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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpeJHEro odI1ero oopazoBaHus pa3padoTaHa Ha
ocHoBe @DexpepanpHOro 3akoHa oT 29.12.2012 Neo 273-®3 «O6 o6pa3oBaHuu B
Poccuiickoit ®Deneparun», TpeOOBaHUN K pe3yibTaTaM OCBOSHUS (eaepaabHOM
oOpa3oBarenbHON Mporpammbl  cpeanero obmero ooOpaszoBanus (DOII  COO),
npeicTaBlieHHbIX B DeepaqbHOM TOCYIapCTBEHHOM O00pa30BaTEeIbHOM CTaHJapTe
COO, c¢ yuérom KoHuenuuu mnpenonaBanus ydyeOHOro mnpenMera «XHUMHUS» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoii @enepanuu, peaau3yrOlUX OCHOBHBIE
oOpa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX NOJIOKEHUH «CTpaTernu pa3BUTHSA
Bocriutanus B Poccuiickoir ®@enepaumu Ha nepuon a0 2025 roma» (Pacnopsbkenue
[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.). B cBA3u ¢ TeM, 4TO TUMHa3ud
peanu3yeT MpaBOCIABHBIA KOMIIOHEHT, YPOKM XHMHH BKJIIOYAIOT PEIUTHO3HBIN
komnoHeHT. Cormacuo PI'OC COO, @OII COQO, cranmapra TpPaBOCIABHOIO
KOMITOHEHTa HayaJIbHOTO OOIIEro, OCHOBHOTO 00IIIero, CpeiHero oomero oopa3oBaHus,
yTBepkaeHHOro pemienneM CpsenHoro Cunona Pycckoit IIpaBocnaBHoit LlepkBu ot
27.07.2011 roma pabouass mporpamMma BOCHUTAHUS COAEPKUT MOAYJIb «YpOuHas
JESITEIbHOCTD» U MPEANoiaraeT 00beIMHEHUE COACpKaHUsI 0OyUeHHs] U BOCIIUTAHUS B
IIEITOCTHBIN 00pa3oBaTeIbHBIN IIpoIIecC.

Ha ypokax craButcs 1enp (opmupoBaHus y OOydaroOUXCs TPagUIMOHHO-
JyXOBHO-HPAaBCTBEHHBIX POCCUMCKHUX LIEHHOCTEM.

DopMUPOBAHUSA OCHOB MTPABOCIABHON KYJIBTYPhI B KypCe MPEAMETa 3aKIF0YAETCs B
CO3JaHMU 00pa30BaTENBHOIO MPOCTPAHCTBA, CIOCOOCTBYIOIIETO (POPMUPOBAHUIO Y
y4aIMxcsl HEeJTOCTHOTO MUPOBO33PEHUSA U YCTOWYHNBOW CUCTEMBI JYyXOBHBIX LIEHHOCTEU
MPaBOCJIABUS; MAaKCHUMAJIbHOMY  PACKpPBITHIO  HHTEIUIEKTYalbHOTO, TBOPYECKOTO
MOTEHIMANa Y4Yalllerocsi, CHOCOOHOr0 B JAJIbHEWIIEM OIEHUTh JYXOBHBIA CMBICH
OOIIIECTBEHHBIX U KYJIbTYPHBIX SIBICHHM.

OcCHOBY MOJX0A0B K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K ONPEAENICHUIO O0IIeH
cTpaTternu OOy4eHHs, BOCIMTAHUS U Pa3BUTHS OOYYarOIIMXCS CPEACTBAMH Y4eOHOTO
npeameta «Xumusi» st 10-11  kmaccoB Ha  0a30BOM  ypOBHE — COCTaBUIIU
koHnentyanpHbie TosiokeHuss DPIOC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
COJep)KaHus, pe3yiabTaToB oOOydeHHs U TpeOOBaHMM K YPOBHIO THOJTOTOBKHU
BBIITYCKHUKOB. B CBA3M C T€M, YTO TMMHa3Ms pPEaJM3yeT IPaBOCIABHBIA KOMIIOHEHT,
YPOKH XUMHUU BKJIOUYAOT (parMeHThl peauruo3Horo odOpaszoBanus. Corsmacno ®I'OC
000, ®OIl OO0 pabouas mporpaMma BOCHUTAHUS COACPKUT MOAYIb «YpOUHas
JEeSATENBHOCTD) M MpeAnosaraetT oObeAMHEHUE COAEepKaHUsd OOYYEeHHs] U BOCHHUTAHHS B
LEJOCTHBIM  oOpa3oBaTeibHBIM mporecc. Ha kaxaom ypoke CTaBUTCS — LENb
dbopmupoBaHus y OOyYAIOIIMXCS TPaJAULMOHHO-TYXOBHO-HPABCTBEHHBIX POCCUMCKUX
LICHHOCTEH.

Xumuyeckoe oOpa3oBaHHE, MOJYy4yaeMOE€ BBIMYCKHHKaMH 00I1e00pa3oBaTebHOM
OpraHu3alliM, SBJISETCS HEOThEMJIEMOM YacThl0 MX OOpa30BaHHOCTU. OHO CIYKUT
3aBEPILAIOIIMM JTAallOM pealu3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE

KIIIOYECBBIX HGHHOCTeﬁ, MMpUCyHnux HGHOCTHOﬁ CHUCTCEMC XHUMHNYCCKOI'O 06p2130BaHI/I5{. OTHn



[IEHHOCTH KacaloTCs IMO3HAHMS 3aKOHOB NPUPOAbI, (OPMHPOBAHUS MHUPOBO33PEHHUS U
oOLIel KyJIbTypbl YEJIOBEKAa, a TaKXE SKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3JIOPOBBI0O U TMpPHPOAHON cpene. Peamusyercss xumudeckoe o00pa3oBaHuE
oOydJaronuxcsi Ha YpPOBHE CpelHEro oO0uero ooOpa3oBaHUs CpPEACTBAMU Y4YEOHOIO
npeamMeTa « XUMHUs», COJIEPHKAHUE U TOCTPOECHHUE KOTOPOTO OMPEETIEHBI B POrPAMME IO
XUMUU C YIETOM CHEIUPUKN HAYKH XUMUHU, €€ 3HAUCHUS B TO3HAHWUW TMPUPOILI U B
MaTepualibHOW KU3HU OOIIECTBA, a TaKXKE € Y4ETOM OOmMX LEeIed W MNPUHLUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro 00IIero oopa3oBaHus B
Poccuiickon denepanum.

XUMHSI Kak DdJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT O0coOyl poJib B
COBPEMEHHOW IMBHUIM3ALMU, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOW KyJbTypbl. OHa
BHOCHT CBOM BKJaJ B POPMUPOBAHKE PAIIMOHATHHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE
LEJIOCTHOTO TPEACTaBICHUA OO0 OKpYKaloleM MHpE KaK O €IUHCTBE MPHUPOAbI U
4esioBeKa, KOoTopoe (GOopMHUpYeTCsl B XMMHMM Ha OCHOBE NMOHMMAHHS BELIECTBEHHOI'O
COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHUA B3aUMOCBA3U MEXIY CTPOCHHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOXXHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMONEWCTBYS C JPYTMMHM €CTECTBEHHBIMH HAyKaMH, XHMHS CTala
HEOTHEMJIEMOMN YaCThbIO MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpy/ia
1 KU3HU KaXJ10T0 wieHa obmiecTBa. CoBpeMeHHas XUMHUsS KaK HayKa Co3ujlaTeIbHast, Kak
HayKa BBICOKMX TEXHOJIOTMI HAMpaBlieHa Ha pelIeHUuEe TJIOOAIBbHBIX MpodsieM
YCTOWYMBOTO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, HSHEPreTUYECKON, NHUIIEBOM,
AKOJIOTUYECKOM O€30MMACHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM ¢ OOIMMU TEISIMU ¥ TIPUHIMIIAME CPETHET0 00111ero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10—11 xmaccel, 0a30BBIA ypOBEHb H3yUCHHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY OOyYarouiuxcs,
HEOOXOAMMYIO MM JJii BbIPpAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO
BKJIFOUCHHS B JKU3Hb COIIMYMa, MPOJODKEHHST 00pa30BaHUS B PA3IMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuMy npeaMeTa « XuMus» SBISIOTCS 0a30BbIe Kypchl — «OpraHnuyeckas
xumus» u «OO0uias U HeopraHMYecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKd: CHCTEMa 3HAHUW MO HEOPraHUYECKOM
XUMUU (C BKIIOYEHMEM 3HaHUW u3 OOImed XUMUU) W OPraHUYEeCKON XHUMHH.
dopMUpOBaHUE JTaHHOW CHCTEMbl 3HAHMM TPU H3YyYEHUU TIpeaMeTra o00ecreunBaeT
BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOTr00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTHUH,
3aKOHOB U TEOPUU XMMUMU.

Crpyktypa cojaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKas XuMus» cHOpMUpPOBaHA B MPOTPAMME 110 XMMHUH Ha OCHOBE CUCTEMHOTO
nojixoJa K M3Y4YEHUI0 yuyeOHOro marepuasia U OOYCJIOBJI€HAa HCTOPUYECKH



000CHOBaHHBIM Pa3BUTHEM 3HAHWUN Ha OMPENEIEHHBIX TEOPETUYECKUX YpoBHsX. Tak, B
Kypc€ OpraHW4YecKOM XHWMHH BELIECTBA pPAaCCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOU
TEOPHH CTPOCHHUS OPraHUYECKUX COCAUMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXHUMHUYECKUX U
AJIIEKTPOHHBIX TPEJICTABIICHUNA O CTpOCHUM BemecTB. CBeeHus 00 M3y4aeMbIX B Kypce
BEIIECTBAaX JAlOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB O CIOXKHBIX OHOJOTUYECKU
AKTUBHBIX COCIWHEHMM. B Kypce OpraHM4eckod XHWMHHU MOJy4aroT pPa3BUTHE
chopMHUpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs TIEPBOHAYATIBHBIE
NPEJCTAaBICHUS O XUMHYECKOW CBS3M, KIACCU(DUKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[loqx HOBBIM yriomM 3peHHss B mpeaMmere «XuMus» 0a30BOro  ypOBHs
paccMaTpuBaeTCsl HM3y4YEHHBIW HAa YpPOBHE OCHOBHOTO 0OIIero  oOpa3oBaHUs
TEOPETUUECKU MaTtepuasl U (aKTOJIOTUYECKUE CBEACHHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OO01miast 1 HeopraHudeckasi XUMHsD» 00ydaromuMces
IIPEIOCTABISICTCA BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE [EPUOJUYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX M METOAOJOTHYECKUX MO3ULMNA, TIy0)Ke HOHATh HCTOPHUYECKOE
M3MEHeHHe (YHKIUMHA STOro 3akoHa — OT o0oOmarme a0 OOBSCHSIOMENH ¢
MIPOTHO3ZUPYIOLIEH.

Enunas cuctema 3HAaHMI O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHMH,
CBOMCTBAaXx W IPUMEHEHHH, a TaKXe O XHMHUYECKHX pEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IMpOTEKaHus AomnoiHsercs B Kypcax 10 m 11 kmaccoB smemeHTamun
coJiepKaHus, UMEIOIIMMU KYJIbTYPOJOTHYECKU W TPUKIAJIHON XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSA3M XUMUU C JIPYTUMU HayKaMH, PacKpbIBarOT €€
pOJib B TMO3HABATEJIbHOM M NPAKTHMUECKON JESATENbHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBa)XEHMs K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUECKHX
MPUWIOKEHUN XUMHUHU, MOMOTalOT BBIMYCKHUKY OpPHEHTHPOBAaTHCA B OOIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MpOOJeMax, CBSI3AHHBIX C XUMHUEW, KPUTUYECKU OCMBICIUBATH
MH(GOPMALIMIO U IPUMEHSTH €€ JIJIs1 OTIOIHEHUS 3HAaHUM, PEeIlIeHUs] HHTEIJIEKTYalIbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaTeNIbCKUX 3a4ad. B 1enom copaepxkaHue y4eOHOro
npenMera «XUMHsD JaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (pOpMHpOBaHHE Y
00y4aronIuxcst MUPOBO33PEHUYECKON OCHOBBI JIJIsl MIOHUMaHUA PUI0CO(CKUX UIEH, TAKUX
KaK: MaTepualbHOE E€IUHCTBO  HEOPraHMYECKOr0 W OPraHUYecKoro  Mupa,
OOyCJIOBIIEHHOCTb CBOMCTB BEIIECTB HX COCTABOM U CTPOCHHUEM, II03HABAEMOCTh
MIPUPOAHBIX SBJICHUNA IyTEM SKCIEPUMEHTA W PELICHUS MPOTUBOPEUUN MEKIY HOBBIMHU
(bakTaM U TEOPETUUYECKUMHU NPENOChUIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU
AKOJIOTMYECKUX TPOOJeM, a TakkKe MpoOJieM COEPEeKEHHUS DHEPreTHUECKUX PECYpPCOB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTUIA U MaTE€pUAJIOB.

B mane pemieHusi 3a7ad4 BOCHMTAHUSA, Pa3BUTHS U COLMATU3ALUU O0yUYaIOIIUXCS
IIPUHSATHIE MPOrPaMMOM 10 XMMHUH MOJAXO0/IbI K ONPEAEIICHAIO COJIEPKaHUS U ITOCTPOEHUS



npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHME YHUBEPCAIbHBIX YUYEOHBIX JEUCTBHMA,
MMEIOIINX 0a30BO€ 3HAUYECHHE ISl PA3JIMYHBIX BUIOB JIEATEIBHOCTH: PELIEHUs IpOoOeM,
MOKMCKa, aHanM3a U 00paboTKK MHQpOpPMAIUU, HEOOXOIUMBIX NJIsi PUOOPETEHUS OIbITa
NPAaKTUYECKON WM HCCIIEIOBATEIIbCKON NESITENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B mpaktuke mpemnomaBaHMs XUMUM Kak Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TAK U HA YPOBHE CPEIHEr0 oO0mIero oOpa3oBaHUs, MPHU OINpPECICHUU
COJIEpKATEIbHOM  XapaKTepUCTUKH LENe HM3ydeHuss MpeaMeTa  HalpaBlIEHUEM
NEPBOCTEIICHHOW 3HAYUMOCTH TPAAUIIMOHHO TpU3HAETCS (OPMHUPOBAHHUE OCHOB
XUMUYECKOM HayKd Kak o00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATENbHOCTH 4YEJIOBEKa M KakK OJHOIN0 M3 KOMIIOHEHTOB MHPOBOU KyJIbTypbl. C
METOJMYECKON TOYKH 3pEHHUS TAKOM MOAXOJ K ONPEIEICHUIO LeJIeld N3yUYEeHHs ITpeaMeTa
SBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TVIABHBIMU LEISIMU U3YUYEHUS MpeaMeTa « XUMHUs
Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABisIFOTCS:

e (dopMUpPOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWILEW COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHpa, B OCHOBE KOTOPOU JIeKaT KIHOYEBBIE
NOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XMMUU, OCBOCHHUE S3bIKa HAYKH,
YCBOEHHUE U MOHUMAaHHUE CYIIHOCTH JAOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO
XapaKkTepa, 03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (QopMupoBaHuE M pPA3BUTHE NPEACTABICHUA O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB U XMUMHUYECKUX PEaKlMi, HEOOXOIUMBIX ISl MPUOOPETCHUs YMEHUI
OpPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHUI, UMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUUECKOW U MOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB NE€ATEIBbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBACHEHHEM XMMHUYECKOTO 3KCIEPUMEHTA, COOIOIEHUEM MPaBUJI O€301acHOro
oOpallleHHsI ¢ BEIECTBAMM.

e (opMupoBaHHE y OOYyYarOLIUXCS LEIOCTHOIO MHUPOBO33PEHUS U YCTONYMBOMN
CUCTEMBbl JYXOBHBIX IIEHHOCTEH, a TaKXke€ MPAKTUYECKUX 3HAHUM, KOTOpHIE
MO3BOJISIT BBIMYCKHUKAM THMMHA3UM PEAM30BbIBATH 3aJ0kKEeHHble TBOpLOM
CIIOCOOHOCTH M TaJJaHThl HOBOM COLIMAJIBHOM M 5KOHOMHYECKOU CpeJIE;

® [IOJYyYEHUHU OOYy4Haroluxcsi 0Opa30BaHUSl B COOTBETCTBUHM C 0Opa30BaTEIbHBIMU
CTaHAapTaMH.

Hapsany c stum, coaepkaTenbHas XapakTEpUCTHUKA MeNedl W 3aJad H3y4YeHHs
npeaMera B MporpaMMe MO XUMUU YTOYHEHA U CKOPPEKTHpPOBAHA B COOTBETCTBUU C
HOBBIMU TNPUOPUTETAMH B CHUCTEME CpelHero oomero obOpazoBaHus. CerogHs B
MpENoJIaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCS NPEANOYTEHHE MPAKTHUECKOU
KOMITOHEHTE COJIepKaHusi OOy4deHUs], OPUEHTUPOBAHHOW HA TMOITOTOBKY BBITYCKHUKA



o0meo0pa3oBaTeIbHOM  OpraHM3alliy, BIAJACIOIIero He Ha0OpoM  3HAHUWH, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIMOoco0aMH M YMEHHSIMH aKTHUBHOTO
MOJTYYCHUS 3HAHUN ¥ IPUMEHEHUSI WX B PEATbHOW JKU3HU YISl PEIICHUS MPAKTHICCKUX
3aad.

B cBs3M ¢ 3TUM Tpu W3ydYeHUHW MpeaMeTa «XHUMHUS» JTOMHHHUPYIOIIEee 3HAUCHHE
NpUOOPETAIOT TaKUe IEeNU U 33/1a4H, KaK:

ajanrtanus OOydYaloIIMXCsl K YCIOBUSAM JTWHAMHUYHO pPAa3BUBAIOLIETOCS MHPA,
(dbopMHpOBaHNE WHTEIIEKTYaJIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K CamMo00Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITCIILHOMY TMPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dopMupoBaHre y 00y4aroIIMXCsl KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIH),
MMEIOIIUX YHHUBEPCAIbHOE 3HAUCHHUE ISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiu3a W 00paboTku uHGOpMAIMK, HEOOXOMAUMBIX  JUIS
MpUOOPETEHUST OMbITA JEATEIBHOCTH, KOTOpas 3aHUMAET Ba)XXHOE MECTO B TMO3HAHUU
XUMUHU, a TaKXKe IS OIEHKU C TO3UIUN DKOJIOTMYECKOW O€30MacHOCTH XapakTepa
BIUSTHUS BEIIECTB M XUMHUYECKHX MPOIECCOB HA OPraHU3M 4YelOBEKa U MPHUPOJHYIO
cpeay,

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX © TBOPYECKUX
CIIOCOOHOCTEW O00yYalomuXcsi: CIHOCOOHOCTH CaMOCTOSATENIBLHO TMPUOOpETaTh HOBBIC
3HaHHA TI0 XUMHH B COOTBETCTBHUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU IJs TOWCKAa W aHalu3a y4eOHOW W
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJIEP KaHNUS;

(opMupoBaHHE U pa3BUTHE Yy OOYYaAIOLIUXCS ACCOLMATUBHOIO U JIOTMYECKOIO
MBIIUICHUSI, HaOJMIOAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, TMpPH I[JIAHUPOBAHUM U TIPOBEACHUH XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCITUTaHUE Y 00yJaronmxcsi yOe:KIEHHOCTH B TYMaHUCTUYECKOM HaIpaBIEHHOCTH
XUMUH, €€ BaXXHOW pOJIM B PEHICHUH TJI00aJbHBIX TPOOJIEM palMOHAIBHOTO
PUPOJIONIOIB30BAaHUS, TIOMOJIHEHUSI HSHEPreTUUECKUX pPECYypCOB U COXPAHEHHUs
MPUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOTUMOCTH OEpEeKHOr0 OTHOIICHUS K
OpUpOIe W CBOEMY 3I0POBBIO, a TaKkKe TNPUOOPETEHHUS OMbITa HCIIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWUM JUISl TPUHSITHS TPAMOTHBIX PEIICHUN B CUTYyaIlUsiX, CBSI3aHHBIX C
XUMUYECKUMU SBJICHUSIMH,

dopmupoBaHre y OOydYaIOIIMUXCS HPABCTBEHHO - PEITUTHO3HOTO TIO3HAHUSA
OKPY>KaroIlero Mupa,

(dopMupoOBaHrE y THMHA3UCTOB KAYECTBEHHOTO YPOBHS 3HAHUN, HEOOXOAMMOTO IS
COBPEMEHHOM HU3HHU, U BHICOKOTO YPOBHS 00OLIEH KYJIbTYPHI.



dopMUpOBaHHE TOTOBHOCTH K CaMOOOPAa30BAaHHWIO M CAaMOPA3BUTHIO Ha OCHOBE
CaMOOIICHKH COOCTBEHHOMU JESTEbHOCTH.

B ydyeOHOM mmane cpeanero oOmiero o0pa3oBaHHs MpPEAMET «XHUMHUA» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTh « ECTECTBEHHO-HAYUYHBIE MTPEIMETHIY.

OO6miee 4KclIO YacoB, OTBEACHHBIX JUIsI M3YYEHHUS] XMMHU, Ha 0a30BOM YypOBHE
cpemHero obmiero obpazoBanusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHMYeckol XMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE U
3HA4YEHUE B MTOJYYCHUN HOBBIX BELIECTB U MATEPHUAIIOB. Te€0pus CTpOEHUS
opranunyeckux coeauHenniit A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUSI.
CtpykTypHbIe (hOpMYJIBI OPraHUUYECKUX BEIIECTB. [ OMOIOTHS, ©30MEPHS.
Xumuyeckasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJMHApPHBIE H
KpaTHBIC CBSI3H.

[IpeacraBinenre O KJIAaCCU(PUKALMK OPraHUYECKUX  BEIIECTB.
HomeHnknatypa opraHudeckux COEIMHEHUN (cucTeMaruueckas) U
TPUBHAJIBHBIE  HA3BaHUS  BAXHEWIIMX  MPEICTABUTEIEH  KJIACCOB
OpPTraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE ~ METOJBl  U3YYEHHUsS] BEIIECTB U  HX
IPEeBpAIllCHU: 03HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB U
MarepuajlaMi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHHUYECKUX
BEIIECTB, HAONIOJCHUE W OINMHUCAHUE JEMOHCTPAIMOHHBIX OIBITOB TIO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IMPU HArpeBaHUM (IJIaBJICHUE,
oOyTJIMBaHKHE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psAl. MeTaH u 3TaH
— MpPOCTEHIINE TMPEACTABUTEIN AJKAHOB: (PU3NYECKHE U XHUMHUYECKHE
CBOMCTBa (peakuuu 3aMEIEHUs W TOPEHMs), HAXOXKJEHHUE B MPHUPOJE,
MTOJIyYE€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHUECKUU psAl. DTWIEH U
NOPOINUJIEH — TPOCTEHIINE TMPEACTABUTENHN aJIKEHOB: (U3UYECKUE W
XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS,
rUApaTalyy, OKUCICHUS U MOJUMEPHU3allin ), TIOJyYeHHE U TPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 wu wmetwiOyranuen-1,3: cTpoeHwue,
BAKHEUIIME XUMHYECKHE CBOMCTBAa (peakiusi MOJUMEPHU3ALINHN).
[TonyyeHre CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKHUIN psif.
ALleTWIIEH — MNPOCTEHIIMN MPENCTABUTENL AIKUHOB: COCTaB, CTPOEHUE,



dusnueckne W XUMHUYECKHE CBOWCTBAa (peakmuu TUIPUPOBAHMS,
rajoreHUpPOBAHUS, THIPATAIIMY, TOPEHUS ), TOJIyYEHHUE U IPUMEHEHHE.

Apenbl. benzoi: coctaB, crpoeHue, (pU3MYECKHE U XUMHUYECKHE
CBOMCTBa (peakluUu TajJOT€HUPOBAHUSI W HUTPOBAHUS), TOJYYECHHE MU
npuMeHenue. Tonyon: cocmas, cmpoenue, Quaudeckue u Xumuyeckue
ceolcmea (peakyuu 2an02eHUpO8aHus U HUMPOBAHUs), NOyYeHue U
npumernenue. TOKCUMYHOCTH apeHOB. McTopus co3maHus MPOTUBOrasa
3eNMHCKOrO M €ro JIM4yHas >KepTBa Uil cnaceHus conpar llepsoit
MupoBoil BOMHBI. ['€HETHUECKass CBI3b MEXIY YIIIEBOJOPOJAMHU,
IIPUHAJIEKAITUMH K PA3JIUYHBIM KJIACCaM.

[IpuponHble HMCTOYHHUKM YriaeBOAOpOnOB. Ilpuponssli ra3 u
nomyTHble HeTsHbIE Ta3bl. Hedth u e€ mpoucxoxnenue. Bxman 1. U.
MenneneeBa B OoTeyecTBeHHYH0  HedrenepepaboTky.  CrocoOsl
nepepaboTKu HeTH: MIEPETOHKA, KPEKHHT (TepMUYECKUH,
KaTaIUTUYeCKuil), mnuponu3. IlponykTel mnepepaboTku HePTH, UX
MPUMEHEHUE B TMPOMBINUICHHOCTH M B ObITy. KaMeHHbI yronb u
POJYKTHI €T0 MepepadOoTKH.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
MpPEBpAIICHHI: O3HAKOMJIEHHME C O00Opa3llamMu IIacTMacC, KaydyKoOB H
pe3unbl, koiuiekiuuu «HedpTe» u «Yromb», MoAenupoBaHUE MOJEKYI
YIJIEBOAOPOJOB M TaJOT€HONPOU3BOAHBIX, MPOBEACHUE HNPAKTUYECKOU
pPaboThI: TOJYYCHHUE STUJICHA U U3YUYEHHUE €T0 CBOWCTB.

PacuérHble 3anaumn.

Briuncnennss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJIYKTa PEaKIUU MO
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB
WIH MIPOJTYKTOB PEAKIINHN).

KucJsiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHbIE OMHOATOMHBIE CITUPTHI. METaHOI U 3TaHOJI: CTPOCHHE,
bu3uyeckre W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ AaKTUBHBIMU
METaJUIAMHU, rajoreHOBOJOPOIaMH, ropeHue), IIPUMEHEHHE.
Cromprocofepkamue TPOAYKThl Kak CIMOco0 XpaHEHUs MPOAYKTOB
nmuTaHus. BUHO B MHUPOBOM M XPHUCTUAHCKOW HCTOpUU. BomopomHbie
CBSI3U MEXAY MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U JTAaHOJA Ha
OpPTraHU3M YEJIOBEKA.

MHOroaToOMHbI€ CHUPTHI. DTUIICHIJIUKOIb U TIJUIEPUH: CTPOCHHUE,

du3nueckue U XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO MICTOYHBIMU
MeTajlylaM{, Ka4eCTBEHHAasi peakius Ha MHOTOAaTOMHBIE CIUPTHI).



JleyictBue Ha oOpraHu3M 4yenoBeka. lIpumMeHenwe rmmnepuHa u
ATUJICHTJIUKOJISL.

®deHoJI: CTpOoCHHE MOJIEKYIIbI, (PU3NYECKHUE U XUMUYECKHUE CBOWCTBA.
ToxcuunocTh penona. [lpumenenue GpeHona.

Anpaerunpl U kemonwvt. opmanbaeru, aleTalbIeru: CTPOEHUE,
¢usznyeckue W XUMHYECKHE CBOWCTBA (pEaKkIUM OKHCICHUS U
BOCCTaHOBJICHHSI, KAYECTBEHHBIE PEAKIIMH ), TOJIyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas U
YKCyCHasi KHUCIJIOTBI: CTpOEHHE, (DU3UYECKHEe M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmME nNs Kiacca KHUCIOT, pEaKius 3Tepu(HUKAIIN),
noylydyeHue M npuMeHeHue. CTeaprHOBash M OJEMHOBAas KHUCIIOTHI Kak
MPEICTaBUTENIM BBICIINX KapOOHOBBIX KHUCIOT. Mbljla KaK COJIM BBICIINX
KapOOHOBBIX KUCIJIOT, UX MOOLEE IEHCTBUE.

Cnoxsble 3(]upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
I'upponus cnoxubix 3¢upoB. XKupsl. ['maponus xupos. Ilpumenenue
XKUpOB. brosornyeckas posb JKUPOB.

VYrieBonpl: coctaB, KiacCUpUKAIMSA YrieBOJAOB (MOHO-, NU- U
noyiicaxapuibl). ['Ioko3a — MpOCTEHIIMiE MOHOCAaXapua: OCOOEHHOCTH
CTPOEHUA  MOJEKyJbl, (U3MYECKME M  XMMHUYECKHE  CBOWCTBA
(Bzaumogeiicteue ¢ ruapokcugoMm wMeau(ll), okucienue amMMuadyHBIM
pacTtBopoM okcuaa cepebpa(l), BoccraHoBieHue, OpoXKeHUE TIIIOKO3bI),
HaXOXJEHUE B TPUPOJE, TMPUMEHEHHE, OHOJIOTHYECKass  POJb.
®dorocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u nemnmono3a kak HpUpoAHbIe mTosuMepbl. CTpoeHue
Kpaxmaiga M ueunono3bl. dusznyeckue W XMMHYECKHE CBOMCTBA
Kpaxmana (THAPOJIN3, KAYECTBEHHAS PEAKIIUsI C HOJOM).

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
MpEBPAILCHUINA: MIPOBENICHUE, HaOIo1eHNE U OMHCaHUE
JIEMOHCTPAIIUOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEaKIUU
OJTHOATOMHBIX CIUPTOB (OKHcIieHne drtaHoysia okcumoMm Mmeau(ll)),
MHOT'OATOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIMLEPUHA C TUIPOKCHUIIOM
menu(ll)), anpaernaoB (OKHUCIEHHME aMMHUAYHBIM pacTBOPOM OKCHJIA
cepeopa(l) u runpoxcugom wmeau(ll), B3ammonelcTBHe Kpaxmana cC
MOJIOM), TPOBEJIEHUE NPAKTUYECKOHM paldOoThl: CBOWCTBA pacTBOpa
YKCYCHOM KUCJIOTBI.

Pacuérnble 3anaumn.

Briunciiennsi 0o ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMH IO



M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEIICCTB
WJIU TIPOTYKTOB PEAKIIHH ).

A30TcozepKalue OpraHnuecKue COeIMHEHHUS.

AMHHOKHCIIOTBI Kak aM(OTEepHbIE OPTaHMYECKHE COCAMHEHUSI.
Ou3nyeckue M XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuUMepe
IIMIMHA). bromornyeckoe 3HaueHNe aMUHOKHUCIIOT. [lenTuas!.

benkn kak TOpPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE  COEIUHECHHS.
[lepBuuHasi, BTOpUYHAST U TPETUYHAs CTPYKTypa OenKoB. XUMHYECKUE
CBOMCTBa O€JKOB: THAPOIN3, JACHATypalus, KaueCTBEHHbIC PEaKIMU Ha
OeIKu.

OKCIIEpUMEHTAIbHBIE ~ METOJbl  U3YYEHHUsS]  BEIIECTB U  HX
IpeBpallleHuii: HAOIOIEHUEe W OMHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalus 0eJIKOB IPU HarpeBaHUU, I[BETHBIC PEAKIIH OEITKOB.

BricokoMoJieKkyJIsipHbIe COeINHEHNsI

OCHOBHBIC TOHSTHSI XUMHU BBICOKOMOJICKYJSPHBIX COCAMHEHUMN:
MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3aAIIUU,
cpeaHsii  MOJEKyJsipHas  macca. (OCHOBHBIE  METOABI  CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPU3ALIUS U
MOJIMKOH/ICHCALIHSL.

OKCIEpUMEHTAIbHBIE ~ METOJbl ~ M3YYEHHUsI BEIIECTB U  HX
NpEeBpAIllCHUi:  O3HAKOMJICHME ¢  OoOpa3llaMd  NPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe€ CBS3H.

Peanm3zanust MexXnpeIMETHBIX CBS3€U NIPU U3YYEHUU OPTraHWYECKOU
xuMuu B 10 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX TMOHATUM, TAaK W TMOHATHH, SBISIOIIUXCS
CUCTEMHBIMU JJISI OTJEIBHBIX NPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbIE MOHSTHS: SIBJICHUE, HAy4YHBIA (DaKT,
rUIOTE3a, 3aKOH, TEOpHs, aHallu3, CHUHTE3, Kjaccu(uKalus,
MEPUOIUYHOCTb, HaOJII0/IeHHE, U3MepeHue, AKCIIEPUMEHT,
MOJEINPOBAHUE.

®dusuka: marepusi, dHEprusi, Macca, aToM, BJEKTPOH, MOJIEKYIIa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TEJNO, O00BEM, arperaTtHoe
COCTOSIHUE BEIEeCTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHHUS.

buonorusa: «ierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (HOTOCHHTE3, OHMOJOTHMYECKH aKTHBHBIC BeIlecTBa (OCIKH,
YTIIEBOIBI, KUPBI, (HEPMEHTHI).



['eorpadusi: MuHEpaIbl, TOPHBIE TOPOABI, MOJIE3HBIE HNCKOMAEMBIE,
TOILIMBO, PECYPCHL.

TexHonmorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PalMOHAJIBHOIO
IIATaHUsl, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE
npenapaTbl, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUM

XHUMHUYECKUH 31eMEHT. ATOM. S apo aToMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHYecKrue ypoBHH, MOYPOBHU. ATOMHBIE OpOUTAIIH, S-
, P-, d- smemeHThl. OCOOECHHOCTH pacHpeIeiCHHS 3JICKTPOHOB IIO
opOuTaisiM B aroMax »dJIEMEHTOB TMEPBBIX YETBHIPEX MEPUOOB.
DnekTpoHHasi KOH(GUTYpalys aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoamyeckass CHUCTEMAa XUMHUYECKUX
snemeHToB J[. W. MenneneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA U
[Tepunoanyeckoit cucrembl xuMuueckux 3yemeHToB 1. 1. Menneneesa ¢
COBPEMEHHOM Teopueil cTpoeHust aToMoB. 3aBemianue [. 1. Menaeneena
NEeTAM W TOCyNapCTBY. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XUMHUYECKUX DJJIEMEHTOB W 00pa3yeMbIX HMMHU TPOCTBIX U CIOXHBIX
BEIIIECTB 0 TpynHIiaM U nepuogaM. 3Ha4CHUE MEPUOINUECKOr0 3aKOHA B
Pa3BUTHU HAYKHU.

Ctpoenue BeliecTBa. XUMUUYECKas CBsA3b. BUJIbl XMMHUUECKON CBSI3U
(KoBaJIeHTHasi HEMOJSIpHAs U TMOJSpHAs, HWOHHAs, METaUIMYecKas).
Mexanu3Mbl 00pa30BaHUs KOBAJECHTHON XMMUYECKOUW CBsI3U (OOMEHHBIN
U JIOHOPHO-akUEeNnTopHbIM). BomopomHas  cBs3b.  BaneHTHOCTS.
DnekTpooTpulareabHocTh. (CTeneHb OKuciaeHusa. HOHBI: KaTHOHBI U
AHHMOHBI.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HWIbl KPUCTAIMYECKUX PEHIETOK.
3aBUCHUMOCTH CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMUECKON PEIIETKU.

[Tonstne o nucnepcHbIx cucreMax. VICTUHHBIE W KOJUIOMIHBIE
pacTBOpBl. MaccoBas 107151 BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coenuHenuil. HomeHkiatypa
HEOPraHUYECKUX BeEIIECTB. ['eHeTHdeckass CBSI3b HEOPraHUYECKUX
BEILIECTB, MPUHAJIEKAIINUX K PA3JIMYHBIM KJlaccaM.



Xumudeckas peakius. Kmaccudukamuss XUMUYECKUX PEaKIil B
HEOPraHMYECKOW M OpPraHUYeCKOM XWMMHH. 3aKOH COXPAHEHHUSI MacChl
BEIIIECTB, 3aKOH COXPaHEHUS U MPEBPAILLCHUS SHEPTUHU TP XUMHYECKUX
peaKLUSIX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3IHYHBbIX (PAKTOPOB.
OOpatumple peaknuu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BIUSIOIINC
Ha COCTOsIHME XUuMHudeckoro paHoBecus. [Ipunuun Jle HlaTtense.

OnekTpoiuTuueckas  auccormanus. CuiabHble MW cja0ble
anekTposiuThl. Cpesia BOAHBIX paCTBOPOB BEIIECTB: KUCTAsA, HEUTpabHas,
IET0YHAas.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

OKCNEpUMEHTAIbHbBICE  METOJIBl  M3YYEHHMS  BEIIECTB U HMX
npeBpalieHnii:  aeMoHcTparus Taommn  «llepuomuueckas cucTema
xumudeckux dnemeHTtoB JI. M. MenneneeBa», H3ydeHHE MOJENER
KPUCTAJUTUUECKUX PELIETOK, HaOJII0ACHUE u OIKUCaHHUE
JEMOHCTPALIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3yloKEHHE MEPOKCUAA
BOJIOpO/ia B MPUCYTCTBUU KaTaJIu3aTopa, ONMPEACICHUE CPEIbl PAaCTBOPOB
BEIIIECTB C IMOMOIIbI0 YHUBEPCAIHBHOTO WHIAWKATOPA, PEAKIIUX MOHHOIO
oOMEHa), TpPOBEJCHHWE MPaKTUYECKOM pabdoThl «BiusHUE pa3IUYHbBIX
(aKTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIUNY.

PacuéTtHble 3a1aun.

Pacy€thl mo ypaBHEHMSIM XUMHYECKMX PpEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKHUE Pacu€Thl, pPacy€Tbl C MCIOIL30BAHUEM ITOHSITHS
«MaccoBas J10J1s BEUIECTBAY.

Heoprannyeckasi xummust

Hemerannel. [lonoxkenne HemeramoB B Ilepuomnueckon cucreme
xuMuueckux snaeMeHtoB J[. M. MeHneneeBa U 0COOCHHOCTH CTPOCHUS
aToMoB. PU3WYECKHUE CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAIIOB
(Ha mpumepe Kuciopoaa, cepol, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUIINX HEMETAIJIOB (TaJIOT€HOB, CEPHI,
azota, (docdopa, yriepoga U KpeMHHUSA) U HX COEAUMHEHUH (OKCHUIOB,
KHCJIOPOJICOJIEPIKAIIMX KUCJIOT, BOJOPOIHBIX COCATUHECHUH).

[IpuMeHeHne BaXKHENILINX HEMETAJUIOB U UX COEUHEHUM.

Meramner.  Ilomoxkenue weraisioB B llepuomgmueckoi cucreme
xumudeckux saeMeHTtoB J[. M. MenneneeBa. OCOOCHHOCTH CTPOSHUS
ANEKTPOHHBIX 000704YeKk aTtomMoB MerauioB. OOmme ¢duzndeckue
cBoiictBa MeTauioB. CIUIaBbl METAIIOB. ODJIEKTPOXMMHYECKUN P
HaINPsLDKEHUU METAJIJIOB.



XHUMHUYECKUE CBOWCTBA BAKHEWIIMX METAUIOB (HATpHd, Kajui,
KaJIbI[M{, MarHui, aJIOMUHHI, LHUHK, XpPOM, 3JKEJIe30, Me€llb) M HX
COEIMHEHUM.

OO6mue crnocoObl monydyeHus MetayioB. [I[puMeHeHne MerasioB B
OBITY U TEXHUKE.

OKCIEpUMEHTaIbHBIE ~ METOJbl  U3YYEHHUsS]  BEIIECTB U  HX
NpeBpallleHUui: U3yUYeHHE KOJUIEKIMH «MeTayuibl U CIUIaBbl», 00pa3ioB
HEMETAJUIOB, PEIICHHE JKCIEePUMEHTANbHBIX 3a/lay, HaONIOeHUEe W
ONMCaHUE JIEMOHCTPAIMOHHBIX u 71a00paTOPHBIX OTIBITOB
(B3auMoOJEeiCTBHE THUAPOKCUIA QIIOMUHHMS C PAacTBOpaMHU KHCJIOT U
1IeJI04€ei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaum.

Pacuérel Macchl BemiecTBa WM 00BEMA Ta3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B
peaKkIuy BEIIECTB, pacu€Thl Macchl (00bEMA, KOJMYECTBA BEIECTBA)
MPOAYKTOB PEAKIMH, €CIIA OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oOecrieyeHUM HKOJIOTHYECKOM, IHEPreTUUYECKON U
MUIEBOM O0€30MacHOCTH, PA3BUTHUU MEOUIMHBL. [loHATHE O HAy4HBIX
METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUH.

[IpeacraBnenuss 006 OONIMX HAYYHBIX MPUHIHKIAX MPOMBIIUIIEHHOTO
IIOJIy4YE€HUS BAXKHEMIIUX BEILIECTB.

YenoBek B MHUpE BEUNIECTB ©  MaTepUaloB: BaxKHEUIIUE
CTPOUTEIIbHBIE MAaTEpUallbl, KOHCTPYKIMOHHBIE MATEPHUaJbl, KpPacKH,
CTEKJIO, KepaMuKa, MaTepUaybl [Js1 SJECKTPOHUKH, HAHOMATEpPHUAIIbI,
OpraHUYEeCKHEe U MUHEPAIbHbBIE YI0OpEHUS.

XUMHSIT W 300pOBbE  UEJIOBEKAa: IPABWAJIA  UCIIOJIb30BaHUS
JIEKapCTBEHHBIX IMpENaparoB, MpaBuia OE30MacCHOTO HCMOJIb30BAHUS
MpernapaToB OLITOBOM XUMHUU B MTOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMeTHBIX CBS3€H NpU W3YYEHUH OOIIeH u
Heopranmdyeckod xumuu B 11 Kiacce ocylecTBisieTcs —uepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaKk U
MOHATUH, SABJISIONIMXCA CUCTEMHBIMU I  OTHAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHSA: HAYYHBIM (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTE3, KiIacCUUKAIKs, TEePUOTUIHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, U3MEPEHHUE, SBJICHUE.



®dusuka: MaTepusi, SHEpPrus, Macca, aroM, 3JIEKTPOH, MPOTOH,
HEUTPOH, MOH, M30TOM, PaJUOAKTUBHOCTb, MOJEKYJa, dHEPreTUUECCKUN
YpOBEHb, BEIIECTBO, TelI0, O0BEM, arperaTHOE COCTOSHHUE BEIECTBA,
bu3uYecKre BETUIMHBI M €AMHUIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorus: kieTka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpasbl, TOpHBIC MOPObI, MOJICE3HBIE HMCKOMAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHoyorust: XUMHYECKass MPOMBIIIICHHOCTh, METaJLTyprusl,
MPOU3BOJICTBO  CTPOUTEIBHBIX MAaTEPUATIOB, CEJIbCKOXO3IMCTBEHHOE
MPOM3BOACTBO,  THINEBas  MPOMBIIIIEHHOCTh,  (hapMarieBTHIecKas
MPOMBIIIJIEHHOCTh,  MPOM3BOJCTBO  KOCMETHMYECKMX  IIpernapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHuajoB, AJIEKTPOHHAs
MIPOMBIIICHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
XM HA BA30BOM VYPOBHE CPEJIHEI'O OBLIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJbTaTaM OCBOCHUS
oOydJaronmuMucs  MporpaMM  CpemHero  o0miero  oOpa3oBaHUS
(TMYHOCTHBIM,  METampeIMETHBIM W  MpeaMeTHbIM).  HayuHo-
METOJUYECKOW OCHOBOHM MJisi Pa3palbOTKH IUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI TPOTPaMM  CpEIHEro 00mero o0pa3oBaHUS  SBISCTCS
CUCTEMHO-/ICITEIIbHOCTHBIN MTOXO.

B cooTBeTcTBMM ¢ CHCTEMHO-IESTEIBHOCTHBIM IOJXOJOM B
CTPYKTYpe JMIHOCTHBIX PE3YJIbTATOB OCBOCHHS IpEeaAMeTa «XHUMHUS» Ha
YpOBHE cpeaHero oOmero oO0pa3oBaHHS BBIJCICHBI  CIETYIONINE
COCTAaBJISIFOIITHE:

OCO3HaHUE oOy4JaronmmMucs POCCUICKON IPaKIaHCKOMN
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOOIIPEEIICHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOECXKICHHUI JINYHOCTH HA
OCHOBE KJIFOYEBBIX IEHHOCTEH U HICTOPUYECKUX TPAIUIIUI 0a30BOI HAYKH
XUMUH;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEH NEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
MPUCYIIMMHU LIETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJM4Kle IPaBOCO3HAHUS SKOJOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH
CTaBUTH LIEJU U CTPOUTH )KU3HEHHBIC IUIAHBI.

JInyHOCTHBIE ~ pe3ynbTaTbl  OCBOCHUS  IIpeaAMeETa  «XUMUSD»
JOCTUTalOTCSl B €IMHCTBE YYEOHOW M BOCHUTATENbHOW JEATEIHLHOCTH B
COOTBETCTBUM C TyYMaHHCTHYECKHMH, COLUMOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMHU LEHHOCTSMH M HJI€AIaMU POCCHUMCKOTO T'PaKIaHCKOIO
oO1ecTBa, MPUHATHIMU B OOIIECTBE HOPMAMU U TIPaBUJIAMH TIOBEICHUSI,
CHOCOOCTBYIOLIIMMH  MpOIlecCaM  CaMOIO3HAHMS, CaMOPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCH.

JIMYHOCTHBIE PE3YIBTATHI OCBOCHUS MPEAMETA « XUMUS» OTPAKAIOT
chOpMHUPOBAHHOCTh  OIIBITA  IIO3HABATEIBHOH W IPAKTHYCCKOMN



NEATETPHOCTH OOYYaroNIuXCsl MO peaju3alud TPUHATBIX B OOIIECTBE
LIEHHOCTEH, B TOM YKCJIC B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHMsI OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTaBICHUSI O  COLMaJIbHBIX  HOpMax W  [paBUjax
MEKIMYHOCTHBIX OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU
CO3/IaHUM Y4YEOHBIX MPOCKTOB, PEIICHUH YYEOHBIX W IMO3HABATEJIBbHBIX
3a/1a4, BHIMOJHEHUH XUMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH NTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY
U apryMeHThl JPYIUX TMpPH aHaJIU3€ pa3IUYHBIX BHUIOB Y4COHOM
NS TeIIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

IIEHHOCTHOTO OTHOIIICHUS] K UCTOPUUECKOMY U HAYYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMUM;

YBOXEHHS K TIpollecCy TBOpYECTBA B 00JIACTH TEOPUU U
MPAKTUYECKOTO MPUMEHEHHUSI XUMHUU, OCO3HAHUSA TOT0, YTO JOCTHKECHUSA
HayKl €CThb pe3yJbTaT JUIMTENbHBIX HAOMIOJEHUNM, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX  MOWCKOB, IIOCTOSIHHOTO TpyJa VYE€HBIX U
MIPAKTHUKOB;

WHTEpeCa U T[IO3HABATEJIbHBIX MOTHMBOB B IIOJY4YEHUU U
MOCJICAYIOIeM aHajau3e HHGOPMAIMA O TEPEJAOBBIX JOCTHIKCHHUSAX
COBPEMEHHOW OTEUYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHNUS,

CITOCOOHOCTH OIICHMBATh CHUTYallUM, CBS3aHHBIC C XUMHYCCKUMH
SBJICHUSMHM, W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACH Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJEHHWE U TMOCTYINKH CBOUX
TOBapUIIEH C MO3UIMA HPAaBCTBEHHBIX U MPABOBBIX HOPM W OCO3HAHUE
MOCJIEACTBUM 3TUX MOCTYIKOB;

4) gpopMupoBaHHs KyJbTYPHI 310POBbS:

MOHUMAHHMS IIEHHOCTEH 370pOBOr0 M 0€30MacHOro obpasa >KU3HU,
HEOOXOJAMMOCTH  OTBETCTBEHHOTO  OTHOIICHUS K  COOCTBEHHOMY
(bu3HUIEeCKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMIo/IeHns TpaBWJI OE30MacHOTO OOpallleHus C BEIIeCTBAMH B
OBITY, TOBCETHEBHOM KM3HU U B TPYJOBOM AEATEILHOCTH;



MMOHUMAaHUS [IEHHOCTH TIPABUJI WHIUBUYAIBHOTO U KOJIJIEKTUBHOTO
0€30macHOT0 TTOBEACHUS B CUTYAIIUSIX, YTPOKAIONIUX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHUS TMOCJIEACTBUI U HENpUSTHS BPEIHBIX MPUBBIYEK
(ynotpeOaeHust aaKoroisi, HApKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HUCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OOIECTBEHHO IMOJIE3HOM, TBOPYECKONW W APYrHMX BHIIAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTUBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a7a4
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeCa K MPAKTHUYECKOMY M3YyUYEHUIO MpOoQeccuil pazIudyHOro
po/ia, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUU IO
XUMUH;

YBOKECHUS K Tpyady, JIOASIM Tpyda U pe3yiabTaraMm TPYAOBOM
NeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaJIbHOM TPACKTOPHUU
obpazoBaHus, Oyaymed mnpodeccur W peaau3alud  COOCTBEHHBIX
KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMUH, HHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCOO0OpPA3HOT0 OTHOIIEHUS K TMPUPOJIe, Kak
UCTOYHUKY CYIIIECTBOBaHUS XKU3HU Ha 3eMIie;

MOHMMAaHUsl TJ00AJILHOTO XapakTepa »SKOJOTMYECKUX MpoodIieMm,
BIIUSHUS SKOHOMHMYECKHUX IMPOIECCOB HA COCTOSHUE MPUPOTHON U
COLMAIIBHOMN CPENBI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JIOCTHXKCHUN XUMHUU
JUISl PEIICHUSI BOITPOCOB PAIlMOHATBHOTO MTPUPOIONOIH30BAHUS;

AKTUBHOTO HEMPUATHS JECUCTBUM, MPUHOCAIINX BPEJ OKPYKAIOILIEH
NPUPOJHONU  cpelie, YMEHHUS MPOTHO3UPOBAThH  HEOJAronmpUsITHBIC
DKOJIOTUYECKUE  TOCJECACTBUS  MNPEANPUHUMACMBIX  JEHCTBUNM |
MpeI0TBpaIIaTh UX;

HaJU4Usl PA3BUTOTO SKOJIOTHYECKOTO MBIILICHUS, IKOJIOTUYECKOM
KYyJIbTYpbl, OIbBITA JEATEIBHOCTU HKOJOTHUUECKON HampaBICHHOCTH,
YMEHUS PYKOBOJICTBOBATHCSI MU B TTO3HABATEILHON, KOMMYHUKATUBHON
U COIMAJbHOM TpPAKTUKE, CIOCOOHOCTM ¥  yMEHHS  aKTHUBHO
MIPOTUBOCTOSATH UIEOIOTUH XeMOhoouH;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:



c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLECTBEHHON NPAKTUKH;

NOHMMaHUs CHeU(pUKA XMMHUHM KaK HayKH, OCO3HaHHUs €€ poJid B
(OpMUPOBAHMU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU
LEJOCTHOIO MPEJICTaBIEHUA OO0 OKpPYXalolEM MHUpPE KaK O €IUHCTBE
NPUPOABl U YEJIOBEKA, B IO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH H
pelIeHnr Ipo0JieM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B OCOOON 3HAYMMOCTH XUMHUH JJIsi COBPEMEHHOM
UBUIM3AIMH: B €€ TyMaHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOU POJIH B
CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KyJNbTYPhl, PEHIEHUH TJIOO0ATBHBIX
npoOjeM  YCTOMYMBOIO  pa3BUTUS  YEJIIOBEYECTBA —  CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBON U HKOJIOTHYECKON O€30MacHOCTH, B pa3BUTUU
MEIMIIMHBI, 00ECIIEUEHUN YCIOBHM YCIEHIHOrO TPyJa U SKOJIOTMYECKU
KOM(OPTHOM KU3HU KaXA0T0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHON  IpPaMOTHOCTH: IOHMMAaHHUS  CYUIHOCTH
METO/ZIOB  IO3HAaHUA, MCHOJb3YEMbIX B  €CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJydyaeMble 3HAHUA JUId aHalIM3a U
OOBSICHEHMSI SIBIICHUM OKPYKAIOIIEr0 MUpa U HPOUCXOASIIUX B HEM
W3MEHEHUH, yMEHUsl JeJaTh OOOCHOBAHHBIEC 3aKJIOYEHUS Ha OCHOBE
Hay4HbIX (AKTOB M HUMEIOIIMUXCA JAHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BaTh XMMHUYECKHUE 3HAHUSA
U1 pellieHus: IpoOJieM B peabHbIX )KU3HEHHBIX CUTYalLINsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1EATEbHOCTH;

TOTOBHOCTM M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHuI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUN 110 XUMUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pas3iuWyHbIX cdepax
poheCCUOHATIBHON eI TEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yJbTaTbl OCBOCHUS Y4EOHOTO MpeaMmeTa
«XumMus» Ha YPOBHE CpeTHETO 0011ero 00pa3oBaHMs BKIIOYAIOT:

3HaUYUMbIEe 11 (POPMHUPOBAHUS MHMPOBO33PEHUSI OOYyHarOUIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHayYyHble MOHSATHS,
OTpaXarolllie LEJOCTHOCTh HAyYHOW KapTUHBI MHpa U creuuduky
METOJIOB TO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepws,
BELIECTBO, HHEPrus, SIBICHHE, NPOLECC, CHUCTeMa, Hay4yHbIM (HakT,



MPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHMUE,
HaOJI0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHbBIC yueOHbIe NENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIE, PETYJISATHUBHBIC), oOecreunBaolme (HopMUpOBaHHE
GYHKIIMOHATBHOM  TPAMOTHOCTH W COIIMAIBHOW  KOMITCTECHIIUU
00yyJarommxcs;

CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOECHHBIE
MEXIMCUUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHS U YHHBEPCAJIbHBIE
yueOHbIE IeUCTBUS B TO3HABATENILHON U COLMATILHOMN MpPaKTHKE.

MeranpenMeTHbIC pe3yJbTaThl OTPAXKAIOT OBJIaJICHUE
YHUBEPCAIBHBIMU YUYEOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJIATUBHBIMU JEHCTBUSMH.

OBiageHue YHHBEPCAJbHBIMH Y4YeOHBIMHM IO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJU3UPOBaATh MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEIIATh LENH JEATEIIbHOCTH, 3aJaBasi mapamMeTpbl U KPUTEPUH
WX  JIOCTUXKEHHUSI,  COOTHOCUTH  PE€3YyJbTaThl  JICSITEIBHOCTH  C
MOCTaBJICHHBIMHU 1IEJISIMU;

UCIIOIb30BaTh IPU OCBOCHHUM 3HAHUM NPHUEMBI JIOTUYECKOTO
MBIIUIEHUSI — BBIACIATh XapaKTEpPHbIE MPU3HAKK TMOHSATUH U
YCTaHABIMBaTh KX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIHE
MIOHATHUS 111 OOBSICHEHUS OT/ICJIbHBIX (DaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUSI U KPUTEPHUU IS KiIacCU(UKAIIMUA BEIIECTB U
XAMHUYECKHUX PEaKIIUM;

yCTaHABJIMBATh MIPUYUHHO-CJICCTBEHHbIE CBSI3U MEXY
M3y4yaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, NETyKTUBHBIC,
[0 aHAJIOTMH), BBISBISITh 3aKOHOMEPHOCTH U NPOTUBOpPEUUS B
paccMaTpUBaEMBbIX SBJICHUSIX, (HOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHITh B TMPOLECCE TMO3HAHUS, HCIOJb3yEMbIE B XUMHUH
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpPa3OBbIBATH MOJIEIbHBIE
NpeACTaBICHUS] — XUMHUYECKUU 3HAK (CHMBOJI) AJIEMEHTa, XUMHUYecKas
dbopmyna, ypaBHEHHE XMMHUYECKOW PEAKIMH — TPU PEHICHUU y4eOHBIX
MO3HABATEJbHBIX W TMPAKTUYECKUX 3a7ay, HIPUMEHATh Ha3BaHHbIC
MOJIEIbHBIE TPEJICTABICHUSI U1 BBIABICHUS XapPaKTEPHBIX MNPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.



2) 6a3oBbIe McCIeA0BaTEIbLCKIE NeiiCTBYS:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOIO TIO3HAHUS BEIIECTB H
XUMHUYECKUX PEaKIIN;

(GopMynupoBaTh LEIM M 337aud HCCIENIO0BAaHUS, HCIIOJIb30BAThH
MOCTaBJICHHBIE W CAMOCTOSITENbHO C(OPMYIHpPOBAaHHBIE BOMPOCHl B
KauyecTBE MHCTPYMEHTa TO3HAHHUA W OCHOBBI Ui (HOPMHUPOBAHHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXIACHUN;

BJAJE€Th  HaBBIKAMU  CAMOCTOATEIBHOIO  IUIAHUPOBAaHUSA U
IPOBEACHUS YUYEHUUECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOMIoAaTh 32 XOJOM IpOIEcca, CAMOCTOSATEIbHO MPOrHO3UPOBATH €r0
pe3ynbTar, (HopMyaupoBaTh OOOOIMIEHHUS ¥ BBIBOJIBI OTHOCHTEIIHHO
JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN
OTY€T O IpoeIaHHON paldoTe;

MpUOOpETaTh ONBIT YYEHUYECKOW MCCIIEI0BATEIBCKON U MTPOESKTHOM
NEeATEIbHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATENIbHOMY TOMCKY METOJOB pEIIEHUs MNPaKTUYECKUX 3aj]ad,
IPUMEHEHUIO PA3JIUYHBIX METOIOB [TO3HAHUS.

3) pa6ora ¢ ungopmanmeit:

OpUEHTHUPOBATHCS B Pa3IUUYHBIX UICTOYHUKAX HH(OpMaALUK (HAyYHO-
MOMyJisipHAasi JIMTepaTypa XHMHYECKOTO COAEpP’KaHUsA, CIPABOYHBIE
nocobus, pecypcbl  MHTepHera), aHaJIM3UpoBaTh  MH(MOPMALHIO
pa3INyYHbIX BUJOB M (POPM NPEICTABICHUS, KPUTHUECKU OLCHUBATh €€
JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTB;

(opMynMpOBaTh 3alpOChl U MPUMEHATH PA3IUYHBIE METOJbI MpHU
Moucke u oTOope wuHbOpMaAllUU, HEOOXOAMMOW MJisi BBINOJIHEHUS
y4eOHBIX 33/1a4 OINpeeaEHHOIO TUIIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUs uH()OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUNA U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMANbHYIO (DOpMY NpEICTaBICHUS
uHpopmanuu (cxembl, TpaduKH, AUArPaAMMBbl, TaOJHIIbI, PUCYHKH H
Apyrue);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KaueCTBE CPEACTBa MpHU padboTe C
XUMHUYECKON MH(pOpMalMe: MPUMEHATh MEXIpPEAMETHbIE ((pU3nUecKue
U MaTeMaTH4eCKue) 3HaKU W CHMBOJIBI, (QopMyibl, aOOpeBUATYpHI,
HOMEHKJIATYypY;

UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKUE
CpelCcTBa HATJISAHOCTH.



OsJaaenue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMH
JIeliCTBHUSIMH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaéMOM TEMBI B XOJI€
yajgora W/WIA JUCKYCCHH, BBICKAa3bIBaTh WJIeH, (DOPMyIMpPOBaTH CBOU
MIPEIOKCHUS] OTHOCUTEIHHO BBITIOJTHEHHSI MPE/TIOKEHHOM 3a1a49H;

BBICTYNIaTh C TMPE3CHTAIMEH  Pe3yJlbTaTOB  TO3HABATEIHLHOU
NEATEeIbHOCTH, TOJYYCHHBIX CaMOCTOSTEIIPHO WJIM COBMECTHO CO
CBEpCTHHKAMH TIPM  BBIMOJHEHUM  XHUMHYECKOTO  AKCIECPUMEHTA,
PaKTHYECKON pabOThI MO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuu  y4eOHOro TIpoekTa U (OPMYIHPOBATh BHIBOABI  TIO
pe3ynbTaTaM  TPOBEACHHBIX HCCIACAOBAHMM TyTEM  COTJIACOBaHUS
MO3UIIMH B X0J1e 00CYXJICHHUS 1 0OMEHAa MHEHHSIMU.

OBJjiaieHHe YHUBEPCAJIbHBIMU PEryJasiTUBHbIMHU A€ CTBUAMM:

CaMOCTOSTEIBLHO MJIAaHUPOBATH u OCYIIIECTBIIATh CBOIO
MMO3HABATEIIBHYIO JICSITEIbHOCTh, ONpenenss e TIenu MW 3aJayu,
KOHTPOJMPOBaTh HM TI0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeayiaraéMbplii - aITOPUTM  ACHCTBHM TPH BBITIOJIHCHUU YYEOHBIX U
UCCIIeIOBATEILCKUX 3aJ1ad, BeIOMpaTh Hanbosee 3()PEKTHBHBIN CIIOCO0
WX pEHICHWs ¢ Y4ETOM TIONYyYCeHHS HOBBIX 3HAHWH O BEIIECTBaX W
XUMUYCCKUX PEAKITHIX;

OCYILIECTBIIATh CAaMOKOHTPOJIb CBOCH JIESITEIHPHOCTH Ha OCHOBE
caMoOaHaJIn3a U CAaMOOLIEHKHU.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudyeckass XUuMHs»
OTPaXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTABJISIONICH
€CTEeCTBEHHO-HAYUYHOU KApTHUHBI MUPA, POJIM XUMUU B TTIO3ZHAHUU SIBJICHUIN
npupoabl, B (HOPMUPOBAHUHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM ~ TPAMOTHOCTH,  HEOOXOAMUMOW Il  peIIeHus
NPaKTUUYECKUX 3aJlad M DIKOJOTMYECKHM OOOCHOBAHHOT'O OTHOIIECHUS K
CBOEMY 3JIOPOBBIO U TPUPOIHOM CpejIe;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpas BKIIKOYAET:
OCHOBOMOJIATAIOIINE  MOHATUSA  (XMMUYECKHIl  DJIEMEHT,  aToM,
AIEKTPOHHAs 00o0JI0uKa aToma, MOJIEKYJIA, BAJICHTHOCTD,



ANEKTPOOTPHUIIATEIIEHOCTh, XUMHYECKasi CBSI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass W CoOKpali€¢HHas), MOJb, MOJISIpHas Macca, MOJISIPHBIN
00BEM, yriepoAHblid cKeneT, GyHKUHUOHAIbHAS Tpymmna, paaukal,
U30MEpHsl, U30MEPhI, TOMOJIOTHUECKUI Psifl, TOMOJIOTH, YTJI€BOJAOPO/IbI,
KHCIIOPOJ, W a30TCOJAEP)KALME COEOUHEHUS, MOHOMEpP, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJIIPHBIC COCIWHEHHMS); TECOPUH U
3aKOHBI (TEOpusi CTpOeHHUs opraHumdyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHUS MAacCChl BEIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKHMA
A3bIK  XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallue B OCHOBE
MOHUMAHUS TPUYUHHOCTH W CHCTEMHOCTH XWMHYECKHX SBJICHUH,
(dakToIOTHYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, TMOJYyYEHUU W
0€30MacHOM MCIIOJIb30BAHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBJIATh XapakTEpHBIC NPU3HAKA
TTOHSTHUH, yCTaHaBJINBAThH ux B3aUMOCBSI3b, HCIIOJB30BaTh
COOTBETCTBYIOIIME TIOHSATUSA TMPU OINUCAHUM COCTaBa, CTPOCHUS U
IpPEeBpAIlICHU OPraHUYECKUX COCTUHECHHUI;

cOPMUPOBAHHOCTh ~ yYMEHHUH  HCHOJB30BATh  XHUMHUYECKYIO
CUMBOJIUKY IS  COCTABJCHUS MOJIEKYJSIPHBIX M  CTPYKTYPHBIX
(pa3BEépHyTOM, COKpaméHHON) QOpMYJ OpraHUYECKUX BEIIECTB U
yYpaBHEHUN XUMHYECKUX PEAKIUH, H3rOTaBIMBATh MOJEIU MOJEKYI
OpraHUYEeCKUX BEIIECTB JUISI WJUIIOCTPAIIMM WX XUMHUYECKOTO W
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHUH YCTaHABIWBATh MNPUHAIJICKHOCTD
M3YUYCHHBIX OPraHMYECKUX BEIIECTB MO WX COCTaBYy U CTPOCHUIO K
onpenenEHHOMY KJIacCy/TpyIne coequHeHul (yriaeBOA0POIbI, KUCIOPO
U a30TCOJIEpKAIINE COCTUHEHUS, BHICOKOMOJICKYJISIPHBIC COEAMHEHUS),
JIaBaTh MM Ha3BaHUA Mo cuctemarmueckoi HomeHkinatype (IUPAC), a
TaK)K€ TPUBOJWTH TPUBHAILHBIC HA3BAaHUS OTHACIBHBIX OPTaHUYCCKUX
BEIIECTB (ITWJICH, MPOMWICH, AalleTUJIEH, AITUJICHIJIUKOJb, TJUILEPHUH,
denoun, dhopmanbaeru, aneTanbaerusl, MypaBbiHasi KUCIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAas KHCJIOTa, CTE€apUHOBAasi KHUCJIOTa, TJIOKO3a,
bpyKkTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACNISITh BUABI XUMUYECKOU CBS3U
B OPTaHUYECKUX COCAUHEHUSX (OJMHAPHBIC U KPaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHHSI TMPUMEHSTH TIOJOKEHUS TEOPUU
CTpoeHus opranuyeckux BemiectB A. M. bytnepoBa nnsi oObscHEHHs



3aBHCHUMOCTH CBOICTB BELIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH
COXPAHEHUsI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE,
duznueckue W XMMHYECKHE CBOICTBA THUINWYHBIX MpeICTaBUTENICH
pa3INYHBIX KJIACCOB OPTaHMYECKHUX BEIIEeCTB (METaH, 3TaH, JTHJICH,
MpOMWJICH, ameTwieH, Oyramuen-1,3, wetmwiOyraauen-1,3, OeHzodm,
METaHOJI, 3TaHOJ, AITWJICHIJMKOJb, TIULEPUH, (DEHOJ, aleTalibAerull,
MypaBbMHAasi W YKCYCHas KHUCIOTBHI, TJIIOKO3a, Kpaxmal, LeJUIi03a,
AMUHOYKCYCHAsl KUCIIOTA), WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKTY
HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX peakuuid ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

CGOPMUPOBAHHOCTh ~ YMEHHUS ~ XapaKTepHu30BaTb  HCTOYHUKHU
YIJI€BOJOPOJHOTO ChIpbsl (HEPTh, MPUPOJHBIN Ia3, yroyb), CIOCOOBl UX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadOTKH;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  BBIYUCICHUSA  TIO
XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIUM 1O H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXO/JHBIX BEILECTB WM MPOAYKTOB PEAKIUH);

c()OPMUPOBAHHOCTh YMEHUW BIAJE€Th CHUCTEMOM 3HAHMK 00
OCHOBHBIX METOJaX HAyYHOTO MO3HAHUS, UCTOJIB3YEMBIX B XUMHUU TPH
M3YyUYEHUU BEIIECTB U XMMHUYECKUX SIBICHUN (HAOIIOAEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHNUE), UCIOIb30BaTh CUCTEMHbBIE XUMHUECKHE
3HAHUA ISl IPUHSATUS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

chOpPMUPOBAHHOCTh YMEHUW COOJNIIO/IaTh MpaBHJIa TOJH30BAHUS
XUMUYECKON TMOCylnol H JabopaTOpHBIM OO0OpYyIOBaHHEM, a TaKXKe
npaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMH 110
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHUW  IUIAHUPOBaTh H  BBINOJHATH
XUMHUYECKUN SKCIIEPUMEHT (MIPEeBpAIEHUS] OPTaHUYECKUX BEIIECTB MPH
HarpeBaHUM, I[OJIy4YeHHE OTWJIEHA M HU3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIIMU OPraHUYECKUX BEIIECTB, JEHATypalus OEJIKOB
NpU HArpeBaHWH, IIBETHBIE pEaKIUd OEIKOB) B COOTBETCTBHH C
NpaBWJIaMU TEXHUKH O€30MacHOCTH MPH OOpaIleHHH C BEIIECTBAMHU U
71a00paTOpPHBIM 000py10BaHUEM, IPEICTaBISTh pe3yIbTaThl
XUMHUYECKOTO  JKCIIepUMeHTa B  ¢GopMe  3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuil U GopMynHpoBaTh BHIBOABI HA OCHOBE ATHX
pEe3yNbTaToB;



chOPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIU3UPOBATH
XUMHUYECKYI0 HMH(QOpPMAIMIO, MOJy4YaeMyl0 W3 pa3HbIX MCTOYHHUKOB
(cpenctBa MmaccoBoit uHpopmaiu, IHTepHET U ApyTUx);

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIIOIAaTh MpaBUiia SKOJOTUYECKU
11eJ1ecCO00pa3HOro MOBEICHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B LIETISAX
COXpPAaHEHMUSI CBOErO0 3J0pPOBbS M OKPYXKAIOIIEM NPUPOJHOM CpPEABL,
OCO3HaBaTh  OMACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OPTaHU3MBI
onpenenEHHbIX OPraHUYEeCKUX BEIIEeCTB, MOHUMAs CMBICH IOKa3aTels
[TJIK, nosicHATh Ha IpUMEpPax CIOCOObl YMEHbBIIICHUS U MPEIOTBPAILICHUS
UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;

s 00y4YaromUXCsl ¢ OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 310POBBSL:
YMEHHE NMPUMEHSATh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUSA
BEIIECTB U XUMHUECKUX SIBJICHUI;

Ui CIENbIX W CHa0OBUASMIIUX  OOYyYarOIIMXCS:  yYMEHHUE
HCIIONIB30BaTh peibeHO-TOueUHy0 cuctemy obOo3HaueHuit JI. Bpaitns
TUIS 3alCH XUMHUYECKUX (GOpMYIL.

11 KIIACC

[IpeameTHbie  pe3ynabTaThl  OCBOE€HHMsSI  Kypca «OOmas
HEOPraHU4YECKask XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPE/ICTABICHUN: 0 XUMUYECKOM COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUM SIBICHUIN
npupoabl, B (HOPMUPOBAHUHM MBIIUICHUS W KYJIbTYypbl JTUYHOCTH, €€
(GYHKIIMOHATBHOM  TPAaMOTHOCTH,  HEOOXOAMMOW  JJISI  pEIICHUS
MPaKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U PUPOJIHON CPEE;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHWH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS (XUMUYECKUN DJIEMEHT, aTOM, M30TOIl, S-,
p-, d- 2eKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIN
00bEM, BaJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKas CBSI3b (KOBAJICHTHAsI, HIOHHAs, METaJUTMUECKasi, BOJIOPOIHAs),
KpUCTAJUIMYECKasi PpEIIETKa, TUIbI XUMHUYECKUX pEeaKUui, pacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, DIECKTPOJIUTHYECKAsT JIHCCOLMAIIUS,
OKHCJIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW  PpEAKIINH,
XUMHYECKOE paBHOBECHE); TEOpUH u 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCCOLMAlUM, mnepuoandeckud 3akoH /[l U.
MenzeneeBa, 3aKOH COXPAaHEHHsSI MacChl BELIECTB, 3aKOH COXPAHEHHS U



MPEBPAILEHUS] SHEPTUU MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B
OCHOBE IMOHUMAaHUs NPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUMH,
dakTonoruyecKkue CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHUU U
0€30macHOM HWCTIONF30BAHUM BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M PAKTHYECKOU JIEATETLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBJIATh XapakTEpHbIC MPU3HAKU
NOHSATUH, YCTaHaBIIMBATh ux B3aUMOCBSI3b, UCIIOJIb30BAaTh
COOTBETCTBYIOIIME MOHATHS IPU OMUCAHUHA HEOPTaHUYECKUX BEIIECTB U
UX IIPEBPALLCHUN;

chOPMHPOBAHHOCTh ~ yYMEHHH  WCIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJeHUS (QOpMys BEIIECTB U  ypaBHEHHM
XUMHUYECKUX peakiui, cucrtematudeckyio HomeHkiuarypy (IUPAC) u
TPUBHAIbHBIC Ha3BAHUS OTJICTbHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbIi
ra3, yrJICKHCJbIM ra3, aMMHaK, rali€éHas WU3BECThb, HErami€Has W3BECTh,
MUTHhEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMPEEIATh BAJICHTHOCTh M CTEINEHb
OKHCJICHHUS] XUMUYECKHUX JIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa,
BUJI XUMHUYECKON CBsI3M (KOBaJICHTHAsl, WOHHAS, MeETa/lInuecKas,
BOJIOPOJIHAsI) B COCAMHEHUAX, THUN KPUCTAUIMYECKOM PEHIETKU
KOHKPETHOTO  BemiecTBa  (aTOMHasi,  MOJICKYJISIpHAs,  MOHHas,
METAJUIMYECKAs), XapaKTep CPelbl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
COCJMHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUH YCTaHABIWBATh MNPUHAIJICKHOCTD
HEOPraHMYEeCKUX BEIIECTB IO WX COCTaBy K  OMNPEICIEHHOMY
KJIacCy/Tpynmne CcoeAuHeHuN (MpOoCThie BEIIeCTBA — METaulbl |
HEMETaJUIbl, OKCHUIbI, OCHOBAHUS, KUCJIOTHI, aM(OTEpHbIE THAPOKCUIIBI,
COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICT MEPUOUUYECKOTO
3akoHa  [I. . MenneneeBa W JIEMOHCTPHpPOBATH  €rO
CUCTEMATU3HUPYIOITYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITUY;

c(OPMHUPOBAHHOCT, YMEHHH  XapaKTepU30BaTh  DJIECKTPOHHOE
CTPOEHHE  aTOMOB  XUMHYECKMX  JJeMEeHTOB 14  mepuoaoB
[lepuoanueckont cucreMbl XxUMUYeCcKux aiuemeHToB [[. M. Menneneena,
UCTOJB3ys  MOHSATHA  «S-, P-,  d-dJIeKTpOHHBIE  OpOMTATM»,
«QHEPTETUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH W3MEHCHHUSI
CBOWCTB XHMMHYECKHUX 3JIEMEHTOB M WX COCIMHEHUN MO MepuojaM |



rpynnam Ilepuonnueckon cucrembl XuUMHAYECKHUX dieMeHTtoB [[. .
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BELIECTB PA3IMUYHBIX KIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE  TEHETUYECKOHW  CBSI3M  MEXIY
HEOPTaHUYECKUMHU BEII[ECTBAMH C TTOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHMS KJIACCU(PUIUPOBATH XUMHUYECKUE
peakiMM MO Pa3IMYHbIM MpPHU3HAKaM (YUCIY M COCTaBY pearupyromux
BEIIECTB, TEIIOBOMY J3(P(dEKTy peakiuu, HU3MEHEHHUIO CTEICHEH
OKHUCJICHHSI JIEMEHTOB, OOPATUMOCTH PEAKIMHU, YUACTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHHUM COCTaBJISATh YpaBHEHUS peaKlUi
pPa3UYHBIX THUIIOB, TIOJHBIE M COKpalI€HHbIC YpaBHEHHUS peaKIuil
MOHHOTO OOMEHA, YYUTHIBAS YCIOBUS, NMPU KOTOPBIX 3TU PEAKIIUU HUIYT
710 KOHIIA;

c(hOpMHUPOBAHHOCTH yMEHUHN MIPOBOIUTH peaKiuu,
MOJITBEPKIAAIONINE KAYECTBEHHBIN COCTAaB Pa3UYHBIX HEOPraHMYECKUX
BEIIECTB, PACIO3HABATh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPAX HEOPTAHMYECCKUX BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYITHOCTH OKUCIUTEIHLHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

c(hOpPMHUPOBAHHOCTh YMEHHUN OOBSICHATh 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEAaKIMd OT PA3IUMYHBIX (AKTOPOB; XapaKTep CMEIICHHUS
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ICHCTBHSI
(mpunuun Jle [latensbe);

chOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  XHWMHUUYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE NPOMBIIUICHHOTO TOJYYEHHUS CEpHOM
KHCIJIOThl, aMMHaKa, a TaKkke C(HOPMUPOBAHHOCTH MPEACTABICHUA 00
00IMX HAYyYHBIX MPUHIIUAIIAX U YKOJOTHICCKUX MPOOIeMaX XUMUYECKOTO
IPOU3BOJICTBA;

cOPMUPOBAHHOCTh ~ YMEHHH  TMPOBOJUTH  BBIYUCICHHS  C
MCTIOJb30BAaHUEM TOHSATHS «MaccoBasi JOJS BEIIeCTBA B PacTBOpER,
OOBEMHBIX OTHOIICHWM Ta30B TP XHUMHYECKUX PEAKIUAX, MAaCChI
BEIECTBA WM O0BEMA Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM O00BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMA BEIIECTB,
TeraoBoro 3(pdexra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS K COXPAHCHUS SHEPTHH;



c(hOpPMHUPOBAHHOCT, YMEHUW COOMIOAaTh MpaBujia IOJH30BAHUS
XUMUYECKON TMOCyoH © JabopaTOpHBIM OOOpYIOBaHHEM, a TaKXKe
npaBuiia OOpalleHusl C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUAMHU 110
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OTBITOB;

chOPMHUPOBAHHOCT, ~ YMEHWW  TUIAHUPOBATH W BBITIOJIHATH
XUMUYECKUN OSKCHEPUMEHT (pa3lioKeHHEe NEPOKCHAAa BOAOPOJa B
NPUCYTCTBUM KaTalIW3aTopa, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAIBHOTO UHANKATOPA, BIUSHUE Pa3IUYHBIX (aKTOPOB
HAa CKOPOCTb XUMHUYECKOM peakIuu, peakiud HOHHOro oOMeHa,
KaueCTBCHHBIC PEAKIIMU Ha Cylb(]aT-, KapOOHAT- M XJIOPUA-aHUOHKI, Ha
KaTUOH aMMOHUS, pPEUICHHUE SKCIEPUMEHTAIBHBIX 33/ad 10 TeMaM
«Mertamns» u «Hemeramib»y) B COOTBETCTBUM C TpaBUIaAMH TEXHUKH
0e30macHOCTH MpU  OOpallleHWHd C BellecTBaMHu U J1ab0paTOpHBIM
000pyI0BaHUEM, TPENICTABIIATH PE3YIbTAaThl XUMUYECKOIO 3KCIIEPUMEHTA
B ¢opmMe 3anmucu YpaBHEHUM COOTBETCTBYIOLIMX pEaKIUd U
dbopMyIUpPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIU3UPOBATH
XUMUYECKYI0 HMHGOPMAIIHMIO, TMOJIYy4aeMyl0 U3 PpPa3HbIX HCTOYHUKOB
(cpencTa MaccoBoM KOMMYHUKaLMK, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHUW COOJI0/aTh MpaBUJia SKOJIOTHYECKU
11€71eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJSAX
COXpPAaHEHHUSI CBOEr0 3J0pOBbS M OKPYXKAOUIEH NPUPOJHON Cpenbl,
OCO3HaBaTh  OIMACHOCTb  BO3JCWCTBHS  HA  JKUBBIE  OPTraHU3MBbI
ONpPEAECIEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszarens 1K, moscHsATh
Ha MpUMepax CHocoObl YMEHBIICHUS W MPEIOTBPAIICHUS UX BPEIHOTO
BO3JICMICTBUS HA OPraHU3M YEJIOBEKA;

JUTIsl O0YYaIOIIUXCsl ¢ OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 37I0OPOBBS:
YMEHHE TPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUM;

UL CHenblX W CcIa0OBUIAUIMX — OOydYarolmuxcsi:  YMEHHeE
UCIIOJIb30BaTh pelibe(pHO-TOUeUHyI0 cucTteMy oOo3HaueHnuid JI. bpaitns
JUTSI 3aTTUCH XUMHUYECKUX (PopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabneie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[IpenMer opraHuyecKoil XUMHUHU.
11 Teopus cTpoCHHS OPraHUIECKUX 3
coenunenuiit A. M. byrieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
91 [IpenenpHBIE YTIEBOIOPOIBI — )
' aJIKaHEbI
99 HenpenenbHble yriaeBogopoIbL: 5 1
' QJIKEHBI, aJTKaTUEHBI, ATKIHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
IIpupoaHble HICTOYHUKHU
2.4 PHPOA 3 1
YTJIEBOIOPOJOB U UX MepepadoTKa
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crupter. @enon 3
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1




Crnoxuble 3¢upbl

3.3 VriaeBoasl 3
Hroro mo pazaeny 13
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHs

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Utoro no pazneny 3

Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2

Utoro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 34
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11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoanueckuit
11 3akoH U [lepunoandeckas cucrema 3
' XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Ctpoenue BemniecTBa. MHOroo0Opasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Wroro mo paszneny 13
Pa3pnen 2. Heopranmueckass xummst
2.1 Merabt 1
2.2 Hewmeramibl 1 1
23 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BELIECTB
Hroro no pazneny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I1O
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoawmpie | Hpaxkruieckue fll?.y'—leﬂl/lﬂ :)Iﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecypesI
[Ipeamer opranu4ecKor XUMHH, €€
1 BO3HUKHOBEHHE, PA3BUTHUE U 1
3HaYEHUE
Teopus cTpoeHHs OpraHM4EeCcKUX
2 coequHenuit A. M. Bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
OpPraHMYECKUX BEILECTB.
3 Homenkiarypa (cucremarnueckas) 1
Y TPUBUAJIbHBIE HA3BaHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKaHOB
5 AJIKEHBI: COCTaB M CTPOCHHE, 1
CBOMCTBA
7 OTHIIEH Y TIPOIIHIIEH — 1

MIPOCTENIINE NTPEACTAaBUTEIN




AJIKCHOB

[TpakTrueckas padora Ne 1.
«[lony4yenue sTuICHA U U3yYEHUE
€ro CBOMCTB)»

Aunkanuensl. byranuen-1,3 u
Metunoyraauen-1,3. Ilomydyenue
CUHTETHYECKOTO KaydyKa 1
pEe3UHBI

10

AJIKHMHBIL: COCTaB 1 0COOEHHOCTH
CTPOCHUS, FTOMOJIOTUYECKUHN PS/I.
AlleTUIeH — NpPOCTEeUIIHI
MPEJICTaBUTEND aJTKMHOB

11

Brraucnenus 1o YpaBHCHUIO
XUMHYECKOM p€aKnuun

12

ApeHbl: 6EH30J1 ¥ TOJIYOJ.
TokcuyHOCTH apeHOB

13

T'eneTnueckas cBsI3b
YIJIEBOAOPOJOB, TPUHAJIEHKAITUX
K pa3JIMYHbIM KJIaccam

14

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MOMyTHBIE HE(PTSAHBIE ra3bl, HePTh
U IPOAYKTHI €€ mepepaboTKH

15

IIpupoaHbIE HICTOUHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMyTHBIE HE(PTAHBIE ra3bl, HePTh




Y TIPOJIYKTHI €€ TIepepadoTKu

16

KonTponbHas pabota no pazaeny
«YTIIeBOAOPOIBD

17

[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bomoponnas cBs3b

18

MHOroaroMHsbI€ CIIUPTHI:
STWIECHIINKOJIb U MINLEPUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

20

Anpneruasl: GopManbaeTHI U
areTanpaerng. Aueron

21

OnHOOCHOBHBIE NIPEEIBHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHAas

22

ITpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CTeapI/IHOBaH " OJICHHOBas
KHCJIOTHI, KaK MPEACTaBUTCIIN
BBICIIHUX Kap6OHOBI>IX KHUCJIOT

24

MpEbI1a KaK COTH BBICIIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe
JIIEUCTBUE

25

CrnosxHble 3¢upbl Kak




MIPOU3BOIHBIE KapOOHOBBIX
KUCJOT. ['Map0oIn3 CI0KHBIX

3¢upoB

26

Kupsr: runponus, NpuMeHEHHE,
OuoJIOrNYecKas poJib KHUPOB

27

VrieBoasl: COCTaB,
Kkinaccudukanus. Baxueimme
MPEACTABUTENH: TIIOKO034,
¢bpyxTO3a, caxaposa

28

KanMaJ'I U O CJIII0J103a KaK
INpUPOAHBIC ITOJIUMEPBI

29

KonTponbHas pabota no pazaeny
«Kucnopoaconepxaiiue
OpPraHUYECKUE COSTUHEHUS

30

AMWHBI: METHJIAMUH W aHUJINH

31

AMUHOKHUCITOTHI Kak aM(OTepHBIE
OpPraHWYECKUE COCTUHEHUS, HX
OHOJIOTHYECKOE 3HAUCHHE.
Ilerrtuanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS

33

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

34

OcHoBHBIC MCTOABI CHHTC3a




BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [ImacTMmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoubn

Bcero
ble paboThI

IIpakTHyec
KHe
padoThI

JaTa uzydyenus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

XUMAYECKUAHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aTOMOB

Ilepuoauueckuii 3aK0H U
[lepuonnueckas cucteMa XUMHUYECKUX
anemenToB /I. 1. Menneneena, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX AJIEMEHTOB U UX
COEIMHEHUH 110 TPYIIIaM U TIEPUOIAM.
3HaueHUE NEePUOINIECKOr0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
.. Menneneesa B pa3BUTUN HAyKU

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas ca3b

BaneHTHOCTE.




DNeKTpOoOTpULIaTeNbHOCTh. CTENEeHb
okucieHus. Bemectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTruHHbBIE ¥ KOJUTOUMAHBIE PACTBOPHI.
MaccoBas 1015 BELECTBa B PaCTBOPE

Knaccugukamus 1 HoMeHKIaTypa
HCOPTaHUYCCKUX CO€I[PIHCHPII>1.
I'emeTnyeckas CBA3b HEOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB

Krnaccudukanus XuMHIECKUX
peaKkIuil B HEOPraHUYECKON U
OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXPaHEHMsI U IPEBPALLCHHS] SHEPTUU
MIPU XUMHYECKUX PEAKIIMIX

CxopocTts peaknuu. OOpaTumbie
peakuu. XuMHU4YECKOE paBHOBECUE

10

[TpaxTrueckast padorta Ne 1.
«BnusHue pa3nuvyHbIX (HPaKTOPOB HA
CKOpPOCTH XUMHYECKOH pEaKknum»

11

SHCKTpOJII/ITI/I‘-IeCKa}I JUucconranus.
ITonsTue o BOJOPOJHOM ITOKAa3aTeJIC




(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponns opranndeckux u
HCOPTraHNUYCCKUX BCIICCTB

12

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lousiTre 00 snexTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«TeopeTnyeckre OCHOBBI XUMUM

14

MeTamisl, UX MMOJIOKEHHE B
[Tepuonuueckoii cucteme
XUMHYECKHX 31eMeHTOoB /1. M.
Menzeneesa u 0COOCHHOCTH
cTpoenust atoMoB. O01Ie
¢du3nyeckue cBOMCTBa METAIIIOB

15

CI1aBbl METAJLIOB.
DIEKTPOXUMUUYECKUN PSiTT
HaIpsOKEHUN METaJIOB

16

XHMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaIIJIOB (HATPUM, KaJHii, KalbIuH,
MarHui, alnfoMUHHIN) U UX
COeTMHEHNN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEU U
UX COCOUHEHUU

18

XUMHYeCKHe CBOMCTBA ITMHKA, JKejIe3a




U UX COENUHEHUN

19

[TpakTrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
«Metamabi»"

20

HewmeTamiel, ux MoJIOKESHUE B
[lepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOoB /1. H.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

dusznueckre CBONCTBa HEMETAILIOB.
ANoTpOIus HEeMETaJUIOB (Ha
npruMepe KUCIopoaa, cepsl, pocdopa
U yTIeposa)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cepbl U UX COCTMHEHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KpEMHUA U UX COGI[I/IHCHI/If/'I

25

[IpruMeHeHne BaXHEUIINX
HEMETAaJJI0B B UX COCTUHESHUH

26

O000I1IIeHNE U CUCTEMATU3ALHS
3HaHui 1o Teme «HemeTtamnby.
Briuucnenust no ypaBHEHUSIM




XAMHUYECKHUX PEeaKUui U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuueckas padota Ne 3.
«Penienne skcrepuMeHTaIbHBIX 3a/1a4
no teme "Hemeramibi"»

28

KoHTposbHas pabota 1mo Temam
«Metamiae» n «HemeTramis»

29

Heopr AHUYCCKUC U OPIraHHYCCKUC
KHCJIOTHI. HeOpI‘aHI/I‘lCCKI/IC u
OpPraHu4CCKUC OCHOBAHUA

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYECKUE COCANHCHUS.
I'eneTnyeckas CBA3b HEOPraHUYECKUX
U OpPraHUYECKUX BEIIECTB

31

Pons xumuu B obecrieueHun
3KOHOFI/IIICCKOI>'I, BHCPFGTHQCCKOIZ u
MUIIEBOM 663OH3.CHOCTI/I, Pa3sBUTHU
MCIUIIMHBI

32

[IpencraBnenust 00 00X HAYYHBIX
MPUHIUIIAX TPOMBIILIEHHOTO
MOJIYYEHHS] BaXKHEHIIINX BEILIECTB

33

YenoBek B MUpPE BEIIECTB U
MaTepHaoB

34

XuMus U 30pPOBbLC UCIIOBCKA




OBIIEE KOJIMYECTBO YACOB I1O0
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