


HOACHUTEJIbBHASA 3AIINCKA

Paboyas mporpamMmMa mo XMMWUM Ha YPOBHE CPEIHErO 00IIEro 00pa3oBaHUs
pazpaboTaHa Ha OCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii denepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
benepanbHOi oOpa3oBarenbHOR pOrpamMmMel CpEIHETO o0wero
oopazoBanus(®OIl COO), npeacraBiacHHbIX B DeAcpaqbHOM TOCYIaPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuyérom Konuenmuu mnpenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3aumsx PoccuiicKoi
denepaumy, pealM3yIOIIKUX OCHOBHBIE OOpA30BaTENIBHBIE MPOrpPaMMBI, U
OCHOBHBIX TOJIOKEHMH «CTparerud pa3BUTHSL BOCIHTaHUS B PocchiicKoi
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMUsT Ha YPOBHE YMIIYONEHHOTO M3YYEHHMS 3aHMMACT BAXKHOE MECTO B
CUCTEME €CTECTBCHHO-HAy4YHOro oOpasoBanus ywammxcs 10-11 knaccos.
HM3yuenne mnpeaMmera, peam3yeMoe B YCIOBHAX U PepeHIMpPOBAHHOIO,
npounbHOro 0oO0y4YeHuWs, MNPU3BAHO oO0OecneunTh OO0mMEOOPA30BATENBHYIO |
OOLIEKYJBTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOAUMYKO AJIst
aJanTanuu uX K OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HH B COLIMYME, A TAKXKE IS
OPOAOKEHUS OOYyYEHWs B OpPraHu3auusx MpoQecCHOHAIBHOTO 00pa30BaHUs, B
KOTOPBIX XUMUSL SIBIISIETCS OJHON M3 MPUOPUTETHBIX JUCLIATIIIAH.

B mnporpamme mno XuMUM Ha3HAYCHHE MpeaMeTa «XUMHs» MOJIydacT
NOAPOOHYD ~ MHTEPHPETAlMIO B COOTBETCTBMM C  OCHOBOMNOJArarOIMMHU
nosiokeHusimu GI'OC COO o B3auMOOOYCJIOBIICHHOCTH WEJEH, COACpXKaHUS,
pe3yabTaTOB OOY4YeHHMs] M TPeOOBAHWH K YPOBHIO TMOATOTOBKHM BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSL CJEAYIOLIME BBIMOIHAEMBIE MPOrPaMMON 1O
XUMHH QPyHKIAW:

o WH(OPMALMOHHO-METOIMYECKAs, peanu3anusi KOTOpoil obecneuynBacTt
NOJyYEHUE TPEICTABICHHUS O UENIX, COACP)KaHWMM, OOWIE cTpareruu
00y4eHUs, BOCIIMTAHUS U PA3BUTHs O0OYUAOLINXCS CPEACTBAMH MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOrO poduis;

e OPraHM3aLMOHHO-TUIAHUPYIOLIAs, KOTOpast npeyCcMaTpuBacT
ONpEACTICHUE. TMPUHIUIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIBHOCTH
U3YyYCHUs Y4YEOHOTO MarepHuasa, KOJIMYECTBEHHBIX W KAUYECTBEHHBIX €rO
XapaKTEPUCTHK, MOAXOAOB K (POPMUPOBAHUIO COJNEP)KATEIBHON OCHOBBI
KOHTPOJII M OLEHKM OOpa30BATENIbHBIX JOCTHMIXKEHWH OOYYarOmMXCs B
paMKax WTOTOBOM arrecTtauuu B (OPME EAMHOIO TOCYNAPCTBEHHOIO
3K3aMEHA 10 XUMUH.

[TporpamMma i yrinyOnéHHOrO U3yUYEHUs XUMHUH:



e YCTAHABIIMBACT WHBAPMAHTHOE MPEAMETHOE COJECP)KAHWE, 00A3aTEIBHOE
JUIS W3YYEHUS] B paMKax OTICHbHBIX Npoduneil, npegycmarpuBact
pacrpencneHue W CTPYKTYPUPOBAHME €ro IO KiaccaM, OCHOBHBIM
COJIEP>KATENIBHBIM JIMHUSIM/pa3aciiaM Kypca,

e AT MPUMEPHOE PACHPEACIICHUE YUYEOHOr0 BPEMEHH, PEKOMEHyEMOIO
JUTS N3YYECHHS OTACTBbHBIX TEM;

e TMpemIaracT MNPUMEPHYIO MOCIENOBATENLHOCTh HM3YUYCHHS y4eOHOTro
Marepuana ¢ y4€TOM JIOTHKH MOCTPOEHUS Kypca, BHYTPUNPEAMETHBIX W
MEKITPEAMETHBIX CBA3EH

e JAET METOAMYECKYIO MHTEPIPETALMIO LENIEH U 3a/1a4 U3YUYCHHS MTPEAMETA
Ha YIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOuiero 00pa3oBaHUs, COACPXKATEIBHOM XapaKTEPUCTUKH
TUIAHUPYEMBIX ~ PE3YJbTATOB OCBOCHUSI OCHOBHOH 00pa30BaTeiIbHOU
IPOrPaMMBbI CPEIAHETO o0mero oOpazoBaHus (JINYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), 4 TAKXKE C YYETOM OCHOBHBIX BHOB
y4eOHO-MTO3HABATENBHBIX ~ ACHCTBHIA  00ydYarIIErocs MO OCBOCHHUIO
COJIEP)KaHUs TPEIMETA.

[To BceM Ha3BaHHBIM MO3WLMSAM B MPOTPAMME MO XMMHH NPEIyCMOTPEHA
NPEEMCTBEHHOCTh C OOYYEHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOWLIETO
oOpazoBaHus. 3a MpeaenaMu YCTAaHOBJICHHOH MporpaMmMoil 1o  XUMHH
00s13aTeNbHON (MHBAPUAHTHOM ) COCTaBISAIOIIEH COoNEp)KkaHus YUYEOHOTO MpeaMeTa
«XAMHS» OCTAETCS BO3MOXKHOCTH BBIOOpA €r0 BapUATMBHON COCTABIISIOLICH,
KOTOpasi JOJKHA OMPENCHSAThCS B COOTBETCTBHM C HANPABICHHEM KOHKPETHOTO
npouns o0yueHusl.

B coorBerctBM ¢ KOHUENTyalbHbIMM mnonokeHusmu OI'OC COO o
HA3HAYCHUHA NOPEIMETOB 0a30BOr0 W yriayONEHHOrO YPOBHEW B CHCTEME
i GepeHIMpPOBaHHOTO OOYUYEHUsT HAa YPOBHE CpPEIHEro oOIIEero oOpa3oBaHUs
XUMHS Ha YPOBHE YIIIyONEHHONO W3YyYCHWsI HANPABIECH HA Peau3aluio
OPEEMCTBEHHOCTH € MOCIECAYIOIIAM  3TAllOM  MOJIYYEHHS  XHUMHYECKOTO
oOpa3oBaHMs B paMKaxX M3YYEHHUS CHELUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKHAX JUCUMIUIAH B By3aX W OPraHU3ALMIX CPEIHETO MPOPECCHOHATBHOIO
oOpazoBanus. B 3TOH CBs3M M3y4YeHHE NpeaMeTa «XUMUS» OPUECHTUPOBAHO
NPEUMYIICCTBEHHO HA pacllMpeHue W YIIIyONeHWE TEOPETHYECKOW U
NPAKTUYECKON MOATOTOBKHA OOYYArOMIMXCS, BEIOPABLIMX ONMPEACIEHHBIA MPOQPHIIb
00y4YeHus1, B TOM YUCIIE C IEPCIEKTUBON MOCIEAYOUIETO TOMYYEHUS! XUMAYECKOTO
oOpa3oBaHus B OpraHu3anusx npodeccuoHanbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO K mnnaHUpyeMbIM pPe3yibTaraM OCBOCHUS
denepanbHoil  00pa30BaTEILHONH MPOTPAMMBI  CPEAHEr0 00IIero 00pa3OBaHUS
U3YUYCHUE TMpeAMETa «XUMUS» OPUEHTHPOBAHO TAKXKE HA PEUICHHE 3aaad



BOCIIUTAHHS W COLMAIBHOIO PA3BUTHs OOydarommxcs, Ha (pOpMHPOBAHUE Yy HHUX
OOLICHHTEINIEKTYAIBHBIX YMEHUH, YMEHHANA palMOHAM3aUMu y4eOHOro TpyJaa U
O00OOIIEHHBIX  CMOCOOOB  JIEATECABHOCTH, MMEIOIIMX  MEKIUCIUIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaB/IOIMMMA TTPeAMETa « XUMHUS» HA YPOBHE YIrIyOJIEHHOTO M3y4YCHUs
ABIIAOTCA  YyOUIyONnéHHBIE Kypehl — «OpraHmueckas xumus» M «OOmas u
HEOpraHuyeckas Xumus». [Ipu onpeaeneHnn noaxoa0B K 0TOOPY M CTPYKTYPHOM
OpPraHM3aliKA COACPKAHMUS STHUX KYPCOB B MPOrpaMMe MO XUMHUM 34 OCHOBY
npuHATbl nonoxkeHuss ®I'OC COO o pazmuumsx 0a30BOro M yriayOJIEHHOTO
YPOBHEN U3YUCHUS NIPEIMETA.

OcHoBy coaepxaHust KypcoB «Opranudeckas xumusy» u «OOwmas u
HEOPraHWYECKass XUMUS» COCTaBISET COBOKYIHOCTh NPECAMETHBIX 3HAHWUH W
YMEHHH, OTHOCAIMXCA K 0a30BOMY YPOBHIO HM3YUYCHHs MpPEeaMeETa. JTa CHCTEMA
3HAHWHA TOJy4aeT ONPEACTEHHOE TEOPETHUYECKOE JOMOJHEHHUE, MO3BOJISIIOLICE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOnblmid  00BEM  (PAKTOJIOTHUYECKOTO
marepuana. Tak, Ha yrayOlnéHHOM YPOBHE HW3YYCHHs MpeaMera oOecrnedeHa
BO3MOKHOCTb 3HAQUMTEJIBHOTO YBEIMYEHUs O0BbEMA 3HAHUH O XUMHUYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COCAMHECHHMIA HA OCHOBE PACIIMPEHMS W YIIIyOJICHUs
NPEICTABICHANA O CTPOEHUM BELICCTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUST PEAKLIMIA, PACCMATPUBAEMBIX C TOUKH 3PCHUS XUMHYECKON KUHETUKA
U TEPMOAMHAMUKHU. M3ydeHHe MEPUOIMUYECKOro 3akoHa W [lepuoauyeckoi
CUCTEMBl  XHMHYECKMX  D3JIEMEHTOB  0a3upyercss  HAa  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOCHUM aTOMA. XHMMHYECKas CBS3b
OOBSCHSIETCS ¢ TOUKHM 3PECHUSI SHEPTETUUCCKUX U3MEHEHUH NP €€ 00pa30BaHUU U
Pa3pYLICHHHU, A TAKXKE C TOUKW 3PCHHSI MEXAHU3MOB €€ oOpa3zoBanus. M3yueHue
TUNOB  pEaKkuuid  JOMOJHsETCS  (POPMUPOBAHMEM  MpPEACTaBIeHW 00
ANEKTPOXUMUYECKUX TTPOLECCAX U HIIEKTPOJIN3E PACIUIABOB U PACTBOPOB BELICCTB.
B kypce opraHmyeckoil XMMWM NMPU PACCMOTPEHHM PEAKIHMOHHOW CIOCOOHOCTH
COCIMHEHMH yaenseTcss 0co00e BHUMAHUE BOMpocaM 00 AJIEKTPOHHBIX 3 (PeKTax,
0 B3aMIMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKLIMIA.

Oco0oe 3HaYeHWEe UWMEET TO, 4YTO HA COACPKAHUE KYpPCOB XHMHHU
yryOJIEHHOTO YPOBHS M3YYEHHUS ISl KJIACCOB OMPEAEIEHHOTO MPo(dus (rI1aBHbIM
o0pa3oM Ha WX CTPYKTYpy MW XapakTep JONOJHCHHM K OOWEH CcHcTeMe
NPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHE CMEXHBIC TPEAMETHL. TaK, HampuMep,
B COJICp’KaHUM MPEAMETA Il KJIACCOB XUMUKO-(PU3nyeckoro npoduiis 00ab110€
3HaUEHUE OyIyT MMETH 3JEMEHTHl YYeOHOro Marepuaia no oduiei xumun. [lpm
WU3YYCHUU MpPEAMETa B JAHHOM CIIydyae akKLEeHT OyIeT caenaH Ha OOUIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3AKOHOB M TEOPU B XUMUU U B (DU3UKE. AaTOMHO-
MOJIEKYJISIPHAsE TEOPHs (MOJEKYJsIpHAas TEOpus B (PU3HKE), 3aKOHBI COXPAHCHUS



MacCel M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHUH BELLECTB U APYTOE.

B TO e BpeMs B COACp)KaHUM IpeaMera Ui KJIacCOB  XHUMMKO-
Ounonornueckoro npoduis OoJIbIIMI yACTbHBIA BeC OyAeT UMETh OpraHuyecKas
xumMus. B 3TOM  ciiyyae  mpenocTaBnsieTCss  BO3MOXKHOCTH At Oosiee
OOCTOATENBHOIO  PACCMOTPEHHS XMMHYECKOM  OpraHu3anuu  KJIETKH — Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOM BXOAAT, K MPUMEPY, TaKHE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMOUABI, OCJIKH, YIJIEBOABI, HYKJIECHHOBBIC
KUCJIOTEl ¥ apyrue. IIpy 5TOM 3HaHUS O COCTaBe M CBOWCTBAX MPEACTABUTEIEN
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIY>KAT OCHOBOW UId HM3YYEeHUs
CYLIHOCTH POLECCOB (POTOCHHTE3A, ABIXAHWUS, TUIICBAPEHUSI.

B muane QopMupoBaHMS OCHOB HAy4YHOTO MHPOBO33PECHHS, OCBOCHHS
OOLICHAYYHBIX METOJ0B MO3HAHUS W OMbITA MPAKTUYECKOrO MPUMEHEHHS HAYYHBIX
3HAHWHA M3Yy4YCHHE MpeAMeTa «XUMHs» Ha yrayOlnéHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SX C YYEOHBIMM MPEAMETaMHU, BXOASIIMMU B COCTaB
npeaMETHBIX oOnactell «ECTeCTBEHHO-HAYUHBIE TPEAMETh», «MaTteMaruka wu
uH(popmaTuka» 1 «PyCcCKHii S3bIK U TUTEPATYPay.

[Ipn wm3yueHuM y4yeOHOro mnpeameTa «XuUMHUs» Ha YriyOJIIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOIO U CPeAHEro o0mero odOpazoBanus (Ha 0a30BOM
YPOBHE), 3aa4eii MEPBOCTENECHHON 3HAYUMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKM XHMHM KaKk OONacTh COBPEMEHHOIO €CTECTBO3HAHWS, MNPAKTHYECKON
JNEATENIbHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. Permenue
ATOW 3amaun Ha yrayOJnEHHOM YpOBHE WM3yYEHUs NOPEAMETa NPEANoJaract
peaM3anuio TaKuX LETEN, Kak:

o (opMHupoBaHHME TPEACTABIECHUI: O MATEPHATBHOM C€IWHCTBE MUPA,
3aKOHOMEPHOCTAX W NTO3HABAEMOCTHU SIBJIEHUIA NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK M €€ BeAylled pom B 0O0ECHEeUYECHUH
YCTOHYMBOTO  Pa3BUTHs  YEJIOBEUYECTBA: B  PEIICHUM  MpodseM
SKOJIOTHYECKOM, SHEPreTHUECKON M MUIICBON 0€30MaCHOCTH, B Pa3BUTHH
MEIVLAHBL, CO3AAHUN HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPIHUH, B
00ECNEUYECHNN PAMOHAIBHOTO TPUPOIONONB30BAHUS, B (POPMUPOBAHUU
MUPOBO33PEHUST M OOIWIEH KyJIbTYpbl YEJIOBEKA, a4 TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOI0 OTHOLIEHUS K CBOEMY 3J0POBBIO U PUPOJHON Cpene;

e OCBOCHHME CHCTEMBI 3HAaHHWM, JIEKAIUX B OCHOBE XHMHYECKON
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA: (PYHIAMEHTATbHBIX
IIOHATUH, 3aKOHOB M TEOPHUA XWUMHUH, COBPEMEHHBIX IMPEACTABICHUNA O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAJAMOJIEKYJIAPHOM, O  TEPMOAMHAMUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMUYECKMX pEakLuid, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAX, 00 00mmx
HayYHBIX MPUHLOHATAX XUMUYECKOTO POU3BOACTBA;

(hopMHUpPOBAHUE y oOyyJaroumxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMWYECKMX 3HAHWN 111 OOBICHCHUS
KJIIFOUEBBIX MACH W MPOOJIEM COBPEMEHHOH XWUMUM, ISl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PELICHUS MPOOJIEM, CBI3aHHBIX ¢ XUMUEH, TPOTHO3MPOBAHHS,
aHaJIM3a U OLICHKH C TIO3MLIMIA SKOJOTMYECKOH O€30MaCHOCTH MOCIIEACTBUI
OBITOBOH M MPOWU3BOJCTBEHHOW ACATEILHOCTA YEJIOBEKA, CBI3aHHOH C
XUMHYECKAM  TPOU3BOJACTBOM, HCIOJB30BAHMEM W MEPepadOTKON
BEILIECTB;

yriayOJleHne  OPEACTaBJICHWA O  HAYYHBIX  METOJaX  MO3HAHMS,
HEOOXOUMBIX Uil MPUOOPETCHUS YMEHUH OPUEHTHUPOBATHCS B MHPE
BEUICCTB W OOBSCHEHUS XUMHUYECKHX SBJICHUI, MMEIOLIIMX MECTO B
IPUPOJIE, B MMPAKTHYECKON IEATEIIBHOCTH U MOBCEAHEBHON JKU3HU.

B mnnaHe peanu3ainuu TEPBOOYEPEAHBIX BOCIUTATENBLHBIX M PA3BUBAIOLINX
(GYHKUMA LENOCTHOM CUCTEMBI CPeAHEro oluiero oOpa3oBaHMs MPU U3YYCHUHU
npeaMera  «Xumus» Ha  yriayOJIEHHOM YPOBHE OCOOYIO  aKTyalbHOCTb
NpUOOPETAIOT TAKKE LIETIH U 3a]1a4H, KaK:

BOCIUTAHUE YOESKIEHHOCTH B TO3HABACMOCTU SIBJICHHA MPUPOJIBI,
YBAXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTM TEOPETHUYECKUX U
MPUKJIAJAHBIX MCCIICIOBaHUA B XUMUHU, (HOPMUPOBAHUE MHPOBO33PCHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH,

pa3BUTHEC MOTHBAIMM K OOYYEHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CAaMOBOCIIMTAHWKD  HA  OCHOBE  YCBOCHHUS
00LICUETOBEYECKUX LIEHHOCTENH;

Pa3BUTUE TO3HABATEIILHBIX HHTEPECOB, HHTEJUICKTYAIBHBIX U TBOPYECKUX
cnocoOHocTel  oOyvaromuxcs, (OPMHUPOBAHUE Y HUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIJIOBHIO YCHEMIHONW MPO(PeCcCHOHATBHON U 0OIIECTBEHHON NCITEIHOCTH,
OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO M MOTPEOHOCTH B
3I0POBOM 00pa3e KU3HU,

(OpPMHUPOBAHUE YMEHWI M HABBIKOB PA3yMHOTO MPUPOAOIOIB30BAHUS,
Pa3BUTHE SKOJIOTUYECKON KYJIBTYPbI, TPUOOPETCHHUE OMbITA OOIIECTBEHHO -
MOJIE3HON YKOJIOTHYECKOM IEATEIIBHOCTH.

OO0wee 4ncino 4acoB, NPEAYCMOTPEHHBIX IJIsl M3YYEHUSI XUMUU HA YIIyOJIeHHOM
YPOBHE cpeaHero olmiero oopazoaHusi, cocrapisier 204 dacoB: B 10 knacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEENIO).






SHEPruM MPU XUMHUYECKUX peakuusax. TemnoBble 3PPEKThl XUMHUUECKAX PEAKLIAN.
TepMOXUMHYECKNE YPABHEHUSI.

CKOpOCTh XMMHYECKOH peaklyu, €€ 3aBUCUMOCTb OT Pa3jIM4YHBIX (PaKTOPOB.
['oMoreHHbBIe ¥ rETEPOTEHHBIE peakiuy. KaTains 1 KaTaau3aTopsl.

OOpatnumbie 1 HEOOPATUMBIE PEAKIMU. XUMUYECKOe paBHOBecHe. KoHCcTaHTa
XUMUYECKOTO paBHOBECUsA. DaKTOPBI, BIMAIOIIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, NABJIICHAE U KOHUEHTPALMKU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunuun Jle [larense.

OnekTponuTAyeckas auccounanus. CuiibHble W caa0ble  3JIEKTPOJIUTHL
Crenenp puccommanuu. Cpena BOAHBIX PAaCTBOPOB. KUCJIOTHAs, HEWTpanbHas,
uienoyHas. Bomopoanwiii mokazarens (pH) pactBopa. I'maponus coneil. Peaknuun
WOHHOTO OOMEHA.

OKHCIIUTENBHO-BOCCTAHOBUATENIBHBIE  peakumud.  CTENEeHb  OKUCIICHMS.
OxkuciuTens W BOCCTAHOBUTEN. [Ipomecchl OKHUCIEHWMS W BOCCTAHOBJICHMS.
BaxHelnme OKHCIUTENM W BOCCTAHOBUTENH. METOH 3IEKTPOHHOro OanaHca.
DJEKTPOJIA3 PaCTBOPOB U PACIIJIABOB BEILIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
pPa3NoKEHUE TMEPOKCHMAA BOAOPOJA B MNPUCYTCTBUM KATAIA3aTOPa, MOJEIH
KPUCTAIMYECKHUX PEIIETOK, MPOBEACHAE PEAKIMI HOHHOTO OOMEHA, ONPEACIICHUE
Cpelpl PacTBOPOB C MOMOLIBI0 WHAMKATOPOB, HM3YUYEHHWE BIIMSHUS Pa3IMYHBIX
(aKTOpPOB HAa CKOPOCTh XMMHYECKOH pEaKUMW M TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi Xumusli.

[Tonoxxenue HeMmetaioB B [IepHOAMYECKOM  CUCTEME  XMMHUUYECKHX
anemeHToB J[ .M. MenneneeBa 1 0COOCHHOCTH CTPOCHUsS MX aroMoB. dusnueckue
CBOICTBA HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
(docdopa u yrieposa).

Bonopon. Tlonydyenue, (QU3HUYECKUE W XUMWUYECKHE CBOMCTBA. PEAKIMU C
METANIAMA M HEMETAJUIAaMHW, BOCCTAHOBMTENIBHBIE  CBOMCTBA. [ MApMABL
TONMMBHBIC HIIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MONYyYEHUs, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. | aIOr€HOBOAOPOABI. BaOKHEHIIME KACTOPOACOAEPKALLNAEC
COCIMHEHMSI TaJIOTeHOB. JIabopaTopHble W MPOMBILUICHHBIE CIOCOOBI MOTYYCHHS
raJIoreHoB. [ [puMEHEHNE TAION€HOB U UX COCIMHEHHUN.

Kucnopon, o30H. JlabopaTopHble M MPOMBIILJIEHHBIE CHOCOOBI MOJYYEHUS
KACIopoga. PU3NYECKHEe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. HaxoxneHue B mOpupoae, CmocoObl MOJYYCHUS, (PU3UYECKUE W
xumuyeckue cpoiictBa. CepoBogopon, cyibguasl. Oxcun cepoi(IV), okcua



cepbl(VI). CepHucras u cepHas KHCIOTHI U HX COJU. OCOOEHHOCTH CBOWCTB
cepHOM KUCITOTHL. [IpuMeEHeHne cephl U €€ COCTUHEHUH.

Azor. Haxoknenue B mpupoae, cnocoObl TONy4YeHUs, (PHU3MYECKHE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIBL. OKCUABI a30Ta. A30TUCTAs U a30THAA
KUCJIOTHI U X cOJu. OCOOEHHOCTH CBOMCTB a30THON KUCIOTHL. [IpumMeHenue azora
U €T0 COCAMHECHUN. A30THBIE YIOOPEHHSI.

®docdop. HaxoxneHwe B npupoje, cOocoObl MONMY4YEHUsS, (PU3HUECCKUE U
xumudeckue cBoiictBa. Dochuasl u gochun. Oxcuasl pocdopa, pochopHas
kuciiota u €€ conu. [lpumenenue ¢ochopa U ero coeauHeHuid. DochopHbIe
yA0OPEHHUS.

Yrinepoa, HaxoXACHWE B NOpupoae. AJUIOTPONHBIE  MOU(UKAIIY.
duznuecKkue M XMMHUYECKME CBOMCTBA TMPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yrepona(ll), oxeun yranepona(IV), yronbHas kucioTa u €€
conu. AKTUBUPOBAHHBIA yroiib, aacopOuus. Dysuiepensl, rpadeH, yriepoaHbie
HAHOTPYOKkH. [IpuMeHeHne MPOCTHIX BEUIECTB, 0OPA30BAHHBIX YITIEPOAOM, U €r0
COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CHNOCOObl MOMy4YeHHs, (PU3MYECKUE U
xuMuyeckue cBoiictBa. Okcua kpemHus(1V), kpemMHHEBas KHUCIOTa, CUJIMKATHI.
[TpuMeHeHE KPEMHHUS U €10 coeMHEeHui. CTEKIT0, €ro MOIyYEHUE, BUbI CTEKIIA.

[Tonosxenune MetayiioB B [leprHoarueckoil CUCTEME XMMUUYECKUX AJIEMEHTOB.
OcOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX O000JOYEK aTOMOB MeTayioB. OO0ume
¢uznueckue cBoicTBa METAIOB. [IpUMEHEHHE METAJIOB B ObITY U TEXHUKE.
CrnnaBsl METAIIOB.

DJEKTPOXUMUYECKUA Pl HanpsbkeHuid  metaiyioB.  OOmme  cnocoObl

NOJTyYEHUSI METAJIJIOB: THIPOMETAILTY PrHs, NUPOMETAILTYPIHs,
anekrpoMeTatyprus. [lonsatne o xkoppo3um metauioB. CrnocoObl 3aIUTHL OT
KOPPO3UH.

OOwas xapaktepuctuka MeTanoB IA-rpynmsl [lepuonnueckoil cucTemsl
XUMHYECKAX JJIEMEHTOB. Harpuii uw kammii: mnonydyenume, (Qu3nUeckue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHU.

OOwmas xapakreprctuka metauioB I[A-rpynnel [lepuoandeckoil cucTemsl
XUMUYECKAX OJJIEMEHTOB. MarHuii W KalbUWi: MNOJMyYeHUE, (PU3HYECKUE U
XUMHAYECKHUE CBOMCTBA, NPUMEHEHME MPOCTHIX BEIIECTB W KX COCHUHEHUHN.
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

AJIOMUHUI: ONTyYeHUE, PU3NUECKHE U XUMUYECKHAE CBOWCTBA, MPUMEHECHHE
OPOCTOrO BEIIECTBA W €ro COCAMHECHWH. AMQOTEpHBIE CBOHCTBA OKCHAA W
THAPOKCUIA AITFOMUHUSA, THAPOKCOKOMIUIEKCHI AJTFOMUHUS.

OOmwast xapakTepucTHKa MeETAIOB No0ouHbIX noarpynn  (b-rpymm)
ITeproayecKOi CUCTEMBI XUMUYECKHUX DIIEMEHTOB.



OU3NYECKHE U XMMUYECKHE CBOMCTBA XpOMA U €ro coeAMHeHni. OKCUIbl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U IUXpOMATHI, MX
OKHUCJIUTENIbHBIE CBOMCTBA. [[0JlyueHHE U IPUMEHEHHE XPOMA.

OuU3NYECKUe W XUMHUYECKHE CBOMCTBA MAapraHua W €ro COCAMHECHUM.
Baxuneiinme coenunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) w
mapranua( VII). [lepmanranar kanusi, €ro OKMCIMTENBHBIE CBOWCTBA.

OU3NYECKHE U XMMUYECKHAE CBOMCTBA JKEIE€3a U €ro COeNMHEHUA. OKCHIbI,
ruapokcuabel U conu keneza(ll) u xenesa(Ill). [TonyueHne u npuMEHEHHE Kee3a
M €r0 CIUIABOB.

OU3NYECKUE U XMMUYECKHE CBOMCTBA MeAM U €€ coequHeHuil. [lonyuenue u
MPUMEHEHUE MEIU U €€ COCIMHEHUM.

[mHk: nonyuyeHwe, (QU3NYECKUE M XHUMHYECKHE CBOHCTBA. AMQOTEpPHBIC
CBOMCTBA OKCHJIA U TUAPOKCUIA UHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne
UHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTAIBHBIE METOABl M3YYECHMS BEIIECTB W KX MPEBPALICHUIM:
U3y4eHUEe 0OpaslloB HEMETAJIJIOB, TOPEHHE cepbl, gocdopa, keine3a, MarHus B
KHUCIIOPOAE, WM3YYCHHE KOJUIEKIMH «MeTauibl W CIUIaBbl», B3aUMOICHCTBUE
HICJTOYHBIX W IIEI0YHO3EMENBHBIX METAIUIOB € BOJON (BO3MOXKHO MCIOJIB30BAHUE
BUJICOMATEPHAIIOB), B3aUMOJCHCTBAE IIMHKA W JKEJI€3a C PACTBOPAMH KHUCJIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMHA HA HEOPTaHUYECKUE AaHUOHBI, KATHOH BOJOPOJA
W KAaTMOHbl METAUIOB, B3aUMOJCHCTBUE THAPOKCUIOB AQIIOMWUHUS M LMHKA C
pacTBOpPaMH KMCJIOT W WICJIOYEH, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3aa4 M0 TeMam
«[anorenbly, «Cepa n €€ coeaquHEHHSD», «A30T U (Pochop M MX COCAMHCHHSD,
«MeTannel MIaBHBIX TOATPYNy, «MeTamibl MOOOYHBIX MOATPYII.

XUMHS H KU3Hb.

Pone xumum B 00€CICUEHNN YCTOWUYMBOTO Pa3BUTHs YenoBeuecTBa. [loHsaTHE
O HAY4YHbIX METOJAX I[IO3HAHMS W METOAOJOTMMA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NPUHLIKIIBEI OPraHU3aliil XUMUYECKOTO TPOU3BOACTBA. [ [POMBIIIIEHHBIE
CHocOOBI MOMYYECHHS BAKHEHIIMX BEUICCTB (HA MPUMEPE MPOM3BOACTBA aMMHUAKA,
CEPHOI KMCHOTHL, MeTaHoJa). [IpoMbInUIeHHBIE CTIOCOOBI MOMYUYEHUST METAIIJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAKOWIEH CPEAbl U €ro IMOCICACTBUS.
Poab xuMun B 00€CEYEHUM SHEPrETHUECKOM O€30MacHOCTH.

XumMuss #W  3A0poBbE 4elioBeka. JlexkapcTBeHHBIe cpencTtBa. llpaBuia
MCITOJIb30BAHMS JICKAPCTBEHHBIX MPENaparoB. Ponbe XUMKUK B Pa3BUTUU MEIULUHBIL.

XWMUsl TIUIIK. OCHOBHBIE KOMIIOHEHTHI, NMUILIEBBIE 100aBKU. Ponbk xumun B
00eCneYeHNN NUILEBOH O€30MaCHOCTH.

Kocmernueckne w mapgromepHeie cpeactBa. beitoBas xumus. [IpaBuna
0€30MacHOro MCMOJNIBb30BAHUS TPENApParoB OBITOBOW XUMHHM B TOBCEIHEBHOM
JKU3HH.



XUMHSI B CTPOUTENBCTBE. BAKHCUIINE CTPOUTEIbHBIC Marepuaibl (IIEMEHT,
OETOH).

XUMHS B CENBCKOM XO03iCTBE. OpraHnyecKue U MUHEPAIbHBIC YA0OPEHUS.

COBpEMEHHBIE KOHCTPYKIIMOHHBIC MATEPUAIIBI, KPACKH, CTEKJIO, KEPaMUKA.
Marepuais! Ui SIEKTPOHUKHA. HaHOTEXHOIOTHH.

Pacu€TtHbie 3anauu.

Pacuétel: Macchl BemecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEUIECTBA, Macce WM O0BEMY OIHOIO M3 YYACTBYIOUIMX B PEAKUMU BELICCTB,
Macchl (00BEMA, KOMMYECTBA BEHIECTBA) MPOAYKTOB PEAKIMM, €CJIA OJHO W3
BCIIECTB MMEET MPUMECH, MacChl (00bEMA, KOIMYECTBA BEUIECTBA) MPOIYKTa
peakumu, €Clii OJHO M3 BELIECTB JAHO B BHUJAE pPacTBOpPA C ONPEACIIEHHON
MacCOBOM JOJIEA PACTBOPEHHOIO BEIIECTBA, MACCOBOW [OJM W MOJISIPHOM
KOHIICHTPAIIMM BEIICCTBA B PACTBOPE, MOJM BBIXOJA MHPOAYKTA PEAKIUH OT
TEOPETHUYECKU BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peannzanuss MEXNPEAMETHBIX  CBS3¢H TpU  M3YyYEeHUH  OOWIECH W
HECOPraHWMYEeCKOM xuMuK B 11 Kitacce OCyHIECTBIETCS YEPE3 MUCIOJIB30BAHUE KaK
00X €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK W TOHITHMA, MPUHSATHIX B OTJACIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111Ke €CTECTBEHHO-HAYYHBIE MOHATHUS: SBJICHUEC, HAYYHBIA (PaKT, rTMnoTe3a,
TEOPHsl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(PUKaIUs, MePUOJAAYHOCTh, HAOIIOACHUE,
MU3MEPEHHUE, IKCIIEPUMEHT, MOJIEITb, MOJETUPOBAHME.

Ousnka: Marepus, MHUKPOMHDP, MAaKPOMHP, arOM, OJJICKTPOH, MPOTOH,
HEUTPOH, MOH, M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUCCKUANA YPOBEHb,
BEUIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BELIECTBA, WACAJIbHBIN ras,
(PM3HYECKUE BEIMYMHBI, €TMHUALIBI U3BMEPEHUS, CKOPOCTh, SHEPTHUS, Macca.

buonorus: kneTka, opraHu3Mm, skocuctema, ouocdepa, MeTadoInu3M, MaKpo-
YU MUKPOSJIEMEHTHI, OCJIKH, KUPBI, YIIEBOABI, HYKIICUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUUA B SIKOCUCTEMAX.

['eorpadusi: MUHEPAJTBI, TOPHBIC MOPOJIbI, MOJIE3HBIC UCKOMAEMBIC, TOILJIMBO,
pPECYPCHI.

TEeXHOIOTUS: XUMUYECKAs TMPOMBIILIEHHOCTh, METAJUTYPIUsi, CTPOUTEIIBHBIC
MATEPUAITBI, CEIbCKOXO3IMUCTBEHHOE MPOU3BOJICTBO, MUINEBAS MPOMBIILJIEHHOCTD,
(dbapmaneBTuyecKas MTPOMBIILUICHHOCTb, MTPOU3BOJICTBO KOCMETHYECKHUX
MPENApPaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATECPUATIOB, JJICKTPOHHAS
MPOMBILLJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XMMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

B cooTBeTCTBHM € CUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEAMETA «XWUMHUS» Ha YPOBHE CPEIHErO
o0mero o0pa3oBaHMsl BBIJCICHBI  CIEAYIOMIME COCTABJISIFOIIME. OCO3HAHUE
OOyYarOIIUMHUCS POCCUHCKON T'PaKIAHCKOW MACHTHYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTUBALMN K
OOy4YEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYAMOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOLIECTBE TNpaBUJIAMU M HOPMaMHM TIOBEICHUS, HAIM4UE
PABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI, CTOCOOHOCTh CTABUTH LIEH U CTPOUTH
YKU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE  pE3yJIbTAThl OCBOCHMS MPEeAMETa «XHUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATEILHOM W TPAKTHYECKON NEATEIBHOCTH
o0yyaromuxcs B MPOLECce pealn3aniu 00pa3oBaTeIbHON ACSITETbHOCTH.

JIMYHOCTHBIE ~ pPE3yNbTATBl OCBOCHMS MpeAMeTa «XUMHS»  OTPAKAKOT
C()OPMUPOBAHHOCTh ONBITA TO3HABATEILHOM W TPAKTHYECKON JEATEIBHOCTH
oOy4Jaronmxcsi B MPOLECCe peanu3anud 00pa3oBaTeIbHONW JEATECILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs 00YYAOIMMHUCA CBOMX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;

OPEJICTABICHUAS O COLMAJIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUU
Y4€OHBIX MPOCKTOB, PEIICHWM YYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBIMOTHCHUA
XUMHYECKUAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPHHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apPryMEHTHI IPYTUX NP aHAIHM3€E PA3JIMYHbIX BHIOB YUEOHOM NEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

LHEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY W HAYYHOMY HACJICIUIO
OTEUYECTBCHHON XUMUH,

YBOKCHHs K TMPOLIECCY TBOPUYECTBA B OONACTH TEOPUM W IMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOMIOJCHUH, KPOMOTJIMBBIX  SKCIEPUMEHTATBHBIX  MOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB,



WUHTEPECA M T03HABATEIBHBIX MOTHUBOB B TOJYYEHUM H MOCICAYIOLIEM
aHaJM3e MHPOpPMALMKA O MEPEAOBBIX TOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3AHHBIE C XUMUYECKUMU SIBIICHUSIMH,
Y IPUHAMATh OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACHh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TOCTYNKH CBOMX TOBAPMILEH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M € YYETOM OCO3HAHMSI TOCIEACTBHMN
NOCTYIKOB,

4) popmMupoBaHUSA KyJbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOBOro M 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOro/IcHUs TpaBuil O€30MacHOro oOpalleHusl ¢ BEHIECTBaMU B OBITY,
ITOBCEAHEBHOM KU3HU, B TPYIOBOW JAEATEIILHOCTH,

NOHAMAHWS 1EHHOCTM TPAaBHJ WHAWBHIYAJILHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHOTPeOIEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYyrHX BHAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYAaCTHE B PCIICHUM NPAKTHYECKUX 3a1ad
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIb),

MHTEPECA K MPAKTHUECKOMY M3YUYCHHIO MPOQPECCHI Pa3NMYHOrO pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JFOJSAM TPyJa U pPe3ysbraraM TPYAOBO# AEATEIbHOCTH,

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIbHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanu3anud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00IIECTBA,;

6) SK0JIOTHYECKOTr0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOr0 OTHOLIEHUS K NPHUPOJAE KAK HMCTOYHHKY
CYILLECTBOBAHMS JKM3HHU HA 3EMJIE;

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX NPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM M COLMATIBHOM CPEBbI;



OCO3HAHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTHKEHUH XUMHH IS
PELICHNS BOIIPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIIBE30BAHNS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKArOLIEH
NPUPOAHON CpEeaEe, YMEHHsI MPOTHO3UPOBATH HEOJArOMPHUSATHBIE SKOJIOTHUYECKUE
MOCJIEACTBUSA HPEANPUHAMAEMBIX IEUCTBUI U IPEAOTBPALIATE WX,

HAINYHS PA3BUTOrO YKOJIOTMYECKOTO MBILUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTIBITA JNEATEIBHOCTH SKOJIOTHYECKON HaNPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJCOJOTHUU
xemopoouu,

7) UEHHOCTH HAYYHOI0 MO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO pPa3BUTHUS
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUsl COCHU(PUKA XWMHHA KaK HayKH, OCO3HaHWs €& poju B
(OpPMHUPOBAHUU PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3J@HUM IEJOCTHOTO
OPEICTABICHUs 00 OKPYXaroLIeM MHUPE KaKk O €AMHCTBE MPUPOJBI M YEIOBEKA, B
MO3HAHWUW TMPUPOJHBIX 3aKOHOMEPHOCTEM W peUuIeHUU MPOOJEM COXPAHCHUS
MIPAPOJTHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XWMHMH JJIi  COBPEMEHHOM
UUBAIM3ALAA. B €€ TYMAHUCTHYECKOMW HAMPaBICHHOCTA W BAXKHOW POJIM B
CO3/1aHMM HOBOW 0a3bl MaTEPUAIBHON KYyJBTYPbl, B PEIUICHUH NOOATBHBIX
npoOJeM YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPrETHUECKOM,
MUIIEBON M DKOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUHA MEIUIIMHBI, 00ECIECUEHUN
YCIIOBHI YCHEMIHOTO TPYAA U 3KOJOTMYECKH KOM(POPTHOH >KM3HU KKJIOTO YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH. TIOHMMAHUS CYIIHOCTH METOIO0B
MO3HAHUSI, UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJTyYacMbI€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SBJICHUH OKPY>KarOIIero MUpa u
MPOUCXOSIINX B HEM U3MECHECHHIA, yMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTHOYCHUS HA
OCHOBE HayuyHbIX (DAKTOB W HMMEIOUIMXCS JAHHBIX C LEIbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTH CAMOCTOSITENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
pelIeHHs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

MHTEPECA K TO3HAHUIO, UCCIIEI0BATEIBLCKOMN AEATEILHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUID W
caMm000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUH [0 XWUMUU B
COOTBETCTBHUHM C KU3HECHHBIMH MOTPEOHOCTIAMH,

MHTEPECa K OCOOCHHOCTSM TPyJa B Pa3M4HbIX chepax mpodhecCHoHaTbHON
JNEATENBHOCTH.



METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIbTaThl OCBOEHUS MPOTrPAMMBI M0 XMMHAW HA YPOBHE
cpeaHero o01ero o0pa3oBaHus BKIOYAKOT:

3HaUMMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUUIUIMHAPHBIC (MEKIPEAMETHBIE) OOIIEHAYYHBIE MOHSITHS, OTPAKAOLINAEC
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W CHCUU(PHUKY METOOOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHLMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIIEAOBAHUE, HAOMIOECHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIC YUE€OHBbIC NEHCTBUs (O3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBanue (YHKLIMOHATIBHOM
I'PaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMHN O0YYarOMIMXCS,
CHOCOOHOCTB oOyyaromuxcst MCIOJIb30BATh OCBOCHHBIC

MEXIACUMIUTMHAPHBIE, MUPOBO33PCHUYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIE
JEUCTBHS B ITIO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMeTHBIE Pe3YyAbTaThl OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PErYJISTUBHBIMA
JEUCTBUASIMH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

1) 6a3oBbIe JJOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMpOBaTh M AKTyAIM3UPOBaTh  MPOOJEMY,
paccMmarpuBarh €€ BCECTOPOHHE,

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHHM HX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTAThI ACSITETBHOCTU C TIOCTABJICHHBIMU LIENISIMU,

UCIOJb30BaTh MPHA OCBOCHWM 3HAHWK NPHEMBI JIOTUYECKOTO MBILUICHUS:
BBIICTISAT XAPAKTCPHBIC MPU3HAKK MOHITHNA M yCTAHABIMBATH WX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB M
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM [JIs KJIAaCCH(PUKANMU BEIICCTB W
XAMWYECKUX PEAKLINIL,

YCTAHABIIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXKIY HM3y4YacMbIMH
SIBIICHUSIMM,

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTHBHBIC, ACAYKTUBHBIE, IO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS HCIIOJIB3YEMbIE B XUMUW CHMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEACTABICHUS — XUMHYECKUAN
3HAK (CUMBOJI) DJIEMEHTA, XUMHYeCKas (HOpMysia, YpPAaBHEHHUE XUMWUYECKOMN



pPEAKIMM — MPH PEIICHUM YYE€OHBIX MO3HABATEIBHBIX W TMPAKTUYECKUX 3a1ad,
NPUMEHATHh HA3BAHHBIE MOJACIIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYAEMBIX BEIICCTB U XUMUYECKHAX PEAKIIHNA.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEUIECTB M XUMHUYECKHX
peaKuii;

(opMyUpPOBaTh LENH U 33]1a4H1 UCCIIEN0BAHUS, HCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO CQPOPMYIMPOBAHHBIE BOMPOCHl B KAUeCTBE HMHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BbICKA3bIBAEMBIX CYKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENBHO MPOTHO3MPOBATh €ro Pe3yJsibrar, (HOpMYJIUPOBATH
0000LIEHHS W BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O TPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIENOBATENIbCKOW W MPOEKTHOM
JESATEILHOCTH, TPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
NOUCKY METOJOB PELICHUS MNPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B  PA3JMYHbIX HCTOYHWMKAX WH(poOpManmu (HAYy4HO-
NOMYJISIpHAs JTUTEpaTypa XHMHUYECKOTO COJACP)KAHWS, CIPABOYHbIE MOCOOWS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB H (QOpM
PEICTABICHNUS, KPUTUYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEUYUBOCTB,

(opMyUpoBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOJBI MPH MOUCKE W
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3aJay
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpadpuKh, AUarpaMmbl, TAOIHIIBI, PUCYHKH W IPYTHE),

UCIOJb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeAcTBAa mnpu  padoTe ¢
XUMHYECKOH MHQPOpMANMEl: NPUMEHATh MEXNPEAMETHbIE ((PHU3NYECKUE W
MaTEMATHYECKHE) 3HAKH U CUMBOJIBL, (POPMYJIBI, a0OPEBHATY DI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBHS:



3a/1aBaTh BOMNPOCHI MO CYIECTBY 00CY>KAaeMOit TEMBI B X0O/€ AUAjIora W/ uin
JMCKYCCHH, BBICKA3bIBaTh WU, (JOPMYIUPOBATH CBOM MPETIOKECHHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TPEUIOKEHHOM 33124,

BBICTYyIIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
MOJTYUYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM MTPH BBITTOJIHEHUHT
XUMHYECKOTO SKCIIEPUMEHTA, TTPAKTUUECKONH paObOThI MO MCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui yueOHOro mpoekTa, U GopMyaMpoBaTh BHIBOIBI
Mo pe3yjbTaraM MPOBEACHHBIX MCCIEAOBAHWN MyTEM COTJIacOBaHUs TO3MIWN B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC ICHCTBHS:

CaMOCTOSITENIBHO TIJIAHUPOBATH W OCYIIECTBJIATH CBOK) TO3HABATEJIBHYIO
NESTENBHOCTD, ONpENeNss €€ LENM W 3a1a4d, KOHTPOJIMPOBATE M N0 MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIFOPUTM  ACHCTBHIA TMpPU
BBITIOJITHCHMHA YYEOHBIX MW MCCIECAOBATEIbCKUX 3a7a4, BbIOMpaTh HauboJiee
3¢ deKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHST HOBBIX 3HAHHWNA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX,

OCYILLIECTBIIATh CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE cCamMoaHaliv3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHI

[TpeaMeTHBIE Pe3yabTaThl OCBOCHMS MTPOrPaMMBbI IO XUMHUHW Ha YriyOaEHHOM
YPOBHE Ha YPOBHE CPEAHEr0 OOHIEro 0Opa3oBaHMs BKIHOYAKT CHCHU(PUUYECKUE
JUTs y4eOHOTO MpeaMeTa « XUMUs»y HaydHbIC 3HaHUS, YMEHUS U CTIOCOObI IeHCTBUi
10 OCBOCHHUIO, MHTEPIPETAIIMN U MPeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIHLHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHWS M MPUMEHCHWIO 3HAHWN B Pa3IMYHBIX YUYEOHBIX
CUTYaIUsAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe MO0 XUMHUHU TIPEAMETHBIE Pe3yJbTaThl MPEACTaBICHBI 1O Tojam
U3yYCHUS.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHMS Kypca «OOuias M HeopraHuueckas
XUMHUSD» OTPAKALOT;

c(OPMHUPOBAHHOCTh TMPEACTABJIICHUI: O MaTepUaIbHOM €IUHCTBE MMpa,
3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBJICHUH MPUPOIBI, O MECTE U 3HAYCHUU
XMUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B OOECIECUEHHH YCTOMYMBOTO



Pa3BUTHS, B PEIICHUM NPOOJIEM 3KOJOTMYECKOH, SHEPreTUYECKOM M MUIICBOM
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAHMM HOBBIX MaTEPHAJIOB, HOBBIX
WUCTOYHUKOB SHEPIHM, B OOECHEYCHUM PAlMOHAIBHOIO MPHUPOJOINONIB30BAHUS, B
(GOpPMHUPOBAHUM MHPOBO33PECHUST M OOWIEH KYJIbTYpbl 4YEJIOBEKA, a TakKKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MPUPOAHOM
cpene;

BJIAJCHAUE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHWYECKUH OJJIEMEHT, aroM, SApO aroMma,
W30TOMbIL, AJIEKTPOHHAS 000JI0UKa aroma, S-, p-, d-aToMHbIe OpOUTaIU, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aToMa, TMOpUAM3alusl aTOMHBIX OpOWTaneil, WOH,
MOJIEKYJI4, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAS, METAUIAYECKas, BOJOPOIHA),
KPUCTAUTMYECKAS PCIIETKA, XAMMWYECKAs PEaKus, PACTBOP, JJICKTPOJIUTHI,
HEAJIEKTPOIUTHI, JJICKTPOJIMTAYECKAs JUCCOLMANNS, CTEMCHb AMCCOIMAINN,
BOJOPOJHBIA MOKA3aTellb, OKHCIWTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(PQeKT
XUMHAYECKON PEaKIUU, CKOPOCTh XUMUYECKON PEAKIIMK, XUMUYECKOE PABHOBECHE,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOJIMTHUYECCKOM NUCCOIMANUU, TEPUOINYECKUMA
3akoH J[.M. MenpaeneeBa, 3aK0OH COXPaHEHUsI MACChl BELIECTB, 3AKOH COXPAHCHUS U
MPEBPAIIEHUS SHEPTUU MPU XUMHUYCCKUX PEAKIUSX, 3aKOH MOCTOSHCTBA COCTABA
BCIIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHAH, MHPOBO33PEHUYECKUE 3HAHUS, JICKAIMUE B  OCHOBE TMOHUMAHUS
MPUYUHHOCTA W CHCTEMHOCTM  XUMHYCCKUX  SIBJICHHA, COBPEMCHHBIC
MPEACTABICHAS. O CTPOCHHWM BENIECTBA HA ATOMHOM, HOHHO-MOJICKYJISPHOM H
HAIMOJIEKYJIIPHOM  YPOBHSIX, TMPEIACTABIICHHSI O MEXAHU3MAX XWUMHYECKUX
peaKknuii, TECPMOJUHAMHYCCKUX M  KHHETHYECKMX 3aKOHOMEPHOCTAX  MX
MPOTEKAHKS, 0 XUMUYECKOM PABHOBECHM, PACTBOPAX M JUCIECPCHBIX CHCTEMAX,
(haKTOJIOTMYECKUE CBEICHHUS O CBOWCTBAX, COCTABE, MOJIYYCHUM M OE€30MacCHOM
WCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKUX BEIICCTB B OBITY W MPAKTUUYECKOMH
JEATENBHOCTA  YEJIOBEKA, OOUMX  HAy4YHBIX  NPHUHIMOAX  XUMUYECKOTO
MTPOU3BOJICTBA,

c(hOPMHUPOBAHHOCTh YMEHUI: BBISBISATH XaPAKTEPHBIC MPU3HAKW TOHSTHMA,
YCTAHABJIMBATh WX B3aUMOCBS3b, HUCIOJIB30BATh COOTBETCTBYIOUIUE MOHSATUS TPU
ONMUCAHWUY HEOPTraHWYECKUX BEMICCTB U UX MPEBPALICHUM,

c(hOPMHUPOBAHHOCTH YMEHHS MCMOJB30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTtapneHuss (OpPMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cuctematnyeckyto HoMeHknarypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIEITBHBIX
BEIIIECTB,

c(hOPMUPOBAHHOCTH YMEHHUS ONMPEENATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XUMUYECKON CBSI3M (KOBAJICHTHAS,



WOHHAs, METAJUIMYECKas, BOAOPOAHAs), THUN KPUCTALIMYECKOW PEIIETKA
KOHKDPETHOTO BEILECTBA,

c()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJA XUMHWYECKOW CBS3M W THIMA KPUCTAUIMYECKOH PpEMIETKH, OOMEHHBIA W
JOHOPHO-AKICNITOPHBIA MEXaHW3MbI 00PAa30BaHUS KOBAJICHTHO!H CBSI3H,

C()OPMUPOBAHHOCTh ~ YMEHMIA:  KJIaCCU(PMUMPOBATH.  HEOPraHUYECKUE
BELIECTBA M0 UX COCTABY, XUMUUYECKUE PEAKLIMH 110 PA3IAYHBIM TPA3HAKAM (YHACTY
U COCTAaBY pEarvpyrolIMX BEIIECTB, TEIUIOBOMY 3(P(EKTY PEaKUuu, W3MECHEHUIO
CTCTICHEH OKHCIEHUS BJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO KaTtaim3aropa |
APYTUE); CaMOCTOATENBHO BEIOMPATh OCHOBAHUS W KPUTEPUM JUTs KJacCU(PUKaLUU
M3YYaeMBIX BEILECTB U XMMUYECKUX PEAKLMA;

c(OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBIC MEPHUOINUECKOTO 3aKoHa /1.
H. Menaeneesa u JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYI0, OOBICHUTEIIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XWUMHYECKHUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO NEPUOIOB
[lepuoanyeckoit  cucremsr  J[.H. MeHpaeneeBa,  UCMOJNB3YyS  TOHSITUSA
«IHEPrETUYECKUE YPOBHUY, «IHEPrETUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHBIE
opOUTaINY, «OCHOBHOE M BO30YXIEHHOE SHEPrETUYECKHE COCTOSHUS aroMay,
OOBSCHSTh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB W WX
coeAuHeHni 1o mnepuogaMm u rpynnam Ilepuonmueckoit cucremsl [[. W
MeHpeneeBa, BAICHTHBIE BO3MOKHOCTA aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh YMEHHWIA: XapakTepHU30BaTh (OMUCHIBATH) OOIIME
XUMUYECKME  CBOWMCTBA  BEIIECTB  PA3NIMYHBIX  KJIACCOB,  IMOATBEP)KIATH
CYLLIECTBOBAHUE TE€HETUYECKON CBA3M MEXAY HEOPraHWYECKMMHU BEIIECTBAMM C
MOMOILBI0 YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

C()OPMUPOBAHHOCTh YMEHUSI PACKPBIBATH CYHUIHOCTH.  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMNA MOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO Oayianca
ATUX PEaKUWi;, peakuuii MOHHOrO OOMEHA IMyTEM COCTABJICHUS WX TOJHBIX U
COKPAII€HHBIX  HMOHHBIX  YPaBHEHWW,  peakuWil  THAPOIN3a;,  PEaKUui
KOMIUIEKCO00pa30BaHus (Ha MPUMEPE THAPOKCOKOMIUIEKCOB IMHKA W AJIFOMHHHS ),

C()OPMUPOBAHHOCTb YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMUYECKUX PEAKLIMA C YUYETOM MX DHEPreTUYECKUX XAPAKTEPUCTHK, XAPAKTEP
M3MEHEHUS CKOPOCTH XMMMYECKOW pPEAKUMU B 3aBUCHUMOCTA OT Pa3JIMYHBIX
(haKTOpOB, a TAKKE XAPAKTEP CMEIIEHUSI XMMUYECKOTO PABHOBECHSI MO BIUSHUEM
BHEITHUX Bo3AcicTBuid (mpuHumi Jle [larense);,

C()OPMUPOBAHHOCTh YMEHUS XAPAKTEPH30BATh XUMHUYECKUE PEaKLIUH,
JIEKAIIAE B OCHOBE NPOMBILUIEHHOTO TMOJYYEHUsS CEPHOW KUCIIOTHI, AMMMAKa,



o0lIMe HayuyHbIC TMPUHIMIBI XUMHUYECKUX MPOU3BOJCTB; LEIECO00Pa3HOCTD
NPUMEHEHUS] HEOPraHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHMs COOTHOLICHHUS PUCK-TIOJT3A,;

c(hOPMUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHWA O METOJAaX HAYYHOIO
NO3HAHUSl SIBJICHUN TPUPOABl — HAOMIOJECHUE, HM3MEPEHUE, MOJICIIMPOBAHUE,
AKCHEPUMEHT (PEaTbHbIN U MBICJIEHHBIH ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHATh 3T 3HAHUS MPU IKCIIEPUMEHTAIBHOM MCCJIEIOBAHUU BELIECTB
U s OOBACHEHHS XUMHUUECKUX SBJICHUHM, HMMEIOIUX MECTO B MNPUPOE,
MPAKTUYECKOH AEATEILHOCTH YETOBEKA U B MOBCEAHEBHON KU3HU;

Cc(OPMHUPOBAHHOCTb YMEHHMSI BBISBIISATh B3aMMOCBS3b XUMUUECKUX 3HAHUHA C
MNOHSATUSIMA U TPEACTABICHUSMU JPYTMX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JUIsl
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA,

C(OPMHUPOBAHHOCTL YMEHUS TPOBOJUTH PACUETHl. C MCMOJIB30BAHUEM
NOHSATHI «MaccoBas 0Jis BELIECTBA B PACTBOPE» M «MOJIIPHAS KOHLEHTPALU;
MacChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe
Wi 00BEMY OHOIO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB, TEILIOBOTO 3¢ eKTa
PEAKIMK;, 3HAYEHUS BOJOPOJHOrO MOKA3aTEsl PacTBOPOB KHCIOT M WICTOYEH C
U3BECTHOM CTENEHBIO JUCCOLMAIIMKM, MacChl (00BbEMA, KOJIMYECTBA BEIIECTBA)
OPOAYKTa PEaKIMM, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUJAE PacTBOpa C
ONMPENECIEHHON MaCCOBOM JT0JICH PaCTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(MMEeT MPUMECH), JOJM BBIXOJA MPOAYKTa PEaAKUMH, OOBEMHBIX OTHOLICHHIA
ra3os,;

Cc(OPMHUPOBAHHOCTb YMEHHUI: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJIUTH
XUMHYECKAA  SKCIIEPUMEHT  (MPOBEACHHWE  pPEaKUMid  WMOHHOIO  OOMEHA,
NOJATBEPXKIECHUE KQUECTBEHHOTO COCTABA HEOPraHWYECKUX BEIIECTB, OMPEACIICHUE
Cpelbl PpacTBOPOB BELIECTB C MMOMOIIBIO MHAWKATOPOB, WM3YUYCHHUE BIIASHUS
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XHMMHYECKOH  peakuuu, pelieHue
AKCHEPUMEHTATIBHBIX 3a1a4 mo Temam «Mertamibly U «Hemerams»y) ¢
coONIOICHAEM TTPaBWIT 0E30MacHOro OOpallleHusl ¢ BEUIECTBAMH U Ja0OPATOPHBIM
obopynoBaHueMm, (HOpMyaupoBarh I1€db  MCCICAOBAHUS, MPEIACTABIATH B
pa3u4HOM (opMe pe3yabTaThl IKCIECPUMEHTA, aHAIM3UPOBATh U OLICHUBATH WX
JOCTOBEPHOCTB;

c(OPMHUPOBAHHOCTb YMEHU: COOIOATh MPaBUa MOJIb30BAHUSI XUMUYECKOM
nocyoil u nadoparopHbiM 00OpYJOBaHMEM, OOpalICHWS C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLMSAMU MO BBINOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX
OMBITOB, AKOJIOTUYECKH LEJIECOOOPA3HOr0 MOBEACHUS B OBITY W TPYIOBOH
JESITENBHOCTH B LIEJSIX COXPAHEHUS! CBOETO 3/I0POBbsl, OKPY KArOIIeH MPUpPOIHOM
cpedbl U JOCTMXKCHUS €€ YCTOWYMBOIO Ppa3BUTHS, OCO3HABATh OMACHOCTh



TOKCUYECKOTr0 JECHCTBUS HA JKUBBIC OPraHU3MBI ONPEACTIEHHBIX HEOPraHUUYECKUX
BELIECTB, MOHMUMAas cMbICT nmokasaress [1K;

c(hOPMHUPOBAHHOCThL YMEHUWH: OCYIIECCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMUYECKOH MH(OpPMAIINKN B PA3TMYHBIX UCTOYHUKAX (Hay4YHasl U y4eOHO-HAy4YHas
JUTEpaTypa, CPeACTBa MacCOBOM MH(popmanun, MHTEPHET U APYTHUE), KPUTHUECCKH
AHAJIM3UPOBATh XUMHUYECKYHO MH(OPMALMIO, epepadaTeiBaTh €€ U UCMOJIb30BATh
B COOTBETCTBUU C MOCTABJICHHOH yUeOHOU 3a1aueid.
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