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INOACHUTEJIBHAA 3ATIMCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM TOCYAapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roma» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUS O0yYaroOIUMXCs CPEACTBAMU y4eOHOIo IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMH  0011eo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHPOJIbl, (HOPMUPOBAHMS MHUPOBO33PEHHS M OOLICH KyJIbTYpbl
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEeIHEro oO0Ilero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHUS, B CO3JJaHHUE 1IETIOCTHOTO MPEACTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, KaK Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
4eJ0BEYECTBA — CHIPEBOM, HHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HaHUU [0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
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IpH W3YYCHHUH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOITUX TMOHSITHH, 3aKOHOB ¥ TCOPUH XUMUHU.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMHUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKHUX M DJIEKTPOHHBIX MPEACTABICHHI O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX IAIOTCS B PAa3BUTHU — OT YTIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKH AKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckol XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs TMEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOUN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

ITox HOBBIM YIJIOM 3peHHUs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHS O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYEeCKass XUMHUS» O0YJarOIUMCS TPEOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riry0XKe TMOHATh MCTOPUYECKOe H3MEHEHHE (DYHKIMI 3TOr0 3akoHa — OT 0O0oOIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KiaccoB naeMeHTaMu  COJEpKaHUS, HMMEIOUIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH 4YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBOXKEHUS K MpPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYSCKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U MPUMEHATH €€ JIJIsl MOIMOTHEHUS! 3HAHUM, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIMXCcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUHN MYTEM 3KCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUU B PEUICHUH DKOJIOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HYHEPTEeTUUYECKUX PECYPCOB, CHIPHS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHS W COIMANTU3ALMU  OOYyYaroMIMXCs
MPUHATBIE MPOTPaMMON IO XMMHHU TIOIXOIbI K OMPEACJICHUIO COJEpkKaHUS W TMOCTPOSHUs
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
0o0paboTku wuHPOpMAIK, HEOOXOMUMBIX IS TNPUOOPETEHUS OMbITa MPAKTHUYECKOH U
HCCIIEA0BATENLCKOM JeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETo 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LEeNed H3y4YeHHs MpeIMeTa HalpaBiIC€HUEM NEPBOCTENEHHON 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATeIbHOCTU YEeJIOBEKa M KaK OJHOro W3
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KOMIIOHEHTOB MHpPOBOH KyJlbTyphl. C METOOMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPENIETCHUIO LIeJIEH N3YUEHUS IPEIMETA SBIISIETCS BIIOJIHE OIPABJAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMU HU3Y4YEHUS IpeaMmeTra «XHUMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH Kak BaKHEHIICH COCTABIISAIOIICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOH JIEkKAT KIIOUEBBIE MOHSITHS,
(dbyHaaMeHTanbHBIe 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SIBJICHUI, UMEIOIINUX MECTO B IPUPOAE, B IPAKTUUYECKON U
MIOBCEHEBHOM KU3HU;

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

Hapsny ¢ atum, copepkarenbHas XapakTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
porpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cCHCTeMe cpeaHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOOydeHus,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIYCKHUKA 0O0I€00pa30BaTeIbHOW OpraHU3alllH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHMSIMH aKTUBHOT'O MOJIY4YEHHs] 3HAaHUN U NPUMEHEHUS UX B peajlbHOW XKU3HU Ui PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBsa3u ¢ aTuM npu wu3ydeHHM npeaMmera «XHUMHs» JOMUHHUpPYIOLIEE 3HAuYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSTHIO TPaMOTHBIX pEIIEHU B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHbIX BHJIOB JESATEIBHOCTH: PELICHUs MpolIieM,
MOMCKA, aHaiu3a M 00padoTku WHOOpPMAIMU, HEOOXOMUMBIX UIsl TPUOOPETEHHUs OIbITa
JESATEIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHWM XUMHH, a TAKXKE JJI OLIEHKH C
MO3UIUI IKOJOTHYECKON 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHN3M YEJIOBEKA U IPUPOJIHYIO CPELY;

pa3BUTHE [MO3HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
0o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAaHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE UH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIApHON MHPOPMAIIUU XUMUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIOIIMXCS aCCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJI0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPU MJIAHUPOBAHUU U ITPOBEJIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHCTHYECKOH HalpaBIe€HHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TIJIOOAJbHBIX  MPOOJIEM  pallOHAIBLHOTO
MPUPOIONIOIB30BaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAHEHUS MPUPOIHOTO
pPaBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
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3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MMOTYYCHHBIX 3HAHUHA NI TPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYallUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOM mnaHe cpemHero odimiero oopazoBaHusi mpeaMer «XuMmus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO0miee ynCiIO 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 wacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 yac B Hefeno).



COJAEPKAHUE ITPOI'PAMMBbI
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: oprannyeckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMHM Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOrMYecKMi psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [logydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AleTuiaeH —
IPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOIOpOJOB. [IpuposaHblii ra3 U monyTHbIe HE(PTSHBIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKThI €0 NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJECHHE IPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).




Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJIOPOAAMM, FOPEHUE),
npuMeHeHue. BonopoHble ¢BA3M MeX1y MOJIEKyJaMU ClUpToB. JleficTBHe MeTaHOIa U 3TaHOoJIa
Ha OpPraHMu3M YeJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KaUECTBEHHAsI peaKliys Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

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

Anbnerugpl M kemonwvl. DopManbIeruj, aueTalbAeTHA: CTpoeHue, (usnueckue u
XUMHYECKHE CBONCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUeCKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME /171 Kilacca KUCIIOT, PeakLus
TepudUKaNMK), TOoNydeHHe U npuMeHeHne. CTeapuHOBass W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

CrnoxHble 3GUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KHCIOT. I'MApOIu3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XHUMUYECKUE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcugoM wmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAECHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemntonosa kak npupoassle nonuMmepsl. CTpoeHue Kpaxmalla U LEII0JIO3bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKLns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHMsI BEIIECTB U MX MPEBpALlCHMI: NpPOBEACHUE,
HaOJIoIeHue W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMmojeiicTBue rauuepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTBOopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopeiictBue
KpaxMaja C HOJOM), NpPOBEAECHUE IPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeINHEHNS.

AMUHOKUCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuiuHa). buonornyeckoe 3HaueHHe
amMuHOKuUCHOT. [lentumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: TUAPOJIN3, HeHATypauus,
Ka4eCTBEHHBIE PEaKIUH Ha OENKH.



DKcrepUMEeHTaIbHbIE METObl M3YYEHHUS BEIIECTB M HMX IpEBpAIleHUi: HAOIIOACHUE U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpPU HAarpeBaHUU, LBETHbIE
peakiuu OEIKOB.

BbicokomosieKky/IsipHbIe COeJUHEHHA

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3alUHU, CPEIHAA MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIs U MTOJIMKOHEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3Lamu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®uznka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIeBOIbI, JKUPHI, (DEPMEHTHI).

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

TexHonorus: NuIIeBbe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

TeopeTuvyecKkue OCHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeieieHusl SJIEKTPOHOB MO OpOUTANSIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHOAWYECKOro 3akoHa W [lepmoanyeckoil CHCTEMBl XUMHUYECKHX
sanemeHToB JI. V1. MenzeneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NEepUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUIbl XUMUYECKOH CBSI3M (KOBaJEHTHAs
HEMoJIsIpHasl W TOJSApHAas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa30BaHHsS KOBaJCHTHOMN
XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3s. BaneHTHOCTH.
DneKTpooTpUuliaTenbHOCTh. CTeneHb okucieHus. IOHbI: KATUOHBI U AHHOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIMIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTve 0 aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 10715
BEIECTBA B PaCTBOPE.

Knaccugpukamuss Heopranuyeckux coequHeHuil. HomeHkimaTypa HEOpPraHWYeCKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Krnaccupukanus XUMHUYECKHX peaklUil B HEOPraHUYECKOHM U
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHUS MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xnmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnexkTponauTnueckas aucconuanus. CuibHble M cinadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, 11eJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usyuyeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIIETOK, HaOIIOJeHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jokKeHHe MNEepOKCHIAa BOJIOpOJa B NIPUCYTCTBUHM KaTalu3aTopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAJIBLHOTO WHIMKATOPA, peakluu
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUM».

PacuérHrble 3a1aumn.

Pacuérbl o ypaBHEHUAM XUMHUYECKHX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM MOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COEJITMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenune merainos B [lepruoaudeckoil cucTeMe XUMHYECKUX 31€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmiue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAIOB. DJIEKTPOXUMHMUYECKUN P HaNpsyKeHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPHUM, KaJlWdid, KaJbI[Md, MAarHUu,
IIOMUHUM, IUHK, XpPOM, KEJI€30, MEJIb) U UX COCTUHEHHM.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, DPELIEHUE HKCIEPUMEHTaIbHBIX
3a1a4, HaONIOJEeHHMEe W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX W  JIAOOPAaTOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.
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XUMHUA U )KU3Hb

Ponp xumun B 00ecriedeHNH YKOJIOTHYECKOM, YHEPreTUYECKON M TTUIIEBOM 0€301MacHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKIui.

[lpencraBiaenus 00 OOmMX HAayyHBIX MPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepUasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIC YI00pEHUSI.

XUMHS M 30pOBbE YEJIOBEKA: IPaBHJIAa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOr0 MCIIOJIb30BAaHMSI IIPETapaToB OBITOBOW XMUMUU B MMOBCETHEBHON JKHU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU /ISl OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAY4HbIM (akT, THUHOTEe3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus, MEpUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HM30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOICTBO, MUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
[IPenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHUajIOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTUH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJO0M B CTPYKTYpEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IpenMeTa «XUMHsS» Ha YpPOBHE CpenHero oOmero oOpa3oBaHHA
BbIJICTICHBI CJIETYIOIINE COCTABIISIOLIHE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPaBOCO3HAHUS 3KOJIOTMYECKOM KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh LEIU U
CTPOUTH JKU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakalT cPOPMUPOBAHHOCTD
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXCs 10 pealn3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUA O00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S13aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4yeOHBIX M IMO3HABATENbHBIX 33/1a4, BHINTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

yBa)KEHHsI K IpoIEeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U PAKTUKOB,;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;
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3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUSI, 3TUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHUBAaTh CBOE IOBEJACHHE W MOCTYINKH CBOMX TOBAapHUILEH C MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsT TIpaBUJI OE€30MacHOr0 OOpaIleHusi ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
JKU3HU U B TPYIOBOM IS TEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS IOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YNOTPEOIEHUS aJIKOIOoJsl,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHEe B pEIICHWH MPAKTUYECKUX 3a/Jad COLHUAJIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NuyHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JTIOASIM TPyla U pe3yibTaTaM TPYAOBOH A€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTPeOHOCTEH 001IeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIUSHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHKEHUN XUMHUH JUIsl PELLIEHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXarolled HmpHuponHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTHYECKOTO MBIIIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYKarolieM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: MpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;
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yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJs COBPEMEHHOW NMBHIM3ALUU: B €
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M JKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU MEIULIUHBI,
0o0ecreYeHnH yCIOBHA yCIIEITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHHS CYIIHOCTM METOJ0B IIO3HAHHS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOMy4yaeMble 3HAHUS TS
aHanmM3a U OOBSACHEHMS SIBIICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIMIUX B HEM H3MEHEHHIA,
yYMEHHUsI J1eJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JaHHBIX
C LEJIBIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEIIeHUs TPoOIeM
B PCAIbHBIX KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKOM AESTENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMW 1O XHUMHH B COOTBETCTBUU C KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbix cdepax mpodeccHoHanbHOU
JIEATEIIbHOCTH.

METANPEIAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JUII (OPMHUPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAYyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMA, HAY4HbIH (aKT, NPHUHILMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (GOpMUpOBaHHE (PYHKIHMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH JIEHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh eI JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThl JICATEIILHOCTH C MOCTABJICHHBIMHU IICIIIMHU;

HCIIOJIB30BaTh IpH OCBOCHUU 3HAHUHI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHble TMPHU3HAKK TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIINE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIHI;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,
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CTPOUThH JIOTUYECKUE PpaACCYKIEHUS (MHIYKTUBHBIE, JICIAYKTUBHBIE, I10 AaHAJOTHUH),
BBISBIISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATh MOJIEIbHBIE IPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — 0pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IMPENCTABICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aadyd  MCCIEJOBAHUS, HCIOIB30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENILHO c(hOpMyJTUPOBaHHbBIE BOIPOCHl B KaY€CTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJTAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM HpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

IpUOOpEeTaTh ONBIT YYEHHUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOTO COJAEp)KaHus, CIpaBouyHble THocoOus, pecypcbl HHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHUBOPEUHBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopMaLuu, HeOOXOAUMOM [T BBINOJIHEHHS YUeOHbIX 3a/1au ONpPeaeIEHHOIO THUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (POpMY IpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa Mpu padoTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MpPaKTU4YeCKOH paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta U (OpMYJIMpPOBATh BBIBOJBI MO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENbHYIO JESITEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
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npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHEHHH YYEOHBIX M WCCIIEOBATEIbCKUX 3a/ad,
BBIOMpATh Hanbosiee 3(HEKTUBHBIN CIIOCOO WX PEIICHUS ¢ y4ETOM MOJYyUYCHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM HAa OCHOBE CcaMOaHalu3a U
CaMOOLICHKHU.

MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMMHUs) OTpa)xaroT:

c(OPMUPOBAHHOCTh MPEACTABICHU O XWUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIBI, B (POpMHUPOBAHUU
MBIIUICHAST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOU IS
pellleHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOH cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM,  YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYMIa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOI M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSAMHEHHUSI); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUSI OPraHUYEeCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIeXKAlllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYCCKHX SIBJICHHUM, (PAaKTOJOTUICCKUE CBEJICHHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU 1 0€30MaCHOM UCIOJIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOH JISATEITPHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBS3b, UCIIOJH30BaTh COOTBETCTBYIOIIUE MIOHSATHS IIPH OMTMCAHUH COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (OPMYNT OPTaHUYECKHUX BEIIECTB
U YpaBHCHUH XUMHUYECKHX pPEaKINii, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPUHAICHKHOCTh H3YUYECHHBIX OPraHUICCKHX
BEIIECTB 10 HX COCTaBY W CTPOEHHUIO K ONpeAeNnéHHOMY KIacCy/Tpylie COeTuHEHUI
(YrIeBoOpoOabl, KHCIOPOI W a30TCOJACpPKAIIUE  COCNUHEHHs, BBICOKOMOJICKYISPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoil HomeHkinatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHWS OTACIHHBIX OPTraHUYECKHX BEIISCTB (ITHIICH, TPOIHIICH,
aleTUIIeH, STWICHIJIMKOJb, TIUIEpUH, (QeHod, GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOK03a, (BPYKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

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

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSATH TOJOXKEHHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BemecTB A. M. bytiepoBa [ist 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUS MacChl BEIIECCTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MIPEJICTABUTEIICH Pa3IMIHBIX KIIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3, OeHsodn,
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METaHOJI, 3TaHOJI, STHWJICHTINKOIb, TUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CHOCOOBI WX TMEPEepadOTKH M IMPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(mMacchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMUM I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHHH BIaJIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCHOJb3yEMbIX B XWMHHM INpPHU H3YYCHUHM BEUIECTB MU XHUMHUYECKUX SBJICHUHN
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATH CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYI0i U
71a00paTOpPHBIM 000PYIOBAaHHUEM, a TAK)KE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSMU O BBIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ATHICHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypauus O€JlKOB Ipu
HarpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO J3KCrIepuMeHTa B (opMe 3almucH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUN H
(opMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBWJIa JKOJIOTHYECKU IIeIeCO00pa3HOro
MOBENEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OPraHMYeCKUX BELIeCTB, NMOHMMas cMbica mnokaszatens [IJIK, moscusaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHUIA;

JUIs  cHenbIX M caaboBUIAMMX OOy4arolUXCs: YMEHHE MCIIONb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJJACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
peHIeHI/ISI HpaKTI/IquKI/IX 3aJa4d U DOKOJIOTUYCCKH 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
37I0pPOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolne
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, UOH,
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MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTh, AJIEKTPOOTPHLATEILHOCTh, CTENECHb
OKHMCIICHMsI, XHMMHU4YeCKas CBsA3b (KOBAJCHTHAs, WOHHAs, METaUIM4ecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss  PEIETKA, TUIBI XMMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOM  pEaKklMM, XUMHYECKOE PpPaBHOBECUE); TEOPUM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON JAuccolanuu, nepuoanueckuid 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI 3HEPTUU NPU XUMHUYECKHUX
peaKkuMsax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMM SA3BIK XUMHHM, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30M1acCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY U MIPAKTUYECKON JEATENIBHOCTH YEJIOBEKA;

Cc(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKY MOHATUIH, yCTaHABIUBATb
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUU HEOPraHMYECKUX
BEULICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
dopMyn BelIeCTB M YypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHYECKYH0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHICCTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NMUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUHN ONpPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJMHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAas!, HIOHHA,
METaJUIn4YecKas, BOJOPO/IHAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEMETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIe COeAMHEHUH (MIPOCThIe BEIIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX 3aemMeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX D3JIEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucteMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBA HEOPTaHWYECKMX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUIL;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouiMx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu,
M3MEHEHUIO CTENIEHEeH OKUCIIeHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallEHHbIE YpPaBHEHUS peaklUii HOHHOIO OOMEHa, YUWThIBasl YCIIOBHUS, MIPU KOTOPBIX 3TU
peaxKuy UAyT 10 KOHLA;
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c(OPMHUPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pPAClO3HABaTh OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
peaKIuii TOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCT YMEHUH OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakuuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUU XapaKTEepU30BaTh XHWMHUYECKHE IMPOIECCHI, JIKAIIUe B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
npeicTaBieHuid 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX IMPOoOJieMax XMMHUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C KCIOJIB30BAHHEM MOHSATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHMH TIa30B IpPU XUMHUYECKHX
peaKIMax, Macchl BEIIeCTBA WM 00BbEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOIO M3 YYaCTBYIOLIMX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOATh MIPAaBUJIA MOJIb30BAHUS XMMHUYECKON MOCYAO0H U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeabl
PacTBOPOB BELIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEakLUH, PeaklMd HOHHOrO OOMEeHa, KayeCTBEHHbIE PEaKLUUU Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajay no TtemMaMm «Metamub» U «HemeTamuib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 00paIleHNUH € BELECTBAMH U JIaOOPAaTOPHBIM 000PY0BaHUEM, MIPECTABIIATD
pe3yiabTaThl XUMHUYECKOIO SKCIIepUMEHTa B (opMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyaMPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYI0 HH()OpMALHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMYHHKanuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ECHCTBUS Ha >KUBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSMU 3J0POBBSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs  CcleNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cuctemMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHUE ITPOI'PAMMHOI'O MATEPHAJIA 110 XUMHUHA

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne /i HauMeHoBaHUe pa3iejioB H TeM MPOrPaMMbI o 2 o E = > E (un¢posbie)
5 = 2 g <z g o0pa3oBaTe/ibHbIE
2 & 2 g é.. : s pecypchl

Paznen 1. TeopeTuveckue 0CHOBBI OPraHUYeCKO XHMHH

11 [Ipenmer oprannyeckoit xumuu. Teopust CTPOSHUST OPTaHUYECKUX 3 http://_school-
coequnenuit A. M. byrneposa collection.edu.ru

Hroro no pazneny

Pa3znea 2. YrieBoaopoabl
2.1 [IpenenpHBIC YIIIEBOIOPOJIHI — AJIKAHBI 2 http://fcior.edu.ru
2.2 HenpenenbHble yriaeBOJOPOIbI: AJIKCHBI, AJIKATUCHBI, aTKHHBI 6 1 http://college.ru/himiya/
2.3 ApOMaTHYECKUE YTIIEBOAOPOIBI 2 http://www.chemnet.ru
2.4 [TpupoaHBIe HCTOYHUKH YTIEBOJOPOOB U HX IepepadboTKa 3 1 http://www.chemnet.ru

Hroro mo pazueny 13

Pa3jen 3. Kucaopoacoaepikauiue opraHuyecKue coeHHeHUs! |
3.1 ~ Cunprei. deron __ http://experiment.edu.ru
3.2 Anpaerunsl. Kapoonossie kucnotsl. CinoxxHble 3(DUpE 7 1 s_pir;t(fto:l/f{fgr a(;(rz.l;u nsm/
3.3 . Vrepoms! 3 1 ' http://www.hij.ru

Hroro mo pazmeny 13

Pasznen 4 A3oTcoaepxaiiye OpraHudecKkue coeuHeHust |
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3 nﬁycé/g?nv—tr: )?tltl)'(r)lé/kclommun

Hroro no pazneny 3

Pa3pnen S. BeicokoMoJieKy aIsIpHbIE COCIMHECHUS
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/

5.1 \ [Tnactmaccel. Kayuyku. Bonokna 2 \ http://chemistry.narod.ru
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 ‘
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http://chemistry.narod.ru/

TEMATHYECKOE INTAHUPOBAHUE ITPOI'PAMMHOI'O MATEPHUAJIA 11O XUMUHN
11 KITIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uppoBbIe
Ne ni/m OpOrpaMMbE pasi Beero Kourposbnbie IIpakTuyeckue E,I% p?:f oBAT e.?n)m,l e
padoThI padoThI pecypebi
Pa3zgea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMUIECKIX 3 http://fcior.edu.ru
anemenToB . 1. Menaeneera
19 Crtpoenue BemniecTBa. MHOroooOpasue 4 hitp://college.ru/himiva/
BEIIIECTB
1.3 XUMHYECKUE PEaAKIIHH 6 1 1 http://fcior.edu.ru
Htoro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Mertasuibl 6 1 http://www.chemnet.ru
2.2 Hemeramnsr 9 1 1 http://fcior.edu.ru
23 CBs13b HEOPraHMYECKUX U OPTAHHMYECKUX 5 htto://college.ru/himiva/
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHUs U KU3Hb 4 http://college.ru/himiya/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3 \
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http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://www.chemnet.ru/
http://www.chemnet.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://college.ru/himiya/
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