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[TOACHUTEJIbHA A 3AITNCKA

Pabovas mporpamMma mo XMMUM Ha YpOBHE cpenHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 oOpasoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHWI K pe3ynbTaTaM OCBOEHHUS (enepalbHO 00pa30BaTeNbHONW MPOrpaMMBbI
cpennero odmero ob6pazoBanuss(POIl COO), mpencraBineHHbIX B denepaabHOM TOCYIapCTBEHHOM
obpaszoBatenpHOM craHaapre COO, ¢ yuérom Konuenuuu npenojgaBaHus y4eOHOro IpeaMeTa
«Xumus» B oOpa3zoBaTenbHbIX oOpraHuzauuax Poccuiickoir ®expepauuu, peanus3yroLMX OCHOBHbIE
o0Opa3oBaTeNbHble IPOrpaMMbl, U OCHOBHBIX NOJOXEeHUH «CTparerum pa3BUTHS BOCIUTaHHUS B
Poccutickoit @enepanuu Ha nepuon 10 2025 roga» (Pacnopsbkenue [IpaButensctBa PO ot 29.05. 2015
No 996 - p.).

XuMHS Ha YPOBHE YIIyOJEHHOTO M3yUeHHs 3aHMMAeT BaXHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpasoBanus yuamuxcs 10-11 kiaccoB. M3yuenuwe mpeamera, peaqmzyeMoe B YCIOBHSX
Qg QepeHIMPOBaHHOTO, TPOPHILHOTO O00yYEHHs, MPHU3BAHO O0ECTeYUTh OO0IIE00pa30BATEIBHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOMUMYIO ISl afanTaliud UX K ObICTpO
MEHSIOLMMCS] YCIIOBUSM >KM3HH B COLIMYME, a TaKXKe I MPOJOJDKEHHsS] O0ydyeHHUs B OpraHM3alUsIX
poheCCHOHATTLHOTO 00Pa30BaHMsI, B KOTOPBIX XUMUS SIBIISIETCS OJHOM U3 MTPUOPUTETHBIX AUCIUTLINH.

B nporpamme no xuMuu HazHaueHHUE MpeaMeTa « XUMUsD) [0JydyaeT MOAPOOHYI0 HHTEPIPETaLUIO

B COOTBETCTBUM ¢ oOcHoBonojararomumu mnonoxeHussmu PI'OC COO o B3auMooOyCIOBICHHOCTH
Lesied, cofep)KaHus, pe3ysbTaToB OOyueHHs U TpeOOBaHMN K YPOBHIO IOATOTOBKH BBIITYCKHHMKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCS CJIEAYIOIINE BBITOJIHAEMbIE IPOrPaMMON 10 XUMUU (PYHKIIUH:
MH(POPMALIMOHHO-METOINYECKas, peaju3alus KOTOpoil oOecrneuuBaeT MNOJY4YEHHUE IPEICTaBICHUS O
LEJIAX, COAEp KaHUU, OOIel cTpaTernu oO0ydeHusl, BOCIUTAHUS U PAa3BUTUS 00yUYaIOLIMXCS CPEICTBAMU
IpeMeTa, U3y4yaeMoro B paMKax KOHKPETHOTO MpoQuIs;
OpraHMU3alMOHHO-TIJIAHUPYIOIIasl, KOTOpask IPeIyCMaTPUBAET ONIPEICIICHUE: [IPUHLIMIIOB
CTPYKTYPUPOBAaHUS M TIOCIEA0BATEIbHOCTH M3Y4YEHHs Y4eOHOro MaTepuana, KOJUYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTePUCTUK; MOAXO0I0B K (POPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa3oBaTelbHbIX JIOCTHKEHUH OOydYarolIMXCsi B paMKax HTOrOBOM arrectauuu B (opme
€IMHOT'0 TOCYIapCTBEHHOT'0 K3aMEHA 110 XUMUH.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUS XUMUH:
yCTaHaBJIMBAaeT WHBapUAHTHOE IPEAMETHOE COJep)KaHHe, 00s3aTeiabHOe A H3Y4YEeHUS B paMKax
OTJENbHBIX MNpOQHIEH, MpelycMaTpUBAET pACIpENeeHHNe U CTPYKTYpUPOBAHUE €ro IO Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JIMHUSM/pa3iesam Kypca;

Ja€T MPUMEPHOE pacipeesieHne yueOHOTO BpeMEeHH, PEKOMEHTyEeMOT0 JUI U3yUEHHs OTENbHbIX TEM;
IpeularaeT MpUMEPHYIO IOCIEI0BaTEeIbHOCTh H3yUeHHMs y4yeOHOro marepuana C Y4YETOM JIOTHKH
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

Na€T METOJUYECKYI0 MHTEpIIPETAlMIO Lelded U 3a/1ad M3ydeHMs IpeIMeTa Ha YIIIyOJIEHHOM ypOBHE C
y4€TOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CpEIHEro oOIIero oOpa3oBaHMs, COJEp)KaTEIbHOMN
XapaKTepUCTUKH IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS OCHOBHOM 00Opa30BaTEeNIbHOM IMPOrpamMMbl
cpeaHero oomero o0pa3oBaHUs (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHBIX JACHCTBHIM O0OyYaroImerocss Mo OCBOCHHIO COJIEp)KaHUS
IpeaMeTa.

[To BceM Ha3BaHHBIM NO3ULMAM B IPOrpaMMe€ M0 XMMMH NPEAYCMOTpPEHA IPEEMCTBEHHOCTH C
oOydyeHHEeM XHMHH Ha YPOBHE OCHOBHOro 00IIero oOpa3oBaHus. 3a NpeaesraMd YCTaHOBIEHHOU
MpOrpaMMoil MO XWMHUHU 00s3aTeIbHOW (MHBAapUAHTHOM) COCTaBISAIOLIEH coaepkaHHUs Yy4eOHOro
npenMera «XUMHUS» OCTAaETCS BO3MOXKHOCTH BbIOOpa €ro BapHaTHMBHOW COCTaBIISIONICH, KOTOpast
JOJKHA OTPENENATHCS B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B cootBercTBUM ¢ KOHIENTyadbHbIMH MOJOXKeHUAMU DPI'OC COO o0 Ha3HaAYeHUU MPEIMETOB
6a3oBoro u yriay0n€HHOTro ypoBHeEH B cucteme quddepeHIMpoBaHHOr0 00yueHus: Ha YPOBHE CPEIHErO
obmero o0Opa3oBaHUs XMMHA Ha YpOBHE YINIyOJIEHHOrO H3y4YeHHs HAINpPaBIeH Ha pealu3aluio
MIPEEMCTBEHHOCTH C TIOCIEAYIOLINM 3TArloM MOJTYYEeHUSI XUMUYECKOTO 00pa30BaHMsI B paMKaX W3y4eHUs



CIELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHMUYECKUX IUCLUIUIMH B By3aX M OpPraHU3alMsX CpPEIHEro
npodeccuoHanbHOro o0pa3zoBaHus. B 3Tol cBsA3uM u3ydyeHHe npeaMera «XUMHsD» OPHEHTUPOBAHO
IIPEUMYILIECTBEHHO Ha pacliMpeHHe M YIIIyOJeHHe TEeOpeTHYEeCKOM M NPaKTUYEeCKOH IOJArOTOBKU
oOyuyarolmuxcs, BbIOpaBIIMX ONpEAEIEHHBIH Npoduias oOyueHHs, B TOM YHCIE C IEPCHEKTHBOMN
MOCTIEYIOIEro IMOJYyYeHHUsT XHMHYECKOro oO0Opa3oBaHMs B OpraHM3aluix HpodecCHOHATBLHOIO
obpaszoBanus. Hapsmy ¢ stum, B cBere tpeboBanuii ®I'OC COO K miIaHUpyeMBbIM pe3yibTaTam
ocBoeHUA (herepanibHOM 00pa30BaTENbHON MPOrpaMMBbl CpPEJHEro OOLIero 00pa3oBaHMA H3YUYECHUE
npeaMera «XUMHs» OPUEHTUPOBAHO TAKXKE Ha PELICHHE 337ad BOCHUTAHMS M COLMAIBHOIO Pa3BUTHUSA
oOyyaromuxcs, Ha (popMUpOBaHUE Y HUX OOIEUHTEIUICKTYaJIbHBIX YMEHUH, YMEHUN PallMOHAIU3ALNN
ydqeOHOro Tpyna U OOOOMEHHBIX CHOCOOOB JEATEIBHOCTH, WMEIOIUX MEKIUCIUILUIMHAPHEIH,
HAJNPEIMETHBIN XapaKTep.

CocraBnsromuMu  npeaMeTa  «XUMHS» HAa ypOBHE YIIyOJEHHOTO M3Y4YEHHs  SBISIOTCS
yrayOnénusle Kypcbl - «Opranuueckas xumus» M «OOmas M Heopranumdeckas xumusi». Ilpu
OIpeJIeJIEHUH NOAX0J0B K OTOOpY U CTPYKTYPHOI OpraHM3aluu CoAep:KaHus 3TUX KypcoOB B IPOrpaMMe
0 XUMHUHU 3a OCHOBY HpuHATHl nojoxeHus ®I'OC COO o paznnuuax 6a30BOro M yriayOJaEéHHOTro
YPOBHEH U3yueHMs ITpeaMeTa.

OcHoBy cojnepxaHus KypcoB «OpraHuueckas Xumus» U «OOLas U HEOpraHW4ecKas XHUMUS)
COCTaBJIIET COBOKYIHOCTb IPEIMETHBIX 3HAHUH M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3y4YeHMs IpeAMeTra. JTa CUCTeMa 3HAHWM IOJIydaeT OINpeAeaEéHHOE TEOpPETHYECKOe JIOIOJHEHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIHA 00bEM (hakTomOorndeckoro Marepuana. Tak,
Ha yriyOJ€HHOM YpPOBHE M3y4Y€HHUs MpeAMeTa o0ecreueHa BO3MOMXHOCTh 3HAUUTEIbHOTO YBEJINYECHHUS
00béMa 3HaHWH O XMMHYECKHX DJIEMEHTAaX M CBOMCTBAX MX COCIMHEHHMH HAa OCHOBE PACIIMPEHUS U
yriayOJaeHusl MpeACTaBICHUM O CTPOEHUU BEIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSX
IIPOTEKAaHUs PEaKLUi, pacCMAaTPUBAEMBIX C TOUKH 3PEHHUS XMMHUYECKON KMHETUKH U TEPMOJAMHAMUKH.
N3yuenune nepuoanyeckoro 3akoHa u Ilepuoauueckoil CuCTeMbl XMMUYECKHUX 3JIEMEHTOB Oa3zupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHHUM aroma. XHUMHUYECKas CBS3b
OOBSICHAETCS ¢ TOUKHU 3PEHUS SJHEPTeTHUECKUX N3MEHEHUH NpU € 00pa30BaHUU U pa3pyIIeHUH, a TAKKe
C TOYKM 3peHHMs MeXaHu3MOB e€ oOpa3zoBaHMs. [3ydeHuHe THUIOB peakiuil JONOJIHSETCS
¢dbopMHUpOBaHHEM MPEJCTAaBICHUNH 00 3IEKTPOXMMHUYECKHX MpoleccaX M 3JIEKTPOJU3e PACIUIaBOB U
pacTBOPOB BelIECTB. B Kypce opraHMYeckoil XMMHUU HpU PAaCCMOTPEHUHM PEaKIMOHHON CIIOCOOHOCTH
COEIMHEHMH yJensercs 0co0oe BHUMAaHNUE BOIIPOcaM 00 AJIEKTPOHHBIX 3P deKTax, 0 B3aMMHOM BIHMSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaklui.

Oco0oe 3HaueHHE UMEET TO, UTO Ha COJEP’KaHUE KypPCOB XUMUU YIITyOJIEHHOTO YPOBHS U3YUYEHMUS
JUIS KJIacCOB ONPEEeNEHHOT0 Mpoduiis (IJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JONOJHEHUH K
oluieil cucremMe MpeAMETHBIX 3HAHMM) OKa3bIBAIOT BIMSHHME CMEXHbIE IpeaMmeTsl. Tak, Hampumep, B
CoJIep’KaHUU TIpeaMeTa JUIsl KIacCoB XUMHUKO-(HU3MUecKoro npoduis Oonbplioe 3HaueHue OyayT UMETh
3JIEMEHTHI yueOHOro MaTepuaia 1o oouiei xumun. Ilpu u3ydeHunu npeamera B JaHHOM CIIy4ae aKIeHT
Oyzer cienaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOLTHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (HU3UKE:
aTOMHO-MOJIEKYJIsIpHast TeopHusl (MOJEKyJsipHas Teopus B (DM3MKE), 3aKOHBI COXpAaHEHHUS MacChl U
SHEPrUH, 3aKOHBI TEPMOJINHAMUKH, NIEKTPOJIN3A, IPEICTABICHNS O CTPOCHNUHN BEUIECTB U JPYTOE.

B TO ke BpeMs B coaepikaHUM MpeaMmeTa s KJIACCOB XHWMHUKO-OMOJOTHYECKOro MpoQuis
OonplMii yZenpHBIH Bec OyJeT MMeTh OpraHumdeckas Xumus. B 3Tom ciydae mnpenocraBisiercs
BO3MOXXHOCTh [UIsl 00jiee OOCTOATEIBHOTO PACCMOTPEHUS XUMHUYECKOW OpraHu3allid KIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOU BXOJIAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK
JUNHUIbI, OEJIKHU, YTIIEBO/Ibl, HyKIEUMHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0 cOcTaBe U CBOMCTBAaX
MIpe/ICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILIECTB CIIyKaT OCHOBOW ISl U3YUEHHUS CYIIHOCTH
nporieccoB POTOCUHTE3A, AbIXaHHUS, MUIIEBAPEHUS.

B muiane gopmupoBaHUS OCHOB Hay4HOrO MHPOBO33pPEHUS, OCBOCHHS OOIIEHAyYHBIX METO/OB
MIO3HAHUS U ONbITA NMPAKTUYECKOTO0 NMPUMEHEHMS HAyUYHBIX 3HAHUN M3Y4dEHHE IpenMeTa «XUMUs» Ha
yrIIyONE€HHOM ypOBHE OCHOBAHO HAa MEXIIPEIMETHBIX CBS3SAX C YUEOHBIMH MpeIMETaMH, BXOJSAIIUMU B



cocTaB IpeaMeTHBIX obnacTeil «EcTecTBeHHO-HAay4YHbIE TPEAMETh, «MaTemaTika U HHQOPMATHUKA» U
«PyccKkul A3bIK U JTUTEPATYPay.

[Tpu m3ydyenun yueOHOro mpeamera «XUMHs» Ha yriayOJIEHHOM YPOBHE TakXke, KaKk Ha YPOBHE
OCHOBHOTO M cCpenHero oOmiero oOpazoBaHusi (Ha 0a30BOM YypOBHE), 3ajauell IMEepPBOCTEIEHHOMN
3HAYUMOCTU SIBJIE€TCA (POPMHpPOBAHME OCHOB HAyKH XHUMHH Kak OOJIaCTH COBPEMEHHOTrO
€CTECTBO3HAHHUSA, MPAKTUYECKON [EeATEIbHOCTH 4YellOBeKa M OJHOr0 U3 KOMIIOHEHTOB MHPOBOM
KyJnbTyphl. Pemenue 5Toif 3amaun Ha yriayOJE€HHOM YpOBHE H3YyYEHHUS IpeaMeTa IMpearoiaraet
peain3anmio TaKuX LeNei, Kak:

(dbopMHUpOBaHKE MPECTABICHHUI: O MaTEPUAIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH
SIBIICHUW MPUPOABI, O MECTE XUMHUH B CUCTEME €CTECTBCHHBIX HAYK U €€ BEAYIICH poyikd B 00ECIICUCHUH
YCTOMYUBOTO Pa3BUTUSl YEJIOBEUECTBA: B PEIICHUH NPOOJIEM 3KOJOTMYECKOW, JHEPreTHYecKoil u
MUIIEBOW OE30MACHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHUHM HOBBIX MAaTEpUATIOB, HOBBIX HMCTOYHHUKOB
SHEPruM, B 00ECIEUEHUHN PAIlMOHATIBHOIO MPUPOIOINOIb30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U
o01Iel KyJIbTyphbl YeJIOBEKa, a TAKXKE IKOJIOTHYEeCKH 0OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOIHOM cpejie;

OCBOEHHUE CHUCTEMbl 3HAHUH, JEKAIIMX B OCHOBE XHMHUYECKOW COCTABJISIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa: PyHIAMEHTaIbHBIX MOHSITUA, 3aKOHOB U TEOPHIl XUMHUHU, COBPEMEHHBIX MPEICTaBICHHIA
O CTPOCHHMH BEIECTBA Ha Pa3HBIX YPOBHSAX - aTOMHOM, MOHHO-MOJEKYJISPHOM, HAJIMOJIEKYJISIPHOM, O
TEPMOJAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHUS XUMUUYECKHX pEakluid, o
XUMUYECKOM PaBHOBECHHU, PACTBOPAX M AHUCIEPCHBIX CHCTeMax, 00 OOMIMX HAay4YHBIX HPHHIMIIAX
XMMHYECKOI0 IPOU3BO/ICTBA;

¢dbopmupoBaHrEe y 00YUAIOIINXCS OCOZHAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUECKUX
3HaHUW i1 OOBSCHEHHS KIIFOYEBBIX HACH M TPOOJIEM COBPEMEHHOW XUMHH, IS OOBSICHEHUS H
MIPOTHO3UPOBAHUS SIBIICHUM, HWMEIOIIMX €CTECTBEHHO-HAYYHYIO TIPUPOAY; TPaMOTHOTO pelIeHUs
npo0sieM, CBSI3aHHBIX C XUMHEH, MPOTHO3MPOBAHMS, aHAIM3a U OLEHKH C MO3HMIMHA IKOJIOTUYECKOM
0€30IaCHOCTH TOCIEACTBUIl OBITOBOW M MPOU3BOJICTBEHHOH NEATENIBHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepadOTKOM BEIECTB;

yrayOieHne mpeCTaBlIeHUui 0 HayUYHbIX METO/IaX MO3HAHUS, HEOOXOUMBIX Ui MPUOOpETeHHsS] YMEHUN
OpPUEHTHPOBATHLCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX SBJICHUI, UMEIOIINX MECTO B IPUPOJIE, B
MPaKTUYECKOU IE€ATETbHOCTH U MIOBCETHEBHOM JKU3HM.

B mnnane peanuzanuy NEepBOOYEPEIHBIX BOCIUTATENbHBIX W Pa3BUBAIOUIMX (YHKIUN 1LIE€TOCTHOM
CUCTEMBI CPEIHEr0 0011ero oOpa3oBaHusl IPU U3YUEHHUH IMpeaAMeTa « XUMHUsA» Ha yriIyOlIEHHOM YpOBHE
0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TAKUE IETH U 3a7a41, KaK:

BOCHUTaHHE yOEXAEHHOCTH B MTO3HABAEMOCTHU SIBIEHUI NMPUPOIbI, YBaAXEHUS K MPOIECCY TBOPUECTBA B
00JTaCTH TEOPETHUECKUX M TPHUKIATHBIX MCCIEJOBAaHUN B XHUMHUH, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CaMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHHS 00II€YETIOBEYECKHX [IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HMHTEIUIEKTYalIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEMH
oOydaromuxcsi, (GOPMUPOBaHWE y HHUX CO3HATEIHHOTO OTHONIEHUS K CamMooOpa3oBaHUIO U
HENpPEepbIBHOMY OOpa30BaHHIO KaK YCJIOBHUIO YCHEIIHOW MpodeccHoHaNnbHOM U 0O0IIecTBEHHOMH
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 370pOBOM 00pase
KU3HH;

¢bopMHpOBaHME YMEHHH M HaBBIKOB Pa3yMHOI'O IPHUPOJONOIb30BAaHUS, Pa3BUTHE SKOJIOTMYECKOMN
KYJbTYPBI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM IeATENHHOCTH.

OO01mree 4YuCIO YacoB, MPEIyCMOTPEHHBIX Il M3yYEHUS XUMHUU Ha YIIIyOJIEHHOM YpPOBHE CPEIHEro
obmiero obpazoBanusi, coctaiser 204 gacos: B 10 kmacce - 102 gaca (3 gyaca B Hegento), B 11 kmacce -
102 gaca (3 yaca B HezemIo).

COHEPXAHUE OBYYUEHUA 11 KITACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA



TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHUH.

Atom. CoctaB aToMHBIX siaep. XuMuuyeckuil snemeHT. M3orombl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH M TOAYPOBHU. ATOMHBIE OpOUTAIIN.
Krnaccudukanuss XMMHUYECKUX 3JeMeHTOB (S-, p-, d-, f-amementsl). Pacmpenenenue 3aeKTpOHOB 1O
aTOMHBIM OpOUTAIAM. DJIEKTPOHHBIE KOH(UTYPALIMU aTOMOB 3JIEMEHTOB I1€PBOr0-4eTBEPTOTO MEPHOIOB
B OCHOBHOM U  BO30YXIEHHOM  COCTOSHHMHM,  DJCKTPOHHbIE  KOH(QUIYpalUd  HOHOB.
ONEeKTPOOTPULIATEIIBHOCTD.

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
CBs13p mepuoanyecKoro 3akoHa u Ilepruoandeckoi cuCTEMBbl XUMHUYECKUX HJIEMEHTOB C COBPEMEHHOU
TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MECHEHHsS CBOWCTB XHUMHUYECKMX DJIEMEHTOB H
00pa3yeMbIX UMH MPOCTBIX M CIIOKHBIX BEUIECTB 110 TPYMIaM M IepuoJaM. 3HAYeHUE MEPUOINIECKOTO
3akoHa [/[.1. MeHneneena.

XuMHu4ecKas CBA3b. BUIbI XUMHUYECKOU CBSI3HU: KOBAJICHTHAs1, MOHHAs, METAJIJINYECKasl.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBS3HM: OOMEHHBIN M JIOHOPHO-AKIIETITOPHBINA. DHEPTHUS U ITHHA
cBsa3u. [lonsipHOCTH, HANpPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble CBS3H.
Bonoponnas cBa3b. MexXMOIIEKYIIIpHBbIE B3aUMOJAEHCTBHUS.

BaneHTHOCTD 1 BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX
IeOMETPHUECKUM CTPOEHHEM (Ha IPUMEpEe COEAMHEHUH 3JIEMEHTOB BTOPOrO IEPUOJIA).

ITpencraBnenue o KOMIUIEKCHBIX  coeguHEeHMsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBareib,  JIMraHAbl. 3HAa4eHUWE  KOMIUIEKCHbIX  coeauHeHuil. Ilonartme o
KOOPJAMHAIIMOHHON XUMUHU.

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMs. THIBI KPUCTAIUIMYECKHX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[TonsstTue o nucnepcHbIX cucreMax. VctuHHble pacTBOpbl. [lpencraBieHue O KOJUIOMIHBIX
pactBopax. CriocoObl BbIpaXX€HHs] KOHIIEHTPALlMM PACTBOPOB: MAaccoBas J0Jis BEILLECTBAa B pacTBOpE,
MOJIIpHasi KOHIIEHTpAaIHsl. HacepliieHHple ¥ HEHACHINLIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccugukanus u HOMEHKJIaTypa HEOPTraHUYECKUX BelecTB. TpuBUaIbHbIE HA3BaHUS OTIIEIbHBIX
IIPEICTaBUTENEH HEOPTraHUYECKHUX BEILIECTB.

Knaccugukanus XUMHUYECKHX peakIuil B HEOpPraHMYecKOW M OpPraHWYeCKOH XHMHUHU. 3aKOH
COXPAHEHHUS MAcChl BELLIECTB; 3aKOH COXPAHEHHUS U MPEBPALICHUS YHEPTUU ITPH XUMHUYECKUX PEAKIUAX.
TemnnoBble 3¢ GeKTh XUMUYECKUX peakiuil. TepMoXuMHUYecKre ypaBHEHHUS.

CKOpOCTh XMMHUYECKOW peakiuH, €€ 3aBUCUMOCTb OT Pa3IUYHBbIX (hakTopoB. ['oMoreHHsnle u
rereporeHHsle peakuu. Karanus u katainsaTopsl.

OOpatumble M HEOOpaTUMbIE peaKIuu. XHUMHYEeCKoe paBHoBecue. KoHCTaHTa XHMMHYECKOTO
paBHOBecHsl. PaKTOPbI, BIUSIOLIME HA MOJIO)KEHHE XMMUUYECKOTO paBHOBECHS: TeMIlepaTypa, JaBjIeHHE
Y KOHLICHTPAIMU BEIECTB, y4acTBYIOMMX B peakuuu. [Ipuannn Jle Hlarense.

OnekTpoiauThueckas auccouuanus. CunbHble U cialble 37IeKTpoiauThl. CTeneHb AUCCOLUAIIH.
Cpena BOJOHBIX pacTBOPOB: KHCJIOTHAs, HEWTpasibHas, IuerouyHas. Bomopomuwiii mokaszarens (pH)
pactBopa. ['maponus coneit. Peakiuu noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu. CreneHb  okucieHus.  OKUCIUTENb U
BOCCTaHOBUTENb. lIpomeccsl OKHCIEHMS W BOCCTaHOBJIEHUS. BakHelluMe OKHCIUTENH W
BOCCTAHOBUTENIU. METOJI 3JIEKTPOHHOT0 OaiaHca. DJIeKTPOJIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.

OKCHEpUMEHTAJIBHBIE METO/Ibl M3YUEHHS BEILECTB M UX INPEBPALLEHUI: Pa3IOKEHUE MEPOKCUAA
BOZOPOJAa B NPUCYTCTBUU KaTalM3aTopa, MOAEIN KPUCTAUNIMYECKUX PEIIETOK, MPOBEIECHUE PEAKIUIM
MOHHOTO OOMEHa, ONpeAeseHHe Cpelbl PacTBOPOB C IOMOIIBI0 HMHIMKATOPOB, M3yUY€HHUE BIMSHUS
pa3aMyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIINH U MOJIOKEHNE XUMUYECKOTO pPaBHOBECHSI.

Heoprannueckast xumusi.



[Tonoxenune HemeramuioB B [lepuoanueckoit cucreme xumudeckux snemeHToB /.M. MenaeneeBa
1 0COOCHHOCTH CTPOCHHUS UX aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIJIOB. AJUIOTPONUSI HEMETAJUIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa u yriepoaa).

Bogopon. Ilonmyuenue, ¢usnueckue W XHUMHUYECKHE CBOWCTBA: pPEAKIUH C MeETaIaMU H
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxxaenue B mpupoje, Cnocoobl monydeHust, Gu3nyecKue U XMuMUYeCKUe CBONCTBA.
l"asnorenoBoiopopl. BaxkHelme KUCIOpOJCcOoAepkKallie COeIMHEeHUs TajnoreHoB. JlabopaTopHbie u
MPOMBIIIICHHBIE CITOCOOBI MMOJTyYeHHsI TaJIoreHOB. [[ppuMeHeHne raoreHoB U MX COeAMHEHU.

Kucnopon, o30on. JlaboparopHble ¥ HPOMBIIUICHHbIE CHOCOOBI TOJYYEHHUS KHCIOpPOJA.
du3nyeckue U XMMUYECKHUE CBOICTBA U IPUMEHEHNUE KUCI0pO1a U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHue B mpupoje, CIOCOObI MONydeHHs, (pU3MUeCKHe W XUMHYECKHE CBOHCTBA.
CepoBonopon, cynbhuasl. Oxcun cepol(I'Y), okcun ceppi(V1). CepHuctas u cepHasi KHCIOTHI U UX
cosid. OcOOEHHOCTH CBOWMCTB CepHOM KUCTOTHI. [IprMeHeHne cepbl u € COeTMHECHHIA.

A3zor. Haxoxnenue B mpupojie, crnocoObl ModydeHus, (pu3nveckrue U XUMHYECKHE CBOMNCTBA.
Ammuak, HUTpuUael. OKCHUIBI a30Ta. A30THUCTast U a30THAsA KUCIOTHI U UX conu. OCOOEHHOCTH CBOICTB
a30THOU KucaoThl. [IpuMeHeHne a30Ta 1 ero coeuHeHu. A30THbIE yA00peHusl.

®ochop. Haxoxxnenue B npupoje, crnocoObl moilyueHusi, Gu3nueckue U XMMHUYECKUe CBOICTBA.
®ochunst u hochun. Oxcunsl pochopa, pochopnas kucnora u e€ conu. [Ipumenenue pochopa u ero
coequnenuii. @ochopHsie y100peHus.

VYraepon, HaxoXACHWE B MPHUPOJE. AJUIOTPOIHBIE MogudUKau. OU3NUECKUE U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriaepoaoMm. Okcun yraepona(I'T’), okcun yrimepona(I'y),
yToJIbHAs KHCJIOTa U €€ COJIM. AKTUBUPOBAHHBIN yroib, agcopouns. Dyiepensl, rpadeH, yriaepoaHbie
HaHOTPYOKH. [IpruMeHeHne MPOCTHIX BENIECTB, 00Pa30BaHHBIX YTIEPOIOM, H €r0 COSTUHEHHM.

Kpemuuii. Haxoxenue B mpupoje, crocoOs! morydeHus, Gu3ndeckue 1 XMMHYECKHe CBOWCTBA.
Oxcun kpemuusi(I'Y), kpeMHHEBas KHCIOTa, CHIIMKAThl. [IpuMeHeHHEe KpEeMHHUS M €ro COCTUHEHHIA.
Creki10, €ro noJiy4eHue, BUbI CTEKIIA.

[Tonoxenne wmeramnoB B Ilepmonuueckoil cuctemMe XUMHUECKUX 3y1eMEHTOB. OcoOeHHOCTH
CTPOEHHUSl D3JEKTPOHHBIX 000704eK aToMOB MeTamioB. OOmme ¢u3nyeckue CBOHCTBA METAJUIOB.
[Ipumenenne MetannoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHA pPsii HampspkeHUi MeraiwmoB. OOmmMe crocoObl MONMYYeHHS METaJIOB:
THUIPOMETAUTYprusi, MUPOMETAIIYpPIus, 3JeKTpoMeTatyprus. IloHsTHE O KOppO3MM METaJIOB.
CriocoOpl 3a1IUThl OT KOPPO3HUH.

O6mass xapaktepuctuka wmetamwioB IA-rpynmer  [lepuoguueckoit cucTeMbl  XMMHUYECKHUX
aneMmeHToB. Hatpuil n kanuii: nonydenue, Gpusnueckue 1 XMUMHUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX
BEIIECTB U UX COSIUHECHUN.

O6mass xapakrepuctuka wmetauioB [T A-rpynnsl  Ilepuognueckoit CUCTEMBl XHMHYECKUX
JMIeMEHTOB. MarHmii M KanblUi: Tody4yeHue, (U3MYecKue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coequHEeHU. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

ANIOMMHHUI: TTONTyYeHHe, (PU3NYecKre U XUMHUECKUE CBOWCTBA, MPUMEHEHUE IIPOCTOTO BEIIEeCTBA
U ero coenuHeHUH. AMQOTepHBIE CBOWCTBA OKCHIA U TMJIPOKCHAA ATIOMUHUS, THAPOKCOKOMILIEKCHI
AITIOMUHHUSL.

OO6mas xapakTepucTuka MeTaiioB mobouneix moarpynn (b-rpymm) [lepuogudeckoi cucTeMbl
XUMHYECKUX 3JIEMEHTOB.

du3nyeckue M XUMHUYECKHME CBOMCTBA XpomMa M €ro coeAuHeHHil. OKCHUIIBI U THAPOKCHIIBI
xpoma(IT), xpoma(ITT) m xpoma(VI). Xpomarel M HAuUXpoMaThl, UX OKHUCIUTENIbHbIE CBOICTBA.
[TonydyeHnue u npuMeHeHUE XpoMma.

®u3nyeckue U XUMUYECKHE CBOWCTBA MapraHiia U €ro COeAuHEeHH. BaxHelmume coennHeHus
mapranuna(I'T’), wmapranna(I'y), wmapranna(¥YI') u wmapranma(YIT). Ilepmanranar xanus, ero
OKHCIIUTENbHBIE CBOMCTBA.

Pu3nyecKkne U XMMUYECKHE CBOWCTBA JKeJle3a U ero coequHeHuil. OKCHUIbl, THAPOKCUABI U COJH
xene3a(Il) u xxeneza(1ll). [Tomyuenue u mpuMEHEHHE KeJe3a U ero CIUIaBOB.



®dusnyeckue 1 XUMUYECKUE CBOMCTBA MeaU U € coeauHeHui. [lonmyyeHue u npuMeHeHne MeIu |
€€ coeqUHEHUN.

[{uHk: monydyeHue, (GU3MYECKUEe W XMMHYECKHE CBOWCTBA. AMMDOTEpHBIE CBOWCTBA OKCHJA H
THAPOKCH/IA IMHKA, THIPOKCOKOMIUICKCHI IIMHKA. [[puMeHeHne IMHKA U €T0 COSAMHEHUH.

DKCIepUMEHTAIbHbIE METOJIbI M3YYCHHS BEIIECTB M WX IPEBpaIlCHUN: H3ydyeHHe OOpas3IloB
HEMETaJIOB, TOpeHue cephl, Ppocdopa, xkene3za, MarHus B KUCIOPOJIe, M3yYCHHE KOJUICKIIUU «MeTasuibl
MU CIUIaBbD», B3aWMOJICHCTBHUE IIETOYHBIX M IIEJOYHO3EMENIbHBIX METAJIOB C BOJIOW (BO3MOYKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), B3aMMOJICHCTBHE IIMHKAa W JKelie3a C pacTBOpPAMH KHUCIOT U
1iesioyeli, KauyeCTBEHHbIC pPEaKIMM Ha HEOpPraHWYecKHe AaHUOHBI, KaTHOH BOJOPOJa U KATHOHBI
METaJUIOB, B3aUMOJICHCTBUE TUJPOKCUIOB AIIOMUHUS M I[MHKA C PAacTBOpAaMU KHUCJIOT U IIEJIOYEH,
pelieHne IKCIEePUMEHTAIbHBIX 3a7au 1o TemaMm «l'amorens», «Cepa U €€ coeAMHEHUs», «A30T H
docdop 1 ux coequHEHHS», «MeTaJTbl TJIABHBIX MOATPYI, «MeTauibl TOOOYHBIX MOATPYIII.

XUMUS U )KU3HB.

Ponp xumuu B o0ecniedyeHuu yCTOMYUBOTO Pa3BUTHS YesioBeuecTBa. [IoHATHE O HAyYHBIX METO/IaX
MO3HAHMS U METOJOJIOTUM HAYYHOTO HccieAoBaHus. HayuyHble MPUHIUINBI OpraHU3aluid XUMUYECKOTO
npou3BoACcTBA. [IpOMBINITIEHHBIE CHOCOOBI  TMOJYYEHUs BaXKHEHIIMX BEHIECTB (HA MpuUMepe
MIPOM3BOJICTBA aMMHAaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbllieHHbIe CIOCOOBI TOMYyYEHUSI METAIIJIOB
U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpeabl W ero mnociuenctsus. Poib xumuu B
o0ecIeyeHnH SHEPTeTHYECKOM 0€30IMacHOCTH.

Xumuss W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. IlpaBuia  UCHOIB30BaHUS
JIGKapCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIUHBI.

XuUMHUS THUIIUM: OCHOBHBIC KOMIIOHCHTHI, IIHINEBBbIE [00aBKH. Pollb XMMHH B OOCCIICUCHHH
MHIIEBON OC30MTaCHOCTH.

Kocmernueckne u mapdromepHele cpenctBa. beitoBas xumus. [IpaBmiia 6Ge3omacHOro
WCIIOIB30BaHUSI TPETIapaToB OBITOBOM XUMHH B TIOBCETHEBHOM JKU3HHU.

XuUMHS B CTPOUTEITHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnueckiue 1 MUHEPAIbHBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKJIO, KepamuKa. Marepuanbl s
31eKTpoHUKU. HaHoTeXHOMOTHN.

Pacuérnrble 3agadu.

Pacuérbl: Macchl BelecTBa UM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM
00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00BEMa, KOJIMUYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIIMU, €CITU OJJHO W3 BEIIECTB UMEET MPUMECH, Macchl (00BbEMa, KOTMYECTBA BEIIECTBA)
MPOJYKTA PEAKIUHU, €CIU OJHO M3 BEIIECTB JAHO B BUJE PacTBOpa C ONPENeIEHHOM MaccoBOM goiien
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOW KOHIICHTPAIIMM BEIIECTBA B PACTBOPE, JTOJIH
BBIXO0/Ia TIPOJIYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBSi3ed IpHU M3y4eHHH oOuiel W HeopraHnuyeckoil xumuu B 11
KJIacCE€ OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BAaHMWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK U
MOHSATUHN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: SBICHWE, HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, Kiaccuukaims, MepuoAnYHOCTh, HAONIOICHUE, U3MEPEHHE, dKCIIEPUMEHT, MOJIEINb,
MOJIEJIUPOBAHUE.

®dusnka: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJIa, DSHEPreTHUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSIHME BEIIECTBa, HWJCANbHBIN Tra3, (U3WYEeCKHe BEIMYMHBI, €AMHUIIBI HM3MEPEHHUs, CKOPOCTh,
SHEPTHUs, Macca.

buonorus: knerka, opraHusm, dKocucTemMa, orocdepa, MeTaboIn3M, MaKpo- U MUKPOIIEMEHTHI,
OCJIKH, KUPBI, YTIEBOIbI, HYKJIIEMHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPIrUU B SKOCUCTEMAX.



['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:: XUMHYECKas IPOMBIIIJICHHOCTh, METAJUTYPIUs, CTPOUTENbHbIE MaTEPUATIBL,
CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIEBas MPOMBIIIIIEHHOCTD, dbapmaneBTHUeCKas
MIPOMBIIIJICHHOCTh, MPOU3BOJACTBO KOCMETHUYECKUX IPENaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTepuasos, JIEKTPOHHAS MIPOMBIIIJICHHOCTB, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHUMHHM HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3VIJIBTATHI

B COOTBETCTBHM C CHCTEMHO-JIEATEIHHOCTHBIM IMOAXOJAOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB
OCBOCHHUS TpeaMera «XUMHS» Ha YPOBHE CPEIHET0 OO0IIero OOpa30BaHUS BBIJCIICHBI CIIEAYIOIINE
COCTABJISIIOLIME: OCO3HAHHE OOYYAIOIIMMUCS POCCUMCKON IpakJIaHCKOM UIACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BHUTUIO, CAMOCTOSTEITLHOCTH M CAMOOIPEACICHUIO; HATUYMe MOTHBAIMU K OOYyUYCHUIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYYarOMIMXCsl PYKOBOJCTBOBATHCS MPUHATHIME B OOINECTBE MPAaBHIAMHU H
HOpMaMU MOBEACHUS; HATMYKME IPABOCO3HAHMS, SKOJIOTUYECKON KYJIBTYphI; CIOCOOHOCTH CTaBUThH 1IENU
U CTPOUTD KU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE Ppe3yibTaThl OCBOCHMS IMpeaAMeTa «XHUMHUS» OTpakaloT C(HOPMUPOBAHHOCThH OIBITA
MO3HABATEIIbHON M TIPAKTHUYECKON JEATEeIbHOCTH  OOydYaromMxcsi B Ipoliecce peanu3aluu
00pa3oBaTeNbHO 1eATETbHOCTH.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHUS» OTpakaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATCIIFHON W TPAKTHYECKOH JEATEeIbHOCTH  OOYyYaromMXCs B MPOIECCe peaau3aluu
00pa30BaTebHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpakmaaHCKOTO BOCIIMTAHUS:

OCO3HAHUS OOYYAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBAXKCHHS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABJICHUS O COITUATBHBIX HOPMAaX ¥ MPaBUIIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHRBE;
TOTOBHOCTU K COBMECTHOW TBOPYECKOM EATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX TPOEKTOB, PEUICHUH
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HaMEPEHHUS, JIOTUKY U apryMEHThl APYTUX MpHU
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUEOHO IeATEIbHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHUSL:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIIEIHI0 OT€YECTBEHHON XUMUU;
YBOXCHHS K IPOIIECCY TBOPUECTBA B 00JIACTH TEOPHUH U TIPAKTHUECKOTO MPUIIOKESHUSI XUMUH,
OCO3HAHHUS TOTO, YTO JAHHBIC HAYKH €CTh PE3yJIbTAT JIINTEIBHBIX HAOFOICHUH, KPOTTOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEILHBIX MOTHBOB B IOJYYCHHHM W IOCIICAYIOIIEM aHAIHW3e HHQPOPMAIUH O
MEPEIOBBIX TIOCTIKEHUSX COBPEMEHHON OTEUSCTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHMA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO

MOBE/ICHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMd, CBSI3aHHBIE C XWUMUYECKUMHU SBJICHUSIMH, W TPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHHUE M MTOCTYIKUA CBOUX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

4) (popMHUpOBaHUS KYJIBTYPbI 30POBBSI:

MMOHUMAaHUS IIEHHOCTEN 3JI0pOBOT0O M Oe30macHOro o0pasa >KU3HU, HE0OXOIUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY M IICHXHYECKOMY 3JI0POBBIO;

COOIOIEHHsT TPaBWJI O€30MacHOTO OOpaIIeHus] C BEIIECTBAaMU B OBITY, MOBCEIHEBHOW >XU3HU, B
TPYZIOBOM AESATENBHOCTH;

MOHWMAHUS TEHHOCTH TIPaBHJ HHIWBHIYATHLHOTO W KOJUICKTUBHOTO OE30MAcHOTO TOBEJCHHUS B
CUTYaIIUAX, YTPOXKAIOIINX 30POBBIO U KU3HU JTIOJICH;

OCO3HAHUS MOCIECTBUN U HEMPHUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHS aIKOTOJs, HAPKOTUKOB,
KypeHHUsl);

5) TpyI0BOTO BOCIHUTAHUS:



KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIEI0BATENbCKOM AEATENbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOHN U IPYrMX BUJAX JEATCIBHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PELICHUU MPAKTHYECKUX 3aJau COLHAIbHON HAlpaBIEHHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);

UHTEepeca K MPaKTHYECKOMY H3y4YeHMIO Npodeccuil pa3ivyHOro poaa, B TOM 4YHCIE HAa OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XXEHUS K TPYly, JIOJSM TpyJla U pe3yibTaTaM TPYyAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBUAYAJIBHOW TPAaeKTOPUU OOpa3oBaHMs, Oymylien
npodeccun W peaau3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) PKOJIOIMYECKOTO BOCIIUTAHUSI:

HKOJIOTHYECKH I11e7IECO00Pa3HOr0 OTHOUICHUS K MPUPOJE KaK MCTOUYHHUKY CYIIECTBOBAHUS >KU3HU Ha
3emie;

HNOHUMAaHMs TJI00aJILHOTO XapaKTepa 3KOJOIMYECKUX MpoOsIeM, BIUSHHUS S3KOHOMUYECKHX ITPOLECCOB
Ha COCTOSIHME TPUPOJHOM U COLIMAILHOM CPENbI;

OCO3HaHMsI HEOOXOJUMOCTH HCHOJb30BaHUS JOCTM)KEHUH XMMUHM Ui peIIeHUs BOIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCALIMX BpEX OKpPYXKAlOIIEH IPUPOJHOW Cpele, yMEHHUs
IIPOrHO3UPOBATh HEOJArONpPUSITHBIE AKOJIOTMYECKUE IOCIEACTBUS NPEINPUHUMAEMbIX JEHCTBUN U
peoTBpaliaTh UX;

HAJIMYUSl Pa3BUTOIO 3KOJOTUYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KyJIbTYpPbl, ONbITA IEATEIbHOCTU
HKOJIOTMYECKON  HAIpaBJIE€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCSA MMM B  I103HABATEIbHOM,
KOMMYHHMKAaTUBHOW M COLUAIbHOM IpaKTUKE, CHOCOOHOCTM W YMEHHUS AKTUBHO IPOTUBOCTOSTH
uaeosioruu xemohoouu;

7) UCHHOCTU HAYYHOTO ITO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKH U OOIIECTBEHHOMN
IIPAKTHKH;

NOHUMAaHMs CHeUn(UKA XUMHHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUHU PallMOHATIBLHOIO
HAYYHOT'O MBIIIICHHS], CO3/aHUU 1IEIOCTHOTO MPEACTAaBICHUS 00 OKpYXKarollleM MHpe Kak O €IUHCTBE
OPUPOJBl M YEJIOBEKA, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH W pelIeHuH MpodsieM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECHS;

yOEXKAEHHOCTH B 0CO00H 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHON LIMBUIIN3AUU: B eé
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M BaXHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepUAIbHOU KYJIbTYPHI,
B PELICHUH TNI00ATBHBIX MPOOIEM YCTONYMBOIO Pa3BUTHUS YEIOBEUYECTBA - CHIPHEBOW, SIHEPIE€TUUYECKOM,
MUIIEBON M SKOJIOIMUYECKOil 0€30IacHOCTH, B Pa3BUTUH MEIUIMHBI, 00ECTIEYeHUH YCIOBUM YCHEIIHOTO
TpyJa 1 SKOJIOTHYeCKH KOM(OPTHOMH KM3HU Ka)KJ0r0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: NOHHMMAaHUS CYLIHOCTH METOJOB IO3HAHHUSA, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh MOJy4YaeMble 3HAHMS JJIS aHAJIM3a U OOBSICHEHUS
SBJICHUNA OKPY’KAIOLIEr0 MHpa M MPOUCXOASIIIUNX B HEM W3MEHEHWMH, yMEHHUS JAenaTb 0OOCHOBaHHbBIE
3aKJIFOYEHHs Ha OCHOBE HAayYHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LEbI0 MOJYYEHUS JTOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUSA I peUleHus MpobieM B
pealIbHbIX KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON JesITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHIO M CaMOOOPAa30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX cepax MpoPpecCHOHANbHON 1eITeIbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTATDI



MertamnpenMeTHble Pe3yIbTaThl OCBOCHHMS HPOTPaMMBbI IO XHWMHHU Ha YPOBHE CPEJHEro OOIIero
00pa30BaHUs BKIIFOYAIOT:

3HaYMMble Ui (QOPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXAUCHUILIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAayYHbIC TIOHSATHS, OTPAKAIONIME IEIIOCTHOCTh HAYYHOH KapTHHBI MHpa U
cnenn(uKy METOI0B MTO3HAHUS, HCIIOJIb3YEMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs,
SIBJICHHE, TMPOIECC, CUCTeMa, Hay4YHbBIH ()aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIIeIOBaHKe, HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHBEpCallbHble y4eOHBbIC JCUCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaromue (GopMupoBaHue (YHKIMOHATBLHOW TI'PaMOTHOCTH M COIMAJIBHOW KOMITETCHIIUU
00yyJaroIuxcs;

CIIOCOOHOCTh OOYYAIOIIUXCS UCIOIB30BAaTh OCBOCHHBIE MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE
3HaHMS U YHUBEPCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATEIBbHOM U COLIMAILHOM ITPaKTUKE.

MeTaHpe[{MeTHBIe PE3YyJIbTAThL OTpaAXKAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-ICGHbIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IIGIZCTBI/I?IMPI.

[To3HaBaTebHBIE YHUBEPCANIbHBIE yUeOHbIE AEHCTBUS

1) ©a30BbIe JIOTHYECCKHE JACHCTBHS:

CaMOCTOSATENILHO (POPMYJTUPOBAThH U aKTYaTU3UPOBATh MIPOOJIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIIPEICTISTh LK JeITeIbHOCTH, 3a/laBasi apaMeTpPhbl U KPUTEPHU MX TOCTHIKCHHUS, COOTHOCUTD
pe3yJbTaThl JCSTEILHOCTH C TOCTABICHHBIMU 1ICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWH MPUEMBI JIOTUMECKOTO MBIIUICHUS: BBIIEIATh XapaKTEpHBIC
NpU3HAKH MOHSATHH M yCTAHABIMBATH MX B3aWMOCBS3b, HCIOJI30BaTh COOTBETCTBYIOUINE TOHATHS JUIS
OOBSCHEHUS OTIENIBHBIX (PAKTOB U SBICHHIA;

BBIOMpATh OCHOBAHMS ¥ KPUTEPUU JUIA KIACCH(PUKAIMK BEIIECTB M XUMUYECKUX PEaKIIHIA;
yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3U MEX/y N3yYaeMbIMH SIBICHUSMH; CTPOUTH JIOTHYECKUE
paccyxIeHus (MHIYKTHBHBIC, IETyKTUBHBIC, 10 aHAJIOTUH ), BBISIBIISITH 3aKOHOMEPHOCTH U
POTUBOPEUHSI B PACCMATPUBACMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJIBI M 3aKJIFOYCHUS,

NPUMEHSATh B TPOIIECCE MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJHYECKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBhIBATh MOJICIIBbHBIC MPEICTABICHUS - XUMHUYECKHI 3HAK (CHMBOJI) AJIEMEHTA, XMMHUYCCKAsI
dopMyna, ypaBHEHHE XHMHYECKOW pEaKIMU - TMPH PEUICHUH YYeOHBIX IMO3HABATEIbHBIX U
NPaKTHYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABIICHUS JUTS BBISBIICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYCCKUX PEAKITHIA.

2) 0a30BbIe HCCIIEIOBATEIbCKUE ACHCTBHS:

BJIaZIETh OCHOBAaMU METOJI0B HAYYHOTO TIO3HAHMUS BELIECTB U XUMHUYECKHUX peakluii; GopMynnpoBarh
IIeTTN U 3a/1a91 MCCIIE0BAHMUs, HCII0Ib30BaTh MIOCTABICHHBIE U CAMOCTOSTENFHO ChOpMYITHPOBAaHHBIE
BOITPOCHI B KAY€CTBE MHCTPYMEHTA MTO3HAHKSI U OCHOBBI TS (POPMHUPOBAHHMS TUTIOTE3HI 110 TPOBEPKE
NPaBUIBHOCTH BBICKa3bIBAEMBIX CYKICHUIA;

BJIaZICTh HABBIKAMH CAMOCTOSTENILHOTO IUIAHMPOBAHHS M TIPOBEJCHUS YUCHUYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMCHHUsI HAOJIOJaTh 332 XOJOM IPOIECCa, CaMOCTOSATEIBHO MPOTHO3MPOBATH €ro
pe3ynbrar, (OpMYJIUpOBAaTH OOOOIICHHS U BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
UCCIIeIOBAHMSI, COCTABJIATH 0OOCHOBAHHBIN OTUYET O TIPOJICIIAHHOM PaboTe;

NpUOOPETaTh OIBIT YYCHUYECKOW HCCIESIOBATEILCKOW W TPOCKTHOH JEATEIbHOCTH, MPOSBIISTH
CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOWCKY METOJIOB PEIICHHUS MPAaKTUYECKHX 3ajad,
NPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora c uHdpopmarmeii:

OPHEHTHPOBaThCS B PpA3IMYHBIX HMCTOYHUKAX HWHPOpMAIMU (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHYECKOTO COAEPKaHMs, CIIPaBOYHBIC TIOCOOHS, pecypchl IHTepHeTa), aHaIM3UpOBaTh HH(OPMAIUIO
pa3MUYHBIX BHJIOB M (OPM TPEICTABICHUS, KPUTHYECKH OICHUBaTh €€ JIOCTOBEPHOCTh U
HETPOTHBOPEYHNBOCTH;



(GopMyIMpOBaTh 3alPOCHl U NMPUMEHATh pa3IMYHbIE METOJbl IIPU MOUCKE M 0TOOpe MHpOpMALUH,
HE0O0XO0IMMOM 7151 BBIIIOJHEHUS YUEOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh ONBIT UCIOIb30BaHUS UHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U Pa3IMYHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIbHYIO (hopMy mpezcTaBieHus MH(popManuu (cxemsl, rpaduky,
JMarpaMMbl, TaOJIMLbl, PUCYHKH U IpYTHE);

UCITIOJIb30BaTh HAYYHBIM SI3bIK B KadeCTBE CPEJCTBA NMPH pPadOTE C XMMHUYECKOH HH(OpMAaLUEi:
OPUMEHATh MEXIpEeAMEeTHbIE ((U3NYecKHe W MaTeMaTW4YecKHe) 3HaKd M CHUMBOJBI, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMYHI/IKaTI/IBHBIC YHHUBCPCAJIbHBIC yqe6HHe JIEUCTBUS:

3aaBaThb BOIIPOCHI 110 CYIIECTBY 06Cy)K)I8€MOI>i TCMBI B X0J€ AHaJIora n/unu AUCKYCCHHU,
BBICKA3bIBaTh UJCH, q)OpMy.HI/IpOBaTb CBOHU IMPCAIOKCHNA OTHOCUTCIIbHO BbIIIOJIHCHU S npez[noxceHHoﬁ
3aJa4u,

BBICTYIIATh C HpC3CHTaHHCﬁ PE3YIbTATOB MMO3HaBATCIILHOU JACATCIIbPHOCTH, IMMOJIYyYCHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBINOJHEHHUH XUMHYECKOI'O IKCIEPUMEHTA,
MIPaKTU4YECKOH pPabOThl MO MCCIEAOBAHUIO CBOWCTB HM3Yy4aE€MbIX BELIECTB, pEATU3aLUU y4eOHOIO
MpoekTa, W (GOpMYyITUpPOBaTH BBIBOABI IO pe3yJbTaTaM MPOBEASHHBIX HCCICAOBAHUNA IyTEM
COTJIACOBAHUS TIO3UIUH B X07e 00CYKACHUS M 0OMEHA MHEHUSIMH.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEHCTBUSA:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYILECTBIISTh CBOK MTO3HABATENIBHYIO IEATEIBHOCTD, ONPEAETAs €€
LEJIH U 33/1a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh MpeJlaraéMblil alTOPUTM
NEHCTBUI NIpU BBINOJIHEHUN YYEOHBIX U MCCIIEA0BATEIbCKUX 3a]a4, BBIOMpaTh Hanboee 3 PpeKTUBHBIN
CHOC00 MX pelIeHUs ¢ yUETOM MOJIyYEHHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYIIECTBIATH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CaMOAHAJIM3a U CAMOOLIEHKHU.
I[MPEJJMETHBIE PE3VJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOCHMS MPOrPaMMBbI MO XMMHHM Ha yriyOJE€HHOM YpPOBHE Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs BKIIOUYAIOT cHerudUUecKkre id Y4eOHOro mnpeaMera «XHUMHs)
Hay4HbIC 3HAHUWSA, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPNPETAUH M MPEoOpa3OBaHUIO
3HaHHI>i, BUJBI ACATCIIBHOCTU II0 IMOJTYYCHHIO HOBOI'O 3HAHHA W HNPHUMCHCHUIO 3HaHUH B Pa3IMYHBIX
y‘-Ie6HI)IX CUTyaluAaX, a TAKXKE B PCAJIbHBIX )KU3HCHHBIX CUTyallUAX, CBA3aAHHBIX C xumuen. B mporpamme

10 XUMHUH NPCAMETHBIC PE3YJIbTAThI IPCACTABJICHBI 110 rOAaM U3Yy4YCHUA.
11 KJTACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O0Ias u HeopraHudecKasi XUMHs OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O MAaTepUaTbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBIICHUM MPHUPOIbI, O MECTE U 3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
ponu B 00€CIIeYeHNH YCTOWYMBOTO PA3BUTHS, B PEIICHUH MPOOIEM IKOJIOTHUECKOM, YHEPTreTHUECKON U
MUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAaNiOB, HOBBIX MCTOYHUKOB
SHEPTUH, B O0ECTIICUEHUHU PAIMOHATBFHOTO MPUPOIONOIH30BaHMS, B (POPMUPOBAHUU MHUPOBO33PECHHS U
o0IIel KyJIbTyphl YEIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJIE;



BJIQJICHUE CUCTEMOM XUMHUYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLINE IIOHATHS -
XUMHUYECKHI 3JIEMEHT, aTOM, PO aToMa, W30TOIIbI, JICKTPOHHAs 000JI0YKa atoMma, S-, p-, d-aToMHbIe
opOuTanu, OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aToMa, TMOpUIN3anusi aTOMHBIX OpOWTaseil, HoH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas CB3b
(xoBaJleHTHAsl, WOHHAs, MeETa/NIMYecKas, BOJOPOJHAs), KpHUCTaJUIMYeCKas pemérka, XuMUYecKas
peakuusi, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTHUYECKAss JUCCOLMALMs, CTEIEHb
JMCCOIIMAIINH, BOJOPOHBIN TIOKa3aTelb, OKUCIUTENh, BOCCTAHOBUTEID, TEINIOBOH A3(PPEKT XUMUIECKOM
peakl, CKOPOCTh XUMHUYECKON peaklMM, XUMHYECKOE PaBHOBECHE; TCOPUU M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AUCCOLMALINM, epruoandeckuii 3akoH .M. Menneneesa, 3akOH COXpaHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALIEHUS YHEPTUU TIPU XUMUUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMUH,
MHUPOBO33PEHUECKHE 3HAHMS, JIEKAlUME€ B OCHOBE TMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH; COBPEMEHHBIEC IPEJACTABICHUS O CTPOCHHWU BEUIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSX; IPEICTABICHUS O MEXaHM3Max XMMHUUYECKHX PEaKLUi,
TEPMOJAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, O XUMUYECKOM PaBHOBECHUHU,
pacTBopax U JUCIEPCHBIX CUCTeMaX; (PaKTOJIOTHUECKHUEe CBEACHHSI O CBOWCTBAX, COCTABE, MOIYUYECHUU U
0€30MacHOM HCMOJb30BAaHUM BAXKHEUIIUX HEOPraHUYECKHX BEIIECTB B OBITY U MPAKTHYECKOMN
JeSITeIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBJISTh XapakTEpHbIE NPU3HAKK TOHSATUM, YCTaHABIWBATH MX
B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TOHATHUS MIPH ONMMCAHUN HEOPTAaHUYECKUX BEIIECTB U UX
IIPEBPAILCHHUI;

c()OPMHUPOBAHHOCTh YMEHUS HCIOJIH30BaTh XUMHUYECKYIO CHMBOJIMKY JUISS COCTaBICHUS (OpMYIl
BCIIECTB M YpaBHEHHH XHMHYECKUX peakiui, cucrematndeckyro HomeHkinatypy (IUPAC) wu
TPUBHAJIbHBIC HA3BaHUS OT/ICJIbHBIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEACIATh BaJICHTHOCTD U CTENIEHb OKUCICHUS! XUMUYECKUX SJIEMEHTOB
B COCAMHEHMSIX, BHJI XUMHYECKON CBsI3U (KOBaJCHTHAas, MOHHAs, METAIJIMYecKasi, BOJIOPOAHAS), THUII
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHJIa XMMHUYECKOH CBSI3U U
TUTMA KPUCTAIIIMYECKON peméTku, OOMEHHBIM M JTOHOPHO-aKIEITOPHBI MeXaHW3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U;

c(OpMUPOBAHHOCTh YMEHHUH: KIACCU(PUIMPOBATh: HEOPraHWYECKHE BEIIeCTBA IO HMX COCTaBy,
XUMUYECKHUE PEAKIIMH 110 PA3IUYHBIM MPU3HAKAM (YHCITY U COCTABY PEarnpyrolIuX BEIIECTB, TETNIOBOMY
3¢ (deKTy peakiu, U3MEHEHUIO CTETIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH, YUYaCTHIO KaTajlu3aTopa
U JIpyTue); CaMOCTOSITENIbHO BBIOMpATh OCHOBAHUS W KPUTEPUU ISl KIIACCU(PUKAIMHU H3ydaeMbIX
BEIIECTB U XUMHUYECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKphIBaTh CMBICT mepuoanudeckoro 3akoHa JI. WM. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOILYI0, OObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh ANEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB
XUMHUYECKUX DJIEMEHTOB MEPBOTrO-4eTBEPTOro nepuooB Ilepuognueckoin cucremsl .M. Menneneesa,
UCTIOJB3Ysl TOHATHS «IHEPTeTHUCCKUE YPOBHH», «IHEPreTUYCCKHE MOAYPOBHHY», «S-, P-, d-aTOMHBIE
opOHUTanM», «OCHOBHOE U BO30YXKIEHHOE OHEPreTUYECKHE COCTOSHHUS aTroMay; OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB XHMMHMUYECKHX JJIEMEHTOB M HUX COEJIMHEHUH MO MepuoaaMm M
rpynmaMm Ilepunoanueckon cucrems! [[. . MenneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepHu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHME T€HETHYECKOW CBA3W MEXKIY HEOPraHWYECKUMU
BEIIIECTBAMH C IMTOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX PEaAKITUil
MOCPEACTBOM COCTaBIICHHUS SJEKTPOHHOTO OanaHca ITHUX peakluid; peakiuii MOHHOTO oOMeHa MyTEM
COCTABJICHMSI HX TIOJHBIX M COKPALIEHHBIX HMOHHBIX YpPaBHEHUH; peaklUHMil THAPOJIN3a; PEeaKLHil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHUS);



c(OpPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKUX PEaKIHuil ¢
YYETOM UX SHEPreTUUYECKHUX XapaKTEPUCTUK, XapaKTEP M3MEHEHHsS CKOPOCTH XMMHUYECKOW PEAKLIUU B
3aBHUCHUMOCTH OT Pa3iN4YHbIX ()AaKTOPOB, a TaKKe XapaKTep CMEUICHUS XMMUYECKOrO0 PaBHOBECHS O]
BIIMSIHHEM BHEITHUX Bo3jaeicTBull (mpunnumn Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepU30BaThb XUMHUYECKHE pEaKluu, Jiekallue B OCHOBE
MIPOMBIIIJICHHOTO TOJYYEHUS! CEpHOW KHCIOThI, aMMHaKa, OOLIMEe Hay4YHbIe MPHUHIMIIBI XUMHUYECKHX
MIPOU3BO/JICTB; IEIECO00PA3HOCTh MPUMEHEHUS HEOPTAHMUECKUX BEIIECTB B MMPOMBIIIJICHHOCTH U B OBITY
C TOYKH 3PEHUS] COOTHOIICHHS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTH BJIAJICHUSI CACTEMOM 3HAHUN O METO/IaX HAyYHOTO IMO3HAHUS SBIICHUHN TIPUPOIBI -
HaOIIt0IeHNE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaTbHBI M MBICICHHBIN), UCIIOJIb3YEeMbIX B
€CTECTBEHHBIX HAyKax, yMEHUS NPUMEHSITh STHU 3HAHUS MPU IKCIEPUMEHTATHLHOM HCCIEI0BAHUMI
BEIIECTB M JUIsI OOBSICHECHUS XHMHUYCCKUX SIBICHUN, MMCIOIIMX MECTO B TMPUPOJE, MPAKTUIECCKOU
NEeSATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOW KU3HH;

c(OpMUPOBAHHOCTh YMEHHUSI BBIABIATH B3aMMOCBS3b XUMHUYECKMX 3HAHUN C TOHATUSIMH U
MPEJICTABICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB [UIsi Oojiee OCO3HAHHOTO MOHUMAaHUS
MaTepuaibHOIO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C MCIONb30BAHHEM IOHATUN «MaccoBasi OIS
BEIIECTBA B pAcCTBOpPE» U «MOJSpPHAs KOHILIEHTPALMs»; Macchl BelIecTBa WM 00bEMa raza Io
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WJIM 00BbEMY OJIHOTO M3 YUYaCTBYIOIIUX B PEAKIIMU BEIICCTB;
TeroBoro 3¢ ¢dekra peakuuu; 3HaYCHUs BOJOPOJHOTO ITTOKA3aTeNsi PAaCTBOPOB KUCIOT M INEIOYEH C
W3BECTHOM CTENEHBIO TUCCOIMAIINHU; MAcChl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTA PEAKIIMH, €CITU
OJIHO M3 MCXOIHBIX BEUIECTB JIAHO B BHUJIE PACTBOPA C ONPEIEIEHHON MAaCcCOBOW JI0JIEH PACTBOPEHHOTO
BEIIeCTBA WJIM JaHO B HM30BITKE (MMEET MPUMECH); JOJH BBIXOAA MPOAYKTA PEAKINH; OOBEMHBIX
OTHOIIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHU: CaMOCTOATENIbHO IJIaHUPOBATH U MPOBOJAUTH XUMUUYECKHI
JKCIIEPUMEHT (MPOBEEHUE pEaKIMii HMOHHOTO OOMEHa, MOATBEP)K/IEHHE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKHX BEIECTB, ONPENEIECHUE Cpellbl PacCTBOPOB BEIIECTB C TMOMOLIBIO HHJIUKATOPOB,
W3y4YeHHE BIMSHHUS Pa3NU4YHBIX (AKTOPOB Ha CKOPOCTh XWUMHUYECKOW peaklnH, pelIeHue
JKCIIEPUMEHTANbHBIX 3a1ad 1Mo TemMam «Mertamie»y U «Hemeramne») ¢ coOnrofeHHEM MPaBHI
Oe3omacHOro oOpallleHus C BEIIeCTBAMU M JIaOOpaTOPHBIM 00OpyIoBaHUEM, (OPMYyIHUPOBATH IIENb
WCCTIEOBaHMS, TPEACTABISITE B Pa3InyHON (OpMe pe3ysbTaThl IKCIEPUMEHTA, aHAIW3UPOBATh M
OIICHUBATh WX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTHh YMEHUIA: coOJTr01aTh MpaBUiia MOJIb30BAHUS XUMUYECKOHN TIOCYI0N U
JabopaTOpHBIM 00OpYZOBaHUEM, OOpaIlleHHs] C BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKIUSIMHU IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB, SKOJIOTUYECKH 11eJIECO00Pa3HOTO MOBEICHHS B OBITY
U TPYJIOBOH JESATEIHHOCTU B IIEJISIX COXPAHEHUsSI CBOETO 3/I0POBbsI, OKPYXKAIOIIEH MPUPOTHON Cpellbl 1
JOCTH)KEHHSI €€ yCTOMYMBOIO Pa3BUTHs, OCO3HABATh OMACHOCTb TOKCHMYECKOrO JEHCTBUSI HA KUBBIE
OpraHU3Mbl ONPEIEeIEHHBIX HEOPTaHUUECKUX BEIIECTB, MOHMMas cMbici nokazarens [1K;

c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIIIECTBIIATH IEJICHANIPABICHHBIN TOUCK XUMUYECKOW MHPOPMAIUH B
pa3IMYHBIX UCTOYHHMKAX (Hay4Has M ydeOHO-HaydHas JIMTeparypa, CpeAcTBa MAacCOBOW HH(OpPMAIIHH,
WNuTepHer u apyrue), KpUTHUECKH aHATU3UPOBATh XUMUYECKYIO MH(poOpManuio, nepepadbaTeiBath €€ U
HCII0JIb30BaTh B COOTBETCTBUU c MOCTaBJIECHHOMN yaeOHOM 3aauei
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