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OcHoBHOI 00pa30BaTEIbHON TPOTrPAMMBbI
cpemHero odmiero oopasoBaHus

Padouasi nporpamma yuyeOHOI0 npeamera
«XuMHuA»
ba3oBblii ypoBeHb

Cpok ocBoeHus — 2 rojaa



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpeIHEro obiero oopa3zoBanus it oOydarommxes 10 -
11 xnaccoB pa3zpaboTaHa Ha OCHOBE:!

- @enepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTEeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
oOpa3oBanus (yTBepKIECH MpHKa3oM MuHucTepcTBa o0Opa3oBaHWs W Hayku Poccuiickoit
®enepauun ot 17 mas 2012 1. Ne 413 | ¢ U3MEHEHUSIMH, BHECEHHBIMU MpPHUKa3aMU
MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoii ®denepanmu ot 29 nexadps 2014 r. Ne 1645,
ot 31 mekabps 2015 r. Ne 1578, ot 29 wutons 2017 r. Ne 613, nmpukazamu MuHHCTEpCTBA
npocemnienust Poccuiickoit @enepannu ot 24 centadps 2020 r. Ne 519, ot II nexabps 2020 r. Ne
712 n ot 12 aBrycra 2022 r. Ne 732,

- @enepanbHOi 00pa30BaTENLHON MPOrPaMMbl  CPETHETO OOIIEro 0Opa3oBaHusl, YTBEPKIASHHON
npukazom MunuctepctBa IlpocBemennss Poccum ot 18.05.2023r. N 371 "OO6 yrBepkaeHun
benepanbHON 00pa30BATEIBLHON MPOTPAMMEBI CPEIHETO OOIIETO 00pa30BaAHUSY.

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEIACTBAMU y4eOHOTO MpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUsS, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKAaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ITallOM peaju3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHYECKOTO o00pa3oBaHMs. OTH LEHHOCTHU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOIHON cpene. Peannsyercs XxuMuueckoe o0pa3oBaHue 00y4arolMXCs HA YPOBHE CPEIHETO
o0miero ob6pazoBaHusl CpelCTBaAaMH y4eOHOro mpeaMera «XUMHUsS», COJAEpKaHUE U MOCTPOCHHUE
KOTOPOTO ONpEAeNeHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHUH, €&
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIHNX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
UBUJIM3AIMHN, B CO3JaHUM HOBOHW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOTopoe GOpMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBlieHa Ha PEUIeHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH W
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMM LENSIMH M MNPUHLIMIAMH CPEIHEro ooiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHHUS B JKHU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsromuMu TpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusi» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckod Xxumuu. PopMuUpoBaHHE JAHHOW CHCTEMBbl 3HAHUI



IpH W3YYCHHUH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUH XHUMUH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «OO01as 1 HeopraHuyecKas
XUMHUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU HaA
OnpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHHYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX IMPEJACTABICHUH O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOHN CBSI3H, KIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS TEOPETUYECCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUS» OOYYarOIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECCKHMX M METOJOJIOTHYECKHX ITO3HIINH,
riry0Xe TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIMIO U MPUMEHSTHh €€ NJIsl TOMOTHEHUSI 3HAHUHN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOr0 MUPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIy HOBBIMHU (aKTaMH M TEOPETUUECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHHH IKOJIOTUYECKUX MPOONieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mane pemieHus 3amad  BOCIMTAHUWSA, PA3BUTHUS M COIMANU3ALMU  O0YYarOIIUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJAbI K OMPEACIICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX s TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIETro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHWsA, TP  OMNPEICICHUU  COJEPKATSIBHOU
XapaKTepUCTUKU LeJed H3y4YeHHs] MpeaMeTa HampaBiICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METONWYECKOW TOYKH 3pEHHUS TaKOW TOIXO0I K
ONpEIETICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.



CornacHO JTaHHOW TOYKE 3pEHMs TJIABHBIMH IIEJISIMU W3Y4Y€HUs MpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHINECH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHUKA L€Jel U 3a7ad U3y4YEeHUs NpEeJIMETa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENEeHH OTAAETCA NpPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOyueHwus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBIIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM JKU3HU YISl PEIlCHUS
MPAKTUYECKUX 3a7au.

B cBs3m ¢ »TUM TpH H3ydeHMHM TpeaMera «XUMHUS» JOMUHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOy4YaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpa,
dbopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE NI PA3MTUYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS MPOoOiieM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YE€JIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
0o0yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOW U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBIIIIICHUS,
HaAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEeOO0XOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTHM B TYMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00alnbHBIX  MPOOJEM  palloHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HAHHUA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOIICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHMsI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHATHS
TPAMOTHBIX PELICHUHN B CUTYyAIlUSAX, CBA3AHHBIX C XUMUUECKUMU SIBIICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.



OO01ee yuCiIO YacoB, OTBEAEHHBIX IS U3YUEHUs XMMHUHU, HA 0a30BOM ypOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

B menax ¢opMupoBaHHS Yy IIKOJBHHKOB CHCTEMbl 3HAaHWH, OCO3HAHHBIX HABBIKOB
0e30MacHOT0 yd4acThs B JIOPOXKHOM JIBIDKCHUH, CHIDKEHHUS  JIOPOKHO-TPAHCIIOPTHBIX
IIPOMCIICCTBHIA C yY4aCTHEM JIETCH, BOCIUTAHUS OTBETCTBEHHOCTH 33 O€30MaCHOCTh CBOCH KU3HU
U OKU3HHM JPYTUX JIOJCH, TOTPEOHOCTH B COONIOACHHHM TPAaBHJ JIOPOKHOTO JIBFKCHUS
coJiep)KaHue y4eOHOro mpeamMera « XUMHES JIOIOJHEHO BOMPOCAaMH  0€30IaCHOCTH JIOPOKHOTO
JIBHDKCHHSL.

B nensax ¢opmupoBaHus (pUHAHCOBOH IPaMOTHOCTH YYaIUXCS COJEp)KaHHE Y4eOHOTO
npeaMera «XUMHUS» JIOTOTHEHO COJCPKAHHEM TEeM, CIIOCOOCTBYIOIIMX  (POPMUPOBAHUIO Y
YYaIuXCcsi KOMIIETCHIMHI B 001acTH Or0)KeTa U (DUHAHCOB.

B mensx ¢opmupoBaHus HEraTUBHOTO OTHOUIICHHSI K KOPPYIIMH, TTOTYYCHUS
MPAKTUYECKUX COLMAIBHBIX HABBIKOB M KOMMYHHKAIIMOHHBIX YMECHHM, MO3BOJISIOMINX H30eraTh
KOPPYIIIMOHHBIX MPAKTHK, COJEpKaHUE ydeOHOro npeamera «XuMHUs TOTOTHEHO BOIPOCaMHU
AHTHKOPPYIIIMOHHOW HAIPABICHHOCTH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OocHOBHble TNOJOXKEeHUA. CTpyKTypHble (GOpPMyYJBl OpraHMYECKMX BellecTB. I'omosorus,
nzomepust. XMMHUUYECKasl CBSI3b B OPIaHUYECKUX COCAMHEHMSIX — OJAMHAPHBIE U KPATHBIE CBS3H.
Jluunolli puHaHcoBbIl NIaH — NYmMb K OOCHUNCEHUTO YeTlU.

[lpencraBaenne o  kiaccuukanum — OopraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEAMHEHHM (CucTeMaTHuecKas) M TPHUBHAJIbHBIE HA3BaHMsS BaKHEHIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHus U
rOpeHus), HaxXOXJAECHWE B NpUpOJe, MOIydeHHMe U npuMmeHenue. Koppynyusa kak
npomugonpasHoe oelicmsue.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKMEe M XHMHYECKUE CBOMCTBa (peakiuM TUIPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus mnonuMepusanuu). llogyyeHuMe CHHTETHYECKOro Kaydyyka M PE3UHBI.
Tpancnopmuule cpedcmea. llpumenenue Kayuykoe 8 asmomoounecmpoenuu.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTMYECKH psia. ALETUIEH —
NPOCTEUIINIA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (PU3nUYecKre U XUMHUYECKHUEe CBOICTBa
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBOWCTBA (peakLuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE U NpUMEHEHUue. lonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIUVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IprponHbIil ra3 U nonyTHble HE(TAHbBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(PTH: TEPEeroHKa, KPEeKUHT
(TepMHuYeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN yronb M NMPOXYKTHI €ro nepepaboTku. [liamume u
3apabamvleams ¢ OAHKOBCKOU KaApmOoli.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, MPOBEIEHHE IPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).




Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XUMHUUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIJaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. Bogopoiueie cBsi3u Mexay MOJIeKyJaMHu cnupToB. JleiicTBUe MeTaHola U 3TaHoJIa
Ha OpPraHu3M 4eloBeKa. [opodicHo-mpancnopmuvle NpagoHapyuenus. AnKo2oausm.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesjoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHoN: CTpPOEHHE MOJEKYJbl, (QU3NYeCKHe U XHUMHUYECKHe CBoicTBa. TOKCHYHOCTH
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBONCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMeE AJIs KJIacca KUCIIOT, PeaKIus
sTepudUKanMu), TOoNydeHHe U npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (UPOB.
Kupsl. ['upponus xupos. [IpumeHenue xupoB. buosornueckass poiab XupoB. Tpebosanus K
4e08eKy, 0OpPeUeHHOMY 81ACMbIO.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U MToJucaxapupl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTU CTPOEHHS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcuaoM Mmeau(ll), oxucieHume amMMuauHbIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJICHHE B MPHUPOJE,
npuMeHeHue, ouosioruueckast poiib. @otocunre3. PpykTo3a Kak U30Mep TIIIOKO3bl. BKIaobl: KAk
COXPAHUMb U NPUYMHOICUMND.

Kpaxman u nesmiono3a Kak npupojaHbie noaumepbl. CTpoeHue Kpaxmaia U IeJIIH0I03bI.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKlLns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJroIeHne W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuy OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CupTOB (B3auMojeilicTBUE TulepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerunoB (okucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOJOM), HpPOBEAEHUE IPaKTHUYECKOM paboThl: CBOMCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIHH).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe IruuuHa). buonornyeckoe 3HaueHue
amuHokucnoT. [lentuasl. [ocydapcmeo u uenosex: Kon@aukm unmepecos.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONN3, JeHATypalus,
Ka4yeCTBEHHBIE peaKIuy Ha Oenku. Anmeuxa nepgou meduyuncko nomowu npu J{T71.

DKCcrepuMEHTaIbHBIE METOJIbl M3YYEHHs BEIIECTB M UX MpeBpalleHHil: HaOIoJeHHe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.




BbicokomosIeKyIsIpHBIE COCUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — IOJIMMEPHU3alus U IOJUKOHACHCALUA.
As3byka cmpaxoeaHusi.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETMUMHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTuyeckue OCHOBbI XUMHMHU

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTb. OCOOCHHOCTH
pacrpeieieHus: SJIEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b TepHOIWYECKOrO 3akoHa U [leprogMYecKOd CHUCTEMBI XHMHYECKUX
sanemeHToB JI. MI. MenzeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 Tpynnam U nepuogam. 3HaU€HHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTUU HAyKH. Kak nauamo
c601 busnec.

Crpoenue BemiecTBa. XHMHUUYECKass CBs3b. BuUIbl XUMHUYECKON CBsI3U (KOBaJEHTHAst
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIA M TOHOPHO-aKIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIeKTPOOTpHUIIATENBHOCTh. CTeneHb OkucieHus. MoHbl: KaTHOHBI U aHWOHBL. Koppynyuonnoe
NnOBEOCHUEC: BO3MONCHBLE NOCCOCHBLSL.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KpUCTAJUTHYECKON peméTku. Cpedcmsa unHousUOYAIbHOU 3auumspl_gooumeneli U neuexo0os —
yuacmuuxos JTJ].

[TonsiTE O AUCTIEpCHBIX chcTeMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOPBI. MaccoBas J0Jist
BEILIECTBA B PACTBOPE.




Knaccudukanus HeopraHmdeckux coeauHeHud. HoMmeHkiatypa HeOpraHMYEeCKHX
BEIIECTB. ['€HeTHMYeCKass CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IMYHBIM
Kjlaccam.

Xumuueckass peaknusa. Kiaccudukanuss XMMUYECKUX pEaKIUid B HEOPTaHMYECKOW M
OpraHWYECKON XMMHUU. 3aKOH COXpPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAICHUS
SHEPrUU NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTHMbIe peakLuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTHdeckas aucconuanus. CuiabHble M ciadbie daeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEUIECTB: KUCJIAs], HEUTPAIbHAs, LIETIOYHAS.

OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M UX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoguyeckas cucrtema xumudeckux siaemeHToB [[. WM. MenneneeBa», uzyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
HOHHOTO OOMEHA), MPOBEJACHUE NPAKTUYECKOH paboThl «BimsHuEe pa3audHbIXx (HaKTOPOB Ha
CKOPOCTh XUMHUUYECKOU peakuun». Ymo HyscHno snamv npo uH@uayuro.

PacuérHrble 3amaumn.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHSTHS «MACCOBAs J10JIs1 BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. Ilonoxxkenune HemetaioB B Ilepuogumyeckoil cucTeMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (du3nueckue CBOMCTBA
HEMETAIUIOB. AJUIOTPONUS HEMETAIUIOB (HAa MpUMepe KUCIoposa, cepbl, pochopa u yriaepoaa).
Poccuiickoe 3axonodamenvcmeo npomus koppynuyuu.

XHUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IprMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoanueckoi cucreme XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢duznueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJIJIOB.

XUMHUYECKUE CBOWCTBA BAKHEWUIIHUX METAJUIOB (HATpUM, Kaluid, KaldblUH, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M WX TNPEBPAIICHUN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYel, KaueCTBEHHBIE
peaKIMy Ha KATHOHBI METAIOB). DUHAHCOBbLE UHCIMPYMEHMbL U CIMPAmMe2ull UHBECTNIUPOBAHUSL.

PacuérHrie 3amaun.

Pacué€Tel mMaccel BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKITUU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00ecTiedeHHH YKOJIOTHIECKOM, YHEPTeTUUECKON M TTUIIEBOI 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peakuuii. [lpuuunvl Koppynyuu u ux npeoooeHue.




[IpencraBnenuss 00 OOMUX HAyYHBIX MPUHIMUIAX [POMBIIIICHHOTO TOMyYeHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MATEPHUAJOB: BAXKHEUIINE CTPOUTEIBHBIE MAaTepHAIbI,
KOHCTPYKIIMOHHBIC MaTepUalibl, KPacKH, CTEKJIO, KepaMuKa, MaTepuajbl I DSJICKTPOHHUKH,
HAaHOMAaTEpHaJlbl, OPTAaHUYCCKUE W MHUHEPAIbHBIE yNOOpeHus. Ycmpoiicmeo mpancnopmHbvlx
cpeocme. Ipunyun pabomol dsucamens asmomoous.

XuMHUs ¥ 3I0pOBbE YEIIOBEKA: TPaBHJIa HWCIOJb30BAHUS JICKAPCTBEHHBIX IPEMApaToB,
npaBujia 6€30MacHOr0 MCIOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzamus MEXOpeIMETHBIX CBSI3CH MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XMMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK W TMOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JIJIS OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LKA,

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJus, CUHTE3,  KJIacCH(UKaius,  MNEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJICJIMPOBaHUE, U3MEPEHHUE, SBIICHUE.

®dusnka: Marepusi, SHEPrus, Macca, aToOM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HM30TOTI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomnorus: XUMHYECKAst MIPOMBIIIIJICHHOCTD, METAILTYPTHUs, IPOU3BOJICTBO
CTPOUTEITBHBIX MaTepHaJIoB, CEJIbCKOX03SMCTBEHHOE IIPOU3BOJICTRBO, MUIIEBas
MPOMBINIJICHHOCT, (papMareBTH4YecKasi MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECCKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaOB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTHH.




INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ UCTOPHYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS OSKOJIOTMYECKOH KYIBTYphl M CIOCOOHOCTH CTaBUTh e U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJcajlaMd  POCCUHCKOIO
IpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUSA,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI JIPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBaXEHHUSI K TMPOIIECCY TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIyUEHHHM M TMOCIEOYIOIIEM aHau3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKUM CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTeH 310pOBOro M 0e30MmacHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

NOHMMAHUS LEHHOCTH MPaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKHX 3a/ad COLUaTbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymieil mpodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMiIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPUATHS JEHCTBUI, MPUHOCSIIMX BpEI OKpYXarollell MpHpoaHOI cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAalpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI U YeJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, pELIEHUH III00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTM METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHbIX (DPAKTOB U MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPBIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIe) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBEPCAJIbHBIC yueOHbIe JEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBbHBIC y‘-Ie6HI)Ie I[eI\/’ICTBI/Iﬂ B IIO3HAaBaTCIILHOU U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTU C IIOCTABJICHHBIMH IEJISIMU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTCPUH LIS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBbIX SIBIECHUSX, (HOPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIHH — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUSA, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJEIaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBATh HMH(DOPMAIIMIO DPA3IMYHBIX BHUIAOB M (OpPM MpencTaBieHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OIBIT MCHOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMM TP  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0OZ€ 00CYX/IeHNs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JAEUCTBUN NPU BHINOJHEHUM YU4EOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOIEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
byHKIMOHAIbHAS TPYIIaA, paguKkai, H30Mepus, U30Mepbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHIE CBEACHHUS O CBOMCTBAX,
cocTaBe, OJMy4YeHUHU 1 0€30MaCHOM HCIOJB30BaHUU BAXKHEUIIIUX OPTaHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHSATHS IIPH OMUCAHUH COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U YpaBHCHUH XUMHUYECKHX pPEaKIUi, U3rOTaBIMBATh MOJCIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPUHAJICKHOCTh U3yYEHHBIX OPTaHUICCKIX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriaeBooOpoAbl, KHUCIOPOJI M a30TCOACpXKAIHE  COCIUHEHHs, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTJCIHHBIX OPTaHMYECKHX BEIISCTB (ITHIJICH, MPOIHJICH,
aleTUIIeH, STWJICHIVIUKOJb, TIUIEpUH, (QeHod, ¢GopManbAeruj, ameTaibJeruja, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOKO03a, (PPYKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMCHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMUPOBAHHOCTh YMCHHS TPHUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS OPTraHUYCCKHUX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH PA3TUYHBIX KIIACCOB OPraHUYECKHIX BEIIECTB
(MeTaH, 3TaH, JSTWIEH, NPONWIEH, aleTHieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmal, [eJUI003a, aMHUHOYKCYCHAas KHCIOTa), HWIUTIOCTPUPOBATH
TCHCTHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX pPEaKIUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTIICBOJOPOIHOTO CHIPhS
(HedTh, TPUPOHBINA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NEpepaboTKH;

c()OPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIINN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO

MO3HAHMS, MCHOJB3yEMbIX B XHMHHM INPHU H3YYCHHHM BEUIECTB WM XHWMHUYECKUX SBICHUH

(HabmofieHne, W3MEpEHHe, OJKCIEPHUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC

XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX

C BELIECTBAMHU U UX IPUMEHEHUEM;
c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCynoil u

71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C

MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;
c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT

(mpeBpallleHus OpraHUYeCKUX BEIECTB MPH HarpeBaHUM, MOJyYEHHE ITUICHA U U3yUYCHHE €ro

CBOMCTB, KAaueCTBEHHbIC pEAKIMM OPraHUYEeCKUX BEIIECTB, JIEHATypalus OCJIKOB Mpu

HarpeBaHuM, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH

npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl

XUMHUYECKOT0 HJKCIepuMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUl U

(GbopMyIMpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;
c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,

MOJIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOil uHGopmanuu, MIHTepHeT u apyrux);
c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro

MOBEJICHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMUs] CBOETO 3/I0POBbS U

OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHUCTBHS HA JKUBbIE OPraHU3MbI

ONpEeNIeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica mokaszarens [IJAK, moscHsaTs Ha

npuMepax crnocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M

YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHSATH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;
JUISL  CIIETIBIX M CJNA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-

TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

. dopmuposams ymenue npocHO3UpPosams ce0e NnosedeHue Kaxk Y4acmHUKA 0O0POAHCHO20
O0BUdICEHUSL, PACUUPIAMb 00Ul KPY2030p NO npobieme 0e30nacHo20 Nnogeoenus. Ha
Vauyax u_o0opoz2ax; gopmuposams meopemuieckue YMeHus neuiexo0os u eooumenei
npocmenuux mpaHCnopmHuLX cpeocms.

° NPUMEHAMb NOJIYYEHHbLE 3HAHUS NPU_NAAHUPOSAHUL CeMelno20 0odxcema; 8 obracmu
OKOHOMUYECKUX OMHOULEHULL 6 cembe U obuiecmee.

° NPUMEHAMb _ NOJIVYCHHbIE  3HAHUSL 6 (DOPMUPOSAHUU  AHMUKOPPYNUUOHHO20
MUPOBO33DEHUS, NO360JIAIOUE20 0OCOSHAHHO OMKA3AMbCA_ OM NPAKMUKU KOPPYNYUOHHO20
nogeoenus.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas M HeopraHuyeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTaBISAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBIEHUH NpPUPOIBI, B (POPMHUPOBAHUHU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHnsT TPAaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 2JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULIATENLHOCTh, CTENEHb



OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHWid, pacTBOp,  JJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAsT IUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akon [l WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W IMPEBPALICHUS SHEPTrUU NMPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM SI3bIK XMMHMHM, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXallue B OCHOBE I[MOHMMAaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHWYECKUX SIBJICHHH,
(aKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHHUH U O€30MacHOM HCIOIb30BaHUU
BaXHEHMIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MTOHATUH, yCTaHABIUBATD
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHs OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTh, HErami€Has W3BEeCTb, IUThEBAas COfa, MUPHUT U
JpyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHNUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/JHASA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX AieMeHToB 1—4 nepuosos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOUTANNY, «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKHX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHIl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB pA3IMYHBIX KJIAcCOB, MOATBEPKIATh CYIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolux BEMIeCTB, TEIIOBOMY Jh(dEKTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUil pa3IuYHbIX THUIIOB, MTOJIHbIE
U COKpal€HHBbIC YPaBHEHUS pEakluii MOHHOTO OOMEHAa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX TH
peaKuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOAMTH PEAKIUHU, MOATBEPKIAIOININE KAueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;



c(hOpPMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIHICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT

BHElIHero Bo3aelcTBus (npunuun Jle [larense);
c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOILIECCH, JIekKaIlue B

OCHOBE IPOMBIIIJICHHOTO MOJIYYCHUS CEPHOM KHUCIIOTHI, aMMHaKa, a Takke C(hOPMHUPOBAHHOCTh

IpeJcTaBlIeHu 00 OOIIMX HAy4YHBIX MPUHLHUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO

MIPOU3BOJICTBA;
c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM ITOHSATHUS

«MaccoBasi 0N BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHUH Ta30B MPU XUMHYCCKHX

peaxkusax, Macchbl BElIeCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce

Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKkTa peaknuud Ha

OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHUS SHEPTUH;
c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U

1abopaTopHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C

WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;
c(OpMHUPOBAHHOCTh YMEHUH IUJIAaHUPOBATH U BBIMOJIHATh XUMHUYECKUNH HKCHEPUMEHT

(pa3zioxeHue TMEpOKCHUIAa BOJAOpOAAa B TMPUCYTCTBUM KaTaau3aTropa, OIPEACICHHE CpPEJIbl

pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB

Ha CKOPOCTh XMMHYECKOM pEaKI[uh, PEaKIMu HMOHHOTO OOMEHa, KA4eCTBEHHBIC PEAKIMU Ha

cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX

3aMau o temam «Metamiely u «Hemeramibl») B COOTBETCTBHM C TMpaBUJIAMU TEXHHUKHU
0e30MacHOCTH MpU 0OpallleHUH ¢ BEIECTBAMH U JIA0OPaTOPHBIM 000PYIOBaHUEM, MPEACTABIATH
pe3yNIbTaThl XMMHYECKOTO JKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIUIO,

MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBAa MAacCOBOM KOMMYHHKanuu, MHTepHET u

APYTHX);
c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro

MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUs] CBOETO 3/I0POBbS U

OKpY’Karolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI

OTpeNIeIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoOb!

YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKa;

JUIST O0yYaroIUXCs C OTPAaHMYECHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBICHHUIA,
JUISL  CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcCs: YMEHHE UCIIOJIb30BaTh pelbedHo-

TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.

o dopmuposame _ymenue npocHO3Uposams ceoe No8edeHue KAk Y4aCMHUKA O0OPOHCHO20
O0BUNCEHUSL, PACWUPAMb _00WULl KPY2030p No _npobieme 0e30nacHo2o nogeoenus. Ha
VAUYax u_o0opoz2ax; gopmuposams meopemuieckue yMeHus neuiexoo0o8 u eooumenel
npocmenuux mpaHCnopmHuLX cpeocms.

L4 NPUMEHIMb NOAVYECHHbIE 3HAHUS NPU NIAHUPOBAHUU CEeMEUH020 610091‘067’1’1(1,‘ 8 _obaacmu
IKOHOMUHECKUX OMHOULCHUIL 8 CeMbe U 0611466’11166.
L NPpUMEHAMb NOJIVY4E€HHblE 3HAHUA 6 d)opMupoeaHuu AHMUKOppynuyuoOHHozo

MUPOBO33PEHUSA, NO3COAAIOULE20 OCOZHAHHO OMKA3AMbCA OM NPAKMUKU KOPDYIYUOHHO20
noeeoeHusl.




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE JlonoJtHUTENbHAS
HaumenoBanue pa3aesoB u IIpaxTuec HUA@MPOBLIC HH(l)OPMaIIHﬂ
Ne ni/m p KonTpobH p (mipp )
TeM NMPOrpaMmMbIl Bcero L1e DAGOTLI KHe o0pa3oBaTe/ibHbIE
P padoThI pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmer opranuyeckoit . Jluunoiti Qunancosbwlil
Poccuiickasa
XuMUHU. Teopus CTpoCHHS naan - nymo K
1.1 . 4 1 0,9 AJIEKTPOHHAS IIKOJIa
OPTraHUYECKUX COCTMHEHUM A. ] 00CMUIICEHUIO Yell.
- https://resh.edu.ru/
M. bytieposa
Hroro no pazneny 4
Pa3nea 2. Yraesogopoasl
Poccuiickasa Koppynuus xax
[IpenenbHbIE YTI€BOAOPOIBI —
2.1 1 0,3 ANIEKTPOHHAS IIKOJIA | HPOMUBONPABHOE
ATKAHBI i .
- https://resh.edu.ru/  oeiicmsue.
Tpanucnopmmuvlie
Poccuiickasa cpeocmea. Ilpumenenue
HenpenenbHbie yrieBogopoab:
2.2 6 2,7 ANIEKTPOHHAS IIKOJIA = KAYYVKO8 8
aJIKEHBI, aJIKaJNeHb], aIKUHbI ]
- https://resh.edu.ru/ | asmomoburecmpoenuu.
Poccuiickas
Apomarnyeckue
2.3 CBOLODOLL 2 0,6 AJICKTPOHHAS IITKOJIA
yr Alopoa - https://resh.edu.ru/
o Iiamumo u
IIpupoaHbIE HICTOYHUKHT Poccuiickas —
3apabamuvleams ¢
2.4 YTJIEBOJOPOAOB U UX 3 1 0,6 ANIEKTPOHHAS IIKOJIa ™ .
i OaHK08CKOU KAPMOU.
nepepaboTKa - https://resh.edu.ru/
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:xkaniue oprannyeckue coeinHeHust



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OPOIAHCHO-

Poccuiickas MPAHCNOPIMHbLE
3.1 Cruptsl. Denon 3 0,9 DJEKTPOHHAs KONA ; — ; —
- https://resh.edu.ru/ :
Ankozonusm.
Poccuiickasa Tpebosanus k yenosexy,
Anpaeruasl. KapOboHOBBIE
3.2 7 2,8 AJICKTPOHHAS IIKOJIA = 0OPEUeHHOMY 81ACHbIO.
KUCJIOTHI. CII0XKHBIE d(PHUpBI i
- https://resh.edu.ru/
Poccuiickasa Braaowl: kax coxpanumo
3.3 VYriaeBoasl 2 0,6 AJICKTPOHHAS IIKOJIA | U NPUVMHONCUMD.
- https://resh.edu.ru/
Htoro no paznemny 12
Pa3znea 4. A3oTconepkamye OpraHudecKue coe{uHeHust
Tocyoapcmeo u uenoesex:
. KOHMAUKM UHmMepPecos.
Poccuiickasa "
AMUHBI. AMUHOKHCIIOTBHL. Anmeuxa nepeoi
4.1 4 0,9 AJICKTPOHHAS IIKOJIA o
Benku - https://resh.edu.ru/ MEOUYUHCKOU NOMOULU
. : : npu JATI1.
Htoro no pazneny 4
Pa3pnen S. BeicokoMoJIeKy I pHBIE COeAUHEHUSA
Poccuiickas A36yka cmpaxosarusi.
[Imactmaccel. Kayaykn.
51 BoxokHa 2 0,6 AJIEKTPOHHAS IIKOJIa
- https://resh.edu.ru/
Wroro no pazueny 2
OBILIEE KOJIMYECTBO HACOB I10 34 109

[TPOTPAMME
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https://resh.edu.ru/

11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE JlomoiHUTEIBLHAS
Ne HaumenoBanue pa3jiesioB K n (undposbie) uHdopmanus
n/n U TeM NMPOrpaMmbl Bcero OﬁﬂTpO‘m’m’le %aKTquCKHe o0pa3oBaTte/ibHbIE
a00THhI a00TBI
paobo pabo pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
CtpoeHue aTOMOB. . Kax nauame csoti
N Poccuiickas
[Tepunonnueckuii 3aKoH 1 OusHec.
3JICKTPOHHAS I
1.1 [Tepuoauueckast cucrema 4 1 0,9 Likona
XUMHUUYECKHUX DJIEMEHTOB [.
A https://resh.edu.ru/
. MenneneeBa
Koppynuuonnoe
NnoeeoeHue: 803MONCHbLLE
. nocieocmeus.
Poccuiickas - .
CtpoeHue BeleCTBa JJIEKTPOHHAS Cpedcmea
1.2 P ) 4 1,4 P UHOUBUOVAILHOU
MHoroo0pasue BelecTB LIKOJIA - .
] 3auUmbl 8BoOUmenel u
https://resh.edu.ru/
neuexo008 —
yyacmuuxos [ T/[.
Poccuiickas Ymo nyocro 3namsb npo
JJIEKTPOHHAS ungrayuo.
1.3 XUMHUYECKUE PeaKIHH 5 1 1,9 P
LIKOJIA -
https://resh.edu.ru/
Hroro 1o pasneny 13
Paznea 2. Heopranuueckasi Xumusi
Poccuiickas Qunancosnvle
JJIEKTPOHHAI UHCMPYMEHmblL U
2.1 Mertaisl 6 25 p Pl
IIKOJIA - cmpamez2uu
https://resh.edu.ru/ UHBECMUDOBAHUSL.
Poccuiickas Poccuiickoe
2.2 Hewmeramist 8 3,3 —
AJICKTPOHHAS 3aKOHO0amelbCmeo



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIIKOJIa -
https://resh.edu.ru/

npomue Koppynuuu.

Poccuiickas
23 CBs13b HCOPTAHHYECKUX H 3 0.6 JJIEKTPOHHAS
' OpPraHUYECKUX BEIECTB ! IIKOJIA -
https://resh.edu.ru/
Wroro no pazueny 17
Pasznea 3. Xumus u :KU3HL
Hpuyunsl koppynyuu u
Poceuiickas UxX npeooo.ietue.
3JIEKTPOHHAS Yempoticmeo
3.1 XuMud ¥ )KA3Hb 4 1,6 mKOJIIa) i MPAHCHODIMHBIX
https://resh.edu.ru/ cpeocms. Ipunyun
pabomul 0suzamens
asmomoouis.
Htoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB 34 12.2

[10 [TIPOT'PAMME
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