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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepabHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
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 MOJIX0/0B K pa3pab0oTKe MPOTpaMMBbI IO XUMUH, K OTIPEACIICHUIO 00IIel CTpaTeruu
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, COZep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIMX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacatoTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xummudeckoe oOpa3oBaHHEe OOy4yaroOIIMXCsl Ha YPOBHE CpEIHEro oOIuero
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 MAaTEpUAIbHOM JKU3HU OOILECTBA, a TaKKe C yuyéToM OOIIMX Lienell u
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIN3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOM KyabTypbhl. OHa BHOCHUT CBOHM BKJIal B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMIIEMON
4acTbl0 MUPOBOH KYJIBTYpbI, HEOOXOAMUMBIM YCIOBUEM YCIIEIIHOTO TPYAa U KM3HU KaXKIOTrO
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBl€Ha Ha pelleHHe [JI0OANbHBIX MPoOJieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOJOTUUECKOM O€30MacCHOCTH U OXPaHbl
3/10pOBbSL.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepxkanus KypcoB — «Opranndeckas xumus» U «OO0MIast 1 HeoOpraHudecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWHM Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX M 3JEKTPOHHBIX IMPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHWs TEepBOHAYATHHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIINEro oOpa3oBaHWs TEOPETUYECKHA MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKUX U METOJOJIOTMYECKUX TMO3HIIMIA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, paCKphIBalOT €€ poJib B TO3HABATEIBbHON 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 MpPoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nutane penienus 3aga4 BOCIUTAHUS, PA3BUTHS M COLIMATTU3ALIMN 00YYarOIIUXCS IPUHSTHIC
MporpaMMoOil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMmeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCANbHBIX Y4YEOHBIX NEUCTBUM, HMMeIoImuX 0a30Boe
3HAUYEHHWE IS Pa3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHS MpoOJieM, TMOWCKa, aHaiu3a |
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha YPOBHE CPETHETO 00IIeTr0 00pa30oBaHus, IPHU ONPEACTICHUN CONEPKATEIHPHOU XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJIeH H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHUW Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KJIIOUEBBIEC MOHSTHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
[IOHUMaHHME CYIIHOCTH JOCTYHHBIX OOOOIIEHUII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEeHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUIECKON U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTUKA eJIel U 3a/1a4 U3Y4eHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU NIPUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
0THaETCsl NPEANOYTEHUE PAKTUYECKON KOMIIOHEHTE COIep)KaHusl 00yUYeHUsl, OpPUCHTHPOBAHHOM
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HAaHUM, a (YHKIMOHAJIBLHOW TIPAMOTHOCTBIO, TO €CThb CHOCOOAMU U YMEHMSIMHU AaKTHMBHOI'O
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B PEATbHOM KU3HH ISl PELICHUS IPAKTUIECKUX 3a/1a4.

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

ajanTanus 00yJaroUuxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, POPMHUPOBAHUE
MHTEJUIEKTYaJ IbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K €amM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

dopmupoBaHHe Yy OO0YYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMIA),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUIOB JIEATEIBLHOCTH: PELICHHUS poOiIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
HO3UILUI HKOJIOTHUECKOW 0€30MacCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepKAHUS;

dbopmMupoBaHUE U pa3BUTHE Y 00YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aromuxcst yoOek IEHHOCTH B TyMaHUCTUYECKON HaPaBIEHHOCTH XUMUH,
e€ BaXHOW POJM B PEUICHWH TIOOAIBHBIX TPOOIEM paIMOHAIBFHOTO MPHPOIOOIB30BAHHMS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MTPHOOPETCHUS
OTIBITA MCIIOJIb30BAHMSI MOJTYYSHHBIX 3HAHUHN JUIS IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOnoMm muaHe cpeaHero oOmero oOpa3oBaHUs Y4eOHBIH MpeaMeT «XHUMUs»,
M3y4aeMblil Ha 6a30BOM YpOBHE, SIBIISIETCS 00s13aTENIbHBIM Y4€OHBIM NPEAMETOM.

OO11ee 4nCiio 4acoB, OTBEAECHHBIX Ul M3YYEHUS XUMHHU, Ha 0A30BOM YpOBHE CpPEIHEro
obmero oopazoBanus, coctaBisieT 68 yacon: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezemIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOll XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHUs BELIECTB U MX MPEBpAILCHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, NOIYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
IPOCTEHIINN MPECTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yrojb ¥ MPOIYKThI €ro nepepaboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




npuMeHeHrne. BoiopoiHbIe CBSA3M MEXIy MOJIEKYJIaMu CIIUPTOB. JleficTBHe MeTaHOIa U STaHOJIA
Ha OpraHu3M 4elloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKHMCICHHS W BOCCTAaHOBJIEHUS, KaueCTBEHHBIC PEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepudUKanuM), MoldydeHue M mnpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
Morolee JeiicTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. buonoruyeckas posib *KUPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa kak npupojHbie nonumepsl. CTpoeHue Kpaxmalia U LeJUTIOI03HI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakusi C HOJA0M).

OKcliepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHi: NpOBEJeHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmeau(ll)), MHOroaroMHBIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEICHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJ/IHOTO BEIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEaKIUn).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. Pu3nyeckue U XUMHUUECKHe
CBOWCTBAa AaMHUHOKHUCIOT (Ha MpuUMepe TIJUIMHA). buojoruueckoe 3Haue€HHUE aMHHOKHUCIIOT.
[TenTuae!.

benku kak mpupoJHBIE BBHICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TpeTU4YHasi CTpyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JIeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLeHUI: HaOIoIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HarpeBaHWM, IIBETHBIE
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHHUSsI

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUHN — MOJMMEPHU3aIIs U MOJIMKOHICHCAIINS.

OKcrepUMEeHTalbHbIE METO/Ibl U3YUYEHHUsl BELIECTB M MX MPEBPALCHUN: 03HAKOMIIEHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.



MexnpeameTHbIE CBSI3H.

Peanmm3zanmst MexXnpeaMETHBIX CBSA3EH MPU U3YYEHUHM OpraHudeckord xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, AIEKTPOH, MOJICKYJIa, JHEPTETHUECKUIH YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3MUECKUE BEIMYMHBI U €UHHIIBI UX
U3MEpPEHUSI.

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

['eorpadus: MuHepalbl, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTIAEMbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: HUIIEBbIC MPOAYKTHI, OCHOBBI PAI[HIOHAIBHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMHUECKUH dleMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNnoJisipHasl W TOJspHas, WOHHas, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AUCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknaTypa HeopraHnyeckux BEIIeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAIIECKAIIUX K PA3IIMUHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMS U IIPEBpAILEHUS
SHEPTUH MIPU XUMUYECKUX PEAKIHUIX.

CKopocTh peakinuu, €€ 3aBUCUMOCTb OT pasiuyHbIX (hakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIMAIOMIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTHdeckas aucconuanus. CumbHble W ciiadbie 37eKTpoiauThl. Cpena BOJTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.



OKCHEpUMEHTAJIHBIE METO/Abl M3YyYEHHUS! BEIIECTB M UX IPEBPAILEHUMN: JIEMOHCTpaLus
tabmun «llepuoguyeckas cuctema xumuueckux saemMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C INOMOUIbIO YHUBEPCAIBHOIO MHIMKATOPA, pEaKLuu
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas J0JI BEIIECTBAY.

Heoprannyeckas xumus

Hewmeramnsl. [lonoxenne HemetaiioB B Ileproanyueckoii cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJIOTpOIHS HEMETAIIOB (Ha MpUMepe KKCI0poa, cepsl, pocdopa u yriiepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meraios B [lepruoauyeckoi cucTeMe XUMUYECKUX 3J1EMEHTOB /.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEUIWX METAJUIOB (HATpPUHM, KaJlUid, KajblMid, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O6mme cnocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpPUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHI: H3ydeHUE
KOJUIeKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/ad,
HAOMO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUIPOKCUIA ATIOMHHMSI C pacTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KONMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEeBO 0e30macHoCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienus 06 0OIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIIEHHOTO MOTY4YE€HHUS BaXKHENUIIINX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAJIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPACcKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHus.

XvMHS U 3[I0pOBbE 4YeJIOBEKa: MpaBUjla HCIOJb30BAHUSA JIEKAPCTBEHHBIX IpPENaparos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHUYeCKOM XUMHUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01mure ecTecTBEeHHO-HAYUHBIC IOHSATHUS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CUHTE3, KJacCU(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJIEIHpPOBaHHE,
U3MEpPEHHUE, SABJICHHE.

O®uznka: Marepus, SHEprus, macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSTHUE BEIIeCTBa, GU3NYECKUE BEIIMYUHBI U €IMHULIBI X U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOcHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XMMH4eckast IpOMBIIIIICHHOCTh, METAJLTYPIHs, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nUIcBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IpoTrpaMM CpPEAHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS ITPEAMETA « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa30BaHUs BbIIEICHBI
CJEYIOLINE COCTABISAIOIINE:

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

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTUUYECKHUMH, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAaHCKOro OOIIEeCTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M MPaBUJIAMU TOBEICHHS, CIIOCOOCTBYIOIIMMHU MpOLIeccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOI'O CTAHOBJICHUS INYHOCTU 00YyYarOIINXCS.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPAKTUUECKON e TEIbHOCTH 00yUYaIOUINXCs 10 pean3aluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATEIILHOCTU MPH CO3JIaHUH y4eOHBIX MPOEKTOB,
pelieHny yueOHbBIX U IM03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €STEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHHsI K IPOIIECCy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOIO IPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHsSI HAyKH €CTh pe3yNbTaT JUIMTEIbHBIX HaOJI0AeHUl,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIEM aHAJIU3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CHOCOOHOCTH OIICHUBATh CUTYAIUH, CBA3aHHBIE C XMMUYECKUMU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTHA OLICHUBATh CBOE IIOBEJICHUE W IIOCTYIIKM CBOMX TOBAPHILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe3o0macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3HYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTMBHOIO 0€30MacHOro
IIOBEJICHUS B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIHOJEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJIEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENBCKOW JeSITEIbHOCTH,
0OLIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYrUX BUAAX NESTEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3aJa4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO NMPOQPEcCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHON TpaeKTOpUU 00pa3oBaHus, Oyaylien
npodeccuu u peanusauun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHUS NEUCTBUM, NMPUHOCSIIIMX BPEI OKPYXKAIOIIEH NPUPOIHOM CpEXE,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATENIBHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAHUSA CHENU(PUKA XUMHUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE INPUPOABI U YEJIIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEU M
pelIeHny nTpobiieM COXpaHEHUsl TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ATBHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUUECKOl, NHUIIEBOH M DKOJOTWYEecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecrevYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YiIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAHMS CYIIHOCTH METOJOB TO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS



aHanmu3a U OOBSACHEHMS SIBICHUH OKPYXAIOIIEr0o MHpa M MPOHCXOIAIINX B HEM H3MEHEHMH,
YMEHHUS ieaaTh 000CHOBaHHbIEC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOLIMXCS JaHHBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLIUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/la B Pa3JIMYHbIX cepax npodeccuoHaNnbHON AeATeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpemHero odmiero oopa3oBaHus BKIIOYAKOT:

3HAYUMBIC 1JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqafonmxca MCKIAUCHUIITIMHAPHBIC
(MeXMnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬁ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JPYTHE);

YHHUBEpCaIbHbIE yueOHbIe NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBbIE AEWCTBHUS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIIATUBHBIMHA Il@ﬁCTBI/I?[MH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHbIMH N03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpeIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUU UX JOCTUKECHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU I Knaccn(bmcaunn BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHHUSIMU;

CTPOUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)IG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH BBIBOABI U
3aKIJTFOYCHUSI;

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MOJIeINIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUI 3HaK (CUMBOJT) DJIEMEHTA,
xumMudeckas (GopMmyna, ypaBHEHHE XHMHUYECKOM peakluud — TPU PEIIeHuHd Y4eOHBIX
IMMO3HAaBATCJIbHBIX U MPAKTUYCCKUX 3a/ad, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA JI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHII;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IPOBaHI/ISI THIIOTESEI IO IMPOBEPKE MPABHUIBHOCTU BBICKA3bIBACMBIX CY)K}IGHI/II\/’I;



BJIAJCTh HABBIKAMH CAMOCTOSITEILHOIO IIJIAHWPOBAHUS M TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbLHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/IOB TO3HAHMSI.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (POPM IPEACTABICHUS, KPUTUUECKH OLIEHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(GopMynHupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METONAbI NPH IOMCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITIOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXIpeIMeTHbIe ((U3MUYEeCKne W MaTeMaTW4yecKHhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh MJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpPE3CHTAlel pe3yJbTaTOB MO3HABATEILHOM NEATENILHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peann3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIaCOBaHMSI MO3UIMNA B X0€ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIISATH CBOI IO3HABATEIbHYIO JIEATELHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHUU Y4YE€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH J€SITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLICHKH.

INMPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «OpraHudecKas XUMHUS OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUN IIpUpoALI, B @OpMHpOBaHI/II/I MBIIIJICHUA 1
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pemieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MIPUPOJHOM CpeliE;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYNIA, paauKajl, HU30MEpHs, W30MEphbl, TOMOJOTHYECKUH psI, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME 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; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYyYCHUH U 0€301IaCHOM UCTIOIb30BAHUH BAKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTH YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl 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 YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopodbl, KHUCIOPOJ UM a30TCOAEpXKAIUe  COEIUHEHMs, BBICOKOMOJIEKYISpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoi Homenkiatype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOIMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TJIHLEpPHUH, (EeHOJ, (OopMalbAeTH, aleTalbIeru, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIHUH);

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

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUS TEOPUU CTPOEHHUS OPTaHUYECKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHE CBOWCTBA THUIMYHBIX NIPEJICTABUTENIECH PA3IUYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, UeJI0I03a, AaMHUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI HX MEpPepadOTKH U MPAKTUUYECKOE MPUMEHEHUE
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 BEIIECTB WIIU MIPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, U3MEpeHHe, OHKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiia MOJIH30BAHUS XMMHUYECKON MOCYIOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPaBHUJIa 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHusl OpraHU4YEeCKUX BELIECTB IIPU HAarpeBaHUH, IOJYyYEHUE ITUIEHA U U3Y4YEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMHI OPraHUYECKUX BEIIECTB, IeHATypalys OeIKOB IPU HarpeBaHuH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKU O€30MACHOCTH MPH 00paIieHUn
C BeILIeCTBaMH U J1a0OPaTOpHBIM O00OPYIOBAaHHMEM, IMPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil unopmarnuu, UHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarolllel NPUPOJHOM cpenbl, 0OCO3HaBaThb ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokazarens [I/IK, mosicHaTe Ha
npuMepax crnocoObl YMEHBUICHHUSI M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HAa OpraHU3M
YeNIOBEKa;

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

JUTSL CJICTIBIX U CIIA0OBUISIINX 00y4arOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOCHH Kypca «O011as 1 HeOpraHuyeckas XUMHUsD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIH XMUMHH B TMO3HAHUU SIBICHUU MPUPOJBI, B HOPMHUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMON IS pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peaklliy, XUMUIECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
aucconuranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChbl BEUIECTB,
3aKOH COXPAHEHMS U TPEBPALLCHUS SHEPTUU NPH XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHHH W O€30MaCHOM HCIIOJIh30BAHUM BAKHEUININX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH JAEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKN TOHSATHH, YCTaHABIMBATH
UX B3aMMOCBSA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILIECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypaBHEHUH XHMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHMaigbHbIC Ha3BaHHUS OTJEIBbHBIX HEOPraHMYECKUX BellecTB (yrapHbld Tras,



YIJIEKUCIIBIN Ta3, aMMHUaK, raméHas M3BECTb, HETrall€Has W3BECTb, IUThEBAs COAa, NMUPHUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTH HEOPIraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

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

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh (OMHUCHIBATh) O0IIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxium,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEeaKUUi pa3IMYHbIX TUIIOB, [TOJIHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkIuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHNO3HABATh ONBITHBIM IIYyTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle lartense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKkTepu30BaTh XUMHUUECKHE MPOLIECCHI, JIeKAIIUE B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUsSI CEpHOM KHUCIOTBHI, aMMHUaka, a Takke Cc(HOpMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jil BEIECTBA B pAacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B MNPU XUMHYECKHX
peaKIMAX, Macchl BEeLIecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIN
00BEMY OJTHOTO M3 YHUAaCTBYIOLIUX B PEAKLMU BELIECTB, TEIIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCcChl BELIECTB, [IPEBPALLECHUS U COXPAHEHUS DHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XUMHYECKUH DSKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalln3aTopa, OMPEIENIEHUE CpeJibl



pPacTBOPOB BEIIECTB C IMOMOIILI0 YHUBEPCAIILHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIuH, peakluud HOHHOTO OOMEHa, KaueCTBEHHbIC peaklUd Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnely u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH OOpaIlEeHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pYIOBAHHEM, TIPEACTABIATh
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MACCOBOM KOMMYHUKALMK, UHTEpHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY’Karollled MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICUCTBUS Ha JKUBBIE OPTraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl O0yYaroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3jaeioB U TeM (uudposBbie)
Ne i/m OpOrpaMMbE P Beero Kourposbnbie IIpakTHyeckue o6 p?:f OBATEeNLHEIE
padoThI padoThI pecypebi
Paszneua 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XMMUM
bu6mmoreka [IOK
https://urok.apkpro.ru
POl
https://www.resh.edu.ru
AKnacc
[Ipenmer oprannveckoii xumun. Teopus https://www.yaklass.ru
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 Mos mikoa
M. Byrneposa https://myschool.edu.ru
Buneoypoku
https://videouroki.net
Buneoreka mKOIbHBIX
IKCIIEPUMEHTOB
https://videoteka.apkpro.ru
Hroro no paszneny 3
Pa3nea 2. Yriaesogopoasbl
2.1 [IpenenbHbIE YTI€BOJOPOIbI — AJTKAHbI 2 bubnnoreka [JOK
HemnpenenbHble yriieBOIOPOIbI: aTKECHBI, https://urok.apkpro.ru
2.2 QJIKaIUEHBI, aJTKUHBI 6 . POII
2.3 ApomaTudeckue yrieBogopoabl 2 https://www.resh.edu.ru
AKnacc
https://www.yaklass.ru
94 [TpupoIHbIE HCTOYHUKH YIIIEBOAOPOIOB 3 1 Ir:/lo’[ HIKOTIA
: 1 UX TepepaboTka ttps://myschool.edu.ru
Buneoypoku

https://videouroki.net



https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/

Buneoreka mKoIbHBIX
SKCIIEPUMEHTOB
https://videoteka.apkpro.ru

Htoro o

paszueny

13

Pazpgea 3.

Kucnopoacoaep:kaniyue oprannieckne coeTuHeHUs!

3.1

Cruptel. Denoun

3

3.2

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
Crnoxuble 3¢upbl

7

3.3

YrineBoanl

bu6mmoreka [IOK

https://urok.apkpro.ru

POII
https://www.resh.edu.ru

SIKacce
https://www.yaklass.ru
Mo mikoia
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
BI/II[eOTeKa HIKOJIBHBIX
9KCIEPUMEHTOB
https://videoteka.apkpro.ru

Htoro o
Paznea 4.

4.1

paszzneny
A30TcoepiKaniue OpraHuvecKue coeHHeHHsI

AMuHLl. AMHUHOKUCIIOTEL benku

13

bu6mmorexa [IOK
https://urok.apkpro.ru
POIII
https://www.resh.edu.ru
SIKnacc
https://www.yaklass.ru
Mos m1koita
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
Buneoreka MIKoJILHBIX
9KCIICPUMCHTOB
https://videoteka.apkpro.ru



https://videoteka.apkpro.ru/
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/

Uroro no pazneny 3

Pa3znea S. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS

bu6mmoreka [IOK
https://urok.apkpro.ru
POIII
https://www.resh.edu.ru
SIKnacc
https://www.yaklass.ru
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 Mos mkona
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
BI/II[eOTeKa HIKOJIBHBIX
DKCIIEPUMEHTOB
https://videoteka.apkpro.ru

Hroro no paszuneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34 3 2



https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/

11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne m/n NMPOrpamMMbl Bcero Konrpoibubie | IIpakradeckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit bubnmoreka [JOK
11 3akoH u [leproanueckas cucrema 3 https://urok.apkpro.ru
' XUMH4YECKHX 31eMeHToB /l. U. PolI
Menpeneena https://www.resh.edu.ru
Crtpoenue BemiecTBa. MHOrooOpasue SKmace
12 BELIECTB 4 https://www.yaklass.ru
Mos mikosia
https://myschool.edu.ru
Buneoypoku
1.3 XUMHYECKUE PeaKIuu 6 1 1 https://videouroki.net
BuaecoTreka MIKOIbLHBIX
JKCIIEPUMEHTOB
https://videoteka.apkpro.ru
Wroro mo pazneny 13
Pa3nea 2. Heopranu4yeckasi xumust
2.1 Mertauibl 6 1 bubmuorexa [JOK
2.2 Hemeramis 9 1 1 https://urok.apkpro.ru
POIII
https://www.resh.edu.ru
SKnacc
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX 5 https://www.yaklass.ru
) BEIICCTB Mos mkoia
https://myschool.edu.ru
Buneoypoku
https://videouroki.net



https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/

Buneoreka mKoJIbHBIX
SKCIIEPUMEHTOB
https://videoteka.apkpro.ru

Htoro o

paszueny

17

Pazpgea 3.

XUMHA ¥ KU3HD

3.1

XUMHA U KU3Hb

bu6mmoreka [IOK
https://urok.apkpro.ru
POIII
https://www.resh.edu.ru
SIKacce
https://www.yaklass.ru
Mo mikoia
https://myschool.edu.ru
Buneoypoku
https://videouroki.net
BI/II[eOTeKa HIKOJIBHBIX
9KCIEPUMEHTOB
https://videoteka.apkpro.ru

Htoro o

paszzneny

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34



https://videoteka.apkpro.ru/
https://urok.apkpro.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/
https://myschool.edu.ru/
https://videouroki.net/
https://videoteka.apkpro.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanvecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
o/ Tema ypoka Beero Kontposbnblie IlpakTuueckme 00pa3oBaTelibHbIe
padoThbI padoThbI pecypchbl
1 TpezMer oprauHeckor Xumm, € 1 https://m.edso0.ru/9184b457
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHs OpraHUIECKHX
2 coenuHeHuit A. M. BytiepoBa, €€ OCHOBHbIC 1 https://m.edsoo.ru/4c74baa?
IIOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opranutieckux seiects. Homeniarypa 1 https://m.edsoo.ru/d32178fb
(cucreMaTuveckas) U TPUBHAILHBIC
Ha3BaHHUs OPTaHUYECKHUX BEIIECTB
4 AJIKAHEL: COCTaB 1 CTpochue, 1 https://m.edsoo.ru/dbbea761
TOMOJIOTHUYECKHH PsIJT
5 Meran u 51as — npocreiiume 1 https://m.edsoo.ru/6edcc394
MIPEJICTAaBUTEITH aJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://m.edsoo.ru/6bl4aflc
7 OTHICH U POMKIICH — NPOCTCHIIHNE 1 https://m.edso0.ru/324d177c
MIPE/ICTAaBUTENH aJIKEHOB
8 lpaxrieckas pabora Ne I. <fHOqueHHe 1 1 https://m.edsoo.ru/d6c45517
ATWJICHA ¥ H3yYEHHUE €0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 metminOyranuen-1,3. [lonyuenne 1 https://m.edsoo.ru/437f83fa
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI
ATNKHUHBL: COCTaB U 0COOEHHOCTH CTPOSHUS,
10 TOMOJIOTHYECKUH P, ATCTHICH — 1 https://m.edsoo.ru/f25dffed
MPOCTEHIIINIA TPEICTABUTEND aJTKHHOB
11 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM 1 https://m.edsoo.ru/498fe87b

peakiuu



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b

Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12 https://m.edsoo.ru/589d3ddd
apeHoB

13 T'enerieckas cBi3b YrICBONOPONOB, https://m.edsoo.ru/ba48c664
NPUHAUISKAINX K PA3IMYHBIM Klaccam
[TpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB!

14 NPUPOJHBIN ra3 v ONYTHBIC HE(TAHBIC ra3bl, https://m.edsoo0.ru/397c2d83
He(dTh U MPOAYKTHI €€ epepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!

15 NPUPOJIHBIN ra3 v MOMYTHBIC HEPTAHBIC ra3bl, https://m.edsoo.ru/51fade52
He(dTh U MPOAYKTHI €€ nepepaboTKu

16 Konrposenas pabora no pasnery https://m.edsoo.ru/1b2bcldd
«YTII€BOIOPOABD)

17 [TpenenbHBIE OAHOATOMHBIE CITUPTHI: https://m.edso0.ru/c21487e3
METaHOJI ¥ 3TaHoJI1. BomoponHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1 https://m.edso0.ru/8f6435c8
TIIHLEPUH

19 denom: CTPOCHHE MOJICKYJIBI, ¢dusnueckue u https://m.edsoo.ru/5126bcse
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 AJIBIICTHAEL: (HOPMATBACTHA U AUETATSACTHA. https://m.edsoo.ru/e34544ec
AnertoH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KApOOHOBBIE hitps://m.edsoo.ru/b4e183c2
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

22 IIpaxTrueckas pa6V0Ta Ne 2. «CsoiicTBa https://m.eds00.ru/6c86242¢
pacTBopa YKCYCHOH KHUCIIOTBI»
CreapuHOBast M OJIGMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX https://m.edsoo.ru/fe622475
KHCIIOT

24 Meina Kkak conn BPICHIIX KapOOHOBBIX https://m.edsoo0.ru/c1685d61
KHCJIOT, UX MOIOIIee JIeHCTBHE
CroxHble 3(UpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIOT. [ MAPOIIH3 CIOKHBIX https://m.edsoo.ru/fbb68558

3¢upoB



https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558

26

27

28

JKupbl: ruApONN3, IPUMEHEHHE,
OuoJIOrNYecKas poJib KHUPOB

VYTaeBobl: COCTaB, KiIaccuukanus.
Baxueriuve npencTaBuTeNun: ri0K03a,
¢bpykTO3a, caxaposa

Kpaxman u nemnrono3a Kak nNpupogHbie
MOJINMEPBI

https://m.edsoo.ru/399f1ca8

https://m.edso0.ru/3c527eb8

https://m.edsoo.ru/d3aelc63

29

30

31

KontposbHast paboTa 1o pasaeny
«Kucnopojcoaepxaiye opraHudecKue
coenuHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

OOG1mast XapaKTepHCTHKa a30TCOAEPIKALINX
OpraHuuYecKuX coenuHeHni / Beepoccuiickast
poBepoyHas paboTa

AMMHBI: METUJIAMWH W aHWJIMH

https://m.eds00.ru/16634947

https://m.edsoo.ru/d543f4c6

https://m.edso0.ru/649533ea

32

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OPraHN4eCKHUE COCTUHEHUS, UX
ouogornuyeckoe 3Hauenue. I[lentuael. benku
KakK MPHUPOJHBIE BBICOKOMOJIEKYJIIPHBIC
COCIMHECHHUS

https://m.eds00.ru/54732f28

33

34

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHBIE MCETOJBI CHUHTC3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydykH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://m.edsoo.ru/cec68ba7

https://m.eds00.ru/46729785



https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947
https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aTOMOB

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/d276bd7b

[lepuonnueckuii 3akon u [lepronuueckas
crucTeMa XMMHU4YeCcKux anemeHToB 1. M.
MeHneneena, X CBsA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpynmnam u nepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumMuueckux ayemenToB /.M. Meneneesa B
pa3BUTUU HAYKH

https://m.edso0.ru/143e2df7

https://m.edso0.ru/9a519a98

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsizb

BanenTHOCTB. D1EKTPOOTPULIATENBHOCTb.
Cremnenb okucnenus. Bemecrsa
MOJIEKYJISIPHOTO Y HEMOJIEKYIISIPHOTO
CTPOEHUS

https://m.edsoo.ru/11edbb8f

https://m.edsoo.ru/1c7e4ba9

[TonsiTue 0 nucnepcHbIX cucreMax. MicTuHHbIe
Y KOJUJTOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

https://m.edso0.ru/f615e37b

Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX BEILIECTB, Pa3JINYHbBIX
KJIacCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHMYECKON U OpraHM4eCKON XUMHUHU.

https://m.edsoo.ru/bbflfcl2

https://m.edsoo.ru/737884fd



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd

3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKLUM)

DnexTponauTHuecKas auccoruanus. [lonstue
0 BoJiopoiHOM Tokasarene (PH) pacTBopa.
Peakun nonHoro oomena. ['mapoinms
OPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

https://m.edso0.ru/1677f4be

https://m.edsoo0.ru/e6327ff2

https://m.eds00.ru/3234384a

12

OKHUCITUTEIIBHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[TonsTre 06 31eKTPOIHM3E pacIiaBOB U
pacTBOPOB coJiei

https://m.edsoo.ru/d19df513

13

KoHnTponpHas pabora mo pasaeny
«TeopeTrueckre OCHOBBI XUMHI

https://m.edso0.ru/42a9681d

14

Mertannsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKuX dnemMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue hu3nyecKue CBOUCTBa
METAJIJIOB

https://m.edso0.ru/3a6bf2a9

15

16

17

CrnaBbel METaIIOB. DJIEKTPOXUMUYECKUH PAT
HaIpsKEHUN METaJNIOB

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KanblIUi, MarHUH,
AITIOMUHUI) U UX COeTMHEHUI

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU I

https://m.edso0.ru/9ch465ac

https://m.edsoo.ru/4e8bc6fd

https://m.edso0.ru/2393964e

18

XHMHUYeCcKre CBOMCTBA IIUHKA, JKeJle3a U NX
CO€IUHEHMI

https://m.edso0.ru/2e9896ea



https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
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https://m.edsoo.ru/2e9896ea

19

ITpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Mertamas»"

https://m.edso0.ru/41538b94

20

21

22

Hemertamibl, HX NOJIOKEHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
snemeHnToB JI. 1. MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

du3nyecKkue CBONCTBA HEMETAILIIOB.
AnoTponust HeMETauIoB (Ha IpUMEpe
KHCIIOpOJ1a, cephl, (hocdopa u yriepomaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COCIUHEHUN

https://m.edsoo.ru/d14bd5a6

https://m.edso0.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

23

24

25

XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COCIUHCHHI

XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U
UX COeOUHEHUN

IIpumeHeHne BaXKHEUIINX HEMETAIIIIOB U UX
COE€IUHEHUI

https://m.edsoo.ru/e359a2eb

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

27

28

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme «Hemeramiely. Beraucienus mno
YpaBHEHUSAM XUMHYECKHUX PEaKIUid 1
TEPMOXUMHYECKUE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue
SKCHEPUMEHTAIBHBIX 33134 110 TEME
"HemeTamsr"»

KonTposabHas pabora no temam «MeTamib» u
«HemeTtammnny

https://m.edso0.ru/539f71b8

https://m.edso0.ru/d93381a5

https://m.edsoo.ru/842abce9

29

HeopraHquCKHe H OPraHUYCCKNUE KUCIIOTHI.
HCOpFaHI/I‘{eCKI/IG 1 OPraHUYICCKHUEC OCHOBAHUSA

https://m.edsoo.ru/d9ddcc76

30

AmdoTepHbIe HEOpraHUYECKUe 1
OopraHuyeckue coequHeHus. [ eneTnueckas

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



https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
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31

32

33
34

CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BELIECTB

Posib xuMuu B 0b6ecrieueHuH SKOJIOTHIECKOH,
SHEpPreTUYecKoi U MUILEBO 6e301acHOCTH,
Pa3BUTHH MEIULIUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
IPUHIUNAX IPOMBIIUIEHHOTO NOJY4YEeHUs
Ba)XKHEUIIINX BEIIECTB

UenoBek B MUpPE BELIECTB U MATEPHAIIOB

XHUMHMS U 300POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://m.edso0.ru/9173971d

https://m.edsoo.ru/bcal6d6f

https://m.edsoo.ru/7ccc2b22

https://m.edso0.ru/e992867a



https://m.edsoo.ru/9173971d
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B IO3HAHHUU
SBIIGHUH TPUPOABI, B (OPMHUPOBAHUU MBINUICHHS W KYJIBTYpPhI
JUYHOCTH, €€ (PYHKUMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOU s
pelleHusT TPAKTHUYECKUX 33aa4 ¥ DSKOJIOTHYEeCKH OOOCHOBAHHOTO
OTHOIICHHUSI K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

1.2

1.3

1.4

Brnanenue cucremMoll XUMHUYECKMX 3HAHMH, KOTOpas BKIHOYAET:
OCHOBOIIOJIararolme HOHSTUSA (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENIbHOCTh, CTENICHb OKUCIIEHHs, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
GyHKUMOHANbHAS ~ TpyIa, pajudKalg, H30MEpHs, H30MEpHl,
TOMOJIOTUYECKUN PpsAJl, TOMOJIOIH, YIJIEBOJOPOJAbI, KHUCIOPOA- U
a30Tco/ieprKalllie COeMHEHUs,, OMOJOrMYECKH aKTHBHBIE BEILIECTBA
(yrimeBoapl, KHUpbI, OEIKH), MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEJUHEHHUs); TEOPUM M 3aKOHbI (TEopus
XUMUYECKOTO CTpoeHHs opranudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (PaKTOIOTHYECKHE
CBEICHUS O CBOMCTBAaX, COCTaBe, IIOJYYCHHH M OE€30IMacHOM
UCMOJIb30BAaHUU BAKHEHIIMX HEOPraHMYeCKUX M OpraHMYecKuX
BELIECTB B ObITY M MPAKTUYECKOU JEATEIILHOCTH YEJIOBEKA

CdopMupoBaHHOCTh yYMEHUU BBISIBISATH XapaKTepHbIE MPU3HAKU
MOHATUH,  YCTaHABIMBAaTh MX  B3aUMOCBS3b,  HCMOJIb30BATH
COOTBETCTBYIOLLIME IIOHATUS NPU OIMCAHUM COCTaBa, CTPOCHUSA M
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUIN

c(hOopMUPOBAHHOCTh YMEHHUM UCITIOIH30BATh XUMUUYECKYIO CUMBOJIUKY
JUTSL COCTABJICHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHo) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUMU
XUMHUYECKUX  peaklUui,  M3rOTaBIMBATh  MOJEIH  MOJIEKYJ
OpraHu4Y€CKUuX BCHICCTB I MHIUIIOCTpaluM HX XHUMHYECKOI0 U
MIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

1.5

ChopMHUPOBAaHHOCT, YMEHHUI yCTaHABIMBATh IPUHAICHKHOCTD
U3yYEHHBIX OPraHMYECKHMX BEIIECTB MO0 MX COCTABY M CTPOEHHUIO K
onpenenéHHOMy Kiaccy (Tpyrmme) coeauHeHHH (YrieBOmIOpOIH,
KHCIIOPOJT M a30TCOAEPIXAIINE COCAUHECHHUS, BHICOKOMOJICKYIIPHBIC
COCMMHCHHUA), JaBaTb WM Ha3BaHUS [0 CHCTEMATHYECKOM
nomenkiarype (IUPAC)

ChopMHPOBaHHOCTh YMEHUS ONPEAETATh BUABl XUMHUYECKOHN CBSI3U B
OpPraHUYECKUX COETMHEHUSIX (OJAMHAPHBIE U KpaTHBIE)

1.6

ChopMUpOBaHHOCTH YMEHMSI TPHUMEHATH: TOJOXKEHUS TEOpHHU
CTpoeHHs opraHnueckux BemiectB A.M. bytiepoBa st 00bsiICHEHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHsI MACCHI BELIECTB




2.1

Yraesogopoael.  Kucnopoaconmepxamuye U a30TCOAECpKAIINeE
OpFaHI/I‘-ICCKI/IG COCOANHCHUA. BBICOKOMOHeKy.HHpHBIe COCIUHCHUA

CdopMupoBaHHOCTh YMEHUN TPHUBOJUTH TPUBHAIBHBIC Ha3BaHUS
OTJICIIBHBIX OPraHUYEeCKHX BEIIECTB (ITHUJICH, MPOIMJICH, AllCTHIICH,
STHJICHTIIMKOJb, TIUIEPUH, (eHON, (hopManbIeru, aneTalbIeTH/I,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHCIIOTa,
CTeapuHOBAsl KUCJIOTA, TIIOKO03a, (PYKTO3a, Kpaxmal, IeJUTJI03a,
TJIAIIAH )

2.2

ChopMHUPOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/I3I/I'-IGCKI/IC U XUMHYCCKHUC CBOﬁCTBa THUITNYHBIX Hpe,[[CTaBI/ITeHeﬁ
pa3IMYHBIX KJIACCOB OPraHHUYECKUX BEIIECTB (METaH, TaH, STHIICH,
MpOMWICH, anetwuieH, OyramueH-1,3, mermnOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, THJICHIJIMKOJb, TIHIEPUH, (EHOJ, aleTalbIeTuI,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TIIOKO3a, KpaxMall, [eJUTIJI03a,
AMHHOYKCYCHasi KHCJIOTA)

2.3

2.4

3.1

3.2

CdopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXKJY THUIUYHBIMA NPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHUYeCKUX BEILIECTB YpPaBHEHUSMHU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIINHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYIT

ChopMUpOBaHHOCT ~ YMEHMSI ~ XapaKTepU30BaTh  UCTOYHUKHU
YIIIEBOAOPOAHOTO ChIphs (He(Th, MPUPOIHBIN Ta3, yrojb), CIIOCOOBI
UX TepepaboTKM UM  MPAKTUYECKOe IPUMEHEHHE IPOIYKTOB
nepepadoTKu

XUMHS U KU3Hb. PacuéThl

CdopMuUpoBaHHOCTH yMEHUW BJIAJETh CHCTEMOW 3HAHWUU 00
OCHOBHBIX METOJaX HAay4HOTO IMO3HAHUS, UCIOJb3YEeMbIX B XUMHUU
MpU U3YyYEHUU BEIIECTB M XUMHUYECKUX SBJICHHH (HaOII0JeHuE,
U3MEpEeHHe,  OKCIEPUMEHT, MOJEIUPOBAaHUE),  HCIOIb30BaTh
CHUCTEMHBIE XHWMHUYECKHE 3HAHUs Ui TIPUHATHS PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

ChopMHpPOBAaHHOCT, YMEHHI COONIOATh TIPaBHJIA TOJIH30BAHUS
XUMHUYECKON ToCynoi U 1abopaToOpHBIM O0OpYIOBaHUEM, a TaKXKe
ImpaBujia O6paHICHI/I5[ C BCIICCTBAMH B COOTBECTCTBHUH C MHCTPYKIUAMHA
IO BBITIOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB

3.3

3.4

ChopMupoBaHHOCT, ~ YMEHMH  IJIAHMPOBaTb U BBIIOJHSATH
XUMHUYECKUHM SKCIEPUMEHT (TpeBpallleHuss OPraHMYECKHUX BEIECTB
IIPU HArpeBaHUHM, IIOJYyYEHHE OTUICHA U U3Y4YCHHE €ro CBONCTB,
KAUECTBEHHBIC pEAaK[UM OPraHWYECKHX BEIIECTB, JCHATypalus
O€eJIKOB NP HArpeBaHUH, [IBETHBIE PEaKIIUN OEIKOB) B COOTBETCTBUHU
C TpaBUJIaMU TEXHUKU O€30MacCHOCTH MPHU OOPAILIEHUH C BELIECTBAMU
U J1a00paTOpHBIM O0OPYZOBAaHHEM; NPEICTABIATh Pe3yIbTaThl
XUMHYECKOTO JKCIIepUMEHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakUuil U (GopMyIupoBaTh BHIBOJBI Ha OCHOBE
ITUX PE3yJIbTAaTOB

ChopMupOBaHHOCT, ~ YMEHMH  HPOBOJUTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 W3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOIYKTOB PEAKIIUN)




3.5

CdopMHupOBaHHOCTH YMEHHI KPUTUYECKHU aQHaIIM3UPOBATH
XUMHYECKYI0 HH()OPMAIINIO, MOJIy4aeMyI0 M3 Pa3HbIX HUCTOYHUKOB
(cpencTBa MaccoBoi nH(MOpMaIuu, ceTh IHTEpHET 1 Ipyrue)

3.6

ChopMupoBaHHOCT yYMEHHMI COOMIOJaTh MpaBHila HKOJIOTHYECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOW AEATEIHHOCTH B
LEJIAX COXPAHEHUS CBOEro 310POBbS M OKPYKAIOLIEH NpUpOIHON
Cpellbl, OCO3HAaBATh OMACHOCTh BO3/JEWUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpe/IeNIEHHBIX OPraHMYECKUX BEILECTB, IOHUMAas CMbICI IT0Ka3aTelis
I[TAK (npenenbHO AONYCTUMON KOHLEHTpPALMH), MOSCHATh Ha
IpHUMepax CrocoObl YMEHbIIEHHS! M HPEAOTBPALIEHUs UX BPEIHOIO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

11 KJIACC

Kon
NMpoBepPsIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBaHusi

1

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

11

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOTOJIATAlOIINE  TOHATHA  (XMMHYECKHUH  DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000jI04Ka aroma, S-, p-, O-3JIEKTpOHHBIC OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA O00BEM, KPHCTAUIMYECKAss PEHIETKA, THUITBI XUMHUYECKHX
peakuuit (OKMCTTUTEIILHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM pPEaKLMH, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUYECKOM
quccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPaHEHUS MAcCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(hakTONMOTHMYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MONYYECHUU H
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B
OBITY M TPAKTHUYECKON JEATENbHOCTH YeIOBeKa

1.2

1.3

14

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABIIATE XAPAKTCPHBIC IIPU3HAKU H
B3aMMOCBA3b H3YYCHHBIX HOH?[TI/II\/'I, OPUMEHATE COOTBCTCTBYIOIIHE
NOHATUA TIPpU OIMKMCAHUH CTPOCHUA U CBONCTB HCOPTaHUYCCKUX
BCIIECCTB U HUX HpeBpaHIGHI/IfI; BBIABJIATH B3aMMOCBA3b XHMHWYCCKUX
3HAHUM C IIOHATHUAMU n MMpEaACTaBJICHUAMU APyrux
C€CTCCTBCHHOHAYYHBIX IPECIAMETOB

BJ'Ia,ZIeHI/Ie OCHOBHBIMHW ME€TOAAaMKW HAYYHOI'O ITO3HAHHS BEIICCTB U
XUMHYECKUX SIBICHHUHN (HAOMIOJeHUE, H3MEpEHHUe, SKCIICPUMEHT,
MOJICIIMPOBAHNE)

ChopMUpOBaHHOCTh YMEHHH OIPENENATh BAJICHTHOCTh W CTEICHb
OKHCIICHUS XUMHMYECKHX JJIEMEHTOB B COCIUHEHUAX PA3IUUYHOTO
COCTaBa, BHJ XHMHYECKOH CBsi3W  (KOBaJICHTHas, WOHHAs,
MeTaJuIn4YecKasi, BOJOPOIHAs) B COSAUHEHHSX, TUIl KPUCTAIUTMYECKOM
PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHASI, HOHHAS,
MeTaJuInYecKas)




1.5

1.6

1.7

CdopmupoBaHHOCTH YMEHHII OMpeNesaTh XapakTep Cpebl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCAUHEHUN

ChopmupoBaHHOCTE  YMEHHUS  KIACCH(PUIIUPOBATH XUMHUYECKHE
peaKkuuu Mo pa3IMYHbIM MPU3HAKaM (YUCITY U COCTaBYy Pearupyroumx
BEIIECTB, TEIIOBOMY J(QexTy peakuuu, H3MCHCHHIO CTETICHEH
OKHUCJIGHHS  DJIEMEHTOB,  OOpaTUMOCTH  DPEaKIHH,  Y4acCTHIO
KaTajau3aTopa)

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS pEaKIUi
pa3JIMYHBIX THUIIOB, IMOJHBIE U COKPALLIEHHBIE YPaBHEHUS PEaKLUM
WOHHOTO OOMEHA, YYHMTHIBAasl YCJIOBHS, MPU KOTOPBIX 3TU PEAKIUU
UIYyT 10 KOHIA

1.8

1.9

1.10

1.11

2.1

CdopmupoBaHHOCTH YMEHU IIPOBOJIUTH peakuuu,
IIOATBEP K IAOLIIE KaueCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BEUIECTB, PACMO3HABATH ONBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOILKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

CpopMHUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKlnid

ChopmupoBaHHOCTE YMEHUN OOBICHATH 3aBUCUMOCTbH CKOPOCTH
XUMUYECKON PEaKIUy OT pa3InuHbIX (PaKTOpOB

CpopMHUpPOBAaHHOCT, YMEHHM OOBICHATH XapakTep CMEHICHUS
XUMHUYECKOIO PaBHOBECHS B 3aBUCMOCTH OT BHEILIHETO BO3ACHCTBUS
(npunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHU4ecKask XUMHS

CpopMHUpOBaHHOCTh YMEHHUN pPaCKpbIBaTh CMbICH [lepuoaudeckoro
3aKOHa J.N. MeneneeBa 51 JIEMOHCTPUPOBATh €ro
CHUCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO M  MPOTHOCTHYECKYIO

byHKIIUN

2.2

2.3

ChopMupoBaHHOCTh ~ YMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX DJEMEHTOB |4  mepuonoB
[Tepuonnueckon CHUCTEMBbl  XHMHYECKHX  DIIEMEHTOB JI..
MemieneeBa, UCIIONIB3YS MOHITHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIN,
«QHEPreTUYECKNe YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB U MX COCIMHEHUW MO MEpPUoaaM U
rpynnam [leproanueckoir CUCTEMBI XMMHYECKHX 3jieMeHTOB J[.H.
Menneneena

CdopmupoBaHHOCT YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHX BEHIECTB  Pa3IUIHBIX
KJIACCOB, MOATBEPKIAaTh CYIIIECTBOBAHUE TEHETUYECKOM CBSI3U MEXTY
HEOPTaHWYECKUMH  BEIIECTBAMH  C  TIOMOIIBIO  YpaBHCHHMA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi

2.4

2.5

ChopMUpOBaHHOCTh YMEHHMH yCTaHaBIMBATh IMPUHAICKHOCTD
HEOPraHMYECKUX BELIECTB IO UX COCTaBY K ONpEAENEHHOMY Kiaccy
(rpymnme) coequHEeHuH (IPOCThIE BEIIECTBA — METAJUIbl U HEMETaJIbI,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COITH)

CdopmMupoBaHHOCTH YMEHUH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIEHUS! (OPMYN BEUIECTB W YypPaBHEHUH XHMHUYECKHUX
peakmmii, cuctematinaeckyro HomeHkinarypy (IUPAC) u TpuBnanbHbIe




Ha3BaHUS OTMACJIbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMUaK, Tali€Has HW3BECThb, HEraméHas H3BECTb,
MMUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMHUpOBaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHYECKHE CBOIMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX
KJIaCCOB, MOJATBEPKAAThH CYIIIECTBOBAHUE TEHETHUCCKON CBSI3U MEKIY
HEOPTaHWYECKUMH  BEIIECTBAMU C  TOMOUIBI0  YpaBHEHHMA
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHIA

2.7

ChopMUpOBAaHHOCTH ~ YMEHHWH  IUIAHUPOBaTb H  BBIOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3iioKeHUEe TNepOKCHIa BOJAOpOJa B
MIPUCYTCTBUU KaTaJIN3aTOPa, ONPEIelICHIE CPE/Ibl PACTBOPOB BEIIIECTB
C TOMOIIBIO YHHBEPCAJIBHOTO HMHIUKATOPA, BIUSHHUE Ppa3THMYHBIX
(akTOPOB Ha CKOPOCTh XUMHYECKOW PEAKIMH, PEAKIIMA HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUu Ha CyiabdaT-, KapOOHAT- U XJIOPHU/I-
AQHMOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4
o reMam «MeTayute» U «HemeTansl») B COOTBETCTBHHY C TIPABUIIAMHU
TEXHUKH OE€30MacHOCTH TMpH OOpalIeHHH C BEIIECTBAMU U
nabopaTopHbIM  000pYJIOBaHHWEM;  MPEJACTABIATH  PE3YJIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIINX peakuuil U (OpPMYIMPOBATH BBHIBOJBI Ha OCHOBE
ITHX PE3yJbTaTOB

2.8

2.9

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUJIa MOJIb30BAHUS
XUMUYECKON TMOCYION M J1abopaTOpHBIM 00OPYIOBAaHUEM, a TaKKe
MpaBUJia OOPAIEHHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUSIMH
IO BBITTOJIHEHUIO 1a00PaTOPHBIX XUMHUYECKUX OIBITOB

ChopmupoBaHHOCTD ~ YMEHHI  XapaKTepu30BaThb  XHUMHUYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE IIPOMBIIIJIEHHOTO MOJy4YEHUsI CEpHOU
KHCIIOTHI, aMMHUaKa, a Takxke c(HOPMUPOBAHHOCTH MPEACTABIECHUI 00
Oo0IIMX HAy4YHBIX TMPUHIMUIAX W OKOJOTUYECKUX MpobdiieMax
XUMHUYECKOTO MMPOU3BO/ICTBA

XUMHUS U )KU3Hb. PacyéThl

3.1

3.2

3.3

ChopMupOBaHHOCTH MPEACTABIECHUI O XMMHUYECKON COCTaBIISAIOLIECH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJM XMMHMHM B IO3HAHUU
SBJICHUH TPHUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAUMOW ISt
peleHusl MPakTUYeCKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO
OTHOIIECHHUS K CBOEMY 3/I0POBbIO U IPUPOJHON cpesie

CdopmupoBaHHOCTH yMEHUN KPUTHYECKHU aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, mojaydaeMyro M3 pPa3HbIX MCTOYHUKOB
(cpeacTBa MaccoBO KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopMHUpPOBAaHHOCT, YMEHHH COONIOAATh TMpaBHJia SKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJOBOHM JEATEIHOCTH B
LEISAX COXPAHEHUs CBOETO 30POBbS M OKPYKAKOIIEH NPUPOIHOU
Cpebl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHCTBHS HAa JKWUBBIE OPraHU3MBI
ONpeNeEHHBIX BEIIEeCTB, IMOHMMAas cMbica mnokazarens [1/IK,
TOSICHATH Ha MMPUMEPaxX COCOObI YMEHBIICHUS U TIPEIOTBPAIICHUS X
BpPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa




3.5

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  MPOBOAUTH  BBIYMCICHHS  C
WCIOJIb30BAaHUEM TOHSTHUS «MAacCOBasl JIOJIS BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOILIEHUH Ta30B MPH XUMHUYECKHX DPEAKIHSIX, MacChl
BEIIECTBA WK 00BbEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0BbEMY OJIHOTO M3 YYacTBYIOIIUX B PEAKIMU BEIIECTB,
TEIUIOBOTO AP (PEeKTa PeaKuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BELIECTB, IPEBPALLIEHUS M COXPAaHEHUS YIHEPTHU




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[IpenMer opraHuyeckoil XUMuM: €€ BOZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHUE B
MOJIy4YEHUU HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS] OpPraHUYECKHX
coequHennii A.M. BytnepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIIECTB. [ OMOJNOTHS, H30MEpHUS.
Xumudeckasi CBsi3b B OPraHMYECKUX COCIUHEHUSIX — OJMHAPHBICE M KpaTHBIC
cBsi3u. [IpencraBienue o kiaccuuKauy OPraHu4eCcKX BEUIECTB

1.3

Homenknarypa opraHnueckux cOeAMHEHU (cucTeMaTH4ecKasi) U TpUBUaJIbHbIE
Ha3BaHUs BaXKHEUIINX NPEJICTAaBUTEIICH KJIACCOB OPraHUYECKHUX BEILIECTB

YrieBogopoasl

2.1

2.2

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKMH psan. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AITKAHOB: (U3WYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuu 3aMellleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYCHHE U
IIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psiA. DTWIEH U MPONUIIEH —
IPOCTEHIINE MPEJCTAaBUTENIN AJIKEHOB: (U3NYECKUEe U XUMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TaAJOTEHUPOBAHUSA, TUJpATallUU, OKHUCIECHUS U
MOJIMMEPU3ALMH ), T0JIy4eHHE U IPUMEHEHUE

2.3

Anxaguensl: Oyraauwen-1,3 u metunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKUE CBOMCTBA (peakius moimMepusaiun). [lonydeHne CMHTETUYECKOoro
Kay4yKa U pe3UHbI

2.4

2.5

2.6

3.1

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUHN Psijl. ALIETUIIEH —
MPOCTEHIINM TpPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE H
XMMHUYECKHE  CBOWCTBAa  (peakuMM  THJIPUPOBAHUS,  TaJlOT€HUPOBAHUS,
rupaTalyy, TOpeHus ), HoJy4yeHHe U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHHe, (QU3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy TaJOreHUPOBAaHUS U HUTPOBAHMS), IMOIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, cTtpoeHue, pusnyeckrue M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJydYe€HUE U NpUMEHEHue. TOKCHYHOCTb
apeHoB. ['eHeTnuyeckas CBA3b MEXAY YITIEBOAOPOAAMM, IPUHALICKALUMU K
pa3INYHBIM KJaccam

[IpuponHblE HMCTOYHUKHM yriIeBOAOpoAOB. IIpuponmHbBI ra3 M IONYyTHBIE
HedTsHbIe ra3el. HedTh u e€ nmpoucxoxaenue. Criocodsl nepepaboTku HepTH:
MEPETOHKA, KPEKUHT (TepMUYECKUH, KaTaJIWTU4eckuil), mupoius. [IpoayKTel
nepepaboTku HeTH, X TPUMEHEHHUE B TPOMBIIITIEHHOCTH U B ObITY. KamMeHHBbIH
YTOJIb U IPOJYKTHI €T0 NMepepadoTKu

Kucnoponcoaep:xaiue opraHndeckue CoeIMHEHUS

[IpenenpHble OOHOATOMHBIE CHUPTHI. MeTaHOT U 3TAaHON: CTPOEHHE,
¢du3nuecKkue U XMMHUYECKHE CBOWCTBA (pEaklMU C aKTHBHBIMU METaJlIaMU,
rajJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMeHeHHe. BoJoponHble CBSI3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. [[elicTBUEe METaHOJIa U 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHoroatroMHble CIUPTHL. DTHICHIVIMKOJb U TIHLIEPUH: CTPOEHUE, (pusndeckue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCIHCTBHE CO IICJIOYHBIMH METAJJIaMU,




3.2

KauecTBEHHAasl peakilisi Ha MHOrOaTOMHbIE cHupThl). [leiicTBHe Ha opraHusm
yenoBeka. [[puMeHeHue riuuepruHa u STUICHTITUKOIS

@deHoM:  CTpOeHUE MOJICKYNbl, (HU3UYEeCKHe U XUMHYECKHE CBOICTBA.
Toxcuunocth denoina. [Ipumenenue dhenomna

3.3

Anpaeruipl ¥ KeToHbI. DopMambIeTru, aneTaibJAeru/l; CTPOeHHE, (HU3NIECKUE
U XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,
Ka4eCTBCHHBIC PEAKIIMH ), TOJTYUCHUE W IIPUMECHEHHIE

3.4

OAHOOCHOBHBIE Mpe/esibHble KapOOHOBBIE KUCIOTHl. MypaBbiHAasl U yKCYyCHast
KHUCJIOTBI: CTpOCHHE, (pU3MYecKre ¥ XMMHUYECKHUEe CBOWCTBA (CBOMCTBa, 00mIMe
JUIS KJlacca KHUCIIOT, peakiusi 3TepuduKaluu), MOJyYeHUE U MPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTENIHN BBICIINX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JeiiCTBHE

3.5

CrnoxHble 3QUpBl KaK TPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
s¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupo. buonoruueckas poib
KHUPOB

3.6

4.1

4.2

5.1

5.2

VYTeBoabl: coCTaB, KiIacCH(PUKAIUS YTIEBOIOB (MOHO-, TU- M MOJMCAXaPHUJIBI).
I'moko3a — mpocTedmii MOHOCaXapu: O0COOCHHOCTH CTPOCHHS MOJICKYJIBI,
du3nyUecKkne W XUMHYECKHE CBOWCTBA (B3aUMOJCWCTBHE C THAPOKCHUIOM
meau(ll), okuciaeHme aMMuadHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OPOKCHHE TIIOKO3bI), HAX0XKJICHUE B MIPUPOJIC, IPUMCHEHUE,
ouosiorndeckas poisib. PorocunTe3. PpyKTO3a KaKk M30Mep TIIHOKO3bl. Kpaxman
U IIEJUTI0JI03a KaK MPUPOAHBIE moauMephl. CTpOCHHE Kpaxmalia U IeIJUTIONO3HI.
@dusznuecKkue W XUMHUYECKHE CBOWCTBA KpaxMmania (THAPOJH3, KadyeCTBEHHAs
pEeaKIHs C HOJIOM)

A3oTcoieprkalie OpraHn4eckiue CoeIMHEHNs

AMHUHOKHCIIOTH Kak am(oTepHbIe OpraHndyeckue coequHennus. Ou3ndeckue u
XMMHUYECKHE CBOMCTBa aMMHOKHUCIOT (Ha ImpuUMepe IuuuHa). buonornueckoe
3Ha4E€HHE AaMMHOKHUCIOT. [lenTuasl

benkn kak mNpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coeluHEeHUs. IlepBuuHas,
BTOPUYHAS U TpeTHUYHas CTPYKTypa OeinkoB. XMMHUYECKHE CBOMCTBa OENKOB:
TUIPOJIN3, ACHATypalusl, KAYeCTBEHHbIE peaklluy Ha OeIKu
BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TOHATHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIMMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJUMEPHU3ALUU,  CPEIHSA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJSPHBIX
COCIMHEHHH — MOJIMMEPU3AIUS U TTOJIUKOHICHCAIIHS

3KCH€pI/IM€HTaJ'IBHI)I€ MCTOAbI HM3YUYCHUA BCIICCTB HU HUX HpeBpaHIGHI/II\/’II

O3HAKOMJIEHHE ¢ oOpa3llaMd TPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
miacTMace, KayuyykoB. [lojgydeHre CHHTeTHYECKOro KayuyKa U pe3HHbI

11 KJIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

1

TeOpeTquCKHC OCHOBBI XMMHH

1.1

XuMHUeCKu# 311eMeHT. AToM. SIipo aToMa, U30TOMBI. DIEKTPOHHAs 000JI0UKa.
DHepreTryecKre YPOBHHU, NOAYPOBHUA. ATOMHBIC OpOUTAIIH, S-, P-, -2JIEMEHTHI.
OcobeHHOCTH pacnpeieNieHHsI 3JIEKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAs KOH(PUTYpalHs aTOMOB




1.2

1.3

Ilepuonnueckuii 3axkoH u Ilepuoauueckas cucreMa XHMHYECKHX HJIEMEHTOB
J.M. Menneneesa. CBsA3b nepuoandeckoro 3akoHa u Ilepnoanueckoil cucteMsl
xuMmudeckux aementoB .M. MenzaeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XUMHUYECKHUX JJIEMEHTOB M
o0pa3yeMbIX UMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPYMIaM U MEPUOJIAM.
3HaveHHe MePUOANIECKOr0 3aKOHA B Pa3BUTUU HAYKHU

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIbI XUMHUYECKOW CBS3H
(KOBaJIeHTHasl HEMOJIApHAs W IOJIsIpHAas, WOHHAas, MeTajuiMueckas). VoHsl:
KaTHOHBI M aHMUOHBI. MexaHM3Mbl 00pa30BaHUS KOBAJECHTHON XMMHYECKOM
cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHbIH). BogopoaHast cBs3b

14

BanmenTHOCTS. :‘)HGKTpOOTpI/IL[aTeHBHOCTB. CreneHb OKHCIICHUS

1.5

BemiecTBa MONEKyYISIpHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH OCTOSIHCTBA
COCTaBa BElIECTBA. THUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT THUMA KpUCTAUIMYEeCKOM pemérku. IloHaTue o aucnepcHbIX
cucremax. VIcTUHHBIE U KOJUIOUMJHBIE pacTBOpbl. MaccoBasi J0J1s BELIECTBa B
pacTBope

1.6

1.7

Knaccudukanus HEOPraHUYECKUX COCTMHEHHIA. Homenknarypa
HEOPTraHWYECKUX BEIIECTB

Xumuyeckass — peakuus.  Knaccudukanus — XUMHYECKHX — peakuuid B
HEOPraHWYECKOW U OPraHMYECKON XMMHUH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHHUs U IPEBPALICHUS SJHEPIUU IPU XUMUYECKUX PEAKLUAX

1.8

CKopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

1.11

OOparumble peakiuu. XUMUYeckoe paBHOBecue. akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnekTponuTryeckas aucconuanus. CuibHbIe U Ciiadble dekTposnThl. Cpena
BOJIHBIX PAcTBOPOB BEIICCTB: KHUCIIAsA, HEHTpaybHas, IIeI04YHas. Peakiuu
HOHHOTO OOMeHA

OKHCIUTEIIFHO-BOCCTAHOBUTEILHEIC pCaKkuuun
Heopr AHNYCCKasad XUMHUA

2.1

2.2

Hewmertannsl. [Tonoxxenue HemeramnoB B [lepuonnyeckoil cucteMe XUMHIECKIX
sanemenToB J[.U. MenpaeneeBa u 0cOOEHHOCTH CTPOCHHST aTOMOB. Du3nUecKue
CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpHUMepe KHCIOpOoJa,
cepsl, hochopa u yriepoaa)

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yrmepoma W KpeMHHS) U UX  COCIMHEHUN  (OKCHJIOB,
KHCIIOPOJICOICPKAIINX KUCIOT, BOJOPOJAHBIX coenuHenuil). Ilpumenenue
BaXHEHIIINX HEMETAJNIOB M UX COCUHEHHM

2.3

2.4

2.5

Meramnel. [lonoxenue meramnoB B llepruonnueckor cUCTEME XUMHUUYECKUX
anemeHnToB [[.V. MenneneeBa. OcoOG€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O0mue pusndeckre cBoiicTBa MeTaioB. CIiiaBbl METAIIIOB.
DIIEKTPOXUMUYECKUH Psil HAIPSKEHU METAIIIOB

XVUMHYECKHE CBOMCTBA BaKHEHIIMX MeETAIOB (HATpuM, Kajnuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coeauHeHui. Obuue
crocoObl oy4yeHus: MeTajuioB. [IprMeHeHrne MeTalsioB B ObITY M TEXHUKE
I'eneTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALIUX K PA3ITMYHBIM
KJ1accam

XUMHS U KU3Hb




3.1

Ponp xumum B 00€CTICUEHHHM 3KOJOTHYECKOW, SHEPTEeTHYECKON M THUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOULIUHBI. ITonsgrue o HAaYYHBIX MCTOAAX IMO3HAHUWA
BEIIECTB U XUMUYECKHUX PEaKIIHii

3.2

[IpencraBnenus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIUICHHOTO TTOJIYICHHS
BAKHEMIIMX BEUIECTB. YEIOBEK B MHUPE BEIIECTB U MATEPHUAIOB: BAXKHEUILINE
CTPOMUTEJIbHBIC MaTepualibl, KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepUaJIbl I JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U
MUHEpaJIbHBIC YI0OpEHUS

3.3

XuMHUS U 30pOBbE YeNOBEKa: MpaBUjia HUCIHOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MaCHOTO WCIOJIb30BAaHUS IPENapaToB OBITOBOM
XUMHH B IOBCEAHEBHON KU3HU




YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus. 10 kimace. 'abpuensa O.C., Octpoymon N.I'., CnagkoB C.A. AKIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus. 11 knace. 'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A. AKIiMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemenue»

«Ilepuonnyeckas cucrema xumuueckux snemenTo [[.M1. MenzaeneeBay, Tabnuua
«PacTBOpUMOCTH COJIEH, KUCIIOT U OCHOBAHUH B BOJIE», «DIEKTPOXUMHUECKUN Psijt
HaIPSKEHUSI METAJIOBY.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

I"abpuensn O. C., Amyxosa A. B. Xumus. 10 xin. ba3oblil ypoBeHb: MeTonnueckoe nocodue. -
M.: ipoda.

Iabpuensu O. C., AmykoBa A. B. Padouas terpaasp. 10 ki. K yuebnuky O. C. ['abpuensina
«Xumus. 10 knacc. bazoBsiii ypoBeHb». M.: [Ipoda.

INabpuensn O. C., Amykosa A. B. Xumus. 11 k. ba3osiii ypoBeHs: Metoanueckoe nocoodue.
M.: ipoda.

Ia6puensa O. C., Amrykosa A. B. Pabouas terpaap. 11 k. K yuebnuky O. C. 'abpuensiaa
«Xumus. 11 knacc. ba3oBsiii ypoBeHb». M.: [Ipoda.

Iabpuensa O. C., Barnuna JI. 1. Xumuueckuii sxcniepuMenT B mkodie. 10 k. M.: [Ipoda.
[IpakTuueckue (1abopaTopHblie) pabOTHI O yueOHOMY mpeameTy «Xumus». OcHOBHOE o011iee
obpa3zoBanue. CpegHee odmiee oopazoBanue: yueoHoe mocooue / A.C. ['opoaeHckas; o per.
JL.A. Ilapmytunoii — M.: ®I'BHY «MHCTUTYT coliepkaHus U METO10B 00ydeHus», 2024. — 21
c.: wi. https://edsoo.ru/wp-content/uploads/2025/01/prakt_laboratorn_raboty himiya 2024.pdf
Cucrema OLEHKH JOCTHKCHHH MJIaHUPYEMbIX MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS Yy4eOHOTO
npeamera «Xumusy. Cpearee obiiee oOpazoBaHue: MeToAUecKue pekoMenaanuu / H. A.
3arpanuyHas, A. C. I'oponenckas. — M.: ®I'BHY «HcTUTYT conepxanust 1 METOJ0B
oOyuenwust», 2024. — 80 c.: wi. https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_himiya_2024.pdf

YHuBepcanbHbIN KOAUPUKATOP pacTIpeeIEHHBIX TI0 KJIacCaM MPOBEPsiEeMbIX TpeOOBaHUH K
pe3ysbTaTaM OCBOEHHUS! OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbl CpeTHEr0 00LIEero
o0Opa3oBaHus U 31eMeHTOB coaepskanus o XMMHWU (6a30Bblil ypoBeHb)
https://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-obshcheye-
obrazovaniye/himiya_10-11_un_kodifikator.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Anxumuk: http://www.alhimik.ru

Buorpadun 3namenuThIx Jrozaeit http://biography-peoples.ru/

Bupryanshas xumudeckas mkoia http://maratakm.narod.ru

Iazera «Xumus» u callT i yaurens «5 uay Ha ypok xumum» http://him.1september.ru
lanmuneo http://www.galileo-tv.ru/

3aHuMaTtenbHas XuMus: Bce o metauiax http://all-met.narod.ru

WHTepHET-IPOEKT 0 COBPEMEHHOM (yHaaMeHTanbpHON Hayke http://postnauka.ru/
Komnekuus «EcTecTBeHHOHay4YHBIE SKCIIEpUMEHTBI»: XuMus http://experiment.edu.ru

Mup xumuu http://chem.km.ru

[Teproanyeckasi cucteMa XUMHYECKUX DJIEMEHTOB C UCTOpHUECKIMU cripaBkamu http://tablica-
mendeleeva.ru/

OCHOBBI XMIMUU: 00pa30BaTEIbHBINA CAUT IS INKOJLHUKOB H CTYJICHTOB
http://www.hemi.nsu.ru



OwnaiiH-cIIpaBOYHHK XMMUYeCKuX dremeHToB http://webelements.narod.ru
[Topran ecrecTBeHHbIX Hayk http://e-science.ru

[TopTan ¢pyHaaMeHTaTILHOIO XUMUYECKOT0 oOpa3oBanus http://www.chemnet.ru
XuMust s BCEX: MIUTIOCTPUPOBAHHBIC MaTePHAIIbI 110 00IIEH, OpraHMYecKoi 1
Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm/

PDIII https://resh.edu.ru/

Xumnyeckue cepBuchl. basza 3nanuii http://www.xumuk.ru/

Xumuueckas Hayka u oopazoBanue B Poccun http://www.chem.msu.su/rus
Xumus u XKuzub — XXI Bex http://www.hij.ru

[Ixonsuas xumus http://schoolchemistry.by.ru

OnektponHas Oubiaroreka mo xumuu u Texuuke http://rushim.ru/books/books.htm
Dnementsl http://elementy.ru

SIKnacc https://www.yaklass.ru/
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