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HOACHUTEJBHAA 3AIINCKA

[Iporpamma Mo XMMHUM Ha YpOBHE CpEAHEro oO0IIero oOpa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-@3
«O6 oOpazoBannu B Poccuiickoit ®enepauuu», TpeboBaHUN K
pe3ynbTataM OCBOeHHUs (denepanibHOW 00pa3oBaTeIbHON MPOTPAMMBI
cpennero obmiero ooOpazoBanus (POII COQO), mpencTaBICHHBIX B
denepaabHOM TOCYJapCTBEHHOM oOpa3oBarensHOM cTanaapte COO, ¢
yuétom Konnenmuu mnpenonaBaHusi y4eOHOro mnpeaMera «XuMUS» B
oOpa3oBaTenbHbIX opranuzaiusix Poccuiickoit denepannu, peann3yronmx
OCHOBHBIE 00pa30BaTeNbHBIC MPOrPAMMBI, W OCHOBHBIX MOJOKECHUHN
«Crpareruun pasutus BocnuTtanus B Poccuiickonn deaepanyn Ha nepuon
10 2025 roga» (Pacniopsixkenue IpaButensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY TMOAXOJOB K pa3pabOTKe TMpOTrpaMMbl IO XHUMHH, K
ONpENENCHUI0 O00IIel cTpaTern OOy4YeHHs, BOCIHMTAHHMS M PA3BUTHA
oOyyarommxcsi CpeACcTBaMu y4yeOHOro mpenmera «Xumus» s 10-11
KJIACCOB Ha 0a30BOM YpPOBHE COCTABWJIM KOHIICNITYaJbHBIE IOJOKECHUS
dI'OC COO o B3auM00OyCIOBIEHHOCTH II€JIeH, COAEPKaHUsI, PE3yIbTaTOB
oOy4eHus 1 TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJTy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alliy, SIBJISIETCSI HEOThEMJIEMOUN YacThIO UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIUM 3TAlOM pealu3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM ypOBHE KIIOYEBBIX I[EHHOCTEH,
MPUCYIIUX IEJTOCTHONU CUCTEME XUMHUYECKOT0 00pa3oBaHusl. DTH IIEHHOCTH
KacaroTcs TO3HAHUS 3aKOHOB MPUPO/IbI, POPMHUPOBAHUS MUPOBO33PEHUS U
oO1Iei KyJabTypbl YEJIOBEKA, a TakXe DKOJOTMYeCKHU OOOCHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3JI0POBBIO W IIPUPOJHOM cpene. Peammsyercs
XUMHUYECKOe 00pa3oBaHHe OOyYaroNIMXcsi Ha YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHus CpeICTBAaMU Y4EOHOTO MpeaMeTa «XUMUs», COACpKaHUE U
MOCTPOCHUE KOTOPOTO OMNpPEACNICHbl B IMPOTpaMMe IO XUMHU C YUETOM
cnenuUKd HAYKM XUMHUM, €€ 3HAYeHWs B I[IO3HAHWM TPUPOJLI U B
MaTepUabHONW KM3HM OOIIECTBA, a TaKXkKe C Y4ETOM OOmMX IeNer u
MPUHLKINOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero oomiero oopasoanus B Poccutickoit deneparum.



XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK WUIPAET 0COOYIO
poJib B COBPEMEHHOM LMBWIM3AIMM, B CO3JaHUM HOBOM  0asbl
MaTepuagbHOW KyJbTypbl. OHa BHOCHT CBOM BKJIag B (HOpMHpOBaAHHE
pPallMOHAJIBHOIO  HAYYHOI'O  MBIIUICHHWS, B  CO3JaHUE  LEJIOCTHOIO
IpeACTaBlIeHUsT 00 OKpPYXalollleM MHUpPE KaK O €IWHCTBE NPHUPOAbl U
4elioBeKa, KOTopoe (QopMUpYEeTCsl B XUMUM Ha OCHOBE IOHHWMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H
MEXIY CTPOECHHUEM BEIIECTB, UX CBOMCTBAMHM W BO3MOXHBIMH OO0JIACTAMH
MIPUMEHECHUSL.

TecHO B3aMMOJAEICTBYS C IPYTUMU €CTECTBEHHBIMU HAayKaMH, XUMUS
CTaJla HEOThEMJIEMOM YacThl0O MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM
YCIOBUEM YCHEIIHOIO TpyAa W JKU3HU KaXJOro 4ieHa OOUIeCTBa.
CoBpeMeHHass XMMHUS KaK HayKa CO3HMJATeNIbHAss, KaK HayKa BBICOKHX
TEXHOJIOTUI HaIlpaBjeHa Ha pelIeHue riao0agbHbIX MPOOIEM YCTONYHBOrO
Pa3sBUTHS 4YEJIIOBEYECTBA — CHIPEBOM, DJHEPreTUYECKOW, MHIIECBOM,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXPaHbl 3/10POBBS.

B cooTBeTcTBUU € OOIIKUMHU HEISIMHU U IPUHLIMIIAMHU CPETHETO 0OIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN
YPOBEHb U3YYEHHUS) OPUEHTHUPOBAHO PEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOATOTOBKY OOYyYarolmuxcs, HEOOXOAUMYIO UM s
BBIPAO0OTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIIOUYECHHS B
XKU3Hb COLMYyMa, MPOJIOJDKEHUS 0Opa30BaHMs B Pa3IMUYHBIX O0JACTSX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEM.

CocTaBnsomUMH TpeaMeTa « XUMHUSD SBISIOTCS 0a30BbIe KYPChI —
«Opranudeckas XxuMus» U «O0111ast 1 HeopraHudeckas XUMHUs, OCHOBHBIM
KOMITIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH:
CUCTEMa 3HAHWUW MO HEOPraHMYECKOW XMMHUU (C BKIIIOUEHHEM 3HAHUU U3
oO0IIelt XUMUN) U OpraHuIecKor xumuu. GopMUpOBaHNUE TAHHOW CHCTEMbI
3HAHWM TpU  HW3YYEHUU TIpeAMeTa  Oo0ecrmeyrBaeT  BO3MOXKHOCTH
PacCMOTPEHHUS BCEr0 MHOT0o0Opa3usl BEIIECTB Ha OCHOBE OOIIMX IOHSTHH,
3aKOHOB M TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Oprannueckas Xumusi» u «Oo01mas
¥ HEopraHwdeckas Xumus» cpopmMupoBaHa B MporpaMme MO XUMHUHU Ha
OCHOBE CHCTEMHOIO TOJXOJa K H3yYeHHI0O ydeOHOro marepuaia u
oOyCJIOBJIEHa MCTOPUYECKM OOOCHOBAHHBIM pa3BUTUEM 3HAHUW Ha



ONpeNeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKou
XUMHUHM BELIECTBA PAcCMaTPUBAIOTCS Ha YpPOBHE KJIACCHYECKOW TEOpHUH
CTPOCHHUS  OpPraHMYECKMX  COCIMHEHUM, a TakkKe Ha  YpPOBHE
CTEPECOXUMHUYECKUX U JICKTPOHHBIX MPEACTABICHUNA O CTPOCHHUU BEIIECTB.
Cenennst 00 M3ydyaeMbIX B Kypce BeIleCTBaX NAlOTCsl B Pa3BUTHUU — OT
YTJIEBOAOPOIOB JI0 CIOKHBIX OHOJOTMYECKH aKTUBHBIX COeIUHEHM. B
Kypce OpraHMYecKOM XMMHUU MONY4aloT pa3BUTHE CHOPMHUPOBAHHBIE Ha
YpPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHusl MEPBOHAYAIbHBIC MTPEACTABICHUS
O XHMHUYECKOW CBS3M, KIACCU(UKAIMOHHBIX TMPU3HAKAaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN pEAKIINH.

[Tox HOBBIM yIJIOM 3peHusi B IpenMere «Xumus» 0a30BOro ypOBHS
paccMaTpUBaeTCA U3YYEHHBI HA YPOBHE OCHOBHOI'O 0OOIIET0 0Opa3oBaHUs
TEOPETUYECKUI MaTepual U (DAKTOIOTUYECKUE CBEICHHUS O BEUIECTBaX U
XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u
HEOpraHWYeCKass XUMHs» OOYyYaAIOIIMMCSI MPEAOCTABISIETCS BO3MOXHOCTD
OCO3HAaTh 3HAYEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX H
METOJI0JIOTHYECKUX TO3UINH, TTy0)Ke MOHSATh MCTOPUYECKOE H3MEHEHHE
GyHKIIUH HTOrO0 3aKoHa — OT o0oOmarEed g0 OOBACHSIOMEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O Ba)KHEHMIIIMX BEIIECTBAaX, MX COCTaBe,
CTPOCHHUH, CBOMCTBAX M MPUMEHEHUHU, a TAKXKE O XUMUUECKUX PEaKIUsiX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOIHsAETCs B Kypcax 10
u 11 xaccoB 3JieMEHTaMU COJEp KaHuUsl, UMEIOIIUMH KYJIbTYpPOJIOTUUECKUN
U TPUKIAAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XUMHUHM C JAPYTMMHU HayKamH, pacKpbIBalOT €€ poiib B
MO3HABATEJILHON U MPAKTUUYECKOUW JeATEIbHOCTH YeI0BeKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K MPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX  NPWIOKEHHM  XUMHHM,  [OMOTAlOT  BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MpoOiIemax,
CBS3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIUBATh WHOOPMAIUIO W
MPUMEHSTH €€ JJIsl TIOTIOJIHEHUSI 3HAHWUMN, PEelIeHUsS WHTEIUICKTYaIbHBIX U
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBATEILCKUX 3a/lad. B 1ieoMm coaepikaHue
y4eOHOT0 mpenMera « XUMUS) JaHHOTO YPOBHS M3yUCHUS] OPUCHTHUPOBAHO
Ha (opmMupoBaHue y OOYYAIOMIMXCS MHPOBO33PEHUYECKON OCHOBBI JIJISt
NOHUMAaHusl (PUIOCOPCKUX HJEH, TAKMX KakK: MaTepUalbHOE E€IUHCTBO



HEOPTaHWYECKOTO W OpPraHU4YeCcKOro Mupa, OO0YCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHUEM, NTO3HABAEMOCTh ITPUPOJIHBIX SIBICHUN
MyTEM SKCIIEPUMEHTA U PEUICHHS TPOTUBOPEUHI MEKIY HOBBIMH (haKTaMu
U TEOPETHYECKUMU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUH B PEIICHUU
HKOJIOTHYECKUX MPOOJIeM, a Takxke MpodsieM cOepeKeHHs] YPHEPreTUIECKUX
PECypCoOB, ChIPbsi, CO3AAaHUS HOBBIX TEXHOJIOTUN U MAaTEpUAJIOB.

B nane pemieHus 3agad BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIAU
OoOy4JaromMxcss MPUHATBIE OPOrpaMMOd N0 XUMHUM  TMOAXOABl K
ONPEIEIICHUIO COJEPkKAHUS U TMOCTPOEHUS MpeaMeTa MpPeayCcMaTpUBAIOT
(opMHUpOBaHNE YHUBEPCAJIBHBIX yU4E€OHBIX AEHCTBUN, HMMEIOLUX 0a30BOE
3HaYeHWE JJIi pa3IUYHbIX BHUJIOB JICATEIBHOCTH: PELIEHUS MpoOseM,
NOMCKa, aHamu3a | o0paboOTKM uWH(OpMAUU, HEOOXOAUMBIX IS
NPUOOPETEHUS ONBITA MPAKTUYECKON M UCCIEI0BATENBCKON IEATEIbHOCTH,
3aHMMAaIOUIEN BaKHOE MECTO B MO3HAHUH XUMUHU.

B npakTtuke npenogaBaHusi XUMHM KaK Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHMs, TaK U Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUs, NPHU
ONpENENCHUN  COAEP)KATEIBbHON  XapaKTepUCTUKU LEeJell  HU3yueHHUs
IpeaIMeTa HaIpaBiICHUEM [EPBOCTENEHHON 3HAYMMOCTH TPAJULUOHHO
npuszHaéTcs (HOPMHUPOBAHHE OCHOB XHMMHUYECKOM HAyKH Kak o0JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, MPAKTHYECKOW IEATEIbHOCTH YEJIOBEKA U
KAaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C METOONYECKOW TOUYKHU
3peHHs TaKOM TMOAXOJ K ONpPENeNICHUIO Lelied HW3y4YeHUs MpeameTa
SBJISIETCS BIIOJIHE OMPABJAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TIJIABHBIMH LEISIMA H3Y4YEHUS
npeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) saBisroTCS:

e (opMHUpOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUW KaK Ba)KHEUIIIEH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOW KApTHUHBI MHpPA, B OCHOBE
KOTOPOH JiexkKaT KIIOUEBbIC MOHATHS, (yHIaAMEHTAIbHBIC 3aKOHBI U
TEOPUH XUMHUH, OCBOEHUE SI3bIKa HAyKH, YCBOECHUE M IOHUMaHUE
CYITHOCTH  JIOCTYNHBIX  OO0OOIIEHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIIEHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue M pa3BUTHE MNPEACTABICHUI O HAYYHBIX METOAAX
MO3HAHMUS BELIECTB W XUMHUYECKUX PEaKIMid, HEOOXOAUMBIX st
npuoOpeTeHNs] YMEHUNl OpHEHTHUPOBATHCS B MHpE BEIIECTB U



XUMUYECKUX  SIBJICHUM, MMEIOIUMX MECTO B MpUpoJe, B
MPaKTUYECKON U TOBCEHEBHOM JKU3HU;

e pa3BUTHE YMEHUWA H CHOCOOOB JAESATEIBHOCTH, CBSI3AHHBIX C
HAOMIOCHNEM W OOBSCHEHWEM XHMHYECKOTO HKCIIEPUMEHTA,
cOOJTI0/IeHUEM TTpaBuil 0€30MaCHOT0 0OpaIeHus C BEIECTBAMHU.

Hapsiny ¢ »Tum, conepkarelibHas XapaKTEpUCTUKA Lielied U 3ajad
U3Yy4YEeHUs IIPeIMETa B MPOTrpaMMe 10 XUMHUH YTOUHEHA U CKOPPEKTUPOBaHa
B COOTBETCTBUM C HOBBIMH NMPHUOPUTETAMHU B CHUCTEME CPEAHEr0 OOIIEro
oOpazoBanus. CerogHs B MpENoOJIaBaHUM XUMHUU B OOJbIIEH CTENEHU
OTHAETCS  NPEANOYTECHHE MPAKTUYECKOM  KOMIIOHEHTE  COAEp KaHUs
oOy4eHus, OpPUEHTHUPOBAHHOM Ha MOJITOTOBKY BBIITYCKHUKA
00111e00pa30BaTEIbHON OpraHU3alliy, BIAJCIONIET0 HE HA0OPOM 3HAHUM, a
(YHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHSIMU
aKTUBHOTO TIOJyYEHUS 3HAHWW W MPUMEHECHHS X B PCATbHOW KU3HU JJIS
peleHust IPaKTUYECKUX 3ajad.

B cBsizu ¢ 3TUM TIpH U3yUEHUHU TMpeaMeTa « XUMHUS» TOMUHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

afganTanus o0yJarouuxcsi K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, GOPMUPOBAHUE WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHSATHIO
I'PaMOTHBIX PENICHUH B KOHKPETHBIX JKH3HEHHBIX CHTYAIUsX, CBSI3aHHBIX C
BCIIIECTBAMH M UX IPUMCHCHHUEM;

dbopmupoBaHUe y OOYYaIOIIMXCSI KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIUM), HMMEIONIMX YHUBEPCAIbHOE 3HAYEHWE I Pa3IUYHBIX
BUJIOB JICSITEIBHOCTU: PEIIeHus MmpoOiieM, Moucka, aHamuza u o0paboTKH
uH(popMaIuu, HEOOXOAUMBIX MJI MPUOOPETEHHUsS OIbITa JEATeIbHOCTH,
KOTOpasi 3aHUMAET BaAXHOE MECTO B ITO3HAHUU XUMUH, a TAKXKE JJIs OLICHKU
C TIO3UIIUNA DKOJIOTHUECKOW OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOAHYIO CPEAY;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTyaJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTEIIHHO
npruoOpeTaTh HOBBIC 3HAHUS 110 XHMHH B COOTBETCTBUHU C JKU3HCHHBIMH
NOTPEOHOCTSIMU,  HUCIOJIb30BaTh ~ COBPEMEHHBIE  MH(POPMAIMOHHBIC
TEXHOJIOTUM JIsI TIOMCKA W aHaiM3a Y4YeOHOW W HAyYHO-TIOMYJISIPHOMN
uH(OpMAIUU XUMHYECKOTO COJEPKaHUS;



dbopMHpoBaHHE W pa3BUTHE Yy OOYYaIOIIUXCS AacCOLMATUBHOTO U
JIOTUYECKOTO MBIILICHUS, HaO0JII0AaTEeNIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpPbI€ OCOOCHHO HEOOXOAUMBI, B YAaCTHOCTH, IMpHU
TUTAHUPOBAHUU U TIPOBEJCHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcsi yOexJAEHHOCTH B TyMaHUCTHYECKOU
HaIpPaBJICHHOCTH XWUMHH, €€ BaXKHOM pOJM B PEHICHUH TJI0OATBbHBIX
npobiem paIMOHAILHOTO MPUPOAOIIOIH30BAHNUS, MOTOJTHEHUS
DPHEPreTHUECKUX PECypCOB M COXpPAaHEHHUS MPUPOJHOTO pPaBHOBECHS,
OCO3HAHMSI HEOOXOAMMOCTU OEpPEXKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3IOpPOBBIO, a TaK)K€ MPUOOPETEHMs OMbITAa MCIOJIb30BAHUS IOJYYEHHBIX
3HAHWM N7 IPUHSATUS TPAMOTHBIX PENICHUN B CUTYyallUsiX, CBSI3aHHBIX C
XUMHYECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero o0mero oopa3oBaHus MpeAMET « XUMUS
0a30BOT0 ypOBHSI BXOAMT B COCTaB IpeaMeTHOW oOnactu «EcTecTBeHHO-
HAyYHBIE MTPEIMETHD.

OO1ee ynciio 4acoB, OTBEAEHHBIX IS U3YUEHHUS] XUMHH, Ha 0a30BOM
YpOBHE cpeaHero obiero oopa3zoBanusi, coctasiisier 68 yacos: B 10 kiacce
— 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Heziel0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMer opraHM4yecKol XUMHUHU: €€ BO3HHMKHOBEHHE, Pa3BUTHE H
3HAYEHUE B MOJYYEHUU HOBBIX BEUIECTB U MaTepHasioB. Teopusi cTpoeHUs
oprannueckux coennHeHuil A. M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrpykTypHble (OpPMYJIbl OPraHMYECKUX BELIECTB. ['OMOIOTHs, U30MEpPUSL.
XHAMHYECKasi CBA3b B OPraHUYECKUX COCOUHEHUAX — OJUHApHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o0  KIacCU(PUKAUUA  OPraHUYECKUX  BEILECTB.
HomeHnknaTtypa OpraHM4ecKMX COEIUWHEHUN (CHCTeMaThyeckKas) H
TPUBHAJIbHBIE  HA3BaHUS  BAXKHEWIIMX  NPEACTABUTENEH  KIIACCOB
OpPraHUYECKHUX BEIECTB.

OKCNEepUMEHTAIbHBIE ~ METOJIbl ~ M3YyYEHHs]  BEIIECTB U HUX
NpEBPAILCHUI: O3HAKOMJIEHHE C O0O0pa3llaMu OpPraHMYEeCKUX BEIIECTB H
MaTepuaJlaMM Ha MX OCHOBE, MOJEJIMPOBAHME MOJIEKYJ OpraHU4YEeCKUX
BEIIECTB, HAOJIOJEHHE U OMNHCAHHUE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBpPALICHUIO OPraHMYECKUX BELIECTB NpH HarpeBaHUM (IUIaBJICHHE,
oOyTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psi. MeTaH U 3TaH —
OpoCTeiile TNPEACTaBUTENN alKaHOB: (PU3NYECKUE U XMMHYECKUE
CBOMCTBa (peakuuu 3aMeIleHUS U TOpPEHHUs), HAXOXKIACHUE B MPUPOE,
MOJIyYeHHUE U PUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKUUA psAl. OTUIEH WU
OPONWIEH — TMPOCTEHIINE MPEeICTaBUTENN aJIKEHOB: (HU3UYECKHEe U
XUMHUYECKUE CBOWCTBA (pEAaKUUU TUAPUPOBAHUS, TAJIOT€HUPOBAHUS,
rUpaTalyy, OKUCICHHS U MOJIUMEPHU3AINH ), TOJyYEeHNUE U TPUMEHEHUE.

Ankaauensl: OyrtagueH-1,3 wu wmetunOyramuen-1,3: crpoeHue,
BAKHEHIINE  XMMHYECKHE  CBOWMCTBAa  (peakiusi  MOJHUMEPHU3ALINHN).
[TomyyeHre CUHTETHUECKOTO KayuyyKa U PE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psii.
AnernneH — OpOCTEHIIMH NPEACTAaBUTENb AJKHMHOB: COCTaB, CTPOCHUE,
dusznueckue M XUMHYECKHE CBOWCTBAa (peakUuMud TUAPUPOBAHUA,
raJIOr€HUPOBAHMS, TUAPATALIMH, TOPEHUS ), TIOJYyYEHHE U IPUMEHEHNE.

Apensl. benzon: coctaB, cTpoeHue, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa (peakUuu TaJOr€HUPOBAHMS U HUTPOBAHUS), IOJyYEHUE U
npuMeHeHue. Toanyon: cocmas, cmpoenue, @usuueckue u XumuyecKue
ceoticmea (peakyuu 2an02€HUPOBAHUS U HUMPOBAHUS), NOTYYeHUue U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckass CBS3b MEXKIY
YTJIEBOAOPOJAAMH, IPUHAUICKAIIMMU K Pa3JIUIHBIM KJIACCAM.

[IpupogHple MCTOYHUKHM  yriaeBoAoponoB. [IpuponmHbeii ra3 w
nonytHele He(pTaHble ra3pl. Hedth u €€ mnpoucxoxaenue. CrnocoOsbl
nepepadboTKu HeTH: MEPETOHKA, KPEKHHT (TepMUYECKU,
KaTanuTudyeckui), mnupoiau3. Ilponyktel mnepepaboTku HedTH, UX
IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib v MpoIyKThl
ero nepepadoTKu.

OKCIEepUMEHTAIbHBIE ~ METOJbl ~ M3yYEHHs  BEIIECTB U HX
NpEeBpalllCHU: O3HAKOMJIEHHE C OOpasllaMHu IIJJaCTMAcC, KaydyyKoOB H
pe3unsbl, kowiekuuu «Hedts» u «Yroab», MoOAETMpPOBAHUE MOJEKYII
YIJIEBOAOPOJOB W TAJOr€HONPOU3BOAHBIX, MPOBEACHUE IPAKTUYECKOU
paboThI: MOJyYEHHUE FTUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncienusi 1o ypaBHEHUIO XUMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOIYKTA PEAKIUHU 10 U3BECTHBIM
macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 HCXOIHBIX BEUIECTB WU
MPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OQHOATOMHBIE CIIUPTHI. METaHOJI M 3TaHOJ: CTPOCHHE,
duznyeckue U XMMHYECKHUE CBOMCTBA (peaklUy C aKTUBHBIMU METaJUIaMHU,
raJIor€HOBOJOPOAaMH, TOPEHUE), TPUMEHEHUE. BOIOPOHBIE CBA3U MEXKIY
MOJIEKYJIaMUd CIUPTOB. JleficTBUEe MeTaHONa M STaHOJIa HAa OpPraHU3M
YeJI0BeKa.

MHOroaToMHbl€ CHUPTHL. OJTUJIEHIJIMKOIb W TJIMIEPHUH: CTPOCHHE,
duznyeckue U XMMUYECKHE CBOMCTBAa (B3aMMOACHUCTBHUE CO IIEIOYHBIMU




MeTaJlaMH, KaUeCTBEHHAs! peakliisd Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue
Ha OpraHu3M 4yesjoBeKka. [ [puMeHeHne rmuuepruaa U 3TUIICHTJIUKOJIS.

®deHon: cTpoeHHe MOJEKYJbI, GU3NYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne GpeHomna.

Anpnerunipl U Kemonwvl. DopManbaeruy, alneTalbJCTUI: CTPOCHUE,
buznueckue W XUMUYECKHE CBOMCTBAa (pEakluu  OKHUCICHUS W
BOCCTaHOBJICHUSI, KAYECTBEHHBIE PEAKIINH), MOTYyYECHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeenbHbIe KapOOHOBBIE KUCIOTH. MypaBbuHas U
YKCYCHasi KHUCJOTBI: CTpO€HHuE, (PU3UUYECKHEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, oOOmME Mg Kjlacca KHUCJIOT, peakius JTepuduKanun),
MoJyuyeHHe U npuMeHeHne. (CTeapuHOBas W OJICMHOBAas KHCIOTHI Kak
IPEACTABUTENN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ACHCTBHE.

CrnosxHble 3QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. I uaponu3
cloXHbIX 3pupoB. Kupsl. ['mpponus sxupoB. IIpumeHeHue KXupOB.
buoniornueckas posib )KUPOB.

VYraeBoawl: cocraB, Kiaccudukaius yrieBojaoB (MOHO-, AU- U
nonucaxapunbl). ['JoKo3a — TpocTeimmii MoHOcaxapui: OCOOEHHOCTHU
CTPOCHMSI ~ MOJIEKYJbl,  (U3NYECKMe W  XUMHUYECKHE  CBOMCTBa
(B3aumopeiicteue ¢ rumapokcuaom wmeau(Il), oxucieHwne amMMuadYHBIM
pactBopoM okcuaa cepebpa(l), BoccTaHoBIeHHE, OpOXKEHUE TITIOKO3bI),
HAXOXKJEHUE B MPUPOJE, IPUMEHEHUE, OUoornieckas poib. GOTOCHUHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u wnemnonio3a Kak HOpUpoAHble moiumepbl. CTpoeHue
KpaxMalia U 1eJuTiosio3bl. Ou3nyeckne 1 XMMHUYECKUE CBOMCTBA KpaxMalia
(Tuaponu3, KaueCTBEHHAs PeaKIHs C HOJIOM).

DOKCNEepUMEHTAIbHbIE ~ METOIbl  M3yYEHHs]  BEIIeCTB U UX
IIPEBPAILICHHIA: IIPOBE/ICHHUE, HaOJI0IeHIEe 17} ONMCAaHUE
JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIUU
OJIHOATOMHBIX COUPTOB (OKUcieHue »dtaHosa okcuaoM Menu(Il)),
MHOTOATOMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMLEPUHA C THUIPOKCUIOM
meau(ll)), anpaerugoB (OKHUCIEHHME aMMHUAYHBIM pPACTBOPOM OKCHIA
cepeodpa(l) u ruapokcugom meau(Il), B3anmopeicTBE Kpaxmala ¢ HOJIOM),
MPOBEICHUE TMPAKTHUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.



Pacuérurle 3amaun.

Brruncnenust mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEéMa,
KOJINYECTBA MCXOJHOr0 BEMIECTBA WJIM MPOJYKTAa PEAKIMHU MO M3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 HCXOAHBIX BEILECTB WU
MIPOJTYKTOB PEAKIIHH ).

A30TcoJieprKallie OpraHM4eCKUue COCTMHEHUS.

AMHWHOKHCIIOTBI KakK aM{pOTepHbIE OpPraHUYECKHE COCIUHCHUSI.
dusznyeckue W XHUMHYECKHE CBOWCTBA AMHUHOKHUCIOT (HA TIpUMepe
rIUIUHA). bronornyeckoe 3HaYeHUEe aMUHOKHUCIIOT. [lenTuab.

benku kak NOpUPOAHBIE  BBICOKOMOJICKYJISIPHBIE  COECIWHEHUS.
[lepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa O€NKOB. XHUMHUYECKHE
CBOMCTBa OEJKOB: THUIPOJIU3, JIEHATypalus, KaueCTBEHHbIE pPEaKIMU Ha
OCJIKH.

OKCHEPUMEHTAJIbHBIE ~ METOJAbl  WM3Yy4YEHUsS  BEIIECTB M UX
MpeBpalleHuii: HAOMIOJACHNE W OINHCAHHE JEMOHCTPAIMOHHBIX OIIBITOB:
JieHaTypalys OCJIKOB MPHU HarpeBaHUH, IBETHBIC PEaKITUU OCIIKOB.

BbicokomoJieKyIsIpHBbIE COeTUHEHMSI

OCHOBHBIC TOHSTHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI:
MOHOMEp, TIOJUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINH,
cpenHsas ~ MojekyJspHas ~ Macca.  OCHOBHbIE  METOABI  CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COCIMHCHUH — MOJIUMEPU3ALIUS u
MMOJIMKOHICHCAIHS.

OKCHEPUMEHTAJbHBIE ~ METOJAbl ~ WM3YyYEHUsS  BEIIECTB M UX
MpeBpaIIeHU: 03HAKOMJICHHE ¢ 00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMAacC, Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXNpeaMETHBIX CBA3CH NPU U3YYEHUM OPraHUYECKOH
xumun B 10 Kiacce OCyIIeCTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIHX
€CTECTBCHHO-HAYYHbIX MOHATHM, TaK W MOHATHM,  SBIAIOLINXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue eCTeCTBEHHO-HAY4YHbIC TOHATHS: SIBJIEHHWE, HAy4HbId (DaKT,
rUIOTe3a,  3aKOH,  TEOpWs,  aHajdu3, CUHTE3,  KiaccuduKaiusi,
MIePUOANIHOCTD, HAOIFOACHUE, U3MEPEHHUE, IKCIICPUMEHT, MOJICIIMPOBAHHUE.



®dusnka: MaTepus, SHEpPrus, Macca, aTOM, D3JICKTPOH, MOJICKYIa,
DHEPreTUYCCKUIA YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOEC COCTOSIHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B
opranu3me, (GOTOCHHTE3, OHOJIOTMYECKH AaKTHBHBIE BelecTBa (OenKH,
YTJICBOJIBI, KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpasibl, TOPHBIC TOPOJBI, TOJE3HBIE HCKOIAcMBbIC,
TOTUTHBO, PECYPCHI.

TeXHONOTHS: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIIMOHATILHOTO MTUTAHUS,
MOIOIIIME CPEJACTBA, JICKAPCTBEHHbIE W KOCMETHYECKHE IIperaparThl,
MaTepHualbl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUMN 3JIEMEHT. ATOM. flnpo atoma, U30TONBI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYEeCKUEe YPOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTANH, S-,
p-, d- aemenThl. OCOOCHHOCTH PACIIPECIICHUS SJICKTPOHOB MO0 OPOUTAIISIM
B aroMax »JJIEMEHTOB IMEPBBIX YETBIPEX NEPUOAOB. IEKTPOHHAs
KOH(UTypaIusi aTOMOB.

[Tepuponnueckuit 3akoH u Ilepuoanyeckass cucremMa XHUMHUYECKHAX
snemeHnToB J[. M. Menneneea. CBs3p MNEPUOAMYECKOTO 3aKOHA U
ITepuoauueckoit cucrembl xumMudeckux siemeHToB . Y. MenneneeBa ¢
COBPEMEHHOW TEOpHEH CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKHUX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIO0KHBIX
BEIIECTB MO TPyIIaM U MEpUoJiaM. 3JHAYEHUE MEPUOJANYECKOTO 3aKOHA B
pPa3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XMMHYECKas CBsI3b. BUIbI XMMHUUYECKOW CBSI3U
(KOBaJICHTHas HEMOJIApHAsT W TMOJSpHasi, WOHHAs, METa/IMYecKas).
Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHONM XUMHUYECKOW CBSI3U (OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIH ). Bonoponnas CBS3b. BanenTHOCTS.
DnekTpooTpuuareabHoCcTh. (CTeneHb OKucieHus. oHbI: KaTHOHBI U
AHHUOHBL.



BemiecTtBa MOJIEKYJIPHOTO M HEMOJEKYISIPHOTO CTPOEHUA. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCUMOCTB CBOMCTBA BELIECTB OT THIIA KPUCTAIMYECKON PEIIETKH.

[loHATHE O AMCHEPCHBIX CUCTEMax. VICTMHHBIE W KOJUIOMIHBIE
pacTtBOpbl. MaccoBast 107151 BEIIECTBA B PACTBOPE.

Knaccudukanusa Heopranmveckux coeauHeHuil. Homenknartypa
HEOPraHUYECKUX BEIIECTB. | eHeTHYEeCKas CBSI3b HEOPraHNYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass peakuusd. Krnaccupukanuss XUMUYECKHX peakuuid B
HEOPraHWYECKOM M OpPraHUYEeCKOM XWMHH. 3aKOH COXPaHEHUS MAaccChl
BEILIECTB, 3aKOH COXPAHEHUS WU IPEBPALICHUSA DHEPIUU NPU XUMHUYECKHUX
pEeaKIusX.

CKopoCTh peakiuu, €€ 3aBUCHMOCTh OT pa3jiu4HbIX (PAKTOpPOB.
OOpatumble peakuu. XUMUYECKOe paBHOBecHe. DaKTOPhI, BIAUSIONINE HA
COCTOsIHME XUMUYecKoro paBHosecus. [Ipunuun Jle [larense.

Onextponutuyeckass  auccouuanuss.  CunbHble U cila0ble
anekTponuThl. Cpena BOJHBIX PACTBOPOB BELIECTB: KHCIAs, HEUTpaAJbHAas,
HIEI0YHAas.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCHEpUMEHTAIBHBIE ~ METOJIbl ~ HM3yYEHHs  BEIIECTB U MX
npeBpalleHuii:  aeMoHctpauus —Tabmuy  «llepuoguyeckas  cuctema
xuMmuyeckux oanemeHtoB JI. WM. MenzaeneeBay, H3ydyeHHE MOJEIEH
KPUCTAJUIMYECKUX PEMIETOK, HAOIIOJEHUE U ONUCAHUE IEMOHCTPAIMOHHBIX
U 71a00paTOpHBIX ONBITOB (pa3jiokeHHWE MEepoKCcHIa BOAOpoOJa B
IIPUCYTCTBUM KaTaau3aTopa, ONPENEIICHUE CPeIbl PACTBOPOB BELIECTB C
MOMOIIBI0O YHUBEPCATBLHOIO HWHIWKATOpA, PEAKIMU HOHHOTO OOMEHaA),
MPOBEICHUE NPAKTUUECKON padoThl «BiusHue paziuyHbIX (PaKTOpoB Ha
CKOPOCTb XMMUYECKOU PEAKLIUN.

PacuérHble 3anaumn.

PacuéTel 1o ypaBHEHHAM XUMHYECKHX pEaKIUi, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACYETHI, pACUETBI C HCHOJb30BAHUEM IOHATHSA
«MaccoBast 10J151 BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxenue HemeTamnoB B Ilepumoguueckoil cucrteme
xummudeckux siemeHToB J[. M. MengeneeBa U OCOOEHHOCTH CTPOEHUS



aToMOoB. PU3HYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha
npuMepe Kuciopoaa, cepol, hocdopa u yriepona).

XHWMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (TajOreHOB, CEPBI,
azota, ¢ocdopa, yriepoma W KPEeMHHUS) U HUX COCAMHEHHUH (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSAUHEHUN ).

[IpumeHeHne BaXKHEUIIINX HEMETAIIIOB M UX COCUHEHUM.

Meramnel.  [lonoxenne wmerauioB B Ilepuommueckon cucreme
xumuueckux anemeHToB JI. M. MenneneeBa. OCOOCHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTajuioB. O0mMe pu3nyeckre CBOMCTBA
MeTauioB. CIUTaBbl METAJUIOB. DJEKTPOXUMHUUYECKUM psii HANPSOKCHUN
METaJIOB.

XUMUYECKHE CBOWCTBA BaXKHEHIIUX METAJUIOB (HATpUi, Kaiaui,
KaJIbI[UH, Mar"Hui, aJlOMUHUM, IMHK, XpOM, >Kele30, MeIb) M HuX
COCIMHEHNMH.

OO6mue crmocoObl MOJy4YeHUss MeTauioB. [IpuMeHeHHe MeTauioB B
OBITY M TEXHUKE.

OKCMEpUMEHTaIbHbIE ~ METOABl  WU3YUYECHHUS  BEIIECTB U UX
MpEeBpaIlEHU: HM3yUYeHHE KOJUIEKIMU «MeTaulbl U CIUIaBb», 00pa3lioB
HEMETAJJIOB, pEIICHUE OKCICPUMEHTAIbHBIX 3a7ay, HaONIoACHUEe |
OMHMCaHNE JIEMOHCTPAIIMOHHBIX 1 JJA0OPATOPHBIX OIBITOB (B3aUMOICHCTBUE
TUAPOKCHUA aTIOMUHUS C paCTBOPAMHU KHUCJIOT W IIeJIoYed, KaueCTBEHHbIC
peaKIuy Ha KaTUOHBI METAJLJIOB).

Pacuérnbie 3anauu.

Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJIHOTO M3 Y4YaCTBYIOUIUX B
peakiuyu BeIeCTB, pacy€Thl Macchl (00BEMA, KOJUYECTBA BEIECTBA)
MPOJYKTOB PEAKIIMH, €CJIU OHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xumuu B oOecreueHUH SKOJOTUYECKOW, JHEPTeTUUECKOU H
MUIIEBON 0e30mMacHOCTH, pa3BUTHH MeAWIUHBL. [loHATHE O Hay4YHBIX
METOJIaX TO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIUi.

[IpencraBienuss 006 OONIMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MUpE BEIIECTB U MaTEPHAJIOB: BAKHEUIIIME CTPOUTEIbHbBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepuaybl, KPACKH, CTEKIIO, KEpaMHKa,



MaTrepuasibl [ JJIEKTPOHUKH, HAHOMATEpHUANIbl, OPraHUYECKUE W
MUHEpaIbHbIC YI0OPEHHUS.

XuMHsT W 3I0POBbE  YEJIOBEKAa: IpaBWia  MCIOJb30BAHUS
JIEKapCTBEHHBIX IMpernapaToB, TMpaBuia O€30MacHOr0 HKCIOJIb30BAHUSA
npenapaToB ObITOBOM XMMHH B TIOBCETHEBHOM YKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeIMETHBIX CBSI3eM MpU H3YyYEHUH OOmel u
HEOpraHndeckorn xumuu B 11  Kmacce  OCymIecTBIsieTCS  4epe3
UCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHHI, Tak W
MOHATUN, SBJBSIIOIIMXCS CUCTEMHBIMU I OTHCIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: HAY4YHBIH (hakT, THUIOTE3a,
3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiaccupUKalusi, MEePUOJAUIHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: wmarepus, 3JHEpPrus, macca, aroM, »JJEKTPOH, IIPOTOH,
HEUTPOH, HOH, HW30TOIN, PaJAUOAKTUBHOCTb, MOJIEKYJId, SHEPreTUYECKUU
YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHO€ COCTOSHUE BEUIECTBA,
(dbu3nYecKre BETUYUHBI U €AMHUIIBI UX U3MEPEHMUS, CKOPOCTh.

buonorus: knetka, opraHusM, JKocuctema, oOuocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHBIE MOPOJbI, IMOJE3HBIC HCKOMAeMEbIE,
TOIUJIMBO, PECYPCHL.

TexHomorusi:  XMMUYECKass  MPOMBIIUICHHOCTh,  METAJLTYypPTHS,
MPOM3BOACTBO  CTPOUTENBHBIX  MAaTEPUAJIOB,  CEJIbCKOXO3IMCTBEHHOE

IIpOnU3BOACTBO, mumeBas IMPOMBIINIJICHHOCTD, (bapMaI_[eBTHLIeCKaﬂ
IMPOMBINIJICHHOCTD, IIPONU3BOACTBO KOCMCTHYCCKUX ImperaapaTtos,
IMPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpHuaoB, OJICKTPOHHAsA

IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMDBI 110
XM HA BA3OBOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMUCS POTPaMM CpeiHero o01ero oopa3oBanus (JIMUHOCTHBIM,
METANpPEIMETHBIM U IpeAMETHbIM). HaydHO-METOAMYECKONH OCHOBOM IJIA
pa3pabOTKK TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUSI MPOTpaMM CPEIHEro
o0111ero oOpa3oBaHus SABJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOXO.

B cooTBeTcTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOAXOAOM B
CTPYKTYpE€ JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS IpeamMeTa «XHUMHS» Ha
YpPOBHE CpeAHero oOIero oOpa30BaHHWS  BBIJCICHBI  CIICAYIOIIHE
COCTABJISIOIINE:

OCO3HaHUE oOy4JaronmMmMucs POCCUICKOMN I'PaKTaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSITEIbLHOCTU U
CaMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHHM JTMYHOCTU Ha
OCHOBE KJIFOYEBBIX LIEHHOCTEH M UCTOPUYECKHUX TpaaULIMi 0a30BOW HayKd
XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B
CBOEH JEATENbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MIPUCYIIIUMU
[ETTOCTHOM CUCTEME XUMHYECKOT0 00pa30BaHMUS;

HaJIMYKUE MPABOCO3HAHUS DKOJOTUYECKON KYJIBTYPhl M CIOCOOHOCTU
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIuyHOCTHBIE  pe3yJbTaTbl  OCBOEHUS  mIpeameTa  «XUMUSD»
JIOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCIIUTATENIBHOW NESITEIHHOCTH B
COOTBETCTBHUM C TyMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU M HJ€IaMU POCCHUMCKOTO TPaKIAHCKOTO
oOIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMHU W TIPABUJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMM ~ TIpOIIECCaM  CaMOITO3HAHUS, CaMOpPa3BUTHS U
HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS NpPEAMETa «XUMHS» OTPaKarOT
cOPMHPOBAHHOCTh  OMNbBITA  [MO3HABATEIBHOW W MPAKTHYECKOU



JEATEIBHOCTH OOYYalolIUXCs MO peau3alliid TMPUHATBIX B OOIIECTBE
IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHWS OOYYaIOMHUMHCS CBOMX KOHCTHTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MIPABOIIOPSIKY;

MPEJICTABICHUS O COMAIBHBIX HOPMaxX U MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBLHOCTH MPHU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M TI03HABATEIbHBIX 3ajady,
BBINIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPCHHSI, JIOTUKY H
apryMeHTBhl JIpyTMX TpU aHAIU3€ PaA3IMYHBIX BHAOB  y4uyeOHOMU
JICATEIILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA

[IEHHOCTHOT'O OTHOIIEHHUSI K UCTOPUUYECKOMY M HAYYHOMY HACJICIIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUS K TMPOIECCYy TBOpUECTBA B 00JIACTM TEOpUU U
MPAKTUYECKOTO MPUMEHEHUS XHMHUH, OCO3HAHHS TOTO, YTO HOCTHUKECHUS
HAyKH €CTh pEe3yJbTaT JUIMTCIBbHBIX HAOJIIOJCHHUH, KPOMOTIMBBIX
AKCIEPUMEHTAIBHBIX ITOUCKOB, IIOCTOSSHHOTO TPYAa YYEHBIX U TPAKTUKOB;

MHTEPECA U O3HABATEIIbHBIX MOTUBOB B MTOJYYEHUHU U TIOCIECAYIOIIEM
aHanuze UH(POpMAIMU O TIEPEJOBBIX JOCTHXKEHHUSX COBPEMEHHOMU
OTE€UYCCTBECHHOMN XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS,

CIIOCOOHOCTH OIICHWBAaTh CHUTYallMHM, CBSI3aHHBIE C XUMHUYECKUMHU
ABJICHUSIMH, W TIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOPTbHO-HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTH OLIEHUBATh CBOE TMOBEICHUE W IIOCTYIIKA CBOHUX
TOBApHUILEH C MO3UIHAN HPABCTBCHHBIX W IMPABOBBIX HOPM M OCO3HAHUE
TOCJIEACTBUU 3TUX MTOCTYMKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEH 370poBOro m Oe3omacHoro obpasza KW3HH,
HEOOXOJMMOCTA  OTBETCTBEHHOTO  OTHOIICHHS K  COOCTBEHHOMY
(bU3UYIECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOJII0ICHUS TTPaBJI 0€30MMaCHOTO 00paIlleHHS C BEIIeCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEILHOCTH;

MOHUMAaHUS IIEHHOCTH TPaBUJ WHANBUIAYAJIBHOTO U KOJIJICKTUBHOTO
0€30macHOT0 TOBEJACHUSI B CUTYyAIUSIX, YTPOXKAIOIINX 30POBBIO M KU3HH
JIIOJIEH;

OCO3HAHMWS TIOCIEJACTBUA M  HENPUATHUS BPEIHBIX MPUBBIYEK
(yrnotpe06aeHus ajJKoroJisi, HAPKOTUKOB, KypeHHSI );

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMITETEHTHOCTH B Y4€OHO-HCCIICIOBATEIIbCKOM
JeSATEILHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W JIPYTrUX BHJIAX
NEeSTeIbHOCTH;

YCTAaHOBKHA Ha aKTHMBHOE yYacTHE B PEIICHUHU IMPAKTHUECKHX 3a7ad
COIMAJIBHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YUYCHHIO PO ECCUil pa3TuIHOro poa,
B TOM YHCJI€ HA OCHOBE NIPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TpYyHdy, JIOIAM TpyJda U pe3yjbTaTaM TpPYJIOBOM
NEeSATEeTLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY WHAMBHUAYATBLHON TPacKTOPHH
oOpazoBanus, Oyaymed mnpodeccud ¢ pealn3allid  COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUH, THTEPECOB U MOTPEOHOCTEHN 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

DKOJIOTHYECKH  IIEJICCOO0PA3HOTO OTHOIICHUS K TPHpPOJaE, Kak
WMCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAHUSI TJIO0AJTBHOTO XapakTepa JKOJOTHYECKUX MpooieM,
BIUSHUS DKOHOMHYECKHX TIPOIECCOB HA COCTOSHHE NPHPOJAHONW W
COLMAJIbHOMN CpElIbl;

OCO3HAHMS HEOOXOIUMOCTH MCTIOIB30BAHUS JOCTHKCHUM XUMUU IS
pEIIeHHS BOMPOCOB PAIMOHATILHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCAIIMX BPEH OKPYKArOLIEH
NPUPOAHOM  Cpele, YMEHHs  IPOTHO3UPOBATh  HEOJArONMPHUSTHBIC
DKOJIOTUYECKUE  MOCJIEACTBUS  IPEANPUHUMAEMBIX  JEUCTBUH U
MpeIoTBpaIiaTh ux;

HAJIUYMST PAa3BUTOTO JKOJOTHYECKOTO MBINIJICHUS, IKOJIOTHIECKOM
KYJbTYPBI, ONbITA IEATEIbHOCTH YKOJIOTMYECKON HAMPaBIEHHOCTH, YMEHHUS



PYKOBOJICTBOBaTbCSI MMH B [O3HABaTEIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHON TPaKTUKE, CIIOCOOHOCTU UM YMEHHS aKTUBHO MPOTHBOCTOSTH
uaeonI0run xemopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTHU MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CreUu(PUKN XMMHUHM KaK HAayKH, OCO3HaHUsA €€ poJii B
dbopMUpOBAaHUM  PAIMOHAIBLHOIO  HAYYHOTO  MBIIUICHUS, CO3JaHUU
LEJIOCTHOTO TPEJCTaBICHU 00 OKpYKAIIIeM MHpPE KaK O €JIUHCTBE
NpUPOJBl U 4YEJIOBEKAa, B IMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHnu npodsieM COXpaHEeHUsI PUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH Uil COBPEMEHHOM
IMBWIN3ALMK: B €€ TYMaHUCTUUYECKON HAIMPABICHHOCTH U BaXKHOU pOJU B
CO3/JaHUM HOBOM 0a3bl MATEpUAIBHOM KYJIbTYPhI, PEIICHUU TI00aTBHBIX
npo0jeM  yCTOMYMBOTO  pPa3BUTHUA  YEJIOBEYECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM U SKOJOTUYECKONM O€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00€CIEUYEHNN YCIOBUM YCIEUIHOTO TPpyAa U 3KOJOTUYECKH
KOM(OPTHOM KU3HU KaXkI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTU: TIOHUMAHUS CYLIIHOCTU METOJIOB
MO3HAHHUSA, HCIOJB3YEeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
MCIIOJIB30BaTh MOJIydaeMble 3HAHUS ISl aHaIu3a U OOBSICHEHUS SIBJICHUMN
OKPY’KAIOIIEr0 MUPA U MPOUCXOSIINX B HEM U3MEHEHUMN, YMEHUS JeiaTh
000CHOBaHHBIC 3aKITIOYEHHS] HA OCHOBE HAY4YHBIX ()aKTOB U HMMEIOLIUXCS
JAHHBIX C IEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUS
JUISL pEIIeHUs TPOOJIeM B peasIbHBIX KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO H
caMm000pa30BaHUI0, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHHWM MO XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B  pa3iduuHbIX  cdepax
poeCCUOHATIBHON JIeATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATDBI

MeranpenMeTHble  pe3yibTaTbl OCBOCHHUS Y4ye€OHOro mpeaMera
«XUMHS» HA YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOUYAIOT:



3HaUUMbIe I8 (OPMHUPOBAHUS MHPOBO33PEHUS] OOyHaArOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIlleHAay4YHble  IOHSTHS,
OTpaXKarolue IIEJIOCTHOCTh HAYYHOW KApTHHBI MHUpA U CHEU(UKY
METOJI0OB TO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPrus, SBJICHHE, IMPOILIECC, CHUCTEMa, Hay4yHBIM (QaxT,
MPUHLNI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIE y4eOHbIE NEUCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKATUBHBIE, PEryJIATHUBHBIE), oOecreuuBatone GHopMupoBaHUe
GyHKIHMOHATBPHOM ~ TPAaMOTHOCTH M COIMAJIBHOM  KOMIIETCHIIMH
oOydJarommxcs;

CIIOCOOHOCTD oOy4arommxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeranpenMeTHbIE pEe3yIabTaThl OTPAKAIOT OBJIaJICHUE
YHUBEPCAIbHBIMA yUYE€OHBIMH T103HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU U
PEryJISATUBHBIMU JEHCTBUSMU.

OBjajieHne YHHBEPCAJILHBIMU Y4Ye€OHBIMH TMO3HABATEJIbHBIMHU
NEHCTBUAMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOATENbHO (OPMYIUPOBATh M aAKTyaJIM3UpPOBaTh MpPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LETU IEeATebHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTh PE3YyJbTaThl JEATEIIBHOCTH C MOCTaBJICHHBIMU
LEIISIMU;

UCIIOJIb30BaTh IPU OCBOEGHWUM 3HAHUW MPUEMBI  JIOTUYECKOTO
MBIIIICHUS — BBIJICIATh XapaKTepHbIE MPU3HAKU MOHITUH U yCTaHABJIMBATh
UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TOHSTUSA IS
O0OBSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHUU ISl KIacCU(UKAIIUU BEIIECTB H
XAMUYECKUX PEAKIINM;

yCTaHaBJIMBATh NMPUYNHHO-CJIEJCTBECHHBIC CBSI3U MEXKIY MU3ydacMbIMU
SABJICHUSIMU;



CTPOUTH JIOTUUECKHUE PACCYKJEHUs (MHIYKTUBHbBIC, I€TyKTUBHbIE, 110
aHAJIOTMM),  BBIABISATH  3aKOHOMEPHOCTH M MPOTUBOPEYUS B
paccMaTpPUBAEMBIX SBICHUSIX, (DOPMYITHUPOBATH BHIBOJBI U 3AKITIOUCHUS;

NPUMEHSTh B TIPOIECCE TIO3HAHUS, UCIOIb3YyEMbIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, MPeoOpa3oBbIBATH MOJICTbHBIC
MPEACTABICHUS] — XMMHUYECKHM 3HaK (CHMBOJI) AJIEMEHTa, XHMHUYECKas
dbopmyrna, ypaBHEHHE XHUMHUYECKOM pEaKIUW — MpPU PEUICHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHSITh Ha3BaHHbIC
MOJICIbHBIE TIPEACTABICHUS JJisl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAaMHM METOJIOB HAy4YHOTO TIIO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUN;

dbopmMynupoBaTh LEIM M 3aJauyd MCCIEJAOBaHUSA, MCIOJIb30BATh
MOCTAaBJICHHBIE M CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCH B
KaueCcTBE MHCTPYMEHTA [MO3HAHUS U OCHOBBI JIJI1 (POPMUPOBAHUS TUTIOTE3BI
M0 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

BJIaJICTh HaBBIKAMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MIPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAONIOAATH 3a
XOJIOM TIpOllecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3ylibTar,
dbopmynupoBaTh 000OIIEHUS M BBIBOJLI OTHOCHUTEJIBHO JIOCTOBEPHOCTHU
pe3yJabTAaTOB  MCCJICIOBAHUS, COCTaBIATh OOOCHOBAaHHBIA OTYET O
poJie’aHHoi padore;

npUOOpETaTh OMBIT YYCHUUECKOW HCCIIEIOBATEIBCKON M MPOEKTHOM
JEATEIIbHOCTH, MPOSIBIIATH CIIOCOOHOCTD u TOTOBHOCTh K
CaMOCTOSITETbHOMY TIOMCKY METOJIOB pEIICHHS TPaKTUUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MUCTOYHMKAX WH(POpManuu (HaydHO-
NONyJISIpHAst  JIUTEpATypa XUMHUYECKOTO  COJIEp)KaHUs, CIPABOYHbBIC
nocobusi, pecypchl IHTepHeTa), aHaIu3upoBaTh HHHOPMAIIUIO PA3TUIHBIX
BUJIOB U (DOPM TIPEACTABICHUS, KPUTHUYECKU OIEHUBATh €€ JIOCTOBEPHOCTD
Y HETIPOTUBOPEYUBOCTE;



bopMyIMpOBaTh 3aMpOChl U MPUMEHSATH Pa3IMYHbIE METOJbl IMpHU
noucke u oroope nHdopmauu, HeOOXOUMOM MIJisi BBINOJHEHUS Y4€OHBIX
3a71a4 ONPEAECIEHHOTO THUIIA;

prUoOpeTaTh OTIBIT WCIIOJIb30BaHUs UH(OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUN U PA3JIUYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTHUMAaNIbHYI0 (OpPMY Mpe/CTaBICHUS
uHpopmaruu (cxeMbl, TrpaduKd, IUarpaMMbl, TaOJWIBI, PUCYHKH U
Apyrue);

MCIIOJIb30BaTh HAYYHBIN S3bIK B Ka4ye€CTBE CPEIACTBA IpHU padoTe ¢
XUMHUYECKON MHGpOpMAIMEe: TPUMEHSATh MEXKIPEIMETHBIC (PU3UUECKUE U
MaTeMaTU4YeCKue) 3HaKu ¢ CUMBOJIBL, (opmyiibl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE
CpelICTBa HATJISAHOCTH.

OBaanenue YHHMBepPCAJIbHBIMH KOMMYHUKATUBHBIMH
NEeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMBI B XOJ€ AUaiora
W/WIA  JUCKYCCHM,  BBICKa3blBaTh  WOEH, (OpMyIHpoBaTh  CBOU
MPEJIOKEHHS] OTHOCUTEBHO BHITIOJIHEHUS PEJIOKEHHOM 3a1a4H;

BBICTYNaTh C  MPE3CHTAIlMe  pe3ylbTaToOB  MO3HABaTEILHOM
NEeATEIbHOCTH, TIOJYYEHHBIX CaMOCTOSITEIBHO MJIA COBMECTHO CO
CBEPCTHUKAMH  TPU  BBIIOJIHEHHH  XWMHYECKOTO  JKCIEPHMEHTA,
MPaKTUYECKOH PabOThl MO MCCIAEAOBAHUIO CBOMCTB HM3y4Ya€MbIX BEIIECTB,
peanu3anuu  y4yeOHOro mpoekra W (GOPMYJIMPOBATH BBIBOJBI 10
pe3ysbTaTaM IMPOBEAEHHBIX UCCIIENOBAHUN MyTEM COTJIACOBAHUS TIO3UITUI
B X0JIe 00CYyXAeHUsI 1 OOMEHA MHEHHUSIMH.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITEIIEHO MJIAaHUPOBATH u OCYIIECTBIISITh CBOIO
MO3HABATEIIbHYIO  JCATENBHOCTh, Ompenensss e 1enu | 3aJayu,
KOHTPOJUPOBaTh W 1O Mepe HEOOXOIUMOCTH  KOPPEKTHUPOBATH
npeajiaraéMblii  QJITOPUTM  JIEUCTBUM TpHU  BBIMOJHEHUU YUEOHBIX H
HCCIIeIOBATENIbCKUX 3aj1ay, BEIOMpaTh Haubosiee Y(PheKTUBHBIN CIIOCOO UX
pEIIeHHs C y4ETOM TMOTYUSHUSI HOBBIX 3HAHUHN O BEIIECTBAX U XUMUYECKUX
peaKIusx;



OCYHICCTBIIITL CaMOKOHTPOJIb CBOEH ACATCIBHOCTH Ha OCHOBC
caMoOaHaJ/In3a 1 CaMOOILCHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHbIE pe3ysbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI O XUMHUYECKOM COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIU XUMHUHU B MO3HAHUU SIBJICHUU
Opupoabl, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JTUYHOCTH, €&
(YyHKUMOHAIBHOM  IPaMOTHOCTH,  HEOOXOOUMON sl pEeIIeHUd
NPaKTUYECKUX 3a/ad U SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHUS K
CBOEMY 3/I0POBBIO ¥ IIPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMOM XUMHMUYECKUX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
0o0oJI0YKa aTroMa, MOJIEKyJla, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
XUMHUYECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTasi U COKpAILIEHHAs),
MOJIb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YIJIIEPOIHBIM CKEJeT,
byHKIMOHATBHAS TPYTIA, pauKall, ©30MEpHs, U30MEPhI, TOMOJIOTUUECKHMA
psAd, TOMOJIOTH, YIJIEBOAOPOHABI, KHCIOPOA M  a30TCOAEpIKalue
COEJIMHEHUS, MOHOMEp, NOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCMHEHMS); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHHUS
opraHnueckux BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHHsS MacChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMHUH;
MHUPOBO33pEHUYECKUE  3HAHMS, JIeXKalMe B  OCHOBE  IOHHUMAaHHUS
NPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBJIICHUU, (DAKTOIOTHUYECKHE
CBEIEHUSI O CBOMCTBaxX, COCTaBe, IIOJy4eHHMHM U  0e30macHOM
WCIIOJIb30BAaHUU  BAXHEHIIMX OPraHMYEeCKUX BEIECTB B OBITY U
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

cOPMHPOBAHHOCTh YMEHUU BBISIBJISATh XapakTEpHbIE MpPU3HAKU
MIOHSTUM, yCTaHaBJIMBATh ux B3aMMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIME TMOHATHS TpPU ONUCAHUU COCTaBa, CTPOCHUS H
MPEBPALIEHUN OPraHNYECKUX COCAUHECHUM;



c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUISL  COCTaBJIEHUSI MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEpPHYTOMH,
COKpalIéHHON) (GOopMyJT OPraHMYECKUX BEIIECTB U YPABHEHUN XUMHUECKUX
peakuuii, W3roTaBIMBaTh MOJEIH MOJEKYJI OPraHMYECKHX BEIIECTB JJIS
WUTIOCTPALIMUA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

cOPMHPOBAHHOCTh YMEHUW  yCTaHABIMBATh IPUHAJJICKHOCTh
U3YYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K
ONpeAeNEHHOMY KJIacCy/Tpymnne COeqUHEHUH (YIIIeBOIOPObl, KUCIOPO U
a30TCOJIepKAIUE COEAMHEHHS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS),
JaBaThb MM Ha3BaHusg 1o cucreMmaruyeckod Homenkinatype (IUPAC), a
TaKX€ TPUBOJUTH TPUBHUAIBHBIE HA3BAHUS OTACIBHBIX OPraHUYECKUX
BEIECTB (3TWJIEH, MPONWIEH, AaleTWICH, 3THJICHIJIMKOJb, TJIULEPHH,
denon, GopManpaerua, aneTalbIeru, MypaBbUHAs KHCIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsI KHUCJIOTa, CTEAPUHOBAsA KUCJIOTA, TIII0K03a, (PYKTO3a,
Kpaxmall, LeJUT0JI03a, TIIUIHIH);

C()OPMUPOBAHHOCTh YMEHUS ONPEAENATh BUJbl XUMUUYECKON CBSA3U B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHBIE U KPATHBIE);

cOPMHPOBAHHOCTh YMEHHSI TMPUMEHSTh MOJOXKEHUS  TEOPHUH
CTpoeHMsI opraHuueckux BeuiecTB A. M. BbyrtnepoBa g 00bACHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPH30BaTh COCTaB, CTPOCHHUE,
bu3nueckue M XUMHUYECKHME CBOMCTBA THUMNMYHBIX MPEACTABUTENEH
pa3MyYHBIX KJIACCOB OPraHMYeCKUX BeIIeCTB (MeTaH, 3TaH, 3TUJICH,
NpONMWJICH, aleTwIeH, OyraaueH-1,3, wmertunOyraaueH-1,3, OeH301,
METaHOJI, A3TaHOJ, ASTUICHIJMKOJIb, TIULUEPUH, (EHOJ, aleTaabAeTu/,
MypaBbUHAasi M YKCYCHasl KHCIIOTBI, TJIOKO3a, Kpaxmas, IeJJI0s03a,
AMUHOYKCYCHAsl KMCJIOTA), WJUTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKIY
HUMH YpPaBHEHHSMHM COOTBETCTBYIOIIMX XUMHUYECKHX PEaKUHi C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMHUPOBAHHOCTh yMEHUs XapaKTepHu30BaTh UCTOYHUKHU
YIIEBOAOPOJAHOTO ChIpbsi (He(Th, MPUPOIHBIM ra3, yroyb), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB NepepadoTKH;

COPMUPOBAHHOCTh ~ YMEHHH  MPOBOAUTH  BBIYMCIEHUS IO
XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO



BEIIECTBA WJIM TNPOJYKTAa pEaKIMH [0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHUH BIAJAECTh CUCTEMON 3HAHUN 00 OCHOBHBIX
METOJaX HAY4YHOTO MO3HAHMUS, UCIOJb3YEMbIX B XHMHH MPU H3YYCHUU
BEIIECTB U XUMUYECKUX SIBIICHUN (HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIMPOBAHUE), MCIIOJIB30BATh CHCTEMHbIC XUMHUYECKHUE 3HAHUS IS
MPUHATHS PEUICHUA B KOHKPETHBIX JKU3HEHHBIX CUTYalMsSX, CBA3aHHBIX C
BEIIIECTBAMU U UX MPUMECHECHUEM;

c()OPMHPOBAHHOCTh YMEHUU COONIOAaTh IMpaBUjia IMOJb30BAHUS
XUMHUYECKOMN MOCyA0i U 1a00paTOPHBIM 000pYJ0BAaHUEM, a TAKXKE MPaBUIIa
oOpalieHusi C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUAMH TIO
BBITIOJTHEHUIO JITAOOPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUMA
AKCHEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB IPU HarpeBaHUH,
MOJYYEHHE ATUJIEHA U W3YYEHHE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIUU
OpraHUYECKUX BEIECTB, JICHATypalus OEJIKOB MPU HArpeBaHWU, IIBETHHIC
peakiuu O€JIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKH OE€30MACHOCTH
npyu oOpalleHuH C BeElIeCTBAaMU U JIaDOPATOPHBIM O0OpPYAOBAHUEM,
MPEACTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (OpME 3amucH
ypaBHEHUN COOTBETCTBYIOIIMX PEAKIMH W (POpMYyIUpPOBATH BBHIBOJLI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTH yYMEHUM KPUTUYECKU aHAJIM3UPOBATH
XUMHUYECKYI0 HMH(POpPMALMIO, TOJYy4YaeMyl M3 pa3HbIX HCTOYHHUKOB
(cpenctBa MaccoBoit nHGopmaryu, IHTepHET U APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHUU COOJIO/IaTh TIpaBUJIa SKOJIOTHYCCKH
1€J1eCO00pa3HOro MOBEJAEHUSI B OBITY U TPYAOBOW JAESITEIILHOCTH B LENSAX
COXPAaHEHHs] CBOETrO 3I0pPOBbs U OKPYXKAKIIEH NPUPOIHON Cpelbl,
OCO3HABaTh OMACHOCTh BO3/ICUCTBUS HA KUBbIE OPTraHU3MbI ONPEACIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHUMAas cmbIch nokasatess 1K, nosicasaTs Ha
nmpuMepax CcrnocoObl yMEHBIICHUS W MPEAOTBPAIEHUS WX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIsE 00yYaromuxcsi ¢ OrPAaHMYEHHBIMU BO3MOKHOCTSMU 37I0POBBS:
yMEHUE MPUMEHATHh 3HAHUS 00 OCHOBHBIX OCTYMHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHU;



JUTSL CIIETIBIX U CIa0O0BUIAIIMX OOYYaIOIIUXCS: YMEHUE HCIOIb30BATh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaitng mns 3anucu
XUMUYECKUX (HOPMYII.

11 KIIACC

[IpeameTHble  pe3ynbTaTbl  OCBOEHHMS  Kypca  «OOmas
HEOPTaHUYECKasi XUMUS» OTPAKAOT:

Cc()OPMUPOBAHHOCTH IPEACTABICHUI: O XUMHUYECKON COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUpPA, POJIM XUMHUU B MO3HAHUU SIBICHHM
OpUpoAbl, B (POPMUPOBAHMUU MBILUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHOW  TpaMOTHOCTH,  HEOOXOAMMON Uil pelleHUs
IPAKTUYECKUX 3aJa4 M OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILUCHUS K
CBOEMY 3/10POBBIO U ITPUPOJHON CpELE;

BJIAJCHUE CHUCTEMOM XMMHUYECKHX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAOIIME MOHATUA (XUMUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-,
d- 2JIeKTpOHHBIE OpOWTAIM AaTOMOB, MOH, MOJIEKYJa, MOJb, MOJISPHBIN
00BbEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi peIIETKa, TUMBl XUMHUYECKUX pEaKUui, pacTBop,
ANEKTPOJUTHI,  HEANEKTPOJUTHL,  AJNEKTPOJUTHYECKAs  JUCCOIMALMS,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb, CKOPOCTh  XMMHUYECKOM  pEaKIUH,
XMMHYECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPUS NEKTPOIUTUUECKON
aucconmanuu, nepuoaumyeckuid 3akoH J[. WM. MengeneeBa, 3akoH
COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAHEHHUS W MPEBPAILECHUS SHEPTUU
IpU XMMHYECKUX PEaKLUHsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHM, MHPOBO33PEHUECKUE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHHS
OPUYUHHOCTH M CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PAKTOJIOTHUYECKUE
CBEIEHUSI O CBOMCTBaxX, COCTaBe, IIOJy4eHHMHM U  0Oe30MacHOM
UCIIOJIb30BAaHUU BAXXHEHUIIMX HEOPTraHWYECKUX BEIIECTB B OBITY W
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKTEepHbIE MPHU3HAKU
MOHSITUH, yCTaHaBJIMBATh ux B3aMMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIIUE MMOHSATHUS NPU OMUCAHUU HEOPTraHUYECKUX BEIIECTB U UX
MIPEBPAILICHU;



c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl cocTaBlieHHs] ()OPMYJI BEIIECTB U YPaBHCHUN XUMHUUYECKUX PEaKIIHM,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBHAbHBIE HAa3BAHMS
OT/ICJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM ras, YIJICKUCIbIA Tas,
aMMUaK, ram€Hasi U3BeCTh, HETalI€Has M3BECTh, MUThEBAsA COAA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHHUU OIpEIesATh BaJCHTHOCTh M CTEICHb
OKHCJICHUS XUMHYECKUX 3JIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTABA,
BHJ XHMHYECKOM CBsA3U (KOBaJCHTHAs, MOHHAs, MeETa/UTMYecKas,
BOJIOPOJIHASI) B  COCAMHEHHUAX, THII  KPHUCTAUIMUYECKON  PEIIETKH
KOHKPETHOTO BENIECCTBA (aTomHas, MOJICKYJIApHasi, HMOHHas,
MeTaJJTMYeCcKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTh YMEHUW  yCTaHABIMBaTh MPUHAIJICKHOCTD
HEOPraHWYECKUX BEUIECTB MO HX COCTaBY K  ONPEACITEHHOMY
KJIacCy/TpymIe COeIUHEHUH (ITPOCThIC BEIIECTBA — METAJUIBl K HEMETAJLJIBI,
OKCHU/IbI, OCHOBaHUs, KUCJIOThI, aM(POTEpHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICH MEPUOAUUYECKOTO
3akoHa JI. 1. MenaeneeBa u 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO,
OOBSCHUTETFHYIO U TIPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTEepU30BaTh  DJIEKTPOHHOE
CTPOCHHUE ATOMOB XMMHUYECKHUX 3JIEMEHTOB 1—4 mepuonaos Ilepuoanueckon
CUCTEMBI XUMUYECKUX AneMeHTOB Jl. . MenaeneeBa, UCIIONb3Ysl MOHSATHS
«s-, P-, d-3JI€KTPOHHBIE OPOUTAIINY, KIHEPIECTHUECKUE YPOBHUY, OOBICHATh
3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XUMHYECKHUX DJIEMEHTOB M UX
COCIMHEHUM TII0 TepuoaaM U rpynmnam llepuoanyeckor CHUCTEMBI
XUMHUYECKHUX dJIeMeHTOB [[. 1. MeHpaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XAMHUYECKUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPK1ATh CyIIECTBOBAHUE FEHETUYECKOMN CBSI3U MEKITY
HEOPraHUYE€CKUMU BEIIECTBAMU C TTOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIIMUX XUMUUYECKUX PEAKIINIA;

chOPMHPOBAHHOCTh  YMEHHUSA  KJIACCU(PUIIUPOBATH  XUMUYECKHE
peaKkuu MO Pa3IUYHbIM MpHU3HAKaM (YUCIYy U COCTaBY pPearupyrommx



BEIECTB, TEIUIOBOMY 3(P(HEKTY peakiui, U3BMEHEHHUIO CTETIEHEW OKUCIICHUS
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKIIMHU, YUYACTUIO KaTaI13aTopa);

c(OpMUPOBAHHOCTh yYMEHHUH COCTaBSTh ypPAaBHEHHUS PpeaKIUi
Pa3IUYHBIX THUIIOB, MOJHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIIMI HOHHOTO
oOMEHa, yUUThIBasl YCIOBHUS, PU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUM MTPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
KAueCTBEHHBIH  COCTaB  pa3UYHBIX  HEOPTaHUYECKHX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX
pPacTBOpaxX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CYUIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN IOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO
OaslaHca ATUX PEaKIIMii;

c()OPMHPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON peakUMu OT pPa3JuYHbIX (PAKTOPOB; XapaKTep CMEUICHUS
XUMHYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHEIO BO3JEHCTBHSA
(npunnun Jle Hlartense);

cOPMHPOBAHHOCTh ~ YMEHUW  XapaKTepU30BaTh  XUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE MPOMBIILIEHHOTO MOJYYeHUSI CEpHOU
KHUCTIOThI, aMMMaKa, a Takxke C(OPMUPOBAHHOCTh NPEJACTABICHUN 00
OOIIMX HayYHBIX MPUHLUIAX M HKOJIOTMYECKUX MPOoOJIeMax XUMHUYECKOIrO
POU3BOJICTBA;

cOpPMHPOBAHHOCTh ~ YMEHHMM  MPOBOJUTH  BBIYHMCIEHUA  C
UCIIOJIb30BAaHUEM TMOHATUS «MaccoBas [OJisI BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHHWH Ta30B MpPH XUMHUYECKUX pEaKUUsiX, Macchl
BelIeCTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOTO
addekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
NIPEBPAILECHUS U COXPAHEHHUSI SHEPTHH;

c(OPMUPOBAHHOCTh YMEHUH COOMIOJaTh MpaBUJa MOJIb30BAHUS
XUMHUYECKOH TOCY10H U JJabopaTOpHBIM 000pYA0BaHUEM, a TAKXKE MTpaBUIIa
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUAMH TIO
BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHATH XUMHUECKUN
DKCIIEPUMEHT  (Pa3jO’)KEHHE TEPOKCHAAa BOJOPOJAa B IPHUCYTCTBHH
KaTanu3aTopa, OIpEAEICHHE Cpelbl PACTBOPOB BEHIECTB C IOMOIIBIO



YHHMBEPCAJIbHOIO UHIUKATOPA, BIMSHHUE PAa3IUYHbIX (PaKTOPOB Ha CKOPOCTb
XMUMHUYECKOHN peakiuu, peakiui HOHHOIO OOMEHa, KaYECTBEHHbIE pEeaKLUu
Ha cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHSI, pEIIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o Temam «Mertamwie»y u «Hemeramis») B
COOTBETCTBUM C IpaBWJIAMHU TEXHUKH O€30IIaCHOCTU IpPH OOpaIleHUU C
BELIECTBAMU U JJaOOPATOPHBIM 000pYI0BAaHUEM, NIPEACTABIIATH PE3YIbTAThI
XMMHUYECKOTO  JKCIepUMEHTa B (QopMmMe  3amMcH  ypaBHEHUU
COOTBETCTBYIOIIUX Peakuuid U (HOPMYIUPOBATh BBIBOJIBI HA OCHOBE 3THUX
pE3yNbTATOB;

c(OpMUPOBAHHOCTb YMEHUI KPUTUYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HH(OpMalMIO, IMOJIy4aeMyl U3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMyHUKalMK, UHTEpHET U IpYyTUX);

c(hOpMUPOBAHHOCTh YMEHUN COOJIO/IaTh TpaBUjia SKOJOTHYECKU
1€JIECO00Pa3HOro MOBEJAEHUSI B OBITY U TPYAOBOW JESATEIIBHOCTH B LENSAX
COXpPaHEHHUSI CBOErO 3JI0POBbS W OKPYXKAIOWIEH IPUPOJHON Cpelbl,
OCO3HaBaTh ONIACHOCTH BO3JECHCTBHSI HA KUBBIE OPTraHU3MbI OITPEACIIEHHBIX
BEIIECTB, NMOHMMass cMblica mnokasarens [I/IK, moscHATs Ha npumepax
CrOoCOOBl YMEHBIICHHS U MPEIOTBPAILECHHUS] UX BPEJHOIO BO3JIECUCTBUS Ha
OpraHu3M YEJIOBEKa;

Ui O0y4arouMXcss C OTPaHMYEHHBIMU BO3MOXKHOCTSMHU 370POBbSL:
yYMEHUE MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUIA;

JUTSL CJIETIBIX U CIa0OBUIAIIMX OOYYaIOIIUXCS: YMEHUE HCIOJIb30BATh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiinsg mng 3anucu
XUMHYECKUX (HOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

Ne ni/m
nporpaMMBI Beero KonTpoabHbie
padoThI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opraHM4ecKON XUMUU.
1.1 Teopust cTpOCHUST OPraHUICCKUX 3
coenunenuit A. M. byrnepoa
Hroro no pazneny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIe YTIEBOAOPOABI — aJTKAHBI 2
59 HenpenenbHbie yrieBoaopoas: 6
' AJIKEHBI, AJIKAINCHBI, AJTKUHBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
24 IIpupoaHbIE HICTOYHUKHT 3 1
' YTJIEBOJIOPOOB M UX TIepepadoTKa
Hroro 1o pasuery 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl



3.1 Cruptel. denon 3

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

3.2 7
CnoxHbIe 3(OUpbI

3.3 VYrineBosl 3

Htoro no paznemny 13

Pa3nen 4. A3oTcoaep:kaiye opranudeckne coelMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3
Hroro o pasneny 3

Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS

5.1 ITnacrmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 34



11 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/
NPOrpamMMbl

Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH

Ctpoenue atomoB. [lepuoanueckuit
3akoH U lleproaunyeckas cucrema

1.1
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
19 Crpoenue BemecTBa. MHOrooOpasue
' BEIIECTB
1.3 XUMUYECKUE peaKkLun

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasmibl

2.2 Hemerauier

2.3
BEILECTB

Uroro no pazgeny

CBi13p HEOPTaHNYCCKUX U OPTaHUYCCKUX

KoauuecTBO 4acoB

Beero KonTposbHbie

padoThI

3

4

6 1

13

6

9 1

2

17

IpakTuyeckue
padoThI

DJIEKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl



Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMHS ¥ )KU3Hb
Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34






IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoCHHS OPraHUIECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBienue o K1accuPpUKAIIUN
OpPraHUYECKUX BEIIECTB.
Homenkiatypa (cucremaruueckas) u
TPUBHAJIbHBIE HA3BAHUSI OPTaHUYECKUX
BELIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTHYECKHUU P

Meran u 3TaH — NpocTeuIIre
MPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIeH — IpocTeiine

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3yYeHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl
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11

12

13

14

15

npeaACTaBUTCIIN aJIKCHOB

[TpakTrueckas padora Ne 1.
«[lonmydyenue sTHIICHA U U3yYEHUE €TO
CBOMCTB»

Ankanuensl. byranuen-1,3 u
MetunOyraauen-1,3. [lonydenue
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHs, TOMOJIOTUYECKHUM PALL.
ALleTHIIEH — NPOCTEUIINM
IIPEACTABUTENb AJIKUHOB

Brrunciienus o ypaBHEHHIO
XUMHYECKON peaKiuu

ApeHbl: OEH30J1 ¥ TOIYOJI.
TOKCHYHOCTH apEHOB

I'eneTnyeckas CBsI3b yrieBOJOPOAOB,
MIPUHAUIEKAIUX K PA3TUYHBIM
KJIaccam

[IpupoiHBIE NICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MONYTHBIE HEPTSHbIE ra3bl, HePTH U
MPOAYKTHI €€ mepepadoTKH

IIpupoaHbIE HICTOUHUKHU
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17

18

19

20

21

22

23

24

YIIIEBOJAOPOAOB: IPUPOIHBIH ra3 u
MONyTHBIC He(DTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKu

KontposbHas paboTta mo pasaery
«YTII€BOIOPOABD)

HpenenLHHe OJIHOATOMHBIC CITMPTBI:
MCTAHOJI U OTaHOJI. BOIIOpOI[Haﬂ CBA3b

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJIMKOJIb U TTTMICPHUH

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢busnvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

Anbaeruabl: GopManbaerua u
areTanbAerul. A1eToH
OIHOOCHOBHBIE TIPEIETBHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHast

[IpakTuueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHUCIIOTBI»

CreapuHOBas ¥ OJICMHOBAsI KUCJIOTBHI,
KaK MpPeJCTaBUTENN BBICIIUX
KapOOHOBBIX KHUCIOT

Mp11a KaK COJIM BBICIIHX Kap6OHOBI)IX
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26

27

28

29

30

31

32

33

KHCJIOT, MX MOIOIIIee JEHCTBHE

Crnoxuble 3(Upbl Kak MPOU3BOJIHbBIE
KapOOHOBBIX KUCIOT. ['maponus
CJIOKHBIX 3(pUpoB

XKupsl: runponan3, npuMeHeHHe,
OuooruuecKas poib )KUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiinme npecTaBUTeNN: IIIIOK03a,
¢bpyxTO3a, caxapos3a

Kpaxmai u nemirono3a Kak NpupogHbie
ITOJIMMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopozacoaepxariye opraHuaecKne
COCIMHEHUS

AMWHBI: METHJIAMUH W aHUJINH

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpPraHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. Ilentuant

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

OCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCUHEHNN



OCHOBHEBIE MCETOJBI CHUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aToOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckasi cucteMa XUuMUYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX IJIEMCHTOB U UX
COEIMHEHUH 110 IPYIIIaM U [IEPUOIAM.
3HavYeHne TIEPUOJMYECKOTO 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenpeneeBa B pa3BUTHH HAyKU

CTpOCHI/IC BellleCTBA. XUMHUUECKas CBA3b,
ec BUBbI;, MCXaHU3MBI O6p3.30BaHI/I}I
KOBAJICHTHOM CBS3H. BOI[OpOJIHaH CBA3b

BanentHoCTb. QHGKTPOOTPI/II_IH.TCHBHOCTB.

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl



10

11

Crenenn okucienus. Bemtectsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtrHHbBIE ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBa B PACTBOPE

Knaccugukarnus 1 HoMeHKIaTypa
HCOPTaHNYCCKUX COGI[I/IHGHI/IfI.
I'emeTnyeckas CBA3b HEOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB

Knaccugukamus XaMIYeCKuX peakiui B
HEOPraHWYECKON U OpPraHu4eCcKOn
XUMHH. 3aKOH COXPAaHEHHS MaCChl
BEIIECTB; 3aKOH COXPaHEHUs U
[IPEBPAILICHNS SDHEPTUU IIPU XUMHUYECKUX
peakuusx

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XUMUYECKOE PAaBHOBECHE

[Tpaktuyeckas padora Ne 1. «Bnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIAN»

DEeKTPONIUTHYECKAS TUCCOLIMAITHS.
[Tousitie 0 BogopoaHoM mokasateine (pH)



12

13

14

15

16

17

18

19

pacTBOpa. Peaxmun nonnoro obMeHa.
FI/I,I[pOJ'II/B OpPraHN4Y€CKuX U
HCOPTraHNYCCKUX BCIICCTB

OKHUCITUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTie 06 srexTponmse
pacIiaBoB U pacCTBOPOB COJIEH

KonTponbHas paboTa 1mo pazueny
«TeOpCTI/I‘IeCKHC OCHOBBI XUMHUN»

Mertamisl, X MOJ0XKCHHUE B
[leprnonnueckoi cucTeMe XUMHUYECKUX
anemenToB /I. 1. Menjaeneera u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHe
dbuznyecKkre CBOMCTBa METAIIIOB

CnnaBbl METaIOB. DIEKTPOXUMHUYECKUN
psi HaNpsKEHUH METalIoB

XUMHYECKHE CBOUCTBA BaKHEHIIINX
METaIIJIOB (HATPUM, KaJuii, KaJlbIuH,
MarHui, aJJIOMUHAN) U UX COSAMHECHUIN

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeIMHEHUN

XuMHUYeCKHe CBOMCTBA IIMHKA, JKeJie3a U
UX COeMUHEHUN

[Tpaktuyeckas padora Ne 2. "Perienue
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21

22

23

24

25

26

27

AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Metamiasl»"

Hemertamibl, HX NOJIOKEHUE B
[Tepuoauueckoil cucteMe XUMUYECKUX
anemenToB /I. 1. Menjaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nuecKkre CBONCTBA HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpuUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI
U UX COSTUHEHUN

XuMHu4ecKue CBOMCTBa a3ota, hochopa u
UX COCIUHEHHI

XUMHYECKUE CBOMCTBA yIJIepo/a,
KpEMHUA U UX COGI[I/IHCHI/If/'I

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB U
UX COCIMHEHUN

O0001eHne U cCUCTEMaTU3aLNS 3HAHUI
110 TEMC ((HeMeTaJ'IJ'H)I)). BBI‘-H/IC.]'IGHI/IS[ 10
ypaBHeHI/IHM XUMHNYCCKUX peaKHI/Iﬁ nu
TEPMOXUMHUYECKHE PACUETHI

[TpakTrueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
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29

30

31

32

33
34

"HemeTamis"»

KonTponbhas pabota no remam
«Metaine» u
«Hewmetamnby/Beepoccuiickas
poBepoyHas pabora

HeOpFaHI/I‘{CCKHe U OPTraHUYCCKHC
KHCJIOTHI. HeopraHquCKHe u
OpTraHN4YC€CKUC OCHOBAHUA

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYECKHUE COCANHEHUS.
I'eneTndeckas CBA3b HEOPraHUYECKUX U
OpraHNYECKHUX BEIECTB

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYECKON U
MUILEBON O€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

[TpencraBienus o0 OOIMX HAYYHBIX
HNPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
BO)XHEUIIINX BEIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

XuMus U 30pPOBbLC UCIIOBCKA

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
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