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MNOSACHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUK Ha ypOBHE CpPEAHETO 00IIero oopasoBaHusl pazpaboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHHMH K pe3ynbraTaM OCBOeHHMs (enepaibHOM  00pa3oBaTeIbHON
nporpamMmMbl cpeanero obmero oopazoanusa(POIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBareibHoM cranaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yuebHoro mpenMera «XWMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POrPAMMBI, 1 OCHOBHBIX MOJIOXkEeHUN «CTpareruu
pa3Butus BocnuTtaHus B Poccuiickoil @enepanuu Ha nepuof no 2025 roxa» (Pacnopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4eHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSAX JIU(PEpEeHIMPOBAHHOTO, MPOQMIBHOTO OO0Y4YEeHHUs, MPU3BAHO
obecrieunTh 0011€00pPa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HMOJIrOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO /ISl afanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe A MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIBbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1no XumMHM Ha3HauyeHHME MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1ieJIeH, COAep KaHusl, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SIBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XuMUM QyHKIHU:

¢ HH(POPMAIIMOHHO-METOIMYECKasl, peaau3alust KOTOpoi oOecreuyuBaeT TOITy4YEeHUE

IPEJICTAaBICHUS O LIESAX, COJAEpPKaHMUU, OOILIel cTpaTeruu OO0y4deHHs, BOCIHUTAHUS U
pa3sBUTHsL O0YYAIOLIUXCS CPEICTBAMHU INpeMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas NpeaycMaTpuBaeT OIpe/esieHUe: IPUHIUIIOB

CTPYKTYPUPOBAaHUS U  TOCJIEJOBAaTEIbHOCTH H3Y4eHHUs y4eOHOro Marepuana,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXOA0B K (POpMHUpPOBAHUIO
CoJiepKaTeNbHON OCHOBBI KOHTPOJISI M OLEHKM O0pa3oBaTeIbHBIX JIOCTHKEHUMN
o0y4aroluxcsi B paMKax MUTOrOBOH aTrectaluu B (popMe eIMHOro rocyJapCTBEHHOIO
9K3aMeHa M0 XUMHHU.

[Iporpamma 111 yriiyOJI€HHOTO U3yUYE€HUS] XUMUH:

® yCTAHABJIMBAaET MHBApPUAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTenbHOe Ui U3yUeHUs B

paMKax OTJEIBHBIX npoduei, IIpeAyCMaTpUBaET pacrpezeieHue u
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca,

¢ 1aéT NMPHUMEPHOE paclpesiesieHne y4eOHOro BPEMEHH, PeKOMEHIYEeMOro U W3y4eHHs
OTACJIBbHBIX TEM,

e [Ipe/yIaraeT NPUMEPHYIO MOCIIE0BaTEIbHOCTh U3YUEHHUsI YUeOHOro MaTepuana ¢ y4éTom
JIOTMKH ITOCTPOEHUs Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBS3EH;

® 1a€T METOJIMYECKYI0 HWHTEPIPETAMI0O UeNed ¢ 3aJady H3Y4YeHUs INpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o01mero oO6pa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTHKH IIAHUPYEMBIX PEe3yIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(J'II/I'—IHOCTHI)IX, MCTAINMPECAMCTHBIX, Hpe)IMeTHBIX), a TaKXeE C y‘—IéTOM OCHOBHBIX BHUI0B
y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYaloOLIErocss IO OCBOEHHUIO COJCpKAaHUs
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MpOrpaMMe IO XHMHU IPEIyCMOTpEHa

IIPEEeMCTBEHHOCTh C OOy4YeHMEM XHMHUHM Ha YpOBHE OCHOBHOIO o00Iero ooOpas3oBaHus. 3a

2



npenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIIONIEH collep:kaHus y4eOHOTro mpeamMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpousi 00ydIeHHUS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInpOBaHHOTO 00yYeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio TMPEEMCTBEHHOCTH C MOCIHEAYIOUIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHHUE IIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOleHne TEOpPeTUYECKON W MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbId MpopmIb 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO MOIydYeHHUs
XUMHYECKOro 00pa3oBaHus B opraHu3alusax rnpodeccuonanbuoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAJILHOTO Pa3BUTHsI 00yUaroluXcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN palliOHATH3AINH Y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisitoliuMu  nipeMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHMS SIBISIOTCA
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJCpPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nE€HHOrO ypOBHEHN U3yUEHUS MPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHudyeckas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO HM3yuYeHUS MpeAMeTa. JTa CHCTeMa 3HaHUM MOJydaeT OMpeesiéHHOE TEOPETHUECKOoe
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUU HA OCHOBE PACHIMPEHUS M YrIyOJIeHUs MpPEeACTaBICHUNH O CTPOSCHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSAETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKH 3peHUs MexaHu3MoB e€ oOpazoBaHus. l3ydeHWe THUNOB peakIUil JOMONHAETCS
(GbopMUpOBaHKEM IPEACTABICHUIN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BeHIECTB. B Kypce opraHuyeckod XHMHHM OpPH PACCMOTPEHUU PEAKIIMOHHON
CIIOCOOHOCTH COEIMHEHUH yzenseTcss 0co00e BHUMaHUE BOIPOcaM 00 3JEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peakli.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHUs i1 KIaccoB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHHUH K o01iel cucTeMe MpeIMeTHbIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIE
npenMeTsl. Tak, Hampumep, B COACpPKAHMM TMpeAMeTa s KIACCOB XHUMHUKO-(DH3HMYECKOro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO MaTepuaja mo oOImeld XUMUU.
[Ipy w3yueHuu mpenMera B JaHHOM clydyae akIeHT OyneT cielaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsI TEOpHUs



(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MAacChl M HSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIHN3a, PEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOeE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KJIACCOB XMMHUKO-OHOIOTUYECKOTO IPOHIIs
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaB€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHUS CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHHsI, TUIEBAPEHUSI.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAyYHBIX
METO/IOB MTO3HAHHUS U OTBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHHUE MpeaMeTa
«XuMus» Ha yriayOia€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4eOHBIMU
npeaMeTaMu, BXOSIIIMMHU B COCTAB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Marematuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu u3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHME OCHOB HAyKHM XHMHUHU Kak o0jactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toil 3ajaun Ha yriayOlnEHHOM YpOBHE M3y4YeHUS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX elnei, Kakx:

¢ hopMupoBaHHE MPEICTABICHHUI: O MAaTePHAIBLHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBICHUI MPHUPOJIBI, O MECT€ XMMHHU B CHCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiu B 00ecleYeHHH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
po0JIeM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUINEBOM O€30MacCHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB SHEPruU, B
o0ecrnieueHnu paloOHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B dbopmMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTyphbl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CpEIE;

®OCBOGHHME CHCTEMbl 3HAHHMH, JIeKalIMX B OCHOBE XHMHUYECKOM COCTaBJISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMHUHM, COBPEMEHHBIX IPEJICTABIEHUH O CTPOCHUHU BELIECTBA HAa Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMS XUMHUYECKHX
peakuuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX U JUCHEPCHBIX cHUCTEMax, 00 00IuX
HAYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e popmupoBaHue y 0OydYarOIIMXCS OCO3HAHHOTO MOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUH Uil OOBSICHEHHs KJIIOYEBBIX HJIEH W MpoOiiemMm
COBPEMEHHOM XUMHH, 1 OOBSCHEHHMS W MPOTHO3MPOBAHMS SBICHUH, HMEIOLIMX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAaMOTHOTO pEHIeHHs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHAINW3a U OLEHKH C MO3MIHUH 3KOJOTMYECKOH
0€30MacHOCTH MOCEACTBUNM OBITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTU YEIIOBEKA,
CBSI3aHHOW C XUMHYECKUM IPOU3BOJICTBOM, MHCIIOJIB30BaHMEM U IepepaboTKon
BEIIIECTB;

e yIIIyOJIeHHE TMPEJCTAaBICHUA O Hay4yHBIX MeETOJaX IO3HAaHUS, HEOOXOAMMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHNUS XUMUYECKUX
SBIICHUH, WMEIONMX MECTO B TPUPOJAC, B TIPAKTHUYECKOW JEATEITHHOCTH W
MOBCEHEBHOM KU3HHU.

B 1utane peanm3amym TepBOOYEPENHBIX BOCHHUTATENBHBIX W PAa3BHBAIOMINX (QYHKIUH
LIEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero o0pa3oBaHMs MPHU M3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyalTbHOCTh TPHOOPETAIOT TaKKUE 1IN U 3a]]a4H, KaK:



® BOCIIUTAHUE YOCIKIAEHHOCTH B MO3HABACMOCTH SIBIICHHI MPUPOJIBI, YBAXKEHUS K MPOIECCY
TBOpYECTBA B OOJACTH TEOPETHUYECKUX M TPHKIATHBIX HCCICIOBAHUN B XUMHH,
dbopMUpPOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH;

®pa3BUTHE MOTHBAIMHM K OOYYCHHIO W TO3HAHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHUX [ICHHOCTEH;

® pPa3BUTHE [M03HABATEIIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUECKUX CITOCOOHOCTEH
oOywaromuxcsi,  (GopMupoBaHHWEe y  HHX  CO3HATEJILHOTO  OTHOIICHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIHEIIHON
npoeCCHOHATLHON M OOLIECTBEHHOW JESTEeIbHOCTH, OTBETCTBCHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH;

e hopMupoBaHHE YMEHHIA ¥ HaBBIKOB Pa3yMHOTO TPUPOIONOIB30BaHUS, pPa3BUTHE
JKOJIOTUYECKON  KyJIbTypbhl,  HPHUOOPETEHHUE  OMbITA  OOLIECTBEHHO-IIOJIC3HON
AKOJIOTUYECKOU JIEATEIBHOCTH.

OOmmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I M3YYCHUS XMMHU Ha YIIIYOJIEHHOM YpPOBHE
cpenHero odmero oopasoBanus, cocrarisier 340 gacos: B 10 kmacce — 170 gaca (5 gacoB B
Heneno), B 11 kimacce — 170 yaca (5 4acoB B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne OCHOBBI XMMHMHU.

Atom. CoctaB aromHbIX siep. Moodens cmpoenus amoma. Co@pemeHHAss MOOelb
cmpoenus amoma. fopo u Hyknouel. Hyknuovl u uzomonwvl. Onekmpou. J[yaiuzm 31eKmpoHa.
Xumnueckuit a3nemMeHT. M3otomnel. CTpoeHHe 3JIeKTPOHHBIX 000JI04€K aTOMOB, KBAHTOBBIE YHCJIA.
DHepreTuyeckre ypOBHH W TOMYpOBHU. ATOMHBIE opOuTamu. Kiaccuduranus XUMHYECKHX
aneMeHToB (S-, p-, d-, f-amementsi). PacmpeseneHue 37€KTPOHOB MO aTOMHBIM OPOHTAIISIM.
DNeKTPOHHbIE KOH(PUTypalluu aTOMOB 3JIEMEHTOB IIEPBOT0—YETBEPTOTO NEPUOJIOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUH, AJIEKTPOHHBIE KOH(UTYPAIIUTH HOHOB. DJIEKTPOOTPHUIIATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYeckux saeMeHToB [I.1.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepmonnyeckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XMMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm Hu
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

XuMuyeckas CBsi3b. BUJIbl XUMUYECKON CBSA3M: KOBAJICHTHAs!, NOHHAs!, METaJLINYeCKasl.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEprus
U AnuHa cBs3u. [1onspHOCTh, HallpaBIEHHOCTh U HACBHIIAEMOCTh KOBAJIEHTHOM CBS3H.
T'ubpuousayus amomuwix opoumaneu. Ilpocmpancmeennoe cmpoenue monexyn. Ilonapnocmo
monexyn. KpatHele cBs3u. BogopoaHas cBaA3b. MexXMOIEKyIIpHbIE B3aUMOJAEHCTBHS.

BaneHTHOCTP M BaJEeHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPHUYECKHM CTpPOEHHEM (Ha MpHUMepe COEAUMHEHHH 3JEMEHTOB BTOPOTO
HEepuoJIa).

[IpencraBinenne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJEKYJIIPHOTO M HEMOJEKYJISPHOTO CTPOEHHA. THUNBI KPUCTAUIMUECKUX
peIméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTHe 0 nucnepcHbIX cucteMax. MicTuHHbIe pacTBOpBI. Pacmeopenue kak gusuxo-
xumuyeckuii npoyecc. llpencraBienue o KOJUIOMAHBIX pacTBopax. CriocoObl BbIpaXKeHHs



KOHIICHTpALlMK PaCTBOPOB: MAaCCOBAsl 10J1s1 BELIECTBA B PACTBOPE, MOJISIpHAsT KOHLIEHTpaIus,
MonAnbHAs Konyenmpayuu. Tump pacmeopa u mumpoeanue. HachlllleHHbIE U HEHACHIIIICHHBIE
pacTBOpPBI, paCTBOPUMOCTh. KprcTamioruaparsr..

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJICTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanmst XuMuuecKux peakiiii B HEOPraHWYeCKONW W OpraHnYecKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peakumsx. Ilowamue 06 shmanvnuu u sSumponuu. Iuepeus I'uboca. 3axon 'ecca u cnedocmeus uz
Hezo. TemnoBeie 3G (HEKTHl XUMUYECKUX peakinid. TepMOXUMUYECKIE YPABHCHHUS.

CKopoCTbh XUMHUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3iIMuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHbie peakuuu. Katanmus u kataam3aropsl.

OOpatumbie u HeoOpaTuUMble peakUMH. XuUMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecusi. DaKTOphI, BIMSIONIME HA TOJOXKEHHUE XUMHYECKOTO PaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIGHTpAllMM BEIIEeCTB, y4acTBYIOIIMX B peakuuu. [Ipuniun Jle
[Tarense.

OnektponuTtnueckas guccoruanus. CunbHble u  ciabble  27eKTpodauThl. CTeneHb
quccouuanuu.  Peaxyuu 6  pacmeopax  anekmpoaumos. Peaxkyuu  uonnoco  obmena.
Kayecmeennvie peaxkyuu ma uonvl 6 pacmeope. Kuciommuo-ocHosHble 63aumooleticmeus 6
pacmeopax. Amgpomeprnocms. Cpella BOAHBIX paCTBOPOB: KUCIOTHAs, HEUTpaibHasl, LEI0YHAsL.
Bonopoansiii mokazarens (PH) pactBopa. I'mmponm3 coseii. Peaknmum unOHHOTO OOMEHa.
Tuoponus opeanuueckux eewecms u HEOP2AHUYECKUX COCOUHEHULL (conell). 3HayeHue euopou3a
8 buonocuyeckux oomenHvIX npoyeccax. llpumenenue 2uopoIU3a 6 NPOMbIULIEHHOCTU.

OKuCINTENIbHO-BOCCTAaHOBUTENIbHBIE peakuuu. CteneHb okuciaeHUA. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKWCIEHUS W BOCCTAaHOBJICHHUSA. BakKHEHIIME OKUCIUTENN |
BOCCTaHOBUTENIU. MeToa 31eKTpoHHOTo Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUN
B TpUpOAE, NPOHM3BOJICTBEHHBIX INpOIeccaXx W  IKU3HEACATEIHHOCTH  OPTaHU3MOB.
OKucaumenbHo-60CCMAHOBUMENbHBIIL nomeHyuan cpeowvl. llosedenue eeujecme 6 cpedax ¢
pasnvim 3nadenuem PH. Memoo snexmpounouonnoeo oOanamca. Ianveanuyeckuii d1emeHm.
Xumuueckue ucmounuxku moxa. Cmanoapmuulii 8000pooublll  nekmpod. Cmanoapmmubiii
9eKMPOOHbIY  NOMeHYyuan cucmemvl. Pao cmanoapmueix 21eKMpOOHBIX NOMEHYUALOS.
Hanpasnenue oxuciumenbHo-60CCMAHOBUMENbHBIX —peakyull. DIEKTPOIU3 PAacTBOPOB H
pacIulaBoB BEWIECTB. [Ipakmuueckoe npumeHeHue >1eKmpoau3a Ojis NOJYYeHUs WeNOUHbIX,
WeENOYHO3eMENbHbIX  Memaiios u anomunus. Kopposus memannog: 6udvl Koppo3uu
(XumMuveckas u 31eKmpoXuMU4ecKas), Cnocoowvl 3auumsl Memaiiog om Koppo3uu.

DKCIepUMEHTAIbHbIE METOAbl HM3YYECHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lIoKeHUE
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJICHUE pEeaKIuii HOHHOTO OOMEHa, OIpeeIeHHe Cpeabl PacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxenne wMetaimmoB B Ilepuonnyeckoi cuUCTeME  XUMHYECKHUX  DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI DIEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue duznueckue
cBoicTBa MeTa/lIoB. [I[pruMeHeHne MeTaIIOB B OBITY M TeXHHUKE. CIIJTaBbI METAJIIOB.

DNEKTPOXUMHUYECKH psi  HampspDkeHuid MeTtaiioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: THAPOMETAJUTYPTHS, MTUPOMETAJLTYPTHsl, dIeKTpoMeTautyprus. [lonstre o Kkoppo3uun
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuii u xanuit: monydenue, pu3nyeckne M XMMUYECKUE CBOMCTBA, MPUMEHECHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

OO6mas xapakrepuctuka metamuioB |IA-rpynnsl Ilepuonnyeckoil cucteMbl XMMHYECKUX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
IPUMEHEHHE IPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BO/IBI U CLIOCOOBI €€ YCTpaHEHHUS.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBa OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OOmas xapakTepucTuka MeTajuioB no0OouHslx noarpynn (b-rpynm) Ilepuoauueckoit
CUCTEMBI XMMHUYECKUX

®u3nyecKkue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHur. OKCUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHH. Baxnenmme
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKUCIUTEIbHBIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAuHeHui. OKCuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe Keje3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MeIU U €€ COCIMHEHUM.

[{unk: monyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[prMeHeHne uHKa 1 ero COeIMHEHUH.

[Tonoxxenne HemetaiuioB B llepuommyeckol cucteMe XuUMHYECKUX 3ieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopon. Tlonydenue, ¢puznueckue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHHs, (GU3NYECKUEe U XUMHYECKHE
cBoiicTBa. ['amoreHoBoopoAbl. BaxkHelne KHUCIOPOACOIEpKAIIUE COEAVMHEHUS TaOT€HOB.
JlaGopaTopHbie U MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHMM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJA.
®u3znueckue M XHUMHUYECKHE CBOWCTBA W TPUMEHEHHE Kuciopoiga U o030HA. OKcHUIbl U
TIEPOKCHUJIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI TMONYyYeHUS, (DU3HMUECKHEe W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cyabdunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CepHON KHCIOTHL. IIpuMeHeHue cepbl U eé
COCTUHEHUN.

A3zor. HaxoxneHue B TpuUpojie, CIOCOOBI MONMy4eHHs, (PU3MUECKHEe U XHUMHUYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuabl a3oTa. A30THCTas W a30THAsl KHUCJIOTBI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHue a30Ta W ero coeauHeHWil. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UISCKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue dochopa u ero coequnenuii. ochopHbie y100peHuUs.

Yrnepon, HaxoxIeHHe B Tpupoje. AimoTponHble Moaudpukanuu. Dusudeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 00Opa3oBaHHbBIX yriepomoM. Oxcun yrieponma(ll),
okcupa yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA YToib, aacopOIus.
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Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHHEe TMPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COEAUHEHUII.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTy4eHus, (GU3NYecKrue U XUMHUYECKHe
coiictBa. Okenp kpemuus(1V), kpeMHueBast Kuciora, cuiMkarsl. [IpuMeHeHre KpeMHUs U ero
coenuHeHuil. CTEKI0, €ro MoJy4eHHe, BUIbl CTEKIIA.

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMs BELIECTB M MX IPEBPALCHUN: H3Y4YCHHE
00pa3loB HEMETaIOB, TOpeHHe cephl, (Gocdopa, xenmeza, MarHus B KHCIOPOJE, M3y4YCHUE
KOJUIEKIIMA «MeTajulbl ¥ CIUIaBb», B3aMMOJCHCTBHE INENOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOYKHO HCIIOJIb30BAHUE BUEOMATEPUAIIOB), B3aUMOACHCTBHE LIMHKA U
JKeJle3a C paCTBOPAaMU KHUCJIOT U ILEJI0Y€H, KAYeCTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCUIOB AIIOMUHUS U IIUHKA C
pacTBOpamMM KHUCIIOT U IIEJI0YeH, PEUICHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «[ alloreHs»,
«Cepa u e€ coennuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTaluIbl TIaBHBIX MOATPYII,
«Mertasuibl TOOOYHBIX MOATPYIIID).

XuMus H )KU3Hb.

Ponp xumun B o0ecrieyeHMH yCTOWYMBOIO pa3BUTHUs yenoBedecTBa. [loHATHE O HaydHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM Hay4yHOro wuccienoBaHus. HayuHble npuHIUIBI
OpraHu3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINIEHHBIE CIOCOOB! MOMYYEHHS BaXKHEUIINX
BELIECTB (HA MpUMEpe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, MeTaHoja). [IpoMblnieHHbie
CHoCOOBl MOMYYEHUsI METAJIOB U CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenibl u
ero nocineacTBus. Poib xuMuu B 00ecriedeHn SHEPreTHIeCKOi 0€30MacHOCTH.

XuMus U 370poBbe 4YesloBeKa. JlekapcTBeHHble cpencTtBa. [IpaBuia wHcrosb30BaHMA
JIEKapCTBEHHBIX NpenapaToB. Poib XuMUM B pa3BUTHH MEIULUHBI.

XUMUS ULIA: OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIE 100aBKU. Poib xumun B obecriedeHuu
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapgromepnsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omnacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHH B IOBCEHEBHOMN )KU3HHU.

XuMHS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMHus B celbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, Kepamuka. Matepuaisl
JUISL 371EKTpOHUKU. HaHOTEeXHOIO0THH.

PacuérHble 3anaun.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIECTB, MacChl (00bEMa, KOJINYECTBA
BEIIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEET NpUMECH, Macchl (00BEMA,
KOJINYECTBA BEIECTBA) MPOAYKTa pEakIMH, €CIi OJHO U3 BEIIEeCTB JIaHO B BHUJE pacTBOpa C
onpeAeN€éHHOM MacCOBOM JIOJEd PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIA BBIXOAA MPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3ydyeHUH OO0IIel M HEOPraHU4YEeCKOW XMMHHU B
11 kitacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHM,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOTO IMKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHajlMu3, CHUHTE3, KIacCUpUKalus, MEepUOJUYHOCTb, HAOIIOJeHHe, H3MEPEHUE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOINBI, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIBI
W3MEPEHMS, CKOPOCTh, SHEPTHs, Macca.



buonorus: kneTka, OpraHuM3M, OJSKOcHUCTema, Ouocdepa, meTaboiM3M, MaKpo- U
MUKPODJIEMEHTBI, OCIKH, JKUPBI, YIJIEBOABI, HYKJICWHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB M IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIC UCKOIIAEMbIE, TOILUIUBO, PECYPCHI.

TexHOMOTHsI: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPTHUS, CTPOUTEIbHBIC MaTEPHAIIBI,
CEIIbCKOXO3SHUCTBEHHOE IPOM3BOJICTBO, IMHINEBAs IMPOMBIIUICHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHIX MpernapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX ~ MaTepUAIIOB,  JJICKTPOHHAs  MPOMBINUICHHOCTh,  HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJNbTaTOB OCBOCHHUS MpeAMeTra «XHMHS» Ha YpPOBHE cpeAHero ooOmero o0pa3oBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBWJIaMH U HOPMAaMM TOBEJCHUS; HaJIu4due
IMpaBOCO3HAHUA, JKOJIOTHUECKOM KYJbTYPHI; CHOCO6HOCTB CTaBUTHh LCJIU U CTPOUTH KU3HCHHBIC
IUTaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMUPOBAHHOCTH
OTIbITA [TO3HABATEIBHON U MPAKTHUUYECKOM NEATEIHHOCTH 00YYaIOIIMXCs B IPOIECCe peaanu3alun
00pa3oBaTebHON JAESTEIbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENIbHOCTH 00yUYaIolUXCcsl B MPOIlecce peann3aun
00pa30BaTeNbHON J1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTU IIPU CO3AaHUUN y‘~IC6HI)IX ITPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYIHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOU AESITENTbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO0 OTE€YECTBEHHOMU
XHAMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUUYECKOTO MPHIOKEHHUS
XUMHHU, OCO3HAaHUA TOIrO, YTO JAHHBIC HAYKW €CTh pPE3YIbTAaT MIWTCIBHBIX Ha6J'IIOI[€HI/II\/’I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

UHTEpeca M TI03HABATEJIbHBIX MOTHMBOB B IMIOJIYyYEHHH M IMOCIEAYIOIIEM aHajIu3e
UH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLCHUMBATb CUTyallud, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJACHHE W MOCTYINKH CBOMX TOBApUIIEH C MO3UIIHIA
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘léTOM OCO3HAaHUsA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

IMNOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTIO W KOJIJICKTUBHOI'O 0e30macHoro
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO H KU3HHU JIOJICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS alIKOTOJId,
HApKOTUKOB, KYPEHHUS);
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5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
0O0I11IECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JCSITEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a/ad COLUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3lIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH,

YBaXX€HUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOpPHH OOpa30BaHMS,
Oynyueil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIeCTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHUYECKH 11€IeCO00Pa3HOr0 OTHOMIEHUS K MPHUPOIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COMATIBHOM CpEbl;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HEMNPUSATHS IEHCTBUM, MPUHOCIIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKHE MOCIEACTBUS MPEINPHUHIUMAEMbIX
JICMCTBUN U NPENOTBPALLATD UX;

HaJU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIILUIEHUS, S3KOJOTMYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATILHON MPAKTUKE, CHOCOOHOCTH ¥ YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

MOHWMAHUS CHEIU(PUKA XUMHUU KaK HayKH, OCO3HaHUS e¢ poiau B (HOPMHPOBAHHH
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPABIEHHOCTH M BaKHOW POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaibHOU
KYJIbTYPHbI, B PEIICHUN TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIUHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIB30BaTh MOMydaeMble 3HAHUS s
aHajan3a U OOBSICHEHUs SIBICHUW OKPYXAIOUIEro MHUpa U MPOUCXOMSIIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKIIIOUEHHSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMHUECKUE 3HAHUSI ITISl PEIIeHUs! pooiieM
B PEATHHBIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUW MO XHUMHHM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEeOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbIXx chepax mpodeccHoHaTbHOU
JeSATeTLHOCTH.
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METAINPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIle pe3yabTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaUUMBIC N7 (DOPMHUPOBAHHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXIUCIUITMHAPHBIC
(MeXInpeaMeTHbIC) OOICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SABJCHHE, MPOLECC, CHCTEMa, Hay4YHbId (DAKT, MPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSI, HCCIIEIOBaHUE, HAOIIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpPCATbHBIC yueOHbIe IEeNCTBUA (mo3HaBaTeNbHbBIEC, KOMMYHHKATHUBHBIC,
peryJaTHBHBIC), oOecrednBarompe (GopMupoBaHHEe (PYHKIIMOHAIBHOH TI'PaMOTHOCTH H
COIMATILHOM KOMITETEHITMH 00YJArOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS ~ MCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUILIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COILIMAJILHOM MTPaKTHKE.

MeranpeaMeTHble PEe3yNbTaThl OTPAXKAIOT OBJIAJICHUEC YHUBEPCATHHBIMU YYCOHBIMH
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

IMo3naBaTe/bHbIe YHUBepPCAIbHbIEe yueOHbIe AeiicTBUS

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOJIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpeNeNATh LEeNW ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHIKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISMU;

UCIIOJIb30BaTh TIPH OCBOCHHM 3HAHWW TPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHM W YCTaHABIMBATh UX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICIBHBIX (PAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUUECKUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, IO AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

IPUMEHSTHh B TPOIIECCe MO3HAHUS HCIIOJIb3YeMble B XUMHHU CHMBOJMYECKHE (3HAKOBBIE)
MOJIEJIH, TPe00Pa30BbIBATH MOJIETIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIUu — TPU PEIIeHUHd YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJIEJbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIICCTB U XUMUYCCKHUX PEAKIIHIA.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE IeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENEHHS YYCHHIECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOJIIOAATh 332 XOJOM MpOIecca, CaMOCTOSITENEHO
IIPOTHO3UPOBATh €ro pe3yiabTaT, (GopmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAEIAHHOM
pabore;

nproOOpeTaTh ONBIT YYCHHUECKON HCCIeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) padora ¢ ungopmanmeii:
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OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMHUYECKOTO COACp)KaHWs, CIpaBOYHBIE TocoOus, pecypchl MHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEYHBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uHpOpMaNKU, HeOOXOIMMOM IS BBITIOJIHEHHUS YIeOHBIX 33124 ONPEISIIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaLUE: TPHUMEHSITh MEXKIPEIMETHbIC ((PU3MYECKUEe W MaTeMaTH4YeCKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI 10 CYLIECTBY 00CYK1a€MOM TeMbI B XOJI€ IMajora U/uiu JUCKYCCHH,
BBICKA3bIBaTh UICHU, q)OpMYHI/IpOBaTI) CBOM NPCAJIOKCHUA OTHOCUTCIIBHO BLIITOJIHCHU A
IpEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C IPE3CHTAlMe pe3yJbTaToOB MO3HABATENBbHOM AEATEIbHOCTH, HMOTYYEHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XHUMHYCCKOI'O
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, U (OPMYIHPOBATH BBIBOABI IO PE3yJbTaTaM IPOBEIEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B XO/€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

PerJ'[ﬂTI/IBHbIe YHUBEpPCAJAbHBIC y‘leﬁﬂble JelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTb,
onpezenss €€ UeNU U 3aJlayl, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npe/ularaéMblii alropuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;
OCYILECTBIISATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOrPaMMbI IO XMMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeIHEero oOILero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUSA» Hay4yHbl€ 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBHI IO OCBOEHHIO, MHTEPIIPETALUU U
peoOpa30BaHUIO 3HAHHUM, BUABI IE€ATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUW B Pa3IMuYHBIX Yy4E€OHBIX CHUTYallUSX, @ TAaKK€ B PEAJNbHBIX JKU3HEHHBIX CUTYalMsX,
CBSA3aHHBIX C XMMHEWH. B mporpamme mo XMMHM NpPEAMETHBIE PE3YJIbTaThl MPEACTABICHBI 10
roJlaM U3y4eHHusl.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas M HeopraHudeckas XUMHs)
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U IMO3HABACMOCTH SIBJICHUHN IPUPOJIBI, O MECTE€ U 3HAYCHUM XMMHMHM B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUUeCKO U TNHIIEeBOH O€30MacHOCTH, B pPa3BUTUHU MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHUKOB  OSHEPruM, B  OOECIEYEHHWU  PAIOHAIBHOTO
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MIPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYJIbTYPHI Y€JIOBEKa, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJArarouue
MOHSTUS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 000I04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXAEHHOE COCTOSIHHS aroma, THMOpHIU3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKUCIICHUSI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUus, PACTBOP, SJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOUMALMSA, CTEIEeHb JHUCCOLMALMU, BOJOPOJIHBIA  ITOKA3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOM 3(PPEKT XUMUUECKON PEaKIMH, CKOPOCTh XUMHYECKON
peakluy, XUMHUYECKOE paBHOBECHE;, TEOPHUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPaHEHHsI MacChl BEILLECTB,
3aKOH COXPAaHEHHs M NPEBPALICHUS SHEPIrUH MPH XUMHUYECKUX PEAKUUAX, 3aKOH IMTOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUH,
MHPOBO33PECHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHHS NPUYMHHOCTA U CHUCTEMHOCTH
XUMUYECKHUX SBJIICHHUM; COBPEMEHHBIEC IPEACTABICHUS O CTPOCHHMM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIDHOM W HAJAMOJEKYJSPHOM ypPOBHSIX; NPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJMHAMUYECKMX M KHUHETHUYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHUsA, O XHMHYECKOM pPABHOBECHH, PACTBOpax M  JUCHEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJECHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BOKHEUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOM JESITEIIbHOCTH YEJIOBEKa,
00LIMX HAYYHBIX TPUHIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAHABIMBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHS MCIIOJIIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMya BEHIECTB W ypPaBHEHUN XHMMHYECKUX PEAKIHMi, CHUCTEMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalIbHbIE Ha3BaHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), THUIT KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peII€TKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3MBbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHUE PEAKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pEarupyromiux
BEIIIECTB, TEIUIOBOMY 3(G(DEKTy peakiuu, HW3MEHEHHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa W JIPYTHe); CaMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBATh CMBICH TMepuogudeckoro 3akona JI. W.
MeHnneneeBa ©  JEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUHN: XapaKTepPU30BaTh IJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHYECKUX DJIEMEHTOB IepBOro—4eTBéproro nepuonos Ilepuonnueckoit cucremsr JI.M.
MeHnneneeBa, UCMONIb3Ys MOHATHS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE MOIYPOBHUY,
«S-, p-, d-aroMHBIC OpOUTAIN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUYECKUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. MenaeneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEP)KIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U

14



MEX1y HEOPraHNYECKMMU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPeCTBOM COCTaBJICHMSI AJIEKTPOHHOIO OanaHca 3TUX Peakluil; peakiuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OpMUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XUMHYECKON pEeaKkiMy B 3aBUCUMOCTU OT Pa3jIMYHBbIX (AKTOPOB, a TaKXKe XapaKTep CMEILEHUs
XUMHUYECKOT'0 PAaBHOBECHUSI 1O/]] BIUSHUEM BHEIIHUX Bo3naencTBuil (mpunuui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUECKUE PEaKIINH, JIeKAIINe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOlIMe Hay4HblE IPUHLUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECOO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTH BJI/ICHUS CUCTEMOM 3HAHUII O METO/IaX HAyYHOTO MO3HAHUS SIBICHUN
OpUpOABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M JUId OOBSCHEHHS XUMHUYECKUX SIBJICHUH,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKOM IEATEIbHOCTH YEJI0OBEKA U B [IOBCEIHEBHOW KU3HM;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
NOHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM MOHATUN «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIICHTPALIKs»; MACcChl BEIIECTBAa WM 00bEMa Taza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO M3 YUACTBYIOIIMX B PEAKINH
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO IMOKA3aTelNsl paCTBOPOB KHCIOT
U IIeNouel ¢ M3BECTHOM CTENEeHBI0 TUCCOLMAlMU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
IPOJYKTa peaKkluy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MacCcOBOM J10Jiell pacTBOPEHHOTO BEIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); II0JIU
BBIXO/1a MPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCIIEPUMEHT (IIPOBEJIEHUE peaKMii HOHHOIO OOMEHa, MOATBEPKIACHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3YYE€HHUE BIUSHUS pa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMMYECKOH peaklMu, pelleHue
HKCIEPUMEHTANbHBIX 3a/1a4 1o TemaM «Metamibl» U «Hemetamibl») ¢ coOMOAeHNEM MpaBHIl
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaTOpHbIM 000pyAOBaHHEM, (HOPMYIHPOBAThH
LeNlb  HMCCIEOBaHUs, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTh YMEHUI: COOII0AATh NMpaBUiIa MOJIb30BaHUS XMMUYECKON MOCYI0N U
1abopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUYECKH IIe1eco00pa3HOro
NOBEIEHNUA B OBITY M TPYIOBOM JEATEIBHOCTH B IENIAX COXPAHEHHUS CBOET0 3710pPOBbS,
OKpYXarolled MNPUPOAHOM Cpeapl U JOCTHKEHHS €€ yCTOMYMBOIO pPAa3BUTHUSA, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBMSI HA >KUBBIE OPraHU3Mbl OMPEIENIEHHBIX HEOPraHMUYECKHUX
BELIECTB, TOHUMas1 cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTEepHET U [pyrue), KPUTHUECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON ydeOHOU
3aga4en.
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TEMATHUYECKOE IINIAHUPOBAHHUE
11 kaacce (5 4 B Henenro, Beero 170 u)

B mom uucne

Homep T Konuuecmeo
mesol ema 4aCos npakmuuecxue KOHmMpOibHblEe
pabomut pacomb
1 IloBTOpPEHUE 7 - -
2 Teoperuyeckne 0CHOBbI XUMHH 70 1 2
CtpoeHue aToMa U IepuOANYECKHUI 9
3akoH .. MenneneeBa
CtpocHue BemecTra 21 - 1
XUMUYECKHE peakluu 40 1 1
3 OCHOBBI HEOPraHUYECKO XUMHH 7 8 3
MeTtajuisl ¥ UX COSIUHEHUS 17 2 1
Hewmerayuiel 1 X coeIMHEHUSA 42 4 1
O00011IeH1E CBEACHUN 110
HEOpPraHUYECKUM U OPTraHUYECKUM 18 2 1
COEINHEHNSIM
4 X¥UMHA U JKU3HD 16 - 1
HUTOI'O: 170 9 6
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