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IHosicHuTEeIbHAA 3aIHCKA

[IporpammMa 10 XUMUU Ha YpOBHE CpelHero oO0uiero oOpa3oBaHuUs
pa3pabotana Ha ocHoBe DenepanbHOoro 3akoHa oOT 29.12.2012 Ne 273-®3 «OO0
obpazoBannu B Poccuiickoit dexneparuu», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHOl 00pa30BaTEebHON TMPOrpaMMbl cpeaHero obmiero obpazoBanus (DPOII
COO), mnpexacraBieHHbIXx B DeaepaibHOM TOCYAApPCTBEHHOM  00pa3oBaTEIbHOM
craggapre COO, ¢ yu€érom KoHnenuuu npenogaBaHus y4eOHOro mpeamera « XHUMUs»
B 00pa3oBarenbHbIX opranu3anusax Pocculickoit denepannn, peaau3yomnX OCHOBHbIE
oOpa3oBarelibHbIE MPOTrpaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTeruu pa3BUTHUSA
Bocriutanus B Poccuiickoit ®denepanun Ha nepuoa a0 2025 roma» (PacmnopsbkeHue
IIpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3paboTKe MporpaMMbl O XUMHUHU, K ONPEIECICHUIO 00IIen
CTpaTreruu oOy4YeHUs, BOCIUTAHUS U PA3BUTHUS OOYYAIOIIMXCS CPEACTBAMH Y4EOHOTO
npeaMera «Xumusi» s 10-11  kimaccoB Ha 0a30BOM  YpOBHE COCTaBWIH
koHuenryaiabHele mnonoxkeHus PIOC COO o B3auMOOOYCIOBIEHHOCTH IENEH,
COZIepXaHUsA, pE3ylabTaTOB oOOy4YeHUss U TpeOOBaHWUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

Obwas xapakmepucmuka yu4ebHo20 npeomema « Xumusy

XuMHuueckoe 00pa3oBaHueE, MOJy4aeMOe BbITYCKHUKaMU 0011e00pa3oBaTesbHON
OpraHu3aliy, SIBJISETCS HEOThEMJIEMOW YacThbl0 MX 00pa3oBaHHOCTU. OHO CIYXUT
3aBEpPILAIONIMM 3TAllOM peaM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYUIUX LIEJIOCTHON CHUCTEME XMMHYECKOTO 00pa3oBaHMS.
OTH  TIEHHOCTH  KacaloTcs  TO3HAHWS  3aKOHOB  NPHUPOAbI,  (OPMHPOBAHMUS
MHUPOBO33pEHHUS U OOLIEH KyIbTypbl YEIOBEKa, a TAKKE IKOJIOTMUYECKH 000CHOBAHHOTO
OTHOILUEHUs K CBOEMY 3JI0POBBIO M MNPUPOAHOW cpene. Peanmusyercsd XuMHUecKoe
oOpa3oBaHuE OOy4aroOlUXCsl Ha YpOBHE CpelHero ooiero oOpa3oBaHUs CPEICTBAMU
y4eOHOro npeaMera «XuMUs», COJIEpPKAHUE U MOCTPOEHUE KOTOPOTrO OMpPEAENICHbI B
MporpamMme Mo XUMHUHU € YYETOM CHelu(PUKN HAyKH XUMUHU, €€ 3HAUCHUS B MO3HAHUU
IpUPOJAbl U B MaTepHATBHOM KU3HU OOIIECTBA, a TaKXKe C y4ETOM OOIIMX Iened u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CPEIHEro 0O0Iero
obOpasoBanus B Poccuiickoit deneparuu.

XuMHsT Kak dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIpPaeT OCOOYyI poOJib B
COBPEMEHHOI ITMBMWIIM3AMHU, B CO3JJaHUM HOBOW 0a3bl MaTepHalibHON KynbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHHE PALMOHAIBHOIO HAYYHOTO MBIILICHUS, B
CO3J]aHUE LIEJIOCTHOTO TMpPEACTaBICHUS 00 OKPYKaIOIIeM MHUpE Kak O €IUHCTBE
OpPUPOJLI U YEJIOBEKa, KOTOpoe (POpMHUpPYETCSs B XHUMHUU Ha OCHOBE IMOHUMAaHMS
BEILIECTBEHHOI0 COCTaBa OKPYXKAIOLIEro MUpa, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU W BO3MOKHBIMU 00JIACTSIMU TIPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSl C JPYTMMU €CTECTBCHHBIMH HayKaMmH, XUMHSl CTajla
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HEOTHEMJIEMOM YaCThIO MHUPOBOW KYJIbTYPbl, HEOOXOIUMBIM YyCIOBHEM YCIEITHOTO
TpyJa U >KU3HU Kaxjaoro uieHa ooOmectBa. CoBpeMeHHass XHMHUSI Kak Hayka
CO3MJaTeNIbHAsl, KAaK HayKa BBICOKMX TEXHOJOTHI HampaBJ€HAa Ha pEIICHUE
[I00ANbHBIX  MPOOJIEeM  YCTOWYMBOIO  PAa3BUTHUSI  YEJIOBEUYECTBA —  CHIPHEBOM,
SHEPIreTUYECKOM, MUILEBOM, IKOJIOTUYECKON O€30MTaCHOCTU U OXPAHBI 3J0OPOBbSL.

B cootBeTcTBHMM C OOmUMHU UEISIMH U MPHUHIMIAMH CPETHETO 0O0IIero
oOpazoBanusi cojepxkanne mnpenmera «Xumus» (10—-11 xmaccel, 0a30BbId ypOBEHBb
M3YYCHHS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, He0OXOJIMMYI0O UM JIJI1 BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS B JKM3Hb COLIMYMA, MPOJIODKEHUST 00pa30BaHUsl B Pa3IMUHbBIX
00J1acTsX, HE CBSI3aHHBIX HEIIOCPEJACTBEHHO C XUMHUEH.

CocrapnsomumMu  npeaMera «XUMHUS»  ABJISIOTCS  0a30BbIE  KYpChl  —
«Oprannyeckas xumus» U «OOm@as W HEOpPraHWYecKass XUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUs KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW MO HEOPraHMYEeCKOW XMMHHU (C BKJIIOUYEHHEM 3HAHMM U3 OOIled XUMUHU) U
opranndeckod xumuu. DopMHpoBaHUE ITAHHOW CHCTEMBl 3HAHUW MpPU HU3YYECHUU
npeaMera 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEIO MHOTOOOpa3usl BEILIECTB
Ha OCHOBE OOIIUX MOHATHM, 3aKOHOB U TEOPHUI XUMHH.

CrpykTypa conepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeOpraHuyeckass XUMus» cPOpMUpPOBAHA B MporpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOT'0 MOAX0Aa K U3YYEHHUIO0 y4eOHOro MaTepuaia U 00ycloBI€HA HCTOPUUYECKH
000CHOBaHHBIM PAa3BUTHUEM 3HAHUI HA ONMPEACIIEHHBIX TEOPETUUYECKUX YPOBHsIX. Tak, B
Kypc€ OpraHMYECKON XMMHM BEIIECTBA PAacCMAaTPHUBAIOTCA HA YPOBHE KIACCHYECKOU
TEOPUU CTPOCHUSI OPraHMYECKUX COEAUHEHHI, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKUX
U DJIEKTPOHHBIX TPEACTaBICHUN O CTpoeHuu BemiecTB. CBefeHUss 00 M3y4aeMbIX B
Kypce BEIIECTBax JAAl0TCSA B Pa3BUTHUU — OT YIJIEBOJIOPOJIOB JI0 CIOKHBIX OMOJIOTHUECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecKo XWUMHM [IOJy4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HA YypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs TMEpPBOHAYATIbHbBIC
MPEACTABICHUSI O XUMHUYECKOW CBSI3M, KJIacCH(DUKAIIMOHHBIX IPU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUUYECKOMN peakinu.

[Tox HOBBIM yIJIOM 3peHHS B TMpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYCHHBIH Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUECKUIN MaTepuan U (PaKTOIOTHYECKHUE CBEACHUS O BEIIECTBAX M XMUMHYECKOMN
peakuuu. Tak, B 4acTHocTH, B Kypce «OOmas W HeOpraHuveckas XUMHs»
oOy4JaroumMcs MpPeJoCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHOIUYECKOTO
3aKOHa C OOILETEOPETUYECKUX M METOJOJIOTHYECKUX TMO3UIMH, TIy0Xe TMOHSThH
HUCTOpHYECKOE W3MEHeHHe (YHKIMH JTOro 3akoHa — OT o0oOmarome a0
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Envnas cucremMa 3HaHMM O BaXHEWMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
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CBOMCTBAaX M TNPUMEHEHHUU, & TAKXKE O XUMHUYECKHUX PEAKLUHSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEKaHusl AonoiHaeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKAHUSA, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUN U MPUKIIATHON XapaKTep. JTU 3HAHUS
CIIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3M XUMUU C IPYTUMH HAyKaMH, pacKpbIBalOT €€
pOJIb B TO3HABATEILHONW M TPAKTUYECKOW ACSITEIHPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBOKEHHS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUHU M MPAKTHUCCKUX
MPUIOKEHUNW XWMHH, TTOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMaxX, CBSA3aHHBIX C XUMHEH, KPUTHICCKA OCMBICIUBAThH
uHGOpPMAIUIO U TPUMEHSTD €€ JJI TOTMOJHEHUS 3HAHUN, PEeIICHUS UHTEIIEKTYaIbHbIX
U DKCIEpPUMEHTANIbHBIX MCCIIENOBATEIbCKUX 3a1ad. B 1menom copepkanue yueOHOTO
npeaMeta «XUMUs» JaHHOTO YPOBHS U3YUYEHHUS OPUEHTUPOBAHO Ha (OpMUpOBAHUE y
00y4aroImMXCcsi MUPOBO33PEHUECKON OCHOBBI [JIsi MOHUMaHUA (PUI0COPCKUX UIEH,
TaKuX Kak: MaTepuaJibHOE E€IWHCTBO HEOPraHUYECKOTO M OPraHUYECKOro MHpa,
00YyCIIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHUEM, I103HABAEMOCTH
MIPUPOAHBIX SIBJICHUM MyTEM SKCIIEPUMEHTA U PELICHUS IPOTUBOPEUUNA MEKAY HOBBIMU
dakTaMu U TEOPETUUYECKUMH MPEANOCHIIIKAMH, OCO3HAHHWE POJM XUMHUU B pEUICHUU
AKOJIOTUYECKHUX TPoOJeM, a TakkKe MpolsieM cOepexeHUs IHEPreTHUECKUX PECYpPCOB,
CBIPbsl, CO3/ITaHHSI HOBBIX TEXHOJIOTUW U MaTEPHUAJIOB.

B nane peienus 3aja4 BOCIUTAHUS, PA3BUTUS U COLUATIU3AIUKN 00YUYaIOIINXCS
MPUHSTBIE MPOTPAaMMON MO XUMHUM TMOJXOAbl K ONPEACIICHUIO COACpKaHUS U
MOCTPOEHUS TIpeaMeTa MpeaycMaTpuBatoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX YUEOHBIX
nercTBUi, uMernmMx 0a30BO€ 3HAUYCHUE JJISI Pa3IMYHBIX BHUJIOB JEATEIHHOCTH:
perieHus: mpoOsem, MoucKa, aHaauza U o0paboTku MHGOPMAIUU, HEOOXOIUMBIX JIJIs
OpUOOpPETEHUsT  OMbITa TMPAKTUYECKOM M HUCCJIEA0BATEIIbCKON  JesSTEIbHOCTH,
3aHUMAIOUIEH Ba)KHOE MECTO B MO3HAHUU XUMUH.

B mpaktuke mnpenogaBaHuWs XHMHU KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, TAK U HA YPOBHE CpeAHEro oOIIero odpa3oBaHMs, MPU OMPEACICHUU
COJICPKATEILHON  XapaKTepUCTUKU IeJed HU3ydeHHUs TMpeaMeTa HalpaBlICHUEM
MEPBOCTEIICHHON 3HAYUMOCTU TPAJUIIMOHHO TMpuU3HAETCsl (HOPMUPOBAHHE OCHOB
XUMUYECKOW HayKd KakK OOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS, TNMPAKTHIECKON
NEATEIbHOCTH 4YEJOBE€KAa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTyphl. C
METOJAMYECKON TOYKH 3PEHHUS TAKOM MOAXOJI K OINPEACICHUIO LEIed H3YYEHUS
MpeaMeETA SIBJISIETCS] BIOJIHE ONPaBJAAHHBIM.

Llenu uzyuenus yueonozo npeomema « Xumusy

CornacHO JaHHOM TOYKE 3pEHUS TIJIaBHBIMM MEJISIMH HM3Y4YEHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBHIAIOTCS:

dbopMHUpPOBaHUE CUCTEMBl XUMUYECKHX 3HAHWM KaK BaKHEWINICH COCTABJISIIOIIEH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHPA, B OCHOBE KOTOPOI JieKaT KIIFOUEBBIE MOHSTHUS,
byHIaMEHTaIbHBIC 3aKOHBI W TEOPUU XWMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE W
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MOHUMAHUE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHWIA MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEHN UX PA3BUTHUS U CTAHOBJICHUS;

dbopMHUpoOBaHUE W pa3BUTUE TMPEACTABICHUNW O HAYYHBIX METOAaxX IO3HAHUS
BEUIECTB M XHUMHUYECKUX pEaKIUi, HEOOXOIUMBIX [UJIi NPUOOPETEHUS YMEHHM
OPUEHTHPOBATHCSI B MHUPE BEIIECTB W XUMHUYECKHUX SIBIICHHHA, WMEIONINX MECTO B
MIPUPOAE, B IPAKTUYECKOU U MIOBCEHEBHOM KU3HU;

pa3BUTHE YMEHHUH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOACHHEM WU
OOBSICHEHUEM XHMMHUYECKOTO SKCIIEPUMEHTa, COONIOJCHHEM TMpaBuil 0Oe30MacHOro
oOpalieHus ¢ BelecTBamMu.

Hapsiny ¢ atum, conepkareiibHas XapaKTepUCTHKa IeJed W 3ajay U3y4deHUus
npeaMeTa B MpOorpaMMe MO XMMHUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TPHOPUTETAMH B CHCTEME CpeaHero oomero oOpa3oBanus. CeromHs B
MPErnoJaBaHuU XUMHUU B OOJIBIIEH CTEMEHHW OTAAETCS MPEANOYTCHHE MPAKTHUYECKOU
KOMITOHCHTE COJICpKaHUs OOydeHUsS, OPUESHTUPOBAHHON HA MOATOTOBKY BBIMTYCKHUKA
o01eo0pa3oBaTeIbHOM  OpraHu3alluy, BIAJCIONIEr0O HE HAO0OpOM 3HAHUM, a
(GYHKIMOHATBFHOM TpaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMH aKTUBHOIO
MOJIYYCHHS 3HAHUW U IPUMEHEHUS X B PEaTbHOM MKU3ZHU JJIS PEIICHUS MTPAKTUUECKUX
3ajad.

B cBs3M ¢ 3TUM TIpW W3YYEHUU MpeaMeTa « XUMHS» JOMHHHUPYIOIICE 3HAUYCHHEC
npUOOPETAIOT TaKKE LIETU U 33/1a4H, KaK:

amanrtanus oO0y4aroumxcs K YCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMUpOBaHHE WHTEIIEKTYaIbHO Pa3BUTOM JTHYHOCTH, TOTOBOW K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSITHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHCHUEM;

dbopMupoBaHHEe Yy  OOyYarOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMM), WMEIIIMX YHHBEPCAIHHOE 3HAYCHHE [IJI1 PAa3IMYHBIX BHUJOB
NEeSATEIBbHOCTH: pelleHuss npoOseM, MOUCKA, aHanu3a M 00paboTku uHGOpMaLHH,
HEOOXOIMMBIX ISl PUOOPETEHUS OMbITa ACSITEIbHOCTH, KOTOPas 3aHUMAEeT Ba)XKHOE
MECTO B TMO3HAHWW XHMHH, a TaKXKe JUIsI OICHKH C TO3WUIUH DKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPraHU3M
4eJIoBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE TIIO3HABATEIbHBIX HWHTEPECOB, HHTEIIEKTYadbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH O0O0YYaIOIIUXCS: CIOCOOHOCTH CaMOCTOSITEIbHO TMPUOOPETaTh HOBBIC
3HaHUS TI0 XUMHUHU B COOTBETCTBHUM C >KU3HCHHBIMH ITOTPEOHOCTSMHM, HCIIOJIH30BATh
COBpEeMEHHbIe HMH(OPMAIIMOHHBIE TEXHOJOTHUU MJisi TOWCKAa M aHanu3a Yy4eOHOU W
HAy4YHO-TIOMYJISIPHON WH(OPMAIIMA XUMUIECKOTO COACPKAHUS;

dbopMupoBaHHEe M PA3BUTHE y OOYYAIOIIMUXCS ACCOLMATUBHOIO M JIOTMYECKOTO
MBIIUICHUSI, HAOJII0IaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHMM W TMPOBEACHUU XUMHUYECKOTO

5



AKCIIEPUMEHTA;

BOCIIUTAHUE Yy  OOydaromuxcsi  yOeXKIEHHOCTH B  T'YMaHUCTUYECKOMU
HANpaBJICHHOCTH XHMMHH, €€ Ba)XXHOHM pOJM B pEUIEHWU IOOAIBHBIX MpoOiieM
palMOHATBHOTO TPHUPOJOTIOIB30BaHUS, MOMOJHEHHUS HHEPreTUYECKUX PECypcoB U
COXpPaHEHHUs MPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO
OTHOIICHHUS K TPUPOJE U CBOEMY 3JI0pPOBbIO, a TakKe MPHUOOPETEHHUs OIbITa
WCTIONb30BAHUS TOJNYYEHHBIX 3HAHUM JUIsi TMPUHSATHS TPAMOTHBIX pPEHICHUNA B
CUTYyAaIlUsIX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSIMHU.

B ydyeOHOM m1aHe cpeliHero o01ero o0Opa3oBaHus MpeaMeT « XHUMHUs» 0a30BOr0O
YPOBHSI BXOJIUT B COCTaB MpeAMEeTHOM o0nacTu « EcTrecTBEeHHO-HAyUHbIE TPEIMETHI».

Mecmo yuebnoco npeomema «Xumusy 6 yuebHOM NlaHe
OO011ee yncao 4acoB, OTBEAEHHBIX ISl U3YUYEHUs XUMHUHU, Ha 0a30BOM YpOBHE
cpemHero oo6mero oopa3oBanus, coctaisaeT 68 wacos: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 knacce — 34 gaca (1 gac B Hefemo).

Conep:xanue y4eOHOI0 npeaMera
10 xnacc

OPI'’AHMUYECKAA XUMUA

Teopernueckue OCHOBBI OPraHUYECKON XUMHUU

[Ipenmer opraHMYeckOW XUMHM: €€ BO3HUKHOBEHUE, PA3BUTHE M 3HAUYCHUE
B MOJIyYCHUM HOBBIX BEIIECTB W MaTEepUANOB. Teopus CTPOCHUSI OPraHHUYECKUX
coenuaeHnii A. M. BytiepoBa, €€ ocHoBHBbIE mMOJoXeHUs. CTpYKTypHbIE (HOPMYJIBI
OPraHUYECKUX BEIIECTB. ['OMOJIOTHsA, N30MEpUs. XUMUYECKAsI CBA3b B OPraHUYECKUX
COCIMHEHUSIX — OJIMHAPHBIEC U KPATHBIE CBS3HU.

[IpencraBinenue o kimaccuduKkaluu opraHudeckux BemecTB. Homenkmarypa
OPTraHUYECKUX COCIMHEHUN (CUCTeMaTHUYecKas) U TPUBUAJIbHBIC HA3BAHUS BaKHEUIIINX
MIPEICTABUTENIEN KIIACCOB OPTaHUYECKUX BELIECTB.

ODKCHEPUMEHTAJIBHBIE METOJbl H3YYEHHS BEIIECTB W HX MPEBPalICHUI:
O3HaKOMJIEHHE ¢ oOpasllaMu OpraHWYEeCKHUX BEIISCTB W MaTepHalaMH Ha WX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OpPraHWYECKMX BEIIEeCTB, HAOIIOJCHHE U OMHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPALICHUK) OPTaHUYECKHX BEUIECTB IIPU
HarpeBaHuu (TUTaBIeHUE, OOYTIMBAHUE U TOPCHUE).

YriaeBoaopoasbl

AJIKaHbBl: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMH psa. Meran u 3TaH —
MPOCTEHIINE MPEACTABUTEIIN aJTKAHOB: (PM3UUYECKUE U XMMUYECKHUEe CBOMCTBA (peakiuu
3aMElICHUS U TOPEHHUS), HAXOKJICHUE B IPUPOJE, MOJIYyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHU pPsj. DTWIEH W NPONWIeH —
MPOCTEHINNE TIPEICTABUTENH ATKEHOB: (U3UIYECKHNE U XUMUYECKUE CBOMCTBA (peaKIuu

6



TUAPUPOBAHUS, TaJOTC€HUPOBAHUS, THUApaTallUd, OKHCJICHUS W MOJIUMEpPHU3AlUH),
MOJIyYEHHUE U IPUMEHECHHUE.

AnkagueHbl: OytagueH-1,3 u wmetunOytaaueH-1,3: CcTpoeHHE, BaKHEUIIHE
XUMHUYECKHE CBOMCTBa (peakiusi mnoiauMepusanuu). l[loiydeHue CHHTETHUECKOTO
KaydyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKANA Psil. AIICTHICH —
MPOCTEHUININIA MPEICTABUTENIb AIKWHOB: COCTaB, CTPOCHUE, (PU3NUECKHE W XUMHUUICCKUE
CBOMCTBa (peakiMyd THUAPUPOBAHUS, TAIOTCHUPOBAHUS, THUApATAllMU, TOPEHUS),
MOJIyYEHHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, crtpoeHue, (GU3MYECKME W XUMUYECKHE CBOMNCTBA
(peakuu TaJOTeHHPOBAHMS WM HUTPOBAHUA), MOJy4YeHHE U MpuMeHeHue. Tomyor:
COCTaB, CTPOCHHE, (PU3NUECKHUE U XUMUUECKHE CBOMCTBA (PEaKIUK TaJIOTEHUPOBAHUS U
HUTPOBAHUS), MOJYYEHUE U MPUMEHEHUE. TOKCUYHOCTh apeHOB. I'eHeTnyeckasi CBSI3b
MEXK]y YTJIEBOJAOPOAaMU, MIPUHAIICIKAIIUME K PA3IMYHBIM KJlaccam.

IlpupoaHble HCTOYHMKHM YIrJeBOAOPOAOB. IIpuponHpiii Ta3 U MOMYyTHbBIE
HedTanble ra3pl. Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HEPTH:
NEpPEeroHKa, KPEKUHr (TEPMUYECKUM, KaTATUTHYECKU), mupoin3. I[IpoayKTsl
nepepadoTKu HEPTH, X MPUMEHEHHUE B MIPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroiib
Y IPOJIYKTHI €r0 NepepaboTKH.

OKCIEpUMEHTANIbHBIE METOJAbl M3Y4YEHHUs] BEIIECTB U MX IMPEBpaIllCHUN:
O03HAaKOMJIEHHE ¢ 0Opa3llaMM IJIacTMAcC, KaydyKOB W pe3uHbl, Kojuiekiuu «HedTb» u
«YTOnb», MOJEIUPOBAHUE MOJIEKYJ] YTJEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEICHUE MPAKTUIECKON PabOThI: OJyYSHUE ITHIICHA U U3yUYEHHUE €TO CBOMCTB.

Pacuérnble 3a1aun.

Brruucienus mo ypaBHEHHIO XUMUYECKON peakiiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJIHOTO BEIECTBAa WJIM TMPOAYKTa PEAKIMU 10 M3BECTHBIM Macce, O0BEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

Kucsopoacoaep:xamue opranndeckue coeIuHEeHUs

[IpenenpHbIe OJTHOATOMHBIE CTUPTHI. METaHOJ 1 3TaHOJI: CTPOCHUE, (PU3UUECKUE
U XUMHUYECKHE CBOMCTBA (pEaKUUU C aKTUBHBIMU METAJJIAMH, ralOr€HOBOJOPOIaMH,
ropeHue), NpuMeHeHue. BogopoaHbie CBSI3M MEXIY MOJIeKyliamMu coupToB. [lelicTBue
METAHOJIa U 3TAHOJIa HAa OPTraHU3M YEJIOBEKa.

MHoT0aTOMHBIE CIUPTHL. DTHICHTIUKOIb U TIUIEPUH: CTPOCHHE, GU3HUECCKUE U
XUMHUUYECKHE CBOMCTBA (B3aMMOJICMCTBHUE CO IIETOYHBIMH METaJlIaMH, KaueCTBEHHas
peakiysi Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBue Ha opranu3M 4venoBeka. [I[pumeHeHue
[JIMIEPUHA U STUJICHTJIUKOJIA.

deHos:  CTpOCHHWE MOJEKYJbl, (HU3WYecKkne ¥ XHWMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne Gpenona.

Anpaerunpl 1 KeToOHbI. DOpMaIbIACTH I, alleTANBACTH . CTPOEHNE, PU3NUECKUE U
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XUMUYECKHE CBOMCTBA (peakUMH OKHUCJIEHHS W BOCCTAHOBJICHUS, Kau€CTBEHHBIE
PEaKINM), MOTyYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TIpeJieibHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHAs M yKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NYECKHME W XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS
KJIacca KUCJIOT, peakius dTepuukanum), noirydeHrne u npumenenue. CteapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX KHUCIOT. Mbuia Kak
COJIU BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBUE.

Crnoxuble 3pUpPHI KaK MPOU3BOAHBIC KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. bruonornueckast poib KUPOB.

YraeBoawbl: coctas, kiaccupuUKaIus yrieBoaoB (MOHO-, TU- U TOJKUCaXapuabl).
I'moko3a — mnpocTedmmii MoOHOCaxapuJ: OCOOCHHOCTHM CTPOEHHUS MOJIEKYJIbI,
dbu3uyeckue M XUMHUYECKHE CBOMCTBa (B3aumojeicTtBue ¢ rujpokcuaom meau(ll),
OKHCJICHUE aMMHUAyHbIM pacTBOpoM okcujaa cepebpa(l), BoccTaHoBieHue, OpoKeHUE
[JIF0KO3bl), HAXOXKIEHUE B MPUPOJIE, TPUMEHEHUE, OMoJIornuecKas poiib. GOTOCHHTES.
@pyKTO3a KaK U30MEDP TITIOKO3HI.

Kpaxman u uemnosio3a Kak NpuUpofHble moiumepbl. CTpoeHHEe Kpaxmana u
HeUIoNIo3bl. Du3nueckue MW XUMHUYECKHE CBOMCTBA  Kpaxmana  (TUIpOJIu3,
KayeCTBEHHAs PeaKIsl C HOJAO0M).

OKCIepUMEHTAIbHbIE METOJIbl HW3YYEHHUs BEIIECTB W WX MPEBpallCHUI:
MpOBEJACHUE, HAONIOACHUE U ONUCAHUE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CHUPTOB, KAauE€CTBEHHBbIE PEaKLUMH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHoja
okcunpoMm wmenu(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJCUCTBUE TIIUIIEPUHA C
ruapokcunoM Mmenu(ll)), ampaernnoB (okucieHWEe aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapokcumgom wmenu(ll), B3aumMopeiicTBHE Kpaxmajga C HOJOM),
IIPOBEICHHUE MPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOU KHUCIIOTHI.

PacuérHnble 3a1aun.

Bbluucienus no ypaBHEHHIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJHOTO BEIIeCTBAa WJIM MPOAYKTa PEAKUUMU [0 M3BECTHBIM Macce, O0BEMY,
KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEUIECTB MUIIU MPOJYKTOB PEAKIIMH).

A3oTcoaepkamye OpraHnYecKue CoeAUHEHMSI.

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHuydeckue coenuHeHus. Duzndeckue u
XUMHUYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha TIpUMepe IJIMIMHA). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mpUPOIHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. llepBuunas,
BTOPHUYHASI M TPETHUUHAS CTPYKTypa 0enkoB. XUMUYECKHUE CBOMCTBA OEIKOB: TUAPOIU3,
JIeHATypaltsl, KAYECTBEHHbIE PEaKIUU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W WX MPEBpallCHUI:
HAONIIO/ICHUE U OMMCAaHHWE JIEMOHCTPALMOHHBIX OMNBITOB: JEHaTypauus OenKoB Mpu
HarpeBaHUU, [[BETHBIE PEaKIUU OEIKOB.



BbicokoMoieKyJISIpHbIE COeTUHEHUS

OCHOBHbIE TOHSTUSI XMMHUHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED,
TIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb TMOJUMEpPH3AINH, CPEIHSS MOJEKYJspHas
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIUHEHHH —
MOJIMMEPHU3AIUs U TTOTUKOHICHCAIINA.

DOKCHEepUMEHTAIBHBIE METOJbI HW3Y4YEHUS BEIIECTB W WX IPEBpaIlCHUI:
O3HaKOMJICHHE C oO0pa3laMd MIPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MeXnpeaMeTHbIE CBS3H.

Peanu3arust MEXIPEAMETHBIX CBS3€H MPU M3yUYEeHUH OpraHudecKoil Xxumuu B 10
KJIacCe OCYILECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK W TOHSATHW, SBISIOMIMUXCS CHUCTEMHBIMU IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: SIBICHWE, HAyYHBIM (akT, THIOTE3a,
3aKOH, TEOpHWs, AaHalu3, CHHTE3, KiacCU(pUKalUsi, MEePUOJUYHOCTb, HAOIIOJCHHE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHHE.

®duzrka: Matepus, YHEPrus, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHME BEIECTBAa, (U3HUECKUE
BEJIMYMHBI M €TUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, 0oOMEH BEUIECTB B OpraHU3ME,
¢oTtocuHTEe3, OWONOTHYECKH aKTUBHBIC BemiecTBa (OENKH, YIIEBOABI, JKHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJBI, TOJIE3HBIE HMCKOMAEMbIe, TOILIUBO,
PECYpCBHI.

TexHonmorus: NMUIEBble MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIITUE
CpencTBa, JIEKAPCTBEHHBIE W  KOCMETHYECKHE TMperaparhl, Marepuaibl U3
HMCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KITACC

OBILIAA 1 HEOPTAHUYECKASA XUMKA

Teopernyeckue 0OCHOBBI XUMHUU

Xumudeckuit sneMeHT. AToM. Slapo aToma, U30TOMBL. DIEKTPOHHAS 000JI0YKA.
DHepreTUUECKUe YpPOBHH, MOAYPOBHU. ATOMHBIC OpOWUTanmu, s-, P-, O- SIEMEHTHI.
Oco0eHHOCTH pacnpeneseHusi 3JEKTPOHOB IO OpOUTAISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX NEPHUOJIOB. DIEKTPOHHAS KOH(PUTYpaIUs aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoguueckas cucreMa XMMHUYECKUX DJIEMEHTOB /l.
U. MenneneeBa. CBs3zpb nepuoguyeckoro 3axkoHa U Ilepuoanueckoid cucTteMbl
xumuueckux snemeHToB /. W. MenneneeBa ¢ COBPEMEHHOM TEOpUEUW CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
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MMH TIPOCTBIX M CIOXHBIX BEIIECTB @O TIpynmnamM MW NepuojaM. 3Ha4YeHUe
[IEPUOIUYECKOT0 3aKOHA B PA3BUTUN HAYKH.

Crpoenue BemecTBa. XUMHUYECKass CBs3b. Buapl XHMHMYECKOW  CBA3M
(koBaJICHTHasi HEMOJIIpHAs W TOJIApHAs, HOHHAsg, MeTajuinyeckas). MexaHu3mbl
o0pa30oBaHUs KOBAJIEHTHOM XUMHUYECKOH CBA3U (OOMEHHBIN M JOHOPHO-aKIIEITOPHBIN).
Bonopoanasi cBa3b. BalleHTHOCTh. DIEKTPOOTPUIATENbHOCTh. CTENEHb OKHUCIICHUS.
NoHBI: KATUOHBI U AHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
CcOoCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA
BEILIECTB OT THIA KPUCTAJUIMYECKON PEIIETKHU.

[lonsiTHe O JUCHEpPCHBIX cUCTEMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBL.
MaccoBas 107151 BEILIECTBA B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COEIMHEHUM. Howmenknatypa
HEOPraHWYeCKUX BellecTB. [eHeTnyeckas CBA3b HEOPraHWYECKUX  BEIIECTB,
MIPUHAJICKAIINX K PA3JTUYHBIM KJIACCaM.

Xumnyeckass  peakuusa.  Kiaccudukamus — XMMHUECKMX — peakuuid B
HEOPTraHWYECKOW M OPraHUYECKOM XMMHUU. 3aKOH COXPAaHEHMS MacChl BEIECTB, 3aKOH
COXpaHEHHUs U MPEBPALICHUS SHEPTUU IPU XUMUYECKUX PEAKLIMIX.

CKOpoCTh peakuuu, €€ 3aBHCHUMOCTh OT pa3iau4HbIX (hakTopoB. OOpartumbie
peakuun. XuMudeckoe paBHoBecue. MakTOPBI, BIUSAIOIMIMNE HA COCTOTHUE XUMHUECKOTO
paBHoBecus. [Ipunuun Jle [larense.

OnekrponuTtnueckas auccoruanusa. CuibHble U cialdble 3ieKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTpaIbHasl, HIEJIOYHAS.

OKHCINTENBEHO-BOCCTAHOBUTEIBHBIE PEAKLINH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB MW WX MPEBpallCHUI:
nemoHcTpanus Tabmun «llepuoanueckas cucTreMa XUMHUYECKUX 3JieMeHTOB [l
U. MenneneeBa», u3ydyeHHE MOJAEICH KPUCTAUIMUECKUX PEHIETOK, HAOII0JACHUE
M ONHUCaHUE JEMOHCTPALIMOHHBIX W J1a0OPATOPHBIX OMBITOB (pa3lioKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUM KaTAJIM3aTOPa, ONPEACICHUE CPEAbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCAJbHOTO WHIMKATOpPA, PEAaKIHH HOHHOTO OOMEHa), NMPOBEACHHE
MpaKTUYECKo paboThl «BnusHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTh XUMUYECKOU
peaKkLymn».

Pacuérnble 3amaumn.

PacuéTel Mo ypaBHEHUSIM XUMUYECKUX PEAKIUi, B TOM YUCIIE TEPMOXUMHUYECKHE
Pacy€Thl, paCUETHI C UCIIOJIB30BAHUEM TOHITHUS «MAacCOBas IOJISl BEILIECTBAY.

Heoprannuyeckass xuMust

Hewmetamnsl. [lonoxenne HemertamioB B llepuognyeckon cucreMe XMMHUYECKUX
sanementoB J[. U. MenneneeBa u ocoOeHHOCTH CTpoeHusi atoMoB. Dusmnueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (HAa MNpPUMEpPE KHUCIOPOJAd, CEphl,

10



docdopa u yraepona).

XUMHUYECKUE CBOMCTBA BaXHEHUIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriaepoga U KpeMHHUsI) U UX COCTUHEHUN (OKCHAOB, KUCIOPOICOACPIKAITUX
KHUCIIOT, BOJIOPOJIHBIX COSTMHEHUN ).

[IprMeHeHre BaXKHENUIIINX HEMETAJUIOB M UX COCIMHEHHNM.

Meramnel. [lonoxkenune wmeramnoB B Ilepuoandeckoln cHCTEME XUMHYECKHX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOCHUSA SICKTPOHHBIX 000JIOUEK
aToMOB MeTayioB. OOmue ¢usznyeckue cBoicTBa MeTamioB. CIUIaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH Psil HANIPSYKEHHUI METAJIIOB.

XWUMUYECKHE CBOMCTBA BaXHEUIIMX MeETAUIOB (HATpUM, Kajaul, KaJblIUM,
MarHui, allOMUHUHN, IIMHK, XPOM, JK€JI€30, MEJIb) U UX COSTUHEHUHN.

OOmue crnocoObl MOJNy4eHHs MeTaioB. lIpumeHeHue MeTaiyioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIIBHBIE METOAbI U3YUYEHHUS BEIIECTB U UX MPEBPALICHUIN: U3yUYCHUE
KOJuleKuuu  «MeTtayibl W CIUIaBbl»,  OOpa3lioB  HEMETAJUIOB,  PEIICHUE
AKCIIEPUMEHTAIBHBIX 3aj[a4, HaOJI0JIEHUEe U OINHUCAHHE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHIA ATIOMHUHHS C PacTBOpaMHu
KHUCIIOT U IIeJI0Yei, KaUeCTBEHHBIE PEaKI[M1 Ha KATHOHBI METAJIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BemecTBa WiM 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM 00bEMY OJIHOTO U3 YYACTBYIOUIMX B PEAKLMH BEIIECTB, PACUETHI
Macchl (00BbEMa, KOJMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJHO U3 BEIIECTB
UMEET ITPUMECH.

XuMHus M )KU3Hb

Ponpr xumum B oOecrniedeHUH HKOJOTHYECKOM, YHEPreTHYECKOM MW ITHIIEBOM
0€30MacHOCTH, pa3BUTUU MEIUIMHBL [loHSTHE O HAyYHBIX METOJAaX IMMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHIA.

[Ipencrapnenuss 00 OOIIMUX HAyYHBIX MPUHIUIIAX MPOMBIIUICHHOTO TMOJTYYCHHS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MHUpPE BEHIECTB W MATEPHATOB: BAXHEHIIUE CTPOUTEIIBHBIE
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKU, CTEKJIO, KEpaMHUKa, MaTepUalIbl
JUTSI DJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHMUECKUE U MUHEPATbHBIC YA0OPEHUS.

Xumuss W 3I0POBbE UEIOBEKA: MpaBUJia HCMHOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuja O€30MacHOTO0 HCMOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B MOBCEJHEBHOMU KU3HHU.

MexnpeaMeTHbIe CBA3U.

Peanu3zanus MeXnpeIMETHBIX CBSA3€H MpU M3YUEHHH OOIEeN W HEOpraHMYeCKOu
xuMuM B 11 Kitacce oCylIeCTBIISIETCS YEPE3 MCIIOIb30BAHME KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX TOHSTUM, TaK W TOHSITUH, SBIAIONIUXCS CHUCTEMHBIMU [JIS OTAEJIbHBIX
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MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC IOHSATHUS: HAaydHbIA (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CUHTe3, KiIaccuduKauus, IEepUOJUYHOCTh,  HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBaHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: mMaTepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJlO0aKTUBHOCTh, MOJIEKYJla, DHEPreTUYECKHIl YpOBEHB, BEILIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (DU3MUECKHUE BEIWYUMHBI U EIUHHUIIBI HUX
WU3MEPEHUSI, CKOPOCTb.

buonorusi:  kneTrka, oOpraHu3M, O3KOocucTema, Ouocdepa, MaKpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3MeE.

['ecorpadusi: mMuHepanabl, TOPHBIE IOPOJBI, IOJE3HbIE HCKOMaeMble, TOILIUBO,
peCypcHhlI.

TexHonorusa: XWMHYECKas MPOMBIIUICHHOCTh, METAJTyprusi, MPOU3BOJACTBO
CTPOUTEBHBIX  MaTEpPUANIOB, CEJIILCKOXO3SIICTBEHHOE  MPOU3BOJCTBO,  IHUILEBas
MIPOMBIIIIICHHOCTb, dbapMaiieBTHUUECKAS MIPOMBIIICHHOCT, MIPOU3BOJICTBO
KOCMETHYECKMX  IpernapaToB, IPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTepHaJOB,
AJICKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

Iliianupyemble pe3yJIbTaThl OCBOCHHUA Y4e0OHOI'0 NpeaMeTa
Jluunocmmule pezynomamoi

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3yibTaTaM OCBOEHUSA
oOyJarlImMuMHUCs  MmporpaMM  cpeaHero  oOmero  oOpa3oBaHus  (JIMYHOCTHBIM,
METaInpeAMETHBIM U MpeaMeTHBIM). HayduHo-MeTou4yeckoit 0OCHOBOM utsi pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpeaHero obmiero o0OpazoBaHUs
ABJISIETCS] CACTEMHO-AESATENBHOCTHBIN TOAXO.

B coOTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOJIXOIOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeAMETa « XMMHUS» Ha YPOBHE CPEAHETrO OOLIETO
00pa3oBaHMs BbIACIECHBI CIEAYIOIINE COCTABIIAIOIIME:

OCO3HAaHHE OOYYAIOUIUMUCS POCCUUCKONW TpaKJTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEEIICHUIO;

HaJIM4Me MOTHUBAIIUU K 00yUCHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCXKICHHM JHWYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH U UCTOPUUYECKHUX TPAIUIIMK 0a30BON HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCA PYKOBOJCTBOBAThCS B CBOEH
JESATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYHIMMHU  II€JOCTHON
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYUE TPABOCO3HAHUS HKOJOTHYECKOW KYyJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LIE€JIA U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeAMeTa «XUMHS» JIOCTUTAalOTCA B
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eIWHCTBE Y4eOHOM ¥ BOCHUTATEIBHOW JCSITEIBHOCTH B  COOTBETCTBUU  C
T'YMaHUCTUYECKHUMH, COIUOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH H
U/ieaaMy POCCUIICKOTO IPa)1aHCKOTO O0IeCTBa, MPUHIATHIMU B OOIIECTBE HOPMAaMHU U
HpaBUIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS
Y HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTU O0YYArOIIAXCSI.

JImgyHOCTHBIE  PE3YyJbTATHl  OCBOCHUS  TpeaMmera «XHMHS»  OTPaXKaroT
COPMHUPOBAHHOCTh  ONBITA IMO3HABATENLHOW M  MPAKTHYECKON  JEeSTETbHOCTH
O0y4arommxcsl M0 peali3aldu TMPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIC B
YacTH:

1) TpakJaHCKOTO BOCTIUTAHHUSI:

OCO3HAHMsI OOYYaIOIIMMUCS CBOMX KOHCTHTYIIHOHHBIX TpaB M OOSI3aHHOCTEH,
YBaKEHUS K 3aKOHY U TIPABOTIOPSIKY;

NPEJCTaBICHUSI O COIMAIBHBIX HOpPMax W MPaBWIAX MEXIJINIHOCTHBIX
OTHOIIEHHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NESATEIHLHOCTH MPHU CO3MAHUU YICOHBIX
MPOEKTOB, PEIICHUN yUEOHBIX M TIO3HABATENBHBIX 33/1a4, BBIMOJHEHUN XHMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTM TIOHMMaTh H TPUHUMATh MOTHBBI, HAaMEPEHHs, JIOTHKY U
apryMEHTBI IPYTUX MIPH aHAIHU3E PA3IMYHBIX BUJIOB YIEOHOU NEATEILHOCTH;

2) MaTpUOTUYECKOTO BOCITUTAHHSI:

IICHHOCTHOTO OTHOLICHHS K HCTOPUYECKOMY H HAYYHOMY HACIICIAHIO
OTEYECTBECHHOM XUMUMU;

YBOKEHHUS K TIpoIleccy TBOpYECTBa B O0JACTH TEOPUU U MPAKTHUYECKOTO
NPUMEHEHHs] XUMHH, OCO3HAaHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTar
IUTUTENbHBIX HAOIIOCHUN, KPOMIOTIMBBIX IKCIIEPUMEHTATIBHBIX TOMCKOB, TOCTOSHHOTO
Tpy/Aa y4€HBIX U MTPAKTHKOB,

WHTEpeca M TO3HABATEIBHBIX MOTHUBOB B IMOJYYCHHH M TIOCICIYIOIIEM aHAIIN3E
WHPOPMAIIIH O MEePEIOBBIX TOCTHKCHHUSIX COBPEMEHHOMN OTECUECTBEHHOW XHUMHH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HpPaBCTBEHHOTO CO3HAHMSI, STHUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAllH, CBS3aHHBIE C XUMHUYECKHMHU SIBICHHUSIMH,
U TPUHAMATh OCO3HAaHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHHUBaTh CBOE IOBEACHWE M IOCTYIKA CBOUX TOBApHIICH C
MO3HMIIMKA HPABCTBCHHBIX M TPABOBBIX HOPM U OCO3HAaHUE TOCJICICTBUH OTHX
HIOCTYIIKOB;

4) bopMUpPOBAHUS KYJIbTYPHI 30POBbSL:

NOHMMAaHMSI  [EHHOCTeW 370pOBOro ©  Oe3omacHOro obpasa  KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HUYECKOMY W
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MICUXUYECKOMY 3/I0POBBIO;

coONofcHN TpaBWJ 0€30IacHOr0 OOpalleHusi ¢ BelIeCTBAaMH B  OBITY,
MOBCEHEBHOM KM3HU U B TPYJIOBOU AEATEIHLHOCTH;

MMOHMUMAaHUSI  ILIEHHOCTU TMPAaBWJI  HHAUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30macHOTO TTOBEJICHUS B CUTYAIHSIX, YTPOKAIONTUX 3J0POBBIO M )KU3HU JTIOJICH;

OCO3HAHMS TOCJIEACTBUA W HENPUITUS BPEIHBIX MNPUBBIYECK (YyHOTpeOJICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHU);

5) TpyI0BOTO BOCIIUTAHUS:

KOMMYHHKATUBHOM KOMIIETCHTHOCTHU B y4eOHO-UCCIeI0BATEIIbCKON
NeATEeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX JCATEIBHOCTH,

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEUICHUU MPAKTUYECKUX 3a7a4 COLMAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Tpodeccuil pa3auyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHUM;

YBOKEHUS K TPYIY, JIIOJSAM TPyJa U pe3yJbTaraM TPYJI0BOU €SI TEILHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  HHIWBUAYAJIBHOM  TPAaCKTOPHUHU
obOpazoBanus, Oynyiiel npodeccuu u peanu3ai COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH
00IIIeCTBA;

6) PKOJOrHYECKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1€JIeCO00Pa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHUKY
CyILIECTBOBAHUS KU3HU HA 3E€MIIE;

MOHUMAaHUS TJ00AJIBHOTO XapakTepa SKOJIOTHYECKUX TpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOHON U COIMATIBHOM CPEJIbl;

OCO3HaHHS HEOOXOIUMOCTH HCIIOJB30BAHMS JOCTWKCHUN XUMHUU ISl PCIICHHS
BOIIPOCOB PallMOHAIBLHOTO MIPUPOIOIOIB30BAHNS;

AKTUBHOT'O HEINPUATHUS NEUCTBUM, MPUHOCAIINX BPEZ OKPYKAIOIMIEH MPUPOIHON
cpele, YMEHHUs TMPOTHO3UPOBATh HEOIArONMPUITHBIE JKOJIOTHUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUU U MTPEIOTBPAIATh UX;

HaJu4yus Pa3BUTOrO 3KOJOTUYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYIbTYpBHI,
OMbITa JIEATEIILHOCTU 3KOJIOTUYECKON HANMpaBI€HHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMHU B MMO3HABATEIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO TTPOTUBOCTOATH UJICOTOTHN XeMopoOuH;

7) ICHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUA CTIeU(UKN XUMHUH KaK HAyKu, OCO3HaHUs € posii B hopMUpOBaHUU
pPaIMOHATBPHOTO HAYYHOTO MBINUICHUS, CO3JIaHUH IIEJIOCTHOTO TPEICTaBICHUS 00
OKpY>KalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbl U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
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3aKOHOMEPHOCTEH U pelIeHNH MpoOIeM COXpaHeHHs PUPOTHOTO PABHOBECHS,

yOEXKJIEHHOCTH B 0CO00M 3HAYUMOCTH XMUMUU ISl COBPEMEHHOU ITUBUIIU3AIINY: B
e€¢ TYMaHHCTHYECKOW HAMpaBICHHOCTH W BaXKHOM DPOJU B CO3JaHUU HOBOH 0a3bl
MaTepUaIbHOU KYJIbTYpPbI, PEHICHUU TI00aNbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CBIPbEBOM, DHEPreTUYECKOM, TMHIIEBOM W  3KOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTHUHU MEAMIIMHBI, 00ECIEYCHUH YCIOBUHN YCHENIIHOTO TpyJda U
AKOJIOTUYECKH KOMGPOPTHOM KU3HH KaXIOT0 YieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOI IPaMOTHOCTHU: MIOHUMAHUS CYIIIHOCTH METOJIOB MMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh IOJIYyYaeMbIe
3HAHUS JJIs1 aHAIN3a U OOBSICHEHUSI SABJICHUI OKPY>KAIOLIEro MUpa U MPOUCXOSAIIUX B
HEM HM3MEHEHUH, yMEHHus JeiaTh 0OOCHOBAHHbBIEC 3aKJIIOUEHUS HAa OCHOBE Hay4YHBIX
($akTOB M IMEIOMIMXCS JAHHBIX C LEJIBI0 MOJIYYECHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO MCTOIb30BaTh XUMUUECKUE 3HAHUS IS PEIICHUS
npo0JIeM B peabHbBIX )KU3HEHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOMN IESITENbHOCTH;

TOTOBHOCTHU U CIHOCOOHOCTM K  HEOpEephIBHOMY  0Opa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIIOJIyYEHHIO HOBBIX 3HAaHUW 1O XHUMHH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSAMU;

UHTEpECa K OCOOEHHOCTSIM Tpyda B Pa3iIMYHbIX cdepax mpodeccuoHaIbHOU
NEeSATETbHOCTH.

Memanpeomemmuvie pe3yromanol

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHUS Y4E€OHOTO mpeaMera «XUMHsS» Ha
YPOBHE CpeIHEro o01ero oopazoBaHus BKIIOYAIOT:

3HAYUMBbIC TSI dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHbIE TIOHSATHUS, OTPaXKAOIIHE
IIEJIOCTHOCTh HAyYHOM KApTHHBI MHpPa H CIHCONU(PUKY METOJOB TO3HAHUA,
UCITONTB3YEMBbIX B E€CTECTBCHHBIX HayKaxX (MaTepus, BEIICCTBO, DHEPTHUs, SIBJICHUE,
IpoIecc, CHCTeMa, HaydHbIH (DaKT, TPUHIUI, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBAHNE, HAOIIOCHUE, N3MEPECHHE, SKCTICPUMEHT U JIPYTHUE);

yHUBEpCaJIbHbIC ydeOHbIE JEWCTBUS (MTO3HABATEIbHBIE, KOMMYHUKATHBHBIE,
perynsTUBHBIC), oOecreunBaomme GopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH U
COIMAIPHONM KOMIIETEHITUN 00YYaIOIUXCS;

CIIOCOOHOCTh OOYYAFOIIMXCSI MCIIOJIB30BaTh OCBOCHHBIE MEKIMCITUIUTMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpCAJIbHBIC YYeOHbBIC ACHCTBUS B IMO3HABATEIHLHOMN
Y COLIMAIIBHOW MTPAKTHKE.

MeranpeaMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJAJCHUE YHHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEIHHBIMHI, KOMMYHUKATUBHBIMY U PETYJISATUBHBIMU JTCHCTBUSIMH.

OBnazeHue yHUBEPCATHHBIMHA YICOHBIMH MTO3HABATEILHBIMU JACHCTBUSIMU:
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1) 0a30BbIC JIOTMUYECKUE ACHCTBUS:

CaMOCTOSTENIbHO (HhOPMYJIHMPOBATh U aKTyalIH3UpOBaTh MPOOIEeMy, BCECTOPOHHE
€€ paccMaTpuUBaTh;

ONpENENIATh UENU JEATEIbHOCTH, 3ajlaBas IMapaMeTpbl WU KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTH PE3YJIbTAThl AEATCIIbHOCTH C TOCTABICHHBIMU LEISIMU;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XapaKTEpHbIC MPU3HAKU TOHITUNW M YCTaHABIMBATh MX B3aMMOCBSA3b,
WCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSTHS MJIsi OOBSCHECHHsI OTACIBbHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIACCU(PUKALUKA BEIIECTB M XUMHUYECKUX
peaKLui;

YCTaHABIMBATh  MNPUYUHHO-CICACTBEHHBIE  CBSI3U  MEXIAY  HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHAYKTUBHBIC, JIEIYKTUBHbIC, IO
aQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUUS] B PacCMaTPUBACMBIX
SABJICHUSIX, POPMYITHPOBATH BHIBOJIBI U 3aKIIOYCHUS;

MPUMEHATh B MPOLIECCE IMO3HAHMS, HCMOJIb3YyEMbIE B XHMHUU CUMBOJHWYECKHUE
(3HaKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJICIBHBIC MPEJICTABICHUS — XUMHUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYECKas (popmysia, ypaBHEHHE XUMUYECKON peakiuu —
NPy  pEIICHUU Y4eOHBIX TIO3HABATENIPHBIX W NPAKTHUYECKUX 3a]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEACTABICHUS JJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe UCCTEAOBATENBCKUE EHCTBHUS:

BJIAJIETh OCHOBAaMHU METOJOB HAy4YHOTO IIO3HAHUS BEIIECTB U XUMHUYECKUX
peaKLui;

dbopMynupoBaTh IEIN U 3aJa4l UCCIIEI0BAHMS, UCIIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOATENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (POpMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXICHUM;

BJIQJICTh HABBIKAMU  CAMOCTOSITEIbHOIO  IUIAHUPOBAHHWS W IMPOBEACHUS
VYCHUYECKUX JKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAONIOMAaTh 3a XOJIOM
mporecca, CaMOCTOSTEIbHO TMPOTHO3MPOBATH €r0  Pe3yibTaT, (OpMYIUPOBaATh
0000IIeHNST U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCJICIOBAHUS,
COCTaBJIATH 0OOCHOBAHHBIN OTYET O MPOJICTaHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHMYECKOM  HMCCIEAOBATENbCKOM U MPOEKTHOU
NEATEIBHOCTH, MPOSIBISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY TOUCKY
METOJIOB PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUSI.

3) pabora ¢ uH(opmaIuei:

OPHEHTHUPOBATHCSA B PA3IMYHBIX UCTOUYHHUKAX WH(OpMaNuu (HAyIHO-TIOMYJIIpHAs
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JUTepaTypa XUMUYECKOTO COJAEpKaHUs, CIpaBOYHbIe mocobus, pecypcesl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALUIO PA3IUYHBIX BUJOB U (POPM IMPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMyMpoBaTh 3alpoChl U NPUMEHATH PA3JIUYHBIE METOJbI MPU IOUCKE U
otOope nHpopmaIi, HeOOXOAUMOMN JIJIsI BEIIOJHEHUS YU€OHBIX 3a/1a4 OMPEIEIEHHOTO
TUTIA;

npuoOpeTaTh  OMBIT  HCIOJIb30BaHHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOHMpaTh ONTUMANbHYIO (hOpMY IpeICTaBICHUS UHPOpMALUU
(cxembl, rpaduku, TUarpaMmsl, TaOJIUIIBI, PUCYHKHU U APYTHUE);

UCIIOJIb30BAaTh HAYYHBIN SI3bIK B KaU€CTBE CpPEACTBa IpHU pabOTe C XMMHUYECKOU
nH(popManuen: TPUMEHATh MEXKIPEeAMETHbIE ((PU3NYecKre U MaTeMaTHYECKUE) 3HAKU
Y CUMBOJIBI, pOopMyIibl, aOOpEBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M IpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHME  CPEJCTBA
HaIJISITHOCTH.

OBnazieHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1EUCTBUSIMU:

3aJaBaTh BOINPOCHl IO CYHIECTBY OOCYKJaeMOl TeMbl B XOJ€ Juaiora
W/WIM  JUCKYCCHM, BBICKa3blBaTh UAEH, (HOPMYIMPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMIOJIHEHHSI IPEIJIOKEHHOW 3a/1a4u;

BBICTYyNaTh C TMpE3EHTAIlMedl pe3yJIbTaTOB I[103HABATEIBHON J1€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHHKAMH IPHU BBITIOJTHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPaKTUYECKOW pabdOoThl MO HUCCIEAOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peajiu3aluid y4yeOHOro MnpoekTa U (GOpMYyIUPOBATH BHIBOJAbBI
1O pe3yJbTaTaM IMPOBEAEHHBIX UCCIEIOBAaHUMN MyTEM COTJIACOBaHUS MO3ULUNA B XO0J€
00CYXXJIeHHSI 1 00OMEHa MHCHUSMHU.

OBnazeHue YHUBEPCATBHBIMH PETYIATUBHBIMH JICHCTBUSMH:

CaMOCTOSTENIBHO TUTAHUPOBATh W  OCYIIECTBISATH CBOI  ITO3HABATEIHHYIO
NeATEIBbHOCTh, Ompenenss e IenM W 3aJadd, KOHTPOJIMpPOBATh M TI0 Mepe
HEOOXOJUMOCTH  KOPPEKTHPOBAaTh  MpEHjaraeMblii  alTOPUTM  JCHCTBUNA  TIPHU
BHITIOJIHGHUH  YY€OHBIX M  HUCCIEAOBATENICKUX  3a7a4, BbIOMpaTh Hambosee
3¢ (deKTUBHBINA CIOCOO UX PEIIeHUs ¢ YYETOM MOJYyYEHUS HOBBIX 3HAHMN O BELIECTBaX
1 XUMUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JCATEIHPHOCTH Ha OCHOBE CaMOaHAIM3a U
CaMOOIIECHKH.

IIpeomemmusie pe3ynomamol

[IpeameTHBIC pe3yabTaThI IO YUYCOHOMY TIpeAMETY «Xumus» B COOTBETCTBHH C
®I'OC obecnieunBaroT:

10 KJIACC
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[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca « OpraHudeckas XuMHUsD OTPAKAKOT:

chOPMHUPOBAHHOCTh  NPEACTABICHHUH O  XMMHUYECKOW  COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMUU B NMO3HAHUU SIBICHUN MPUPOJIBI, B
GOpMHpPOBAaHUM  MBIIUICHUST W KYJIBTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAMMOMN IJii pElIeHUs MPAaKTHUYECKUX 3aJad U SKOJOTHYECKH
000CHOBaHHOI'O OTHOILIECHHS K CBOEMY 3[J0POBbIO U IPUPOJHOM CpelIe;

BJIAJICHUE CUCTEMOM  XUMHUYECKHX  3HaHUH, KOTOpasi ~ BKIIIOYAET:
OCHOBOIIOJIATAIOUIUE TMOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J0uYKa
aToMa, MOJIEKYJIa, BaJE€HTHOCTb, JJEKTPOOTPULIATEILHOCTh, XHUMHUYECKas CBS3b,
CTpyKTypHass ¢opmyrna (pa3BépHyTas M COKpaliéHHasi), MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA  00BEM, YIIAEPOIHBIN CKeyeT, (YHKIMOHAIbHAS TpYINa, paJuKa,
M30MEpHUs, U30MEPbl, TOMOJOTUYECKHIN PsJ, TOMOJOTH, YII€BOAOPOAbI, KUCIOPOA U
a30TCOJEpKAIIUE  COCAUHEHHUSA, MOHOMEp, TMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMS); TEOPUM M 3aKOHbl (Teopus CTPOEHUS
oprannueckux BemiectB A. M. BytinepoBa, 3akoH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEpPHOCTH, CHMBOJMYECKHI S3bIK XHMHUHU; MHPOBO33PECHUECKUE 3HAHUS,
JieXxalye B OCHOBE MOHUMAaHUs NPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHUX SIBICHH,
(akToNIOTMUECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUH U 0O€30MacHOM
WCTOJb30BAHUM BAXKHEHIIIUX OPraHMYECKUX BEIIECTB B OBITY M NPaKTHUYECKOU
NeSATEIbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCThL YMEHHMU BBISBIISITH XapaKTEPHbIC MPU3HAKUA TOHSITUH,
YCTaHABJIMBATh WX B3aMMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOUIME MOHATUS MpU
ONMCaHUM COCTaBa, CTPOEHUS U IPEBPALICHUN OPraHUYECKUX COEAUHEHHUI;

c(hOPMUPOBAHHOCTh YMEHUM HCIOIB30BaTh XHUMHYECKYIO CHMBOJIUKY JIJIs
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (opMy
OpraHMYeCKUX BEIIECTB M YPABHEHUW XMUMHUYECKHX PEaKIUW, U3TOTaBINBATh MOJIEIU
MOJIEKYJI ~OpPraHMYECKHMX BEIIECTB U1 WUIIOCTPAUUM HMX XHMHYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMUPOBAHHOCTh YMEHHUN YCTaHABIMUBATh MPUHAICKHOCTh H3YYEHHBIX
OpPraHMYECKHUX BEIIECTB MO UX COCTABY M CTPOCHHUIO K OMPEICIEHHOMY KiacCy/Tpynie
COCIMHEHUN  (YIJI€BOJOPOABI,  KHUCIOPOJA M a30TCOAEpPIKAIUME  COEIWHEHMS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHMS), JlaBaTh MM Ha3BaHUS [0 CHUCTEMAaTHYECKOU
HoMenknatype (IUPAC), a Takxke NpUBOAUTH TPUBUAJIBHBIE HA3BAHUSL OTHAEJIBHBIX
OpraHWYECKHUX BEIECTB (ITUJICH, MPOMWIEH, AlleTHJIECH, 3TUJICHIJIMKOJb, TJIULEPHUH,
denon, dopmanbaerua, ameTanbAeru]l, MypaBbUHAs KHUCIOTa, YKCYCHAasl KHUCJOTA,
OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IJII0K03a, PPYKTO3a, KpaxMmal, LelIi003a,
TJTUIIHAH);

chOPMHUPOBAHHOCTh YMEHUS OMPENETsATh BUIbl XUMHUYECKOW CBS3U B
OpPraHWYECKHUX COETMHEHUAX (OJUHAPHBIE U KPATHBIE);
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cOPMUPOBAHHOCTh yYMEHUS TMPUMEHSTh TOJOXKECHHS TEOPUH CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa miis 0ObSCHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUMN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTEIICH PA3IMUHBIX KJIACCOB OPTAHMYECCKUX
BEIECTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTuiIeH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, GeH30i, METaHOJ, 3TaHOJ, STUJICHTJUKOIb, TJIHMIEPUH, (EHOJ, aleTaabAeTui,
MypaBbUHAsg M YKCYCHasl KHCIIOTBI, TJIFOKO3a, Kpaxmall, LEJUII0J03a, aMUHOYKCYCHAas
KHUCIIOTa), WUIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXKIY HHUMH YpaBHEHUSAMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYJT;

chOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh HUCTOYHUKH YTIIEBOJOPOTHOTO
ChIpbs (HETh, IPUPOJHBII Ta3, yrojib), CIOCOOBI MX MEPEpPadOTKU U MPAKTUYECKOE
MPUMEHEHHE MTPOTyKTOB MepepaboTKu;

cOPMUPOBAHHOCTh YMEHHUHM TMPOBOJWUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00BEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakuuu MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOIO M3 MCXOJHBIX BEIIECTB
WIH MIPOAYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METO/aX
HAyYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B XUMHH MPU W3YYCHHUH BEIIECCTB U XMMUYCCKHUX
ABJICHUN (HaAOJIIOICHNE, U3MEpPEHHE, DKCIIEPUMEHT, MOJEIMPOBAHKE), HCIOJb30BaTh
CUCTEMHBIE XUMWYECKHUE 3HAHUS IS MPUHATHS PEIICHHH B KOHKPETHBIX >KHM3HCHHBIX
CUTYaIMIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHCHHUEM;

chOpMUPOBAHHOCTh YMEHUM COONIOAATh TpaBWjIa TOJb30BAHUS XUMUYECKOU
NOCYJI0M U J1abOpaTOpHBIM O00OpYyIOBaHHEM, a TaKXkKe IMpaBWia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMH IO BBITIOJHEHUIO JaOOPaTOPHBIX
XUMUYECKUX OTBITOB;

cOPMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBaTh W  BBIMOJHATH  XWMHYCCKHUH
HKCIIEPUMEHT (TPEBpAIICHHUs] OPTaHMYECKUX BEIIECTB MPH HArpeBaHWU, MOJYYCHHE
ATUJICHA U W3Y4YEHHE €Tr0 CBOMCTB, KaYECTBEHHBIC PEAKIUHW OPraHWYECKUX BEIIECTB,
JieHaTypanusi OCIKOB MPU HArpEeBaHWH, IBETHHIC PEAKIIUU OEITKOB) B COOTBETCTBHUH C
MpaBUJaMy TEXHUKH 0€30MacHOCTH MpH OOpaIeHUH C BEIIeCTBaMU U JaOOpaTOPHBIM
0o00opyI0BaHWEM, TPEACTABISITh PE3YJIbTAThl XUMUYECKOTO JKCIIEpUMEHTa B (opme
3aMuCcy YpaBHEHUN COOTBETCTBYIOIINX PEaKIUid U (POpMyIUpOBaTH BHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB;

cOPMHUPOBAHHOCTh ~YMCHHH  KPUTHYECKH aHAJIU3UPOBATH XHWMHYCCKYFO
uH(popMaIMI0, TOJy4aeMyK M3 pa3HbIX HMCTOYHHUKOB (CpEeACTBA MacCOBOM
nHpopmanuu, UHTEpHET U APYTHUX);

c(hOpMUPOBAHHOCTH YMEHUI coOmo1aTh npaBuiIa AKOJIOTUYECKH
11e1ec000pa3HOTo MOBENEHUS B OBITY U TPYJIOBOW JESATEIBHOCTH B LIENSAX COXPaHEHUS
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CBOETO 3JIOPOBbSI M OKPYXKAlOIIe NPUPOAHOM Cpeabl, OCO3HaBaTh OMACHOCTH
BO3JICIICTBHS Ha >KUBBIE OPTaHU3Mbl ONPEAECIEHHBIX OPraHUYECKUX BEUIECTB, IOHUMAs
cmpic  nokazarens [IJIK, mosicHAT, Ha mpuMepax CHnocoObl YMEHBUICHUS W
IPEAOTBPALIECHUS UX BPEIHOTO BO3JICHCTBUS HA OPTAHU3M YEIIOBEKA;

JUIsT OOYYaronIuXcsi C OTPaHWYEHHBIMHU BO3MOXKHOCTSIMU 370pPOBbS: YMCHHE
MPUMEHATh 3HaHWS 00 OCHOBHBIX JIOCTYIMHBIX METOJaX IIO3HAHWSI BEIIECTB U
XUMHUYECKUX SIBICHUN;

JUTSL CTICTIBIX M CTIA0OBUASIINX OOYJArONIUXCS: YMEHHE UCIIOIh30BaTh PEIbe(hHO-
TOYEUHYIO cucTeMmy o0o3HaueHui JI. bpaitnis nis 3anucu XumMudeckux Gopmy.

11 KITACC

[IpeameTHBIE pe3ybTaThl OCBOCHUSI Kypca «O0IIas 1 HeoOpraHuueckass XuMusD)
OTpaXKaloT:

c(hOPMUPOBAHHOCTh  TPEACTABICHUN: O  XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUPA, POJIU XUMHUU B MO3HAHUU SIBIICHUI TPUPOJIBI, B
GOpMUPOBAaHMM  MBIIUIEHUS UM KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOAMMOWN HJisi pEHIeHUs MPaKTUYeCKUX 3a7ad U SKOJOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOM cpefie;

BJIQJICHHE CUCTEMOM XUMHYECKUX  3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATafoINe TOHATHS (XUMHWYCCKUW 3JIEMEHT, aToM, H30ToI, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBI O00BEM,
BAJICHTHOCTh, JJICKTPOOTPUIIATEILHOCTh, CTENEHb OKHCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasl, MOHHAs, METaJUIMuecKas, BOJOPOJHAs), KPUCTAJIMYECKash peléTka,
TUNBl ~ XMMHUYECKHX  PEAKUUM,  pacTBOpP,  DJIEKTPOJIMUTHL,  HEIIEKTPOJUTHI,
ANEKTPOJIUTHUYECKAsE  JUCCOLMALIMS,  OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKONW pEeakiMi, XUMHYECKOE PABHOBECHE); TEOPHUM U 3aKOHBI (TEOpHs
BJICKTPOJIMTUUECKON JAUcCConManuu, rnepuoanueckuid 3akon /. M. MeHnaeneeBa, 3aKkoH
COXpAaHEHHUs MacChl BEIECTB, 3aKOH COXPaHEHMsS W TPEBpAILCHHUS HHEPrUU IMpHU
XUMHUUYECKUX  PEaKIUsX), 3aKOHOMEPHOCTHU, CHUMBOJMYECKUN  S3BIK  XUMMH,
MHPOBO33pPEHUYECKUE 3HAHUS, JIeKAIlMe B OCHOBE IIOHUMAaHUS NPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SBJICHHUH, (HaKTOJOTHUUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHHH M O€30MMacCHOM HCIOJIb30BAHUHN BAXKHEHIITNX HEOPTAHMYECKUX
BEIIECTB B OBITY U MPAKTHYECKOUN NEITEIHBHOCTU YEIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUM BBIABJISITh XapaKTEPHbIE MPU3HAKU TIOHSITHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, MHCIOJIB30BATh COOTBETCTBYIOIIUE IOHSTHS TPH
OTNIMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMUPOBAHHOCTh YMEHHMM UCIIOJIb30BaTh XHUMHYECKYI) CHMBOJIMKY IS
cocTaByieHHs (HOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKHUX PEAKIINI, CHCTEMATHIECKYIO
HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUSI OTJEIbHBIX HEOPraHUYECKUX
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BEIIECTB (yrapHblid ra3, yIJIEKMCIbIA ra3, aMMHaK, raméHasi W3BECTb, HeraméHas
U3BECTh, MUTHEBASI COJIA, TUPUT U JIPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHUM OMNpENEsTh BaJEHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKUX IJIEMEHTOB B COCAMHEHUAX PA3TMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U
(koBaneHTHasi, MOHHAs, METAUIMYECKAs,, BOJOPOAHAs) B COCOUHEHHUAX, THI
KPUCTAJUTMYECKOMN PEeIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJIEKYJISIpHAsi, HOHHAS,
METaJUIMYECKas), XapaKTep Cpebl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COECTHMHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPHUHAIJIC)KHOCTh HEOPTaHMUECKHUX
BELIECTB MO MX COCTaBY K OMNpENeTIEHHOMY KJacCy/Tpynme COeJUHEHUU (IMpOCThIe
BEIIECTBA — METAJJIBI M HEMETaJUIbl, OKCHJbl, OCHOBAHMS, KHUCJIOTHI, aM(OTEpHbIE
TUJIPOKCUBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHUH paCKphIBATh CMBICI MEPHOJUYECKOro 3akoHa JI.
N. MenneneeBa u JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOUIYIO, OOBACHUTENbHYIO U
MIPOTHOCTUYECKYIO (PYHKINU;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 3eMeHTOB |—4 mnepuonoB Ilepuonnueckol CHUCTEMBI XHMHUYECKHX
anementoB J[. U. MenneneeBa, WuCHONB3ysS TOHATHS «S-, P-, 0-3JI€KTpOHHBIC
opOUTANIN», «IHEPreTHUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHMUYECKUX OJJIEMEHTOB M HMX COEIMHEHHI MO NepuojaM M TIpyIIaM
[lepnoanueckoit cucteMbl XuMuIecKux 3aeMeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEepPU30BaTh (OMUCHIBATh) O0IIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  pPA3JIMYHBIX  KJIACCOB,  MOATBEPXKAATh
CyILIECTBOBAHUE T'E€HETUYECKOW CBS3M MEKIY HEOPraHMYECKUMHU BEIIECTBAMU C
NOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLU;

C(OPMUPOBAHHOCTh YMEHMS KJIACCU(PUIUPOBATh XUMHUYECKHE PpEaKIHH 110
pa3aMyYHbIM MpHU3HAaKaM (YHUCIy M COCTaBy pEarupyrollux BELIECTB, TEMJIOBOMY
adhdekTy peakiuu, H3MEHEHUIO CTENEeHEH OKHUCJICHUs DJIEMEHTOB, OO0paTUMOCTHU
pEeaKINM, YYaCTHIO KaTaln3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTABIISITh YPABHEHUS PEAKIINI Pa3IMUYHBIX TUIIOB,
MOJIHbIE U COKpalIEHHbIE YpaBHEHUS PeaKIUil MOHHOTO OOMEHAa, YYUThIBas YCIOBHS,
IIPU KOTOPBIX 3TU PEAKLIMH UAYT A0 KOHIIA;

C(OPMUPOBAHHOCT, ~ YMEHHM  MPOBOJAWUTH  pEaKUWH,  MOJITBEPKIAOLINe
KAueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
nyTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKHUX BEILIECTB;

chOPMUPOBAHHOCTh ~ YMEHHUHM  PacCKpbIBaThb  CYUIHOCTb  OKHCJIMTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABIICHUS AIEKTPOHHOTO OanaHca 3THX
peaxkuui;
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chOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU
peakiMu OT Pa3IMYHbIX (PaKTOPOB; XapaKTep CMENICHUS XMMHYECKOTO pPaBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3aeictBust (mpuniun Jle [llatense);

chOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh XUMHUUYECKHE  IPOIIECCHI,
JieXalMe B OCHOBE MPOMBIIIIEHHOTO MOJTYYEeHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEICTABIICHU 00 OOITUX HAYYHBIX MPUHIIUIIAX U KOJOTHUYECKUX
npoosieMax XUMUYECKOTO TPOU3BOJICTBA;

cOPMUPOBAHHOCTh yMEHHUH MPOBOJWTH BBIYHCICHHS C HCIOJIb30BAHUECM
MOHATHUSL «MaccoBasi JI0JIsl BEUIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpH
XUMUYECKUX pEeaKIUsAX, MacChl BellecTBa WM O00bEMA Tra30B 10 H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEaKIMH
BEIIIECTB, TEIJIOBOro0 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEIIIECTB, IPEBPAILICHUS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOAATh TpaBWJia IMOJb30BAHUS XUMHUUYECKOM
nocyao u mnabopatopHbIM OOOpyJOBaHHMEM, a TakKXKe IMpaBuia oOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMIOJHEHHUIO JTA00OPAaTOPHBIX
XUMUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHUH IUJIAHUPOBaTh W  BBINOJHATH  XUMHUYECKUUH
AKCIEPUMEHT (pa3lIoKEHHE TMEePOKCUIa BOAOpPOJAa B MPUCYTCTBUM KaTaau3aTopa,
OTpe/ieJICHUE Cpebl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBLHOTO UHAMKATOPA,
BIIMSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuu, peakiiui HOHHOTO
oOMEHa, KAa4eCTBEHHbIC pEaKIMU Ha Cyiab(aT-, KapOoOHAT- W XJIOPUA-AHHOHBI, Ha
KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad 1o TemaMm «MeTramibl»y |
«HemeTamib») B COOTBETCTBUU C MPABHIIAMH TEXHUKH O€30MaCHOCTH MpU OOpaIieHuu
C BemeCTBaMM U JA0OpPATOPHBIM OOOPYIOBAHHMEM, TMPEJCTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (hOpME 3aITUCH YPABHEHHU COOTBETCTBYIOIIUX PEAKITUIN
1 (popMyIHUpOBaTh BHIBOALI HA OCHOBE ATUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~YMEHUW KPUTUUECKHM  aHAJIU3UPOBATH XUMUUYECKYIO
uHpopmaluio, TMOJyd4aeMyl0 U3 pa3HbIX MCTOYHHMKOB (CpeJcTBa MacCOBOU
KOMMYHUKaIuu, IHTepHET U IpyTHX);

c(hOpMHUPOBAHHOCTH YMEHHI cobrroaaTh MpaBuia JKOJIOTHUYECKH
11eJIECO00Pa3HOTO MOBE/ICHUS B OBITY U TPYIOBOH JCSATEIHHOCTH B IIEJIIX COXPAHCHMUS
CBOETO 3JIOPOBbSI U OKPYXKAIOIIEl MNPUPOAHOM Cpeabl, OCO3HaBaTh OMACHOCTH
BO3JICMCTBHUS HA J>KMBBIE OPraHU3MbI OMNPEACIEHHBIX BEIIECTB, IMOHMMAs CMBICI
nokazaresns [IJIK, mosicHATh Ha mpuMepax CrocoObl YMEHBIIICHUS U MPEIOTBPAIICHUS
WX BPEIHOTO BO3JCHCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsT OOYYaroIIuXcsi C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBS: YMEHHE
MPUMEHATh 3HaHWS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM,
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JUTSL CTIETIBIX M CTIA0OBUASIINX OOYJArONIUXCS: YMEHHE UCIIOIh30BaTh PEIbe(hHO-
TOYEUHYIO cucTeMmy o0o3HaueHuit JI. bpaitnis nis 3anucu XumMudeckux Gopmy.

TemaTuuyeckoe NJIAHUPOBAHUE
€ YKa3aHUEM KOJIM4YeCTBA aKaJeMHYeCKUX YacoB,
OTBOJUMBbIX HA OCBOEHHE KAK/10il TeMbI Y4e0HOI0 MpeIMeTa H BO3MOKHOCTD
HCII0JIb30BAHMS 110 ITOM TeMe JIEKTPOHHBIX (LM (POBHIX) 00pa3oBaTEJIbHBIX
pecypcoB, B TOM YHCJIe C Y4eTOM pado4eil mporpaMMbl BOCIMTAHUA™

10 kaacc

DJIeKTPOHHbIE

Ne Koua-Bo u¢pposbie
Tema ypoka DJ1eMeHTBI CO/IepPKAHUS (i pp )
n/n 4acos oOpa3oBaTe/ibHbIE

pecypchl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

[Ipeamer opranuyeckou
XAMUH: eé
BO3HUKHOBEHHUE,
pa3BUTHE WM 3HAYCHUE B
MOJIyYEHU U HOBBIX
BEILIECTB M MAaTEpUAIIOB.
Teopus CTPOEHHUS
OpPraHUYECKUX
COCIMHEHUN AM.
byrneposa, €€ 0CHOBHBIE
MTOJIOKEHUS.
CrpykTypHblE (QOPMYJIBI
OpraHUYEeCKUX BELIECTB.
l'omonorus, wn3omepus.
XuMuyeckass CBSI3b B
OpPraHUYECKUX
COCIMHEHUAX: KpaTHBIE
CBSI3U, G©- M T-CBS3M.
IIpencrasnenue 0
KJaccuukanmum
OpraHUYEeCKUX BELIECTB.
Homenknarypa
OpraHMYeCcKHUX
COeIUHEHNN
(cucremaTnyeckast) u
TPUBUAIIbHBIE HAa3BaHUS
BAKHENIIUX
MIPEACTABUTENEHN KIAaCCOB
OpraHUYEeCKUX BELIECTB.

[Ipeamer OpraHNYeCKOn
xumuu. Teopust cTpoeHHs
OpPraHUYECKUX COETUHEHHM 3
A.M. Byrneposa

https://lib.myschool.e

1.1 du.ru/content/5445

OKCNEepUMEHTAIIbHbBIE
METO/bI W3yUYEHUS
BEIIECTB u ux

IIPEBPALLICHMUIL: ®
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JleMoHCTpamuu: —
03HAaKOMJICHHE c
obpasiamu

OpraHWYEeCKHX BEIICCTB
)41 MaTCpI/IaJIaMI/I Ha #HX

OCHOBE, — OIIBITHI IO
MIPEBPAICHUIO
OpPraHWYeCKHUX BEIIECTB
npu HarpeBaHuu
(TutaBiieHHE,
oOyrnuBaHue u
ropeHue). )
JlaGopaTOpHBIE OTBITHI: —
MOJICTTUPOBAHUE

MOJICKYJI OpTraHHUYCCKUX
BCIICCTB

Pasznea 2.

Yraesoaopoabl

2.1

IIpenenwvHbie
YIJIEBOAOPObI — AJIKAHBI

AJnKaHbI:
CTpOEHHE,
TOMOJIOTHYECKUN
Meran wu
MpoCTenIIne
IIPEJICTABUTENIN AJIKAHOB:
COCTaB, XUMHYECKOe
cTpoeHHEe, PU3NIECKUe U
XUMHUYECKHE  CBOMCTBA
(peakiuu 3aMenieHus u
TOpPEHMsI), HaXOXKICHHUE B
NpUpoJe, MOJy4YeHUEe U
MIPUMEHEHUE

COCTaB n

psn.
STaH  —

https://lib.myschool.e
du.ru/content/5447

2.2

Henpenenbusie
YTJIEBOIOPOJIBI:
aJIKa/INeHbI, aJTKUHBI

AJIKCHBI,

AJKEeHBI:
CTpOEHHE,
TOMOJIOTUYECKUN  PAI.
OTueH — MNpoCTEeHIINH
MIPEJICTABUTENb AJIKEHOB:
COCTaB, XUMHYECKOE
cTpoeHue, pu3nueckue u
XUMHUYECKHE  CBOMICTBa
(peakuuy TUIPUPOBAHMUS,
rajlor€HUPOBAHUS,
TUApaTaliu,0KUCICHUS
" MOJIMMEPHU3ALIIN)
HaXO0XJEHWE B IPUPOJIE,
MIOJIyuYEHUE u
IIPUMEHEHHE.
Ankanuensl: OyTaaueH-
1,3 u wmerwiOyraaueH-
1,3, XUMHYECKOE
CTpOEHHE, peaxus
MOJIMMEPU3ALUH,
MIPUMEHEHNE (st
CHHTE3a MPUPOJHOIO U

COCTaB u

https://lib.myschool.e
du.ru/content/4708

24




CHUHTETHUYECKOT0 KaydyKa
U pe3uHbl). AJIKUHBL
COCTaB M OCOOEHHOCTH
CTPOCHHUS,
TOMOJIOTUYECKUN  pAI.
AueruiieH -
MPOCTEUIIIHI
MPEACTaBUTENb AJIKUHOB:
COCTaB, XUMHYECKOe
cTpoeHHe, PU3nYecKue u
XUMHUYECKHE  CBOICTBa
(peakuuy TUIPUPOBAHMUS,
raJloreHUPOBAHUSA,
rUApaTallid  TOPEHUs),
HAXO0XJEHUE B IPUPO/IE,

2.3

ApoMarudeckue
YTJI€BO0POIbI

HOJTy4eHHe u
HpUMEHEHHE

ApeHBI: OeH301 "
TOJIYOI, COCTaB,

XUMHUYECKOE  CTPOCHHE
MOJIeKYN, (U3UYECKUEe U
XMMHUYECKHUE  CBOMCTBA
(peakium
rajlor€HUPOBAHUS "
HUTPOBaHUS), TOJTyYCHHE
U NIpUMEHEHHe. BinsHue
OeH3zola Ha OpraHu3M
4yesloBeKa. |'eHernueckas
CBSI3b YIIIEBOJOPOJIOB

https://lib.myschool.e
du.ru/content/14263

2.4

IIpuponusie
YTIIEBOLOPOOB
nepepabdoTka

HCTOYHHKHU
u ux

IIpupoaHbrin ras.
[TonyTHBIE He(TsHbIE
rasel. Hedptpr u  eé
IIPOUCXOXKICHHUE.
Crioco6pl  mepepaboTKu
HePTH: NIEPETOHKa,
KPEKUHT (TepMUYECKUH,
KaTaJUTHYECKUN ).
[TponykTsl nepepaboTKH
He(PTH, UX IPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B
obiTy. KameHHsbli yroisb
" MIPOYKTHI ero
nepepadoTKH.
OKCNEepUMEHTAIIbHBIE
METO/IbI U3Y4YECHHUS
BEIIECTB u 175
IIPEBPALLCHUI: °
JeMoHcTpanuu: —
koekuuu  «Hedte» 1
«YTOJIbY; —
BUACO(PParMEeHT
«Bynkanuzamus

https://lib.myschool.e
du.ru/content/5444
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PE3UHBI. o
JlaBopaTopHble ONBITHI: —

KaueCTBEHHOE
orpezeNieHue yriepoaa u
BOJOpOJA B
OpraHNYeCcKHUX
BEILIECTBAX; -
03HAaKOMJICHHE c

o0Opa3uaMu  IacTMacc,
Kay4yKOB M PpE3UHBI; —
MOJIETTUPOBAaHUE
MOJIEKYJI YIJIEBOJOPOIOB
"
rajloreHONPOU3BOAHBIX.
e [IpakTuueckue paboThI:
Ne 1. [lonyuyenue
STHJIEHA U U3YYEHUE €ro
CBOMCTB.

e Pacu€rHble 3amaum: —
oIpezeeHue
MOJICKYJISIPHOM (POPMYIIBI
OpPraHMYEeCcKOro
BElIECTBa 10 MAacCOBBIM
JIOJIIM aTOMOB
XUMHUYECKHUX 3JIEMEHTOB;
- pacy€Tsl o
YPaBHEHHIO XMMHYECKON
peaxkuuu

Pazgen 3. Kucaopoacoaep:xkamme OpraHuvecKue
coeIMHEeHUs
IIpenenvHbie
O/JIHOATOMHBIE  CIHPTHI:
METaHOI W 9TaHoI,
XHMUYECKOE CTpOEHHE,
busnueckue u
XAMHYECKHE  CBOIWCTBA
(peakuuu ¢ aKTUBHBIMH
MeTaJIaMH,
raJIoreHOBOJIOPOJIaMHU,
ropeHue), MpPUMEHEHHUE.
31 | Crinpres. denon 3 Bogoponnas cBa3b. | https:/lib.myschool.e
dusronornyeckoe du.ru/content/4065

JIeCTBHE METaHOJNA |
ATAaHOJIAa Ha OpPraHu3M
YeJioBeKa.

MHOroaroMHbl€ CIIMPTHI:
STUJIEHTJIMKOIb u
TJUIEPUH, XUMHUYECKOe
cTpoeHue, Qpu3ndecKue u
XMMUYECKHE  CBOMCTBA
(B3auMopelicTBUE co
HIEJIOYHBIMY METAJUIAMU,
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KAueCTBEHHAsl  pPeaKIus
Ha MHOI0aTOMHbBIE
CITUPTHI).
Pu3HoI0rnYecKoe
JIEICTBHE HAa OPraHu3M
yenoBeka. [Ipumenenue
[JIMLEPUHA u
TUJICHTIIMKOIIA. DEHOIL.
CtpoeHue  MOJIEKYJIbI,
¢duznueckue u
XUMHUYECKHE  CBOWCTBA
¢denona.  TOKCHYHOCTH
¢deHomna, ero
¢du3nonoruueckoe
JIECTBHE HAa OpPraHu3M
yesoBeka. [Ipumenenue

3.2

Anpneruabl.  KapOoHOBBIE
KUCIOTHI. CIOXKHBIE APUPBI

¢deHomna.

Anbneruanl:
dhopmaibierug u
aleTalbIeru/I,
XUMHUYECKOE CTPOCHHUE,
¢duznueckue u

XMMHUYECKHE  CBOMCTBA
(peakuu OKHUCJICHHUS H

BOCCTaHOBJICHHUS,
KaueCTBEHHbIE PEaKIIUN),
MOJTy4eHHe u
pUMEHEHHE.
OnHOOCHOBHBIE
npeenbHbIe

KapOOHOBBIE ~ KHUCIIOTBI:
YKCyCHast KHCIIOTA,
XMMHUYECKOE CTpPOEHHUE,
¢buznueckue u
XMMHUYECKHE  CBOMCTBA
(oOrmue CBOMCTBa
KHCIIOT, peakmus
TepUPHUKALIIN),
MOJTyYCHHE "
pUMEHEHHE.
CreapuHoBas u

OJICMHOBAasA KHUCJIIOTBI KakK
MNpEaACTAaBUTCIIN BBICIIUX
Kap60HOBBIX KHUCJIOT.
Mpr11a KaK COJIM BBICIIHX
Kap60HOBBIX KHCJIOT, HX

MOIOIIEE JIEUCTBHE.
Crnoxsble >QUpPH  Kak
MIPOU3BOTHBIC

KapOOHOBBIX KHCIIOT.
IM'maponus CII0KHBIX
7hupoB. Kupst

https://lib.myschool.e
du.ru/content/14945
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KaKIIPpON3BOJHBIC
rmoepruHa W BBICHIUX

3.3

VraeBomasl

KapOOHOBBIX KHCJIOT.
I'upponus Kupos..
VYrieBobl: COCTaB,
KJIacCU(UKALIUS
yIIeBOAOB (MOHO-, AU- U
MOJINCAXapHU/Ibl).
['mroko3a — mpocreitmit
MOHOCaXapua;

OCOOCHHOCTH  CTPOCHHUS
MOJICKYJIbI, (pru3mueckue
U XUMHUYECKHE CBOICTBa
TITFOKO3BI
(B3auMoiericTBrE c
ruapokcugom  Mmeau(Il),
OKHUCJICHHE aMMHaYHbIM
pacTBOpoM oKCcHAA
cepeopa(l),
BOCCTAHOBJICHHE,
OpoxxeHue TJTFOKO3BI),
HaXOXXJCHHUE B TPHPOJIE,
NPUMEHEHHE  TIIOKO3bI,
Ouosnoruyeckas poJib B
JKU3ZHEJEATEIbHOCTH
OpraHusmMa YyeJloBeKa.
®otocunTe3. Dpykrosa
KaKk HW30Mep TIIFOKO3BI.
Caxaposa —
MIPEICTaBUTEIb
JcaxapuioB, TUAPOIU3
caxapo3bl, HaX0X/ICHHE B
IpUpoJie U IPUMEHEHHUE.
Kpaxman wu nemmonosa

Kak IPUPOHbIE
MOJIUMEPBI: CTpOEHUE
Kpaxmajia U IeJITI0I03bl,
¢duznueckue u
XMMHYECKHE  CBOMCTBA
Kpaxmasna (rupponmus,

KauC€CTBCHHAA pPCaKus C
HOJIOM).

OKCNEepUMEHTAIIbHbBIE
METO/bI W3y4YEHUS
BEIIIECTB u 170:¢

[IPEBPALLICHMUIL: ®

JlaBGopaTopHbIe OBITHI: —
rOpeHue  CHOHUPTOB; —
B3alMOJIEIICTBHE

TIIALEpPUHA c
ruapokcuaoM  meau(Il);
- KAYECTBEHHBIC

https://lib.myschool.e
du.ru/content/15572
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peakiuu aJbJICTUIOB
(OKHCIIeHHe aMMHAYHBIM
pacTBOpOM OKCHJIa
cepedpa W TUIPOKCHIIOM
meau(Il)); -
B3aUMOJICHICTBHE
Kpaxmajia ¢ HOJOM. @
[TpakTrueckue pabOTHI:
No 2. CpoiicTBa pactBopa
YKCYCHOH KHUCIIOTBL. @
Pacuérnpie 3amaun: —
ompeseeHue
MOJICKYJIIpHOH (hOpMYyJITBI
OpPTaHUYECKOTO
BEILIECTBA 110 MAacCCOBBIM
JIOJISIM aTOMOB
XUMUYECKUX DJIEMEHTOB
u 1o wmacce (o0bemy)
MPOJAYKTOB CrOpaHHs; —
pacuéTel MO YpaBHEHHIO
XUMHUYECKON peakinu

Pa3nen 4. A3oTcoaep:kamme opranudeckue coeIMHeHus

4.1

AMUHEL
benku

AMUHOKHCIIOTHI.

AMWHBI: METHWJIAMHH —
MIPOCTEUILINI

MPEACTaBUTENh AMHHOB:
COCTaB, XUMHUYECKOE
CTpoeHue, pu3nueckue u
XUMHUYECKHE  CBOICTBa
(peakuuc KHUCIOTaMu M
TOpPEHMsI), HaXOXKICHHUE B

IpHUpOJIE.
AMUHOKHUCIIOTBI KakK
am(oTepHbIe
OpTaHWYECKHE
3 g’;f;;{eegﬁ; . https://lib.myschool.e
. du.ru/content/15283
XUMHYECKHE  CBOWCTBa
AMUHOKHCIIOT (Ha
npuMepe TJIMIIMHA).
buonornyeckoe

3HAYCHHUE AaMUHOKHCIIOT.
Cunres nentunos. benkn
KaK MPUPOIHBIC
nonmmepsl.  IlepBuunas,
BTOPUYHAsI W TPETUYHAs

CTPYKTypa OEKOoB.
XUMHUECKHE  CBOMCTBA
OEJIKOB: THUAPOJIH3,
JICHATYpaIus,
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KAueCTBEHHBIE PEAKIUU
Ha OenKu.
DKCHepUMEHTAIbHBIE
METO/IbI H3y4YCHUS
BEILIECTB u ux
IIPEBPALLCHUI: °
JleMoHCTpauu: -
JIeHaTypalus OenKoB
MpU  HarpeBaHuu;  —
LIBETHbHIC peakuuu
OeNKoB

Pazgea. 5. BbicokoMoJieKyJ/JIsIpHbIE COeINHEHUS

5.1

IImacTMaccsl.
Bosokna

Kayuyxkn.

OcHOBHEBIE IIOHATHUA
XUMHUHN
BBICOKOMOJICKYJIAPHBIX

COCIMHEHUI: MOHOMED,
IIOJIUMEDP,  CTPYKTYpPHOE
3BEHO, CTENEHb
IIOJINMEPU3aLHH,
CpelHssl MOJIEKYJIsIpHAsI
Macca. OcHoBHbIE
METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COETMHEHU N -
MOJINMEPU3ALHL u
MIOJINKOHICHCALIHS.
IInmactmaccel
(monuATUTIEH,
MIOJIMITPOIIUJIEH,
MOJINBUHUJIXJIOPU ],

2 TTOJTUCTUPOIN).
Harypanensiii u
CUHTETHUYECKHE KaydyKH
(OyTaaneHoBBIH,
XJIOPOIPEHOBBIN u
M30TPEHOBBIH).
BonokHna: HaTrypanbHbIE
(XJIOMOK, IIepCTh, MIENK),
HCKYCCTBEHHbIE
(atreraTHOE
BOJIOKHO,BUCKO032),
CHUHTETHYECKHEe (KarpoH

https://lib.myschool.e
du.ru/content/4709

u JIaBCaH).
DKCIEpUMEHTAIbHbIE

METOAbI HU3Yy4YCHUA
BEILIECTB u ux
MPEBPAILICHUI: .
JleMoHCTpauu: -
03HAKOMJICHHE c

30




oOpasramu IpUPOIHBIX U
HCKYCCTBCHHBIX

BOJIOKOH, rIactTMace,
KayIyKOB

Hroro:

34

11 kaacc

n/n

Tema ypoka

KoJ-Bo
YacoB

JIeMeHTBhI COAepPKAHMS

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pa3zgea 1.

TeopeTqucmle OCHOBbI XMMHH

11

CrpoeHnue aTOMOB.
[lepuoanueckuii 3aKOH U
Ilepnonnueckas  cucrema
XUMHYECKHUX JJIEMEHTOB

J.. MenneneeBa

XUMUYECKUHN IIIEMEHT.
Atom. CocraB aToMa,
M30TONBI. DJIEKTPOHHAS
o0oJ104Ka.
DHepreTu4ecKue
YPOBHH, MOyPOBHHU.
ATomHbIE opOUTaNH, S-,
p-, d-, f-amemMeHTHI.
Ocobennoctu
pacnpezeneHus
AJIEKTPOHOB I10
opOuTassiM B aToMax
MaJbIX U OOJBIINX
MEepHUOOB. DIEKTPOHHAs
KOH(UTYpaIusi aTOMOB.
[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMUYECKHUX JIEMEHTOB
J1. 1. MenpeneeBa.
CBsi3b IEPUOANYECKOTO
3aKOHa U
[Tepuoanueckoit
CHUCTEMbI XUMHYECKUX
AJIEMEHTOB C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB
1 00pa3yeMbIX HMHU
MPOCTHIX U CIOXKHBIX
BEIIIECTB IO TPYyMIam 1
nepuoiaM. 3HaueHHe
MePUOIMYECKOTO 3aKOHA
U CUCTEMBI
XUMHUYECKHXIIEMEHTOB
JI.1. MeHneneeBa B
pa3BUTHUU HAYKH.

https://lib.myschool.e
du.ru/content/16203
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OKCNEepUMEHTAIIbHbBIC
METO/Ibl U3YUYCHUS
BEIIIECTB U UX
IIPEBPALLCHUI:

e /leMoHcTpanyu: Buss
tabmui «lleproguueckas
CHCTEMa XUMHUYECKUX
anemenToB JI.1.
Meneneerar

1.2

Crtpoenue
MHoroo0pasue BemecTB

BCIICCTBA.

CrtpoeHue BelecTna.
XuMHUecKas CBS3b.
Bunel (koBaneHTHas
HETOJISIPHAS U TOJIsIpHas,
MOHHAsI, METAJLITHYeCKasl)
1 MEXaHU3MBI
o0pa3zoBaHUs
XUMHUYECKOH CBSI3U
(oOMeHHBIN 1
JIOHOPHOAKLIETITOPHBI ).
Bonopoanas cBs3b.
BaneHTHOCTS.
DNeKTpOOTPULIATEIBHOCT
b. CTeneHb OKUCIICHHUS.
KaTtnoHbl 1 aHMOHBL.
Bemectra
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpPOEHHUsI. 3aKOH
MOCTOSIHCTBA COCTaBa
BellleCTBA. THUIIbI
KPUCTAJUTHYECKUX
pPELIETOK U CBOMCTBA
BemiecTB. [lousaTHe o
JIUCTIEPCHBIX CUCTEMAX.
HctrHHBIE paCTBOPHI.
KonnuecTBeHnHbIe
XapaKTePUCTUKH
pacTBOpoB (MaccoBast
JIOJISl BEILIECTBA B
pactBope).Knaccuduxar
1S HEOPTaHUYECKUX
COEIMHEHU M.
Homenxkimarypa
HEOPraHUYEeCKHUX
BEIIIECTB.
DKCIepUMEHTAIbHbIE
METO/Ibl U3YUCHUS
BEILIECTB U UX
IIPEBPALLCHUIL: ®
JlemoHCcTpanmu: —
MOJeNn
KPUCTAJUIMYECKUX

https://lib.myschool.e
du.ru/content/15976
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pemeTok. ® PacuéTHeie
3aJlauM: — PacueThl C
HCII0JIb30BaHUEM
MOHSTHSI «MaccoBas J0JIs
pPacTBOPEHHOI'O
BEIIECTBA»

1.3

XUMUYECKHE peaKknumn

XuMuuecKas peakuus.
Knaccudukamms
XUMHUYECKUX PEAKIIUI B
HEOPraHUYECKOU 1
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHUs
MacChl BELIECTB; 3aKOH
COXpaHEHHUs U
MIPEBpAICHHS YHEPTUU
MIPU XUMHYECKUX
peaxuusx. CKopocTb
peakuuu, ee
3aBUCUMOCTbD OT
pa3InyYHbIX (PaKTOPOB.
OOparuMbie peakuy.
XuMHUYECKOe
paBHOBecue. PakTOPBHI,
BIIMSAIOIINE HA COCTOSTHUE
XUMHUYECKOTO
paBHoBecus. [IpuHnun
Jle arense.
DNeKTpoNIUTHYECKAst
nucconuanya. CHibpHbIE
U Ccl1a0ble DIIEKTPOIIUTHI.
Cpena BOIHBIX
pPacTBOPOB BEILIECTB:
KHCJIast, HEUTpajbHas,
1ieJI0YHasl.
Bonopoansiiinokasareins
(pH) pactBopa. Peakiuu
MOHHOTO OOMEHa B
OPraHU4eCcKOu U
HEOPraHWYECKOW XUMUH.
OKucIuTENbHO-
BOCCTAHOBUTEJIbHBIE
peaxuuu. [lonstue 06
AIIEKTPOJIU3E PACIUIABOB
1 PaCTBOPOB COJIEH.
IIpumeHeHue
AIEKTPOJIN3A.
DKCnepuMeHTaIbHbIE
METO/Ibl U3YUCHUS
BEILIECTB U UX
MPEBPAILICHUIL: ®
JemoHncTpauyu: —
pa3IoKEHUE NEPOKCUIA

https://lib.myschool.e
du.ru/content/16149
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BOJIOPO/Ia B IPUCYTCTBUM
KaTajiuzaTopa. ®
JlabGopaTopHbIE OMBITHI:
—MPOBEJACHUE PEAKIUI
HOHHOT0 0OMeHa; —
ONpeieTICHUE CPeIbl
pacTBOpPOB BEIIECTB C
ITOMOIIILIO
YHUBEPCAIBHOTO
WHJUKATOpa. ®
[TpakTrueckue paboTHI:
Ne 1. Bnusguune
pa3IMYHBIX (HaKTOPOB HA
CKOPOCTh XUMHUYECKOU
peaxkiuu. ® PacuéTHble
3a7la4M: — PacyeThl 10
YpaBHEHUSAM
XUMHUYECKUX PEaKilnii, B
TOM YHCJIC
TEPMOXUMHUYECKHUE
pacdEThI

Pasznea 2.

Heopra}mquRaﬂ XUMMUA

2.1

Meranisl.

Meraiusl. [lonoxenue
METaJIJIOB B
Ilepuonnueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIOUEK
aTOMOB METAJUIOB.
O6mme puznueckue
CBOICTBAa METAJIIOB.
[IpuMeHeHre MeTasuioB B
OBITY, IpUpOJIE U
TexHuke. CruaBsl
METAaJIJIOB.
DNEKTPOXUMHUYECKHUN
PN HapsHKEHUI
MeTaioB. O0mue
CIocoObI OTyYeHUst
MmeTainoB. Koppo3us
MeTaiioB. CiocoObl
3aIUTBI OT KOPPO3HHU.
OO6mrast xapakTeprucTHUKa
METAJIJIOB TJIaBHBIX
noarpynn (IA-rpymma,
[TA-rpynmna)
[Tepuoanueckoit
CHUCTEMbI XUMHYECKUX
AJIEMEHTOB. AJIFOMUHUM.
AwmdoTepHbIe cBOWCTBA
OKCHUJA U THAPOKCHIA
amomuHMs. OO0Imast

https://lib.myschool.e
du.ru/content/5110

https://lib.myschool.e
du.ru/content/14564
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XapaKTepUCTUKA
METAJIJIOB ITOOOYHBIX
noarpym (b-rpyrm)
[Tepuoanueckoit
CUCTEMbl XMMHUYECKUX
AJIEMEHTOB: ME/lb, [IUHK,
XpOM, JKeJe30.
Baxwneiimue coennHeHus
METaJIJIOB (OKCHUJBI,
TUJIPOKCH/IBI, COJIN).
DKcrepuMEHTANIbHbIE
METO/Ibl U3YUYCHUS
BEIIECTB U UX
IIPEBPALLICHMIL: ®
JlemoHCTpanuu: —
KOJUIeKIus «MeTasuibl u
CILJIaBBI». ®
JlaGopaTopHbIE OIBITHL: —
B3aMMOJICIICTBHE
TUAPOKCH]IA AJTIOMUHHUS C
pacTBOpamMu KUCIIOT U
meaoJeit; —
KaueCTBEHHBIC PEAKIIUU
Ha KaTUOHBI METAJUIOB. ®
[TpakTuyeckue paboOTHI:
No 2. Pemienue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«MetamsD. e
Pacuérurie 3amaun: —
pacueTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJTHO U3 BEIIECTB JIaHO B
BU/JIE pacTBOpa C
OIIPENETIEHHON MAaCCOBOM
JIOJIEN PaCTBOPEHHOTO
BEIIECTBA

2.2

Hemeraisl

Hewmeramnel. [lonoxxenue
HEMETaJJIOB B
Ilepnonnueckoi cucreme
XHUMHUYECKHX DJIEMEHTOB
JIW. Menngeneera u
OCOOEHHOCTH  CTPOEHHS
aTOMOB. dusngeckue
CBOMCTBA  HEMETAJIJIOB.
Amnorponus

HEMETaJUIOB (Ha MpuMepe
KHUCJIOpO/JIa, Cephl,
dbochopa u yraeposa).
XHUMHUYECKHE  CBOMCTBa
BaXKHEHUIIIUX HEMETaJIJIOB

https://lib.myschool.e
du.ru/content/14632
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(rajmoreHoB, cepsl, a30Ta,
dochopa, yriepoma wu
KPEMHHS). Oxkcupl
HEMETAJIJIOB.
Kucnoponconepxaiue
KUCIOTBL. BonopoaHbie
COEIMHEHUS
HEMETAJIJIOB.
DKclepuMEHTaNIbHbIE
METO/IBI W3YYCHHUS
BEIIECTB u ux
IIPEBPALLCHUI: °
JeMoHCTpauu: -
o0pa3ilbl HeMEeTaJlJIOB; —
B3aMMOJICICTBHE MEIU C

a30THOM KHUCJIOTOM
pa3IM4YHOMN
KOHIICHTpAIUH. .

JlabopaTopHbIE OMBITHI: —
KAueCTBEHHBIE PEAKIINH
HA aHWOHBI W KATHOH
aMMOHUSL. ®
[IpakTueckue pabOTHI:
No 3. Pemienue
AKCIIEPUMEHTAIBLHBIX
3a1aq o TeMe
«Hemetanmbny. .
Pacuérnpie 3amaum: —
pacueTsl MacChl
BEIIECTBA WU O0BeMa
ra3oB 1O HW3BECTHOMY
KOJIMYECTBY  BEIECTBA,
Macce  WIH  00BeMy
OJIHOTO W3 yJaCTBYIOIIUX
B pEaKkIWH BEIIECTB;
pacueTsl Macchl (00beMa,
KOJIMYECTBA  BEILECTBA)
MIPOYKTOB peaxiuu,
€ClIi OJHO W3 BEIICCTB
UMEET MPUMECH

2.3

CBs3b HEOPraHWYECKHX U
OpPraHUYECKUX BEILECTB

Heopranuueckue u
OpTraHWYEeCKHE KHUCIIOTHI.
Heopranuueckue u
OpraHUYEeCKHe
OCHOBaHHSL.
AmMdoTtepHbie
HEOPraHUYECKHe u
OpraHUYEeCKHe
COCIMHCHMUS.
I'erermueckas CBS3b
HEOPraHUYECKHUX U

OpTraHNYCCKUX BCIICCTB

https://lib.myschool.e
du.ru/content/15475
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Pa3zgen 3. XuMus 1 ';KU3HL

Ponb XHUMHUHU B
oOecrieueHUH
3KOJIOTUYECKOM,
AHEPreTUYECKON u

MMUILEBOX O0€30MacHOCTH,
pa3BUTHU MEIWLIVHBIL.
IlonssTne ©0 Hay4HBIX

METOJ1ax [MO3HAHUS
BEIIECTB U XUMHUYECKUX
peaKkIuid.

[TpencraBnenus 00
o0mmx Hay4HBIX
HPUHIUITAX
IIPOMBIIIIJICHHOT'O

MOJYYECHHUS] BaXKHEHIIUX
BelIecTB (Ha MpUMepax

31 | Xomus i oxusis 4 npou3BOJCTBa ammuaka, | https://lib.myschool.e

CepHOI KuCIoThl, | du.ru/content/15700
MeraHnona). YemnoBexk B
MHUpe BEILIECTB,
MaTepHajoB 31
XUMUYECKUX  PEaKIIHil:
XUMHSI W 370POBbBE
YyeJI0OBEKA, npaBuia
HCIIOJIb30BaHMS
JIeKapCTBEHHBIXIIPEnapar
OB; MpaBWIIa
0e30I1acHOr0
HCIIOJIb30BaHMS
MpernapaToB OBITOBOM
XUMHUH B TOBCEIHEBHOM
JKU3HHU. briToBas
XAMHYECKast
I'PaMOTHOCTh

Hroro: 34

* Vuer paboueil mporpamMmbl BOCIHUTaHUS B TEMAaTUYECKOM IUIAHUPOBAHUU
pabouyux mporpamMm y4uyeOHBIX MPEIMETOB yTBEpXKIaeTca NmpukazoM aupekropa MBOY
COLII Ne 55 na Texymuit yueOHbIN roj He mo3aHee 31 aBrycra.
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