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IMosicuuTeILHAS 3aNIMCKA

IIporpamma o XuMHuM Ha ypOBHE CpEAHEro 00111ero oopa3zoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B o0pa3zoBaTeIbHbIX opranuzanusax Poccuiickoit @epepannu, peaqn3yronmx OCHOBHbIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJNOKEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 10 2025 rona» (Pacnopsixenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBYy MOAXOIOB K pa3pabOTKE MNpOrpaMMbl MO XHMHHU, K ONPEAETICHUI0 OOIIei
cTpaTeruu oOyuyeHMsl, BOCHUTAHUS U Pa3BUTHUs, 00yUarOIIUXCs CPEACTBAMHU y4€OHOI O IpeIMeTa
«Xumus» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHIIETITYaJIbHbIE MOJOKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COJACp)KaHUS, pE3YyJIbTATOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00pa3oBaHHE, IOJIy4aeMO€ BBITYCKHMKaMU  00I1eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIMX LIEJOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHusl. DTU LIEHHOCTH KacaloTCs
[O3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KylbTyphl YellOBeKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOydaroOIIMXCsl Ha YpOBHE CpeaHero oOmiero
o0pa3oBaHMs CpPEeACTBAMU yUEOHOIo npeameTa «XUMUs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4€TOM CHeUU(UKH HAyKd XUMHM, €€ 3Ha4eHus B
MO3HAHUM IPUPOJBI U B MaTEpUAIbHOM JKU3HU OOILECTBA, a TAKKe C YYETOM OOIIMX Liesed U
IOPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pojib B COBPEMEHHOM
LIMBUJIN3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyJbTyphl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe (OPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3aMMoOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XMMHUs KaK Hayka co3MJaTeNbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTUI HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOM, IKOTIOTHYECKON O€30M1aCHOCTH U OXPaHbl
3/10pPOBBA.

B cootBercTBUM ¢ OOIMMH LEISIMM M MPUHLUUIAMU CPEIHEro o0uero odpa3zoBaHus
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COIMYMa,
POI0JDKeHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsgomuMu  peameta «XUMHs» SBISIOTCS 0azoBble Kypchl — «Opranuueckas
XUMHA» U «O01Ias 1 HeOpraHUYecKasi XUMHUs, OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HAaHUM MO0 HEOPTaHUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 001el XUMUM) U OpraHruyeckoi xumun. opMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHHUU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3us BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxxanus KypcoB — «Opranndeckas xumus» 1 «OO011as 1 HeopraHuyeckast
XUMHSA» cPOopMUpOBaHa B MMPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYEHHUIO
yuyeOHOro Martepuaja M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMHA Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKIiH.

[To HOBBIM yTJIOM 3peHHUs B IpeAMETe «XUMHs» 0a30BOT0 YpOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO oOOmIEro o00pa3oBaHMs TEOPETUYECKUN MaTepual M
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XMMHUsA» OOyUarOIIMMCS MPEJOCTaBIAETCs BO3MOXKHOCTb OCO3HATh
3HaU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3MUIIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUH O BaKHEHIIMX BEIECTBaX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKLMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nononHsercs B Kypcax 10 um 11  kjaccoB aiieMEHTaMu  COJEPXKaHMs, HMEIOUIMMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOW U
IIPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIHTAHUIO YBa)KEHUSA K IIpoOILEcCy
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHATh €€ JUIsl TONOJHEHUs 3HAHUM, pelIieHus
MHTEJJIEKTYyaJIbHbIX U 3KCIIEpPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1menom conepxanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi TOHMMaHUsl QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUMH MKy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHUs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHUS W COLMAIM3ALUU O0yYaromuxcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAaHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs Mpo0ieM, MOUCKa, aHau3a U
00paboTkn uMHPOpMaLMU, HEOOXOIUMBIX s NPUOOpPETeHHs] OmbITa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B mpaxTuke npenoiaBaHus XUMHUK Kak Ha YpPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Tak U
Ha ypOBHE CpeHEro o01ero oopa3zoBaHus, pH ONPEAEICHUN COAECPIKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst (OPMHpPOBAHHME OCHOB XHMMHUYECKOW HAyKHM Kak o0JacTh COBPEMEHHOIo
€CTECTBO3HAHMUSI, IPAKTUYECKON 1eATEIHbHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMITIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUYKHM 3pPEHMSI TaKOM IOJAXOJ K OIpPENEICHMIO LENeld H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIaBHBIMH LENSAMM M3Y4YEHMs IpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



- (dopmupoBaHHE CHCTEMBl XHMHYECKHX 3HAHUW KaK BaKHEWIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JIeKAT KIIOYEBBIC TOHSTHS,
(dyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TIOHUMAaHUE
CYUIHOCTH JTOCTYIIHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHEN
UX Pa3BUTHS U CTAHOBIICHHUS;

- (opmupoBaHue U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIid, HeOOXOAUMBIX Ui TPUOOPETEHHsI YMEHHUI OPHEHTUPOBAThCS B MHUPE
BEIIIECTB ¥ XUMHUUECKUX SIBJICHUN, UMEIOIINX MECTO B IIPUPO/IC, B IPAKTUIECKOH U MOBCETHEBHON
KHU3HH,

- pa3BUTHE YMEHHI U CIIOCOOOB IEATEIILHOCTH, CBA3aHHBIX C HAOII0IeHUEM 1 OOBSICHEHUEM
XUMHYECKOTO KCIIEPUMEHTA, COOTFOICHUEM TTPAaBUJI 0€301TacHOT0 0OPAICHHS C BEIECTBAMH.

Hapsiny ¢ aTuM, coaepxareiabHas XapaKTepUCTUKA LeJIel U 3a7ad U3y4YeHUs MpeIMeTa B
porpaMMe 10 XUMHH YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUY C HOBBIMU IIPUOPUTETAMH B
cucTeme cpeaHero odmiero oopasoanus. CerojHs B MPENojaBaHUU XUMHH B OOJBIICH CTEIICHU
0THaéTCsl MPEANOYTCHUE TIPAKTUICCKON KOMIIOHEHTE COZIep KaHusl 00yUeHHsI, OpUEHTHPOBAHHOU
Ha TIOATOTOBKY BBIIYCKHHKA 0OIIe00pa30BaTENbHON OpraHM3alny, BIAACIONIETO HE HAOOpOM
3HaHWH, a (YHKIMOHAJIHLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU M YMEHHSIMH aKTHBHOTO
MOJTyYeHHS 3HAaHUHM U IPUMEHEHUS X B PEAIbHON KHU3HH [T PEIICHHUS MPAKTUYECKHUX 3a/1a4.

B cBs3M ¢ 3TUM TpU U3YyYEHUHM TpeaMeTa «XUMHS» JOMUHHUPYIOIIEe 3HAUCHHE
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajanTanus OOydYaromMXCcsl K YCJIOBUSM JMHAMHUYHO pa3BUBAIONICTOCS  MUPA,
dopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHUIO,
COTPYAHHUYECTBY, CaMOCTOSTEILHOMY TPHHITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUSIX, CBI3AHHBIX C BEICCTBAMH U UX IPUMEHEHHEM;

dbopmMupoBaHHE y OOYYAIONIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JUISI PA3JINYHBIX BUIOB JIEATEIHLHOCTH: PEIICHHUS poOIeM,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOTUMBIX JUIsI MPUOOPETEHUS OIbITa
JEeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B MO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
HO3HULUI HKOJIOTHUECKON 0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBBIE 3HAHHS IO XHMHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIb30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayJHO-TIOMYJIIPHON HHPOPMAITUH XUMHUIECKOTO
COJIepXKAHUS;

(dbopMHUpOBaHKE U pa3BUTHE y 00YUYAIOIINXCS aCCOIIMATUBHOTO M JIOTMYECKOTO MBIIIUICHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOeKIEHHOCTH B TYMaHUCTHUYECKON HaAmpaBIEHHOCTU
XUMHHM, €€ BaXHOW poOIM B  pelIeHUH TJI00albHBIX  MPOOJEM  pallOHAJIBLHOTO
IPUPOJIONOIb30BAHUS, TOMOJHEHNUS HSHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOJHOTO
PaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K TPUPOJIE M CBOEMY 37I0POBEIO,
a Takke MPUOOPETEHUS OMBITAa MCTOIH30BAHUS MMOTYYCHHBIX 3HAHUN /ISl PUHSATUS TPAMOTHBIX
pEIICHUH B CUTYAIUAX, CBI3aHHBIX C XUMHYCCKUMH SBJICHUSMHU.

B yueOHOM mutane cpenHero oouiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOH 00acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee ynca0 4acoB, OTBEAEHHBIX I U3YyUEHHs] XMMHHU, Ha 0a30BOM YPOBHE CpPEIHEro
obmero oobpazoBanus, coctaBisieT 68 yacon: B 10 kmacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezemIO).

TemaTnueckoe IUTAHUPOBaHHWE BKJIIOYAET MEPEUYCHb pAa3NEIoB W TeM C yKa3aHHEM
KOJIMYECTBA YacOB Ha W3yUYeHUE KAXKIOW TEMbI, a Takke (UKCUPYETCS BO3MOXKHOCTh



WCIIOJIH30BAHUS 110 3TOH TeME 3JIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BaTEIBHBIX PECYPCOB (Ianee —
O0P), nomymieHHBIX K KCHOJB30BAHMIO TMPU pEaTH3allMd OCHOBHBIX 00I1€00pa30BaTeIbHbIX
nporpamm, 1 Aoctyn K KotopeiM npegoctaisier DI'NMC «Mos mkosa".



Conep:xxanue 00y4eHust

10 kaace
(34 yaca, 1 yac B Hej1eJ110)

Oprannyeckasi XumMus

Tema 1. TeopeTnueckne 0CHOBbI OPraHN4Y€eCKOl XUMHMHU

[Ipenmer opraHn4yeckor XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B MOJYYEHUU
HOBBIX BEILIECTB U MaTepHuaioB. Teopus cTpoeHust opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHBIC ToONOKEeHUS. CTPyKTypHBIE (OPMYJIBI OPraHUYECKUX BEMIECTB. | omoiorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBSI3HU.

[IpencraBnerne o  KiIaccuUKAMA ~ OPraHUYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
MIPECTABUTENICH KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METO/bl U3YUYECHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJCIUPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHuM (IJIaBjieHUuE, OOyTIMBAHUE U TOPEHUE).

Tema 2. Yruesogopoasl

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTedIIne
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIEe K XUMUYECKUE CBOWCTBA (PEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHUM psii. DTWIEH U IPONWIEH — POCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLliN ), TOIy4YeHUE U IPUMEHEHUE.

Anxaguensl: Oytaauen-1,3 u metunOytanueH-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psn. ALETWIEH —
POCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUupOBaHus, ralOTeHUPOBAHNUS, THAPATALMHU, TOPEHNUS ), [TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmpoG8aHus), noaydenue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTIAEBOAOPOAOB. [IpupoHbIi Ta3 U NONyTHBIE HEPTAHBIE Ta3bl.
Hedtb u e€ mpoucxoxnenne. CrnocoObl nepepadOTKU HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKHIH,
KaTaiuThuueckuil), mmponu3. IIpogykTel mnepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKClepUMEHTAIIBHBIE METO/BI M3YYEHUS BEUIECTB M MX IPEBPALICHUN: 03HAKOMIJICHHE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHbl, koyuiekiun «Hedte» n «Yromp», MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE IPAKTHUYECKOW pPabOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €ro CBOMCTB.

Pacuérnbie 3anaun.

Borunicnenuss mo ypaBHEHUIO XHUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Tema 3. Kuciiopoacoaepsxxamme opraHudeckue coeJlMHeHus

[IpenenbHble OJHOATOMHBIE CHHMPTHL. METaHON M 3TaHOJ: CTPOCHHE, (QU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),




npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIEKyJaMH cIUpToB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaTtoMHbl€ CHHUPTHL. OTHIEHTJIMKONb W TJIMLEPHH: CTpOeHUe, (PU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHoi: CTpOoeHUE MOJIEKYJbl, (PU3MYecKHe M XHMHYECKHe CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruabl U Kemowvl. DopManbleru, aueTalbIeruJl: CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJTy4YeHUE U PUMEHEHHE.

OHOOCHOBHBIE TIpeAETbHBIE KApOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAs! KUCIIOTHI:
cTpoeHue, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIKE JUIs Kilacca KUCIOT, PeaKus
TepudHKaNMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxubie 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ MAPOIHU3 CIIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KjlacCH(pUKaIUs yrieBoA0B (MOHO-, TU- U MoyMcaxapuabl). [ moko3a
— MPOCTEUIIHI MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHS MOJIEKYIBI, (PU3NIECKHEe U XUMHYECKUE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonorudeckas posib. @otocunres. PpykTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemiono3a kak npupoiHbie noauMepsl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpOau3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKClepUMEHTAJIbHBIE METOJbl M3yY€HHUs BEIIECTB M UX MPEBpAIICHUN: NPOBEACHHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHbBIX
CupTOB (B3auMojeilicTBUe TiniepuHa ¢ ruapokcugoM Meau(ll)), ampaerumoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsbie 3anaun.

Bbluncnenus mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO
U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKIIUN).

A3zoTcoepikaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak aM{QOTepHble OpraHMYecKue coeAuHeHus. @Dusnueckue u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IMLKHA). buonoruueckoe 3HaueHHe
aMHHOKuUCIOT. [lentumapt.

benku kak mpuposiHbIE BBICOKOMOJIEKYJSIpHbIE coeluHeHus. llepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METOJIbl M3YyUEHHs BELIECTB M MX INpEBpaIleHUi: HaON0IeHHE U
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB MpH HarpeBaHWU, I[BETHHIE
peaxiuu OEIKOoB.

Tema 4. BoicokoMo1eKyJISIDHbIE COeIMHEHUA

OCHOBHBIE TOHATUS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeaHss MoJyeKyspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.

DKcrepuMeHTANIbHbIE METO/Ibl U3YUEHHUS BEUIECTB M MX MPEBpAIICHUN: 03HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.



MexnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXNpeaMETHBIX CBA3€H MPU M3yUYEHUHM OpraHumdeckoi xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwire ecTeCTBEHHO-HAay4yHbIE IOHATHUSA: SBJICHME, HAy4yHbIH (DakT, I'MIIOTE3d, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOAUYHOCTh, HAOIIOACHUE, W3MEPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3suka: MaTepus, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPTETUUECKUN YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opraHusMm, ouocdepa, oOOMEH BELIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHosorys: nuuieBble NPOAYKTHI, OCHOBBI PAllMOHAJIBLHOTO TUTAHUS, MOIOLINE CPEICTBA,
JIEKaPCTBEHHBIE M KOCMETHUUYECKHE ITPENapaThl, MAaTEPHAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 kaace
(34 yaca, 1 yac B Hej1eJ110)

OO0umas 1 HeOpraHu4vecKass XuMus

Tema 1. TeopeTuyeckne 0CHOBbI XUMHH

XuMudeckuil siemMeHT. AToM. Slapo aroma, HW30TOMBI. DIEKTPOHHAs OO0OJIOYKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNy, S-, pP-, d- anmemerTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHAs KOH(PUTYpalus aTOMOB.

[lepuonnueckuii 3axkoH u lIlepuommueckas cucremMa xumuyeckux siemMeHtoB J[. U.
MengeneeBa. CBs3p nepuoOAMYECKOrO 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyIIaM 1 nepuojam. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKU.

CrpoeHue BemiecTBa. XHMMHUYECKash CBSI3b. Buabl XuUMUYeCKOW CBSI3U (KOBaJIEHTHAs
HEMOoJIsSIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuMueckas). MexaHu3Mbl 00Opa3oBaHUs KOBAJEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENIEHb OKUCIIEHN. FIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MONEKYJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

ITonsaTHe o gucnepcHbIX cuctemax. IcTHHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBas 101t
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHndeckux coennHeHuid. HoMeHkmaTypa HeopraHHW4YecKHx
BEIECTB. ['€HeTnyeckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THYHBIM
KJIacCaM.

Xumnyeckass peakuus. Kiaccupukanuss XMMHYECKHUX peaKIUil B HEOPraHUYECKON u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasM4HbIX (hakTopoB. OOpaTUMbIE pEaKLUH.
Xumnueckoe paBHOBecHe. (DAKTOpBI, BIMSAIOMIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnexTponutnyeckas auccouuanus. CuiabHble U cialOble 37eKkTpoiauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.



OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.

OKCIepUMEHTANIBHBIE METOABl M3YYEHMs BEIECTB U UX IPEBPALICHUN: EMOHCTpALUs
tabmun «Ilepuonuueckas cucrema xumumyeckux snemeHtoB . M. MenneneeBa», u3yueHue
MoJeNiell  KPUCTAIMYECKUX PpEIIETOK, HAOMIOJACHWE U OINUCaHWE JEeMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKeHHe NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIIPEZCIIEHUE CPEbl PACTBOPOB BEIIECTB C INOMOLIbIO YHUBEPCAIBHOIO MHIUKATOPA, PEaKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BimsHue pasnuuHblX (HakTOpOB Ha
CKOpPOCTb XUMHUYECKOU pEaKIIN».

Pacuérnble 3anaun.

Pacuérel 110 ypaBHEHUAM XUMUYECKUX PEAKLIUN, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

Tema 2. Heopranuveckass XumMust

Hemeramnsl. ITlonmoxxenue nHemeraiioB B Ilepuoaudeckoil cucreMe XHUMHYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUeCKHe CBOMCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cepbl, hocdopa u yrieposaa).

XHWMHYECKHE CBOMCTBAa BAXKHEWIHMX HEMETA/UIOB (TaJIOTCHOB, cephl, a3ota, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHUM (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertaiubl. [lonoxxenue metaiuioB B [lepuoanueckoit cucteMe XUMHYECKUX JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 00O0JI0OYEK aTOMOB MeTauioB. OOmume
¢uszudeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XHWMHYECKHUE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPWH, KaJWi, KaJbLIMA, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mue cnocoObl moxy4yeHus: MeTauioB. [IpuMeHneHue MeTamuioB B ObITY U TEXHHUKE.

DKCIEePUMEHTAIBHBIE METOJAbl HM3YyYECHHS] BEIIECTB W HMX IMPEBPAICHUI: H3y4YEeHHE
KOJUTEKIIUU «MeTasibl U CIUIaBb», 00pa3lioB HEMETAIUIOB, PEUICHHE SKCIIEPUMEHTANIBHBIX 3a/a4,
HAOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIEN0YEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTHOHbI
METaJlIoB).

PacuérHeie 3ama4n.

Pacuéter Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

Tema 3. XuMus 4 :KM3HbL

Ponb xumun B 06ecredeHnH YKOJIOTHYECKOM, YHEPTeTHUECKON U MUIIEBOM OE30MacHOCTH,
pa3BuTHU MeauUHUHBL. [[OHSITHE O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUINAX [POMBIIIEHHOTO MOJYYEeHUS
BaKHEHIIINX BEIECTB.

UenoBek B MHUpPE BEUIECTB M MaTEPHAJIOB: Ba)XHEHIINE CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIMOHHBIE MaTe€pHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHAIbl IJIs SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuMUA U 37J0pOBbE YEJIOBEKA: MpPAaBUJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSA3CH MPU M3YYSHUH OO0Iel U HEOPraHUYEeCKOH XUMUH B
11 xnmacce ocCymIeCTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH,



TaK W TOHSTHH, SBISIONIUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LKA,

OOmue ecTeCTBeHHO-HAyYHbIC IOHATHUS: HAy4HbIA (aKT, TUIIOTE3a, 3aKOH, TEOpPHS,
aHaJIN3, CUHTE3, KJIaccu(UKaIus, IepUoIMIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOACITUPOBAHNE,
HU3MEpPEHHE, SBJICHHE.

®duzuka: marepus, IHEprus, macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPIeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, GPU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorusi: knerka, opraHm3M, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpAIIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOITAEMbIe, TOTLIUBO, PECYPCHI.

TexHonorus:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METAUTyprus,  MPOU3BOICTBO
CTPOUTEIILHBIX MAaTEPHAIIOB, CETLCKOX03IHCTBEHHOE MIPOM3BOJICTBO, IMHINEBAs TPOMBIIUICHHOCTD,
dapmaineBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOICTBO KOHCTPYKITMOHHBIX MaTepHuaoB, AJICKTPOHHAS MIPOMBIIIICHHOCTb,
HaHOTEXHOJIOTHH.



Il1anupyemMble pe3yabTaThl 0CBOEHHS IPOTPaAMMBbI 110 XUMHH HA 6230BOM yPOBHe
cpeaHero o0mero od0pa3oBaHust

JIN4YHOCTHBIE pe3yJbTaThbl

@I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpaMM CpeAHero ooIero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOH Ui pa3pabdOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBHM € CHCTEMHO-ACATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHHUS MPEIMETa « XUMUSD» Ha YPOBHE CpPEIHEro 00I1ero 00pa3oBaHus BbIIEICHBI
CJIEIyIOIINE COCTABIISAIOILNE!

0CO3HaHME O0YYarOIUMUCS POCCHUMCKON Ipa’KAaHCKOM MASHTUYHOCTU — IOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJINYMe MOTUBALUH K 00yUEHUIO;

[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUN JTMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPaaULUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIuXcs PyKOBOJCTBOBAThCS B CBOCH JIEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIMMM LEJOCTHOM CHUCTEME XMMHUYECKOIo
oOpa3zoBaHus;

HaJIMYME MPAaBOCO3HAHUS SKOJIOTMYECKOH KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LENH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHMs IMpeaMeTa «XUMHUS» JOCTUTAIOTCA B EJUHCTBE
yu4eOHOI M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00YYarOIINXCSI.

JIMYHOCTHBIE PEe3yJbTaThl OCBOCHUS NpeaMeTa « XUMHsD» OTpaxaroT cOPMHUPOBAHHOCTh
OTIBITA ITO3HABATEIHHON U PAKTUIECKOH AEATEITBHOCTH 00YYAIOIIIXCS IO PeaTH3aI[iH IPHUHSTHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHUA:

0CO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00s13aHHOCTEH, YBa)KEHUS K
3aKOHY Y TPaBOTIOPSIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOUIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON JESTEIbHOCTH PU CO3/IaHUM yUEOHBIX MPOEKTOB,
pelIeHnn y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHThI IPYTHX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIHIO OTEYECTBEHHOMH
XUMHUU;

YBOKEHHUS K IPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTUIECKOTO TPUMEHEHHUS
XHUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENIbHBIX HAOJI0JICHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U TIPAKTUKOB,;

MHTEpeca U TI03HABaTEJIbHBIX MOTHMBOB B IIOJYYEHHMM U TOCIEIYIOLIEM aHalu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;



CIIOCOOHOCTH OLICHMBATh CUTYyalluH, CBSI3aHHbIE C XHUMUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLICHUMBATh CBOE IIOBEJCHUE M IOCTYNKM CBOMX TOBApPUILEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370poBOro M Oe3omacHOro oOpa3a KXU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOroieHust mpaBuil 0e30MacHOro OOpalleHus] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN
J)KA3HU U B TPYJIOBOU JIEATEIILHOCTH;

MOHUMAHUS LIEHHOCTH TMpaBUJi HHIWBUIYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
IIOBEJCHUS B CUTyalUsX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIFOCH;

OCO3HAHUS TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEI0BAaTENbCKOW JESATENIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE€ Yy4YacTHME€ B PpEUICHUM IPAKTUYECKHX 3aJa4 COLMAIbHOMN
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3YYECHHUIO MPOo(eccHil pa3mudHOro pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBAXKEHUS K TPYAY, JHOIAM TPYJla U Pe3yJIbTaTaM TPYLOBOM JAEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHONH TPACKTOPUU OOpa30BaHUSA,
Oynyuei npodeccun U peaau3alnuu cOOCTBEHHBIX dU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIecTBa;

6) 3x010rMUeCcKOro BOCIMTAHUA:

HKOJIOTHUYECKHU 11EI€CO00Pa3HOr0 OTHOILIEHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, BIUSHIS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

0CO3HaHMs HEOOXOAUMOCTH HCIIOJIb30BaHUS JOCTHKEHUM XUMUH JJIS1 PEIIEHUs] BOIIPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HEINPUATHUS AEHUCTBUM, NPUHOCALIMX BPEI OKPYKAIOLIEH IPUPOIHON Cpere,
YMEHHSI TPOTHO3UPOBATh HEOJIArOoNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Musl PA3BUTOIO DKOJOTMYECKOIO MBIIUICHUS, JKOJIOTMYECKOM KYyJIbTYpBI, OIIbITa
JEATENIBHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCA HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CTeUM(DUKN XUMUU KaK HAayKH, OCO3HAaHHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpy:KarolleM
MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU H
pelIeHny IpobiieM COXpaHEeHUsl PUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0COO0OM 3HAUMMOCTH XUMHH JJIS COBPEMEHHOM NMBWIM3AalMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPBI, PEUICHUH TI00ATBHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOl, NHUIIEBOH M DKOJOTMYEecKoW Oe30MacHOCTH, B PA3BUTHU  MEIUIIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYyia U 3KOJOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MONyYaeMbIe 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOMCXOIIIIUX B HEM H3MCHEHHIA,
YMEHHUS JieJIaTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMCIOIIMXCS JAHHBIX
C IIEJIbIO MOJIYYEHUS JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO UCITOJIB30BATh XUMUYECKUE 3HAHUS JIJISl PEIICHUS TIPOoOieM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0O M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH,

WHTEpeca K OCOOCHHOCTSIM Tpylda B pasnu4HbIX cdepax mTpodhecCHOHATBLHOM
NEeSITETTHHOCTH.

MertanpeameTHbie pe3yJibTAThI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHHS YYEOHOTro mpenMera «XHMHUsS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpTrui, SABJICHUC, IPOoHECC, CUCTEMA, HayLIHBII\/JI q)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBAaHKE, HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHble  y4yeOHble  JeiicTBUs  (TO3HaBaTelbHblE,  KOMMYHUKATUBHBIE,
peryisTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TIPaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIINXCs;

CIOCOOHOCTh ~ OOYYAIONIMXCS  MCIOJBb30BaTh  OCBOCHHBIC  MEXIUCIUILUIHHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHWUA U YHHBCPCAJIbHBIC y‘I€6HBI€ I[eﬁCTBHSI B IIO3HABAaTEILHOU U
COLMAJIbHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OTPa)KalOT OBJIAJEHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OsJiajieHne YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTHYecKHE AeCTBUSA:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W AKTyaJH3HUpPOBATh MPOOJIEMY, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPENIENIATh [EIH JEATCILHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPUH HX JTOCTHKEHUS,
COOTHOCHTD PE3YJIbTAThI JACATEIBHOCTU C IIOCTABJICHHBIMH IEJISIMU;

HCIIOJIb30BAaTh IMPU OCBOCHHU 3HaHUU HpI/IéMBI JJIOTUYCCKOI'O MBIIIJICHUSA — BBIACIIATH
XapaKTepHbIe TMPHU3HAKK TIOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (baKTOB u HBJ'IeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJISl KIIACCU(PHUKAIINN BEIIECTB U XUMHUECKUX PEaKIINH;

YCTaHaBJIMBATh NPUYIUHHO-CICACTBCHHEBIC CBA3U MCKIY U3YYAaCMbIMU SABJIICHUAMMU,

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 AaHAJOTHH),
BBIABJIATH 3aKOHOMECPHOCTH W IMPOTHBOPCUYNA B pacCMaTpHBACMBIX SBJICHUAX, q)OpMy.]'II/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,;

IIPUMCEHATH B IMMPONECCE MMO3HAHUSA, UCITIOJIB3YEMbBIC B XUMHUH CUMBOJMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPA30BBIBATH MOICIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckass (popmyna, ypaBHEHHE XHMHYECKOM pEakIuu — TPU PEIICHHH YYEOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIE MPECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEeMBbIX BEIIECTB U XUMHUUECKUX PEAKIIUMA.

2) 0a3oBbIe HCCJIe0BaTEIbCKUE TeCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEaKLUi;

dbopMynupoBaTh 1€l W 3a/Jaydl HUCCIIEJJOBAHMS, HCIIOJIb30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENIFHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
IUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYKIICHUI;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEACHMSI YUEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

MpPUOOpPETaTh OIBIT YYEHUYECKOW HCCIEA0BATEIbCKOM W MPOEKTHOW AESTeTbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOHMCKY METO/IOB peIICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUSI.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKaX uHopmanuu (Hay4HO-TIOMYyJIsIpHAS
JaUTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HH(GOPMAIIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBIICHUS, KPUTUYECKH OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(dbopMynupoBaTh 3aMpoChl U MPUMEHATh pa3IMYHbIE METOABl MPHU IMOUCKE U O0TOOpe
uH(popMaLu, HE0OXO0AUMOM J1JIs1 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPEAEIEHHOIO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS WH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUHN U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (OpMY MpeCTaBlIeHUs HHPOPMALIHH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHUE);

WCIONIb30BaTh HAyYHBIA SI3bIK B KayecTBE CpEICTBA MpU padoTe ¢ XUMHUYECKOM
uHpOpManuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYEeCKne W MaTeMaTW4YecKhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OgJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUSAMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMON TEMbI B X0/1€ 1Majora W/Wiu JUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MpE3EHTaLUel pe3ylIbTaTOB MO3HABATENbHON JIEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuy y4yeOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM yTEM COTJIaCOBAHMs MO3ULIMIA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHHSIMU.

OBiajeHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIHO INIAHUPOBAaTh M OCYLIECTBIISITH CBOIO ITO3HABATENIBHYIO AEATEIbHOCTD,
onpezenss e€ UeNU U 3a/ladd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalu3a W
CaMOOLIEHKH.

IIpeamerHbie pe3yabTaThl
10 xaacc



IIpenmeTHble pe3ynbTaThl OCBOCHUA Kypca « OpraHuyeckast XUMHsD» OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHHA O XUMHYECKOH COCTAaBIISIIOIICH ECTECTBEHHO-
Hay4YHON KapTHHbI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBJICHUH NPHUPOIbL, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
peLIeHHs IPAKTUYECKHX 3a/1a4 U SKOJIOTHYeCKH 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
Y IIPUPOJHON Cpene;

BJIAJICHME CHUCTEMON XHMMHYECKHUX 3HAHHMH, KOTOpas BKJIKOYAeT: OCHOBOIIOJAraroliye
HNOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYyJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJISIPHBIH O00BEM, YIJIEpOIHBIA  CKENerT,
(GYHKUMOHAJbHAS TPYyINa, pajuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA M a30TCOJEpIKAIIUE COCTUHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMSI OpraHUYECKHX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHUSA, JISKAIIMEe B OCHOBE NOHMMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOWMCTBAX,
COCTaBe, OJyYEeHUH U 0€30I1aCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JESITeTHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHble MPU3HAKU TOHATHH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS MTPU ONMCAHUH COCTaBa, CTPOCHUS H
IPEBpALCHUI OPraHUYEeCKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY IUISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHHH XMMHYECKHX PEaKIHH, U3rOTaBIMBATh MOJEIU MOJIEKYJl OPTaHWMYECKHX BEIIECTB
JUIS WITKOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTH YMEHHUI YCTaHABIMBATH MPUHAJIEKHOCTh N3YUYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpENeJEHHOMY KIAcCy/Tpynne COeIUHEHUH
(YrneBoJopodbl, KHCIOPOJI W a30TCOJAEpXKAIIUEe  COCNWHEHHS, BBICOKOMOJICKYJISAPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a Taxke
NPUBOJINTh TPHUBHAJBHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, STWIEHIJMKONb, TIMLEpHH, (eHon, ¢dopManbAeru, aueTaabAerul, MypaBbHHAs
KHCJIOTa, YKCYCHAs KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIOK03a, PPyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

Cc(OPMHPOBAHHOCTh YMEHHS OIPEIENATh BHIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJUHAPHBIE U KPaTHBIE);

C(OPMHPOBAHHOCTh YMEHHS TPUMEHATH ITOJIOKEHHSI TEOPHU CTPOSHHSI OPTaHUYECKUX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHME, (U3NUeCKUue U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMWJEH, aleTwieH, Oyraauen-1,3, MerwnOyraaueH-1,3, OeHzoi,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (PEHOJ, aleTaIbIeTH I, MypaBbUHAS U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMalsl, IeJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKAY HUMH yYPaBHEHHSMH COOTBETCTBYIOIIMX XHMHYECKHUX PEAKIHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

C(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOIYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCT YMEHHUH MPOBOJUTH BBIYUCIEHUS IO XHUMHUYECKHM YpaBHEHHIM
(Macchl, 00BEMa, KOJTHMYECTBA HCXOJHOTO BENIECTBA MITM MTPOAYKTA PEAKIIMU 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OHOTO M3 UCXOHBIX BEIIECTB MU MPOJYKTOB PEaKIIH);



c(hOpMHUPOBAHHOCTh YMEHHUHN BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHUSI, MCHOJIb3YEeMbIX B XUMHUHU MPU HM3YYCHUH BEUIECTB WU XHUMHUYECKHUX SIBJICHUM
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIATh MPaBUiIa MOJIb30BAHUS XUMHUECKON TOCYI0H U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallieHus OPraHMYECKUX BEIIECTB MPHU HArpEeBaHUM, MOJYYEHUE STUJICHA U U3YyUYEHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIH OPraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB PU HarpeBaHuUH,
[[BETHBIC peaKInu OCITKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MIaCHOCTH MPU 0OpaIieHnn
C BeILIeCTBaMH U JaOOpaTOpHBIM O0OPYJIOBaHHEM, MPEJCTABIATH PE3yIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (DOpME 3amucH YpaBHCHHI COOTBETCTBYIOIIMX PEAKIUH u (POpMYITHUPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMECHHH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYI0 WH(POPMAITHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBoil uHpopmainu, UHTEpHET U ApyTux);

c(OPMUPOBAHHOCTh YMEHHH COOMIONATh MpaBWIa JKOJOTUYECKU IIETIECO00pPa3HOTO
MOBEICHUA B OBITY M TPYAOBOH [EATEIHHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaOIIeH MPUPOIHON Cpelbl, 0OCO3HABATh OMACHOCTh BO3JICUCTBHS HA JKHMBBIE OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HAa OPraHU3M
YeJI0BEKa;

JUIST OOYYArOIIUXCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 3]I0POBBS: YMEHHE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIS CJENbIX W CIAa0OBUIALIIMX OOYy4YarolUMXCs: YMEHHE HCI0JIb30BaTh peIbeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux popmyt.

11 xkaacc

[IpenMeTHbie pe3ydbTaThl OCBOGHHUA Kypca «OOmas u HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHust MPaKTUYECKHUX 3a/1a4 M SKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
U IIPUPOJHOMN Cpene;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  peIIETKAa, TUIIBI XMMHYECKMX  pEakUHWid, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS dJEKTPOJIUTHIECKON
auccouranuu, nepuoandeckuii 3akoH /. M. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEILECTB,
3aKOH COXpaHeHI/ISI nu HpeBpaHIeHI/ISI 3Hepmn HpI/I XUMHNYCCKUX peaKHI/ISIX), 3aKOHOMepHOCTI/I,
CHMBOJIMYECKUM SI3BIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUs, JICKAIIUE B OCHOBE ITOHUMaHUsA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJ'IeHI/If/'I, q)aKTOJ'IOFI/IquKI/Ie CBCIACHUS O CBOfICTBaX,
cocTaBe, TOMYyYEeHUH M 0€30MacHOM HCTOJIh30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U MIPAKTHUYECKOMN JEATEeIbHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHITHI, yCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOIb30BATh COOTBETCTBYIOIIME MOHSATHSA NMPU OMHCAHUU HEOPraHUYECKHX
BEILECTB U UX MPEBPALLECHHUI;

c(hOPMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMUYECKYI) CHUMBOJIMKY JJISI COCTABICHUS
dbopMynl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHUS OTICIBbHBIX HEOPraHHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralméHas W3BECTh, NUThEBAs COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUI ONIPENIEISTh BaJICHTHOCTh M CTENIEHb OKUCIECHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU CBSI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJEKYJSpHas, MOHHAsA, METAUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie CoeIMHEeHUN (IIPOCThIe BEUIECTBa — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

cOpMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICT mepuoanyeckoro 3akona JI. U.
MenneneeBa © = JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMUPOBAHHOCTh YMCHHM XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuonoB lleproanyeckoit cucteMbl XuMuueckux 3aemeHToB /1. U.
MenieneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JIE€KTpPOHHBIE OPOUTAINY, «IHEPrEeTHUCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX DJIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHCHIBATh) OOIIHWE XUMHUYECKUE
CBOIMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JUYHbIX KIJIACCOB, MOJTBEPKIATh CYILIECTBOBAHUE
TEHETUYECKON CBSI3M MEXIY HEOPraHWYeCKUMH BEIIECTBAMH C TIOMOIIBIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKLINL;

c(hOPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMHUYECKHUE PEAKIUH O Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeIIecTB, TeIIoBoMYy 3(hdexTy peaxiuwu,
W3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEaKIUH, YUYaCTHIO KaTaIn3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS PEAKIIUIN PA3INYHBIX TUIIOB, MIOJTHBIE
U COKpalIEHHBbIC YPAaBHEHHS peaKluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX ITH
peaklMu UIyT 10 KOHLA;

c(hOPMUPOBAHHOCTh YMEHHUM TMPOBOAUTH PEAKIMHU, TMOATBEP)KIAIONINE KaueCTBEHHBIM
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PaCKPBIBATh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCa dTUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIU OT
pasIUYHBIX (PAKTOPOB; XapakKTep CMEIIEHUS XUMHYECKOTO DPABHOBECHUS B 3aBHCUMOCTH OT
BHeITHero Bo3aercTBus (mpuniun Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XUMHYECKHE TIPOIECCHI, JIEKAIlhe B
OCHOBE MPOMBIIIJICHHOTO MOJYYeHUSI CEPHON KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMMX HAYYHBIX MPHUHIIUAINAX U IKOJOTUYECKHUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(hOPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUYMUCICHUS C WCIOJb30BAHUEM TOHSTHS
«MaccoBasi JOJNiS BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
pEeaKIMIX, MACChI BEIIECTBA UK 00BEMA Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAaCCe UITH



00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKLMU BELIECTB, TEIIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPAaHEHMsI MaCcChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(OpMHUPOBAHHOCTh YMEHUI COOIIOIaTh MpaBUiIa MOJIb30BAHUS XUMUUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI IJIAHUPOBAaTh M BBHIMOJHATH XUMHYECKUI SKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEICNIEHUE CpeJlbl
pPacTBOPOB BEUIECTB C MMOMOIIBIO YHUBEPCATHLHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OOMEHa, KaueCTBEHHbIC peakluu Ha
cyibdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3amau o temMaM «Metamney U «Hemeramib») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpAIEHUH C BELIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, MTPE/ICTABIISATH
pe3yNbTaThl XUMUYECKOTO JKCIHEpUMEHTa B (opMe 3alucH YpaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKU aHAIU3MPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHH COOMI0JaTh MpaBWJIa JKOJOTUYECKH IIeJIecO00pa3HOro
MOBE/IEHNUA B OBITY M TPYAOBOH JEATEIbHOCTU B LEJIAX COXPAHEHUS CBOETO 3[0POBbI U
OKPY’KaOIIeW NMPUPOIHON Cpelibl, OCO3HABATh ONMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHbIX BEUIecTB, MOHMMAas cMblca nokasarens I1JIK, noscHATe Ha nmpumepax criocoObl
YMEHBIIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

Uil O0YYaroIuXcs ¢ OrpPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE TPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIS CJENbIX W CIAa0OBUIALIIMX OOYy4YarolMXCsS: YMEHHE HCII0JIb30BaTh peIbeHO-
TOYCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMuueckux Gopmy.



I/IHBapI/IaHTHaH 4acCTb

Tabnuna 1
Tematnueckoe ranupoBanue. 10 knacc
Ne Hazpanue pa3gena/ Tema paszmena Kom-Bo 20P Texymmi KOHTPOJIb
ILIL 4acoB Bunsl, hopmel Kon-Bo
JacoB
1. TeopeTnyecKkue 0CHOBBI OPraHHYECKOH XUMHUH 3
1.1. 1 Bubnuoreka [JOK VYcerHbli onpoc 7 MUHYT
[IpeameT opranudyeckoi XuMun, e€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE https://m.edso00.ru
1.2. . N 1 Bubnuoreka [JOK YcTHbI onpoc 7 MUHYT
Teopus cTpoeHus opranudeckux coenuHeHuit A. M. byTnepoBa, e€ oCHOBHBIE
https://m.edsoo.ru
TIOJIOXKEHHUS
13. 1 Bubnuoreka [IOK CamocrostenbHas | 20 MUHYT
[pencraBnenue o kiaccuduKaMu OpraHuueckux BemecTs. Homenknatypa
https:/m.edsoo.ru paGora
(cuctemarnueckast) ¥ TPUBHAIbHbIC HA3BAaHUSI OPTAHUYECKHUX BELIECTB
2. YraeBoaopoasl 13
2.1. A i . 1 https://m.edsoo.ru YcrHbli onpoc 7 MUHYT
JIKaHBI: COCTAB M CTPOEHHE, TOMOJIOTHUECKUHN Psilt
2.2. . 1 https://m.edsoo.ru YcrHbI onpoc 7 MUHYT
MertaH u 3TaH — NPOCTEHIINE MPEICTABUTEINHN ATKAHOB
2.3. A i . 1 https://m.edsoo.ru TectupoBanue 10 MuHYT
JIKEHBI: COCTaB M CTPOEHHE, CBOWCTBA
2.4. 1 https://m.edsoo.ru Camocrositenbaas | 20 MUHYT
N pabota
OTHIIEH ¥ NPONWICH — MPOCTEHIIINE TPEICTABUTENN aJIKCHOB
2.5. n o 1 https://m.edsoo.ru IMpakTuveckas 1 ypoxk
pakTraeckas padora Ne 1. «[lomyueHune sTuIeHa N U3y4YEHHE €TO CBOMCTBY
pabora Nel
2.6. Ankanuensl. byragnen-1,3 u metnnOyranuen-1,3. [loaydeHne cHHTETHYECKOTO 1 https://m.edsoo.ru TectupoBanue 10 munyT
Kay4yKa W Pe3UHBI
2.7. AJIKHMHBI: COCTaB U 0COOCHHOCTH CTPOCHHUSI, TOMOJIOTMYECKUH Psill. ALETHIICH — 1 https://m.edsoo.ru YcrHbli onpoc 7 MHHYT
MPOCTENIINIA MPECTABUTEINb aJTKMHOB
2.8. B o 1 https://m.edsoo.ru Camocrositenbras | 20 MUHYT
BIYMCIICHHS 110 YPABHEHUIO XUMUYECKON peaKinuu
pabora
2.9. 1 https://m.edsoo.ru VYcrHBII onpoc 7 MHHYT

ApeHbl: 6eH30J1 ¥ TOTy0JI. TOKCHYHOCTD apeHOB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.10. r 1 https://m.edsoo.ru JlaGoparopuas 20 MUHYT
CHETHYECKas CBA3b YIIICBOJOPOIOB, MPUHAICKAIINX K PA3THYHBIM KIIacCaM pagora
2.11. | TlpuponHble UICTOYHHUKH YTIIEBOJOPOIOB: IPUPOAHBII I'a3 U MOy THBIC HEPTIHBIC 1 https://m.edsoo.ru Pabora c 1 ypok
ra3bl, HeTh M IPOIYKTHI €€ IIepepaboTKH pedepaTom
2.12. | TlpupojHbie HCTOYHUKH YTIICBOIOPOIOB: TIPUPOIHBIN I'a3 U MOMYTHBIC HEQTSHBIC 1 https://m.edsoo.ru PaGora ¢ 1 ypox
ra3sl, HeTh U MPOAYKTHI €€ mepepadoTKu pedeparom
213. | g 1 https://m.edsoo.ru KouTtponsHas 1 ypox
OHTpOJIbHAsS paboTa 10 paszeiy «YTIeBOZOPOIb»
pabota
3. Kucaopoacoaep:kanye oprannieckue coeinHeHust 13
3.1. n . 1 https://m.edsoo.ru YcrHbli onpoc 7 MHHYT
peenbHbIE OHOATOMHBIE CIIMPTHL: METAHOJ M 3TaHONI. BogopoaHas cBs3b
3.2 M . 1 https://m.edsoo.ru YcrHbli onpoc 7 MHHYT
HOTOATOMHBIE CITUPTHI: STUIICHIIIUKOIb 1 TIHLEPHH
3.3. ® . . 1 https://m.edsoo.ru CamocrositenbHas | 20 MUHYT
CHOII: CTPOCHHUE MOJICKYJIBI, (PH3UUECKHUE U XUMHUYECKHE CBOMCTBA, IPHMCHEHHUE pagora
3.4 . 1 https://m.edsoo.ru VCTHBIN 0mpoc 7 MHHYT
Anperuspl: GopMabACTH] U alleTalbaeru. AIICTOH
3.5. o . 1 https://m.edsoo.ru VCTHBIN 0Mpoc 7 MHUHYT
JTHOOCHOBHBIE MPEICIbHbIE KAPOOHOBBIC KUCIOTHI: MypPaBbUHAS U YKCYCHAS
3.6. IpaxTryeckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU KHUCIOTED) 1 hitps://m.eds00.ru TpakTiicckas I'ypox
pabota Ne2
3.7. CreapuHOBasi U OJIEMHOBAs KUCJIOTHI, KAK IPEACTABUTEINH BBICIINX KapOOHOBBIX 1 https://m.edsoo.ru CamocrositenbHast | 20 MUHYT
KHCJIOT pabora
3.8. M . 1 https://m.edsoo.ru JlaboparopHast 20 MuHYT
BT KaK COJTH BBICHIHX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JIeHCTBHE pagora
3.9. CrioxHbIe 3GUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIIN3 CIIOKHBIX 1 https://m.edsoo.ru Jlaboparopnas 20 MuHYT
3¢upoB pabora
310. | yeuour 1 https://m.edsoo.ru Camocrositenpaas | 20 MUHYT
UPBI: THAPOJIN3, IPUMEHEHHE, OHOIOTUYECKAst POJTb KUPOB padora
3.11. | VYrumeBomsl: cocTaB, KaaccuuKays. BaxHenine mpeacTaBuTeli: TIK03a, 1 https://m.edsoo.ru JlaGoparopHast 20 MUHYT
(dbpykTO3a, caxaposa pabora
312.| 1 https://m.edsoo.ru JlaGoparopHast 20 MUHYT
paxMalt u IeJUTI0N03a KaK MPUPOIHBIC TIOJTHMEPHI
pabora
3.13. | Kourpoasnas pabora mo pazaeny «Kucimopoaconepxaiiie opraHnaecKue 1 https://m.edsoo.ru KonrponbHas 1 ypoxk
COETUHEHUS pabora
4. A30TcosiepKalue OpraHuiecKne coeIMHeHust 3
4.1. A . 1 https://m.edsoo.ru YcrHblit onpoc 7 MUHYT
MHHBI: MCTHJIAMHH U aHUJIHH
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4.2. AMPHOKHCIIOTHI KaKk aM(pOTEpPHBIC OPTaHHUECKUE COCTHHECHHUS, MX OHOIIOTHIECKOE 1 https://m.edsoo.ru VCTHBIN 0mpoc 7 MUHYT
3Ha4yeHue. [lenTumael
4.3 benku kak npupoaHbIe BEICOKOMOJIEKYJISIPHBIE COEINHEHUS 1 https://m.eds00.ru Ha66 OpaTopHas 20 MuHyT
pabota
5. https://m.edsoo.ru JlaGoparopHast 20 MUHYT
BbicokoMO/1eKYJISIpPHBIE COCTHHEHUS pabota
5.1 OCHOBHBIE OHATHUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI 1 https://m.edsoo.ru YeTHbId onpoc 7 MuRyT
5.2. OCHOBHBIEC METO/IBI CHHTE3a BRICOKOMOJICKYIISIPHBIX coenuHeHuit. [lnacTMaccsl, 1 https://m.edsoo.ru JlaboparopHast 20 MHHYT
Kay4dyKH, BOJIOKHA pabota
Tabnuna 2
Tematuueckoe IJIAHUPOBAHUC. 11 xnacc
Ne Hazpanue pa3gena/ Tema paszaena Kon-Bo 30P Texyuwii KOHTPOJIb
LI 4acoB Bunst, popmbr Kon-Bo
4acoB
1. TeopeTnyeckue 0CHOBbI XMMHUH 3
1.1 N 1 https://m.edsoo.ru YcrHbli onpoc 7 MUHYT
XuMHUYeCKHil a5ieMeHT. ATOM. DIeKTPOHHAs! KOHPUTYpaIKsi aTOMOB
1.2. [Meproanueckuii 3akoH u [lepuonuueckas cucteMa XMMUUecKux 3aementos /. U. 1 https://m.edsoo.ru TectupoBanue 10 MuHYT
MeHnzeineeBa, UX CBA3b C COBPEMEHHOM TEOPUEH CTPOCHUS ATOMOB
1.3. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX JIEMEHTOB M MX COeMHEHUH 1Mo | 1 https://m.edsoo.ru CamocrosrensHas | 20 MHHYT
rpynnam 1 nepuojam. 3HadeHre NepUoAUIECKOT0 3aKOHA U CUCTEMbl XMMUYECKHUX pabora
snemeHToB J[.11. Menneneesa B pa3BUTHU HAyKU
2. Heoprannyeckast xumus 17
2.1. Crpoenne BemecTBa. XUMHUIECKAst CBSA3b, €€ BUIIBI; MCXaHU3MbI 00pa30BaHUs 1 https://m.edsoo.ru JlaGoparopHast 20 MHYT
KOBAJICHTHOM CBsI3U. BosiopoHas cBs3b pabora
2.2. BanentHocTs. DnexTpoorpunaTenbHocTs. CTenens okuciaeHus. Bemecrsa 1 https://m.edsoo.ru VYcTHBIif onpoc 7 MUHYT
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOESHUS
2.3. [TonsiTe 0 MUcTiepcHBIX cucteMax. VICTHHHBIE ¥ KOJUTOUIHBIE pacTBOphl. MaccoBast | 1 https://m.edsoo.ru Jlaboparopnas 20 MUHYT
JIOJIsI BELIECTBA B PaCTBOPE pabora



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

24. https://m.edsoo.ru TectupoBanue 10 MuHYT
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COeAMHEeHnH. [ eHeTnueckas
CBSI3b HEOPTaHNYECKHUX BEIIECTB, PA3TMIHBIX KIIACCOB

2.5. Kiraccndukanms XUMHIECKUX PEaKInii B HEOPTaHMIECKON W OPraHNYCCKOM XUMHH. https://m.edsoo.ru CamocrositensHas | 20 MUHYT
3aKOH COXpPaHEHHMS MacChl BEIIECTB; 3aKOH COXPAHEHNUS U IPEBPAICHNST SHEPTUI pabota
MPU XUMHYECKHX PEAKIUIX

2.6. CkopocTb peakunu. OOpaTHMbIe peakui. XUMHUIECKOEe PaBHOBECHE https://m.eds00.ru Tecmnposanue 10 mmryT

2.7. [IpaxTrdeckas padora Ne 1. « Bnustare pa3iamdHpIX (PaKTOPOB HA CKOPOCTH https://m.edsoo.ru [IpakTuueckas 1 ypok
XUMHUYECKON peaKIum» pabora Nel

2.8. DnexTponutuueckas aucconuaius. [ousTie 0 BomopoaHoM rokasatene (pH) https://m.edsoo.ru YcrHbli onpoc 7 MUHYT
pactBopa. Peakunu nonsoro oomeHa. [ uaponn3 opraHuuecKuX ¥ HEOPraHUIECKHUX
BEIIIECTB

2.9. OKHCIMTEEHO-BOCCTAHOBHUTENBHBIE peakiuu. [IoHsATHE 00 DIIEKTPOIHN3E pacIIaBOB https://m.edsoo.ru CamocrositenbHas | 20 MHHYT
Y pacTBOPOB CoJieH pabota

2.10. KonTposeHas padora no pasaeny «TeopeTHdeckne OCHOBBI XMMUM) https://m.edsoo.ru I;;égfaonwaﬂ 1 ypox

2.11. Meraiibl, UX mojioxeHue B [leproiueckoii cucteMe XUMUIECKUX 3JIeMeHTOB [, https://m.edso0.ru
W. MenzneneeBa 1 0cCOOEHHOCTH CTpOoeHUs aToMOB. O01He (pU3HIecKrne CBOMCTBA
METaIoB

2.12. CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUM METalIOB https://m.edsoo.ru Tecrnposanue 10 muryT

2.13. XuMmudeckue cBOMCTBa BaKHEHIIINX METAJUIOB (HATPHI, KW, KaJIbIHA, MarHui, https://m.edsoo.ru JlabopaTopuas 20 MUHYT
ATFOMUHHI) U UX COCTMHEHUI pabora

2.14. XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX COEAUHEHUH https://m.edsoo.ru JlaboparopHas 20 MumyT

pabora
2.15. Xumuueckue cBoICTBa IIUHKA, JKeNe3a U UX COSANHEHUI hitps://m.60500.1u JlaGopatopHas 20 mumyT
pabora

2.16. [pakrrueckas padora Ne 2. "Pemrenne sKkcriepiMEHTANBHBIX 33124 10 TEME https://m.edsoo.ru IIpaxkTuueckas 1 ypoxk
«Meramib»" pabotra Nel

2.17. | Hemeramibl, ux nonoxxerue B [lepuoandeckoii cucteMe XMMUUECKHUX AJIeMEeHTOB [ https://m.edsoo.ru CamocrostensHast | 20 MUHYT
N. MenneneeBa 1 0COOEHHOCTH CTPOCHHS AaTOMOB pabora

3. Xumus ¥ :KU3Hb

3.1. Poiib XMMUH B 00€CIIEYEHUH DKOJIOTUUECKOM, PHEPIETUYECKOM U ITHIIEBOM https://m.edsoo.ru Pabora ¢ 1 ypok
0€30MacHOCTH, Pa3BUTUU MEIUITUHBI pedeparom
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3.2.

[pencraBnenust 006 OOMIMX HAYYHBIX NPHHIMIAX TPOMBIIUICHHOTO IOy YCHUSA https://m.edsoo.ru JlaboparopHast 20 MUHYT
Ba)KHEUILINX BELIECTB pabota
3.3. U/10BCK B MHDE BEIICCTB B MATCPHATOB https://m.edsoo.ru Pa6ora ¢ 1 ypox
pedepaTom
3.4 y T a— https://m.edsoo.ru PaGora ¢ 1 ypox

pedepaTom
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