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(mpunoxenue 1)

PABOYAS ITPOT'PAMMA y4eOHOro npeamera «Xumusi 0a30Bblil YPOBEHb) 1JI
odyuarwmmuxcsa 10-11 kiaccon

MOSACHUTEJIbBHAS 3AIIMCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpeIHEro oOlero odpa3zoBaHusi pa3paboTaHa Ha OCHOBE
denepanbHOro 3akoHa ot 29.12.2012 No 273-®03 «O06 obpazoBanun B Poccuiickoit denepanumny,
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUs eiepaabHOi 00pa30BaTeNbHOM MIPOrpaMMBbl CPETHETO OOIIETO
obpazoBanus (POII COO), npeacraBieHHbIX B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbLHOM
craggapre COO, c¢ yuérom Konneniuu mnpenomaBaHus ydeOHOro mnpeamera «XUMHUS» B
oOpa3oBaTenpHBIX  opranusauusx  Poccuiickoit ~ @exepanuy,  peamu3yOUIMX  OCHOBHBIC
o0OpazoBaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3putus BocnuTanusi B Poccuiickoit ®depepauun Ha nepuon no 2025 ropa»
(Pacnopsxenue [IpaBurenscta PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOTrpaMMBbI 10 XUMHH, K ONPEEICHUI0 OOIIEH CTpaTeruu
0o0y4eHHsI, BOCIUTAHUS U Pa3BUTHS OOYyYAIOIIMUXCS CPEICTBAMU YyYEOHOT0 IpeaMeTa « XUMHUsy s
10-11 xnaccoB Ha 06a30BOM YpOBHE COCTaBWIM KoHLeNTyanbHble mnosoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH I1IEJIEH, COAEpKaHUs, Pe3yJbTaTOB OOydYeHHS U TPeOOBaHW K YPOBHIO
MOJATOTOBKH BBIITYCKHHUKOB.

XuMHYecKoe oOpa3oBaHue, NoJTy4yaeMoe BBIITYCKHUKaAMU
00111e00pa30BaTeIbHON OpraHU3aINH, SIBISETCS HEOThEMJIEMOM 4acThio MX 00pa3zoBaHHOCTH. OHO
CIIY>KHT 3aBEPIIAIONINM 3TAllOM peajn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [ETOCTHOW CHUCTEME XHMUYECKOro oOpa3oBaHUs. DTU IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U 001N KyIbTYPhI YEIOBEKA, a TAKXKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0pPOBbIO M MPUPOAHON cpene. Peanuzyercs
XUMHYECKOoe o0pa3oBaHHE OOYYAIOIIUMXCS Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs CPEACTBAMU
y4eOHOro nmpeameTa « XUuMHUs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMpPE/EIEHbI B MPOrpaMMe o
XUMHUU ¢ YIETOM ClelU(UKN HAYKH XUMUH, €€ 3HAUCHUs B MIO3HAHUH MIPUPOJILI U B MaTEpPUATbHON
’KU3HU OOIIECTBA, a TaKKe ¢ YUETOM OOMIMX IeJield ¥ MPUHIUIIOB, XapaKTepU3YyIOIINX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpesiHero oduiero oopazoanusi B Poccuiickoit denepanum.

XuMusl Kak JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIPAEeT 0COOyI0 pOJib B COBPEMEHHOM
[MBWIN3AINKN, B CO3/IaHWM HOBOW 0a3bl MarepuaibHOW KynbTyphl. OHa BHOCUT CBOW BKJIAQa B
(dbopMHpOBaHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, B CO3/IaHUE IEJIOCTHOTO MPEACTaBICHUs 00
OKPY>KalollleM MUPE KaK O €IMHCTBE IPUPOABI U YEeTIOBEKA, KOTOPOe (GOPMUPYETCS B XUMHUU HA OCHOBE
MOHMMAHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00IACTSIMU IPUMCHEHHUSI.



TecHO B3aMMOJEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOM YaCThI0O MHUPOBOH KYJIbTYpPbl, HEOOXOUMBIM YCIOBHEM YCTIECIITHOTO
TpyJa W SKM3HU KaxJaoro uieHa oOmectBa. CoBpeMEHHas XUMHUSA Kak Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha peIICHUE
NI00ATBHBIX TPOOJIEM YCTOMYMBOrO pPa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ O0mMMMH TEISIMH W TPUHIUNAMH CPEIHEr0 OOIIETo
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3YUYEHHUs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOJUMYI0 MM JJi1 BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLMYyMa, IPOJIOJKEHUS
00pa30BaHUsI B Pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HETIOCPEJACTBEHHO C XUMUEH.

CocraBnsomuMHu  nipeAMeTa  «XUMHs»  SBIAIOTCS 0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOmAas WM HEOPraHUYeCcKas XHMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHHUsI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHWI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUYCHHEM 3HAHUW W3 OOIIeH XUMHH) U
opranudeckoil xumuu. GopMHUpPOBaHUE JAHHON CHUCTEMbl 3HAHUN MpPU U3YUYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCErO0 MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOopraHuveckas XuMus» cpopmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHHI0 y4yeOHOro wmarepuaia M OOyCJIOBIEHA
UCTOPUYECKU  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpEACTEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUSI OPraHUYECKUX
COCAMHEHUW, a TaKXE€ Ha YPOBHE CTEPEOXMMUYECKHMX M DIIEKTPOHHBIX
IpeICTaBlICEHU O CTpOeHUH BenlecTB. CBelieHus: 00 U3y4aeMbIX B KypCe BelllecTBax
JAI0TCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTMYECKH aKTUBHBIX
coequHeHud. B Kypce  OpraHmyeckol — XUMHHM — MOJYYalOT  pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBLHBIC
IPEJICTABIICHUS O XMMHUYECKOM CBsI3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIInH.

[Ton HOBBIM yIJIOM 3peHUs B IMpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpUBAeTCs W3yYCHHBIH Ha YpPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
TEOPETUYECKU Marepual ¢ (PaKTOJOTHYECKHUE CBEICHUS O BEIIeCTBaX U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUSD» 00ydarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
MEPUOJINYECKOTIO 3aKOHA C OOIIETEOPETUUYECKUX U METOAOJOTMYECKHX MO3ULUM,



INIy0>)Xe TMOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIUH 3TOro 3aKkoHa — OT
00001aro1IeH 10 O0BSICHSIONICH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMK O Ba)KHEWINMX BEIIECTBAX, X COCTAaBE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHHMH, a TAKKE€ O XMMHUYECKMX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKAHUs TonoJHAeTCs B Kypeax 10 u 11 xkinaccoB anmeMeHTamMu
coliepKaHUsl, UMEIOIIUMH KYyJIbTYPOJOTHUECKUI M MPUKIAAHOW Xapakrep. OTH
3HAaHUS CIOCOOCTBYIOT MOHMMAaHMIO B3aUMOCBSI3M XMMHMHM C APYTMMH HayKamH,
PacKphIBaIOT €€ poJIb B IO3HABATEIBHON U MPAKTUYECKON NEATEIBHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAKEHUS K MPOLECCY TBOPUECTBA B 00JIaCTH TEOPUU
U MPAKTUYECKUX MPUIOKEHUN XUMHUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA
B OOIIECTBEHHO M JHMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3AHHBIX C XUMHEH,
KPUTHYECKHU OCMBICIMBATh HH(POPMALIMIO U IPUMEHSTDH €€ 115 IONOJIHEHUS 3HAHUMH,
pELICHUS MHTEIUIEKTYalIbHBIX U DKCIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a1ad.
B nenom conepkanue yueOHOro npeamera «XUMUsS» JTAHHOTO YPOBHS M3Y4YEHUS
OpPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy 00YUAIOLIUXCS MUPOBO33PEHUECKON OCHOBBI
Ui TOHMMaHus (GUIOCOPCKUX UAEH, TakMX Kak: MaTepHallbHOe E€IUHCTBO
HEOPraHWYECKOT0 U OPraHMYeCcKOro Mupa, o0yClIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOECHUEM, ITO3HABAEMOCTh MMPUPOIHBIX SIBJICHUHN MyTEM DKCIIEPUMEHTA
U pelIeHUus MPOTUBOPEUYMI MEXIy HOBBIMH (PAaKTaMU U TEOPETUUECKUMU
MPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMUHU B PEIICHUU DKOJOTUYECKUX MpobdiieM, a
Takxke MpolsemM cOepeKeHusl FHEPreTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemenus 3agay  BOCIHUTAHUSA, Pa3BUTUA M COLMAIM3ALMHU
oOy4Jaronuxcsk TPUHATBIE MNPOrpaMMON MO XHWMHHM MOJIXOIbl K ONPEIEICHHUIO
COJEp)KaHusi M TIOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaioT (OPMHUPOBAHUE
YHHUBEpCaIbHBIX YUEOHBIX AEHCTBUI, UMEIOUINX 0a30BO€ 3HAUEHUE JIIsl pa3IUUYHbIX
BUJOB JESITEIBHOCTU: pEIIeHUs IMpolieM, IOHUCKA, aHauu3a M 00paboTKu
uH(popMalMi, HEOOXOAUMBIX JJIsi MPUOOPETEHUS] ONbITa MPAKTUYECKON U
HCCIIEIOBATENIbCKON JIEATENIBHOCTH, 3aHUMAIOIIEM Ba)XHOE MECTO B IO3HAHHUU
XUMUH.

B mnpakrtuke npenopaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHus, MpU ONpeaesIeHUN
COZIEPKATEIIBHOW XAapaKTEPUCTUKH LEJIe H3y4YeHUs IpeaMeTa HalpaBICHUEM
MEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NPHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKON
NEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOANYECKOW TOYKHM 3PEHHUS TAKOW ITOAXOJ K OIPEACICHUIO LEIEeU W3y4YEHUS
MpeaAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHUsS TJIABHBIMH IIEIMUA W3YYEHHs TMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBASITOTCS:

1) dopmupoBaHre CUCTEMBI XUMHUYECKHMX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, QyHIAMEHTAIBHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM TMOHWMAHHUE CYIIHOCTHU JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOI0 XapaKkTepa, 03HAKOMJIEHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

2) dopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMUYIECKUX PEAKITUH, HEOOXOAUMBIX ISl MPUOOPETCHHS YMEHUI
OPUEHTHUPOBATLCS B MHUPE BEIIECCTB W XUMUYECKUX SIBJICHUMA, MMEIOITUX
MECTO B IPUPOJIC, B MPAKTHUUECKON U MMOBCETHEBHOM KU3HU;

3) pa3BuTHE YMEHUI U CIIOCOOOB JACSITETHLHOCTH, CBI3aHHBIX C HAOTIOCHIEM U
OOBSICHEHHEM XWMHYECKOTO OKCIEpUMEHTa, COOJIOJIEHUEM  TIPaBHI
6e30macHOr0 OOpaIIeHNs ¢ BEIECTBAMH.

Hapsiny ¢ atuM, copepxaTenbHasi XapaKTepUCTUKA IIeJIed U 3a7a4 U3ydeHUs
peaMeTa B MporpaMme 1Mo XUMHHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero oomiero odpaszoBanusi. CerogHs B
NPETOAaBaHUH XUMHH B OOJBIICH CTENEHN OTAAETCS MPEANOYTEHIE MPAKTUIECKON
KOMITOHEHTE CcoJepkaHusi OOy4YeHHsS, OpPHUEHTUPOBAHHOW HA  TOATOTOBKY
BBIITYCKHUKA O00IIe00pa3oBaTeIbHOM OpraHu3alliy, BIAJICIONIETO HE HA0OpOM
3HaHWM, a (PYHKIIMOHATILHONW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU
AKTUBHOTO TIOJyYCHHsI 3HAHUW U PUMEHCHHUS MX B PEaTbHOU KM3HU IS PEIICHUS
NPaKTHYECKUX 3a7a4.

B cBs13u ¢ 9TUM nipu U3ydeHUH TIpeAMeTa « XUMUS» TOMUHUPYIOIIEE 3HAUCHNE
MpUOOPETAIOT TaKUE LU U 3a7]a4H, KaK:

ajanraius oO0y4aronuxcs K YCJIOBUSM JWHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHHITHIO TPaAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopmMupoBaHne y OOy4aromIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHUBEPCATbHOE 3HAYCHUE JUIS Pa3IUYHBIX BHUIOB
NeSTEHPHOCTH: PENICHHs MpoOJieM, MOoncKa, aHaianu3a U 00paboTKu MHGOpPMAIIHH,
HEOOXOIUMBIX TSI TPUOOPETEHHS OTIBITA IEATEILHOCTH, KOTOpasi 3aHUMAaET BaXKHOE
MECTO B MO3HAHUU XHMHH, a TAaKXKE JJISl OLUEHKH C TO3UIUN 3KOJIOTHMYECKOU
0€30IacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOILIECCOB HA OPTaHU3M
YesI0BeKa U MPUPOTHYIO CPEaY;



pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJArOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO PUOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH IMMOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpeMEeHHbIC HH(POPMAIIMOHHBIC TEXHOJOTUU ISl TIOMCKA M aHAIHW3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HH(POPMAIMK XUMHUYECKOTO COJICPIKAHNS;

(dopMuUpOBaHUE U Pa3BUTHE Y 00YJAIONMINXCS ACCOITUATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJI0IaTeIIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INpPH IJIAHUPOBAHUM W TIPOBEIACHUH XHUMHYECKOTO
IKCIICPUMEHTA;

BOCIIMTAHWE Yy OOyYarommxcs YOSKIEHHOCTH B TI'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XWMUH, ©€ BaXKHOH POJM B PEHICHWH TJI00aIBHBIX IMPOOIIeM
paIoHaIBHOTO MPUPOIOIIOIBE30BAHNUS, TTOTIOTHEHHUS SHEPTETUICCKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PaBHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpeKHOTO
OTHOIIICHUS K TPHUPOJIC M CBOEMY 3JI0POBBIO, a TaKKe IPUOOPETCHHS OIbITa
WCIIOJIb30BaHUS TMONYYCHHBIX 3HAHWUH JUIS TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero ooOmero oOpa3oBaHHS TMPEAMET «XUMUS)
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHONW 00sacT «ECTeCTBEHHO-HAYYHBIC
PEMETHI.

OO1ee 9rciio 9acoB, OTBEAEHHBIX I H3YYCHHUS XUMHH, HA 0a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXAHUE OBYYEHUA
10 KUIACC
OPT'TAHNMYECKASA XUMUA

Teopernueckue OCHOBbI OPraHMYeCKON XUMHH

[IpenMeTr opranndeckol XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB U MAaTepHAIOB. Teopus CTPOEHUS OPraHUuYECKHUX
coenunennii A. M. bytnepoBa, e€ ocHoBHBIE TOJIOKEeHHS. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKUX BelecTB. ['omomnorusi, wu3zoMepus. XuUMHUYECKas CBsI3b B
OpraHUYECKUX COCAMHEHUSAX — OJIUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienune o kiaccupukaluu OpraHMveckux BemiecTB. Homenkiarypa
OpPraHUYeCKUX COCAMHEHUM (CUCTEMaThuyeckas) M TpUBUAJIbHBIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX IMPEBpAILCHUIA:
03HaKOMJIEHHUE C 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepraiaMHi Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJEHUE U OINHUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPH
HarpeBaHuH (IJIaBJeHue, OOyTIIMBAHUE U TOPEHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psafa. MeraH u sTaH —
MPOCTEUININE TPEICTABUTENIN AIKAHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuuMu 3amMelIeHduss U TOpPEHHMs), HAXO0XKIACHUE B NPUPOJE, IOIYYECHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psAJl. DTUIIEH U TPOMMICH —
MpOCTEHIINE TPEACTABUTENIU aJKEHOB: (DU3WYECKHME M XUMHUYECKHE CBOICTBa
(peakuMu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, TUIpaTallUd, OKHUCIEHUS U
MOJIMMEPHU3AIIHH ), TTOJTyYCHUE U TIPUMEHECHHE.

Ankanuensl: OyTtaaueH-1,3 u metunOyraaues-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakius nonumepusamnuu). [logydeHne CHUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUMA Psifl. ATIETHIICH
— MPOCTEUIINNA TPEICTABUTENb AQJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMUS, TaJOTCHUPOBAHUS, THIpATAIINH,
TOpEHMUsl ), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHue, (U3NYECKUE M XUMHYECKHE CBOICTBa
(peakuuy TaJIOT€HUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1y0.:
cocmas, cmpoenue, uauueckue U  XuUMudeckue  ceolcmea  (peaxkyuu
2a102eHUPOBANUS U HUMPOBAHUSL), NOTyYeHue u npumereHue. TOKCUYHOCTh apEHOB.



['eHeTnueckast CBA3b MEXIAY YIVIEBOAOPOJAMH, MPUHAIEKAIIUMHU K Pa3IMYHBIM
KJIacCaM.

[IpupogHble HCTOYHUKHA YIJIEBOAOPOAOB. [IpHUpOIHBIM Ta3 W IIOMYTHBIE
HedTsubie ra3el. HedTh u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaIUTHYECKHil), mnupoiu3. [IpomykTsl
nepepaboTku HePTH, UX MPUMEHEHNE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yTOJIb M IPOJAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJICHUE ¢ 00pa3IaMHt IJIacTMAcC, KaydyKOB U pe3uHbI, KojieKiuu «Hed1b»
U «YTOJIb», MOJICIIMPOBAHUE MOJIEKYJ YIJI€BOJAOPOJOB U TajJOT€HONPOU3BOIAHBIX,
MIPOBEICHHE MPAKTHYECKOW PAOOTHI: TIOJYYCHHUE dTUJICHA Y H3yYCHHUE €T0 CBOWCTB.

Pacuérnble 3anaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (Maccel, 00BbEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa PEAKIIMU MO W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckue CoOeIuHEHUs1

[IpenenpHble OJHOATOMHBIE CHOUPTBHL. METAaHON W 3TAHOJ: CTPOECHUE,
dbu3uyeckre M XUMHUYECKHE CBOMCTBa (peakiud C AaKTUBHBIMU MeTajlaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoIopoJHbIE CBA3UM MEXKAY
MoJIeKyJIaMu cupToB. JlelicTBue MeTaHOa U ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTHL. DTWICHTJMKOIb W  [JIUUEPUH: CTPOCHHUE,
dusznueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajlJlaM{, KaueCTBEHHAs peakiusi Ha MHOrOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’usMm 4esnoBeka. [I[pumMeHenune ruepruHa U TUIICHTJIUKOIIS.

@deHo: CTPOCHHE MOJEKYIbl, (U3MYECKHE U XHUMHYECKHUE CBOMCTBA.
Toxcuunocts enona. [Ipumenenue denona.

Anbaeruapl U kemowuwvl. DopmanbpIerujl, aleTaIbICTU. CTPOCHHUE,
bu3uYeCKre U XUMUYECKHE CBOMCTBA (pEeaklUMH OKHUCICHHUSI U BOCCTAHOBJICHUS,
KAue€CTBEHHBIE PEAKIINH), IOJyYEeHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpEETbHBIE KAPOOHOBBIE KUCTOTH. MypaBbUHAS U YKCYCHAs
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, oOLIMe s
KJ1acca KUCJIOT, peakus 3Tepudukanun), noiydyeHue u npuMenenne. CteapuHoBas
¥ OJICMHOBAs KHUCJIOTHI KaK MPEJACTABUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Cnoxsble 3¢GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘mapomnus
coxHbBIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb KUPOB.

YrineBompl:  cocTtaB, KiacCU(UKAIUs ~ yriaeBOoAOoB  (MOHO-, JH- U
noytrcaxapuipl). I'IIoK03a — MpOCTEHIINE MOHOCaXapyua: OCOOCHHOCTH CTPOSHUS




MOJIEKYJIbI, (PU3NYECKNE U XUMUYECKUE CBOMCTBA (B3aMMOIEUCTBHE C TUAPOKCUIOM
meau(1l), okucnenne aMmMuagyHBIM pacTBOpOM okcua cepedpa(l), BoccranoBneHue,
Opo’KEeHME TITIOKO3bI), HAXOXKIACHUE B IPUPOJIE, TPUMEHEHNE, OMOJIOTHYECKas POJIb.
®otocunTe3. PpyKTO3a KAK U30MEP TIFOKO3BI.

Kpaxman u nemnonosa kak npupojsble noaumepsl. CTpoeHHe Kpaxmana U
neono3bl.  du3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YE€HHUS BELIECTB W MX IMPEBpAILCHUI:
npoBe/ieHHe, HAONIOJICHHE W ONKMCAHWE JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHHUE
CIUPTOB, KaU€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE HTaHOJIa
okcusnoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEpUHA C
ruapokcunom menu(ll)), anpnerugoB (OKMCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMenu(ll), BzammopaeicTBUE Kpaxmanga C HOAOM),
POBEJICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnbie 3anaun.

Beluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTA PEAKIHUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

A3oTcoaeprkanue OpraHuuecKue COeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe Ooprannyeckue coeanHenus. dOusnueckue
U XUMHUYECKUE CBOICTBA aMHHOKMCIOT (Ha mpumMepe riunuHa). buonormueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasb!.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. IlepBuuHasi,
BTOPUYHAsT W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMICTBA OEIKOB:
THJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluu Ha OeJIKu.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
HAOJII0/ICHUE U ONMKMCAHUE JIEMOHCTPAILIMOHHBIX ONBITOB: JIeHaTypalus OCNKOB Mpu
HarpeBaHHM, LIBETHbIE PEaKLUU OEIKOB.

BbicokoMouiekyJIsipHbIE COeIMHEHUS

OCHOBHBIE NMOHATHS XMMHH BBICOKOMOJIEKYJIAPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEpPU3ALUN, CPEIHASI MOJIEKYIIpHAas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPU3ALUS U TOJTUKOHIEHC AU

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUsS BEIIECTB M WX IPEBpaALICHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.

Peanmszanust MeXIIpEeIMETHBIX CBSI3€UM IIPU U3yYEHUU OPTaHUYECKON XMMHH B
10 xmacce OCYLIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSITHH, TaK W TOHSATUH, SBISIOMIMXCS CHUCTEMHBIMU JIJISI OTAEITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01Me ecTeCTBEeHHO-HAYUYHBIE MMOHSATHA: SBJIICHUE, HAYYHBIN (DaKT, rUmoTesa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccH(HKAIs, MEPUOINIHOCTh, HAOIIOICHHE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

Odwuszuka: MaTepus, OSHEpPrus, macca, aTroM, DJJEKTPOH, MOJIeKyJa,
OHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TeEJIO, OO0BEM, arperaTHoOe COCTOSHUE
BEIIEeCTBA, (PM3MUECKUE BETMUMNHBI U €AMHHIIBI KX U3MEPCHHSL.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3Me,
doTocuHTE3, OMOJOTHYECKH aKTHBHBIC BeliecTBa (OCIKH, YIJICBOIBI, KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHEepanbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pPeCypCHI.

TexHonOTHsA: TNHINEBBIC TMPOAYKTHI, OCHOBBI PAllMOHATBHOTO TUTAHUS,
MOIOIIE CPEJICTBA, JEKAPCTBEHHBIE M KOCMETHYECKHUE TIPerapaThl, MaTepuabl U3
MCKYCCTBEHHBIX 1 CHHTETUUECKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUM

XuMU4eckuil 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000yI0yKa. DHEpPreTuuecKue ypoBHH, MOAYPOBHU. ATOMHBbIE opOutanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpe/iesieHrs 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(PUTYpaIs aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XMMHAUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U [lepuoanueckoil cucTeMbl
xumudeckux aneMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOpUEW CTPOEHMUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
00pa3yemMbIX MMHU MPOCTHIX U CIOKHBIX BELIECTB MO TPYINaM U MEPHOJIAM.
3HaueHUE NEPUOANYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenne BemecTBa. XUMHYECKas CBSI3b. BuUAbI XUMHUYECKOW CBS3H
(kOBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XUMHUYECKON CBA3M (OOMEHHBII UM JTOHOPHO-
aKkienTopHslii). BomgoponHas cBsi3b. BajneHTHOCTb. DJIEKTPOOTPULATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH.



[TonsiTne o mucnepcHbIX cucremax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBI.
MaccoBast 1011 BeecTBa B pacTBOpe.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIICKANUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas  peaknusa.  Kriaccudukamuss — XMMHYECKHX — peakIuid B
HEOPraHMYECKOM U OpPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS] MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUH IIPU XUMHUECKUX PEAKLIMIX.

CKOpoCTh peakiu, €€ 3aBUCMMOCTh OT pa3iMyHbIX (QakTopoB. OOpaTuMbie
peakunu. XuMu4yeckoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumuaeckoro pasHoBecus. [Ipunnun Jle [larense.

Onekrponutuueckas auccounanus. CuiabHbie U ciiadblie 35eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpAJIbHAS, I1IEJIOYHAS.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUsI BELIECTB U HUX MPEBpAICHUI:
neMoHcTpanus tabnun «lleproauyeckas cuctemMa XuUMHYeCKux 3ymemeHToB JI. .
MenpeneeBay, U3ydeHHUE MOJENEe KPUCTAUIMYECKUX PEMIETOK, HAOII0JIeHuEe U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHHUE TIEPOKCHUIA
BOJIOPOJAa B MPUCYTCTBUU KATaIU3aTOPa, OMPEICICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIIbIO YHUBEPCATHHOTO WHIANKATOPA, PEAKIIMA NOHHOTO 0OMEHa), IPOBEACHHE
IpaKTUYECKON paboThl «BiusiHue pa3znudnbix GakTOPOB HA CKOPOCTh XUMHUUYECKOU
pEeaKLN».

PacuétHble 3anaun.

PacuéTter 10 ypaBHEHMAM XUMHYECKMX pEAKIUHA, B TOM  YHCIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOJIb30BAHUEM MTOHATUS «MaCcCOBast JOJIS
BEILIECTBAY.

Heopranunuyeckass Xumus

Hemerannel. Ilonoxkenne HemeraymoB B Ilepuomnueckonn  cucreme
xumuueckux sneMentoB [[. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIUIOB (HA MpUMeEpe
KHCIIOpOo/Ia, cephl, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BAXHEWINMX HEMETAUIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docchopa, yriepoga U KpEeMHHs])) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOACOICPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUI).

[IprumeHeHne BaXXHENUIINX HEMETAJIOB U UX COCIMHEHUM.

Merannel. Ilonoxenne meramnoB B llepuoandeckoil cUCTEME XHMHYECKHUX
sanemenToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS AIIEKTPOHHBIX 000J0YEK
aToMOB MeTaiuioB. O0mue ¢uzndeckue cBoiicTBa MeTtayioB. CIiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN PsiJT HAMIPSXKEHUI METaJIOB.



XUMHUYECKHE CBOWCTBA BAKHEUIIMX METAJUIOB (HATPHM, KaJiui, KaJbIUH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6mume crocoObl MoayuyeHus MeTayioB. [IpumeHeHue MeTamioB B OBITY U
TE€XHUKE.

DKCNEPUMEHTAIbHBIE METOJbl M3YUYE€HUS BEIIECTB M HX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpa3lioB HEMETAIOB, PEIICHUE
AKCIICPUMEHTAJIbHBIX 3aj7a4, HaOIIOJICHHE W OIHMCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0Uei, KaUeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérnblie 3agaun.

Pacuétel maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacué€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
U3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecIieueHHHM 3KOJOTHUYECKOM, IHEPTeTHUYECKON M IMHIICBOMN
0€301acCHOCTH, Pa3BUTHH MeTUIIUHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHI.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX NPUHIHUIAX [POMBIILICHHOTO
MOJTy4YE€HUS BAXKHEUIINX BEIIECTB.

YemoBek B MHMpPE BEHIECTB W MAaTEPHUATIOB: BAXKHEWIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAacCKH, CTEKJIO, KepaMmuKa,
Marepuanbl JJjsl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHusl.

XuMHsI ¥ 3J0pOBbE 4YEJIOBEKA: IpaBHJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
penapaToB, MpaBmiIa OE30MaCHOT0 WCIIOIb30BaHUS MperapaToB OBITOBOM XUMHUU
B MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammst  MeXnpeaIMETHBIX  CBsi3ed TpPU  HW3YyYCHHH  OOImIeH U
HEOpraHudeckol XumMuu B 11 Kiacce oCyIIeCTBISIETCA YE€pe3 MCIIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHH, SIBJISFONTAXCS CUCTEMHBIMU
JUIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpHs, aHaln3, CHHTE3, KIacCH(pUKAIUA, IEePUOTUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHDb, BEIIECTBO, TETO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIUYMUHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusa: kneTka, oOpraHuMs3M, JKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILLECTB B OPraHU3Me.

['eorpadus: MuHEpabl, TOPHBIE TOPOIbI, OJE3HBIE MCKOIAeMbIe, TOTLIHBO,
pecypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHIIEBAs
OPOMBILUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX TIpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHaloB,
AJIEKTPOHHASI POMBITINIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHWUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOyyYaroImuMuCcs TporpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM U TpeAMEeTHbIM). HaydyHo-meTonuueckoil OCHOBOM IS
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBIISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0I.

B CcoOTBETCTBMM € CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeaMeTa «XUMHs» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHUs BbIICICHBI CIEAYIONIUE COCTABISIONIUE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHUHUCKOM TPaKTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIICHUIO;

HaJIU4Yue MOTUBAIIMH K O0YUYEHUIO;

L[EJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaAUIUMi 0a30BOM HAYKU XUMUU,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, NPUCYIIMMHU LEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMera «XHUMHUS» AOCTUTAIOTCA B
€MHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHON JESATEIBHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJeaNaMH POCCHICKOTO Tpa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥ TIPaBUJIAMH TIOBEICHH S, CTOCOOCTBYIONTUMHU MPOIIECCaM CaMOTIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUaIOIIUXCSL.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMETa «XHUMHSI» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M TPAKTUUECKON AEesTEIbHOCTH
oOydJaronuxcst Mo peaju3aii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1. rpamIaHCKOro BOCIIUTAHMSL:

OCO3HaHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS O COLUMAIbHBIX HOPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENIBHOCTH IPU CO3IaHUH YUEOHBIX
IPOEKTOB, PEIICHUHU YUEOHBIX U TO3HABATENIbHBIX 3344, BHIITOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMeHTBI IpYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2. MaTPHOTUYECKOT0 BOCIIUTAHUS:

LHEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTEUECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUU U IPAKTUYECKOTO
MPUMEHEHUsI XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHUS HAYKH €CTh PE3yJIbTar
JUINTENbHBIX ~ HAONIONEHUHM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

MHTEpECa U MO3HABATENIbHBIX MOTHUBOB B IIOJYYEHHUH U MOCIIEAYIOIIEM aHAIIN3E
uH(pOpMAaIH O IEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3. AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBECHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOMX TOBapHUIIEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUI 3THX
MOCTYTIKOB;

4. popMHupoBaHUSA KYJIbTYPbI 310POBbSI:

MOHMMAHUA LEHHOCTEH 310poBOro M Oe3zomacHOro oOpa3a >KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3MyeckoMy u
NICUXUYECKOMY 3JI0POBbIO;

coOmro/ieHuss TpaBui 0Oe€30MacHOro oOpalleHusi ¢ BEUIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOT'O
0€30MacHOr0 MOBEACHUS B CUTYALUIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJEH;

OCO3HAaHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5. TPyA0BOr0 BOCIIUTAHUS:

KOMMYHHKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKOM
JESTEIbHOCTH, OOINECTBEHHO TOJE3HON, TBOPUYECKOW W JPYrux BHUIAX
JeSITeNIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKUX 3ajad
COIMAILHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



HMHTEpeca K MPaKTUUYECKOMY M3YUYEHHUIO MPOodeccuid pa3inuHoro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI M0 XUMHUH;

YBAXKEHHS K TPYAY, JIOJSAM TPYyJa U pe3ysibTaTaM TPYIAOBOH NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHJIMBHAYaldbHOM TpPAEKTOPUHU
oOpazoBaHus, Oyaymieil mnpodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00ITIeCTBa;

6. 3K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHS K TPHUPOJIE, KaK HCTOUYHHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIEeM, BIIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIBHOMN CPEIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUA JOCTHXKEHUHW XUMHH  JUIs
pelIeHUsI BOIPOCOB PAlMOHAIIBHOTO NPUPOIOTNIOIb30BAHNS,

AKTUBHOTO HEOPUATHS JCHUCTBUW, MPUHOCIIIMX BpEI  OKPYKAOILIEH
IPUPOAHON Cpeie, YMEHHS TPOTHO3UPOBATh HEOJArOMPUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IE€UCTBUN U MPEJOTBpALIaTh UX;

HaJIUYUsl Pa3BUTOTO SKOJOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATEeNbHOCTU HKOJIOTUUECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
IPAKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJIOTUU
xemodobuu;

7. UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIECTBEHHON MTPAKTUKH;

NOHUMaHUS ClHeUu(PUKA XUMUU KakK HayKd, OCO3HaHUs €€ polid B
dbopMUpPOBaHUU PAIMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM IETOCTHOTO
npeAcTaBiIeHUusl 00 OKpy>KalollleM MUpE KaK O €IUHCTBE MPUPOJIbI U UYEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U PpEIICHUH MpoOJieM COXpaHEHUs
IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMMHHM JJIS  COBPEMEHHOMU
[IMBWJIM3ALIUK: B €€ TYMaHUCTUYECKON HAITPaBIEHHOCTH U BaXKHOM POJIU B CO37[aHUU
HOBOM 0a3bl MaTepHAJbHOM KyJbTYphl, PEIIEHUH TIJIOOAIBbHBIX MpPOOJIEM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, O0ECIEYCHUH YCIIOBUN
YCHEIIHOTO TPYJa U SKOJIOTMYeCKH KOM(POPTHOM KU3HHU KaXKIOTO YjieHa 00I11ecTBa;

€CTEeCTBEHHO-HAyYHOW TPAaMOTHOCTH: TOHHMAaHUS CYIIHOCTH METOJOB
MMO3HAHUS, WUCIIOIh3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh
MOJTy4aeMble 3HAHUS JUIsl aHalM3a U OOBSICHEHHUS SIBIICHUN OKPY’KAIOIIETr0 MUPA U



MIPOUCXO/ISIINUX B HEM U3MEHEHHM, YMEHHSI IeJIaTh 00OCHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE Hay4YHBIX (DaKTOB U IMEIONTUXCS JAHHBIX C €TI0 TOTYyUYEeHUS JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIIOJIB30BaTh XUMHUYECKUE 3HAHUS IS
peIIeHus IPOOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIICIOBATEIHCKON AEITeTLHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTHM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 10 XUMHUHU B
COOTBETCTBHH C JKU3HEHHBIMH MMOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpPy/Aa B pa3lu4HbIX cdepax mpodheccHnoHaTbHOMI

NEeATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbI€ pe3yJIbTaThl OCBOCHMS YU4E€OHOIo MpeaMera «XUMus» Ha
YPOBHE CpeHeTo 0011ero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUTSt dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) O0IleHayYHbIe MOHATHUSA, OTPaXKarollne
[EJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
WCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, YHEPTUsl, SBICHHUE,
polecc, CUCTeMa, Hay4YHbI (pakKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOII0IeHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIEe JIEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaronye (dbopmHpoBaHue (yHKUHOHATBHOM
IPaMOTHOCTH M COIIMAIEHOM KOMITETEHIIUU 00y4aroIXCs;
CHOCOOHOCTh 00yYaroImuxcst UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JIEVCTBUA B IIO3HABATEILHON U COLIUAIIBHOM MPAKTHUKE.

MertanpeaMeTHble pPe3yJabTaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITABHBIMU
JICHCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHA Y4eOHBbIMH NO3HABATEJIbHBIMH
JeHCTBUSIMM:

100a30BbIe JJOrHUYecKHe JeiicTBUS:

CaMOCTOSITSIILHO dbopMyaupoBaTh M aKTyaJIM3UpoOBaTh  IpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEACNATh 1EJM JESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTHUKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPHU OCBOCHUU 3HAHUW MPHUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICJISITh XapAKTEPHbIC IMPU3HAKW TMOHATUA U YCTAHABJIMBATh MX B3aHMMOCBS3b,



HCIIO0JIb30BaTh COOTBETCTBYIOIME MOHATHS JIJIsl OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUSA W KpPUTEpUM IJs1 KJIacCU(PUKAUKU BEIIECTB U
XUMHYECKUX PEAKIINN;

yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTBH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKJIIOUEHNUS;

OPUMEHSTH B MPOLECCE NO3HAHUS, UCIIONIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIBHBIE NPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYEcKasi popMyJia, ypaBHEHHE XUMHUECKON peakluu
— NP PEIICHUU Y4YeOHBIX TO3HABATEIbHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbIE MOJIEJIbHBIC MPEACTABICHUS AJIS BBISIBICHUS XapAaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

1106a30BbIe HccIeI0BATEIbCKHE AeHCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAay4YHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKuu;

(opMyIMpPOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl IO MPOBEPKE MPaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXICHU;

BJQJI€Th HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJIaTh 332 XOIOM
npolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIUpOBATH
00001IEHHS 1 BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHNU,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON paboTe;

OpuoOpeTaTb ONBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
NESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBLHOMY
IIOMCKY METOJIOB PELIECHUS NPAKTUYECKHX 3a]a4, IPUMEHEHHIO Pa3INYHbIX METO/I0B
MO3HAHUS.

12padora ¢ unopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHGopManuu (Hay4HO-
HOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHHA, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(YOpPMALMIO Pa3IMYHBIX BUAOB U (popm
IPEACTABICHUS, KPUTUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTH U HEITPOTUBOPEYUBOCTD;



(opMyIMpPOBaTh 3aMpPOCHl U NPUMEHATH PA3NMYHBIE METOJbI MPU TMOUCKE U
orbope wuHPOpPMAIIUK, HEOOXOAWMOW JUISI BBIMOJHECHHS YYSOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeaCTaBICHUSA
uHbopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYUHBIH A3bIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUUECKON
uH(popMaIeil: NPUMEHATh MeXIpeIMeTHble ((PU3MYecKne U MaTEeMaTUYECKUE)
3HAKW U CUMBOJIBI, (POPMYJIbl, 800pEBHATYPBI, HOMEHKJIATYPY;

UCIIONB30BaTh W NPEe0Opa3oOBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJsIIHOCTH.

OgiajeHHe yHUBEPCATbHBIMHA KOMMYHHUKATHBHBIMH J1efiCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKJIa€MOM TEMBbI B XOJie AUayora u/uiu
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYyJIHPOBATh CBOM  MPEAJIOKEHUSA
OTHOCHUTEJIBHO BBIITOJTHEHUS NIPEIJI0KEHHON 3a/1a4H;

BBICTyIIaTh C MPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEJIbHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW padOThl MO HCCIEJOBAHUIO CBOWCTB
M3y4YaeMbIX BEIECTB, peaju3aluu yu4eOHOro MpoekTa u (OpMyIHpOBaTh BHIBOJBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS IMO3WULHNA B
X0J1e 00CyXAeHHUs 1 0OMEHA MHEHUSIMHU.

OBiaieHUue YyHUBEPCAJIbHBIMHU PeryJIsiITUBHBIMM JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeSATENbHOCTh, ONpenessis €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh Ipe/jlaraéMblii aJrOpuT™M JEHCTBUM mpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENIbCKUX 3ajay, BhIOMpaTh HauOoliee
3¢ (pexTuBHBIN €MocO0 MX peleHUus C Y4YETOM IMOJY4YEHUST HOBBIX 3HAHUA O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI
10 KVIACC

[IpenmetHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHvyeckas XuUMUS)
OTPAKAOT:

c(hOPMUPOBAHHOCTh  TPEACTABICHHM O XHMHYECKOHW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIY XUMHUHU B IO3HAHUU SIBIICHUH MIPUPOJIBI,



B (OpPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JHUYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM JISI pelIeHUsI MPAaKTUYECKUX 3a/1ad U SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO U MPUPOJIHOM CPElIE;

BJIQJICHHE  CUCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAral0IIUe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHasi popmyna (pa3BEpHYTas W COKpaII€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBINA 00BEM, YIIIEpOIHbIN cKeneT, GyHKIMOHAIbHAS TPYIINa, paIuKal,
U30MEpUsi, U30MEPhI, TOMOJOTUYECKUM PsAJl, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPO.
U a30TCOJAEpXAIIUEe COCIUHEHHS, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEJAMHEHUS); TEOPUU M 3aKOHBI (TEOpUs] CTPOECHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI SA3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TMOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTABE, MOJYyYEHHH M
0€30MacCHOM HCIIOIb30BAHUM BAKHEUIUX OPTraHUYECKHX BEIIECTB B OBITY U
NPaKTUYECKOM AEATETbHOCTH YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEpHbIC TMPU3HAKU TOHATHM,
yCTaHaBIMBATh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSITHS MpU
ONMCAHUM COCTaBa, CTPOCHHUSI U MPEBPAIIEHUI OPraHUYECKUX COCAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIb30BATh XUMHUYECKYI0 CHUMBOJIHKY JJIS
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUH XHUMHYECKUX  PpEaKIUi,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHMYECKHUX BELIECTB ISl WJUTFOCTPALIMHM MX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMICHKHOCTh HU3YUECHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUuM (yriIeBOJOPOAbl, KHUCIOPOA U a30TCcoJepKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoi HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJEH, MPONUIIEH, AlETHUIICH,
ATWJICHIJIUKOb, TIUIEpUH, (HeHon, (Gopmanbaerul, aleTalbIeruja, MypaBbUHas
KHUCIIOTA, YKCYCHasl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
dpykTO3a, KpaxmMai, UeTi003a, TIUIIHH);

c(OpPMHUPOBAHHOCTh, YMEHHSI OMNPENCISITh BUABI XUMUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUAX (OJJMHAPHBIC U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJOKECHHUS TEOPUU CTPOCHUS
oprannueckux Beniects A. M. bytiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE
U XUMHUYECKHE CBOWMCTBA THUMHUYHBIX MPEJCTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYECKHUX BEIIeCTB (METaH, dTaH, dTWICH, MPONUJICH, alleTuieH, Oyraauen-1,3,
MeTunoyTaauen-1,3, 6eH305, METaHOJ, 3TAHOJ, STUIICHTJIUKOIIb, TJIMLEPUH, HEHOII,
aleTalberul, MypaBblHasl U YKCYCHasl KUCJIOTHI, TJIF0K03a, KpaxMmal, [eJIJII0JI03a,
AMUHOYKCYCHasi KUCJIOTa), WUTIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXIYy HUMU
YPaBHEHHUSIMA COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKUHM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJTHOTO
ChIpbs (He(Th, IPUPOIHBIN ra3, yroib), ClIOCOObl UX NMepepabOTKHU U MPAKTUYECKOE
MIpUMEHEHNE TTPOTYKTOB IEPEPAOOTKY;

c(hOpPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peaKkIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB
WJIU TIPOJTYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAIETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU MPU U3yUYCHUH BEILECTB U
XUMUYECKUX SBJICHUMN (HaOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHUS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O00OpPYJOBAaHHUEM, a TaK)Ke IMpaBWia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMU MO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIONHATH XUMHYECKUUN
AKCTIEPUMEHT (IIpEeBpAIllEHHs] OPTaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJyUEHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIIUA OPTAaHUYECKUX BEILECTB,
JeHaTypaius OeJKOB IPU HArpeBAaHUM, LIBETHHIEC PEAKIIMU OCIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKHA O€30MacHOCTH TIpH OOpalieHWHu C BEIIECTBAMH U
1ab0paTOpHBIM  O00OpYAOBaHHEM, TMPEACTaBIATh  PE3yJbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHM COOTBETCTBYIOIIUX pEaKIUU U
dbopMyIIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYCCKYIO
uH(bOpMAINIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOU
uHopmanmu, MaTEepHET U APYTrUX);

chOpMUPOBAHHOCTh ~ YMEHUH  COONIOJaTh  MpaBWIa  JKOJOTHYECKU
L[EJIECOO0PA3HOr0 MOBENECHHUSI B OBITY W TPYAOBOM JAESATENBHOCTH B LENSIX
COXpPAHEHMSI CBOErO 3J0POBbSl U OKPY KAIOIIEW MPUPOIHON Cpelbl, OCO3HABAThH



OMAacCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMNPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMmbIca mokaszarens I1/IK, moscHsaTh Ha mpuMepax CIocoOb
YMEHBIICHUS W MPEAOTBPALICHUS HX BPEAHOTO BO3JCHCTBUS Ha OPraHu3M
YEJI0BEKa;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIIETIBIX M CJIA0OBHISIIMX OOYYaIOIIMXCS: YMEHHE UCIO0Ib30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpailns nins 3anucu XuMUYeCKUX

dbopmy.
11 KJIACC

IIpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD» OTPakKaIoT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (OPMHUPOBAHWW MBINUICHUSI W KYJIbTYypbl JUYHOCTH, €€ (PYHKIIMOHAITBHOU
IPAaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS MPAKTUYECKUX 3a71a4 U SKOJIOTHICCKH
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpeie;

BJIAJICHUE  CUCTEMON  XMMHWYECKUMX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, M30ToI, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIIPHBIA 00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHULIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMHUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TAMBl ~XUMUYECKUX  PEAKLMH, PACTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
3JIEKTPOJINTUYECKAS JUCCOLUMALMSA, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHMYECKOW peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW JWCCOLManuu, nepuoanueckun 3akod [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE MOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUHM BXKHEHIITUX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBAaTh UX B3aUMOCBSA3b, MCIIOJB30BaTh COOTBETCTBYIOIIHUE ITOHSTHUS IIPU
ONMCAHUN HEOPTraHMYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocTaBieHus] (GOPMYJ BELIECTB M YpPaBHEHUH XUMHYECKUX PEAKIUi,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHMYECKUX BelleCcTB (yrapHblii ra3, yIJIEKUCIBIM Tra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEAENISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XHMHUYECKOUN
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIMHEHUSIX, THUII
KPUCTAJJIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasd,
MOHHAs, METAJUTMYECKast), XapaKkTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIMHCHUM;

c(hOopMHUPOBAHHOCTD YMEHUHI YCTaHABJIUBATh MPUHAIC)KHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBYy K OMNPEACIEHHOMY KIacCy/TpyIie
COEIMHEHU (MPOCThIC BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCUIbI, OCHOBAHUS,
KHUCIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBIC] MEPUOIUYECKOTO 3akoHa [l.
N. MengeneeBa u AEMOHCTPUPOBAThH €TI0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX dJieMeHTOB |4 mnepuonoB Ileprnoanueckoil CUCTEMBI
xumuueckux snemeHtoB JI. WM. MeHaeneeBa, MCHOJIb3ysl TMOHATUS «S-, p-, d-
AIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKHUE YPOBHUY», O0BSACHITH 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIUHEHUW MO NEPUOAAM H
rpynmnam [lepuoandeckon cuctembl XuMuueckux 3jeMeHToB /1. . MeHneneena;

chOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XMMHUYECKME CBOWMCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHME T€HETUYECKOM CBA3W MEXKY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IMUHBIM TIPU3HAKaM (YUCITYy M COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
s dekTy peakunu, U3MEHEHHUIO CTEIEHEH OKHUCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTAaBJISATh YPABHEHMSI PEAKIMM Pa3TUYHBIX
THUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PEAKIIU MOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIA;

c(hOpPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIIUH, MOATBEPKIAIONTUE
KAQUEeCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUMX BELIECTB, pPAaCIO3HABATH
ONBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;



c()OPMHPOBAHHOCTh YMEHHMIl  pacKpbIBaTh CYIIHOCTh  OKHUCJIHUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OanaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMK OT Pa3auvHbIX (PAKTOPOB; XAPAKTEP CMEIIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHElIHero Bo3aerctBus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeXKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CQOPMUPOBAHHOCTb NPEJCTABICHUNA 00 OOIIMX HAyUYHBIX NPUHILMIAX U
AKOJIOTMYECKUX NPOOJIeMaX XUMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCICHHUS C HCIOJIb30BAHHEM
HOHATHUS «MacCoBasi 10JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLIECHHH I'a30B IpU
XUMUYECKUX PEaKIUsAX, MAcChl BELIECTBA WJIM O0BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHSI MAacCChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
nocyJo v JabopaTOpHbIM OOOpYJOBaHUEM, a TaKXKe MpaBUiIa OOpalleHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSMH MO BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBINOJHATH XUMHUYECKHUN
AKCIIEPUMEHT (pa3jioKeHHE MEePOKCHUJIa BOJOpPOAa B MPUCYTCTBUHM KaTaau3aropa,
ONpeJeNeHrue Cpellbl PacTBOPOB BEUIECTB C IOMOIIBIO  YHHUBEPCAIBHOTO
MHIUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIHH,
peaKiuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluu Ha cyinbdar-, kapOoOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHMS, PELICHHE SKCIHEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamibly U «Hemeramib»y) B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABISATh PE3YNbTaTbl XHMHUYECKOTO JKCIEpPUMEHTa B (OpME 3alHCH
ypaBHEHUH COOTBETCTBYIOIINX peakuii U pOpMyIUpOBAThH BEIBOIBI HA OCHOBE 3TUX
pE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYHUKaI, IHTepHET U ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOATh  MpaBWJIA  JKOJOTHYCCKH
1IEJIeCO00pa3HOro0 TMOBENEHUS B OBITY W TPYIOBOM JNEATEIBHOCTH B IENIAX
COXpaHEHUsl CBOEro 3J0POBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABAThH
OMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTraHU3MbI ONPENEIEHHBIX BEIIECTB, TOHUMAs



cmbicit nokazarens [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIECHHS U
IPEAOTBPALLECHUSA X BPEAHOTO BO3AECHCTBHS HA OPTraHNU3M YEJIOBEKA;

U1 00y4arolMXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMHM 37I0POBbSI: YMEHHE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIA CIIEMBIX M CIIAa0OBHIALIMX OOYyYaIOlUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUCHHYIO chcTeMy oOo3HaueHui JI. bpains mis 3anmucu XuMHYeCKuX

dbopmy.

Peanm3anusi BOCIUTATEIbHOI0 MOTEHIIMAJIA HA YPOKAX :

10 ycraHOBIEHME [OBEPUTENBHBIX OTHOIIEHUHM MEXKIAYy YUYUTEIEM U €ro
YYEHHKaMH,  CIHOCOOCTBYIOIIMX  TO3UTUBHOMY  BOCHPUATHIO  y4YalTUMUCS
TpeOOBaHMIT ¥ TIPOCHO YUHTENs, MPUBICYCHUIO UX BHUMaHUS K 00CyXIaeMol Ha
ypoke uHpopMaIuu, aKTUBU3aLMU UX TO3HABATENIbHOMN 1€ATEIbHOCTH;

11n00yX/1eHre IKOJIBHUKOB COOJIIOAaTh HA YpPOKE OOLIECHPUHATHIE HOPMBI
NOBEACHUS, MpaBUja OOMIEHUS CO CTAPIIUMHU (YUUTENISAMH) W CBEPCTHUKAMU
(LLIKOJBHUKAMM ), IPUHIUIIBI YYEOHOU TUCHUIUIMHBI U CAMOOPraHU3alIlNH;

-[IPUBJICYEHNE BHUMAHHS IIKOJBbHUKOB K IEHHOCTHOMY ACHEKTY U3y4aeMbIX Ha
ypOKax SIBIICHUM, OpraHu3aiusi ux padoThl C MOJTy4aeMOil Ha ypOKe COIMaIbHO
3HaYUMOW uHpopManuell — HMHULUUPOBAHUE €€ OOCYXKJEHUs, BbICKa3bIBaHUS
0oOy4JarolUMHUCSl CBOETO MHEHMsI 10 €€ TOBOAY, BBIPAa0OTKM CBOEro K HeW
OTHOILICHUS;

12 ucnosib30BaHNE BOCMIHUTATEIBHBIX BO3MOXKHOCTEM COACpKaHUS Yy4eOHOTO
IpeaIMeTa yepe3 JIEMOHCTPALMIO JETSAM IPUMEPOB OTBETCTBEHHOT'0, TPAXAAHCKOTO
NOBEACHUS, MPOSBICHUSI YEIOBEKOJIIO0US U J0OPOCEPACUHOCTH, Yepe3 MoJI00p
COOTBETCTBYIOIIMX TEKCTOB [IJIsl YTEHMs, 3a7ad JUIsl PELICHHUs, MPOOJIEMHBIX
CUTyalui 1151 OOCYKIEHHS B KJIacce;

-IPUMEHEHHE Ha YPOKEe HHTEPAKTUBHBIX (QopM padOThl 00yYarOIIUXCS:
UHTEJUIEKTYAJIbHBIX ~ WUIP, CTUMYJMPYIOIIMX IO3HABaTEIbHYI0  MOTHBALUIO
IIKOJIbHUKOB; JUJAAKTUYECKOTO TeaTpa, TIJ€ IIOJyYEHHbIE Ha YPOKE 3HaHUsA
OOBITPBIBAIOTCSI B TEAaTPAIbHBIX IOCTAHOBKAX; JUCKYCCUH, KOTOpbIE MJaroT
0o0y4aronMMcsi BO3MOKHOCTh MPUOOPECTH ONBIT BEACHUS KOHCTPYKTHUBHOIO
JManora; TpynmnoBoi paboThl WK pabOThl B Mapax, KOTOPhIE y4aT IIKOJIbHUKOB
KOMaHJTHOM paboTe U B3aUMOJCHCTBUIO C IPYTUMU JIEThbMU;

13 BKIIOYEHHE B YpOK HIPOBBIX IPOLELYP, KOTOPHIE MTOMOrarT MOAAEPKATh
MOTHBAalMIO J€Ted K TOJYyYECHHIO 3HAHUN, HAJIAKUBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWA B  KJacce, IOMOTAalOT  YCTAHOBJIEHUIO
no0poxkenaTeaIbHON aTMOc(hephl BO BpeMsl YPOKa;



14 opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUYaIOIINXCS
HaJ UX HEYCIEBAIOUMMHU OJIHOKJIACCHUKAMM, NAIOLIEr0 HIKOJIbHUKAM COLIMAIBHO
3HAQYUMBIH OMBIT COTPYTHUYECTBA U B3AUMHOU ITOMOIITH;

15 wuHuULMUpOBaHWE W  TOJJEPKKA  MCCIENOBATEIbCKOM  ACSATENbHOCTU
IIKOJIbHUKOB B pPaMKax pealn3alud HUMH WHAUBUIAYAIbHBIX M TPYHIOBBIX
UCCJIeIOBATEILCKUX MPOEKTOB, YTO JACT MIKOJBHHUKAM BO3MOXHOCTh MPUOOpeCTH
HaBBIK  CaMOCTOSITEIBHOTO  PEIICHUS  TEOPETUYECKOM  MpOOJIeMbl, HAaBBIK
TeHEpUpOBaHUA U O(OPMIICHHS COOCTBEHHBIX WJCH, HABBIK YBAKHUTECIBHOTO
OTHOUIEHUS K Yy>KMM HJESIM, 0(QOPMIICHHBIM B padOTax APYrHX MCCIEAOBATENEH,
HaBBIK IyOJIMYHOTO BBICTYIUICHUS TME€pell ayJuTOpHell, apryMEHTHUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKHU 3PEHUS;

16  camoomnpenensomUMCs U CaMOPEaTU3yIOIUMCS JTUYHOCTSM, OTBEUYAIOIIUM
3a CBOE€ COOCTBEHHOE OyayIee;
-IOCTHXKEHUS ITUX PE3YJIbTaTOB.

Bocnurarte/ibHbI MOTEHOHMAN Y4yeOHOro mnpeamera «XuMHsS» O0ecredrnBaeT
peanu3anuio IeJEBbIX TMPUOPUTETOB BOCIUTAHUA OOYyYalONIUXCS Ha YPOBHE
OCHOBHOTO CpemHero oOpa3zoBanusi (HOPMUPOBAHHWE COIHMAIBHO 3HAYUMBIX
LEHHOCTHBIX OTHOILICHUIA:

- K TPyAy Kak OCHOBHOMY CIOCOOY JOCTHXKEHHS >KU3HEHHOTO OJIaromorydus
YeJI0BEKa, 3aJ0ry €ro YCHEIIHOTO MNpPO(pEeCCHOHAIBHOIO CAMOONpPENENeHUs U
OILYIICHUS] YBEPEHHOCTHU B 3aBTPAILIHEM JHE;

-K CBOEMY OTEYECTBY, CBOEH Majioil u 60JbI10il PoguHe Kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC M TMO3HAJ IMEPBBIE PAJOCTH M HEyAAauH, KOTOpas 3aBEUIaHA €My
peaKaMu U KOTOPYIO HY>)KHO 0Oeperarh;

-K IPUPOJE KaK HICTOYHUKY KU3HU Ha 3eMJIe, OCHOBE CaMOTI'0 €€ CYIIECTBOBAHMS,
HY’KJIAIOILIENCs B 3alIUTE U MIOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

-K MUPY KaK ITaBHOMY MPUHIIUITY YEJIOBEUYECKOT0 OOIIEKUTHSI, YCIOBUIO KPETTKOM
JpyxObl, HaJTAXKUBAHUS OTHOIIEHHH C KOJUIEraMu 1o padoTe B Oy IyIIeM U CO3/IaHus
OJIaroNnpUsTHOIO MUKPOKIIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

- K 3HAHUSAM KaK WHTEJIEKTYaJbHOMY pecypcy, obecredyuBaromieMy Oymayiiee
YeJI0BEeKa, KaK pe3yJibTaTy KPOIOTIMBOr0, HO YBIEKATEIbHOTO YUYEOHOTO TPY/Ia;

-K 370pOBBIO KaK 3aJ0Ty JOJIOW M aKTUBHOM JKHU3HHU YEJIOBEKAa, €r0 XOPOILEro
HACTPOECHUS U ONTUMHUCTUYHOTO B3TJIsA/1a HA MUD;

-K OKpYXXaloUIUM JIIOJsM Kak Oe3yCIIOBHOM M aOCONIOTHON UEHHOCTH, Kak
PaBHOIPABHBIM COIMATIBHBIM MapTHEpPaM, ¢ KOTOPHIMU HEOOXOJAUMO BHICTPAUBATh
no0poskenaTeIbHble M B3aUMOTIOIIEPKUBAIOLIUE OTHOILICHHUS, JAIOIINE YEIOBEKY
PagoCTh OOIIEHUS U MTO3BOJISIONINE U30€TaTh YyBCTBA OJIMHOYECTBA;

-K caMUM ce0e KakK X035€BaM CBOEH CyabObI,



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoJinyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue

1| (uudposbie)
pa3/iesioB U TeM Konrtpoabnbl | IIpakTuyecku

/ Bcero 00pa3oBaTeJbHbIE
NPOrpaMMbl e padoThI e padoThI

n pecypchbl

Pa3zpnen 1. TeopeTnueckue 0CHOBbI OPraHN4YeCKOH XUMHUH

1.1

IIpenmer
OpraHuYeCcKou
xumuu. Teopust
CTpOCHHS
OpraHUYECKUX
coenqnueHui A. M.
byrneposa

Hroro no pazneny

Pa3zpnen 2. YriaeBogopoabl

2.1

[IpenenbHbie
YTJIEBOJOPOIBI —
aJIKaHbI

22

Hemnpenenpubie
YIJIE€BOAOPOBIL:
QJIKECHBI, aJIKaAUEHBI,
AJIKMHBI

2.3

ApomaTtuueckue
YTJI1EBOAOPOAbI

24

[Ipuponusie




NCTOYHUKN
YTIEBOIOPOAOB U X
nepepaboTka

Hroro no pazneny

13

Paszgea 3. Kucsiopoacoaep:kamnue opranndeckne coefMHeHust

3.1 | Cnuptsl. OeHon 3
AJbpIeruan.
39 Kap6onossie ’
KHUCIIOThL. CI10KHBIE
3¢upbl
33 VYrieBoanl 3 2
Hroro no pazneny 13

Paznen 4. A3zoTcoaep:xaiu

€ OPraHNICCKHUE COCIUHCHUA

AMUHEL.
4.1 AMUHOKHUCIIOTEL 3
benku
Hroro no pazneny 3

Paspnen S. BeicokoMo1eKyJISIDHBIE COCIUHEHUA

51 [Inactmaccsl. )
’ Kayuyku. Bonokna
Hroro no pasnemny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 3
[TPOI'PAMME




11 KITACC

KoaunuyecTBo 4acoB

Ne DJIEKTPOHHBIE
HaumenoBanue
1| (uudposbie)
pa3esioB u TeM Kontpoabubl | IlpakTHyecku
/ Bcero o0pa3soBaTejbHbIe
NPOrpaMMbl e padoThI e padoThI
n pecypchbl
Pa3zgen 1. TeopeTudyeckue 0CHOBbI XMMUM
CtpoeHue aTOMOB.
[lepronnueckuii 3aKk0H
L1 u [lepuonnueckas 3
’ CHUCTEMA XUMHUYECKUX
snemenTtoB 1. 1.
Menneneesa
CTpoeHue BelecTBa.
1.2 | Msoroobpasue 4
BEIIIECTB
1.3 | Xumuueckue peakuuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumusi
2.1 | Meramibl 1
2.2 | Hewmeramibl 1 1
CBs13b HEOPTaHUYECKUX
2.3 | ¥ OpraHMYECcKux 2
BELIECTB
Hroro no pazneny 17

Pa3zgea 3. XumMus 1 ';Ku3Hb




3.1 XUMHA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOBIIO ITPOI'PAMME







ITOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuyecTBoO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTHyeckune
padoThI

DJIeKTPOHHbIE
nu@ppoBbIe
o0pa3oBaTejibHbIE

pecypchl

IIpeameT opraHn4ecKoi XuMuH, eé
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpOCHHUST OPraHUYECKUX
coenuHeHuii A. M. bytieposa, e€
OCHOBHBIE TTOJIOKCHUS

[IpencraBnenue o kiaccupuKau
opranunveckux BemecTB. Homenkiatypa
(cucremaTuveckas) ¥ TpUBHAIbHBIC
Ha3BaHUA OPraHNYCCKUX BCUICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHH sl

MeraHn u 3TaH — npocTenme
MPEICTaBUTENIN AJTKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA

OTHJIEH ¥ NIPONUIIEH — IIpOoCcTeIne
[IPEACTABUTENH AJIKEHOB

[Tpaxtrueckas padora Ne 1. «[Toxyuenue
ATUJICHA U U3yUYEHUE €0 CBOUCTBY

Ankanuensl. bytaauen-1,3 u
meTtunOyTanuen-1,3. [Tonydyenue
CUHTETHUYECKOT0 KaydyKa 1 pe3UHbI




AJIKHHBI: COCTaB M1 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKHUN psia. ALETHIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB

1 BrIruncrienus 1o ypaBHEHUIO XUMHYECKOU
peaxkuu

12 ApeHbl: 6eH3011 1 TOyoJ1. TOKCHYHOCTD
apeHoB

13 ['enernyeckas CBSI3b YIII€BOJIOPOAOB,
IIPUHAIEKALINX K PA3INYHBIM KJlaccaM
IIpupoaHbIE HCTOYHUKH YITIEBOAOPOOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
rasbl, HeTh ¥ IPOAYKTHI €€ IIepepadoTKH
ITpuposHbIE HICTOYHUKH YIJIEBOAOPOOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
rasbl, He()Th U MPOIYKTHI €€ IepepadoTKU

16 KonrtpomnbHas pabora 1o pazueiny
«YTI1eBOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BogopoaHas cBs3b

18 MHOroaroMHsI€ CIIUPTHI: STWIECHIVIUKOIb U
TIIALEPUH

19 deHoI: CTPOSHUE MOJIEKYJIBI, (PU3UIECKHE
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpnreruasl: GopManbaerua u
arneraiabpaerung. AneTod

)1 OHOOCHOBHBIE NpeieNbHbIE KApOOHOBbIE

KHCJIOTBI: MypaBbUHAA U YKCyCHas




22

[TpakTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBDY

23

CTeapI/IHOBaH " OJICMHOBAas KUCJIOTHI, KaK
NpEaACTAaBUTECIIU BbBICHIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbi1a KaK COJIM BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

25

CrnoxHble 3¢upbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX

3¢upoB

26

JKupsl: runponns, npuMeHeHue,
Ouosioruueckast poJib )KUPOB

27

VYraeBofpl: COCTaB, KilaccuuKarus.
Baxneiimne npeacTaBUTENN: TIIHOKO34,
bpykTo3a, caxaposza

28

Kpaxman u neirono3a kak IpupogHbIe
MIOJINMEPBI

29

KonTponbaas paboTa mo pazuerny
«Kucnopozacoaepsxariye opraHn4ecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO01as XapaKTepUCTHUKA a30TCOACPIKAIINX
OpPraHUYECKUX COCIUHEHUI /
Bcepoccuiickas mpoBepodHas paboTa

31

AMUHBI: METUJIAMHAH U aHUIUH

32

AMUHOKHUCIOTHI KaK aMm(poTepHbIe
OpraHUYEeCKHUE COCUHEHUS, UX
ouonoruueckoe 3HaueHue. [lentumsl.




benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS

OCHOBHBIE TTOHATHS XUMHHU

1
33 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUI. 1
[TnacTmacchl, KayuyKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB 10 34

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KourtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Uryparus aToMoB

[lepnonnueckuii 3axkoH u [lepnoanueckas
cUCTeMa XMMHUYeCcKuX 35eMeHnToB /1. U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPUEU CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX JIEMEHTOB M UX COSTUHEHHH O
rpynnam u nepuogam. 3HaueHue
MEPHOANYECKOT0 3aKOHA U CHCTEMBI
xuMHu4ecKkux djemenToB .. Menaeneena B
pa3BUTHUU HAYKU

Crtpoenue BemecTBa. XUMHUYECKast CBS3b, €€
BUAbI; MCXaHU3MbI 06pa3013aHH51
KOBAJIEHTHOM CBs3U. BogopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

ITonsgrue o AUCIICPCHBIX CUCTEMAX.
VIcTHHHBIEC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 70515 BelecTBa B pacTBOpe




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. | eHeTnueckas
CBSA3b HEOPraHUYECKUX BELIECTB, PA3IUYHBIX
KJIACCOB

Knaccudukanmst XumMuueckux peakiuii B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMHUH.
3aK0H COXpaHEHHsI MAaCChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILEHUS YHEPTUU TTPU
XUMUYECKHUX PEAKIIUIX

Ckopoctb peakuuu. O0paTuMble peaklinu.
XUMHUYECKOE pPaBHOBECUE

10

ITpakTuyeckas pabota Ne 1. «Bnusinue
pa3anyuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKLIUN»

11

Onekrponurnueckas gucconuanus. [lonstue
0 BoJopoaHOoM Mokasarese (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYECKUX U HEOPTraHUYECKHUX BEILIECTB

12

OKHCIHTETbHO-BOCCTAHOBUTEIILHBIC
peakmuu. [TonsTre 00 anexTponnze
PACILIaBOB U PacTBOPOB COJIEHt

13

Kontponbnas pabora 1o pasueny
«TeopeTnueckre OCHOBBI XUMUM»

14

Mertasuisl, ux nojoxenue B [lepuoanueckoi
CHCTEME XMMHUYECKHX dneMeHToB Jl. W.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue hu3nvIecKkrue CBOMCTBa
METaJlJIOB




15

CrinaBbl METAUIOB. DJIEKTPOXUMHUUECKUN P
HaIIPSHKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUiA, KaJaui, KaJIbIIMA, MAarHHUH,
QIIOMUHMI) ¥ UX COETUHEHUU

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIUHEHUN

18

XHUMHYeCKHe CBOMCTBA IIMHKA, JKejIe3a U UX
COCIMHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 33134 10 TEME
«Metamuib»"

20

Hemeramnbl, X N0JI0KEHUE B
[Tepuoanueckoil cucTeMe XUMHYECKUX
snemeHToB /1. . Menneneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

duznyeckre CBOMCTBA HEMETAIIOB.
Annotponusi HeMeTauioB (Ha IpUMeEpe
KHCJIOPO/JIa, cephl, hocdopa U yriepoia)

22

XHUMUYECKUE CBOMCTBA raJIOT€HOB, CEPhI M UX
COCIMHEHUI

23

XuMHUUECKUe CBOMCTBa a30Ta, pochopa u ux
COEIMHEHUN

24

XHUMHYECKHE CBOMCTBA yIIepoia, KpEMHUS U
UX COeIMHEHHH

25

[IpuMmeneHne Ba)KHENIIMX HEMETAJJIOB U UX
COCIMHEHUN

26

O0001IeHYE ¥ CUCTEMATHU3AlUA 3HAHUN 10




teme «Hemeramnsl». Berancnenns no
YPaBHEHUSAM XUMUYECKUX PEAKLUHN U
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuueckas padota Ne 3. «Pemenue
HKCIEPUMEHTANBHBIX 337124 110 TeMe
"Hemertasmibl"»

28

KonTponbHas pabota mo remam «MeTaib)
u «Hemeramibn

29

Heoprannueckue u opraHnuecKkue KUciaoThl.
Heoprannueckue u opraHn4ecKre OCHOBaHHUS

30

AM(poTepHBIE HEOPraHNYECKHE U
opraHu4eckue coequHenus. ['enetnyeckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BELIECTB

31

Ponb xumuu B 00ecreueHun 3K0JI0THUECKO,
JHEPTeTUYECKOU U MUIIEBON 0€30MaCHOCTH,
Pa3BUTHHU MEIULIUHBI

32

[TpencraBnenus 00 00MMX HAYYHBIX
MPUHIUIAX TPOMBIIIJIEHHOTO MOTy4E€HUS
Ba)KHEHUIIINX BEIIECTB

33

Yenosek B MHUPC BCIICCTB U MAaTCPUAJIOB

34

XWUMHS U 310POBBE YETIOBEKA

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeIHero 001ero 00pa3oBanusi

TeopeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XNMHH

ChopMupoBaHHOCTh NPEACTABICHUNH O XMMHUYECKOH COCTaBIISIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUM SBJICHUN
OpUpoibl, B (POPMUPOBAHUHM MBIIUIEHUS U KYJIbTYypbl JIMYHOCTH, €€
(YHKIMOHAJIBHOH T'PaMOTHOCTH, HEOOXOAMMON JUIs  peuIeHHUs
NPaKTUYECKUX 3a/1a4 U KOJOIMYECKHM OOOCHOBAHHOI'O OTHOLICHHUS K

CBOEMY 3JI0POBBIO U MPUPOJTHON Cpefie

Bnagenue cucteMOll XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIararome MOHSATHUSA (Monekyna, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAsT Macca, MOJSPHBIA OO0BEM, YTIEPOAHBIN CKETeT,
dbyHKIMOHAIbHAS ~ Tpynma,  pagukai,  WU30Mepus,  HM30MEpHI,
TOMOJIOTUYECKHI PsAMl, TOMOJIOTH, VYIJIEBOJIOPOIBI, KHCIOPOI- H
a30Tco/epKaIllie COCTUHEHHUS, OMOJIOTUYECKH AaKTHBHBIE BEIECTBA
(YyrneBompl, KUPBI, OCIKH), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHs opraHudeckux BemecTB A.M. Bytinepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3IK XUMHUH, (PAKTOIOTUYECKHE
CBEJICHHsI O CBOICTBaX, cOCTaBe, TNONYyYeHUU U Oe30MacHOM
UCIOJb30BAaHUU BAKHEHIIMX HEOPraHWYeCKUX U  OpraHHuYecKuX

BELIECTB B OBITY U IPAKTHUUECKOH J1€ATEIbHOCTH YeIOBEKa

CdopMHpOBAaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE IPU3HAKU
NOHATUM,  YCTaHABIMBAaTbL  UX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIUE IOHATUSA IPU ONHMCAHUM COCTAaBa, CTPOCHUS U

MpEeBpalIeHU OPraHUYECKUX COeTMHEHUN

- KJIACC
Kon
NpoBePsSIEMOro
pe3yJabTara
1

1.1

1.2

1.3

14

c(OpPMHUPOBAHHOCTh YMEHHI HCIOIH30BATh XUMHUUYECKYIO CHMBOJIHKY
JUIS COCTABJICHUS MOJICKYJSIDHBIX UM CTPYKTYPHBIX (pa3BEPHYTOH,
cokpaméHHoi) ¢GOpMyaT OpPraHMYECKHMX BEIIECTB U  YpPaBHEHUMU
XUMHUYECKHUX PEAKIUi, H3rOTaBIMBATh MOJIEIIA MOJICKYJT OPTaHHUYECKUX
BEIIECTB JJIsl WUTIOCTPAIIMM MX XUMHUYECKOTO0 M TPOCTPAHCTBEHHOTO

CTPOCHHA




1.5

ChopMUpoOBaHHOCTh  YMEHHIl  yCTaHABIMBATh  IPUHAJUICKHOCTD
U3yYCHHBIX OPTaHMYECKHX BEIISCTB 10 MUX COCTaBy M CTPOCHHIO K
ompenenéHHOMy Kiaccy (Tpynme) coeauHeHuW (YTrJIeBOIOPOIBI,
KHUCTIOPOJT M a30TCOJEPIKAIINEe COCAMHEHHUS, BBICOKOMOJEKYIISPHBIC
COEJIMHEHUS ), 1aBaTh UM Ha3BaHUs MO CUCTEMATHYECKOW HOMEHKIIAType
(IUPAC)

1.5

ChopMUpoBaHHOCTh YMEHUS OMPEIENATh BUABl XUMHUYECKON CBSI3U B

OpraHMYECKUX COEAMHEHUAX (OAMHAPHBIE U KPATHBIC)

1.6

CdopmupoBaHHOCTH YMEHUS IPUMEHSTh: OJI0KEHUS TEOPUU CTPOCHUS
opranmyeckux BemiectB A.M. ByTiiepoBa it 00bsICHEHHST 3aBUCHIMOCTH
CBOICTB BEILLIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS] MACCHI

BCIIICCTB

VYri1eBogopoIbL. Kucnopoaconepxariue U a30TcoJeprKalme

OpTraHU4YC€CKUC COCIUHCHHS. BBICOKOMOJ'ICKy.]'IS[pHI)Ie COCIMHCHUA

2.1

CdopMUpoBaHHOCTh YMEHUW TPUBOAWTH TpPUBHAIbHBIC Ha3BaHUS
OTJIEIbHBIX OPTraHUYECKHX BEIIECTB (ITHICH, MPOIMIICH, aIleTHIICH,
STUJICHTJIMKOJb, TJHIEPUH, (eHon, GopMalbIeru, ameTalbIeru,
MypaBbUHAas KHCJIOTA, YKCYCHash KHUCJIOTa, OJICMHOBAas KHUCJOTA,
CTeapuHOBasi KUCJIOTA, TIIOKO3a, (pyKTO3a, Kpaxmam, IeJUTIII03a,

TJIAIIAH)

22

CdopMHpOBaHHOCTh yMEHHM XapaKTepu30BaTh COCTaB, CTPOEHUE,
bu3nYecKue W XHUMHUYECKHE CBOWCTBA THUIMYHBIX MPEICTABUTEICH
pPa3JIMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH, JTUJICH,
NPOMWICH, aleTwieH, OyramueH-1,3, metunOyraguen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TJIMICPUH, (EHOJI, areTalbIeruI,
MypaBbHUHAsI U YKCYCHas KHCJIOTBHI, TJIFOKO3a, Kpaxmaj, IIeJIII0J03a,

aMUHOYKCYCHasi KMCJIOTa)

23

ChopMHUPOBAaHHOCTh YMEHHUSI WLIIOCTPUPOBATh TEHETHUYECKYIO CBSI3b
MEXKJly  TUIHYHBIMH  MPEACTABUTEIIAMM  PA3JIMYHBIX  KJIACCOB
OPraHUYECKHUX BEIIECTB YPABHEHUSMU COOTBETCTBYIOLIUX XUMUUYECKUX

peaxiuil ¢ UCMIOJIb30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKH
YTJIEBOJIOPOIHOTO CBHIPBs (HE(Th, MPUPOIHBIN Ta3, YToJib), CIIOCOOBI UX

nepepadoTKU B MPAKTUIECKOE MPUMEHEHHE TIPOTyKTOB TIepepaboTKu

XUMHS U )KU3Hb. PacuéTnl

3.1

ChopMHUpOBAaHHOCTH YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYyYHOI'O IMO3HAHUA, UCIIOJIB3YCMbBIX B XUMHUHU IIPU U3YyUYCHUU




BEIIECTBE M XMMHYECKMX SBIICHHUI (Ha6HIOI[eHI/IC, HU3MCPCHUC,
OKCIICPUMCEHT, MO,Z[GJ'IPIpOBaHI/IC), HCIIOJIB30BaTh CHCTCMHBIC
XUMHUYCCKUC 3HAHUA JId T[PUHATHUA pCHIeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTyalludX, CBA3aHHBIX C BCUICCTBAMU U UX NPUMCHCHHUEM

32

ChopMHUpOBaHHOCTE yMEHHH COOJIIOJIaTh TPaBHWJIA TOJB30BAHUS
XUMHUYECKOH TOCyJ0N W 1abOpaTOpHBIM O0OpYIOBaHHEM, a TaKXKe
npaBuiIa OOPAICHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMU

110 BBITTIOJTHCHHIO na60paT0pHHx XHUMHUYCCKUX OITBITOB

33

CdopMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBINOJHATH XUMHUECKUN
AKCHEPUMEHT (TPEeBpaIeHHsI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHUE ITUIICHA U M3yYEHUE €r0 CBOWCTB, KAYSCCTBCHHBIC PEAKIINU
OpPraHMYECKHUX BEIIECTB, JEHATypauus OCJIKOB TIpH HarpeBaHuM,
[[BETHBIC pEaKIUK OEJKOB) B COOTBETCTBUHU C IPABUIAMH TEXHHKH
0e30macHOCTH TIPU OOpaIllEeHWH C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyI0BaHUEM; [PEACTABIIATh pe3yJibTaThl XUMHUYECKOTO
AKCIIEpUMEHTa B JOpPME 3aMMCH YPABHEHUI COOTBETCTBYIOIIHNX PEaKIuil

u (bOpMy.]'II/IpOBaTB BbBIBOJIbI HAa OCHOBEC 3THUX PC3YJIbTATOB

3.4

CdopmMupoBaHHOCTH YMEHUI MPOBOAUTH BBIYUCICHUS 110 XUMHUECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIU
IPOAYKTa peakluu M0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO

U3 UCXOAHBIX BELIECTB WU MPOAYKTOB PEAKIIUH)

3.5

CchopMupoBaHHOCTh YMEHHIA KPUTHUECKU aHATTU3UPOBATH XUMHUECKYIO
uHpOpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeicTBa

MaccoBOW MH(pOpMaIK, ceTh IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTH yMEHUH COOJIOAATH MpaBWiIa 3KOJIOTMYECKH
1e1eco00pa3HOro MOBeAEHUS B OBITY U TPYIOBOW [EATEIHHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0POBbS M OKPYXKAroIEed NPUPOAHOU
Cpellbl, OCO3HaBaTh ONACHOCTh BO3JEHCTBUS HA JKUBbIE OpPraHU3MBI
OINpPEACIEHHBIX OPraHNYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
[TJK (mpenenbHO qOMYCTUMON KOHIIEHTPAIIMH ), TIOSICHATH Ha IpUMeEpax
CIOCOObl YMEHBLICHHS U MPEIOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS

Ha OpraHus3M 4YCJIOBCKa

- KJIACC

Kon
MPOBEPSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJLHOI MPOrpaMMbl CpeIHEro 00111ero o0pa3oBaHusi




pe3yJabTaTa

1

TeopeTnueckue OCHOBbI XUMHH

1.1

Brnanenue cucTEMONM XMMHUYECKHMX 3HAHHUM, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATAIOIINE  TIOHATUS  (XMUMUYECKUH  DIEMEHT,  aTOM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-AJIEKTPOHHBIE OPOUTAIA ATOMOB,
HMOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCJICHUSI, XUMHUYECKasi CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKass pemIETKa, TUIBl XUMHYECKUX PpEaKIHi
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, JK30- M  JHJOTEPMHUYECKHE,
peakuuu MOHHOTO OOMEHa), pacTBOP, AMEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
AJEKTPOJIUTHYECKAs JUCCOLUMAIMSA, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
CKOPOCTb XMMHUYECKON pEeaKIi, XMMUYECKOE PaBHOBECUE); TEOPUU U
3aKOHBI (TEOpHs ANIEKTPOIUTHYECKON auccounanuu, [lepuogmueckuii
3akoH J[.M1. MenneneeBa, 3aKk0H COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMUH, (DAKTOIIOTUIECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJNIyYCHUH U OE30MaCHOM WCIOJIb30BAHUN BAKHEHUIITUX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON NESATETBHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCT, yYMEHUU BBISBISATH XapaKTepHbIE MPHU3HAKA U
B3aUMOCBS3b HM3YYCHHBIX TIOHSITHH, NPUMEHSTh COOTBETCTBYIOIIWE
MOHSITHUS MIPU ONMHUCAHUM CTPOCHUS U CBOMCTB HEOPTraHUYECKUX BELIECTB
U UX TPEBpAIICHUI; BBISBISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUNA C
MNOHATUSIMM ¥ TPEACTABICHUSMU JPYTHMX €CTECTBEHHOHAYYHBIX

IIPEIMETOB

1.3

Bnagenue OCHOBHBIMM METOJIaMU HAyYHOI'O IO3HAHMSI BELIECTB U
XUMHYECKUX sABJIeHUH (HaOnrofeHue, U3MepeHHe, HSKCIEPUMEHT,

MO/ICTTUPOBAHNE)

1.4

CdhopmupoBaHHOCT, yMEHHI OMPEACNATh BaJCHTHOCTh M CTENEHBb
OKHCIICHUSI XUMHUYECKUX DJJEMEHTOB B COCIMHEHUSAX PA3IUYHOTO
cocTaBa, BHJ  XHMHUYECKOM  CBSI3M  (KOBaJIeHTHas,  HWOHHAafi,
MeTaJUTH4ecKasi, BOJOPO/IHAS) B COCIUHECHHSIX, TUI KPUCTAIUIMYECKOU
pPEHIETKA KOHKPETHOTO BEIeCTBa (aTOMHAsl, MOJIEKYJIIpHasi, MOHHAs,

MeTajJInyecKas)

1.5

CchopMupoBaHHOCTb YMEHHH OIPEENATh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHMYECKUX COSTMHEHUIN

1.6

CdhopmupoBaHHOCTH YMEHHS KJIACCHPHUIIMPOBATH XUMUYECKUE PEAKITUU
M0 Pa3IMYHBIM MpPHU3HAKaM (YUCITy M COCTaBYy PearupyrolIiX BElIecTB,

TeroBoMy 3((eKTy peakiuu, HM3MEHEHUIO CTETCHEH OKHUCICHUS




9JICMCHTOB, O6paTI/IMOCTI/I p€aKuun, y4aCTHUIO KaTam/BaTopa)

1.7

ChopMUpOBaHHOCTb ~YMEHHMH  COCTaBIATh YPAaBHEHUS  peaKkUuid
pa3IMYHBIX THIIOB, TOJHBIE M COKpAIEHHBIE YPAaBHEHUS PpEaKIMH
MOHHOTO OOMEHAa, YYUTHIBAsI YCIOBHUS, IPU KOTOPHIX 3TU PEAKIIUH HIYT

J0 KOHIIa

1.8

CdopMUpOBaHHOCTH YMEHHUI MPOBOJUTH PEAKIINHU, TOITBEPKIAAIOIITNE
Ka4eCTBEHHBIII  COCTAaB  PA3JIMYHBIX HEOPraHUYECKHUX  BELIECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HOHBI, OPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HECOPraHNMYCCKUX BCUICCTB

1.9

C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ PacCKpbiBaTb CYHIHOCTb OKHUCJIHUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX pCaKHI/Iﬁ MMoCpEaACTBOM COCTaBJICHUA

QJICKTPOHHOT'O OanaHca 3TUX peaKI_II/Iﬁ

1.10

ChopMupoBaHHOCT yYMEHHUIl OOBSICHATH 3aBUCHUMOCTb CKOPOCTHU

XUMHYECKON PEaKIiu OT pa3InIHbIX (PAKTOPOB

ChopmMupoBaHHOCT ~ yMEHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCMMOCTH OT BHEIIIHETO BO3JCHCTBUS

(mpuniun Jle Ilarense)

0611[8}[ N HCOPTaHUYCCKas XUMUS

2.1

CdhopmupoBaHHOCTh yYMEHHH packpbiBaTh cMbica [lepuoandeckoro
3aKOHa JI.W. MenneneeBa " JIEMOHCTPHUPOBATH ero
CHUCTEMATU3UPYIOIIYI0,  OOBSICHUTSIBHYIDO W MPOTHOCTUYECKYIO

byHKIMN

22

CdopMUpOBaHHOCTH YMEHUN XapaKTEPHU30BaATh AIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMYECKMX »3i1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctemMbl xumuueckux oaneMmeHtoB .M. Menzaeneesa, ucCnoab3ys
MOHSTHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHYECKUe
YpPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U MX COCJUHEHMM IO MepuojaM M rpymmnam

[Tepuonuueckoi cucteMbl XUMUUYECKUX 311eMeHTOB JI.J. MeHnneneena

23

CdhopmupoBaHHOCT, YMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3JIMUYHBIX KIIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYeCKHMMH  BEIIECTBAMH C  TIOMOIIBIO  YPaBHEHUIA

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKLII/Iﬁ

24

ChopMHPOBAaHHOCTE ~ YMEHHH  yCTaHaBIMBaTh  MPHUHAICKHOCTD
HEOPraHWYECKUX BEILECTB II0 UX COCTAaBY K OINPEACIEHHOMY KIIACCy

(rpynme) coenMHEeHHH (ITPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbI,




OKCHJbI, OCHOBAHH A, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHU/DI, COHI/I)

2.5

CchopMupoBaHHOCTh YMEHUH HCIOIB30BaTh XMMUYECKYIO CHMBOJIMKY
JUI COCTaBJICHHsI (POPMYJT BEIIECTB U YPAaBHEHUH XUMUUECKUX peakLui,
cuctemarnueckyto HomeHkinarypy (IUPAC) u TpuBuaibHble Ha3BaHUS
OTJIEIbHBIX HEOPraHMYECKHUX BEIIECTB (YrapHbIi ras, yriaeKUCIbli ras,

aMMHUaKk, rameéHas HN3BECCTh, Heram€Has HU3BCCTb, IUTHCBAA COJa, ITUNPUT

U JpyTHe)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMHMCHIBATH) 0OIINE
XHUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACcCOB,
MOATBEPXKIATh  CYIICCTBOBAHWE TEHETHYCCKOW  CBS3M  MEXKIY
HEOPTraHMYECKUMHU  BEIIECTBAMU C  IOMOIIbIO  YpaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYICCKHX peaKI_II/Iﬁ

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOIHATH XUMUYECKUN
SKCIIEPUMEHT (pa3fio’KeHHEe TMepOKCHAa BOAOpPOJAa B TMPHUCYTCTBUHU
KaTajau3aTopa, OIpe/eeHHe Cpeabl PACTBOPOB BEILECTB C MOMOUIbIO
YHHUBEPCAJILHOIO HMHIUKATOPa, BIUSHHE Pa3IHYHBIX (HAaKTOPOB Ha
CKOPOCTh ~XMMHMYECKOM peakIMH, peaklud HOHHOTO OOMeEeHa,
KaueCTBEHHbIE peaKkluu Ha Cylb(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMS, PELIEHHE SKCIEPUMEHTANbHBIX 3aJad 10 TeMaM

«Metamne» n «HemeTamisl») B COOTBETCTBUM C IPABUJIAMU TEXHUKH
0e30macHOCTH TpU OOpalleHHH C BeUIECTBAMH U JTabOPaTOPHBIM
0o0opyaoBaHuEM; MIPEACTABIAThH pe3yabpTaThl XUMHUYECKOTO
HKCIIEpUMEHTA B (DOpMe 3aITUCH YPaBHEHUI COOTBETCTBYIOLINX PEAKITHIA

1 GOpMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHI COONIONATh TMpaBWIa TOJIH30BAHUS
XUMHYECKON Tocynoil u 1mabopaTopHBIM O0OpYyIOBAaHUEM, a TaKKe
npaBuiia OOpalIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU

110 BBITIOJTHCHHIO J'Ia60paTOpHI>IX XUMHWYECKHUX OIIBITOB

29

ChopmupoBaHHOCTH YMEHHUIN XapaKTEpU30BaTh XMMUUYECKHE TPOIIECCHI,
JIeXKAIIMe B OCHOBE IMPOMBINIJIEHHOTO TOJMYYEHUS CEPHON KHCIIOTHI,
aMMHaKa, a Takke CcHOpPMHPOBAHHOCTH MPEICTABICHHNA 00 OO0IMUX
HAYYHBIX TMPUHIMIAX M JKOJIOTUYECKUX MpoOieMax XUMHUYECKOTrO

IMIPONU3BOJCTBA

XUMUS U KU3Hb. Pacuérel

3.1

CdopMHUPOBAaHHOCTH MPEICTABICHUNH O XUMHUUYECKOW COCTaBJISAIOMICH
CCTCCTBCHHOHay‘{HOﬁ KapTUHBI MUpa, POJIM XUMHUU B ITO3HAHUN SIBJICHUU

npuposbl, B (OPMUPOBAHMHM MBIIUIEHUS U KYJIbTYPhl JHYHOCTH, €€




(byHKHHOHaHBHOﬁ I'paMOTHOCTH, HeO6XOHHMOﬁ pIR) S | PCHICHUA
MPAKTUYCCKUX 3aJa4 U 3KOJOTHUYCCKHU 00OCHOBAaHHOT'O OTHOIICHUS K

CBOEMY 37I0pPOBbBIO U MIPUPOIHOM Cpesie

32

ChopMupoBaHHOCTh YMEHHMH KPUTHUECKU aHATTU3UPOBATH XUMHUYECKYIO
UHQOPMAIMIO, TMOJYYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeicTBa

MaccoBOW KOMMYHHUKaIINH, c€Th VIHTepHET u apyrue)

33

CdhopMupoBaHHOCTH yMEHHUI CcOOMIOAATh MpaBWJIa SKOJIOTUYECKH
1eJ1IecO00pa3HOro TOBEJACHHUS B OBITY W TPYAOBOW NESITEIHHOCTH B

LEJIAX COXPAHEHUs CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI

34

Oco3HaBaTh OMacHOCTb  BO3JEHCTBUS HAa JKUBBIE OpPraHU3Mbl
OnpeAeEHHbBIX BEIIECTB, MOHUMAas cMbici nokazatens [1/1K, moscusaTes
Ha MpPUMEpax CIOCcOObl YMEHBIICHHS U TIPEIOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBUSA Ha OpraHu3M 4YCJIOBCKa

3.5

CdhopmMupoBaHHOCTD YMEHUH IIPOBOUTH BBIUHCJICHUS C
WCIIOJIb30BAHUEM IIOHSATHUS «MaccoBasl J10JI1 BEILECTBA B PacTBOPEY,
OOBEMHBIX OTHOLICHUI Ta30B MPH XHUMHUYECKUX PEAKIHUAX, MacChl
BellecTBa WiM 00bEMa Ta30B MO U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Win 00bEMY OJHOIO M3 YYAacTBYIOIIHMX B PEAKIMM BEILECTB,
TeI10Boro 3¢ ¢eKxra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BCHICCTB, IIPCBPAICHNA U COXPAHCHUS DHCPIrUU




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

1) KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAaHUA

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opranndeckoil XuUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAUEHUE B
MOJTyYeHUU HOBBIX BEUIECTB U MaTepuasnoB. Teopusi CTPOEHUS OPraHUYECKUX

coenquHennit A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpPMYJIBI OpPraHMYECKUX BEMISCTB. [ OMOJIOTHS, H30MEpHS.
XUMUYECKas CBA3b B OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o KiIaccHPUKAIIN OPTaHUICCKUX BEIIECTB

1.3

HOMeHKJ'IaTypa OpraHn4CCKUux COE€IUHEHUI (CI/ICTeMaTI/I‘-IeCKaH) U TPUBUAJIBHBIC

Ha3BaHUS BaXKHEHIIINX Hpe,I[CTaBI/ITeHeﬁ KJIaCCOB OPraHU4YCCKUX BECIICCTB

YrieBoaopoabl

2.1

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHM psiZl. MeTaH U 3TaH — npocTeiime
MPEACTABUTENHN aJIKaHOB: (DU3UYECKHE W XHUMHUYECKHE CBOMCTBA (peaKiuu

3aMCIICHUS U FOpeHI/ISI), HaxXO0KXACHUEC B IIPUPOJAEC, MMOJIYUCHHUEC U TIPUMCHCHHUC

22

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKMH psAld. DTUIEH M IPONWIEH —
NpOCTEHIINE TPEACTABUTEIN AIKCHOB: (PU3MUYECKHE W XUMHUYECKHE CBOWMCTBA
(peakM TUAPUPOBAHMS, TAJIOTEHUPOBAHMSA, THApATALUM, OKUCICHUA U

MOJIMMEPU3ALIH ), TIOTYYEHHE U IPUMEHEHNE

23

Ankaguensl: OytagueH-1,3 u MetunOytaaueH-1,3: cTpoeHue, BakKHEHIIHUe
XMMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyenne cHHTETHUECKOTO

Kay4dyKa ¥ pe3UHbI

24

AJIKMHBI: COCTaB U OCOOECHHOCTH CTPOCHHMsI, TOMOJOTHYECKUN Psil. ATETHICH —
MPOCTEHIINN TPEICTABUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3WUECKHEe U
XMMHUYECKHE CBOMCTBA (peakLuy THAPUPOBaHMs, FAJIOT€HUPOBAHUS, THIpaTaLlUH,

TOpPEHHUsI ), TOJTyUYEHHE U IPUMEHEHNE

25

Apenbl. benszon: coctaB, crpoeHue, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHUpOBaHMs U HUTPOBAHUS ), MOJTyUYeHHE U IpUMeHeHue. Tomyon:
COCTaB, CTpoeHue, (u3Mueckue ¢ XMMHYECKHE CBOHCTBAa  (peaxkiuu
TaJIOTEHUPOBAHNUS WM HUTPOBAHHUSA), IOJIYYEHHUE M INpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBs3b MEXIY YIVIEBOJAOPOJAMH, IPHUHAICKALIMMU K

Ppas3IM4YHbIM KJIaCCaM




2.6

[IpupoaHble HCTOUHUKH YIiIeBo10po0B. [IpupoaHblii ra3 u nonyTHsle HEPTAHBIE
ra3el. Hedth 1 e€ npoucxoxaenue. CriocoObl mepepaboTKu HEPTH: MMEepEeroHKa,
KPEKUHI (TepMHUYECKHM, KaTamuTuueckuil), muponus. [Ipoayktel mepepaboTku
HepTH, UX MPHUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITY. KaMmeHHBIH yrosip u

MPOIYKTHI €T0 MepepadboTKu

Kucnopoacoaepxariie opraHiuecKie CoOeTMHEHUS

3.1

[IpenenpHBIE OAHOATOMHBIE CIUPTHI. METaHOM U DTAHOJ: CTPOCHHE, (PUINUECKUE
W XMMHYECKHE  CBOWCTBa  (peakimu C  aKTHBHBIMH  METaJlJIaMH,
rajoreHOBOJIOPOJIaMU, TOPEHHE), TMPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHME MeTaHOJia M 3TaHOJA Ha OPraHW3M 4YeJIOBeKa.
MHOroaToOMHBIE CIUPTHI. ITUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, (PU3nUecKe u
XUMUYECKHE CBOWCTBA (B3aUMMOJCHCTBHE CO IICTOYHBIMH  METaJlJIaMH,
KaueCTBeHHAsi peakiMsi Ha MHOTOaTOMHBIE CHHPTHI). JleficTBHEe Ha OpraHuzm

YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMOCPUHA U STUJICHTJIMKOJIA

32

DeHOII: CTPOSHUE MOJICKYITBI, (PU3HYECKUE H XUMUIECKUE CBOMCTBA. TOKCHYHOCTH

denona. [Ipumenenue dpeHona

3.3

Anpaeruapl U KeTOHBI. DopManbAeTHI, alleTAlIbJCTU]: CTPOCHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMU OKHUCIICHHS U BOCCTAHOBJICHMS, KaU€CTBEHHBIC

peaxiuu), NoJyuyeHue 1 MpruMeHeHHe

3.4

OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTpOEHUE, (PU3UIECKHE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIITHE IS
Kjlacca KHCJIOT, peakmus JTepuduKanuu), TOJydYeHHe U TPHUMCHEHHE.
CTeapI/IHOBaSI M OJICMHOBAs KUCJIOTbI KaK MPCACTAaBHUTCIIN BBICIINX Kap60HOBbIX

KHUCJIOT. Mbljla KaK COJIM BBICIIIHX Kap6OHOBLIX KHCJIOT, UX MOIOIIICC HeﬁCTBHe

3.5

CrnoxHble 3GUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIIPOIN3 CIIOKHBIX
s¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KUPOB

3.6

YrneBonpl: cocTaB, KiacCUpUKAIUSA YTIEBOJAOB (MOHO-, JU- U TMOJHCAXapHUIbI).
I'moko3za — mpocTedmmii MOHOCaxapHa: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
duznyecKkre U XuMUYEeCKUe CBOWCTBa (B3auMoerictBue ¢ ruapokcuaom meau(1l),
OKHCJICHHE aMMMayHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHOBIEHUE,
Opo’keHHEe TJIOKO3bl), HAXOKJIEHHE B MpPUPOJE, NPUMEHEHHE, Ouojormyeckas
poab. ®otocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3bI. KpaxMall u nesmioiao3a Kak
npupoaHbie noiauMepbl. CTpoeHHe Kpaxmaia M Ie/uTtoio3bl. dusnueckue u

XHMHYECKHE CBONCTBA KpaxmaJjia (FI/I,Z[pOJ'II/IB, Ka4CCTBCHHAA pCaKIus C I/IOI[OM)

A30TcoaepKaIne OpraHuIeCcKue COSTUHEHUS

4.1

AMUHOKHUCIOTHL Kak aM(oTepHble OopraHuYecKkue coenuHeHus. Puznyeckue u




XUMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha mpumepe I‘J'II/II_II/IHa). buosnoruueckoe

3HA4Y€CHHUEC aMHWHOKHCIIOT. HeHTI/IJII)I
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benku Kak mpUpoJHbIE BBICOKOMOJEKYJISIpHble coeauHeHus. llepBuunas,
BTOpUYHAsl U TPETUYHAs CTPYKTypa OenKkoB. XMMHUYECKHE CBOICTBa OEIKOB:

TUAPOIN3, ICHATYpalusl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKU

BBICOKOMOJIGKyJIHpHBIe COCAMHCHUA

5.1

OCHOBHBIC IIOHATUS XHMHH BBICOKOMOJICKYJISIPHBIX COG)IHHGHI/Iﬁi MOHOMECED,
MMOJINMEP, CTPYKTYPHOC 3BCHO, CTCIICHL IMOJIMMEPHU3ALINN, CPCAHAA MOJICKYJISIpHAA
Macca. OCHOBHBIE MCETOABbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ —

MOoJIMMEPHU3alnA U IOJTUKOHACHCAIA
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SKCHepI/IMeHTaHBHBIe MCTOAbI H3YUCHHA BCHICCTB U HUX HpeBpaH_[CHI/If/’Ii
O3HAaKOMJICHHUE C 06p33HaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMAcCC,

Kay4yKOB. HOJ'IyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3UHbI

2) KJACC

Kon

IIpoBepsieMblii 3J1IeMEHT COEePKAHUS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHNH

1.1

XuMu4eckuit s1eMeHT. AToM. SInpo aTtoMa, U30TOMbBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTHYecKre ypOBHH, TIOJYPOBHU. ATOMHBIC OpOHTANH, S-, p-, d-DIIEMEHTHI.
OcobeHHOCTH pacipeiesieHUs SJEKTPOHOB 10 OpOUTAJISIM B aTOMaX 3JIEMEHTOB

NEePBBIX YETHIPEX MEPUOIOB. DJICKTPOHHASI KOH(DUTYpALIUS aTOMOB

1.2

[lepunonnueckuii 3akoH u [leproguueckas cucreMa XUMHYECKUX daeMeHToB J1.1.
MenneneeBa. CpsA3b NepUOAMUYECKOro 3akoHa u Ilepuonnmdeckodl cHuCTEMBI
xumuyeckux aeMmeHToB .M. MenzeneeBa ¢ COBpEMEHHONU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMMMUYECKHX DJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TPYNIaM U IMEPUOAAM.

3HaucHUE NEpUOANYCCKOr'0 3aKOHAa B Pa3BUTUN HAYKU

1.3

Crpoenue BemecTBa. XMMUUYECKast CBsI3b. BUbl XUMHUECKOM CBSA3U (KOBAJICHTHAS
HEMOJISIpHASI U MOJIsIpHAs, MOHHAsA, MeTajuinueckas). VIOHbI: KaTUOHBI U aHUOHBI.
MexaHu3mbl 00pa3oBaHHs KOBAJICHTHOM XMMHUYECKON CBSI3M (OOMEHHBIM U

JIOHOPHO-aKIEeNnTOpHbIN). BogopoaHas cBs3b

1.4

BanentHoCTh. D1eKTpOOTpHUIIATENHHOCTD. CTETIEHh OKUCIICHUS

1.5

BemectBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSHCTBA
cocTaBa BelecTBa. THIbI KPUCTAUIMYECKUX PEHIETOK. 3aBHCHUMOCTh CBOWCTBA

BEILECTB OT TUIIA KPUCTALIINYECKON pelIETKU. [IoHATHE O IUCIIEPCHBIX CUCTEMAX.




HcTtuHHBIC 1 KOJIOUIHEIS PaCTBOPLIL. MaccoBas 10J1s BEIISCTBA B pacTBOpPE

1.6

KJ'IaCCI/I(I)I/IKaI_[I/ISI HCOPTaHNYCCKUX COCIUHEHMI. HOMCHKJ'IaTypa HCOPraHN4YCCKUX

BCIICCTB

1.7

Xumnueckas peakuus. Knaccudukanns XMuMUYECKUX peakifii B HEOPraHn4ecKon
Y OPTaHUYECKOM XUMUH. 3aKOH COXPAHEHUS MAcChl BEIIECTB, 3aKOH COXPAHEHHUS

H IPEBpallICHUS SHECPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTPh peaknuu, e€ 3aBUCHMOCTb OT Pa3IMUHBIX (PaKTOPOB

1.9

O6patumbie peakiuu. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIMSIONIUNE HA

COCTOsIHME XuMu4eckoro pasHosecus. [Ipunnun Jle llarense

1.10

OnekTponuTtuueckas aucconuamnus. CuimbHble U cimalbbie anekTponauThel. Cpena
BOOHBIX paCTBOPOB BCIICCTB: KHCJ1asd, HeflTpaJ'IbHafI, mIeJI0O4YHasd. PeaKIII/II/I MOHHOT'O

oOMeHa

1.11

OKHCINTENIHFHO-BOCCTAHOBUTEIHHEIC peakunun

Heoprannueckas xumust

2.1

Hemertamnsl. [lonoxxkenne HemeramwioB B Ileprognyeckoil cucteMe XMMUYSCKUX
anementoB JI.M. MenaeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB. DuU3HUECKHE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOMHS HEMETAIOB (HA PUMEPE KUCIOPO/Ia, CEPHI,

docdopa u yriaepona)
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XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHS) U UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPXKAIIMX  KHCIOT, BOJOPOAHBIX coenuHeHuid). [Ipumenenue

BOKHEUIIINX HEMETAIIIOB U X COECIUHEHHUN
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Meramnbl. [lonoxxenne MmetammoB B Ilepnoguueckoll cuUcTeMe XHMHYECKHX
anementoB JI.M. MenaeneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000I0YeK
aToMOB MeTaiuioB. Ob6mme ¢usndeckue cBoiicTBa MeTaioB. CILIaBbl METAJIIOB.

3HCKTpOXI/IMI/I‘{eCKHﬁ paa HaHpH)KCHI/Iﬁ MCTaJIJIOB
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XUMHUYECKUE CBOMCTBA BAKHEHUIITUX METAINIOB (HATPUH, KAJIUMA, KaJTbI[UH, MarHUi,
ATFOMUHHM, ITUHK, XPOM, JKeJlie30, MeIlb) U UX coenuHeHui. O0mue crocoOb

noJiydeHus: MeTauioB. [IpumeHneHre MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnyeckas CBS3b HCOPraHNYCCKUX BCUICCTB, IMPHUHAJICI)KANIUX K PaA3IMIHBIM

Kj1accaM

XUMHS U )KA3HDb

3.1

Pone xuMum B 00€CIEUeHHM HKOJIOTHYECKOH, SHEPIeTHYECKON M MHUIIEBOMN
6€3OHaCHOCTI/I, paSBI/ITI/II/I MCIOUIINHBI. HOH?ITI/IG (0] Haqumx METOOdaX ITO3HAHUA

BCIICCTB U XUMHNYCCKUX peaKuHﬁ

32

[IpencraBnenust 00 OOMMX HAYYHBIX NMPUHIMINAX MPOMBIIIIEHHOTO MOTYYEHHS




BAKHEUIINX BellecTB. YeloBEeK B MUpE BEIIECTB M MAaTE€pUAJIOB: BaKHEHIIME
CTpOUTEINIbHbIE MaTepuaibl, KOHCTPYKLIHMOHHBbIE MaTepHalibl, KPAacKH, CTEKIIO,
KepaMHKa, MaTepuajbl JJIs SJEKTPOHUKH, HAHOMATEPHUAJbl, OPTAHUYECKUE H

MHUHEpaJIbHbIEC YA0OpEeHUs

3.3

XuMHUST W 3I0pOBbE UENOBEKA: TIPaBWJIa WCIOJIL30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MacHOTO UCTIONB30BaHUS MPENapaToB OBITOBON XUMUU

B ITOBCEJIHEBHOM KM3HU
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