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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma 1o XuMuu Ha YpoBHE CpeJiHero odiiero o0pazoBaHus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepaibHOi 00pa30BaTeIbHON IPOTPaMMbI
cpeaero  obmero  obpazoBanms(POIl  COO), mnpencraBneHHpix B DegepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenojaBaHus
yuebHoro mnpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPaAMMbl, U OCHOBHBIX I0JI0KeHUHN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoilt @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAY4YHOTro o0Opa3oBanusa yvamuxcsa 10-11 xmaccoB. WM3ydenue mpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, TPOMUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOUMYIO [Tl aJanTallK UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAKXKe
JUIsL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccnoHalbHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OAHOM U3 IPUOPUTETHBIX TUCLUIUIMH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMeTa «XUMHUS» IMOJIyd4aeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxenusmu dProcC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecrnevynBaeT MOJydeHHE
NpECTaBICHUs O IIeNAX, COJEepKaHUHU, OOIIel cTpaTeruu OOydeHUs, BOCHUTAHUSA U
pa3BUTHS O0YYAIOLIUXCS CPEICTBAMHU INpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

® OpraHM3alMOHHO-IUIAHUPYIOLIA, KOTOpast IPEyCMAaTPUBAET  OIpPEAEICHUE:
INPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEAOBATEIbHOCTH M3y4eHUS Yy4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM O00pa30BaTENIbHBIX
JOCTIDKEHUI o0ydaromuxcs B paMKax HTOrOBOM arrectauuu B (OpME €IUHOrOo
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Iporpamma 11t yriyOJI€HHOTO U3yUYEHUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPHUPOBAHHUE €ro IO KJIACCaM, OCHOBHBIM COJEpKaTelIbHbIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3Y4eHUs
OTJIEIbHBIX TEM;

e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3YUEHHs y4eOHOI0 MaTepralia ¢ y4éToM
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH;

e AT METOAMUYECKYID HHTEPIpETAlMIO LEeIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yriayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTpaMMbl CPEAHEro o0Iero odpa3oBaHUs



(JIMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), & TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHbIX JEHCTBUN OOYYalOLIErocss IO OCBOCHMIO COJEp’KaHUs
npeaMera.

ITo BceM Ha3BaHHBIM O3MLIMSAM B IPOrpaMMe 110 XUMUU IIPETyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpeJielaMy YCTaHOBJIEHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONICH colepKaHUs y4eOHOTro
npeamera «XUMHUs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapuaTUBHOW COCTABIISIONICH, KOTOPAs
JIOJDKHA OIIPEJEIIATHCS B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOIO Npoduist o0ydeHus.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE Cpe/IHero o01iero o0pa3oBaHust XUMUS Ha YPOBHE YIITyOJIEHHOTO U3YYEHUs HAPaBJICH Ha
peau3almio MPEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM HOJYYeHUs: XUMUYECKOTr0 00pa3oBaHus
B paMKaxX U3y4eHMsI CHELHAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCLUILIMH B By3ax U
OpraHu3aIUsaX CPEAHEro MPOoPecCHOHATBHOrO 00pa3oBaHus. B 3Toif CBA3M M3ydyeHHE TpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO IIPEUMYILIECTBEHHO HA PACLHIMPEHUE U YIIyOJIeHHe TeOPETUUECKONH U
IPAaKTUYECKON MOJArOTOBKM OOY4YarOUIMXCs, BBIOPABUIMX ONpeAeiIEHHbIH Mpoduib 00ydyeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBOM IOCIEAYIOUIero IOJIyYeHUs] XUMHUYECKOro o0pa3oBaHMs B
opraam3anusax npodeccnoHaaprHOro oopazosanusi. Hapsay ¢ atum, B cBere TpedoBanmii ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeaHero oOmiero o0pa3oBaHMs H3yY€HHE IpenMeTa «XUMHs» OpPHUEHTHPOBAHO TaKXKe Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paloHaTu3anuu y4eOHOro Tpyna u 0000MIEHHBIX
CIOCO0OB JEATENBHOCTH, UMEIOLINX MEXINCIUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alM COAEp)KaHUS 3TUX KYpCOB B
porpaMMme Mo XMMHHU 3a OCHOBY NpUHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yIIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHI, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUUM IOJIydaeT OMNpEJesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpHmIMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAYUTEJIBHOTO YBEIMYEHHS O00bEMa 3HAHMM O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YriyOJeHUs MPeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLUH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b OOBICHSETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHUH pU e€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKE C TOUKH
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
MpEeJICTaBICHU 00 AJIEKTPOXMMHUYECKMX Mpoleccax M 3JEKTPOJIM3€ paciulaBOB M pPacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIHMOHHOW CIIOCOOHOCTH
COEIMHEHUH yzaensercs 0coboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YUYEHHSI 11 KJIACCOB OTIpeeIEHHOT0 MpoduiIst (TJ1aBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cUcTeMe MPEeIMETHBIX 3HAHUI ) OKA3bIBAIOT BIUSHUE CMEKHBIC TIPEMETHI.
Taxk, HanpuMep, B coJiep:KaHUU IpeaMeTa sl KIacCOB XUMHUKO-(U3HUECKOTo npoduiist 60Jb110e
3HayeHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuana mno obmei xumuu. [Ipu uzyueHuun
npeaMeTa B JaHHOM Cllydae akUEeHT Oy/eT cheslaH Ha OOUIHOCTh METOAOB MO3HAHMS, OOIHOCTh
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYIIsIpHAs TEOPHS B
¢usnKe), 3aKOHBI COXPAHEHMSI MacChl W DSHEPruu, 3aKOHbI TEPMOJAMHAMUKH, 3JIEKTPOJIH3a,
MPEJICTABICHUS O CTPOCHUU BEUIECTB U JPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTHYECKOTO TPOHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh J1s 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluy KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTbI, KaK JMNUJbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMUSI O COCTaBE M CBOICTBaxX IMpEACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHNS HAYYHbIX 3HAHUI U3y4eHUe MpeMeTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMmaTHKa» U «Pycckuii S3bIK U TUTEpATYpa.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OPMHUPOBAHME OCHOB HAyKM XHMMHUHU Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IIPAKTHUUYECKOM MESITEIbHOCTH YEJIOBEKa W OIHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NpeACTaBICHUIN: O MaTEpPUATbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBJICHUM MPUPO/IBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeAyllel posin B OOECNEeYeHWH YCTOWYMBOIO Pa3BUTHsl YEJIOBEUYECTBA: B PEIICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3/IaHUU HOBBIX MaTE€pPHaIOB, HOBBIX HICTOYHUKOB YHEPTHH, B 00€CTICUEHU N
PAlMOHATILHOTO MPHUPOAONOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHMS] U OOLIeH
KYJBTYpbl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CPENE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHWMHUYECKOM COCTaBISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: GyHAAMEHTAIBHBIX MOHITUH, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX MPEJCTABICHUNH O CTPOCHUH BEIECTBAa HA Pa3HBIX YPOBHSIX —
ATOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJSIPHOM, O TEPMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKHX PEAKIMM, 0 XMMHUECKOM
pPaBHOBECHHM, PacTBOpax M JUCHEPCHBIX CHCTeMax, 00 OOMIMX HAyYHBIX MPHHIUIAX
XUMHYECKOT0 TPOU3BO/ICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHYECKHX 3HAHUM JUIsi OOBACHEHUS KIIOYEBBIX HIeH U mpobdiem
COBPEMEHHOM XUMMHU, AT OOBACHEHHS M NPOTHO3UPOBAHUS SIBICHUH, HMEIOLIHX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TOCIEACTBHI OBITOBOM M MPOU3BOJICTBEHHOU JESITETHLHOCTH YEIOBEKA,
CBS3aHHOM ¢ XUMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHNUEM U I1€PEPAOOTKOM BELLIECTB;
yrayOleHne TPeACTaBICHUN O HAy4YHBIX METOJaxX II03HAHWS, HEOOXOIUMBIX s
NpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
SBJICHUH, IMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN NEATEIILHOCTH U MOBCEAHEBHOU
JKU3ZHHU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKIIMNA IETOCTHON

CUCTEMBI CpeIHero o01Iero o0pa3zoBaHus MPU U3YUYCHUU MpeaMeTa «XUMHUS» Ha YrIyOJIEHHOM
YPOBHE 0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKKUE LIEIH U 33]]a4l, KaK:

BOCIIUTaHHE YOEXAEHHOCTH B I03HABAEMOCTH SIBICHUH HPUPOJBI, YBAXKECHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M NPUKIATHBIX MCCIEJOBAHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHocTe o0yyaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEIIBHOTO OTHOLIEHUS K
caMOO0Opa30BaHUI0 U HENPEPhIBHOMY O0Opa30BaHUI0 KaK YCJIOBUIO YCIIEHIHOMN
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e )KU3HH,

dopMHpOBaHHE YMEHMH M HaBBIKOB pPa3yMHOI'O NPUPOAONOJIb30BAHUS, Ppa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
DKOJIOTHUYECKOM 1E€ATENBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero odpazoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 ydaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUIM3aMKA aTOMHBIX OpOHTajel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
cBs3H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). THUITBI TepeKpbIBaHUsI aTOMHBIX OpOUTasel, G- U T-
cBs3u. OpuHapHasi, ABOWHas M TpoiHas cBa3b. CrmocoObl pa3pbiBa CBs3ell B MOJEKYyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieo(huie u IeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUM.
Monekynsapusie U CTpyKTypHble (opmysbl. CTpykTypHble (OpPMYJbl pa3lIUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [lousaTue o GyHKIIMOHATBLHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W KjmaccuuKanus — OpraHMdeckux  peakuumi.  OKHCIUTENbHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpPU HarpeBaHuu (IJIaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -TMOPHIM3AINA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMHYEeCKUEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHNs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0miast Gopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIMs aTOMHEIX opOuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ousznueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUHU IPUCOEAUHEHMs, 3aMEIICHHUS B 0O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMK U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U TPUMEHEHHUE aJIKeHOB.



Ankamuensl.  Kimaccudukanus — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
MOJIyYEHUS U PUMEHEHHE aJIKaJUeHOB.

AnkuHbl. ["'oMOJOrH4ecKkuil psii ankuHOB, ob0mas Gopmysna, HOMEHKIATypa U MU30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, JUMEPU3allMu U TPUMEpHU3alluu, OKuciaeHus. KucioTHbie cBONWCTBA alIKMHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBIE peakIMHM Ha TPOiHYIO CBsA3b. CrocoObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30JI1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienue 06 OpUeHTUPYIOIIEM ACHCTBUYU 3aMECTUTEIICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CriocoObl MOTy4YeHUs U IPUMEHEHUE apOMAaTUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajoreHa Ha TUJIPOKCOTPYINy, HUTPOTPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa MiEnouu. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSX.
Hcnonp30BaHre TallOTEHIIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBPALEHUN: H3y4yeHUe
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIICHa C aMMHUaYyHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa U BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomuieHue ¢ kosulekuusmu «Hedpte» u «Yromp», ¢ obpaznamu
MJacTMacc, KaydykOoB W  pPE3UHBbI, MOJCIUPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTaHona). ['omonmornyeckuit psia, obmias popmyna, H30Mepusi, HOMEHKIIATypa U KIAaCCHU(PUKAIU L.
®u3nyeckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICICTBHE C OPraHWYECKUMU U HEOpraHUYeCKUMHU KHucioTamMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHL. JleiicTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — STUJICHIVIMKOJIb W TiulEpuH. DU3NUecKue U XUMHUYECKUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakiuii HyKJIeopIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M 4yenoBeka. CriocoObl MOMTydeHU st
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcudHOCTh (eHona. CrmocoObl MONydeHHs] W MpUMEHEHHe QeHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3WYECKUE CBOMCTBA ajbJIETUI0B M KETOHOB. XHMHUYECKHUE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HoMeHKiIarypa. Du3ndeckwe CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XYMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKalNU, PEAKIHH C Y4aCTUEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [lonsTHe o
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BbICIIUX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB JKUPOB, COJIEPKAIMX OCTATKH HETPEAENIbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TajakTo3a, pubo3a, Ie30KCHuprbdo3a.
®du3nueckue CBOMCTBA U HaXOXAeHUE B Tpupoje. PoTocuHTe3. XUMHUUECKHE CBOMCTBA TIIFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX U alIbJETUTHON TPYII, CHUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHUE.
[TprMeHeHue TII0KO03bl, €€ 3HaUeHHE B KU3HEEATeIbHOCTH OpraHn3ma. Jlucaxapuipl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuiabl. ['naponus
nucaxapunoB. Haxoxzaenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxmain, TJITUKOTeH U
nesnono3a. CTpoeHHE MaKpOMOJIEKYJl Kpaxmaja, TJIMKOreHa M ILeJUT0N03bl. du3nueckue
CBOICTBA KpaxMasia M LEJUT0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmaiya: THAPOJIU3, KaYeCTBEHHAS
peakiusi ¢ HMOAOM. XHMHYECKHE CBOWCTBAa LEJUIIOJIO3bI: TUAPOJIN3, IMOJydeHHue 3(PUpoB
1esuTio0361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIbHbIE METO/bl M3YUYEHHUs BEIIECTB U UX IMPEBpALICHUN: pacTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CITUPTa



B albJETH]l HA PACKAIEHHOW MEIHOMN NMPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUCOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMK Ha aJIbJIETUIBI (C
ruapokcuoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcugom menu(ll), BzanmonelicTBue Kpaxmana ¢ HMOJOM, pEIICHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3pUPBD».

A3oTcoaepxalyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanuss amMHHOB:
amudarruyecKkue U apoMaTHYECKUE; MePBUYHBIC, BTOPHUUHBIC U TpeTU4dHble. CTPOSCHUE MOJCKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KUCIOTOU. COJM alKUIaMMOHHUSI.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekyse aHuinHa. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHwiMH. CrnocoObl MOJMy4YeHHs U MpPUMEHEHHE anupaTUuYeCcKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301A.

AwmunHokuciaotel. Homenknarypa u uzomepusi. OTaeinbHbIe IPEICTABUTENN (l-:aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. QU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEepPHBIX OPraHUYECKUX COSAMHEHUMN, PEaKIIHsl MOJTUKOH ICHCAINH, 00pa30BaHUE MENTHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoaHbIe oauMepsl. [lepBryHas, BTOpUYIHAs M TPETUYHAS CTPYKTYpa OCITKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALNs, KAYCCTBCHHBIC PEAKIIH Ha OCITKH.

OKCIEPUMEHTAIbHbIE METOJbl M3Y4YEHHS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BoOJIe, JeHATypalus OIKOB MPH HarpeBaHHUH, IIBETHBIE PEAKIIMH Ha OEJKH, pelieHue
OKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMaM «A30TCOJEpKallue OpPTraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEINEeHb MOJMMEpU3AIU, CpPeAHsss MoJieKysipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUM — TIOJIMMEPHU3AIIHS U MIOJTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOMHIIEH, TOJIUBUHUIXIIOPHUI,
MOJIMCTUPOIL, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3aus u
nepepaboTKa IIacTUKa.

DOnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaineHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbBIE (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HaueHUs (TeII0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEDPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, peIIeHUe
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacmo3HaBanme miacTMace ¥ BOJIOKOH.

Pacuérnbie 3a1aun.

Haxoxaenne MonexynspHoOi GopMyabl OPTaHUYECKOTO COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHOU (OpMYIIbI OPraHHYECKOTO



COeTMHEHMS 1O Macce (00BEMY) TPOTYKTOB CTOPaHUsI, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB pPEAKIMU W/HMIM HMCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (OPMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHYECKH BO3MOMXHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHUA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBIE MOHATHUA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEOopus,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOIIOICHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUN
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BELIECTBa, (PM3UYECKUE BEIHUUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

Buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIM M TETepOTPO(HBIM THUIT NUTaHUA, OpoXeHUE, (POTOCHHTE3, JbIXaHUE, OCIKH,
YIJIEBOJIBI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHNE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOHQUIYpallUM AaTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuommyeckas cucrema XuMmu4eckux daemMeHtoB JI..
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHYECKHX
DIIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU IPOCTBHIX M CJOXHBIX BEIIECTB IO TpyNIaM H
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMHu4deckasi CBsI3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-aKIEITOPHBINA. DHEPrus 1
JUIMHA cBA3M. [losspHOCTH, HaMpaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3M. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP W BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJ C HMX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHUMEpe COEIUHEHUH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBnenre O KOMIUIEKCHBIX coeAuHeHusX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHbIX coeauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.



BemectBa MOJEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. THIBl KPHUCTAJUIMYECKHUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIICHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble ¥ HEHACBIIIEHHBIE  PACTBOPBHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. TpHBUAIBHBIC HAa3BaHUS
OT/ZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BEUIECTB.

Knaccudukanust XuMuuecKuxX peakiiii B HEOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpPAHEHHUsI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. Termosbie 3h(HEeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOM peaKIinu, €€ 3aBUCUMOCTh OT pa3iIMyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanus u karaam3aTtopsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEAKITNN. XUMUYEeCKOe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecus. DakTOphl, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByomuX B peakuuu. [Ipunuun Jle Hlatense.

OnektponuTnueckas auccouuanus. CuiabHble U ciabble  2eKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCJIOTHAs, HEHWTpasibHas, ieinouyHas. BogopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakim nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIECHUS. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECCTB.

OKCIEepUMEHTAIbHbIE METO/Abl HM3YYECHHsS BEIIECTB W HMX IMPEBPAIICHUI: pa3jioxKeHue
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKInu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHTOB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyyenue, pusudeckre U XUMUYECKHE CBOWCTBA: PEAKIMU C METaJUIAMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipuabl. TOTUIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHUs, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ["asioreHoBOOpOABl. BakHelme KHUCIOPOACOAEpIKAIINE COCIUHEHUS TaJIOr€HOB.
JlabopaTopHbIe U MPOMBIIITICHHBIE CITOCOOBI TOTYYSHHS TaoreHOB. [[prMeHeHre raloreHoB U X
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOJYYSHHUS KHCIOPOJA.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCIOpoAa U 030HA. OKCHUJIBI U IEPOKCHIBIL.

Cepa. HaxoxxnaeHume B TpUPOJE, CIOCOOBI TMONYyYEeHUS, (DU3MUECKHE W XHUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunsl. Oxeun cepri(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uXx comr. OCoOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMmeHeHue cepsl u €&
COCTUHEHUN.

A3zor. Haxoxnmenue B Tpupojie, CrocoObl MonydeHws, (pU3MUeckrne U XUMHYECKHE
cBOMcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



OcoOCHHOCTH CBOWCTB a30THOW KHUCIOTHIL. [IpuMeHeHue a30Ta M ero coeaMHEHW. A30THBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, CrocoObl MoMydeHUsi, GU3NUECKUE U XUMHYCCKHE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequaenui. GocdopHbie y1oOpeHus.

Yrinepon, HaxoxIeHWe B Tpupojne. AJmorporHble Momudukanuu. Dusndeckue u
XMMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yraepona(lV), yronpHas kucinora u €€ coyii. AKTUBHPOBAHHBIN yToJib, aacopOius. DyiiepeHs,
rpaden, yrnepoaHsie HaHOTpYOkH. [IprMeHeHre NpoCThIX BElIeCTB, 00Pa30BaHHBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTydeHus, (GU3NYecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHui. CTEKIIO, ero MoJy4eHue, BUAbI CTEKIIA.

[Tonoxenue meramioB B [leproanyeckoit cucreMe XuMHUYECKUX AIeMEHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIOB.

DNEKTPOXUMHUYECKHUH psii HanpspKeHU MeTamioB. O0mue criocoObl MOTyYeHUs! METaJLIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUS, dIEKTpoMeTaITyprusi. [IoHsiTHE 0 KOPPO3UK METAJLIOB.
Crioco0pbI 321U TH OT KOPPO3UH.

Ob6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanuii: monydenue, pu3anveckre U XMMHYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEHICCTB U UX COCAMHEHUH.

O6mas xapakrtepuctuka MetamioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. MarHuii v KanbIuil: moigydeHue, (u3nueckue U XUMUYECKUe CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMUHUN: TIONy4YeHue, (PU3NYECKne U XUMHUUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeArHeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mass xapakTepucTuka MeTauioB moOouHbix moarpymm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX DJIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeuHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quXpomarbl, UX OKUCIHUTEIbHBIC CBOMCTBA.
[Tony4yeHnue u npuMeHEHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOWMCTBA MapraHia M €ro CoeauHEeHud. Baxueiimne
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKue 1 XMMUYECKHEe CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCHUIbl, TUAPOKCUIBI U
comm xkene3a(ll) u xemneza(lll). [lomydaenne n npuMeHeHHe KeJe3a U ero CIIJIaBoB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIIU U €€ coenruHeHui. [lonyuenne n npumeHenrne
MeIU U €€ COCIUHEHUM.

[{uuk: monyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOICTBA OKCUAA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne IMHKA U ero COeAMHEHUH.

DKCIepUMEHTATbHBIC METO bl N3YUEHUS BEIIECTB U UX MPEBPAIICHUI: H3yYeHHE 00pa3I0B
HEMETAIJIOB, TOpeHue cephl, docdopa, xKeneza, MarHusg B KUCIOPOJE, M3YYCHHE KOJIEKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJACHCTBUE LIENIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB C BOJIOM
(BO3MOYHO HCITOJIb30BAHKE BUEOMATEPHUAJIOB), B3aUMO/ICIICTBHE IMHKA U XKeJle3a C PACTBOPaMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMU HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJJIOB, B3aUMOJIECTBUE T'MIPOKCHU/IOB ATFOMUHUS U IIUHKA C PACTBOPaMM KUCJIOT U
1IeJI0ueH, pelIEHUE IKCIIEPUMEHTAIbHBIX 3a/a4 110 TemaMm «[ asorensi», «Cepa u €€ coeqMHEHUS,
«A30T U Qochop U UX COeqUHEHUsA», «MeTamibl TIaBHbIX HOATrPYH», «MeTauibl M0OOYHBIX
HNOATPYIIII».

XuMuo H )KU3Hb.

Posib xumum B oOecrieueHNH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [IoHATHE O HAyUHBIX
METOJaxX IMO3HAaHUA U METONOJIOTMH Hay4yHOr 0 HccaenoBanus. Haydnsle IpUHINIIBI OpraHu3anuu
XMMHUYECKOI0 MPOU3BOACTBA. IIpoMblisieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIECTB (Ha
npruMepe MPOM3BOJACTBA aMMHAaKa, CEPHOM KHUCIIOTHI, MeTaHoia). [IpomblluieHHbIE CIIOCOOBI
[IOJIyUEHUSI META/VIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpeabl U €ro
nocieacTBus. Posib Xxumun B o0ecrieueHMH SHEpreTHIecKoi 6e30MacHOCTH.

XuMus U 3700poBbe 4YesloBeka. JlekapcTBeHHble cpencrtBa. llpaBuna ucnosnb3oBaHUS
JIEKapCTBEHHBIX IpernapaToB. Poib XUMUM B pa3BUTUU MEIULIVHBI.

X¥MHS UM OCHOBHBIE KOMIIOHEHTHI, IUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
HUILEBOH O€30MaCHOCTH.

Kocmernueckne u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOW XMMHUU B IOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTEPUAIIbI, KPACKH, CTEKII0, KepaMHKa. Marepuaiibl AJis
anekTpoHukU. HaHnoTexHomoruu.

Pacuérnble 3anaum.

Pacuétsl: Macchl BeliecTBa WM 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wwin 00bEMY OFHOTO W3 YYacTBYIOIIMX B PpeakIUM BeIIeCTB, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) IMPOJYKTOB pPEAKIMH, €CIM OJHO U3 BELIECTB HMMEEeT NpHUMEeCH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa pEakluu, €Cly OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEd DPACTBOPEHHOIO BELIECTBA, MACCOBOM IOJIM MU MOJISPHOH
KOHIIEHTpAllUM BEILECTBA B PAacTBOPE, IOJIM BbIXOAA IPOJIYKTa PEAKLUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MexnpeaMETHBIX CBA3eH NpU M3y4eHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHM,
TaK U MOHSTUN, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4yHBIM (akT, TMIOTe3a, TEeOopus,
3aKOH, aHaju3, CHUHTE3, KilacCU(pUKAIMI, TEepPUOAUYHOCTb, HAOIIOJCHHUE, H3MEpEeHHe,
AKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MaKpOMHUpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEJO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANbHBIN ra3, (GU3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpPOCTB, JHEPIHUs, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouocdepa, MeTaboOIU3M, MaKpo- H
MUKPO3JIEMEHTbI, O€JKH, >KUPBL, YIJIEBOJbl, HYKIEHMHOBbIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPIUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOTAEMbIE, TOTLINBO, PECYPCHI.



TexHomorus: XMMU4ecKkas MPOMBIIUICHHOCTb, METALTypIusi, CTPOUTENbHBIE MaTepUabl,
CENIbCKOXO3SHCTBEHHOE TPOMU3BOJCTBO, IMHINEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHUAJIOB, JIEKTPOHHAS IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00Iero 00pa3oBaHusl BbIICICHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSI NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PE3yNbTAThl OCBOCHUS INpeIMeTa «XHUMHUS» OTPAXKAIOT CHOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M TMPAKTHUECKOW JEATEIBHOCTH O00YYaIOUIMXCS B MPOIIECCEe PeaTn3ainuu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

IIPEJICTAaBICHUST O COLMAJIbHBIX HOPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMHU;

YBa)KE€HHUsI K IpOIlecCy TBOpPYECTBA B OOJIACTH TEOPHHM M TMPAKTHUUYECKOT'O MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTUKEHUSAX COBPEMEHHOM 0TeUeCTBEHHONW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbIE C XUMHUUECKUMH SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJAECHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHUMaHM LEHHOCTeH 370poBOro M Oe3ormacHoro oOpas3a >KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKOM JICSITCIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYATBHON TPACKTOPUH 00pa3oBaHwsl, OyayIiei
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEd OKPYKallled MpUpOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaJIM3a W OOBSICHEHMS SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAANIMX B HEM HM3MEHEHHH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIINXCS IAHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS peLIeHUs] Ipo0sieM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPhIBHOMY O0pa30BaHHIO M caMOOOpa30BaHHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax mpodecCHOHANTBHOMN AeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI MO0 XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXnpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbIE yucOHbIC JEHCTBUS (o3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC,
peryisTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpCaJIbHbIE Yy4YeOHBbIC IEHCTBHUS B TIO3HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3ylNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBbIe JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3MpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE OHITHS JJIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KIIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTUYCCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUSI;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJUYCCKHE (3HaKOBLIe)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPeleHHH Y4eOHBIX



MIO3HABATENIBHBIX U MPAKTHUECKUX 3314, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC ITPEICTABICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUH;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAaHUS M TPOBEJIEHHSI YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBINA OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((U3NUYecKne M MaTeMaTHYecKue) 3HAKu H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbI B XOZ€ TUAIOTa U/UITH TUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ peSYJ'IBTaTOB HOBH&B&T@J’IBHOﬁ JACATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEIOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.



PeryasiTuBHble YHHBepPcAJIbHbIE YUeOHbIE 1eliCTBUSA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBJIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATh
IpeylaraeMblii alrOpUTM JIEHCTBUH IPU BBIOJHEHUH YYE€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pEIICHHs C YU4ETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPAaMMBI IO XMMUU Ha YriIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHUS» HaydHblE 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MUHTEPIPETAINH U
IpeoOpa30BaHNI0 3HAHUM, BUJIbI EATEIBHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEATbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yNIbTaThl IPEACTABIEHBI 110 TOaM
U3Yy4YECHUSI.

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTPa)KaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHUYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00€CTI€YeHUN YCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA B PELLICHUU
po0JIeM SKOJIOrMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH, B Pa3BUTHUN MEIUIIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPruH, B OOECHEUEHMH pPallMOHAIBLHOTO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON Cpeie;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHE
HOHSTHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIM3alus aTOMHBIX OpOUTasei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XMMHYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKENET, PYHKIMOHAIbHAS TPYIIA,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpPHasi M MPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHYECKas), U30Mephl, TOMOJIOTHYECKUNA
psiA, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOA- M a30TCOAEpXKallue OPraHUYEeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHbI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHHsI OpraHudeckux Bemiects A. M.
BytnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHNUS U NIPEBPALLEHUS SHEPTUU TIPU
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAIUE B OCHOBE MOHUMAaHHS MPUUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBICHUM;
MPEJICTAaBICHUS] O MEXaHU3MaxX XMMHMYECKUX DPEaKIMi, TePMOJMHAMUYECKMX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BIIUSTHUM aTOMOB U T'PYIIII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 2 dexTsl, opuenTantsl | u Il poga); pakronornyeckue cBeneHus
0 CBOMCTBax, COCTaBe, MOJTYYEHHH W O€301IaCHOM HCIOJIb30BAHWU BAKHEUIIUX OPraHMYeCKHUX
BEIIECTB B OBITY M NPAKTHYECKOM MAESITENbHOCTH 4YeJIOBEKa, OOIIMX HAayYHBIX HPUHIIMIIAX
XUMHUYECKOT0 IIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METaHOIIA, IIEpepabOTKU HePTH);



Cc(OPMHUPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATHH, yCTaHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUISl COCTABIICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJIEHHUS MIEKTPOHHOI0 OajaHca 3TUX peaKIuid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMU  HX
XUMHYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/I€TbHBIX MPEACTABUTENEH OPraHNYeCKUX BEUIECTB (ITHIIEH, alle€TUJIEH, TOTYOJI, TIIMLEPHH,
STUJIEHIJIMKOb, (heHO, hopManbaeru, alueTaabIeru]], aleToH, MypaBbUHas KUCI0Ta, YKCyCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJIBMHUTHHOBAs KUCJIOTHI, IVIMLWH, aJlaHWH, MaJbTo3a,
$pyKTO3a, aHWIINH, IUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS INPUMEHATh IOJOXKEHUS TEOPUH CTPOEHUS OPraHMYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEINEH PA3IMYHbIX KJIACCOB OPTraHUYECKUX BELECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIHX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH M THUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CBHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKHU;

c(OPMHUPOBAHHOCTh BIAQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMHUUECKUX 3HAaHUH C MOHSTUSIMH U
NpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IIpeAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO



OpraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmylram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHYECKOW (hOPMYIIBI BEHIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TNPOU3BOJICTBEHHOM JESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MTOJIyYe€HUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIuu
YIJIEBOIOPOAOB PA3IUYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILLIECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOiroaaTh MpaBWiia IKOJIOTUYECKU IIeIEeCO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
NESTENIbHOCTH B IIENIAX COXPAaHEHUS CBOErO 37I0POBBS, OKPYXAlOUIeW MPHUPOAHON cpeabl u
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblch nokaszateis [TK;

aHATM3UpPOBaTh  1I€JI€COO0PAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMI
3a/1a4uen.

11 KUIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHuyeckast XMMUs» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HayK
u e€ poiau B 00ECleYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIICHUM NPOOJIEM HKOJIOTHUECKOM,
HHEPreTUYECKOM M NHIIEBOW O0e30MacHOCTH, B PAa3BUTHUM MEAWIUHBI, CO3JAaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOIHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOuTasel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJIeHTHAas, HOHHAs, METaJUINYecKas, BOJOpOJHAs),
KpUCTAJJIMYECKasi PeIETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,



JJIEKTPOJINTHYECKAS] ~ JUCCOLMALUsA, CTENEeHb JIUCCOLMALMU, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKiiu, CKOPOCTh XMMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKON
aucconuyanuu, nepuogudyeckuid 3akoH (.M. MenneneeBa, 3aKOH COXpAaHEHMsSI MacChl BEILECTB,
3aKOH COXPAHEHMS M IPEBpALICHUS HEPIrUy IPU XUMHUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE IOHMMAHUS IPUYMHHOCTU M CHUCTEMHOCTU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAaJAMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXAHM3Max XUMHUYECKHUX
peakuui, TEPMOJMHAMUYECKMX W KHHETUYECKHMX 3aKOHOMEPHOCTSX HX HPOTEKaHUs, O
XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX W JHCIEPCHBIX CHCTeMax; (PaKTOIIOTHYeCKHue CBEIEHUS O
CBOICTBax, COCTaBe, MOJYUCHUU M OE30MacHOM MCIIOJNIb30BAHUM BaKHEHIINX HEOPTraHHMUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOW MAESITENbHOCTH 4YeJIOBEKa, OOIIMX HAyYHBIX MPHHIIUIIAX
XUMHYECKOI0 ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTepHbIE MPU3HAKY NOHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYIO0 CHMBOJHUKY JUIsI COCTaBJICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COEAMHEHMSIX, BUJI XUMUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIECHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIy U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY 3(QeKTy peakiuu, HW3MEHEHHMIO CTEleHeW OKHUCIIEHHUsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENIbHO BbIOMpAThb OCHOBAaHUS U
KpUTEPUH 11 KJIacCCU(UKALMN N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIIUii;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akonHa JI. W.
MenneneeBa U JIEMOHCTPUPOBAaTh €r0  CUCTEMATU3UPYIOIIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmonmueckoin cucremst JI.U.
MenpeneeBa, UCIONb3Yys MOHATHS «IHEPIETUUECKUE YPOBHMY», «IHEPrE€THUUECKUE TOLYyPOBHU,
«S-, p-, d-aTOMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrETUICCKUE COCTOSHHS aTOMa,;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEIMHEHUH 10
nepuoaam U rpynnam Ilepuonnueckoit cucremsl /. 1. Menzaeneesa, BaJIeHTHbIE BO3MOXHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XHMUIECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIAcCOB, MOJATBEP)KIAaTh CYIIECTBOBAHHWE TE€HETUYECKOW CBSA3H MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHMM COOTBETCTBYIOIIUX XUMHYECKHX
peaxkLuii;



c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABICHHS JICKTPOHHOTO OajlaHca 3THX PEaKIHii; peakiuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM MX OHHEPreTUUYECKHX XapaKTEPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaelcTBuid (mpunun Jle latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEAKIINH, JISKAIINE B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHLHUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TIONb3a,;

c(hOpMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNUE, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIIEHHBIH),
UCIONB3YEMBIX B  €CTECTBEHHBIX HAyKaX, YMEHHsS MPUMEHSTb OTH 3HaHHS [pHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAaHUHM BEUIECTB W JJIs1 OOBSICHEHUS XUMUYECKUX SIBJICHHIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0ojJee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0J151 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALMsI»; MacChl BElLeCTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe MJIM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKLUU
BEIIIECTB; TEIIOBOIO 3(h(pexTa peakiuu; 3HaYUeHUsI BOAOPOAHOTO MTOKa3aTessl paCTBOPOB KUCIIOT U
HieJouel ¢ M3BECTHOM CTEeNeHbl0 Juccolnanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOJYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONpPEEIEHHON
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOAYKTa peakiuu; 00bEMHBIX OTHOLLICHUN T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJUTH XMMHUYECKHM
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIHUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiuu, pelieHne
AKCIEPUMEHTAJIBHBIX 33/a4 1Mo TemMaMm «Metamib» U «Hemertannel») ¢ coOnrogeHueM TpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1ab0opaTOpHbIM 000pyAoBaHUEM, (HOPMYIHPOBATH
LeNb HMCCIENOBaHUs, TMPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIOIATh MPaBUiia TOJIb30BAHUS XUMUYECKON MOCYI0N 1
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSIMU 110
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, YKOJIOTHUYECKH 1IeTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JEATENbHOCTH B ILEISIX COXPAHEHUS CBOETO 3JI0POBbS, OKpYXarolen
OPUPOJHON cpeabl M JOCTHXKEHHs €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCHYECKOr0 JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEAENEHHBIX HEOPraHMYECKHUX BEIIECTB,
nonumasi cMbica nokaszarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IeJICHANPAaBICHHBI IMOMCK XMMHUYECKOH
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa



MaccoBoil umH(popmanuu, MHTEpHET M Apyrue), KpUTHYECKH AaHAIN3UPOBATH XUMHUYECKYIO
uHpOopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3a1a4ei.
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