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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XuMHuM Ha YPOBHE CpeHEr0 00111ero o0pa3oBaHus pa3padoTaHa HA OCHOBE
®DenepanbHOTo 3aK0oHa 0T 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deaepanmny,
TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUs (eaepabHON 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO
obuiero oopaszosanus (POII COO), npencraBieHHbIX B DenepanbHOM IrOCy1apCTBEHHOM
obpasoBarensHOM cTangapte COO, ¢ yuérom KoHnenuuu npenoaasanus yueGHOro npeamera
«Xumus» B 00pa3oBaTesIbHbIX opranuzanusax Poccuiickoil @enepanuu, peains3yomux
OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbl, U OCHOBHBIX NOJIOXKEHUN «CTpaTeruy pa3BUTHS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuog 1o 2025 rona» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJIOB K pa3pa00TKe MPOrpaMMEbI 10 XUMHHU, K OTPEACIICHUIO 00IIeH cTpaTeruu
00yueHHsI, BOCIIUTAHHS U PA3BUTHUS O0YYAIOIIUXCS CPEACTBAMH YUEOHOTO IpeaMeTa « XUMHSDY
s 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIIENITyasbHbIe osoxkeHust PI'OC COO o
B3aUMOOOYCIIOBJIIGHHOCTH IIEJICH, COZepIKaHus, pe3yIbTaTOB O0YUYCHHUsI U TPEOOBAaHUHN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pazoBaHue, MOTyJacMoe BBITYCKHUKaMH 0011e00pa3oBaTesIbHOM OpraHu3amum,
ABIIIETCS. HEOTHEMIIEMOI YaCThIO X 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPLIAIOLIUM 3TAIlOM
peanu3aiuy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX [IEHHOCTEH, MPUCYIIIHNX
[EJIOCTHOW CUCTEME XUMHUYECKOro 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB
PUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTYphI UETIOBEKA, a TAKXKe
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie.
Peanuzyercst xumnueckoe 00pa3oBaHue 00yJaIOIIMXCS HA YPOBHE CPEIHETO O0IIeTro
00pa3oBaHus CpeACTBaMH Y4eOHOTO MpeaMeTa « XUMHUD, COJEPKaHUE U MMOCTPOCHHE KOTOPOTO
OTIpE/ICIICHBI B TPOTPAMME TI0 XUMUU C YIETOM Ccrien(DUKN HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUH NMPUPOABI M B MATEPHAIILHOM JKU3HU OOIIECTBA, & TAKXKE C YUETOM OOIIHX Iiesiel U
MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO O0IIEeTro
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHOM
[IUBUJIM3AIUH, B CO3JJaHIUH HOBOI 0a3bl MaTepuabHON KyIbTyphl. OHA BHOCHUT CBOI BKJIa/ B
dhopMHUpOBaHKE PAIMOHATHHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE 1[EJIOCTHOTO MPEACTABICHUS
00 OKpyXaroIieM MUpe Kak 0 €IUHCTBE MPUPOJIBI U YeJIoBeKa, KOTOpoe POpMUPYETCS] B XUMUU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY>KAIOILIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMU €CTECTBEHHBIMHM HayKaMHU, XUMHUS CTajla HEOThEMIIEMOM
4acThI0 MUPOBOM KYJIbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPY/1a U KU3HH Ka)KJ10TO
yneHa oOniectBa. CoBpeMeHHasi XUMUS KaK HayKa cO3uAaTeNbHasi, Kak HayKa BBICOKHX
TEXHOJIOT Ml HallpaBJIeHa Ha pelIeHHEe IN100aTbHBIX TPOOJIEM YCTONUHUBOIO Pa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIIEBOH, IKOIOTHYECKOM 0€30MMacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBUM ¢ O0IMIMMU LETSAMH U IPUHIMIIAMH CPETHETO 001ero 00pa3oBaHus CojiepKaHue
npenmeta «Xumus» (10—11 kmaccrl, 0a30BbIi ypOBEHb N3YUYEHUSI) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 0OYYaIOIIMXCsl, HEOOXO0AUMYIO UM ISt
BbIPa0OTKH MUPOBO33PEHUYECKHUX OPUEHTUPOB, YCIEIIHOTO BKIOYEHHS B )KU3Hb COIIMYMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocTtaBistomuMu npeaMeTa « XUMHUs» SBISIOTCS 0a30BbIe Kypehl — «Opranndeckas XUMUs» U
«OO0u1as u HeopraHMYecKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUI MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHUEM 3HaHUH U3
oOuieit xumun) U oprannyeckoi xumuu. opmupoBaHre JaHHOW CUCTEMbI 3HaHUHN TpU



U3y4YEHHUH IIpeaMeTa o0ecreuyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCEI0 MHOT000pasus BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa copepkanus KypcoB — «Opranudeckas XuMus» u «O01as 1 HeopraHuuecKas
XUMUSD» cHopMHUpOBaHA B IPOTrPaMMe MO XUMHUHU Ha OCHOBE CUCTEMHOIO MOIX0/1a K U3YUECHHUIO
y4eOHOTo MaTepuana 1 00yCIIOBIeHa HCTOPUIECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha
ornpeeNéHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce OpraHn4eckoil XMMHUH BEIlleCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOECHMSI OPraHMUYECKUX COETMHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U AJNEKTPOHHBIX MPEACTABICHUI O CTPOCHUH BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAX JJAIOTCS B PA3BUTHH — OT YTIIEBOJOPOIOB J0
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX CoeuHEHM. B Kypce opranndeckoil XMMHUH MMOIy4Yar0T
pa3Butre chOpMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsI IEPBOHAYAITBHBIE
MPEJICTABICHUS O XUMUYECKON CBS3H, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3peHUs B NIpeaMeTe «XUMHUs» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
M3YYEHHBII Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs TEOPETUUECKUN MaTepua u
(bakToJI0rMuecKue CBEACHUS O BEIIECTBAX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeoOpraHuvYecKas XMMHUsD» 00yJalOIIMMCS IPEIOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HA4YEHUE NMEePHOANYECKOI0 3aKOHA € OOIETEOPETUUECKUX U METOA0JIOTNYECKUX MTO3ULHH,
riry0Xe MOHATh UCTOPUYECKOE H3MEHEHUE (PYHKIHI ATOr0 3aKOHA — OT 00001IaroIei 10
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Enunas cucrema 3HaHUIT 0 BaXKHEHIINX BELIECTBaX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
MMPUMCHCHHUH, a TAKKC O XUMHUUCCKUX PCAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MMPOTCKAHUA
nonoiHsaeTcs B Kypcax 10 u 11 kiaccoB aiieMeHTaMy COIepKaHUsl, UMEIOIIIMHU
KYJbTYPOJIOTHYECKUN U TPUKIIATHON XapakTep. DTH 3HaHUSI CIIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XMMUH C IPYTUMH HayKaMH, PaCKpbIBAIOT €€ POJIb B [I03HABATEIBHOMN 1
NPAaKTUYECKOHN EATEILHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHUS K IPOLIECCY
TBOPYECTBA B 00JACTH TEOPUU M MPAKTHYECKUX MPUIOKEHUH XUMHUH, TIOMOTAIOT BBIITYCKHHUKY
OpPHUCHTHUPOBATLCS B O6H_I€CTB€HHO U JINYHOCTHO 3HAYUMBIX HpO6H€MaX, CBA3aHHBIX C XI/IMI/Iefl,
KPUTUYECKH OCMBICITUBATh HH(OPMAIIMIO U IPUMEHSTh €€ JUI MOTOJIHEHHS 3HAHUH, pelleHHs]
HHTCJUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCIICA0OBATCIILCKUX 3aaaY. B ICJIOM COACPIKAHNC
yueOHOro npenMeTa « XMMHUs» JaHHOTO YPOBHS U3YUYEeHHs OPUEHTUPOBAHO Ha (popMUpOBaHUE y
00yJaroUXCcsi MUPOBO33PEHYECKON OCHOBBI IS TOHUMAaHUS PUIO0CO(DCKUX UJIeH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPTaHUYECKOI'0 M OPraHMYECKOr0 MUpa, 00yCIIOBIEHHOCTh CBOUCTB
BEII[ECTB UX COCTABOM MU CTPOCHHUEM, IIO3HABAEMOCTD IIPUPOIHBIX SBJIICHUN ITyTEM DKCIIEPUMEHTA
U pelIeHus MPOTUBOPEUNit MKy HOBBIMU (PaKTaMH U TEOPETUUYECKUMU MPEANOCHUIKAMH,
OCO3HAaHKE POJIM XMMHUH B PEIICHUH SKOJIOTMUECKUX MPo0seM, a Takxke MpolsaeM cOepekeHus
HHEPIreTUYECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B nnane perienus 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLIMATIM3ALUMU 00YUaIOUINXCs TPUHSTHIE
IIPOrpaMMOi1 110 XUMHUHU NOJXO/bI K OIIPEAEIICHUIO CONEP KAHUS U TOCTPOEHHUS ITpEIMETa
npeycMaTpuBaroT (OpMHUPOBAHHE YHUBEPCATIbHBIX YUEOHBIX AEMCTBUI, HMEIOUX 0a30BO€
3Ha4YeHHUE JJIS pa3IMYHBIX BUJIOB JEITEIBHOCTH: PELIeHUs pooOieM, MOUCKa, aHalIu3a U
00paboTku nHGOpMaIuU, HEOOXOIUMBIX Ui TPUOOPETEHUS OTbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B mpakTuke nmpernoiaBaHusl XUMHUU Kak Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl, TaK U Ha
YPOBHE cpeHero o0mero o0pa3oBaHus, IPU ONPEAEIEHUN COAEPIKATEIBHON XapaKTEPUCTUKH
LeJIel U3y4eHUs IIPEeIMETa HallpaBICHUEM [IEPBOCTENIEHHON 3HAYUMOCTH TPAJULIMOHHO
npu3Haércs popMUpPOBAHUE OCHOB XUMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKON IEATEIILHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOU KyJIBTYpbl. C METOAUYECKON TOUKH 3PEHMS TAKOM MOJIXO0. K OIIPEAEIICHUIO LIeJIeH
U3Yy4YEeHUs MIPEAMETA SIBJISIETCS BIIOJIHE ONPABIaHHbIM.



CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LEISIMH U3YUYEHHS peaMeTa « XUMus» Ha 6a30BOM
ypoBze (10 —11 ki1.) ssBIsAIOTCS:

e (QopmupoBaHUE CHCTEMbl XUMUYCCKUX 3HAHUN KaK BOKHEUIIICH COCTABIISIOIICH
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KIIFOUEBBIE TOHATHS,
(dyHIaMEHTAIbHBIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE S3bIKAa HAYKHU, YCBOCHHE U
MOHMMAaHHE CYITHOCTU JOCTYMHBIX 0000IIeHN MHPOBO33PEHUYECKOT0 XapakTepa,
O03HAKOMJICHHE C UCTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (GOpPMHUPOBAHKE U PA3BUTHE MPEICTABICHNUN O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKIIHiA, HEOOXOIUMBIX JIJIsl IPUOOPETCHHSI YMEHUN OPHEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKHUX SBJICHUN, UMEIOIIUX MECTO B MPUPO/IC, B MPAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

° pPa3BUTHC YMGHI/II?I u CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOI[eHI/IeM u
O00BSICHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM MPaBHII 0€30I1aCHOTO
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTum, copepxatenbHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4ueHHs peaMeTa B
rporpamMme 1o XMMUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MTPUOPUTETAMHU
B CUCTeMe cpeHero obiero oopasosanus. CeroiHs B MpernoJaBaHuN XUMUH B OobIei
CTEINEeHU OTAAETCS MPENOYTCHUE MPAKTHIECKON KOMIIOHEHTE COep>KaHUs 00yUeHuUs,
OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBIITYCKHUKA 00II€00pa30BaTeIbHON OpraHU3allHH,
BJIAJICIONIET0 He HAOOPOM 3HAHUH, a QYHKIIMOHATILHON TPAMOTHOCTBIO, TO €CTh ClIOCO0aMH U
YMEHHSIMH aKTUBHOTO IMOJIYYCHUS 3HAHUN U IPUMEHEHUS UX B PEaIbHOM KU3HU IS PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBsi3u ¢ 3TUM Npu U3yYEHUU NIpeIMeTa « XUMUSH JOMUHUPYIOIIEE 3HAaUCHHUE PUOOPETaAI0T
TaKue LEJIU U 3a1a4H, KaK:

ajanTanys 00yJaronIMXcst K YCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MHUpa, popMUpOBaHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOI K caM00Opa30BaHUIO, COTPYIAHUYECTBY,
CaMOCTOSATEIIBHOMY IIPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTyalUsIX,
CBS3aHHBIX C BELECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUEe y 00YHAIOIIUXCS KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMITETEHITUH ), UMEIOIITIX
YHUBEpCAIbHOE 3HAYCHUE /ISl PA3TUYHBIX BUJIOB JACSITEIHBHOCTU: PEIICHUs TPOOJIEM, TIOUCKA,
aHanuza 1 00paboTku HHPOPMAITUU, HEOOXOAUMBIX IS IPUOOPETEHHUS OTbITA IEATETHHOCTH,
KOTOpasi 3aHUMAaeT BAXKHOE MECTO B MO3HAHUU XUMHH, a TAKXKE JJIs1 OIIEHKU C TTO3UIIHIA
HKOJIOTMUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA
OpraHH3M 4YeJIOBeKa U MPUPOAHYIO CPENY;

pa3BUTHE MTO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO PUOOpETaTh HOBbIE 3HAHUSA 110 XUMUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMU, UCIIOJIb30BAaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH IS IOMCKA U aHalln3a y4eOHOW U HayYHO-TOMYJISIpHOM MH(pOpMALIMY XMMHUYECKOTO
COJIepXKAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO MBIIIIJICHHS,
Ha0JII0/1aTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y O0YJAIOIINXCSA YOSKIEHHOCTH B TYMAHUCTHYECKOW HAMPABIEHHOCTH XUMHH, €€
BaXHOW POJIM B PEHICHUH TTI00ATBHBIX MPOOIEM pallMOHATEHOTO MPUPOAOIIOIE30BAHNUS,
MIOTIOJTHEHHUSI SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MPUPOJHOTO PABHOBECHSI, OCO3HAHUSA
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE



PUOOPETEHUS OIbITA UCIOJIb30BAHUS MOJYYEHHBIX 3HAHUH JJIS1 IPUHATUS TPAMOTHBIX pPelleHUu
B CUTYaIIUAX, CBSI3aHHBIX C XUMUYECCKIUMH SIBIICHUSIMHU.

B yuebHoM mane cpeaHero o0miero o0pa3oBaHus npeaMeT « XuMus» 0a30BOr0 YPOBHS BXOIHT
B COCTaB NpeIMEeTHOM 00sacTu «EcTecTBEeHHO-HaYYHbIE TPEIMEThI.

OO1ee 9ncIo 4acoB, OTBEAEHHBIX U1 U3yUCHHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHET0 00IIero
obpazoBanusi, cocrapisgeT 68 yacon: B 10 kimacce — 34 yaca (1 yac B Hegenro), B 11 kimacce — 34
yaca (1 gac B Hezeno).

COJAEPKAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPTAaHUYECKOH XUMHUHI

[IpenMeTr opraHuYecKou XUMUHU: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOJIYYEHUH HOBBIX
BEILIECTB U MaTepuayioB. Teopusi CTpOeHUsI OpraHndeckux coequuenut A. M. bytieposa, eé
OCHOBHBIE MOJI0KeHUs. CTPpyKTypHBIE (POPMYJIBI OpraHUYECKUX BEIIECTB. [ oMoorus,
n3oMepusa. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

IIpencraBienue o kiaaccuuKaluy OpraHMyecKux BemecTs. HoMeHkIaTypa opraHn4eckux
COEIMHEHU (cucTeMaTHuecKas) U TpUBUAIbHbIC HA3BaHUs BAKHEHIINX MpeAcTaBUTEIEeH
KJIACCOB OPraHUYECKUX BELIECTB.

3KCHepI/IM€HTaHBHHe MCTO/bI U3YUYCHUS BCUICCTB U UX npeBpameHHﬁ: O3HaKOMJICHHUEC C
06pa3uaMH OpraHN4YC€CKHX BCIICCTB U MaTCpUaJIaMH Ha UX OCHOBC, MOJCIIMPOBAHUC MOJICKYJI
OpTraHN4Y€CKUX BCHICCTB, Ha6J'IIOJIGHI/Ie H OITMCAaHUC JEMOHCTPAIIMOHHBIX OIIBITOB ITO
MMPEBPAIICHUIO OPIraHNYCCKUX BCIICCTB IIPHU HAI'pCBaAHUHN (HJ'IaBJ'ICHI/Ie, 06er'II/IBaHPIC n ropeHHe).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psia. MeTaH u 3TaH — mpocTeifimune
NpEeJCTaBUTENN aJIKaHOB: (pU3NUYECKHe U XUMUYECKHE CBOMCTBA (peakluy 3aMelIeHUs U
TOpEHUs ), HaX0XAEHHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U NIPOIUJIEH — IpocTeiine
IPECTaBUTENN AJIKEHOB: (pU3nyecKre u XUMUYECKHEe CBOMCTBA (PeaKLMU THAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: Oytanuen-1,3 u MmetunOyTanuen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOIMUECKUN Psil. AETHIIEH — MPOCTENHIIHIA
IpeICTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMHUECKUE CBOICTBA (peaKIiu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJTyYeHHE U IPUMEHEHHE.

Apensl. benzoin: coctas, cTpoeHue, GU3NUECKUE U XMMUYECKHE CBOWCTBA (peaKkiuu
raJIoOTeHUPOBAHUS M HUTPOBAHHUS ), IOJIy4€HHE U IPUMEHEHUE. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolicmea (PeaKyuu eaio02eHupO8anUs U HUMpPOBAHUs), NOTyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. [ 'eHeTnyecKast CBsA3b MEXy yIII€BOAOPOAAMH,
NPUHAIISKAMMU K Pa3IMYHBIM KJIaccaMm.



[TpupoaHbIe HCTOYHUKH YTIIEBOOPO0B. [Ipupoanblii ra3 U momyTHbIE HeQTsAHBIE Ta3bl. HedTh
u e€ npoucxoxaenue. Criocoos! nepepaboTKu He()TH: ePErOHKa, KPEKUHT (TEPMUYECKUH,
KaTaJuTHuueckuit), muponus. [Ipoaykrel nepepaboTku HEPTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MPOIyKTHI €0 NepepadoTKH.

DKCIEepUMEHTAIbHbBIE METO/IbI U3YUYECHHSI BEIIECTB U X MPEBPAIICHUIN: 03HAKOMJICHUE C
oOpa3lamu IiacTMacc, KaydyKoB U pe3uHbl, kosuekuuu «Hedtb» u «Yromiab», MoaenupoBaHue
MOJICKYJT YTJIEBOJIOPOOB U TAIOT€HOPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON PAOOTHI:
MOJTy4YeHHUE 3TUIICHA U U3YYECHHE €rO CBOMCTB.

PacuérHbie 3aga4n.

Brruncienus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEéMa, KOIMYeCTBAa UCXOTHOTO
BEIIIECTBA MJIM NPOJYKTa PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO U3
MCXOJHBIX BELLECTB WJIN IPOAYKTOB PEAKIIUH).

Kucaopojacoaep:kamye opranndeckne coexnHeHn sl

[IpenenbHBIE OJTHOATOMHBIE CHUPTHI. METaHOM U 3TAHOJ: CTpOeHHE, (PU3HUUECKHUE U XUMUYECKUE
CBOMCTBA (peaklUuy ¢ aKTUBHBIMHU METaJJIaMHU, TAJIOT€HOBOIOPOJaMH, TOPEHUE), TPUMEHECHHE.
Bonopoansie cBA3M MEXy MOJIEKYJIaMU CIUPTOB. JleMCTBUE METAHOJIA U ATAHOJIA HA OPraHU3M
YEJ0BEeKa.

MHoroaToMHEIE CIINPTHI. OTHIICHTIINKOJIb U T JIMOCPHUH: CTPOCHUC, (bHSH‘ICCKI/Ie Hn XUMHNYCCKHEC
CBOMCTBaA (B3aHMOILCfICTBHe CO IICJIOYHBIMU MCTAJUIAMU, KAQYC€CTBCHHAA PCaKI A Ha
MHOI'OQTOMHBIC CHI/IpTBI). HCﬁCTBHG Ha OpraHru3M 4C€JIOBCKaA. HpI/IMeHeHI/Ie rimmnoepruHa u
OTHUJIICHT JIMKOJIA.

@DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUECKUE CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anbaeruapl U kemonsl. DopMalbIerul, aleTaabAerul: CTPOCHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA (PEaKIMU OKHCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIUN), HOJIYUYEHHE U
IIPUMEHEHUE.

OaHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHAsI KUCIIOTHI:
cTpoeHue, (pu3ndeckre 1 XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE TSI Kilacca KUCIIOT, peaKIIHs
sTepu(UKALNH ), TTOTydeHUE U TpuMeHeHne. CTeapruHOBas U OJIEMHOBAsI KHCIIOTHI KaK
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbla KaK COJTU BBICIIUX KapOOHOBBIX KUCIOT,
UX MOIOIIee JIeHCTBHE.

CrnoxHble 3(hupbl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cinoxHbIX 3¢gpupoB. XKupsl.
I'mpponus xupoB. [Ipumenenune xupos. bruosornueckas posb )KUPOB.

VYrieBonbl: cocTa, KilacCU(pUKAIUS yTIEBOA0B (MOHO-, IU- U TIosMcaxapubl). [mroko3a —
OPOCTEUIINKA MOHOCAXapHU/I: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIbl, GU3NUYECKHE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaom menu(ll), okucnenne aMMruadyHbIM pacTBOPOM
okcuja cepedpa(l), BocctaHoBIeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKIEHHE B IPUPO/IE,
npuMeHeHue, onosornueckas posib. ortocunTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemntono3a kak npupoAHbie monumepbl. CTpoeHHe KpaxMala U HEeJUTI0JI03bI.
dusndeckue 1 XUMHIECKUE CBOMCTBA Kpaxmaiia (THAPOIN3, KaueCTBEHHAs PEaKITUs C HOJIOM).

DKCrepuMEHTAIbHBIE METO/Ibl M3yUEHUs BEIIECTB U UX NMPEBPAIllEHUI: IPOBEACHUE,
HaOJI0IeHNE U ONMCaHKUEe JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHBIE
peaKuu OJHOATOMHBIX CIIUPTOB (OKHUCIIeHUe 3TaHona okcuaoM mMean(Il)), MHOroaToMHbIX
cnupToB (B3aumo/eiicTBue rimuepuHa ¢ ruapokcugom meau(Il)), anpaernaos (okucieHue
aMMUay4HbIM pacTBopoM okcujia cepedpa(l) u ruapokcunom menu(1l), B3aumoneiictsue



Kpaxmaja ¢ UOJIOM), TPOBEICHHUE MPAKTUIECKOIN pabOThI: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuérHbie 3aga4n.

Brruncnenus no ypaBHEHUIO XMUMUYECKOM peakuuu (Macchbl, 00béMa, KOJIMYeCcTBa UCXOTHOTO
BEILECTBA UJIU MIPOJIyKTa PEAKIIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WJIK MPOIYKTOB PEAKINH).

A30Tcoz[ep>1<amne OpTraHU4YE€CKUEC COCIUHCHU .

AMUHOKHUCIOTHI KaK aM(pOTEpPHBIC OPraHUYECKUE COeAMHCHMSI. DU3NUYECKUE K XUMUIECKHE
CBOMCTBAa aMMHOKHCIIOT (Ha MpUMepe TIIMIKUHA). bruojornyeckoe 3HaueHne aMUHOKHCIIOT.
Ilentunel.

benku kak npupoHbIe BBICOKOMOJIEKYJISIpHbIE coeAMHEHUs. [lepBuuHas, BTopu4Has u
TpEeTUYHAas CTPYKTypa O0eakoB. XMMHUECKHUE CBOMCTBA OEJIKOB: THAPOIIN3, JEHATYpALIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

3KCH€pI/IMeHTaHBHHC MCTO/JIbI U3YUCHH BCIICCTB U UX npeBpameHHﬁ: Ha6J'IIOI[eHI/Ie H OIMIKMCaHUC
ACMOHCTpPAMOHHBIX OIIBITOB: ACHATYpalud OeIIKOB IIpU Harp€BaH1uu, OIBETHBIC PCAKIINU OCIIKOB.

BLICOKOMOJIQKyJIﬂprIe COCIMHCHUHA

OcCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb MOJIMMEPU3AIIUH, CPEIHSSI MOJIEKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEPH3AIIHs U MOJUKOHICHCAIIHS.

3KCH€pI/IMeHTaHBHHC MCTO/JIbl U3YUCHH BCIICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHHUC C
06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

Memnpez[MeTHHe CBA3U.

Peanuzanus MCXKITPCAMCTHBIX CBsI3EH IIpHU U3YUYCHUH OpraHH‘IGCKOﬁ xumun B 10 xnacce
OCYHICCTBIIACTCA YCPE3 NCIIO0JIB30BAHNEC KAK 06HII/IX CCTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaK U
HOHHTHﬁ, SABJIIFOINUXCA CUCTEMHBIMUA JIS1 OTACJIBHBIX ITPEAMCTOB €CTECCTBECHHO-HAYYHOI'O THUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIN3, CUHTE3, KIacCU(PHUKAIUs, TEPUOTUIHOCTh, HAOMI0ICHHEe, U3MEPEHHE, IKCIIEPUMEHT,
MOJIETUPOBAHUE.

®dusnka: MaTepus, JHEPTusl, Macca, aTOM, IEKTPOH, MOJIEKYJIA, SJHEPTE€TUUECKUI YPOBEHD,
BEIIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NYECKHE BETMYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocgepa, 0OMeH BEIIECTB B OpraHu3Me, GOTOCUHTES,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbI, HKHUPbI, PEepMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHomorus: MUIICBBIC ITPOAYKTBI, OCHOBBI PALITMOHAJIBHOI'O IIMTAHUS, MOIOIIUEC CPEACTBA,
JICKAPCTBCHHEBIC U KOCMCTUYCCKHUEC ITPEIapaThbl, MaTCpUajibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKUX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA



TeopeaneCKne OCHOBBI XMMHH

XuMU4ecKui 35eMeHT. AToM. SIIpo aToma, U30TOIbI. DIIEKTPOHHAsT 000JI0UKa. DHEPreTHUECKIE
YPOBHH, MOYPOBHH. ATOMHBIC OpOHUTAIH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacipeaeIeHUs
AJIEKTPOHOB IO OPOHUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIECKTPOHHAS
KOH(UTypalus aToMOB.

Ilepuoanueckuii 3akon u [lepronnueckas cucteMa xumuieckux saeMentoB . 1. Menpaeneena.
CBs13b epuoANYEcKOro 3akoHa u Ilepuonndeckoii cucteMbl XUMHUYECKUX 3emMeHToB . .
MenneneeBa ¢ COBpEMEHHON TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MIPOCTHIX U CIOXKHBIX BEIIECTB MO IPyIam 1
neprojaM. 3HaYeHUE MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BeniecTBa. XuMudeckas CBsi3b. BUipl XMMUUECKOH CBS3U (KOBaJIEHTHAsl HENOJISIpHAsI
U NOJIIpHAst, MOHHAs!, MeTaJuIndyeckast). MexaHn3Mbl 00pa30BaHUs KOBAJIECHTHOM XMMHUYECKON
cBsi3U (OOMEHHBIN M TOHOPHO-AaKLENTOPHBIH). Bogopoanas cBsi3b. BaneHTHOCTb.
DNEeKTPOOTpULATENBHOCT. CTEEHb OKUCIICHUS. FIOHBI: KAaTHOHBI U AHUOHBI.

BermecTBa MOIEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BeIECTBA. THUIBI KPUCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA
KPUCTAITMYECKON PEIIETKY.

[TonsTne 0 nucnepcHbIX cucTeMax. ICTHHHBIE U KOJUIOUAHBIE pacTBOPbL. MaccoBast J0Jist
BEILIECTBA B PaCTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHUYCCKUX CO@,HHHCHHﬁ. HOMCHKHaTypa HCOPraHUYCCKUX BCIICCTB.
I'eneTmueckas cBI3b HCOPTraHNUYCCKUX BCUICCTB, MIPUHAAJICIKAIINX K Pa3JIMIHbIM KJIaCCaM.

XuMuueckas pcaKnusi. KJ'IaCCI/I(bI/IKaLII/IH XHUMHNYCCKHX pCaKLII/Iﬁ B HeOpraHI/I‘IeCKOﬁ u
0pI‘aHI/I‘-IeCKOI71 XUMHUU. 3aKOH COXPAaHCHUA MACChl BEUICCTB, 3aKOH COXpPAHCHUA U NPCBpALICHUSA
OHCPIUM IIPU XUMHUYICCKUX PCAKIUAX.

CKopocThb peakiuy, e€ 3aBUCUMOCTh OT pa3IUYHbIX PakTopoB. OOpaTUMbIE peaKInu.
Xumuueckoe paBHoBecHe. DakTOphl, BIUSIONIME HA COCTOSHUE XUMUYECKOTO PAaBHOBECHSI.
ITpunuun Jle [larense.

OnexTponauTrueckas aucconuanus. CubHble U ciaadble 37eKTpoauThl. Cpea BOIHBIX
pPacTBOPOB BEIECTB: KHUCTIasl, HEHTpalbHasi, LIeouHasl.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu.

DKCIepUMEHTATbHBIE METOIbI U3YyUCHHUS BEIIECTB M X MPEBPAIICHHI: T€MOHCTpAIUs TaOJIHIT
«lleproanueckas cucrema xuMuueckux snemeHToB J. . MenaeneeBa», usyuenue mojaenen
KPUCTAJUTMYECKUX PEIIETOK, HAOII0IEHUE U ONTUCAHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OTIBITOB (pa3IoXKeHHe MEePOKCHIa BOJAOPOa B MPUCYTCTBUU KaTaau3aTopa, ONpeeIeHUe CPeIb
pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO HHINKATOPA, PEAKIIMH HOHHOTO 0OMEHa),
MPOBEJICHUE MPAKTUYECKOM paboThl «BiusiHIe pa3nuuHbIX ()aKTOPOB HA CKOPOCTh XUMHYECKON
peaxKum.

Pacuérnrle 3amaun.

Pacuétrl 1o YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC paCQéTBI,
paC'-IéTBI C UCITOJIB30BAHHUEM ITOHATHA «MacCCOBast JOJIA BEHICCTBA.

Heopranuveckasi xumust



Hewmeramnbl. [lonoxxenue HemetamioB B [lepuoauyeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB /.
W. MeHneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DPU3NYECKUE CBOKWCTBA HEMETAJIIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XHMMHYECKUE CBOWCTBA BAKHEHINIMX HEMETAIOB (TaIOr€HOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHUS) U UX COSAMHECHUH (OKCHIIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxenue meramios B [lepuoandeckoit cucreme XuMudeckux aiaemeHTos /1. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. O0mue
¢u3nueckue cBoiicTBa MeTayuI0B. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN PSJI HAMIPSKEHHUI
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIUX METAILIOB (HATPU, KAJIWW, KaJIbLIU, MarHui, aJIFlOMUHUH,
IIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHCHUM.

O6H_[I/Ie CII0COOBI MOJIYYCHUA MCTAJIOB. HpI/IMCHCHI/Ie MCTAJJIOB B 6I>ITy U TCXHHKC.

3KCHepI/IM€HTaHBHBI€ MCTO/bI U3YUYCHUS BCUICCTB U UX npeBpameHMﬁ: HN3YUYCHUC KOJUICKIUH
«MeTasutbl ¥ CIUIaBbI», 00pa3I0B HEMETAJIIOB, PEIICHHE YKCIICPUMEHTAIBHBIX 33134,
HAOJI0/ICHUE ¥ OITUCAHKE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX ONBITOB (B3aUMOICHCTBUE
THJIPOKCHUIA ATFOMHUHUS C PACTBOPAMH KHCIIOT U IIENIOUeH, KaYeCTBEHHBIC PEaKIIUN Ha KATHOHBI
METaJlIOB).

PacuérHbie 3aga4u.

Pacuétbl Mmacchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacUEThl Macchl (00BEMa, KOJTMIECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XHUMHA U KH3HD

Ponp xumuu B obecrieueHnr HKOJIOTHYECKOM, SHEPTETHIECKOM U MUIIEBOM 0€3011acCHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MTO3HAHUS BEIIECTB U XUMHUECKUX
peaKunii.

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYYHBIX IMPpUHOUIIAX IMPOMBINIJICHHOI'O ITOJTYUYCHUA BaKHEHUTITIX
BCIICCTB.

Yenosek B MUpE BEUIECTB U MATEPUAJIOB: BAXKHEHUIIINE CTPOUTEIIBHBIE MAaTEPUAIIBI,
KOHCTPYKILMOHHBIE MaTepUabl, KPaCKH, CTEKJIO, KEpaMUKa, MATEPUAIbl 71 JJIIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y100pEHUSI.

Xumus u 310POBLEEC YCJIOBCKA: IPaBUJIa UCIIOJIb30BaAHUA JICKAPCTBCHHEBIX ITPCTIapaToB, IpaBUjia
0e30IMacHOTO UCIIOJIb30BaHUS npemnapaTroB OBITOBOI XMMHUH B HOBCG)IHCBHOI71 JKHU3HHU.

MexnpeameTHbIe CBSI3H.

Peanu3amus MeXIpeAMETHBIX CBA3EH MPH U3yuyeHUH 00IIel U HeopraHndecko Xxumuu B 11
KJIacce OCYIIECTBISETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK
Y TIOHATUH, SIBJSIOIINUXCS CUCTEMHBIMU JJI OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4HbIH (paKkT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJaccu(uKaIus, NepruonIHOCTb, HaOII0IeHNEe, IKCIIEPUMEHT, MOJIETTMPOBAHNE,
WU3MEpPEHHUE, SBJICHHE.



dusmka: MaTepus, SHEPrus, Macca, aToM, NIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaIu0aKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKHI YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperatHoe
COCTOSIHUE BELECTBA, (GU3NUYECKHUE BEJIMUMHBI U €AUMHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: xnerka, opraHu3M, 3KocHcTeMa, Onocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BATAMHHBI,
0OMEH BEIIECTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorusa: XuMH4ISCKas IIPOMBINIJIEHHOCTDb, METAJLITYPIusi, IIPOU3BOJACTBO CTPOUTEIILHBIX
MaTcpurajoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOACTBO, NMUUICBAA ITPOMBINIJICHHOCTD,
(bapMaI_ICBTI/ILIGCKaH IIPOMBIIIJIICHHOCTD, IIPOU3BOACTBO KOCMETHUYCCKUX ITPEIIapaToB,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHAJIOB, DJICKTPOHHAA MPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

I[INIAHMPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUUN HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUS 00YYAIOIIUMHUCS TPOrPaMM
cpemHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MIPEAMETHBIM). HaydHo-
METOUYECKONW OCHOBOM JIJIs1 pa3pabOTKH IJIAHUPYEMbIX PE3yJIbTaTOB OCBOSHHS MPOTrpamMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEITbHOCTHBIN MTOIXO/T.

B cooTBeTcTBUM € CUCTEMHO-AEATEIbHOCTHBIM MOJX0/I0M B CTPYKTYPE JTMUYHOCTHBIX
pe3yJIBTaTOB OCBOCHUS IpeAMeTa « XMMHs» Ha YPOBHE CPEIHETO 00IIero 00pa30BaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHUE:

OCO3HAHHUEC O6y‘IaIOIJ_II/IMI/ICH pOCCI/II\/’ICKOI‘/’I Fpa)KHaHCKOﬁ UACHTUYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIM4HuC MOTHBAIIUU K 06y‘{eHI/IIO;

IeJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUI JINYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTbB U CIIOCOOHOCTh 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH
HEHHOCTHO-CMBICJIIOBBIMHU YCTAaHOBKaMHU, NPUCYIINMHA IICJ'IOCTHOI\/JI CUCTEMEC XUMHUYCCKOT'O
o0Opa3oBaHus;

HAJIMYUEC IIPABOCO3HAHU A AKOJIOTUYECKOM KYJbTYPBI U CITOCOOHOCTH CTaBUTh nejii 1 CTpOUTH
JKHN3HCHHBIC ITJIaHBbI.

JIm4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS) TOCTUTAIOTCS B €IMHCTBE YUeOHOU U
BOCIUTATEIBLHON JEATEIIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMU, COIMOKYIJIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M UJI€AIaMU POCCUHCKOTO TPaKIaHCKOTO OOIIEeCTBA,
MIPUHSATHIMHU B 00IIECTBE HOPMaMU U TIPABUJIAMH TIOBEICHHMSI, CIIOCOOCTBYIOIIIUMH TTpoOIIeccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIUXCSI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPaxaroT c(OPMUPOBAHHOCTD OIIBITA
MO3HABATEJILHOMN M MPaKTUUYECKON AESITETbHOCTH 00YYaIOIIUXCs 110 pealn3alii MPUHATHIX B
o0111ecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUA:



OCO3HaHHA 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MNpEaACTaBJIICHUA O COUAJIBHBIX HOpMAaXx U MpaBUjIax MCKIMIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCEC,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I ACATCIIBHOCTU ITPHU CO3AaHUN y‘Ie6HI)IX IIPOCKTOB,
peIICHUN y‘-Ie6HbIX 1 ITO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTHM MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYIUX IPU
aHaJIM3e Pa3IMYHbIX BUJIOB YUE€OHOH NeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS
LEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UECTBEHHOU XUMUU;

YBaXXCHUS K IIPOLECCY TBOPUCCTBA B obnactu TEOPHHU U NPAKTUYCCKOI'O IPUMCHCHHUA XUMHUU,
OCO3HAaHHUA TOTO, UTO JOCTHIKCHHA HAYKU €CTh PC3yJIbTAaT AJIUTCIIbHBIX Ha6HIOIIeHI/II\/JI,
KPOITIOTJIMBBIX OKCIICPUMCHTAJIbHBIX ITIOUCKOB, ITIOCTOSIHHOI'O Tpyda y‘léHI)IX H IIPAKTUKOB;

HHTCPECCAa U ITIO3HABATCIIbHBIX MOTUBOB B ITIOJIYYCHHHA U IMOCIICAYIOIIICM aHAJIU3C I/IH(i)OpMaI_II/II/I (6]
NEPCA0BBIX JOCTHKCHUAX COBpeMeHHOﬁ OTECYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTHU OLCHUBATHL CUTyallil, CBA3aHHBIC C XUMUYCCKHMU SIBJICHUAMU, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

T'OTOBHOCTH OLICHHMBATDb CBOE MMOBCACHHUC U ITOCTYIIKHN CBOUX TOBapI/IH_[eﬁ C HO3HLIPII>1
HPAaBCTBCHHLIX W ITPABOBBIX HOPM U OCO3HAHUEC HOCJIGI[CTBHfI OTUX IMOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

IIOHUMaHUuA I_[eHHOCTeﬁ 300POBOIO U 0e30macHoro O6p21321 KHN3HU, H€O6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMY (1)I/I3I/I‘-IeCKOMy N IICUXUYCCKOMY 300POBBIO;

coOutroIeHHs paBui1 0€30MacHOro 0OpaleHHs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOMN JKU3HHU U B
TPYZIOBOM AEATEINBHOCTH;

NMOHUMaHHW HEHHOCTHU IMPAaBUJI MHAUBHUAYAJTIbHOTI'O U KOJJICKTUBHOTI'O 0e30macHoro IIOBCJICHHUA B
CUTyaluAax, yrpoKaromunux 310PpOBbI0 U ) XU3HU HIO,HCP’I;

OCO3HAHHU MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIIOTPEOJIEHUS aJIKOT OIS,
HapKOTHKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIE10BATENbCKON eI TENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTHX BUAX JEATENBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTHYECKUX 3a7a4 COLUATbHON HAMpPaBIEHHOCTH
(B paMKax CBOETO KJacca, IIIKOJIbI);

HHTCPECCA K IMPAKTUICCKOMY U3YUCHHUIO HpO(I)CCCI/Iﬁ PAa3JIMIHOIO poJid, B TOM YUCJIC HA OCHOBC
MMPUMCHCHUA MPEAMETHBIX 3HAHUH 110 XHUMUH,

YBOKEHUS K TPYY, JIIOJAM TPYJa U PE3yJIbTaTaM TPYJI0BOM JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYaTIbHOM TpaeKToOpuu o0pazoBaHus, OyayIei
npodeccuu 1 peanuszau COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;



6) IKOJI0OrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1ecO00pa3HOro OTHOMICHUS K TIPUPO/IE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KHU3HU
Ha 3eMiie;

MOHUMAaHHUSA [VI00aILHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUA HGO6XOHI/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/DKGHI/II;'I XUMUHU U1 pCIICHUS BOIIPOCOB
parOHaJIbHOI'O ITPUPOAOIIOJTIL30BAHU A,

AKTHBHOT'O HENPUATHUS ACUCTBUH, IPUHOCAILUX BPE OKPYKAKOLIEH IPUPOAHON CPEAE, YMEHUS
IIPOTHO3UPOBATh HEOIArONPHITHBIE HKOJOTMUECKUE MTOCIEACTBUS PEANPUHUMAEMbIX JeHCTBUI
U IIPEOTBpaIaTh UX;

HaJIM4YKUA Pa3BUTOI'O SKOJOTMYCCKOI'0 MBIIIIJICHUA, 3KOJIOTHYECKOM KYJbTYPBHI, OIIbITa
JACATCIIbHOCTH 9KOJIOTHYECKON HaIpaBJICHHOCTHU, YMCHU PYKOBOJACTBOBATLECA NMU B
HO3HaBaTeJIBHOI71, KOMMyHI/IKaTI/IBHOf/'I u COI_[I/IaJILHOI\/JI IIPAaKTUKC, CIIOCOOHOCTHU B YMCHHA aKTUBHO
IMPOTHBOCTOATH HACOJIOTUH XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c¢(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKH U OOLLECTBEHHOW PAKTUKU;

NOHMMaHHA Cen()UKA XUMUHU KaK HayKd, OCO3HaHUS €€ posid B OPMHUPOBAHUHU
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3/1aHUU LI€JIOCTHOIO MPEACTaBIECHUS 00 OKpYXKaroIeM
MHUpE KaK O €JUHCTBE IPUPO/IbI U YEIOBEKA, B IO3HAHUH IIPUPOIHBIX 3aKOHOMEPHOCTEN U
peleHny IpobaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUU JJIs1 COBPEMEHHOMN IIMBUIIM3ALMU: B €€
T'YMaHHCTUYECKOH HAIIPABICHHOCTH U BaKHOW POJIM B CO3JJaHUX HOBOM 0a3bl MaTepHaIbHON
KYJIbTYPBI, PEILIEHUH IT100aIbHBIX IPOOIEM YyCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUUECKOM, MUIEBOM U AKOJIIOrMYECKO 0€301aCHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecreyeHnt yCIOBUI YCIENHOrO TPY/1a U 9KOJIOTHYECKH KOM(POPTHOM KHU3HHU KaXKI0T0 YJIeHa
00111eCTBA;

CCTGCTBCHHO'HaquOﬁ TpPaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH MCTONOB ITO3HAHUSA, UCITIOJIb3YCMbIX
B CCTCCTBCHHLIX HAayKax, CITOCOOHOCTH HCIIOJIL30BaTh MoJIy4ya€MbIC 3HAHUSA U1 aHalin3a U
0OBSICHEHUS SBJICHUI OKPYZKaroumero M1upa 1 mnpoucxoadimx B HEM PI3M€HCHHIZ, YMCHUA ACIIATh
000CHOBaAHHbBIE 3aKJIIOUCHHS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIIUXCA JaHHBIX C IICIBIO
MOJIYYCHUA NOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSTEIIFHO MCIIOIb30BaTh XUMUYSCKUE 3SHAHUS I pCIICHU A np06neM B
PCATBHBIX )KU3HCHHBIX CUTyalluiaX,

HWHTCPECA K IMO3HAHUIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HECTIPECPBIBHOMY O6p830BaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
MOJIYUYCHHIO HOBBIX 3HAHWH 110 XMMHUH B COOTBETCTBUH C KHU3HCHHBIMU HOTpe6HOCT5IMI/I;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX chepax mpodhecCHOHATBHON e TeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIie Pe3yIbTaThl OCBOCHHS YUECOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPETHETO
o011ero o0pa3oBaHUs BKITFOYAOT:



3HaYuMBbIe 1)1 (POPMUPOBAHUS MUPOBO33PEHHS 00YUAIOIIMXCS MEXIUCIUIUITMHAPHBIE
(MexmpenMeTHbIe) O0IIeHayYHbIE TIOHATHS, OTPAXKAIOIINE IIeIOCTHOCTh HAYYHOM KapTHHBI MUPA
U crielU(PHUKY METO/I0B O3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO,
SHEPTUs, SIBICHUE, IPOIIECC, CUCTeMa, HAY4YHbIH (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaIbHbIC yueOHbIC IeHCTBUS (TI03HABATEIbHbIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
obecneunBaromue GopmMupoBaHue (PyHKIIMOHATBHON rPaMOTHOCTH U COLMATBHON KOMIIETCHIIUN
00yyJaromuxcs;

CHOCOOHOCTh 00YYaIOIIUXCS HCIIOJIF30BAaTh OCBOCHHBIE MEXKAUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCaIbHbIE yUeOHbIE IEHCTBUS B II03HABATEILHON U
COLIMAJIbHOM IIPAKTHKE.

MertanpeamMeTHbIe pe3yabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMY YICOHBIMH
[IO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU J1EHCTBUSAMU.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€ CTBUSIMMU:
1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyalU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

ONpCaACIIATh UCIN ACATCIBbHOCTH, 3aaBas apaMETpPbl U KPUTCPUU UX JOCTUKCHUA, COOTHOCUTDH
PE3YJIbTAaThl ACATCIIBHOCTU C IIOCTABJICHHBIMU LICJIISIMU

HCII0JIB30BATh IIPU OCBOCHHUU 3HAHUH HpI/IéMI)I JJOTHUYCCKOI'O MBIIIIJICHUA — BBIACIATH
XApaKTCPHLIC ITPU3HAKHU MOHATHH U YCTAaHABJIUBATDb UX B3dUMOCBA3b, UCII0JIb30BATh
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BICHECHUS OTACIBbHBIX q)aKTOB u SIBJIGHI/II?I;

BI)I6I/IpaTI) OCHOBAHHMA U KPUTCPUHN IJIA Knaccn(bmcaunn B€IICCTB U XUMHNYCCKHX peaKuHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTBH JIOTUYECKHUE PACCYXAECHUS (MHIYKTUBHBIC, IeTyKTUBHBIE, 110 AHAJIIOTUH), BBISIBIISATh
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SBJICHUAX, (POPMYIHUPOBATH BBIBOJBI U
3aKIIIOYECHUS,

IPUMEHSTH B [IPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XMMUH CUMBOJIMUECKHE (3HAKOBBIEC)
MO/IeIU, TPe0OPa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOI) SJIEMEHTA,
XumMmu4deckas popmyia, ypaBHEHHE XMMHUECKON peakliy — IPU PEeLIeHUH yIeOHbIX
[IO3HABATEJIBHBIX U MPAKTUYECKUX 3a]a4, IPUMEHATHh HA3BAHHBIEC MOJIECIIbHBIE IIPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIAeA0BaTEIbCKUE e CTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIUi;

q)OpMy.]'II/IpOBaTI) OCIN U 3a4a4Y1 UCCIICA0BaHMA, UCITIOJIB30BAaTh IMOCTABJICHHBIC U CaMOCTOATCIIBHO
C(i)OpMy.TIPIpOBaHHI)Ie BOITPOCHI B KAYCCTBC HHCTPYMCHTA IMO3HAHWA U OCHOBBI JJIs1
(I)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)K,Z[CHI/If/'I;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEIFHOTO TUTAHUPOBAHUS U TTPOBEACHUS YUSHUUECKHIX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUsI HAOIOIaTh 32 XOA0M IPOIEcca, CAaMOCTOSTEIHHO
MIPOTHO3UPOBATH €ro PE3yNbTaT, POPMYyITHPOBATH 0OOOIICHHUS U BEIBOABI OTHOCUTEIEHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIIEOBAHUS, COCTABIISATH 00OCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;



PUOOPETATh OMBIT YUYEHUYECKOM NCCIIeI0OBATENIbCKON U MPOEKTHON AESITENbHOCTH, IPOSBIATh
CIOCOOHOCTB ¥ TOTOBHOCTH K CAMOCTOSATEIFHOMY IMOMCKY METOJIOB PEIICHUS TPAKTHIECKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUA.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX WH(POpMALNU (HAy4YHO-TIOMYJIApHAs JUTEpaTypa
XMMHMYECKOI'0 COZIEp KaHus, CIIpaBOYHbIE T0COOUs, pecypchl IHTepHEeTa), aHAIM3UPOBaTh
UH(POPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU OLCHUBATH €€
JIOCTOBEPHOCTb Y HENIPOTUBOPEUUBOCTD;

(bopMyIIHPOBATh 3aMPOCH] ¥ IPUMEHSATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uHpopManuu, HeOOXOIMMOM IS BBITIOJIHEHHS YUeOHBIX 33/1a4 ONPEaeIEHHOTO THIIA;

HpI/IO6peTaTb OIIBIT MCITOJIb30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U
Pa3INYHBIX ITIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTUMANIbHYIO (hOpMY MpEACTaBICHHUS HH(POPMALIUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

MCTIOJIB30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPH paboTe ¢ XUMHUYECKOW HHPOpManneit:
HIPUMEHSTh MEXIPEIMETHbIC ((DU3MUECKUE U MATEMATHUYCCKUE) 3HAKUA M CUMBOJIBL, (POPMYJIBI,
ab0peBHaTypsl, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAJHOCTH.
OB.]IaIIeHI/le YuuBepCaJdbHBIMU KOMMYHHKATHBHBIMHA HeﬁCTBHHMH:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAaEMOM TEMBbI B X0JI¢ TUAIOTa U/WUJIN JTUCKYCCHH,
BBICKA3bIBaTh UJIeH, (POPMYIIMPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYTIATh C MPE3CHTAIIUEH Pe3yJIbTaTOB MM03HABATEIILHON IEATEIbHOCTH, OTYYEHHBIX
CaMOCTOSITEIIbHO UJIM COBMECTHO CO CBEPCTHUKAMM TPH BBHITOJIHCHHH XUMHYECKOTO
HKCIIEPUMEHTA, TPAKTUYECKON PaObOTHI MO UCCIEAOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanu3anuu yaeOHOro MpoekTa u (OpMyJIUpPOBaTh BEIBOJBI 1O pe3yIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MYTEM COTJIACOBAHUS MO3UIINI B X0J1e 00CYXICHHS 1 0OMEHAa MHEHUSIMHU.

Oejaaaenue YHUBEPCAJIBHBIMHA PEryJISITUBHBIMHA JeHCTBUSIMU:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILECTBIISITH CBOIO [TO3HABATENBHYIO JEATEIBHOCTD,
onpezenss e€ ey U 3a7a4u, KOHTPOJIUPOBATh U M0 Mepe HE0OXOIMMOCTH KOPPEKTUPOBATh
npejlaraeMblii alrOPUTM JAEHCTBHH MTPU BHIMOJIHEHUH YU€OHBIX U HUCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN cIOCO0 X pelIeHus C y4ETOM MOTYyUYEHHUS HOBBIX 3HAHUN O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHa/IM3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUS) OTPaXxaroT:



c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBICHUH MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U
KyJbTYpPbI JINYHOCTH, €€ (PyHKIIMOHAIBHOI rpaMOTHOCTH, HEOOXOAUMOMN IJIsl PEeIIeHUS
MPaKTUYECKUX 3a/1a4 U YKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOILICHHUS K CBOEMY 37I0POBBIO U
MPUPOAHON Cpelie;

BJIaJICHNE CUCTEMOM XMUMHUYECKUX 3HAHUM, KOTOpask BKIOYAET: OCHOBOIIOJIATAIOIINE IOHATHS
(XMMHYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAs1 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas! CBsI3b, CTPYKTYpHas popmMyiia (pa3BEpHyTas U
COKpaIéHHast), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YTIIepOIHBIN CKEIeT,
(GyHKLIMOHAIbHAS IPYMIIA, paJuKail, H30MEepHsl, H30Mepbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH,
YTIEBOAOPOABL, KUCIOPO U a30TCOAEPKALIUE COEAUHEHNS, MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUs CTPOCHUS OPTaHUYECKUX
BewlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XUMUHN; MUPOBO33PEHYECKUE 3HAHUS, JISKAIUE B OCHOBE [IOHUMaHUS
NPUYHMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUN, (PAKTOIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, NOJYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUY BaKHEHIINX OPraHUYECKUX BELIECTB B ObITY
Y IIPAKTUYECKOH JESATENBHOCTH YEI0BEKA;

Cq)OpMI/IpOBaHHOCTB y'MCHI/Iﬁ BBIABJIATHL XapPaKTCPHBIC ITPU3HAKHU HOHﬂTHﬁ, YCTaHAaBJIMUBATb UX
B3aUMOCBA3b, UCITI0JIB30BaTh COOTBCTCTBYIOIIMEC ITOHATHSA ITPU OMMMCAHUHN COCTaBa, CTPOCHUA U
npeBpameHI/Iﬁ OpraHU4YCCKHUX COG,Z[I/IHGHI/II‘/‘I;

c(OpPMHPOBAHHOCTb YMEHUI UCIOIB30BATh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIE€HHO) (opMysT OpraHM4EeCKUX BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUI, N3TOTABINBATE MOJEIN MOJIEKYJ OPraHUYECKUX BEILIECTB
JUISL WILTIOCTPALMKA X XMMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAIIEKHOCTh U3YUEHHBIX OPraHMUECKUX
BEILIECTB TI0 X COCTaBY M CTPOEHUIO K ONPEAeIEHHOMY KJIacCy/TpyMIie COeIMHEHUH
(YyraeBoJopobsl, KUCIOPO U a30TCOAEPIKAIINE COSAUHEHHS], BHICOKOMOJIEKYISIpHbIE
COEIMHEHUS ), JaBaTh UM Ha3BaHUs 10 cuctemarnyeckoil HomeHkiarype (IUPAC), a Takxke
NPUBOINUTH TPUBHAIILHBIC HA3BaHUS OTJEIBHBIX OPraHUYECKUX BEIECTB (ITUJICH, IPOIMMJIEH,
aleTUJIEH, 3TUJICHIJIMKOJIb, TIUIEPUH, PeHO, popManbaeru, aueTanbIerui, MypaBbuHas
KHCJIOTa, YKCYCHAas KMCJI0Ta, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KMCIIOTA, III0K03a, PPyKTO3a,
Kpaxmall, LIeJUII0JI03a, TIIHUIHH);

C(i)OpMHpOBaHHOCTI) YMCHUA ONPCACTATE BUAbL XHUMHYSCKOM CBSI3HU B OpTraHUYCCKUX
COCOAUHCHUAX (O,[[I/IHapHBIC n KpaTHLIe);

C(i)OpMHpOBaHHOCTB YMCHUA MPUMCEHATH ITOJOXKCHUA TCOPHUU CTPOCHUSA OPraHUYCCKUX BCUICCTB
A. M. BYTHepOBa JJIA 00BsICHEHHUS 3aBUCUMOCTHU CBOWMCTB BCIICCTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXpaHCHUA MaCChl BCUICCTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BATh COCTAB, CTPOCHUE, (DU3NIECCKHIE U XUMHUCCKUE
CBOICTBA TUMIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH,
9TaH, STUJICH, TPOIUJIEH, alleTHIeH, OyTaauen-1,3, metunoyranuen-1,3, 6€H3071, METaHO,
9TaHOJ, dTUJICHTJIUKOJIb, TIIUIEPUH, (PEHOI, alleTalbIeru, MypaBbiHas U YKCyCHAsI KHCIIOTHI,
TIIF0K03a, KpaxMaJl, IeJUTI0JI03a, aMHHOYKCYCHAs KUCIIOTA), MUTFOCTPUPOBATH TEHETHICCKYTO
CBSI3b MKy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI ¢ CMOIL30BaHUEM

CTPYKTYPHBIX (hOpMyT;
c(OpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOUYHUKH YTIIEBOJOPOIHOIO ChIpbs (HEDTH,

MPUPOJIHBIN ra3, yroip), CIOCOOBI UX MEPEPaOOTKH U MPAKTUUECKOE TPUMEHEHNE IPOAYKTOB
nepepadoTKH;



c(OpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHUS 10 XUMUYECKUM YPaBHEHUSIM (MacChl,
00BEMa, KOTUYECTBA UCXOIHOTO BEUIECTBA MITU MPOAYKTA PEAKITUH 110 M3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIeTh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOT'O
MO3HAHMUSI, UCTIOIb3YEMbIX B XUMHUHU MPU U3YUCHUH BEIIECTB U XUMHUECKUX SIBJICHUI
(nabnroieHue, U3MEpPeHue, IKCIEPUMEHT, MOJICIIUPOBAHKE), UCIIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIsSI IPUHSATHS PEIICHUA B KOHKPETHBIX )KM3HCHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHUH COOJIFOIaTh MIPABHIIA TIOJIB30BAHUS XUMHUYECKOU MOCY 10U U
1ab0paTOpHBIM 000PYI0OBaHUEM, a TaKXKe MpaBuiia 0OpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTH YMEHUH IJIAHUPOBATH U BBHIMOJIHATH XUMHUECKUI SKCIIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIIECTB IPU HArPEeBaHUU, MOJTYUYEHHE STUJICHA U U3yUEHUE ero
CBOWCTB, KQUECTBEHHBIEC PEAKIIMN OPTaHMUECKUX BEIIECTB, JeHATYpaIis OSIKOB IpH
HArpeBaHUU, [IBETHBIE PEaKIIUU OEIKOB) B COOTBETCTBHUH C MTPABUJIAMU TEXHUKH 0€30IaCHOCTH
npu 0OpaIIeHNH C BEIIECTBAMH U J1a0OPaTOPHBIM 000y IOBaHUEM, MPENICTABIISATH PE3yJIbTaThI
XUMHYECKOI0 SKCIIEpUMEHTa B (hopMe 3alncCH ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U
(opMyJIpPOBATh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popMaruu, UHTepHET U IpyTuX);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOAATH MPABHIIA IKOJIOTUYECKHU 11€7IeCO00Pa3HOro MOBEICHUS B
OBITY ¥ TPYIOBO# IEATEIHLHOCTH B IIENIIX COXPAHEHUS CBOETO 3JI0POBbS M OKPY KaIOIICH
IIPUPOJHOM Cpelbl, 0CO3HABATH OITACHOCTDH BO3/ICHCTBHS HA JKUBBIE OPTaHU3MBbI OIIPEACIEHHBIX
OpPraHUYeCKUX BEIUIECTB, TOHUMasl cMbIc moka3atens [1JIK, moscHATh Ha mpuMepax CriocoObl
YMCHBIICHHUA U MTPEAOTBpAICHUA UX BPECAHOT'O B03[[€I>'ICTBI/I$[ Ha OpraHu3M YCJIOBCKaA,

JIIA 06y11a101u14xc;1 C OI'pPaHUYCHHBIMU BO3MOXXHOCTAMU 3A0POBbA: YMCHHUC IIPUMCHATDH 3HAHHA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHHA BEHICCTB U XUMHWYCCKUX $[BJ'I€HI/II71;

JUISL CIETBIX U CIa00BUASIINX O0YYaIOUINXCs: YMEHHUE UCII0JIb30BATh PEeNbe(HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmy.

11 KJIIACC

HpeI[MeTHBIe PE3yJbTaThl OCBOCHUA KypCa «061]_[8.5{ " HCOPraHUYCCKasA XUMUA» OTPAKAIOT:

c(hOopMUPOBAHHOCTD MPECTABICHUN: O XUMHUECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBICHUH NPUPOABI, B POPMUPOBAHUN MBILIUICHUS U
KYJBTYPbI JIMTYHOCTH, €€ PYHKIIMOHATHHOM IPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs
MPAKTUYECKHX 33724 U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAOIINE TOHATUS
(XMMUYECKHI JJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTATIH ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS,
XUMHYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs!, METAJUINYECKAs!, BOJOPO/IHAA), KPUCTAJUIMUECKAS
pemETKa, TUIIBI XUMHAYECKUX PEAKIIUNA, PACTBOP, MIEKTPOJIUTHI, HEAJEKTPOJINTHI,
JIEKTPOIUTUYECKAS JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU
peaKkuu, XMMUYECKOe PABHOBECHE); TEOPUH U 3aKOHBI (T€OPHs ANEKTPOIIUTHIECKON



JIycconuanuu, nepuoauyeckuit 3akon J1. I. MenneneeBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB,
3aKOH COXpPAHEHMs U MIPEBPALLCHNS SHEPTUN IIPU XMMHUECKHUX PEAKIMIX ), 3AKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHH, MEPOBO33PEHUCCKUE 3HAHUS, JISKAIIHE B OCHOBE TOHUMAHUS
HpI/I‘-II/IHHOCTI/I U CUCTCMHOCTU XUMHUYCCKUX HBHCHHﬁ, (baKTOJIOI‘I/I‘-IeCKI/Ie CBCACHUA O CBOfICTBaX,
COCTaBe, MOJYYCHHH B 0€301TaCHOM HCITOJIh30BaHUH BOXKHEUIIINX HEOPTaHUYCCKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKHU MMOHATHHA, YCTaHABIMBATh UX
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE TOHATHS IIPU ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTb YMEHUH HCIOIB30BATH XUMUYECKYIO0 CUMBOJIUKY JUIsSl COCTaBJIEHUS GOpMYI
BELIECTB U ypaBHEHUI XMMHUECKUX peakluid, cucreMatuieckyto HomeHkaarypy (IUPAC) u
TPUBHAJIbHbBIE HA3BaHUS OT/AEIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHblii ra3, yrieKucislii ras,
aMMHuak, raui€Hasi U3BECTh, Heral€Has U3BeCTb, IUTHEBAs COJA, IUPUT U APYTHE);

C(l)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIpCACIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX
3JIEMEHTOB B COCIMHEHMSIX PA3JIMUYHOrO COCTaBa, BUJ XUMHUECKON CBSA3U (KOBaJEHTHAs!, HOHHA,
METaAJIJIIMYECKasd, Bonopozma;{) B COCJUHCHUAX, TUII KpHCTaHJIHIIGCKOﬁ peHIéTKI/I KOHKPETHOT'O
BEIIIeCTBA (ATOMHasi, MOJIEKYJIIpHAsl, MOHHAs!, METAJUIMYECKast), XapakTep CPe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABINBATh MPUHAIIICKHOCTh HEOPTAHUYECKUX BEIECTB M0 UX
COCTaBY K OTIPENEIEHHOMY KJIACCY/TPyIIIe COeAMHEHUH (IIPOCThIE BENIECTBA — METAIUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUH PAaCKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menneneesa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIHHYIO U IPOTHOCTHYECKYIO (DYHKITNH;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEePU30BaTh FJIEKTPOHHOE CTPOSCHUE AaTOMOB XUMHYECKHX
anemeHToB 1—4 nepuoaos [lepuoanueckoil cucTemMbl XuMu4deckux snemMeHToB /1. U.

MeH iesieeBa, UCIOJIb3YsI MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAITNY, «IHEPTETHUCCKHE
YPOBHMY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX JIEMEHTOB U UX
COEMHEHUH 110 IIEpUoAaM U rpymmam llepuoanyeckon cucTeMbl XUMUYECKUX di1eMeHTOB []. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKHUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE T€HETUUECKON
CBSI3U MEXIY HEOPTaHUYECKHUMH BEIIECTBAMU C TTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINUX
XUMUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU MO Pa3IMUYHBIM
NpU3HAKaM (YUCITy U COCTaBY PEearupyroliX BEIIEeCTB, TEIIOBOMY 3((EKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUHN COCTaBJIATh YPaBHEHUsI peaKLUi pa3IMYHbIX TUIIOB, MOJIHBIE U
COKpAIllEHHbIE YPABHEHUS peaKkIuil HOHHOTO 0OMEHa, YUUThIBask YCIOBUS, IPH KOTOPBIX 3TH
peaKkuu UAyT 40 KOHIIA,

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I MMPOBOAUTL PCAKIINH, ITOATBCPKAAOIINC KauyeCTBEHHBIN COCTaB
Pa3IMYHBIX HCOPTaHNUYCCKUX BCIICCTB, paCliO3HaBaTh OIIBITHBIM HYTéM HOHBI, TPUCYTCTBYIOIIUC
B BOAHBIX PAaCTBOpPAX HCOPraHUYICCKUX BCHICCTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;



c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PeaKkiu OT
pa3an4YHbIX (HaKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepru30BaTh XUMUYECKHE IIPOLIECCHI, JIEXKAIUE B OCHOBE
MPOMBIIIJICHHOTO MOJIyYeHHs CEPHOM KHCIOThI, aMMHUAKa, a TaK)Ke COPMUPOBAHHOCTD
npecTaBiIeHuit 00 OOIUX HayYHbBIX IPUHIUIIAX U YKOJOTHUECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

copMHPOBAHHOCTh YMEHHIA IIPOBOIMTH BEIYHUCIICHHUS C HCIOIb30BAHHEM MOHSITHUS «MaccoBast
A0JId BEIIECTBAa B paCTBOPLC», 00BEMHBIX OTHOIIIEHHI ra30B IIpU XUMHUYCCKUX PCAKIHAX, MACChI
BEIECTBA MM 00bEMa ra30B 110 U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce WK 00BEMY OHOTO
U3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO AP PeKTa peakiuu Ha OCHOBE 3aKOHOB
COXPaHEHUsI MacChl BEIIECTB, IPEBPAILCHUS U COXPAHCHHS] SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTPaBHIIa MOJIb30BAHUS XUMHUECKOHN MOCy10i U
J1a0opaTOpHBIM 000pYyIOBaHHUEM, a TAK)KE IPaBUiIa O0pAIEeHNS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHITh XUMUUECKUH SKCIIEPUMEHT
(pa3noxxkeHue nepokcua BOA0poia B IPUCYTCTBUM KAaTalIU3aTopa, ONpeAeIeHUe Cpeibl
PacTBOPOB BEILIECTB C TIOMOIIbIO YHUBEPCAIbHOTO MH/IMKATOPA, BIUSHUE Pa3INYHbIX (DaKTOPOB
Ha CKOPOCTh XMMHMYECKON pEeaKLuH, PeaKIIMi HOHHOIO0 OOMEHA, KaUeCTBEHHbIE PEaKIMH Ha
cyibdar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE YKCTIEPUMEHTAIBHBIX
3a7a4 o TeMaM «Metauiby 1 «HemeTais») B COOTBETCTBUM € IPAaBUIIAMU TEXHUKH
0€301aCHOCTH ITpH OOPAIICHNUH C BEUIECTBAMH U J1a00paTOPHBIM 000pyIOBaHUEM, MTPEICTABIIATH
pe3yJbTaThl XMMUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLINX
peaxiuii 1 GOpMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIU3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
nonyqaeMon Hn3 paSHBIX HNCTOYHHUKOB (Cpe,I[CTBa MaCCOBOfI KOMMyHI/IKaI_[I/II/I, I/IHTepHeT nu
APYTHX);

c(OpPMHPOBAHHOCTh YMEHUI COOJI01aTh MPaBUIIa SKOJIOTMUYECKH 11€7€CO00Pa3HOro MOBEICHHS B
OBITY U TPYZOBOH AESITETLHOCTHU B IEJIIX COXPAHEHUSI CBOETO 3710POBbsI U OKPYXKAlOIIeH
IIPUPOJHOM Cpelbl, OCO3HABATH OMTACHOCTDH BO3JIEHCTBHS HA JKUBBIE OPTaHU3MBbI OIIPEACIIEHHBIX
BElIECTB, MOHUMast cMbIci nokasarens [IJIK, moscHsaTh Ha mpuMepax crocoObl yMEHbILIEHUS U
[IPEAOTBPALECHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEI0BEKA;

JJIA 06yqa101u1/1xc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHHUC IPUMCHATL 3HAHU A
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAaHHA BEHICCTB U XUMHWYCCKUX $[BJ'I€HI/II71;

JUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOIINXCs: YMEHHE UCIIONIb30BaTh PeNbe(yHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns myis 3anucu XuMudeckux Gopmy.
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http://school-

6 . 06.10.2023 -
CBOMCTBa collection.edu.ru
DTHIIEeH U MPONUIEH — MPOCTEHIIIE http://school-

7 13.10.2023 -
MPEICTABUTENH aIKEHOB collection.edu.ru
IMpakTrueckas padora Ne 1. http://school-

8 «[lomy4yeHune STUICHA M U3yYECHUE €r0 20.10.2023 collection.edu.ru
CBOMCTB»

Ankamuensl. Byranuen-1,3 u http://school-

9 MeTtwinOyTaanen-1,3. Ilomyaenue 27.10.2023 collection.edu.ru
CHHTETHYECKOTO KaydyKa U PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH http://school-

10 CTPOEHMSI, TOMOJIOTHYECKHI PSJI. 10.11.2023 collection.edu.ru
AneTuneH — npocTermui -

TPEICTABUTEIH ATKHHOB

11 BLI‘{I/ICJ'IeHI/Ij[ 10 YPaBHEHHIO 17.11.2023 httQ://SphOOl—
XMMHYECKOH peaKinu collection.edu.ru

12 ApeHbl: 0€H30J1 U TOJIYOIL 24.11.2023 httQ://S.ChOOI—
TOKCHYHOCTEH apEHOB collection.edu.ru
I'eHeTHYECKas CBS3b YIIICBOAOPOIOB, http://school-

13 MPUHAIEKAIMX K PA3THIHBIM 01.12.2023 collection.edu.ru
KJaccam
[IpupomHbIe HCTOYHUKH http://school-

14 YIJIEBOJIOPOJIOB: IPUPOHBIN ra3 u 08.12.2023 collection.edu.ru
MOMYTHBIE HE(TAHBIEC I'a3bl, HEPTh U
MPOIYKTHI €€ TIepepadOTKu
[IpupoaHbIe KICTOYHUKN http://school-

15 YTJIEBOIOPOOB: MPUPOAHBIHN I'a3 U 15.12.2023 collection.edu.ru
MOy THBIE He(TAHBIC Ta3bl, HeQTH U T
MPOAYKTHI €€ mepepadoTKH

16 Konrponbhast pabora mmo pasmaeny 99 12,2023 httQ://S_Chool-
«VYTIIeBOIOPOIBD» collection.edu.ru
IIpenensHbIE OMHOATOMHBIE CITUPTHI: http://school-

17 29.12.2023 -

METAHOJT M 3TaHOJI. BoJopogHas CBA3b collection.edu.ru

18 MHOroaToMHbI€ CITUPTHL: 12.01.2024 httQ://S_Chool-
STHIICHTIINKOJb U TITHICPUH collection.edu.ru
®deHoT: CTPOEHHE MOJIEKYIIbI, http://school-

19 (u3NUECKIe U XMMUIECKUE CBOWCTBA, 19.01.2024 collection.edu.ru
IIPUMEHEHHE

20 Anbaerusl: GopManbIeru u 26.01.2024 httQ://S_ChOOI-
aneTanpIerua. ATIETOH collection.edu.ru
OHOOCHOBHEBIC MPEEIbHbIC http://school-

21 KapOOHOBBIE KUCIIOTBI: MypaBbHHAs U 02.02.2024 collection.edu.ru

YKCyCHas




[IpakTuueckas padora Ne 2.

http://school-

22 «CBo#icTBa pacTBOpa YKCYCHOMN 1 09.02.2024 collection.edu.ru
KHCIIOTBDY
CreapHHOBas U OJICHHOBASI KHUCIIOTBI, http://school-

23 KaK MPeJICTaBUTEIN BBICIIAX 1 16.02.2024 collection.edu.ru
KapOOHOBBIX KHCJIOT

o Mplta KaK CoJin BBICLLIHX KapOOHOBBIX 1 01.03.2024 httg://sphool-
KHCJIOT, MX MOIOIIEE JIeHCTBIE collection.edu.ru
Croxxuble 2QUpPbI KaK IPOU3BOIHBIC http://school-

25 KapOOHOBBIX KUCJIOT. [ maponus 1 15.03.2024 collection.edu.ru
CJIOKHBIX 3(HUPOB

2 XKupsl: ruapoIH3, IPUMEHEHHE, 1 05.04.2024 htt[Q://S_ChOOI—
OHOJTOrMYeCKast POJIb KUPOB collection.edu.ru
YTIEeBOMBI: COCTAB, KITACCH(PUKAIHSL. http://school-

27 BaxHeiime nmpeacTaBUTeIH: 1 12.04.2024 collection.edu.ru
rIII0K03a, (pyKTO3a, caxaposa

28 Kpaxman u 1iemumonosa Kak 1 19.04.2024 httQ://S.ChOOI—
MIPUPOIHBIE TIOTUMEPHI collection.edu.ru
Kontposbhas pabora 1o pasgeny http://school-

29 «Kucnopoacomepikariue 1 26.04.2024 collection.edu.ru
OPraHUYECKHE COCAUHEHHSD)

30 AMUWHBI: METHJIAMHH W aHUJIWH 1 03.05.2024 hitp://school- ://S.C hool-

collection.edu.ru
AMHHOKHUCIIOTHI KaK aM(pOTEpPHbIE http://school-

31 OpTaHMYECKHE COCTUHEHUSI, UX 1 10.05.2024 collection.edu.ru
Ouosornueckoe 3Hauenue. [lentu st

32 Benku kak mpupoIHbIE 1 17.05.2024 http://s_chool-
BBICOKOMOJICKYJISIPHBIC COCANHEHUSI collection.edu.ru

33 OCHOBHBIE TTOHATHS XUMHUH } 1 24.05.2024 http://slchool-
BBICOKOMOJICKYJIIPHBIX COSTHHCHHUM collection.edu.ru
OCHOBHBIE METOBI CHHTE3a http://school-

34 BBICOKOMOJICKYJISIPHBIX COCANHEHUIA. 1 31.05.2024 collection.edu.ru
ITnactmaccsl, kKay4yKu, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOTPAMME

11 KJIACC
Koa-Bo DJIeKTPOHHbBIE
Nen/n | Tema ypoka 4acoB Hara nudposbie JonosmHuTeIbHAsN
H3Y4YeHUsA o0pa3oBaTesIbHbIE uHpopmauus
Bceero pecypcol
XUMUYECKHI 2IEMEHT. ATOM. http://school-

1 1 07.09.2023 -
DJeKTpOHHAsT KOHOUTYpAIHs aTOMOB collection.edu.ru
[Mepuoanyeckuii 3aK0H 1 http://school-

2 [Meproanyeckasi cHCTEMa XMMHUYECKHX 1 14.09.2023 collection.edu.ru
anemenToB JI. V1. Menpeneera, ux




CBSI3b C COBPEMEHHOW TeopHen
CTPOEHUSI ATOMOB

3aKOHOMEPHOCTH U3MECHEHHSI CBOWCTB
XUMHUYECKUX JIEMEHTOB U UX

COEIMHEHUH 110 TpyMIIaM U [IEPUOAAM.

http://school-
collection.edu.ru

3 21.09.2023
3HavyeHne MEPUOAMYECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHX DJIEMEHTOB
J.M. Menneneesa B pa3BUTUU HAyKU
Crpoenue BerecTBa. XUMHUIECKast http://school-
CBs13b, €€ BH/IBI;, MEXaHU3MBI collection.edu.ru

4 ’ ABL, . 28.09.2023 | —
006pa3oBaHUs KOBAJIEHTHOM CBSI3H.

Bonoponnas cBsizp
BaneHTHOCTS. http://school-
DIEKTPOOTPHUIIATENBHOCTE. CTEIeHb collection.edu.ru

5 okucienus. Bemecrsa 05.10.2023
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS
IloHsATHE O AMCIEPCHBIX CHCTEMAX. http://school-

6 VICTHHHBIE U KOJJIOMIHBIE PACTBOPEL 12.10.2023 collection.edu.ru
MaccoBas 10JIs BEILECTBA B pACTBOPE
Knaccudukanys ¥ HOMEHKIATypa http://school-
HEOPraHUYECKUX COCAUHEHHUH. collection.edu.ru

7 p A 10.10.2023 | =R
I'eHeTnyecKas CBA3b HEOPraHMYECKUX
BEILECTB, PA3INYHBIX KJIACCOB
Knaccnbukanms XAMHIeCKUX http://school-
peakuuii B HEOPraHU4eCKOU U collection.edu.ru
OPraHMYECKON XUMHHU. 3aKOH

8 P 26.10.2023
COXPaHECHUS MACCHI BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAILEHUS SHEPTUU
OpY XMMHYECKUX PEaKIUIX

KOpOCTh peakin. OOpaTuMele http://school-

9 Ciopocts, peaxtiit. O6p 16.11.2023 .
peakiyu. XUMHUECKOE PABHOBECHE collection.edu.ru
IIpaktudeckas pabora Ne 1. http://school-

10 «BnustHue pa3nudHbX (aKTOpPOB Ha 23.11.2023 | collection.edu.ru
CKOPOCTH XMMHUYECKOM PEaKIIUM)

DNEeKTPOIUTHYECKAs! UCCOIUALIUSL. http://school-
[oHsiTHE O BOJOPOJHOM ITOKa3aTese collection.edu.ru

11 (pH) pactBopa. Peakiiuu HoHHOTO 30.11.2023
obmeHa. ['aponu3 opraHnYecKux u
HEOPraHMYECKHUX BEILECTB
OKUCITUTEIBHO-BOCCTAHOBUTEIILHBIE http://school-

12 peaximu. [TousTHE 00 21IEKTpOIH3E 07.12.2023 collection.edu.ru
PAacIIaBoOB U PaCTBOPOB COJNEH
KontponsHas pabora 1o pasei http://school-

13 P p paszeity 14.12.2023 .
«TeopeTndeckie OCHOBBI XHMUI collection.edu.ru
Mertasuibl, UX IOJIOKEHUE B http://school-

14 [epromuueckoit cucreme 21.12.2023 collection.edu.ru

XUMHUYECKUX deMeHToB JI. 1.
MemneneeBa 1 0COOEHHOCTH




crpoenust atomoB. O0mue
(buzHuecKue CBOMCTBA METATUIOB

CruiaBbI METAJIOB.

http://school-

15 DIEKTPOXUMHUYUCCKHIA PST 28.12.2023 collection.edu.ru
HAMpsHKEHUN METAJIOB
XuMHUYECKHE CBOMCTBA BAXKHEHIIINX http://school-

16 MeTaLIoB (HanI/II/I,U KaJIni, KaJbLuii, 11.01.2024 collection.edu.ru
MAarHui, aTFlOMUHHN) U UX
COEIMHEHUN

7 ) http://school-

17 Xumuueckue CPOI/ICTBa XpoMma, MeJd 1 18.01.2024 htt //S_ChOOI

UX COCIMHCHUN collection.edu.ru
i > ntp://school-

18 Xumuueckue CB(\)’I/ICTBa LIMHKA, Keje3a 25.01.2024 htt //S_ChOOI
U UX COCIMHCHUH collection.edu.ru
IpakTudeckas padbora Ne 2. http://school-

19 "PemieHre 3KCIIEPUMEHTATIBHBIX 33144 01.02.2024 collection.edu.ru
o reme «MeTarms"

Hemeraibl, ux HOJIOKEHHE B http://school-
Ileproauueckoii cucreme collection.edu.ru

20 xuMudeckux daemeHToB J1. U. 08.02.2024
MeHzeneeBa U 0COOEHHOCTH
CTPOCHHUS aTOMOB
dusnUecKre CBOUCTBA HEMETAILIOR. http://school-

21 AJmoTponus HeMeTauIoB (Ha 15.02.2024 collection.edu.ru
puMepe KHCIopoa, cephl, pocdopa
U yriiepoza)

i ) _u

29 XuMudecKue CBOMCTBA raloreHOB 29 02.2024 htt //S_Chool

Cephl U X COETUHEHHI collection.edu.ru
i ) _u

23 XuMHuYeCcKre CBOMCTBA a3oTa 29.02.2024 htt //S_Chool
(dochopa 1 ux coeTUHEHHI collection.edu.ru

24 XuMHuYeCcKre CBOMCTBA yriiepozia 07.03.2024 htt //S_Chool
KPEMHHUS 1 X COCIMHCHHI collection.edu.ru

(v} : -

o5 IpuMeHeHne BaKHEHIITIX } 14.03.2024 http //S_Chool
HEMETAJUIOB U UX COEIMHEHUN collection.edu.ru
O06001IeHNE U CUCTEMATH3AIHS http://school-
3HaHu# o Teme «HemeTamisn. collection.edu.ru

26 Baruncnenus 1o ypaBHeHUsAM 04.04.2024
XMMHMYECKUX PEeaKLUi U
TEPMOXUMUYECKHE PACUETEL
IMpaxtuueckas pabota Ne 3. http://school-

27 «Pemienue sKCIEpUMEHTANTBEHBIX 11.04.2024 collection.edu.ru
3agad4 mo teMme "HemeTtamin"»

ntip.//scnool-

28 Konrponpnas pabora mo Temam 18.04.2024 htt //s_chool
«Merams 1 «HemeTamisn collection.edu.ru
Heopranmdeckne u opranndeckue http://school-

29 kucnotel. Heoprannueckue u 25.04.2024 collection.edu.ru

OpraHn4eCKue OCHOBaHHUA




AMdoTepHbIE HEOPTaHHIESCKUE U http://school-

30 OpPraHUYECKHe COSAUHCHUS. 1 02.05.2024 collection.edu.ru
I'eneTryecKas CBsI3b HEOPTaHWMYECKHX
¥ OPraHUYECKUX BEIICCTB
Posnb xuMuu B o06ecrieyeHun http://school-

31 OKOIIOTHYECKOH, JHEPrETH'IECKOHH K 1 08.05.2024 collection.edu.ru
MHUIIEBO 0€30MIaCHOCTH, Pa3BUTHH
MEIULUHBI
ITpexcraBieHus 06 OOIIMX HAYIHBIX http://school-

32 MPUHINIIAX TPOMBIIIICHHOTO 1 15.05.2024 collection.edu.ru
MOJTyYCHUSI BKHEUIITUX BEIIECTB
YestoBeK B MUPE BEIIECTB U http://school-

33 MaTepHaioB ! 18.05.2024 collection.edu.ru

http://school-
34 XuMus ¥ 310pOBBE YEIIOBEKA 1 22.05.2024 collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10O

I[MPOI'PAMME 34

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

» Xumus, 10 knace/ Pymsuruc I'.E., ®enpnaman @.I7., AknroHepHoe obmiectBo «M3aarenbcTBo
«IIpocBemenue»
* Xumus, 11 knace/ Pyasuruc I'.E., ®enpaman @.1°., AkimonepHoe 001mectBo «M31areascTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIbI 1JIA YUYUTEJIA

Mertoaudeckoe nmocobue no yuebuuky Pymsutuca . E.

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru
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