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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHHUsS (efepalibHOM 00pa30BaTENbHOM NMpOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHBIX OpraHu3ausax Poccuiickoit @enepanuu, peaaTn3yroinx OCHOBHBIC
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3pabOTKe MPOTrpaMMBbI IO XUMHUH, K OTPEACIICHUIO O0IIeH CTpaTerun
00y4yeHHMsl, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCS CPEICTBAMM Yy4eOHOro npeamera «XuMHUs»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1ieJIeH, CoAep)KaHusl, Pe3y/IbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM peajlu3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO M IPUPOIHON Cpere.
Peanusyercs xummudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeAICTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MaTEpUAIIbLHON KU3HU OOILECTBA, a TAKXKE C YYETOM OOIIMX Lened U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT oco0yl0 pojb B COBPEMEHHOU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEIOBEKa, KOTOPOe GOPMHUPYETCS B XUMUU HA
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMIIEMON
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyZa M >KM3HU KaXKIOTrO
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBl€Ha Ha pelleHHe [JI0OANbHBIX MPoOJieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUIIEBOM, IKOJIOTHYECKOI 0€301MacCHOCTH U OXPaHBI
3JI0pOBBA.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaroIIMXcCsi, HEOOXOJUMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHUU TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» 1 «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJAXOa K U3Yy4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
onpefeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMMHUU BeIecTBa
paccMaTpUBaIOTCSI Ha ypOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHHM, a
TaKk)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX MPEJICTaBICHUNA O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrjiom 3peHusi B IpeaMere «Xumusi» 0a30BOro ypOBHSI paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TIPEOCTABISETCSI BO3MOXKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMaXx, CBSI3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yaeOHOro mpeaMera «XuMUs» JaHHOTO YPOBHS U3YUYEHUS OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBIEHUHN MyTEM HKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPTEeTUUECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI H MaTepUalioOB.

B nutane penienus 3aa4 BOCIUTAHUS, PA3BUTHS M COLIMATTM3AIUU 00YJAIOIIUXCS IPUHSATHIC
MporpaMMoOil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMmeTa
nperycMaTpuBaoT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIMX 0a30BoOe
3HAUYEHHUE Ul Pa3IMYHBIX BHUIOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTtuke npenoiaBaHus XMMHUH KaK Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHMsl, TaK
Ha YPOBHE CPETHET0 0011eTr0 00pa30oBaHus, IPHU ONIPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKH
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHMHYECKOM HAyKM Kak o00JlacTh COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJIeH H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CoriacHo JaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMHA HM3YyYCHHUs TpeaMeTa «XHUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEXKAT KJIIOUEBBIC MOHATHS,
dyHaaMeHTanbHbIe 3aKOHBI U TEOPUM XHMHH, OCBOCHHME $I3bIKa HAyKH, YCBOCHHE WU
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XMMHUYECKHX PEAKIMH, HEOOXOAUMBIX JUIsl IPUOOPETEeHUs YMEHUH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOIINUX MECTO B MPHUPO/JIE, B MPAKTHIECKON 1
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM IMpaBHi 0e30IacHOTo
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTHKA eJIeH U 3a/1a4 U3Y4eHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NIPUOPUTETAMHU B
cucTeme cpeaHero obmiero oopaszoBanus. CeroaHs B MPeEroJ aBaHUN XUMUH B OOJIBIICH CTETICHN
0THa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydYeHUs], OpDUCHTUPOBAHHOM
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HaHUM, a (YHKIMOHAJBLHOW TIPAMOTHOCTBIO, TO €CThb CIOCOOAMH U YMEHUSIMH AKTUBHOTO
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1ad.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajlanTanus 00yJaroUuxcs K yCJIOBUAM JMHAMUYHO Pa3BUBAIOIIErOCcs MUpa, GOpMUPOBaHUE
MHTEJUIEKTYaJ IbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

dopmupoBaHHe Yy O0O0yYaroIUXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWHU XMMHH, & TAKKe JJISl OIEHKH C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHHUS [0 XUMHUHU B
COOTBETCTBUM C KM3HEHHBIMU NOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepKAHUS;

dbopmupoBaHUE U pa3BUTHE y OOYUAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Y 00y4aromuxcst yOe:K IEHHOCTH B TyMaHUCTUYECKON HAIIPaBICHHOCTH XUMHH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MTPHOOPETCHUS
OTIBITA MCIIOJIb30BAHMS MOJYYSHHBIX 3HAHUN JUIsl IPUHATHS IPAMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOnom muaHe cpeaHero oOmero ooOpa3oBaHus Y4eOHBIH mpenMeTr «XHUMHUIY,
M3y4aeMblil Ha 6a30BOM YpOBHE, SIBIISIETCS 00s13aTENIbHBIM Y4€OHBIM NPEAMETOM.

OO1ee 4ncio 4acoB, OTBEAEHHBIX U M3Y4YEHUS XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
obmero odbpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COILEP KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOXKEHUsA. CTpyKTypHble (HOPMYJbl OPraHMYECKHX BEIIECTB. | OMoOIOrHus,
n3oMepusa. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBSI3HU.

[IpencraBienue o KIaccupUKaIMKM OpraHuIecKrX BeniecTB. HoMeHkiaTypa opraHn4eckux
coeMHEeHUH (crucTeMaTu4eckas) U TPUBHAJIbHBIC HA3BAHUS BAKHEHIIINX MTPE/ICTaBUTENICH KIaccoB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajgaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe ¢ OMNHCAHHME JEMOHCTPALMOHHBIX OIMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTABUTENN alIKaHOB: (PU3NUECKHe M XMMUUECKHE CBONCTBA (peaKIiK 3aMeIIeHUs U TOPEHUS),
HaXO0X/IEHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U NPONWIEH — MpOCTeHIne
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBAa (peakuul THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHHUS U TIOJMMEPU3AIINN ), TTIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BAOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psia. ALETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUSL M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJICKALIMHU K pa3IMYHBIM KJlaccam.

[IpupoaHbie UCTOYHUKU YTIIE€BOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl mepepaboTKu He(TH: eperoHka, KpeKUHT (TEpPMUYECKUH,
KaTaJduTHuueckuit), muponu3. IIpogykrel mnepepa®oTku  HepTH, HUX NPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKTHI €ro nepepaboTKu.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOoThI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boruricnenuss Mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEakiWy C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMHU, TOPEHHE),
npuMeHeHue. BoiopoiHbie CBA3M MEXy MOJIEKYJIaMHd COUPTOB. JelficTBE MeTaHOoIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTUJICHTIMKONb W TJIMIEPHH: CTPOCHHE, (U3MYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha




MHOrOaTOMHBIE CHUpPTHI). JlelicTBME Ha oOpraHu3M uenoBeka. [IpuMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@DeHouI: CTpOeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue penomna.

Anprerupl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (uznueckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAau€CTBEHHbIC PEaKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJIacca KUCIOT, PEaKIIHs
TepudUKanM), MoldydeHHe M npuMeHeHue. CreapuHOBas U OJIEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEUCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. [lpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuibsl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseincTBue ¢ ruapokcuom meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NMPUMEHEHHUE,
O6uonoruueckas posib. @otocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonosa kak npupojsble nonumepsl. CTpoeHue Kpaxmana U LEJUTHOI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KaYeCTBEHHAs Peakus C HOJ0M).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpalleHHii: NpOBEJEeHHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUE MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3agadu.

Bblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKILUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMHHOKHUCIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. Pu3nyecknue U XUMHUYECKHe
CBOWCTBA AaMHUHOKHCIOT (Ha MpuMepe TIJUIMHA). buojoruueckoe 3Haue€HHE aMHHOKHUCIIOT.
[TenTuae!.

benkn kak NpUpPOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHUs. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OENIKOB: TUAPONM3, IEHATypalus,
Ka4eCTBEHHBIE pEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLIeHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypalus OEIKOB INpH HArpeBaHWUHU, LIBETHBIC
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcCHOBHbBIE TIOHSITUST XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMH, CPEOHSAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIs U MOJIMKOHCHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaKk U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.



OO0me ecTecTBEHHO-HAYYHBIC IMOHATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIOTe3a, 3aKOH,
TEeOpus, aHaju3, CHUHTE3, KiIaccupuKaluus, TM[EePUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEHHe,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®dusnka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MYECKHE BEIMYMHBI U €JMHULIBI MX
U3MEpEeHHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKThI, OCHOBBI PAI[MOHAIHLHOTO MUTAHMSI, MOIOIIIME CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUallbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH

XuUMUYeCKUN dneMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNy, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHusl 3JIEKTPOHOB M0 OpOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuoanueckuii 3akoH u llepuoanyeckass cucrema Xxumuueckux osnementoB JI. U.
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3akoHAa H [lepronnveckoil CHUCTEMBI XUMHUYECKUX
anementoB JI. M. MeHnzeneeBa ¢ COBPEMEHHON TEOpPHEHl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTHIX U CIOKHBIX BEIIECTB
0 TPpyNIaM U NeprojaM. 3HaueHHe NePUoANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKas CBsI3b. BHUIbI XUMHUYECKON CBsI3U (KOBAJICHTHAs
HEMOoJIsSIpHasl U TOJIsIpHAas, MOHHAsA, MeTalMueckas). MexaHn3Mbl 00pa3oBaHHs KOBAJEHTHOM
XUMHYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3s. BaneHTHOCTH.
OnexTpooTpunaTeabHOCTh. CTeneHb okucaeHHus. FoHbI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIeCTBA. THIBl KPUCTAIMYECKUX PpEIIETOK. 3aBHCHMOCTh CBOWMCTBA BEIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTe 0 AucnepcHBIX cucTeMax. VICTUHHbBIE U KOJIJIOUIHbIE pacTBOpBI. MaccoBas 101
BElIECTBa B pacTBOpE.

Knaccugukarus Heopranndeckux coeinHeHnid. HomeHknaTypa HeopraH MueCcKuX BEIEeCTB.
['eneTrueckas CBSI3b HEOPraHUIECKHUX BEIIECTB, MPUHAIICKAIINX K PA3IMIHBIM KIIACCAM.

Xumnueckass peakuus. Krnaccupukanuss XMMHUYECKHX peakiuil B HEOPraHWYECKOH U
OpPraHUYeCKON XMMHHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS
SHEPTUU MPU XUMHUECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIMIME HAa COCTOSHUE XHMHUYECKOTO PABHOBECHS.
[Tpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 37eKTpoauThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaibHas, IeJ0YHasl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

DKcrepruMEeHTATbHBIE METOJIBI M3YYEHHs BEUIECTB M WX IPEBPAIICHUH: JIEMOHCTPAIHS
tabmun «llepuonnueckas cucrema xumudeckux snemeHtoB Jl. M. MenpaeneeBa», u3yueHue
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOMI0JeHHe U OINKCaHUEe JEeMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
olpezieNieHue Cpe/ibl pacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOTO MHIUKATOpA, pPEaKluu
HMOHHOTO0 OOMEHa), MpOBEJICHHE MPAKTUYECKOH paboThl «BiusHUe pa3nuyHbIX (DaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKII.



PacuérHrie 3amaun.

Pacuérsl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenue HemetawioB B [lepuonueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
J. U. MeHneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AJTOTpOonUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHUS1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoil cucteMe XUMHYECKUX AJIEMEHTOB [l.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX O0OJIOYEK aTOMOB MeTamuioB. OOmue
¢dusznueckue cpoiicTBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHUINIMX METAIOB (HATPWH, KaJWid, KajdbIlMid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, ME/Ib) U UX COCTMHECHUMN.

O6mmue criocoOb! moay4yeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4Y€HUs BEHIECTB M MX TNPEBPALICHUM: H3y4YEHUE
KOJUICKIIMU «MeTalJIbl U CILIaBbI», 00pa3I[0B HEMETAILIOB, PEIICHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUJIPOKCHUIA aJTFOMUHUS C paCTBOpPaMU KHUCJIOT U IE€JI0YEH, KaYeCTBEHHbIE PEaKIIMK Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuérel Mmaccrl BenecTBa miiM 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMMUYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CITU OJIHO M3 BEIIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[Ipencrasnenust 06 00X HAYYHBIX TPUHITUIIAX TTPOMBITIUIEHHOTO TIOJTYYESHUSI BaKHEUIITHUX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIINE CTPOUTEIBHBIC MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpaBHJIa MCHOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBOM XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpH W3YyYeHHH OOIIEel U HeOpraHMYecKOoil XMMUU B
11 xmacce ocyIliecTBIsETCS Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT, MOJCINPOBAHUE,
HU3MEpPEHHE, SIBJICHHE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIBI, TOPHBIE IOPOJIBI, TOJIE3HBIE UCKOIIAEMBIE, TOTIIIUBO, PECYPCHI.



TexHomorns: XMMHUUecKas MNPOMBIINIJICHHOCTDb, MCTAJLUTYPIrus, IPOU3BOACTBO CTPOUTCIIbBHBIX

MaTcpHraiosB, CENbCKOXO03SHCTBEHHOE IMpONU3BOACTBO, IMUIICBasa MMPOMBIINIJICHHOCTD,
q)apMaI_IeBTI/I‘-IeCKaSI IMPOMBIINIJICHHOCTD, IIPONU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, QJICKTPOHHAsA IIPOMBIIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
IporpamMMm cpeaHero o0mero oOpa3oBaHMs (JMYHOCTHBIM, METAPEAMETHBIM M MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Uisi pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOrpaMM CpeIHEro o01Iero oopa3oBaHus SBISAETCS CHCTEMHO-/IEATEIILHOCTHBIA MOAX O/,

B coorBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHS IPEIMETA «XUMHSI» Ha YPOBHE CPEIHET0 0011ero 00pa30BaHMs BBIICICHBI
CJICIYIOIINE COCTABIIAIOIINE:

OCO3HAaHUE OOYYAIOIIUMHUCS POCCHHUCKOW TI'paXJaHCKOW HMJEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJIMYUe MOTHBALUH K 00yYCHUIO;

[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUU JTUYHOCTU HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ NCTOPUYECKUX TpaauIui 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKAaMH, IPHUCYIIMMH IIEJIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYUe TPABOCO3HAHMS HSKOJOTMYECKOH KyIbTyphl W CHOCOOHOCTH CTAaBUTh LEIH H
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHUS MpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
W BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBHUH C T'YMAHUCTUYCCKHNMHU, COOUOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU W HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOTo OOILEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M TNpaBUJIaMU TNOBEACHMS, CIIOCOOCTBYIOIIMMHU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00YJaOLINXCS.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKarT cPOPMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTn3aliy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YKCIIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

MNpEaACTAaBIICHHUA O COINHUAJIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUHN y‘Ie6HBIX ITPOCKTOB,
peleHnH y4yeOHBIX U MMO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YJIbTAaT JJIHNTCIBbHBIX Ha6J'II-O)IeHI/II\/'I,
KPOIOTIIMBBIX SKCIEPUMEHTATIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

MHTEpeca M TII03HABATEIbHBIX MOTHBOB B TIIOJYYEHHH | TIOCIEIYIOUNIEM aHaJIH3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEJICHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTHA OLIEHUBATh CBOE IIOBEICHUE W IOCTYIKM CBOMX TOBApHUIIEH C MMO3ULUA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHHUs IIEHHOCTEH 370pOBOTO W 0€30MMacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHnsT MpaBmwil 0€30macHOTO OOpalieHus C BEIIeCTBAaMHU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIEATEIbHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYALUSX, YTPOKAIOIINX 30POBbIO U )KU3HU JIFOAEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBCKOM JICSITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B pPEIICHUM MPAKTUYECKUX 337a4 COLHAIBHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJibTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIUBUIYaTbHON TpaeKTOpUU 00pa3oBaHus, Oyaylien
npo()eCCuu U pean3alui COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIPOCOB
PalMOHATBHOTO MPUPOAONIOIb30BAHMUS;

AKTHUBHOTO HENPUATHS IEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIled MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKHUE TOCIEICTBUS MPEIPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIIEHUS, SKOJOTUYECKONW KYJIbTYPBI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (HOPMHUPOBAHHU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
penIeHrH IPOoOIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JJIi COBPEMEHHON IWBUIIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



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

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BATh MOJIy4aeMble 3HAHUS AJIs
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS JaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMUUYECKUE 3HAHUS JIJISl PEeLIeHUs TpodiieM
B PCAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM JAESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyY€HHMIO HOBBIX 3HAaHMUW 1O XHMHHM B COOTBETCTBHM C YKU3HEHHBIMU
NOTPEOHOCTSMU;

MHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IMYHBIX cepax mpodeccnoHanbHOM AesITeNbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4deOHOro mpeamera «XUMHUS» Ha YpOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYuMble ISl (DOPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  y4yeOHblE  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKaTHUBHEIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QPYHKIMOHAIBLHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh ~ OOY4YarOLIMXCsS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM AeHCTBUSIMMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJlU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTHYECKOI'O MBILIUIEHUS — BBIICNATH
XapakTepHble TMPU3HAKK TOHATUH M YCTAaHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME NOHSTUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JJOTHYECKUE PACCYXKACHHUsI (HHIYKTUBHBIC, IETYKTUBHBIE, TIO AHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIF0UYEHHS;

NPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHH CUMBOJUYECKHE (3HAKOBBIC)
MOJIeNH, TPe0OPa30BBIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XumMuueckass (GopMylnia, ypaBHEHHE XHMHYECKOM peakuud — TpUd peIIeHud Y4eOHBIX
MO3HABATEJIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHbIE MOJIETIbHBIE MTPEACTABICHUS J1JIs1
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HcCeI0BaTEIbCKHE TeCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;



dopMynupoBaTh LETM U 3aJaud  HCCJIEIOBAHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJICIIAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OIBIT HCHOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM,;

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

UCIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nyecKue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Osgi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOW TEMbl B XOJ/i€ AUAIOra U/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta U (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUs 1 OOMEHAa MHEHUSIMH.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1eHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHBI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN O XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (GOPMUPOBAHUM MBILUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOW JJsi peleHHs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOJHOM Cpelie;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HNOHATHUSA (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHUMAaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTH YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JUJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHM yCTaHABIUBATh MPHUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXAllUe  COCIMHEHMs, BBICOKOMOJIEKYISIpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucrtemarmueckor Homenkmarype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOIMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLUEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTA, III0OK03a, (PPyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeuiecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0jI03a, aMHUHOYKCYCHas KHCJIOTa), WILIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HMX MepepadOTKH W TMPaKTUYECKOe MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIECTB MM IPOJYKTOB PEAKIIUN);

c(OpPMHPOBAHHOCTh YMEHH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MpaBHiia MOJIb30BAHUS XMMHUYECKOW MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHus1 OpraHU4YECKUX BELECTB IIPU HAarpeBaHUU, NOJYyYEHUE ATUIEHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB, IeHATypalus OSIKOB IIPU HArPEBAHUH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKU O€30MACHOCTH MPH 00paIieHUn
C BeILIeCTBaMH U J1a0OpaTOpHBIM OOOPYJOBAaHHEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
SKCIEpUMEHTa B (OpPME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuil u (HopMyaupoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJAaTh TpPaBWIIa SKOJIOTMYECKH IIeTIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens II/JIK, mnoscHsaTe Ha
npuMepax crnocoObl YMEHBUICHHUSI M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTHHBl MHMpa, POJIM XMMUU B NO3HAHUU SIBJICHUH MPUPOJBI, B (POPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJlad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATENIBHOCTb, CTEIEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAas, HWOHHAs, MeETaJJIM4YecKas, BOJOpOJHAas),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKHUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST JUCCOLMAIUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaKIiy, XUMHUECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS DIEKTPOIUTHUECKON
auccouuranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAHEHHUs M NPEBpAIllEHUs 3HEPTUU IPU XUMHUYECKHX PEaKLHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXkKalllie B OCHOBE NOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCMOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M IPAKTHUUYECKON JEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUECKYIO CHUMBOJHKY JJISI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEaKIUil, CHCTEMaTHYECKyl0 HOMEHKIJIATypy
(IUPAC) u TpuBMaibHbIC Ha3BaHHS OTICIBHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMUaK, TraméHas M3BeCTh, HErami€Has W3BEeCTb, IMUThEBas cOja, MUPUT U

Apyrue);



c(OPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKOM PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJCKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyIIe COeAMHEHUH (TIPOCThIe BEUIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHneneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTUM H3MEHEHHUS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M HX
COoeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nnementos /. M.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBOMNCTBA
HEOPraHWYECKHX BEILIECTB PA3JIUYHBIX KJIACCOB, NMOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
OpU3HAaKaM (YUCITy W COCTaBy pEarupyromyx BeIIeCTB, TEIUIOBOMY 3P (eKTy peaxiuH,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3InYHbIX TUIIOB, IIOJHBIE
U COKpalE¢HHBbIC YPaBHEHUS peaklUii MOHHOTO OOMEHa, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITU
peaKkuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOILKE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIHid;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTr0 paBHOBECHS B 3aBUCHUMOCTHU OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKTepu30BaTh XUMHUUECKHE MPOLIECCHI, JIeKAIlIe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
npezcTaBieHuid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XUMUYECKOTrO
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Jisl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XUMHUYECKHUX
peaKIMAX, Macchl BELIeCTBA UM 00bEMa Ia30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MAaCCe WU
00BEMY OJTHOTO M3 YYAaCTBYIOLIUX B PEAKLUU BELIECTB, TEMIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUSI MaCChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS] DHEPIUH;

c(hOopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUiia MOJH30BAHUS XUMUYECKOW TMOCYA0N U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAKXKe MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(pa3znmoxeHue mepoKcHIa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, OMNPEICIICHHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOrOo OoOMEHa, KaueCTBEHHbIE peakluu Ha



cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIeHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucd YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATEH BBIBOIBI HA OCHOBE 3THX PE3YJIhTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaLUK, IHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIC mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl O0y4aroluXCcs C OrPAaHUYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SBJICHUI;

JUTSL CJICTIBIX U CIIA0OBUISIIUX 00yJarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xumudeckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne ni/m NpPOrpaMMBbI Beero KOHT%OJILHLIC HpaKTﬁl/I'leCKl/Ie 06pa3oBATETBHbIC
padoThI padoThI pecypebi
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKO XUMHUH
L1 Teopun crpocsun aprarmceris 3 Bubmorera LIOK
' pHA CTPe P https://m.edsoo.ru/7f413034
coennHenuit A. M. byrnepoa
Htoro no paznemny 3
Paznea 2. YrueBogopoasl
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2 bubmorexa HOK
' https://m.edsoo.ru/7f413034
29 HenpenenbHbie yrieBogopoab: 6 1 bubnuoteka [JOK
' AJIKCHBI, aJIKaJUCHBI, aJIKHHBI https://m.edso0.ru/7f413034
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 bubmorexa HOK
' https://m.edsoo0.ru/7f413034
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB 3 1 bubnmnoreka [JOK
' U HX nepepadboTka https://m.edsoo0.ru/7f413034
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Cnuptsl. @enon 3 brbmorexa HOK
32 Anpaeruasl. KapOoOHOBBIE KUCTOTHI. 7 1 bubmuoreka [JOK
' Cnoxwubie 2(hUpPbI https://m.edsoo.ru/7f413034
bubmuoreka [JOK
3.3 YTaeBOEI 3 2 https://m.edsoo.ru/7f413034



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

Wroro no pazueny 13
Paznen 4. A3oTcoep:kaniie Oprannyeckue coenHeHns

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 bubamorexa LIOK

https://m.edsoo.ru/7f413034

Hroro mo pazueny 3
Pa3zgea S. BbicokoMOJIeKY/IsIpHBbIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2 ﬁggg?lﬁéezasgﬁljﬁ 413034
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

11 KJIACC

KoandecTBo yacoB JIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uudpossbie)
Ne n/mm OpPOrpaMMBI Beero KOHTpﬁOJIbHLIe HpaKTﬁuquKne 06pa30BATETbHBIE
padoThI padoThI pecypes
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. Ilepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 3 bu6nmorexa LIOK
' XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/7f4159f6
MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubmmoreka [JOK
' BEILIECTB https://m.edso0.ru/7f4159f6
bubnuoreka [{OK
1.3 KHMHHCCKHC Peakiiu 6 1 1 https://m.edso0.ru/7f4159f6
Hroro no pazneny 13
Pa3nesa 2. Heoprannyeckasi XuMust
bu6mmoteka IIOK
2.1 Meraner 6 1 https://m.edso0.ru/7f4159f6
bu6nmnorexa LIOK
2.2 Hemeraner 9 1 1 https://m.edsoo.ru/7f4159f6
23 CBs13b HEOPraHMYECKUX U OPTaHUUYECKUX 5 bubnunorexa LIOK
' BEILIECTB https://m.edso0.ru/7f4159f6
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
bubnunorexa LIOK
3.1 KUMHS M KUSHD 4 https://m.edso0.ru/7f4159f6
Wroro no pazueny 4



https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6
https://m.edsoo.ru/7f4159f6

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

34




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne KoJsnyecTBO 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE

w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue wysenus o0pasoBaTejbHbIe

padoThI padoThI pecypcbl

L | <t sovmsmonene, pasonne ) Busmitorera LIOK

P https://m.eds00.ru/9184h457
3HAYCHUE

, | T e e | B LOK

A - V. byTIeposa, https://m.edsoo.ru/4c74baa7
OCHOBHBIC TTOJI0KCHUS
[IpencraBnenue o knaccuukanum
OpPraHUYECKUX BEIIECTB.

3 Homenknarypa 1 bubmmnoreka HOK
(cucTemaruyeckas) u https://m.edsoo.ru/d32178fb
TPUBUAIBHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOEHUE, 1 bubmmnoreka HOK
TOMOJIOTHUYECKHUH PsijT https://m.edsoo.ru/dbbea761

5 Mertan u 3TaH — npocTenme 1 bubnmnoreka HOK
MIPEJICTABUTENIN AJIKAHOB https://m.edsoo.ru/6edcc394

6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bu6nunorexa LIOK
CBOICTBa https://m.edsoo.ru/6b14aflc

7| mpocrerimme npercramrens ) BuSmaorexa LIOK

p pedt https://m.edsoo.ru/324d177c
AJIKCHOB
8 | dlongaemmemena mmsyemme | 1 . bu6morexa LIOK
s ya https://m.edsoo.ru/d6¢c45517
€ro CBOMCTBY
9 Ankanuensl. byranuen-1,3 u 1 but6mmoreka [IOK

MeTunoyraauen-1,3. [lonyuenue

https://m.edsoo.ru/437f83fa
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CUHTETUYECKOTO KayuyKa U
PE3UHbI

AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

bubnunorexa LIOK

10 ANCTHICH — TPOCTEH NI https://m.edsoo.ru/f25dffed
MIPEJCTABUTEINb AIKMHOB
11 Brruuciienus o ypaBHEHHIO bubnuorexa [JOK
XMMHUYECKON peaKiuu https://m.edsoo.ru/498fe87b
12 ApeHbl: 6EH3011 ¥ TOIYOII. bubnuoreka [IOK
TokcHuHOCTD apeHOB https://m.edsoo.ru/589d3ddd
13 FeJII{;:(I)/I ‘f Cgafn: Bl?ilﬁa JeKaITIX bubmorexa OK
irpagmf[q}fmi KJ’IaCIz:aM s - https://m.edsoo.ru/ba48c664
[IpupoHbIE HCTOUHUKHI
14 YIJIEBOJOPOIOB: IPUPOAHBIN ra3 U bubnmnoreka HOK
TIOITyTHBIE HETSAHBIE Ta3bl, HEPTH https://m.edsoo.ru/397c2d83
U IPOAYKTHI €€ mepepadoTKH
[TpupoHbIE HCTOUHUKHU
YIJIEBOAOPOJOB: IPUPOIAHBIN Ta3 U
15 NOTNyTHBIE HEPTSHbIE ra3bl, HEPTH EH@I_HOTeKa LIOK f
1 MPOMYKTEL €& TepepaboTK ttps://m.edsoo.ru/51fade52
16 KonTponsHas pabora no pazaeny bubnmnoreka HOK
«YTIIeBOAOPOIBD https://m.edsoo.ru/1b2bcldd
| e oo B LOK
Bonli)poﬁnaa AL ’ https://m.edsoo.ru/c21487e3
18 MHOroaroMHsbI€ CIIUPTHI: bubmuorexa [IOK
STUJICHTJIUKOJb U TIIULEPHH https://m.edsoo.ru/8f6435c8
DEeHOI: CTPOCHUE MOJIEKYJIBI, Bubmorexa [IOK
19 (bu3nUecKre 1 XUMUYIECKHE

CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/5126bcbe
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20 Anpaerunsl: GopMambaeTU U bubnmoreka [JOK
areranpaerua. AueTod https://m.edsoo.ru/e34544ec

| e e B 10K

' https://m.edsoo.ru/b4e183c2
MypaBbUHAS U YKCYCHas
[IpakTuueckas Ta No 2.
22 «éﬁbﬁCng520$§§§a§iinHoﬁ bubmorexa LIOK
https://m.edso0.ru/6c86242e
KHCIIOTBD»
23| sncnorn, xa mpeseramens Bu6morera LIOK
’ https://m.edsoo.ru/fe622475
BBICIIUX KapOOHOBBIX KHCIIOT
TR — BuGmorera LIOK
4 ’ https://m.edso0.ru/c1685d61
neicTBre
CnoxHble 3¢pupbl Kak

o5 MIPOU3BO/IHBIE KapOOHOBBIX bubmuoteka [IOK
KUCJIOT. ['MIpOITN3 CI0KHBIX https://m.edsoo.ru/fbb68558
3¢upoB

26 XKupsl: runpoan3, NpuMEHEHHe, bubnmnoreka [HOK
Ononornyeckas poib JKUPOB https://m.edsoo.ru/399f1ca8
YTrieBoasl: COCTaB,

27 kiaccuukanys. Baxneitmne bubnmnoreka HOK
MIPEICTaBUTENH: TIIFOK03a, https://m.edso0.ru/3c527eb8
¢bpykTo3a, caxaposa

8 Kpaxman u nemironosa kak bubmuorexa [IOK
MPUPOJIHBIE MTOJTUMEPbI https://m.edsoo.ru/d3aelc63
KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiiue Bubmuotexa LOK

29 OpPTraHUYECKUE COCTMHCHUS

Bcepocculickas nposepodHas
paborta

https://m.eds00.ru/16634947
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OOm1ast xapaKTepUCTHKA

30 a30TCOJIEPKAITUX OPTaHUYECKUX 1 bubnuorexa [JOK
coeaunenuii / Beepoccuiickas https://m.edsoo.ru/d543f4c6
IIpoBepoyHasi paboTa

) bubnmnoreka HOK

31 AMHHEL: MCTHIAMHH H aHHIIMH . https://m.edso0.ru/649533ea
AMUHOKHUCIIOTHI KaKk aM(OTepHbIe
OpPraHUYECKUE COCTUHEHUS, HX

32 OHMOJI0rMYecKOoe 3HaYCHHE. 1 bubnnorexa [JOK
[Mentuabl. benku kak npupoaHbIe https://m.edso0.ru/54732f28
BBICOKOMOJIEKYJISIPHBIE
COCTUHCHUS

B ocorovorexymp ) Bubmorera LIOK

N https://m.edsoo.ru/cec68ba7
COETMHEHU I
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX 1 bubnmnoreka HOK
coeauuennii. ITnactmaccel, https://m.eds00.ru/46729785
Kay4IyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

N Tema ypoka Kour I Aara 00
n/n Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEIbHbIC
padoThbI padoTbI pecypcbl
XUMHUYECKUH dJIEMEHT. ATOM.
1 DneKkTpoHHass KOHPUTyparus 1 bubsmorexa [IOK
https://m.edsoo.ru/d276bd7b
aTOMOB
[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
2 XUMHYECKHUX 31eMeHTOB /JI. . 1 bubmuoreka [{OK
MeneieeBa, ux CBSI3b C https://m.edso0.ru/143e2df7
COBPEMEHHOU TEOpHUEl CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUUYECKHX AJIEMEHTOB U
WX COSTUHEHHH 110 TPYIIaM |
3 HepI/IOLI[[aM. 3HaquI/I§ & 1 bubmmorexa HOK
https://m.edsoo.ru/9a519a98
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XAMUYECKUX 35emeHToB J[. 1.
MenpeneeBa B pa3BUTHU HAYKU
Crpoenue BeniecTBa. XuMHUUYECKast
4 CBSI3b, €€ BUAbI, MEXaHU3MBbI 1 but6mmoreka [IOK
00pa30BaHMs KOBAJIGHTHOM CBS3H. https://m.edsoo.ru/11edbb8f
Bonopoanas cBsizb
BanenTtHoCTb.
DJIEKTPOOTPHULIATEIBLHOCT.
5 CT@HZEB OIFI/I(E'IeHI/Iﬂ. BemecTBa 1 bubmorexa LIOK
https://m.edsoo.ru/1c7e4bad
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS
6 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 1 bubmmoreka [JOK

HUctunasie n KOJIJIOMOHBIC

https://m.edsoo.ru/f615e37b
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pactBopbl. MaccoBast 1oJist
BELIECTBA B paCTBOpE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

bubnunorexa LIOK

! Peneruccias cassb https://m.edsoo.ru/bbflfc12
HEOpPraHUYECKUX BEIIECTB,
Pa3IMYHbIX KJIACCOB
Knaccuukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
I Bubmioera LIOK
P HIECTE; https://m.edso0.ru/737884fd
COXPAHEHHUS U IPEBpAIICHUS
SHEPTUU MPU XUMUYECKUX
peakuusax
9 Ckopoctb peakiuu. O6paTuMele bubnnorexa [JOK
peakiuu. XMMUYECKOE pPaBHOBECHE https://m.edsoo.ru/1677f4be
10 E}g}iﬁgjleew:jnﬁiﬁi ggalzo OB Ha bubmorexa LHOK
P . P https://m.edso0.ru/e6327ff2
CKOPOCTh XUMUYECKOU PEaKIIUN»
DNeKTpoauTHYECKas JUCCOLMALUS.
[TonsiTne 0 BogOpOAHOM
11 nokazarene (pH) pactBopa. bubnnorexa [JOK
Peakuyu HOHHOIO OOMEHA. https://m.edsoo.ru/3234384a
I'anponu3 opraHUYEcKUux
HEOpPraHMYECKUX BEILECTB
OxucauTenpHo-
12 BOCCTAHOBUTEJIbHBIE PEAKIIUH. bu6muoreka [JOK
[TousiTHe 00 AMIEKTPOITH3e https://m.edsoo.ru/d19df513
pacIiIaBoB U pacTBOPOB COJIEH
13 KonTponbHas pabora no pazzaeny bubmuoreka [JOK
«TeopeTnyeckre OCHOBBI XUMHM) https://m.edsoo.ru/42a9681d
14 MerTabl, UX MOJ0XKECHUE B but6mmoreka [IOK

IIepuonuueckon cucreMe

https://m.edsoo.ru/3a6bf2a9
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XUMHUYECKUX dieMeHToR /1. M.
MenzeneeBa 1 0COOEHHOCTH
crpoenust aromoB. O0rme
¢u3HUecKre CBOIICTBA METAJLIOB

CIuraBel METANIOB.

bu6nmoreka [IOK

15 DEKTp OXHMITHECIIH DAL https://m.edsoo.ru/9ch465ac
HaIpsDKEHUH METaJlIOB
XYMUYECKHE CBOMCTBA BaXKHCHIITHIX
16 METaJUIOB (HATpUH, KaJIui, bubnnorexa [JOK
KaJIbIM, MarHHUM, aTFOMAHUI) U X https://m.edsoo.ru/4e8bc6fd
COETUHEHUN
17 XHUMHUYECKUE CBOWCTBA XpOMa, bubnunoreka LIOK
MEIU U UX COCAUHEHUN https://m.eds00.ru/2393964e
18 XUMUYeCcKre CBOMCTBA IIUHKA, bu6nmorexa LIOK
Kejle3a M UX COeIUHEHNH https://m.edso0.ru/2e9896ea
ITpakTryeckas padora Ne 2.
19 "PPGHIGHI/IZCBKCHI;p?/I(I)VIeHJ:aHLHHX bubmorexa LHOK
o https://m.edso0.ru/41538b94
3a7a4 1o TemMe «MeTaib»
HemeTamnel, UX MMOJI0KEHUE B
20 | amemconsm snemenron I, H Buoterca LIOK
o https://m.edsoo.ru/d14bd5a6
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB
dusnyeckue CBOMCTBA HEMETAJIJIOB.
21 AnnoTponusi HeMeTaJlIoB (Ha bubmuoreka [IOK
pUMepe KHUCIOpO/a, CepHl, https://m.edsoo.ru/41a85f4f
docdopa u yrnepoaa)
29 XHUMUYECKUE CBOKMCTBA TAJIOTEHOB, but6mmoreka [IOK
Cepbl M UX COSIMHEHHM https://m.edsoo.ru/e6735ca4
23 XHUMHUYECKHE CBOMCTBA a30Ta, bubnunoreka LIOK

dbochopa u UxX coeTMHCHUI

https://m.edsoo.ru/e359a2eb
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XUMHUYECKHE CBOMCTBA YIJIEPOa, bubnunorexa LIOK

24 N .

KPEMHHS U MX COCIUHCHHIM https://m.edsoo.ru/ef3a5687

o5 [IpumeneHnne BaKHEUIINX bubnuorexa [JOK
HEMETAJJIOB M UX COEIMHEHMI https://m.edsoo.ru/e232a911
O0001IeHrEe B CUCTEMATH3aIUs
3HaHUi 110 TeMe «HemMeTaib.

26 Breruucienus mo ypaBHeHUSIM bubsmorexa [IOK

. https://m.edso0.ru/539f71b8
XUMHYECKHUX PEAKIHHA U
TEPMOXHUMHYECCKUE PACUETHI
ITpakTHueckas Ta Ne 3.
27 «II)):IHSHI/IGCCBIE:CHpeallfl/l(;v[:HJIainHX bubmorexa LLOK
" " https://m.edsoo.ru/d93381a5
3ama4d o teme "Hemeramsr'»

28 KonTponbHas padoTa no temam Bu6moteka [JOK
«Meramsl» u «HemeTamibm https://m.edsoo.ru/842abce9
Heopraunuueckue u opraHundecKue

29 KI/ICJ‘IPOTBI. HeOpFaHI/I‘lI;CKI/Ie u bubmorexa [OK

https://m.edsoo.ru/d9ddcc76

OpPraHWYECKHUE OCHOBAHUS

AmMdoTepHbIe HeopraHU4eCcKHue u

OpraHMYECKHUE COCTUHEHUS.

30 FIZ‘HCTI/ILIGCKa}I CBH?B bubmorexa [IOK

https://m.edsoo.ru/9c4d7af9

HEOPTaHMYECKUX M OPraHUICCKIX

BEIIIECTB

Poib xuMun B 00ecrieueHUH

31 AKOJIOTUYECKOM, SJHEPreTUIECKON U bubnuoteka [JOK
MUIIEBOW OE30MaCHOCTH, Pa3BUTHHU https://m.edso0.ru/9173971d
M€ TUITHHEI
[IpencraBnenust 06 oOmUX
Hay4HbIX MPHUHIMIAX bu6muoreka [JOK

32 )

MPOMBIIIJICHHOTO TTOJTY4eHHs https://m.edsoo.ru/bcal6d6f
Ba)KHEHIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U but6mmoreka [IOK

MaTepUaJIOB

https://m.edsoo.ru/7ccc2b22
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34 XUMHS ¥ 3J0POBbE YEIIOBEKA

bubnunorexa LIOK
https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUU B [O3HAHUU
SBIIGHUW TPUPOABI, B (OPMHUPOBAHUU MBINUICHHS W KYJIBTYpPHI
JUYHOCTH, €€ (PYHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBbIO M IPUPOJAHOM Cpeie

1.2

Brnanenue cucreMoll XUMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloINe HOHATHS (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIIEHHs, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
GyHKUMOHANbHAS ~ TpyIIa, paJukal, HW30MEpHs, H30MEpBHI,
TOMOJIOTHUYECKUI psil, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- H
a30TCO/EpIKaIlUe COEAMHEHUs, OMOJIOIMYECKU AKTHBHBIE BELIECTBA
(YyraeBogpl, XKHUpHI, OEJIKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs
XMMUYECKOIr0 cTpoeHHs opraHudeckux BemectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SI3bIK XUMHH, (aKTOJIOTHYECKUE
CBEIEHUS O CBOMCTBAaX, COCTaBe, IIOJYYCHHMH U O€30MacHOM
UCIOJIb30BaHUN BaKHEHUIIMX HEOPraHMYECKMX M OpraHMYeCKUX
BEIIECTB B OBITY U NPAKTUYECKOH JIeSTETbHOCTH YelloBeKa

1.3

1.4

ChopMUpOBaHHOCT YMEHHUH BBIABIATH XapaKTE€PHblEe MPU3HAKU
MOHATUM,  YCTAHAaBIMBATh WX  B3aWMOCBS3b,  HCIOJIB30BAThH
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U
IIPEBPAILECHUI OPTraHUYECKUX COCIUHEHUIN

c(hOpMUPOBAHHOCTh YMEHUM UCTIOIH30BATh XUMUUYECKYIO CHMBOJIUKY
IUTSL COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKUX BEIIECTB W ypaBHEHUM
XUMHYECKUX  peaklud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpraHN4Y€CKUX BCHICCTB I MHIUIIOCTpallkM HMX XHMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

1.5

ChopMHPOBAaHHOCT, YMEHHI yCTaHABIMBATh IPUHAICKHOCTD
U3yYEHHBIX OPTaHMYECKHX BEIIECTB 0 MX COCTABY M CTPOEHHIO K
onpenenéHHOMy Kiaccy (Tpyrmme) coeauHeHH (YrieBOIOpOIH,
KHCIIOPOJT M a30TCOAEPXAIINE COCAWHECHUS, BHICOKOMOJIEKYIISPHBIC
COCMIMHCHHUA), JaBaTb MM Ha3BaHUS [0 CHCTEMaTHYCCKON
nomenkiarype (IUPAC)

ChopMHPOBAaHHOCTH YMEHUS ONPENETATh BBl XUMHUYECKOMN CBSI3U B
OpPraHUYECKUX COETMHEHUSIX (OJMHAPHBIE U KpaTHBIE)

1.6

CdopMupoBaHHOCTh YMEHHUS MPHUMEHSTH: TOJOXKEHHUS TEOPUH
CTpOEHUs oprannyeckux BemniectB A.M. bytiepoBa st 00bsiICHEHUS




3aBHCUMOCTH CBOMCTB BEUIECTB OT MUX COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHHsI MACChl BEIIECCTB

VYraesomopoasl.  Kucnoponcoxaepxkamme ¥ a30TCOIEpIKaIINC
OpraHU4ecKue CoeIMHEHMs. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

2.1

2.2

2.3

2.4

CdopmMupoBaHHOCTb YMEHUIl TPUBOJIUTH TpPUBUAJIbHBIC HA3BAHUS
OT/ICJIbHBIX OPTaHMYECKUX BEIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
STUJICHTJIMKOJb, TJIUUEPUH, (eHoN, (popmanbierus, aueTalbIeru/,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTA, III0K03a, (PyKTo3a, Kpaxmai, LeJUIi0J03a,
TJTUIIH)

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
$U3MYECKHe W XUMUYECKHE CBOWCTBA THUIUYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH, STUJIECH,
NpOMWiIeH, auetuieH, OyramueH-1,3, merunOyraauen-1,3, OeHzom,
METaHOJI, TAHOJ, STHJICHTJINKOJIb, TIHIEPUH, ()EHOJI, alleTAIbICTH]I,
MypaBbUHAas M YKCYCHas KHCIOTHI, TJIF0OKO3a, Kpaxmal, LEeJIi0o03a,
aMUHOYKCYCHasi KUCJIOTa)

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIY TUIUYHBIMU  [PEACTABUTEISIMM  PA3JIUYHBIX  KJIACCOB
OPraHUYeCKUX BEILIECTB YPaBHEHUSAMHU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIINHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT

ChopMUpOBaHHOCTH ~ YMEHHUS  XapakTepHU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTroJib), CIOCOObI
UX TepepabOTKH W  MPAKTUICCKOEC TPHUMEHEHHE TIPOJIYKTOB
nepepadoTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHUCTEMOW 3HAaHUU 00
OCHOBHBIX METOJ[aX HAYYHOTO TO3HAHUS, MCIOJIb3YEMbIX B XUMHHU
IpU M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHue,
W3MEPEHHE,  OKCIIEPUMEHT,  MOJIEIMPOBAHUE),  HCIOJIH30BaTh
CHUCTEeMHBIE XUMHUYECKHE 3HAHUA I TPUHATHS pEIIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

3.2

3.3

3.4

CdopMupoBaHHOCTh yMEHHUU COONIOAATH MpPaBUIA TOIH30BAHUS
XUMUYECKON TMOCYION U JIa0OpaTOpPHBIM OOOpPYIAOBaHUEM, a TaKXKE
MpaBuJia OOpAIeHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITHSIMHU
10 BBIMIOJHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OTMBITOB

ChopMupoBaHHOCT, ~ YMEHMH  IJIAHUPOBaTb U BBIIOJHATH
XUMHUYECKHM SKCIIEpUMEHT (TpeBpalleHrs OpraHMYeCKHUX BEIIEeCTB
IIPU HArpeBaHUHM, IIOJyYCHHE OTUJICHA U HU3YYCHUE €r0 CBOMCTB,
KAUECTBEHHBIC pEaKIUM OPraHWYECKHX BEIIECTB, JEHATypalus
O€JIKOB NP HArpeBaHUH, [IBETHBIE pEaKIIUN OEIKOB) B COOTBETCTBUHU
C TpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU OOPAILLIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM OOOPYAOBAaHHEM; NPEACTABIATh PE3yIbTaThl
XUMHYECKOTO 3KclepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakUui U (GopMyIupoBaTh BHIBOJBI Ha OCHOBE
3TUX PE3yJIbTaTOB

ChopMUpOBaHHOCT, ~ YMEHMH  HPOBOJUTH  BBIYUCIEHUS IO
XMMHUYECKUM YpaBHEHHsIM (Macchl, 00béMa, KOJTUYECTBA HCXOTHOTO




3.5

3.6

11 KUIIACC

Kox
MPOBEPSAEMOro
pe3yJbTara

1

BEleCTBa WJIM MPOAYKTAa peaklUHd MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIECTB WU MPOAYKTOB PEAKIIUH)

CdopmupoBanHOCTH yMEHUH KPUTHYECKU aHaJIU3UupPOBaTh
XUMHYECKYI0 HH(pOpMaIuio, MoJy4aeMyr W3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoii nH(MoOpManuu, ceTh IHTEpHET U Apyrue)

CdopMupoBaHHOCTH yYMEHUH COOOATh MpaBWIIA 3KOJIOTHYCCKU
1[e1ecCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B
LEIAX COXPAaHEHUS CBOErO 3J0pPOBbS U OKPYKAIOUICH IPUPOAHOU
Cpellbl, OCO3HABATh OMACHOCTh BO3JCWUCTBUS HA >KUBBIE OPraHU3MBbI
OTIpe/IeIEHHBIX OPraHMYECKUX BEIIECTB, HOHUMAsi CMBICT ITOKa3aTels
I[TIK (mpenenbHO AONMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHUS M MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

11

1.2

Bnanenue cucremMoil XMMHMYECKMX 3HAHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJJIEMEHT, aToOM,
JNIEKTPOHHAsT 000JI0YKa aroma, S-, p-, 0-3JEeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHCIICHHS, XUMHUYECKas CBS3b, MOIIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, KPHUCTAUIMYECKAsi PEHIETKA, THUIBI XUMHUYECKUX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- u
SH/I0TEPMHUYECKUE, pEaKI[UH HOHHOTO 0OMEHa), pacTBOP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIIUTUYECKAs JUCCOLMALIMS, OKHUCIUTEND,
BOCCTAaHOBUTCIIb, CKOPOCTDH XUMHYIECKOM PCaKkinn, XHUMHUYCCKOC
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIEKTPOIUTHYECKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPraHUMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON EATEIbHOCTH YEI0BEKa

ChopMupoBaHHOCTh YMEHUH BBIABISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSA3b H3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA TPHU OIHMCAHUH CTPOEHUS M CBOMCTB HEOPTraHWYECKHUX
BEILECTB U MX IPEBPALICHUN; BBIABIATh B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU IPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMM METOJIaMH HAY4YHOI'O IO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHMH (HaOmoJeHue, H3MepeHHe, SKCIIEPHUMEHT,
MOJIETUPOBAHUE)

14

ChopMHUpPOBAaHHOCTh, YMEHUHN OMPENEATh BAJEHTHOCTh W CTENEHb
OKHCIICHUSI XMUMHUYECKMX DJJEMEHTOB B COCIMHEHUSAX PA3JIUYHOTO
COCTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBWJICHTHAs, HWOHHAs,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COEIMHEHUSIX, TUIl KPUCTAINIMYECKON




1.5

PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHASI, HOHHAS,
MeTaJUTM4ecKas)

ChopMupoBaHHOCTh YMEHHI OMPEACIATH XapaKTep CPEIbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCITMHCHUN

1.6

ChopMUpOBaHHOCTh YMEHHS KIacCHU(DUIUPOBATh XUMHUYECKHUE
pEeaKuy MO Pa3IMYHBIM MPU3HAKAM (YUCITY H COCTaBY PearupyronInx
BEIIECTB, TEIIOBOMY 3((deKTy peaknuu, H3MCHEHUIO CTeIeHEeH
OKHUCJICHUS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHUIO
KaTaJIn3aTopa)

1.7

1.8

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHHUS peaKIUi
pPa3IMYHBIX THUIIOB, INOJHBIE M COKpALIEHHBIE YpPaBHEHMS pPEaKLMi
MOHHOTO OOMEHa, yYUTBIBAsl YCIOBHMs, NPH KOTOPBIX 3TH PEaAKLUU
UIYT 10 KOHIA

CdopmupoBaHHOCTH yMEHUHN IIPOBOJIUTH peakuuu,
MOJITBEPKAAOLIHE Ka4eCTBEHHBII coCTaB pa3IUYHbIX
HEOpPraHMYECKHUX BEUIECTB, pPAclO3HaBaTh OIBITHBIM INYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB

1.9

1.10

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEILHO-
BOCCTAHOBUTEIIBHBIX  peaKIui MIOCPEIICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKlnid

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOHN peaklnu OT Pa3jiNdHbIX (haKTOpPOB

111

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBHS
(mpunnun Jle Hlatensbe)

O6u1a51 1 HCOPraHU4YCCKasA XUMHA

2.1

2.2

2.3

2.4

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch [leprogmdeckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOIIYIO, OOBSCHUTENBHYI0O W  IPOTHOCTHYECKYIO
byHKIIIT

ChopMupoBaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX DJIEMEHTOB |4  mepuonoB
[Tepuonnueckon CHUCTEMBbl  XHMHYECKHX  DIIEMEHTOB JI..
MemieneeBa, UCIONIB3Ys MOHITHS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIIN,
«QHEPreTUYECKNe YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHYECKHUX DJIEMEHTOB W MX COCIMHEHUW MO MEPUoaaM U
rpynnam [lepronnueckoi CHUCTEMBI XMMHUYECKHUX 3jieMeHTOB J[.U.
Menneneena

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  pa3IMYHBIX
KJIACCOB, MOATBEPK/1aTh CYIIIECTBOBAHUE T€HETUYECKOU CBS3U MEXIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOLIBIO  YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil

ChopMHUpOBaHHOCTE YMEHHH yCTaHABIMBATh IPHUHAICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO MX COCTABY K OMPEIeNIEHHOMY KIacCy
(rpymnme) coenruHeHuH (TIPOCThIE BEIIECTBA — METAIIBI M HEMETAJIIBI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COIIH )




2.5

2.6

2.7

2.8

ChopMupoBaHHOCTh YMEHHH MCIIOJIB30BAaTh XHMUYECKYIO0 CHMBOJIUKY
JUISE  COCTaBJICHUS (OpPMYJT BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknuii, cuctematnyeckyro HoMeHkIaTypy (IlUPAC) u TpuBnanbHbie
Ha3BaHWs OTNEIBHBIX HEOPTaHWYECKUX BEIISCTB (yrapHbld Tas,
YIJIGKHCIIBIN Ta3, aMMHUaK, raméHas W3BECTh, HEramcéHas W3BECTb,
MUTHEBAS COJIA, ITUPUT U JPYTHE)

ChopMupoBaHHOCTh YMEHHI XapaKTEepPHU30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEHIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPKAAThH CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKTY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  ITIOMOIIBIO  ypaBHEHHH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHNA

ChopMupOBaHHOCTH ~ YMEHHMH  IUIAHUPOBaTb M BBIOJHSATH
XUMHYECKHI SKCIEepUMEHT (pa3lioKeHHe IEepOKCHIa BOJOpOJa B
MIPUCYTCTBUU KaTaIM3aTOPa, ONIPEACIICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMOUIBI0 YHHMBEPCAIBHOIO WHJMKATOPA, BIUSHHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW PpEaKIUH, PEaKIH HOHHOTO
oOMeHa, KaueCTBEHHbIEC peakINK Ha cynbdar-, kKapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATUOH aMMOHHUS, PEICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4
o Temam «Metael» U «HemeTansab») B COOTBETCTBUU C MPAaBUIIAMH
TEXHUKH O€30MacHOCTH TMpH OOpalIeHWH C BEIEeCTBAMU H
nabopaTopHbBIM  O0OpYyIOBaHMEM;  MPEACTABIATh  PE3YNIbTAThI
XUMHUYECKOIO JKCIIepUMEHTa B  (QopMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuil U (GopMynupoBaTh BBHIBOABI Ha OCHOBE
9TUX Pe3yIbTaTOB

ChopMUpOBaHHOCT, yMEHHUH COOIOATh TMpaBWjIa TOJb30BaHUS
XUMHYECKON TMOCYIONH M J1abopaTOPHBIM OOOpPYIOBaHHEM, a TaKXKe
ImpaBujia 06paHleHI/I$I C B€IECCTBAMHU B COOTBECTCTBUU C MHCTPYKIUAMU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

2.9

3.1

CpopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE MTPOMBIIIJIEHHOTO MOJyYEHUsI CEpHOU
KHCJIOTBI, aMMHUaKa, a Takke c()OPMHUPOBAHHOCTH IMPEACTABICHUIN 00
OOIMX HayyHbIX MPHHLOMIAX M SKOJIOTMYECKHX MpolieMax
XUMHUYECKOT0 IPOU3BOICTBA

XUMHUA U KU3Hb. PacuéTrl

CpopMHUpOBAaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHbI MHpA, POJM XUMUU B TIO3HAHUU
SBJICHUA TIPUPOJLI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHATHHOW TPaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelieHusT TPaKTUYECKUX 3a7ad U OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOM cpesie

3.2

ChopMUpOBaHHOCTH ~ yYMEHHH  KPUTHYECKH  aHAJTU3UPOBAThH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHKALIUH, ceTh VIHTEpHET U Apyrue)

3.3

3.4

ChopmupoBaHHOCTE YMEHUW COONIOIATh MpaBUja IKOJIOTHUECKU
1enecoo0pa3Horo MoBeAEHUS] B OBITY U TPYAOBOM JAESITEIbHOCTH B
LENSAX COXPAHEHUs CBOETO 3J0POBbSI M OKPYXKAIOIIEW MPUPOJAHOU
Cpenbl

OCOBHaBaTB OIIACHOCTb BOBIIGfICTBPISI Ha JKHUBBIC OpFaHI/I3MBI
ONpeAeNEHHbIX BEIIECTB, MNOHWUMAs cMbica Tnokazarens [IJIK,




3.5

MOSICHATH Ha IPUMEPax CocoObl YMEHBIICHUS U IPEOTBPALLICHHS] UX
BpPEHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa

ChopMUpOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYMCICHUS  C
WCIIOIb30BAHUEM IOHATHUSL «MacCOBasl JOJI BEUIECTBA B PAaCTBOPE»,
O0OBEMHBIX OTHOLICHUH Ta3oB NMPH XUMHYECKHX PEAKIHUSIX, MacChl
BelIeCTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIIMU BEILECTB,
TEIUIOBOTO A (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, IIPEBPALICHUS U COXPAaHEHUS DHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COMePKAHUSA

1

11

1.2

13

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

[Ipenmer opraHnyYecKOl XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BELIECTB W MaTepuayioB. Teopusi CTPOEHUS OpPraHuYecKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

CtpykTypHble (OpMYJIbl OpPraHUYECKUX BeliecTB. ['oMomorus, u3zoMepusi.
XuMudeckasi CBs3b B OPraHMYECKHX COCIWHEHUSX — OJUHApHbIE M KPaTHBIC
cs3u. [Ipencrasienne o KiaccuGuKauy OPraHuIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE
Ha3BaHMsI BAKHEHIIINX PECTaBUTENEH KJIacCOB OPraHMUECKUX BEIIECTB

Yri1eBo10pOBI

2.1

2.2

2.3

2.4

ANKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHHs] U TOPEHHUs), HaXOXKICHUWE B TNPUPOAE, IMOIyuYeHHE U
IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AJKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpATAllMM, OKHUCICHUA U
MOJINMEPH3AIUH ), TOJyYE€HUE U IPUMEHEHUE

Anxaguensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyueHre cHHTETHYECKOTO
KaydyKa U pe3UHbI

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUN Psl. AIIETHIICH —
MPOCTEHIINIA TMPEACTaBUTENh AIKHHOB: COCTaB, CTpOCHHE, (PHU3UYECKHE H
XUMUYECKHE  CBOMCTBAa  (peakmwu  THAPUPOBAHUSA, TaJOTCHUPOBAHUA,
TUpaTaliu, TOPeHHUsI ), TOJTy4eHHe U TPUMEHEHHE

2.5

2.6

Apenbl. benson: cocrtaB, cTpoeHHe, (HU3MUECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuuy TaJOreHUPOBAHUS U HUTPOBAHUS), TOJIYyYEHHE U TNPUMEHEHHE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBA (peakuuu
raJIOrTeHUPOBAHNSA M HUTPOBAHUS), MOJy4yeHUE W NpuMeHeHHe. TOKCHMYHOCTh
apeHoB. I'eHeTnueckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, IMPHUHAIEKANIMMHU K
pa3INYHBIM KJaccam

[IpuponHblE WCTOYHUKHM yriaeBoAOpoAoB. [IpuponHbII ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOs! nepepaboTku HepTH:
MepPEroHKa, KPEKUHT (TEPMHUYECKHH, KaTaJTuTHYeCKW), mupoaus. [IpomaykTsl




3.1

nepepaboTku He(TH, X MPUMEHEHHUE B IPOMBIIINICHHOCTH U B ObITY. KaMeHHBII
yroJib U IPOAYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiue opraHn4ecKkue CoeAMHEHNS

IIpenenbHble  OAHOATOMHBIE CHOMPTHL. MeETaHON MW 3TAHON: CTPOEHUE,
¢du3nuecKkue U XMMHUYECKHE CBOMCTBAa (peaklUWU C aKTHUBHBIMU METaJUIaMU,
raJJor€HOBOJIOPO/IAMH, T'OpPEHUE), MpUMEHEHHE. BoaoponHbIE CBSA3M MEXITY
MOJIEKYJIaMH CITUPTOB. [/[eficTBHE METaHOJIa ¥ 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHbIE CIUPTHL. DTUIICHIJIMKONb U TIHULIEPHH: CTPOEHHE, (PH3NUECKUE
U XMMHUYECKHE CBOMCTBAa (B3aUMOJAEWCTBHE CO IIEIOYHBIMU METaJIaMH,
KauecTBEHHAasl peaklMsi Ha MHOIOATOMHbIE CHUPTHI). [leiicTBUe HAa OpraHusm
yenoBeka. [ [pumeHenue rimuepruHa u STUICHIITUKOIS

3.2

3.3

3.4

@deHoi: CTpOeHHE MOJIEKYNbl, (U3MYecKHe M XHUMHYECKHE CBOMWCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anbreruapl 1 KeToHbl. @OpManbIeru, aleTaibAeru]l: CTpoeHne, Hu3ndecKue
U XUMHYECKHME CBOICTBa (peakUMM OKHUCIEHMS U BOCCTaHOBJICHUS,
KAaueCTBEHHbIE PEAKIINH), IOJyUYEHUE U IPUMEHEHHE

OHOOCHOBHBIE IpeJieNIbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAs U yKCyCHast
KHUCJIOTBI: CTpOeHHE, (PU3MUYecKre ¥ XUMHUYECKHEe CBOWCTBA (CBOMCTBa, 0OmIMe
IUIS KJlacca KHCIOT, peakuusi STepuduKanuu), MONTyYeHHE W INPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTAaBUTENHN BBICIINX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOILEE JeHCTBHE

3.5

CroxHble 3QUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas posib
KHUPOB

3.6

VYraeBojsl: cocTaB, Kiaccuukanus yrieBogoB (MOHO-, 1U- U MOJHCAXapU/IbI).
I'moko3a — mpocTeimnii MOHOCaxapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJIbI,
¢usnyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHUAOM
menu(ll), okucieHume ammmayHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHUE TIIIOKO3bI), HAX0X/IEHUE B MPUPOJIE, TPUMEHEHHUE,
ouosornueckas posb. Porocunre3. OpykTo3a Kak U30Mep TIoKo3bl. Kpaxman
U LEJUII0JI03a KaK NMpUpoAHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnyeckue U XUMHUYECKHE CBOMCTBA Kpaxmana (THIpOIM3, KaueCTBEHHas
peakIys C HOJIOM)

A30Tcozlep>i<amne OpraHn4eCKuC COCANHCHU A

4.1

4.2

5.1

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnuecKkue coeauHeHus. duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe rmiuHa). buomornueckoe
3Ha4Y€HHE aMUHOKHUCIOT. [lenTusl

benku kak mnpHUpOAHBIE BBICOKOMOJIEKYNSpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS U TPeTHUYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBAa OENKOB:
TUIPOJIN3, ACHATypalus, KaYeCTBEHHbIE peaklluy Ha OeIKu
BricokoMoneKysipHble COSMHEHMS

OCHOBHbBIE TIOHSITUSL XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MIOJINMEP,  CTPYKTYPHOE  3BEHO, CTENEHb MOJUMEPHU3ALMM,  CPEIHSAA
MoJieKyisipHass Mmacca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI — NOJMMEPU3ALIMsI U TOJIMKOHACHCALINS

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M HX IPEBpalllCHUN:
O3HaKOMJIEHHE C oOpa3namMu TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KaydyykoB. [loayyeHre CHHTETHYECKOrO KayuyKa U pe3UHbI




11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

1.2

XuMu4ecKkui anemMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAS 000JI0YKA.
DHepreTUyYecKre ypoBHH, OyPOBHUA. ATOMHBIC OpOUTAIIH, S-, P-, 0-3JICMEHTHI.
OcoOeHHOCTH pacnpeziesieHus JIEKTPOHOB MO0 OPOUTAISIM B aTOMaXxX 3JI€MEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

Ilepnonnueckuil 3akoH u lleprogmyeckas cucreMa XMMHYECKUX DJIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOAUYECKOr0 3akoHa U [leproanyueckoil cuCTeMbl
XUMU4eCcKux d1eMeHToB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMblX MMM IPOCTBIX M CIIOXHBIX BEIIECTB I10 I'pyNNaM U IEPUOJAM.
3HaueHUe NEepUOINYECKOro 3aKOHA B Pa3BUTHH HAYKH

1.3

Crpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIbI XUMHUYECKOW CBS3H
(koBajsiIcHTHasl HETOJSApHAsS W TMOJsApHass, WOHHAs, MeTauimueckas). HoHbI:
KaTHOHBl M aHUOHBL. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOW XHMHYECKOM
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTB. aﬂeKTpOOTpI/IHaTCHBHOCTB. CreneHbp OKUCIICHUS

1.5

BemiectBa MONEKyYISIpPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH OCTOSIHCTBA
cocTaBa BelleCcTBa. THUIblI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT THUMA KpUCTAUIMYEeCKOM pemérku. IloHsaTHe o aucnepcHbIX
cuctemax. VIcTuHHBIE U KOJUIOWJHBIE pacTBOpbl. MaccoBasi J10Js1 BEILLIECTBA B
pacTBope

1.6

1.7

1.8

Knaccudpukanus HEOPraHUYECKUX COCIMHEHHM. Homenkiarypa
HEOPraHNYECKHUX BEIECTB

Xumuueckass — peakuus.  Knaccupukauus — XMMHYECKMX — peakuud B
HEOPraHMYECKON U OPraHMYECKON XMMHH. 3aKOH COXPAaHEHUsI MacChl BEILIECTB,
3aKOH COXPAaHEHUS U NPEBPALLECHUS SJHEPIUHU IIPU XUMUYECKHUX PEaKLUIX

CKOpOCTB pCaKknuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (I)aI(TOpOB

1.9

1.10

1.11

2.1

OOpatumMble peakiuu. XUMUYeckoe paBHOBecue. (akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponuTnueckas auccounanus. CuiibHble U crnadble ekTponuThl. Cpena
BOJHBIX PpAacTBOPOB BEIIECTB: KHUCJAs, HEWTpaibHas, MLiego4Has. Peaxnuun
HMOHHOr0 0OMeHa

OKHCIHATENEHO-BOCCTAHOBHUTEBHBIC PEAKIINN

Heoprannueckas xumus

Hemeramnst. [Tonoxxenne HemeTamuioB B [leproanyeckoit cucteMe XHMIYECKIX
anemenToB J[.U. MenneneeBa 1 0cCOOEHHOCTH CTpOEHHsI aTOMOB. PU3NUecKue
CBOICTBa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpHUMepe KHCIOopoja,
cepsl, pochopa u yrieposa)

2.2

XWMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajOre€HOB, CEphl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U UX  COCIAUHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKANTUX KUCIIOT, BOJOPOAHBIX coeAwHEeHHi). [IpuMeHeHHe
BXHEHIIINX HEMETAJJIOB M MX COSTMHEHHM

2.3

Meramnbl. [lonoxenue metaioB B Ilepuonnueckoid cUCTEME XUMHUYECKHX
anemeHToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHHMS AJIEKTPOHHBIX 000JI0UEK




2.4

2.5

aTomMoB MeTasutoB. O0mue ¢puznueckue cBorMcTBa MeTaIIOB. CIUTaBbI METAIIOB.
DNEKTPOXUMHUUECKHUN Psiji HAIIPSDKEHUH METaIIJIOB

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kaiauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, MEllb) U MX coenuHeHHi. OO0mme
cHocoObl Oy4YeHus: MeTauloB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMIHBIM
KJj1acCaM

XUMHA U )KU3Hb

3.1

Ponp xumum B 00€CICUEHHH 3KOJOTHYECKON, SHEPTEeTHYECKON M IHUIIEBOM
0€301acHOCTH, Pa3BUTUH MEIUIMHEI. [[OHATHE O Hay4YHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKITUN

3.2

3.3

[IpencraBienus 06 OOMMX HAYYHBIX MPUHIMIIAX TPOMBIIIIICHHOTO MOTY4YEeHUS
BOXKHEHINX BellecTB. YeloBeK B MHUpE BEIIECTB M MaTepHaiOB: BaKHEHIIUE
CTPOWTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepUalbl Ui JJICKTPOHUKH, HaHOMaTepuallbl, OPraHUYeCKue |
MUHEpaJIbHBIC YI00pEeHUs

XuMHUs ¥ 370pOBbE YENOBEKa: IpaBWJIa HCIOJIB30BAHUS JICKAPCTBEHHBIX
npenaparoB, INpaBuia O€30MAaCHOTO WCIIOIb30BAaHHS IIPEIapaToB OBITOBOM
XMWY B TIOBCEHEBHOM KHU3HH




YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

O.C. l'abpuensa, .I'. OctpoymoB, C.A. CnankoB. Yueonuk Xumus 10 kinacc. ba3osrii
YPOBEHb.

O.C. l'abpuensu, N.I'. OctpoymoB, C.A. CinankoB. Yueonuk Xumus 11 kimacc. bazoBbiid
YPOBEHb.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

["a6puensu O.C. KonrponbHble u ipoBepouHbie padboThl K yueOHuKy O.C. ['abpuensna «Xumus.
bazoBsiii ypoBens. 10 kimace»: yuedHoe mocodue/O.C. I'abpuensn, I1.H. Bepeskun, A.A.
VYmaxkosa u ap. — M. [poda.

['abpuensn O.C. KontponbsHble 1 TpoBepounbie padoTsl K yueouuky O.C. ['abpuensna «Xumus.
bazoBelit ypoBens. 11 knace»: yuebHoe nocooue/O.C. I'abpuensn, I1.H. bepeskun, A.A.
YmakoBa u ap. — M. JIpoda.

Metoauueckue pekomenaanuu k yueouuky O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos.
Xumus 10 kracc.

Metoauueckue pekomenaanuu k yueouuky O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos.
Xumus 11 kmacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK






