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PabouasmnporpammanoydeOnomynpeamery«Xumusa»aisil 0-11kmaccoBcocTaBieHacy4eTOMTpEOOBaHHIMA
®enepanpHoro 3akona "OO0 obpazoBanmu B P®D" ot 29.12.2012N 273-03;0I'OC COO(mpukaz Mwun
IIPOCBELICHHUS Poccun Ne287 oT 31.05.2023r.); ®enepanbHOM o0pa3zoBaTenbHON
nporpamMmmeicpeHerooomeroodpazopanus(npukazMunnpocsemenusPoccunNe3700t118.05.2023); denepansu
oif paboueii mporpaMMbl cpeHero odmiero oopasoBanus 1Mo xuMuu (6a3oBeIid ypoBeHb) (st 10-11 kmaccos
00pa3oBaTeNbHBIX OpraHu3anuii), Mocksa, 20251, OOII COO MBY «JIunei Ne 76» ot 27.08.2025r.

Jlnst cocTaBiieHUs1 Mporpammbl ucmnoib3oBajics Koncrpykrop pabdounx mporpamm ECOO (Pabouas
nporpamMma 1o ydeonomy npeamety «Xumusi» aas 10-11 kimaccos (1D 8834650).

[TporpammaopueHTHpOBaHAHAKNCIIONB30BaHHEyUeOHNKOB: Xumus. 10 kiacc: 6a3oBbiii yposenb / O.C.
I"a6puensu, U.I'. Octpoymon, C.A. CrnankoB — Mocksa: IIpocBemenne, 2024. Xumus. 11 kmacc: 6a30BbIid
ypoBens / O.C. T'abpuensa, .I'. Octpoymos, C.A. CinagkoB. — Mocksa: [Ipocsemienue, 2024.

BVYueonommnaneMBY «JluneiiNe76»Hanzyuenuenpenmera « XuMus»oTBoauTcsaBl0 u 11kmaccax mo2
yacaB Henento. Ipoepamma peanuszyemcs ¢ 2025-26 yueonom 200y.

PaGouass mporpamma mno ydyeOHOMY HpeaMeTy «XHUMHUS» OIpelNesieT CoAep)KaHUe AeSITeIbHOCTU
cydeToMoco0eHHOCTeo0pa3oBaTenbHOUONMNTHKUMBY «JIutieitNe76»,00pa30BaTeIbHBIXIIOTPEOHOCTEWH3AII
0COBOOYYAIOIIHUXCSI.

[IporpammMa 10O XUMHUM Ha ypPOBHE CpemHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepasibHOro  3akoHa oT 29.12.2012 Ne 273-@3 «OO6 oOpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eepalibHON 00pa3oBaTENbHON MPOTrpaMMbl CPEIHEr0
obmero oopazosanus (OOII COO), npeacraBneHHbIx B DeepanibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ¢ yuérom Konuenmmu mpenojaBanus y4eOHOTo mpeamera «XHMHS» B 00pa30BaTEIbHBIX
opranm3anusax Poccuiickoit ®enepanuu, peanu3ylOUIMX OCHOBHbIE OOpa3oBaTeNbHbIE MPOTPaMMbI, U
OCHOBHBIX NoJio)keHul «Ctpareruu pa3BuTHs BocnuTaHus B Poccuiickoit ®@enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMBbl IO XUMUH, K ONPEICICHHIO 00IIel CTpaTeruu 00y4eHus,
BOCIIMTAHUS U Pa3BUTHUSL O0O0YYAIOIIMXCS cpeAcTBaMU yueOHoro mpeamera «Xumus» st 10—11 xmaccoB Ha
0a30BOM YpOBHE cocTaBwIH KoHIenTyalbHble TojoxkeHuss PI'OC COO o B3auMOOOYCIOBIIEHHOCTH IICIIEH,
coJlepKaHusl, pe3yIbTaToB 00yueHus U TPeOOBaHMI K YPOBHIO MTOJATOTOBKH BHIITYCKHUKOB.

XuMHUecKkoe 00pa3oBaHHE, I0JlydaeMOE BBITYCKHUKAMH 0O0IIe00pa3oBaTeIbHON  OpTraHU3alHH,
SBJISIETCS HEOTHEMJIEMOM 4acThio MX 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEPILAIOIIMM ITAlloOM pean3alii Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEW, MPHUCYIIMX IEJIOCTHOH CHCTeMe
XMMHUYECKOTO 00pa3oBaHMA. OTH I[IEHHOCTH KacaloTCs IO3HAHMs 3aKOHOB IPUPObI, (OPMHPOBAHUS
MHUPOBO33PEHUS U O0IIEH KYJIbTYphI YEIOBEKA, a TAK)KE IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIECHHS K CBOEMY
3JI0pOBBIO U MPUPOAHOI cpene. Peannsyercs xuMudeckoe oOpazoBaHue 00Y4arOIUXCs HA YPOBHE CpPETHEro
oOmrero oOpa3oBaHUs CPEACTBAMH YUE€OHOTO MpeameTa «XHMHUsS», COIAEpPKaHHE M TOCTPOCHHE KOTOPOTO
OTIpeJieNIeHbl B IPOrpaMMe 110 XUMHUH ¢ YUETOM crieln(UKY HAayKd XUMHUH, €€ 3HaYeHUS B MO3HAHUU IPUPOIBI
¥ B MaTepHAIbHOW >KM3HM OOINECTBA, a TaKXkKe C Y4ETOM OOIMMX IeJeld M MPHUHIUIIOB, XapaKTEPH3YIOUIIX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeiHero ob1ero oopazosanus B Poccuiickoit @enepanuu.

XuMHsT Kak OJJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HWIrpaeT ocoOyi pollb B COBPEMEHHOM
UBUJIM3AINH, B CO3JJaHIUH HOBOW 0a3bl MaTepUanbHOU KyabTypbl. OHA BHOCUT CBOH BKIIaJ B (hOpMUPOBAHKE
PalMOHATILHOTO HAYYHOT'O MBIIIJIEHHS], B CO3/1aHHE LIEJIOCTHOTO MPEJCTABIIEHUS 00 OKPYKaIOILEM MUPE KaK O
€IMHCTBE NMPHUPOJBI U YeJIoBeKa, KOTopoe (OpPMHPYETCs B XMMHUHU HAa OCHOBE IMOHUMAaHHS BEIIECTBEHHOI'O
COCTaBa OKPY’KAIOLEro MHpa, OCO3HAHUS B3aWMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, MX CBOMCTBAMH U
BO3MOXHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aUMOJEHCTBYSI C JPYTUMH €CTECTBEHHBIMH HAayKaMH, XHMHUsS CTala HEOTHEMIIEMOW YacTHIO
MHUPOBON KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO TPYyAa M KM3HM KaXJOro 4ieHa oOIlecTBa.
CoBpeMeHHass XMMHS KaK HayKa CO3MIaTebHAas, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBleHa Ha pEIICHUE
rJI00aNbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS YeNIOBEUECTBA — CBHIPhEBOW, HHEPreTHUECKOM, MHUIIEBOH,
9KOJIOTMYECKOM 0€30MacHOCTH U OXPAHBI 3JJ0POBbSL.

B cootBercTBHM C OOMMMHU LEIIMHU M NPUHIMIAMH CPEAHEro o0Iero oOpa3oBaHUs COJEpKaHUE
npenmera «Xumus» (10-11 xmaccel, 0a30BbIl YpOBEHb M3y4€HHS) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYIbTYpHYIO IOJATOTOBKY OOYyYalomIMXCs, HEOOXOAMMYIO MM JUIsl BBIPAOOTKM MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIEITHOTO BKIIFOUSHHS B KU3HB COLIMYMA, TPOIOJHKEHUST 00pa30BaHUs B Pa3IMUHBIX 00JIACTSIX,
HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

Yhttps://edsoo.ru/wp-content/uploads/2025/07/2025 soo frp himiya 10 11 baz.pdf
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CocrapnsromumMu  npeaMera «XUME SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckass XUMHS» H
«O0mias 1 HeopraHWyeckass XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOIi HayKH: CHCTEMa 3HAHUU MO0 HEOPTaHMUYECKOW XUMHUHU (C BKIIFOUEHHWEM 3HAHWMW U3 OOIIeH XUMHUU) U
oprannyeckor xumuu. DopMUpOBaHWE JAHHOW CUCTEMBbI 3HAHWHN TPH W3YyYEHUU MpeaMeTa OO0eCreUrBaEeT
BO3MOXKHOCTh PaCCMOTPEHUSI BCETO MHOT000pa3us BEIICCTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI
XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranudeckas xuMusi» u «OOIIas u HeopraHuyeckas XUMHsI»
chopMHpOBaHa B MPOrpamMme Mo XMMHH Ha OCHOBE CHCTEMHOT'O MOJIX01a K U3yYEHHIO y4eOHOro MaTtepuana u
00yCJIOBJIEHa UCTOPUYECKU OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN HA OINMPEACNIEHHBIX TEOPETUUECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKoil XMMUU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUUECKOW TEOPUU CTPOECHUS
OPTraHUYECKUX COCAMHEHUM, a TAaKKE HAa YPOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX MPEJICTABICHUNU O
cTpoeHuH BellecTB. CBeeHNs 00 U3ydaeMbIX B Kypce BellecTBax Aal0TCs B pPa3BUTHH — OT YIIIEBOJIOPOAOB 10
CIIOKHBIX OWOJIOTHUECKHM AaKTHBHBIX COCAMHEHHWU. B Kypce OpraHm4eckoil XUMUHM TOTy4arOT DPa3BUTHUE
chOpMUPOBAHHBIE Ha YPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMsI IE€pBOHAUYAIbHBIE MPEACTABICHUS O
XUMHUYECKON CBSI3H, KIACCU(UKANMOHHBIX TMPU3HAKAX BEHIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HX
CTPOEHHUSI, 0 XUMUYECKOUN pEaKI1u.

[Tox HOBBIM yTiIOM 3peHHs B IpeaAMeTe «XUMHUsH» 0a30BOTO YPOBHS PacCMaTpPUBACTCS M3YUYEHHBIN Ha
YPOBHE OCHOBHOIO OOIIero o0pa3oBaHUs TEOPETHUECKUN MaTepuan U (PaKTOIOTUYECKUE CBEIEHUS O
BEIIIECTBAX M XWMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeOpraHuyecKas XUMUS)
oOydJaromuMcsi TPEJOCTaBIsETCS BO3MOXKHOCTH OCO3HATh 3HAYEHHE MEPHUOJUYECKOrO0 3aKOHAa C
O0IIETECOPETUYECKUX M METOMOJIOTHYCCKUX IMO3UIUH, TIy0)Ke MOHATh UCTOPHUYECKOE MU3MEHEHUE (YHKITUI
3TOTO 3aKOHA — OT 0000IIaroIIeH 0 00BACHSIONIEH 1 TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHU O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHECHUH,
a TaKXKE 0 XUMUUYECKHX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs J0NoJIHseTcs B Kypcax 10
u 11 KiaccoB sneMeHTaMU COJEpKaHUS, UMEIOIUMH KyJIbTYPOJIOTUYECKUM U MPUKIATHON XapakTep. JTu
3HaHUS CIOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XUMHUH C JAPYTUMHU HAyKaMH, PacKpbIBalOT €€ poyib B
MO3HABATEIIbBHOW H TPAKTHYECKON JCSATEIHHOCTA YEIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHUS K
MPOLECCY TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUH XWMHUHU, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHEH, KPUTHICCKU
OCMBICIIMBAaTh MH(OPMALMIO M MPUMEHATH €€ JUIs MOMONHEHHUS 3HAHUM, PElIeHUS WHTEIIEKTYyalbHBIX U
SKCTIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1a4.B 1emom coxepxaHue ydeOHOro mpeaMera «XUMUS
JTAHHOTO YPOBHS U3Y4YEHHS OPUEHTHPOBAHO HA (popMHUpOBaHHE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKONM OCHOBBI
Ui TOHMMaHus (GUIOCOMCKUX HJeH, TaKuX Kak: MaTepuallbHOE €IMHCTBO HEOPTaHMYeCKOro u
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB MX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYTEM DOKCIEPUMEHTAa M PEIICHHs TPOTUBOPEUYHM MEXTY HOBBIMU (aKTaMH |
TEOPETUUYECKHUMH MPEINOChUIKAMH, OCO3HAHHE POJIM XMMHUHU B PEIICHUU SKOJIOTHYECKHX MpOoOJeM, a TakkKe
po0JeM cOepeKeHUs YHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHMsI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mane pemneHus 3amad  BOCIMTAHUWSA, PA3BUTUS M COLMANU3ALMU OOYYAIOIIUXCS TPUHATHIE
MPOrpamMMOi MO0 XUMHUHU TOAXOABI K OMPEACIICHUIO COJEPKAHUS M TIOCTPOSHUS TIPEIMETa MPeyCMaTpUBAIOT
dbopMUpOBaHNE YHUBEPCATbHBIX YUYEOHBIX ACUCTBUN, MMEIOMIMX 0a30BO€ 3HAYCHHE JUISI Pa3jIMYHBIX BUIOB
NEeSTENIbHOCTH: pelIeHus MpoOsieM, IOHCKa, aHajau3a U oO0paloTKM HHPOpMaluu, HEOOXOAUMBIX IS
MPUOOPETEHUS OMbITa MPAKTUYECKOW M HMCCIEI0BATENbCKONW JESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUH XUMUH.

B npakTuke mpemnogaBaHus XMMHUH KaK HA YPOBHE OCHOBHOTO 0O0IIIEro 0Opa3oBaHus, TaK U HA YPOBHE
cpenHero o6Omero oOpa3oBaHHs, MPH OMpPENEICHUM COJEP’KAaTEIbHON XapaKTepUCTUKU Iiesield H3ydeHUs
npeaMeTa HalpaBJIeHHEM NEePBOCTENICHHONW 3HAYMMOCTH TPAJWIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKONW HAayKH Kak O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEATETbHOCTH YEJIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOAMYECKOM TOYKM 3pEHMsS TaKkoM MOAXOHA K
OTIPEICTICHUIO IeJIeH N3YUCHUS TIPEIMETA SBISICTCS BIIOJTHE OIPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUs TJIABHBIMU MEISIMH H3yueHHUs Mpeamera «Xumus» Ha 0a30BOM
ypoBHae (10 —11 ki1.) IBISFOTCS:

. dbopMUpOBaHHE CUCTEMBI XMMHYECKUX 3HAHWN KaK Ba)KHEUIIEH COCTaBIISIFOIICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIeKAT KITFOUYEBbIE OHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI H TEOPUHU
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE ¥ T[OHUMaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHui
MHPOBO33PEHUYECKOr0 XapakTepa, 03HAKOMJIEHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;



. dbopMUpOBaHHE W pPa3BUTHE NPEJACTABICHUNA O HAyYHBIX METOJaX I[MO3HAHUS BEMIECTB U
XUMHYECKHX pPEaKIMi, HEOOXOIUMBIX Il MPUOOPETCHHSI YMCHHH OPHEHTHPOBATHCS B MHPE BEINECTB U
XUMHNYCCKUX ﬂBHeHHfI, HMCIOIUX MCCTO B ITPUPOJC, B HpaKTI/I‘{eCKOfI )41 HOBCGHHCBHOﬁ KHU3HU,

. pa3BUTHE YMCHHH M CHOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHHEM M OOBSCHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPAaBHII 0€30M1aCHOTO OOPAIICHHUS C BEIIECTBAMH.

Hapsiny ¢ atuM, coaepikaTelibHas XapaKTepUCTHKA IIeJIed W 3a7ad W3Y4YCHHs MPeJAMETa B porpaMme
M0 XMMHHU YTOYHCHA U CKOPPCKTHUPOBaHA B COOTBCTCTBHU C HOBBIMH IIPHOPUTCTAMU B CHUCTCMC CPCIAHCEIO
obmiero oOpazoBanus. CerojaHs B IperNojaBaHUU XHUMHH B OOJIBIICH CTENEHH OTHAETCS MPEINOYTCHUE
NPAaKTUYECKOH KOMITOHEHTE COJAEp)KaHUS OOY4YEHHs, OPHEHTHUPOBAHHOM Ha TOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTeIbHON OpraHu3alyy, BJaICIOIIEro He HaOOPOM 3HAHHH, a PYHKIIMOHAIBHON IPaMOTHOCTBIO,
TO €CTh CHOCOGaMI/I U YMCHHUAMH aKTUBHOI'O IMOJYYCHHA 3HAaHUU U MNPUMCHCHHA UX B peaanoi/’I KU3HU OJIA
peIIeHUs TPAKTUIECKHX 3a7ay.

B cBs3u ¢ aTUM IIpU U3yuyeHUU npeaMera «XHUMHs» JOMUHUPYIOLIEE 3HAUYEHUE NPUOOPETAOT TaKkue
LeJIH U 33]1a91, KaK:

ajanTanus OOy4aroIuXcs K YCJIOBUSM JUHAMHYHO pa3BHBAIOLIETOCS MHUpPA, (OpMHUpPOBaHUE
HUHTEIICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOSTCILHOMY
IIPUHATHUIO T'PAMOTHBIX peI_HeHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTyalHAX, CBA3AHHBIX C BCIICCTBAMU U HUX
PUMECHECHUEM;

dbopMupoBaHHe y OOYYAOIIUXCS KIIOYCBBIX HABBIKOB (KJTFOYEBBIX KOMIICTCHIIMN), HWMEIOIINX
YHHUBEPCAJIbHOE 3HAUCHHE IS PA3IMYHBIX BUJOB JICATEIILHOCTU: PEIICHHs IMPOOJeM, TOUCKa, aHAllu3a H
00paboTku wuH(pOpMAIMK, HEOOXOAWMBIX IS NPUOOPETEHHS OIbITa JESITEIBHOCTH, KOTOpas 3aHMMAaeT
Ba)KHOE MECTO B ITO3HAHUHU XMMHH, a TAK)KE JJIs OLCHKHU C MO3UIUI YKOJIOTHYECKOM 0€30IacCHOCTH XapaKTepa
BJIMSTHUS BEIIECTB M XMMUYECKUX MPOIIECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHE I[O3HABATEIBHBIX HMHTEPECOB, HWHTCIUICKTYAJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
00yJaromUXCsl: CIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHUU B COOTBETCTBHH C
JKU3HEHHBIMH ITOTPEOHOCTSIMH, HMCIIOJB30BaTh COBPEMEHHbIC MH()OPMALMOHHBIC TEXHOJIOTHH JJIsA MOHUCKA U
aHaJIM3a y4eOHOM U HayYyHO-TIONYJISIPHON MH(POPMALIUU XUMUYECKOTO COIEP KAHMUS;

dbopMHupoBaHHE ¥ pa3BUTHE Yy OOYYAKOIIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HAOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IIPU
TUTAHUPOBAHHUH U TIPOBEJCHUH XUMHUYECKOTO HKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOyyaromuxcs yOeXIEHHOCTM B T'yMaHHCTUYECKON HAmpaBIEHHOCTH XHMHHU, €€
BXHOW pOJM B pEIICHUU TI00aIbHBIX MpoOJIeM paIlMOHAIBLHOTO MPHUPOAONOIB30BAHUS, MOMOTHEHUS
JHEPTreTUYECKUX PECYPCOB U COXPAHCHHS MPUPOIHOTO PABHOBECHSI, OCO3HAHMS HEOOXOJIUMOCTH OEpeKHOTO
OTHONICHUS K MPHUPOJE U CBOEMY 370POBBIO, a TaKKe€ MPUOOPETEHHS OMbITa UCIOIB30BAHUS MOTYYECHHBIX
3HAaHUU JJI IPUHATUA TPAaMOTHBIX peHIeHI/II\/'I B CUTyalUAX, CBSA3aHHBIX ¢ XUMHWYCCKUMU ABJICHHUAMMU.

B yueOHOM mnane cpemgHero oOmiero oOpazoBaHus MpeaMeT «XHUMHs» 0a30BOTO YPOBHS BXOJHUT B
cocTaB IpenMeTHOM 06sacTi «EcTecTBEHHO-HAYUHBIE TIPEIMETBIY.

OOmiee 4MciIO YacoB, OTBEAEHHBIX ISl U3Y4YEHHUS XUMHUHU, Ha 0a30BOM ypPOBHE CPEIHETO OOIIEro
oOpa3oBaHusi, cocraniseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Hezeno), B 11 kimacce — 34 yaca (1 yac B
HEJIETIO).

Coaep:xanue o0yuenus no xumum B 10 kinacce

Oprannyeckasi XuMus

Teopernyeckue 0CHOBbI OPraHUYECKOH XUMHUHU

ITpeamer OpraHNYecKou XUMUU: eé BO3HUKHOBEHUE, pa3BuTHE u 3Ha4YeHHE
B TIOJIyYeHHUH HOBBIX BEMIECTB W MaTepUAIOB. Teopus CTPOEHUS OpPraHWYECKHX COCTUHEHUH A.
M. BytnepoBa, €€ ocHoBHble monoxeHus. CTpyKTypHbIe (OpMYJbl OPraHMYECKHUX BelecTB. ['omororus,
U30MepHsl. XUMHUYECKas CBSI3b B OPTaHMYECKUX COSMHEHUSIX — OJIMHAPHBIC M KPATHBIE CBSI3H.

[IpencraBnenne o KiIacCH(PUKAIMM OpraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKHx
COoeMHEeHUH (cucremMaTtWdeckas) W TPUBUAIBHBIC HA3BaHWA BAXKHEHININX TIPEACTAaBUTENECH KIAcCOB
OpPraHUYeCKUX BEIECTB.

OKcliepUMEeHTaIbHbIE METObl M3YYCHUS BEIIECTB M MX NPEBPAIICHUN: O3HAKOMIICHHE C 00pa3iaMu
OpPraHMYECKHX BEIIECTB U MaTepuajaMyd Ha MX OCHOBE, MOJCIMPOBAHHE MOJEKYJ OPraHUYEeCKHUX BEIIECTB,
HaOJIOJICHNE W OINMCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO MNPEBPAIIEHHIO OPraHWYECKHUX BEIIECTB IPH
HarpeBaHuu (IUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHUE).




YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUM psAn. MeTaH U 3TaH — MPOCTEHIINE MPEICTABUTEIU
QJIKAHOB: (PU3NYECKUE M XUMHUECKUE CBOMCTBA (PEaKLMU 3aMEIEHUs] U TOPEHUS), HAXOXKICHUE B MPHUPOJIE,
MOJIy4eHUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOECHHME, TIOMOJIOTMUECKMHM paa. OTWIEH M HPONWIEH — MpPOCTeHIIne
MPEJICTAaBUTENIN ANKEHOB: (PU3MYECKHE U XUMUYECKHE CBOMCTBA (PEaKUu TUAPUPOBAHMUS, TaIOTEHUPOBAHUS,
rupaTaly, OKUCICHNS U OJUMEPU3alMN), TIOJIYy4eHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 um metwiOyranueH-1,3: cTpoeHHE, BaXKHEHWIINE XUMHUYECKHE CBOMCTBA
(peakuus nonuMepusanum). Ilomyuyenne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHHS, TOMOJIOTMUECKHUU psiA. AUETHIEH — MNPOCTeUIIni
NpEeICTaBUTENb AIKWUHOB: COCTaB, CTPOCHHE, (PU3MUECKHUE U XMMUYECKHE CBOWCTBA (PEaKLUU THAPHUPOBAHHUSA,
raJIOTeHUPOBAHUS, THIPATAllUU, TOPEHHUS ), TOJTyUeHHE U TPUMEHEHHUE.

Apensl. bensoin: cocras, cTpoeHue, (U3NYECKUE U XMMUYECKHE CBOIMCTBA (PEaKLMU TaJOreHUPOBAHUS
U HUTPOBAHUS ), IOJIy4eHUE U pUMeHeHue. 1o1yon: cocmas, cmpoeHue, gusuieckue u Xumuieckue c8ocmea
(peakyuu 2ano2enupo8anus u HUMpPOBAHUs), noayueHue u npumernenue. TOKCUUHOCTb apeHOB. I 'eHeTnueckas
CBS3b MEXY YIJIEBOJOPOJAAMU, IPUHAIEKAIINMH K Pa3IUYHbIM KJIACCAM.

[TpupoHble HCTOUYHUKHU YyTieBoaopoaoB. [Ipupoanslii ra3 u nomytHeie HedTsIHBIE Ta3bl. HedTh n eé
npoucxoxaeHue. CrocoObl nepepaboTku HePTH: MEPEeroHKa, KPEKUHT (TePMHUYECKUM, KaTaTUTHYECKHI),
nupoinu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHE B TIPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroib
U TIPOAYKTHI €T0 MepepadOoTKH.

OKclieprMEeHTaIbHbIE METObl M3YYEHHUSI BEUIECTB M MX MPEBPAIICHUH: 03HAKOMIICHHE C 00pa3laMu
IJIACTMACC, Kay4yKOB U pe3uHbl, Koiekuuu «HedTb» u «Yronby», MoIeTupoBaHUE MOJIEKYI YIIIEBOJOPOIOB
Y TaJIOT€HONIPOU3BO/IHBIX, IPOBEACHNUE IPAKTUUYECKON PaOOThI: OJyUYEHUE ITUIIEHA U U3YYEHHE €TI0 CBOMCTB.

PacuérHeie 3a1ayu.

Bbraucienuss mo ypaBHEHHIO XHMHYECKOH peakuumu (Maccel, 00BbEMa, KOJIMYECTBA HMCXOIHOTO
BEIIECTBA WM MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB
WIH [IPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamme oprannyecKue coeAuHEeHUs

[IpenenpHbIe OHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PU3MUECKUE M XUMHUYECKUE
CBOICTBa (peakiMy ¢ aKTUBHBIMU MeETallJIaMH, TaJlOr€HOBOJOPOJaMH, TOpeHune), mpuMeHeHne. Bomopoanbie
CBSI3M MEXIY MOJIEKYJIaMH CIIUPTOB. JlelicTBUE MeTaHOJIa U 3TaHOJIa HAa OPraHU3M YeJIOBeKa.

MHoOroaTtoMHbI€ CHOUPTHI. ODTUICHTIUKONb U TJHIEPUH: CTPOCHHE, (PU3NYECKUE M XHUMHUYECKHE
CBOICTBa (B3aUMOJIEHCTBUE CO IIETOYHBIMU METAJUIaMU, KaueCTBEHHAs! PEaKIUsi HA MHOTOaTOMHBIE CIIUPTHI).
[eiicTBue Ha opranu3m denoBeka. [I[puMeHeHne riamnepuHa U 3TUIICHTINKOIIA.

@®eHol: CTpoeHHE MOJEKYNbl, (U3NYECKUEe W XUMHUYECKHe CBoMcTBa. TOKCHYHOCTH (heHouna.
[Tpumenenue penomna.

Anbneruabl U kemouwvl. Dopmanpierus, amneTanblerui: CTpOeHUE, (U3NYECKUE U XUMHUYECKHE
CBOICTBa (peaKIMy OKUCICHHUS U BOCCTAHOBIICHUS, KAU€CTBEHHBIE PEaKIINH), TOTYYeHUE U TIPUMEHEHHE.

OAHOOCHOBHBIE TNpefeNbHbIE KapOOHOBbIE KUCIOTHL. MypaBbuHAs M YKCyCHasl KUCJIOTBI: CTPOEHUE,
dusznueckue W XMMHUYECKHE CBOMCTBa (CBOWCTBa, OOIIMe ANs Kiacca KUCIOT, Peakius 3TepuQHUKaIin),
nojiyueHue u npumeHeHue. CTeapuHOBast U OJIEMHOBAs KHUCIOTHI KaK MPEICTaBUTENN BBICIIMNX KapOOHOBBIX
KUCJIOT. MblJ1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEe ACHCTBUE.

CrnoxHble 3pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONIN3 CIOXKHBIX APUPOB. JKUPBL
I'unponus xupos. IIpumenenue xxupos. buonorunueckas posib JKUPOB.

VYrneBonmpl: cocTaB, KiaccH(UKAIMA YIIIeBOAOB (MOHO-, 1IW- W TOdHMcaxapuisl). [oko3za —
OpOCTEHIINKA MOHOCAaxapui: OCOOEHHOCTH CTPOSHHsI MOJIEKYNbI, (PU3MUECKHe M XUMHYECKUE CBOWCTBA
(B3aumoneiicteue ¢ rugpokcunom Meau(ll), okucrnenme amMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXKICHHWE B MPHPOJE, NPUMEHEHHe, OMOJIIOTHYecKas pOJib.
®orocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u nemnntonosa Kak NpupoaHble ouMepsl. CTpoeHHe KpaxMaia U Leltoiao3sl. duznueckue
U XMMUYECKHE CBOMCTBA Kpaxmaia (THApPOJIN3, KaueCTBEHHAs PEaKIUsl C HOJIOM).

OKcliepUMEeHTaIbHbIE METObl M3YYEHUs BEIIECTB M MX MPEBpAIllEHUH: MpoBeAeHUe, HAOI01eHue U
OINMCAaHNE JIEMOHCTPAIIMOHHBIX OINBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIE PEAKLUU OJHOATOMHBIX CIHPTOB
(oxucnenue »stanona oxcuaoMm Mmenu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIUIMIEPUHA C
ruapokcuaoM menu(Il)), anpaernaoB (OKuCICHHE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcuaom




meau(Il), B3aumomelicTBue Kpaxmaiaa ¢ HOJOM), MPOBEACHHE MPAKTHYECKON pabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

PacuérHpie 3a1a4n.

Bolunicnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBAa HCXOAHOIO
BELIECTBA WU MIPOJYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB
WM MIPOJYKTOB PEAKIUN).

A3zoTconepikalie opraHn4eckie CoeIMHEHUsI.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OpraHuyeckue coequHeHus. Puznyeckue 1 XuMHUYeCKre CBONCTBA
aMUHOKHCIIOT (Ha IpUMepe IMNMIMHA). bruonorndyeckoe 3HaueHUE aMUHOKUCIOT. [lenTupl.

benku kak mpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHud. [lepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJKOB: THIPOJIU3, JEHATypalus, KadyeCTBEHHBbIC pPEaKIUu Ha
OenKH.

OKcliepUMEHTAIbHbIE METOJIbI M3YYEHHUs] BEIIECTB M WX MPEBpalleHUH: HAOIIOJIECHHE W OIMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalus OEIKOB MPU HArpeBaHUH, LIBETHbBIE PEaKIUU OEIKOB.

BricokomosieKyJIIpHbIE COeTNHEHUS

OCHOBHBIE TIOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, CTENEeHb I[IOJIMMEpU3AlU, CpeAHsss MoJieKyisipHas Macca. OCHOBHBIE METOAbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJIMMEPU3ALUS U MTOJIUKOHACHCAIUS.

OKCIIepUMEHTAJIbHBIE METO/Ibl U3YYEHHUs BEIIECTB M WX MPEBPALICHUI: O3HAaKOMJIEHHE C 00pa3laMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MeXnpeAMETHBIE CBSI3H.

Peanuzamuss MexXnpeaMeTHbIX CBsS3€d NpU  HM3y4eHUM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJIb30BAaHWE Kak OOMIMX eCTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK WM TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOm1re ecTecTBEHHO-HAYYHbIC OHATHUS: SIBICHUE, HAYYHBIN (DakT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, Ki1accu(uKaIys, nepuoJuIHOCTh, HaOII0IeHNEe, H3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHNUE.

®duszuka: maTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, YHEPIreTUUECKUN YPOBEHb, BEIIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHUE BEUIecTBa, (PU3NUEeCKHe BETUYUHBI U SAMHUIIBI UX U3MEPEHHUS.

Buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOIOTHYECKU
aKTUBHBIE BellecTBa (OeIKH, YIIeBOAbI, KUPBI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusg: NUIIEBbIE MPOJIYKThI, OCHOBBI PpAalMOHAJIBLHOTO MHTAHMS, MOIOLIUME CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTEpPHUabl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

Coaep:xanue o0yyenus no xumum B 11 kinacce

OO0mas 1 HeopraHu4vecKasi XUMus

TeopeTnueckune 0CHOBbI XUMHUH

XuMHUecKuil sneMeHT. AToM. Sapo atoma, M30TOMNbI. DJIEKTpOHHass 00010YKa. DHEpreTHuecKue
YPOBHHU, MMOTypOBHH. ATOMHBIC OpOUTAIH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH pacIpeiesieHHs AIEKTPOHOB 110
opOUTaANIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaIUs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema xumuueckux siemMeHToB . 1. MenneneeBa. CBs3b
nepuoanydeckoro 3akoHa M Ilepmonnueckoil cucreMbl xumuueckux snemeHToB [l W. MenpeneeBa ¢
COBPEMEHHOU TeopHuell CTpoeHHsI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHS] CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX WMH TPOCTBIX M CIOXKHBIX BEIIECTB MO TPyMNNaM M IMepHOAaM. 3HAueHUE IMEePUOJANYECKOTrO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenne BemecTBa. XUMHUYECKas CBA3b. BUABI XUMHYECKOW CBSA3M (KOBAJICHTHAs HEMOJSApHAas U
noJisipHasi, MOHHAs, MeTaJuInyeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOM XUMUYECKOU CBsI3U (OOMEHHBIN
U JOHOPHO-AaKIENTOpHbIN). BongoponHas cBA3b. BaneHTHOCTb. OnekTpooTpuuarenbHOCTh.  (CTeneHb
okucyeHus. FoHbI: KaTHOHBI U aHUOHBI.

BeuecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOIO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tunbl KPUCTATIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIITNYECKON PEIIETKH.

[TonsaTtue o nucnepcHbIX cucreMax. McTuHHbBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBasi 1011 BELIECTBA B
pacTBope.




Knaccudukanus HeopraHmdeckux coenuHeHWi. HoMeHkIaTypa HEOPraHMYECKHUX  BEIIECTB.
['eneTnyeckas CBA3b HEOPraHWMYECKHUX BELIECTB, NPUHAAICKAINIUX K PA3IIMYHBIM KJIACCaM.

Xumuueckas: peakuus. Kmaccuukanuss XMMUYECKHX PEaKUUi B HEOPraHWYECKOH M OpraHUYecKOn
XUMUHU. 3aKOH COXPAaHEHMSI MAcChl BELIECTB, 3aKOH COXPAHEHHs U MPEBPAILIECHUS SHEPIHMH NPU XUMHYECKUX
peaKkuusx.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTHMble peakuuu. XUMUYECKOe
paBHOBecue. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOT0 paBHoBecus. [Ipunnun Jle [llarense.

OnexTponutuyeckas aucconuanusi. CuibHble U cinadble AneKTponuThl. Cpefa BOJHBIX PacTBOPOB
BEILIECTB: KUCJIas, HEUTpAJIbHAS, LIEJIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCHEPUMEHTAIbHBIC METOJbl W3YYEHHUs BELIECTB M HX NPEBPAICHHUMN: JEMOHCTpalus TaOIuIl
«lepnoguueckass cucrtema xumuueckux anemeHtoB /I, U. MenneneeBa», wu3ydeHHe MoAeien
KPUCTAJUTMYECKUX PELIETOK, HabroAeHNe
U OINHUCaHWe JEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OMNBITOB (pa3joXeHHe MepoKcHIa BOJAOpoAa B
MPUCYTCTBUM KaTAJIU3aTOpa, OIPEIACICHUE CpEeabl pPacTBOPOB BEUIECTB C IMOMOUIBIO YHHBEPCAJIBHOIO
WHAMKATOpa, pEeaklud HOHHOro OOMEHa), MPOBEACHHE IMpaKTU4YecKol paboTel «BnusHue pa3inuuHbIX
(haKTOpPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

PacuérHeie 3a1ayu.

Pacuérel Mo ypaBHEHUSM XUMHUYECKUX PEAKIIMA, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C
HCII0JIb30BAaHUEM TOHATHUS «MAcCOBasi J0JIsl BELLIECTBA.

Heopranunueckasi xumust

Hemeramnbl. [lonoxenue HemeramioB B llepuogmyeckodl cucteMe XUMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB. (DPU3MYECKUE CBOMCTBA HEMETAIOB. AJIIOTPOIHUS
HEMETAJUIOB (Ha mpuUMepe KUCIopoaa, cepsbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAXHEUIIUX HEMETAIOB (TaJIOTEHOB, cepbl, a30ta, ¢docdopa, yriepoaa u
KPEMHUS) U UX COSAMHEHUN (OKCHUJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUIN).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Merauibl.  Ilonoxenune wmerawioB B Ilepuoauueckol cucTEME XUMHMUYECKHX 3JeMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX 000J0YEK aToMOB MeTaiuioB. OOmue ¢usnueckue
cBoMcTBa MeTa/uoB. CIulaBbl METAJJIOB. DIEKTPOXUMUUYECKHUH psAJl HAIPSHKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BAXXHEUIITUX METAJJIOB (HATPUM, KaJIUW, KaJblU, MarHUH, alFOMUHUH, I[TUHK,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUN.

O6mue cnocoObl noxydeHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHMS BEIIECTB M WX MPEBPALICHUN: HW3YyYEHUE KOJUICKIIUU
«Metael ¥ CIUTaBbI», OOpa3lloB HEMETAUIOB, DEIICHHE HKCIEPUMEHTANbHBIX 3a/a4, HaOoleHHe |
OMKCAaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEWUCTBUE TUIPOKCHUIA ATOMUHUSA C
pacTBOpamMu KUCIIOT M IIeJI0Uei, KaueCTBEHHBIC PEaKIIU Ha KATHOHBI METAJLIOB).

PacuérHeie 3a1ayn.

Pacuérel mMaccel BemecTBa WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, pacuéThl mMacchl (00BbEMa, KOMUYECTBA BEIECTBA)
MPOAYKTOB PEAKIMHU, €CIIU OJHO U3 BEIIECTB UMEET MIPUMECH.

Xumus H KU3Hb

Ponp xuMuu B obecrieueHUN SKOJIOTMYECKOl, SJHEPTeTUYECKOW U MUILEBOI 0€30MacHOCTH, Pa3BUTUU
MeauiuHbL. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus: 06 0OMUX HAYYHBIX MPUHIIUIIAX TPOMBITIUICHHOTO MOJYyYEHNs BAXKHEUIIINX BEIECTB.

UYenoBek B MUpE BEIIECTB M MAaTE€pPUAJIOB: BaXKHEHIINE CTPOUTENbHBIE MaTepUalibl, KOHCTPYKIIMOHHbBIE
MaTepualibl, KpackH, CTEKJIO, K€paMHKa, MaTepHaibl JJIs AJIEKTPOHWKU, HAHOMATEpHalbl, OPraHUYECKUE M
MUHEpPATbHBIC yIOOpEHUSI.

XuMUd U 370pOBbE YEJIIOBEKA: MpaBUia MCIIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApaToB, IpaBuia
0e30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBON XMMHUUB ITOBCEIHEBHOMN KU3HU.

MeXnpeAMETHBIE CBSI3H.

Peanu3arust MexnpeIMETHBIX CBS3€H MpU M3YYeHHH OO0IIel U HeopraHudeckod xumuu B 11 kmacce
OCYIIECTBIISIETCS dYepe3 HCIOJb30BaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX TMOHSATHN, TaK W TIOHITHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO0mue ecTecTBEHHO-HAay4YHbIe MOHSTHS: HAay4HbIM (DakT, TMIIOTe3a, 3aKOH, TEOPHs, aHAINU3, CUHTES,
KIIacCU(pUKaIsl, TEPUOAUIHOCTh, HAOMIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHUE, SIBJICHHUC.




®dusuka: Marepus, OSHEpPrus, wmacca, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, U30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKH ypOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTHoe COCTOSIHHE
BEIeCTBa, (PU3MYECKHE BETUYUHBI H SIUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusM, s3KocucTema, Ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BATAMUHBI, 00OMEH
BEIIIECTB B OPraHU3MeE.

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: XUMUYECKass MPOMBIIUICHHOCTh, METAUIYPrus, MNPOU3BOACTBO  CTPOUTEIIbHBIX
MaTepuasoB, CEJIbCKOXO3SHUCTBEHHOE IPOM3BOJCTBO, IHINEBAas MPOMBIILICHHOCTh, (apMaleBTu4YecKas
MPOMBIIUIEHHOCTb, MPOU3BOJICTBO  KOCMETHYECKMX TMPENapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

I[lnanupyemMsble pe3yabTaThbl OCBOCHUSI MPOrpaMMbl 110 XMMHUM HA 0230BOM YPOBHE CPeIHEro
001ero ooOpazoBaHus

JInyHOCTHBIE Pe3yJIbTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIOMIMMHCS MpPOrpamMm
cpeaHero obmero o0pa3zoBaHus (JUYHOCTHBIM, METAIIPEIMETHBIM U IpeaMeTHbIM). HayuHo-meTonuueckoi
OCHOBOM A7 pa3paboOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMM CpPEAHEro o0miero oOpa3zoBaHUs
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUU C CHCTEMHO-IESATEILHOCTHBIM TOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX pPE3yJbTaToOB
OCBOEHHUsI IpenMera «XHUMHs» Ha YpPOBHE CpeJHEro oOmero oOpa3oBaHMsI BBIJCJIEHBI CIEAYIOLINE
COCTaBJISIOLIHE:

OCO3HaHUE OOYyYAIOIIMMHCS POCCHICKOM TIpakIaHCKOWM HWIEHTUYHOCTHU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEICICHHIO;

HaJIM4Me MOTUBALIUU K O0YYEHHIO;

L[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH JIEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYILIUMU LEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIW4Yue TMPABOCO3HAHMS HSKOJIOTHUYECKON KyIbTyphl W CIOCOOHOCTH CTaBUTh II€IM M CTPOUTH
JKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHUS TpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCITUTATEILHON JESATEIHPHOCTH B COOTBETCTBHHM C TYMaHUCTUYECKHMH, COITMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMHU U UJEalaMU POCCHIICKOTO TPakJIaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu M TpaBUJIaMH TOBEIEHUS, CIIOCOOCTBYIOIIMMHU IIPOLIECCAM CaMOIIO3HAHUS, CAMOpPAa3BUTUS U
HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0YUYAIOIIUXCS.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS IpEeAMETa «XUMHUS» OTpa)xaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON U TMPAKTUYECKON NEATENbHOCTH OOYYaloUIMXCs IO pealu3allid MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOTr0 BOCIUTAHUS:

OCO3HaHHUs O0YyYaroNIMMHCS CBOMX KOHCTHUTYLUMOHHBIX MPaB M OOS3aHHOCTEH, YBaXKEHHUS K 3aKOHY U
MIPABOIOPSIKY;

MIPEACTABIICHUS O COIMATBLHBIX HOPMaX U MpaBUJIaX MEKIUIHOCTHBIX OTHOIICHUI B KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JAEATETHLHOCTU MPHU CO3JaHUU YU4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHl APYTUX TPHU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUeOHOI 1€ TENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIETUI0 OT€YECTBEHHOW XHUMHUH;

YBOKEHUS K TMPOIEeCcCy TBOpYECTBA B OOJIACTH TEOPUM U MPAKTHYECKOTO MPUMEHEHHS XUMHU,
OCO3HAaHHSA TOTO, YTO JOCTHXKEHHS HAyKH €CThb pe3yjibTaT IJIUTENbHbIX HAOMIOACHUN, KPOMOTIMBBIX
SKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTENbHBIX MOTHMBOB B IMOJIYYEHHH M TOCIEAYIOUIEM aHaiu3e HHpopmanuud o
MEPEOBbIX TOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOT0O TIOBEICHMUS;

CIIOCOOHOCTH OLICHUBAThb CUTyaluH, CBS3aHHBIC c XUMHYECKUMHU SBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATH CBOE ITOBEJECHUE U IIOCTYIIKM CBOMX TOBAPUIIEH C MO3ULUN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM M OCO3HAHUE MOCJEACTBUI 3TUX MOCTYIIKOB;

4) popMupoOBaHNS KYJIbTYPHI 3/10POBb:

MMOHUMAaHUS [EHHOCTEH 370pOBOro M 0e30macHoro odpasa KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOMroieHHsI IpaBUJl 0€30MacHOr0 OOpalleHUs] C BELIECTBAMU B OBITY, NOBCEAHEBHOW >KU3HU U B
TPYAOBOM JESATEIBbHOCTH;

MOHUMAaHUS IICHHOCTH MpaBWJI HMHJMBUIYaJbHOTO M KOJUIEKTUBHOIO OE€30MacHOr0 IOBEICHUS B
CUTYyalUAX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTPEOICHHS alKOrojsi, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATENBCKON AESTEIBHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acCTHE B PEIICHUU NMPAKTUYECKUX 3a]a4 COLUAIbHON HAINPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeCca K TMPAKTHUYECKOMY H3YYEHHUIO Mpodeccwii pa3IudHOro pojaa, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS IPEAMETHBIX 3HAHUH MO0 XUMUU;

YBa)KEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYQJIbHON TpaekTopuu oOpa3oBaHus, Oynyien
npodeccun H peanu3aldd  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUSI:

AKOJIOTHYECKU 1IeTIECO00Pa3HOr0 OTHOLICHHS K MPUPOAE, KaK MCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHMMAaHMs TI00aTBbHOTO XapakTepa HKOJOTHUECKUX MPOoOIIeM, BIMAHUS SKOHOMHUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOTHON U COLUAIIBHON CPEJIbI;

OCO3HaHMA HEOOXOAMMOCTH HCIHOJb30BAHUS JOCTM)KEHHMH XHMMHUHM JJs pELIeHHs BOIPOCOB
PalOHAIBHOTO IPHUPOIOIIOIB30BAHNS;

AKTMUBHOI'O HEINpUATUA ACUCTBUM, INPUHOCALIUX BPEA OKPYXKAIOIIEH IPUPOAHOW Cpelne, YMEHHs
IPOTHO3MPOBATh HEOJAroNpHUATHBIE SKOJOTHYECKHE MOCHEACTBHS MpEeANpPUHUMAEeMbIX JACUCTBUA U
IIpeoTBpallaTh UX;

HaJU4Msl Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOW KYJBTYpPBI, OIbITA JIEATEIbHOCTH
JKOJIOTMYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOACTBOBATLCA MU B IIO3HABATEIBbHON, KOMMYHUKAaTUBHOHN U
COLIMAJILHON MPaKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO IPOTHUBOCTOSITH UJIE0JIOTUH XeMO(poOuu;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH MPaKTHKH;

MOHUMAaHUs CeUU(PUKN XUMHUU KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU PAIMOHATBHOIO
HaY4YHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOIO IMpeJCTaBIeHUsI 00 OKpYXarolleM MHpe KaKk O €IMHCTBE
OpPUPOJIbl U 4YellOBEKa, B TMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW M pELIeHHH IpoOJieM COXpaHEeHHs
IIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJIs COBPEMEHHOW MBUIIN3AUU: B €€ T'yMaHUCTUYECKOI
HaNpaBJIEHHOCTH U BAXHOM POJIM B CO3JIaHMM HOBOM 0a3bl MaTepHalbHON KYJIbTYpbI, PELICHUN TTI00aTbHBIX
npo0sieM YyCTOMYMBOTO pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBOM M 3KOJOTHYECKON
0€30MaCHOCTH, B pa3BUTHM MEAWLUHBI, 00ECHEUeHHH YCIOBUH YCHEUIHOrO TpyZAa M HSKOJIOTHYECKU
KOM(pOPTHOM KM3HU KaXKIOT0 WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJAOB IIO3HAHMS, HUCIIOIB3YEMBIX B
€CTECTBEHHbIX HayKaxX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4daeMmble 3HAHHS i1 aHalu3a U OOBSCHEHHS
SBIICHUHM OKpYKAIOIIEro MHUpa M MPOUCXOJAMIMX B HEM H3MEHEHWH, YMEHHs Jenarb OOOCHOBAaHHBIE
3aKJIIOUYEHUSI HAa OCHOBE HAyYHBIX (DAKTOB M HUMEIOUIMXCA MaHHBIX C LENbI0 TOJYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;



CHOCOGHOCTI/I CaMOCTOATCIIbHO UCITIOJIB30BATh XUMHWYCCKUC 3HAHUA IJId PCIICHUA HpO6J’I€M B pCAJIbHBIX
KU3HCHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON eI TeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUHU 110 XUMHUH B COOTBETCTBUH C >KU3HCHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InuHbIX chepax MpodhecCHOHATLHON JICATEIIbHOCTH.

MertanpeamMeTHble pe3yJibTAThI

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «XUMUs» Ha YPOBHE CPEIHET0 OO0IIEero
00pa3zoBaHus BKIIIOYAOT:

3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIONMIMXCS  MEXKIUCIHUILTHUHAPHBIE
(MeXmpenMeTHbIE) OOILICHAyYHbIE MOHATHUS, OTPAXKAIOIIUE IIEOCTHOCTh HAYYHOM KapTHHBI MHpa H
cnenn(UKy METOIIOB TO3HAHMSI, UCIOJIB3YyEeMBIX B €CTECTBEHHBIX HayKaxX (Marepwisi, BEIIECTBO, JYHEPIHs,
SIBJICHUE, TPOIIECC, CHUCTeMa, HAy4HbIH (DaKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIIeIOBaHKe, HAOIOICHIE, U3MEPEHUE, YIKCIICPUMEHT U JIpyTHUE);

yHUBEpCaJbHble YyueOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKAaTUBHBIE, pETYJISITUBHbBIE),
obecrieunBaromue (GopmupoBaHue (QYHKIIMOHAIBLHOW TPAMOTHOCTH W COIMAJIBHOM  KOMIICTCHIIUU
00yJaromuxcs;

CIIOCOOHOCTh OOYYAKOIIUXCS HCIOJB30BaTh OCBOCHHBIC MEXKIUCIMILTUHAPHBIC, MUPOBO33PEHUCCKUE
3HAHMS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENIbHOMN U COIIMAJIBHOM MPaKTUKE.

MertanpeaMeTHble  pe3yJibTaThl  OTPAXKAIOT OBJIQJICHUE  YHHBEPCAJIBHBIMH  Y4COHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMUA HeﬁCTBHﬂMH.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€CTBUAMM:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOIJIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OTpEeNEeATh e ACATSIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUHU HMX JOCTHIKEHHUS, COOTHOCHTH
PE3YIbTATHI ACATCIbHOCTH C ITOCTABJIICHHBIMHA LECIIAMU,

WCIOJb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIACIATh XapaKTEPHbIE
IMPU3HAKH HOHATHUU H YCTaHaBJIMBATG WX B3aWMOCBA3b, HCIIOJB30BATH COOTBCTCTBYIOIIHUE IMOHATHA JIA
00BSICHEHUS OTJENBHBIX (DaKTOB U SBJICHMIA;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJIA Knaccmbnxaunn BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTHL JIOTHYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYUS B pACCMAaTPUBAEMBIX SBICHUAX, (POPMYITHPOBATH BBIBOJBI U 3aKIIOUYCHHUS;

INPUMCHATL B IIPOLECCEC ITO3HAHUA, HMCIIOJB3YCMBIC B XHMHUHU CHUMBOJHUYCCKUC (3HaKOBI>I€) MOA€Iu,
npeoOpa3oBLIBATh MOJIENbHBIE MPEJCTABICHUS — XUMHUYECKUH 3HAaK (CMMBOJ) JJIEMEHTa, XHMHYECKas
dbopmysa, ypaBHEHHE XUMHUYECKON pEaklUuu — MPU PEIICHWH YYeOHBIX MO3HABATENBHBIX M MPAKTUUYECKUX
3a/1a4, TNPUMEHSATh HAa3BaHHbIE MOJEJbHBIC TPEJICTABICHUS [JIs BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
HN3YyYaCMbIX BCHICCTB U XUMHWYCCKUX peaKum‘/'I.

2) 6a3oBbIe HCCIeN0BaATEIbCKHE IeliCTBHSI:

BJIaZICTh OCHOBAMHU METOJJ0B HAYUYHOT'O IMMO3HAHHWA BEIIECTB U XUMHWYCCKUX peaxunﬁ;

dbopMynupoBaTh MENU U 33Ja4d HCCIEIOBaHUS, WCIOIB30BaTh IMOCTABIECHHBIE U CAMOCTOSTEIHHO
C(i)OpMy.]'II/IpOBaHHI)Ie BOITPOCHI B KAYE€CTBE MHCTPYMECHTA IMO3HAHUA U OCHOBBI JJIA Q)OpMHpOBaHI/Iﬂ THUIIOTE3bI
M0 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

BJIAZICTh HAaBbIKaMU CaAMOCTOSATCIIBHOI'O INIAHUPOBAHUA W NPOBCACHUSA YUCHHUYCCKHUX OKCIICPUMCEHTOB,
COBEpIIICHCTBOBATh YMEHHUS HaOMIOJaTh 3a XOAOM IMPOIecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3yabTat, GOopMyIupoBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YyJIbTaTOB
UCCJICJTIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHOMN paboTe;

MpuoOpeTaTh OMBIT YYEHUYECKOW WCCIIeIOBATEILCKON M TMPOEKTHOW EeATETbHOCTH, MPOSIBISTH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB pEIICHUs TMPAKTUYECKUX 3aad,
MMPUMCHCHUIO PA3JIMYHBIX MECTOAOB IMO3HAHMUA.

3) paGora ¢ nngopmanmeii:

OPUCHTHPOBATHCSA B PA3IUYHBIX HCTOYHMKAX HWHPoOpMauu (HaAydyHO-TIOMYJspHAs JIUTEparypa
XUMHYECKOTO COJIepKaHUs, CIpPaBOYHBIE Tocobus, pecypchl MHTepHeTa), aHAMM3UPOBATH HHQPOPMAIUIO



pa3IMyHBIX BUAOB U (QOpPM  TPEACTABICHUS, KPUTHYECKH OLIEHUBaThb €€ JOCTOBEPHOCTh H
HENPOTHUBOPEUUBOCTb;

(GbopMyIHMpOBaTH 3aNpoChl M MPUMEHSATH pa3IMyHbIE METOABI MpPHU MOUCKE M 0TOOpe HH(OpMaIu,
HEOOXOIMMOM IS BBIOJHEHUS y4eOHBIX 3a/1a4 ONPeAEIEHHOrO TUIIa;

npUOOpETaTh OMBIT UCIOIb30BAHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH M Pa3JIMYHBIX
HIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (OpMY HpeicTaBieHus HH(popManuu (CXeMbl, Tpadukwy,
JarpaMMsl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIOJb30BAaTh HAYYHBIH SI3BIK B KAauyeCTBE CPEJCTBA MpHU pabOTe € XUMHUYECKOW HH(pOpManueit:
MPUMEHSATHh MEXIPEIMETHBIC ((PU3HUECKUE U MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, GOpMYIIbl, a0OpeBHATYPHI,
HOMEHKJIATYpY;

UCIOJIb30BaTh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

3a]1aBaTh BOIIPOCHI 1o CYLIECTBY o0cyxnaemon TEMBI B xoJe auanora
W/WIA JTUCKYCCHH, BBICKAa3bIBaTh WJEH, (POPMYIUPOBATH CBOM NPEIONKEHHS OTHOCUTEIHHO BBIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYNaTh C Mpe3eHTaluell  pe3yabTaToB  IO3HABATENBHOM  AEATEIBbHOCTH,  IOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBIMOJHEHUU XHUMHYECKOTO HKCIEPUMEHTA,
MPAKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB M3YyYaeMBIX BEIECTB, pealiv3aliyi y4eOHOTO MPOeKTa U
dbopmyIupoBaTh BBIBO/JIBI
MO pe3yJbTaTaM MPOBEIEHHBIX MCCIEAOBAHUN MyTEM COTJIACOBAHMSI MO3UIUI B X0JIe 00CYXACHUS U OOMEeHa
MHCHUSIMU.

OBiajeHne YHMBEPCAJIBHBIMH PeryJJsiTUBHBIMU efiCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO JESATENBHOCTD, OMpeeNss e
LHeNIU U 3a/ayd, KOHTPOJIMPOBaThb U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh Ipe/jlaraéMblii aJrOpUTM
NEHCTBUI TpU BBIMOJHEHUM Y4YEOHBIX M HCCIEIOBAaTENbCKUX 3a7ad, BbIOMpaTh HambOosee 3(PPeKTUBHBIM
CIOC00 UX pelIeHMsI ¢ yUETOM MOJIy4EHHs HOBBIX 3HAHUH O BELIECTBAX M XUMUYECKUX PEaKLUX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOAaHa/IN3a U CAMOOLICHKHU.

IIpenmernsbie pesyabTarsl o xumuu B 10 ki1acce

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD OTPAKakoT:

c(hOpPMHUPOBAHHOCTD TPEACTABICHUN O XMMHYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpA, POJIM XMMHUU B TIO3HAHUU SBJICHUI TPUPOJIBI, B POPMUPOBAHUHU MBIIIIECHUS U KYJIbTYpbl TUYHOCTH, €€
(GYHKIIMOHATBFHOM TPaMOTHOCTH, HEOOXOAMMOW JUIsi pEeHIeHUs NPAKTHYECKUX 3a7a4 W IKOJIOTHYECKHU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3[IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHWW, KOTOpas BKIKOYAET: OCHOBOIOJATAIOIIME TOHATHS
(XMMUYECKHIl ~ DJIEMEHT,  aToM, OJJEeKTpOHHas  o0oJlouka  aromMa,  MOJEKyNa,  BaJIeHTHOCTb,
3JIEKTPOOTPHUIIATEIHFHOCTh, XUMUYECKAs CBSI3b, CTPYKTypHast (popmyna (pa3BépHyTas U COKpaIIEHHAs), MOJIb,
MOJISIpHasl Macca, MOJISIPHBIM OO0BEM, YTIEpOAHBINH CKeNeT, PyHKIMOHATbHAS TPYIa, pagukal, H30Mepus,
WU30MEpbI, TOMOJIOTUYECKUN pAJl, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJAEP)KAIINE COCIUHEHHS,
MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOeHHUs opraHndeckux BemecTB A. M. ByTiepoBa, 3aKk0oH coXxpaHEHHUsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHUS, JIEkKAIME B OCHOBE ITIOHUMaHUs PUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHHH, (DAKTOJOTMYECKHE CBEJCHUS O CBOWCTBAaX, COCTAaBE, IMOJYyYEHUU U
0e30MacHOM HCMIOJIb30BAaHUU BAKHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITENbHOCTH
YEJI0BEKa;

c(OpPMUPOBAHHOCTh yMEHHI BBIABIATH XapaKTepHbIE TPU3HAKU TMOHSTHI, YCTaHABIWBAaTh WX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS TP OMMCAHUM COCTaBa, CTPOCHUS W MPEBPAILCHHI
OPraHUYEeCKUX COCIAUHEHUM;

chOpMUPOBAHHOCTh ~ YMEHUW  HUCIIOJIB30BAaTh  XMMHYECKYI0 CHMBOJIMKY [UJII  COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (GOpMYT OPraHMUECKUX BEIIECTB M ypaBHEHUI
XUMUYECKUX PEAaKUUH, HU3rOTaBJIMBaTh MOJEIHM MOJIEKYJ OpPraHMYECKHMX BEIIECTB Ui WIIIOCTPAUUU HX
XUMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAICKHOCTD U3YYCHHBIX OPTaHUYECKUX BEIIECTB 10
UX COCTaBy U CTPOCHHMIO K OMNpeAeNEHHOMY KiacCy/TpymIre COeAUHEHUN (YIJIeBOAOPOJIbl, KHUCIOPOI U
a30TCOJEpIKAIIME COCJUHEHHS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHWs), JaBaTh WM Ha3BaHUSA IO
cucrematnueckor HoMeHknarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBHBIE Ha3BaHUSA OTICIHHBIX
OpPTaHMYECKUX BEUIECTB (ITUJICH, MPOMMICH, alleTHIICH, STUICHIJIUKOIb, TIUIEpUH, (peHom, (opMallbaeTru/,
aleTalbJIeTU]l, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAash KHCJIOTA, CTEAPUHOBAs KHCIOTA,
TJII0K033, PPYKTO3a, Kpaxmall, LEeJUII0I03a, TIIHIINH);

c(OPMUPOBAHHOCTh YMEHHS ONpPENENSITh BUIbl XMMHUYECKOH CBSI3U B OPraHMYECKHX COCAMHEHMSIX
(oguHApHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHATH IMOJOXKEHHUSI TEOPUH CTPOEHHUS OPraHUYECKHX BEIIEeCTB A.
M. BytnepoBa aiisi OOBSCHEHHUS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOEHUS; 3aKOH
COXPaHEHHUS MacChl BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PHU3UYECKHME W XUMHUYECKUE
CBOICTBA TUIHMYHBIX MPEICTaBUTENICH PA3IUYHBIX KJIACCOB OPraHMYECKHUX BEHIECTB (METaH, 3TaH, STHUJICH,
NPONWICH, aneTuieH, OyramueH-1,3, metwnOyramueH-1,3, OEH307, METAHOJN, 3TAHON, ATUJICHTIUKOIb,
[NIMLEPUH, (EeHOJ, aleTajbAerui, MypaBbHHash U YKCYCHas KHUCIOTHI, IJIIOKO3a, Kpaxmai, IeJUII0JI03a,
AMUHOYKCYCHasl ~KUCJIOTA), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMH ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIL;

c(OPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HMCTOYHHUKH YTJIICBOJOPOJHOTO ChIphS (HE(DTH,
HMPUPOJIHBIN ra3, yrojkb), CIOCOOBI UX MEePEPadOTKH U MPAKTUUECKOE IPUMEHEHNE MPOAYKTOB epepaboTKu;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BHIYMCICHUS TI0 XHMHUECKAM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMUECTBA MCXOJAHOTO BEIIECTBA WJIHM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOHBIX BEIISCTBUIIM IPOJTYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOJAaX HAyYHOTO MO3HAHUS,
UCTIONB3YEMBIX B XHMHH IPU HW3YYCHHUU BEHICCTB M XUMHUYECKUX SIBICHHUN (HAOIIOJIEHUE, H3MEpEHUE,
9KCIIEPUMEHT, MOJEIUPOBAHKE), UCIIOJIb30BATh CHCTEMHbIE XMMHYECKHE 3HAHUS JJIS NMPUHATHS PElIeHUI B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMH U UX IIPUMEHEHHCM;

chOpPMUPOBAHHOCTh yYMEHUW COONMIOJATh MpaBUjia TOJB30BAHUS XHUMHUYECKOHW TOCylIodH U
nabopaTOpHBIM  000pYIOBaHMEM, a Tak)Ke IMpaBWia OOpalleHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIIUSMH IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBHITIOJIHATH XUMHUYCCKUH SKCTICPUMEHT (TIPEBpaICHUs
OpPTaHMYECKUX BEIIECTB MPHU HATPEBAHHH, IMOJyUYE€HHE JITUIIEHA M HM3yYeHUE €ro CBOWCTB, KayeCTBEHHBIE
peaKIuy OpraHUYeCKHX BEIIECTB, JCHATYpaIlis OCNKOB NPH HATPEBAHHWH, IIBETHHIC PEAKIMHM OEIKOB) B
COOTBETCTBUHM C MpaBUJIAMH TEXHHUKH O€30MacHOCTH MpH OOpalleHWu ¢ BelecTBaMU M J1abO0paTOPHBIM
o0opyoBaHNEM, TPEICTABISITH PE3YIbTaThl XMUMHYECKOTO JKCIEPHUMEHTa B (opMe 3alliCH YPaBHCHHIMA
COOTBETCTBYIOIIUX peakinii U GOpMyTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIH3UPOBATH XUMHUYECKYI0 WH(OPMAILHIO, TIOTy4aeMyIO
U3 pa3HbIX HICTOYHHUKOB (Cpe/ICTBAa MaccOBOM MHGpopMmaiuu, IHTepHeT u ApyTux);

c(hOpMHUPOBAHHOCTh YMEHUM COOIOATh IIPaBUiIa IKOJIOTHIYECKH 1[€JIECO00PA3HOTO MOBEJCHUS B OBITY
U TPYAOBON IEATENBHOCTH B LEJISIX COXPAaHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOUIEH MPHUPOIHON Cpemsbl,
OCO3HABaTh OMACHOCTh BO3JICHCTBUS Ha )KUBBIC OPTAHU3MBI ONIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, IOHUMAS
cmbica nokasarens [1/JIK, moscHATh Ha MpuUMepax CIocoObl YMEHBIICHHUS U MPEIOTBPAILIEHUS WX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIE OOYYalolUXCs C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE TMPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB M XUMHUICCKUX SBIICHUIA;

JUISL CIITIBIX M CIIA0OBHAAIIUX OOYUYAIOUIUXCSA: YMEHHUE HCIONb30BaTh Pelbe(HO-TOUYCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiiis 11 3anucu XuMu4eckux GopMyil.

IIpenmernsbie pe3yabTaThl 1o XuMuu B 11 ki1acce

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHudeckasi XUMUsD OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPECTABICHUN: O XUMHUUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MUpA, POJIM XMMHUH B TIO3HAHUU SIBJICHUM TIPUPOJIBI, B POPMUPOBAHUHU MBIILICHUS W KYJIbTYPbl TUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM [UIsl pEIIeHUs MPAKTHUECKUX 3aJad U DKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpeIe;



BJIQJICHUE CHUCTEMOM XHUMHUYECKUX 3HAHWI, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralOIIMe IOHATHUSA
(XMMHYECKUI 3JIEMEHT, aTOM, M30TOM, S-, P-, O- 3JEKTPOHHBIC OpPOMTANIM ATOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBI  00BEM, BaJEHTHOCTh, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XHUMHUYECKas CBS3b
(koBaJieHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJAHAS), KPUCTAJUIMUECKas pEIIETKa, THUMbl XUMHYECKUX
peakuuii, pacTBOp, 3JEKTPOJIUTHI, HEIIEKTPOIMUTHI, DSIEKTPOJIUTHUECKAs AUCCOLMALUS, OKUCIUTED,
BOCCTAaHOBUTENb, CKOPOCTb XMMHUYECKON pEaKkiuu, XUMHYECKOE PAaBHOBECHE);TEOPUU M 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON AuccolManuu, nepuoanyeckui 3akoH . M. MeHneneeBa, 3aKOH COXpPaHEHHS MacChl
BEIIECTB, 3aKOH COXPAHEHUS W IPEBpAICHHS] SHEPruu MPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU, MUPOBO33PEHUECKNE 3HAHUS, JIS)KAILME B OCHOBE TOHUMAHMsI IPUUMHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (PAKTOJIOrMYECKHUE CBEJCHUS O CBOICTBaX, COCTaBe, IMOJYYCHUU U
0€30MacCHOM HCIOJIb30BAaHUM BaXKHEHUIIMX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTUUYECKOM NEATEIbHOCTH
YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE NPU3HAKA TMOHATUH, YCTaHABIMBATH WX
B3aUMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOLIME ITOHATUS IPU ONHUCAHMM HEOPTAaHMYECKUX BEIIECTB M MX
IIPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYIO CHMBOJHUKY IS COCTaBJICHUS (POpMYI
BEIIECTB U YpaBHEHUI XUMHUYECKHX peakuuii, cucreMarudeckyo HomeHkinarypy (IUPAC) u tpuBuanbHble
HA3BaHUS OT/IEJIbHBIX HEOPTraHMYECKUX BEIIeCTB (YrapHbIH ra3, yrileKUCIbli ra3, aMMHaK, raméHas U3BecTb,
HeraméHasi U3BECTh, IUThEBAs COJa, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPENEISITh BAIEHTHOCTh U CTEMEHb OKHCICHUS XMMHUYECKHUX JIEMEHTOB
B COCJIMHEHUSAX paA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHasl, MOHHAs, METalInyuecKas,
BOJOPOJHAs) B COCAMHEHMSIX, THUI KPHUCTAUIMYECKOW pEmETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, HMOHHAs, METaJUIM4yecKas), XapakTep Ccpeabl B BOJHBIX pacTBOpaX HEOPraHMYECKUX
COCJIMHEHM;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh INPUHAUICKHOCTh HEOPTraHWYECKUX BEIIECTB IO HX
COCTaBY K OIpeAeNEHHOMY KIAcCy/TpyIIe COeIWHEHUH (IPOCThIe BEIIECTBA — METalIbl U HEMETAIlIbl,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCH/IBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMbICT Hepuoaunyeckoro 3akona JI. WM. MewnpgeneeBa u
JIEMOHCTPUPOBATD €TI0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIHHYIO M IPOTHOCTHYECKYIO (D)YHKIIUH;

C(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
anemeHToB 1-4 mepuonoB lleproguyueckoit cuctembl XuMu4eckux siaemeHToB . M. MenaeneeBa, ucrnonb3ys
HOHATHSL «S-, P-, O-2JIEKTpOHHBIE OPOHMTAIIN», «IHEPreTHUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMMYECKHUX JJIEMEHTOB M MX COCIMHEHHMH IO nepuoaam u rpynnam llepuonnueckon
cucTtemMbl XuMuieckux aiueMeHToB 1. 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapakTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOWCTBA
HEOPraHUYECKUX BEILECTB Pa3JINYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE I€HETUUECKON CBSI3U MEXIY
HEOPraHMYECKUMH BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(OPMHUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIMU IO Pa3IUYHBIM IMpHU3HAKAM
(4ucily U COCTaBy pearupyroliux BElIECTB, TEIMI0BOMY 3P (EKTy peakliuy, U3MEHEHUIO CTEIIEHEH OKHUCICHUS
3JIEMEHTOB, 00PAaTUMOCTH PEAKLIUH, YUACTHIO KaTalnu3aTropa);

c(OPMUPOBAHHOCTb YMEHUN COCTaBISATh YPAaBHEHUS pEaKUU{ pa3IMYHbIX THUIIOB, IIOJHBIE U
COKpAIllEHHbIE YPABHEHUS peaKUUil HOHHOTO OOMEHA, YUUThIBasl YCIOBHUS, IIPU KOTOPBIX 3TU PEAKIUH UIYT J10
KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAWUTH PEAKLIMH, MOATBEPXKIAIONIMNE KAueCTBEHHBIH COCTaB
Pa3IUYHBIX HEOPTaHWYECKUX BEIIECTB, pacClO3HABaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUHN pPACKpPbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLUnl
MOCPECTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCca ITHX peaKIuii;

c(OPMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOIN peakuu OT pa3iMuHbIX
(bakTOpOB; XapakTep CMELIEHHS XMMHUYECKOI'O pPaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3ACHUCTBUS
(mpuniun Jle HlaTtense);

Cc(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTb XUMHUECKHE TPOLIECCHI, JIeXKAllde B OCHOBE
MPOMBIIIIEHHOTO TOJYYEHHUs] CEPHOM KHUCIOTHI, aMMHUaKa, a Takxke c(opMHUpPOBAHHOCTh NMPEICTaBIECHUN 00
OOIIMX HayYHBIX MPUHLUIAX U SKOJIOTUYECKUX MPoOiieMax XUMUYECKOTO MMPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHI1 MPOBOJUTH BBIYMCIEHUS C HCIIOJIb30BAHUEM IOHATHUS «MAaccoBas A0S
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHUH ra3oB NMPU XUMHUYECKHUX PEAKIUAX, MAcChl BEIIECTBA HIIU



00BbEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WK 00BEMY OJHOTO M3 YYAaCTBYIOUINX B PEAKLIUU
BEIIECTB, TEIIOBOrO 3(dekTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, NMPEBpAILCHUs U
COXPaHEHUS YHEPTUH;

chOPMHUPOBAHHOCTh yYMEHHH COOJIOMAaTh TIPaBWJIa TIOJb30BAaHUS XHMHUYECKOW TMOCYAOH |
7a0opaTOpHBIM 000OpyIOBaHMEM, a TaKXKe IMpaBHjia OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBHIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTH YMEHUH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN HKCIEPUMEHT (pa3iioKeHue
MEepOKCHa BOJOPOJia B MPUCYTCTBUU KaTallM3aTopa, ONpPEJeIeHUe Cpeabl pacCTBOPOB BEILECTB C MOMOUIBIO
YHHUBEPCAJIBHOTO MHAWKATOPA, BIUSHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peaKkIiH, peaKkinuu
MOHHOTO 00OME€Ha, KaueCTBEHHBIE PEaKIMHN Ha Cyib(haT-, KapOOHAT- U XJIOPU-AaHHOHBI, HA KATUOH aMMOHUS,
pelIeHre YKCIepUMEHTAIBHBIX 3a/1a4 IO TeMaM «MeTtaiibs» U «HeMmeTanasl») B COOTBETCTBUU C MPaBHIIAMH
TEXHUKH O€30MacHOCTU IMpH OOpAILlEHHUH C BEIIeCTBAMHU U J1a0OpaTOPHBIM OOOPYIOBaHHEM, MPEICTABIATH
pe3yabTaThl XUMHUYECKOTO OSKCIEpHUMEHTa B (hopMe 3almucH ypaBHEHUH COOTBETCTBYIOLIMX pEaKIHi H
(dbopMyIupOBaTh BBIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTUYECKH AHATM3HPOBATH XUMHUYECKYI0 WH(POPMAIHIO, TOTY4aeMYIO
U3 pa3HbIX UICTOYHHUKOB (Cpe/ICTBa MACCOBOM KOMMYHUKaIMK, IHTEpHET U IpYyTruXx);

c(hOpPMHUPOBAHHOCTh YMEHUI COOIIOAATH IMPaBHIIa SKOJOTHYECKH IIeTIECO00PA3HOTO OBEICHHUS B OBITY
U TPYAOBOH JIEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOUIEH HPUPOJIHON Cpenbl,
OCO3HABaTh OIACHOCTh BO3JEHCTBHS Ha JKUBBIE OPraHWU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAs CMBICIT
nokazarenst [IJIK, mosicHATH Ha mpuMepax CHOcOObl YMEHBIICHHS M MPEIOTBPALEHUS HX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M UYECIIOBEKA;

JUIs OOy4arolMXcs C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbS: YMEHHE MPUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB U XUMHYCCKHUX SBJICHHIA,

JUIS CIIETIBIX U CIIa0OBHAAIIUX OOYYaIOUIMXCS: YMEHHE MCIIONb30BaTh Pelbe(HO-TOYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiis 118 3anucu XuMudeckux GopMy!l.



TeMaTnuyeckoe niaHnpoBanue no xumuu B 10 kiacce

KoJunuecTBo yacos DJIEKTPOHHbBIE (uudpossbie)
Ne HaunmeHoBaHMe pa3aeiioB
w/n 1 TeM NpPOrpaMMmb Bcero | KoHTpoJbHbIe IIpakTnyeckue | 00pasoBaTeJbHbIE pecypchbl
padoThI padoThI

Paznen 1.TeopeTnyeckue 0CHOBBI OPraHHYeCKOH XUMHH
1.1 | Ilpemmer opraHudecko xumuu. Teopus cTpoeHHs | 3

opranudeckux coenuuenuit A. M. Bytieposa
Htoro no pazneny 3
Pa3nes 2.¥YrieBoaopoabl
2.1 [IpenenpHbIe YrIeBOJOPOIbI — aJTKaHBI 2
2.2 HenpenenbHble  yriieBOAOPOIBI:  aJKEHBI, AalIKaJUEHBI, | 6 1

AJTKUHBI
2.3 ApoMaTuyecKue yriieBOA0pOIbI 2
2.4 | IlpuponHble  WCTOYHUKH  YITIEBOJOPOJOB W WX | 3

nepepaboTka
Wroro mo pazneny 13
Pa3nen 3.Kucsiopoaconep:xanue opraHn4ecKue CoeAHHEHUs
3.1 | Couprsl. DeHon 3
3.2 | Anpaerunpl. KapOonoBble kucnotsl. ClioskHbIE 3QUPBI 7 1
3.3 VraeBoasl 3
Wroro mo pazueny 13
Pa3nes 4.A30Tcoaepkamue OpraHu4ecKue coeJHHEeHH
4.1 ‘ AMuHBI. AMUHOKHUCIIOTBL. benku 3 ‘
HTtoro no pazneny 3
Pasnen S.BbicOKOMOJIEKY ISIPHbIE COCAUHEHUS
5.1 \ [Tnactmaccer. Kayuyku. Bomokna 2 \
HWroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB 11O TPOT'PAMME 34 [ 2




TeMaTnuyeckoe MIaHMpPOBaHue MO Xxumuu B 11 kiacce

Ne KosauyecTBo yacoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI KoHTpoabHbIe IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1.TeopeTuyeckue 0OCHOBbI XUMHUH
1.1 | Crpoenue aromoB. Ilepuogmveckuii  3akoH | | 3
[Tepuoanueckas cucreMa XUMUYECKHX 3jieMeHTOB []. M.
Menneneesa
1.2 | Crpoenue BeniectBa. MHOrooOpasue BEmECTB 4
1.3 | XuMuueckue peakiuu 6 1 1
Wroro mo pazneny 13
Pasnen 2.Heoprannueckas xumusi
2.1 | Meramibl 6 1
2.2 | Hemeramutsr 9 1 1
2.3 | CBs3b HEOPraHMYECKHX U OPTAaHUYECKUX BEIECTB 2
Hroro no pazneny 17
Pa3znen 3.Xumus v :Ku3Hb
3.1 | Xumus u xusHp 4 | |
Hroro no pazneny 4
OBIIEE KOJWYECTBO YACOB ITO ITPOTPAMME 34 2 E |

Iloypounoe nianupoBanue no xumuu B 10 kiaacce

KosanuyecTBO 4acoB
Ne Hara JJIeKTpoHHbIe HU(POBbIE
Tema ypoka KonTpoubHubie IIpakTnyeckue
n/n Bcero M3y4eHHUs o0pa3oBaTeJibHbIE PeCypChl
padoThI padoThI
1 [Ipenmer opranumdeckoil xumuu, e€ BO3HHUKHOBEHHE, | 1
pa3BUTHE U 3HAYEHUE
2 Teopuss cTpoeHus: opraHuyeckux coeauHeHuit A. M. |1
bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
3 [IpencraBnenue o kiaccudukanuym OpraHuYeckux BemecTs. | 1
Homenkmarypa  (cuctemaTudeckas) W  TPUBHAIbHbBIC
Ha3BaHUsl OPraHUYECKUX BELIECTB




4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH P 1

5 MertaH 1 3TaH — NpocTelIlne NPeACTaBUTENHN AJKAaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1

7 OTwieH W NponuieH — mpocrediiue npeacraButenu | 1
QIKEHOB

8 [Ipaktuueckas pabora Ne 1. «llomyuenue »stuieHa u |1
V3YYEHHE €T0 CBOMCTB)

9 AJIKayieHbl. byranuen-1,3 u Metunoyraauen-1,3. | 1
[TomyyeHre CHHTETHYECKOTO KayuyKa U PE3HHbI

10 | AJKuHBIL: COCTaB u 0COOEHHOCTH cTpoenus, | 1
TOMOJIOTHYECKMM  pAx. AUETWIeH —  IPOCTEHINUi
IPEJCTaBUTEIb AJIKUHOB

11 | Beluncnenus no ypaBHEHHIO XUMHUYECKON peaKInu 1

12 | Apensl: 6eH301 ¥ TOIYOJ. TOKCHYHOCTH apCHOB 1

13 | I'enernyeckast CBsI3b YIJI€BOJOPOOB, MpHHAUIeKaIMX K | 1
pa3IMYHBIM KJIaccam

14 | IlpupoaHble UCTOYHUKH YIJIEBOJIOPOJIOB: MPUPOIHBIN ra3 u | 1
nonyTHele He(TAHBIE Ta3bl, HEYTP H TPOIYKTHI €&
nepepadoTKU

15 | [IpupoaHble HCTOYHUKH YTIEBOJOPOAOB: MPUPOAHBIN ra3z u | 1
nonyTHele He(TsAHble Ta3bl, HEeYTP U TMPOIYKTHl €&
nepepadoTKu

16 | KonTtposibHas paboTa 1o pazaeny «YTIiIeBoJ0pOIb» 1

17 | IlpenenbHble OJHOATOMHBIE CIUPTHI: METAHOJI M 3TaHOI. | 1
Bonoponnas cBs3b

18 | MHoroatomMHble CIUPTHI: THJICHIIMKOIb U TIMLIEPUH 1

19 | ®enom: crpoeHre MOJICKYIBI, (PM3WYECKHEe W XUMHYecKkue | 1
CBOWCTBA, IPUMEHEHHE

20 | Ampnerusl: popMasTbIETHT M alleTalbJaeTHA. ATICTOH 1

21 | OgHOOCHOBHBIE  TpeeibHbIE  KapOOHOBbIE  KUCIOTHL: | 1
MypaBbHHAS U YKCYCHasI

22 | IIpaktuyeckas padora Ne 2. «CBoiicTBa pacTBopa ykcycHol | 1
KHCJIOTBD)

23 | CreapuHoBasg M OJEMHOBas KUCIOTHI, Kak mIpeacraBuTend | 1
BBICHINX KapOOHOBBIX KHCIIOT

24 | Mbu1a KaK coJid BBICIIMX KapOOHOBBIX KHUCIOT, MX Moroee | 1




JICUCTBUE

25 | CioxHbie 3pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. | 1
Tlunponus cinoxHBIX 3GUpPoB

26 | Kupel: rTuaponu3, mNpuMeHeHHe, Ouojoruyeckas poib |1
KUPOB

27 | YriaeBomosl: COCTaB, Kiaccudukanus. Baxueimue | 1
IpEeJCTaBUTEINN: TII0K03a, (PPYKTO3a, caxaposa

28 | Kpaxman u memntosi03a Kak TpUpOIHbIC TOTMMEDPHI 1

29 | KonrponwsHas pabora mo paszneny «Kucmopoacoaepxamue | 1 1
OpraHuveckue coeJnHeHus»/ Bcepoccuiickas mpoBepoyHast
pabora

30 | Obmias xapakTepuCTUKa a30TCOJEpKAIlIMX oOpranuyeckux | 1 1
coeauHeHuil / Beepoccwniickas mpoBepoyHasi paboTa

31 | AMUHBI: METWJIAMUH U QaHWJIUH 1

32 | AMMHOKHUCIOTBI  Kak  aMdoTepHbIe oprannyeckue | 1
COCIUHEHUS, WX OWOJOrMYecKoe 3HadyeHue. [lenTumbl.
Benku kak npupoIHbIe BEICOKOMOJICKYJISIPHBIE COCTMHEHHUSI

33 | OcHOBHBIE  TOHSATHS  XUMHUH  BBICOKOMOJICKYJSPHBIX | 1
COCIMHEHUN

34 | OCHOBHBIE  METOJBI  CHHTE32  BBICOKOMOJICKYISPHBIX | 1
coenuHeHmil. [InmacTmacchl, kKaydyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB 1O MTIPOT'PAMME 34 3 2

IToypounoe niianupoBanue no xumuu B 11 kiaacce

KoanuyecTBo yacoB

o
I‘D‘;I Tema ypoka Bcero | Kourpoabubie | IlpakTuyeckue m?::::ﬂﬂ 023;?:5;:;‘:33232:;;;;
padoThI padoThI
1 XuMu4eckuil ayeMeHT. AToM. DleKTpoHHas KoH¢urypauus | 1
aTOMOB
2 [lepuognueckuit  3akoH u  Ilepuoamueckas  cucrema | 1
xuMmuueckux osnemeHtoB [[. M. MenneneeBa, uX CBs3b C
COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB
3 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XUMHUYECKUX DJIEMEHTOB | 1

W WX COCIMHEHUW MO Tpynmam ¢ MepuojiaM. 3HAYEHUE




[IEPUOJNYECKOI0 3aKOHA U CHUCTEMBl XMMHUYECKHX 3JIEMEHTOB
JI.W. Menneneesa B pa3BUTUU HAYKU

4 Crtpoenue BemiecTBa. XUMUYECKas CBsA3b, €€ BUIbl; MEXaHU3MBI | 1
o0pa3oBaHMs KOBAJIEHTHOMU CBsi3U. BonopoaHast cBs3b

5 Banentnocts. DnexkrpoorpuniatenbHocTh. CTeneHs okucienus. | 1
BeniectBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOCHHUS

6 [Tonatue o nucnepcHbIX cucrteMax. VIcTHHHBIE M KOJUTOMAHbIE | 1
pacTBOpbl. MaccoBast 10J1s1 BELLIECTBA B PaCTBOPE

7 Knaccudukanums u HOMEHKJIaTypa HeopraHuueckux | 1
coeauHeHull. I'eHeTnyeckast CBS3b HEOPraHUYECKUX BEIIECTB,
Pa3IUYHBIX KIIACCOB

8 Knaccuukanus XUMUYECKUX peakiuili B HeopraHudecko u | 1
OpPTaHUYECKOM XUMHH. 3aKOH COXPAaHEHHS MAacChl BEILECTB;
3aKOH COXPAHEHMs U MPEBPAIIECHUS SHEPIUU MPU XUMHUECKUX
peaKImsx

9 Ckopoctb peakuuu. OOpatumble peakiuu. Xumudeckoe | 1
paBHOBECHE

10 | [Ipaktuyeckas padora Ne 1. «BnustHue pasnuuHbiX (axTopoB | 1
Ha CKOPOCTh XUMHUYECKOU PEaAKIINN»

11 | Onexrtponutuyeckas aucconuanus. [lonstue o BomopoaHoMm | 1
nokazarene (pH) pacrBopa. Peakuuu uoHHOro oOMeHa.
['uaposn3 OpraHnvYeckKuX U HEOPraHMYECKUX BEIIECTB

12 | OkucnurenbHO-BOCCTAaHOBUTENbHbIE peakuuu. Ilonste 00 |1
AJIEKTPOJIN3€E PACIJIaBOB U PacCTBOPOB COJIEH

13 | KonrponsHast pabGora mo paszmeny «Teopermuyeckue OCHOBHI | 1
XAMUAW)

14 | Meramnbl, wux mnonoxkeHue B Ilepumomuveckoii cucreme | 1
xuMmudeckux syeMmeHToB J[. M. MennaeneeBa m 0COOCHHOCTH
cTpoeHust aroMoB. O0mme pu3nyeckre CBOWCTBA METAIJIOB

15 | CnaBbel MeTaiioB. DJEKTPOXUMHUYECKUN psAn HanpsbkeHud | 1
METAJIOB

16 | Xumuueckue CBOWCTBA BAKHEWITNX METAIIOB (HAaTpuH, Kamui, | 1
KaJIbIIUN, MAarHUM, AIIOMUHUN) U UX COCTMHEHUM

17 | Xumuueckue CBOIMCTBA XpoMa, MEJIU U X COCTUHEHUI 1

18 | XuMuuecKkne CBOIMCTBA IIMHKA, JKeJI€3a U UX COSTUHEHMI 1

19 | Ilpaktuueckass pabora No 2. "PemieHune SKCIeprMMEHTAIbHBIX | 1




3a7ad4 1mo reme «MeTtauisn"

20 | Hemeramnel, ux monoxenue B Ilepumoamdeckoit cucrteme | 1
xumuyeckux siemeHtoB JI. M. MenneneeBa U 0COOEHHOCTH
CTPOCHHSI aTOMOB

21 | ®usuveckue CBONCTBA HEMETAJLIOB. AJUIOTPONHS HeMeTawioB | 1
(Ha mpuMepe KUCIopoja, cepbl, pocdopa u yriaeposa)

22 | XuMH4YeCKHe CBOICTBA raJIOTeHOB, CEPhl U UX COCAMHCHUN 1

23 | XuMH4ecKue CBOMCTBA a30Ta, (hochopa v UX COCTMHCHHUI 1

24 | XuMHU4YeCKue CBOMCTBA yriepoJa, KpeMHHUS U UX COeTMHEHHN 1

25 | IlpumeHeHne BaXKHEUIITUX HEMETAIIJIOB U UX COSAMHEHUN 1

26 | O000IIeHE U cucTeMAaTH3aus 3HaHui o Teme «Hemeramey. | 1
Berumcnenuss 1O ypaBHEHUSM XHMHUYECKUX PEAKIUU |
TEPMOXUMHYECKHE PacU&ThI

27 | [lpaktuueckast pabora No 3. «PemieHue SKCHepUMEHTAIbHBIX | 1
3azad4 mo reme "HemeTtamasl"»

28 | KontpousbHas pabota o remam «Metamibi» u «HeMeramisny 1

29 | Heoprannyeckue u opranmdeckue KucioTel. Heopranuueckue | 1
Y OPraHNYECKUEe OCHOBAHUS

30 | AMdoTepHBIe HEOPraHMYECKHWE U OpraHMyYecKue coeAuHeHus. | 1
'eneTnueckass CBA3b HEOPTaHUYECKUX W OPraHMYECKHX
BEIIECTB

31 | Ponp xumum B oOecrieueHHH 3KOJIOTHMUYECKOH, YHEpreTHIecKon | 1
Y TIUIIEBON 0€30MaCHOCTH, Pa3BUTHH METUITMHBI

32 |IlpencraBmenuss 00  oOmHWX  HAYYHBIX  HOpUHIHMAxX | 1
MTPOMBIIIJICHHOTO MOJTyYeHUs] BAKHEUIITUX BEIECTB

33 | YUenoBek B MUpE BEIIECTB M MAaTEPUAJIOB 1

34 | Xumus v 370pOBbE YCIIOBEKA 1

OBUHIEE KOJIMYECTBO YACOB 11O MTIPOI'PAMME 34




IIpoBepsiemble TPeOGOBaHMS K pPe3yaIbTATAM OCBOECHUS
OCHOBHO# 00pa3oBaTe/ibHOI MporpamMmbl o xumuu B 10 Kiacce

NPoOBEPsAEMOro
pe3yJabTara

Kon

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOM
NPOrpaMMbl CpeIHero o0uero 06pa3oBaHus

1

TeopeTnueckre OCHOBBI OPTraHUYECKONH XUMHUU

11

ChopMUpoBaHHOCTH MPEACTABICHUH 0 XUMUYECKOM COCTaBIISAIONICH €CTECTBEHHOHAYYHOW KapTUHBI
MHUpa, POJIM XUMHUH B MO3HAHWU SIBICHUI NMPHUPOIBI, B (OPMHUPOBAHUHM MBIIUICHUS W KYJIbTYDBI
JUYHOCTH, €€ (QYHKIMOHAIFHOW TPaMOTHOCTH, HEOOXOAUMOM AJISl peIICHUs MTPAKTHIECKUX 3a7ad ’
IKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO ¥ IPHUPOJTHON Cpefie

1.2

Brnanenue cucreMoil XMMHUYECKHMX 3HAHUN, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONIUE IOHSTHUS
(Monekyna, BalE€HTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTEHCHb OKHCICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN O00BEM, yIIepoaHBIA CKeNeT, (PyHKIMOHATbHAs TPYIa, pau-
KaJl, U30MEpHsl, U30MEPhI, TOMOJIOTUYECKUNA P, TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPOA- U a30TCO-
JiepIKallue COSJMHEHUS, OMOJIOTHYECKU aKTHBHBIC BEIIECTBA (YIJICBOJBI, KHUPHI, OCIKH), MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPHH M 3aKOHBI (Teopwus
XUMHYECKOTO CTPOCHHS OpraHndecknx BemecTB A.M. BbytinepoBa), 3aKOHOMEPHOCTH, CHMBOJIH-
YECKUH SI3bIK XUMUH, (PAKTOIOTHUSCKUE CBEICHUS O CBONCTBAX, COCTaBe, MOIYYCHUH U 0€30IacCHOM
WCTIONTb30BAaHUH BKHEHIIINX HEOPTaHWYECKUX W OPTaHWYECKUX BEMIECTB B OBITY W MPaKTHISCKOU
JeSITeIbHOCTH YeJIOBEeKa

1.3

ChopMUpOBaHHOCTh YMEHUH BBISBISATH XapaKTEpPHBIC TNPH3HAKH IOHSATHHA, YCTaHABIMBATH HX
B3aUMOCBA3b, HCIIOJIb30BATH COOTBETCTBYIOLIUC IIOHATHA IIPpHU ONKMCAHHMKU COCTaBa, CTPOCHHUA U
MPEBPAIICHUN OPraHUYECKUX COCTUHEHUI

14

c(hOpPMHUPOBAHHOCT, YMEHHW HWCIIONB30BaTh XHUMHYECKYH0 CHMBOIHUKY IS  COCTaBIICHUS
MOJICKYJISIDHBIX ¥ CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOM) (HOpPMYJI OpraHMYECKUX BEIECTB U
YPaBHEHUN XMMHWYECKMX PEAKIMi, U3rOTaBIMBaTh MOAEIHN MOJIEKYJ OPraHWYECKHUX BELIECTB JIst
WUTFOCTPALMY UX XUMHYECKOTO U MPOCTPAHCTBEHHOIO CTPOCHUS

1.5

ChopMUpOBaHHOCTh YMEHUH YCTaHABINBATH MPUHAICKHOCTh HU3yUEHHBIX OPraHUYECKHUX BEILECTB
[0 MX COCTaBy M CTPOCHHUIO K OIpeNesJEHHOMY Kiaccy (Tpymnme) coequHEeHuil (yrieBoIOpOBbl,
KHUCJIOPOX M a30TCOACPIKAIINE COCIMHEHHs, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHHUS), NaBaThb UM
Ha3BaHM 1o cucreMarndyeckoil HomeHknatype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHUS ONPEACIATh BHIIBI XUMHUUECKON CBSI3M B OPraHHMYECKHX COCTUHEHUSX
(oxuHapHBIE U KpaTHBIE)

1.6

C(l)OpMPIpOBaHHOCTB YMCHHA HNPUMCHATBH: IMOJIOXKCHUA TCOPUU CTPOCHUA OPraHUYCCKUX BCIICCTB
AM. BYTJ'IepOBa JUIA 00BSICHEHHUS 3aBUCUMOCTHU CBOWMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA; 3dKOH
COXpaHCHHA MaCChl BEIICCTB

VYrnesogoponsl.  Kucinopoacomepxamme W a30TCOJISPIKAIINE OPraHUYECKHE COCAMHCHHUSL.
BBICOKOMOJIEKYISIPHBIC COSTUHEHHUS

2.1

ChopMUpOBaHHOCTh YMEHHH HPUBOIUTH TPUBUAIbHBIE HA3BAHHS OTIENBHBIX OPraHUYECKHX Be-
miecTB (ITUIIEH, TPONHIICH, alleTUIICH, STHIICHTIINKOIIb, TIHIEPHH, QEHOI, POPMaNBICTH I, alleTallb-
JETHU], MypaBbUHAsI KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsA KUCIIOTA, CTEAPHHOBAs KUCIIOTA, [II0-
K032, ppyKTO3a, Kpaxmal, HeJUIr0103a, TIULUH)

2.2

CdopMupoBaHHOCTh YMEHUI XapaKTepPH30BaTh COCTaB, CTPOEHHE, (PU3UYECKHE W XHUMHUYECKHUE
CBOMCTBA THIHWYHBIX IPEJCTABUTENEH Pa3TUYHBIX KJIACCOB OPraHWYECKUX BeIIecTB (METaH, 3TaH,
STWJICH, NPONMJICH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30J7, METaHON, 3TAaHOI,
STUIICHTIIUKOIIb, TIIUIEPHH, (DEHOJ, aleTaabJeTHI, MypaBbUHAs W YKCYyCHas KHUCIIOTHI, TIFOKO3a,
Kpaxmal, [IeJUTI0JI03a, aMHUHOYKCYCHAs! KUCIIOTa)

2.3

ChopMUpPOBaHHOCTh YMEHUSI WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXIY THUIIHYHBIMH TIpej-
CTaBUTEISAMH PA3JINYHBIX KJIACCOB OPraHUYECKUX BEIIECTB YPABHEHUSAMH COOTBETCTBYIOIINX XUMU-
YECKHMX PEaKUHH ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX POpMyI

2.4

ChopMHUpOBaHHOCTh YMEHHSI XapaKTepPH30BaTh HCTOYHUKH YTIEBOJOPOIAHOTO CHIPhbS (HE(TH,
MIPUPOJHBIA Ta3, Yroyb), CIOCOOBI MX MEepepadOTKH M TPAKTUYECKOE NPUMEHEHHE INPOTYKTOB
nepepadoTKu

XUMHA U )KUA3HBL. PacuéThl

ChopmMHupOBaHHOCTh YMEHHMIA BJIaJIETh CUCTEMOMN 3HAHHA 00 OCHOBHBIX METOJIaX HAy4HOTrO IO3Ha-
HUSI, HWCIIOJIb3YEMBIX B XUMHH IPH WU3YYCHUW BEIIECTB M XUMHUYECKUX SBICHWM (HaOmIojcHME,
M3MEPEHHE, DKCIIEPUMEHT, MOJICITUPOBAHNE), UCIIOIL30BaTh CHUCTEMHBIC XUMHUYCCKUE 3HAHUS IS
NPUHATUSL PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BELIECTBAMH M MX




IMIPUMCHCHUEM

3.2

ChopMHpPOBaHHOCTh YMEHHI COOJIIOAThH IIPaBHja IOIb30BAHMS XUMUYECKOH MOCYHI0H U jabopa-
TOPHBIM 000PYAOBaHHEM, a TAKXKE TPaBUIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUHU C UHCTPYK-
IUSIMH TI0 BBITTOJHEHHUIO JJAOOPATOPHBIX XUMHUYCCKHX OTBITOB

3.3

CdopmupoBaHHOCTh YMEHHU TUTAHUPOBATH M BBITIOTHATh XUMHUECKAN IKCIIEPUMEHT (TIpEeBpaIieHuUs
OpPTaHWYECKUX BEIIECTB NpPW HArPeBaHWH, IIOTYYCHHE OTWICHA W W3y4YCHHE €ro CBOWCTB,
KayeCTBEHHbIC PEAaKINM OPTaHMYECKHX BEILIECTB, ACHATYpalHs OCJKOB MPH HAarpeBaHWH, LIBETHHIC
peaknuu O€JIKOB) B COOTBETCTBUH C NMPAaBWIIAMHU TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C Belle-
CTBaMH M JIAOOPATOPHBIM 000PYIOBAHNEM; MTPENICTABIATE PE3YIbTATHl XHMUYECKOTO IKCIIEPIMEHTA
B (opMe 3amKcH YpaBHEHHH COOTBETCTBYIOIIUX peakiuid ¥ (HOpMYIHPOBaTh BHIBOABI HA OCHOBE
9THX PE3yIbTATOB

3.4

ChopmupoBaHHOCTh YMEHHI TPOBOIWTH BEIYHCICHHA 10 XUMHYECKAM YpaBHEHWSM (Macchl,
00BEMa, KOJIMYeCcTBa UCXOIHOTO BEIIECTBA WIIM MPOAYKTAa PEAKIIUH MO0 W3BECTHBIM Macce, 00bhEMY,
KOJIMYECTBY OJIHOTO M3 MCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIINHN)

3.5

ChopMHpOBaHHOCTh YMECHHI KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO WH(MOPMAIIMIO, IOJIydae-
MYIO M3 Pa3HBIX HCTOYHHUKOB (CpeficTBa MaccoBoi mH(popmanuu, cets HTEpHET 1 IpyTHe)

3.6

ChopmupoBaHHOCTh YMEHHI COONIONATH TMpaBHJIa HKOJOTHYECKH IeIeCO00pPa3HOTO TOBEIEHUS
B OBITY U TPYJOBOH AEATENFHOCTH B IIEISIX COXPAHEHHS CBOETO 3A0POBBS M OKPYKAIOLIEH MPUPO/I-
HOM Cp€abl, OCO3HABAaTh OIMMACHOCTDH BO3I[CI\/'ICTBI/DI Ha JXUBBIC OPraHU3MbI OHpeILCHéHHbIX opranu4dec-
KHX BeIIeCcTB, MOHMMas cMbIch mokasarens [IJIK (mpegensHo MomycTHMO# KOHIIEHTpPAIIWH), TOSIC-
HATH Ha pUMepax crocoObl YMEHBIICHHSI W TIPEIOTBPAILICHHS X BPEIHOTO BO3ACHCTBHS Ha Opra-
HU3M YeJIoBeKa

IIpoBepsiemble TpeOOBaHUS K pe3y/IbTaTaM OCBOCHUSI
OCHOBHOI1 00pa3oBaTe/IbHOI MporpamMMsl o xumuu B 11 kiacce

NpOBEPSIEMOro
pe3yJbTaTa

Kon

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl CpeiHero oo01ero 06pa3oBaHus

1

TeopeTnueckre OCHOBBI XUMUH

11

Brnanenne cucremoll XMMHYECKUX 3HAHWH, KOTOpasi BKIFOYAET: OCHOBOIIOJNATAIOININE TOHATHS (XU-
MHYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa aTtoma, S-, p-, 0-3JeKTpOHHbBIE OpOMTAI aTOMOB,
HOH, MOJIEKYJa, BAJICHTHOCTh, DIIEKTPOOTPHUIATEILHOCTD, CTENICHh OKHCICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN 00BEM, KpHCTAIUTMYEeCKas PEIIETKa, TUIIBI XUMHYECKUX peaKIui
(OKHCIUTENTFHO-BOCCTAHOBUTENFHBIE, 3K30- M OJHAOTEPMHYECKHE, PEaKIud WOHHOTO OOMEHa),
pacTBOp,  AJIEKTPOJUTHI, HEIIEKTPOJIUTHL,  DJEKTPOIUTHYECKAs] JUCCOLUMALMS, OKHUCIUTEINb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUIECKON PEAKITHH, XUMHUIECKOE PABHOBECHE); TCOPUHU U 3aKOHHI (TEO-
pusl IEKTpONUTUYECKON nuccounanuu, [lepuonnueckuit 3akon .M. MeHneneeBa, 3aK0H coxpaHe-
HUSL MaccChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3bIK XUMUH, (PAKTOIIOTHUECKUE CBEIEHHS O CBOIi-
CTBaX, COCTaBe, MOMyYCHUH W 0E30MacHOM HCIIONH30BAHUN BKHEUIINX HEOPTaHUYECKHUX BEIIECTB
B OBITY M IPAKTHUCCKON JICATSIILHOCTH Y€JI0OBEKa

1.2

C(l)OpMPIpOBaHHOCTB yMeHI/Iﬁ BBIABJIAATE XAPAKTCPHBIC TIPU3HAKU MW B3aMMOCBA3b UH3YYCHHBIX
HOHSITHﬁ, MNPUMCHATE COOTBCTCTBYIOIIHEC IMOHATHA IMPU OIMMMCAHHUU CTPOCHUA U CBOMCTB HEOpraHu-
YECKUX BCIICCTB HU  HX HpeBpameHHﬁ; BBISBISATh B3aUMOCBA3b XHMHYCCKHX 3HAHUM
C NOHATUAMU U NPCACTABJICHUAMU JPYTIUX €CTCCTBCHHOHAYYHbIX IMMTPEAMCTOB

1.3

Brnanenne ocHOBHBIMM METOAAMH HAYYHOTO IMTO3HAHUS BEIIECTB M XMMHYECKUX SIBJICHUH (HAOIIO-
JIeHHe, U3MEPEHNe, SKCIIEPHIMEHT, MOZIETNPOBaHHE)

1.4

ChopMUpOBaHHOCTh YMEHUH ONpEJCISATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX dJie-
MEHTOB B COEAMHEHMAX PaA3IMYHOTO COCTaBa, BUJ XMMHYECKOH CBA3M (KOBaJCHTHAas, WOHHAs,
MeTaJUIn4ecKasi, BOJIOPOJHAsI) B COEAMHEHMSX, THIl KPUCTAUTUUYECKOH PEIIETKH KOHKPETHOTO Be-
iecTBa (aTOMHasi, MOJIEKYJIIpHAsl, HOHHASL, METAJUTMYECKas)

1.5

ChopMUpOBaHHOCTh YMEHUH OIPENeNsiTh XapaKTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
COEIMHEHUN

1.6

ChopMUpoBaHHOCTh YMEHHS KJIACCU(PULIMPOBATH XMMUYECKHE PEAKLIUH IO Pa3IMYHbIM IPU3HAKAM
(dunciy U cocTaBy pearupyronux BEIIECTB, TEIUIOBOMY 3((EKTy peakiuu, H3MEHEHHIO CTETeHe
OKHCIICHUS 2JIEMEHTOB, 0OpaTUMOCTH PEaKIINH, YYaCTHIO KaTaJIn3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHUH COCTABISATh YPaBHEHHS PEAKIMN Pa3IMUHBIX TUIIOB, TIOJHBIE U COKpa-
mEHHBIE YPaBHEHUS PEAaKIMi MOHHOTO OOMEHAa, yYUTHIBAs YCJIOBHA, NPU KOTOPBIX 3TH pPEaKIUn

HIYT 0 KOHITA




1.8

ChopMHUpPOBaHHOCTh YMEHUH TPOBOJUTH PEaKIMH, IOATBEPXKIAIONINE KA4YeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOpPaX HEOPraHUYECKUX BEIICCTB

1.9

ChopMHUPOBaHHOCTh YMEHUH PACKPHIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKI[Hi
MOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHca 3TUX peakiuit

1.10

ChopmupoBaHHOCTh yMEHUH OOBSICHATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOW peaklnuu OT pas-
JNUYHBIX (DaKTOPOB

1.11

ChopmupoBaHHOCTh yMEHUN OOBSCHATH XapaKTep CMEIICHHS XMMHUYECKOTO PaBHOBECHUS B 3aBU-
CUMOCTH OT BHeNTHero Bo3aeiicTeus (mpunnui Jle [laTenne)

OO6mrast 1 HeopraHWJIeCKass XUMUS

CdhopmupoBaHHOCTh YMEHHH pacKpbiBaTh cMbIci [lepuoanueckoro 3akona J{.1. MenneneeBa u ne-
MOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOIYIO0, O0BSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKLIUHU

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
snemeHToB 1-4 mepuonoB Ilepmonuueckoit cuctemsl xumudeckux snemeHtoB J.W. Menpaeneena,
HCTIONB3YS TOHATHS «S-, P-, 0-37eKTPOHHBIE OPOUTANINY», «IHEPTETHUECKUE YPOBHU», OOBACHITH
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHYECKHX JIEMEHTOB W WX COCOMHEHUH MO TEepHolaM U
rpynnaM Ilepuonnyeckoil cuctemMsl XuMuueckux 3nemeHToB .M. Menneneena

2.3

ChopMHupOoBaHHOCTh YMECHHI XapaKTEepH30BaTh (OMUCHIBATH) OOINME XMMHUYECKHE CBOMCTBA He-
OPraHnvYCCKUX BCUICCTB PAa3/IMYHLIX KJIACCOB, IMOATBCPIKAATh CYHIECCTBOBAHUC TeHEeTUYECKOM CBS3U
MEXJy HEOPraHMYECKHUMH BEUIECTBAMHU C IMOMOIIBIO YPAaBHEHHH COOTBETCTBYIOLIUX XHMHYECKHX
peaxkuui

2.4

ChopMHpOBaHHOCTh YMEHHI YCTaHABIUBATh MPUHAIICKHOCTh HEOPTaHMUECKUX BEIIECTB IO UX
COCTaBy K ONpeleNnéHHOMY Kiaccy (TpyIme) coelWHeHHH (IPOCThIE BEIeCTBA — METaIbl U
HEMETAIUIbI, OKCHIBI, OCHOBAaHHS, KUCIOTHI, aM(POTEPHBIE THIPOKCHIBI, COJIH)

2.5

CthopMUpOBaHHOCTh YMEHUH HCIIONB30BATh XMUMHUUYECKYIO CUMBOJIHMKY JJISI COCTaBJICHHUS (HOPMYII
BEUIECTB M YpaBHEHUH XHMHUYECKHX peakiuil, cuctemarndyeckytro HomeHkinarypy (IUPAC)
U TPUBHAJIbHbIC HAa3BaHMS OTIEJBHBIX HEOPraHWYECKHUX BeIIECTB (YrapHbIi ras, YIJeKHCIbIH ras,
aMMHMaK, raméHasi H3BeCTb, HeraléHas U3BECTh, IUTHEBAS COJA, MUPUT U IPYTHUE)

2.6

CthopMUpOBaHHOCTh YMEHHI XapaKTepH30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOICTBA HEOP-
TaHNYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, IOJITBEP)KAATh CYIIECTBOBAHHE T'€HETHYECKOH CBS3M
MEKTy HEOpraHHYECKUMH BEIIECTBAMHU C TIOMOIIBIO YPaBHEHHH COOTBETCTBYIOMINX XUMHYECKUX
peaxkuui

2.7

CthopMUpOBaHHOCTh YMEHUH IIAHUPOBATH U BBHITNONHATH XUMHUYESCKHN 3KCIIEPUMEHT (pa3iokeHue
MEepOKCHUIa BOJOPOAA B NPHCYTCTBUH KaTallM3aTopa, ONpE/ICNICHHE CPEeIbl PACTBOPOB BELIECTB C
MIOMOIIIBIO0 YHHUBEPCAIFHOTO HHANKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKON
peakiuy, peakiuu HOHHOTO OOMeHa, KaueCTBEHHbIE PeaKkInu Ha cylib(paT-, kKapOOHAT- U XIJIOPHI-
AQHWOHBI, HA KaTHOH aMMOHHS, pElIeHHE SKCIEePHUMEHTANbHBIX 3a7ad 1Mo TeMaMm «MeTamis»y u
«HemeTannms») B COOTBETCTBMHM C MpaBWIAMH TEXHHKM O€30MAcCHOCTH TpH  OOparieHun
C BelIeCTBAMH M J1a0OpaTOPHBIM O00OPYIOBaHWEM; TMPEICTABIATh PE3YIbTAThl XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX peakiuid u (OpMYJIHPOBATH
BBIBOJIbI HA OCHOBE ITUX PE3yJIbTaTOB

2.8

CdhopMUpOBaHHOCTh YMEHHMH COOJIOAATh MpaBWiIa IOJIB30BAHMS XUMHUYECKOH mocynod u jabo-
paTopHeIM O0OpPYIIOBaHWEM, a TaKXKe IMpaBHja OOpAalICHUS C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH 110 BBITTOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKHX OTBITOB

2.9

C(l)OpMPIpOBaHHOCTB YMGHI/Iﬁ XapPaKTCpU30BaThb XUMHUUYCCKHUE TIIPOLCCCHI, JICKAIMEC B OCHOBC
MPOMBIIIVICHHOI'O MOJYYCHUA cepﬂoﬁ KHUCJIOThI, aMMHaKa, a TaKXeE C(bOpMHpOBaHHOCTB npeacraB-
JIEHUH 00 O6IIII/IX HAaY4YHBIX IPUHIUIIAX U OKOJIOTHYCCKUX npo6neMax XUMHYCCKOI'0 IMPOn3BOJACTBA

XUMHA U )KUA3HB. PacuéThl

ChopMUpOBaHHOCTH MPEACTABICHUI 0 XUMUYECKOI COCTaBIISAIOLICH €CTECTBEHHOHAYYHOU KapTHHBI
MHUpa, PO XMMHUH B TO3HAHWW SIBIICHUI MPHUPOJBI, B (DOPMUPOBAHWUU MBIIIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAJIBHON IrPaMOTHOCTH, HEOOXOAUMON [UIsl pelleHHs MPaKTHYECKUX 3a7ad U
9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U PUPOJHOH cpefe

3.2

ChopMHUpPOBaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO0 MH(MOpPMAIUIO, ToJTydae-
MYIO M3 Pa3HBIX HCTOYHHMKOB (CPEJCTBa MACCOBOM KOMMYHHKAIINH, CETh IHTEpHET U IpyTHe)

3.3

CdhopMupoBaHHOCTH YMEHHH COOJIIOJATH IpaBHia SKOJOTHYECKH IIeJIecO00pa3HOro MOBEIACHUS
B OBITY M TPYIOBOH JAEATENFHOCTH B LENSX COXPAHEHHs CBOETO 3I0POBbS M OKpYXKarome
HNPUPOJHOU CpenIbl

3.4

Oco3HaBaTh ONACHOCTh BO3JICI>’ICTBPI$I Ha XUBBIC OPraHHU3MBbI OHpeJIeHéHHLIX BC€IOICCTB, IMOHUMaA
CMBICJI TIOKa3aTCJIsd HI[K, HNOSICHATL Ha MpUMEpax CITOCOOBI YMCHBIICHHA U NPCAOTBPAIICHUA HUX




BpEAHOTI'O BO3JICUCTBHS Ha OpraHusM 4YC€JIOBCKa

3.5

ChopMUpOBaHHOCTh YMEHHUH MPOBOIUTH BEIYUCIICHHS C UCTIOIL30BAHAEM TTOHSATHUS «MaccoBast JIOJS
BEIIECTBA B PaCTBOPE», O0BEMHBIX OTHOIIICHUH ra30B MPU XUMUYECKUX PEAKIUIX, MACCHI BEIIECTBA
i 00bEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEINECTBA, Macce WM OOBEMY OIHOTO U3
YYaCTBYIOIINX B PEAKIMH BEIIECTB, TEIUIOBOTO P eKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccCHhI BEIIECTB, MPEBPAIIECHUS I COXPAHEHUS YHEPTHH

IIpoBepsiemble 3JjieMeHThI coep:kanusa B 10 kiaacce

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

TCOpeTI/I‘IeCKI/IC OCHOBBI OpFaHI/I‘IeCKOI\/'I XUMHH

11

Hpe,I[MCT OpFaHquCKOﬁ XUMHH: €€ BO3HHMKHOBCHHE, PA3BUTHC MW 3HAYCHUE B IIOJYYCHUH HOBBIX
BCIICCTB U MAaTCPpUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHNn4YCCKUX coenuHeHnii A.M. BYTHepOBa, € OCHOBHBIC
ITOJIOKCHUA

1.2

CrpykrypHbIe (GOpPMYIBI OpPTaHHYECKHX BemlecTB. [ oMomorus, wn3omMepus. XHWMHYECKas CBS3b B
OpPraHMYECKUX COCJAMHEHHUSIX — OJMHAPHBIC M KpaTHbIC CBs3W. [IpeicraBicHHe O KiaccH(pHKaIMu
OpPTraHUYECCKUX BEIICCTB

Homenknarypa opraHudeckux COeIMHEHHUH (CUCTeMaTn4ecKas) 1 TPUBUAJIbHBIC Ha3BaHUS BaXKHEHIINX
NPEACTABUTENCH KI1acCOB OPraHMYECKHUX BELIECTB

YrieBonopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHH psii. MeTaH U 3TaH — MpocTeilne MpeaCcTaBUTEIH
AIKaHOB: (PM3UYECKHE U XMMHYECKHE CBOWCTBA (PEaKkUMW 3aMEIICHUs U TOPEHHs), HaXOXKICHUE B
IIPUPOJE, NONYYEHUE U IPUMEHEHUE

2.2

ATKEHBI: COCTaB W CTpPOEHHE, TOMOJOTHMYECKHH psA. OTWIEH M TNPONUIeH — IpoCTeHine
NPEACTAaBUTENN alKeHOB: (u3ndeckue M XUMHUYECKHE CBOMCTBa (peakuMu THIPUPOBAHMS,
raJJOreHUPOBaHMS, THAPATALMH, OKUCICHUS] ¥ IONMMEPHU3aliH1 ), MOJIYYeHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyramuen-1,3 u MeTunOyTamuen-1,3: cTpoeHHe, BaKHEHIINE XWMHUYECKHE CBOWCTBA
(peaxnyst nonuMepusanun). [ToydyeHne CHHTETHYECKOTO KayuyKa U pe3UHBI

2.4

AJNKWHBI: COCTaB W OCOOCHHOCTH CTPOSHUS, TOMOJOTHUYECKHH psAn. ANETWIEH — MPOCTEHUIIHiA
NPEACTAaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (U3MYECKME M XUMHUYECKHE CBOWCTBa (peakuuu
THJIPUPOBAaHMSI, TAJIOTEHUPOBAHNS, THAPATAIIUH, TOPEHHUS ), TOTyUYEeHNE U IPUMEHEHNE

2.5

Apensl. beHsout: coctaB, ctpoenue, Gpusndeckue U XMMUYECKHUE CBOWCTBA (PeaKiiy TajJoreHUPOBaHNUS
Y HUTPOBaHUs), MONydeHUe U npuMmeHeHue. Tomyois: coctas, cTpoeHHe, PU3MYECKHEe U XUMHUYECKHE
CBOWCTBa (peakUuuy TaJOTCHUPOBAHMS W HUTPOBaHUS), IMOJNyYeHHE W NPUMEHEHHE. TOKCHYHOCTH
apeHoB. [ eHeTHyecKas CBsI3b MEXY YIIIEBOJOPOIAMH, TPUHAUISKAIIMMH K Pa3TMYHBIM KJIaccam

2.6

[MpupoaHbIe UCTOYHUKH YTIEBOJOPOAOB. [IprpoHbii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTh u e
npoucxoxiaeHne. CrocoObl  mepepaboTku  HeTH:  MEperoHka, KpPEeKUHI  (TepMUYECKUH,
KaTaIMTHYECKHi), upoin3. [IpoaykTel epepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroiib ¥ IPOJYKTHI €ro nepepaboTKu

Kucnopoaconepskaiiue opraHu4IecKue COSIUHEHUS

3.1

[MpenenbHble OMHOATOMHBIE CHOUPTHI. METaHOT W 3TAHON: CTPOCHHUE, (PU3IMUECKHE U XUMHUYECKHE
CBOIicTBa (peakluuWW C aKTUBHBIMH MeETaJlJlaMH, TaJOreHOBOJOPOAAaMH, TOpEHHE), MpPUMEHEHHE.
Bonoponnsie cBA3M MeXIy MOJIEKYIaMH CIUPTOB. JlelicTBHE METaHONAa M 3TaHOJa Ha OpPraHH3M
yenoBeka. MHOTOaroMHbIE CHOHUPTHI. OTHICHIVIMKOAb M IJIMLEPUH: CTpPOeHHEe, (HU3UUECKHEe H
XUMHYECKHE CBOWCTBA (B3aMMOJEHUCTBHE CO MIETOYHBIMH METajslaMH, KaueCTBEHHAs peaknus Ha
MHOTOAaTOMHBIE CHUPTHI). JlelicTBue Ha OpraHW3M deJoBeKa. lIpuMeHeHHWe TiWIlepHHAa W ITUIICH-
TIIUKOJIS

3.2

®DeHONl: CTpPOGHWE MOJEKYINbI, (u3ndYeckne W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTh (heHoa.
[Tpumenenune genona

3.3

Anpneruapl M KeToHbl. DopManpierun, auneTaabAeruj]: CTpOeHHEe, (QHU3MYECKHMEe W XUMHUYECKHUE
CBOWCTBa (peakUMM OKHCJICHUS W BOCCTAHOBJICHHMS, KadeCTBEHHBIC PEaKUUH), IOJyYCHUE U
IIPUMEHEHUE

3.4

OIHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTHL. MypaBbWHAsi M YKCYCHasi KHCJIOTBI: CTPOCHUE,
¢du3nuecKkue 1 XMMHUYECKUE CBOICTBA (CBOiicTBa, 0OLIMeE AJIs Kilacca KUCIIOT, peakuus dTepudukanim),
nojsydyeHue W npuMeHeHHe. (CTeaprHOBas U OJEMHOBAs KHCIOTHl KakK IPEACTaBUTENH BBICHINX
KapOOHOBBIX KHCIOT. MbLIa Kak COJIM BBICHINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE IeWCTBHE

3.5

Crnoxable 3QUpBl KaK TPOHM3BOAHBIC KapOOHOBBIX KHCIOT. ['MApOIHM3 CIOXHBIX 3¢upoB. JKupEL.




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

T'uaponus sxxupos. IIpumeHeHure »kupoB. bronorndeckas poJib JKUPOB

3.6

VYrieBonmbl: cocTaB, KiaccU(UKalUs yrieBoJoB (MOHO-, IW- M ToOJUcaxapuisl). [roko3a —
MPOCTEHIINH MOHOCaXapul: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NUECKUE U XUMUYCCKHE CBOWCTBA
(B3ammogetictBue ¢ rumpokcuaoM meau(Il), okuciaeHne aMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOXKCHHE TIIFOKO3bI), HAXOXKICHUE B NPUPOJIE, IPUMEHEHHUE, OMOIOTHYECKasT POJIb.
®dorocunTre3. OpyKTO3a KaK M30MEp IIIIOKO3bI. Kpaxmall u 1euioo3a Kak NPUPOIHBIE TOJIMMEPHI.
CrpoeHre Kpaxmania ¥ IeUTIoNo3bl. Du3nyeckne W XMMHUYECKHUE CBONCTBAa Kpaxmana (THUAPOIH3,
Ka4eCTBEHHAS PEaKIHsl C HOJIOM)

A3oTcoiepKalie OpraHuaecKue COCAMHCHSI

AMPHOKHUCIIOTHI Kak amM(oTepHbIe opraHndeckrne coequHeHns. Pu3ndeckre U XUMHUIECKHe CBOHCTBA
aMUHOKHCIIOT (Ha MpUMepe IHnrHa). bromorndeckoe 3HaueHre aMUHOKHCIIOT. [lenTumbt

4.2

Benku kak TpUpOIHBIE BBICOKOMOJCKYJISPHBIC coenuHeHUs. [lepBuUYHAs, BTOPUYHAS W TPETUYHAS
CTpYKTypa 0enkoB. XMMHUYECKUE CBONCTBA OCJIKOB: TUAPOIIU3, ACHATYpAIlHs, KaueCTBEHHBIC PEaKIIUU
Ha OelKn

BBICOKOMOJ'I@KYJ'IH])HBIG COCOUHCHUA

5.1

OCHOBHBIC TOHATHS XHMUU BBICOKOMOJICKYJIAPHBIX COCIUHCHMI: MOHOMCP, IMOJIUMEP, CTPYKTYPHOC
3BC€HO, CTCICHb IIOJMMCEpHU3AlUU, CPEOHAA MOJICKYJIIpHasa Macca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COCTMHEHUM — MOJIMMEpHU3anys U IMMOJIMKOHACHCAIUA

5.2

OKCTepUMEHTaIbHbIE METO/bl M3Y4EHHUs BEIIECTB M WX IMPEBpalleHUN: O3HAKOMJIEHHE C oOpa3zlaMu
IMIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKoB. IloslydeHre CHHTETHUYECKOTO KaydyKa
U PE3UHBI

IIpoBepsiemble 3JjieMeHTHI coep:kanuda B 11 kiaacce

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TCOpeTI/I‘ICCKI/IC OCHOBBI XMUMHNHU

11

XuMudeckuit snmeMeHT. AToM. Slmpo aroma, WM30TOMBL. DJNEKTPOHHAs O00JOYKA. DHEPreTUYecKHe
YPOBHH, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d-3memMeHTbl. OCOOCHHOCTH — pacHpenesiCHUs
3JIEKTPOHOB IO OpOWTANsIM B aTOMax »3JEMEHTOB IIE€PBBIX YETHIPEX IEPHOAOB. OIJIEKTPOHHAS
KOH(UIYypalusi aTOMOB

1.2

Iepuoanueckuii 3akoH u Ilepnoanueckas cucrtema xumudeckux annemeHnToB J[.M. Menneneesa. CBs3b
IIEPUOINYECKOT0 3aKkoHa M lleprogudeckoil cucrembl xumudeckux aieMmeHtoB /.M. Menpeneesa c
COBPEMEHHOH TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX MMH NPOCTHIX M CJIOXHBIX BELIECTB IO I'PYyNIIaM U IMepuojaM. 3HaueHHe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU

13

Crpoenue BemiecTBa. XUMHUYEcKas CBSI3b. BUAbI XUMHUECKOH CBsI3M (KOBaJ€HTHAs HEMOJSpHAs U
NOJISIpHAsi, WOHHAs, MeTajuinueckas). VOHBI: KaTHOHBI M aHUOHBL. MeXaHu3Mbl 00pa30BaHMSA
KOBAJICHTHOM XMMHYECKOH CBA3M (0OMEHHBIN M TOHOPHO-aKIIENITOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTB. DIEeKTPOOTpUIIaTENTHHOCTh. CTETIEHh OKUCIICHUS

15

BemectBa MONEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KpUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BELIECTB OT THUIA KPUCTAILIMYECKOU
pewmérku. [lonsiTe o naucnepcHbIX cuctemax. ICTUHHBIE M KOJUIOWHBIE pacTBOpbl. MaccoBas a0
BEIIIECTBA B pacTBOpE

1.6

K.TIaCCI/I(i)I/IKaI_II/IH HCOPraHNMYCCKUX COC,Z[HHCHHfl. HOMCHKHaTypa HCOPraHMYCCKUX BCUICCTB

1.7

Xumuueckast peakuus. Kimaccudukanmss XMMUYECKUX peakluii B HEOPraHMYECKOH M OpraHnvecKoi
XUMHH. 3aKOH COXpPAaHEHHWS MAacChl BEIIECTB, 3aKOH COXpPAaHEHHWS U MPEBPAIEHUs] SHEPTHH IPH
XUMUYECKUX PEAKIMIX

1.8

CKOpOCTB pcaKnuu, €€ 3aBUCHUMOCTb OT PA3JINYHBIX (b&KTOpOB

1.9

OOparumble peaknuu. XUMHYECKoe paBHOBecHue. DaKTOphl, BIUSIOIIME HA COCTOSHUE XHMHYECKOTO
paBHoBecus. [Tpuniun Jlelllarense

1.10

Onekrponautuueckas aucconuanus. CuibHble M cna0ble IeKTpoiauThl. Cpella BOIHBIX PacTBOPOB
BEILIECTB: KHCNasi, HeWTpalibHas, 1eouHas. Peakium nonHoro ooMena

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC pCakiumn

Heopranuueckas xumust

2.1

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuonmyeckoidl cucreme xuMudeckux 3ieMeHToB J[.U.
MemnpeneeBa 1 OCOOCHHOCTH CTPOCHHUS] aTOMOB. DH3HYECKHe CBOWCTBA HEMETAJUIOB. AJJIOTPONHS




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

HEMETaJJIOB (Ha MpUMepe KUCJIOpoJia, cephbl, pocdopa u yrieposa)

XUMHYECKHE CBOWCTBA BaXHEHIINX HEMETAIJIOB (TaJlOTeHOB, Cepbl, a3oTa, (ocdopa, yriaepoma u

2.2 KPEMHHS) M MX COCIUHCHUN (OKCHIIOB, KUCIOPOJACOACPKANIUX KHCIOT, BOJOPOJHBIX COCIUHEHUH).
TIpumeHeHne BaXXHENIITUX HEMETAJIJIOB U UX COCTMHEHUH
Metamnbl. Ilonmoxkenue wmeramioB B Ilepuoguueckoil cucreme Xumudeckux snmemeHtoB /JI.M.

2.3 MenpeneeBa. OcCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI04YeK aTOMOB MeTaJuioB. O0mue Gusndeckue
cBoticTBa MeTautoB. CIIaBbl METAJIIOB. DJIEKTPOXUMHUISCKIH PsI HAIPSOKEHUH METAJIOB
XUMHYECKHE CBOMCTBA BaXKHEHIINX METa/UIOB (HATPHUH, KAJIUHA, KaTbIIUNA, MarHui, alFOMUHUH, THHK,

24 XpoM, JKele30, Melb) M uX coeauHeHwit. OOIMe CrnocoObl MONMy4YeHHs MeTayuioB. llpuMeHeHUe
METAJIJIOB B OBITY U TEXHUKE

2.5 I'eneTnyeckas cBsI3p HEOPTaHMYECKUX BEIECTB, MPUHAISKAINX K PA3IMYHBIM KIIaccaM

3 XUMUS U KU3HD

31 Ponp xuMum B oOecrieueHHH 3KOJIOTHYECKOMN, DHEPIeTUUECKON M IMHINEBONW 0€30MacHOCTH, Pa3BUTHU

' MeauiuHbL. [IoHsATHE O HAYYHBIX METOAaX MO3HAHUS BEIECTB U XMMUUECKUX PeaKiui

IIpencraBienns 00 o0MMX HAYYIHBIX MPUHITUIAX MPOMBIIICHHOTO TMOMYYeHHsI BaKHEHITNX BEIECTB.

32 UenoBek B MHpE BEUIECTB U MATEPHAIIOB: BaKHEHIIIE CTPOUTEIbHBIE MaTEePHAIbl, KOHCTPYKIIMOHHBIE
MaTepHayibl, KpacKH, CTEKJIO, KepaMHKa, MaTepHalbl IS JJICKTPOHUKH, HAHOMAaTEpHAIIbI,
OpraHUYeCKHEer MUHEPAJIbHbIC yI00pEeHUs

33 XuMusT M 370pOBbE UEJOBEKa: IpaBWJIa WCIONB30BAHUS JIEKAPCTBEHHBIX IIPEIapaToB, IpaBHiIa

0e30I1acHOro MCIOJIb30BaHMUs IPENapaToB OBITOBOM XMMHUH B IOBCEAHEBHON JKU3HU
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