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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom KoHuenuuu npenojjaBanusi yaeOHOTO
npenaMera « XuMus» B 00pa3oBaTenbHbIX opranmuzanusix Poccuiickoit deneparuu,
pealn3yIoIuX OCHOBHbIE 00pa30BaTEIbHbBIE IPOTPAMMBI, U OCHOBHBIX MOJIOXKEHHIM
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit ®denepanuu Ha nepuoa Ao 2025
roja» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOrieit ctpareruy 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHA 00y4YaIOIIUXCs CPEeICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie 1osioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHu3allud, SBJISETCS HEOThEMJIEMOM YacThlo MX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM DJTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YEJIOBEKA, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO
U MpUPOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHue oOydarouuxcs Ha
YPOBHE CpeIHero 00111ero 00pa30BaHUs Cpe/ICTBAaMHU YU4eOHOTO MpeaMeTa « XUMUS»,
CoZlepKaHUE M TOCTPOEHUE KOTOPOTO OMNPENEIEHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu@uKkd HayKu XUMHUH, €€ 3HA4YCHHS B TO3HAHWHM TPUPOJABI U B
MaTepHaAIbHON KU3HU OOIECTBA, a TaKXKe C YUYETOM OOIIMX Ielel U MPUHIUIIOB,
XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEAHEro OOIIero
oOpazoBanus B Poccuiickoit denepauuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAET OCOOYIO0 POJb B
COBPEMEHHOW IMBHWIM3AIMHN, B CO3/IaHUMA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTABIECHUS 00 OKpYXaloUEM MHpPE KaK O €JUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpPOoe (POPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPAa, OCO3HAHMUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU TPUMEHEHUSI.



TecHO B3aUMOJAEHCTBYS C APYTMMHU €CTECTBCHHBIMU HayKaMH, XUMHUs CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IPEICTaBICHUN O CTpOEeHUHU BenlecTB. CBeeHus 00 H3y4aeMbIX B KypCe BeIlleCTBaxX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKUA aKTHBHBIX
coequHeHurd. B Kypce  opraHmyeckom — XUMHM  IOJYYalOT  pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[Tonq HOBBIM yrioM 3peHus B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TonoyHseTcs B Kypeax 10 u 11 kitaccoB anemeHTaMu
coZiepKaHUsl, UMEIOIMIMMU KYJbTYPOJIOTUYECKUN M TPUKIATHOM XapakTep. ITH
3HaHUS CMOCOOCTBYIOT NMOHUMAHHMIO B3aUMOCBSI3M XMMHUHU C JPYTUMH HayKaMmH,
packpbIBalOT €€ pojib B MO3HABATEIILHOM M MPAKTUUECKOM JAeSTEILHOCTH YeJIOBEKa,
CITOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K MIPOIIECCY TBOPUECTBA B 00JIaCTU TEOPUU
U MPAKTUYECKUX MPUI0KEHUN XMMUM, TOMOTAIOT BBIIYCKHUKY OPUEHTHPOBATHCSA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJIeMaxX, CBS3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIUBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYaIbHBIX U SKCIEPUMEHTAJIBHBIX UCCIE0BATEIBLCKUX 3aj1ad.
B nienom comepkanue ydeOHOTO mpeameTa « XuMUs» JaHHOTO YPOBHS HM3YUYEHUS
OPHEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI
Ui TIOHUMaHMusT (UIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaJbHOe €IUHCTBO
HEOPTraHUYECKOI0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PCIICHUS MPOTUBOPEUYHN MEXITy HOBBIMH (HaKTaMH H TEOPETUYSCKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPoOIIeM, a
TaKkke Mpo0saeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUW U MaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COIMATU3ALIMU
00yJarommXxcsl MPUHATBIC TPOTPpaMMOM IO XHUMHUHM TOAXOJbI K OIPEACICHHUIO
COJCp)KaHUSI MW TIOCTPOCHMS TpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBaHHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOIMMNX 0a30BO€ 3HAUEHHUE JIJIS1 Pa3IUUHbIX
BUJIOB JICATEJIbHOCTHU: peEIIeHUs NpoOieM, TMOHWCKa, aHalm3a U 0o0paboTKu
uHpopManuu, HEOOXOJMMBIX JUISI TMPHOOPETEHUS ONbITa MPAKTHYSCKOW U
MCCIICIOBATEIbCKOM ACATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUHU
XHUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHmsl, TAK ¥ HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU OMPEACICHUN
coZiepKaTeJIbHOM XapaKTEpPUCTUKK 1IeJIe HW3ydYeHHUs TMpeaMeTa HalpaBlICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHU
MpeIMETa SIBJISIETCS BIIOJIHE OMPABIAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMupoBaHME CHUCTEMbl XHUMHYECKUX 3HAHUM Kak  BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (dopMUpOBaHUE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUN
OpUEHTHUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBICHUN, HWMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HU;

e Pa3BUTHE YMEHHI U CIOCOOOB JIEATEIIBHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJICHUEM  IPaBUI
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHUus
IpeaMeTa B IPOrpaMMe 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceronns B
MPETOJaBaHNH XUMUHU B OOJIBIIEH CTEIEHN OTAAETCS MPEANOYTCHUE TPAKTUYECKON
KOMIIOHEHTE colepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I111€00pa30BaTeIbHOM OpraHu3aliy, BIIAJICIONIETO HE Ha0OpOM
3HaHWM, a (PYHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU U yMEHUSIMU
AKTUBHOI'O MOJy4YeHUsI 3HAHUW Y IPUMEHEHHUS UX B PEATTbHOMN KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu U3ydYeHHUH TIpeAMETa « XUMUS» TOMUHUPYIOIIEE 3HaAUYCHNE
IpUOOPETAIOT TaKUEe LETU U 337]a4H, Kak:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHHUEM;

dopmupoBaHne y OOy4arOmIMXCsA  KIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCATbHOE 3HAYEHUE I Pa3IU4YHbIX BHUJIOB
NESTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOUMBIX ISl IPUOOPETEHHUSI OTIBbITA IEATETLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B NMO3HAHUU XHMHH, a TAKXKE ISl OUEHKH C MO3ULUN 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX IPOLECCOB HA OPraHNu3M
YeJIOBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HaHUA M0 XUMUU B COOTBETCTBUU C KM3HEHHBIMU MTOTPEOHOCTSIMU, UCTIOJIb30BAThH
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS1, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHWU U MPOBEACHUH XHUMHYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
PalMOHAIIBHOTO MPUPOIONOJIb30BAHUS, TOTIOJHEHUS SHEPIETUUECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsS NPEIMET «XUMUD)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeIMETHOM 00nacTu «EcTecTBEHHO-HAy4YHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEIEHHBIX JIJISl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctanisieT 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hezenmo), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHWYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJIEIMPOBAaHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIIOJEHWE M OIUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB [0 MPEBPALIECHUIO OPraHMYECKUX BEIIECTB MpHU
HarpeBaHu (IJ1aBJieHue, OOyTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumernerue. TOKCUIHOCTb apeHOB.



I'eneTnyeckas CBsA3b MEXAY YIJIEBOAOPOJAMHU, NMPUHAMICKAIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KayuyyKOB M pe3uHbl, kKosuiekuuu «Hedtby»
U «YTO0Ib», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON PabOThI: MOJYyUYEHUE ITUIIEHA U U3YUEHHE €TI0 CBOMCTB.

Pacuétnrble 3amaun.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLUMU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WIN MPOAYKTOB PEAKIUH).

Kucinopoaconepxaiiue opranuyeckue CoeAUHEeHUs

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOI W 3TAaHOJN: CTPOCHHE,
¢usznyeckue W XUMUYECKHE CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOIa U ITaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  COMPTBL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne riuneputa u TUIICHIJIMKOIIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMUYECKUE CBOMCTBA.
ToxcuuHocTh penona. [lpumenenue gpenona.

Anmpneruapl U kemowuwvl. DopManpaerui, aneTAIBAECTHI: CTPOCHUE,
¢usnyeckue W XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOTYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE ITpe/iebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHas U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, oOLIMe s
KJlacca KHCIOT, peakius dTepuduKanmn), morydeHne u npumeHenne. CreapuHoBas
U OJICMHOBAsl KHUCIOTHI KaK MPEJCTAaBUTENIH BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxsble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucHOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBoabl:  cocraB, KilacCH(HKanus  YrieBoJoB  (MOHO-, JU- H
nojucaxapuabl). [roko3a — nmpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3NYECKHE U XMMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUIPOKCHIOM
menu(Il), okucienne amMuadHbIM pacTBOpOM okcua cepedpa(l), BocctanoBIeHuUE,
OpOXKEeHHUE TITIOKO03bI), HAXO0XKEHUE B MPUPOJIE, MPUMEHEHHE, OMOJIOrnyecKas poJb.
dotocunte3. OpyKTo3a KaKk U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nojduMepbl. CTpoeHue Kpaxmana u
HEeJUt0NI03bl.  DU3MUecKue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpalICHUN:
POBEICHNE, HAOJIOJCHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(ll)), MHOroaroOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIHUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIeHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoiepKalue OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak amOTepHbIe Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buosnorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpupOJHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, IEHATYPALMsl, KAYECTBEHHBIC PEAKIIMHU Ha OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEHIECTB W MX IpPEBpallCHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HArpEBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPETHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUSL.

DKCIEpUMEHTANbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX IOHSTHH, TaK W TMOHSATHUM, SIBJISIOIIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIacCHu(PUKaIUs, MePUOINIHOCTh, HAOIIOICHHE,
U3MEpEHHUE, IKCIICPUMEHT, MOICIIMPOBAHHE.

dusuka: Matepus, DOHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
SHEPreTUYECKUA YpOBEHb, BEIICCTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUC
BEIECTBA, (PM3UYECCKUE BETUIHHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocepa, oOMEH BeEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCIKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pECYypCHI.

TexHonorus: mnHIEBbIE MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TpernapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMUYECKHM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J5104Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYypallys aTOMOB.

[lepuonnueckuii 3akon u [lepuonnueckas cucreMa XMMHUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKOHA U Ileproauyeckoil CHCTEMBI
xumuueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEUIECTB IO TIpynmamM U IEPUOAAM.
3HaueHUe NMEePUOIUYECKOro 3aKOHa B PA3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3H
(KOBaJICHTHAsl HEMOJSpHas W MOJSpHAas, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BaneHTHOCTb. ONEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYISIPHOIO M HEMOJEKYJSIPHOIO  CTPOCHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEILECTB OT THIA KPUCTAIINYECKON PEIIETKH.



[Tondarne o nucnepcHbIX cucTemax. VICTUHHBIE UM KOJUJIOMIHBIE PaCTBOPHI.
MaccoBas 011 BEIIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKass CBS3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K pa3IuYHbIM KJlaccam.

Xumudeckas  peaknus.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHMYECKOW W OpPraHUYeCKOM XHWMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKOoe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlartenbe.

DnekTpoiuTuueckas nucconnanus. CuiabHbIe U clialblie aneKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnui «llepuoauyeckas cuctema XuMu4eckux snemeHToB [l. .
MenneneeBay, U3ydeHHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeIEHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIITBI0 YHUBEPCATTLHOTO MHIUKATOPA, peaKIIMi HOHHOTO 0OMEHa), TPOBEICHUE
MpaKTHUECKON paboThl « BiusiHue pa3inuHbix (PAaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKLum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEaKIMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas J0JIs
BEIIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuoguueckont  cucreme
xuMuueckux sjaeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkre CBOWCTBA HEMETA/UIOB. AJUIOTPONHUsS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajJior€HOB, CEPbI, a30Ta,
docchopa, yriepoga MU KpeMHHS) W HMX  COCAUMHEHHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuoanueckoi cucrtemMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MetayuioB. OOmMe ¢guznueckre cBoricTBa MeTaioB. CruiaBsl METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAPSIKEHUH METaJJIOB.



XWMHUYECKHE CBOMCTBA BAKHEHINMX METAJUIOB (HATPHWH, KaHi, KaJIbIUH,
MarHui, amoMUHUHI, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mue cnocoObl MoiayyeHus MetaioB. IIpumeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3lOB HEMETAJIOB, pPEIICHUE
AKCIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yei, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa WM 00ObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET MIPUMECH.

XuMHuS U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX POMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB U MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Matepualbl Jisl 3JEKTPOHUKW, HAaHOMAaTepHUaibl, OPraHUYECKUE U MUHEpAIbHbIC
yaoOpeHus.

XuMHUsL U 3I0pPOBbE YEIIOBEKA: NpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MaCHOr0 UCIOIb30BaHUS MPENapaToB OBITOBOM XHUMUU
B IIOBCEJIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHMH  OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUN, SBISIOUIUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEPUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.

dusuka: MaTepusi, IHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusi: kierka, opraHu3M, OSKocHCTeMma, Ouochepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIMBO,
pECYPCHI.

TexHoyorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIHsi, MPOU3BOJICTBO
CTPOMTENBHBIX MATEPHANIOB, CEJIIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpernapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJU3€ PA3IMYHBIX BUJIOB YUEOHOU A€ TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U PAKTUKOB;

MHTEpeca U NMO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3E
uHGOPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEIECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOrO0 U  0Oe30MacHoro ooOpasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MdyecKomy u
MICUXUYECKOMY 370POBbIO;

coOnro/IeHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
MBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAITPaBIECHHOCTH U BAXKHOM POJI B CO3JaHUU
HOBOM ©0a3pl MaTepualbHOW KYJIbTYphl, pEIIEHUH TIJI00albHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KAXKOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JTAHHBIX C [EJIBIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHUs» Ha
YpOBHE CpeAHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE 1St dhopmupoBaHUsI MHPOBO33PEHUS 00yJaroIMXCs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOopUsi, UCCE0BAHNE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBbIE yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUU 00yYarOIINXCs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAJIbHbIE YUEOHbBIE
NEUCTBUSA B II03HABATEIIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe IeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIJICJIATh XAPAKTEPHBIC NPU3HAKU MOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHAaBJIUBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, PEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUYECKON peaKIuu
— MpU pElICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJILHBIC MPEJICTABICHUS JIJIs BBISBICHUS XapAaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkum;

bopMyIIHPOBATH 1SN U 33/1a4l UCCIICTIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIO0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibrar, (opMyJIupOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBaHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJ/IOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PAa3JIUYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTUPOBATHCSI B PA3IWYHBIX HCTOYHHUKAX HHpopMamuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPH PAbOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NPETIOKEHHON 3a]auH;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILIECTB, pealu3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITENIbHOCTh, Ompefensas €€ I1eld W 3aJaud, KOHTPOJUpPOBaTh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (QPYHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUsl MPaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOINOJIATAIOIINE TOHATUS (XMMHYECKHUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeIeT, PYHKIMOHANIbHAS TpyMIa, paguKal,
U30MEPHS, U30MEPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEPKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3akKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHaBJIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS HPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BELIECTB Ui WJUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpIKaIIne
COEAMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIIUKOMb, TIUIEpHUH, (HEeHoN, (opManbAeTh, amneTaabIerua, MypaBbUHAS
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxMal, IeJITI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHJABl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJIICHIJIMKOb, TJULEPUH, PeHOII,
areTanbAeTH, MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TIIOK03a, Kpaxmal, IeJITI003a,
AMUHOYKCYCHasi KHMCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, YTOjh), CIIOCOOBI UX MEPEePabOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOYKTOB MEpepadOTKu;

c(hOPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIUMCICHUS T0 XUMHYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WUJIM MPOIYKTa
PEaKIMK MO U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOJ/IaX HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH TIPU MW3yYCHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJECHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
NOCYJIO W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIyYEHUE
ATUJICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpalleHUUu C BEIIECTBAMHU U
Ja0opaTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKUUil Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
11eJ1eCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpelibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIcia Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIAa0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKux

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO Y PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUU BJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsT CBS3b
(KOBaJIeHTHAsI, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEILHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOANUECKOr0 3aKoHa [l.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCAMHEHUM IO TMepuojaM u
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh YMCHHMI  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]Yy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c()OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMK, YYacTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJIATh YPABHEHMSI PEAKLHMA pa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJOBUSL, TPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIOUTUE
KaueCTBEHHbIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnu Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHSATHS «MACcCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU ra30B Mpu
XUMUYECKUX PEaAKIUAX, MACChl BELIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyol M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMaM «Metamb» U «Hemeramibny) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX H  CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
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Ha3BaHUS OPraHMYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — NpoCTENIINE
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIEH — MpOoCcTeIIne
MIPEACTABUTENM AJIKEHOB

IIpaktuyeckas padota Ne 1. «Ilomyuenue
STHJIEHA U U3yUYEHHUE €TO CBOMCTBY

Aunkanuensl. byranuen-1,3 u
MetunOyTanuen-1,3. [onydenue
CUHTETUYECKOTO KayuyKa U PE3HHbI




AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKUH psill. ALIETHIIEH —
MPOCTEUIINNA PEACTABUTEND AIIKUHOB

1 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakim

12 Apensl: 6eH3011 U TOTy0)I. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBsI3b yrieBOJOPOAOB,
MPUHAJISKALUX K PA3IMYHBIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHbIC HePTIHBIC
ras3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu
[IpupoHbIe HCTOYHUKH YTIJIEBOIOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu

16 Kontposnbnas pabota mo pazaeny
«YTIIEBOAOPOIBD)

17 [IpenenbHble OAHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHo. Bomopoanas cBs3b

18 MHOroaroMHble CIUPTHI: STHUJICHIIUKOJIb U
[JIMLIEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaeruapt: hopMaIbIeTUa U
aneTanpIerua. AeTod

21 OAHOOCHOBHBIE MpeAeTbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCyCHAd




22

[IpakTuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHUCIIOTBI»

23

CTeapI/IHOBaSI M OJICMHOBAas KHCJIOTHI, KaK
nNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

24

MpbI1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeliCTBHE

25

CroxHble 3(upbl Kak MPOU3BOHbIE
KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX

3¢upoB

26

XKupsl: TugpOIN3, MPUMEHEHHE,
Ouonoruueckas poib )KUpPOB

27

VYrieBobl: COCTaB, KiIacCU(pUKAITHSI.
Baxwueiinve npencTaBuTeNu: ri0K03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak NpupoHbie
MOJINMEPBI

29

Konrponsnas padota no pasaeny
«Kucnopoacoaepxaiiye opraHudecKkue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

OO01mast XapaKTepUCTUKA a30TCOIePIKAIITUX
OpPraHUYECKUX COSAMHCHUN /
Bcepoccuiickast mpoBepodHast pabota

31

AMWHBI: METHJIAaMWH M aHUJIUH

32

AMHMHOKHCIIOTHI Kak aM(pOTEepHBIE
OpraHUYECKUE COCIUHEHUS, UX
ouonoruueckoe 3HaueHue. [lentumael.




benku xak npupoHbie
BBICOKOMOJIEKYJISIPDHBIE COCAMHEHHUS

OCHOBHBIE TTOHSITHS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN !
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM. 1
[InmacTmaccshl, kKaydyKkH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

Koan4uecTBo 4yacoB

Bcero

KonTpoabHbl
e padoThbl

IIpakTuyecku
e padoThbl

Jlara
H3yYeHH
s

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTeIbHbI
e pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaius aToMoB

ITepuonnueckuit 3akoH u [lepuoanueckas
CHUCTEMa XMMUYECKHUX 3JIeMeHTOB []. 1.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX COSJIMHEHUH TI0
rpynnam u nepuojam. 3HaueHue
MEPUOMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .M. Menneneena B
Pa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMUYECKast CBS3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHn okucieHus. BeiecTsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOIOUIHBIE PACTBOPHI.
MaccoBas [10J1s BelecTBa B pacTBOpe




Kiaccudukanmst 1 HOMEHKIaTypa
HEOpraHWYeCcKux coeanHeHui. [ eneTnueckas
CBSI3b HEOPTaHWYECKHUX BEIIECTB, Pa3TUIHBIX
KJ1aCCOB

Knaccudukamnmss XuMruaecKux peakiuii B
HEOPraHWYECKON M OPraHUuYeCKON XUMUU.
3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

CxkopocTts peakiiuu. OOpaTrMbIe PEaKIIUH.
XUMUYECKOE paBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DnexrponuTryueckas aucconuarus. [lonstue
0 BozopoaHoM nokazarene (pH) pactBopa.
Peakiiun nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHMYECKUX BEIICCTB

12

OKuCINTENFHO-BOCCTAaHOBUTEIILHBIC
peaxmuu. [lonsitre 00 anmekTponnse
pacIyiaBoB U paCTBOPOB COJIEH

13

KonrtponbHas pabota no pazaeny
«Teopernueckue OCHOBBI XMMHUU»

14

Meraibl, ux nosnoxeHue B [lepuoanueckoi
CHCTEME XUMHUECKUX dieMeHToB []. 1.
MeHnzeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01Me PU3NIECKUE CBOWCTBA
METaJJIOB




15

CrutaBsl METaJUIOB. DIIEKTPOXUMUYECKUAN P
HanpsHKEHUA METaJJIOB

16

XUMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJUIOB (HaTpUH, Kaaui, KaJablluid, MarHuH,
AIIOMHUHHI) U UX COETMHEHUI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

18

XUMHU4YecKre CBOMCTBA IIMHKA, KeJie3a U UX
COE€IMHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIbHBIX 33a4 10 TEME
«Mertanmapi»"

20

HeMeTaJ'I.]'II)I, HUX ITOJIOXKCHUC B
[Tepronuueckoit cucteMe XMMUYECKUX
snemenToB M. Y. Menaeneesa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

®u3nYeCKre CBOKMCTBA HEMETAJIOB.
AJIoTpOnus HEMETAJUIOB (Ha puMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoia)

22

XHWMHMYECKUE CBOMCTBA IAJIOTEHOB, CEPhI U UX
COeTMHEHUN

23

XuMHUecKue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIiaepoa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3alMs 3HAHUMI 110




teme «Hemeramnby. Berancnenus mno
YPaBHEHHUSIM XUMUYECKHX PEaKIUil 1
TEPMOXHUMHUYECKHE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTtannsr"»

)3 KonTponbHas padota no temam «MeTamis» |
n «Hemeramiby

29 Heopranuueckue nu opraHMueCcKnue KUCIOTHI. 1
Heopranuueckue nu opraHMuecKue OCHOBAaHUS
AmMoTepHbIe HeOpraHUYECKHe U

30 oprannyeckue coequHeHus. ['enernueckas |
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB
Ponpb xumun B o6ecrieueHu 3K0JI0THIECKOMH,

31 SHEPTeTHYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUU MEAUIMHBI
[IpencraieHust 06 0OMUX HAYYHBIX

32 MPUHIMIAX TPOMBIILICHHOTO TOJIYyYEHHUS |
BKHEHUIIINX BEIIECTB

33 UYenoBek B MUpPE BELLECTB U MATEPHATIOB 1

34 XHMHS U 300pOBbE YEIIOBEKA 1

OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro o01ero 0Opa3oBaHus

1

TeopeTnueckue OCHOBBI OPTraHUYECKOW XUMHUH

1.1

CdopMHUpPOBaHHOCTH TMPEACTABICHUNH O XWMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIA XUMUHU B TTIO3HAHUH SIBJICHUH
IpUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYyJIbTYypbl JIMYHOCTH, €
(GYHKIIMOHATBPHOW  TI'PaMOTHOCTH, HEOOXOAMMOW ANl pelIeHUs
MPAKTUYECKHUX 3a]a4 U SKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOLICHHS K

CBOEMY 37I0pPOBbBIO U MPUPOIHOM Cpesie

1.2

Bnanenue cucreMol XMMHYECKMX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAIOIIHE TOHSATHUS (Monexya, BaJICHTHOCTD,
AIEKTPOOTPHUIIATETILHOCTh, CTENEHh OKHUCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSPHBIA O0O0BEM, YTJIEPOIHBIM CKeNer,
(GyHKIMOHANBHAS ~ TpPYyNNa,  PagdKal,  W30MEpHs,  HU30MEpHI,
TOMOJIOTHYECKUN  PsAZl, TOMOJIOTH, YTJICBOJOPOJbI, KHCIOPOJ- U
a30TCoJIepXKAIUe COSAMHCHUS, OWOJIIOTUYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUpBI, OCNKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJMHEHUS); TEOPUM W 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHHsSI opraHumdeckux BemiecTB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XUMHUH, (HaKTOJIOTHUECKUE
CBEJICHHS O CBOICTBaX, cOCTaBe, TMOJIYYEHHH U OE30MacHOM
WCTIOIb30BAaHUM  BAXXHEWIIMX HEOPTraHWYECKHMX W  OPraHHYECKUX

BELIECTB B ObITY M MPAKTUYECKON NEATEIBHOCTH YeI0BEKa

1.3

ChopmupoBaHHOCT, yMEHHMH BBISBIATH XapaKTEepHbIE MPHU3HAKU
MOHSATUH,  YCTaHABIMBATH WX  B3aUMOCBSI3b,  HCIIOJIH30BATh
COOTBETCTBYIOIIUE TOHITUS MpPH ONHCAHUM COCTaBa, CTPOCHUS U

MpEeBpaLICHUI OPraHUYEeCKUX COeTMHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHUN HCIOJIb30BATh XMUMUYECKYIO CHMBOJIHKY
JUIS  COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
cokpaméHHoW) ¢GOpMyJ OpPraHMYECKHX BEIIECTB U ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, H3roTaBJIMBATb MOACIIN MOJICKYJI OPTaHUYCCKUX
BCIICCTB TSI WIUIIOCTpALIUHM UX XUMHUYCCKOI'O U HNPOCTPAHCTBCHHOTO

CTPpOCHHA




1.5

ChopMHupoBaHHOCT,  yMEHHMH  yCTaHaBIMBATh  NPUHAAJIEKHOCTh
M3YYEHHBIX OPraHMYECKHX BEILIECTB IO HUX COCTAaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymnme) coeluHeHMid (yriieBOAOpPOBI,
KHCIIOPOA M a30TCOJEP)KAIUE COCIAMHEHUS, BBICOKOMOJEKYJIIPHBIC
COEJIMHEHUS ), 1aBaTh UM Ha3BaHUs [10 CUCTEMAaTHYECKON HOMEHKIIAType

(IUPAC)

1.5

CdopMUpPOBaHHOCTH YMEHHSI OMPEACIATh BUIIBI XUMUYECKOW CBS3U B

OpraHUYECKUX COEAUHEHMSX (OJUHAPHBIE U KPaTHBIE)

1.6

ChopmrpoBaHHOCTH YMEHUS IPUMEHSITh: TIOJIOKEHUSI TEOPUU CTPOSHUS
opranuueckux BeuiectB A.M. BytnepoBa /i 00bsICHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUs; 3aKOH COXPAHEHHUs MaCChl

BCIICCTB

aneBonoponm. KchopozlconepxcamHe u a30TcoAcCpKaiue

OpraHNu4Y€CKUC COCAUHCHU . BBICOKOMOJ'IGKYJ'IHPHBIG COCIUMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUH TNPUBOAUTH TPUBUATHHBIC HA3BAHUS
OT/ICNIbHBIX OPTraHUYECKHX BEHIECTB (ITHIICH, NPOIUJIEH, aleTHJICH,
STUJICHTJIUKOJb, TIWLEPUH, (EeHON, (GOopMambIeru, aneTaabIeTHI,
MypaBbUHAs KHCIIOTA, YKCYCHAas KHCJIOTa, OJEMHOBAas KHUCIOTA,
CTEapuHOBasl KHUCJIOTAa, IJIOK03a, (PpyKTO3a, Kpaxmal, IeJUII03a,

TJIAIIAH)

2.2

ChopmupoBaHHOCT, YMEHUN XapaKTEepPH30BaTh COCTaB, CTPOCHUE,
¢u3HYecKe M XUMHUYECKHE CBOWCTBA THIMYHBIX TpPEICTaBUTENICH
Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIeCTB (MeTaH, JTaH, J3THJICH,
MPOMWICH, areTwieH, Oyramuen-1,3, merunOyraawen-1,3, OeH30I,
METaHOJ, 3TAHOJ, STUJICHIJIMKOINb, TIUIEPUH, (PeHOIN, aleTanbaeru,
MypaBbHHAsE M YKCYyCHas KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUIH0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopmupoBaHHOCTH YMEHHSI WJUTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIy  TUINUYHBIMH  TPEACTABUTEISIMH  Pa3IMUHBIX  KJIACCOB
OpraHWYECKHUX BEIIECTB YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peaKiuii C UCTIOIb30BAHUEM CTPYKTYPHBIX (hopmy

24

CdhopMupoBaHHOCTD YMEHUS XapaKTepU30BaTh HWCTOYHUKHU
YTIIE€BOJAOPOAHOTO ChIpbs (He(Th, MPUPOIHBIA ra3, yroib), CHOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKu

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAax HAYYHOTI'O IMO3HAaHMA, UCIIOJIB3YEMBIX B XUMHUH IIPHU U3YUYCHHUU




BEIIECTB W XUMHUYECKUX sBJICHUN (HAOMIO/IEHHWe, W3MEpEeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKAE 3HAHUA JJIs TPUHATHS PEIIEHMHM B KOHKPETHBIX

JKU3HCHHBIX CUTYAllHAX, CBA3aHHBIX C BEIICCTBAMUA U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHMI COONMIOJATH TpaBUia TOJIH30BAHUS
XUMHUYECKON TMOCynoil u 1abopaTOpHBIM 00OPYIOBaHHMEM, a TaKke
npaBujia OOpalIeHHs C BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMHU

1O BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

33

CdopMUpOBaHHOCTh YMEHHI MJIAHUPOBATH M BBIOIHATH XUMHYECKUH
AKCIIEPUMEHT (IIPEBPAIICHUSI OPTaHUYECKUX BEILIECTB MPU HarpeBaHUU,
NOJTy4eHHEe STHJICHA M U3YYEHUE ero CBOMCTB, KAYECTBCHHBIC PEaKIIUU
OPraHMYECKHX BEIIECTB, [CHATypauusi OCIKOB NpPH HArpeBaHUH,
LOBCTHBIC pPCAKIUU 6€J'IKOB) B COOTBCTCTBHU C IIpaBHUJIaMHU TCXHHKHU
0e30macHOCTH MpH OOpalleHHH C BEUIeCTBAMU M JIAOOPATOPHBIM
000pyIOBaHUEM; NPEeICTaBIISAT pE3yJIbTaThI XHMHUYECKOTO
HKCIICPHUMEHTA B ()OpME 3aIiCH YPABHEHUI COOTBETCTBYIOIIMX PEAKIIUi

1 (OpMyYITUPOBATh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTaTOB

34

ChopmupoBaHHOCTH YMEHHH MPOBOAUTH BHIYUCICHUS IO XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA HIIU
MPOJIYKTa PEAKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO

N3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

3.5

CdhopmupoBaHHOCTH YMEHUH KPUTHUECKH aHATU3UPOBATH XUMUYECKYTO
uH(pOpMaIIMIO, TONy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa

MaccoBoi nHpopmaIuu, ceth HTEpHET U apyrue)

3.6

CdhopMupoBaHHOCTb yMEHUH cOONIOaTh MpaBHJa 3SKOJOTHYECKU
1enecoo0pa3Horo MoBeleHUs B ObITY U TPYJIOBOW [EATEIbHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3J0POBbS M OKPYKAKOUIEH NPUPOIHON
Cpellbl, OCO3HaBaThb OMNACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MBbI
ONpeeNEHHBIX OPraHNYECKUX BEUIECTB, MOHMMAs CMbBICI MOKa3aTess
[TJIK (mpenensHO JOMyCTUMON KOHIICHTPAIIHH ), TIOSICHITH Ha IPUMEpPax
CIIOCOOBI YMCHBIICHUA U NPCAOTBpAICHUA UX BPCIHOI'O BOSI[GI;'ICTBI/IH

Ha OpraHu3M 4CJIOBCKaA

11 KUIACC

Kon
nposepsieMor

IIpoBepsiemble npeAMeTHBbIE Pe3YJIbTATHI OCBOEHHsI 0CHOBHOI
00pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 001IIero 00pa3oBaHusI




0 pe3yJbTara

1

TGOPCTI/I‘{GCKHG OCHOBBI XMUMHUHU

1.1

Bnagenue cucremMoll XUMHUYECKUMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOMOJIAralomue  MOHATUS  (XMMHYECKHH  DIIEMEHT,  aToM,
JJICKTPOHHAs 000JI0YKa aTroMa, S$-, p-, d-dJIEKTPOHHBIE OpOUTaIH
aTOMOB, HOH, MOJIEKYyJia, BAJICHTHOCTb, JJEKTPOOTPUIATEIHHOCTD,
CTCTICHh OKHCIICHHS, XUMHUYecKas CBsI3b, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIA 00BEM, KpPUCTAJUTMUECKas PEMIETKA, TUIBl XUMHYECKUX
peakuuit (OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHIO0TEPMUYECKHE, PEAKIIMH HOHHOT'O 0OMEHA), paCTBOP, SJECKTPOJIUTHI,
HEDJICKTPOIIUTHI, AJNEKTPOJIIUTHYECKAS JAUCCOIMAINS, OKUCIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOH peaKIHH, XHUMHYECKOe
paBHOBECHE), TEOPUHU H 3aKOHBI (TEOPHS  AJICKTPOIUTUUYECKON
nuccounanuu, Ilepuonmueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
(dakToNornueckue CBEACHHUS O CBOICTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIOIb30BaHUM BaXKHEUIINX HEOPraHMYECKUX BEIIECTB B

OBITY M IPAKTHYECKON JCATEIBHOCTH YEIOBEKa

1.2

ChopMHupoBaHHOCTh YMEHUU BBISBISTH XapaKTepHblE MNpPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSTHHI, MPUMEHSATH COOTBETCTBYIOIIUE
MOHSTHUS MIPU ONUCAHUM CTPOCHUS U CBOMCTB HEOPraHMYECKUX BEIIECTB
U UX TPEBpAIICHUI; BBISBISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHWUHA C
MOHATUSAMH W  TPEJCTABICHUSAMH JPYTUX E€CTECTBEHHOHAYYHBIX

IPEAMETOB

1.3

Branenne OCHOBHBIMH METOJlaMHU HAYYHOTO IIO3HAHHUS BEIIECTB U
XUMUYECKUX SIBICHUH (HAONIOJCHUE, W3MEpPEHHUE, HSKCIEPUMEHT,

MOIICJ'II/IpOBaHI/Ie)

1.4

ChopMmupoBaHHOCTE YMEHHU OMPEACNSATh BAJICHTHOCTh W CTETICHb
OKHUCIICHUS XMMHUYECKUX OJJIEMEHTOB B COEAUMHEHUSAX Pa3JIMYHOIO
cocTaBa, BHJl XUMHYECKOH  CBsi3W  (KOBaJeHTHas, HOHHas,
METaJUTMYECKasi, BOJOPO/IHAS) B COCIUHECHUSIX, THI KPUCTALTUYECKON
PEHIETKA KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJEKYJspHasi, UOHHAas,

MeTaJuIndecKast)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJIHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI

1.6

CdhopmupoBaHHOCTH YMEHUS KIACCHPHUIIMPOBATH XUMUICCKHIE PEAKITUI
[0 Pa3jMYHbIM MPU3HAKAM (YHCITY U COCTaBY PEarupyrollux BEIIECTB,

TerioBoMy 3G (deKTy peakuuu, H3MEHEHUIO CTENeHEH OKHCICHUS




AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTain3aTopa)

1.7

ChopMuUpOBaHHOCTb ~YMEHMH  COCTaBJIATh  YpPaBHEHUS  peakuuil
pPa3INYHBIX THUIIOB, IOJHBIE W COKpAIIEHHBIC YpPAaBHEHUS pEaKUUi
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMH UIYT

J0 KOHIIa

1.8

ChopmupoBaHHOCT YMEHUH MPOBOIUTH PEAKITNH, TIOITBEPIKIAIOIIIEC
Ka4eCTBEHHBIM  COCTAaB  Pa3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHHM PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakimuit MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.10

CpopMUpPOBAaHHOCTL YMEHHH OOBSCHATh 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakInu OT Pa3IUIHbIX (haKTOPOB

CpopMUpPOBAaHHOCTL yMEHUH  OOBACHITH  XapaKTep CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEILIHETO BO3JICUCTBUS

(mpuniun Jle latense)

OOmiast 1 HeOpraHUYecKasi XUMHS

2.1

ChopmupoBaHHOCTE YMEHUH pacKpbiBaTh CMBICT [lepuomudeckoro
3aKOHa JI.W. Mengeneena " JIEMOHCTPUPOBATH ero
CHUCTEMATHU3HUPYIONIYI0,  OOBSICHUTEIBHYD W  MPOTHOCTUYECKYIO

byHKIIN

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTEepPH30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX 3jeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
CUCTeMBbl XUMHUYeCKux dneMeHToB J[.M. MeHnneneeBa, ucnonap3ys
MNOHATUSL  «S-, p-, d-dNEKTPOHHBIE OpOMUTANIM», «IHEPreTUUECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS]  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U MX COEJAMHEHUH MO MepuojaM M rpynmnam

[Tepuoanueckoit cucrembl XuMuueckux 31aeMeHToB .M. Menneneesa
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ChopMupoBaHHOCTh yYMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIINE
XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
MOJATBEPXKaTh  CYLIECTBOBAHME  TIEHETHYECKOHW  CBA3M  MEXKIY
HEOPraHMYECKUMHU  BELIECTBAMH € IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaxunﬁ
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ChopmupoBaHHOCT, ~ YMEHUIl  yCTaHaBIMBaThb  MPHUHAJJIEKHOCTD
HEOpPraHMYECKHUX BEUIECTB IO MX COCTaBY K ONPEICIIEHHOMY Kiaccy

(rpynmne) coennHEHHMH (MIPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbl,




OKCH/Ibl, OCHOBAHHUSI, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHUIH HCHOIB30BATh XUMHUYECKYI) CHMBOJIUKY
JUI cocTaBJeHHs! (POPMYJI BEIIECTB M ypaBHEHUH XUMHUUECKHUX peaklui,
cucremarnueckyro HoMmeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OTJENIbHBIX HEOPraHUUYECKUX BEIECTB (yrapHbIM ra3, yrieKUCIbIi Tas,

aMMUaKkK, rameénas HU3BCCTh, HerameéHas HU3BCCTb, IUTBCBAA COAAa, ITUPUT

H JIpyTHe)

2.6

ChopMHUpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE TEHETUYECKOW  CBSI3HM  MEXIY
HEOPraHWMYECKUMH  BEHIeCTBAMH  C  TOMOMIbIO  YpaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYICCKHX peaKuHﬁ

2.7

CdhopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBHIMOIHATH XUMUYECKHUI
SKCIIEPUMEHT (pa3fio’KeHHEe TMEepPOKCHAA BOAOPOJAa B MPHUCYTCTBUU
KaTajau3aTopa, OINpe/eieHHe CpeAbl PACTBOPOB BEIIECTB C MOMOIIbIO
YHHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHUE pPAa3JIMYHbIX (PAKTOpPOB Ha
CKOPOCTh ~XHMHYECKOM peakiuM, peakuud MOHHOrO OOMeHa,
KaueCTBEHHbIC Peakuu Ha Cyab(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, DPELIEHUE SKCIEPUMEHTAIbHBIX 3a/Jad M0 TeMaMm
«Meramnb» u «HemeTanasl») B COOTBETCTBUM C IPABUJIAMU TEXHUKH
0€30IacHOCTH TpH OOpaIlleHWH C BEIIeCTBAaMM M J1aOOpaTOPHBIM
o0opy0BaHuEM; MIPEJICTaBIATh pE3yJIbTaThI XUMHYECKOT0
SKCIIEpUMEHTa B (hOpMe 3alMCH YPaBHEHUI COOTBETCTBYIOIINX PEAKIUI

1 (OpMYJIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB

2.8

ChopmupoBaHHOCTE yYMEHHM COOJIFO/IaTh MpaBWIA  ITOJIB30BAHHS
XUMHYECKOH TOCyJ0N W NabopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUH C WHCTPYKIHUSIMHU

110 BBIINTIOJTHCHUIO na6opaToprlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh XMMUYECKHE MPOLIECCHI,
JeKale B OCHOBE IPOMBIIUICHHOTO TONYyYEHHS CEpHON KHCIOTHI,
aMMHaKa, a Takke C()OpPMHUPOBAHHOCTH IPEICTABICHUH 00 0OmmMx
Hay4YHBIX MPUHIUIAX M SKOJOTHYECKUX MpodsieMax XHMHUYECKOTO

IIpOU3BOJACTBA

XUMUS U )KU3Hb. PacuéTnl

3.1

ChopmupoBaHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B [IO3HAHUU SBJICHUI

OpUpoibl, B (POPMUPOBAHUHM MBIIUICHUS M KYJIbTYyphl JMYHOCTH, €&




(GYyHKIMOHATBHOW  TPaMOTHOCTH, HEOOXOAUMOW  JUIsl  pelIeHMs
MPAKTUYECKUX 3a7ay M KOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 3/I0POBBIO U IPUPOIHOM Cpejie

3.2

CdopMupOBaHHOCTH YMEHUN KPUTHIECKU aHATH3UPOBATH XUMUUYECKYIO
uH(pOpMaIIMIO, TOIYy4YaeMyl0 U3 pa3HbIX MCTOYHHKOB (CpeacTBa

MaccoBOW KOMMYHHMKAINH, ceTh IHTepHeT u npyrue)
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CpopMUpOBaHHOCT yMEHHUH COOJMIONATh TpaBWIa SKOJOTHUUECKH
1enecooOpa3Horo TMOBENEHUsT B OBITY M TPYAOBOH IESITENHHOCTH B

LEJISIX COXPAHEHHsI CBOETO 37I0POBbSI U OKPYKAIOIIEeH MPUPOIHON CpeIbl

34

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI
ONPEACIEHHBIX BEIIECTB, MOHUMAas cMbIca nokaszatens 1K, noscHaTs
Ha MpUMepax crmocoObl YMEHBIICHUS U MPEAOTBPAILCHUS UX BPEIHOTO

BO3I[CI>1CTBH$I Ha OpraHu3M 4C€JI0OBCKa

3.5

ChopMUPOBAaHHOCTh ~ YMEHHMU  NPOBOIUTH  BBIYHCICHUS  C
WCIIOJIb30BAHUEM TIOHITHS «MAaccoBasi JOJISl BEIIECTBA B PAaCTBOPE,
0OBEMHBIX OTHOIIEHUH TIa30B npu XUMHUYCCKHUX PCaAKIUAX, MaCChI
BEIIECTBA WJIM 00BbEMA Ta30B MO0 W3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce Wi 00BEMY OJHOTO W3 Y4YacCTBYIOIIMX B PEAKIUH BEIICCTB,
TerIoBoro 3¢ dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCUICCTB, MPECBPAIICHUA U COXPAHCHHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeopeTnueckre OCHOBBI OPraHNYeCKON XUMHUHU

1.1

[Ipenmer opraHHYecKOW XUMHH: €€ BO3HHKHOBEHHWE, Pa3BUTHE M 3HAUYCHHUE B
MOJYYECHUU HOBBIX BEIIECTB M MaTepUANIOB. Teopus CTPOCHUS OPraHUYECKUX

coenuHennii A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykTypHble (OpPMYJIBl OpPraHUYECKUX BemecTB. [omoJorus, wuzomepus.
XUMHUUYECKas CBA3b B OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBnenue o kinaccuukany OpraHUNYeCKUX BEIIECTB

1.3

HOMCHKJIaTypa OpPraHu4YCCKUX COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘-IeCKaH) U TPUBUAJIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpeHCTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKHUX BCUICCTB

YrieBoaopoibl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHM ps. MeTaH U 9TaH — IpocTeme
MPEJICTAaBUTENIN aJKaHOB: (U3MUECKHEe M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U FOpeHI/ISI), HaxXO0KACHUEC B IPHUPOAC, MMOJTYYCHUEC U IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psA. DTHIEH U TNPONUIIEH —
MPOCTEUIINE TIPEJICTABUTEIN AJKCHOB: (PU3MUYECKHE W XHUMHYECKHE CBOWCTBA
(peakuuy TUIPUPOBAHUS, TaJOrCHUPOBAHMS, TUApPATALUH, OKUCIECHHUS H

HOJ'II/IMepI/ISaI_[I/II/I), MMOJIYYCHUC U ITIPUMCHCHUC
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Anxanuensl: Oytamuen-1,3 u MetunOyrtanuen-1,3: crpoeHue, BaxKHEHIIHE
XMMHYECKHEe CBOMcTBa (peakius nonuMepusanun). [lomyueHne cHHTETHYECKOro

Kay4dyKa U pEe3UHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTUYECKUN psil. ALETUIIEH —
MPOCTEHIINNA TpPEeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HYECKUEe U
XUMHUYECKHE CBOWCTBA (peakUUyu IMIPUPOBAaHUS, FAJIOTEHUPOBAHUS, TUAPATALIH,

FOpCHI/IH), MOJIy4YCHHUEC U ITPUMCHCHUC

2.5

Apensl. benszonm: cocraB, crpoeHHe, (U3MYECKHME W XHMHUYECKHE CBOHCTBA
(peakuuy raloreHUpPOBaHMS M HUTPOBAHUS), MOTYUYCHHE U puMeHeHue. Tomyor:
COCTaB, CTpoeHHWe, (U3NYECKHEe W XHMHUYECKHE CBOWcTBa  (peakuuu
raJIOrEHUPOBAHUSA W HUTPOBaHUS), MOIY4YEHHE U IMPUMEHEHHE. TOKCHYHOCTb
apeHoB. ['eHermyeckas CBsA3b MEXAY YINIEBOAOPOAAMH, MPHUHAMICKAIMMHU K

pa3jIndYHbIM KJIaCCaM

2.6

[TpupoaHbIe HICTOYHHUKH YTIeBOAOPOA0B. IIpupoaHblii ra3 u nmomyTHbIe He(TIHBIC
ra3sl. Hegtb u e€ mpoucxoxaenue. CrnocoOsl nepepaboTku HeTH: MEeperoHka,

KPEKUHT (TePMUYECKHM, KaTATUTHYECKUH), muposiau3. [IpoaykTel mepepaboTku




He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH M B ObITy. KameHHBIN yroiab u

IIPOAYKTHI €r0 MepepadboTKu

Kucnoponconep:xaiiue opraHn4ecKkue CoeMHEHUS

3.1

[IpenenpHBIe OTHOATOMHBIC COIUPTHL. METaHO U ATAHOJ: CTpOeHUE, (PU3NUIECKHe
M XMMHYECKHE  CBOMCTBa  (peakuuum ¢ aKTHBHEIMM  MeETaJUIaMH,
raJloreHOBOJIOPOJaMHU, TOpEHHE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKyJIaMi ciupToB. JleficTBME MEeTaHoja M 3TaHOJa HAa OpraHu3M 4YeJloBeKa.
MHoOT0aTOMHBIE CITUPTHI. ITUJIICHTIIUKOIb U TJIMIIEPUH: CTPOCHUE, PU3HUECKUE U
XUMUYECKHE CBOWCTBA  (B3aMMOJCHCTBME CO  IIEJOYHBIMHU  METaJUIaMH,
KauecTBEHHAsl pEakiusi Ha MHOTOATOMHbBIE CIUPTHI). JlelicTBUe HAa OpraHu3M

YCJIOBCKA. HpI/IMCHeHI/Ie TIIMOCPHUHA U OTHIJICHIJTIMKOJIA

3.2

deHo: CTPOCHUC MOJICKYIJIbI, (bI/I3I/ILICCKI/Ie 1 XUMHYECKHE CBOMCTBA. TOKCHMYHOCTD

¢denona. [Ipumenenne peHomna
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AJ'HJIIel"I/II[LI N KCTOHBI. q)opMaan[eer[, alCTaJIbACTU/: CTPOCHHUC, (pnanecxue u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA M BOCCTAaHOBJICHHA, KAYCCTBCHHBIC

peaxium), MoJiy4eHrue U NpuMeHeHHe

3.4

OnHOOCHOBHBIE TpeAebHbIE KapOOHOBbIE KUCIOTHL. MypaBbHHAs M yKCycCHas
KHUCJIOTBI: CTPOEHHE, (PU3HMUECKHE U XMMHUECKHE CBOMCTBA (CBOMCTBA, OOIIHE [T
Kjlacca KHCJIOT, peakius JSTepuUKaluu), TIOIy4eHHe U I[pPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCJIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX

KHUCIOT. Mblla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,Z[CﬁCTBI/IC

3.5

Crnoxuble 2GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. [Ipumenenue xupos. buonorudeckas poJib

KUPOB

3.6

VYrieBonbl: cocTaB, KiacCH(PUKAIMS YTIIEBOJIOB (MOHO-, IU- M TOJUCAXAPUIIBI).
I'moko3a — mpocTedmuii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,
dusznyuecKre U XUMUYECKUE CBOMCTBa (B3auMoeiictBue ¢ ruapokcuaom meau(1l),
OKHCIIEHHE aMMHUa4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBIeHUE,
OpOXEHHUE TIIOKO3bI), HaXOXKJICHHE B TPHUPOJE, NMPUMEHEHHUE, OHOJIOTHYECKas
ponb. DotocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxmai u Hesuirono3a Kak
npupoaHble monuMepbl. CTpoeHHE KpaxMmalia U IEeJUTIoN03bl. DU3NYecKue u

XMMHYECKHUE CBOMCTBA KpaxmaJjia (FI/II[I)OJ'II/IS, Ka4CCTBCHHAsA pCaKIus C I/IOI[OM)

A30Tconep>1<aume OpraHn4CeCKUC COCANHCHU A

4.1

AMUHOKHCIIOTHl Kak amM{QOTepHble OpraHudeckue coenuHeHus. dusznueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe IiuiuHa). buonornyeckoe

3Ha4YCHHE aMHHOKUCIOT. IlenTuabl

4.2

benku kak TpUpOIHBIE BBICOKOMOJEKYJSipHbIE coequHeHus. [lepBuuHas,




BTOpUYHAsI U TpPETHUYHAas CTPyKTypa OeiakoB. XMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, ICHATYpalusl, KaueCTBEHHbIC PEaKIIUU Ha OCJIKU

BrIcOKOMONEKYIISIpHBIE COETMHEHMS

5.1

OCHOBHBIE TOHATHSA XHUMUHU BBICOKOMOJICKYJIAPHBIX COG}II/IHCHHﬁZ MOHOMED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMMOJIMMEPHU3AlNU, CPCAHAA MOJICKYJIApHAast
macca. OCHOBHEIC MCTOAbl CHHTEC3a BBLICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ —

MMoJIMMEpuUu3atusa U MOJUKOHACHCAIIHA

5.2

BKCHepI/IMeHTaJ'IBHLIe MCTOABI H3YYCHUS BCHICCTB H©U HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUEC C 06pa3uaMH MMPUPOAHBIX H HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquHe CUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KUIACC

Kon

IIpoBepsieMblii 371€MEHT COAEPKAHUSA

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XUMHUYECKUH d71eMeHT. AToM. SIapo aToma, M30TOMBI. DIEKTPOHHAS 000J0UKa.
DHepreTYecKue YpOoBHH, MOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-DTIEMEHTEHI.
OcoOeHHOCTH pacmpe/eNieHusl SJIEKTPOHOB MO0 OpOUTAIsIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB

1.2

[Iepuoanueckuii 3akoH U llepuoanyeckas cucrema xuMudeckux snemMeHTos J[. 1.
MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKkoHa U llepmoanyeckoid CHUCTEMBI
xumpyecknx aemeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH TPOCTBIX U CJIOXHBIX BEHIECTB MO TPYIIaM U MEepPUOJaM.

3HaueHHue MNEPUOANICCKOI'0 3aKOHA B pa3BUTHHU HAYKHU

1.3

Ctpoenue BeliecTBa. XUMHUECKasi CBA3b. BUIbl XUMHUECKON CBS3H (KOBaJIEHTHAs
HEMOoJIsSIpHas U MOJIsIpHasi, MOHHAs!, MeTajuindeckast). MIoHbl: KaTHOHBI M AHUOHBI.
MexaHu3mbl 00pa30BaHUSl KOBAJEHTHONM XMMMYECKOH CBSI3M (OOMEHHBIM WU

JIOHOPHO-aKLENTOPHBIN). Bogopoanas cBsi3b

1.4

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa MOJIEKYJIIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeEIECTBA. THMBl KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELLECTB OT TUIIA KPUCTAJUIMYECKOU PEeIIETKU. [IoHATHE O qUCIIEPCHBIX CUCTEMAX.

VcTuHHbBIE U KOJJIOUIHBIE PACTBOPBI. MaccoBas 40151 BEIIeCTBa B pacTBOPE

1.6

KJ'IaCCI/I(bI/IKaHI/IH HEOPTraHNYCCKUX COCJIMHECHUI. HOMCHKHaTypa HEOPTaHNUYCCKUX

BEILIECTB

1.7

Xumuaeckas pcaKnus. KJ'IaCCI/I(bI/IKaHI/Iﬂ XUMHNYCCKHUX peaKquI B HGOpFaHquCKOﬁ




u opraHI/mecxoﬁ XHMHH. 3aKOH COXpPaHCHUA MACCHI BEIIECCTB, 3dKOH COXPaHCHHUA

U IIPEBPALLCHNS SJHEPTUU IIPU XUMHUYECKUX PEAKIIMIX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumpie peaknuu. XUMHYECKOe paBHOBecue. DaKTOphI, BIMSIONIHME Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnekTponuTHdeckas aucconuanus. CunpHble W cladbie dekTpoiauThl. Cpema
BOOHLBIX PACTBOPOB BCUICCTB: KUCJIad, HeﬁTpaHBHaH, meJI04YHasd. PeaKI_II/II/I MOHHOT'O

obMeHa

OKHCINTEIbHO-BOCCTAHOBUTENBHEIE pcakuuu

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenue HemeramioB B Ilepuoanueckoil cuctemMe XUMUUYECKUX
anemeHToB J[.M. MenzaeneeBa U OCOOEHHOCTU CTPOEHHUSI aTOMOB. Du3nueckue

CBOMCTBA HEMETAIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha IpuUMEpPEC KUCJI0pPOZa, CCPHI,

dbocdopa u yrieponaa)

2.2

XUMHUUECKHE CBOMCTBA BaXKHEMIIMX HEMETAIJIOB (TalOreHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpeMHHUS) W WX  COCIUHEHMH  (OKCHJIOB,
KHUCIIOPOJICO/IEPKAIMX ~ KUCIOT, BOJOPOJAHBIX coeauHeHuit). I[lpumenenue

Ba)KHEHIIIMX HEMETAIIJIOB U MX COCIUHEHUM
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Meramnbl. Ilonoxenue merauioB B Ilepuoanueckoil cHCTEME XUMHYECKHUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayioB. O0mMe Guznueckue cBoicTBa MeTalIoB. CIuTaBbl METaJLIOB.

DNEeKTPOXUMHUUECKHUN Psiji HAIIPSDKEHUH METallJIoB

2.4

XHWMHYECKHE CBOWCTBA BAKHEUIITUX METAJUIOB (HATPUMA, KU, KaJIbIIWA, MarHHH,
ATIOMUHUN, IIUHK, XpPOM, JKelie30, Melb) U Ux coeauHeHud. OOmme crocoos!

MOJIYyUYCHU MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B 6LITy U TCXHHUKCE

2.5

I'erermueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3TUIHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xuMum B 0OECHEYeHHWH SKOJOTHYECKOW, JHEPreTHYEeCKOW M IHIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIMHBL [loHSATHE O HAay4YHBIX METONaxX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBnenus o0 OOIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJXYYECHUS
BaXHEHIINX BelECTB. YEIOBEK B MUPE BEUIECTB U MATEPHANIOB: Ba)KHEUIIME
CTPOUTEIIBHBIE MaTepUaibl, KOHCTPYKLIMOHHBIE MaTEpHalbl, KPaCKH, CTEKIIO,
KepaMHuKa, MaTepuaybl JUIsl 3JEKTPOHUKH, HAaHOMAaTEpUasbl, OPraHUYECKUE U

MUHEpaJIbHbIEC y100pEeHuUs
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XuMHUsT W 3]I0pOBbE UEIIOBEKA: TIpPaBWJIa MCIOJb30BaHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6€30MaCHOTO UCIOJIb30BAHUS MPENnapaToB OBITOBON XUMHUH

B IIOBCEIHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus. 10 xknacc. ['abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.
AxknmonepHoe obdmectBo «M3aarenberBo «lIpocBemenne»
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.

AxnmonepHoe odmectBo «M3aatensctBo «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

OI'BHY «MHCcTUTYT conepxanus u MeTo10B 00yueHus umenu B.C. JlenneBay



		2025-10-26T18:46:53+0300
	ЛИЦЕЙ "ИНФОТЕХ"




