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Pabouas mporpamma mno yuyeObHOMy mnpenmeTy «Xumus» (0a30BbIil ypOBEHb)
(nmpeametHas oOnactb «EcTecTBEeHHO-HayuHble NPEIMETHI») (Aajee COOTBETCTBEHHO
— IporpamMma IO XHUMHUH, XMMHs) BKJIIOUAET MOSCHUTENIBHYIO 3alMCKy, COJIEp)KaHUE
oOyueHusl, MJIAaHUPYEMbIe Pe3yJbTaThl OCBOCHHMS MPOTPaMMBI MO0 XHUMUH, IUTAHUPYEMBIE
pe3yNbTaThl, TEMaTUYECKOE IJIAHHUPOBAHHUE, MEpeueHb (KOAU(PHUKATOP) paclpeaeeHHbIX
Mo KjaccaM TPOBEpPSEMBIX TpPeOOBaHWM K  pe3yjabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEIbHON MPOTpaMMBbl CPETHETO OOIIEro 0Opa3oBaHUs U 3JIEMEHTOB COACPKAHUSA
110 XUMHHU.

[losicHuTenbHAS 3amucKa OTpakaeT OO0IIME IEeNM M 3aJayd HU3Y4YEHHUs XUMUH,
XapaKTePUCTHKY TCHUXOJOTHYECKUX TMPEANOChUIOK K €€ M3YUYEHHUIO OO0yYarolMMUcH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TaKXe IOAXOAbl K OTOOpYy coAep KaHHUs,
K OIPEACIICHUIO IUIAHUPYEMBIX PE3yJNbTaTOB M K CTPYKTypE€ TEMaTHYECKOIro
TUTAHUPOBAHMS.

Copepxanue 00y4yeHHUsT PpPACKpBIBAE€T COJAEp)KATEIbHbIE JIMHUU, KOTOpHIE
IpeajaratoTcs AJig 0053aTebHOTO M3YYEHHUS! B KaXJIOM KIJIACCE HA YPOBHE CPEIHErO
o01rero oopa3oBaHMsI.

[Inanupyemble pe3yJbTaTbl OCBOEHHSA MPOTPAMMbl 1O XHWMHH BKIIIOYAOT
JUYHOCTHBIE, METApPEIMETHbIE PE3yJbTaThl 3a BECh MEPUOJ OOY4YEeHHS Ha YpOBHE
CpeaHero ooOuero oOpa3oBaHMs, a TaKXKe IMPEIMETHBbIE JOCTHKEHHsI 00ydarolerocs
3a KaXJIbIil TO 00yUYeHUsI.

HOACHUTEJIBHASA 3AITMCKA

PaGouas mporpamma yuyeOHOro Kypca «Xumus» 0a30BOro ypoBHS  JJIs
ooOyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHO paboueit
OpOrpaMMbl 10 «XUMHUU», €  Y4ETOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHU,
NPEeAbABISIEMbIX K MaTE€MaTHUYEeCKOMY OOpa3OBaHHUIO, W TPAJULUUNA  POCCHIICKOTO
oOpa3zoBanus. Peanuzanmss mnporpaMMbl  O0€CHEYMBAET  OBJIAJICHUE  KIIHOYEBBIMU
KOMIETCHIIUSIMHA, COCTaBISIONIMMH OCHOBY JUIsl CaMOPAa3BUTHUS U  HEMPEPHIBHOTO
oOpa3oBaHMsl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JWUYHOCTHOTO U TI03HABATEIHHOTO
pa3BUTHS JTMYHOCTU O0yYaIOIIUXCSL.

OCHOBY MMOJX0JI0B K pa3pabOTKe MpOrpaMMbl 1O XUMUHM, K ONpPEeIeHUI0 o01en
cTpaTeruu OOyYEHHs, BOCIUTAHUS W PA3BUTHS OOYYArOIIMXCSl CPEICTBAMU Y4eOHOTO
npenvera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  YPOBHE  COCTaBWIIU
koHuentyanpuble nojoxkenuss DPI'OC COO o B3auMOOOYCIOBIEHHOCTH —IIE€JIEH,
COJICpXKaHUs, PE3yJIbTaTOB oOOy4YeHHUs W TpeOOBaHUHW K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTCTBUM C JaHHBIMU TOJIOKEHHUSIMU TporpaMMa Mo XuMuU (0a30BBIii
YPOBEHB) Ha YPOBHE CPEIHETO 00I11ero 0Opa3oBaHUs:

yCTaHaBIUBAET 00s3aTeNbHOE (MHBAPUAHTHOE) TPEIMETHOE COACpKaHHE,
OTIpeeIIeT KOJUUECTBEHHbIE U KaU€CTBEHHBIE €0 XapaKTEPUCTUKHU HA KaXKJIOM dTare
U3Yy4YCHUS TpeAMETa, MpPeAyCMaTpUBaeT MPHUHIMIBI CTPYKTYpPUPOBAHUS COJEpKaHUs
U pacrpeesieHus ero 1Mo KjaccaM, OCHOBHBIM pa3JiesiaM U TeMaM Kypca;



JaeT TMPUMEPHOE pachpe/eieHne y4eOHBIX YacOB MO TEMaTHYECKHM pasfeliaM,
PEKOMEHIYeT NPUMEPHYIO IOCIEIOBATENIbHOCTh W3YYEHHUS OTAEIbHBIX TEM Kypca
C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOTro mpolecca,
BO3PACTHBIX ocoOeHHocTer oOydarommxcst 10 — 11 kmaccos;

JaeT METOJAMYECKYI0 HHTEpIpEeTaINio IeNeld M3y4ueHHus MpeAMeTa Ha YPOBHE
COBPEMCHHBIX MPUOPUTETOB B  CHUCTEME CcpeaHero obmiero  oOpa3oBaHus,
COJIEPXKATENLHON XapaKTEPUCTUKU TUJIAHUPYEMbIX Pe3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTebHOM TMPOrpaMMbl  CpeaHEro obmiero o0pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHHOM
NEeSITENbHOCTH O0ydYarolmierocss IO OCBOGHMIO cojepkaHusi mnpeamera. llo Bcem
Ha3BaHHBIM TO3UIIMAM B TMporpaMme [0 XHUMHUHU COOJOJIeHA TMPEeEeMCTBEHHOCTh
c ¢denepanpHOil pabouell MporpaMMoi OCHOBHOIO OOIIEro 0Opa3oBaHUS MO XUMUHU
(mst 8-9 kiaccoB 00pazoBaTENbHBIX OpraHu3alnii, 0a30BbIi YPOBEHB).

[IporpammMa 1O XUMHH SBJISETCA OPUEHTUPOM JUIsl COCTaBJICHHUS pPabOUYMX
POrpaMM, aBTOPbl KOTOPBIX MOTYT MPEIOKUTH CBOM MOAXOA K CTPYKTYpPUPOBAHHUIO
U TIOCIIEIOBATEIbHOCTH H3Y4YEHHsS YYEOHOro Marepuana, a TakKe CBO€ BHJICHUE
OTHOCHUTEJIBHO BO3MOXHOCTH BBIOOpAa BAapUATUBHOW COCTaBISIONMICH COJCPKAHHS
npeaMeTa JOMOJHUTEBHO K 00s3aTeIbHON (MHBApUAHTHOM) YacTH €ro COJAEp KaHUsI.

XumHuueckoe o0pa3oBaHUE, MOTYy4YaeMOE BBITYCKHUKAMHU OO0Ie00pa3oBaTeIbHON
OpraHu3aluyu, SBISETCS HEOThEMJIEMOW 4YacCThI0O HMX OOpa30BaHHOCTU M CIY>KHUT
3aBEPIIAIONINM JTANlOM Peau3allii Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITFOUEBBIX
[EHHOCTEH, MPUCYIINX IEIOCTHOW CHUCTEME XHMHUYECKOTo oOpaszoBanus. KiroueBbie
IIEHHOCTH KacaloTCs TO3HAHUSA 3aKOHOB MPHUPOJIbI, (POPMUPOBAHHS MHUPOBO33PECHUS
U 00IIel KyJIbTyphl YeJOBEKa, a TaKXKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0pOBbIO U TNpPUPOAHON cpene. Peanusyercss xumuueckoe o0Opa3oBaHUE
oOydJaroluxcsi Ha YpOBHE CpeaHEero oOIero oOpa3oBaHUs CPEACTBAMH Yy4eOHOTO
npeaMeTra «XUMHS», COJEpKaHUue U TIOCTPOSHHUE KOTOPOTO OIPENEICHBI B MPOrpaMMe
M0 XUMHH C y4E€TOM CIelnu(UKA HayKu XHMHH, €€ 3HAUeHUs B MO3HAHUU TMPHUPOIBI
¥ B MaTepUATBHON KU3HHU OOIIECTBA, a TAKXKE C y4eTOM OOIUX IeJe M MPHUHITUIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHHE CHCTEMBI CPEIHETO 00IIero odpazoBaHUs
B Poccuiickon denepanuu.

[Ipu dopmupoBanuu comepkaHusi mpeaMeTa «XHUMHS» YUTEHBI CIEAYIONINe
TIOJIOKCHHMS O CTieln(rKe U 3HAYCHUH HAyKU XUMUH.

XUMUS KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAET 0COOYIO POJIb B CO3TaHUN
HOBOM 0a3pl MaTepualibHOM KyJIbTYpbl, BHOCHUT CBOW BKJIaJ B (OPMUPOBAHUE
palMoOHAIbHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KalollleM MHUpE Kak O €AMHCTBE MPUPOJbl U YeJIoBeKa, KoTopoe (popmupyercs
B XMMHHM Ha OCHOBE IOHMMAaHHUSl BEILECTBEHHOTO COCTaBa OKPYXKAIOUIEr0 MHpa,
OCO3HAHMS B3aMMOCBSI3U MEX]ly CTPOEHUEM BEILECTB, X CBOMCTBAMH M BO3MOKHBIMU
00JacTsIMU IPUMEHEHHUS.



CoBpeMeHHasi XMMHsI Kak HayKa CO3MJaTelbHas, HayKa BBICOKHX TEXHOJIOTUU
HampaBJlieHa Ha pelIeHre TI00aIbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPDbEBOM, JHEPIreTUYECKOW, IHILEBOM, 3KOJOTMYECKOM O€30maCHOCTH U  OXPAHBI
310pOoBbs. TeCHO B3aMMOACUCTBYs C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTajla
HEOTHEMJIEMOM YacTbl0 MHUPOBOH KYJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TPpyAa U XKU3HU KaXJA0Tr0 4ieHa OOIIeCTBa.

B cooTBeTcTBHM ¢ OOIIMMHU LENSIMU U IPUHIIUIIAMHU CPETHETO 001Iero oopa3oBaHUs
conepxkanue mpeamera «Xumus» (10 — 11 kmaccel, 0a30BbI ypOBEHb HM3YUCHHS)
OpPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO HOJArOTOBKY OOydYaroluxcs,
HEOOXOAMMYIO UM JJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIIELIHOTO
BKJIFOYEHUS] B JKU3Hb COLMYMa, MPOAOJDKEHUS 00pa30oBaHUSl B Pa3IUYHbIX OOJACTSX,
HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBISIOIKUMHY MTpeAMeTa « XUMUSD SBISIIOTCS 0a30BbIe Kypchl — «OpraHudeckas
xumMus» U «O01Ias 1 HeOpraHUYeckass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHMKM IO HEOPraHUYECKOU
XUMUU (C BKJIIOYEHUEM 3HAHUHW M3 OOIIEed XUMHUM) W OPraHUYECKOHM XHUMHH.
®opMUpOBaHUE JAHHOW CHCTEMbl 3HAHUW MPU M3YYEHHH MpeaMeTa O00ecrnedyrBacT
BO3MOYKHOCTh PACCMOTPEHHMS BCEIr0 MHOT00Opa3us BEIIECTB Ha OCHOBE OOIINX MOHATHHA,
3aKOHOB U TEOPUH XMMUHU.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas
U HeopraHudeckas XuMHus» chopMHUpoBaHa B NporpamMme IO XHMHUU Ha OCHOBE
CHUCTEMHOTI'0 NOJIX0J]a K M3YYEHHUIO YUYeOHOro maTtepuasa U 00yCJIOBJIEHAa UCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPE/IETICHHBIX TEOPETUUECKUX YPOBHIX. B Kypce
OpPraHMYECKON XMMHM BEIIECTBA PACCMATPUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPHUHU
CTPOEHHUSI OPraHUYECKMX COEJUHEHWH, a TaKXe Ha YPOBHE CTEPEOXMMHYECKHUX
Y JIEKTPOHHBIX MPEACTABICHUI 0 cCTpoeHuU BenlecTB. CBelleHrs 00 U3y4aeMbIX B Kypce
BELIECTBAX JAlOTCAd B PAa3BUTUU — OT YIJIEBOAOPOJOB 10 CIOXKHBIX OMOJOTHYECKH
AKTUBHBIX COE€IMHEHHMU. B Kypce oOpraHudeckor XUMHHM TOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs TEPBOHAYAIBHBIE
NPEACTABICHUS] O XHUMHYECKOM CBSI3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON pEeaKIuu.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTpHUBAETCSl U3YUEHHBI HAa YpOBHE
OCHOBHOTO 001Iero oOpa3oBaHUsi TEOPETUUYECKUM Marepuall U (HaKTOJIOTUUYECKUE
CBEJICHHUSI O BEILECTBAaX M XMMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias
U HEOpraHuyeckass XMMHs» OOyYaroIMMCS MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE TMEPUOJAMYECKOTO0 3aKOHA C OOIIETEOPETUYECKUX W METOJOJOTHYECKUX
MO3UIMHM, TioyOXe MOHATh HCTOPUYECKOE H3MEHEHHWE (YHKIHMM 3TOro 3aKkoHa —
0T 00001IarIIeH 10 OOBSICHAIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAaX, MX COCTABE, CTPOECHUH,
CBOMCTBAX M NPUMEHEHUH, & TaAKKE O XUMHUYECKUX PEAKUUAX, HUX CYLUIHOCTU
¥ 3aKOHOMEPHOCTSIX IpoTeKkaHus nonoinsercs B kKypcax 10 u 11 kmaccoB sneMeHTaMu



COJIEP>KaHUS, UMEIOIIMMU KYJIbTYPOJOTMYECKUN U MPHUKIAIHON XapakTep. DT 3HAHUS
CIOCOOCTBYIOT MMOHUMAHHUIO B3aUMOCBSI3M XUMUU C APYTUMHU HayKaMH, PacKpbIBaIOT €€
poJib B TO3HABATEIIbHOM M TMPAKTUYECKOW JEATETbHOCTH YEeJIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUSI K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
NPWIOKCHUM XUMHUU, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX MPOOJeMaX, CBSI3aHHBIX C XUMUEU, KPUTUYECKU OCMBICINBATD
uHGOPMAIIMIO U IPUMEHSTH €€ JIJIsl TOTOTHEHUs 3HAaHUH, PEIIeHUsI HHTEJUICKTYaIbHbBIX
U DKCIIEPUMEHTAJIbHBIX HccieaoBaTeNnbekux 3aaad. ComepxkaHue yuyeOHOro mpeaMera
«XuMHS»  JAHHOTO  YPOBHS  HM3YYCHHs OpPUEHTHPOBAHO Ha  (opMHpoBaHME
y oOydarommxcs MHUPOBO33PEHUYECKONW OCHOBBI JUIsI MOHUMAaHUS (UIOCOPCKUX HJIEH,
TaKMX KakK: MaTepuajbHOE€ E€IUHCTBO HEOPraHMYECKOr0 M OpPraHUYecKOro MHpa,
00OyCJIOBJIEHHOCTh CBOMCTB BELIECTB KX COCTAaBOM M CTPOEHUEM, I103HABAEMOCTH
NPUPOAHBIX SBJICHUN MYyTEM SKCIIEPUMEHTA U PELICHHs MPOTUBOPEUUI MEXITY HOBBIMU
(dakTaMl M TEOPETUYECKUMHU NPEANOCHUIKAMHU, OCO3HAHHE POJIM XUMUU B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a Takke HpobdjeM cOepekeHUs IHEPreTHUECKUX PECypCoB,
CBIPBS, CO37aHUS HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.

B muiane pemieHus 3amad BOCIHUTAHUS, Pa3BUTHS U COLMAIM3ALUU OOYYArOIIUXCS
MPUHATHIE TPOrPAMMON MO XUMUU MOAXObI K ONPEAEICHHUIO COAEPKaHUS U IOCTPOCHUS
npeaMera MpeaycMaTpuBalOT — (OpPMUPOBAHHME y OOYYaOIIMXCS YHUBEPCAIBHBIX
y4eOHBIX JeHCTBU, HMEOIUX 6a30BOE 3HAUEHUE JIJIs1 PAa3JIMUHbIX BUAOB IEATEIbHOCTH:
pemieHuss TpoOsieM, TOUCKA, aHamu3a U Oo0pabOTKM HHQOpPMAIUK, HEOOXOIUMBIX
JUIsl TIPUOOPETEHHUs] OMbITa MPAaKTUYECKOM M HCCIIENOBATENbCKON J1€ATEIbHOCTH,
3aHMMAIOUIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B nmpakTtuke npenopaBaHusl XMMUK KaK Ha ypOBHE OCHOBHOT'O 001ero 00pa3oBaHHUs
TaKk U Ha ypOBHE CpelHEero oduero oOpa3zoBaHus, MpU OMNPEICICHUU COJIEPKATEIbHOM
XapaKTEePUCTUKU IeJied M3y4YeHUs MpeaMeTa HamnpaBJICHHEM IEePBOCTEHNEHHOU
3HAYMMOCTHU TPAJAMLIMOHHO MpPHU3HAETCA POPMUPOBAHME OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKOMN JIEATETbHOCTH YeJI0BEeKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKON TOUKH 3PEHUS TaKOU
NOJIXOJI K ONPEIEIICHHUIO LN H3yUYEHHUs NPEAMETA SBISETCS BIIOJHE ONPaBIAHHBIM.

['maBHBIMM LIETSIMU M3y4YEHHS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHusi Ha 0a30BOM ypOBHE SIBIISIIOTCSL:

dbopMHUpOBaHUE CUCTEMbl XUMUUYECKUX 3HAHMM KakK BaKHEHINEH CcocTaBsioien
€CTECTBEHHO-HAy4YHON KapTHUHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHATHS,
(dyHIaMeHTaJIbHbIE 3aKOHbI W TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHHUE
¥ TOHMMAaHHUE CYITHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHHE C UCTOPHEN X Pa3BUTHS U CTAHOBJIICHUS;

dbopMupoBaHME U pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEUIECTB W XUMHUYECKUX peaKlui, HEOOXOIUMBIX Uil NPUOOPETeHUs YMEHUU
OpPUEHTHPOBATHCS B MUPE BEMIECTB U XUMUYECKUX SIBIICHUI, UMEIOLIUX MECTO B IPUPOJIE,
B MIPAKTUYECKOW U MOBCETHEBHOM KU3HU;



pa3BUTHE YMEHUHl U CHOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HaOIIOJCHHUEM
U OOBSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIOJCHHEM TMpaBuil 0e30MacHOro
OOpalleHMsI C BEIIECTBAMM.

CopepxarenpHas XapaKTepUCTHKA LI€JEH U 3a]1a4 U3y4EHUs NIPEAMETa B Iporpamme
0 XMMHUU yYTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMU IMPHOPUTETAMHU
B CUCTEME CpeaHero o01ero oopasoanus. CeroaHs B IPEMoJaBaHUNA XUMHUH B OOJIbIIEH
CTENEHU OTNAETCs MPENNOYTEHUE MPAKTUUYECKON KOMIIOHEHTE COIEpKaHUS 0OydeHHUs,
OPUEHTHPOBAHHON Ha MOJTrOTOBKY BBIIYCKHHKA OOLIE00pa30BATEIbHON OpraHU3allH,
BJIAJICIONIETO0 HE HA0OpOM 3HaHUM, a (QYHKIMOHAJIFHOW T'PaMOTHOCTBIO, TO €CTb
cioco0aMu ¥ YMEHHUSIMM aKTUBHOT'O MOJy4YE€HUs 3HAHUNA U NIPUMEHEHUS X B pEaJIbHOM
KU3HU JJIs PEeLEeHUs MPAaKTUYECKUX 3a/1a4.

B otoii cBsa3M mpu u3ydyeHuMH IpeaMera «XUMUsS» JAOMHUHHUPYIOIIEE 3HAYCHHE
NPUOOPETAIOT TAKUE LENH U 33Ja4d, KaK:

ajanranus oOydYaroIIMXCsl K YCIOBHMSIM JUHAMHYHO pPa3BUBAIOLIETOCS MHUpA,
(opMUpOBaHUE MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U WX MPUMECHEHUEM;

(opMupoBaHuE Yy 00yJarOUIMXCs KIIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIM ),
UMEIOLINX YHHUBEPCAJIIbHOE 3HAUEHUE JJISl Pa3JIMYHbIX BUJOB JEATEIbHOCTU: PEILCHUS
npobieMm, ToOucKa, aHanu3a U 0o0paboTkM  wHPOpMAHMH,  HEOOXOIUMBIX
JUTsl IPUOOpPETEHUs OMbITA ACSATENBHOCTH, KOTOPAsk 3aHUMAET BaXKHOE MECTO B TO3HAHUU
XUMHUH, a TaKXKe ISl OLEHKM C MO3ULHUNA SKOJOTMYecKoi O€30MacCHOCTH XapakTepa
BJIMSIHUSL BELLECTB M XMMHUYECKUX MPOILIECCOB HAa OPraHU3M YEJOBEKa U MPUPOIHYIO
cpeny;

pa3BUTUE TO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKUX
crocoOHocTel O0yYaronMXxcs: CIOCOOHOCTH CaMOCTOSTEIbHO NPUOOpPETaTh HOBBIE
3HAaHUS 0 XWMHU B COOTBETCTBUHM C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH I TIOMCKA U aHaIM3a y4eOHOH 1 HayYHO-
TOMYJIAPHON MH(OPMALIUK XUMHYECKOTO COJCPIKAHMS;

(GopmupoBaHre U pa3BUTHE Yy OOYYAIOIIUXCA ACCOLUUATHUBHOTO M JIOTHMUYECKOTO
MBILUICHUSI, HaOJIIOAATEeIbHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpPble OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPU IUJIAHUPOBAHMM U TMPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHKE Y 00yyarommxcst yOeKI€HHOCTH B TyMaHUCTHYECKOM HAMPaBIEHHOCTH
XUMHH, €€ BaXXHOW pOJIM B PpEHICHUH T[JIOOATbHBIX MPOOJIEM pPaLMOHATBHOTO
IPUPOAOIOIb30BAHNS, TIONMOJIHEHHUS] HSHEPreTUYECKUX PECYPCOB M COXPAaHEHMS
IPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOro OTHOIIECHUS
K TNPUPOAE M CBOEMY 3J0POBBIO, a TAaKXE€ NPHUOOPETEHHUsS ONbITa HCIOJIb30BAaHUS
NOJyYEHHBIX 3HAHUN ISl MPUHATHS TPAMOTHBIX PEIIEHUN B CUTyalMsIX, CBSI3aHHbBIX
C XUMUYECKUMHU SIBIICHUSMHU.



Hemn u 3amayn  u3y4YeHUs NOpeaMeTa «XUMUS» TOIYYWIH TOIPOOHYIO
METOJMYECKYI0 HHTeprpeTainuio B pasaene «[lmanupyemble pe3ynbTaThl OCBOCHUS
IpOrpamMMbl IO XUMHUW», TAaKHM 00pa3oM 00ECIeueHO YETKOE TMPEACTABICHUE O TOM,
KaKue 3HaHWs ¥ YMEHHSI HIMEIOT MPSIMOE OTHOIIICHHE K peali3alliid KOHKPETHOH TIeITH.

B ydeGHOM T1utaHe cpemHero obmiero oOpa3oBaHHS MPEAMET «XUMUs» 0a30BOTO
YPOBHS BXOJWT B COCTaB MPEAMETHOM 001acTu « EcTecTBeHHO-HAYyUYHBIC ITPEIMETHI.

OO1ree YMCIIO YacoOB, M3YyYaeMBIX IO MPEAMETY XUMUHU, — 68 yacos:

B 10 kmacce — 34 yaca (1 gac B Hemenio), B 11 kimacce — 34 yaca (1 gac B Hezedio).



COJAEPKAHUE OBYUYEHUA

10 KJIACC

TeopeTuyeckne 0CHOBbI OPraHUYeCKOl XUMHHI

[IpenMer opraHMYecKOM XHMHH: €€ BO3HUKHOBEHHE, DPa3BUTHUE U 3HAYCHHE
B TOJlyYeHUH HOBBIX BEIIECTB W MaTepuaioB. Teopusi CTPOEHUS OPTaHMYECKUX
coequHennit A.M. BytiepoBa, ee ocCHOBHbIE MoOyOKeHUA. CTPYKTypHBIE (POPMYIIBI
OpPraHUYECKUX BEIIECTB. ['oMoJorus, nu3oMepus. XUMHUYECKasi CBsI3b B OPraHMUYECKUX
COEJIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kiaccuuKaluM OpraHUYecKux BeniecTB. HomeHkmartypa
OpPraHUYECKUX COEIMHEHUH (cucTeMaTHYecKas) U TPUBUAIbHBIC Ha3BAaHHS BasKHEHUIIIHX
MPEICTaBUTENCH KIIaCCOB OPTaHUYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPAICHHI:
O3HAKOMJICHHE C 00pasllaMyd OpPraHMYECKHUX BEIIECTB W MaTepuajaMu Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOACHHE H OINHCAaHUE
JIEMOHCTPAIIMOHHBIX OMBITOB 10 MPEBPAIICHUIO OPTaHMYECKHUX BEIIECTB IIPU HArPEBAHUU
(naBneHue, oOyTriIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAa. MeTaH U 3TaH — NpOCTEnIIne
NPEICTABUTENN AJIKAHOB: (DU3NYECKUE M XMMHUYECKHE CBOMCTBA (PEaKIMHU 3aMEUICHUS
Y TOPEHUS), HAXOXKJEHUE B IPUPOJIE, MTOIYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHH psn. OTWIEH U TNPONHIEH —
IPOCTEHINE MPEICTAaBUTENN AIKEHOB: (PU3MUYECKHE U XUMHUYECKHUE CBOMCTBA (peakuuu
THJIPUPOBAHUSI, TaJOT€HUPOBAHUS, THUAPATALUH, OKHCICHUS W MOJIUMEPU3AIIH),
MOJIyYE€HUE U TPUMEHEHUE.

Anxamuensl: Oytammen-1,3 u wmetunOyragueH-1,3. CcTpoeHHE, BaKHEHIIIHE
XUMUYECKHE CBOMCTBa (peakuusi mnoaumepusanuu). llomydyeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKUNA psjl. ALIETUIIEH —
NPOCTEHIINI MPEACTABUTEND AJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUUYECKUE
CBOMCTBA (peakUuMu THUIPUPOBAHMS, TAJIOIC€HUPOBAHUSA, THUIpaTalid, TOPEHUs),
MOJIyYE€HHUE U TIPUMEHEHUE.

Apensbl. bensos: coctaB, cTpoeHue, GU3NYECKUE U XUMUUECKHE CBONCTBA (Peakinu
raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHHE. TOKCHUYHOCTh apeHOB.
['emeTnueckass CBSA3b MEXKIY YIVIEBOAOPOJAMH, NIPUHAMICKAIIMMHU K Pa3IAYHBIM
KJIaCCaM.

[IpuponHbie UCTOYHUKHU YTIEBOAOPOAOB. [IpupoaHblili a3 u nomyTHbIe HEDTIHBIE
ra3el. HedTp 1 ee npoucxoxaenne. CriocoOb! nepepaboTKi HEPTH: MEPErOHKa, KPEKUHT
(TepMUYECKH, KaTamuTHueckuii), muponu3. IlpoaykTel mnepepaboTku HedTH, HUX
IPUMEHEHHUE B IPOMBILUIEHHOCTH W B ObITy. KaMeHHBI yroab M NPOIYKTHl €r0
nepepadoTKHU.



OKCHEpUMEHTAIIBHBIE METOJbl HW3Y4YEHHsS BEIIECTB W WX [PEBPAIICHMIA:
O3HAKOMJICHHE C O0pa3lamMM IJIacTMAacc, KaydyyKoB M pe3uHbl, Kosuiekuuu «Hedtop»
U «YTroiib», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX,
IIPOBEJICHUE MTPAKTUYECKON PaOOTHI: MOTYyYEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB.

Pacuetnble 3a1aun.

Bbruncnenus no ypaBHEHHI0O XMMUYECKON peakuuu (Macchl, 00bemMa, KOJINYECTBA
UCXO/JHOTO BEIIECTBA WM TMPOAYKTa pEakluud [0 H3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WU IPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenbHble 0OHOATOMHBIE CHHUPTHI. MeTaHON M 3TaHON: CTPOEHUE, PU3HUECKHE
U XHMHUYECKHUE CBOMCTBA (pEakiMu C aKTUBHBIMU METaJUIaMH, TajloT€HOBOJIOPOJaMU,
ropeHue), nmpuMeHeHue. Bomopoubie CBsI3M MEXAy MoJieKyJaMu crnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HAa OPTraHW3M YEJIOBEKa.

MHOroaToMHbIE CIHUPTHI. DTWICHIJIMKOJIb W TIUIEPHH: CTpOoeHue, (pusnyeckue
U XMMHUYECKHE CBOMCTBA (B3aMMOJACHCTBHUE CO IIETOYHBIMU METAJIAMU, KAYECTBEHHAS
peakiisi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. [IpumeHeHue
[IIMLEPUHA U STUJICHTIIUKOJIA.

deHoJT: CTPOCHUE MOJIEKYJIbI, (PU3NUECKUE U XUMUUYECKUE CBOMCTBA. TOKCUUHOCTh
¢denomna. [Ipumenenue gpenona.

Anpaerunpl. DopmalibieTu, aleTaabIerul: CTpOeHUE, PU3NIECKUE U XUMUUECKHE
CBOMCTBA (peakui OKUCIICHHS] K BOCCTAHOBJICHUS, KAU€CTBEHHBIE PEAKIIUH ), TTOTyUEHUE
U NIPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs W YKCYyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYeCKre U XUMUYECKHE CBOMCTBRA (CBOMCTBA, 00IIKE IS Kiacca
KHCJIOT, peakiusi JsTepudukanuu), TmnojiaydyeHue u npumeHeHue. (CreapuHOBas
U OJIEMHOBAsl KUCJOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICHCTBHE.

Crnoxxnble d>(pUpbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
aupoB. Kupsl. 'maponus xupos. [Ipumenenue xupoB. bruonornueckast posib KUPOB.

VYrneBoapl: cocTaB, Kiaccu(pUKAIUs yTJIEBOJOB (MOHO-, JW- M TOJUCAXAPUJIbI).
['mroko03a — mpocTel il MOHOCaxapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKue
U XHMHUYECKUE CBOMCTBa (B3ammozeictBue c¢ ruapokcugoMm Meau (1), okucimenue
aMMHaYHBIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIIEHHE, OpPOKEHUE TITFOKO3bI),
HaxOXJICHWE B MPHUPOJE, MPUMEHEHHEe, Ouosiornueckas posib. dotocunTe3. OpykKTo3a
KaK M30MEp TIIIFOKO3BI.

Kpaxman u nemmono3a kak mnpupofHble nojauMepbl. CTpoeHue Kpaxmania
u  uemnono3bl. du3nueckue W XMMHUYECKHE CBOMCTBa Kpaxmaina (THApoJiu3,
KaueCTBEHHAsl PEAKIIUS C UOJOM).

DKCIEpUMEHTAIbHBIE METO/IbI U3YUCHHS BEIIECTB U UX IPEBPALLICHUIA: TPOBEAECHUE,
HAOJNIOZICHWE W  OINKCaHHWE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB,
KAUEeCTBEHHbIC PEAKIMM OJHOATOMHBIX CHHUPTOB (OKHCICHHE HTaHOJIa OKCUAOM
menu (I1)), MHOroaTroMHBIX CHHPTOB (B3aWMMOACHCTBHE TIWIEPHHA C THUAPOKCHIOM



menu (1)), ampmerumoB (OKHCICHHE aMMHAYHBIM pacTBopoM okcuma cepeopa(l)
u rtugpokcunom Mmemd (1), B3amMmojeicTBHe Kpaxmama ¢ HOAOM), TIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuernbie 3a1auu.

Bbluucienus no ypaBHEHUI0O XMMUUYECKOW peakiuu (Macchl, 00beMa, KOJIM4eCTBa
UCXOJHOTO BEIIECTBA WJIM TMPOJAYKTa peaklMu IO M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WIIM MPOTYKTOB PEAKIIHH).

A3oTcoaep:kaniue OpraHnvecKue coeInHeHus

AMMHOKHCIIOTBI KaK aMQOTEepHbIC OpraHWYEeCKHe CoeIuHCHUS. DPu3nyeckue
U XHUMHYECKHE CBOWCTBA aMHMHOKHCJIOT (Ha mpuMepe TiauluHa). buoiorudeckoe
3Ha4YeHHE aMUHOKHUCIOT. IlenTuabl.

benkm kak TpUpOJHBIE BBICOKOMOJCKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS M TPETUYHAS CTPYKTypa OelKoB. XMMHUUYECKHE CBOMCTBA OEJIKOB: THIPOJIU3,
JieHaTypalysl, KaueCTBEHHbBIC PEaKI[UU Ha OCJIKH.

DKCIepUMEHTAIbHBIC METO/IbI M3YUEHHUS BEIIECTB U UX IIPEBpaIlleHU: HaOI0ICHUE
W ONHCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypanus OETKOB IPU HarpeBaHWH,
IBETHBIC pEaKIUU OEITKOB.

BricokomoJIeKy IsIpHbIE COEIUHEHUS

OCHOBHBIE TMOHSATUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIIEHDb NIOJIMMEPU3ALIMN, CPEAHAA MOJIEKYJISIPHAs Macca.
OCHOBHBIE METONBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHHM — MOJIMMEpPU3ALUS
Y TTOJIMKOHICHCALIUS.

OKCHNEPUMEHTAIIBHBIE METOJbl HW3Y4YEHHMsS BEIIECTB MW WX [PEBpAIICHMIA:
O3HAKOMJICHHE C OOpa3laMM NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMACC,
Kay4YyKOB.

MexnpeaMeTHbie CBA3H

Peanuzanmss MeXNpeIMETHBIX CBSI3€M MpPH W3YYEHUM OPraHHUYECKOW XUMHH
B 10 kmacce oCyIecTBIsETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TaK W TIOHATHM, SIBISIONIUXCS CUCTEMHBIMU JUISI OTACIBHBIX MNPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIE MMOHATHS: SIBJICHNE, HAYYHBIN (paKT, TUTIOTE3a, 3aKOH,
TEOpUsi, aHAJIU3, CUHTE3, KiacCudUKalus, NePUOAUIYHOCTh, HAOIOACHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJAECIUPOBAHUE.

®du3uKa: Martepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJICKYJa, YHEPreTHYECKHUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHME BEIIeCTBa, (HU3UUECKUe
BEJIMYMHBI U €IMHULBI UX U3MEPCHUS.

buonorus: knerka, opranu3M, Ouocdepa, 0oOMEH BeEIIECTB B OpraHu3Me,
dboToCHHTE3, OMOTOTUIECKH aKTUBHBIC BEIeCTBA (OCIKH, YTIIEBOBI, KUPHI, PEPMEHTHI).

['eorpadmsi: MuHEpanbl, TOPHBIE TOPOJIBI, TOJIE3HBIC WCKOMAEMbI€, TOILIUBO,

peCypCHlI.



TexHonorus: IMUIICBBIC MPOAYKTbI, OCHOBbI PAllMOHAJIBHOI'O IIMTAHHA, MOIOIIHC
CpeacTBa, JICKAPCTBCHHBLIC U KOCMCTHYCCKHC IIPLCIIapaThl, MATCPUAJILI U3 NCKYCCTBCHHBIX
N CUHTCTHYCCKHX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA
Teopernueckne 0OCHOBBI XUMHMH

XUMHUYECKUN 37IeMeHT. AToM. Sapo aToma, M30TOmbI. DIEKTPOHHAs 000JI0YKA.
DHepreTUYecKre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamH, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacnpe/eieHs SJIEKTPOHOB 10 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBbIX
YeThIpeX MEePUOIOB. DIEKTPOHHAST KOH(UTYpaIHs aTOMOB.

[Tepuonnueckuit 3axkoH u llepuoguueckas cucTEMa XUMHYECKUX SJIEMEHTOB
JAN. Menaeneera. CBsi3b NEPUOAUYECKOrO 3akoHa M I[leproanyeckor CHUCTEMBI
xuMudeckux 3meMeHToB .M. MeHeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHMUYECKUX AJIEMEHTOB M 00pa3yeMblX HUMHU
MPOCTBIX M CJIOXKHBIX BEUIECTB IO TpynnaM M MepuojaM. 3HAUYCHHUE MEPHOIAYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BeliecTBa. XUMHUUECKas CBsI3b. BUAbI XUMUYECKON CBSA3U (KOBaJCHTHAs
HETMOoJIsIpHAsT M TOJIIpHAsi, WOHHAsA, MeTauueckas). MexaHu3mbl 00pa3oBaHUs
KOBJICHTHOW XUMHUYECKOW CBSI3M (OOMEHHBIM U JIOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DIEKTpOoOTpULATENbHOCTh. CTeneHb OKUcIeHUs. OHbI: KAaTHOHBI
Y aHHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTAJUIMYECKON PELIETKHU.

[TonsTue o qucnepcHeIX cucreMax. MIcTHHHBIE U KOJUTOMIHBIE PacTBOPBI. MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPE.

Knaccudukarms HeopraHudeckux coeauHeHnid. HomeHkiaTypa HEOpraHWYeCKUX
BelIeCTB. ['eHeTnyeckass CBSI3b  HEOPTraHMYECKUX  BEUIECTB, MPUHAJICIKAIINX
K pa3JIMYHbIM KJ1accam.

Xumnueckas peakmus. Kinaccudukanys XuMAYECKUX PEaKINi B HEOPTaHUUECKON
U OpPraHM4ecKOM XWMHHM. 3aKOH COXPAHEHUS MacChl BEHIECTB, 3aKOH COXPaHCHHUS
U TIpEBpaIEHUs SHEPTUU MPYU XUMHUECKUX PEaKIUSIX.

CKOpoCTh peakiuu, €€ 3aBHUCHUMOCTh OT pa3iuyHbIX (akTopoB. OOpatumbie
peakuuu. XuMuueckoe paBHoBecue. MakTopbl, BIUSAIOIMIME HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [lartense.

Onextponutudeckass auccormarus. CunbHbie W ciabbie 3nexTpoiuTsl. Cpena
BOJIHBIX PAacTBOPOB BELIECTB: KUCJAs, HEUTpaibHAas, WLIEIO4YHAss. Peakuuu MOHHOrO
oOMeHa.

OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU.



OKCHEpUMEHTAIIBHBIE METOJbl HW3Y4YEHHsS BEIIECTB W WX [PEBPAIICHMIA:
neMoHcTpauus — Tabmun  «llepuoguueckass cucreMa  XMMHUYECKHX — DJIEMEHTOB
J.M. MenneneeBa», U3ydeHHE MOAENEH KPUCTAIMUYECKUX pPEIIETOK, HaOJI0/IeHue
U ONUCAaHUE JEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OIBITOB (pa3iIoKEHUE MEpPOKCUAa
BOZOPOJla B NPUCYTCTBUM KAaTajlu3aTopa, ONPEIEICHUE CpPElbl PacCTBOPOB BELIECTB
C MOMOUIbI0 YHUBEPCAJIBHOI'O HMHJMKATOpa, PEAKIMM MOHHOTO OOMEHa), MPOBEICHUE
IpakTHUecKol paboThl «BiusHue pazmuyHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH
peaKkuum.

PacuerHble 3ana4n.

Pacdersl o ypaBHEHMSAM XMMUYECKUX PEAKLIHM, B TOM YHCIE TEPMOXUMHUUYECKUE
pacyeTsl, pacueThl ¢ UCIIOIb30BAHUEM IOHATHUS «MACCOBAsl 10/ BEILIECTBAY.

Heoprannueckasi xumus

Hemetamnel. Ilonoxenue HemeTaiioB B Ilepuoanmdeckoil cucreMe XHMHYECKHUX
anemeHnToB /.M. MenpeneeBa 1 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3HUECKUE CBOMCTBA
HEMETAJJIOB. AJTIOTPOIUS HEMETa/UIoB (Ha mpuMepe Kuciaopoja, cepsl, docdopa
U yTJIepo/ia).

XHWMUYECKHE CBOWMCTBA BAXXHEWUIIMX HEMETAUIOB (TAJIOrE€HOB, CEPbIL, a30Ta,
dbocdopa, yriaepoga U KpeMHHSI) U UX COCTUHEHUI (OKCHIOB, KHUCIOPOJCOAEPKAIINX
KHCJIOT, BOJOPOJIHBIX COSTUHEHMUI ).

[IprmeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCINHEHUN.

Meramnsl. Ilonoxkenne MerasmoB B Ilepuogmyeckor cucTeMe XUMHYECKHX
sanemenToB JI.1. MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OO0mme  ¢gusnueckue  cBoWctBa  MeTayuioB.  CrutaBel  METaJUIOB.
DJIEKTPOXUMHUYECKHAN Pl HAPSIKEHUN METAJUIOB.

XUMUYECKUE CBOMCTBA BaXKHEUIIIMX METAJUIOB (HATpUH, Kaaui, KaJlblUi, MarHui,
AJTIOMUHMM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHCHUIA.

OO6mue crocoOsI MoTy4YeHus: MeTauioB. [IpuMeHeHe MeTaIoB B ObITY U TEXHUKE.

DKCIepUMEHTaIbHBIE METO/Ibl W3YyUYEHHS] BEHIECTB M UX MPEBPALICHUN: U3yYeHUE
KoJuleKuun  «MeTauiel M CIUIaBbl»,  OOpaslloB  HEMETAUIOB,  pelIeHHue
OKCTIIEPUMEHTAJBbHBIX  3aJa4, HaOJIOJCHWEe ¢  ONHWCaHue JACMOHCTPAIIMOHHBIX
U JTa0OpAaTOPHBIX OMBITOB (B3aUMOJCUCTBUE THAPOKCHUIA ATIOMUHHUS C PacTBOpaMHU
KHCJIOT U LIEJI0YEel, KAUECTBEHHbIE PEAKIIMU HA KATUOHBI METAJIIOB).

PacueTnbie 3a1aun.

Pacuetsl Maccel BeliecTBa WM OObEeMa Ta30B IO HU3BECTHOMY KOJIMUECTBY
BEIIECTBA, MACCEe WU O0BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUECTHI
Macchl (00beMa, KOJIMYeCTBa BELIECTBA) MPOAYKTOB PEAKIIMH, €CIM OAHO U3 BELIECTB
MMEET MPUMECH.

XuMus ¥ Ku3Hb. MexXnpeaMmeTHbie CBA3U

Ponp xumMum B 0O€CrEUEHUM SKOJOTHMYECKOM, HHEPreTHUUECKOM | MHINECBOM
0€30MacHOCTH, pa3BUTUU MeAUIMHBL. [[OHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.



[IpencraBienusa 00 OOIIMX HAYYHBIX MNPUHILMIIAX MPOMBIIUIEHHOTO MOJIYYEHUs
BAXKHEUIIINX BEUIECTB.

YenoBek B MUPE BEIIECTB U MATEPUAJIOB: BaXKHEHIIINE CTPOUTENIbHBIE MATEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl,  Kpackd, CTEKJIO,  KEepaMHKa,  MaTepHalibl
JUTSI DJIEKTPOHUKU, HAaHOMATEepUalibl, OPraHMYECKUE U MUHEpaIbHbIE YI00PEHHUS.

XuMHsT W 370pOBbE UEJIOBEKA: IMpaBUJia HCIMOJIb30BAaHUSA JIEKAPCTBEHHBIX
npemapaToB, IpaBuia O€30MacHOTO0 WCIOJIB30BaHUS MPENapaToB OBITOBOW XHUMHUU
B MTOBCEHEBHOM JKU3HHU.

Peanuzanusa MeXNpeIMETHBIX CBSi3ed MPU HU3YyUYEHUU OOIIeH M HEopraHMYecKou
xuMHud B 11 kmacce ocymIeCTBIISIETCS Y€pe3 MCIOJIb30BAHHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHATUWA, TaK W TMOHATUMN, SBISIOIIMXCS CHUCTEMHBIMH JUJISl OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE MMOHATHSA: HAYYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHalMu3, CHUHTE3, KIACCHU(PUKALMS, TMEePUOJAUYHOCTh, HAOIIOJIEHUE, HKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®du3ukKa: MaTepus, SHEPIHsl, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII,
PaANOAaKTUBHOCTb, MOJIEKYJa, SHEPIeTHYECKHIl YpPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBa, (PU3MYECKHUE BEIUUYMHBI U €IUHULBI UX U3MEPEHHS,
CKOpPOCTb.

buonorusi: kineTka, opranusM, 3KocucTemMa, Ouocdepa, MakKpo- U MUKPOIJIEMEHTHI,
BUTAMHHbI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJbI, IOJE3HbIE MCKOIMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJLTyprus, MNPOU3BOJCTBO
CTPOUTEIBHBIX  MaT€pUaOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO, MHUIIEBas
IPOMBILIUIEHHOCTb, dapmaneBTUUeCKas IIPOMBILIUIEHHOCTb, IIPOU3BOJCTBO
KOCMETUYECKHX  IpenaparoB, MPOHU3BOACTBO  KOHCTPYKLHMOHHBIX  MAaTE€pUaloB,
AJIEKTPOHHAsS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

®I'OC COOQO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS O0yJAFOIIIMHUCS
nporpaMMm  cpeaHero  oOmiero 00pa3oBaHUsl  (JUYHOCTHBIM, METaNpeIMETHBIM
U npeaMeTHbiM). HaydyHO-MeToau4yeckod OCHOBOM Il pa3paldOTKH IUIAHUPYEMBIX
Pe3yJIbTAaTOB OCBOCHHMSI IIPOTPaMM CPETHEr0 OOIIEr0 0Opa3oBaHUsl SIBJISETCS CUCTEMHO-
JeSATETbHOCTHBIN MOAXOI.

JIMYHOCTHBIE PE3YJbBTATDBI

B cooTBeTrcTBMM € CHCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpeAMeETa «XHUMHUS» Ha YPOBHE CPEAHETrO OOIIETro
o0pa30BaHus BBIJEIECHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHHE OOYYalOUIMMHCS POCCHUMCKON TpaXJTaHCKOM HJEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITENILHOCTH U CAMOOTIPEIETIEHUIO;

HaJIM4KUe MOTUBALIUU K OOYUEHHUIO;

I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHUX YOEXKICHUHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW M UCTOPUYECKUX TPATUII 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh M  CIIOCOOHOCTh OOY4YaroUIuXcsi PYKOBOACTBOBAThCS B  CBOEH
JEATENIbHOCTU [IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, TPUCYIIIUMU LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHuUs;

HaJIMYue MPABOCO3HAHUS IKOJOTHUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh 1IETU
U CTPOUTH KU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE PE3YIBTATHI OCBOCHHUS MPEAMETA « XUMUSD) IOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCIUTATENbHON AESATEILHOCTH B COOTBETCTBUU C TYMaHUCTUUYECKUMHU,
COITMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJi€alaMl POCCUHUCKOTO
IPaKJIAHCKOTO OOIIECTBA, MMPUHATHIMUA B OOIIIECTBE HOPMAaMH U MPABUIIAMH MOBEACHMUS,
CIIOCOOCTBYIOIIMMH TIPOIIECCaM  CAMOIIO3HAHMSI, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUSI JINYHOCTH O0YyYaIOIINXCSl.

JInyHOCTHBIE  pe3yJIbTaTbl ~ OCBOCHHS  MHpeaMera  «XUMHS»  OTPaXaroT
c(hOpMUPOBAHHOCTh  OIBITA TO3HABATEJILHOM M  MPAKTUYECKOH  JEATETbHOCTH
0Oy4Jaromuxcs Mo peain3aiiyi TPUHSATHIX B OOIECTBE IIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCcKOro BOCIUTAHNS:

OCO3HAHHSA OOYYAIOIIMMIUCS CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH,
YBKEHHS K 3aKOHY U TIPABOIIOPSAKY:;

MPEJCTABIICHHUS O CONMATBHBIX HOpMaX M MPAaBUIAX MEXIMYHOCTHBIX OTHOIICHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM ESTENBHOCTH TPU CO3JAaHUH Y4eOHBIX
NPOCKTOB, PEIICHHH YYEOHBIX W IMO3HABATEIBbHBIX 33a/1a4, BBIMOJHCHUU XUMHUYECKUX
IKCIIEPUMEHTOB,



CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX MIPU aHAIA3€E PAa3JIMYHbIX BUJIOB YU€OHOU EATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCITUTAHUSI:

LEHHOCTHOTO  OTHOIIEHWSI K HMCTOPUYECKOMY H©  HAYYHOMY  HACIIEIHIO
OTEUYCCTBEHHOM XUMMU;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTHUYECKOIO
MPUMEHCHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTMKEHUS HAyKH €CTh pe3yJIbTaT
JUTUTEIbHBIX HAOII0ICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX MTOMCKOB, MMOCTOSIHHOTO
TpyAa YUEHBIX U ITPAKTUKOB,;

MHTEpECa W MO3HABATEIBHBIX MOTHMBOB B IMOJYYCHHHM M MOCIEIYIOIIEM aHaA3e
nH(pOpMaIKU O EPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHHMBAaTh CHUTYyalluW, CBS3aHHbICE C XUMHUYECKUMH SIBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBbI
U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MTOBEJICHUE U MOCTYNKH CBOMX TOBAPHUILEH C MTO3HUIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI ITUX MOCTYIIKOB;

4) opMupOBaHMS KYJIbTYPHI 310POBbI:

MMOHMMAaHUS LICHHOCTEH 3I0pOBOT0 M 0e30MacHOT0 00pa3a KU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHOMY (U3MYECKOMY U TCUXHYECKOMY
3JI0POBBIO;

cCOOMIO/IeHNsT TpaBWJI 0€30MAaCHOTO OOpallleHusT C BEHIeCTBAMU B  OBITY,
ITOBCETHEBHOW JKM3HU U B TPYAOBOW ESTEIBHOCTH;

MMOHUMAaHUs LIEHHOCTH MpaBWJ UHAUBUAYAJBLHOTO U KOJUIEKTUBHOTO 0€3011acCHOIO
NOBEJICHHSI B CUTYallUsIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUSl TOCHEACTBUNA U HENPUATHUS BPEAHBIX MPHUBBIYEK (yHmOTpeOJIeHHUs
QJIKOTOJIsI, HAPKOTUKOB, KyPECHHS);

5) Tpy10BOT0 BOCIIMTAHUSI:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHCKON ACSTEILHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUECKOMN U IPYTUX BUAAX JEATECITHLHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4YacTHE B PEIICHUM MPAKTHUYECKUX 3a/lady COLUUATBHON
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

WHTEpEeCa K TMPaKTUYECKOMY H3y4YeHHMIO Tpodeccuii  pa3udyHOTO  Poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 11O XUMHH;

YBaXEHUS K TPYLY, JIIOASAM TpyAa U pe3yibTaTaM TPYyAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAILHON TPACKTOpUU 0Opa30BaHUA,
Oynymed mpodeccnn w peanu3anud COOCTBEHHBIX JKM3HEHHBIX ITUTAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEN K XUMHH, HHTEPECOB M MNOTpeOHOCTEM
00IIIeCTBa;



6) IKOJOrHYeCKOr0 BOCIIMTAHHUS:

AKOJIOTUYECKH IIE€JI€COO0Pa3HOr0 OTHOIICHUS K TMPUPOJAE, KaK HMCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAHHS TJIOOAJIBHOTO  XapakTepa HSKOJOTHYECKHX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MTPOLECCOB HA COCTOSHUE MTPUPOTHON U COLIMATBHOU CPEIBL;

OCO3HaHMUsSI HEOOXOAMMOCTH HCIIOIB30BAHUS JOCTHIKEHUNW XUMHH ISl PEIICHHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOTO HEMPUATUS JACHCTBUN, NMPUHOCIUIUX BpEI OKPYNKAIOUIEH MPUPOTHON
cpene, yMEHUs NPOTHO3UPOBATH HEOIArONPHUATHBIE JKOJOTUYECKUE TMOCIEACTBUS
MPEATPUHUMAEMBIX JICMCTBUN U MPEAOTBPAILATH UX;

HAJIMYMSL PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYPHI,
ONbITA JEATECIBHOCTH SKOJOTHYECKOM HAIIPABJICHHOCTH, YMEHHUS PYKOBOICTBOBATHCSA
MMM B MO3HABATEJIbHOW, KOMMYHHKATHUBHOM M COLIMAIIBHOW MPAKTUKE, CHOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSIThH UC0JIOTUU XeMohoouu;

7) HEHHOCTH HAYYHOTO TIO3HAHMSA:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHUS Crenu(UKU XUMHUH KaK HAyKd, OCO3HAHMS €€ PO B (OPMHUPOBAHUU
pallMOHAJILHOTO HAy4YHOTO MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO  MPEACTaBICHUS
00 OKpy>KaroIeM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B MMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelleHrur MpoOIeM CoOXpaHEHUS! TPUPOTHOTO PABHOBECHS;

yOeXKICHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JJIsl COBPEMEHHOW IUBUIIN3AIINU: B €€
IYMaHHUCTUYECKOM HAIMpaBJICHHOCTH W BAaAXKHOM pOJM B CO3JaHUM HOBOW 0a3bl
MaTepUagbHON KYJIbTYpbl, PEHICHUU TI00ATBbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CHIPhEBOM, DHEPTeTUUECKOM, MUIIIEBOM M SKOJIOTHYECKON 0€301acHOCTH,
B Pa3BUTUU MEJIUILIMHBI, O0ECIICUCHUH YCIIOBUM YCHEIIHOTO TPyJa U DKOJOTHYECKU
KOM(OPTHOH KU3HU KaKJIOTO YjeHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHON T'PAaMOTHOCTH: MOHUMAHHSI CYIIHOCTH METOJIOB MO3HAHUS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IOJydaeMble
3HAHUS JJIS aHaliM3a M OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEro MUpa U MPOUCXOJSIINX
B HEM WM3MEHEHUMW, YMEHHs JejlaTh 0OOOCHOBAHHBIC 3aKITIOYCHHUS HA OCHOBE HAYYHBIX
($haKkTOB ¥ UMEIOIIMXCS TAHHBIX C IETbI0 TTOJTyYeHUSI IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XUMHYECKUE 3HAHUS ISl PElICHUS
po0JieM B peajbHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpECa K MO3HAHUIO U UCCIEA0BATEIBCKON IS TENBHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaAHMIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUU MO XMMHUHM B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3lnyHbIX cdepax mnpodeccuoHaIbHON
JEATEITbHOCTH.



METANIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOEHUSI YUEOHOT0 IpeIMeTa « XUMUs» Ha YPOBHE
cpeaHero oomiero o0pa3zoBaHus BKIIOYAIOT:

3HAUYMMBbIE 151 POPMUPOBAHUS MUPOBO33PEHIUS 00YUAIOIINXCS MEKIUCIUTUITHHAPHBIC
(MeXMpenMeTHbIe) OOIICHAYYHbIE TOHATHA, OTPAXAIOIIME MEIOCTHOCTh HAyYHOH
KapTHUHBl MHUpa U CIeuu(UKy METOJOB TO3HAHMS, HCIOJb3yeMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIECTBO, SHEPTHUs, SBJICHHUE, MPOIIECC, CHUCTEMa, HAy4dHbIN (axT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, UCCIEAOBaHHUE, HAOIOJCHHUE,
U3MEpEHNE, FIKCIIEPUMEHT U JAPYTUE);

yHUBEpCAJIbHbIE y4eOHble JEHCTBUA (TO3HABaTEIbHbIE, KOMMYHHKATHUBHEIC,
peryJsITUBHBIE), OOecreunBarouie (OpMUPOBAHUE (PYHKIHMOHAIBHON TIPaMOTHOCTH
Y COLMAIBbHON KOMIETEHLIUN 00y4aroIuXCs;

CHOCOOHOCTh 00Y4YarOLIUMXCS HCIOJIb30BaTh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIC YUeOHbIE JEUCTBUS B MO3HABATEIIbHOM
Y COLIMAJIbHOM MTPaKTHKE.

MeranpeaMeTHbIE  PE3yJIbTaThl  OTPAXKAIOT  OBJIAJCHHE  I10O3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU YHUBEPCAIbHBIMU YUEOHBIMU JACHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBble JJoruueckue aeicTBHUA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuUBaTh;

OTPENIETISATD 1NN JIeSITEIbHOCTH, 3aJ1aBasi MapaMeTPhl U KPUTEPUU UX TOCTHKECHHUS,
COOTHOCUTBH PE3YJIbTAThI JEATETLHOCTH C MTOCTABJICHHBIMU 1IEJISIMU;

KCIIO0JIb30BaTh MPU OCBOCHUU 3HAHUM MTPHUEMBI JJOTUYECKOTO MBIIIJICHUS — BBIICIIATh
XapakTepHbIE TMPU3HAKW TOHSITUH MU YCTaHABJIMBATH MX B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS 1J1s1 OOBSICHEHUS OT/ICJIbHBIX (DaKTOB U SIBJICHUM;

BBHIOMPATh OCHOBAHUS W KPUTEPUU JUISl KJIACCU(PUKAIIUU BEIIECTB M XUMHYECKUX
peaKLuii;

yCTaHABJIMBATh IPUUMHHO-CJICICTBEHHBIE CBSI3U MEXTY N3yUYaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKIEHUs (MHIYKTUBHBIC, ACAYKTUBHbBIC, TIO AHAJIOTUH),
BBISBJISITh  3aKOHOMEPHOCTH W TMPOTUBOPEUHS B pacCMaTPUBAEMbIX  SIBJICHUSX,
(GbOopMyIHPOBATH BHIBOBI U 3aKITIOYCHUS;

MPUMEHSITh B TNPOLIECCE IO3HAHUS, HCIOJb3YyEeMble B XUMHUHM CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIETHHBIC MIPEACTABICHHUS — XUMHYECKHI 3HAK
(cuMBOJI) dJeMeHTa, XUMHUYecKas Qopmyia, ypaBHEHHE XUMHUYECKOW pEaKIuu —
MIPY PEIICHNUN YUYeOHBIX MIO3HABATEIBHBIX U MPAKTHYECKUX 3a]71a4, TPUMEHSIThH Ha3BaHHBIC
MOJICIbHBIE TMPEJICTABICHUSL ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX
BEILIECTB M XUMUYECKUX PEAKIIUH.



Ba3oBble ucciaenoBarejabCcKkue 1eMCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUSI BEMIECTB U XUMUYECKUX PEAKIIHIA;

dbopmyMpoBaTh €M M 3aJauyd MCCIICIOBAHMS, HCIOJIb30BaTh IMOCTABICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS
1 OCHOBBI JiJIs1 (GOPMUPOBAHUS THIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX
CYX/ICHUMU,

BJIQJICTh HaBbIKAMU CaMOCTOSATEJILHOTO MJIAHUPOBAHUS U TIPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMS HaOJI0/aTh 3a XOJOM IpoIllecca,
CaMOCTOSITeJIbHO IPOTHO3UPOBATh €Tr0  pe3yJbrar, (QopMyiaupoBaTh 0000IICHUS
M BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBAHUS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJICIAHHON PadoTe;

mpruoOpeTaTh ONBIT YYCHHYECKON UCCIEI0BATEILCKOM M IIPOCKTHOM JesATeILHOCTH,
MIPOSIBIISITH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY MOMCKY METOOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3JIMUYHbIX METOJIOB IMO3HAHUS.

Pabora c nndopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(MOpManuu (HAy4dHO-TIOMYJIApHas
JUTEpaTypa XUMUYECKOTO COJIEpkaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(DOPMAIMIO PA3IMYHBIX BUAOB U (DOPM IpencTaBlIeHUs, KPUTUYECKH
OLICHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(opMyIHpPOBaTh 3alPOCHl U IPUMEHATH Pa3IUYHbIEe METObI IIPU MOUCKE U 0TOOpE
uH(pOopMalui, HEOOXOAUMOM J71s1 BBIIIOJIHEHUS! YUEOHBIX 3a/1a4 ONPeIeICHHOTO TUIIA;

npuoOpeTaTb  ONBIT  MCMONb30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANbHYIO (DOpMYy IpencTaBICHHS HHPOPMALUH
(cxembl, rpaduKH, TUarpamMmbl, TaOIHIIbI, PUCYHKH U JIPYTHE);

MCIOJIb30BaTh HAy4YHBIN S3bIK B KayeCTBE CPEJCTBA MpU padOTe C XMUMHYECKOU
uHbOpMaIue: TPUMEHATh MEXIpeIMeTHbIe (PU3NUecKue U MaTeMaTUYECKUe) 3HAKH
U CUMBOJIBI, (hOpMYJIbl, 200pEBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HaIJIS,IHOCTH.

KoMMyHMKATUBHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eMCTBUA:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKTaeMoW TeMbl B XOJe Juaiora
W/WIW  JUCKYCCHHM, BBICKa3bIBaTh HACH, (OPMYJIMPOBATH CBOM  IMPEIIOKEHUS
OTHOCHUTEJIBHO BBHITIOJTHCHHUS MPEIOKEHHON 3a1a4H;

BBICTYNIaTh C TIPE3CHTAllUCd PE3yJbTaTOB TO3HABATEIHHOW JCSITEIBHOCTH,
MOJIYYCHHBIX CaMOCTOSTENIbHO WJIH COBMECTHO CO CBEPCTHUKAMH TPHU BBIMOTHCHUH
XAMHUYECKOTO OKCIIEPUMEHTa, TMPAKTUYECKOW pabdOoThl MO HWCCIEAOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaTu3aliid y4eOHOro MpoekTa M (POpPMYITUpPOBATH BBIBOJBI
Mo pe3yjbTaTaM TPOBEICHHBIX HMCCIEJOBAHUN MyTEM COTJIACOBAHUS TO3WIMKA B XOJIE
oOCcyxeHusl U OOMEHA MHEHUSIMHU.



PeryasiTuBHbIe YHUBEpCaJIbHbIE YUeOHbIEe AeiCTBHS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISITh CBOIO  IMO3HABATEIBHYIO
JeSTEIIBHOCTh, OIpeAeNsisi €€ Ield W 3aJadd, KOHTPOJMPOBaTh W 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH MPEIaraeMblil alTOPUTM JCHCTBHIA ITPH BBHITIOTHCHUN
y4eOHBIX W HUCCIIEIOBATEIILCKUX 3a/a4, BhIOMpaTh HanOosiee 3hHEKTUBHBIN CIIOCOO0 UX
pEIICHUs C yU4ETOM MOTyUeHHS HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKITHIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalM3a
U CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC pE3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO 00IIero oOpa3oBaHUs
0 XMMHUHM Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE MPEHMYIIESCTBEHHO
00111e00pa30BaTEILHON U OOLIEKYILTYPHOU MOATOTOBKH 00yUaromuxcs. OHU BKJIIOYAIOT
cnenuuyeckue g ydeOHOro mnpeameTa «XUMHUS» HAy4dHbIe 3HAHUSA, YMEHUS
U CITIOCOOBI ACHCTBUH MO0 OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUMN, BHUJIBI
JEATENHHOCTH TI0 TOJIYYCHHIO HOBOTO 3HAHUS W NMPUMCEHCHHWIO 3HAHUN B Pa3IMIHBIX
y49eOHBIX M pPEabHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBA3aHHBIX C XUMHUEH. B mporpamme
110 XUMHH TIPEAMETHBIC PE3YJIBTATHI MPECTABICHBI 110 TOAAM U3YYCHHSI.

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaThl OCBOEHHUS Kypca
«Oprannueckasi XUMHs OTPAXKAOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XMMUUYECKOW COCTABJISIIONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHUpA, POJIM XUMHUM B TIO3HAHUM  SBJICHUN  TPUPOJIBI,
B (opMUpPOBAaHMM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (yHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM [Jisi PEIIeHUs] MPAKTUYECKUX 3a7ad U DKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M TIPUPOIHOM CPEJIe;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPask BKIIFOYAET: OCHOBOIOJIATAt0IINE
MOHATUSI (XUMHUYECKUN DJIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToMa, MOJIeKYJa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHYECKasl CBS3b, CTPYKTypHas ¢opmyJia
(pa3BepHyTas ¥ COKpallleHHas1), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM, YIJIEPOIHBIMI
ckeJeT, GyHKIIMOHAIbHAS TPYIINa, paguKall, HU30MepHUsi, U30MEPbI, TOMOJIOTUUECKUH Psijl,
TOMOJIOTH, YTJIEBOAOPO/ABI, KHUCJIOPOA M a30TCOACp)KAIIUE COCTUHECHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHbI
(Teopust cTpoeHusi opranuueckux Bemiects A.M. byTiepoBa, 3aKOH COXpaHEHHUSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CAMBOJIUYECKHI S3bIK XUMUU; MUPOBO33PEHUYECKHUE 3HAHUS,
JeXale B OCHOBE MOHMMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBIICHHM,
(dakToJOTHYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJYyYEHHHW H O€30MacHOM
WCIIOJIb30BAHUU BAXHEHIIIMX OPTraHWYECKUX BEMIECTB B OBITY W MPAKTHIECKOU
NEATEIIbHOCTH YEIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATh XapaKTePHbIC TMPHU3HAKA TTOHSTHUH,
yCTaHABIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME  TOHSITHUSA
IIPY OMKUCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHMYEeCKUX COCAMHEHUI;

chOPMUPOBAHHOCTh ~ YMEHUM  HCIOJB30BATh  XUMHUYECKYI0  CHUMBOJIMKY
JUTSI COCTABJICHUS MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BepHYTOM, COKpAIICHHOW) (hopMyIT
OPTraHWYECKUX BEUIECTB M YPaBHEHUM XMUMHUYECKHX PEAKI[UH, M3rOTaBIUBATh MOJEIH
MOJIEKYJl ~ OpPraHMYECKUX  BEIIeCTB  JUIsl  WUIIOCTPAllMM  UX  XUMHUYECKOTO
U IPOCTPAHCTBEHHOTO CTPOCHMUS;

cOPMHPOBAHHOCTh ~ YMEHWM  yCTAaHABIMBATH MPUHAMICKHOCTb  W3yYECHHBIX
OpPraHUYECKHUX BEIIECTB MO MX COCTaBY U CTPOCHHUIO K OINPENEICHHOMY KJIacCy/TpyIie
COCMMHEHMA  (YIJIEBOJOPOIBI,  KHUCIOPOA M a30TCOACpXKalllue  COCAMHEHMS,
BBICOKOMOJICKYJISIDHBIC ~ COCTMHEHMsI), JlaBaTh MM Ha3BaHUS IO CHCTEMAaTUYECKOM
Homernkiatype (IUPAC), a Taxke NPHBOAWTH TPUBHAIbHBIC HAa3BaHUS OTACIBHBIX
OpPraHUYeCKUX BEILECTB (ITUJICH, ITPOIUIICH, alleTUJICH, STUICHTIIUKOIIb, TIUIEPHUH, (GEHOM,
dbopmanpbaeru, areranbIerus, MypaBbUHAs KHCIOTa, YKCYCHas KHCIOTa, OJICMHOBas
KHCJIOTa, CTEApUHOBAsI KUCIIOTA, TITI0K03a, (PPYKTO3a, KpaxMa, IeJII0I03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONIPEACIISITH BUIbI XUMHUUECKOMN CBSA3U B OPraHUYECKUX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHHIE);

cOPMHPOBAHHOCTh  YMEHUS TPUMEHATH TIOJIOKEHUS TEOPUU  CTPOCHMS
opranndeckux BemectB A.M. bytiepoBa nnsi oOBsSICHEHHS 3aBHCHMMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACcChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh COCTAB, CTPOCHUE, (pU3UUECKue U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPTaHUYECKUX
BellecTB (METaH, 3TaH, dTUJICH, TIPOIMJICH, alleThiIeH, OyTaaueH-1,3, MeTunOyTaaueH-
1,3, OGeH30j, METaHOJI, 3TAaHOJ, JSTWUJICHIJIMKOJb, TJWIEPUH, (EHOJI, areTaabICTHI,
MypaBbUHAsI M YKCyCHasi KHUCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUI0JI03a, aMUHOYKCYyCHas
KHCJIOTA), WJUIFOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXKJAY HHUMH YypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA C UCIIOJIH30BAaHUEM CTPYKTYPHBIX (hOpMYT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh HCTOYHUKHU YIJIEBOJOPOIHOIO
ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEPEepabOTKH W MPAKTHIECKOE
IpUMEHEHUE TIPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTH YMEHHIA TIPOBOUTH BHIYUCIICHHS 110 XUMUUYECKUM YPABHEHHUSIM
(maccel, oObeMa, KOJIMYECTBA HCXOJHOTO BEHIECTBA WM MPOAYKTa pEaKIUU
M0 W3BECTHBIM Macce, O00bEMYy, KOJMYECTBY OJHOIO U3 MCXOJHBIX BEIIECTB
VI NPOAYKTOB PEAKIIIH);

c(hOpMHUPOBAHHOCTh YMEHHU BJIAJETh CHUCTEMOW 3HAHWI 00 OCHOBHBIX METOJIaX
HAyYHOT'O MO3HAHUS, UCMONB3YyEMbIX B XUMHUM NPU U3YYEHUH BEUIECTB U XMMHUUYECKHUX
ABJICHUN (HaAOJMIOIEHUE, U3MEpPEHHUE, SKCIEPUMEHT, MOJICIUPOBAHUE), HCHOJIb30BATh
CUCTEMHBbIE XUMUYECKUE 3HAHUS U1l MPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;



c(hOpMHUPOBAHHOCTh YMEHHM COOJIOaTh MpaBWia TOJB30BAHUS XUMHUYECKOU
nocy10i1 u 1abopaTopHBIM 00OPYIOBAHUEM, A TAKXKE MTPaBHIIa OOpAICHHS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKLHUSMH IO BBIITOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

COPMUPOBAHHOCTh ~ YMEHHMM IUIAHUPOBATh M BBIIOJHATh  XUMHUYECKHIl
HKCIEPUMEHT (TpEBpallleHUs OPraHUYECKUX BEIIECTB IPU HArpeBaHHUU, IOJIYUYEHHE
TWICHA W W3yYEHUE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMM OPraHUYECKHX BEUIECTB,
JieHaTypalusi OCNIKOB NMpHU HArpeBaHWH, IBETHHIE PEaKLIUU OETKOB) B COOTBETCTBUHU
C IIpaBWJIAMH TEXHUKHU O€30IaCHOCTH IpU OOPALLEHUH C BEUIECTBAMHU U J1a0OPATOPHBIM
00OpyIOBaHHEM, MPEJCTABIATh PE3yJbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (opMme
3aIllMCU YPaBHEHUN COOTBETCTBYIOIIMX peakuuil U (pOpMyIMpOBaTh BHIBOABI HA OCHOBE
ITUX PE3YIbTATOB;

COPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
MH(OpMAIHIO, TOIYYaEMYI0 U3 Pa3HbIX UCTOUYHUKOB (CPEACTBAa MAaCCOBOM MH(POpPMALIUH,
WuTepHeT u 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJII0aTh MpaBUjla SKOJIOTHUYECKHU 11eJ1eCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOM JIEATEIBHOCTU B LIENSAX COXPAHEHHS CBOETrO 370POBBS
U OKpYXKAIOIIEW MPUPOJHON Cpezpl, OCO3HABATH ONACHOCTHh BO3JECUCTBHUS HA KUBBIE
OpraHU3Mbl ONPEIEIECHHBIX OPraHMYECKUX BEIECTB, MOHUMas cMbIci nokasarens [1JIK
(npenenabHO  IONMYCTUMOW  KOHUEHTPALMM), TMOACHATH Ha MpPHUMEpax CHOCOOBI
YMEHBUICHHS U NPEIOTBPAILECHHS UX BPEAHOTO BO3JECHCTBUS HA OPraHU3M YEJIOBEKA;

U1 O0ydYaroIMXCsl C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEILECTB
Y XUMUYECKHUX SIBJICHMIA;

JUISL CJIETIBIX M CHa0OBUIAIIMX OOYYalOlUXCs: YMEHHE HCIOJIb30BaTh PEbeHO
TOYEUYHYIO cucteMy oOo3nadueHuit JI. bpaitns nis 3anvcu XuMudeckux GopMyL.

K xonity o6yuenust B 11 kiacce mpeamMeTHbIE pe3yJibTaThl OCBOSHUs Kypca «O01as
Y HEOPTaHUYECKask XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABJICHUM: 0 XAMHAYECKOU COCTABJISIOLLIEU
€CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJM XUMHUU B MO3HAHUU SIBIICHUU TPUPOJBI,
B (GOpPMHUPOBAaHWUU MBIIUICHUS ¥ KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAILHON
IPaMOTHOCTH, HEOOXOAMMOM Il pelIeHUs MPaKTHYECKUX 3ajad M HIKOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOJTHON CPEE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPask BKIIFOYAET: OCHOBOIOJIATAt0IINE
HNOHATUS (XUMHUYECKHN DJIEMEHT, aToM, H30TOm, S-, P-, - 3JIeKTpOHHBIE OpOUTAIN
aTOMOB, WIOH, MOJIEKYJIA, MOJIb, MOJISIPHBII o0BbeM, BAJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCIICHUS, XHMHUYecKas CBs3b (KOBaJEHTHas,
MOHHAs, METAJUIMYECKAasi, BOJAOPOIHAS), KpUCTAININYECKas! PEIIeTKa, TUIIbI XUMHUUECKUX
peaKuui, pacTBOP, dJIEKTPOIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOJIUTUYECKAs AUCCOLMALINS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM pEaKIMHU, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHbI (TEOpHUS BJIEKTPOJUTUUYECKON AMCCOLUALINH,



nepuoanyeckuid 3akoH JI.M1. MenneneeBa, 3aKOH COXpaHEHMsSI MacChbl BELIECTB, 3aKOH
COXPaHEHMsI U MPEBPALICHUS HEPIUU MPU XUMUYECKHUX PEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XWMHH, MHUPOBO33DEHUECKHE 3HAHMS, JIeXKalle B OCHOBE
NOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHHUH, (PaKTOJIOTMUYECKHE
CBEECHHS O CBOMCTBAaX, COCTABE, MOTYYEHUH U O€301aCHOM HUCIIOIb30BAaHUH BAKHEUIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN JESITEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh yYMEHHUU BBIABISATH XapaKTepHbIE MPU3HAKU TOHATHUH,
yCTaHABIMBAaTh MX B3aUMOCBA3b, MCIOJB30BATH  COOTBETCTBYIOIME  ITOHATHS
IIPY ONMCAaHUH HEOPTAaHUUYECKUX BEIIECTB U UX NPEBPALLCHU;

COPMUPOBAHHOCTh ~ YMEHUH  HCHOJB30BaTh  XUMHUYECKYI0  CHMBOJHKY
JUIsL  cOCTaBlieHHsT (OpMysl BEHIECTB UM  YpPaBHEHUH XUMHUYECKUX PEaKUHUM,
cucrematrueckyro HomeHknatypy (IUPAC) W TpuBHaNbHbIC Ha3BaHUS OTICIIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbIi ras, yriekuciblid ras3, aMMHakK, raiieHas U3BeCTb,
HeralleHasi U3BeCTh, TUThEBAS COJA, TUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHHMH ONpPENEIsITh BAJCHTHOCTb U CTENEHb OKHCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XMMHYECKOM CBSI3U
(KoBaJIeHTHasi, MOHHAs, METAJUIMYeCcKas, BOJOPOJHAs) B COCAUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJIsIpHAsl, MOHHA,
MeTaNInYeCcKas), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh NPUHAAJIECKHOCTb HEOPTaHUYECKUX
BELIECTB MO HUX COCTAaBY K OINPEIEICHHOMY KJacCy/Tpynne COeIWHEHUU (TpOCThIe
BEIeCTBA — MeETaJUIbl U HEMETasUlbl, OKCHIbl, OCHOBaHMs, KHUCIOTbI, aM(OTEpHbIE
TUIPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUM paCKpbhIBaTh CMBICI MEPUOANMYECKOr0 3aKOHA
JI.1. MenzeneeBa U AEMOHCTPUPOBATh €r0 CHUCTEMAaTU3UPYIONIYI0, OOBSCHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIIHNH;

c(OPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3nemMeHToB 1-4 mnepuonoB Ilepmonnyeckoil CHCTEMBI XUMUYECKUX
anementoB J[.M. MenneneeBa, UCTOIB3ys TOHATHS «S-, P-, -3JICKTPOHHBIC OpOUTATIY,
«QHEPreTUYECKUE YPOBHW», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB
XAMHUYECKUX BJIEMEHTOB M MX COEAWHEHUU IO mepuoaam W rpymnmam llepuoanyeckoii
CHUCTEMBI XUMHUUYECKMX dj1eMeHTOB J[.1. MeHnnemneena;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHME TI'€HETUYECKOW CBSI3M MEXIY HEOPraHWYECKMMH BEIECTBAMHU
C IOMOIIIbIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKAX PEAKLIMM;

COPMUPOBAHHOCTb ~ yYMEHHS  KJIACCUPUIMPOBAThH  XUMUYECKHUE  PEaKLUU
[0 Pa3JIMYHBIM MpPU3HAKaM (YUCIY U COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
3p¢deKTy peakiuy, H3MEHEHUIO CTENEHEW OKUCIEHMsI DJIEMEHTOB, OOpaTUMOCTH
peaKkuuy, y4acTHIO KaTajau3aTopa);



c(hOpPMHUPOBAHHOCTh YMEHUI COCTaBIISITh YPAaBHEHUS PEAKLUN Pa3IMUHBIX THUIIOB,
MIOJIHBIE W COKPAIEHHBIC YpaBHEHHS PEAKIIMd WOHHOTO OOMEHA, YYHUTHIBAsI yCJIOBHSA,
MIPU KOTOPBIX 3TH PEAKIMH UIYT 10 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  pPEAKIUH,  MOJATBEPXKIAIOIINE
Ka4eCTBEHHBI COCTaB PA3JUYHBIX HEOPTAaHMYECKUX BEIIECTB, PACHO3HABATH OMBITHBIM
MyTeM HOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX BEIICCTB;

chOPMHUPOBAHHOCTh  yYMEHHWM  pacKpbIBaThb  CYIIHOCTh  OKHCIWTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMIl MOCPECTBOM COCTABICHUS 3JIEKTPOHHOTO OallaHca 3TUX
peaKkuuu;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBHCHUMOCTH CKOPOCTH XHMHYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTHU OT BHemIHero Bo3aeicteus (mpunnun Jle [llatensbe);

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEpPU30BaTh XMMHUYECKHE IMPOLIECCHI, JexKaIlne
B OCHOBE IPOMBIIUICHHOTO TIOJIYYEHUSI CEPHOW KHUCJIOTHI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEJCTaBICHUM 00 OOIMX HAYYHBIX MPUHIIMIAX U SKOJIOTUYECKUX
npobieMax XuMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIUYMUCICHUS C UCIIOJIL30BAHUEM TOHSITHUS
«MaccoBas JI0JIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUM Ta30B MPU XUMUYECKHUX
peakuusax, Macchl BEUIECTBA WK 00bEMa I'a30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYacTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOTO 3P deKTa
pEaKIM Ha OCHOBE 3aKOHOB COXPAHEHHMSI MacChl BEIIECTB, IPEBPAILECHUS U COXPAaHEHUS
SHEPIUH;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOAATh MpaBUia TMOJb30BAHUS XUMHUYECKOU
Mocy10¥ 1 1abopaTOpHBIM 000PYIOBaHUEM, a TAKXKE MTpaBUiia OOpaIeHus C BEIeCTBaMU
B COOTBETCTBUU C MHCTPYKIIUSAMH T10 BBITIOJHEHUIO JJA00OPATOPHBIX XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh ~ YMEHUW  IUJIAHUPOBATh U BBIMOJHATH  XUMHUYECKUI
AKCHEPUMEHT (pa3yioKEHUE MEepPOKCHAA BOAOPOAA B MPUCYTCTBHM KaTalW3aropa,
OMpEIeJICHHE CPebl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA,
BIIMSIHUE Pa3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW peaKIuu, peaKIuu MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIuu Ha Ccyiab(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHWUSI, PEIICHUE SKCIIEPUMEHTAIILHBIX 3371a4 110 TeMaM «MeTtauis»y U «Hemetamisny)
B COOTBETCTBHM C NPABWJIAMH TEXHUKH O€30MAaCHOCTH MPHU OOpaIleHWH C BEIIECTBAMU
U JIaOpaTOpHBIM  OOOpPYAOBAaHHMEM, TMPEACTABISTh  PE3YIbTAThl  XUMUYECKOTO
JKCIIiepuMeHTa B (OpMe  3alMuCHd  ypaBHEHWM  COOTBETCTBYIOIIUX  PEAKITUHN
1 (hOpMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aAHAJIM3UPOBATh  XUMHUYECKYIO
uHdopMaIuio, TMOJy4aeMyld M3 pa3HbIX HCTOYHMKOB (CpelicTBa  MacCOBOM
KOMMYHUKaIu, MHTEpHET U APYTrUX);

c(OpMUPOBAHHOCTH YMEHUI COOII0aTh MpaBUiIa SKOJOTHUECKHU 11eTIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JIEATEIBHOCTU B LIENSAX COXPAHEHMS CBOETrO 370POBBS
U OKpY’Karollel MpupoJHON cpejbl, OCO3HABATh OMACHOCTh BO3ACHCTBUS Ha >KUBbBIC



OpraHU3Mbl ONPENCIICHHBIX BEHIECTB, MOHMMAs cMbIca mnokasarens IIJAK, moscHATH
Ha MpUMeEpax CrocoObl YMEHBLIEHUS W NPENOTBPALICHUS WX BPEIHOTO BO3JECUCTBUS
Ha OpPraHu3M YEJIOBEKa;

Ui O0ydYaroIMXCsl C OrPaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbSI: YMEHHE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHMUS BEILECTB
Y XUMUYECKUX SBJICHUI;

JUISL CIENBIX M CIA0OBHUASIIMX OOYYarOIIMXCS: YMEHHE MCIOJIb30BaTh peabe(HO-
TOUYEUHYIO cucTeMy obo3Hauenuii JI. bpaitns muis 3anucu xumMudeckux GopmyJ.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanune
No KomnuuecTtBo OCHOBHBIE BUIBI IEATEILHOCTHA
pa3ziesioB U TeM [IporpammHoOe cosiepaHue
/o 4acoB oOyyJaromuxcs

y4eOHOro mpeameTa

Pa3nen 1. Teoperuueckue oc

HOBbBI opraaneCKoﬁ XHMHUHN

1.1

IIpenmer
OpPraHUYECKOW XUMHUH.
Teopus ctpoeHus
OpTraHUYECKUX
COCIMHECHUM

A.M. Bytnepona

3

[IpeamMer oprannyecKor XUMHUM:

€€ BOBHUKHOBEHUE, PA3BUTHE

Y 3HAYCHHE B MOJYYECHUU HOBBIX
BEIIECTB U MAaTEPUATIOB.

Teopust CTpOCHUSI OPTraHUYECKUX
coequHeHnuil A.M. byTtieposa,

€€ OCHOBHBIE TTOJIOKECHUS.
CrpykTypHBIe (hOPMYJIBI OPTaHUUECKUX
BelecTB. ['oMomnorus, usomepus.
XUMHYECKAs CBSI3b B OPTAHUYECKUX
COCIMHEHUSIX: KPaTHBIE CBSI3H,

G- U TT-CBSI3HU.

IIpencraBienue o KiaccupuKauu
OPraHUYECKUX BEIIECTB.
Howmenknarypa oprannueckux
COeMHEHUN (CrUcTeMaTUYecKas)

U TPUBUAJIbHBIC HA3BAHUS BaXKHEUIITHUX
MPEJICTABUTENIEN KJIACCOB OPraHUYECKHUX
BEILIECTB.

PackpbIBaTh CMBICII N3y4aeMBbIX
MOHATUH (BBISIBIISITh UX XapaKTEPHBIE
NPU3HAKH), YCTAHABIIMBAThH UX
B3aUMOCBS3b.

[IpUMEHSATD MOJNIOKEHUS TEOPUHU
CTPOEHUSI OPTaHUYECKUX BELIECTB

A. M. bytiepoBa niist 00bSICHEHHS
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHHS.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUTSL COCTaBJICHUS] MOJIEKYJISIPHBIX

Y CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlleHHOM ) (hOpMyJT OPraHNYECKUX
BEIIECTB.

OnpenensaTe BUJbI XUMHUYECKOU CBSI3U
(omuHapHbIE, KpaTHbIE) B OPTaHUYECKUX
COEIMHEHMUSIX.

PackppIBaTh posib OpraHM4ECKON XUMUH
B IIPUPOJE, XapaKTEPU30BaTh €€




IKCNepUMeHTATbHbIE METO/IbI
U3yYeHNsl BellecTB U UX NMpeBpalleHmii:
e JlemoHCTpanuu:

— O3HaKOMJICHHE C 00pa3IamMu
OpTraHUYECKUX BEIICCTB ¥ MaTepHUaiaMu
Ha UX OCHOBE;

— OIBITHI MO MPEBPALEHUIO
OpraHUYeCKUX BEIIECTB MPU HarpeBaHUU
(raBneHue, 00yTrIUBaHUE U TOPEHUE).

e JlabopaTOpHBIE OIBITHI:

— MOJICTTUPOBAHUE MOJICKYT
OpraHUYEeCKUX BEIIECTB

3HAYEHHUE B KU3HH YEIOBEKA,
WTIOCTPUPOBATH CBSI3b C IPYTUMU
HayKaMH.

HabmronaTe 1 onucsIBaTh
JEMOHCTPALIMOHHBIE OIBITHL; TPOBOJIUTH
Y ONKCHIBATH JTJAOOPATOPHBIE OIBITHI

U MIPaKTUYECKHUE PabOTHI

Hroro no pazneny

Pa3nen 2. YrieBoaopoasl

2.1 | [IpenenbHble AJIKaHbI: COCTAaB U CTPOCHHUE,
YIJIIEBOIOPOIBI — TOMOJIOTUYECKUU psii. MeTaH u 3TaH —
aJIKaHbI POCTEUIINE MPEICTABUTEIN AJTKAHOB:

COCTaB, XUMUYECKOE CTPOECHUE,
dbu3nUecKrue 1 XUMHYECKHE CBOWCTBA
(peakuu 3aMelIEHUs U TOPEHUS),
HAXOXJICHUE B IPUPOJIE, TOTYyUEHUE
U IPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIEBOJIOPO/IbI: TOMOJIOTUUECKUH psifl. DTUIICH —

aJIKCHBI, aJIKaJMeHBI,
AJTKWHBI

MIPOCTENIINN TTPEICTABUTEIb AJIKEHOB!
COCTaB, XMMUYECKOE CTPOCHHUE,
du3nuecKkrue 1 XUMHYECKHE CBOWCTBA

PackpbIBaTh CMBICI U3yYaeMBbIX
MOHATUH (BBISIBJISITh MX XapaKTepHbIE
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aUMOCBSI3b, UCIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHS

IIPU ONHUCAHUM COCTaBa, CTPOEHUS

Y MPEBPALIEHUN OPTaHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS] MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTO,
COKpaIlleHHOM ) (hOpMyJT OPraHMYECKUX
BEILECTB.




(peakuuu ruApUpoOBaHUS,
rajoreHupoOBaHus, TUpaTaIliH,
OKHCJICHUS W TIOJIMMEPHU3aIliN )
HaXOXXJICHUE B IPUPOJIE, TTOTyUCHUE
Y TIpUMEHEHUE.

AnkanueHsl: OytaaueH-1,3

1 MeTuiI0yTaanen-1,3, xuMmudaeckoe
CTpOEHUE, PEAKITUS TTOJIMMEPHU3alInH,
IpUMEHEHHE (JIJI1 CHHTE3a
IIPUPOTHOTO U CUHTETHYECKOTO
Kay4yyKa U pe3UHBbI).

AJKWHBI: COCTaB 1 OCOOCHHOCTH
CTPOCHHMSI, TOMOJIOTHUECKUN PSI.
ALIETHIIEH — POCTEHIINI
IpPEJICTaBUTENIb aJTIKUHOB: COCTAB,
XUMHUYECKOE CTpOeHHUE, (PU3HIECKHe
¥ XUMHYECKUE CBOMCTBA (peaKInu
THIPUPOBAHMS, TaJIOTEHUPOBAHUS,
TUApATAIN TOPEHUS ), HAaXOXKICHHE
B TIPUPO/IC, MTOTYUCHUE ¥ TIPUMCHECHHE

2.3

ApomaTtuueckue
YTIIE€BOAOPO/IbI

ApeHbl: 0€H3011 U TOITYO0JI, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJICKYJI,
(du3MYeCKUe 1 XUMHUYECKHE CBOWCTBA
(peakiuu rajgoreHUuPOBaHMUS

Y HUTPOBAHMS ), TOTyYECHHE

U npuMeHeHue. Bausinue 6ensona

VY cranaBnuBaTh NPUHATIEKHOCTD
BEIIIECTB K OMPEICIICHHOMY KJIacCy
YIJIEBOJIOPOJIOB IO COCTABY

1 CTPOCHUIO, Ha3bIBaTh UX

M0 CUCTEMATHUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBUAJIbHBIC Ha3BAHUS
OT/ICJIbHBIX MIPEACTAaBUTEIICH
YIJIEBOJIOPO/IOB.

Onpenenars BUAbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOAOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CIIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, Gru3ndecKkue

1 XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI TTOJTYYEHHUS] TUITUYHBIX
npeACTaBUTeNIeH pa3InuHbIX KJIACCOB
YIJIEBOJOPOAOB (METaHa, 3TaHa,
ATUJIEHA, alleTuiieHa, Oytaauena -1,3,
OeH30:1a, TOJyOJ1a).

BBISIBASTE TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIaMU U MOATBEPKAATh €€
HaJIMyue ypaBHEHUSAMHU
COOTBETCTBYIOIINX XUMHUYECKUX




Ha OpraHu3M 4CJIOBCKaA. ['eneTnueckas
CBsA3b YIJICBOOOPOA0B

2.4

[Ipuponubie
HUCTOYHUKHU
YTJIEBOJOPOIOB U UX
nepepaboTka

[Tpupoanslii ra3. [lonyTHble HEPTAHBIE
ra3sl. HeTp 1 ee npoucxoxaeHue.
CrniocoObl epepaboTku HEPTH:
[EPErOHKAa, KPEKUHT (TEPMUYECKUH,
KatanuTuaeckuii). [IpoayKTel
nepepadoTku He(TH, UX IPUMEHEHNE
B IIPOMBIIJIEHHOCTH U B OBITY.
KameHHbIN yrob U IPOAYKTHI €T0
nepepadoTKU.

JKCNepUMeHTAIbHbIE METOAbI
H3y4YeHMS BelleCTB

U UX NpeBpaleHuii:

e J/[eMOHCTpanuu:

— xosutekiuu «HedpTe» u «Yromamy;

— BugeodparmeHT «BynkaHnuzanus
PE3UHBI.

e JlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHOE ONPEIEICHUE
yriaepoja U BOJIOpoa B OPraHM4eCKUX
BELIECTBAX;

— O3HAKOMIJIEHHE ¢ 00pa3iamu
I1acTMace, KayuyyKoB U PE3UHbL;

— MOJIEJIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOJIOB U
raJIOr€HONPOU3BO/IHBIX.

pEeaKnii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYI.
XapakTepu3oBaTh HCTOYHUKU
YIJIEBOJIOPOIHOTO CHIPhs (HEPTH,
MIPUPOJIHBIN a3, YroJib), COCOObI UX
nepepadOTKH ¥ MPAKTHIECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOITYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bI IO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U ONTUCAaHUE XUMUYECKOTO
AKCIIepUMEHTa (J1a0OPaTOPHBIE OMBITHI
U MPaKTUYECKUE pabOThI).

CnenoBaTh npaBuiamM 6€30MacHOR
paboThI B J1abopaTopuu

MIPU UCIIOJIb30BaHUN XUMHUYECKOMN
NoCy/Ibl M1 00OPY/IOBaHUS, a TaAKXKe
rpaBujiaM 0OpallleHUs C BEIIECTBAMHU
B COOTBETCTBHUM C UHCTPYKLIUSIMU
BBITIOJIHEHUS TAOOPATOPHBIX ONBITOB
U MIPaKTUYECKUX pa0dOT MO NOJYyUYEHHUIO
Y U3YYEHHUIO OPTaHUYECKUX BEUIECTB.
IIpencraBnsaTh pe3ynbTaThbl
AKCIIEpUMEHTa B (hopme 3anucu
YPaBHEHUU COOTBETCTBYIOLIUX PEAKIUN
U JIeJaTh BBIBOJIbI HA KX OCHOBE.
[TpoBOAUTH BBIUKCIICHUS

JUISL OIIPENIETIEHUS] MOJIEKYJIIPHOM




e [IpakTrueckue paboThI:

Ne 1. TTonyyeHue 3TuIEeHA U U3yUECHHUE
€ro CBOWCTB.

e Pacuernble 3a1aum:

— ONIpEeJEICHUE MOJIEKYJIIPHON
(opMyJIbl OPraHMYECKOIO BELIECTBA
10 MAaCCOBBIM J0JISIM aTOMOB
XUMUYECKUX 3JIEMEHTOB,;

PacyYCThI 110 YPABHCHHUIO XUMHYECKOU

(bopMyJIbl OPraHUYECKOIO BELIECTBA,

M0 YPaBHEHUIO XUMUYECKOU PEaKIUu.
CaMOCTOSITENIbHO MIIAHUPOBAThH

Y OCYILECTBJIATH CBOKO NTO3HABATEIIbHYIO
AESITeIbHOCTD; MPUHUMATh AKTHBHOE
Y4acTHE B IPYIIIOBON yueOHOU
AESITETbHOCTH

Htoro mo pazaeny 13
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Pa3nen 3. Kuciaopoacoaep:kamue opraHudecKne coeTnHeHUsI

3.1 | Couptel. ®enon 3

[IpenenbHbIE OTHOATOMHBIE CIUPTHI:
METaHOJ U 3TaHOJI, XUMUYECKOE
cTpoeHue, GPU3NIECKUE U XUMUYECKUE
CBOMCTBA (peaKIuu ¢ aKTUBHBIMU
MeTaJlaMU, TAJIOT€HOBOAOPOIaMU,
ropenue), npuMeHenue. Bonopoanas
CBsI3b. PU3MOJIOTUYECKOE JEHCTBUE
METaHoJa ¥ 3TaHOJIa Ha OPTaHU3M
YeJ0BeKa.

MHOroaToOMHbIE CHUPTHI: STUIICHTJIMKOJIb
U TJIMIIEPUH, XUMHYECKOE CTPOCHHUE,
du3nUecKre 1 XUMHYECKIE CBOWCTBA
(B3aMMOJICUCTBUE CO IIEIOYHBIMU
MeTaJlaMH, KaueCTBEHHAsl PEaKIIHs
Ha MHOTOQTOMHBIE CIIUPTBHI).

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSTUH (BBISIBIISITH MX XapaKTEpPHBIC
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCTIOJIH30BaTh
COOTBETCTBYIOIIHE MTOHITHSI

P ONMCAHUH COCTaBa, CTPOSHUS

Y TIPEBPAIICHNN OPTaHUYECKUX
COCMHECHUM.

Hcnonb30BaTh XUMHYECKYHO CUMBOJIUKY
JUTSI COCTaBJICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIIeHHOH ) (hOpMYyJT OPraHNYECKUX
BEIIECTB.

Y cTanaBiauBaTh TPUHAIICKHOCTD
BEIIECTB K OIMpPEIeIEHHOMY KJIacCy




DU3NOIOTHYECKOE JECUCTBUE

Ha OpraHusM uenoBeka. [[pumenenne
TIIMIEPUHA U STUJICHTJIAKOJISL.
®enon. CTpoeHne MOJICKYJIBI,
duznyecKue 1 XUMHUIECKHE CBONCTBA
¢denomna. TokcuaHOCTH PeHOMa, €ro
(bU3U0IOTUYECKOE JIEUCTBUE

Ha opraHu3M yenoBeka. [[pumenenue
dbenona

3.2

AJpIeruasl.
KapOoHOBBIE KUCTIOTHI.
CnoxHble 3Qupbl

Anpaeruasl: GpopManbaeru

U alleTalbAeTu], XUMUIECKOe
CTpoeHue, GU3NUECKUE U XUMHUYECKHE
CBOMCTBa (peaKIuu OKUCICHUS

Y BOCCTAHOBJICHUSI, KAUE€CTBEHHbIE
pEeaKIMH ), MOITyYECHHE

U TIpPUMEHEHHUE.

OIHOOCHOBHBIE TIPEIEIIbHbBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHast
KHCJIOTa, XUMUYECKOE CTPOEHUE,
(¢u3nUecKre 1 XUMHYECKHE CBOWCTBA
(oOmive cBOWCTBA KUCIIOT, pEeaKIIUs
ATEPUPUKAIINH ), TTOTYICHHUE

u nnpuMeHeHue. CreapuHoBas

U OJIEMHOBAsI KUCIOTHI KaK
NPEJICTABUTEIM BBICILIMX KapOOHOBBIX
KHCJIOT.

MpbL1a Kak COJIM BBICHIMX KapOOHOBBIX

110 COCTABY M CTPOECHUIO, HA3bIBATh UX
[0 CHCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJUTH TPUBUAJIbHBIC Ha3BAHUS
OT/ICJIBHBIX MPEACTABUTENCH
KUCJIOPOJICOICPKAIIMNX COEUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
puMeHeHue, (ru3ndecKue

1 XMMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOJTYYEHUS] TUITUYHBIX
MpEeCTaBUTENEH pa3IMYHbIX KJIACCOB
KUCIIOPOJICOIEPKAIIMX COEAUHEHUN
(MeTaHoa, 3TaHONA, TJIMIEPUHA,
dbeHomna, popmanbaeruaa,
aleTanbJAerua, yKCyCHOM KUCIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmaa,
IIEJUTIOJIO3bI ); BBISIBIIATh TCHETHYCCKYIO
CBSI3b MEX/ly HUMH U MOJTBEPKAATH €€
HaJIMYME YPABHCHUSIMU
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIMK C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYI.

OnuceiBaTh COCTAaB, XUMHUYECKOE
CTPOEHUE U MPUMEHEHHUE KUPOB,
XapakTepU30BaTh UX 3HAYCHUE

IUIS1 JKABHEIEITETbHOCTA OPraHUu3MOB.
Oco3HaBaTh OITACHOCTH BO3JICUCTBUS
HA JKMBBIC OPTaHU3MbI ONIPEAETIECHHBIX




KHCJIOT, UX MOIOIIIEE JCHCTBUE.
CnoxHbie 3GUpPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT.

IM'uaponus cioxHbIX 3PUpPOB.

Kupbl kKak TPOU3BOHBIE TTIUILIEPUHA
Y BBICIINX KapOOHOBBIX KHUCJIOT.
I'maponus xxupos

3.3

VriaeBoasl

VYrieBojbl: cocTaB, KiaccuduKams
yTIeBO10B (MOHO-, IH-

U nojucaxapujibl). ['moko3a —
MIPOCTENIIINI MOHOCAXAPHUI:
0COOEHHOCTH CTPOEHHS MOJIEKYJIbI,
(bu3HYeCcKre M XUMHIECKIE CBOWCTBA
TJIFOKO3BI (B3aUMOJICUCTBUE

¢ ruapokcuaom meau (I1), okucnenue
aMMHUA4YHBIM PacTBOPOM OKCHJIa
cepeopa(l), BoccTraHoBICHHE, OPOKEHHUE
TJIFOKO3bI), HAX0XKJICHUE B MPUPOJIE,
IPUMEHEHUE TIIFOKO3bI, OMOIOTHYECKAS
POJTb B KU3HEIEATECILHOCTH OPTraHU3Ma
yenoBeka. Porocunrte3. pykros3a Kak
U30MEP TITFOKO3BI.

Caxapo3sa — npeacTaBuTENb
JUcaxapuioB, TUIPOJIU3 Caxapo3bl,
HAXO0XJCHHUE B MPUPOJIC U TPUMEHEHUE.
Kpaxman u neniroo3a kak NpupoHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSICHATh
Ha IpUMEpax crocoObl YMEHbLICHHUS

Y TIPEJOTBPALIEHHS UX BPEIHOTO
BO3/EMCTBUSI HA OPraHU3M YEJIOBEKA.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJII0ICHUE U ONMCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (J1AOOPaTOPHBIE OIIBITHI
U NIpaKTUYECKHUE padboThI).

CrnenoBath npaBuiamM 0€30MacHOU
paboThI B J1a0OpaTOpHUH

IIPY UCHOJIB30BAHUHN XUMHYECKOU
NOCY/Ibl M1 00OPY/IOBaHMUS, a TaAKXKe
IpaBuUjIaM OOpaleHHsI C BEIECTBaMU

B COOTBETCTBHM C HHCTPYKUUSAMHU
BBITOJIHEHUS JJaOOPATOPHBIX OMBITOB

Y IPaKTUYECKUX paldOT MO NOTYyUYEHHUIO
Y U3YYEHUIO0 OPTaHUYECKUX BEUIECTB.
IIpencraBisaTh pe3yJbTaThl
AKCIIEpUMEHTa B (popme 3amucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLUN
U JIeN1aTh BHIBOJBI HA UX OCHOBE.
[IpoBONTH BHIYUCIEHUS

JUISL ONIPeNIeNICHUS] MOJIEKYJIIPHOM
(bopMyJIbl OpraHUYECKOIO BELIECTBA,
10 YPAaBHEHHUIO XUMHUYECKOW pEaKInu.
CaMOCTOSITENIBHO MIIAHUPOBAThH




1 TIEJUTIOJIO3b], (PU3HUECKHE

U XMMHUYECKHE CBOMCTBA KpaxmMara
(TMaponn3, KaYeCTBEHHAs PeaKus

C UOJIOM).

IKCNepuMeHTATbHbIE METO/IbI
H3Y4YeHHs BelleCTB U UX NpeBpalleHuii:
e JlabopaTOpHBIE OIBITHI:

— TOPEHHE CIIUPTOB,

— B3aUMOJICHCTBUE TIUICPHHA

¢ ruapokcuaom meau(ll);

— KaQ4eCTBEHHBIE PEAKIIUU aJIbJICTUIOB
(OKHCIIEeHHE aMMHUAYHBIM PacTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(l1));

— B3aMMOJICHCTBUE Kpaxmaa ¢ HOJOM.
e [IpakTruueckue paboOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM
KHUCTIOTHI.

e PacuerHble 3a/1aun:

— ONPENEIICHUE MOJIEKYIJISIPHON
(bopMyJTBI OPTaHUYECKOTO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUYCCKUX DJIEMEHTOB M 110 Macce
(00BeMY) IPOTYKTOB CTOPAHUS;

pacyeThl 10 YPABHEHUIO XUMHUYECKOU

Y OCYILECTBJIATH CBOIKO IIO3HABATEIbHYIO
NESATENbHOCTD; IPUHUMATh aKTUBHOE
Y4acTHE B IPYIIIOBON yueOHOU
JESITETbHOCTU

Hroro no pazneny
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Pa3znen 4, A30Tcoz[ep>lcaume OPraHNMvYeCKUE COCINHCHUS

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benkn

3

AMMHBI: METWJIAMHAH — IIPOCTENIITNI
MPEACTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, PU3UYECKHE

U XUMHYECKUE CBOMCTBA (peakiuu

C KUCJIOTaMU U TOPEHUs), HAXO0XKICHHE

B [IPUPOJI€. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OPraHUYECKUE COCTUHEHHUS.
DU3NYECKUE U XUMUUYECKHE CBOKCTBA
AMUHOKHCJIOT (Ha MpUMepe TIIMINHA).
buonornueckoe 3HaueHUE aMUHOKHUCIIOT.
CuHTe3 nNenTuaoB.

benku kak mpupoIHbIE TOJIUMEDPHI.
[TepBuuHasi, BTopuuHasi U TPETUUHAS
CTPYKTypa OeIKOoB. XUMUYECKUE
CBOICTBA OEJIKOB: TUJIPOJIU3,
J€HATypalysl, KAUeCTBEHHbIE PEAKIINU
Ha OEJKH.

JKCIepUMEHTAIbHbIE METO/IbI
U3y4YeHUs BelleCTB U UX NMpeBPALlEeHUI:
e JleMOHCTpanuu:

— JIeHaTypauusi O€JIKOB MPU HarpeBaHUH,

— IIBETHBIC PEaKIMU OCIIKOB

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBISIBJISITh MX XapaKTEPHBIE
IIPU3HAKH), YCTAaHABIIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS

IIPU ONHUCAHUM COCTaBa, CTPOCHUS

Y TIPEBPALLEHUN OPraHUuYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIlleHHOH ) (hOpMyJT OPraHNYECKUX
BELIECTB.

OnpenensiTe NPUHAAIEKHOCTD BEILIECTB
K OIPEIEIIECHHOMY KJIACCY IO COCTaBY
Y CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMaTU4YE€CKOM HOMEHKIIATYPE;
MPUBOJUTH TPUBUAJIbHBIE HA3BAHUS
OTJIEIBHBIX MPECTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHCHIIINE
CHOCOOBI MOTYUYEHUSI TUTTUYHBIX
MpeICTaBUTENEH a30TCOIepKAIINX
COEIMHEeHUN (METUJIaMUHA, TJIMLKHA,
OeIKOB).




OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHbIE CBOICTBA OEJIKOB; MOSACHATH
Ha IpUMepax 3HaueHue OEJIKOB

11 OpraHU3Ma YeJI0BeKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — HAOIIOAATh

Y ONKCHIBATH IEMOHCTPALIMOHHBII
DKCIIEPUMEHT.

CamoCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITh CBOIO TTO3HABATEIBHYIO
JESTENbHOCTD; MPUHUMATh AKTUBHOE
y4acTHE B TPYIIIOBON yueOHOU
JESATEIBHOCTH

Hroro no pazaeny

3

Pa3nedn. 5. BeicokoMoJieKyIsipHbIe COeINHEHUSA

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHbIE MTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHCHUI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTEMNEHb MOJUMEPHU3ALINH, CPEIHSIS
MoJieKyJisipHast Mmacca. OCHOBHbBIE
METO/bl CHHTE3a BICOKOMOJIEKYJIIPHBIX
COEIMHEHUH — TTOJIMMEPHU3ALUS U
TTOJIMKOHICHCAIIHS.

[TnacTMacchl (ONUATUIIEH,
MOJIMMPOMUJIEH, TOJIMBUHUIIXJIOPHUI,
nonuctrpon). HatypanbHbliit

U CUHTETUYECKUE KAyuyyKH

Bnaners n3ydaeMbIMU XUMUUYECKUMHU
MOHATHUSIMU: PACKPBIBATH CMBICIT
W3y4aeMbIX MOHITUN U IPUMEHSTH 3TU
MOHATHSI TIPU OTMCAHUU COCTaBa

1 CTPOCHHS BBICOKOMOJIEKYJISIPHBIX
OPTaHUYECKHUX BEIIECTB,

TU1s1 OOBSICHEHUS OTIEIBHBIX (DAKTOB

U SIBJICHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBJICHUS CTPYKTYPHBIX (hOPMYJT
BEIIECTB U YPABHEHUM pEaKLUN
MOJTUMEPU3ALIMH U TTOJTMKOHESHCAIH.




(OyTaareHOBBIH, XJIOPOIPEHOBBIHA

Y U30MpeHOoBLIN ). BosokHa:
HaTypaJbHbIC (XJIOMOK, MIEPCTh, HIEJIK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHUCK03a), CHHTETHYECKHUE (KanpoH

1 JIaBCaH).

JKCIepUMEHTAIbHbIE METO/IbI
U3y4YeHUs] BelleCTB U UX MpeBpaLlleH Uil
e J[eMOHCTpanuu:

— O3HAKOMJIEHHE ¢ 00pa3iamMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, Kay4yKOB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee PaCcIPOCTPAHCHHBIX BUIOB
IJIaCTMAcC, BOJIOKOH; IPUMCHCHHUE

B Pa3IUYHBIX OTPACIIAX.
Hcmonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI O3HAHUS — HAOII0AaTh

Y OTIMCHIBATH JIEMOHCTPAIIOHHBIN
AKCIIEPUMEHT

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME
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11 KJIACC

No
m\o

HaumenoBanune
pa3zieNioB U TEM
y4eOHOTr0 IIpeaMeTa

KonnuectBo
JacoB

[IporpammHoO€e conepxaHue

OCHOBHBIC BHJIBI ICATSIIBHOCTH
00y4JaroIImXxCs

Pa3znen 1. TeopeTnueckue oc

HOBbI XUMHH

1.1

CtpoeHue aToMOB.
[Tepnoauueckuii
3aKOH U
[Tepuoanueckas
CHCTEMa XUMHYCCKUX
AJIEMEHTOB

J.1. MenaeneeBa

3

Xumuueckuii anemMenT. Atom. CocTaB
aToMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTUYeCKUe ypOBHH,
MOypOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-3nemenTHI. OCOOEHHOCTH
pacnpenesieHus JIEKTPOHOB

10 OPOUTAISIM B aTOMaX MaJIbIX

1 OOJIBIIINX TIEPHUOAO0B. DJIECKTPOHHAS
KOH(UTypalus aToMOB.
[Iepuoanyeckuii 3aK0OH

u [leproandeckas cucreMa XUMHUYECKUX
anemenToB . 1. MeHneneena.

CB3b EPUOANYECKOT0 3aKOHA

u [leproandeckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOPUEHN
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB XMMHYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX
Y CJIO’KHBIX BEIIECTB I10 IPyIIam

U TIlepuoiaM. 3HaYCHUE EPUOIUUECKOTO
3aKOHA Y CUCTEMBI XUMHUYECKHUX

PackpbIBaTh CMBICI U3y4YaeMBbIX
MOHSATUH (BBISIBIISITH MX XapaKTEPHBIC
MIPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCBSI3b.

PackppiBaTh CMBICT NEPUOIUYECKOTO
3akoHa JI. 1. MenaeneeBa

U IEMOHCTPUPOBATH €0
CUCTEMATU3HUPYIOUIYIO,
OOBSACHUTENIHLHYIO U TPOTHOCTUYECKYIO
(hyHKITUH.

XapakTepu3oBaTh AIEKTPOHHOE
CTPOECHHE ATOMOB XUMHUYECKHUX
AJIEMEHTOB 1—4 1epro10B, UCTIOJIB3YSI
MOHSATHSA S-, P-, d-2JIEKTPOHHBIC
opOUTaNIN, SHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIHUHCHHUM

10 TIEPHOJIaM U Tpynrnam
[Tepnoguueckon cucTeMbl

J1. 1. MenaeneeBa




anemenToB JI.M. MeneneeBa

B Pa3BUTHM HAYKH.
IKCNePUMEHTAIbHbIE METObI
U3yYeHHsl BelleCTB M UX NMpeBPalleHuii:
e JlemoHCTpanuu:

Buer Tabmun «Ilepuogndeckas

CHCTEMa XMMHUUYECKUX DJIEMEHTOB

J.1. MenaeneeBa»

1.2

CtpoeHue BelecTna.
MHoroo6pazue
BEIIECTB

CTpOGHI/Ie BellecTBa. XMMHUYECKas CBS3b.

Bupel (koBaneHTHast HEMOJApHAst

U TIOJISIpHAs, MOHHAS, METAJTTNYECKas )

U MEXaHU3Mbl 00pa30BaHUsI XUMUYECKON
CBs131 (OOMEHHBIN U IOHOPHO-
ak1enTopHslii). BonopoaHas cBs3b.
BanentHoCTb.
DIEeKTPOOTpUIIATeIbHOCTh. CTENeHb
okucinenus. KaTuOHbI 1 aHUOHBI.
BemectBa MoneKyIsipHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHSI.

3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTBA.
Tunbl KPUCTALTUYECKUX PEIIETOK

U CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnubie pactBopsl. KonnuecTBeHHbIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JI0JIsL BEIIECTBA B pacTBOPE).
Kinaccudukarnus HeopraHu4ecKux

PackpbIBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIIETSATH UX XapaKTEPHBIC
MIPU3HAKK ) U TIPUMEHSATD 3TU TTOHATHS
MIpY ONKMCAHUM COCTaBa U CTPOCHUS
BEIIICCTB, JJI1 OOBICHESHHS OTACIbHBIX
(haKTOB U SABJICHUIA.

Onpenenars BUAbl XUMUYECKOMN CBSI3U
(KOBaJIGHTHOW, MIOHHOM,
METaNIMYECKOM, BOJIOPOTHOM)

B COCJIMHEHUSX; TUI KPUCTATUTMUECKOM
pelIeTKH KOHKPETHOTO BEIIECTRA.
OrnpenensaTh BAJIEHTHOCTh U CTETICHb
OKHCJICHHSI XUMHUUECKUX 3JICMECHTOB

B COCJIMHEHUSX PA3IMYHOTO COCTaBA.
IIpoBOIUTH BHIUUCIICHUS

C UCTIOJIB30BaHUEM IIOHSITHUS «MacCcoBast
JI0JIs BEIIIECTBA B PACTBOPEY.

Bianers n3y4aeMbIMU XUMUUYECKUMHU
ITOHSATHSIMU.




coenquHeHu. Homenknarypa
HEOPTraHUYECKUX BEIIECTB.
JKCIIEPUMEHTAJIbHbIC METOAbI
H3y4YeHMs BelleCTB U UX NpeBpallleHuii:
e JlemoHCTpanuu:

— MOJENH KPUCTAIUIMYECKUX PEIIETOK.

e PacueTHbie 3a1a4u:

— PpacueThl C UCMOJIb30BAHUEM TTOHSTHUS
«MaccoBas JI0J1s1 pACTBOPEHHOTO
BEILIECTBA»

1.3

XUMHUYECKUE
peakuun

Xumnueckas peakius. Knaccupukanms
XUMHUYECKUX PEAKIMI B HEOPTaHUYECKON
Y OpPraHUYECKOW XMMHUHU. 3aKOH
COXPAHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHMs U MPEBPALEHUS YHEPTUN
IPU XUMUYECKUX PEAKIUSIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh

OT Pa3NUYHBIX (PAKTOPOB.

OOGpaTtuMble peakiu. XMMHYECKOE
paBHOBecHe. PAKTOPHI, BIUSIOIINE

Ha COCTOSIHUE XMMUYECKOTO
paBHOBECHS.

[Tpunuun Jle Hlarense.
DIIEKTPOJIUTUYECKAS] TUCCOLTUALINS.
CusibHbIE U Ci1a0ble 3JIEKTPOJIUTHI.
Cpenia BOOHBIX pacTBOPOB BEIIECTB:
KHUCJIasi, HeUTpajabHas, [IEJIOYHAS.

OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklUy OT pa3IMyHbIX
(haxkTopoB.

Omnpenenarp xapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCMMOCTH OT BHELIHETO
BozaeiicTBus (mpuniun Jle [larense).
CocTaBnsaTe ypaBHEHHS PEaKLIHAN
pa3IMYHBIX TUIIOB; NOJHBIE

Y COKpAILIEHHbIE YPAaBHEHHUSI pEaKIIHii
MOHHOIO0 0OMEHA, YYUTHIBAs yCIIOBUS,
MIPU KOTOPBIX 3TU PEAKIIMH HTyT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U ONTUCAaHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHbBIE

1 1a00paTOPHBIE OMbBITHI, MPAKTUYECKUE
paboThl): MO OMPEICICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKIIMIA
MOHHOI0 0OMEHa, BIAMSHUIO Pa3TUYHbIX
(akTOpOB Ha CKOPOCTh PEAKIUH.
CrnenoBarh npaBuiiaM MOJIb30BAHUS
XUMHUYECKOI TOCyA0M U 1a00paTOpHBIM
000pyIOBaHUEM.

[IpencraBiATh pe3ynbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTa B popMme




Bonoponusiii mokasarens (PH) pactBopa.

Peakiiuu monnoro oomMeHa

B OPraHMYECKON M HEOPTraHUYECKOU
XUMUHU.
OKUCINTETLHO-BOCCTAHOBUTEIILHbBIC
peakiuu. [Touarue 06 snexTponunse
PacIlIaBOB U PACTBOPOB COJIEH.
[IprumeHnenue aeKTposn3a.
JKCIePUMEHTAJIbHbIC METOIbI
U3Yy4YEHHS BELIECTB M UX NPeBPalleHui:
e JlemoHCTpanuu:

— pa3JIoKEHUE MEPOKCHUIA BOAOPOIa

B IIPUCYTCTBUU KaTaau3aTopa.

e JlaGopaTtopHbIE OMBITHI:

— IPOBEJICHUE PEAKLUA HOHHOTO
oOmeHa;

— ONpPENEIICHHUE CPEABI PACTBOPOB
BEILIECTB C MIOMOIIbI0 YHUBEPCAIBHOTO
VHJIUKATOpa.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusiaue paznuvabIx GaKTopoB
Ha CKOPOCTb XUMHYECKOW pPEAKIIUU.

e PacuerHble 3a/1aun:

— pacyeTsl 0 YPAaBHEHUSM XUMHUYECKHUX
peaxkiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACUETHI

3alMCU YPaBHEHUH COOTBETCTBYIOIINUX
peaKkIuil ¥ JenaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOUTH BBIUMCIICHUS

0 YPaBHEHUSM XUMHYCCKUX PEAKIIHA,
B TOM YHUCJIE TEPMOXUMHUYECKUE
pacyeThl

Hroro no pazneny
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Pa3nen 2. Heoprannueckasi XumMus

2.1

MeTtaniel

6

Merannsl. [lonoxenne MeTaiioB

B [leproanueckon cucTreMe XMuMHIECKHUX
3JIEMEHTOB.

Oco0eHHOCTH CTPOEHUS IECKTPOHHBIX
000J104€K aTOMOB METAJLJIOB.

OO6mue pu3nyeckue CBONCTBA
METaJUIOB.

[IpumeHeHne METaIIOB B OBITY, PUPOJIC
u TexHuke. CIUIaBbl METAIIIOB.
DJIEKTPOXUMHUYECKNN PSJ HAIPSKEHUI
MeTauioB. O0mme crnocoObl NOTyYEHUs
MetauioB. Koppo3us meTamios.
Cnoco0nI 3alUThl OT KOPPO3UH.
OO0mas xapakTepUCTHUKa METAJJIOB
rinaBHbIX moarpymnm (IA-rpymma,
IlA-rpynma) [leprogudeckoii cucTembl
XUMHUYECKUX DJIEMEHTOB.

Amomunmii. AMQpOoTEepHBIE CBOICTBA
OKCHJIa U TUJIPOKCH]IA aJTFOMUHUS.
OO6mrast xapaKTepuCTUKA METAIIJIOB
no6ouHbIX noarpynn (b-rpymm)
[lepnoguueckor cCuCTEMBI

XUMUYECKHUX DJIEMEHTOB: ME/lb,

IIUHK, XpOM, KEJe30.

Baxneiimume coeqUHEHUS METAIJIOB
(OKCUBI, TUIPOKCHIBI, COJH).

PackpsiBaTh CMBICT U3y4aeMbIX
MOHATHUM (BBLIEIATh UX XapaKTEPHbIE
MIPU3HAKHN) U IPUMEHSTH 3TH TTOHSITHUS
IIPU ONIMCAHUH COCTAaBA U CTPOCHHUS
BEIIECTB, JIs1 00OBSICHEHUS OTJIEIbHBIX
($aKToB U SIBIICHUH.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB —
METAJIOB U UX COCIMHEHUN C YUETOM
CTPOCHHUSI UX aTOMOB M TOJIOKEHUS

B [lepnognueckon cucreme
XUMUYECKUX DJIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIHNE
XUMHUYECKUE CBOMCTBA METAIIJIOB, UX
BAXHEHIIIUX COCAUHEHUM, TTOATBEPAKIAS
ATO ONKCAHUE MPUMEpPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKUNi; MPUMEHEHUE METAJIIOB

B Pa3IUYHBIX 00IACTSX, a TAKKE
MCIIOJIb30BaHUE UX JJISI CO3AaHuUs
COBPEMEHHBIX MATEPUAJIOB

Y TEXHOJIOTHUM.

OnuchiBaTh COCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3HH.

PackpbiBaTh CYyITHOCTh OKUCIUTEIBHO-




IKCNepUMeHTATbHbIE METO/IbI
U3y4YeHMs BelleCTB U UX NpeBpallleHuii:
e JlemoHCTpanuu:

— KoOJIIeKIUs «MeTasuibl ¥ CIUIaBbD».

e JlabopaTopHBIC OIBITHI:

— B3aUMOJICHCTBUE TUIPOKCHIA
QITIOMHUHUS C PAaCTBOpPaMU KUCJIOT

U IIEeJI0YEH;

— Ka4ECTBEHHBIC PEAKITUU HA KATHOHBI
METaJUIOB.

e [IpakTrueckue pabOTHI:

Ne 2. Pemmenue skcriepuMeHTaIbHBIX
3a7a4 Mo TeMe «MeTaibi».

e PacueTHbIC 3a1a4u:

— pacyeTbl Macchl (00beMa, KOJIMYeCTBa
BEILIECTBA) MPOAYKTa PEaKIUH, €CIU
OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa
C OIPEICJIEHHOW MAacCCOBOW J0JIEN
PacTBOPEHHOTO BEIIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUI
MIOCPEICTBOM COCTAaBJICHUS
AJIIEKTPOHHOIO OajlaHca ATUX PEAKIUH.
[IpoBOAUTH peakiuy,
MOJATBEPKAAIOIINE XapaKTEPHbIE
CBOICTBA U3y4aeMbIX BEILIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJII0ICHUE U ONMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIUOHHBIE

U J1abOpaTOPHBIE OMBITHI, TPAKTUUECKHUE
paboThI).

IIpencraBisaTh pe3yJIbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA B (hopMe
3aMKMCH YPaBHEHUN COOTBETCTBYIOLIUX
peakuuii U JenaTh BhIBOIbI HA UX
OCHOBE.

CrnenoBarh npaBuJIaM MOJIb30BAHUS
XUMHUYECKOU TIOCYI0N U 1a00paTOpPHBIM
000pyIOBaHUEM.

[IpoBOIUTH BHIYUCIEHUS

10 YPAaBHEHUSM XHUMHYECKUX PEAKIIMA.
CaMOCTOSITENIBHO MIIAHUPOBAThH

Y OCYLIECTBJISITh CBOO MO3HABATEIBHYIO




JESTEIbHOCTD; MPUHUMATh AKTHBHOE
y4acTHe B TPYIIIOBON yueOHOU
TeSTEIIBHOCTH

2.2

Hemeramnber

Hewmetamnel. [TonoxxeHne HeMeTaIa0B

B [leproandeckoi cucteMe XuMHIECKUX
anemenToB JI.1. Menneneera

1 OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBAa HEMETAJIJIOB.
AJIOTpOTIHSL HEMETAIIOB (Ha MMpUMEpe

KHUCJIOpOJia, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaXKHEHUIITNX
HEMETaJJIOB (TaJIOr€HOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHHUS).
Oxcuapl HEMETAJIJIOB.
Kucnopoaconep:xamiue KuciaoThl.
Bonopoansie coenuHeHus
HEMETAJIJIOB.

IKCNePUMEHTAIbHbIE METObI
HU3yYeHHsI BellecTB

U UX NPeBPALLCHUI:

e J/[eMOHCTpanuu:

— o0pasIpl HEMETAJIOB;

— B3auMMOJCHCTBUE MEIU C A30THOMU
KHUCJIOTOW pa3JINYHOW KOHILIEHTPALINH.
e JlaGopaTtopHbIE OMBITHI:

— Ka4€CTBEHHBIC PEAKIIMH Ha aHUOHBI
1 KaTHOH aMMOHHUSL.

PackpsIBaTh CMBICT U3y4aeMBbIX
MOHATUH (BBIIETATH UX XapaKTEPHbIE
MPU3HAKKN) U IPUMEHSTH 3TU TTOHATHUS
IIPU ONIMCAHUM COCTaBA U CTPOCHHUS
BEILIECTB, 1JI1 OOBICHEHUS OTACIBHBIX
($aKTOB U SIBIICHUH.

OOBsACHITH 0011I1E 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB HEMETAJIOB

Y UX COCAMHEHUN C Y4ETOM CTPOCHUS
MX aTOMOB U TIOJIOKECHUS

B [lepnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

. 1. MeHaeneena.

XapakTepu3oBaTh (OMUCHIBAThH) OOIITHE
XUMUYECKUE CBOMCTBA HEMETAJIOB, X
BOKHEUIIINX COCAMHEHUM, TOATBEPKIast
ATO ONKCAHUE MPUMEPAMH YPAaBHEHUIN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKIui.

XapakTepu30BaTh BIUSIHUE HEMETAIIOB
Y UX COCAMHEHUN Ha )KUBbIE
OpraHU3MBbI; OMKUCHIBATH IPUMEHECHHUE
B PA3JIMUHBIX 00JIACTAX MPAKTHUECKON
NESATETbHOCTU YEIOBEKA.




e [IpakTrueckue pabOTHI:

Ne 3. Pemenune skcrepuMeHTaIbHBIX
3aga4 1o teme «Hemeramibn.

e PacueTHble 3a1aun:

— pacueThl MacChl BEIECTBA

Wi 00beMa Ta30B 0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WM 00BEMY OJHOTO U3 YYaCTBYIOLIUX
B PEAKIIMU BEIECTB; PaCUe€Thl MacChl
(o0bema, KOJIMYEeCTBa BEIIECTRA)
IPOJYKTOB PEAKIIUH, €CIIU OJHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUICCKUX
U OPTaHUICCKUX
BEIIECTB

Heopranndeckue u opraHu4eckue
KucioTel. Heoprannueckue

U OpraHu4ecKrue OCHOBAHUSI.
AM@doTepHble HEOpraHUYeCKue

U OpPraHUYEeCKUE COCTUHEHHS.
I'eneTnueckas CBA3b HEOPraHUYECKUX
Y OPraHUYECKUX BELIECTB

ITonTBepKnaTh CyIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKITY
HEOPTaHUYECKUMH BEILIECTBAMU

C IOMOIIIBIO YPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKHAX
peaKLHi.

PackpsiBaTh CyITHOCTH OKHCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN
IIOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOT'O OajlaHca 3TUX PEaKILIUM.
[IpoBoauTh peakuuu,
MTOATBEPKAAIOIINE XapaAKTEPHbIE
CBOMCTBA U3y4aeMbIX BEILECTB,
pacro3HaBaTh ONBITHBIM ITyTEM
AQHUOHBI, IPUCYTCTBYIOLIUE B BOIHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI [IO3HAHUS — IIPOBEJICHMUE,
HAOJII0JIEHUE U ONTUCAaHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALlMOHHbIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

IIpencraBnsaTh pe3ynbTaThbl
XUMHYECKOT0 IKCIIepUMEHTa B (popme
3aMCH YPABHEHUM COOTBETCTBYIOIINX
peakuuii U JenaTh BbIBOABI HA UX
OCHOBE.




CrnenoBaTh npaBuiaM MOJIb30BaHUS
XUMHUYECKOUN TOCYA0M U 1a00paTOPHBIM
000py1I0BaHUEM.

[IpoBOAUTH BBIYMCIIEHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKIIH.
CaMOCTOSITENIbHO MIIAaHUPOBAThH

Y OCYLIECTBJISITH CBOIO MO3HABATEIbHYIO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B TPYIIIOBON yueOHOU
JeSITEIIbHOCTH

Hroro no pazneny 17
Pa3znea 3. XumMusd H ;KU3HbL
3.1. | Xumus u *Ku3Hb 4 Ponb xumun B obecrieueHun PackpbIBaTh pojb XUMUU B PELLICHUN

3KOJIOTUYECKOU, SHEPrETUUECKON

Y TIUIIEBOM 0€30MaCHOCTH, PA3BUTHH
MeauiuHbl. [ToHSITHE O HAYYHBIX
METOJ1ax MO3HAHMS BEUIECTB

Y XUMUYECKUX PEaKIUH.
IIpencraBnenus 006 OOIIMX HAYYHBIX
MPUHIUINAX MPOMBIIUICHHOTO MOJy4YeHUs
BOKHEUIINX BEMIECTB (Ha MpuMepax
POU3BOJICTBA aMMHUAKa, CEPHOU
KHCJIOTBI, METAHOJIA).

UYenoBek B MUpPE BEUIECTB, MAaTEPUATIOB
U XUMUYECKUX PEAKIUN: XUMUS

U 3JI0POBBE YEIIOBEKA; MpaBUia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CHIPHEBBIX
1 DKOJIOTMYECKUX MPOoOIemM
YEJIOBEYECTBA, OMMUCHIBATH OCHOBHBIC
HaIpaBJICHUS PA3BUTUS XUMHUUYECKON
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBuia 0€30MacHOro
oOpalleHus ¢ BEIECTBAMH,
HCITIOJIb3yEMBIMH B TIOBCETHEBHOMN
’KU3HHU, TIPaBUJIa TIOBEJICHUS B IIEIISX
cOepexeHus 310pOBbs U OKPY KaIOIIen
MIPUPOAHON CPENbl; TOHUMATh Bpel
(omacHOCTH) BO3ACHCTBUS HA KUBHIC
OpraHu3MbI ONPEICIICHHBIX BEIIECTB
cMbica nokazarens [IJIK, moscHATh




IpenaparoB; MpaBuiIa 6€301MacHOr0
MCTIOJIb30BaHUs TpenapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM JKU3HU.
BbrIToBas XumMudeckasi rpaMOTHOCTb

Ha MpUMepax CrocoObl YMEHBIIICHHS

Y NPEOTBPAIEHUS UX BPEIHOTO
BO3/ICUCTBUS.

AHanM3upoBaTh U KPUTHIECKU
OIICHUBATh MH(GOPMAIIHIO, CBI3AHHYIO
C XMMUYECKUMU TIPOIIECCaMu U UX
BIIMSIHAEM HA COCTOSIHUE OKPYXKAIOLIEH
Cpebl.

Hcnonp30BaTh NOIyYEHHBIE 3HAHUS

U TIpe/iCTaBlIeHus 0 cepax
NESATEIBbHOCTH, CBA3aHHBIX C HAYKOM

Y COBPEMEHHBIMU TEXHOJIOTUSIMU, KaK
OCHOBY JIJIsl OpPUEHTAIIMU B BBIOOpE
cBoeH OymyIeit mpodecCHOHATbHOM
NEATEIIbHOCTH.

[IpuauMaTh ydyactue B 00CyKIeHUU
poOJIeM XUMUUYECKON M IKOJIOTUYECKON
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO pobIemMe
U Mpejyiaratb BO3MOXHBIE MyTH €€
pelieHus

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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HNEPEYEHDb (KOAUPUKATOP) PACHPEAEJEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBbHOM MPOIT'PAMMBI CPEJTHETO OBILETO
OBPA30OBAHMA U QJIEMEHTOB COAEPKAHUA 110 XUMHNHU

B denepanbHbIXx M pEerMoHANIbHBIX MPOIEAypax OLICHKHM KauecTBa 0Opa3oBaHUs
UCIIOJIb3YETCs MepeueHb (KoaupUKaTop) pachpeesieHHbIX M0 Kiaccam IMpPOBEPSEMBbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOCHMSI OCHOBHOM 0Opa3oBaTEIbHOM MPOTPaMMBbI

CpeaHero o01iero o0pa3oBaHus U DJIEMEHTOB COJIEP KaHUs 110 XUMUU.

10 KIIACC
IIpoBepsiemble TpeOOBaHMSA K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
MpOrpaMMbl
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTaThl OCBOEHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTPaMMBbl CPETHETO OOIIETO 00pa30BaHuUs
pe3ybTara
1 TeopeTndeckue OCHOBBI OPraHUYECKON XUMHUH
1.1 CdopMupOBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpA, POJM XUMHHM B TO3HAHUU
SBJICHUM TPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOMN
JUIS pElIeHUs] MPaKTUUYECKUX 3a]a4 M 3KOJOTHYECKH 0OOCHOBAHHOTO
OTHOILIECHHSI K CBOEMY 3/I0POBBIO U IIPUPOIJHON Cpese
1.2 Bnagenue cucTeMOM XUMHYECKHX 3HAHWM, KOTOpasi BKIIKOYAECT:

OCHOBOTIOJIAraroIne MOHSTHUS (MoJekya, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 00BEM, YTJEPOJHBINA CKeJeT,
GyHKIMOHAIBHAS ~ Tpynmna,  pagukall, HW30MEpHus,  H30MEpHI,
TOMOJIOTUYECKUN  Psif, TOMOJIOTH, VYIJIEBOJOPOJbI, KHUCIOPOJ-
U a30TCOEepIKaIIe COSAMHEHUS, OMOJIOTHUECKH aKTHUBHBIC BEIIECTBA
(YTJIeBOJIBI, KUPBI, OCTIKHU), MOHOMED, TIOJTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHEHHUSI); TEOPUM W 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHHsSI opraHuyeckux BemniectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUNA SI3BIK XUMUH, (DaKTOJIOTHYECKHE
CBEICHUS O CBOMCTBaX, COCTaBe, MOIYyYECHHUH U O€30MacCHOM
UCIIOJIb30BAaHUU BAXXHEHIIMX HEOPraHMYECKUX UM OPraHUYeCcKHX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA




1.3

ChopMUpPOBaHHOCTh yMEHHUU BBIABISITH XapaKTEpHbIE MPU3HAKU
IIOHATHUM,  yCTaHABIMBATh  HUX  B3aUMOCBA3b,  KCIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATUSA IIPU OIMCAHUM COCTaBa, CTPOCHUSA
U [IPEBpALEHUN OPIraHUYECKUX COCIUHEHUM

1.4

ChopMUpOBaHHOCTh YMEHUN MCHOIB30BAaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHMSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOI,
COKpalieHHOM) (GopMysl OpraHMYECKHX BEIIECTB M ypaBHEHUU
XUMHYECKUX  pPEAaKUHWH,  M3TOTABIMBAaTh  MOJEIM  MOJIEKYJI
OpPTraHWYECKUX BEHIECTB JUISl WUIIOCTPAUMU WX XHUMHUYECKOTO
Y IIPOCTPAHCTBEHHOTO CTPOECHUS

1.5

ChopmMupoBaHHOCT, YMEHHH  yCTaHABIMBATh IPHHAIICKHOCTD
W3YYCHHBIX OPTaHWYECKHUX BEIMIECTB IO WX COCTaBY M CTPOCHHUIO
K OIpeNeNIecHHOMY Kiaccy (TpyIie) CcOoeauHEeHH (YriaeBOAOpOMdbI,
KHCJIOPOJ M a30TCOAEP)KAIUE COCTUHEHUS, BBHICOKOMOJICKYJISIPHBIC
COCIMHEHHUS), JaBaTh WM Ha3BaHUS TI0 CHUCTEMAaTHUYECKOU
Homenkiarype (IUPAC)

1.5

ChopMupoBaHHOCT, YMEHHS OMPEICISITh BHJBI XUMUYECKON CBSI3U
B OPraHUYECKUX COCTUHEHUSIX (OJIMHAPHBIE U KPATHHIE)

1.6

ChopMUPOBAHHOCT, YMEHHS TNPUMEHSTH: TOJIOKEHHUS TEOPUHU
CTpOEHHUs1 opranudeckux Beuiects A.M. BytnepoBa ans 00bsicHEeHUs
3aBUCUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHHUsI MacChl BELIECTB

YrneBoopoabl. Kucnopoaconepxamme u a30TCOJIepKaIINE
OpraHuYecKue CoeuHEHUs. BEICOKOMOJIEKYISIPHbIE COSTMHEHNS

2.1

ChopmMupoBaHHOCT, YMEHUW TPUBOJAUTH TPUBHAJIBHBIC Ha3BaHUS
OTJICJIbHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, NMPOIMWJICH, alleTHIICH,
STUJICHTJIMKONb, TIUIEPHH, (PeHos, (GopMalbaeru, arneTaibIerH,
MypaBbUHAsl KHCIIOTa, YKCyCHasi KHCIJIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapUHOBAasi KHCIIOTa, TIIIOK03a, (PYyKTO3a, Kpaxmal, IeJITI0JI03a,
TJTUIIAH)

2.2

ChopMHUpOBaHHOCTh yYMEHWH XapaKTepU30BaTh COCTaB, CTPOCHUE,
du3nyecKkue W XMMHYECKHE CBOWCTBA THUIWYHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIaCCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, JTHIICH,
NMpONUJIeH, aneTwieH, OyrtaaueH-1,3, metunOyraauen-1,3, OenHzodn,
METaHOJI, 3TAaHOJI, STUJICHIJIMKOJb, TIUICPUH, (EHOJ, aleTaabIeT I,
MypaBbUHAs W YKCYyCHas KHUCJIOTHI, TJIFOKO3a, KpaxMal, IeJUII0JI03a,
AMHHOYKCYCHAas KHCJI0Ta)




2.3

ChopMupoBaHHOCTh YMEHHS WJUTFOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXKJy TUINWYHBIMA  MPEICTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIMHA C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOpPMYyJT

2.4

ChopMUpOBaHHOCTH ~ yMEHHA  XapaKTEepH30BaThb  HCTOYHUKHU
YTJIEBOJAOPOIHOTO ChIPbs (HE(PTH, MPUPOIHBIA a3, Yrojb), CIIOCOOBI
UX TepepadOTKM W  MPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepaboTKu

XUMHS U KU3Hb. PacyeTsl

3.1

CdopMHPOBAHHOCTh YMEHHM BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX
METOJaX HAYYHOI'O MMO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUCHUU
BEIIECTB M XUMHUYECKUX sABJICHUN (HAOIIOACHUE, W3MEpPEHHUE,
HDKCHEPUMEHT,  MOJEIMPOBAHUE),  HCIOJIb30BaTh  CHUCTEMHBIE
XUMUYECKUE 3HAHUA Uil TIPUHATHS PEUIEHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAaIIUSX, CBSI3aHHBIX C BEHIECTBAMH U UX TPUMEHEHUEM

3.2

CpopMHpPOBAHHOCTh YMEHHMI COOJIO/IaTh MpaBWiia MOJb30BaAHUS
XUMHUYECKON TOCYI0M M J1abopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe
npaBujia 0OpaIlleHHs C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU
10 BBIMOJIHEHUIO JJA00OPATOPHBIX XUMHYECKUX OTBITOB

3.3

CdopMupoBaHHOCTh YMEHUI MIIAHUPOBATH U BBIMOJHATh XUMUYECKHUM
DKCIIEPUMEHT (mpeBparieHus OpPTraHUYECKUX BEILIECTB
IIPM HArpeBaHWH, IOJYyYECHHE JTWIEHA W H3YYEHHE €r0 CBOMCTB,
KaueCTBEHHbIE PEAKIIMY OPTaHUYECKUX BELIECTB, IeHATypalus OEJIKOB
IpU HarpeBaHWM, LBETHbIE pEaKIUuu OEIKOB) B COOTBETCTBHUU
C MpaBUJIaMH TEXHUKHU O€30MacHOCTU MpU OOpalleHUU C BEIECTBAMHU
U J1abOpaTOpHBIM  O0OpYJOBaHHMEM; MPEJCTABIATh PE3yJbTaThl
XUMHUYECKOTO JdKCIepuMeHTa B  (GopMe 3alucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid v (OpMyIHpOBaTH BBIBOJbI HA OCHOBE
ATUX PE3YJbTATOB

3.4

CdopmupoBaHHOCTH YMEHHM MIPOBOIUTH BBIYHCIICHUS
M0 XUMHUYECKMM ypaBHEHHUSIM (Macchl, 0OBEMa, KOJIMYECTBA
MCXOJ/IHOTO BEIIECTBA WM MPOIYKTa PEAKIMU TI0 U3BECTHBIM Macce,
00bEeMy, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIICCTB MU MPOAYKTOB
peaKkiuun)

3.5

CdopmupoBaHHOCTD YMEHUH  KPUTHUYECKH  aHAIU3UPOBATH
XUMHUYECKYI0 HMH(OPMALNIO, TOIYy4aeMyl0 H3 pa3HbIX HCTOYHUKOB
(cpeactBa MaccoBoi uHGopMaluu, cetb UHTepHET U pyrue)




3.6

CdopMHpPOBAaHHOCTh YMEHHMM COOJIIOAATh MpaBUIa SKOJOTHUUYECKH
11eJIeCO00pa3HOr0 TOBEJIEHUsI B OBITY W TPYAOBOM JEATEILHOCTH
B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbSI U OKPYKAIOLIECH NPUPOIHOMU
Cpedbl, OCO3HaBAaTh OMACHOCTh BO3JCHUCTBUSI HAa YKUBBIE OPTraHU3MBI
ONPEAECICHHBIX OPTAHMYECKUX BEIIECTB, IOHUMAs CMBICI TTOKA3aTelIs
[IIK  (mpegenbHO  JOMYCTUMOM — KOHIUEHTpALUM),  TOSICHSTH
Ha IpUMepax CrocoObl YMEHBIIICHUS U MMPEAOTBPAIIEHUS UX BPETHOTO
BO3J/ICICTBUSI HA OPTraHW3M YeJIOBEKA

HpOBepHeMble AJIEMEHTHBI COACPKAHNA

Kon

HpOBepﬂeMbIﬁ QJICMCHT COACPKAHUA

1

TGOpeTI/I‘-IGCKI/Ie OCHOBBI opraHqucxoﬁ XUMHUHN

1.1

[Ipeamer opraHMYeCcKON XMMHUU: €€ BO3ZHUKHOBEHUE, PA3BUTHE U 3HAYCHHE
B TIOJYYEHUM HOBBIX BEIIECTB M MATEpUAIOB. Te€opUs CTpOEHUsA
opraHudeckux coequHeHuii A.M. byTiiepoBa, €€ OCHOBHBIE ITOJIOKEHUS

1.2

CrpykTypHble (HOpMYJIbl OPraHMYECKUX BEIIeCTB. ['OMoOsIOrHs, U30MEpPHS.
XHUMHYECKas CBA3b B OPraHMYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPAaTHBIE
cBs3u. [IpencraBnenne o knaccuuKayu OpraHUuYeCKUX BEIIECTB

1.3

Homenkiarypa OPTaHUYECKUX COEIMHECHU M (cucreMaruaeckas)
U TpUBHAIBHBIC HA3BaHWUS BAKHECUIINX TMPEACTABUTENICH  KJIacCOB
OpPraHUYECKUX BEIICCTB

YrneBoaopoasl

2.1

AJIKaHbl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psia. MeraH W 3TaH —
POCTEHIINE MPEICTABUTENN AJIKAHOB: (PU3NYECKUE U XUMUUECKHE CBOWCTBA
(peakuuu 3aMeIIEHUsT U TOPEHHUS), HAXOXKIEHUE B MPHUPOAE, MOTyYEHUE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUN PSAI. DTUJIEH U MPONUIIEH —
IPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3NYECKUE U XUMUUECKHE CBOWCTBA
(peakuMu THUOPUPOBAHUSA, TaJOIC€HUPOBAHUSA, TUAPATALNAH, OKUCICHUS
Y TIOJIMMEPU3aLlnK ), TIOJyYeHUE U TPUMEHEHUE

2.3

Anxaguensl: Oytaauen-1,3 u metunOyraguen-1,3: crpoeHue, BaKHEUIINE
XUMUYEecKHe  cBoiicTBa  (peakums — moiumepusanuu).  I[lomydenue
CUHTETUYECKOTO Kay4yyKa U Pe3UHbI

2.4

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHMS, TOMOJIOTHYECKHH psl.
AuetuneH — MOpOCTEHIINMKA TNPEACTABUTENb AJIKHUHOB: COCTaB, CTPOEHUE,
¢usznyeckue W XUMHAYECKHME CBOWCTBAa (peakuuu TUAPUPOBAHUS,
raJIOreHUpPOBaHUs, THIpATAlU, TOPEHUS ), TOTYYEHUE U IPUMEHEHNE




2.5

Apenbl. benzon: cocra, cTpoeHue, (HU3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rajoreHUpOBaHUS U HUTPOBAHMS), MOJYYEHHE W IPUMEHEHHE.
Tomyon: coctaB, cTpoeHHe, PU3NUECKUE U XMMUIECKHUE CBOMCTBA (peaKiuu
rajoreHUpPOBaHUS U HUTPOBAHMUS), MOJTYyUYECHHUE U PUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTHueckasi CBSI3b MEXIY YIVIEBOAOPOAAMH, MPUHAICKAITUMU
K pa3IMYHbIM KJIaccaMm

2.6

[IpuponHbIE HMCTOYHUKHM YTiIeBOAOpoAoB. [IpuponHslii ra3 M NOMYyTHBIE
HedTsaapie Ta3el. HedTh m ee mpoucxoxaeHue. CrocoObl mepepaboTKH
He(TU: TEpPEroHKa, KPEeKUHI (TEPMHUECKHM, KATaJIUTHUUYECKUN), MUPOIIH3.
[Tpoxayktel mepepaboTKu He(pTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIN yroiib U MpOAYKTHI €10 NepepadboTKu

Kucnopoaconepxaiine opraHuu4ecKie COeJUHEHUs

3.1

IIpenenbHple OMHOATOMHBIE CHMUPTHL. MeETaHOJN M 3TAaHON: CTPOEHHUE,
bu3nUecKue U XMMUYECKHME CBOMCTBA (peaKIuu ¢ aKTUBHBIMH METaJlJIaMH,
rajJjoreHoBOJIOpPOJaMu, TOPEHHUE), MPUMEHEHHE. BoIOpoHbIE CBSI3U MEXIY
MOJIEKYJIJaMHA CHUPTOB. JIEMCTBHE METAHOJIA M JTAaHOJA HA OPraHU3M
yenoBeka. MHOrOaTOMHBIE CIIUPTHI. DTUJIEHTIIMKOIIb U TJIMLIEPUH: CTPOEHUE,
duznyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaslaMy, Ka4eCTBEHHAsl peakliis Ha MHOTOAaTOMHbIE CIIUPTHI). JlelicTBre
Ha OpraHu3M 4esoBeka. [[puMeHnenne rauuepuHa U STUIIEHTIINKOIIA

3.2

@deHoJI: CTpOEHUE MOJEKYJbl, (U3UYECKHUe M XHUMHYECKHE CBOMCTBA.
Toxcuunocts enona. [lpumenenue penomna

3.3

AJIBI[GFI/I,Z[I)I N  KCTOHBEI. (DopMaJII)I[eFI/II[, alcTajibAcrua: CTPOCHHC,
(1)I/I3I/I‘ICCKI/I€ n XUMHUYECCKHUC CBOMCTBa (peaKI_[I/II/I OKHCJICHUA
N BOCCTAHOBJICHHA, KAYCCTBCHHBIC peaKHI/II/I), IMOJIYYCHUC U IPUMCHCHUC

3.4

OOHOOCHOBHBIE — TIpeleNibHbIE  KAapOOHOBBIE  KHUCIOTHL. MypaBbHHAas
U YKCyCHas KHUCJIOTBI: CTPOCHHE, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA
(cBoiicTBa, 001IME AJIs KJIacca KUCIIOT, peaklys STePUPUKALIMN ), TTOTYyYECHUE
u npumeHnenue. CTeapuHOBasi M OJEHHOBAs KHUCIOTHI KaK IMPEICTABUTEIH
BBICIIUX KapOOHOBBIX KHCIOT. MpITa KaK COJNM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUEC

3.5

CnoxxHble 3(Upbl KaK MPOU3BOJAHBIC KapOOHOBBIX KHCIOT. ['maponus
cnoxkHbIx 3¢upoB. Kupsl. ['maponus xupoB. I[IpumeHeHHE KHUPOB.
buonornueckast poJib JKHPOB

3.6

VYrneBonsl:  coctaB,  Kkiaccudukanus — yrieBogoB  (MOHO-,  JAH-
U nonMcaxapuibl). ['oko3a — mpocTeduil MoHOcaxapu: O0COOCHHOCTH
CTPOCHHUSI  MOJIGKYJbI,  (U3NYECKHWe UM  XWMHYECKHE  CBOWMCTBA
(B3ammogeiictBue ¢ ruapokcugaom Mmemu (I), okucienne aMMuaYHBIM




pactBopoM okcuaa cepebpa (l), BoccraHOBIIeHHE, OPOXKCHHE TJIFOKO3BI),
HaXO0XJCHUE B NPHUPOJE, IPUMEHEHHE, Onosiornyeckast poib. DoTocuHTeEs.
®pykTo3a Kak M30Mep TUIIOKO3bl. Kpaxman u merirono3a Kak MpUpOIHBIC
nonumepbl. CTpoeHHe Kpaxmaia U 1eJuTi0sIo3bl. Ou3nueckrue U XUMUYeCKue
CBOMCTBA Kpaxmaia (TUIpoJin3, KaueCTBEHHAs! PEaKIUs C HOJIOM)

4 A30TcojiepKaliiue OpraHnueCKue COeIUHEHUS
4.1 | AMUHOKHCIIOTHI Kak aM(pOTEpHBIC OpraHMYECKre coenuHeHus. Du3ndecKue
U XAMHYECKHE CBOMCTBA aMUHOKHCIOT (HA TpuUMepe TJIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTr st
4.2 |bemkm Kak TPUPOIHBIE BBICOKOMOJEKYJSIpHBIC coenuHeHus. [lepBuunasi,
BTOPUYHAS U TPETUYHASI CTPYKTypa OeKOB. XMMUYECKHUE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYpallUsl, KAYECTBEHHBIC PEAKIIMK HA OCIKU
5 BBICOKOMOJIEKYIIPHBIE COSTUHEHUS
5.1 | OcHOBHBIC TTOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCTMHECHHIA: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTCMCHb TOJUMEPHU3AINH, CPEAHSISA
MoJteKyJisipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJIISIPHBIX
COCIMHEHUI — MOJIMMEPU3AIIHS U TTOJUKOHICHCAITUS
5.2 | DKcriepuMeEHTaIbHBICE METOIBl M3YUYCHHUS BEIICCTB W WX TMPEBpAIICHU:

O3HAKOMJICHHE C oOpa3laMu MPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMAcCC, KaydyKoB. [loiryueHrne CHHTETUYECKOTO KayuyKa U PEe3UHBI




11 KJIACC

IIpoBepsiemble TpeOOBaHMA K pe3y/IbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMBbl

Kon [TpoBepsiemMble peMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeIHETO 00111eT0 00pa30BaHUs
pe3ynbTaTa
1 TeopeTnyeckue OCHOBBI XUMUU
1.1 Brnanenue cucreMoil XUMUYECKHUX 3HAHHWM, KOTOpas BKIIIOYAET:

OCHOBOTIOJIAraloMIMe  TMOHSTUS  (XMMHUYECKUM  DJIEMEHT, aToM,
9JICKTPOHHAs 000JI0YKa aToMa, S-, P-, O-3JIeKTpOHHBIC OpPOHTAIH
aTOMOB, HMOH, MOJIEKYyJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTD,
CTENEHb  OKHCIICHHS, XHUMHYECKas CBS3b, MOJb, MOJSIpHas
Macca, MOJISIPHBIH 00bEM, KpPUCTAIMYECKAs] PEIIETKA, THUIIbI
XUMUYECKUX peaKIHil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, JK30-
U DOHIOTEPMUYECKHE, pEaKUUH HMOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTBI, HE BJEKTPOIUTHI, SJIEKTPOJIUTHYECKAS JUCCOLMALINS,
OKUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOW pEaKIHH,
XMMHUYECKOE  PaBHOBECHE); TEOPUM U 3aKOHBI  (Teopus
AIEKTPOJIUTUIECKOU JUCCOLMALINH, [Tepnoanueckuii 3aKOH
AWM. MengeneeBa, 3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK ~ XUMHUH,  (PAKTOJOTUYECKHE  CBEJCHUS
O CBOWMCTBaX, COCTaBe, MOJYYECHUH U OE30MacHOM HCIOJIb30BAHUU
BOKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MNPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA

1.2 ChopMUPOBAHHOCT, YMEHHUU BBISBISATh XapaKTEpHbIE MPU3HAKU
Y B3aMMOCBS3b MU3YYEHHBIX NOHATUN, IPUMEHATh COOTBETCTBYIOIIME
IOHATHSL TPU OINHUCAHUU CTPOCHHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U WX IPEBPAIICHUN; BBIBIATh B3aHUMOCBS3b XHMHYECKHUX
3HAHUM C TMOHATUAMM W IIPEIACTABICHUAMHU IPYTMX €ECTECTBEHHO-
Hay4YHBIX [IPEIMETOB

1.3 BrnaneHue OCHOBHBIMM METOJAaMH HAy4YHOT'O TO3HAHMS BEIIECTB
U XUMUYECKUX SIBJICHUM (HAOJIOJCHUE, U3MEpPEHUE, DKCIICPUMEHT,
MOJICTTUPOBAHMUE)

1.4 ChopMUpPOBAaHHOCTh YMEHUN ONPENENSITh BAJCHTHOCTh U CTENEHBb

OKHCIICHUS] XUMHUYECKHX OJJIEMEHTOB B COCIMHEHUSX Pa3IMYHOTO
COoCTaBa, BHJ XHMHYECKOW CBsi3M  (KOBAJICHTHAs, WOHHAs,
MeTaJTMYECKasi, BOAOPOIHAS) B COSNUHEHUIX, TUIT KPUCTAIUTUNISCKON
pENIeTKN KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJISIpHAs, HOHHAS,
MeTaJUTMYeCKas)




1.5

ChopMHUpOBaHHOCTh YMEHHI OMPEACIATh XapakTep CpeAbl B BOTHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopmMupoBaHHOCT,  YMEHHS  KJIACCH(PHUIIUPOBATH  XUMHUYCCKHE
pEaKIny MO Pa3InIHBIM pU3HAKaM (YUCITY U COCTABY pPearupyrommx
BEIIECTB, TEIUIOBOMY JG(dEKTy peakmuu, HW3MEHCHHIO CTEleHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpAaTUMOCTH  PEAaKIUH,  yYacTHIO
KaTaJli3aTopa)

1.7

ChopMHUpPOBaHHOCTh YMEHHM COCTaBISTh YpaBHEHHS peakuui
Pa3JIMYHBIX THUIIOB, IIOJHBIE W COKPAIICHHBIC YPABHEHUs pEaKUUU
MOHHOI0 OOMEHA, YYUThIBAsI YCIOBHUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT
J10 KOHIIA

1.8

CdopMupOBaHHOCTh YMEHUI NPOBOJAUTH PEAKIINH, TOATBEPKIAIOLINE
KAUECTBEHHBI COCTaB pPA3JIUYHBbIX HEOPraHWYECKUX BEIIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMupoBaHHOCT, YMEHUH PACKPBIBATh CYNTHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIHHBIX peaKImii IOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca ITUX PEAKIIUMA

1.10

ChopMuUpOBaHHOCT, yMEHUI OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON pEaKUU OT Pa3IM4HbIX (PaKTOPOB

1.11

ChopMupoBaHHOCT, YMEHUW OOBSICHATH XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JICUCTBUS
(mpunnun Jle HaTtenbe)

OO0mmast 1 HeOpraHUYecKask XUMHUS

2.1

CdopmMupoBaHHOCTh, YMEHHUH pacKpbiBaTh cMbIci [lepuoamueckoro
3aKOHA J.N. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONTYI0, OOBSCHUTEIBHYIO W  MPOTHOCTUYECKYIO
byHKIIMHA

2.2

ChopMupoBaHHOCT, ~ YMEHMI  XapaKTEPU30BaTh  AJIIEKTPOHHOE
CTPOCHHE aTOMOB XHUMHYECKHUX J3jeMeHToB 1 — 4 1epuosoB
[Tepuonnueckon cucteMbl xuMuueckux neMeHToB J[.1. Menneneena,
UCTIONB3ysl  TOHATHA  «S-, P-, O-3JeKTpOHHBIE  OpOUTATHY,
«QHEPTeTHYECKUE YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHCHHUSI
CBOMCTB XMMHWYECKHX 3JIEMEHTOB U WX COCJAMHEHUN MO Mepuojam
n rpynnam Ilepuoguyeckoil CHUCTEMBI XUMHUYECKHUX JJIEMEHTOB
J.1. Menneneena




2.3

ChopMupoBaHHOCT, YMEHUHN XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XUMUYECKAE CBOMCTBA HEOPTAaHUYECKHX BEMIECTB  Pa3TUIHBIX
KJIACCOB, TTOJITBEPXKAATh CYIIIECTBOBAHUE TCHETHUECCKOU CBS3H MEKITY
HEOPTaHWYECKMMH  BEIIECTBAMH  C  TOMOIIBIO  ypaBHCHHM
COOTBETCTBYIOIINX XUMHUYECCKUX PEAKIIAN

2.4

ChopMupoBaHHOCT, yYMEHHH  yCTaHABIMBATH PHHAIICKHOCTD
HEOPTraHWYECKUX BEILECTB MO UX COCTAaBY K ONPEAECICHHOMY KJaccy
(rpynne) coenuHeHuM (IPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJLIbI,
OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, aM(OTEepHbIE TUAPOKCHUIBI, COJIH)

2.5

CchopMHUpPOBAaHHOCTh YMEHUHN HUCHOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIs  COCTaBJeHMsT (OpMyJI BEIIECTB M YpPaBHEHMH XHMHYECKUX
peakmii, cucrematudeckyto HomeHknarypy (IUPAC) u TpuBnaibHbie
Ha3BaHMs OTAEIbHBIX HEOPraHWUYECKHX BEIIeCTB (yrapHbld ras,
YIJIEKHUCIIBIA a3, aMMHUaK, TallleHass HW3BECTb, HEraleHas HW3BECTb,
MUTHEBAS COJIA, TUPUT U JIPYTHUE)

2.6

CdopMHpPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHUE CBOMCTBA HEOPraHWYECKUX BEHIECTB  Pa3IMYHBIX
KJIACCOB, MOJITBEPKIATh CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3U MEXKY
HEOPTraHUYECKUMHM  BEIIECTBAMM  C  TNOMOIIBIO  YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA

2.7

CdhopMHUpOBaHHOCTh YMEHHH TNTAHUPOBATH U BBITIOJHATD XUMUYECKUI
HKCIEPUMEHT (Pa3yIoKEHUE MEepOKCcHIa BOAOPOAa B MPHUCYTCTBUU
KaTalau3aTropa, ONpeesieHne Cpebl pacCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEpPCAIBHOTO WHJUKATOpa, BIUSHUE paA3IMYHBIX (HAKTOPOB
Ha CKOpPOCTh XHMHUYECKOM peakIuH, peaklud HOHHOro OOMEHa,
KayeCTBEHHbBIE PEaKIUN Ha Cylb(]ar-, KapOoHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHMSI, pellIeHHe YKCIIEPUMEHTAIbHBIX 33a]a4 M0 TeMaM
«Metamns» u «Hemeramiby) B COOTBETCTBUM C MPaBUIIAMH TEXHUKH
0€30MacHOCTU TMpHU OOpalIeHUH C BEIIeCTBAaMU U JIA0OPAaTOPHBIM
o0OpyIOBaHMEM;  MPEACTABIATH  PE3yJdbTaThl  XUMHYECKOTO
OKCIIEPUMEHTa B (OpMe 3almuCH YpaBHEHUH COOTBETCTBYIOIIHUX
peaxiuii 1 GopMyIHPOBATh BHIBOABI HA OCHOBE STUX PE3yJIbTATOB

2.8

CpopMHpPOBAaHHOCTh YMEHHMM COOIIOJATh TIpaBUJia IOJIH30BAHUS
XUMHUYECKON MOCyl0l M J1abopaTOpHbIM OOOPYJIOBAHHUEM, a TaK¥Ke
npaBuiia OOpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
10 BBIMOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB

2.9

ChopMUpPOBAaHHOCTh ~ YMEHUH  XapaKTepH30BaThb  XUMUYECKUE
MIPOLIECCHI, JIEIKAIUE B OCHOBE MPOMBIILUICHHOTO MOJyYEHHUSI CEPHOU
KHCJOThl, aMMHUakKa, a Takke C(QOPMHUPOBAHHOCTH IMpEACTaBICHUIN




00 O6HII/IX HAaY4YHBIX IIPHUHOUIIAX W 3KOJIOTHYCCKUX HpO6JI€MaX
XUMHUYICCKOI'O ITPOU3BOACTBA

XUMUS U KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTh MPEACTABICHUM O XUMHUYECKON COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa, POJA XUMHUH B TIO3HAHUU
SBJIICHUWA TPUPOJbl, B (POPMUPOBAHMM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOM TPaAMOTHOCTH, HEOOXOIUMOM
JUTSL pellIeHus] MPAKTUYECKUX 3a/a4 U SKOJOTUYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IPUPOJIHOU CpPEJIe

3.2

CdopmMupoBaHHOCTh yMEHUN KPUTUYECKHU AHAJIN3UPOBATH
XMUMHUYECKYI0 HH(OpPMalMIO, MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB
(cpeacTBa MaccoBOi KOMMYHHUKAIMH, ceTh IHTEpHET U apyrue)

3.3

CpopMHpPOBAaHHOCTh YMEHMI COOJIIOAATh MpaBUIa SKOJOTHUUYECKH
11eJ1€CO00pPa3HOr0 TMOBEJICHUS B OBITY U TPYJIOBOM JESATEIBHOCTU
B LIEJIIX COXPAHEHHSI CBOErO 3J0POBbSI U OKPYKAKOUIEH MPUPOTHOM
Cpelbl

3.4

Oco3HaBaTh OMAacHOCTh BO3JICMCTBHSI HA JKUBBIE OpPraHU3MBbI
OIPEJICJICHHBIX BEIIECTB, MOHUMAas cMbICH moka3zaress [1JIK, mosacHaTe
Ha IIpuUMepax Croco0bl YMEHBIICHUS U IIPEIOTBPAIICHHUS UX BPEIHOTO
BO3/ICMCTBUS HA OPTaHU3M YE€JIOBEKa

3.5

CdopmupoBaHHOCTh YMEHUU MIPOBOJIUTH BBIUNCJICHUSA
C UCIIOJIb30BaHUEM MOHATHS «MACCOBAsl J10JIs1 BELIECTBA B PACTBOPE»,
O00OBEMHBIX OTHOIIECHUU Ta30B NPH XUMHUYCCKHUX PEaKIUAX, MacChl
BEIIIECTBA MM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEeMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
TErI0BOTrO 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEILIECTB, MPEBPALLCHNS U COXPAHECHUS SHEPTUH

IIpoBepsieMble 3JIeMEHTBI COACPKAHUS

Kon [IpoBepsieMbll AIIEMEHT COACPHKAHUS
1 TeopeTnueckrue OCHOBBI XUMUHU
1.1 XuMUYecKui diaeMeHT. AToMm. Snpo artoma, H30TONBI. DIEKTPOHHA

000JI0uKa. DHEPreTMYecKUe YpPOBHU, MOIYpPOBHHU. ATOMHBIE OpOUTAIIH,
S-,  p-, d-anementhl. (OCOOCHHOCTHM  pacCHpeNeiCHUs]  JJICKTPOHOB
no oOpOuTalsiIM B AaTOMax »dJEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHAst KOH(GUTYpalus aTOMOB




1.2

[lepnonnueckuit 3akoH u [lepronnueckas cuctemMa XMUMHYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. Cps3p nepuoanyueckoro 3akoHa u Ilepuoanueckon
CUCTEMBbl XUMHUYECKUX »djeMeHToB J[.M. MengeneeBa ¢ COBpEeMEHHOU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CI0KHBIX BEIICCTB
10 TpyIIaM U IepuojiaM. 3HaUYCHUE MEPUOJAMYECKOTO 3aKOHA B Pa3BUTHH
HayKu

1.3

CrpoeHue BemiecTBa. XUMHUYECKass CBS3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJISIpHAsl W TOJISIpHAsi, MOHHAs, MeTajuimdyeckas). MoHsr:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON XUMHYECKOM
CBsi3U (OOMEHHBIN U IOHOPHO-AKIENITOPHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTh. DIEeKTPOOTPUIATEIBHOCTh. CTEEHb OKUCICHUS

1.5

BemiectBa MOJIEKYJAPHOTO W HEMOJICKYJSIPHOTO  CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIIMYECKUX PEIIETOK.
3aBUCMMOCTh CBOWCTBA BEIIECTB OT THIIA KPUCTAJIMYECKON PEIIETKH.
[ToHsTHE O OUCTEPCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Jis BellIeCTBA B paCTBOPE

1.6

Knaccudukanms HEOPraHUYECKUX COEMHEHN. Homenknarypa
HEOPTaHUYECKHUX BEIIECTB

1.7

Xumuueckas — peakuua. — Kmaccudukamuss ~— XMMUYECKUX — peakuui
B HEOPTraHWYECKOW M OpPraHWYECKOW XWUMHH. 3aKOH COXPAHEHHSI MACChI
BEILIECTB, 3aKOH COXPAHCHHSI WM IPEBPALIEHUS SHEPIUU NPU XUMHUYECKUX
peaKkusax

1.8

CKOpOCTh peaKkIuu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (PaKTOPOB

1.9

OOpatumbie peakinu. XUMUYECKOe paBHOBecue. MDaKTOPhI, BIHSIONINE
Ha COCTOSIHME XMMHUYeCKOro paBHoBecus. [Ipunnun Jle [llarense

1.10

DnekTponuTudeckas auccormanus. CuibHbIE M CclIa0ble DJICKTPOJIMTEHIL.
Cpena BOJIHBIX PAcTBOPOB BEIIECTB: KHUCJAs, HEUTpalibHAs, IIEJIOYHAS.
Peakiiun nosHoro ooMeHna

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHBIC pCaKmnu

HCOpFaHI/I‘IGCKa}I XUMUA

2.1

Hemeramnsl. Ilonoxenne HemerannoB B llepuoguueckoin cucreme
xumMuueckux anemeHToB JI.JMI. MeHneneeBa M OCOOCHHOCTH CTPOEHUS
aToMOB. (DH3MYECKHE CBOMCTBA HEMETAIOB. AJUIOTPONHUS HEMETAJJIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yrieposaa)




2.2

XUMHUYECKHEe CBOMCTBA BAKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoma W KpPEeMHHUS) H WX COCAWHCHUH (OKCHIOB,
KHUCJIOPOJACOIEpKAIIUX KUCIOT, BOJAOPOAHBIX coenuHeHuit). Ilpumenenue
BaXXHEUIIINX HEMETAJUIOB U UX COCIUHECHUN

2.3

Meramnsl. [lonoxenue meramioB B Ileprnoanueckon cucteMe XMMHYECKUX
anemeHToB JI.MI. MenneneeBa. OCOOEHHOCTM CTPOEHHS SIEKTPOHHBIX
obOooyexk aromoB MeTayioB. OOmue (u3ndeckne CBOWCTBA METAIIIOB.
CruraBbl METAIJIOB. DIEKTPOXUMHUUECKHUM DSl HATIPSKEHU METAIJIOB

2.4

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX METAUIOB (HATpUM, Kalaui, KaJIbIUH,
MarHui, aJllOMUHHH, ITMHK, XPOM, KeJIe30, MeJb) U UX coeauHeHuni. O0mme
crocoObI TTosTyueHust MmeTasuioB. [I[puMeHeHre MeTamioB B OBITY U TEXHUKE

2.5

['eneTnueckas CBA3b HCOPraHN4CCKHUX BCIICCTB, IIPpUHAIJICKAITNX
K pa3JIMYHBIM KJIaCCaM

XUMUA U KU3Hb

3.1

Ponp xuMuu B 00€CIIEUEHUH PKOJIOTHYECKOM, SHEPIeTHYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTHUM MeAUIMHBI. [loHATHE O Hay4YHBIX METOoJax
MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUN

3.2

[IpencraBnenus 00 OOmMMX HAYYHBIX MPUHLIUNAX TPOMBIIIJICHHOTO
MOJTYyYECHUSI BAKHENIIMX BEUIECTB. YEIOBEK B MUPE BEIIECTB U MATEPHUAJIOB:
BAXHEHUILINE CTPOUTENIBHBIE MATEPHalbl, KOHCTPYKLIMOHHBIE MAaTEpHaJbl,
KPAaCKH, CTEKJIO, KEpaMHUKa, MaTepHUalbl I JJIEKTPOHUKHA, HAHOMATEPUAJIbI,
OpraHUYeCKue U MUHEPAIbHBIC YI00pEHUS

3.3

XuMHUs U 37I0pOBbE UEJIOBEKA: MpaBUJIa HCIOJIb30BAaHUS JICKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOIO MCIOJIb30BaHUS MPENapaTroB OBITOBOM
XUMUH B TIOBCETHEBHOM JKU3HU
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