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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XMMHHM Ha YpOBHE CpeaHEro ooOmero oOpa3oBaHUs pa3zpaboTaHa HA
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®denepanuny, Tpe0OBaHUA K pe3ysibTaTaM OCBOEGHHs  (enepanbHOl  oOpa3oBaTenbHOU
nporpamMmbl cpeanero obmero obpazoBanust (OOIT COO), mpencraBneHusix B degepanibHom
rocygapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom KonHuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, U OCHOBHBIX MOJIOXKEHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAXO0I0B K pa3pabOTKe HpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIe
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YYarOIUXCs CPEACTBAMU Yy4EOHOro IpeaMeTa
«Xumus» st 10-12 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIC ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJY4aeMoO€ BBIIYCKHHKaMU  0011e00pa3oBaTenbHOM
OpraHM3aliy, SBISIETCS HEOTHEMJIEMOM YacThlo MX 0Opa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro 00pa3oBaHUsA. OJTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbL, (hOPMUPOBAHHUS MHPOBO33PEHHUs M OOILEH KyJIbTYphl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMM yuyeOHOro mpeamera «XUMHs», COJAEpKaHUE U MOCTPOEHUE
KOTOPOI0 ONpeZeNeHbl B MporpaMMme IO XMMHUHM € Y4€TOM CHEUM(DUKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEeIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyI0 poJib B COBPEMEHHOM
LIMBUJIM3ALMHU, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIIICHHS, B CO3aHUE 1IEJIOCTHOIO MPEICTaBICHUS]
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe (GOpMUPYETCS B XUMUU
Ha OCHOBE MIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOAEWCTBYsS C JIpPYIMMHM €CTECTBEHHBIMH HayKaMH, XUMHS —cTajia
HEOTHEMJIEMON YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HallpaBJIeHa Ha pellIeHue II00aTbHBIX MPoOJIeM YCTOWYMBOrO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B coorBercTBUM ¢ OOIMMH LENSIMU W MPUHLUIAMM CpEIHEro oOIIero oOpa3oBaHMs
conepxkanue npeamera «Xumus» (10-12 kmaccel, 6a30BbIi yPOBEHb U3YYEHUS) OPHEHTUPOBAHO
PEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHH 00pa30BaHMs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  ipeaMeTa  «XUMHs» SIBISIFOTCSL 0a30Bble Kypchl — «OpraHudeckas
XUMUs» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
ABIIIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO0 HEOPraHUYECKONH XUMHUU (C BKIIOYEHHEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHUe JTaHHONW CUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepkanust KypcoB — «Opranndeckast Xxumusi» U «O011as 1 HeopraHudeckas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe M0 XUMHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMHMHM BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAOTCS B PAa3BUTHU — OT YTIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMHUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUECKUNM MaTepuan u
dakrosornueckrue CBEACHHs O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas © HEeOpraHWYEeCKask XUMHUs» O0YJarOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX M METOJOJIOTUYECKUX IO3ULUH,
riy0ke MOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 0oO0oOIIaromiei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHsercss B kKypcax 10, 11 um 12 kiaccoB »siaeMEHTaMH COJEpKAHHUS, WMEIOIIUMHU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K IMPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENI0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeamera «XuMuUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PHIOCODCKUX UACH, TaKUX KaK:
MaTepUaJIbHOE €IMHCTBO HEOPTraHUYECKOT'0 U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MIPUPOHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHN MEXKTYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH IKOJIOTHMUECKUX MPOOJIeM, a Takxke MmpodiieM cOepekeHus
HYHEPTrEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoB.

B mane pemieHus 3amay BOCIUTAHUS, Pa3BUTHUS U CONHUANIM3AIMHU  OOYYaIOIIUXCS
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOJIBI K OMPENENICHUIO COJEPKaHHS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHME /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMONCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IeATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke npenojiaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPU  ONPEIACICHUH  COJEPKATeIbHON
XapaKTePUCTUKHU LEeJeHd H3y4eHHs] MpeaMeTa HalpaBJICHUEM MEpPBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO Tpu3HAETCS (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TaKOM MOIXOI K
ONpEJICTICHUIO LIeJIeH N3YUEHUS TPEIMETA SIBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CormacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMU IIEJSIMH HM3yUEHHUS TpeaMeTa «XUMHUS» Ha
6azoBoM ypoBHe (10 —12 xJ1.) ssBASIOTCS:

(GbopMHUpPOBaHHE CHCTEMBl XMMUYECKHX 3HAHUN KaK BaXKHEHIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpAa, B OCHOBE KOTOPOM JIeKaT KIIOYEBBIE MOHATHS, (QyHIaMEHTaIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH



JOCTYITHBIX O00OOIIEHHI MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJIGHHE C MCTOpHEH uX
pa3BUTHUS U CTAHOBJICHMUS,

dopmMHupoBaHHE ¥ pa3BUTHE TMPEICTABICHUI O HAYYHBIX METOJAX IIO3HAHMUSA BEIIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIICCTB W XUMHYECKHX SIBJICHHUW, HMEIOIUX MECTO B TPHPOJE, B TPAKTHUECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUII O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsany ¢ aTum, conepxatenbHas XapaKTepUCTHKA Iesiel U 33134 U3y4eHUs MpeIMeTa B
porpaMMe 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpeaHero ooOmiero obOpaszoBanusi. CerojHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEINOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOydyeHwus,
OPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHHKAa 0O0IIe00pa3oBaTeIbHONM — OpTraHU3aIHH,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS WX B PeabHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBa3u ¢ 3TUM Tpu M3ydeHHH TpeaMera «XHWMES» JOMUHHUPYIOIIee 3HA4YCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanusg  OOydaromMXcsi K  YCJIOBUSAM  JUHAMHUYHO  Pa3BHBAIOLIETOCS  MHUPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOWCKa, aHaIm3a W 00paboTku WHGPOPMANMU, HEOOXOMUMBIX IS MPHOOPETEHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXKe I OLIEHKH C
MO3HIINAN YKOJIOTHYECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHallu3a y4eOHOW U HayuYHO-TIOMYyIIpHON WH(OpPMALIUA XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U pa3BUTHE y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIICHHS,
HaOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarommuxcs YOSKAEHHOCTH B TyMaHHUCTHUYECKOW HAINpPaBICHHOCTH
XUMHH, €€ BaXHOH pONM B  pEIIEHWH TJI00ANbHBIX  MPOoOJieM  PalMOHAIBHOTO
NPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPreTUYECKUX PECYpCOB M COXpPAHEHHUs MPUPOTHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLIEHHMS K MPHUPOJIE U CBOEMY
3JI0POBBIO, & TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAaHUS TTONYUYECHHBIX 3HAHUHN /ISl TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yuebGHOM miiane cpenHero oOuiero oopazoBaHusi NpeaMeT «XHUMHsS» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee yuciIo 4acoB, OTBEAEHHBIX I M3YUYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 uwac B Henmenoo), B 11
kiacce — 17 gacos (0,5 gac B Hepeno), B 12 kiacce — 17 gacos (0,5 gac B Henerio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer OpraHMYeckOod XUMHUHU: €€ BO3HUKHOBEHHME, DPa3BUTHE W  3HAYCHHE
B IIOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasIoB. Teopus CTpOCHUS] OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIb OPTaHUYECKUX BEIICCTB.
I'omonorusi, uzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o kinaccuGpUKaUN OpraHUYecKuX BelecTB. HoMeHkaTypa opranndeckux
COCIMHEHUIN (cucTeMaTuuyeckas) M TPUBUAIbHBIE Ha3BaHMUS BAaXKHEHIIMX IPEACTaBUTENICH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BELIECTB U MX NPEBPAICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMH psaA. MeTraH M 3TaH — mpocTeriimne
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, IOTyYeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psill. DTHIEH U NPONWIEH — IpocTeiine
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psia. AneruneH —
NPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMUS, TUAPATAIINH, TOPEHHS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNyYeHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCHYHOCTh  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YIIIeBOJI0poJoB. Ilpupoanslil ra3 u nonmyTHble He(TAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BO/IHBIX, IPOBEJCHUE IPAKTUYECKONH pPabOThI:
MIOJIy4EHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3a1ayu.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHHue, (U3HYecKue H
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
puMeHeHne. BolopoiHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[elicTBHE METaHOJIA U ATAHOJIA
Ha OpPraHu3M YeJIOBEeKa.

MHoroaromMHple CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHUE, (U3NUECKUe W
XMMHUYECKHE CBOMCTBA (B3auMOJIEHCTBHE CO IMIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKIiys Ha




MHOrOaTOMHBIE CIUPTHI). JleficTBME Ha oOpraHu3M uesnoBeka. [IpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJBl, (DU3MUECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerunsl U kemonvl. DopManbIeTuA, aneTaIbICTHI: CTPOCHUE, (QHU3MUECKUEe W
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
[IOJIyYE€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE Tpe/eTbHble KapOOHOBBIE KUCIOTHl. MypaBbUHAasl U YKCYCHAsl KUCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
stepudukanuu), MoiyueHue u mnpumeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOTU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

YrneBoasl: cocTaB, KiIacCu(pUKaus yrieBoJoB (MOHO-, TU- U roymcaxapusl). [moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKUEe U XUMUYECKUE
cBoiictBa (B3aumogeictBue ¢ ruapoxkcuaom wmeau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHWE, OpOKCHHE TIIFOKO3bI), HAXOXKJICHHE B TMPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunres. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memironosa Kak npupojHbie nmoiauMmepsl. CTpoeHUE Kpaxmalia U IeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaYeCTBEHHAs PeaKus ¢ HOJIOM).

OKCIepUMEHTAIbHBIE METObl HM3YYEHUsS BEIIECTB W MX MPEBPAILlEHUH: MpOBEIeHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEaKuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumopelicTBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3a1aum.

Bbuncnenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00BbEMa, KOIWYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikale opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Puzndeckrue 1 XUMUUYECKUe
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IHIMHA). buojormueckoe 3HaueHHE AMMHOKMCIIOT.
Ilentuasbl.

benkm kak TPUpPOAHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs U
TpPeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcliepUMEHTaIbHbIE METO/Ibl M3YUYEHHs BEIIECTB W MX MPEBpAIIEHUIN: HaONOJCHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEIKOB IPH HArpeBaHWHU, IIBETHBIC
peaxiuu 6eIKoB.

BbicokomouiekyasipHbIe COeJUHEHUSA

OCHOBHBIE TMOHSATHS XMMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOHICHCAITHUS.

OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBA3eW MPU M3y4YEeHUH opraHmdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHATHH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.




OO0ue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHWE, HAY4YHbBIH (pakT, TUIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEHUE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®duszuka: Matepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPIe€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranus3m, Ouocdepa, oOMEH BELIECTB B OpraHu3Mme, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOBI, MTOJIE3HBIE HCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHonorus: nuiieBble NPOAYKTHI, OCHOBBI PAIllHOHATBHOIO MUTAHMS, MOIOIIIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITpenapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11-12 KIIACCh1
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 2JIeMEeHT. AToM. Slapo aroma, H30TOINBI. DJEKTPOHHAs 00OJOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacrpeziefieHusl 3JIEKTPOHOB M0 OpOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuognueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKHUX dieMeHToB [l
U. MenpneneeBa. CBs3p nepuoguveckoro 3akoHa u Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
anementoB [I. V. MeHneneeBa ¢ COBPEMEHHON TeOopueil CTpOEHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
0 TPpyNIaM U NeprojaM. 3HaueHHe NePUoANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBsI3b. Buabl xumudeckod CBsi3U (KOBaJIeHTHAast
HENoJIsIpHasl W TOJSpHAas, MOHHAs, MeTauinyeckas). MexaHu3mMbl o0Opa3oBaHHs KOBaJCHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTPOOTpULATENbHOCTD. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI 1 aHUOHBI.

BemectBa MOJIEKYJIIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. [HWIbl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBast 10
BElIECTBa B pacTBOpE.

Knaccugukanus Heopranumueckux coeauHeHuil. HoMeHkmaTtypa  HeopraHMYecKUX
BEIIECTB. [ eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKAIUX K Pa3IUYHBIM
KJIaccaM.

Xumunueckas peakuus. Kiaccupukanuss XMMHMUYECKHMX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEILECTB, 3aKOH COXPAaHEHUs U NPEBpaIlCHUs
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocThb peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
XuMuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunun Jle [larense.

OnekTponauTnueckas auccouuanus. CunpHble U cialOble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpALUs
tabmui «l[lepuomnueckas cuctema xumudeckux snaemeHToB JI. WM. MenneneeBa», u3ydeHue
MoJieen KPUCTAJITINYECKUX PEIIETOK, HabmroeHne
Y OMHCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3yioKeHHE MEPOKCHIa BOAOPOa B
NPUCYTCTBUM  KaTaJNW3aTopa, ONPEACIEHUE Cpelbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHUBEPCAIbHOIO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIeHNE MPAKTHUECKON padoThI
«BnusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.




PacuérHrie 3amaun.

Pacuétsl Mo ypaBHEHHUSIM XUMHYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuveckasi xumust

Hewmeranns. [lonoxenue nemeramios B [leprognyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETAJUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa U yriieposa).

XHWMHYECKUE CBONCTBA BAXKHEWUIIMX HEMETAUIOB (TalOTEHOB, cephl, azora, (docdopa,
yIiepoJia U KPeMHUS1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxkenne meraminoB B [lepuoandeckon cucteMe XMMHYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OoOmrue
¢dusznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATPWH, KaiWid, KaJblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, ME/Ib) U UX COCTMHECHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUIGKIIMU «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETa/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHJA ATIOMHUHHS C PACTBOPAMHM KHCJIOT M IEJoYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacu€THbIC 3a1a4H.

Pacuérel maccel BemiecTBa WM 00BEMA Ta30B 1O M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEILIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xumun B obecrieueHun SKOJIOTHYECKOM, SJHEPTeTUUECKON U MUIIEBONM 0€30MacHOCTH,
pa3BuUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOAAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKunii.

[IpencraBnenuss o0 OOMMX HAyYHBIX MPUHIUINAX MPOMBIIUIEHHOTO  TMOTYYSHHS
Ba)KHEHUIITNX BEIICCTB.

YenoBeK B MHpE BEIIECTB M MaTEPHAIOB: BaKHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI0OpEHUSI.

XuMus ¥ 370pOBbE YENOBEKA: IMpaBWJia HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnaparos,
npaBuia 0e301macHoOTo HCTIOJIb30BaHUS MpenaparoB OBITOBOI XUMHUU
B IIOBCETHECBHOM KU3HH.

MexInpeIMETHBIE CBS3U.

Peanuzanus MexnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOIEed M HEOPraHM4EeCKONW XMUMHH B
11-12 xmaccax OCYIIECTBISIETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W MOHATUMN, SBJSIOMIUXCSA CUCTEMHBIMH JIJISl OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC IOHATHS: HAyYHbIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(UKalusi, MNEePUOAUYHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJEINPOBaHUE,
W3MEpPEHHE, SIBJICHHE.

®du3nka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTtHoe
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.




['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TIOJIE3HBIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.
TexHONOrKMsA: XUMUYECKasi NPOMBIIUIEHHOCTb, METAJLTyPIHsl, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nucBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIPpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IUNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI 110 XUMHUU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA30OBAHU A
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHCS
IporpaMM CpeAHero ooiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o01ero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro oouero oOpa3oBaHMs
BBIJICJICHBI CIIEAYIOIIHE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIMMHCS POCCUMCKON Ipa){IaHCKOW HIEHTHYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, INPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME MPABOCO3HAHMS HKOJOTMUECKOW KYyJIbTYpbl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMuHOCTHBIE pPE3YNbTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTHralTCsl B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHM C T'YMAaHHCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIJICHUS
JTUYHOCTH 00YyYaIOIIUXCSI.

JIMuHOCTHBIE pe3yNabTaThl OCBOEHUS IMpeaMeTa «XUMHUSI» OTPaXKarT cHOPMUPOBAHHOCTD
OTBITa TIO3HABATENHHOM M TPAKTHYECKOW MAEATEIBHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLMOHHBIX IpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEJCTaBICHNUS O COLMAIbHBIX HOPMax M MpaBHIaX MEXKIMYHOCTHBIX OTHOIIEHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATETbHOCTH MPU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHnn yaeOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) NAaTPHOTHYECKOTO BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHWSI K HCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMHUU;

YB@KEHHSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTHYECKOTO MPHUMEHEHHSI
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJII0JICHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;



WHTEpeca ¥ T[I03HABATEIbHBIX MOTHBOB B TMIOJYYCHHU U TMOCIEIYIOIIEM aHaln3e
MH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYyallMd, CBS3aHHBIE C XHUMHUYCCKUMHU  SIBIICHUSMH,
U NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIECH C MO3UIUIN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUN ITHX MOCTYITKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHWMAHUS I[IEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnroficHus mpaBui 0e30MacHOro OOpalieHHs] ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWI WHIWBHIYaTbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUH W HENPHITHS BPEIHBIX MPHUBBIUEK (YIIOTPEOJEHUS AITKOTOIISA,
HApKOTUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCSATCILHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLUATbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHKCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JTIOASIM TPyJa U pe3yibTaTaM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaIbHOW TPACKTOPHH O0Opa30oBaHUS,
Oynyiieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

IKOJIOTHYECKH TIeJIECO00Pa3HOT0 OTHOIICHHS K MPUPOE, KaK HCTOYHUKY CYIICCTBOBAHHUS
JKH3HH Ha 3eMiIe;

MOHWMAHHUS TJI00AJBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MIPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUS HEOOXOJIUMOCTH UCTOJIB30BAHUS JOCTHKCHUA XUMUH ISl PEIICHHUST BOITPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BaAHUS;

AKTUBHOTO HETPHUATHS JCUCTBUN, TPUHOCSIIUX BpeA OKPYKAIOMIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HAJIUYUS PA3BUTOTO DKOJOTHYECKOTO MBIIIIEHUS, JKOJOTUYECKOW KYJIBTYPBHI, OIBITa
JESTSIIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI WMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMO(pOoOuH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHEIUPUKA XHMHHA KaK HayKd, OCO3HaHHWS ¢€ poimd B (HOPMHUPOBAHHH
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHUSI 00 OKpYKaroIIeM
MHUpEe KaK O €JIMHCTBE MPHPOJIBI M YeIIOBEKa, B TMO3HAHWW TPHPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpodieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XWMHHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHUCTUYECKOW HAIPABICHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU



KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecrevYeHn: YCIOBHM YCIENTHOTO TPYAA U SKOJIOTHYEeCKH KOM(POPTHOM KU3HU KAKIOTO WiIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTU: TOHMMAHHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh IMOydaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBICHHH OKPYXKAIOIIEro MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHUS JienaTh 00OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C 1EJBIO MOYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS JUIsl PEIICHHS MTpoOiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW MO XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpECa K OCOOEHHOCTSAM Tpylda B pa3audHbix cdepax npodhecCHoHATbHOM
JIeSITCIIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeranpeameTHbie pe3yJbTaThl OCBOCHMSI Y4eOHOro mpenMera «XuMHUs» Ha YpPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HaUUMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MexTIpeIMETHBIE) OOIIIEHAYYHbIC TIOHATHS, OTPAKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIE yueOHbIe JICHCTBUS (mo3HaBaTeNbHEIE, KOMMYHUKaTUBHBIE,
peryisTuBHbBIC), oOecreunBaronye (GopMupoBaHUe (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYarOIIMXCSl ~ MCMOJB30BaTh  OCBOEHHBIE  MEXKIUCIMIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOU U
COLIMAIbHON NPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKAIOT OBNAJACHHE YHUBEPCAIBHBIMH YYeOHBIMH
MMO3HABATEJIbHBIMU, KOMMYHUKATHBHBIMHU U PETYJISSTUBHBIMH JICUCTBUSIMU.

OBiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /IHiCTBUSIMH

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENNbHO (OPMYIHpPOBaTh W AaKTyadU3UpPOBAaTh MPoOJIeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNsaTh el JACSITeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTHKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUIEHUS — BBLACIATH
XapakTepHbIE TPU3HAKKM TIOHSATHH M yCTaHABIWMBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SABIICHUM;

BBIOMPATHh OCHOBAHUS U KPUTEPHUU I KITACCU(PUKAIINK BEIIECTB M XUMHUECKUX PEAKIIHiA;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYyXIeHMsI (MHAYKTHUBHBIC, ACHYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSTh B TpOIlecce MO3HAHMSI, UCTIOJIb3YeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TTPe0o0Pa30BhIBATH MOJIETHHBIC MPECTABICHUS — XUMHYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
XuMudeckas (opMyla, ypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUIS1 BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TTO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHil;

dopmynupoBaTh e M 3aJa4d  WCCICAOBAHUS, WCIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M MPOBEIACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3yibTaT, (OopMYyIUpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
MPOSBIISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOAOB pEeIIeHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4YHO-TIOMYJISApHAs
JuTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dopMynupoBaTh 3alpoCchl U TNPUMEHATh pPA3IUYHBbIE METOJbl IpPU IOUCKE U OTOOpE
uH(pOopMaIii, HEOOXOAUMOI /71 BBIIOJHEHUS YU4eOHBIX 33/1a4 ONpPeAeNEHHOrO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezpcTaBieHus nHpOpMaAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOIB30BaTh HAYYHBIM S3BIK B KauyeCTBE CPEICTBA MpH paboTe ¢ XUMHYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh  BOMPOCHl MO  CYIIECTBY OOCyKJaemMod TemMbl B  XOJe JAMajora
W/WIM JUCKYCCHUHU, BBICKa3bIBaTh WU, (POPMYIMpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHMS IPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpPE3CHTallUel pe3ylbTaTOB MO3HABATEIBHOM JESATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIIPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dbopmyaHpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM TMpPOBEAEHHBIX HCCIEJOBAaHUM MyTEM COIJIACOBAaHUS NO3UIMM B XoJe
o0cyxJeHusI 1 0OMEeHa MHEHUSIMHU.

OsiaieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpezenss €€ UeNU U 3aJladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npe/ularaéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITeNbHOCTM Ha OCHOBE CcaMoOaHalIW3a |
CaMOOLIEHKH.

MHNPEAMETHBIE PE3YJIbTATHI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpaKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOH COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHWUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHMM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (PYHKIMOHANIBHOM TPaAaMOTHOCTH, HEOOXOAUMOM Ui pELICHUs



NPAaKTUYECKUX 3aJad M HKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJISIpHBIH  00BEM,  YIJICpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPIKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE ITOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNHU BAKHEHIIIMX OPraHUYEeCKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM IEATENBHOCTH YEI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOINE IIOHATHS IIPU OIIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUUECKUX BEIIESCTB
Y YpPaBHEHUU XMMHUYECKUX PEaKLMi, U3rOTABJINBATh MOZCIN MOJIEKYJ OPraHMYECKHX BELECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB 110 WX COCTaBYy M CTPOCHHIO K OIpENeN€HHOMY KJIacCy/Tpylme COeIuHeHHN
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJEpXKAlllde  COCIUHEHMs, BBICOKOMOJIEKYISIPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremaruueckoil Homenkiarype (IUPAC), a taxxke
IPUBONUTH TPUBMAJbHBIE HAa3BAaHMs OTIEIIbHBIX OPraHMYECKUX BEIIECTB (ITWUJICH, MPOIUIIEH,
alleTUJICH, STHJICHIJHMKONb, TIHLEPHUH, (EeHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHMS OIpPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHUMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI HPUMEHSTHh MOJOXKEHUS TEOPUU CTPOCHMS OpraHHMYeCcKUX
BeniecTB A. M. bytiiepoBa 11 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3NYECKHUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TJUIEPUH, (EHOI, aleTalbleri1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKH YIJIEBOJAOPOIHOIO ChIPbHA
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI MX MEpepabOTKH U MPaKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh YMEHHMHM MPOBOJUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU MO W3BECTHBIM
macce, 00BEMY, KOJMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WJIH IPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHWK 00 OCHOBHBIX METO/JaX HAy4YHOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUU BEUIECTB M XUMUYECKUX SIBICHUM
(HaOmrofieHHe, UW3MEpPEHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE



XAMHUYECKHUE 3HAHUSA U1l IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalHUsIX, CBA3aHHbBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIIOIATh MpaBUiIa MOJB30BAHUS XUMUYECKOW MOCYAOH H
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIOJHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpallieHUsT OPraHMYEeCKUX BEIECTB MPU HArpeBaHHUH, MOJIYUCHHE ITHICHA U WU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAMU U JIAOOPaTOPHBIM 00OpYyI0BaHUEM, MPEACTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCh YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKU AHAIM3HPOBATH XUMHUYECKYIO HH(OpMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U IpYyrux);

c()OPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa JKOJOTHYECKU IEIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKalolllel NPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUSI HA KUBBIE OPraHU3MbI
ONpeleNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrnocoObl YMEHBIICHUS] U TPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YeJI0BEKa;

JUIs OOY4YaIOMIMXCSI ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYYAFOIIUXCS: YMEHHE UCITOJIb30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux Gopmyit.

11-12 KJIACCw1

[IpenMeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmiass M HeOpraHuyeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJICTABICHUI: O XHUMHUYECKOM COCTaBJISIONICH E€CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUSI U KYJIbTYpPhl JMYHOCTHU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
peuieHus: TPaKTUYECKHX 3a/7ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIATAIONINE
NOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pEIIETKa, THUIbl XWMHYECKHX  pEaKUuid, pacTBOp, BJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTH
XUMHUYECKOW  peaklM, XHUMHYECKOE€  paBHOBECHE), TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTHH MPU XHUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
Je)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SBIICHHI,
dakTosornuecKrue CBEeJECHUSI O CBOWMCTBAX, COCTaBe, MOTYyYECHUH M O€30MaCHOM HCIIOIh30BAaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUYIECKOMN JCATEIHPHOCTH YEIIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TOHATUH, YCTAaHABIMBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIWE MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOH30BaTh XUMHUYECKYIO CHMBOJHMKY IS COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYyI0 HOMEHKIATYpy
(IUPAC) u TtpuBHajbHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,



VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeramiéHas H3BECTb, MUTHEBAas COJA, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHHUH OIPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAUIMYECKOW PEMIETKHM KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJICKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIIMBATH NMPUHAICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIJIACCY/TPYIIe COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  pPAacCKphIBaTh CMBICHT  MepHOAMYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPHUPOBATH €ro CHUCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh dJICKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMHUYECKHUX 3JeMEHTOB /l.
U. MenzerneeBa, MCHOJb3Ys TOHATHS «S-, P-, O-37€KTPOHHBIC OpPOUTAINY, «IHEPreTUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o mnepuojam u rpynnaMm llepuoanmdeckoil CUCTEMBbI XMMHUYECKUX 3JIEMEHTOB /l.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHUYECKHE PEAKIUU MO Pa3IU4HbIM
OpU3HAaKaM (YUCITy W COCTaBy pEarupyromux BeIIeCTB, TEIUNIOBOMY 3G (EeKTy peaxiuH,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUH COCTAaBJISITh YPABHEHUS PEaKLUN Pa3JIMYHBIX TUIIOB, MOJIHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkuu UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJIUTH PEAKIUH, MOATBEPKIAAIONINE KAa4eCTBEHHBIH
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABAThb OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMH pPacKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaKIu OT
pa3iaMyYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUECKHE MIPOIECCHI, JIEIKAIIHNE B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke C(HOPMHUPOBAHHOCTh
MpeJCTaBIeHU 00 OOIMX HAy4YHBIX MPUHIHUIAX W SKOJOTHYECKHX MpOoOJieMax XUMHUYECKOTO
IIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCHOJIB30BAHUEM TMOHITHS
«MaccoBasi JI0Jisl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO0 W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACChI BEILIECTB, IIPEBPAILCHUSA U COXPAHEHUS DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUW I[IJIAHUPOBATh M BBIMOIHATh XUMHYECKHHA SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAITBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB



Ha CKOPOCTh XHMHUYECKOW PEaKIM, peaklud MOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluy Ha
cynbhar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PElIEHUE SKCIIEPUMEHTATbHBIX
3aau no Temam «Metamie» U «Hemeramibl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKH
0e30MacHOCTH MpU 00pallIeHUH C BEIIECTBAMH U JIa0OPATOPHBIM 000pYyI0BAaHUEM, MPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peaxuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHATM3UPOBATH XUMHUYECKYI) HH(OpMAIIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHMKAluu, WHTepHET u
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIlled MPUPOIHON Cpelibl, OCO3HABATH ONACHOCTh BO3JIEHCTBHS HA JKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi OOYy4YarOUIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUNX OOYYAFOIIUXCS: YMEHHE UCIIOJIb30BATh PElIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanmne KommyectBo yacos OCHOBHBIC BHJIBI JIESITEIILHOCTH DJIEKTPOHHBIE
n/m pa3liesioB U TEM Bcero | Kontpon | Ilpaktuue (mudpoBkIc)
MpOTrpaMMBbI BHBIE CKHE oOpa3oBarebHbIE
paboThI paboThI pecypcsl

Pasznea 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMUM

1.1 | Ilpenmer 3 PackppiBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBIATh UX XapaKTEpHBIE
OpPraHUYECKON XUMHHU. IPU3HAKK), YCTAHABIUBATh UX B3aUMOCBS3b. [[pUMEHSTDH 1OJI0KEHUS
Teopus crpoeHus TEOpPUH CTPOCHMsI opraHuyeckux BemecTB A. M. byrtiepoBa mis
OpPraHMYECKHUX OOBSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa MU
coenquHeHuilt A. M. cTpoeHus. Mcnonb30BaTh XUMAYECKYIO CUMBOJIMKY JUISl COCTaBICHUS
Bbyrneposa MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON)

dopMyn opraHudeckux BemiecTB. Onpenensarts BUAbl XUMHYECKOU
CBA3U (OJIMHApHBIE, KpaTHbIE) B OPraHUYECKUX COEAMHEHUSX.
PackpelBaTh  posib  OPraHMYECKOM  XMMHM B IIPHUPOJAE,
XapaKTepU30BaTh €€ 3HAYECHUE B XKU3HU YEJIOBEKA, WIIOCTPUPOBATH
CBA3b C JpyrumMu Haykamu. Halmiomate ©  omuchIBaTh
JIEMOHCTPAIlMOHHBIE ONBITHI; TPOBOIUTH U OMUCHIBATH 1a0OPATOPHBIE
OTBITHI U IPAKTHYECKHE PabOThI

Hroro no paszneny 3

Pa3nea 2. YraeBogopoasl

2.1 | llpenenbHbIe 2 PackpbIiBaTh CMBICI 3y4aeMbIX MOHATUH (BBISBIATH UX XapaKTEpHBIE
YIJIIEBOIOPOABI — IIPU3HAKM), YCTAHAaBIMBaTh WX  B3aUMOCBS3b, MHCIIOJIb30BATh
aJIKaHbl COOTBETCTBYIOILIME TOHATUS IPU OINUCAHUU COCTaBa, CTPOCHUS U

2.2 | HenpenenbHble 6 1 [IpEBpAILCHUI OpPraHUYECKUX  COEIMHEHHUH. Hcnonbe3oBate
YTI€BOIOPOABL: XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHHS MOJIEKYJSIPHBIX H
AJIKEHBI, aJIKa/INEHBI, CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHON) (HOPMYT OpraHuYEeCKUX
AJIKUHBI BEIIECTB.  YCTaHABIMBATH  IPUHAUIEKHOCTH  BEHIECTB K

2.3 | ApoMaTHueckue 2 OINPEAEIEHHOMY KJacCy YIJIEBOJOPOJOB IO COCTaBYy M CTPOEHHIO,
YTJIEBOJOPOBI Ha3bIBaTh HUX TI0 CHUCTEMaTHYEeCKOM HOMEHKIAType; TPUBOAUTH

TPUBUAJIbHBIE Ha3BaHHUS OTJIENbHBIX IIpeIcTaBUTENEN

yriaeBo1opoaoB. Onpenensts BUAbl XUMUYECKON CBSI3M B MOJIEKYJaxX




YIJIEBOAOPOIOB;  XapaKTEPHU30BaTh 3aBUCHMOCTh  PEaKIHOHHOU
CIOCOOHOCTH YIJICBOJIOPOJIOB OT KPAaTHOCTH KOBAJICHTHOW CBS3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE, NMPUMCHEHHE, (H3UYECKUE MU
XHUMHUYCCKUC CBOfICTBa, Ba)KHefIHlHe CHOCO6BI HOHy‘IeHI/ISI THUITNYHBIX
NpEJCTaBUTENICH pas3IHYHBIX KJIaCcCOB  YIJICBOJOPOIOB (METaHa,
dTaHa, ITHWIICHA, alleTWIeHa, OyraaueHa -1,3, OeH30y1a, TOIyoIa).
BBISIBIATE  T'€HETHUYECKYIO CBS3b MEXKAY YIJIEBOAOPOJAMH |
HOIITBep)KI[aTB eé HAaJINYHUC ypaBHCHI/IHMI/I COOTBeTCTBYIOHII/IX
XMMHYECKHX PEaKIUil ¢ UCIOIb30BAHHEM CTPYKTYPHBIX (hOpMyII

2.4

[IpupoHbIE HCTOYHUKHU
YIJI€BOIOPOAOB U UX
nepepaboTka

XapakTepu30BaTh HCTOYHHUKH YIJIEBOJOPOJHOTO CHIPhS (HE(TBH,
HOPUPOJHBII ra3, yroib), CiocoObl UX MepepaboTKH U MPAKTUYECKOE
NPUMEHEHHE TOy4aeMbIX MPOAYKTOB. MCIonb30BaTh €CTECTBEHHO-
Hay4HbIE METO/Ibl [TI03HAHUS — IIPOBE/IEHUE, HAOI0ACHNE U OITUCAHNE
XUMHYECKOIO  3KclepuMeHTa  (1abopaTOpHBIE  OMNBITHI U
npakTuueckue padotel). CiieoBaTh MpaBuiaM 0e30MacHoil paboThl B
nabopaTopud TpPU  HUCIIONB30BAHUM XUMHUYECKOW TIOCYIBI U
00OpyIOBaHUs, a TaKXe MpaBUiIaM OOpAIleHUs C BELIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSMHU BBIITOJHEHHS JJAOOPATOPHBIX OIBITOB
U MPAKTHUYECKUX pabOT MO MOJTYYEHHUIO M M3YyYEHHIO OPraHUYECKUX
BemiecTB. [IpeacTaBisaTh pe3ynpTaThl SKCIIEpUMEHTa B (popMe 3armcu
YPaBHEHHH COOTBETCTBYIOIIMX pEaKIUi M JenaTb BBIBOJBI Ha MX
ocHoBe. [IpoBOIUTH BBIYMCICHUS IS OMpPEIENICHHUs] MOJICKYIISIPHOM
(GOopMyJbl OPraHMYECKOTO BEIIECTBa, MO YPAaBHEHMIO XUMHYECKOM
peaxiuu.

CaMmocTosITeIbHO  IJIAHMPOBATH u OCYILIECTBIIATh CBOIO
MO3HABATENBHYIO JESITEIbHOCTh, NMPUHUMATh AKTHBHOE y4acTHE B
IpynInoBol y4eOHOH AesITeNbHOCTH
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Pasnea 3. Kuciopoacoaep:xanue oprannyecKue

COCIMHCHU A

3.1

Cnuptel. Denon

3

3.2

ATNbJErUabl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3(upbl

7

1

PackppIiBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBISATH UX XapaKTepHbIE
NPU3HAKM), YCTAHAaBIMBaThb WX  B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHS IPU OMNHMCAHUM COCTaBa, CTPOEHUS W
IIpEBpAILCHUI OpraHUYeCKUX COCIMHECHU. Hcnonws3zoBats




3.3

VriieBoab!

XUMHYECKYI0 CHUMBOJIUKY JJIsi COCTaBJIEHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEéPHYTOH, COKpamEHHON) (HOpMYII OpraHuIeCKUX
BEIIECTB.  YCTaHABIMBaTb  IMPUHAUIEKHOCTb  BELIECTB K
OIPEEIEHHOMY KJacCy IO COCTaBy M CTPOEHMIO, Ha3blBaTh WX IO
CHUCTEMaTHYeCKOW  HOMEHKJIAType;  HPUBOAUTH  TPUBHAJIbHBIC
Ha3BaHMsI  OTHAEJIbHBIX IPEACTABUTEIEH  KHCIOPOJCOAEPKALIUX
COeMHEHUH. XapakTepu3oBaTb COCTaB, CTPOEHUE, IPUMEHEHHE,
¢u3znyeckue W XUMHYECKHE CBOMCTBA, Ba)KHEHIINME CIOCOOBI
NOJY4YeHUs THUIMYHBIX IPEJICTaBUTENECH  PA3JIMYHBIX  KJIACCOB
KHCJIOPOJICOIEPKALIUX COEIMHEHUN (MeraHoua, JTaHoJja,
rouiepuHa, ¢enona, QopManbaeruja, aueTaabAeruia, YKCYCHOH
KHCJIOTBI, TJIIOKO3bl, Caxapo3bl, Kpaxmaia, LEJUII0JI03bl); BbISBISTH
IEHETHUYECKYI0 CBSI3b MEXJIy HMUMHU M IOATBEPXKIaTh €€ Haluuyue
YPAaBHEHHSIMH  COOTBETCTBYIOIIMX  XHMHUYECKHX  pEaKkIuid ¢
UCIOJIb30BAaHUEM  CTPYKTYpHbIX (opmyn. OmnucelBaTh COCTaB,
XUMHYECKOE CTPOEHHE M NMPUMEHEHHUE XHPOB, XapaKTEPU30BaTh MX
3HAYeHUEe IS OKU3HENESITEIbHOCTH opraHu3MoB. (Oco3HaBaTh
OMAaCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBI OIPEIEICHHBIX
OpPraHMYECKHUX BEIECTB, IMOSCHATh Ha TpUMepax  CIOCOObI
YMEHBIICHUSI W TIPEJIOTBPAIICHUS WX BPETHOTO BO3JCHCTBUSA Ha
OpraHusM yenoBeka. VCroib30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — MpOBeJeHUE, HAOIIOJACHHE U ONHCAHHE XUMHYECKOIO
JKCIepUMeHTa (Ja0opaTOpHbIE OMBITHI M MPAKTUYECKHE DPAOOTHI).
CnenoBarh mnpaBwiiaM 0Oe30macHOil paboTel B jabopartopuu Mpu
UCMOJIb30BAaHUU XUMHMYECKOH TMOCYIbl M OOOpYNOBaHMS, a TaKxkKe
npaBwjiaM  OOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLMSMHU  BBIMOJIHEHUS  JIaDOpPAaTOPHBIX  OMNBITOB U
NPaKTUYECKUX PAa0OT IO TONYYEHUI0 W H3YYEHHUIO OPraHWYEeCKHUX
BemiecTB. [IpeacTaBisaTh pe3ynpTaThl SKCIIEpUMEHTa B (popme 3anucu
YpaBHEHHI COOTBETCTBYIOIIMX PEAKIMiA W JeNaTh BBIBOJIBI HA HX
ocHoBe. [IpoBOIUTH BBIYMCIIECHUS AJIS ONpPEENICHUs] MOJIEKYISPHOM
(bopMyIibl OPraHUYECKOTO BEIIECTBA, MO YPaBHEHUID XUMHYECKOU
peakiuu. CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISITH CBOIO




IIO3HABATEIIBHYIO JEATEIbHOCTh; IIPUHUMATh AKTUBHOE Y4YacTHE B
IpyNInoBol y4eOHOH AeITeIbHOCTH
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Pa3znen 4. A30Tc0nepmamne OPraHu4e¢CKue COCINHCHUSA

4.1

AMUHEL
AMHUHOKHUCIIOTHL. benku

PackpbIBaTh CMBICIT U3y4aeMbIX HOHATHH (BBIABIATH UX XapaKTEPHbIE
IPU3HAKM), YCTAHAaBIMBaTh WX  B3aUMOCBSI3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATUSA IIPU OINHCAHUM COCTAaBa, CTPOCHUS U
MPEBPALLCHUI OPTaHUYECKHUX COEIMHEHUM. Hcnonb3oBarb
XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHUS MOJIEKYJISIDHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOW) (HOPMYT OPraHUIECKUX
BeniecTB. OnpenensaTh NPUHAIIEKHOCTb BEUIECTB K OIPENEICHHOMY
KJIacCy 10 COCTaBy U CTPOEHUIO, HA3bIBaTh MX 10 CUCTEMaTHYECKON
HOMEHKJIAType; NPUBOAUTH TPUBHUAJIBHBIE Ha3BaHUS OTHEIIBHBIX
IpeacTaBuTeNne. XapakTepu3oBaTb COCTaB, CTPOCHUE, IPUMEHEHHUE,
du3nyeckue W XUMHUYECKHME CBOMCTBA, Ba)XKHEWIIME CHOCOOBI
MOJIyYEHUs TUITUYHBIX IpesicTaBuTeNen a30TCOAEpKALINX
COeJMHEHUH (MeTuIaMuHa, IMiuHa, OesnkoB). ONUCHIBATH COCTAaB,
CTPYKTYpY, OCHOBHBIE CBOMCTBa O€JIKOB; MOSCHATH Ha IMpUMeEpax
3HayeHue OeIKOB /s oOpraHu3Ma 4esjoBeka. lcmonb3oBarh
€CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAa0JII0/1aTh U ONUCHIBAThH
JEMOHCTPALMOHHBIM KCIIEPUMEHT. CaMOCTOSITENILHO TUIAHUPOBATh U
OCYIIECTBIISITh CBOIO I103HABATENbHYIO JEATEIbHOCTh; MPUHUMATH
AKTUBHOE y4YacTHE B IPYNIOBOM yueOHOM NesITeIbHOCTH

Uroro no pazneny

3

Paspnen S. BeicokomoJieRy st

HbIC COCAMHCHUSA

5.1

[Tnactmaccel. Kayuyku.
Bosokna

2

Brnaners u3y4aeMbIMM XMMHUYECKUMHU IOHATHSMHU: PAaCKPBIBATh
CMBICTT HM3Yy4Ya€MbIX TOHSATUH M TPUMEHATH O3TH TOHATHS TpHU
OINMCAHUU COCTaBA U CTPOCHMS BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKHUX
BEIIECTB, I OOBACHEHHS OTACIbHBIX (PAKTOB ¥  SBJICHHIA.
Hcnonp30Barh  XMMUYECKYH)  CHUMBOJMKY Ul COCTaBJIEHUS
CTPYKTYpPHBIX  (OpMYJ  BEIIECTB W  ypPaBHEHHH  peakiui
MOJIMMEPU3ALMHU U TOJMKOHIeHcauuu. ONUChIBaTh COCTaB, CTPOEHUE,
OCHOBHBI€ CBOWMCTBA Kay4yKOB, Han0oJiee pacpOCTpaHEHHBIX BHUJIOB




IUIACTMAcC, BOJIOKOH; IIPUMEHEHHE B Ppa3JIMYHBIX OTPaciiiX.
Hcnonp30BaTh  €CTECTBEHHO-HAy4YHbIE  METOABI  IIO3HAHUS  —
Ha0JII0AaTh M ONMCHIBATh JEMOHCTPALIMOHHBIN SKCIEPUMEHT
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO 34 3 2
YACOB I10 ITPOTPAMME
11 KJIACC
Ne HaumenoBanue KonuuecTBo yacos OcHOBHbIE BUIbI I€ATEIBHOCTU DNEeKTPOHHBIE
/11 pa3zenoB U TeM Bcero | Konutpo | Ilpakruuec (tmdpoBEIe)
IIPOrpaMMBbl JbHBIE KHe o0Opa3oBaTesibHbIE
paboThI paboTHI pecypchl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
1.1 | Crpoenue aTOMOB. 3 PackpbIBaTh CMBICIT U3y4aeMbIX HOHATHUH (BBISIBIIATh UX XapaKTepHbIE
[leproauueckuii 3aKoH MIPU3HAKK), YCTAHABIMBaTh WX B3aMMOCBA3b. PacKpbIBaTh CMBICIH
u Ilepnonnueckas nepuogudeckoro 3akona Jl. 1. MenneneeBa u 1eMOHCTPUPOBATh €r0
CUCTEMA XMMHYECKHUX CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO M  IPOrHOCTHYECKYIO
anemenToB /l. 1. ¢yHkuuu.  XapakTepu3oBaTh  AJIEKTPOHHOE CTPOEHHE AaTOMOB
Menpeneena XMMHYECKHX 3JIEMEHTOB 1—4 1MeproIoB, UCTIONb3Ys MOHATHS S-, P-, d-
JIEKTPOHHBIE OpOWTaNu, »JHepreTuyeckue YypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHMUECKHUX AJIEMEHTOB U UX
COCIMHEHMI 10 nepuojaM u rpynnam Ilepuonnueckon cucremsr Jl.
. MenneneeBa
1.2 | Ctpoenue BemiecTna. 4 PackpbiBaTh CMBICI N3y4aeMbIX MOHATUH (BBIICIATH UX XapAKTEPHBIE
MHuoroo6pasue MPU3HAKKA) W TMPUMEHSTh 3TU IMOHATHS IpPHU ONUCAHUU COCTaBa U
BEIIECTB CTPOEHUS BEILIECTB, JUIsl OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SBJICHHUH.
1.3 | Xumuueckue peaxiim 6 1 1 Onpenensitb BUABI XMUMHYECKON CBSI3M (KOBaJEHTHOM, HWOHHOM,

METaJNINYECKOH, BOJIOPOJIHOI) B COEJIMHEHUSX; THUI
KPUCTAIJINYECKON pEIIETKH KOHKPETHOro BemecTBa. Omnpenensrtsb
BAJICHTHOCTb M CTENEHb OKHUCJIEHHS XHMHUYECKHUX JJIEMEHTOB B
COEIUHEHUSX Ppa3IMYHOro cocTtaBa. IIpoBOAWUTH BBIYUCIEHUSA C
HCIIOJIb30BAHNUEM TOHATHUS «MAcCcoBasi JOJIS BEIIECTBA B PAacTBOPE».
Brnagerp wu3ydyaeMbIMM XUMHYECKMMH TOHATUAMU. OOBSICHATH




3aBHCUMOCTh CKOPOCTH XHMHYECKOW pPEaKIUUu OT Pa3IUYHbIX
¢dakTopoB. Ormpenenars  XapakTep CMELUICHHS XHMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETrO BO3AeHCTBUS (npuHIHUI Jle
atenbe). CocTaBidATh ypaBHEHHMS pPEAaKIMM pa3IW4HbIX THIIOB;
MOJTHBIE M COKpAIIEHHBIC YpaBHEHHS pEaKIUii HOHHOTO OOMEHa,
YUUTHIBASL YCIOBHA, MPH KOTOPBIX 3TH PEaKIUH HAYT 10 KOHIA.
Hcnonp3oBaTh  €CTECTBEHHO-HAYYHBIC  METOABI  TO3HAHUS  —
MpOBE/ICHNE, HAOIOICHNE U ONMCAaHUE XMMUYECKOTO IKCIIEPUMEHTA
(IeMOHCTpaMOHHBIE W J1a0OpaTOPHBIC OIBITHI, MPAKTHYECKHUE
paboThl): 1O OMPEACIICHUIO CPEeAbl BOJIHBIX PACTBOPOB BEIIECTB,
peakiuii MOHHOTO OOMEHA, BIIMSHUIO PA3JIUYHBIX (AKTOPOB Ha
cKopocTh peakiuii. Ciie0BaTh MpaBUiaM MOJIb30BAHMS XUMUYECKON
nocymoii u  yabopaTopHbIM  oOopynoBaHueMm. I[IperncraBisiTh
pe3yabTaThl XMMHYECKOTO OJKCIepUMeHTa B (opme 3amucu
YPaBHCHHI COOTBETCTBYIOIIMX PEAKIMid W JejaTh BBIBOJBI HA HX
ocHoBe. IIpoBOAWTH BBIYUCICHHS 1O YPaBHEHHSAM XHUMHYECKUX
peaKIMii, B TOM YHUCIIe TEPMOXHUMHUYECKHE PACUETHI
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Pa3nea 2. Heopranuyeckasi Xumust

2.1 | Merajuibl

4

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBIICNATH UX XapaKTEpHbIE
NPU3HAKM) U TPUMEHSTHh 3TH TOHATHS NPU OIMUCAHUU COCTaBa U
CTPOEHHS BELECTB, JUIsl OOBACHEHUS OTAENIbHBIX (PAKTOB U SBICHHM.
OOBsicHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
JJIEMEHTOB — METAJUIOB U MX COCIMHEHHM C Y4ETOM CTPOEHUS MX
aTOMOB M mojoxeHus B Ilepumonnyeckoil cucrteMe XUMHUYECKHX
anementoB J[. M. MenneneeBa. XapakTepus3oBaTb (ONHMCHIBATh)
o0mue XHMMHUYECKHE CBOHCTBA METAJUIOB, MX  BaXHEUIIHMX
COEIMHEHMH, MOJATBEPXkAAasl ITO OINHCAHHWE INPUMEpPaMU YpaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKHX pEaKLUi; NPUMEHEHHE METAIIJIOB B
pa3IMYHBIX O0JIACTSAX, a TAaKXKE HCIOJIb30BAHHME HX MJIs CO3JaHUs
COBPEMEHHBIX MaTepUaloB U TEeXHOJOrHi. OMNHUCBHIBATH CIIOCOOBI
3alUTBl  METAUIOB  OT  KOpPpOo3WH. PackpeiBaTh  CYIIHOCTB
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui IIOCPEJCTBOM




COCTaBJICHHUSI JIEKTPOHHOro OanaHca 3Tux peakuui. IIpoBoauTh
peakuuy, IOATBEPKIAIOIINE XAPAKTEPHbIE CBOWCTBA H3y4aeMBbIX
BELIECTB, pPAacClO3HABaTb ONBITHBIM IIYTEM HOHBI  METAJLIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PacTBOpax. Mcrnomab30BaTh €CTECTBEHHO-
Hay4YHbIE METO/Ibl I03HAHMSI — IPOBE/IEHUE, HAOJIIOJICHUE U OITMCaHHE
XUMHUYECKOTO JKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U JTAOOpaTOpPHBIC
ONBITHI, THpakTudyeckue pabotsl). [IpencTaBiATe  pe3yabTaThI
XUMHUYECKOIO 3KCIepuMeHTa B (opMe 3alucu  ypaBHEHHU
COOTBETCTBYIOIIUX PEAaKLUi M JAeJaThb BBIBOJbI HAa HMX OCHOBE.
CnenoBaTh MpaBWiIaM MOJb30BAaHUS XMMHMUYECKOH MOCyAoH U
nabopaTopHbIM  00opynoBaHMeM. [IpoBOAMTH  BBIYMCIEHHUS IO
YPaBHEHUSAM XUMHUECKHUX peakiuil. CaMOCTOATENbHO MIJIaHUPOBATh U
OCYILIECTBIIATh CBOK ITO3HABATENIbHYIO JEATEIbHOCTh; NPUHUMATH
AaKTUBHOE Y4acTHe B IPYNNOBOM y4eOHOH J1eTeNbHOCTU

Wroro no pazneny 4
OBUIEE KOJIMYECTBO 17 1 1
YACOB 110 ITPOI'PAMME
12 KJIACC
No HanmeHnoBanme KommuecTBO wacoB OcHOBHBIE BUOBI ACATCIIBHOCTHU 3H€KTpOHHBI€
n/m pa3zienoB U TeEM Bcero | Kontpo | [Ipaktuuec (dpoBeIe)
IPOTrpaMMBbI JIbHBIE KHe oOpa3oBaTeNbHbIC
paboThI paboThI pecypcsl
Pa3nea 2. Heopranuyeckasi Xumust
2.1 | Meramibt 2 1 PackpbiBaTh CMBICI H3y4aeMbIX MOHATUH (BBIICIATh UX XapaKTEpHbIE
(MpoaoKeHe) NPU3HAKK) U TPUMEHATh 3TH TOHATHS NPU OIMUCAHUU COCTaBa M

CTPOEHHUS BELLECTB, JUIsl OOBACHEHUS OTAENIbHBIX (PAKTOB U SBICHHM.
OOBscHATH O0LIMEe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB
3JIEMEHTOB — METAJUIOB M MX COEIMHEHHM C Y4ETOM CTPOEHHUS HX
aTOMOB M MojoxeHuss B Ilepmonnyeckoil cucteMe XUMHUYECKHX
anementoB J[. M. MenneneeBa. XapakTepus3oBaTb (ONHCHIBAThH)
o0mue XHWMHUYECKHE CBOHCTBA METAJUIOB, MX  BaXHEHIIHMX
COEIMHEHMH, MOJATBEPXKAAsl ITO ONHCAHHWE INPUMEpPaMU YpaBHEHUU




COOTBETCTBYIOIIUX XMMHYECKHX pEaKLUUi; IPUMEHEHUE METAIIIOB B
PAa3JINIHBIX O6HaCT$IX, a TAaKXKXE HCIOJIb30BAaHHUC HUX 4 CO3OaHUA
COBPEMEHHBIX MaTepUaloB M TEXHOJOrWi. OINHUCBIBaTh CIIOCOObI
3alMTBl  METAUIOB  OT  KOpPpo3uHM. PackpeiBaTh  CYIIHOCTH
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuin IIOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOrO OanaHca 3TuX peakuuil. I[IpoBomuTh
peakuuy, IOATBEPXKAAIOIME XapaKTEpHbIE CBOWCTBA M3y4acMbIX
BCUICCTB, paciio3HaBaTb OIIBITHBIM HYTGM HMOHBI MCTAJIJIOB,
IIPUCYTCTBYIOIKE B BOAHBIX pacTBopax. Mcnoip30BaTh €CTECTBEHHO-
HAyYHBIE METOJIbI TO3HAHMSI — IPOBEICHUE, HAOIIOJICHUE U OITMCAHHE
XMUMHUYECKOI'0 3KCIIEPUMEHTA (JIEMOHCTpAIMOHHBIE U JIAOOpaTOpHbIE
ONBITHI, MpakThueckue padotel). IlpencraBndars  pe3yabTaThl
XMMHUYECKOTO  JKCIepuMeHTa B (GopMe 3aluCH  ypaBHEHUH
COOTBCTCTBYIOIIHUX peaKm/Iﬁ 1 acjdaTb BbIBOJbI Ha HX OCHOBC.
CnenoBarp IpaBWiIaM IOJb30BaHUS XMMHMUYECKOM IIOCYAOHM U
naboparopHbIM  oOopymoBaHueM. [IpOBOIUTH BBIYUCICHUS II0
YPaBHEHUSIM XMMHUYECKHUX peakiuil. CaMOCTOATENbHO MIJIaHUPOBATh U
OCYHICCTBJIATE CBOIO IMO3HABATCIBHYIO ACATCIIBHOCTH, IPUHUMATDH
aKTHUBHOE Y4YaCTHE B IPYNIOBON y4eOHOW NesITeIbHOCTH

2.2

Hewmeraiel

2.3

CBs3b HEOPTaHUYCCKUX
N OPraHn4YCCKUX
BCIICCTB

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBIICIATh UX XapaKTEpHbIE
NPU3HAKM) U TPUMEHATh 3TH TOHATHS NPU ONUCAHUU COCTaBa U
CTPpOCHUSA BCUICCTB, AJIA 00BICHEHHUS OTACIBbHBIX q)aKTOB W SIBJICHHH.
OOBscHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
HEMETAJUIOB M MX COCAVNHEHUN C YYETOM CTPOEHHUS HX aTOMOB H
nosiokeHus B Ilepuonnyeckoil cucTeMe XMMHUYECKUX AJIEMEHTOB /I
W. MenpeneeBa. XapakTepu3oBarh (OMUCHIBATh) O0IIME XUMUYECKHE
CBOMCTBA HEMETAJUIOB, MX BAXKHEHIIMX COEIMHEHUH, MOATBEpKIas
3TO  ONHMCaHWE MpPHUMEpaMU  YPaBHEHHM  COOTBETCTBYIOIIMX
XUMHUYECKHUX peaklMid. XapaKTepu30BaTh BIMSHUE HEMETAJJIOB U UX
COG)II/IHeHI/Iﬁ Ha JKHBBIC OpPraHMU3Mbl; OIHWCBIBATH INPUMCHCHHE B
pa3NUYHBIX 00JAcTAX NPAKTUYECKOH JEATENIbHOCTH YeJOBEKa.
[TonTBepkaath  CyHIECTBOBAHWE TE€HETUYECKOM  CBSI3M  MEXIY
HEOPraHWYECKMMH  BEUIECTBAMH € TIOMOIIBIO  YPAaBHEHMMU




COOTBETCTBYIOLMX XMMHMYECKMX peakuuid. PacKkpblBaTh CyHIIHOCTb
OKHUCJINTEIbHOBOCCTAHOBUTEIbHBIX peaxkuui IIOCPEACTBOM
COCTaBJIEHUsS JIEKTPOHHOro OanaHca 3Tux peakuuil. IIpoBoauTh
peakuuy, IOATBEP)KIAIOLIUE XapaKTepHbIE CBOMCTBA H3y4aeMbIX
BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM aHUOHBI, IPUCYTCTBYIOLIUE
B BOJHBIX pacTBopax. Mcrosib30BaTh €CTECTBEHHO-HAYYHbIE METOIbI
NIO3HAHUS — IPOBEJCHUE, HAOJIIOJICHUE U OINUCAHHE XMMUYECKOIO
9KCIIEPUMEHTA (JEMOHCTPALlMOHHBIE M  JIaDOpaTOpPHBIE  OIBITHI,
npaktuyeckue pabotel). llpeacraBnarh pe3ynbTaThl XMMHUYECKOIO
SKCIepUMeHTa B (OopMe 3amicH ypPaBHEHHWH COOTBETCTBYIOIIUX
peakuMii W AenaTth BBIBOJAbl Ha MX ocHoBe. CienoBaTh IpaBUiIaM

I10JIb30BaHUS XUMHYECKON IIOCy 101 u 71a00PaTOPHBIM
obopynoBanueMm. IIpoBoIuTH  BBIYMCIEHUS 1O  YPaBHEHUSIM
XuMHUeckux  peakuuidl.  CaMOCTOSTENbHO  IUIAHUPOBAaTH U

OCYLIECTBJIATH CBOK IIO3HABATCIIBHYIO JACATEIBHOCTb, IPUHUMATh
AKTUBHOE Y4acTHE B IPYNIOBON y4eOHOM 1eATeNbHOCTH
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Pa3gea 3. Xumus 4 s;Ku3Hb

3.1

XUMUS U )KU3Hb

PackpsiBaTh pojb XMMUU B PEIICHUH YHEPreTUUYECKHUX, CHIPHEBBIX U
OKOJIOTUYECKUX TPOOJIEM YelIOBEYECTBa, OIKUCHIBATH OCHOBHBIC
HalpaBJi€HUsT PAa3BUTHS XUMHUYECKOM HAyKH M TEXHOJIOTHH.
[IpumensaTs mnpaBuia 0€30MacCHOrO OOpalIeHHs C BELIECTBaMH,
WCIIONBb3YEMBIMU B TIOBCEAHEBHOM >KM3HU, NpaBWa IOBEJICHUS B
Lensix cOepexeHus 370pPOBbS U OKPYKAIOIIEH MPUPOAHOU Cpebl;
MOHMMAaTh Bpesa (OMacHOCTb) BO3JEHCTBHUSI Ha >KMBBIE OpPTraHU3MBI
ONpEACNICHHbIX BelecTB cMbica mokaszarens IIJIK, moscHsaTe Ha
MpuMepax CIoCOObl YMEHBIIEHUSI W MPEIOTBPALEHUS HX BPEIHOTO
BO3JICUCTBUS.  AHaIuM3UpoBaTh W KPUTHUYECKH  OIICHUBATH
MH(OPMALIMIO, CBSI3aHHYI0O C XUMHYECKUMH TMpoIeccaMd U UX
BIIMSIHUEM Ha COCTOSIHUE OKpyKarmomeh cpenpl. Mcmonb3oBath
MOJIyYeHHBbIE 3HAHHS W TpeACTaBleHUs o cdepax IesATEIbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTHSMH, KaK OCHOBY
JUIsT OpHEHTallud B BBIOOpEe cBoed Oynymied mpodeccnoHanbHOMI




IIyTH €€ peleHus

nesteapHOCTH. [IpuHMMaTh ydactue B OOCYKACHHHM MPOOJieM
XMMHYECKOM M SKOJIOTMYECKOW HAIPaBJICHHOCTH,
COOCTBEHHYIO TMO3HMIMIO IO MpoOJieMe W Tpeajaratb BO3MOXKHBIC

BBICKA3bIBATh

Hroro no paszneny 4
OBILIEE KOJIMYECTBO 17 1 2
YACOB I10 ITPOTPAMME
ITOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos [Hara JlomamHee 3ananue OJNEKTPOHHBIE
/o U3y4EHUs U poBkIC
Bcero | Konrponsubie | Ilpaktuueckue 10A o0Opa3oBaTenbHbIC
paboTHI paboThl pecypchl
1 [Ipenmer opraHn4eckoi XumMuu, €€ 1 N3yuuts § 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
2 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHU 1 N3yuuts § 2
A. M. BytnepoBa, €€ OCHOBHBIE ITOJIOKEHHUS
3 [IpencraBnenue o knaccupukaum 1 N3yunts 3anucu B
OpraHMueckux Bemects. HomeHnknarypa TeTpann
(cucremaTHuecKasi) U TPUBHAJIbHbIE Ha3BaHUS
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKHI 1 W3yuuts § 3 1o
pan paznena
«Dusnyeckue n
XUMHUYECKHE
CBOMCTBA aJIKAHOB
5 MertaH 1 3TaH — NPOCTEUIINE NIPEACTABUTEIN 1 W3yuuts § 3 1o
AJIKaHOB KOHIIa
6 AJIKEHBI: COCTaB M CTPOEHUE, CBONWCTBA 1 N3yuurts § 4.
7 OTHJEH U NPOMUIEH — IMpOCTENIINe 1 N3yuuts 3anucu B
IPEJICTAaBUTENIN AJTKEHOB TeTpaau
8 [IpakTuueckast padora Ne 1. «[lomyuenue 1 W3yunTs 3anucu B




STHJICHA U U3YYEHUE €T0 CBONCTBY TeTpaau

9 Anxanuensl. byranuen-1,3 u meTmiOyraaueH- N3yuuTs § 5.
1,3. [lonydeHre CHHTETUYECKOTO KayyyKa 1
pEe3UHBI

10 | AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, N3yuuTs § 6.
TOMOJIOTMUYECKUH psii. ALIETHIIEH —
MPOCTEHIINN MPEICTABUTENb AJIKHHOB

11 | BeiuucneHus 1o ypaBHEHUIO XUMUYECKOU N3yuuts 3anmcu B
peaxkuu TeTpaau

12 | Apensr: 6eH3071 1 TOIY0J. TOKCHYHOCTH N3yuurs § 7.
apeHoB

13 | 'eneTnueckas CBsI3b yIJI€BOJOPOJIOB, W3yuuts 3anucu B
IPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM TeTpaau

14 | IlpupoaHble HUCTOYHUKHU YTIIEBOJOPOJIOB: Nzyuurts § 8.
MIPUPOJIHBIN ra3 U MOMYTHRIC HETSIHBIC Ta3bl,
He(Th U MPOYKTHI € nepepaboTKu

15 | [IpupoHbIE HICTOYHUKH YTJIEBOIOPOIOB: N3yuuts § 9.
MPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC Ta3bl,
He(Th U NPOYKTHI €€ nepepaboTKu

16 | KonrponbsHas paboTta mo pasaeny He 3anano
«YTII€BOIOPOIBD)

17 | IlpenenbHble OAHOATOMHBIE CITUPTHI: METAHOII Wzyuuts § 11.
v 3TaHoj. BogopoiHas CBS3b

18 | MHOroaToOMHbIE CIIUPTHI: STUICHTJIUKOIb U Nzyuuts § 12.
TJIALICPUH

19 | deHoM: cTpOCHUE MOJICKYJIBI, (PU3UYCCKHE U N3yuuts § 13.
XMMHYECKHE CBOWCTBA, TPIMEHEHHE

20 | Anpmeruabl: popMabJICTHI U alleTaTbICT U], N3yuuts § 14.
AlleTOH

21 | OMHOOCHOBHBIE TIpe/IEeTbHBIE KAPOOHOBHIE N3yuuts § 15.
KHUCIIOTHI: MypaBbHHAs  YKCYCHAsI

22 | IlpakTrueckas padora Ne 2. «CBoiicTBa W3yunTh 3ammcu B

pacTBOpPa YKCYCHOM KHUCIOTBI»

TCTpaau




23

CTCapI/IHOBaH " OJICMHOBAasi KMCJIOThI, KaK
MPCACTAaBUTCIIN BBICIINX Kap60HOBLIX KHCJIOT

W3y4uTs 3anucu B
TeTpagu

24 | Mblia KaK CoJiu BbICIIUX KapOOHOBBIX KHUCIIOT, W3yuuts 3anucu B
MX MOIOIIIEE JICHCTBUE TeTpagu

25 | Cnoxnbie 3Gupbl KaK TPOU3BOIHBIC Nzyuuts § 16 no
KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX paznena «oKupsl, ux
3¢hupoB CTPOCHHE U

CBOMCTBAY.

26 | XKupsbl: THApPOIIN3, TPUMEHCHHE, N3yuuts § 16 1o
Ouosoruueckast poJib KHUpPOB KOHIIA.

27 | YraeBojpl: cOCTaB, KilaccuHUKaIs. Wzyuuts § 17 1o
Baxneiimme npeacraBuTeNu: TiI0K03a, paszena
dpykTo3a, caxaposa «[Tonucaxapupn»

28 | Kpaxmai u 1ieuirono3a Kak mpupoIHbIe N3yuuts § 17 no
TIOJIUMEPHI KOHIIA.

29 | KontpomnbHas paboTa 1o pasueny He 3anano.
«Kucnopoacoaepxaiiye opraHuueckue
coeauHeHus» / Beepocceuiickas mpoBepoyHast
pabota

30 | OOmias xapakTEepUCTHKA a30TOCOICPIKAIINX He 3anano.
OpraHWYeCcKUX coenHeHu / Beepoccuiickas
mpoBepovHas paboTa

31 | AMUHBL: METHJIIAMHH W aHWINH Nzyuuts § 18.

31 | AMUHOKHCIIOTHI KaKk aM(OTepHbIE N3yuuts § 19
OpPTaHWYECKHUE COCTUHEHUS, HX
ounonoruueckoe 3HayeHue. [lentuapl. benku
KaK MPUPOTHBIC BEICOKOMOJICKYIISIPHBIC
COCJTMHEHUS

33 | OcHOBHBIE OHATHS XUMHHU N3yunts § 22.
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI

34 | OCHOBHBIE METOBI CHHTE3A N3yuuts § 23.

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[I;macTmacchl, KaydykH, BOJJOKHA




OBILIEE KOJIMYECTBO YACOB I10 34 3 2
ITPOI'PAMME
11 KJIACC
No Tema ypoxka KonnuectBo yacos Hara JlomaiHee 3a1aHue DIIEKTPOHHBIE
n/n U3Y4EHHUS QppoBbIE
Bcero | Kourponsnbie | IIpaktuyeckue 11b oOpa3oBaTebHbIC
paboThI paboThI pecypchl
1 XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS 1 N3yuurs § 1.
KOH(HUTypanus aTOMOB
2 [Tepuonnueckuii 3akon u [lepuonnueckas 1 Nzyuwnts § 3.
cucTeMa XumMmudeckux anemeHTos 1. U.
MeneneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH
CTPOCHHSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 1 Nzyuwnts § 2.
XUMHUYECKUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHUue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumuueckux dnementoB .. Meneneena B
Pa3BUTHH HAYKU
4 Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€ 1 N3yuuts § 5, 7.
BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN
cBs13u. BonopoaHas cBsi3b
5 BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. 1 N3yuuTh 3anucu B
Crenenb okucieHus. Bemectsa MoJIEKyIsIpHOTO TeTpaau
Y HEMOJIEKYJIIPHOTO CTPOEHUS
6 [TonsiTHe 0 nucnepcHbIX cucreMmax. MicTHHHBIE U 1 N3yuuts § 9.
KOJUIOMJIHBIE pacTBOpbl. MaccoBast 10115
BEIIECTBA B paCTBOPE
7 Knaccudukanus 1 HOMEHKIaTypa 1 N3yuuts 3anucu B

HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

TeTpaju.




8 Kiaccudukanms XuMuaeckux peakiui B 1 Nzyuuts § 10.
HEOpPraHUYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH
COXPAaHEHHUS MAcCChl BELIECTB; 3aKOH COXPAaHEHUS
Y TIPEBPAIICHUS YPHEPTUU TIPU XUMUYECKHUX
peaKuusax

9 Ckopoctb peakiun. OOpaTuMbIe peaKiuu. 1 Wzyuuts § 11, 12.
XUMUYECKOe paBHOBECHE

10 | Ilpaktmueckas pabota Ne 1. «BiusHue 1 N3yunts 3anucu B
pa3auyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU TeTpaau
peaKIm

11 | DnekrponuTnyeckas auccormanus. [Tonstue o 1 N3yuuTs § 13.
BOoJI0OpoAHOM roka3zarese (pH) pactopa.
Peakiiun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12 | OxucanTenbHO-BOCCTAHOBUTEIbHBIC PEAKITHH. 1 Wzyuuts § 14.
[TonsiTre 00 31EKTpoNIN3€e pacIiiaBOB U
pacTBOPOB COJIEN

13 | KontponbHas paboTa 1o pasaery 1 He 3anano
«TeopeTnueckne OCHOBBI XUMHUM)»

14 | Metaisl, ux nonosxxenue B Ilepuoaudeckoit 1 N3yuuts § 16
cUcTeMe XuMHueckux anemeHTos 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.
OO6mme GpuznuecKre CBOMCTBA METAJIIOB

15 | ConaBel MeTaIOB. DIEKTPOXUMUYECKUHN Pl 1 N3yuuts 3anucu B
HaIpsHKEHUH METaJUIOB TeTpagn

16 | Xumuueckue CBONCTBA BaKHEUIITNX METAJIOB 1 N3yuuts 3anvcu B
(HaTpwmii, KaMiA, KaJIbIMA, MarHAW, aTFOMUHHN ) TEeTpaau
U UX COeUHEHUN

17 | Xumuueckue CBOMCTBA XpoMa, MEIU U UX 1 N3yunTs 3anvcu B
COEIMHEHU I TeTpaau

OBULIEE KOJIMYECTBO YACOB I10 17

ITPOTPAMME




12 KJIACC

Ne Tema ypoka KonmuectBo wacos [ara Jomaiinee DIIEKTPOHHBIE
/11 W3y4YCHUS 3a/IaHKe nuudpoBbie
Bcero | Koutponbubie | Ilpaktuueckue | 12A | 12b o0Opa3oBaTenbHbIC
paboTHI paboThI pecypcbl
1 XUMHYECKHE CBOMCTBA LINHKA, JKeJIe3a U UX 1 N3yuuts 3anucu
COETMHEHU I B TETpaJu
2 [IpakTuueckas padota Ne 2. "Pemienue 1 1 N3yunts 3anucu
AKCIIEPUMEHTAIBHBIX 3334 0 TEME B TETpaau
«Mertamib»"
3 Hewmeramibl, ux nonoxxenue B [lepuoaudeckoit 1 Wzyuuts § 17
cUCTeMe XMMHUYecKuXx 3emeHToB 1. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB
4 Pu3nyecKue CBOMCTBA HEMETAILIIOB. 1 N3yunts 3anucu
Annorponusi HEeMETauIoB (Ha IpUMEpPe B TETPAJIU
KHCIIOpoJia, cephl, hocdopa u yrieposa)
) XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX 1 N3yunTs 3anucu
COEIMHEHUN B T€Tpaau
6 XUMHUYECKHE CBOMCTBA a30Ta, pocdopa u ux 1 N3yunts 3anucu
COEIMHEHUN B T€Tpaau
7 XHUMUYECKUE CBOKCTBA yTIIEpOAa, KPEMHUS U UX 1 N3yunts 3anucu
COEIMHEHUN B T€Tpaau
8 [IprMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX 1 N3yunts 3anucu
COEIMHEHUN B T€Tpaau
9 O06001eHne U cucTeMaTH3alus 3HaHU#| 110 TeMe 1 N3yuuts 3anucu
«HemeTtannbl». Beruucnenust no ypaBHEHUsAM B T€Tpaau
XUMHUYECKHUX PEeaKINid U TEPMOXUMUYECKUE
pacy€Tsl
10 | [Ipaktudeckas padora Ne 3. «Penrenne 1 1 N3yunts 3amucu
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME B T€Tpaau
"HemeTansl"»
11 | KonTponbHas pabora no temam «MeTamis» U 1 1 He 3anmano
«Hemeraiutb»




12 | Heopranudeckue U OpraHUYeCKUe KUCIOTHI. 1 NzyuuTts § 18,
Heopraanueckue u opraHnuecKue OCHOBAHUS 19.

13 | AmdoTepHbIC HEOPraHUYECKHE U OPTAaHMYECKUE 1 N3yunTs 3anucu
coenuHeHMs. [ eHeTHUecKas CBS3hb B TETPaIu
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB

14 | Ponb xumMuu B 00ECIICUEHUH IKOJIOTUICCKOM, 1 N3yunts 3anucu
SHEPreTHYECKOM U MUIIEBOM 0€30IacHOCTH, B TETpaau
Pa3BUTHUU MEIHUIIHMHBI

15 | [IpencraBienus 06 OOIMIKUX HAYYHBIX 1 W3yuuts 3anucu
MIPUHIIAITAX TIPOMBIIUICHHOTO TOTYICHHUS B TETPaIn
BaKHEHIIINX BEIIECTB

16 | YenmoBek B MUpE BEUIECTB M MATEPHATIOB 1 N3yunts 3anucu

B TETpaJu
17 | XuMus u 310pOBbE YeIIOBEKA 1 W3yuuts 3anucu
B TETPaIN
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOH
OBPA30BATEJIbHOMN ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3soBanusi

1

TeOpeTI/IHCCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHU

11

ChopMupoBaHHOCTH ~ MPEACTABICHUH O  XUMHYECKOW  COCTaBIISIOICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpPA, POJU XHMHHM B MO3HAHUM SIBJICHUI
OpPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAWMOM JJisi pelIeHUs MPAKTUYECKUX
3aa4 M 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0pPOBBIO H
MPUPOTHON cpesie

1.2

Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHWUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroNIve MOHATUS (MOJIEKYsa, BaJI€HTHOCTb, 3JIEKTPOOTPULIATENb-
HOCTb, CTENEHb OKHCJIEHMS, XMMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIM 00BEM, yriiepoJaHbIii CKesleT, (pYHKIMOHANbHAs TpyIia, paaukal,
U30MEpHsl, HM30MEphbl, TOMOJOTMYECKMH psAJl, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCIOPOA- M  a30TCOJEp)KALIMe COECJUHEHUs, OHOJOIMYECKH AaKTHBHBIE
BellecTBa (YIrJIeBO/bI, )KUPHBI, OEIKN), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUHU U 3aKOHBI (TEOpUs XUMHUUECKOTO
CTpoeHMsl opraHnuuyeckux BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3bIK XHUMHUH, (PAKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, TIONYYEHHH W  OE30IaCHOM  HWCIOJB30BAHWU  BAKHEHUIIMX
HEOPraHMYECKUX U OPraHMYeCKHUX BEIIECTB B ObITY M INPaKTHYECKOH
JIeSITEJIbHOCTH YEJIOBEKa

1.3

ChopMupoBaHHOCTh YMEHUH BBIABISATH XapaKTEpHbIE MPHU3HAKA TOHATHUH,
YCTaHABIIMBATh MX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIINUE IOHSATHUS
MIPY OMUCAHHUM COCTaBa, CTPOSHUS U MPEBPAIllEeHU OPraHUYECKUX COeTMHEHU N

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XHUMUYECKYI0 CHMBOJHKY IS
COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
(GbopMysl OpraHMYECKHX BELIECTB W YpPAaBHEHUH XUMHYECKHUX pEaKIui,
M3TOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB I WLIIOCTPALIMHU
X XMMHYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS

1.5

CdopmupoBaHHOCT, YMEHUH YyCTaHABIUBATh MPUHAATIE)KHOCTh H3YYEHHBIX
OpPTaHHYECKUX BEIIECTB 10 WX COCTABY U CTPOCHHIO K ONPEACIEHHOMY KJIaccy
(rpymnme) coenuHeHu# (YriaeBOJOPOABI, KHCIOPOA M  a30TCOJEpIKallue
COCJTMHEHUS, BBICOKOMOJICKYJIIPHBIC COCIUHEHUS), JaBaTh UM Ha3BaHUS I10
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMUpPOBAaHHOCT, YMEHHSI OMNPEACNATh BHJABl XHMHYECKOM CBSI3U B
OpPraHMYECKUX COCAMHEHUSX (OJMHApHBIE U KPaTHBIE)

1.6

ChopMUpOBaHHOCTb yMEHHMSI MPUMEHSATH: TOJIOKEHUS TEOPUHU CTPOCHMS
oprannueckux BemiectB A.M. byrnepoBa st 0OBSICHEHMS 3aBUCHMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHHUs; 3aKOH COXPAaHEHHsS MAaCChl
BEILIECTB

YFHCBOI[OPO,Z[BI. KI/IC.HOpOI[CO,Z[Cp)KaH_IHe H a30TCOACPIKAIUC OPTAaHUYICCKHUEC CO-
CAWNHCHUA. BI)ICOKOMOJ'IGKYHSIPHBI@ COCIUHECHUA

2.1

CdopmupoBaHHOCT, YMEHUN MPUBOAUTH TPUBHAIBHBIE HA3BAHUS OT/EIBHBIX
OPTraHWYECKUX BEMIECTB (ITWJICH, NPOIMWUJIEH, alleTWICH, STUJICHTJIUKOJIb,
rnuuepuH, (eHon, ¢opManbAeTua, aneTalbIern/l, MypaBbHHAs KHUCIOTA,
YKCYCHasi KHCIJIOTa, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCJIOTA, TIIOKO3a,
(bpyKTO3a, KpaxmMaJ, eJUTI0JI03a, TTIUIIIH)




2.2

ChopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UIECKUE
U XUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBI/ITCHef/’I pa3JII/IqHBIX KJI1aCCOB
OpraHUYeCKHX BeHIeCTB (METaH, OTaH, OSTHIIEH, MPOIMIEH, AalCTUJIEH,
OyraaueH-1,3, meTmiiOyraauen-1,3, 6€H30J, METaHOM, ITAHOJ, STUICHIJIMKOIIb,
TIIUIEpUH, (EHO, alleTalbIeI /I, MypaBbHHAS U YKCYCHAst KUCIIOTHI, TIIFOKO03a,
KpaxMaJl, [eJUTI0JI03a, aMHHOYKCYCHAsl KUCIIOTA)

2.3

ChopMupoBaHHOCTh YMEHUS WIUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXIY
TUMAYHBIMU TIPEJCTABUTEISIMA PA3IUYHBIX KJIACCOB OPraHUYECKHX BEIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX XHMHUYECKUX PEaKLUUN C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYII

2.4

ChopMUPOBaHHOCTh YMEHHUsSI XapaKTEPU30BaTh MCTOUYHUKHU YIIIEBOJOPOTHOTO
ChIpbsi (HE(Th, MPUPOIHBIA Ta3, Yyroib), CIOCOOBI WX TMepepabOTKH U
MPAKTUYECKOE IPUMEHEHHUE MPOYKTOB IepepaboTKH

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMHUpOBAaHHOCTh YMEHUHM BIAACTh CHUCTEMOW 3HAaHMA 00 OCHOBHBIX
METOJaX HAy4YHOro T[IO03HAHUsS, HCIOJIb3YeMbIX B XUMHUU NPU H3YyYCHUU
BELIECTB M XUMHUYECKHX SIBICHUI (HaONo/eHue, U3MEPEeHUe, SKCIEPUMEHT,
MOJICJIUPOBAHKE), HCIOJIB30BaTh CHUCTEMHBIC XMMHUYECKHUE 3HAHUA JJIA
MPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BEILIECTBAMH M MX MPUMEHEHUEM

3.2

CdopmupoBaHHOCTh YMEHUHN COOIIOIATh MpaBUiIa MOJIB30BAHUS XUMUYECKOM
nocynoi u nabopaTopHBIM 000pYIOBaHHEM, a TAaK)Ke MpaBUIIa OOpAIICHUS C
BEUIECTBAMH B  COOTBETCTBUU C HUHCTPYKIMSIMH 1O  BBIIOJHEHHUIO
71a00PATOPHBIX XUMUYECKHX OITBITOB

3.3

ChopMupOBaHHOCTb yYMEHHUH IUIAHUPOBAaTh W BBINOJHATH XMMUYECKHH
SKCIIEPUMEHT (IIPEBPALCHUSI OpPraHMYECKHUX BEIIECTB IIpU HarpeBaHuH,
[IOJIyYEHUE OTUJIEHA W M3YYEHUE €ro CBOMCTB, KauyeCTBEHHBIC pEAKIUU
OpPraHMYECKUX BEUIECTB, JIEHATypalusi OCJIIKOB NpU HAarpeBaHWUU, LIBETHBIE
peakiuu OelIKOB) B COOTBETCTBUHU C MPaBWJIAMU TE€XHUKU O€30IACHOCTHU IPH
OOpalIeHnu ¢ BEIECTBAMU H JIA0OPATOPHBIM 00OPYAOBAHHEM; MPEACTABIIATH
pe3yabTaThl XMMUYECKOTO JKCIepUMEeHTa B (opMe 3amMcu ypaBHEHHit
COOTBETCTBYIOIIUX peakuuil u (opMynupoBaTh BBIBOJBI Ha OCHOBE ITHX
pE3YJIBTAaTOB

3.4

CchopMupOBaHHOCTb YMEHMH MPOBOAUTH BBIYUCIEHUS IO XHUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peakuuu Mo HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH)

3.5

ChopMupOBaHHOCTb YMEHHMH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
nH(pOpPMALIMIO, TIONY4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CpeicTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrHe)

3.6

CdhopMupoBaHHOCTb ~ YMEHMH  cOOMIOAAaTh  MpaBHJa  HKOJOTHMYECKH
11e1ecoo0pa3HOro MOBEAEHUS B OBITY U TPYJOBOM JEATENBHOCTH B LEJAX
COXPAHEHHMsI CBOETO 310POBbSI U OKPYXKAIOIIEH MPUPOJHON Cpeibl, OCO3HABATh
OIACHOCTb BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BellecTB, MOHUMas cMbica nokazarens I[IJIK (mpenenbHO pomycTumMoit
KOHIIGHTPALMU), TOSICHATh Ha MpHMepax CrnocoObl yMEHBIIEHUS U Mpea-
OTBpAIICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11-12 KJIACChI

Kon

IIpoBepsiemMble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM




NMpoBepsieMOro
pe3yJbTara

00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Bnanenue cucTeMoun XUMHYECKUX 3HAHUM, KOTOpast BKJIIOYAECT:
OCHOBOTIOJIATAONINEe TOHATHS (XUMHUYECKHH DJIEMEHT, aToM, >JEKTPOHHAs
000I04Ka aroma, S-, p-, 0-3JIeKTpOHHBIC OpOMTAIM aTOMOB, HMOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJIIPHBINH 00BEM, KpHCTATMYECKasi PEIIETKa,
TUTIBI XUMHUYECKUX peakiuid (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUECKUE, PEAKIMH WOHHOTO OOMEHAa), pacTBOp, JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JIUCCOLHAIINS, OKHCIIMTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMUMHYECKON pEaKIMM, XMMHUYECKOE pPaBHOBECHE),
TEOPUU W 3aKOHBI (TEOPHS AICKTPOJIUTUUYECKON Jauccoruaiuu, [lepuonnueckuii
3akon JI.W. MeHneneeBa, 3aKkOH COXpPaHEHHsS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (DAKTOJOTHYECKHE CBEIEHUS O CBOMCTBax,
COCTaBe, TONYyYCHHMH W  OE30IaCHOM  HWCIONb30BAaHMM  BaKHEUIIHX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEIILHOCTH YeIOBEKa

1.2

ChopMHpOBaHHOCTH ~ yMEHUW  BBISIBISATH  XapaKTEpHblE NpPU3HAKU U
B3aMMOCBSA3b W3YYEHHBIX IOHATUH, NPUMEHATh COOTBETCTBYIOILIUE IOHATHS
IIpU ONHCAaHUM CTPOCHHUS W CBOMCTB HEOPraHMYECKHUX BEIIECTB M HUX
[IPEBPAILCHU; BBISBIIATD B3aUMOCBS3b XUMHUYECKHUX 3HAaHUU
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEJMETOB

1.3

Brnagenue oCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HAOJI0/IeHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIMPOBAHNE)

14

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpCACIIATh BAJICHTHOCTb M CTCIICHb OKHCJICHHA
XUMHUYCCKUX JJIEMCHTOB B COCAUMHCHHAX  PA3JIMUHOIO COCTaBa, BHJ
XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaH, HMOHHAas1, MCTAJLJIMYCCKasd, BOI[OpO,Z[HaH) B
COCAUHCHUAX, THII KpHCT&HJIPI‘-IGCKOfI peHIéTKI/I KOHKPETHOI'O BCHICCTBA
(aTOMHaSI, MOJICKYJISIpDHAsA, MOHHAs, MCTaHHI/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh YMEHUH ONpENEsTh XapakTep CpeAbl B BOJHBIX
pacTBOpPax HEOPraHUYECKUX COCAUHEHUN

1.6

CchopMupoBaHHOCTb yYMEHHUS KJIACCU(PHUIMPOBATH XUMHUECKHE PEAKIHUU T10
pa3IMYHbBIM IpU3HAKaM (YHUCIY U COCTaBy pearupyroliux BELIECTB, TEMJIOBOMY
3pdexTy  peakuuM, U3MEHEHHI0  CTeleHeH  OKHCICHHMS  SJEMEHTOB,
00paTUMOCTH peakliii, YJacTHUIO KaTajlu3aTopa)

1.7

ChopMupOBaHHOCTb YMEHHMH COCTABIISATh YpPAaBHEHUS pPEAKUUN pa3IUYHbIX
TUIOB, TOJHBIE M COKpAaIIEHHbIE YpaBHEHHsS peaklUid HOHHOro OOMeEHa,
YUUTBIBAsI YCIOBHs, IPU KOTOPBIX ATH p€aKLMU UAYT 1O KOHIIA

1.8

ChopmMHpoBaHHOCTE  YMEHHMI MpPOBOJWUTH PEAKLUH, MOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  IIyT€éM  HMOHBI, NPHUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEILECTB

1.9

CpopMUpPOBAaHHOCTP  YMEHHH  pPAaCKpBIBaTh  CYHIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIMHA IOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO
OayaHca 9TUX peakuui

1.10

ChopMupoBaHHOCTb YMEHHMH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peaxkiuu oT pa3IMYHbIX GaKTOPOB

1.11

ChopMUPOBAaHHOCTh YMEHHUH OOBSCHATH XapakTep CMEIICHHS XUMHUYECKOTO
pPaBHOBECHS B 3aBHCHMOCTH OT BHENIHET0 BO3ACUCTBUS  (IIPHHIIUAI
Jle IlaTenne)

OO6m1ast 1 HEOPraHUYECKask XUMHUS

2.1

ChopMUpOBaHHOCT YMEHHI PAaCKPBIBATh CMBICT [lepronnyeckoro 3akoHa




JI.1. MenneneeBa W JEMOHCTPUPOBATH €0 CHCTEMATH3HPYIONIYIO, O0b-
SICHUTEIIbHYIO U IPOTHOCTHUYECKYIO (DYHKINH

2.2

CchopMupoBaHHOCTh YMEHUH XapaKTEPU30BATh HIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 nepuoaos [lepruoauueckoil CUCTEMbI XMMHUUECKHUX
anementoB JI.J1. MeHzeneeBa, HCIONB3Yysl MOHSATUS «S-, P-, O-2JIEKTPOHHBIE
opOuTanu», «IHEPreTHYECKHe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COCIUHEHUH IO IepuoiaM U
rpynnaM Ilepuonnueckoi cucteMsl XUMUYECKUX d1eMeHToB [[.1. Menneneesa

2.3

ChopMHUpOBAaHHOCTL ~ YMEHHMHM  XapaKTepw3oBaTh  (OMHUCHIBaTh)  oOmIHe
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPK/IaTh CYIIIECTBOBAHNE T€HETUYCCKON CBSI3U MEKIY HEOPTraHMYECKIUMH
BEIIECTBAMH C MTOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIMA

2.4

CdopmupoBaHHOCTH YMEHHH yCTaHaBIIMBATh MPUHAJJICKHOCTD
HEOpPraHMYECKUX BEIIECTB 110 UX COCTABY K OIpENEIEHHOMY Kiaccy (Trpymnie)
COeIUHEHUI (IpOCThie BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBbI,

OCHOBAHUSI, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COITH)

2.5

CchopMupoOBaHHOCTb yYMEHHMH HCIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY IS
cocTaBieHUs] (OPMYJT BEMIECTB M YPAaBHEHUH XUMHYECKUX PpEaKIHi,
cucremaruyeckytro HomeHkiaarypy (IUPAC) wu tpuBManbHble Ha3BaHUsA
OTJENbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblid ras, YIJIEKUCIBIA Ta3,
aMMMaK, ram€Has W3BECTb, HErami€Has W3BECTb, NUTbEBas COJA, IUPUT U

Jipyrue)

2.6

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepu3oBaTh  (OMHMCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, TOJI-
TBEP)KIATh CYIIECTBOBAHUE TEHETHUYECKOW CBS3M MEXIYy HEOPraHHYECKUMHU
BEIIECTBAMHU C TTOMOIILIO0 YPAaBHEHUH COOTBETCTBYIOINX XUMUYCCKUX PEAKITHIA

2.7

ChopMupOBaHHOCTb yMEHHUH IUIAHUPOBAaTh U BBIMNOJHATH XMMUYECKUH
SKCIIEPUMEHT (pa3joXKEeHHE MEePOKCHAA BOJOpPOJAa B MPUCYTCTBUU KaTallu-
3aT0pa, ONPEIEIIEHUE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WH/IWKATOpa, BIUSHHE pPAa3JIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakIMy, peaky HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKlIMu Ha cyibdar-,
KapOOHaT- W  XJIOPUJ-aHMOHBI, HAa  KaTHOH  aMMOHHS,  pELICHUE
OKCIIEPUMEHTAIBHBIX 3alad mo TemaMm «Mertamnsl» n  «Hemeramis») B
COOTBETCTBMM C TpaBUJIAMU TEXHUKHM O€30IaCHOCTH TMpU OOpalieHuu
C BELIIeCTBaMHU M Ja0OpaTOPHBIM 000pYNOBaHUEM; MPEACTABIATh PE3YIbTaThl
XMMHUYECKOT0 dKCIIEpUMEHTa B (POpME 3alKCH YpaBHEHHM COOTBETCTBYIOIUX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdopMUpoBaHHOCTH YMEHUM COOJIIOIATh MpaBUjIa MOJIb30BAHUS XUMUYECKON
MOCYAOH U NabopaTOpHBIM O0OpYIOBAaHUEM, a TaKXkKe IMpaBuiia oOpalleHus C
BEIIECTBAMH B  COOTBETCTBUU C HWHCTPYKIUSMH 110  BBITOJTHCHHIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB

2.9

Cq)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTCpU3oBaTb XHUMHUYCCKUC IMIPOLECCHI,
JIC)KAIME B OCHOBC IMMPOMBIIIJIICHHOI'O MMOJTYYCHUS CepHOfI KHUCJIOTHBI, aMMHaAKa, a
TaKXC C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJICHI/Iﬁ 00 O6H_[I/IX HAayY4YHBIX NMPpUHOUIIAX U
9KOJIOTHYCCKHX npo6neMaX XUMHUYCCKOIro MpoOru3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMUpOBAaHHOCTh  TMPEACTABICHUH O  XUMHYECKOW  COCTaBJISIOMIEH
€CTECTBEHHOHAYYHON KAPTHUHBI MUPA, POJIU XUMHH B MMO3HAHUU SIBJICHUUN MpHU-
poapl, B (QOPMHUPOBAHWM MBINIJIEHUS W  KYyJbTYpbl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPAaMOTHOCTH, HEOOXOMUMOU Il pelleHrs MPAKTUYECKUX
3aa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHSI K CBOEMY 3J0POBBIO U
MIPUPOIHOM Cpese




3.2 ChopMHUpPOBAaHHOCT, YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(OPMALIHIO, TONTY4aeMyl0 W3 pPa3HBIX HCTOYHHKOB (CpeAcTBa MacCcOBOM
KOMMYHHKAIMH, ceTb IHTepHET U ipyrue)

3.3 ChopmupoBaHHOCTE ~ YMEHUH  COONIOATh  TpaBHJa  SKOJOTHYECKH
1eJIeCO00pa3HOro MOBEICHHS B OBITY W TPYIOBOM JEATEIBHOCTH B LIENAX CO-
XpaHCHHSI CBOCTO 3/I0POBbS U OKPYXKAFOIIEH MPUPOTHOM CPEIbI

3.4 Oco3HaBaTh ONACHOCTh BO3JEHCTBHUS HA JKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
BelecTB, MOHUMast cMbic nokazatens [1JIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS W MPEJOTBPALLECHUS UX BPEIHOIO BO3ICHCTBUS HA OPraHU3M
4eJI0BEKa

3.5 ChopmupoBaHHOCTh yYMEHHMM MPOBOJIUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MAaccoBasi JOJsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHMA
ra3oB MpH XUMHYECKHX PEaKIHUAX, MAcChl BEIIECTBA WM O00bEMA Ta3oB IO
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce UM OOBEMY OAHOrO U3
Y4acTBYIOUIMX B pEaKklMU BEIIECTB, TEIJIOBOro 3¢ ¢ekra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, IPEBPALLIEHUS U COXPAaHEHUS YJHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KVIACC

Kon

HpOBepﬂeMLIﬁ JJIECMECHT COACPKAHUSA

1

TeopeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{eCKOﬁ XHNMHH

11

[IpenMer opraHuyYeCcKOil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJIYYCHUU
HOBBIX BEILIECTB W MaTepUayioB. Teopusi CTPOECHUS OPraHUYECKUX COequHEHHH A.M.
BytiiepoBa, €€ OCHOBHBIE [T0JIOKEHHUS

1.2

CrpykrypHble (OpMYJIbI OpraHMYECKHX BeLIecTB. ['omosorus, mzomepus. XUMHUYECKAs
CBSI3b B OPraHUYECKUX COCAUHEHMSIX — OJAUHAPHBIE U KpaTHbIE CBs3U. lIpencrasienue o
KJ1acCU()MKAIMU OPTaHUYECKHUX BEIIECTB

13

Homenknarypa opraHu4eckux coelMHEeHuH (crucTeMaTu4eckas) U TPUBUATIbHbIC Ha3BaHUS
BOKHEHIIMX MPEACTABUTENIECH KIIACCOB OPraHUYECKUX BEILIECTB

Yri1eBo10pOBI

2.1

ATIKaHBI: COCTaB M CTPOCHHUE, TNOMOJIOTMYECKMH psAd. MeTraH M 3TaH — MNpOoCTeuIHe
NPEJCTaBUTENIN AJKAHOB: (pU3MUECKUEe M XMMHUYECKHE CBOMCTBA (pEeakLUU 3aMeIleHUs U
TOpPEHMsI), HaX0XICHHE B IPUPOJIe, OJTYyYEHHE U TPUMEHEHNE

2.2

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENN AJIKEHOB: (PU3NYECKHE U XUMUYECKUE CBOICTBA (peaklMy THIPUPOBaHMUS,
TaJIOTEHUPOBAHUSA, THApATallUM, OKUCJIEHMS M IOJIMMEpU3aluu), TOJyYeHHE W
IIPUMEHEHHE

2.3

Ankanuensl: Oyranuen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaXHEHIINE XMMUYECKHE
cBoicTBa (peakiys noauMmepusannn). [lonydeHre CHHTETHUECKOTo KayuyKa U Pe3UHbI

2.4

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKUM psll. ANETHWIEH — Mpo-
CTEWIIMH TpeNCTaBUTENb AaTKUHOB: COCTaB, CTpOeHUE, (U3NYECKHE U XHMHUYECKHe
CBOMCTBa (p€akiuu THAPUPOBAHUS, TaJOTCHUPOBAHUA, THApATAIlMH, TOPEHHSs), II0-
JIy4Y€HUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHEe W XHUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHNS U HUTPOBAHU), OJIYyYEHHE U IPUMEHEHME. TOJIyoN: COCTaB, CTPOEHUE,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA (peakUWy TajJOTeHUPOBAaHUS U HUTPOBAHUS),
[IOJIyYeHUE U TNpuUMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTmdeckas CBs3b MEXKAY
YTI€BOIOPOAAMH, MPUHAJIEKAIIMMHU K Pa3InYHbIM KJaccam

2.6

[TpupoHbIe UCTOUHUKHU YTII€BOAOPOAOB. IIpupoanblil ra3 u nomyTrHble He(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTKM He(TH: MeperoHka, KpPEeKUHT
(TepMHYecKHii, KaTanUTU4YEeCKUi), mupoiau3. IIpoaykTbl mnepepabOTKu HePTH, HX
MIPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroib M NPOAYKTHI €ro




nepepadoTKu

Kucnoponcoaepxkaiiue opraHM4ecKue CoOeIMHEHU

3.1

[IpenenpHble OMHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3NUECKHe
Y XMMUYECKHUE CBOMCTBA (PEAKIMU C AKTUBHBIMU METAJJIaMH, TaJOre€HOBOJOPOJIAMH,
ropeHue), npuMeHeHue. BoropoaHbie cBsi3u Mexay MoJeKylnaMmu crnuptoB. JlelicTBue
MEeTaHoJIa U 3TaHOJa Ha OPTaHU3M 4YesioBeKa. MHOroaToOMHbIE CIUPTHI. DTHICHTIUKOIb U
[NIMLEPUH: CTPOCHHE, (PU3NYECKUEe M XUMHUYECKHE CBONCTBa (B3aUMOJEHUCTBHE CO
LIEJIOYHBIMU METaJJIaMU, Ka4eCTBEHHAs! Peakldss Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBue
Ha OpraHu3M 4yenoBeka. [I[puMeHeHne rmnepruHa v STUICHTIIMKOIIS

3.2

@DeHOT: CTPOCHHE MOJICKYNbI, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ipumenenne geHona

3.3

AHLHGI‘I/IHH N KCTOHBI. (DOpMaJIBIIeFI/II[, alCTAJIbACTHU/L: CTPOCHUC, (1)I/IBI/ILI€CKI/IC n Xu-
MHYECKHE CBOMCTBA (pCaKI_II/II/I OKHCJICHHSA M BOCCTAHOBJICHUS, KAYCCTBCHHBIC peaKHI/II/I),
IOJIYYCHHEC U TPUMCHCHUC

3.4

OIHOOCHOBHBIE Tpe/ieIbHbBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAsS M YKCYCHAst KHCIIOTHI:
cTpoeHue, pU3NYeCKue U XMMUYECKHE CBOMCTBA (CBOWCTBA, OOIIME AJIsl Kjlacca KHCIOT,
peakuust »TepuduKanuu), MoiaydeHue u mnpumeHeHue. CreapuHOBas U OJEUHOBAs
KHCJIOTBI KaK HNPCACTABUTCIIM BBICIIUX Kap6OHOBI>IX KHCJIOT. MBIIa KaK COJM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe JICHCTBHE

3.5

Crnoxable 2QHUpBI KaK TPOU3BOJHBIE KaPOOHOBBIX KUCIOT. [ MIponn3 CIoXHBIX 3(pHupoB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buosornueckas posib )KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKaus yrieBoaoB (MOHO-, TU- U moiucaxapuabl). ['moko3a
— TIPOCTEUINIUH MOHOCAXapwa: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (HU3HUECKUE U
XMUMHAYECKHE CBOHMCTBa (B3ammopenicTBue ¢ ruapokcuaom wMeau(ll), okwucienue
aMMHadHBIM pacTBopoM okcuaa cepeOpa(l), BoccTaHOBIEeHUE, OpOKCHHE TIIOKO3HI),
HaXOXKJCHHUE B MPUPOJIC, IPUMEHEHHE, OHosorndeckas poib. DotocunTes. PpykTo3a Kak
n30Mep TJIOKO3bl. Kpaxmanm ¥ 1memnoso3a Kak NpHpojaHble mnoiumepbl. CTpoeHue
KpaxMayia M IeJuTroio3bl. DHU3MUecKue W XMMHYECKHE CBOMCTBA Kpaxmalsia (THIpOJIU3,
KauCCTBCHHAA pCaKknus C I/IOI[OM)

A30Tcozlep>i<amne OpPraHu4YCCKUC COCANHCHU

4.1

AMMHOKHUCIIOTHI Kak aM{QoOTepHble oOpraHuyeckue coeauHeHus. Duzmdeckue u Xu-
MUYECKHE CBOWMCTBA aMHMHOKUCIOT (Ha MpuUMepe TIHIHHA). buonornueckoe 3HaueHHE
aMUHOKHCIOT. IlenTnant

4.2

benku kak mpuUpoIHBIE BBICOKOMOJEKYISpHBbIE coequHeHwus. llepBuuHasi, BTOpUYHas U
TpeTU4Hasi CTpyKTypa OenkoB. XMMHUYECKHUE CBOMCTBA OENKOB: THAPOJIH3, JE€HATYpaIlUs,
KaueCTBEHHBIE PEAKIINH Ha OEIKH

BBICOKOMOJIEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TOHSITUS XMMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MTOJIUMEPHU3AIINH, CPEIHSSI MOJIEKYJsipHas Macca. OCHOBHbBIE
METOABbl ~ CHHTE€3a  BBICOKOMOJEKYJSIPHBIX ~ COEIMHEHUMH  —  MOJIMMEpHU3alus
Y TIOJIMKOHICHCAIIHS

5.2

DKCHEepUMEHTAIbHBIE METOJIbI M3YUYEHUsl BELIECTB U MX MPEBPAILECHUI: 03HAKOMIICHUE C
oOpasiamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TutacTMacc, kayuykoB. [lomyuenue
CUHTETUYECKOI0 Kay4yKa U pE3UHBI

11-12

KJIACCHI

Kon

IIpoBepsieMblil JJIEMEHT COJIePKAHUS

TCOPCTHHCCKI/IC OCHOBBI XUMHH

11

XUMHYECKU 37eMeHT. AToM. Slapo atoma, M30TOmBl. DNEKTPOHHAs 000J0uYKa. DHEp-
reTUYECKHe YPOBHHU, TIOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-d5eMeHThI. OCOOEHHOCTH
pacrmpeiesieHdst JIEKTPOHOB TIO0 OpOUTAIsIM B aTOMax OJJIEMEHTOB TEPBBIX YETHIPEX
MePHOJIOB. DIEKTPOHHASI KOH(UTYpAIIHs aTOMOB

1.2

Ilepnonnueckuit  3akoH u  Ilepmonmueckas cucremMa XHMHMYECKHMX — 3JIEMEHTOB




J.N. MenneneeBa. CBsi3b Nepuoauyueckoro 3akoHa u Ilepuoanyueckoil cHUCTEMBl XH-
Muueckux 3yeMeHToB .M. MenneneeBa ¢ COBpEMEHHOW TEOPUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWMCTB XHMHUYECKUX OJIIEMEHTOB U 00pa3yeMblX HMU
MPOCTBIX M CIOXKHBIX BEIIECTB MO TPYIIaM U MEepuojaM. 3HAUCHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKH

1.3

CrpoeHue BemniecTBa. XHMMHUYECKass CBsA3b. BuAbl XMUMHUYECKOM CBsI3U (KOBaJIEHTHAs
HEeNoJsipHasT W TMOJIApHAs, WOHHAas, MeTajindeckas). MoHBl: KaTMOHBI M AHUOHBL
MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHYECKOW CBs3M (OOMEHHBIH W JOHOPHO-
aKIenTopHeIii). BogopoaHas cBs3b

1.4

BanentHocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCcTBa. TUIMBl KPUCTAUNIMYECKUX PELIETOK. 3aBUCHMOCTh CBOMICTBAa BELIECTB OT THUIA
Kpuctaymmueckon pemérku. Ilonstne o paucnepcHslx cucremax. MctunHble U
KOJUIOMHBIC pacTBOpBL. MaccoBas 10J1s BELIECTBA B paCTBOPE

1.6

Knaccudukanus Heopranumueckux coeAuHeHUd. HomeHkiaTypa HeEOpraHm4ecKux
BELIECTB

1.7

XumMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX peaKHI/Iﬁ B HeopraHquCKOﬁ
PIOpI‘ElHH‘-ICCKOfI XUMHUH. 3aKoH COXpPaHCHUA MaACChl BCHICCTB, 3aKOH COXpPaHCHUA
W IIPCBpAIICHUA SHCPI'U IMPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

1.9

OO6partumbie peakuuu. XUMHUYECKOE paBHOBecue. DaKTOPHI, BIUSIOIMIME HA COCTOSTHUE
xumuyeckoro paBHoBecus. [Ipunnun Jle [llarense

1.10

Onexrpomutuyeckas auccouuanus. CunbHble U ciaOble 21eKTposuThl. Cpena BOAHBIX
pacTBOPOB BELECTB: KKcas, HEUTpalibHas, 1enoyHas. Peakiiuy noHHOro ooMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkunu

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramiel. [lonoxenue HemeTayuioB B [lepuoauueckoil cucTeMe XUMHYECKHX DJie-
menToB JI.M1. MeHzeneeBa U OCOOCHHOCTH CTpPOCHUsI aTOMOB. Du3HYecKHe CBOWCTBA
HEMETAJUIOB. AJUIOTpONMsS HEMETauloB (Ha IpuMepe KHciopoaa, cepbl, (ochopa
U YIieposia)

2.2

XUMHYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJUIOB (TallOTEHOB, Cepbl, a3ora, ¢ocdopa,
yriaepoia W KpPEeMHUS) U HMX COCOUHEHHH (OKCHAOB, KHCIOPOJACOAEPKAIIUX KHUCIOT,
BOJIOPOAHBIX coeMHEeHMH). [I[ppuMeHeHrne BAXKHEUIIINX HEMETAUIOB U UX COCTMHEHUM

2.3

Meramnbl. [lonoxxenue meramwioB B lleprognyeckoit cucTeMe XUMHUYECKUX DJIEMEHTOB
J.. MenneneeBa. OcOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 00OJI0OUEK aTOMOB METAIIIOB.
Ob6mue Qusndeckue cBoiicTBa MeTamoB. CIIaBbl METAIIOB. DJIEKTPOXUMUUECKUI Psij
HaIpsDKEHUH METaJUIOB

2.4

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATpHM, Kajaui, KaJdblMid, MarHui,
ATIOMHUHHM, ITUHK, XPOM, JKeTe30, Melb) U UX coenrHeHuit. OOIIe crnocoObl MOTyYeHUS
MeTtasuioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IPUHAIJICIKAIINX K PA3JIMYHBIM KJIdaCCaM

XUMHUS U KU3Hb

3.1

Ponp xumMuu B obecriedeHIH KOJIOTHIECKON, YHEPTETUUECKOM U MHIIEeBO 0€30MacHOCTH,
Pa3BUTHUU MCIUIUHBI. ITonsaTue o HAaYYHBIX MCTOAax IMO3HAaHHWA BCIICCTB U XUMHUUYCCKHUX
peakuui

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX NPUHLUIIAX MPOMBIIUIEHHOIO TOJTY4YE€HHUS
BAKHEUININX BemecTB. UYenoBek B MHUpE BEIIECTB W MaTEpPHUANIOB: Ba)KHEWINUE
CTPOUTEIBHBIE MAaTEPHAIbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTrepHuabl JUTS JJIEKTPOHUKHU, HaHOMaTepHaIbl, OpraHUYeCKHe
1 MUHEpaJbHbIEe yTOOpEHUs

3.3

X¥UMHA U 3740pPOBbE UEIOBEKA: IpaBHUJa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBwiia 0€30MacHOr0 HCIHOJIb30BaHUs MpenapaToB ObITOBONM XMMHUU B TOBCEIHEBHOU




| xu3En

YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
e  Xwumus, 10 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A. AknroHepHOE
obmectBo «M3narenscTBO «lIpocBemnienue»
o Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. AKHoHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
OenepanibHas pabouasi TporpamMma CpeaHero oOmero ooOpa3oBaHus NpeaMeTa «XUMUS)
(6azoBwrii ypoBenn) (s 10-11 kmaccoB oOpazoBatenbHbIX opranmzanuii. ®I'BHY HUuctuTyT
cTpareruu pa3Butus obpazoBanus. Mocksa — 2023.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [IOK



