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HNOACHUTEJBHASA 3AIIUCKA

Jannas pabGouass mporpamma ydeOHOoro mpenmera «Xumus» st 10-11  kmaccoB
pa3zpaboTaHa B COOTBETCTBHH C:
1. ®denepanbHBIM TOCYIAPCTBEHHBIM 0Opa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETo
oOpa3oBanus / npuka3z MuHuctepcTBa obpa3zoBanus U Hayku Poccuiickoit ®enepamyu ot 17
nekabpss 2010 roma Ne 1897 «OO6 yrBepkaeHun ¢eaepaibHOTO TOCYIapCTBEHHOTO
00pa30BaTEIBHOTO CTaHIapPTa OCHOBHOTO O0IIETO 00pa30BaHUs»;
2. ®enepanpHO pabouelt mporpaMMoil CpemHero oomero oopasoBanus. Xumus (mis 10-11
KJIacCOB 00pa3oBaTeNbHBIX Oprann3anuii) — Mocksa, 2023;
3. Xwummsa. 10 xmacc: yueOHuUK g oOmieoOpaszoBar. opranmzamuii  O.C.I'abGpuenss,
N.I".OctpoymoB, C.A.CrnaakoB — 5-¢ u3nanue nepepadorannoe M. Ilpocsemenne, 2023 — 175
CTp.
Xumus. 11 knacce: yaeOHuK 11 oomeoOpa3osat. opranuzanuii I.E.Pym3utuc, @.I".Oepaman,—
2-e uznanne M. [Ipocsemenue, 2016. — 223 c.
4. OcHOBHOI 00pa3zoBaTeNbHON HporpamMmoi cpemnero obmiero oopazoBanus (10-11 kimaccern)
MBOY «PomHHUKOBCKas MIKOJIa-THMHA3ZUSI;
5. Ionoxenuem o padoueit mporpamme (PI'OC-2021).
Cpox peanuzanuu nporpammbl — 2023-2024 yaeOHBIH TO/I.

[IporpaMma o XMMHH Ha YpOBHE CpeHEro 001ero oopazoBanusi pazpadboTaHa Ha OCHOBE
®denepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit Deaeparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUsS (hemepalibHO 00pa30BaTEeIbHOM MPOTPAMMEI CPEIHETO
obmero o6pazoBanust (POIlI COO), mpencraBieHHbIX B DepepalbHOM TOCYAaPCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom KoHuenimu npenopaBaHusi yueOHOTO IpeaMeTa
«Xumusi» B o0pa3oBaTelbHBIX oOpraHu3aiusax Poccuiickoit dDenepanuu, pean3yrOIMNAX
OCHOBHBIE 00pa3oBaTeIbHbIE MPOrPAMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bocnutanuss B Poccuiickoit @Penepamuu Ha nepuon g0 2025 roma» (Pacnopsixenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOMOB K pa3paboTKe MporpaMMbl 1O XUMHH, K OIpEIeIeHUI0 o0Iei
CTpaTeruu OOydYeHHsI, BOCIIUTAHHS U Pa3BUTHS O0YJarOIIUXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«Xumus» s 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHIENTYajbHbIE MOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNieH, COJIEp)KaHHs, pPE3ylbTaTOB OOydYeHHsS U
TpeOOBaHUH K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe o0pa3oBaHHMe, TOJIy4yaeMO€ BBITYCKHHUKaMU  001e00pa3oBaTebHOM
OpraHu3alluy, SBISETCS HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepIIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBBIX
LEHHOCTEH, NPUCYIIUX LEIOCTHON CHUCTEME XHMHUYECKOro o0pazoBaHHA. OTH LEHHOCTH
KacalTcsd MO3HAHMUSA 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHMSI U OOLIEH KyJIbTYpPbI
YelloBeKa, a TakKe OHKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
NPUPOJHOH cpene. PeanusyeTcs xumuyeckoe oOpa3oBaHue 00y4aroIUXCs HA YPOBHE CPEIHETO
o01rero oO6pa3oBaHusl CpeCTBAMHU Yy4eOHOTrO mpeameTa «XUMHUsS», COJAEpKaHNUE U MOCTPOEHUE
KOTOPOTO ONpEJEICHbl B MPOrpaMMe [0 XUMHUU C Y4ETOM CHeUU(PUKH HAyKd XUMHH, €&
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTEPHAILHOM KU3HU OOIIECTBA, a TAKXKe ¢ YUETOM OOIIUX
Lesael ¥ MPUHILMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0IIEro
oOpaszoBanus B Poccuiickoit denepanuu.

XuMHsI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJib B COBPEMEHHON
LIMBWJIN3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepuaibHON KyabTypbl. OHa BHOCHT CBOM BKJIQJ B



(opMHUpOBaHKE PALIMOHAIIEHOTO HAYYHOT'O MBILIUICHUS, B CO3/JaHUE I[EJIOCTHOTO NpEeACTaBICHUS
00 OKpYXaroIleM MHpPE KaK O €IMHCTBE MPUPOIBI M YEI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMHU
Ha OCHOBE ITOHMMAaHHs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpPA, OCO3HAHUS B3aHMOCBS3H
MEX]y CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XUMHsA CTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOH KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KHM3HM KakJoro wieHa oOmiectBa. CoBpeMeHHash XMMHMs KaK HayKa CO3HMJATesIbHasl, KaK HayKa
BBICOKMX TE€XHOJIOTMH HaIlpaBjIeHa Ha pellleHue I100aJbHBIX MpoOJeM YCTOWYMBOTO pPa3BUTHUS
YeJI0OBEUECTBA — CBIPbEBOM, SHEPreTUYEeCcKOM, NHIIEBOM, 3KOJOrMYECKOW Oe30MacHOCTH MU
OXpaHbI 370POBbS.

B cootBeTcTBHMM ¢ OOmMMMHU IEISIMH M TPUHIMIIAMH CPEIHETO OOIIEeTro 00pa3oBaHUS
conepxanue npeameta «Xumus» (10-11 kimaccsl, 6a30BbIii ypOBEHb N3YUEHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIUEKYJIbTYPHYIO MOJTrOTOBKY OOy4arolmuxcs, HEOOXOAMMYI0 UM s
BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYyMA,
NIPOJOJDKEHH 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMH  peMeTa «XUMUS» SBIAIOTCA 0a3oBble Kypchbl — «OpraHnuyeckas
xuMus» U «OO011ast 1 HeopraHuYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEPKAHUSA KOTOPBIX
SBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUN IO HEOPTaHUYECKOH XUMHH (C BKITIOUEHUEM
3HaHUW U3 OOIIEH XMMHM) U OpraHu4YecKol XuMuu. @OopMUpOBaHUE JAHHOW CHCTEMbI 3HAHUMN
IpU M3y4YEHHUU IperMeTa 00ecCHeunBaeT BO3MOXHOCTh PACCMOTPEHHS BCETr0 MHOI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpyxTypa conepxkaHus KypcoB — «Opranuyeckast Xumus» 1 «OO011as 1 HeopraHuueckas
XUMHUs» cHOpMUpOBaHA B IIpOrpaMMe 10 XUMHHM Ha OCHOBE CHCTEMHOTO IOAXO0Ja K U3YUYECHUIO
yueOHOro Marepuaja U OO0YCJIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEACIIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHH BEIIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX COCAUHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX M DIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenus 00 u3yyaeMbIX B Kypce BELIECTBAaX HAlOTCSd B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMYECKM AaKTHBHBIX COEIMHEHHMHA. B Kypce OpraHmdeckoil XMMHMHU TMOIYy4YaroT
pa3BuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOrO OOIIero o0pa3oBaHHs IepBOHAYaJIbHbIC
NIPEJCTABICHU O XMMHUYECKOH CBSI3H, KJIacCU(UKALMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

Ilon HOBBIM yrioMm 3peHus B mpeamere «XuMHUs» 0a30BOr0 ypoOBHS paccMaTpUBAETCS
U3YyYEHHbIII Ha YypOBHE OCHOBHOTO o0OmIero oO0pa3oBaHMs TEOPETUUYECKUNH MaTepuan Hu
(akTOJIOTMUECKUE CBEICHHS O BEIIECTBAX M XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XMMHUs» O0y4aroIIUMCS MPEIOCTaBISIETC BO3MOXKHOCTb OCO3HATh
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOLIETEOPETUUYECKUX U METOAOJOTMYECKHX TMO3ULUM,
rIIy0Ke TOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIMIA 3TOro 3akoHa — OT 00oOImaromei o
OOBSCHSIIOIIEH U MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOKWCTBAX U
IIPUMEHEHNH, a TAKKE O XUMUYECKHUX PEAKLMIX, NX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercas B Kypcax 10 m 11 KkmaccoB dsineMeHTaMM  COAEp)KaHHSA, HMEIOIIHUMU
KYJIbTYPOJIOTMYECKMM M TPUKIATHOW XapakTep. OTU 3HAHUA CIIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSA3U XMMHMM C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B II03HABATEIbHOU U
MPAKTUYECKON JEATENIbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHMS K IPOLIECCY
TBOPYECTBA B 00JACTU TEOPUM M MPAKTHUUECKUX MPHIOKEHUH XUMUH, IOMOTAIOT BBITYCKHUKY



OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOIeMaX, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh HH(POPMAIUIO U TPUMEHATH € NIl IMOTIOJTHEHUSI 3HAHWUN, PEIICHUS
MHTEJJIEKTYaJbHBIX M 9KCIEPUMEHTAIBHBIX HCCIeI0BaTeNbCKUX 3a/1ad. B 1eiaoMm conmepikanue
yueOHoro nmpenMera «XUMHs» TaHHOTO YPOBHS U3yU€HHUsI OPUEHTHPOBAHO HAa ()OPMUPOBAHUE Y
00yJaromuXcsi MUPOBO33PEHUECKONH OCHOBBI JIJISI TIOHUMAaHUST (PMIOCOPCKUX HICH, TAKUX KaK:
MaTepHaJbHOE €IUHCTBO HEOPraHMUYECKOr0 M OPraHU4YeCKOro Mupa, 0OyCIIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM HKCIIEPUMEHTA
U pEIICHUs] TMPOTHBOPEYUN MEXIYy HOBBIMU (haKTaMU M TEOPETUYECKUMH MPEANOCHITKAMH,
OCO3HAHHE POJIM XMMHUHU B PEIICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke MmpobiieM cOepekeHus
SHEPIreTHUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B muane pemieHust 3amad BOCHUTAHMS, PA3BUTUS M COLMAIM3ALMU  O0y4arOUIUXCA
MPUHATBIE TPOrPAMMOM MO XUMHUHU MOAXOAbl K OINPEACICHHUIO COAEpPXKAHUS U IMOCTPOCHHUS
mpeaMeTa MpeIycMaTpuBalT (JOPMHUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX JCUCTBHN, UMEIONTUX
0a30Boe 3HAUEHHUE I PA3IUYHBIX BUJIOB JESATEIBHOCTH: pelleHus pobiieM, OUCKa, aHaIu3a U
0o0paboTku HWHPOpMAIUH, HEOOXOMUMBIX [JII TMPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCIIE0BATEIBCKOM ICSITEIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMHH.

B nmpakTtuke npenosaBaHus XUMHUHM KaKk Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, Tak U
HAa YpPOBHE cpeaHero oOmero o0pa3oBaHus, TpU ONPEACICHUH  COAepKATEIbHOU
XapaKTePUCTUKU I1IeJIed W3y4eHHs] TMpeaMeTa HarpaBiICHUEM TMEPBOCTENIEHHON 3HAYMMOCTH
TPaAULIMOHHO Tpu3HAETCs (GOPMUPOBAaHHWE OCHOB XUMHYECKOW HAyKd Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUECKOW JESITEJbHOCTH YEJOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKON TOYKM 3pEHUS TakoOW MOIXOd K
ONPEJIETICHUIO LIeNICH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHo JTaHHOW TOYKE 3PEHHS TJIABHBIMU IIEJISIMU WM3Y4YCHUS MpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) stBASIFOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYECKHMX 3HAHMW KaK BaKHEUIEH COCTABISIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkaT KIIOYEBbIE MOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHH XHUMHUH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHWUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJIICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX TO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX JJIsl MPUOOPETEHUsI YMEHHUI OpUEHTHPOBATHCS B
MUpE BELECTB U XUMUUYECKHUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUUECKON U
MMOBCETHEBHOM KN3HH,

® pa3BUTHE YMEHHH U CHOCOOOB [EATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTA, COOJIFOJCHHEM TMpaBui 0OE€30MacHOTO
oOpalleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepkatesibHasi XapaKTepUCTUKa 1eJie U 3ajay U3y4eHHs IpeIMeTa B
MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IMPHOPUTETAMU
B CHCTeMe cpeaHero oodmiero ooOpaszoBanusi. CeromHss B MpeEnoJaBaHUUM XUMHUU B OOJbIel
CTEMEHU OTAAETCS TPEANOYTCHUE NPAKTUYECKOM KOMIIOHEHTE COJACpKaHUs OO0ydeHus,
OPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKAa OO0IIe00pa3oBaTeNbHOM — OpraHU3aluH,
BIIQJICIONIET0 HE HAOOpOM 3HAHMIA, a (PYHKIHMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIIOCOOAMU H
YMEHUSIMA aKTUBHOTO TMOJYYEHUS 3HAHUW U MPUMEHEHHS UX B PEATbHOW JKU3HH ISl PEIICHUS
MPAKTUYECKHUX 3a]1a4.



B cBi3u c¢ 3TUM 1npH H3yuyeHMM mpeaMeTa «XUMHUS» JOMHUHHUpPYIOILee 3HayeHHe
nprOOpETaIOT TaKUE LEIH U 3a/1a4H, KaK:

ajanrtanys  OOydJarommMXcsi K  YCIOBHSIM — TUHAMHYHO  Pa3BHBAIOMIETOCS  MUDA,
(GbopMHpOBaHHE MHTEIUVICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K C€aM0OOpa30BaHMIO,
COTPYIHHUYECTBY, CaMOCTOATEIBHOMY TPHHATHIO TPAMOTHBIX pEIICHHA B KOHKPETHBIX
KM3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U X IIPUMECHECHUEM;

¢dopmupoBaHHe y OO0y4aromMXcs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATBHOE 3HAUCHHE /ISl PA3IMYHBIX BHJIOB JIEATEIHHOCTH: PEIIECHHUS podiem,
MOUCKa, aHajau3a W o0paboTkum uHOOpPMANUU, HEOOXOMMMBIX [JIi TPHUOOPETCHHs OIbITA
JEeSITEeIbHOCTH, KOTOpasi 3aHMMAET BaXKHOE MECTO B MO3HAHUU XUMHHM, a TAKKe JUIS OLIGHKU C
MO3HIIMN YKOJIOTHIECKOI 0€30IIaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKHUX TPOIIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIHYIO Cpeay;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaronmxcs: CHOCOOHOCTH CaMOCTOSITEIbBHO TPHOOpPETaTh HOBBIE 3HAHUSA 10 XUMHUU B
COOTBETCTBUHM C )KM3HEHHBIMHU MOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHbIE HH(OPMAITMOHHBIE
TEXHOJIOTHH ISl TIOMCKA M aHAIN3a Y4eOHOM M HayYHO-TIOMYJISIPHON HH(GOPMAIIH XUMHYECKOTO
COJICPIKAHHS;

(bopMHUpOBaHKE U Pa3BUTHE Y 00YYAIOLIMXCS aCCOLMATHBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HAOIOaTeIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAHWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOyJaromuxcs YOexIEHHOCTH B TYMAaHHCTHYECKOW HANpPaBICHHOCTU
XUMHW, €€ BaXHOW pONM B  PEHICHWHM IJO0ANBHBIX  TpoOJeM  parMoOHAIBHOTO
IIPUPOJIOIONB30BAHNS, MOIMOJHEHHUS SHEPreTHYECKHMX PECYpCOB U COXPAaHEHHs NPHUPOIHOTO
paBHOBECHUS, OCO3HAHHS HEOOXOIMMOCTH OEpeXKHOTO OTHOIIEHHUS K TPUPOAEC M CBOEMY
3II0POBBIO, & TAK)Ke MPUOOPETEHUS OIBITa UCTIOIB30BAHUS TIOYYCHHBIX 3HAHUN JIUIST TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUUYECKHUMH SIBICHUSMHU.

B yueOHoM mnane cpemHero oOmiero o0pa3oBaHUs MPEIMET «XUMH» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHON 00sacTi «ECcTeCTBEHHO-HAYYHBIE ITPEIMETHD.

OO1miee 4nciI0 4acoB, OTBEAEHHBIX Ul M3YYECHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHErO
oOuiero obpaszoBanusi, coctapisieT 68 vacoB: B 10 knmacce — 34 yaca (1 yac B Henemo), B 11
Kacce — 68 yacos (2 yaca B HezleHO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeT opraHnueckor XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYECHHH
HOBBIX BEIIIECTB U MaTepUalioB. Teopus CTpOEHHs OpraHndeckux coenuHenuid A. M. bytieposa,
e€ ocHOBHbIC monoxkeHus. CTpyKTypHbIe (DOPMYIBI OpPraHMYECKHUX BemiecTB. ['omoinorus,
n3oMepusi. XUMHYECKasi CBSI3b B OPraHMUECKUX COSAUHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o  iaccudukamuu  OpraHMdyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKHX COEIUHEHUN (cHcTeMaTHuecKas) M TpHUBHAJbHbIE Ha3BaHUS BaKHEHIIMX
MPEICTABUTENEH KITACCOB OPTaHUYECKHUX BEIIECTB.

DKCIEpUMEHTAJIbHbIE METObl U3YUYECHHs BELIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3liaMyd OpPTaHWYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJICITUPOBAHUE MOJICKYI
OpTraHWYECKHX BEIIECTB, HAONIOJACHUE ¥ OINKUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEeBPAIEHUIO0 OPraHMYECKUX BEIIECTB NPU HArpeBaHuu (TaBJIeHHe, OOyTIIMBaHHE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH psaja. MeTraH W 3TaH — mOpocTelime
MPEICTAaBUTENHN alIKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peakuuu 3aMelleHus |
TOPEHUs ), HAXOKIEHUE B MIPUPO/IE, TIOTyUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUI psil. DTUIIEH U MPOMMIEH — MPOCTEHUIINe
MPEICTAaBUTEIN aJKEHOB: (DU3MYECKHEe W XHWMUYECKHE CBOWCTBA (peakuuud THIPUPOBAHWS,
raJOreHUPOBAHUS, THIPATAIIUHU, OKUCJICHHS ¥ TIOJTUMEPHU3AIINH ), TTOJIYYCHUE U IIPUMECHECHHE.

Anxanuensl: OyragueH-1,3 u MeTunOyraaueH-1,3: cTpoeHHE, BaKHEHIINE XMMHYCCKUE
cBoMcTBa (peakuus noaumepusauun). [lonydenre CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psa. ALETUileH —
MPOCTEHIINIA MPEJCTaBUTENb aIKUHOB: COCTaB, CTPOEHUE, (PU3HUECKHe U XMMUUYECKHUE CBOWCTBA
(peakiuu TuAPUPOBAHUS, TATIOTCHUPOBAHUS, TUPATALINH, TOPEHHUS ), TOTYICHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE U XHMUYECKHUE CBOWCTBA (peakiuu
TJIOTEHUPOBAHUS W HHUTPOBAHMS), MOJyUCHHE W TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKue ceolcmea (peakyuu 2ai02eHUpoO8anUs U HUMPOBAHUs), NOJyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTMyeckas CBsI3b MEXKIY YIVIEBOAOPOJAMH,
MPUHAJICKALIMMHU K Pa3JIMYHBIM KJaccaM.

[IpupoaHbie UCTOYHHUKU YTIeBOAOPOAOB. [Ipupoansiii Ta3 u MonyTHbIE HEDTSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mniepepaboTku He(THU: TEPEeroHkKa, KPEeKUHT
(TepMHUeCKU, KaTanmuTHUeCKuil), mupoiau3. [IponykTsl nepepaboTku HeTH, UX IPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yroib M MPOAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIbHbIE METO/bl U3YYECHHS BELIECTB M WX NPEBPALICHUI: O3HAKOMIIEHHUE C
o0pa3liaMu TIacTMAcC, KaydyKoB U pe3uHbl, KoJuteKiun «HedTe» u «Yronb», MoAenupoBaHue
MOJICKYJI YTJIEBOJOPOJOB W TaJOr€HOMPOU3BOIHBIX, TMPOBEICHUE NPAKTUYECKON pPabOThI:
MOJIy4EHHUE STUIICHA U U3yYEHUE €ro CBONCTB.

Pacuérnebie 3amaun.




Bblunciienuss mo ypaBHEHHMIO XHUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJHOTO BELIECTBA WJIM HPOAYKTAa PEaKIMM MO HU3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamme opranHudecKue coelMHeHU s

[IpenensHble ONHOATOMHBIE CHUPTHL. METaHON W ASTAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakluu C aKTHMBHBIMU METaJJlaMH, TaJIOT€HOBOJIOPOAAMU, TOPEHUE),
IpuMeHeHHe. BogopoiHbIe CBA3HM MEKIy MOJIEKyJaMu CIUpPTOB. JlelicTBUEe METaHOIa U 3TaHOJIa
Ha OpraHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHL. IDTWICHIJIMKOIb W TJIMLEPUH: CTpOCHHE, (U3MUecKue Hu
XMMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOUYHBIMUA METaNIaM1, KaUECTBEHHAs pEaKLMsl Ha
MHOTOaTOMHbIe crnupThl). JlelicTBUe Ha opraHu3Mm denoBeka. [IpuMeHeHue riaunepuHa u
STHJICHIJIUKOJIS.

@deHoN: CTpPOCHHWE MOJEKYbl, (U3MUYECKHe U XHWMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue ¢enona.

Anpaerunpl M kemowuwl. DopManbIeruj, aueTadbAerul: CTpoeHue, (u3nYecKkue u
XMMHUYECKHE CBOWCTBAa (pEakUUU OKHUCJIEHUS M BOCCTAHOBJICHHUS, KAayeCTBEHHBIE PEAKLUM),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHAsl KUCJIOTHI:
CcTpoeHue, Pu3nyecKkre 1 XMMHUIECKHUEe CBOMCTBA (CBOMCTBA, OOIIME JJIsI KJacca KUCIOT, peaKIus
stepuukanmu), mnomydyeHue U npuMeHeHue. CTeapuHOBasi M OJEHMHOBAs KHUCJIOTHI Kak
MPEICTABUTEN BBICIINX KapOOHOBBIX KHCIIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE JTEHUCTBHE.

CrnoxHble 3QHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsr. I'maponus xupos. [Ipumenenne xxupoB. buosornaeckas poib KUPOB.

VYrieBonpl: cocTas, Kiaccuukaius yriieBoaoB (MOHO-, M- U monrcaxapusl). [moko3a —
IPOCTEHUIINIA MOHOCaxapua: OCOOCHHOCTH CTPOEHHS MOJICKYJbl, (U3UUYECKUE M XUMHUYECKHUE
cBoiicTBa (B3aumosneiictBue c¢ ruapokcuaoM Mmenu(ll), okuciaeHne amMMuadyHBIM PAcTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHWE, OpOXKEHHE TIIIOKO3bI), HAXOXJICHHE B TPUPOJIE,
npuMeHeHue, ouonorndeckas posib. dorocunres. Opykro3a Kak H30MEp IIIIOKO3bI.

Kpaxman u nemitronosa kak npupoaHbsie noaumepsl. CTpoeHHe Kpaxmana U IeJIIH0I03bI.
Ou3nyeckue 1 XUMUYECKHe CBOMCTBA KpaxMalia (TUAPOIU3, KaueCTBEHHAs pEaKLUs C HOJOM).

OKCHepUMEHTAIbHbIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUI: NpPOBEICHUE,
HaO/I0/ICHWE M OINHCaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peaKknMyu OJHOATOMHBIX CIUPTOB (OKHcIeHHe 3TaHosa okcugoM Mmenu(ll)), mMHOroaToMHBIX
cnupToB (B3auMoaelcTBue rmuepuHa ¢ ruapokcuaoM menu(ll)), anpnerunoB (okucieHue
aMMMa4dHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3aumoneicTBue
KpaxManaa ¢ HOJOM), IPOBEJCHHE NPAKTUUYECKOH paboOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3agaun.

Bbluncienuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYecTBa
HCXOJHOTO BELIeCTBa WJIM MPOAYKTa PEaKIUH MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

AzoTcoaepikaliie OpraHn4eckue CoeAMHEHUS.

AMUHOKHUCIOTBI Kak am¢oTepHble OpraHuyeckue coeauHeHus. Dusnueckue U
XMMHUYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha NpuUMepe TIJHlKHA). buojoruueckoe 3HaueHHe
aMHUHOKHCIOT. IlenTuaml.



benku kak mpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUuHas U
TPETUYHAsI CTPYKTypa OeiakoB. XUMHUYECKHE CBOWCTBA OCJIKOB: TUIAPOJW3, JCHATypalus,
KaueCTBEHHBIE PEaKIuu Ha OEJIKH.

DKCcTepUMEHTAIbHBIE METOJIbI M3YUEHHUsl BEIIECTB M WX NpPEBpalleHHi: HAOIIOIEHUE U
OMHCAaHUE JCMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OCJIKOB NpPHU HArpeBaHWUU, IIBETHHIC
peakIuu OeJIKOB.

BricokomosieKyJIsIpHbIE COeANHEHUS

OCHOBHBIC TIOHATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpPU3alUU, CpefHsAs MoJIeKyaspHas macca. OCHOBHbIE
METO/bl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUI — OJIMMEpU3alus U MOJUKOHICHCAIIHS.

DKCIEPUMEHTAJILHBIE METObI U3YYCHHS BEIICCTB M WX NMPEBpANICHUN: 03HAKOMJICHHUE C
o0pa3laMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIIOKOH, TJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MexXnpeaIMeTHBIX CBS3€U MPU M3YyYEeHUU OpraHuveckor xumuu B 10 kmacce
OCYIIIECTBIISIETCS Yepe3 HCIIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSITHHA, TaK U
TIOHSITUH, SBISIOMINXCS CUCTEMHBIMHU JIJIS1 OTJICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHATHS: SBJICHHE, Hay4HbI (akT, TUIOTEe3a, 3aKOH,
TEOpHWs, aHajau3, CHUHTE3, KiIaccu(uKalus, TMNepUOJUIHOCTh, HAONIOIEHHEe, U3MEpEHHe,
JKCTIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: MaTepusi, SJHEPIHsl, Macca, aToM, SJIEKTPOH, MOJIEKYJla, JHEPreTUYECKHUI YPOBEHD,
BEIIECTBO, TeIO0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PUINUCCKUE BEIMYMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIC BelecTBa (OCIIKU, YIIIEBOIBI, YKUPBI, (PEPMEHTHI).

I'eorpadus: MuHepasnbl, TOpHbIE TOPOIbI, MTOJIE3HbIE UCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorus: NuuIeBble MPOAYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJCTBA,
JIEKAPCTBEHHBIC U KOCMETHUYECKHUE MpernapaTsl, MaTeprajbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XHMHUH

XuMHueckuil snmemMeHT. AToM. Sapo aToma, H30TOMBL. DJEKTPOHHas 000JI0YKa.
DHepreTHYeCKHe YPOBHH, MOJAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anementsr. OCOOCHHOCTH
pacrpesieNieHus 3JIeKTPOHOB MO OpOUTAIsAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DeKTpOoHHAs! KOH(UTYpaLUs aTOMOB.

[lepuonnueckuit 3akon u Ilepmoamueckas cucrema Xumuueckux siemeHtoB /J[. W.
MenpeneeBa. CBs3p NEpUOAMYECKOrO 3akoHa U llepuonnueckoil cHCTEMBl XUMHUYECKHX
anementoB JI. 1. MenzeneeBa ¢ COBpEMEHHON TEOpHENl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IMPOCTHIX U CI0XKHBIX BEILIECTB
10 Tpynnam U rnepuojaM. 3Ha4eHHe NepUOJUIECKOro 3aKOHA B Pa3BUTUHU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. BHUABI XUMHUECKOM CBA3M (KOBaJIEHTHas
HeMoJIspHasl W TOJIApHas, MOHHAs, MeTajuiMyeckas). MexaHn3Mbl 00pa30BaHUS KOBAJIEHTHOM



XMUMUYECKON CBsI3U (OOMEHHBIM U JIOHOPHO-aKLENTOPHbIH). BogopoaHas cBs3b. BaneHTHOCTb.
DnexTpooTpuLaTebHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOrO U HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTBA. TUMBl KPUCTAITIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJIIMYECKON PEIIETKH.

[lonsiTue o gucnepcHeIx cuctemax. VICTUHHBIE U KOJUTOMAHBIE PacTBOpPbl. MaccoBas A0
BEIIECTBA B paCTBOPE.

Knaccupukauus Heopranmdyeckux coeauHeHuid. HomeHknatypa HeopraHudeckux
BelleCTB. |'eHeTHuecKkass CBSI3b HEOPraHWYECKHX BEUIECTB, MPUHAUIEKAMNUX K pPa3IUYHbIM
KJIacCaM.

Xumuueckasi peakius. Kimaccupukanuss XMMUYECKUX pEaKIMii B HEOPraHUYECKOW U
OpPraHMYECKOM XMMHUU. 3aKOH COXPAaHEHUS MAcChl BEIECTB, 3aKOH COXPAaHEHUsS U NPEBPAILECHUS
SHEPruM NpU XUMUUYECKUX PEaKIUX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inyHbIX (axTopoB. OOpaTUMble peakKIUu.
Xumunyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHUMHUYECKOI'O DPABHOBECHS.
[Tpunnun Jle latense.

Dnextponuruyeckas auccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOpOB BEIIECTB: KUCIIas, HEUTpabHasl, IEJI0YHAs.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIEpUMEHTAJIBHBIE METOABl M3YyYEHHUS BEIIECTB U UX IPEBPALEHUI: ITEMOHCTpaLuUs
tabmun «Ilepuoguueckas cuctema xumudeckux snemeHToB JI. . MeHnzaeneeBa», u3yueHHe
MojeNiell KpPUCTAINIMYECKUX peIIETOK, HaONI0eHue U ONHMCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTalu3aTopa,
OIIpeJieJIEHUE Cpebl PaCTBOPOB BEILECTB C MOMOUIbIO YHHBEPCAIBHOIO MHIMKATOPA, pPEaKLUU
HOHHOTO OOMEHa), MpOBEJEHHE MPAKTHUECKOW paboThl «BnusHue pa3nmuyHbBIX (PaKkTOpoB Ha
CKOPOCTb XUMUYECKOW PEAKLITN.

PacuérHnble 3amaum.

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX PEAKIIMI, B TOM YUCJIE TEPMOXUMHUYECKHAE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHSTHS «MACcCOBas J0JIsl BELIECTBAY.

Heoprannueckasi xummst

Hemeramnel. Ilonoxenne HemerauioB B llepnonnueckoil cucteMe XHMHYECKUX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOWCTBA
HEMETAJIJIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEHMIIMX HEMETAJIOB (raJIor€HOB, cepbl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COEAMHEHUN (OKCUA0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHbIX
COCTMHEHUH).

[IpuMmeHeHne BaXXHENIINX HEMETAJIOB U UX COEIMHEHUM.

Meramnsl. 1lonoxxenne Metaimnos B Ileppuoanyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. Obmue
¢usnueckne cBoiictBa MeTayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXMMUYECKHNA Psi HANPSKCHUN
METaJlJIoB.

XUMUYECKHE CBONCTBA BaXKHEHIIMX METANIOB (HATPUM, Kajuii, KanblMW, MarHHi,
ATIOMUHHM, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHEHHI.

OO6mme cocoOwI momydeHus: MeTauioB. [I[puMeHeHne METaIITIOB B OBITY U TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsS BEUIECTB M MX IPEBPALLEHUN: H3Yy4YCHHE
KOJJIEKIMH «MeTalibl W CIUIaBbl», O0pa3loB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX



3aja4, HaONIOJICHME W  ONHCAaHHE JEMOHCTPAIlMOHHBIX M  JTa0OpAaTOPHBIX  OMBITOB
(B3auMoIeiCTBHE THUAPOKCHAA ATIOMHHHS C PACTBOPAMHM KHUCJIOT W IIENIOYeH, KaueCTBEHHBIC
peakuuu Ha KaTHOHBI METaJJIOB).

Pacuérnnie 3agaun.

Pacu€Tpl Maccel BemecTBa MM 00BEMA Ta30B IO M3BECTHOMY KOJUYECCTBY BEICCTBA,
Macce Wik 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00BbEMa,
KOJIMYECTBA BEILECTBA) MMPOJIYKTOB PEAKIIUU, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMuA " KU3Hb

Ponb xuMuu B o0ecriedeHHH 3KOJIOTHYECKOM, SHEPTeTUYECKON 1 MUILEeBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHBL. [loHSATHE O Hay4yHBIX METOJaX NO3HAHHSA BELIECTB U XHUMHYECKUX
peaKIHUid.

[IpencraBnenuss 00 OOMMX HAay4yHBIX NPHUHLUIAX [POMBIIICHHOTO MOMYyYeHUs
BAKHEHIIMX BEILIECTB.

UYenoBek B MHpEe BELIECTB W MAaTE€pUAIOB: BAXXHEHIIME CTPOUTENIbHBIE MATEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KEepaMHKa, MaTepuaibl sl 3JIEKTPOHUKH,
HaHOMaTepHuasbl, OpPraHUYECKUE U MUHEPATbHBIC YI0OPEHUSI.

XWMHSI U 30pOBbE 4YEJIOBEKA: IMPaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENApaToB,
MpaBuiia 0€30MacCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XMMHHU B TTIOBCETHEBHOMN JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanmu3zanus MeXnpeaMETHBIX CBSA3EH MPH U3y4eHHH OOIIeH M HeOpraHW4eCKOW XMMHUU B
11 xmacce oCymiecTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TIOHATHH, SBISIFONTUXCS CUCTEMHBIMH JIJISI OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIE TOHSATHS: HAYYHBIH (akKT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHanu3,  CHUHTe3,  Kilaccupukauus,  NEPUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJIETMPOBAHNE, U3MEPEHUE, SBICHUE.

®dusuka: Marepusi, SHEPrusi, Macca, aTOM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOII,
PaaNoOaKTUBHOCTh, MOJIEKYyJa, SHEPreTUYECKU ypOBEHb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, GU3NYECKUE BEIHUUHBI U €IMHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kmerka, opraHuW3M, JKocucTeMa, Ouocdepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEILIECTB B OPraHU3Me.

I'eorpadus: MuHEpaITBI, TOPHBIE TTOPO/IBI, MTOJIE3HBIE NCKOMIAEMBIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIIIICHHOCTb, METaJLTypTHs, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepua’os, CEIIbCKOXO031CTBEHHOE MIPOU3BOJICTBO, nuuieBas
MIPOMBINIICHHOCT, (papMaleBTHYECKasi MPOMBIIUIEHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAs MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLBI 110 XMMUU HA
BA30BOM YPOBHE CPE/JIHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHS OOYJaIOIIUMHUCS
MporpaMM CpeIHero oduiero oopa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-mMeronnueckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
MIPOrpaMM CpeIHero o01Iero oopa3oBaHus SABISETCS CUCTEMHO-1€ATEIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM C CUCTEMHO-IESTEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOCHHUS TIpeaMeTa «XUMHS» Ha YPOBHE CpEeAHEro oO0mero oOpa3oBaHMs
BBIJICJIEHBI CIEAYIOIINE COCTABIISAIOINE:

OCO3HAaHHE OOYYAIOIIMMHUCS POCCUUCKON TPaKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIPEIECIICHHUIO;

HaJIM4YMe MOTHBALIUU K 00Y4EHUIO;

LIeJICHAIIPABJICHHOE PAa3BUTHUE BHYTPEHHHUX YOCXKJICHHM JIMYHOCTH HA OCHOBE KIIFOUYEBBIX
IIEHHOCTEN U UCTOPUUYECKHUX TPAJAUINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS B CBOCH AESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH IEJIOCTHOM CHCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUe TPABOCO3HAHMS IKOJOTMUYECKON KYJIBTYPHl M CIOCOOHOCTH CTaBUTh MU H
CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpPEIMETa «XUMHUS» JOCTUTAIOTCA B E€IUHCTBE
y4eOHOW W BOCHUTATENHLHOW JIEATETPHOCTH B COOTBETCTBUU C TYMaHUCTHYCCKUMH,
COLIMOKYJBTYPHBIMH, JTYXOBHO-HPaBCTBEHHBIMM IIEHHOCTSIMH M HJ€ajlaMUd POCCHUICKOIO
TPpaXIAHCKOTO OO0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00yUYaIOIIHUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaXaroT cPOpMUPOBAHHOCTH
OTBITa TIO3HABATEIBLHOM U TMPAKTHUYECKOW MACATEIBHOCTH OOYYAIOMIMXCS 0 pean3aluu
MIPUHSITHIX B OOIIIECTBE IIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpa:xIaHCKOr0 BOCIUTAHMS:

OCO3HAHUS O0YUYaAIOIMUMHKCS CBOUX KOHCTHTYIITMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHS K
3aKOHY U MPaBONOPAJIKY;

MPEACTaBICHUSI O COLMAIBHBIX HOpPMAaX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESATEIBHOCTH MPU CO3AaHUU YY€OHBIX MPOECKTOB,
pelIeHun yu4eOHBIX U TTO3HABATEIbHBIX 337124, BHITOJIHEHHH XUMUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyYMEHTBI IPYrUX
MIPY aHAJTN3Ee PA3IUMYHBIX BHJIOB YICOHOU JESITENLHOCTH;

2) NATPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILUEHUS K HUCTOPUYECKOMY WU HAayYHOMY HACIIEJIUI0 OTE€UYECTBEHHOMU
XUMUU;

YBaXEHUSI K TPOIECCY TBOPYECTBA B 00JACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAyKU €CTh pe3yibTaT JUIMTEIbHBIX HaOI0JIeHUH,
KPOMOTJIUBBIX KCIIEPUMEHTATBHBIX MOMCKOB, MOCTOSIHHOTO TpyAa YYEHBIX U TPAKTUKOB,;



WHTEpeca M I[I03HABaTEJIbHBIX MOTHBOB B IMOJYYEHHH U MOCIEAYIOLIEM aHAJINU3e
WH(GOpPMAIIUY O MTEPEIOBIX JOCTHKCHHUSIX COBPEMEHHOM OTCUECTBEHHOU XUMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOT O TIOBECHMUS;

CIIOCOOHOCTH OLICHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMHYECKUMHU SBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEIICHHs, OPHUEHTHPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U
LICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJEHHWE W TIOCTYNKH CBOMX TOBApHUIICH C MO3UIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUH 3TUX TTOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAHUS TICHHOCTEW 370pOBOTO M 0E€30MacHOr0 o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOmrofcHMsI MpaBWI 0€30MacHOro OOpalleHUsl C BEIIECTBAMHU B OBITY, MOBCEIHEBHOU
YKU3HH U B TPYIOBOH JCSATEIHHOCTH,

MOHMMAHUS [IEHHOCTH TMPaBWJI HWHAMBUAYAIbHOTO U KOJJICKTUBHOTO 0€30MacHOro
MOBE/JICHUS B CUTYaIUsAX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBHI W HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHHUS aTKOTOJIs,
HApPKOTHUKOB, KYPEeHHUS);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOW JCATEIBHOCTH,
0O0I1IeCTBEHHO MOJIE3HOM, TBOPUECKON M JPYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEHICHUH TMPAKTHUYECKUX 3a]ad COIUATHHOU
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTHYECKOMY H3YYCHHIO TPOoQdecCHil pa3InyHOro pojia, B TOM YHMCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN TT0 XUMHH,

YBa)KEHUS K TPYAY, JIOASIM TPyJa U pe3ylbTataM TPYAOBOM NeSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY WHIWBUIYadbHOW TPACKTOPUU OOpa30BaHMUS,
Oynyiei nmpodeccuu U peann3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB ¢ YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEH K XUMUU, UHTEPECOB U TOTPEOHOCTE 00111ecTBa;

6) 3K0J10rHYEeCKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIECO00Pa3HOT0 OTHOIIEHHUS K MPHUPOJIC, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MOHUMaHUA TI00aTBHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIeM, BIHSHUS SKOHOMUYECKHUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITUATIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCTIONH30BAHUS JOCTHKECHUN XUMHUH JJISI PEIICHUSI BOIIPOCOB
paloHATBHOTO TPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPHUATHS JEHCTBUI, MPUHOCSAUINX BPEll OKPYKAIOILIEH MPUPOAHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOJIArOMPHUSATHBIC YKOJOTHUECKHUE IMOCICACTBHS MPEIIPUHUMAESMBIX
JICUCTBUI U NMPEIOTBpAILATh UX;

HaJu4Musl PA3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, 3KOJOTMUYECKON KYyJIbTYpbl, OIbITA
NEATeTbHOCTH  DKOJIOTUYECKOW  HANpPaBIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHOMN U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJCOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKY;



MOHUMAaHUSA CHeNUUKH XMMHUU KaK HAayKH, OCO3HaHUs €€ poiau B (HOpPMUPOBAHUU
palMOHATBLHOTO HAYYHOT'O MBIIICHUSI, CO3/IaHUU TIEJIOCTHOTO TIPEICTABICHUSI 00 OKPYKaIOIIeM
MHpe KaK O €IMHCTBE MPHUPOAbI M YeJOBEKa, B TMO3HAHHM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodsieM COXpaHEeHHS IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B OCOOOW 3HAYUMOCTH XMMHH JUISi COBPEMEHHOW IMBWJIM3ALMU: B €€
F'YMaHUCTHYECKOW HAIpPABJICEHHOCTH U BaXKHOHM pOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHOU
KYJIbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOW, THUIIEBOM M HKOJOTHYECKON O0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHn! YCIOBUN YCIIENTHOTO TPy/la U SKOJIOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJieHa
00111eCTBA;

€CTECTBEHHO-HAYYHONH TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB TO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONB30BATh MONTy4aeMble 3HAHUS IS
aHaM3a W OOBSICHCHUS SBJICHHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOSIIIUX B HEM W3MCHCHUH,
yMEHHUS JieflaTh 00OCHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
C LEJbIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCTIOB30BaTh XMMUYECKHE 3HAHUS JIJISl PEIICHUS MTPo0IeM
B pEaJIbHBIX )KU3HEHHBIX CUTYAIIUSX;

HMHTEpeca K MO3HAHUIO U UCCIIeI0BATENbCKON JeATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY T[IOJYYE€HHUIO HOBBIX 3HAaHUW MO XWUMHUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasauyHbIx cdepax mnpodeccuoHaTbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHUSI yueOHOro MpeaMera «XUMHUS» Ha YPOBHE
cpelHero o0Iero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIC I (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAOIIMXCS MEXIUCIHILTHHAPHBIC
(MeXIIpeIMETHBIE) O0IIIeHAYYHbIE TTOHATHUS, OTPaXKAIOIIHe IeTOCTHOCTh HAYYHOU KapTUHBI MUPA
U crien(UKy METOJIOB MTO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIESCTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIICIOBaHUE, HAOJIOICHUE, U3MEPCHHE, SKCIIEPUMEHT U JPYTHe);

YHUBEpCaAJIbHBIC yueOHbIe JEHCTBUS (TTo3HaBaTENBHBIC, KOMMYHHKATUBHBIC,
peryiasTuBHBIE), oOecneunBarone (HopMUpoBaHHE (PYHKIIMOHATBHOM TPaMOTHOCTH H
COIMATILHOM KOMIIETEHITNH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYYAlONIMXCSl ~ HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCHHUIIUHAPHBIC,
MUPOBO33pEHYECKUE 3HAHUS M YHHUBEpCalbHbIE YyueOHbIe ICHCTBUS B IO3HABATEIbHOW U
COLIMAJIBHON ITPAKTHKE.

MeranpeaMeTHble pe3yNbTaThl OTPAXAIOT OBJIAJCHUE YHHBEPCATBHBIMH Y4eOHBIMU
MO03HABATEIHbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMHU.

OBi1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbLHBIMH 1€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO  (DOPMYIIUPOBATh M aKTyallU3MpPOBAaTh TNPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIETIATh e JeATeIbHOCTH, 3a/laBas TMapaMeTpbl U KPUTCPUH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU IEIISIMU;



UCHOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHble TNPU3HAKK TIOHATHUM W yCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHME MOHATHUS JIs1 OOBbSICHEHHS OTJEJBHBIX (PAKTOB U SABICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIaCCU(PUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABIIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEX/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKIEHUS (MHAYKTHBHbBIC, JIEIyKTHBHbBIE, IO aHAJOTUH),
BBISIBIISATh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B PacCMaTPUBAEMBIX SBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

IPUMEHATh B MpoIiecce MO3HAHMs, UCIIOIb3yeMble B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJIH, TPe0OPa30BhIBATH MOICIIbHBIC TIPEACTABICHNS — XMMUYECKHI 3HAK (CMBOJI) 3JIEMEHTA,
XuUMudeckass (GopMyna, ypaBHEHME XUMHUYECKOM peakuud — TMpH pPELUIeHHH Y4eOHbIX
[IO3HABATEIbHBIX W MPAKTUYECKUX 3aJ[ay, MPUMEHATh HA3BaHHBIE MOJICJIbHBIE MPEJCTABICHUS
JUISI BBISIBJICHUS] XapaKTEPHbIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMUUYECKUX PEaKIINM.

2) 0a3oBbIe HCCIeN0BaTeIbCKHE el CTBUS:

BJIaJIETh OCHOBAMM METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUUECKUX PEaKLInii;

dbopMynHpoBaTh IETM M 3aJa4d  HMCCJIENOBAaHMSA, HCIIONb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO C(hOPMYJIUPOBAHHBIE BONPOCH! B KA4ECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
111 (POPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXKIICHU,

BJIQJIETh HaBbIKAMHM CAaMOCTOSITEJIbHOTO IUIAHMPOBAHUSI W IPOBEJIEHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMS HAOMI0JaTh 3@ XOJOM IPOLECCa, CAMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHMSI, COCTABISITH OOOCHOBAHHBIN OTYET O MPOAEIaHHOM
pabore;

IPUOOpPETaTh OMNBIT YYEHUUECKOM MCCIEA0BAaTEIbCKOM W IPOEKTHOM JIEeATENbHOCTH,
IPOSBJISATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pPELICHHS
MPAKTUYECKHX 3324, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS.

3) pa6ora ¢ nngopmanueii:

OPHEHTUPOBATbCA B  pa3jIM4YHBIX HCTOYHUKAX HMHPOpMALMU (HAYy4HO-NOMYJISIpHAs
auTepatypa XMMHUYECKOrO COJEep)KaHMs, CIpaBOYHbIe Iocobus, pecypcsl HWHTepHeTa),
aHAIM3UPOBaTh HMHGOPMALIMIO pa3JIMYHBIX BUAOB M (HOPM NPEICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHUBOPEUUBOCTD;

(dbopMyIHpOBaTh 3ampoChl U NPUMEHATH pPa3IUYHbIE METOABl NpPU TOUCKE U OTOOpe
nH(popManuu, HeOOXOAUMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 3a71a4 ONPEACIEHHOTO THTIA;

npUOOpeTaTh OMBIT MCIOJIb30BaHUS WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMy IpencTaBieHuss nHGOpMauu (CXeMbl,
rpauky, uarpamMMbl, TaOJIULBI, PUCYHKH U APYTHE);

WCTOJNB30BaTh HAYYHBIH SI36IK B KadecTBE CpEACTBa NpHU paboTe C XUMHYECKOU
uHpopManuei: MPUMEHATh MeEXIpeaMeTHble ((u3ndyeckue M MaTeMaTHYeCKUe) 3HAKU M
CHUMBOJIBI, (hopMynibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISLAHOCTH.

OgiaieHne yHHBepcaJIbHBIMH KOMMYHUKATHBHBIMH J1ICHCTBHAIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMOil TeMbl B XOJ€ Auajiora W/Wih JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
HpeI0KEHHOH 3a/1a4H;



BBICTYNATh C Ipe3eHTaluell pe3ylbTaToB MO3HABATEIbHON AESATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIFHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHH XHUMHYECKOTO
IKCTIIEPHMEHTA, TPAKTUYECKOH pabOTBHl IO HCCIIEOBAaHHIO CBOWCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro IMpoekra M (OpMyIHpOBATh BBIBOJBI 1O pe3yibTaTaM HpPOBEAEHHBIX
UCCIEeI0OBaHUH MMyTEM COIJIaCOBaHMS MO3ULIUHN B X0A€ 00CYX/IeHUSI U OOMEHAa MHEHUSMH.

OgiajeHne yHUBEPCAJIbHBIMH PeryJsiTHBHBIMU J1eHCTBUAMU:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTS,
orpenenss e€ Henu W 3aJaud, KOHTPOJIHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeayiaraeMblii alrOpUTM JICHCTBUI HPU BBHIOJHEHUH YYEOHBIX M MCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Hauboee 3(pPeKTUBHBINA CIOCOO MX PELICHUs ¢ YYETOM MOIYYEHUS] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILLECTBIISAITh CAaMOKOHTPOJIb CBOEH JIEATENIbHOCTM Ha OCHOBE CaMOAHAIW3a U
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEJACTAaBICHUH O XMMHYECKOH COCTaBJAIOIIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJIM XMMHUU B IO3HAHUU SIBICHUW NPUPOJbI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMOW MJis
pelieHus] MPaKTUYeCKUX 3a/7ad U SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHCTEMOM XHMMHYECKUX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOMOJIAraoIINe
MOHATHUS (XMMUYECKHN 3JIEMEHT, aTOM, 3JIEKTPOHHAst 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
ANEKTPOOTPUIATENILHOCTh, XHUMUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJSApPHBIAH 00BEM, YIJIepoOJIHBIH  CKeJeT,
(GyHKIMOHANBHAS TPYINIA, paauKaji, H30MEpHs, HW30Mepbl, TOMOJOTHYECKUN PSI, TOMOJOTH,
YIJIE€BOAOPOABI, KUCIOPOA U a30TCOJEpKAIINE COCAUMHEHUS, MOHOMED, MOJIMMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHUSI OPraHUUECKUX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHUH; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE NOHUMAaHUs
MPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUH, (PaKTOJOTMYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJyYEeHUH U 6€30IaCHOM HCIOJIb30BaHUU BaXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKON JEeATEITbHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISIBIISATh XapaKTEPHBIC MPU3HAKU MMOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE OHATHS ITPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHNYECKUX COETUHEHNN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (OpMyN OpraHMuECKUX BEIEeCTB
U YpaBHEHHUH XMMHUYECKUX PEaKLMH, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHUYECKHX BEILECTB
JUISL WJUTFOCTPALUM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHHMS,;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAIICKHOCTh U3yYECHHBIX OPraHUYEeCKHX
BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OMNpeAeNEHHOMY KiIacCy/Tpynme COeIMHEHU
(YyrneBomopoabl, KHUCJIOPOJ M  a30TCOJAEp)Kallle  COEAUHEHHs, BBICOKOMOJEKYJSpPHBIC



COeIIMHEHUs ), MaBaTh MM Ha3zBaHus 1o cuctematndeckor HoMeHknatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAIBHBIC HA3BaHUS OTICIBHBIX OPraHUYECKUX BEIICCTB (STUJICH, MPOMHIICH,
aleTHJICH, STWICHIJIMKOb, TIHUEPUH, (QeHod, (opMaibAerui, aleTaabIerui, MypaBbUHAas
KHCIIOTa, YKCYCHAsl KHCJIOTa, OJICMHOBAs KUCIIOTa, CTEApPUHOBAsl KUCIIOTA, TIII0K03a, (PpyKTO3a,
Kpaxmall, [eJIIK0J103a, TJIMIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENENsATh BUIbl XUMHUYECKON CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHS TMPUMEHSATH IOJIOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa 111 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTpOEHHE, (UIUYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENCH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEILECTB
(meTaH, »TaH, JTWIEH, TNPONWIEH, aleTwieH, OyraaueH-1,3, metwnOyraauen-1,3, OeHszo,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIMLEPHUH, (EHOJ, aleTalbIerul, MypaBbiHasl U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LEeJUIi0103a, aMHUHOYKCYCHAas KHCJOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHYECKHUX PEaKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHUS XapaKTePH30BaTh HCTOYHUKH YTICBOIOPOAHOTO CHIPBS
(HeTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEepepadOTKHM M MNPAKTUYECKOE MPHUMEHEHUE
MIPOJYKTOB MEPEepadOTKH;

c()OPMHUPOBAHHOCTh YMEHUN TPOBOJHUTH BBIYHCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(maccbl, 00BbEMa, KOJMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTAa PEakUud IO HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJJHOTO M3 HCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMECHHI BJIAJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCIOJB3YEMbIX B XHMHUU MpPH M3YYEHUM BEIIECTB M XUMHUYECKUX SIBICHUN
(HabmoleHNe, W3MEpEeHUe, JSKCIEPUMEHT, MOJEIUPOBaHKUEe), MCIOIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JJIsl PUHSITHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOIOATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHUEM, a TAK)KE MpaBHia OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATH M BBIMOJIHATh XUMHYECKUNW JKCIEPHUMEHT
(npeBpallleHUs OPraHUYEeCKUX BEIIECTB MPU HArPEBAHMHU, MOJIyYEHUE STHIICHA U H3YyYEHHUE €ro
CBOMCTB, KauyeCTBEHHBIC pEAKIMH OpPraHWYECKHX BEIIECTB, JCHATypalus OEIKOB Tpu
HarpeBaHUH, [IBETHbIE peaKluu OEIKOB) B COOTBETCTBUU C IPABWJIAMU TEXHMKH 0€30M1aCHOCTU
mpu oOpalleHnu ¢ BEeIIeCTBaMU M J1a00paTOpHBIM O0OpY/IOBaHUEM, MPENICTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3aluCu YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIUil U
(hopMyIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WHGOpMAIIUIO,
MOJTy4aeMYyIO U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi HHpopManuu, UHTepHET U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHMI COOJIOaTh IMpaBWiIa HKOJOTMYECKH IeJIeCO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOM [EATETBHOCTH B IEINSIX COXpPaHEHHs CBOETO 3J0POBbA U
OKpY’Karollled NPUPOJIHON cpenbl, 0OCO3HABaTh OMACHOCTb BO3AECHCTBHS HA >KUBBIE OPTaHU3MBI
ONpeAeNEHHBIX OpPraHMYECKHX BELIECTB, MOHMMAas cwmbica mokazatens I[IJIK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHsI M MPeJOTBPAIICHHS] MX BPEIHOTO BO3JCHUCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsE OOYYaIoIUXCS C OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSThH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHWA BCIICCTB U XUMHUYCCKUX HBJ’ICHHfI;

JUISL CIIETIBIX W CJIA0OBUIANIMX OOyJaroNIuXcs: YMEHHE UCIOJIb30BaTh pelibeHO-
TOUCYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu XuMudeckux Gopmyt.

11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOCHHS Kypca «OOmas uW HEOpraHUYecKas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHHUI: O XHMMHYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpaA, POJM XMMHUHM B TIO3HAHWM SIBICHHUH NPUPOJIbI, B (popMupoBaHUU
MBIIUICHUSI U KYJABTYpPHl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOW s
pelIeHus] TMPAaKTHYECKUX 3a/7ad W DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpelie;

BIAJICHUE CHCTEMOH XHMMHYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroUIue
HOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, 0- AJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHYECKas CBs3b (KOBaJeHTHas, WOHHAs, MeTaJuIMuecKas, BOJOPOAHAs),
KpUCTaJJIM4ecKasi  pemérka, THUMbl XUMHMYECKUX  pEeakUud, pacTBOp, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHUYECKAs JAUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMHUYECKOM  pEaKIUM, XUMHYECKOE PpaBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
BJIEKTPOJUTUYECKON Jaucconuanuu, nepuoguyeckui 3axkoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUs MacChl BEILECTB, 3aKOH COXPAHEHMS W TMPEBPALIEHUS SHEPTUU MPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IIOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHWMHUYECKUX SIBIICHHH,
(aKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJIYYEHUH M 0€30IaCHOM HCIIOJIb30BaHUU
BaXHEHMILINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUUECKOM e TEIbHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBIABISATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
HX B3aMMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU ONMHCAHUM HEOPraHUYECKUX
BEILIECTB U UX NPEBPALLCHAN;

c(OpPMUPOBAHHOCTh YMEHHUU HCIOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUISI COCTABIICHUS
¢dopMyn BemIECTB M YpPAaBHEHMH XHMHUYECKHUX PEaKIHid, CHCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBMallbHBIC Ha3BaHHUs OTICIbHBIX HEOPraHMYECKUX BEIIECTB (YrapHblid ras,
VIJEKHUCIBIA Ta3, aMMUAaK, ralméHasi M3BECTh, HETalll€Has WM3BECTb, NMUTHEBAsl COJA, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BAJCHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKHIX
AJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XMMHUECKOHN CBS3H (KOBaJCHTHAs, NOHHAs,
MeTaJlInyecKasi, BOJOPOAHAs) B COECIUHEHUSX, TUIl KPUCTAJUNIMYECKON PEHIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYyJspHas, MOHHAs, METaJJIM4ecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBAaTh NMPUHAJIECHKHOCTh HEOPTAHUYECKUX BEILIECTB
M0 X COCTaBy K OMpeAeIEHHOMY KIIacCy/TpyIie COeAMHEHUN (ITPOCThIE BEIIECTBA — METAILJIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE THUPOKCHUIIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI Tepuoanueckoro 3akona [J[. M.
MenzaeneeBa M JI€MOHCTPUPOBATH €r0  CHCTEMAaTHU3HPYIOUIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHME AaTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [lepuoauueckoii cucteMbl XMMHUECKUX 35emeHToB /1. 1.
MeHzeneeBa, HCHOB3YS TMOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOUTAINY, «IHEPreTHICCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX 3JIEMEHTOB U HX
COEIMHEHUH MO nepuoAaM u rpynnam [lepuoanyeckoil CHCTEMbI XUMUYECKUX AemMeHToB 1. U.
MeHnpereena;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE
CBOICTBAa HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYIIECTBOBAHUE
TEHEeTHUYECKONM CBA3M MEXAY HEOpraHMYeCKHMMH BEIIECTBAMH C IIOMOIIBI0 YpaBHEHUU
COOTBETCTBYIOLINX XUMUYECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUYECKHE PEaKUUu MO PA3TUYHBIM
NpU3HaKaM (YUCIIy M COCTaBy pEardupyrolMX BeIIeCTB, TEIUIOBOMY 3(hdeKTy peaxuuu,
M3MEHEHHIO CTENICHEH OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKIUH, y4acTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHM COCTABIIATh YPaBHEHUS PEaKUUN pa3InYHBIX THUIIOB, MOJHBIE
U COKpAIIEHHBIC YPaBHEHUS PEeaKIMii MOHHOTO OOMEHA, YUMTHIBAsl YCIOBHS, MPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEP)KAAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMUYHBIX HEOPTaHMYECKHUX BELIECTB, pACIO3HABaTh OIBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHMUECKHUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIyii MoCPeICTBOM COCTABJICHHUS 3JICKTPOHHOTO OallaHca STHX peakiuii;

c(OpMHUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMELICHUS XMMUYECKOI'O pPAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aeiictus (nmpunuui Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh XHMHYECKHE TPOIECCHl, JeKallie B
OCHOBE MPOMBIIUIEHHOTO TOJIYYEeHHUsI CEPHOW KHUCIOTHI, aMMHAaKa, a TaKkkKe CPOPMHPOBAHHOCTh
MPEICTaBICHNH 00 OOMIMX HAYYHBIX NMPUHIMIIAX W HKOJOTUYECKHUX MPOOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Ji1 BEIEeCTBa B pacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MNpPU XUMHYECKHX
peaxiusIX, Macchl BELECTBa WM 00BbEMaA Ia30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOrO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPALLECHUSI U COXPAHEHUS YHEPIHH;

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOAATh MPaBUia MOJIb30BAHUS XMMUYECKON MOCYAOH U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBHIIa OOPAIICHHsI C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHHIO JIaA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKUH HSKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOAOpPOJAa B MPHUCYTCTBUM KaTajau3aTopa, OIpPENETIeHHE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHLHOTO UHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEaKIMH, PeakIM HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIHUU Ha
cynabdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMUSI, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3amady nmo teMaMm «Metamney u «HemeTamnel») B COOTBETCTBHUHM C TNpaBUIAMU TEXHUKU
0€301aCHOCTH MPH OOPAIICHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0OBaHNEM, MTPEICTABIATD
pe3ynbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHM KPUTHYECKH AHATM3UPOBATH XUMHUYECKYI0 WH(POpPMAIIUIO,
MOJIy4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM KOMMyHUKanuu, HHTepHeT u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHH COOMIOaTh MpaBWIa HKOJOTHMYECKH IeIeCO00pa3HOro
IIOBCACHHUSA B 6I)ITy u pr,[[OBOfI ACATCIBHOCTH B LECIAX COXpPaHCHHA CBOCTO 340POBbA U
OKpY’Kalollel MPUPOJIHON Cpebl, OCO3HABATh ONACHOCTh BO3JICWCTBUS HAa JKUBBIC OPTaHU3MBI
OHpCI[CJIéHHBIX BCIICCTB, ITIOHKUMAas CMBICJI IIOKA3aTCIA HI[K, MOACHATH Ha MpUMEpax CHOCO6BI
YMCHBIICHUSA U MPEAOTBPAIICHNA UX BPEIHOTO BOSI[GfICTBI/IS[ Ha OpraHuv3M 4€JI0OBCKaA,

JUIE OOYYaIOUIMXCSl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37IOPOBBS: YMEHHE TPUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUS BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUISL CIIETIBIX W CJIA0OBUIAIIMX OOyJaronIuXxcs: YMEHHE UCIOJIb30BaTh pelibeHO-
TOUCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabnbie | IlpakTnueckue
NPOrpaMmsblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesr
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COETUHEHUH A. 3
M. byrtneposa
Htoro no paznemny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHble yraeBogOpOAbl — aJKAHbBI 2
99 HenpenenbHble yriieBoAOPOIbI: aJIKEHBI, 6 1
AJTKaIVCHBI, AIKHHBI
2.3 ApoMaTH4eCcKHe YIrieBOAOPObI 2
94 [TpupoiHbIE HCTOUHUKH YTIEBOIOPOIOB U 3 1
uX nepepadoTKa
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranudeckue coeMHeHHUs
3.1 Crupter. denon 3
3. Anbaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
CnoxxHbIe A(QUPBI
3.3 YriieBos! 3 1
Hroro no pasneny 13




Pasnen 4. Azorconepxaiiue opranudeckue coeIMHeHUus

41 AMUHBI. AMUHOKUCIIOTHI. benku 3
Hrtoro no pazneny 3
Pasnen 5. BeicokoMoOIeKy ASIpHBIE COeUHEHNUSA

5.1 [Inactmaccel. Kayuyku. Boigokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosmuectBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHue pa3fesioB M TeM nudposbie
Ne ni/m P Konrpoabubie | IIpakTHyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThI
pecypchbl
Pa3nea 1. TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenune atoMoB. [lepuonndeckuil 3aKoH
1.1 u [lepronnueckas cucteMa XUMHUIECKUX 6
anemenToB J[. 1. Menneneena
12 Crpoenue BemectBa. MHOrooOpaszue 8
' BCIIIECTB
1.3 XUMHUYECKUE PEAKITUN 12 1 1
Hroro no pazneny 26
Pasnen 2. Heopranuyeckasi Xumust
2.1 Mertanis 12
2.2 Hemerannnbl 18 1
93 CBs13b HEOPTaHUYECKUX M OPTaHUYECKHX 4
' BEILECTB
Hroro no pazgeny 34
Pa3nea 3. Xumus u ’u3Hb
3.1 XHUMHS U )KU3Hb 8
Htoro no paznemny 8
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 2 3







ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Kontpoabnere | IpaxTuieckue fllz.yqeﬂnﬂ :)lﬁ[()l:ll;oBaTeanble
padoThI padoThbI pecypesr
1 [Ipeamer opraHu4eCcKoON XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHsI OpraHUYECKUX
2 coequHenuit A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[Ipencraienue o Ki1acCUPUKAUU
3 opraHuueckux Bemiects. Homenkiarypa 1
(cucremaruyeckasi) U TpUBHAJIbHbIE
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PAJT
5 MeraH u 3TaH — npocrenime 1
IIPEJICTaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOSHHUE, CBOWCTBA 1
7 OTHieH U IPONUIEH — MPOCTENIINe 1
IIPEJICTaBUTENH AJIKEHOB
8 [Tpaktuueckas pabora Ne 1. «[lonydyenue 1 1
STUJIEHA U U3YYEHHE €0 CBOMCTBY
Anxaauensl. byraguen-1,3 u
9 metunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3HHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHUH psill. AUETUIIEH —
IIPOCTEUIINI IIPEACTABUTENb AJIKUHOB

11 Brruncnenus o ypaBHEHUIO XMMHUYECKON
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJl. TOKCHYHOCTh
apeHOB

13 ['eneTnyeckas CBSA3b YIrI€BOLOPOIOB,
IIPUHAUICKAIUX K Pa3IMYHbIM KJIaccaM
[IpupoiHbIE HCTOUHUKH YTIIEBOIOPOIOB:

14 NPUPOAHBINA ra3 U MOMYTHEIE HEPTIHbIE
ra3pl, He(Thb U MPOJIYKTHI €€ mepepadoTKu
[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB:

15 NPUPOIHBINA ra3 U MOMYTHEIE HEPTIHBIE
ras3pl, He()Tb ¥ IPOYKTHI €€ mepepadoTKu

16 KonrponbHas pabota no pazaeny
«YTII€eBOIOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BonopoaHas cBs3b

18 MHOroaToOMHBIE CIIUPTHL: STUICHIIIUKOJIb U
[JIMLEPUH

19 @DeHOII: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: popmManbaerua u
aneTanbaerusl. AleToH

21 O/HOOCHOBHBIE IIpeeIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

22 [TpakTruueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAs KHCJIOTHI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 MpbDTa KaK COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE
CrnosxHbie 3(hUpbl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. ['UAPOIN3 CIIOKHBIX
3¢hupos

26 Kupsl: THIpOIN3, IPUMEHEHUE,
Ouonornyeckas pojib KHPOB
YTIeBOIbI: COCTaB, KIACCU(PHKAIIHS.

27 Baxwuerive npeactaBuTelNn: rioKo3a,
dpykTO3a, caxapos3a

08 Kpaxwmain u nenntosno03a Kak IpupoHbIe
TIOJTMMEPBI
Kontponbnas padota o pazueny

29 «Kucnopoacoaepsxaniyie opraHu4IecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUH U aHWIHH
AMMHOKHCIIOTHI Kak aM(pOTEpHBIE

31 OpraHUYECKHUEe COCTUHEHUS, UX
Oounonorudeckoe 3HaueHue. [lenTumb

32 benku kak nmpupogHbie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHSI

33 OcHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI

34 OCHOBHBIE METOIBI CHHTE3A




[InacTmacchl, KaydykH, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunyecTtBo yacos

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTHyeckue
padoThbI

Jlara
U3yYeHH S

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH IEMEHT. ATOM. DIEKTPOHHAsS
KOH(UTYpaIysi aTOMOB

[Tepuonnueckuii 3akoH u I[leprnonnueckas
CHCTEMa XMMHUYECKHUX dieMeHToB Jl. U.
MenpeneeBa, ux CBsi3b C COBPEMEHHOM
TEOpHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XHMHYSCKHX 3JIEMEHTOB U UX COSIMHCHUH 110
rpynnamM u nepuogam. 3HaueHue
[IEPUOJNYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHTOB J[.J1. MeHneneena B
Pa3BUTHH HAYKU

Ctpoenue BemecTBa. XUMUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOH cBsi3u. BooposiHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATETFHOCTD.
Crenenn okucienus. Bemectsa
MOHeKyJISIpHOFO )41 HGMOJIGKYJIHPHOI‘O
CTPOCHHSI

[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
HcTuHHbBIE ¥ KOJTOMIHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOpe

Knaccudukanus u HoMeHKIaTypa




HEOPraHWYECKUX coeAMHEHH. [ 'eHeTnueckas
CBiA3b HCOpFaHI/I‘IeCKI/IX BEUICCTB, paSJ'II/I'-IHI)IX
KJIACCOB

Knaccudukanys XuMIUecKUx peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHUs U NIPEBPaIlEHUS DHEPTUU IIPH
XUMUYECKUX PEAKIHUAX

CxopocTts peakiuu. OOpaTuMbie pPEaKIIiH.
XUMHUYECKOE PaBHOBECHUE

10

[Tpaktuueckas padora Ne 1. «Bnustaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKIm»

11

DIeKTpoauTHIecKas gucconuanus. [lonstue
0 BoJopoiHOM moka3atene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYeCKUX U HEOPraHUYECKHUX BEIECTB

12

OKHUCIUTENTFHO-BOCCTAHOBUTEIILHBIC
peaxiuu. [TonsiTue 06 anekTposnze
pacIIaBoB U pacTBOPOB COJIEH

13

KonTponbhas pabora no pazaeny
«Teopernueckre OCHOBbI XUMHUU»

14

Merautbl, ux noJsioxkenue B [lepuoguueckoi
cucTeMe XuMuuyeckux snemeHToB Jl. W.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nvdecKue CBOMCTBa
METaJJIOB

15

CnaBbl METAILIIOB. QHCKTpOXI/IMI/I‘-IeCKI/II\/II pAx




HanpsH>KEHUA METaJIOB

16

XUMHYECKHE CBOUCTBA BaKHEUIIINX
METaJUIOB (HaTpUH, Kajauk, KaJblui, MarHui,
ATFOMUHHN) U UX COCTMHCHUHA

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEeIUHEHUI

18

XHUMHUUYEeCKHEe CBOMCTBA IIMHKA, JKeJie3a B UX
COE€IUHEHNN

19

[IpaxTrueckas padbora Ne 2. "Pemenue
HKCIIEPUMEHTAJIBHBIX 33734 110 TeMe
«Metanne"

20

Hemeramibl, uX 1mojgoxeHue B
[Teproanueckoil cucteMe XUMUYECKUX
anemenToB J1. . Menpneneena u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

dusnveckre CBOWCTBA HEMETAIIOB.
AnoTponusi HEeMETaJUIOB (Ha IpuMepe
KHCIIopoJ1a, cephl, hocdopa u yrieposa)

22

XUMHUUYECKUE CBOMCTBA rajJOr€HOB, CEPbI U UX
COE€IUHEHNIN

23

XuMuyeckue cBocTBa a3ora, pocodpa U ux
COEUHEHUN

24

XUMHYECKUE CBOMCTBA YIIIEpO1a, KPEMHUS U
UX COEIUHEHUIN

25

[IpuMeHeHre Ba)KHENIINX HEMETAIIOB M UX
COCIUHEHUN

26

O06001IeHrE U CUCTEMATU3ALMA 3HAHUI IO
TteMe «HemeTtamiely. Berauciaenus no




YpaBHEHHUSAM XUMHUYECKHUX PEaKIUii u
TEPMOXHUMHYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemienue

27 HKCIIEPUMEHTANBFHBIX 3a7a4 10 TeEME 1
"Hemeramnsl"»

28 KonTponbHas pabota o temam «MeTamib» 1
n «Hemeramib»

29 Heopranunueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u oprannyeckre OCHOBaHUS
AmdoTepHbIe HEOPTaHNYECKHE U

30 OpraHUYecKHe CoeIMHeHus. | eHeTrnueckas 1
CBA3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Postb xumum B 00€cTieueHU 3KOJIOTHIECKOM,

31 SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUU MEIAUIIMHBI
[IpencraBnenust 06 OOMIMX HAYYHBIX

32 IIPUHIINIIAX IPOMBIIIIEHHOTO MOIY4YEHUS 1
Ba)XKHEUIIINX BEIIECTB

33 UYenoBek B MUpPE BEIIECTB U MaTEPHAJIOB 1

34 XUMHUS U 30pPOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJLHBIE YYEBEHBIE MATEPUAJIBI )51 YYEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET






