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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o y4ueOHOMY MpeaMeTy «XHUMHs» Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUs
pa3pabotana Ha ocHoBaHuM [Ipuka3za MunuctepctBa npocemieHus: Poccuiickoit denepanuu ot 12.08.2022
Neo 732 «O BHeceHHM M3MEHEHUH B (henepanbHbIA TOCYIapCTBEHHBIM 00pa30BaTeIbHbIN CTaHIAPT CPEIHETO
obmiero oOpa3oBaHMs, YTBEPKIEHHBIM NpHUKa3oM MuHHCTEpCTBA 00pa3oBaHMs M Hayku Poccuiickoi
Oenepanun ot 17 mas 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034), ¢ yuérom Konmenmuu
npernoiaBaHus yueOHoro npeaMera «XuMus» B 00pa3oBaTesbHBIX opranu3anusax Poccuiickoit deneparmn,
pealn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHUS
BocnuTanus B Poccuiickoit denepanun Ha nepuon o 2025 roga» (Pacnopsokenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.), OcHoBHOH 0O0pa3oBaTeIBLHONH MPOrPAMMBI CPEIHETO OOIIEro oOpa3oOBaHMS
MyHULIUTIATBPHOTO — OIOKETHOTO — 00mIeoOpa3oBarensHOro  yupeknaenus «Cpemasss mkoma  Nel(02
JOIIKOJIbHBIM oOpaszoBanueM ropoja Makeesku» (IIpukaz ot 30.08.2023r.Ne 130), PaGouero yuebHOTO
wiaHa MyHHIMNAIBHOTO OIOKETHOTO 00meo0pazoBaTenbHoro yupexaeHuss «Cpenuss mkoma Nel(2
JIOIIIKOJILHBIM 0OpaszoBanueM ropoja Makeesku» (ITpukaz ot 30.08.2023 r. Ne 130 ).

OCHOBY ITOJIX0JIOB K pa3pabO0TKe MPOTrpaMMBbl IO XHMHH, K OTIPEACTICHUIO O0IIEeH CTpaTerun 00y4IeHuMS,
BOCIIUTAHMS U Pa3BUTHUA, 00YJAIOIIMXCS cpeAcTBaMu yuyebHoro npeameta «Xumus» ans 10-11 kimaccoB Ha
0a30BOM ypoBHE cocTaBuiIM KoHIenTyanbHble mooxernss @I'OC COO o B3anM0O00YCIOBICHHOCTH TEJICH,
COJIEp>KaHusl, pe3yIbTaTOB O0yUeHUs U TPEOOBAHUN K YPOBHIO MOJITOTOBKU BBITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHE, IOJIydaeMOE BBITYCKHUKAMU 00I1e00pa3oBaTelbHON OpraHU3aluy,
SBJIIETCS. HEOTHEMJIEMON YacCThI0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOIIUM ITAllOM pean3aliy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIMX IEJIOCTHOM cucreme
XUMHUYECKOr0 00pa3oBaHMs. OTH IIEHHOCTH KacaroTCs TO3HAHUSA 3aKOHOB MPHUPOABI, (HopMHpOBaHHS
MHUPOBO33PEHUS U 0011eH KYJIbTYphl YEJIOBEKA, a TAKKE IKOJIOIMUECKH 00OCHOBAaHHOIO OTHOLIEHHSI K CBOEMY
3JI0pOBBIO U MPUPOAHOM cpefie. Peanuzyetcs xumuyeckoe o0pa3oBaHre 00ydaroluxcsi Ha YpPOBHE CPEIHETr0
obmiero o0pa3oBaHUs CPEACTBAMH Y4€OHOTO MpeaMera «XHUMUs», COJepKaHWe U TOCTPOCHHUE KOTOPOTO
OIpeJIeJIEHBI B [TPOrpaMMe M0 XUMHH C YYETOM CHEM(PUKHN HAYKU XUMHH, €€ 3HAUSHHsI B TO3HAHUU PUPOJIBI
U B MaTepHaJIbHOM >XKM3HHU OOIIECTBA, @ TAKXKe C y4ETOM OOIIMX Ieled U NMPUHIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEro ob1ero oopazoBanus B Poccuiickoil @eneparum.

XUMHS Kak »JJIEMEHT CHUCTEMBbl ECTECTBEHHBIX HAyK HUIpaeT oco0yi pojib B COBPEMEHHOMN
LUBWIN3ALUY, B CO3/TaHMM HOBOI 0a3bl MaTepHalbHON KyabTypbl. OHa BHOCUT CBOM BKJIaJl B (pOpMUpOBaHUE
paIMOHaIBLHOIO HAYYHOT'O MBIIIJIEHUS, B CO3[JaHUE 1IeJIOCTHOTO NMPEACTABIECHUS 00 OKpPYKaIOIEM MUPE Kak
O €IMHCTBE NMPUPOABI U YeJIOBeKa, KOTOpoe (hOpMUPYETCs B XMMHMU Ha OCHOBE TIOHUMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY’)KAIOILEr0 MHpA, OCO3HAHHUS B3aUMOCBSI3U MEXKIY CTPOCHHMEM BEIIECTB, UX CBOICTBaAMH MU
BO3MOKHBIMHU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja HEOThEMJIEMON YacThIO
MHUPOBOW KYyJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEHUIHOIO TpyJa W JKU3HU KaKJOro 4jeHa OOIlecTBa.
CoBpeMeHHas XUMHUS KaKk Hayka cO3MjiaTelbHasl, Kak HayKa BBICOKMX TEXHOJIOTUI HallpaBJIeHa Ha peLIeHHE
r00aNbHBIX MPOOJeM YCTOHYMBOIO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBI 3710POBbSL.

B cooTBercTBUM ¢ OOIMMH LENSIMU M INPUHIUIIAMU CpPEeIHEro oouero oOpa3oBaHUs cO/ep KaHue
npenMera «Xumusi» (10—11 kiaccel, 6a30BbIi YpOBEHb M3yU€HUS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OpPUEHTHPOB, YCIIEUTHOTO BKIIFOUEHUS B )KU3Hb COLIMYMa, IPOAOKEHNS 00pa30BaHUsl B pa3IMYHbIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisifomiMMH  TIpeaMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «OpraHuuyeckas XUMUS» U
«O0mas 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHHUM MO0 HEOPraHMYECKON XUMHUM (C BKIIOYEHHEM 3HAHUHN U3 00IIel XUMUHN) U
opranudeckoil xumun. @opMupoBaHUe JTaHHONW CHUCTEMBbl 3HAHMH NMPHU U3YyYCHHU INpeaMeTa oOecreyrBaeT
BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOT0OOPa3Msl BELIECTB HA OCHOBE OOIMX MOHSTUN, 3aKOHOB U TEOPH
XUMHUH.



CrtpykTtypa coaepkaHusi KypcoB — «Opranndeckas xumusi» 1 «OO0IIas 1 HEOPraHUYecKass XUMUS»
copMHpOBaHa B IpOrpamMmMme 1o XUMHUHU Ha OCHOBE CUCTEMHOTO MMO/IX0/1a K U3yUYeHHIO y4eOHOro MaTepuana
1 00yCIJIOBJI€Ha HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHUEM 3HAHUN Ha ONPEEIEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OpraHn4eckoil XUMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOCHHS
OpPraHMYECKUX COEIMHEHHUH, a Tak)Ke€ Ha YPOBHE CTEPEOXUMHUYECKHX M DJIEKTPOHHBIX MPEICTABICHUN O
crpoenuu BemiecTB. CBefieHNs 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJIOPOJIOB
JI0 CIIOXKHBIX OMOJOTHMYECKH aKTUBHBIX COEAMHEHUU. B Kypce opraHnyeckoil XMMHUH MOJYy4YalOT pa3BUTHE
chOpMUPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TIEPBOHAYATIBHBIC IPEACTABICHHUS O
XUMHUYECKON CBS3M, KJIACCU(UKAIMOHHBIX MPHU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX
CTPOCHUS, 0 XUMHUECKOM PEeaKLnu.

[Ton HOBBIM YTJIOM 3peHHUsI B IpeaMeTe «XUMUs» 0a30BOr0 YPOBHS pacCMaTPUBAETCS M3YUEHHBIN Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsS TEOPETUUYCCKUH Marephall U (PaKTOIOTUYSCKUE CBEICHHS O
BELIECTBAaX W XMUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas W HeopraHuyeckas XUMHS»
00yJaromuMcsi TPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOAMYECKOrO 3aKOHA C
OOIIETEeOPETUYECKUX M METOAOJIOTMYECKUX MO3UIUH, II1y0)Ke MOHSATh UCTOPUUYECKOE M3MEHEHHE (PYHKIIMA
ATOTO 3aKOHA — OT 0000IIaroIEH 10 OOBSACHSIOMEH U TPOTHO3ZUPYIOMIEH.

Enunas cucreMa 3HaHMI O BAKHEHIIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHH,
a TaK)Ke 0 XUMUYECKUX PEAKIHSX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs JIOTOIHSAETCS B Kypcax 10
u 11 kimaccoB anMeMEHTaMH COAEpPX aHUS, UMEIOIIUMU KYIbTYPOJIOTHUYECKUI U MPUKIAAHON XapakTep. DTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3M XMMHH C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATENIPHON W TMPAKTUYECKOH MAEATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBAXKEHHUS K
IpoIecCy TBOPYECTBA B 00JACTH TEOPUH M MPAKTUYECKUX MPHIOKEHUNA XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTUUECKU
OCMBICTMBATh WH(POPMAIMIO U MPUMEHATH €€ JUIS IMOTOJHEHUS 3HAHWH, PEIICHUS WHTEIUICKTYaJIbHBIX H
AKCIIEPUMEHTAJIbHBIX HUCCIIEOBATEIbCKUX 3a7ad. B 1memom coaepkaHue ydyeOHOro mpeamera «XUMHs»
JAHHOTO YPOBHS N3YYEHUS] OPUEHTHPOBAHO Ha (HOPMUPOBAHHE Y 00YUAIOIINXCSI MUPOBO33PEHUECKONW OCHOBBI
U1 TOHUMaHus (QUIOCOPCKUX MJeH, TakuX Kak: MaTepuajbHOe €JMHCTBO HEOPraHUYecKoro u
OpPTaHUYECKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTH
NPUPOJHBIX SBIECHUA IMyTEM HKCHEPUMEHTAa U PpEIHICHUS NPOTHBOPEUYMM MeXIy HOBBIMU (aKkTaMH H
TEOPETUYECKIMH TPEAIIOCHUIKAMH, OCO3HAHNE POJIM XUMHH B PEHICHUHU SKOJOTUYECKHUX MPOOIIEM, a TaKKe
pobJeM cOepeKeHUsI FHEPrETUYECKUX PECYPCOB, ChIPbs, CO3JaHHsI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B muane pemieHus 3ajad BOCIWTAHHS, PA3BUTHUS W COIMAIHM3AIMUA OOYYAIOUIMXCS TPHHSTHIC
IPOrpaMMOil M0 XMMHUU MOAXO/IbI K ONPEEIEHUIO COACP KaHUs U IIOCTPOCHUS IPeMeTa IpeaycCMaTpUBatOT
(dbopMHpOBaHNE YHUBEPCATBHBIX y4eOHBIX JCHCTBHMA, UMEIOINX 0a30BOE 3HAUEHHUE JUIS PA3IMYHBIX BHUIOB
JeSITeNbHOCTU: pelIeHUs MpobiieM, IMOMCKa, aHalu3a M 00paboTKH HMHGOpPMAIMHM, HEOOXOIUMBIX JUIS
MpUOOPETEHUS OIBITA MPAKTHYECKON M UCCIIEAOBATENLCKON JESITEILHOCTH, 3aHUMAFOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B mpakTuke npernoaBaHusi XUMHY KaKk Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsl, TAK M HA YPOBHE
cpeaHero oémero odpa3oBaHHs, NMPH ONPENEICHUU COJEPKATETbHON XapaKTePUCTUKU LeJed H3ydeHHs
npeaMeTa HalpaBICHHEM IEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO NMpH3HAETCs (OopMHUpOBaHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOAMYECKON TOYKM 3pEHUs TaKOM MOAXOI K
OIIpeJICJICHUIO 1IeIeH N3ydeHUs MpeIMeTa SABISETCS BIIOJHE ONPAaBJaHHbIM.

CornacHO JaHHOW TOYKE 3PEHUS TIIABHBIMU ILEISIMH HW3YYCHHUs TNpenMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

o (dbopMHpOBaHUE CHCTEMbl XUMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBIIAIONIEH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXkKaT KITFOUEBBIC MMOHATHS, (PyHIaMeHTaIbHBIE 3aKOHBI U TEOPHH
XMMHHU, OCBOEHHE f3bIKa HAayKH, YCBOEHHE U IOHHMMAaHHE CYIIHOCTH JIOCTYNHBIX OO0OOIIEHHIA
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX PAa3BUTHUS M CTAHOBJICHHUS;

o dbopMHUpoBaHHE W pa3BUTHE TPEACTABICHWH O HAYYHBIX METOJaX ITO3HAHHS BEIIECTB M
XUMHAYECKHX DPEaKUui, HeOOXOAMMBIX Il MPUOOPETEHUs] YMEHHI OPUEHTUPOBATHCS B MHPE BEILECTB H
XUMHUUYECKUX SBJICHU, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKOM U MOBCETHEBHON KHU3HU;
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° Pa3sBUTHC YMGHI/Ifl H cI1oco00B ACATCIIbHOCTH, CBA3AaHHBIX C Ha6JHOILCHI/ICM 1 00BACHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM MPaBIIT 0€301TaCHOTO 0OpaIeHHUs C BEIIECTBAMU.

Hapsny ¢ atum, comepkaTenpHasi XapaKTepUCTUKa LeIed 1 3aad U3y4eHUs IpeMeTa B IporpaMme
[0 XMMUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU B CHCTEME CPEIHETO
obmero obpaszoBanus. CerofHst B MPEMoJaBaHUM XUMHH B OOJBIICH CTETICHH OTHAETCS MPEANOYTCHHE
NPAaKTHYECKOH KOMIIOHEHTE COAEp)KaHMs OOyYeHHs, OPHEHTHPOBAaHHOW Ha TOATOTOBKY BBIITYCKHHKA
0011e00pa30BaTeIbHON OpraHU3alrH, BIaICIOIIEro He HabOpOM 3HAHUH, a PYHKIMOHAIBHON TPAMOTHOCTHIO,
TO €CTh CHOCO0AMHU U YMEHUSIMH aKTUBHOTO MOJYYEHHs 3HAHWU W MPUMEHEHUS UX B PEAIbHON KHU3HU JUIS
peLICHHS MPAKTUYECKHX 3a/1a4.

B cBs3u ¢ 3THM npH M3y4eHUH IpeaMeTa « XUMUs» JOMHHUPYIONIEe 3HaUCHUE MTPUOOPETAI0T TaKkue
LEJIU ¥ 3a/1a4H, KaK:

amanrays OOyYaloIMXCs K YCIOBUSM JMHAMUYHO PAa3BHBAIOIIErOCS MHpa, (OpPMUpPOBAHUE
MHTEJUIEKTYaJIbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
NPUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEIIECTBAMHU M HX
IMPUMCHCHUCM,

dopMupoBaHne y o0OydaroOmMXCs KITIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIMH), HMEIOIINX
YHUBCPCAJIbHOC 3HAUCHUC JIA Pa3JIMYHBIX BUAOB ACATCIBHOCTH: PCUHICHUA HpO6JIeM, IIOMCKa, aHajiu3a Hu
00paboTku HMHPOPMAIMK, HEOOXOAMMBIX JUIS NMPHOOPETEHUs OIBITA JACATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B TO3HAHWHU XUMHH, & TAKXKE JUISI OLIEHKH C TIO3UIIUI SKOJIOTUYECKOM OE30MaCHOCTH XapaKTepa
BJIMSIHUS BEIIECTB U XUMUYECKUX MPOILIECCOB Ha OPTraHNU3M YEJIOBEKA U IIPHUPOHYIO CPELY;

Pa3sBUTHUC IIO3HABATCIBHBIX HWHTCPECOB, MHTCIUICKTYAJIIbHBIX W  TBOPYCCKHUX CIIOCOOHOCTEH
00y4Jaromuxcs: CrocOOHOCTH CaMOCTOSITEIbHO NPUOOPETaTh HOBBIE 3HAHUS M0 XUMHU B COOTBETCTBHUH C
KHN3HCHHBIMHU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPCMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTHUH JJIA ITIOHCKa U
aHanM3a y4eOHOM U HayYHO-TIOMYJIIPHONW MH(POPMAINU XUMUYECKOTO COACPIKAHHUS;

dbopMHupoBaHHE U pa3BUTHE Yy OOYYAIOUIUXCS AaCCOLMATHBHOTO W JIOTUYECKOTO MBIIUICHHUS,
HaOJII0IaTeIbHOCTH, COOPaHHOCTH, AKKYPAaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IIPH
ITAaHUPOBAHUHN U IPOBCACHUHU XUMHUUYCCKOI'O SKCIICPUMEHTA,

BOCIIUTaHHE Yy OOydaroumxcs yOexIEHHOCTH B T'yMaHHUCTMUYECKOW HAIPAaBICHHOCTH XUMHUH, €€
BaKHOM pojin B PCIICHHUU ri100aIbLHBIX HpO6J'ICM palroOHAJIBLHOI0 MNPUPOAOINOJIb30BaAHUA, IMOIMOJIHCHUA
HHEPreTUYECKUX PECYPCOB U COXPaHEHUs NMPUPOJHOIO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OepeXHOTO
OTHOIICHHA K IPUPOJAC U CBOCMY 3J10POBbBIO, 4 TAKIKEC HpI/IO6p€TCHI/I$[ OIIbITa HUCIIOJIb30BAHHWA MOJTYUCHHBIX
3HAHMU TSI IPUHSTUS TPAMOTHBIX PEIICHHUH B CUTYalMsAX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMH.

B yuebHOM maHe cpenHero ooOiero odopazoBaHus mnpeaMer «Xumus» 0a30BOro ypoBHS BXOJAWT B
COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMEThI».

OO6miee 4Kcno 4acoB, OTBEAEHHBIX JI M3Y4YEHMs] XUMUHU, Ha 0a30BOM ypOBHE CpEIHEro oOIIero

oOpa3zoBanusi, coctaBinseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 knacce — 34 vaca (1 yac B
HeZeno). 3a CUET MIKOJBbHOTO KOMIIOHEHTA OBbLIIN 100aBIEHbI JJOTIOJHUTEIbHBIE YaChI 110 CJIEAYIOIUM TeEMaM
B 10 kiacce: IIpenenpHbie yriaeBonopoasl — ankasbl, HemnpenenabHble yriIeBOAOPOIBL: aIKEHBI; aIKaIUCHBbI,
aJIKUHBI, ApoMaTHYecKue YrieBoxopojisl; [IpuposnHble MCTOYHMKHM YIJIEBOJOPOJOB M HX INepepaboTka;
Crouptel. @enon, Aunpaeruab; KapOoHoBele KucnoTsl. CroxkHble 3¢GUpbl; YTIIEBOAbI, AMHUHBIL.
AmuHokucnotsl. benku; ITnacrmaccel. Kayuyku. Bonokna; B 11 kaacce: Ctpoenue aromoB. [lepuonnueckuit
3akoH U Ilepuommueckas cucrema xumudeckux sjaeMeHToB J[. M. MenneneeBa; CTtpoeHue BelIecTBa.
MHuoroo0Opa3ue BemiecTB; XuMmuueckue peakiuu, Mertamnsr, Hemertamne; CBsi3b HEOPraHWYECKUX U
OpraHMYECKUX BEUIECTB; XUMHUA U ®KU3Hb. MTOro Ha n3ydyeHnue kypca xumun otrBoautcs B 10 kimacce - 51 yac,
B 11 kacce - 68 4acos.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opraHn4yeckor XMMHUM: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYEHUE B MOJYYEHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC TONIOKEeHUS. CTPyKTypHBIE (DOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnerrie o  KiaccuUKAMM  OpPraHUYECKUX  BemecTB. HomeHkmarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
MIPEICTABUTENCH KIACCOB OPTaHMYECKUX BEIICCTB.

DKCnepuMEHTaIbHbIE METO/bl U3YUEHHUs BEUIECTB U WX IPEBPALLCHUN: O3HAKOMIIEHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OpraHMYECKHUX BEIEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTaHUYECKUX BEUIECTB MIPU HarpeBaHuM (IJIaBjeHUEe, OOYyTIIUBaHUE U TOPCHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH pAx. MeTaH M 3TaH — mIpocTeniue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakluy 3aMeIIeHUs U TOPEHNs),
HAXO0XJICHHE B MPUPO/IC, OJYICHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH P, DTUIEH U NMPONMIIEH — IPOCTEUIIne
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe W XUMHYCCKHE CBOWCTBAa (peakuy THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUH, OKUCIICHUS U TOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmnOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHUECKUE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHU psA. AILCTWIEH —
MPOCTEHIINN TPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMHUECKHUE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apenbl. beHson: cocraB, crpoeHue, (uU3MUeCKHe MU XMMUYECKHE CBOMCTBa (peakiuu
TraJIOTEHUPOBAHUSI U HUTPOBAHMS), TIOJYUYCHHE W TPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTH apeHOB. [eHeTHYecKkass CBs3b MEXKIYy YIJIEBOJIOPOJaMHU,
MPUHAJISKALIMMU K pa3IMYHbIM KJlaccam.

[IpupoHbIle UICTOYHUKH YTIIEBOIOPOA0B. [IprpoaHbIii ra3 U MomyTHHIE HE(TSIHBIEC Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TU: TeperoHkKa, KpeKUHT (TEpPMUYECKUH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKH.

DKCIEePUMEHTATBHBIE METO/IbI M3YUCHHUS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTs» u «YTomby», MoIeIupoBaHUE
MOJIEKYJT YTJIEBOJOPOJOB U TaJOTCHONMPOU3BOJHBIX, TPOBEJACHUE MNPAKTHYCCKON pPaOOThI:
MOJIyYeHHUE 3TUJIEHA U U3YYEHHUE €ro CBOMCTB.

Pacuérnebie 3anaun.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOHW peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUU TTO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

Kuciopoacoaep:kamme oprannyeckue coenHeHust

[IpenenpHBIE OJHOATOMHBIC CIHMPTHL. METaHON M STAaHON: CTPOCHUE, (PHU3UYECKHe U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIJaMH, TajJoreHOBOJOPOJIaMH, TOPEHHE),
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npuMeHeHue. BonopoiHble CBA3M MEXAy MOJEKyJaMH cUpToB. JleficTBHEe MeTaHOIa U 3TaHOJIA
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTBHI. OTWIECHIJIMKOJIb W TJIMLEPUH: CTPOEHUE, (PU3UYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIe CHMpThI). JlelicTBue Ha opraHu3Mm uyenoBeka. IIpuMeHeHue riuiepuHa u
STUJICHTJIUKOJISL.

@deHo: CTPOCHME MOJIEKYJIbl, (pU3MuecKkue M XHUMUYECKHe CBOicTBa. TOKCHYHOCTB
¢denona. [lpumenenue ¢enona.

Anpnerunpl U kemonvl. DopManblerui, aueTaubAErHI: CTpPOeHHE, (GU3NYECKUE U
XUMHUYECKHE CBONCTBA (PEAKLMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
HOJIy4eHUE U IPUMEHEHHE.

OHOOCHOBHBIEC TIpeAeTbHBIE KApOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KHUCIIOTHI:
CTpO€HUuEe, pU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME Ul KJlacca KUCIIOT, peaKus
sTepudUKaNMK), TOoNydeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnoxHble 3¢upbl Kak NPOU3BOJHbIE KAPOOHOBBIX KUCIIOT. 'MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. bruonorudeckas poib KUPOB.

VYrieBojpl: cocTaB, Kiaccudukanus yrieBogoB (MOHO-, 1U- U nojucaxapuabl). ['moko3a
— MPOCTEUIIHIA MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHS MOJEKYIbI, (U3NIECKAE U XUMHUECKUE
cBoiicTBa (B3aumozeicTaue ¢ rugpokcusom menu(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBieHUE, OpOKEHUE TIIOKO3bI), HAXOXKICHHUE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocuntes. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u nemitonosa kak npupojHble noaumepsl. CTpoeHHe Kpaxmalia U LHEeJUTI0JI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

DKCriepUMEHTAJIbHbIE METOJbl M3YyU€HHUs BEIIECTB M UX MPEBpAIICHUN: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHMcIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3amMmojeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), anpnernnoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoaeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérneble 3anaun.

Bbluuciienuss Mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJIHBIX BEILECTB WJIM MPOAYKTOB PEAKIIUN).

A3oTconepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHMYecKue coeAuHeHus. @Du3nueckue u
XUMHYECKHE CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IiMiMHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benku kak mpupo/iHbIE BBICOKOMOJEKYJSIpHbIE coennHeHud. [lepBuuHas, BTOpuyHas H
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METO/bl U3YYCHMs BEIIECTB M MX IpeBpallleHuil: HaOI0JeHne U
OMMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JAEHATypalus OENKOB MpH HarpeBaHWUM, I[BETHHIE
peaxiuu OEeIKOoB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE TOHATUS XUMHHU BBICOKOMOJIEKYJISPHBIX COSAMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeOHsAs MoyeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALUS U OJINKOHICHCALINS.



OKCIIEpUMEHTAIIBHBIE METO/BI U3Y4EHUS BELIECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanu3zanus MEXINpeaAMETHBIX CBA3€M NpU U3yuyeHUU opraHuyeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SBJICHHME, HAY4HbIH (akT, I'MIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®duszuka: MmaTepusi, SHEPruUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, JHEPIETUUECKUN YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELECTBA, (PU3MUECKUE BEIUYMHBI U €UHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, ouocdepa, oOMEH BelleCTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nuuieBble NPOAYKThI, OCHOBBI PAllMOHAJILHOT'O MUTAHUS, MOIOLIUE CPE/ICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHH

XuMHUecKul ayeMeHT. AToM. Slapo aroma, H30TONbl. OJIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuin 3akoH u Ilepuoanuyeckas cucrema Xumudeckux osnemenrtos . .
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
II0 TpyNIaM U neprojam. 3HaueHHe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBS3b. Buabl XUMHUYECKOW CBSI3M (KOBaJIEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00Opa30BaHUs KOBAJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTeNEeHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsaTHe o gucnepcHbIX cuctemax. FIcTUHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBas 101t
BEILIECTBA B PaCTBOPE.

Knaccuukanuss HeopraHudeckux coeanHeHuid. HoMmeHknatypa HeOpraHW4ecKHx
BEIECTB. ['€eHeTnueckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Kiaccupukanuss XMMHUECKUX peakUUil B HEOPraHUYECKOM u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS WU IPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.



CkopocTh peakuuu, e€ 3aBHCUMOCTh OT Pa3iWYHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. MDakTopbl, BIUSIONMIME HA COCTOSHUE XUMHUYECKOTO paBHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutuyeckas nuccoruanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

OKCIEepUMEHTAIbHBIE METO/Jbl U3Y4YEHHS BEIIECTB M UX IPEBPALLCHUM: JEMOHCTpPALIU
tabnui «llepuoguyeckas cucrema xumuueckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMUECKUX pemEToK, HaOJIIoJeHHe U ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEJIETICHUE CPEelbl PAaCTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKLIUM».

Pacuérneble 3anaun.

Pacuérel o ypaBHEHUSIM XUMHUUECKUX PEAKLIUNA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Ppacy€ThI C UCIIOIB30BAHUEM TOHATUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. ITlomoxkenue HemetamioB B Ilepuoamdeckoil cucreMe XHUMHYECKUX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aromMoB. (Dusnueckue CBOHCTBA
HEMETAJUIOB. AJJIOTPOIHS HEMETAJUIOB (Ha MPUMeEpe KUCIopoa, cepbl, hocdopa u yriaepona).

XUMUYEeCKHEe CBOWCTBA BaKHEHMIIMX HEMETAJIOB (raJlor€HOB, cephl, azoTa, (ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IprMeHeHNne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenue meramios B [lepuonnueckoi cucreMe XUMHUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢buznueckue cBoiicTBa MeTayioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUECKUHN DSl HaMpsHKEHUN
METaJUIOB.

XUMUYEeCKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPHUM, Kanmuil, KaubIuil, MarHuii,
ITIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHne MeTamuioB B ObITY U TEXHUKE.

DOKCIEPUMEHTAIBHBIE METOJBl HM3YYEHHS BEIIECTB M WX TMPEBpaICHUN: H3y4YCHHE
KOJUTeKIUU «MeTalTbl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPaMH KUCJIOT M LIEN0YEH, KAUeCTBEHHBIE PEAKIIMM Ha KaTHOHBI
METaJlIoB).

Pacuérneie 3amaun.

Pacuéter Macchl BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, Pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

Xumus 4 KU3Hb

Ponb xumun B obecredeHnn IK0JIOTHYECKOM, YHEPreTUUeCKOi U MUIIeBOi 0€30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUA.

[IpenacraBnenuss 00 OOMMX HAYYHBIX TMPUHINNAX MPOMBIIUICHHOTO TOJYYCHHS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPHAIOB: BaXHEHITME CTPOMUTEIbHBIE MaTepHabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl I SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPECHHUS.

XuMmusi ¥ 3J0pOBbE YEJIOBEKA: MpaBWJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX MpPENaparos,
npaBuiia 6€30MacCHOTO UCIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.
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MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€H MPH U3yYeHUN OOIICH 1 HEOPraHWUYECKOH XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HMOHATHH,
TaK U MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TMOHSATH: HAaydyHBIA (pakT, TUIOTE3a, 3aKOH, TEOopus,
aHaJlu3, CUHTE3, KilacCU(UKaLUs, TEPUOJUUHOCTh, HAOIIOEHHUE, SKCIIEPUMEHT, MOJCIINPOBAHHE,
U3MEPEHHUE, SABJICHUE.

@dusuka: marepus, SHEprus, Macca, aToOM, JJIEKTPOH, IPOTOH, HEMTPOH, WOH, HU30TOI,
paZl0aKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUIl YpOBEHb, BELIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSIHUE BELECTBA, GU3NUYECKHUE BEJIMUMHBI U €AUMHUIIBI X U3MEPEHHsI, CKOPOCTb.

Buonorusi: kieTka, opraHusM, SKOcHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

I'eorpagus: MuHepasbl, FOPHbIE IOPO/IbL, I10JIE3HBIE HCKOIIAEMBIE, TOIIMBO, PECYPCHI.

TexHomorua:  XUMHMYECKas  NPOMBILUIEHHOCTb,  METAJULYprus,  MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAIIOB, CEIbCKOXO03IHCTBEHHOE IIPOU3BO/ICTBO, ITUILEBAs IPOMBIIUIEHHOCTD,
(dapMmanieBTHYEeCKass ~ MPOMBILIUIEHHOCTb,  MPOU3BOJACTBO  KOCMETHYECKMX  Ipenaparos,
IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepuaos, JJIEKTPOHHAS IIPOMBILIIEHHOCTb,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 XMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYarOIIUMUCS
porpaMM cCpeaHero obmiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJIOM B CTPYKTypE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o011ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIIAIOILNUE!

OCO3HaHHE OOYYaIOUIMMUCS POCCUMCKON TIpa)IaHCKOW HAEHTUYHOCTU — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

[EJICHAPABJICHHOE Pa3BUTHE BHYTPECHHHUX YOCKICHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaromMXCsi PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMHYECKOTO
oOpa3zoBaHus;

HaJIM4YUEe TPABOCO3HAHMS JKOJOTUYECKOW KYIBTYpbl M CIIOCOOHOCTH CTaBUTh LENU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS mpeaMeTa «XHUMHs» TOCTUTAlOTCS B €IUHCTBE
y4eOHOI M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TMpPaBHJIAMH TIOBEICHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPakKaroT chOpMUPOBAHHOCTH
OTIBITA ITO3HABATEIHHON U MPAKTUIECKOH AEATEITPHOCTH 00YUAIOIIIXCS [0 pEaTU3aIliH IPUHITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMS 00yYarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00S3aHHOCTEH, yBaXKEHHS K
3aKOHY U TPaBOIIOPSIKY;

MIPEJICTABICHHUS] O COIMAIbHBIX HOPMax W TPaBHJIAX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JESITEIbHOCTH PU CO3/IaHUM Y4EOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHHUSI, TOTHUKY U apTyMEHTHI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4eOHOU NS TETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAYyYHOMY HACICIHIO OTEYECTBEHHOMH
XUMUH;

YBaKEHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W TPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJII0JICHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTUKOB;

MHTEpeCa W TII03HABATEIbHBIX MOTHBOB B TMIOJyYEHHMH U TIOCIEAYIOIIEM aHaju3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHYKEHUSX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEIACHMUS,;
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CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XHUMHYECKUMHU SIBJICHHSIMHU, |
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

FOTOBHOCTU OLICHUBATh CBOE IIOBEJCHUE M IOCTYNKH CBOMX TOBApHUILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 310poBOro W 0Oe30MmacHoro obpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmroieHnsT TIpaBuil O6e30macHOro oOpaIleHusl ¢ BEIIeCTBaMH B OBITY, IMOBCEIHEBHOM
J)KA3HU U B TPYAOBOM JAEATEIIBHOCTH;

MMOHUMAHUS IICHHOCTH TMPaBWI WHAUBUAYATHLHOTO W KOJJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HaAHUS TOCJCACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOMW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKON JIESITEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEUICHUM NPAKTHYECKHUX 3aJad COLUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3yUEHHUIO0 NMPOPECcCHil pa3IMdHOTO poJia, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBAOXKEHUSA K TPYLY, JIIOJSAM TPYAa U PE3YIbTAaTaM TPYJIOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIBHON TpaeKkTOpuu OOpa3oBaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rMYEeCKOro BOCTIUTAHMS:

HKOJIOTHUECKH 1€7€CO00Pa3HOr0 OTHOILIEHHS K IPUPO/JIE, KAaK UCTOYHUKY CYIIIECTBOBAHHUS
’KH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00ATBHOTO XapaKTepa IKOJIOTHUUECKUX MPOoOIIeM, BIUSHISI IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUs HEOOXOJUMOCTH UCTIOIB30BaHUS JOCTHKEHUN XUMHHU ISl PEIICHUS BOITPOCOB
PaLMOHATBHOTO MPUPOAONOJIb30BAHUS;

AKTUBHOI'O HENPUATHUS IACHCTBUM, NIPUHOCALLIMUX BpPEI OKPYXKAIOIIEH NPUPOIHOU cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HAJIMYUST Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, 3KOJOTHUYECKOM KYJIbTYpHI, OMBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTUKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHUMAHUS CleUM(DUKN XUMUU KaK HAayKd, OCO3HaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
penIeHr TPOoOIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XMMHHU JJIi COBPEMEHHOW IUBWIHM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
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00ECTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00I11eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4aeMble 3HAHUS JJIs
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIbIO TOJYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIIBHO UCIIOJIB30BATh XUMUYCCKUE 3HAHUS ISl PEIICHUS TIPOOIIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHHI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH 10 XUMHU B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pasmu4HbIX cdepax npodhecCHOHATHLHOM
NEeSITEITbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yJIbTaThl OCBOSHHS Y4eOHOTO mpenMeTa «XHMHS» Ha YPOBHE
cpeaHero o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIMXCS MEXKIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJIEHUE, MpoLecc, CUCTeMa, HayyHbI (akT, MPUHLUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpcajJbHble  ydeOHble  JelcTBuUs  (TMO3HABaTelbHblE,  KOMMYHHUKATHUBHBIE,
perymnsTuBHbIE), oOecreuuBarouie (QopmMupoBaHue (YHKIHMOHAIBHOW TI'PaMOTHOCTH H
COLMAJIBHOM KOMIETEHIIMH 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOy4aroUIMXcs  HMCIOJb30BaTh  OCBOEHHBIE  MEXIUCLUUIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeramnpeaMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAQJCHUE YHUBEPCAIbHBIMH Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OgJ1ajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMM:

1) 6a30Bble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh M AKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OTIpeNIeNIATh LM JeATeNbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM HUX JIOCTHUIKEHU,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCMOJb30BaTh MPU OCBOCHUU 3HAHMHM MPUEMBI JOIMYECKOTO MBIIUIEHUS — BBIIENATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJISI KITACCH(HUKAIINN BEIIECTB U XUMHUYECKUX PEAKIINH;

yCTaHaBJIMBaTh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOWUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B pacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHSATH B IPOIIECcCe MMO3HAHMA, HCIIONIb3yeMble B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakuu — TpU pPELIeHUH Y4eOHBIX
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MIO3HABATEJIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBble HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUECKUX PEaKLIU;

¢dbopMynMpoBaTh LEJIM W 3a7ayd MCCIEIOBAHMSA, HCIOJIb30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOIPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HaBBIKAMHM CAaMOCTOSITEJIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS YUYEHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSITEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOW MCCIE0BATENbCKOM M IPOEKTHOM JeATEeNIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB MIO3HAHMUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPOpPMALUU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJIM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTUYECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(GbopMynMpOBaTh 3ampochl M NPUMEHSTH pa3IM4YHbIE METOABI IPU IMOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

IpUOOpeTaTh ONBIT MCIOIb30BaHU UHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH 1
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeCTaBIeHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIOJb30BAaTh HAYYHBI S3BIK B KAuyecTBE CpPEACTBA MpH paboTe ¢ XUMHUYECKOH
uH(popMaLuel: NPUMEHATh MEXIpeAMETHble ((U3MUecKue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISITHOCTH.

OBnagenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI B XOJ€ AMAJIOra U/ WU JUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN pPE3yJIbTaTOB MO3HABATEIBHON NEATEIbHOCTH, MOJIYy4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpPCTHMKAaMH TIPU BBIIOJHEHUHM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTo MpoeKkTa M (OPMYyJIHPOBAaTh BBIBOJBI MO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUI MyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHUSIMH.

OBiajeHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIHO TIAHUPOBATh M OCYLIECTBIJIATH CBOIO ITO3HABATENIbHYIO AEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JIeHCTBUN MpU BBIMOJHEHUH YYEOHBIX M MCCIIEOBATENBbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESATeIbHOCTM Ha OCHOBE caMoaHaliu3a |
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIbTATbBI
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10 KJIACC

[TpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndecKasi XUMHSD OTPasKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUA O XHWMHUYECKOW COCTABISIOUICH €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpA, POJM XMMHUHM B TO3HAHWU SBJICHUH NPUPOIBI, B (POPMUPOBAHUH
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM MaJist
pEeLIeHUs MPAKTUYECKHUX 3a/1a4 M YKOJIOTUYECKH 000CHOBAHHOTO OTHOLICHUS K CBOEMY 370POBbBIO
Y IIPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOW XMMHYECKMX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOIINE
HOHATHUS (XUMUYECKUN SJIEMEHT, aToM, 3JICKTPOHHAsA 000JI0YKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
JJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PAaAMKal, M30MEpHs, M30MEpPbl, TOMOJOTMYECKHH psja, TOMOJIOTH,
YIIIEBOAOPOABI, KACIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUS, MOHOMED, TOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSTMHEHUS); TEOPUU M 3aKOHBI (TEOPHUsl CTPOCHUSI OPTaHHYECKUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE NMOHHUMAHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MMOJyYCHUH U OE30M1aCHOM MCIIOJIb30BAHUY BKHEHIINX OPraHNYEeCKUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEeIHbHOCTH YEJI0BEKa;

cOpPMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEPHBIC MPHU3HAKK OHATHH, yCTAaHABIMBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIHME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
HpeBpalleHUi OPraHMYEeCKUX COSANHCHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY IJISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHON) (OPMYJ OPraHUYECKHX BEIICCTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUIECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(YrIeBoOpOAbI, KHCIOPOJI W  a30TCOJEpPXKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a takxke
NPUBOJINTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPHUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIOK03a, (PPyKTO3a,
KpaxMaJl, [IeJUTI0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPEIENISATh BHIBI XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

Cc(OPMHPOBAHHOCTh YMEHHS TPUMEHATH ITOJIOKEHHUS TEOPHH CTPOCHUSI OPTaHWYECKHX
BemecTB A. M. byriepoBa ans 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (UBHYECKHE W
XUMHYECKHE CBOHCTBA TUITUYHBIX MPEICTABUTENCH PA3IMYHBIX KIIACCOB OPTaHHMYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMmal, NeJUIi0JIo3a, AMUHOYKCYCHAas KHUCIIOTa), WUIIOCTPHPOBAThH
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

C(OPMHPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HCTOYHUKH YTIIEBOJIOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MIPOIYKTOB TIepepabOTKH;
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C()OPMHPOBAHHOCTb YMEHUI MPOBOJUTH BBIYUCIEHUS IO XMUMHUYECKHM YpPaBHEHHSIM
(Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WK MPOAYKTA PEaKLUU 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIUH);

c(hOpPMHUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHU IIPM M3YYCHMM BEILECTB M XUMHYECKHMX SIBJICHUHI
(HabmofeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCINPOBAHNE), UCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CB3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOaTh IPAaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYIO0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BBIMOJIHATH XUMHYECKUI SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IPU HAarpeBaHWH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IEHATypals OeJIKOB IPU HarpEeBaHUU,
L[BETHbIE peaKLMU OEJIKOB) B COOTBETCTBHHU C IPAaBUIIAMU TEXHUKHU O€30I1aCHOCTH IPU 0OpaLIeHUH
C BEILIECTBAaMH U JIa0OpPaTOpPHBIM 00OPYJOBaHHMEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCHEepuMeHTa B (opMe 3alMcU ypaBHEHUH COOTBETCTBYIOUIMX peakuuil u (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAJIM3UPOBAaTh XMMMYECKYI0 HH(popMmaruo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOMIOAATh MpaBUJa 3SKOJIOTHYECKU 1E€JIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYEeCKUX BEIECTB, MOHMMAas cMbIca nokasartens IIJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

Ui 00yYaromuXxcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MO3HAHUS BEILECTB M XUMUYECKUX SBJICHUM;

Ul CHeNbIX M CIa0OBHUIAIMX OOy4aroIUXcs: yMEHHE HCMOIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KIIACC

[IpenMeTrHble pe3ynbTaThl OCBOEHHA Kypca «OOm@as M HeopraHudeckas XUMHs»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABIECHUNA: O XWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHus TPaKTHYECKUX 3a/1a4 M SKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHON Cpene;

BJIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATrarolIne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HWOHHasl, MCTAIJIMYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  peléTka, TUIBl XMMHUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs IHUCCOIMAINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakilii, XHMUIECKOE PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccouuanuu, nepuoandeckuii 3akoH J[. M. MennaeneeBa, 3aKOH COXpaHEHUsS MacChl BEHIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS DHEPTUU NPU XUMHUYECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE MOHUMaHUS
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MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTrHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IMOJYyYEHUU U O€30IaCHOM HCHOJIb30BAaHUM BAKHEHIIMX HEOPIaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIE PU3HAKU OHATHH, yCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JISI COCTaBICHUS
dopMyn BemecTB M ypaBHEHMH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, Herali€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTH YMEHUH ONPENEIATH BAJICHTHOCTD U CTETICHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
MeTaJIJIMYeCcKasi, BOJOPOAHAs) B COCAUHEHMSIX, TUIl KPUCTAUNIMYECKOW PEHIETKHM KOHKPETHOI'O
BellecTBa (aToMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHMI;

c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAAIEKHOCTh HEOPTAHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KJIACCY/TPYIIE COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUIDI, COJTH);

c(OPMHPOBAHHOCT, yMEHHUI pacKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MenieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIIHY, «IHEPreTHUYCCKHUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH 10 nepuoaam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKHX 31eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE
CBOICTBa HEOPraHWYECKMX BEIIECTB PpA3IMYHBIX KJIAcCOB, MOATBEPKIATh CYIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C ITIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATh XUMHUECKUE PEAKIMH MO Pa3IUYHbIM
nmpu3HakaM (YHCIy W COCTaBy pEarupyrolIruxX BEHIECTB, TEIIOBOMY 3h(dEeKTy peakiuu,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHUI COCTAaBIISITh YPAaBHEHUS PEaKUi pa3InYHbIX TUIIOB, TIOJHbIE
U COKpallléHHbIE YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUHUThIBas YCJIOBHs, IIPU KOTOPBIX 3TH
peaKuyu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOIUTH PEAKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PaCTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIUH OT
pa3UYHbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh XHUMHYECKHE IPOIECCHl, JIeKallue B
OCHOBE IPOMBIIIJICHHOTO MOJIYYE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAaHHOCTH
npezcTaBieHnid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMUYECKOTro
MIPOU3BOICTBA;
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c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C HCIONb30BAHUEM ITOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaxIusx, Macchl BelIecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOTO 3¢ (deKTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHUs MAcChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHUH;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh MPaBUIiIa MOJIb30BAHUS XUMHUYECKON MOCYI0N U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHM IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN HKCIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEIEIIEHUE CpPEJibl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aga4y no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3ysbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (pOpMe 3amuCH ypaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

Cc(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 HH(popMamro,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKalUU, IHTepHET U Apyrux);

c(OPMUPOBAHHOCTh YMEHHH COOIONATh MpaBWJIa JKOJOTUYECKU IIeTIECO00pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIch mokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILEHUS U PEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 00YYarOIIMXCsl C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMHU 3/I0POBBS: YMEHHUE MPHUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHMSI BEIIECTB M XUMUYECKHUX SIBJICHUII;

Ul CHeNbIX M CIa0OBHUIAIMX OOy4aroIUXcs: yMEHHE UCMOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KouudecTBo yacoB

Ne n/m HaumeHoBaHMe pa3aesioB 4 TeM NPOrPaMMbl Beero Konrposnbubie  IIpaktuueckme = Ilpumeuanue
padoThI padoTbI

Paznen 1. Teopernueckue 0CHOBbI OPraHN4Ye€CKOH XUMHMH
[Ipenmer oprannyeckoi Xumuu. Teopust

11 CTPOEHUS OPraHNYECKUX coelMHEHNH A. M. 3
byrtieposa

Wroro no pazneny 3

Paznen 2. YrueBoaopoasl

2.1 [IpenenbHbIe yriIeBOAOPOIbI — AJIKAHBI 4

29 HenpenenbHble yriieBogopoabl: aIKEHBI, 5 1
QJTKa/TUCHBI, AITKUHbI

2.3 ApoMaTH4ecKHe yrieBOI0PO/IbI 4

24 [IpupoaHbIe HCTOYHUKH YTTIEBOJOPOIOB M UX 5 1
nepepadoTKa

Hroro no pazneny 21

Paznen 3. Kuciiopoaconep:kaiue opranuyeckue coeTMHEHUs

31 Crnmptel. @eHon 5
Anppaeruzpl. KapOoHoBbIe kHCIOTL COXKHBIE

3.2 9 1
3¢upbI

3.3 YrieBop 5 1

HTtoro mo pazneny 19

Pasnen 4. A3orconep:xanye OpraHu4eckie coeIuHeHus!

41 ‘ AmuHbl. AMUHOKUCIIOTHL. benku 6

HWroro no pazneny 6

Paznein 5. BeicokoMoJIeKyIsIpHBIE COeIUHEHHA

5.1 ‘ ITnactmaccel. Kayuyku. Bosokna 2

HWroro no pazueny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 51 2 2
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11 KITACC

KoaunyecTBo yacoB

Nenm/m  HamMmeHoBaHue pa3nesioB M TeM IPOrPaMMbI Beero Konrponbubie  IIpakruueckue IIpumeuanue
padoTbI padoTbI
Paznen 1. TeopeTuueckne 0CHOBbI XUMHMH
Crpoenue atomoB. [lepronueckuii 3aKoH 1
1.1 [leproauueckast cicTeMa XUMHUYECKHX 8
anemenToB M. 1. MeHieneeBa
1.2 Crpoenue BemiectBa. MHOroo0pasue BeIecTB 9 1
1.3 XUMHUYECKHUE PEaKIUN 11 1 1
Wtoro no pazneny 28
Pasnen 2. Heopranmueckasi xumust
2.1 Mertanb 11 1
2.2 Hewmeramb 14 1 2
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB 7
Hroro mo pazneny 32
Paznen 3. Xumus u :ku3Hb
31 ‘ XuMHUs U )KU3Hb 8 1
Hroro mo pazneny 8
OBLIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68 2 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Jl'j;-)l'[ Tema ypoka Beero Konrpoabnbsie  IIpakruueckue ®axt :)Igl? a[;zil;fe IBH
padoThbI padoThbI Maan bIe pecypebl
Tema 1. IIpeamet opranudeckoii xumun. Teopusi cTrpoenns oprannyecKux coeanHenuii A. M. Byriaeposa ( 3 1)

[IpenmeT oprannyeckoil XuMuu, e€

L BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE .
Teopust cTpoeHUsI OPraHUYECKUX

2. coenquneHuiit A. M. byrneposa, eé 1
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o kiaccupuKanuu

3 opraHnueckux BemecTB. Homenkiarypa 1

' (cuctemMaTuyeckas) U TpUBHAJIbHbIE

Ha3BaHUsl OPraHUYECKHUX BEILECTB

Tema 2. IIpeneibHbI€ YIJI€BOAOPOAbI — AJTKaHBI (4 4)

4, AJKaHBI: COCTaB U CTPOCHUE 1

5. AJIKaHbl: TOMOJIOTUUECKHUH PsiT 1
JlaGopatopusiii onbIT Ne 1. KauectBenHOE

6. orpeziesieHue yriiepoja U BOAOpoJa B 1
OpPraHMYECKHX BEIIECTBAX.

7 MeraH 1 3TaH — IpoCTenIIne 1
IPEJICTAaBUTENIN AJTKAHOB

Tema 3. HenpenesbHble YIJIeBOAOPO/IbI: ATKEHbI, AJTKATHEHbI, AJIKHHBI (8 1)

8. AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA 1

9 OTHJEH U NPONUIEH — MPOCTENIINe 1
MPEJICTAaBUTENIN ATKEHOB

10 IIpakTuueckas padora Ne 1. «[loxyuenue 1 1

9TUJICHA U U3YUCHHUC CTO CBOICTBY
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Ankanuensl. byranuen-1,3 u

11. MeTunoyraaueH-1,3. Ilomydenue 1
CHHTETUYECKOT0 KayuyyKa U PE3UHBI

12 AJKUHBIL: COCTaB 1 0COOEHHOCTH CTPOCHHUS, 1
TOMOJIOTHYECKUHN PSII.

13 AlleTHIIeH — MPOCTEHIINI MPeICTAaBUTEIb 1
AJIIKMHOB

14, Boruncnenus no ypaBHEHUIO XUMHUECKOM 1
peakuuu

15 Brprunciienus o ypaBHEHHIO XUMHYECKON 1
peaxkiuu

Tema 4. ApomaTuueckue yriieBoaopoabi (4 1)

16. | Apensl: 6eH301. 1

17.  Apensl: TosyoOI.

18. TOKCHYHOCTH apEHOB

19, ['enetnueckas CBSA3b YIrieBOJAOPOIOB, 1
IPUHAJUISKAIINX K Pa3IMYHbIM KJlaccam

Tema 5. [IpupoaHbIe HCTOYHUKH YIJIEBOIOPOIOB M HX nepepadorka (5 1)
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:

20.  TpUPOIHBII ra3 v MOIyTHEIE HEPTIHBIE 1
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
JlaboparopHsriii onbiT Ne 2. O3HaKOMIIEHHE

21. ¢ oOpasiaMu 1miacTMace, KayqdykoB U
PE3UHBL.

[IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOIOB:

22.  TPUPOIHBIH ra3 v MOIyTHEIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ TepepaboTKu
JlaboparopHsrii ombiT Ne 3.

23. MopenmpoBaHHE MOJICKYJT YTIIEBOIOPOIOB 1
Y TAJIOT€HONPOU3BOIHBIX.

KoutpoabHnas padora Ne 1
24. Tema: YriieBo10pObI 1
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Tema 6. Ciuptol. ®eHout (5 1)

Hpe,I[CJ'IBHI)IC OAHOATOMHBIC CIIMPTHI:

25. 1
METaHOJI ¥ 3TaHOJI. BoopoiHas cBsi3b
6. Jlaboparopublil onbIT Ne 4. Oxucienue 1
CIHMPTA B AJIBJICTU]L.
27 MHOroaTOMHBIE CIIUPTHI: TUICHTITUKOIb 1 1
TIIUIEPUH
JlaGopaTtopHsbiii onbIT Ne 5.
28.  BzaumopneiicTBHE IUIIEpUHA C 1
ruapokcuaoM meau(Il).
29 deHout: cTpoeHue MOJICKYIIEL, busndeckue 1
¥ XUMHYECKUE CBOMCTBA, IPUMEHEHNE
Tema 6. Anbaeruapl. Kapoonosbie kuciaorol. Ciioxubie 3¢upsbi (9 1)
30 Anprerunsl: GopMalbICTHI U 1
aneTaapaerull. AeToH
Jlab6opaTopusiit onibIT Ne 6 . KauecTBeHHbIE
3]  Deaxuuu aibjieruion (oxuciieHue 1
aMMHa4YHBIM pacTBOPOM OKCHJa cepedpa u
ruapokcuaoM meau(Il)).
30 OMHOOCHOBHEIE TIpe/eNIbHBIE KapOOHOBBIE 1
KHCJIOTBI: MypPaBbUHAs M YKCYCHast
33, IIpakTuyeckas pijﬁOTa Ne 2. «CpoiicTBa 1 13.02
pacTBopa yKCYCHOM KHUCIIOTBI»
CreapuHOBas ¥ OJIEWHOBASI KUCIIOTHI, KaK
34.  mpencTaBUTENN BBICHIMX KapOOHOBBIX 1 20.02
KHCJIOT
35 MpI1a Kak coiu BBICIIINX KapOOHOBBIX 1 9702
KHCJIOT, UX MOoIIee JieiicTBHe
36 CrnoxHnble 3(hUpbl KaK MPOU3BOIHBIE 1 2902
" KapOOHOBBIX KHCIIOT. '
37.  TI'maponu3 cIOXHBIX 3(GUpoB 1 05.03
38, XKupsbl: ruaponus, npuMeHeHue, 1

Ouosoruueckas poJib KHUpPOB
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Tema 7. YrueBoasl (5 1)

39. YrieBobl: cocTaB, KiacCupUKaITHsI. 1

40, Baxneiive npencraBuTeNu: rioKo3a, 1
dpykTO3a, caxapos3a

a1 Kpaxman u nemiono3a Kkak npupoaHbie
TIOJTUMEPHI

42 JlabopaTtopubiit onibiT Ne 7.

' B3aumoneiicTBue kpaxmasia ¢ HOgoM.

KontpoabHnas padora Ne 2

43. «Kucnopoacoaepaine oOpraHn4ecKue 1
COETUHEHUS

Tema 8. AMuHbl. AMUHOKHUCI0THI. Beaku (6 1)

44, AMWHBI: METHJIAMUH W aHWJIUH 1
AMUHOKHUCIOTHI Kak aM(OTEpHbIE

45. OpPTraHUYECKUE COCAMHEHUS, UX 1
OHOJIOTHYECKOE 3HAYCHHE.
AMUHOKHUCIOTH Kak aMm(pOoTepHbIe

46. | OpraHMYECKHE COCIUHCHWS, UX 1
OMOJIOTHYECKOe 3HAYCHHE.

47. ITenTuner 1

48, benku kak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI

19 benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI

Tema 9. Ilnactmaccnl. Kayuyku. Boiokna (2 yaca)

50 OcHOBHBIE IOHATHS XUMHH . 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METOIBI CHHTE3a

51.  BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH. 1
[TmacTMacchl, KaydykH, BOJIOKHA

OBIHIEE KOJIMYECTBO YACOB I1O 51

ITPOI'PAMME
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11 KIIACC

KoaudecTBO 9acoB

117121 Tema ypoka Beero Kontpoabubie  IIpakTHueckue Maan Ipumeuanue
paboThI paboThI dakr
Tema 1. Ctpoenue aTromoB. [lepuoanyeckmii 3akon u [lepuoanyeckas cucrema xumudeckunx 3jementoB JI. . MennesieeBa (8 1)
1. XUMUYECKUH IIIEMEHT. 1
2. ATOM. 1
3. DJeKTpoHHAs! KOH(UTYpaLKs aTOMOB. 1
4. DJeKTpoHHAs! KOH(UTYpaLKsl aTOMOB. 1
[Iepnoanueckuii 3axoH u [lepnoanueckas
5 cUCTeMa XUMHU4eckux snemenTos /1. 1. 1
' Memnpeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
6. XUMHYECKHX 2JIEMEHTOB U UX COCIMHEHUH 1
0 TpyIIaM.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
7. XUMHUYECKHX 3JIEMEHTOB U UX COECMHEHUIN 1
0 MEepHOJIaM.
3HaueHue MepruoIMYECKOro 3aK0Ha U
8. CHCTEMBI XMMHUYeCKHX 31emMenToB J1.1. 1
MeHeneeBa B pa3BUTHH HAYKH
Tema 2. Ctpoenne BemecTBa. MHOrooopasue BemecTs (9 u)
CrpoeHnue BeniecTBa. XuMu4eckas CBs3b,
9. e€ BUJIbl; MEXaHU3MbI 00pa30BaHU 1
KOBQJICHTHOH CBsi3U. BoopoiHas cBsi3b.
10. BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTb. 1
11. CreneHb OKUCIICHHUS. 1
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BemecTBa MOJIEKYIIIPHOTO U

12 HEMOJIEKYJISIPHOI'O CTPOEHHUS.

13 Konrposbnas padora 1
Tema: CTpoeHue BelecTBa

14, [TonATHE O AUCTIEPCHBIX CUCTEMAX.
VIcTUHHBIE U KOJUIOUIHBIE PACTBOPBI.

15. MaccoBas 10J1s1 BeIIecTBa B pacTBOpE.

16. Knaccudukanus u HOMEHKJIATypa
HEOPraHMYECKUX COCTUHEHUH.

17 ['eneTnueckas cBs3b HEOPraHUYECKUX
BEIIIECTB, Pa3IMYHBIX KJIACCOB.

Tema 3. Xumuueckue peakuuu (11 u)

18, Kﬂaccnquaumf XUMHAYECKHX peiucunﬁ B
HEOPraHMYeCKOW U OPraHMYeCKOW XMMUHU.
3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH

19. COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKHX PEaKLUsIX

20 CkopocTtb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE pABHOBECHE
IIpakTnyeckas padora Ne 1. «Bnusiaue

21. pa3IU4HbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIum»
DNeKTpoTUTHYECKAs TUCCOLHALINS.

22. [Tonsitue o BomopogHOoM mokaszarene (pH)
pacTBopa.

JlaGopatopuslii onbIT Ne 1. Onpenenenue

23. CpeJibl PaCTBOPOB BEILIECTB C MOMOILBIO
YHHUBEPCAJIBHOTO MHIMKATOPA.

Peakiiuu noHHOTrO OOMEHAa.
24, Jlabopatopusbrii ombit Ne 2. IIpoBenenue

peaxIuiit HFOHHOTO OOMEeHa.
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I'maponus opraHnyeckux u

25. HEOPraHWYECKUX BEILECTB

6. OKHMCIHUTENBHO-BOCCTAHOBUTEIbHBIE
peaKkiuu.

27 [TonsTre 06 9MEKTPOIH3E PACIIaBOB 1
pacTBOpPOB coyeit

) Kourposbnas padora 2
Tema: TeopeTrnueckre OCHOBbI XUMHUU

Tema 4. Metaabi (11 4)
Mertasibl, uX MOJOKEHHE B

29 [Tepuoanueckoii cucTeMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB.

30. OO6mue ¢hu3nyecKre CBOMCTBA METANIOB

31 CruiaBbl METaJLIOB. DIIEKTPOXUMUYECKUN
P HANPSHDKEHU METaJIIIOB

32, XUMHUYECKUE CBOWCTBA BaXKHEUILINX
METaJUIOB (HATPHUI) U UX COCTUHEHUI
XUMHYECKUE CBOMCTBA BaXKHEUIIIUX

33. METaIIOB (Kalui, KaNbIIUii) U UX
COeTMHEHNN
XUMHUYECKUE CBOWCTBA BaXKHEUILINX

34, METaJIJIOB (MarHuii, aJuIFOMUHUN) U UX
COEMHEHUI
JlaGopatopHslii onbIT Ne 3.

35. B3anmopeiicTBre THAPOKCH 1A ATTFOMUHHMS C
pPacTBOpPAMH KUCJIOT U IIEI0YEH.

36 XUMHUYECKUE CBOMCTBA XpOMa, MEAHN U UX

COeTUHEHNN
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37.

38.

39.

Tema 5

XuMHYeCKHE CBOMCTBA IIMHKA, JKeJe3a U
UX COEOUHEHUN

Jlaboparopusrii ombIT Ne 4. KauecTBeHHBIC
pEaKIuyi Ha KATHOHBI METAJLIOB.

IpakTnyeckas padora Ne 2. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«MeTamabm»

. Hemerasbl (14 1)

HeMeTaJIJH)I, HX IIOJIOKCHUEC B
HCpHOZ[H‘IGCKOﬁ CHUCTEMC XMMHUYCCKHUX

40. anemenTtoB J[. . Menpaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

41. ®uznyeckue CBOMCTBA HEMETAIJIOB.

42, AmnoTponusi HeMeTauIoB (Ha puMepe
KHCJIOPO/JIa U yIIIepoa)

43, AmoTponusi HEeMeTauIoB (Ha puMepe
cepsl 1 (hochopa)

44, AmoTponusi HEeMeTauIoB (Ha puMepe
KHCIIOpoJia, cephl, (hocdopa u yriaepoaa)

45 XuMu4eckue CFoﬁCTBa TaJIOT€HOB, CEPBI U
WX COCJIMHCHUIN

16, XuUMHUECKUE CPOfICTBa azora, hocodpa u
WX COEMHEHUI
IIpakTHyeckas padora Ne 3

47. PenieHue SKCIEPUMEHTATBHBIX 337124 110
TeMe «A30T U Gpochop U UX COSTMHEHUSD

18 JlabGopatopusrit oneiT Ne 5. KauecTBeHHbIS

PCaKiu Ha aHUOHBI U KATUOH aAMMOHMUA.
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XHUMHUYECKUE CBOMCTBA yIiepoJa, KpEMHUs

49. . 1
1 X COeIUHEHUN

50 [Ipumenenue BUaX(HefIHIHX HEMETAJJIOB U 1
UX COCAUHEHHH
IIpakTnyeckas padora Ne 4. «Pemienue

51. sKcnepuMEHTANIBHBIX 3a7a4 110 TEME 1
"Hemeraminl"»
O00011IeHrEe U CHCTEMATHU3aLKs 3HAHUH 110

5o Teme «Hemeramby. BLI‘II/ICJ'ICHI/I)IUHO 1
YPaBHCHUSM XUMHYCCKHX PEAKIIHHA 1
TEPMOXUMHYECCKUE PACUETHI

53 Konrposabnas padora 3 1

Tema: «Metamie» u «HemeTamin

Tema 6. CBsi3b HeOPpraHu4eCKHX M OpraHu4yeckux Bemrects (7 4)

54. HeopraHu4eckue KHCIOTHI. 1

55. OpraHudeckue KUCIOTHI. 1

56. Heopranuueckue oCHOBaHUS 1

57. | Opranuyeckue OCHOBAHHS. 1

58 AmpoTepHble HeoOpraHU4ecKue 1
COEJIMHEHUS.

59. AmdoTepHble OpraHMuECKue COeTMHEHMS. 1

60. ['eneTnueckas cBs3b HEOPraHUYECKHUX U 1
OpPTraHUYeCKUX BEIIECTB

Tema 7. Xumus u :ku3Hb (8 u)

61 Posb xumum B obecrieueHun 1
HKOJIOTHYECKOM 6e30MacHOCTH

62 Posib xuMum B obecrieueHNH 1
SHEPreTHIecKoil 0€30macHOCTH

63. Ponp xumuu B o0ecrieueHuu MHUIIEBOI 1

0€e30I1aCHOCTH

28




Posib xumMum B obecrieueHNH pa3BUTHH
MEIULIVHBI

64.

KonTpoasnas padora 4
65. Tema: CBsi3b HEOPraHMYECKUX U
OPraHUYEeCKHX BEIIECTB

[IpencraBnenus 00 00X HAYYHBIX
66. npUHIMIIAX TPOMBIIIICHHOTO MOTY4YeHUS
Ba)KHEUIIINX BEIIECTB

67. YernoBek B MHpE BEIIECTB U MAaTEPHUAJIOB

68. Xwumus u 310pOBbE YEITOBEKA

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68
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YUYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumusi, 10 knacce/ I'abpuensa O.C., OGIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO «/[PODA»;
Axnmnoneproe o0miectBo «M3marensctBo «IIpocBerienne»

* Xumus, 11 knacce/ I'abpuensu O.C., OGIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumuss Metoandeckoe mocoore — 6a30BbIi ypOBEHBY - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0mas XuMus B TeCTax, 3aaavax, ynpaxaenusx. 11 kmace» — M.:
Hpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTpoabHBIE ¥ MPOBEPOYHBIE
paboTsl k yueOHUKY». — M.: JIpoda, 2021 T.

4. O.C.I'abpuemnsn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHas KHUTA IS yUUTEIISN».
Yacte 1 — M.: [Ipoda, 2019 rox.

5. 0.C.I'abpuensu, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HacronbHas kHUra A7 yUUTEIS.
Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun o XUMUU U CIIOCOOBI UX PEIIeHUs - M.:
«poda», 2021rox.

7. B.I'. lenucoBa «Xumus 11 kinacc noypounsle miaansl no yueoHuky O.C.I'abpuensna, I'.I".JIbicoBoi» -
Bonrorpan» Yuurens 2018rox.

8. M.A.Psa6oBa, ¥Y.}O.Hesckas, P.B.JIuako «Tecthl mo xumun 11 kiaacey, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensn, U.I.octpoymoB « XuMHYECKH dKkcriepuMeHT B mkose 11 kmacey; - M.: [Ipoda. —
2019 ron.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
http://www.chemnet.ru ["azeta «Xumus» u caiiT aist yautens «51 uay Ha ypoKk XUMHK»
http://him.1september.ru Equnas xomtekus LIOP: [IpenMerHass KOMIEKIHS « XUMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSI.
Komnexnus Poccuiickoro o61ieo6pa3zoBaTeinbHOTo noprania

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckast XuMHusi: SJIEKTPOHHBIN YIYEOHUK TSl CPETHEHN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: JIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpBITBIN KoJUTEK: XUMHUS

http://www.chemistry.ru JlucraHlinoHHAs] OTMMIIHA/A 10 XUMHU: TETeKOMMYHHUKAIIMOHHBIN
0o0pa30BaTeIbHBIN MPOEKT
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