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Pabouast mporpamMmma ydeOHOro mpeaMera «XHUMHs» Ha YpPOBHE CpPEIHETO OOIIero
00pa30BaHUsl COCTABJICHA HAa OCHOBE INMPHUMEPHON pabodyell mporpamMmbl y4eOHOTO IMpeaMera
«Xumus», TpedoBanuii k pesyiabraram ocBoeHus OOIT COO, npeacraBiaenubix B ®I'OC COO, a
Takke PenepanbHON IPOrpaMMBbl BOCIIUTAHUS U MOAJIEKUT HENOCPEICTBEHHOMY NPHUMEHEHUIO
npu peanuzanuu ooszarenbHor yactu OOIT COO.

1 IlosicHuTebLHas 3aMUCKA

1.1 OOmas xapakTepucTuKa yueOHOro npeamera « XuMus)

Xumuueckoe oOpa3oBaHUE, IOJYy4aeMOE BBIITYCKHUKAMHU CpEIHEH ILKOJIbI, SBISETCA
HEOTHEMJIEMO 4acThI0 UX 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEPUIAIONINM TAIOM peaTn3aluy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX LIEJIOCTHON cUCTEME
XUMHYECKOTO 00pa3oBaHUs. OTH IICHHOCTH KAacaloTCs IIO3HAHUS 3aKOHOB IPUPOJBI,
(bopMHpOBaHUS MMPOBO33pEHHMsT U OOLIed KyJIbTypbl 4YeJNOBEKa, a TaKXkKe 3KOJOIMYECKU
000CHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO M MPUPOHOI cpene. Peanusyerca xumuueckoe
o0pa3oBaHUe Yy4allUXCsl CpeJHEeH WIKOJbl CpeAcTBaMH YdeOHOro  mpeaMera  «XHUMHUS»,
COJIepKaHNE U MOCTPOEHHE KOTOPOTO OIpPEEIICHBI B POTpaMMe C YUETOM CIieHU(UKU HAYKU
XUMHUH, € 3HaUEHUS B IO3HAHUU IPUPObI U B MATEpUAJIbHON )KU3HU OOILECTBA, a TAKXKE C YIETOM
o0LIMX 1eNeld U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CPEIHEro
obmero oOpa3oBaHuss B Poccuiickoit ®enepauuu. Tak, Hampumep, npu (HOPMUPOBAHUU
colepKaHusl TpeaMeTa «XUMHS» YYTEHBI CIEAYIONIME TOJO0XKEHUS O creuu(puKe ¥ 3HAYCHUU
HayKH XUMUU:

e XuMHs Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0coOyro pojib B COBPEMEHHOU
[UBWIN3AIIHN, B CO3JaHUU HOBOM 0a3bl MaTepUAIbHOW KyIbTyphl. OHa BHOCHUT CBOM BKIJIA[
B (OpMHUpPOBaHME PALUOHAIBHOIO HAyYHOIO MBIIUICHUS, B CO3JaHHE LEJIOCTHOIO
IpEJICTaBICHUsT 00 OKpYXAloIIeM MHpE Kak O €QUHCTBE IPUPOJBI M 4YEJIOBEKa, KOTOPOE
dopmupyeTcss B XUMHM Ha OCHOBE NIOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO
MHpa, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU
001acTIMH TPUMEHEHHUS.

e TecHOo B3aMMOZEHUCTBYS C APYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMHsI CTajla HEOThEMJIEMON
4acTbI0 MUPOBOH KYJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPY/Aa U KU3HU KaKJI0TO
yieHa oOmectBa. CoBpeMeHHas XMMMs KakK HayKa cO3MJaresbHas, KaK HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha pelIeHHe IJI0O0ANbHBIX MpPOOJeM YCTOWYMBOTO pPa3BUTHS
4eJ0BEYEeCTBA — CBIPbEBOM, YHEPIeTUUECKOM, MUILEBON, IKOJIOTHYECKO 0e30MacHOCTH U
OXpaHBbI 3J0POBBS.

B coorBerctBuM ¢ obmumu nensmu U npuHiunamu COO copepxkaHue OpeaMera
«Xumusi» (10—11 kiaccel, 0a30BbIi YpOBEHb U3yUEHHS) OPUEHTUPOBAHO TPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYpHYIO  HOJArOTOBKY  OOydYarolIMXcCsi, HEOOXOAMMYI0 MM JJis  BBIPAOOTKHU
MHPOBO33PEHUYECKNX OPUEHTHPOB, YCIEHNIHOTO BKIIOYEHHSI B JKHW3Hb COLMYMA, MPOAOJIKEHUS
00pa30BaHus B pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBngomUMU TIpeaMeTa «XUMUs» SABIAIOTCS 0a30Bble Kypchl — «Opranuyeckas
XUMU» 1 «OO011as 1 HeOpraHUUecKasi XMMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUU 110 HEOPTaHUYECKOW XUMHUU (C BKIIOYEHHEM
3HaHUH U3 001eH XUMUH) U OpraHruyecKoi Xxumun. PopMUpoBaHHUE TAHHON CUCTEMBI 3HAHUI ITPH
U3YYEHUHU TpeaMeTa 00ecreyrnBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa conepkanust KypcoB — «Opranudeckast xuMusi» u «O0111as 1 HeopraHudeckast
XUMHSA» cPOpMUPOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOIO MOJAXOAa K M3yUeHHIO y4yeOHOTro
MaTepuaia U o0ycloBJIeHa UCTOPHUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKON XMMHM BELIECTBA PAcCCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHSI OPraHMYECKHX COCIUHEHWM, a TAaKXe Ha YpPOBHE



CTEPEOXMMHUYECKMX M DSJIEKTPOHHBIX MPEICTaBIEHUM O cTpoeHuM BemecTB. CBeneHus o0
U3Y4aeMbIX B Kypc€ BELIECTBAX JAlOTCS B PA3BUTUM — OT YIVIEBOAOPOJOB 10 CIOYKHBIX
OMOJIOTMYECKH AKTUBHBIX COEIUMHEHMH. B Kypce opraHmdeckoil XMMHM IOJIY4arOT Pa3BUTHE
c(opMHpPOBAHHBIE B OCHOBHOM IIIKOJIE MEPBOHAYAIBHBIC MPEICTABICHUS O XUMHUYECKOU CBSI3H,
KJIacCU(PUMKALMOHHBIX MPU3HAKaX BEIECTB, 3aBUCHMOCTU CBOWMCTB BEIIECTB OT UX CTPOEHUS, O
XUMHUYECKOW PEaKUU.

ITo HOBBIM YrjioM 3peHMsl B mpeaMere «XUMHs» 0a30BOro ypoBHS pacCMaTpUBAETCS
U3YyYCHHBII B OCHOBHOM MIKOJE TEOPETHYECKH MaTepual M (PAKTOIOTHYECKHE CBEIEHHUS O
BEIIECTBAX U XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUS yYalIUMCsl IPEA0CTABIISIETCS BOBMOKHOCTh OCO3HATh 3HAaYEHHE NIEPHUOJUUYECKOI0 3aKOHA
¢ 00IIETeOPETUYECKUX U METOJJOJIOTMUECKUX MMO3UIHH, ITy0Ke OHATh HCTOPUUYECKOE U3MEHEHHE
(GYHKIMI 3TOTO 3aKOHA — OT 0000IIAIOIICH T0 OOBSCHSIONMIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O Ba)XKHEHIIMX BEIIECTBAaX, UX COCTaBe, CTPOEHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYLIHOCTU U 3aKOHOMEPHOCTAX IPOTEKAHUS
nononHsercs B Kypcax 10 um 11 KkjaccoB 3neMEHTaMM  COJAEP)KaHUS, HMEIOLUMU
KYJBTYpPOJOTHUECKHUI H TPHUKIAAHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, PpacKpblBalOT €€ pojb B IIO3HABAaTEIbHON H
IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHUIO YBa)KEHUS K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSATh €€ JUIsl HOMOJHEHHs 3HAaHUH, peleHHs
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIEI0BATENbCKUX 3a1ad. B meinoM conepkanue
y4eOHOro npeamera «XUMHUS» JAaHHOTO YPOBHSI HM3Yy4EHHMsS OPHUEHTHPOBAHO Ha (hopMUpOBaHHE
y yYaIluXCsi MHUPOBO33PEHYECKOH OCHOBBI JJIsi MIOHUMAHUS (PHIOCOPCKUX HIEH, TaKuX Kak:
MaTepHaIbHOE €IMHCTBO HEOPIraHUYECKOI0 M OPraHWYecKOro Mupa, o0ycJIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTAaBOM U CTPOEHUEM, [TI03HABAEMOCTD IPU- POJIHBIX SIBJICHUHN MyTEM IKCIIEPUMEHTA
U pELICHUs NPOTUBOPEUMH MKy HOBBIMM (pakTaMH M TEOPETUUYECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MpPoOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNSI HOBBIX TEXHOJIOTUHA U MaTepUaJIOB.

B mnnane pemeHus 3amad BOCHUTAHUS, Pa3BUTHUS U COLMATU3AaLUU OOyYarOUIUXCS
IPUHATBIE MPOTPAMMOM IOAXOHABl K OIPEACICHUIO COAEpXKaHUS M TOCTPOEHUS IIpeaAMeETa
pelycMaTpUBaIOT (POPMHUPOBAHHUE Y YHAIIUXCSI YHUBEPCAIBHBIX YU€OHBIX NEHCTBUI, MMEIOIINX
6a30Boe 3HauUEHHE JUISl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U
0o0paboTkn HMHPOpMAIMHK, HEOOXOAUMBIX JJsi TNPUOOPETEHUs] OmbITa MPAKTUYECKON U
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B ITO3HAHUU XUMUHU.

VY4eOuslif npeamer «XUMHUS» — 3TO OAUH U3 YUEOHBIX NMPEAMETOB, CIOCOOHBIX YCIIEIIHO
BBIMOJIHUTG 3ajlauyy MHTErpallMyu Ccojep)kaHus oOpa3oBaHUS B OOJIACTH €CTECTBEHHBIX H
OOLIECTBEHHBIX HAYK.

B ocHOBy conepxaHus ydeOHOro mpenMeTa «XHUMHUS» MOJI0KEHO M3YyYeHHE €IUHOTO U
OJIHOBPEMEHHO MHOTOMOJISIPHOTO MUpa, TI00anu3alii MUPOBOTO pa3BUTHS, (POKYCUPOBaHUS Ha
(dopMHpOBaHUHN y O00yYaromuUXcs LEJIOCTHOTO MPEACTaBICHHUsS O poiu Poccuu B COBpeMEHHOM
mupe. daxkTopamu, ONpEAENSIONUMHU COACPKATEIbHYIO YacTb, SBUJIUCh WHTEIPATUBHOCTD,
MEXIUCHUIUIMHAPHOCTD, IPAKTUKO-OPUEHTHPOBAHHOCTh, JKOJOTM3alus M TyMaHW3alus
reorpaduu, 4To MO3BOJINUIO Oosiee YETKO MPEACTaBUTh TeorpaduiyecKkue pealny MpOUCXOAsIInX
B COBPEMEHHOM MHpE TEOINOJUTUYECKUX, MEKHALUOHANBHBIX W MEXIOCYJapCTBEHHBIX,
COLIMOKYJIBTYPHBIX, COLIMATbHO-9KOHOMHYECKUX, T€0IKOJIOTMUECKUX COOBITUI U MPOIIECCOB.

1.2 HEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUSA»

B npaktuke npenopaBaHus XMMHHM Kak B OCHOBHOW, TaK M B CPEJHEN IIKOJIE, IPHU
OIIPENIEIICHUN COJEPKATEIIBHON XapaKTEPUCTUKU LEJIed U3Y4eHUs IPEIMETa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB XUMHYECKOMN
HAYKHU KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKON NEATETLHOCTH YeIOBEKa U KaK



OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTyphbl. C METOAUYECKON TOUKHU 3PEHHS TaKOW MOJIXO0M K
OMpCACIICHUIO ueneﬁ HU3YUYCHUS NIPCAMETA ABJISICTCS BIIOJIHC OIIPpaBAAHHBIM.

CornacHo ,HaHHOﬁ TOYKE 3PpCHUSA TJIaBHBIMH LECIAMH H3Y4YCHUA MNPEAMETa «XHUMHSI» B

cpenHell mKoe Ha 6a30BOM YPOBHE SIBIISIOTCS:

dbopMUpPOBaHHE CHCTEMBbl XUMHUYECKMX 3HAHUM KAk BaKHEUIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIEKAaT KIIOYEBBIE ITOHSITHUA,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XHMHH, OCBOCHHE $S3bIKa HAayKH, YCBOCHHUE U
MOHMMAaHUE CYIHOCTH JOCTYIHBIX O000OIIEHWH MHPOBO33PEHYECKOIO  Xapakrepa,
03HAaKOMJICHHE C UCTOPHUEN MX Pa3BUTHS U CTAHOBJICHHUS;
dbopMupOBaHUE U pa3BUTUE NPEJCTaBICHUM O HAyYHBIX METOJaxX MO3HAHMs BEIIECTB U
XUMUYECKUX PEaKUuuid, HEOoOXOAUMBIX JJii NMPUOOpPETEHUsT YMEHUNW OpPUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKHUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;
pa3BUTHE YMEHUU U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U OOBSICHEHHUEM
XUMHYECKOTO JKCIIEPUMEHTa, COOJI0JEHHEeM TMpaBuUil O€30MacHOro OOpamieHus ¢
BemectBamMu. Hapsiny ¢ 3TuM coaep:karenbHas XapaKTepUCTHKA LEJIeW U 3a/1a4 U3y4YCHUS
npeAMeTa B MPOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MPHOPUTETAMHU B CHCTEME O0IIIero cpeHero oopaszoBanus. CeroaHs B PEMIOaBaHUHA XUMHN
B Oounblell creneHu OTAAETCA MNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJEp KaHUS
00y4YeHUs, OpUEHTUPOBAHHOM Ha TIOJITOTOBKY BBITYCKHUKA IIIKOJIBI, BJIA/ICIONIETO HE HA0OPOM
3HAaHUHU, a QYHKIIMOHAJIBHOW IPAMOTHOCTHIO, TO €CTh CIOCOOAMHU M YMEHHSIMH aKTHUBHOTO
MOJTYYCHHS 3HAHUI U IPUMEHEHUS UX B PEAJIbHOM KU3HU JJISl PELICHUS] IPAKTUYECKUX 3a7a4.
B 9710i1 cBs31 npu n3ydeHuu npeamera « XUMUs TOMUHUPYIOIIee 3HaUeHHE TPHOOPETatoT

TaKHC ICJINU U 3a/Ja4, KaK:

e ajanTanys OOYyYalOUIMXCS K YCIOBHSAM JUHAMHYHO DPAa3BHBAIOIIETOCS MHpa,
(dopMUpOBaHNE MHTEIUIEKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHHMIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX C BEIIECTBAMU U X NPUMEHEHUEM;

e (dopMupoBaHHe Yy OOYYAIOLIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUIN),
UMEIOINX YHUBEPCATbHOE 3HAUCHHE ISl PA3IMYHBIX BHUJOB JCSATEIBHOCTU: PEHICHUS
npobieM, TMOHMCKa, aHanmu3a | 00paboTKM UHPOpMalUU, HEOOXOIUMBIX s
nproOpeTeHNs OIbITa JEeSITeIHHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TO3HAHUHU
XUMHH, a TaKXke JUIsl OLEHKH C MO3MLIMN 3KOJOrMYeckod Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEIIECTB M XMMHYECKHX MPOIIECCOB HA OPTaHU3M 4YelIOBeKa W MPUPOIHYIO
cpeay;

® pa3BUTHE N103HABATEIbHBIX MHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00y4aromuxcs: CocOOHOCTH CaMOCTOSATEIbHO TPUOOPETATh HOBBIE 3HAHHUS 110 XUMUU B
COOTBETCTBUM C JKM3HEHHBIMM MOTPEOHOCTSIMHM, HCIOJIb30BATh COBPEMEHHBIE
WH(OPMAIMOHHBIE TEXHOJIOTUH /ISl IOWCKA U aHAJTM3a yu4eOHOM M HaydIHO-TIOMYIISIPHON
UH(POPMALIUU XUMHUECKOTO COJIEPKAHUS;

e (dopMupoBaHMe U pa3BUTHE Yy OOYYAIOIIMXCS  aCCOLMATUBHOIO M JIOTHYECKOTO
MBIIICHHSI, HAOI0IaTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOJUMBI, B  YaCTHOCTH, MpPH IUIAHUPOBAHMM M MPOBEAECHUM XHMHUYECKOTO
IKCIEPUMEHTA;

e BocmHTaHWe y oOydarommxcsi yOSKIEHHOCTH B TYMaHHUCTHUYECKOW HAINpPaBICHHOCTH
XUMHH, €€ BaXHOM pOJIM B pELUICHHH TJ00ATBHBIX MPOOJIEeM PpalMOHAIBHOTO
NPUPOJIONIONB30BAHNS, TIOTIOJHEHUSI JHEPreTHUECKUX pPECypcoB U  COXpaHCHHUS
IOPUPOJHOTO PABHOBECHUS; OCO3HAHUS HEOOXOIMMOCTH OEpeKHOrO0 OTHOLIEHHS K
NpUPOZIE W CBOEMY 3I0pPOBBIO, a TaKXe MPHOOPETEHUSI OMbITa HCIOIb30BAHHS
MOJYYEHHBIX 3HAHUM ISl TPUHATHS TPAMOTHBIX PEIEHUH B CUTYalUsX, CBA3AHHBIX C
XUMHYECKUMH siBJIeHUsMU. Llenn u 3amaum m3ydeHus mpeaMera «XUMHUS» MOYUUIH
NOAPOOHYIO METOAMYECKYI0 MHTEpIIpEeTalfio B paszzaene mnporpammsel «llmanupyemsie



pe3yJbTaThl OCBOCHUS MPEAMETay, Oaroaaps yemy o0ecredeHo Y€TKoe IpeICTaBIeHNe
0 TOM, KaKue 3HaHHUs U YMEHHUS UMEIOT NMPSMOE OTHOUIEHHE K pean3aliii KOHKPETHON
LEJH.

1.3 MECTO YYEBHOI'O IPEJMETA «XUMUS» B YUEBHOM
IIJTAHE

B cucreme cpemnero ob6miero oOpasoBaHus «XuMHS», H3ydyaeMasi Ha 0a30BOM YPOBHE,
MpU3HAaHA O0s3aTCIPHBIM YYEOHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEIMETHON 00JiacTu
«EcTecTBEHHBIE HAYKHY.

Oo6miee urciao yacoB — 68 uacos: B 10 kimacce — 34 yaca (1 yac B Hexemo), B 11 kimacce
— 34 4aca (1 gac B Henemo).

B TemarmueckoM IUIaHMpOBAaHWM YKa3aH pe3epB Y4eOHOro BpPEMEHH, KOTOpPOE
PEKOMEHIyeTCS IJIsl peai3aliyi aBTOPCKUX MOIX0/I0B IO HCIIOIH30BAHUIO PA3HOOOPa3HBIX (HOpM
OpraHu3aIy y4eOHoro nporecca.

2 COIEPKAHUE YYEBHOI'O ITIPEJJMETA «XUMMUSD»
2.1 10 KJIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

IIpenMer opraHn4eckoi XUMHHU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B MOJIyYCHUU
HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHust oprannyeckux coequnenuii A.M. bytieposa,
e€¢ ocHoOBHble mnonoxeHus. CTpykTypHble (OpMyJIbl OpPraHMYEeCKUX BemecTB I'omororus,
nzomMepust XUMHUYECKas CBSA3b B OPraHUYECKUX COETMHEHUSX — OJAMHAPHBIEC U KPaTHbIE CBSI3U.

IIpencraBnenne o  kiaccudukauuum  opraHudeckux  BemiectB.  HomeHnkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

DKcrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEUIECTB M MX IPEBPALICHUI: 03HAKOMJIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMHM Ha WX OCHOBE; MOJIEIMPOBAHUE MOJEKYI
OpraHMYECKHUX BELIECTB; HaOJIOJEHHE U ONUCaHHE JEMOHCTPALIMOHHBIX ONBITOB IO
NPEBPAICHUIO OPraHUYECKHX BEIECTB NPU HarpeBaHUHM (IUIaBJI€HUE, 0OYTIMBaHUE U TOPEHHUE).

YruaeBoaopoasl

AJNKaHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUI psAn. MeTaH M 3TaH — MpOoCTEHIINe
MPEJICTaBUTENN AJIKAHOB: (PU3NUECKHE U XMMHUECKHE CBOMCTBA (pEeaKIK 3aMEIeHHs] U TOPEHMUS),
HaXO0XJICHNE B IPUPOJIE, TOIYIEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUH psii. DTUIIEH U MPOIUJIEH — MPOCTEHIIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOWCTBA (peakiuM TUIpUPOBAHMS,
raJIor€HUPOBAHMUSI, THIPATAllUM, OKUCIIEHUS U TIOJMMEPHU3AlINN ), TOTYYeHHE U IPUMEHEHUE.

Ankanuensl. byranuen-1,3 u merunOyraauen-1,3: cTpoeHue, BaXXHEHIINEe XUMUYECKHE
cBoiicTBa (peakus noaumepusanun). [lomyyenne cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTHUECKUH psn. ALETHIEH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUUYECKHUE CBOWCTBA
(peakiuy ruIpUpOBaHUs, FAIOTEHUPOBAHNUS, THAPATALIMHU, TOPEHHUS ), [TOJTyYeHHE U IPUMEHEHHE.

Apenbsl benzon: cocraB, cTpoeHue, (HU3MYECKHE W XMMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. W HUTPOBAaHMs), NOJydyEeHUE M IpUMEHEHHe. Toayos: cocraB, CTpPOEHHE,
¢duznyecKkne U XUMUYECKHUE CBOMCTBA (peaKuy raJIorTeHUPOBAHMSI U HUTPOBAHUS) MOJTyYEHHE U
IpUMEHEHHE. TOKCHYHOCTH apEHOB. I'enernueckass CBA3b MEXAYy YIVIEBOJOPOJAMU,
MPUHAJIEKAITIME K Pa3IMYHBIM KJaccaM.

[TpupoHble UCTOYHHUKH YTI€BOAOPOAOB. [IpupoaHblif ra3 u nomnyTHele HEQTSIHBIC Ta3bl.
Hedtp u e€ npoucxoxnenue. CnocoObl nepepaboTky HePTH: IEpPEeroHKa, KPEKUHT (TEPMUUECKHIH,
KaTalIuTH4eckuil), mnmponu3. I[IpoaykTel mnepepaboTku HepTH, HX MNpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKThI €ro nepepaboTKu.

OKCrepUMEHTANIBHBIE METO/IBI M3YUEHUS BELIECTB M MX IPEBPALICHUI: 03HAKOMJIEHHE C



o0pa3laMu MmIacTMacc, KayuyykoB U pe3uHsl; Koyutekuuu «Hedgte» n «Yromnb»; MonenupoBaHue
MOJIEKYJ YIJICBOJOPOJOB M TaJOr€HONPOU3BOAHBIX; MPOBEACHUE MPAKTUYECKOW pPaOOTHI:
IIOJIy4YEHHUE 3TUJICHA U U3YYECHUE €r0 CBOMCTB.

PacuéTrHble 3agaun

Bbluuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIHMYeCTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUN).

Kuciopoacoaep:kamme opranmiyeckue coelMHeHus

IIpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTpPOEHHE, (U3UYECKUEe U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
IpUMeHEeHHEe. BogoponHbIe CBA3M MEXAY MOJIEKylaMHu cnupToB. /JleiictBMe MeTaHoJa U
9TAHOJIa Ha OPraHU3M YeJIOBEKA.

MHoroaToMHble CIHUPTHI. OTUJIEHIVIMKOJIb M TJIMLEPHH: CTpOeHue, (usnueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO ILIETOYHBIMU METAJNIAMH, KaUECTBEHHAsI peaklys Ha
MHOIOaTOMHBIE cnupThl). JlelicTBUE Ha opraHu3M uyenoBeka. IIpuMeHeHMe TiHMLEpUHA U
STUJICHTJIUKOJISL.

@deHoN: CTPOCHHME MOJIEKYJIbl, (pU3MUeCKHe M XMMHUYECKHE CBOMCTBa. TOKCHMUHOCTh
denona. [Ipumenenue gerona.

Anpnernnpl U KeToHbl. DopMmanpAeruj, auneTaableruja: CTpoeHue, (GU3UYecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHHS, Kad€CTBEHHBIE pEaKIUM),
IIOJIy4YEHUE U IPUMEHEHUE.

AneToH: cTpoeHue, (U3NYECKHE M XHMHUYECKHE CBOMCTBA (pEaKkIHH OKHUCICHUS H
BOCCTaHOBJIEHU), TNOJy4eHUe U npuMeHeHHe OIJHOOCHOBHbBIE IIpeeibHbIE KapOOHOBbIE
KHACIOTHl. MypaBbHHAsl M YKCYCHasi KHCJIOTBI: CTPOCHUE, (PU3NYECKHE M XMMHUYECKHE CBOICTBA
(cBoiicTBa, OOIIME A Kiacca KUCIOT, Peaklus 3TepUHUKaAILMK), MOJIydYeHHEe U MPUMEHEHHUE.
CreapuHOBas M OJIEMHOBAS KHCIOTHI KaK MPEACTaBUTENN BBHICIIUX KapOOHOBBIX KHCIOT. Mplia
KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEe JecTBHUE.

CrnoxHble 3¢Upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorndeckas poJb KUpPOB.

VYrneBojbl: cocTaB, KjlacCU(pUKaLUs YriaeBo10B (MOHO-, TU- U mosncaxapuisl). ['moko3a
— IpOCTEHIINNA MOHOCAXapHu1: 0COOEHHOCTH CTPOEHUS MOJEKYIbl, (PU3MUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumoseiictaue ¢ ruapokcuom menu(1l), okucnenne aMMuadHbIM paCTBOPOM OKCH/JIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TJIOKO3bl), HaXOXJICHHE B IPHPOJE, MPUMEHEHHE,
6uonoruueckas posib. @orocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Caxapoza — MNpeACTaBUTENb AMCAXapUIOB, TMAPOJU3, HAXOXKJIECHUE B IPUPOAEC U
IIPUMEHEHUE.

Kpaxman u nemnonosa Kak npupoHble noaumepsl. CTpoeHHe Kpaxmalla ¥ LEJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOou3, KaYeCTBEHHAs PEaKus C HOJOM).

OKCIIEpUMEHTAIBHBIE METOJbl M3YYEHHUs BEIECTB M WX NPEBPAIICHUN: NPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaKkIMyU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmenu(Il)), MHOroaroMHbIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3anmoaeiicTBre Kpaxmana
C MOJIOM); IPOBEJICHUE NMPAKTUYECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaun

Boruncnenuss mo ypaBHEHMIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTcoaepakaniye OpraHu4ecKre CoeANHeHUs!

AMuHBI. MeTUIIaMUH U aHWJIMH: COCTaB, CTPOEHHE, (PU3nUecKre 1 XUMUYECKUE CBOMCTBA
(ropeHue, B3aUMOICHCTBUE C BOJIOM U KUCIOTAMU).

AMUHOKHUCIOTEl Kak aM(OTepHble OpraHuyeckue coeAuHeHus. DPusznyeckue Hu



XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha @puMmepe INIMLUHA). buonoruueckoe 3HaueHHe
aMuHOKHUCHOT IlenTuael.

benkn kak npupOIHBIE BBICOKOMOJIEKYJSIPHbIE coennHeHus. IlepBuuHas, BTOpuYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUIPONU3, JCHATypaIlHs,
Ka4eCTBEHHbIE pEaKIUU Ha OEJIKH.

DKCrepUMEHTAJIbHBIE METO/bl M3YyYEHUS BEIIECTB U UX INpEBpallleHUuii: HaOII0JeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: JeHAaTypalus OENKOB NpU HarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHMI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IIOJIMMEPHU3alUuU, CPeOHAs MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEPU3ALINS U IOJUKOHACHC AL,

[Tnactmacecbl  (HOJAMATWIIEH, — MOJMIPONMIEH,  HNOJUBUHWIXJIOPHUJ, IOJUCTUPOIN).
HatypanbHblii 1 cHHTeTHYECKHE KaydyKH (OyTaIueHOBBINA, XJIOPOMPEHOBBIM M HM30IPEHOBBIN).
BosokHa: HarypanbHble (XJIONIOK, HIEPCTh, IIENK), HCKYCCTBEHHbIE (ALETATHOE BOJOKHO,
BHCKO03a), CHHTETUYECKHE (KAIIPOH M JIaBCaH). DKCIEPUMEHTAIbHBIE METOIbl H3YUCHHS BEIIIECTB
U UX IpeBpallleHUil: O3HaKOMJIEHHE C 00pa3laMH NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMAcCC, Kay4yKOB.

MexnpeamMeTHbIe CBSI3H

Peanu3zanus MexXnpeaMeTHbIX CBA3€H NMpu M3ydyeHuu opranuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUH, IBJISIFOIINXCS CUCTEMHBIMU JUISl OT/AEIbHBIX PEAMETOB €CTECTBEHHO- HAYYHOT'O LIMKJIA.

OOwe ecTeCTBEHHO-HAay4YHblE IMOHATHUSA: SBJICHME, HAy4YHbIH (akT, TMIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOANIHOCTh, HAOIIOACHNE, HW3MEPEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusuka: MmaTepus, SHEprus, macca, aToM, O3JEKTPOH, MOJIEKYJa, SHEPreTHUYEeCKUM
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3MUYECKUE BEIMYMHBI U
€AMHMIIBI X U3MEPEHUS.

buonorus: knerka, opraHusMm, 6uocdepa, oOMEH BeLIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YTI€BOIbI, KHUPbI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBble, TOIUINBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThI, OCHOBBI PallMOHAILHOTO MUTAHUS, MOIOLIHE CPE/ICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE MTPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

2.2 11 KJIACC

TeopeTnueckne OCHOBbI XUMUU

XuMudeckuil sneMeHT AToM. Sapo aroma, UW30TONbl.  DJIEKTPOHHAas 000JIOUKa.
DHepreTUuecKue YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTAaNH, S-, P-, d-37eMeHThl. OCOOCHHOCTH
pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuogumueckass cucTeMa XUMHYECKUX djeMmeHToB J[.U.
MengeneeBa. CBA3p NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOW TEOpHUEW CTPOCHMS ATOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIO0KHBIX BEIIECTB
0 TPpyNIaM U feprojam. 3HaueHHe NePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiectBa. XHUMHUYECKas CBsA3b. BHIBI XMUMHUYECKOH CBS3HM (KOBaJEHTHAas
HEemnoJisipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BomopoaHast cBsa3b. BaneHTHOCTD.
OneKTpooTpULaTeNbHOCTh. CTeneHb OKucieHUs VIOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTb CBOWCTBAa BELIECTB OT THIIA



KPUCTAJUIMYECKON PEIIETKH.

[TonsTue o aucnepcHbIX cucTeMax. MICTHHHBIE U KOJUIOMIHBIE pacTBOpBl. MaccoBast 101
BEILECTBA B paCTBOPE.

Knaccupukanuss Heopranuyeckux coeauHeHuil. HomeHknarypa HeEOpraHMYECKHX
BELECTB. |'€eHeThuyeckas CBsI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumunyeckas peakuus. Kiaccudpukanus XUMHYECKMX peakUil B HEOPraHUYECKON U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB; 3aKOH COXPAaHEHUS U NPEBPALLEHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTHMbIe PEaKIHH.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOI'O PaBHOBECHS.
ITpunnun Jle larense.

OnexkTponutuyeckas auccouuanus. CuibHble U cinadble AeKTposuThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KUCIIasA, HEUTpanbHasl, menouHas. [lonsatue o BonoponHom nokasarene (pH)
pactBopa. Peakiuu nonHoro oomeHa. [ 'uaponn3 HeOpraHu4ecKux U OPraHMYECKUX BEIIECTB.

OKHUCINTENFHO-BOCCTAHOBUTENIbHBIE peakuuu [loHsaTHe 00 3JeKTposM3e pacIuiaBOB H
pacTBOpoB couneil. [[pumenenue 3nekponunsa.

DKCcliepUMEHTAIbHBIE METOJAbl W3Y4YEHMs BEIIECTB M MX IPEBpPALLEHHUI: AEMOHCTpaLus
tabmun «llepuonnueckass cuctema xumuyeckux snemeHToB J[.M. MenneneeBa»; u3zydeHue
MoJieJIel KpUCTAUNIMYECKUX PEIIETOK; HaOMIOJEHUE W ONUCAHUE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioXeHHe MEepoKCHIa BOAOPOAa B MPUCYTCTBUM  KaTanu3aTopa,
OIPENEIICHUE CpElIbl PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKIINH
MOHHOTO OOMEHa); MPOBEACHHUE MPAKTUUYEeCKOW padoThl «BiusHue pa3nuyHbix (AaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM.

Pacuérubie 3agaun

Pacu€rbl o ypaBHEHUSAM XUMUYECKUX PEAKIIUNA, B TOM UYHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM IMTOHATUS «MACCOBAs J10JI BEILIECTBAY.

Pasnen 2. Heoprannueckasi xumusi

Hemerannsl. Ilonoxenne HemertamioB B Ilepuonmdeckoid cucTeMe XHMHUYECKUX
anemeHnToB J.M. MenneneeBa M 0OCOOEHHOCTH CTpO€HUs aTOMOB. DuU3nMyecKue CBOWCTBA
HEMETAJJIOB. AJJIOTPONUS HEMETAJUIOB (Ha MpUMepe KHCIopoJa, cepbl, Gocdopa U yriepoaa).
XUMHYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TraJloreHOB, Cephl, a30Ta, hocdopa, yriepoaa u
KpEMHHUSI) M HUX COEIMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

[IpuMmeHeHre BaXKHEWIINX HEMETAUIOB M UX coeauHeHud. Merawisl [lonoxkenue
MmeTaiioB B [leproanueckoii cucreme xumuueckux snemeHToB JI.M1. MenneneeBa. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTayioB. O0mue Gpu3ndeckue cBOHCTBa METaIOB.
CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PsiJl HANPSYKEHUI METaJUIOB.

XUMUYEeCKHE CBONCTBA BAKHEWIIMX METAJUIOB (HATPHUM, Kanmuil, KaubIuil, MarHuii,
ATIOMUHUM, IUHK, XpOM, XKeJle30, MeJlb) U UX COCTUHEHHH.

OO6mme crnocoObl monyueHus: metauioB. Meramnyprus. Kopposus meraminoB. CriocoObt
3alIUTHI OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBpPALICHUI: H3Yy4YEHHE
KOJUIeKIIMU «MeTasuibl U CIUIaBbl», 00pa3l0oB HEMETAJUIOB; pEIIeHHE  SKCIEPUMEHTAIbHBIX
3az1ay; HaOJIOIGHUe W OINHMCAaHME JIEMOHCTPAIMOHHBIX M JIa0OPaTOPHBIX OIBITOB
(B3auMojielicTBUE TUAPOKCHIA aJOMUHHUS C pacTBOpaMH KHCIOT W IeJoYell, KauyeCTBEHHbIE
peaklMy Ha KaAaTHOHBI METAJIIOB).

Pacuérnbie 3agaun

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Uiu 00BbEMY OJHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB; pacdy€Thl mMacchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOIYKTOB PEAKILIUH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUSA U )KU3Hb



Ponbs xumun B 06ecieYeHIH 3KOJIOTHUECKOM, YHEPTeTUYECKON U TUIIEBOM O€30MaCHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE 0 HaAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUil.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUINAX TPOMBIIUICHHOTO IOJYYCHHS
Ba)KHEUIIINX BEIICCTB.

UYeoBek B MHUpPE BEIISCTB M MaTEPHAIOB: BAaXHEHIITME CTPOUTEIIBHBIE MaTepHaIbl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKH, CTEKJIO, K€pamMHuKa, MaTepualbl UIsl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC YI0OPECHHS.

Xumusi 1 370pOBbE 4YEJIOBEKA: MPaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPEMapaToB;
npaBuja 6€30MacHOr0 MCIOIb30BaHMS IIPENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOMN KU3HH.

MexnpeameTHble CBSI3U

Peanuzarus MeXIIpeAMETHBIX CBSA3CH IIPH U3YYCHUHU OOIEH M HEOPTraHUIECKONH XUMHUHU B
11 xmacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JIJIS OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[HAKJIA.

OOmiue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAy4dHbIM (akT, TUMOTe3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KJIaccu(PHUKaIus, IepuoInIHOCTh, HAOIIOACHHIE, SKCIIEPUMEHT, MOJICIINPOBAHHE,
HU3MEpPEHHE, SIBJIICHHE.

dusuka: marepus, YHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYNHBI U €AMHUIIBI KX U3MEPECHHUSI, CKOPOCTb.

buomnorus: kinerka, OpraHm3M, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLINBO, PECYPCHI.

TexHonmorus:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METAUTyprusi,  IPOU3BOICTBO
CTPOUTEIILHBIX MAaTEPHAIIOB, CETLCKOXO03MCTBEHHOE MPOU3BOJICTBO, IMHINEBAs TPOMBIIUICHHOCTD,
dapmaneBTUUECKasi ~ MPOMBIIUIEHHOCTh,  MPOU3BOACTBO  KOCMETUYECKMX  TMPEMapaTos,
MIPOU3BOICTBO KOHCTPYKIITMOHHBIX MaTepHuaosB, 3JICKTPOHHAs MIPOMBIIIIICHHOCTb,
HaHOTEXHOJIOTHH.



3 HNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O
INPEAMETA «XUMHUSA» HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

3.1 JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IMOJAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOCHHUS NPeIMETa « X UMHs» Ha YPOBHE CpPeIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIIAIOILNUE:

— OCO3HaHHE OOYYaIOUIMMHUCA POCCUICKOM TIpa’KAAaHCKOM WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CAaMOOIIPEAEICHUIO;

— HaJINYMe MOTUBAIMH K 00yUEHHIO;

— IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUUYECKUX TpaauLiuii 0a30BOM HAyKU XUMUU;

— FOTOBHOCTb U CIOCOOHOCTh  OOy4aroUmIMXcs  PYKOBOJICTBOBAaTbCS B CBOEH
NeSITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPHUCYLIUMH LEJIOCTHOH cHUCTEMe
XUMHUYECKOTro 00pa3oBaHus;

— HaJIM4YMe MPABOCO3HAHMSI HKOJIOTUYECKOM KyJIbTYphl U CIIOCOOHOCTH CTaBUTH LIEITU
U CTPOUTD KU3HEHHBIE IIJIaHbI

JInuHOCTHBIE PE3yIbTAaThl OCBOCHUS MIpeaMeTa « XUMHUS» JOCTUTAlOTCs B €AMHCTBE yueOHOM
U BOCHUTATENbHOM aesrenpbHOCTH. OpraHu3ali B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
rpaKAaHCKOro oOlIecTBa, NPUHATHIMU B OOLIECTBE HOPMAMM M  IIpaBWIaMU  IIOBEACHMS,
CHOCOOCTBYIOUIMMHU IIPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTaHOBJICHUS
JMYHOCTH 00YYaOLIHXCS.

JInuyHOCTHBIE pe3yJabTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPaKarT c(HOPMUPOBAHHOCTD
OTIBITA ITO3HABATEIHLHON U IPAKTUYECKOH ACATEIHPHOCTH O0YJAIOLIMXCS IO pealTM3allui PUHATHIX
B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B YACTHU:

I'paxxniaHcKoro BOCHMTAHMSA:

— OCO3HaHUS O0YyYaroIIMMKCSI CBOMX KOHCTHUTYLMOHHBIX IpaB U OOsS3aHHOCTEH,
YBa)KCHHUsI K 3aKOHY U IIPAaBONOPSIKY;

— MPEACTABIIEHUS O COLMAIbHBIX HOPMaxX M MPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUIN
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATENbHOCTH MPU CO3AAHUU YUEOHBIX
IPOEKTOB, pEIIeHUH Y4YEOHbIX M [O3HABATENBHBIX 3a/1a4, BBITOJHEHUU
XUMHYECKHUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH NMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI
JIPYTUX IPU aHAJINU3€ Pa3INYHbIX BUJIOB Y4eOHOU 1A TENbHOCTH;

ITaTproTH4YecKOro BOCHUTAHHSA:

— I[ICHHOCTHOTO  OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEAMIO
OTEYECTBEHHON XUMUHU,

— YBaXX€HHUS K IIpOLlecCy TBOpPUECTBa B O0OJACTH TEOPUM M TMPAKTUYECKOTO
NPUMEHEHUST XUMHUH, OCO3HAHMS TOrO, YTO JOCTHMKEHMSI HAYKH €CThb PE3YyJbTaT
JUINTETIbHBIX ~ HAONIOACHUM, KPOMOTJIMBBIX SKCIIEPUMEHTAJIBHBIX IIOHCKOB,
MIOCTOSIHHOTO TPYyJa YYEHBIX U IPAKTUKOB;

— MHTEpeca U MO3HABATEJIbHBIX MOTHUBOB B NOJYYEHUH W IOCIEAYIOIIEM aHAIHN3E
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

— HPABCTBEHHOI'0 CO3HAHUS, dTUYECKOTO IOBEICHUS;

— CHOCOOHOCTH OLIEHUBATh CUTYAI[MH, CBA3aHHBIE C XMMUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh HAa MOpPaIbHO-HPaBCTBEHHbBIE
HOPMBI U LIEHHOCTH;



TOTOBHOCTHU OLIEHUBATh CBOE MTOBEICHUE U MOCTYIKA CBOMX TOBAPHILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX MOCTYIIKOB;

@®opMUPOBAHUS KYJbTYPbI 310POBbSI:

MMOHUMAaHUS [ICHHOCTEH 3/T0POBOT0 M OE30M1aCHOTO 00pa3a >KU3HU; HE0OXOIUMOCTH
OTBETCTBEHHOTO OTHONICHUS K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYCCKOMY
3JI0POBBIO;

coOMoIeHnsT TpaBWJI  OE30IacHOTO OOpalleHWs C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYJOBOU IEATEIBHOCTH;

MOHUMAHUS [IEHHOCTHU MPABUJI WHIUBUYaTHHOTO U KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIMAX, YTPOXKAIOIINX 3J0POBBIO U KU3HM JIOJIEH; OCO3HAHUS
MOCIEACTBUA W HENPUATUS BPEAHBIX MPHUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypEHUs);

TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHON KOMITIETEHTHOCTH B y4eOHO-UCCIIeIOBATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOH, TBOPYECKOW M JAPYrUX BUOAX
JesTeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCIICHHMU IMPAKTUUYCCKUX 3aJaqd COHI/IaHLHOﬁ
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuii pa3nuyHoro poja, B TOM YHCIie
HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)XCHUSI K TPYY, JIOASIM TPya U pe3ybTaTaM TPYIOBOH JAESITENbHOCTH;
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYabHOM TPaeKTOPHH 00pa30BaHMUs,
Oynymieit npodeccuu U peann3anii COOCTBEHHBIX )XKHU3HECHHBIX IJIAHOB C YIETOM
JUYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XMMHH, MHTEPECOB U MOTpeOHOCTeH
00I11eCTBA;

IKOJOrH4eCcKOoro BOCIIUTAHMSA:

HKOJIOTUYECKU I1€JIeCOO0Pa3HOr0 OTHOLIEHUS K MPHUPOJE, Kak HMCTOYHUKY
CYIIECTBOBAaHMsI )KU3HU Ha 3eMIIE;

NOHMMAHUS TIJIOOALHOTO  XapakTepa JKOJIOTWYECKUX MpoOsieM, BIHSHUA
HYKOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE NPUPOJHON U COLIMAIIBHOU CPENIbL;
0CO3HaHMsI HEOOXOJUMOCTH MCIOJb30BaHUS JTOCTH)KEHUN XMMHUHM JJIS PELIeHUs
BOIIPOCOB PAIllMOHATIBHOTO IPUPOAOIOIB30BAHU;

AKTHUBHOTO HENPUATUS JEHCTBHM, NPUHOCAIINX BPEJA OKPYXKAKOIIEW MPUPOIHOU
cpezie, yMEHUsl POTHO3UPOBATh HEOIAroNPHUATHBIE SKOJIOTHYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALaTh UX;

HaJIU4Ms Pa3BUTOrO SKOJOTHYECKOIO MBIILIEHUS, HSKOJIOTHYECKON KYJBTYpBI,
OIIbITa JIEATEIbHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCSA MMM B IIO3HABATEIBHON, KOMMYHUKATUBHON M COLMAIIBHOU
IPAKTHUKE, CIOCOOHOCTM W YMEHMSI AaKTHUBHO IPOTHUBOCTOATH HJECOJIOTUU
xemo¢oOuu;

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

c(hopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUA CHenu(PUKH XUMHUH KaK HayKd, OCO3HAaHUA €€ polu B
(GbOpMHUPOBAHUH PAIMOHAIBHOTO HAYYHOTO MBIIIUICHHS, CO3/IaHUHM  IIEJIOCTHOTO
mpelcTaBiIeHusT 00 OKpYKalIlleM MHpe Kak O €IMHCTBE MPHUPOJBI U YeIIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEHIeHUH TPOoOIeM COXpaHCHUS
MIPUPOIAHOTO PAaBHOBECHS,

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUU NIl COBPEMEHHOMN IUBHIN3ALIUU: B
e€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BAXXHOW POJIM B CO3JIaHUM HOBOW 0a3bI
MaTepuaIbHOU KYIbTYpHI, PEIIEHUH INI00ANBHBIX MPOOIEM YCTOWIHBOTO Pa3BUTHUS



YEJIOBEUECTBA — CBHIPHEBOM, HSHEPreTUYECKOH, MHUIIEBOM W 3KOJOTHYECKOM
0€301aCHOCTH, B Pa3BUTHU MEIUIMHBI, 00ECIIEYeHUH YCIOBHM YCIEIIHOTO TPyaa
Y DKOJIOTUYECKU KOM(POPTHON KU3HU KAXKJIOTO YJIeHa 00IEeCTBa;

— €CTECTBEHHO-HAay4YHOI I'paMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOIy4aeMble
3HAHUS JUIS aHalIM3a U OOBSICHEHHUS SIBJICHUN OKpYXAIolero Mupa |
MPOUCXOSAIINX B HEM U3MEHEHU; YMEHUS JIe1aTh 000OCHOBAaHHBIE 3aKIIIOYCHHS Ha
OCHOBC HAY4YHBIX (baKTOB U HUMCHOHIUXCA HAaHHBIX C LCJIbIHO IOJYUYCHHUA
JIOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSATEIBHO HMCIOIb30BaTh XUMUYECKUE 3HAHUS IS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

— MHTEepeca K 03HAHUIO U UCCIIEI0BATEIbCKOM 1€ATEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTHU K HETIPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIo,
K AaKTHBHOMY TIOJYYEHUIO HOBBIX 3HAaHUH 1O XUMUU B COOTBETCTBUU C
KU3HCHHBIMHA HOTpe6HOCT$IMI/I;

— WHTepeca K OCOOCHHOCTSM TpyAa B pa3iMyHbIX chepax mpodeccHoHaATbHOMI
JESITEIbHOCTH.

3.2 METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaThl OCBOCHHS y4ueOHOro mnpeamera «XUMUS» HAa YPOBHE
cpemHero odmero oOpa3oBaHUS BKIIIOYAIOT: 3HAYMMBIC NIl (DOPMHUPOBAHHS MHUPOBO33PEHUS
00y4aroIUXCcsl MEXIUCIUILUIMHAPHBIE (MEXIIPEAMETHBIC) 00IIeHAyYHbIE MOHSATHUS, OTPAXKAIOIIINE
[EJIOCTHOCTh HAYYHOM KAapTHHBI MHUpa U CHEHU(UKY METOJIOB TO3HAHUS, HMCIOJIb3YyEMBIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPIHUs, SIBICHUE, MPOLIECC, CUCTeMa, HAYUHBIN
dakT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIICIOBaHHE, HAOJIIOJCHUE,
U3MEpeHHe, OSKCIEpUMEHT W Jp.); YHHUBEpCalbHble y4ueOHblE IeHCTBUS (TO3HABATENbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIE), oOecneynBaromue QopMUpPOBaHUE (PYHKIIMOHATHHON
IPaMOTHOCTH U COIHUANbHONW KOMIIETEHIIMH OOydYalomnuXcsl; CIOCOOHOCTh OOydYarouuxcs
MCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIIUINIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIe JeMCTBHS B TO3HABATEIHLHON U COLIMATBHON MPAKTHKE.

MeranpeameTHbie pe3ysbTaThl OTPAKAIOT OBJAJACHUE YHUBEPCATHHBIMH yUeOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSAMHU.

OBjaieHUe YHHBEPCAJBLHBIMH MO3HABATEIbHBIMH JeHCTBUSMH

ba3oBble Jiornyeckune 1eMCTBUA:

— CaMOCTOATEIHHO (POPMYIHUPOBATH U AKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

— OTPEIENATh LEeNIU ACITEIBHOCTH, 3a]]aBas TapaMeTPhl U KPUTEPUHU UX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

— WCIOJIb30BaTh TP OCBOCHUHM 3HAHWUW TPHEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTepHbIE MPU3HAKU TOHATUNA W yCTAaHABIMBATh MX B3aUMOCBS3b,
WCITOJTH30BaTh COOTBETCTBYIOIINE MMOHATHUS IJIs1 OOBSICHEHUS OT/ACIBbHBIX (DaKTOB U
SIBIICHUI;

— BBIOMPATh OCHOBAHMS M KPUTEPUU JUIS KiIacCU(DUKAIMK BEIIECTB U XUMHUYECKUX
peaKkImnii;

— YCTaHaBJIMBATh MPUIHMHHO-CJICICTBEHHBIC CBSI3H MEXK/Ty H3y4aeMbIMU SBICHUSIMU;

— CTPOUTH JIOTUYECKUE PACCyKIeHUs (MHIyKTUBHBIE, IETyKTUBHBIC, TIO aHAJIOTHUH),
BBISIBJISITH  3aKOHOMEPHOCTH M TMPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHUSX,
(GbOopMyIUPOBATh BHIBOIBI M 3aKITFOUCHHUS;

— TPUMEHATH B TMPOIECCE IMO3HAHUS HWCIOJIb3yeMble B XHMHUH CHUMBOJHUYECKHE
(3HaKOBBIE) MOJETH, TNPeoOpa3OBLIBATh MOJICNbHBIC MPEICTaBICHUS —
XUMHUYECKHM 3HaK (CHMBOJ) DJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE



XUMHUYECKOW pEaKIMu — TPU PEIICHHWH Yy4eOHBIX TIO3HABATEIbHBIX U
HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHHTB Ha3BaAHHBIC MOIACJIBHBIC HpeILCTaBJIeHI/ISI JJIA
BBIABJIICHUSA XapaKTEPHBIX MPU3HAKOB H3y4a€MbIX BEIIECTB M XHUMHYECKHX
peakuuii;

Ba3oBble ucciaenoBaresLcKkue AeiicTBHA:

BJIa/I€Th OCHOBAMH METOJ0B HAYYHOI'O IO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLIUi;
dbopMynHUpoBaTH LM U 3a/la4d MCCICIOBAHUS, UCIOIB30BaTh MOCTABICHHBIC U
CaMOCTOSITENIbHO  c(hOpMyJIMpOBaHHBIE BOMNPOCHl B KadecTBE HHCTPyMEHTa
MO3HAHUS U OCHOBBI U1 (POPMUPOBAHUS THIIOTE3BI MO MPOBEPKE NMPABUIHHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

BJIQJIETh  HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUA UM IMPOBEJICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMS HAO0JIOATh 3a XOJ0M
mpolecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (OopMyIUPOBATH
0000111eHNs U BBIBOJIBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIICAOBAHUS,
COCTaBISATH 0OOCHOBAHHBIN OTYET O MPOJIEIAHHOM paboTe;

MpPUOOPETATh OMBIT YUEHUYECKOU UCCIIEA0BATEIbCKOM U TPOEKTHOM eI TeNbHOCTH,
IPOSBIATE CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

Pabora ¢ nnpopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX MCTOYHUKAX MH(POpMAIUM (HaydyHO-TOMyJIspHAs
JAUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIpPaBOYHblE IOCOOUS, pecypChl
WutepHera), aHamu3upoBaTh WHGOPMANMIO PA3IUYHBIX BHUJIOB U (QOpM
IpeCTaBICHNU, KPUTUYECKU OLIEHUBATh eé JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

(GopMyIMpPOBATH 3aMPOCH] U IPUMEHSATH PA3JIMYHbIE METObI IIPU ITOMCKE U OTOOpE
uHpOpMaLKy, HEOOXOIUMOM JJis BBINOJHEHUS y4eOHBIX 3ajjay ONpe/elEHHOrOo
TUIA;

npuoOpeTaTh  ONBIT  MCHOJB30BAaHUS  MH()OPMAIMOHHO-KOMMYHHKAaTHUBHBIX
TEXHOJIOTHI U Pa3JIMUHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (GOpMY IpelcTaBleHUs MH(OpMaIu
(cxeMmbl, Tpad¥KH, THarpaMMbl, TAOUIIbI, PUCYHKH H T.I1.);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KauyecTBE CPEACTBA MpPHU PabOTe C XUMHUYECKOU
uH(popMaluel: NPUMEHATh MEXIpeIMeTHbIe ((PpU3NYecKue U MaTeMaTHUeCKUe)
3HAaKHU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKJIATYPY;

UCMOJNb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHHUKATHBHBIMHA JelCTBUSAMH

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJe AMaIora W/Wiu
JUCKYCCUM, BBICKa3blBaThb WJEH, (OpPMYJIHpOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3aa4u;

BBICTYNaTh C TIPE3CHTallMed pe3ylnbTaTOB TO3HABATENBHOW JESATEILHOCTH,
HOJ'Iy‘-IeHHBIX CaMOCTOATCIIBHO UJIX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHHUHN
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTUIECKOH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIIECTB, peaTn3allii yIeOHOTo MPoeKTa U (POPMYITHPOBATH BHIBOIBI
MO pe3ylbTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYXIeHUsI 1 0OMEHA MHCHUSIMHU.

OBJajieHNe YHUBEPCAIBLHBIMM PeryIssTHBHBIMH el CTBUAMHU

CaMOCTOSITENIbHO ~ TUIAHUPOBATh M OCYIIECTBISATH CBOKO  TO3HABATEIbHYIO
JESTCIIbHOCTD, OMNpeAeiisas e€ IeNMW W 3aJadyd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpEIaraeMblii alrOpuT™M JNEUCTBUU TpHU
BBITIOJIHEHUH YYE€OHBIX M HCCJIEAOBATEIbCKUX 3adad, BbIOMpaTh HamoOoJee



3 PexkTUBHBIA CMOCOO0 WX pEmIeHHS C YYETOM TOJYYCHHS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

— OCYILECTBJIATh CAMOKOHTPOJIb CBOEH IEATEILHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKHU

3.3 NPEJIMETHBIE PE3YJIbTATHBI 10 KJIACC

[TpenmeTrHble pe3ybTaThl OCBOEHUS IIPOrpaMMBbl CPETHEr0 00IIEro 00pa30BaHMsl 10 XUMHUH
Ha 0a30BOM ypOBHE OPUEHTHPOBAHbI HAa O0ECIIEUeHUE IPEUMYIIIECTBEHHO 00111€00pa30BaTeIbHON
U OOLIEKYIbTYPHOM MOArOTOBKH 0Oyuaromuxcs. OHM BKIJIIOYAIOT: crenuduueckue 11 yaeOHOro
npeaMera  «XUMHUS» HaydyHble 3HAHUSA, YMEHHUS U CIOCOOBl JEMCTBHM IO OCBOEHHIO,
MHTEpIpeTaluu 1 IPeoOpa30BaHUIO 3HAHUM, BU/BI JESITEIbHOCTH IO NOJYYEHNIO HOBOTO 3HAHUS
Y IPUMEHEHHUIO 3HAaHUM B PA3JIMYHBIX YUEOHBIX U pPEabHbIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
¢ xumuel. B nmporpaMme npenmMeTHbIe pe3yabTaThl IPEACTaBIEHbI 110 TOAAM U3yUECHHUSL.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas xuMus» B 10 kilacce oTpaxaroT:

1) c(OpMHPOBAHHOCTD MPEJICTABICHUHI: O XUMHUECKON COCTABJISIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpa, POJIM XHMHUHU B TIO3HAHUM SIBICHUH MPHUPOIBI, B (HOPMUPOBAHHH
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKUIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOM [UIs
pelIeHHs TPAKTUYECKHX 3a7a4u ¥ KOJOTM4eCKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJIHOMN Cpee;

2) BJIQJICHUE  CHCTEMON  XUMHYECKHUX 3HAHUH, KOoTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOLINE MOHATHS (XMMMUYECKHIM 3JIEMEHT, aToOM, 3JIEKTpOHHAas 000JI0UKa aTroma,
MOJIEKYJIa, BaJICHTHOCTh, DJIEKTPOOTPULIATEIFHOCTh, XUMHYECKas CBsI3b, CTPYKTypHast (popmyrna
(pa3BEpHyTas M COKpaIIEHHAs), MOJIb, MOJISIpHAsi Macca, MOJIAPHBIN 00BEM, YIIIepOJHbIH CKETIeT,
(GyHKIMOHAJIbHAS TpyNNa, paguKall, WU30MEpHs,, U30MEpPbl, TOMOJOTHYECKHUIl psia, TOMOJIOTH,
YIJI€BOAOPOABI, KHUCIOPO- U a30TCOAEpKAIe COSAUHEHHs,, MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A M bByriepoBa, 3akOH COXpaHEHHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXkKalllhe B OCHOBE IOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM HCIOJIb30BAHNN BaXKHEUIINX OPraHNYECKUX BELECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEI0BEKa,

3) c(OpMUPOBAHHOCTh YMEHHUH BBIABIATH XapakTEpHble  MPU3HAKU TOHSATHUH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUSA IIPH OMMCAHWUU
COCTaBa, CTPOCHHMS U MPEBPALLICHUI OPraHUYECKUX COEIUHEHHUI;

4) c(OPMHPOBAHHOCTh YMEHHUH HCHOJIb30BATH XMMUYECKYIO CHUMBOJHUKY JUIS
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) bopmyn
OpraHMYECKUX BEIIECTB M YPaBHEHMM XMMHUYECKUX PEaKIIMii; U3rOTaBIMBATh MOJAEIN MOJEKYI
OpPraHMYECKUX BEIIECTB Ul WIUIIOCTPALMU UX XUMUUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

5) c(OpMUPOBAHHOCTh YMEHMHM  yCTaHaBIMBaThb IPUHAAJIEKHOCTh H3YYEHHBIX
OpPraHMYeCKHUX BEIIECTB IO HMX COCTaBy M CTPOCHHIO K OINpeNeNéHHOMY Kiaccy/rpyrie
coequHeHUN  (yrye-  BOJOpPOABI,  KHUCIOpPOJI- U a30TcoAep:Kallue  COEIUHEHUS,

BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); 1aBaTh UM Ha3BaHUA MO CUCTEMATUYECKOW HOMEHKJIAType
(IUPAC), a takxe NPUBOAUTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX OPTraHWYECKHUX BEIIECTB
(oTWJEeH, TPOMUIEH, alleTUJIeH, OTWJICHIJIMKONb, TIHLEPUH, (eHon, QopMalbIeTru/,
aneTaiabJeru]l, MypaBbHHAsl KHCIOTa, YKCyCHas KHUCIJIOTa, OJIEMHOBAas KHUCIJIOTA, CTEapUHOBAs
KHCTIO- Ta, TJIF0K03a, PPYKT03a, KpaxMal, IEJITI0I03a, TIIUIHH);

6) c(OpPMUPOBAHHOCTh ~YMEHHUSl OMNpEAENsATh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COeIMHEHUAX (OJMHApHBIEC U KPAaTHBIE);
7) c(OpMUPOBAHHOCTh YMEHHUSI TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHHUS

OpTraHU4YCCKUX BCUICCTB AM. ByTJ'ICpOBa JJISL 00BsACHEHUS 3aBHCUMOCTH CBOMCTB BC€IICCTB OT UX
COCTaBa U CTPOCHH,; 3aKOH COXPaHCHUA MAaCChl BEIICCTB,
8) C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaTh COCTAB, CTPOCHUC, (pI/ISI/ILICCKI/IC n



XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJCTABUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STWIECHIJIUKOIb, INIUIEPUH, (QEHOI, aleTalbJerujl, MypaBbUHas U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, NeJUII0JIo3a, aMHUHOYKCYCHasi KHCIIOTa); WUTFOCTPHPOBATH
IFEHETUYECKYIO CBSI3b MEXKAY HMMU YPaBHEHHUSMHU COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIHUH ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

9) c(OPMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh HCTOYHUKU YIJIEBOAOPOAHOTO
CBIpbst (HE(DTH, MPUPOTHBIN T'a3, Yrojb), CHOCOOBI UX MEPepabOTKH M MPAKTHUECKOE TPUMEHEHHE
IPOAYKTOB EpepabOTKH;

10) cOPMHPOBAHHOCTh ~YMEHUH TPOBOJAMTH BBIYUCICHHS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKLUU IO
U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB HMIIM POAYKTOB PEaKIUH);

11) c(OPMHUPOBAHHOCTh YMEHHMH BJIaJeTh CUCTEMOW 3HaHUH 00 OCHOBHBIX METOMAX
HAYYHOTO MO3HAHMSI, UCTIOJIB3YEMBIX B XMMUHU MPU M3YYECHUHU BEIIECTB U XMMUYECKHUX SIBICHHUM
(HabmroJieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHWYECKHE 3HAHUS JIUIs IPUHATHUS PEHICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEILLECTBAMU M UX IPUMEHEHHEM;

12) c(OpMUPOBAHHOCTh YMEHHMM COONIOAATh MpaBuia IOJIb30BAHUS XHUMHUYECKOU
ocy1oi M J1abopaTopHBIM 00OpYyIOBaHMEM, a TaKXe IpaBuiia OOpallleHUs C BeIleCTBaMH B
COOTBETCTBUH C MHCTPYKIUSMH 10 BHIITOTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

13) cOPMHPOBAHHOCTh ~YMEHMH IJIAHUPOBATh U BBIIOJHATH  XUMHUYECKUH
OKCIEPUMEHT (IIPEeBpAILEHUS] OPraHWYECKUX BEUIECTB NPU HATPEBaHHH, MOJTyYEHHE STUIICHA U
U3y4eHHE €ro CBOICTB, KAUECTBEHHbIE PEAKIMM OpPraHMYECKHX BEIIECTB, JACHaTypalus OelKOoB
IpY HarpeBaHWM, I[BETHBIC pEaKIUH  OEIKOB) B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU
0€30I1aCHOCTH NPH 0OpallleHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISAThH
pe3yabTaThl XMMHYECKOTO JKCIEpUMEHTa B (hopMe 3aluch ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIupoBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

14) c(OpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAJIU3MPOBATh  XUMHYECKYIO
uH(bOpMAIHIO, OTyYaeMyro U3 pa3Hbix uctounnkoB (CMU, UutepHet u np.);
15) c(OpMHUPOBAHHOCTh yMEHUN co0nroaarh IpaBHiIa JKOJIOTUYECKH

11eJ1ec000pa3HOro MOBEAEHUS B ObITY U TPYAOBOH AEATENBHOCTH B LIENSAX COXPAHEHHS! CBOETO
3JI0POBBSI U OKPY)KAIOLIeH TMPUPOIHOIN Cpeibl; OCO3HABATh OIMACHOCTh BO3JICHCTBUS HA JKUBBIC
OpTaHU3MBI OTPeIeIEHHBIX OPraHNYECKUX BEIIEeCTB, MOHUMast cMbIc nokazatens [1JIK, moscHsaTh
Ha MIPUMEpPax CIIOCOObI YMEHBIICHHUS U MTPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBHSI HA OPTaHU3M
YeJI0BEKa;

16) JUIsT OOyYarolUXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/AAaX IO3HAHUS BEIIECTB M XHUMHUYECKUX
SIBIICHHI,

17) JUTSL CJICTIBIX M CJIA0OBHAAIIUX OOYYAIOUIUXCS: YMEHHE HCIONb30BaTh pPenbeHO
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anvucu xumMuyeckux Gopmy.

3.4 11 KJIACC

[TpenmeTrHbIe pe3ynbTaThl 0CBOCHUS Kypca «O01ias 1 HeopraHuuecKasi XUMHs OTPaXaroT:

1) c(OpMUPOBAHHOCTH MPEJICTABICHHI: O XUMUYECKOW COCTaBJISIIOIIECH €CTEeCTBEHHO-
Hay4YHOH KapTUHBI MHpPA, POJM XUMHH B MO3HAHUM SIBICHUH NPUPOJBI, B (OPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHUs TPAKTHUYECKUX 3a/7ad M DKOJOI'M- YECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U MIPU- POJIHOU CpEIE;

2) BJIa/ICHUE CUCTEMON XUMHYECKHUX 3HAHUH, KoTopas BKJIIOYAET:
OCHOBOIIOJararonmue IIOHATUA (XI/IMI/I'-IGCKI/Iﬁ 9JICMCHT, aTOM, H30TOII, S-, p-, d-BJ'IeKTpOHHBIe
opbutanu  aToMOB, HMOH, MOJIEKyJa, MOJb, MOJSIpHBIH  O0BEM,  BaJEHTHOCTb,
SJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCIICHHA, XUMHYCCKas CBA3b (KOBaJ'IeHTHaSI, HOHHAas,



MeTaJUIn4ecKas, BOAOPOAHAs), KpUCTAIIINYECKas peléTKa, TUIIbl XUMUUECKUX peakLuii, pacTBop,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, AIIEKTPOJINTUYECKAS JUCCOLMaLus, OKHCIIUTEND,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHYECKON PEAKIMH, XUMUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI
(Teopus 3IEKTPOIUTUUECKON Auccouuanuu, nepuonnyeckuil 3akon [[.M. MenneneeBa, 3akoH
COXPAaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHECHMs M IPEBPALLECHUS DHEPIUHU IPH XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHMHM, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeKalue B OCHOBE IIOHMMAaHHMA NPUYUMHHOCTH M CHCTEMHOCTM XHMHYECKUX SIBICHMM,
(aKTOJIOTHUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE30IaCHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIraHWYECKUX BELECTB B OBITY M IPAKTUUECKON AEATENbHOCTH YEI0BEKa,;

3) c(OPMHPOBAHHOCTh YMEHUN BBIBIATH XapakTepHbIE MPU3HAKH TOHITHH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIIME IIOHATUS IPU OIMCAHHUU
HEOPraHMYECKUX BEIIECTB U X IPEBPALICHMUI;

4) c(OPMHPOBAHHOCTh YMEHMH HCIHOJIb30BATh XHUMHMYECKYIO CHUMBOJIUKY JJIS
coctaBiieHUsI (OpPMYN BEIIECTB M YpPaBHEHHH XHMHYECKHX pEaKIHil, CHCTEMAaTHYECKYIO
HoMeHkIatypy (IUPAC) u TpuBManbHble Ha3BaHMs OTAEIbHBIX HEOPraHWYECKHX BEIIECTB
(yrapHslii ra3, yriaekuciblii ra3, aMMuaK, raiéHasi U3BeCTb, HeraléHas U3BeCTb, HUThEBas COJa,
UPUT | Ip.);

5) c(OpMUPOBAHHOCTh YMEHMM OIpEAEATh BAJIEHTHOCTh M CTENEHb OKHCIICHUS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHMAX Pa3IMYHOIO COCTaBa; BHJ XMMHYECKOH CBS3U
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKasi, BOJAOPOJHAs) B COEAMHEHUSX; TUI KPUCTAJUIMYECKOU
PELETKN KOHKPETHOIO BEllleCTBa (aTOMHAs!, MOJIEKYJISIpHasi, MIOHHAsl, MeTaJUIMYecKasl); XapakTep
Cpelibl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

6) c(OpPMHPOBAHHOCTh YMEHUH YCTAHABJIMBATh IPUHAIEKHOCTh HEOPIaHUYECKUX
BEIIECTB 0 UX COCTaBY K ONpPENEIEHHOMY KIJIACCY/TPYIIe COeNNHEHUH (IIPOCThIe BEIIECTBA —
METaJUIbl U HEMETAJLJIbl, OKCUbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCH/IBI, COJIH);

7) c(hOpMUPOBAHHOCTh YMEHHM pPaCKpbIBaTh CMBICI Tepuoaudeckoro 3akona /.M.
MenpgeneeBa M JI€MOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYID U
MPOTHOCTUYECKYIO (DYHKIINH;

8) c(OpPMHPOBAHHOCTh YMEHUI XapaKTepu3oBaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuonos [lepuonnyeckoii cucreMbl XuMuieckux snemeHTos 1. 1.
MenneneeBa, HUCIONB3Ysl MOHATHUS «S-, P-, O-3JEKTPOHHBIE OPOUTANIN», «IHEPTETUUYCCKHE
YPOBHUY»; OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
COEMHEHUH 10 nepuoaaM u rpynmnam Ileproaudeckoi cucteMbl XuMu4deckux 3iemeHToB 1. 1.
Menneneena;

9) c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE XUMHUECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB; MOATBEPKAaTh CYIIECTBOBAHUE
TEHETHUUYECKON CBA3M MEXJIY HEOPraHMYEeCKHMMH BEIIECTBAMU C IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

10) c(OPMHPOBAHHOCTh YMEHHs  KJIACCU(PHUIMPOBATh XMMUYECKHE PEAKLUU T10
pa3IMYHbIM PU3HAKaAM (YMCITY U COCTAaBY pearupyorx BeecTB, TEI0BOMY 3 PeKTy peakiuu,
U3MEHEHMIO CTETICeHEH OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH PEaKIiH, yYaCTHUIO KaTalnu3aTropa);

11) c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh ypaBHEHUS PEaKIMH pa3INYHBIX THIIOB;
MOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUS PEaKIIM HOHHOTO OOMEHA, YUUTHIBAsI YCIIOBUS, IPU KOTOPBIX
3TH peakluu UAYT 10 KOHIIA,;

12) cOPMHPOBAHHOCTh ~ YMEHMH  TNPOBOAMTH  PEAKIMM,  IOATBEPKIAIOIINE
KayeCTBEHHBI COCTaB PAa3IMUYHBIX HEOPTaHWYECKUX BEILIECTB; PaclO3HaBaTh OMBITHBIM ITyTEM
VOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BELIECTB;

13) chOpMHUPOBAHHOCTh ~ YMEHHMM  pacKphiBaThb  CYHIHOCTb  OKHMCIUTEJIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIMi MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCca ATUX peaKIuii;
14) c(OpMUPOBAHHOCTh YMEHUU OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOU

peaknuMu OT pa3Iu4YHbIX (aKTOPOB; XapakTep CMELICHHS XHMHUYECKOTO paBHOBECHsS B
3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHiun Jle [lartense);



15) c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh XMMHUYECKUE MPOIIECCHI, JICIKAIIHE
B OCHOBE NPOMBIIIUIEHHOT'O MOJYYEHHUsI CEPHOM KUCIOThI, aMMHUAKa, a TaKKe CPOPMUPOBAHHOCTh
IpelCcTaBiIeHu 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKUX MpOoOIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

16) c(hOpMHUPOBAHHOCTh YMEHHI TPOBOAUTH BBIUMCIICHHSI C UCTIOIH30BAaHHEM OHSTHS
«MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHMH Ta30B MPH XUMHYECKHX
peaxIusx, Macchl BellecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO () (eKra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MACChl BELIECTB, IPEBPAILICHUS U COXPAaHEHUS YJHEPIHH;

17) c(OPMHPOBAHHOCTh YMEHUU COOJNIONATh TMpaBHUia TOJH30BAHUS XUMHUYECKON
NocyZiol U J1abopaTOpHBIM O0OpYyIOBaHMEM, a TaK)Ke IMpaBUiia OOpalleHUs C BEIIeCTBaMHU B
COOTBETCTBUH C MHCTPYKIUSAMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

18) cOpPMUPOBAHHOCTh ~YMEHHMI IJIaHUPOBaTh U  BBINOJHATH  XUMHUYECKHM
AKCIEPUMEHT (pa3Io’KEHUE MEPOKCHIAa BOJOPOAA B INPUCYTCTBUM KaTajau3aTopa, OIpEleIeHNe
Cpelbl PacTBOPOB BEILIECTB C MOMOIIbI0 YHHBEPCAIBHOIO HHAMWKATOPA, BIMSHHE Pa3TMYHBIX
(axTOpPOB Ha CKOPOCTH XUMHUYECKOW PEAKIMH, PEAKIINA HOHHOTO 0OMEHa, Ka4UeCTBEHHBIE PEAKIIUU
Ha cyibdaT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHUS; PEeLICHHE SKCIIEPUMEHTABHBIX
3amad o temMam «Mertamisl» U «Hemeramnel») B COOTBETCTBHM C NpPaBUJIAMU TEXHHUKH
0€30MacHOCTH NP OOpaIIeHUH C BEIIECTBAMHU U JIa0OPATOPHBIM 000PYAOBAHUEM, MPEACTABIATH
pe3yabTaThl XMMHYECKOTO OJKCIIEPHUMEHTa B (hopMe 3ammucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

19) c()OPMUPOBAHHOCTh ~ YMEHUH  KPHUTUYECKH  AHATU3UPOBATH  XHUMHUYCCKYIO
uH(pOpMAIIHIO, TOTyYaeMyI0 U3 pa3HbiXx HcTouHHKOB (CMU, UHTepHeT U 1p.);
20) c(hopMUPOBAHHOCTH yMEHUH co0ro1aTh rpaBuiia 9KOJIOTUYECKU

1eJIeCO00Pa3HOr0 MOBEICHUs B OBITY U TPYAOBOM JEATENLHOCTH B LIENSAX COXPAHEHHsSI CBOETO
3JI0POBbSI M OKPYXKAIOIICH MPHUPOJHON Cpellbl; OCO3HABATH OIMACHOCTH BO3JCHCTBUS HA JKHUBBIC
OpraHU3MBbI ONPEEIEHHBIX BEUIECTB, MOHMMasl cMbIci rokaszarens [1JIK, moscHsaTe Ha mpuMepax
CIIOCOOBI YMEHBIICHUS ¥ MPEJIOTBPAIEHUS UX BPEIHOTO BO3ICHCTBHS Ha OpraHU3M YEJIOBEKA;

21) Uit OOy4aroluXcss C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX ITO3HAHUS BEIIECTB M XHUMHYCCKHUX
SIBIICHUI;

22) JUISL CTIETIBIX M CITA0OBUISIIIMX OOYUYaIOIIMXCSA: YMEHUE HCIOIb30BaTh PEIbeHO
TOUEYHYIO cucTeMy o6o3HaueHuit JI bpaiins ans 3anucu XuMudeckux Gopmy.

4 TEMATHUYECKOE INTIAHUPOBAHUE

TemaTndeckoe TIJIaHUPOBAHUE TMPEJICTABIEHO MO TrojgaM oOydeHus, B HEM yKa3aHO
PEKOMEH1yEMO€E KOJIMYECTBO YacOB, OTBOJAMMOE HA MU3YYEHHE TEM, IIOBTOPEHUE U PaA3IMYHOTO
BUJa KOHTPOJbHbIE PAaOOTHI.

[Topsimok u3ydeHust TEM B MpEeAeNnax OJHOIO KJIacca MOKET BAapbHPOBATHCA.

OcHOBHBIE BU/IBI A€ATEIBHOCTH 00YYAIOLINXCS MIEPEUNCICHBI TPH U3YUYEHUH KaXKI0H TeMBI
U HalpaBJeHbl Ha TOCTHKEHHUE IJIAHUPYEMBIX PE3YyJIbTaTOB O0yUEHHUSI.

4.1 10 KJIIACC

O01ee komuecTBO — 34 4aca.



TemaTnueckue

OcHoBHOE coiep:KaHue

OcHOBHBIE BUABI

0JIOKH, TEMBI AeSITeJIbHOCTH
00y4arouuXxcst
Pazgen 1. TeopeTnueckne 0CHOBBI OpraHUYeCKOr XUMuH (3 9)
Tema 1. Ilpenmer | IIpeamer opranunveckoir xumuu: €€ |°® Packpeisatsh CMBICT
OpraHMYeCKOi BO3HMKHOBEHHE,  Pa3BUTHE U H3yqacMbIX HIOHATHH
xuMud. Teopust | 3HaUCHHWE B MOJYYCHHUH HOBBIX (BBIABIIATH X XapaKTEPHbIC
XUMHUYECKOTO BELIECTB M MaTepuaioB. Teopus MPU3HAKM),  yCTAHABIHBATH
CTpPOCHHS CTpPOCHHS OpraHUYECKUX 1X B3AUMOCBA3D.
OPraHUYEeCKUX coenuHenuit A.M. ByrtnepoBa, e€¢ |°® Hpumensts MOJIOKCHUA
coenuHeHUH (3 4) | OCHOBHBIC MTOJI0XKCHUS. Teopun CTpOCHM
CprKTypHLIe (I)OpMyJIbI OpPraHu4YCCKUX COCANHCHNU
OpPraHUYECKUX BEILICCTB. A.M.byrieposa ATt
TComonorus, H30MepUsL. OOBSICHEHUSI  3aBHCHMOCTH
XUMHUYECKas CBA3b B OPraHUYECKUX CBOHCTB BCIICCTB  OT HX

COCIMHCHUAX: KPATHBIC CBA3H, O- U
T-CBs3U.

[IpencraBnenne o kiaccuukanuu

OpraHNYeCKHUX BEIIIECTB.
Howmenkmarypa OPTaHUYECKUX
COCTMHCHUH (CHUCTEMaTHYeCKasi) U
TPUBUATBHBIC Ha3BaHUS
BAKHEHIINX IIPEACTaBUTENEH
KJIACCOB OPTraHUYECKHUX BEIIECTB.
JlemoHcTpamuu

— O3HaKOMJIEHME ¢ oOpa3uamu
OpraHMYECKHUX BEIIECTB u

MarcpHraiaMu Ha NX OCHOBEC;

— ONBITBI 1O  TPEBPAIICHUIO
OpraHMYECKUX  BEIIECTB  IIpH
HarpeBaHuu (nnaBieHwue,

00yTrIMBaHUE U TOPEHUE)
JlaGopaTOpHBIi ONBIT

MOICIINPOBAHUC
OpTraHn4YCCKUX BCIICCTB

MOJICKYJI

COCTaBa U CTPOCHUH.
Hcnons3oBaTh XUMHYCCKYIO
CHUMBOJIUKY IJIsI COCTAaBJICHUS

MOJIEKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEpPHYTO,
COKpaIIEHHOM ) bopmyn
OpPraHMYECKUX BEIIECTB.
Ornpenenarsb BUIbI
XUMHYECKON CBSI3H
(onuHapHble, KpaTHbIE) B
OpPTaHMYECKUX COCTUHECHUSIX.
PackpriBath poJb
OpraHU4YeCcKOu XAMUU B
KU3HU YelloBeKa,
WLTIOCTPUPOBATh  CBSI3b  C
JIPYTHMH HayKaMHU.
HaGmromate u  omuchIBaTh

ACMOHCTPAIUOHHBIC OIIBITHI;
IIpOBOANTH n OIIMChIBATh
na60paT0pHLIe OIIBITHI.

Paznen 2. Yraoesogopoast (12 )




Tema 2.

IIpenenbuble
YIJII€BOIOPOABI
— aJIKaHsI (2 1)

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUM psl MeTaH u sTaH
— §OpocTedlue NpeICTaBUTENN
AJIKaHOB: busnueckue u
XUMHUYECKHE CBOMCTBA (peakuuu
3aMelleHHs u TOpPEHHUS),
HaXO0X/IEHUE B IPUPOJIE, IOTYUEHHE
Y IPUMEHEHUE.

Tema 3.

HenpenensHueie
YIJIIEBOIOPOABI:
AJIKEHBI,
aJIKa/INEHBI,
QJIKUHBI

(6 1)

ATIKEHBI: COCTaB M  CTPOEHHUE,
TOMOJIOTMUECKUN psiA. OTHIEH U
IIPOIUIIEH — npocTeimme
IpeJICTaBUTENN QJIKEHOB!
¢duznueckue u XUMHYECKHE
CBOMCTBA (peakuy HIpUPOBAHUS,
raJIoreHUpOBaHMUs, rUpaTaium,
OKHCIEHHsI ¥  MOJMMEpH3alin),

MOJIYYCHHEC U IPUMCECHCHUC.

AJKagueHsl byranuen-1,3 u
MeTunoyraauen-1,3: CTpOEHHE,
BOKHEHIINE XUMUYECKUE CBOMCTBA
(peakuus MOJIMMEPU3ALIUN ).
[Tonyuenue CUHTETUYECKOT O
Kay4dyKa U pe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUU PS/I.

AneruieH — IIPOCTEUIINI
IIPEACTABUTEND AJIKUHOB: COCTaB,
CTpOEHUE, buznveckue u

XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHHUS, TaJOr€HUPOBAHMS,
rupaTalyy, TOPEHMsl), TOTyUEHHUE
U IPUMEHEHUE.

PackpriBath CMBICHT
HU3Yy4aeMbIX MIOHATUI
(BBIABIIATD UX XapaKTEpHBIE
OpU3HAKW), YCTaHaBJIMBATbH
ux B3alMOCBSI3b,
UCITI0JIb30BaTh

COOTBETCTBYIOIINE TOHSITHUS
Ipy  ONMCaHUU  COCTaBa,
CTPOEHUSI U IpPEBpalICHUN
OPraHUYEeCKUX COCTUHEHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JUJISI COCTABJICHUS

MOJICKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEPHYTOIA,
COKpaIEHHOMN) dbopmyn
OpPraHUYECKUX BEILECTB.
YcraHaBnMBaTh
MPUHAJIEKHOCTh BEILIECTB K
OITPEIEIIEHHOMY KJaccy

YTJIEBOAOPOAOB IO COCTaBy U
CTPOCHMIO, Ha3bIBaTb HMX IIO
crUcTeMaTUYecKon
HOMEHKJIaType; TPUBOAUTH
TPUBHAJIbHbIC Ha3BaHUs
OTJENBHBIX IPEICTaBUTEIICH
YTJIEBOAOPOAOB.
Ornpenenarsb BUIbI
XUMUYECKOH CBSI3U B
MOJIEKYJIaX YIJIEBOJIOPOIOB;
XapaKTepu30BaTh
3aBUCUMOCTb  PEaKIIMOHHOU
CIIOCOOHOCTH YTJI€BOI0POJIOB
OT KpPAaTHOCTH KOBAJIEHTHOU
CBSI3H.

XapakTepu3oBaTh COCTaB,
CTpOEHHE, MIPUMEHEHHE,
(buzudyeckue M XUMHYECKHE
CBOICTBA, BayKHEHIIIHE
CIOCOOBI MOJIy4YEHHUS
TUMAYHBIX TIPEJICTaBUTENEH
pa3IUYHBIX KJIaCCOB
yTJ1€BOJIOPOIOB (metaHa,

dTaHa, JTWJICHA, aleTHIICHA,
Oyraauena-1,3, OeHzona).
BrIsBISATE TEHETHYECKYIO
CBSI3b MEXITy
YTII€BOJ0pOAaMHU u
TMIOATBEPKIATh €€ HaJIu4dne
ypaBHEHUSMHU
COOTBETCTBYIOIINX
XUMHYECKUX  PEaKIuii ¢
WCIIOIb30BAaHHEM
CTPYKTYPHBIX (hOPMYIL.
XapakTepru30BaTh HCTOYHUKH
YIII€BOJOPOAHOTO CBIPBS
(HedTh, TPUPONHBIN  Ta3,




Tema 4.
Apomarnyeckue

YIJII€BOI0PObI
(24)

Apenbl beH3on: cocraB, CTpoeHHE,
¢duznueckue u XUMHYECKHE
CBOMCTBa (peaxkuuu
TraJIOTEHUPOBAHUS U HUTPOBAHUA),
IIOJIy4eHHUE U IPUMEHEHUE. Toryour:
COCTaB, CTpPOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu
raJOr€HUPOBAaHUSI U HUTPOBAHUA),
[0JIyuYEHUE U IIPUMEHEHHUE.
Tokcn4HOCTD apeHOB.
['eneTnueckas CBSI3b
YIJIEBOI0POAOB, IPUHAUIEKAIINX K
Pa3IMYHBIM KJIACCAM.

Tema 5.
[Ipupoansie
UCTOYHUKU
YIJI€BOJIOPOAOB U
UX mepepadboTKa
(2 u)

[Tpuponusie UCTOYHUKU
yrieBoaopoaoB. [Ipupoanelii raz u
nomyTHbIe HeTsHbIe Ta3bl. HedTh
n e mnpoucxoxaeHue. CrocoOs
nepepaboTku HedTH: TeperoHka,
KPEKUHI (TepMuyUECKHiA,
KaTaJUTHYECKUN), MUPOJIH3.
[TpoxykThl IEpepabOTKH HEPTH, X
NPUMEHEHHE B TIPOMBIIIJICHHOCTH U
B ObiTy. Kamennbiii yroap u
MPOAYKTHI €To MepepaboTKH.

JemoncTpanus
koiekun «HedTe» u «YTomb»
JlaGopaTopHBbI€ OIBITHI

O3HaKOMJIEHHE ¢  oOpasnamu
IJIaCTMAcCC, Kay4yyKOB U PE3UHBI;

MOJICTTUPOBAHHE MOJICKYJT
YIII€BOAOPOIOB u
raJlOreHOMPOU3BOTHBIX

[TpakTnueckas pabora

Ne 1 [Ilomyuenune
M3yYEHHE €r0 CBOMCTB

OTUJICHA H

Beluncinennss — 10 ypaBHEHUIO
XUMHUYECKON  peakuuud  (Macchl,
00béMa, KOJHMYECTBA MCXOIHOTO
BEIIECTBA WM TMPOAYKTA pPEaKInU
[0 U3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB MU MPOAYKTOB PEAKIIHH).

yroib), CIIoco0bI ux
nepepadoTKu u
NPaKTUYECKOe TPUMEHECHUE

MOJTy4aeMbIX TPOTYKTOB.
Hcnons30BaTk €CTECTBEHHO-
Hay4HbI€ METO/bl IO3HAHUSA
— NPOBEACHUE, HAOIIIOIEHUE
U ONHMCaHUE XHMUYECKOIO

IKCIIEPUMEHTA
(;mabopatopHbIe u
MIPaKTUYECKHE padOTHI).
CrnenoBatb npaBUIaM
O6e3omacHoii  paboThl B
nabopaTopuu npu

HCIIOJIb30BAHUHM XHMHUYECKOM
nocyibl ¥ 000pyAOBaHUsA, a
TaK)Ke MpaBUjIaM OOpaIeHus
c BEIICCTBAMU B
COOTBETCTBUU c
UHCTPYKIUSMU 10
BBITIOJITHCHHIO JTA0OPAaTOPHBIX
OMBITOB W  NPAKTUYECKUX
paboT MO TOJYyYEHUI0 U
U3YYEHUIO OpraHUYeCKUX
BEIIICCTB.

[IpencraBnste  pe3ynbTaThl
JKCcepuMeHTa B (opme
3aIIUCHU YpaBHEHUI
COOTBETCTBYIOIIMX peaKui

n JejJaTb BBIBOJIBI Ha HX
OCHOBE.

HpOBO}II/ITB BBIYUCIICHUSA IIO
YpaBHEHUIO XHUMHUYECKON
peakiuu.

CamMocTosATENbHO
TUIAHUPOBATh u
OCYIIECTBIISATh CBOIO
II03HABaTEIbHYIO
ACATCIIbHOCTD, IMpUHUMATDh
AaKTHUBHOC ydacTtue B
IpyNIoBOH y4ueOHOM
JIeSTEIbHOCTH.

Paznen 3. Kucnopoaconepsxkamue opranndeckue coequaenus (12 )




Tema 6. CiupThl.
®denout (3 u)

[IpenenvHble OJTHOATOMHBIE
cnupTel.  MeTaHOI M OTaHOIL
CTpOEHUE, buznveckue "
XUMHUYECKHE CBOMCTBa (peakuuu C
aKTUBHBIMHU MeTaJIaMH,
raJIOrTeHOBOJIOPOJIaMH,  TOpPEHUE),
npumeHeHnue. BojpopoaHas CBs3b.
Jle¥icTBue MeTaHOJIa M ATaHOJIA Ha
OpraHu3M 4YeJIOBeKa.

MHoT0aTOMHEIC
OTHICHIIIMKOIL U
CTpOEHHUE, busnueckue u
XHUMUYECKHE CBOIicTBa
(B3auMOJEHCTBUE CO IICIOYHBIMU
MeTaJlIaMH, Ka4eCTBEHHAs PeaKIus
Ha MHOTOATOMHBIC CITUPTHI).

CIIUPTHI.
[JIMLIEPUH:

JleicTBMEe Ha OpPraHU3M YEJIOBEKA.
IIpumeneHne ML EpUHA u
STUIECHTJIMKOJIA.

®enon.  CtpoeHue
dusnueckue " XUMHUYCCKHE
cBoiictBa (enoma. TOKCHUHOCTH
denona. [Ipumenenue gerona.

MOJICKYJIbI,

Tema 7.
AJNLIEruabl.
KapOonossie
KUCJIOTEL.
CrnosxHble 3¢upbl

(74)

AJpaeruasl u
dopmanbaeru, areTalbIeru;
CTpOEHHUE, busznueckue u
XUMHUYECKHE CBOMCTBA (peakiuu
OKHCJIIEHHS WM  BOCCTAHOBJIEHMSI,
KadyeCTBCHHEIC peaxiumn),
MOJIydeHUE U TIPUMEHEHHE.

KETOHBbI

AlleTOH: CTpoeHHe, (U3NYECKHe U
XMMUYECKHE CBOMCTBa (peakuuu
OKUCJICHUsI H BOCCTaHOBJ'ICHI/Iﬂ),
MOJy4eHUe U TPUMEHEHHE.

OnHOOCHOBHBIE npeenbHbIe
KapOOHOBBIE KHUCJIOTHI.
MypaBbrHas U yKCyCHast KUCIOTHI:
CTpPOEHHE, buznueckue u
XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOriue 71 Kjlacca KUCIJIOT, peaKius
sTepuduKaMM), TMOJy4eHHE U
npumeHenue.  CrteapuHoBas U
OJICTHOBAs KHCITOTBI KaK
IpeCTaBUTENN BBICIIIUX
KapOOHOBBIX KHCIOT. MpblTa Kak
COJIM BBICIIUX KapOOHOBBIX KHCJIOT,
UX MoloIIee eiicTBHE.

CrnoxHble 3(UpbI KaK TPOU3BOTHBIE
KapOOHOBBIX KHUCIOT. [maponus
CJI0KHBIX 3(pHpOB. Kupsr.
I'mppomns  xupos. IlpuMeHeHue
KUpoB.  buonorumyeckas  poib
KHUPOB.

PackpriBath CMBICTT
HU3Yy4aeMbIX MIOHATUI
(BBIABIIATD UX XapaKTEpHBIE
OpU3HAKW), YCTaHaBJIMBATbH
ux B3alMOCBSI3b,
UCITI0JIb30BaTh

COOTBETCTBYIOIINE TOHSITHUS
Ipy  ONMCaHUU  COCTaBa,
CTPOEHHSI U IpEeBpalICHUI
OPraHUYEeCKUX COCTUHEHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJIsl COCTABJICHUS
MOJICKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEPHYTOIA,
COKpaIEHHOMN) dbopmyn
OpPraHUYECKUX BEILECTB.
YcraHaBnvBaTh
INPUHAJIEKHOCTh BEILECTB K
OIPENIEIEHHOMY KJAcCy II0

COCTaBY n CTPOCHHUIO,
Ha3bIBaTh UX j§{0)
CHCTEMaTHYECKOM
HOMEHKJIAType; TNPUBOAUTH
TpUBHUAJIbHBIE Ha3BaHUS
OTACJIBHBIX TMpPEJACTaBUTEIICH
KHCIIOPOICOACPKAIINX
COCTMHEHUH.
XapakTepu3oBaTh COCTaB,
CTpOEHUE, IpUMEHEHHUE,
¢bu3nueckue M XUMHYECKHE
CBOMCTBA, BaXKHEHTIITHE
CIIOCOObI MOJIy4EHHUS

TUTIUYHBIX TpeACTaBUTENEH
Pa3IMIHBIX KJIaCcCOB
KHUCIIOPOJICOIePKALITIX
COCTMHEHU I (meTaHona,
3TaHoJa, TIUIeprHa, eHoa,
dbopmanbaeruna,
areTanb/eTua,
KHUCTIOTHI,
Kpaxmasna,

YKCYCHOM

TJIIOKO3BI,
EJUTIOJIO3bI );
BBISIBIIAATD TEHETUUYECKYIO
CBA3b MCKOY HUMHAU n
MOATBEPXKIATh €€ HaJIndue
YPaBHEHUSAMHU
COOTBETCTBYIOIIHNX
XUMHUYECKHX  PEaKIuil ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYIL.
OnuceiBath COCTaB,
XUMHYECKOE CTpOEHHE |
IIPUMEHEHHE JKUPOB,
XapaKTepu30BaTh ux
3HauYEHUE JUISt
KU3HEJEATEILHOCTH




Tema 8. VYrieBobl: cocTaB, Kiaccuukanus
VYraeBossl (2 9) YIJIEBOJOB (MoHO-, - u
MTOJICaXapHU/Ib) I'mokoza  —
IIPOCTEUIINH MOHOCaxapuu:
OCOOEHHOCTH CTPOEHMSI MOJIEKYJIBI,
buznvecKue u XUMHAYECKUE
CBOMCTBa  (B3aUMOJICUCTBUE  C
ruapokcuiom Mmenu(Il), okucienue
aMMUAYHBIM  PAacTBOPOM  OKCHJA

cepeopa(l), BOCCTaHOBJICHUE,
OpOo’XKeHHUE TIIOKO3bI), HaxokjaeHue |°®
B pHUpoJIe, MIPUMCHECHHE,

Ouosiornyeckas posb. POTOCHHTES.
@pyKTO3a KaK U30MEp IIIFOKO3BI.

Caxapoza  —  IpelIcTaBUTEIND
JICaxXapu/ioB, TUPOIIH3,
HaXO0XXJICHUEC B [pUpOLIE LA
pUMEHEHHE.

Kpaxman wu nemronosa KaK
npuposHble noiaumepsl. CTpoeHue
Kpaxmaia u EJUTIOIIO3BI.
duzngeckue u XUMHNYECKHEC

CBOIicTBa Kpaxmana (TUIpOIH3,
KaueCTBEHHAs pEaKIIUs C HOJIOM).

JlaGopaTopHbIe OMBITHI
—  TOpEHHUE CIHUPTOB;

—  OKHCJIEHHUE ITaHOJa OKCUAOM
meau(Il); °

—  B3aUMOJICHCTBUE TJIMICpPUHA
¢ ruapokcugom meau(1l);

—  OKHCIICHHE QJIBJICTUIOB
aMMHAYHBIM ~ PAacTBOPOM  OKCHJIA
cepebpa(l) u THIPOKCUIOM | o
meau(Il);

—  B3aUMOJICHCTBHE Kpaxmaia ¢
HOJIOM. o

[TpakTuyeckas pabora

Ne 2 CpoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBI

Briuucienusa

— 10 YpPaBHEHHUIO XUMHYECKON
peaknuu  (Macchl, 00béMa,
KOJIMYECTBA HCXOJHOTO BEIIeCTBa
WIA  HOpOAyKTa  peakiud  II0
M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 HUCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

OpPTaHHU3MOB.
Oco3HaBaTthb OIaCHOCTh
BO3JCUCTBUS Ha  JKUBLIC
OpraHU3Mbl  OMPEIEIEHHBIX
OPTraHMYECKUX BEIIECTB W
MOSICHATh ~ HA  IpUMeEpax
CIOCOOBl  YMEHBILICHHUS U
MpeI0TBPAIICHUS UX
BPEAHOTO BO3ACHCTBUSA Ha
OpTraHHU3M YeJIOBEKa.

Hcnonp30BaTh €CTECTBEHHO-
Hay4HbIE METOJIbI ITO3HAHUS
— NPOBEACHUE, HAOIIIOIEHUE
U OIHMCAaHUE XHUMHYECKOIO

HKCIEPUMEHTA
(;rabopatopHbIe u
MPaKTUYECKHUE padOTHI).

CrnenoBatb npaBUIaM
OesomacHoil ~ paboThl B
nabopaTopuu npu

UCTIOJIb30BaHUN XMMHUYECKON
nocyasl M 000pyIOBaHUS, a
TaKXKe MpaBUjIaM OOpaLICHUS
c BEIlIECTBAMU B
COOTBETCTBUU c
MHCTPYKLHUSMHU BBIIOJTHEHUS
71a00paTOPHBIX  OMNBITOB U
NPaKTUYECKUX  pabdoT 1o
HNOJYYEHUI0O U  H3YYEHUIO
OpPTaHUYECKUX BEIIECTB.
[IpencraBnsaTe  pe3ynbTaThI
JKCIiepuMeHTa B (opme
3arucu ypaBHEHUI
COOTBETCTBYIOIIMX PpPEaKUUi
M JenaTh BBIBOJBl Ha MX
OCHOBE.

[TpoBOIUTH BBIYUCIEHUS TIO

YPaBHEHHIO XUMHYECKON
peaKIuy.

CamocTosiTenbHO
IUTAHUPOBATh u
OCYIIECTBIISITH CBOIO
MM03HABATEIBHYIO
JeSITeJIbHOCTh, ~ NPUHUMATH
aKTHBHOE yyactue B
TPYMIIOBOM yueOHOU
JeSITeIIbHOCTH.

Paznen 4. AzoTconepskaine oprannueckue coequuenus (3 1)




Tema 9. AMUHEL
AMHUHOKHUCIIOTHI.
benku (3 1)

AMuUHBL. MeTnnaMuH ¥ aHWINH:
COCTaB, CTpPOCHHE, (U3UYECKUE U
XHMHUYECKHE CBOWCTBa (TOpeHHeE,
B3aMMOJCHCTBHE C BOJAOM |
KHCJIOTaMu).

AMUHOKHCIOTHI Kak amMdoTepHbIe

OPraHUYECKUE COEIUHEHUS.
dusnueckue " XUMHUUECKHUE
CBOMCTBA AMHUHOKUCIIOT (Ha

npuMepe riMirHa). buonornueckoe
3HAa4YeHUEe aMUHOKHCIOT. [lenTuabl.

benku KakK
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMNS. [TepBuunas,
BTOPUYHASI U TPETHUYHASI CTPYKTypa
OenkoB. XMMHUUYECKHE CBOMCTBaA
OCNIKOB: THUIIPOJIU3, JEHATypalus,
KAueCTBEHHbIE PEAKIIMH Ha OENIKHU.

PUPOJIHBIC

JleMoHCTpanyuu JIeHaTypalus
OENIKOB IpU HarpeBaHUU; LBETHBIC
peakiuu OeIKOB.

PackpriBath CMBICHT
HU3Yy4aeMbIX MIOHATUI
(BBIABIIATD UX XapaKTEpHBIE
OpU3HAKW), YCTaHaBJIMBATbH
ux B3alMOCBSI3b,
UCITI0JIb30BaTh

COOTBETCTBYIOIINE TOHSITHUS
Ipy  ONMCaHUU  COCTaBa,
CTPOEHHSI U IpEeBpalICHUI
OPraHUYEeCKUX COCTUHEHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JUUISI COCTABJICHUS
MOJICKYJISIPHBIX u
CTPYKTYpPHBIX (pa3BEPHYTOIA,
COKpaIEHHOMN) dbopmyn
OpPraHUYECKUX BEILECTB.
Onpenenars
INPUHAJIEKHOCTh BEILECTB K
OIPENIEIEHHOMY KJAcCy IIO0
COCTaBY u CTPOEHHUIO,
Ha3bIBAThH 170'¢ o
CUCTEMAaTUYECKON
HOMEHKJIAType; TNPUBOAUTH
TPUBUAIIbHBIE Ha3BaHUsA
OT/JI€JIbHBIX IIPEACTABUTENECH .
Xapaktepus3oBaTb  COCTaB,
CTpOCHUE, MIPUMEHEHHE,
¢busznueckue M XUMHYECKHE
CBOMCTBA, BaKHEHUIITHE
Coco0bI HOJTyYEeHUS
TUMAYHBIX TIPEJICTaBUTENEH
A30TCO/ICPKAIINX
COCIMHEHUN (TJIMUMHA |
0eNKoB).

[TosichsaTh Ha  mpuMepax
3Ha4YEHHE 0enKoB JUTSt
OpraHu3mMa 4eJoBeKa.
Hcnonb30BaTh €CTECTBEHHO-
HAy4YHbIE METOJbl IMO3HAHUS
— HaOJII01aTh W OINKCHIBATH

JIEMOHCTPALIMOHHBII
JKCIIEPUMEHT.
CamocTosiTenbHO
IJIAHUPOBATH "
OCYIIECTBIISATh CBOIO
ITO3HABATEIHHYIO
NEeSTeNbHOCTh,  MPUHUMATH
aKTHBHOE ydacTue B
IpyNIoBOi yueOHoM
JIESITEIbHOCTH.

Paznen. 5. BeicokoMonekynsipable coequHeHus (4 1)




Tema 10.
[InmacTmaccel.
Kayuyku.

Bonokna (4 u)

OcCHOBHBIE IOHATUSA
BBICOKOMOJIEKYJISIPHBIX
COCIMHCHUI: MOHOMED, IOJUMED,

XUMHUHN

CTPYKTYpHOE€  3BEHO,  CTCIICHb
IIOJIMMEPU3ALUHY, cpenHss
MoJieKyJsipHass Macca. OCHOBHBIE
METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — IOJIMMEpHU3aLus U
MIOJINKOHJICHCALIHS.

ITnactMaccel (monuaTHIIEH,
ITOJIMIIPOIIUJIEH,

MOJIMBUHUIIXJIOPU, TTOJIUCTUPOI).

HarypanbHblli W CHHTETHYECKHE
Kay4yyKHu (OyTranneHoBBbIH,
XJIOPOIPEHOBBI U H30MPEHOBBIN).
Bonokna: HarypanbpHble (XJIOIOK,
IepCTh, IIENK), HMCKYCCTBEHHBIC
(amleraTHOE  BOJIOKHO, BHCKO3Q),
CUHTETHYCCKUE (KAaIpOH ¥ JIABCaH).

JemoncTpanus

— O3HaKOMJICHHE C oOpa3uamu
IPUPOAHBIX U HUCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMAcC, Kay4yKOB.

e Brnaners M3y4aeMbIMU
XUMHNYCCKUMHU IIOHATUSAMU
packpsiBaTh CMBICT
U3y4aeMbIX  TIOHATHH U
HpI/IMCHSITB OTHU IIOHATUA HpI/I
OIMCAaHUH cocTaBsa U
CTPOCHUS
BBICOKOMOJICK YIS PHBIX
OPTraHWYECKUX BEIIECTB, IS
O6’b$ICHCHI/ISI OTOCJIBHBIX

(haKkTOB M SIBJICHUM.

Hcnonb30BaTh XMMHUYECKYIO
CHUMBOJIMKY JUISI COCTaBJICHUS
CTPYKTYPHBIX bopmyn
BEIIECTB U YPaBHEHUHU
peakiuil moJuMepu3alu U
MOJIMKOHACHCAIIUH.

4.2 11 KJIACC

Oo0wee konmuectBO — 34 yaca.

TemaTnueckue
0JIOKH, TEMBI

OcHoBHOE coepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH
00y4arouuxcs

Paznen 1. Teopernueckue ocHOBBI xumuu (12 )

Tema 1.
ATOMOB.
[lepuoanueckuii
3aKOH
[lepnonnueckas
cucremMa
XUMUYECKUX
PJIEMEHTOB
Menneneena
(3 9)

Crpoenue

a. N

Xumudeckuit snemMeHT. ATtom. Smapo
aToMa, W30TOIIBI. DIIEeKTpOHHAas
000JI0uKa ODHEpPreTuyecKkue YpOBHH,
MOAYpOBHU. ATOMHBIE OpOUTANH, S-, P-
, d-37eMeHTBI. OcobeHHOCTH|
[pacrpeieeHus 3JIEKTPOHOB IO
opOuTagsiM B aroMax dJEMEHTOB
MEepPBbIX YeTBIPEX MEePHOJIOB.
JNeKTpOHHasE KOH(GUTYpalHsi aTOMOB.
[Tepuoanueckuii 3aKOH 31
[lepuoanyueckasi cucTeMa XHMHYECKHX
PIEMEHTOB

JI.1. Menpeneena. CBs3b
[EepUOINYECKOTO 3aKOHa 7|
[TeproardecKkoil CHCTEMbI XUMUYECKHIX
PIIEMEHTOB Jd.M.Menneneera ¢
COBPEMEHHOM  TEOpPHEN  CTPOECHUS
ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS]

U PackpsIBaTh cMBICTT
M3y4aeMbIX MOHITUHN (BBISBIATH UX
XapaKTepHble IPU3HAKN),
[yCTaHABJIMBATh MX B3aWMOCBS3b.

. PackpsiBaTh cMbICT
[epUOIMIECKOr0 3aKOHA
J[..MenneneeBa u
NIEeMOHCTPUPOBATh €ro
CHCTEMaTH3HPYIOIIYIO,
OO0BSICHUTENBHYIO U
[MPOTrHOCTUYECKYIO (PYHKIIMHU.

° XapakTepru3oBaTh
HIIEKTPOHHOE CTPOCHUE aTOMOB
XUMHAYECKHUX 3JIeMEeHTOB 1—4
MEPUOJIOB, UCIIOJB3Ys MOHATHUS «S-,
p-, d-371eKTpOHHBIE OPOUTAITNY,
KOHEPreTUYECKHE YPOBHU

U OOBACHATD

CBOMCTB XHMHYECKHUX DJJIEMEHTOB W

BAaKOHOMCPHOCTH HN3MCHCHUS




00pa3yeMbIX UMH TIPOCTHIX U CIOKHBIX]
BEIIECTB MO TIpynmnaMm U MNEPUOIaM.
3HaUeHHE MEPUOJIMYECKOr0 3aKOHA B
[Pa3BUTHH HAYKU.

JlemoHCTpanuu

Buanl Ta0JIUIL «ITepnoanyeckas
cucTeMa XMMHU4Yeckux 3jemenToB J[.1.
Mennaeneenay.

CBOMCTB XMMUYECKUX 3JIEMEHTOB U
UX COCIMHEHUW MO TMepuojaM W
rpymnmaM [lepuonnueckoi cucreMsl
XUMUYeCKuX  ajemeHtoB .M.
Menpeneesa.

Tema 2. Crpoenue
BEIICCTBA.
MHuoroo6pasue
BemecTs (4 1)

CtpoeHue BemecTBa. XHUMHYECKas]
CBsI3b. BHIBI  XMMHMYECKOH  CBSI3U
(KOBaJICHTHAS! HETIOJISIPHAS U TIOJISIpHAS,
MOHHAsI, MeTaJulnuecKkas). MexaHus3mbl
0Opa3oBaHUs KOBaJICHTHOM|
XUMUYECKOH CBsi3M  (OOMEHHBIH U
ITOHOPHO-AKIENITOPHBIN). Bomoponas
CBSI3b. BaneHTHOCTS.
DIIEKTPOOTPULIATETLHOCTh.  CTemneHH
okucyeHrs VIOHbI: KaTHOHBI M AHUOHBI.
BemecrBa MOJIEKYJISIPHOT O 51
HEMOJIEKYJISIPHOTO CTPOCHHUSA. 3aKOH
[MOCTOSIHCTBA COCTaBa BEIIeCTBA. THIIb]
KPUCTAIITUYECKUX PEIIETOK M CBOMCTBA
BEIIECTB.

[loHsiTHE O MAMCIEPCHBIX CHUCTEMaX.
VcTuHHBIE W KOJUIOUIHBIC PACTBOPBHI.
MaccoBast 10Jisl BEIIecTBa B pacTBOpE.

A4 PaCKpBIBaTI) CMBICJT

M3y4yaeMbIX MOHSATUN (BBIACIATH UX|
XapaKTepHbIE MIPU3HAKHU) u
[PUMEHATh OTH TOHATUS TIPH
ONMCAHWU COCTaBa M CTPOCHHUS
BEIIICCTB, JUISt 00BSICHEHMS
OTJIENbHBIX (PAKTOB U SBICHUI

. Onpenenarsb BU/IBI
XMMHUYECKON CBS3M (KOBaJEHTHOM,
MOHHOM, METaJJIMYECKOM,
BOJIOPOJIHOM) B COCIUHEHUSX; THII
KPUCTAILTUYECKOU peETKH]
KOHKPETHOT'O BEIIIECTBA.

. Ornpenenarb BaAJICHTHOCTD U
CTCTIeHb OKHCIICHUS XUMHUYECKUX
PIIEMEHTOB B COCIMHEHUSIX]
[Pa3TMYHOTO COCTaBa.

® HpOBOI[I/ITL BBIYMCIICHUA C

peakuuu (5 9)

XUMHYECKHX peaxkuuit B
HEOPraHWYECKOW W OpPraHWYeCcKOun
XUMHHM. 3aKOH COXPAaHEHHUS Macchl
BELIECTB; 3aKOH  COXpaHEHUS U
[IPEBPALLICHUS SHEPruu py
XUMHYECKHUX PEAKIIMSIX.

CKOpOCTb peakiuy, €€ 3aBUCUMOCTD OT|
pa3nuuHbIX  QakTopoB. OOpaTHMbIE
peakuuu. XHMMHUYECKOE pPaBHOBECHE.
DakTOpBl, BIMAIOIIME HA COCTOSHUE
XuMHueckoro pasHosecus [Ipunnmn Jle
[[TaTemnbe.

DNIEKTPOIUTHUYECKAS JUCCOLIALIHS.
CunpHple U crnabble  BJIEKTPOJUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB:
KuCas, HEWTpajbHas, LIEJTOYHAs.
[lonsTE O BOAOPOJHOM IOKA3aTEIIE
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['maponu3 opraHMyYecKux W

Knaccugukanus HEOPTaHUYECKMX | o 1101530 BAHUEM HOHSTHS
COC/TUHEHHH. HoMeHKnaTypa«yaccopass fonst  BemecTBa B
HEOPTaHUYECKUX BEIICCTB.jnacTBOpE
['eHeTHuecKast CBSI3b HEOPraHUYECKUX|
BEIIIECTB, MIPUHAIIEKATIX K
a3JIMYHBIM KJIACCAM.

Tewma 3. XumuueckueXumuueckas peakius. Kinaccudukaruse OOBACHATH  3aBUCUMOCTH

CKOPOCTH XMMHUYECKON PEaKIMH OT|
[pa3TUYHBIX (haKTOPOB.

Onpenensrs XapakTep
CMELICHUS XUMHUYECKOTO
[pPaBHOBECUSI B 3aBHCUMOCTH OT)
BHEIIIHETO BO3JIEUCTBUS (TIPUHITUT]Y
Ule [llarense).

° CocraBnsTh ypaBHEHUS]
[pEaKIM  pa3JINYHBIX  THUIIOB;
[OJIHBIE UM COKPAILEHHBIE MOHHBIE
YPAaBHEHUS PpEaKlHil, Yy4HUTHIBas
[YCJIOBUSI, TpU  KOTOPBIX  OTH
[PEAaKIIMU UAYT 10 KOHIIA.

° [TonrBepxaath
CyLLIECTBOBAHUE TE€HETUYECKOM]
CBA3UM MEXIYy HEOPraHWYeCKUMH
BEILIECTBAMU c MIOMOLLBIO|
YpaBHEHUI COOTBETCTBYIOIIINX
XMMHYECKHUX PEAKIUH.




HEOPraHUYECKUX BEILECTB.
OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. llomsate 00 »3nekTposIN3E
pacIulaBOB M PacTBOPOB  COJIEH.
[IprMeHeHue 2IeKTpOoIIH3a.

JlemoHCTpanuu

MOJICI  KPUCTAJUTMYECKUX PEHIETOK;
pPa3lIoKEHUE TEPOKCHIA BOJIOPOAA B
MPHUCYTCTBUH KaTaJIH3aTopa.
UlaGoparopabie paboThI

MPOBE/ICHUE PEAKIIM HOHHOTO 0OMEHa;

OIpeAcIICHUE cpeabl pacTBOpPOB
BENIECTB C MTOMOIIBIO YHUBEPCATIBHOTO
MHIUKATOpa.

[IpakTuueckas pabora

CKOPOCTb XUMHUYECKON PEaKLIUH
Brrancienus

[pacdeTsl C MCIOJb30BAaHUEM IIOHATHUS
«MaccoBasi  JI0JIsI  PacTBOPEHHOIO
BEILIECTBA»; PACUYETHI IO YPaBHEHUAM
XUMUYECKUX pEeakUuui, B TOM YHCIE
[TEPMOXMMHUYECKUE PACUETHI.

Ne 1 Bimsinue paznuuabix (akTopos HalcOOTBETCTBYIONINX

° [IpoBoauTh, HAOMIOAATH W

OIMCHIBATh XUMHUYECKUN
DKCHEPUMEHT: [0 OIpPeeJICHUIO
Cpe.ibl BOJHBIX pacTBOpOB,
BEILIECTB, BBIABICHUIO  YCIOBUH
[IPOTEKAaHUs PEaKUMd  HOHHOIO
O0OMEHa,  U3YyYEHHMIO  BIIUSHUS
pa3IM4YHBIX (PAKTOPOB HA CKOPOCTH
PEAKU.
CnenoBarth
[10JIb30BAHUS
MOCy101 u
00Opy/I0BaHUEM.
U [IpencraBiasTh pe3ysbTaThl
XMMHUYECKOTO  SKCIIEPUMEHTa B
(bopme 3aIuCH ypaBHEHHH
peakuuii U
NeJ1aTh BBIBOJIbI HA UX OCHOBE.

o [IpoBOAUTH BBIYUCIIEHUS TTIO
YPaBHEHHSIM XUMHUECKUX PEaKIHii,
B TOM 4YHCIIE TEPMOXUMHUYECKHE
[pacu€Thl.

A4 [MpaBUJIaM|

XAMHYECKOH
J1a00paTOPHBIM

Pasnen 2. Heoprannueckas xumus (16 u)

Tema 4. Hemerayutel

(8 1)

Hewmetamisl. [Totoskenne HeMETaJIOB B
[leproanueckon cUCTEME XMMUYECKUX|
bnemenToB  J[.MI.  MeHueneeBa U
0COOEHHOCTH CTPOEHUS aTOMOB.
du3nyecke CBOWCTBA HEMETAJIOB.
IATUTOTpOMUST HEMETAJIOB (Ha MPUMEPE

Kuciopona,  cepbl, ¢ochopa U
yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEUIINX|
HEMETaIJIOB (TaloreHOB, Cephl, a30Ta,
dbocdopa, yriepona U KpeMHHS) U HX
COECTMHEHU I (oKcHI0B,
KHCJIOPOJICOACPIKAITUX KHCJIOT,

BOJOPOJHBIX COETUHEHUM).
[IprMeHeHne BaKHEHIINX HEMETAJUIOB
1 UX COeIUHEHHUH.

° PackpsiBath CMBICIT
M3y4aeMbIX TOHSATUU (BBIICISITH UX|
XapaKTEepHbIE MIPU3HAKH) u
MPUMEHATh OTH TOHATUS TIPH
OMMCAaHUU COCTaBa M CTPOEHUS
BEIIISCTB, JUTST 00BSICHEHUS]
OTJICTbHBIX (PAKTOB U SBICHUH.

° OOBICHATH oOmue
BaKOHOMEPHOCTH B  HW3MCHECHHH
CBOWCTB  HEMETA/UIOB U HX
COCIMHEHU C yUETOM CTPOEHUS UX
ATOMOB u IIOJIOKCHUS B
[Tepnonnueckoi CUCTEME]
XUMHYECKHUX 3JIEMEHTOB . H.
Menneneena

° XapakTepru3oBaTh
(omuChHIBaTh) OOIIME XUMHUYECKHE
CBOMCTBA HEMETAJIJIOB, X
BasKHEHIITNX COCJIMHEHUH,
MOATBEPIK1ast OITHICaHUE
rpuMepamMu ypaBHEHUN
COOTBETCTBYIOIIMX  XMMHYECKHUX
[pEaKLIUM.

° XapakTepu3oBaTh BIHSHUE
HEMETAJJIOB M MX COCAWHCHHU HQ
PKUBBIC OpPraHU3Mbl; OIMUCHIBATH|

9TO




[pUMEHEHHE B pa3IMYHBIX
00JacTsIX MPaKTHYECKON
NesITeIbHOCTH YETIOBEKA.

. PackpsiBathb CYILIHOCTh
OKHUCIIUTENb- HO-
BOCCTAHOBUTEIBHBIX peakiuii
OCPEACTBOM COCTaBIICHUS]
PIEKTPOHHOrO  OajaHca  JTHX
[pEaKIUi.

o [IpoBoauThH peaxiuu,
MOJITBEPKIAIONINE  XaPaKTEPHBIE
CBOMCTBA M3y4yaeMbIX BEIIECTB;
[pacrio3HaBaTh OMBITHBIM  IMyTEM
QHUOHBI,  NPHUCYTCTBYIOIIME B

BOJIHBIX PacTBOpax.
° HaOmromate u  ommchIBaTh

JICMOHCTPAllMOHHBIC OIIBITHI;
IPOBOANTDH n OITMCBhIBATH|
XUMHYECKUI OKCIICPUMCHT]

(J1abopaTtopHble M TPAKTUUYECKUE
paboThI).
o [IpencraBnsaTh pe3yinbTaThl

XUMHNYIECCKOI'O OKCIICPUMCHTA B
(bopme 3aMucu YPaBHEHUN
COOTBETCTBYIOIIMX  pEaKUMi W
N1eJ1aTh BBIBOJIbI HA UX OCHOBE.

J Cnenosatb IIpaBUIaM
IIOJIB30BaHU XUMHUYECKOH|
[10CY101 u 1a00paTOPHBIM
000pyTOBAaHUEM.

4 HpOBOHI/ITI) BBIYMCIICHUS 10|

YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ.

° CamMoCTOSTEIIHFHO

[UIAHUPOBATh U OCYILIECTBIISTH
CBOIO MTO3HABATEIHHYIO
eITEIbHOCTD; MIPUHUMATH

AQKTUBHOE Yy4YaCTHE B TPYNIOBOU
y4eOHOM e TEeNbHOCTH.

Tema 5. Metamisr (8

)

Metamnel. IlomokeHHMe MeETaIoOB B
[lepuoanueckoil cucTeMe XUMHUYECKUX
PIIEMEHTOR J.N. Meneneena.
OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX]

000JI0YEeK aTOMOB MeTauioB. OOmue
(u3nueckue  CBOWCTBA  METaJUIOB.
CruiaBbl METAJIOB.

DIIEKTPOXUMHUYECKUIN Pl HANIPSKEHUH]
METAaJJIOB.

XMMHUYECKHE CBOMCTBA Ba)KHEMIIIHX
METaJJIOB (HATpHUl, Kanuid, KaJbLuH,
MarHuii, ajalOMUHUNA, LHUHK, XpOM,
PKEJIe30, MEJIb) U UX COCTMHEHUH.

° PackpeiBath CMBICTT
M3y9aeMbIX TOHSITHH (BBIACIATE HX|
XapaKTepHble TMpPH- 3HAKH) U
MPUMEHITh OTH TIOHATHS IIPH|
OMHMCAaHUU COCTaBa M CTPOCHHUS
BEIIISCTB, IS 00BsICHEHUS]
OTJICTbHBIX (PAKTOB U SBICHUH.

° OOBICHATD oo1Ime
3aKOHOMEPHOCTH B  HW3MEHCHUU|

CBOMCTB DJIEMEHTOB — METAJUIOB U
WX COCIMHEHUN C Y4ETOM CTPOCHMS]

OO0111E CIIOCOOBI MOTYYSHHSI METAJIIOB.

MX AaTOMOB U IIOJIOKEHUS B
[Tepnonnueckoi CUCTEME]
xumudeckux  anemento  JI.M.




Metannyprus. Koppo3ust meranmios.
CrocoObl  3alUTBl  OT  KOPPO3HH.
[lpumeHeHne MeTawsioB B OBITY H
TeXHHKE.

JlemoHCTpanuu

00pa31bl HEMETAJJIOB; B3aUMO/ICHCTBUE]
MEIU C a30THOM KHMCIIOTOM pa3iIudHOU
KOHLIEHTPALUU; KOJUIeKIUs «MeTtasuibl
U CILJIaBbI»

JlaGopaTopHbIe ONBITHI

KAueCTBEHHbIE PEaKLMU HA AaHUOHBI U
KAaTHOH aMMOHHUS;, B3aUMOJICHCTBHUE
CUIPOKCUIA AIIOMUHUS C pacTBOpamy
KHCIIOT W IIeNlouel; KayeCTBEHHbIE
[peaKy Ha KaTUOHbBI METAJJIOB
[IpakTuueckue paboThI

Ne 2 PemnieHue 3KcrnepuMEHTANIbHBIX
3anay 1o reme «Hemeramibiy;

Ne 3 Pemienne 5KCIIEpUMEHTAJIbHBIX
3a1ad 1o reme «Meramuib»
Brrancienus

[pacuéThl Macchl BellecTBa WK 00BbEMA
ra3oB IO HW3BECTHOMY KOJHUYECTBY)|
BELIECTBA, Macce WKW 00BEMY OJIHOTO,
M3 Y4acTBYIOIIUX B PEaKIIMH BEIECTB;
pacy€Tel Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOIYKTOB PEaKIUU, €CIy
OJIHO W3 BEILIECTB HMEET IPUMECH;
pacuéTel Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTa peakLUu, ecliy|
0JIHO M3 BELIECTB JaHO B BUJIE pacTBOPA
C ONpEeneIEHHOM MacCoOBOW  JOJIEH]
[PaCTBOPEHHOTO BELIECTBA.

Menneneena

. XapakTepu3oBaTh
(ommMCHIBaTh) OOIIUE XUMHUYECKHE
CBOICTBaA METAaJIOB, 1504
BaKHEHUIIINX COCIMHCHHN,
[MOATBEpXKIass  ATO  OMNHUCAHUE
puMepamMu ypaBHEHUU
COOTBETCTBYIOIIMX  XMMHYECKUX|

[peaKIvii; MPUMEHEHNE METAIIJIOB B
[PA3TUYHBIX O0JIACTSAX, a TaKKe
MCIIOJIb30BaHUE WX IS CO3JIaHus]

COBPEMEHHBIX  MaTepUajloB WU
TEXHOJIOTHH.

° PackpriBath CYIIHOCTH
OKHUCJIUTEIIbHO-
BOCCTaHOBUTEIBLHBIX peakiuii
MOCPEICTBOM COCTaBJICHUSA
PJICKTPOHHOrO  OajaHca  ATHX|
[pEaKLUA.

° [IpoBoauTh peakuuu,
MOJATBEPKIAIOIINE  XapaKTEPHBIE)
CBOWCTBA M3Y4Ya€MbIX BEUIECTB;
[pacrio3HaBaTh  ONBITHBIM  IYTEM

MOHBI METAJIJIOB, TPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax.

® Ha6J’IIO,Z[8.TB N OIIMCBIBATH

NIeMOHCTPAIIMOHHBIE OTIBITEHI;
[IPOBOJIUTH u OIMCHIBATH|
XIUMHYECKHH IKCTIEPUMEHT]
(1TabopaTopHble M TMPAKTHYECKUE
[paboThI). [IpencraBnsTh
[PE3yIbTATHI XMUMHUYECKOT O
DKCIIepUMEeHTa B (GopMe 3aIucy
ypaBHEHHI COOTBETCTBYIOLINX

peaKHI/Iﬁ 1 aOeJj1aTh BBIBOJIbI Ha HX]
OCHOBC.

U CnenoBatb npaBUiIaM
IMOJIb30BAHUA XUMHUYECKOU
rocyou u n1abopaTopHbBIM
000pyIOBaHUEM.

4 HpOBO)II/ITI) BBIYMCIICHUS 10|

YPAaBHCHUSAM XUMHUYCCKUX peaKL[PIfI.

° CaMoCTOSTENILHO

IUIAHUPOBATh M OCYIIECTBIISTH)
CBOIO MM03HABATEIHHYIO
EeATENHHOCTD; MIPUHUMATH

AKTUBHOC YYaCTUC B prHHOBOﬁ

y4eOHOMU e TeTbHOCTH.

Paznen 3. Xumus u sxu3Hb (6 1)




Tema 6. XuMmus u
PKU3HB (6 1)

Posn XUMHHU B obecrieyenny
PKOJIOTUYECKOM, HSHEPreTUYECKOu W
MUIIEeBOM  OE€30MacHOCTH, pPa3BUTUY
MeauuuHbl.  [loHsATHE O HayuHBIX|
METOO4aX IIO3HaHUA BCIICCTB H
XUMHUYECKHX PEaKuil.

[IpencraBinenuss o0 OOIIMX Hay4YHBIX
IIPUHIUIIAX IPOMBIIIIJIEHHOTO
IMOJIYUCHU BaXKHEHIITIX BCIICCTB.
UenoBek B Mupe  BEUIECTB U
MaTEpUAIIOB: BAKHENIINE
CTPOUTEIIbHBIE MaTepuallsl,
KOHCTPYKIIMOHHBIC MaTcpuralibl,
KpacKH, CTEKJIO, KepaMHKa, MaTepUallbl
JUIsL  AJIEKTPOHUKH, HaHOMAaTepuabl,
OpraHuYecKue U MUHEpaJIbHbIE
ly100peHus.

XUMHS U 310pOBbE UEIOBEKA: MIPABUIIA
MCII0JIb30BAHUS JIEKapCTBEHHBIX
MpernaparoB; MpaBmia 0e30IacHOTO
MCIIOJIb30BAHUS IIPENapaToB OBITOBOM
XHNMHHU B HOBCGI[HCBHOﬁ KHU3HU.

o PackpbiBaTh pojb XUMUH B

[peIIeHnn SHEPreTHYECKUX,
CBIPbEBBIX 9KOJIOTHYECKUX
npobiem 4eJI0BEYECTBA,
OIHCBIBATH OCHOBHBIE|
HaTpaBJICHUS pa3BUTHS
XMMHUYECKON HAYKU U TEXHOJIOTHH.
J [TpumeHnsTH IpaBUIIa|
0€3011acHOTO oOpamieHus C
BEILIECTBAMM, HCIOJIb3YEMbIMU B
[MOBCETHEBHOM JKM3HHU, TPaBUIIY
[OBEJICHUS B LEIIX cOepexeHus
310POBbBS 51 OKpYXKarolen
[PUPOIHON CpeJibl; TOHUMATh Bpe/]
(omacHOCTh)  BO3JEUCTBHUS  HA|
PKHBBIC OPTaHU3MBbl ONpEAEIEHHBIX
BEIIECTB, CMBICI IOKa3aTelsl IJK,
MOSCHATh Ha IpUMEpax CrocoObl
[YMEHBIICHUS ¥ TPEIOTBPALICHNUS
MX BPEITHOTO BO3AECUCTBUSL.
U AHanu3upoBaTth
KPUTUYECKH OLICHUBATH)
MH(POPMALIMIO,  CBSI3aHHYI0  C
XUMAYECKHIMH TPOIecCaMu M HX|
BIIMSIHUEM Ha COCTOSIHUE,
OKPY>KaIOILIEH CPeIbl.

. Hcnons30BaTh NMOIy4EHHBIE
BHAHUS U MpeACTaBIeHus o chepax
NEeSITeTbHOCTH,  CBSI3aHHBIX €
HayKOM u COBPEMEHHBIMHU
TEXHOJIOTUSIMU, KaK OCHOBY IS
OpUEHTAalMM B BBIOOpE  CBOEi
Oymyteit npodecCuoHAIBHOMN
NesITeIbHOCTH.

. [IpuanMaTh
00CyXICHUN
XAMHYECKOH U
HaIpaBJIEHHOCTH,
COOCTBEHHYIO MO3ULUIO 1o
rpobieme u npeJiaraTh,
BO3MOJKHBIE IYTH €€ pelIeHusl.
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