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HOACHUTEJIBHASA 3AIINCKA

OcHOBY TOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHH, K OMNPEACIICHUIO
o01Iei cTpateruy 00y4eHHsI, BOCOIUTAHUSA U Pa3BUTHS 00YYaIOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1151 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TonokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJICpKaHMsl, PE3yJIbTaTOB OOy4YeHUS M TpPeOOBAaHUM K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

XUMHUYECKOe o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
o01eo0pa3oBaTeIbHON OpraHu3alliu, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MNPHUCYIIUX
[[EJIOCTHOM CHCTEME XHMHYECKOro o0Opa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEJIOBEKa, a TAKKEe IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO
U TpuponHON cpene. Peanmusyercsa xumudeckoe oOpa3oBaHHMe OOyYaronIuxcs Ha
YpPOBHE CpeIHEero o0miero oOpa3oBaHUs CpEACTBaMH Y4eOHOro MpeaMera
«XuMusl», CoJepKaHHEe U TMOCTPOCHUE KOTOPOTO OMPEACNICHBI B MPOTpaMME IO
XUMHUH C y4ETOM Crelu(UKN HAyKu XUMHUH, €€ 3HaYEHUs B IO3HAHUU TIPUPOJIBI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX €I U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CpPEIHEro oOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHST KaK DJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WUIpaeT 0coOyr poJib B
COBPEMEHHOW IMBHWIM3AIMHU, B CO3JIaHUM HOBOW 0a3bl MaTepuaIbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOHM BKJIaJl B (POPMUPOBAHUE PALMOHAILHOTO HAYYHOT'O MBIILICHUS,
B CO3JlaHME LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUM HAa OCHOBE TMOHMMAHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOIIET0 MHUpPA, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIaCTAMU MPUMEHEHUS.

TecHO B3aMMOJACHCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUs CTalia
HEOTHEMJIEMOMN YaCThI0O MUPOBOU KYJIBTYPhI, HEOOXOIUMBIM YCIIOBHEM YCTICIITHOTO
TpyJa W KU3HM Kaxaoro uieHa oOmiecTBa. CoBpeMeHHas XUMHUs KaK Hayka
co3ujiaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTHM HallpaBlieHa Ha peIIeHUE
I00adbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTUS 4YEJIOBEUYECTBA — CBHIPHEBOM,
DHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBercTBMM ¢ OOHNMMHU IENSIMH W TPUHIUIAMH CPEIHEro OOIIero
obpasoBanus coaepxanue npeaMera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb



U3y4eHHs) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOITOTOBKY
oOy4aromuxcs, HEOOXOAMMYI0 UM ISl  BbIPAa0OTKM  MHPOBO33PEHUYECKHUX
OPHEHTHPOB, VCICIIHOTO BKJIIOYCHUS B JKU3Hb COIMYyMa, MPOJOJIKCHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUCH.

CocTaBpisomuMu  TIpeaMeTa «XHUMHS» SBISIOTCA 0a30BbIE  KYpChl —
«Oprannueckas xumus» u «OOIIas U HeOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHHsSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPraHWYECKOM XUMHH (C BKIIOUCHHEM 3HAHUW M3 OOIICH XUMUU) U
OopraHnyeckon xumuu. GOpMUPOBAHME NAHHOW CUCTEMBl 3HAHUU NPU U3YYECHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TCOPUM XUMHH.

CrpykTrypa conepxkanus KypcoB — «Opranudeckas xumusi» u «OOwas u
HEOpraHu4eckas XuUMus» CPOpPMHpPOBAHA B NPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TMOJXOJa K H3Y4YeHHMIO Y4YeOHOro marepuaiga H 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHUEM  3HAaHUM HA  ONpENEICHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
pacCMaTpHUBAIOTCSI HAa YPOBHE KIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKHUX
COCIIMHEHHH, a TaKK€ Ha YPOBHE CTEPEOXHMMHMYECKMX H JJIEKTPOHHBIX
OpeICcTaBICHUd O cTpoeHuH BemiecTB. CBeneHuss 00 H3y4aeMblX B Kypce
BEILECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJOTMYECKU
AKTUBHBIX COCIMHEHHMU. B Kypce OpraHM4ecKod XHMHUHU IOJIy4arOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs IMEPBOHAYAIIBHBIC
IPEJICTaBICHUS O XUMHUYECKON CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKLIUH.

[lonx HOBBIM yIJIOM 3peHHs B TmpeameTe «XuMus» 0a30BOr0 ypOBHS
paccMaTpUBAEeTCs M3YyYECHHbI Ha YpPOBHE OCHOBHOro oOIIero oOpa3oBaHUs
TEOPETUYECKU Marepual U (PaKTOJOTMYECKHUE CBEACHHUS O BEIIECTBaX H
XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas M HeopraHUYecKas
XUMUS» 00YyYarolMMCsl TPEeAOCTaBIsAECTCS BO3MOXHOCTh OCO3HATh 3HA4YCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOAO0JOTUYECKUX IMO3UIINMI,
riyoke TOHSATh HWCTOPUYECKOE W3MEHeHHEe GYHKIMNA OSTOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIEH U TPOTHO3UPYIOILIEH.

Envnas cucreMa 3HaHWN O BaXXHEMIIHUX BEIIECTBaX, MX COCTaBE, CTPOCHUHU,
CBOMCTBax W NPHUMEHEHHH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYLIHOCTH M
3aKOHOMEPHOCTSX MNpOTEeKaHus JononHsercs B Kypcax 10 um 11 kimaccos
DJIEMEHTAMHM COJEPKAHMS, WMEIOIIMMHU KYJbTYPOJOTMYECKU W MPUKIATHOU
Xapaktep. OTH 3HaHMSI CIOCOOCTBYIOT IMOHUMAaHHMIO B3aUMOCBSI3U XHMHH C
JPYTMMU HayKaMH, PacKpbIBalOT €€ pOjb B IO3HABATEJBHOW M NPAKTHYECKON



JESTEIIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIHHTAHUIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPHUH W MPAKTUYECKUX MPUIIONKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCSI B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATh HMHPOPMALMIO U
OPUMEHATH €€ JUIsl TOINOJHEHUS 3HAHWM, pEeleHUs WHTEUIEKTYaJbHbIX H
HKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a7a4. B 1ienoM cojeprkanue yueOHOro
npeaMera  «XHUMHsSD»  JAHHOTO  YPOBHS  HM3YyYEHHUS]  OPUEHTUPOBAHO  HA
dbopMupoBaHre y 00y4arOUIMXCd MHUPOBO33PEHUECKON OCHOBBI ISl TTOHUMAaHUS
¢unocopckux uaeH, TaKMX KakK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOTO U
OpraHUYecKOro MHpa, OOYCJIOBIEHHOCTh CBOMCTB BEIECTB HX COCTaBOM U
CTPOEHUEM, I[103HABAEMOCTh MPHUPOJHBIX SBJICHUN NYTEM OSKCIEPUMEHTa U
pellieHusT TMPOTHBOPEUMHA MEXKIYy HOBBIMH (akTaMH U TEOPETUUYECKHUMHU
MPEANOChUIKAMH, OCO3HAHHUE POJIM XUMHUH B PEUIEHUH 3KOJIOTHYECKUX MpoOieMm, a
Tak)Ke MpoosieM cOEpeKEHUs SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTHUIA U MaT€pPUAJIOB.

B nmiaHe pemeHuss 3ajad  BOCHUTAHUSA, Ppa3BUTUS U COLMAIM3aLUU
OoOy4YaromMxcs TPHUHATHIE NPOrpaMMONM MO XMMHHM MOAXOAbl K OIPEACICHHUIO
COJEp)KaHUsI M TIOCTPOCHHMS TNpeaMera MpeaycMaTpuBalOT (OpMUpPOBaHUE
YHHUBEPCAJIbHBIX YUYEOHBIX JEHCTBUI, UIMEIOIIKUX 0a30BO€ 3HAUCHHE JIUIS Pa3IMUHbIX
BUJIOB JIESATEIIBHOCTH: pEIIEHUs MpoOjeM, IOHCKa, aHaiau3a U o0paboTKu
uH(popMaluy, HEOOXOAUMBIX A MPUOOPETEHUS OMNbITa MPAKTUYECKON U
UCCJIEIOBATENBCKONW JICSITEIbBHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHUsT XUMHM KaK Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CpeHEr0 00IIero oopa3oBaHus, IIPH ONpeIeICHUN
COJIEpKaTeIbHOM XapaKTEpPUCTHKU LEJIe M3y4YeHHs NpeIMeTa HampaBlI€HUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUWLIUOHHO NpU3HACTCS (OPMUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak O0JacTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YeJOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOJMYECKOW TOYKM 3PEHUS TAKOW MOJAXOJ K ONPEACNICHUIO IeJied HU3y4dyeHus
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIABHBIMHU LIEJIAMH M3Y4YEHHUsS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) IBASOTCS:

- (¢dopMuUpOBaHHWE CHUCTEMbl XHMHUYECKHUX 3HAHUW Kak BakKHeEHIen
COCTAaBJIAIOLIEH €CTECTBEHHO-HAYYHOW KApPTUHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KIIH0YeBble MOHATHSA, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOECHHE W TNOHMMAaHHE CYLIHOCTH IOCTYITHBIX



00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHUEH
WX Pa3BHUTHUS U CTAHOBJICHHSI,

- (opmupoBaHNE U pa3BUTHE MPEICTABICHUNA O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakuui, HEOOXOIUMBIX JUIsl HPHOOpETEeHUs
YMEHUA OpUEHTHPOBATbCS B MHPE BEIIECTB M XUMHUYECKHX SIBICHH,
MMEIOIIUX MECTO B MPHUPO/IC, B MPAKTHUECKON U MOBCEIHEBHON KU3HU;

* pa3BUTHE YMEHHUM U CIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOJIOIEHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOACHUEM  IPaBUJ
0€301acHOro OOpalIeHMs C BELECTBAMM.

Hapsiny ¢ 3tuM, conepkarenbHas XapakTepUCTUKA LieJel U 3a7a4 U3yYeHUsI
npeaMeTa B IPorpaMMe IO XMMHMM YyTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeAHero odmero oOpa3zoBanus. CeroaHs B
MPEToAaBaHIH XUMHUH B OOJbIIIEH CTETIEHH OTAACTCS MPEANOUYTEHUE MPAKTUYECKOM
KOMIIOHEHTE COJIep)KaHusl OOy4eHHs, OpPUEHTUPOBAHHON Ha MOATOTOBKY
BBIIYCKHHMKa 00I11€00pa30BaTeNbHON OpraHu3alliy, BJIAJACIOIIEr0 He Habopom
3HaHWH, a (YHKIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMHU
aKTUBHOTO TIOJyYEHUS 3HAHWN U MPUMEHEHUS UX B PEAbHOM JKU3HH JIJIST PEIICHUS
IPAKTUYECKUX 3ajau.

B cBi3u ¢ 3TUM TNpU U3YYCHHH TPEAMETa «XUMUS» JOMUHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajantanys o0y4yarlUXcs K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GopMUpOBaHHE  WHTEIUIEKTyaJIbHO  pPa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO TPAMOTHBIX
peleHnit B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMU U WX
IpUMEHEeHHEM; (pOpMHUpPOBAHUE y OO0YYAIOUIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINI), WMEIOUIMX YHUBEPCAJIbHOE 3HAYEHWE MJI1 Pa3IUYHbIX BHUOB
NEeATEIbHOCTH: pelIeHusl NpooiieM, MOUCKa, aHaiau3a u o0paboTku MHpOpMauy,
HEOOXOIUMBIX JUIsI TPHOOPETEHUS ONbITa JEATEIBHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B TIO3HAHUM XHUMHUH, a TaKXKe [ OLEHKHM C TMO3ULIUN
HKOJIOTUYECKON 0€30macHOCTH XapakTepa BIUSHHUS BEIIECTB U XUMHUYECKUX
NpOLIECCOB HAa OpraHuM3M 4eJiOBeKa M MPUPOJIHYI0 CpeAy; pa3BUTHE
MO3HABATEJIbHBIX WHTEPECOB, HMHTEIUIEKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEN
OOy4JaroIIMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS I10
XUMHUM B COOTBETCTBUM C JKU3HEHHBIMH MOTPEOHOCTSAMH, HCIIOIb30BATh
COBpEeMEHHbIe MH(GOPMALIMOHHBIE TEXHOJIOTUM JJIs MTOMCKAa M aHajau3a yuyeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAIMM XMMHUYECKOTO COAepX aHus; (popMHUpOBaHUE U
pa3BuTHE y OOYy4YalOIIMXCSl AaCCOLMATUBHOTO M JIOTMUECKOrO  MBIILICHHUS,
HAOIOJaTEIBHOCTH,  COOPaHHOCTH,  aKKypaTHOCTH,  KOTOpble  OCOOEHHO



HEOOXOJMMBbI, B YAaCTHOCTH, NPU IUIAHUPOBAHUU U TPOBEACHUU XHUMHUYECKOTO
HKCIEPUMEHTA; BOCIIUTAHUE Yy O0ydaroluxcs YOSKICHHOCTH B T'YMaHUCTHUYECKON
HANPaBIEHHOCTH XWMHUHU, €¢ BAXHOW pOJIM B PEIICHUU TIOO0ATBHBIX MPOOJIeM
paIMoOHaIBFHOTO MPUPOIOIOIB30BAHMS, TOMIOJHEHUSI SHEPTETHUYECKUX PECypCoB U
COXpaHEHHUs TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPHPOJIC U CBOEMY 3I0POBBIO, a Tak)Ke NPUOOPETCHHS OIbITa
UCTIONIb30BaHUs TOYYCHHBIX 3HAHWUW [UIsI TIPUHSTHS TPAMOTHBIX PCEIICHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMU SIBICHUSIMHU.

B yueOHoM muiane cpenHero ooOmiero oOpa3oBaHUS TpeaMET «XUMHSDY
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHO obnactu «EcTecTBeHHO-HAayUHbIE
IPEIMETHI.

OO111ee ynciio YacoB, OTBEACHHBIX ISl M3YUEHUS! XUMUU, Ha 0a30BOM ypOBHE
cpeaHero oomero odpazoBaHusi, coctaBisieT 68 yacoB: B 10 kiacce — 34 yaca (1
yac B Hegemwo), B 11 «kmacce — 34 wyaca (1 wyac B HeAENO).



COILEPKXAHUE OBYYEHUA

10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMHUU

[IpeameT OpraHMYECKOW XMMUU: €¢ BOSHUKHOBEHUE, PAa3BUTHE U 3HAUYCHHUE B
IIOJIyYEHUH HOBBIX BELIECTB M MaTEpPUAIOB. 1e0opHus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e¢ ocHOBHbIE MO0KeHUA. CTPYKTYpHBIE (POPMYJIIbL
OpraHu4ecKux BewecTB. [oMonorus, wu3zoMepus. XUMHYECKas CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccuukanuy OopraHMYecKUx BemiecTB. HomeHkiaTypa
OpraHUYECKUX COEIMHEHHH (CHCTeMaTh4yecKas) W TpHUBUAJIbHBbIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOABI M3YYEHHsI BEUIECTB W HUX NPEBPAICHUM:
O3HAaKOMJIEHHWE ¢ oOpa3llaMH OpraHMYEeCKUX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHUYeCKHX BEIIECTB, HAONIOJCHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALLCHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesonopoasl

AJIKaHbBI: COCTaB W CTPOCHUE, TOMOJIOTUYECKUU psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENIN aJKaHOB: (PU3WYECKHEe W XUMHUYECKHE CBONCTBA
(peakiuu 3aMeuieHus] M TOpPEHHUs), HaXOXACHUE B MPUPOJE, MOJy4YEeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN PAN. DTUIIEH WU NPONWICH —
NPOCTEUIINE TPEICTABUTENIM aJKEHOB: (PU3MYECKHEe W XUMHUYECKHME CBOMCTBA
(peakiuu  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATAIMHU, OKHUCJICHHUS U
MOJIMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHUE.

Ankanuensl: OytagueH-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKUE CBOMCTBa (peakuus nonumepuszanuu). [lomydeHue CHUHTETHUYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALETUIICH
— MPOCTEHIIMI MpeACTaBUTENb aJKUHOB: COCTaB, CTPOECHHE, (U3UUYECKUE W
XUMHUYECKUE CBOWCTBA (pEaKUUM TUIPUPOBAHUS, TaIOTEHUPOBAHUS, TUAPATAINHY,
TOpPEHHs]), TOJyYeHUE U TPUMEHEHHUE.



Apensl. benson: coctaB, cTpoeHue, (pU3NYECKUE M XUMHUYECKHE CBONCTBA
(peakiuu rajoreHupOBaHUs U HUTPOBAHMS), TOJyUYEHHE U NPUMEHEHHE. 10ayon:
cocmas,  cmpoenue,  Quauueckue U  Xumuueckue  ceoticmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NoJyueHue U npumeHenue. TOKCUYHOCTh
apeHoB. ['eHeTmdeckas CBSI3b MEXKAY YTIJIEBOAOPOAAMH, TPHUHAIICKANUMH K
Pa3IMYHBIM KJIacCaM.

[TpuposnHble HUCTOYHMKHM YTaeBOAOpoAOB. I[IpupoaHslii ra3 M HOMyTHBIE
HedTanble Ta3pl. Hedth u e¢ mpoucxoxaenue. CriocoObl mepepaboTKu HedTu:
NIEPETOHKA, KPEKUHI (TEPMHYECKHH, KaTaJuTU4YecKuil), nupoaus. I[IpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

DKCTepUMEHTAIbHBIE METOJbl HW3YYEHHs BEIIECTB M WX MPEeBpaIllCHUN:
O3HAKOMJIEHHUE C 00pa3IaMu IIacTMacc, KayaykoB U pe3uHbl, Kosuiekuuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHUE €TI0 CBOMCTB.

Pacuernbie 3amaun.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00beMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH MO U3BECTHBIM MaccCe,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINH ).

Kucaopoacoaep:xammue oprannyeckue coeIuHeHust

[IpenenbHple OAHOATOMHBIE CHOUPTHI. METaHOI H 3TaHOJN: CTPOEHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBAa (pEaKIMM C AaKTUBHBIMU METaJUIaMU,
raJloreHOBOJIOPOJIaMU, TOpPEHHE), TPUMEHEHUE. BOoIOopoJHbIE CBA3U MEXKIY
MOJIEKYJIaMU CIUPTOB. JIeliCTBHE METAaHOJIa U 3TAHOJIAa HA OPTAHU3M YEJIOBEKA.

MHoOroaroMHbl€  COUPTBL. DTUJIEHIJIMKOJIb W  TJHIEPUH: CTPOECHUE,
dbuznyeckue MW XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE CO IIEJIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAs peakius Ha MHOTOATOMHBIC crnupThl). [leiicTBue Ha
Opra’u3M 4esoBeka. [[pumeHenune rimuepruHa U 3TUIICHTJIMKOIISL.

@deHo: CTPOCHHE MOJEKYNbl, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA.
Toxcuunocth (henona. [lpumenenue gpeHomna.

Anbaerugipl U kemowsvl. DoOpManbplIerull, AaleTANbICTHA: CTPOECHUEC,
bu3nUecKkue U XMMHUYECKHE CBOWCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBJICHHUS,
KaueCTBEHHbBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OIHOOCHOBHBIE TIPEIC/IbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbuHas U YKCYCHAas
KHUCJIOTBI: CTpOoeHUe, (U3NYECKUEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00OIIME IS
KJlacca KHUCJIOT, peakius dTepuduKaiui), TOJydeHHEe U TPUMEHEHUE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEICTABUTETU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblj1a KaK COJIU BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBUE.



Crnoxuple 3¢Qupbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cioxHbIX 3¢upos. Kupsel. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus — yriaeBojgoB  (MOHO-, JU- H
noscaxapuibl). ['1oko3a — mpocteimii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKUEe ¢ XUMHUYECKHME CBOMCTBAa (B3aUMOJCUCTBUE C
ruapokcusiom menu(Il), okucnenne amMMHadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAaXOXIAEHUE B NPHUPOAE, NPHUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u uesmmono3a kak npupojHbie noiumepbl. CTpoeHue Kpaxmana U
nemnono3bl. dusnueckne M XUMUYECKHE CBOMCTBA Kpaxmayia (TUIpOJIuU3,
KAauECTBEHHAS PEAKIUS C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHsS BEIIECTB W HMX NPEBPAILCHUMN:
IIPOBEICHNE, HAONIOACHUE M OIMCAaHWE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIHMPTOB, KAUECTBEHHbIE PEAKIMU OAHOATOMHBIX CIHUPTOB (OKUCJIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcuom Meau(Il)), anpaeruaoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHAA
cepedpa(l) m ruapoxcunom wMenu(ll), B3ammomelcTBHE Kpaxmalla C HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuéTtHbie 3a1aun.

Bbluncinenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00beMma,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WJIM MPOAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHndeckue coequHenus. Puznueckue u
XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumepe riunuHa). buonormueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak npHpOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpUYHAs U TPETUYHAsS CTPYKTypa O0enkoB. XMMHUECKHUE CBOICTBA OEIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHUS BELIECTB U UX MPEBPAICHUN:
HaOJI0/IEHUE U OMICAHNUE JEMOHCTPALIMOHHBIX OMBITOB: ACHATYpalrs OEJIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokomosieKyJIsipHbIe COeTHHEeHUS

OCHOBHBIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJbBI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHN —
MOJIMMEPHU3aLUs U MOJTUKOHEHCAIUS.



OKCNepUMEHTAIBHBIE METO/IbI U3YUYEHHSI BEIIECTB U UX MPEBPAILICHUNA:
O3HAKOMJIEHUE ¢ 00paslaMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHbIX CBSI3€d MPU U3yYEHUN OPTaHMYECKOW XUMHH B
10  kjacce  OCYIIECTBISIETCA ~ 4Yepe3  KCIOJIb30BaHME  Kak  OOIIMX
€CTECTBEHHOHAYYHBIX MOHATUN, TaK U MOHATUN, SBISIONIMXCS CUCTEMHBIMU JIJIS
OTJICJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01Ke ecTeCTBEHHO-HAY4YHbIE TIOHSTHS: SIBJICHUE, HAYYHBIM (PaKT, rumnoresa,
3aKOH, TEOpHSs, aHAJIM3, CUHTE3, Kiaccu(pUKalUs, MEePUOJUIHOCTh, HAOIIOJACHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: MaTepus, DOSHEpPrus, macca, aroM, DOJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: knerka, opraHuszM, Ouocdepa, OOMEH BEIIECTB B OPraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH aKTHUBHBIE BellecTBa (OEJIKH, YIJIEBOABI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepaibl, TOpHbIE NOPO/Ibl, MOJE3HbIE MCKONAeMble, TOIUIMBO,
PECYPCBL.

TexHonorusa: TUIIEBBIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOTO TMUTAHUSA,
MOIOLIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENaparThbl, MaTepUaIIbl U3
UCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKUM d3JIeMeHT. AToM. Sapo aroma, u30TONBL. JJIEKTPOHHAA
000J1049Ka. DHEPreTHUECKUE YPOBHH, MOIYPOBHH. ATOMHBIC OpOUTaH, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pachpesieiieHHsl JIEKTPOHOB MO OpOUTANIIM B aTroMmax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

ITepuonnueckuit 3axkoH U llepuoanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MengeneeBa. CBsA3b nepuoanveckoro 3akoHa u [lepuoguyeckoil cUCTEMBI
xumuyeckux diaeMmeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEIIECTB IO TPyNNaM U TEpPHOJaM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.



Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuAbl XUMHUYECKON CBS3U
(KOBaJICHTHasi HEMOJSIpHAs U TOJsIpHAs, WUOHHAs, MeTajuIimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJICHTHOM XUMUYECKOU CBA3U (0OMeHHBIH u
JIOHOPHOAKIICTITOPHBIH ). Bonoponnas CBS3b. BasieHTHOCTb.
DNeKTPOOTPULIATETLHOCTD.

Crenenb okucienus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MOJIGKYJISIPHOTO Y HEMOJICKYJISIDHOTO  CTPOCHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEUICTOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIICTKH.

[Tondarne o aucnepcHbIXx cuctemax. VICTHHHBIE M KOJUIOWJHBIE PacTBOPBI.
MaccoBas 10515 BEIecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHWYECKUX BEIIECTB. |'€HeTHYecKas CBSI3b HEOPraHMYECKUX BEIECTB,
MIPUHAJIEKAIUX K Pa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuus. Knaccudukanus — XMUMHYECKMX — peakuud B
HEOPraHUYECKOW M OPraHMYEeCKOM XUMHH. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peakinu, e¢ 3aBUCUMOCTb OT pa3iu4HbIX (PakTopoB. OOpaTtumbie
peakuuu. Xumuuyeckoe paBHOBecue. DaKTOpbl, BIUAIOIIME HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccounanus. CunpHble U cnadbie dnekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBPAIICHUI:
neMoHcTpauus Tadnun «llepuonuueckas cucremMa XuMUUeckux siemenToB [[. .
MenpeneeBay, U3ydeHHE MOJIENIEH KPUCTAJUIMUECKUX PEHICTOK, HAOIIOACHUE U
ONMKCAHKE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUHU KaTaln3aToOpa, ONMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TOMOLIBIO YHUBEPCAJIBHOTO WHAMKATOpPA, PEaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE MTPAKTUUYECKON paboThl «BiusHue paznuyabix PakTopoB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuernbie 3apaun.

Pacueérsl 1O ypaBHEHUSIM XUMHUYECKMX peaKUuid, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUYECTHI, PacyCThl C HCHOJIB30BAHUEM IMOHSITHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuueckass xumust

Hemetannel. Ilonoxenne HemeramnoB B Ilepuoguueckot  cucreme
xumuueckux sneMentoB JI. M. MeHnneneeBa U 0COOEHHOCTH CTPOCHUSI aTOMOB.



@u3nyecKue CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOICTBA BAXKHEHIIUX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) M HX  COCJUHEHHMH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNEe BaKHEUIINX HEMETAJIOB U UX COCIMHEHNUN.

Meramnel. Ilonoxxenne MeraimioB B llepronnueckon cucTeME XHMHYECKHUX
anemeHToB [. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEK
aToMoB MetayioB. OOuue ¢usndeckue cBoiictBa MeTamioB. CIuiaBbl METaIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIOB (HATPUH, Kajauil, KajblIUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl monayudeHuss MetamioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YEHHUs BEIIECTB M UX MPEBpaICHUN:
W3YYCHUE KOJUICKIIMH «MeTaibl U CIUIaBb», OOpa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4, HAOIOJCHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCHA ATIOMUHHUS C PACTBOPAMHU
KHUCIIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuéTtnbie 3a1aumn.

Pacu€Tel Maccel BemecTBa WM 00ObeMa Tra3oB MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacdeTbl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUHU, €CIIU OJTHO
U3 BEIIIECTB UMEET MPUMECH.

XuMHS U )KU3Hb
Ponp xumum B 00ecrieYeHUN SKOJIOTHYECKOW, DHEPreTUUECKON U MUIIEBOM

0€30MacHOCTH, Pa3BUTHM MeIULMHBL. [lOHSATHE O HAyYHBIX METOJaX IO3HAHUSA
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBienuss 00 OOMMX HAYYHBIX MNPUHIMUIAX MPOMBIIUICHHOTO
MOJIy4YE€HUs BAXKHENIIMX BEIIECTB.

YenoBek B MUpE BEIIECTB M MAaTEPUAIOB: BAXXHEUIIHME CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTE€pUaNIbl, KpAaCKH, CTEKJIO, KEpaMmuKa,
MaTepuabl Jid 3JEKTPOHUKH, HAHOMATEPHUasbl, OPraHUUYECKUE W MUHEPAIbHBIC
yI0OpeHusI.

XuMHST U 3J0POBbE YEIOBEKA: MpaBWJIa HCIOJIb30BAaHUS JICKAPCTBEHHBIX
npenaparoB, MpaBuiia 6€30MacHOTO UCTIOIb30BaHUS MTPENapaToB OBITOBONW XUMHUU B
MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.



Peanuzamusi  MEXNpEAMETHBIX  CBA3€M Mpu  H3ydyeHUU OOmed u
HEOpraHWYecKol xumuu B 11 Kitacce OCylIEeCTBISIETCS YEPE3 UCIIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAyYHbIX TOHATUM, TaK M MOHATHM, SBISIFOIIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIC TMOHSATHS: HAYYHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIacCU(pUKalusi, NEpPUOJAUYHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHE.

®dusznka: MaTepus, FJHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUYECKUI YPOBEHb, BEIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEUIECTBA, (PU3NUYECKUE BETUUYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kneTka, OpraHu3M, 3KocHucTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKONAEMbIE, TOIUIUBO,
PECYPCBL.

TexHonmorus: XuMuU4ecKas IMPOMBIIUIEHHOCTh, METAJUTyprus, IpPOU3BOJICTBO
CTPOUTEIBHBIX MAaTE€pPUAJIOB, CEIbCKOXO3WCTBEHHOE IPOU3BOACTBO, MHIIEBAs
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKas  MPOMBILUIEHHOCTh,  IPOU3BOACTBO
KOCMETHYECKHX IPENapaToB, IPOU3BOJACTBO KOHCTPYKLIHOHHBIX MAaTepHaJIOB,
AJIEKTPOHHAs MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMAA ITPOI'PAMMBI 110 XMUMHWN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
OOyYarOIMMHUCST TIPOTPpaMM CPEIHETO O00mero o0pa3oBaHUS (JUIHOCTHBIM,
METalpeJMETHbIM U NpeAMETHbIM). HaydHo-MeToaudeckoil OCHOBOHM s
pa3paboTKU TIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHUS MPOrpPaMM CPEAHETOo OOIIEeTro
o0Opa30BaHUs SIBISICTCSI CUCTEMHO-/IEATSIILHOCTHBINA MTOAXO.

B cooTBeTCTBUM C CHCTEMHO-JESTEILHOCTHBIM TOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YpPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HaHHUE 00YYaAIOIIUMHUCS POCCUICKOM rpakIaHCKON UIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEICIICHNI0; HATUIHEC

MOTHBAIIMM K OOYYCHHWIO;  IICJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX

yOEXIeHU I JTMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEW W HWCTOPUYECKHX TpaauliMii 0a30BOM HAyKW XUMUHU;
TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcsi PYKOBOJCTBOBAThCS B  CBOCH
JEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TMPUCYIIAMH IICJIOCTHOM
CUCTEME XHMHYECKOT0 00pa3oBaHMs; HAIWYUE MPABOCO3HAHUS IKOJOTUYECKOMN
KYJBbTYPBI U CTIOCOOHOCTU CTABUTh
I[N U CTPOUTD KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS TpeaMeTa «XHMHS» JTOCTUTAIOTCS B
CANHCTBE YYEOHOW U BOCHHUTATEIILHON JESITEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U ujeajaMd POCCUUCKOTO TPa)KJaHCKOTO OOIeCcTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM W  TIpaBWJaMHd  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  TIpoOIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUSI JIMYHOCTHU
oOy4JaroIuxcs.

JIM4HOCTHBIE PE3yJNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAOT
c(OpPMHPOBAHHOCTh ONBITA TMO3HABATEIHPHOM U TIPAKTUYECKON ACATEIHHOCTH
OOy4JaroIMXcs MO pealn3alii MPUHITHIX B 0OIECTBE 1IEHHOCTEH, B TOM YHUCIE B
YJaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHUS

OCO3HaHMS 00YUYaAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,



YBAXKEHUSI K 3aKOHY M NPABOIOPAJKY; MPEICTABICHHUS O COLMAJIbHBIX HOPMAX H

MpaBUIaX MEKIIMYHOCTHBIX
OTHOLIIEHUN B KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAEATEIBHOCTA TMPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUM yYE€OHBIX U IMO3HABATEJbHBIX 3a/1ay, BBIMOJHECHUU
XUMHUYECKUX DKCIEPUMEHTOB;, CIIOCOOHOCTM TOHMMAaTh U MPUHUMATh MOTHBBI,
HAMEPEHUS], JIOTUKY U
apTyMEHTHI IPYTHX NP aHATU3e PA3IMYHBIX BUIOB YICOHOU JICATEIIBHOCTH; 2)

NATPUOTUYECKOI0 BOCITUTAHUA:

LEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO0
OTEUYECTBEHHOW XHMMHH; YBAXXEHHUsI K MPOIIECCY TBOpPUECTBA B 00JIACTU TECOPUU U
MIPAKTAYECKOTO

MIPUMEHCHUSI XUMHH, OCO3HAHUA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PEe3yJIbTaT
JUTUTEIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/la YYCHBIX U MPAKTUKOB;, MHTEpECca U MO3HABATEIbHBIX MOTHBOB
B MTOJIYYECHHH U TTOCJISAYIOIIEM aHaanu3e HHPOPMAIIUU O MEePEIOBBIX JTIOCTHKEHUSIX
COBPEMEHHOW OTE€YECTBECHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TOBEJIEHUS; CIIOCOOHOCTU OLIEHUBATh
CUTyallud, CBSI3aHHBIE C XUMUYECKUMU SIBICHUAMH, U MPUHUMATh OCO3HAHHBIC
pelleHns, OPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OILICHMBATh CBOC MOBEJICHUE U MOCTYIKHA CBOUX TOBAPUILIEH C MO3ULINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) opmMupoBaHHS KYJIbTYPbI 3I0POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3J0pOBOro U 0e30macHoro ooOpasza KU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXWYECKOMY 3JI0POBbIO; COOJIFOZICHUS TpaBWJI 0€30MacHOro oOpalieHus ¢
BEILECTBAMH B OBITY,

MOBCEIHEBHOM KU3HU U B TPYJOBOM JAEATEIbHOCTH; TOHUMAHHUS [IEHHOCTHU MTPABUII

WHJMBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIINX 30POBBIO U KU3HHU JIHOJCH;

OCO3HAHMS TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypEHHS);

5) TpyA0BOro BOCIMTAHHUS:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B y4eOHO-HMCCIIEI0BATEIbCKON
JESITEIbHOCTH,  OOIIECTBEHHO  TOJIE3HOM, TBOPUECKOM M JAPYrUX  BHJAX
NEesATEIbHOCTH; YCTAHOBKU HAa aKTUBHOE Y4aCTHE B PELICHUU MPAKTUYECKUX 3aa
COI[MAJILHOM HAIPABJICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTHUECKOMY U3YYEHHIO POECcCHil pa3IuvHOrO poja, B TOM
YUCIIE HA OCHOBE IIPUMEHEHUS NPEAMETHBIX 3HAHUM IO XUMHH; YBAXKEHHUS K
TPyAY, JXOASIM TpyAa U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY WHAMBUIYabHOW TpaeKTOpUU oOpa3oBaHus, Oymyuien
npodeccud W peaqu3alul  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C  YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, UHTEPECOB U MOTPEOHOCTEH
00I11eCTBA;

6) 3K0JI0rH4ecKOro BOCIIMTAHMSI:

HKOJIOTUYECKH LEIECO00PA3HOr0 OTHOLIEHUS K TPUPOAE, KAK HCTOUHHUKY
CYLIECTBOBaHMsS JKM3HM Ha 3eMJji€; NOHMMaHHA DJIOOAIBHOTO  XapakTepa

HKOJIOTUYECKUX MPOOJIEM, BIUSHUSA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOU CPEJbI;

OCO3HaHMS HEOOXOJIMMOCTHU UCIOJIb30BAHUS JOCTUKEHUN XUMUU IS
peleHns BONPOCOB PAMOHAIBHOTO MPUPOAONOIb30BAHUS; AaKTUBHOTO

HENPUATUS JEUCTBUM, MPUHOCAIIUX BpEell OKpYy Karoleu
MPUPOIHON Cpesie, yMEHUS IPOTHO3UPOBATH HEOIArONPHUITHBIE HIKOJIOTHYECKUE
IIOCJICACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILAT UX; HATIUYUS
Pa3BUTOTO IKOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIBTYPBI, OIbITa

NEATEITbHOCTH DKOJIOTUYECKOM  HAIPaBJICHHOCTH, YMEHMS
PYKOBOJCTBOBATHCSI UMHU B II03HABATEIIbHON, KOMMYHUKATUBHOU U COLIMAJILHOU
IpPaKkTUKe, CHOCOOHOCTH 1%} yMEHUs AKTUBHO IIPOTUBOCTOSATH

ujeosoruu xemohoouu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECCTBEHHOUN MPAKTUKH; TMOHUMAHUS CHEIU(PUKH
XUMUM Kak HayKd, OCO3HAaHHA €€ poiu B (HOPMHUPOBAHUM PAIMOHAIBHOTO
HAyYHOTO MBIIUIEHHS, CO3/IaHUU LIEJIOCTHOTO MpEICTaBiIeHHUs] 00 OKpYKaroleM
MHpPE KaKk O €IMHCTBE TMPUPOAbI M 4YEJIOBEKa, B TO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEH U pEelIeHUU MPOoOJIEM COXPAaHEHUS NMPUPOAHOTO PaBHOBECHS;
yOEXKIEHHOCTH B 0CO0O0M 3HAUMMOCTHA XUMUU AJI1 COBPEMEHHOM [IUBUIIN3ALIUU: B
e¢ T'YMaHUCTHUYECKOW HAIPaBJICHHOCTH U BAXXHOW POJM B CO3JaHUM HOBOM 0a3bl
MaTepHaTbHOU KYJIbTYPhI, PEIICHUH TTI00aTBHBIX TPOOJIEM YCTOWYUBOTO PA3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, DJHEPre€TUYECKOW, MHUIIEBOM M DKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUILIMHbBI, 00ECIIEYEHUH YCIOBUN YCIIEIIHOTO TPY/Ia U
HKOJIOTUYECKH KOM(MOPTHOM JKHU3HM KaKJIOTO 4jieHa OOIIEeCTBa; €CTECTBEHHO-
HAay4YHOU 'PaMOTHOCTH: IIOHUMAaHUs CYLIHOCTH METOZO0B ITO3HAHUS, UCITOJIb3YEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS IS
aHanu3a U OOBSICHEHHS SIBIICHUN OKPY)KAIOUIEro MHpa U MPOUCXOJALIUX B HEM



W3MEHEHUH, yMEHUS JellaTh OOOCHOBAHHBIC 3aKITIOYCHHUS HA OCHOBE HAYYHBIX
(GaKkTOB M WMMEIONMIMXCS JTaHHBIX C IIEBbI0 TIOMYyYEHHS JTOCTOBEPHBIX BBIBOJIOB,;
CIIOCOOHOCTH CaAMOCTOSITEIBLHO UCTIOIB30BAaTh XUMUYECKUE 3HAHUS JIJIs1

perieHus MpoOJIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHUSIX; MHTEpeca

K MO3HAHUIO U UCCIEA0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHHUIO H
caMOOOpa30BaHUIO, K AaKTUBHOMY I[IOJYyYCHHIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHUM C >KM3HEHHBIMU MOTPEOHOCTSIMU; MHTEpeca K OCOOCHHOCTSM TpyJia
B pa3nuYHbIX cepax MpoPpecCuOHATBHON
NESATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «XHMHS» Ha
YPOBHE CpeHETo 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMBIC TS dhopmupoBaHuUs MUPOBO33pPEHUS 00yUaronmxcs
MEXKIMCIHUIUTMHAPHBIC (MEXIPEAMETHBIE) OOIICHAYUYHbIC TOHSATHS, OTPaXKAOIIHE
[IEJIOCTHOCTh HAay4YHOM KApTUHBI MHpa H CHEUU(PUKY METOJIOB TO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPTHUs, SBJICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (PakT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeI0BaHWe, HAONIOJACHUEe, HW3MEpeHHe, OSKCIEPUMEHT M JIPyTHE);
YHUBEpCAJIbHBIC Yy4YeOHBIC JICUCTBUA (ITO3HABATENIbHBIC, KOMMYHHKATHBHEIE,
PErYJISTUBHEBIE), o0ecreynBaonye dbopmupoBaHue (yHKUIHOHATBHOM
IPAMOTHOCTH M COLIMAIBHOM KOMITETEHIIMN 00yYaromuxcs;

CITOCOOHOCTh oOy4Jaronmxcs HCITIOJIb30BaTh OCBOCHHEIC
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpPCAJIbHbIC y4eOHbIC
JICCTBYS B IO3HABATEIbHON U COLMAIILHOW MTPAKTHKE.

MertanpeaMeTHbIE Pe3yJbTaThl OTPaXkalrOT OBJIAJICHUE YHUBEPCATIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaieHne yHUBEPCAJbHBIMH Y4eOHBIMY MO3HABATEILHBIMHY J1€ICTBUSIMU:

1) 6a30BbI€e JJOrHYECKHe AeiiCTBHS:

CaMOCTOATENFHO  (OPMYJIUPOBaTH M AKTyalIHM3UpOBaTh  MPoOOJEMy,
BCECTOPOHHE €€ paccMaTpuBaTh, OMNPEACNATh LEIu JACATEIbHOCTH, 3ajaBas
napaMeTpbl U KPUTEPUHU UX
JIOCTUKEHHUSI, COOTHOCUTh PE3yJIbTaThl JAEATEIBHOCTU C MOCTaBJICHHBIMU IIEIISIMH;
WCIIOJB30BaTh MPU OCBOCHWU 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKHU TMOHSITUN W yCTAHABJIMBATh UX B3aUMOCBS3b,



WCITI0JIb30BAaTh COOTBETCTBYIONINE TMOHATHS I OOBSICHEHHS OTACIBHBIX (DAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPHUH IS KJacCU(PUKAIIMKM BEIECTB U
XUMHUUYECKUX PEaKUU; YCTaHABIWBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY
W3y4YaeMbIMHU SIBIICHUSIMU; CTPOUTH JIOTUUECKUE PaACCYXJACHUS (MHIYKTHUBHBIE,
JeTyKTUBHBIC, TI0 aHAJIOTMH), BBIABJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBAEMBIX SIBIICHUSIX, (OPMYIUPOBATH BHIBOIBI U 3aKIIOUCHUS; TPUMEHSITh
B IIpOIlECCE€ MO3HAHMS, HCIOJIb3yEMble B XUMHUU CHMBOJIMYECKHE (3HAKOBHIC)
MOJICJIH, TPeoOpa3oBbIBATh MOJICIBHBIC MPEACTABICHUS — XUMHYECKHH 3HaK
(cuMBOJI) PleMEHTa, XUMHUYecKas (opMylia, YpaBHEHHE XUMHYECKOW peaKkIiud —
MpU PEIICHUU YYE€OHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3aJay, NPUMEHATH
Ha3BaHHbBIC MOJICJIbHBIC TIPEACTABICHUS JJISI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCJIEN0BATEIbCKIE AeHCTBHS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O MO3HAHUSI BEIIECTB U XUMHUECKUX
peakuuii; GopmynupoBaTh I1EIM W 33Ja4d  HMCCIEIOBAaHHUSA, HCIOJIb30BaTh
MOCTaBJICHHBIE U CAMOCTOSITENILHO C(HOPMYJIHUPOBAHHBIE BOMPOCHI B KadyeCTBE
MHCTPYMEHTA TO3HAHUS M OCHOBBI JJIsi (DOPMHUPOBAHUSI TUIOTE3bI MO IPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI; BIIaJIETh HABBIKAMU CaAMOCTOSATEIIBHOTO
IJIAHUPOBAHUS U MPOBEJCHUSI YUYEHHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUsI HaOJIIoAaTh 3a XOJIOM IPOIecca, CaMOCTOSITEIBLHO MPOTHO3UPOBATH €ro
pe3yabTat, GopMyJIUpOBaTh 000OIIEHHS U BHIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH
pPE3yNbTATOB MCCIEOBAHUSA, COCTaBJISTh OOOCHOBAHHBIM OTUET O MPOJEIaHHOU
paboTe; MpUOOpETaTh OIBIT YYCHHYECKON MCCIIENOBATCIbCKOW M IMPOSKTHOM
JEATEeIIbHOCTH, TPOSIBISATH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJOB pEelIeHUs] MPaKTUUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IuYHBIX
METOJ0B MTO3HAHUSI.

3) pa6ora ¢ uHpopMaLHeEii:

OpPUEHTHUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WH(pOpMaIuu (HaydHo-
NOMyJisipHasl JIUTepaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIC MOCOOUS,
pecypcbl MHTEepHETa), aHAIUM3MPOBaTh MHPOPMALIUIO PA3IMYHBIX BUAOB U (PopM
MpEACTABJICHHUS, KPUTHUYECKH OLICHUBATh ec JIOCTOBEPHOCTh u
HEMIPOTHUBOPEYUBOCTH;

dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTH Pa3IMYHbIE METOJbI MPU MOUCKE U
orbope wuHbOpMaUK, HEOOXOIAUMOM [JIi BBITIOJHEHUS YYEOHBIX 3aaad
OTIPEJICTICHHOTO THUIA; MTPHUOOPETaTh OMBIT HCIOIB30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX



TEXHOJOTHMM M pa3IMYHBIX [MOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BbHIOUPAThH
onTuMaibHyt0 (opMmy TpeiacTaBieHus uHPopMauuud  (CXeMmbl, TpaduKH,
qUarpamMmbl, TaOJIMIbl, PUCYHKHM M JApPYTu€); UCIOJb30BaTh HAYUYHBIM S3bIK B
KayecTBE CpeAcTBa IpU paboTe ¢ XUMUYECKOW HH(pOpMauuen: HTPUMEHSTH
MEXMpeAMETHbIE (PU3NUECKIe U MaTeMaTHUECKHE) 3HAKH U CHUMBOJIbI, ()OPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYypy; MCIOJIb30BaTh MU IPEOOpPA30OBbIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA
HaTrJISITHOCTH.

OgyageHne yHUBepPCAIbHBIMIA KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYMIECTBY 00CY)AaeMO TEMbI B XOJI¢ JUAIOra /WK
JUCKYCCUM,  BBICKa3bplBaThb  HUAEH, (OPMYJIHPOBATh CBOM  IPEIJIOKECHUS
OTHOCHUTEJIbHO BBIIIOJHEHUS NMPEAJIOKEHHON 3a/auy; BBICTYNATh C MpE3eHTaluen
pe3yIbTaTOB MO3HABATEIHLHONW MEATEIBHOCTH, MOJTYYCHHBIX CAaMOCTOSATEIBHO WIIH
COBMECTHO CO CBEPCTHHUKAMHU TPH BBITOJHEHUH XHMHYECKOTO AKCIEPUMEHTA,
IPAKTUYECKOH paboThl MO MCCIEAOBAHHUIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekta U (OpMYyJIUPOBATh BBIBOJBI IO peE3yJbTaTam
MPOBEJCHHBIX MCCIEAOBAHNN MyTEM COTIIACOBAHUSA MO3UIIMHN B X0OJI€ OOCYKIACHHS
oOMeHa MHEHUSMHU.

OBgi1aieHHe YHUBEPCATbHBIMH PErysiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBISITH CBOIO ITO3HABATEIHHYIO
JESITENIbHOCTh, ONpENesisi €€ LeIdM M 3aJadyd, KOHTPOJIMPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh IMpEeAJlaraéMblil  aNrOpUTM JAEUCTBUHA Npu
BBIMIOJTHEHNH YYeOHbIX M HCCIENOBATENbCKUX 3adad, BbIOMpaTh Haumbosee
3¢ (}eKTUBHBIN crnoco0 MX pEIIeHUs C YYE€TOM MOJYy4YEHHs HOBBIX 3HAaHUU O
BEUIECTBAX M XUMHUYECKUX PEAKLUAX; OCYLIECTBIATh CAMOKOHTPOJIb CBOEH
JIESITEIbBHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbie  pe3ysbTaThl OCBOEHHS Kypca «Opranudeckas XUMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPa, pPOJIM XUMHUM B TO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM  MBINIIEHUS W KyJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATIBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS IPAKTUISCKUX 3a71ad



¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U TPHUPOIHOU
Cpele; BIAJCHUE CHCTEMOM XHUMHYECKUX 3HAaHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUH DIIEMEHT, aTOM, DJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJCHTHOCTb, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi GopMmyna (pa3BepHyTas M COKpaIIEHHAs), MOJb, MOJSIpHas
Macca, MOJISIPHBI OOBEM, YIJIEPOIHBIM CKeleT, (PYHKI[MOHAJIbHAS TPYIINa,
paavKan, U30MepHsi, U30MEpPbI, TOMOJOTUYECKUN P, TOMOJOTH, YTI€BOIOPOIbI,
KHCIIOPOJ M a30TCOAEpPKAILME COENMHEHHS, MOHOMED, IMOJHUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCUHEHMUSI); TEOPUHN U 3aKOHBI (TEOPUSl CTPOEHUS
opranndeckux BemniecTB A. M. bytnepoBa, 3akOH COXpaHEHHUSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IMOHUMAaHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJOTUUECKUE CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIHbHOCTH YeNOBEKa; C(OPMUPOBAHHOCTh YMEHUMN BBIABIISTH
XapakTepHbIC MPU3HAKKU MOHATUMN, YCTAaHABIUBATh UX B3aMMOCBS3b, UCIOJIb30BAThH
COOTBETCTBYIOIIME TMOHATHS MPU OMUCAHWU COCTaBa, CTPOCHHS U MpEBpallCHUN
OpraHMYECKUX  COCNMHEHHH; CHOPMUPOBAHHOCTb YMEHHM  HCIIOJIb30BATh
XUMUYECKYI0 CHUMBOJIUKY [JI1 COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTOM, COKpaIICHHON) (QOpMYJ OpPraHUYECKUX BEIIECTB W ypaBHEHUM
XUMHUUYECKUX PEaKlMii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKUX BEIIECTB
U1 WUIIOCTPAMM  UX  XUMHYECKOTO UM MPOCTPAHCTBEHHOTO  CTPOEHUS,
chOpPMHPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPUHAMICKHOCTh HM3YyUYEHHBIX
OPraHUYeCKUX BEIIECTB IO HX COCTaBY U CTPOCHUIO K OMNPEACICHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJbl, KHUCJIOPOJI U a30TcolAepkKallue
COCIIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHWs), JaBaTh WM Ha3BaHUA 110
cuctematudyeckoit Homenkiarype (IUPAC), a Takke NTpPUBOAUTH TPUBUAIHHBIC
Ha3BaHMUsS OTJEIbHBIX OPTraHUYECKUX BEIIECTB (ITWICH, MPOMUJIEH, alleTHJICH,
ATUJICHTJIMKOb, TJULEpUH, (eHod, dhopMalabAerua, areTaablAerua, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TJIFOK034,
bpykTo3a, Kpaxmai, IEUII0JIO3a, TIUIMH); CPOPMUPOBAHHOCTH YMEHUS
OMPENIENATh BUIbI XUMUYECKON CBSI3U B
OpPTraHUYECKUX COCIMHEHUSX (OJUHAPHBIE U KPATHHIE);

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TIOJOKEHHUS TEOPUU CTPOCHUS
opranuueckux Bemiects A. M. byTtnepoBa jis1 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPAHEHUS MAacChl BEIIECTB;
chOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTpOeHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA TUNHUYHBIX MPEJACTABUTEICH Pa3IU4YHBIX  KJIACCOB



OpTraHWUYECKUX BEIIECTB (METaH, dTaH, JTUJICH, MPOMUJICH, alleTHICH, OyTaJneH-
1,3, metrnOyTanuen-1,3, 6€H30JI, METaHOJ, 3TAHOJ, ATUJICHTIUKOJb, TIHUICPUH,
deHou, aneranbaeru]l, MypaBbUHAs W YKCYCHas KHUCJOTHI, IJIIOKO3a, Kpaxma,
[EJUII0JI03a, AMUHOYKCYCHAas KHUCJIOTa), WJUIIOCTPUPOBATH TE€HETUYECKYIO CBS3b
MEXJly HUMH YPaBHCHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX peakluil ¢
UCIIOJIb30BAaHUEM  CTPYKTYpPHBIX  (opmyn;  cHOpMUPOBAHHOCTH  YMEHUS
XapaKTepU30BaTh MCTOUYHUKHU YTIEBOJOPOJHOTO ChIphs (He(PTh, MPUPOJHBIN ra3,
yroib), CHOCOObl HMX NEpepadOTKM M MPAKTUYECKOE NPHUMEHEHHE IPOJYKTOB
nepepadoTky; CHOPMUPOBAHHOCTh yMEHUH TMPOBOAWTH  BBIYUCICHHUS  TIO
XUMHUYECKUM YPaBHEHUAM (Macchl, 00beMa, KOJIMUYECTBA UCXOJHOTO BEIECTBA WU
MPOJYKTa PEaKIHH 10 H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOrO U3
WCXOJHBIX BEIIECTB WM TPOAYKTOB peakiuu); CHOPMHPOBAHHOCTH YMCHHM
BJIQJICTh CHUCTEMOM 3HaHMM 00 OCHOBHBIX METOJIaXx HAy4YHOrO TO3HAHUS,
UCIIOJIb3YeMbIX B XUMUU TPU HU3YYCHUH BEIIECTB U XUMHUYECKUX SIBIICHUU
(Habmro/ileHue, W3MEpEHHe, OKCIIEPUMEHT, MOJICTUPOBAHKE), HCIOJIb30BATh
CUCTEMHBIC XWMHYECKHE 3HAHWA [UI TPHHITHS PEIICHWH B KOHKPETHBIX
JKU3HEHHBIX CUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMHM U UX MPUMEHEHUEM;
chOpMHPOBAHHOCT, YMEHHMM COOJIIOATh TMpaBWjia IOJb30BAHUS XUMHUYECKON
MOCYJIOM M J1abOpaTOpHBIM OOOPYIOBaHHWEM, a TaKKe MpaBuia OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB; CPOPMHUPOBAHHOCTh YMEHMU IIJIAHUPOBATH M BBINOJIHATH
XUMHUYECKUN  OSKCHEPUMEHT (MpPEBpAILlEHUs] OpPraHUYECKUX BEUIECTB MpH
HarpeBaHWM, IIOJyYEHUE OHTUIEHA U U3YYEHHUE €ro CBOMCTB, KayECTBEHHBIC
peaKIuy OpraHuYeCKUX BEIIECTB, ACHATypalusi OCJIKOB MPU HarpeBaHUU, [IBETHbHIE
peakuuu O€JIKOB) B COOTBETCTBUM C MPABWIAMH TEXHUKH O€30MACHOCTU MpH
oOpalieHry ¢ BEIIECTBAMU U JIaDOPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GOopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakiuidi u (OpPMYyJIUpPOBATH BBIBOJIBI HAa OCHOBE JTHX
pe3yabTaToB;,  CPOPMUPOBAHHOCTH  YMEHUW  KPUTUYUECKH  aHAJIM3UPOBATH
XUMHUYECKYI0 HWH(OOPMAIMIO, TOJy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelncTBa
MaccoBoil nHbopmanuu, UHTepHET U ApyTux);

cOpMUPOBAHHOCTh ~ yMEHUW  CcOOJMIOAaTh  MpaBujia  AKOJOTHMYECKU
1e71eco00pa3HOTO TOBEACHUS B OBITY W TPYJAOBOM JCATEIBHOCTH B IENAX
COXpPAaHEHHSI CBOETO 3J0POBbSI U OKPYXAIOIIEH MPUPOIHOWU Cpelibl, OCO3HABATH
OMAacCHOCTh BO3JCHCTBUSI HA KUBbIE OPraHU3Mbl OMPEACICHHBIX OPraHUYECKHUX
BEIIIECTB, MOHUMAas cMbIch mokazatens [IJK, moscHsaT, Ha mpumepax CroCOOBI
YMEHBIIICHUSI U TMPEIOTBPAILCHUS] MX BPEIHOTO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKa; ISl OOYYalOIUXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBS:



yMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB
U XUMHUYECKUX SIBICHUH; JUISl CJEMbIX U CIA0OBUASIIMX OOYyYaIOIIUXCS: YMEHHE
UCII0JIb30BaTh pebeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nns 3anucu
XUMUYECKUX (HOPMYII.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHMYecKas
XUMHSD» OTPaXKaroT:

chOpPMHUPOBAHHOCTh  NPEJCTABICHUNA: O XMMHYECKOM  COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHUpPa, pPOJM XUMHM B TO3HAHWUU SIBJICHUU
npupoasl, B GOPMHUPOBAHWM  MBINUIICHUS W KYJbTYpbl JIMYHOCTH, €€
GyHKIHMOHATIBFHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pellIeHUs] MPAKTHYECKUX 3a/1a4
U HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 370pPOBBIO W MPUPOJHOM
cCpene; BIIAJICHUE CHCTEMOW XMMHUYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TMOHATUSA (XUMHUYCCKUH 3JIEMEHT, aToM, M30ToI, s-, pP-, d-
AJIEKTPOHHBIE OpOUTATU aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIICHb OKHUCJICHUS, XUMHYECKasl CBS3b
(KOBaJIeHTHas!, MOHHAsI, METAJTMYECKAsi, BOJIOPO/IHAS ), KpUCTAJUIMYECKAs PEIICTKA,
TUNBl  XUMHYECKUX  PEaKUUi, PacTBOpP, IJIEKTPOJMUTHI, HEIIEKTPOIIUTHIL,
AIEKTPOJIUTHYECKAS JUCCOLMALIUS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMHUUYECKON peakIuu, XUMHYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconumanuu, nepuoandyeckui 3akoH Jl. M. Menpaeneena,
3aKOH COXPaHEHMS MAaCChl BELIECTB, 3aKOH COXPAHEHHS W IMPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKLHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3BIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH M
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUM, (DAKTOIOTHUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MaCHOM HCIIOIh30BAHUN BAXKHEHIITMX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBISBIISATH XapaKTEPHbIC TMPU3HAKU TIOHSTHUH,
YCTaHABJIUBATh MX B3aUMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHSTHUS TPHU
OMMMCAHUKM HEOPTraHWYECKUX BEIIECTB M WX MpeBpalieHuil; chOpMHUPOBAHHOCTH
YMEHUN WCIOJB30BAaTh XUMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBJICHHS (HOpMYI
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIMHA, CUCTEMATUYECKYI0O HOMEHKIIATYPY
(IUPAC) u TtpuBHanbHble Ha3BaHMUS OTACJbHBIX HEOPraHUYECKUX BEIIECTB
(yrapHsblil ras, yrjiekuciblii ra3, aMMHakK, TalieHasi U3BECTb, HEralIC¢Has U3BECTb,
MUTBEBAsl COJla, TUPHUT W Jpyrue); cHOpMUPOBAHHOCTH YMEHHU OINPEACNSThH
BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUUYECKHX JJIEMEHTOB B COEAUHECHMSIX



pa3IMYHOTO  COCTaBa, BHUJ XHUMHUYECKOW CBsI3M  (KOBAJEHTHAas, WOHHAas,
METaJJIMYEeCKasi, BOJOPOJHAsA) B COCIMHEHUSX, TUIl KPUCTALUIMUYECKON pEIICTKU
KOHKPETHOTO BeIIecTBa (aTOMHas, MOJEKYJsIpHas, HOHHas, MeTaJThdyecKas),
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHECHUN;
c(hOpMHUPOBAHHOCTD YMEHUH YCTaHaBJIUBATh MIPUHAIIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONPEIEICHHOMY KIIacCy/TpyIre
COEIMHEHUN (MPOCThIE BEUIECTBA — METAIBl 1 HEMETAJIbl, OKCUIbI, OCHOBAHUSI,
KHCJIOTBI, aM@OTepHbIe THUIAPOKCUIBI, COJH); CHOPMHUPOBAHHOCTh YMEHUU
pacKpbeiBaTh  CMBICT  mOepuoauyeckoro 3akoHa J[. WM. MeHngeneeBa u
JIEMOHCTPUPOBATH ero CHUCTEMATHU3UPYIOIIYIO, O0OBSICHUTEIBLHYIO 5
MPOTHOCTUYECKYI0 (YHKIHUH; CPOPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHUE AaTOMOB XMMHUUYECKHX DJJIEMEHTOB 1—4 1epuojoB
[Tepuoanueckout cucteMbl XuMUueCKkux 3y1eMeHToB . . MenneneeBa, UCIIONb3ys
MOHATUSL  «S-, P-, dINEKTPOHHBIE OpPOUTAINY, «IHEPIETUUECKUE YPOBHU,
OOBSICHAITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX
COCIMHECHUM II0 TepuojaM M rpynmam llepruoamyeckor CHUCTEMbI XUMHYECKUX
anemeHToB 1. U.
MenneneeBa; copMUPOBAaHHOCTh YMEHUN XapaKTEpPU30BaTh (OMUCHIBATH) OOIIHE
XAMHUYECKUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TEHETHUYECKOW CBSA3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU C IOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIIUU;
c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XHUMHUYECKHUE PEAKIUU MO
pPa3JIMUHBIM TPU3HAKaM (YUCIYy M COCTaBY pEarupyroliuX BeEIIeCTB, TEIJIOBOMY
ahdekTy peakmuu, M3MEHCHUIO CTEICHEH OKHUCIICHHS JJIEMEHTOB, OOpaTHUMOCTH
peaKIuy, YYacTHUIO KaTajausaTopa); ChOPMHUPOBAHHOCTH YMEHHUM COCTaBIIATH
YPaBHEHHUSI PEAKUHUN PA3JIMYHBIX THUIIOB, IMOJHBIE W COKPAIICHHBIC YPaBHECHUS
peakIuii HOHHOTO OOMEHA, YYUTHIBAs YCJIOBHUS, IPU KOTOPBIX ITH PEAKIMHU HUIYT
JIO KOHIIA;
c(hOopMUPOBAHHOCTH YMEHHI MPOBOJIUTh PEAKIHUM,  TOATBEPKIAIOIINE
Ka4yECTBEHHBI COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BENIECTB, PACIIO3HABATH
OTBITHBIM ITYyTEM MOHBI, MPUCYTCTBYIOIIME B BOAHBIX pAaCTBOPAX HEOPraHUUYECKUX
BEIIECTB; CHOOPMUPOBAHHOCTh YMEHUM PacCKpbIBaTh CYITHOCTD
OKHMCJIUTEIbHO-
BOCCTAaHOBHUTEIBHBIX PEAKIMi MOCPEICTBOM COCTABJICHHS 3JICKTPOHHOrO OajlaHca
ATUX peakmuii; chOPMUPOBAHHOCTh YMEHHU OOBSCHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON  peakiuu OT pa3IMuHbIX  (PAaKTOPOB; XapakTep CMELIECHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JIECUCTBUS (MPUHIIUIT
Jle IllaTtenbe); cPopMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHYECKUE



IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIIIEHHOTO MNOJYYEHHS] CEPHOM KHCIOTHI,
aMMUaka, a Takke C(HOPMHPOBAHHOCTH MPEACTABICHUN 00 OOMMX HAyYHBIX
OPUHIMIAX W OKOJOTMYECKMX TMpodiieMax XHUMHUYECKOro IPOU3BOJICTBA;
c(hOpMHUPOBAHHOCTh YMEHHU MPOBOJAUTH BHIYUCICHUS C UCTIOJIB30BAHUEM MTOHATHS
«MaccoBasl JIOJIsI BEIIeCTBa B PacTBOPE», OOBEMHBIX OTHOUIEHWH Ta30B IpHU
XUMHUYECKUX PEAKIUSAX, MacChl BeIleCTBA WM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacCe WM O00BEMY OJIHOIO M3 YYACTBYIOIIMX B pPEaklUu
BEIIECTB, TEIJIOBOro 3(pdeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, MPEBPAILCHUS W COXPAHEHHUS SHEPruu; CHOPMHUPOBAHHOCTH YMEHHU
cOOJII0JIaTh TMpaBUjia IMOJIb30BAHUS XUMHUYECKOMW TMOCY/IOM U J1abOpaTOpHBIM
00OpyZ0OBaHUEM, a TAKXKE MpaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIUSIMUA [0  BBINOJHEHUIO  JIAOOPATOPHBIX  XUMHUYECKHUX  OIBITOB;
cOPMHPOBAHHOCTh ~YMEHUN  IUIAHUPOBATh W BBINOJHATH  XUMHYECKUI
DKCIIEPUMEHT (Pa3I0KEHHE NEPOKCHA BOJOPOJA B NPHUCYTCTBHM KaTan3aTopa,
ONPEJENICHNE CpEelbl PACTBOPOB BEIIECTB C IIOMOLIBIO  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakluu,
peaklu HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKlUMH Ha CyibQaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, pEUICHUE SKCIEPUMEHTAIBHBIX 3a1a4 IO
temaM «Metaiel» U «Hemeramiby) B COOTBETCTBMM C IpaBUIaMH TEXHUKH
0e30MacHOCTH MpU OOpAIIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEACTABIATh PE3yibTaThl XUMHUYECKOTO HSKCIEpUMEHTa B (QopMe 3ammcu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKkUUid U (OpPMYJIUPOBATH BBIBOJBI HA OCHOBE
3TUX Pe3yibTaToOB; C(HOPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIU3UPOBATH
XUMHUYECKYI0 HH(OpPMAIMIO, MOJy4YaeMyl0 W3 pa3HbIX HMCTOYHUKOB (CpelcTBa
MaccoBOM KOMMYHUKauuu, UHTEpHET U Ipyrux);

chOpPMHUPOBAHHOCTh ~ yYMEHUM  COOMIOJATh  MpaBWiIa  AKOJOTHYCCKH
1EeJIecCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOM JEATENBHOCTH B LESAX
COXpaHEHHUs] CBOEro 370pPOBbS M OKpYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMMACHOCTh BO3JECHCTBUS HA KUBbIE OPTaHU3Mbl ONPEAEICHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosicHaTe Ha mnpuMmepax CcrnocoObl YMEHBIICHUS U
IPENOTBpPAIEHUS] HMX BPEIHOIO BO3JCHCTBHS HA OPraHW3M 4YeJOBEKa; I
O0Oy4YaronMXxcs ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbS: YMEHUE TIPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB MU XWMHYECKHX
SIBJICHUM; NIl CHENbIX U CHA0OBUASIIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3Hauenuid JI. Bpaiins myis 3anucu XUMHYECKUX

dbopmyi.



TEMATUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Non/ HaunMeHoBaHMe pa31e/ioB H TeM (mudposrie)
o
2 NPOrpaMMbl B Koutpoibupie | IpakTuyeckme | 00pa3oBaTe/bHbIE
cero
padoThI padoThI pecypenbl
Pa3nen 1. TeopeTuuyeckne 0CHOBBI OPraHMYECKOi XHMHH
[Ipenmer opranuueckoit Xxumuu. Teopus
1.1 CTPOEHUS OPTaHUYECKUX COETUHEHUN A. 3
M. bytieposa

Hroro no pazneny 3

Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YriIeBOJOPOIbI — aJKaHbI 2
95 HenpenenbHble yrieBo10pO/IbL: aJTIKEHBI,

) aJIKaAME€HBbI, AJIKUHBI 6 1
2.3 ApoMaTudecKkue yriaeBogopobl 2
24 [TpupogHBIE NICTOYHUKH YTIIEBOAOPOIOB U 3 1

' uX nepepadboTka

Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:xkamue opranuyeckue coeiMHeHust
3.1 Crnuptsl. denon 3




32 Anpnerunpl. KapOOHOBBIC KUCTOTHI.

CnoxxHbie AUPBI !

3.3 YrneBoasl 3
Hroro mo pazneny 13
Pa3nen 4. AzoTcoaep:kainiye oprannyeckne coeTHHeHus!

4.1 AMHUHBI. AMUHOKHACIOTEL benku 3
Hroro mo pazneny 3
Pa3nen 5. Boicokomosieky isipHbie coeIMHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME

34




11 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
N/ HaunMeHoBaHMe pa3/1esioB U TeM (unpposrie)
[
ate NPOrpaMMbl KonTpouabnsie | IlpakTuyeckue odpa3oBaTe/IbHbIE
Bcero
padoTsbI padoThbI pecypchbl
Pa3nen 1. TeopeTrnueckne 0CHOBbI XUMHMH
Crtpoenue aromoB. [lepuonnyeckuii 3aKoH 1
1.1 [leproanyeckas cucteMa XUMUYECKUX 3
anemenToB . 1. MeHaeneeBa

12 Crpoenue BemecTBa. MHOroodpasue 4

) BCIILIECTB
1.3 XUMHYECKUE pEeaKIIUuU 6 1 1

Hroro mo pazneny 13

Paznen 2. Heopranuueckasi XuMusi
2.1 Merais 6 1
2.2 Hemeranmnsl 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPTAHUYECKUX 5

' BCILIECTB

Hroro no pazneny 17

Pazngea 3.

XuMud 1 )KAU3HDb




3.1 XUMHSA U )KU3HD 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

KoumnuectBo yacos DJIeKTPOHHBIE
nu¢poBbIe
Ne Tema ypoka HCIOJIL30BAHMS , bp
o0pa3oBarTe/ibHbIE
/i Beero Kontposnbnbie | IlpakTuueckne | ogopynosanus P
padoTbI padoThbI Touka Pocrta pecypcenl
1 [IpenMeTt opraHuyecKkoil XuMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTUE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenunenuit A. M. bytneposa, e¢ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenne o  KiaccupuUKaluu
OpPraHUYECKUX BEILECTB.
3 Homenknarypa (cucremaruyeckas) u 1
TpUBHAJIbHbIE Ha3BaHUs
OpraHMYECKUX BEIIECTB
JlaTank BBICOKOM
TEMIIEPATYP Bl,
4 AJIKaHBI: COCTAB U CTPOEHHUE, 1 Harank
TOMOJIOTHIECKHA PSiJT TCMIICPATYD bl
TJTATUHOBBIN
5 MeraH 1 3TaH — npocTenime 1
IIPEJICTAaBUTENIN AIKAaHOB




JlaTunk BbICOKOM

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA TEMIICpATyp bl,
Jaruuk
TEMIEPATyp bl
IJIATUHOBBII
. OTWIIEH U ITPONMIIEH — MPOCTEMIINe
MPEJICTAaBUTEIINA ATKEHOB
[IpakTuueckas padora Ne 1.
8 «[TonydeHue aTHIICHA U U3YICHHE €TO
CBOMCTBY»
JlaT4uK BBICOKOM
TEeMIIEpaTyp bl,
Anxanuensl. byraguen-1,3 u JlaTunk
9 metunoyramuen-1,3. [lomyuenue TeMIeparyp bl
CUHTETHYECKOTO KayqIyKa H Pe3HHBI N ——
JlaT4mK BBICOKOM
AJIKMHBI: COCTaB ¥ 0COOEHHOCTH TEMIICPATYP B,
10 CTPOEHHMSI, TOMOJIOTUYECKUH P/l Harauk
AneTHseH — MpOCTEeHIIiA TCMIICPATyP bl
IPEICTABUTEIH aJIKHHOB TUTATHHOBBIN
1 Brrurcnenus mo ypaBHEHUIO

XUMHYECKOMN pCaknuun




12

ApeHbl: 6€H30I1 ¥ TOTYOIL.
TokcuuHOCTH apeHoOB

JlaTuuk BBICOKOM
TeMneparyp bl,
JlaTunk
TEeMIIepaTyp bl
IJIATHHOBBIN

13

I'enernyeckas CBsI3b yIJI€BOJOPOIOB,

IMpUHAJIC)KAIINX K PA3JIMYHBIM
Kj1accaM

14

[IpupoHbIE NCTOYHUKU
YIJIEBOAOPOAOB: MIPUPOAHBIN a3 u
HOITyTHBIE He(TAHBIC ra3bl, HEYTH U
IPOAYKTHI €€ NepepadoTKU

15

[TpupoHbIE NCTOYHUKH
YIIIEBOIOPOAOB: IPUPOAHBIN ra3 u
MOMYTHBIE HE(TAHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ NepepadoTKU

16

Konrtponsnas pabora no paszaeny
«YTIIeBOIOPOABI»

17

Hpez[eanHe OAHOATOMHBIC CIIMPTHI:
METAHOJI U 3TaHOJI. BO}IOPOHHaﬂ CBA3b

18

MHoroaroMHbIe CIIUPTHI:
ATUJICHIJIMKOJIb U TJIULEPUH

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
duznyeckue u XuMHUYECKHe CBONCTBA,
IIPUMEHCHHE




20

Anbnerusl: popMaibaerug u
aneTanperul. AneToH

21

OZnHOOCHOBHBIE NIPEEIBHBIC
KapOOHOBBIE KUCIIOThI: MypaBbUHAs U

yKCYyCHast

22

[IpakTnyeckass pabora No 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

Jatunk pH

23

CreapuHOBas 1 OJICMHOBAS KUCIIOTHI,

KaK MPEICTaBUTEIH BBICIIAX
KapOOHOBBIX KUCIIOT

24

MBEI1a KaK COJIM BEICIIIHX Kap6OHOBI)IX
KHUCJIOT, UX MOIOIICC HeﬁCTBHe

Hatuuk pH

25

CrnoxHble 3(pUpbl KaK MPOU3BOJIHBIE
KapOOHOBBIX  KHCIOT. ['maponus
CJIOKHBIX 3(UpPOB

26

JKupsr: ruaponu3, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

VYrneBoabl: cocTaB, KjlacCU(pUKaIU.
Bakneiimue npeacTaBUTENN: INIIOK034,
bpyxTO3a, caxapo3a

Haruuk pH

28

Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPBI




KonTponbHas paboTa mo pasaeny

29 «Kucnopoaconepxarine 1
OpraHUYECKUE COCTUHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIHH 1
AMWHOKHCIIOTHI Kak aM(OTEpHBIE

31 OpraHUYECKUE COCAMHEHUS, UX 1
Ouosorundeckoe 3HaueHue. [lentusl

3 benku xak npupoaHble 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS JlaT4mK MyTHOCTH

23 OcHoBHbIE MOHSTHS XUMHHU i
BBICOKOMOJIEKYJIIPHBIX COSUHEHUN
OCHOBHBIE METO/IbI CHHTE32

34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHU. 1
[InacTmaccel, KayuyKkd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOBIIO 3

[NPOIT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KonTpoJabubie
Bcero P
padoTbI

IIpakTH4yeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBartejibHbIE

pecypchbl

XUMHUECKUH 3JIeMEeHT. ATOM. DJIeKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepuonuueckuii 3akoH u [leproanyeckas
chcTeMa XUMMHUYECKUX anemMeHToB [[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHX JICMCHTOB M UX COCTUHEHUH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CTpOCHI/IC BelllecTBa. XHUMHUYECKas CBA3b, ec
BUBI; MCXaHU3MBI O6pa30BaHI/I$I KOBaJICHTHOM
CBA3U. BOI(OpO,Z[HaSI CBA3b

BaneHTHOCTB. DIIEKTpOOTPULIATETHHOCTb.
Crenennb okuciieHus. Bemecrsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS




IlonsTue o AUCIICPCHBIX CUCTEMAX.

6 VcTuHHBIE M KOJJIONIHBIE PACTBOPBI. Jatank pH
MaccoBast 107151 BELIIeCTBa B pacTBOpPE
Knaccudukanus u HOMeHKIIaTypa
HEOpraHW4ecKuX coenuHenuil. ['eHeTnueckas
! CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3THMYHBIX
KJIaccOB
Knaccugukanus XuMIUeCKuX peakiui B
HEOPraHW4eCKOW M OPraHMYEeCKON XHUMUH.
8 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHEHHs ¥ MPEBPAIIECHHS YHEPTHH TIPH
XMMHYECKHX PEaKIUsIX
JlaT4uK BBICOKOM
TeMIeparyp bl,
9 Cxopocts peakiuu. OOpaTHMbIe PEAKIIUH. Harank
XUMHYECKOE PABHOBECHE TEMIICpATYP bl
IJIATUHOBBIN
JlaTumK BBICOKOU
TeMIeparTyp bl,
[IpakTuyeckas padbota Ne 1. «Bnusnue JlaTunk
10 pa3NuYHbIX (PAKTOPOB HA CKOPOCTh

XUMHYECKOU peakuuun»

TeMneparyp bl
IJTATUHOBBIN




11

Dnektponutrueckas gucconuanus. [lousarue
0 BoJIopoiHOM mokazarene (pH) pactBopa.
Peakiun nonHoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUUYECKHUX BEIIECTB

HaTtunk pH

12

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE PEaKIUU.
[TonsiTre 00 31eKTpoIH3e PacIiaBoOB U
pacTBOPOB coJieh

13

KonTponbnas pabota no pazaeny

«TeOpeTI/I‘leCKI/IC OCHOBBI XUMHUUN»

14

Merautbl, ux nosioxenue B [lepuognyeckoii
cucTeMe Xummudeckux anemeHTos 1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. OOmue Gpuzndyeckue cBOWCTBa
METaJlIOB

15

CrnnaBel METAJUIOB. DIIEKTPOXUMUYECKUH Psifg
HanpsHKeHUH MeTaloB

16

XuMU4YecKre CBOMCTBA BaXKHESHUIITNX METAJIJIOB
(HaTpuii, Kanuii, KLU, MarHUH,
AIIOMHUHHI) U UX COETUHEHUM

JlaT4uK BBICOKOM
TeMIeparyp bl,
Jatuuk
TeMnepaTyp bl
IJIATHHOBBIN

17

XHWMHUYECKHE CBOWCTBA XPOMa, MEAH U UX
COCIUHEHUI




18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«Mertamib»"

20

Hewmeraibl, X MoJ0XKeHHUE B
[Tepunoanueckoii cucTeMe XUMHUECKUX
anemenToB [[. 1. MenaeneeBa u 0COOEHHOCTH
CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
AnoTponus HeMETaJUIOB (Ha pUMepe
KHCIIopo/a, cepbl, hocdopa u yrieposa)

22

XHWMHYECKHUE CBOKWCTBA TAJIOT€HOB, CEPBI U X
COEIUHEHUI

JlaTumK BBICOKOU
TEeMIIepaTyp bl,
Jatuuk
TEeMITepaTyp bl
TUIATUHOBBIN

23

XuMHYecKkue CBOMCTBa a30Ta, (hocodpa u ux
COEIMHEHUN

24

XUMHUYECKME CBOMCTBA YIJIEPOJA, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne Ba)KHENIIMX HEMETAIIIIOB U UX
COEIMHEHUN




O00011IeHrEe U CHCTEMATH3aLMs 3HAHMH 110
TeMe «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHYECKHE PACUCTHI

26

[Tpaktuyeckas padota Ne 3. «Pemenue
27 HKCHEPUMEHTAIbHBIX 3374 110 TEME
"Hemeramiel"»

KOHTpOJ’ILHaﬂ pa60Ta mo TeMaM «MeTaniael» U

28 «Hemertamnbe»

HGOPFaHI/I‘IGCKI/Ie N OPraHUu4CCKHUEC KUCIOTHI.

29
HeOpFaHI/I‘leCKI/IC H OPraHu4CcCKUC OCHOBAHUA

AmdoTtepHbIe HEOPraHHYECKUE U
opranuyeckue coequHenus. [ enernyeckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

30

31 Poinb xuMum B 00ecrie4eHUN SKOJIOTHYCCKOM,

SHEPTEeTUYECKON U MUIIEBOI 0€3011acCHOCTH,
Pa3BUTHUU MEIUIIMHBI

[IpencraBienust 06 00X HAYYHBIX
32 IIPUHLIMIIAX TPOMBIIIIIEHHOTO ITOJIY4YEHUs
BAKHEHIIINX BEIIECTB

33 Yenosek B MHPEC BCHICCTB U MaTCPUAIIOB

34 XuMHUS ¥ 310POBbE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O IPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

. Xumust, 10 xnace/ T'abpuensu O.C., OOuiecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO
«IIpocBemieHue»

. Xumus, 11 knace/ INabpuensu O.C., OO1iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






