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@enepanbHas pabodas mporpaMMa mo ydeOHOMY mpeameTy «Xumus» (6a30Bblit
ypoBeHb) (mpeaMmeTHas o0nacTh «EcTecTBEeHHO-HAaydHBIE TIPEAMETH»)  (mayee
COOTBETCTBEHHO — IIporpamMMa 1Mo XUMHH, XHMHUS) BKIIOYACT MOSICHUTEIBHYIO 3aITUCKY,
cozepkaHue O0ydeHHUs, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI M0 XWMUH,
IJIaHUPYEMBIE pPe3yJbTaThl, TEMAaTHUECKOE IJIAaHUPOBAHHE, TMEepedyeHb (KomudukraTop)
pacmpeneNieHHbIX IO KjaccaM IPOBEPSIEMBIX TPEOOBaHHWA K pe3yiabTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTEIbLHON MPOTrpaMMbl CPEAHETO 00IIEero 00pa3oBaHus U AJIEMEHTOB
coJiepKaHUs TI0 XUMUMU.

[TosicHuTenpHas 3amucKa OTpa)kaeT OOIIME IEeJM U 3aJa4d HU3yYCHUS XUMUHU,
XapaKTEPUCTHKY TICUXOJOTHUYECKHX MPEANOCHIIIOK K €€ HM3yUYCHHIO O0YyJaroluMUCH,
MECTO B CTPYKType yd4eOHOTro IUTaHa, a TakKe MOIXOIbl K OTOOpY COIepKaHWs,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJdbTaTOB M K CTPYKTYpe TEMaTUYECKOTO
TJTAHUPOBAHUS.

ConepxaHne OOydeHHsS PpACKphIBaeT COJACp)KATEIbHBIC JIMHWH, KOTOPBIC
MpeiaraloTcsa JUisl 00sA3aTeNIbHOTO M3YYEHUSl B KaXKJOM KJIAacCe€ Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHusl.

[InanupyeMble pe3yslbTaThl OCBOCHHS MPOTPAMMBI IO XHUMHH BKJIIOYAIOT
JUYHOCTHBIE, METANPEAMETHBIC PE3yJbTAaThl 3a BECh IMEPHOa OOYYCHHS Ha YpPOBHE
cpenHero o6Omero oOpa3oBaHUs, a TaKXKe MPEAMETHBIC JOCTHKEHHS O0O0YyJaroIIerocs
3a KaXKJIbI¥ TOJ] OOy4eHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHEro oOiiero odpa3zoBaHusi pa3paboTaHa
Ha OCHOBEe TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpamMmsl cpeAHero oduiero oopazoBanus, npeacrasieHHbix B DI'OC COO, ¢ yuetom
KoHuenuuu mnpenonaBaHusi y4deOHOro mpeaMera «XuMmus» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoii deneparuu, pean3yoluX OCHOBHBIE 00pa3oBaTe/IbHBIC
OporpaMmbl, ¥ OCHOBHBIX TMOJOXEHUU (eaepaibHOM paboueid  IpPOrpaMmbl
BOCIIUTAHMUS.

OcHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl MO XMUMHUH, K OMPEICICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U PA3BUTHUSL OOYYAIOLIMXCS CPEACTBAMHU y4ueOHOTO
npeamera «Xumus» qanaa  10-11  kimaccoB Ha 0a30BOM YpOBHE COCTaBHWIIM
koHuentyanbHbie mnonoxeHuss GIOC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
COJICp)KaHMs, pe3yJbTaTOB OOydeHHs] W TpeOOBaHUH K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMH TOJIOKEHUSMHU MporpamMma Mo XuMuH (0a30BbIil
YpOBEHB) HA YPOBHE CPEIHETO 00111er0 00pa30BaHNS:

yCTaHABIMBAeT o00s3aTelibHOEe (MHBApUAHTHOE) TMPEIMETHOE  COJIEp)KaHUe,
ONpENEIIIET KOJIMYECTBEHHbIE U KAUECTBEHHBIE €TI0 XapPAKTEPUCTUKU HA KaXKIOM 3Tarie
U3YYEHHUs TPEIMETa, MPEAYyCMaTPUBAET IMPUHLMIBI CTPYKTYPUPOBAHUS COACPKAHUS
Y pacIpeiesieHus ero 1o KiaccaM, OCHOBHBIM pa3JieflaM U TeMaM Kypca;
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JAeT MPUMEPHOE pacHpesesieHue y4eOHBIX YacOB IO TEMATHYECKUM paseiiaM,
PEKOMEHIyeT MPUMEPHYIO MOCIEIOBATEIbHOCTh M3YyYEHHUS OTHCJIbHBIX TEM Kypca
C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU Yy4eOHOTO Mpoliecca,
BO3pAaCTHBIX 0coOeHHOCTEHN oOyyaromuxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX IPUOPUTETOB B  CHCTEME CpelHero oOiero oOpa3oBaHus,
COZIEpKATEIbHONM XAapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHON MporpaMMbl  CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIHLHOMN
JEeATEIbHOCTH OOY4YaroIIerocss MO OCBOCHHUIO cojepxkaHua mnpenmera. [lo Bcem
Ha3BaHHBIM TO3UIUAM B TIporpaMMe MO XHMHH COOJIIOIEHA MPEEMCTBEHHOCTh
¢ ¢enepasbHON paboyelt MpOrpaMMoil OCHOBHOTO 0O0IIEro oO0pa3oBaHUs MO XUMHU
(st 8-9 kaccoB 00pa3zoBaTEIbHBIX OpraHU3aliid, 0a30BbIM YPOBEHB).

[IporpammMa 1O XUMHH SIBISIETCS OPUEHTUPOM JUIsl COCTaBJICHUS pabouux
IpOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEIJI0KUTh CBOM MOAXOJA K CTPYKTYPUPOBAHUIO
U TIOCIIEOBAaTENbHOCTH H3Y4YEHHUs Y4YeOHOro MaTepuaia, a TakKe CBOE BHUICHUE
OTHOCUTEJILHO BO3MOKHOCTH BBIOOpa BapHATHUBHOM COCTABIISIONIEH COJIEpKaHUS
npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHON (MHBApUAHTHOM ) YacTH €T0 COACPKaHMUS.

XuMHuueckoe oOpa3oBaHUE, MOJYy4yaeMOE€ BBIMTYCKHUKaMHU 0011e00pa3oBaTebHON
OpraHu3alliM, SBJISETCS HEOThEMJIEMOM YacTbl0 HMX OOpa30BAaHHOCTH U CIIYKHUT
3aBEPILAIOIIMM ATAIOM PEATM3alli HA COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LIETOCTHOW CHUCTEME XUMHUYECKOro oOpaszoBaHusi. KitoueBbie
[IEHHOCTH KacCaloTCsl TMO3HAHHUS 3aKOHOB MPUPOJLI, (HOPMUPOBAHMS MHUPOBO33PECHUS
M 00IIel KyJbTypbl YEJIOBEKAa, a TaKXe KOJOTMYECKM OOOCHOBAHHOI'O OTHOILLIEHUS
K CBOEMY 3J0pOBbIO W MNPUPOAHOM cpene. Peannsyercss xumuyeckoe oOpa3zoBaHUE
o0yyJarommxcsi Ha ypOBHE CpeIHero oOIero oOpa3oBaHUS CPEACTBAMH YIEOHOTO
npeaMera « XUMHs», COACpKaHUE U MOCTPOECHUE KOTOPOTO ONMPEAENCHbl B MPOrpaMMe
0 XMMHUU C Y4€TOM CIeIM(PUKH HAYKHM XUMUU, €€ 3HAYCHUS B IMO3HAHUU MPUPOJIBI
¥ B MaTepUaIIbHON KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIMX IeJIeH U MPUHITUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHEro oOLIero 00pa3oBaHUs
B Poccutickoit denepanum.

[Ipu dopmupoBanuu coaepx aHusi MpeaMeTa «XUMHUS» YUYTEHBI CIEAYIOIIne
MOJIOXKEHHUSI O crielupUKe U 3HAUCHUU HAYKU XUMUH.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOM KyJNbTYpPhl, BHOCHUT CBOW BKJIaa B (QopMupoBaHUE
pPallMOHAJIBHOTO HAyYHOT'O MBIIUIEHUS, B CO3JaHUE LEJIOCTHOrO IPEICTaBIICHUS
00 OKpy’KarolieM MHUpE KaK O €IMHCTBE MPUPOJbl U YeIOBeKa, KOTopoe (hopMupyercs
B XMMHUHM Ha OCHOBE ITIOHMMaHHUS BEIIECTBEHHOIO COCTAaBa OKPYXAIOIIEr0 MHpA,
OCO3HaHMS B3aMMOCBSI3H MEXK]y CTPOECHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU
00JaCTMU MTPUMEHEHUS.
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CoBpeMeHHasg XMMHS Kak HayKa CO3MJaTelbHas, HayKa BBICOKHX TEXHOJIOTHM
HalpaBJieHa Ha pelIeHne II100aIbHbIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM, HKOJIOIMYECKON O€30MacHOCTH U OXpaHbl
310poBbsi. T€CHO B3aUMOAEUCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCTbI0O MHUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCIOBUEM YCIIEUIHOTO
TpyZJa ¥ )KU3HU KaXKAO0TO YJieHa OOIIecTBa.

B cooTBeTcTBUM ¢ 00IIMMHU LENSIMU U IPUHLMIIAMU CPETHETO 001LEro 00pa3oBaHus
comepxkanue mpeamera «Xummus» (10 — 11 kmaccel, 6a30BBIA ypOBEHb W3Y4YCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO HOJArOTOBKY OOy4aroluXcs,
HEOOXOJAMMYIO MM JJisi BbIPAOOTKHM MHMPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOYEHHUS! B JKM3Hb COLIMYMA, MPOJOJLKEHHS 0Opa30BaHMS B PA3IMYHBIX OOJACTSX,
HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBISIOIKUMH ITPeAMETa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «Opranudeckas
xumMus» U «O0111as U HeopraHudeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUM IO HEOPraHWYECKOM
XUMUU (C BKIIOYEHHEM 3HAHUM U3 OOWEeld XWMHH) M OpPraHuYecKOM XHUMHH.
@®opMHpOBaHUE [TaHHOW CUCTEMBbl 3HAHUW NpPU H3YUYEHUU NpeaMeTa 00ecreyrBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSTHI,
3aKOHOB U TEOPUU XMMUHU.

Ctpyktypa conepxkanusi KypcoB — «Opranuyeckas xumus» u «OoOmas
M HeopraHuyeckas XuUMHUsS» CPOpPMHUpPOBAHA B NPOrpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Ja K U3YYEHHIO y4eOHOro Marepuaia u o0yclOBJI€HAa UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH HA ONPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHUYeCKON XMMHH BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOH TEOPUU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX IPEACTABICHUI O CTPOEHUH BelecTB. CBeeHus1 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAlOTCA B Pa3BUTUU — OT YIJIEBOJAOPOAOB JO CJIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEAUHEHMH. B Kypce OpraHMyeckod XUMHUHU IIOJIy4arOT pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpPBOHAYAIbHBIC
MPEJCTaBICHUS] O XUMHUYECKOW CBS3M, KIACCU(PUKAMOHHBIX MpPHU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

B mpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpUBAETCS W3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUECKUNW MaTepuan U (PaKTOJIOTHYECKHe
CBEJICHUSI O BEIIECTBAaX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oo0mmas
Y HEOpraHW4yecKas XUMUS» O00y4yaroUuMMcsl MpPeJOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE TMEPUOJIUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOHOJOTHYECKHUX
MO3UIMH, TIyOXe TMOHATh HCTOPUYECKOE H3MEHeHHe (YHKUMNA 3TOro 3aKkoHa —
0T 00001aroIIeH 10 OOBSICHSIONIEH U IPOTHOZUPYIOIEH.

Ennnas cucrema 3HaHWKA O BaXKHEMIIMX BEUIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaxX M IIPUMEHEHUHU, a TaKXKE O XUMHUYECKHX pPEaKUMsIX, HUX CYIIHOCTH
Y 3aKOHOMEPHOCTSIX MpoTeKaHus nomnonnserca B kypcax 10 u 11 kmaccoB anemeHTamu
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coJiep KaHUsl, UMEIOIUMHU KYJIbTYpPOJIOTMYECKUN U MPUKIAJTHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JIPYTUMHU HayKaMH, PACKpbhIBAIOT €€
pOJIb B TO3HABATEILHOW U MPAKTUYECKON NE€ATENbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHSI K IPOLIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTUYECKHUX
OPWIOKEHUH XUMHUHU, TOMOTalOT BBIMYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICTHBATh
MH(GOPMALIMIO U MIPUMEHSTH €€ JIJIsl MOTIOJIHEHHS 3HAHWM, PEIICHHs] HHTEIICKTYalbHbIX
U DKCIEPUMEHTAIIbHBIX UCCIeNoBaTeNnbckuX 3anad. Conepikanue y4eOHOro mpeamera
«XUMHS» JAHHOTO  YpPOBHSA HW3YYEHHMsS OPHEHTUPOBAaHO Ha  (opMHUpOBaHHE
y 0Oydarouuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUs (HUIOCOPCKUX HACH,
TaKMX KakK: MaTEepUaJIbHOE €IMHCTBO HEOPTaHWYECKOTO M OpPraHUYECKOro Mupa,
0OYCJIOBJIGHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM M CTPOCHHUEM, I103HABAEMOCTb
IIPUPOJHBIX ABJICHUMN IIyTEM DKCIIEPUMEHTA U PELICHUS IPOTUBOPEUYUN MEXKIY HOBBIMU
(akTaMl U TEOPETUYECKHUMH MPEANOCHIIKAMH, OCO3HAHUE POJIU XHMHH B PEUICHUH
HKOJIOTMUYECKUX MpoOJeM, a Takxke MpobdieM cOepekeHUs IHEPreTUUECKUX pPEecypcoB,
CBIPbsl, CO3JJaHUsl HOBBIX TEXHOJIOTUH U MaTE€pUaJIOB.

B nuiane pemieHus 3a1ad BOCIUTAHUS, Pa3BUTHS M COLMAIM3AUUU O0YyYarOIUXCS
IIPUHSATHIE [IPOTPAMMOM 110 XUMUHU ITOAXO/IbI K ONPEAEICHUIO COAEPKAHUA U ITIOCTPOCHUS
npeAMeTa MPeAyCMAaTpUBAIOT (QopMUpOBaHUE Yy OOyYarOUIMXCsl YHUBEPCAIbHBIX
yueOHBIX JEHCTBUI, UMEIOIUX 0a30BO€ 3HAUCHHE I PA3IMUHBIX BUIOB A€ATEIbHOCTHU:
pemieHuss mpoOseM, MOoucKa, aHanmu3a W 00paboTku uHOOpMaIuU, HEOOXOIUMBIX
JUIsl TIpUOOpETEeHUsl OMNbITa MPAKTHYECKOW M HCCIENOBATENIbCKON JesATEeIbHOCTH,
3aHUMAIOLIEH Ba)XHOE MECTO B [IO3HAHUU XUMUH.

B mpakTtuke npenogaBaHusi XMMUHM KaKk HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaK U Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus, MPU ONPEAEICHUHN COJAEPKATEIbHON
XapakTepUCTUKNA IL€Jed U3Y4YeHUs IpeaMEeTa HalPaBICHUEM IIEPBOCTEIICHHOU
3HAYUMOCTHU TPAJAULIMOHHO MpPHU3HAETCS (DOPMUPOBAHHE OCHOB XMMHUYECKON HAYKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIBHOCTH YeJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METONMYECKON TOYKH 3PEHUS TaKOU
NOAXOM K ONPEAEIICHUIO LIEJIEW N3yUeHUS MPEIMETA SIBISETCS BIIOJIHE ONPaBJAAHHBIM.

['maBHBIMU 1LIETIIMH M3YyYE€HUS TIpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs Ha 0a30BOM ypOBHE SIBJISIIOTCSI:

dbopMupoBaHHUE CHUCTEMbl XMMHUYECKUX 3HAHWM KaK Ba)KHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHATHS,
(yHIaMeHTallbHbIE 3aKOHBl U TEOPUU XHMHH, OCBOCHHE f3bIKa HAyKH, YCBOCHHE
U TIOHMMaHUE CYIIHOCTH JOCTYMHBIX OOOOIIECHUN MHUPOBO33PEHUECKOIO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN X PA3BUTHUSA U CTAHOBIICHHUS;

dbopMHpoBaHWE W pa3BUTHE TMPEJCTABICHUN O HAy4YHBIX METOJaX IO3HAHUSA
BEUIECTB M XHUMHUYECKHX peaKlIHid, HEOOXOAUMBIX [JIsi NPUOOPETeHUsS YMEHUU
OPUEHTUPOBATHCS B MUPE BEILECTB U XUMUYECKUX SIBJICHUHM, UMEIOIIUX MECTO B IIPUPOJIE,
B IIPAKTUYECKOU U MIOBCEIHEBHOW JKU3HU;
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pa3BUTHE YMEHUH M CHOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HaOIIOJCHHEM
U OOBSICHEHMEM XUMHUYECKOIO SKCIIEPUMEHTA, COOJIOAEHHEM IpaBui O0€30IacHOro
oOpallleHus C BEIIECTBAMHU.

CopneprkatesipHasi XapaKTEpUCTHKA LENel U 3a/1a4 U3YUEeHUs IPEIMETA B IpOrpamMme
[0 XMMHUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH MNPUOPUTETAMU
B CUCTEME cpeaHero oomiero oopa3zoBanus. CeroHs B MPETNoJaBaHUHA XUMUH B OOJIbIIICH
CTETIEHU OTAACTCSA MPEANOYTCHHE MPAKTUYECKOM KOMIIOHEHTE COAEep>KaHUsl 00ydeHHUs,
OpPUEHTHPOBAHHOW Ha MOJTOTOBKY BBIMYCKHHKA 00111€00pa30BaTeNIbHON OpraHu3aluiy,
BIIQJICIONIETO HE HA0OpOM 3HAHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh
crocobaMu ¥ YMEHHUSIMH aKTHUBHOTO TIOJYUYCHUS 3HAHUA U MPUMEHEHHS UX B peaTbHOU
KU3HU JJIS1 peLIEHUS IPAKTUYECKUX 3a/1a4.

B oroli cBA3M mpu M3y4yeHHMH MpeaMeTra «XUMHS» JTOMUHHPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TAKUE LT U 337a4H, KaK:

ajanranus oOydJaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUPA,
(dbopMupOBaHNE WHTEIJICKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caM0O00pa30BaHMUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoBaHrEe y 00y4arOIIUXCS KIIOUYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIUH),
UMEIOIINX YHHUBEPCAIbHOE 3HAUYEHUE AJISl Pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIICHUS
npoOjeM, TMOMCKa, aHauuM3a W 00paboTku  HMH(OpMALUU, HEOOXOAMMBIX
TS IPUOOPETEHUS OTIBITA IEATEHbHOCTH, KOTOPAst 3aHMMAET BaKHOE MECTO B MIO3HAHUHU
XUMHH, @ TakXe A OLEHKH C IMO3ULHUH HKOJIOTMYECKOM O0e30macHOCTH XapakTepa
BJIMSTHHSI BEUIECTB M XMMHYECKHX IPOIIECCOB HAa OPTaHW3M YeJOBEKa W MPUPOIAHYIO
cpeny;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN O00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE
3HAHUSA 10 XWMHUU B COOTBETCTBHU C XMU3HEHHBIMH TMOTPEOHOCTSMH, UCIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUY JUIsI IOMCKA U aHalTu3a y4eOHOM 1 HayyHO-
MOMYJIAPHON UH()OPMALINY XUMHUYECKOTO COJCPIKAHUS;

¢opMupoBaHME W pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIICHUS, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIWMBI, B YACTHOCTH, TMpPU IUTAHUPOBAHUHW U TIPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHMTAHUE Y 00yJaromuxcsl yOekIEHHOCTH B TYMaHUCTUYECKOW HapaBJIE€HHOCTH
XUMHUHU, €€ BaXHOM pOJM B pPEIICHUU T[JO0ANbHBIX NPOOJEM PpalMOHAIBLHOTO
MPUPOIONIONB30BAHUS, TOMOJHEHUS JHEPreTUYECKUX PECYpCOB U COXPaHEHUS
MPUPOJHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLIECHUS
K TNPUPOAE U CBOEMY 3[0POBBIO, a TaKK€ INPUOOPETEHHs ONBITA HCIOJIb30BAHUS
MOJIyYEHHBIX 3HAHUM AJISl MPUHATHS TPAMOTHBIX PELICHUN B CHUTYyalMsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSMHU.
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[enrn wm 3amaun  U3ydeHUs MpeaMeTa «XUMHUS» TMOJYYUIU TMOAPOOHYIO
METOAMYECKYI0 HHTepIpeTanuio B pasznene «llmanupyemble pe3ynbTaThl OCBOCHHS
IpOTrpaMMbl [0 XHUMHK», TAKUM 00pa3oM 00eCHeueHO YeTKOE IMPE/CTaBICHHE O TOM,
KaKue 3HaHHUs U YMEHHS UIMEIOT MPSIMOE OTHOILICHHUE K pean3alii KOHKPETHOW HEIH.

B yuebHOM mutaHe cpemHero obmiero oOpa3oBaHHs MpeAMET «XUMHs» 0a30BOTrO
YPOBHSI BXOJUT B COCTaB IpeaMeTHOM 001acTu «EcTrecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee 4yucinoO 4yacoB, PEKOMEHJOBAHHBIX I M3y4€HUs XHUMHUHU, — 68 4Yacos:
B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).
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COILEPKXAHUE OBYUEHMUSA

10 KJIACC

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpeameT opraHWYecKOW XWMHH: €€ BO3HHKHOBEHHE, DAa3BUTHEC W 3HAUYCHHE
B TIOJIyUCHHWU HOBBIX BEIICCTB M MaTEpUANOB. Teopus CTPOCHHSI OPTaHUYCCKUX
coenuneHnit A.M. bytiiepoBa, ee OCHOBHbIE MOJOKEHUSA. CTpPYKTypHBIE (POPMYIIbI
OpTraHUYECKUX BEMIECTB. [ OMOJIOTHSI, M30MepUs. XUMHYECKasi CBS3b B OPTaHUYCCKUX
COCTMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpeacraBnenre o KiIaccHPpUKAMA OpPraHUYECKUX BemecTB. HomeHknaTypa
OpraHUYEeCKUX COCTUHEHUM (CrucTeMaThdeckasi) U TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX
MpEICTaBUTENEH KIIACCOB OPTaHUIECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl W3YYEHHsS BEIIeCTB W UX IpEeBpalicHUi:
O3HAaKOMJICHHE ¢ 00pasllaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajlaMH Ha MX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPTaHUYECKUX BEIIECTB, HAOIMIOACHHE ¢ ONHCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HArPEBaHUU
(1aBneHue, 0OYrIMBaHUE U TOPEHUE).

YraeBogopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHN psAA. MeTaH U 3TaH — MpOCTENIINE
MPEACTABUTENN AJIKAHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA (PEaKLMH 3aMEIECHUS
Y TOPEHMS ), HAXOXKJICHNE B IIPUPOJIE, IOJYUYECHHUE U IPUMEHEHUE.

AJKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTMYECKHWA pAL. OTWUIEH U MPONUIEH —
MPOCTEUIINE PEICTABUTENN ATKEHOB: (DU3NUYECKUE U XMMHUYECKHE CBOWCTBA (peakuuu
TMAPUPOBAHUSA, TaJOIC€HUPOBAaHUS, THUIApAaTalluM, OKHUCIECHHMS U IOJUMEPU3aLnH),
MOJIy4YeHUE U MPUMEHEHHUE.

Anxanuensl: Oytamuen-1,3 u wmetunOyraaueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKUEe CBOMCTBa (peakuus mnonuMmepuszanuu). [logyyeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJOTHYECKUI psif. ALETUIIEH —
MPOCTEHIINNA MPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHE U XMUMHUYECKUE
CBOMCTBa (p€aKkIUu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApPATALMU, TOPEHMUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beH3out: coctaB, cTpoeHue, (U3NYECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
TraJIOTEHUPOBAHMSI U HUTPOBAHHUS), MOJYYEHUE U NpUMEHEHUE. TOKCUYHOCTH apEHOB.
['enetnueckast CBsA3b MEXAY YIJIEBOJAOPOJAMHU, NPUHAAJEKAINIMMH K Pa3IHMYHbIM
KJIaccam.

[IpuponHble UCTOUYHUKU YTIIeBOAOPOA0B. [IpupoaHblii ra3 U MOMyTHBIE HE(PTAHbIE
ra3el. HedTpb 1 ee mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMuYeCKHi, KaTaluTUuecKui), nuposn3. IlpoaykTel mnepepaboTku HedTH, HUX
NPUMEHEHHE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHBI yroib ¥ MOPOAYKTHI €ro
nepepadoTKy.
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OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHMsS BEIIECTB M HUX [PEBpPALCHUN:
O3HaKOMJIEHHE C oOpa3laMu IIacTMacc, KayudyKoB M pe3uHbl, kojutekiuu «Hedtby»
n «Yrojib», MOJAEIUPOBAHUE MOJEKYJ] YIIEBOAOPOJAOB M TaJOr€HONPOU3BOIHBIX,
MIPOBEJICHUE MPAKTUIECKOM PabOTHI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOICTB.

PacueTHsie 3amaum.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakluu (Macchl, 00beMa, KOJIMYECTBa
UCXOJHOIO BEILIECTBA WJIM MPOAYKTa pEakUUH [0 HU3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

Kucnopoaconep:xaiue oprannyeckne coeMHeHUs

[IpenenbHbIe OJHOATOMHBIE CIIUPTHL. METaHOT W ATAHOJ: CTpoeHue, pusznyeckue
U XUMHUYECKHE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METaJUIaMH, Tajor€HOBOJIOPOJIAMU,
ropeHue), npuMeHenrue. BogopoiHbie CBSI3M MEXKIy MOJIEKyJlaMHu CrupToB. [leiicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHOroaToMHBIE CIHUPTHI. ITUJICHTIUKOIb U TIHUIEPUH: CTPOCHHE, (PU3NYECKue
U XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IEIOYHBIMU METaJJIaMU, KaueCTBEHHAs
peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUEe Ha opraHu3M 4enoBeka. [IpumeHeHune
[JIMIEPUHA U ATUJICHTIIUKOIIS.

®deHOo: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenue deHona.

Anbaerunpl. DopManbaeru, aleTanbAeTul: CTPOCHUE, PU3NIECKUe 1 XUMUYECKUE
CBOMCTBA (peaKIMK OKUCIIEHUSI 1 BOCCTAHOBJICHUS, KAUYECTBEHHBIC PEAKIIUH ), TOTYyUCHUE
U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeJieNibHBIE KapOOHOBBIE KHUCIOTHI. MypaBbHMHAs U YKCYCHas
KHCJIOTHI: CTpOeHUe, GU3NICCKHIE U XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIITHE JIJIs Kilacca
KHUCIIOT, peakius »TepuuKainuu), TmolydeHue u npumeHeHue. (CreapuHoBas
U OJISMHOBAsl KUCJOTHI KaK MPEACTABUTEIM BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxaple dQUpPHl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [MIPOSN3 CIOKHBIX
a¢upos. Kupsl. 'maponus xupos. [Ipumenenne xupoB. bruonornyueckast posb )KUPOB.

VYrneBoawl: cocraB, KiaccupUKanus yrjieBOJAOB (MOHO-, IU- U TOJHUCAXaPHUbI).
['mroko3a — mpocTeluii MOHOCaxapu/l: 0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3nYecKue
U XUMUYECKHE CBOMCTBa (B3aumojeiictBue ¢ rumapokcuaoM wmenu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIeHHE, OpOKEHUE TITFOKO3bI),
HaxO0XXJICHUE B MPUPOJie, MpUMEHEeHUEe, Onosoruyeckas poiib. @orocuntes. OpykTo3a
KaK M30MEP TITIOKO3HI.

Kpaxman u memmono3a kak mnpupoaHblie mojuMepbl. CTpoeHue Kpaxmana
U uewnono3bl. Du3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAsl PEaKIIs C UOJIOM).

DKCnepruMEHTAIbHBIE METO/IbI M3YUYEHUS BEILIECTB U UX IPEBPAILICHUIA: TPOBEICHUE,
HaOMIOZICHWE W  ONUCAaHWE JIEMOHCTPAIIMOHHBIX  OMBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE PEaKIMKW OJHOATOMHBIX CHUPTOB (OKHMCIEHHE JTaHOJIa OKCHUIIOM
meau(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJECHCTBUE TIULEPUHA C TUIPOKCHIOM
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Menu(Il)), ampnerumoB (OKUCIEHHE aMMHUAudHBIM pacTBopoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumomelcTBUE Kpaxmana C HOAOM), MPOBEIACHUE
MPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIOTHI.

Pacuetnsie 3amaun.

Boruncnenus mo ypaBHEHHIO XUMUYECKON peakiu (Macchl, 00beMa, KOJIUYEeCTBa
UCXOJHOTO BEIECTBA WJIM TMPOJAYKTa peaKkIMu IO M3BECTHBIM Macce, O0beMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

A30TcoAep:Kale OPraHudecKue CoeJUHEeHU s

AMHHOKHCIIOTBI Kak aM@oOTepHble OpraHuyeckue coeauHeHus. Duznueckue
U XUMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe TIiuuuHa). buosorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSIpHbIE coenuHenus. [lepBuynasi,
BTOpUYHASA U TPETUYHASI CTPYKTypa OelkoB. XMMHUUYECKUE CBOMCTBA OEIKOB: THUAPOIIHU3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIuy Ha OCJIKH.

DKCneprUMEHTAIbHBIE METOIbI U3YUYEHHUSI BELIECTB U UX MPEBpallleHN: HaOI0IeHre
U ONHCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB: JIeHATypaius OENKOB IMpU HarpeBaHUH,
IIBETHBIE PEAKIIUU OCIKOB.

BricokoMosieKy IS pHBIE COCIMHEHUS

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUWA: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHD ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJIIpPHAs Macca.
OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHEHHA — IOJIMMEPH3aLUs
Y TTOJTMKOHICHCALIUS.

OKCHEpUMEHTAIIBHBIE METOAbl M3YYEHMsS BEIIECTB M UX IPEBPALLCHUN:
O3HAaKOMJIEHWE C 00pa3uaMy MNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBA3€M IIPU HU3YYECHHM OPraHUYECKOM XHUMUU
B 10 kacce ocymiecTBIsSIETCSl Yepe3 MCTOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHHA, SBIISIOIIMXCS CHUCTEMHBIMH IS OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Ire eCTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHbIN (DaKT, TUTIOTE3a, 3aKO0H,
TEOpHsl, aHAJIN3, CUHTE3, KIaCCHU(UKAIKS, MEPUOJINIHOCTh, HAOIOICHUE, N3MEPCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: Matepus, SHEPrUs, Macca, aToM, DJICKTPOH, MOJICKYJia, SHEPTCTHUCCKHM
yYpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, (HU3UYCCKUE
BEJIMYUHBI U SIUHUIIBI MX U3MEPCHHSI.

buonorus: kmerka, opraHusM, Owochepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJIOTHYECKH aKTUBHBIC BelllecTBa (OCJIKHU, YTIEBOIbI, KUPBI, HEPMEHTHI).

['eorpadus: MuHepanbl, TOpHbIE MOPOAbI, IOJIE3HBIE MCKOMAEMbIE, TOILIUBO,

pECypChI.
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TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAMOHAJIBLHOI'O IMHMTAHWA, MOIOIINC
CpeacTBa, JCKapCTBCHHLIC 1 KOCMECTHUUYCCKUC ITPCIIapaThbl, MaTCpUAJIbI U3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHNYECKASA XUMUA
Teopernueckne 0CHOBbI XUMHUH

XUMHUYECKHUI 3JeMeHT. ATOM. Sapo aromMa, M30TOMbI. DJIEKTpPOHHAs 000JIOYKA.
DHEPreTHYeCKUe YPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacnpenesieHus 3JEKTPOHOB M0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YeThIpEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpAIIHs aTOMOB.

Ileppogmueckuit 3akoH u llepuonnueckas cucreMa XUMHAYECKUX DJIEMEHTOB
.. MenneneeBa. CBsA3p nepuoanydeckoro 3akoHa u lleproanyeckol CHCTEMBI
xumuueckux 3iemMeHToB .M. MeHnneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB W 00pa3yeMbIX HMH
IPOCTBIX M CJIOXKHBIX BEUIECTB IO TPyIIaM U MEepUojaM. 3HAUEHUE NMEPUOAUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKO# CBsI3U (KOBAJICHTHAS
HEeMoJIApHasi M TOJsIpHAs, HWOHHAs, MeTalindyeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOUW CBSI3UM (OOMEHHBINM U JIOHOPHO-aKIeNTOpHbIN). Bomopoanas
CBsI3b. BaJIGHTHOCTB. DIEKTPOOTPULIATENIBHOCTh. CTeneHb OKUCIeHHs. VIOHbI: KaTHOHBI
Y AaHUOHBI.

BemecTtBa MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BelIeCTBa. THUIbI KPUCTALNTNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB
OT THUIA KPUCTAUTUYECKOU PEIIETKH.

ITonsaTHe 0 nucniepcHbIX cucTeMax. ICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannyeckux coenvHeHuil. HoMeHkiaTypa HeOpraHMueCcKuX
BemlecTB. ['eHeTMyeckas CBsI3b HEOPraHWYECKUX  BEIIECTB, IMPUHAJICIKALINX
K pa3JIM4HbIM KJIacCaM.

Xumnueckas peaknus. Kmaccudukanmss XuMAYECKUX PEAKIUi B HEOPTaHHUECKOU
U OpPraHMYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHMS MAacChl BELIECTB, 3aKOH COXPAHEHUS
Y MIPEBPAILCHUS YDHEPTUH NTPU XUMUUECKUX PEAKIIHSIX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT pas3nyHbIX (hakTopoB. OOpaTuMble
peakunu. XuMudeckoe paBHoBecre. DAKTOPBI, BIUSIOIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipuniun Jle [larense.

Onextposmtuyeckas aucconuanusi. CunmbHbIE W ciabble diexTpoiuThl. Cpena
BOJHBIX PAacTBOPOB BEILIECTB: KHCHAs, HEUTpalbHas, IIeNo4yHad. Peakuuu HOHHOTO
oOMeHa.

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
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OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMS BEIIECTB MW HX IpPEBpalICHUI:
nemMoHcTpauus  tabmuy — «llepuognueckas cucTeMa  XMMUYECKHX — 3JIEMEHTOB
JN.1. MenaeneeBay, W3ydeHHE MOJEICH KPHUCTALIUYECKUX PEIICTOK, HaOII0ICHUE
U ONHCAHHE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OIBITOB (pa3ioXeHHe MEepoKCHia
BOJIOPOJIa B IPUCYTCTBHM KaTaJIM3aTOPA, ONPEACIIEHUE CPEAbl PacCTBOPOB BEILIECTB
C MOMOIIBK YHUBEPCAJIBbHOTO HWHIMKATOPa, PEAKIUH MOHHOrO OOMEHA), MPOBEICHUE
MpakTH4ecKor paboThl «BnusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peaKkuumn».

PacueTHsie 3a1aum.

PacueTsl 0 ypaBHEHHAM XHUMHYECKHX PEAKIUM, B TOM YHCIIE TEPMOXHUMHYECKHUE
pacyeTsl, pacueThl C UCIIOIb30BAHUEM ITOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heopranuueckasi xumust

Hemeramnsl. Ilonoxenue HemetamioB B lleproguueckoil cucTeMe XUMHUYECKHUX
anemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB. DPU3HUECKUE CBOMCTBA
HEMETaJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha mpuMepe Kuciopoja, cepsl, ¢docdopa
U yTiepona).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJJIOB (TajJOT€HOB, CEphbl, a3oTa,
docdopa, yriaeposia U KpeMHHUSI) U UX COCIUHEHUI (OKCHUIOB, KHUCIOPOCOAEPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHUN ).

[IpumeHeHne BaXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUM.

Meramnbl. Ilonoxenue MetamioB B llepuogmueckon cucTeMe XHUMHUYECKUX
anemenToB J.U. MenneneeBa. OcCOOEHHOCTH CTPOCHHSI JIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmme  ¢gusmyeckue  cBodictBa  MeTamioB. CruraBel  METaJlIOB.
DJIEKTPOXUMHYECKUN PsiJT HAMIPSKEHUI METaJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAJIOB (HATPU, KW, KaJlbIIUi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEb) U X COCTUHEHUM.

OO61m1e criocoObI MOTYYeHHS] METAIIOB. [I[pruMeHeHre MeTauioB B OBITY M TEXHUKE.

DKCIepUMEHTAIbHBIC METO/Ibl M3YUEHHS BEIIECTB U WX MPEBpAICHUN: W3yUYCHHE
KOJUTeKIMM ~ «MeTaibel W CIUIaBbl»,  OOpa3lloB  HEMETA/UIOB,  peIIeHUe
DKCIIEPUMEHTANILHBIX ~ 3a7a4, HaOJI0JieHHe ¢  OMNHCaHWuEe  JEMOHCTPAIIMOHHBIX
U Ja00OpaTOPHBIX OIBITOB (B3aUMOJICUCTBUE THUIPOKCHUJIA ATIOMHHHUS C pPacTBOpaMu
KHUCJIOT U IIEeJI0YEH, KaUeCTBEHHBIE PEAKIIUA Ha KATUOHBI METAJUIOB).

PacuetHnblie 3amaun.

Pacuetsl Macchl BeliecTBa WM O0ObeMa ra30B IO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCe WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, PacUeThl
Macchl (00beMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMM, €CJIU OJIHO U3 BEIECTB
UMEET MPUMECH.

Xumus ¥ )Ku3Hb. MexnpeaMeTHblie CBI3U

Ponp xumum B oO0ecCneUeHUH HSKOJOTHYECKOM, HHEPreTUYECKOM U MHIIEBOM
0€30I1aCHOCTH, Pa3BUTHHN MEIULIMHBI. [IoHsITHE 0 HAYyYHBIX METOAaX MO3HAHMS BEIIECTB
U XUMHUYECKUX PEaKIIUH.
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[IpencraBnenust 00 OOMMX HAYYHBIX MPUHLHUIAX MPOMBIIUIEHHOTO MOTYYCHHS
BaYKHEHMILINX BEILIECTB.

YenoBek B MUpPE BELIECTB U MATEPHAJIOB: BaXKHEUIINE CTPOUTENIbHBIE MaTEPUaJIbl,
KOHCTPYKIIMOHHBIE ~ MaTephalibl,  Kpacku, CTEKJIO, KepaMmMHKa,  MaTepuabl
IUIS SIEKTPOHUKHU, HAHOMATeprasbl, OpraHUYeCKUE U MUHEPAIbHbIE YI00pEHUS.

XUMHUSIT W 37A0pOBbE 4YEJOBEKA: MpPaBHJIa KCHOJIb30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, IpaBwia OE30MACHOTO HCIOJIb30BAaHUS IIPENapaToB OBITOBOM XHUMHUU
B IIOBCEJITHEBHOM JKU3HHU.

Peanuzanus MeXNnpeaMETHBIX CBSI3eH MPU M3y4yEeHUM OOLIEH M HEOpPraHWYeCKOU
xuMHH B 11 Kiacce OCyIIECTBISETCS depe3 MCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHbIX IOHATHHA, TaK W MOHATHW, SBIIOIIMXCA CHCTEMHBIMH [UISl OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIN ()aKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaJIN3, CHUHTE3, KIacCU(pUKauusi, [EPUOJNYHOCTb, HAONIIONEHNE, DJKCIIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepusi, SHEPTUsl, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JHEPreTHUECKUH YpOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHE BEIUUYMHBI M €IUHULBI UX HU3MEPEHHS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, onocdepa, Makpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHbI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJIE3HbIE HMCKOMAEMble, TOILIUBO,
pPECYPCBI.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOACTBO
CTPOUTEIBHBIX  MaTepUANIOB, CEJIbCKOXO3AWCTBEHHOE MPOU3BOJICTBO,  IHILEBAS
IPOMBIIIEHHOCT, dapmaneBTHUECKas IIPOMBILUIEHHOCTb, IPOU3BOJICTBO
KOCMETUYECKHX  MpenaparoB, MPOM3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepuasoB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00y4YarOIUMUCS
oporpaMm  cpeiaHero oo6mero oOpa3oBaHus  (JIMYHOCTHBIM, METAlpeIMETHBIM
U npeaMeTHbiM). HaydHO-MeToanuecKod OCHOBOM i pa3pabOTKHA IUIAHHPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CpEeIHEro o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEIHOCTHBIM TIOJIXOJIOM B CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOLIETo
oOpa30BaHMsI BBIJCJICHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHWE OOYyYaIOIIUMUCS POCCUHUCKONW TPAKTAHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEIICHUIO;

HaJINYUE MOTUBAIUH K O0YUYEHHUIO;

L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOLIMXCS PYKOBOACTBOBATbCA B  CBOEHU
JEeSTEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKAaMU, MPUCYIIUMH LETOCTHOU CHCTEME
XUMUYECKOTO 00pa30BaHus;

HaJU4Kle MPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH
U CTPOUTH KU3HECHHBIE TUUIaHBbI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHUS MTPEAMETA « XUMUA» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATEIbHOW AESATEIBHOCTH B COOTBETCTBHUM C T'yMaHUCTUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTAMM U HJI€aJJaMU POCCUICKOIO
IPaKJAHCKOTO OOLIECTBA, IPUHATHIMU B 00IIECTBE HOPMAaMHU U MPABUJIAMU MOBEJICHNUS,
CIIOCOOCTBYIOLIMMHU MPOLIECCaM  CaMOMO3HAHUSl, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaIOUTNXCS.

JIndHOCTHBIE  pe3yJbTaThl  OCBOEHHUS  NIpeaMera  «XUMHUS»  OTpa)karor
cOpPMUPOBAHHOCTh ~ OMbITA IO3HABATENbHOM W  MPaKTHUYECKOMW  JIeATEIbHOCTH
oOy4Jaronuxcs 1o peaanu3aluy NPUHATHIX B O0IIECTBE [IEHHOCTEW, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLHMOHHBIX NpaB M 00A3aHHOCTEH,
YBKEHHS K 3aKOHY M ITPABOIOPSIKY;

MPEJICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBUIIaX MEXJIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATCILHOCTH IMPH CO3JaHUH ydeOHBIX
IIPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATEIbHBIX 3a7a4, BBIMOJHEHHH XHMHUYECKUX
9KCIIEPUMEHTOB,;
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CIIOCOOHOCTH ITOHMMATh B [IPUHUMATb MOTHUBbI, HAMCPCHMU:, JIOTUKY U aPpTr'YMCHTEI
APYTUuX IIPHU aHAJIU3C PA3JIMYHBIX BUIOB y‘IC6H0ﬁ ACATCIIBHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHMS

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

YBaXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUHM U MPAKTUYECKOTO
NPUMEHCHUS XUMHH, OCO3HAHHUS TOrO, 4YTO JOCTHMKEHUS HAyKHM €CTh pPE3yJbTaT
JUTUTEIBHBIX HAOII0ICHUM, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO
TpyJa YUYEHBIX U TPAKTUKOB,;

MHTEpPECA W IO3HABATEIbHBIX MOTHUBOB B IIOJYYCHUH W IIOCICAYIOIIEM aHAIU3E
nH(pOpMaIUU O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHONU OTEYECTBEHHON XUMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TOBEICHHS;

CITIOCOOHOCTH OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI
U IICHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U TOCTYIIKM CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBECHHBIX Y IMPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNA 3TUX MMOCTYIIKOB;

4) popMupPOBaHHUSI KYJbTYPbI 3I0POBbI:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOTO U 0€301acHOT0 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DHU3UYECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

coOMIo/IeHns TpaBWi 0E€30MacHOro OOpallleHusT ¢ BeliecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHMMaHUs LIEHHOCTU MPaBUJI UHJIUBUIYAJbHOTO U KOJJIEKTUBHOTO OE3011aCHOTO
MOBEJICHUS B CUTYyAIUSIX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JTHOEH;

OCO3HaHUsl TOCIEACTBUA UM HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTpeOieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHLCKON IESITEILHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAHOBKM HAa aKTUBHOE y4acCTHE B PEIICHUM MPAKTUYECKUX 3a/1ad COIMATbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpEeca K TMPAKTUYECKOMY U3yYeHHI0 Tpodeccuid  pa3iuyHOrO  poja,
B TOM YHCJI€ HA OCHOBE NMPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUHU;

YBaXXEHHUS K TPYAY, JIOJIAM TPyAa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYATHLHOW TPAEKTOPUHN 00pa30BaHUsA,
Oynymield mpodeccuu W peanu3aniil COOCTBEHHBIX J>KM3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I11IeCTBA;
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6) IKOJIOrH4eCKOro BOCIIMTAHMS

DKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K TIPUPOJie, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJOOATFHOTO XapakKTepa HSKOJIOTHYECKHX TMPOoOJIeM, BIUSHHS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPEb;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIB30BaHUS JOCTHKEHUM XUMHM JJIS PelICHUs
BOIIPOCOB PAIIMOHAJIBHOTO MIPHUPOAOTI0IB30BaAHUS;

AKTUBHOTO HENPUSATUS JACHCTBUN, NMPUHOCIIIUX BpEI OKPYNKAIOIIEH MPUPOTHON
cpede, yMEHHUS MPOTHO3UPOBATh HEOJArONMPUITHBIE HKOJOTHYECKUE TOCIIEICTBUS
MPEANPUHUMACMBIX JIEUCTBUN U IIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIBTYpPHI,
ONBbITA JEATEIBHOCTH 3KOJOTMYECKON HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMM B TO3HABATEJIbHOM, KOMMYHUKATUBHONW W COIIMAJILHON MpPaKTHUKE, CIOCOOHOCTHU
Y YMEHUS aKTUBHO MPOTHUBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKY;

MOHMMAaHUS CIIeM(PUKN XUMHUU KaK HAyKH, OCO3HAHUS €€ PoJid B OPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO  MBIIIJICHUS, CO3JaHUU II€JOCTHOTO  MPECTaABICHUS
00 OKpy’KaroleM MUpe Kak O €IMHCTBE MPUPOBI U YEJIOBEKA, B TTIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUu Ipo0JIeM COXpAHEHUsSI IIPUPOITHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00# 3HAYMMOCTU XUMHH JIJIS1 COBPEMEHHOM IIMBUIIM3AIMU: B €€
TYMaHUCTUYECKON HAMpaBJICHHOCTH M BaXXHOW POJM B CO3JaHUM HOBOM 0asbl
MaTepUAIBHOM KYJIbTYphI, PEIICHUU TIJI00ATbHBIX TPOOJEM YCTOWYHUBOIO PAa3BUTHS
YeJI0BEUYCCTBA — CBIPhEBOM, SJHEPTeTUUECKOM, MUIIEBOM M SKOJIOTMYECKON O€301TaCHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECTICUCHUU YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXKJI0T0 YJICHA O0IIECTBA;

€CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHUMAHUS CYITHOCTH METOOB IO3HAHMS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IOJTy4aeMble
3HAHWS JJIA aHalu3a U OOBSICHEHUS SIBIICHUW OKPYXKAIOIIETO MHUPA W MPOUCXOISIINX
B HEM WM3MEHEHHWU, YMEHHS JeNaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYYEHHUSI JIOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEIbHO MCMOJIb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEILCKOM e TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BaHMIO,
K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyAa B pasIUYHbIX cdepax MnpodecCuoHaIbHON
NEeSATENbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3ybTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa « XUMUs Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUI1 (POPMUPOBAHUS MUPOBO33PEHHS O0YUAIOIIMXCS MEXTUCIUIUIMHAPHBIE
(MexxmpenMeTHbIE) OOIICHAYyYHbIC TOHATHS, OTPAKAIOUIME IEJIOCTHOCTh HAyYHON
KapTUHBI MUpa W CHeUU(PUKY METOAOB MO3HAHHUA, MCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE, IMPOIIECC, CUCTeMa, HAay4HbIH (axT,
OPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHE, HaOIIOJICHUE,
U3MEpEHUe, FIKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIE Y4YeOHbIE JEHCTBHUS (IMO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obecrneunBarone ¢GopMupoBaHue (YHKIIMOHATLHOM TI'PaMOTHOCTH
U COLMAIIbHON KOMIETEHLUN O0yYaroXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAIbHBIC YUeOHbIC JIEUCTBUS B MMO3HABATEIHHON
U COI[MAJIbHOM MTPaKTHKE.

MeranpenMeTHbIE  pe3yJIbTaThl  OTPAXAalT  OBJIAJICHUE I03HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMUA YHUBEPCATBHBIMU YU€OHBIMU JICUCTBUSMH.

ITo3HaBaTeIbHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBUSA
ba3oBbie Jornyeckue aeiicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIIPCACIIATE LCIIN ACATCIIbHOCTH, 3aaBasd IMIapaMCTPbl U KPUTCPHUH UX OOCTHIKCHHA,
COOTHOCHUTB PC3YyJbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMHU LICJIAIMU

HCIIOJIB30BATh IIPH OCBOCHHH 3HaHUM IMPUCMBI JIOTHYCCKOI'O MBIIIJICHUSA — BBIIACIIATH
XapaKTCPHLIC IIPHU3HAKH MOHATUN U YCTaHaBJIMBATb HX B3aMMOCBA3b, HUCIIOJIB30BATh
COOTBCTCTBYIOIIHC IMMOHATHA AJI1 00BSICHEHUS OTACJIBbHBIX (I)aI(TOB u ﬂBHeHHﬁ;

BBI6I/IpaTB OCHOBAHHUA W KPpUTCPUH IJIA KJ'IaCCI/I(l)I/IKaLII/II/I BCIIECCTB U XUMHNYCCKHUX
peaKLuii;

YCTaHABJIMNBATb NPUIUHHO-CJICICTBCHHBIC CBA3U MCIKAY M3Yy4YaCMBIMHU SIBJICHUSMU,

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTHUBHBIC, EyKTUBHBIE, IO aHAJIOIHH),
BbIABJEATE 3aKOHOMCPHOCTH M IIPOTHBOPCUMA B paCCMATPUBACMBIX  ABJICHHAX,
(I)OpMYJII/IpOBaTB BBIBO/JIbI 1 3aKJIFOYCHUA,

IMPUMCHATL B IPOLCCCC IIO3HAHHA, HCIIOJIB3YyCMBIC B XHMMHHU CHUMBOJIMYCCKHUC
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUYECKUH 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas ¢(opMmyJsia, ypaBHEHHE XUMHUUYECKOM peakiuu —
ITpH pCIICHHUN y‘IC6HBIX IMO3HABATCJIbHBIX U IMIPAKTHYCCKUX 3a/1a4, IPUMCHATL HAa3BAHHLIC
MOJCJIBHBIC MPCACTABICHUA MOJI BBIABJICHHA XapPAKTCPHBIX IIPHU3HAKOB M3Yy4YaCMbIX
BCHICCTB U XUMHUNUYCCKUX pCaKHHﬁ.
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Bba3oBble ncciieqoBare/ibCKue 1eiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUUECKUX PEaKLIUN;

(opMynupoBaTh LEIM U 3aJa4d MCCIEAOBAHUA, HCIOJIb30BaTh IOCTABJIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI JUIs1 (POPMHPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO INIAHUPOBAHUS U IPOBEJCHUS YUEHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHHUS HaOIIOAaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3yabTar, (HopMyiaupoBaTh OOOOIICHHUS
U BBIBOABI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEAOBAHUS, COCTABIITH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON MCCIIEI0OBATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METO/OB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB MO3HAHUS.

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 HETPOTHUBOPEYUBOCTH;

(opMyIupOBaTh 3aNPOCHl U MPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(popmauu, He0OXOIMMOM JJI BBITOJHEHHS YUEOHBIX 33]1a4 ONPEAEICHHOIO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KAau€CTBE CpPEACTBa MpU pabOTe C XMUMHUYECKOH
uH(popmanuen: TpUMEHAITh MEXIpeaAMeTHbIe ((PU3MUECKue U MaTeMAaTUYECKHE) 3HAKU
U CUMBOJIBI, (hOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBa
HaTJISAHOCTH.

KoMMyHuKaTMBHBIE YHHBEPCAJIbHbIE Y4eOHbIE JEeUCTBUS:

3a/laBaTh BOIPOCHl TIO CYIIECTBY OOCY)XIaeMOW TEMbl B XOJ€ Jauajora
W/WIM  JUCKYCCHH, BBICKa3bIBaTh WACH, (OPMYJIUPOBATh CBOM  IPEIIOKCHUS
OTHOCHUTEIIHFHO BBITIOJIHCHHS IIPESAJIOKESHHON 3a/1a4H,

BBICTYNAaTh C TMPE3CHTAIMEH pEe3ylbTaTOB TO3HABATEIHLHON JEATEIHHOCTH,
MOJTYYCHHBIX CaMOCTOSITEIPHO WMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHITIOJHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYCCKOH pabOThl IO HMCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIICCTB, peaM3allMi y4eOHOTO MpOeKTa W (HOPMYJIUPOBATH BBIBOIBI
M0 pe3yJbTaTaM MPOBEICHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B X0
00Cy»XeHusI 1 0OMEHa MHEHUSIMHU.
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PerynsiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC JEeHCTBUA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESTeNIbHOCTh, OMNpeNeNsisi €€ Wedd M 3aJauyd, KOHTPOJUPOBaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil allTOPUTM JCHCTBHIA TTPH BHITIOJTHCHUH
y4eOHBIX U MCCIIEIOBATEIIbCKUX 3a/ad, BRIOUpaTh HamOosiee 3PpGHeKTUBHBIM CIOCO0 HX
PEIICHHUS C YIETOM TMOTyUeHUs] HOBBIX 3HAHMI O BEIIECTBAX U XMMHUCCKHUX PEaKITHIX;

OCYIIECTBIISITh CaAaMOKOHTPOJb CBOCH JEATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
Y CAMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUSI MPOrPaMMbl CPEHEro OOIIEro oOpa3oBaHuUs
o XUMHHM Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI HAa OOECIECUYECHHE MPEUMYIIECTBEHHO
00111e00pa3oBaTeNbHOMN U OOIIEKYIBTYPHOU MOATOTOBKH 00ydaronuxcsi. OHU BKIIOYAIOT
cnenupuyueckre Ui yd4eOHOTO mpeaMeTa «XUMHs HaydyHble 3HAHUS, YMEHUs
U CIIOCOOBI ACHCTBUHN 10 OCBOCHUIO, MHTEPIPETAIIMH U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
NEATEeIbHOCTU MO TOJIYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHUM B Pa3IMUHBIX
Y4EOHBIX M pEabHBIX >KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHEH. B mporpamme
110 XUMUU MPEMETHBIC PE3YIbTaThl MPEACTABICHBI MO TOJaM U3yUYCHUS.

K kxonmy oOyuenms B 10 kJjiacce TpeaMETHBIC pPE3yJbTaThl OCBOCHHS Kypca
«Opra"nuyeckasi XUMHs OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHUpa, pPOJM XUMHM B TO3HAHUM SIBIICHUI  TPUPOJBI,
B (GOpPMHpPOBAHWU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAILHON
IPaMOTHOCTH, HEOOXOIUMOW [Jisi pEeHIeHUS MPAKTHYECKUX 3aad W IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAZICHUE CUCTEMOU XUMUUYECKUX 3HAHUN, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAOIINE
NOHATUS (XMMHUYECKUM JJIEMEHT, aToOM, JJIEKTPOHHAs 000J0uKa aToMa, MOJICKYJia,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢opmysia
(pa3BepHyTas U COKpallleHHas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, yTIIepOaHBIHN
cKeJeT, QyHKIMOHAIbHAS TPYIINa, paJuKajl, U30MepHsi, U30MEPbl, TOMOJIOTUUYECKUN PSJI,
TOMOJIOTH, YTJIEBOJOPOJIbI, KHUCIOPOJ U a30TCOJACPKAIIUE COCIUHEHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHus oprannueckux BemiectB A.M. byTiiepoBa, 3aKOH COXpaHEHHUS] MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS,
JeXxalye B OCHOBE MOHUMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI,
dakTomoruyecKkue CBEACHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH H OE30macHOM
UCIOJIb30BAaHUU BAXKHEMIIMX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa;
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chOpPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPU3HAKH TOHATHUH,
YCTAaHABIMBAaTh UX  B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIHME  ITOHATHUSA
IIPYU OIIMCAHUU COCTaBa, CTPOEHUS U IPEBPALLECHUN OPraHUYECKUX COCINHEHNN;

COPMUPOBAHHOCT ~ YMEHHUW  HCIIOJIB30BaTh  XHMHUYECKYI0  CHUMBOJIUKY
JUIsL COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpALIEHHO) (hopmyt
OpraHUYEeCKUX BEUIECTB M YPaBHEHUN XMMHYECKUX pPEaKIUil, U3rOTaBIUBATh MOJEIU
MOJIEKYJI ~ OpPraHMYEeCKHMX  BEHIECTB [  WUIIOCTPAUMA  HUX  XUMHUYECKOIO
Y IIPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YUYEHHBIX
OpraHUYeCKUX BEUIECTB IO UX COCTABY U CTPOCHUIO K ONPEIEICHHOMY KJacCy/Tpymnme
COEIUMHEHUN  (YIJIeBOJOPOMABI,  KHUCIOPOA W a30TCOAEpXallhe  COEIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS [0 CHCTEMaTHYECKOM
HoMmeHkiatype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIE HA3BaHMUS OTAEIbHBIX
OpPraHMYECKHUX BEUIECTB (ITUJIEH, IPONIJICH, alleTHIICH, STUJICHIJIUKOIIb, TIIULEPUH, (PEeHOM,
(dopmManpaerua, aneTaibIerua, MypaBbUHasi KUCJIOTa, YKCYCHash KUCJIOTa, OJEHMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCII0TA, TIII0K03a, PPYKTO3a, Kpaxmall, LEeJUI0103a, TIIMIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEAEIIATH BUABl XUMUUYECKON CBSI3U B OPraHUUECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

COPMUPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh TOJOXKEHUS TEOPUU  CTPOCHHUS
oprannveckux BemecTB A.M. bytinepoBa nnsi OOBsICHEHUS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUIN XapaKTEepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMUYECKHUE CBOMCTBA TUIMYHBIX MPEICTaBUTENIEH Pa3IMYHbIX KIACCOB OPraHUYECKHX
BEIIECTB (METaH, dTaH, TWICH, MIPONWJICH, alleTHIeH, OyTaauen-1,3, MmeTunOyTaarueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIVIMKOJb, TJIUUEPUH, (EHOJ, aleTalbJIeru,
MypaBbUHAsA M YKCYCHasl KUCJIOTBI, IJIIOKO3a, Kpaxmall, LEJII003a, aMUHOYKCYCHas
KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUYECKYI0 CBSA3b MEXKAY HHUMHU YpaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMHUPOBAHHOCTh YMEHHMSI XapaKTEepPU30BaThb HUCTOUYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, NPUPOJHBIN Ta3, yrojib), CIOCOObI UX NEPEPadOTKH U MPAKTUUECKOE
MPUMEHEHHE TPOAYKTOB NEepepadbOTKH;

c(OpMHUPOBAHHOCTH YMEHUI POBOIUTH BBIYUCIICHUS 10 XUMUYECKUM YPaBHEHUSM
(maccel, o00beMa, KOJMYECTBA HCXOJHOTO BEIIeCTBA WJIM MPOAYKTA PEAKIUU
0 U3BECTHBIM Macce, OO0BbEMYy, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(OpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOM 3HAHUH 00 OCHOBHBIX METOJAX
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMMUH MPU U3YYEHHUH BEIIECTB U XUMUYECKUX
ABJICHUN (HAOJIO/IEHUE, HU3MEPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHHUE), HCIOIb30BATh
CUCTEMHBIE XUMUYECKHAE 3HAHMS JUISl NIPUHATHS PEIICHUM B KOHKPETHBIX XU3HECHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;
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c(hOpMHUPOBAHHOCTh YMEHWW COONIOAATh TpaBWiIa IOJIB30BAHMSI XUMHUYECKOU
NOCyJ10i U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPAaBUIIa OOpAIlEHUs C BEHIECTBAMU
B COOTBETCTBUU C MHCTPYKILMSIMU IO BBITIOJHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJHATH  XUMHYECKUN
AKCIIEPUMEHT (TPEBpAIlEHUsI OPTraHWYECKUX BEIIECTB MpPHU HArpeBaHUM, IOIYUYECHUE
ATUJIEHA U HM3YYCHUE €r0 CBOMCTB, KQUECTBEHHbBIC PEAKIIMM OPraHMYECKHUX BEILECTB,
JeHaTypainus OeIKOB TMPHU HarpeBaHWH, IIBETHBIC pEakiMu OETKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MacHOCTH MpU OOpaIlleHUH C BEIIECTBAMH U J1JA0OPATOPHBIM
000OpyI0BaHUEM, TPENCTABIATH PE3YNbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (Gopme
3aMuCcH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (POPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XMUMHUYECKYIO
nH(pOpMaIIo, MOJYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBa MAaCCOBOM MH(OpMAIINH,
WNuTtepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJI0OIATh TIPABUIIA SKOJOTUYECKU 1IETIeCO00Pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOU JEATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3J0POBbS
U OKpYXKaroled MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS Ha >KUBBIC
OpraHU3MBbl OINPEAEICHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMbIcha nokazarens [TIK
(mpenenbHO  JAOMYCTUMOW  KOHIIEHTPAIMH), TOSCHATH Ha TPUMEpPAX CIOCOObI
YMEHBILICHUS U IPEAOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui O0y4YaroIuXcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE
MPUMEHATh 3HAHUA 00 OCHOBHBIX JIOCTYIHBIX METOJaX TMO3HAHUS BEIIECTB
U XUMHUYECKUX SIBICHH;

JUTSL CJICTIBIX M CJIA0OBUISIIMX OOYYaIONIUXCS: YMEHHE HCIOb30BaTh penbedHO
TOYEUYHYI0 cucTteMy o0o3HaueHul JI. bpaiins Ay 3anucu XuMu4eckux GopMyi.

K xoniry o0ydyenus B 11 kiacce npeamMeTHbIe pe3yibTaThl OCBOEHUs Kypcea «Oo1mas
Y HEOpraHUYeCcKasi XUMUSD» OTPakKaroT:

c(hOopMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMUYECKOU COCTABJIAIOICH
€CTECTBEHHO-HAYYHON KApTHUHBI MHUpa, POJIM XMMHUU B MO3HAHWUU SIBJICHUW TPUPOIBI,
B (OPMUpPOBAHMM MBIIUJIEHUS W KYJIbTYpbl JUYHOCTH, €€ (DPYHKIHOHAJIBLHOU
IPAMOTHOCTH, HEOOXOIWMOW IS PEIICHUS TNPAKTHYSCKUX 3aJad M DKOJOTHYECCKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET: OCHOBOIOJIATAr0IINE
HOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, H30TOM, S-, P-, O- 3JIEKTPOHHBIC OpOUTAIU
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN o0beM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKass CBA3b (KOBaJICHTHas,
WOHHAasl, METaJUIMYeCKasi, BOJOPOHAs ), KPUCTAIIIMYECKAs! PEIIeTKA, TUIIbI XUMUYECKUX
peaKLMii, pacTBOP, JIEKTPOIUTHI, HEJEKTPOJUTHI, SJIECKTPOJIUTHYECKAS THUCCOLIUALINS,
OKHUCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM peakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUSl HIEKTPOJIUTHUYECKOM JAUCCOIMALINH,
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nepuoanyeckuii 3akoH [[.M. MenneneeBa, 3aKkOH COXpaHEHHUS MAacChl BEIIECTB, 3aKOH
COXPAHEHHUSI U MPEBPAILECHUS SHEPTUU MPU XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHUMHWHM, MHMPOBO33PEHUYECKHE 3HAHM:, JIE)KAIIUE B OCHOBE
MOHUMAHUA TPUYUHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBIICHUH, (DaKTOJIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, OJyYEHUH U 0€30IMACHOM UCIOJIb30BAHUY BAXKHEHIIINX
HEOPraHWYECKHUX BELIECTB B OBITY U IMPAKTUUYECKOMN NEATEILHOCTH YEJIOBEKA,

chOpPMUPOBAHHOCTh YMEHUW BBISABISATH XapaKTepHbIC TMPU3HAKH TOHATHUH,
YCTaHABJIMBaTh HX  B3aUMOCBA3b, HCIIOIB30BATh  COOTBETCTBYIOIIME  ITOHATHS
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

cOPMUPOBAHHOCTh ~ yYMEHHUW  HCIOJIB30BaTh  XUMHUYECKYI0  CHMBOJIUKY
Ui cOCTaBieHHs (OpPMYJT BEIIECTB UM ypPaBHEHUHM XMMHUYECKHUX PEaKIHid,
cucrtematuyeckyto HoMmeHknatypy (IUPAC) u TpuBHaibHble Ha3BaHUA OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ras, yrieKuciblid ra3, aMMHaK, TalieHas U3BECTb,
HeralleHast U3BeCTb, IUThEBAs COJA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUN ONpPEIEIATh BAJICHTHOCTh U CTENEHb OKHUCIIEHUS
XUMHYECKUX IEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTaBa, BUJ XUMHUUYECKON CBS3U
(koBaneHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COCIWHEHUAX, THUI
KPUCTAJUIMYECKONW PEIIEeTKH KOHKPETHOTO BelllecTBa (aATOMHAsi, MOJIEKYJIIpHAsl, HOHHAs,
METaNINYECKas), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPIraHUYECKUX COCAUHEHUM;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh NPUHAIJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB IO MX COCTAaBy K ONPEICICHHOMY KiacCy/Tpynne coeIuHeHUil (ImpocTbie
BEILIECTBA — METAUIbl U HEMETAJUIbl, OKCHbI, OCHOBAHUS, KUCIOTHI, amM(pOTEpHbIE
TUIPOKCHUIBI, COJTN);

c(OPMUPOBAHHOCTh YMEHUW pACKpPbIBATh CMBICH MEPUOJUYECKOTO 3aKOHa
J.1. MenzeneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIONIYIO0, OOBSICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ilepuognueckoil cHCTEMBl XWMHYECKHX
anemeHToB J[.M. MeHeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIII,
«QHEPreTUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB
XAMUYECKUX DJIEMEHTOB U MX COCIWHEHUH IO mepuojgam u rpynnam llepuonndeckon
CHCTEMBI XUMHYECKHUX dJIeMeHTOB /[.J1. MeHnaeneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapakTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE
CBOWMCTBA  HEOPraHMYECKMX  BEIIECTB  pA3JMYHBIX  KJACCOB,  IOATBEPKIAThH
CYLIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKAY HEOPraHWYECKUMHU  BEIIECTBAMMU
C IOMOIIIbIO YPABHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

cOpPMUPOBAHHOCTh ~ yYMEHHS  KJIacCU(DUUUPOBATH XUMHYECKHE  pEaKLUuu
[0 Pa3Ju4HbIM MpU3HAKaM (YUCIYy M COCTaBY pPEArMpyroIIMX BELIECTB, TEIJIOBOMY
3Q¢deKTy peakuuu, HU3MEHEHHIO CTEIEHEW OKHUCIEHHUS DJIIEMEHTOB, OOpaTUMOCTH
peakiuy, y4acTHIO KaTajlu3aTropa);
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c(hOpPMHUPOBAHHOCTh YMEHUU COCTABIIATh YPABHECHHsS PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE M COKpAILIEHHbIE YPAaBHEHMsI PEaKI[Mii MOHHOrO OOMEHA, YYMThIBAsl YCJIOBUS,
IPU KOTOPBIX 3TH PEaKIUU UAYT 0 KOHIIA;

chOPMHPOBAHHOCT,  YMEHUW  TMPOBOAUTH  PEAKIMH,  TOJITBEPXKIAIOIIHIC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTAaHMYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM
IyT€M MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

chOPMHPOBAHHOCTh ~ yYMEHHH  pPACKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUN TOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOpPMHUPOBAHHOCTh yYMEHUN OOBACHITH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XApaKTEP CMEIICHHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npuniui Jle [llaTennbe);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XMMHUYECKHUE MPOIECCHI, JIekKaIUe
B OCHOBE MPOMBIIUICHHOTO TIOJIYYEHHSI CEPHOM KHCIOThI, aMMHUaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIMIAX U DKOJIOTUYECKUX
npobJieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYMCICHUSI C UCTIOIb30BAHUEM TOHSATHUS
«MaccoBast 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHHUM Ta30B MPU XUMUYECKUX
peakimsIX, MacChl BEIIECTBA WM 00beMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00beMy OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEMIOBOTO 3¢ deKTa
pEeaKy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIUY;

chOPMUPOBAHHOCTh YMEHUN COOJIIOIAaTh 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 CpeAbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO WHJIUKATOPA,
BIIMSIHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMUUYECKOW PEAKIIMU, PEAKIIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyib(dar-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KAaTUOH
aMMOHMSI, pelIeHNEe IKCTIEPUMEHTAIIbHBIX 3aa4 1o TeMaM «MeTtaiisy 1 « HemeTtamiby)
B COOTBETCTBUHU C MPaBUJIAMU TEXHUKUA O€30MAaCHOCTH TPH OOPAICHUH C BEIIECTBAMU
U J1abopaTOpHBIM  OOOpPYJOBAaHUEM, TMPEJACTABISTH  PE3YJbTaThl  XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3alucu  ypaBHEHUHW  COOTBETCTBYIOIIMX  PEAKIIUN
1 (OpMyYTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh  YMEHUW  KPUTUYECKH  AHAIM3HPOBATH  XUMUYECKYIO
uH(bOpMAIMIO, TOJy4YaeMyl W3 pa3HbIX HMCTOYHUKOB (CpeicTBa  MacCOBOU
KOMMYHUKAaI, THTepHeT 1 ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUI COOMI0OAATh MPaBUIIa SKOJIOTHYECKH 1[EIECO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW NEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3I0POBbBS
U OKpY)Karolel MPUPOJHON Cpelibl, 0CO3HABAaTh OMACHOCTb BO3JCHCTBUSI HA KUBbBIC
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OpraHU3Mbl ONPEJECICHHBIX BEIIEeCTB, MOHMMas cMbica mokaszarens I[IJIK, mosicHATH
Ha MpHUMepax CHocoObl YMEHBIICHUS W MPEAOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS
Ha OpPraHu3M YeJIOBEKa;

i OOy4yaromMXCsl C OTrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: yMEHUE
NPUMEHATh 3HaHHA OO0 OCHOBHBIX JOCTYMHBIX METOJaX T[IO3HAHUS BEIIECTB
Y XUMHUYECKUX SBJICHUN;

JUI CHENbIX M CIa0OBUIAIMIMX OOyYarOIIMXCs: YMEHUE UCIOJb30BaTh pelbe(HO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.
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10 KJIACC
HaumenoBanue
No KomunuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
pa3lieNoB U TEM [IporpammHoOe copepraHue
/1 4acoB o0yJaronuxcs
y4eOHOTO MpeaMeTa
Pa3znen 1. TeopeTudyeckue 0CHOBBI OPraHUYECKON XUMUU
1.1 | IIpeamer 3 [IpenmMeT opraHnYECcKON XUMUU: PackppIBaTh CMBICIT N3y4aeMBbIX
OpraHUYECKON XUMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE MOHATUM (BBISBJISATH UX XapaKTEPHBIC
Teopus ctpoeHust Y 3HAUYCHHE B MOJYYCHUU HOBBIX MIPU3HAKH ), YCTAHABIUBATH UX
OpraHUYECKUX BEILIECTB U MATEPUAJIOB. B3aUMOCBSI3b.
COECITMHEHUI Teopust CTpOEHHS OPraHUYECKUX [IprMEHATH NOJIOKEHUS TEOPUU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MOJIOKEHUSI.
CtpykTypHbIe (POPMYIIBI OPraHUuIECKUX
BemiecT. ['oMonorus, nzomepus.
XUMUYECKasi CBA3b B OPraHUYECKUX
COCIMHEHUSX: KpAaTHBIE CBSI3H,

G- U T-CBSI3U.

[IpencraBnenue o KiaccupuKanum
OpraHUYECKUX BEILECTB.
Howmenxkitatypa oprannueckux
COEIMHEHUH (CUCTEMaTHYECKas)

Y TPUBHAJIbHBIC HA3BAHUS BAXKHEUIIINX
MPEACTABUTENIEH KIIACCOB OPraHUYECKUX
BEILIECTB.

CTPOCHUSI OPraHUYECKUX BEIIECTB

A. M. bytnepoBa jijist 00bICHEHHS
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX
COCTaBa U CTPOEHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTABJICHUST MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpAIIeHHOH ) (OopMyIT OPraHUIECKUX
BELIECTB.

OnpenensiTh BUJIbl XUMUYECKON CBS3U
(onIuHapHbBIE, KPATHBIE) B OPraHUYECKUX
COCTMHCHUSIX.

PackpsIBaTh poJib OpraHu4e€CKOM XUMUU
B IPUPOJE, XapaKTEPU30BATH €€
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IKCcrepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BelleCTB U MX NMpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ 00pa3amMu
OpPraHUYECKUX BEIIECTB U MaTEPUATIAMH
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIECHUTIO
OpraHUYeCKUX BEIECTB IPU HArPEBAHUU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JlaGopaTopHBbIE OTBITHI:

— MOJIETTUPOBAHNE MOJIEKY
OpPTraHUYECKUX BEIICCTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKamH.

HabitoaTe 1 onuceiBaTh
J€MOHCTPALIMOHHBIE OIIBITHI; IPOBOJAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI

U IIPAKTUYECKHE paOOThI

Htoro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | IIpenenbHbIC AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — rOMOJIOTUYECKHM psif. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIINE MPEICTABUTEIH AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
(bU3NIECKUE U XUMUYCCKHUE CBONCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
HaxO0XJICHUE B IIPUPOJIC, TOTYyUCHHE
U TIPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOECHUE,
YTIIEBOJOPO/IbL: TOMOJIOTUYECKHM P DTUIICH —

AJIKCHBbI, AJIKaAHUCHBI,
AJIKMHBbI

[IPOCTEHIINH NIPEACTABUTEINb AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
buznyecKkre 1 XUMHYECKHUE CBOMCTBA

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBISBIISATH HX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TTOHSATHS

P OTIMCAHUH COCTaBA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIMHEHUU.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIHKY
JUTSI COCTaBIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHO ) (popMys1 OpraHuueCKUX
BEIIIECTB.
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(peakiuu ruApupOBaHHUS,
rajioreHUPOBAHMS, TUJIpATALIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AITUHN )
Hax0>JICHUE B IPUPO/IC, OJIyUECHUE
U TIPUMEHEHHUE.

Anxanuensl: OyranueH-1,3

1 MeTWIOyTagaueH- 1,3, xuMuueckoe
CTPOCHHE, PEaKIIMs MOTUMEPU3AIINH,
MIpUMEHEHHUE (JIJI1 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

ANKHWHEIL: COCTaB 1 0COOCHHOCTH
CTPOECHUSI, TOMOJIOTHYECKUI PS/I.
ALlETUIIEH — IPOCTEUIINN
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKHUE
U XMMUYECKHEe CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
TUApaTaIliy TOPEHUs ), HAXOXKICHUE
B IIPUPO/IC, TTOTYUYEHHUE U TPUMEHEHNE

2.3

ApomaTudeckue
YTIEBOIOPObI

ApeHbl: 6€H30J1 ¥ TOJTYyOJI, COCTaB,
XUMHUYECKOE CTPOCHHUE MOJIEKYII,
buznyecKre 1 XUMHUIECKIE CBOMCTBA
(peakuuu raJsoreHupOBaHUS

Y HUTPOBAHMSI ), IOJTyUCHHE

u npuMeHeHune. Brnusnue Oenzona

YcranaBauBaTh NPUHAJICKHOCTD
BEILIECTB K OIMPEEICHHOMY KJIaCcCy
YIJIEBOJIOPOIOB MO COCTABY

Y CTPOCHHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYyPE;
MIPUBOAUTH TPUBUAJIBHBIC HA3BAHUS
OT/ICJIbHBIX MPEJACTABUTEIICH
YIJIEBOJIOPOOB.

OnpenensTe BUIBI XUMUYECKOUN CBSI3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOH CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHHE,
npuMeHeHue, Gu3nIecKue

1 XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIIE
CIOCOOBI MOTYYCHHS TUITUYHBIX
Mpe/ICTAaBUTENICH Pa3IMYHBIX KJIACCOB
YTI€BOAOPOA0OB (METaHa, ITaHa,
ATUJIEHA, alleTujIeHa, OyTaauena -1,3,
OeH3071a, TOIyOJ1a).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMU U IOATBEPKAATh €€
HAJIMYKME YPABHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
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Ha OpraHns3m 4CJI0BCKaA. I'eneruueckas
CB:A3b YIIJICBOAOPOOIOB

2.4

[Tpupoiabie
VCTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadboTKa

[Tpuponuslii ras. [lomyTHbie HeTAHBIE
ra3sl. Hed T 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPETOHKA, KPEKUHT (TePMHUYECKHH,
Karanutuyeckuid). [TpoaykTel
nepepaboTKu HEPTH, X IPUMEHEHHE
B IIPOMBILICHHOCTHU U B OBITY.
KameHHBI yroib ¥ IPOIYKTHI €70
nepepadboTKH.

JKCHepUMeHTATbHbIE METOAbI
N3y4eHHs BelleCTB

U MX NIpeBPallleHH:

e JleMOHCTpaLu:

— komiekuu «HepTe» u «Yromby;
— BUJeo(parmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIEC OBITHI:

— Ka4eCTBEHHOE OIpe/iesieHre
yIaepojia ¥ BOAOPO/1a B OPraHUYECKUX
BEIIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YIIEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX.

peakImii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (DOPMYIL.
XapakTepuszoBaTh HICTOYHUKU
YIJIEBOJIOPOAHOTO CHIPhS (HEPTD,
MPUPOJIHBII ra3, yroib), ClIOCOOBI X
nepepaboTKU U MPaKTUYECKOE
MIPUMEHEHHE TIOTy4YaeMBbIX TPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHHE,
HaOJII0ICHUE U ONMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (JTAOOPATOPHBIE OIBITHI
Y IPaKTUYECKHUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
MOCY/JIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuJiaM OOpaIieHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB
U MIPAKTUYECKUX padOT M0 MOIYYECHUIO
Y U3yYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPABHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIbI HA X OCHOBE.
[IpoBOAUTH BEIUUCIICHUS

IS OTIpEeIeTICHUS MOJIEKYIISIPHOM
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e [IpakTHueckue pabOTHI:

Ne 1. TlonyuyeHue 3TUIEHA U U3YYEHUE
€ro CBOKCTB.

e PacueTHble 3a1aun:

— OIIpENENICHNE MOJIEKYJIIPHOU
(bopMyJIbl OPraHUYECKOTO BELIECTBA

110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB;

— PpacyeTsl 10 YPaBHEHUIO XMMHUYECKOU
peaxkuuu

(GopMyJIbI OPraHUYECKOrO BEILIECTBA,
M0 YPaBHEHUIO XUMUYECKON PEaKIINH.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYULIECTBIISATH CBOIO I03HABATEIIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIOBON yueOHON
AESITEIbHOCTH

Hroro no pazaeny 13

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn st

3.1 | Cnupter. Oenon 3

IIpenenbHbBIE OMHOATOMHBIEC CITUPTHI:
METaHOJ U 3TAHOJI, XUMHYECKOE
CTpOCHHE, PU3NUSCKUE K XUMUYSCKUE
CBOMCTBA (pEAKLIMH C aKTUBHBIMHU
MeTaJlIaMU, TaJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHenre. Bogopoanas
CBs13b. DU3HOIOTrHYECKOe AeHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJI0BeKa.

MHOroaroMHbI€ CIUPTHI: ITUIICHTIIUKOJb
Y TJALEPUH, XUMHUYECKOE CTPOCHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJllaM1, KaueCTBEHHAs PEaKIus
Ha MHOTOATOMHBIE CITUPTHI).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBISBIISATH HX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABINBATh UX
B3aUMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIIINE MTOHSATHUS

P OMMCAHUH COCTaBa, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIMHCHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIHKY
JUTSI COCTaBIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIIeHHOM ) (hOPMYJT OPTaHUUYECKUX
BEIIIECTB.

YcTaHaBnMBaTh MPUHAICKHOCTh
BEIIECTB K ONMPEACIEHHOMY KJIacCy
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DU3HOJIOTUYECKOE IEVCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIAIIEPUHA U ATHJICHTIHKOJIS.
®enon. CTpoeHre MOJIEKYIIHI,
br3YecKue 1 XUMHIECKIE CBONCTBA
denona. TokcnyHOCTh (PeHOIIA, €TO
(hU3M0I0TNYECKOE JIEUCTBUE

Ha OpraHu3M uenoBeka. [[pumeHenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunbl: GopMalibIeru

U alleTaJIbICT U, XHMUUECKOE
CTpoeHue, PU3NYECKUE U XUMUYECKUE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTaHOBJICHUSI, KAYECTBEHHbBIE
peakium), NoJiy4yeHue

U TIPUMEHEHUE.

OHOOCHOBHBIE MPEICTBLHbBIC
KapOOHOBBIE KUCJIOTHI: YKCYCHasI
KHCJIOTa, XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTRA
(oO1re cBOMCTBA KUCJIOT, PEAKIIHs
ATEpUPUKAIINN ), TTOTTyICHHE

U npuMeHenue. CTeapuHoBast

1 OJICMHOBAs KUCJIOTHI KaK
MIPEACTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpblla Kak cOM BBICIIUX KapOOHOBBIX

10 COCTaBYy M CTPOCHUIO, HA3bIBATh MX
M0 CUCTEeMaTU4YeCKOM HOMEHKIIATYPE;
MPUBOJAUTH TPUBUAIIbHBIC HA3BAHUS
OTJICTILHBIX TIPEICTABUTEIICH
KHCIIOPOJICOIEPKAIIUX COCTMHEHUN.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
NpUMEHEHUE, PU3HUECKHE

Y XUMUYECKHE CBOMCTBA, BaKHEHIITHE
CIIOCOOBI MTOTYYEHHUS TUTTHIHBIX
MIPEICTaBUTENCH PA3IMYHBIX KIIACCOB
KHCIJIOPOJICOIEP KAIIUX COSTUHEHUN
(MeTaHoOa, ATAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanabAeTuIa, YKCYCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmasa,
[EJUTIOJIO3b] ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXKJTy HUMH U TIOJITBEPKAATh €€
HaJM4Kie YpaBHEHUSIMU
COOTBETCTBYIOIINUX XUMUYECKUX
pEaKIuid C UCMOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTpOEHHE U TPUMEHEHUE KHUPOB,
XapaKTEPHU30BaTh UX 3HAUCHHUEC

TUTSE JKH3HEIEATETbHOCTH OPTaHN3MOB.
Oco3HaBaTh OMACHOCTH BO3JEHCTBUSA
Ha )KUBBIC OPTAaHU3MBbI OIIPEICIICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBUE.
CrnosxHble 3(DpUpBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCJOT.

[Munponu3 coXHBIX A3UPOB.

Kupsbl kak Mpou3BOAHBIC TIUIIEPUHA
Y BBICHIMX KapOOHOBBIX KUCJIOT.
I'maponns Kupos

3.3

VYrneBoasl

VYTI1eBObI: COCTAB, KiIacCU(pUKaIHs
yTI€BOJ0B (MOHO-, JTU-

U nonucaxapuasl). ['moko3a —
MIPOCTEUIIIMN MOHOCAXapua:
O0COOEHHOCTH CTPOEHUS MOJICKYJIBI,
dbuznyecKre 1 XUMHUYECKHUE CBOMCTBA
TIFOKO3bI (B3aUMOJIEUCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccraHoBIICeHUE, OPOKESHHE
TIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIJIFOKO3bI, OMOJIOTHYECKAs
POJIb B )KU3HENESATEIbHOCTH OpraHn3Ma
yenoBeka. Dorocunres. Opykrosa Kak
M30MEp TITIOKO3BI.

Caxapo3za — mpeJICTaBUTEIb
JMCaxapuI0B, THAPOIN3 Caxapo3bl,
Hax0JICHUE B IPUPOJIC U TPUMEHEHHE.
Kpaxmai u nenntono3a Kak IpUupoaHbIE
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpraHUYECKHUX BEIIECTB, MOSACHITh
Ha MIPUMEPAX CIIOCOOBI YMEHbIIICHUS

Y TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICCTBHS HA OPraHN3M YEJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI MO3HAHUSI — IPOBEJICHHUE,
HaOJII0ICHUE U ONUCAHUE XUMHYECKOTO
sKcTIepuMeHTa (J1abopaTopHBIE OMBITHI
U IPaKTUYECKHUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIB30BAHUHN XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
MpaBuJiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C MHCTPYKIIHSIMU
BBITIOJTHEHUS JTA0OPATOPHBIX OIBITOB

Y MPAKTUYECKUX padOT IO MOIYYSHHUIO
Y M3YUYEHHIO OPTaHUYECKUX BEIIIECTB.
[IpeacTaBusTh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPABHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeNIaTh BHIBOJIBI HA X OCHOBE.
[TpoBOIUTH BHIYMCIICHHSI

JUTSI OTIPEICTICHUS MOJICKYIIPHOM
(bopMyJIbl OPraHUYECKOro BEIEeCTBa,
110 YPaBHEHUIO XUMUYECKOU PEAKIINHU.
CaMocCTOsITENBHO MJIAaHUPOBATh

32



denepanbHas padboyas nporpamma | Xumusi. 10—11 kiaccer (6a30BbIil ypOBEHB)

U TICJUTIONO03bI, (Pr3UdecKue

U XMMHYECKHUE CBOMCTBA Kpaxmaiia
(ruaponu3, KaueCTBEHHAS peaKIus

C MOJIOM).

JKCcrepUMeHTATIbHbIE METO/IbI
M3y4eHHUs] BelIeCTB M UX MPeBPaleHU:
e JlaGopaTOpHBIE OIBITHI:

— TOpPEHUE CIIUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ runpokcuaom menu(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKuCTIEHHEe aMMHUAYHBIM PaCTBOPOM
OKcHJIa cepedpa ¥ THIPOKCHIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTHI.

e PacueTHnble 3agaun:

— ONPEAEIEHUE MOJIEKYIIAPHON
(hopMyJIBl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX JIEMEHTOB U 110 Macce
(00BEMyY) IPOTYKTOB CTOPAHUS;

— pacyeThl 0 YPAaBHEHUIO XUMUYECKOM
peakiuu

Y OCYILIECTBIIATH CBOIO IIO3HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JESITeTbHOCTH

Hroro no pazgeny

13
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHNY€CKMUEC COCANHCHUA

4.1 | AMUHBL
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METWIIAMHH — IPOCTEHIINI
IIPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, PU3NUECKHe

Y XMMHUYECKUE CBOMCTBA (peakuu

C KHCJIOTaMU 1 TOPEHUS ), HAXOKIECHUE
B IIpUPOJE. AMUHOKHUCIIOTHI KaK

aMm(oTepHbIE OPraHUYECKUE COCTUHEHUS.

Pu3NYEeCKUE U XUMHYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMEpE TIIUIMHA).
buonorudeckoe 3HaYeHHE AMUHOKHUCIIOT.
CuHTE3 EenTUI0B.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuyHas, BTOpUYHasi U TPETUYHAS
CTPYKTypa O0elKoB. XUMUUYECKHUE
CBOMCTBA OCJIKOB: THIPOJIU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEAKIINU
Ha OeJKH.

JKCNepUMEHTAIbHbIE METObI

H3y4YeHUs BElIeCTB M UX MPeBPalleHHIi:

e JlemoHCTpaIuu:
— JIeHaTyparwus OSJIKOB MpU HarpeBaHUU;
— LIBETHBIE peaKuu OEIKOB

PackpbIBaTh CMBICT H3y4aeMbIX
HNOHSTUMN (BBISBIIATH UX XapaKTEPHBIE
IIPU3HAKHU), YyCTAaHABJIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

IIPU ONIMCAHUM COCTABA, CTPOEHUS

Y IIPEBPALLEHUA OPraHUYECKUX
COCIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
IUTSL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOH,
COKpAILlEHHON ) (hOpMyJT OPraHUYECKUX
BELIECTB.

Onpenensatb NPUHA/JIEKHOCTD BEIIECTB
K OIpEIeIEHHOMY KJIacCy MO COCTaBy
Y CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOJNUTH TPUBHUAJIbHBIE HA3BAHHUS
OTJIEJBHBIX MTPEICTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIIINE
CHOCOOBI MOJTYYESHUS] TUTTUYHBIX
IpeJICTaBUTENEN a30TCOAEPKAIINX
COEIMHEHU (METHJIAMUHA, TJIUIINHA,
OCIIKOB).
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OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha TpUMepax 3HaYeHHe OeIKOB

JUIS OpraHU3Ma 4eJIOBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/IbI T03HAHUS — HA0JII01aTh

Y OTIMCHIBATh JIEMOHCTPAIIMOHHBIN
HKCIEPUMEHT.

CamMOCTOSTENBHO IIAHUPOBATH U
OCYILIECTBIISITH CBOIO [T03HABATEIbHYIO
JEsITeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPyNIoOBOW yueOHOH
JeSITeIbHOCTH

Hror

0 TI0 pazzeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

ITnacTtmaccsnl.
Kayuykn. Bomokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHECHUI:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSIS
MoJieKyJisipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSL.

ITImacTmacchl (MMOIUATHIICH,
MTOJIUITPONUIIEH, OJIMBUHIIIXJIOPHU/I,
noaucTupot). HatypaibHblii

Y CHHTETUYECKHE KayUyKu

Bnanets nzygyaeMbIMU XUMHUYECKUMU
TIOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHATUN U PUMEHSTH ATH
TIOHSITUS MPU ONTMCAHUHU COCTaBa

U CTPOEHUS BEICOKOMOJIEKYISIPHBIX
OPTraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUSI OT/ICNIBHBIX (PAKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUSI CTPYKTYPHBIX (popMyIt
BEIIECTB U YPABHECHUM PEaAKIINI
MOJIMMEPHU3AIUU U TTOJIMKOHICHCAIINH.
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(6yTamreHOBBIN, XJIOPOIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypajbHbIE (XJIOTOK, HIEPCTh, IETK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHE (KapoH

1 JIaBCaH).

JKCIepPUMEHTAIbHbIE METOIbI
U3yYeHUs BelleCTB M UX NMpeBpalleHuii:
e JleMOHCTpaLu:

— O3HAKOMJIEHHE C 00pa3uaMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIaCTMACC, KAydyKOB

OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIC CBOMCTBA Kay4yKOB,
HanOoJIee pacIpOCTPaHECHHBIX BUIOB
MJIACTMACC, BOJIOKOH; TPUMEHEHHUE

B Pa3IUYHBIX OTPACIISIX.
Hcmonb30BaTh €CTECTBEHHO-HAYIHBIE
METO/IbI O3HAHUS — HAOIIOAATh

Y OTIMCHIBATh JEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
No KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
\IT 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

11

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMA XUMUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumunyecknii aneMent. AtoMm. Cocras
aTOMa, U30TONBI. DIIEKTPOHHAS
0001104Ka. DHEPreTHYECKUE YPOBHH,
MOJYpOBHU. ATOMHBIEC OpOUTAIH,

S-, p-, d-, f-amemenTel. OcobeHHOCTH
pacrpeeneHus AIeKTPOHOB

0 OpOUTAJISIM B aTOMAaX MaJIbIX

1 OOJIBIIINUX TTEPUOIO0B. DIECKTPOHHAS
KOH(UTypaIus aTOMOB.
[Teprnoanueckuit 3aKOH

u [lepuonnueckas cucrema XUMHYECKUX
anemeHToB J[. 1. Menaeneena.

CBsI3b IEPUOINYECKOTO 3aKOHA

u [lepnoanyueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pPa3yeMbIX UMHU TIPOCTHIX
U CJIO’KHBIX BEIIECTB IO Tpynnam

Y TIEPUOJIaM. 3HAYEHUE MTEPUOINYECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackpbIBaTh CMBICIT M3y4aE€MbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aHMOCBS3b.

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /1. . MenpaeneeBa

1 ICMOHCTPUPOBATH €ro
CHUCTEMaTU3HUPYIOIIYIO,
0OBSICHUTEIIBLHYIO ¥ TIPOTHOCTHYECKYIO
byHKIUY.

XapakTepu30BaTh JJICKTPOHHOE
CTPOEHHUE AaTOMOB XUMHUYECKHUX
aneMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSATHS S-, P-, 0-2/1eKTPOHHBIC
opOuTaNH, YHEPTETUIECKHE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTH
M3MCHEHHUS CBOMCTB XUMHYECKUX
2JIEMEHTOB U UX COCJIUHECHUI

10 MEPHUOJIaM U TPYIIIam
[Tepunognuecko CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BelIeCTB U UX NMpeBpallleHuii:
e J/lemMoHCTpauu:

Buast Tabmun «llepuognyeckas

cucTeMa XMMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Buppel (koBasieHTHast HEMOJISIpHAs

U MOJIsIpHAasi, HOHHAs, METaJTYecKasi)

U MEXaHU3MbI 00pPa30BaHUsI XUMUUYECKON
CBA3U (OOMEHHBII U IOHOPHO-
aKIenTopHbIi). BoopoiHas cBA3b.
BanenTtHOCTS.
DnekTpooTpulaTenbHOCTh. CTENEHb
okuciienusi. KaTMOHbBI U aHUOHBI.
Bemecta mosiekyisipHOro

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTaBAa BEILIECTRA.
THuIbI KPUCTATUTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonndecTBeHHbIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JI0JIsI BELIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MPU3HAKHN) U PUMEHSATH 3TH TTOHITHUS
P ONKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICITBHBIX
(haKTOB U SIBICHHIA.

Onpenensatb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METaJUTMYeCKOU, BOJJOPOIHOM )

B COCJIMHEHUSIX; TUTT KPUCTAJTMTIECKOM
PEIICTKH KOHKPETHOTO BEIIECTBA.
OnpenensaTb BaIGHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COCJIMHEHUSAX PA3INIHOTO COCTABA.
[IpoBOINUTH BBEIYUCTICHUS

C UCITIOJIb30BAaHUEM ITOHSATHS «MaCCOBas
JI0JISI BEIIIECTBA B PACTBOPEY.

Brnagets nzydaeMbIMU XUMHYECKUMHU
TTOHSATHSIMH.
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coenuHennii. Homenkiarypa
HEOPraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NpeBPalleHMIi:
e J/lemMoHCTpauu:

— MOJIEJIM KPUCTAUTMYECKUX PEIIECTOK.

e PacuerHble 3a1auu:

— PpacueThl C UCMOJIb30BAHUEM TIOHATHUSA
«MaccoBas J0JIsl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuu

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIIUI B HEOPTaHUIECKON
Y OPTaHUYECKON XUMUHU. 3aKOH
COXPAaHEHMS MACChI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiyu, €€ 3aBUCUMOCTh

OT pa3IUYHBIX (PaKTOPOB.

OO6patumble peakiini. XUMUYECKOEe
paBHOBecue. DaKTOPBI, BIUSIOLINAEC

Ha COCTOSTHHE XMMHYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [larense.
DIIEKTPOJIUTHYECKAS JUCCOLIAALIMS.
CuiibHbBIE U CJIA0bIE AIEKTPOJIUTHI.
Cpena BOgHBIX PaCTBOPOB BEIIECTB:
KHCJIas1, HEUTpasbHas, IEI0YHasl.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOHN PEaKIIUu OT Pa3TAIHBIX
(hakTopoB.

OmnpenensTh XapakTep CMEICHHUS
XUMHUYECKOTO PAaBHOBECHS

B 3aBUCMMOCTH OT BHEIITHETO
Boznevictus (mpuniun Jle [larenne).
CocTaBIsITh ypaBHEHUS pEaKIIUN
Pa3TUYHBIX TUIIOB; MOJHBIC

Y COKpAIllCHHbIE YPABHEHUS pPEeaKIUi
MOHHOTO OOMEHA, YIUTHIBAs YCIOBHSI,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOJIIOICHUE U ONTUCAHNE XUMUYECKOTO
DKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboTHI): MO OMPEACIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO O0OMEHA, BIUSHUIO Pa3TUIHBIX
(aKTOpOB Ha CKOPOCThH PEaKIUM.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TTOCYI0M 1 1ab0paTOpHBIM
000pyI0BaHUEM.

[IpeacTaBisTh pe3yabTaThl
XUMHYECKOTO IKCIIEPUMEHTa B hopMe
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Bonopoausriii mokaszatens (PH) pacteopa.
Peaxiuu nonHoro ooMeHa

B OPraHUYECKOW U HEOPTaHUYECKOMN
XUMUHU.
OKHUCIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. [Tousitue 00 snexTponuse
pacriaBoB U pacTBOPOB COJIEH.
[Iprmenenune 3eKTpoamn3a.
JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BellleCTB M UX NpeBpPalleHMii:
e JleMOHCTpaIuu:

— pa3yiokeHue MepoKCUuIa BOJOpoaa

B MIPUCYTCTBHUM KaTajln3aTopa.

¢ JlaGopaTOpHBIE OTIBITHI:

— IPOBEACHUE PEAKIUI HOHHOTO
oOMeHa;

— OIpEe/eNIeHNUE CPeibl PACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbix (hakTopoB

Ha CKOPOCTh XUMUUYECKOMN pPEaKIInH.

e PacueTHrblIe 3agauu:

— pacyeThl 10 YPAaBHEHUSIM XUMUUYECKUX
pEaKUuii, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

3aIlCHU YPABHEHU COOTBETCTBYIOIINX
PEAKLINI U AETaTh BBIBOJAbI HA UX
OCHOBE.

[TpoBOANTE BEIYMCHEHUS

10 YPaBHECHUAM XUMHUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacyeTsl

Hroro no pazgeny

13
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Pa3nen 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Mertamnsl. [lonoxeHne MeTAILTIOB

B [leproanueckon cucteme XUMUYECKUX
3JIEMEHTOB.

Oco00EHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAIIJIOB.

OO6uue pusznueckre CBONCTBa
METaJIOB.

[IpuMeHeHre MeTaIIOB B OBITY, TPUPOJIE
u TexHuke. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKAN P HAIIPSIKEHAN
MeTaioB. O01ue crnocoObl MOTyYeHUs
MetauioB. Koppo3usi MeTajuios.
Cnoco0bI 3alUThl OT KOPPO3UH.
OO6m1as xapakTepUCTUKA METaJJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproanyueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomuanii. AMGOTEpHBIE CBOMCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJIIOB
no6ouHbIx oarpyni (b-rpymnm)
[leproanuecko cUCTEMBI

XUMUYECKUX IJIEMEHTOB: M€E/Ib,

LMHK, XpOM, KEJE30.

Baxnernmme coeTMHEHUST METAIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MPU3HAKKN) U IPUMEHATD 3TU MOHITHUS
P OMKUCAaHUU COCTaBa U CTPOEHUS
BEILIECTB, JIJIs1 0OBSICHEHHS OT/IETTBbHBIX
(aKTOB U SIBICHHIA.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB DJIEMEHTOB —
METaJUIOB U UX COEAMHEHUH C y4ETOM
CTPOCHUS UX aTOMOB M TIOJIOKEHUS

B llepuoanueckou cucreme
XUMUYECKUX IJIEMEHTOB

J1. 1. MeHaeneena.

XapakTepusoBaTh (OMUCHIBATH) O0OIIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peakIuii; MpUMEeHEHUE METAJIJIOB

B Pa3NIUYHBIX 00JIACTSIX, a TAKKE
MCIIOJIb30BAHUE WX IS CO3aHUs
COBPEMEHHBIX MaTEepPUaJIOB

Y TEXHOJIOTHM.

OnuckIBaTh COCOObBI 3aIIUTHI METAJIIIOB
OT KOPpPO3HH.

PackpbIBaTh CylIHOCTh OKUCIUTEIBHO-
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JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBPallleHMIi:
e J/leMoHCTpauu:

— KoJuUTeKIus «MeTasuibl U CIIaBb».

¢ JlaGopaTOpHBIE OIIBITHI:

— B3aUMOJIEHCTBHE THUIPOKCHUIA
AJTIOMHUHUS C PAaCTBOPaMU KUCIOT

U 1IEJI0YCH;

— KauyeCTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcniepruMeHTaIbHBIX
3a1a4 no teme «MeTab.

e PacueTrHrbIe 3amaun:

— pacueTbl Macchl (00beMa, KOJIUYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEJEIICHHON MacCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIH.
IIpoBoauTH peakiumy,
IIOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE

1 1a00paTOPHBIE OMBITHI, IPAKTUUECKHE
paboThI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B hopMe
3aMKMCH YPAaBHEHHI COOTBETCTBYIOLIUX
peakiMii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU OCY10i 1 1a00paTOpHbIM
000py/I0BaHUEM.

[IpoBONTH BBIUHUCIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYILECTBIISITh CBOIO ITO3HABATENBHYIO
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NEeATENbHOCTD; IPUHUMATh aKTHBHOE
ydacTue B TPYMIOBOM yueOHOi
NEATENBHOCTH

2.2

Hemeramisr

Hemeramnsl. I[1onoxeHne HeMeTa1oB
B [lepruoanueckon cucteMe XuMUYECKUX
anemenToB /.M. MeHaeneeBa

1 OCOOEHHOCTH CTPOEHUSI aTOMOB.
duznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHUS HEMETAUIOB (Ha IpUMeEpe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIJIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMETAJIOB.

JKCIepUMEHTAILHbIE METObI
HU3yUYEeHHUS BelleCTB

U UX NpPeBPALLCHUN:

e J/lemMoHCTpauu:

— 00pa3Ipl HEMETaJlIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JJabopaTOpHBIE OIBITHI:

— Ka4eCTBEHHbIC PEAKIIMU HAa aHHOHBI
M KaTHOH aMMOHHUSL.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKHN) U PUMEHATH 3TH TOHSATHUS
MIPU OMTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIJIs1 00BSICHEHUS OT/ACIIbHBIX
(baKTOB U SIBICHHIA.

OOBICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB HEMETAJIIOB

Y UX COEJIMHEHUM C yU€TOM CTPOCHUS
MX aTOMOB U TOJIOKEHHS

B llepuoanueckou cucreme
XUMUYECKHUX DJIEMEHTOB

J1. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAILJIOB, UX
BAXHEMIINUX COCTMHEHUH, IIOATBEPK A
ATO OMKCAHUE MPUMEpPAMH YPaBHEHUMN
COOTBETCTBYIOIINX XUMHYECKUX
PEAKIIH.

XapaxkTepu3oBaTh BIUSHUE HEMETAJIIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3MBbl; OIIUCHIBATh IPUMEHEHUE
B Pa3JIMYHBIX 00JIaCTAX MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA.
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e [IpakTHueckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3amad mo Teme «HemeTamisy.

e PacyeTHbIe 3a/1a4H:

— PpacyeThl MacChl BEIIECTBA

WM 00beMa razoB M0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WA 00BbEMY OJJHOT'O U3 YUaCTBYIOIINX
B PEAKIINH BEIIECTB; PACYETHI MACCHI
(o6Bbema, KOJIMYEeCTBa BEIECTBA)
IPOAYKTOB PEAKIMH, €CIIH OJHO

U3 BEIIECTB UMEET IPUMECU

2.3

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKHUX
BEIIECCTB

Heoprannueckue u opraHu4ecKue
KUCIO0Thl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPTraHUYECKUE

Y OpraHU4ECKUE COCINHEHHS.
['eneTnueckas cBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

[TonTBepxkaaTh CylIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKIUi
ITOCPEACTBOM COCTABIJICHUS
AJIEKTPOHHOTO OalaHca dTUX PeaKIuil.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BELIECTB,
pacrio3HaBaTh OINBITHBIM MTyTEM
AQHUOHBI, TPUCYTCTBYIOIIHNE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl MO3HAHUS — IPOBEJICHHUE,
HaO0JII0ICHUE U ONMCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OTBITHI, TPAKTUIECKUE
paboThI).

[IpencraBisTh pe3yibTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B popme
3aIMCU YPaBHEHUH COOTBETCTBYIOLINX
peakiuil 1 aenaTh BEIBOJbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0H U 1ab0paTOpPHBIM
000py/TI0BaHUEM.

[IpoBOINUTH BBIYHUCIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKIINAM.
CaMocCTOATENBHO TUIAHUPOBATH

Y OCYILECTBIIATH CBOKO IT03HABATEIIBHYIO
JESTENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPyNIoOBOW yueOHOH
JESITeIbHOCTH

Hroro no pasaery 17
Pasznea 3. XumMus 1 JKH3HL
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B 00ecIieYeHIN PackppIBaTh poJIb XUMUHU B PEIICHUN

3KOJIOTUYECKOU, SJHEPTETUYECKON

Y MUIIEBOM O€30MaCHOCTH, Pa3BUTHHI
MeauuuHbl. [ToHATHE O HAYyYHBIX
METOJaX MO3HAHUS BEIECTB

Y XUMHYECKUX PEAKIUH.
[Ipencrapienus: 06 0OIIMX HAYYHBIX
MPUHIIATIAX TPOMBIIIIICHHOTO MOJy4YeHUS
BAKHEUIINX BEIIECTB (HA MpUMepax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUPE BEIIECTB, MATEPUATIOB
Y XUMUYECKUX PEaKUUN: XUMHUS

Y 3JI0POBBE YEJIOBEKA; ITpaBUiia
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPTEeTUYECKUX, CHIPHEBBIX
Y SKOJIOTMYECKUX TIPOoOIeM
YeJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHHU.

[IpumensaTh npaBuia 6€30mMacHOTO
oOpalleHHsI ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
’KU3HHU, TTpaBUjIa TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpraHu3Mbl ONPEIEICHHBIX BEIIECTB
cMbica nokazarens K, mosacHsATh
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha IMpuMepax CrocoObl YMEHBIIICHHSI
WCTIOJIb30BaHUs IpenapaToB ObITOBOM Y MPEIOTBPALIEHUS UX BPEIHOTO
XHMMHUH B TTIOBCEIHEBHOM KU3HMU. BO3JICHCTBUSI.

briTOBas XMMUYECKass rPaMOTHOCTh AHaIM3UPOBATh U KPUTHUECKHU

OIICHUBAThH WH(OPMAITHIO, CBI3aHHYIO
C XUMUYECKUMU MPOLIECCAMH U HX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

Hcnonb30BaTh NOMy4eHHBIE 3HAHUS

U TIpe/icTaBlIeHus 0 chepax
NEATEeIbHOCTH, CBSI3aHHBIX C HAYKOU

Y COBPEMEHHBIMU TEXHOJOTUSIMU, KaK
OCHOBY JIJISI OPUEHTAIINH B BEIOOPE
cBoel Oyayuiel npodecCHoOHATbHOM
NEeSATEIbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO TpodIeMe
Y IIpeJiaraTb BO3MOXKHbBIE ITyTH €€

pelIeHus
Wroro 1o pazaeny 4

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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HEPEYEHb (KOAUDPUKATOP) PACITPEJAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIBbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 XUMHNHU

B ¢enepanpHbIX M perMOHANBHBIX MPOIEIypax OIECHKM KadecTBa 0Opa3oBaHUS
UCIIOJIb3YeTCsl MepeyeHb (KOAU(PUKATOP) pacHpeleNieHHbIX M0 KJaccaM IMPOBEPSIEMbIX

TpeOOBaHMI K

pe3ynbTaTtaM OCBOEHHMS OCHOBHOM 0Opa30BaTENbHON MPOrpamMMbl

cpeaHero o01iero 0opa3oBaHus U JIEMEHTOB COJIEPKAaHUS MO0 XUMUH.

10 KJIACC
IIpoBepsiemble TPeOOBaAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
MPOrpaMMbIl
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJbrara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIIAIONICH
€CTECTBEHHO-HAYYHON KAapTUHBI MHpA, POJM XUMUU B IO3HAHHH
SBJICHUN TNpUpOAbl, B (OPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONW TpaMOTHOCTH, HEOOXOIUMOM
JUISL pELlICHUs MPAKTHYECKUX 3a7a4 U 3KOJOTMYECKHM 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOJHOM cpene
1.2 Brnagenue cucTeMO XHMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOIIOJIAraOIIHE IIOHSATHS (Monexyna, BAJICHTHOCTb,
AIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKASI CBSA3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIM 00bEeM, YIJIEPOAHBIA CKEJET,
GyHKIIMOHANbHAs ~ TpyINa,  pajuKkaid,  H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKAN PO, TOMOJIOTH, YIJIEBOAOPOAbI, KHCIOPOA-
U a30TCOJIEpKAIUE COeIMHEHUS, OMOJIOTUYECKN aKTUBHbBIE BEILIECTBA
(YTJIeBOIbI, JKHUPHI, OCTTKKU), MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUUM W 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUsl opraHudeckux Bemects A.M. byrneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHUH, (AKTOJIOTUUYECKUE
CBEJCHHUS O CBOWCTBax, COCTaBe, IIOJIyYeHHMH U O€30MacHOM
WCIIOJB30BAaHNN BAXKHEUIIMX HEOPraHUYECKMX M OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEIOBEKA
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1.3

ChopMHpOBaHHOCTE YMEHHUI BBIABIATH XapaKTEpPHbIC IPU3HAKU
NOHATUM,  YCTAaHABIMBATbH WX  B3aUMOCBA3b,  MCIOJB30BAThH
COOTBETCTBYIOIIME TIOHATHS NIPU OINKMCAHUM COCTABA, CTPOCHMS
Y IIPEBPALLCHUNA OPTAaHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHUM UCTIOIB30BaTh XUMHUUECKYIO CUMBOIUKY
JUISlL COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpamieHHOM) ¢GopMysl OpraHMYECKHX BEHIECTB M YpaBHEHHI
XUMUYECKUX  pEaKlMil,  W3rOTaBIUMBaTh  MOJEIU  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUISl WUIIOCTpAlMM HMX XHUMHYECKOTrO
Y IPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMupoBaHHOCT YMEHHMM  YCTAaHABIMBATh MPUHAJJICKHOCTD
W3YYCHHBIX OPTaHWYECKHUX BEIIECTB IO HMX COCTaBY W CTPOCHHIO
K OIpeeeHHOMY Kiaccy (Tpymnme) coeauHEeHuM (yriieBoJIOpOIbI,
KHUCTIOPOJT M a30TCOJEpIKAINE COEAMHEHHUS, BBHICOKOMOJICKYJISIPHBIC
COCMIMHCHUS), JaBaTh WM  Ha3BaHUSA TI0  CHCTEMATHYCCKOM
Homenknarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACNSITh BUJIBI XUMUYECKON CBSI3H
B OPraHUYECKUX COCIUHEHUSIX (OIMHAPHBIE U KPATHHIE)

1.6

ChopMupoBaHHOCTh YMEHHSI TPHUMEHSTh: TMOJOXKEHUS TEOPHH
CTpOE€HHUsl opraHnyeckux Bemects A.M. byTtiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHMs MacChl BEILECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIEepKaAIIIE
OpraHuYecKue CoeuHEHUs. BEICOKOMOIEKYISIpHBIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHHUM MPUBOIAUTH TPUBHUAIBHBIC Ha3BaHUS
OTACIBHBIX OPraHUYECKMX BEIIECTB (STWJICH, MPOIMJICH, alleTUJICH,
STUJICHTJIMKONb, TIUIEPUH, (eHon, (hopMaabIerujl, ameTalabIeTH/I,
MypaBbHHasi KHCIJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBAasl KHUCJIOTa, TIIOKO3a, (DPyKTO3a, Kpaxmal, IeJITI0J03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh yYMEHHH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
bU3MYeCKUe W XUMHUYCCKHE CBOWMCTBA THIMYHBIX IPEIACTABHUTEIICH
pPa3TUYHBIX KJIACCOB OPTaHWYECKUX BEHIECTB (METaH, 3TaH, STHJIEH,
mpomuiieH, arneTwieH, OyraauweH-1,3, metunOyraauen-1,3, OeHzod,
METaHOJI, STAHOJI, STUJICHTIUKOb, TIUIEPUH, (PEHOJI, alleTaIbICTH]I,
MypaBbUHAS U YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

CdopMupoBaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUECKYIO CBSI3b
MEXKJy TUIAYHBIMUA  TPEICTABUTEISIMUA  Pa3IMYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMHpOBaHHOCTE ~ YMEHHMS  XapaKTepU30BaTh  HUCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, Yrojhb), CIIOCOOBI
UX TepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE IPOAYKTOB
nepepaboTKu

XUMUS U KU3HB. PacyeTsl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX
METO/JIaX HAYYHOI'0 ITIO3HAHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYECHUU
BEIIECTB M XUMHUYECKUX SIBICHHM (HaAONIONEeHHE, W3MEpEHue,
DKCIIEPUMEHT,  MOJCIHMPOBAHUE),  HCIOJIB30BAaTh  CHUCTEMHBIE
XUMHUYECKUE 3HAHUS JUIl [PUHATUSA PEIIEHUW B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM

3.2

CdopmupoBaHHOCT, YMEHUM COOJIIOAATh MpaBuia IMOJb30BAHUS
XUMHUYECKON MOCy0i M J1abopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe
MpaBuiia 0OpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMHU
0 BBITMTOJTHEHUIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH INTAHUPOBATH U BHITIOTHATH XUMUUECKHIMA
AKCIIEPUMEHT (mpeBparieHus OPTaHUYECKUX BEIIECTB
IIPU HAarpeBaHHWM, IMOJYYEHUE OTHIIEHA M HW3YYEHHE €r0 CBOWCTB,
KaueCTBEHHbIE PEAKIIMY OPTaHUYECKUX BEILIECTB, ICHATYpalis OEIKOB
NPy HAarpeBaHWH, IIBETHBIE pEAKIUU OCJIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU OOPAIICHUU C BEIIECTBAMHU
U J1abopaTopHBIM  00OPYIOBAaHMEM; MPEACTABIATH PE3YIbTATHI
XUMUYECKOTO JKClepuMeHTa B  ¢GopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX PEaKuii  (OPMYITHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTH yMEHUM MIPOBOJIUTH BBIYHCIICHHUSI
M0 XUMHUYECKMM YypaBHEHHSIM (Macchl, 00beMa, KOJMYEeCTBa
WCXOJTHOTO BEIECTBA WIIM MPOAYKTa PEAKIIMU IO M3BECTHBIM Macce,
00BeMy, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIESCTB WM MPOIYKTOB
peaKIym)

3.5

ChopmupoBaHHOCTP ~ YMEHUH  KPUTHYECKH  aHaJU3UPOBATH
XUMHUYECKYI0 HMH(OPMAILNIO, MOITYYaeMyI0 W3 Pa3HbIX HCTOYHHUKOB
(cpeactBa maccoBoii nH(poOpManuu, cetb IHTepHET u Apyrue)
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3.6

ChopmupoBaHHOCTh YMEHHH COOJIO/IaTh TPaBHIA SKOJOTHYECKH
IIEJIECO00PAa3HOTO TOBEJACHUS B OBITY M TPYIOBOW NEATEIHHOCTH
B IEJISIX COXPAHEHHUsS CBOETO 3JI0POBbSI U OKPYKAIOIICH MPHUPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JCHCTBHUS HA JKUBBIC OPTaHU3MBI
OTIpE/ICTICHHBIX OPTaHMYECKUX BEIIECTB, TOHUMAs CMBICI TTOKa3aTelsI
[MIK  (mpemenbHO MOMYCTUMON  KOHIIGHTpAIlMU),  TOSCHATH
Ha MPUMEPax crocoO0bl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBHS Ha OpTraHU3M YeJIOBEKa

HpOBepHeMl)Ie AJIEMEHTHBI COACPKAHUA

Kon

HpOBepHCMBIﬁ QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

IIpenMer opraHn4eckord XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
B TMOJIYyYEHMM HOBBIX BEIIECTB W MATEPHAIOB. Teopus CTPOCHHS
opraHnydeckux coenuHeHud A.M. byTtiepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepusl.
XrMHYECKas CBA3b B OPraHUYECKUX COECIMHEHUSX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapnenue o kaccupuKalMi OPraHuYECKUX BEILECTB

1.3

Homenknarypa OPTaHUYECKUX COCIMHEHUI (cucTeMatuueckas)
W TPUBHAJIBHBIC HA3BAHUS BAXKHEWIIUX IPEACTABUTENIEN  KJIACCOB
OPTraHUYECKUX BEILIECTB

YrneBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, T'OMOJOTMYECKUU psiA. MeTaH W 3TaH —
MPOCTEHIIINE MPEICTABUTEIN aJTKAHOB: (DU3NUYECKUE U XUMHUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHHMS), HAXOXKICHUE B MNPUPOJE, MOIyYEHUE
Y IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN PsiZl. DTUIIEH U MPOIMUIIEH —
MIPOCTEUIINE MTPEICTABUTEITN AIKEHOB: (DU3NYECKHE M XUMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUAPATALUU, OKHUCICHUS
Y MIOJIMMEPU3AIINN ), OJyYEeHUE U TPUMEHEHUE

2.3

Anxaauensl: OytaaueH-1,3 u merunOyranueH-1,3: crpoeHue, BaxHeHme
XUMUYecKue  cBoMcTtBa  (peakuusa — nonumepusanuu).  [lomydenue
CUHTETUYECKOTO KayuyKa U pE3UHBI

2.4

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHH ps.
AneTunes — NpPOCTEMIIMN IPEACTABUTENb AJIKMHOB: COCTaB, CTPOCHUE,
¢usznyeckue MW  XMMHUYECKHME CBOMCTBA (peakuuu  THIPUPOBAHUS,
raJIOr€HUPOBAHMUS, TUAPATALNN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE
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2.5

Apensbl. bensoi: cocras, cTpoeHue, GU3MUECKUE U XMMUYECKUE CBOMCTBA
(peakuuu rajJoOTeHUPOBAHUS W HUTPOBAHMUS), MOJYYCHUE U MPUMEHEHHE.
Tomyon: coctas, cTpoenue, GU3NIESCKIE U XUMUIECKHAE CBOMCTBA (peaKIuu
raJIOTeHUPOBAHUS U HUTPOBAHMS ), TOJTyYeHUE U TpUMeHeHre. TOKCUYHOCTh
apeHoB. ['eHeTHUecKasi CBS3b MEXIY YIVIEBOAOPOAAMU, MPUHAIICKAIIUMHU
K pa3IMYHbIM KJIaccam

2.6

[IpuponHble MCTOYHHMKM YTIIEBOAOPONOB. [IpHpoaHBIM ra3 M MOIyTHBIE
HedTanbie ra3pl. HedTh u ee mpoucxoxaenue. CrnocoObl mnepepaboTKH
He(TU: TEepPeroHka, KPEeKUHT (TEPMUYECKUH, KATATUTHUYECKHI), MHPOJIU3.
[IponykTsl mepepaboTKu HEPTH, HX MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIN yroJib U IPOAYKTHI €0 MepepadoTKU

Kucnopoaconepxaiiyie opraHu4ecKue COeAMHEHHS

3.1

[IpenenbHble OAHOATOMHBIE COUPTBL. METaHON UM 3TAHON: CTPOCHHE,
du3nueckue 1 XUMUYECKHE CBOMCTBA (peaKIMu C aKTUBHBIMU METaJlJIaMH,
rajioreHOBOJIOPOJIaMU, TOPEHHE), MpUMeHeHne. BogopoaHbIE CBS3U MEKITY
MOJIEKYJIaMU CIUAPTOB. JlelCcTBHE MeETaHOJAa M STAaHOJIA Ha OpPraHU3M
4yeJ0BeKa. MHOroaTOMHBIE CIIUPThI. DTUJIEHTJIMKOJIb U TJIMIEPUH: CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWMCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMHU
MeTallJlaMU, Ka4eCTBEHHAs peaklvsi HA MHOTOATOMHbBIE CIIUPTHI). JleiicTBre
Ha OpraHu3M uelsioBeka. [ [puMeHeHne riniepruHa u 3TUIEHTITUKOJIA

3.2

®deHoJI: CTpoeHUE MOJEKYNbl, (U3MYECKUEe UM XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue penosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl: CTPOCHHUE,
dbu3uyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIMd  OKHCIICHHUS
Y BOCCTaHOBJICHUS, KAYECTBEHHbBIC PEAKIINH ), TTOJTYUYCHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE — TIpe/eNbHbIE  KapOOHOBBIE  KHUCJIOTHL. MypaBbuHas
U YKCYCHas KHCJIOTBI: CTpOCHHE, (DU3UYCCKHE M XHUMHYECCKHUE CBOWCTBA
(cBoiicTBa, 00IIME I KJIacca KUCTIOT, PeakIus dTepupruKanun), morydeHue
u npuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHCIIOTHI KaK IMPEACTABUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxaple 2(QUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHCJIOT. [ waponus
cnoxHbIX d¢upoB. Kupsel. T'mapomus kupoB. I[lpumenenuwe KuUpoB.
buonorunueckas posib :KUpOB

3.6

VYraneBoabl:  cocTaB,  KilaccupuKauus  yriaeBoJoB  (MOHO-,  JAH-
U nonucaxapuisl). ['N0ok03a — npocTelmmii MOHOCaxapHa: OCOOEHHOCTH
CTPOEHMSI ~ MOJEKYJbl, (U3NYECKHE M  XUMHUYECKHE  CBOMICTBa
(B3aumogeiicteue ¢ ruapokcugom wmemu (1), okuciaeHne ammmuavyHBIM
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pactBopoM okcuaa cepedpa (I), BoccraHoBieHHE, OpOKEHHE TJIIOKO3bI),
HaxOXK/J€HUE B MPUPOJIE, TPUMEHEHUE, OHOIorndYeckas posib. POTOCHHTES.
@OpykTo3a Kak M30Mep TIIOKO3bl. Kpaxman u 1emnono3a Kak IpUpPOIHBIC
nosimMepsl. CTpoeHUe KpaxMmasa  1eJToa03bl. Uu3ndeckne u XUMUYEeCKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM)

4 A3zoTcoiepKale OpraHnyecKue CoeTMHEHMSI
4.1 AMMHOKHCIIOTHI KaK aM(OTEpHbIE OpraHu4eckue coeuHenus. dusznyeckue
M XMMHYECKHME CBOWCTBA aMHHOKHCIOT (Ha TpHUMEpPE TIJIMLHHA).
buonornyeckoe 3HaueHNE aMUHOKUCIOT. IlenTrsl
4.2 | benku kak TpUPOJIHBIE BHICOKOMOJIEKYISIpHBIE coeanHeHus. [lepBuunas,
BTOPUYHASI U TPETUYHAS CTPYKTYpa 0€IKOB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peaklUn Ha OeIKu
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEUHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALNH, CPEAHSA
MoJIeKyJispHas macca. OCHOBHbBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHH — IMOJIMMEPHU3ALUs U TOJIMKOHICHCALINS
5.2 | DKCneprUMEHTalbHbIE METOJbl W3YYEHMsI BELIECTB M HMX MPEBpPALICHHIA:

O3HAKOMJIEHHE C 00pa3liaMu NTPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacC, KayuykoB. [lonydyeHrne CHHTETUUECKOTrO KayuyyKa U pE3UHBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUHU

1.1

Brnagenune cucTeMOW XHWMHWYECKUX 3HAHUW, KOTOpAas BKIIKOYAET:
OCHOBOTIOJIAraloIIKe  MOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
9JIEKTPOHHAsT 000J0YKa aToMa, S-, P-, d-3JIEKTPOHHBIC OpPOUTAIH
aTOMOB, HOH, MOJIEKYJA, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCT,
CTEIIEHb  OKHUCJICHHS, XUMHYECKas CBSI3b, MOJIb, MOJISIpHAA
Macca, MOJIAPHBIM 00BEM, KPUCTALIMYECKAsh peIIeTKa, THUIIbI
XUMHUUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC, 3K30-
U DHIOTEPMUYECKHE, pEaKIMu HOHHOro oOOMEHa), pacTBOp,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHMYECKOW pEaKLHH,
XMMHUYECKOE  PABHOBECHE); TEOPUM M 3aKOHbl  (Teopus
DIEKTPOJIMTHYECKOM  aucconuannu,  lIlepuogmyeckuii  3aKOH
.. MenaeneeBa, 3aKOH COXpPaHEHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN  SI3BIK ~ XUMHUH, (PAKTOJOTMYECKUE  CBEACHUS
O CBOMCTBaxX, COCTaBe, MOJYyYEeHUU U OE30MACHOM HCIOIb30BAHUU
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JESITETbHOCTH YEJI0BEKA

1.2

ChopMupoBaHHOCTh yMEHUUN BBISBISATH XapaKTEpPHbIC MPU3HAKU
Y B3aMMOCBS3b M3YUYECHHBIX MOHSITHUNA, TPUMEHSATh COOTBETCTBYIOIINE
MOHATUS TMPU OINHUCAHUM CTPOCHUS K CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISABISATH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATUSIMA M TMPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HaYyYHBIX [TPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHUS BEIIECTB
U XUMUYECKHMX SIBJICHHUM (HAONIONCHHE, M3MEpEHUe, SKCICPUMEHT,
MOJCIUPOBAHNE)

1.4

ChopMupoBaHHOCTh yMEHHUH OIpPEAENATh BaJCHTHOCTh W CTEICHb
OKHUCJICHUS XMMHYECKUX DJEMEHTOB B COCAMHCHHSIX Pa3IMIHOTO
cocTaBa, BHUJ XUMHYECKOHM CBs3UW  (KOBaJieHTHAas, HWOHHas,
MeTaJuThdecKasi, BOAOPOIHAS) B COSTMHEHHSIX, TUIT KPUCTAILTHIECKON
pEIIeTKH KOHKPETHOT'O BEIIeCTBa (aTOMHAsl, MOJIEKYJIsIpHas, HOHHAS,
MeTaJlJTHYecKas)
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1.5

CdopMupoBaHHOCTh YMEHUH OTPEICIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHsI  KIAcCCU(UIIMPOBATH  XUMHUYECKUE
pPEaKIUK MO Pa3IMYHBIM MPHU3HAKAM (YHUCITY M COCTABYy pearupyromux
BCIECTB, TEIIOBOMY J3(P(HEKTy peakiuu, H3MEHEHUIO CTCICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpaTMMOCTH  PEAKIUH,  YJacCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh YMEHUW COCTABJIATH YpaBHEHUS peaKlui
pa3IMYHBIX THIIOB, TOJHBIE W COKpAILEHHBIE YpAaBHEHUS peaKIUil
MOHHOTO0 0OMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPBIX ATH PEAKLUU UITYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUN MTPOBOAUTH PEAKIIMH, TOJTBEPHKIAIOIINE
Ka4eCTBEHHBIA COCTAaB pA3JUYHBIX HEOPraHMYECKUX BEIIECTB,
pacno3HaBaTh ONBITHBIM IIyT€M HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

1.9

CdopMupoBaHHOCTL YMEHHUH PaCKpPbIBaTh CYIIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuin IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca dTUX PEeaKITUi

1.10

ChopMUpPOBAaHHOCTh yYMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN pPeaKIu OT Pa3Iu4HbIX (aKTOPOB

111

ChopmupoBaHHOCTh YMEHHI OOBACHATH XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEITHETO BO3JICHCTBUS
(mpuniun Jle [larenbe)

OO01mmast ¥ HeopraHUYECKask XUMUS

2.1

CdopMupoBaHHOCT, YMEHHUM pacKpbiBaTh cMbIcH [lepuogmyeckoro
3aKOHA J.A. MenneneeBa 51 JIEMOHCTPUPOBATH €ro
CUCTEMATU3UPYIONIYI0, OOBSCHUTEIBPHYI0O ¥  MPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopmMupoBaHHOCTHP ~ yMEHUN  XapaKTE€pPU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »dJIEeMEHTOB 1 — 4 1epuojoB
[Tepnoanueckoit cucteMbl Xxumudeckux 3seMeHToB /.M. Menneneena,
UCIOJB3YSl  TMOHATHS  «S-, P-, d-2eKTpOHHBIE  OpOMTAINY,
«QHEPTeTHYECKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH M3MCHCHHUS
CBOMCTB XMMHUYECKHX D3JIEMEHTOB M MX COCIUHEHUU MO Nepuoaam
u rpynnam Ilepuoanueckoil CUCTEMBbl XUMHUUYECKHUX DJIEMEHTOB
J.1. MenneneeBa
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2.3

CdopMupoBaHHOCTh YMEHHMI XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKAE CBONCTBA HEOPTaHWYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPKIATH CYIIICCTBOBAHNE TEHETUYECKON CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMHU C  TIOMOIIbIO  ypaBHECHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP YMEHHM YCTaHABIMBATh TPUHAMICKHOCTD
HEOPTaHWYECKUX BEIECTB MO MX COCTaBY K OMNpPEIEICHHOMY KJaccy
(rpynmne) coenuHeHUM (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJTH)

2.5

ChopMupoOBaHHOCTH YMEHHH UCIIOIB30BaTh XUMHUECKYIO CUMBOJIUKY
Ui cocTaBlieHHsT (OpMyJd BEIIECTB U YPaBHEHUH XMMHUYECKHX
peakuwii, cucremaTrdeckyro HomeHknaTypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OT/AEIBHBIX HEOPTaHWYECKUX BelIecTB (yrapHbIid Tas,
YIJIGKUCIIBIA Ta3, aMMHaK, TalleHas M3BECThb, HETallleHas H3BECTh,
UTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME
XUMHUUYECKHUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX
KJIACCOB, MOATBEPkAATh CYIIECTBOBAHUE T€HETHUYECKOMN CBSI3U MEKY
HEOPTaHMYECKUMH  BEIIECTBAMU  C  [OMOIIBIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIl

2.7

CdhopmupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITIOJIHATH XUMUYECKHI
IKCIIEPUMEHT (pa3ioXKeHHe MEePOKCHAA BOIOPOAA B MPHUCYTCTBUH
KaTajan3aTopa, ONpeeIeHUe Cpellbl paCTBOPOB BEIIECTB C TOMOIIBIO
YHUBEPCAJbHOTO WHAMKATOpa, BIUSHUE pPa3jINYHbIX (HaKTOPOB
Ha CKOPOCTb XUMHYECKOW pEaKIUH, peaklud HOHHOTO OOMEHa,
KayeCTBEHHBIE PEaKIUU Ha Cylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUSI, PeIIeHre YKCIIEPUMEHTAIbHBIX 337249 110 TeMaM
«Metamney n «Hemetamib») B COOTBETCTBUH C TIPaBHIAMU TEXHHUKH
0e30macHOCTH MpU OOpallleHHH C BELECTBaMH M J1a00paTOpHBIM
0o0OpylOBaHUEM;  TPEIACTABIATH  PE3yJNbTaThl  XHUMHUYECKOTO
IKCIIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyTUPOBATH BBIBOBI HA OCHOBE 3THX PE3YIhTaTOB

2.8

CdopMupoBaHHOCT, yMEHUW COOJIIOAAaTh TMpaBuia IOJb30BAHUS
XUMHUYECKON MOCYyI0i M J1abopaTOpHBIM OOOpPYJAOBaHHUEM, a TaKXKe
mpaBuiia OOpaIIeHHsI C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKITUSIMH
10 BBIMOJIHEHUIO Ja00PaTOPHBIX XMMUYECKUX OIBITOB

2.9

ChopMupoBaHHOCT ~ yMEHUH  XapakTEpU30BaTh  XHMMHUYECKHE
MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJTYYEHHUsI CEPHOM
KHUCTIOThI, aMMHUakKa, a Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN
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00 OOmMX HAyYHBIX MPUHIUIAX M OKOJOTHYECKHX MpodiemMax
XUMHUYECKOT'O ITPOU3BOIACTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUN O XMMHUYECKON COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, POJIM XUMUU B MO3HAHUU
SBJICHWA TIPUPOJBI, B (OPMHUPOBAHWM MBIIUICHUS W KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'pPaMOTHOCTH, HEOOXOJIUMOMN
JUISL PELICHUs MPAaKTUYECKUX 3a7a4 M 3KOJIOIMYECKH 00OCHOBAHHOIO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOJHOM cpele

3.2

CdopmupoBaHHOCTH YMEHUH KPUTUYECKHU AHAIIU3UPOBATH
XUMHUUYECKYI0 HHGOPMAIIMIO, MOJTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKaIMH, ceTb HTEpHET U ipyTHe)

3.3

ChopmHupoBaHHOCT, yYMEHHMH COOJIIOJIaTh MPaBHJIA SKOJIOTMUYECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOW NEATEIbHOCTH
B LIEJIIX COXPAHEHUS CBOETO 3/10pPOBbsSl U OKPY)KAIOIIEH MPHUPOIHOM
cpensl

3.4

Oco3HaBaTh OMNACHOCTb BO3JCHCTBUSI HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAs cMbIca Toka3aresns [IJIK, nosicHsaTh
Ha IIpuMepax CrocoObl YMEHBIIEHUS U MIPEIOTBPAICHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUU MIPOBOJIUTH BBIUKCIICHUSA
C MCITOJIb30BAHUEM MOHATHUS «MACCOBAasi AOJISI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHHI Ta30B MPU XUMHUYECKHUX PEAKIMIX, MacChl
BEIIIECTBA WJIM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro A (exra peakimu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILCHUS U COXPAHCHUS SHEPTUU

IIpoBepsieMble 3J1eMEeHThI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Teopernyeckre OCHOBbI XUMUU
1.1 XUMHUYECKUN 3JIeMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs

o0oJyi0ouKa. DHEpPreTHuecKre YpPOBHH, MOIYpOBHH. ATOMHBIE OpOHTANH,
S-, p-, d-onmementbl. (OcOOEHHOCTHM  pacIpeleNieHUuss  AIEKTPOHOB
no opOurtansiM B aTOMax »JJIEMEHTOB TEPBBIX YETHIPEX MEPHOJOB.
DneKkTpoHHas KOH(pUTrypalus aTOMOB
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1.2

[Tepuonunueckuii 3akon u Ilepuoanyeckast cucreMa XUMUYECKUX JIEMEHTOB
J.. MengeneeBa. CBA3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoi
cucteMbl xumuueckux sneMeHToB .M. MenneneeBa ¢ COBpeMEHHOM
TeOpuel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
1o rpynmnam M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBs3b. Buabl XUMHUYECKOH CBS3U
(xoBaJIeHTHAsl HEMOJISIpHAsl U TOJISIpHAs, MOHHAs, MeTayuinyeckas). VoHsI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHON XUMHUYECKOU
CBA3U (OOMEHHBIN U TOHOPHO-aKUENTOPHbIN). BogopoiHas cBs3b

1.4

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

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHMS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. (UMbl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIeCTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHHI. Homenkiarypa
HEOPraHUYECKUX BEILECTB

1.7

XumMnueckas peaxkLus. Knaccudukanus XUMHUYECKUX peaxkuui
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MAacChl
BEIIECTB, 3aKOH COXPAHCHUS W IMPEBPAIICHUS DHEPTHUU NPU XUMHUUYECKHUX
pEAKLMSAX

1.8

CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbI, BIUSIONINE
HAa COCTOsIHUE XuMuueckoro pasHosecus. [Ipunuun Jle [latense

1.10

OnekTpoiutuueckas auccouuanusi. CwibHbIE M CiaOble AJIEKTPOIMUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpajbHAsl, IIEJIOYHAS.
Peakimu noHHoro oomena

1.11

OKHUCIINTEIFHO-BOCCTAaHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramnmer.  [lomoxenne HemeraimioB B Ilepuogmueckont  cucreme
xumuueckux dnmemeHToB J[.M. MeHneneeBa M OCOOCHHOCTH CTpPOCHHSI
aToMOB. DU3MYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPOMUS HEMETaJIOB
(Ha mpumepe KuciIopoaa, cepol, hochopa u yriaepoa)
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2.2

XUMHUECKUE CBOMCTBA BAKHEHIINX HEMETAUIOB (TFaJIONEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHIOB,
KHCIIOPOJICOICPIKAIUX KHCJIOT, BOJOPOJHBIX CoeAuHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB M MX COCIMHEHHIA

2.3

Mertamiel. [Tonoxenne MetauioB B [leproanyeckol cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX
ob6onouexk aromMoB MeTauioB. OOmue (HU3MYECKHe CBONCTBA METAJIIOB.
CraBel METAJUTOB. DIIEKTPOXUMUYCCKUH P/ HAMPSHKECHUH METaIOB

2.4

XHUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAIOB (HATpUM, Kadui, KaJIbIUH,
MarHuui, aJIIOMUHUM, [TUHK, XPOM, KEJIE€30, MeJIb) U UX coequHeHui. O0mme
CIIOCOOBI TTOTyYeHHs MeTaUIoB. [IpuMeHeHre MeTaioB B OBITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K pa3JIMYHbIM KJIacCaM

XUMHUS U )KU3HD

3.1

Ponp xuMun B 00€CrieYeHUN IKOJIOTHYECKON, SHEPIrEeTUUECKOM U MUIIEBOMN
0C30IMaCHOCTH, Pa3BUTHM MeEIUIMHBI. [loHSATHE O HAyYHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI

3.2

[IpeacrtaBnennss 00 OOMMX HAYYHBIX NPHUHIMIAX [POMBIIIIIEHHOTO
MTOJTYYEHHS BAXKHEUIIMX BEIIECTB. UENnOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAKHEHUILIUE CTPOUTEIBHBIE MATEPUANIbI, KOHCTPYKIIMOHHBIE MAaTEpHUallbl,
KpacKH, CTEKJI0, KepaMHuKa, MaTepHuabl s JICKTPOHUKHA, HAaHOMAaTepUaJlbl,
OpraHUYeCcKUE U MUHEpaJIbHbIEC YIOOPEHUS

3.3

XuMusi U 340pPOBbE YEIIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUSI MPEnapaToB ObBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HU
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