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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o XMMHUU Ha YpPOBHE CpellHero ooiero oopazoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obpazoBanmu B Poccuiickoit ®deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepaabHON 00pa3oBaTeIbHON MPOTrPaMMBI CPETHETO OOIIETro
obpazoBarusa(P@OIl COO), mnpeacraBieHHbIXx B DenepalbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
cranaapte COQO, ¢ yuérom KoHuemniuu npenogaBanust yueOHOro npeamera « XUMUs» B 00pa3oBaTeIbHbBIX
opraam3anusax Poccuiickoit Dexeparuu, peann3yrOIIMX OCHOBHBIE O0pa30BaTENbHBIC MPOTPAMMBI, H
OCHOBHBIX NoJI0’keHui «CTpareruu pa3sutus Bocnutanus B Poccuiickoit @denepanuu Ha nepuon o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHS HAa YPOBHE YIUIyONEHHOTO M3yUeHHUs 3aHMMAeT BaKHOE MECTO B CHUCTEME E€CTECTBEHHO-
HayyHoro oOpazoBanus yuamuxcs 10-11 kmaccoB. M3yuenuwe npeamera, peaan3yemMoe B YCIOBHSX
QG epeHIIMPOBaHHOTO, TPOPMILHOTO O0yUYeHHs, MPHU3BAHO OOECIEYHTH O00IIe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IJsl ajanTalud HX K OBICTPO
MEHSIIOLIUMCS] YCIIOBUSIM JKM3HU B COLIMYME, a TaKKe JAJS MPOJOJDKEHUS OOy4YeHHsS] B OpraHH3allsix
po¢eCCHOHATLHOTO 00pa30BaHMs, B KOTOPHIX XUMHUS SBIISICTCS OJHOM U3 IPUOPUTETHBIX TUCIHILIIHH.

B nporpamme 1o xuMuu HazHaueHUE IIpeIMeTa « XUMUS» MOTY4YaeT MoAPOOHYI0 UHTEPIIPETALIMIO B
COOTBETCTBUU ¢ ocHoBormnounaratomumu nojoxkeHusiMu @I'OC COO o B3anMO00OYCIIOBICHHOCTH LENEH,
COJIep)KaHusl, pe3yJlbTaToB OOy4YeHHss U TpeOOBaHMII K YPOBHIO IMOATOTOBKH BBIMTYCKHHUKOB.
CBHIETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIIME BHIMOIHIEMbIE IPOIPaMMON 110 XUMUU (PYHKIUH:

e HUHQOPMAIIMOHHO-METO/NYECKasi,  peajdu3anuss  KOTOpoll ~ oOecrmeunmBaeT  NOJyuYEHHUE
NPEJICTABICHUS O LIENAX, COAEpXKaHUM, OOIIel cTpaTeruu oOy4deHMsl, BOCIIUTAHUS U Pa3BUTUA
00y4aroluXxcs CpeICTBAMHU MIPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

® OpraHM3allMOHHO-IUIAHMUPYIOIAs, KOTOpas MpeAyCMaTpHUBAeT ONPEACIICHUE: IPHUHLHUIIOB
CTPYKTYpHUPOBaHMSI U TIOCIIEI0BATEIBHOCTH U3yUEHUs! yUeOHOro MaTepuaa, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOAXOI0B K (OPMHPOBAHUIO COJCPKATEIHHOH OCHOBBI
KOHTPOJISI W OIEHKH OOpa3oBaTEIbHBIX JOCTIKEHMH OO0ydYaroluxcs B paMKax HTOTOBOM
aTTecTtauuu B (popMe €AMHOT0 TOCYIapCTBEHHOI0 IK3aMEHa M0 XUMUH.

[Iporpamma 111 yriryOJIEHHOTO U3yYCHUSI XUMUH:

e yCTaHaBIIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHKe, 00sI3aTeIbHOE I U3yUEHHsI B paMKax
OTJENBHBIX poIIeH, IpeaycMaTprBaeT pacipeiesieHle U CTPYKTYPUPOBaHHUE €ro o Kiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

e JaéT NpUMEpPHOE pachpeseseHne Y4yeOHOro BpPEMEHHM, PEKOMEHAYEMOro Ui HW3y4eHHUs
OTJCNIbHBIX TEM;

e MpeasiaraeT IpUMEPHYIO MMOCIIE0BATEIbHOCTh U3YUEHHUs yUeOHOro MaTepuana ¢ y4éToOM JIOTHUKU

IIOCTPOEHUs Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3CH;



e aéT METOJMYECKYI0 MHTEPIpETAalrIO LeJed M 3aJady M3y4yeHHs NpeaMeTa Ha YriryOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEIHEro oOIiero odpa3oBaHus,
COJIEp/KaTEIbHOM  XapaKTEPUCTUKH  IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa30BaTeNbHON MTPOrPaMMBbI CPETHETO 00IIEro 00pa30BaHus (JINYHOCTHBIX, METAPEIMETHBIX,
IOPEIMETHBIX), a TaKkKe C Yy4ETOM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABAaTEIbHBIX JEHCTBUI
00yyaroIerocs o OCBOCHUIO COJEPKAHUA IIPeAMETa.

ITo BceM Ha3BaHHBIM IO3ULUSAM B MPOTrpamMMe 10 XUMHUHU IMPEAYCMOTpPEHA NPEEMCTBEHHOCTh C
o0yuyeHHeM XHMHUH Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs. 3a TpeAeidaMy YCTaHOBJICHHOM
IPOrpaMMOil 110 XUMHU 00513aTebHON (MHBApUAHTHOM) COCTABIIAIOLIEH collepKaHUs yueOHOro MpeIMeTa
«XuMusA» OCTAETCsI BO3MOXKHOCTb BBIOOpPA €ro BapUaTUBHOW COCTaBIIAIOLICH, KOTopas JOJDKHA
OTIPENIeNIATHCS. B COOTBETCTBHHU C HAIIPABICHHEM KOHKPETHOTO poduiis 00ydeHusl.

B cootBerctBuu ¢ konuentyainbHbiMU TooxkeHUssMH DPI'OC COO o Ha3HAUYECHUU MPEIMETOB
6a30BOro M yriayOs€HHOro ypoBHEH B cucteMe AuQQepeHIpoBaHHOrO 00yUeHHs] Ha YPOBHE CPEJIHETO
obmiero oOpa3oBaHUs XUMHS Ha YpPOBHE YIIIyOJIEHHOTO M3Y4EHHUs HalpaBlIieH Ha peaJu3aluio
IIPEEMCTBEHHOCTH € MOCJIEAYIOUIMM 3TAallOM MOJyUYE€HUs XUMUUYECKOTr0 00pa3oBaHusl B paMKax H3yueHUs
CHEIHMATBHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX AUCHHUIUIMH B By3aX W OPraHU3AIMIX CPETHETO
npodeccuoHaIbHOrO o0pa3oBaHusA. B 3Toil cBs3M u3ydeHue mnpeamera «XUMHsD» OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha pacIIUpeHue M YriayOJieHHe TeOpeTHYECKOW M NPAKTUYECKOM IOArOTOBKH
oOyyaromuxcs, BbIOpaBIIMX ONpeAenéHHbI npoduiab oOydyeHHs, B TOM 4YHCIE C TNEepPCHEKTHBOMN
MOCHEAYIOIEro MMOJTYYEHHs] XUMHYECKOro OO0pa3oBaHMS B OpraHM3alMsIX MOpoecCHOHATBHOIO
oOpa3zoBanus. Hapsay ¢ atum, B cBere TpeboBanuit ®I'OC COO k miiaHupyeMbIM pe3yJibTaTaM OCBOEHUS
denepanbHON 00pa3zoBaTeIbHONM MPOrPaMMBbl CpeAHEro oOOIIero oOpa3oBaHMs H3y4YEHHE IpeIMeTa
«XUMHUS» OPUEHTHUPOBAHO TAK)XKE HA PEeIlIeHHE 3a/1a4 BOCIIUTaHUS U COLIMATIbHOTO Pa3BUTHS 00yJaroIuxcs,
Ha (OPMHUPOBAHUE Y HUX OOLIEMHTEIIEKTYaIbHbIX YMEHUN, YMEHUH pallMOHAINU3aMK Y4eOHOro Tpyaa u
00001IEHHBIX CIOCOOOB AEATEILHOCTH, UMEIOIINX MEKIUCIUILIMHAPHBIN, HaIPEIMETHBINA XapaKTep.

CocTaBisIOMKME NpeIMeTa « XUMUS Ha YPOBHE YIIyOIEHHOTO U3yUeHUS SBISIIOTCS YIITyOlIEHHBIE
Kypchl — «Opranndeckas xumusi» u «OO01as u Heopranudeckas Xxumus». [lpu onpeneneHnn moaxoa0B K
0oTOOpY M CTPYKTYPHOW OpraHu3allid COAEpX aHHUS ITHUX KypCOB B MpOrpamMMme MO XMMHH 32 OCHOBY
npuHATH mojoxenuss PI'OC COO o paznmuuusx 6a30BOro M yriryOIEHHOTO YPOBHEH H3yUESHHS TIPEeIMETa.

OcHoBy cozepkanusi KypcoB «OpraHundeckas Xumusi» U «OOmas M HeopraHWUYecKas XUMUSD)
COCTaBJISIET COBOKYITHOCTb MPEIMETHBIX 3HAHUI M YMEHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO U3yUCHHS
npeaMeTa. OTa cucTeMa 3HAHUM TOJY4YaeT OMpeNe€HHOE TEOPETUYECKOE JOMOJIHEHHE, MO3BOJIAIOIIEe
OCO3HAHHO OCBOMTb CYIIIECTBEHHO OOJBIINI 00BEM (akToIOrHYecKoro Matepuaina. Tak, Ha yriyOiaéHHOM
YPOBHE M3yuYeHHs IpeaMera oOecreueHa BO3MOXKHOCTh 3HAYMTEIBHOTO YBEJIWYEHUs 00bEMa 3HAHUHU O

XMMHUYECKHX DJJIEMEHTaX M CBOMCTBaX WX COCJUHEHHH Ha OCHOBE pAacCUIMpeHHs W YIIyOJieHUs



IIPEJICTaBICHUA O CTPOEHUM BEILLECTBA, XMMHUECKON CBSI3U M 3aKOHOMEPHOCTSIX IPOTEKAHUS pEaKLUid,
paccMaTpuBaeMbIX C TOYKM 3pEHMS] XUMHUYECKOW KHMHETUKM U TEepMOAMHAaMUKH. M3yueHue
nepuoAnYeckoro 3akoHa u llepuoanueckoil cucTeMbl XMMHUYECKHX JJEMEHTOB Oa3upyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX IIPEACTABICHUSIX O CTPOCHUU aToMa. XHUMHYECKas CBA3b
OOBSICHACTCS C TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUU U Pa3pyILICHNUH, a TAKXKE C
TOYKU 3pEHHsI MEXaHU3MOB €€ o0pa3oBaHUs. V3ydeHHe THUIOB pEaKIMid TOMOIHSACTCS (OPMHPOBAHUEM
NPECTaBICHUN 00 AIIEKTPOXUMHUYECKUX IMPOIeccax M MEKTPOJIM3E PacIllaBOB M PACTBOPOB BellecTB. B
Kypce OpPraHHYeCKOM XMMHMH IpU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH COEIMHEHUH YAeNseTcs
0co00e BHUMaHHUE BOIIpOcaM 00 3JEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYyJaX U
MEXaHM3MaX PEaKLUi.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJAEpKaHUE KypCOB XMMMH YIiIyONEHHOTO YPOBHS M3YUEHHUS
JUISL KJIACCOB OMpeieI€HHOro mpoduis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOIHEHUU K
oOmieil cucteMe IpeIMETHBIX 3HAHUN) OKa3bIBAIOT BIIMSIHME CMEXKHBIE IpeaMeThl. Tak, Hampumep, B
COJICpKaHUU TPeIMeTa ISl KIACCOB XMMHUKO-(PU3NIECKOTO Mpodmis OObIIoe 3HaYeHHE OYIyT WMETh
3JIEMEHTHI Y4eOHOro MarepHuaia mo odmeid xuMuu. [Ipy u3ydeHnn npeamera B JaHHOM CIIydae aKIEHT
OyZIeT chenaH Ha OOIIHOCTh METOJOB TMO3HaHMs, OOLUTHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (pusmke:
aTOMHO-MOJIEKYJIIipHas Teopus (MOJEKyIsIpHas Teopus B GU3UKE), 3aKOHBI COXPAHEHUS MAcChl U DHEPTHH,
3aKOHBI TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U JAPYToOe€.

B 10 xe BpeMmst B coiepkaHUM [TpeIMeTa /ISl KI1aCCOB XUMHUKO-0MOJIOTHYECKOT0 Mpoduiis 601N
yIeNbHbIM Bec OyZeT MMeTh opraHuyeckass Xumus. B aToM ciydae mpenocTaBisieTcss BO3MOKHOCTh ISt
6osiee 00CTOATETHLHOIO PACCMOTPEHHSI XMMUYECKON OpraHu3alyy KIeTKH Kak OMOJIOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOU BXOJST, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIOHEHTHI, KaK JUMHU/IbI, OCJIKH, YTI€BOBbI,
HYKJIEMHOBBIE KUCIOTHI U Jipyrue. IIpu 3ToM 3HaHMS O cOCTaBe M CBOMCTBAaX MpEACTaBUTENCH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIY>KaT OCHOBOM Ul M3y4YeHHs CYIIHOCTH MpOLECcCOB (POTOCHHTE3A,
JIbIXaHUsI, TUILEBAPEHUS.

B muane ¢opMupoBaHHS OCHOB HAy4YHOI'O MHPOBO33PEHHS, OCBOEHHUS OOILIEHAyYHBIX METOJI0B
MO3HAHUS U ONbITA MPAKTUYECKOIO NMPUMEHEHHs] Hay4YHBIX 3HAHUW HM3y4YeHHE NpeaMmeTa «XHUMHUsS» Ha
yriIyOJE€HHOM ypOBHE OCHOBAHO Ha MEXKIPEJAMETHBIX CBS3AX C Y4EOHBIMU MpEIMETaMH, BXOSAIIUMH B
COCTaB IpeIMETHBIX oOnacteil «EcTecTBeHHO-Hay4Hble MpeaMeTh», «MaremaTnka U MHGOpPMAaTUKa» U
«PyccKull A3bIK U TUTEpATypay.

[Tpu u3yueHum yuyeOHOro mpenmMera «XHMHsS» Ha YIIIyOJIEHHOM YpPOBHE TaKKe, Kak Ha YpPOBHE
OCHOBHOT'O U CpeJiHero oo1ero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1a4eii IepBOCTENIEHHON 3HAYUMOCTH
ABiseTcs (OPMHUPOBAHHE OCHOB HAyKH XHMMHUM KakK OO0JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMA,
MPAKTUYECKOU JEATETbHOCTH YEJIOBEKAa U OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYphl. Pemienue stoi

3aJa4M Ha YIITyOJIEHHOM YPOBHE U3YUEHHUS MIpeIMeTa MpeArnoaraeT pealn3auio Takux esei, Kak:



dbopMUpOBaHHE TPEACTABICHUN: O MaTepUaIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSX U
MI03HABAEMOCTH SIBJICHHI ITPUPOJIBI, O MECTE XUMHH B CUCTEME ECTECTBEHHBIX HAYK H €€ BeTyIICi
poau B OOECIEYEHMHM YCTOWYMBOI'O Ppa3BUTHS YEJIOBEYECTBA: B pEIICHUH MpodiieM
IKOJIOTHYECKOH, IJHEPTETUICCKON ¥ TUIIEBON O€30MacHOCTH, B PA3BUTUN MEIUITUHBI, CO3JaHIH
HOBBIX MAaTEPUAIOB, HOBBIX WCTOYHUKOB DHEPIrUH, B O00ECHCUCHHH PAIMOHAIBHOTO
PUPOJIOTIOIB30BAHMUS, B (POPMUPOBAHUN MUPOBO33PCHUS M OOIIIEH KyJIbTYphI YEIOBEKA, & TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IIPHPOTHOMN CPEIC;

OCBOCHHE CHUCTEMBbI 3HAHUMU, JISKAINUX B OCHOBE XMMHYECKON COCTABISIONICH €CTECTBEHHO-
HAYYHOW KapTUHBI MHpa: PyHIaMEHTAILHBIX TIOHATHH, 3aKOHOB ¥ TEOPU XUMHUH, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/II;'I O CTPOCHHHU BCHICCTBA HA PAa3HLIX YPOBHAX — ATOMHOM, HOHHO-MOJICKYJIAPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJUHAMUYCCKHX U KUHETUYCCKHX 3aKOHOMEPHOCTSIX MPOTEKaAHUS
XUMHYECKHX PEaKIUi, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JHUCIIEPCHBIX CHUCTEMaX, 00
06HII/IX HAayYUYHBIX IPpUHOHIIAX XUMHUYCCKOI'0 IMMPOMU3BOACTBA,

dbopMupoOBaHHE y OOYYAIOIIUXCS OCO3HAHHOTO IOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHUUI JJIA O6”I)$ICH€HI/I$I KIIFOYCBBIX Hﬂeﬁ n Hp06JI€M COBpCMeHHOﬁ XUMHHU, I
OOBSICHEHUSI W TPOTHO3MPOBAHUS SBJICHUHN, HUMEIOIIHUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIIeHUs MPOOJIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMUS, aHAIIN3a M OLECHKHU C
MO3UIIMKA  DKOJIOTUYECKON OE30MacHOCTH TIOCIEACTBHI OBITOBOM ¥  TPOM3BOJCTBCHHOM
JACATCIIBHOCTH 4YCJIOBEKaA, CBSI3aHHOU C XWMHYECKUM IMPOU3BOJACTBOM, HCIIOJIB30OBAHUEM U
nepepadoTKOM BEIIECTB;

yrayOseHne IpeCTaBIeHU 0 HayUYHbIX METO/IaX MO3HAHUS, HEOOXOJUMBIX I MPUOOPETECHUS
YMCHI/II\/JI OPUCHTHPOBATLECA B MHUPE BCUICCTB U 00BSACHEHUSI XUMHUYECKUX ﬂBHCHHfI, UMCHOIIIUX

MECTO B IIpUPOJC, B HpaKTquCKOﬁ JIESITEILHOCTH M IIOBCEIHEBHOM KU3HU.

B mmane peain3aliud MNEPBOOUCPCAHBIX BOCIHUTATCIIBHBIX W PAa3BHUBAIOIIUX (bYHKI_II/Iﬁ LICJIOCTHOM

CHCTEMBI CpeIHEro 001Iero o0pa3oBaHus MPU U3YYCHHUH MpeaMeTa « XUMUs» Ha YrIIyOJIEHHOM ypOBHE

0CO0YI0 aKTyaJbHOCTh MPUOOPETAIOT TAKUE 1IETTU U 3a]]a4H, KaK:

BOCTIUTaHHE YOEKIAEHHOCTH B TIO3HABAEMOCTH SBICHHUN MPHUPOMABI, YBXKEHHUS K MPOIECCY
TBOPYECTBA B 00JIACTH TEOPETUUECKHUX U MPUKIATHBIX UCCIECIOBAHUN B XUMHUH, POPMHUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHMIO W TIO3HAHWIO, CIOCOOHOCTEM K CAMOKOHTPOIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS 00IEYEeTTOBEUYECKHIX [IEHHOCTEH;

Pa3BUTHEC IIO3HABATCIBHBIX HWHTEPCCOB, HWHTCIJICKTYAJIbHBIX H TBOPUYCCKHUX CIIOCOOHOCTEN
oOydaromuxcsi, (OpMUPOBAHHE y HUX CO3HATENLHOTO OTHOIIEHHS K CaMOOOpPa30BaHUIO U

HENpephIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCIEIIHOM Mpo(eccHOHATbHON U 00eCTBEHHON



JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3[0OPOBBIO M MOTPEOHOCTH B 3I0POBOM
o0pa3e )KHU3HU;
e (QopmupoBaHHE YMEHHI U HABBIKOB Pa3yMHOT'0 IPUPOIONIOIH30BAHUS, PA3BUTUE IKOJIOTHUECKON
KyJIbTYpPbI, IPUOOPETEHHE OTBITa OOIIECTBEHHO-TTOIE3HOM IKOJIOTHUECKOH IeATEThHOCTH.
OO01iee yuCiIO YacoB, MPEIyCMOTPEHHBIX IS U3YYEHUS XUMUU Ha YTIyOJIEHHOM YPOBHE CPEIHEro
obmero oopa3oBanus, cocrasisier 204 yacoB: B 10 kiracce — 102 ygaca (3 vaca B Henenro), B 11 knacce —

102 gaca (3 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKAS XUMMUSA

Teopernueckue 0CHOBbI OPraHM4YeCKOM XUMMH.

[Ipeamer M 3HaueHHE OPraHMYECKOW XUMMHU, MPEJICTABICHHE O MHOrooOpa3svMM OpraHMYeCKUX
COCIMHEHU.

DJNEKTPOHHOE CTPOCHHME aTOMa YIJIEpoJa: OCHOBHOE M BO30YXIEHHOE COCTOSIHMS. BasieHTHBIE
BO3MOXKHOCTH aToMa yriepoja. XuMH4yecKas CBsI3b B OPraHMYECKUX COeAMHEHHsX. Turel rubpuanszanuu
aTOMHBIX opOuTaneil yriaepona. MexaHu3Mbl 00pa3oBaHUS KOBAJCHTHOM CBsA3M (OOMEHHBIM U JOHOPHO-
aKIeNTOPHBIN). TUITBI IEpeKPBIBAaHUS ATOMHBIX OpOUTaleH, 6- U m-cBsa3u. OIUHApHAsA, TBOMHAS U TPOHHas
cBs3b. CriocoObl pa3phiBa CBA3EH B MOJIEKyJIaX OpraHMuecKux BemiecTB. [loHsTrue o cB000AHOM paauKaie,
HyKJIeo(uie u snexTpoduie.

Teopus cTpoeHus: opranuyeckux coennHeHuii A.M. byTiepoBa U COBpeMEHHBIE IPEACTABICHUS O
CTPYKTyp€ MOJIEKyJ]1. 3Hau€HUE TEOPHUH CTPOCHHUS OpPraHUYEeCKUX CoequHeHHH. MomekyspHbele u
CTpyKTypHble (opmynbl. CTpyKTypHBIE (OpPMYJbl DPA3IUYHBIX BHJIOB: pa3BEPHYTas, COKpallEHHAsd,
ckenerHas. Mzomepus. Bunbl n3omepun: cTpykTypHasi, MpPOCTPAHCTBEHHAs. DIEKTpOoHHbIE 3((eKThl B
MOJIEKYJIaX OPraHUYECKUX COCTMHEHUH (MHAYKTUBHBINA 1 Me30MepHBIN 3(peKThr).

[IpencraBnenue o kinaccuukauy opraHuueckux BeulecTs. [loHATHE 0 pyHKIIMOHAIBHON IpymIe.
['omomnorusa. T'omonoruueckue psiapl. CucreMaTudeckass HOMEHKJIATypa OpPraHHMYECKHX COEAMHEHUN
(IUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIBHBIX PEICTABUTEICH.

OcoOeHHOCTH M KJIacCU(pUKAIMS OpraHWYecKuX peakuuil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy B OpraHMYeCcKOi XUMUH.

DKCrepuMEeHTaIbHBIE METO/Ibl U3YUEHHUs BEUIECTB U UX MPEBpAIlleHUii: 03HAKOMJIEHHE C 00pa3liamMu

OpTaHUYCCKUX BCIICCTB U MaTCpUAIaMU HAa UX OCHOBC, OIIBITHI IO MMPEBPALICHUIO OPTraHUYCCKUX BCUICCTB



npu HarpeBaHuu (TUTaBlieHWE, OOYTIMBAaHHUE W TOPEHUE), KOHCTPYHPOBAHHE MOJENCH MOJEKYI
OpPTaHMYECKUX BEIIECTB.

YraeBogopoabl.

Ankanbl. ['omonormyeckuil psja ankaHoB, oOmas ¢opMysa, HOMEHKIaTypa W HM30MEpusl.
DIEeKTPOHHOE H IIPOCTPAHCTBEHHOE CTPOEHHE MONEKY aJKaHOB, SP>-THOPUIN3AINs AaTOMHBIX OpOHTaneii
yriiepoJa, 6-cBsi3b. DU3NUeCKre CBOMCTBA AJIKAHOB.

XUMHYECKUE CBOWCTBA QJIKAHOB: pEAKLUWU 3aMEIIEHHs, HM30MEpU3aLUH, JIerHIPUPOBAHUS,
HUKIU3alliy, TUpOJu3a, KpekuHra, ropeHus. IlpencraBienne o MexaHUM3Me peakUuil paJuKalbHOTO
3aMelICHHUS.

Haxoxnenne B npupoae. CriocoObl MoydeHHs U IPUMEHEHUE aJTKAHOB.

[Mukmoankanel. OOmiast Qopmyrna, HoMeHKIarypa W uzomepus. OCOOCHHOCTH CTPOCHUS W
XUMHYECKHX CBOMCTB MasbIX (LMKIOMPONaH, MUKIOOYTaH) M OOBIYHBIX (LMKJIONEHTAaH, IMKJIOT€KCaH)
uKI0anKkaHoB. CriocoObl MOTyYeHHS U MPUMEHEHHE IUKIIOAIKaHOB.

Ankensl. ['oMonorndeckuii psiji ajakeHoOB, oOmias (GopMmyia, HOMEHKIATypa. OJIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl AIKEHOB, SP>-THOPHAM3AIMA AaTOMHBIX OpOUTajIeil yrieposa, 6- 1
n-cBsi3u. CTpyKTypHasi W reoMeTpuueckas (Luc-TpaHc-) u3zomepusa. Dusnueckue CBONCTBA AIKEHOB.
XVWMHUYECKUE CBOWCTBA: PEAKIMHM MPUCOCAMHEHMS, 3aMEUICHHs B O-TOJIOKEHHWE MpU ABOWHOM CBS3H,
noyiMMepus3anuu U okucieHus. IIpaBuno MapkoBHHKOBa. KadeCcTBEHHBIE peaklMU HA JBOMHYIO CBS3b.
CriocoObI moTydeHus 1 IPUMEHEHHE aJIKEHOB.

Ankamuensl. Knaccubukanus ankaaneHOB (CONMPsKEHHBIC, U30JMPOBAHHBIC, KYMVAUPOSAHHbLE).
Oco0eHHOCTH DSJEKTPOHHOTO CTPOCHHS M XMMHYECKUX CBOMCTB COMNPSHKEHHBIX OWeHOB, 1,2- u 1,4-
npucoenuHenne. llommMepuszanus conpsokEHHBIX JueHOB. CrmocoObl TOJMY4YeHHsST W TPHUMEHEHHE
QJIKaTUCHOB.

Ankunbl. ['OoMOJOrHMYecKHWil psJ alKWHOB, O0mmIas QopMmylia, HOMEHKJIATypa U H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aIKUHOB, SP-THOpUAM3AINS ATOMHBIX OpOUTasei
yraepona. Du3nveckne CBOWCTBA AaJKWHOB. XHMHUYECKHE CBOMCTBA: pEAKIHHA MPUCOCTUHEHUS,
TUMEpH3AIMA W TPUMEPH3aIMH, OKUCICHHS. KHCIOTHBIE CBOWCTBA aKMHOB, MMECKOIIUX KOHIIEBYIO
TPOWHYIO CBs3b. KadecTBEHHbIE pPEaKIMM Ha TPOHHYIO CBs3b. CHOCOOBI TONyuYeHUS W MPUMEHEHHE
AIKUHOB.

ApomaTtudeckue yrieBojopoAsl (apeHsl). ['oMomormdeckuii psjg apeHoB, obmas Qopmya,
HOMEHKJIATypa H HW30MepHs. ODJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBl OeH3071a.
du3nyecKue CBOMCTBAa apeHOB. XUMUYECKUE CBOMCTBA O€H30J1a U €r0 TOMOJIOTOB: PEaKIIUU 3aMEeIleHUS B
OCH30JILHOM KOJIBIIE M YTJIEBOJOPOJHOM paJuKalle, PEaKluu MPUCOCTUHEHHsI, OKHCIEHUE TOMOJIOTOB
O0enzona. IlpencraBnenue 00 OPHEHTHPYIOMIEM JICHCTBUM 3aMECTHUTENECH B OCH30JbHOM KOJBIE Ha

npuMepe alKWIbHBIX PaJUKaloB, KapOOKCUIBbHOW, THAPOKCUIBHON, aMUHO- UM HUTPOTPYIMIbI, aTOMOB



rajoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB ctupoia. [Tomumepusarus ctuposia. CriocoObl momydeHust
Y IPUMEHEHUE apOMAaTUUYECKHUX YTIEBOJOPOIOB.

[Tpuponnsrii ras. IlonytHeie HedTsaHbIE Ta3bl. HedTh n e€ mpoucxoxknenune. KameHHBIN yroib u
MPONYKTHl ero mnepepadboTku. CrocoObl mepepaboTku HedTH: TMeperoHka, KPEKUHT (TePMUYECKHM,
KartaquTHueckuil), pudopMmuHr, nuposnns. [IpoaykTel mepepadOTku HepTH, WX TPUMEHEHUE B
MPOMBINIJICHHOCTH | B OBITY.

I'eneTnyeckas CBSI3b MEXAY PAa3IMYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TraJOreHIPOU3BOIHBIX YIIeBOJOPOA0OB. Peakiuu 3amenienus rajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIIly, LHAHOTPYMIy, aMHUHOrpymmy. JlelicTBME Ha TalloreHIIPOU3BOIHBIC
BOJIHOT'O M CIIMPTOBOTO pacTBopa WIENOYU. B3auMoaencTBue TUrajJoreHajlkaHOB ¢ MarHUEM M LIUHKOM.
[TonsiTHE O METaIOOPTaHUYECKUX COEAUHEHMIX. VIcrIoap30BaHne rajloreHIIPOU3BOIHBIX YIJIEBOAOPO/IOB
B OBITY, TEXHHUKE U MIPH CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METOAbl M3YYEHHUS BEIIECTB M HMX MPEBpALICHHI: H3yuyeHUE (PUINYECKUX
CBOICTB yIJ1€BOJOPO/IOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKINI yIIeBOJOPOIOB Pa3INUHbIX KIACCOB
(obeciBeunBanne OpOMHOM WJIM HWOJHOW BOJBI, pAacTBOpa IEpMaHraHaTa Kaylds, B3aHMMOJICHCTBHUE
alieTHIIeHa C aMMHauHbIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOE OOHapyXeHHE yriepoia H
BOJIOPOJIa B OPraHMYECKUX BEIIECTBAX, MOJyUYeHUE ATHIIEHA U U3YUYEHHE €ro CBOMCTB, O3HAKOMIIEHUE C
koitekusiMu «HedTts» 1 «Yromb», ¢ oOpasmamMu miiacTMacc, KaydyKOB M PE3HHBI, MOJCIMPOBAHHE
MOJIEKYJI YTJIEBOIOPOAOB U TaJIOT€HIIPOU3BOHBIX YIJIEBOJAOPOIOB.

Kucaopoacoaepxamue opranndecKkue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE cUPTHL. CTpoeHHE MOJEKyNn (Ha MpUMepe METaHola M JTaHOJA).
l'omonoruueckuit psig, oOmias Gopmynna, u3omepusi, HOMEHKIATypa W Kiaccudukanus. dusndeckue
CBOICTBa MpeAeNbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3M MEXAY MOJIEKYJIaMH CIIUPTOB.
XVUMUYECKHE CBOWCTBA: pEaKIUU 3aMEIICHUs, JAETHApATaIlii, OKUCJICHHS, B3aHUMOJEHCTBUE C
OpraHMYECKUMU M HEOPraHMYeCKMMHU KucioTamu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE CIIHUPTHI.
JleiicTBue »TaHONa M MeTaHOJa Ha OpraHu3Mm uyenoBeka. CrocoObl MOJNydYeHUS M TNPUMEHEHHE
OJIHOATOMHBIX CIHPTOB.

[TpocTsie adupsl, HOMeHKIaTypa u u3oMepusi. OcobeHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTHI — ATHIICHTIUKONb U TAUIepuH. DU3UYecKkrue U XUMUYECKUE CBOMCTBA:
peakuuy 3aMelIeHNs], B3aUMOEHCTBHE C OPraHUYECKUMHU M HEOPraHMYECKUMH KHCIIOTAMU, Ka4eCTBEHHAs
peakuus Ha MHOroaToMHble cnupThl. [IpencraBieHne o MexaHM3ME peakluid HYKICO(QHILHOTO
3amenenus. JleiictBue Ha opranu3M denoBeka. CrocoObl MONYYeHHUS M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHHME THUIPOKCOTPYNIBI W OEH30JBHOTO sjipa.

®dusnueckue cBoricTBa GeHosna. OCOOEHHOCTH XMMHYECKUX CBOMCTB (eHosa. KauecTBeHHBIE peakiiuyu Ha



¢enon. Toxcuunocts Qenona. CriocoObl monyueHust ¥ npuMeHeHue ¢enona. OerondopmanbaerugHas
cMoJIa.

KapOonusnbHble coelMHEHUsT — albAeTUIbl U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHHIIbHOM
rpynnsl. ['oMonoruyeckue psijibl ajlbJeruI0B U KETOHOB, 001as ¢hopMyia, u30Mepus © HOMEHKJIATypa.
®u3nyecKue CBOMCTBA AIBACTUAOB U KETOHOB. XHUMUYECKUE CBOMCTBA AJIBJACTHIOB U KETOHOB: PEaKLUU
npucoequHeHus. OKHCICHNE aibICTHIOB, KaYeCTBEHHBIC PEaKIMK Ha abaeru/ibl. CriocoObl MOTYUYEeHUS U
IIPUMEHEHHUE AJIbJIETH/I0B U KETOHOB.

OaHOOCHOBHBIE Ipe/ieTIbHbIe KapOOHOBbBIE KUCIOTH. OCOOCHHOCTH CTPOSHUS MOJIEKYJT KapOOHOBBIX
KucaoT. M3omepuss u HoMeHKIaTypa. PuU3ndeckue CBOICTBA OJIHOOCHOBHBIX IMPEAETbHBIX KapOOHOBBIX
KUACIOT. BomoponHbie CBS3M MEXIy MOJEKyJaMHd KapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA!
KHCJIOTHBIE CBOMCTBA, peakuusi 3TepU(PUKALMU, PEAKIHH C YYaCTHEM YTIIEBOAOPOAHOTO pajJHKaa.
Oco0eHHOCTH CBOICTB MypaBbUHOM KUCIOTHI. [IOHSATHE O TPOM3BOIHBIX KAPOOHOBBIX KHCIOT — CIIOKHBIX
a¢upax. MHoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEICNIbHBIX U apOMATHUYECKUX
KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BBICIINX
KapOOHOBBIX KHCIIOT: CTE€ApWHOBAs, MAJIbMUTHHOBAS, OJCHHOBAS, JIUHONEBAs, JTUHOIEHO8As KHUCIOTHI
CrniocoOblI oy4eHus U npuMeHeHne KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upbl. ['omomornyeckuit psa, obmas ¢opmyna, H30MepHs W HOMEHKJIATypa.
PuU3nYeCKUe U XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, puzndeckue U XUMUYECKUE CBOMCTBA KUPOB: THIPOIN3 B KUCION U IIETOYHOU
cpeae. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKALIMX OCTATKU HEMpEeAETbHBIX KUPHBIX KUCIOT. JKupbl B
IIPUPOJIE.

MBpbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriieBojoB. Knaccudukamnus yrieBonoB (MOHO-, IU- U TOJUCAXAPUIBI).
MoHocaxapuapl: TIIOK03a, (pyKTo3a, rajakro3a, pudosa, Jne3okcupubo3a. dusnueckue CBOWCTBA U
HaxoxJeHue B npupoje. PorocuHTe3. XUMUUECKNE CBOWCTBA TUIIOKO3BI: PEAKIIMH C YYaCTHEM CIIUPTOBBIX
U aNbJeTUHON TPYIII, CIIUPTOBOE U MOJIOUHOKHKCIIOE OpoxkeHue. [IprMeHenne riaoko3bl, €€ 3HaueHue B
JKU3HEAEITEIBHOCTH OpraHusMa. Jlucaxapupl: caxapo3a, MaJbTO3a U JaKTo3a. BoccraHaBiuBaromuye u
HEBOCCTaHAaBIMBAIOLIME aucaxapuabl. ['uaponns nqucaxapunoB. HaxoxxneHue B MpUpoae U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, IIIMKOTEH M Leunoio3a. CTpoeHHe MakpOMOJIEKYJ Kpaxmalla, IIMKOreHa W
1esuTroI03bl. PHU3NYecKre CBOMCTBA KpaxMalla v HEJUTI0JI03bl. XUMUYECKUE CBOMCTBA KpaxMalla: THIPOIIU3,
KayeCTBEHHAasl PeakiHs ¢ HOJAOM. XMMHUYECKHE CBOMCTBA IIEJUIIOJNO3bI: THAPOIIN3, MOTyYeHHE 3PUPOB
1esuTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIBHBIE METO/IbI U3YUEHUS BELECTB U UX IPEBPAIIECHUN: pACTBOPUMOCTD Pa3IMYHbIX
CIUPTOB B BOJI€, B3aMMOJICICTBHE 3TaHOJIA C HATPUEM, OKHCIEHHE 3TUJIOBOrO CHUpPTA B ajbJAETH] Ha

packaji€HHOM MeIHON MPOBOJIOKE, OKUCIEHHE HTHJIOBOTO CIHPTa IJUXPOMATOM Kaiusg (BO3MOKHO



UCIIOJIb30BAaHUE BHJIEOMATEpUANIOB), KayeCTBEHHBIE pEaKLUUMU Ha ainpAeruipl (¢ TUAPOKCUAOM
nuamvuHcepeOpa(l) u  ruapoxcumom wmemu(ll)), peakums mmnepuHa ¢ rugpokcumom  meau(ll),
XMMHYECKHE CBOMCTBA PACTBOPA YKCYCHOM KHMCIIOTHI, B3aUMOJCHCTBUE PACTBOPA TIIIOKO3bI C THIPOKCHIOM
menu(ll), B3aumopelicTBrE Kpaxmaia ¢ HOJIOM, PELICHUE SKCIEPUMEHTAIbHbIX 33a4 10 TeMaM «CIupThI
u Genounb», «KapObonoBbie KucioThl. CroKHbIE 2PUPBD).

A3oTcoaep:kamye opraHuyecKne coeANHeHusl.

AMUHBI — OpraHMYecKue MPOU3BOAHBIE amMMmHuaka. Knaccupukanuss amMuHOB: anudaTtudeckue |
apoOMaTU4eCKHe; NepPBUYHbIC, BTOPUYHBIE U TpeTHuHble. CTpoeHue MoJeKy1, o0mmas popmyJia, n3oMepus,
HOMEHKJaTypa U (U3MYEeCKHe CBOMCTBA. XMMHYECKOE CBOMCTBA aln(aTUYECKUX AMHHOB: OCHOBHBIE
CBOICTBa, AIKWIMPOBAHME, B3aWMOJEHCTBHE IEPBUYHBIX AMHUHOB C a30TUCTOW Kucinoro. Conn
AJIIKUJIAMMOHHUSL.

AHUIMH — IPEICTaBUTENb AMUHOB apoMaTudeckoro psga. CtpoeHue anuiauHa. B3auMmHoe BiavsiHue
IpynI aToMOB B MoJjeKyje aHwinHa. OCOOEHHOCTHM XMMHUYECKHMX CBOMCTB aHMiIMHA. KadyecTBeHHbIE
peakuuu Ha aHWIMH. CriocoObI MOJIy4eHUs U IPUMEHEHHE anudaTHieckux aMuHoB. [lonyuenue anuimHa
U3 HUTpOOEH3011a.

AmuHokucnotel. Homenknarypa u nzomepus. OTaenbHble IPEICTaBUTENN (.-aMUHOKHUCIIOT: INIMLIUH,
ajlaHuH. PU3MUecKue CBOMCTBA aMUHOKHMCIOT. XMMHUECKUE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX
OpraHMYECKUX COETMHEHUH, peaKlysl IOJMKOHIEHC A, 00pa3oBaHue NEeNTHIHOM cBsA3U. buonornyeckoe
3HaueHUuEe aMMHOKUCIOT. CUHTE3 U TUAPOIIN3 MENTUIOB.

benku kak npupoansle noiauMepsl. IlepBuuHas, BTOpUYHAas M TpPeTHUYHas CTPYKTypa OEJIKOB.
XuMHUECKUe CBOICTBA OEITKOB: THAPOIIN3, IEHATypalysl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

OKCrepuMEHTaIbHBIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBpallleHUii: pacTBOpEeHHE OEIKOB B BOJIE,
JeHaTypanus OeJKOB IPU HarpEBAHUH, [IBETHBIE pEeaKLUK Ha OJIKH, pellieHne SKCIIepUMEHTAIbHBIX 33]1a4
0 TeMaM «A3OTCOJEp)Kallie OpraHUuYecKHe CcoequHeHus» U «Pacnmo3HaBaHue OpraHM4ecKux
COCIMHEHUI.

BbicokomoiieKyIsipHbIE COeIUHEHHUS.

OcHOBHBIE OHATHS XMMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, OJUMED, CTPYKTYpPHOE
3B€HO, CTENEHb MOJIMMEPHU3ALUU, CPENHSsl MOJIEKYyJspHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUI — MTOJIMMEPHU3ALUS U TOJIMKOHIECHCALIMSL.

[Tonumepuble Matepuansl. [lmacTmaccsl (IOMMATHIIEH, MOJUIPONWICH, IOJIUBUHWIXIJIOPUI,
MOJIUCTUPOJ, TOJUMETHIMETAKpWIIaT, MOJIUKAapOOHAThI, MOJUATWICHTepeTanaT). YTWinzauus u
nepepadoTKa MIaCTHKA.

DnacToMepbl: HaTypaJIbHBIA Kay4yyK, CHHTETHUECKHE Kayuyku (OyTaJIueHOBBIN, XJIOPOMPEHOBBIMH,

M30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.



Bonokna: HaTypanbHbIE (XJIONOK, MEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHUYECKNE (KAaIIPOH U JIaBCaH).

[Tonumepsl cnenuanbHOrO Ha3zHaueHUs (Te(uoH, KeBiap, SJIEKTPONPOBOASIINE IOJIUMEPSI,
OuopazyiaraeMble TOJUMEPHI).

OKCHEpUMEHTAJIbHBIE METO/bl U3YUYEHHUS BEUIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHHE C 00pa3amMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayuyKOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 33a4 110
TeMe «Pacrio3HaBaHne II1aCTMAcC U BOJIOKOH».

Pacuérnble 3a1aun.

Haxoxxnenue MonekysasipHOi (OpMyJibl OpPraHMYECKOrO COEIMHEHHMsS IO MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJALINX B €r0 COCTAaB, HAX0XKIEHHE MOJICKYJIAPHON (POPMYJIIBI OPraHUYECKOTO COSAUHEHUS
1o Macce (00bEMy) MPOYKTOB CrOPaHUs, TI0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEaKIHH
U/WIIN UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (hOpMYJIbl OPraHMUYECKOTO BEIIECTBA Ha OCHOBE
€ro XMMHMYECKHX CBOMCTB MJIM CHOCOOOB IOJIyU€HHsI, ONIPE/IeIEHUE JOIM BbIXOJIa MPOJYKTa peakLuu OT
TEOPETUUYECKH BO3MOYXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBs3ed INpU H3ydeHUM opraHuuyeckod xummuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U IMOHSITHH,
IPUHSTHIX B OT/AEIbHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYUHBIE IOHATHUSA: SIBJIEHNE, HAYYHBIH (aKkT, TMII0Te3a, TEOPHS, 3aKOH, aHaJIH3,
CHHTE3, KJaccuuKaiys, HabIoAeHne, U3MepEeHne, SKCIIEPUMEHT, MOJIeNb, MOJIETMPOBAHUE.

®usnka: Marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, DHEPreTHUECKUN YpPOBEHSD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILLECTBA, PU3NYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHMUS,
CKOpPOCTb, dHEPIrus, Macca.

buonorus: kinerka, opraHusM, OSKocuUCTeMa, Ouocdepa, MeTabOJIM3M, HACIEACTBEHHOCTb,
aBTOTPOGHBIA U TeTepOoTPO(HBIM TUI MUTAHUS, OpokeHue, (POTOCHUHTE3, JbIXaHUE, OENKH, YIIeBOABI,
YKUPbI, HYKJIEUHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIe, TOTINBO.

TexHoorus: NHILEBbIE TNPOAYKTHI, OCHOBBI DPALMOHAIBHOTO NHUTAHMS, MOIOLIME CPEACTBA,

MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.



Atom. CocTaB aTOMHBIX si/Iep. XUMUYECKHH 31eMeHT. M3oTonbl. CTpoeHUE ANEKTPOHHBIX 000T09YeK
aTOMOB, KBaHTOBBIC YHCIIa. DHEPreTHUECKUE YPOBHU U MOAYPOBHHU. ATOMHBIE opOuTanu. Kimaccudukarms
XUMHYECKUX JJIEMEHTOB (S-, P-, d-, f-aemenTsl). Pacnperesnenue 371€KTpOHOB 0 aTOMHBIM OPOUTAIISM.
OJEeKTpOHHbIE KOH(UIypallud aTOMOB 3JIEMEHTOB IE€PBOrO—4ETBEPTOrO IEPUOJOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUH, AJIEKTPOHHBIE KOH(UTYPALIUU HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

Ilepnonnueckuil 3axkoH u Ilepuoguyeckas cucrema xumudeckux snemeHToB [[.M. Menneneesa.
CBs3p nepuoauyeckoro 3akoHa M lleproanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOMU
TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMU IPOCTBIX U CJIOXKHBIX BEILECTB II0 I'PYyNIaM M MepuojaM. 3HadyeHue nepuoanyeckoro zakona .M.
Menpeneesa.

XuMHU4YecKas CBA3b. BHUIbl XUMUYECKOM CBA3U: KOBAJICHTHAsA, MOHHAs, MeTAJIINYeCKasd. MexaHu3Mbl
00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIH M JOHOPHO-aKUENTOPHBIA. DHEpPrus M JJIMHA CBS3U.
[TonsspHOCTB, HAIIPaBJIIEHHOCTh ¥ HACBIIAEMOCTh KOBAJICHTHOU CBsA3U. KpaTHbie cBs3u. BonopoaHast cBA3b.
MeXMOJIEKYISIPHBIE B3aUMOJEHCTBUS.

BanenTHOCTh M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYPBI MOJIEKYJ C UX
reOMETPUYECKUM CTPOSHUEM (Ha IpUMEpE COEMHEHUHN 3JIEMEHTOB BTOPOTO MEPUOJIA).

IIpencraBinenne O  KOMIUIEKCHBIX — COEOUHEHMSX. CocTaB  KOMIUIEKCHOIO  HOHa!
KOMILIEKCO00pa30BaTelb, JINTaH /1bl. 3HAUEHUE KOMIUIEKCHBIX coelnHeHuH. [IoHsTHE 0 KOOpAMHALIMOHHON
XUMUH.

BemectBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOIO CTPOEHHs. THUIBI KPUCTAINIMYECKUX PELIETOK
(CTpYKTyp) 1 CBOMCTBA BEIECTB.

IlonssTne o nucnepcHbIX cuctemax. McertuHHBIE pacTBOpbl. [IpencraBieHne O KOJUTOMIHBIX
pactBopax. CrnocoObl BbIpa)K€HUSI KOHIIEHTpAllMM pPacTBOPOB: MaccoBas J0Jisl BellecTBa B pacTBOpE,
MOJIApHass  KOHILIEHTpauus. HacbllleHHble W HEHACBIEHHBIE  PacTBOPBI,  PAaCTBOPUMOCTD.
Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BeUIecTB. TpHUBHAbHBIE HA3BaHUS OTIENbHBIX
IIPEICTABUTENEN HEOPTAHNYECKUX BEIIECTB.

Knaccugpukanuss XUMHUECKUX pEaKUUid B HEOPraHMYECKOHM M OpraHuuecKkol XHMMHUHU. 3aKoH
COXpaHEHUs1 MACChl BEILECTB; 3aKOH COXPAHECHUS U IIPEBPALLCHUS DHEPIUU NIPU XUMUYECKUX PEaKLUAX.
TenoBsie 3¢ HeKTbl XUMUYECKUX peakiuuid. TepMoXuMuiecke ypaBHEHHUSL.

CKOpoCTh XMMHUYECKOM peakluu, €€ 3aBUCUMOCTh OT pa3iHuHbIX (aKTOpoB. ['OMOreHHBIE U
rereporeHHsle peakuu. Karanus u katannusaTopsl.

OOpatuMble U HeoOpaTHMble peakuuu. XHUMUYecKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIUAIONINE HA MTOJIOKEHUE XUMAYECKOTO PABHOBECUS: TEMIIEPATYpa, JaBICHUE U

KOHIIEHTpAallUM BEUIECTB, yyacTByronmx B peakiuu. [Ipunmun Jle llarenbe.



OnexTponuTtnyeckas aucconuanus. CuibHble U cladble MeKTpoiauThl. CTeneHb AMCCOLMAIHH.
Cpena BOJHBIX pacTBOPOB: KUCIOTHAsA, HEUTpaabHas, esnoyHas. Bomopoansiil nokasarens (PH) pactBopa.
['uaponu3 comneit. Peakiimy HOHHOTO 0OMEHa.

OKHMCIHUTENIbHO-BOCCTAaHOBUTENbHBIE ~ peakuuu.  CreneHb  okucieHus.  Okuciourens U
BOCCTaHOBUTENb. [Iponiecchl OKHCIEHUS U BOCCTaHOBJICHUS. BaKHENIIME OKUCIUTENIN U BOCCTAHOBUTEIIH.
Mertoa 3neKTpoHHOTO Oananca. DJIEKTPOIU3 PAaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/bl M3yUEHUS BELIECTB U UX IPEBPALICHUI: pa3lioKeHHUE INEPOKCHIA
BOZIOPO/a B INPUCYTCTBUM KATalU3aTOpa, MOJEIU KPUCTAUIMYECKUX PELIETOK, MPOBEACHUE pPEAKLUN
MOHHOTO OOMEHa, OINpeJelieHue Cpellbl PacTBOPOB C IOMOIIBI0 HMHJUKATOPOB, U3YUYECHHUE BIUSHUSA
pa3nuyHbIX (PaKTOPOB HAa CKOPOCTh XUMHUECKOW PEAKLINHU U MOJIOKEHHE XUMUIECKOTO PaBHOBECHSI.

Heoprannueckas xumusi.

ITonoxxenue HemeraioB B [lepuoanueckon cucreme xumuueckux 3iueMeHToB (.M. MenneneeBa u
OCOOCHHOCTH CTpPOEHHUsI UX aromMoB. DHU3NYECKHe CBOMCTBA HEMETAIUIOB. AJIOTPONHS HEMETAIUIOB (Ha
npuMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bonopoxn. Ilomyuenwe, ¢usnyeckne HM XUMHYECKHE CBOMCTBA: pEaKIUH C METALIAMH H
HEMeETaJUIaMH, BOCCTAHOBUTEJIbHbIE CBOMCTBA. | nipuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. HaxoxneHue B mpupojae, CocoObl MmoydeHus, Gu3niecKkue U XUMUYECKUEe CBOMCTBA.
lNanorenoBomopoasl. Baxueimme kuciopojcoaepkaimue CcoeauHeHust ranoreHoB. JlaGopaTopHbie u
IPOMBIIIIEHHBIE CIIOCOOBI MOTY4YeHHsI raoreHoB. [IpruMeHeHne rajJoreHoB U UX COeIMHEHUH.

Kucnopona, o30H. JJabopaTopHble 1 TPOMBILIUIEHHBIE CITIOCOOBI OTY4YeHUs Kucinopoaa. duznueckue
Y XMMUYECKHE CBOMCTBA U TPUMEHEHHE KUCIOPOaa U 030Ha. OKCUBI U TEPOKCUIBI.

Cepa. HaxoxzaeHnue B mpupojie, CHOCOOBI TONyYeHHS, (PU3NUECKHE U XMUMHYECKHE CBOWCTBA.
Ceposogopon, cynbduabl. Oxcup cepoi(1V), okcua cepri(VI1). CepHuctas u cepHasi KUCIOTHI U UX COJIU.
OcobeHHOCTH CBOUCTB cepHOI KUCIOTHI. [IpuMeHeHne cepsl 1 €€ coeAMHEHU.

A3zoT. HaxoxneHnue B mpupoje, CHOcoObl MONydeHUs, (U3NYEeCKHe U XUMHUYECKHE CBOWCTBA.
AMMuak, HUTpuAbl. OKcHIbl a30Ta. A30TUCTasi U a30THAs KUCIOTHI U UX cojiu. OCOOEHHOCTH CBOMCTB
a30THOU KkucioThl. [IpumMeHeHne a30Ta 1 ero coelMHEeHU. A30THbIE yA00pEHUs.

®ocdop. Haxoxaenue B nmpupoje, CrocoObl MOMydeHus, (pusnyeckue u XUMHUYECKUE CBOMCTBA.
®ocounst u pochun. Oxcuasl pochopa, pochopHas kucnora u e€ conu. [Ipumenenue docdopa u ero
coenuHeHuil. ®ocopHbie y100peHUs.

VYrnepon, HaxoXIeHHe B MpHpojae. AoTponHble Moaudukanuu. Puznyeckue M XUMHUYECKHE
CBOMCTBa TPOCTBHIX BEIIECTB, 0Opa3zoBaHHBIX yriepomoM. Oxcupa yraepoma(ll), okcun yraepoma(lV),
YTOJIbHASI KUCJIOTa U €€ CONM. AKTUBUPOBAHHBIN yroib, aacopbuus. DymiepeHsl, rpadeH, yriaepoaHbie

HaHOTPYyOKHU. [I[puMeHeHre MPOCTHIX BEMIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHECHH.



Kpemuuii. Haxoxxaenue B mpupoje, crnocoObl NodydeHus, (pu3ndeckue U XMMHUYECKHE CBOMCTBA.
Oxcupn kpemuus(1V), kpeMHueBas KucioTa, CUiIMKathl. [IpuMeHeHne kpeMHus 1 ero coeqnHenuil. Crekio,
€ro IMoJIyYeHUe, BUIbI CTEKIIA.

[Tonoxxenne wmeramwioB B Ilepuonuyeckoil cucTeMe XHUMHUYECKUX 3JIeMEHTOB. (OcoOeHHOCTH
CTPOCHHUSI DJEKTPOHHBIX 000JI04eK aroMoB MeTayuioB. OOmue (u3nyeckre CBOWCTBA METAJUIOB.
[Tpumenenne meTamioB B ObITy U TexHUKE. CIIaBBl METAJIOB.

DNEKTPOXUMHUECKUI psAl HanpspkeHuil metamioB. OOmue CrmocoObl MOMYyYEHHs] METaJJIOB:
TUAPOMETAJUTYprusi, MUPOMETaLIyprus, sNekTpomerautyprus. [lonstue o koppo3uu metaiio. CriocoOsl
3aIUTHI OT KOPPO3HH.

O61as xapaxkrepuctuka MetamioB |A-rpynmel Ilepuonnueckoil cucTeMbl XMMUUYECKUX 3JIEMEHTOB.
Hatpwii 1 xanuii: monydenue, GU3NIECKUE M XUMUICCKHE CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIMHEHUI.

O6mas xapakrepuctuka MetaioB ||A-rpymmsl [lepuonudeckoii CUCTEMbI XUMUUYECKUX 3JIEMEHTOB.
Maruwii 1 KaJnpIluii: oay4deHue, GU3nIeckue U XMMHIECKHUE CBOMCTBA, TPAMEHEHHE MTPOCTHIX BEIIECTB U
ux coenrHeHui. JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnOMUHUE: TIoNyYeHue, pu3ndeckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE TPOCTOrO BEILIECTBA U
ero coenuHeHuil. AMQoTepHbIE CBOICTBA OKCHAAa W THAPOKCHAA aJIOMUHUS, THIPOKCOKOMILIEKCHI
AIIOMUHUS.

OO0miass xapakTepucTuka MeTauioB 1nooounsix noarpynn (b-rpynm) I[lepmoamdeckoil cucteMsl
XUMHUYECKUX AIIEMEHTOB.

dusnyecKkre U XMAMHYECKHAE CBOMCTBA XpoMa U ero coenuHenuit. Oxcuapl u ruapokcuapt xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel M JauXpomarbl, UX OKHCIUTENbHbIE cBoWcTBa. llomyuenue wu
IPUMEHEHUE XpoMma.

®u3nueckue U XMMUYECKHE CBOMCTBA MapraHila U €ro coelIuHeHWi. BakHeliline coelnHEHHs
mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanusi, ero OKUCIUTENbHbIE
CBOMCTBA.

Du3NYecKue U XMMUYECKHE CBOWCTBA JKeJie3a M €ro CoeMUuHEHUU. OKCUAbI, THAPOKCUIBI U COJIU
xenesza(ll) u xxenesa(lll). [lonydyenne u mpuMeHeHne Kee3a U ero CIIJIaBOB.

Pur3nyecKnue 1 XMMUYECKHUE CBOMCTBA MEU U €€ coeuHEHUN. [lonyueHne u mpuMeHeHne MeIu U €€
COCTUHEHUN.

[{uuk: momydenue, (Qu3MYecKue W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA H
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne uHKa U ero COeAMHEHUH.

OKclepUMEeHTallbHbIE METOJbl M3Y4YEHHs BELIECTB M HUX IPEBpalleHUi: H3ydeHHe o0pas3loB
HEMETAJIIOB, TOpeHue cepbl, pocdopa, xene3a, MarHus B KUCIOPOJIe, U3yuyeHue Koulekuuu «MeTamibsl u

CIUIaBbI», B3aWMOJICHCTBHE IIEJIOYHBIX M IMICIOYHO3EMENbHBIX METAUIOB C BOJOW (BO3MOXKHO



MCIIOJIb30BaHUE BUJEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA U JKEJI€3a C paCTBOPAMU KHMCIIOT U LIEN0YEH,
KAUECTBCHHBIC PEAKIUU HAa HEOPraHWYECKHE AaHHUOHBI, KATHOH BOAOPOJAa M KaTHOHBI METAJLIOB,
B3aMMOJCHCTBUE THUAPOKCHIOB AIIOMMHMS M LMHKAa C pacTBOpaMHM KHCJIOT M IIEJNOYEH, pEIICHHE
SKCHEPUMEHTaIbHBIX 3a/1a4 1o TemaM «l amorens», «Cepa u e€ coeauHEHUs», «A30T U pochop U UX
COEIMHEHUY, «MeTaibl IIaBHbIX MOATPYII», «MeTauibl HOOOYHBIX HOATPYIIID.

XuMus H )KU3Hb.

Posib xumun B obecrieueHUHN yCTOWYMBOTO pa3BUTHs dyeioBedecTBa. [IoHATHE 0 HAYYHBIX METO/AX
IIO3HAaHUS U METOJOJIOTMM HAay4HOIo MccienoBaHus. HaydHble NpUHIUIBI OpraHU3alMl XUMHUYECKOIO
IpOU3BOJCTBA. [IpOMBINIIEHHBIE CITIOCOOBI NOTYYEHHs Ba)KHEHIINX BELIECTB (Ha MpUMeEpe MPOU3BOJCTBA
aMMHaKa, CEpHOM KHCIOTbhI, MeTaHoia). [IpoMbllieHHbIE CIIOCOOBI MOTYYEHHUS] METAIJIOB M CIUIABOB.
XVMMHYECKOE 3arps3HEHUE OKpYXKarouleil cpenbl U ero mnocieacTBuss. Ponb xumuu B oOecriedeHUU
SHEepPreTU4ecKoil 6e30macHoCTH.

XuMus 1 310poBbe uennoBeka. JIekapctBeHHbIe cpenctsa. [IpaBuiia HCOIb30BaHuUS JIEKAPCTBEHHBIX
npenaparos. Poias XUMUM B pa3BUTHHA MEIULIAHBI.

X¥MHUS UIIY: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Posib XuMuu B 00ecrieyeHNH MUILEBOI
0€30MacHOCTH.

Kocmernuecknue u mapdromepHsle cpeactBa. beitoBas xumus. IlpaBuna GesomacHoro
UCTIOJIB30BaHUS TPENapaToB OBITOBOW XMMHUH B IIOBCETHEBHOMN JKHU3HU.

XUMHS B CTPOUTENIBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B celbCKOM Xo3siiicTBe. Opranndeckrue 1 MUHepaibHbIe y100peHuUsI.

CoBpeMEHHbIE KOHCTPYKLMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMmuka. Marepuansl A
31eKTpOoHUKN. HaHoTexHONMOr M Y.

Pacuérnrie 3amaun.

PacuéTsl: Macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEILECTBA, MAcce WM
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELECTB, MAcChl (00BbEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB
peakuuu, €clii OJIHO M3 BEIIECTB MMEET NMpHUMecH, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTa
peaKIu, €CII OJTHO U3 BEIECTB JaHO B BUJE PACTBOPA C ONIPENEIEHHON MAaCCOBOM J10JIEW PAaCTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIU U MOJIIPHOM KOHLEHTpAlMU BEILECTBA B PAacTBOPE, AOJIU BBIXOAA MPOAYKTa
peakuuy OT TEOPETUYECKHU BO3MOKHOTIO.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBA3€H NMpU U3yueHuu o01Iel n Heopranuueckoil xumuu B 11 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK U MOHSITHH,

IMPUHATBIX B OTACIIBHBIX MPEAMCTAX €CTCCTBCHHO-HAYYHOT' O IIUKJIA.



OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHUE, HAYYHBINH (aKT, THIIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccuukamnus, TMEePUOJUIHOCTh, HAONIOJCHUE, W3MEPEHHe, OJKCIEPUMEHT, MOJIEIb,
MO/JICITHPOBAHHE.

dusnka: Marepus, MHKPOMHD, MaKpOMHpP, aTOM, 3JCKTPOH, MPOTOH, HEHTPOH, HMOH, H3O0TOIIbI,
PaZino0aKTUBHOCTb, MOJICKYJIA, SHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE
BCIICCTBA, I/II[eaJIbHBIf/’I ras, (bI/ISI/I‘-IeCKI/Ie BCJINYHMHBI, CAUHUIIbI I/I3M€p€HI/ISI, CKOpOCTL, 3Hepr1/151, macca.

buonorus: kierka, opraHu3M, 3KocucTemMa, ouocdepa, MeTabOIM3M, MAKPO- U MUKPOIIEMEHTHI,
O€JIKH, JKUPBI, YIJICBOAbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IOTOK
SHEPIHH B DKOCHCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIC TOPO/IBI, TIOJIC3HBIC HCKOIAEMbIC, TOILIUBO, PECYPCHI.

TCXHOJIOFI/IH: XUMHUYCCKaA HpOMI)IHIJIeHHOCTI), MeTaJ’IJ’IprI/IFI, CTpOI/ITeJH)HI)Ie MaTCpI/IaJ'II)I,
CENbCKOXO035AHCTBEHHOE IIPOM3BOJICTBO, [UILIEBAs IPOMBIILICHHOCTD, bapMmarieBTHYECCKAS
[POMBIIIICHHOCTh, MPOM3BOJCTBO KOCMETHYECKHX IPErapaToB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX
MaTepI/IaJIOB, BHGKTpOHHaSI HpOMLIHIJICHHOCTI), HAHOTCXHOJIOIUMN.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMBI 110 XMMHWU HA YTJIVBJIEHHOM
YPOBHE CPEJHEI'O OBILLEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCcTBHH ¢ CUCTEMHO-ACSTEILHOCTHBIM TIOJX0JA0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJIHTATOB
OCBOGHHUSI TIpeaMeTa «XHMHS» Ha ypOBHE CpeqHero obmiero o0pa3oBaHUS BBIIEICHBI CIEAYIOIINE
COCTaBIISIIOLINE: OCO3HAHHE OOYYAIOIIMMHCS POCCHICKOM TPpakJaHCKON WACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIILHOCTH M CAMOOTIPE/ICIICHUI0; HAIMYUE MOTHBAIIMH K O0YUYCHHIO; TOTOBHOCTh
U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS TPHUHSATHIMH B OOIIECTBE MPABHJIAMH M HOPMaMH
MOBEJICHUS;, HAIMYINE TTPABOCO3HAHUS, SKOJIOTHUECKON KYIbTYPHI; CIOCOOHOCTh CTaBUTH IIEJIN M CTPOUTH
JKU3HCHHBIC IIIAHbI.

JIndHOCTHBIE PE3yNbTaThl OCBOSHUS MpeaMeTa «XUMUsS» OTPakaloT cHOPMUPOBAHHOCTH OIBITA
MO3HABATCIIGHON W TPAKTUYECKOHW  JICATEIBHOCTH  OOydJaromuxcs B TPOIEcCe  peaiu3aiuu
00pa3zoBaTeNbHON AESTENHHOCTH.

JIndHOCTHBIE PE3yNbTAaThl OCBOSHUS MpeaMeTa «XUMHUs» OTpakaroT CHOPMUPOBAHHOCTH OMBITA
MO3HABATENIbHON M MPAKTUYECKOW JEATEIbHOCTH OO0ydarommxcs B TpoOIecce  peanu3aluu
00pa30BaTebHOM JISATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HaHUS 00YYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEMH, YBOXKEHHUS K 3aKOHY U

IIPABOIOPAIKY;



MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIIaX MEKIUIHOCTHBIX OTHOIIECHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU NEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX MTPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbl JPYTHX IpH
aHaJIM3€ PA3TUYHBIX BUJIOB YUEOHOU JIeATEIIHPHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIE/IUI0 OTEYECTBEHHOU XUMUU;

YBaXEHUsI K IPOLIECCY TBOPUECTBA B O0JIACTU TEOPUM U HPAKTHUUECKOTO MPUIOKEHHUS XUMUH,
OCO3HAHHSA TOrO, YTO JAaHHbIE HAYKH €CTh pe3ylbTaT AJUTENbHbIX HAOMIOACHUNA, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX IOMCKOB, MIOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpeca W TMO3HABATCIIbHBIX MOTHBOB B TOJYYEHUH M TOCICIYIONIEM aHaau3e WHGOpMAaIUU O
MEPEOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OILICHHBATh CHUTYAallMH, CBSI3aHHBIE C XWMUYECKUMHU SIBIICHUSAMH, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MIOCTYNKU CBOMX TOBAPHUIIECH C MO3ULIUNA HPAaBCTBEHHBIX U
MPaBOBBIX HOPM H C YYETOM OCO3HAHUSI MOCTEACTBUIN MOCTYIIKOB;

4) dopMmupoBanusi KyJbTYpPbl 310POBbSI:

MOHMMAaHHUS IEHHOCTE! 3/J0pOBOTO U OE30MacHOr0 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUECKOMY 3/I0pPOBBIO;

coOJrOIeHHsT TPaBHJI 0€30MacHOTO OOpaIeHHs] C BEIIeCTBAaMU B OBITY, TTOBCEIHEBHOM >KU3HU, B
TPYAOBOM AEATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TMPaBWJI WHAUBHIYAIbHOTO U KOJIJIEKTUBHOTO O€30MAcHOTO MOBEICHUS B
CUTYaIUsX, YIPOKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJEACTBUI U HEMPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB,
KypeHHUs);

5) TPyAOBOI0 BOCIIMTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTU B y4€OHO-UCCIIEIOBATENLCKON JEATEIBHOCTH, OOIIECTBEHHO
MTOJIE3HOM, TBOPUECKON U APYTUX BUAX JEATEIBHOCTH;

YCTAaHOBKH HAa aKTUBHOE YYacCTHE B PEIICHUH MPAKTHICCKUX 3374 COIMaIbLHON HANPABICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJbI);

MHTEpeca K MPAaKTHUYECKOMY H3yUEHHUIO MpodeccHil pa3NTuYHOrO pojia, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XXEHUSI K TPYLy, JTIOJSM Tpyia U pe3yibTaTaM TPYyAOBOH AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BHIOOPY HHAMBHIyaTbHONH TpPAaeKTOpUU OOpa3oBaHus, OymIymiei
npodeccun M peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEN 00111eCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOLICHHUS K MPUPOJIE KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU HA
3emie;

NOHMMAaHMUA TJO00AJBHOTO XapakTepa OSKOJOTWYECKHX MpOoOJieM, BIMSHUS HSKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON Cpeabl;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJb30BAHUSA JAOCTHKEHMM XUMMM JUIi pPELICHHUs BOIIPOCOB
PalMOHAIBHOIO IIPUPOJOIIONIB30BAHNS;

AKTHUBHOTO HENPHUATHS JNEHUCTBUM, NMPHUHOCAIINUX BPEI OKPYXKAIOLIEH NPUPOAHOU Cpele, YMEHHMs
IPOTHO3UPOBATh HEOJArONPUATHBIE 3KOJOIMYECKHE IOCIEACTBUS MPEAIPUHUMAEMBIX ACUCTBUI U
IIpel0TBpallaTh UX;

HaJIU4Ms Pa3BUTOrO KOJIOIMYECKOTO MBIIUICHHUS, SKOJIOIMYECKON KYJIbTYpBbI, ONbITA IEATEIbHOCTH
DKOJIOTMYECKOM  HANpPABJICHHOCTH, YMEHMS  pPyKOBOACTBOBAaTbCA MMM B IIO3HABATEJILHOW,
KOMMYHHUKATHUBHOH U COLIMATIbHOM IPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSITH U1€0JIOTHH
xeMmooouw;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOILECTBEHHOM
IIPAKTUKH;

NOHUMAaHMs Creun(UKN XUMUHM KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUU PALIIOHAIEHOTO
HAayYHOTO MBIIUIEHUS, CO3JaHUM 1IEJIOCTHOTO MPEACTABIECHUS 00 OKpYXarolleM MHUpE Kak O €JUHCTBE
IPUPOJBI U YEJIOBEKa, B MO3HAHUM MHPUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHuu MpoOJIeM COXpaHEHUs
IIPUPOHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAYUMOCTH XHMHHU Ui COBPEMEHHOM LMBWIM3AaLMU: B €&
TYMaHHUCTUYECKOW HAIIPABJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHabHOM KYJIbTYpPHI, B
pelIeHnH TI00abHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, dHEPreTHUECKOH,
MUILEBOH M 3KOJIOTUYECKON OEe30MacHOCTH, B PA3BUTHUH MEIUIMHBI, 00ECIIEUeHNH YCIOBUN YCIIEIIHOTO
TPYZAa U 3KOJOTHYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON TPAMOTHOCTH: IIOHUMAaHHUsI CYIIIHOCTH METOJI0OB NO3HAHMUs, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJydyaeMble 3HAHUS AJIs aHaiu3a U OOBSCHEHUs
SBIICHUM OKPY>KaIOLIero MUpa M MPOUCXOAALIMX B HEM HM3MEHEHUH, YMEHHUS JenaTh 00OOCHOBAHHBIE
3aKJIFOYEHHs HAa OCHOBE HAY4YHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbIO MOJYYEHHUS JTOCTOBEPHBIX

BEIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XUMHUUYECKHE 3HAHMS AJi1 pCHICHUSA Hp06HeM B
PCATBHBIX )KU3HCHHBIX CUTYyallUIX,

HHTEPECA K ITO3HAHUIO, HCCHCHOB&TGHLCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPLIBHOMY O6paBOBaHI/IIO n CaMOO6pa3OBaHI/IIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHUH 10 XMMHHU B COOTBETCTBUH C KHU3HCHHBIMHU HOTp€6HOCT$IMI/I;

UHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pa3sInuHbIX cepax NpodeccuoHanbHON A TEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ysIbTaThl OCBOCHHUS MPOrPaMMbl 10 XMMHU HAa YPOBHE CpEIHEro OOIIero
00pa3zoBaHMs BKIIOYAIOT:

3HaYMMble  JUIS  (OPMHUPOBAHHMSI  MHUPOBO33PEHHUSI  OOYYArOIIUXCSA  MEKIUCIHUILTMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYyYHbIC TMOHATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MUpa |
cnenu(UKy METOJIOB MMO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwus, BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHUCTEMa, HAyYHBIH (aKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOIIOIeHNE, U3MEPEHUE, SKCIICPUMEHT U JIpYTHE);

YHHBEpCallbHbIe y4eOHbIC JCHCTBUS (IMO3HABATEIbHbIE, KOMMYHHUKATHUBHBIC, PETYJISATUBHBIC),
oOecrieunBaromue (HopMUpOBaHHE (YHKIIMOHAIBHONH T'PAMOTHOCTH U COIMAJIBHOH KOMIICTCHIUH
00yyJaromuxcs;

CIIOCOOHOCTH 00YYAFOIIMXCS UCITOJIB30BATh OCBOSHHBIC MK IUCIIUILIMHAPHBIC, MUPOBO33PEHYCCKHE
3HAHUS U YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS B IO3HABATEILHOM U COIIMAILHOM MTPaKTHKE.

MeTtanpeamMeTHble  pe3ylbTaThl  OTPAXKAIOT  OBJAJIEHWE  yYHUBEPCAJbHBIMU  YYEOHBIMH

MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYIATUBHBIMHA I[GﬁCTBI/ISIMH.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIe NeliCTBUS

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBAThH U aKTyaJTU3UPOBATh MPOOJIEMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIATh LN ACSITEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JOCTHUIKEHMS, COOTHOCHUTH
pE3yJIbTAThl JEATENBHOCTH C IOCTABIEHHBIMU LIENSMU;

MCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOr0 MBIIUICHUS: BBIJCNATh XapaKTepHbIE
NPU3HAKU TMOHATUN U yCTaHABIMBATh UX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS JJIS
00BsICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(UKAIIUHU BELIECTB U XUMHUUECKUX PEAKIINIA;

YCTaHaBJIMBATb NPUINHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSAMU,



CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIAYKTUBHBIC, AECAYKTHUBHBIE, IO AHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pACCMaTPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH BBIBOJABI U
3aKJIIOYECHHUS;

IPUMEHATH B IIPOLECCE MTO3HAHUS HUCIOJIb3yeMble B XMMUU CUMBOJUYECKUE (3HAKOBBIC) MOJAEIH,
npeoOpa3oBbIBaTh MOJCIBHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMMBOJI) SJIEMEHTA, XMMHUYECKas
dopmyna, ypaBHEHHE XUMUYECKON PEAKIIUU — IPU PEIICHUH y4eOHBIX TTO3HABATEIBHBIX U MPAKTHUYECKUX
3a/1a4, NPUMEHATh Ha3BaHHBIE MOJIEJIbHBIC NPEACTABICHUS AJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKLUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BELLIECTB U XUMUYECKUX PEAKIIUI;

(GopMyJIMpOBaTh LEIU U 3a/a4l UCCIIEOBAHMSI, UCIOIb30BaTh IOCTABICHHBIE U CAMOCTOSATEIBHO
c(OopMyIMpPOBAaHHBIE BONPOCH B KayecTBE HHCTPYMEHTA IO3HAHWS U OCHOBBI Uil (HOPMHUPOBAHMS
TUIIOTE3BI 110 IPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKIACHUM;

BJIa/IETh HABBIKAMU CAMOCTOSTEIBHOIO INIAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX IKCIIEPUMEHTOB,
COBEpLICHCTBOBATh YMEHHs HaOJII0JaTh 3a XOAOM IpOIecca, CAMOCTOATEIbHO IPOrHO3UPOBATh €ro
pe3yabTar, (GopMyIMpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH pPE3YJIbTaTOB
UCCIIEI0BaHMsl, COCTABIIATE OOOCHOBAHHBINA OTYET O MPOEIaHHOM paboTe;

IpUOOpPETaTh OMNBIT YYEHUYECKON HCCIIEOBATEIbCKON U IPOEKTHOM NEATENbHOCTH, MPOSIBIISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHMs MPaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3IMYHbIX METOJIOB IT03HAHUS.

3) padora ¢ nngopMmanmei:

OpUEHTUPOBATbCA B PA3IMYHbIX HCTOYHMKAX HHGOpManuu (HaydyHO-TIOMYJIsIpHas JUTepaTypa
XMMHYECKOTO COJIEp KaHUs, CIIpaBOYHBIE MTOCOOMS, pecypchl MIHTepHeTa), aHanu3upoBaTh MH(GOPMAIUIO
pa3iMYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTHUYECKH OLEHHBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTE;

(dbopMyIIMpOBaTh 3aMpoChl U MPUMEHSATh pa3IMYHbIe METOJIbI NPU MOUCKE U 0TOOpe MH(pOpMaluH,
HEOOXOUMOM ISl BHITOJTHEHUS YUEOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

npuoOpeTaTh ONBIT  HCIOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (POpMY IpescTaBieHHs] HHPOopMaIUH (CXeMbl, TpaduKH,
JarpamMmbl, TaOJIHUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KadecTBE CPEJCTBA NMPH paboTe C XUMHUYECKOW HHpopMarmeii:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTHYeCKue) 3HAaKU M CHUMBOJBI, (OpPMYJIHI,

ab0peBUaTypbl, HOMEHKJIATYPY;



HCIIOJIL30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHbLIC yqeﬁnble JelCcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMON TEMBbI B X0 TUAIOTa U/UITU TUCKYCCHUH,
BBICKA3bIBaTh UJieH, POPMYIMPOBATH CBOM MPEJIOKEHUS OTHOCUTEIILHO BBIITOJIHEHUS TIPEIOKCHHON

3a/1a4H;

BBICTYNIAaThb C IIPE3CHTALlMEW pe3yJIbTaTOB IIO3HABATCIBHOW  JIEATEIBHOCTH, IIOJy4YEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIITOJIHEHUH XUMHUUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealn3aluu yueOHOro MPoeKTa,
U (OPMYJIHPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBENEHHBIX HCCIEOBAHUH IYyTEM COTIIACOBAHMS TTIO3UIIUI

B X0J1€ 00CYXIeHUsI 1 0OMEHA MHCHUSIMHU.

PeryisiTuBHBIEe yHMBepcalbHble y4eOHbIe JelicTBHA:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYIIECTBIATh CBOIO NIO3HABATENIBHYIO IEATENBHOCTD, OIPEAEIISS
e€ 11eNTU U 3a]1a4i, KOHTPOJIMPOBATh U 10 MEpe HEOOXOMMOCTH KOPPEKTUPOBATH IpeJiaraeMblii alrOpUTM
JEHCTBUI NMpU BBHIMOJIHEHUH Y4€OHBIX M MCCIIEI0BaTENbCKUX 3a/1ad, BBIOMpPaTh Hanbosee 3P PeKTUBHBIMN

croco0 ux peumicHusd € y‘IéTOM MOJIYUCHHUA HOBBIX 3HAHUH O BCIICCTBAX U XUMHUYCCKHUX PCAKIUAX,

OCYILECTBIISATh CAMOKOHTPOJIb J€SITEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKU.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yabTaThl OCBOSHMS MPOTPaMMBbl IO XUMHUHM Ha YIJIyOJEHHOM YpOBHE Ha YpOBHE
cpeaHero oouiero oopazoBaHusl BKIIOYAIOT crenuduyeckue Uit yaeOHOro nmpeamera « XUMus» HaydHble
3HAHMS, YMEHUS U COCOObI AEMCTBUI IO OCBOEHUIO, HHTEPIIPETAIIMH U MTPe0Opa30BaHNI0 3HAHUHN, BUIBI
JESTEIbHOCTH 110 TIOJyYEHUIO0 HOBOT'O 3HAHUS M IPUMEHEHHIO 3HAaHUH B PA3JIMYHBIX YUEOHBIX CUTYaLIUSAX,
a TaK)K€ B peabHBIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C XUMHUEN. B mporpaMMe 1o XuMuu npeIMeTHbIE

PE3YJIbTAaThl NPCACTABJICHBI 11O r'OAaM U3YYCHUH.

10 KJIACC

HpCI[MCTHBIC PE3yJIbTaThl OCBOCHUA KypCa «Opr AaHUYCCKad XUMUS» OTPAXKAIOT:



c(OPMHPOBAHHOCTh TPEACTABICHUN: O MECTE€ M 3HAYCHWU OPraHUYECKOW XHMUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ pOJIi B 00eCTI€YeHUN YCTOMYUBOTO Pa3BUTHI YEJIOBEUECTBA B PEILICHUH TPOoOIeM
9KOJIOTUYECKOH, SHEpPreTUYecKol U MUIIEeBOH 0e30IaCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUM HOBBIX
MaTepHaJIOB, HOBBIX MCTOYHUKOB SHEPrHMM, B O0ECIEUYEHUH PalMOHAJIBHOI'O IPUPOAONOJIb30BAHUS, B
(GbopMHpPOBaHUN MHUPOBO33PEHUS M OOIICH KyJIbTYphl YEIOBEKa, a TAKXKE IKOJOTHUECKH 0OOCHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3/10pPOBBIO U IPHPOJIHON CPEIE;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE TOHSATHS —
XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO H AJICKTPOHHAs! 000JI04YKa aTOMa, S-, P-, d-aTOMHbIE OpOUTAIN, OCHOBHOE
U BO30YXJIEHHOE COCTOSIHMSA aTOMa, TMOpHIM3alUsl aTOMHBIX OpOUTasel, HOH, MOJIEKYJIa, BaJIEeHTHOCTD,
AIIEKTPOOTPHUILIATEIEHOCTD, CTEIIEHb OKHCICHUS, XUMUYECKas CBS3b, MOJIb, MOJISIPHAS MAacca, MOJISPHBIH
00BEM, yIIIepOHBIN CKeNeT, GYHKINOHATIBHAS TPYIIa, PagIuKal, CTpyKTypHbIE (GOpMyIbl (pa3BEPHYTHIE,
COKpaIllEHHbIE, CKEJIETHBIE), U30MEPUs CTPYKTYpHast U IPOCTPAHCTBEHHAs (FeOMETpUYecKas, ONTUYECKast),
U30MEpbl, FOMOJIOTUYECKUH Psijl, TOMOJIOTH, YIIIEBOA0PO/Ibl, KUCIOPO/I- U a30TCOEepKaLe OPraHNueCcKue
COCIMHEHUSI, MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISPHBIE COCAMHEHUS; TEOPHH,
3aKoHbl (mepuonuyeckuil 3akoH J[. M. MenneneeBa, Teopusi CTpOEHUsI OpraHMYEcKUX BemecTB A. M.
BytnepoBa, 3akOH COXpaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILEHUS SHEPrUU IpH
XUMHUYECKHX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeKalue B OCHOBE TOHUMAHUS MPUYHMHHOCTU M CHCTEMHOCTH XMMUYECKHX SIBICHUI; MMPEICTaBICHUS O
MeXaHM3MaX XHUMHUYECKHX PEaKIHid, TEPMOJMHAMHYECKHMX W KHHETHYECKHUX 3aKOHOMEPHOCTIX HX
HPOTEKaHUs, O B3aMMHOM BIIUSTHUM aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBIH
a¢dextsl, opuentanTsl | u |l pona); dhakronornueckre cCBeIeHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€3011aCHOM HCITOJIb30BAaHUH BAKHEHIIINX OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUIECKOH ESATETbHOCTH
YeNoBeKa, OOIMX HAYYHBIX MPHHIMIAX XUMHUYECKOTO TIPOM3BOJACTBA (HAa TNpHUMEpEe MPOM3BOJICTBA
MeTaHoJIa, epepaboTKu HePTH);

c(OPMHPOBAHHOCTh YMEHHI: BBISABIATh XapaKTE€pHblE NPU3HAKM MOHATHH, yCTaHABIUBaThb MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPH OMUCAHWU COCTaBa, CTPOCHUS M CBOMCTB
OpPraHNYECKHUX COETHHEHU;

c(OPMHPOBAHHOCTH YMEHHIA:

UCMOJIb30BaTh XUMHUYECKYI0O CHMBOJHMKY JJISI COCTaBJICHUS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKHX BELIECTB;

COCTaBIIATh YPaBHEHUS XHMHYECKHX PEaKIHWid W PAaCKPBhIBaTh WX CYIIHOCTH: OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIMI OCPECTBOM COCTABICHUS SJIEKTPOHHOIO OanaHca STHX peakiuil, peakiuuit
MOHHOT0 OOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3TOTABJIMBATh MOJIEITH MOJIEKYJ OPTaHWYECKHX BEUIECTB IS MIUTIOCTPAIMU WX XHUMHUYECKOTO H

IPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATH TPUHAJICIKHOCTh U3YYCHHBIX OPTAaHUYECKUX BEIIECTB
M0 WX COCTaBy U CTPOCHHIO K OMPEISIEHHOMY KIIACCY/TPYyIIie COCIWHEHUH, 1aBaTh UM HA3BaHUS II0
cucreMatnueckor HomeHkinarype (IUPAC) um npuBOAWTH TpHBHAIBHBIC Ha3BaHUS IS OTICIBHBIX
IpeJIcTaBUTeNIel OpraHMueCKUX BEIIeCTB (ITHIICH, alleTUIICH, TOIYOJI, TITUIEPHUH, STHICHTIIUKOIb, (DEHOI,
dopmanbaerun, ameTanbaeTuid, AaleToH, MypaBbUHAs KHCJIOTa, YKCyCHasi KHCIIOTa, CTE€apHHOBas,
OJICMHOBAsI, TAJIBMUTUHOBAS KHCIIOTHI, TJIUIUH, ATAHWH, MaJIbT03a, QPYKTO3a, aHWJINH, JUBHHUI, U30TIPECH,
XJIOPOTIPEH, CTUPOJI U APYTHE);

c(OpMUPOBAHHOCTh YMEHUS OINPEAEATh BUJ XMMHUYECKON CBSI3U B OPraHUYECKUX COEIUHEHUSX
(xoBaJIeHTHas! U UOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OpPMUPOBAHHOCTh YMEHUS MIPUMEHSTH MOJIOKEHUS TCOPHH CTPOCHHS OPTraHMYECKHUX BEIIECTB A.
M. BytnepoBa ist 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHIl XapaKTepu30BaTh COCTaB, CTpPOEHHUE, (U3HUECKHEe M XUMHYECKHE
CBOMCTBA THUNHUYHBIX [PEACTABUTENCH pPA3MMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AaJIKAHOB,
[IUKJIOAIKAHOB, AJIKEHOB, AJIKAJUCHOB, AJIKHHOB, apOMATUYECKUX YTIEBOAOPOOB, CIIUPTOB, AJIbJCTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CJIOXKHBIX 3()HUPOB, KUPOB, HUTPOCOCIUHECHUN W aMHHOB,
AMUHOKHCIIOT, OEJIKOB, YTJIEBOAOB (MOHO-, M- U MOJMCAXAPUIOB), WITIOCTPUPOBATH FTEHETUUECKYIO CBS3b
MEXy HUMH YPaBHEHHSIMH COOTBETCTBYIOUIMX XMMHYECKHX PEAKIMI C UCMOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHUPOBAHHOCTh YMEHUS TIOJATBEPXKIATh HAa KOHKPETHBIX IMPHMEpax XapaKTep 3aBUCUMOCTU
PEaKIIMOHHOMN CTIOCOOHOCTH OPTaHUYECKUX COSTMHEHUH OT KPaTHOCTHU M TUTIA KOBAJIGHTHOM CBS3H (G- U -
CBSI3H), B3AUMHOT'O BJIHSIHHSI aTOMOB U TPYTI aTOMOB B MOJIEKYJax;

c()OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKH YTJIEBOJAOPOTHOTO CHIPhS (HEPTH,
NPUPOJIHBIA Ta3, Yrojb), CIHOCOOBI €ro TmepepadOTKH ¥ MPAKTUICCKOE MPHUMEHEHHE IPOTYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHWUN O €CTECTBEHHO-HAyYHBIX METOJaX MO3HAHUSA —
HAOJIOJICHUN, HM3MEPEHUH, MOJICIIMPOBAHHUH, JKCIIEPUMEHTE (peaThbHOM W MBICICHHOM) W YMEHUS
MPUMEHSITH 9TH 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIC OMEpAllMUd MBICITUTEILHON AEATeIbHOCTH —
aHaJIU3 ¥ CUHTE3, CpaBHEHHUE, 00001IIeHIe, CHCTEMAaTH3aIMIO, BBISIBIICHHE TPUIMHHO-CIIEICTBEHHBIX CBS3EH
— JIJIS U3YYCHUS CBOMCTB BEIIECTB M XUMHUICCKUX PEAKITUH;

c(OPMHUPOBAHHOCTh YMEHHWH: BBIIBIATH B3aUMOCBS3b XHMHYECKUX 3HAHWA C TOHITHSIMH W
MPEJICTABICHUSIMA JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB Ui Oojee OCO3HAHHOTO MOHHMAaHUS
CYIITHOCTA MaTepUaIbHOrO €IMHCTBA MUpPA, UCIIOJIB30BATh CUCTEMHBIC 3HAHUS MO0 OPTraHMYECKONH XUMHUU

JU1s1 OOBSICHEHUSI M IPOTHO3UPOBAHUS SIBJICHHH, UMEIOIINX €CTeCTBEHHO-HAYYHYIO TIPUPOY;



c(OPMHPOBAHHOCTh YMEHUH: MPOBOAMTH PACUETHI MO0 XUMHUYECKUM (GOpMyIaM U ypaBHEHUSM
XUMHUYECKHX PEAKIMHA C HCIOJb30BaHHWEM (U3NYECKUX BEIMYMH (Macca, 0ObEM Ta30B, KOJIUYECTBO
BEILIECTBA), XApaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: PAcyYEThl IO HAXO0XKJIEHHIO
XMUMHUYECKON (POpMyJIbl BEIIECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMUYECKHX 3JIEMEHTOB, NIPOAYKTaM
CTOpaHusl, INIOTHOCTH Ia3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh yYMEHHWH: TPOTHO3MPOBATH, AHAIM3HPOBATh W OLEHUBATh C MO3UIMN
HKOJIOTHYECKOM OE30MacHOCTH TOCIEACTBUS OBITOBOW M NPOW3BOJACTBEHHON NESITEIHHOCTH 4YEIOBEKa,
CBSI3aHHOW ¢ InepepabOTKON BELIECTB, MCIOJIb30BATH IOJIyYEHHBIC 3HAHUS I NPUHATUS I'PAMOTHBIX
peleHui npobaeM B CUTyalMsX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHM: CaMOCTOSITEJIbHO IUJJAHUPOBAaTh U IMPOBOJAUTH XMUMHUYECKHN
HKCIEPUMEHT (TIOJyYEeHUE M H3YUYEHHE CBOMCTB OPraHWYECKUX BEIECTB, KAUECTBEHHbIE peaKLUu
YTJIEBOJOPOAOB PAa3IMYHBIX KJIACCOB M KHCIOPOICOAEP)KAIIUX OPraHUYECKUX BEUIECTB, PELICHHE
9KCHEPUMEHTAJIbHBIX 3aJad [0 PACHO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHHEM IpPaBHII
0e30macHOro OOpalieHusi ¢ BEHIECTBAMH M J1a0OpaTopHbIM 000pynoBaHHEM, (OpPMYyIMPOBATH LETb
UCCIICIOBAaHMS, TPEACTABIATh B pa3IMYHONW (QOpMe pe3ysibTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

COOITIOIATh TIPABMIIA SKOJIOTUYECKH 1IeTIECO00Pa3HOTO MOBEIEHHS B OBITY U TPYIOBOU IEATEILHOCTH
B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbsI, OKPYIKAIOIIEH IPUPOIHON CPEIIbl U TOCTHKEHUS €€ YyCTOMYMBOTO
pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JEWCTBHA HA JKHBBIE OPraHM3MBl OIPEIEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1/1K;

AHAIN3UPOBATH 11€J1€CO00Pa3HOCTh MPUMEHEHUSI OPTraHUYECKUX BELECTB B MPOMBILIUIEHHOCTH U B
OBITY C TOUKH 3pEHUS COOTHOIIEHUS PUCK-TIONb3a;

c(OPMHPOBAHHOCTh YMEHUI: OCYIIECTBIATH IeJIEHANPaBIEHHbIA OUCK XUMUYECKOH HH(pOopMauu
B pa3JIMYHbIX MCTOYHUKAX (Hay4yHas U yueOHO-HaydHas JUTepaTypa, CpeACTBa MAcCOBOM MH(OpMAINH,
WuTepHeT u Apyrue), KpUTUYECKH aHAJIM3UpPOBaTh XMMHUYECKYI0 MH(OpMaIHio, nepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOI 3a1aueil.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHalbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTAX W
MIO3HABAEMOCTH SIBJICHUI NIPUPOBI, O MECTE U 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ posin
B 00ecrieueHHH YCTOMYUBOTO Pa3BUTHS, B PEILICHUU ITPOOJIEM SKOJIOTHUECKON, SHEPT€THUECKOM 1 MUIIIEBOI
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, CO3JJaHMM HOBBIX MaTE€pPHAJIOB, HOBBIX MCTOYHHUKOB HHEPrHH, B

o0ecreueHn PalMOHAIBLHOTO TPHUPOONOIL30BaHMA, B (POPMHUPOBAHWM MHPOBO33PECHHS W 0OIIeH



KyJIbTYpbl YelOBeKa, a TaKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CUCTEMOM XMMMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOUIME MOHATHS —
XUMHYECKUH 3JIEMEHT, aToM, SIIPO aroMa, W30TOIbI, dJIEKTPOHHAs 000J0YKa aToma, S-, P-, 0-aToMHbIE
opOUTaI, OCHOBHOE W BO30YXJIEHHOE COCTOSHHMS aToMa, THMOpUAM3aIMs aTOMHBIX OpOWTaiei, WOH,
MOJIEKYyJla, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIILHOCTh, CTENEHb OKUCJICHUS, XHUMHYECKass CBS3b
(KoBaJIeHTHasl, NOHHAs, METAIMYECKAsi, BOAOPOIHAS), KpUCTAJUTMYECKAst peIETKa, XUMUYEeCcKasi peaKus,
pacTBOp, 3JEKTPOJUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTHYECKAsT JAUCCOLUALMS, CTENEHb IUCCOLMALINY,
BOJIOPOJIHBIA IOKa3aTellb, OKHUCIUTENb, BOCCTAHOBMTENb, TEIUIOBOW 3(Q(EKT XMMHUYECKOM peakluy,
CKOPOCTh XUMHUYECKON pEaKIH, XUMHUECKOE PAaBHOBECHUE; TEOPUU U 3aKOHBI (TEOPHS IIEKTPOITUTHYECKON
auccouranuu, nepuoguyeckuil 3axkoH J[.M. MeHnneneeBa, 3aKOH COXpPAaHEHHMS MAcCChl BEIIECTB, 3aKOH
COXPAHEHMs U IIPEBpAILEHUS SHEPTUH PU XUMUUECKUX PEaKIMsIX, 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB,
3aKOH JICMCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CHMBOJINYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
JeKallue B OCHOBE IMOHMMAHUS NMPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SBJICHUI; COBPEMEHHBIC
NPECTaBICHUS O CTPOCHHUHU BEIIECTBAa HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAIMOJICKYJIIPHOM YPOBHSIX;
OpPEACTAaBICHU O MEXaHU3MaX XUMHUYECKUX pPEaKIMi, TEePMOAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHs, 0 XUMHUYECKOM PaBHOBECHH, PAaCTBOPAaX M JIUCIEPCHBIX CUCTEMAX;
(aKTOIOTHUECKUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IIOJYyYEHUH M OE30MacCHOM HCIIOJIb30BAaHUH
BOXKHEHIINX HEOPTaHMUECKUX BEIIECTB B OBITY M MPAKTUIECKOH AEATEIBHOCTH YeJIOBEKa, OOIINX HAYIHBIX
HPUHIUIIAX XUMHUECKOTO MTPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHH: BBISBIIATh XapaKTEpHblE NPU3HAKU TMOHATHH, YCTaHaBIMBAaTh HUX
B3aMMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE MMOHSTHS TPH ONMMCAHNH HEOPTaHWMYECKHX BEIIECTB U UX
IIPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHHUSI HCIOJIb30BATH XMMUYECKYIO CUMBOJHKY JUIS COCTaBIeHUS (opmyil
BEIIIECTB U YpaBHEHUHM XUMUYECKUX peaklui, cucremarnyeckyto HomeHkinatypy (IUPAC) u TpuBuanbHble
Ha3BaHU OT/IEIBHBIX BEIECTB;

Cc(OPMHUPOBAHHOCTh YMEHHS OINPENCIITh BAJICHTHOCTh W CTENEHb OKHCICHHS XHMHYECKUX
9JIEMEHTOB B COEIMHEHUX, BUJ] XMMUYECKOH CBs3U (KOBAJIEHTHAsI, HOHHAS, METaJUIMYeCKas, BOJOPOIHAA),
THUI KPUCTAJUIMYECKON PEIIETKHM KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCIMOCTh CBOWMCTB BEIIIECTB OT BUA XUMUIECKON CBSI3U
U THIA KPUCTAUTMYECKOW PEmETKH, OOMEHHBIH M JIOHOPHO-AKIENTOPHBIH MeXaHH3MBbI 00pa30BaHUs
KOBQJICHTHOH CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCH(PHUIMPOBATh: HEOPraHMYECKUE BEIIECTBA MO HMX COCTaBy,
XUMHYECKHE PEaKIy 10 Pa3InYHBIM MPU3HAKaM (YHCITy U COCTABY PEarHpyIOIINX BEIIECTB, TEIUIOBOMY

3¢ dexTy peaknu, 3MEHEHHUIO CTETIEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTH, YYaCTHUIO KaTaau3aropa u



JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHMSI M KPUTEPHH IS KiIacCU(PHUKAIINY H3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS PACKpbIBaTh CMBICH mepuoaundeckoro 3akoHa JI. M. MennaeneeBa u
JIEMOHCTPHPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh OJIIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHUYECKHUX 3JIEMEHTOB IepBOro—4eTBépTOoro nepuonos llepuommyeckon cucremsl [[.1. Menneneesa,
UCTIONB3Ysl MOHATHUS «IHEPIeTUUYCCKUE YPOBHM», «IHEPrEeTHUCCKUE IMOAYPOBHH», «S-, P-, d-aTOMHbIE
opOuTamm», «OCHOBHOE M BO30YKICHHOEC DJHEPreTUYCCKUE COCTOSHHS aroMay; OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCAMHEHUI 110 IEpUoAaM U rpyninam
ITepuonuueckont cucremsl 1. . MenneneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHUSI X IIEKTPOHHBIX 000JIOUECK;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBa
BEILIECTB  PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHUE T'€HETHUYECKOM CBSI3U  MEXIY
HEOPraHWYECKUMH BEMIECTBAMU C IOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUN
MOCPEACTBOM COCTAaBJICHHS 3JIEKTPOHHOTO OallaHCca STUX PEakiuil; peakluuid HOHHOrO OOMEHa MyTEM
COCTABJICHUS MX IIOJHBIX M COKpPAIEHHBIX HMOHHBIX YPAaBHEHMI; peaklui THUAPOJIN3a; peaKuui
KOMILJIEKCOO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA );

c(hOpMUPOBAHHOCTh YMEHHsI OOBSCHATH 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMHUYECKHX PEaKIHil C
YYETOM HX IHEPIeTHUYECKUX XAPAKTEPUCTHUK, XAPAKTEP M3MEHEHUS CKOPOCTH XMMHMUYECKOW PEAKLHUU B
3aBUCHUMOCTH OT Pa3NUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHs] XUMUYECKOTO PaBHOBECHUS IOJ
BIIMSIHUEM BHEITHUX Bo3aewcTBuil (mpunnum Jle [larense);

c(hOpMUPOBAHHOCTh yMEHHUSI XapaKTepU30BaTh XUMHUYECKHUE PEAKIMH, JIekKAIIMe B OCHOBE
MPOMBIIIICHHOTO TOJYYeHHUSI CEPHOM KHUCIOTHI, aMMHUaka, oOIue HayyHble MPUHIUIB XUMHYECKHX
MPOU3BO/JICTB; IEIECO0OPA3ZHOCTH MPUMEHEHHSI HEOPTAHUUECKHUX BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOILLICHHS] PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTH BIIAJICHUSI CUCTEMOU 3HAHUI O METOJIaX HAYYHOTO IMO3HAHUS SIBJICHUH PUPOIBI
— HaOIoIeHNe, U3MEPEHHEe, MOICTTUPOBAaHNE, IKCIIEPUMEHT (PEeaTbHBI U MBICIICHHBIH ), UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, YMEHHUS IPUMEHSTh 3TH 3HAHUSA IIPU IKCIEPUMEHTAIIBHOM MCCIIE0BAaHNUU BELIECTB
U Ui OOBSICHEHUS XUMUYECKUX SIBICHUU, UMEIOIHUX MECTO B MPHUPOJE, MPAKTHUYECKON NEITeTbHOCTH
YeJI0OBEKA U B ITIOBCEIHECBHOM KH3HMU,

c(OPMHUPOBAHHOCTh YMEHHsS BBISBISITH B3aMMOCBS3b XUMHYECKMX 3HAHUNA C TIOHATUAMU H
MPEJICTABICHUSIMA JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB Ui Oojee OCO3HAHHOTO MOHHMAHUS

MaTCpHUAIIBHOTO €AWHCTBA MHUPA,



c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUETHI: C MCIOJIH30BAHUEM TMOHSATHH «MaccoBasi OJIS
BEIIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHIICHTPAIIHS); MAaCChl BEIIECTBA UM 00BhEMA ra3za 1Mo M3BECTHOMY
KOJIMYECTBY BEILECTBAa, Macce WM 00BEMY OJHOIO M3 YYacCTBYIOIIMX B PEAKIMHU BEUIECTB; TEIJIOBOIO
a¢ddexTa peakuuu; 3HAYEHUS BOJOPOTHOTO IOKA3aTessl PAacTBOPOB KHUCIOT M INEJNOYEH C M3BECTHOM
CTETIEHBIO TUCCOIMANNU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIUH, €CIH OJHO U3
HCXOJHBIX BEIIECTB JAHO B BUJE PACTBOPA C ONPEICIEHHON MACCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA
WIN aHO B U30BITKE (MMEET MPUMECH ); O BBIX0/1a POIYKTa PEaKINK; 00bEMHBIX OTHOLUICHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIbHO IUIAHUPOBATh M  IMPOBOJUTH XUMHUYECKHIA
9KCIIEPUMEHT (IIPOBEJICHUE peaklMUii HOHHOIO OOMEHa, MOJITBEP)KIECHUE KayeCTBEHHOIO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPECIICHUE CPEAbl PACTBOPOB BEUIECTB C MOMOIIBI0 HHIUKATOPOB, U3yUEHUE
BIIMSIHUSI PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM PEAKIIMHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
o TemMam «MeTaibs» u «Hemetanmiby) ¢ cobtoieHrneM npaBui 0e30MmacHOro 0OpalleHus ¢ BelecTBaMu
u JabopaTopHbIM 00OpyAOBaHUEM, (HOPMYIHPOBATh IENb HCCIEAOBAaHUSA, MPEACTABIATh B PA3IUYHOU
dbopme pe3yabTaThl SKCIIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c()OPMHUPOBAHHOCTh YMEHHI: COOJIOATh MpaBWIa TIOJH30BAaHUS XUMHUYECKOW TIOCYIOH W
71a00paTOpHBIM 00OpYIOBAaHUEM, OOpAIleHHs] C BEUIECTBAMH B COOTBETCTBHHM C HHCTPYKLHUSAMHU IO
BBITMIOJTHEHUIO TAOOPATOPHBIX XMMHUECKUX OMBITOB, SKOJIOTHUECKH 11€JIeCO00pa3HOro MOBEICHNUS B OBITY U
TPYZIOBOM NEATEILHOCTH B LIENSAX COXPAHEHHS CBOETO 3JI0POBBS, OKPYKAIOIIEH MPUPOIHON Cpeasl U
JTOCTIDKCHHST €€ YCTOMYMBOTO DPAa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHYECKOTO JIEUCTBHUS Ha J>KHUBBIE
OpraHU3MbI ONIPENENEHHBIX HEOPTaHUUECKUX BEIIECTB, MOHMMas cMbich nokazarens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYIIECTBIATH IIeJIEHANIPABICHHBIN MOUCK XUMUYECKON MHPOpMAIHH
B Pa3JIMYHBIX UCTOYHHUKAX (HaydyHas W yuyeOHO-Hay4dHas JUTEparypa, CpeCTBa MacCOBOW MH(POPMAIINH,
HutepHer u apyrue), KpUTHYECKH aHATU3UPOBATh XMMHUUYECKYIO HMH(pOpMaIuio, repepadarbiBaTh €€ u

HCIIOJIb30BaTh B COOTBETCTBUHM C IMOCTAaBJICHHOM y‘Ie6H0ﬁ 3aJadyen.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounuectBo yacos JJIeKTPOHHBIE
Ne = HaumeHoBaHue
(uu¢posbie)
n/  pa3ienaoB H TeM Becer  Kourpoabn = IIpakTudeck
o0pa3oBaTe/ibHbIE
1| nmporpaMmMsbl 0 ble padoThbI ue padoThbl
pecypcsl

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH




[Ipenmer
OpraHNu4ecKou
xumuu. Teopust
11 CTpOEHUs
OpraHUYECKUX
coenuHeHu A. M.

bytneposa

Hroro no pazgeny

https://resh.edu.ru/subject/2
9/10 bubimoreka ITOK

Pazpen 2. YrieBoaopoabl

IIpenensvHbie
YIJIEBOLOPOIBI —
2.1

aJIKaHbI,

OHMKJIOAJIKaHbI

https://resh.edu.ru/subject/2
9/10 bubimoreka ITOK

Henpenenshubie

YTIEBOIOPOIBIL:
2.2 aJIKEHBI,

QKA IUCHBI,

QITKUHBI
Apomarndeckue
2.3 YTJIEBOJIOPOIBI

(apensr)

14

https://resh.edu.ru/subject/2
9/10 bubmuoreka LIOK

https://resh.edu.ru/subject/2
9/10 bubmmoteka LIOK

[IpupoaHbie

NCTOYHHUKHU
2.4
yTJIEBOIOPOJIOB H

ux nepepadoTka

”E l"anorennpon3BoiH
' bI€ YIJIEBOJIOPOJIOB

https://resh.edu.ru/subject/2
9/10/ Bubmuoreka ITOK

https://resh.edu.ru/subject/2
9/10 bubnmoreka ILIOK

Hroro no pazgeny

35

Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeIuHEeHUs

3.1 Cnuptsl. denon

11

https://resh.edu.ru/subject/2
9/10/ bubauoreka IJOK
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KapOonumnbHbie
COCIMHEHUS:
QIIbJICTU/IBI U

3.2 KETOHBI.
Kap6oHoBeie
KHUCIOTHI. CIIOKHBIC

a¢upsl. Kupbr

3.3 VriaeBoasl

Hroro no pazgeny

21

41

https://resh.edu.ru/subject/2
9/10 bubimoreka ITOK

https://resh.edu.ru/subject/2
9/10 bubmuoreka LIOK

Pasnen 4. A3oTcoaep:kaiue oprax

HYCCKHE COCANHCHUSA

AMUHBL. ]
https://resh.edu.ru/subject/2
4.1 AMUHOKHCIIOTHI. 12 1
9/10/ bubmuoreka IIOK
benku
Wtoro no pazneny 12

Pa3zaea S. BbicokomoJieKky/JIsIpHbIE COeINHEHUSA

Bricokomonexynsip

https://resh.edu.ru/subject/2

5.1 6
HBIE COEINHEHUS 9/10/ Bubmuoreka IIOK
Hroro no pazneny 6
OBIIEE KOJIMYECTBO
YACOB I10 102 3

I[TPOT'PAMME



https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

N HaumenoBan @ KoiaudecTBo 4acoB
i He pas3aesioB U JuaexkTpoHHbIe (HU(PpOBbHIE)
n/ Bcer KoHTpoJibH IIpakTHYeck
TeM o0pa3oBaTe/ibHbIE PeCYPChI
I 0 ble padoThbI ue padoThbl
NPOrpamMmMbl
Paznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue
aToMa.
[Tepuoanuecku
M 3aKOH U
11 [Meproanvecka 9 https://resh.edu.ru/subject/29/
' s cUCTEeMa 11 bu6mmoreka [IOK
XUMHYECKUX
371eMEHTOB /.
u.
MenaeneeBa
Crpoenue
BEIIIECTBA. https://resh.edu.ru/subject/29/
1.2 11 1
MHoroo6pa3ue 11/ bubaunoreka IJOK
BEIIECTB
XUMUYECKUE https://resh.edu.ru/subject/29/
1.3 19 1 3
peakuumn 11/ bubaunoreka IJOK
Hroro no pazneny 39
Pasnen 2. Heoprannueckas xumusi
https://resh.edu.ru/subject/29/
2.1 Hemeramnsr 31 1 3
11/ bubaunoreka IJOK
https://resh.edu.ru/subject/29/
2.2 MerTanasl 23 1 2
11/ bubnunoreka IIOK
Uroro mo pazneny 54

Pasznen 3. XumMud 4 JKU3HL

MeTtonasl
3.1

IIO3HAaHUA B

https://resh.edu.ru/subject/29/
11/ bubaunoreka [JOK



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

XUMHHU. XUMUS

" XKU3Hb

Uroro no pazneny 9

OBILEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102 4 8

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1Sd YYEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun B.B.; non
penakuueii Jlynuna B.B., O01iecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «IPODAY;

» Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [lpo3nos A.A., Jlyaun B.B.; mox penakiueit
Jlynuna B.B., O0miecTBO ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «[IPODAY;

METOIUYECKHUE MATEPHAJIbI U1 YUUTEJIA
Xumus. YrayOnennslit yposenb. 11 kinace. MeToauueckoe nmocobue

Jlunus YMK B. B. Jlyauna. Xumus (10-11) (V)

[Toypounsie pa3paboTku mo xumun 10 kmacc M Bako,2008

Xumus.Iloypounsle miansl. 11 knace.ABT.-coct.Jlenncosa B.I'.-Bonrorpan. Yuurens,2009

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru
http://experiment.edu.ru

https://resh.edu.ru/




