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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa Mo XMMHUU Ha ypOBHE CpeAHEero oOIiiero obpazoBaHus pa3zpaboTaHa
Ha OCHOBE TpeOOBaHMWU K pe3yJibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTEbHON
MpOrpaMMBbI cpeiHero olmiero oopasoBanus, npeactaBieHHbx B PI'OC COO, ¢ yuetom
Konnenmuu mnpenogaBanusi ydeOHOTO mpeamera «XuMHs» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoit ®denepaiiuu, pealn3yonMX OCHOBHBIE 00pa3oBaTENbHBIC
IPOrpaMMbl, 1 OCHOBHBIX TOJIOKEHUM (penepanbHOi pabodeil mporpaMMbl BOCIUTAHUS.

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTrpaMMbl IO XUMHH, K OMPEAEICHUI0 O0IIei
CTpaTeruu OOy4YeHUs, BOCIIUTAHUS U Pa3BUTHUSL O0YyYarOUIUXCS CPEICTBAMHU Yy4eOHOTrO
npeamera «Xumus» g 10-11  xmaccoB Ha 0a30BOM  YpPOBHE COCTaBUJIU
koHuentyainbHple mojioxkeHus OI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHus, pE3yJabTaTOB OOy4deHHs M TpeOOBaHMM K YPOBHIO IOATOTOBKU
BBIMTYCKHUKOB.

B cooTBercTBUM ¢ MAaHHBIMHU TMOJIOKCHUSAMH TporpamMMma Mo XuMUHU (06a30BBIN
YPOBEHb) Ha YPOBHE CPEAHETO 001IEro 00pa3oBaHMUsL:

yCTaHaBJIMBaeT 00s3aTeibHOE (MHBAPUAHTHOE) TMPEAMETHOE COJIepKaHMUeE,
OTIpE/IETISICT KOJNYECTBCHHBIEC M KAUeCTBEHHBIC €r0 XapaKTePUCTHKU HA KaXKIOM JdTare
M3YYCHHUS TPEAMETa, MPeIyCMaTPUBACT MPHUHIIUIIBI CTPYKTYPUPOBAHUS COACPKAHUA U
pacnpeneneHus ero mno KjiaccaM, OCHOBHBIM pa3feliaM U TeMaM Kypca;

JaeT TMPUMEPHOE pachpe/ielieHne y4eOHBIX YacOoB IO TEMAaTHUYECKUM pasjieliaMm,
PEKOMEHyeT MPUMEPHYIO MOCIEA0BATSIIBHOCTh M3YUYEHHUS OTACIBHBIX TEM Kypca C
Y4E€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH, JJOTUKH y4eOHOTO MpoIiiecca,
BO3pACTHBIX OcoOeHHOocTel oOyuatomuxcs 10 — 11 kmaccos;

JaeT METOAMYCCKYI0 HWHTEPHPETAHIO IeJeH H3ydeHUs MpeaMeTa Ha YpPOBHE
COBPEMCHHBIX IPHUOPUTETOB B  CHCTEME CpeIHero obmiero  oOpa3oBaHUs,
coJiepKaTeIbHOW XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM MpPOrpaMMbl CpPEIHEro oO0mero o00pa3oBaHus  (JUYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIHLHOMN
AESTENbHOCTH O0ydYaromierocsi Mo OCBOEHHUIO cojaepkanus mpeameta. [lo Bcem
Ha3BaHHBIM TIO3UIUSAM B TIPOrpaMMe 10 XHMHH COOJIOZICHAa MPEEMCTBEHHOCTH C
benepaapHOi paboyveil MporpaMMoi OCHOBHOTO O0IIIero o0pa3oBaHuUs MO XUMUN  (JIIs
8-9 knaccoB 00pa3oBaTENbHBIX OpraHU3alMi, 0a30BbIN YPOBEHB).

[IporpaMmMa 1O XHMHH SBIIICTCS OPHCHTHPOM JUISI COCTaBJCHUS pabOuMx
MporpamMM, aBTOPHI KOTOPHIX MOTYT MPEAJIOKHUTh CBOM TOAXON K CTPYKTYPHUPOBAHHIO
U TOCJIEI0OBAaTeIbHOCTH HW3Y4YeHHsS Y4eOHOTrOo MaTepuana, a TaKXKe CBOE BHUICHHE
OTHOCHUTEJILHO BO3MOXKHOCTH BBIOOpAa BapHaTHUBHON COCTABJISIONMICH COJEPIKAHUS
MpeaMeTa TOMOJHUTEIHHO K 00s3aTeIbHON (MHBAPUAHTHOM) YaCTH €T0 COJICPIKAHMSI.

Xumuueckoe oOpa3oBaHME, TOJy4aeMOe BBIMYCKHUKAMH 00111e00pa30oBaTeIbHON
OpTaHUW3allH, SBISICTCS HEOTHhEMJIEMOM YacThl0 WX OOpPa30BAaHHOCTH U CIYXKHUT
3aBEPIIAOIIMM ITATIOM Peai3aIii Ha COOTBETCTBYIONIEM 0a30BOM YPOBHE KITFOYEBBIX

IIEHHOCTEH, MPUCYIIUX IEJOCTHOM CHUCTEME XMMHYECKOro oOpaszoBaHus. KiroueBbie
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[EHHOCTH KacaloTCs MO3HAHHWsS 3aKOHOB MPHUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHUS
U o0mel KyJabTypbl YEJIOBEKA, a TaKXKe 3KOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHUS
K CBOEMY 3J0pOBBIO M NPUPOJHOM cpene. Peamnsyercs xumumyeckoe oOpa3zoBaHUE
oOydJaronuxcsi Ha YpPOBHE CpEAHEro o0O0mero oOpa3oBaHHUS CpPEACTBAMU Y4eOHOTO
npeaMeTa « XUMH», COIEPKaHUE U IIOCTPOCHHUE KOTOPOTO OIIPEAEIICHBI B IPOrpaMMe 110
XUMHH C YY4€TOM CIeUU(PUKN HAyKH XUMHH, €€ 3HaYCHHUS B MO3HAHUU MPHUPOABI U B
MaTepualbHOW JKW3HU OOILIECTBA, @ TAKXKE C YYETOM OOLMX MLeJied U NPUHLHUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETr0 0011Iero 00pa3oBaHusl B
Poccuiickon ®@enepanum.

[Ipu dopmupoBaHun coaepkaHus NpeaMeTa «XHUMHS» YUTEHBI CIEIYIONINe
MOJIOKEHUS O crienu(pUKe U 3HAYEHUH HAyKU XUMHUU.

XHUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B CO3/IaHUH
HOBOM 0a3bl MaTepuaiabHOM KyJNbTYphl, BHOCUT CBOM BKJIaJ B (OpPMHpPOBaHUE
paloOHAIbHOIO HAyYHOTO MBIIUIEHHUS, B CO3JaHUE IIEJIOCTHOIO IpeICTaBiIeHUs 00
OKpYXaIoIlleM MHpE KaK O €JUHCTBE NPHUPOABl U YEIOBEKa, KOTOpoe (popmupyercs B
XMMHUU Ha OCHOBE MOHUMAaHHSI BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEro MUpa, OCO3HAHUS
B3aMMOCBSI3M MEXIY CTPOCHHEM BEILECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIACTAIMU
MIPUMEHEHUS.

CoBpeMeHHass XMMHS Kak HayKa CO3MJATelbHas, HayKa BBICOKHX TEXHOJIOIMM
HampaBJieHa Ha pellieHue T00albHbIX IPOOJIEM YCTOWUUBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUUECKOM, NHUIIEBON, HSKOJIOTHYECKOW OE30MacCHOCTH U OXPaHbI
310pOBbs. T€CHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMUsS CTaJla
HEOTHEMJIEMON YacCThI0O MHUPOBOM KYJBTYpbl, HEOOXOIMMBIM YCIOBHUEM YCIEUIHOTO
TPyJa U )KM3HU Ka)KJ0r0 4jeHa OOLIeCTBa.

B cooTBeTCTBUY C 00IIMMH LETSIMU U TPUHIIUIIAME CPETHET0 O0LIEro o0pa3oBaHus
conepxkanue mnpeamera «Xumus» (10 — 11 kmaccel, 06a30BBI ypOBEHb H3Y4YEHUS)
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOJArOTOBKY OOYyYaroLUXCs,
HEOOXOAMMYIO MM JJisi BbIPAOOTKM MHMPOBO33PEHUECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOUEHHUS! B JKM3Hb COLIMyMa, MPOJOJDKEHUS 00pa3oBaHUs B Pa3IMYHBIX 00JACTX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEMN.

CocTaBisOMUMH TpeAMeTa « XUMUs» ABISIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xumus» U «O0111as U HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBJSIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUWA MO HEOPraHMYECKOU
XUMUU (C BKIIOUYCHHEM 3HAHWK W3 OOmeld XWMHH) W OPraHUYeCKOW XHUMHH.
@opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUU TPU HM3YyYEHUH MpeAMeTa O00ecrneyruBaeT
BO3MOXHOCTh PACCMOTPEHMS BCETr0 MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUU XUMUHU.

Crpyktypa comepxaHusi KypcoB — «Opranudeckas xumus» u  «OO1as u
HEOopraHuyeckas XuMus» c(hOpMHUpPOBaHA B IPOTrPaMMeE M0 XUMUHU Ha OCHOBE CUCTEMHOT'O
MOJIX0Ja K U3YYEHHI0O Y4YyeOHOro marepuajia M OOYyCJIOBIIEHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
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OpPraHMYECKON XUMHUH BEIECTBA PACCMATPHBAIOTCS HAa YPOBHE KIIACCHYCCKOW TEOPUHU
CTPOCHHUSI OPraHMYECKHX COCIMHEHMI, a TaKKe Ha YPOBHE CTCPECOXUMHUYECKUX U
AJICKTPOHHBIX MPEJICTABICHUIA O CTPOCHUH BelecTB. CBeJCHMS 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJICBOJOPOJOB JIO CIIOKHBIX OHOJOTMYCCKH
aKTUBHBIX COCAMHEHWH. B Kypce opraHuyeckol XUMHH TOJIY4alOT pa3BUTHUEC
c(OpMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 0OMIIero oOpa3oBaHHs IE€PBOHAYAIHHEIC
NPEACTABICHUS O XHMHYECKOH CBSI3M, KIacCH()UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOWCTB BEIICCTB OT MX CTPOCHHS, 0 XUMUICCKOM PEAKITUH.

B npeamere «Xumus» 6a30BOro YpOBHS pacCMaTPUBACTCS M3YUYCHHBIM Ha YPOBHE
OCHOBHOTO 0O0IIEro 0Opa30BaHUS TEOPCTHYCCKUM MaTepuall U (PaKTOJIOTHUYECKHUEC
CBEJICHHSI O BEIIECTBaX W XUMHUYECKOW peakimu. Tak, B 4aCTHOCTH, B Kypce «OoOmas
¥ HEOpraHWYeCKas XHMHUS» OOYYaroUUMCS MPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATh
3HAYCHHUE TMEPUOJAMYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U  METOJOJIOTHYECKHUX
MO3UIMH, TIyOXKe IOHATh HCTOPUYECKOE H3MeHeHHe (YHKIMHA 3TOro 3aKoHa —
oT 00o0Iaroiel 10 00BACHSIONIEH 1 MPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHW O BaXKHEHIIMX BEIIECTBaX, WX COCTaBE, CTPOCHUH,
CBOWCTBaX M MPUMCHCHHH, a TaKK€ O XUMHYCCKMX PEAKIMIX, MX CYIHOCTH H
3aKOHOMEPHOCTSX MpOTeKaHus jomoHsercs B kKypcax 10 u 11 kimaccoB aneMeHTamMu

coJiepKaHus, UMEIOIUMHU KYJIbTYpPOJIOTHUYECKUN U MPUKIAHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3H XUMUHU C IPYTUMHU HayKaMH, PACKpHIBAIOT €
pOJIb B TO3HABATEILHOW W TMPAKTUYECKON JIEITEIbHOCTH YEOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHUS K MPOIIECCY TBOpUECTBA B OOJACTH TEOPUU W MPAKTUUYECKHUX
MPWIOKEHUH XUMHUHU, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAUMMBIX TMpOOJIieMax, CBSI3aHHBIX C XUMHEHW, KPUTHUYECKH OCMBICIUBATH
“H(OPMAITHIO U PUMEHSTH €€ JIJIs TIOTIOTHCHUS 3HAaHUN, PEeIICHUS HHTCIICKTYaTbHBIX U
AKCIIEPUMEHTATILHBIX HCClIeIoBaTeIbCKUX 3aaa4d. Coaepikanue yd4eOHOro mpeamera
«Xumus» JAAaHHOTO  ypPOBHS  M3YYEHHS OPHEHTHPOBAHO Ha  (POpPMHUPOBAHUE
y 00y4Jaromuxcs MUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMaHUs (puiocodckux uaei,
TaKMX KaK: MaTepuajbHOE€ EJUHCTBO HEOPTaHUYECKOr0 W OPTraHMYeCcKOro MHpa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM UM CTPOCHHEM, IO3HABAEMOCTH
MIPUPOHBIX SIBJICHUH MTyTeM AKCIICPUMEHTA M PEIICHUS MPOTHBOPEUUI MEKTYy HOBBIMH
dakTaMu U TEOPETUYECKUMH TMPEANOCHIIKAMHA, OCO3HAHUE POJIM XHMHUU B PEIICHUH
AKOJIOTMYECKUX TpoOJieM, a Takxke MpobJieM cOepexeHUs] IHEPTreTUUECKUX PECYpPCOB,
CBIPbSI, CO3/ITaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B mmane pemreHus 3aga4 BOCIUTAHUS, Pa3BUTHS U COIMAIM3AIIMN O0YYaIOIINXCS
PUHATHIC TTPOTPAMMOM MO XUMHUH ITOXOIbI K OTIPEICTICHUIO COJICPKaHMUS B TOCTPOCHUS
npeaMeTa MpeayCMaTpUBAOT (OpMHUpPOBAHUE Yy OOYyYarOUIUXCS YHUBEPCATbHBIX
y4eOHBIX JCHCTBUI, UMEIONMNX 0a30BOC 3HAYCHHUE JIJIS PA3TUIHBIX BUIOB JICATEIHHOCTH:
pemeHus mpoOeM, MOUCKA, aHaM3a U 00padOTKM WHGPOPMAIMK, HEOOXOIUMBIX IS
MpUOOPETEHUsI  OMbITa TMPAKTUYECKOM U HMCCIEAOBATENBLCKOM  JESTEIBHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B IIO3HAHWH XHUMUM.

B nmpakTtuke npenogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHuUs
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TaKk U Ha YPOBHE CPEIHEro 0o01ero o0pa3zoBaHusl, IPH OMpPENEICHUH COAEPKATEIbHON
XapaKTepUCTHKNA UEeJed U3Y4YEHUs [MpPEeIMETa HaMpaBICHUEM IEPBOCTEIICHHOM
3HAYUMOCTH TPAAUIIMOHHO TPHU3HAETCS (DOPMHUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON IEATEIbHOCTH YEIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METONMYECKON TOUYKH 3PEHUSI TaKOW
MOJXO0/J K OIPEICIICHUIO LIEJEN U3YYEHUS IPEAMETA SIBJIIETCS BIIOJIHE OMPABJAAHHBIM.

['maBHBIMU LENAMHM M3YyYE€HUS MpeaMeTa «XHUMHsS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHust Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMHupOBaHHE CUCTEMBI XMMHYECKUX 3HAHUN KaK BaKHEUIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MUpPA, B OCHOBE KOTOPOW JIE)KAT KIIKOUEBBIE MOHSTHS,
(dbyHIaMEeHTaJIbHbIE 3aKOHBl M TEOPUM XHMMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHW MHPOBO33PEHUECKOT0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHpOBaHHE W pPa3BUTHE TMPEJCTABICHUN O HAY4YHBIX METOJIaX IO3HAHUS
BEIIECTB W XHUMHYECKUX pEaKIHil, HEOOXOIUMBIX JUIsi MPUOOpPETEHUsS YMEHUMH
OPUEHTUPOBATHCSA B MUPE BEIIECCTB U XUMUUECKUX SBJICHUM, UMEIOIIMX MECTO B MPUPOJIE,
B [IPAKTUYECKOW 1 MOBCETHEBHOM KU3HMU;

pa3BUTHE yMEHHUH W CIIOCOOOB NEATETHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM H
OOBSCHCHHEM XUMHYECKOTO OJKCIIEPUMEHTa, COOIIOJCHUEM TIPaBWII 0E30MacHOTO
oOpallleHHsI ¢ BEIECTBAMM.

CopepxaTenbHas XapaKTePUCTHKA TIeJIeH U 3a1a9 U3YICHHS PEAMETA B IPOTPaMMe
0 XMMHH yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMU B
cucteMme cpeaHero obmero oopa3zoBanus. CeroiHs B MpENogaBaHUM XUMHH B OOJIBIIICH
CTETICHU OTAACTCS MPEAMOYTCHUE MPAKTUICCKON KOMITOHEHTE COACp)KaHUS OOydCHHS,
OPHEHTHUPOBAHHOW Ha TOJIMOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpTaHHU3aInH,
BJIQJICIONIETO HE HA0OpOM 3HAaHMM, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHUSMH aKTHBHOTO TOJTYYEHUs 3HAHWA W TIPUMEHCHHS UX B peabHOU
KU3HU VIS pEIICHUS TPAKTUYECKUX 3a]1ad.

B sToi1 cBA3M mpu u3ydeHHM npeaMera «XUMHS» JOMUHUPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKKE 1IETU U 337241, KaK:

afganTamys OOYyYalolMXCS K YCJIOBHSM JIMHAMUYHO Pa3BHBAIOLIETOCS MUPA,
(dbopMHUpOBaHNE WHTEIUICKTYaJIbHO Pa3BUTOW JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSTEIIPHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00y4aromMXcsl KJIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHM ),
UMEIOINX YHUBEPCATHLHOES 3HAYCHUE IS PA3IUYHBIX BUIOB JICATCIBHOCTH: PEIICHUS
npoOjeM, TOWCKa, aHaiau3a U o0paboTku uH(OpMaIuu, HEOOXOIUMBIX IS
NPUOOPETCHUS OIBITa ACATEIBHOCTH, KOTOpas 3aHWMAeT BaXKHOE MECTO B IO3HAHHH
XUMUH, a TaKXKe JUIsl OIEHKW C TO3UIMA JKOJOTMYECKOW Oe30MacCHOCTH XapakTepa
BIUSTHUS BEIIECTB M XMMHUYECKUX IMPOIECCOB HA OPTaHU3M YEJIOBEKAa W TPUPOIHYIO

cpeny;



pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEUIEKTYalbHbIX U TBOPYECKHUX
CIIOCOOHOCTEN O00YyYarolUXCsi: CIHOCOOHOCTH CaMOCTOSITENBHO MPHUOOpETaTh HOBbBIE
3HaHUSA MO XWMHUU B COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTSMH, HCIOJIH30BAThH
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JUI MIOMCKA M aHATTU3a Y4eOHOM 1 Hay4HO-
NOMYJISIPHOM UHPOPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dopMupoBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHUBHOTO M JIOTUYECKOTO
MBIIUIEHNS, HaOJII0IaTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOIUMBbI, B YACTHOCTH, TMpU I[UJIAHUPOBAHMM M TMPOBEJCHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTAHUE Y 00yYaromuxcsi yOexKJeHHOCTH B TYMaHUCTUYECKON HAPaBIEHHOCTH
XUMHUHU, €€ BaXXHOM pOJIM B PEIICHUU TJIOOAIBbHBIX MPOOJIeM palUuOHAIBHOTO
MPUPOJONOIb30BAHMS, IIOMOJHEHHUSI JHEPreTUYECKUX PECYpPCOB M COXpaHEHUS
OPUPOJTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOro OTHOILEHUS K
OpUPOJIE M CBOEMY 3JI0pPOBbIO, a TaKKe HPUOOPETEHUS OIbITa HUCIHOJIb30BaHUS
MOJTYYEHHBIX 3HAHUU JJISI TPUHSATHUSI TPAMOTHBIX PEIICHUM B CUTYyalUsAX, CBS3aHHBIX C
XUMHUYECKUMU SIBJICHUSIMH.



COLEPKAHUE OBYUYEHMUSA

10 KJIIACC

Teoperuyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[IpenMeT oOpraHWMYECKON XHMHH: €€ BO3HHKHOBEHHE, Da3BUTHE M 3HAYCHUC B
MOJIyYCHUH HOBBIX BEIIECTB M MaTEPHAIOB. Teopwsl CTPOSHUS OPTaHUYECKHX
coenunennit A.M. bytiiepoBa, ee OCHOBHbIC MOyOXKeHUSA. CTpPYKTYpHBIE (POPMYJIIbI
OpPraHMYECKUX BeIecTB. |'omomnorusi, m3oMepusi. XUMHUYECKas CBA3b B OPTaHUYCCKUX
COCTMHECHUSIX — OJTMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccuUKAIMM OpPraHWYECKHUX BemecTB. HomeHkmatypa
OpPTraHUYECKUX COCTUHEHUN (CHCTeMaTHYeCKasi) M TPUBUAIbHbBIC Ha3BaHUS BOKHEUIIINX
Ipe/ICTaBUTENIeH KJIaCCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTATbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HaKOMJIEHHE C O0pa3laMH OpPraHWYEeCKHX BEIIECTB M MaTepHaliaMd Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OpPraHMYEeCKUX BEIIECTB, HAOIIOJICHUE |  ONHCAHHE
JIEMOHCTPAIIMOHHBIX OTBITOB TIO MPEBPAIIEHUIO OPTaHUYECCKIX BEIIECTB MPU HarPEBaHUU
(ru1aBnienue, 0OyTIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psill. MeTaH U 3TaH — NPOCTEHIINE
IOPEICTAaBUTENIN AJIKAHOB: (PU3NYECKHE U XMUMHUYECKUE CBOMCTBA (pEakUMM 3aMelleHUs
Y TOpPEHUS ), HAX0XKICHHE B PUPOJIE, OJYUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUU psAd. OTWIEH W IPONWIEH —
OpocTeiilne NpeCTaBUTENN aAJIKEHOB: (PU3MUYECKUe U XUMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIApATAllMM, OKHUCJICHHS U MOJMMEpPU3aLUN),
IIOJIyYEHHE U NIPUMEHEHNE.

Ankaauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKME CBOMCTBa (peakuus mnonuMmepusanuu). [loaydeHne CHHTETHYECKOTO
KaydyKa 1 pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUN Psif. AUETHUIEH —
MPOCTEUILINI MPEACTABUTENh AJIKMHOB: COCTAaB, CTPOCHUE, (PUBNYECKHE U XUMUUYECKUE
CBOMCTBa (peakuMu TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THUApPATAllUH, TOPEHUS),
ITOJIyYE€HHUE U IPUMEHEHHE.

Apenbl. benson: cocras, cTpoeHre, PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakLun
TraJIOTEHUPOBAHUSI U HUTPOBAHHUSA), MOJIyYeHUE M MpUMEHEeHHE. TOKCHYHOCTh apeHOB.
I'eHeTnueckast CBA3b MEXIY YIVIEBOJOPOJAMHU, NPHHAMIEKAIIMMH K Pa3IHYHBIM
KJIACCaM.

[IpupoHble UCTOYHUKHU YTIAEBOAOPOIOB. [IpupoaHblii ra3 U NomyTHble HEPTIHBIC
ra3el. Hetp 1 ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMuueckuii, KatanuTHueckuii), muponus. I[Ipoayktsl mepepaboTku HedTH, HUX
OpPUMEHEHUE B TPOMBIIUIEHHOCTH U B ObITy. KaMeHHbBI yrojib W MPOJIYKTHI €ro
nepepadoTKH.



OKCIEpUMEHTAIbHbIE METOJIbl HM3Y4YeHHUsI BEIIECTB M WX MPEeBpalllCHUN:
O3HAaKOMJICHHE ¢ 00pa3IaMy IUIacTMacc, KaydyKoB M pe3uHbl, Koyuiekinn «HedTb» u
«YTOnb», MOJETUPOBAHUE MOJIEKYJ] YIJIEBOJOPOJAOB U TaJOT€HONPOU3BOJHBIX,
MIPOBEICHHE MPAKTHUECKOU PaOOTHI: TIOJyYCHHUE dTUJICHA M M3yYCHUE €T0 CBOWCTB.

Pacuetnsie 3apaun.

Boluucienus no ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00beMa, KOJIUYECTBA
MCXOJTHOTO BEILIECTBA UJIM MPOTYKTA PEAKIINH IO U3BECTHBIM Macce, 00beMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MUJIU MPOYKTOB PEAKIIHH ).

Kucaopoaconep:kamnue opranudeckue coeJUHEeHUs

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOEHUE, PU3NUECKUE U
XUMHUYECKHME CBOMCTBA (pEaklMM C AKTUBHBIMU METaJIaMH, TajJOTr€HOBOAOPOJAMH,
ropeHue), npuMeHenre. BogopoiHbie CBSI3M MEXIy MOJIEKyJaMu crnupToB. [leficTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUJICHTIIMKOIb U TJIMIIEPUH: CTPOCHUE, GU3HUECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakus Ha MHOTOATOMHbIE€ CIUPTHI). JleiicTBHE HAa opraHu3M uesioBeka. [IpumeHenue
[JIMIEPUHA U STUJICHTIIUKOIIS.

deHOo: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue deHona.

Anpaerujipl. @opManbIeru, aleTanbAeTUl: CTPOCHHE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKUCIICHHUSI 1 BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUHU ), OJTyUeHNE
U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT M YKCyCHas
KHCJIOTHI: CTpOeHUE, GU3NICCKHUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs Kilacca
KHUCIIOT, peakius »Tepudukanuu), TMojJydeHrne u mnpuMmeHenue. CreapuHOBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJACTABUTENM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIECE JICUCTBHE.

Crnoxxable dQUpPbl KaKk MPOU3BOJAHBIC KapOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buojgoruueckas poJib JKUPOB.

VYrieBoabl: cocTaB, KiacCUpUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mroko03a — mpocTeliuii MOHOCaXapul: 0COOEHHOCTH CTPOCHUSI MOJICKYJIbI, (PU3nYecKue
U XUMUYECKHEe CBoOMCTBa (B3ammojeiictBue ¢ rumapokcuaoM Mmenu(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcumaa cepedpa(l), BoccranoBieHue, OpOKEHHE TITIOKO3bI),
HaxOXJIEHWE B TMPUPOJE, TPUMEHEHHE, Onosiorudeckas poib. dotocunre3. Opykrosa
KaK U30MEP TITIOKO3bI.

Kpaxman u nemittono3a kak npupoiHble nonuMmepsl. CTpoeHue Kpaxmana U
1eJUTI0103bl. PU3UYECKHE U XUMUYECKUE CBOMCTBA KpaxMaia (TUIpoJin3, KaueCTBEHHAs
peakIus ¢ HoaoMm).

DKCIepUMEHTaIbHBIE METO bl U3YUEHHUSI BEILIECTB U MX MIPEBPAICHUI: IPOBEICHUE,
HaOMIOZICHUE W  ONMUCaHUE JEMOHCTPAIlMOHHBIX  OIBITOB: TOPEHHUE CIHPTOB,
KaueCTBEHHbIC PEaKIMU OJHOATOMHBIX CIHUPTOB (OKHCJIEHHUE JTaHOJa OKCHUIIOM
Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIIEPUHA C THAPOKCHUIIOM



meau(Il)), anpaernnoB (okuciaeHHEe aMMHUAYHBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcugom  meau(ll), B3aumojelicTBue Kpaxmallia € MOJIOM), MPOBEICHUE
MPaKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHUCIIOTHI.

Pacuetnsie 3apaun.

Brluucienus no ypaBHEHUIO XUMHUYECKOW peakuuu (Macchbl, 00beMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMUd IO M3BECTHBIM Macce, O0bemy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEHIECTB MM MPOAYKTOB PEAKIIUH).

A30TcoAep:Kale OPraHudecKue CoeJuHEeHU s

AMMHOKHCIIOTHl Kak amM(OTepHbIE OpraHWYecKue coequHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMEpE TIUIMHA). bruojgornueckoe 3HaueHHe
aMuHOKuUCTOT. [lenTusl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHenus. [lepBuunasi,
BTOpUYHAS U TPETUYHASI CTPYKTypa OENKOB. XUMUYECKHE CBOMCTBA OCJIKOB: THAPOIU3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIuy Ha OCJIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBpallleHNI: HAOI0/IeHE
U OMNHCAaHUE JEMOHCTPAIMOHHBIX OINBITOB: JIEHATypalus OEJNKOB MpU HarpeBaHUH,
I[BETHBIE PEAKIIUU OCIKOB.

BricokoMosIeKy IS pHBIEC COCIMHEHUS

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUWA: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHD ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEpPU3ALHUs U
MTOJIMKOHICHCALHS.

OKCHNEpPUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX NPEBPALLICHUI:
O3HAaKOMJIEHHWE € 00pa3lamMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBSI3€M INPU M3YYEHUM OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 MCMOJb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATHUM, SIBJISIONIMXCS CUCTEMHBIMH JJI1 OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6111e ecTeCTBEHHO-HAYYHBIC TIOHITHS: SBJICHHE, HAYYHBIHN (haKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHaJu3, CUHTE3, KJIaCCU(PUKALIUS, EPUOJIUYHOCTh, HAOIIOIEHNE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHM
YpOBEHb, BEUIECTBO, TeJIO, O0bEM, arperaTHoe COCTOSHUE BellecTBa, (hU3UUECKUe
BEJIMYMHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, Ouochepa, OOMEH BEIIECTB B OpPraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (OCJIKH, YTIE€BObL, )KUPbI, (HEPMEHTHI).

['eorpadusa: muHepanbl, TOPHbIE MOPOAbI, MOJIE3HBIE MCKOMAEMbIE, TOILIUBO,

PECYPCHI.



TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAlMOHAJILHOI'O IMMTAHWUA, MOIOIIUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIaApaThl, MATCPHUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMMU

XHUMHUYECKUN 3J€MEHT. ATOM. Sapo atroMa, M30TOMbI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTMYecKue YpPOBHH, IOAYPOBHH. ATOMHBIE OpOWTaHM, S-, P-, 0- 3JICMCHTEHL.
Oco0eHHOCTH pacipenesieHus 3JIEKTPOHOB M0 OPOUTANISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucrema XuMuU4eckux 3iaeMmeHToB JI.1.
MenpneneeBa. CBsA3b EPUOINYECKOT0 3aKoHA U [leproauyeckoil cucTeMbl XUMUYECKUAX
anementoB JI.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOCHHMS aTOMOB.
3aKOHOMEpPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTBIX M CJOXKHBIX BEHIECTB MO TPYIIAM U MEPUOJaM. 3HAYCHUE MEPHUOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. BUbl XUMHUUYECKOM CBsI3U (KOBAJICHTHAs
HEeMoJIApHAsi U TOJSIpHas, HMOHHAs, MeTaUindyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOM XMMHUYECKOU CBsI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas
CBSI3b. BalleHTHOCTB. DIJIEKTPOOTPULIATENBHOCTD. CTENEeHb OKUCICHUA. IOHBI: KaTHOHBI
Y aHWOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALUIMYECKOU PELIETKH.

[TonsTue o0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUIHBIE PacTBOPBI. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuil. HoMeHkiatypa HEOpraHMUeCKHX
BEIIECTB. ['€eHeTHUeCcKass CBA3b HEOPTaHWYECKHWX BEUIECTB, MNPUHAICKANUX K
Pa3IMYHBIM KJaccaM.

Xumnueckas peakius. Knaccupukanuss XuMUYECKUX peakIui B HEOPraHMYECKOU
W OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBpAICHUS YHEPTUU TIPU XUMUYECKUX PEaAKIUAX.

CKOpOCTh pEakIuu, €€ 3aBUCUMOCTh OT pazIuyHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMudeckoe paBHoBecre. DakTOphl, BIAUSIONIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

OnekTpoiutuueckas nuccouuarus. CuiabHble W cliadble 3ekTponuThl. Cpena
BOJIHBIX PAacCTBOPOB BEILIECTB: KHUCIAs, HEUTpajbHas, LejaouHas. Peakium HOHHOrO
oOMeHa.

OKuCIUTETEHO-BOCCTAHOBUTELHBIE PEAKIUU.
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OKCIEpUMEHTAIbHbIE METOJIbl HM3YyYEeHHUsI BEIIECTB M HUX MpeBpalleHUN:
nemoHcTpanus Tabmmn «llepuogmdeckass cucremMa XUMHYECKuUX dieMeHToB JI.M.
MenneneeBa», HW3y4eHHE MOJAEICH KPUCTALIMYECKUX PEIICTOK, HaOMI0IeHne |
OMHCAaHUE JACMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (Pa3IoKEHUE MEPOKCHAA
BOJIOPOJIa B MPUCYTCTBUM KaTalnd3aToOpa, OMpPEACIICHUE CpPEIbl PacTBOPOB BEIECTB
C MOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOPA, PEAKIMA MOHHOTO OOMEHa), MPOBEJCHUE
MpakTH4ecKor paboThl «BrusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMN
pEeaKIm».

Pacuetnsie 3amaumn.

Pacdetsl Mo ypaBHEHUSIM XUMUYECKUX PEAKLHI, B TOM YHCIIE TEPMOXUMHYECKUE
pacyeThl, pacueThl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.
Heopranuyeckast xumust

Hemeramnsl. Ilonoxenue HemetamioB B Ilepuoguueckoil cuctemMe XMUMHUYECKHUX
sanemenToB J[.W. MenzaeneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DPU3HMYECKUE CBOMCTBA
HEMETaJVIOB. AJUIOTPOIUS HEMETAJUIOB (Ha mpuUMeEpe Kuciopona, cepwl, ¢ocdopa u
yriepoza).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriepojsa U KpeMHHS]) U UX COCAUHEHUM (OKCHIOB, KHUCIOPOICOACPKAIIUX
KHCJIOT, BOJIOPOJHBIX COCTMHEHHN ).

[IprumeHeHnEe BAXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUU.

Meramnel. Ilonoxxenne wetawioB B llepuonnueckon cuCTEME XHMHYECKHX
sanemeHToB J[.M. MenneneeBa. OcoOOEHHOCTU CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB. OOmue  ¢u3mdeckue cBodicTBa MeTtaioB. CIiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METaIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAJIOB (HATPUM, KW, KaJlbIIUi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COCTUHEHUM.

OO61mue criocoObl oJIy4eHHs MeTaIJIOB. [I[pruMeHeHre MeTaioB B ObITY i TEXHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAICHUN: U3YyUYEHUE
koiekiuu ~ «MeTtaiiel W CIUIaBbD»,  00paslloB  HEMETaNIOB,  pEIUICHHUE
OKCTIEPUMEHTAIBLHBIX  3a7a4, HaAOMIOJIEHHE W  ONHCaHWE JIEMOHCTPAIMOHHBIX
U 7a00paTOPHBIX OMBITOB (B3aMMOCHCTBUE THAPOKCHUIA ATIOMUHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoYei, KaueCTBEHHBIE PEaKIIUU Ha KATUOHBI METAJLJIOB).

Pacuernsie 3amaun.

Pacuerst maccel BemiecTBa WM OOBEMa Ta3OB IO H3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM 00bEeMy OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacUeThl
Macchl (00OBeMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUU, €CJIM OJHO W3 BEIIECTB
UMeEET MPUMECH.

XuMus v xxu3Hb. MeKnpeaMeTHbie CBSI3H

Ponp xumum B oOecrnie4eHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLIHM.
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[IpencraBnenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILJIEHHOTO MOJYyYEHHUs
BaKHEHIINX BEIIECTB.

YesioBEK B MUPE BEIIECTB U MAaTEPUATIOB: BAXKHEHMIINE CTPOUTEIbHBIE MAaTEPHAIIBI,
KOHCTPYKI[MOHHBIC MaTepHasibl, KpAaCKH, CTEKJIO, KEpaMHMKa, MaTepHasbl I
ANIEKTPOHUKH, HAHOMATEpPHUaJIbl, OPraHUYECKNE U MUHEPAJIbHBIE YI0OPEHHUS.

XUMHUSLT W 3[0pOBbE 4YEJNOBEKAa: MpaBW/a HCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MacHOTO WCIOJIb30BAaHUS MPENapaToB OBITOBOM XUMHUU
B IIOBCEHEBHOU KU3HU.

Peanuzanuss MeXnpeIMETHBIX CBA3EH NMPU U3YYeHUU OOLIEeld W HEOPraHHYECKOU
xumuH B 11 Kjacce OCyIIeCTBISIETCS Yepe3 MCIOIb30BaHHE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHHA, TaK W MOHATHW, SBIIOIIMXCA CHCTEMHBIMH JUISl OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OO11ue ecTeCTBEHHO-HAY4YHbIE MOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIu3, CHUHTE3, KIacCU(pUKalus, TI[EePUOJUYHOCTh, HAOJIOIEHUE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepusi, SHEPrHsi, Macca, aToM, IIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJa, JHEPreTUUECKU YpOBEHb, BEILLECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHWE BEUIECTBA, (PU3NYECKHE BEIUUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOpPOCTB.

buonorus: kierka, opraHusM, 3KocucTeMa, Onocdepa, Makpo- U MUKPOIIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHepanbl, TOpPHbIE NOPOJIbI, IOJE3HbIE HCKONAeMble, TOILIUBO,
PECYPCBL.

TexHonorus: XUMHYECKash MPOMBIIUIEHHOCTh, METAJLTyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX  MaTEPHANIOB, CEJIBCKOXO3AWCTBEHHOE MPOW3BOJCTBO, IHILEBAs
IPOMBIIIEHHOCTS, bapmaneBTHUECKAS IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  [penaparoB, MPOM3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepuasoB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
IO XUMHNHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

®OI'OC COO ycranaBiauBaeT TpeOOBAHUSA K pe3yJibTaTaM OCBOEHUS 00YyUYaIOINUMUCS
mporpamMMm cpefaHero oOmero o0pa3oBaHHS  (IMYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbiM). HaydHo-MeToanuecko OCHOBOM i pa3palOTKU  IUIAHUPYEMbBIX
pe3yJbTaTOB OCBOCHHUS MPOTPaMM CpEIHEro o0Iero oopa3oBaHus SBISETCS CUCTEMHO-
JeSTeTbHOCTHBIN TTOJIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B coorBercTBUM ¢ CUCTEMHO-AEATEIIBHOCTHBIM IIOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOLIETo
00pa30BaHUsI BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HaHME OOYYalOIUMHUCS POCCUUCKOM TpaKJaHCKOWM HUACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4he MOTUBALIUU K 00YUYEHHUIO;

L[CJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUXCsl PYKOBOJICTBOBAaTbCS B CBOEH
NEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMHA YCTAHOBKAMH, IPUCYIIMMU LIETTIOCTHOW CUCTEME
XUMUYECKOTO 00pa30BaHus;

HaJM4Khe IPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTh LEIH
U CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHHUS IPEAMETA « XUMUS» TOCTUTAIOTCS B €UHCTBE
yu4eOHOH M BOCHMTATEIbHOM JEATEIHHOCTH B COOTBETCTBHUHM C T'yMaHHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LICHHOCTSMU U UACATIAMHA POCCUMCKOTO
IPaXKJAHCKOrO OOIIECTBA, IPUHATHIMU B OOIIECTBE HOPMAMU M MPABUJIAMU TTOBEJICHUSA,
CHOCOOCTBYIOLIMMH IpOLIECCAaM  CaMOIIO3HAHHUS, CaMOpPa3BUTHS W HPaBCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH O00YYaOIIHUXCS.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  IpeaMera  «XUMHUSD»  OTpa)karoT
cOpPMUPOBAHHOCTh ~ OMbITAa TO3HABATENIbHOM W  MPaKTUYECKOM  JESTEIbHOCTH
oOy4Jaronuxcs 1o peajn3aluy NPUHATHIX B OOIIECTBE [IEHHOCTEW, B TOM YHUCJIE B YACTH:

1) rpazkIaHCKOro BOCIMTAHMS:

OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOSI3aHHOCTEH,
YBXCHHUS K 3aKOHY U MPABOMIOPSIIKY;

NPE/ICTABJICHHS O COIMATBHBIX HOPMAX U MPaBUJIAX MEXIIMYHOCTHBIX OTHOIICHHIA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATCIBHOCTH MPH CO3JAHUU YUCOHBIX
IPOCKTOB, PEIICHUH Y4YeOHBIX M TMO3HABATEIbHBIX 3aJ]1a4, BBIMOJIHCHHUA XUMHYCCKUX
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AKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh U IMPUHUMAaTb MOTHUBbLI, HAMCPCHU, JIOTUKY WU apTYMCHTBI
APYTUuX IIPHU aHAJIU3C PA3JIMYHBIX BUIOB y‘IC6H0ﬁ ACATCIIBHOCTH,

2) IAaTPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOTO  OTHOIIECHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTE€YECTBEHHON XUMUM;

YBOXEHUS K TIPOIECCY TBOpPYECTBA B O0O0JACTH TEOPUU M MPAKTHUECKOTO
NPUMEHCHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHXKEHUS HAYKH €CThb pPe3yJIbTaT
JUTUTEIBHBIX HAOJI0ICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyJa YYEHBIX U TPAKTUKOB,;

WHTEpECa W IO3HABATEIbHBIX MOTHMBOB B IMOJYYEHUHM W TOCJIEAYIOIIEM aHaIU3e
nH(pOpMaIUU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CUTYyalliM, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U TTOCTYIIKM CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIIECACTBUM 3TUX TOCTYIIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 3[10POBbI:

MMOHUMAaHUS LIEHHOCTEN 3JJ0pOBOr0 U 0€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

coOMIO/IeHrsT TpaBWi 0OE30MacHOro OOpallleHusT C BEIIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBUJI MHIUBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJECHUS B CUTYAIUSIX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JTHOEH;

OCO3HaHUSl TOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHUKATUBHOW KOMITETCHTHOCTH B Y4E€OHO-HCCIIETOBATEILCKOM IEITEIEHOCTH,
0OIIIECTBEHHO TIOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIMATIbHOMN
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3IuyHoro  poja,
B TOM YHCJIe HA OCHOBE MTPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBOXCHUS K TPYY, JTIOJISIM TPYyAa U PE3yJIbTaTaM TPYA0BON JACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYATHLHOW TPAEKTOPUHN 00pa30BaHus,
Oynymield mpodeccuu U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YE€TOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMW, UHTEPECOB U MOTPEOHOCTEH OOIIECTRA;
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6) IKOJIOrHYEeCKOro BOCIIMTAHMS

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpOJE, KaK MCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MIOHUMaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKUX MpoO0ieM, BIUSHHS
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHOW CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JTOCTHKEHUN XUMUU JJIS PELICHMS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIb30BaHNUS;

AKTUBHOTO HENPUATUSA ACUCTBUM, NPUHOCAUIUX BpEl OKPYKAIOIIEH NPUPOIHOU
cpene, yMEHUs MPOTHO3HPOBATH HEOIArONpHUATHBIE 3KOJIOTMYECKUE MOCIIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUN U NIPEAOTBPALATh UX;

HaJU4Msl PA3BUTOIO 3KOJOTMYECKOrO MBIIUIEHUS, SKOJIOTMYECKOH KYJIbTYpHI,
ONbITa AESTEIBHOCTH SKOJOTUYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIEC0JIOTUU XeMO(hoOouH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKY;

MMOHUMAaHUS CIEU(DUKN XUMHUHM KaK HayKHd, OCO3HAHUS €€ PO B (POPMUPOBAHUHU
PaIMOHAIPHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJOCTHOTO TIPEACTaBICHUS 00
OKPYXKaIoIeM MHpE KaK O €IUHCTBE MPHUPOILI U YCIOBEKAa, B TO3HAHUU TPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUuu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIsS COBPEMEHHOM [IUBUIIN3AIINH: B €€
T'YMaHHCTHYECKOW HANpPAaBICHHOCTH W BaXXHOW pOJIM B CO3JMaHWM HOBOW Oa3bl
MaTepUaTbHOW KYJIbTYpBI, PEIICHUH TJIOOANBHBIX MPOOJEM YCTONYHBOTO pPa3BUTHS
YeJI0BEUYECTBA — CHIPbEBOM, SJHEPTreTUUSCKOM, IMMUIIEBON U SKOJIOTHYECKON OS30MTaCHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECTICUCHUU YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(OPTHOM KU3HU KKJIOTO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
HCITOJIb3YeMbIX B ©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HWCIOJb30BaTh IOTy4aeMbIe
3HAHUS JUI aHadu3a U OOBSCHEHMS SIBIICHUN OKPY’KAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM W3MEHEHUH, YMEHHs JellaTb 0OOCHOBAHHBIC 3aKJIFOYCHHS HAa OCHOBE HAYYHBIX
(aKTOB M MMCIOIIMXCS JAHHBIX C IEJTBIO TTOJYYCHHS JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO HCITOJIB30BaTh XMMHYCCKUE 3HAHUS ISl PEIICHUS
po0JIEM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO U UCCIICIOBATEIBLCKOMN NEeITCIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHWW MO XMMHUU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasIuyHbBIX cdepax mnpodeccruoHaabHOMI
JIESITEIIbHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3ynbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUI1 (POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIIMXCS MEXKIUCIUIUIMHAPHBIE
(MexxnpenMeTHble) OOIIeHayYHbIE TIOHSTHS, OTpa)Xalolue IEJIO0CTHOCTh Hay4YHOU
KapTUHBI MHUpa U CHeUU(PUKY METOJOB MO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, SHEPTHUs, SIBJICHUE, IMPOIIECC, CHUCTeMa, HAay4HbIH (axT,
OPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEeJ0BaHHUE, HAOIIOIECHUE,
U3MEpEHUe, FIKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4YeOHbIE JEHCTBHUSA (IIO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,
peryJsTUBHbBIE), obecrneunBarone GopMupoBaHue (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00y4aroInXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl MHCIIOJIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33pPEHYECKUE 3HAHUS U YHUBEpPCAIIbHbIC YUeOHbIE IEWCTBUS B IO3HABATEIILHON U
COIIMAJIbHOM MTPaKTHKE.

MeranpenMeTHbIE  pe3yJIbTaThl  OTPAXAalT  OBJIAJICHUE I03HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU YHUBEPCAIHHBIMU YUEOHBIMU JICHCTBUSIMHU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBbie Jornyeckue 1ecTBus:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIIATH LEIHN ACATEIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHTB PE3YJIbTAThI AEATEIBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh IIPU OCBOCHUHU 3HAHUM IIPUEMBI JIOTUYECKOTO MBIILLIJICHUS — BBIIEIIATh
XapakTEepHbIEC IPU3HAKU IOHATUHM WM YCTAHABIMBATH MX B3aUMOCBS3b, MCIIOJIb30BAThH
COOTBETCTBYIOIIME NOHATHUSA I OOBSICHEHUS OTICNIbHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUS M KPUTEPUU IJs1 KiIacCU(UKAIMU BEIIECTB U XMMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh IIPUYNHHO-CIICACTBEHHBIC CBSI3U MEXIY U3Yy4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTHUBHBIC, E€AYKTUBHBIE, 10 aHAJIOIHH),
BBISIBJITh  3aKOHOMEPHOCTH M IIPOTUBOpPEYMs B PAaCCMATPUBAEMBIX SIBICHUSX,
(opMyITUPOBATH BBIBOJIbI U 3AKJIIOUEHUS;

IIPUMEHATh B NIPOLIECCE IO3HAHMS, HCIOJIb3YyEMblE B XHMHMH CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPa30BHIBATH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKHUI 3HAK
(cumBOII) BJIeMEHTa, XUMHUYecKass (opMylia, YpaBHEHHE XMMHUYECKOW peakuuu — IMpu
pelieHn y4eOHbIX MO3HABATENIbHBIX M MPAKTUYECKUX 3a]lay, MPUMEHSATh Ha3BAHHbIC
MOJENBHBIE TPEJICTABICHUS JJISI BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3YYaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUN.
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ba3oBble ucciieqoBarebCKue 1eiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUSI BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMynMpoBaTh €M U 3aJa4d KMCCIIEOBAHUS, HCIIOJb30BAaTh IMOCTABICHHBIC
Y CAMOCTOSATENHHO C(OPMYIIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JUIsl ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENIBHOTO INIAHUPOBAHKS U MIPOBEICHUS YUEHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (GopmynupoBaTh 0000IIEHUS U
BBIBOJIbl OTHOCHUTEJIBHO JOCTOBEPHOCTH PpE3yJIbTATOB MCCIEAOBAHUS, COCTaBIISTh
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

MpPUOOPETATh OMBIT YYCHUYECKOM HCCIEA0BATENbCKON U IPOEKTHOM e TEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B IIO3HAHMS.

Pab6ora ¢ unopmaunmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XMMHUYECKOTO COAEpKaHud, CIpaBOYHbIE MOcoOus, pecypcel MHTEpHETA),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3alPOCH U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
nH(popManuu, He0OXOIMMOM JJI BBITOJHEHHS YUYEOHBIX 33]1a4 ONPEAEICHHOIO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBiieHHUs WHOOpMaIuu
(cxemsl, rpaduKy, 1UarpamMmbl, TaOJIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kaue€CTBE CPEACTBA MpU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHATh MEXIPEeIMETHbIE ((PU3NUECKUE U MATEMAaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBa
HarJIsITHOCTH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe 1eHCTBUS:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMoil TeMbl B XOJ€ AHAaora u/Hiu
AUCKYCCHM, BBICKA3bLIBATb HICH, (1)OpMyJII/IpOBaTB CBOHU IMPCAJIOKCHUA OTHOCHUTCIBHO
BBITIOJIHCHU A HpeI[J'IO)KeHHOf/JI 3aJ1a4u,

BBICTYIIATH C HpGSCHTaHHeﬁ PE3YyJIbTATOB [M03HABaTEILHOMU ACATCIIBHOCTHU,
IMOJIYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMHU IIPU BBIIIOJIHCHUH
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOM pabOoThl IO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3alMi y4yeOHOro MpoekTta U (HOPMYIUPOBATH BHIBOABI
Mo pe3yjyibTaTaM HPOBCIACHHBIX I/ICCJIGI[OBaHI/Iﬁ IMIyTEM COTJIaCOBAHUA HOSI/IHI/Iﬁ B XOJ€
00CyXeHusl 1 0OMEHa MHEHUSIMHU.
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PeryasiTuBHBbIE YHMBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUSA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESTeNIbHOCTh, OMNpEeleNsisi €€ IeNMu M 3aJadyd, KOHTPOJHpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEATIaraeMbIil alTOpPUTM JACHCTBHIA IPH BHITIOJTHCHUN
y4eOHBIX U MCCIIEIOBATEIILCKUX 3aja4, BRIOMpaTh Hanbosiee 3pHEeKTUBHBIN CrIOCO0 MX
PEIICHHUS C YIETOM MOTyUeHUs] HOBBIX 3HAHMI O BEIIECTBAX U XMMHUCCKHUX PEaKIHIX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH [EATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
Y CAMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS IIPOTPAMMBI CPETHETO 00IIIeT0 00pa30BaHUS 10
XUMUU Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOECIEUCHHE NPEHMYIIECTBEHHO
00111€00pa30BaTeIbHON U OOIIEKYIBTYPHOU MOATOTOBKHU 00yUaronuxcsi. OHU BKITIOYAIOT
cnerupuyeckue sl y9eOHOTo TmpeaMeTa «XHUMHs» HaydHbIe 3HAHWS, YMEHUS U
CIOCOOBI JICMCTBUM MO OCBOEHUIO, MHTEPIIPETAIIMU U MPEeOOpPa30BAHUIO 3HAHUM, BUJIbI
JESTEIBHOCTH 10 TMOJYYEHUI0O HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX M pEaIbHbIX >KM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XWMHEH. B mporpamme
10 XMMUU TIPEJMETHBIC PE3YJIbTATHI IPEICTABIICHBI TIO T0JIaM U3YUYECHUS.

K konmy oOydenuss B 10 kiiacce mpeaMeTHBIE pPE3yJIbTaThl OCBOCHHS Kypca
«Opranndeckasi XMMHs» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
Hay4yHOM KapTHHBl MHUpA, POJU XUMHUU B TIO3HAHUM SIBJICHUW TPUPOJBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOJIMMOM JII PEIICHUS MPAKTUYECKUX 3aJady U DKOJOTHYECKHM OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 370POBbIO U MIPUPOIHON CpeIe;

BJIQJICHUE CUCTEMOU XUMUYECKUX 3HAHUI, KOTOPAsi BKJIFOUAET: OCHOBOIIOJIArarolye
MOHATHS (XMMHYECKUN DJIIEMEHT, aToM, JJICKTPOHHAs O0O0JIOYKAa aroMma, MOJIeKYJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas (opmyia
(pa3BepHyTas U COKpaIeHHas ), MOJib, MOJIIpHAsI Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN
CKeJeT, PYHKIMOHANIbHASI TPYIINA, PaAuKal, U30MEpHsl, H30MEPHI, TOMOJIOTHYECKUH PSIII,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCJIOPOJI M a30TCOAEpKAUIUE COCIUHEHHUS, MOHOMEp,
MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCITUHEHMUS); TEOPUHU U 3aKOHBI
(Teopust ctpoeHus oprannueckux BemiectB A.M. byTiiepoBa, 3aK0H COXpaHEHUS] MaCChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUH; MUPOBO33PEHUECKHE 3HAHMUS,
JieXKalMe B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHM,
(dakTororuyeckue CBEACHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH M Oe30ImacHOM
WCIIOJIb30BAaHUN BAXKHEHIIMX OPTaHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOUN
NEeATEIbHOCTH YEJIOBEKa;
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cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHbIE MPU3HAKH TOHATHUH,
YCTaHABJIMBaTh MX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIUE TMOHATHUSA MPU
ONMCAaHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHN;

c(OPMUPOBAHHOCTL YMEHUN  HUCIIOJIB30BAaTh XUMHUYECKYID CHMBOJIHUKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIIeHHOHN) (hopMyl
OpraHUYEeCKUX BEUIECTB M YPaBHEHUN XMMHYECKUX pPEaKIUi, U3rOTaBIUBATh MOJEIU
MOJIEKYJI OPraHMYECKHX  BEUIECTB Ui  WUIIOCTPAUMH HUX  XHMHYECKOrO0 U
IPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OMpEACIEHHOMY KjacCy/Tpyrre
COCIMHEHUM  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS [0 CHCTEMaTHYECKOM
Homenkiatype (IUPAC), a Taxke NpUBOAWTH TPUBHAIIbHBIE HA3BaHUS OTJEIbHBIX
OpPraHMYECKUX BELIECTB (3TUJICH, IPONUIIEH, AllETUIIEH, STHIICHIJIMKOIIb, IIIMLEPUH, (PEeHOM,
(dopmManpaerua, aneTaibIerua, MypaBbUHasi KUCJIOTa, YKCYCHash KUCJIOTa, OJEHMHOBAs
KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, LIeJUTI0JI03a, TIIULHUH);

c(OPMUPOBAHHOCTh YMEHMSI OIPEIEINIATH BUIbl XUMUYECKON CBSA3H B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

COPMUPOBAHHOCTh ~ YMEHHUSI NPUMEHATh MOJOXKEHUS TEOPUU  CTPOCHHS
oprannveckux BemecTB A.M. bytinepoBa s OOBSICHEHUST 3aBUCHUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKHUE CBOMCTBA TUIMYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHUYECKHX
BeIlleCTB (METaH, ATaH, STWICH, MPOIMWIICH, aleTuiieH, Oytaauen-1,3, MeTuiOyTaaueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIJIMKOJb, TJIUUEPUH, (EHOJ, aleTalbIeru/,
MypaBbUHAsA M YKCYCHasl KUCJIOTBI, TJIIOKO3a, KpaxMmall, LEJUII003a, aMUHOYKCYCHas
KHCJIOTA), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXAY HHUMH YPaBHEHUSMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HPOPMYII;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HWCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPEepadOTKH M MPAKTHUECKOE
IpUMEHEHHUE MPOAYKTOB NepepadOTKy;

c(OpMUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYUCICHUS 110 XUMHUUECKUM YPaBHEHUSIM
(maccel, 0ObeMa, KOJMYECTBA HCXOJHOTO BeIIeCTBAa WJIM MNPOAYKTa PEAKUUU IO
U3BECTHBIM Macce, OO0BbeMy, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WUJIU
IPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMMHH MPU U3YYEHHUH BEIIECTB U XUMUYECKUX
sSBJICHUN (HAOMIOJIEHUE, U3MEpPEHHEe, SKCIEPUMEHT, MOJACIUPOBAHUE), HMCIOJIH30BATh
CUCTEMHbIE XUMUYECKUE 3HAHMS ISl MPUHATHS PEUICHUI B KOHKPETHBIX >KU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;
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c(hOpMHUPOBAHHOCThL YMEHWW COONIOMATh TMpaBWiIa IMOJIb30BAHMS XUMHUYECKOU
MOCyI0M M TabOpaTOpPHBIM 000PYy10BaHUEM, a TAK)KE IMPaBUiIa 0OpaIlEHHS C BEIIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKIMAMU IO BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOR;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJHATH  XUMHYECKUN
AKCIEPUMEHT (TIpeBpalleHrss OpPraHUYECKUX BEIIECTB IIPU HArpeBaHUH, IOJyUCHHUE
STUJICHA W HW3YyYCHHE €TO CBOWMCTB, KAYECTBCHHBIC PEAKIIUU OPTAaHMYECKHX BEIIECTB,
neHaTypanus OeNKOB MPU HarpeBaHWH, I[BETHBIE PEAKIIUU OCIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMHU U JJaOOPaTOPHBIM
000OpyI0BaHUEM, TPENCTABIATH PE3YNbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (Gopme
3alUCH YPAaBHEHUM COOTBETCTBYIOIIUX PEaKIUi U (POpMyIUpPOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3yIbTaTOB;

chOPMHPOBAHHOCTh  YMEHUH  KPUTUYECKA  AHAIM3HPOBATH  XUMHUYECKYIO
nH(}OpMaITHIO, TTOTYyIaeMYI0 M3 pa3HbIX UCTOYHHUKOB (CpPEeICTBA MacCOBOW MH(OpMAITUH,
HNHTepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh IIPaBUiia SKOJOTUUECKH 1IeJIECO00Pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOW JESITEIBHOCTH B IEIAX COXPAHEHUS CBOCTO 370POBBS
U OKpYXKaloleld MPUPOTHON Cpeabl, OCO3HABATh OIMACHOCTh BO3ICHCTBUS Ha JKUBBIC
OpraHU3MBbI OIPEJIEICHHBIX OPTaHMYECKUX BEIIECTB, MOHMMAas cMbIci moka3arens [1JIK
(IpeesIbHO ~ JIOMYCTUMOM  KOHIIGHTpAIMHM), TIOSICHATH Ha IpUMEpax CIIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsT  OOYYaroIMXcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBS: yYMCHHE
MPUMEHATh 3HaHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUM;

JUIS CIETIBIX M CIA0OBHAAIIMX OOYyYaIOIMMUXCS: YMEHHE MCIOJIb30BaTh pPelibe(hHO
TOYEUYHYIO cucTteMy o6o3HaueHut JI. bpaiins s 3anucu Xxumuueckux (popmyi.

K xonity o0ydyenus B 11 kiacce nmpeMeTHbIE pe3yabTaThl OCBOCHUS Kypca «Oo01mas
Y HEOpraHU4YeCKask XUMHUS» OTPaKaloT:

c(hOpMHUPOBAHHOCTH MPEJCTABIICHUI: O XUMUYECKON COCTABIISAIOIICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUM SBJICHUW MPUPOJIBI, B
(GbOpMUPOBAHUU MBIILICHUS U KYJIBTYPhI JUYHOCTH, €€ (PYHKIIMOHAILHONW TPaMOTHOCTH,
HEOOXOIUMOMN I PEIICHHUS] MPaKTHYECKUX 3aJad M IKOJOTHUYECKH OOOCHOBAHHOTO
OTHOULIEHHS K CBOEMY 3J0POBBIO U ITPUPOIHOM CpELIE;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAask BKIFOYAET: OCHOBOIIOJIATAKOIINE
HOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, H30TOM, S-, P-, O- 3JIEKTPOHHBIC OpOUTAIU
aTOMOB, VIOH, MOJIEKYJIa, MOIJIb, MOJIIPHBIN 00BeM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIILHOCTh, CTEIEeHb OKUCIICHHUS, XHMHYECKas CBs3b (KOBaJICHTHas,
HMOHHas1, MeTaJUIMYeCcKas, BOJOPOIHAS), KpUCTAIUIMYECKAsl PEIIeTKa, TUIIBl XUMHYECKHUX
pEeaKUMii, pacTBOP, JICKTPOIUTHI, HEAJIEKTPOJUTHI, FJIECKTPOJIUTHUYECKAS TUCCOIUALINS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM pEakiuu, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DJICKTPOJUTHYECKOM JAUCCOLMAINH,
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nepuoandeckuil 3akoH J[.M1. MenaeneeBa, 3aKOH COXpPAaHEHHsS] MAacChl BELIECTB, 3aKOH
COXpaHEHUSI U MPEBPAILLEHUS PHEPTUU MPU XUMUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHHM, MHPOBO33PECHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MMOHUMAHUS TPUYUMHHOCTA ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOIOTHYEeCKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U OE30IIaCHOM HCTOIb30BaHUN BAXKHEHIIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh YMEHHUM BBISBIISATH XapaKTepHbIC TMPU3HAKU TIOHSATHUH,
YCTaHABJIMBaTh MX B3aHMMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOIINE IOHATHS IPU
ONMCAHUY HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALICHHM;

c(hOPMUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIsi
cocTaBiieHHs (POPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEaKLUd, CUCTEMAaTHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTHAEJIbHBIX HEOPTaHUYECKUX
BeIECTB (yrapHbIU ra3, yrieKuciblii ra3, aMMuak, raiieHast u3BeCTh, HeralieHas U3BeCTb,
MUTHhEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUU OINpPEACNsITh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XMMHUYECKUX AJIEMEHTOB B COCAMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU CBS3U
(KoBaJICHTHasi, HWOHHAsl, MeETaJUIMYeCcKasi, BOJAOPOAHAs) B COCAUMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAsi, UOHHAs,
MeTaNInYecKasi), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN YyCTAHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB IO HX COCTaBY K OIPEACIICHHOMY KIIacCy/TpylIe COeIWHEHUU (TPOCThIe
BEIIIECTBA — METAUIbl U HEMETaUIbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHbIC
TUIPOKCHUIBI, COJTN);

c(hOpPMHUPOBAHHOCTh YMEHHUH pPACKpbhIBATh CMBICI Tepuoaudeckoro 3akona .M.
MenneneeBa W JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmoamyeckold cCuUCTEMbl XUMHUYECKHUX
anemeHToB J[.M. MeHaeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIII,
«QHEPTreTUYECKUE YpPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWMCTB
XMMHYECKUX 3JIEMEHTOB UM MX COCIMHEHUN MO mepuojam u rpymnmnam llepuoanyueckon
CHCTEMBI XUMHYECKUX dJIeMeHTOB /[.J1. MeHnaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh (OMUCHIBATH) OOIHE XUMHUUYECKHE
CBOMCTBA  HEOPraHMYECKHUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHME TEHETHUYECKOW CBI3M MEXIYy HEOPraHUWYECKMMM BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(OPMHUPOBAHHOCTh yYMEHHUS KIACCU(UIIMPOBATH XHUMHYECKHUE PEAKIUU T10
Pa3TUYHBIM MTPU3HAKAM (YHCITY U COCTaBY PEarupyroliux BemecTB, TEI0BOMY 3P HEeKTy
peakIuy, H3MEHEHHUIO CTETNeHeW OKHUCJICHHUS DJIEMEHTOB, OOpaTUMOCTH pPEaKIIHH,
Y4acCTHIO KaTajau3aTopa);
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c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATh YPABHECHHsSI PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE U COKPAILIEHHBIE YPABHEHUS pEaKIMil HOHHOTO 0OMEHAa, YUUTHIBAsl YCIOBUS, IPU
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUH  TPOBOJIUTH  PEAKIMH,  IOATBEPKIAIOIINC
KaueCTBEHHBI COCTAB Pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
IIyTEM HUOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAaHUUYECKHUX BEILECTB;

chOPMHUPOBAHHOCTh  yYMEHHH  PaCKpPHIBATH CYIIIHOCTb OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPEJCTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ATUX
peaKLui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peakuu OT Pa3IUYHBIX (PAKTOPOB; XAPAKTEP CMEIICHUS XHMHYECKOIO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuuin Jle [laTtensbe);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE MPOLIECCHI, JICKAIINE B
OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHs] CEpPHOM KHUCJIOTBI, aMMHakKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIMIAX U DKOJIOTUYECKUX
npobJieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM TOHSTHUS
«MaccoBast 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKHUX
peakiMsIX, MacChl BEIIeCTBa WM 00BbeMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMy OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BELIECTB, TEIIOBOrO 3(dekTa
pEeaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAIECHUS U COXPAHECHHUS
SHEPIUY;

chOPMUPOBAHHOCTh YMEHUN COOJIOIAaTh MpaBWIa TMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1ab0paTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

c(hOPMUPOBAHHOCTb ~ YMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpPOAAa B MPUCYTCTBHM KaTallU3aTopa,
OTIpE/ICJICHUE CPEeAbl PACTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCAIHHOTO WHJIUKATOPA,
BIIUSIHUE Pa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIMU, PEaKIMi MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyib(haTt-, KapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH
aMMOHMSI, pEIIEHUE IKCIIEPUMEHTANIbHBIX 3a/a4 1o TeMaM «MeTtaibsl» 1 « HemeTtamiby)
B COOTBETCTBHH C TIPABUIIAMH TEXHUKH 0€30MaCHOCTH MPHU OOPAIlEHUH C BEIIECTBAMU U
Ja00opaTopHbIM  O00Opy/IOBaHWEM,  NPEACTaBISATH  PE3YJAbTAaThl  XHUMHUYECKOTO
JKCIIepUMEHTa B (opMe  3aluMch  YpaBHEHHWH  COOTBETCTBYIOIMX  PEaKIUN
1 (OpMYTUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh  YMEHUN  KPUTUYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
uHpopMalMio, TOJIy4yaeMyl M3 pa3HbIX HMCTOYHHMKOB (CpeiCTBa  MacCOBOM
KOMMYHUKaIu, MTHTEpHET U JpYyTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh MPaBUIa YKOJOTHYECKH 1eJ1eCO00pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOM NIEATEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 3I0POBbBS
U OKpYXKarollled NPUPOJHOW Cpeabl, OCO3HABATh OMACHOCTh BO3JCWUCTBUSI HA KUBBIC
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OpraHu3Mbl ONPENEJIEHHBIX BEIIECTB, MOHMMAas cMblca nokasarensa [IJIK, moscHATh Ha
puMepax CrnocoObl YMEHBIIEHUS M MPEIOTBPALIEHUS MX BPEIHOIO BO3JEHCTBUS Ha
OpraHu3M Y€JIOBEKa;

Uil OOyYaromIuxcsi C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI: YMEHHUE
MPUMEHATh 3HaHMS 00 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIA CJETIBIX M CIa0OBUISIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh pelibedHO-
TOYEUYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne n/n| HaumeHoBaHUe pa3/iesioB M T€M NMPOTrPaMMBbI Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Bceero KoHTpo/IbHbIe/IPaKTHYECKHE (undposbie)
paboThI o0pa3oBaTte/ibHbIE
pecypchl
Pa3neu 1. TeopeTuueckue 0CHOBBI OPTraHUYECKOH XUMUH
1.1  [IIpenmer oprannyeckoi XUMHUH. TEOpHs CTPOCHHUS 3 0/0 bubmmoreka [IOK
opranuyeckux coeauneruii A. M. Bytineposa https://m.edsoo.ru/9e595ch8
Hroro no pasmenry 3 0/0
Pasnen 2. YrieBoaopoabl
2.1  |llpenenbHBIE YTIEBOJOPOIBI — ATKAHBI 2 0/0 bu6mmoreka [JOK
https://m.edso0.ru/25a14636
2.2  |HempenenbHbIE yriIeBOJOPOIbI: AJIKEHBI, 6 0/1 bu6nmorexa [IOK
aJIKaIueHbl, AIKMHBI https://m.edso0.ru/21069ccd
2.3  |Apomaruyeckue yriieBoJ10poibl 2 0/0 bubmmoreka [JOK
https://m.edsoo.ru/a44alae4
2.4  |[lpupoaHble HCTOYHUKHU YTIJIEBOJOPOJIOB U UX 3 1/0 bubmmoreka [JOK
nepepaboTka https://m.edso00.ru/69b3398b
Hroro no pasneny 13 1/1
Paznen 3. Kucinopoacoaep:kamnue oprannyeckue coeJuHeHust
3.1 |Couptsl. deHon 3 0/0 bubnmoreka [JOK
https://m.edsoo.ru/26ee34fe
3.2  |Ampaeruasl. KapOoHoBBIE KUCTOTHI. CIIOKHBIC 7 0/1 but6mmoreka [IOK
ShUpHI https://m.edsoo.ru/fecOb113
3.3  |VYrieBombl 3 1/0 bubmuoreka [IOK
https://m.edsoo.ru/b4bdda2d
HToro no pazneny 13 1/1
Pa3nea 4. AzoTcojep:kaiuye opranudeckne coeIuHeHus!
4.1 |AMuHBL. AMUHOKHCIIOTBL. benku 3 0/0 bubmuoreka [JOK
https://m.edso0.ru/d1773e80
Hroro mo pazaeny 3 0/0
Pa3nea 5. BoicokoMmoJieKyJsipHbIe COeTUHEHMSI
5.1 [[Tnactmaccel. Kayuyku. Bonokna 2 0/0 bubnuotexa [JOK
https://m.edso0.ru/5963a601
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Ne ni/n| HammeHoBaHMe pa3/iesioB U TeM NPOrpamMMbl KosaunyectBo yacos DJIEKTPOHHbBIE
Bcero KonTposbHbIe/MIpakTHYECKH e (undpossie)
paboThI o0pa3oBaTte/ibHbIC
pecypchbl
Hroro no pasuenry 2 0/0
OBLIEE KOJIMYECTBO YACOB I1O 34 212
IMPOI'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

Ne ni/m HaumeHoBaHue pa3/iejioB U TeM NPOrPaMMbI Kosun4yecTBo 4yacos JyekTpoHHbIe (IU(PPOBLIE)
Bcero KourpoJabubie/ o0pa3oBaTe/bHbIE PeCypCh
NMPaKTHYEeCKUE PAGOTHI
Paznen 1. Teoperuueckue 0CHOBBI XUMHH
1.1 Crpoenne atomoB. [lepuonnueckuii 3aK0H 1 3 0/0 bubmmorexa [IOK
[eprioanyeckasi cucTeMa XUMUYECKUX dJICMEHTOB https://m.edso00.ru/8149e846
J1. 1. MenaeneeBa

1.2 Crpoenue BeriecTBa. MHOrooOpasue BELIeCTB 4 0/0 bub6nuorexa [IOK
https://m.edso0.ru/e167635b

13 XHMMHUYECKUE PEAKIINH 6 1/1 bub6nuorexa [IOK
https://m.edsoo.ru/c161eb85

Hroro no pazneny 13 1/1

Paspnen 2. Heopranmueckass xummst

2.1 Mertabl 6 0/1 bubmuorexa [JOK
https://m.edsoo.ru/e12¢26b3

2.2 HemeTamibl 9 1/1 bubmuorexa [JOK
https://m.edsoo.ru/4e223795

2.3 CBsI3b HEOPTAHNYECKUX W OPTaHUIECKHUX BEIECTB 2 0/0 bubmmorexa [IOK
https://m.edsoo.ru/b1f2beal

Hroro no pasaeiny 17 1/2

Paznen 3. Xumus u :Ku3Hb

3.1 XHUMHS U )KH3Hb 4 0/0 bubmuoreka [JOK
https://m.edsoo.ru/9f11bf51

Hroro mo pazaeny 4 0/0

OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34 \ 2/3 \
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IHOYPOYHOE IIVTAHUPOBAHHUE

HEPEYEHDb (KOAUPUKATOP) PACITPEJAEJIEHHBIX 11O KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBHOM NPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COIEPKAHUA 110 XUMHNHU

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpPaX OIEHKH KadecTBa OOpa3oBaHUS
UCIIOJIb3yeTCs MepeyeHb (KOAU(PUKATOP) pachpeiesieHHbIX M0 KjaccaM IMPOBEPSIEMbIX

TpeOOBaHUI K

pe3yibTaTaM OCBOEHUS OCHOBHON 00pa30BaTEIbHOM IMPOTrpaMMBbI

CpCOHCTO 06HIGI‘O 06p3.30BaHI/ISI " 3JICMCHTOB COACPKAHUA 110 XUMHH.

10 KUIIACC
IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30oBaTe/IbHOM
MPOrpaMMbIl
Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJsbrara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKON COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, POJIM XUMUU B TO3HAHUU
SBJICHUM TPUPOJBI, B (POPMUPOBAHUU MBIIIICHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOAMMOMW ISt
pEelIeHUs] TPAKTUYECKUX 3aJad U DSKOJOTHUYECKH OOOCHOBAaHHOIO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOJHOM cpele
1.2 Brnagenue cucTteMOM XHWMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraroIINe HOHATHUSA (Monexyna, BAJICHTHOCTb,
AIEKTPOOTPULIATENILHOCTh, CTENEHb OKHMCIECHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YTIEPOJHBIA CKEJeT,
dbyHKIMOHATBHAS ~ TpPyNNa,  paaukan,  HU30MEpUsi,  H30MEDHI,
TOMOJIOTUYECKUNA  psAll, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJ-
U a30TCOJEpPIKAIME COCTMHEHNS, OMOJIOTUYECKH aKTHBHbIEC BEIIECTBA
(YrIieBoibl, KUpHI, OCTKKM), MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUU W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHuuyeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SA3BIK XUMHUH, (AKTOJIOTHUUYECKUE
CBEJIEHUSI O CBOICTBaxX, COCTaBe, IMOJYYEHUH U 0Oe30MacHOM
UCIIOJIb30BAaHUU BAXKHEMIIMX HEOPraHUYECKHMX M OpPraHUYEeCKUX
BEUIECTB B ObITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA
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1.3

ChopMupoBaHHOCTh YMEHUHN BBISBISTH XapakTEpHbIE MPU3HAKU
MOHATUM,  yCTaHaBIMBAaTh WX  B3aUMOCBSA3b,  MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHS IPH ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPTaHUYECKUX COCATUHECHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY
JUISL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalieHHOM) ¢GopMysl OpraHMYECKHX BEIIECTB M YpaBHEHHI
XUMUYECKUX  pEaKlMil,  W3rOTaBIMBaTh  MOJEIU  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUISl WUIOCTPAlMM HMX XHMHYECKOIro
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopmMupoBaHHOCT YMEHMM  YCTAaHaBIMBATh MPUHAJICKHOCTD
W3YYCHHBIX OPTaHUYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeeIeHHOMY Kiaccy (TpyImie) CoeauHeHuM (yrieBoJ0pO/IbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYISIPHBIC
COCIMHCHUS), JaBaTh WM  Ha3BaHUS TI0  CHCTEMAaTHYECKOM
Homenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHHUA OIIPCACIIATL BUBI XUMHYECKOM CBS3HU
B OPraHUYCCKHUX COCOAMHCHHUAX (OIII/IHapHBIG u KpaTHble)

1.6

ChopMupoBaHHOCTh YMEHHSI NPHUMEHSTh: IOJOKEHUS TEOPUU
CTpOE€HHUs1 opraHnyeckux Bemects A.M. bytiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH
COXPaHEHMs MacChl BEILIECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIepKaAIIIE
OpraHuYecKue CoeuHEHUs. BEICOKOMOIEKYISIpHBbIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHUM TPUBOAUTHL TPUBHAIBHBIE HA3BAHUS
OTJICIIbHBIX OPraHMYECKHX BEIIECTB (PTHJICH, MPONUJICH, alleTHIICH,
ATUJICHTJIMKOb, TIHIEPUH, (GeHon, (opMaabIeru, aleTallbIeTu/I,
MypaBbHHAsi KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTA,
CTeapuMHOBAas KHCJIOTa, TIIFOKO3a, (PyKTO3a, Kpaxmaj, IeJUII0JI03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh yYMEHHH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
(bU3MYeCKUe W XUMHUYCCKHE CBOWCTBA THIMYHBIX IPEIACTAaBHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, dTaH, ATHJICH,
npomuiieH, aneTuieH, OyraauweH-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, ATAHOJI, STHJICHTJIMKOJIb, TIIUIEPHH, (DEHOJI, alleTalIbICTH/I,
MypaBbUHAsI U YKCYCHAas KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH M€HETUUYECKYIO CBSI3b
MEXKJy TUIHAYHBIMA  TPEICTABUTEISAMA  PA3JIUYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMupoBaHHOCTh ~ yMEHHUSI  XapaKTepU3oBaTh  HCTOYHUKHU
YTJIEBOJIOPOIHOTO ChIPbs (He(PTh, IPUPOIHBIN a3, yrojihb), CocoObl UX
nepepadOTKU U MIPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepaboTKH

XUMUS U KU3HB. PacyeTsl

3.1

CdopmMupoBaHHOCTh YMEHUH BJIaJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METO/IaX HAYYHOI'0 ITIO3HAHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYEHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOMIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIIMPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIsl [PUHATUS PELUIEHUA B KOHKPETHBIX
JKA3HECHHBIX CUTYalMIX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCT, YMEHUN COOJIIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLIMUSIMU
10 BBITMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CdopmupoBaHHOCTh YMEHUH INITAHUPOBATH U BHITIOJIHATH XUMUYECKUHT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEIIECTB MPHU
HAarpeBaHWM, TIOJYYEHUE OTUJICHA U HW3YyYEHUE €ro CBOMCTB,
KaueCTBECHHBIC PEAKIIMHA OPTaHUUECKUX BEIIECTB, ICHATYypallvs OCIKOB
NPy HAarpeBaHWH, IIBETHBIE pEaKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU 0€30TaCHOCTU MpU OOPAIICHUH C BEIIECTBAMU
U J1abopaTopHbIM 00OPYIOBAaHUEM; TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO JKCIIepUMEHTa B (¢GoOpMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (OPMyIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUU MPOBOJUTH BBIYMCIICHUSA T10
XUMUYECKUM ypaBHEHUSM (Macchl, 00beMa, KOJIUYECTBA MCXOJIHOTO
BEIIIECTBA WJIM TMPOAYKTa PEaKIMH IO M3BECTHBIM Macce, 00bheMy,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH )

3.5

CdopmupoBaHHOCTH yMEHUI KPUTHUYECKU aHaJIN3UPOBATh
XUMUYECKYI0 HH(POPMAIIUIO, TOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit mHGOpManuu, cetb UHTepHET U ApyTrHe)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOATh MpaBUiia SKOJOTUYECKU
I1EJIeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYAOBOH NEATEIHHOCTH B
IEJSIX COXPAHEHHUS CBOETO 3/0POBbSI M OKPYXAIOIMICH MPHPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEICTICHHBIX OPTAaHMYECKUX BEIIECTB, TOHUMAsl CMBICI TTOKa3aTeIs
[MIK  (mpeaenbHO  JOMYCTUMOW  KOHIIGHTPAlMK),  TOSICHSTH
Ha MPUMEPax CIOCOObI YMEHBIICHUS U MPEAOTBPAIICHHUS UX BPEITHOTO
BO3/ICHCTBYS Ha OpTraHU3M YeJIOBEKa

HpOBepﬂeMl:.Ie IJIEMEHTHBI COACPKAHUA

Kon

HpOBGpHCMBII?I QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

[IpenMeTr opraHuecKOil XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJTYYE€HHUH HOBBIX BEILIECTB U MaTepUaoB. Teopusi CTpOEHUSI OpraHUUECKUX
coenquHeHur A.M. byTiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepus.
XrMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapinenue o kiaccu(puKalMi OPraHUYECKUX BEILIECTB

1.3

HoMmenknaTtypa  OpraHM4ecKux  COCAMHEHUN  (CUcTeMaThdecKas) |
TPUBHUAJIbHBIE  HA3BaHUA  BAXKHEUIIMX  IPEIACTABUTEIIEM  KJIACCOB
OPTraHUYECKUX BEILIECTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, T'OMOJOTMYECKUU psia. MertaH W 3TaH —
IPOCTEUIITNE IPEJICTABUTEH alTKAaHOB: (DU3MYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMenieHus] U TOPEHHUs), HaXOXKJACHHE B MPUPOJIC, TMOJyUYCHUE U
IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PSJ. DTUJIEH U MPOMUJIEH —
IPOCTEHIITNE MPEACTABUTEIH aJTKEHOB: (U3HMUYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIAPATAIMH, OKHUCICHUS U
MOJIMMEPHU3AIIUK ), TOJYYEHUE U IPUMEHEHUE

2.3

Anxaauensl: OytanueH-1,3 u metunOyranuen-1,3: crpoenue, BaxHeHIIne
XUMUYECKHuE  CcBoMcTBa  (peakiusi  nonumepusanuu).  [lomydenwue
CUHTETHUYECKOTO KaydyKa U PEe3UHbI
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AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUU pA/I.
AueTwieH — MpOoCTEeUIINil NMpeACTaBUTENh AJKHUHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMUYECKHME CBOWCTBA (pEaKIMU  TUAPUPOBAHUS,
rajJloreHUpPOBaHNUs, TUPATALIUU, TOPEHNUS ), TOTYUCHHE U IPUMEHEHNE
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2.5

Apensbl. bensoin: cocraB, crpoeHue, puU3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuy raJOreHUPOBAHUS U HUTPOBAHUS), MOJYyYEHUE U MPUMEHEHUE.
Tomyon: coctaB, ctpoeHue, GU3NIECKUE U XUMUUISCKUE CBONCTBA (PEaKINH
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U TpUMEHEeHUe. TOKCUUYHOCTh
apeHoB. [ 'eHeTHUecKas CBSI3b MEK/y YIJIEBOJAOPOAaMU, MPUHAIICKAITUMH K
Pa3IMYHBIM KJ1accam

2.6

[IpuponHble MCTOYHHMKM yTIEBOAOPOAOB. [IpHpoaHBIi ra3 M NOMYyTHBIE
HedTanbie ra3pl. HegTh u ee mpoucxoxkaenue. CrocoObl nepepaboTku
He(TU: TEpPEeroHka, KPEeKUHT (TEPMUUYECKUM, KATATUTHYECKUIi), MHPOIIU3.
[IponykTsl mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH H
B ObITy. KaMeHHbIH yroJib U MPOIYKTHI €r0 NepepadoTKu

Kucnopoaconepxaiire opraHM4eCcKue COeTMHEHUS

3.1

IIpenenbHble ONHOATOMHBIE CHMPTHI. METaHOA MW 3TaHOJ: CTPOCHHE,
(uznyeckue U XMMHUYECKUE CBOWCTBA (pPEaKlMK C aKTUBHBIMU METAJIIaMH,
raJIOr€HOBOJIOPOJAaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJIJaMH CIIUPTOB. JIEHCTBHE METAaHOJAa W JTAaHOJIA HAa OPIraHHU3M
yesioBeka. MHOTOaTOMHBIE CIIUPTHI. DTUJICHIIIMKOIb U TJIMLEPUH: CTPOEHHE,
(¢usnyeckue M XUMHUUECKHE CBONCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsl peaKiisl HA MHOTOaTOMHBbIE CIUPTHI). [leiicTBue
Ha OpraHu3M yesoBeka. [[pumeHenue riuuepruHa U 3TUIICHTJIUKOIIS

3.2

®deHoJl: CTpoeHUE MOJEKYNbl, (U3MYECKUEe M XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue genosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl; CTPOECHHUE,
bu3uyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIUd  OKHCIICHHUS
Y BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIINH ), TTOJTYUYCHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE TIpe/ieTbHBIE KapOOHOBBIE KHUCJIOTHI.  MypaBbUHAs U
YKCYCHasl KHCJIIOTBI: CTpOEHHUE, (PHu3WYecKkne M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, O0IIHE I KJIacca KUCIIOT, peakIus dTepuuKaIium), morydeHue
u mpuMmeHeHne. CTeapuHOBas W OJICMHOBAs KUCIIOTHI KakK MPEICTaBUTEITH
BBICIITUX KapOOHOBBIX KHCJIOT. MpIJa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxxaple 2(QUpbl KaKk MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxHubiX dupoB. Kupsel. T['mapomus kupoB. [lpumenenuwe KuUpoB.
buonornueckas posb KUpOB

3.6

VYrneBoapl: cocraB, KiacCU(PUKaLUS yIJIeBOJIOB  (MOHO-, - U
noymcaxapuabl). [oko3a — mpocTelmuii MOHOCaxapu: OCOOCHHOCTU
CTPOCHHMS  MOJIeKYJbl,  (U3WYEeCKue W  XUMHUYECKHE  CBOMCTBa
(B3aumogeiicteue ¢ ruapokcuaoM wmeau (I1), okuciaeHne aMMHaYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
OpykTo3a KaKk M30Mep TIIOKO3bl. KpaxMan W 1enono3a Kak MpUpPOIHbIC
nosimMepsl. CTpoeHue Kpaxmana 1 HeUT0I03bl. OU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C UOJIOM)

4 A3zoTcoiepKalie OpraHuyecKue CoeTMHEHMS
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4eCcCKue coeTMHEeHMs. Du3nyeckue
M XMMHYECKHME CBOWCTBA AaMHHOKHCIOT (Ha TpHUMEpPE TJIMLHHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpPUPOIHBIE BBHICOKOMOJIEKYJISIpHBIE coeAanHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluu Ha OeIKu
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb [OJUMEPU3alUN, CPEIHSIA
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHH — ITOJIMMEPHU3ALUs U TTOJIMKOHICHCALINS
5.2 | DKCnepuMEHTalbHbIE METOJbl M3YUYECHMsI BEIIECTB M HMX MPEBPALICHUIA:

O3HAKOMJICHHE C O00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KaydyKoB. [loilyueHre CHHTETUUECKOTO KayuyyKa U PE3UHBI
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUU

1.1

Brnagenune cucTeMOW XHWMHWYECKUX 3HAHUW, KOTOpAas BKIIKOYACT:
OCHOBOIIOJIaraloIIMe IMOHATUA  (XMMHYECKHH  DJIEMEHT, aTOM,
9JICKTPOHHAss 000JI0YKa aToMa, S-, P-, Od-3JIEKTpOHHBIC OpPOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIEHb OKHWCIICHUSI, XMUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, KPHCTAJUNIMUECKash PEIIeTKa, TUIhl XUMHYECKHUX
peaxkuuin (OKHCIIUTEILHO-BOCCTAHOBUTEILHBIE, K30~ u
SHIOTECPMHUYCCKHE,  pPEaKIMH  HOHHOTO  OOMEHa),  pacTBOp,
AJEKTPOJIUTBI, HEIEKTPOIUTHI, 3JNEKTPOJUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHMHYECKOM PEaKIHH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
ANEKTPOJUTHYECKON nucconuanuu, Ilepuoanueckuit  3akon .M.
MeHnneneeBa, 3aKOH COXpaHEHHUS  MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK ~ XUMHUHU,  (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJY4YCHHUU U OE30MaCHOM HCIOJIb30BAHUHU
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JICITEIBHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHHI BBISIBISATh XapaKTepHbIE MPHU3HAKH U
B3aUMOCBSI3b W3YUYECHHBIX IOHATHH, MPUMEHSITH COOTBETCTBYIOIINE
MOHATUS TPU OINHUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISABISTH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATHUSIMA M MPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HayYHBIX ITPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMW HAYYHOTO TIO3HAHHS BEIIECTB
U XUMHUYECKHX SIBJICHUH (HAONIOACHWE, M3MEpEHHe, SKCIEPUMEHT,
MOJCIIUPOBAHNE)

1.4

ChopmupoBaHHOCT YMEHHUI ONpEAeNsiTh BaJEHTHOCTh U CTENEHb
OKHUCJIEHUS! XHMHYECKHX D3JEMEHTOB B COEIMHEHHAX Pa3IU4YHOIO
cocTaBa, BHUJ XHMHYECKOM CBsI3M  (KOBaJe€HTHas, HMOHHAas,
MeTaJUInYecKasi, BOJAOPOHAsA) B COEIMHEHUSX, TUIl KPUCTAIINYECKOM
pPEUIeTKH KOHKPETHOI'O BeIllecTBa (aTOMHAs, MOJIEKYJISIpHAs, MOHHAS,
MeTaJJIM4ecKast)
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1.5

CdopmMupoBaHHOCTh YMEHUHN OMPEIEIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHsI  KJIAcCU(UIMPOBATH  XUMUYECKUE
PEaKIUK O PA3IMYHBIM IPU3HAKAM (YUCITy ¥ COCTaBYy pearupyromux
BCIECTB, TEIIOBOMY J(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAaKIWW,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUN COCTAaBJISATh YpPaBHEHHSI pEaKIIHid
pPa3IUYHBIX THUIIOB, MOJHBIE M COKPAILIECHHBIE YPABHEHUS PpPEaKUUl
MOHHOT0 OOMEHA, YUYUTHIBAs YCIOBHSI, TPU KOTOPBIX 3TH PEAKIUU UTYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPIKAOIIHE
KAQYECTBEHHBIA COCTAB PA3JMWYHBIX HEOPTaHWYECKHUX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyT€M HOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKpbIBaTh CYITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca ITUX PeaKIUui

1.10

ChopMUpPOBAaHHOCT yYMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEeaKIuu OT Pa3IuYHbIX (aKTOPOB

111

ChopmupoBaHHOCTh YMEHHMM OOBSCHATH XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBHS
(mpuniun Jle [larenbe)

OO01mast u HeopraHuYecKas XUMHUS

2.1

CdopMupoBaHHOCTh YMEHUW packpbiBaTh cmbich Ilepuonnueckoro
3aKOHAa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO U  MPOTHOCTHYECKYIO
byHKINH

2.2

ChopmupoBaHHOCTHP ~ yMEHHH  XapaKTEpPU30BaTh  DIJIEKTPOHHOE
CTPOCHHE aTOMOB XHUMHYECKHX »dJIEeMEHTOB 1 — 4 mepuojoB
[Tepunoanueckou cucteMbl Xxumuueckux 3siemeHToB /(.M. Menneneena,
UCIIOJIB3YSl  MOHATHSA «S-, [P-, 0-2JCKTpOHHBIE  OpOMTAIMY,

(QHEPTeTHYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB W UX COCAWHEHUM MO MEepUogaM U
rpynnaM llepuonuueckont cucteMbl XUMUYECKUX 3ieMeHToB J[.H.

MenpaenaeeBa
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2.3

CdopMHUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPTaHMYECKUX BEIIECTB  Pa3TUYHBIX
KJIACCOB, MOATBEPKIATH CYIIIECTBOBAHNE TEHETUICCKOM CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopmMupoBaHHOCTP YMEHHMI YCTAaHaBIIMBATh NPHUHAIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO MX COCTaBY K OMNpEEICHHOMY KJaccy
(rpynne) coenMHeHuM (IpOCThIE BEIIECTBA — METAJUIBI U HEMETALIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH)

2.5

ChopMupOBaHHOCTH YMEHU HCIIOJIB30BAaTh XUMHUUECKYIO0 CHMBOJIMKY
U cOCTaBlieHHS (OpPMyN BEIIECTB M YPaBHEHHHA XHMHUYECKUX
peaknwii, cucreMatrueckyro HomeHkiatypy (IUPAC) u tpuBuanbHbIe
Ha3BaHUS OTAETbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblil ras,
YIJIGKUCIIBIA Ta3, aMMHaK, TallleHas W3BECTh, HETAllleHAs W3BECTh,
NUTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPTaHUUECKUX BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh  CYLIECTBOBAHME TIE€HETHYECKOM CBS3M  MEXKIY
HEOPTaHMYECKUMH  BEHIECTBAMHM  C  TOMOIIBIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.7

CdopMupoBaHHOCTH YMEHHUH TUIAHUPOBATH M BBITTOJHATh XUMHUUECKUI
AKCTIEPUMEHT (pa3ioKEHHE TMEePOKCHAA BOJOPOJa B MPUCYTCTBUU
KaTajau3aTopa, OnpeeIeHUe CPEeabl pAaCTBOPOB BEIIESCTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAUKATOpA, BIUSHUE Pa3JIUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUUYECKOW pEaKIMHM, pPeaklMd HMOHHOro oOMeEHa,
Ka4eCTBEHHBIC PEAKIIMU Ha CyiIb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTUOH aMMOHMUS, PEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1ayu M0 TeMaMm
«Metamb» u «HemeTamib») B COOTBETCTBUU C MTPaBUJIAMHU TEXHUKH
0e30MacHOCTH MpU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM
00opy1I0BaHUEM; MIPEJCTABIIATh pe3yJIbTaThl XHMHYECKOr0o
OKCTIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMupoBaHHOCT, YMEHUW COOJIIOAATh MpaBUjia TMOJb30BAHUS
XUMHUYECKON MOCYyJ0l U J1abopaTOpHBIM OOOpPYIAOBAHUEM, a TaKKe
npaBuia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHUW  XapaKTEpU30BaTh  XUMHYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a TakXke CPOPMUPOBAHHOCTH MPEIACTABICHUN
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00 OOmMX HAyYHBIX MPUHIUIAX M OKOJOTHYECKHX Mpobiemax
XUMHUYECKOT'0O ITPOU3BOIACTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMUYECKON COCTABIISIIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XUMUU B TO3HAHUHU
SBJICHMA TIPUPOIIbI, B (OPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIbHON T'PaMOTHOCTH, HEOOXOIMMOM aJis
pelieHrs TPaKTUYECKUX 3a7ad U DKOJOTUYECKHM OOOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdhopmupoBaHHOCTH YMEHUU KPUTHYECKU AHaJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMALMIO, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdhopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBWIa SKOJIOTHUECKU
LEJECO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOH NEATEIBHOCTH B
LEJSIX COXPAHEHHUS CBOETrO 3/0POBbsl M OKPYXAroUIeH NpPHUPOIHOIM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAsI cMbIca Toka3arens [IJIK, noscHATh
Ha IIpuMepax CrocoObl YMEHBIIIEHUS U MPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIUKCIIEHUS C
MCMOJIb30BAaHUEM TIOHATUSL «MACCOBAasl JOJIS BEIIECTBA B PACTBOPEM,
OOBEMHBIX OTHOIICHWI Ta30B MPU XUMHUYECKHUX PEAKIMIX, MacChl
BEIIIECTBA WJIM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro A dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT COEPIKAHUS
1 Teopernyeckre OCHOBBI XUMUU
1.1 XUMUYECKHI 3yeMeHT. AToM. Sapo aroma, HU30TONBI. DJIEKTPOHHAS

00010YKa. DHEPreTUYecKre YypPOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d-omementhl. OCOOCHHOCTH paCHpEACICHHS DJICKTPOHOB IO
opOUTaNIsAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS
KOH(UTypalus aTOMOB
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1.2

[lepuonuueckuii 3akon u [leproauyeckas cucreMa XMMUYECKUX 3JI€MEHTOB
J.M. MengeneeBa. CBA3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoi
CUCTEMBI XUMHUYeCKHX 73ieMeHToB JI.M. MeHneneeBa ¢ COBpEeMEHHOU
TEOpUel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
o rpynmnaMm M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBA3b. BHIBl XUMHUYECKOM CBA3U
(xoBaJIeHTHAs! HEMOJISIpHAsE U MOJISIpHAs, UOHHAs, MeTauinueckas). VoHsI:
KaTUOHBI U aHMOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XUMUYECKOM
cBsi3H (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTALIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAUIMYECKOW PELIETKU.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJJIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHH. Homenkiarypa
HEOPIraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanus — XMUMHYECKMX — peakuui
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKHUX
peaKkuax

1.8

CKOpOCTh peakiy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIONINE
Ha COCTOsIHME XUMHUYEeCKOro paBHoBecus. [Ipunnun Jle [larense

1.10

OnekTpoiutuueckas auccouuanusi. CuwibHbiE W CiaOble AJIEKTPOIUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpabHAsl, IIEJIOYHAS.
Peakimu noHHoro oomena

1.11

OKHUCIINTEILHO-BOCCTAHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramner. Ilonoxkenne ©HemetaisioB B llepuomndeckon cucteme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa U OCOOEHHOCTH CTPOCHUS
aToMOB. DU3MYECKHUE CBOMCTBA HEMETAIOB. AJTOTPOIHS HEMETAJJIOB (Ha
npuMepe KUCiIopoa, cepol, hochopa u yriaepoaa)
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2.2

XUMHUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAIOB (rajJOT€HOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHIOB,
KHCJIOPOJICOJICPKAIIUX KHUCIOT, BOJOPOJHBIX coeauHeHui). [Ipumenenue
BaXHEUIINX HEMETAJUIOB U UX COSTUHCHHUU

2.3

Mertamiel. [Tonoxenne MetauioB B [lepuoaudeckoit cucTeMe XMMUYECKUX
anemenToB J.M. MenneneeBa. OCOOGHHOCTH CTPOEHUS DJIEKTPOHHBIX
obonouexk aromMoB MeTawtoB. OOmme (u3ndeckue CBOWCTBA METAJJIOB.
CraBel METAIUTOB. DJIEKTPOXUMUYCCKUH P/ HAPSHKECHUH METaNIOB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATpHM, Kalui, KaJdbIUH,
MarHui, aJllOMAHUM, [IUHK, XPOM, KeJIe30, MeJIb) U UX coeauHeHui. O0mue
CIOCOOBI MOTy4YeHHs MeTaUIoB. [[puMeHeHne MeTamioB B ObITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K Pa3JIMYHBIM KJIaCCaM

XUMHUS U )KU3HD

3.1

Ponbs xumun B o0ecrieyeHun HKOJIOTMYECKOM, SHEPreTHUYECKOW U MUILIEBON
0e30MacHOCTH, pa3BUTUM MeauluHbl. [loHSATHE O HayyHBIX MeToJax
IIO3HAHUA BEILECTB U XUMUYECKUX PEAKLUN

3.2

[IpeacraBnenuss 00 OOMMX HAay4YHBIX NPUHIUOAX MNPOMBIILIEHHOTO
ITOJTYYEHHS] BAJKHENIINX BENIECTB. UENOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BOKHEUIIME CTPOUTENIbHBIE MATEpUabl, KOHCTPYKLIMOHHBIE MaTEpHUalbl,
KPACKH, CTEKJI0, KEpaMHUKa, MaTepUAJIbI I DJIEKTPOHUKN, HAHOMATEPHUAIIBI,
OpraHUYeCKUE U MUHEPAJIbHBIE YI0OpEHHUS

3.3

XuMusi U 340POBbE UEIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia OE30MaCHOTO HMCIOJIB30BAHUS MPENapaToB ObITOBOM
XUMUHU B TOBCETHEBHOM JKU3HU
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