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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTEIbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojiaBaHusi yueOHOro mpeamera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHsI BOCIHUTAHUS B
Poccuiickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPEICICHUIO 00IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0YYAIOMIUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUs
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHus, pe3yIbTaToOB 00y4eHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHUKaMH  001e00pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealn3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIIHNX LEIOCTHON CUCTeME XMMUYECKOTO 00pa30BaHusl. ITH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/0pOBBIO U IMPHUPOJTHON cpene.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Ilero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNieHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM Crenu(UKd HayKd XHMUH, e€ 3HAYCHHs B
NO3HAHUU MPUPOIBI U B MaTEepUATbHOM XKM3HM OOIIECTBA, a TakXke C y4yeToM OOIIMX Lened u
OPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dbopMHpOBaHKE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpYKaoIIEeM MUpPE KaK O eJMHCTBE MMPUPOJIBI U YETIOBEKA, KOTOpoe (POPMUPYETCSI B XMMHHU Ha
OCHOBE IMOHMMAaHHMSI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTIMU PUMEHEHUS.

TecHo B3anMOJICHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHsI CTajla HEOThEMJIEMON
YacThI0O MUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEHHass XHMMHUSI KaK HayKa CO3WIaTelNbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOH, IKOIOTHYECKON O€30MMacCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBMM ¢ OONMMHU IEIIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYJIbTYPHYIO MOATOTOBKY OOYy4YaroUIuXcs, HEOOXOAUMYIO UM ISt
BBIPaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 0 HEOPraHMYECKOW XMMHUH (C BKJIIOUCHHEM
3HAaHUH U3 001eH XUMUH) U OpraHnYecKor XuMun. POPMHUPOBAHUE JAHHOW CHCTEMBbI 3HAHUHN MTPH
M3YYEHUHU IpeaMeTa 00ecreuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELLECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuyecKkas
XUMHS» chopMUpOBaHa B NMPOrpaMMe 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYEHHUIO
yuyeOHOro MaTepuasia M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdeckoil XUMHM MOJY4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUsS IEpBOHAYaJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHus B mpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akTosIorMyecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4yecKasi XUMHUsT» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHE (DYHKIMH 3TOro 3akoHa — OT oOoOmaromuiei 10
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIMX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1esnom conepxanue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PHIOCOYCKUX UAEH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO0 U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELICHHUsS NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nutane penienus 3a1a4 BOCIIUTaHMS, pa3BUTHS U COLIMATM3ALNN 00YyUYaIOIINXCS IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABI K OIPENEICHHUIO COJAEPKAHUS M IIOCTPOEHHUs IperMera
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCATBHBIX YUYCOHBIX IEHCTBHUM, MMEIOIMUX 0a30BOE
3HA4YEHUE Ui pa3IM4YHbIX BUAOB JEATEIbHOCTH: PEIIEHUs MpoOjeM, MOUCKa, aHajau3a |
00paboTku HH(pOpPMAIMK, HEOOXOOUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIE0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUHU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011ero 00pa3oBaHusl, IPH OMPEICIICHUN COJEPKATSILHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HAmpaBICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHMMHUYECKOW HAyKM Kak O00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHMUS, IPAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KyIbTypbl. C METOAMYECKON TOYKH 3PCHHSI TaKOW TOJXOJ K ONPEICICHHUIO IeNield M3ydeHHS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISIMH HM3y4eHHUS IpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHUPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHUH XHMHH, OCBOCHHE s3bIKa HAYKH, YCBOCHUEC W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX IJIsl MIPHUOOPETEeHUs YMEHUII OpUEHTUPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBICHUH, HIMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkarenbHasl XapakTepUCTUKA LIeJe U 3a/a4 U3ydyeHus MpeaMera B
porpaMMe 1o XUMHHN YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucreMe cpefHero oomiero oopasoanus. CeroJHsi B MPENoIaBaHNN XUMHUHU B OOJIBIICH CTENEeHN
OTIaETCs MPeANOUTEHNE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKA OOIIE00pa30BaTEIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU W yMEHHSMH aKTHBHOTO
TOJTyYEHUS 3HAHUH U MIPUMEHEHUS MX B PEATbHON XKU3HU JIJIs PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 3TUM TnpH U3YYEHHH TMpeaMeTa «XUMHS» JOMUHUpYIOLIee 3HA4YeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aJanTanys 00yJIaroIIUXCs K YCIOBUSIM THHAMUIHO Pa3BUBAIOIIETOCS MHPa, (POPMUPOBAHHE
WHTEIUICKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIMA),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIJIS PA3INIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe I OLIEHKH C
MO3UITUI IKOJIOTHICCKOW 0€30MTaCHOCTH XapaKTepa BIHSHHS BEIIECTB U XUMHYECKHX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TOMYJIIpHONH HH(DOPMALIUKU XUMHUYECKOTO
COJIePIKAHUS;



dbopMHpOBaHUE U Pa3BUTHE y OOYYAIONIMXCS aCCOI[MATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, ITPH IJIAHUPOBAHUU U MIPOBCACHUU XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHKE Y 00 yUYarOIIUXCsl YOSIKAEHHOCTH B TyMaHUCTHYECKON HAITPABICHHOCTH XUMHH,
e€ BaKHOW pOJMM B PEUICHUU TJIOOAIBHBIX NPOOJIEM paIlMOHAIBLHOTO MPHPOIONOIB30BAHHMS,
MIOTIOJTHEHUST YHEPTETHYECKUX PECYpCOB M COXPAHCHHS MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO00XO0IUMOCTH OEPEKHOTO OTHOIIICHUS K IPUPOJIE i CBOEMY 3/IOPOBBIO, a TAKIKE IPUOOPETECHUS
OIIBITA MCIIOJIb30BaHMSI MOJYYCHHBIX 3HAHUN JUISl IPUHSATHS TPAMOTHBIX PEIICHHN B CUTYaIUsX,
CBSI3aHHBIX C XMMUYECKUMHU SIBJICHUSIMH.

B yueOHOM m1aHe cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOOUT B COCTAaB HpeHMeTHOﬁ O6HaCTI/I «ECTGCTBCHHO-HayLIHBIC IpeaAMETBD).

OO01ee yuciO 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XHMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
o0rrero oOpa3oBaHusl, COCTaBISAET 68 YacoB:

B 10 ximacce — 34 gaca (1 gyac B Hezeno),

B 11 ximacce — 34 gaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOKEHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o kiaccupuKalud OpraHnuecKux BeulecTB. HomMeHkIaTypa opraHm4eckux
coeMHEHUH (cucTeMaTu4ecKas) ¥ TPUBUAIbHBIC Ha3BAaHUS BOKHEHIIIHX [IPEICTAaBUTENEH KI1acCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYecKUX BEILIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (ILJIaBjlIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mNpocTeilme
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe M XMMUUYECKHE CBOMCTBA (peaKIiK 3aMEeIIeHHs U TOPEHHUS),
HaXO0X/IEHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THAPATAIIMH, OKUCICHUS U TIOJMMEPHU3alliN ), TIOTYYeHHE U TPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakus noauMmepusanun). [loaydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTUYECKUU psA. ALETUICH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHHE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMHUYECKHE CBOMCTBa (peaxiiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoO8anus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJJIEKAITIME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U momyTHBIE HE(TSHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: epEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtajquThuueckui), mmponus. Ilpoaykrel mepepa®oTku HedTH, HUX TNPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKun «HedTh» u «YToIby», MoIeIupoOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPalOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIUN).

Kuciaopoacoaep:xamme opranndeckue coeIMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOEHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPOJaMHU, FOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEJI0YHBIMU METaJJIaMH, KAUECTBEHHAs peaklMsl Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIA.

®deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHe U XMMUYeCcKHUe cBOlcTBAa. TOKCHUHOCTh (peHouIa.
[Tpumenenue penona.

Anprerunsl M KemoHwvl. DOpManbIeruj, aueTaubAeTHI: CTPOCHUE, (QHU3HUECKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAau€CTBEHHbBIC PpEaKIH),
IIOJIy4Y€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME /IS Kiacca KUCIIOT, PEaKIHs
sTepupuKanM), MoldydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIU BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MIPOAN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHKAIMS YIIEBOAOB (MOHO-, TU- U Mojaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoseicteue ¢ ruapokcuaoM meau(1l), okucienue aMMuadHbIM PacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. PotocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHbsle nonuMepsl. CTpoeHHe KpaxMmana U IeJITH0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJILHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KaueCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuinepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumozeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A30TcozepKale OpraHu4ecKre COeINHEHNUS.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHus1. PU3NUecKnue U XUMUYECKNe
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MNMIMHA). buojormdeckoe 3HaueHHE AMMHOKMCIIOT.
[TenTupel.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATYpalusi,
KauEeCTBEHHbIE PEAKIIMM Ha OEIIKHU.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeTUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpelHAs MOoJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALs U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUIN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJB30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBJIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUIN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €TUHULIBI UX
U3MEpEeHHUS.

buonorus: knerka, opraHusmM, Ouocdepa, oOMEH BelIECTB B OpraHusme, (hOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. OcoOeHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEpPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHPUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XUMHUYECKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHHEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMoJIsSIpHasl W TIOJISIpHAsi, WOHHAs, METaJUIM4yecKas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMUYECKOW CBs3U (OOMEHHBIN M JTIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTH.
DneKTpooTpUuliaTebHOCTh. CTenenb okucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuid. HomeHknaTypa HeopraHu4eckux BelecTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAAICKAIIUX K PA3IIMUYHBIM KIJIACCaM.

Xumuueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEakIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEHIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lU4HBbIX (akTopoB. OOpaTUMble pEaKIUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMIUE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnektponuTnueckas aucconuanus. CunbHble H crnadblie 31MeKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEHMsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOMI0JeHHe | ONHUCAaHWE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
OTpeJieJIEHuEe CPelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHYECKUX PEAKIIHi, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MACCOBAasi 10JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHUS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, docdopa,
yIIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHU).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COECIMHEHUM.

Meramisl. [lonoxenue meramios B llepuoauueckoit cucteMe XMMHYECKUX AJIIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmme
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpUM, KaJlWid, KajablMi, MAarHUu,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOb! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHbIE METOJbl H3YyYEHHUsS BEUIECTB M UX NPEBpAILlCHUI: H3ydeHUE
KOJUTeKIUU «MeTalTbl U CIUIaBbl», 00pa3ll0oB HEMETAIUIOB, PEIICHIE SKCIIEPUMEHTAIBHBIX 3a7ad,
HaOJIO/IEHUe M ONMCAaHUE JAEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa wiiM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus 4 KM3Hb

Ponp xumMun B 00€CTICUCHHH SKOJOTHYECKOM, SHEPTETUUECKONW U MUIIEBON 0€30MMacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHil.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHHUS BOKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUAVIOB: BAXKHEHIIME CTPOUTEIbHBIC MAaTEpHUAabl,
KOHCTPYKLIMOHHBbIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMUs U 3I0pOBbE YEIOBEKA: MpaBUJIa HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENApaTOB,
npaBuja 6€30MacHOr0 MCIOIb30BaHMS IPEMapaToB ObITOBON XMMHUH B TIOBCEAHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3y4EHUH OOIIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce oCyIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMH JJIs1 OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHATIH3,
CUHTE3, Kiaccu(UKanus, TMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHHUE.

®u3nka: Marepus, SHEPrusi, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOII,
PaIuoaKTUBHOCTh, MOJIEKYJIA, SHEPTeTHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTCcpHraioB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, MIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaTrcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X MMHS» Ha YPOBHE CPEeTHET0 0011ero 00pa3oBaHus BbIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEIEICHHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUMU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCs PYKOBOJICTBOBATbCSI B CBOEH JESITEIbHOCTU
LEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TJIAHBI.

JInuHOCTHBIE PE3yAbTATHl OCBOECHHUS NPeAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOTo OOILEeCTBa,
NPUHATHIMH B OOIECTBE HOpPMaMH M TPAaBHJIAMH MOBEICHHS, CIIOCOOCTBYIOIIMMHU MpoIeccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJIEHUSI INYHOCTU 00YYaOIINXCS.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS INpeaMeTa «XUMHUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHOM U PAKTUYECKOH AEATEIbHOCTH 00YUYaIOIIMXCS IO peaTu3aliiy MPUHSTHIX
B OOLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

0CO3HAHMsI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHWSI, IOTUKY M apTYMEHTBI IPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTCUYECTBEHHOMH
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOMI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;



WHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOINIEM AaHAIIN3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOT0 MOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbIC C XUMHUUECKUMU SIBIICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOMU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOIO
MOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3a7ad COLUAIBbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MpOQeccHil pa3IuvyHOro poja, B TOM 4YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3ysbTataM TPYI0BOH AESITENbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHAMBUAYAIbHON TPAaeKTOPUH 00pa3oBaHusl, Oy1yen
npodeccuu u peanu3alnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMH, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TrMY€eCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHUS HEOOXOJMMOCTH HCIOIb30BaHUS TOCTHKEHUN XUMUH JUIsl PEIIEHUsI BOIIPOCOB
paloHaIbLHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX BpEl OKPYXarollel NPUpPOIHOM cpele,
YMEHHsI TIPOTHO3UPOBATh HEOJIAroNpUsSTHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPENOTBPALLIATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKONW KYyJIbTYphI, OIMbITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUH JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM U HKOJIOTMYECKOH 0e30macHOCTH, B Pa3BUTHM MEAULUHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIs peleHus mpolieM
B PEAJIBbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpeaHero odIero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MeXmpeaMeTHbIE) O0IIeHAyYHbIE TIOHSTHS, OTPAXKAIOUTUeE 1EJTOCTHOCTh HAYYHOU KapTHHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMa, Hay4HbIN (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecmeunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITNH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpCaJbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COLIMATILHOM TTPaKTHKE.

MertanpeaMeTHble PEe3yNbTaThl OTPAXKAIOT OBIAJICHHE YHUBEPCAIBHBIMU YUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HABaATCJIbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBaTh W aAKTyallM3UpPOBaTH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPECIIATh IEIM JEATEIBHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYyKTUBHBIC, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B pACCMaTPUBAEMBIX SIBICHUSAX, (POPMYITUPOBATH BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4ecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU PEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHUS BEILECTB M XUMUYECKUX PEaKIU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIbHO c(hOpMYyITUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB MIO3HAHHS.

3) pabdora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHS, KPUTHYECKH OIEHHBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
uHpopManru, He0OXOAUMOM IS BBITOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMABHYIO (GOpMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTH4ecKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsgJiaieHne YHHBEPCATbHBIMH KOMMYHUKATHBHBIMH JeHCTBUAMU:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TEMbI B XOJI€ JMAIOra U/WiIn JAUCKYCCHUH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUU XHMHUYECKOIO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3UIIUHI B X0/1€ 00CYX/IeHNS U OOMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJiTHBHBIMU A€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIropuT™M JACUCTBUN NPU BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENBCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaIl3a U CAaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XUMHH B TIO3HAHWU SIBJICHUU TPUPOJBI, B (OPMHUPOBAHWH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpeliE;

BJIAJICHUE CHCTEMOM XWMHWYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpaiéHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIINa, pPaJuKai, W30MEpHUs, H30MEPhl, TOMOJIOTHUYECKHI psijl, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHPOBO33PEHUYECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMMOHUMaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHHUM, (DaKTOJIOTUUECKHUE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OyYeHUHU ¥ 0€30MaCHOM MCIOJIB30BaHUN BAKHEHUIITNX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK TOHSATHH, YCTaHABIMBATH
WX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (OPMYIJT OPTaHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKLUUW, U3rOTABIMBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIIICKHOCTh H3YYEHHBIX OPraHUIEeCKUX
BEIIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHeHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKalllue COENMHEHHUS, BbICOKOMOJIEKYJSPHbBIE
COEIMHEHMS), JTaBaThb UM Ha3BaHus 1o cuctemarudeckoil Homenkinarype (IUPAC), a Takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEpHUH, (eHoi, (GopMalbAeru, aneTaibIerul, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEACNATh BHJbI XMMHYECKON CBA3HM B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOEHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIMYHBIX IIPEJICTABUTENIECH PA3IUUHbIX KIACCOB OPraHUYECKUX BEILIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aneTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJIeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, AaMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKH M MPAKTUYECKOe MpPUMEHEHHE
IPOJYKTOB NEpepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HabmoJieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHiia MOJIb30BAHUS XMMHMUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYZAOBAaHUEM, a TAKXKE MTpaBHUiia OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(peBpallleHus] OPraHUYeCKUX BEILECTB MPU HArpeBaHUH, MOJYUYEHUE ATUJIICHA U U3YYECHUE ero
CBOWCTB, KaUeCTBEHHBIE PEAKIINU OPTraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
IIBETHBIE PEAKIINH OCIKOB) B COOTBETCTBHH C ITPAaBUIIAMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM OOOPYIOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMUMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuil U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHGopmaruu, UHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS M
OKpY’Karolllel MpUpOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBHUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE NPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIECTB M XUMUYECCKHUX SIBIICHUI;

JUTSI CTICTIBIX M CTA00BUISIINX O0YJAIOIINXCS: YMEHHUE UCTIONB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «OO011as 1 HeoOpraHuyeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHUECKOI COCTaBIISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHON cpene;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATU aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMHUYECKON peakliiy, XUMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuii 3akon /. M. MenneneeBa, 3aK0H COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAHEHHS U TPEBPAIEHUS DHEPTUU MPH XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCMOJIh30BAaHUHM BAKHEWUIINX HEOPTAaHMUYECKHUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC NMPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIHUKY IJIi COCTABJICHHS
dbopMya BEMIECTB W ypaBHCHUH XHMMHYECKUX PEaKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTJCIbHBIX HEOPraHUYECKHX BeIIECTB (yrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, rameéHasi M3BECTh, HErali€Has W3BECTb, MUTHEBAas COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAJUIMUECKOW PEHIETKH KOHKPETHOIO
BeIeCTBA (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
M0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIIe COeTMHEHUN (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MenneneeBa, HCIONb3YS MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux anementoB [1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKUE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIUU MO PA3IAIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluxX BeUIecTB, TeIIoBoMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKUUN PA3IUUYHBIX TUIIOB, MTOJIHBIC
U COKpalI€HHBbIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHUS, MPU KOTOPBIX ITH
peaklUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPEeICTBOM COCTABJICHUS HIEKTPOHHOTO OallaHCca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIUh OT
pa3IUUYHbIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke C(HOPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYMCIEHUS C HCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JI0JisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaxIusix, Macchl BEIIeCTBA WK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, TETIOBOTO A deKTa peakiiui Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCcChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
n1abopaTOpHBIM 000PYIOBaHHMEM, a TAK)KE MPpaBUiia OOpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHUYECKUN JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAWKATOPA, BIMSHUE Pa3IMYHbIX (DAaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIuH, peaklud HMOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIpH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYyI0BaHUEM, MPECTABIATh
pe3yNnbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IhTATOB;



c(OpMHUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaUK, IHTEpHET U APYTHUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/CHUA B OBITY M TPYHOBOM [EATENbHOCTH B IENISAX COXPAHEHUS CBOETO 3[0POBbA U
OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
OmpeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBUIECHUS U MPEAOTBPAIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolMXCsl ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbsS: YMEHHE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUTSL CTICTIBIX M CTA00BUISIINX O0YJArOIIMXCS: YMEHHUE UCTIOIb30BaTh PEIbe)HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucu XUMU4IecKux (HOpMyIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMUH
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble YTI€BOAOPOABI — aJKAHbI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cruptel. ®enon 3
19 Anpbnernasl. KapOoHOBBIE KUCITOTHI. 7 |
CrnoxHble 3¢upbl
3.3 YrneBoibl 3 2




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opranHudecKne coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Wroro no pazaeny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Merainsl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro o pazneny 4
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer opraun4ecKko XUMuH, e€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunenniit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanuu
opraHuveckux Beuiects. HomeHkmatypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — OpocTenIIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lomydyenue
CUHTETUYECKOTO KaydyKa U PE3UHBI




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND AJIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas cBs3b YIiI€BOJAOPOJIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBsi3b

13 MHOroaTroMHsbl€ CIUPTHI: TUIICHTIIMKOJIb
U TIULEPUH
@DEeHOII: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeToH




21

22

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas
[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHIE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
OuoJsornueckas pojb >KHUPOB

27

28

29

30

VYTieBobsl: COCTaB, KiIaccuuKanus.
Baxnerime npencraBuTeNnu: riroKo3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOIHBIC
MOJIMMEPBI

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiue opraHnyecKue
coenuHeHus»/ Beepoccuiickast
MpoBepoyHas pabora

OO6mrast XxapakTeprucTruKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuii / Beepoccuiickas
npoBepovHas pabora

31

AMWHEBI: METHJIAMUH W aHWUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCANHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

33 OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCETOJBI CHUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUA

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas KOH(UTYpaLnsi aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMHYECKHX DJIEMEHTOB U MX COEIUHEHUN
[0 FpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumudeckux anemenToB [[.11. MenieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BU/Ibl; MEXaHHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenp okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMaX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BelleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTrAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XaMUYeCKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DNEeKTPOINTHYECKAs TUCCOLMALIHSL.
[TonsiTue o Bonopoanom nokasatesne (pH)
pactBopa. Peakunm nonnoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB U pacTBOPOB COJIEH

13

14

KontponbHas padoTa mo pazaeny
«Teopernyeckre OCHOBBI XUMUW)

Mertanibl, uX MOJOKEHHE B
[Tepuoanueckoii cucreMe XUMHUECKUX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢buznyeckue cBOCTBa METAIIIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJe3a U uX
COeTMHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

HemeTaminl, UX MOJI0KEHHE B
[lepuoauueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIMHEHUH

XuMHuecKue cBoiicTa a3ota, ¢pochopa u
UX COeIUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COEeTUHEHNN




26

27

28

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Hemeraminl"»

KoHnTposbHast pabota 1mo Temam
«Mertannei» u «HeMeTanas

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHeHus. I eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponp xuMmuu B 00ecIieueHuH
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI
MCIUIIUHBI

[TpencraBienus o0 OOIMMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
Ba)XKHEUIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoOBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHONW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33Ja4 ¥ DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Binanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKEIET,
byHKIMOHANBHAA ~ TPyMMa, pajaudKan,  HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBopl, KHUpbI, OETKK), MOHOMED, TTOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U O€30macHOM
WCIIOJIb30BAaHUM BaKHEUINNX HEOPTAaHWMYECKUX W OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMupoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHAaBIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUN

c(hOpMUPOBAHHOCTh YMEHUI UCTIOIB30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaméHHoOW) (OpMyJT OPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHNYCCKUX peaKHHﬁ, U3roTaBJIMBaTh MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluU HUX XHMHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIE)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAIlUE COEIUHEHHMS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMsI IO CUCTEMATUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJAMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOPUHU
CTpOeHUs1 opranuyeckux Beuiects A.M. bytnepoBa ains o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCAUHCHUA. BI:ICOKOMOJIGKy.]I?[pHI)Ie COCOAMHCHU

ChopMupoBaHHOCTh YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC Ha3BAHUS
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCJIOTA,
CTeapuHOBasl KUCJIOTa, IJI0K03a, (PYyKTO3a, Kpaxmai, LEeJUII0J03a,

[JIMLIKH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3MYeCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIaCCOB OPraHMYECKUX BEIIeCTB (METaH, 9TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTalbIACTH/I,
MypaBbUHAs W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHpPOBaHHOCTh YMEHUS HILTIOCTPUPOBATH TEHETUUECKYIO CBS3b
MEXJIY TUINUYHBIMU  MPEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEaKIUN C UCIIOTB30BAHUEM CTPYKTYPHBIX (popMyIT

24

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YIJI€BOIOPOAHOTO CHIPbs (HEPTh, MPUPOIAHBIN Ta3, YToJyb), CIOCOObI
UX TepepaboTKM U MPAKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XMMUYCCKHX sBJICHUU (HaOIroneHue,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IMPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHUU COOJIONATh TPaBHIA ITOTH30BAHUS
XUMHYECKOU TOCY/Iol U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TAKXKe
npaBuiIa OOPAIICHHUS C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (TPEBpaIICHUsI OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyUYEHUE STUJIIEHA M H3Y4YE€HHE €ro CBOIICTB,
KAueCTBEHHbIE PEAaKIMU OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HAarpEBAaHHM, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30MMACHOCTH MPHU OOPALICHUH C BEIIECTBAMU
U J1a0opaTOpHBIM OOOPYIAOBAaHHMEM; TMPEACTABIATh PE3YyIbTATHI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuii U (GOpMyIHpPOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKHM YpaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupoBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl U3 pPa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(MopManuu, ceTb IHTepHET U Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATENHHOCTH B
LENIIX COXPAHEHHUS CBOETO 3/I0pOBbS M OKpPY)KAIOUIeW MPHPOIHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OPraHn4Y€CKUX BCHICCTB, TIOHUMAsA CMBICJI ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllMW), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBBI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
ANIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIA, BaJICHTHOCTb, JJIEKTPOOTPUIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
pPaBHOBECHE); TEOPHH M 3aKOHBI (TCOPHSA AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(hakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIbBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX IPEBpAIICHUH; BBISABIATh B3aUMOCBSI3b XUMUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYTUX
€CTECTBCHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOIIOJeHNe, W3MEpPEHHE, SKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHUpPOBAaHHOCTH, YMEHUHN OMPENEATh BAJIEHTHOCTh W CTEMEHb
OKHCJICHUSI XUMHYECKHX DJIEMEHTOB B COCIUHEHHUSX Pa3IMYHOTO
cocTaBa, BHJ XHUMHUYECKOW CBsi3M  (KOBaJieHTHas, WOHHAasi,
MeTaJUIM4ecKasi, BOJIOPO/IHASA) B COEIMHEHUSIX, TUIl KPUCTATIMYECKOU
PEETKH KOHKPETHOIO BEIIEeCTBA (aTOMHasl, MOJIEKYISIpHasi, HIOHHAS,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNesaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COEAMHEHUN




1.6

1.7

ChopMupoBaHHOCTH ~ YMEHHSA KiIacCU(UUIUPOBATh XHUMHUYECKHE
peaxkuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumux
BEIICCTB, TEIUIOBOMY J()(eKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHST ~ DJICMEHTOB,  OOpAaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJiu3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKLUH
HMOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEPKIAOIIUE KayeCTBEHHbIN CoCTaB Pa3IUYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKOMN pCaKkiuun OT pa3JIMIHbBIX (I)aKTOpOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTIO PABHOBECHS B 3aBUCMMOCTH OT BHELITHETO BO3ACHCTBUS

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHu4vecKass XUMHs

CpopMHUpOBaHHOCTH YMEHUN pPaCKpbIBaTh CMBICH [lepuogudyeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATh €ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTEIBHYI0O M  MPOTHOCTHYECKYIO
byHKITII

ChopmupoBaHHOCTE  YMEHUH  XapaKTepU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKUX DJIEMEHTOB 1—4  mepuonoB
[lepmonnueckoit  cucreMbl  XUMHYecKuxX  anemeHTtoB  J[.M.
Menpeneena, UCIIONB3YS MOHATHS «S-, P-, d-3NEKTPOHHBIE OPOUTATHY,
«QHEPreTUYECKNE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEpHojaM U
rpynnam Ilepronndeckoil CUCTEMbl XMMHYECKHX 3JieMeHTOB J[.U.

Menneneena

2.3

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XHUMHUYECKHE CBOMCTBA HCOPraHNM4YCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC TeHETHYECKOM CBS3U MCKOAY




HCOPraHN4CCKUMU BCIICCTBaAaMU C IIOMOIIIBIO ypaBHeHI/If/’I

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUOAPOKCHUABI, COJ'H/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbabie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYECKUX BeIleCTB (yrapHblid ras,
YIJIEKUCIBI ra3, aMMuak, raméHas W3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPKIATh CYIICCTBOBAHUE TCHETUUYCCKOM CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHH OSKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOpa, ONpeIelIeHIE CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO WHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEeaKkIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPHUMEHTAIBHBIX 33134
o reMam «MeTasutb» U «HemeTanss») B COOTBETCTBHH C IIPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHWH C BEleCTBAMU H
a0OpaTOpHBIM  O0OpPYNOBAaHHWEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U (OpMyIHpOBaTh BBHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTh YMEHUH COOMIOAATh MpaBWiIa I1OJb30BAHUS
XUMHAYECKON TOCY/I0l W JTa0OpaTOPHBIM O0OPYJIOBAHUEM, & TAKXKE
MpaBuJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHUSIMH

110 BBIIIOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB
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ChopMHUpOBAaHHOCT, ~ YMEHHUM  XapaKTEPU30BaTh  XHUMHYECCKHE
MPOLECCChI, JICKAINUEC B OCHOBC IMPOMBINUICHHOTO IMOJTY4YCHUA cepH0171

KHCJIOTBI, aMMHaKa, a TaKkke cOpMUPOBAHHOCTh MPEICTABICHHUH 00




06H_II/IX HAay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

33

34

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISAIONMIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJIM XUMUU B TO3HAHUU
SIBJIGHUW TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelIeHrs NPAKTHUYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHN KPUTHYECKU aQHAJIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MojJydaeMyto M3 Pa3HbIX MCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHKaIUK, ceTh IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHJia HKOJIOTHYECKU
11eJIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3J0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JCWUCTBUS Ha IHKUBBIE OPTaHU3MBI
onpeAenéHHBIX BEIIeCTB, MOHMMAas cmbica mokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CII0COOBI YMCHBIICHUS U NPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAHUEM TIOHATHUSI «MaccoBas JI0JIsl BELIECTBa B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX pPEaKIMIX, MacChl
BelIeCTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOr0 3 (HeKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, IMTPCBPAILICHUA U COXPAHCHUA SHECPTIHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BELIECTB M MaTepuanoB. Teopusi CTpOEHUs OpraHuYeCKHX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJOKEHUS

CtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIHIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECcKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHApHBIE U KPAaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHnYECKUX BEIIECTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENM aIKaHOB: (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATallid, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrammen-1,3 w merunOyramueH-1,3: cTpoeHue, BaKHEHUIINE
XUMHUYECKUE CBOMCTBA (peakuus moiumepusaiun). [lonydenune CMHTETUUECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psia. ALETHIICH —
MPOCTEHIINIA TIpeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparamnuu, I OpCHI/Iﬂ), NOJIYUYCHUC U TPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuy TajJOreHUpPOBAaHUS WU HUTPOBAHM), IOIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUSI U HUTPOBAHMA), MOJYYEHHUE U NPUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBsA3b MEXIY YIJIEBOJOPOJAMHM, NMPHHAICKAIMMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriaeBOAOpoAoB. IIpupomHbI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKHUHI (TepMHUYECKUI, KaTalnuTUdeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
¢du3nuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[elicTBHE METaHOJIa ¥ 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHOroaToMHbIC CIIUPTHI. DTHWICHTJIMKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIS

@deHon: CTpOEHUE MOJIEKYJbl, (U3MYecKHe UM XUMHUYECKHE CBOICTBa.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklUW OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJy4YEeHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE NpeeNbHbIE KapOOHOBBIE KUCIOThl. MypaBbHHAasl M YKCYCHas
KHCIIOTBI: CTpOeHue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOMCTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus »TepuduKanuu), MOJIydeHHE U IPUMEHEHHE.
CreapuHOBasi U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCITOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE
CrnoxHble 23QHUPBI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MIAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonorudeckas posb

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJIUCAXAPUIBI).
I'moko3a — mpocTeimuii MOHOCaxXxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIBI,
¢uznueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJAEWCTBHE C THAPOKCHUIOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPO’KEHHE TIIFOKO3b), HAX0KJICHUE B TIPUPOJIE, IPUMEHEHHUE,
ounosnorudeckast poib. @orocuHTe3. OpyKTo3a Kak U30Mep TaroKko3bl. Kpaxman
U LeJUII0JI03a KaK NpUupoaHble noaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusznueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCoIepKaIe OpraHuIeCKHe COCTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIMIMHA). buosornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

5.1

benku kak mHpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBA OENKOB:

THAPOJIN3, A€HaTypalus, KaYECTBCHHBIC pCAaKIIUKU Ha Oenku
BBICOKOMOHGKYHHPHBIG COCOAUHECHUA

OCHOBHBIE TOHATHS XWMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJMMEpP,  CTPYKTYpPHOE  3BEHO, CTEINEHb  MOJUMEPU3ALMUHU,  CPEIHSIA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COG,Z[I/IHGHHI;'I — OJIMMCpU3alug U IIOJIMKOHACHCAIIU

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCHICCTB HU HUX HpeBpaHIGHI/If/'II
O3HAaKOMJICHUE C 06pa3uaMH NpUpOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMUMHUH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DNEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, §-, P-, d-2JI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUst SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(PUTYpAlLHs aTOMOB

1.2

Ilepnonnueckuil 3akoH u lleprognmyeckas cucteMa XMMHYECKHX DJIEMEHTOB
J.W. Menneneesa. CBsA3b Nepuoandeckoro 3akoHa u Ilepnonnueckoil cucreMsl
XUMHYeCKHX 31eMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUs CBOWCTB XUMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX UMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEpUOJIaM.

3HauecHUE NEpUOANYCCKOr0 3aKOHA B PA3BUTHUUN HAYKU

1.3

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBS3HU
(KOBaJIeHTHasl HETOJIApHAs W TOJSpHas, HOHHAas, MeTajuinyeckas). VOHBI:
KaTHOHBI M aHUOHBI. MexaHM3Mbl 00pa30BaHUS KOBAJECHTHON XMMHYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BasnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemiectBa MOEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA

coCTaBa BenlecTBa. THUIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. lloHsatue o agucnepcHsIxX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0J11 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOi XUMHUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iInIHbIX (PaKTOpOB

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cDaKTOPH, BIUAKOIIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHUCIAsA, HEUTpanbHas, lienodHas. Peaxuuum

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMHUA

Hewmerannsl. [Tonoxxenne Hemeramios B [lepuonnyeckoil cucTeMe XUMHUYECKUX
anemenToB /.M. MenneneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. Dduznyeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (Ha MpHUMeEpe KHUCIOpoa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpEeMHHUs) HM  HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICOICP)KAIIIUX KUCIOT, BOJOPOJHBIX coequHeHuil). I[IpumeHeHue

BaKHEUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramibl. [lomoxenne MeramoB B llepuonnueckoi cucTeMe XUMHUYECKUX
anemeHnToB [[.M. MenneneeBa. OcoO€HHOCTH CTPOECHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. Obmue ¢puzndeckue cBocTBa MeTaIoB. CTUTaBbl METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJlJIOB

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX MeETAlIOB (HATpuM, Kanuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coequHeHui. Oouue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAaJIJIOB B 6BITy N TCXHHUKC

I'enernueckas cBsA3b HCOPTaHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

KjiiaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0€30MacHOCTH, Pa3BUTHU MEIUUUHBL. [[OHSITHE 0 HAYYHBIX METOJaX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Ifl

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHaIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKUC U

MHUHEpaJIbHbIC YI00peHUs

33

Xumus u 3J0POBLC HYCJIOBCKA: IIpaBUWJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1acCHOT0 MCIIOJIb30BAHUS IpcIriapaToB OBITOBOM

XUMHU B HOBC@HHCBHOﬁ JKHU3HHU




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
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