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®denepanvHas paboyas mporpamma mo ydeOHOMY mpeameTy «Xumwus» (0a30BbIit
ypoBeHb) (mpeaMeTHas o0nacte «EcTecTBeHHO-Hay4dHBIE TpPEAMETHI») (manee
COOTBETCTBEHHO — MPOrpaMmMa M0 XUMHUU, XUMHUS ) BKITFOUAET TOSICHUTEIIBHYIO 3aIHCKY,
coliepyKaHue 00y4YeHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMHH,
TUTAHUPYEMBIE PEe3yIbTaThl, TEMATUYECKOE TUITAHUPOBAHUE, TepeueHb (KomudukaTop)
pacmpeneNeHHBIX MO0 KJIaccaMm TPOBEpsSeMbIX TPeOOBAaHUM K pe3ybTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMBI CPEHETO 00IIero 00pa3oBaHUs U IEMEHTOB
COJIEPIKaHMS TI0O XUMUH.

[TosicHuTenbHAs 3amucKa OTpayKaeT OOIUe IeNd W 3a7a4d U3YYEHUs XHUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHUIOK K €€ M3YYEHUI0 O0YYaroIIMMUCS,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakkKe MOAXOAbl K OTOOpY Ccoaep:KaHwus,
K OMNPENENEHUI0 TUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMUSL.

Conepkanue OOydeHHsSI PACKPBIBAET COJCpP)KATEIbHBIE JIMHUH, KOTOpPBIC
NpenIararoTcs IS 0053aTeTbHOTO M3YYEHHUS B KAKJOM KJIAacCe HA YPOBHE CPETHETO
ob1iero oopazoBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHUS TMPOTPAMMBI 1O XHUMHH BKJIHOYAIOT
JUYHOCTHBIE, METANpeJIMETHBIC PEe3yJbTaThl 32 BECh MEPHOJ] OOy4YeHUsS Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs, a TAaKKe MPEAMETHBIC TOCTIKEHUS 00Yy4aromerocs
3a KaKJIbIi 101 00yUYeHUSI.

MNOACHUTEJBbHAS 3AIINCKA

[Tporpamma mo XUMHUHM HAa YPOBHE CpemHero odmiero odpas3oBaHus pa3paboTaHa
Ha OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOU
nporpaMMbl cpeaHero oOmero ooOpasoBanus, npejactaBieHHbx B PI'OC COO, c¢
ydaerom Konnenmuu npenogaBanus yueOHOTo npeameTa « XuMus» B 00pa30BaTEIbHBIX
opranm3anusx Poccuiickoit Deneparuu, peamn3yrnMX OCHOBHBIE 00pa3oBaTEIbHBIC
NporpaMMbl, ¥ OCHOBHBIX TMOJOXEHUU QenepansHOil paboyeil  MporpaMMEI
BOCTIMTAHUSI.

OcCHOBY MOJX0I0B K pa3pabOTKe MPOTrpaMMbl TI0O XUMHUHU, K OMPEACIICHUIO 00mmIei
cTparteruu OOy4eHHS, BOCTIUTAHUS W PA3BUTHS OOYYAIONMIMXCSA CPEACTBAMU y4EOHOTO
npeamera  «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIHU



koHrenrtyaibHeie monokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIETIEH,
CONEpIKaHMs, pE3yJlIbTaTOB oOO0ydeHHs W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBHM ¢ AaHHBIMH TOJIOKEHUSMH TpOrpamMma Mo XuMuu (0a30BBIM
YPOBEHb) Ha yPOBHE CPEAHETO 00MIero o0pa3oBaHMUS:

yCTaHABIMBAET 00s3areTbHOE (MHBAPUAHTHOE) TMIPEAMETHOE COJEpIKaHUE,
OTIpe/IeNIsIeT KOJMYECTBEHHBIE M KaYECTBEHHBIC €r0 XapaKTePUCTHUKUA Ha KAXKJIOM JTare
U3Y4YCHHS TIPEAMETa, MPEeIyCMaTPUBACT TMPHUHIIUAIBI CTPYKTYPUPOBAHUS COJEPIKAHUS
Y pacIipeieNieHHst ero 1Mo KJiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;



JaeT MPUMEPHOE paclpeesieHne y4eOHBIX YacOB MO TEMATHYECKUM pasieliam,
PEKOMEHAYET NPUMEPHYIO MOCIENOBATENILHOCTh M3YyUYEHHUSI OTIENbHBIX TEeM Kypca
C YYETOM MEKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKUA yueOHOro mpoliecca,
BO3pACTHBIX ocobeHHOCcTer oOyuaronuxcs 10 — 11 kmaccos;

JAeT METOJMYECKYH) HMHTEPHpPEeTAUI0 IeJeld H3ydeHUs NOpeJMeTa Ha YpOBHE
COBPEMEHHBIX  TMPUOPUTETOB B  CHUCTEME CcpeaHero  obimiero  0Opa3zoBaHus,
COJIEpKATEITbHON XapaKTePUCTUKU TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeNnbHON MPOrpaMMbl  cpefilHero o0mero oOpas3oBaHus (JIMUHOCTHBIX,
METANpeIMETHBIX, MPEJAMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-MO3HABATEILHOU
NEATEeIbHOCTH O00y4almierocs 10 OCBOCHHUIO cojaepxkaHus mnpenmetra. [lo Bcem
Ha3BaHHBIM TO3UIMSIM B TIPOrpaMMe [0 XUMHUU COOJIIOJEHA NPEEeMCTBEHHOCTh
¢ denepanpHOll paboueil mporpaMMONM OCHOBHOTO OOIIEro OOpa3OBaHUsl MO XUMHHU
(m1s 8-9 kimaccoB 0Opa3oBaTeNbHBIX OpraHU3aIii, 0a30BBIN YPOBEHB).

[IporpaMma 1O XHMUU SIBIISETCS OPUEHTHUPOM JUISL COCTaBIIeHHS pabouux
IporpaMM, aBTOPhl KOTOPBIX MOTYT MPEUIOKUTh CBOM MOJXO0J K CTPYKTYPUPOBAHUIO
U TIOCJIENOBATENIbHOCTH M3y4YeHUsT y4eOHOTrO Marepuana, a TakKe CBOE€ BHUJCHHUE
OTHOCHUTEJIbHO BO3MOXXHOCTH BBIOOpa BapUaTUBHOM COCTABISIOIIEH COJIEpPIKAHUS
npeaMeTa JOTMOIHUTENBHO K 00s3aTeNbHOM (MHBAPUAHTHOM) YACTU €70 COJICPIKAHUS.

Xumudeckoe o0pa3oBaHuUE, MOJY4aeMOE BBIMYCKHUKAMU 00111e00pa30BaTeIbHOM
OpraHU3alliu, SBISETCA HEOThEMJIEMOM YacThl0 UX OOpPA30BAaHHOCTU U  CIYXKHUT
3aBEPIIAOIIUM ITANIOM PEATU3alMi Ha COOTBETCTBYIOINIEM 0a30BOM YPOBHE KIIFOYEBBIX
[IEHHOCTEH, MPUCYHIUX I[ETOCTHOM CHUCTEME XHUMHUECKOTO o0pazoBanus. KitoueBbie
[IEHHOCTU KAacaloTCsl TO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHHUS
U 00IIel KyJabTypbl UYEJIOBEKAa, a TaKKe HIKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBI0O U THpUPOAHOU cpeae. Peanusyercs xumuueckoe o0Opa3zoBaHUe
oOy4aroluxcss Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUsi CpeACTBAMU y4eOHOTO
npeaMeTa «XUMHS», COIEPKAHUE U MOCTPOCHHE KOTOPOTO OMpPEeNieHbl B IPOTrpaMMe
N0 XMMHUU C y4eTOM CHEUU(PUKH HAYKH XUMUHU, €€ 3HAUCHUS B MO3HAHUU MPUPOIBI
U B MATEPUAIBHOM KU3HHU OOIIECTBA, a TAKKE C YUYETOM OOIIMX IeJie U MPUHIIUIIOB,
XapaKkTepU3yOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEHEro o0Iiero ooOpa3oBaHus
B Poccuiickon Denepanuu.

[Ipu QopmupoBanuu cojaepxanus mnpeaMera «XUMHUsD YUTEHbl CIEAYIONIHE
MOJIOXKEHHUS O crienuUKe U 3HAUSHUH HAyKU XUMHUH.

XuUMHST KaK DSJE€MEHT CHUCTeMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyio poib B
CO3J]aHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpPbl, BHOCUT CBOM BKIaJ] B (hopMUpOBaHUE
pallMOHABHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHHE 1EJIOCTHOTO IPEACTABICHHUS
00 OKpY’KalIIeM MHUpPE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, KOTOpoe (hopMUpyeTcs
B XHMHUM HA OCHOBE IOHMMAaHHUS BEHIECTBEHHOTO COCTAaBa OKPYKAIOIIETO MUPA,
OCO3HAHHUS B3aMMOCBSI3U MEKIYy CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOMKHBIMU
00JacTAMHU TPUMEHEHHUS.



CoBpeMeHHass XUMHS KaK HayKa CO3HMJaTelbHas, HayKa BBICOKUX TEXHOJOTHM
HApPaBJICHA HA PENICHUE TI00aTbHBIX MPOOIEM YCTOMYUBOTO PA3BUTHSI YETIOBEYECTBA —
CBIPEBOM, JHEPreTHYECKOW, MHUIIEBOW, HKOJIOTHYECKOW OE30MacHOCTH U OXPaHbI
3M0pOBbs. TE€CHO B3aMMOJICHCTBYS C APYTHMH €CTECTBEHHBIMM HAyKaMU, XUMHS CTalla
HEOTHEMJIEMON YacThbI0 MHUPOBOW KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCHEITHOTO
TPY/Ja ¥ )KU3HU KaKJI0TO WieHa 00IIecTBa.

B coorBercTBUM ¢ OOmMUMH TENIMH ¥ TPUHIUIAMU CPEIHETO OOIIero
obpazoBanusa coaepxkanue npeamera «Xumus» (10 — 11 kmaccel, 0a30BBI yPOBEHD
U3Yy4YCHHS) OPHEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO TOJITOTOBKY
00y4Jarommxcs, HeOOXOAUMYI0 UM ISl BBIPAOOTKH MHUPOBO33PEHYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHHUSI B )KU3Hb COIIMYMa, MPOJOJDKEHUS 00pa30BaHUsS B Pa3IUYHBIX
001acTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu ~— mpeaMeta «XUMUS» — SBASIOTCS  0a30BbIe  KYpChl  —
«Oprannveckas xumus» ©u «OOmEas ©uW HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEPJKaHMSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAaHUW TO HEOPTAHMYECKOW XMMHH (C BKIIOUEHHEM 3HAHUM W3 OOIIeH XUMHH) |
opranndecko xumuu. DopmupoBaHHe MAHHOW CHCTEMbl 3HAHUN TPH H3YYCHHUH
npenMera 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOTOOOpa3usi BEIIECTB
HAa OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUI XHUMHH.

CtpykTypa cojaepkaHus KypcoB — «Opranmdeckas xumus» u «OOmias
M HEOpraHuuyeckas Xumus» chopMupoBaHa B MporpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOTO TIOJIX0/Ia K U3YYCHHIO y4eOHOTro Marepuasna U 00yCIOBIEHA UCTOPUUECKH
00OCHOBaHHBIM PA3BUTHEM 3HAHUW Ha OMPEACIICHHBIX TEOPETUYECKUX YpOBHAX. B
Kypce OpraHMYeCKOW XHMMHH BEIIEeCTBA PACCMATPHBAIOTCS HAa YPOBHE KIACCUYECKOM
TEOpUHM CTPOCHHUSI ~ OPraHMYECKHX  COCNMHEHWH, a  Takke Ha  YpOBHE
CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOeHHH BemecTB. CBeneHUS
00 m3y4aembIX B Kypc€ BEIIECTBAX MAIOTCS B PA3BUTHH — OT YIJIEBOJOPOIOB [0
CJIOXKHBIX OWMOJIOTMYECKH AKTHBHBIX COEIUWHEHWH. B Kypce OpraHmyeckod XuMHH
MOJy4al0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS
NEepBOHAYAIbHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3U, KIACCU(DUKAIMOHHBIX
NpU3HAKAX BENMIECTB, 3aBUCHMOCTH CBOWCTB BEHIECTB OT UX CTPOCHHUS, O XMMHYECKOU
peaKIuy.

B npenmere «Xumus» 6a30BOro ypoBHsSI pacCMaTPUBAETCSl M3YYCHHBI HA YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMsI TEOPETHUECKHI Martepuanl ©u (DAKTOIOTHUECKHE
CBEICHUSI O BEMIECTBAX M XMMHUYECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas
¥ HEOpraHWYecKas XUMUs» OOYyYaroluMCs MPENOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE TEPUOJUYECKOTO 3aKOHA ¢ OOIIETEOPETHYECKUX U METO/I0TOTHYECKUX
MO3UIUH, TIy0Xe TMOHATh HCTOPUYECKOE W3MEHEHHE QYHKIUNA ITOTO 3aKOHA —
0T 0000ImArIIEH 10 OOBACHSIIONICH U MMPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHWUN O BaKHEWINUX BEIECTBAX, MX COCTAaBE, CTPOCHUHU,
CBOICTBAX W TPUMEHEHWH, a TaKKe O XUMHUYECKUX PEAKIUAX, HUX CYIHOCTH
¥ 3aKOHOMEPHOCTSIX NTPOTeKaHus aomnoyHsercs B Kypcax 10 u 11 kimaccoB anmemeHTamMu



COJIepIKaHUSI, UMEIOIIMUMU KYJIbTYPOJOTHUECKUN U MPUKITAAHON XapaKTep. DTU 3HAHUSA
COCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHUHU C IPYTUMU HAyKaMH, PACKpbIBAIOT €€
pOJib B TO3HABATEIBHONU M MPAKTUYECKOW ESITEIHHOCTH YEIIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUHU U MPAKTHUECKUX
OPWIOKEHUM XUMHH, TOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OONIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX POOJIEMax, CBA3aHHBIX C XUMHEHN, KPUTUUECKH OCMbBICIUBATH
uH(OpMaALIMIO ¥ PUMEHSTh €€ JIs NOMOTHEHUs 3HAHUH, PElICHHUS] UHTEJUIEKTYalIbHBIX
U JKCIIEPUMEHTANIBHBIX HCCIeNoBaTeNbcKkuX 3anad. Cojepxanue y4eOHOro mpeamera
«XuMHUs»  JTAaHHOTO  YPOBHS  U3YU€HHUS OPUEHTUPOBAHO Ha  (QopMUpOBaHHE
y 00ydJaroniuxcsi MUPOBO33PEHUECKONM OCHOBBI JJi MOHUMaHHS (GunocoPpckux uaew,
TaKUX KakK: MaTEepUAJIbHOE €JAWHCTBO HEOPraHWYECKOTO U OPraHUYECKOro Mupa,
00yCJIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTABOM M CTPOCHHEM, I10O3HABAEMOCTH
NPUPOAHBIX ABJICHUM ITyTEM DKCIEPUMEHTA U PEUICHUS IPOTUBOPEYNI MEKY HOBBIMHU
dbakTaMu U TEOPETHYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJM XUMHUU B PEIICHUU
IKOJIOTUYECKUX MpoOiIeM, a Takke MpobdiieM cOEpeKeHUs] IHEPTETHUYECKUX PECYpPCOB,
CBIPbS1, CO3/1aHUS HOBBIX TEXHOJIOTUM U MAaTEPHUATIOB.

B nnane pemienus 3amay BOCOUTAHUSA, PA3BUTHS U COLMATM3ALUUN O0YUAIOIINXCS
OPUHATBIE NOPOTPAMMOM 10 XHUMHUHU TMOJAXOAbl K OINPEICNICHUIO COAEpXKaHUS U
NOCTPOCHUSI MpeaMeTa MpeaycMaTpuBaiOT  (GOpMUpOBaHHE y  OOydYarOUIUXCS
YHUBEPCAJIbHBIX YYEOHBIX IEUCTBUN, MMEIOMIUX 0a30BOE 3HAUYECHHUE ISl PA3IUUYHBIX
BUJIOB JEATEIbHOCTU: pEHIeHUs TOpoljeM, TMOucka, aHamu3a #u  o0paboTKu
undpopmanur, HEOOXOOUMBIX I MPUOOPETEHUs  OMNbITa MPAKTHYECKOW U
UCCIIE/IOBATENLCKON AEATENbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B ITIO3HAHUU XUMHUH.

B mpaktuke mnpenomaBaHusi XMMHM KAk Ha YpPOBHE OCHOBHOTO OOIIero
oOpa3oBaHusl TaK MU HA YPOBHE CpEIHEro o0Imero oOpa3zoBaHUs, TPH OMPEICTICHUU
COAEPXKATEIIbHOW  XAPAKTEPUCTUKHM LENEH M3YyYCeHHsI I[peaMeTa HaIlpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO MpHU3HAaeTcss (OPMUPOBAHUE OCHOB
XMMHUYECKON HAyKH Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C
METOJIUUECKONM TOYKM 3pE€HUs TAKOW TMOJAXOA K OINPEACIICHUI0 ILENeH HU3y4YEeHUs
peaMeTa SIBJISIETCS BIIOJIHE ONPABJAAHHBIM.

[maBHBIMU 1ENSIMU U3YyudeHHs mpeaMmeTa «XUMHUsS» Ha YpPOBHE CPEIHErO OOIIEro
oOpa3oBaHusi Ha 0a30BOM YPOBHE SIBIISFOTCSI:

dbopmMupoBaHHE CHUCTEMbl XMMUYECKUX 3HAHUM KAK Ba)KHEWINIEW COCTaBISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC MOHSTHUS,
dbyHIaMeHTallbHbIe 3aKOHBI UM TEOPUU XUMHHM, OCBOCHHUE S3bIKA HAYyKH, YCBOCHHUE
U MOHUMAHUE CYIIHOCTHU JOCTYIMHBIX OO0OOIIEHHI MHPOBO33PEHUYECKOrO Xapakrepa,
O3HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

dbopmupoBaHue ¥ pa3BUTHE NPEACTABICHUNM O HAYYHBIX METOJAX IO3HAHUSA
BEIIECTB M XUMHUYECKUX pEAKIUd, HEOOXOIUMBIX IS MOPUOOpPETEeHUs] YMEHUU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUW, HMEIOLIUX MECTO B
IPUPO/IE, B MPAKTUYECKOU U TTOBCEAHEBHOM KU3HU;



pa3BUTHE YMEHUH M CIOCOOOB JESTEIbHOCTH, CBS3aHHBIX C HAOIIOJCHHEM
1 OOBSCHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COOMIOACHUEM MpaBui 0e30MacHOro
oOparlieHus ¢ BelecTBamMu.

CopepxarenbHasi XapakTEepUCTUKA TeJIed ©W 3a7a4  W3YYEeHHUS TpeaMeTa B
nporpaMMe M0 XUMHUU YTOYHEHAa M CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMH
NPUOPUTETAMHU B CHUCTEME CpeaHero odmero oopa3oBanusi. CerogHsi B MPENoIaBaHUM
XUMUU B OOJIBIICH CTETMEeHW OTAAeTCS MPEAMOYTECHUE TMPAKTUYECKOU KOMITOHEHTE
ComepKaHusi ~ OOy4YeHUWs, OPHUEHTUPOBAHHOW HAa  TOJATOTOBKY  BBIMYCKHUKA
o0mieoOpa3oBaTeIbHON  OpPraHW3allid, BIAJCIONIETO HE Ha0OpOM 3HAHWH, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMH aKTUBHOTO
MOJyYCHUs 3HAHUH U PUMEHEHUS X B PEaTbHOM KU3HH IS PEIICHUS TPAKTUYECKUX
3a7a4.

B 3TOif CcBS3M mpu M3y4YEHHH TpeaMeTa «XUMHUS» JTOMHUHHUPYIONIEE 3HAUYCHHE
nprOOPETAOT TaKUE 1S U 3aa4d, KaK:

aganTamus OOy4aroUUXCs K YCIOBHUSAM JUHAMUYHO pPa3BUBAIOMIETOCS MHpA,
(GbopMHUpPOBaHNUE UHTEIUIEKTYAJIbHO Pa3BUTOW JTUYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBSA3aHHBIX C BEIIECTBAMU U UX MPUMCHECHHEM;

dhopMupoBaHUe y 00YUYAIOMIUXCS KIIOUEBBIX HABBIKOB (KJITFOYEBBIX KOMITETEHIIUN),
UMEIONUX YHUBEPCATbHOE 3HAYCHHUE IS PA3JIMYHBIX BHUJIOB JCATEIBHOCTH: PEHICHUS
npobiieM, TOMCKa, aHaiM3a ©  0o0paboTkm  wmHOpManM, HEOOXOIUMBIX
JUTSl IPUOOPETEHUS OTBITA IEATETLHOCTH, KOTOPasi 3aHUMAET BAYKHOE MECTO B TTO3HAHUU
XUMUHU, a TAKXKe JUIsl OLCHKH C TO3UIMHA JKOJOTUYECKON O€30MmacHOCTH XapakTepa
BIMSTHUSL BENIECTB M XMMHYECKUX MPOIECCOB HA OPraHW3M 4YEJIOBEKa W TPHUPOIHYIO
cpeny;

pa3BUTHE TO3HABATENbHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEH O00YyYaromUXCs: CHOCOOHOCTH CaMOCTOSITEIbHO TPHUOOPETaTh HOBEIE
3HAHUS 110 XUMHUU B COOTBETCTBUH C JKU3HEHHBIMH TOTPEOHOCTSIMH, HMCIOJIH30BAThH
COBpPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJOTHUU JUIS TIOMCKAa W aHanu3a y4deOHOW WU
HAYYHO- MOMYJISIPHON HHGOPMAITMY XUMHUYECKOTO COICPIKAHNUS;

dhopMHupoBaHHEe W pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBINIJICHUS, HAOMIOJATEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMMBI, B YACTHOCTH, TMPH IUIAHUPOBAHUU U TIPOBEACHUH XUMHYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHWE Yy  oOywaromuxcsi  YOeKJIGHHOCTH B T'yMaHUCTHYECKOM
HAMPABJICHHOCTH XWMHUH, €€ BaXXHOW POMM B PEUICHUU TJI00AIbHBIX MPOOIeM
paIMOHAILHOTO TPUPOIOTONH30BAHUS, TOTMOJTHEHUSI JHEPIeTHYECKUX PECYPCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH  OEpPEeKHOTO
OTHONIEHUS K TPHUPOJAE W CBOEMY 3JI0POBBIO, a TaKKe NPHOOPETEHHS ONbITa
UCTOJIb30BAHUS TIOJYYEHHBIX 3HAHUM I8 TOPHHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIHUsIX, CBSA3aHHBIX C XUMUYECKUMH SBIICHUSIMHU.



[lenmn w 3agaum  w3ydeHus mnpenMera «XUMHUS» TONYYWIH TOJAPOOHYIO
METOJIMYECKYI0 HWHTeprpeTanuio B pasaene «llmaHupyembie pe3yabTaThl OCBOCHUS
NpOrpaMMbl TI0 XUMHUW», TAKUM 00pa3oM 00ECIIeUYeHO YeTKOE MPEACTABICHHE O TOM,
KaKHe 3HAHUS U YMEHUS UMEIOT MPSIMOE OTHOIIEHUE K PeTU3aI[ii KOHKPETHOM IIEeIIH.

B ydeOHOM mutane cpemnero obOmiero odpa3oBaHus mpenMer «Xumusi» 0a30BOTO
YPOBHSI BXOJHUT B COCTaB MPEAMETHOM 00nmacTn « ECTeCTBEeHHO-HAYYHBIE TPEIMETHIY.

OOmiee YKWCIIO 4YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YEHUS XUMHUH, — 68 Yacos:
B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 ac B Heenro).

COIAEPKAHUE OBYYEHUSA

10 KJIACC

Teopernyeckue 0OCHOBbI OPraHUYeCKOH XUMHUH

[IpenmeTr oOpraHUYECKOW XWUMHUU: €€ BO3HHUKHOBEHHE, Pa3BUTHE W 3HAYCHUE
B TOJYYECHUW HOBBIX BEIIECTB W MaTEPUAIOB. T€OpHs CTPOCHUS OPraHUYECKUX
coenunennii A.M. BytnepoBa, ee ocHOBHbIe ToOJOXKeHUS. CTpYyKTypHBIE (HOPMYIIBI
OpPraHMYECKUX BemiecTB. [ 'omMomorus, n3oMepus. XUMHUYECKasl CBSI3b B OPTraHHMYECKHUX
COEIMHEHHUSX — OJJUHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenne o kiaccuUKaMUu OpraHUYECKUX BemiecTB. HomeHkmaTypa
OpPraHMYECKUX COCAUHEHUH (CHCTeMaTHYecKas) U TPUBUAIbHBIC HA3BAaHUS BAKHEHIITNX
Npe/ICTaBUTENIEH KJIACCOB OPTAaHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOIbl HM3yYEeHHUs] BEIIECTB M WX MPEBpAIECHUN:
O3HAaKOMJIEHHE C OOpa3llaMH OPTaHMYECKHX BEIIECTB M MaTepUaJaMU Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOMIOJCHWE U OIMUCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB TIO TMPEBPALIEHUIO OPTAHMYECKUX BEIIECTB MPU HArPEBAaHUU
(mmaBieHue, OOYTIMBaHUE W TOPEHHUE).

YriieBoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psiji. MeTaH u ATaH — mpocTeuime
NpeACTaBUTENIN aTKaHOB: (pU3nuecKue U XMMUYECKHE CBOMCTBA (pEaKIuu 3aMenICHUs
¥ TOPEHUs ), HAXOKICHUE B MPUPOJIE, MOTyUSHUE U MPUMEHEHHE.

AJNIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHM psA. ODTUIEH U NPONUIIEH —
IPOCTEHIINE MPEICTABUTENN ATKEHOB: (U3HMYECKUEe U XUMHUUECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIpATALUU, OKHUCICHUS U TOJUMEpPU3AIUN),
NOJIy4YeHUE U MPUMEHEHUE.

Ankamuensl: Oyrtaguen-1,3 wu wmetwnOyraaueH-1,3: CcTpoeHHe, BaKHEHUIINE
XUMHUYECKUe CcBoMcTBa (peakuus nonumepusanuu). llonmydenue CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTHU CTPOCHHS, TOMOJIOTHUECKUU psii. AUETUIIEH —
OPOCTEUIINI MPECTABUTENh AJTKMHOB: COCTAB, CTpOeHUE, PU3HUECKUEe U XUMHUYECKUE
CBOMCTBA (peakiuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THUIApATAllUU, TOPEHHUS),
NOJIy4YeHUE U MPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA



(peakiuu raJOTeHUPOBAHUS U HUTPOBAHMS), MTOTYYEHUE U NIPUMEHEHHE. T OKCHYHOCTh
apeHoB. ['eHeTWueckass CBSi3b MEXKIY YIJIEBOJAOPOJAAMH, TMPUHAICKANUMU K
Pa3IUYHBIM KJIACCaM.

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOAOB. [IpupomHEIil ra3 u momyTHEIE He(TIHBIC
razel. Hedts m ee mnpoucxoxnaenue. CrocoObl mepepabOTKu HEDTH: TMEPETrOHKa,
KPEKUHT (TePMUYECKUN, KaTATUTHYECKui), mupoaus. [IpoaykTer nepepadbotku HedTH,
X TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroiab W MPOIYKTHI €ro
nepepadoTKH.



SKCHCPHMGHTaHBHBIe MCTOOBI HM3YUCHHA BCHICCTB H HUX HpeBpameHHﬁ:
O3HAKOMIICHHE C 06p33LlElMH macTMacCc, KaydyyKOB M PC3HMHBI, KOJIJICKIITHH ((HquTL))
H ((YTOHL», MOAOCIIUPOBAHHUC MOJICKYJ VIUTICBOJOPOAOB H TAJOTCHOIPOU3BOIHLIX,
IMPOBCACHHUC npaKTqucxoﬁ pElGOTBII MOJIYYCHHUEC DTHUIICHA U U3YUCHHUC CTO CBONCTB.

PacueTtHble 3agaun.

Beruucnenus no YPaBHCHHUIO XUMHYECKOU peaKnmrun (ME[CCBI, OﬁLeMa, KOIH4YCCTBA
HCXOOHOTO BeUICCTBA WK IIPOAYKTA PCAKIHUH 110 HM3BCCTHBIM MACCE, 06'BeMy,
KOJIMYCCTBY OOHOI'0 U3 HCXOOHBIX BCHICCTB WK IIPOAYKTOB peaKHHH).

Kucjiopoacoaep:kainiue oprannyeckue coeJHHeHHs

[IpenensHbIE OTHOATOMHBIE CIUPTHI. METaHON M 3TAHON: CTPOCHHE, (PU3UUYECKUE
M XUMHYECKUE CBOMCTBA (pEaKklMM C aKTUBHBIMH METAJJIaMH, TaIOT€HOBOJOPOJIaMH,
ropeHue), npuMeHeHue. BogopoiHbIe CBS3M MEXAY MOJIeKyJaMu crupToB. JleiicTBue
METAHOJIa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoOTroaTOMHBIE CIUPTHL. DTUICHIVIMKOIb W TJIHMIEPUH: CTPOCHUE, (U3MUECKHE
¥ XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICIOYHBIMA METAJJIAMHU, Ka4eCTBECHHAS
peakiusi Ha MHOTOATOMHBIE CTUPTHI). JelicTBre Ha opraHu3M yenoBeka. [IpumeHeHue
TJIMIIEPUHA U YTHUJICHTITMKOJISL.

deHo: cTpOoeHNE MOJICKYJTbI, PU3NYECKUE M XUMUYECKUE CBOUCTBA. TOKCHYHOCTH
dbenomna. [Ipumenenue geHona.

Anmpnerunel.  @Dopmanbaerua, —aneTanbAeTHI:  CTpoeHUe, (u3mveckue
XUMUYECKHE CBOMCTBA (pEaKIMM OKHUCICHHS W BOCCTAHOBIICHHS, Ka4ECTBECHHBIE
peakiuu), NoJly4eHHe 1 MPUMEHEHNE.

OnHOOCHOBHBIE TIpEACNIbHBIE KapOOHOBBIE KHCIOThL. MypaBbHHAs W YKCyCHas
KHUCIIOTBI: CTpOEHUE, (PU3MYecKue W XUMUYECKHE CBOWCTBA (CBOMCTBa, OOmMe aJis
Kjacca KUCIOT,  peakuus  drepudukanuu), NOIy4YeHHE W MPUMCHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBHICITUX KAPOOHOBBIX KUCIIOT.
MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHUE.

Crnoxxnple 3(pUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ HUAPONN3 CIIOKHBIX
y¢upoB. Kupsl. ['maponus sxupos. [Ipumenenue sxupoB. buonorudeckas poib KUPOB.

VYrneBoasl: cocTaB, Kiaccu(pUKaius yriaeBoAoB (MOHO-, [U- U TIOJUCAXAPHIIBI).
['moko3a — TPOCTEUINIUK MOHOCaXxapui: OCOOCHHOCTH CTPOCHHUS  MOJIEKYJIBI,
dbu3nUeckne M XUMHYECKHE CBOWCTBa (B3ammojeictBue ¢ ruapokcunom wmeau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpokeHUE
TJIFOKO3b1), HAXO0XKJACHUE B MPUPOJIE, MPUMEHEHNE, Ononornueckas poiab. PoTocuHTes.
@dpyKTO3a KaK U30Mep TIFOKO3BI.

Kpaxman wu memmono3a Kak npupoaHsie mnonuMepbl. CTpoeHHe Kpaxmana
U 1newnono3bl.  Dusnueckue W XUMHUYECKHE CBOWMCTBA Kpaxmana (THIpOonu3,
Ka4ECTBEHHAS PEAKIIHs C HOJIOM).

OKCHEpUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB ¥ WX NPEBPAIICHUIA:
npoBe/IeHNe, HAOIIOACHUE U OMUCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB,
KaYeCTBEHHBIE PEAKIMUd OJHOATOMHBIX CHOUPTOB (OKUCIEHHE 3ITAHOJA OKCHIOM
meau(1l)), MHOTOATOMHBIX CHHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C THIAPOKCHIOM



menu(ll)), ampmerumoB (OKMCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l)
u rtugpokcugom wmemu(ll), B3ammopeicTBME Kpaxmansa C HMOJOM), TPOBEACHHUE
MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacueTHbie 3a1aumn.

BbruncrieHus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00beMa, KOJTU4eCcTBa
MCXOJHOTO BEIIECTBA WM TPOAYKTAa PEaKIUH 10 H3BECTHBIM Macce, 00Bemy,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEAKIIHHN).

A30TcoJepKalie OpraHnyecKue coelMHeHns!

AMMHOKHUCIIOTHI Kak amM@oTepHble oOpraHudyeckue coenuHeHus. @Ousznueckue
U XHMHYECKHE CBOWCTBA AMUHOKHCIOT (HA TmpuMepe TriauiuHa). buonoruyeckoe
3HAYEHNUE AMUHOKUCIOT. [lenTuas!.

benku kak npuUpOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOPUYHAS U TPETUYHAsA CTPYKTypa OenKoB. XUMHUECKHE CBOMCTBA OEIKOB: TUIPOIIHU3,
JeHaTypaIus, KaYeCTBEHHbIC PEaKIIUU Ha OCIKHU.

OKCMEpUMEHTAIbHBIE  METOJIbI M3Yy4Y€HHUsI BEIIECTB M HUX MPEeBpallCHUN:
HAOMIOZIEHWEe U OINMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OENKOB MpHU
HArpeBaHUH, LIBETHBIE PEAKIIUU OEIKOB.

BbicokoMoJieKy IS pHbIe COeIMHEHH S

OcHOBHbIE TIOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEP,
NOJUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IMOJUMEPHU3ALUU, CPEAHSAA MOJEKYJIsIpHas
macca. OCHOBHBIE METOAbI CHHTE€3a BBICOKOMOJICKYJISIPHBIX  COCIMHEHUU  —
NOJMMEpPU3aLUS U MOJMKOH/ICHCALIUS.

OKCMEpUMEHTAIbHBIE METOJbl HW3YU€HHsS BEIIECTB M HUX [PEBpPAIICHUI:
O3HAKOMJIEHHE ¢ oO0pa3liaMu TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAace,
Kay4yKOB.

MexnpeaMeTHbie CBA3HU

Peanuzammuss MeXnpeIMETHBIX CBSI3€M MPU HW3YUYEHUUM OPraHUYECKOW XUMHUHU
B 10 xiacce OCyIIeCTBISIETCA YEPE3 UCIMONB30BAHUE KAaK OONIUX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK U TOHATUH, SBISIOUIUXCA CUCTEMHBIMHU Ul OTJAENIbHBIX MNPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHA: SIBICHUE, HAy4HbIM (akT, TUmoresa,
3aKOH, TEOpHUs, aHallu3, CHUHTE3, KiIacCUu(uKalus, NEePUOJAUYHOCTb, HAOIIOICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAETUPOBAHUE.

@dusuka: Marepus, YJHEPrusi, Macca, aToM, ANEKTPOH, MOJIEKYJA, YHEPreTUIECKUM
YPOBEHb, BEIIECTBO, TENO, O0OBEM, arperaTHOE COCTOSIHUE BeIleCcTBa, (puznueckue
BEJIMUUHBI U €JUHULBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouochepa, oOMEH BEHIECTB B OpraHU3ME,

dboTocuHTEe3, OUOTOTUYECKN aKTUBHBIE BelllecTBa (OENKHU, YTIIE€BOIbI, XKUPHI,
dbepmentnl). ['eorpadusi: MuHEpanbl, TOpHBIE MOPO/IbL, OJIE3HBIE MUCKOIIAEMBIE,
TOILIUBO,

pPECYPCBIL.



Texnonorusi: NMuIeBbIC HNPpOAYKTBI, OCHOBBI PAIIHOHAJIBHOT'O ITWUTAHHA, MOIIIHC
cpeacTna, JICKApCTBCHHELIC H KOCMCTHYCCKHC IIpcriaparnsl, MAaTCPHAJIbI H3
HCKYCCTBCHHBIX U CMHTCTHYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAS I HEOPTAHUYECKAS XUMMUMSI
Teoperuvyeckue 0CHOBbI XUMHUH

XUMUYECKUU deMeHT. AToM. Sapo aTtoma, M30TOMBI. DJIEKTPOHHAS 000JIOYKa.
DHEPreTUYeCcKue YypOBHHU, MOAYPOBHHU. ATOMHBIE OpOWUTaNH, S-, p-, d- DJIEMEHTHI.
OcoO0eHHOCTH pacnpeaeaeHUs HIECKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB TEePBBIX
YeThIpEX MEePUOIOB. DIEKTPOHHAS KOH(PUTYpaAIUs aTOMOB.

[Tepuomuueckuit 3akon u llepuoamyeckas cucTeEMa XUMHUUECKHX DJIEMEHTOB
JI.U. MenneneeBa. CBs3b NepuOAWYECKOTO 3akoHa H [lepuoguyeckoil CHUCTEMBI
xuMu4eckux 3meMeHToB J[.1. MenaeneeBa ¢ COBpEMEHHOU TEOPUEN CTPOCHHUSI ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX JJIEMEHTOB M OOpa3yeMbIX HMHU
MPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyMNIaM MU MepuojaM. 3HAYEHHUE MEPUOTUYECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Ctpoenue BelecTBa. XUMUYECKas CBI3b. BUIBI XUMHUYECKOM CBSA3U (KOBAJICHTHAS
HETIOJIApHAsT W TIOJSpHAs, HWOHHAS, MeTajuinyeckas). MexaHu3Mmbl 00pa3oBaHUSA
KOBAJICHTHOW XMMHUYECKOW CBS3U (OOMEHHBIM M JOHOPHO-aKIIENTOPHBIN). Bomopognas
CBsI3b. BanmeHTHOCTh. DNEKTPOOTpHUIIATeIbHOCTE. CTeneHb OKucaeHUs. MOHBI: KaTHOHBI
1 AHHOHBI.

BeniectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH TMOCTOSHCTBA
COCTaBa BEHIECTBA. UMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTEH CBONCTBA BEIECTB
OT TUMA KPUCTALIMIECKON PEIIETKHU.

[TonsiTue O JUCHIEPCHBIX cUCTEMaX. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBasi 10715 BelleCTBa B paCTBOPE.

Knaccudukanus Heopranmyeckux coeanHeHn. HomeHkIaTypa HeOpraHuueCKHUx
BemIECTB. ['eHeTMyeckas CBsi3b  HEOPraHUYECKUX  BEIIECTB, MPUHAJICIKAIIUX
K pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKUX pPEeakIuii B HEOPraHMIECKOU
U OpPraHUYEeCKOW XUMHUHM. 3aKOH COXpPAaHEHHS MaCChl BEIIECTB, 3aKOH COXPAHCHUS
Y MIPEBPAILICHUS YHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHMOCTh OT pa3IuYHbIX (akTopoB. OOpaTtumbie
peakiuu. XuMHu4eckoe paBHoBecue. MaKTOpbl, BIAUSAIONIUE HA COCTOSSHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

OnekTtponutuyueckas aucconuanus. CunbHble W claldbie dMeKTpoiauTel. Cpena
BOJIHBIX pPACTBOPOB BEIIECTB: KUCJAs, HEUTpajbHAs, IIelouYHas. Peakiuumu HMOHHOTO
oOMeHa.

OKUCIUTETEHO-BOCCTAHOBUTENBHBIE PEAKITUN.



DKCMEepUMEHTAIbHBIE METOJbl HU3y4YEeHHSI BEHIECTB U WX MPEBpAICHUMN:
neMmoHctpanust  Tabmun  «llepumonnueckas  cucteMa  XMUMHYECKHX — DJIEMEHTOB
JIL.. MenaeneeBa», HU3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEIIETOK, HAOII0/ICHHE
U OMUCAHHE NEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3liokKEeHUE MEPOKCUIA
BOJAOPOJAa B MPUCYTCTBUM KaTAIM3aTOpa, OMNPENEIICHHE CPEeabl PacTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCATIBHOTO HWHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEJICHUE
NpaKkTUUeCKo paboThl «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
peaKknumy.

PacueTnsie 3amaun.

PacueTsl o ypaBHEHHUSIM XMUMUYECKUX PEAKIUM, B TOM YUCIE TEPMOXUMHUUYECKHE
pacueThl, pacueThl C UCIOJIb30BAHUEM MOHATHUS «MACCOBAS JOJIS BEILIECTBAY.

Heopranunyeckass XuMus

Hemerannel. [lonoxenue HemerauioB B [lepuoandeckoin cuCTeME XUMHUYECKHUX
ynemeHToB JI.U. MenneneeBa u 0COOCHHOCTH CTpOeHUSA aTOMOB. Du3nueckne CBOMCTBA
HEMETaJ/UIOB. AJUIOTPONHS HEMETa/uIoB (Ha TpuUMepe KHuciaopoaa, cepsl, (ocdopa
U yTIIepoa).

XWUMHUYECKHE CBOMCTBA BAXXHEMIIMX HEMETAIOB (TaJOT€HOB, CEphI, a30Ta,
dbochopa, yraepoaa u KpeMHHUS) U UX COCTUHEHUU (OKCHUIOB, KHUCIOPOJICOACPKAIINX
KHCJIOT, BOJAOPOIHBIX COSTUHCHU ).

[IpyMeHeHne BaXKHEHUIIIUX HEMETAJJIOB M UX COCIMHEHMUIA.

Meramuibl. [lomoxkenune weramoB B llepuoamyeckom CUCTEME XUMHUUYECKHUX
anemeHToB J|.U. MenneneeBa. OCOOEHHOCTH CTPOSHUS INEKTPOHHBIX 000JI0YEK aTOMOB
metaioB. OOmwue  Qusmyeckume cBoiictBa MeTtaioB. CriaBel  METaJLIOB.
DNEKTPOXUMUUECKUM P HAMPSHKEHUM METAJIJIOB.

XUMHUYECKHEe CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPHH, Kalui, KaJabllUi, MarHUMH,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHUM.

OO0mue cmocoObl MOyYeHHUS METALUTIOB. [[puMeHeHne MeTalIoB B OBITY U
TeXHUKE. DKCIIEPUMEHTAIBHBIC METO/IbI U3YUCHHUS BEIIECCTB M MX MPEBPAILICHUIA:

H3YUYCHHUC KOJUICKIIUH «MeTannabiu CILIIaBEI», OﬁpﬂBHDB
HCMCTAJIJIOB, PCIICHHUC SKCIICPHUMCHTAJIbHBIX 34144,
HH6H}0,[[8HHE HOIIHCAaHHUC ACMOHCTPAHOHHBIX U J]El60pElTOpHI>IX

OIIBITOB (B3aHMOﬂ6ﬁCTBH€ TUIpOKCHUaa aJiIOMHHHUA C pPacCTBOPaAMH
KHCJIOT U ]J_IGJID"Ieﬁ, KAQUYCCTBCHHLIC PCAKITUH Hd KaTHOHEI MGTEU'IHDB).

PacueTtHble 3agaun.

Pacuetsl Maccel BeliecTBa WIIM o0ObeMa Tra3oB IIO HU3BCCTHOMY KOJIHUYCCTBY
BCIICCTBA, MAaCCC HUIIN OGLeMy OOHOI'0 U3 YYACTBYIOIIHUX B PCAKIIMH BCHICCTB, PACUCTHI
MACCBI (OGLGM&, KOJIHYCECTBA Be]lleCTBa) MMPpOAYKTOB pCaKlMH, CCIIN OOAHO HW3 BCIICCTB
HMCECT IIPUMCCH.

XuMHuA U KU3Hb. MeknpeaMeTHbie CBA3H

Ponp xumuum B oOecrneueHHHM HSKOJIOTHYECKOW, HIHEPreTHUECKONW U MHIIEBOM
0e30macHOCTH, pa3BUTUU MeTUIIUHBL. [IOHITHE 0 HAyYHBIX METO/IaX MO3HAHUS BEIECTB
U XMMHYECKUX PEAKLIUH.



[IpencraBnenust 00 OOHMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO IOTYYCHHUS
BAJKHEHIIINUX BEMIECTB.

YenoBek B MUpE BEHIECTB U MATEPUAJTIOB: BAXKHEUIIINE CTPOUTENBHbIE MATEPUAIIBI,
KOHCTPYKLIMOHHBIE ~ MaTepualibl,  KpPacKu, CTEKJIO, KepaMHuKa, MaTepualbl
JUIS1 QJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUUECKUE U MUHEPAJIbHBIE YI00pEHHUSI.

XumMuss U 3[0pPOBbE UEJIOBEKA: MPAaBWJIA HUCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MacHOTO HCMOJB30BAHUSI TPEnapaToB OBITOBOM XUMUU
B IMOBCEIHEBHOMW JKU3HH.

Peanuzanus mexnpeaMETHBIX CBS3€d MpPH U3YYEHUHU OOIEH U HEOPTraHUYeCKOM
xuMuu B 11 Kmacce OCyHIeCTBISIETCS Uyepe3 UCMOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATUH, TAK WU TOHATHUM, SBISIONIUXCA CUCTEMHBIMU ISl OTAEJbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEeHHO-HAYYHbIE TOHATHUSA: HAy4YHbIM (AKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccupuKaus, MNEePUOAUYHOCTb, HAOIIOACHHE, DJKCIIEPUMEHT,
MOJEITUPOBAHUE, U3MEPEHHE, SIBIICHUE.

@dusmuka: martepusi, dHEPrus, Macca, aroM, 9JIEKTPOH, MNPOTOH, HEWUTPOH, HOH,
U30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YpPOBEHb, BEUIIECTBO, TENO,
00beM, arperaTHO€ COCTOSIHME BEIECTBA, (DU3UUYECKUE BEJIMUYMHBI U EIUHUIIBI HUX
U3MEPEHHUS], CKOPOCT.

buonorus: knetka, opranusM, 3Kocuctema, ouocdepa, Makpo- U MUKPOITIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOpHbIE MOPOJbI, MOJIE3HbIE MCKOMaeMble, TOILIUBO,
pPECYPCBIL.

TexHonorusi: XUMHMYECKAass MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX  MATEPUAJIOB, CEJIbCKOXO3SMCTBEHHOE  MPOU3BOJCTBO, IHILEBAs
IPOMBIIUIEHHOCTb, dbapMmalieBTUUECKAS IPOMBIIUIEHHOCTb, IPOU3BOACTBO
KOCMETUYECKUX  MPENnaparoB, MPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpPUAJIOB,
HJIEKTPOHHAS MPOMBILIJIEHHOCTh, HAHOTEXHOJIOTUH.



INIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

OI'OC  COO ycranaBnuBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOCHUSA
OOy4YarIIMMUCS TMPOTPAaMM  CPeIHEro  o0mero  oOpa3oBaHusi  (JTUYHOCTHEIM,
METanpeJIMETHBIM U MpeaMeTHBIM). HaydHo-MeTonuueckold OCHOBOU A pa3paboTKu
TUTAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMM CpEIHEro o0mero oOpa3oBaHUS
SIBIIIETCS CUCTEMHO- JAESITEIbBHOCTHBIN MOIXO/T.

JIMUHOCTHBIE PE3YJIBTATDI

B cootBeTcTBMM ¢ CHCTEMHO-ACSATEIbHOCTHBIM MOJAXOJOM B CTPYKTYpPC
JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IIPCOAMCTA «XuMHUI» HA YPOBHC CPCOHCTO 061_1161"0
OﬁpaBOBaHHH BBIACJICHBI CJIICAYIONIUC COCTABJIAIOIIHUC!

OCO3HAaHHC Oﬁyqa}OH_IHMHCH pOCCHﬁCKOﬁ Tpa}KﬂaHCKOﬁ HIACHTHYHOCTH  —
TOTOBHOCTH K CaMOpPA3BUTHHO, CAMOCTOATCIIBHOCTH H CAMOOIIPCACIICHHULO,

HaJIM4YHC MOTHBAIlMH K OﬁyquH}O;

OeJICHAINpPaBJIICHHOC PAd3BUTHC BHYTPCHHHUX y6e)KIl6HHITI JIMYHOCTH H4 OCHOBC
KJIFOUEBBIX IICHHOCTEH U HCTOPHYCCKHUX TpaI[HI_[Hﬁ 0a3oBoM HaYKH XUMHH,

FOTOBHOCTb M CIIOCOOHOCTH OG){‘I&IO].LIHXCH PYKOBOACTBOBATLCA B CBOEH
ACATCIIBHOCTH NCHHOCTHO-CMbBICIIOBBIMH YCTAHOBKAMH, ITPHUCYIIHMH LICJIOCTHOH CUCTEME
XHMHYCECKOI'O O6pa3DBaHHH;

HaJIMYHUC IIPABOCO3HAHHUA PKOJIOTHYECKOHN KYIIBTYPBI H CIIOCOOHOCTH CTaBUTh e
H CTPOUTDL KU3HCHHBLIC IIJIaHBI.

JInyHOCTHBIC PE3YJILTATBI OCBOCHHUA IIPCAMCTA «XHUMUA» JOCTUTAIOTCSI B €IUHCTBE
yq66HOﬁ 1 BOCIHUTATEJILHOM MAESTEIbHOCTH B COOTBETCTBHH C T'YMaHHUCTHYCCKHMH,
COOHUOKYIIBTYPHBIMH, NYXOBHO-HPABCTBCHHBIMH LICHHOCTAMHA W HJACAIAMH pOCCHfICKOl"O
IpaXaaHCKOTro O6H],€CTB&_, IIPHHATBIMH B 061_[[60'1"]36 HOPMAaMH1 H IIPpABHJIAMH ITOBCIACHH,
CHOCOﬁCTByIDI_HHMH mnponeccamM CaMOIIO3HAHUA, CaMOPA3BUTHA W HPABCTBCHHOTO
CTAHOBJICHHA JIMYHOCTH O6y‘la}OH_IHXCH.

JInyHOCTHBIC PE3YJIbTAThI OCBOCHHA npeaMeTa «XHUMHUI» OTpaxKarT
Cq]OpMHpDBaHHOCTB OIIbITA MMO3HABATCILHOU 151 HpaKTH‘IECKDﬁ ACATCIBHOCTH
OG)/HE[IDH],HXCH Mo pcajin3aiii IIPUHATBIX B O6H],€CTB8 HCHHOCTeﬁ, B TOM 4YHCIIC B
HacTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

OCO3HAHHSI OOYYAIONUMUCA CBOMX KOHCTHTYIMOHHBIX TpaB U OOS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IMPABOIMOPSIKY;

MPE/ICTABIICHUS O COIUAIBHBIX HOPMaX U MPABHIAX MEKIUYHOCTHBIX OTHOIIEHUN
B KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENHHOCTH TPU CO3JaHUH Y4eOHBIX
MPOEKTOB, PEIICHNH YYEOHBIX M TO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU XMMHYECKUX
IKCTIEPUMEHTOB,;



CIIOCOOHOCTH ITIOHUMATL U IMPUHHUMATL MOTHUBBI, HAMCPCHHA, JIOTHUKY H apIryMCHTEI
APYTIUX IIpH aHAJIHU3C PA3JIMYHBIX BUIOB yLIGGHOI:’I JACATCIIBHOCTH,

2) IATPUOTHYECKOI0 BOCIMTAHUA:

IIEHHOCTHOTO  OTHONMICHWS K HCTOPUYECKOMY W  HAyYHOMY  HACJEIHUIO
OTEYECTBEHHON XVMUH;

YBOKEHHS K TMIPOIECCY TBOPYECTBA B OO0JACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JOCTIDKCHHUS HAyKH €CTh pe3yJbTaT
JUTUTEIILHBIX HAOMIOACHHI, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX TTOMCKOB, MIOCTOSTHHOTO
TPY/la YYEHBIX U TPAKTUKOB;

MHTEpEeca W TMO3HABATEIHLHBIX MOTHBOB B IMOJTYYEHUU U TMOCIEAYIOIIEM aHAIIN3E
UHGOOPMAITHH O TIEPEIOBBIX TOCTIXKEHHUSIX COBPEMEHHOMN OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAIllMH, CBSA3aHHBIE C XUMHYECKHUMH SBICHHUSIMHU,
¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI ¥ IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJICHHUE M TIOCTYIIKH CBOMX TOBAPHIICH C MTO3UITHMA
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCIIE/ICTBUNA ITUX MOCTYITKOB;

4) dopmupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAHMS LIEHHOCTEH 3/I0POBOr0 U 0e30macHOro o0pas3a KM3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHONICHUS K COOCTBEHHOMY (DU3UYCCKOMY M TICHXHYECCKOMY
3/T0POBBIO;

coOMO/IeHNsT TpaBWJI OE30MacHOr0 OOpaIleHHsi C BEIIeCTBAMH B  OBITY,
MOBCEITHEBHOM JKM3HU U B TPYJOBOH JCATCIBHOCTH;

MOHUMAHMS LIEHHOCTH MPAaBUJ WHIUBUAYAJIBHOTO U KOJUICKTUBHOTO 0€30macHOro
MOBEJICHUS B CUTYyAIUsAX, YTPOXKAIOLINX 3/I0POBBIO M )KM3HU JTIIOJICH,

OCO3HAaHMSI TIOCIICJICTBUH W HEMPUATHS BPEIHBIX MNPUBBIUCK (ymoTpeOacHus
QJIKOTOJI51, HAPKOTUKOB, KYPCHUS);

5) Tpy10BOr0 BOCIIUTAHMSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-MCCIIEIOBATEILCKON AEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX IESITEILHOCTH,

YCTAaHOBKM HAa aKTMBHOE y4YacTHE B PEIICHUHW MPAKTHYECKUX 33/1a4 COIUATBHOM
HATPABJICHHOCTH (B pPaMKax CBOETO KJIacca, IMIKOJIbI);

WHTEpeCca K NPAKTHYECKOMY H3yYeHUI0 TpOodeccHuil  pasIu4yHOrO  poja,
B TOM YHCJIE HA OCHOBE MMPUMEHEHUS NTPEAMETHBIX 3HAHUN 10 XUMHH;

YBOKEHHS K TPY/Y, JIOJIIM TPY/ia U Pe3yJIbTaTaM TPYIOBOH €S TEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHIYaTbHOM TPACKTOPHH 00pa30BaHU,
Oynymelr mpodeccuu W peanu3anui COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUH, HWHTEPECOB U MOTPEeOHOCTEH
o01ecTBa;



6) 3K0JI0rH4YeCKOro BOCIIMTAHMSI:

IKOJIOTHYECKH I1e1IeCO00Pa3HOT0 OTHOIIEHUS K TMPUPOJIC, KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU HA 3eMIie;

MOHUMAaHUS TJI00aTBbHOTO XapakTepa HSKOJOTHYECKUX MpoOJieM, BIUSHUS
IKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIIMATBHON CPEJIbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJB30BAHUS JIOCTHKEHUN XUMHH JUISl PEUICHUS
BOMPOCOB PAIIMOHATILHOTO IPUPOIOTIOIB30BAHNUS;

AKTUBHOTO HETIPUSTUS JCUCTBUM, MPUHOCIIINX BPEI OKPYXKAIOIIEH MPUPOTHOU
cpelne, yMEHUs TMPOTHO3UPOBATh HEOIATOMPUSTHBIC HSKOJOTUYECKHE TOCIEICTBUS
NpeNPUHUMAEMBIX IEUCTBHUIA U TPEAOTBpANIaTh UX;

HAIMYUS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, JKOJIOTHYECKOW KYJIBTYPHI,
OTBITA JICSITEIBHOCTU HKOJIOTHYECKOW HAMPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
UMHU B TO3HABATEIHbHOM, KOMMYHUKATUBHOM W COIMAIBLHON MPAKTHKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO TIPOTUBOCTOSITHh UI€0TI0TUN XemMopoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU ¥ OOIIECTBEHHOM MPAKTHUKU;

MOHUMAaHUs CHenupUKN XUMUHA KaK HAyKd, OCO3HAHUS €€ Poiu B (hOPMHUPOBAHUU
paIMOHAILHOTO HAYYHOTO MBINIJIEHUS, CO3JaHUU [EJOCTHOTO TPEACTABICHUS
00 OKpyKaromieM MHUpE Kak O €IUHCTBE MPUPOIBI M YEJIOBEKA, B MIO3HAHUY TTPUPOTHBIX
3aKOHOMEPHOCTEH U PENICHUH MPO0OJIeM COXPaHEHUS PUPOTHOTO PABHOBECHST;

yOeX)IEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH JJII COBPEMEHHON IMUBUIN3AINH. B
€e TYMaHHCTHYECKOW HAMpaBIECHHOCTH W BAXXHOW pOJM B CO3/IaHUM HOBOW O0a3bl
MaTepHUATbHON KYJIbTYPhI, PEHNICHUU TJI00ATBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS
YEeIOBEUECTBA —  CBHIPhEBOH, OHEPreTUYECKOW, TMHINEBOH ©  DIKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUHM MEIUIIMHBI, OOECTIEUCHUH YCIIOBUM YCHENIHOTO TPyJda |
IKOJIOTHYECKH KOM(MDOPTHON KU3HU KAKJIOTO WICHA 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TTOHUMAaHUsS CYIIHOCTH METOJIOB TMO3HAHUSA,
HCIOJIb3YEMbIX B ECTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIIOJIB30BaTh MOJy4aeMbIe
3HAHUS ISl aHAIM3a U OOBSICHEHUS SBIICHUA OKPYKAIOIIETO MUPA W MPOHCXOASIINX
B HEM W3MCHECHHI, YMEHHUS Je1aTh 0OOCHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX
(aKTOB U UMEIOIINXCS JAHHBIX C ETbI0 TOJTYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO WCIOJIb30BaTh XUMHUUYECKHE 3HAHUS JJI PEIICHUS
npo0JieM B peabHBIX KU3HEHHBIX CUTYAIIUSX;

WHTEpPEca K TO3HAHUIO U UCCIIEI0BATEIILCKOU IS TENILHOCTH,

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHMIO,
K aKTUBHOMY TOJyYCHHMIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpEeca K OCOOEHHOCTSM Tpyda B pa3inudHbX chepax mnpodeccnoHambHOU
JESITEIILHOCTH.



METANPEJIMETHBIE PE3YJIbTATDI

MeranpenMeTHbie pe3yiabTaThl OCBOEHUSI YueOHOTO TmpeaMera «XuUMHS» Ha
YPOBHE CpeHero 001mero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUTSt dhopmupoBaHus MUPOBO33pPEHUSA 00y4arouxcs
MEXKIUCHIUIUTMHAPHBIE  (MEXKIPEAMETHbIE) OONIEHAYYHbIE TIOHATHUS, OTpaKarolue
[IEJIOCTHOCTh ~HAy4YHOM KapTUHBI MHpa U chneuuduKy METOAOB MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, JHEPTHUs, SBIICHHE,
Ipolecc, CUCTeMa, HAy4yHbI (aKT, NPUHIMUI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsi, UCCIENOBAHUE, HAOIOICHHE, N3MEPEHHE, DKCTIEPUMEHT U JIPYTHE);

yHUBEpCalbHble YyueOHBbIE JelCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHBHBIEC,
peryisiTuBHBIE), oOecreunBaromue (opMupoBanne QGYHKIMOHAIBHOM TPaAMOTHOCTH
U COIMATBLHOM KOMITETEHI[UU 00YyUarOIINXCs;

CIIOCOOHOCTh O0YHYAIONIUXCS HUCIONB30BaTh OCBOCHHBIE MEKIAUCIUIUIMHAPHEIE,
MUPOBO33PEHUYECKHUE 3HAHHUS U YHUBEpCAIbHbIE y4eOHbIC NEUCTBUS B MO3HABATEIHHOU
U COLIUAJIbHOM MPAKTHUKE.

MeranpeagMeTHsie  pe3ylbTaTbl  OTPaXKalOT — OBJIAJICHUE  I103HABATEIIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU YHUBEPCATLHBIMU YUCOHBIMU JCHCTBUSIMU.

[Mo3naBareiLHBIE YHUBEPCA/IbHBIC yqeﬁm,le IICI?ICTBHH
ba3oBble JloruyeckKHe JeiicTBUA:

CaMOCTOSTELHO (POPMYIUPOBATH U AKTYyATM3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeCNATh LENU JIeATEeNIbHOCTH, 3ajlaBas [apaMeTpbl UM KPUTEPUU UX
JIOCTUKEHUA, COOTHOCUTD PE3YIbTAThl AEATEIbHOCTU C MOCTABIICHHBIMU LIEIISIMU;

HUCMONB30BaTh TPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICNISITh XApPaKTEPHBIE MPU3HAKKM TOHATUHW M YCTAHABIMBATh HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIME TMOHSATUS JUISI OOBSCHEHHUS OTACIBHBIX (DAKTOB U
SIBJICHUH;

BBIOUPATh OCHOBAHHS W KPUTEPHUU IS KIACCH(DUKAIIMN BEIIECTB U XUMHYECKHUX
peaxkiui;

yCTAaHABJIMBATh MPUYUHHO-CIE/ICTBEHHBIC CBSI3H MEKAY U3YyUYa€MbIMU SBICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTHUBHBIC, I€TYKTUBHBIE, TI0 aHAJIOTHH),
BBISIBIIITh  3aKOHOMEPHOCTHM M TPOTUBOPEYUST B PACCMATPUBACMBIX SABJICHUSAX,
(hOpMyIHpPOBATH BBIBOBI U 3aKITIOUCHUS,

MPUMEHATh B TIPOLIECCE MO3HAHMS, HUCHOIb3YEMbIE B XHUMHUU CUMBOJIUYECKHE
(3HaKOBBIE) MOMEIH, MPEOOPa3OBBIBATH MOJCIBHBIC NPEACTABICHUS — XUMHUYECKUU
3HAK (CHMBOJI) 3JIEMEHTa, XUMHYecKas (opmyna, ypaBHEHHE XUMHUUYECKOW pPEaKIuu
— MPU PEIICHUH YYEOHBIX TMO3HABATEIBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHATH
HA3BaHHBIE MOJICILHBIE TIPEJICTABJICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECCTB U XUMUUYECKUX PEAKIIUM.



ba3oBble Hccie0BaTe/IbCKHE AeHCTBUSA:

BJIQJIETh OCHOBAMHU METOJOB HAY4YHOIO TMO3HAHMS BEIIECTB U XUMHUUYECKUX

peakiuii; (GopMyIHpoBaTh TIEAM W 3aJa4d  HUCCIEAOBAHHS, WCIOJIb30BATh

MMOCTABJICHHBIC
U CaMOCTOATENIHLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS
¥ OCHOBBI JJIs1 (POPMUPOBAHUS TUIOTE3HBI IO MPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUU;

BJIQJIETh  HABBIKAMM  CAMOCTOATEIBHOTO  IUIAHUPOBAHUA U MPOBEIACHUS
YYEHUUECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOII0JaTh 3a XOJOM
mpoIecca, CaMOCTOSTEIbHO  MPOTHO3UPOBATH €r0  PEe3yibTaTr, (POpPMYyIHUPOBATH
0000I1IIeHNsI U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJCIAHHOU padoTe;

MpuoOpeTaTh  OMBIT  YYEHHMYECKOM  HCCIENOBATEIbCKOM W MPOSKTHOU
JESATEIBHOCTH, TIPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIIBHOMY TOMCKY
METOJIOB PEIICHUS MTPAKTUYECKUX 3a/1a4u, MPUMEHECHUIO PA3JIMYHbIX METOJ0B MO3HAHMUS.

Pabdora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHUKAX WHMOpMaInuu (HAy4HO-TIOMYJISIpHAS
JUTEpATypa XUMUYECKOTO COJIepKaHUsI, CIPaBOYHBIE mocodus, pecypchl MHTEepHeTa),
aHATM3UPOBATh MH(POPMALIUIO PA3TUYHBIX BUOB M (POPM TPEICTaBICHUS, KPUTUUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTHBOPEYUBOCTH;

(hopMyTUPOBATh 3aMPOCH U MPUMEHSTH PA3IMYHBIE METO/IBI TIPH MTOUCKE U 0TOOpE
nHGOpPMAITHK, HEOOXOAMMOM IS BBRITIOJTHEHUS yYeOHBIX 33/1a4 OMPEICTICHHOTO THTIA;

npuoOpeTaTh  OMBIT  WCMOJB30BAHUS  MHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeacTaBiIeHUs HHGOPMAIUH
(cxembl, TpadUKu, TUATPAMMBI, TAOTHUIIEI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAa4ECTBE CPEACTBA MpU paboTe ¢ XUMHUUYECKOU
nHGOpPMAIHEH: PUMEHATh MEXIPEeIMETHbIE ((PU3NYecKue U MaTeMaTHYeCKHE) 3HAKU
¥ CUMBOJIBI, OpPMYIIbI, aOOpeBHUATYPBI, HOMEHKIATYPY;

UCTIONIb30BaTh W TMPeoOpa30oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH.

KOMMYHHKHTHBHBIE YHHUBEPCAJIbHBIC y‘lEﬁHbIe ﬂeﬁCTBHﬂ:

3a/laBaTh BOIPOCHI II0 CYIIECTBY OOCYKJaeMOH TEeMbI B XOJE Jaualora
W/WIW  JUCKYCCUHU, BBICKA3bIBaTh WJICH, (HOPMYJIMPOBATH CBOU TMPEIIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHSHHS TIPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTALMCH pe3yJbTaTOB I103HABATEIBLHOW JCATEIBLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIMOJHCHHH
XUMHYECKOTO 3JKCIIEPUMEHTA, MPAKTUYCCKOW padOTBl MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, pealu3alid ydeOHOro TIPOeKTa W (POPMYIUPOBATH BBIBOIBI
o pe3yJibTaTaM IMPOBEACHHBIX HCCJICAOBAaHUN IyTEM COTJIACOBAHUS MO3UILIUKA B XOJIE
00Cy’k/IeHU 1 OOMEHA MHEHHUSIMU.



PeryasiTuBHble YHUBepcajibHble yueOHbIE J1eiiCTBUSA

CAMOCTOSITEJIhHO  IUIAHUPOBATH U OCYHIECTBIATH CBOK  IO3HABATEILHYIO
NEeATENIbHOCTh, OMNpEAeNsisi €€ 1eld MW 3aJadyd, KOHTPOJUpPOBaTH U MO Mepe
HEOOXOAUMOCTH  KOPPEKTUPOBATh  MpEIJIaraeéMblii  aNropuT™M  JACUCTBUM  TIpH
BBINIOJIHEHUM  Y4eOHBIX M MCCIIENOBATENbCKUX  3a7ad, BbIOMpaTh Haumbolee
3¢ eKTUBHBIN cIOCOO UX PEHICHUS ¢ YYETOM MOJYYEHUsI HOBBIX 3HAHUHN O BEHIECTBAX U
XUMHUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAMOKOHTPOIIb CBOEH JEATEIbHOCTHM Ha OCHOBE CcamMoOaHalIu3a
U CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATHBI

[IpenmeTHBIE pe3yabTaThl OCBOCHHS MIPOTPAMMBI CPEIHETO 00IIero oOpa3oBaHUs
Mo XUMHUHM Ha 0a30BOM YpPOBHE OPHEHTHPOBAHBI Ha OOECIeUeHHE MPEUMYIIECTBEHHO
001meo0pa3oBaTebHOM U OOIMIEKYJIbTYPHOM TOATOTOBKM oOywaromuxca. OnHu
BKIIIOYAKOT crenuduueckne st ydeOHOoro  mpeamera  «XUMHS) — HAy4YHBIE
3HAHUS, YyMEHUSI ¥ CIOCOOBI JIEUCTBUM 110 OCBOEHUIO, WHTEPIPETAUUA U
npeoOpa3oBaHUI0 3HAHUN, BHJBI ACATEIBHOCTU IO TMOJYYCHUIO HOBOTO 3HAHUSA H
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX W peaTbHBIX JKU3HEHHBIX CHUTYaIlUsfX,
CBSA3aHHBIX C XHMHEW. B mporpaMMe 1O XUMUU TIPEIMETHBIE PE3YyJIbTAThI
NPEICTABIICHBI TI0 TOJIaM U3YUYCHUSI.

K xonmy oOyuenuss B 10 kiacce mpeaMeTHBIE pe3yiabTaThl OCBOSHUS Kypca
«Opranudeckas XUMUSD» OTPAKAOT:

c(hOpMHUPOBAHHOCTH TIPEICTABICHUNA O XMMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPA, POJM XUMUU B TIO3HAHUHM SIBICHUH TPHUPOJIBI,
B (GOpMHpPOBAHWM MBINIUICHUS W KYJAbTYphl JUYHOCTH, €€ (DYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJMMOW [Jisi PENIeHUS MPAKTUYECKHX 3a7ad M DIKOJIOTHYECKU
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U MPUPOTHON Cpe/Ie;

BIIAJICHUE CUCTEMOM XUMUYECKUX 3HAHWH, KOTOpast BKJTIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHA 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
aTOMa, MOJEKYJa, BaJIEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XWMHUYECKAsl CBS3b,
CTpyKTypHasi Qopmyna (pa3BepHyTas M COKpAIlIeHHas), MOJIb, MOJIIpHAas Macca,
MOJISIPHBIN 00BEM, YTTIEPOIHBIN CKeeT, GYHKIIMOHATbHAS TPYIINA, paaruKal, H30MepHs,
U30MEPBI, TOMOJIOTHYECKHUH DS, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJ |
a30TCOJIEp)KAINE  COEAMHEHHS, MOHOMEpP, TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCUHEHUS); TEOpPUH U  3aKOHBI (TEOpHS  CTPOCHHUS
opranmdeckux BemecTB A.M. bByTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUNM S3BIK XHMHUH; MHPOBO33PEHYECKUE 3HAHUS,
JeKalue B OCHOBE MOHUMAHHS MPUYMHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBICHHM,
(dakTonoruyeckue CBEACHUS O CBOWCTBAX, COCTaBe, TMOJIYYEHUH U OE30macHOM



HMCMOJIb30BAHUM BaXKHEUIINX OpraHu4vYCcCKHX BCHICCTB B 6BITy 151 HpElKTHIICCKOﬁ
JCATCIIBHOCTH YCJIIOBCKA,



chOpMHPOBAHHOCTh YMEHHU BBISBJISATH XapaKTEepPHbICE TPHU3HAKK TOHSITHH,
yCTaHABIMBATh WX  B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIINAE  TOHSTHUS
NP OMMCAHUU COCTAaBa, CTPOSHUS U NIPEBPAIICHUNA OPTaHUYECKUX COCTUHEHUIA,

chOpPMUPOBAHHOCT, ~ YMEHHMH  HUCIOJIb30BaTh  XUMHUYECKYH)  CHMBOJIUKY
JUTSL COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOMH, COKpANIeHHON) (GopMyJT
OpPraHMYECKUX BENIECTB M YPAaBHCHHH XUMHUYECKHX PEAKIIMHA, M3TOTaBIUBATH MOJIEIH
MOJIEKYJT ~ OPTaHMYECKMX  BEMIeCTB Uil  WUTFOCTPAllMM  HMX  XHUMHYECKOTO
¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCT, YMEHHUH YCTAHABIMBATh NPUHAMICIKHOCTh HU3YUYEHHBIX
OpPraHMYECKUX BEMIECTB MO WX COCTABY W CTPOCHUIO K OIMPEACIICHHOMY KJIacCy/Tpyrmre
coenmuHeHU  (YrJI€BOAOPOMBI, KHUCIOPOA ¥  a30TCOJAEPKAIlUe  COSAUHECHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUSI), JaBaTh WM HA3BaHUS 10 CHCTEMATHYECKOU
Homenkinarype (IUPAC), a Takke npuBOANTH TPUBUAIBLHBIE HA3BAHUS OTACIBHBIX
OpPraHUYeCKUX BEMIECTB (ITWICH, NPOMWICH, AalleTHJIEH, 3TWICHIJIUKONb, TIUIEPHUH,
dbeHon, QGopMambIeTHl, aneTanbIern/i, MypaBbHHAs KHCIIOTa, YKCyCHas KHUCIIOTa,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, TIIFOK03a, (PYKTO3a, Kpaxmal, IeJUTIII03a,
TJIUIMH);

chOpPMHPOBAHHOCTh yYMEHHS  ONPEAENATh BHUABl XUMHUYECKOW CBSI3HM B
OpPraHMYECKUX COCAUHEHUSIX (OAMHAPHBIC U KPAaTHBIC);

chOpPMHPOBAHHOCTh yMEHHUS TNPUMEHSTh TOJIOKEHHS TEOPUU  CTPOCHUS
opranmdeckux BeniectB A.M. BytiepoBa misi 0OBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX COCTABA M CTPOCHUS; 3aKOH COXPAHEHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepPU30BaATh COCTaB, CTPOCHUE, HU3UUECKHE U
XUMUYECKHUE CBOMCTBA TUMTUYHBIX MPEICTABUTENICH PA3IMYHBIX KIACCOB OPTaHUUYECKHUX
BENIECTB (METaH, dTaH, dTUJICH, MPOMUJIEH, aleTuieH, OyTtaaueH-1,3, MeTunOyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJ], STUJIEHTJIUKOJb, TIUIEPUH, (EHON, areTaabIeruu,
MypaBbUHAs M YKCYCHAas KHCIOTHI, TJIFOKO3a, Kpaxmal, IEeUTI0JI03a, aMUHOYKCYCHAs
KHUCIIOTA), WUIIOCTPUPOBATh TEHETHYECKYK) CBSI3b MEXKIy HHUMH YpPaBHCHHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINH C UCTIONB30BAHUEM CTPYKTYPHBIX (hopmyr;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh WCTOYHUKH YTIEBOJAOPOIHOTO
CeIpbsi (HE(PTh, MPUPOJHBIA Ta3, yrojib), CIIOCOOBI UX TEPEepadOTKU M TPAKTUUECKOE
NpUMEHEHHUE MPOAYKTOB MmepepadboTKH;

chOpPMHPOBAHHOCT, YMEHUW TMPOBOJAWTH  BBIUUCIEHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00BEMa, KOIMYECTBA WCXOJHOTO BEIIECTBA WM TIPOAYKTA
peakiuu 1O W3BECTHBIM Macce, OO0BEMYy, KOIMYECTBY OMHOTO €3 HCXOHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIIHH);

c(hOpMHPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHUUW OO0 OCHOBHBIX METOJAX
HAYYHOTO ITO3HAHMS, UCTIOIb3YEMbIX B XUMUHU MPU U3YYCHUH BEHIECTB U XUMHYECKHUX
sBIIeHUN (HAONIOIEHNE, W3MEpeHHEe, IKCIEPUMEHT, MOJCITMUPOBAHKE), HCIOJIb30BATh
CUCTEMHBbIC XUMUYECKUE 3HAHUS ISl TIPUHATHS PEIICHUNH B KOHKPETHBIX >KHM3HEHHBIX
CUTYaIHsIX, CBI3aHHBIX C BENIECTBAMHU U UX MIPUMCHEHHUEM;



c(OpPMHUPOBAHHOCTh YMEHHU COOMIOAATh TMpaBWIA TIOJIb30BAHUS XHUMHYECKOU
MOCY/I0H ¥ JTaOOpaTOPHBIM 000PYI0OBAaHUEM, a TAKKE TIPABUIIA OOpAIIEHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMU TIO BBITTOJTHEHHIO JTa00OPATOPHBIX
XUMHYECKUX OMBITOB; CPOPMUPOBAHHOCTH YMEHWI  TUIAaHHUPOBATh u
BBITIOJHATh XUMUYECKUN
IKCMIEPUMEHT (TPEBpAICHUS] OPTraHMYECKUX BEIECTB MPH HATPEBAHUU, MOJTyUYCHHE
ITHJIEHA W U3Y4YEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIIMH OPTraHUYECKUX BEIECTB,
neHaTypanus OeTKOB MPU HArpeBaHWH, I[BETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKU 0€30MAaCHOCTH MPHU OOpaIeHUH ¢ BENIECTBAMHU U J1a00OPaTOPHBIM
00OpyIOBaHUEM, TPEICTABISATh PE3YJNbTAThl XMMHYECKOTO JKCIEprUMeHTa B ¢opme
3alUCH YPABHEHWI COOTBETCTBYIOIUX pEaKinii U (OpPMYITUPOBATH BHIBOABI HA OCHOBE
ITHX PE3yJIbTATOB;

chOpPMHPOBAHHOCTh  yMEHUH  KPUTUYECKH  AHATU3UPOBATH  XUMHUYECKYIO
uHOOpMAIMIO, TIOJMy4aeMyl W3 pa3HbIX HCTOYHUKOB (CpeIcTBa  MacCOBOU
uHpopmarnuun, UaTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH yMEHUI co0II01aTh npaBuia IKOJIOTHYECKH
11eJIeCO00pa3HOTO MOBEICHUS B OBITY U TPYJOBOW JESITEILHOCTH B IEISIX COXPAHCHUS
CBOETO 370POBbS M OKPYKAIOIIEH NPUPOJHONW Cpelbl, OCO3HABaTh OMACHOCTH
BO3/ICHCTBUS HA JKUBBIC OPTraHU3MbI OMPEIEICHHBIX OPTAHUYECKUX BEIIEeCTB, MOHUMAS
cmeicnt mokasarens [IJIK (mpenenbHO MOMyCTUMON KOHIIGHTpPAIUM), TMOSCHSITH Ha
npUMepax CrocOObl YMEHBINCHUS U MPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA
OpraHU3M YEJIOBEKa,;

s OOy4YaromMXCs C OrPAHMYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS: yMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METO/AX TO3HAHUS BEIECTB
¥ XUMHUYECKUX SBIICHMUIA,

IV CIIENBIX U CIA0OBHAAIIMX OOYyYarOUIuXcs: YMEHHE HMCIOJIb30BaTh peibedHO
TOYEUHYIO cucTteMy oOo3HaueHuit JI. bpaiins mis 3anucu xumudeckux Gpopmy.

K xonmy oOyuenms B 11 KJjacce mpeaMeTHBIE pe3yJbTaThl OCBOCHHUSA Kypca
«OO01mast 1 HeopraHUYeCKass XUMUsD» OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  TPEICTABICHUIA: O  XHMHYECKOM  COCTaBIISIOUICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, PONM XMMHUHU B TO3HAHUU SIBICHUU TIPUPOJIBI,
B (GopMHpOBAaHWM MBINIUICHHS W KYJbTYPhl JIMYHOCTH, €€ (YHKIHOHAIBHOU
IPAaMOTHOCTH, HEOOXOIUMOW I PENICHHsS] MPAKTUYECKUX 33/a4 U IKOJIOTHUYECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U MPUPOTHON Cpe/Ie;

BIIAJICHUE CHUCTEMO XUMHYECKUX 3HAHUH, KOTOpas BKJTIOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMHYECKHIl 3JIEMEHT, aToM, HW30TOMm, S-, p-, d-
JJIEKTPOHHBIE OpOWUTATM aTOMOB, HOH, MOJEKylda, MOJb, MOJSIPHBIH 00BeEM,
BAJICHTHOCTh, DJIEKTPOOTPUIATEIHHOCTh, CTETNCHb OKUCICHUS, XUMUYECKas CBS3b
(KOBaJIeHTHAsl, WOHHAS, METALTMYECKas, BOJOPOJHAS), KPUCTAIMYECKAs pEIIeTKa,
TUNIBI  XUMHUYECKUX  PEaKIuid,  pacTBOpP,  DJEKTPOJIUTHI,  HEIICKTPOIHTHI,



JIEKTPOJIUTUYECKAST ~ JUCCOLMALINS,  OKUCIUTENb, BOCCTAHOBUTENb,  CKOPOCTH
XUMHUUYECKOM peakiuu, XUMHUYECKOE PaBHOBECHE); TEOpPUM W  3aKOHbI  (Teopus
IEKTPOJIUTHUUECKOW JIUCCOLUALINH,



nepuoandeckuii 3akoH J[.M. MeHnaeneeBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB, 3aKOH
COXpAaHEHUsI U TIPEBPAIICHUS] YHEPTUU TPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHHM, MHUPOBO33PECHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHUSI TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUU, (PAKTOIOTUUECKUE
CBEJICHHS O CBOWCTBaX, COCTaBe, TMOJYUYCHHH U OE30MaCHOM HCIOJIb30BAHUHU
BOKHEUIIUX HEOPTaHWYECKUX BEMIECTB B OBITY M TPAKTUYECKOU JIESITEIBHOCTH
YEI0BEKa;

chopMHUPOBAHHOCTE yMEHHH BBIABIATH XApPAKTEPHBIC MPU3HAKA TMOHSITHMH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIIOJb30BaThb COOTBETCTBYIOIIME  MOHSATHUSA
IIPU ONMCAHUUA HEOPTAHUYECKUX BEILECTB U UX MPEBPAIICHUI;

chopMUPOBAHHOCTH YMEHUI HCIIOJIL30BAaTh XUMHUYECKYIO CUMBOJIMKY
I8 cocTaBieHus (GopMmysl BEMIECTB W ypaBHCHHUW XHUMUUYECKUX  PEaKIUi,
cucrematnueckytro HomeHknatypy (IUPAC) u TpuBmanbHbie Ha3BaHUSA OTAEIBHBIX
HEOPTaHWYECKUX BENIEeCTB (yrapHbIM Tra3, YIIEeKUCIbIN ra3, aMMHUaK, TalieHasi u3BecCTh,
HETaIleHas U3BeCTh, MUThEBAS COMA, TUPUT U IPYTHUEL);

chopMUPOBAHHOCTE YMEHHUM OINpPEACIsITh BaJCHTHOCTh W CTEICHb OKHUCICHHS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOW CBS3U
(KoBaJIeHTHAsi, WOHHAsA, METAJINYeCKas, BOJOPOAHAsA) B COCAWUHCHHSAX, THUI
KPUCTAJUTMIECKON PEIIeTKH KOHKPETHOTO BENIECTBA (aTOMHAsI, MOJIEKYJIsIpHAs, HOHHAS,
METAJIMYECKast), XapaKTep Cpe/ibl B BOAHBIX PAaCTBOPAX HEOPTaHUYECKUX COCTUHEHHI;

chopMUPOBAHHOCTE YMEHUN YCTaHABJIMBATH IMPUHALICKHOCTh HEOPTAaHUYECKUX
BEIIECTB IO WX COCTaBy K OMPEACICHHOMY KIAcCy/TpymIe COSIAUHEHUU (MPOCTHIC
BEIIECTBA — META/UIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KHUCIOTHI, aM(pOTECpHBIC
THPOKCHUIBI, COJIN);

chOopMHUPOBAHHOCTE YMEHHUM PACKPBIBATH CMBICI TIEPUOJIUUYECKOTO 3aKOHa
JI.. MenneneeBa u JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYIO0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO0 (DYHKINH,

c(hopMUPOBAHHOCTE YMEHHUN XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XAMHUYECKUX dJIeMeHTOB 1-4 mepuoaoB [lepuoandeckol CHUCTEMbI XHUMHUYECKHX
anemeHToB JI.M. MenaeneeBa, UCTIONB3YSI TIOHATHS «S-, P-, d-DJICKTPOHHBIC OPOUTATTIY,
«IHEPreTUYECKHE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH W3MEHCHHUS CBOWCTB
XUMHUUYECKUX JJIEMEHTOB UM MX COCAMHEHHUN MO nepuonaMm u rpymnmnam llepuoamueckoi
CUCTEeMBbI XUMHU4YeCKUX A1eMeHTOB /.M. Menaeneena;

chopMUPOBAHHOCTE YMEHHUN XapaKTEpPHU30BaTh (OMHCHIBATE) OOIIME XUMHYECKHE
CBOMCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JUYHBIX  KJIAaCCOB,  MOATBEPKIATh
CYLIECTBOBAaHME TE€HETUYECKOW CBS3M MEXKIY HEOPraHMYECKMMHU  BEIIECTBAMH
C MMOMOINIBIK YPABHEHUN COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUI;

chopMUPOBAHHOCTH YMEHHUS  KJIAcCHU(PUIIUPOBATHL XUMHYECKHE  PEaKIUU
M0 pa3IUYHBIM TPU3HAKaM (YHCIYy UM COCTaBY pPEarupyromiuxX BEIIECTB, TEIIOBOMY
dbdexkTy peakiuu, HU3MEHEHUIO CTEIEeHEHd OKUCICHHUS OJJIEMEHTOB, OOpaTUMOCTH
pEeaKIUK, YI4aCTHIO KaTaIn3aTopa);



c(hOpMUPOBAHHOCTh YMEHUU COCTABISATH YPABHEHUS PEAKIMIN Pa3IMUHBIX THUIIOB,
MOJIHBIE U COKPAIlIEHHBbIE YPAaBHEHUs PEaKIMii MOHHOTO OOMEHA, YYUThIBas YCIIOBUS,
IPU KOTOPBIX ITU PEAKLIUU UAYT /10 KOHIIA;
chOpMHUPOBAHHOCTb ~ yYMEHUW  TOPOBOJUTH  PEAKIUH,  IOATBEPHKIAIOIINE
KAUECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTraHMYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM
IyTEM MOHBI, MPUCYTCTBYIOIKUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;
c(hopMUPOBAHHOCTD YMEHUI PacKpbIBATH CYIIHOCTD OKUCIIUTENBHO-
BOCCTAHOBUTEINIBHBIX PEAKIMI MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajiaHca ITHX
peaxkiui;
chOpMUPOBAHHOCTb YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuu OT Pa3NUYHBIX (PAKTOPOB; XApaKTEP CMEILECHUSI XUMHUUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHEro Bo3zaeiicTBus (mpuniun Jle [llarense);
c(hOpMUPOBAHHOCTh YMEHUN XApAKTEPU30BATh XUMHUYECKUE MPOIIECCHI, JEKAIINE
B OCHOBE IMPOMBIIIJICHHOTO TIOJY4YEHUS CEPHOM KHUCIOTHl, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYUHBIX MPUHIIUIIAX U IKOJIOTHYECKUX
npoOIeMax XMMUYECKOTO TPOU3BO/ICTBA;
c(hopMUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHUS C UCTIOJIB30BAHUEM TTOHSATHUS
«MaccoBas JOJisi BENIECTBA B PAcTBOpe», OOBEMHBIX OTHOIICHWM Ta30B MpHU
XMMHUUYECKUX peaKkIusX, MacChl BellecTBA WIM O0bEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcC€ WU O0BEMY OJHOTO W3 YYACTBYIOUIUX B PEAKIIHU
BEIIECTB, TEIioBOoro »d@exra peakiuun Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl
BEILIECTB, IPEBPALICHNUS U COXPAHECHUS JHEPTUU;
c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOAATh MpaBWIIa MOJIL30BAHUSI XUMHUYECKOU
MOCY/1I01 U Ta0OpaTOpHBIM 000PYAOBAaHUEM, A TAKKE MIPaBUJIa 0OpaIIeHHUs C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMHU T10 BBIOTHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB; CPOPMUPOBAHHOCTH YMEHHUI IUIaHUPOBATH 51
BBIIIOJIHATh  XUMUYECKUM
IKCIIEPUMEHT (pa3loKeHHE NEPOKCHUIA BOJOPOJa B MNPUCYTCTBUU KaTaIM3aTOPa,
ONPEAETIEHUE CPEAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAIBHOTO MHAUKATOPA,
BIIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOM PEaKINH, PEaKIIU HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKlK Ha CyJbdar-, KapOoHAT- U XJIOPUA-AaHUOHBI, HA KATUOH
aMMOHMS, pEIICHUE HJKCIEPUMEHTANbHBIX 3agad 1o TtemaMm «Mertamne» u
«HemeTtanneny) B COOTBETCTBUM C MPABUIAMU TEXHUKH 0€30MACHOCTH MpHU OOpanieHuu
C BemiecTBaMM U J1a0OpaTOpHBIM O0OPYAOBaHUEM, NPEACTABIATH PE3YJILTATHI

XHMHYECKOTO  JIKCIEPUMEHTA B dbopme 3anucH YPaBHEHUM
COOTBETCTBYIOIIUX peakiuii 1 (QopMynupoBaTh BBIBOABI HAa OCHOBE JTHUX
pEe3yJIbTaTOB;

chOpMHUPOBAHHOCTb ~ YMEHUW  KPUTHUYECKH  AHAIMU3UPOBATH  XUMHYECKYIO
uHdpopManuio, TMOIyYyaeMyl U3 pa3HbIX HCTOYHUKOB (CpeAcTBa  MAacCOBOM
KOMMYHHKauu, MHTEpHET U Apyrux);

c(hopMUPOBAHHOCTD YMEHUHI cobnoaaTh npaBuia IKOJIOTUYECKU
11e71€CO00pPa3HOr0 MOBEJEHUs B OBITY U TPYAOBOM AEATEILHOCTU B LIENSAX COXPAHEHUS



CBOCTO 300pPOBBA H Dpr)Ka}OH_[eﬁ HpHpOI[HOﬁ Ccpcabl, OCO3HABATEL OIIACHOCTDH
BO3JICMCTBHMS Ha JKUBBIC



OpraHU3Mbl OMpPECICHHBIX BeIECTB, MOHUMAast cMmbicn nokasarens [IJIK, mosicHsTh
Ha MpUMEpaxX CIOCOOBbl YMEHBILICHUS] U MPEIOTBPAIIEHUS UX BPEAHOTO BO3ICHCTBUS
HA OPraHU3M YEIIOBEKA;

UIsE 00y4YaloUIMXCSl C OTPAaHUUYEHHBIMU BO3MOJKHOCTSIMU 3J0POBbS: YMEHHE
OPUMEHATh  3HAHMS 00  OCHOBHBIX  JOCTYNMHBIX  METOAAX  IO3HAHUSA
BEILIECTB U XUMUYECKHUX SBJICHUM;

JUTSL CIIETIBIX M CJIA0OBHSIIINX OOYYAIOIIUXCS: YMEHUE UCTONb30BaTh pelnbedHO-
TOYEUHYIO cucTeMy obo3nauenuid JI. bpaiins mis 3anucu xumudeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BHIIBI JEATEIILHOCTH
pa3/eNioB U TEM [IporpammHoOe copepkaHue
/T 9acoB 00yYaIOIINXCSI

y4eOHOro nmpeamera

Paznen 1. Teoperuueckue oc

HOBbI OPraHu

YeCcKOM XUMHH

1.1

[Ipenmer
OPraHN4E€CKON XUMUHU.
Teopus crpoeHus
OpPraHUYECKUX
COCJIMHEHUH

A.M. bytneposa
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[Ipenmer opraHn4eCKON XUMUH:

€€ BO3HUKHOBEHUE, PA3BUTHE

Y 3HAYEHUE B MOJIYYEHUU HOBBIX
BENIECTB U MAaTEPUAJIOB.

Teopus cTpoeHuUss OPraHuYeCKuX
coenunenuii A.M. bytneposa,

€€ OCHOBHBIE TTOJIOKEHMUSI.
CtpykrypHbie (OPMYJIBI OPTAaHUYECKUX
BeNIeCTB. ['oMonorus, usomepusi.
XUMHUUECKast CBSI3b B OPraHUYECKUX
COEJIMHEHUSX: KPATHBIE CBA3H,

G- U T-CBSI3U.

[IpencraBnenue o knaccupukauu
OPraHUYECKUX BEIIECTB.
Howmenknartypa oprannyeckux
COEIMHEHUHN (CUCTEeMaTUIeCKas)

Y TPUBUAJIbHBIE HA3BAHUS BAXKHEUIINX
MPE/ICTABUTEIIEN KJIACCOB OPTaHUYECKUX

BCIICCTB.

PackpbIBaTh CMBICT H3y4YaeMBbIX
MOHSTHH (BBISIBISITh MX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aMMOCBSI3b.

[TpuMeHsTh MOIOKEHUSI TEOPUU
CTPOEHHUS OPTAaHUYECKHUX BEIIECTB

A. M. bytneposa s 00BbsSCHEHUS
3aBUCHMOCTH CBOMCTB BEHIECTB OT UX
COCTaBa M CTPOCHUS.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpAIIeHHON) (hOPMYJT OPraHUYECKUX
BEIIECTB.

OnpenensiTe BUIbI XUMHUYECKOU CBS3H
(omuHApHBIE, KPATHBIE) B OPTaHUYECKUX
COCITMHEHUSIX.

PackpbIBaTh ponb OpraHUYECKON XUMUU
B MIPUPOJIE, XapaKTePU30BaAThH €




IKCNePUMEHTAIbHbIE METO/AbI
U3y4YeHus BelleCTB U UX NMpeBpallleHuii:
¢ JleMOHCTpanuu:

- O3HAKOMIIEHHE C 00pa3laMu
OpraHUYECKUX BEIECTB U MaTEepUaIaMu
Ha UX OCHOBE;

- OIBITHI IO TPEBPAIICHUIO
OpraHUYECKUX BEIIECTB MPHU HATPEBAHUU
(ru1aBieHue, OOYTIMBAaHUE U TOPEHHUE).

¢ JIaBopaTOpHBIE OTBITHI:

- MOJETUPOBAHUE MOJIEKYJT
OpPraHUYeCKUX BEIlECTB

3HAQ4YCHHC B KM3HH YCIIOBCKA,
WIUIIOCTPUPOBATL CBA3bL C APYTHMH
HayKaMH.

HE[6JI}0,[[EITB H OIIHUCHBIBATH
ACMOHCTPAIIMOHHBIC OIILITHI, IIPOBOJIUTDL
H OIIHCBIBATH HHGDPaTDpHBIe OIIBITHI

H IIPAKTUYCCKHUC paGOTBI

Hroro no pazaeny

Paznen 2. YrieBoaopoabl

2.1 | IlpenenvHbIe AJKaHBI: COCTaB M CTPOCHUE,
YTJIEBOIOPOIBI — TOMOJIOTHYECKUU psifl. MeTaH u dTaH —
AJTKAHBI MPOCTEUIITNE TIPEICTABUTENIN AJTKAHOB!

COCTaB, XMUMHYECKOE CTPOCHHE,
dbu3nUecKre 1 XUMUYECKHUE CBOWCTBA
(peakiuu 3aMeIeHus] U TOPEHHUs ),
HaXOXKJEHUE B IPUPOJIE, MMOTYUCHUE
Y IPUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTAaB U CTPOCHHUE,
YTJIEBOIOPOIBI: TOMOJIOTUYECKUN Psifl. DTUIICH —

AJIKCHBI, AJIKaJHCHBI,
AJIKHMHBI

npocreﬁmm‘i HnpcaCTaBUTCIIb AJIKCHOB:
COCTaB, XUMHYCCKOC CTPOCHHC,
[1)H3HLI€CKH8 1 XUMHUYECKHE CBOMCTBA

PackpbiBaTh CMBICT H3y4aeMBbIX
MOHATHH (BBISABIATH UX XapPaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aMMOCBS3b, HCIIOJIL30BAaTh
COOTBETCTBYIOIINE TTOHATHUS

MPU OMUCAHUU COCTABA, CTPOCHUS

U MIPEBPAIIECHUI OPTaHUUYECKUX
COSTMHECHMU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUISL COCTABJICHUST MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIieHHO!) popmysT OpraHUIEeCKUX
BEIIICCTB.




(peakuuu rupUpOBaHUS,
raJIOTeHUPOBAHMUS, THIPATALIUH,
OKHCIICHHS U TIOJIMMEPHU3ALIHH )
HaXO0KJICHUE B MIPUPOJIE, IOTYyUCHHE
U TIPUMEHEHUE.

AnkangueHsl: Oytaauen-1,3

U MeTuI0yTaaueH- 1,3, XumMmuaeckoe
CTPOCHUE, PEAKIIUS TOJIUMEPU3ALINH,
MpUMeHeHue (1 CUHTE3a
MPUPOTHOTO U CUHTETUYECKOTO
KayudyKa U pe3UHBbI).

AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUM PS/I.
AlETWIEH — NPOCTEUIIINU
MPEJCTABUTEIb AIKHHOB: COCTAB,
XUMUYECKOe CTpoeHue, pusznueckue
U XUMHUYECKUE CBOUCTBA (peaKiiuu
TUAPUPOBAHUS, TATIOTEHUPOBAHUSA,
TUApPATAIIMU TOPEHHUS), HAXOXKIECHUE
B MIPUPO/IC, MTOTYYCHUE U TPUMEHEHUE
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ApoMatudeckue
YTJIEBOIOPO/IBI

ApeHbl: 0€H301 U TOIYO], COCTAB,
XUMHYECKOE CTPOCHUE MOJIEKYI,
dbuznyecKre 1 XUMUYECKHE CBONCTBRA
(peakuuu raJoreHUPOBAHUS

Y HUTPOBAHUS ), MOTYUEHUE

U nipuMeHenue. BrnusHue 6en3ona

YcTaHaBNIMBATh MPUHAIICKHOCTD
BEILIECTB K OMPEACICHHOMY KJIACCy
YTJIEBOJIOPOJIOB IO COCTABY

U CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOUTH TPUBHAIIBHBIC HA3BAHUS
OT/ICJIBHBIX TIPEACTABUTEIICH
YIICBO0POIOB.

OnpenensTe BUABI XUMHYECKOMN CBS3U
B MOJICKYJIaX YTJIEBOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CIIOCOOHOCTH
YTIIEBOJIOPOJIOB OT KPATHOCTH
KOBAJIEHTHOU CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHE,
MPUMEHEHHE, PU3UICCKUE

1 XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TOTYYCHHS] TUITUYHBIX
MPEACTABUTEINICH PA3IMYHBIX KJIACCOB
yTIIeBOJIOPOIOB (METaHa, dTaHa,
ITUJICHA, alleTUJIeHa, OyTtaaueHa -1,3,
OeH3ou1a, TOIyo0Ia).

BBISIBISTE TEHETUUECKYIO CBSI3b MEXKTY
YTIIEBOJIOPOIAMH | TIOJITBEPIK/IATh €€
HAJU4YUC YPABHCHUSIMHU
COOTBETCTBYIOIIMX XMMHYECCKUX




HaA OpPraHu3sM 4YCJIO0OBCKA. ['eneTnueckas
CBA3b YITICBOOOPOI0OB
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[Ipupoaubie
UCTOYHUKHU
YIJIEBOJIOPOJIOB U MX
nepepadoTKa

[Ipupoansiii ra3. [lonmyTHbie HEDTIHBIE
ra3el. Hedth 1 ee mpoucxoxaeHue.
Cnioco0s1 mepepaboTku HEDTH:
MEPErOHKa, KPEKUHT (TEPMUYECKHUIA,
KaTamuTudeckuii). [IpoayKThl
nepepaboTku HeTH, UX TPUMEHEHUE
B MPOMBIIIUIEHHOCTH U B OBITY.
KameHnHbIii yroas U IpOAYKTHI €70
nepepadoTKH.

IKCIEePUMEHTAIbHbIE METO/IbI
U3y4YeHHsl BellecTB

U UX MpeBpallleHu:

¢ JleMOHCTpanuu:

- komutekiuu «HedTe» u «Yromnby;

- Bugeodparment «Bynkanuzaius
PE3UHBDY.

¢ JIaBopaTOpHBIE OTBITHI:

- KA4e€CTBEHHOE ONpPEIECICHHUE
yIJIepo/ia ¥ BOAOPO/ia B OPraHUYECKUX
BEILIECTBAX;

- O3HAKOMIIEHHE ¢ o0pa3iamu
IJIACTMACC, KAYYyKOB U PE3UHBI;

- MOAEIUPOBAHUE MOJIEKYII
YIJIEBOAOPOJIOB U
rajiOreHONPON3BOIHBIX.

peaKIuii ¢ UCTIOJIb30BAaHUEM
CTPYKTYPHBIX (HhOPMYJI.
XapakTepu30BaTh HCTOYHUKHU
YTJIEBOJAOPOIHOTO CHIPhS (HE(DTh,
MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI UX
nepepadOoTKU U MPAKTUIECKOE
MPUMEHEHHUE TI0JTy4aeMbIX MMPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO bl TIO3HAHUS — MPOBEICHUE,
HAOJIFOICHUE W ONTUCAHUE XUMHUYECKOTO
IKCIIEpUMEHTA (JTa0OPATOPHBIE OTIBITHI
U TIPaKTUYECKHE pabOThI).

CnenoBath nmpaBuiiaMm 0€30MacHON
paboThI B 1abopaTopuu

P UCTIOTB30BAHUNA XUMUYECKON
MOCY/TbI U 000PYIOBAHUS, & TAKIKE
npaBuiIaM OOpAIEHUS C BEIIECTBAMH
B COOTBETCTBUU C HHCTPYKIIHSIMU
BBITIOJIHEHUS Ta00OPAaTOPHBIX OMIBITOB
Y IPAKTUYECKUX PA0OT MO MOIYICHHUIO
Y U3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[TpencTaBnsTh pe3yabTaThl
IKCIIEpPUMEHTA B (hOpME 3aIucu
YPaBHEHHI1 COOTBETCTBYIONIUX PEAKITUH
U JIeJIaTh BBIBO/IBI HA UX OCHOBE.
[TpoBOIUTE BBHIYHUCTICHUS

IUTSL ONIPEIeNICHUsT MOJICKYIISIPHON




® [IpakTuueckue paboOTHI:

No 1. [lonydenue sTHIICHA U U3yYCHUE
€ro CBOWCTB.

® PacueTrHble 3a/1a4u:

- OMpeaeneHue MONIEKYISIPHOI
(dbopMyJIbl OPTaHUUECKOTO BEIlIeCTBA

10 MACCOBBIM JIOJIIM aTOMOB
XUMUYECKUX DJIEMEHTOB;

- pacyeThl M0 YPAaBHEHUIO XUMHYECKOU
peakiuu

(dbopMyJIbI OpTaHUYECKOTO BEIECTBA,

10 YPaBHEHUIO XMMUYECKOU PEAKIIUU.
CamocTosATENBHO TIAaHUPOBATH

Y OCYLIECTBIISITh CBOIO TTO3HABATEIILHYIO
NEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B TPYMIIOBON y4eOHOU
NEeATEIbHOCTH

Hroro no pazaeny
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Paznen 3. Kuciiopojacoaep:kaiue oprannyeckue coeIMHeHn sl

Cruptel. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI U TAHOJI, XMMUUYECKOE
cTpoeHue, Gu3ndecKkue U XuMHIECKUe
CBOMCTBA (peaKIuu ¢ aKTUBHBIMU
METAJJIaMH, TAJIOTEHOBOJAOPOIAMH,
ropenue), npuMeHenue. Bogopoanas
CBs3b. OU3HOIOTHYECKOE NEHCTBUE
METAHOJIA U TAHOJA HA OPraHU3M
4eJIOBEKa.

MHOroaToMHbIE€ COUPTHI: ITUJICHTJIUKOIb
U TJIMIEPUH, XUMUYECKOE CTPOEHHUE,
dbu3nYecKue U XUMUYECKHE CBONCTBA
(B3auMOI€MCTBUE CO HIETOYHBIMU
METaJJIaMH, KQUECTBEHHAs PEaKLIMs
Ha MHOTOATOMHBIE CITUPTHI).

PackpwiBaTh CMBICT U3yUYaeMBbIX
TIOHATHUY (BBISIBIIATH UX XapaKTEPHBIC
MPU3HAKHN), YCTAHABINUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE TTOHATHUS

MpU OMTMCAHUM COCTABA, CTPOCHUS

Y MPEBPAIIEHUN OPTaHUYECKUX
COEIUHECHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUUI COCTABJICHUSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIeHHON ) GopMyJT OpraHUIeCKUX
BEIIICCTB.

YcraHaBIuBaTh NPUHAJICKHOCTD
BEIIECTB K OMPEICIICHHOMY KJIacCy




DOU3NOIIOTUYECKOE IEUCTBUE

Ha opranu3Mm uenoBeka. [Ipumenenue
[JIMIEPUHA U ATHICHTIIUKOIIS.
®enon. CTpoeHne MOJIEKYIIbI,
dbuznyecKre 1 XUMUYECKHE CBONCTBRA
¢enona. TokcuuHOCTH (heHOIA, €TO
dbusnonornyeckoe qeuCTBIE

Ha OopranusM uenoBeka. [Ipumenenue
denomna
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ANBIETUIbL.
KapOoHOBbIE KHCTIOTHI.
CroxHbie YQUpEI

Anpaerunsr: hopManbaeru

U aleTalbICTU], XUMHUYECKOE
cTpoeHue, GU3nvecKue 1 XUMHUIECKUE
CBONCTBA (pPEaKIUu OKUCICHUS

Y BOCCTaHOBJICHHUSI, KAYECTBEHHBIC
peaxiuu), moJydeHune

Y IPUMEHEHHE.

OIHOOCHOBHEBIE TIPE/IETbHBIE
KapOOHOBBIE KHCIIOTBI: YKCYCHAast
KHCIIOTa, XUMUYECKOE CTPOCHUE,
dbu3nUecKre 1 XUMUYECKHE CBOWCTBA
(oO1me CBOMCTBA KUCIIOT, PEAKITUS
sTepuUKaINm), MOTYICHHE

u npumeHenue. CteapuHOBast

Y OJICMHOBAS KUCJIOTHI KaK
MIPEICTABUTENN BBICIITUX KapOOHOBBIX
KHCJIOT.

MpbITa KaK COJIA BBICHTHX KapOOHOBBIX

10 COCTaBY M CTPOEHUIO, Ha3bIBATh MX
M0 CUCTeMAaTHYECKOW HOMEHKIIAType;
MIPUBOIUTH TPUBUATILHBIC HA3BAHUS
OTJICTTLHBIX MIPEICTABUTENCH
KHUCITOPOICOICPIKAIIUX COCTUHECHU.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npUMEeHEHHUE, PU3UIECKHE

Y XMMHYECKHE CBOMCTBA, BAXKHEUTIINE
CIOCOOBI TMOTYYEHUST TUTTHYHBIX
MPEICTaBUTEIICH Pa3TUYHBIX KIACCOB
KHUCITOPOICOICPIKAIIUX COCTMHEHUN
(MeTaHoOnNa, ATaHONA, TTUIEPUHA,
dhenoma, hopmanbaeruaa,
areTanb/Ieruaa, YKCyCHON KUCIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmania,
I[EJUTIOJIO3b] ); BBISIBIISIT TEHETHUECKYTO
CBSI3b MEXKIY HUMHU U TIOATBEPKIATH €€
HAJIMYHE YPABHECHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii ¢ UCMOJIb30BAaHUEM
CTPYKTYPHBIX (HhOPMYJI.

OnuckIBaTh COCTaB, XUMUYECKOE
CTPOEHHUE U MPUMEHEHHE JKHPOB,
XapaKTepu30BaTh UX 3HAYCHHE

JUTS JKU3HEICSITEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3JEHCTBUS
HA JKUBBIC OPTAaHU3MBI OTIPEICTIEHHBIX




KHUCJIOT, UX MOIOIIIEE ACHCTBUE.
Cnoxubie 2(UpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.

IMuaponus crnoxHbIX 3QUpoB.

Kupbl Kak TPOU3BOHBIE TIIUIIEPUHA
Y BBICHIUX KapOOHOBBIX KUCIOT.
['maponus xupos

33

YrneBosl

YrneBojibl: COCTaB, Ki1accu(pUKaIUs
yTII€BOJIOB (MOHO-, /TH-

U nonucaxapubl). ['moko3a —
MPOCTEUIINH MOHOCAXAPU/L:
0COOEHHOCTH CTPOCHHUS MOJICKYJIbI,
dbuznyecKre 1 XUMUYECKHE CBONCTBRA
TJIIOKO3bI (B3aUMOJICUCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l), BoccranoBneHune, OpokeHUE
TJIIOKO3bI), HAX0KICHUE B IPUPOJIE,
MPUMEHEHUE TIIFOKO3bI, OMOIOTHYECKas
pOJIb B JKM3HEIEATEIbHOCTH OpraHu3Ma
yenoBeka. @orocunrtes. OpykTo3a Kak
W30MEDP TITIOKO3BI.

Caxapo3sa — npeacTaBUTENb
IUcCaxapuaoB, THIPOJIU3 Caxapo3bl,
HAXO0KJICHUE B MPUPOJIEC U MPUMEHEHHUE.
Kpaxman u uenmrosnosa kak mpupo/iHbie
MOJIMMEPBI: CTPOCHUE Kpaxmala

OpPTaHUYECKUX BEMIECTB, MOSCHSTH
Ha TPUMEPAX CIOCOObI YMEHBIIIECHUS

Y TIPEJIOTBPAIICHHS UX BPETHOTO
BO3/ICHCTBUS HA OPTAHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO bl TIO3HAHUS — MPOBEICHUE,
HAOJIFOICHUE W ONTUCAHUE XUMHUYECKOTO
IKCIIEpUMEHTA (JTa0OPATOPHBIE OTIBITHI
U TIPaKTUYECKHE pabOThI).

CnenoBath nmpaBuiiaMm 0€30MacHON
paboThI B 1abopaTopuu

P UCTIOTB30BAHUNA XUMUYECKON
MOCY/TbI U 000PYIOBAHUS, & TAKIKE
npaBuiIaM OOpAIEHUS C BEIIECTBAMH

B COOTBETCTBUU C HHCTPYKIIHSIMU
BBITIOJIHEHUS Ta00OPAaTOPHBIX OMIBITOB

Y IPAKTUYECKUX PA0OT MO MOIYICHHUIO
Y U3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[TpencTaBnsTh pe3yabTaThl
IKCIIEpPUMEHTA B (hOpME 3aIucu
YPaBHEHHI1 COOTBETCTBYIONIUX PEAKITUH
U JIeJIaTh BBIBO/IBI HA UX OCHOBE.
[TpoBOIUTE BBHIYHUCTICHUS

TS OTIPEICTICHUST MOJICKYISIPHOM
(hopMyJTBI OPraHUYECKOTO BEIEeCTBA,
10 YPAaBHEHUIO XUMUYECKON PEAKIUU.
CaMOCTOSTENBHO MJIAHUPOBATH




U TEJUTIONIO3b], (PU3UYECKHE

Y XHMUYECKUE CBOMCTBA Kpaxmania
(TUapONM3, KAYECTBEHHAS PEAKIIHSI C
HOJIOM).

DKCTIEPUMEHTAILHBIE METO,TbI
W3Yy4YCHUS BEUIECTB U UX MPEBPANICHUI:
¢ JIaGopaTopHBIEC OMBITHI:

- TOPEHHE CIIUPTOB;

- B3aUMOJIEHCTBUE

TJIMIIEPUHA C THIPOKCUIOM

meau(1l);

- KAQ4eCTBEHHBIC PEAKIINH AJIbJICTHIOB
(OKHCIIEHHEe aMMHAYHBIM PAaCTBOPOM
oKcuaa cepedpa ¥ TUIAPOKCUIOM
meau(1l));

- B3aUMOJICHCTBUE Kpaxmaya ¢ HOJOM.
¢ [IpakTudeckue pabOTHI:

No 2. CoiicTBa pacTBOpa YKCYCHOU
KHCIIOTHI.

® PacueTHbIC 3a/1a4N:

- OMpeAesieHne MOJIEKYJISIPHON
(bopMyIIBI OPTaHUYECKOTO BEIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
XUMUYECKUX DJIEMEHTOB U IO Macce
(00BeMy) MPOIYKTOB CTOpPAHUS,;

- pacyeTshl M0 YPAaBHEHUIO XUMHYECKOU
peakiuu

Htoro no pazneny 13




Pa3znen 4. A3orcoaep:kaniue opraHuyeckue coeJMHeHust

4.1

AMMUHBI.
AMMWHOKHUCIIOTHIL.
benku

3

AMWHBI: METWJIAMHWH — MPOCTEUIITUN
MPE/ICTABUTENIb AaMUHOB: COCTAB,
XUMUYECKOe CTpoeHue, pusznueckue

U XUMHUYECKUE CBOUCTBA (peaKiiuu

C KHCJIOTAMH ¥ TOPEHUS ), HAXOXKICHHUE

B Mpupojic. AMUHOKHUCIIOTHI KaK
am(doTepHbIe OpraHUYECKUE COETUHEHUS.
®du3nyecKkue U XUMUYECKUE CBOMCTBA
AMUHOKHCJIOT (HA IpUMeEpE TIIUIIMHA).
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTE3 NENTHIOB.

benku kak npupoaHbIE MOTUMEDPBL.
[lepBuuHas, BTOpuYHasi U TPETUYHAS
CTPYKTypa O6enKkoB. XUMHUECKHE
CBOMCTBA OEJIKOB: TUIPOIIU3,
JE€HATypalusi, KAYECTBEHHbIC PEAKLINU
Ha OeNKHU.

IKCNePUMEHTAIbHbIE METO/AbI
U3y4YeHHUs BelleCTB U UX NMpeBpPaLleHUil:
¢ JleMOHCTpanuu:

- JeHaTypaius OeKOB IIPU HATrPEBAHUH;
- IBETHBIC PEAKIUU OEIKOB

PackpbiBaTh CMBICT H3y4aeMBbIX
MOHATHH (BBISABIATH UX XapPaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aMMOCBS3b, HCIIOJIL30BAaTh
COOTBETCTBYIOIINE TTOHATHUS

MPU OMUCAHUU COCTABA, CTPOCHUS

U MIPEBPAIIECHUI OPTaHUUYECKUX
COSTMHECHMU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUISL COCTABJICHUSI MOJIEKYJISIPDHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIieHHO!) popMysT OpraHudeCKUX
BEIIICCTB.

OnpenensaTs MPUHAIIEKHOCTH BEIIECTB
K OIPENEIIEHHOMY KJIACCY I10 COCTaBY
U CTPOCHUIO, HA3BIBATh UX

M0 CUCTEMATHYECKOM HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAILHBIC HA3BAHUS
OTJEJIbHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMeHEeHHne, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA, BAXKHECHUIIINE
CIIOCOOBI TTOTYUCHUST TUITUIHBIX
MPEICTABUTENIEH a30TCOIePKAIIUX
COeIMHEHUN (METUIaMHUHA, TIIUIIUHA,
OCIKOB).




OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOACHATH
Ha MIpUMeEpax 3HauYeHHe OEIKOB

JUISl OPTaHU3Ma YETIOBEKaA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — HAOII01aTh

Y OIUCBIBATH IEMOHCTPALIMOHHBIN
IKCIIEPUMEHT.

CamocTosSITeNHHO TUIAHUPOBATH U
OCYHIECTBIISITH CBOIO MO3HABATEIILHYIO
NEeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B TPYMIOBON y4eOHOU
NEATEITbHOCTH

HUror

0 IO pa3aeny

3

Pa3pged. S. BoicokoMo/IeKYJISIPHbIE COEHH

CcHUA

5.1

[lmacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE TIOHSITHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIUMEPU3ALIUN, CPEIHSA
MoJeKymsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MOJUMEPHU3AIUA U
MOJIMKOH/ICHC AU

[TnacT™accel (MOAUATUIIEH,
MOJIUIIPOTIUIIEH, TOJIUBUHUJIXJIOPUL,
noauctupoi). HarypanbHsrit

Y CUHTETUYECKUE KAYUyKH

Bnanets nzyyaeMbIMU XUMHUYECKUMU
MOHATHUSIMU: PACKPBIBATH CMBICT
M3y4aeMbIX NTOHATHI U PUMEHSTH ITU
MOHATHS MPU ONIMCAHUM COCTaBa

U CTPOEHUS BICOKOMOJIEKYJISIPHBIX
OPTaHUYECKUX BEUIECTB,

1St OOBACHEHUSI OTACIBHBIX (PaKTOB

Y SIBJICHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTABJICHUS CTPYKTYPHBIX (POPMYJI
BEIIECTB U YPABHECHUN PEAKIIUU
MOJIMMEPU3ALINU U MOJTUKOHICHCAIUH.




(OyTaaMeHOBBIN, XJTOPOTIPEHOBBIN U
M30TPEHOBBIN). BoiokHa:
HaTypaJibHbIE (XJIOMOK, HIEPCTh, MIEJIK),
HMCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,
BHUCKO03a), CHHTETUYECKUE (KarpOH

Y JIAaBCaH).

DKCNEPUMEHTAIIbHBIE METO,IbI
W3YUYCHHUS BEIIECTB U UX MMPEBPAILICHUI:
¢ JleMOHCTpaumu:

[ o3mHakomIeHHE ¢ 06pasIaMK
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKoB

OnuchiBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOMCTBA Kay4yyKOB, Haubosee
pacrnpoCTPaHEHHBIX BUJIOB IJIACTMACC,
BOJIOKOH; IPUMEHEHHUE

B pa3IU4HbIX OTpacisax. Mcnonb3oBars
€CTECTBEHHO-HAYYHBIE METO/Ibl
MO3HAHUS — HAOIIOAATh

Y OIUCBIBATH JIEMOHCTPALIMOHHBIN
IKCIIEPUMEHT

Hroro mo pazaemny 2
OBHIEE KOJIMYECTBO 34
JACOB I10 I[TPOI'PAMME
11 KJIACC
Haunmenosanue
No KonuuectBo OcHOBHBIE BUOBI JEATEILHOCTH
pa3/eNioB U TEM [IporpammHoOe copepkaHue
m\It 9acoB 00yYaIOIINXCSI

y4eOHOro mpeameTa

Paznen 1. Teoperuueckue oc

HOBbLI XHMHH

1.1

CrpoeHue aTOMOB.
[lepuoanueckuii
3aKOH U
[lepuoanueckas
CUCTEMA XUMHUYECKUX
JIIEMEHTOB

J.. Menaeneena

3

Xumuyeckuit amemeHT. Atom. Coctan
aTOMa, NU30TOMBL. DJIEKTPOHHAS
00010uKa. DHEPreTUYECKUE YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-onemenTsl. OCOOEHHOCTH
pacrnpeeneHus dIeKTPOHOB

10 Op6HTEUIHM B aTOMax MdJIbIX

PackpbiBaTh CMBICT U3y4aeMbIX
MOHATHH (BBISBIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATh UX
B3aMMOCBSI3b.

PackpbiBaTh CMBICT EPUOANYECKOTO
3akoHa /[. 1. Menaeneena

U JIEMOHCTPUPOBATh €T0




1 OONBIINX TIEPUOJIOB. DJIEKTPOHHAS
KOH(UTypaiusi aTOMOB.
[lepuoanueckuii 3aK0H

u [lepnoanyeckas cucteMa XUMUYECKUX
anemeHToB /1. 1. Menaeneena.

CBs3b EPUOANYECKOTO 3aKOHA

u [lepnoandeckoil CuCTEMbI XMMUYECKUX
IJIEMEHTOB C COBPEMEHHOM TEOPHUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX
Y CJIOXKHBIX BENIECTB MO IPynIam

U niepuoaam. 3Ha4eHUe NEePUOIUYECKOTO
3aKOHA ¥ CUCTEMBI XUMHUUYECKUX

CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U MMPOTHOCTHYECKYIO
(yHKIUN.

XapakTepu3oBaTh IEKTPOHHOE
CTPOCHUE ATOMOB XMMHYECKUX
9EMEHTOB 1—4 Mepuoa0B, UCIOIB3YS
MIOHATHSA S-, P-, d-DIEKTPOHHBIC
opOuTaIH, YHEPTreTUUECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XUMHYECKHUX
2JIEMEHTOB U UX COCIMHEHHUH

10 MEPUOJaM U rpynmnam
[lepnoauueckon CUCTEMBI

. . Menaeneena

anemeHToB /.M. MenaeneeBa B pa3BUTUU
HAYKH.

DKCIEepPUMEHTATBHBIE METOIbI

M3YUYCHUS BEILIECTB U UX MPEBPAIICHUMN:

¢ JleMOHCTpaumu:

Buaer Tabnun «Ilepuonnaeckas

cucTeMa XuMudeckux dnemenTon JI.U.
MenneneeBay»

1.2

Ctpoenue BeuiecTna.
Muoroo0pa3ue
BEIIECTB

CtpoeHue BemecTBa. XUMHUYECKAs CBSI3b.
Buabl (koBaneHTHas: HEOJsIpHAS

U TIOJISIPHAs, MOHHASA, METAJTUYECKas)

Y ME€XaHU3MbI 00pa30BaHUS XUMHUYECKON
CBs13U (OOMEHHBIN U JOHOPHO-
aKIEenTOpHBIN). BomopoaHas cBs3b.
BanenTtHOCTSB.

PackpbiBaTh CMBICIT N3y4a€MbIX MTOHATHU
(BBIIETATH UX XapaKTEPHBIC IPU3HAKH ) U
MIPUMEHSATH ITU TIOHSTHUS ITPU OTMMCAHUH
COCTaBa M CTPOCHMS BEIIECTB, JIJIS
O00BSICHEHUS OTICIbHBIX (PAKTOB U
SIBJICHUM.

OnpenensTe BUALI XUMAUYECKON CBS3H




DAEKTPOOTPHUIATEIHHOCTL. CTEneHb
okucieHusi. KaTHOHBI 1 aHUOHBI.
BemecTBa MonexysipHOTO

Y HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATUIECKUX PEIIETOK U
CBOICTBA BEIIIECTB.

[TonsiTHEe O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonuuecTBeHHbIC
XapaKTEPUCTUKU PACTBOPOB (MaccoBas
TIOJIsl BEIIIECTBA B PACTBOPE).
Knaccudukanus HeopraHudeckux

(KOBaJICHTHOM, HOHHOM,
METAIMYECKOU, BOJOPOIHOMN )

B COCIMHEHMUSIX; TUI KPUCTAIUIUUECKOU
pPEIETKN KOHKPETHOTO BENIECTBA.
OrnpenensiTe BAJIGHTHOCTh M CTENIEHD
OKHCJIEHUS] XUMUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3ITUYHOTO COCTABA.
[IpoBOIUTH BBIYKCIICHUS

C UCMOJIb30BAHUEM TOHATUS «MaCCOBas
JI0JIsl BEILIECTBA B PACTBOPEY.

Bnanets nzyyaeMbIMU XUMHUYECKUMU
MIOHATUSIMMU.

coenquuenun. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
DKCNEPUMEHTAIIbHBIE METO,IbI
W3y4€HUs BEUIECTB U UX MPEBPALICHUIL:
¢ JleMOHCTpaumu:

MOJENN KPUCTAJUTUYECKUX PELIETOK.
® PacyeTHble 3agaum:

pacueTsbl ¢ UCIOJIb30BAHUEM MTOHATUS
«MaccoBasi 10151 paCTBOPEHHOTO
BEIIECTBA»

OOBICHATH 3aBUCUIMOCTh CKOPOCTH
XUMHYECKOU PEAKIINK OT Pa3TMYHbIX
(dhakTopoB.

OnpenensTe XxapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
Bo3aeicTBus (mpuniu Jle [larense).
CocTaBnsTh ypaBHEHUS PEaKIIUN
pa3TMYHBIX TUIIOB; MOJTHBIC

Y COKpAIIICHHbIE YPAaBHEHUS PEaKITUii
MOHHOTO 00OMEHA, YYUTHIBAs YCIOBUS,
MIPY KOTOPBIX 3TH PEAKITUHN HIYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO bl TIO3HAHUS — MPOBEICHUE,
HAOJIIOICHNE U ONTUCAHUE XUMHUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIS

1 JTA0OPATOPHBIC OTBITHI, MPAKTHYECKUE




paboThI): MO OTIPEICIICHUIO CPEIbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 00OMEHA, BIMSIHUIO Pa3TUIHBIX
(hakTOpPOB HA CKOPOCTH PEAKITUH.
CrnenoBaTh paBUIIaM MOJTb30BAHUS
XUMHUYECKOU MOCYA0U 1 1ab0paTopHBIM
000pyI0BaHUEM.

[TpencTaBuaTh pe3yabTaThl XUMUYECKOTO
IKCIIEpUMEHTa B (hopme

1.3

XUMHYECKHE peaKknu

Xumunyeckast peakuusi. Knaccudukanms
XUMUYECKUX PEAKIUA B HEOPTaHUUECKOM
U OPTaHUYeCKON XUMHUU. 3aKOH
COXpPAHEHUSI MACChI BEIIECTB; 3aKOH
COXpAHEHUS U MPEBPAILCHUS YHEPTUU TTPU
XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT
pa3nuyHbIX (PAKTOPOB.

OOparumebie peakiu. XuMHIECKOe
paBHOBecue. PaKTOPHbI, BIUSIONINE HA
COCTOSTHUE XUMHUYECKOTO PABHOBECHSI.
[Ipunnun Jle Hlarense.
DNEKTPOIUTUYECKAS JUCCOIUAIIUS.
CwibHBIE U cra0bie dnekTpoauTel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB:

KHCJIasi, HEeUTpaibHasi, HIEJIOYHAas.

Bonopoausrii mokasarens (pH) pactBopa.
Peaxuun nonnoro ooMena

B OPraHUYECKOU U HEOPTAHUYECKOM
XUMUHU.
OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC

3aIIMCH ypaBHeHHﬁ COOTBCTCTBYHOLIHUX
peaKuHﬁ H OCJ1aThb BBIBOJABI HA UX
OCHOBC.

HpOBOL[HTB BBIYHCIICHHUA

10 YpaBHCHHUAM XUMHWYCCKHX peElKL[Hﬁ, B




peakuuu. [lonsitue 06 anexTposnse
pacIuIaBoB U pacTBOPOB COJEH.
[Ipumenenue rneKTpoIn3a.
DKCNEPUMEHTAIIbHBIE METO,IbI
W3YUYCHHUS BEIIECTB U UX MMPEBPAILICHUI:
¢ JleMOHCTpaumu:
| pasnokeHne MepoKCHAA BOIOPOA B
MPUCYTCTBUU KaTaau3aTopa.
¢ JIaBopaTOpHBIE OTBITHI:

- TPOBEACHUE PEAKINl HOHHOTO
oOMeHa;

- OIpeeNeHnue Cpebl PACTBOPOB
BEIIIECTB C IOMOIIbIO YHUBEPCAILHOTO
HH]TUKATOPA.
® [IpakTuueckue paboOTHI:

No 1. Bnusitnue pa3znuyHbix (hakTOpoB HA
CKOPOCTh XMMUYECKOM PEeaKIIUH.
® PacueTHbIE 33/1aUu:

pacyeThl MO YPAaBHEHUSIM XUMHUECKUX
peakiiuii, B TOM 4HCIie
TEPMOXUMHUUYECKUE PACUETHI

TOM YHUCJIC TCPMOXHUMHYCCKHC PACYCThLI

Hroro no pazaeny
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Paznen 2. Heopranmuyeckasi XuMusi




2.1

MeTtanisl

Mertasnsl. Ilonoxxenue MmeTaiaoB

B [leproanueckoi cucTeMe XMMUYECKUX
3JIEMEHTOB.

OCO0EHHOCTH CTPOCHUS IICKTPOHHBIX
000JI04E€K aTOMOB METAJIJIOB.

OO6mue ¢pu3nuecKue CBOMCTBA
METaJIJIOB.

[IpumeHeHne METAIIIOB B OBITY, IPUPOJIC
u Texuuke. CIjiaBel METAIIOB.
DIEKTPOXUMUUCCKUM Pl HAMPSHKEHUM

METAJIJIOB. OO01mue CITO0COOBI
MOTYYCHHUSI METAJJIOB. Koppo3sus
METAJLJIOB.

Crioco0sI 3aUTRI OT KOPPO3HUH.
OO1mas xapakTepUCTUKA METAIOB
riaBHBIX noarpyni (IA-rpynma,
[TA-rpynma) [lepuoanyueckoit CUCTEMBI
XUMUYECKUX DJIEMEHTOB.
AnroMuauA. AM(OTEpHBIE CBOMCTBA
OKCH/Ia Y TUJPOKCHU/IA ATFOMUHUS.
OO1mas xapakTepUCTUKA METAIOB
no0ouHeIX moarpyti (b-rpyrm)
[lepnoanueckou CUCTEMBI
XUMUYECKUX DJIEMEHTOB: M€/Ib,
LUHK, XPOM, HKEJIE30.

Baxuenmme coeuHeHUs METAJLIOB
(OKCHJIBI, TUAPOKCHIBI, COJIN).

PackpbiBaTh CMBICT H3y4aeMBbIX
MOHSATUM (BBIJIEISATH UX XaPAKTEPHBIE
MPU3HAKU) U IPUMEHSTH ITH MOHATHUSA
MIPU OMHMCAHUU COCTaBA M CTPOCHHUS
BEILIECTB, JJI1 OOBSICHEHUS OT/ACIIbHBIX
(hakTOB M SBICHUM.

OOBACHATH 00IINE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 2JIEMEHTOB —
METAJIJIOB U UX COCIMHEHUN C y4eTOM
CTPOCHUS UX aTOMOB U TIOJIOKEHUS

B [lepuoanyeckoun cucreme
XUMUYECKUX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBath (OMUCHIBATE) 00IIHE
XUMUYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIINX COCTUHEHUM, TOITBEPK/Ias
ITO ONMUCAHUE TPUMEPAMHU YPABHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peakiuil; IPUMEHEHNE METaJIII0B

B Pa3/IMYHBIX 00JACTAX, a TAKIKE
UCIIONB30BAHUE UX ISl CO3AHUS
COBPEMEHHBIX MAaTE€pPUATIOB

Y TEXHOJIOTUM.

OnuchiBaTh CIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3HH.

PackpbiBaTh CyNIHOCTH OKUCTUTENBHO-




IKCNePUMEHTAIbHbIE METO/AbI
U3y4YeHHs BelleCTB U UX NpeBpallleHHil:
¢ JleMOHCTpanuu:

- KoJuieKuus «MeTansl U CIIaBb».

¢ JIaBopaTOpHBIE OTBITHI:

- B3aUMOJICMCTBHE TUAPOKCH/IA
QIIOMUHHUS C PACTBOPAMU KUCIIOT

U LICJI0YEH;

- KAQUEeCTBEHHBIE PEAKIIMU HA KATUOHbI
METAJLJIOB.

¢ [IpakTuueckue paboOTHI:

No 2. PemieHue skcriepuMeHTaIbHBIX
3agad 1o teme «MeTamiby.

® PacueTHble 3a1auu:

- pacyeThl Macchl (00bEMa, KOTUYECTBA
BEIIIECTBA) MPOJIYKTA PEeaKIUU, €CIIn
OZIHO M3 BEILECTB JJaHO B BUJIE PACTBOpPA
C OIPEIENIEHHOW MAaCCOBOU JONEU
PaCTBOPEHHOTO BEILECTBA

BOCCTaHOBUTEIIBHBIX PEAKITU
MOCPEJICTBOM COCTaBIICHUS
HJIEKTPOHHOTO OallaHca ITUX PEaAKITHi.
[TpoBoauTh peakiuu,
MO/ITBEPKIAIOIIUE XapaKTePHBIC
CBOMCTBA W3y4YaeMbIX BEIIIECTB,
pacmno3HaBaTh OMBITHLIM ITYTEM HOHBI
METaJIOB, TPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO bl TIO3HAHUS — MPOBEICHUE,
HAOJIFOICHUE W ONTUCAHUE XUMHUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIS

1 JTa0OPATOPHBIC OTBITHI, MPAKTHIECKUE
paboThI).

[TpencTaBiaTh pe3ynabTaThl
XUMHYECKOTO IKCIIEPUMEHTA B (hopMe
3aMKUCH YPAaBHEHUH COOTBETCTBYIOIINX
peaKIuii U AeaTh BEIBOBI HA UX
OCHOBE.

CrnenoBaTh paBUIIaM MOJTb30BAHUS
XUMHUYECKOU MOCY0U U 1a00paTOPHBIM
000pyIOBaHUEM.

[TpoBOIUTE BBHIYHUCTICHUS

M0 YPaBHEHUSM XUMUYECKHUX PEAKITUH.
CaMocCTOATEBHO IAHUPOBATH

Y OCYIIECTBIISITH CBOIO MTO3HABATEIIBHYIO




NEeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B TPYMIOBON y4eOHOU
NEATEITbHOCTH

22

Hemetanibl

Hemerannel. IlonoxeHne HEMETALIOB

B [leproanueckoi cucTeMe XMMUYECKUX
anemeHToB /.M. Menaeneena

1 OCOOEHHOCTH CTPOEHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJLIOB.
AJTOTpOTIHS HEMETAIIIOB (Ha IpUMepe

KHCJIOpo/1a, cepbl, pocdopa u yriaepomaa).

XUMHYECKHE CBOMCTBA BAXKHEHUIIINX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, A30Ta,
dbochopa, yraepoaa u KpemMHuUs ).
OKcHIbl HEMETAJUIOB.
Kucnopoacoaepskaiine KUcaoThI.
Bonopoanwie coequnenus
HEMETAJIOB.

IKCNEePUMEHTAIbHbIE METO/bI
U3Y4YeHHUs BellecTB

U UX NpeBpalleHui:

¢ JleMOHCTpanuu:

- 00pa3ibl HEeMETAJLIOB,

- B3aMMOJCHCTBHE MEJHU C a30THOU
KHUCJIOTOM Pa3IMYHON KOHIICHTPAIIUHU.
¢ JlaGopaTOpHBIC OTBITHI:

- KQUECTBCHHBIC PEAKIIUU HA AHUOHBI
1 KaTHOH aMMOHHSI.

PackpbiBaTh CMBICT H3y4aeMBbIX
MOHSATUM (BBIJIEISATH UX XaPAKTEPHBIE
MPU3HAKU) U IPUMEHSThH ITU MOHATHUS
MIPU OMHMCAHUU COCTaBA M CTPOCHHUS
BEILIECTB, JJI1 OOBSICHEHUS OT/ACIIbHBIX
(hakTOB M SBICHUM.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHHU CBOMCTB HEMETAJLIOB

U UX COCIMHEHUM C yYETOM CTPOCHHUS
UX aTOMOB U MOJIOKEHHUS

B [lepuoanyeckon cucreme
XUMUYECKUX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBath (OMUCHIBATE) 00IIHE
XUMUYECKHE CBOMCTBA HEMETAJIIOB, X
BOKHEUIINX COCTUHEHUM, TOITBEPK/Ias
ITO ONMUCAHUE TPUMEPAMHU YPABHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIIUHu.

XapakTepu30BaTh BIUSHUE HEMETAIIOB
U UX COCIMHEHUN Ha KUBbIE
OpTaHU3Mbl; OITUCHIBATH MPUMEHEHUE
B Pa3/IMUHBIX O0JACTAX MPAKTUYECKON
NEeSATETbHOCTU YEI0BEKA.




¢ [IpakTuyeckue pabOTHI:

No 3. Pemienue skcriepuMeHTAIbHBIX
3ama4 o TeMe «HemeTtambn).

® PacyeTHbIE 3a]a4U:

- pacyeThl MacChl BENIECTBA

W 00beMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

UM 00bEMY OJTHOTO M3 YYaCTBYIOIIHUX
B PEAKIIUU BEIIECTB; PACYEThI MACCHI
(oOBema, KoJMUeCTBA BENIESCTBA)
MPOIYKTOB PEAKIIUU, ECITH OTHO

U3 BEIIECTB NUMEET MPUMECH
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CBs13b
HEOPTraHUYCCKUX
U OpPraHUYeCKuX
BEILIECTB

Heoprannueckue u opranuueckue
kucnotel. Heopranumueckue

U OPraHUYECKHUE OCHOBAHHSI.
AMdoTepHbIe HEOPTrAaHUYECKHE

Y OPTraHUYECKHUE COECTUHEHHUS.
['enernueckas CBsI3b HEOPraHUYECKUX
Y OPTraHUYECKUX BEUIECTB

[ToaTBepkaaTh CyLIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKITY
HEOPraHUYECKUMU BENIIECTBAMU

C NMOMOILIBIO YPaBHEHUMU
COOTBETCTBYIOIIMX XUMHYECKUX
pEaKIIUHu.

PackpbiBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBHUTEBHBIX PEAKIIUN
MOCPEACTBOM COCTABJICHUS
ANEKTPOHHOTO OanaHca ITUX PEAKIIUM.
[IpoBoauTh peakuuu,
MOATBEPKAIOIINE XAPAKTEPHBIE
CBOIMCTBA U3YYaE€MbIX BELIECTB,
pacro3HaBaTh OMbITHBIM IyTEM
AQHHUOHBI, MPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TTIO3HAHUS — IPOBEJICHUE,
HA0MI0/ICHUE U OTUCAHUE XUMUYECKOTO
IKCTIIEPUMEHTA (JEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).




[IpencraBnaTh pe3ynbTaThl
XUMHUYECKOTO IKCIepUMeHTa B (hopme
3alMCH YPABHEHUN COOTBETCTBYIOLIUX
peaKkuuid U J1eJ1aTh BBIBO/IbI HA UX
OCHOBE.

Hroro no pazaeny

17

Pasznea 3. XumMus 1 :KU3Hb




3.1.

XUMUSA U )KU3HBb

Ponps xuMuu B o0ecrieyeHUN
JKOJIOTUYECKOU, JHEPTETUYECKOUN

Y MHIIEBON 0€30MaCHOCTH, PA3BUTHH
MmeauiuHbl. [loHsATHE 0 HAYUYHBIX
METOJaX IO3HAHUS BEIISCTB

U XUMUYECKUX PEAKIIUMN.
[IpencraBnenus 00 00X HAYYHBIX
MPUHINUIIAX MPOMBIIIJICHHOTO TOTYYEHUS
BOKHEUIIINX BEIECTB (HA IpUMeEpax
MPOU3BOJCTBA AMMHAKa, CEPHOM
KHCJIOTBI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MATEPUATIOB
U XUMUYECKUX PEAKIIMN: XUMHUS

U 3JI0POBbE YEJIOBEKA; MPABUJIA
HCIIOJIb30BAHUS JIEKAPCTBEHHBIX

PackpbiBaTh poib XUMUM B pEIIEHUU
IHEPTreTUUECKUX, CHIPBEBBIX

1 DKOJIOTHYECKHUX MPooIemM
YeJIOBEUECTBA, ONMUCHLIBATH OCHOBHBIC
HaNpaBJICHUS PA3BUTUSI XUMUYECKOU
HAayKHU ¥ TEXHOJIOTHUH.

[IpumensaTs mpaBuia 6€30MacHOTO
oOpareHus ¢ BeIeCTBAMH,
HUCMOJIB3YEMbIMU B TOBCEHEBHOM
YKU3HH, TIPABUJIA MOBEICHUS B 1IEIAX
cOepeKeHHs 3J0POBhS U OKPYKAIOIICH
MIPUPOJTHOM CPeJibl; MOHUMATHL BPE]
(omacHOCTH) BO3/ICHCTBUS HA KUBBIC
OPTraHU3MBbI ONIPE/ICICHHBIX BEUIECCTB
cmeic nokasartens 111K, nosicHsaTs

MpenapaToB; NpaBuiia
0€30macHOr0 UCTOIb30BAHUS
MpenapaToB OBITOBOM XUMUU B
MOBCEAHEBHOM KU3HHU.
briToBas xumunueckas
rPaMOTHOCTD

Ha MMpUMepax CrocoObl YMEHBIIIEHUS U
MPENOTBPAIICHUS UX BPEIHOTO
BO3/ICHUCTBHUSI.

AHaNMM3UPOBATh U KPUTUUECKU
OIIEHUBATh MH(OPMAITHIO, CBI3aHHYIO C
XUMUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM HA COCTOSIHUE OKPYKaAKOIICH
Cpe/ibl.

Hcnonb30BaTh NMOJIy4eHHbIC 3HAHUS U
MpeCTaBIeHUs 0 chepax
NEATEIbHOCTHU, CBSA3aHHBIX C HAYKOM U
COBPEMEHHBIMU TEXHOJIOTUSIMU, KaK
OCHOBY JIJIsl ODUEHTAIIMU B BEIOOPE CBOECH




Oynaymien mpodeccuoHaTbHOM

TS TEIbHOCTH.

[TpyHUMAaTE ydacTue B 00CYXICHUU
po0IeM XUMHUYECKON U IKOJIOTHIECKOM
HATNIPABJICHHOCTHU, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpodIeMe

W TIpeIIaraTh BO3MOJKHBIE TTyTH €€
pereHust

Hroro no pazaeny

OBIIEE KOJIMYECTBO
HYACOB I10 [TPOIT'PAMME
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INNEPEYEHb (KOAUD®UKATOP) PACITIPEAEJEHHBIX 1O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSI
OCHOBHO#M OBPA30OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUSA 11O XUMHUU

B denepanbHbiXx W perMoHaNbHBIX MPOIEAYpax OLEHKH KadecTBa OOpa3oBaHUS
UCIONIB3YETCA MepeueHb (KoAu(dUKaTOp) paclpee/eHHbIX MO KIaccaM MPOBEPSIEMBbIX
TpeOOBaHUM K pe3yiabTaTaM OCBOEHUS OCHOBHOM 00pa30BaTEeNbHOM MPOTPAMMBI
cpeaHero 001iero oopa3oBaHus U YIEMEHTOB COJIEPIKAHUS IO XUMHH.

10 KJIACC

IIpoBepsiemble TpeDOBAHUSA K pe3yJibTaTaM 0CBOEHHsI OCHOBHOI 00pa3oBaTesIbHOM
POrpaMMsl

Kon [IpoBepsieMbie TPEIMETHBIE PE3YJILTATHl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTEIBLHOM MPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHUs
pe3yJibTara
1 TeopeTnyeckrue OCHOBBI OPTraHUYECKON XUMUHU
1.1 CdopmMupOBaHHOCTH TPEACTABICHUN O XMMUUYECKOW COCTABIISIOLICH

€CTECTBCHHO-HAYYHON KApTUHBI MHUpPA, POJA XUMHU B IO3HAHUU
SBJICHUN TPUPOJAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM
JUISL pEIIeHUs MPAKTUYECKUX 3a/1ad M IKOJOTUYECKH 0OOCHOBAHHOIO
OTHOUIEHHUS K CBOEMY 310POBBIO U IPUPOJAHOM Cpeae

1.2 Bnagenue CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpAs BKIIKOYAET:
OCHOBOIIOJIAraloOIINe TTOHSITUSA (Monekyna, BaJICHTHOCTD,
IIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUUYECKAs CBS3b,
MOJIb, MOJISIpDHAs Macca, MOJSPHBIA O0BEM, YTJICPOIHBIA CKEJNET,
(GyHKIIMOHANIBHASL ~ TPYIIA,  pajauKal, H30MEpHUs,  HU30MEpHI,
TOMOJIOTUYECKUI  psifi, TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOI-
¥ a30TCOJIepIKAIINEe COSAUHECHUS, OMOJOTHYECKH aKTHBHBIC BEIISCTBA
(YrneBojibl, JKHPBI, OCJIKW), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIC COCIMHEHUs); TEOPHUU U 3aKOHBI (TEopHs
XHMHYECKOTO CTPOEHHsS opraHumveckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BbIK XUMHU, (HAKTOTOTHYECCKHUE
CBEJICHHS O CBOWMCTBaxX, COCTaBe, TIOJYUYCHHUH U 0O€30MacHOM
UCMOJIb30BAHUN BAXKHEUIIIMX HEOPraHUYECKUX U OPraHUYECKHX
BEILIECTB B OBITY U MPAKTUYECKOU ICATETBHOCTH YEI0OBEKa




1.3

ChopMHpOBAHHOCT, yMEHUM BBISIBISATH XapaKTEpHbIE MPU3HAKU
NOHATUM,  yCTAHABIMBATh WX  B3aUMOCBS3b,  HUCMOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS IPU OMNMCAHUM COCTABA, CTPOECHUSA U
NPEBPAILCHUNA OPraHUYECKUX COCTMHEHUM

1.4

ChopMrpoBaHHOCTH YMEHHH UCMOIB30BaTh XUMHUUECKYI0 CUMBOIIUKY
JUIS COCTABJICHUS MOJICKYISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOMH,
COKpamieHHoi) (opMyn OpraHMYeCKMX BEIIECTB U YPaBHEHHM
XUMHUYECKUX  pEaKlMi,  M3rOTaBIMBaThb  MOJEIU  MOJEKYII
OpPraHUYEeCKUX BEIIECTB [ WUIIOCTPAUUM HMX XHUMUUYECKOTO H
IPOCTPAHCTBEHHOTO CTPOEHHUS




1.5

ChopMHUPOBAHHOCTh ~ YMEHHE  YCTAaHABJIMBATh  MPHUHAJJICKHOCTD
M3yYEHHBIX OPraHUYeCKHX BEIECTB MO HUX COCTaBy U CTPOCHHUIO K
OTNIpe/ICJICHHOMY Kjaccy (Tpymrme) coeAuHeHuid (yriaeBOIOpOIbI,
KUCJIOPOJ W a30TCOJIEPKALINE COCTUHEHHS, BBICOKOMOJICKYJISIPHBIC
COCIUHCHMSI), JaBaTh MM  Ha3BaHWs 1O  CHCTEMAaTHYCCKOU
Homenkiarype (IUPAC)

1.5

ChopMrpOBaHHOCTH YMEHUS OMPEAEISITh BUJIbI XUMUYECKON CBSI3U B
OpPTraHUYECKUX COCTUHEHUSX (OIMHAPHBIE U KPATHBIC)




1.6

ChopMHpOBAHHOCT YMEHHUSI MNPUMEHATH: TMOJOXKEHUS TEOPUH
CTpOeHHsI opraHndeckux BemiecTB A.M. byTiepoBa 1yisi 00bsiICHEHUS
3aBUCUMOCTU CBOMCTB BEUIECTB OT UX COCTABa U CTPOECHUS; 3aKOH
COXPAHEHHUsI MACCHI BEILIECTB

yrHeBD,[[OpOIlBI. KHCHODD,[[COI[GP}K&H_[HG H dA30TCOACPKAITHEC
OpraHu4cCKHuc COCIUHCHHAA. BLICOKOMOHGKyJIHpHBIe COCIHUHCHHA




2.1

ChopmMupoBaHHOCTh YMEHHA TPUBOJUTH TPUBHAIBHBIC HA3BAHUS
OTJIENBHBIX OPTAHMYECKUX BEMIECTB (ITUJICH, MPOMWICH, alleTUIICH,
ITWJICHTJIUKOJIb, TJULEPUH, (PeHo, (GopMambAeruil, areTaibIeru,
MypaBbHHAs KHUCJIOTa, YKCYCHas KHCJIOTa, OJEWHOBAas KHUCIIOTa,
CTeapUHOBAs KHUCJIOTa, TIIOKO3a, (PPyKTO3a, Kpaxmani, IeJUTINI03a,
TJTUIHH)

22

ChopMHpOBaHHOCTE YMEHHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHE,
(U3NYCCKHEe M XMMHUYCCKHE CBONCTBA THIIUYHBIX MPEICTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, ATaH, JTUJICH,
NpONWJIEH, aleTwieH, OyrtaaueH-1,3, metunOyrtaauen-1,3, OenHzon,
METAHOJI, ATAHOJI, YTHWICHTJIUKOJIb, TJULEPUH, (PEHOJ, aleTalIbICTHI,
MypaBbUHAs U YKCYCHas KHCIIOTHI, TJIFOKO3a, KpaxMmall, IEJUII0JI03a,
aMUHOYKCYCHasi KUCIIOTA)
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ChopMHrpOBaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHUUECKYIO CBS3b
MEXKJy TUIHWYHBIMU  MOPEACTABUTEISAMHU  PA3JIMUHBIX  KJIACCOB
OpraHNYEeCKUX BEIIIECTB ypaBHEHUSAMU COOTBETCTBYIOIINX
XUMUYECKUX PEAKIIUNA ¢ UCTIONIb30BAHUEM CTPYKTYPHBIX (GOpMYyIT

24

ChopmMupoBaHHOCTE ~ YMEHUSA XapaKTepu30BaTh UCTOYHUKH
YIJIEBOJOPOJIHOTO CHIPBs (He(PTh, MPUPOIHBINA Ta3, Yrojib), CIIOCOOBI
UX TepepadOTKM ¥ TMPAKTHYECKOe TNPUMEHEHHE MPOJYKTOB
nepepadoTKu




XUMUSA ¥ )KU3HB. PacueTsl

3.1

ChopMHpOBAHHOCT, yMEHUW BIANETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJAX HAYYHOrO IIO3HAHUS, HCMOJIb3YEMbIX B XHUMHU
Opy U3YYEHUM BEIIECTB U XUMHUYECKUX SsBJICHUN (HAOIIOIEeHHE,
U3MEpPEeHHE,  OKCHEPUMEHT,  MOJCIHUPOBAHHUE),  HUCIOJIb30BAThH
CUCTEMHBIC XUMMYECKHE 3HAHUS Uil NPUHATHS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyalUsIX, CBS3aHHBIX C BEUIECTBAMH U UX
IPUMEHEHUEM
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ChopMHupoBaHHOCT, yMEHUN COOMIOATh TMpaBWiia MOJb30BAHUS
XUMUYECKOM MOCYyI0N U 1abopaTopHbIM O0OpPYJAOBaHUEM, a TAKKE
npaBujia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUAMHU
0 BBIMOJIHEHUIO Ta00PATOPHBIX XUMHUECKUX OTBITOB

33

ChopMHpOBAHHOCT, ~ YMEHHUM  TUIAHUPOBATH U BBITMOJHATH
XUMHUYECKUN HKCIEPUMEHT (mpeBpateHus OPraHUuYEeCKUX
BCILIECTB NPU HArpEBAHWU, MOJIYUYCHHE OJTHIEHA M M3YYEHHUE €r0
CBOWMCTB, KAQYECTBEHHbIE PEAKUMM  OPraHUYECKUX  BEILIECTB,
JneHaTypaius OelIKOB MPU HArpeBaHUU, IIBETHHIE DPEAKIMH OEIKOB)
B COOTBETCTBMM C TMpPABUIAMU TEXHUKU O€30MacHOCTU TIpH
oOpanieHuH C BEHIECTBAMU U JA0OpPAaTOPHBIM 00OpYHOBaHUEM;
OPEACTABIATh PE3yNbTAThl XMMHUECKOTO JKCIepumeHTa B dopme
3alMCU YPAaBHEHUW COOTBETCTBYIOIUX pPEaKIMil U (HOpMyIHpPOBATH
BBIBO/Ibl HA OCHOBE ITUX PE3YyJIbTATOB
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CdopmrpoBaHHOCTH YMEHUI MPOBOJUTD BBIUUCIICHUSI TIO
XUMUYECKUM YPaBHEHUSIM (MAaccChl, 00bEeMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bemy,
KOJIUYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WJIU MPOIYKTOB PEAKIIUHU )

3.5

CdopmrpoBaHHOCTH YMEHUI KPUTHUYECKH aHAJIU3UPOBATDH
XUMUYECKYI0 HH(MOpMAIUIO, MOJYy4aeMyl U3 Pa3HbIX HMCTOYHUKOB
(cpenctBa maccoBoi uH(popmaiuu, cetb UHTEpHET U Ipyrue)




3.6

ChopmupoBaHHOCT, yMEHUN COONIOAATh MpaBUIA IKOJIOTUYECKH
1[e71€CO00Pa3HOr0 MOBEACHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B
LEIsAX COXPAHEHMS CBOETO 3A0POBbS M OKPYXKAIOUIEH HPUPOAHOM
Cpeabl, OCO3HABATh OMACHOCTb BO3/ICMCTBUS HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAsl CMbICI TTOKAa3aTeNs
[IJIK (mpemenbHO AOMYCTUMOW  KOHIIEHTpAIMU), TMOSACHIThL HA
npuMepax CrnocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICMCTBUSI HA OPTaHU3M 4YEJIOBEKA

IlpoBepsieMble YJIeMEHTHI COIePKAHUSI

Kon

[IpoBepsieMblid JIEMEHT COAEPKAHUSA

1

TeOpeTHHCCKHe OCHOBBI OpFaHHHECKDﬁ XHUMHH

1.1

Hpe,[[MeT OpI‘ElHH‘IeCKOﬁ XUMHUHU: €€ BOSHHKHOBCHHUEC, PA3BUTHC U 3HAYCHUC
B MNOJIYYCHHMH HOBBIX BCIICCTB W MATCPHAIIOB. TerHH CTpOCHHA
OpraHrM4YCCKHUX COCIMHEHUH A.M. ByTHepOBa, €€ OCHOBHBIC ITOJIOKCHHA

1.2

CtpykrypHble (POpMyNbl OpraHUYeCKuX BemiecTB. ['omonorusi, u3oMepusi.
XUMHUYECKas CBSI3b B OPraHUYECKUX COCAUHEHUSIX — OJUHAPHBIE U KPATHBIC
ces3u. [IpencraBnenne o knaccudukauu OpraHUYECKUX BEIIECTB

1.3

Homenknarypa OPTraHUYECKUX COEIMHEHU (cucTemaTuueckas)
W TPUBHAIbHBIC HA3BAHUSA BAXKHEWIIMX TMPEICTABUTENEN  KJIACCOB
OPraHUYECKUX BEIIECTB

YrneBonopoibl

2.1

AJIKaHbI: COCTaB M CTPOECHUE, TOMOJIOTHYECKUM psaa. MeraH u sTaH —
MPOCTEHIINE MPEACTABUTENN aJIKAHOB: (PU3HMYECKUE U XUMUYECKHUE
CBOMCTBA (peakiMM 3aMENIEHUs U TOPEHHUs), HAXOXKICHUE B MPHUPO/IE,
MOJy4YEHUE U MPUMEHEHUE

22

AJIKEHBI: COCTaB U CTpOCHHC, TOMOJIOTHYECKUU pAn. DTUNEH U IMMPOIIHJIICH —
HpOCTGﬁHIHB MpcACTABUTCIIM  dJIKCHOB! (1)H3H‘IGCKHG H XHUMHYCCKHC
CBOMCTBA (peaKI_IHH THAPpHUPOBAHUA, TAJIOICHHPOBAHUA, THAPATAIIHUH,
OKHCJICHHUA U HDHHMEpHBaHHH), MMOJIY4YCHHUC U IPHMCHCHHUC

23

Ankanuensl: OytagueH-1,3 u metwiOyTaaueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE  CBoiicTBa  (peakumst  monumepu3anuu).  [lomyueHue
CHHTETUYECKOTO Kay4dyKa ¥ PEe3HHBI
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AJNKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHYECKUU psi.
ALIETUNIEH — MPOCTEUIINN NPEACTABUTENL AJIKUHOB: COCTaB, CTPOCHHUE,
dbusnyeckue U XUMUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUIPATALIUU, TOPEHUS), TIOJIyYEHUE U IPUMEHEHUE

2.5

Apenbl. beHson: cocraB, cTpoeHue, puznueckue U XUMUYECKHE CBONCTBA
(peakiuu rajOreHUPOBAHUS U HUTPOBAHMS), MOJIYYEHHE U MPUMEHEHUE.
Tonyon: cocra, cTpoeHue, PuU3MUECKue U XUMHUUECKUE CBOMCTBA (peakiuu
raJIOTEeHUPOBAHUS M HUTPOBAHUS ), TIOTYyUYCHHUE U TPUMEHEHHE. TOKCUYHOCTh
apeHOB. ['eHeTHUecKast CBA3b MEXKIY YIJIEBOAOPOJAMH, MPUHAICKAIIUMU
K pa3JIU4YHbIM KJlaccam

2.6

[IpupogHbie MCTOYHUKU YIIIEBOAOPOAOB. [IpUpomHBIi Ta3 W TMOMyTHBIE
HeTaaeie ra3el. Hedts m ee mpoucxoxiaenue. CrocoObl mepepadoTku
He(THU: TeperoHka, KPEeKUHT (TEPMHYECKHH, KaTaTUTHYECKUH), THPOITH3.
[TpoaykTel mepepaboTku HePTH, UX TPUMEHEHHE B MPOMBIIIICHHOCTH U B
ObITy. KameHHBII yrois U IPOAYKTHI €r0 mepepadboTKu

KHCHOpOL[CO,[[ep)KaH_[He OpraHu4cCKHUC COCIUHCHUA

3.1

[IpenenbHble OOHOATOMHBIE CHOUPTBI. METaHON M OITAaHOJ: CTPOCHHUE,
dbusnyecKkue U XMMUYECKUE CBOMCTBA (PEaKIMU C AKTUBHBIMH METAJIJIAMH,
raJioreHOBOJOPOJAMHU, TOPEHUE), TPUMEHEeHHE. BoOpoIHbIE CBS3H MEKITY
MOJIEKYJIAaMU CIUPTOB. JIeWCTBME METaHOJAa W HTaHOJAa Ha OPraHU3M
yenoBeka. MHOroarOMHbIE  CHUPTHL.  ODTWICHTTIUKOIb W TIHUIEPUH:
cTpoeHue, (u3znyeckue M XUMHUUYECKHE CBOWMCTBA (B3aMMOJEUCTBUE CO
HIETIOYHBIMUA METAJUIAMHM, KAauyeCTBEHHAs pEakiusg Ha MHOTOaTOMHBbIE
crnupthl). JlelicTBue Ha opraHu3Mm uyenoBeka. [IpumeHenue rnuiepuHa u
ITUJICHTJIUKOJIS

32

®enomn: CTPOCHHE  MOJIEKYJbl, (PUZUYECKUEU XUMHUUYECKHE
cBoiicTBa. TokcuuHocth (heHoma. [Ipumenenue gpenomna

33

Anpaeruapl W KETOHBI. (I)DpMEUIL,[[el"H,[[, dlucTaabacTua: CTPOCHHC,
[bHBHLIeCKHG H XHMHYCCKHC CBOMCTBA (peElKI_[HH OKHCJIICHHUA H
BOCCTAaHOBIJICHHA, KAYCCTBCHHLBIC peaKI_IHH), MOJIY4YCHUC U IIPUMCHCHHUC

34

OQHOOCHOBHBIE TpeneNbHbIe KAapOOHOBBIE KHUCIOTHL. MypaBbUHAS U
YKCyCHasi KHUCJIOTBI: CTpoeHue, (GU3MUeCKHue M XUMHUYECKHE CBOMCTBA
(cBOMcTBA, OOmME [ Kjoacca KUCIOT, peakuus dTepudukanun),
nosyyeHue u mnpuMeHenne. CTeapuHOBAas W OJEWHOBAST KHUCIOTHI Kak
MPEJICTABUTENIM BBICIIMX KAapOOHOBBIX KHUCJIOT. MbITa Kak COJIM BBICIIMX




KapﬁOHOBLIX KHCJIOT, X MOKOIICC JICHCTBUE

3.5

Cnoxnble 2(upbl Kak NPOU3BOJHBIE KapOOHOBBIX KuCHOT. [maponus
cnoxkubix ddupoB. Kupel. ['maponus xupos. Ilpumenenue Kupos.
buonornueckast posnb KUpPOB

3.6

YrneBojbl:  cocTaB, Kiaccudukanus  yriieBoJoB  (MOHO-, M- |
nonucaxapuibl). [moko3a — mnpocTedimuii MOHOcaxapul: OCOOEHHOCTH
CTpOCHUsI  MOJIEKYJbl,  (u3HM4YecCKue U  XUMHYECKHE  CBOWCTBA
(B3aumopeiicteue ¢ ruapokcuaom meau (II), okucnenme ammuauHbIM

pactBopoM okcuma cepedpa (I), BoccraHoBiIeHHE, OpOKEHHE TIIIOKO3BI),
HaXOXKJEHUE B MPUPOJIE, TPUMEHEHUE, Onomorndeckas poib. DoTtocunTes.
@OpykTo3a kKak m3oMep MIIOKO3bl. Kpaxman u 1emtono3a Kak MpUpO/IHBIE
nosmMepbl. CTpoeHne Kpaxmaia U 1eJUTi0103b1. Ou3ndeckne u XuMU4ecKue
CBOWCTBA Kpaxmaina (THAPOIN3, KAYECTBEHHAS PEAKIIUs C HOJ0M)

A3OTCOL[€p)KElI_L[He OpraHru4YCcCKHC COCOIMHCHHA

4.1

AMMHOKHMCIIOTBI KaK an)OTepHBIe OpPraHuvYCCKHC COCOHMHCHHA. dusuueckKue
M XHMHYECKHME CBOMCTBA AaMHUHOKUCIOT (HE[ ImpuMepe PJ]HI.IHH&).
buonornueckoe 3HaueHue aMUHOKUCIOT. [lenTuanl

4.2

benku kak npupoaHbBIE BBICOKOMOIEKYJISIpHBIE coenuHeHus. l[lepBuunas,
BTOPUYHASL U TPETUUYHAS CTPYKTYypa OenkoB. XUMHUUECKUE CBOUCTBA OEIKOB:
TUAPOIIU3, IEHATYypalus, KAYeCTBEHHbIEC PEAKI[MU Ha OenKU

BBICOKOMOﬂeKyHHpHBIe COCIHHCHHA

5.1

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJICKYITAPHBIX COCIMHEHUN: MOHOMCD,
noJmmMmep, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPH3dllHH, CpPCIHAA
MOJICKYJIApPHAsA Macca. OcHOBHBIE MCTOOBbI CMHTC3d BBLICOKOMOJICKYIIAPHBIX
COCIMHECHUU — MOJIMMCPHU3ANHA W IMMOJTUKOHACHCALIUA

5.2

BKCHepHMeHTEUIBHLIC MCTOABI H3YYCHHA BCIICCTB H HX HpeBpameHHﬁ:
O3HAKOMIJICHHUE C O6pa3l_lElMH MNPpUPOAHBIX H HCKYCCTBCHHBIX BOJIOKOH,
I1aCTMaccC, KayuyKoB. HonyquHe CHHTCTHYCCKOI'O Kay4yKd H PC3HHbBI

11 KJIACC




IIpoBepsiemble TpeDOBAHUSA K pe3yJibTaTaM 0CBOEHHsI OCHOBHOI 00pa3oBaTesIbHOM

POrpaMMsl

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsieMble peAMETHBIEC PE3YIbTAThl OCBOCHUS OCHOBHOMU
00pa3oBaTEIbHON MPOTPAMMBI CPETHETO 00IIEro 00pa30BaHuUs

1

TEOpeTquCKHC OCHOBBI XUMHH

1.1

Brnanenue cucTteMOW XHUMHUYECKUX 3HAHUM, KOTOpAsh BKIIKOYAECT:
OCHOBOMOJIATAIONINE  TMOHATHS  (XUMHYECKUM  OJIEMEHT, aToM,
JIEKTpOHHAsi 000JouKa aroma, S-, p-, d-2JIEKTpOHHBIE OpOUTAIH
aTOMOB, HMOH, MOJIEKYJIa, BaJ€HTHOCTb, DJIEKTPOOTPHUIATEIBHOCTb,
CTCNEHb  OKHUCJIEHUS, XUMHUYECKass CBS3b, MOJb, MOJIIpHAas
Macca, MOJSPHBIM O00bEM, KpPUCTAIUIMYECKAss pEIIeTKA, THIIBI
XUMUYECKUX peakui (OKUCIUTEIbHO-BOCCTAHOBUTEINBHbBIC, JK30-
U DHIOTEPMUYECKHE, peaKklud HWOHHOTO oOoOMeHa), pacTBOD,
JIEKTPOJIUTHI, HEMIEKTPOIUTHI, HIEKTPOJIUTHYECKAS JUCCOLMALINS,
OKUCIIUTENh, BOCCTAHOBUTENb, CKOPOCTb XHUMHYECKOM peakiuu,
XUMHUYECKOE  paBHOBECHE); TEOPUM U 3aKOHBI  (Teopus
IEKTPOJIUTUUECKOW  JAUCCOLMALUH, [Tepuoanueckuii 3aKOH
JIL.. MenneneeBa, 3aKOH COXpPaHEHHsS MAcCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XUMHUHU, (DAKTOIOTUYECKUE  CBEIICHUS
O CBOMCTBaX, COCTaBe, MOJIy4EHHHU M O€30MaCHOM MCHOJIb30BAHUU
BAOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKA

1.2

ChopMHpOBAHHOCT, yYMEHUM BBISBIATH XapaKTEpHbIE MPU3IHAKU
U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHUM, MPUMEHATH COOTBETCTBYIOIINE
NOHATUS IIPU OINMCAHUM CTPOEHUSI M CBOMCTB HEOPTAHUYECKUX
BCILIECTB U UX NPEBPAIICHUN; BBISBIATh B3aUMOCBS3b XUMHUYECKUX
3HAHUW C MOHSATHUSIMU U MPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-
HAYyYHBIX IPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOAAMHM HAy4YHOTO T[IO3HAHUS BEUIECTB
U XUMHYECKUX SBICHUM (HAOIIO/IeHHE, WU3MEpPEHUe, IKCICPUMEHT,
MOJIETUPOBAHUE)

1.4

ChopmMupoBaHHOCTh yMEHHUH OMNpENeNsaTh BaJCHTHOCTh U CTETCHb
OKHUCJICHHS] XMMHYECKHX DJJIEMEHTOB B COCAMHEHHSIX Pa3IUYHOTO
COCTaBa, BHUJ XHUMHYECKOW CBs3W  (KOBaJieHTHas, HOHHA,
METAJUTHYECKas, BOJIOPOIHAS) B COCTMHEHUSIX, THIT KPUCTATTMYECKON
pENIeTKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJISIpPHAS, HOHHAS,
METaJITMIeCKast)




1.5

ChopMrpoBaHHOCTH YMEHUN OMPEAENATh XapaKTep Cpeibl B BOAHBIX
pacTBOpax HEOPTAaHUYECKUX COCAUHEHUN

1.6

ChopmMupoBaHHOCTh  yYMEHHS  KJIACCH(PUIIUPOBATH  XHUMHUYECKUE
peaKiuy Mo pa3IndHbIM IPHU3HAKAM (YUCITYy U COCTaBY PearupyroImx
BEMIECTB, TEIUIOBOMY 3G (dEeKTy peakiuu, H3MEHEHHUIO CTeneHen
OKHCJICHHSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIMHh,  YYaCTHIO
KaTajau3aTopa)

1.7

ChopMHpOBAHHOCTL YMEHHUM COCTABJSATh YPABHEHUS PpeaKIUN
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAIEHHBIC YPaBHEHUS PEAKLIUM
MOHHOTO OOMEHA, YYHUTHIBAsi YCJIOBUS, MPU KOTOPBIX 3THU PEaKIUU
UAYT A0 KOHLA

1.8

ChopmrpoBaHHOCTH YMEHUM MPOBOJUTDH PEAKIIUHU, TOATBEPKAAIOIINE
KAUECTBEHHBI COCTAaB pA3JIMYHbIX HEOPraHUYECKHUX BENIECTB,
pPacrno3HaBaTh OMNBITHBIM IMYTEM HOHBI, NPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

1.9

ChopMHupOBaHHOCTH YMEHHI PACKPBIBATh CYIIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaxkuuii IOCPEACTBOM COCTaBJICHUS
HIIEKTPOHHOTO OallaHca ITUX peaKkiui

1.10

ChopMupOBaHHOCTE  YMEHH OOBSICHSITh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU PEaKIuu OT Pa3IudHbIX (HaKTopoB




ChopmMupoBaHHOCTh yMEHHI OOBACHATH XapakTep CMEIICHUS
XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBUS
(mpuunun Jle [latense)

OOuras u HEOpraHU4YecKass XUMUs

2.1

CdopmMupoBaHHOCTh YMEHHH pacKpbIBaTh CMBICHI llepuoaudeckoro
3aKOHAa J.H. Menneneena u JIEMOHCTPUPOBATH ero
CHCTEeMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO M  IPOTHOCTHYECKYIO

byHKIIUN

22

ChopMuUpOBaHHOCTh  YMEHHMH  XapaKTEePU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX JJIeMEeHTOB 1 — 4 T1epuojoB
[lepuoanyeckon CHUCTEMBI XUMHYECKHUX AJIEMEHTOB J.N.
MeHneneeBa, UCMONb3ysd  TOHATHSA  «S-, p-, d-DIEKTPOHHBIC
opOuTanm,

(QHEPTETUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XMMHMYECKUX DJIEMEHTOB M MX COCAMHEHUI MO MEpUoaM u
rpynnam [lepuoguueckon cucTtemMbl XUMHYECKHX diieMeHTOB JI[.U.
MenpaeneeBa

23

CdopmMupOBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE
XUMUYECKHE CBOWCTBA HEOPTAaHWYECKUX BEHIECTB  Pa3IMYHBIX
KJIACCOB, TTOATBEPIKIAATH CYIIIECTBOBAHUE T€HETUYECKOMN CBSII3U MEXKITY
HEOPTraHMYECKUMHU  BEIIECTBAMH  C  TOMOINBIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

24

ChopMHpOBAHHOCT, YMEHUN  YCTAHABIUBATH IMPUHAICIKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTABY K ONPEACICHHOMY KJIACCy
(rpynme) coenuHeHuM (MpOCThIE BEIECTBA — METAJIJIbI U HEMETAILIHI,
OKCH/IbI, OCHOBAHUS1, KUCJIOTHI, aM()OTEPHBIE THAPOKCHUIbI, COJIH)




2.5

ChopMrpoBaHHOCTH YMEHHM UCIIOIB30BATH XUMUUECKYI0 CUMBOJIUKY
IS cocTaBieHus (opMya BEIIECTB M YPABHEHUM XHUMUYECKHUX
peakiuii, cucteMaruueckyo HoMmeHkIatypy (IUPAC) u tpuBuanibabie
Ha3BaHUs OT/EIbHBIX HEOPTraHUYECKUX BEIIEeCTB (yrapHblidi Ta3s,
YIJIEKUCIIBIM Ta3, aMMHAK, TallleHass WU3BECTb, HETralleHas W3BECTb,
NUTHEBAS COA, MTUPUT U IPYTHE)

2.6

CdopmMupOBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE
XUMUYECKHE CBOWCTBA HEOPTAaHWYECKUX BEHIECTB  Pa3IMYHBIX
KJIACCOB, TTOATBEPIKIAATH CYIIIECTBOBAHUE T€HETUYECKOMN CBSII3U MEXKITY
HEOPTraHMYECKUMHU  BEIIECTBAMH  C  TOMOINBIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

2.7

ChopMupOBaHHOCT, ~ yMEHUM  IUIAHUPOBATH W BBHINIOJIHSATH
XUMUYECKUN HKCIEPUMEHT (pa3jioKEHHUE MEPOKCHIa BOJIOPOJA B
NPUCYTCTBUHU KaTAJIU3aTOPa, ONPEICICHUE CPEIbl PACTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCAIBHOTO HWHAMKATOPA, BIHUSHUE PA3JIMYHBIX
(akTOpOB HAa CKOPOCTh XMMHUYECKOW pEaKIUU, PEaKIUu HOHHOTO
oOMeHa, KaueCTBEHHBbIE PEeaklnuy Ha Cyibdar-, KapOoHAT- U XJIOPHUI-
AHUOHBI, HA KATUOH AMMOHHMS, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/1a4
o TEMam

«Metamnb» u «HemeTtamib») B COOTBETCTBUM € MPABUIAMU TEXHUKU
0e30macHOCTU TpU OOpalleHuu C BelleCTBaMU U J1a0OPATOPHBIM
000py/I0BAHUEM; MPEACTABIATD pE3yJIbTaThI XUMHUUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHUM COOTBETCTBYIOIIHUX
peakiuit u GOpMyIHPOBATH BHIBObLI HA OCHOBE 3THX PE3YJIbTATOB

2.8

ChopmupoBaHHOCT, yMEHUN COONIONATH TIpaBUJIa TOJIL30BAHUS
XUMUYECKOM mocyoi u n1abopaTtopHbIM O0OPYIOBAHUEM, a TaKXKe
npaBujia 00pallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIHUSIMU
0 BBIMOJIHEHUIO Ta00PATOPHBIX XUMHUECKUX OTBITOB

29

ChopMHpOBAaHHOCT, ~ yMEHUW  XapaKTepuU30BaTb  XHUMHYECKHE
IPOLECCHI, JICKAIINE B OCHOBE MPOMBILIJIEHHOTO MOJYYEHUSI CEPHOU
KHCJIOThI, aMMHUaKa, a TakkKe cPOPMUPOBAHHOCTH MPEICTABICHUN

00 DGLHHX HAYYHBIX TIIPUHOUIIAX W IKOJIOTHYCCKHX HpO6J]6MElX
XHUMHYCCKOT'O ITPOHU3BOACTBA

XUMHUSA U )KU3Hb. PacueTsl




3.1

ChopMHrpOBaHHOCTH MPEACTABICHUN O XMMUYECKOW COCTABISIONIECH
€CTECTBCHHO-HAYYHON KAPTUHBI MHUpPA, POJU XUMHU B MO3HAHUHU
SBJICHUN TPUPOAbI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIMOHATBLHONW T'PAMOTHOCTH, HEOOXOAUMOMN
JUISL pEIIeHUs MPAKTUUECKUX 33/1a4 U JKOJIOTHYEeCKH 0OOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 310POBBIO U IPUPOJAHOM Cpeae

32

CdopmrpoBaHHOCTH YMEHUH KPUTUYECKHU AHAJIN3UPOBATh
XUMUYECKYI0 HH(MOPMAIIUIO, MOIYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccOBOM KOMMYHUKAIMU, c€Th HTEpHET U ipyrHe)

33

ChopmupoBaHHOCT yMEHUN COOJIOIATh MPaBHIa IKOJIOTHUYECKU
[eeCO00pPa3HOr0 TMOBEACHUS B OBITY U TPYAOBOM NEATENBbHOCTU
B LIEJISIX COXPAHEHUs] CBOETO 300POBbS M OKPYNKAIOIIEH MPUPOIHOU
cpenbl

34

Oco3HaBaTh OIACHOCTH BO3JICCTBUS HAa JKUBbLIC OpraHHu3MEI
OIIPCOCIICHHBIX  BCIICCTB, IIOHMMAsA CMBICII IIOKA3aTCIIA H,HK,
IMMOACHATL Hd IIPHMCpPAX CIIOCOOBI YMCHBIICHHUA W IIPCOOTBPALICHHA
HX BPCOHOTO BO3/CHCTBHUS HA OpraHvu3M 4YCJIOBCKaA

3.5

CdopmrpoBaHHOCTH YMEHUI MPOBOJUTD BBIUNCIICHUS
C UCIOJIb30BAHUEM TTOHATHUS «MACCOBast OISl BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKHX PEAKIHUSAX, MACChI
BEIECTBA WM 00beMa ra30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00beMy OJIHOTO W3 YYAaCTBYIOUIMX B PEAKIIMU BEIIECTB,
Tero0BOro A dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEILIECTB, MIPEBPALICHUS U COXPAHEHUS YHEPTUU

IIpoBepsieMble YJIeMEHTHI CO/IePKAHUS

Kon [IpoBepsieMblid JIEMEHT COAEPKAHUSA

| TeopeTnueckne OCHOBBI XUMHUU

1.1 XUMHAYECKUM IieMeHT. AToMm. Sapo aroMa, H30TOMBI. DIJIEKTPOHHAS
000J04Ka. DHEpPreTUYeCKHe YPOBHU, MOAYPOBHH. ATOMHBIE OpOUTAIH,
s-, p-, d-omementsl. (OcOOEHHOCTH  pacmpeneneHus  AIEKTPOHOB
Mo opoOuTasiM B aToMax »JJIEMEHTOB TMEPBBIX YETHIPEX TMEPUOJIOB.
DneKkTpoHHast KOH(DUrypaus aTOMOB

1.2 [Tepunonnueckuii 3akoH u [lepuoanyeckas cucreMa XMuMHUYECKUX JIIEMEHTOB

JIL.. MenneneeBa. CBs3p mepuoanueckoro 3akoHa u llepmomgmueckoit
cUCTEMBbI XxuMHuyeckux odiemMeHtoB J[.M. MenneneeBa ¢ COBpEMEHHOU
TEOpHEH CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMWCTB
XUMHYECKHUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB




Mo TpynmnaM U mepuojiaM. 3HAYeHUE MEPUOJAMYECKOTrO 3aKOHA B PA3BUTHHU
HayKu

1.3

Ctpoenue BeniecTBa. XUMHUECKas CBS3b. BHIBI XUMHUUYECKON CBS3H
(kOBaneHTHAsl HEMOJISIpHAS W TOJISIpHAsi, MOHHAsA, MeTaiuinyeckas). MoHsr:
KAaTHOHBI U aHUOHBI. MexaHu3mMbl 00pa30BaHUsl KOBAJEHTHOM XUMHUYECKON
cBsi3u (OOMEHHBIN U JOHOPHO-AKIENTOPHbIN). BomopoaHas cBsi3b

1.4

BaneHTHOCTB. BJ'IGKTPDOTPHLIEITGJ]BHOCTL. CrerneHnb OKUCIIEHUS

1.5

Bemectna MOJICKYJIAPDHOTO W  HCMOJICKYIIAPHOTO  CTPOCHHA. 3aKoH
MOCTOSHCTBA COCTaBa BEIIECTBA. [HIIBI KPHCTAJUIMYCCKHUX PCHICTOK.
3aBUCHUMOCTL CBOMCTBa BCHICCTB OT THIIA KpHCTaHHH‘IeCKOﬁ PCHICTKH.
Iloustue o AUCIICPCHBIX CUCTCMAX. McTtuHHBIE M KOJUIOMJIHBIC PaCTBOPLIL.
MaccoBas 10J1s1 BEIIeCTBA B pacTBOpC

1.6

Knaccuduxanus HeopraHUYECKUX COEIUHEHUM. Homenxknarypa
HEOPraHUYECKHUX BEILIECTB

1.7

XuMHUecKas pPCaKIuA. KJ’IE[CCH(I)HKE[I_IHH XHMHYCCKHX peaKuHﬁ B
HeopraHqucxoi’I H OpTaHquCKOﬁ XUMHHA. 3aKOH COXpaHCHHA MAaCChI
BCIICCTB, 3dKOH COXPdHCHHUA H IIPCBPAIICHUA DHCPIrHH IIPHU XUMHYCCKHX
peaKuAax

1.8

CKOpOCTB PEaKluH, €€ 3aBHCHMOCTDL OT PA3JIMYHBIX (bElKTOpOB

1.9

OOpatumble peakiuu. XUMU4Yeckoe paBHOBecue. MakTophl, BIUSIONINE HA
cocTossHue xumuueckoro pasHoecus. [Ipunnun Jle llatense




1.10

BJ'IGKTPOJIHTHIIGCKEUI JHUCCOHAaIlHs. CunpHple U ciaalOble SJICKTPOJIUTHI.
Cpeﬂa BOOHBIX PpPaCTBOPOB BCHICCTB. KHCJIIAs, HeﬁTpaﬂbHaﬂ, IIeJI04YHad.
Peakiyy MOHHOTO oOmeHa

OKHUCIIUTEIILHO-BOCCTAHOBUTEIILHBIE PCaKliH

HerTaHquCKaﬂ XHUMHA

2.1

Hemeramner. Ilomoxxenune HemetaiuioB B llepuommueckon cucrteme
xumudeckux sneMeHToB /.M. MengeneeBa u OCOOEHHOCTH CTPOSHHS
aToMOB. PU3NUECKUE CBOWCTBA HEMETAJIOB. AJIJTIOTPOIHS HEMETAIIIOB (HA
MpUMEpPe KUCIOopoa, cepol, hocdopa u yrieposia)

22

XVMMUYECKHE CBOMCTBA BAKHEUIUX HEMETALIOB (TaIOTEHOB, CEPHI, a30Ta,
dochopa, yraepoga W KpeMHHSI) W UX COCIAUHEHUM (OKCHJIOB,
KHCIIOPOJICOICPIKAIIUX KHUCIIOT, BOAOPOAHBIX coenuHeHuit). [IpuMenenue
BOKHEUIITUX HEMETAJUIOB M UX COCIMHECHUM

23

Mertamnel. [lTomoxxenue MeramnoB B [leproandeckoil CHCTEME XUMHYECKUX
anementoB J[.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DIICKTPOHHBIX
obosiouek atoMoB MeTauioB. OOmmue ¢u3MUecKHe CBOWCTBA METAJIJIOB.
CruiaBel METAJIIOB. DIIEKTPOXUMHYCCKUM PsiJT HATIPSHKCHUH METaIIIOB

24

XWUMHYECKHE CBOMCTBA BAKHEHIINX METAJIOB (HATpHM, KaJduid, KaJdbIIHH,
MarHui, aJlOMUHUN, IUHK, XPOM, JKEJIe30, Me/Ib) U UX coeauHeHui. O0mue
CIOCOOBI TTOy4YeHUs MeTallIoB. [I[puMeHeHne MeTauioB B OBITY U TEXHHUKE




2.5

I'eneTnueckas CBA3b HCOPIraHHYCCKHUX BCIICCTB, MMPpHUHAJICKAIIUX K
pa3iInYHbIM KJIaCCaM

XUMUSA U )KU3Hb

3.1

Ponp xumuu B oOecnieuennu BKDHOTHHGCKOﬁ, BHepFeTH‘IGCKDﬁ U MUILCBOM
6630HaCHOCTH, Pa3sBHUTHH MCIWUIIHHEL. [TonstTue o HaY4YHBIX MCTOOAaxX
IIO3HAHHA BECIICCTB U XUMHYCCKHX peaKuHﬁ
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Hpe,[[CTaBHeHHH 00 O6H],HX HAYYHBIX MPHHOUIIAX [IPOMBIINIJICHHOIO
MOJIYUCHHUA BaXHEHIIMX BeliecTB. YenoBek B MHUPC BCIICCTB U MATCPHUAIIOB!
Ba)KHEUIIINE CTPOUTCIILHBIC MaATCpHaJIbl, KOHCTPYKIIHOHHBLIC MATCpPHAJIBI,
KpaCKH, CTCKIIO, KEPpAMHUKA, MATCPHUAJIbI IJI4 3JICKTPOHUKH, HAHOMATCPHAJIIBI,
OpraHn4YCcCKHC U MUHCPAJIbHBIC y,[[OﬁpeHHH
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XuMus u 300pPOBLC 4YCJIIOBCKA. IIpaBUJIda HCIIOJIB30BAHHA JICKAPCTBCHHBIX
npcerapaTros, IpaBHAIIa 0€e30macHOr0 HMCIOJIb30BAHUS npcemnapaTroB OBITOBOM
XHMMHMHU B NOBCEIHECBHOM JKU3HU










