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HHOACHUTEJBHAA 3AIINCKA

[IporpaMmmMa MO XMMHM Ha YpPOBHE CpEIHETro oO0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoit ®Deneparumy,
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS (eaepalbHOH 00pa30BaTeIbHON MPOrpaMMBl CPEIHEro OOIIero
obpazoBanust (POIl COO), mpencraBieHHbIXx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crannapre COO, ¢ yuérom Konnenmnuu npenojgaBanus yueOHoOro npeamera «XuMus» B 00pa3oBaTEIbHbBIX
opranm3anusx Poccuiickoit denepaiinu, peaau3yOIIUX OCHOBHBIE 0O0pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa g0 2025
roga» (Pacnopsikenue [lpaButenscrsa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OINpeAeNieHHI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOUIMXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJIacCcOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIeNnTyanbHble monoxkenus DIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COAEp)KaHMs, pEe3yJlbTaToB OO0ydeHHs U TpeOOBaHUH K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o00pa3oBaHUE, IOJIydaeMOe€ BBITYCKHUKaMU 00I1e00pa30BaTeIbHOW OpraHu3alui,
SIBJIICTCS HEOThEMJIEMON YacCThIO0 UX 00pazoBaHHOCTH. OHO CIYXKHUT 3aBEPIIAIOIIMM 3TAllOM pealn3alud Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIMX IEJIOCTHOM CcucTeme
XUMHUYECKOT0 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJIOBEKa, a TAaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U MPUPOJHON cpene. Peanuzyercs xumuueckoe oOpa3oBaHue 00ydarOlUXCsl HA YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEIACTBAMHU y4EOHOTO mpenMeTa «XHUMHs», COACpKaHUE M IOCTPOSHUE
KOTOpPOTO OIpeAeNieHbl B MPOrpaMMe MO XMUMHUU C Y4€TOM crneuu(uky Hayku XUMHUH, €€ 3HaueHUs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLIMX IeNei U TMPUHIIHIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEeMBbI cpenHero ooOmiero obpasoBanus B Poccuiickoii
denepanuu.

XUMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Hrpaer ocoOyl pojb B COBPEMEHHOM
LUMBUJIM3ALMM, B CO3JaHMM HOBOM 0a3pl MaTepuanbHOM KyiabTypbl. OHa BHOCUT CBOM BKIaa B
dbopMUpOBaHHE pAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, B CO3[aHHE IIEIOCTHOTO IMpeACTaBiIeHUs 00
OKpPYKAIOIllEM MHUpPE KaK O €IMHCTBE MPUPOJBl U YeNOBEKa, KOTOpoe (OpMUPYETCS B XMMHH Ha OCHOBE
MIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHMS B3aMMOCBS3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMHs CTajla HEOTHEMIIEMON YaCTBHIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKJIOro 4ieHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKUX TEXHOJIOTMH HampaBieHa Ha PEIIECHUE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DHEPreTHUYECKOM, MHUIIEBOMH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHbI 3J0OPOBBS.

B coorBercTBUM € OOIIMMM LENSMU W NPUHIMIIAMU CPEIHEro 00Iero oOpa3oBaHUs COAEpKAHHE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb M3YyUEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaOIMMUXCs, HEOOXOTUMYI0 UM Il BBIPAOOTKHM MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHS B KHM3Hb COLMYMA, HPOAOIDKEHHMs OOpa30BaHMs B pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisiomuMu  npeaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMHS» U
«OO0m1asi 1 HeopraHuyeckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOif HayKu: cHUCTEMa 3HaHUI MO0 HEOPraHMYECKOW XUMHUHM (C BKIIOUYEHHUEM 3HAHUH W3 O0IIel XUMHM) U
oprannyeckoil xumun. dopMupoBaHre AAaHHON CHUCTEMBbl 3HAHUI MpPHU M3YyUYEHUU IpeaMeTa oOecreuynBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSTUH, 3aKOHOB U TEOPH
XUMHUH.

CrpykTypa conepxaHus KypcoB — «OpraHuyeckass XumMus» U «OOmas ¥ HeOpraHU4ecKas XUMHUS
chopMupOBaHa B MporpaMMe 10 XMMUU Ha OCHOBE CHUCTEMHOI0 MOJIX0/a K U3yUeHHUI0 y4eOHOro MaTrepuala
u 00ycloBlieHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMHA Ha ONPENENEHHBIX TEOPETHUECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKkod XHMHUHU BELIECTBAa PACCMATPUBAIOTCS Ha YpPOBHE KIACCHYECKOM
TEOPUU CTPOEHHUS OPraHUYECKUX COECIUHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX M AIIEKTPOHHBIX
NpEeJCTaBICHUN O CTpoeHUH BemlecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIeCTBaxX JAl0TCs B Pa3BUTHH —
OT YIJIEBOJOPOJIOB /10 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opranuueckoit Xumuu



MOJIy4YaloT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IE€pBOHAYAIbHbIC
MPEJCTaBICHUS O XUMHUYECKOW CBS3H, KIACCU(HMKAMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOICTB
BEIIECTB OT X CTPOCHUS, 0 XUMHUYECKON peaKlnu.

[To HOBBIM YTJIOM 3peHUSs B TipeaMeTe «XHUMHUsD» 0a30BOTO YPOBHS pacCMAaTPUBACTCS M3YYCHHBIA HA
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuas U (HaKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX W XWMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHWdecKas XUMHSD»
O0yJaromuMCsi TIPEJOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TIEPHOAMYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX MO3UIHH, TITy0Ke MOHITh UCTOPHUYECKOE M3MEHEHHE (DYHKIIHIA
ATOTO 3aKOHA — OT 00001IaoNIIeH 10 OOBACHSIOMEH U TPOTHOZUPYIOMIEH.

Enunas cucrema 3HAaHMH O BaXHEWIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOMCTBaX H
NPUMEHEHHH, a TaKKe O XHMHUYECKHX pEaKLUUAX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHHS
nononHsiercss B Kypcax 10 u 11 kimaccoB ayieMeHTaMHU COACPIKaHUs, UMEIOIIUMHU KYJIbTYPOJIOTHYCCKUN H
MPUKIIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U XUMHHU C IPYTHMMU HAyKaMH,
packpheiBalOT €€ poJb B IO3HABATEIBHONH W TIPAKTUYECKOH JESITEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBOKEHHUS K MPOLIECCY TBOPUECTBA B OOJACTH TEOPHM U MPAKTUYECKUX MPHUIOKEHUN XUMHH,
MOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX
C XMMHEH, KPUTHIECKN OCMBICIUBATh MH(POPMAIIUIO U MPUMEHATH €€ ISl TMOMOIHEHHs 3HAHUN, PEUICHUs
MHTEIUICKTYaJIbHBIX M 3KCIIEPHUMEHTAIBLHBIX HMCCIICIOBATENbCKUX 3a7ad. B 1enoMm conepkaHue yueOHOro
npeamera «XUMHs» JAaHHOTO YPOBHS H3YYEHHUS OPHUEHTHPOBAHO Ha (opMUpOBaHHE y OOYyYaromIUXCS
MHUPOBO33PEHYCCKONH OCHOBBI JIJIsi TOHUMaHus (PUIOCOPCKUX WaeH, TaKMX KaK: MaTEpUAIbHOE CIHMHCTBO
HEOPTraHMYECKOT0 M OPraHuYeCKOTO MUPA, OOYCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHEM,
M03HABAEMOCTh TPHUPOJHBIX SBICHUN MyTEM DKCICPUMEHTA U PEIICHHS] MPOTHBOPEYHIA MEXIYy HOBBIMH
(dakTaMH W TEOPETHUYECKUMHU MPEANOCBUIKAMH, OCO3HAHHUE pOJIM XHUMHH B PEHICHUH HKOJIOTHYECKUX
npooIeM, a TakKe MpoosIeM COEPEeKEHHS IHEPTETUICCKUX PECYPCOB, ChIPhS, CO3[aHUsI HOBBIX TEXHOJIOTHIA U
MaTepHaJoB.

B rmaHe pemieHus 3amad  BOCIMTAHWS, PAa3BUTHS M COLMAIM3AIUU OOYYArOIIUXCS IPHHSATHIC
MPOTPaMMOii 10 XMMHUH TIOAXO/IBI K ONPEACIICHUIO COICPKAHMS B IIOCTPOCHUS TpeMETa MPETyCMaTPHBAIOT
(dbopMHpOBaHNUE YHUBEPCATIbHBIX YUEOHBIX ACUCTBUI, UMEIOINUX 0a30BOC 3HAYCHUE JIJISl Pa3IMYHBIX BHIIOB
JESTENbHOCTH: PEIIeHHUs MpoOJieM, IMOWCKa, aHalu3a M 00paboTKM HHGOpPMAINH, HEOOXOIUMBIX JUIS
NPUOOPETEHHUs ONBITA MPAKTUYECKON U UCCIEN0BaTEIbCKON JEITENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUU XUMUH.

B nmpaxTuke npenojaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl, TaK U HAa YPOBHE
cpemHero o0mero odpa3oBaHHs, MPH ONPENCICHUU COACPKATEIFHONW XapaKTePUCTUKU IeJed H3ydeHHs
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO MpHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHAYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUIECKOH IEATEIIbHOCTH YeJIOBEeKa U
KaK OJHOTO W3 KOMIIOHEHTOB MHpPOBOH KynabTypbl. C METOJMUYECKOW TOYKHM 3pEHHUs TaKoOW MOAXOoJ K
OTIpEICIICHUIO TIeTIeH N3YUeHUs MpeIMeTa SIBIISIETCS BIIOJTHE ONPABIaHHbBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU ILIENISIMH M3Y4eHUs NpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

e (opMHUpOBaHME CHCTEMBbl XMMMYECKMX 3HAHMM KaK BaKHEHIIEH cocTaBisiomeld ecTeCTBEHHO-
HAyYHOU KapTHUHBI MUPa, B OCHOBE KOTOPOI1 JIexkaT KIF0UYEBbIE MOHATHS, PyHIaMEHTAIbHBIE 3aKOHBI
U TEOpUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHUMAaHHE CYITHOCTH JOCTYITHBIX
0000IIeHUIT MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJICHHE C HUCTOpHEH UuX pa3BUTHSA H
CTaHOBJICHUS;

e (opMHUpPOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHMS BEUIECTB U XMMUYECKUX
peakiuii, HEOOXOOUMBIX Ui NPUOOPETEeHHs yYMEHUH OPHUEHTHPOBATHCS B MHpE BEUIECTB U
XUMAYECKHX SIBICHUH, UMEIOIINX MECTO B MPUPOJIE, B TPAKTHYECKON M MOBCEHEBHOM KU3HHU;

® Dpa3BUTHE YMEHMHA M CHOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XMUMUYECKOT0 3KCIIEPUMEHTA, COOII0IEHEM ITPaBUi 0€30MacHOro 00paIeHHUs C BeI[eCTBaMHU.

Hapsiny ¢ aTiM, comepikarenbHasi XapaKTepHCTHKA [eIel U 3a1ad U3y4eHHs peaMeTa B IporpaMmme
[0 XUMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMU B CHCTEME CPEIHEro
obmero oOpazoBanus. CeromHss B MPENOJaBaHUM XMMHU B OOJBIICH CTEEHW OTHAETCS NPEAOYTECHUE
MPAKTUYECKOH KOMIIOHEHTE CcoJep>KaHusl OOydeHHs, OpPUEHTHPOBAHHOW Ha IMOJATOTOBKY BBITYCKHHUKA



001eo0pa3oBaTeNbHOM ~ OpraHM3alyy, BJIAJCIOMIEr0 HE HAaO0opoM 3HaHMH, a (YHKUMOHAIBHOM
IPaMOTHOCTBIO, TO €CThb CIIOCOOAMU M YMEHHUSIMH aKTHBHOIO IOJYYEHHs 3HAHUM W NPUMEHEHUS HX B
peanbHOMN JKU3HU JJIS pEIIeHUs IPAKTHUECKUX 3a7ay.

B cBsi3u ¢ 3TUM npu U3ydeHHUH IpeaMeTa «XUMHs» JOMHHUpPYIOLIee 3HaueHHe NpUoOpeTaroT Takue
LIEJIM U 33J]a4H, KaK:

ajanTanys OO0ydYarolIMXCsS K YCJIOBUSAM JUHAMUYHO DAa3BUBAIOILErocss Mupa, (opMUpOBaHHE
MHTEJUIEKTYaJJbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO T'PAMOTHBIX PELICHUHM B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

¢dbopmupoBaHHE Yy OOYYarOIIUXCA KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMEIOIIUX
YHUBEpPCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JACSITEIBHOCTU: PEIIEHUs IPOoOJIeM, NOUCKA, aHAINU3a U
00paboTku MH(pOpMAMK, HEOOXOAMMBIX I NPUOOPETEHUs OMNbITa JAEATENBbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B NMO3HAHWU XUMHH, a TAKXKE JUISI OLEHKA C TO3HMIUH SKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BJIMSHUS BELECTB U XUMUYECKUX ITPOLIECCOB Ha OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyJaromuxcs: COCOOHOCTH CaMOCTOSATENILHO NPUOOpeTaTh HOBBIE 3HAHUS 110 XMMHUU B COOTBETCTBUU C
KU3HEHHBIMU TIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA H
aHaIM3a yueOHOM M HayYyHO-IOMYJISIPHOM HH(pOpMAlMU XUMUYECKOTO COACP KaHUS;

dbopmMHupoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOUMATHBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJII0AAaTeNbHOCTH, COOPAHHOCTH, AKKYpPAaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
IUTAHUPOBAHUM U IPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OO0ydYaromuxcs YOexIEHHOCTH B T'YMAaHUCTHMUYECKOW HANpPABICHHOCTH XHMMUH, €&
BXHOH pOJM B PEUICHUH TIOOATBHBIX MPOOJEM pPalMOHAIBHOTO MPHUPOIOIOIB30BAHUS, MOMOJIHEHHS
SHEPreTUYECKUX PECYPCOB U COXPAHEHHUs IIPUPOJHOIO PAaBHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEpeXHOT0
OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0pPOBbIO, a TAK)K€ MPUOOPETEHUS ONbITA MCIOJIb30BAaHUS OJIyYEHHBIX
3HAHUH U1 DPUHATHUS TPAMOTHBIX PEIICHUH B CUTYalUsIX, CBSI3aHHBIX C XUMHUYECKUMHU SBJICHUSMHU.

B yueOHoM mutane cpemHero obmiero oOpa3oBaHUs mpenMeT «XHuMus» 0a30BOTO YPOBHS BXOIUT B
COCTaB NpeaMeTHOHN obacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI».

OO01iee yuciio 4acoB, OTBEIEHHBIX ISl M3YYEHMs] XMMHMM, Ha 0a30BOM YPOBHE CPEIHEro OOIEero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 vaca (1 yac B
HEJIEIIO).

Pabouas nporpamma yuebHoro npeamera «XuMus (6a30Bblil YpOBEHb)» COCTAaBIEHA B COOTBETCTBHUH C
paboueit mporpaMMoi MIKOJIBI.

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMMH

IIpenMer OpraHMYeCKOW XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYEHHE B IIOJYYEHHH HOBBIX
BEIIECTB M MaTepHAIOB. TeopHsl CTPOEHHs OpraHuYecKux coeamHeHnid A. M. ByrtimepoBa, €€ OCHOBHbIE
noJyioxkeHust. CTpyKTypHbIe (OPMYJIb OPraHUYECKUX BelecTB. ['omosorus, nzomepusi. XUMU4eckas CBS3b B
OpPraHUYECKUX COEAMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiIacCU(UKAIMM OpPraHUYECKMX BellecTB. HoMmeHkiaTypa OpraHMYecKuX
COEMHEHNI (cucTeMaThyeckas) W TpUBHUAJbHbIE Ha3BaHUS BAXKHEUWIINX NPEJICTaBUTENIEH KJIacCOB
OpPraHMYECKUX BEILECTB.

DKcrnepuMeHTaAIbHbIE METObl M3YUYEHHsI BEIIECTB M MX MPEBpAIleHUN: 03HaKOMJIEHHE C 00pa3lamMu
OpPraHMYECKUX BEILECTB U MaTepHallaMU Ha MX OCHOBE, MOJAEIMPOBAHNE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJt0/IeHue M ONUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIEHUI0 OPraHUYECKHUX BEIIECTB IpPH
HarpeBaHuu (IJIaBlieHUe, OOyTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl



AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKUM psii. MeTaH M 3TaH — MpOCTEHIINE NPEICTaBUTENIN
aJIKaHOB: (PM3NYECKHE U XUMHUYECKUE CBOWCTBA (peakK 3aMEIEHHsI U TOPEHUs ), HaX0XJIEHHE B IPUPOJIE,
II0JIyYE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHMU pAA. OTWIEH W MNPONWIEH — MPOCTEUIlne
NpPEJCTaBUTEI  AKEHOB:  (PU3MUEeCKMe W  XMMHUYECKHME CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJJOreHUPOBAHUS, TUAPATAlluK, OKUCICHHS U TIOJTMMEPU3aLluN ), OJyYeHHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyraguen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKHE CBONCTBA
(peaxuust nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHH psAld. ANETWIEH — NpocTeHImit
IIPEJCTaBUTEIIb AJIKMHOB: COCTAB, CTPOEHUE, (pU3HUECKUe U XMMUYECKHE CBOMCTBA (peakuy TUApUpPOBaHNS,
raJIor€HUPOBAHNUS, TUIpaTallii, TOPEHNUS ), IOTY4EHHE U IPUMEHEHUE.

Apensl. benzoin: coctas, cTpoeHue, GU3NUECKHUE U XUMUUYECKHE CBOMCTBA (peakuy rajloreHupoBaHus
U HUTPOBAHM), IMOJIyY€HHE W TPUMEHEHUe. 1onyon: cocmas, cmpoeHue, Guauyeckue u XumuyeckKue
ceolicmea (peakyuu 2an02eHUposanus U HUMpOBanus), noayuyeHue u npumenenue. TOKCUYHOCTh apEHOB.
I'enernyeckas CBSI3b MEXAY YIJIEBOJOPOIaMH, IPUHAJIEKAILIMMHI K Pa3IMUHbIM KJlaccaM.

[TpupoHble HCTOYHUMKH YTiIeBOAOPOAOB. [IpupoaHblii ra3 u nonyTHsle HedTsHbIE Ta3bl. HedTh 1 €
npoucxoxaeHne. CrnocoObl mepepaboTKH HePTU: MEPeroHKa, KPEeKUHT (TEPMHUYECKUH, KaTaTUTUYECKUN),
nuposiu3. [IpoaykTel nepepaboTku HepTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbI
YTOJIb U TIPOJYKTHI €T0 MepepadOTKH.

DKcIepUMEHTAIbHbIE METO/bl U3YyYEHMsI BELECTB M MX IPEBPALLCHUI: 03HAKOMJICHHE ¢ o0pa3laMu
IIacT™Macc, KaydykKoB U pe3uHbl, Kowiekimun «HedTts» u  «YTomp», MOJETUpOBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HOIPOU3BO/HBIX, IPOBEIEHUE HPAKTUYECKONH paloThl: MOJy4YEeHHE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruuciienuss 1Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYeCTBa HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLUMU IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaepaxamme oprannyeckne CoeiHHEHUs

[IpenensHble OJHOATOMHBIE CIHUPTHI. METaHON W 3TAaHON: CTPOCHHE, (U3UUYECKHUE M XMUMUYECKHE
CBOMCTBA (peaKI1M ¢ aKTUBHBIMU MeTaJlUIaMH, TaJlOr€HOBOJJOPOJIaMU, TOpEeHUeE), IpuMeHeHne. Bogopoanbie
CBSI3M MEXY MOJIEKYJIaMU CIUPTOB. JlelicTBHE MeTaHOIa U ATaHOJa Ha OPTaHU3M YEJIOBEKa.

MHoroaToMHbl€ CHUPTHI. OTUJICHTJIMKOIb W TIUIEPUH: CTPOEHHUE, (PU3MUECKHe U XHMHUYECKHE
CBOMCTBa (B3aMMOJACHMCTBHE CO IIEIOYHBIMU METaJUIaMM, KAayeCTBEHHas peaklys Ha MHOr0aTOMHbIE
cnupthl). JlelicTBre Ha OpraHu3M 4enoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@®eHol: CTPOCHHME MOJIEKYJbl, (U3NYECKHEe U XHMHUYECKHEe CBOMCTBa. TOKCHYHOCTH (eHOoIa.
[Tpumenenue peHona.

Anbneruapl U kemownvl. PopManblIeru, aueTalbJIeruj: CTPOCHUE, (U3MUECKHEe U XUMHUYECKHUE
CBOMCTBA (pPEeaKLUU OKUCICHUS U BOCCTAHOBIJIEHUS, KAYECTBEHHBIE PEAKLIMH), TIOJTYYSHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHasi KUCJIOTBI: CTPOECHHE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBa (CBOICTBa, oOIMe JUIsd Kiacca KUCIIOT, peakius >Tepu]uKanun),
noJjiyueHue U npuMeHnenue. CteapruHoBas U OJIEMHOBAs! KUCIIOTHI KaK MPEICTaBUTENIN BBICIINX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe eiicTBUE.

Crnoxuble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxkHbIX 3¢upo. JKupsl.
I'mnponus xupos. [Ipumenenue xxupoB. buosnornueckas posb KUPOB.

VYrneBonmpl: cocTaB, KiacCH(UKAIMs YriIeBoaoB (MOHO-, JU- W TOJUcaxapujisl). [moko3za —
MNPOCTEUIIMIA MOHOCaXapuJ: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA
(B3aumogeiictBre ¢ rumpokcuaoM Meau(ll), okucneHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHME TJIIOKO3bl), HAaXOXJIEHHE B MpPUPOJE, NMPUMEHEHHE, OMOJOTHMYECcKas pOJlb.
®orocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Kpaxman u nemnronosa kak npupoassie noaumepsl. CTpoeHne Kpaxmalla U LeJurosio3bl. dusndeckue
U XMMHUYECKHE CBOMCTBA Kpaxmaiia (TUAPOIIN3, KaueCTBEHHAs! PEAKIIHS C HOJIOM).

DKcIepUMEHTaIbHbIE METO/Ibl U3yUEeHUs BEUIECTB U UX MPEBpPALICHUI: MpoBeleHNe, HAOI0eHne U
OIMCAaHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMHA OJJHOATOMHBIX CIIUPTOB
(okucnenue staHona okcugoMm Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJAEWUCTBHE TJIMIEPUHA C




ruapokcugom wMeau(ll)), ampmerumoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM oOkcuga cepedpa(l) wu
ruapokcuaoMm Menu(ll), B3amMopeiicTBUEe Kpaxmala C HMOJOM), TMPOBEICHUE TPAKTUYECKON pPaOOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérhrle 3agaun.

BbluuciieHuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOIHOTO
BELIECTBA WJIM MPOAYKTa PEaKlUu [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BELIECTB WJIM IPOAYKTOB PEAKIIUH).

A3oTcoaepikalue OpraHu4eckue CoeIMHEHUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHndeckue coenuHeHns. Pu3ndeckue 1 XUMUYECKHUEe CBOICTBA
aMUHOKHCIIOT (Ha MpuMepe rniruHa). bruojorndeckoe 3HadeHre aMuHOKUCIOT. [lenTupl.

benku xak npupoJHbIE BBICOKOMOJIEKYJIApHBbIE coequHEeHMs. IlepBuuHas, BTOpUYHAs U TPETUYHAS
CTpYKTypa 0enkoB. XMMHYECKHE CBOWCTBA OENKOB: TMAPOJN3, JACHATypallus, KayeCTBEHHbIE PEaKIMHU Ha
OenKu.

DKCrepuMEHTANIbHBIE METOJIbl M3Y4YEeHMsI BELIECTB M WX IPEBpPAILICHHUI: HaONIOJCHHE M ONHCAHHE
JI€MOHCTPALMOHHBIX OIBITOB: IEHATYpaIisl OCIKOB IPY HArpeBaHUH, IBETHBIE PEAKIIH OCITKOB.

BricokoMmosieKyJIpHBbIE COCAUHEHHS

OCHOBHbIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, NOJUMEDP, CTPYKTYpPHOE
3BE€HO, CTENEHb IOJIMMEpPU3ALNKN, CpeaHssl MoJeKyspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aUsl U MOJIUKOHICH CALIHS.

DKCcrepuMEHTAIbHBIE METObl M3YYCHHsI BEIIECTB M MX MPEBpallleHUui: 03HAKOMIJICHHE ¢ 00pa3iaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBSI3ed IpU  M3yuyeHUM opraHuueckod xumuu B 10 Kiacce
OCYILIECTBIISICTCSI 4Yepe3 HMCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUN, TaK U TOHSITHIA,
SIBJIFOILUXCS] CHCTEMHBIMHU IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 1IUKJIA.

OO011Iue ecTecTBEHHO-HAYUHbIE TTOHITHS: SABJICHUE, HAYUHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KIacCU(UKAIM, TEPUOINIHOCTD, HAOIIOIEHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOACTHPOBAHHE.

®duznka: MaTepus, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BELIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PU3MUECKUE BETMUMHBI M SMHULIBI UX U3MEPEHUSI.

buonorus: xinerka, opranusm, 6nocgepa, 0OMeH BELIECTB B OpraHu3Me, (poTOoCHHTE3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YTIAEBOABL, KHUPHI, HEPMEHTHI).

I'eorpadus: MuHepanbl, FOpHbIE TOPOJIbl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: mNuUIIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO THMTAaHUS, MOIOIINE CPEICTBa,
JIEKapCTBEHHBIE M KOCMETUYECKHUE MPENapaThbl, MATEPUAIIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XUMHUECKUH 3eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs O000JI0UKA. DHEPreTHUYECKHE
YPOBHH, TIOAYPOBHU. ATOMHBIC opOuTany, S-, p-, d- amemenThl. OCOOEHHOCTH paCMpeaeICHUs SJIEKTPOHOB
0 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAsI KOH(PUTypalrs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucrema xumuueckux sneMeHtoB JI. M. Menpeneesa.
CBs3p neproanveckoro 3akoHa u [lepmoanueckoir cucreMsl Xumudecknx 3imeMeHToB /. M. Menneneesa ¢
COBPEMEHHOM T€OpUel CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U
o0pa3yeMbIX UMHU TMPOCTBHIX W CIOXXHBIX BEIIECTB MO TPYyMIaM W MepuoiaM. 3HAUYCHHE MEPHOIUYECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

CrtpoeHue BemiecTBa. XUMUYecKasi CBsS3b. BHUIbI XHUMHUECKON CBsS3U (KOBaJE€HTHAas HEMOJSpHas U
MoJIApHasi, HMOHHAs, MeTaindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XUMHYECKOW CBS3H
(oOMEeHHBIF W JTOHOPHO-AaKUENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPHUIIATENHHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEeIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAITNYECKON PEIIETKY.



[TonsiTue o qucnepcHbIX cucreMax. MIcTUHHBIE U KOJUIOUWIHBIE pacTBOPBL. MaccoBasi A0J1sl BEIlIeCcTBa B
pacTtBope.

Knaccudukanus HeopraHudeckux coenuHeHud. HoMeHKkIaTypa HEOPraHMYECKHX  BEIIECTB.
['eHeTn4eckas CBSI3b HEOPraHWUYECKUX BEIIECTB, IPUHAIICKANUX K PA3ITMYHBIM KIJIACCAM.

Xumuueckas: peakius. Kinaccupukanus XMMUYECKHX pEakUii B HEOPraHWMYECKOW M OpPraHUYeCcKOM
XUMHUU. 3aKOH COXPAHEHUsl MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPALLEHUS YHEPTUU IIPU XUMUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX (hakTopoB. OOpaTuMble peakuu. XUMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [latense.

OnexTponutuyeckas auccornuanus. CunbHble U ciaadble 37eKTpoiauThl. Cpea BOAHBIX PacTBOPOB
BEILECTB: KUCIasi, HEUTpabHas, LEI0YHAas.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHHUs BEIIECTB M HUX NPEBpALCHUNA: JAEMOHCTpauus TaOIuIl
«Ilepuoguueckas cucrema xumuueckux saemeHtoB JI. M. MenaeneeBay, wu3zydeHue Mojenen
KPUCTAUNIMYECKUX PEIIETOK, HAOJIOJICHHE M ONHMCAaHUE JIEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(paznoskeHue mepokcuia BOAOPOIa B MPUCYTCTBUU KaTalu3aTopa, ONnpeesieHue Cpeibl paCTBOPOB BEILLIECTB
C TIOMOIIBI0 YHUBEPCATIHHOTO WHANKATOPA, PEAKIIUH HOHHOTO 0OMEHA), MPOBEJCHNE MPAKTHYECKON PabOTHI
«BnusHue pa3nuyHbix GaKTOPOB HA CKOPOCTh XUMHUUYECKOM peakium».

Pacuérnsbie 3anaun.

Pacuérel 1o ypaBHEHHSIM XUMUYECKUX PEAKLIMM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUEThI, PACUETHI C
HCIOJIb30BAaHNUEM HOHATHS «MACCOBasi A0 BEILIECTBAY.

Heopranunueckasi Xumms

Hemeramnsl. Ilonoxxenune HemeramoB B Ilepmoandeckoil cucreMe XMMHYECKUX diemeHToB /[l .
MenzeneeBa M OCOOEHHOCTH CTpOEHHS aromMoB. DU3WYECKUE CBOWCTBA HEMETAUIOB. AJIIOTPONHUS
HEMETAJIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJoOreHOB, cepbl, a3oTa, docdopa, yriepoaa u
KpEMHHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenune meramwioB B Ilepuogudeckoil cucrteme XuMHYECKuX 3ieMeHtoB [ .
MenneneeBa. OCcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI04eK aToMOB MeTamioB. OOmme (uznyeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psiji HAPSKEHUN METaJlIOB.

XUMUYEeCKHEe CBOMCTBA BAKHEHIINX METANIOB (HATPHA, Kaluii, KalnblUii, MArHUH, aTFOMUHHM, IIHHK,
XPOM, KEeJIe30, MEJlb) U UX COSTUHEHUH.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHneHue MeTamioB B ObITY U TEXHUKE.

OKClepUMEHTAJIbHbIE METObl H3Y4YEHMs] BEIIECTB M MX IMPEBPALEHUI: H3y4YeHUE KOJUIEKIIMH
«MeTannel ¥ CHIaBbl», OOpa3lOB HEMETAIOB, PEIICHHWE JKCIEPUMEHTANBHBIX 3ajad, HaOMoJaeHue Hu
ONMCAaHUE JEMOHCTPALlMOHHBIX U J1a0OPAaTOPHBIX OIBITOB (B3aWMOJAEWCTBHE THUIPOKCHUIA ATIOMHUHHUSA C
pacTBOpamMH KUCIOT | IIEN0Ye, KaYeCTBEHHBIC PEaKIIMH Ha KAaTHOHBI METAJIIOB).

Pacuérnsie 3anaun.

Pacuérel Maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MAcce WIIH
00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, pacyEThl Macchl (00BbEMA, KOJIMUYECTBA BEIECTBA)
IIPOJYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponb xuMum B 0OecrieueHUuH SKOJIOTHYECKOM, SJHEPreTHYeCKO U MUILEBOM 0e301MacHOCTH, Pa3BUTUH
MenuIuHbL. [IoHsITHE 0 HAyYHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenust 06 OOIMKX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYCHHs BAXKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEILIECTB U MAaTEpUaJIOB: BaKHEHIINE CTPOUTENbHBIE MaTepraibl, KOHCTPYKIIMOHHbBIE
Marepuaibl, KPaCKH, CTEKJIO, KEpaMHMKa, MaTepuasbl JJis 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC YA0OPEHHUSI.

XumHusi U 30pOBbE YENIOBEKa: IpaBUjia HCIOJIb30BAHMS JIEKAPCTBEHHBIX IpENapaToB, NpaBuia
0€301acHOTO UCIOJIb30BaHUS MTPENapaToB OBITOBOM XMMHUH B TIOBCEHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3U.



Peanuzanus MeXIpeIMETHBIX CBs3€i MpH M3y4eHUH oOIIel M HeopraHndyeckoil xumuu B 11 kiacce
OCYILIECTBIISICTCA 4Yepe3 MCIOJIb30BaHME KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHATUH, TaKk M IOHATHUH,
SABJISIIOLUXCS. CACTEMHBIMU JUUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOwre ecTeCTBEHHO-HAaY4YHbIC MOHATHUS: HAY4HbIM (akT, rMIoTe3a, 3aKOH, TEOpUs, aHaJIu3, CHHTES,
KiaccuuKanus, NepuoANIHOCTh, HAOJII0IeHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHKE, U3MEPEHHE, SIBJICHHUE.

@dusuka: MaTepus, D3HEPIUs, Macca, aroM, DJJEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIl,
pPalMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUI ypOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kieTka, opraHu3M, 3KOCUCTeMa, buocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BELICCTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorua: XuMHYECKass IPOMBIIUIEHHOCTb, METAJUIYPIUs, IPOU3BOICTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3AWCTBEHHOE IPOMU3BOJCTBO, IHIIEBAasi MPOMBIIUIEHHOCTh, (apMalieBTUYecKas
IIPOMBIIIJICHHOCTh, ITPOU3BOJICTBO KOCMETHYECKHMX IIPENnaparoB, IPOU3BOJICTBO KOHCTPYKLMOHHBIX
MaTepHUasoB, JIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHHUS OOYYAIOIIMMHCS IMPOTrpamMMm
cpenHero oomero oopa3oBanusi (JIMYHOCTHBIM, METAIPEIMETHBIM M MIPEIMETHBIM). HaydHO-MeToIn4YecKoit
OCHOBOI! /1 pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI IIPOrPaMM CpeAaHero oOuiero oopazoBaHus
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBHM € CHCTEMHO-IESTEIBHOCTHBIM MOJXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTaTOB
OCBOGHUSI TMpenMera «XUMHS» Ha YPOBHE CPEIHEro O0IIero oOpa30BaHMS BBIJACICHBI CIICIYIOIINE
COCTaBJISIIOLIHE:

OCO3HAaHWE OOYYAIOUIUMUCS POCCHMCKOW TPa)¥JTaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHUIO;

HaJTMYMe MOTUBAIIUU K O0YYCHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX [[EHHOCTEH U
HUCTOPUYECKHUX TPAIUIi 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH NEATEIBHOCTH HEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, IMIPUCYIIMMHU LIETOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIM4Yue TPABOCO3HAHUS DJKOJIOTUYECKOW KYIbTYpbl U CIIOCOOHOCTH CTaBUTh €I M CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTaloTCS B EAMHCTBE Y4eOHOU H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMAaHMCTHUYECKHUMH, COIMOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU U MJI€ATTAMU POCCUMCKOTO IPasKIaHCKOT0 OOIIEeCTBA, MPUHATHIMU B 00ILIECTBE
HOpPMaMH W TIpaBUJIAMHU TOBEJEHUSA, CIOCOOCTBYIOIIMMH TIPOLIECCaM CaMOIIO3HAHUS, CaMOpPAa3BUTHUS U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YYAIOIUXCSL.

JIM4HOCTHBIE PE3YNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» OTpaXaroT C(HOPMUPOBAHHOCTH OIIBITA
MO3HABATENBHON W MPAKTUYECKOW NEATEIHbHOCTH OOYYAIOIIMUXCS MO peaau3allid MPUHATHIX B 00IIeCTBe
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHMS:

OCO3HaHUsI 00YYaIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TMpPaB M 00SI3aHHOCTEH, YBAXKEHHS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABJICHUS O COIMATIbHBIX HOPMaX U MpaBUjaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOU AEATEIHLHOCTU MPHU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4€OHBIX U MO3HABATEIBHBIX 3a/1a4, BHIMOTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHTHl IPYTUX MpH
aHAJIN3€e Pa3IUYHBIX BUJOB YUECOHOM IEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIIEHUS K UCTOPUIECKOMY U HAYYHOMY HACJICIUIO OTEUYECTBEHHOW XUMUU;

YBOKEHHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTHIXKEHUS HAyKH €CTh pPe3ylbTaT JUIMTEIBbHBIX HAOIIOJEHUN, KPOIOTIMBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABaTEJIbHBIX MOTHBOB B TIOJYYCHHH U TOCJIEAYIONIEM aHaiu3e HHPOPMAIUHA O
MEepPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyalluHM, CBS3aHHBIE C XUMHUYCCKAMH SIBICHUSMH, W TPUHUMATH
OCO3HaHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHBATH CBOE MOBE/ICHUE W TIOCTYIIKH CBOMX TOBAPHINEH C TO3UIIMNA HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOTO M 0E30MacHOTO 00pa3a >KU3HH, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

coOmroieHnsl TIpaBuil 6€30MacHOTr0 OOpaIlieHusT ¢ BEIIECTBAMH B OBITY, TMTOBCEAHEBHON XKU3HH U B
TPYAOBOM AEATEIBbHOCTH;



MOHWMAaHMs LEHHOCTH MpaBWJ HHIUBUAYAJHHOTO M KOJUIGKTHBHOTO O€30MacHOro IOBEJCHHUS B
CUTYaLUSX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJIEJCTBUNA U HETPHUATHS BPEAHBIX NMPHUBBIYEK (YHOTPEOICHUS aJKOToJsl, HAPKOTHKOB,
KypeHus);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEeIOBATEIIbCKON JAESITENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKOM U IPYIHX BUJAX JESATEIBHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE y4acTHE B PELICHUU MPAKTHUECKUX 3aj]ad COIMAbHOM HANpaBICHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

UHTEpeca K IMPaKTUYECKOMY H3YYEHHI0 Npodeccuil pa3iuyHOro poja, B TOM YKCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUM 10 XUMUH;

YBa)XEHUS K TPYAY, JIOIAM TpYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUM OOpa3oBaHUs, OymymIei
npodeccun W peanu3alM COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTMUYECKHU 11€71€cO00pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOYHHMKY CYILIECTBOBAHUS >KM3HU Ha
3emure;

[IOHUMAaHHUS [JI00AJILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOJTHON U COLIMAIBHON CPEIbl;

OCO3HaHHS HEOOXOJMMOCTH HCIOJIb30BAHUSA JOCTHKEHUH XHUMHUU JJI DPELIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, INPUHOCALIUMX BpPEX OKPYKAKOLIEH NPUPOJHOM cpele, yMEHUs
MPOTHO3UPOBATh HEONArOMPUITHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUNA H
[IPEeOTBPALIATH UX;

HaJU4MUsl Pa3BUTOIO 3KOJOTMYECKOrO0 MBILUICHUS, YKOJIOTMYECKON KYJIbTYPBI, ONbITa JESITEIbHOCTU
HKOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI PyKOBOJICTBOBAThCSI UMU B [TO3HABATEJILHON, KOMMYHUKAaTUBHOM
U COLIMAJIbHON MPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO IMPOTUBOCTOSTH UIEOIOTUN XeModoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHMs CHelM(PUKY XMMHUU KaK HayKd, OCO3HaHHUS €€ poiu B (OPMUPOBAHMU PALMOHAIBHOTO
Hay4YHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpEACTaBIeHUS 00 OKpY)KalollleM MHUpE Kak O €JIMHCTBE
IOPUPOJBl U YENOBEKa, B MO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEM M pELICHWU MpoOJieM COXpaHEHHs
MIPUPOHOTO PAaBHOBECUS;

yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHUU s COBPEMEHHOM LMBMIM3alMU: B €€
I'YMaHUCTHYECKON HANpaBJIE€HHOCTU M BaXXHOW POJIM B CO3/1aHMM HOBOW 0a3bl MaTe€pUaIbHOU KYJIbTYpHI,
peleHNH TI00abHBIX MPOOJEeM YCTOMYMBOrO pPa3BUTHS 4YEIOBEYECTBA — CHIPbEBOM, IHEPreTUUECKOMH,
MUIIEBOW M JKOJOTMYECKOM Oe30MacHOCTH, B Pa3BUTUM MEAULIMHBI, 00E€CHEYEeHUU YCIOBHM YCIEUIHOro
TPYZAa U 3KOJOTMYECKH KOM(pOPTHOM JKU3HU KaXKJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: TMOHUMAaHHs CYHIIHOCTH METOJIOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh IOJydYaeMble 3HaHMA JJIs aHalu3a U OObSICHEHMS
SBJIGHUN OKpPY)KAIOIIEro MHUpa M NPOUCXOASIIMX B HEM H3MEHEHHWH, yMEeHHUs JAenaTb OOOCHOBAaHHBIE
3aKJIIOYCHHST HA OCHOBE HAy4yHBIX (PAKTOB M HMEIOIIMXCA JaHHBIX C IEJBI0 IMOJYyYeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKME 3HAHMUSA JUIS pEIIeHUs MpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHUIO U €CaMOOOpPa30BaHWIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHUH C KU3HEHHBIMU OTPEOHOCTIIMH;

HWHTEpeca K OCOOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoHATBHOU IesATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS YIEOHOTO MpeaMeTa «XUMHUsD» Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHMs BKIIOYAIOT:



3HaYUMBIC I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIUILUIMHAPHBIE
(MexmpenMeTHbIe) O0OIeHayYHbIe TOHSATHUS, OTPaXKAIOIIME LEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U
crenu(uKy METOJOB MO3HAHUS, HUCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, dHEPTHS,
SBJIGHUE, MPOLIECC, CUCTEMa, HAy4yHBbIH (akT, MNPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieIoBaHue, HaOII0IeHUEe, N3MEPEHUE, SKCIEPUMEHT U IPYTHE);

yHHUBEpCalbHble Yy4yeOHble JeicTBUS (IO3HABATEJIbHbIE, KOMMYHHMKATHBHBIC, pErYJISTUBHbBIC),
obecrieunBarome (HopMupoBaHue (YHKIMOHATBHONH T'PAaMOTHOCTH W COLHMAJIBHOM  KOMIIETEHIIUH
o0yJaronmxcs;

CIOCOOHOCTh OOYYAIOUIMXCS MCIIONB30BaTh OCBOCHHBIE MEXKIUCIMIIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEPCAJIbHbIE YueOHbIe EHCTBUS B IO3HABATENILHOM U COLIMAILHOM MTPaKTHKE.

MertanpeMeTHble  pe3yNbTaThl  OTPaXArOT  OBIAQJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JJorHYecKHUe AelCcTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeAENATh LENH JEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM WX JOCTHIKECHHS, COOTHOCHTD
Pe3ybTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEISMU;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHWN MPUEMBI JOTMYECKOTO MBINIICHHUS] — BBIICTSATh XapaKTepHbIE
MPU3HAKKA TIOHSITHA W YCTaHABIWBATh WX B3aMMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIONIUE TOHSATHS JUIS
O0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKAIIMY BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTUYECKHE pPACCYXICHUs (MHIYKTUBHBIC, JCAyKTHBHBIC, [0 AaHAJIOTHUH), BBISBISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMATPUBAEMBIX SBICHUSX, ((OPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

MPUMECHSTh B TPOIECCE IMO3HAHUS, HCIIOB3yeMble B XMMHUU CHMBOJHMYECKHE (3HAKOBBIC) MOJCIH,
peoOpa3oBbIBATh MOJICIbHBIC MPEJICTAaBICHUS — XUMHYECKHM 3HAK (CHMBOJ) 3JEMEHTa, XUMHYeCKas
dbopMyIa, ypaBHCHHE XUMUYCCKOW PEaKIMH — MPU PEIICHHH yIeOHBIX TMO3HABATEIBHBIX U MPAKTUICCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB M XUMUYCCKIX PEAKITHH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYCCKUX PEAKITUH;

dbopMynupoBaTh LEIH M 3a/a4ll HCCIEIOBAaHUS, HCIONb30BATh MOCTABICHHBIE U CaMOCTOSTENHHO
chopMyITMPOBAHHBIE BOTIPOCH B KAY€CTBE MHCTPYMEHTA TIO3HAHKS M OCHOBBI JIJISI (DOPMUPOBAHUS THIIOTE3BI
0 TMPOBEPKE MPABUIHLHOCTH BBICKAa3bIBAEMBIX CYKIEHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEIILHOTO TUTAHUPOBAHUS U MPOBEJICHUS YUCHUYICCKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOMIOAaTh 3a XOAOM MpOIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, QopMyIupoBaTh OOOOMICHWS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIeTIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpoAeTaHHON padoTe;

MpUOOpETaTh ONBIT YYCHUYECKOH HCCIIEAOBATENLCKOM W TPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pEUICHHS MPaKTUYECKUX 3ajad,
MPUMEHECHHIO Pa3IMYIHBIX METOJIOB IIO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTUPOBATLCS B PA3IMYHBIX HMCTOYHHKAX WHGPOpMAIUU (HAYYHO-TIONMYJSpPHAS JHTEepaTypa
XUMHUYECKOTO COJIep>KaHusl, CIpPaBOYHbIE MOCoOus, pecypchl MHTepHeTa), aHaTu3upoBaTh HWHOOPMAIIUIO
pa3IMYHBIX BHIOB ©  (HOpPM  TPEJICTABICHHUS, KPHUTHYCCKH OICHUBAaThH €€ JOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTD;

(GbopMyJIMpOBaTh 3ampPOChl W NMPUMEHSATH Pa3IMYHBIC METOJBI MPH IOUCKE W OTOOpEe HH(OPMAIIWH,
HE0OXOIMMOM TS BHITIOTHEHUST y4EOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,

MPUOOPETATh OIMBIT UCTOIH30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U PA3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (hOopMy TNpeacTaBieHuss nHGopmauu (cxemsl, rpaduku,
JarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA NMpHU paboTe ¢ XUMHUYECKOW HH(OpMAaIHen:
MPUMEHATh MEXMpeIMeTHble ((hU3MdecKkne ¢ MaTeMaTHYECKHE) 3HAaKH W CHMBOJIBI, (HOPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;



HCIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBUAMM:

3alaBaTh BOMNPOCHI [0 CYHIECTBY O0OCYXJaeMOH TeMbl B XOJle¢ AUAIOTa W/WIU JAUCKYCCHH,
BBICKA3bIBaTh HUJCH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHLHO BBINOJIHEHUS MPEASIOKEHHOM
3a7a4H;

BBICTYIaTh C  IPE3CHTALMEN  pe3yJbTaTOB  II03HABATEIbHOW  JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHM IIPU BBINOJHEHUM XUMHUYECKOTO 3SKCIIEPUMEHTA,
MPAKTUYECKON pabOThI [0 UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peau3alliid y4eOHOro MpoeKTa u
(GOopMyIIMpOBaTh BBIBOJBI MO Pe3yJbTaTaM MPOBEIEHHBIX HCCICIOBAHUN MyTEM COTIACOBAHUS TO3UIMHA B
x0J1e 00CYXeHUS 1 0OMEHa MHCHUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMY PEryJATUBHBIMU AeHCTBUAMM:

CaMOCTOATEJIbHO INIAHUPOBATh U OCYLIECTBIATh CBOIO MO3HABATEIBHYIO ESATEIIBHOCTD, ONPEACIIss €€
[eMH U 33Ja4d, KOHTPOJIMPOBATh U MO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH MPEIJIaraeMblil alrOpUTM
JNEHCTBUIM TpU BBIOJIHEHUH Y4eOHBIX M HCCIENOBaTeNIbCKUX 3ajad, BbIOMpaTh HambOosee 3(¢eKTHBHBIM
Croco0 UX perieHusl ¢ y4ETOM MOJIYICHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKHX PEAKITUSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESATEIHbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTH MPEJACTABICHUN O XMMHYECKOH COCTABIISIONICH €CTECTBCHHO-HAYYHOW KapTHHBI
MUpa, POJIU XUMUU B MTO3HAHUU SBJICHUH NPUPOADBI, B GOPMUPOBAHUU MBIIIJICHHUS U KYJIbTYPhl TUYHOCTH, €€
(YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOTUMOW I PENICHHS MPAKTUYCCKHX 3a7ad M OKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BIIQJICHAE CHUCTEMOH XHMHUYECKUX 3HAHHWM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE TOHSITHS
(XMMUYecKuil ~ DIMEMEHT, aTOM, DJJIGKTPOHHAass  000J0YKa  aToMa,  MOJEKyJla,  BaJeHTHOCTH,
ANEKTPOOTPHUIIATEITLHOCTh, XHMHYECKAs CBA3b, CTPYKTYpHas (hopmyina (pa3BEpHyTas M COKpAIIEHHAs ), MOJIb,
MOJIIpHasi Macca, MOJSIPHBIA 00BEM, YIIepOJHBIN CKeNeT, PYyHKIMOHANbHAS TPYIINa, paJuKal, U30MepHs,
HU30MEpPBI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIICBOJIOPOIBI, KACIOPOJ U a30TCOACPIKAIIUE COCITUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISAPHBbIE COSAMHEHNUS); TEOPUU U 3aKOHBI (T€OpUs
CTPOCHHMS OpraHndecKux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHSI MAaCChI BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHUS, JIeXKAINe B OCHOBE MOHUMAHUSI IPUIMHHOCTH U
CUCTEMHOCTH XUMHYECCKUX SIBJICHUH, (DAKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJTYYCHUH W
0€30MacHOM HUCMOJIb30BaHUU BaXHEHUIINX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU AEATEIHHOCTH
YeJI0BEKa,

chOPMUPOBAHHOCTh YMEHUW BBIBISTH XapaKTepHbIE MPHU3HAKU TMOHITHH, YCTaHAaBIUBAaTh WX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIIHNE MTOHATHS IPU ONMMCAHUU COCTaBa, CTPOCHUS U TIPEBPAICHHIMA
OpPraHUYECKUX COSAMHEHUN;

c(OPMUPOBAHHOCTh ~YMEHHH  HWCIOJB30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI  COCTaBJICHHS
MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpam€HHON) (opMyn oOpraHu4ecKuX BELIECTB H
YPaBHCHHHA XWMHYCCKUX PEAKIMHA, W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPTaHWYECKHUX BEMIECTB JUIS
WJUTIOCTPAIIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIWBATH MPHHAUICKHOCTh M3YyUCHHBIX OPTaHWYECKUX BEIIECTB
M0 UX COCTAaBY U CTPOCHHIO K OMPENCIEHHOMY KJacCy/TpyIie cOoeauHeHUH (yriIeBOJOPOIbI, KUCIOPOI U
a30TCOJICpXKAIAE COCAMHCHHS, BBICOKOMOJICKYJIIPHBIC COCAWHCHHMsI), JlaBaTh WM Ha3BaHUA II0
cucremarndyeckoir HoMeHknatype (IUPAC), a Takxke NpUBOIUTH TpUBHUAJbHBIC HAa3BaHHS OTICIBbHBIX
OpPraHWYECKUX BEMIECTB (ITHUJICH, IPONWICH, alleTUIICH, STUICHIJIMKOIb, TIUIEPHH, PeHO, (hOpMaThIeT I,
areTanpJeru]l, MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCJIOTA, CTEapUHOBAs KHUCIIOTA,
TII0K032a, PpyKTO3a, Kpaxmail, MeJIIi0103a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHS OIPEACTATh BHUIbI XUMHUYECKOW CBSI3U B OPTaHMUYECKUX COCIUHEHUSX
(onuHapHBIE U KpaTHBIE);



c(OPMHPOBAHHOCTH YMEHUS PUMEHSTD MOJIOKEHHUSI TEOPUH CTPOSHHSI OPraHMYeCKUX BeecTB A. M.
BbytnepoBa a1 00BbsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBA M CTPOEHUS; 3aKOH COXPaHEHMs
MAacChl BELIECTB;

Cc(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UYECKHE U XHMUYECKHE
CBOMCTBA TUIMYHBIX IMPEICTABUTENIEH PA3IMYHbBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH,
IpONWIeH, aueTwieH, OyraaueH-1,3, merunOyranauen-1,3, OeH30J, METaHOJ, 3TAaHOJ, 3TUJICHIJIUKOIIb,
TIUIEpUH, (EHOJN, aleTajabAerH]l, MypaBbHHAas M YKCyCHAash KHCJIOTHI, TJIIOKO3a, KpaxMal, LeJUIII03a,
aMMHOYKCYCHasi KHUCIJIOTa), WJUIIOCTPUPOBATh TIEHETUYECKYI0 CBSI3b MEXAY HHUMH YPaBHEHUSIMU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHNA C UCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTb YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOAOPOAHOTO ChIpbA (HE(TS,
MPUPOJHBIH ra3, yroiib), CocoObl X nepepaboTKH U MPaKTUYECKOe MPUMEHEHHUE MPOIYKTOB IepepaboTKy;

c(OPMHUPOBAHHOCTb YMEHHUN NPOBOANUTH BBIUMCIIEHUS 110 XUMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJINYECTBAa MCXOJHOTO BEIECTBA MJIM NMPOAYKTA PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WIN IPOJYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHI BJIaJIETh CHCTEMON 3HAHUK 00 OCHOBHBIX METO/aX HAYYHOT'O MMO3HAHMA,
UCMOJb3YyEeMbIX B XMMHUU IpPHU HM3YYEHUHU BEIIECTB U XMMUYECKHUX SIBICHUH (HaOstoJleHHe, U3MEpEeHue,
SKCIIEPUMEHT, MOJECIUPOBAHUE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJIsI IPUHSTHUS PELLEHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;

cOPMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIpaBUjIa IIOJIB30BAHHMS XUMHUYECKOW TIOCYIOH W
1a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe IpaBuja OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBINOJHATh XMUMUYECKUH SKCIIEPUMEHT (IpeBpalleHus
OpPraHNWYECKUX BEIECTB IPU HArpEBAHMM, IOJYYECHHE 3THICHA M M3Y4YCHHE €r0 CBOWCTB, KaYECTBEHHBIC
peaKkMy OpraHMYeCKUX BEIECTB, JEHATypalus OEJIKOB NpH HAarpeBaHUH, LBETHbIE PEAKLUU OEIKOB) B
COOTBETCTBHH C TpaBWJIAMH TEXHUKH O€30IaCHOCTH TPH OOpaIleHUH C BEUIECTBAMU H J1a00OPaTOPHBIM
000pyZOBaHUEM, MPEICTABIATh PE3YNbTaThl XMMHUYECKOIO AKCIEpUMEHTa B (opMe 3amucCH ypaBHEHH
COOTBETCTBYIOIIMX peaklui U GOpMYyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATh XMMUYECKYI0 MH(POPMALHIO, MOTydaeMyto
U3 pa3HbIX UCTOYHHUKOB (CpesicTBa MaccoBoi nHpopManuu, IHTepHET U Apyrux);

Cc(OPMHPOBAHHOCTh YMEHUH COOJIOATh MpPaBHIa HKOJOTHYECKH LeIecO00pa3HOro IOBEACHUS B
OBITY U TPYJIOBOU JIEATEIBHOCTH B LIESX COXPAHEHHSI CBOETO 370POBbs M OKPY’KalOIel MPUPOIHOI Cpelbl,
OCO3HAaBaTb OIIACHOCTb BO3JEUCTBUS HA JKUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHumMast cMmbici nokasarens [IJIK, nmoscHATe Ha nmpuMepax crnocoObl YMEHBIIEHUS U MPEAOTBpAIleHUs UX
BPEIHOI0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKa,;

U1 00y4arolMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMM 37I0POBbSI: YMEHHME NPUMEHSATh 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METO/AAX [TO3HAHUS BEIIECTB U XUMUUECKUX SBICHUI;

JUISL CIIENBIX U CIa0OBUAAIIMX OOYJaroIMXCs: YMEHHE HCIOJIb30BaTh PEIbEePHO-TOUEUHYIO CUCTEMY
obo3naueHuii JI. bpailist uid 3anmucu XUMHYECKUX (GOpPMYIL.

11 KJIACC

[IpenMeTHBIEe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYUYHON KapTHHBI
MHUpa, POJTU XUMUU B TTO3HAHUU SBJICHUI MPUPOABI, B GOPMUPOBAHUN MBIIIJICHHUS U KyJIbTYpPhl TUYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAMMOW JUIsi pEIIeHUs NPAKTUYSCKUX 3a7ad U IKOJOTHUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U PUPOIHON CPEAIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIONIUE TMOHSITHUS
(XMMHYECKHUI AJIEMEHT, aToOM, U30TOM, S-, P-, d- JICKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJIEKYJia, MOJIb,
MOJISIDHBIA  00BEM, BaJIEHTHOCTH, JJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCIICHHS, XHMHYECKas CBS3b
(koBayieHTHasi, MOHHAs, METAJIMYECKas, BOJOPOAHAsS), KPUCTANIMYECKAs PEHIETKA, TUIbl XUMHUYECKHX
peakuuii, pacTBOpP, HJIEKTPOIUTHI, HEIIEKTPOIUTHI, AIIEKTPOJUTHUYECKAs AUCCOLMALNS, OKHCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOW pPEaKIMH, XUMHUUECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTAYECKON aucconrannu, nepuoauyeckuil 3akod [[. M. MenpaeneeBa, 3aK0H COXpaHEHUS] MAaCChI
BELIECTB, 3aKOH COXPAaHEHUS WM MpEBpallleHUs SHEPru NMpPU XUMHUYECKUX PpeakKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3bIK XUMUH, MUPOBO33PEHUECKHUE 3HAHMS, JIEKAITUE B OCHOBE TOHUMAHUS IPUYUHHOCTH U



CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DAKTOIOTMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHUH W
0€3011acHOM HCMOJIb30BaHUH BAKHEUIITNX HEOPTraHMUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIbHOCTH
YeIIOBEKa;

cOPMUPOBAHHOCTh YMEHUN BBIABISTH XapaKTepHbIE MPU3HAKU MOHITHH, YyCTaHaBIUBaTh UX
B3aMIMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIME IMOHSATHUS NPU OMHCAHWHA HEOPTAHMYECKUX BEIIECTB U UX
MPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHHI HCHOJIH30BATH XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHUS (Gopmyl
BEILIECTB U YPaBHEHUU XMMHUYECKUX peakiui, cuctematuiyeckyro HomeHkinarypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUS OT/AEIbHBIX HEOPTaHMYECKUX BeUIecTB (YrapHbIi ra3, yrJIeKUCIbIN ra3, aMMHakK, TaiéHas n3BecTh,
HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U IPYTHUE);

c(OPMHPOBAHHOCTH YMEHUH ONPEAEIATh BAJICHTHOCTh U CTENICHb OKMCIICHUS] XUMHUECKUX JIEMEHTOB
B COCIMHEHHUSAX DPA3JIIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHASI) B COCOUHEHMAX, TUN KPUCTAIUIMYECKOW pEMIETKH KOHKPETHOrO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX pPAcTBOpPaxX HEOPTaHUYECKUX
COCIUHCHMUIL,

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTaHWYECKUX BEILIECTB IO UX
COCTaBy K ONpEeAETEHHOMY KIJIACCy/TPYIIE COeIWHEHHH (IIPOCThIE BEMIECTBA — METAIBI M HEMETaLIbl,
OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHH PACKpBIBATh CMBICT Tepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOEHHE AaTOMOB XHUMHUYECKUX
sanemeHToB 14 mnepuonoB Ilepmonuueckoit cucrembl xumuueckux snemeHtoB JI. WM. Menneneesa,
UCTOJB3ys TOHATHS «S-, P-, O-3J€KTPOHHBIC OPOUTAINY», <«IHEPIETUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHHI MO MepHoAaM U TpyIaM
[Iepnonnueckoi cucreMbl XMMU4ecKux 31eMeHToB /1. 1. Menneneesa;

cOpPMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB, OATBEPKIATh CYIIECTBOBAHNE TEHETUIECKOM CBSI3H MEXKIY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIIBIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCH(UIMPOBATh XMMHUYECKHE PEAKIMH IO PA3IHMYHBIM IPH3HAKAM
(4ucity ¥ cOCTaBy pearupyromux BEIIeCTB, TEIIOBOMY dPPEKTy peakiiuu, H3MEHEHUIO CTeTIeHe OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

cOPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPaBHEHHsI pEaKUUH pa3IWYHBIX THUIIOB, TOJHBIE H
COKpaIIEHHbIC YPABHCHHSI PEaKIIUii HOHHOTO OOMEHA, YUUTHIBAS YCIIOBHS, IPH KOTOPBIX 3TH PEAKITUU HUIYT
710 KOHIIA;

C(OPMHPOBAHHOCTh yMEHHUH TPOBOAWTH PEAKIUH, IOATBEPKAAIONINE KAueCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKLuit;

c(hOpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIUi OT Pa3IMYHBIX
(bakTOpOB; XapakTep CMEIIEHUS XWMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBHS
(mpuntun Jle Hlatense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaThb XWMHUYECKHE TIPOIECCHI, JieXkallue B OCHOBE
MPOMBIIIIJICHHOTO TIOJy4EHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(OpMUPOBAHHOCTH MPEACTABICHUIN 00
OOIMX HAayYHBIX MMPUHITUIIAX W SKOJIOTHIECKUX MPOOIEMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C UCIOIB30BAaHUEM IMOHSATHS «MaccoBas JOJS
BEIIECTBA B PacTBOpE», OOBEMHBIX OTHONICHWH Ta30B MPU XMMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WU
0o0bEMa ra3oB 0 HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WJIM O0bEMY OJHOTO U3 YYacTBYIOIIMX B
peaKiuu BELIeCTB, TEIUIOBOro 3¢ (}eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIPEeBPAIICHUS ¥ COXPAHEHHS SHEPTUU;

c(hOPpMUPOBAHHOCTh YMEHHUM COONIOAATh TIPaBWJIA TOJB30BAHHMS XHMHYECKOW TOCYAOW U
na0opaTOpHBIM O0OpYAOBAaHMEM, a TaKXe IpaBHjia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IUIAHUPOBATh W BBINOJHATh XUMHUYECKUN IKCHEPUMEHT (pa3ioxeHHe
MEPOKCHU/Ia BOJOPO/a B IPUCYTCTBUH KaTalIU3aTopa, ONPEAEICHNUE CPEeibl PACTBOPOB BELIECTB C MOMOUIBIO



YHHUBEPCAIBHOT'O WHAMKATOPA, BIMUSHUE PA3IHUUHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKON PEaKIINHU, PeaKIIuu
HMOHHOI0 0OMEHA, KaueCTBEHHbIE PEAKIIMU Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS,
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «MeTamisl» 1 «Hemetamis») B COOTBETCTBUY C NTPaBUIIAMU
TEXHUKU 0€30MacHOCTH MpHU OOpaIeHUHU C BEIECTBAMU U Ja0OpaTOPHBIM 00OPYAOBAaHUEM, IIPECTABIATH
pe3yabTaThl XUMHYECKOTO HSKCHEpUMEHTa B (OpMe 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX pEAKUUH U
(GbopMyIMpOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3UPOBATH XMMUYECKYI0 WH(POPMALKIO, MOTyIaeMYIO
U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIMK, VIHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIIONATh MpPaBHUIA JKOJOTMYECKH IIeIeCO00pa3HOro IMOBEICHHs B
OBITY M TPYJOBOH AEATEIIBHOCTU B LIEJISAX COXPAHEHUsI CBOETO 3/10POBbS M OKPYXKAIOLIEH NPUPOAHON cpelibl,
OCO3HaBaTh ONACHOCTh BO3JECHCTBUS Ha >KUBBIE OpPraHU3MBbl ONPEIEIEHHBIX BEIIECTB, MOHUMAsl CMBICI
nokaszarens IIJIK, moscHaTh Ha npuMepax crnocoObl YMEHbIIEHHs M IPEJOTBPALLCHHUS WX BPEIHOTO
BO3/JECHCTBUS HA OPTAHU3M YEIIOBEKA;

Ui 00y4aroIMXCsl C OrpaHMYEHHBIMM BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE HPUMEHSTh 3HaHUA 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BELIECTB U XMMUUECKUX SIBJICHUIA;

IUISL CIIETIBIX M CIAa00BUAALIMX OOy4aroIUXCs: YMEHHE UCIOJIb30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos
DJIeKTPOHHbBIE JlabopaTopHoe
HaumeHoBaHue Konr | Ilpax P parop
Ne P —— poJib tnuec (uuppoBbIE) o0opynoBanue
nm OrDAMMEI Bcero HbIE KHe o0pa3oBaTebHbIE IeHTpa
porp pa6o pa6or  pecypchl «Touka
ThI bl pocTta»
Pa3nea 1.Teopernyeckue 0CHOBBI OPraHU4eCKOi XUMHH
IIpeamer
OPraHU4YeCKON XUMHH.
11 Teopus crpoeHus 3
' OpraHUYECKUX
coequHeHuil A. M.
byrneposa
Hroro no paznery 3
Paznen 2.YrieBoaopoabl
HaTtuuku pH,
[Ipenenbubie
2.1 JIEBOJIOPOIBI — 2 SHCKTPOTpOBOAr
' T PO HOCTH,
aJIKaHbI
TEMIIEpATYyPhI
Henpenenbubie Hartauku pH,
29 YTJI€BOJIOPO/IBIL: 6 1 3JIEKTPOIIPOBO/I-
’ aJIKCHBI, aJIKaJINEeHE], HOCTH,
QJIKMHBI TEMIIEPATyphI
Hatuuku pH,
23 ApomaTtnueckue 5 3NIEKTPOIPOBOJI-
' YTJI€BOJIOPOIbI HOCTH,
TEMIIEpATyphl
IIpuponHbie Hatauku pH,
24 HWCTOYHUKH 3 1 3JIEKTPOIIPOBO/I-
' YIII€BOJOPOAOB U UX HOCTH
nepepaboTka
Htoro no pazneny 13




Pasznen 3.Kucaopoacoaep:kanue opranHndyeckue coeTuHeHust

Hatuuku pH,
3.1 Cruptel. denon 3 3IIEKTPONPOBOI-
HOCTHU
Anbaeruepl. Hatuuku pH,
3.2 KapOoHOBBIE KHUCITOTHI. 7 1 DIIEKTPOIPOBOI-
CrnoxHbie 3¢upsl HOCTH
Hatuuku pH,
3.3 VYri1eBoIbI 3 1 3IIEKTPONPOBOI-
HOCTH
Hroro mo pazneny 13
Pasnen 4.A30Tcoaep:kaiie opraHnyecKue coenHeHust
Hatuuku pH,
AMMHBI. 3JIEKTPOINPOBOA-
4.1 AMHMHOKUCIIOTHI. 3
HOCTH,
benku
TEMIICPATYPhI
Wroro mo pazneny 3
Pa3zaen S.BbicOKOMOJIEKYJISAPHbIE COCAUHECHUS
IInactmaccer.
5.1 2
Kayuyku. Bonokna
Wroro mo pazneny 2
OBHIEE KOJIMYECTBO 34 5 2
YACOB 110 ITPOTPAMME
11 KJIACC
Koau4vecTBo 4acoB
KTPOHHBI TOpPH
HanMeHoBanme Kour IIpak  JJeKrTpo e JlaGopaTopHoe
Ne A31€J10B 1 TeM poar  Tuuyec (umpposbie) o0opynoBanme
n/n ﬁ O DAMMEI Bcero HbIE KHe 06pa30BaTeJILHI)Ie HEeHTpa
porP pabo paGor = pecypcol «Touka
Thl bl pocTtay
Pasnen 1.TeopeTrnyeckne 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKoH
11 u [lepuonnueckas 3
' CHCTEMa XUMHYECKHX
anemeHToB /I. .
Menneneena
CtpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB
Hatuuku pH,
SJIEKTPOIIPOBO/I-
1.3 XUMHYECKUE PeaKun 6 1 1 potip
HOCTH,
TEMIIEPATYPBI
Htoro no pazneny 13
Pa3nea 2.Heopranuyeckasi Xumusi
atguku pH,
2.1 Mertanbl 6 1 o P
3IEKTPOMPOBOI-




HOCTH,

TEMIICPATYPHI
Jartuuku pH,
2.2 Hemeramnbl 9 DICKTPOTIPOROAT
HOCTH,
TEeMIIEPaTypPbl
CBs13b HEOPraHUYECKUX
2.3 1 OpPraHUYECKHUX 2
BEIICCTB
Uroro no pazneny 17
Pa3zpen 3.XumMus u :Ku3HbL
3.1 ‘ XUMUs U )KU3Hb 4
Hroro no pazaeny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




