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IHHOACHUTEJIBHAA 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
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peadu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyiokeHUuM «CtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
@depneparuu Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot

29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOrpaMMbl IO XHMHHU, K OMNPEIECIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpeAcTBaMu
yuebHoro npeameta «Xumus» 17151 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyaibHbie ToyioxkeHuss ®I'OC COO o B3amM0OOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHus, pe3yJbTaToOB OOy4YeHHs U TpeOOBaHUII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, IIOJIy4aeMOoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCcTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTHU IIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB IPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBTYpPbI
YelloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO M HIpUpoJHOM cpene. Peanmusyercs xumuueckoe o0Opa3oBaHue
o0y4aroluxcsi Ha YPOBHE CPEHEro oO0IIero o0pa3oBaHMs CPEACTBAMH YUEOHOIO
npeamMera «XHMHS», CONEPKAHME M TIOCTPOCHHE KOTOPOrO OIPENEIEHBl B
nporpaMMe MO XUMHH C Y4€TOM CHeUM(PUKHA HAyKH XUMHUH, €€ 3HAueHUs B
NO3HAaHUM TIPUPOABI U B MaTepUaJIbHOW XU3HU OOLIECTBa, a TaKXkKe C YUYETOM
o0mMX 1enedl M MNPUHIMIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odmiero oopazosanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO POJb B
COBPEMEHHOW NUBUIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIILUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MIPEACTABICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS 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
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMMHUHU IOJIyYarT PpPa3BUTHE
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.

[lon HOBBIM yrjaoM 3peHuss B HpeaMmeTe «XuMus» 0a30BOT0 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 MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NpPUMEHATh € IS TIOTIOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4d. B 11e10M coaepkanue yaeOHOTO
npeaMera «XUMHUS»  JAaHHOTO  YPOBHS ~ HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK: MaTepUaTbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoosieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTUS U COIMATHM3AIUA
oOy4Jaronuxcst TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE A
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKA, aHaiu3a W
00paboTku uHpopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3YUYEHHUs IMpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 -11 Ji1.) ABIAIOTCSA:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KaK BakHEHIen
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MHpAa, B OCHOBE KOTOPOH
JIeKaT KIIFOYEBBIC TOHATHSA, (QYHIAMECHTAJBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHniA MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

e (QopMHUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIISCTB M XUMHUYCCKUX pEaKIHi, HEOOXOMMMBIX IS TMPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBICHHH,
MMEIOIIHUX MECTO B MIPUPOJIC, B TPAKTUYECKON U TTOBCETHEBHOM JKU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBI3AHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIEpUMEHTa, COONIOJICHUEM  TIPaBHI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, coaepskaTenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YUCHHUS
peaIMeTa B IPOrpaMMme 1Mo XUMHH yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpa3oBanus. CeroaHs B
NPETNoJlaBaHN XUMHH B OOJIBIICH  CTENEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYCCKONH KOMIIOHCHTE COJACp)KaHUsS OOydYeHHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIJCIOIIEr0 He
HAO0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMHu U
YMECHHSIMH aKTUBHOTO TOJIYYCHHS 3HAHUU W MPUMEHEHUS WX B peajbHOW JKU3HH
JUTS pEIICHUS TPAKTUICCKUX 3a]1ad.

B cBs3m ¢ 3TUM mpu M3yuYeHWH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE 1IETN U 3a]]a4H, KaK:

aganTaius 00y4yaroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSTHIO TPaMOTHBIX
pElIeHNT B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopMupoBaHne y OOy4arONmIMXCS KITFOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMCIOIINX YHUBEpPCAIbHOEC 3HAYCHUE [UIS Pa3IUYHBIX BHJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POpPMALIHH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XHWMHH, a TaKXkKe i1 OIEHKH C TO3UIUN
AKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HA OPTaHMU3M YE€JIOBEKa U MPUPOIHYIO CPELY;



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
MBIIIUICHUS, HA0II0/IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHWU U MPOBEACHUH XHUMHYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOIo
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)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEIEHHBIX JIJISl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJent0), B 11 kinacce — 34 gaca (1 gac B Heemio).

B3AUMOCB/S3b PABOYEHN MPOT'PAMMBbI YUYEBHOI'O
IPEJIMETA «XUMWUST» C PABOYEW ITPOTPAMMOM BOCIIUTAHUS

[Iporpamma yueOHOro mnpenMera «Xumus» pa3paboTaHa C Y4ETOM
pekoMeHaanui ¢eaepanbHOl paboueil mporpaMMbl BOCHHUTAHUS OOYYarOIIUXCS
IpU TOJIYYEHUU CpEeHEero oOmiero o0pa3oBaHUs. DTO MO3BOJISIET HA MPAKTHUKE
COCIMHUTh OOYydYaNIyl0 ¥  BOCHUTATEIBHYIO  JCSATEIBHOCTH  II€/Iarora,
OpPUEHTUPOBAaTh €€ HE TOJbKO Ha HWHTEIUIEKTYallbHOE, HO M Ha HPABCTBEHHOE,
COILIMAJIbHOE Pa3BUTHE 00YUaIOIIErocs.

DTO pean3yercs 4epes:

. NPUBJICYCHUE BHUMAHHUS OOYYaIOIIMXCS K I[IEHHOCTHOMY AacHEeKTy
U3y4aeMbIX HA YPOKax SIBICHUH, OPraHU3allui0 UX pabOThI C MOTy4yaeMoi Ha YPOKe
COIIMAJIIbHO 3HAYUMON HH(OpManMeld — WHULIUUPOBAHUE €€ OOCYXKICHUS,
BBICKA3bIBaHUSI O0YYAIOIIUMHKCSI CBOETO MHEHHUSI 10 €€ MTOBOJY, BEIPAOOTKH CBOETO
K HE OTHOILICHMS;

. JNEMOHCTpallui0  O0ydarolmuMcsi ~ MPUMEPOB  OTBETCTBEHHOTO,
TPaKJAHCKOTO TOBEICHUS, MPOSBICHUS YEJIOBEKOIIOOMS W T0OpOCEpICeUYHOCTH,



yepe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB Ul YTEHMs, 3a1ad JUIsl peLIeHMS,
IpOOJIEMHBIX CUTYyalLUH 17151 0OCYKIEHHS B KJ1acce;

. OpUMEHEHUE Ha ypOKax MHTEPAKTUBHBIX (QopM paboThl ¢
O00OyYaroIIMMUCS: HMHTEJUIEKTyaJIbHBIX WUIpP, CTUMYJHMPYIOIIUX I[O3HABATEIbHYIO
MOTHUBALMIO 00yYaromuXxcsl; TUJAKTHYECKOr0 TeaTpa, e MOJYyYEHHBIE HAa YPOKE
3HAaHUS OOBITPBHIBAIOTCS B TEaTPalbHBIX MOCTAHOBKAX; JIUCKYCCHI, KOTOpPbIE alOT
o0y4JaronmmMcsi BO3MOXKHOCTh TMPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHUBHOTO
Janora; TpynnoBoil padoThl WM padOThl B Mapax, KOTOPbIE ydyaT 00ydYaroIuxcs
KOMaH/JIHOU paboTe U B3aUMOJIEHCTBUIO C APYTMMH O0yYarOIIMMHUCS;

. VWHULMMPOBAHUE M MOAJEPKKY MCCIECI0BATENBCKON NIEATEIbHOCTH
oOydaromuxcsi B paMKax pealn3allMd MMM HHIUBUIYaJbHBIX U TPYMIOBBIX
UCCIIEIOBATENIbCKUX  IPOEKTOB, YTO JacT OOy4YaroIIMMCA  BO3MOXKHOCTh
OPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHHUS TEOPETUYECKONW MpPOOIIEMBI,
HaBBIK T€HEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOTO
OTHOILIEHHUS K YYKUM HJAEsIM, 0QOPMIIEHHBIM B paboTax JAPYrux HUCCIeI0BaTeNEeH,
HaBbIK IyOJIMYHOTO BBICTYIJICHUS Mepel ayAUTOpPUEH, apryMEHTHPOBAHUS U
OTCTaWBaHUS CBOEH TOYKH 3PEHHUS.



COJEPXAHUE OBYYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[Ipenmer opraHM4ecKor XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPUAIOB. TeOpus CTPOCHUS OPraHUYECKHUX
coenquHeHnit A. M. ByTiiepoBa, €€ ocHOBHBIE Mos10kKeHUsI. CTPyKTypHBIE (POpPMYIIbI
OpPraHMYeCKUX BemecTB. [omonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPTraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kimaccupuKaluyd OpraHUYECKUX BemiecTB. HomeHkmarypa
OpraHUYeCKUX COEIMHEHHH (CHCTeMaTHyecKas) W TpPUBHAJIBHBIC Ha3BaHUS
BKHEHIINX MPEACTABUTENEHN KIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHWE € O0pa3luaMy OpPraHMYECKMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJl OpPraHMYECKHUX BELIECTB, HAOIIOJEHUE U
OIIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BELIECTB
IIPYU HarpeBaHuu (IJIaBJICHUE, OOYIJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKHHA psaf. Meran u dTaH —
OpocTeiline NpeACTaBUTEIN aJKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu 3aMellleHuss M TOPEHHs), HAXOXKIACHHE B MPHUPOAE, MOIyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAL. DTUJIEH U IMPOMWIEH —
IpoCTeHIINe NPEACTaBUTETN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U
HOJIUMEPU3ALINH), IOJTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaues-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusauuu). [lonyyeHue CHHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALleTUIIeH
— MpPOCTEHIINH TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu raJJoreHUpOBaHMs U HUTPOBAHUSA), NTOJIyYEHUE U NPUMEHEHHe. Tonyon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOTyYyeHue u npumenenue. TOKCUYHOCTb



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU 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:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMETHBIX CBSA3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XumMudeckuii 3ieMeHT. AToM. Sapo aroma, H30TOMbL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xuMmuuecknx anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU TPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJAM.
3HavyeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKash CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBA3M (OOMEHHBII U  JIOHOPHO-
akuenTopHelii). BomoponHas cBA3p. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
XuMHU4ecKoro paBHoBecus. [Ipunnun Jlelllarense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3y4YeHMH  OO0med u
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHHUS
oOy4JaronMMucsl MPOrpaMM  CpelHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMM CPEIAHEro OOIIEro
00pa30BaHHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM C CHCTEMHO-IEITEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpPEAMETa «XHMHS» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEEIICHUIO;

HAJIMYKUE MOTUBAIIMU K O0yYECHHUIO;

[eJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAJULIUA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJACTBOBAThCS B CBOEHU
JNEATENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPHUCYIIUMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YKe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE PE3YNABTATBI OCBOCHHS MpeaMeTa «XHUMUsS» JIOCTUTAlOTCS B
CIMHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJieaJjaMUd POCCHUHCKOr0 TPaKJAHCKOro OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoLeccaM
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yJarommxcs.

JInuyHOCTHBIE pe3yJIbTAaThl OCBOCHUs IIpeaMeTa «XUMHUS»  OTPaAkKaroT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEIPHOM M TPAKTUYECKON JesSTEeIbHOCTH
oOyyJaronuxcst 1o peajau3alii NPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM 4YHCIE B
YacTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAXXEHUS K 3aKOHY W MIPABOIOPSAJIKY;

MPEJICTABJICHUSI O COUMAIBHBIX HOPMaxX M MOPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, 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
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOTo IMpeaMera «XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHSI  OOYyUaIOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaroIINe
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIE Y4YEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COITMAIEHON KOMITETEHITUU 00yUJarONTNXCs;
CIIOCOOHOCTH 00yJaromxcs HCTIOJIb30BATh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHUBEPCAIbHbIE YYEOHbIE
JEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETrYJISTUBHBIMU
JIEUCTBUAMMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH MO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrUYecKHe IeiCTBUS:

CaMOCTOSITENIBHO  (hOpMyJIMpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

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



HCIIO0JIb30BaTh MPHW OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIIMUE MOHATHS J1J11 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU I KIAaCCHU(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIUi;

yCTaHaBJIMBAaTh MPUYMHHO-CJICJCTBEHHBIE CBA3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PaCCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AQHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMble B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XWMHYECKOU
peaKkIuyu — MpU PEHICHUH Y4YEeOHBIX IMO3HABATENIBPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAaHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIECTh OCHOBAMH METOJIOB HAYyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
peakuuii;

dbopMyIMpOBaThH 1EJIM U 33/1a4U UCCIICIOBAHUS, UCIIOIB30BaTh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (DPOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U  TPOBEACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUSI HAOIIOJATh 32 XOJ0M
poIiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (QopMyJIupOBaTH
00001IIeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJCIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOM HCCIeI0BAaTEebCKOM W MPOEKTHOM
NEATeNIbHOCTH, TMPOSBIISITE CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3aJlay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBAThCSA B PA3IMYHBIX HCTOYHUKAX HWHPopManuu (HAy4dHO-
NOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcebl IHTEpHETa), aHAMM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIAOB U (HOPM
MpeICTaBICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HETPOTUBOPEYUBOCT;



(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;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
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
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[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
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
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;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEHKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, Ka4YeCTBEHHBIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOMU
uHpopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO0 BO3IACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHM 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
9JICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsl CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIUE B OCHOBE IMOHUMAaHWS IMPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHus (OpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPAaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaam u rpynnaM llepuoanyueckor cuctemMbl XuMHYECKUX deMeHToB []. H.
Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTHUMOCTU
peaKkIlMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS PEaKUUi pazIUUHbBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX
BELLECTB;

cOpPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunuui Jlelllatense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEeaKUUU
BEIIECTB, TEIUIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIlEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO J3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHATs Ha mnpuMepax CcrocoObl YMEHBIICHUS U
pPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.
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Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOIrPaMMbI Beero Kontpoabubie | IlpakTnueckue
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3.3 YrieBoabl 3 2

Hroro no pazneny 13
4.1 AMuHbL. AMUHOKHCIIOTHL. benku

Hroro no pazaeny
5.1 ITnactmaccel. Kayuyku. Bonoxna

Uroro no pazaeny

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2




11 KIIACC

Ne n/m HaumeHnoBaHue pa3ieioB M TeM NPOTrPaAMMBbI

KoamndyecTBO 4acoB

Bcero Konrpoabnsie | IIpakTuyeckue
padoThI padoTsbI

11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrema 3

' xumuueckux anmemeHToB /1. . MeHneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BE1ecTB
1.3 XHUMHUYECKUE PEAKLIUU 6 1 1

Wroro no pazaeny 13
2.1 Merauibl 1
2.2 Hewmeramisl 1 1
23 CBsI3p HEOPraHUYECKUX U OPraHUUYECKUX BEILIECTB

Hroro no pazaeny 17
3.1 XUMUS U )KU3Hb 4

Nroro no pazaeny 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 3




IMPUJIOXKXEHUE «IIOYPOYHOE IIVTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWS»

10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

HpCI[MeT OpFaHHqCCKOﬁ XHUMUU, eé BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopus crpoeHus oprannyeckux coenuHeHuid A. M. bytiepoBa, €€ 0CHOBHbIE
MOJIOKEHUS

[IpencraBnenue o knaccu(uUKauy OpraHMYecKuX BemecTB. Homenknatypa
(cuctemarnyeckasi) U TpMBHAJIbHbIE Ha3BaHUSI OPTaHUYECKUX BEILLECTB

AnKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHUH paa

MertaH u 3TaH — NPOCTEUIINE TPEACTABUTENHN AIIKAHOB

AJKEHBI: cOCTaB U CTPOCHUC, CBOMMCTBA

OTUJEH U NPONUIEH — MPOCTEHIINE IPEICTaBUTENN ATKEHOB

[C BN [ o) NNV, IR NN

IIpakTnyeckas padora Ne 1. «IlosrydyeHne 3THiIeHa M M3yYEHHE €r0 CBOMCTB»

[EEEE G G (R Y —

Anxanuensl. byranuen-1,3 u metun6yraguen-1,3. Ilonyuenue cCHHTETHYECKOTO
Kay4yKa U PE3UHbI

10

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHWSI, TOMOJIOTHUECKUN Psifl. ATICTHIICH —
MPOCTEUIINI MPEICTABUTEID aJIKUHOB

11

Brrancaenus mo YPaBHCHUIO XHUMHYECKOH pCaKuu

12

ApeHbl: 6€H30J1 U TOJIy0JI. TOKCHYHOCTh apEHOB

13

I'eneTnyeckas cBA3b YIJIIEBOAOPOAOB, IPUHAJICKAITUX K PA3JIMYHBIM KJIaCCaM

14

[IpupoaHbIe HICTOYHUKH YITIEBOAOPOOB: MPUPOIAHBIN T'a3 U MOMYTHbIE HE(PTAHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

15

[IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB: PUPOIHBIH ra3 v MOMyTHbIE He(TIHbIC
ras3sl, HepTh ¥ MPOAYKTHI €€ mepepaboTKu

16

KonTpoabHas padora 1o pasaeiy «YrjaeBoaopoabh)




17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJ. BomopoaHas cBs3b 1

18 MHOroaToMHbI€ CIIUPTHI: 3TUIEHIIIMKOJIb U TIULEPUH 1

19 ®DeHoJI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE 1

20 Anpaeruapl: GopMaIbACTUA U alleTAIbACTU . ATIETOH 1

21 OaHOOCHOBHBIE TIPEICTIbHBIE KaPOOHOBBIE KUCIOTHI: MypaBbUHAS  YKCYCHAs 1

22 IIpakTnyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOH KHCJIOTHI» 1

” CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK IPEACTaBUTENH BBICIINX KAPOOHOBBIX |
KHCJIOT

24 MBpbLa Kak coJIi BbICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeiCTBHIE 1

25 CroxHble 3(pupbl Kak MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX 1
3¢upoB

26 Kupsl: runponan3, npuMeHeHue, OnoJorudecKkast posib KUPOB 1

27 VYraeBosl: cocTas, kiaccudukanus. Baxxneiume npeacTaBUTeNN: IIII0K03a, 1
(bpykTo3a, caxaposa

28 Kpaxmain u nemitono3a Kak NpupoaHbIE OJIUMEPHI 1

29 KonTtpouabsnas pa6ora no pasneay «Kucaopoacoaep:kamme opranHuyeckue |
coequHeHus1»/ Beepoccuiickasi mpoBepouyHasi padora

30 O0mas xapaKTepucTHKA a30TCOAEPKAIUX OPraHMYECKHUX COeJUHEeHHUI / |
Bceepoccuiickas npoBepouHasi padora

31 AMWHBI: METWJIAMHUH U aHUJIUH 1
AMUHOKHCIIOTHI KaK aM(OTEpHbIE OPTaHUYECKHUE COSAUHEHHS, UX

32 ouonornueckoe 3HaueHue. Ilentuapl. benku kak nmpupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHBIE IOHATHUSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 1

34 OcHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHui. [Tnactmaccsl, |
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJTACC

KoanuyecTBO 4acoB

N Tema ypoka Kontpoabnsie | IlpakTuyeckue
n/n Bcero
padoThI padoThI
1 XUMHUYECKUH 37€MEHT. ATOM. DJIEKTPOHHAas! KOH(UTYypalus aTOMOB 1
) [Tepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 351eMeHToB /1. 1. |
MeHeneeBa, ux CBsI3b C COBPEMEHHOMN TEOPUEN CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 110
3 rpynmnam U nepuojam. 3HaueHUue NEPUOANUYECKOT0 3aKOHA U CUCTEMBI XUMHUUECKHUX 1
anemenToB .M. MeHneneesa B pa3BUTUM HAYKH
4 Crpoenue BeriecTBa. XUMHUUECKas CBsI3b, €€ BUIbl; MEXaHU3MbI 00pa30BaHUs |
KOBaJICHTHOM CBs3U. BogopoaHas cBs3b
5 BanenTtHocTh. DnexTpooTpuiiarenbHocTh. CTenens okucieHus. Bemecrtsa |
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS
6 ITonsTHe 0 nUcnepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOPLI. MaccoBas 1
J10JIs BEILIECTBA B pacTBOpE
7 Knaccudukanus 1 HOMEHKIATypa HEOpraHMYeCKUX coequHeHuil. I'eneTnueckas cBs3b |
HEOPraHWYECKUX BEIIECTB, PA3JIMYHBIX KIACCOB
Krnaccudukanys XuMHuecKUX peakiuii B HEOpraHMUeCKON 1 OPraHu4ecKol XUMHUH.
8 3aKOH COXpaHEHHsI MACChl BEIIIECTB; 3aKOH COXPAHEHUS ¥ IPEBPALICHUS SHEPTUH TIPU 1
XMMHYECKHUX PEaKIHAX
9 Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHUECKOe pABHOBECHE 1
10 IIpakTnueckas padora Ne 1. «Biausinue pa3jiuyHbiX GaKTOPOB HA CKOPOCThH | 1
XHMHYECKOH peakuum»
11 OnektponuTrueckas auccounans. [lonstre o Bogopoanom nmokazatene (pH) pacteopa. 1




Peakuuyn nonnoro oomeHna. ['uponn3 opraHndecKix 1 HEOPraHUIECKUX BEUIECTB

OXUCIINTEITFHO-BOCCTAHOBUTEIIbHEIC pE€aKuuu. ITousitre 00 QJICKTPOJIN3C PACIIJIaBOB U

12 . 1
pacTBOpPOB cojeit

13 Kountpoabnas padora no pasaeny «TeopeTrudeckne 0CHOBbI XUMHI» 1

14 Meraiubl, ux noJsioxkenue B Ilepuoguyeckoin cucteMe XxumMuaeckux 3neMenTos /1. 1. 1
MemnzeneeBa u ocobeHHOCTH CTpoeHus: aToMoB. O01IHe Ppru3ndeckre CBONCTBA METAIIOB

15 CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH Pl HAIPSKEHUN METAIIJIOB 1

16 XUMHUYECKUE CBOMCTBA BAXKHEUILINX METAIUIOB (HATpUid, KaJIUi, KaJIbLIMM, MAarHUH, 1
ATIOMUHUN) U UX COSTMHEHUHN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCTUHECHUI 1

18 XUMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U MX COCTUHCHUI 1

19 IIpakTuyeckas padora Ne 2. «PemieHne 3JKCIepMMEHTAJbHBIX 32/1a4 110 TeMe |
«MeTaLlIbD)

20 Hewmerannel, nx nonoxxenue B Ileprnoanyeckoi cucteMe XMMU4ECKUX 3i1eMeHToB []. 1. 1
MeHpneneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

)1 ®du3nuecKkre CBOMCTBAa HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HA MPUMEpPE KUCIOPO/a, |
cepsl, pocdopa u yrieposa)

22 XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhl U UX COCTUHEHMI 1

23 XUMHUECKUE CBOICTBA a30Ta, pochopa 1 UX COCTUHEHUI 1

24 XUMHUYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCIMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI 1

26 O06o01eHre u cucTeMaTu3arys 3HaHui 1mo Teme «HemeTamibsy. BeraucieHus mo 1
YPaBHEHUSIM XUMUYECKHUX PEAKLUA U TEPMOXUMHUECKUE PACUETHI

7 IIpakTnueckasi padora Ne 3. «PenieHue 3KkcnepuMeHTAJbHBIX 32724 110 TeMe |

"HeMeTaJIBI»




28 KonTtpoJubnas padora no remam «Metaisp n «Hemeranabn 1

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmyeckue u opraHnyeckue |
OCHOBaHUS

30 AMdoTepHbIE HEOPTAaHUYECKHE U OpraHUYECKUE COSTMHEHUS. | eHeTnueckas CBs3hb |
HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB

31 Ponb xumun B 00ecrieueHu KOJIOTUIECKOM, JHEPTETUUECKOM U MUIICBOM 1
0€30MMaCHOCTH, PAa3BUTUU MEIUIIUHBI

1 [IpencraBnenust 006 OOIKX HAYYHBIX MPUHIIMIIAX MPOMBILIUIEHHOTO MOTYYEHHS |
BAKHEUILNX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XUMUs U 300pOBbEYEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 001IIero 00pa3oBaHusI

1

TeOpeTI/IquKHe OCHOBBI OpFaHquCKOﬁ XHUMHUHU

1.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIOICH
€CTeCTBEHHOHAYYHOM KapTUHBl MHUpPa, POJIM XUMHUU B TO3HAHUHU
SABJICHUM TPUPOABI, B (POPMUPOBAHWM MBIIUICHUS W KYJIBTYPhI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pellleHus] MPAKTUYECKUX 3aJad M OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHHUS K CBOEMY 3/I0pOBbIO U MIPUPOIHOI cpesie

1.2

Bnagenue cuctemModl XUMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIre TTOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIJICHHS, XUMHUYECKAs CBSA3b,
MOJIb, MOJISIpHAsE Macca, MOJIIPHBIA OO0BEM, YIIEPOAHBIA CKEIeT,
dbyHKIMOHANBHAS ~ Tpynma,  paaukad, n30Mepusi, H30MEPBHI,
FOMOJIOTUYECKUN PsAll, TOMOJIOTH, YTJIEBOAOPOJAbI, KHUCIOPOI- U
A30TCOJICpIKAINE COCTUHCHHS, OMOJOTHMYECKH AaKTUBHBIC BEIICCTBA
(YrieBofpl, KHpHI, OSIKH), MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUH M 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS OpraHudeckux BerecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUHU, (PAKTOIOTUICCKUE
CBEJICHHsI O CBOICTBaX, cocTaBe, TNONy4YeHUH U Oe30MacHOM
WCIOJB30BAHUM BAXKHEHIIUX HEOPraHUYECKUX W  OpPraHUYECKUuX

BELIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKa

1.3

ChopMHpOBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE TPU3HAKU
MOHSATUN,  YCTaHABIMBATH WX  B3aWUMOCBS3b,  HCIOJIB30BAThH
COOTBETCTBYIOIIUE TOHSITUS MpPHU ONHCAHUU COCTaBa, CTPOCHUSA W

IpeBpaleHU OPraHnYeCKUX COeIMHEHUN

1.4

c(OpPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XMMHUYECKYIO CHMBOJIHKY
JUIE  COCTABJICHUS MOJICKYJIIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
cOKpaméHHoi) ¢GOpMyaT OpPraHMYECKHUX BEIIECTB W  YPaBHCHHM
XUMHUYECKHUX PEAKIUi, H3TOTaBINBATh MOJICIIH MOJICKYJT OPTaHHYECKUX
BEIIECTB JJIs WUTFOCTPALMU WX XHUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA




1.5

CdopmMupoBaHHOCTh ~ YMEHMIl  yCTaHaBIMBaThb  IPHUHAJJIEKHOCTD
U3YYEHHBIX OPraHMYECKHX BELIECTB IO MX COCTaBy U CTPOEHUIO K
onpenenéHHOMY Kjaccy (Tpymnme) coeauHeHHH (yriaeBoJOpOpbl,
KHACJIOPOJ M a30TCOAEP)KAIUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMs), JaBaTh UM  Ha3BaHHUA [0  CHCTEMaTUYECKOM

HoMmeHkiatype (IUPAC)

1.5

CpopMHUpPOBAaHHOCTh YMEHHS ONPEACNATh BUAbBI XUMHUYECKOW CBSI3U B

OpPraHUYECKUX COCTUHEHUX (OJMHAPHBIE U KPATHBIC)

1.6

ChopMuUpOBaHHOCTH ~yMEHHUS NPHUMEHSATH: TOJOXKEHHUS TEOPUHU
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa anst oObsicHEHUsS
3aBUCHMOCTH CBOMCTB BELIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUSA MaCChl BEIICCTB

YriaeBoaopoibl. Kucnoponcoaep:xatiue u a30TCoJIepKallne

OpTraHU4YC€CKUC COCOIUHCHU . BI)ICOKOMOJ’ICKy.]'ISIpHI)ICCOGI[I/IHGHI/ISI

2.1

CdopmMupoBaHHOCTh YMEHUNH TNPUBOAWTH TpPUBHAJIBHBIE HA3BAHUS
OTJIEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
STUJICHIJIMKONb, TIUIEpUH, (eHon, (opManbIerus, aueTaabAerun,
MypaBbHHAsl KHCJIOTA, YKCyCHas KHUCJIOTa, OJIEMHOBas KHCJIOTA,
CTeapuHOBasl KHUCJIOTa, IJIOKO3a, (pPyKTO3a, Kpaxmal, LeJIos03a,

TJIMLMH)

2.2

ChopMHUpPOBAaHHOCTh yMEHUW XapaKTEPH30BaTh COCTaB, CTPOCHHE,
duznyecKkue M XUMHUYECKHE CBOWCTBA THUIMHYHBIX MpPEICTaBUTEICH
pa3IMUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, JTaH, ITHIIEH,
MpONWIeH, areTuieH, OyrtaaueH-1,3, mermnOyramuen-1,3, OeH307,
METaHOJ, 3TAHOJI, dTHUJICHIJIMKOIb, TIUIEPHH, (SHON, areTaabIerul,
MypaBbUHAsE M YKCYyCHas KHCJOTHI, TJIFOKO3a, Kpaxmal, IEeJUII0J03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

23

C(bOpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCKOY THUIIMYHBIMH MpeaACTaBUTCIIMU Pa3JIUIHBIX KJIaCCOB
OpPTraHUYCCKUX BCIICCTB YPAaBHCHUAMMN COOTBECTCTBYIOINX XUMHUUYCCKHUX

PEaKIyii ¢ UCIIOIF30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTIEBOIOPOAHOTO CHIPbs (He(Th, PUPOIHBIN Ta3, Yroib), CIOCOOBI UX

nepepa60TI<I/1 U MMPAKTUYICCKOC IIPUMCHCHUC ITPOAYKTOB nepepa60TKH

XUMUS U KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAaHUN 00 OCHOBHBIX

MCTOJAaX HAYYHOI'O ITO3HAHHA, UCIIOJIBb3YCMbIX B XMMHH IIPU U3YUCHHUHN




BEIIECTB W XUMHUYECKUX sBJICHUN (HAOMIOIEHHE, W3MEpPEHHE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CHUCTEMHBIC
XUMUYECKHE 3HAHMUS JUIsl TPUHATUS PEIIEHUH B KOHKPETHBIX

KU3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEINCCTBAMHA N UX IIPUMCHCHUEM

32

CdopmupoBaHHOCTh yMEHHH COONMIONATh TMpaBWJIa IOJIb30BAHUS
XUMUYECKONW TOCYJIOM M JIabOpaTOpHBIM OOOpPYJAOBaHHEM, a TaKXKe
ImpaBujia O6paHICHI/I$I C BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKIHAMU

110 BBIIIOJIHCHHIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMOIHATH XUMHUECKUH
9KCIIEPUMEHT (IIPEBPALLEHUS OPIraHUYECKUX BEIIECTB IIPX HAIPEBAaHUM,
IIOJIyYEHHUE DTUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLINH
OpraHMYECKHUX BEILIECTB, JeHaTypauus O€NKOB IpuU HarpeBaHHH,
[[BETHBIC pEaKIMi OEIKOB) B COOTBETCTBUU C TNPABWIAMHU TEXHUKH
0€30IacCHOCTH TNpH OOpaIlleHUH C BEIIeCTBAMM M J1aOOpaTOPHBIM
000pyI0BaHUEM; MIPEACTABIAThH pe3yiabTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peakuuii ¥ GopMyITUPOBATH BBHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CpopMUpPOBAaHHOCTh YMEHUN MPOBOAUTH BHIYUCICHHS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WU
MPOAYKTa pPEaklliu M0 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO

U3 UCXOHBIX BEIIECTB WM MIPOYKTOB PEaKIMN)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHUYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 HMH(POpPMAIUIO, IMOJYy4aeMyI0 M3 pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoit nH(popMaruu, cetb IHTEpHET U Ipyrue)

3.6

ChopMHUpOBaHHOCTE yMEHHI COOIONATh MpaBUiIa SKOJIOTHYCCKH
[eJIeCO00Pa3HOr0 TOBEAEHUS B OBITY W TPYIOBOWM NEATEIHHOCTH B
HENSIX COXPaHEHHUS CBOErO 370POBBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpenmpl, OCO3HAaBaTh OMACHOCTh BO3JCUCTBHUS HA JKHBBIC OPTraHU3MBI
OTpeNIeIEHHBIX OPraHUYECKUX BEIIECTB, TTOHMUMAs CMBICI TOKa3aTels
MK (npenenbHO AOMYCTUMOM  KOHIIGHTpAllUM), TMOSICHATH Ha
npuMepax CIocoObl YMEHBIICHUS U TMPEAOTBPALECHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4€JI0BCKa




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAaHUK, KOTOpass BKIIOYACT:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHUECKHUH  DJIEMEHT,  aToM,
AIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHUS, XMUMHYECKasl CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJSPHbBIN
00bEM, KpUCTAJUIMYECKas pemIéTka, TUIBI XWMHUYECKUX pPeaklui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M JHJOTEPMUYECKHE,
peaKIii MOHHOTO OOMEHA), PacTBOp, SJICKTPOIUTHI, HEIICKTPOJIHTEHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLIMALIMSA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKOW pEaKIMd, XUMHUYECKOE PaBHOBECHE); TEOpPUU U
3aKOHBI (TEOpHsS DJIEKTPOJUTHUECKON auccoruanuu, llepuoamueckuii
3akoH [I.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3BIK XUMHH, (DAaKTOIOTUUECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, TMONYyYEeHHMH U O€30IacCHOM HCIIONB30BAaHUM BaKHEUIIHX
HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHUECKON ACSITEIHHOCTH

YCJIOBCKa

1.2

ChopmHupoBaHHOCT, YMEHUU BBISBISTH XapaKTEpHbIE MpPHU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHM, INPUMEHATH COOTBETCTBYIOILIUE
MOHATUS IIPU OIKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBPAIICHUN; BBIBIATH B3aMMOCBA3b XUMHYECKHX
3HAHUMI c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX NPCIAMCTOB

1.3

BJIaI[eHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB H
XUMHUYECKUX SBJICHUM (HaGJ’IIO,Z[eHI/IC, U3MCPCHUC, OSKCICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdhopmupoBaHHOCT, yYMEHUU OMpEAENATh BaJCHTHOCTh M CTEICHBb
OKHMCJICHUSI XUMHYECKHUX 3JJIEMEHTOB B COCAWMHEHUSAX Pa3JIUYHOTO
coCTaBa, BHJ  XUMHUYECKOM CBsS3M  (KOBAJICHTHAsl, HWOHHAs,
MeTaJuIMuecKasi, BOJIOPOJHAsI) B COCIUHEHUSIX, TUI KPUCTAILUTMYECKON
pPEemIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJsSIpHasi, WOHHAs,

MeTaJUTHIECKas)

1.5

ChopmupoBaHHOCT, YMEHUN OMNpPEAENSATh XapaKTep Cpelbl B BOJHBIX




pacTBOpaxX HEOPraHUYECKUX COCTUHEHUIM

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(PHUIMPOBATH  XUMHUYECKHE
peakuu Mo Pa3InIHBIM MPU3HAKAM (YUCITy U COCTABY PEarupyromux
BEIIECTB, TemIoBoMy J(h(deKkTy peakuuu, HW3MEHEHUIO CTeleHen
OKHCJICHHST ~ JJIEMEHTOB,  OOpaTHMOCTH  PEaKIMH,  YYacCTHUIO

KaTajm3aTopa)

1.7

ChopMUpOBaHHOCTb ~YMEHHMH  COCTaBIATb YPABHEHUS  peaKUUi
pPa3IMYHBIX THUIIOB, IMOJHBIE M COKpPAUIEHHBIE YPABHEHUs pPEaKIHN
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, TIPU KOTOPBIX 3TH PEaKIUH HIyT

J0 KOHIIa

1.8

CchopMupoBaHHOCTh YMEHHUI NMPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KaueCTBEHHBI COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BEILECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMUpOBaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOT'O OajaHca 3THUX pea1<u1z1171

1.10

CdhopmupoBaHHOCTE yMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOH pcakuuu OT PA3JIMIHBIX (I)aKTOpOB

1.11

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep CMELICHHUs
XMMHUYECKOTO PABHOBECHUS B 3aBHCHUMOCTU OT BHELIHErO BO3JEHCTBUS

(npunnun JlelllaTtenbe)

OO6m1ast 1 HEOPraHUYECKATXUMUS

2.1

CdopMupOBaHHOCT YMEHHH pacKpbiBaTh cMbici [lepuogmdeckoro
3aKOHa JA.N. Meneneena )51 JIEMOHCTPHUPOBATH ero
CUCTCMATU3UPYIOIY1O, OGT;SICHI/ITCJIBHYIO n MPOTHOCTUYCCKYIO

byHKIIUN

2.2

CdhopmupoBaHHOCTH YMEHUI XapaKTePU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mnepuoaos Ilepuoanueckoi
CUCTeMbl XuMu4yeckux »dieMmeHToB J[.M. MeHneneeBa, HCHOJIb3Ys
NOHSATHUSL «S-, p-, d-dIEKTPOHHBIE OpOUTAIN», «IHEPreTHUUECKUE
YpOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHs]  CBOMCTB
XUMUYECKUX DJIEMEHTOB M MX COEAMHEHUH IO MepuojaM U Tpymnnam

[Tepuoanueckoit cucrembl XxuMuaeckux 3iaeMenToB .M. Menneneesa
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CdopMupOBaHHOCT, YMEHHI XapaKTepu30BaTh (OIMUCHIBATH) OOIIHe
XUMHUYECKHE CBOUCTBA HEOPTaHNYCCKUX BCIICCTB pPa3JIMYHBIX KJIaCCOB,

NMOATBCPIKIAATH CYHICCTBOBAHUC T€HEeTUYECKOM CBsA3HU MCKOY




HCOpPraHN4YCCKUMU B€IICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAIICKHOCTH
HEOpPraHMYECKUX BELIECTB 10 MX COCTaBY K OIpPEAEIEHHOMY KJaccy
(rpymme) coeAMHEeHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIIbI,

OKCH/JIbI, OCHOBAHHUSI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

2.5

CchopMupoBaHHOCTh YMEHUH HCIOIB30BaTh XMMUYECKYIO CHUMBOJIUKY
JUIs  CcOCTaBlieHUS (OpMyJ BEIIECTB W YpPaBHEHUH XUMHYECKHX
peakuuii, cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHUS OTJENIBHBIX HEOPraHMYeCKUX BellecTB (yrapHolii ras,
YIJIEKUCHBIA a3, aMMMaK, raméHas W3BeCTb, HeraliéHas W3BECTb,

MATHEBAs COJIa, TUPUT U JIPYTHE)

2.6

CdopMUpOBaHHOCTh YMEHHH XapaKTepu30BaTh (OIMUCHIBATH) oOIIHe
XHUMHUYECKHE CBOUCTBA HCOPTaHNYCCKUX BCIICCTB pa3JIMYHBIX KJIaCCOB,
MOATBCPIKIAATH CYHICCTBOBAHUC reHEeTUYECKOU CBA3U MCKOY
HEOPraHMYECKUMH  BEIIECTBAMH €  [OMOIIBK  ypaBHCHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTH YMEHUI TIAHUPOBATH U BBIMOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3fio’KeHHEe TepOKCHAa BOAOpPOJAa B TPHUCYTCTBUU
KaTaJIn3aTopa, ONpEIEICHUE CpeAbl pacTBOPOB BELIECTB € IOMOLIBIO
YHHUBEPCAJIBHOTO HWHAMKATOpPA, BIMSHHUE pa3IM4YHbIX (HaKTOPOB Ha
CKOpPOCTh ~XMMHYECKOH peakluH, peaklud HOHHOTO OOMeHa,
KauyeCTBEHHbIE peaKkluu Ha Cylb(dar-, KapOoOHaT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS, DPELIEHUE 3KCHEPHMEHTANbHBIX 3aJad IO TeMaM
«Metanne» u «HemeTaniasl») B COOTBETCTBUU C MPAaBUIIAMU TEXHHUKHU
0e30MmacHOCTH TpU OOpalleHHWH C BeUIeCTBAaMH U JabOpPaTOPHBIM
0o0opy10BaHUEM; IIPEACTABIISITh pe3yJIbTaThl XUMHYECKOTO
JKCHepUMEeHTa B (OpME 3amiCH YPaBHEHUH COOTBETCTBYIOLINX

peaKLII/Iﬁ 151 (I)OpMy.]'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHH COONIONATh TMpaBWIA TMOJIH30BAHUS
XUMHUYECKON TOCyA0l M NabopaTOpHBIM OOOpYJAOBaHUEM, a TaKke
npaBmiia oOpalleHus: ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSAMU

110 BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECCKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUH XapaKTepU30BaTh XUMHYECKUE
IIPOLIECCHI, JIEKAIUE B OCHOBE MPOMBILIUIEHHOTO IMOJYyYEHUSI CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTABICHUN 00
OOImMX HAy4YHBIX MPHUHLIMNAX M  JKOJOTHYECKHX MpobieMax

XUMHYECKOTO IMTPONU3BOACTBA




XUMUS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTH TPEICTABICHUH O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, pPOJIM XUMUU B [O3HAHUU
SBIICHUHA TIPHPONBI, B (OPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHOW TPaMOTHOCTH, HEOOXOAMMOHW JUis
pelICHUs TPAKTHYECKUX 3aJad M IKOJOTUYCCKH OOOCHOBAHHOTO

OTHOLICHHA K CBOEMY 310POBbIO U HpHpO,Z[HOﬁ cpeac

3.2

CdopmupoBaHHOCTH YMEHUU KPUTHUYECKU aHaJIN3UPOBATh
XUMHYECKYI0 HH(OpMAIio, MOTy4aeMyl0 W3 PpPa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTepHET U IpyrHe)

3.3

ChopmupoBaHHOCT, yMEHMH COONMIOJATh TpaBUiAa DKOJIOTHYECKU
11eJ1IecO00pa3HOro MOBENEHUSI B OBITY M TPYJOBOM JAEATENIBHOCTH B
LEJAX COXPaHEHUsI CBOEro 370pPOBbS W OKPYXAIOIIEH TPUPOIHOU

cpensbl

3.4

Oco3HaBaThb OMACHOCTb  BO3JEHCTBUS Ha JKMBBIE OPraHU3MBbI
OIIpEAENEHHBIX BEIECTB, MOHUMas cMbIca nokasarens 11K, noscHaTs
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIIEHUs UX BPEIHOTO

BO3JECHCTBUS HA OPTAHU3M YEIIOBEKA

3.5

CdopmupoBaHHOCTH yMeHUI IIPOBOJIUTH BBIYHMCIICHHS c
HCIIOJIb30BAaHUEM IOHSTHUS «MaccoBasl J10JI1 BEILLECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHWH Ta30B NpPHU XUMUYECKUX PEAKIHSIX, MacChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WIM 00bEMY OJHOIO M3 YYAacTBYIOIIMX B PEAKIMM BEIIECTB,
TerIoBoro 3¢(dexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl

BCIHICCTB, MMPEBPALLICHUA U COXPAaHCHHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepHEMbIﬁ JIEMEHT COACPKaHUSA

1

TeOpeTI/I‘{CCKI/Ie OCHOBBHI OpFaHquCKOﬁ XUMHNHN

1.1

[IpenMer opraHndeckoi XUMHH: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUCHUE B
MOJIyY€HUU HOBBIX BEIIECTB U MaTepUasoB. Teopusi CTPOCHUsSI OPraHUYECKHX

coenuneHnit A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKCHUS

1.2

CtpykTypHble (POpPMYJIBI OpPraHMYEeCKUX BellecTB. ['oMonorus, H3oMepus.
XHUMHUYECKasl CBS3b B OPTaHUYECKUX COCIMHEHMSIX — OJMHAPHBIE M KPaTHBIE

CBA3HU. HpeI[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(I)I/II(aL[I/II/I OpraHn4C€CKuUX BCIICCTB

1.3

Homenknatypa  opranvueckux  COeAMHEHUM  (cucTemMaTHdeckas) |
TPUBUAJIbHBIE HAa3BaHUS BAXXHEUIINX MPEJACTABUTENEH KIIACCOB OPraHUYECKUX

BCIIIECCTB

YrieBoaopo/ibl

2.1

AJKaHBL: COCTaB M CTPOEHHE, TOMOJIOTMYECKMHM psn. Meran u sTaH —
MPOCTEHIINE MPEACTABUTENN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuMy 3aMelIEeHUs] U TOPEHUs), HAXOXKIEHHE B IPUPOAE, MOJy4YEHUE U

IIPUMCHCHUC

2.2

AJKEeHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUI psiA. DTUIEH U NPONMWIEH —
MPOCTEHIINE MPEACTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
(peakuuy THUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALUHU, OKHCIEHUS U

HOJ'II/IMepI/IBaIII/II/I), IMOJIYUYCHHUEC U IPUMCHCHUC
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Ankanuensl: Oytaames-1,3 u metunOyramueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMHYECKHE CBOICTBA (peaxmust MOJIMMEPU3AIUN). [Tonyuenue

CUHTCTUYCCKOI'O KaydyKa U PC3UHLBL

24

AJKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psia. ALETHIECH
— IPOCTEUIINHA TpeJICTABUTENb AJKMHOB: COCTaB, CTPOEHHUE, (HU3UMUECKUE U
XMMHUYECKHE CBOWCTBA  (peakUuu THIPUPOBAHUS, TaJlOTCHUPOBAHUS,

rUpaTaliy, TOPeHUsl), IOJTyYeHUE U IPUMEHEHNE

2.5

Apenbl. beHzon: cocraB, crpoeHue, (HU3NYECKHEC W XHUMHYECKHE CBOWCTBA
(peakuuy TaJOT€HUPOBAHUS M HUTPOBAHUS), IOJyYEHHE M IPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, PU3NYECKUE U XUMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHHUSA), MONyYCHHE U MpUMEeHeHHe. TOKCUYHOCTh
apeHoB. ['eHeTHYecKast CBA3b MEXy YIVIEBOJOPOJAMH, IMPUHAIEKAIUMHA K

pa3IMYHBIM KJaccam




2.6

IIpuponHble HMCTOYHUKM yINIEBOXOPOAOB. Ilpupoasslii ra3 W NOIyTHBIE
HedTsHbIe ra3pl. HedTh u €€ nporcxoxaenue. CrnocoObl nepepaboTku HePTH:
NEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTalIuTHUecKui), nupoau3. [IpoayKTel
nepepaboTku HePTH, WX NIPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.

KaMeHHbI# yroib U mpoayKTHI €ro nepepadoTKu

Kucnoponcoaepxaiiyue opraHu4ecKue COeUHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOA M 3TaHON: CTPOEHHE,
¢u3nyeckue U XMMHYECKUE CBOMCTBA (pPEaKkIMU C aKTHUBHBIMH MeETaJllaMH,
raJloreHOBOJIOPOJIaMH, TOpEeHHe), NMpUMeHeHHe. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. JleHCTBUE METaHOIIA U 3TAHOJIA HA OPraHU3M UYeJIOBEKa.
MHoroaroMHple  CIUPTBL.  OJTWICHIVIMKOAb U IVIMLEPUH: CTPOEHHUE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (B3aUMOCHCTBUE CO IIEIOYHBIMU
MeTaJllaMH, KaueCTBEHHasl Peakliusi Ha MHOTOAaTOMHbIE cIUpThl). JleiicTBue Ha

OpraHru3M 4YCJIOBCKA. HpI/IMeHeHI/IC TIMLOCPHUHA U OTUJICHI TIUKOJIA

3.2

@®eHo: CTpOeHHE MOJEKYJbl, (U3NYECKHe U XUMHUYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue gpeHomna

3.3

Anpnerubpl M KeToHbl.  DopManpaerus, aueTalbACTHI:  CTPOCHHE,
¢usnueckue W XUMUYECKHE  CBOWCTBAa  (peaklWd  OKHUCIICHUS U

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKI_II/II/I), MOJIYUCHUC U TPUMCHCHUC

3.4

O/HOOCHOBHBIE NpeiebHbIE KapOOHOBBIE KUCIOTH. MypaBbrHAs U YKCyCHas
KHUCJIOTBI: CTpOeHHE, (PU3NUECKUe U XUMUYECKUe CBOICTBa (CBOIiCTBa, 001IMe
JUIS KJlacca KHUCJIOT, peakius 3Tepu(UKaluu), MONIyYeHHEe U MPUMEHEHHE.
CreapyHOBass M OJIEMHOBAsl KHUCJIOThl KaK TMPEJACTaBUTENN  BBICIIMX
KapOOHOBBIX KHCIOT. MplJa KakK COJHM BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIee TeUCTBUE

3.5

Crnoxuble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uiaponus
cnoxHbX  d¢upoB. Kupel. ['maponus xupoB. [IpumeHeHHe KUPOB.

buosiornyeckas poJib JKHUpPOB

3.6

VYrneBoabl:  cocTaB, KiaccupuKauus ~— YIJIeBOAOB  (MOHO-, JU- U
nonucaxapuael). [7OK0o3a — MPOCTEHIIMIA MOHOCaXapua: OCOOEHHOCTH
CTPOCHUS MOJICKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aHMOACHCTBHE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l), BoccraHoBiieHHE, OPOKEHHE TIIIOKO3bI), HAXOXKACHUE B TIPUPOJIC,
npuMeHeHue, Ouosnornyeckas posib. dorocuHTe3. DPpyKTO3a Kak H30MEp
moKo3bl. Kpaxman u 1eiionio3a Kak NpupojHble mnoiauMepsl. CTpoeHue
Kpaxmana M [ejuTroio3bl. du3nueckue U XMMUYECKHE CBOMCTBAa Kpaxmana

(Tuzmponu3, KaueCTBEHHAs PEaKIIUs C HOJO0M)




A3oTcojepIKallue OpraHndecKue CoeAMHEHUS

4.1

AMUHOKHCIIOTHI KaK aM(pOTepHbIe OpraHnyeckue coeauneHus. duznyeckue u
XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe INuiuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[I)I

4.2

benku kak npuUpoOAHBIE BBICOKOMOJEKYJISIpHblE coequHeHus. llepBudHas,
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIIKOB:

TUAPOJIN3, ACHATypalus, Ka‘IGCTBCHHblepeaKL[I/II/IHaGGJIKI/I

BpICOKOMONEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHBIE TOHATHUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJUMEP, CTPYKTYpPHOE€ 3BEHO, CTENEHb I[IOJUMMEpU3ALUU, CPEAHSA
MoOJIeKyJsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COCTMHCHHH — MOJIMMEPU3AIUs U TTOJIMKOHICHCAIIHS

5.2

9KCHepI/IM€HTaJ'II>HBIe MCTOJAbI H3YUYCHHA BCHICCTB U HX HpeBpaH.[eHI/If/'Ii
O3HAaKOMJICHUE C 06pasuaM1/1 IOpUPOAHBIX W MCKYCCTBCHHBIX BOJIOKOH,

ImiacTMace, KaydykoB. [loidyueHre CHHTETHYECKOrO KaydyKa U PE3UHbI

11 KUIACC

Kon

IIpoBepsieMbIi 3J1eMEHT COACPKAHMS

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XUMUYECKUN 3yeMeHT. AToM. Sapo aroma, U30TONBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTUIECKUE YPOBHHM, MTOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-,
d-snemenTbl. OCOOCHHOCTH paclpesielieHusl 3JIEKTPOHOB IO OpOuTalsiM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DJIEKTPOHHAS KOHPUTYpALIHS

aTOMOB

1.2

ITepuonnueckuii 3akoH u llepuoauueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
AWM. MenneneeBa. Cpsa3p mnepuoguueckoro 3akoHa u [lepuoguueckoit
CUCTEMBI XUMUYECKUX 21eMeHTOB J[.M1. MenaeneeBa ¢ COBpEMEHHON TeOpUEN
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMSI CBOMCTB XHMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIO0XKHBIX BELIECTB IO IPyIIaM U

nepuoaam. 3HaueHue NNEPpUOANYCCKOro 3aKOHA B Pa3BUTHU HAYKH

1.3

Crpoenne BemecTBa. XHMHYECKas CBS3b. BuIbl XHMMHUYECKOW CBA3M
(KoBaJIeHTHasi HEMNoJIsIpHasi W MOJIsApHasi, MOHHAas, MeTajuudeckas). VoHBI:
KaTUOHBl M aHMOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJCHTHOM XHMHYECKOM

cBsi3H (OOMEHHBII U JOHOPHO-AaKIENTOPHLIN). BogopoaHas cBs3b

1.4

BaneHTHOCTD. BHCKTpOOTpI/ILIaTCJ'IBHOCTL. CreneHb OKHUCIICHUSA




1.5

BemiectBa  MOJICKYJISIPHOTO M HEMOJCKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa  BEIIECTBA. THUIMbl KPUCTAUIMYECKUX  PEHIETOK.
3aBHCUMOCTh CBOWCTBAa BEHIECTB OT THIA KPUCTAJUIMYECKOH PEIIETKH.
ITonsarue o AUCIICPCHBIX CHUCTEMaAX. Uctunneie n KOJUIOWOHBIEC PAaCTBOPHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccudpukanus HEOPraHUYEeCKUX COCIMHECHUI. Homenxiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuyeckass — peakius.  Kimaccuukamus — XUMHYECKHX — peakiuid B
HEOPraHWYeCKOW W OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHHS MaccChl
BEIIIECTB, 3aKOH COXPAHEHUsS M MPEBpalICHUS SHEPIrud MPU XHUMHYECKHUX

peaKkuusx

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IndYHbIX (PaKTOPOB

1.9

Obpatumble peakuuu. XUMHUEcCKoe paBHOBecue. DakTOphl, BIMSIONINE Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense

1.10

OnextponuTuyeckas auccouuanus. CuiibHbele U cinalblie 31ekTponuTsl. Cpena
BOJHBIX PACTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaJIBHaﬂ, mieja0o4Hasd. PeaKL{I/II/I

HOHHOTO 0OM€EHa

OKHCIUTEITIFHO-BOCCTAaHOBUTEILHBIC pcaknuuu

HeopraHI/Iqecxaﬂ XHUMHUA

2.1

Hemeramnsl.  [lomoxenune HemeramnoB B Ilepuommnueckoin  cucreme
xumudeckux anemeHToB J[.M. MeHeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnueckre CBOWCTBA HEMETAJIOB. AJUIOTPOINHS HEMETAJUIOB (Ha MpUMepe

KHCTIOpoJ1a, cephl, hocdopa u yrieposaa)

2.2

XUMHUYECKHUE CBOMCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHsS) U HX COSAUHEHHMH (OKCHIIOB,
KHCJIOPOJICOICPKAIIUX KHUCJIOT, BOJOPOAHBIX coeauHeHui). [IpuMeHeHue

BaXKHEHIINX HEMETAJIOB U UX COEIUHEHUN

23

Meramnbl. [lonoxenune meramuioB B lleproandeckoil cucreMe XMMHUYECKHX
anementoB J[.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX
o0ono4yek aTtoMoB MeTayioB. OOmme Qu3MUEecKue CBOWCTBA METAJIOB.

CnaBbl METAILIIOB. QHGKTpOXI/IMI/I‘leCKI/Iﬁ pAx HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

24

XUMHUYECKUE CBOMCTBA BaKHEHIIMX METANIOB (HATpUM, Kajdui, KalbIUM,
MarHui, aJlOMUHHMA, [IMHK, XpOM, JKeJIe30, MEllb) U UX coeauHeHui. O01mme

CHocoObI MOTy4YeHUsI MeTa/UI0B. [IprMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'enetnyeckast CBA3b HCOPraHMYCCKUX  BCHICCTB, IPUHAICKAINIUX K

Pa3JIMYHBIM Ki1acCaM




XUMHS U )KU3Hb

3.1

Ponbp xuMuu B oOecrieueHUU HKOJIOTHMUYECKOM, SHEPTeTUYECKOW ¥ THIIEBOMN
0e30MacHOCTH, pa3BUTHM MeAuLUHBL. [loHsATHE O Hay4dHBIX MeETolax

IIO3HaHUsA BEIIECTB U XUMHYCCKHNX peaKHI/Iﬁ

3.2

HpeﬂCTaBHeHI/Iﬂ 00 06H_[I/IX HAay4YHbBIX IIPHHOUIIAX  [IPOMBIIIJICHHOIT'O
IMMOJIYyUCHUA BayKHEHUIITHX BCIICCTB. Yenosek B MHPE BCUICCTB U MAaTCpUAIOB:
BaKHEHIIIIE CTPOUTCIIBHBIC MAaTCpUAJIbl, KOHCTPYKIIHOHHBIC MAaTCPUAJIBI,
KpaCKH, CTCKJIO, KCpaMUKa, MaTCpHUAJIbl JJIS 3JICKTPOHUKHU, HAHOMATCPHUAJIbI,

OpPraHN4YCCKHUEC U MUHCPAJIbHBIC y,I[06peHI/I$I

3.3

XuMUS W 370pOBbE YEJIOBEKA: MpaBUJIa KCIOJL30BaHMS JIEKAPCTBEHHBIX
npernaparoB, TpaBwia OE30MaCHOTO WCIIOJIB30BAaHUS MPENapaToB OBITOBOM

XHUMHHU B HOBCCHHGBHOﬁ KHU3HU




