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MNOACHUTEJIBHAS 3AIINCKA 10 - 11 kaaccsl.

PaGouas mporpamma coctaBieHa Ha OCHOBE efepanbHON IPOrpaMMbl Ha YPOBHE
cpenHero odmiero oopazoBanus, KoTopas pa3padorana Ha ocHoBe DeepaabHOrO 3aKOHA OT
29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit denepanmmy», TpedoBaHUH K
pe3ysibTaTaM OCBOEHUS (eiepaibHON 00pa30BaTeIbHOM MIPOrpPaMMbl CPEHETO 0OIEro
oOpazoBanus (POII COO), npeacrasineHHbIX B DeiepaqbHOM rocyAapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konnenuuu npenogaBanus yaeOHOTo npeamera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin @enepamnuu, peaau3yronmx
OCHOBHBIE 00pa30BaTEbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOIOXKEHHUH «CTpaTeru pa3BUTHS
Bocniutanus B Poccuiickoit @eneparuu Ha iepuos a0 2025 roga» (Pacniopspkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0IIen
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, COJEpXKaHMSA, pPE3yJIbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKAaMH  001Ie00pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHWMHUYECKOro o00pazoBaHUsA. OTH IIEHHOCTH
KacaloTCs IMO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHUS MHPOBO33PEHHUS U OOIMIEH KYIbTYpPHI
YeNOBeKa, a TaKKe SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS Ha YPOBHE CPEIAHETO
o0miero oOpazoBaHusl CpeACTBAMH y4eOHOTO MpeaMeTa «XUMUs», COIep:KaHue M MOCTPOCHUE
KOTOpPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHU C Y4E€TOM CHenu(DUKH HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1ened M NPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIECHUS, B CO3JJaHUE L[EJIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIlleM MHUpe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aUMOJECHCTBYST C JIpYyTMMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOU KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PElIeHUE TNI00ANbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON OE€30MacHOCTH U
OXpaHBbI 3JOPOBBS.

B cootBercTBUM C OOMmMMMM IENIMU M NPUHIUIAMH CPEJHEro oOuiero ooOpa3zoBaHUS
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbI yPOBEHDb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0y4aromiuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBb COIHMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu  peaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMUs» U «O0I1as 1 HEOPTaHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUSI KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPTAaHUYECKOW XUMUU (C BKIIOUCHHEM
3HaHUU U3 oOuIel XMMHMU) U OpraHudeckod Xxumuu. @opMuUpoBaHHE JAHHOW CHCTEMBbl 3HAHUI
OpU W3YYCHUH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/1a K U3yYCHHIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PA3BUTUU — OT YTJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHWH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TNEepBOHAYATIHHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B ImpeaMere «Xumusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIeCTBaX M XMMHUYECKOI peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUS» O0YYaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HAYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX IO3ULUH,
riy0Xe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMHA 3TOro 3akoHa — OT oOoOIIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnoniHgeTcss B Kypcax 10 wm 11 KimaccoB »3neMeHTaMu  COJEpXkKaHUs, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX NMPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOTOTHCHUS 3HAHWH, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeamera «XuMus» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MIPUPOHBIX SIBICHHUMN MYTEM 3KCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH HKOJOTMUYECKUX MPOoOJieM, a Takke MpodiieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemeHus 3amad  BOCIHMTAHUSA, Pa3BUTHUS W COIHMANTM3ALMU  OOyYaroMIMXCs
MPUHATBIE MPOTPaMMON IO XMMHHU TIOIXOIbI K OMPEAENICHUIO COJEpk aHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHME YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUYCHME /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPo0JieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B nmpakTuke npenogaBaHusi XUMHH KaK Ha yPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TPU  ONPEACICHUH  COJEPKATEIbHON
XapaKkTePUCTUKU LEeJIed H3y4YEeHHs] MpeIMeTa HalpaBJICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METONMYECKOW TOYKM 3pE€HHS TaKOW IOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:
dbopMUpOBaHHE CUCTEMBbl XMMHUECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBHIE MOHATHS, (yHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHMMAaHHE CYIIHOCTH
JOCTYMHBIX OOOOIIeHWII MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPHEH HX
Pa3BUTHS U CTAHOBJICHUS;
dbopMUpOBaHHE W pa3BUTHE MPEJCTABICHHUN O HAYYHBIX METOAaX I[MO3HAHUS BEIIECTB H
XUMHUYECKHX peakluid, HEOOXOAUMBIX Il MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE



BEIIECTB M XHMMHUYECKHX SIBJICHHUH, HMEIOIIUX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
MMOBCEAHEBHOM XKU3HU,

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0ICHUEM TIPaBHIT O€30MaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepikarenbHasi XapakTEepUCTUKa Lelei U 3a/1ad U3yuyeHus mpeaMera B
nporpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MTPUOPUTETAMU
B cucTteMe cpeaHero ooOmiero oobpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHH B OOJbIlei
CTETIEHU OTHAETCA NPEANOYTEeHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0y4eHus,
OpUEHTUPOBAHHOM Ha TOJATrOTOBKY BBIIYCKHHKA 0O0IIe00pa3oBaTeIbHOM  OpraHU3alllu,
BJIAJICIONIET0 He HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CHOCOOaAMH U
YMEHHUSIMH aKTUBHOTO TMOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui PEIleHUs
NPAaKTUYECKHX 3a/1a4.

B cB3u c 3TMM npu U3ydYeHHUH TMpeaMera «XHUMHS» JOMUHUPYIOLIEe 3HAUYCHHE
nproOpeTaroT TaKKue LeNd U 33a4u, KaK:

ajanTanus OOyYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dopMHpOBaHHE HHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PELUICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dbopMupoBaHue Yy OOYYarOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHIOB JIESTEIHHOCTH: PEUICHUsS MPOOIIeM,
MOMCKa, aHanmu3a W 00paboTku uHMOpMAIUK, HEOOXOMUMBIX JUIsl TMPUOOPETEHHS OIbITA
JeSITEIbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TO3HAHUHM XMMHUH, a TAKXKe IS OLECHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMUSHUS BEIIECTB U XUMHYECKHUX MPOLIECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOJHYIO CPEny;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO IPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JIUIs TIOUCKA M aHAIN3a YYeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJIepKaHUS;

¢dopmMHpoBaHUE U pa3BUTHE Yy 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOpPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHINH XUMUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBI€HHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONIONIB30BAHNS, TOMOJHEHNUS SHEPreTUYEeCKUX PECcypcoB M COXPAaHEHMsS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHHS K TPHUPOJE U CBOEMY
3/I0POBBIO, a TAaK)K€ MPUOOPETEHHS OIbITA MCIIONb30BAHMSI MOTYYCHHBIX 3HAHUM NI TPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B ydebHOM mutane cpeaHero obmiero oopazoBaHus MpeaMeT «XHUMHUS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHO-HaYYHBIE TTPEIMETHI.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX U M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
obmrero obpa3oBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 68 waca (2 wac B Hememo), B 11
Ki1acce — 68 gaca (2 yac B HEJIeINIO).



COJAEP)KAHUE ObYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannveckoil Xumuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOIYYEHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUs: OpraHnyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BeLlecTB. lomosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEUIINX
IpeJCTaBUTEIEH KJIacCOB OPIraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepuajaMHM Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJNKaHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMHA psaa. MeTaH M 3TaH — mHpocTeluve
IPEJICTAaBUTENIN aJKAaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTy4YEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IlonydeHre cCHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMs,, TOMOJIOTMYECKUH psia. AleTuiaeH —
IPOCTENUIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBa (peakLuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M NIpUMEHEHue. Jonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUMpo8aHus), noayienue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIil ra3 u nmonyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku HedTU: TNeperoHka, KpEeKUHT
(TepMuUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepaboTKy.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpallleHUI: 03HAKOMJICHHE C
o0Opa3laMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroab», MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE HPAKTUYECKOW pPalOThI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncienuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBa
HCXOJHOIO BEIIECTBAa WM MPOAYKTAa peakluy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITaHON: CTpPOEHME, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeTallJlaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHne. BogopoHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelficTBUE METaHOJIA U 3TaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHUPTHL. OTHJIEHIJIMKOIb M TJHUIEPUH: CTpOeHHe, (U3NYEeCKue |
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOAaTOMHBIE CHMPTHI). JlelWicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIHIEpHUHA U
STUJICHTJIUKOJISL.




®deHoJI: CTpOEHHUE MOJIEKYNbl, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbIETUI: CTpoeHHe, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakluuy OKHCICHHS W BOCCTAaHOBJICHHUS, KAaUE€CTBEHHBIC PEAKIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKkre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIIus
TepudUKaNMK), TOoNydeHHe U npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 3Gupbl KaKk MPOU3BOJAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, Kjiaccu(pUKalus yrieBoJoB (MOHO-, AU- U nojucaxapuabl). [oko3a —
IOPOCTEHIIMKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcugom Meau(ll), okuciieHne amMMuUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHWE, OpPOXKEHHE TIIFOKO3bI), HAXOXKICHHE B MPHPOJE,
pUMeHeHue, buonorunyeckas poib. Potocunte3. OpykTo3a Kak U30Mep IIFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
du3nuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, KaYeCTBEHHAS PEAKIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONHMCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
cnupToB (B3auMopelcTBue ruuepuHa ¢ ruapokcugoM Meau(ll)), anpaerunoB (oxucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHMU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTCoAepIKale OpraHuvIecKue COeTUHEHHS.

AMUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha NpuMepe IuMlKHA). buonorumueckoe 3HaueHue
aMuHOKUCIOT. [lenTuast.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB: THIPOJIN3, JI€HATyparus,
KaueCTBEHHBIC PEaKIINK Ha OCJIKHU.

OKcrepUMEeHTalbHbIE METO/bl M3YYEHHUsS! BELIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HarpeBaHWH, LBETHBIC
peakiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTMHEHHUS

OCHOBHBIE TIOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJMMEPU3AIlUH, CpEenHss MOoJeKylsipHas wmacca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTMKOHICHCAITHUS.

DKcIepruMEeHTATbHBIE METOJIBI M3YYCHHUs BEIIECTB U WX MPEBPAIICHHIA: 03HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsi3eil Mpu M3y4eHUH opraHmdeckoil xumuu B 10 kimacce
OCYIIECTBIISIETCST Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
MOHATHH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OO0mue ecTeCcTBEHHO-HAy4yHbIE MOHATHS: SIBJIEHHE, HAay4HbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTE3, KJIAcCU(pHUKAIMS, MEPUOJAUYHOCTb, HAONOJCHUE, HU3MEpEHHe,
IKCTIEPUMEHT, MOJICTTPOBAHUE.



®dwusuka: Marepus, YHEPTHUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MYECKHE BETHMUUHBI U €IUHUIIBI
WX U3MEPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBObI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHSI: HUILEBbIC MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO HUTAHUS, MOKOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XuMudeckui dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOoBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(PUTYpalns aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoamueckas cucrtema xumudeckux sseMeHtoB . U.
MengeneeBa. CBs3p nNepuoOAMYECKOrO 3akoHa M llepuonnueckoil cucTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U NepuogaM. 3Ha4eHUuEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U (KOBaJCHTHAas
HENoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuindeckas). MexaHu3mbel o0pa3oBaHHsl KOBaJIEHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o AMcHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 10s
BEIECTBa B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeOpraHW4ecKux
BEIIeCTB. [ eHeTHdeckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUi B HEOPraHMYeCKOW u
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXpPAHEHUs U MpeBpalleHus
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3nyHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. (DakTOpbl, BIMSIOIIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnekTponuTnueckas aucconuanus. CunbHble W crnadble 3MeKTponauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalibHas, I1eJ0YHasl.

OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCMEepUMEHTATBHBIE METOJbI M3YYCHHsI BEIIECTB W WX TMPEBPAIIECHUN: JEMOHCTpPAIIHS
tabmun «llepuonanueckas cucrema xumuueckux sneMmeHtoB J[. M. MenneneeBa», u3ydeHue
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOJII0JAeHHEe U OINHCaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalu3aTopa,
oTpezieNieHue Cpe/ibl pacTBOPOB BEILECTB C MOMOIIbIO YHHUBEPCAIBLHOTO WHIUKATOpA, PEaKkluuu
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIx (aKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3a1aun.

PacuéTel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUMA, B TOM YUCJIE TEPMOXHUMHYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAasi 10JI BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBAa BAXKHEHIIMX HEMETAJUIOB (TajIOTEHOB, Cepbl, a3ota, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meransl. Ilonoxenue meraimnos B [lepruoauyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Obiiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSIKSHUN
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpUM, KaJluid, KaJdblMd, MAarHUM,
ATIOMUHUM, HIUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

O61me cnocoObl MOMTyYeHHsI METAJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M HMX NPEBPALLCHHUI: H3ydEHHUE
KOJUIEKIMH «MeTauibl U CIUIaBbl», OOpa3slOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIBHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPAMOHHBIX M  JAOOPAaTOPHBIX  OMBITOB
(B3auMoOJIeHiCTBUE TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIEIOYed, KaueCTBEHHBIC
peakuuy Ha KaTUOHbBI METAJLJIOB).

PacuérHrble 3amaumn.

Pacuérer maccel BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEILIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHUSA U )KU3Hb

Ponp xuMun B o6ecriedeHIH SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuHuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYyYeHUs
BAKHEMIIMX BEILIECTB.

UYenoBeKk B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl IJis SJIEKTPOHHKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XuMHS M 3[I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJb30BAaHUA JIEKAPCTBEHHBIX IpPENaparos,
npaBuiia 6e30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XMUMUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIel U HEOPraHMYECKOW XMMUU B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU /IS OTJAENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJIW3,  CHUHTE3,  KiIaccupUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTh, MOJIEKYJA, YHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI X U3MEPEHUS], CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3KOocHcTeMa, Ouocdepa, Makpo- M MHKPODIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMUYEcKast MPOMBIIIJIEHHOCTH, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTepUaIoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, NUIIEBast
IIPOMBIIIIIEHHOCTh, (papMalneBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUaJIOB, 3JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



IUNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TIIPOTPAMMBI I1I0 XHMMHUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaroIIMMUCS
porpaMM CpeAaHero ooiero oopazoBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEGHMS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYAIOLIUMUCS POCCUHCKOM Tpa’kIaHCKON HACHTUYHOCTH — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00y4EHUIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TPAIULMN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEILHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIMMU LEJIOCTHOH CHCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTAaBHTH ILETH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4yeOHOIl M  BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBHUM C€ T'yMAaHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaXJaHCKOr0 O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M INPAaBUIAMU IOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMSI, CAaMOPa3BUTHSl U HPAaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4YaOLIUXCS.

JIMYHOCTHBIE PE3ybTAThl OCBOCHUS MpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
ONbITa IO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOy4arollMXcs [0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIbHOCTU MPHU CO3/IaHUU YUEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M [TO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JNesTeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMHU;

yBa)KE€HHUsI K IpoLeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh Pe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOTNOTJIMBBIX KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAA YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBIECHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE W IOCTYNKM CBOMX TOBApUILEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:



MOHUMAaHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmoIeHnsT MpaBwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIEATEIbHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIWUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUA TOCJICACTBUI W HENPHUATHUS BPEIHBIX TPUBBIUCK (YHMOTPEOJICHUS aIKOTOJIs,
HapKOTHUKOB, KYpPEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOW JIESTEIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ady COLUAIBHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOQPECCHIl Pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS ITPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaraM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWMBHAYAIbHOW TPACKTOPHH OOpa30BaHUS,
Oynyiieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS YIKOHOMHUYECKUX
MIPOIIECCOB HAa COCTOSIHUE TIPUPOIHOM U COITUATTBHOM CPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PaIrMoOHAIBHOTO MPUPOJIONIOIB30BAHNS;

AKTHUBHOTO HENPUSATHS JIEHCTBUM, MPUHOCIIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUSATHBIE YKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAECMbIX
JICMCTBUM U NTPENOTBPALLATD UX;

HAJIUYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIbBITA
NESATETbHOCTH  DKOJIOTUYECKOW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHKHY;

MOHUMAHUs CIEeUM(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPECTaBICHUsS 00 OKpPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHON NMBWIM3AIUMU: B €€
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BaKHON POJNIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHUN TJIIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUHU MEIUIIUHBI,
o0ecreueHnH yCIOBUN YCTEIIHOTO TPYJAa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIHOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUS SBICHUN OKPYXAIOMIEro MHUpa W MPOUCXOISIIHNX B HEM HM3MEHEHWH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (J)AKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJISl PEIIeHUs TPOOIeM
B PEATHHBIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENbCKON A TENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHMH 1O XHMHUU B COOTBETCTBHHM C JKU3HEHHBIMHU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iM4HbIX chepax npodeccunoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «XuMHS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIIUXCS MEXIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
u crieiuuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTrus, SIBICHUE, MPOIecC, CUCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOIOICHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHMKATHUBHBIC,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yJYaroImuxcs;

CIOCOOHOCTh ~ OOy4arolIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTUKECHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMU;

UCIONIb30BaTh MPU OCBOCHUM 3HAHWNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME MOHATUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIL;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KJIacCH(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, IEIYKTHBHBIE, IO aAHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HaHUs, UCTOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIH, PE0OPa30BBIBATH MOCIBHBIC MPEICTABICHUS — XUMUYECKUAH 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — MpU peleHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BaHHBIC MOJIEIBHBIC IMPEICTaBICHUS
JUIS BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIUii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINML;

dopMynmHMpoBaTh TETM W 3aJadd  HMCCIIEJOBAaHUS, HCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Tt POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA,

BJIAJI€Th HABBIKAMH CAMOCTOSITENILHOTO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIONATh 332 XOJOM MpOIlecca, CaMOCTOSITEFHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAaHHBIN OTYET O TPOIEITAHHON
pabore;

npUOOpeTaTh ONBIT YYEHHUYECKOM HCCIeI0BaTeNIbCKOM M IPOEKTHOM JesITeNTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ nHgopMmanmeii:



OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLuu (HAy4HO-TIOMYJIsIpHAs
JUTEepaTypa XHMMHUYECKOTO COJAEp)KaHus, CIpaBOYHbIE TOcOOMs, pecypchl HHTepHera),
aHATM3UpPOBaTh MH(OpPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLIGHUBATh €€ IOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTH;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U O0TOOpe
uHpOopMannu, HeOOXOIMMOM [T BBITIOJIHEHHS YIeOHBIX 33/1a4 ONPEAeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUECKHe W MaTeMaTU4ecKHe) 3HAaKH |
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOi TEMBbI B XOJ/I€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU IMPEUIOKEHUS OTHOCUTENIBHO BBIIIOJIHEHUS
IpeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTAILMEl Pe3yabTaTOB MO3HABATEIbHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITENIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM IPH BBIIOJHEHUH XMMHUYECKOI'O
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro Impoekta U (OpMyJIMpOBATh BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCIJIEIOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYX/I€HUsI U OOMEHAa MHEHUSIMH.

OnJiaileHNe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATENIbHYIO JAEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM I0JIy4eHHs] HOBBIX 3HaHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIHAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelleHusT TPAaKTHYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEIILHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpalméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
GyHKIIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN pPsi, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJIEpKale COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHHS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS OpPTraHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JEKAllUe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJ'IeHI/If/'I, q)aKTOJ'IOFI/I‘-IeCKI/Ie CBE€ICHUA O CBOﬁCTBaX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JeSTETHPHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHbIE MPU3HAKH MMOHSATHI, yCTaHABIUBATh
HX B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEBpaICHUI OPraHMYECKUX COCTUHEHUN;



c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpALIEHHOI) (OPMYII OpPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHUYECKHX peaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB II0 WX COCTaBY M CTPOCHHIO K OINpPENeNEHHOMY KIIACCY/TPYyIIe COCIMHEHUIN
(YyrnmeBomopobl, KHCIOPOA M a30TCOAEpKAlllMe COEIUHEHUS, BbICOKOMOJICKYISIPHBIC
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUJIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHON, (OpMabAerHll, AaleTalbJIerul,, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€ApUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
KpaxmaJl, 1eJUTI0103a, TJIULIHH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEACNATh BHIbl XMUMHYECKON CBA3HM B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa ans oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUUYECKHUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEaKkUui C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKT€pPU30BaTb HCTOUYHUKH YIJIEBOJOPOAHOIO CBIPbS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO XMMHYECKUM YpaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIHUHM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOnrofeHue, U3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALlUsX, CB3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHiia MOJIb30BAHUS XMMHUYECKON MOCYN0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH U BBIMNOJHATh XMUMHUYECKUNH HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJIYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEIECTB, JeHaTypanusi OeJIKOB IpHU
HarpeBaHUU, [IBETHbIE PEAKIUU OEJIKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHUKU OE30MACHOCTU
npu OoOpallleHUuHu C BEleCTBaMHU U JJaOOpaTOpHBIM 00OPYIO0BaHHEM, MPECTABIATH PE3YIbTAaThI
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyIHUpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
MOBEIEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIAX COXPAHEHHS] CBOEro 3/I0pOBbA U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHaTs Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIIECHUSI UX BPEJAHOTO BO3JICHCTBUSA HAa OpraHU3M
YeJI0BEeKa;

JUI O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHMUIA;



JUISL  CIIENBIX W CIA0OBUIAIIMX OOYYaroONIUXCs: YMEHHE HCIIOJIb30BaTh pelibedHo-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaitns i 3anucu XuMu4eckux GopmyIL.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHu4ecKas XHUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XMMHUU B IO3HAHUM SBJICHUN NOPUPOJIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHusT TPAaKTHYECKUX 3a7ad M HSKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYEcKas CBs3b (KOBAJIEGHTHAs, HOHHAs, MeETalIM4yecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasl  pelETKa, TUIIBl XMMHYECKHX  pEeakUHuid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOH  peaKIMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. M. MeHnngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS SHEPrUU MPU XUMUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXallue B OCHOBE IIOHMMAaHUS HNPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(akToJIOrMYeCKre CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKY MOHATHM, yCTaHABIINBAThH
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIBb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISl COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUN XUMHUYECKUX PEAKIHil, CHCTEMAaTHMYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBMaibHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BELIECTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HErall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYEeCKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIBI U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. MU.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. 1.
MeHzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHYECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB U HX
COEMHEHUH Mo nepuoaaM u rpynnaM [lepuoanyueckoil CUCTEMbI XUMUYECKUX 3ieMeHToB []. U.
MenpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PpA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYILECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKHMHU BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;



Cc(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PUUUPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouux BeIIECTB, TEIIOBOMY 3(G(eKTy peakiuu,
W3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPATUMOCTH PEaKIMH, yJaCTUIO KaTaJln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpallléHHbIC YPaBHEHUS PEaKkLMi MOHHOIO OOMEHa, YUUThIBas YCIOBHMs, IIPU KOTOPBIX 3TH
peakuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI IMPOBOAUTH PEaKLUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuMii HOCPEICTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH PEeakluu OT
pasin4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero BozaeiicTBus (mpuniun Jle [llarense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHUYECKHE IIPOLECCHI, JIXKaIlUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh
npeacTaBieHuid 00 OOIIMX HAayYHBIX MPUHIMIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IOHATUS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJHOI'O M3 YYaCTBYIOLIMX B PEAKLUHM BELIECTB, TEIUIOBOro 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAAThH MpaBUjia MOJIb30BAHUS XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN SKCHEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OIPEAEICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATbHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrOo OOMEHA, KAaueCTBEHHbIC pEaKkIMM Ha
cynb(ar-, KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agad no temMam «Mertamasl» U «HemeTamisl») B COOTBETCTBUM C MpPaBUIAMU TEXHHUKH
0€30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yiabTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYI0 HH(OpMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHUKanuu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH [EATENPHOCTH B LENSIX COXPAaHEHUS CBOErO 3/0POBbI U
OKpYy’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIECHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YellOBEKa;

JUI OOYYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIA CJeNbIX M CcAa0OBHIAMIMX OOyYaroIUXCs: YMEHHE MCIONIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux (Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl K I (uposric)
/i pasa porp Beero OHTPOJIbHBbIE PAKTHYECKHE 00pazoBaTelbHbIe
padoThI padoThI pecype
Paznen 1.TeopeTnyecKkue 0CHOBBI OPraHUYeCKOH XMMHH
11 IIpeamer opranndeckol XumMuu. Teopust CTpoeHus 3+3
' opranundeckux coenuHenuit A. M. Byrneposa
Htoro no pazneny 3+3
Pa3znea 2.YriaeBoaopoanbl
2.1 [IpenenbHbIE YIIIEBOAOPO Il — aJIKaAHBI 2+2
HenpenenbHble yriaeBogopOIbl: alKEHbI, alIKaJHECHBI
292 pen yr NOpoa 5 o\ > 6 +6 1
QJIKHHEI
2.3 ApOMaTHYECKUE YTIIEBOAOPOIBI 2+2
2.4 [TpupoHbIE HCTOYHHUKH YTIIEBOAOPOAOB U HX IepepaboTka 3+3
Hroro o paznery 13+13
Paznen 3.Kuciaopoacoaep:kainye oprannyeckue coeinHeHus
3.1 Criuptel. @enon 3+3
3.2 Anbpaeruasl. KapOoHoBble Kucn0Thl. CloKHBIE 23U 7+7 1
3.3 YrneBos! 3+3
Hroro o paznery 13+13
Pasznea 4.A30Tconeprkaniue opraHnyecKue coeIuHeHus
4.1 ‘ AMUHBI. AMPHOKHCIIOTBI. bekn 3+3
Hroro no paszneny 3+3
Pa3nen S.BbIcOKOMOJIEKY IS PHbIE COCAUHECHUS
5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2+2
Htoro no paszneny 2+2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34+34 2+1




11 KJIACC

KoJunyecTBO 4yacoB DJIeKTPOHHBbIE
No n/m HaumeHoBaHue pa3iesioB U TeM Kontpoabmsre | lpakTiaeckne (uudposbie)
NPOrpamMmbl Bcero paBOTLI paBOTI gﬁeg;lg(c)::nenbﬂme
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuondeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 3+3
anemeHToB 1. 1. Meneneena
19 Crpoenue BemiecTBa. MHOroo0Opasue 444
BEIIECTB
1.3 XUMUYECKHE peakluu 6+6 1 1
HWroro no pazneny 13+13
Pa3nen 2.Heoprannueckas xumusi
2.1 Mertasibl 5+5 1
2.2 Hewmeramisl 9+9 1
23 CBsI3b HEOPTAHUYECKUX W OPTAaHMICCKHUX 949
BEIIECTB
Hroro no paszneny 17+17
Pa3znen 3.Xumus v :Ku3Hb
3.1 ‘ XUMUS ¥ KU3Hb 4 +4 ‘ ‘
Hroro no paszneny 4 4
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34+34 2 | 3 |

3a cyeT WKOAbHOrO KOMMNAHeHTa KO/IM4ecTBO yL-IE6HbIX yacos no xumum B 10 — 11 Knaccax yBE€/IN4EHO Ha OAMH 4acC B HeAeN, TO eCTb XMMUA 10 knacc

- 68 yac., xumuna 11 knacc — 68 yacos.



MNOYPOYHOE IIVIAHUPOBAHUE
10 KITACC na 2024 — 2025 yu. roa

No YuebHuK «Xumms. 10 knacc», EpemuH B.B. u ap., KounyecTBo yacoB Nara DJIeKTPOHHbIE
11/-11 M3-s8o «poda», 2020r. Beero KonTpoasubie | [IpakTuyeckue W3yueHusI pecypcehl
Tema ypoka. padoThI padoThI (maparpad)

Teopust CTpoeHUs OPraHUYECKUX COCTMHEHUI

1-2 A. M. bytiepoBa, €€ OCHOBHBIC TTOJIOKEHUS 1+1 ni-3
SIBiIeHME N30MEpPHH.
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUI

3-4 psif, U30MepHs K HOMEHKJIATypa ajJKaHOB. 1+1 n.s
CBoiiCTBa ¥ NMPUMEHEHHUE AJKAHOB.
['omosiornueckuii psa HEMPEAEIbHBIX YIJIEBO

5_6 p bi | P i yr. 1 + 1 MNn.6
JIOPOJIOB psAZia aKEHOB.

7.8 [lepBu4HbIE OHATHUS O ANKAJAUCHAX U 141
Kayuykax.
AJNKHWHBIL: COCTaB U OCOOCHHOCTH CTPOCHUS,

9 TOMOJIOTHYECKHH psll. ATETHIICH — 1 n.7

MPOCTEUIIINN MPEICTABUTEIb AIKUHOB

10 Beruncnenus no ypaBHEHHUIO XUMHUYECKOU 1
peaxiuu, 3aJa4u Ha BeIBeJIeHHE POpPMYIT B-B

11- ApeHsl: 6eH301 U TOIyoJ. TOKCUYHOCTB 1+1 n.s

12 apeHoB '

13- [IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB: 1+1

14 IIPUPOIHBIN ra3

15 O600611eHne 1o pa3eny « YTriaeBoJ0pOab 1

16 KonTponpHas pabota mo pazaeny 1 1
«YTII€BOIOPOIBD)

17- [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI 1+1 1.9-10

18 u 3Ta”ol. BogopoHas cBs3b ’

19 MHOr0oaTOMHBIE CIUPTHI: TUIICHTIUKOIb U 1 n11
TJIMLEPHUH '

20 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U 1 n.12
XUMHYECKHE CBOICTBA, MPUMECHCHHE '

21- Anpaerupl: GopMambACTU U alleTaNIbICTH/I. 1+1 n.13




22 AuetoH

23 OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE 1 .15
KHCJIOTHI: MypaBbHHAS M YKCYCHas '

24 [IpakTrueckas padota Ne 1. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHUCIIOTBD»
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 1 n.16
3¢upoB

26 XKupsl: THIpOIN3, MPUMEHEHHE, 1 1.16-17
OuoJsiornueckasi pojib )XKHpOB. MbLia.
VYTIIeBOIbI: COCTAB, KIaCcCU(UKAITHS.

27- .

28 Baxwneriue npencraBuTeNu: riwKo3a, 1+1 M.18-20
(bpyKTO3a,caxapo3a, IeJUII0JI03a U KpaxMall.

29 I'enetnueckas CBSI3b YTIEBOJIOB C IPYTUMHU 1+1
KJIACCAMH OPraHUYEeCKUX COCTMHEHUH.
Kontponbnas paboTta mo pazaery

30 «Kucnopoacoaepkaiiye opraHuuecKue 1
COEIMHEHNSD

31 AMUHLI: METWIIAMUH U aHUJINH 1+1 n.21

32 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE a30TO- 1 n.22
COEIMHEHMS.
Benku xak mpupogHbIE BHICOKOMOJIEKYIIIPHEL

33 e PHUPOJIHbIE BBICOKOMOJIEKYIAPHBIE | 4 4 n.23
COEIMHEHNS

34 Ctpoenue u kinaccuuKaIus moJIuMepoB. 1 n.24-25

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC na 2024 — 2025 yu4. roa

e Yuebnuk «Xumusd. 11 xinaccey, Epemun B.B. n KoanuecTBo yacos JMara DJIEeKTPOHHbIE
W/ | APs H37BO «Ipodar, 2021 r. Beero Konrpoasnbie | [IpakTnyeckue usyuenns | PECYPCH!
Tema ypoka. paGoThI padoThI (naparpa¢ n3yu)

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs

1-2 1+1 ni,2
KOH(UTYpaIusi aTOMOB
IIepnognueckuii 3axoH u [lepuoanueckas

3-4 cucTeMa XMMUYeCKuX ieMeHToB /1. U. 1+1 N4
MeneneeBa, ux CBs3b C COBPEMEHHOM TEOPUEH '
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

5-6 | XUMHUYECKHX DJIEMEHTOB M UX COSAMHCHUMN 110 1+1 n.a
rpynmnam u nepruojam.

7.8 CtpoeHnue BemiecTBa. Buibl XuMU4ecKon CBS3H. 141 n3
THIbl KPUCTAUTMYECKUX PEHIETOK. '

9 O06o01IeHre U TIPOBEPKa 3HAHUH Y4-Cs TIO TeMe 1

«Ctpoenue BemiectB». [IpoBepounas padora.

10 Knaccudukanus XuMHUECKUX peakluii B 1 n.s
HEOPraHWYECKON U OPraHN4YECKON XMUMUH. '

11- | DaexTpoauTUYECKast TUCCOITAALIHS 1+1 9

12 | anexkTponuToB. Peakunuu HOHHOrO oOMeHa. '

13- | OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIUH. 1+1 n.10

14 [TonsiTHe 00 IMeKTpOIH3eE. '
[IpaxTt. pabora Nel «Pemenue

15 AKCIIEPUMEHTAIIbHBIX 1 1 Mp. pab.
3aja4 1o TeMe «XHUMHUYECKHE PEaKIum.

16 KoHnTtponbHas paboTa mo pazaeny 1 1
«TeopeTnyeckrie OCHOBBI XMMHUI)
Mertaibl, ux nojgoxenue B [lepuoanueckoi

17 | cucteme »1€MEHTOB M OCOOEHHOCTU CTPOCHUS 1 n.12
atomoB. [lonydyenue u pus. cBoiicTBa MeTaIOB

18 | O0mue XMMHUYECKUE CBOWCTBA METAIIJIIOB. 1 n.13
OCo0EeHHOCTH XUMUYECKHE CBOMCTBA METAJIOB

19 | rmaBHBIX ¥ MOOOYHBIX MOATPYII U UX 1 n.13

COEeIUHEHHUN




Hewmeramnsl, ux nonoxenue B [leprnonnueckoin

20 CHCTEME XMMHUYECKuX deMeHToB /1. 1. 1 n.i1
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
21 OO01re XUMHUYECKHE CBOMCTBA HEMETAJIIIOB. 1 n.11
29 [Ipakt. pabora Ne2 «Pemienue sKCriepuMeHTaNb 1
HBIX 3aJ1a4y 110 TeMaM «MeTalibl U HeMETaJIbD».
23 O06o01IeHre 1 cucTeMaTr3alis 3HaH|K 110 1
TemMaM «MeTasibl 1 HEMETaJLIbI»
24 KonTtponbsHas padora no Temam «MeTauisl» U 1
«HemeTamib»
o5 Xrmuyeckan TexHonorns. OCHOBHbIEe NPUHLMNbI 1 1.15-17
XMMMUYECKOTO NPON3BOACTBA.
26 PoNb XMMWUK B }KU3HWN YeNOBEKA 1 .20 -29
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME | 26







