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[Iporpamma 1o XMMHHM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHUsl pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii ®eneparumny,
TpeOOBaHUH K pe3ynbTaTaM OCBOEHHUs (eepanbHO 00pa3oBaTeIbHON MPOTPaMMBI CPETHETO OOIIEro
obpazoBanus (POIT COO), npencrasienubix B deaeparbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom KoHmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpazoBaTenbHBIX  oOpraHuzanmsx  Poccuiickorr ~ Penepanmu,  pealu3ylOmMX  OCHOBHBIE
o0Opa3oBaTeNnbHbIe MPOrPaMMBbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTUS BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuof 1o 2025 roma» (Pacnopsxenue IlpaBurenscra P ot 29.05.
2015 Ne 996 - p.).

OcHOBY mOJIX0JI0B K pa3paboTKe MpOrpaMMbl MO XUMHUHU, K OMNPEIENICHUI0 O0IIel CTpaTeruu
00y4eHHs, BOCIIUTAHUA U PA3BUTHUS OOYYAIOLIMXCS CPEACTBAMH Y4EOHOTrO MpeaMera «XUMHsD) s
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KOHIeNTyaidbHble mnojoxkenuss PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJIEH, COJEpKAaHUSA, PE3yIbTaToB OOYy4YEeHUS M TpPeOOBaHHHA K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMuuyeckoe 00pa3oBaHUe, MOTy4aeMOe BBITyCKHUKAaMU 00IIe00pa3oBaTeIbHOM OpraHu3aluy,
SBIIIETCS HEOThEMJIEMOM dYacTblo HMX 0Opa3zoBaHHOCTH. OHO CHYXKUT 3aBEPIIAIOIIMM HTArloM
peanu3alii Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MNPHCYIIUX
LEJTOCTHOW CHUCTEME XHMHUYECKOTrO O0pa3oBaHMA. ODTH LEHHOCTH KacaloTcs TIIO3HAHUSA 3aKOHOB
npuUposl, (OPMUPOBAHKSI MUPOBO33PEHHUS M OOIIEH KYIbTyphl YeJOBEKa, a TaKKe IKOJOTHYECKH
00OCHOBAaHHOTO OTHOILIEHUSI K CBOEMY 3/I0pPOBBIO U TMPHUPOAHOHN cpene. Peanmusyercs xumuueckoe
oOpa3oBaHue OOydYaIONIUXCS HAa YPOBHE CpPETHETr0 OOIero oOpa3oBaHUs CPEACTBAMH Y4eOHOTO
npenMera «XuMus», ColepiKaHue M MOCTPOSHHE KOTOPOTO OMpPENEICHBl B MPOrpaMMe MO XUMHUH C
yuéToM cnenu(uKy HayKd XUMHUH, €€ 3HAUYCeHUS B MO3HAHWU TPUPOABI U B MATEPHAIBHOU KHU3HH
olmiecTBa, a Takke ¢ Y4ETOM OOIMX MLeNed MU NPUHIMUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHero obmero oopasosanus B Poccuiickoit denepanuu.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coOyl0 pojib B COBPEMEHHOU
UBWIN3ALMU, B CO3AaHUU HOBOW 0a3pl MaTepHadbHOH KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHHE PAIMOHATHHOIO HAYYHOTO MBILIUICHUS, B CO3[aHUE IIEIOCTHOTO MpEICTaBICHUs 00
OKpY’KaroIieM MHUpe Kak O €IUHCTBE IPUPOIBI M YeJIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMUHU Ha OCHOBE
MOHUMAHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO0 MHpa, OCO3HAHHUS B3aWMOCBSI3H  MEXKIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C OPYTMMM €CTECTBEHHBIMH HayKaMM, XMMHS CTajla HEOThEMIIEMOMU
4acTbI0 MUPOBOH KYJBTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYyJda M KU3HU KaXKJI0TO 4JIEHa
obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3UJaTelbHas, Kak HayKa BBICOKUX TEXHOJIOTHI
HampaBJieHAa Ha PElIeHHE INI00ANBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHUSL YEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBON, IKOJOTMYECKON OE30MaCHOCTH U OXPaHbl 3710POBbSI.

B coorBerctBUM ¢ O0O0mMMM LENSAMH W NPUHIMIIAMU CpEAHEro o00Iiero oOpa3oBaHUA
cogepkanue mnpenmera «Xumus» (10-11 kiaccsl, 6a30BBI ypOBEHb H3yuU€HHs]) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOHIEKYJIbTYpHYIO TOJArOTOBKY OOy4arolmuxcs, HEOOXOIWMYI0 UM JUIs
BBIPAaOOTKHM MMPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMAa,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapisromiuMu npeaMeTa «XUMHsD SBISI0TCA 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O0masi 1 HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HayKu: cHUCTeMa 3HAHUM MO HEOPraHWMYECKOW XMUMMHU (C BKJIIOUYEHHUEM 3HAHUN U3
oOmieil XMMUM) U OopraHnyecko xumuu. OOpMHUpPOBAHUE JAAHHON CHUCTEMbl 3HAHUU TMPH H3yYEHUU
npeaMera 00ecreuyrnBaeT BO3MOYKHOCTh PAacCMOTPEHMsS BCEr0 MHOrooOpas3us BEIIECTB HAa OCHOBE
OOIIUX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CrpykTypa coiepkaHusi KypcoB — «Opranudeckas xumusi» U «OOmas M HeopraHudeckas
XUMHS» copMHpOBaHA B MporpaMMme MO XMMHMHM Ha OCHOBE CHUCTEMHOrO MOJAXOJa K H3YYEHHUIO
y4yeOHOro Marepuasa U OOYCJIOBJIE€HAa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMH Ha
ONpefeNIEHHBIX TEOPeTHYEeCKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XHMHHU BEIIeCTBa
paccMaTpuBarOTCsA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHS OPTaHUYECKUX COEAMHEHMM, a TaKkKe
Ha YpPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IMPEACTaBICHUN 0 cTpoeHuH BemiecTB. CBeneHHs: 00
M3y4aeMbIX B Kypce BEIIeCTBaX Jal0TCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTUYECKU



aKTHBHBIX COEIMHEHHMH. B Kypce opraHMueckol XMMHMM IMOJY4aroT pa3BUTHE C(HOPMUPOBAHHBIE HA
YPOBHE OCHOBHOTO 00ILEro oOpa3oBaHMs MEpBOHAYAIbHBIC MPEACTABICHUS O XUMHUYECKOH CBA3H,
KJIaCCU()MKALMOHHBIX TPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX CTPOEHUS, O
XMMHYECKON PEAKIIUU.

Ilon HOBBIM yrioM 3peHMs B mpeamere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
M3YYeHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMA TEOPETHUYECKUN Marepuan u
(aKTOJOrMUECKUE CBEIEHUS O BEIECTBAX W XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuyeckass XHMHUS» OOYYAIOIIUMCS TPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh
3Ha4YeHUE NEePUOJIMYECKOr0 3aKOHAa ¢ OOIIETEOPETHUYECKMX M METOAOJIOIMYECKMX NO3MLUH, TIyOxke
IOHATh MCTOPUYECKOE M3MEHEHHE (YHKLUH 3TOro 3akoHa — OT oOoOmaromel 10 oObsICHSOWEH 1
MIPOTHO3UPYIOLLEH.

Envnas cuctema 3HaHMH O Ba)KHEMINMX BELIECTBAX, MX COCTABE, CTPOCHHUM, CBOWMCTBAX H
IIPUMEHEHHUH, a TAKKE€ O XMMHUYECKMX PEAKLUAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
nononssercsa B Kypcax 10 u 11 xnaccoB anemMeHTaMu COAEpKaHUs, UMEIOUIMMU KYJIbTYPOJIOTHUECKHUN
U TIPUKJIATHON XapakTep. DTHU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMH
HayKaMH, DPAacKpblBalOT €€ poJib B IIO3HABATEJIBHOM M IIPAKTHYECKOM [EATEIBHOCTH 4YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHS K IMPOIECCY TBOPUECTBA B 00JACTH TEOPUH M MPAKTUUECKUX
INPUIOKEHUH XUMMH, I[OMOTalOT BBIIYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XMUMHUEH, KPUTUIECKH OCMBICIMBATH HH()OPMAITUIO U TIPUMEHSATH
e€ 1 TIONOJIHEHUS  3HAHMM, PELIEHUS  MHTEIUIEKTYalIbHBIX M JKCIIEPUMEHTAJIBHBIX
HCCIIEIOBATENbCKUX 3a/ad. B menoM coaepxaHue ydyeOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
M3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS
noHUMaHust (UIOCOPCKUX WO, TAaKMX KakK: MaTepualbHOE EIMHCTBO HEOPraHMYECKOro |
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHUEM, 103HABAEMOCTh
MPUPOHBIX SBJICHUM MyTEM SKCIEPUMEHTA U PEIICHUs NPOTUBOPEUMI MEXay HOBBIMH (pakTamu U
TEOPETUYECKHMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PELICHUU SKOJIOTMYECKUX IpolieM, a
TaKKe IpodiieM cOEepexEeHUs] SHEPIeTUYECKUX PECYPCOB, ChIPbs, CO3JAAHMUSI HOBBIX TEXHOJOIMH U
MaTEpUasIoB.

B muiane pemieHus 3ajad BOCHUTAHUS, Pa3BUTUS U COLMANIM3ALMM OOYYaIOLIUXCS IPUHATHIE
IIPOrpaMMOl MO XMMHMM IIOAXOABI K ONPEACICHUIO CONEP)KaHHUA U IIOCTPOCHHS IIpeaMeTa
peayCMaTpUBAIOT (OPMHUPOBAHNE YHUBEPCAIBHBIX yUeOHBIX AEHCTBHUI, MEIOMNX 0a30BOC 3HAYCHUE
JUI  pa3iM4YHBIX BUJOB JIEATENIBHOCTU: peIleHus MpobieM, TOUCKa, aHalu3a U 00paboTKu
uH(popMaluy, HEOOXOAWMBIX MJIi NPUOOPETEeHMs] ONbITa MPAKTUYECKOM U HCCIeI0BaTEIbCKON
JEATENIBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUM XUMHH.

B npakTtuke npenojiaBaHus XMMHUHM KaK Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUS, TaK U Ha
YPOBHE CpeAHero o0Iiero o0pa3oBaHus, IPU ONPENEIECHUHN COAEPKATENbHOW XapaKTepUCTUKU Lesei
U3Y4YEHUs] TpeAMETa HaIpaBJIEHUEM IIEPBOCTENEHHONM 3HAYMMOCTU TPAJUIMOHHO TNPU3HAETCS
¢dbopMHpOBaHHE OCHOB XHMMYECKOW HayKh Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MPAKTUYECKON JIEeATEIbHOCTH YelIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHMl KyibTyphl. C
METOJINYECKOM TOYKHM 3PEHHs TAKOM MOJIXOJ K ONPEACICHUIO LEeJIed M3ydeHMs NMpeaMeTa sBIISETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUs IVIABHBIMU LIESIMU M3Y4YEHUs MpenMeTa « XUMUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

e (opMHUpPOBaHME CUCTEMbl XMMUYECKHX 3HAHUHN KaK Ba)KHEHIIEH COCTaBIAIONIEH eCTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOI JIeXKaT KIIIOYEeBblE MOHATHUS, (yHIAMEHTaIbHbIE
3aKOHBI M TEOPUM XUMHH, OCBOCHHME f3bIKa HAayKH, YCBOEGHHE U IIOHMMaHUE CYUIHOCTHU
JOCTYIHBIX 000O0IIEHUIT MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHA U CTAHOBJICHMUS,

e (opMHUpOBaHME U pa3BUTHE IMPEJICTABICHUA O HAYYHBIX METOAAX IO3HAHHS BELIECTB U
XUMHUYECKHX PEaKIUH, HEOOXOIUMBIX JUIsl MPUOOPETEHU YMEHHI OpUEHTHPOBATHCS B MHUPE
BEUIECTB M XUMHUYECKHX SBJICHUH, HMEIOIIUX MECTO B TNPUPOJIe, B MPAKTUUECKON U
IIOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUU U CHOCOOOB AESITEIHLHOCTH, CBA3AHHBIX C HAOIIOJECHHEM U OOBSICHEHUEM
XHUMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHNEM MTPaBUII 0€301MacHOro 0OpalleH sl ¢ BEIECTBAMHU.



Hapsany c »tuM, coxmepkaTenbHas XapakTepUCTHKA el M 3anady M3ydeHUs INpeaMeTa B
nporpaMMe IO XMMHUH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMH B
cucteMe cpemHero oOmiero obpazoBanus. CeromHs B MPENMOJAaBaHUM XUMHUU B OOJBIIEH CTETICHU
OTAAa€TCsl MPEANOYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJEpKaHHs OOydeHHs, OpUEHTHPOBAHHOW Ha
MOJIrOTOBKY BBIITYCKHHMKA 00111e00pa30oBaTeIbHON OpraHU3aluy, BIAJCIOIIEro He HabopoM 3HaHMM, a
(GYHKIMOHATIBLHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMHU aKTHBHOTO MOJYYEHUS 3HAHUNA U
IPUMEHEHMS UX B PEalbHOM KU3HU JUIsl peIieHHs] TPAKTUYECKHUX 3a/a4.

B cBsi3u ¢ 3THM mpu U3ydeHHH TpeaMeTa «XHUMUsS» JTOMHUHHUPYIOIIEEe 3HAYCHHE MPHOOPETAroT
TaKue LeIH U 3aa4M, KaK:

ajanTanus oOydarolluMxcs K YCIOBHMAM JMHAMUYHO pa3BUBAIOIIErocs Mupa, GopmupoBaHue
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY [PUHITHIO T'PAaMOTHBIX PpEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalHUsX,
CBSI3aHHBIX C BEIIECTBAMU U MX IPUMECHEHUEM;

(dbopmHpoBaHKE y O0YYarOLIUXCS KIHOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHLUI), MMEIOIUX
YHHUBEPCAJIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUJIOB JACATEIBHOCTU: PEIICHHS MPOOJIeM, IOUCKa, aHATTN3a
u 00paboTku MHpOpMAIMM, HEOOXOMUMBIX I NPUOOPETEHMs OMNbITa AEATENBbHOCTH, KOTOpas
3aHMMAET BAKHOE MECTO B IMO3HAHMM XUMHUH, a TaKXKE JJI1 OLEHKH C IO3ULHUH 3KOJIOTMYECKOU
0€30I1aCHOCTH XapakTepa BIMSHMS BEIIECTB M XMMUYECKHUX IPOLECCOB HAa OPraHU3M YelOBeKa U
MIPUPOJIHYIO CPELY;

pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, HMHTEUICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcs: CocOOHOCTH CaMOCTOSITEIIHHO IPHOOPETAaTh HOBBIC 3HAHUSI 110 XUMHH B COOTBETCTBUHU
C KM3HEHHBIMU MOTPEOHOCTSMH, UCIOJIb30BATH COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTMU JUIS
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKAHMS;

¢dbopmMHpoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO M JIOTMYECKOI'O MBIIUICHUS,
HaOJIOAAaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH,
[IPY IUITAHUPOBAHUHU U NPOBEIACHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHHUE Yy O0ydarommxcsl YOeKIEHHOCTH B T'yMaHUCTHUECKON HAIpPaBJIEHHOCTH XUMHH, €€
BaXHOH POJIM B PELICHUH IN100aIbHBIX MPOOIEeM palMOHAIBHOTO MPUPOAONOIb30BAHNUS, TOMOTHEHUS
SHEPreTUUECKUX PECYPCOB U COXPAHEHHs] IPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTU
Oepe’KHOro OTHOLIEHHMS K TPUPOAE M CBOEMY 3JI0pPOBbIO, a TakXke MPUOOpPETeHUs OmbITa
WCTIOJIb30BAaHUS MOMYYCHHBIX 3HAHUH ISl IPUHATHUS TPAMOTHBIX PEIICHUI B CUTYAIHsIX, CBA3aHHBIX C
XUMUYECKUMU SIBICHUSMH.

B yueOHOM mutaHe cpeaHero o01ero o0pa3oBaHus NpeaMET «XUMUs» 0a30BOr0 YPOBHS BXOIUT
B COCTaB NpeaMeTHOM 00nacTu «EcTecTBeHHO-HayUYHbIE TPEIMETHI».

OO11iee yKciio 4acoB, OTBEAEHHBIX /711 M3YYEHUS XUMUU, HAa 6a30BOM YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBanusi, cocTaBisgeT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).

COAEPXAHUE OBYYEHUA

10 KJTIACC
OPI'AHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI OPraHU4eCKO XUMHH

[Ipenmer oprannyeckoil XUMHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUH HOBBIX
BEUIECTB W MarepuanoB. Teopus cTpoeHHs opraHudeckux coequHeHuit A. M. Byrtnepoma, eé
OCHOBHbIE TOJO0XeHUsA. CTpyKTypHblEe (OpMYJbl OpraHMYECKHX BellecTB. ['omoiorus, uzomepus.
XUMHUECKas CBSI3b B OPTaHMUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBSI3H.

[IpencraBnenue o kiaccUpUKAIMKM OpPraHUYECKUX BellecTB. HoMeHKiaTypa OpraHHYecKuX
COEMHEHMUH (cucTemMaThueckas) W TPUBHMAJIbHBIE Ha3BaHMs BaKHEWIIMX IPEICTaBUTENEH KIIacCOB
OpPraHUYECKUX BEILECTB.

DKCliepUMEHTAIbHbIE METO/bl HM3y4Y€HHUS BEIIECTB W UX IMPEBPALEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKMX BELIECTB M MaTepuallaMH Ha HX OCHOBE, MOJECIUPOBAHHE MOJEKYI
OpPraHMYECKUX BEIIECTB, HAOIIOJAEHHE M OINMCAHUE JAEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIEHUIO
OpPraHUYECKUX BEIIECTB IPU HArpeBaHUU (IUIaBICHUE, OOYTITMBAaHUE U TOPEHHE).

YraeBoaopoasl



AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeraH W 3TaH — MPOCTEUIINE
NPEJCTaBUTENIN ANKAHOB: (PM3NYECKHE W XMMUYECKHE CBOMCTBA (peakUuu 3aMEIleHHUs] U TOPEHHS),
HaXO0XJCHHE B IPUPOJIE, IOTYyYCHUE U IPUMECHEHHE.

AJKeHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUN psAl. OTUJIEH U INPONUIEH — IMPOCTEHIINE
IPEJICTaBUTENIN AIKEHOB: (U3MYECKHME M XUMHMUYECKHE CBOMCTBa (peakuMM TUAPUPOBAHUS,
raJIor€HUPOBAHNS, THIpaTallii, OKUCIIEHUS U MOJIMMEPHU3aLlin), IOJIy4€HUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u wmetwnOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE XHMHYECCKUE
cBOMcTBa (peakius noauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pE3HUHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUHN psAl. ALIETUICH — MPOCTeHIINi
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUECKHMEe U XUMHMYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIMM, TOPEHMS]), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHue, (u3MUECKHME M XMMHUYECKHE CBOMcCTBa (peakuuu
raJIOrTEHUPOBAHUS M HUTPOBaHHUA), IOJIyueHUE U NpuUMeHeHue. Toayon: cocmas, cmpoenue,
@uszuueckue u Xumuueckue C80UCMEA (pPeakyuu 2an02eHUpo8aHus U HUMPOBAHUS), NOTYUEeHUe U
npumenerue. TOKCUYHOCTb apeHOB. [ 'eHeTHYECKas CBSI3b MEXKY YII€BOAOPOAAMU, IIPUHAIICKALIUMHI
K pa3jIM4HbIM KJIacCaM.

[TpupoHble HCTOYHUKH YTIIeBOIOpOI0B. IIpupoansliil ra3 u nomyTtHele HeTsHBIE Ta3bl. HedTh
u e& mnpoucxoxiaeHue. CrocoObl mnepepaboOTKH He(PTH: MNEPeroHKa, KPEeKUHr (TEpMUYECKUH,
KaTaIUTUIECKUi ), muposu3. [IponykTel mepepaboTku HE(TH, NX MPUMEHEHHUE B TPOMBIIITICHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKClepUMEHTAJIbHBIE METO/bl M3yY€HHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3liaMu IjacTMacc, KaydyykoB M pe3uHbl, Koyuiekuuu «HepTtb» U «Yroawy, MoneiaupoBaHue
MOJIEKYJI YTJIEBOJIOPOIOB U TaJIOTEHONPON3BOIHBIX, TIPOBEICHUE MPAKTHUECKOW PabOTHI: MOTyYSHHE
JTWJIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnsbie 3anaun.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BELIECTBA WM MPOJIYKTa peaklUu MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIU MPOJIYKTOB PEAKLIUH).

Kuciiopoacoaep:kamme opranmyeckue coenHeHus

[IpenenpHble 0IHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJ: CTPOEHUE, (pU3NUECKre U XMMUYECKHE
CBOMCTBa (peaklUMM C aKTUBHBIMU MeETallaMU, TaJIOT€HOBOJIOPOAAMH, TOPEHHE), NPUMEHEHHUE.
BonopoaHele cBs3u MEXIy MOJEKyJaMu cHupToB. JlelicTBHME MeTaHOJa M 3TAHOJIA HAa OpPraHUu3M
YEJI0BEKa.

MHoroaToMHbI€ COUPTHI. DTUIEHTIMKOIb U TIHMLIEPHH: CTpOeHHE, (PU3NYECKHEe U XMMHUYECKHE
CBOMCTBa (B3aMMOJAEHMCTBHE CO LIEJIOYHBIMU METallaMU, KaueCTBEHHAsl peaklMsi Ha MHOTOATOMHbIE
cnuprthl). JlelicTBre Ha OpraHu3M 4enoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@DeHo: CTPOCHHUE MOJIEKYJNbl, (pU3MYEeCKHe U XMMHUYECKHe CBOMcTBa. TOKCHMYHOCTH (PeHoIna.
[Tpumenenue peHona.

Anbneruabl u kemonwvl. Dopmanpaeruy, aleTaabAerua: CTPOeHHE, (PU3HUECKUEe U XUMHYECKHE
CBOWCTBA (peakuuy OKHUCICHHMs M BOCCTAHOBJEHMS, KaueCTBEHHBIE peaKkIUH), TIOJydeHHE MU
IIPUMEHEHHUE.

O/HOOCHOBHBIE TMpeJiesibHble KapOOHOBbIE KHCIOThL. MypaBbUHAas U YKCYCHas KHCIIOTBI:
CTpoeHHe, (U3HUEeCKHe M XUMHUYECKHE CBOMCTBa (CBOICTBa, oOlIMe ISl Kjlacca KHUCIOT, peakius
TepUHKaINN), TOTyYeHHEe U MpuMeHeHne. CTeapuHoBast M OJIEMHOBAsl KUCJIOTHI KaK MPeJCTaBUTENN
BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIEE IeHCTBUE.

CroxHble 3QUpBI KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['naponu3 cioxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKalus YrieBoJoB (MOHO-, JW- U TojHcaxapuibl). [roko3a —
MPOCTEHIINIA MOHOCAXapUI: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKHE CBOMCTBA
(B3aumogeiictBue ¢ ruapokcunoM Meau(ll), oxuciaenne amMMmuauHbIM pacTBopoM okcuna cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIFOKO3bl), HAXOKJEHUE B MPHUPOJIE, MPUMEHEHUE, OMOoIoTnYecKas polib.
®dorocuHTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u wnemmono3a kak OpupofHble nonuMepbl. CTpoeHHe Kpaxmana M ILeJUTIOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOSIN3, KaUeCTBEHHAs! PEaKIUsl C HOJIOM).




DKcriepuMEHTAIbHbIE METOAbl M3y4YeHHUS BEIIECTB W UX TMpeBpallleHui: MpOBEICHHE,
HaOJI0ICHNE M ONMHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHe »dTaHona okcuaoM Meau(ll)), MHOroaroMHBIX CIUPTOB
(B3aumopeiicteue riunepuHa ¢ ruapokcugom Mmeau(ll)), ampaerunoB (OkHCIeHHE aMMHUAYHBIM
pactBopom okcuaa cepeopa(l) u rugpoxcumom memu(ll), B3ammomeiicTBHe Kpaxmalia ¢ HOJIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3agaun.

Bbruuciienust mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKlUU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUHN).

A3zoTconepikalie opraHn4eckie CoeIMHEHUsI.

AMUHOKHUCIIOTHl Kak amMQoTepHble OpraHuveckue coequHeHus. DU3nyeckrue U XUMHYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIMHA). buoiornueckoe 3HaueHne aMMHOKHUCIIOT. [lenTuast.

benku kak npuUpOIHBIE BBICOKOMOJIEKYNSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs W
TpeTUYHAsE CTPYKTypa OelkoB. XHMHYECKHE CBOMCTBa OCNKOB: THIPOJNH3, JCHATypalus,
KaueCTBEHHbIC PEAKIMH Ha OCIKHU.

DKcIeprMEeHTaIbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILCHHA: HAOIIOACHNE U OIICaHUEe
JI€MOHCTPAIIMOHHBIX OIBITOB: JIeHATYpalKs OSJIKOB IIPH HArpeBaHHHU, [[BETHBIC PEaKI[UU OEIKOB.

BbicokomosiekysipHbie cOeJUHEeHUA

OcHOBHbIE TOHATHS XHMHH BBICOKOMOJICKYJSIPHBIX COCJAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTEIEHb NOJUMEPHU3AINM, CPEAHssl MOJIeKyisipHas macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYISAPHBIX COSTUHEHH — MOJIMMEPU3ALUs U TOTUKOHICHCAIHS.

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
o0Opa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzamusi MexnpeaMeTHBIX CBs3eM Npu M3yYeHHH opraHnuyeckoil xummu B 10 Kmacce
OCYILIECTBIISIETCS] YEPE3 UCIOJB30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH,
SBJISIOIINXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOmre ecTeCTBEeHHO-HAYYHbBIC TOHSTHS: SBJICHHE, HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHallM3, CHHTE3, KIacCU(pUKalusi, NEPUOAUYHOCTh, HAOIIOJEHUE, W3MEPEHUE, OIKCIEPUMEHT,
MOJIETTUPOBAHUE.

@dusuka: marepusi, PHEPrus, Macca, aToM, MIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKHil ypPOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSIHHE BELECTBA, (U3NYECKHUE BEIMYMHBI M €IWHHULBI MX
U3MEpEHUS.

buonorus: knerka, opraHusM, Ouochepa, oOMEH BELIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (OeNKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHosnorusa: NHILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO INHMTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE UM KOCMETHYECKHE IpernapaThl, MaTe€pHajbl M3 HMCKYCCTBEHHBIX U CHHTETHUECKHUX
BOJIOKOH.

11 KIIACC
OBILIASA U HEOPTAHUYECKASA XUMUA

TeopeTnueckune 0CHOBbI XUMHUH

XUMHUECKUH 371eMeHT. ATOM. SIapo aToMa, U30TOIBL. DJIEKTPOHHAs 0007104Ka. DHEPreTUYecKue
YPOBHH, TOMYypPOBHU. ATOMHBIE OpOHTanmu, S-, P-, d- smemMeHThl. OCOOCHHOCTH pacrpeae/ieHUs
3JIEKTPOHOB MO OpOHMTAIsIM B aTOMax »3JEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAS
KOH(UTypalus aToMOB.

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
CBsa3p nmepuoanveckoro 3akoHa u Ilepmoandeckoil cucTeMbl XUMHUYEeCKuMX dieMeHtoB [JI. M.
MenpeneeBa C COBPEMEHHOW TEOpPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U MEepUOIaM.
3HaueHue NEepUOINYECKOr0 3aKOHa B pa3BUTUH HAYKH.

Crpoenue BemecTBa. XUMHUECKast CBA3b. Buabl XuMudeckoi CBsA3M (KOBaJIEHTHAs HEMOJSpHas
U TIOJIApHAsA, MOHHAs, MeTajinueckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHONH XMMHMYECKOH CBSI3U



(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenenp okuciaeHus. MIoHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO W HEMOJIEKYJISPHOTO CTPOEHUSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUNbl KPUCTAIMYECKMX pElETOK. 3aBUCMMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON pPEeIIETKH.

IlonsaTne o aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpPbI. MaccoBas 1ouist
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranmveckux coeauHeHuil. HoMeHkmaTypa HEOpPraHMYECKHX BEILECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKANUX K PA3ITUYHBIM KIJIACCAM.

Xumuyeckass peaknus. Kiaccupukanuss XUMUYECKMX peakuuili B HEOPraHUYECKOH U
OpPraHMYECKON XUMHH. 3aKOH COXPAaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W IPEBPALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTb peaknuu, €€ 3aBHCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTUMBIE peaKIUH.
Xumuueckoe paBHoBecHue. DaKkTOphl, BIMSIOLIIME HA COCTOSHUE XUMHUYECKOro paBHoBecus. [IpuHuun
Jle llarense.

Onextponutuueckas aucconuanus. CunbHble U cialOble anekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIIAsA, HEUTPaJIbHAs, IIETIOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKcrepuMEHTAIbHbIE METO/Ibl U3YyUEHHS BELIECTB U UX IMPEBPALICHUI: JEMOHCTpalus TaOuIlL
«Ilepuoguueckas cucreMa xumudeckux osyemMeHToB JI. WM. MeHnneneeBa», u3yuyeHHE MOAENEH
KPUCTAUTMIECKUX PEIMIETOK, HAOOICHHE W ONMCAaHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznmokeHue MEepoKCHa BOJOPOJa B MPUCYTCTBHM KaTalu3aTopa, OMpeAeNieHHUE CPelbl pPacTBOPOB
BEUIECTB C IOMOILIBIO YHUBEPCAJIBHOTO HMHAMKATOpa, pEaklUud HOHHOro OoOMEHa), IpOBElIEHUE
MIPaKTUYECKON paboThl «BrnusiHue pa3nuyHbix GakTOPOB Ha CKOPOCTh XUMUYECKOM PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel mo ypaBHEHUSM XMMHUYECKHX PEaKLMi, B TOM YHUCJIE TEPMOXUMHUYECKUE PaCUEThI,
pPacy€TsI ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JIs BEIIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. [lonoxxenne HemerawioB B [lepnoandeckoil cucreMe XMMUYECKUX JIEMEHTOB /JI.
W. MenneneeBa 1 0COOEHHOCTH CTpOEHUS aTOMOB. Du3nueckre CBONCTBA HEMETAIUIOB. AJIOTPOIHUS
HEMETAJIOB (Ha IMpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIINX HEMETAIOB (TaJOreHoB, Cephl, a30Ta, Gocdopa, yriepoaa
U KPEMHUS1) U UX COCJIMHEHHI (OKCHIOB, KHCIOPOICOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUIA).

IIpuMeHeHNEe BaKHENIINX HEMETAUIOB U UX COCTUHEHUM.

Meramnsl. Ilonoxenune meramioB B llepuoanyeckon cucreMe xumuyeckux siemeHToB /I .
MenneneeBa. OcoOOEHHOCTH CTPOEHMS OJIEKTPOHHBIX 000JI0ueK aToMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MerawioB. CIulaBpl METAIOB. OJNEKTPOXMMMUYECKUN psii  HalpsDKEHUN
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIINX METAJUIOB (HATpUM, KallWi, KaJbIIMA, MarHUW, aTlOMUHHM,
LIUHK, XpOM, XKeJe30, Me/lb) U UX COCTUHEHUH.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U TEXHHUKE.

OKCIIepUMEHTAJIBHBIE METOABI M3YYEHHUs BELIECTB M UX INPEBPALLIECHUI: U3y4EHUE KOJUIEKLIUN
«MeTanisl U CIUIaBbl», 00pa3llOB HEMETAIIJIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 3aJ]1a4, HaOJl0IeHne U
OIMCaHME IEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE THAPOKCHIA ATFOMUHHUS C
pacTBOpamMH KUCJIOT U LIeJI0Yel, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI METAJUIOB).

Pacuérnpie 3amaun.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce WU
00bEMY OJHOTO M3 YYacTBYIOIIMX B pEAaKIMH BEUIECTB, Pacy€Thl Macchl (00bEMa, KOIMYECTBA
BElIECTBa) MPOJYKTOB PEaKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xumum B oOOecrieYeHHHM SKOJOTUYECKOW, DHEPreTUYSCKON M MHIIEBOW O€30MacHOCTH,
pa3BUTUN MeAULIMHEL. [[oHATHE 0 HAYYHBIX METO/AX MIO3HAHUS BELIECTB M XUMUYECKUX PEAKIIUI.

[IpencraBienuss 06 OOMIMX HAy4YHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOJYYEHHUS BaKHEMIINX
BEILECTB.



YenoBek B MHpe BEIIECTB M MAaTCPHAIOB: BAXKHEUIINE CTPOWUTENBHBIC MAaTEPUAIIBI,
KOHCTPYKLIMOHHbIE ~MaTepHajbl, KpPacKd, CTEKJIO, KepaMuKa, MaTephalibl s 3JIEKTPOHUKH,
HaHOMAaTepHaJbl, OPraHNYECKIE N MUHEPAJIbHbIEC YO0OPCHHS.

XuMus ¥ 370pOBbE YEJIOBEKa: MPaBUiIa MCIIOJIB30BaHUS JICKAPCTBEHHBIX MPENapaToB, MpaBHiia
0€3011acHOr0 NCIOIb30BaHMUS TIPETIapaTOB OBITOBOM XMMHUH B ITOBCEIHEBHOMN KU3HH.

MexnpeaMeTHbIe CBS3U.

Peanu3zanus MeXnpeIMeTHBIX CBSI3€H NpU M3y4eHUH OOIIeil W HeopraHmdeckoil xumuu B 11
KJIacce OCYIIECTBIIAECTCS Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHH, SBIISFOIINXCS] CHCTEMHBIMH JJIsl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TMOHATHS: HAYYHBIH (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, Kiaccu(uKanus, MepruoaNIYHOCTh, HAOIIOCHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHUE,
SIBJICHUE.

@dusnka: MaTepusi, JHEpPrus, Macca, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
PaaOaKTHBHOCTb, MOJIEKYJA, SHEPreTUYECKHH YPOBEHb, BEIIECTBO, TeJO0, O0BEM, arperaTHoe
COCTOSIHUE BEILIECTBA, GU3NUECKUE BEIMUUHBI U €IMHUIIBI HX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTema, onochepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMHHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MUHEpAJIBI, TOPHBIE TIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIILICHHOCTh, METALTypPTUs, INPOU3BOACTBO CTPOUTEIHHBIX
MaTepraJioB, CEIIbCKOX03IHCTBEHHOE TIPOU3BOJICTBO, MMUIIEBAs IIPOMBIIIIICHHOCTD, (papMarieBTH4ecKast
MIPOMBIIICHHOCTh, MPOU3BOACTBO KOCMETHYECKHUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepUaioB, IICKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [POI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS OOYYAIOIIUMHUCS MTPOrPAMM
cpenHero ooémero o0pa3oBaHHs (JIMYHOCTHBIM, METallpEIMETHBIM U MpeAMETHbIM). HayuHo-
METOAMYECKOW OCHOBOW UIS pa3padOTKU IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPAMM CPEITHErO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/I€ATEeTbHOCTHBINA MOAXO/I.

B cooTBeTcTBHMM C CHCTEMHO-ICSTEIBHOCTHBIM TIOJXOJOM B CTPYKTYype JHYHOCTHBIX
pe3yabTaTOB OCBOEHHUsS IMpeamera «XHMHsS» Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs BBIJEIEHBI
CIIEAYIOIINE COCTABIISIONIHE:

OCO3HAaHHE OOYYAIOIIUMHUCA POCCUMCKOW TPaKIAHCKOM HACHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BHUTHIO, CAMOCTOSITETFHOCTH M CaMOOTIPEIECIICHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHUIO;

I[[EJICHAIPABICHHOE pA3BUTHE BHYTPEHHUX YOSKICHWH JMYHOCTH Ha OCHOBE KITFOYEBBIX
[EHHOCTE! U UCTOPUUYECKUX TPAAHIINIA 6a30BOM HAYKH XUMUU;

TOTOBHOCTb M CHOCOOHOCTh OOYyYaromUXCsi PYKOBOJICTBOBATHCS B CBOCU JESTEIHHOCTH
[IEHHOCTHO-CMBICJIIOBBIMH YCTaHOBKAaMH, MPUCYIIIUMH 1IETIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYHE TPABOCO3HAHMS DKOJOTHUECKOW KYIbTYPHl M CIIOCOOHOCTH CTAaBHThH IIENTH U CTPOUTH
KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS INpenMeTa «XUMHS JOCTHTAIOTCS B €IUHCTBE YU4COHOH M
BOCIIUTATEILHOW JIEATENHbHOCTH B COOTBETCTBUU C TYMaHUCTUYECKHUMH, COIUOKYIbTYPHBIMU,
TyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH ¥ HWJCaTaMH POCCHHCKOTO TPaKIAaHCKOTO O0OIIecTBa,
NPUHATHIMH B OOLIECTBE HOPMAMM M TMpaBUJIAMM TOBEIEHUS, CIIOCOOCTBYIOIIMMH TMpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH O0yUYaFOIIAXCSL.

JIM4HOCTHBIE PE3yNbTAaThl OCBOSHUS MPEAMETa «XHUMHUS» OTPaXaroT chOpMUPOBAHHOCTD OIBITA
MO3HABATEPHOM ¥ TIPAKTUYECKOH JESITETBbHOCTH OOYYAIOUIMXCS [0 peaM3allid TPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHUs OOYYAIOUIUMUCS CBOMX KOHCTHUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIIOPSIKY;



MPEJCTaBICHUs] O COLMAJbHBIX HOPMax M TpaBUiaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESATEIbHOCTH NPHU CO3JAHUM YUEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IPYTHX MpU
aHaJIM3€ Pa3IMYHbIX BUJOB yU€OHOU NEATENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJIEIUI0 OT€YECTBEHHON XUMHUU;

yYBaXKEHHsI K MPOLECCY TBOPYECTBA B OOJIACTU TEOPUU M MPAKTHUYECKOrO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT JIMTEIbHBIX HAOMIOJIEHUHN, KPOMOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

MHTEpeca U MO3HAaBATEIbHBIX MOTHUBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHalln3e WH(OpMALIUU O
[IEPEIOBBIX JTOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIEHMBATh CUTYallMU, CBSI3aHHBIE C XUMHUYECKHUMH SBICHUSIMH, U MPUHUMATDH
OCO3HAHHBIE PEIIECHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIGHUBAaTh CBOE TOBEIEHHWE M TMOCTYNKM CBOMX TOBApUIIECH C MO3ULIHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

IIOHUMAaHMUsI LEHHOCTEH 370poBOro U 0Oe3omacHoro obOpaza KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOIr0IeHHsE TTpaBHII 0€301acHOT0 OOPAIEHHS C BEIECTBAMU B OBITY, TOBCETHEBHOMN JKU3HU U B
TPYJIOBOU JESTENbHOCTH;

MIOHUMAaHUSI LIEHHOCTH IIPABWJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30I1aCHOIO MOBEJIEHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS TOCIEACTBUA UM HENPUATUS BPEIHBIX MPUBBIUEK (YNOTPEOIEHUS aIKOTroJid,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BociuTaHus:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIENOBATENbCKOW  JI€ATEIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIEATEIHHOCTH;

YCTaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHWU MPAKTUYECKUX 3aJad COLUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3yYeHHIO NMpo(eccuil pa3uyHOro pojaa, B TOM YHCJE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH TI0 XUMUU;

YBa)KEHHUS K TPYAY, JIOASIM TPyJa U pE3yJbTaTaM TPYLOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAIbHOW TPAaeKTOPUM OOpa3oBaHus, Oyayuieu
npodeccun U pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEHN OOIIECTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTMUYECKH 11eJIECO00pPa3HOr0 OTHOLIEHUS K NPUPOJE, KaK HCTOYHUKY CYIECTBOBAHMS
JKM3HHU Ha 3emIie;

MOHUMAaHUs TJ00aJIbHOIO XapakTepa 3KOJOTMYECKHX MpoOaeM, BIMSHHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbl;

OCO3HaHHS HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTHKEHUN XHUMHH JJIsl PEIIeHHs BOIPOCOB
palMOHAaIBbHOTO IPUPOAONOIB30BAHNUS;

AKTUBHOT'O HENPUATHS JACUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOJHON Cpele, YMEHUs
MIPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS NPEANPUHUMAEMbIX NEHCTBUN U
MpPeoTBPALIATh UX;

HaJIM4Yus Pa3BUTOTO DKOJIOTMYECKOTO MBILIUIEHUS, OSKOJIOTMYECKOM KYJIbTYpBI, OIIbITa
NeSITeIbHOCTH 3KOJIOTHYECKON HAIPaBJIEHHOCTH, YMEHHSI PyKOBOJICTBOBATHCSI MU B IIO3HABATEIBHOM,
KOMMYHUKAaTUBHOH M COLMAIBHOM TNPAKTHKE, CIIOCOOHOCTHM M YMEHMSI aKTHBHO MPOTHBOCTOSATH
U700 XeMopoouu;

7) HEHHOCTH HAYYHOI 0 MO3HAHHUS:



C()OPMHUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOILIECTBEHHOW MPAKTUKH;

NIOHMMaHMs crHeuupuKd XMMHUM KaK HayKd, OCO3HaHus €€ poiaud B (HopMupoOBaHUU
palMOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO MPECTABICHUS 00 OKpYXaloIleM MUpE
KaK O €JUHCTBE IPHUPOABI M YEJIOBEKAa, B IMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH U PpELICHUU
po0IeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B O0COOOW 3HAYMMOCTM XMMHHU JJIsi COBPEMEHHOW LMBWIM3ALUU: B €€
IYMaHUCTHYECKON HANpPaBJIEHHOCTH W BAaXXHOW pOJM B CO3JaHMM HOBOM 0a3pl MaTepHalbHOU
KYJIBTYpbl, PELIEHUU TIJ0O0AJIbHBIX MPOOJEeM YCTOMUMBOIO pa3BUTHsS UEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM M 3KOJOrMYeckoid 0e30ImacHOCTH, B Pa3BUTUM MEAMLIMHBI, 00€CIIeYeHUU
YCIIOBHIA YCIIEIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOTO YieHa 00IecTBa;

€CTECTBCHHO-HAYYHOM  I'PAaMOTHOCTH:  IIOHMMaHUS  CYHUIHOCTH  METOJOB  IIO3HAHHA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh IIOJy4aeMble 3HAHMS IS
aHaIM3a U OOBSICHEHUS SIBICHUIN OKPYXKAIOIIErO0 MUpPA U MPOUCXOMALIMX B HEM M3MEHEHUH, YMEHMS
nenaTb 0OOCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCSA JAHHBIX C IIEIIBIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIONB30BaTh XUMHUYECKUE 3HAHMS JAJS PELICHUs MpoOiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON e TEIIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHHIO U caMOOOPa30BaHUIO, K AaKTUBHOMY
IIOJIYYEHHUIO HOBBIX 3HAaHUH 0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTAM TpyJia B pa3InYHbIX cepax MpodheccCHoHaTIbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpegMeTHble pe3ylnbTaThl OCBOCHUSI Y4eOHOro mpeamera «XHMHsS» Ha YPOBHE CPEIHEro
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HauMMble 11 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEXKIUCLUIUIMHAPHbIE
(MexIpenMeTHbIe) OOLIeHAYyYHbIE MOHATHS, OTPAa)KAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U
cneun(uKy METOAOB II03HAHMsS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO,
SHEprus, SBJIEHUE, MIPOLIECC, CUCTEMA, HAyYHBIH (aKT, IPUHLUI, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOopHsl, UCClIeIoBaHKE, HAOII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT U APYIHe);

YHUBEpCcajbHble y4yeOHblE NEHCTBUS (II0O3HABATEJIbHBIE, KOMMYHUKATHBHbBIC, PETYISITUBHbIE),
obecnieunBarone (HopMUpoBaHUE (DYHKIIMOHAIBHOM TPaMOTHOCTM M COLMAIbHONW KOMIETEHIIUH
00yJaronuxcs;

CIIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIITINHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE YUEOHbIE EHCTBUS B MO3HABATEIbHOM M COLMAIbHON
IIpaKTHKE.

MeranpeaMeTHbIE  pe3yibTaThl  OTPAKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMH  yYCOHBIMH
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JACHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENbHO  (OpPMYyIUpOBaTh MW  aKTyalIM3UpOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

OMpPEACIIATL HCIU ACATCIBHOCTH, 3alaBas MapaMCTPbl U KPUTECPHUU UX JOCTUIKCHHA, COOTHOCUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HAHUMI HpI/IéMLI JIOTUYCCKOT'O MBIINIJICHUA — BBIACIISTH
XapakTepHbIC MPU3HAKY MOHSATUH U YCTAaHABIUBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE
IIOHATUA OJIA O6’B$[CH€HI/I${ OTACJIBHBIX CbaKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIINY BEIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBAThE NPUIHNHHO-CICACTBCHHBIC CBA3U MCKIAY N3YUACMbIMU ABJICHUAMMU,

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHAYKTHUBHBIC, JI€IYKTUBHBIC, MO AHAJIOTUU), BBISBISATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BHIBOJIBI U
3aKJIFOYCHUS;

INPUMCEHATL B IIPOLECCE IMO3HAHUA, HCIIOJIB3YCEMBIC B XHMHHU CHMBOJIMYCCKHE (3HaKOBBIe)
MOJIeTIH, TPeoOpa30oBbIBATh MOJIENIBHBIE TPEACTABICHUS — XUMHYECKH 3HAK (CMMBOI) JJIEMEHTA,



XUMH4eckas (popMysia, ypaBHEHHE XUMUYECKOH peaKkIMK — MPHU PELICHUN Y4eOHBIX MMO3HABATEIbHBIX
U TPAKTUYECKUX 3a]ad, NPUMEHATh Ha3BAaHHBIC MOJEIbHbIC MPEICTABICHUS Ul BbISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIM;

dopmynMpoBaTh LEIM M 3aJa4d  MCCIEJOBAaHUS, HCIOJb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMUSA U OCHOBBI JUIS
(bopMHpPOBaHHUS TUIIOTE3HI 110 MPOBEPKE MPABHIBHOCTH BHICKA3bIBAEMBbIX CYXKJICHUH;

BJAJ€Th HABbIKAMU CaMOCTOSATENIbHOIO IUIAHUPOBAHUS W IPOBEACHUS  YUYEHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOJMIOJAaTh 3a XOAOM IIpOIecca, CaMOCTOSITEIbHO
NPOTHO3UPOBATh €ro  pe3ynapTar, (opMynupoBaTh OOOOIIEHHUS W  BBIBOJBI  OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUSA, COCTaBJISATh OOOCHOBAHHBIA OTYET O MpPOJETaHHON
pabore;

IIPUOOPETaTh ONBIT YYEHUYECKOH MCCIeI0BATENbCKON U IMPOEKTHOH IeATEeIbHOCTH, MPOSIBIIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHUsS! MPAKTHUYECKUX 3ajad,
IIPUMEHEHHIO PA3JINYHbIX METO0B MIO3HAHUSL.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX MHPOpPMaLUU (HAy4HO-TIOMYJIApHAs JIUTepaTypa
XUMHUYECKOTO  COJIEp’KaHus, CIpaBOYHbIE TocoOus, pecypchl MHTepHera), aHaIU3UpOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (GOPM Ipe/CTaBICHHs, KPUTUUECKH OLIEHUBATh €€ JI0CTOBEPHOCTh
U HEMPOTUBOPEUYUBOCTH;

¢bopMyIMpOBaTh 3ampoChl M NPUMEHATh pa3IiMyHble METOJbl IpU IOUCKE U 0TOOpe
nHpopMaKy, HEOOXOMMOM [T BBITIOHEHHS YI€OHBIX 33a]1a4 ONPEISIIEHHOTO THIIA;

pUoOpeTaTh OIBIT HCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAJIbHYI (popMy mpeacraBieHuss HHGPOpMALMU (CXEMBI,
rpaduKu, uarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH S3bIK B KaUeCTBE CPEACTBA IpU paboTe ¢ XMMHUYECKONH MHpOpMaLueil:
NPUMEHATh MEXIpeaAMeTHbIe ((U3nyYeckrne W MaTeMaTH4YecKhe) 3HAKW M CHMBOJIBL, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATTISIIHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

3a/laBaTh BOIIPOCHI IO CYILECTBY O0OCYX/IaeMOil TeMbl B XOJ€ AMAJIOra W/MIU JUCKYCCHH,
BBICKa3bIBaTh UJeH, GOPMYIUPOBATH CBOM MPEJIOKEHHS] OTHOCUTENBHO BBITOJHEHHS MPEIOKEHHON
3aJ1a4y;

BBICTYIIaTh C IIPE3EHTAllMEd pE3yJabTaTOB ITO3HABATEIbHON JAEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMH IPHU BBIOJHEHUH XUMHUYECKOIO IKCIEPUMEHTA,
MPAKTUYECKOH paboThl 1O MCCIEJOBAHUIO CBOMCTB H3Y4aeMbIX BELIECTB, pea3allid y4eOHOro
npoekra u (opMynHpoBaTh BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MYTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAeHUS 1 0OMEHa MHEHUSIMH.

OBiajeHne YHMBEPCAJIBbHBIMHU Pery/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U  OCYIIECTBIISATH CBOIO IIO3HABATEJIBHYIO JESTEIBHOCTD,
ompezaenss €€ LeNM W 33Jayd, KOHTPOJMPOBaTH U IO Mepe HEOOXOAUMOCTH KOPpPEKTHPOBATH
Ipe/UlaraeéMbplii  QITOPUTM  JEWCTBUI TNpPH BBINOJHEHWH YYEeOHBIX M HCCIENI0BaTEIbCKUX 3ajad,
BbIOMpaTh HaunOosiee 3PGEKTUBHBIN COCO0 UX pElIeHHs € y4ETOM IMOJIyY€HHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH Ha OCHOBE CaMOAHaIN3a U CaMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHsD) OTPaxaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUN O XHUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHbl MHUpPa, POJM XUMHMHM B TO3HAHUM SBIEHUH NPUPOIBI, B (HOPMUPOBAHMM MBILUICHUS W
KYJIbTYpPbl JIUYHOCTH, €€ (QYHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl pEeLIeHHs TPAKTUYECKUX
3aJ1a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;



BJIQ/ICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIINE MOHSATHS
(XMMUYECKUI  DIIEMEHT, aTOM, OJJIEKTpOHHas o00O0JloYKa aToMa, MOJIEKYJa, BaJlEHTHOCTb,
ANEKTPOOTPHUILIATETLHOCTh, XUMUUECKasl CBSA3b, CTPYKTYpHasi (hopMyna (pa3BEpHyTasi U COKpalIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YIIEpOAHBIN CKeleT, (DYHKIIMOHANbHAS TPYIIa, paguKal,
M30MepHsl, U30MEPbI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIJI€BOJOPObI, KUCIOPO U a30TCOoepKallne
CO€JIMHEHHS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COSTUHEHNUS); TEOPUH U
3aKOHBI (Teopus CTpPOEHUs opraHuyeckux BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUS MAaccChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMUS, JICKAIINE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOIOTHUECKHUE CBEICHUS
O CBOMCTBaxX, COCTaBe, IOJYYCHHH U OE30MacCHOM HCIHOJIb30BAHUU BAXKHEHUIIUX OPraHUYEeCKUX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU TMOHITHUH, YCTaHABIMBATh HMX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTUS IPU ONUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaLICHUI OPraHuYeCKUX COeTMHEHU;

cOPMUPOBAHHOCTh YMEHUHN WCIONH30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOW) (OpMYT OpPraHMYecKUX BEUIECTB U
YpaBHEHUN XMMHYECKUX PEAKIUN, M3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHUYECKHUX BEIIECTB MJif
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMUPOBAHHOCTh YMEHHWH YCTaHABIMBATH MPHHAJICKHOCTh H3YYCHHBIX OPTraHUYCCKHX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OIMpPeNeIEHHOMY KIIACCy/TPYIIe COeAMHEHUN (YTIeBOAOPOIbL,
KHUCJIOPOJT ¥ a30TCOACPIKAIINE COCTMHEHUSI, BLICOKOMOJICKYJISIPHBIE COCIMHEHMS ), 1aBaTh UM Ha3BaHUS
no cucrematuueckod Homenkinarype (IUPAC), a Takke nOpUBOIUTH TpUBUAJIbHBIC Ha3BaHUS
OTJIETTbHBIX OPraHWYECKUX BEIIECTB (PTHIICH, MPOIWIEH, AalleTHICH, JTUJICHTIUKOb, TIUIEPHH,
denon, hopManbaeTu, aleTanbAeria, MypaBbUHAS KUCIOTa, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCJIOTA,
CTeapuHOBasl KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIJIH0J103a, TNINLHUH);

cOpPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJIbI XHUMHUYECKOM CBSI3U B OpPraHMYECKHX
COEUHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTh MMOJIO0XKEHHUS TEOPUU CTPOCHHSI OPraHMYECKHUX BEIIECTB
A. M. bytnepoBa a5t O0OBSICHCHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;, 3aKOH
COXPAaHEHHUS MACChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTePU30BaTh COCTaB, CTPOCHUE, PU3NYCCKUE U XHUMHUYCCKUC
CBOMCTBA TUIUYHBIX MPEACTABUTENCH pa3MTUYHBIX KJIACCOB OPraHMYECKHUX BEHIeCTB (METaH, JTaH,
STUJICH, NPOIWJIEH, aleTuieH, OyramueH-1,3, wmetmwiOyraauen-1,3, O€H30J, METaHOJ, JTaHOII,
STUJICHTJIMKOJb, TJIHULEPHH, (DEHON, aleTanbJeru], MypaBbHHAs U YKCYCHas KHCIIOTHI, TIIOKO3a,
KpaxMal, [eJUTI0JI03a, aMUHOYKCYCHAsI KUCII0Ta), MJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHsI XapaKTePU30BaTh UCTOYHHKHU YTIIEBOJOPOIHOTO CHIPhS (HE(TH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBI HMX TMEpepabOTKM U MPAKTUYECKOE MPHUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAWTH BHIUMCICHHS MO XUMHUYECKUM YpaBHEHUSM (MacCChl,
00bEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIIMU 10 M3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOPMHUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHUNW 00 OCHOBHBIX METOJAX HAYyYHOTO
MO3HAHUS, UCTIONB3YEMBIX B XMMHUU MPHU W3YUYCHHUH BEIIECTB M XUMHUUYECKUX SIBICHHU (HaOltoneHue,
W3MEpPEHHE, IKCICPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BATh CHUCTEMHBIE XMMHYECKUE 3HAHUS IS
MNPUHATHST PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAllMsIX, CBS3aHHBIX C BEIIECTBAMHU U HX
MIPUMCHCHHEM;

chOpPMUPOBAHHOCTh YMEHUW COOMIOJaTh TMpaBUia TOJH30BAaHUS XHUMHUYECKONH TMOCYAOH W
nabopaTOpHBIM 000PYIOBaHUEM, a TakKe IpaBujia OOpalieHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

cOPMHUPOBAHHOCTh yYMEHWUW IUIAHUPOBATh ¥  BBINOJHITH XUMHUYCCKHH  OKCIECPUMEHT
(mpeBpailieHusi OpPraHUYECKHX BEIIECTB MpPH HArpeBaHHWH, MOJTYYCHHE OJTUJICHA M HM3yUYEHUE ero
CBOMCTB, KAa4ECTBEHHBIE PEaKIIMU OPTaHMYECKUX BEIECTB, JCHATypalus OEJKOB IMPH HarpeBaHWH,
[[BETHBIE pEaKIMU OENKOB) B COOTBETCTBUU C MPaBUIAMHU TE€XHUKH 0€30MacCHOCTH NpU OOpaIIeHHuu ¢



BEUIECTBAMH U  JIaDOpaTOpPHBIM  OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YyIbTaTbl XUMHUYECKOIO
JKCIIEPUMEHTa B (popMe 3alUCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIU M (OPMYIUPOBATH BBHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO HWH(OPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBOi nHpopMaiuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIA SKOJIOTHYECKH LIEIeCO00pa3HOro MOBEACHHS B
ObITY U TPYAOBOH JEATEIBHOCTU B LIEISIX COXPAHEHMsI CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOAHOMN
Cpelpl, OCO3HABaTh OINACHOCTb BO3JEHCTBUS HA JKMBBIE OPIaHU3MBI OINPENEIEHHBIX OPraHUYECKHX
BellecTB, MOoHUMasi cMbich mokazatens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBUICHHS U
MPEAOTBPALEHHUS UX BPEAHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIs 00yYaromMxXcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10pPOBbS: YMEHUE NPUMEHSITh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

UL CIETbIX M CIA0OBUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BATh PENbe(yHO-TOUCUHYIO
cucteMy obo3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaxaroT:

c(OPMUPOBAHHOCTh MPEICTABICHUIA: O XHMHUYECKOW COCTaBISIONICH €CTECTBCHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUU B TO3HAHUU SIBIEHUN NpPUPOAbl, B (HOPMUPOBAHUU MBIIUICHUS U
KYJIBTYPBI JIWYHOCTH, €€ (yHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUS MPAKTUICCKUX
3a/1a4 U HKOJIOTMYecKr 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IPUPOIHOM Cperie;

BJIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUI, KOTOpasl BKJIOYAET: OCHOBONOJAralOLIUE MOHSTUS
(XMMHUYECKU#l 3JIeMEHT, aTOM, M30TOIl, S-, P-, - AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYIa,
MOJIb, MOJISIPHBIM 00BEM, BaJIGHTHOCTb, 3JEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKMCIEHUS, XUMHUYECKast
CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOJHAs), KPUCTAUIMYECKas pemIETKa, THIIbI
XUMHUYECKUX PEaKLUil, pacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOJIUTHYECKAs AUCCOLUALIMS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMi, XUMUUIECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOIUTHUECKON JUccoLranuu, nepuoanyeckuit 3axkon J{. . Menzaeneesa, 3akoH
COXpaHEHHUsT MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBpACHUS SHEPIMM NP XUMUYECKUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHUS, JIKALIUE B
OCHOBE MOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHUECKHUE CBEJICHUS
O CBOICTBax, cOCTaBe, IMOJIyYeHHH M O€30IaCHOM HCIOJIb30BAaHUM BAKHEHIIMX HEOPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISATH XapaKTEpHbIC MPU3HAKU TOHSATHH, YCTaHABIMBATH HX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONMMCAHUN HEOPTAaHUYECKUX BELIECTB U
UX IPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHUI HCIIONB30BATh XUMUYECKYIO CUMBOIIUKY JUISI COCTaBICHHs (OpMYIT
BEIIECTB M YypaBHEHWH XWMHYECKHUX peakuuid, cucrematnueckyro HomeHknarypy (IUPAC) nu
TPUBUAIBHBIE HA3BaHUSA OTACNBHBIX HEOPTraHMYECKHUX BeUIeCTB (YrapHbI Tra3, YIJIEKUCIBI Tas,
aMMUaK, raiéHasi U3BECTh, HeTallEHast U3BECTh, TUTHEBASI COJIA, ITUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUI OMpENeNsiTh BaJCHTHOCTh M CTENEHb OKUCICHHMS XUMHYECKHX
AJIEMEHTOB B COEJUHEHMSX Pa3jIMYHOrO COCTaBa, BHJ XMUMHUYECKOM CBSI3M (KOBaJIEHTHAsl, WOHHAs,
METaJITN4ecKasi, BOJOPOJHAs) B COCIWHEHUSX, THUI KPUCTAIIMYECKOH pEmETKH KOHKPETHOTO
BelIecTBa (aTOMHasi, MOJIEKYJIsipHAasl, HOHHAs, METAJUIMYECKas), XapaKTep CpPelibl B BOJHBIX PACTBOPAX
HEOPraHWYeCKUX COETMHEHMI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAAJIEKHOCTh HEOPraHMYECKUX BELIECTB MO MX
COCTaBY K OMPEIEeIEHHOMY KIIACCy/TPYIITe COeTUHEHUH (MPOCThIE BEIIECTBA — METAIIIIBI U HEMETAILITBI,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKpBIBATh CMBICT mepuoandeckoro 3akona J[. M. MenneneeBa u
JI€MOHCTPUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKHX
aneMeHTOB 1—4 mepuonoB Ilepuoanueckoit cucteMbl xumuudeckux simeMmeHToB J[. M. Mennaeneena,
UCTIOJB3ysl TOHSATHS «S-, P-, U-2JIEKTPOHHBIC OpPOUTAIHN», «IHEPTrETHYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHUYECKHX AJIEMEHTOB M HMX COEJAMHEHUH IO Mepuojam u
rpynnam [lepuoauueckoit cucremsl xuMuueckux neMeHToB . . Menzaeneesa;



c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOpPraHMUYECKUX BELIECTB PA3IUYHbBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE N'€HETUUYECKON CBSI3U
MEXJy HEOpPraHMYeCKHMMM BEIECTBAMHM C IOMOILBIO YPABHEHUH COOTBETCTBYIOIIUX XMMHUYECKHX
peakuumii;

C(OPMHUPOBAHHOCT yMEHUS KJIACCU(PUIMPOBATH XHMHUYECKHE PEAKLUU IO PA3IUYHBIM
IpU3HAKaM (YUCIIy U COCTaBY PEearupyrolluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakluuu, U3MEHEHHUIO
CTEIEHEeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YYACTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATH YPAaBHEHHUS PEAKIHM Pa3MUYHBIX THUIIOB, MOJHBIE H
COKpAaIllEHHbIE YPABHEHMsI PEaKLMi HOHHOTO OOMEHA, yUUThIBasl YCIOBHS, IIPU KOTOPBIX 3TH PEaKLUU
UAYT O KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPIKIAIONINE KAaUeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHWYECKHUX BEIIECTB, PACHO3HABATH ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpaX HEOPraHUUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHUH pPACKPBIBATh CYHUIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIHii TOCPEICTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca 3TUX PEaKIHiA;

C(OPMHUPOBAHHOCTh YMEHUH OOBICHATH 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOM pPEaKLHUd OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozaeiicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh XWMHUYECKHE MPOIECCHI, JIS)KALIHNE B OCHOBE
IPOMBIIUICHHOIO  IOJIyY€HHMs] CEPHOM  KHMCIOTHl, aMMHuaka, a Takke CPOPMHUPOBAHHOCTh
NpeACTaBIeHUA 00 OOmMX HayyHBIX NPUHIMIAX M DKOJOIMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYHMCICHUS C MCIIOJB30BAHHEM TOHSITHS «MaccoBas
707151 BEILeCTBa B PACTBOpE», OOBEMHBIX OTHOIIEHUH TIa30B MPH XUMHUYECKUX PEaKIUSIX, MacChl
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEILLECTBA, MAacce WM O0BEMY OJHOTO U3
YYacTBYIOIIMX B peaklUM BELIECTB, TEIJIOBOro 3(p(dekra peakiuyd Ha OCHOBE 3aKOHOB COXPAaHEHHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHHUI COOMIOAATh MpaBUiIa IOJIb30BAHUS XUMHMUYECKOW MOCYIOW H
nabopaTOpHBIM 000pYIOBaHHEM, a TAaKKe MpaBWiIa OOpAaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHSMH 110 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yYMEHUH IUIAHUPOBATH M  BBIIOJHATH XHUMHYECKHHA OKCIEPUMEHT
(paznokeHue IMepoKcHaa BOJAOPOJA B IPUCYTCTBMM KaTalu3aTopa, ONPENEICHHE CPEIbl pPacTBOPOB
BELIECTB C TOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpA, BIUSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTH
XMMHUYECKON peaKlMy, peakiiMi HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIMU Ha cynbdar-, kapOoHatT- U
XJIOpUI-aHUOHBI, HA KaTUOH aMMOHHS, pElIeHHE SKCIEPUMEHTAIbHbBIX 3a7au 1Mo TeMaM «MeTalibl» 1
«Hewmeramnnel») B COOTBETCTBUU € MPAaBUIAMU TEXHUKHM 0€30MacCHOCTHU MPU OOpallleHuH ¢ BEeLIeCTBaMHU
1 1a00paTOPHBIM 000PYIOBaHUEM, MPENCTABIATh PE3YyIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opme
3allUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakUui U (OpPMYIHpOBaTh BBIBOABI Ha OCHOBE ITHX
pE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHAJIU3UPOBATh XHMMHUYECKYI0 HH()OpMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHUKaLUU, MIHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOII0IaTh MPaBHIIa SKOJIOTHYECKH 1[e1eCO00pa3HOro NOBECHHS B
OBITY U TPYAOBOH JAEATEILHOCTU B LIEISX COXPAHEHMsSI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MpUupogHON
Cpelbl, OCO3HABATh ONACHOCTH BO3/IEHCTBHUS HA KUBbIE OPTaHU3MBbI ONPEICIEHHBIX BELUIECTB, IOHUMAs
cmbicn nokazarens IIJIK, moscHATe Ha mpumepax crnocoObl YMEHBIIEHHUS W TPEJOTBPALICHUS HUX
BPEIHOI0 BO3JECHCTBYS Ha OPraHU3M Y€JI0BEKa;

JUIs 00yYaromMXcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE MPUMEHSTh 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUMH;

JUIS CJIETIBIX M ClIa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh PelbepHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiiis 1uist 3anucu XumMuyeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC

Ne | Haumenosanue pazaenos | KoinmvecTBo yacos DJIeKTpOHHbIe (LU (pPOBHIE)
/1 | ¥ TeM NPOrpaMMBblI Bcero | KourpoJib ‘ IMpakruu | 06pazoBaTejbHbIE PECyPChI




HbIE
padoThI

ecKue
padoThI

Pasznen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMMUM

[Ipenmer oprannyeckoit
xuMuu. Teopus cTpoeHUs

https://resh.edu.ru/subject/29/10/

11 OpPraHUYeCKHUX COCIAUHCHHIMA 3 0.3 0 ?vysclid=lloweengsy607236604
A. M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoabl
21 [IpenensHbIE 5 0.3 0 https:_//resh.edu.ru/subiect/29/10/
YIJIEBOJIOPOIBI — AJIKAHbBI ?ysclid=lloweenqsy607236604
- ifgiif:;: N A 05 , | ttpsiresh.edurusubject/29/10/
ATKAHEHb, ATKIHbL ’ ?ysclid=lloweengsy607236604
23 Apomartuueckue 9 03 0 https:_//resh.edu.ru/subiect/29/10/
YIJIEBOJIOPOIBI ?vysclid=lloweengsy607236604
24 gﬂiﬁgﬂi?gﬂif;q;;m 3 03 1 https:_//resh.edu.ru/subiect/29/10/
HepepaboTKa ?ysclid=Iloweenqsy607236604
Wroro no pazneny 13
Paznen 3. Kuciopoacoaep:kanue oprannyeckue coeJuHeHUst
s | os | o [Mesmneusnen
3.9 Anpaerunsl. KapOooHoBbie y 05 1 https:_// resh.edu.ru/subject/29/10/
KUCIOTHI. CIIOKHBIC YPHPBI ?ysclid=lloweenqgsy607236604
s | o5 | o |Meseneusnen
Wroro mo paszneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
41 AMUHBI. AMHHOKHUCIIOTHI. 3 03 0 httDS:_// resh.edu.ru/subject/29/10/
benku ?ysclid=Iloweenqsy607236604
Hroro no paszneny 3
Paspnen S. BeIicOKOMOJIEKYISPHbIE COCAUHEHUS
51 [Tnactmaccer. Kayaykw. 9 0 0 https:_//resh.edu.ru/subiect/29/10/
BosokHa ?ysclid=Iloweenqgsy607236604
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO 34 33 3
YACOB I10 ITPOTPAMME
11 KITIACC
HanMenoBamme KoanuecTBo 4acoB
m pmmeonwren | Ko [ Tipae | Saecous (ubbon
NMPOrpaMmblI
padoTel | padoThI
Pasznen 1. Teopernueckne 0CHOBbI XMMUM
» gzg;‘;iizzzrp‘l";a N B 0 o | hupslieshedurusubiea2o
Ilepnonnueckas cucrema -
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XUMHNYCCKUX 3JICMCHTOB
J. . MenneneeBa

CTpoeHue BellecTBa.

https://resh.edu.ru/subject/29/1

12 MHuoroo0pasue BemecTB 4 0.3 1/

13 T —— 5 1 Etps://resh.edu.ru/sub|ect/29/1
FiToro 1o paseny 13 Eﬁtps://resh.edu.ru/sub|ect/29/1
Pa3neu 2. Heopranuyeckasi Xumust

21 MeTalinl 6 0.4 Eﬁtps://resh.edu.ru/sub|ect/29/1

29 HeMeTais 9 1 Etps://resh.edu.ru/sub|ect/29/1

CBA3L HCOPraHMYCeCKNX https://resh.edu.ru/subject/29/1
2.3 Y OPraHUYECKUX 2 0.2 1/
BCIIICCTB —
https://resh.edu.ru/subject/29/1
Utoro no pazneny 17 1/
Pa3gea 3. Xumusd 4 ;Ku3HbL

31 X UMIS T SKUBHD 4 03 gjtps://resh.edu.ru/sub|ect/29/1
Wroro no pazneny 4
OBILEE KOJIMYECTBO 34 34

YACOB I10 ITPOTPAMME
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