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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEJHET0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIIUXCs CPEACTBAMU Yy4eOHOTO IpeaMera
«Xumusi» aas 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHLIETITYyaJbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILI€JIEH, COJIEp)KaHHs, pPE3yJIbTaTOB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBaAMH y4eOHOTO MpeaMeTa «XUMUs», CoJep:KaHue U MOCTPOCHUE
KOTOPOTr'O OIPEACNICHbl B IpOorpaMMmMe MO0 XHMHUHU C YYETOM CHEeUU(PUKA HAYKH XUMUU, €8
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
Hesnel M NPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:»KarolieM MUpPE KaK O eIUHCTBE MPUPOIBI M YeIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJECHCTBYST C JIPyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYpBI, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO TpyJaa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa Ha PElIeHUE TI00ANbHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbI 3JJOPOBBSL.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMH  TpeaMeTa «XUMUsD» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xumMus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM
3HaHUU U3 oOuIel XMMUK) U OpraHudeckod Xxumuu. @opMuUpoBaHUE JAHHOW CHCTEMBbI 3HAHUI
OpyU HM3YYEHHUH TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckast xumus» U «O01mas 1 HeopraHuyeckas
XUMUS» chopMHpoOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUEHUIO



y4eOHOrOo Marepuana W OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaxX HAIOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMUYECKOHN CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOHN peaKIiH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XMMHUsA» OOyUarOIIMMCS MPEJOCTaBIAETCs BO3MOXKHOCTb OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHA C OOIIECTEOPETHUECKUX W METOIOJIOTUYECKUX TTO3UIIHH,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (PYHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 um 11 kjaccoB alieMEHTaMu  COJEPXKaHMs, HMEIOLUIMMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHbIX U 3KCIIEPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1menom coaepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (QUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHUs
OYHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3amad BOCHHMTAHMS, Pa3BUTHS W COLMAIM3AalMU  OOydarouuxcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUS M TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIBHBIX YUEOHBIX JIEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIsl pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEICHUs MpobieM, MOUCKa, aHaIu3a U
00paboTkn uMHPOpMaIMK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] OMbITa MPAKTUYECKOM U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IleJied M3y4yeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOM HAyKHM Kak o0JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHHUS MTPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMM LIEJIIMH HM3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (GOpMHpPOBAaHHME CHCTEMBbl XHUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeXkKaT KIIIOUEBbIE MOHSITHS,
(yHIaMEHTaJIbHbIE 3aKOHBl U TEOPUHM XHMHHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U



MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH WX PA3BUTUS U CTAHOBIICHHUS;

e (opmupoBaHUE U PAa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIISCTB U
XUMHUYECKHX peaklnid, HeOOXOMUMBIX ISl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBJICHUI, UMEIOIIHUX MECTO B MPUPOJE, B MPAKTUYECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJa4y U3y4eHus MpeaMera B
porpaMMe 1Mo XMMHH YyTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B cucTteMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MpENoJaBaHUU XUMHUH B OOJbIlei
CTCTICHH OTAAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJCepKaHUs OO0ydYeHwus,
OpUEHTUPOBAHHOM Ha TOJTrOTOBKY BBIMYCKHHMKAa OOIIe00pa3oBaTelbHOW  OpraHu3alu,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOW KU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ oTUM mpu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUPYIOLIEe 3HAUYCHUE
MIPHOOPETAIOT TaKUE TSN U 33/1a49H, KaK:

ajanTanus oOydYaromMxcs K  YCIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE WHTEIUICKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUSIX, CBI3AHHBIX C BEICCTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOyYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMNA),
UMEIONINX YHUBEPCAITBHOE 3HAUYCHUE IS PA3IUYHBIX BUOB JCATCILHOCTH: PEIICHUS TPOOIIeM,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHUs OIbITa
JESTSIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe I OICHKH C
MO3UIUI IKOIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMUYECKHX MPOIIECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaOIUXCsl: CIIOCOOHOCTH CaMOCTOSITEIEHO TMPUOOPETaTh HOBBIC 3HAHUSA 110 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAaIIMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA M aHAN3a y9eOHOW W HAyYHO-TIOMYJISPHOW HH()OPMAIIMA XUMUIECKOTO
COJIepKaHUS;

(dbopMUpPOBaHUE U Pa3BUTHE y O0YUYAIONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBITIICHUS,
HaOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYarOImUXcs YOeKIEHHOCTH B TYMaHUCTHYECKOH HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEHIEHHH THo0aldbHBIX  MPOOJEM  paloHaIbLHOTO
MIPUPOJIOTNIONL30BAHUS, TIOMOJHEHUS SHEPreTHYCCKUX PECYpPCOB H COXPaHEHUS IMPHPOJTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO OTHOLIECHUS K MPUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITA WCITOJIb30BAHUS MTOJIYICHHBIX 3HAHUW TSI TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydeOHOM maHe cpemgHero o0miero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 0bmacTn « EcTecTBeHHO-HAYYHBIE TPEIMETHD).

OO01ee YUCIIO YacoB, OTBEAEHHBIX JUIS U3YYCHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIIHETO
obmiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmenoo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYUYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIe TOJOXKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BeEIIECTB. [ omonorus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanum — OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U UX MPEBpPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHUs |
TFOpEHUs ), HaX0XACHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHE M XUMHYCCKHE CBOWCTBAa (peakuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHHUS U MOJIMMEPHU3alllH ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u meTmwiOyragues-1,3: cTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [lodyyeHne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKHUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTyISHHE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIAEBOAOPOIOB. [IpupoaHbiii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHUUECKHid, KaTaTUTUYECKUI), nupoau3. [IpoayKkTel nepepaboTku He(TH, UX MPUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyroiib ¥ MPOIyKTHI €ro MepepaboTKH.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHs BEIIECTB M UX NMpEBpallleHU: O3HAKOMIIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, KoJutekiun «HedTe» u «Yromsy, MogenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brrunicnienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MM NPOAYKTa pEaKklMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB WU MPOTYKTOB PEAKLIUH).

Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUEe |
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMHU MeETaJlJIJaMH, TaJOre€HOBOJOPOJIaMH, TOpPEHHE),




npuMeHeHue. BonopoiHble CBA3M MeX1y MOJIEKyJaMH CUpToB. JleficTBHe MeTaHO/Ia U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
HOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpO€HUE, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBONCTBA, 00LIME I KJlacca KUCIIOT, peaKusl
TepudHKaNMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YTIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykro3a Kak U30Mep IIIOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl W3YUYEHMs BEIIECTB U MX IPEBpALICHUI: NpPOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
CupTOB (B3auMojeilicTBUe TiniepuHa ¢ ruapokcugoM Meau(ll)), ampaerumoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), MHpPOBEJECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe IMIMHA). buonornuyeckoe 3HaueHHe
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIM3, IEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3Y4YEHHs BEIIECTB M WX MpEeBpaleHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPHU3aIIs U MOJIMKOHICHCAIINS.



OKCIEpUMEHTAIBHBIE METOJIbI M3Y4YECHHs BELICCTB M MX NPEBPALCHUN: O3HAKOMIICHHUE C
00pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO IMUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0OCHOBBI XUMHHU

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaiy, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacripesielieHUs] HJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(UTypalus aToMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa U llepuonnueckoil cHUCTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIIaM ¥ nepuojaM. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKHU.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJulMuyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemtectBa MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTe O AucHepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPLI. MaccoBas 1ot
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coefauHeHuil. HomeHkiaTypa  HEOpPraHWYeCKHX
BEIIECTB. |'€eHeTnyeckas CBsS3b HEOPraHWYECKHWX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumuyeckass peaknus. Knaccudukanus XUMHYECKHX peakIuil B HEOPraHUYecKoW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
SHEPTUHU NIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peakluu.
Xumnueckoe paBHOBecHe. (DAKTOpHI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Ipuniun Jle larense.



OnexkTponuTnueckas aucconuanus. CuiibHble M cnadble 31eKTpoauThl. Cpeaa BOIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumuyeckux snemeHtoB . M. MenneneeBa», usyuyeHue
MoOJieJIed KPUCTANIMUECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKeHHE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpElIETICHUE CPellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMeEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHue pasnuyHbIX (PaKTOpOB Ha
CKOpPOCTb XUMHYECKOU pEaKIN».

PacuérHble 3anaun.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannyeckas xumus

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, hochopa u yriaepona).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KUCIOPOICOIEPKAIUX KUCIOT, BOJOPOJHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETAJNIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meraios B [lepruoaudyeckoi cucTeMe XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHHUM
METAJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJdid, KaJbIMd, MAarHUMH,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCJUHEHUH.

OO61ure criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUN: HU3YyYEHHE
KoJuleKuuu «MeTaisl U CIIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJIEeHME W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  OIMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce MU 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuu B 00ecrieYeHUN SKOJIOTHYECKOH, SHEpPreTUYeCKOr U MUIIEeBOI O€30MacHOCTH,
pa3BUTUH MenuuuHbL. [loHATHE O Hay4yHBIX MeETOJaX ITO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJyYEHUs
BAKHEHUIIUX BEIIECTB.

YemoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHUIIME CTPOUTENBHBIE MaTepHUabI,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMAaTepHaJlbl, OpraHM4YeCKHe U MUHEpaJIbHbIE y100pEHUSI.

XvMHS M 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMeTHbIX CBSA3eH MpHU U3YYEHHH OOIIEeH U HeOpraHMYecKOoi XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,



TaK U MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JAJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBa, GPU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHomnorus: XUMUYECKas MIPOMBILIIIEHHOCTb, MeTaJLTyprus, POU3BOCTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAaliOB, DJIEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTHUHU.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XUMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4aroIIMMUCS
poTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IpOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN ITOIXO.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYypE€ JIMUYHOCTHBIX
pe3ysnbTaTOB OCBOEGHMs INpeaMmeTa «XHMHs» Ha YPOBHE CpeJHEro ooumero oobpa3oBaHus
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00y4EHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCSI B CBOCH AEATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLIIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3YyJbTaThl OCBOEHUS MpenMera «XHUMHsD JOCTUTAIOTCS B €IMHCTBE
yueOHOIl M BOCIUTATEIBHOM JIEATEIILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH U TNPaBUIAMHU MOBEICHMS,
CIOCOOCTBYIOIIMMU TIpOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYarOLINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPakaloT cPOPMHUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYyYaloIMXCs 10 pean3aluu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaxaaHCKOro BOCIMTAHUS:

OCO3HaHHS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPABOIOPSAKY;



MIPEACTABICHUS O COLMAIbHBIX HOPMAaX M MpaBUIaX MEKJIMYHOCTHBIX OTHOIICHUHI B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BBEITOJTHEHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTHX
[IPH aHAJIM3E PA3INIHBIX BHJIOB YUECOHOH JEATEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJCAMI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUHM MU TMPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT UIUTENbHBIX HAOIIOACHUMH,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TIOCIEAYIOUIEM AaHAJINA3E
WH(OPMAIIUU O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTyalldd, CBS3aHHbIE C XWUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUCHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJECHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBanusi KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHOro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MYECKOMY U IMCUXUYECKOMY 3710POBBIO;

coOirofeHus MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, NMOBCEAHEBHOMU
JKU3HHU U B TPYIOBOU JIEATEITHLHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJCH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBLHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSIM TpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBHUIYaTbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynymieit mpodeccuun u peanns3anui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMYECKH TIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOTeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHIKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKpPY’KaoIled MpUPOIHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEANTPHUHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;



HaJIMYWs PA3BUTOTO HKOJOTHMYECKOIO MBIIUICHHS, SKOJOTMYECKOW KYJIbTYphI, OIMbITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HaBaTEJIbHOW, KOMMYHUKATUBHON U COITMAIIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 NO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs ¢€ poiu B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIOIEeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIICHUH TIPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIHM3AIUU: B ¢
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XKHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€CTIeueHNH yCIOBUM YCTEIIHOTO TPYJa U SKOJOTHYECKHA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBJIECHUU OKPYXKAIOIIET0 MHpa U MPOUCXOMSIIMX B HEM HM3MEHEHUH,
YMEHHS J1eJaTh 000CHOBAaHHbBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIb30BaTh XUMHYCCKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYEHMIO HOBBIX 3HAaHMM 10 XHMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuHbIX chepax mpodeccHoHaTbHOU
JIeSITEILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIe 75 (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUTUTHHAPHBIC
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MNpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCTIEI0OBaHNE, HAOMIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHE);

YHUBEPCAIBHBIE y4eOHbIe JNEUCTBUA (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOydaIOIIUXCSI  KCIONBb30BaTh  OCBOCHHBIE — MEXIAMCIUILTHHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HAHUA W YHHBCPCAJIBHBIC y‘-IG6HI)Ie )IGﬁCTBHS[ B IIO3HABAaTEJILHOU U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MOo3HaBaATC/JIbHbBIMU I[CﬁCTBPlSIMP[Z

1) 6a30Bble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO  (DOPMYJIHPOBATh W aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;



ONpEACIATh LENU JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

MCIIOJIb30BaTh IIPU OCBOCHUM 3HAHMW IPHUEMBI JIOTHYECKOIO MBIIUICHHS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHM W yCTaHaBIMBaTb UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OOBSICHEHMsI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUYUHHO-CJICICTBEHHBIE CBSA3U MEXKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JAEIyKTUBHBIE, IO aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OopMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IPEICTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaeMBIX BEIECTB U XMMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAYy4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLUI;

dopMynupoBaTh LEIM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOILIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nngopmManmei:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAX HHopManuu (HaydHO-TIOMYyJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(MOPMALIMIO Ppa3IWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbl IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

IpUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3IM4YHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOopMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBA MpU pPadOTe € XUMHYECKOH
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((QU3MUEeCKue W MaTreMaTh4yecKue) 3HaKu |
CUMBOJIBI, hopMyIIbl, aOOpeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMA KOMMYHHUKATHBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCY>KIaeMOM TeMbl B X0J/1€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (QOPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IPEI0KEHHON 3a1a4H;

BBICTYyIIaTh C TNpE3eHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPaKTU4YEeCKOH paboThl IO HCCIEJOBAHHUIO CBOICTB H3y4aeMbIX BEILECTB,



peanu3anuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3yjibTaTaM IPOBEAEHHBIX
WCCJICIOBAHMM IMyTEM COTJIACOBAHUS ITO3UIIUI B X0 00CYKICHUS U 0OMEHA MHCHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO ITO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii ITOPUTM JICUCTBUN TIPU BHITIOJHCHUH yYE€OHBIX M MCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbosee F(EeKTUBHBIN CIIOCOO UX PelIeHUsl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIEATENIBHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(OPMHPOBAHHOCTh IPEJACTABICHUI O XMMHUYECKOH COCTaBIIONIEH €eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XWMHUH B TIO3HAHWM SIBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYEeCKUX 3a7ad M OSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpenE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKyJa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATEIIEHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIA 00BEM, YIJICPOIHBIA  CKeJeT,
(GyHKIMOHAIbHAS TpyNIa, paguKkail, HU30Mepus, W30Mepbl, FOMOJIOTMYECKUN psid, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OpraHMYeCKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllhe B OCHOBE MOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, OJy4YeHUHU U 0€30aCHOM MCIOJIb30BAHNN BaXKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COECTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMYJT OpraHMYECKUX BEIECTB
Y YpPaBHEHHMH XMMHUYECKHX pEaKLUi, N3rOTaBIMBAaTh MOJAEIN MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIUU MX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIle COeIUHEHUN
(YyrineBoJopodbl, KHUCIOPOJ M a30TCOAEpXkAalle  COEIUHEHMs, BBICOKOMOJIEKYJISIPHbBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs o cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
IOPUBOANUTH TPUBHAJbHBIE HA3BAHHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJICH,
aleTUJIEH, STWICHIVIMKOJb, TJMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, IIIOKO03a, (PPyKTO3a,
Kpaxmall, 11eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (O/IMHAPHBIE U KPATHBIC);



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. byTtiepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX IIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BELIECTB
(MeraH, 3TaH, JTWICH, NPONWICH, aleTwieH, OyrtaaueH-1,3, metmnOyramuen-1,3, OeH30I,
METaHOJ, ATaHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbHHAs U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIMX XMUMHYECKUX PEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YIJIEBOJAOPOIHOIO CHIPbS
(HeTh, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE HMPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOHBIX BEIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHMSI, HCIOJIB3YeMbIX B XHMHUM TPU HM3YYCHHH BEHIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TOCYI0H U
n1abopaTopHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHus OPraHMYEeCKUX BEIECTB MPU HArPEBaHUH, MOJYYCHHE HTHICHA M W3y4YEHHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OelIKoB Mpu
HarpeBaHWM, I[BETHHIE PEaKIUU OETKOB) B COOTBETCTBHM C MpaBUJIaAMHU TEXHUKH O€30MMaCHOCTH
npyu OOpallleHUuU C BEIIeCTBAMU U JTAOOPaTOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YyIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIONIMX pEaKIUd U
dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aAHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyIo M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/IaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBENCHUA B OBITY M TPYAOBOH [EATENHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKPYXAaIOIIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JAEHCTBUS HA KUBBIE OPraHU3MBI
ONpEeeNEHHBIX OPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JCUCTBHS HAa OPTaHU3M
YeJI0BEKa;

JUIsT 00y4aroImMXCs C OTPAHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHHE TPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUI;,

JUISL  CIIEMBIX M CJIa0OBUAAIIMX OOydYarolUXCs: YMEHHE MCIOIb30BaTh pelbedHO-
TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMmudeckux (Gpopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJM XMMHUU B IO3HAHUU SIBICHUN NPUPOJIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s



pelleHusT TPaKTHUYECKUX 3a7ady M OKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JEeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JIECHTHAas, HOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHWid, pacTBOp,  IJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W IMPEBPALICHUS SHEPIUU MPU XUMUUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM SI3bIK XHMHMHM, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXalue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(baKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON IEATEIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHBIC NMPU3HAKK MOHSATUH, YCTAaHABIMBATh
UX B3aUMOCBS3b, WCIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUN XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas,
YIJEKUCIBbIA Ta3, aMMUaK, raméHas M3BECTh, HErali€Has W3BEeCTb, NUThEBAs COJa, MUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaICHTHOCTb U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BelllecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMIH;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle coeIMHEeHUH (IIpOCThIe BEIECTBA — METAJLIBI U
HEMETAaIlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenpneneeBa U JIEMOHCTPUPOBaTh €0  CUCTEMATHU3UPYIOIIYIO, OOBACHUTEIbHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 31eMeHToB 1—4 nepuoos [lepuonuueckoii cucteMbl XuMuueckux 3nemeHToB /1. U.
MeneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUECCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XMMHUYECKHUX D3JIEMEHTOB M HX
COoeIMHEHUH o nepuoaam u rpynnam [lepruoaudeckoil cucteMbl XMMHUECKUX 31eMeHToB [[. .
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJY HEOPraHMYECKUMH BEIIECTBAMH C TIOMOILIBIO YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
nmpu3HaKaM (YHCIy W COCTaBy pEardpyrolux BEMIECTB, TeIioBoMy AJ(hdexTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMU, YJaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, MOJHBIE
U COKpalEHHBbIC YPaBHEHUS PEaKlUii MOHHOTO OOMEHA, yUWThIBasl yCIOBHS, MPU KOTOPBIX TH
peaKuu UAyT 10 KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAaHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEeaKkluu OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE MPOIIECChl, JIekKaIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHHUS CEPHOM KHCIOTHI, aMMHAKa, a TakkKe CPOPMUPOBAHHOCTh
IpeJcTaBiIeHu 00 OOIIMX HAyYHBIX NPUHLMIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C HCIOIb30BAHUEM IOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peaKIusax, Macchl BEllecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO W3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakunu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpPMHUPOBAHHOCTh YMEHHU COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TOCYA0H U
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUN JKCHEPUMEHT
(pa3znoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEICIIEHUE CpPEJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEeaKluH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agay no temaM «Meramiey U «Hemeramisl») B COOTBETCTBHUM € IPaBUJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpallleHNH C BELIECTBAMH U JIAOOPaTOPHBIM 000pY/I0BAHUEM, NTPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (pOopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAaIHIO,
NOJy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOW KOMMYHMKauuu, VHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBENEHNA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaIOIIeW NPUPOJHON Cpelbl, OCO3HABATH ONACHOCTb BO3JEHCTBHS HA YKUBBIE OPraHU3MBbI
onpeAenéHHbIX BeUlecTB, MoHMMas cMbich nokasarens I1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUist 00y4YarolMXCsl ¢ OIPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL  CIIETBIX M CJIa0OBUAAIIMX OOydYarolUXCs: YMEHHE MCIOIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3HadeHuit JI. bpaitns i 3anucu XuMu4eckux popmyI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Ne ni/mm
NpOrpamMmbl Bcero KoﬁﬂTpom’H“e H%aKTquCKHe o0pa3oBaTe/IbHbIE
padoThI padoTsI pecypch
Pa3neu 1. TeopeTuueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
' aJKaJUCHBI, AJIKHHEI
2.3 ApoMaTn4ecKue yrieBo10posl 2
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 1
' uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyecKue coeinHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnoxHble dhupbl
3.3 YrineBoasl 3 1
Hroro no pazneny 13
Pa3neua 4. Azorcoaep kanue OpraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKUCTIOTHI. benku 3




Hroro no pazneny

Pa3znea S. BbicokOMOJIEKYJISIPHBbIE COeINHEHU S

51 \ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne n/mm OpOrpaMMbE Beero KO6HTp0JILHLIe Hpgucnmecxne 0Bpa30OBATEIBHBIE
padoTbI padoTbI pecypeb
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no paznemny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertasibl 6 1
2.2 Hemeramibl 9 1 1
23 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHIX 5
' BEILIECTB
Hroro no pazneny 17
Pasnen 3. XumMus u :Ku3Hb
3.1 . XUMHS ¥ KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchl

[Ipenmer oprann4eckoi XUMuH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHM4eCKUX
coenquHeHuil A. M. bytnepoBa, €€ 0CHOBHbIE
II0JIO’KEHHUS

[IpencraBnenue o KiaccuPpUKALMHA
opranuyeckux BemiecTB. Homenkarypa

(CI/ICTCMaTI/I‘leCKaﬂ) H TPUBHUAJIbHBIC HAa3BAHUS

OpTraHU4YCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHM sl

Meran u 3TaH — OpocTeuIre
IIPEACTABUTENM AJTKAHOB

AJNKeHBI: cOCTaB U CTPOCHUC, CBOMCTBA

OTUIICH U MPOMUJICH — HpOCTGﬁHIHC
MMpEaACTAaBUTEIN AJIKCHOB

10

[TpaxkTrueckas pabota Ne 1. «Ilomxyuyenue
ATHJIEHA U U3yUEHUE €ETO CBOMCTB

Ankanuensl. bytaauen-1,3 u
MetunoyrtaaueH-1,3. [omydyenune
CUHTETUYECKOIO KayuyKa U Pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUH psijl. ALETUIIEH —
MPOCTEUIINIA MPEICTABUTEIb ATKHHOB

11

Brrunciienus o ypaBHEHUIO XUMUAYECKOM




peakiuu

Apensl: 0eH301 U ToITyols. TOKCHYHOCTh

12
apeHoB

13 ['eHeTnyeckas CBSI3b YTIEBOIOPOAOB,
NPUHAIISKAININX K Pa3IMYHBIM KJIaccam
[IpupoaHbIe HCTOUHUKY YTIIEBOIOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIC He(DTSIHBIC Ta3bl,
HEPTh U MPOIYKTHI €€ epepadoTKu
[IpupoaHBIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC Ta3bl,
HE(PTh U MPOIYKTHI €€ epepadoTKu

16 KonTponbhas pabota no paszueny
«YTIIeBOAOPOABD)

17 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToOMHBIE€ CITUPTHI: ITUICHTIUKONIb U
TJIALICPUH

19 ®deHom: CTPOCHHE MOJEKYJIBI, (dbuznveckue u
XUMHYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaeruzpl: opMaIbAETUI U alleTaIbICTH]I.
AnieToH

21 OnHOOCHOBHBIE MIpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs 1 YKCYCHAast

29 IIpakTHueckas pa6?Ta Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23 CreapuHOBas U OJIEUHOBASI KMUCIIOTHI, KaK
NPEICTaBUTENN BBICIINX KAPOOHOBBIX KACIOT

24 MpI1a Kak coiu BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIoIIee JIeiicTBHE
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIIOKHBIX

a¢upoB




JKupsl: Tunponns, NpUMEHEHUE,

26 1
OMOJIOTHYeCcKast POJIb KHPOB
VYTeBoIbl: COCTaB, KiIacCH(pHUKaIHS.

27 Baxneiimue npeactaBuTeu: Ti0K03a, 1
bpykTO3a, caxaposa

28 Kpaxmai u 1mesuiroio3a Kak mpupoIHbIe 1
MIOJIUMEPHI
KoHnTponpHas padora mo pazaeny

29 «Kucnopozacoaepxaiye opraHn4ecKue 1
COCIUHEHUS

30 AMUJHEL: METHIAMHUH U aHUINH 1
AMHHOKHCJIOTHI KaK aM(pOTEepPHBIC

31 OpPTaHWYECKHUE COCTUHEHUS, X 1
Ouosiornueckoe 3HadueHue. Ilenru sl

30 benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHEBIE TIOHATHSI XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIC METOIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TnacTmacchl, KayuyKH, BOJIOKHA
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11 KUIIACC

Ne

n/
n

KoanuecTBo 4acoB

KonTpoa
bHbIE
padoThI

Tema ypoka Bce
ro

XUMUYECKUI

3J€MEHT. ATOM.
DneKTpoHHas 1
KOH(UTyparus

aTOMOB

[Tepuonnueckuii

3aKOH U

[Tepuonnueckas

CUCTEMA XUMHUYECKUX
anemenToB /l. 1. 1
Menpaeneena, ux

CBA3b C COBPEMEHHOU
TEOpHEH CTpOeHUs

aTOMOB

IIpakTHye
cKHe
padoThI

JlaTa
usyue
HHS

DJIeKTPOHH
ble
uudgposbie
o0pa3oBarte
JIbHbIE

pecypchbl

3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
XUMHYCCKHUX
AJIEMEHTOB M KX
COEJIMHEHUH T10
rpynmnam u
nepuoaaM. 3HaUCHUE 1
MEePUONIECKOTO
3aKOHA U CUCTEMBI
XUMUYECKHUX
anemenToB .M.
MeHneneesa B
pPa3BUTHH HAYKU

CrtpoeHue BemiecTna.
XuMHYECKas CBS3b,
€€ BUJIbI; MEXaHU3MbI
o0Opa3oBaHUs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DIIEKTPOOTPHULIATENH
HOCTb. CTEIICHb
OKHCJICHHS.
BemectBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHUS




ITonsatue o
JMCTIEPCHBIX
cucremax. MICTUHHEIE
H KOJUIOMTHBIE
pactBopbl. MaccoBast
JIOJISI BEIECTBA B
pactBope

Knaccudpukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCTUHEHU.
I'eneTnyeckas cBsI3b
HEOPraHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIacCOB

Knaccudukanus
XUMHYECKHX
peakuuii B
HEOPraHUYECKOM U
OpraHn4eCcKOn
XUMHH. 3aKOH
COXpaHEHHUs MaCChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpALICHUS
SHEPTUH MPU
XUMHYECKHX
peaKIusIx

CKopocCThb peaKIii.
Oobpatumbie
peaKIuy.
XUMHUYECKOE
paBHOBECHE

10

11

[TpakTnueckas
pabora No 1.
«BnustHue
pa3IMYHBIX
(akTOpoB Ha
CKOPOCTb
XUMHUYECKOU
peaxIum

DNEeKTpOTUTHYECKAS
JTUCCOITHAITHS.
[TonsTue o
BOJIOPOTHOM
nokasarene (pH)
pactBopa. Peakiuun
HMOHHOTO OOMeHa.
I'upponus




OPraHUYeCKHUX U
HEOPraHUYECKUX
BEILIECTB

12

13

14

OxucanTenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [Tonstue
00 2JIeKTpoJIn3e
pacruiaBoB U
pacTBOPOB coJieh

KonrponsHas pabora
110 pasjeiy
«Teopetnueckue
OCHOBBI XUMHUH»

Mertamnsl, ux
IIOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME XMMHUYECCKUX
anemenToB . U.
MenpaeneeBa u
0COOEHHOCTH
CTPOCHUS aTOMOB.
OO6mue puznueckue
CBOICTBAa METAJIJIOB

15

16

17

18

CrnnaBbl METaJLIOB.
DNEeKTPOXUMHUYECKU I
PsI HAIPSKEHUN
METaJJIOB

XUMHYECKHE
CBOICTBa
BaXXHEUIITUX
METaJIJIOB (HAaTpUH,
KaJluM, KaJlblui,
Mar"ui, anroMUHHI)
U UX COCTUHEHUM

XUMHYECKHEe
CBOMCTBA XpOMa,
MEJIH U UX
COE€TMHEHUH

XUMHYECKHE
CBOICTBA IIMHKA,
JKenesa d ux
COCTMHECHUI

19

[IpakTnueckas
pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 110 TEME
«MeTaiuie»"




20

21

Hemeramisl, ux
IIOJIOKEHHUE B
[Tepuonnueckon
CUCTEME XMMHUYECKHX
anemeHToB J[. U.
Menneneesa u
0COOCHHOCTH
CTPOEHHUS AaTOMOB

duznueckue
CBOICTBA
HEMETAJJIOB.
Annorponus
HEeMeTaJUIoB (Ha
puMepe KUCIopo/Ia,
cepsl, hocdopa u
yIJIepo/ia)

22

XUMHYECKHE
CBOICTBA T'aJIOTCHOB,
Cephl U UX
COCIUHCHUI

23

24

XuMuyeckue
CBOICTBA a30Ta,
docdopa u ux
COCTUHEHUN
XUMHYECKHE
CBOMCTBA yTiIepo/a,
KPEMHUS U UX
COCIUHCHUI

25

26

27

[IpumeHeHue
BaXXHEUIITUX
HEMETAJJIOB U UX
COE€TMHEHUH

O06o06meHue u
CHCTEeMaTH3aIus
3HAHUH T10 TeMe
«Hemertamnnb.
Breraucnenus mo
YpPaBHEHUSAM
XUMHYECKUX
peakuui u
TEPMOXUMHUYECKHE
pacyeTsl

IIpaxTrueckas
paborta Ne 3.
«Pemenne
AKCTICPUMEHTAITbHBIX
3a/1a4 1o TeMe
"Hemertanmsr"y




28

29

KonrtponsHas pabora
0 TeMaM
«Metamib u
«Hemetamnsy/Beepo
ccuicKas
IpoBepoyHasi pabora

Heoprannueckue u
OpraHUYECKUe
KHCIIOTBHI.
Heoprannueckue u
OpraHu4ecKue
OCHOBaHUS

30

AmdoTtepHbIe
HEOpPTaHUYECKUE U
OpraHuYecKue
COCIMHEHMUSI.
['eneTrueckas cBsi3b
HEOPTaHUYECKUX H
OpraHUYECKUX
BEIIECTB

31

Pomnp xumun B
obecreyeHnu
JKOJIOTHYCCKOM,
SHEPTEeTUYECKOU U
MHIIEBON
0€e30IacHOCTH,
Pa3BUTHUU MEIMIIMHBI

32

33

34

[IpencraBnenus 06
OOIIMX HAyYHBIX
MPUHIIMIIAX
ITPOMBIILIJIEHHOTO
MOJIy4EHHUS
BAKHEHMIINX BEILIECTB
Yenosek B Mupe
BELIECTB U
MaTEpUaJIOB
XuMUA U 300pOBbE
4eJI0BEKa

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



