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MNOSCHUTEJBHASA 3AIINCKA

[IporpaMma 1o XuMUM Ha YpOBHE CpeHETO 00111ero 00pa3oBaHus pa3paboTaHa Ha
ocHoBe DenepasibHOr0 3ak0Ha OT 29.12.2012 Ne 273-D3 «O6 obpazoBaHuu B
Poccuiickoit @eneparuny, TpeOOBaHUMN K pe3ysibTaTaM OCBOSHUSI esiepanbHOi
oOpa3zoBaTeIbpHON MTpOTrpaMMbl cpeiHero odiero oopazopanus (POIT COO),
npeAcTaBieHHbIX B DenepaabHOM rocy1IapcCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE
COO, c yuérom Konnenuuu npenojiapaHus ydeOHOTO peameTa « XuMHUs» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peanusyomunx OCHOBHbIE
oOpa3zoBaTeabHbIE TPOTPAMMBbI, U OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHs
BocnuTanus B Poccuiickoit ®enepannu Ha nepuoa 10 2025 roga» (Pactiopsixenue
IIpaButennsctBa P® ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOIX0/I0B K pa3padOTKe MPOrpaMMBbl IO XUMUH, K OMIPEACIICHUIO O0IIIeH
cTpareruu oOy4eHUs, BOCIIUTAHUS U Pa3BUTHUS 00YJaIONTUXCS CPEICTBAMH YIEOHOTO
npeameta «Xumus» it 10—-11 kaccoB Ha 6a30BOM YpOBHE COCTaBUIU
koHrentyanbHblie nojoxkeHns ®I'OC COO o B3anM000yCIOBICHHOCTH IIEJICH,
coJiepKaHusl, pe3yJbTaTOB 00y4eHUs U TpeOOBAaHUM K YPOBHIO MTOJITOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBUM C TaHHBIMU MOJIOKEHUSIMU ITporpaMma 1mo XxuMuu (0a30BbIit
YPOBEHB) Ha YPOBHE CPEAHETO 00IIET0 00pa30BaHUS:
yCTaHaBJIMBAET 00513aTeIbHOE (MHBAPUAHTHOE) MIPEMETHOE COACPIKAHUE,
OTpeIeIIIeT KOJIMUYECTBEHHbIC U KAUECTBEHHbBIC €r0 XapaKTEPUCTUKU Ha KaXKIOM
ATare U3y4deHUs MpeaMeTa, peaycMaTpUBaeT MPUHIIUIIBI CTPYKTYPUPOBAHUS
COJICpKaHUS U PACIPEAEIICHUS €0 MO KJIaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca
AT MPUMEPHOE paclpeieieHHe YYeOHbIX YacoB M0 TEMAaTHUYECKUM pas3jiesiaMm,
PEKOMEHAYET MPUMEPHYIO MTOCIEA0BATEIBHOCTD U3YUEHHS OTAEIBbHBIX TEM Kypca €
Y4ETOM MEXKITPEAMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpoiiecca, BO3pacTHhIX oco0eHHocTel oOyyvaronuxest 10—11 kinaccos;

Ia€T METOUYECKYIO MHTEPIIPETALIMIO TeJIe U3yueHus NnpeamMeTa Ha YPOBHE
COBPEMEHHBIX TPHOPUTETOB B CUCTEME CPETHETO 0OIIEeTr0 00pa3oBaHus,
COJIEpKATENIbHOW XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI OCHOBHOM
00pa3oBaTenbHOM MPOrPaMMbI CPETHETO O0ITIeT0 00pa30BaHUs (TMYHOCTHBIX,
MeTaIpeAMETHBIX, TIPEIMETHBIX ), OCHOBHBIX BUIOB YUCOHO-TTO3HABATEILHON
JEeSATENBbHOCTH 00YYaIOLIErocs o OCBOCHUIO coiepxkanus npeamera. [lo Bcem
Ha3BaHHBIM MO3UIUSIM B IPOTPAMME MO0 XUMHUH COOJII0ICHA TPEEMCTBEHHOCTD C
benepanbHON pabodeit mporpaMMoii OCHOBHOTO OOIIIETO 0Opa30BaHUs 10 XUMHH
(mns 8-9 kaccoB 00pa3oBaTEIbHBIX OpraHU3aIiii, 0a30BbIM YPOBEHB).
XuMHueckoe 00pa3oBaHue, MOTYyYaeMOE BBIMTYCKHUKAMH 00111e00pa30oBaTeIbHOM
OpraHu3allNHU, SBJISETCS HEOTHEMIIEMOM YacThi0 UX 00pa30BaHHOCTU. OHO CITYKUT
3aBEPILAIOIINM 3TAMIOM peali3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE
KJTFOUEBBIX [IEHHOCTEW, MPUCYIIUX LIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHMsl.
OTH LEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS
MHUPOBO33pPEHUS U 00IIeH KyIbTYphl UETIOBEKA, a TAKIKE IKOJIOTHICCKU



00O0CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOIHOM cpene. Peannsyercs
XUMHUYECKOE 00pa3oBaHue 00yJaroNuXcsl Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus
CpeICTBaMU Y4eOHOT0 IpeaMeTa « XuMUs», CoIep>KaHue U TIOCTPOEHUE KOTOPOTO
onpeJeseHbl B MporpaMMe Mo XUMHUHM ¢ YYETOM CIIeHU(PUKN HAYKU XUMUH, €€
3HAYEHHUS B MO3HAHUU MPUPOJIbl U B MATEPUATBHON dKU3HU OOIIECTBA, a TAKXKE C
y4E€TOM OOIKX 1IeJIeH U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obiero oopaszosanus B Poccuiickoit @enepanuu. Tak,
Harpumep, npu GOpMHUPOBAHUHU COACPIKAHUS MTPEAMETa « XUMHUSD YUTECHbI
CJIEIyIOLIME TIOJIOKEHUS O ClielU(PUKE U 3HAYEHUN HAYKU XUMUHU.

XUMHSA KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 poJib B
COBPEMEHHOM LMBUIIN3ALIMH, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU KynbTypbl. OHa
BHOCHT CBOH BKJIaJ B POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBILUICHHUS, B
CO3/1aHKE LEIOCTHOIO MPEICTAaBICHHS 00 OKPYKaIOIIEM MUPE KaK O €IMHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOpoe (popMHUpyeTCs B XUMUHM HA OCHOBE TOHUMAHHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU TPUMEHEHUS.
TecHo B3auUMOAEICTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS cTana
HEOTHEMJIEMOMN YaCThIO MUPOBOM KYJbTYpPbl, HEOOXOJIMMBIM YCIOBUEM YCHEIIHOTO
TpyJla ¥ )KU3HU KaXJI0TO wieHa oOmecTBa. COBpeMEeHHAasi XMMHUS KaK HayKa
co3uaTeNbHasl, Kak HayKa BHICOKMX TEXHOJIOTUMI HallpaBjeHa Ha pelIeHUE
rJ1I00abHBIX MPOOJIEM YCTOMUHUBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJOTNYECKONH O€30aCHOCTH U OXPaHbI 3J0POBbSL.

B cootBercTBUU ¢ OOIIMMHU LIEASIMHU U IPUHIMIIAMU CPEHEr0 OOLIETOo
oOpa3zoBaHus coaepxanue npeamera «Xumusp» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3y4YEHUs1) OPUEHTHUPOBAHO MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO TOATOTOBKY
oOyuaromuxcsi, HeOOXO0IUMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCIIELTHOTO BKJIFOUYEHHUS B XKU3Hb COLIMYyMa, MPOJIOJKEHUS] 00pa30BaHUsI B pa3IMUHbIX
00J1acTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocCTaBIAIOMUMHI TIpeaAMETa « XUMUSD) SBISIOTCS 0230BbI€ KYPChI —
«Oprannueckas xumus» U «OO0I1ast 1 HEOPraHUYECKass XUMHUS, OCHOBHBIM
KOMITOHEHTOM COZIEpKaHHs KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUU 110 HEOPTAHUYECKOM XUMUU (C BKIIOUECHHEM 3HAHUH U3 00IIeH XUMUN) U
OpraHn4YecKor XumMuu. POpMUPOBaAHUE JAHHOM CUCTEMBI 3HAHUU NIPU U3YyYECHUHU
npenMera o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Oprannueckast xumusi» u «OO01as u
HeopraHuveckas XuMus» chopMHUpOBaHa B IIporpaMMe o XMMUU Ha OCHOBE
CUCTEMHOTO MOJIX0/1a K U3yYEHHUI0 YYEOHOro MaTepuaia u 00yclioBIeHa
UCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUH HA ONMPEEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOM XUMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUHU CTPOCHUSI OPTaHUYECKUX COCMHEHUM, a TAK)KE HA YPOBHE
CTEPEOXUMHUYECKUX U JIEKTPOHHBIX IIPEICTABICHUN O CTPOEHUH BelecTB. CBeeHUs



00 M3y4aeMbIX B Kypce BELIECTBAX JAKOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JI0
CJIOKHBIX OMOJIOTUYECKU aKTUBHBIX COeTUHEHMH. B Kypce opranndeckoil XuMuu
MOJTy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
NIEPBOHAYAJIbHBIE NIPEICTABIECHUS O XMMUUYECKOH CBSI3HU, KIaCCU(PUKAITMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU
peaKuu.

[Toa HOBBIM YTJIOM 3pEHUS B IIPEAMETE « XUMHUs» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs U3y4eHHBIN Ha YPOBHE OCHOBHOTO 00I11IeT0 00pa3oBaHus
TEOPETHUUECKUI MaTepual U (aKTOJIOTUYECKUE CBEJIEHUS O BELIECTBAX U
XUMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHuueckast
XUMHs» 00y4daroIUMCs IPE0CTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUECHUE
NEPUOANYECKOT0 3aKOHA C 00IIETEOPETUUECKIX U METOOJIOTHUECKUX MO3ULHA,
rIIy0’Ke MOHATh UCTOPUUECKOE M3MEHEHUE QYHKIIUM 9TOTO 3aKOHA — OT
0000111ar01I1eH 10 OOBSICHSIONICH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHWN O BaXKHEHIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax U NPUMEHEHNH, & TAK)KE O XUMHUYECKUX PEAKLIHSX, UX CYLIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKaHMs AomnoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenTamu
COZIEPKAaHMS, UMEIOIIIMMU KYJIbTYPOJIOTHYECKUM U IPUKIIAJHON XapaKkTep. JTh
3HAHUS CLIOCOOCTBYIOT OHMMAHUIO B3aUMOCBSA3M XUMHH C IPYTUMU HAyKaMU,
PACKpBIBAIOT €€ POJIb B TO3HABATEIBHOM U IPAKTUYECKOM AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUSI K TIPOLIECCY TBOPUYECTBA B 00JIaCTH TEOPUHU U
MPAKTUYECKUX MPUIOKEHUI XUMHH, IOMOTal0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO



Y JIMYHOCTHO 3HAYMMBIX TIPOOIeMax, CBI3aHHBIX C XUMHUEH, KPUTHIECKU
OCMBICTTUBATH MH(POPMAITHIO U IPUMEHSATD €€ JIsl TIOTTOTHCHUS 3HAHUN, PEIICHUS
MHTEIJIEKTYAJIbHBIX U YKCIIEPUMEHTAIIbHBIX UCCIEA0BATEIbCKUX 3a7a4. B 1ienom
coJiepKaHue yueOHOro npeaMera « XuMus» TaHHOTO YPOBHS U3yUEHHUS
OpPUEHTHUPOBAHO Ha (popMUPOBaHHUE Y 00YHAIOUIUXCSI MUPOBO33PEHUECKON OCHOBBI
JUTsl TOHUMaHUs PUIocoCKUX UIEH, TAaKUX KaK: MaTepUaibHOE €IMHCTBO
HEOPraHWYECKOTr0 U OPraHUYEeCKOTro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHUEM, TO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
Y pelIeHUs MPOTUBOPEUUN MEKy HOBBIMU (haKTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJIOTUUECKHUX MPo0ieM, a
TaKKe MpoOJIeM cOepeKEHNs SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnnane pemienust 3a1a4 BOCIIUTAHUSA, PA3BUTHSI U COITMATTN3AIIMNA 00YUaIOTUXCS
MIPUHATHIEC IPOTPAMMON MO XMMHH MOJIXObI K OMPEICTCHUIO COIEPKaHUS 1
MOCTPOEHUS MIPEAMETA MPeycMaTpUBatOT (HOPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
JENUCTBUN, UMEIOIINX 0a30BOE 3HAUCHUE JIJISl PA3JIMYHBIX BUIOB JIEATEILHOCTH:
penieHus mpooseM, MOUCKa, aHaIn3a U 00padOoTKH MH(OPMAILIUK, HEOOXOAUMBIX JIJIs
MpUOOPETEHUS ONbITA TPAKTUYECKON U HCCIIEIOBATENBCKOMN AESITEIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MTO3HAHUM XUMUHU.

B npakTuke npenojaBanusl XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIEro o0pa3oBaHUs
TaK ¥ Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus, PU ONPEACICHUN

coJiep KaTeIbHOM XapaKTEPUCTUKU 1IeJIel U3yUYeHus MpeaMETa HallpaBICHUEM
MEPBOCTENEHHOM 3HAYMMOCTU TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHKUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUECKON
NEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. C
METOAUYECKOW TOYKH 3PEHUS TAKOW MOAXO0/ K ONPEACIICHUIO LENEeH N3yUYCHUS
peIMeTa SIBJISIETCS BIIOJIHE ONIPABAAHHBIM.

CoryacHO JaHHOM TOYKE 3PEHUS TJIABHBIMU LIETSIMUA U3YUYEHUS TIpEAMETa « XUMHUS
Ha 6a30BoM ypoBHe (10-11 kJ1.) SBISIFOTCS:

(dhopMHUpPOBaHNE CHUCTEMbBl XMMHUYECKUX 3HAHUHN KaK BAKHEHIIICH COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPa, B OCHOBE KOTOPOM JIe’KAT KIIFOUEBbIC TTOHSTHUSI,
dbyHIaMEHTAIBHBIC 3aKOHBI U TECOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHUE U
MMOHMMAaHHUE CYIIIHOCTH TOCTYIHBIX 0000IIEHUN MUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

(hopMHUpPOBaHNE U PA3BUTHE MPEJCTABICHUI O HAYYHBIX METOJIaX TIO3HAHUS BEIECTB
U XUMHUYECKUX PeaKIMii, HEOOXOAUMBIX Il MPUOOpPETEHNS YMEHUHN
OpPUEHTHUPOBATHCS B MUPE BEUIECTB U XUMHUECKUX SIBJICHHUM, UMEIOIINX MECTO B
OpUPOJE, B MPAKTUUECKON U MOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
00BSACHEHHEM XMMUYECKOT0 SKCIIEPUMEHTA, COOJII0JICHUEM MPaBUI O€30I1aCHOTO
oOpallleHUsI C BEIIECTBAMM.



Hapsiny ¢ 3Tum coneprkaTenbHas XapaKTepUCTHKA 1IeNied U 3a1a4 U3y4eHus
npenMeTa B MporpaMMme Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU IPUOPUTETAMU B CUCTEME CpeaHero obiero oopasoanus. CeronHs B
MPENoIaBaHUK XUMUHU B OOJIbILIEH CTENEHU OTIAETCA MPEANOUYTEHUE TPAKTUYECKON
KOMITOHEHTE CoJiepKaHusl OOy4EHMs, OpUEHTUPOBAHHON Ha MOJATOTOBKY BBIITYCKHHUKA
oronieo0pa3zoBaTeIbHON OpraHu3aluy, BlIaICONIero He HabopoM 3HaHUH, a
(GYHKITMOHATTLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO
MOJTyY€HHs 3HAHUH ¥ PUMEHEHUS X B PEATbHON KU3HU /ISl PEIICHUS
MPAKTUYECKHX 3a]1ad.

B 3101 CBS3U npu M3y4deHUHU NpeameTa « XUMUsD TOMUHUPYIOLIEE 3HAUEHNE
NpUOOPETAIOT TaKue 1eNU U 33a4H, Kak:

ajanrtanus oOy4Jarluxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpPOBaHNE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHuI0, COTPYIHUUECTBY, CAMOCTOATEILHOMY MPUHATUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;

(dbopmupoBaHre y 00yYarOMIMXCA KIFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIIUH),
MMEIOIINX YHUBEPCATHHOE 3HAYCHHE ISl PA3TTUYHBIX BUOB JIEATEIHHOCTHU: PEIICHHS
npo0JseM, NoUcKa, aHajiu3a U 00padoTKU MH(pOpMaUU, HEOOXOIUMBIX JIJIS
MPUOOPETEHUS OTBITA JEATEIBHOCTH, KOTOpask 3aHUMAaET BAXKHOE MECTO B TIO3HAHUH
XUMHH, a TAKXKe JJIsI OIEHKU C TIO3HIINIA SKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa
BIIMSTHUS BEIIECTB M XUMHUUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO
cpeny;

pa3BUTHE NIO3HABATENIbHBIX HHTEPECOB, UHTENIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUaromuXCs: ClIOCOOHOCTH CaMOCTOATENFHO MPUOOPETATh HOBBIE
3HAHUA [0 XUMUHU B COOTBETCTBUHM C KU3HEHHBIMU NOTPEOHOCTSIMH, UCIIOIb30BATh
COBpEeMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUH JIJIsl TOMCKA M aHaJIn3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(DOPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

(dbopMUpOBaHNE U pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIIICHUS, HA0TI0AaTeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUE y 00yJarommxcst yOoex1EHHOCTH B TYMaHUCTUYECKOW HAIIPABICHHOCTH
XUMHH, €€ BAXKHON POJIM B PEIICHUH TTI00ATbHBIX MPOOJIEM PalliOHATBLHOTO
MPUPOIOTIONB30BAHUS, TIOMIOJIHEHUS SHEPTETUYECKUX PECYPCOB U COXPAHEHHUS
IPUPOAHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K
IPUPOJE U CBOEMY 3/I0POBbIO, a TAKKE MPUOOPETEHHUSI OIbITa UCTIOJIb30BaHUS
MOJIYYEHHBIX 3HAHUN ISl IPUHSATHS TPAMOTHBIX PEIICHUHN B CUTYAIIUSX, CBI3aHHBIX C
XUMUYECKUMU SBJICHUSIMH.

Lenu u 3a7a4un U3yyeHuUs npeameTa « XUMHUs MOTYYUIH MOAPOOHYIO
METOAMYECKYI0 HHTepIpeTanuio B pasznaene «Inanupyembie pe3ynbTaTbl OCBOCHUS
MPOrpaMMBbI 110 XUMHUW», O1aroaps ueMy obecreueHo YETKOE MPeICTaBICHHE O TOM,



KaKWe 3HAHWS ¥ YMEHUS UMEIOT TPSIMOE OTHOIIICHHE K peaTnu3aiui KOHKPETHOU
TEJTH.

B yueGHOM maHe cpeaHero oo1iero oopazoBaHus npeamer « XumMus» 6a30Boro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOMN 00acTi « EcTecTBeHHO-HAyUYHbIE PEIMETHI.
OG61iee YnciIo 4acoB, pEKOMEHAOBAHHBIX JIJIsI U3YyUYCHHS XUMUU — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 yaca (1 gac B Heenio).



COILEPKXAHUE OBYUYEHUASA

10 KITACC

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUM

[IpenqMeT opraHudeCcKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
ITOJIyYE€HHUH HOBBIX BEIIECTB U MATEPUAIIOB. TE€OPHUS CTPOCHUS OPTraHUYECKUX
coenunennii A.M. byTtieposa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (POPMYJIIbI
OpraHUYecKux BeulecTB. ['omosorus, usomepus. XUuMHUeCKasi CBA3b B OpraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenue o kinaccudukaly opranudeckux Beuiects. Homenkmnarypa
OpraHUYECKUX COCIUHEHUN (CHUCTEeMaTUYECKas) U TPUBUAJIbHBIC Ha3BaHUS
BOXHEUIINX MPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BEILIECTB.
JKCIepUMEHTAJIbHbIE METOAbI H3YUE€HUS BelIeCTB U UX NpeBpPalleHuil
O3HakoMiIeHHE ¢ 00pa3laMi OpraHUYEeCKUX BEIECTB U MaTeprallaMy Ha UX OCHOBE,
MOJIETTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOICHUE U OIICAHNE
JEMOHCTPALIMOHHBIX ONBITOB 110 MPEBPALLEHNUIO OPTAHUYECKUX BEIIECTB MIPU
HarpeBaHu (IJIaBjieHue, OOyTJIMBAaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psl. MeTaH U 3TaH — IpOCTENIINE
MPEACTABUTENHN AJIKAHOB: (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (peakuuu
3aMEILEeHHS U TOPEHHUSI ), HAXOKJIEHUE B IPUPOAE, MOTYyUEHUE U IPUMEHEHHE.
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUN PsZI. DTHUIIEH U IPOIHIIEH —
pOCTEHNIINE MPEICTaBUTENN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiu TUIPUPOBAHMS, TaJIOTEHUPOBAHUS, THIpaTaIlui, OKUCICHUS U
MOJIMMEPU3ALIH ), TOJTyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metunOyraaues-1,3: crpoeHue, BaKHEHUIIHE
XUMUYECKHEe CBOMCTRA (peakius noaumepusanuu). [lonyuyeHne CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHM PsiA. ALETUIICH —
MPOCTEHIININ TPEICTaBUTENb aJJKHHOB: COCTaB, CTPOCHHE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (peaKUMy THIPUPOBAHUS, FaJJOT€HUPOBAHUS, THIpaTaLIH,
rOpEeHUs), NOJyYEeHHE U TPUMEHEHUE.

Apensl. benson: coctaB, cTpoeHne, pU3ndecKre 1 XUMHUIECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHMS U HUTPOBAHUS ), IOJyYE€HHUE U TpUMEHEHue. Tonyon: cocmas,
cmpoeHue, uzuueckue u XumMuieckue ceouUcmea (peakyuu 2aio2eHupo8anHus u
HUMPOBAaHUs), noyyeHue u npumererue. TOKCHYHOCTh apeHOB. | 'eHeTHyecKkast CBs3b
MEXIy YIJI€BOAOPOAAMU, TPUHAIJIEHKANTUMHU K PA3TUYHBIM KJIACCaM.

[IpupoaHbie HICTOYHUKH YTIEBOA0POAOB. [IpupoaHbIil ra3 u nonyTHble HeQTIHbIE
raszel. Hedph u e€ mpoucxoxaenue. CriocoObl epepaboTky HeTH: eperoHkKa,
KPEKHUHT (TEpMHUYECKUH, KaTaTuTHUeCKui), muposu3. [IpoaykTsl nepepadboTku
He(TH, UX TPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH yroas u
MPOAYKTHI €r0 MepepadOTKy.



JKcNepUMeHTAJbHbIE METOAbI H3YUEeHUS BelleCTB 1 UX NMpeBpPallleHuil
O3HakomIIeHHE ¢ 00pa3IamMu TIaCTMACC, KAydyKOB U pe3uHbI, KoJuteKiuu «HedTb»
1 «YTOJIb», MOACIHPOBAHUE MOJIEKYJ YIJIEBOJOPOOB U TaJIOr€HONPOU3BO/IHBIX,
IPOBEAECHNE MPAKTHYECKOM PadoThI: MOJyYCHUE ITUIIEHA U U3YUYEHHE €TO CBOKCTB.
PacuéTHble 3a1a4n

Brrurcnenns o ypaBHEHUIO XUMHUECKON peakinu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJTHOTO BEIECTBA WM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).
Kucaopoacoaepxaimme opranudeckue coeJuHeHUs

[IpenenbHbIe OTHOATOMHBIEC CITUPTHL. METaHOJI U ATAHOJI: CTPOCHUE, (PU3NIECKUEe U
XUMHUYECKUE CBOMCTBA (pEeaklMK C aKTUBHBIMU METaJIJIaMU, TaJI0OT€HOBOIOPOIaMH,
rOpeHue), mpuMeHeHue. BolopoiHbIe CBSI3M MEXAY MOJIEKYJIaMH COUPTOB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOJIb U TJIMIIEPUH: CTPOCHUE, (GDU3NIECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICJIOYHBIMA METAJUIAMH, KAYECTBEHHAS
peakus Ha MHOTOaTOMHBIE CITUPTHI). [[elicTBUE HAa OpraHu3M YeJ0BeKa.
[IpumeHenune rauIepruHa u STUICHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJIEKYJIbI, PU3HMUECKUE U XUMUYECKHE CBOMCTBA. TOKCUUYHOCTh
(denona. [Ipumenenue enona.

Anbnerusibl U kemousl. DopManberu, aleTaibIerui: CTpoeHUe, GPU3NIECKUE U
XUMUYECKUE CBOMCTBA (PEaKIUU OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIEC
peakIum), oJIydeHre U MPUMEHEHHE.

Ayemon.: cmpoeHue, usuyeckue u xumuyeckue c8oUcmea (peakyuu OKUCIeHUsL U
80CCMAHOBIIEHUS), NOJYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAs
KHUCIIOTBI: CTPOCHHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME 15
KJ1acca KHUCIIOT, peakius 3Tepudukanum), noiydeHue u npumenenue. CreapuHoBasi u
OJICMHOBAs KUCJIOTHI KaK MPEACTaBUTENH BBICIINX KAPOOHOBBIX KMCIOT. Mbljia Kak
COJIM BBICHINX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE ACHCTBHE.

Crnosxable 2UPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. bruonoruueckas pob
AKHUPOB.

VYTIIeBOIBI: COCTaB, KiIaCCH(PUKAIINS YTIIEBOIOB (MOHO-, IU- U TIOJIMCAXaPHIbI ).
['mroko03a — mpocTeuit MOHOCaxapHa: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
(bU3UYecKre U XUMHYECKUE CBOMCTBA (B3anuMoeicTBre ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHUAYHbIM pacTBOpoM okcujia cepedpa(l), BocctanoBienue, OpoxxkeHue
TIIFOKO3bl HAX0XAEHUE B IPUPOJIE, IPUMEHEHUE, Onosioruyeckas posib. @OTOCUHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Caxapo3za — npedcmasumenb OuUCaxapuoos, 2uOPoaU3, HaAxX0HCOeHue 8 npupooe u
npumeHeHue.



Kpaxman u nenmroniosa kak npupoHbie noiumepsl. CTpoeHUe Kpaxmania u
LEeJUTI0103bl. PU3HYECKHUE U XUMUUYECKHE CBOMCTBA Kpaxmaiia (TUApOIIu3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

JKCIepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX NpeBpallleHu il
[IpoBenenue, HaOIIOEHUE U ONMUCAHUE IEMOHCTPAILIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIEC PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKHCIIEHUE ATaHOJIa
okcugoMm Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOICUCTBUE TIULEPUHA C
ruapokcuom meau(Il)), anpaeruaoB (OKUCICHHE aMMHUAYHBIM PAaCTBOPOM OKCHA
cepedpa(l) u ruapoxkcuaom meau(ll), B3aumoelicTBuEe Kpaxmasia ¢ HOJ0M),
MIPOBEICHHE MPAKTHYECKOM PaOOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
PacuéTHble 3aaa4n

Brruucienus mo ypaBHEHUI0 XUMUYECKOHN peakiuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJTHOTO BEIECTBA UJIN MPOYKTa PEaKIINH 0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOTO U3 UCXOHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).
A30TcoAep:Kale OPraHnyecKne coeInHeHns!

Amunvl. Memunamun u aHuiun: cocmas, cmpoerue, pusuueckue u XumuieckKue
ceolicmea (2openue, 83aumooeticmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnueckue coequHenns. duznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe riuiuHa). buoiornyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

Bbenku kak npupoHbIe BBICOKOMOJIEKYJISIpHBIE coeiuHeHus. [lepBuunasi, BropuuHas
Y TPETHYHAs CTPYKTypa OelKOB. XMMUYECKHUE CBOMCTBA OEJIKOB: THIPOJIN3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIUU Ha OCJIKH.

JKCNepUMEeHTAbHbIE METOAbI H3YUCHUS BELIeCTB U UX NpPeBpPalleHuil
Hab6nronenue u onucanue 1eMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus O€IKOB MPU
HarpeBaHUHM, IBETHbIC PEAKIIUU OEIKOB.

BrbicokoMouiekyJIsIpHbIE COeITMHEHUSI

OcCHOBHBIE MOHATHSI XUMUU BHICOKOMOJIEKYJISIPHBIX COSIMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJUMEPU3AIIUU, CPETHSSI MOJICKYJIIpHAs
Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COSUHEHUMN —
MOJIMMEpHU3aIlus U MOJTUKOH ICHCAITHSL.

Ilnacmmaccol (noausmunen, nOaUNPONUIEH, NOAUGUHUIXIOPUO, NOJUCTIUPOTL).
Hamypanvnoiii u cunmemuueckue xayuyku (6ymaouerosulil, X10ponpeHo8blll U
u30npenoswlit). Bonokna: namypanvhule (XI0N0K, Wepcmy, WEK), UCKYCCMEEHHbLE
(ayemammoe 80JI0KHO, UCKO3A), CUHMemUudecKue (Kanpox u 1a6cam).
JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHUsI BellleCTB M UX NMpeBpalleHui
O3zHakomiieHHEe ¢ 00pa3iaMu IPUPOJAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H

Peanuzanus MexXnpeaMeTHbIX CBsI3el MPU U3YYEHUH OpraHndeckoil xumuu B 10
KJIaCCE OCYIIECTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX



MOHATUH, TaK U TOHITH, SBJISIFOLIMXCSI CACTEMHBIMHU ISl OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE TIOHATHUS: IBJICHUE, HAYUHBIN (DakT, rTUIoTe3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KIacCU(PUKALMS, IEPUOIUIHOCTD, HAOIIOACHUE, U3MEPEHMUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

@dusnka: MaTepusi, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SJHEPreTUYECKUI
YPOBEHb, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BEUIECTBA, (U3UUECKUE
BEJIMYUHBI U €JUHULIBI UX U3MEPEHUS.

buonorus: knerka, oprauusm, omocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCNKH, yTIeBOIbI, KUPHI, DEPMEHTHI).
['eorpacdusi: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE UCKOIIA€MBbIE, TOIUIHBO,
pecypchl.

TexHonO0rMs: NUIIEBBIE TPOAYKThI, OCHOBBI PAllMOHAIIBHOIO MUTAHHSI, MOOILINE
CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPENApaThl, MATEPHUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUH 351eMeHT. AToM. SIApo aToMa, M30TONbL. DJIEKTPOHHAs 000JI0UKa.
DHepreTuuecKue ypoBHH, OJyPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- DIIEMEHTBHI.
Oco0eHHOCTH pachpeIeNIeHUs AIEKTPOHOB IO OPOUTAIAM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB.
Ilepnonmueckuit 3axoH U Ilepuoanueckas cucteMa XuMHIECKUX 3y1eMeHToB 1. 1.
MenneneeBa. CBsI3b NEPUOINYECKOI0 3aKOHA U [leproandeckoil cucTeMsl
XUMHUYECKUX d1eMeHTOB .M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U
o0Opa3yeMbIX UMHU IPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U NepruoiaM. 3HaueHHe
NEPUOJNYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrpoeHue BeniecTBa. XuMuieckas cBsi3b. Buipl XuMHUuecKoi CBs3U (KOBaJEHTHas
HETOJISIPHAS U MOJISIPHASI, HIOHHAS, MeTajuInyeckasi). MexaHu3Mbl 00pa30BaHHUS
KOBAJICHTHOM XMMHYECKOU CBsI31 (OOMEHHBIN U JOHOPHO-AKLENTOPHBIN).
Bonoponanas cBsizb. BaieHTHOCT. DneKTpOOTpUIATEILHOCTh. CTENEeHb OKUCIICHUSI.
WoHBI: KATUOHBI U AaHUOHBI.



BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIINYECKON PELIETKHU.

[ToHATHE O IUCTIEPCHBIX cCUCTEMAaX. VICTHHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B paCTBOPE.

Knaccudukanusa Heoprannueckux coennHennii. HoMeHknarypa HeopraHmaeckux
BENIECTB. [ 'eHEeTHYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIIMNX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peakius. Knaccudukanus XUMUYECKUX peakIil B HEOPraHUIEeCKON U
OpraHUyYeCcKON XUMUU. 3aKOH COXPAHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPTUU NPU XUMHUYECKUX PEaKIIHIX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT pa3nyHbIX (hakTopoB. OOpaTrmMbie
peakunu. XuMu4yeckoe papHoBecue. @akTopbl, BIHSIONIUE HA COCTOSIHUAE
xumudeckoro paBHoBecus. [Ipunnumn Jle [larense.

Onektponutuueckas aucconuanus. CuibHbIe U cialblie dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIeJIOUHAas. [lonamue o
8000pooHom noxazamene (pH) pacmeopa. Peakiiuu nonnoro oomena. [ uoponus
Heop2aHu4ecKux u Op2anuyecKux eeuecms.

OKHCIUTENHbHO-BOCCTAHOBUTEIBbHBIE peakuu. [lonamue 00 snekmponuse
pacniaeos u pacmeopos coneu. llpumenenue 21eKmpoausa.

JKCIepUMEHTANIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NpPeBpPallleHuil

HemoHnctpanus tabnui «Ilepuoanyueckas cucrema XumMuieckux snementon ..
MenpeneeBay, U3yueHrue Mojielield KpUCTaUIMUECKUX PEMIETOK, HaOII0IeHUE U
OMKCaHUE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3IOKEHHE MEPOKCUIA
BOJIOPO/Jia B PUCYTCTBUM KATAIU3aTOPA, ONPEAEIIEHUE CPEIbl PACTBOPOB BEILECTB C
MOMOIIBIO YHUBEPCATHLHOTO UHANKATOPA, PEaKIIM HOHHOTO OOMEHA), IPOBE/ICHUE
IPaKTUYECKON paboThl «BiusiHue pa3audHbIX (AaKTOPOB HA CKOPOCTh XUMHUUECKON
peaxkuum».

PacuéTHble 3a1a4n

Pacuétel o ypaBHEHUAM XUMHUYECKUX PEAKIIMH, B TOM YHUCJIE TEPMOXUMHUYECKUE
pPacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBAs 10JIS BEIIECTBAY.
Heopranuyeckasi xumus

Hewmeramnsl. [lonoxenne Hemeramnos B [leproaguueckoit cUCTEME XUMHUYECKUX
anemenToB J{.W. MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB. DHU3NUECKHe
CBOMCTBa HEMETAJUIOB. AJUIOTPOIHS HEMETAIJIOB (HA PUMEPE KUCIOPOAA, CEPBI,
docdopa u yraepona).

XVMMHUYECKHE CBOMCTBA BaXXHEHIIINX HEMETAIUIOB (TaJIOr€HOB, CEPHBI, a30Ta,
docdopa, yriaeposa 1 KpeMHUs1) U X COEAUHEHUH (OKCHIOB, KUCIOPOACOAEpKAIINUX
KHUCJIOT, BOJIOPOIHBIX COCIMHEHUH ).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCAUHECHUM.

Mertastbl. [Tonoxenne MetanoB B [lepuoauueckon CUCTEME XUMUYECKUX
sanemenToB J.W. MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000I04eK



aToMoB MeTayyioB. O0mue Ghuzndeckue cBoiicTBa MeTauioB. CIiiaBbl METAJUIOB.
DNEeKTPOXUMHYECKHUI psAJl HAIIPSKEHUI METAILIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIINX METAIJIOB (HATPUH, KaJIUid, KalbI[Uid, MATHUM,
ANIOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAMHEHUM.

OO61ue crocoObl MoayueHus: MeTamioB. Memannypeus. Kopposus memainios.
Cnoco6ul 3awumst om kopposuu. lIpuMeHeHre METaJNIOB B OBITY M TEXHHUKE.
JKcnepuMeHTAJIbHbIE METOAbl H3YUEeHUS BeleCTB U UX NMpeBpalleHuii
N3yuenue komiekuu «MeTaibl U CIiaBbhy, 00pa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1a4, HAOJII0/ICHUE U ONMCaHuE JEMOHCTPAIIUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCHIA ATFOMUHHUS C pAaCTBOPaMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMH Ha KATUOHBI METAJUIOB).

PacuéTHble 3aaa4n

PacuéTtel Macchl BeliecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJTHOTO M3 yUaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETH MACCHI
(00BEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIH OJTHO U3 BEIIECTB UMEET
MIPUMECH.

XHUMHUSA U KU3Hb

Ponb xumMuu B 00eCTieueHNH IKOJIOTUUECKOM, SDHEPTreTUUeCKON 1 MUIIEBOM
0€30IaCHOCTH, PA3BUTUMN MEAUIUMHEI. [[oHsATHE 0 HAYYHBIX METOIaX TTO3HAHUS
BEIIIECTB U XMMUYECKUX PEAKIUH.

[Ipencrapienus: 06 0ONIMX HAYYHBIX TPUHIUIIAX TPOMBIILICHHOTO MOJYy4YeHUs
BOKHEUIIINX BEILIECTB.

UYenoBek B MUPE BELIECTB U MAaTEPUAIOB: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbIL,
KOHCTPYKIIMOHHBIE MaTE€pHUabl, KPACKH, CTEKJIO, KEpaMuKa, MaTEpUabl s
AJIEKTPOHUKH, HAHOMATEPHUaJbl, OpPraHUYECKHUE U MUHEPAIbHbBIC YI0OPEHHUS.

XUMUS U 310POBbE YEJIOBEKA: ITPABUJIA UCIIOIb30BAHNUS JIEKAPCTBEHHBIX MIPENAPaTOB,
npaBuiia 0€30MaCHOT0 UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XMMUU B TOBCEAHEBHOM
KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanys MexXnpeaMeTHbIX CBSI3el MPU U3YYEHHUH OOIIe 1 HEOPTaHUYECKOU
xumud B 11 Kitacce oCcylmecTBiIsSeTCs Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HayYHBIX MMOHATHH, TaK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMHU JIJ11 OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0mme ecTeCTBeHHO-HAYYHbBIC TTOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaIN3, CHHTE3, KIIacCU(UKAIUS, IEPUOTUIHOCTD, HAOIIOCHUE, SKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®u3uka: MaTepus, YHEPTHS, Macca, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, U30TOI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHB, BEUIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, GU3MUECKUE BEJIMUYMUHbBI U €IMHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: knerka, oprauusM, 3KocucTeMa, onocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.



['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOTIAEMbIC, TOTUIUBO,
pecypchl.

TexHoJIOrusA: XUMHUYECKas MPOMBIIIUIEHHOCTh, METAJLUTYPIHsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPHUAIIOB, CEIBCKOXO035MCTBEHHOE TPOU3BO/ICTBO, MUILIEBAS
MPOMBIIUIEHHOCTD, (hapMaleBTUYECKasi MPOMBIILIEHHOCTh, IPOU3BOJICTBO
KOCMETHUYECKHX IPENAPATOB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O
XUMHNUHAN HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUS
JINYHOCTHBIE PE3YJIBTATDBI
®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS 00YUYaIOIUMUCS
MporpamMM CpeJIHEero 001Iero o0pa3oBaHus (JIMUHOCTHBIM, METANIPEIMETHBIM H
npeaMeTHbIM). HayuHo-MeToInYecKkoi OCHOBOM IS pa3pabOTKH TUIAHUPYEMBIX
PE3yIbTATOB OCBOCHUS MPOTPAMM CPEIHETO O0ITIero 00pa30BaHUsI SIBISETCS
CHUCTEMHO-JIEATEIIbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-AESATEILHOCTHBIM MTOAX0I0M B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUSA MpeaMeTa « XUMUS» Ha YPOBHE CPEHEr0 00IIEro
00pa3oBaHMsI BBIJIETIEHBI CAEAYIOIINE COCTABISIOINE:

OCO3HaHHE O0YYAIOUTUMHUCS POCCUMCKON rpakIaHCKON UJIECHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIPEIEIIECHUIO;

HaJIMuyue MOTUBAIIUU K O0YUYCHUIO;

L[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUI JINYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;
TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH LIECHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMHU 1IETOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LEIH U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MTpeAMETa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCIIUTATEIIbHON JAEATEIHHOCTA B COOTBETCTBUU C TYMAaHUCTUUECKUMH,
COIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU U UjcajIaMu
POCCHUICKOTO TPa)kIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE HOPMAMHU U
MpaBUJIaMU TIOBE/ICHHUS, CIOCOOCTBYIOUIMMH MPOIIECCaM CaMOTIO3HAHUSA,
CaMOpa3BUTHA U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH O0YYaAIOITHXCS.
JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPEAMETA « XUMHUS» OTPAKAIOT
c(hOpMHUPOBAHHOCTH OMBITA TO3HABATEIILHON U MPAKTUYECKOM J1eITeIbHOCTH
oOy4Jaronuxcs Mo peain3aliy IPUHITHIX B OOLIECTBE IEHHOCTEHN, B TOM YHUCIIE B
YacTu:

1) rpaaaHCKOro BOCIIUTAHUSA:

OCO3HaHUs O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH,
YBQYKCHHS K 3aKOHY U ITPABOIOPSAAKY;



MPEJCTABIICHHS O COLUAIIBHBIX HOPMaX U MPaBUJIaAX MEXIMYHOCTHBIX OTHOIIICHUI B
KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACSTEILHOCTH MPHU CO3JaHUH YUEOHBIX
MIPOEKTOB, PEUICHUU YUYEOHBIX U TO3HABATENbHBIX 3a/1a4, BBIIOJHEHUHA XUMUYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH OHUMATh U PUHUMATh MOTUBbI, HAMEPEHHUSI, IOTUKY
Y apTyMEHTHI IPYTUX MPU aHATU3€ Pa3TUYHbIX BUJOB YUEOHOU NEATETbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIICHUS K UCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OT€UECTBEHHOU
XUMUU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 0OOJACTH TEOPUHU U MPAKTUIECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JJOCTUKEHUS HAYKU €CTh PE3yJIbTaT IJIUTEIbHbBIX
HaOII0CHUH, KPOTIOTJIMBBIX AKCIIEPUMEHTATIBLHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a
YYEHBIX U IIPAKTUKOB;

MHTEpEeCca U MO3HABATEIIbHBIX MOTUBOB B MOJIYYEHHUH U MOCIIEIYIONIEM aHAIN3E
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, U
MPUHUMATH OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSACH HA MOPAIIbHO-HPAaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHHUE U MTOCTYNKU CBOMX TOBAPUIIEH C MO3ULIMIA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX MTOCTYIIKOB;

4) popMHupoOBaHUS KYJIbTYPbI 310POBbA:

MOHMMAHHUS LIEHHOCTEN 3J0pOBOTO U O€30MacHOro o0pasa KU3HHU, HE0OOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY
310POBBIO;

coOJII0/IeHU MTpaBUil 6€30MacHOT0 OOpAIllEHUs C BEIIECTBAMH B OBITY, TOBCETHEBHOM
KU3HU U B TPYIOBOU JIEITENBHOCTH;

MOHUMAaHUS LEHHOCTH MPaBUJI HHIMBUIYAIBHOTO U KOJUIEKTUBHOTO O€3011aCHOT0
MOBEJICHUS B CUTYyAIUAX, YTPOXKAIOLIUX 3A0POBBIO U KU3HH JIFOJIEH;

OCO3HAHMUSI IOCJIC/ICTBUIN U HEMPUATHS BPEAHBIX MPUBBIUEK (YIIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4EOHO-UCCIEN0BATENBCKON AEATENBHOCTH,
0OIIECTBEHHO MOJIE3HOW, TBOPUYECKOW U APYTMX BUAAX ACSITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4aCTHE B PEUICHUHU NMPAKTUYECKUX 3a7a4 COLHAIBHOM
HaIpaBJIeHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YyUEHHUIO Npodeccuil pa3TuyHoro pojaa, B TOM YKCIie
Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHHUS K TPYLY, JIOJIAM TPyAa U pe3yIbTaTaM TPYAOBOU NESITENbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUAYAJIBLHON TPaeKTOPUU 00pa30BaHMUs,
Oynymiel mpodeccuu 1 pean3aiii COOCTBEHHBIX KU3HEHHBIX TUTAHOB C YIETOM



JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, UHTEPECOB M MOTPEOHOCTEH
oOrmiecTBa

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKHU LEJIECO00PA3HOTO OTHOIIEHUS K IPUPOJIE, KAK HCTOUYHUKY
CYILLIECTBOBAHUS KU3HU HA 3EMIIE;

MMOHUMAaHUS [NI00ANTBHOTO XapaKTepa KOJIOTHUECKUX MPoOieM, BIUSHUS
HKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLMANBLHOM Cpeabl;
0CO3HaHMsI HEOOXOAUMOCTH UCIIOIB30BAHUS TOCTHKEHUM XUMUU JJIs PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOONOIB30BAHMS;

AKTUBHOTO HEMPUATHS JECUCTBUN, MPUHOCAIINX BPEL OKPYNKAOUIEN PUPOTHOU
cpene, yMeHHs! IPOrHO3UPOBATh HEOIATOMPUSTHBIE KOJIOTUUECKHE TTOCIIEACTBHS
MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALLATD UX;

HaJIMYus Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHHUS, SKOJIOTMYECKON KYJIbTYPhI, OIbITa
NEATEIbHOCTH 3KOJIOTMYECKON HAMPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COITUATILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSITH UJICOJIOTHU XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIIECTBEHHOU MPAKTUKH;

MMOHUMAaHUS CrieU(PUKU XUMUU KaK HayKH, OCO3HaHUsA €€ posik B (GOPMUPOBAHUU
PalMOHAIIBHOIO HAYYHOT'O MBILIUICHHS], CO3/IaHUU LIETIOCTHOTO MPEACTABICHUS 00
OKPY’KaIOIEM MHUPE KaK O €TUHCTBE IPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M pelieHuu Ipo0IeM COXpaHeHHs IPUPOJTHOTO PABHOBECHS,
yOEXKIEHHOCTU B 0CO00M 3HAYMMOCTH XUMUU JJIsI COBPEMEHHOM ITUBUITU3AIINU: B €€
T'YMaHHCTHYECKOW HAIPaBIEHHOCTH U BaXKHOW POJIU B CO3JaHUU HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYphI, PEICHUH TJI00ATBHBIX MPOOJIEM YCTOMUYHUBOTO PA3BUTHS
YEJI0BEYECTBA — CHIPbEBOM, JHEPTE€TUUECKOM, MUIIEBOM U SKOJIOTHYECKOMN
0€30MacHOCTH, B PA3BUTHH MEIMUIIMHBI, 00E€CIICYEHUH YCIOBUN YCIEIIHOTO TPY/a U
HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKAOTO WieHa OOIIEeCTBa;
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH: TOHUMAHUS CYIITHOCTH METOJ0B MO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOIb30BaTh MOTyYaeMble
3HAHWS JIS aHAJIN3a U OOBSICHEHHMS SIBJICHUH OKPYXKAIOMIEro MUPaA U TIPOUCXOISAIINX
B HEM U3MEHEHUW, YMEHHUS JIeJIaTh 0OOCHOBAHHbBIC 3aKJIFOUEHUSI HA OCHOBE HAYUYHBIX
(haKTOB M UMEIOIINXCS JTAHHBIX C IEJIBI0 MTOYYCHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOATEIHHO UCIIOJ30BAaTh XUMUYECKUE 3HAHUS AJIs PEIICHUS
po0JIeM B peasIbHbIX )KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pPa30BaHUIO M CAMOOOPA30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW 110 XUMHUH B COOTBETCTBUHM C )KU3HEHHBIMU
MOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTSIM TpYy/Jla B pa3IMUHbIX chepax mpodeccuoHaIbHON
NEATEIIbHOCTH.



METANIPEJMETHBIE PE3YJIBTATDBI
MeranpeaMeTHbIC PE3YJIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:
3HaYUMBIC I (DOPMHUPOBAHKSI MEPOBO33PECHHSI 00YJIArOIIMXCS
MEXTUCIUTUTMHAPHBIC (MEXIIPEAMETHBIE) 00IIIeHAYYHbIC TTOHATHS, OTPAKAIOIINE
[[EJIOCTHOCTh HAYYHOUW KapTUHBI MUPA U CHIEIU(PUKY METOAOB MTO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECCTBO, YHEPTHS, SBJIICHHC,
MPOIIeCC, CUCTEMa, HAyYHBIN (haKT, MPUHITUII, THITOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIeIOBaHUE, HAOI0IeHe, U3MEpPEHNE, IKCIIEPUMEHT U JIPYTHE);
YHUBEpCaJIbHbIC yueOHbIE AeHCTBUS (TT03HABATEIbHBIC, KOMMYHUKATUBHEIE,
pEryJsTUBHBIE), oOecnieunBatoiye (GopMupoBanne PyHKITMOHATILHON TPaMOTHOCTH
Y COIMAIbHON KOMITETEHIIUHA 00YJaroNuXCs;
CIIOCOOHOCTH O0YYaIOIIMXCS UCTIOIH30BaTh OCBOSHHBIE MEXKIUCIIUTIITHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbBIC YUeOHbIC IEHCTBUS B
MO3HABATEIBHON U COLIMAIBHOM MPAKTHKE.
MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCATbHBIMU YUYCOHBIMU
MMO3HABATEIIbHBIMI, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE 1eCTBUS
Ba3oBble Jijornyeckue AeiicTBUA:
CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MP0OJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;
ONPEAETATH LEIU ACATEIbHOCTH, 3aJ1aBasi MAPAMETPHI U KPUTEPUHU UX TOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI IESITEIBHOCTH C ITOCTABICHHBIMU LEIAMU;
KCMOJI30BaTh NMPU OCBOEHUH 3HAHUUN MPUEMBI JJOTUYECKOTO MBIIIJIEHUS — BBIACIATH
XapaKTEpHbIE NMPU3HAKYU MMOHSITUNA U YCTAaHABJIMBATH UX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHSATHUS JJIsl OOBSICHEHUS OTACIbHBIX (PaKTOB U SBJICHUN;
BBIOMpPATh OCHOBAHUS U KPUTEPUU JIJIs1 KJITACCU(UKAIIUU BEIIECTB U XUMUUECKUX
peakuuii;
YCTaHABJIUBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YyUYa€MbIMU SIBIICHUSIMU;
CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, IO AaHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSAX,
dbopMyIUpPOBATH BBIBOBI U 3aKJIIOUCHUS;
NPUMEHSTH B IPOIECCE MMO3HAHUS, UCIIOJIb3YEMbIC B XUMUH CUMBOJIMYECKHUE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKHM
3HaK (CUMBOJI) DJIEMEHTA, XUMHUECKast popMyJsia, ypaBHEHUE XUMHYECKON PEaKIINU —
IIPHU PEIICHUH YUYeOHBIX TTO3HABATEIbHBIX U MPAKTUYSCKUX 3a7a4, IPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC TTPEICTABJICHUS ISl BBISIBJICHUS XapAKTEPHBIX ITPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUU.

ba3oBble nucciaenoBarTeabCKue JeliCTBHUA:
BJIAZIETh OCHOBAMHU METOJ0B HAYYHOI'O MTO3HAHUA BEIIECTB U XUMUUYECKUX PEAKIIUM;
dhopMyIHpoBaTh SN U 33]1a4d UCCIIeIOBaHMS, UCIIOJIH30BaTh MOCTABJICHHBIE U
CaMOCTOSITENIbHO C(hOPMYITMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS



Y OCHOBBI JJIs1 POPMHUPOBAHUS TUIIOTE3BI [0 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHI;

BJIAJIETh HABBIKAMH CAMOCTOSITEIBHOTO INTAHUPOBAHUS M POBEICHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HA0JII01aTh 32 XOJ0M IIpolecca,
CaMOCTOSITEJILHO TTPOTHO3UPOBATH €ro pe3yJbTart, PopMyaupoBaTh 0000IICHUS 1
BBIBOZIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIBTATOB UCCIECAOBAHUSA, COCTABIIATh
000CHOBaHHBIN OTUET O MPOJIETIaHHON padoTe;

MpUOOpETATh OMBIT YYEHUYECKON UCCIEeI0BATENBCKON U MTPOESKTHOM JIEATETbHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCThH K CAMOCTOSITENIbHOMY TTOMCKY METOJIOB
pEeLIeHUs IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHMS.
Pabora c nndopmanueii:

OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOUHUKAX MH(POPMAILUU (HayYHO-TOIYJIIpHas
JUTEepaTypa XUMHUYECKOTO COIepKaHMsI, CIIpaBOYHbIE OCOOUs, pecypchl HTepHeTa),
aHAJIM3UPOBATh MHPOPMALIUIO PA3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS,
KPUTHYECKH OLEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTB;

(bopMyIIMpOBaTh 3aPOChl U MPUMEHSTh PAa3INYHbIE METO/IbI IIPU MTOUCKE U OTOOpPE
nH(popmanuu, He0OX0IUMOM JJIsI BHIMOTHEHUS YUEOHBIX 33]1a4 ONPEAETIEHHOIO TUTIA;
pruoOpeTaTh OMBIT UCIOJIB30BaHUS UH(OPMAIITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMAIbHYIO (POpMY MpeCTaBlICHUs HHPOpMaluu
(cxemsl, rpauKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPE/ICTBA MPU PabOTE C XUMHUUECKOU
uH(popMalel: IPUMEHATh MEXIpeaMETHbIE (PU3NUECKIE U MAaTEMATHUECKHE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPE0oOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE NeCTBHS:

3a/1aBaTh BOMPOCHI M0 CYIECTBY 00CYK/IaeMOM TeMbI B X0OJI€ AUAJIOTa U/ WK
JMCKYCCHUH, BBICKA3bIBATh UJIeU, (POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUSI IPEJJIOAKEHHOM 3a71a4H;

BBICTYIATh C NMPE3EHTALIMEH pe3yIbTaTOB MO3HABATEILHOMN €SI TEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITTOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, TPAKTUUECKOIN pabOThI MO UCCIIEJOBAaHUIO CBOWCTB
M3Yy4aeMbIX BEIECTB, pealn3aliy yueOHOro MpoeKkTa U (GOpMyIHMpOBaTh BHIBOBI IO
pe3ynbTaTam NPOBEIEHHBIX UCCIEA0OBAaHUI MYTEM COIIACOBAHUS IMO3HULIMI B XO€E
o0cyxieHus 1 oOMeHa MHeHUsIMA. PeryJiiTHBHbIE YHMBEPCAJIbHbIE Y4eOHbIE

nencTBUs

CaMOCTOSTENIbHO TUIAHUPOBATH U OCYHIECTBIISATH CBOIO MTO3HABATENIbHYIO
JEeSATEIBHOCTD, ONpeiessis €€ UeIH U 3aJa4i, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATH IMpe/jIaracMblil aJlTOPUTM JeHCTBUHN TIPU
BBINIOJIHEHUH Y4€OHBIX U UCCIIE0BATENIbCKUX 3a/1a4, BEIOMpATh Hauboiee
3¢ pexTUBHBIN CIOCOO X PEHIeHUs C YUYETOM MOJTYyYEHUs HOBBIX 3HAHUH O
BEII[ECTBAX U XUMHYECKUX PEAKIIHSIX;



OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHU JICITENBHOCTH HA OCHOBE CaMOAaHaIn3a 1
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenMeTHbIE pe3yapTaThl OCBOEHHUS Kypca « OpraHnudecKas XUMHUsD OTPaXkKaroT:
c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O XMMUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAY4YHOW KapTUHBI MUPA, POJIM XUMHUH B TTIO3HAHUU SIBJICHUW MPUPO/IBI, B
(hopMUPOBAHUM MBIIIJICHUS U KYJIbTYPbI JUYHOCTH, €€ (yHKIIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM JIJIsI pEIICHUs] TPAKTUUECKUX 3a]1a4 U IKOJIOTUUECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO M IIPUPOJIHOM CPEIIE;

BJIAJICHUE CUCTEMOW XMMUUYECKUX 3HAHUH, KOTOPas BKJIKOYAET: OCHOBOIIOJIAra0II1e
MOHATHUS (XMMHYECKHUI 3JIEMEHT, aTOM, SJIEKTPOHHASI 000JI0UKa aTOMa, MOJIEKYJIa,
BaJICHTHOCTb, dJIEKTPOOTPUIIATETLHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas popmyna
(pa3BépHyTas u cCoOKpaniéHHas), MOJb, MOJIIPHAsI Macca, MOJIAPHBIN 00BEM,
VTIIEPOIHBIN CKETET, PYHKIIMOHAIbHAS TPYIINA, paJarKall, U30MEepHUs, U30MEPHI,
TOMOJIOTHYECKUM P, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOA U a30TCOIEPKAIINE
COEIMHEHUS, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS ); TEOPUHU U 3aKOHBI (TEOpHUS CTPOSHUSI OpraHUYeCKUX BeniecTB A.M.
BytnepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUI
S3bIK XMUMUH; MAPOBO33PEHUYECKUE 3HAHMUS, JIE)KAIME B OCHOBE IOHUMAHUS
MPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBJICHUMU, (DAKTOIOTHUYECKUE CBEICHUS O
CBOMCTBAX, COCTABE, MOJIyYEHUU U O€301MaCHOM UCIOIb30BAHUU BaXKHEUIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM JIEATETLHOCTH YEJIOBEKA;
c(hOpMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIE IPU3HAKU IMOHATUMN,
YCTaHaBJIMBATh UX B3AUMOCBS3b, UCIO0JIb30BATh COOTBETCTBYIOLINE OHATHS IIPU
OIMCAHUU COCTAaBa, CTPOCHUS U NPEBPALLCHUN OPTaHUYECKUX COCAMHEHUN;
c(hOpMHUPOBAHHOCTh YMEHUH MUCIOJB30BaTh XUMUUECKYIO CUMBOJIMKY JIJIS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaEHHOM) popmyn
OPTraHUYECKUX BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIMHI, U3TrOTABIMBATh MOJIEIIH
MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIs1 WILTIOCTPALMU UX XUMHUUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAIC)KHOCTh N3YUECHHBIX
OPraHUYECKUX BELIECTB I10 UX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY KJIaCCy
coeIMHEHUN (YTJIEBOIOPO/Ibl, KUCIOPO U a30TCOICPIKAIIE COSTUHEHHUS,
BBICOKOMOJICKYJIIPHBIE COEJIMHEHHUS] ), TaBaTh UM HAa3BAHUS MO CUCTEMATHYECKOMN
HomeHkJatype (IUPAC), a Takyke npyUBOAUTH TPUBUATIbHBIE HA3BAHUSI OTICIbHBIX
OpraHUYeCKUX BEIIECTB (ITUJIEH, MPOMUIICH, alleTUIIEH, STUJICHIJIMKOJIb, TJIULIEPHUH,
dbenon, popmanbaeru, aleTalbIerua, MypaBbuHas KUCJIOTa, YKCYCHAsI KUCTIOTA,
OJIEMHOBas KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a, GPYyKTO3a, Kpaxmall,
1EJUTI0JI032, TIIUIHH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEIEIATh BUIAbl XUMUYECKOM CBS3H B OPraHUYECKUX
COeMHEHUSIX (OAMHAPHBIE U KPATHBIE);



c(hOpPMHUPOBAHHOCTH YMEHUS TIPUMEHSTh TIOJIOKECHHS TEOPUHU CTPOCHUS
oprannueckux BemecTB A.M. ByTtiepoBa 1151 00bsICHEHHS 3aBUCIMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MaCChl BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaATh COCTAB, CTPOCHUE, (PU3UUECKUE U
XUMHYECKUE CBOKMCTBA TUITMYHBIX MPEICTABUTEIEH PA3INYHBIX KIACCOB
OpraHUYeCcKUX BEIIeCTB (METaH, 3TaH, ITUJICH, IPOIUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTwiI0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, STUIICHTJIUKOJIb, TJIUIEPHUH, PEHOT,
aneTanbAerull, MypaBbUHas U YKCYCHas KUCJIOTHI, IITI0K03a, KpaxMal, LeJlTi0103a,
aMUHOYKCYCHasi KMCJIOTa), WJUTFOCTPUPOBATH TEHETUUECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UICTOUYHUKH YTIIEBOJIOPOIHOTO CHIPhS
(#edTh, IPUPOAHBIN Ta3, YTOJIb), CHOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
MIpUMEHEHNE TTPOTYKTOB EPEPadOTKY;

c(hOpMHUPOBAHHOCTh YMEHU I MPOBOAUTH BEIUUCICHUS 110 XUMUYECKIUM YPABHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOJHOTO BEIIECTBA WIIH MPOIYKTA PEAKIIUU 110
M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM
MPOJIYKTOB PEAKLIUHN);

c(hOpMHUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMOM 3HaHUI 00 OCHOBHBIX METOaX
Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUM MPU U3YUCHUU BEILIECTB U XUMUYECKUX
sABJICHUHN (HAOII0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE ), UCIIOIB30BaTh
CHUCTEMHBIC XUMUYECKUE 3HAHUS JIJIs1 IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMECHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOaTh MPaBUIIA MOJIH30BAHUS XUMUYECKON
OCYJI0M 1 TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKKE MPaBHIIa OOpaIEHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMU IO BBIMOIHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJHATh XUMUYECKUN SKCIIEPUMEHT
(mpeBparieHus OpraHMYeCcKuX BEIIeCTB MPU HArpeBaHUU, MOJYUYCHUE ITHUIICHA U
M3YUYEHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKIIMM OPraHUYECKUX BEIIECTB,
JeHatypaius OeJKOB MpU HaArpEeBaHUU, IIBETHBIC PEaKI[MU OEJIKOB) B COOTBETCTBUU C
MpaBUIaMU TEXHUKH 0€30TaCHOCTH MPH OOPAICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
o0opyI0BaHUEM, TIPEICTABIIATh PE3YIbTATHI XUMHUIECKOTO IKCIIEPUMEHTa B (hopme
3aMucH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMi U (POPMYyIUPOBATH BEIBOIBI HA
OCHOBE 3TUX Pe3yJbTaTOB; C(HOPMUPOBAHHOCTh YMEHUN KPUTHICCKU aHATTU3UPOBATH
XUMUYECKYI0 HH(OpMAIUIO, TOIyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa
MaccoBoil uHpopmanmu, UHTepHET U ApyTUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOATh IPaBUia 3KOJOTUUECKH 11eJ1eCO00Pa3HOro
NOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTHU B LIESAX COXPAHEHUSI CBOETO 3/I0POBbSI
1 OKpY>Karolllel MPpUPOJHOM Cpelibl, 0CO3HABATh OITACHOCTh BO3/ICMCTBHS Ha )KUBBIE
OpraHU3MBbI ONPEIEIIEHHBIX OPTaHUYECKUX BEIIECTB, IOHUMAs CMBICIT ITOKA3aTEeNs



[TJIK, mosicHATh Ha mMpuMepax crocoObl YMEHbBIIECHHS U PEAOTBPALLEHUS UX
BPEJHOr0 BO3JEHCTBUS Ha OPraHn3M YEJIOBEKA;

11 00Yy4arOIIKXCs C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS: YMEHUE
MPUMEHSTH 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUM;

JUTS CJIETIBIX U CIIA00BUISAIINX 00YUAIOIIMXCSI: YMEHUE UCIIOB30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMU4eckux GopMyil.

11 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckass XuMusi»
OTpaXaloT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUI: 0 XUMUYECKOM COCTABIISIONICH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIA XUMUH B TO3HAHUU SIBIICHUI NPUPOIbI, B
(hOpMHUPOBAHUU MBITIUICHUS U KYJIBTYPbI JINYHOCTH, €€ (PYHKITMOHAIbHON
IrPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1a4 U SKOJIOTMUECKU
00OCHOBAHHOTO OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpese;

BJIAJICHUE CUCTEMOM XMMHUYECKHUX 3HAHMM, KOTOpask BKJIFOYAET: OCHOBOIIOJIATAFOIIHE
MOHATUS (XUMUYECKUM DJIEMEHT, aTOM, U30TOTl, S-, P-, d- AJIEKTPOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BaJIEHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCIICHUS, XMMUYECKAasl CBSI3b (KOBAJIEHTHAS,
MOHHAs1, METAJUTMYECKas, BOJOPOAHAS ), KpUCTAJUIMYECKAs! PEeIIETKA, THUIIbI
XUMHUYECKUX PEAKIHUI, paCTBOP, SJIEKTPOJIUTHI, HEIJEKTPOJIUTHI, SJIEKTPOIUTUYECKAS
JUCCOLIMALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKLUu,
XUMHUYECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (TCOPHS DIEKTPOIUTHUECKON
JUCCOLMAINY, Iepuoandeckuil 3akoH J1.11. Meneneesa, 3aK0OH COXpaHEHHs MACChI
BEIIIECTB, 3aKOH COXPAHEHUSI U IPEBPALICHUS] SHEPTUU IPU XUMUUYECKUX PEaKLIUsX),
3aKOHOMEPHOCTH, CHMBOJINYECKHUH SI3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUS,
JeKallre B OCHOBE TOHUMAaHUSI IPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHUH,
(haKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX, COCTABE, MOJIYYEeHUHU U 0€301MacCHOM
MCIIOJIb30BaHNU BAKHEUIIMX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa,;

c(hOpPMUPOBAHHOCTH YMEHUH BBISBIATH XapaKTepHbIC IPU3HAKU TOHATHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIHE MMOHATHUS [TPU
OTMHCAaHWUU HEOPTAHUYECKUX BEIIECTB M MX MPEBpAIICHUI; CHOPMUPOBAHHOCTH
YMEHHH UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JJIS COCTaBIICHUS ()OPMYJI BEIIECTB
Y YpPaBHEHUI XUMHUYECKHUX peakuuid, cucrematnyeckyto HomeHkinatypy (IUPAC) u
TpUBUAJIbHBIE HA3BaHUSI OTACIbHBIX HEOPIraHMUECKUX BEIIECTB (yrapHbIi ras,
YIIIEKUCIBIN ra3, aMMHaK, raméHas u3BecThb, HeraiiéHas U3BeCThb, TUThEBAs COa,
MUPUT U JPYTHUe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEIENSITh BAICHTHOCTb U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COSAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJl XUMUYECKON
CBS3M (KOBaJICHTHAs!, MOHHAs, METaJUIMUeCKasi, BOJIOPOIHAs) B COETMHEHUSIX, TUTI
KPUCTaJUIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA (ATOMHAs!, MOJIEKYJISIpHAs,



MOHHAasl, METAJNINYECKas ), XapakTep Cpeabl B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
COCIMHCHMH;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIIUBATH MPUHAJJIIC)KHOCTh HEOPTaHUYECKUX
BEIIIECTB 10 UX COCTABY K OMPEICIIEHHOMY KJIacCy/TpyIIe COeMHEHHM (MPOCThIE
BEIIIECTBA — METAJUIBl 1 HEMETAJUIbI, OKCH/IbI, OCHOBaHUS, KUCJIOTHI, aM(OTepHbIE
TUIAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH PaCKPbIBaTh CMBICII Iepruoaudeckoro 3akona J[. 1.
MeneneeBa U AEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOITYI0, 00BSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTePHU30BaATh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 351eMeHTOB 1—4 nepuoaoB llepuoanueckoil CuCTEMbl XUMUYECKUX
anemenToB JI.. MenzaeneeBa, UCTIOIb3Ys TOHATHUS «S-, P-, d-DJIIEKTPOHHBIE
OpOuTATHY, «IHEPTETUUECKUE YPOBHNY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX COCIMHEHUM 110 IEPUOJaM U TpyIirnam
[Tepnoanueckoi cucTemMbl XuMrU4YecKkux 3yemMeHToB /.M. Menneneena;
c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHUE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAAThH
CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY HEOPraHUYECKUMU BEIIECTBAMH C
MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;
c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATH XUMUYECKHUE PEAKIIUU 110
Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTABY PEarupyroIIuX BEUIECTB, TEINIOBOMY

s PeKTy peakiuu, U3MEHEHUIO CTEIIEHEN OKUCIECHUS DJIEMEHTOB, 00PaTUMOCTHU
peaKIiM, YYaCTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTABIIATh YPABHEHUS PEAKIIMIA PA3IMYHBIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHHUS PEAKIIMi HOHHOTO 0OMEHA, YUUThIBAs YCIOBHS,
IPU KOTOPBIX 3TU PEAKLMU UAYT 10 KOHILIA;

c(hOpMHUPOBAHHOCTh YMEHHUI ITPOBOJIUTH PEAKIIUH, ITOITBEPIKIAOIINE KaueCTBEHHBIN
COCTaB Pa3JIMYHbIX HECOPTaHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM MTYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAaX HEOPTraHMYECKUX BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHUI PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUN TTOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OanaHca
ATUX peaKIuii; ChOPMUPOBAHHOCTH YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PEAKITUH OT Pa3TUYHBIX (PaKTOPOB; XapaKTep CMEMICHUS XUMHIECKOTO
paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETo Bo3aeicTBus (nmpunnun Jle [llarense);
c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh XUMUUYECKHE MPOIIECCHI, JISKAIINE B
OCHOBE MPOMBIIICHHOT'O MOJYYE€HUSI CEPHOM KUCJIOThI, aMMHUAKa, & TAKKE
c(hOpMHUPOBAHHOCTH MPEJICTABICHUN 00 OOITUX HAYYHBIX TPUHIUTIAX U
AKOJIOTHYECKUX MTPoOIeMax XUMUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH ITPOBOJAUTH BEIYMCIICHUS C UCIIOJIB30BAHUEM ITOHSITHS
«MaccoBasl J10J1s1 BEIIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpHU
XUMHUYECKUX PEaKIUIX, MACChI BEIIECTBA UM 00BhEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU O0BEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIIHH



BEIIECTB, TEIJIOBOTO 3 eKTa peakii Ha OCHOBE 3aKOHOB COXPaHEHHUSI MacCChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUH COOJII0IaTh IPaBUJIa MOJIB30BAHUS XUMUYECKOM
MOCYI0M U J1abOpaTOPHBIM 000PYAOBAHUEM, a TAKXKE MTpaBUiia OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMU TI0 BBITIOTHEHHIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMCHUH TUTAHUPOBATH U BHITIOJHATh XUMUYSCKAMA SKCTICPUMECHT
(pasnmosxeHune MepoKCHaa BOJOPO/Ia B IPUCYTCTBUH KaTallM3aTopa, ONpeIelicHIe
CpeIbl paCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA, BIHSIHHIE
pasTUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIINH, PEAKIIMH HOHHOTO
oOMeHa, KaueCTBEeHHBIC PEaKIIUU Ha Cylb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHWUS, PEIICHUE SKCIIEPUMEHTANILHBIX 33/1a4 10 TeMaM «MeTasuib» u
«HemeTamnel») B COOTBETCTBUU C MPABMIIAMH TEXHUKH 0€30MMaCHOCTH TIPH
oOpaIeHnu ¢ BeIecTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM, TTPEACTABIISTH
PE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOpMeE 3aMncCH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIii U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yNbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUI KPUTHIECCKH aHATM3UPOBATH XUMHUIECKYIO
MH(}OpMaIHIO, MOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MaCCOBOM
KOMMYHUKAIu, MHTEpHET 1 ApyTruXx);

c(hOpMHUPOBAHHOCTh YMEHUH COOIOIATH TIPABHIIA IKOJIOTUIECKH 11eJIeCO00pa3HOTO
MOBE/ICHUSA B OBITY U TPYZOBOH ACSITEIFHOCTHU B IEJSIX COXPAHEHUS CBOETO 37I0POBBS
Y OKpY’KaloIlel MPUPOTHON Cpe/ibl, 0CO3HABATH OMTACHOCTH BO3JACHCTBUS HA )KUBBIC
OpraHU3MBbl ONpeIEeIEHHBIX BEIIECTB, OHUMas cMbici nokasarens [1/IK, moscuaTs
Ha IpUMEpPax CoCcOObl YMEHBIIECHUS U TPEIOTBPAIICHUS UX BPETHOTO BO3CHCTBUS
Ha OPraHU3M YEJIOBEKa;

JUTsl 00YYaIOIIUXCS C OTPAHUYCHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE
NPUMEHSATH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

ANA cnenbix U cnabosmaawmMx obyyaroLLmMXca: ymeHne Ncnoib3oBaTb penbepHo

TOYeyHy cuctemy obosHauveHui J1. bpaiina ana 3anucu XuMmnyeckmux Gopmyn.
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5.1 Kayuyku. 2
Boiokna
Hroro no pazneny 2
OBIIEE
KOJIMYHECTBO HACOB 34 2

I10 ITPOIT'PAMME




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
IIpenmeT oprannyueckoil XUMHHU, €6
| P p : | BuGmuorexa LIOP
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopust cTpoeHHsI OpraHU4YEeCKUX
2 coequHennit A. M. byrneposa, eé 1 bubnuorexa [IOP
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
OpraHn4eCKHuX BCIICCTB. Homenxkmnarypa
3 P P | BuGmuorexa LIOP
(cucTemaTuveckas) ¥ TPUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHUE
4 . P ’ 1 bubmuorexa [IOP
TOMOJIOTUYCCKUU P
Meran u 3TaH — NpoCTeHIIre
5 P | BuGmuoreka LIOP
NpCACTABUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka [IOP
OTUIIEH U IPOIWIEH — MIPOCTEUIIINE
7 P P 1 bubmuorexa [IOP
NpeACTAaBUTCIIN AJIKCHOB
[Tpaktrueckas padota Ne 1. «[Tonyuenue
8 P P omyH | | BuGmuorexa LIOP
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenue 1 bubnuoreka [IOP

CUHTETHYECKOTO KayuyyKa 1 pe3HHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH — but6mmorexa [IOP
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB
BrrunciaeHus mo ypaBHEHHIO XUMUUECKOMH

11 P bub6munoreka LIOP
peaxkuuu
ApeHbI: 0eH3011 U TOIYOJI. TOKCHIHOCTH

12 P Y BuGmorexa LIOP
apeHOB
['enerndeckas CBs3b yIIIEBOJIOPOIOB

13 r POAIOB, BuGmuoreka LIOP
MPUHAICKAIUX K PA3TUIHBIM KJIaccaM
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIE HE(YTAHBIC bu6muoreka LIOP
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
[TpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:

15 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIC bu6muoreka LIOP
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
KouTtponsHas padora 110 pas3zuen

16 p P PaSAENY BuGmuorexa LIOP
«YTII€BOIOPOABD)
[IpenenbHbIE OHOATOMHBIC CITMPTHI:

17 P P bubmuorexa [IOP
METaHOJ ¥ 3TaHoJ. BoopoaHas cBs3b
MHOroaToOMHBIE CIIMPTBI: STHJICHTJIUKOJIb 1

18 P bubmuorexa [IOP
TIIALEPUH
®deHoI: CTpOCHUE MOJICKYJIBI, (PU3NYECKUe

19 P MOTIeKY L, § BuGmuoreka LIOP
1 XMMUYECKHUE CBOWCTBA, MPUMEHCHHE
Anbaeruabl: GopManbIaCTU U

20 $op bubmuorexa [IOP
areTanbaerua. AIeToH
OIHOOCHOBHBIC IpeIeIbHBIC KAPOOHOBKIC

21 P P bub6muoreka LIOP
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

22 [TpaxTrueckas padota Ne 2. «CBoiicTBa but6mmorexa [IOP




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK

23 MPEICTABUTENH BBICIINX KapOOHOBBIX bubnmoreka [IOP
KHCIIOT

24 Mpina Kak conu BI)ICH_II/I‘)’( KapOOHOBBIX BuGmorexa [{OP
KHCIIOT, UX MOIoIIIee JeiicTBIe
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX bubnuorexa [IOP
a¢upoB

2% Kuper: ruaponus, npuMeHeHue, BuGmorexa [IOP
OuosIornvecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCHpUKaIus.

27 Baxxneiive npencraBuTeNnu: riroKo3a, but6mmoreka [IOP
¢bpykTO3a, caxapos3a

)3 Kpaxman u nenirono3a Kak NpupoHbie BuGmorexa [{OP
MOJINMEPBI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconepxaiye opraHuuecKue bubmuoreka LIOP
COCITUHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH bubnmoreka [IOP
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHN4YeCKHUE COCTMHEHUS, NX but6mmoreka [IOP
Ouosoruueckoe 3Hadenue. [lentuapt

37 benku xak npupoaHsie Bubmiorexa LIOP
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUS

13 OcHOBHbIE OHATUS XUMHUH ) BuGmorexa [{OP
BBICOKOMOJICKYJISIPHBIX COeTUHEHUN

34 OCHOBHEBIE METOJILI CHHTE3A but6mmorexa [IOP




[TnacTmacchl, Kayqyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypcsbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 but6mmoreka [IOP
KOH(UTypaIus aTOMOB
Ilepuonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XuMH4YecKux sneMenToB Jl. H.

2 . 1 but6mmorexa [IOP
MenpeneeBa, UX CBS3b C COBPEMEHHOMN
TEOpHUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIUHEHHI 10
IpYIIIaM U IIepuoaM. 3HaueHHe

3 24 P | BuGnorexa [[OP
MEePUONYECKOT0 3aKOHA U CHCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTUU HAYKHU
CrpoeHue BeniecTBa. XuMU4eckas CBs3b, €€

4 BH/JIbI; MEXaHU3MBbI 00pa30BaHUS 1 but6mmoreka [IOP
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenb okucaeHus. Bemecra

5 1 bub6munoreka LIOP
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTPOCHHUS
[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI. 1 bubnmoreka [IOP

MaccoBast 107151 BELIECTBAa B pacTBOpE




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

but6mmorexa [IOP

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

but6mmorexa [IOP

Ckopoctb peakiuu. OOpaTuMbIe peakIuy.
XUMHUYECKOE PAaBHOBECUE

bub6muoreka LIOP

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

bubmunoreka LIOP

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJtopoHOM mokasarene (pH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

but6mmorexa [IOP

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

but6mmorexa [IOP

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

bub6muoreka LIOP

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me Gpu3ndecKue CBOWCTBA
METaJIOB

bub6muoreka LIOP




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

bub6munoreka LIOP

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

bub6munoreka LIOP

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

but6mmoreka [IOP

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

but6mmorexa [IOP

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TeEME
«Mertanaen»"

bubmunoreka LIOP

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

bub6munoreka LIOP

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

but6mmorexa [IOP

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

but6mmoreka [IOP

23

XuMHUYecKre CBOMCTBaA a30Ta, hocodpa U Ux
COCIMHEHUIN

bub6munoreka LIOP

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

but6mmoreka [IOP

25

[IpumeHeHne BaxHEUIINX HEMETAIIOB U UX
COCTUHEHUN

but6mmoreka [IOP

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

bub6muoreka LIOP




TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
"HemeTassl"»

bub6munoreka LIOP

28

KontponbHas padoTa mo TeMaMm «MeTauibi
u «Hemertamibi»

bubmunoreka LIOP

29

Heoprannueckue u opraHnyeckue KuciaoThl.
Heopranunueckue u oprannueckre OCHOBaHUS

but6mmoreka [IOP

30

AMpoTepHbIEC HEOPraHUYECKHE U
opranudeckue coenuHeHus. ['enernueckas
CBSI3b HEOPTaHWYECKUX U OPTraHUIECKUX
BCILIECTB

bub6muoreka LIOP

31

Poap xumuu B oOecrieyeHur SKOJIOTHYECKOM,
SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH,
Pa3BUTUU MEAUIUHBI

bubmunoreka LIOP

32

[TpeacraBnenus: 06 0OMUX HAYYHBIX
MIPUHIIAITAX TPOMBIIUICHHOTO TOTYYCHUS
Ba)KHEUIIINX BEIIECTB

bub6muoreka LIOP

33

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

but6mmorexa [IOP

34

XuUMHSA U 300POBbE YEIOBEKA

bu6munoreka LIOP

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Xumus, 10 xknace/ I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AKiimonepHoe o01iecTBo
«M3narenbcTBO «lIpocBemenune»

Xumus, 11 xkmace/ IN'abpuensa O.C., O61mecTBo ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY;
AxnmonepHoe o0miectBo «M3marenscTBo «lIpocBerienner

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Beenure 1. O.C.I'abpuensy, ['.I'.JIsicoBa «Xumust Meronuueckoe nocobue — 6a3oBblil ypoBeHb» - M.: [Ipoda
2022 rop.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMus B TeCTax, 3a/1a4ax, yrnpaxneHusx. 11 kmacc» — M.:
Hpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposbHBIE 1 TPOBEPOYHBIE PAOOTHI
K yueOHuky». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronbpHast kHUTa A1 yauTens». YacTb
1 —M.: Jlpoda, 2019 rox.

5. 0.C.I'abpuensu, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHaast kHura s yautens». Yactb
2 — M.: Ipoda, 2022 ron.

6. O.C.I'abpuensn, [1.B.Pemeros, M.I'.OctpoymoBa «3aiauu 1o XMMHH U CIIOCOOBI X peIeHus» - M.:
«dpodan, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc noypounsie miansl no yueOHuky O.C.I'abpuensna, I'.I".JIsicoBoii» -
Bousrorpan» Yuurtens 2018roz.

8. M.A.Ps6oBa, ¥Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kimace», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensH, 1.I".octpoymMoB «XUMHYECKUN dKCIIEpUMEHT B mikoje 11 kmacey; - M.: Ilpoda. — 2019
roJ.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beeaute _ BeeautemaHHbiehttp://www.chemnet.ru Faseta «Xumua» 1 cait ana yumtena «f uay Ha ypoK XMmumn»
http://him.1september.ru Eannan konnekumsa LLOP: NMpeameTHan Koanekumsa « Xumma»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble SKCMEPUMEHTbI: XMMMA. Konnekumn
Poccuitckoro obuieobpasoBaTesibHOro nopTrana

http://experiment.edu.ru AIXUMMUK: cairt /1.10. AnmkbepoBoii

http://www alhimik.ru Bcepoccuitickaa onmmnmnaga WKOAbHUKOB MO XMMMUM

http://chem.rusolymp.ru OpraHuyeckas XMmmua: SNEKTPOHHbIN y4ebHUK ANA cpeaHel LWKOAbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWWN: INEKTPOHHbIN YYeBHUK

http://www.chemistry.ru McTaHUMOHHAA OAMMMMAAA MO XMMUN: TERNEKOMMYHUKALMOHHbIN 06pa3oBaTe/bHbIi
NpoeKT
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