOCTh  YMEHHUSA TPUMEHSTH TOJIOKEHHUS TEOPUHM  CTPOCHUS
opranuveckux BemectB A.M. bytiepoBa mjis OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UUECKHUE U
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPECTABUTEIEH Pa3IMUHBIX KJIACCOB OPTraHUYECKUX
BEIIIECTB (METaH, 3TaH, STWJICH, MPOMNWICH, aleTwieH, OyTaaueH-1,3, MeTrmiOyTaaueH-
1,3, OGeH3071, METaHOoJ, 3TAHOJ, ATWICHIJIMKOIb, TJIMLEPUH, (PEHOJ, aueTaabAeru/,
MypaBbHHasi U YKCyCHasi KUCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHas
KHUCJIOTA), WUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXJAY HUMU YpPaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (DOPMYII,

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOUYHUKH YTJIEBOJIOPOIHOTO
ChIpbs (HEe(Th, MPUPOJHBINA Ta3, YTrojb), CIOCOOBI UX MEPEPadOTKH U MPAKTUUECKOE
MIpUMEHEHUE TTPOYKTOB MEPEePadOTKH;

c(hOpMHUPOBAHHOCTH YMEHUM MTPOBOJUTH BEIUUCIEHUS IO XUMUYECKUM YPABHEHUSIM
(maccel, 00BEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WM TMPOJIYKTA PEAKIUU I10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOTYKTOB
peakiun);

c(hOpMHUPOBAHHOCTh YMEHHM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METO/AX
Hay4YHOTO MO3HAHMUSI, UCIOJIB3YEMbIX B XUMHH MPU U3YYECHUU BEIIECTB U XUMUUYECKHUX
saBieHUN (HAOMIOACHUE, W3MEpPEHHEe, JKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh
CHUCTEMHBIC XMMHWYECKUE 3HAHUS IS MPUHATUS PEHICHUNA B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHMM COOJIIONAaTh TIpaBWja TMOJIb30BAHUS XUMHUYECKOMN
MOCY/10¥ 1 JTabopaTOpHBIM 000PYI0OBAaHNEM, a TAKXKE TIPaBUiIa 0OpaICHUS C BEIIECTBAMHU
B COOTBETCTBUH C MHCTPYKITUSMH TI0 BBITOJTHEHHIO JIJAOOPATOPHBIX XUMUUYECKHUX OTIBITOB,;

chOPMHUPOBAHHOCTh yMEHUW  IUTAHUPOBATh W BBIIOJHITH  XUMHYECKHUI
AKCIEPUMEHT (MPEBPAILCHHUS] OPraHUYECKUX BEIIECTB IPU HArpeBaHUU, MOIYYEHHE
ATUJIEHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIUU OPraHMYECKHUX BEIECTB,
JeHaTypauus OelIKOB NMpPH HArpeBaHWU, I[BETHHIE PEAKIUU OEJIKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKH O€30MaCHOCTH IMPHU OOpaIlleHUU C BEIIECTBAMHU M JaOOPATOPHBIM
000pyZI0OBaHUEM, MPEACTABISATh PE3YJbTaThl XUMUYECKOIO SKCIEpUMEHTa B (opme
3aMiCH YpaBHEHUU COOTBETCTBYIOIIMX pEaKIMil U (OpMyIHpPOBATh BHIBOJBI HA OCHOBE
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chOPMHUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  AHAJTU3UPOBATH  XUMHUYECKYIO
nH(}OpMAITHIO, TTOTYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (CPEICTBA MacCOBOM MH(OpMAITHH,
WNHuTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIOATh MTpaBuia YKOJIOTHUECKH 11e1ec000pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JESITEIBHOCTH B LIEJIAX COXPAHEHHS CBOETO 310POBbS U
OKpYXalolled NpUPOJAHON Cpelbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUA Ha >KUBbHIE
OpraHu3Mbl ONPEIENEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMas cMbIici nokazarens [1/1K,
NOSICHATh Ha MPUMEpPAX CHOCOObl YMEHBIIEHHUS W TMPEJOTBPAIICHUS WX BPEAHOTO
BO3JICUCTBHS Ha OPTAaHU3M YEJIOBEKA;

Uil OOyYaromuXxcsi € OTrPAaHWYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
MIPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYIECKUX
SIBIICHMI;

JUISL CIIETIBIX U CJIAa0OBUJAIIMX OOYYAIONIUXCS: YMEHHUE HCIOJb30BaTh pebeHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins juist 3anucu XuMU4ecKux GopMyL.

11 KUIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUsI Kypca «OOIass U HeoOpraHuuecKas XUMUsDH
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKOU COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMHUHU B MO3HAHWU SIBJICHUN MPUPOIbI, B
(hopMHUPOBAHUM MBITIUICHUS M KYJIBTYPBI JUYHOCTH, €€ (DYHKIIMOHAIBLHON TPAMOTHOCTH,
HEOOXOJMMOU ISl PEIICHUsS NPAKTHUYECKUX 3a7ad MW DKOJIOTHYECKHM OO0OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO M TPUPOIHOU CPEIE;

BJIAJICHUE CUCTEMON XUMHUUYECKHUX 3HAHUM, KOTOPAsk BKJIKOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMUUYECKUN DJIEMEHT, aToM, HM30TON, §-, p-, W- DJIEKTPOHHBIE OPOUTAIH
aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTEMEHb OKHUCJICHUS, XUMUYECKas CBI3b (KOBaJICHTHas,
HMOHHAasl, METaJUIMYECKas, BOJIOPOJIHAS), KPUCTAJUIMUECKAs PEIIETKa, TUITBI XUMUYECKUX
peaKumii, pacTBOP, BJAECKTPOJIMTHI, HEIJEKTPOJIUTHI, SJICKTPOIUTAYECKAS] AUCCOLMAIS,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW PEAKIUH, XUMHYECKOE
paBHOBECHE); TEOPUHM M 3aKOHBI (TEOpUS DJICKTPOJIMTHUUYECKON JIUCCOIMAIIUH,
nepuoauuecku 3akoH .M. MeHneneeBa, 3aKOH COXPAaHEHHUSI MAacChl BEUIECTB, 3aKOH
COXpaHEHMS M TPEBPAILCHUS SHEPTUM MPU XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUM $I3bIK XWMHH, MHPOBO33PCHYECKHE 3HAHHWS, JICKAIIUE B OCHOBE
IMOHUMAaHUS MPUYUHHOCTH M CHUCTEMHOCTH XHMHUYCCKHX SIBJICHHUM, (PaKTOJIOTHUECCKHUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€30MaCHOM UCIIOIb30BaHUN BAKHEHIIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YeTIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTepHbIC TMPU3HAKU TIOHATHM,
yCTAHABIMBaTh MX B3aWMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATUS IIPU
ONMCAHUW HEOPraHUYECKUX BEILIECTB U UX MPEBPALICHUI;
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c(hOPMHUPOBAHHOCTh YMEHHI HCIIOJIh30BATh XUMHUYECKYI0 CHUMBOJHUKY  JIJIS
cocTaByieHHs (JOPMYJT BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUH, CHCTEMATHIECKYTO
HomeHknatypy (ILIIPAC) u TpuBHanbHble Ha3BaHHUS OTIEIbHBIX HEOPTAaHUYECKUX
BEIIECTB (yrapHbIi ra3, yrieKuciblid a3, aMMHaK, raiéHasi u3BeCTh, HeTaléHas U3BECTbh,
NUTHEBAS COJa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUM ONPENEIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU CBS3H
(koBaJieHTHasi, HWOHHAs, MeTaJuIMuecKasi, BOJOPOAHAs) B  COCAUHEHUSX, THUI
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAs, HOHHAS,
MeTaJlJTnYecKas), XapaKTep CpeJibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAIJIC)KHOCTb HEOPTaHUYECKUX
BEILIECTB IO MX COCTaBY K ONPENEIEHHOMY KJacCy/Tpynine COeIMHEHHH (IpOCThie
BEIIIECTBA - METAJUIbI W HEMETAJJIbl, OKCHUJIbl, OCHOBAHWS, KHUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI pPACKPBIBATh CMBICT Mepuojauveckoro 3akona [.W.
MenpneneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 7dJeMeHTOB 1-4 mnepuonoB Ilepuoanmdeckoii CHCTEMBI XHUMHUYECKUX
sanemeHToB [|.1I. MenneneeBa, HCONB3Ysl IOHATHS «§-, P-, €-DIIEKTPOHHBIE OpOUTAITIN,
«OHEPreTUYECKUE YpPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMICTB
XUMHAYECKUX DJIEMEHTOB M HMX COCIMHEHUM IO nepuojaM u rpynmnam l[lepuonmueckoit
CUCTEMBbI XUMHUYECKHUX djieMeHTOB J/[.J1. MeHnaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHUE
CBOMCTBA  HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACcCOB,  MOJTBEPXKAATh
CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKAY HEOPraHWYECKUMHU BEIIECTBAMHU C
MMOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIL;

c(hOpPMHUPOBAHHOCTh yMEHHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
Pa3ITUYHBIM MPU3HAKAM (YHCIIY M COCTaBY PEarupyroinx BEIIECTB, TEIUIOBOMY (P HEKTy
peaKiMv, W3MEHEHHMIO CTEMCHEW OKHUCJICHHUS »JJIEMEHTOB, OOpAaTUMOCTH pPEaKIIHH,
Y4acTHUIO KaTalln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIIUNA Pa3TMYHBIX THUIIOB,
MIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO 0OMEHA, yUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  MPOBOJWUTH  pEaKIUH,  MOATBEPXKIAIOIINE
Ka4eCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM
NyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPIraHUYECKHUX BEIIECTB;

cOPMUPOBAHHOCTh ~ YMEHUM  pAaCKpbIBaTh  CYIIHOCTh  OKUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKIHUI MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO OajlaHca ATUX
peaxkiuu;
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c(hOpPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakIMy OT Pa3TUYHBIX (DAKTOPOB; XapaKTEP CMEMICHHS XMMHYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTePHU30BaTh XUMUUECKHE MPOIECCHI, JICKAIIHIE B
OCHOBE TMPOMBIIUICHHOTO IIOJYyYEHUsS CEPHOM KHCIOTHI, aMMHakKa, a TaKke
c(hOpPMHUPOBAHHOCTH TPEICTABIICHUN 00 OONTUX HAYYHBIX MPHUHIIMITAX M SKOJIOTHUUECKHUX
npobJieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOJIUTH BBIUMCIICHUS C UCIIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0JIsl BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOILIEHUN ra30B MPU XUMUYECKUX
peaKIMsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOro ddekra
PEaKLIHMHU Ha OCHOBE 3aKOHOB COXPAaHEHUS MAcChl BEIIECTB, IIPEBPALLICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMH COOJIIOAATh MpaBUja TMOJIb30BAHUS XUMHUYECKOU
MOCY/1I01 1 JIa0OpaTOPHBIM 000PYAOBAaHUEM, a TAKKE MpaBUiIa 0OpalleHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH MO BBINOJHEHUIO JIJAOOPATOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh ~YMEHUW  IUIAHUPOBATh W  BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKeHHE TEePOKCHIA BOJAOpPOJAa B TMPUCYTCTBUM KaTalau3aTopa,
ONPENECICHUE CPENbl PACTBOPOB BEIIECTB C MOMONIBI) YHUBEPCAIBHOIO HWHAMKATOPA,
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH, PEAKIMU UOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIUU Ha Cyb(har-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHHSI, PEILIEHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMam «Metauie» u «HemeTramis»)
B COOTBETCTBUHU C TIPABUIIAMH TEXHUKH 0€30IMaCHOCTH MPHU OOpaIeHUH C BEIIeCTBAMH U
nabopaTopHbIM  00OpYJOBaHUEM,  TPEICTABIATh  pPE3yJIbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3alucu YpPaBHEHUN COOTBETCTBYIONIUMX pEAKIUd U
(hopMyIHpoOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAIU3UPOBATH  XUMHUUYECKYIO
nHpopMaIuioo, TMOJy4aeMyI0 U3  Pa3HbIX HCTOYHUKOB (CpelIcTBa  MacCOBOM
KOMMYHUKaIuu, MHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJTIOJIATh MPaBHIIA YKOJIOTHYECKH 11E]1€CO00Pa3HOTO
MOBEJICHUS B OBITY M TPYJAOBOM JIESITEIHHOCTH B LEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpYXaUEel MPUPOJHOM CpEIbl, OCO3HABATHh OIACHOCTb BO3ICHUCTBUS Ha KUBBIC
OpraHu3Mbl OIMpEAEIEHHBIX BEIIEeCTB, MOHMMAas cMbich mokasatens [1/IK, moscHsITh Ha
npuMepax CrocoObl YMEHBIICHHUS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUSA Ha
OpPTraHu3M YEJIOBEKa;

JUIsE  00yYaromuxcsi € OrPAaHHMYCHHBIMH BO3MOXXHOCTSMH 37I0POBbS: YMEHUE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB M XUMHUIECKUX
SIBJICHUU;

JUISL CJEeTbIX WM CHA0OBUASIIUX OOYYalOLIUXCS: YMEHHE MCIOJIb30BaTh pelibeHO
TOYEYHYIO cUcTeMy 0O0o3HaueHuit JI. bpaiins njs 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Hanmenosanne
Ne KomiiecTso OCHOBHBIE BUJIBI ACITECIHHOCTH
pa3zesioB U TeM [IporpaMMHOE COAEpKAHUE
/o 4acoB 00yJaroImmXxcs

y4eOHOT0 MpeAMEeTa

Paznea 1. Teoperuueckre 0CHOBbI OPraHMYeCKOl XUMUH

11 [Ipenmer

OpraHUYECKON XUMUHU.
Teopus ctpoeHus
OpraHUYECKUX
coeauHeHud A.M.
bytiiepoBa

3

[IpenMeT OpraHu4ecKor XMMHHN: €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
[IOJIy4€HUH HOBBIX BEUIECTB U MATEPHUATIOB.
Teopus CTpOEHUSI OPraHUYECKUX
coequHeHuid A.M. Bytiieposa, e€
OCHOBHBIE TI0JIOXKEHUS. CTPYKTypHbIE
(dbopMyIIBl OpraHUYECKUX BEIIECTB.
['omoustorus, nzomepust. XuMu4yecKas CBS3b
B OPraHUYECKHUX COCIMHEHUSX: KPATHBIE
CBSI3M, a- U I-CBS3H.

[IpencraBienue o kiaccuukamuu
oprannyeckux Bemects. HomeHnknarypa
OPraHUYECKUX COCIUHECHUN
(cucrTeMatnueckas) U TPUBHAIbHBIC
HAa3BaHUS BAXKHEUIIINX MPEICTaBUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKcNepuMeHTAJIbHbIE METOAbI
U3Y4YCHUS BElIeCTB U UX NpPeBpPallleHUI:

PackpbIBaTh CMBICT M3y4a€MbIX HOHSATHMA
(BBISIBJISITH MX XapaKTEPHbIC TPU3HAKH ),
YCTAHABIIMBATh UX B3aUMOCBS3b.
[[pUMEHSTH MOJIO0KEHUSI TEOPUHU CTPOCHHUS
oprannueckux BeuectB A. M. Bytieposa
TSl OOBSICHEHHU ST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI.

M crnonb30BaTh XUMUYECKYHO CUMBOJIUKY
17151 COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaléHHon) (opMy OPraHMYECKUX
BEIIIECTB.

OrnpenensTb BUAbI XUMUUECKOMN CBSI3U
(oIMHApHBIE, KPATHBIE) B OPTAHUYECKUX
COCINHEHUSAX.

PackpbIBaTh pOJIb OPraHUYECKON XUMHH B
MPUPOJIE, XapaKTeprU30BaTh €
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* JleMOHCTpanuu:
- O3HaKOMJICHHE ¢ 00pa3laMu

OpPraHUYCCKHUX BCIUICCTB U MATCPpHUATIAMHU HA

X OCHOBC,

- OIIBITHI ITIO IIPCBPAIICHUIO OPTaHNYCCKHUX

BEIIICCTB MMPU HarpeBaHWH (TUTaBIICHUE,
oOyTJIMBaHKE U TOPEHUE).
« JlabopaTopHbI€ OMBITHI:

- MOACIIMPOBAHUC MOJICKYJI OPraHNU4YCCKHUX

BEILICCTB

3HAYCHUE B KMU3HU YEJIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C IPYTUMU
HayKaMU.

Ha6ronaTh 1 onuchIBaTh
NIEMOHCTPALIMOHHBIEC ONBITHI; TPOBOJUTH U
OMKCHIBATH JTAOOPATOPHBIE OIBITHI U
MpaKTUYECKUE PaOOThI

HToro no pasueiny

Paznen 2. YriieBoaopoasbl

2.1

[IpenenpHbIE
YIIIEBOIOPOABI - aJIKAHBI

AJIKaHbI: COCTaB U CTPOEHUE,
rOMOJIOTUYECKHUH psia. MeraH u 3TaH -
[IPOCTENIINE NIPEACTABUTEIIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
(buznyecKkrue 1 XuMHU4YEeCKIe CBOMCTBA
(peakuuy 3aMenIeHHUs] U TOPEHUS),
HaX0JICHUE B IIPUPOJIE, ITOTYyUYECHUE U
[TPUMEHEHUE

PackpbIBaTh CMBIC] U3y4a€MbIX MIOHATHN
(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBS3b,
MCI0JIb30BaTh COOTBETCTBYIOIINE
MOHSATHS TIPU ONKMCAHUU COCTaBa,
CTPOCHHUS U MIPEBPAIIEHUIN OPraHUuYECKUX
COCMHCHUMN.

2.2

HenpenenvHbie
YTIIEBOAOPOBL: AJIKEHBI,
aJIKaJIMCHbI, aJTKAHbI

AJIKEHBI: COCTaB U CTPOCHHUE,
rOMOJIOTUYECKUN Psifl. DTHIIEH -
[MPOCTEUIINI ITPEACTABUTEIb AJKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMU4YeCK1e CBOMCTBA
(peakiu TuIpUpOBaAHHS,

raJIOrCHUPOBAHMA, THAPATAllNH,

lcrionp30BaTh XUMUYECKYIO CHUMBOJIUKY
TUTSI COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI¢HHOM) (GOpMyJT OPTaHUIECKUX
BEILECTB.

Y cTaHaBIMBATh MPUHAIC)KHOCTh

BCIIICCTB K OIIPCACIICHHOMY KJIACCY
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OKHCJICHHUS ¥ TIOJTMMEPU3aLIIH )
HaXO0XKJICHUE B MPUPO/IC, MTOJTyICHUE U
MMpUMEHCHHE.

AJKaaueHsl: Oyraguen-1,3 u
MeTUIOyTaaueH- 1,3, XuMruueckoe

CTPOCHHE, peaKIMs OJTUMEPU3ALINH,
MpUMEHEHHE (NI CUHTE3a

IPUPOJHOI'O U CHHTCTHUYICCKOI'O

KaydyKa U pEe3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTHU

CTPOEHHUS, TOMOJIOTUYECKUN PSIA.
ALIETWIEH - IPOCTEUILINN

NPpE€aACTaBUTCIIb AJIKMHOB: COCTAasB,
XUMHUYCCKOC CTPOCHHUC, (1)1/131/1qu1<1/16 n

XUMHUYECKHE CBOMCTBA (PEaKIIUH
TUPUPOBAHUS, TAJIOTEHUPOBAHHS,

rUApaTallii TOPEHUs), HAXO0XKICHHE
B IIPUPOJIC, NTOJIYYECHUE U TPUMEHEHUE

YTIEBOJAOPOJIOB 10 COCTABY U
CTPOCHUIO, Ha3bIBATh MX

110 CUCTEMAaTHYECCKON HOMEHKIIATYpE;
MIPUBOIUTH TPUBHAIBHBIC HA3BAHUS
OT/ICJIbHBIX TIPEJACTABUTEIICH

YIIICBOIOPOJIOB.

OnpeaensaTh BUIbI XUMHYECKOH CBSI3U
B MOJICKYJIaX YIJIEBOJOPOJIOB;
XapaKTEPH30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITOCOOHOCTH

YIJI€BOJIOPOJOB OT KPaTHOCTH
KOBAJICHTHOM CBS3U.

XapakTepru3oBaTh COCTaB, CTPOEHUE,
NpUMEHEHUE, PU3NYECKHE U

XMMHUUYCCKUE CBONMCTBA, BAXKHEUIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX

[IPEICTABUTENIEN PA3JIMUYHBIX KIACCOB

2.3

ApoMaThyecKue
YTJIEBOI0POIbI

ApeHbI: O€H30J1 ¥ TOJIYOJI, COCTaB,

XUMHAYECKOE CTPOCHUE MOJIEKY!JI,
du3nuecKrue 1 XMMUYECKHE CBOWCTBA

(peakiuu raJoreHUpoOBaHUs U
HUTPOBAHUS ), TOTyUYCHHE

U npuMeHeHue. BiusHue 6ensona

Ha OpraHu3M YesloBeka. | 'eHeTnyeckas

CBA3b YIJICBOOAOPOOOB

YTIIEBOLOPOJOB (METaHa, 3TaHa,
Ha, arleTUiIeHa, Oyraauena -1,3,

OeH3oJ1a, TOJIyoJa).
BEISBIIATH TEHETHYECKYIO CBSI3b MKy

YIJIEBOAOPOIAMU U MOATBEPKIATH €€
HAJINYUE YPABHECHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
peakuii C UCOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYIIL.
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2.4 TIlpuponHbie
MCTOYHUKHU
YTIE€BOAOPOIOB U UX
nepepadboTKa

[Tpupoansrii ras. [lomyTHbie HePTAHBIE
razel. HedTh 1 € mpoucxoxaeHue.
Crnioco0sI iepepaboTku HeTH:
MEPErOHKA, KPEKUHT (TEPMUYECKHUH,
KatauTuyeckuid). [TpoayKTel
nepepaboTku He(TH, UX IPUMEHEHHUE B
MIPOMBIIUIEHHOCTHU U B ObITYy. KaMeHHBbII
yToJib U IPOAYKTHI €T0 NMEePEPadOTKH.
IKCIEPUMEHTATbHbIC METOAbI
HU3y4YeHHs BeIIeCTB U UX
NpeBpPaLleHU:

* JleMOHCTpauuu:

- xoiekuuu «Hedtb» u «Yromby;

- BugeodparmeHnt «BynkaHuzamus
PE3UHBD.

+ JlaGopaTtopHbIC OMBITHI:

- KA4EeCTBEHHOE OIPENEIICHUE YIIepoaa
¥ BOJIOPOJIa B OPTaHNYECKHUX BELIECTBAX;
- 03HaKOMJIeHHE ¢ oOpa3lamu
IIaCTMAacC, KaydyKOB U PE3UHBI;

- MOJEJIMPOBAHNE MOJIEKYJI
YTIIEBOJIOPOJIOB U
raJIOr€HONPOU3BOIHBIX.

* IIpakTuueckue pabOThI:

Ne 1. ITosmyuenue sTUnEHA U U3yYEHHE
€ro CBOWCTB.

XapakTepuzoBaTh HICTOYHUKU
YTJIEBOJIOPOJHOTO CHIPhsI (HED T,
MPUPOIHBINA Ta3, yroyb), CIIOCOOBI MX
nepepadOTKU U MPAKTUYECKOE
MIPUMEHEHHUE TI0JTy9aeMbIX TIPOAYKTOB.
Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS - IPOBEICHUE,
HaOJIOICHUE W OMTMCAHNE XUMHYECKOTO
AKCTIepUMeHTa (J1Tab0paTOpPHBIE ONBITH U
MpaKTUYECKHUE PabOThI).

CrnenoBaTh npaBuiiaM 0e30MacHON
paboThI B J1a0OPATOPHUH TTPU
MCITI0JIb30BAaHUU XUMHYECKOM MOCYIbI U
000pyT0BaHUs, a TAK)KE TIPaBUIIaM
oOpallleHHsI C BEleCTBaMU B
COOTBETCTBUH C HHCTPYKIIUSIMH
BBITIOJTHEHUS JTAOOPATOPHBIX OIBITOB U
MPaKTUYECKUX PAOOT MO MOTYUCHUIO U
M3YUYCHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3amucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKIIUI
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[IpoBOWTH BEIYMCIICHUS TS
OTIpeJICIICHHS MOJICKYIISIPHOU (DOPMYJIBI
OpPTraHUYECKOTO BEIIECTBA, 10
YPaBHEHUIO XUMHUYCCKOHN peaKInu.
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e PacuéTHbIC 3a1aUH:

- OMpeNeNICHUE MOJICKYJISIPHOU (POPMYJIBI

OPraHMYECKOTO BEIIECTBA 110 MAaCCOBBIM

JTOJISIM aTOMOB XUMHMYECKHUX 3JIEMEHTOB;

- pacy€Thl IO YPABHEHUIO XUMUYECKON
€aKIu

CaMOoCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBIISTH CBOIO ITO3HABATEIIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPyNIOBOH yueOHOU
NEeATENbHOCTU

Hrtoro no pazueny

13

Pa3nea 3. Kuciaopoacoaep:xanye opraHudecKue coeInHeHus!

3.1

Crouptel. @eHon

3

[IpenenpHble OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 9TAHOJI, XUMUUECKOE CTPOCHHUE,
duznyecKkrue 1 XuMHU4YEeCKIe CBOMCTBA
(peakiu C aKTUBHBIMU METaJJIaMH,
rajioreHOBOJIOPOJIaMU, TOPEHUE),
npuMeHeHue. BonopoaHas cBs3b.
DU3HOJIOTUYECKOE AEUCTBUE METAHOA U
PTAaHOJa HA OPTaHW3M YEJIOBEKA.
MHOroaTOMHbBIE CIIUPTHI: STUIICHTJIUKOIb U
[IIMLEPUH, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMHU4YeCKe CBOMCTBA
(B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTaJlJIaMU, KAYeCTBEHHAs peakiiys Ha
MHOTOaTOMHBIE CITUPTHI).
DU3MOIOTHYECKOE IEUCTBUE HA OPraHU3M
yesnoBeka. [Ipumenenue rouuepusa u
PTUJIEHTJIMKOJIS.

PackpblBaTh CMBICIT U3y4aeMbIX TTOHSITHIA
(BBISIBJISITH MX XapaKTEPHbIC TPU3HAKH ),
YCTaHaBJIMBATh UX B3aUMOCBSI3b,
MCII0JIb30BaTh COOTBETCTBYIOIIHE
MOHSATHUS TIPH OMMCAHUN COCTaBa,
CTPOCHUS U TIPEBPAIICHUH OPTaHUIECKIX
COEIMHEHU.

lcrionp30BaTh XUMUYECKYIO CHMBOJIUKY
ISl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€¢HHOM) (OpMyJT OPTaHUYECKUX
BEILIECTB.

Y cTaHaBIMBATh MPUHAIC)KHOCTh
BEILIECTB K OMPEIAEICHHOMY KJIaccy Mo
COCTaBY U CTPOCHHUIO, HA3bIBATh UX T10
CHUCTEMATHUYECKOM HOMEHKIIaType;
[PUBOJAUTH TPUBUAIIbHBIE HA3BAHUSI
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®enoin. CTpoeHne MOIEKYIbI, (pu3nuecKue
U XUMHUYECKHEe CBOUCTBA (peHoa.
TokcHMYHOCTH peHoIIa, €T
(bU3NOIOTHUECKOE ICHCTBUE HA OPTaHU3M
yenoBeka. [Ipumenenue gperomna

OTACJBHBIX MIPECTABUTEIICH

KU CJIOPOJICOIEPKAIINX COCTMHEHHUIA.
XapakTepu3oBaTh COCTAaB, CTPOCHUE,
MpUMEHEHUE, GU3NIECKUE U
XMMHUYECKHE CBONCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYYEHUS] TUITUYHBIX

3.2

AJIbIETHIBI.
KapOoHOBbBIE KHCIIOTHI.
CrnosxHble 3pupbI

AJbJieruibl: hopMabaeru u
aleTaIbACT U, XMMAYECKOE CTPOCHHUE,
(dbu3nIecKre 1 XUMUYECKHE CBONCTBA
(peakuM OKUCIICHUS U BOCCTAaHOBJICHUS,
Ka4eCTBEHHbBIC PEAKIINH ), TIOJTYUYCHUE U
[IPUMEHCHHUE.

OIHOOCHOBHBIE TIPEICIIbHBIC KAPOOHOBBIE
KUCJIOTBI: YKCYCHAsI KUCJIOTa, XUMUYECKOE
cTpoeHue, GU3NIECKUE U XUMUYECKUE
cBoMCcTBa (00IIHME CBOMCTBA KUCIOT,
peakius dTepuduKanum), moaydeHue u
npruMeHeHne. CteapuHoBasi U OJICMHOBAs
KUCJIOTBI KaK MPEICTABUTENIM BBICIINX
KapOOHOBBIX KHUCIIOT. MbllIa Kak COJIN
BBICIITUX KapOOHOBBIX KHCJIOT, KX MOIOIICE
TefiCTBHE.

CnoxHbIC 23PUPBI KaK MPOXU3BOIHBIC
KapOOHOBBIX KUCIOT. [ 'HIPOJIN3 CIOKHBIX

h(hupoB. Kupbl kak

[IPEACTABUTENECH PA3IMYHBIX KJIACCOB
KHCJIOPOJCOAEPKAIINUX COCTNHEHNN
(MeTaHoua, 3TaHOJA, TIULEPUHA,
(beHnomna, popmanbpaerua,
aneTanbAeTuaa, YKCyCHON KHACIIOTHI,
[JIFOKO3bI, CaXxapo3bl, KpaxMmasa,
[[€JUTF0JIO3bI); BBISIBIISITh TEHETUYECKYIO
CBSA3b MEXIY HUMHU U NOJATBEPKAATh €€
HaJIM4Khe YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLNI C UCTIOIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOEHHUE U IPUMEHEHUE KHUPOB,
XapaKTEpHU30BaTh UX 3HAUCHHE IS
YKU3HEIEATEIIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONTACHOCTh BO3JEHCTBUS Ha
PKUBBIE OPTaHU3MBbI OIPEEICHHBIX
OpraHUYeCKUX BEIIECTB, MOACHITH Ha

puMepax crnocoObl YMEHbIIEHUS
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[MPOU3BOJHBIC ITUIIEPUHA U BBICIIINX
KapOOHOBBIX KUCIOT. [ 'IIposin3 KUPOB

1 IIPCAOTBPAICHUA NX BPCIHOTO
BOBI[GfICTBH)I Ha OpraHHU3M 4YCJIOBCKA.

3.3

YTI1eBOIbI

yrﬂeBOﬂH: COCTaB, KJ'IaCCI/I(bI/IKaHI/IH

yIJIeBOAOB (MOHO-, TU- U
nosicaxapubl). ['roko3a -

[IPOCTENIIIMNA MOHOCAXapuA;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,

(bu3nIecKre 1 XMMUYECKHE CBONCTBA
[JTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue

aMMHA4YHBIM PaCTBOPOM OKCH/JIa
cepeOpvall). BoccTaHOBIEHHUE. ODOKEHUE
[JTFOKO3BI), HAX0XKJICHHUE B IPUPO/IE,
[IPUMEHEHHE TJIFOKO3bI, OMOJIOTHYECKAs

POJIb B JKU3HCACATCIIbHOCTH OPraHHU3Ma

yenoBeka. @ortocunTte3. pykTo3a Kak

N30MEp TIIFOKO3BI.
Caxapo3a - mpeJCTaBUTENb

nucaxapyuaoB, THAPOJIN3 Caxapo3bl,

HaX0>XJICHUE B IIPUPOJIE U PUMEHEHUE.
Kpaxman u 1eirono3a Kak mpupoIHbIe

[MOJIMMCPBI: CTPOCHUC KpaxMalla u
I CIJIFOJIO3BI, (bPIBI/I‘IeCKI/IC U XUMHUYCCKHUEC

CBOMCTBA Kpaxmaria (THAPOJIU3,
KaueCTBEHHAS PEAKIIUS C HOJIOM).
JKCIepUMEHTAIbHbIE METOAbI

H3YUYEeHHUS BeleCTB M UX NMpeBPAlLeHHUIi:

M cnonb30BaTh CCTCCTBCHHO-HAYYHBLIC

MCTOAbI ITO3HAHUA - IIPOBCACHUC,
Ha6J'IIOI[eHI/IC H OIIMCaHHUC XUMHNYCCKOI'O

HKCIIEpUMEHTa (J1abopaTOpPHBIE OTBITH U
[PaKTUYECKHUE PAOOTHI).

CnenoBaTh npaBuiiaM 0e301acHON
paboThI B J1abOpaTopuu

I[IPpH UCII0JIb30BAaHUUN XUMHYECKOM

MOCY/Ibl 1 000PYAOBaHUS, a TAKKE
[TDaBHJIAM OODAIIICHUS C BEIIECTBAMHM
B COOTBETCTBUU C MHCTPYKITUSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB

U IPAKTUYECKUX PAOOT MO MOIYICHHUIO

1 N3YUCHUIO OPIraHUYCCKHUX BCIICCTB.

[IpencraBisTh pe3yibTaThl
DKCIIEpUMEHTa B (popme 3amnucu

YPABHEHHUM COOTBETCTBYIOIIUX PEAKIUN

1 JCJIaTh BBIBOJbBI HA KX OCHOBC.
HpOBO,[[I/ITB BBIYMCJICHHUA

TUTS1 OTIPENICIICHHS] MOJIEKYJISIPHOM
(hopMyJIBl OPTaHUYECKOTO BEIIECTBA,

10 YPAaBHEHUIO XUMUUYECKOU PEAKLINH.
CamMoCTOSITENBHO MIAHUPOBATH U
OCYIIECTBJISITH CBOIO MO3HABATEIILHYIO

ACATCIbHOCTDL, IIPMHHUMATh aKTUBHOC
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« JlabopaTopHbI€ OMBITHI:

- TOpPEHHUE CIHUPTOB;

- B3aMMOJICMCTBUE TJIMIEPUHA C
rugpokcuom meau (I1);

- KauyeCTBEHHBIE PEaKIINH aJIbJICTHU]IOB
(OKUCTIEHHE aMMUAYHBIM PaCTBOPOM
okcujia cepedpa u ruapokcuaom meau(Il));
- B3aHMMOJICHCTBHUE Kpaxmaja ¢ HOJOM.

* [IpakTueckue paboThI:

Ne 2. CoiicTBa pacTBOpa YKCyCHOM
KHCJIOTHI.

* Pacuérupie 3amaun:

- omnpeaereHue MOJEKYISIPHOU (POpMYIIbI
OpraHM4eCcKOro BEUIECTBA IO MACCOBBIM
T0JIIM aTOMOB XMMHYECKUX 3JIEMEHTOB U
o macce (00beMy) IPOJYKTOB CTOPaHUS;
- pacy€Thl 10 YPAaBHEHUIO XUMHYECKOM
peakuuu

y4acTue B TPYIIOBOM yueOHOi
NEATEIIbHOCTH

HTtoro no pazueny

13

Pa3znes 4. A3oTcoaep:kaniue opraHn4ecKue

CoeINHCHUA

4.1

AMUHBIL.
AMWHOKHCJIOTHI.
benku

3

AMUWHBI: METUJIAMUH - IPOCTEUIINI
MpEACTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOCHHE, PU3NIECKue U
XUMHUYECKUE CBOMCTBA (pEeaKIuu

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHATUM (BBISIBISATh UX XapaKTEPHBIE
[MPU3HAKH ), YCTAHABJIMBATh UX

B3aIMOCBA3b, HCITIOJb30BATh
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C KHCJIOTAaMH M TOPEHUS ), HAXOXKJICHHUE B
npupoae. AMUHOKUCIOTHI KaK
aM(OTEepHBIC OPTAaHUICCKUE COCTMHCHHUS.
dusnueckre U XUMHUECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIMHA).
buonornueckoe 3HaueHME aMUHOKHUCJIOT.
CuHTE3 NENTHUI0B.

benku kak npupoaHbIE MOTUMEPHI.
IlepBuuHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa O0eJKOB. XUMHUECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JICHATypaIus, KAYeCTBEHHbIC PEAKIIMHU Ha
OeJIKu.

JKCIepUMEHTAJbHbIE METOAbI
U3yUYEeHHUS BeleCcTB H UX
NpeBpalieHu;

* JleMOHCTpaIuu:

- JieHaTypalus O0eJIKOB IPU HarpeBaHUHU;
- IIBETHBIC pEaKIIUK OCITKOB

COOTBETCTBYIOIIUE TOHATHUSA IIPU
ONMCAaHUU COCTaBa, CTPOCHHUS U
MIPEBPAILCHUN OPraHUuYECKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE€HHON) (hOpMYJT OPraHUYECKHUX
BEILIECTB.

OnpenensiTe NPUHAICKHOCTD BEIIECTB
K OIpPEJIETIEHHOMY KJIacCy IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX I10
CUCTEMATUYECKOM HOMEHKIIATYpPE;
MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MPEACTABUTEIICH.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
pUMeHeHue, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHUILINE
CIOCOOBI MOTYYCHHS TUITHYHBIX
MPEJCTAaBUTENICH a30TCOACPKAIINX
coeIMHEeHU (MEeTUJIaMUHa, TJIUIINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; TIOSICHATh
Ha IPUMEpPaxX 3HaUYECHUE OCJIKOB JIJIst
opraHu3Ma 4ejoBeKa.
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lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TI03HAHUS - HAOII0AAaTh U
OIHCHIBATh IEMOHCTPALIMOHHBIHI
HKCIIEPUMEHT.

CaMOocCTOATENBHO IIJIAHUPOBATH U
OCYILECTBIISAITh CBOIO MIO3HABATEIBHYIO
NEATEIBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYNIOBOW yueOHOH
NesITENbHOCTH

HToro no paszueny

3

Pasznei. S. BeicokomoJiekyJist

HbI¢ COCIMHCHUSA

5.1

[I1nactmaccel. Kayayku.
Boimokna

2

OCHOBHBIE IOHATUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUMN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJUMEPU3ALIUU, CPETHSS
MOJIEKYJIsIpHasA Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH - IOJIMMEPU3ALUS U
MOJIMKOHICHCALIUSL.

[[macTmaccel (MOJUATHUIIEH,
MOJIMIPOIUIICH, TOJTUBUHWIXJIOPUI,
nonuctupod). HaTtypanbHblii u
CUHTETUYECKHE KaydyKH (OyTaJHeHOBBINH,
XJIOPOIIPEHOBBIN U U30MIPEHOBBIN).
BosiokHa: HaTypalibHbIE (XJIOMOK, IIEPCTh,
MIENK), UICKYCCTBEHHBIE (alleTaTHOE

BOJIOKHO, BUCK032),

BrnageTs n3y4yaeMbIMU XUMHUYECKUMU
MOHSITUSAMU: PACKPBIBATH CMBICII
M3y4aeMbIX TTOHSATUM U IPUMEHSITh 3TH
MOHSATHS TIPU ONKMCAHUU COCTaBa U
CTPOCHUSI BHICOKOMOJIEKYJISIPHBIX
OpTraHUYECKHUX BELIECTB, JJIs1 00bSICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJICHUIA.

M cnonb30BaTh XUMUUECKYHO CUMBOJIMKY
TUTSI COCTaBIICHUS CTPYKTYPHBIX (hopMyT
BEIIECTB U YPABHCHUHN PEAKLIAMN
MOJUMEPU3AIUY U TIOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOICTBa Kay4yKOB, Hauobosee
pacnpoCTpaHEHHBIX BUIOB IJIaCTMACC,

BOJIOKOH; IPUMCHCHHC
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CUHTETHYECKHUE (KApOH U JIAaBCaH).
IKCIEePUMEHTATbHbIE METOAbI
W3y4eHHUsl BeleCTB M UX MpeBpalleHuii:
* JleMoHCTpammu:

- 03HAKOMJICHHE C 00pa3IaMu MPUPOTHBIX
1 IICKYyCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB

B pa3JIMYHbIX OTpacisax. Mcnoib30BaTh

CCTCCTBCHHO-HAYYHbBIC MCTOAbI IIO3HAHUA

- Ha6J'II-0I[aTI> H OIIKUCBIBATD
IIGMOHCTpaHHOHHBIfI OKCIICPUMCHT

Htoro mo pasueny 2
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

36



11 KIIACC

Hanmenosanne
Ne Kosnuectso OCHOBHBIE BUJIbI IE€ATEIHHOCTH
pa3ziesioB U TeEM [IporpammHoOe coeprkanue
m\i1 qacoB o6yqa10mnxcs1
y4eOHOr0 MpeMeTa
Pa3nea 1. TeopeTrnueckne 0CHOBbI XUMHH
1.1 3 Xnumuueckuit aneMenT. AtoMm. Coctas

CtpoeHue aTOMOB.

[leprnoanueckuii 3aK0H

151

[leproanueckas
CHUCTEMA XHUMHUYECKUX
sinemenToB [ M.
MeneneeBa

aToOMa, U30TOIbI. DJIEKTPOHHAs 000JI0UKA.
DHEPreTUYECKUE YPOBHH, TOAYPOBHHU.
ATOMHBIC OPOHTAIIH,

8-, p-, 3-, [-anementrr. OcoOEHHOCTH
pacrpe/iesieHUs JIEKTPOHOB 110 OPOUTAIISIM
B aTOMaxX MaJIbIX M OOJIBIITUX TIEPHOJIOB.
DJIEKTpOHHAs! KOHPUTYpallusi aTOMOB.
[lepuoanueckuii 3akoH u Ilepuoanueckas
cUcTeMa XUMHUYeCcKux anemeHToB 1. H.
MenpaeneeBa. CBA3b NEPUOANIYECKOTO
3akoHa U [leproan4eckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB.
3aKOHOMEPHOCTHU U3MEHEHMS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMM TIPOCTHIX U CJIOKHBIX BEIIECTB 110
rpyImnam u Nepuoaam. 3HaueHHE
MEePUOIMYECKOT0 3aKOHA U CUCTEMBI
XUMHYICCKUX

PackpbIBaTh CMBIC U3y4a€MbIX HOHATHM
(BBISBIIATH X XapaKTEPHbBIC IIPU3HAKH),
YCTAHABJIMBATh UX B3aUMOCBSI3b.
PackpbIiBaTh CMBICI IEPUOAYECKOTO
3akoHa J[. 1. Menneneesa u
TIEMOHCTPUPOBAThH €TO
CHUCTEMAaTU3HUPYIOITYI0, OOBICHUTEIHHYIO
U IPOTHOCTUYECKYIO (DYHKITUU.
XapakTepu30BaTh JIEKTPOHHOE CTPOEHUE
ATOMOB XMMHUYECKHUX dJIEMEHTOB 1-4
MEPUOJIOB, UCTIONB3YS MOHATHUS 8-, p-,
"-37IeKTPOHHBIE OpPOUTANIH,
bHepreTudeckue ypoBHU. OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKUX JIEMEHTOB U UX COCTMHEHU N
1o nepuojiam u rpynmnam [lepuoanueckoit
cuctemsl /1. . MeHnneneeBa
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hiemeHToB .. Menneneesa B pa3BuTUn
HayKd. JKCINEPUMEHTATbHbIE METO/AbI
U3Y4YeHUs BelIeCTB U UX NpPeBpPalleHUI:
* JleMOHCTpaIuu:

Buner Tabnun «Ilepuonnyeckas cucrema
XUMHYECKHUX AaemeHToB .M.
MeHneneeBa»

1.2

CtpoeHue BenecTna.
MHoroo0pasue
BEILICCTB

CtpoeHue BenecTBa. XUMHUUYECKast CBS3b.
Bubl (KoBajeHTHAs HETIOJApHAS U
MOJIsIpHAsi, MIOHHAsA, METATNYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBsI3U (OOMEHHBIN U JOHOPHO-
aKLenTopHbI). BogopoaHas cBs3b.
BaneHTHOCTE.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucienus. Katnmonsl u annonsl. BemecTna
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSI.

3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBA.
THIBI KPUCTATUYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIe pacTBOpbl. KoMnuecTBEHHBIC
XapaKTePUCTUKU PACTBOPOB (MaccoBast

PackpbIBaTh CMBICI M3Y4a€MbIX HOHATUM
(BBLIENATH UX XapaKTEepHbIEC IPU3HAKHU) U
MPUMEHSITh 3TU TOHSATHUS MPU ONTUCAHUU
COCTaBa U CTPOEHUS BEIIECTB, IS
00BSICHEHUSI OTJETbHBIX (PAaKTOB U
SIBJICHUI.

OnpenensiTe BUAbl XUMAYECKOU CBA3U
(KOBaJICHTHOM, HOHHOM, METAJNIMYECKOM,
BOJIOPOJTHOM ) B COSAMHEHUSX ; THII
KPUCTAJTMYECKON PEIIETKH KOHKPETHOTO
BeniecTBa. Onpenensars BaICHTHOCTb U
CTEIICHb OKUCIICHUS XMMHYCCKUX
AJIEMEHTOB B COCMHEHUSAX PA3IMUHOTO
coctaBa. [I[poBOIUTH BHIUYKCIECHUS C
HCII0IL30BAHUEM ITOHSATHS «MacCoBas
T0JIs1 BEIIIECTBA B PACTBOPEY.

710JIs1 BEIIECTBA B PACTBODPE).

BJ'Ia)IGTB HN3y4aCMbIMU XUMHWUYCCKUMHU
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Kraccudukanus HeopraHUIeCKuX
coenuHeHur. Homenknarypa

HCOPraHM4CCKUX BCIIICCTB.
3KCHepI/IMeHTaJ'IbeIe METOAbI

U3y4YeHHs BelleCTB U UX NMpeBpaleHuii:

* JleMOHCTpaIuu:

- MOJICJIA KPUCTAIIMYECKHUX PEIICTOK.
e PacuéTHbIC 3a1a4UM;

- PacyeThl C UCIIOJIb30BAHUEM ITOHATHS

«MacCoBada A0JIA paCTBOPCHHOI'O
BCIICCTBA»

ITOHATHUAMM.
OOBSICHATH 3aBUCUMOCTD CKOpPOCTH

XUMUYECKON PEaAKITUU OT Pa3TUIHBIX
(hakTOpOB.

Ornpenenarb XxapakTep CMEIIeHUs

XUMHNYCCKOI'O PaBHOBCCHUA
B 3dBUCHUMOCTH OT BHCIIHCT O

Bo3aeiicTBus (nmpunnun Jle [llatense).
CocTaBIATh ypaBHEHUS PEAKIIHIA

PA3JIMYHBIX TUIOB; ITOJHBIC U
COKpAIIEHHBIC YPABHEHUSI pEaKIui

1.3

XUMHUYECKUE

peaKLu

Xumuueckas peakuus. Knaccupukanus

XUMHAYECKUX PEAKLUNA B HEOPTraHUYECKOU
W OPTaHWYECKON XUMUU. 3aKOH
COXPAaHEHUS MACChI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh
0T pa3nu4HbIX akTopoB. OOpaTUMBbIE

PCAKIINH. XHUMHYECKOE PaBHOBCCHC.
(DaKTOpBI, BIUAOIMIKMEC HA COCTOAHUC

XHIMHUYECKOTO PAaBHOBECHS.
[Ipunnun Jle [laTenbe.
DJICKTPOIUTUUCCKAS TUCCOLMALIHSL.
CunbHBIC 1 cita0ble 351eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs,

HEeUTpalibHas, eI049Hast. BonopoiHbIi

HMOHHOT'O O6M€Ha, YUUTLIBaA yCJIOBHUA,

[PU KOTOPBIX ATH PEAKIIMH HIYT
110 KOHIIA.

M cnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHMUS - TTPOBEJICHUE,
HAOJII0/ICHUE U ONTUCAHUE XMMUYECKOTO

BKCIEPUMEHTA (JEMOHCTPALIMOHHBIE U
1a0OpaTOPHBIE OIBITHI, TPAKTUYECKUE

PabOThI): IO OIIPEACIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIINMA

NOHHOTO 0OMEHAa, BIMSHUIO Pa3IMUHBIX
(haKTOPOB Ha CKOPOCTh PEAKITHH.
CnenoBaTh MpaBuiiaM MOJIb30BaHUS
XUMHYECKOM TIOCYI0M 1 1a00paTOPHBIM
000pyI0BaHUEM.

Hpe]_ICTaBJ'ISITB PE3YJIbTATBI
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nokazarenb (pH) pactBopa. Peakuiuu
MOHHOTO OOMEHa B OPTaHUYECKOM U
HEOPTraHNYECKOW XUMUH.
OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC
peakuuu. [TonsiTue 00 3neKTpoan3e
pacIiaBoB U pacTBOPOB COJIEH.
[IprMeHeHnE AIEKTPOIN3A.
JKCNepUMeEHTAIbHbIE METO/IbI
U3y4eHHsl BelleCTB U UX NMpeBpaleHuii:
* JlemoHCTpanuu:

- pasyoXKeHHEe MEePOKCHIa BOJOPOa B
MPUCYTCTBUH KaTaIn3aTopa.

* JlaGopaTopHbIE OTIBITHI:

- TIPOBEJICHHE PEaKIMii HOHHOTO 0OMEHa;
- OIIpPENEJIEHNE CPENIbl PACTBOPOB BELECTB
C TIOMOIIbIO YHUBEPCATLHOTO HHIUKATOPA.
* [IpakTueckue paboThI:

No 1. Bausinue pa3nuuHbix (hakTOpOB HA

CKOPOCTh XMMHUUYECKOW PEAKIIHH.
e PacuéTHbIE 3a1a4UM:

- pacueTsl 10 YPAaBHEHUAM XMMUYECKUX
peakiuii, B TOM YUCIIE TEPMOXUMHUYECKUE
pacyETHI

XUMUYECKOTO IKCIIEpUMEHTa B (hopme
3aIliCH YPaBHEHUH COOTBETCTBYIONTUX
[pPCaKIMii U J1eaTh BBIBOBI HA UX OCHOBE.
[1pOBOINTH BHIYHCIICHUS TI0 YPABHCHUSM
XUMHAYCCKHX PEaKIUii, B TOM YHCIIC
TEPMOXUMHYUCCKUE PACUETHI

Toro o paszneny

13
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Paznen 2. Heopranmueckasi Xumus

2.1 Metamisl

6

Mertaiel. [lonoxenne MeTaioB B
[leproauyeckoil cucTeMe XUMHUYECKIX
hiieMeHTOB. OCOOEHHOCTH CTPOCHUS
DIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
OO6mue pu3nyeckue CBOMCTBA METAJIIOB.
[IpuMeHeHre MeTaioB B OBITY, IPUPOJIE U
TexHuke. CIUIaBbl METAILJIOB.
DNEKTPOXUMHYECKHUH PsJl HAMTPSKECHU I
MeTauioB. O01IHe crocoObl MOTYYeHUS
meTamioB. Kopposust metaiioB. CriocoOsl
3alIUThI OT KOPPO3UHU.

OO6m1as xapakTepucTUKa METAIIJIOB
riaBHbIX noarpymi (1 A-rpymnmna,
[TA-rpynna) [leproauueckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. AJTFOMUHHUM.
AM@oTepHbIe CBOMCTBA OKCUA U
TUIPOKCUIA ATTFOMUHUSL.

OO611ast XxapaKTepUCTUKA METAJIJIOB
no6ouHbIX oarpyni (b-rpymm)
[leproauyueckoil CUCTEMbI XUMUYECKHUX
PJIEMEHTOB: MEJb, IIMHK, XPOM, 5KEJIe30.
BaxxHeimme coeIMHEHNS] METAIIJIOB
(OKCHUIBI, TUIPOKCHUIBI, COJIN).
JKcnepuMeHTAJIbHbIE METOAbI

U3Yy4eHUsI BelleCTB M UX NpPeBpPalleHUi:

PackpbIBaTh CMBIC U3Y4a€MbIX HOHATHIA
(BBLIEIATH UX XapaKTEpPHbIE MPU3HAKHU) U
MPUMEHSITH 3TU OHSATUS MPU OMUCAHUU
COCTaBa U CTPOCHMS BEIIECTB, JJIA
00BSICHEHUS OTJCIbHBIX (PaKTOB U
SIBJICHHUM.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B
W3MEHCHHUU CBOMCTB JIEMEHTOB -
METaJVIOB ¥ UX COCIMHEHUN C YUETOM
CTPOCHUS UX aTOMOB U TIOJIOKEHHUSI B
[leproauyeckoi cucTeMe XUMUYECKUX
hiemeHToB [l. 1. MeHnpaeneena.
XapakTepu3oBaTh (OMUCHIBATH) 00IIIHE
XUMHYECKHE CBOMCTBA METAJIJIOB, UX
BAKHEUIIINX COCTMHEHUM, OATBEPKIAs
ATO OMHUCAHUE NTPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUM;
MPYMEHEHNE METAJJIOB B PA3JIMYHBIX
007aCTaX, a TAK)KE UCIOJIBL30BaHUE UX IS
CO3/1aHUS COBPEMEHHBIX MaTepHUajoB U
TEXHOJIOTHH.

OnuceIBaTh CIOCOOBI 3aIUTH METAJIOB
OT KOPPO3UH.

PackpbIBaTh CyIIIHOCTh OKUCIUTEIBHO-
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» JleMOHCTpauuu:

KOJUIEKIUS «MeTajibl U CIUIaBb».

» JlaGopaTopHbl€ OMBITHI:
B3aMMOJICUCTBHE TUIPOKCUAA
AITIOMUHUA C PACTBOPAMHU KUCIIOT U
IeJI0YeH;

- KA4YECTBEHHbBIC PEAKI[MU HA KATUOHBI
METAJLJIOB.

* IlpakTnueckue paOOThI:

Ne 2. Pemenue skcnepuMeHTAIIBHBIX
3aJ1a4 110 TeMe «MeTauiby.

* PacuérHble 3anauu:

- pacueTsl Macchl (00beMa, KOJInueCTBa
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEIIECTB IaHO B BUJIE PACTBOPA C
OIPEICJIEHHON MAacCOBOM JOJIEH
PacTBOPEHHOTO BELIECTBA

BOCCTAHOBUTEJBHBIX PEaKIUi
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHCa 3TUX PEaKLIUH.
[IpoBoauTh peaxiumy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIHNE B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS - IPOBEJICHHUE,
HAOJII0JIEHUE U OITUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpencraBasTh pe3ynbTaThl
XUMHUYECKOTO AKCTIEpUMEHTA B popme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklmii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0i 1 1a00paTOpHBIM
000pyI0BaHUEM.

[IpoBOAUTH BHIYMCICHUS 110
YPaBHEHUSAM XUMHUYECKHUX PEaKIIUM.
CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
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NEATEIIBHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIMIOBOM yueOHOi
NEATEIbHOCTU

2.2

HemeTamsl

Hemetamnnl. [1omoxxeHue HeMeTasljIoB B
[leproauyeckoi cucTeMe XUMUYECKUX
hiemeHToB .M. MenaeneeBa u
0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nYecKrue CBOMCTBA HEMETAJIJIOB.
AJITTOTPOITHSI HEMETAJIOB (Ha IpUMeEpe
KHCJIOpOa, cephl, hochopa u yriaepoa).
XMMHUYECKHE CBOMCTBA BaKHEHIITNX
HEMETaJUIOB (TaJIOreHOB, CEPhI, a30Ta,
dbocdopa, yraepona u KpeMHuUs ).
Oxcupl HEMETAIIOB.
Kucnopoaconep:xamnme KuciaoThbl.
BoiopoiHble COeIMHEHNS] HEMETAJIIOB.
JKCNePpUMEHTAIbLHbIE METOAbI
HU3Yy4YeHNsl BelleCTB U UX NMpeBpalleHuii;
* JleMOHCTpanuu:

- 00pa3ilbl HEMETAJIIOB;

- B3aUMOJEHUCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHOM KOHIIEHTPALIUH.

« JlabopaTOopHbIE OIBITHI:

- KayeCTBEHHBIC PEAKIIUU HA AaHUOHBI U
KAaTHOH aMMOHHMS.

PackpbIBaTh CMBIC U3yYa€MbIX MIOHATHN
(BBLIETATH UX XapaKTEpPHBIE PU3HAKN) U
[IPUMEHATH 3TH MOHITUA MPU OMTUCAHUU
COCTaBa U CTPOCHMUS BEIIECTB, JJIS
00BSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUIM.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHCHHUH CBOMCTB HEMETAJJIOB U UX
COCAMHEHNN C YYETOM CTPOCHUS UX
ATOMOB U ITOJIOKEHHUS B [lepuoanueckon
CHCTEME XUMHUYCCKHX 3y1eMeHTOB J[. 1.
Meneneena.

XapakTepu3oBaTh (OMUCHIBATH) O0OIIIHE
XUMHYCCKHE CBOMCTBA HEMETAIIOB, UX
BAXHEHIINX COCUHEHNM, TTOITBEPIKIast
ATO ONKCAHUE MPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUH.
XapakTepu30BaTh BIUSHUE HEMETAJIJIOB U
X COCIMHEHUM Ha KUBBIC OPTraHU3MBbl;
ONHMCHIBATh MPUMEHEHHUE B PA3IUYHbBIX
00J1aCTSIX MPAKTUYECKON JEATEIbHOCTH
yeJI0BEKA.
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* [IpakTueckue paboOTHI:
Ne 3. Pemenue sKkCIEpUMEHTAIIbHBIX

3ajad no teMe «HemeTramably.

e PacuéTHbIC 3a1aUH:

- pacyeThl MacChl BEIIECTBA

1 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WUIIH
00bEMY OJTHOTO M3 YUaCTBYIOITUX

B PEAKIIUU BEILIECTB; PACUEThI MACCHI
(o6Bbema, KOJIMYECTBA BEIIECTBA)

[MPOAYKTOB pCaKIuK, CCJIU OIHO
N3 BCIICCTB MMCCT ITPUMCCHU

[loaTBepxkaaTh CylIECTBOBAHUE
FEHETUYECKOU CBSI3U MEXKIY

HEOPTraHWYECKUMHU BEIlleCTBAMU
C TIOMOIIBIO YpaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKHUX
peaKIuii.

PackpbIBaTh CyIIHOCTh OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKITUN

IMOCPCACTBOM COCTABJICHUA
QJICKTPOHHOI'O OajaHca dTHX peaKum”I.

[IpoBOIUTH peakiuy,
MOATBEPKAAIOIINE XapaKTepHbIE

2.3

CB43b
HEOPraHUYECKUX U
OPTaHUYECKUX

BCIIICCTB

Heoprannueckue n opraHudecKkue
KUCI0Thl. Heopranmueckue u
opraHu4eckue oCHoBaHUs. AMGBOTEpHbIE

HEOPraHUYECKUE U OPraHUYECKHUE
coennHeHns. | eneTnueckas CBI3b

HCOPIraHNYCCKHUX U OPTaHNYCCKUX
BCIICCTB

CBOKCTBA U3Y4Ya€MBbIX BEIIECTB,
pacno3HaBaTh OIBITHBIM ITyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpaXx.

lcrio1p30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl IO3HAHUS - IIPOBEJICHUE,
HAOJII0/IEHUE U OMMCAHUE XUMHUYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALMOHHBIE U
1a00paTOPHBIE ONBITHI, TPAKTUUYECKHE
paboThI).

[IpencTaBisTh pe3ybTaTbl XAMUYECKOTO
DKCIIEpUMEHTa B (popMe 3anucu
YPaBHEHUM COOTBETCTBYIOIIUX PEAKIUN

1 JCJIaTh BBIBOJbI HA UX OCHOBC.
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CrnenoBaTh npaBWIaM IOJIb30BAHUS
XUMHUYECKOH MOCY10i U 1a00paTOpHBIM
000py/TI0BaHUEM.

[ [pOBOINTH BEIYMCIICHHUS 110 YPABHEHUAM
XUMUYECKUX peakiuil. CaMOCTOSITENIEHO
[JIAHUPOBATH U OCYILECTBISATH CBOIO
[MO3HABATEIIbHYIO IESTENBHOCTB;
MPUHUMATh AKTUBHOE YYaCTHE B
rpynnoBOil y4eOHOU AesITENbHOCTU

Htoro no pazneny 17
Pa3znea 3. Xumud v :Ku3Hb
3.1. XuMHS U KU3Hb 4

Poub xumun B 0OecriedeHuH
HKOJIOTMYECKOM, SHEPTETUIECKON U
MUIIEBOI 0€30MMACHOCTH, Pa3BUTUU
MeuITUHBL. [[oHATHE 0 HAYYHBIX METOIaxX
MMO3HAHUS BEIIECTB U XUMUICCKUX
peaKLNil.

[IpencraBnenus 00 0ONUX HAYIHBIX
MPUHITUTIAX POMBIIUICHHOTO MOTYYEHUS
BOKHEUIITUX BEIIECTB (HA MpUMEpPax
MPOU3BOJICTBA aMMHUAKa, CEPHOU KUCIIOTHI,
MeTaHoJIa).

UenoBek B MUPE BEIIECTB, MATEPUATIOB U
XUMUYCCKUX PEAKINi: XUMHSI B 3JI0POBBE
JeIIOBEKa; IPAaBHIIa UCTIOIH30BAHUS

JICKAPCTBCHHLIX

PackpbIBaTh poJib XUMHUU B PEIICHUU
HDHEPreTUYECKUX, CHIPHEBBIX U
PKOJIOTMYECKUX TTPOOJIeM YeI0BEUYECTBA,
OTMCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHS XUMHYECKON HAYKU U
TEXHOJIOTHUHU.

[[pumeHsTh npaBuia 6€30MacHOro
oOpallieHusI ¢ BEIECTBAMH,
MCIIOJIb3YEMbIMU B TTIOBCEIHEBHOM KU3HH,
MpaBujia MOBEICHUS B IIEJIAX COepeKeHUs
3J10POBbS U OKPYKAIOLIEH TPUPOIHON
Cpeabl; MOHUMAaTh Bpel (OMacHOCTH)
BO3/ICHCTBUSI Ha )KMBBIE OPTraHU3MbI
OTIPE/ICJICHHBIX BEILIECTB CMBICI

nokazarens [1JIK, moscHsITh
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pernapaToB; MpaBuiia 0€30IacHOro
MCIIOJIb30BaHUs IPETapaToB OBITOBOM
XMMHHU B [TIOBCEHEBHOM >kHU3HU. bbITOBas
XUMHUYECKasi IPaMOTHOCTh

Ha IPUMEPAX CIIOCOOBI YMEHBIICHUS U
MpeI0TBPAICHUS] UX BPETHOTO
BO3EUCTBUSL.

AHaTU3UpOBaTh U KPUTUUECKU OIICHUBATH
nH(}OpMaIIO, CBSI3aHHYIO C
XUMHAYECKUMU MPOIECCaMH U X
BIINSTHUEM HA COCTOSIHUE OKPYIKAIOIIEH
Cpelbl.

lcrionb30BaTh MOTYyUYCHHBIC 3HAHUS U
MpeCTaBICHUs O cpepax NeaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTUSMU, KAK OCHOBY JJIS
OpHEHTAIlUU B BBIOOpE CBOEH Oyyiiei
Mpo(eCCUOHATILHOMN IESITEIIbHOCTH.
[[puHUMaTh yyacTue B 00CYKICHUU
Mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MPodieMe 1
MpejyiaraTh BO3MOXHBIE TyTH €€ peleHuUsI

Htoro no pasueny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITIPOTPAMME
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