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HOACHUTEJIBHAS 3AIIMCKA

IIporpamMMa mo XMMHUHM Ha YpOBHE CpemHero oodmero obpa3oBaHusi pazpaborana Ha ocHOBe DemepanbHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanun B Poccuiickoit ®enepaunn», TpeOOBaHUH K pe3yibTaTam
ocBocHHS (emepanbHOW 0O0pa3oBaTENBPHOW TpoOrpaMMBl  cpeaHero oomero obpasoBanus (DPOII COO),
MpEeJICTaBICHHBIX B DenepaabHOM rocyIapcTBEHHOM obOpa3oBarenbHoM craHmgapte COO, ¢ yuérom Konnenimm
npenojaBaHusl y4eOHOro mnpeaMeTa «XHUMHUsS» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoit ®expepauum,
peaM3yIONuX OCHOBHBIE 0Opa3oBaTelbHBIE NPOTPAaMMBI, M OCHOBHBIX MONOKEHHH «CTpaTernn pa3BUTH
Bociutanusi B Poccutickoit denepanuu Ha nepuoxa ao 2025 roma» (Pacnopsikenue [IpaButenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pPa3pabOTKe MpOTpamMMbl MO XHMHH, K OIpEeNelIeHHuto oOIIei crparernn oOydeHWUs,
BOCTIMTAHUS U PA3BUTHS 00YyJaIOMINXCS CpeAcTBaMu yaeOHoro npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM
ypOBHE cocTaBWiIH KoHIenTyaidbHble mosiokeHuss GI'OC COO o B3amMO0OYyCIOBIEHHOCTH IeNeH, CONepyKaHus,
pe3ynpTaToB 00yUeHUs U TPeOOBaHHHA K YPOBHIO TIOATOTOBKH BEIITYCKHHUKOB.

Xumudeckoe 00pa3oBaHUE, MOIydaeMoOe BBITYCKHUKaMH OOIeo0pa3oBaTEbHOW OpPraHMU3aIlNH, SBISETCS
HEOTHEMJIEMOM dYacThl0 WX o0Opa3oBaHHOCTA. OHO CIYy)XKHT 3aBEpIIAOIIUM OTAllOM peaju3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIFOYEBBIX I[EHHOCTEH, MPHUCYIIMX IIEIOCTHOM CHUCTEME XUMHIYECKOTO
o0Opa3oBaHHsa. DTH IEHHOCTH KacarOTCS TO3HAHUS 3aKOHOB MPHPOIBI, (DOPMHPOBAHWS MHUPOBO33PEHUS U OOIIei
KyJBTYphI YeTIOBEKA, a TAK)KE SKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3IOPOBBIO M TIPUPOTHON Cpere.
Peanm3yercs xuMudeckoe oOpa3oBaHHE OOYYArOIIMXCS HAa YPOBHE CpeHero oOIero oOpa3oBaHHs CpEICTBAMHU
yaeOHOro mpenMeTa « XUMEsD, COAepKaHue U TIOCTPOSHIE KOTOPOTO OMpeIeNieHbl B TPOrpaMMe 110 XUMHUHU C YIETOM
Cren(pUKN HAyKA XUMUH, €€ 3HaYeHHs B MO3HAHWH IMPHUPOIBI U B MaTepUAIBHOMN JKU3HM OOIIECTBa, a TAKKe C
yaéToM OOmUX IeNeld W MPUHIHNIIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoit degeparum.

XuUMHUSL KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK HTpaeT 0COOYIO pOJIb B COBPEMEHHOW IUBWIIM3AINU, B
CO3/IaHWM HOBOW 0a3bl MaTepHabHOW KynbTyphl. OHa BHOCHT CBOM BKIaa B (hOPMHUPOBaHWE PAIMOHAIBLHOTO
HAYYHOTO MBIIIUICHUS, B CO3/JAHUE I[EJIOCTHOTO MPEICTABICHUS 00 OKPYXAIOIIeM MHUPE KaK O €IUHCTBE MPUPOIBI H
YeloBeKa, KoTopoe GpopMHpyeTcss B XUMHUU Ha OCHOBE IMOHMMAHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpA,
OCO3HAaHUS B3aUMOCBSI3U MEXKy CTPOCHHEM BEIIECTB, X CBOWCTBAMHU M BO3MOXKHBIMH 00JIaCTAMU TPUMEHEHMSL.

TecHO B3aMMOJIEMCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOTHEMIIEMOW YacThbl0 MUPOBOM
KYJIBTYPbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa W KH3HU KaXKJO0ro uieHa oOmecTBa. COBpeMEHHAs! XUMUS
KaKk HayKa CO3MaTeNbHas, KaKk Hayka BBICOKMX TEXHOJIOTMH HampaBjieHa Ha pelleHHe MIo0albHBIX MpobieM
YCTOMYHUBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKON, MUIICBOM, YKOJIOTUYECKON 0OE€30MacCHOCTH H
OXpaHbI 370POBBSI.

B cooTBeTcTBUM ¢ OOLIUMY LEISIMH U MPUHIMIIAMH CPEIHET0 OOIIEro 00pa3oBaHUs COICPXKAHHUE MPeaMeTa
«Xumus» (10-11 kmaccel, 6a30BbIH YPOBEHb M3YUYCHHS) OPUEHTHUPOBAHO MPEHMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJITOTOBKY OOYYarolUXcsi, HEOOXOAUMYIO WM JIIsl BHIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, YCIIEIIHOTO
BKIIIOYECHUSI B JKM3Hb COIIMyMa, TIPOJIOJDKEHHsI OOpa3oBaHHMs B pa3iMYHBIX O00JAcTAX, HE CBS3aHHBIX
HEITOCPEJICTBEHHO C XUMHUEH.

CoCTaBIsAIOMUMA TIpeaAMeTa «XUMUSD» SIBISIOTCS 0a30Bble Kypchl — «Opranndeckas xuMus» u «OOmmast u
HEopraHu4yecKass XMMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOW HAYKH:
CHCTEeMa 3HaHWH 10 HEOPTaHWYEeCKOW XMMHHU (C BKIIOYCHHEM 3HAHWW W3 OOIIEH XMMHW) W OPTaHWYECKOW XUMHH.
dopMupoBaHHE JAHHOW CHUCTEMbI 3HAHWH NPU M3YYEHHH MNpeJMeTa 00EeCIeYHBACT BO3MOXKHOCTh PACCMOTPEHHUS
BCEro MHOT000pa3usi BEMIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUI XUMHUH.

CrpykTypa coaepxkanuss KypcoB — «Opranmdeckas xuMus» u «OOmas ¥ HEOPTaHWYECKas XUMUS)
chopMHpOBaHa B TporpaMMe 10 XMMHH Ha OCHOBE CHCTEMHOTO MOJXOJla K M3YyYeHHI0 Y4eOHOro MaTtepuana H
00yCIOBIIeHa NCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHWN Ha OMpeAeNéHHBIX TEOPETHUECKUX ypoBHIX. Tak, B
Kypce OpraHHMYecKOi XWMHUHM BEIIeCTBA pACCMAaTPHUBAIOTCA Ha YpPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSA
OpPTaHMYECKUX COEAMHEHHUH, a TaK)Ke Ha yPOBHE CTEPEOXMMHUYECKHX W IJIEKTPOHHBIX MPEACTABICHHUH O CTPOSHUH
BemecTB. CBeneHnss 00 M3y4aeMBIX B Kypce BEIIECTBAaX HAIOTCS B Pa3sBUTUM — OT YIJIEBOAOPOJOB 1O CIOKHBIX
OMOJIOTMYECKN aKTHBHBIX COSJAMHEHWH. B Kypce opraHM4eckod XMUMHH TOJTYYaroT pa3BUTHE C(POPMHPOBAHHBIC Ha



YpOBHE OCHOBHOro oOmiero oOpa3oBaHHs [EpBOHAYAJIbHBIE MPEACTABICHUS O XUMHYECKOH  CBS3W,
KJIacCU(UKAIMOHHBIX TPH3HAKAaX BELIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHSA, O XUMHUYECKOU
peakuuu.

[Tox HOBBIM YIJIOM 3peHHS B IpeAMETe «XUMHS» 0a30BOTO YPOBHSI pacCMaTpHUBAETCS M3YUCHHBIH HA YPOBHE
OCHOBHOTO 00IIero o0Opa3oBaHMs TEOPETHYECKUH MaTepual W (DaKTOJOTHMYECKHe CBEICHHS O BEIIECTBaX U
XUMUYecKoil peakuun. Tak, B 4YacTHOCTH, B Kypce «OOIIas M HEOpraHMYecKass XHUMHUS» OO0YyJaroluMcs
NPEJOCTABISACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHUE MEPUOJUYECKOTO0 3aKOHAa C  OOIIETECOPETHYECKHX H
METO/I0JIOTHYECKUX MO3ULHUH, [Ty0ke MOHATh HCTOPHUUYECKOE U3MEHEeHUE (PYHKIHK 3TOTO 3aKOHA — OT 0000LIaroIIe
JI0 OOBSICHSIIOIIEH W IPOTHOZUPYIOIIEH.

Enunas cucrtema 3HaHMM O BaKHEHIIMX BEILECTBAX, UX COCTaBe, CTPOCHUHU, CBOMCTBAaX U NPUMEHEHUH, A
TaK)Ke O XUMHUYECKUX PEAKIHAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IMPOTEKaHWs JomoyHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTaMH COJAEP)KaHHS, MMEIOIUMHU KYyJIbTYpOJOTHYECKMH W NPUKIAAHOM XapakTep. OTH 3HAHHA
CIOCOOCTBYIOT MOHMMAaHHIO B3aHMMOCBS3H XMMHUH C JIPYTUMH HayKaMHd, PacKpHIBAIOT €€ poJib B MO3HABATEIBHON U
NPaKTUYECKOW AEATENFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBaKEHHS K TPOLIECCY TBOPUECTBA B 00JIacTh
TEOPHH M MPAKTUYECKUX NPUIOKEHUH XHMHHU, MOMOTAIOT BBITYCKHUKY OpPWUEHTHUPOBATHCA B OOIIECTBEHHO H
JMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIIMBATh HHPOPMALIUIO U IPUMEHSATH €€
JUISl TIOTIOJIHEHUS 3HAHUM, PEILICHHs] UHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIbHBIX UCCIIEN0BATENbCKUX 3a1ad. B nienom
coJepkaHue y4eOHOro mpeaMera «XUMHS» JaHHOTO YPOBHS W3yYeHHsS OPHEHTHPOBaHO Ha (OpMUpOBaHHE Yy
00yYaromuxcsi MHUPOBO33PEHUECKOW OCHOBBI AJIsi MOHMMaHMs (GUIOCOPCKHX HAEH, TAaKMX KakK: MaTepUalbHOE
€IMHCTBO HEOPraHWYEeCKOTO W OPTraHMYeCKOro MHpa, OOYyCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, IO3HABAEMOCTh IPUPOAHBIX ABJICHUN MYTEM SKCIEPUMEHTA U PELICHUS IPOTUBOPEUHM MEXAY HOBBIMU
(hakTaMH ¥ TEOPETHYECKUMH MPEATIOCHUTKAMH, OCO3HAHHE POJIM XMMHW B PEIICHWH DKOJIOTHYECKHX IMpoOiieM, a
Takke MpodiIeM cOepekeHNs YHEPTETHIECKUX PECYPCOB, CHIPhS, CO3/ITAHMUS HOBBIX TEXHOJIOTHI U MaTepHAIIOB.

B mane pemienus 3aqad BOCIIMTAHUS, Pa3BUTHS W COIMATU3AIMN O0YJAIOIIUXCS MPUHATHIE TPOTPaMMOH 10
XUMHUH TIOIXOABl K ONPEACIICHUIO COAEP)KaHUS W TOCTPOSHUS IpeIMeTa IMpelycMaTpuBaroT (HopMHUpOBaHUE
YHHUBEPCAIBHBIX Y4eOHBIX NEHCTBUI, UMEIOINX 0a30BO€ 3HAUEHUE JUIA PA3INYHBIX BUIOB JEATEIHHOCTH: PEIICHUS
mpo0JieM, TIOMCKa, aHaIn3a U 00paboTKkK MHpOpMAIHK, HEOOXOAUMBIX I TPUOOPETEHUS OTBITA MMPAKTHIECKON H
UCCJEI0BATEIbCKON AESITENIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IIO3HAHUU XHUMHUHU.

B mpaktuke mpernonaBaHus XMMUM KaK Ha YPOBHE OCHOBHOTO 0oOIIero oOpa3oBaHHs, TaK U Ha YpOBHE
cpemHero o0miero oOpa3oBaHus, TIPHU OIPENEICHUN COAEPIKATEIbHON XapaKTEPUCTUKHU IeJiell M3ydeHHs mpeaMeTa
HampaBlIeHHEM MEPBOCTEIIEHHOW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMHUPOBaHHE OCHOB XMMHUYECKOW HAYKH
KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUIECKON AESITETHHOCTH YEIOBEKa ¥ KaK OJTHOTO U3 KOMIIOHEHTOB
MUPOBOU KyJbTyphl. C METOIUYECKOM TOUKHU 3pPEHUS] TaKOH MOJXOJ K ONPEACNICHUIO LeNIed M3Y4YeHHs MpeaMeTa
SIBJISIETCSI BIIOJIHE ONPABJAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHUS TJIAaBHBIMU LEISAMH U3y4eHHs TIpeaMera « Xumrsh» Ha 0a30BoM ypoBHe (10 —
11 x71.) SABISIFOTCSL:

(hopMUpOBaHHE CHUCTEMbl XHMHYECKHMX 3HAHUH KaK Ba)KHEHIIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa, B OCHOBE KOTOPOI1 Jie)XKaT KI0UeBbIe MOHATHA, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPHUH XUMHHU, OCBOCHHUE SI3bIKA
HayKH, YCBOCHHE U IOHUMAHHUE CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIICHHE
C UCTOpHEHN UX Pa3BUTHA U CTAHOBJICHUS;

(hopMHpOBaHUE W pa3BUTHE MPEICTABICHUH O HAYyYHBIX METOJIAX TO3HAHHS BEIIECTB M XUMUYECKUX PEaKIui,
HEOOXOIUMBIX JIJIsl IPHOOPETEHHsT YMEHUH OPHUCHTUPOBATLCS B MUPE BEIIECTB U XUMHUYECKHX SIBICHUN, HMEIOIINX
MECTO B IPUPOJIE, B IPAKTHUECKON U TIOBCEHEBHOM JKU3HU;

pa3BUTHE YMEHHWH W CHOCOOOB JESITENHHOCTH, CBS3aHHBIX C HAOIMIOACHWEM W OOBSCHEHHEM XHUMHYECKOTO
JKCIIEpPUMEHTA, COOJTIOJICHUEM MTPaBUII OE30MacHOr0 0OpaIIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, copepskaTenbHas XapakTEpUCTHKAa LEI€d W 3a7ad M3y4eHHs IpeIMeTa B Iporpamme Io
XUMHH YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHHM C HOBBIMH IPHOPHUTETAMH B CHCTEME CpEIHEro 0OIero
oOpazoBanus. CeromHs B TPENOJaBaHUM XUMHH B OOJNBIIEH CTENEHH OTHAETCS MPEANOYTCHHE MPAKTHIECKOH
KOMIIOHEHTE COJIep)KaHusl OOY4YeHHsA, OPHUEHTHPOBAHHOW Ha TOATOTOBKY BBIYCKHHKA 0OIIe00pa3oBaTeNbHOM



OpraHM3alli{, BIIAJICIOIICTO HE HAOOpPOM 3HaHWi, a (YHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHocoOaMu H
YMCHHSIMUA aKTUBHOTO ITOJTYYCHUS 3HAHUI Y IPUMEHEHUS UX B PEAIBHOM KU3HU JIJIS PEIICHUS IPAaKTUYSCKUX 3a7ad.

B cBsi3u ¢ 3TUM npu u3ydeHHH mpenMeTa « XUMHEs JOMUHHUPYOIIee 3HaUCHUE MPUOOPETAIOT TaKue IeIU U
3a/1a4, Kak:

ajanTanus  OOydYaloImuXcs K  YCJIOBUSM  JUHAMHYHO  pa3BHBAIOIICTOCS MHpa, (OPMUPOBAHHUE
WHTEIUICKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTCIHLHOMY
MPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CUTYallUsSX, CBS3aHHBIX C BEINECTBAMH U UX
MIPUMEHEHUEM;

(hopMUpOBaHUE y 00YYAIOIIUXCS KIIOYCBBHIX HABBIKOB (KIIFOUCBBIX KOMIICTCHIIUH ), UMCIOIIUX YHUBEPCAILHOE
3HAUEHUE JIJIS Pa3IMYHBIX BUJOB JICATEIBHOCTH: PEIICHUS MPOOJieM, TIOUCKa, aHamu3a U 00paboTku uH(pOpMaIuHy,
HEOOXOUMBIX JIJISl IPUOOPETEHUS OMbITa JACATCILHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B MO3HAHUU XUMHH, a
TaKKe JUIA OICHKU C MO3MIMHA SKOJIOTMYSCKON O€30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB M XUMHYECKUX
MIPOLIECCOB HA OPTraHU3M 4YeJIOBeKa U MPUPOIHYIO CPEyY;

pa3BUTUE TI03HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYyYaroImMxcs:
CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHU C IKHU3HCHHBIMHU
MOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC MH()OPMAIMOHHBIC TEXHOJIOTUU JIJIS TMOMCKA M aHAIW3a y4eOHOH W
HAYYHO-TIONYJIIPHON MH(POPMAIIMA XUMUYECKOTO COJICPIKAHUS;

dbopMuUpoOBaHHE H  pa3BUTHE y OOYYarOIIMUXCS  aCCOIMATHBHOTO M  JIOTHYECKOTO  MBIILJICHUS,
HAOJIOJATEILHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPble OCOOGHHO HEOOXOJWMBbI, B YaCTHOCTH, IPH
IJIAaHUPOBAHUU U TIPOBEIEHUH XMMHUECKOT0 SKCIIEPUMEHTA;

BOCTIHTaHHE Yy 00ydJaromuxcs yOekIEHHOCTH B TYMaHUCTUIECKON HAIMPABIEHHOCTH XUMHH, €€ BaXKHOH poiH
B PEIICHUH TI00ATBHBIX MPOOJIEM PAIIMOHAIBHOTO TPHUPOAOIIONB30BAHNS, TIOTIOTHEHHS SHEPTETHUECKUX PECYpPCOB H
COXpaHEHWs TMPUPOIJHOTO PaBHOBECHS, OCO3HAHWS HEOOXOAWMOCTH OEpEeXHOTO OTHOIIEHHS K MPHUPOJAE U CBOEMY
3JI0POBBIO, a TAKXKE IPUOOPETEHUS OTIBITA MCIIOF30BAHMUS TOTYYCHHBIX 3HAHUH /IS IPUHATHS TPAMOTHBIX PEIIeHUH
B CUTYAIUIX, CBI3aHHBIX C XUMHUECKUMU SBICHUSIMHU.

B ydebGHOM mutaHe cpemnero oOrmiero oOpa3oBaHHs NpeaMeT «XHMHUsS» 0a30BOTO YPOBHS BXOIUT B COCTaB
npeaMeTHON obnacTi «EcTecTBeHHO-HayYHbBIE TPEMETE.

O011ee 9nciIo 4acoB, OTBEASHHBIX JIJIS M3yUEHsI XUMHH, HAa 0a30BOM YPOBHE CpeIHETo 00Iero o0pa3oBaHus,
coctaBisieT 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hemenro), B 11 kimacce — 34 vaca (1 gac B Heyrelmo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHMYECKAS XUMUSA

TeopeTndeckue 0CHOBBI OPraHUYeCKOH XUMHH

IIpenMeT opraHudeckoi XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHHE B IMOJyYEHUH HOBBIX BEIIECTB U
MaTepuanoB. Teopus CTpoeHHs oOpraHuueckux coeauHeHud A. M. bBytiepoBa, €€ OCHOBHBIE MOJOKEHHS.
CrpykTypHBIe (DOpMYJIBI OpPraHMYECKHX BEIIECTB. |'OMOJIOTHS, M30MepHs. XUMHUYECKas CBA3b B OPraHUYECKUX
COEJIMHEHMSIX — OIMHAPHBIE U KPaTHbIE CBS3H.

[lpeacraBinenue o KiIacCUPHUKALUM OpPraHUYECKMX BellecTB. HoMeHKIaTypa OpraHMYecKHMX COeIWHEHUH
(cucremaTnueckas) ¥ TPHBUANBHBIC HA3BAHUS BAKHEHUIIIMX MPEICTaBUTENCH KIIACCOB OPraHUYECKUX BEIIECTB.

OKcliepUMEHTANbHBIE METOIbl W3YyYeHHs BEIIECTB M WX MPEBpalllcHUH: O3HAKOMJICHHE C o0pa3laMu
OpraHMYEeCKUX BEIIECTB M MaTepHajllaMd Ha HMX OCHOBE, MOJETUPOBAaHHE MOJIEKYJ OPraHMYECKHUX BEIIECTB,
HaOJI0/IEHNE U ONMHMCAHHUE IEMOHCTPAIIMOHHBIX OINBITOB IO MPEBpAIllEHHUI0 OPraHNUECKHUX BEIECTB IPU HarpeBaHUU
(nnaBieHue, OOYTIMBaHUE H TOPEHHE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUN paJl. MeTaH U 3TaH — MPOCTEHIINe MpeICTaBUTENN aTKaHOB!
(usnveckne U XMMHUYECKUE CBOMCTBA (pPEaklMU 3aMEHICHUS W TOPEHUs), HaXOKICHHE B MPHUPOJIE, MOIYUCHUE H
NPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN Psif. DTWIEH U NPONUJIEH — MPOCTEHIINE MpPEICTaBUTEIN
QIKCHOB: (M3MYECKHEe M XHMHYECKHE CBOMCTBA (peakUuM THIPUPOBAHMSA, TAJOT€HUPOBAHUS, TIHMApaTaLUH,
OKHCJICHUS ¥ MTOJMMEPHU3ALIIH), TOJIyYeHUE U IPUMECHEHHE.

Anxanuensl: Oytamuen-1,3 u metunOyranueH-1,3: cTpoeHne, BaXHEHIINEe XHUMUYECKHE CBOMCTBA (peakius
nojauMepusauun). [lomyueHne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTNYECKUN Psil. ALIETHIEH — IPOCTEHIINI IPEICTaBUTENb
QJIKMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE M XMMHUYECKHE CBOICTBa (peakUuH THAPUPOBAHUS, TaJIOTCHUPOBAHMS,
THIpaTalyy, TOPEHNUs ), IOTy4YeHHE U IPUMEHEHHE.

Apensl. benson: cocraB, cTtpoeHne, ¢U3MUECKHE M XUMHYECKHE CBOWCTBA (PEaKUUH TaJOreHUPOBAHUS U
HUTPOBAHUsI), IMOJNyYeHUE W NPUMEHEHHe. 10ayon: cocmas, cmpoeHue, Qusuueckue U XumMuuecKue Ceolcmed
(peakyuu 2an02eHUPOBAHUSA U HUMPOBAHUS), NONYUeHUue U npumeHneHue. TOKCUYHOCTh apeHOoB. |'eHeTHyecKas CBsI3b
MEXIY YIJIeBOJOPOAAMH, IPUHAIJIECKAIIUMH K PA3IMUHBIM KJIACCAM.

IIpupoaHble MCTOYHHUKHM yrieBonoponoB. llpuponnsiii ra3 u momytHele HedTsHble razel. Hedtes u eé
npoucxoxaeHne. CrnocoObl nepepaboTKi He(TH: MEePEeroHKa, KPEKUHT (TEPMUUYECKUN, KaTaJIUTHUECKUil), TUPOIIHU3.
[IpoxykTsl nepepaboTKH He)TH, MX TPUMEHEHHE B IPOMBILUICHHOCTU U B OBbITY. KaMeHHBIN yroib U NpOIYKTHI €r0
nepepadoTKH.

OKCIIepUMEHTANbHBIE METOJIbl H3YyYEHHMS BEIIECTB M WX MPEBpAlleHUWH: O3HAKOMJIEHHE C oOpas3naMu
TUTACTMACC, KaydyKOB M pe3uHbl, Kowiekuuu «HedTb» u «YTosb», MOAEIMpOBaHHE MOJEKYN YIIEBOAOPOIOB H
raJIOreHOTPOU3BO/IHBIX, TIPOBE/ICHIE IPAKTHUECKON pabOThI: MOJyYeHHE STUIICHA U U3Y4YCHUE €ro CBOMCTB.

Pacuérnble 3anaun.

BrrunciieHust Mo ypaBHEHHIO XUMHUYECKON peakiuy (Macchl, 00bEMa, KOIMYECTBA HCXOHOTO BEIIECTBA WIIN
MPOAYKTa PEaKkIiH 1O HM3BECTHHIM Macce, 00BEMY, KOIMYECTBY OJHOTO W3 HCXOIHBIX BEIIECTB WJIM TPOTYKTOB
peaKkimn).

Kucnopoaconep:xamue opranu4eckie coeIuHEHU s

[penenvHble OHOATOMHBIE CUPTHI. METaHOT W ATaHON: CTpOeHHe, (U3NYeCKne U XUMHUYECKHE CBOWCTBA
(peakuuM ¢ aKTUBHBIMH METaJlJIJaMM, I'aJOr€HOBOAOPOJAaMH, FOpPEHHUE), IpUMeHeHue. BogopoaHsle cBA3U MEXIy
MOJIEKYJIaMH CIIUPTOB. J[eHCTBHE METaHOJIA ¥ 3TaHOJIA HA OPTaHNU3M YEIIOBEKa.



MHoroaToMHbIe COUPTHL. JTWICHIJIMKONb M TIMLEPHH: CTpOCHHE, (U3NUECKHE M XUMHUYECKHE CBOMCTBa
(B3amMopeHCTBHE CO MICIOYHBIMH METajUlaMH, KaueCTBEHHAs peakiyst Ha MHOTOaTOMHbIe crnupThl). JlelicTBue Ha
OpraHu3M uenoBeka. [[puMeHeHne rauepruHa U STUIESHTIIMKOIS.

®DeHOo: CTpOoeHUE MOJICKYIBI, (PU3NYECKHe M XUMHUYEecKHe cBoiicTBa. ToxcumuHOCTh (peHomna. [IlpumeHenue
(henona.

Anpneruapl U xemousvi. Popmanbaeruy, aneTalbJIeTHA: CTpOeHHEe, (PU3NYeCKHe M XUMHUYECKHE CBOWCTBa
(peakuyy OKHMCIEHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKIMN), MOJTyYeHUE U IPUMECHEHHE.

OmHOOCHOBHBIE TpeJie/ibHbIE KapOOHOBbIE KHCIOTHL. MypaBbUHAasE M YKCYCHas KHCJOTBI: CTpPOCHHE,
(uznveckre 1 XMMUYECKUE CBOICTBA (CBOMCTBA, 00LIME AJIS Kiacca KHCIOT, Peaklus 3TepruuKaIin), MoJydeHue 1
npumenenue. CTeaprHOBas W OJEWHOBAs KUCJOTHl KaK MPEACTABUTENH BBICHIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEEe ACHCTBHE.

Crnoxable 3QUpBl KaK TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ 'maponn3 cnoxHbix 3¢upoB. Xupsl. ['maponus
s)kupoB. IIpuMeHeHne xKUpoB. bronorudeckas posb )KUPOB.

YrneBoapl: cocTaB, KiacCH(UKALUs yrieBOAOB (MOHO-, TU- W Tonucaxapuipl). [oko3a — mpocTeHmmii
MOHOCaXapHJl: OCOOCHHOCTH CTPOCHHUSI MOJICKYINIbI, (U3MUECKHE W XUMHYECKHE CBOWCTBa (B3aHMMOJIEHCTBHE C
ruapokcunom menu(ll), okucieHue amMmuadHbIM pacTBOpoM okcuaa cepeOpa(l), BoccTaHOBIeHHE, OpoKeHHUE
TJIIOKO3bI), HAaXOXJEHHE B MPHUPOJE, MPUMEHEHHe, Ouonormueckas poib. DorocunTe3. DpykTo3a Kak H30MEp
TJTIOKO3BI.

Kpaxman u memmtono3a kak npupoaHble mnomumepbl. CTpoeHHe Kpaxmajia M Ie/utronio3bl. dusnueckue u
XUMHUYECKHE CBOWCTBA Kpaxmalia (THAPOIIU3, KaUeCTBEHHAs peaklis C HOA0M).

OKCcIIepUMEHTANbHBIE METO/IbI U3yUECHHS BEILIECTB U MX MPEBPAIICHUI: IPOBeIeHNE, HAOMIOCHNUE U ONIMCaHNE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBCHHBIC PEAKLUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE
sranosna okcuaoM Memu(ll)), MHOroaToMHBIX CIUPTOB (B3amMmojeiicTBue TuiepuHa ¢ rumpokcuaom meau(ll)),
anpIeru/IoB (OKHUCICHHEe aMMHAYHBIM pacTBopoMm okcuaa cepedpa(l) m ruapoxcumom memu(ll), BzaumonmeiicTeue
Kpaxmajia ¢ H0Z0M), IPOBEJCHUE MIPAKTUIECKOI pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3agaun.

BorunciieHust o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA WIN
NPOIYKTa PEaKUHUH IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB MJIM MPOAYKTOB
peaxium).

A3oTcozepxKaliiue OpraHnuecKiue COeIHHEHHS.

AMHUHOKHUCIIOTBI Kak aM(OTepHbIe OpraHudeckue coenuHeHus. DU3NUECKHe W XUMHYECKHE CBOMHCTBA
AMHHOKHCIIOT (Ha IpUMepe TIuurHa). bruonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTumst.

benku xak npupogHble BEICOKOMOJIEKYJISIpHBIE coeuHEHHs. [lepBuyHas, BTOpUYHas U TPETHUHAsl CTPYKTypa
0enkoB. XMMHUYECKHE CBOICTBA OEJIKOB: THAPOIN3, ACHATYpALHs, KAUeCTBEHHbIC PEaKK Ha OeIIKu.

OKCIIEpUMEHTANbHBIE METOABl HW3y4YeHHs BELIECTB W WX MPEBpAILCHUH: HAOMIOACHHWE U OIMCAHUE
JE€MOHCTPALIMOHHBIX OIBITOB: IeHAaTypauus OENKOB IIPH HarPEeBaHUH, IBETHBIE PEAKLUHN OEJIKOB.

BbicokoMoJieKyIsIpHBIE COeHNHEHNUS

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COSIUHEHMH: MOHOMEp, MOJHMMEpP, CTPYKTYpHOE 3BEHO,
CTENEHb MOJUMEPU3ALINN, CPENHAsS MOJEKyJsipHas Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX
COEJIMHEHUM — MOJIUMEepHU3aIus U MOJTUKOH IeHCAITUSL.

OKCIIepUMEHTAILHBIE METOJBl W3YYEHHUS BEIIECTB M WX TMPEBpAIICHUI: O3HAKOMJICHHE C OOpasimaMu
IMPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC, KAYy4YYyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzanus MeXNpenMeTHBIX CBS3€l NpHU W3Y4YEHHH OpraHmydecKor xumuu B 10 Kiacce OCyIIecTBIIAETCS
Yepe3 MCIIOJIB30BaHUE KaK O6IIII/IX €CTECCTBCHHO-HAY4YHbIX HOHSITI/II\/’I, TaKk " HOHHTHﬁ, ABJIFIOIINUXCSI CUCTEMHBIMUA 1JIs1
OTJIENBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHBIE MTOHATHS: SBJICHHUE, HAYYHBIH (DAKT, THIIOTE3a, 3aKOH, TCOPHUs, aHAJIN3, CHHTE3,
KJIaccu(UKanus, NepHOANIHOCTb, HAOTIOICHNE, I3MEPEHHE, IKCIIEPUMEHT, MOACTNPOBAHHE.

dusnka: MaTepusi, SHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHUE BEILIECTBA, (PU3NYECKUE BETUUUHbI U €AUHHIIBI UX U3MEPEHHUS.



Buonorus: knerka, opranusM, Ouocdepa, OOMEH BeEUIECTB B OpraHu3zMe, (QOTOCHHTE3, OHOJIOTHYECKU
aKTUBHBIE BellecTBa (O€IKH, YIIIEBOIbI, JKUPBI, (PEPMEHTHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHONOrus: MUIIEBbIE TPOMYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIINE CPEACTBA, JEKAPCTBEHHBIE U
KOCMETHYECKHE MpenapaThl, MaTepHaJbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne OCHOBbI XUMHH

XUMHUUECKHH 3MeMeHT. AToM. Slmpo atoma, W30TOmbl. DIEKTPOHHAsi 000J0YKa. DHEPreTHUECKHE YpPOBHH,
HOAYypOBHH. ATOMHBIE OpOuTanu, S-, pP-, d- anemeHTsl. OCOOCHHOCTH PACIPECIICHUS ICKTPOHOB 110 OPOUTANISM B
aToMax 3JIeMEHTOB TEPBBIX YETHIPEX MEPHOAOB. DJICKTPOHHAS KOH(PUTYpaLlUs aTOMOB.

Ilepuognueckuit 3akoH u llepuonnyeckass cucrema xumuyeckux siementoB . U. MenneneeBa. CBsi3b
MIEPUOINYECKOT0 3aKkoHa U lleprogudeckoil cuctemMsl XxuMudeckux ieMeHToB [[. M. MeHnzeneeBa ¢ COBpeMEHHOMN
TeopHel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHYECKUX DJJIEMEHTOB M 00pa3yeMbIX HMHU
MIPOCTHIX U CIOXKHBIX BEIIECTB O IPYyIIaM U epruoaM. 3HaueHue MePHOANUECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMHYECKas CBA3b. BUIbl XUMUYecKol CBSA3M (KOBaJICHTHAs HEMOJSIpHAs U MOJIApHas,
WOHHAsI, MeTainueckas). MexaHu3mbl 00Opa3oBaHHs KOBaJCHTHOH XMMHUYECKOW CBSI3U (OOMEHHBIH M JOHOPHO-
aknenTopHsIit). BogopoaHas cBs3s. BaneHTHOCTE. DneKTpooTpUnaTebHOCTh. CTeneHs okucaeHus. IOHbI: KaTHOHBI
Y aHHOHBI.

BemecTBa MONEKYIIPHOIO W HEMOJNEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEINECTBA. THIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOIMCTBA BEIIECTB OT TUINA KPUCTAIIMUECKON PEIIETKH.

Ilonsatre o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJJIOMIHBIE PACTBOPBIL. MaccoBas AONsI BEIIECTBA B
pacTBope.

Knaccudukanus HeopraHuueckux coenmHeHnid. HoMeHknaTypa HeopraHudeckux BemiecTB. | eHeTndeckas
CBSA3b HEOPTaHMYECKUX BEUIECTB, IPUHAAIESKAUX K PAINIHBIM KIacCaM.

Xumnueckas peakuus. Knaccnpukanus XMMHUYECKHX PEAKLUUH B HEOPraHWYECKOM M OpPraHMYecKOH XHMUH.
3aKOH COXPAaHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHUsI ¥ IPEBPAIICHUS DHEPTUU IIPU XUMUYECKUX PEAKIIHAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inyHbiX (akTtopoB. OOpaTtumble peakuuu. XHUMHYECKOe
paBHOBecre. DaKTOpbI, BIUAIOIINE HA COCTOSHUE XUMHUYecKoro paBHoBecHs. IIpunnun Jle Hlatense.

Onexrponuruueckas aucconuanusi. CuipHbEe U ciiadble 31eKTpoiuThl. Cpea BOAHBIX PacTBOPOB BELIECTB:
KHCIIasi, HeUTpaibHas, MEI0IHas.

OKHCANTETBHO-BOCCTAHOBHUTENBHBIE PEAKIUH.

OKCIIepUMEHTANbHBIE METOABl M3YyYeHHs] BEIIECTB M UX NPEBpallleHWi: AEMOHCTpalus TaOmuIy
«Ilepunoguueckas cucreMa XxuMudeckux snemMeHToB Jl. V1. MenneneeBa», mzydeHne Mojened KpHCTaTIMYECKHX
peléTok, HaOmoJeHHe W ONHCaHUE JEMOHCTPALMOHHBIX M JaOOpaTOPHBIX OMNBITOB (pa3jioKeHHE IEePOKCHIA
BOJIOPOZAA B MPHUCYTCTBHM KaTalM3aTOpa, ONpPENEICHHE CPEIbl PACTBOPOB BEIECTB C MOMOLIBI0 YHHUBEPCAIBHOIO
WHJINKATOPa, PEaKIU HOHHOTO 0OMeHa), MPOBEACHUE MPAKTHIECKO paboThl «BnusHUe pa3nnvHbIX (HaKkTOpOB HA
CKOPOCTh XMMUYECKOM pEaKLMM.

PacuérHeble 3a1aun.

Pacuérpl 1o ypaBHEHMSIM XUMUYECKHUX pPEaKUUi, B TOM YHCIE TEPMOXMMHMUYECKHE PACUETHI, Pacy€Thl C
WCTIOJIb30BaHUEM MOHSTHS «MacCOBast OISl BEIIECTBAY.

Heopranuyeckasi xXumus

Hemeramnsl. IlonoxkeHne HemetawioB B llepuoguueckoil cucteme xumudeckux anemerros /[l .
MeHneneeBa 1 0OCOOCHHOCTH CTPOSHHUS aToMOB. PHU3MYECKUE CBOWCTBA HEMETAIIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha
pUMepe KUCIIopoa, cepsl, hochopa u yriepoaa).

XWMHYECKHe CBOWCTBA BAKHEHIINX HEMETAIUIOB (TaJOreHOB, Cephl, a30Ta, (ocdopa, yriaepoaa U KpeMHUs) U
UX COEAMHEHUH (OKCHI0B, KUCIOPOJCOAEPKAILUX KUCIOT, BOJOPOAHBIX COCIUHEHHH).



IIpuMeHeHre BaKHEHIITNX HEMETAIIOB U UX COCAMHECHUM.

Mertamnel. Ilonoxenune meramnoB B llepuoanueckoi cucreMe xumuueckux sneMeHtoB /. M. Menaeneesa.
Oco0OEHHOCTH CTPOCHHS 3JCKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue (u3nyuecKue CBOWCTBA METAJLIOB.
CriaBbl METAIUIOB. DICKTPOXUMHUUECCKUHN PsIT HATTPSHKCHUM METaJIOB.

XuUMHUECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kaluii, KaIblMi, MarHUM, aIIOMUHUN, IIUHK, XPOM,
JKeJe30, Mellb) U UX COSIMHEHUMN.

OO61mue crnocoObl oTydeHus MeTauioB. [IpiMeHeHre METaIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAILHBIE METOABl U3YUYCHHS BEIIECTB M MX MPEBpALCHUN: U3y4YeHHE KOJUIEKIUU «MeTamisl u
CIUTaBB», OOpa3sllOB HEMETAJIOB, pEIICHUE OKCICPUMCHTANBHBIX 3ajJa4, HaOMIOJACHUE ©  OIUCAHUE
JICMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCHIA AFOMUHUS C PACTBOPAMH KHUCIIOT U
ieoveil, KaueCTBEHHbBIC PEaKI[UU Ha KATHOHBI METAILJIOB).

Pacuérnrnie 3agaum.

Pacuétel Macchl BemiecTBa Wi 00bEMa ra3oB 10 W3BECTHOMY KOJMYECTBY BEINECTBA, MAcCe WIH OOBEMY
OJIHOTO W3 YYacTBYIOIIMX B PEaKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peaKuuu, eciii OAHO U3 BEILIECTB UMEET MPUMECH.

XuMus U )KU3Hb

Ponp xummuu B 00ecrmeYeHHWH SKOJIOTHYECKOW, JHEPTeTHUECKOW M THIICBOH O€30MacHOCTH, Pa3BUTUH
MeauuHbl. [IoHSITHE O HAYYHBIX METO/IAX MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[pencrarnenus 00 OOIIMX HAYYHBIX MPUHIIMITAX MPOMBIIIIJICHHOTO TOJIYYCHUS BKHEHUIITUX BEIICCTB.

UenoBek B MHUpE BEIIECTB U MaTEpPUAJIOB: BAXKHEWILIKWE CTPOUTENIbHBIE MaTepUaibl, KOHCTPYKIHOHHBIE
MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepHalbl JUisl SJIEKTPOHHUKH, HAHOMAaTepuajbl, OPraHUYECKHE U
MUHEpaJIbHBIE YI0OPEHNS.

XuMus ¥ 370pOBbE YENIOBEKa: MpaBUjla MCIIONB30BaHMS JIEKAPCTBEHHBIX MPENaparoB, MpaBuia 0€301macHOro
WCTIOJB30BaHMUSI IIPETIApaToOB OBITOBOI XUMHUH B ITIOBCETHEBHOW KU3HU.

MexnpeAMETHBIE CBSI3H.

Peanmzamus MexnpenMeTHBIX CBsi3ed NpH HM3Y4YeHHH OOmedl M HeopraHumdeckoil xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 WCIOIb30BaHUE KaK OOIMWX €CTECTBEHHO-HAYYHBIX MOHATHN, TaK W MOHITHH, SBISIFOIIUXCS
CHUCTEMHBIMU JIJI51 OTJIEABHBIX IPEIMETOB ECTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0mue ecTecTBEeHHO-HAy4YHbIC IIOHATHA: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHallu3, CHUHTE3,
KITaCCH(UKAIIHS, IEPUOANIHOCTD, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICTIPOBAHHE, U3MEPEHNE, SIBICHUE.

®du3uka: MaTepusi, SHEPrus, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, WMOH, WU30TON, PAAUOAKTUBHOCTD,
MOJIEKYJIa, SHEPTEeTHYECKUH ypOBEHb, BEIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHHE BEIeCTBa, (U3NYECKHUE
BEJIMYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: ximerka, opraHm3M, 3KocuUcTeMma, Omocdepa, MaKpo- W MHKPOIIEMEHTHI, BUTAMHUHBI, OOMEH
BEILECTB B OpraHU3ME.

I'eorpadusi: MuHEepabl, ropHBIE TTOPOIBI, TIOJIE3HBIE HCKOIIAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorusa: XUMUYECKas MPOMBIIUIEHHOCTh, META/UIyprus, MPOU3BOACTBO CTPOMUTENBHBIX MAaTepUajoB,
CEJIbCKOXO3SIMICTBEHHOE IMMPOW3BOJCTBO, THINEBas MPOMBIIUIEHHOCTh, (hapMaleBTUIeCKass IPOMBINIICHHOCTD,
MPOM3BOJICTBO KOCMETHUYECKHUX IMPENapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTEpUalOB, JJIEKTPOHHAsS
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA TIPOTPAMMBI 110 XMMHUU HA BA3OBOM VYPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranapnuBaeT TpeOOBaHHUS K Pe3ylbTaTaM OCBOEHHS OOYHYAIOIIMMHUCS MPOTPaMM CpPEIHETO
obmiero o0pazoBaHusi (JIMUHOCTHBIM, METalpeIMETHBIM W MpeAMETHBIM). HaydHO-MeToauuecKOoW OCHOBOM IS
pa3paboTKH MJIaHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS MPOTPaMM CPEIHEro oOuiero o0pa3oBaHUs SBISETCS CUCTEMHO-
JIeSITeIbHOCTHBIA MOJIXO/.

B cootBercTBUUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIX0A0M B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS
npeaMera « XMMUS» Ha yPOBHE cpelHero o0miero o0pa3oBaHusl BBIIEICHBI CICAYIOIINE COCTABISIOLINE:

OCO3HAaHHE OOYYAIOMIMMHUCS POCCHUCKOW TPa’KAaHCKOW HMIEHTHMYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH M CAMOOIIPEIEIICHUIO;

HaJIM4Me MOTHBAIIMH K 00YYEHUIO;

LeNIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHWI IJIMYHOCTH HAa OCHOBE KIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaauIuii 0a30BOM HAYKH XVMHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAalOLIMXCSl PYKOBOACTBOBATHCS B CBOCH JIEATENBHOCTH IEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIINMH LETOCTHON CHCTEME XMMUYECKOT0 00pa3oBaHMUs;

HaJIM4Me MPaBOCO3HAHUS HKOJOTHUECKOH KYJIBTYphl U CIIOCOOHOCTH CTaBHUThH 1€ W CTPOUTH KU3HCHHBIE
TUTaHBI.

JIMYHOCTHBIE pE3yNbTaTbl OCBOCHMS IpenMeTra «XHUMHUS» JOCTUIAlOTCS B EAMHCTBE Y4YeOHOH H
BOCIIMTATENBHON  JEATEIPHOCTH B COOTBETCTBHM C TI'yMaHUCTHYECKHMH, COLHOKYJIBTYpHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSAMH M HJI€aJaMH POCCHHMCKOTO TIpa)KIAHCKOrO OOINECTBa, MPHUHATHIMH B OOLIECTBE
HOPMaMHd U MpPaBWIAMH [OBEICHUS, CHOCOOCTBYIOIIMMH IPOLIECCAM CAaMOIIO3HAHUS, CaMOpa3BUTHUSA U
HPaBCTBEHHOT'O CTAHOBJICHHS JINYHOCTU O0YYaIOLIUXCA.

JIMyHOCTHBIE pE3yNbTaTbl OCBOEHHMs mpeamera «XHUMHUS» OTpakaroT C(HOPMHUPOBAHHOCTH  OINbBITA
MO3HABATEILHON M MPAKTUUECKON EATEIBHOCTH 00yJaroIuXCsl [0 pean3aliy MPUHATHIX B 00IIeCTBE LIEHHOCTEH,
B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

0CO3HaHMSI OOy4YarOIIMMHCA CBOMX KOHCTUTYLHOHHBIX MNpaB M OOS3aHHOCTEH, yBaXXEHHMS K 3aKOHY U
MIPABOMOPSAIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH AEATENLHOCTH IIPH CO3AaHUM YUEOHBIX ITPOEKTOB, PELICHUH YIeOHBIX
Y TI03HABATENbHBIX 3314, BBIITOJIHEHUN XUMHUYECKHX 3KCIIEPHMEHTOB;

CHOCOOHOCTH NMOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY M apryMEHTBl IpYyTUX NpU aHaIU3e
Pa3MYHBIX BUIOB YUe€OHOU AEATEILHOCTH;

2) maTpHUOTHYECKOr0 BOCIINTAHMA:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJEINI0 OTEYECTBEHHON XUMUH;

YBa)KE€HHS K POLIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTHYECKOTO MPUMEHEHHSI XUMHUH, OCO3HAHUS TOTO,
YTO JOCTIDKEHHS HAYKH €CTh Pe3yJbTaT IIMTEIbHBIX HAOJIIOAEHUH, KPOMOTINBBIX 3KCIIEPUMEHTAIBHBIX MOUCKOB,
MOCTOSTHHOTO TPy/la YYEHBIX U TPAKTUKOB;

WHTEpeca W TO3HABaTEJIbHBIX MOTHUBOB B IMOJIyYSeHHH W TIOCIEAYIONIEM aHann3e HHGOPMAIMU O TEPeOBhIX
JIOCT>KEHHSIX COBPEMEHHOM OTEUECTBEHHON XHMMUY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS,

CIIOCOOHOCTH OIIEHWBATh CHUTYAIllH, CBS3aHHBIE C XMMHYECKUMH SIBICHUSMH, W TPUHUMATh OCO3HAHHBIC
pEIIEHNUs, OPUEHTUPYSCh Ha MOPAIbHO-HPAaBCTBECHHBIC HOPMBI M LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEACHHE U IOCTYIKH CBOMX TOBapHINEd C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUH 9THX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbSI:



NMOHUMAaHUSl LEHHOCTEH 3I0pOBOTO W 0€30MacHOr0 o00pasza >KU3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOLICHHUS K COOCTBEHHOMY (PH3MYECKOMY M IICUXUYECKOMY 310POBBIO;

coOMIOIeHNsT TIpaBUIl 0E301aCHOTO OOpAIICHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON JKU3HU U B TPYHOBOH
JeSITeIbHOCTH;

MOHUMAaHUS EHHOCTU MPaBUJI MHIUBHIYATBHOTO M KOJUIEKTHBHOTO 0€30IaCHOrO MOBEJICHHS B CHTYaIUIX,
YIPOXKAIOLINX 3I0POBBIO U JKU3HU JIIOACH;

OCO3HAHUS TIOCIICACTBUI U HEMIPUSTHSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT 0N, HAPKOTUKOB, KypeHHs);

5) TpynoBoOro BocnuTAHMUSA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKON AEATEILHOCTH, O0IECTBEHHO MOJIE3HOH,
TBOPYECKOH U IPYTrUX BUAAX JACATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE B PEIICHHH MPAKTHYECKHX 3a/1a4 COUUATBLHON HANpPaBIEHHOCTH (B pamKax
CBOETO KJIacca, UIKOJIBI);

MHTEpeca K MPaKTHUECKOMY M3YyUYeHHIO Mpodeccuii pa3inuyHoro poja, B TOM YMCIIe Ha OCHOBE MPUMEHEHUS
MMPEAMETHBIX 3HAHUH T10 XUMHH,

YBaXXEHUS K TPYLy, JIIOJSM TPYJa U pe3yibTaTaM TPYyAOBOU AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJILHOW TpaeKTOpHU OOpa3zoBaHus, Oyayuied mpodeccuu u
peanrsanun CO6CTBCHHLIX JKNU3HCHHBIX IIJIAaHOB C y‘léTOM JIMYHOCTHBIX HHTEPECCOB, CHOCO6HOCT€I\/'I K XHWMHH,
MHTEPECOB U MOTpeOHOCTEH 0011ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKH 11e1ecO00Pa3HOTr0 OTHOMIEHHS K IPUPO/JIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHUMAaHUS TJI00AILHOTO XapakTepa 3KOJIOTMYECKUX MPOoOJeM, BIUSHHS SKOHOMHYECKHX MPOLIECCOB Ha
COCTOSIHME IPUPOJHON U COLIMAIBHOM CPEe.Ibl;

OCO3HAaHHSI HEOOXOOMMOCTH HCIIOJB30BAHUS AOCTKEHUI XUMHMHU IJIS1 PELICHUs BOIPOCOB PALIOHAIBLHOIO
NPUPOAOTIONb30BAHMUS;

AKTUBHOTO HETPHUATHS JEHCTBUH, MNPHUHOCSIIMX BpPEI OKPY)KAIOLIeW MPUPOAHOM cpelae, YMEHHUs
IPOTHO3UPOBATH HEOJArONPHUATHBIE 3KOJIOTHYECKUE MOCIEACTBUS NMPEIIPUHIMAEMbBIX JCHCTBUH W MPEAOTBpaIaTh
ux;

HAJIMYUS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIICHUS, SKOJOTMYECKONW KyJIBTYphl, OIBITA JESTEIbHOCTH
9KOJIOTHYECKON HAIPaBJICHHOCTH, YMEHHsS PYKOBOACTBOBATHCS HMMHU B II03HABATEIbHOM, KOMMYHUKATHBHOM U
COLMAJILHON MPaKTHKE, CIIOCOOHOCTH M YMEHHsI aKTUBHO MPOTHUBOCTOSATH UACOIIOTHH XeModoouu;

7) 1eHHOCTH HAYYHOTI'0 IO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKd U
00I1eCTBEHHOW NPAKTHKH;

NOHUMAaHUS CclieU(PUKN XUMHU KaK HAayKH, OCO3HAHHA €€ posir B (YOPMUPOBAHUM PALMOHAIEHOTO HAYYHOT'O
MBILIJICHHS, CO3/JaHUU LIEJIOCTHOTO NMPEACTABICHUS 00 OKPY’KaIOIIEeM MUpE KaK O €AMHCTBE NMPUPOBI U YETIOBEKa, B
MO3HAHUH IPUPOAHBIX 3aKOHOMEPHOCTEH U pelieH!H Npo0iieM COXpaHeHHsI TPUPOJIHOTO PaBHOBECHS;

yOexXIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHHU JJIsl COBPEMEHHOW LMBWIM3ALMU: B €€ T'yMaHHUCTUYECKOU
HaNpaBJICHHOCTH M Ba)KHOH PONM B CO3JaHUM HOBOM 0a3bl MaTepHanbHOW KyJNbTYphl, PELICHHH TIO0aTbHBIX
npoOjeM YCTOHYMBOTO PAa3BHTHSl YEJIOBEYECTBA — CHIPbEBOM, JHEPreTUYECKOM, NHIIEBOH W 3KOJIOTHYECKOH
0e30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECIIEYeHUH YCIOBUH YCHENIHOTO TPyJa U IKOJOTHYECKH KOM(OPTHOU
JKM3HH Ka)KJ0T0 4YjieHa OOIecTBa;

eCTeCTBeHHO'HaquOﬁ rpaMOTHOCTU: TIOHMMaHWUA CYHOIHOCTH MCETOAOB IIO3HAHHA, HUCIOJbB3YEMbIX B
C€CTCCTBCHHBIX HAyKax, CIOCOOHOCTH HCIIOJIL30BATh moJIyda€MbI€ 3HAHUA JId aHajlv3a H OOBSICHEHHS SIBIIEHUH
OKPY’KaIOIIEero MHpa W MPOUCXOMAIMNX B HEM M3MEHEHHM, YMEHUS JIeJaTh 0OOCHOBAHHBIC 3aKIFOYCHIS Ha OCHOBE
Hay4YHbIX q)aKTOB " UMCIOIINXCA TaHHBIX C HEJIbIO MMOJTYUCHUA JOCTOBEPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSATENIFHO HCIOIh30BaTh XMMHWYECKUE 3HAHHS JUIS pelleHHs MpoOJieM B peabHBIX
JKU3HEHHBIX CUTYalUAX;

UHTEpeca K MMO3HAHUIO U UCCIIE0BATEIbCKOM NeSITENbHOCTY;

TOTOBHOCTHU M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO, K aKTHBHOMY IOJIyYECHUIO
HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBUM C JKU3HEHHBIMU IIOTPEOHOCTAMY;



MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeNbHOCTH.
METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOEHHUS Y4eOHOTo mpeaMera «XHWMHS» Ha ypOBHE CPEIHErO OOIIero
00pazoBaHMsI BKITIOYAIOT:

3HaYUMBbIe IS (DOPMHUPOBAaHUS MHPOBO33PEHUS OOYHAIOIINXCA MEKIUCIHILIMHAPHBIE (MEXKIpeIMETHBIE)
oOIIeHayYHble TOHSATHS, OTPa)Karollie MEJIOCTHOCTh HAYYHOW KapTUHBI MHpa M CIENU(UKY METOAOB IMTO3HAHMS,
MCTIOJB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS, SIBIICHUE, IPOIIECC, CHCTEMa, HaAyYHBIH (axT,
MIPUHLIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, MCCIeJOBaHNEe, HAOIIOJEeHNE, U3MEPEHNE, IKCIIEPUMEHT H
JpyTHe);

yVHUBEpCalbHblE  ydeOHble  JeiicTBus  (TMO3HaBaTeNbHBIE,  KOMMYHHKATHBHBIE,  PETYJISTHBHBIE),
obecnieynBatomiye GopMupoBaHue GYHKIUOHAILHONW IPaMOTHOCTH U COLMATIbHON KOMIIETEHIINN 00YUYaIOMINXCS;

CIOCOOHOCTh 00YUaIOIINXCsl UCTIONB30BATh OCBOCHHBIC MEKIUCIUILTHHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U
YHUBEpCcalbHbIe yueOHbIE ICHCTBUS B MO3HABATEIILHON M COLIMAILHON TIPaKTHKE.

MCTaHpeHMCTHBIe PE3YIbTATBI OTPAXKAIOT OBJIAACHUC YHHBCPCAJIbHBIMU y‘IC6HI)IMI/I IIO3HaBAaTCJIIbHBIMU,
KOMMYHUKAaTUBHBIMHU U PETYIATHUBHBIMHA I[CﬁCTBH)IMI/I.

OBiiaieHHe YHMBEPCAIBLHBIMH Y4eOHbIMH M03HABATEILHBIMH JICHCTBUAMU:

1) 6a3oBble JJOrMYeCKHe JIelicTBUS:

CaMOCTOSITETIbHO (POPMYITHPOBATH M aKTyaTH3UPOBATh MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpeACIAThL LEJIN ACATCIBbHOCTH, 3aJdaBasd MapaMCTPbl U KPUTCPHUU UX NOCTUKCHUSA, COOTHOCUTL PE3YJIbTAThI
JACATCIIBHOCTU C ITIOCTAaBJICHHBIMHU LCJISAMHU

HCIIOJIB30BaTh IpHU OCBOCHHU 3HAaHUM HpI/IéMBI JIOTUYECKOI'0 MBIIJICHHUS — BBIACIIATH XapPAKTCPHBIC MMPU3HAKU
MOHATHI U YCTaHaBJIMBATh UX B3aMMOCBA3b, UCII0JIb30BATH COOTBCTCTBYIOIIWEC IMOHATUA AJId 06’b$ICHCHI/I$1 OTACJIBHBIX
(hakTOB U SIBICHHI;

BBIOMPATh OCHOBAHUS ¥ KPUTEPHU JIJIsI KlTacCU(MKAIMY BEIECTB U XUMHUYCCKUX PEAKIINH;

YCTaHaBJIMBATb NMPUYMHHO-CJICACTBCHHBIC CBA3U MCKIAY U3YyYaCMbIMU SABJICHUAMU,

CTPOUTDH JIOTHYCCKUE PACCYKIACHUA (I/IH}Z[yKTI/IBHBIe, JACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTH
Y TIPOTHUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (OPMYITHPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

IIPUMCHATL B TIIPOLCCCEC TIIO3HAHUA, MCIIOJIB3YEMBIC B XHMHUH CUMBOJIMYCCKUC (3HaKOBBIe) MOJICIH,
npeoOpa3oBbIBaTh MOJICNBHBIE MPEACTABICHUSI — XUMHUYECKH 3HAaK (CMMBOJ) 3JIEMEHTa, XUMHUecKas (QopmyIa,
ypaBHEHUE XMMHUYECKOW PEaklUu — NMPU PEIIeHUH y4eOHBIX MMO3HABATENBHBIX W MPAKTHYECKUX 3ajad, MPUMEHSTh
Ha3BaHHBIE MOJICIBHBIE TIPEJICTABICHUS /IS BBIABICHHUS XapaKTEPHBIX MPHU3HAKOB HW3YYaeMBIX BEIIECTB W
XUMHYECKUX PEaKInil.

2) 6a3oBbIe HCCIEI0BATEILCKUE eiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAYYHOTO [TO3HAHWSI BEMECTB U XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LeENM M 3aJaud  HMCCIEJOBaHUs, HCIIOJIB30BaTh IMOCTaBICHHBIE W CaMOCTOSTEIBHO
chopMyIMpoOBaHHbIE BONPOCH B KaueCTBE WHCTPYMEHTA MO3HAHHUS M OCHOBBI AJIs1 ()OPMHPOBaHUS TMIOTE3BI MO
MIPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX CYK/ICHHIA,

BIIQJICTh HABBIKAMH CaMOCTOSITEILHOTO IUTAHUPOBAaHUS M TPOBENCHUS YYCHHUYECKUX DSKCIICPHMEHTOB,
COBEPILIEHCTBOBATh YMEHHs HaOMIOATh 3a XOJOM MpPOILEcca, CaMOCTOSTEIbHO NMPOTHO3UPOBATH €ro PEe3yJbTar,
(dhopmynupoBaTh 00OOILEHHS W BBIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJbTaTOB HCCIIENOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MPOAEIaHHON paboTe;

npruoOpeTaTh OMBIT YYCHUYECKOW MCCIIeI0BATENILCKOW M MMPOSKTHOM EsITeNbHOCTH, MPOSBISATE CIIOCOOHOCTD
¥ TOTOBHOCTH K CaMOCTOSITEIbHOMY IOHMCKY METOJIOB DEIICHUS NPAaKTHUECKUX 3a]ad, HPUMEHEHUIO Pa3IUYHBIX
METO/I0B TTO3HAHUSI.

3) padora c uHpopManmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHGOpMaIK (HayJIHO-TIONYJISPHAs JIUTepaTypa XUMHUYSCKOTO
coJiep KaHusl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIM3UpOBaTh HHGYOPMALIUIO Pa3IMYHBIX BUAOB U (hopMm
NpeACTaBICHUS, KPUTUIECKU OLICHUBATH €€ IOCTOBEPHOCTD U HENPOTUBOPEUNBOCTH;



(dhopMyIUpOBaTH 3ampOChl W TPUMEHSATh pa3IMYHBIE METOABI IIPH IOWCKE W OTOOpe WH(pOpMAIHH,
HEOOXOMMOH JIJIsl BBITOJTHEHMSI YISOHBIX 3a/1a4 ONPECIEHHOrO TUIIA,

npHOOpETaTh ONBIT MCIOJB30BaHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U  Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BHIOMPAaTh ONTUMANBHYIO (opMy TNpeicTaBieHus wuHQOpManuu (CXembl, Trpadukw,
JMarpaMMebl, TaOJIUIbI, PUCYHKH U JAPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYE€CTBE CPEJICTBA MPHU PabOTe C XUMHUYECKOW MH(POpPMAIUCH: MPUMEHSThH
MEXIPEAMETHbIC ((PU3NICCKHE U MATEMAaTUICCKHE) 3HAKU ¥ CUMBOJIBI, (DOPMYITbI, a00peBHATYPhI, HOMCHKIIATYPY;

UCIIOJIB30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIUYCCKHIE CPEJCTBA HATJISTHOCTH.

OBiajieHHe YHUBEPCATLHBIMA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIIa€MOM TEMbI B X0/ TUAJIOTA U/UIU JUCKYCCHH, BBICKAa3bIBATh UJICH,
(hopMyJIMPOBATH CBOM MPEUIOKECHUS OTHOCUTEIBHO BBIMTOJHEHUS MPEIOKEHHOMN 3a/1a4U;

BBICTYIATh C IPE3CHTAIIUCH Pe3y/IbTaTOB MO3HABATEIBLHON JIEATCIIbHOCTH, ITOJIyUCHHBIX CAMOCTOSTEIBHO WITH
COBMECTHO CO CBEPCTHUKAMU TIPH BBINIOJHCHHHM XHUMHYECKOTO 3KCIIEPUMEHTa, NPAKTHYECKOW pabOThl 10
WCCJICJIOBAHUIO CBOWCTB H3y4aeMbIX BEIICCTB, pEa3allid y4eOHOrO MPOeKTa W (QOPMYJIMPOBATH BBIBOJABI IO
pe3yJibTaTaM MPOBEAEHHBIX NCCIICIOBAHUN TYTEM COTJIACOBAHUS MO3UIIMIA B X0Z€ 00CYXKIeHUS 1 00MEHA MHCHUSIMHU.

OByajieHHe YHUBEPCAIBLHBIMHU PEryJIATUBHBIMY JeHCTBUSMM:

CaMOCTOSITETIbHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO [TO3HABATENLHYIO JICSTEIBHOCTD, ONpeaeliss e€ Uelu U
3aJ]a4M, KOHTPOJIUPOBATh U IO MEPEe HEOOXOIUMOCTH KOPPEKTUPOBAThH IMpPEIIaracMblii alrOpUTM ICHCTBHU MPHU
BBITMIOJIHCHUN YUYeOHBIX M HCCIICIOBATEIbCKUX 3a/1ad, BHIOMpaTh Haubosice 3PQPEKTUBHBIA CIOCOO HMX PEIICHHS C
Y4ETOM IMOITyYeHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKHUX PEaKIUsIX;

OCYIIECTBISTH CAMOKOHTPOJb CBOEH IEATEIIFHOCTA HAa OCHOBE CAMOAHAIHM3a H CAMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUs» OTPaKaroT:

c(hOpMHPOBaHHOCTH TPEJCTABIEHUN O XUMHUYECKOH COCTAaBIISIFOIICH €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa,
PO XWMHHM B TIO3HAHWM SIBJICHUN TPUPOABI, B (OPMUPOBAHUHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(hyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM s pEIISHHUs TPAKTHUECKUX 3a/1a4 B SKOJIOTHIECKA 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[0POBBIO U IPUPOIHON CpEE;

BJIQJICHUE CHCTEMOW XMMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOIINAE MOHATHS (XUMUYECKHHA
AIIEMEHT, aToM, 3JIEKTPOHHas 00O0JI0YKAa aToMa, MOJIEKYJa, BAJEHTHOCTh, 3JEKTPOOTPHUIATEIHLHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpalI€HHas), MOJIb, MOJSpHas Macca, MOJSPHBIA OO0BEM,
YTIEPOIHBIN CKeneT, (YHKIMOHAIbHAS TPYIIa, PaguKai, U30MEpHUs, H30MEPhl, TOMOJIOTHYECKUH Psifl, TOMOJIOTH,
YTIEBOJOPOABI, KHCIOPOA ¥ Aa30TCOAEp)Kalllie COEAWHEHHS, MOHOMEp, TIONUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH W 3aKOHBI (TEOPHs CTPOEHUS OpPTaHWYEeCKHX BemecTB A. M.
bytnepoBa, 3akoH COXpaHEHHsS MacChl BENIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3BIK  XUMUH;
MHPOBO33PCHUYCCKUE 3HAHUSA, JIC)KAIIUEC B OCHOBEC IMOHUMAaHUA IMPUYINMHHOCTU U CUCTEMHOCTU XUMHUYECKUX ﬂBHeHHﬁ,
(haKTOJIOTMYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, IMOJIYYCHHH M O€30MaCHOM MCIIOJIb30BAHUN BaKHEHIINX
OpraHUYCCKUX BEHICCTB B 6I)ITy u HpaKTquCKOfI JACATCIBHOCTH YCJIIOBCKA,

Cq)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapaKTCPHBIC MPU3HAKU HOHS[TPIfI, YCTaHaBJIMBAaTh UX B3aWMOCBA3b,
HCIIOJIB30BaTh COOTBETCTBYIOUIUC IIOHATUA IIPpU OIIMCAHUM COCTaBa, CTPOCHUA U HpeBpaHIeHI/Iﬁ OpPraHn4eCKux
COCIUHCHUH;

Cq)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BaTh XMMHUYCCKYIO CHUMBOJIMKY JJId COCTAaBJICHUA MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHONW) (HOPMYIT OPTaHMIESCKUX BEIICCTB W YPABHCHUH XUMHUUYECKUX PEaKIIHH,
W3rOTaBIMBATh MOJEIU MOJIEKYJI OPraHMYECKHUX BEIIECTB IS WIUTFOCTPALMH UX XMMHUYECKOTO U MIPOCTPAHCTBEHHOTO
CTPOCHHS;



c(OpMHUPOBAHHOCTh YMEHUH YCTaHaBIMBATH MPUHAAICKHOCTh M3YUYCHHBIX OPraHWYECKHX BEIECTB IO HX
COCTaBY M CTPOEHHIO K ONPEeNEHHOMY KJacCy/Tpymie COeAUHEHHH (YreBOJOPOABI, KUCIOPOA U a30TCOIepKAaIIie
COCIMHEHMsI, BBICOKOMOJICKYJISPHBIC COCOMHEHUS), NaBaTh WM Ha3BaHUS 10 CHCTEMAaTHYECKOW HOMEHKIAType
(IUPAC), a Takxke MpUBOAMTH TPUBUAIbHBIC HAa3BaHUS OT/ICIBbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIMICH,
alleTUJICH, AITUJICHTIHNKOJb, TIUIEPUH, (eHod, GopManbaerua, aneTalibJerusl, MypaBbHHAs KHCIOTa, YKCYCHas
KHCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPHUHOBAS KHUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, LeJIII003a, TIUINH);

c(OpMHUPOBAaHHOCTh YMEHHSA ONpPEACNATh BHUABI XUMHUYECKOHW CBS3M B OPraHUYECKUX COCTUHEHHUSIX
(onuHApHBIC U KpaTHEIE);

c(OpMHUPOBAHHOCTh yYMEHHsI MPHUMEHITH MOJOXKEHUS TEOPHUH CTPOCHUS OpraHM4ecKuxX BemecTB A. M.
BytnepoBa aiist 00bsSCHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl
BEILIECTB;

c(OpMHPOBAaHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHUE, (PHU3MUECKHE M XUMHYECKHE CBOMCTBa
TUNWYHBIX TPEACTABUTENICH pPAa3MYHBIX KJIACCOB OPTaHMYECKHX BellecTB (METaH, 3TaH, STHJICH, MPOIUIIEH,
aneTwieH, OyramueH-1,3, MeTwiOyraaueH-1,3, OEH30J, METaHOJ, 3TAHOJ, ASTHJICHIJIUKOJb, TIIMIEPUH, (EHOI,
areTanberu/l, MypaBbHHAs W YKCYCHas KHUCIOTHI, TJIFOKO3a, Kpaxmal, IIeJUTI0JI03a, aMHHOYKCYCHasl KHUCIIOTa),
WITIOCTPUPOBATh T'CHETHUYECKYIO CBSI3b MEXKIY HUMH ypPaBHEHUSIMH COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIHH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTHh YMEHUS XapaKTEPHU30BaTh HICTOUHUKH YTIIEBOAOPOIHOTO CHIPhs (He()Th, MPUPOIHEIH Ta3,
YroJib), CIIOCOOBI HX MepepadOTKU U MPAKTHUECKOE MPUMEHEHHE TPOYKTOB MEpepadoTKy;

c(OPMHUPOBAHHOCTh YMEHHH NPOBOAWUTH BBIUMCICHHS TI0 XUMHYECKHM YpaBHEHHSIM (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEILIECTBA WJIM MPOAYKTA PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WIH IPOIYKTOB PEAKIIHN);

c(hOpMHUPOBAaHHOCTh YMEHHH BJIAAETh CHCTEMOH 3HaHMH 00 OCHOBHBIX METOAAX HAYYHOrO IIO3HAHMI,
UCIIOJIb3YEMbIX B XMUMHHM NPH U3YYECHUH BEIIESCTB U XMMHUYECKUX SIBICHUN (HaOM0oeHue, U3MEpeHHe, IKCICPHUMEHT,
MOJEIIMPOBAHUE), HCIONb30BaTh CHCTEMHBIE XUMHMYECKHE 3HAHUS JJsl NPUHATUS PELUICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYalMAX, CBI3aHHBIX C BELIECTBAMH U HX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUH cOONIONATh NpaBHjia IOJb30BAHUS XUMHUYECKOH MOCYAOH M 1a0opaToOpHBIM
000pyIOBaHHEM, a TAKXKe MpaBuiIa OOpALICHUs C BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHSIMHU O BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIIBITOB,;

c(OpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIIOJNHATH XHMHUYECKUMH 3KCIIEPUMEHT (IIpEeBpalLCHUs
OpPraHMYECKUX BEILIECTB MPH HATrPEBAaHHHM, MOJYUYCHUE ITUJIICHA M M3YUYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEaKLMU
OpPraHMYECKUX BELIECTB, JICHAaTypauus OENKOB NpPH HArpeBaHWH, LBETHBIC pEakUUM OENKOB) B COOTBETCTBHUHU C
NpaBUIaMH TEXHUKH O€30IacHOCTH NpU OOpalmleHWH C BeUIeCTBAaMHM M JIAOOPAaTOPHBIM O0OpYAOBaHUEM,
NPEACTABIATh PE3YJIbTaThl XMMHUYECKOr0 SKCIIEpUMEHTa B (hopMe 3alKcy ypaBHEHUI COOTBETCTBYIOIINX PEaKLMi U
(hopMynHpOBaTH BBHIBOBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUIH KPUTHYECKH aHAIM3UPOBATH XMMHYECKYI0 HH(GOpPMAlHIO, MOJIy4aeMylo U3
pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi HH(popMaiyu, HTepHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHH COOJIONATh MpPaBMJIa SKOJIOTHYECKH LEJIeCO00Pa3HOro MOBEACHUs B OBITY U
TPYIOBOH NEATENBHOCTH B LEJISIX COXPAHEHHsI CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOIHON Cpeabl, 0CO3HABATh
OMAaCHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHWU3MBI OMNPEJCNEHHBIX OPraHUYECKUX BEIECTB, IMOHUMAs CMBICI
nokazatend [1JIK, mosicHsaTh Ha mpumepax crnocoObl YMEHBIIEHNS W MPEAOTBPALICHHUS UX BPEAHOTO BO3JEHCTBYA Ha
OpraHu3M YellOBeKa;

JUTS O0YYaIONIMXCsI C OTPaHMUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE IPUMEHSTH 3HAHUsI 00 OCHOBHBIX
JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUUECKHUX SIBIICHHIA;

JUIS  CJIETIBIX W CIA0OBUISIIMX OOYYAIONIMXCS: YMEHHE HCIOJNb30BaTh peENbe()HO-TOUCUHYIO CHCTEMY
obo3nauenunii JI. bpaiins muis 3anucu XuMIYECKUX GOpMyIT.

11 KJIACC

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Mmasi 1 HeopraHUIecKas XUMHS» OTPAKAIOT:



c(OpMHPOBAHHOCTH TPEICTABICHUN: O XUMHUECKOW COCTABIAIOUICH €CTECTBEHHO-HAYYHOH KapTHHBI MHpA,
PO XWUMHHM B TIO3HAHWM SBICHUH MOPUPOABI, B (HOPMHUPOBAHUHM MBIIIICHUS W KYJIBTYpBl JIMYHOCTH, €&
(hyHKIMOHATBHOM IPaMOTHOCTH, HEOOXOAMMOM ISl PELICHHUS MPAKTHUECKUX 33184 U SKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10POBBIO U IIPHUPOJHOM CpEE;

BJIa/ICHUE CHCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIliye MOHATHS (XMMHUYECKHUH
9JIEMEHT, aTOM, W30TOI, S-, P-, O- BIEKTPOHHBIE OpOMTATM AaTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIH OOBEM,
BaJEHTHOCTh, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, XHMHYecKas CBA3b (KOBaJIEHTHas, WOHHas,
METaJUIM4ecKasi, BOAOPOAHAs), KpUCTaIMYecKas peméTKa, TUIbBl XUMHUYECKUX PEaKlUUid, pacTBOp, SIIEKTPOJUTEHI,
HERIEKTPOIIHUTHI, JEKTPOJIUTHIECKAs TUCCOLMAIUS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIIUH,
XHUMHYECKOEe PaBHOBECHUE); TECOPHH M 3aKOHBI (TCOPHS IEKTPOIUTUUECKON TUCCOLMAINH, IEPUOTUIECKUI 3aKoH /.
W. MenpeneeBa, 3aKOH COXpaHEHHUs] MacChl BELECTB, 3aKOH COXPAaHEHUs U MPEBPAIIECHUS SHEPTUH IPU XUMHUECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJMYECKHM S3bIK XUMHMH, MHPOBO33PEHYECKHE 3HAHU, JIeXKallhe B OCHOBE
MOHUMAaHUSl TPUYUHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBICHUH, (DaKTOJIOTMYECKHE CBEIEHHS O CBOMCTBax,
cocTaBe, MOJY4YCHUH U O€30IaCHOM MCIOJBb30BaHUN BRXKHEHITNX HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKON
JIeSITeIbHOCTH Y€JIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTepHbIC MPHU3HAKU TOHATHH, YCTaHABIMBATh WX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPH OMMCAHUU HEOPTaHMYECKUX BELECTB U UX MPEBpaICHUN;

c(OpMHPOBAHHOCTh YMEHUH HCIIONB30BATh XMMUYECKYI0 CHMBOJUKY IS COCTaBJIEHUS (POPMYI BELIECTB U
YpaBHEHUH XWUMHUYECKMX peakuuii, cucremarndeckyro HomeHnknarypy (IUPAC) u TpuBHanbHBlE Ha3BaHUS
OTJIENIbHBIX HEOPraHWYEeCKHX BeIIecTB (yrapHbIM ra3, yrileKHCIbIH Ta3, aMMUak, TraméHas HU3BecTb, HeramiéHas
U3BECTb, IUTHEBAS COJA, TUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHH ONpPENeNATh BaJCHTHOCTh U CTEIEHb OKHCICHHS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSIX PAa3IUYHOI0 COCTaBa, BUJ XMMHUYECKOM CBSI3M (KOBAJICHTHAs, HOHHASI, METAJUIMYECKasi, BOLOPOJHAS) B
COCIMHEHMSX, THIl KPUCTAIIMYECKONW pPEHIETKH KOHKPETHOI'O BeLIecTBa (aTOMHasi, MOJIEKYJSIpHAs, HOHHAs,
METaJUIM4ECcKas), XapaKkTep CpeAbl B BOIHBIX PACTBOPaX HEOPraHUUECKUX COEINHEHUH;

c(hOpMHPOBAHHOCTh YMEHHMH YCTaHABJIMBATh NPUHAIUIEKHOCTh HEOPraHWYECKUX BELIECTB IO MX COCTaBy K
omnpeesIEHHOMY KJlaccy/TpyIie COelIMHEHUH (MPOCThie BEIIECTBA — METAJLIBl MU HEMETAJIbl, OKCHUIbl, OCHOBAaHUS,
KHCJIOTBI, aM(QOTepHBbIE THIPOKCHIBI, COJIN);

c(OpMHPOBAaHHOCTh YMEHHUH pacKpbplBaTh CMbICH Mepuoandeckoro 3akoHa JI. M. MengeneeBa wu
JE€MOHCTPHPOBATH €r0 CUCTEMATHU3UPYIOLIYIO, OOBSCHUTENIFHYIO U IPOrHOCTUYECKYIO (DyHKIINY;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKHX 3JI€MEHTOB 1-4
nepuozoB Ilepuonuueckoil cucremMbl xuMudeckux 3nemeHtoB /. . MenpeneeBa, ucrosb3ys MOHITHS «S-, P-, d-
JJIEKTPOHHBIE OpPOUTANN», «IHEPreTUYEeCKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHUYECKHAX JJIEMEHTOB M HMX COEAMHEHUH Mo mepuojaM M rpynmnaMm llepmonudeckod CHCTEMBI XUMHUYECKUX
snemenToB J[. 1. MeHneneena;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTeph30BaTh (OMMCHIBAaTh) OOIINE XUMHUYECKHE CBOMCTBA HEOPTaHUUECKHX
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHME TE€HETHYECKOH CBSI3M MEXAY HEOPraHMYECKUMHU
BEIIECTBAMH C TIOMOIIBI0 YPaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIINML;

c(hOpMHPOBAHHOCTh YMEHHS KJIacCU(PUIUPOBATh XMMHUUECKUE PEAKIMH 10 Pa3IMUHBIM NpU3HAKaM (Y4UCITy U
COCTaBy pearupyroIux BelecTB, TEIIOBOMY 3(dekTy peakiuu, M3MEHEHHIO CTEIeHEH OKHCIICHHUS JJIEMEHTOB,
00paTUMOCTH PEeaKIfH, yYaCTHIO KaTaan3aTopa);

c(hOpMHPOBAaHHOCTh YMEHHUI COCTABIATh YPAaBHEHHUS pEaKUWi pa3IMYHBIX THUIIOB, TIOJHBIE W COKpAIIEHHBIE
ypaBHEHUS peaknnii HOHHOTO 0OMEeHa, YIUTHIBAsl YCIOBHS, ITPH KOTOPBIX 3TH PEAKIUU UAYT IO KOHIIA;

c(hOpMHPOBAaHHOCTh YMEHHH MPOBOIUTH PEAKIMH, TOATBEP)KIAIONINE KAYECTBEHHBI COCTaB Pa3IHYHBIX
HEOPraHWYeCKNX BEUIECTB, PACIMO3HABATh ONBITHBIM ITyTEM HWOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHWYECKNX BEIIECTB;

cOpMHUPOBAaHHOCTh ~ YMEHHUIl pacKpbIBaTb CYLIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
HOCPEICTBOM COCTaBJICHHSI JJIEKTPOHHOIO OajlaHca 3TUX PeaKIuii;



c(OpMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCUMOCTh CKOPOCTH XWMHUYECKOH pPEaKUUH OT Pa3iNUYHbIX
(hakTOpOB; XapakTep CMEIICHUS XUMHUUECKOT'O PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO Bo3aehcTBus (mpuHuun Jle
latense);

c(OpMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh XUMUUECKUE TPOLIECCHI, JISKAIINE B OCHOBE MPOMBIILICHHOTO
MOJY4YeHHUs] CEpHOW KHUCIOTHI, aMMHaKa, a TaKke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOIMX HAayYHBIX
NPUHIMIIAX U SKOJIOTUYECKUX TpoOIeMax XUMHUUECKOTO POU3BO/ICTRA,

c(hOpMHUPOBAHHOCTH YMEHUH MPOBOIUTH BBHIUMCIICHHS C UCTIONB30BAHUEM TTOHATHUS «MaccoBast IOJIS BEelecTBa
B pacTBOpe», 0ObEMHBIX OTHOLICHUH Ta30B MPH XMMHUYECKUX PEAKIMAX, MAcChl BEIIECTBa WM 00OBEMa Ta3oB MO
M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce MM 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAaKLUHU BELIECTB, TEIIOBOI'O
3¢ dexTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUSI MAaCcChl BEIIECTB, IPEBPAIICHHUS U COXPaHEHHsI SHEPTUH;

c(OpMHPOBAHHOCTh YMEHHUH cOONIONATh TMpaBHjia MOJB30BAHUS XUMHUYECKOH MOCYAOH M 1a00paTOpHBIM
00opyJOBaHKEM, a TAaKXkKe MpaBuia 0OpalIeHUs] C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIHSIMHU MO BBIITOJHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMECHUH TNIAHUPOBATH M BBITIONHATH XUMHUUECKUH IKCIIEPUMEHT (Pa3NIoKEHUE TIEPOKCHIA
BOJIOPOJia B NPHCYTCTBUU KaTalH3aTopa, OMPEJeSIeHHE CPe/lbl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHIMKATOPa, BIHMSHUE PAa3MUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW peakInH, PEeaKklud HOHHOTO OoOMeHa,
KayeCTBEHHbIE peakluu Ha cyiabdar-, KapOOHAaT- W XJIOPWA-aHUOHBI, HAa KAaTHOH aMMOHHS, pEIICHHUE
JKCHEPUMEHTANBHBIX 3a1ad 1Mo TemMaMm «MeTamisly U «Hemetamnbsl») B COOTBETCTBMH C TPaBUIIAMH TEXHHKH
Oe3omacHOCTH HpU OOpalICHUH C BeIIeCTBAMU U JIa0OpPaTOPHBIM O0OPYIOBAaHHEM, IPEICTABIATH PE3yIbTaThl
XHUMHYECKOT0 SKCIepUMEHTa B (hopMe 3amrcH ypaBHEHHH COOTBETCTBYIOIIUX PEAKIUi U (GOPMYIUPOBATH BBIBOJBI
Ha OCHOBE 3THX PE3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATH XMMHYECKYI0 HH(GOPMALUIO, MOJIy4aeMylo H3
Pa3sHBIX UCTOUYHHUKOB (CPelICTBa MAaCCOBON KOMMYHHUKAINU, IHTEpHET U ApyTuXx);

c(hOpMHUPOBaHHOCTh YMEHHUI COOMIOAATh TpaBHia SKOJIOTUYECKH IEIecO00pa3HOTO TMOBEACHUS B OBITY H
TPYZOBOH IEATEIBHOCTH B LEJSIX COXPAHEHHS CBOETO 3/0POBbsl U OKPY)KAIOLIEH MPUPOIHOU Cpelbl, OCO3HABAThH
OMaCHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBbl ONPEAEIEHHBIX BEIIECTB, MOHMMAas cMmblican mokazartens [IHK,
HOSCHATh Ha NpUMeEpax CHOCOObl YMEHBLICHUS W TNPEJOTBPALICHUS WX BPEOHOTO BO3ACHCTBHS Ha OPraHHU3M
YeNI0BEKa;

JUIs 00Y4aIOLIMXCs C OTPaHMUCHHBIMHA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHATh 3HAHHUSI 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUUECKUX SIBIICHHIA;

JUIA CIENBIX W CJIA0OBUIAMIMX OOYYAIOUIMXCS: YMEHHME HCIOJIb30BaTh PENbe(HO-TOUECHHYIO CHCTEMY
o0o3nauenui JI. bpaiins nns 3anucu XuMHIecKuX GopMyIL.
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pacTBOpa YKCYCHOM KHUCIIOTBI»
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24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccuukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIAH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,ZLHaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME










