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MNOSICHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1Mo XuMHUM Ha YpPOBHE CpeaHEro oodmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHUNM K pe3ylbTaTaM OCBOCHMs (enepanbHOl 00pa3oBaTEIHHOU
nporpaMMmsbl cpeanero oomero oopazoBanus (POIT COO), npencraBneHHbx B DenepaibHOM
rocyaapcTBeHHOM obpazoBarenbHoM crangapre COO, ¢ yuérom Konnenmuu mpemnoaBanus
ydaeOHOro mpeaMera «XuMus» B o0pa3oBarelbHbIX opranu3anusx Poccuiickoit deneparuu,
peanM3yoNIMX OCHOBHBIE 0Opa3oBaTeNbHBIE MPOTPAMMBI, M OCHOBHBIX IIOJOKCHUH
«Ctpareruu pasButusi Bocnutanus B Poccuiickoit ®@enepanuu Ha nepuon ao 2025 roma»
(Pacnopsoxenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3pabOTKe MPOTrpaMMBbI IO XHMHH, K OMpPECIICHHIO OOIIe
cTpareruri OOy4YeHHs, BOCIWTAHHUS M Pa3BUTHA OOYYAIONIMXCS CPEACTBAMH Y4eOHOTO
npeamera «Xumus» ans 10-11 kinaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHLENTYaJlbHbIE
nosioxkenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU LEJel, COJep)KaHus, pe3ylbTaToB
o0y4eHus 1 TpeOOBaHUI K YPOBHIO ITOJATOTOBKH BEIITYCKHUKOB.

XuMuyeckoe 00pazoBaHuE, TMOJIy4aeMO€ BBIIYCKHUKaMu oO01ieo0pa3oBaTenbHOM
OpraHM3aluM, SBISIETCd HEOThEMJIEMON dYacTbio MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM 3TallOM pealn3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[IEHHOCTEW, TPUCYIIUX MEJIOCTHONW CHCTEME XHMHYECKOro oOpa3oBaHUS. DTH EHHOCTH
KacaroTcs TO3HAHUS 3aKOHOB TMPUPOJBI, ((OPMUPOBAHHUS MHUPOBO33PEHUS U OOIIEH KYIbTypHI
YeNoBeKa, a TaKXKe HKOJIOTMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO M
npupoaHoil cpene. Peammsyercs xumudeckoe oOpa3zoBaHMEe OOy4arolmMXcs Ha YpOBHE
cpenHero o0I1ero oopa3oBaHusl CpeCTBAMHU y4eOHOTO MpeaMera «XUMUsS», COACpKaHue U
MOCTPOEHHE KOTOPOTO OIpPEJENIEHBl B MPOrpaMMe M0 XUMHUH C Y4ETOM CHenu(uKd HayKd
XAMUH, €€ 3HAYCeHUs B MIO3HAHUU MPHUPOJIBI U B MaTEpUATBHOMN KU3HU OOIECTBA, a TaKXKeE C
y4€ToM OOUIMX IeNIe W MPHHIIUIIOB, XapaKTePU3YIOINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI
cpenHero oOmiero oopazosanus B Poccuiickoit denepanuu.

XuMHUS KaK DIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UIpaer ocoOyi pojb B
COBPEMEHHOW MBUJIM3AINH, B CO3aHUU HOBOM 0a3bl MaTepualbHON KyIbTypbl. OHA BHOCHUT
CBOM BKJIaJ B ()OPMHPOBAHNE PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, B CO3/IaHUE TIETTOCTHOTO
IIPEJCTaBICHUSI 00 OKpYXalolleM MHpe KaK O €AMHCTBE IMPHUPOIbl M UeJIOBEKa, KOTOpOe
(dbopmupyeTcsl B XUMUHU Ha OCHOBE MTOHWMAaHMSI BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIET0 MUPA,
OCO3HAHMS B3aUMOCBSI3M MEXIy CTPOCHHEM BEIIECTB, MX CBOWCTBAMH M BO3MO>KHBIMH
o0nacTsMyu NPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacThIO MHUPOBOH KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIIEUTHOTO TpyJAa U
KU3HU KOKI0T0 4ieHa obmectBa. CoBpeMEHHasi XUMUS KaK HayKa cO3UaTeIbHast, KaKk HayKa
BBICOKHX TEXHOJIOTHI HaIlpaBlieHa Ha pelIeHue III00ATBHBIX POOJIEM YCTOWYHUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUIEBOM, SKOJOTUYECKOW O€30MacHOCTU M
OXpPaHBI 3I0POBbSL.

B cooTBercTBUM ¢ 0OMIMMHU HETSIMH W TPUHIMIIAMH CPETHET0 0o0mero oopa3oBaHus
cogepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb U3y4YEHUS)
OPUEHTHPOBAHO TPEHMYIIECTBEHHO Ha OOUICKYJIBTYpHYIO TIOJATOTOBKY OOYyYaromuxcs,
HEOO0XOIUMYIO UM ISl BRIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIICITHOTO BKIIIOYCHHS
B JKM3Hb COLMyMa, NPOJOJDKEHHS OOpa30BaHUS B PA3IMUHBIX OOJACTAX, HE CBS3aHHBIX
HEIIOCPEACTBEHHO C XUMUEH.

CocraBngromuMy npeamera «XuMus» SBISIOTCA 0a30Bble Kypcbl — «OpraHudeckas
xuMus» U «OOmas W HEopraHWvyeckas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKAHHS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HaHWW N0 HEOPraHWYECKOW XMMHHU (C
BKJIFOUEHUEM 3HAaHUU M3 OOILIEell XMMHUHU) M OpraHudeckoid xumuu. PopMuUpoOBaHHE JaHHOU



CUCTEMBbI 3HAHUM NMPU U3YYEHUU MpeMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB U TCOPUN XUMHH.

CtpykTypa coaepkaHusi KypcoB — «Opranmueckas xumusiy u «OOmas u
HEOpraHuyeckas XUMHUs» CPOPMUPOBAHA B IpoOrpaMme MO XWMHUHU HAa OCHOBE CHCTEMHOTO
MOAX0/la K M3YYEHHI0 y4eOHOro marepuasiia U o0yCJIOBJIEHA UCTOPUYECKH O0OOCHOBAHHBIM
pa3BUTHEM 3HAHMM Ha ONPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOU
XMMHMM BEUIECTBA pACCMATPUBAIOTCS HAa YPOBHE KIACCHUYECKOW TEOPUHM CTPOCHUS
OpraHMYECKUX COEIUHEHHM, a TakKe Ha YPOBHE CTEPEOXMMHUYECKMX U 3JIEKTPOHHBIX
MIpEJICTaBICHUM 0 cTpoeHuH BeuecTB. CBeneHus 00 U3yyaeMbIX B Kypce BellecTBax Aat0Tcs B
Pa3BUTHH — OT YIJIE€BOJIOPOJOB JO CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX coequHeHul. B kypce
OpPraHMYECKON XMMHH IOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIETO
o0Opa3oBaHMs MEpPBOHAYAIIbHBIE MPEICTABICHUS O XUMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX
MPU3HAKaxX BEILECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HMX CTPOEHHUSA, O XUMHUYECKOH
peaxkuuu.

[Tox HOBBIM yriiom 3peHHs B IpenMere «XHUMHUs» 0a30BOro YpOBHSI paccMaTpHUBaeTCs
U3YYEHHBbII Ha YpOBHE OCHOBHOTO OOWIEro 00pa30BaHUS TEOPETUUECKUM MaTepuan u
(akTOJIOrMUecKre CBEACHUS O BELIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B
Kypce «OOImmas 1 HEOpraHUudecKasi XUMUs» O00YJaroIUMCsl MPEAOCTABISIETCS BO3MOXHOCTh
OCO3HATh 3HAYEHHE MEPHOJUYECKOr0 3aKOHA C OOILIETEOPETHUUECKUX U METOJI0JIOTMYECKUX
MO3ULMH, TIy0XKe TMOHATh MCTOPUYECKOE H3MEHEHue (QYHKIUMH HTOro 3akoHa — OT
o0oO11aromieil 10 0ObICHIOMIEH U MPOrHO3UPYIOLIEH.

Enunas cucrtema 3HaHMI O BaKHEWIINX BEIIECTBAX, X COCTAaBE, CTPOCHHH, CBOMCTBAX
U TPUMEHEHUHU, a TaKXKe O XMMHUYECKMX PEeaKIUsAX, UX CYIIHOCTHM U 3aKOHOMEPHOCTSX
MpOTEeKaHus JomoiHseTcs B Kypcax 10 u 11 kjmaccoB ajieMEeHTaMH COAEp>KaHUsI, UMEIOIIIUMHU
KyJIbTYPOJOTHYECKMM M MPUKIATHOW XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JAPYTUMU HayKaMH, PacKpblBaloT €€ pojb B I03HABATEJIBHOW U
MIPAKTUYECKON JESATETbHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCHMTAHUIO YBaXKEHUS K IMPOLECCY
TBOpUYECTBA B 00J1aCTH TEOPUHU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTalOT BBITYCKHUKY
OpUEHTHPOBAThCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpoOjeMaX, CBS3aHHBIX C
XUMHEH, KPUTUYECKH OCMBICIUBATh NHPOPMALIMIO U IPUMEHSATH €€ AJIs MONOJHEHUs 3HAHUH,
pEIlIeHNs MHTEUIEKTYaJbHBIX W SKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a1ad. B nenom
coJiepskaHue y4eOHOTO npeaMera «XHMHUS» JTaHHOTO YPOBHSI M3y4€HHUs] OPUEHTHPOBAHO Ha
dbopmupoBaHKe y 00yJarOIUXCss MUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMAaHUS (PHII0COPCKIX
UAeH, TakuxX KakK: MaTepuajbHOE€ €JAMHCTBO HEOPraHM4YeCKOro U OPraHMYECKOro MHpa,
00YyCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTAaBOM U CTPOEHHMEM, ITO3HABAEMOCTh IPUPOIHBIX
SBIICHUA TYTEM OHKCIIEPHUMEHTAa M PEHICHUs TPOTUBOPEYHMH MEXAy HOBBIMH (pakTamMu H
TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHME DPOJIM XUMUU B PELIEHUU 3KOJOTHYECKUX
npo0ieM, a TaKxke npoodeM cOepekeHNsl SHEPreTHUECKUX PECYPCOB, ChIPbs, CO3/1aHUs HOBBIX
TEXHOJOTHH U MAaT€PUAIOB.

B nane pemieHus 3agad BOCHUTAHMS, Pa3BUTUS M COLUAIM3ALMHM O0Yy4aroIIMXCs
IPUHATBIE MPOrPaMMOM MO XMMMM HOJXOJbl K ONPEIEIIEHUIO COJECP’KAHUS U MOCTPOCHUS
npeaMera IMpeaycMaTpuBaroT  (OPMHUPOBAHUE  YHUBEPCAJIBHBIX Y4€OHBIX JIEHCTBUH,
uMerolMx 0a30BO€ 3HAYEHHWE JI Pa3jIMuYHbIX BHUJIOB JESTEIBHOCTHU: DPELIECHUS NpoldiieM,
MOWCKa, aHauu3a M 00paboTku WH(pOpManwK, HEOOXOAUMBIX JUIsI MPUOOPETCHHS OIbITa
IIPAKTUYECKOW M HCCIEA0BATENbCKOM JAESITEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B
MIO3HAHUU XUMUHU.

B npaktuke npenojaBaHus XMMUU Kak Ha YpOBHE OCHOBHOIO oOLIero oOpazoBaHus,
TaK ¥ Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs, NMPH ONPEACTICHUU COICP)KATEIbHOM
XapaKTEPUCTUKH LeJIeld M3y4eHUs NMpeAMETa HANpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTHU
TPaaUIIMOHHO TpPU3HAETCS (POPMHPOBAHHME OCHOB XHMMHUYECKOW HayKd Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON NEATENIbHOCTH YEJIOBEKa M KaK OJHOTO W3



KOMIIOHEHTOB MHUPOBON KyJabTyphl. C METOAMYECKOM TOYKM 3pEHHsS TaKOM MOIXOJ K
OTIpeICNICHUIO LIeJIel N3yUeHUs MIpeIMeTa SBJISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMSI [VIaBHBIMU LIEJISAMU M3y4YeHUS mpeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHUPOBAHHE CHUCTEMbl XUMHYECKHX 3HAHUW KaK BaXKHEWIIECH COCTaBJISIONICH
€CTECTBEHHO-HAY4YHON KapTHUHBI MUpa, B OCHOBE KOTOPOM JiexkKaT KII0UEBbIE MOHSTHS,
(dbyH1aMeHTaJIbHbIE 3aKOHBl U TEOPUUM XUMHHU, OCBOEHHUE SI3bIKa HAayKH, YCBOCHHE U
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0OOIIEHHN MHPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEH UX Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEICTABICHUI O HayUYHbIX METOJAaX MO3HAHMS BEUIECTB
U XUMHYECKMX  peakiuii, HeoOXOAUMBIX i  NpUOOpPETeHUS  YMEHUl
OpUEHTUPOBATHCS B MHUPE BELIECTB UM XWMUYECKUX SIBIICHUH, MUMEIOIIMX MECTO B
IIPUPOJIE, B IPAKTUYECKON U NIOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH M CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJACHHUEM H
OOBSCHEHHEM XHMMHMUYECKOTO 3KCIIEpUMEHTa, COONIOIEHHEM MpaBuUil 0e30IacHOro
oOpaIeHus ¢ BeIECTBAMH.

Hapsiny ¢ atuM, conepskarenbHasi XxapaKTepUCTUKa Lesel U 3a/1ay U3y4eHUs MpeIMeTa
B IMporpaMMe IO XMMHUU YTOYHEHAa U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMHU
IIPUOPUTETAMHU B CUCTEME CpeJHero ooiero oopazoBanus. CeroHs B MpenoiaBaHuu XUMUU
B Ooybllield CTENEeHU OTAAETCS MPEANOYTEHHE NPAKTUYECKON KOMIIOHEHTE COJEepKaHUs
oOyueHusi, OpPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHUKA 0011€00pa30oBaTesIbHOMN
OpraHM3aliM, BJIAJICIOIIEr0 He HA0OPOM 3HaHU, a QYHKIMOHAIBHON rPaMOTHOCTbBIO, TO €CTh
Croco0aMu U YMEHHMSIMHM aKTUBHOTO TOJIy4Y€HUSI 3HAHUN U MPUMEHEHUSI UX B pealbHOM KU3HU
JUTSL pellieHNs MPaKTUUYECKHX 3aau.

B cBs3u ¢ 3TMM mpH U3ydyeHUU TMpeaMeTa «XHUMHS» JOMHUHUPYIOILEe 3HAueHUe
IPUOOPETAIOT TaKUe IeNIU U 3a7auu, KakK:

ajanranuss oOyyarolUMxcs K YCJIOBHUSM JIMHAMHUYHO Pa3BUBAIOLIETOCS MHDA,
(dhopMuUpOBaHNE HHTEIUICKTYaJIbHO DPa3BUTON JIMYHOCTH, TOTOBOM K CamM000Opa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO TPAMOTHBIX PpEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

dopmupoBaHre y OOYUYAIONIMXCSI KITIOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHIIH),
UMEIOLUX YHUBEpPCAIbHOE 3HAY€HWE Ul Pa3In4HbIX BUJOB JESITEIbHOCTU: PELICHUS
npo0ieM, MoucKa, aHaau3za U o0paboTku MHGOpPMALMU, HEOOXOIUMBIX AJIsl MPUOOpeTeHus
OmbITa JIEATEIIbHOCTH, KOTOpas 3aHUMAET BAKHOE MECTO B MO3HAHUU XUMHH, a TaKkKe U
OLICHKM C TMO3UIUH DSKOJOTMYECKOW O€30MacCHOCTH XapakTepa BIHSHMUS BELIECTB U
XUMHYECKUX MPOLECCOB HA OPraHU3M UYeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE  TI03HABATEIbHBIX  HMHTEPECOB, HMHTEJUIEKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yJaromuXCsi: CHOCOOHOCTH CAaMOCTOSITENILHO MTPUOOPETATh HOBBIE 3HAHUSA T10
XUMHHM B COOTBETCTBMM C JKM3HEHHBIMH MOTPEOHOCTSMH, HCIHOJIb30BaTh COBPEMEHHBIE
MH(OPMAaLlMOHHBIE TEXHOJOTUHU JUIsl TOWCKA M aHaiu3a y4yeOHOW M HaydHO-IOMYJISIPHOMN
nH(pOpMaLUK XUMUYECKOTO COJIEPIKaHUS;

dopMUpOBaHME M pa3BUTHE Yy OOYYarOIIMXCS ACCOLMATHUBHOIO M JIOTMYECKOTO
MBIIIJICHUS,, HAOMIOJATENIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOEHHO
HE0OXO0IMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MIPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE Yy OOyyarommxcsi yOexJAEHHOCTH B I'yMaHHUCTMYECKON HalpaBJIEHHOCTU
XUMHUHM, €€ BaXHOM poiM B pPEUICHUH TIJI00AIbHBIX MpOOJEM  PalMOHAIBHOTO
IIPUPO/IONI0JIBL30BaHUS, TOMOJIHEHNUS SHEPreTHUYECKUX PECypCOB M COXPAaHEHHUS IPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOUIEHHMSI K NPUPOJIE U CBOEMY
3I0pOBbIO, a TaKXe IPHOOPETEHUs OIbITa HCIIOJIB30BAHMS IOJYYEHHBIX 3HAHUW IS
IIPUHATHUS TPAMOTHBIX PELIEHUN B CUTYaLlUsIX, CB3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.



B yueOHoM mumane cpemHero oOmiero oOpa3oBaHHsS TIpeAMET «XuUMHUsS» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MPEAMETHON 00macTi «ECTECTBEHHO-HAYYHBIE TPEIMETHD.

OO11ee YrcI0 YacoB, OTBEACHHBIX JUIS U3YYCHUS XHUMHHU, HA 0a30BOM YPOBHE CPEIHETO
oOuiero odOpaszoBanus, cocrapisier 68 yacos: B 10 kiacce — 34 ygaca (1 gac B Hezpeno), B 11
kiacce — 34 vaca (1 gac B Hezieo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYeCKOIl XUMUH

[Ipenmer opraHumdyeckoi XuUMUU: €€ BO3HMKHOBEHHE, pPa3BUTUE WU 3HAUYEHUE B
MOJIyUEHUU HOBBIX BEILECTB U MaTepuasoB. TeopHsi CTpOEHUSI OpraHMUECKUX COeIMHEHUN A.
M. byrnepoBa, e€ ocHOBHbIe Mon0XkeHUsl. CTpyKTypHbIE (POPMYJIbl OPraHUYECKUX BELIECTB.
I'omomnorus, nzomepus. XuMHUYECKasi CBSI3b B OPTaHUYECKUX COECTUHEHUSX — OJAMHAPHBIE U
KpaTHbIE CBS3H.

[IpencraBnenne o  KiaccupuKaluyd OpraHudyeckux BemectB. Homenkmarypa
OpraHMYECKUX COEAMHEHMH (CHCTEeMaTHuecKas) W TPHUBUAIbHbIE Ha3BaHUS BaKHEHIINX
IPEACTaBUTEINIEH KI1aCCOB OPraHUYECKHUX BEIECTB.

DKcrepuMEHTAIbHbIE METObl U3yUEHHS BEIIECTB U UX MPEBPAILEHU: 03HAKOMIIEHHUE C
oOpa3amMu OpraHMYeCcKUX BEIIECTB U MaTepHajaMu Ha UX OCHOBE, MOAEITUPOBAHNE MOJIEKYI
OpraHMYECKUX BELIECTB, HAONIOJAEHHWE U OIUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB 11O
MIPEBPALIEHUIO OPraHMYECKUX BELIECTB IpU HarpeBaHuu (IUIaBlieHUWE, OOyrIMBaHUE U
TOpPEHHE).

Yraesonopoabl

AnKaHBI: COCTaB M CTPOCHHME, FOMOJIOTMYECKHH psia. MeTaH M 3TaH — mpocrermmue
MPEJICTAaBUTENN AJIKAHOB: (PM3MYECKUE U XMMUYECKHE CBONCTBA (pEeakIUu 3aMELIEHUs U
TOpPEHUs ), HaX0XK/I€HUE B IPUPO/IE, MOTYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKUH psAl. OTWIEH U MpPONHIEH —
MpoCTEHIINe NpPEACTaBUTENN aJKEHOB: (PU3MYECKHEe M XHMMUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJJOTEHUPOBAHUS, THAPATALMU, OKUCICHHS U TTOJIMMEPHU3ALINN ), TOJTyY€HUE U
IIPUMEHEHHE.

Anxaguensl: Oyranuen-1,3 u MetunOyraguen-1,3: cTpoeHue, BaxHeHIne XUMHUYECKHE
CBOMCTBa (peakuus noaumepusanun). [lomydeHne cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKHH psA. AUETHieH —
MPOCTEHIINIM MpeICTaBUTENb AalKUHOB: COCTaB, CTPOEHHE, (U3NYECKHE U XUMHUYECKUE
CBOMCTBA (peakUuy THIPUPOBAHUS, raJOreHUPOBaHUS, TUApPATALIUU, TOPEHUs), TOTyYeHUE U
IIPUMEHEHHE.

Apensl. beHson: coctaB, cTpoeHue, (pu3nUeckre U XMMUYECKHE CBOICTBa (peakuuu
raJlOTeHUPOBAHUSI U HUTPOBAHUA), MOIydeHUE U NMpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuyeckue u xumuieckue c6OUCMEaA (peakyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOJYUeHUe
u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTmdeckas CBsI3b MEXKIY YIJIEBOJIOPOJAMH,
MPUHAJICKAIIMMU K Pa3IMYHbIM KJIacCaM.

[TpupoHBIe HICTOYHUKY YIIIEBOAOPOOB. [IpupoaHslii ra3 u NoMyTHRIE HEQTIHbIE Ta3bl.
Hepts m e€ mnpoucxoxnenue. CrocoObl mepepaOOTKM HE(PTH: TEpPEeroHKa, KpPEKUHT
(TepMHUYECKHH, KaTaTuTUIeCKui), muposnus. [IpoaykTel nepepaboTku HehTH, X TPUMEHEHHE
B [IPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroib 1 IPOAYKTHI €ro epepadoTKU.

OKcrepuMeHTaIbHbIE METObl U3YUEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3llaMu IUIaCTMAacc, KaydykoB U pe3uHbl, kojuiekuun «Hedtb» u  «Yromby,
MOJICIUPOBAaHUE  MOJIEKYJd  YIVIEBOJOPOJOB U TaJIOT€HONPOU3BOJIHBIX, IPOBEJICHHE
IPAKTUYECKON pabOThI: MOTYyYEHHE STUIIEHA U U3YUYECHUE €r0 CBOMCTB.

Pacuérnrle 3amaun.




Bbruncnennss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Mmaccbl, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA WJIM MPOJYKTa peakluy MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckmne coeAuHeHUs!

[IpenenbHble OHOATOMHBIE CHMPTHL. MeTaHON M 3TaHOJ: CTpOEHUE, (PU3NYECKHE U
XUMHMYECKHE CBOMCTBA (peakluy ¢ aKTUBHBIMHM MeTaJllIaMH, T'aJIOT€HOBOJIOPOIaMH, TOPEHHE),
IIpUMEHEHHE. BOonopoaHbIe CBA3M MEXIYy MOJEKYJIAaMH CIHUPTOB. JlelCTBHME MeETaHOJIa U
ATaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHbl€ CHHUPTHI. OTHJIEHTJIUKOJNb M TJIUIEPUH: CTPOEHUE, (PU3HYECKUE U
XMUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMU METAJUIAMU, KAUECTBEHHAs peaKus
Ha MHOIOaTOMHbIE crupThl). JlelicTBUE Ha OpraHu3M uyesoBeka. lIpuMeHeHue rimuepuHa u
STUJICHTJIUKOJIS.

@DeHo: CTPOEHUE MOJIEKYJbl, (U3NYECKUE U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. Ilpumenenue genona.

Anbnerunpl U Kemouwvl. DopManbIeTujl, aueTaIbAETUI: CTPOEHUE, (PU3NUYECKHE U
XUMHMYECKHUE CBOWCTBA (pEakUUu OKUCICHMSI M BOCCTAHOBJICHMSI, KaUECTBEHHbIE PEAKIIUH),
[I0JIy4Y€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpefiefibHbIe KapOOHOBbIE KHCIOTHl. MypaBbHHasT M yKCyCHas
KHUCJIOTBI: CTpOoeHue, PU3NYECKUEe U XMMHUYECKHEe CBOMCTBa (CBOMCTBA, oOlIMe As Kiacca
KHUCJIOT, peakuus 3TepuduKanuu), NoidydeHne u npuMmeHeHue. CTeapuHOBas U OJIEMHOBAs
KHUCJIOTHl KaK TMpEACTaBUTEIN BBICIIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX
KapOOHOBBIX KHUCIIOT, KX MOIOIIEe JCHCTBUE.

Cnoxnbie »GuUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [HIAPOIU3 CIIOKHBIX
a¢upos. XKupsl. I'naponus xupos. [Ipumenenue xxupos. bruongoruueckas poib )KHpPOB.

VYrneBoapl: cocraB, KiaccupuUKalus YriieBoJOB (MOHO-, IU- M IOJHCAXapHJbl).
I'moko3a — mpocTelnii MoHOcaxapu: 0COOEHHOCTH CTPOEHUsI MOJIEKYJbl, (pusnueckue u
XMMHUYECKHEe cBOMCTBa (B3auMmogeicTBue ¢ ruapokcuaoM menu(ll), okucnenne aMmMuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHoBieHHME, OpOXEHHE TIIIOKO3bI), HAXOXIEHUE B
npupojie, IpUMeHeHne, Onosoruyeckas poib. @orocunte3. Ppykro3a Kak H30MeEpP TIIFOKO3bI.

Kpaxman u nemmonosa Kak mOpupofHble monuMepbl. CTpoeHHME Kpaxmajia U
HEeJUTI003bl. PU3NYECKe W XMMUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIM3, KaueCTBEHHas
peaKIusi C HOJIOM).

OKCHepUMEHTAIbHBIE METOJIbl M3Yy4EHHs] BEUIECTB M WX MPEBpAIICHUI: MpOBEICHUE,
HaOJIIOJICHUE W ONKCAaHUE JIEMOHCTPALMOHHBIX OINBITOB: FOPEHUE CIUPTOB, Ka4ECTBEHHbIE
peakuu OJTHOATOMHBIX CHUPTOB (OKHcieHue 3TaHoina okcujaoMm menu(ll)), MHOroaToMHbIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugpokcuaom meau(ll)), anpaerunnoB (okucieHue
aMMuadyHbIM pacTBopoM okcuna cepebpa(l) m ruapoxcunom meau(Il), B3aumonelictue
Kpaxmaja ¢ HOJIOM), MPOBEIACHHE MPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (maccbl, 00bEMa, KOJUYECTBa
UCXOJHOTO BEIECTBA WJIM IMPOJIYKTa PEaKklUUU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoepKale OPraHnYeCKUE COCIUHEHMUS.

AMHMHOKHCIOTHI Kak aMmdoTepHble oOpraHudeckue coeauHeHus. @Dusnyeckwe u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha mpumepe TiauiuHa). buonorudeckoe 3HaueHue
aMuHOKuCIOT. [lenTumpl.

benkn kak npupoHble BHICOKOMOJIEKYIJIIpHbIE coeuHeHus. [lepBuuHas, BTopuyHas u
TpeTUYHasi CTPYKTypa OeskoB. XHMMHUYECKHE CBOWCTBA OE€IKOB: THUAPOJIM3, JEHATypauus,
KayeCTBEHHbBIC PEAKIIMY HA OEIIKHU.



DKcrepuMEHTAIbHbIE METOAbI M3yUEHUsI BEIIECTB U MX IPEBpAIlCHU: HaOmoneHue u
OMMCAaHHE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypauMsl OENKOB IpU HArpeBaHUU, LIBETHbHIE
peakiuu O6EIKOB.

BbicokomoiiekyJisipHble cOeIMHEHUS

OcCHOBHbBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMEp, HOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEpPU3ALNU, CPENHsAS MoJeKynsapHas macca. OCHOBHbIE
METO/bl ~ CHUHTE3a  BBICOKOMOJIEKYJSPHBIX  COCAMHEHMH  —  TOJUMEpuU3alus U
MOJINKOHICHCALIHSL.

DKcrepuMEHTaAIbHBIE METObl U3yUEHHS BEIIECTB U UX NMPEBPAILCHU: 03HAKOMIIEHHUE C
oOpa3uamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenMeTHbI€ CBS3H.

Peanu3anus MexnpeaMeTHbIX CBA3EH IPU U3y4EeHUH Oopranudeckoir xumuu B 10 kimacce
OCYILIECTBJISIETCSI Yepe3 UCII0Ib30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH, Tak U
MOHATHM, SBJSIONIMXCS CHUCTEMHBIMHM Ui OTIEJBHBIX IPEJIMETOB €CTECTBEHHO-HAy4YHOTO
LUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: SBJICHHE, HAYyIHBIM (haKT, THIIOTE3a, 3aKOH,
TEOpUsl, aHalIM3, CHUHTE3, KiaccuduKalus, HEpPUOAUYHOCTb, HaONIOJIEHUuE, H3MEpEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

@dusuka: marepus, SHEprus, Macca, aToOM, O3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (GU3NYECKUE BEIMYUHBI
Y €MHULIBI UX U3MEPEHHUS.

buonorus: kinerka, opranuszm, Ouocdepa, oOMEH BelIecTB B opranusMe, (GOTOCUHTE3,
OMOJIOTMYECKU aKTHBHbIE BellecTBa (OENKU, YIIIeBO b, KUPBL, (HEPMEHTHI).

I'eorpadus: MuHepasnbl, FOpHbIE IOPO/IbL, MTOJIE3HbIE HCKOMAEMbIE, TOIINBO, PECYPCHI.

TexHonorus:: NUILEBbIE NPOAYKTHI, OCHOBBI pAaIlMOHAIBHOTO THTAHUS, MOIOIIHE
CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKHE INpernapaThl, MaTepHaabl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIIACC
OBIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMuyeckuil 31eMeHT. AToM. Snpo atoma, H30TONBL. JIEKTPOHHAs OO0OJIOYKA.
DHepreTHyecKue YpPOBHHU, IOAYPOBHU. ATOMHBIE opOWTamu, s-, p-, d- DIIEMEHTHI.
Oco0OeHHOCTH pacIpesieleHHs] JIEKTPOHOB IO OpOUTalsIM B aToMax 3JIEMEHTOB MEPBBIX
YeThIPEX NePUOIOB. DIEKTPOHHAS KOHPHUTYPAIUs aTOMOB.

Ilepnoanueckuit 3axkoH u Ilepmoguueckas cucreMa XuMHYeCcKHX 3ieMeHToB J[. .
MenneneeBa. CBsi3b NEpUOAMYECKOTO 3akOoHa U llepuoanueckodl CUCTEMBl XUMHUYECKUX
anemenToB Jl. V1. MeHneneeBa ¢ cOBpeMEHHOW TEOPUEH CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM TIPOCTBIX M CIOXKHBIX
BELIECTB M0 TPyIaM U nepruoaaM. 3HaueHUE NEePUOIUYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKasi CBA3b. Buibl XuMHYecKoil CBs3M (KOBaJIEHTHas
HENoJIApHas U NoJsipHasi, HOHHAsI, MeTanueckas). MexaHu3Mbl 00pa3oBaHMs KOBAJICHTHON
XUMUYECKOHN CBs3M (0OMEHHBIN U JOHOPHO-AKIENTOPHbIN). Bogopoanas cBsizb. BajieHTHOCTB.
DnexkTpooTpuLaTeabHOCTh. CTeneHb OKUcaeHHs. IOHbI: KATUOHBI M AHUOHBI.

BemectBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MTOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.



[TonsTe o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPHI. MaccoBas
JI0JIs1 BEIIECTBA B pacTBOPE.

Knaccudukanuss Heopranmdeckux coenuHeHuil. HomeHknaTypa HeopraHu4ecKux
BeulecTB. ['eHeTnueckasl CBA3b HEOPraHMYECKHUX BEIECTB, NMPUHAMISKALMX K Pa3TUUHbIM
KJIaccaM.

Xumunyeckas peakius. Krnaccupukanus XUMHUYECKUX peakUUid B HEOPTraHUYECKOW U
OpraHMYecKOM XHMMHH. 3aKOH COXpaHEHHs MacChl BEUIECTB, 3aKOH COXpPAaHEHUS U
MIpEBPAIICHUS YHEPTUU TPH XUMUUECKHUX PEAKITUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3lM4HbIX (QakTopoB. OOpaTUMBbIE peaKlIUu.
Xumunyeckoe paBHoBecue. DakTopbl, BIMSIONINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTpoaurnueckas auccouuanus. CuiabHble U ciadble AeKTposuThl. Cpesa BOJIHBIX
pacTBOpOB BEILIECTB: KHCasi, HEUTpalibHas, IIeJI0YHasl.

OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKclepuMEHTAIbHbIE METO/Abl M3YUEHUS! BEUIECTB M MX MPEBPALICHUI: JEMOHCTpAIUs]
tabmui «[lepuoanueckas cucrema xumudeckux anemeHtoB [[. Y. MenpaeneeBay, uzydeHue
MoJeNell KpUCTAIIMYECKUX pEIIETOK, HaOJIO/IEHue W OIMUCAaHUE JEMOHCTPALMOHHBIX U
71a00pAaTOPHBIX OIBITOB (pa3jio’KeHUE MEepPOKCHJia BOJAOPOJia B MPUCYTCTBUM KaTallu3aTropa,
oTnpezieNieHUE Cpeibl PACTBOPOB BEILIECTB C IOMOIIBIO YHUBEPCATLHOTO UHINKATOPA, PEaKuu
MOHHOTO 0OMeHa), MPOBeICHNE MPaKTUYeCKol paboThl «BiusHue paznuuHbIX (akTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKIIHM».

Pacuérnbie 3anaun.

Pacuétpl mo ypaBHEHMSM XUMHUYECKHX pPEaKIHMH, B TOM YHCIE TEPMOXHUMHUYECKUE
pacuéThl, pacuéThl C UCIOIb30BAHUEM MOHATHUS «MACCOBAs J0JISI BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsl. [lonoxenne HemeramnoB B Ilepuoauueckoil cucreMe XMMHMYECKUX
anemenToB JI. M. MenneneeBa u 0COOEHHOCTH CTpOEHHUs aTOMOB. DU3MUYECKHE CBOICTBA
HEMETa/UIOB. AJIJIOTPOIMS HEMETAIOB (Ha TMpuMepe Kuciaopona, cepbl, dochopa u
yraeposa).

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETAJUIOB (TajoreHOB, cepbl, a3oTa, (ocdopa,
yriaepoga W KpPEeMHHUsI) UM HMX COEIMHEHUH (OKCHIOB, KHCIOPOJCOJEpKAIMX KHUCIOT,
BOJIOPOJIHBIX COEIMHEHUI).

[IpumeHeHne BaXKHENIINX HEMETAIVIOB U UX COCTUHEHUM.

Mertamnsl. [lonoxxenue meramioB B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOCHHsS IJIEKTPOHHBIX O000JIOYEK aTOMOB METAJUIOB.
OOume ¢usnueckue cpoiicTBa MeTawioB. CIUlaBbl METAIOB. ODJIEKTPOXUMHUYECKHM psif
HaIPsKEHUH METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KalHi, KaJbLMK, MarHui,
ATIOMUHUM, IIMHK, XPOM, JK€JIe30, MEJIb) U UX COCIUHECHHUIA.

O6mue crocoObl noydeHus: MeTauioB. [IpuMeHeHne MeTanaoB B ObITY U TEXHHUKE.

OKCHEepUMEHTAJIbHbIE METOJIbl M3Yy4YEHHUS! BELIECTB U UX MPEBpPALCHUI: H3ydyeHHe
KoJuleKIMu «MeTallibl U CIUIaBb», 00pa3loB HEMETAJIOB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3ajad, HaONIOJEHHE W OINWCaHWe JCMOHCTPALMOHHBIX ¥  JaOOpPAaTOPHBIX  OIIBITOB
(B3auMoelicTBUE THIPOKCHU/Ia ATFIOMUHUS C pacTBOPaMU KHCJIOT U IIEJI0ouYel, KaYeCTBEHHbIE
peaky Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3anauu.

Pacuérbl Maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOIO U3 yYacTBYIOIMX B PEAKIUU BEILECTB, PacyEThl Macchl (00bEMa,
KOJIMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb



Ponp xumuu B 00ecredeHMHM HKOJIOTHUYECKOW, DHEPreTHUYECKOM U MUIIEeBON
0€30MacHOCTH, pa3BUTUN MeAUUMHBI. [loHATHE O Hay4YHBIX METOJaX MO3HAaHUS BEUIECTB U
XUMHUYECKUX PEaKIIHil.

[IpencraBiaenuss 00 oOOHmIMX HAY4YHBIX HPHUHIMIAX [POMBIIUIEHHOTO MOJy4EHUS
BAKHEWIIINX BELIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEPHANIOB: BAXKHEHIIME CTPOUTEIBHBIE MaTEpHAIIbI,
KOHCTPYKIIUOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEPAMMKA, MATEpUabl IS JJIEKTPOHMKH,
HaHOMaTepHaJbl, OPraHN4EeCKUE U MUHEPAJIbHbIE y100pEHUSI.

XHAMHS U 3I0pOBbE YEJIOBEKA: IIPaBUJIA HMCIIOJIb30BAHMS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MaCHOTO UCIOIb30BaHUS MPENapaToB ObITOBOM XUMUHU B ITOBCEAHEBHOM JKHU3HHU.

MexnpenMeTHbI€ CBS3H.

Peanu3zanus MexnpeaIMeTHBIX CBA3EH MpU U3ydeHUH OOLIe 1 HEOPraHUYECKON XuMuu
B 11 Kmacce ocCymecTBIsS€TCS 4Yepe3 HCIOJIb30BAaHHE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX
MNOHATHM, TaK M TMOHATHH, SBIAIOMIMXCS CHCTEMHBIMH JUISl OTHEJIbHBIX [PEIMETOB
€CTECTBEHHO-HAYyYHOTO [IUKJIA.

OO0mmue ecTeCTBEHHO-HAYyYHbIE TOHATHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, Kijaccuukaiusi, MEepUOJUYHOCTb,  HAONIOIEHUE,  DKCIEPUMEHT,
MOJIEIIMPOBAaHNE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepus, SHEPIUs, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIl,
PaZv0aKTUBHOCTh, MOJIEKYJIa, JHEPI€TUUECKUN YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIeCTBA, (PM3NYECKUE BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpadus: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HbIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHOoJOTHA:  XMMHYECKass  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOICTBO

CTPOUTCIIBHBIX MaTcpuraioB, CEIIBLCKOXO03SMCTBEHHOE MMpou3BOACTBO, nuieBas
MPOMBIINIJICHHOCTD, q)apMaHeBTI/ILIeCKaSI MPOMBIINIJICHHOCTh, MPOU3BOACTBO KOCMCTHUYCCKHX
npernaparos, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaioB, OJICKTPOHHAsA

MPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIPOI'PAMMEBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYJarOIIUMUCS
IIPOrpaMM CpeiHero oouiero ooOpa3oBaHust (JTMUHOCTHBIM, METANIPEAMETHBIM U MIPEAMETHBIM).
HayuHo-mMeTonnueckoil OCHOBOM asi pa3palOOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro o01Iero 00pa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO.

B cooTBeTcTBHM C CHCTEMHO-AESTENBHOCTHBIM MOIXOJOM B CTPYKTYPE JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS MNpeAMeTa «XHUMHs» Ha YPOBHE CpeqHero oOumiero o0pa3zoBaHUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIONIHUE!

0CO3HaHWE OOYUYAIOIUMHUCS POCCUUCKON TPAKIAHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJIM4ue MOTHUBALIMM K 00YyUEHUIO;

LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOy4aroUIMXCcsi pyKOBOJACTBOBATHCSA B CBOEH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKaMH, IPUCYLUIMMHU II€JIOCTHOM CHCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIMYMe MPaBOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LENU U
CTPOUTDH KU3HEHHBIE MJIAHBL.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «XUMHS» JOCTUTAIOTCS B €AUHCTBE
yueOHOM ¥ BOCHMTATEIbHON JESTEIbHOCTM B COOTBETCTBUM C T'yYMaHHUCTHUYECKUMHU,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U HJ€aJlaMU POCCHUICKOTO
IpaXXIaHCKOTo oOOlIecTBa, MPUHATHIMH B OOILIECTBE HOPMAaMHM U IpaBWJIAMM IOBEACHUS,
CHOCOOCTBYIOUIMMHM  IpOILIECCaM  CAMOIIO3HAHMS, CaMOpPa3BUTHS W HPABCTBEHHOIO
CTaHOBJIEHUS JINYHOCTU O0yJaIOIINXCS.

JIngnoCTHBIE pe3yabTaThl OCBOCHMUA npeaMera «XHUMHUA» OTPaXKarT
c(OPMHPOBAHHOCTH ONBITA MO3HABATEIILHOW M MPAKTHYECKON AEATEILHOCTA OOYUYaIOIIMXCS
0 pean3aliy MPUHATHIX B 00IIECTBE [ICHHOCTEH, B TOM UMCIIE B YACTH:

1) rpakaIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHHS OOYYalIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW,
YBa)KEHUS K 3aKOHY U MPAaBONOPAIKY;

IIPEJCTaBICHUS] O COLMAJIbHBIX HOPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAEATEIILHOCTH TPH CO3MAaHUHM y4eOHBIX
[IPOEKTOB, pEIIEHWH Y4eOHBIX U T[O3HABaTEJIbHBIX 3a/lad, BBIMNOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHMs], JIOTUKY M apTryMEHTbI
JIPYTUX IPU aHaJIU3€ Pa3InYHbIX BUJIOB Y4€OHOH 1eATENbHOCTH;

2) naTpUOTHYeCKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HUCTOPHUYECKOMY W HAaydHOMY HACJEIUI0 OTE€YECTBEHHOM
XUMHUU;

YBa)XEHUSI K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XAMUH, OCO3HAHHSI TOTO, YTO JIOCTHIKCHUSI HAYKH €CTh PE3YNIbTaT JJIUTEIbHBIX HAOII0ICHHH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAJIbHBIX TIOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M I03HAaBaTEIbHbIX MOTHBOB B IIOJyYEHHMM M IIOCJIEIYIOIIEM aHalIHu3e
MH(OpPMALIUHU O NEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBE/ICHNUS;



CIIOCOOHOCTM OIICHMBATh CHUTYallud, CBSI3aHHBIE C XMMHYECKUMHM SIBICHUSMHU, U
MPUHUMATh OCO3HAHHbIE PELICHHS, OPUEHTUPYSICh HAa MOpaIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE U MOCTYNKHM CBOMX TOBapHILEH ¢ MO3ULUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHME MOCIIEACTBUM 3TUX MOCTYIKOB;

4) GpopMHPOBaHUA KYJIbTYPbI 310POBbS:

MOHUMAaHMUs IIEHHOCTEeH 370poBoro M Oe3omacHOro obpasa *U3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'0 OTHOILIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOmoieHns mpaBmiI 06e30macHOro0 OOpamieHus ¢ BEIIeCTBaMU B OBITY, MOBCETHEBHOM
KU3HU U B TPYJIOBOM J1€ATEIbHOCTH;

MMOHUMAaHUS LEHHOCTH NPaBUJ HHJMBHUIYaIbHOTO W KOJIJIEKTUBHOTO O€30I1aCHOIO
MOBEJICHUS B CUTYalLlUsX, YTPOKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS IMOCJIEACTBUI M HENPUATHS BPEAHBIX NMPUBBIUEK (YHIOTPEOIEHUS aIKOTOJIs,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEI0BATEIbCKON JESITETbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JIPYTUX BUAAX EATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B pELIEHUU IMPaKTUYECKUX 3aJad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4EHHUIO Mpodeccuil pa3IMyHOro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUSI K TPYLY, JIOASIM TpyAa U pe3yjbTaTaM TPYAOBOU JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTOpUM 0Opa30BaHMUI,
Oynymieii mnpodeccur W peann3alid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C Y4ETOM
JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3x0/10rMYecKoro BOCIIMTAHUSA:

DKOJIOTMUECKH  1€1ecCO00pa3HOro  OTHOLIEHWS K MpUpOJe, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHMsI ~ [JIOOAJBHOTO  XapakTepa  HSKOJOTMYECKHX  MpoOsieM,  BIHUSHUS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMAIbLHOM Cpenibl;

OCO3HAHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTIDKEHMM XUMHUU JUISl  PELIeHUs
BOIIPOCOB PAallMOHAIILHOTO NMPUPOAOIIOIB30BAHNS;

aKTUBHOTO HETPUATHS JIEHCTBUM, MPUHOCALINX BPEJl OKpYKarollel NpupoIHOH cpele,
YMEHHUS IIPOrHO3UPOBATh HeOJaronpusITHbIE IKOJIOTUYECKUE MOCTIE/ICTBHUS
MPEANPUHUMAEMBIX JCHCTBUI U TPEAOTBpALIATh UX;

HaJIMYUsl Pa3BUTOrO HKOJOTMYECKOTO MBIIIIEHHS], IKOJIOTUYECKON KyJIbTYpbl, ONbITA
JIESITEIbBHOCTH  DKOJIOTUYECKOW HAIIPaBICHHOCTH, YMEHMsSI pPYKOBOJICTBOBAaTbCS HMH B
MI03HABATEIbHON, KOMMYHUKATUBHONW M COLMAJbHOW MPAKTHUKE, CIHOCOOHOCTH M YMEHHS
aAKTUBHO TIPOTHBOCTOSITH HJICOJIOTUN XeMO(hoOuw;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U 00IIECTBEHHOM NMPAKTUKH;

MIOHUMAaHUs CHeUM(PUKM XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OpMHUPOBAHHUU
pPalMOHAJIBPHOIO HAYYHOIO  MBILUIEHHS, CO3/JaHUU LEJOCTHOIO MpejacTaBiIeHUs 00
OKPY)KaIOIllEM MHpE Kak O €IMHCTBE MPHUPOAbl M YEJIOBEKa, B IO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpooieM COXpaHEeHUs IPUPOIHOIO PaBHOBECHS;

yOeKAEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHUU ISl COBPEMEHHOW IUBUIIM3ALMU: B €€
I'YMaHHCTUYECKOH HAIPaBICHHOCTH M BAKHOHM POJIM B CO3JaHWU HOBOW 0a3bl MaTepUaIbHON
KYJIbTYpPbI, PEIIEHUU IJIO0AJBbHBIX MPOOJEM YCTONYMBOIO pa3BUTHS 4YEJIOBEUECTBA —
CBIPbEBOM, JHEPreTUUYECKOM, MHUIICBOM W OSKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU



MEUIIMHBI, 00CCTICYCHUN YCIIOBUH YCIICIITHOTO TPyJa M IKOJOTHYSCKH KOM(DOPTHOH KU3HU
Ka)KI0TO YIeHa O0IIEeCTBa;

€CTECTBCHHO-HAYYHOH T'PAMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB ITO3HAHWSA,
HCIIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIydaeMbIe 3HAHHS
U aHaIM3a W OOBSICHCHHS SIBJICHUH OKPYKAMOMIET0 MHpa H IPOHUCXOIAIINX B HEM
W3MCHCHUM, YMEHUsS JeJlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX (DAKTOB M
UMEIOIUXCS TAHHBIX C [ETbI0 TIOJYICHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO WCIIOJIh30BaTh XUMUYCCKUE 3HAHUS IS PEIICHUS
po0JIeM B peaTbHBIX )KU3HEHHBIX CHTYAIIHSIX;

HWHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON e TSIILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30oBaHUIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWHA IO XHMHH B COOTBETCTBHUHM C >KU3HCHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pPa3IMYHBIX cdepax MnpoPecCHOHATHHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTanpeMeTHBIE PE3yJIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «XHMHsS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC TSI (DOPMUPOBAHHSI MUPOBO33PEHUS OO0YUAIOMIMXCS MEXKIUCIUTUTMHAPHBIC
(MEXIIpeIMETHBIC) OOIIECHAYIHBIC MOHATHUS, OTPAKAIONIUE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa ¥ CrenupUKy METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHsS, SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIA (aKT, TMPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICJIOBAHHE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U
ApyrHe);

VHHBEpCaJdbHbIC  y4eOHbIC  jeiicTBHS  (TIO3HABaTeNbHBIC, KOMMYHUKATHUBHEIE,
peryisTuBHBIE), oOecmeunBatone ¢GopMupoBaHue (QGYHKIIMOHATBHON TPAMOTHOCTH W
COIMAITLHOUW KOMITETCHITHH 00YJatOIInXCsl;

CIIOCOOHOCTh ~ OOYYArOIIUXCSI  HMCTOJB30BaTh OCBOCHHBIE  MEXKIUCIHMIUTMHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEPCAJIbHBIC Y4eOHBIC JCWCTBHS B TO3HABATEIBHON W
COLIMAIbHON ITPAKTHKE.

MerTanpeMeTHBIE PE3YNIbTAThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU YICOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JICHCTBHUSIMH.

ORyaieHHe YHHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a30Bble JJOTHYECKHUE TeHCTBUSA:

CaMOCTOSITEIIEHO (OPMYJIMPOBATh M AKTYaJIM3MPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh MENN JEATEIIbHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTATHI ICATEIHPHOCTHU C MIOCTABICHHBIMHU IIETISIMU;

MCIIOJIb30BaTh MPH OCBOCHUM 3HAHHWH MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICIATH
XapakTepHbIC TPU3HAKK TMOHATHH H YyCTAHABIWBAaThH WX B3aWMOCBS3b, HCIOJIL30BATh
COOTBETCTBYIOIINE TOHSTHS ISl 00OBSICHEHUS OTJCIBHBIX (DAKTOB U SBIICHUM;

BBIOMpATh OCHOBAaHUS W KPHUTCPHUH IS KIACCU(PUKAIUK BEHIECTB W XHUMHUYECKUX
peakuumii;

YCTaHABIIMBATh MPUYHHHO-CIICICTBCHHBIEC CBSI3U MKy U3Y9aeMbIMU SBJICHUSMH;

CTPOUTH JIOTUYECKHE PACCYXKJICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO aHAIOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTH W TIPOTHBOPEYMST B pacCMaTPUBACMBIX  SBJICHHSIX,
(GbOopMyIUPOBATh BHIBOJIBI M 3aKITIOUCHUS,

NPUMEHSATh B MPOIECCE IMO3HAHUS, WCIOJNB3YEeMbIE B XUMHH CHMBOJIHYECKUC
(3HAKOBBIC) MOJENIN, TPEoOPa30BBIBATH MOJICIBHBIC IMPEACTABICHUS — XUMHYECKHI 3HAK
(cuMBOJI) 3NIeMeHTa, XUMHUYecKas (opmyna, ypaBHCHHE XUMUYCCKOW pEaKkIuu — MpHU



pelieHnd y4yeOHBIX TII03HABATENbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSATh Ha3BaHHBIC
MOJIeNIbHBIE NPEICTABICHUS IS BBISABIICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEILIECTB U
XUMHUYECKUX PEaKIIHil.

2) 0a30BbIe MCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaIETh OCHOBAMU METOJIOB HAYYHOT'O TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LETUM W 3aJauyd HCCIEJOBAHUS, HCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KayecTBE HMHCTPYMEHTA IIO3HAHUS U
OCHOBBI JUIsl (pOpMHpOBAHHMSI TUIOTE3bl MO NPOBEPKE NPABUIBLHOCTU BBICKA3bIBAEMbBIX
CYKIECHUMN;

BJIaIETh HAaBBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U NPOBEACHHS YUEHHUECKUX
SKCIIEPUMEHTOB,  COBEpPLICHCTBOBATh YMEHMs  HaOmofaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEJIbHO IMPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIHpoBaTh OOOOIIEHHS U BBIBOJbI
OTHOCHUTEJIbHO JIOCTOBEPHOCTH pE3YJIbTaTOB MCCIEA0BAHUS, COCTaBJIATh OOOCHOBAHHBIN
OTU€T 0 IpoJeslaHHOH padoTe;

puoOpeTaTh OMBIT YYCHHUYECKOW HCCIIEIOBATEILCKOM W TMPOEKTHOW NEATEeIhHOCTH,
MPOSIBJISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOUCKY METOJOB DELICHHS
MIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOIOB [T03HAHUS.

3) pa6ora c undopmanmeii:

OPUEHTHPOBATHCA B PA3MUHbIX HCTOYHUKAX HHPOpMaUU (HAY4YHO-TOMYJspHAas
JuTepaTypa XMMHMYECKOTO COJEp)KaHHUs, CIpaBOuYHble MocoOusi, pecypcel HHTepHeTa),
aHAJIM3UPOBATh HH(OPMAIMIO PA3NUYHBIX BHUJIOB U (GOPM MPEICTABICHUS, KPUTUUYECKU
OILICHUBATH €€ 10CTOBEPHOCTh U HENPOTHUBOPEUUBOCTH;

(GbopMyIupoBaTh 3aMpochl U MPUMEHATh Pa3JIMYHbIE METOJbI MpPH IMOHCKE U OTOOpe
nH(popMaluy, He0OXOAUMOH JJIsl BBIMIOTHEHHS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pHOOpeTaTh OMBIT UCIOJB30BaHUS NH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN
U Pa3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (opMy MpeacTaBieHus HHPOpMaLUU
(cxemsl, rpaduKn, IUATPAMMBI, TAOJHIIBI, PUCYHKH U IPYTHE);

UCIO0JIb30BaTh HAy4YHBIN $3BIK B KAauecTBE CpEACTBAa NpU paboTe C XUMHUYECKOH
uHpoOpMaNel: TPUMEHITh MEXIpeAMETHbIe ((PHU3MUecKHe W MaTeMaTH4YecKHWe) 3HaKd U
CHMBOJIBI, POpMYJIBI, a00peBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHE CPECTBA HATIIATHOCTH.

OBiageHHne yHMBePCAJbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl B XOJ€ JHajora W/ Win
JVICKYCCHH, BBICKa3bIBaTh WJEH, (OPMYIUPOBATH CBOM TPEIIOKECHHUS OTHOCHUTEIHEHO
BBINIOJIHEHUSI IPEJIOKEHHOM 3a/1a4H;

BBICTYaTh C IPE3EHTALMEN PE3yJIbTaTOB [TO3HABATENbHOMN AESITEILHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM NIPU BBINOJIHEHUH XUMUYECKOIO
AKCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEAOBAHHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anyy y4eOHOTO MpOoeKTa W (OPMYTHUPOBATH BBHIBOJBI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCIIEIOBAaHUM MTyTEM COTIIACOBAHUS TIO3UIINI B X0/1€ OOCYKIIEHHUSI 1 0OMEHa MHEHUSIMH.

OBiajeHHe YHUBEPCAJIbHBIMH PeryJsITHBHBIMU eiCTBUAMM:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO [TO3HABATEJIbHYIO JIEATEILHOCTD,
onpezaenss e€ Lenu U 3a7a4d, KOHTPOJIMPOBATH U 110 Mepe HEOOXOAUMOCTU KOPPEKTHUPOBAThH
IIpeJIaraeMblii aJITOPUTM JAEUCTBUM MIPU BBIIIOJIHEHUU YYEOHBIX U MCCIIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh Haubosee 3pheKTUBHBIN cr10cOO UX pemIeHHs C YUETOM IMOJTyICHUsI HOBBIX 3HAHUN
O BEILLECTBAX U XUMHUYECKUX PEaKIUAX;

OCYILECTBJISITh CAaMOKOHTPOJb CBOEH JIeATENbHOCTM Ha OCHOBE CaMOaHalIu3a U
CaMOOLIEHKH.

INPEJAMETHBIE PE3YJIbTATbBI



10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMHs OTPaXxaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUM O XUMHUYECKOH COCTABIISIONMIEH €CTECTBEHHO-
HAayYyHOM KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBJICHUN NMPUPOABI, B (OPMUPOBAHUU
MBIIIJICHUS] ¥ KYIbTYPbl JUYHOCTH, €€ (PYHKIMOHAJBLHOW IPaMOTHOCTH, HEOOXOAUMOM st
pelIeHUs MPAKTUYECKUX 3aJad M DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBbIO U IPUPOJIHOI cperie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XMMHYECKHUH DIIEMEHT, aToM, »JJEeKTpOHHas 000Jo4Yka aTroMa, MOJeKyJa,
BaJICHTHOCTh, 3JEKTPOOTPULATENILHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas Qopmyna
(pa3BépHyTass W COKpami€HHas), MOJIb, MOJSIpHAsT Macca, MOJISIPHBIA OO0BEM, YIIIEpOIHBINA
CKeleT, (yHKUMOHaJbHAs TpyIIa, pajukail, H30MEpHs, M30MEpbl, TOMOJOTHYECKHH psij,
TFOMOJIOTH, YTJIEBOJOPO/Ibl, KHUCIOPOA U a30TCOJAEpKalllhe COEIUHEHUsI, MOHOMEp, HOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHbIE COEAUHEHUS); TEOPUH U 3aKOHBI (TEOpHs
CTpoeHHsl opranunyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI Macchl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3bIK XMMHUU; MHUPOBO33PEHUECKUE 3HAHMS, JIEXKAIIUE B
OCHOBE MMOHMUMAaHUsI MPUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM, (PaKTOJIOTUYECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHHUU M OE30MaCHOM HCIIOJIb30BAHMM Ba)KHEHIIHX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAaHHOCTh ~ YMEHMHM  BBISIBJISTH  XapaKT€pHble  IMPU3HAKM  IOHSTUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINME MOHSTHUS NMPU ONMHCAHUU
COCTaBa, CTPOEHHUs U NIPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEpHYTOH, COKpalEHHOW) (OpMyNn OpraHMYEeCKUX
BEUIECTB W YpPaBHEHUH XUMHYECKUX pEakUui, H3rOTaBIMBATh MOJEIHU  MOJEKYJ
OpraHMYECKHUX BELIECTB S WUIIOCTPAMd HMX XHMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOEHHUS;

cOpPMHUPOBAHHOCTb ~ YMEHWUH  yCTaHABIWBATh  INPUHANICKHOCTh  HM3YYEHHBIX
OpPraHWYeCKHUX BEIIECTB 10 HMX COCTaBy M CTPOEHHUIO K OTpPENeIEHHOMY Kiaccy/Tpyrie
CO€IMHEHUN (yrneBomoposl, KHCIIOPOJT U a30TcoJepIKallne COEIMHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMsI), JaBaTb MM Ha3BaHUS IO CHUCTEMAaTHYECKOMU
nomenkiarype (IUPAC), a Takke NPUBOAUTH TPUBHUAJIBHBIE HA3BaHUS OTACIBHBIX
OpraHMYECKUX BEIECTB (3TWUJIEH, MPOIMUJIEH, AlleTUJIEH, STUJICHIVIMKOJb, IIMLIEPUH, (HEeHOI,
dopManbaeru, aueTalbJeru], MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, INII0K03a, PPYKTO3a, Kpaxmal, LeJIi0J103a, IIHLHH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEAENATh BUABl XMMHUYECKON CBSI3U B OPraHMYECKHX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUS TEOPHH CTPOCHHS OPTaHMYECKHX
BeuiecTB A. M. BytnepoBa 11 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

c(OpMHUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpPOEHUE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBAa THUIMYHBIX IPEACTABUTENEH pa3IUYHbIX KJIACCOB OPraHMYECKUX
BEIIECTB (METaH, 3TaH, STWJIECH, MPOMWICH, aleTwieH, OyramueH-1,3, merundyraaueH-1,3,
O€H30J1, METaHOJI, ITAHOJ, STHJICHIJIUKOJb, [NIMLEPUH, (PEHOJ, aleTalbJerul, MypaBbHHas U
YKCYCHasl ~ KHCIOTBI, TJIIOKO3a, Kpaxmaj, LeJUII0JIo3a, aMUHOYKCYCHas  KHCIIOTa),
WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXJy HHMMHM YPAaBHEHHMSIMH COOTBETCTBYIOLIUX
XMUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;



c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHHUKH YIIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI UX MEpepadOTKU M MPAKTUYECKOE NMPUMEHEHUE
MIPOJIyKTOB NEepepadOTKY;

c(OpPMUPOBAHHOCTh YMEHHUIl NMPOBOJUTH BBIUKUCICHUS MO XUMUYECKHUM YpaBHEHHSIM
(Macchbl, 00bE€Ma, KOJMYECTBAa MCXOJHOTO BEILECTBA WM MPOJYKTAa PEAKIMHU MO W3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB UM MPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMM BIAJETh CHCTEMOW 3HAHMK 00 OCHOBHBIX MeETOJaX
HAay4YyHOTO TIO3HAHMS, HCIOJIb3YEMBIX B XUMHH MPU H3YYEHHUU BELIECTB U XUMHUYECKUX
sABJIeHUN (HaOJroAeHHe, U3MEpEeHUe, OKCIEPUMEHT, MOJEIUPOBAHUE), HCIIOIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS M MPUHATHUS DELIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYaIUX, CBA3aHHBIX C BELECTBAMH U UX PUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOIATh MPaBUiIa MOJb30BAHUS XUMHUYECKOW MOCYA0M
u J1a0opaTOpHBIM OO0OpYJOBaHHMEM, a TaKXKe IpaBuWila OOpalleHHs C BelleCTBaMU B
COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIITOJIHEHUIO Ja00PATOPHBIX XMMHUUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUN 3KCIEPUMEHT
(mpeBpallleHHsT OpraHMYeCKUX BEIECTB MPH HArpeBaHUU, MOJYyYEHHE STUICHA U HU3y4YCHHE
€ro CBOMCTB, KaYECTBEHHBIE PEAKIIMM OPraHMYECKHUX BEIECTB, JEHATypauus OENKOB IpHU
HarpeBaHW{, IBETHbIE pEaKUUH OeNKOB) B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH MpU OOpalleHuH C BeUleCTBAaMM U J1abOpaTOpHBIM O00OpPYIOBaHUEM,
MPEICTaBIATh PE3YJIbTaThl XMMHMUYECKOTO JKCHEpUMEHTa B (opme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuil U GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3Y/IbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIU3UPOBATH XUMUYECKYIO0 MH(POPMAIIHUIO,
MOJIyYaeMYyI0 U3 Ppa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBod HHpopmanuu, MHTEpHET U
APYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COONIOAaTh TMPaBWIA SKOJOTHYECKH IEIeco00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOM NEATENbHOCTU B LIEJSAX COXPAHEHMs] CBOErO 3JI0pPOBbS U
OKpY’Karolllel MPUPOIHON CpeJibl, 0CO3HABATh ONMACHOCTH BO3/AEUCTBUS HA KUBBIE OPraHU3MbI
OnpeAeNEéHHbIX OPraHMYeCKUX BEIeCTB, MOHMMas cMmbica mnokazarens [I/JIK, mosicHaTe Ha
IpUMepax CHocoObl YMEHBIIEHHsS W MPEeAOTBpAILlEHUsS HMX BPEJHOTO BO3JCHCTBUS Ha
OpraHM3M YEeJIOBEKa;

JUTsL 00Y4YarOIKXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI: YMEHHE IPUMEHSITh
3HAaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/AX MMO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUI;

JUIA CIETBIX W CIA0OBUISIIUX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh penbedHO-
TOYEYHYIO CUCTeMY 0003HaueHuid JI. bpaiiist s 3anucu XuMudeckux Gpopmyir.

11 KIIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmas M HEOpraHUYecKas XUMHUSI»
OTPaXKAIOT:

C(OPMUPOBAHHOCTh MPEJCTABICHUI: O XWMHYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpPA, POJIM XUMHUU B MO3HAHHWM SBICHUN TPHUPOABL, B (POpMUPOBAHUHU
MBIIIUICHUSI U KYJAbTYPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHONW TIPaMOTHOCTH, HEOOXOJAMMOW ISt
pelIeHUs] MPAKTHYECKUX 3a7a4 M HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM Cpefie;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUK, KOTOpPAs BKIIKOYAET: OCHOBOIIOJIATAOLIUE
MOHATHS (XHMHYECKUN DJIEMEHT, aTOM, H30TOI, S-, P-, d- DJIGKTPOHHBIE OPOUTAIH ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BaJICHTHOCTH, AJIEKTPOOTPUIIATEIIBHOCTD, CTEIICHD
OKHCIICHHUS, XUMHUYECKas CBs3b (KOBaJCHTHAs, HWOHHAs, META/UIMYeCKasi, BOJOPOJHAs),
KpUCTaJUIMUECKasi pemiéTka, THUMBl XUMHYECKUX PEAKIUW, pPaCTBOp, DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJICKTPOJIUTAYECKAS TUCCOIUAIUS, OKUCIIUTEINb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW  peakluv, XUMHYECKOE pPABHOBECHE); TEOPUM M  3aKOHBI  (TEOpHs



ANEKTPOJUTUYECKON auccouuannu, nepuoandeckui 3axkoH JI. M. MengeneeBa, 3akoH
COXPaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALIEHUS SHEPTUU NPU XUMHUECKUX
peaKkuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUECKHUE 3HAHMS,
JeKalMe B OCHOBE IOHMUMAaHMS MPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SIBICHUM,
(dakToNOrMuecKue CBEIEHHMS O CBOMCTBaX, COCTaBe, IIOJIyYeHUH U Oe30MacHOM
UCIOJIb30BAHUN BAXKHEWIIMX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NEeSITEIbHOCTH YEJIOBEKa;

cOpPMUPOBAHHOCTh ~ YMEHHUHM  BBISIBISITH  XapaKTE€pHblE  MPU3HAKM  IOHSITHUMH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMHCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPALCHHI];

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJICHUS
dbopMyn BelIeCTB M YpaBHEHUN XHMHMYECKUX pEaKLUUH, CUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u tpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHX BellecTB (yrapHblil ras,
YIJIEKUCHBIN ra3, aMMHaK, raméHas U3BeCThb, HeraméHas U3BECTh, IUThEBAs COJAA, MUPUT U
Jpyrue);

c(OpPMUPOBAHHOCTh YMEHHH OINpeNeisTh BaJEHTHOCTh M CTENEHb OKHCIEHUs
XUMHMUYECKUX OJJIEMEHTOB B COEJUHEHMSIX Pa3JIMYHOTO COCTaBa, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHAas, MOHHAsA, METaJNINYeCKasi, BOJIOPOJHAS) B COCUHEHMSIX, TUIl KPUCTAIIIMYECKON
pPEeIIETKM KOHKPETHOrO BellecTBa (aToMHasi, MOJIEKYJSpHasi, WOHHAs, MeTalsIn4yecKas),
XapakTep cpe/ibl B BOJAHBIX pacTBOpPaxX HEOPraHUUECKUX COEAMHEHUN;

cOpPMUPOBAHHOCTh YMEHUH YCTaHaBIWBATh MPUHAAJICKHOCTh HEOPraHUUYECKUX
BELIECTB 110 UX COCTaBY K OIpe/IeIEHHOMY KJlacCy/TpyIiiie COeIMHEHUH (IIPOCThIE BELIeCTBa —
MeTaJlJIbl 1 HEMETaJlJIbl, OKCH/Ibl, OCHOBAHMSI, KUCIOTbI, aM(POTEPHbIE TUAPOKCUIbI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHUN pacKpbIBaTh CMBICT Mepuoaudeckoro 3akona J[. U.
MenneneeBa M JEMOHCTPUpPOBATb €ro CHCTEMAaTHU3UPYIOLIYI0, OOBSCHUTEIBbHYI0 U
MPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JIIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuonos [lepuonnyeckoil cuCTEMbl XMMHUECKUX 371€MEHTOB /.
W. MenneneeBa, UCHIOJB3YsSI MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUYECKUE
YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX
COEMHEHUH MO nepuojaM U rpynmnam [leppoandeckoi CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB /1.
N. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHMM XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEILIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKAATh CYILECTBOBAHUE
TFEHETHYECKON CBSI3M MEXJY HEOPraHMYeCKMMM BELIECTBAMU C IIOMOILBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

c(OpMHUPOBAHHOCTh YMEHHS KIACCUPUIMPOBATH XUMUYECKUE PEAKIIMH TI0 PA3TUIHBIM
NpU3HaKaM (YHCIy W COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY J(QEKTy peakiuw,
U3MEHEHUIO CTENEHEM OKHUCIEHUS DJIEMEHTOB, OOpaTUMOCTH pEakUUu, Yy4acTHIO
KaTaamsaTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPAaBHEHMSI PpEaKUUH pPA3IMYHBIX THIIOB,
MIOJIHBIE W COKpAIICHHBIC YPaBHEHHS pPEaKIMii MOHHOTO OOMEHa, yYHWTHIBasl yCIOBHUs, NpPU
KOTOPBIX 3TH pEaKLUu UAYT JO KOHLA;

c(OpMUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKLUU, MOJATBEP)KIAIONINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKHUX BELIECTB, pAClO3HABATh OINbBITHBIM IYyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c¢(OpMHUPOBAHHOCTh yYMEHUMI pacKpbIBaTh CYLIHOCTb OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEAKIUN MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajaHca 3TUX
peakumii;



c(OPMUPOBAHHOCTh YMEHUM OOBACHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKON peakIiuu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMELIEHUS] XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHewHero Bo3aercTeus (mpunuui Jle lllarense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOILECCHI, JEKAUIUE B
OCHOBE  IPOMBIIUIEHHOTO  MOJyYE€HUS  CEpHOM  KUCIOThI, aMMuaka, a  TaKxke
c(OpPMUPOBAHHOCTh TMPEACTABICHUNH 00 OOIIMX HAayYHbIX NPUHLIMIAX M 3KOJIOTHUYECKUX
npo0ieMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIUMCIECHUSI C MCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi J10Jisl BELIECTBA B PacTBOpPe», OOBEMHBIX OTHOLIEHUIN ra3oB MPU XUMUYECKUX
peaxkuusix, Macchl BELECTBA WM 00bEMA T'a30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEAaKIMU BELIECTB, TEIJIOBOTO 3((deKTa peakuu Ha
OCHOBE 3aKOHOB COXpPaHEHHs MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUHN COOJIIONATh MPaBUiIa MOJb30BAHUS XHUMHUYECKOUW MOCYA0M
U J1a0opaTOpHBIM O00OpYJOBaHHMEM, a TaKXe IpaBuWia OOpalleHHs C BelleCTBaMU B
COOTBETCTBUU C MHCTPYKLMSIMHU T10 BBIITOJIHEHUIO Ja00PATOPHBIX XMMHUUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh U BBINOJHATH XUMHYECKUN SKCIEPUMEHT
(pasznokeHue MepoKcHJa BOJOPOJa B IMPUCYTCTBUU KaTaau3aTopa, OIPEIENIEHHUE Cpelibl
pacTBOpPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO HWHAMKATOpa, BIUSHUE pPa3IMYHbIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH peakiuu, peakiud HOHHOTO OOMEHa, KauyeCTBEHHbIE
peakuuu Ha cyiabdar-, KapOOHaT- M XJIOPUI-aHHOHBL, Ha KAaTHMOH aMMOHUS, pEUIeHHE
AKCIEPUMEHTAIbHBIX 3a1a4 mo TemaMm «Mertamibs» u «Hemeramibl») B COOTBETCTBHM C
MpaBUJIaMUd TEXHUKH O€30TMacHOCTH TMpHU OOpalleHHH ¢ BEHIeCTBAMH W J1a00PaTOPHBIM
0o0opy/i0BaHUEM, NPEACTABIATH PE3yIbTaThl XMMHUECKOIO SKCIEPUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOUIMX peakUUid MU (OpMYyIUpOBATh BBIBOJABI HAa OCHOBE JTHUX
pe3yNbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIU3UPOBATH XUMUYECKYI0 MH(POpPMALHIO,
MOJIyYaeMYyI0 M3 pa3HbIX HMCTOYHUKOB (CpelcTBa MaccoBOM KOMMyHHKanuu, MHTepHer u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOIONATh TMPaBWIA SKOJOTHYECKH IEIeco00pa3HOTO
MOBEACHUSI B OBITY U TPYAOBON NEATENbHOCTU B LIENAX COXPAHEHMs] CBOErO 3JI0pPOBbSI U
OKpY’Karolllel MPUPOTHON CpeJibl, 0CO3HABATh ONMACHOCTH BO3/AEUCTBUS HA KUBBIE OPraHU3MbI
ONpENENEHHBIX BeEIIEeCTB, NOHMMAas cMbica mnokasarens IIJIK, moscHATe Ha mnpumepax
CIOCOOBI YMEHBIIEHUS] W NPENOTBPALLEHHUS] WX BPEAHOrO BO3JEHCTBUS HAa OPraHU3M
YEJI0BEKA;

U1 0Oy4aroLUXcs ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbSl: YMEHUE MPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/AX MMO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUI;

UL CTETBIX M CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh penbedHO-
TOYEYHYIO CUCTeMY 0003HaueHuid JI. bpaitmst s 3anucu XuMudeckux GpopmyiL.



TEMATHUYECKOE IIJIAHUPOBAHHUE 10 KJIACC

Ne n/m HaunmeHoBaHHe pa31es 0B H TeM NPOrpaMMbl KosuuecTBo yacos
Bcero KonTtposbHbie padoTbl IpakTHyeckne padoThbl
Pa3nien 1. Teopernyeckue 0CHOBBI OPraHNYecKOi XUMHH
1.1 IIpeamer oprannyeckoid xumuu. Teopus cTpoeHHs. 3
opranndeckux coegunenuid A. M. Byrneposa
HWroro no pasueny 3
Pa3nen 2. YriieBoaopojast
2.1 TIpenenbHbIe yrieBo10POIbl — ANKAHbI 2
2.2 HenpenenbHble yriieBogOpOIbl: ANKEHbI, aJIKaJUECHBI, 6 1
AJIKAHBI
2.3 ApoMaTHYeCKHE YTIEBOJOPOIbI 2
2.4 TIpuponHbie HICTOYHUKH YTIIEBOIOPOIOB U UX 3 1
nepepaboTKa
Hroro no paszneny 13
Pa3nen 3. Kucsiopoacosep:kaiue opranuieckue coeIuHeHus
3.1 Crouptsl. enon 3
3.2 Anbaeruzsl. Kap6oHoBbie kuciaoTsl. CroHbIE dGUPHI 7 1
33 Vri1eBos1 3 1
Wroro no paszueny 13
Pa3znen 4. A3oTcoaepiauiyue OpraHnyecKue coeTHHeHus!
4.1 ‘ AmMuHBL. AMUHOKHCTOTHI. benmkn 3 ‘
Hroro no pazneny 3
Pa3nien 5. BoicokomoJieKyJIsipHbIe COeIHHEHUS
5.1 ‘ ITnacrmaccsl. Kayuyku. Bomokna 2 ‘
Wroro no paszueny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 2




11 KJIACC

Ne n/mt HaumeHoBaHue pa3aesioB U TeM NPOrPaMMbI KosuuecTBo yacos
Bcero KoHTpobHbIe padoThI IpakTHyeckne padoThbl
Pa3nien 1. Teopernyeckue 0CHOBbI XHMHH
1.1 Crpoenue aromMoB. [lepronuueckuii 3aKoH U 3
Ilepuonuueckas cucreMa XuMUYeCKHX sneMenToB . M.
Menneneesa
1.2 Crpoenue BemiecTBa. MHOroo6pasue BeIecTs 4
1.3 XUMHUYECKHE PeaKLuu 6 1 1
Wroro no pazzueny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 Meranst 6 1
2.2 Hemeramnst 9 1 1
2.3 CBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB 2
Wroro no paszueny 17
Paznen 3. Xumus u ;KMU3Hb
3.1 ‘ XHUMUS ¥ KU3HDb 4
Wroro no paszeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYUEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OctpoymoB WU.T'., Cnankos C.A., AKuHOHEpHOE
obmectBo «M3narenbcTBo «IIpocBerieHue

» Xumus, 11 kmacce/ I'abpuensa O.C., OOIIeCTBO ¢ OTpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPO® Ay; Akmoneproe oo6mmectBo «M3narensctBo «IIpocBemenner»

METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
INabpuensn O.C. Xumus. 10 kiace. bazoBblil ypoBeHb. [IpoBepouHbie 1 KOHTPOJIbHBIE PAOOTHI.
Axuunonepnoe o6mectBo "[Ipocsemienue".
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