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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o XuMHM Ha YPOBHE CpEJIHEr0 00IIero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa or 29.12.2012 No 273-®3 «OO06 obpa3oBaHuu B
Poccuiickoii ®Deneparun», TpeOOBaHMM K pe3ysbTaTaM OCBOCHUSA (deaepabHOM
oOpaszoBarenbHON  mporpaMMbl  cpeaHero  obmiero  obpazoBanusa(@OIl  COO),
IpeACTaBICHHbIX B @DenepasbHOM TOCYIapCTBEHHOM O0Opa30BaTEIbHOM CTaHOapTe
COO, c yuérom Konuenuuu mnpenofaBaHus Y4eOHOro ImpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX Opranuzanusax Poccuiickoit ®enepaiuu, pealn3ylOUMX OCHOBHBIC
oOpa3oBareyibHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoir ®@enepaunu Ha nepuon o 2025 roma» (PacnopsbkeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XVMHSI Ha ypOBHE YIITyOJIEHHOTO WM3YYEHHUs 3aHUMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAY4YHOro oOpa3oBanus ywamuxcs 10—11 kimaccos. M3yuenue npeamera,
peanusyemMoe B YCIOBUSAX TU(PPEepeHIMPOBaHHOTIO, TPOYHIBHOIO 00y4eHUs, MPU3BAHO
oOecnieunTh 00111€00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIA aIallTallud UX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HU B
COIIMYME, a TAKXKe JJIsl MPOJOJIKEHHsI OOyYEHHsI B OpraHU3alMsIX MpodhecCHOHAIBHOIO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISETCS OJHOM U3 MPUOPUTETHBIX TUCHUIIINH.

B mporpamme no XxuMuu HazHayeHUE NMpeaMeTa « XUMHsD MOJydaeT MNOApPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM C OCHOBomosararommmu nojoxenusmu @I'OC COO
0 B3aUMOOOYCIIOBICHHOCTH LIEJIEH, COIepKaHUsI, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI
K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBHUAETENHCTBOM TOMY SIBISIIOTCS CIIEAYIOIIUE
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUHU (QYHKITUU:

d MH(POPMALIMOHHO-METOUYECKas, pealn3alus KOTOpoill  obecrieuynBaeT
NOJIy4YeHUE TPEJICTABICHUS O LEJAX, COJAEp)KaHWM, OOIlel cTpaTreruu OOy4YeHHs,
BOCIIUTAHUSA U PA3BUTHUS O0Y4AIOUIMXCSA CPEACTBAMU MPEAMETA, U3Yy4aeMOIro B paMKax
KOHKPETHOTO Npoduis;

o OpraHU3alMOHHO-TIJIAHUPYIOIAs, KOTOpas MpeyCMaTPUBAET ONpEIeIICHUE:
OPUHIMIIOB ~ CTPYKTYpPUPOBAaHUS W  MOCIHEAOBATEIIbBHOCTH  M3YYEHHS  Y4EOHOro
Marepuaia, KOJMYECTBEHHBIX W KAayeCTBEHHBIX €ro XapaKTEPUCTHK; IMOJXOJ0B K
(GOpMHPOBAHUIO COAEPKATETLHONM OCHOBBI KOHTPOJIE M OLIGHKH 00pa3oBaTesIbHbBIX
JOCTHKEHUM O00ydJarommxcsi B paMKax MTOTOBOHM arrectanud B ¢GopMe €IUHOTO
roCyJ1IapCTBEHHOTO K3aMEHa M0 XUMHH.

[Iporpamma a1t yriryOJIEHHOTO U3YUCHUST XUMUH:
O yCTaHaBJIMBAECT WHBAPUAHTHOE TMPEIMETHOE COJIepKaHue, 00s3aTeaIbHOe

JUIS U3YYeHHs] B paMKaxX OTAEIbHBIX MPOQuUiIel, mpeaycMaTpuBaeT paclpeleieHue u
CTPYKTYpPUPOBAHHUE €T0 IO KJIaccaM, OCHOBHBIM COJIEPKATEJIbHBIM JIMHUAM/pa3zesiaMm
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Kypca,
a JTa€T MpUMEpPHOE pachpeeleHue yueOHOro BpeMeHH, peKOMEHIyEMOTO  J1JIs
W3YUYCHHUSI OTJICIIbHBIX TEM;

O npejJiaraeT  MPUMEPHYIO  TOCIEI0BATEIIbHOCTh  HM3Y4YeHUs  y4eOHOro
Marepuaia C y4Y€TOM JIOTMKA TIOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX U
MEXXIPEAMETHBIX CBA3EH;

a JTA€T METOJIMYECKYI0 MHTEPIpPETALMIO 1eNIe U 3a/lady U3y4YeHHs MpeaMera
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CPEIIHETO
o01iero o0pa3zoBaHusl, COAECPKATEIBHOW XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero 0O0pa30BaHMS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIBHBIX JEUCTBUM OOydYaromIerocss IO OCBOCHHUIO COJEp KaHUs
npeaMera.

[To BceM Ha3BaHHBIM IMO3HWIMSIM B TPOTPaMME 110 XHMHH MPEAYCMOTpPEHA
MIPEEMCTBEHHOCTh C O0yUY€HHEeM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
3a mpenenamMy YCTaHOBJICHHOW MPOTPaMMON MO XMMHUU 00513aTeNIbHOM (MHBapUaHTHOMN)
COCTABJISIONIEH CoAepKaHus Y4eOHOro mpenMera «XUMHs» OCTa€TCs BO3MOXKHOCTD
BHIOOpA €ro BapUaTUBHOM COCTaBIAIONIEH, KOTOpas JOJDKHA OMNpENeNsaThcs B
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOTO MPOQuUiIs 00yueHHUS.

B cootBercTBUM ¢ KOoHUENTYabHBIMU TTOJ0kKEHUSIMU PI'OC COO 0 Ha3zHaueHUU
npeaMeToB 0a30BOro W yriayoJEHHOTO ypoBHEH B cucreme auddepeHIInpOBaHHOTO
0o0y4eHHsI Ha YPOBHE CpPEIHEro 0011ero o0pa3oBaHus XUMHUSI HAa YPOBHE YIIIYOJIEHHOTO
M3Y4YEHUs] HAIpaBJICH Ha peaM3alUi0 MPEEMCTBEHHOCTH C MOCIEIYIOIIUM 3Tarom
MOJIYYCHUS] XMMHUYECKOro oOpa3oBaHMs B paMKaX M3YYECHHS  CIEIHAIbHBIX
€CTECTBEHHO-HAYYHBIX M XUMHUYCCKUX TUCIUIUIMH B BYy3aX M OpPraHU3AIUSIX CPEIHETO
npodeccHoHaIbHOTO oOpa3oBaHusA. B 3Toil CBSI3M HM3ydeHHE TIpeaMeTa «XHUMHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa PACIIUPEHHUE U YIiIyOJICHHE TEOPETUUECKON M
MPAKTUYECKON TIOJTOTOBKM OOYYarOIIMXCsA, BBIOPABIINX OMPEACTIEHHBIA TPOPHIIb
0o0y4yeHusi, B TOM 4YHCJI€ C MEPCHEKTHUBON MOCIEAYIOMIETO IMOIYyUYECHHUS XUMHUYECKOTO
oOpa3oBaHusi B opraHuzarusx npodeccruoHaabHOTO oOpaszoBanms. Hapsimy ¢ sTuMm, B
ceere TpeboBaHuit ®I'OC COO k miIaHupyeMbIM pe3yJibTaTaM OCBOEHHS (eaepaabHOiM
00pa3oBaTenbHON MPOTPAMMBI CPEIHETO OO0IIero 0Opa3oBaHUS HM3yUYCHHE IPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKXKE Ha pelIeHHE 3a7ad BOCIUTAHUS U COLMAIBHOTO
pa3BuTHs 0oOydJaronuxcs, Ha (GopMUpOBaHHE y HUX OOIIEMHTEIUICKTYalbHBIX YMEHUH,
YMEHUHN palMoHAIM3aIuU y4eOHOTO TpyJa U OOOOMIEHHBIX CIIOCOOOB NEATETHLHOCTH,
UMEIOIINX MEXIUCIMIUIMHAPHBIN, HaIPEAMETHBINA XapaKTep.

CocTaBisOmUMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3yYCHHUS
ABIIAIOTCS  yrIIyON€HHbIEe Kypchl — «Opranuueckas xumus» u «OOwmwas u
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Heopranuyeckas xumus». [Ipu ompeneiseHuH MOIXOJOB K OTOOPY M CTPYKTYpHOM
OpraHu3allMK COJIEPKAHUSL ITUX KYypCOB B MPOTpaMMe MO XMMHUHU 32 OCHOBY IPHUHSTHI
nosoxkeHuss ®I'OC COO o paznauuusax 6a30BOro M yriayOnIEHHOTO YpOBHEH M3y4YeHUS
peaIMeTa.

OcHoBy coxaepxaHusi KypcoB «Opranuueckas xumus» ©u  «OOmas u
HEOpraHWYeCcKass XUMHUSD» COCTABJISET COBOKYMHOCTb MPEAMETHBIX 3HAHUN M yMEHHH,
OTHOCSIIIUXCS K 0a30BOMY YPOBHIO HM3y4YeHHUS MpeaMeTa. JTa cHCTeMa 3HaHUH
MOJIy4aeT ONpeeIEHHOE TEOPETUUYECKOE JIOTIOJHEHUE, TO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO Ooyblmuii 00BEM (HAaKTONOTMUYECKOTO MaTepuaia. lak, Ha
yrayOnEéHHOM YpPOBHE U3YYEHHS NpeaMera oOecreueHa BO3MOXXHOCTh 3HAYUTEIBHOIO
yBenu4yeHUs: 00bEMa 3HAHUNH O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAX MX COCAMHEHUU
Ha OCHOBE pACIIUPEHUs M YIIyOJeHHs NPEACTaBICHUA O CTPOCHHM BEIIECTBA,
XMMHYECKON CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsS PEAKIMM, paccMaTpUBAaEMBIX C
TOUYKH 3PEHHUS] XUMUYECKOW KUHETHKH U TEPMOAMHAMHKH. V3yueHue mepuoamdeckoro
3akoHa u llepuonuyeckoil CcUCTEMBI XHMHUYECKHUX JJEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX TMPEACTABICHUAX O CTPOCHHUU aroMma.
XuMuyeckasi CBsI3b OOBSACHSAETCS ¢ TOUKHM 3PEHMsI SJHEPreTUYECKUX U3MEHEHUN npu eé
00pa30BaHMM W Pa3pPYyLICHHH, a TAKKE C TOYKUA 3PEHUS MEXaHU3MOB €€ 00pa3OBaHMS.
W3ydyeHne TUNOB peakuuid JOMoyiHseTca (OpMHpPOBAHMEM MPEACTABICHUN 00
ANEKTPOXMMUYECKHUX MPOILIECCaX M AJIEKTPOJU3€E pacIIaBOB UM PAcTBOPOB BellecTB. B
Kypce OpraHM4eckol XHMHUU T@pU PACCMOTPEHHUU PEAKUMOHHOM CIIOCOOHOCTH
COEIMHEHHMI ynenserca oco00oe BHMMAaHHE BOIpOcaM 00 ANEKTPOHHBIX 3¢ dexTax, o
B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIUH.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMHUHU YriayOJIEHHOTrO
YPOBHSI M3Y4YEHUS NJIsi KJIAcCOB ompenenéHHoro npoduis (TJaBHbIM 00pa3oM Ha X
CTPYKTYpY M XapakTep JOMOJHECHHH K OOINeH CcHCTeMe TpPEeJIMETHBIX 3HAHHUK)
OKa3bIBAIOT BJIMSHHUE CMEXHBIC MpPEAMETh. Tak, HalpuMmep, B COACpKaHUM IMpeaMeTa
JUISL  KJIACCOB  XUMUKO-(U3M4eckoro mpoduiis Oonbiioe 3HauYeHHEe OyAayT HWMETh
AJIEMEHTHI y4eOHOTo MaTepuana no oomen xumuu. [Ipu n3ydennu npeamera B JaHHOM
Cily4ae akIeHT OyJeT CAellaH Ha OOITHOCTh METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U
TEOpUI B XUMHUU U B (PU3MKE: aTOMHO-MOJICKYJISIpHAsi TeOpHs (MOJEKyIsIpHas TEOPHUS B
¢usnke), 3aKOHBI COXpPAHEHHs] MacChl M JHEPrHMM, 3aKOHbl TEPMOJUHAMHKH,
AIIEKTPOJIN3a, IPEICTABICHUS O CTPOSHUHU BEILIECTB U JPYToe.

B 10 ke Bpems B cojaepKaHHMM MpeaMeTa I KJIacCOB XHMHUKO-OHOJIOTHYECKOIO
npodusst OOJIBIIKMKN yIeTbHBIA BeC OyJIeT UMETh OpraHndeckas XxuMmus. B aToMm ciydae
NPEAOCTaBISCTCS  BO3MOXKHOCTH I Oojiee  OOCTOSATENBHOTO  PAacCMOTPECHUS
XUMHYECKON OpTraHu3alMu KJICTKH KaK OMOJOTHMYECKON CHCTEMBbI, B COCTaB KOTOPOM
BXOJST, K MIPUMEPY, TAKUE CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIUTIUIbI, OCJIKH, YTJIEBOIbI,
HYKJICMHOBBIE KHUCIIOTBI W Jpyrue. Ilpm 3TOM 3HaHHMS O COCTaBe€ M CBOMCTBax
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IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY’KAT OCHOBOW  JUIS
U3YYEHUS CYIIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, TUIIEBAPEHUSI.

B muane ¢QopmupoBaHMS OCHOB HAy4HOIO  MHMPOBO33PEHMS, OCBOEHUS
oOIIIeHAYYHBIX METOJOB TMO3HAHUS W OMNbITA MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HAaHUW H3y4YeHHE ImpenMera «XHUMHA» Ha YrIyOJEHHOM YypOBHE OCHOBAaHO  Ha
MEXMPEAMETHBIX CBS3AX C YUeOHBIMU MPEAMETAMHU, BXOAAIIUMHU B COCTaB MPEAMETHBIX
obOnacrell «EcTecTBEHHO-HayuyHblE NpeaMEThD», «MaremaTuka W WHPOPMaTUKa» U
«Pycckuil s13bIK U JINTEPATYPAy.

[Ipu uzydyeHun yueOHOro npeaMera « XuMus» Ha yriayOJaEHHOM YpOBHE TakxkKe, Kak
Ha YPOBHE OCHOBHOI'O U CPEIHEr0 0011ero oopazoBanus (Ha 6a30BOM YpOBHE), 3aj1aueit
NEPBOCTENEHHON 3HAYUMOCTH SIBISiETCS (OPMHpPOBAHHE OCHOB HAyKH XHUMHUHU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUYECKOW JAESITENbHOCTH 4YeJIOBEKa U
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. Penienue 3Toi 3aaun Ha yriiyO0JIEHHOM
YPOBHE U3y4YE€HUS MPEAMETA MPEIIONAraeT peau3aluio TaKUX Leel, Kak:

d (GopMupOBaHHE TPEACTABICHUH: O MAaTEpUAIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBIICHUH MPHUPOABI, O MECTe XMMHH B CHCTEME
€CTECTBEHHbIX HayK M €€ Beaylled poiau B OOECHEUEHUH YCTOMYMBOIO pPAa3BUTHUS
YeJIOBEUYECTBA: B PEIICHUU MPOOJEM 3KOJOTUYECKOW, IHEPreTUYECKOM U MUIIEBOM
0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3/aHWM HOBBIX MAaTEPHUAIOB, HOBBIX
UCTOYHUKOB JHEPruM, B OOECIEUEHHHM PAlUOHAJIBHOTO MPHUPOAOINOIb30BAHUSA, B
(dbopMUPOBaHUN MUPOBO33PEHUS M OOIIEH KyIbTYphl YEJIOBEKA, a TaKKe IKOJIOTHUECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON Cpeie;

O OCBOGHHE CHCTEMbl 3HAaHUM, JIEKAIIMX B OCHOBE XHMHYCCKOM
COCTaBIIAIONIEH €CTECTBEHHO-HAYyYHOW KapTHHBI MHUpa: (yHIaMEHTAIbHBIX TMOHSITHH,
3aKOHOB M TE€OPUM XMMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHHWM BEIIECTBA Ha
pa3HBIX YPOBHSX — AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAaJAMOJICKYJISIPHOM, O
TEPMOJMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peaKkIuii, 0 XMMUIECKOM PAaBHOBECHH, PAaCTBOpaX M JHUCIEPCHBIX CHCTeMaX, 00 oOmux
HaYYHBIX ITPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

O dbopmupoBaHue y oOyJarommuxcs OCO3HAHHOTO MTOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHHUU 11 OOBSICHEHUS KITFOUEBBIX HUJIEH
U TpoOJieM COBPEMEHHON XWMUH, s OOBSICHEHUS W IPOTHO3UPOBAHUS SIBICHUH,
UMEIOIUX eCTeCTBEHHO-HAYYHYIO TMPHUPONY; TPAMOTHOTO pEHICHUS Mpodsem,
CBSI3aHHBIX C XUMUEW, MPOTHO3UPOBAHMS, aHAIM3A U OLIEHKU C TTO3UIUNA KOJIOTUYECKOU
0€30MacHOCTH TOCJEACTBUI OBITOBOM M TMPOW3BOJICTBEHHOW MEATEILHOCTH YEIOBEKA,
CBSI3aHHOM ¢ XWUMHUYECKUM TPOU3BOJCTBOM, HCIOIB30BAaHUEM H TepepadOTKON
BEILIECTB;
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O yriyOJIeHue MPeACTaBICHUNA O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUIST TIPUOOpPETEeHHS yMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHCHUS
XMMHWYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON JAEATCIBHOCTA U
IIOBCEIHEBHOM KU3HU.

B mmaHe peanuzanmu NEPBOOYEPEOHBIX BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
GYHKIUN I1IeJJOCTHOM CHUCTEMBI CpeHero oOIIero oOpa3oBaHUS TMPU H3YUYECHUH
npeaMeTa «XUMHEs» Ha YIIyOJIEHHOM YPOBHE OCOOYI0 aKTyaJlbHOCTH MPHUOOPETAOT
TaKue ISJIH U 3aJa9H, KaK:

a BOCIIUTAaHUE YOCXKAEHHOCTH B TO3HABAEMOCTH SIBJICHHM MNPHUPOIBHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETUYECKUX W TPUKIATHBIX
UCCIIEIOBAaHUM B XUMHUHU, (OPMHUPOBAHHWE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

O pa3BUTHE MOTHBAIlMM K OOYYEHHI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSA OOIIEYEIOBEYECKUX
IICHHOCTEH;

d pa3BUTHE TO3HABATEIHLHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPUYECKHX
CrocoOHOCTe 00ywaromuxcsi, GOpMUPOBAHUE Yy HUX CO3HATEILHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 U HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO  YCHEHIHOMN
npodeccHoHanbHON M OOIIECTBEHHOMN JESITENIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0pPOBOM 00pa3e KU3HU;

O dbopMUpOBaHHE YMEHUW M HAaBBIKOB Pa3yMHOTO MPUPOIONOIb30BAHMUS,
pPa3BUTHUE HKOJOTUUECKON KYyJIbTYphl, TPUOOpPETEHHE OMbITa OOIIECTBEHHO-TIOIEC3HOM
DKOJIOTUYECKOUN NeATEITHHOCTH.

OO611ee 4KCclIoO YacoB, PEKOMEHOBAHHBIX ISl M3YUYEHUS XUMHUU Ha YTIyOJIeHHOM
ypoBHe, — 204 vacoB: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEZIEINIO).

COJEPXAHHUE OBYUYEHUS'

10 KJIACC TeopeTrnyeckne 0OCHOBBI OPraHHU4eCKOH XUMHH

[IpeameT W 3HaUYeHHE OPraHUYECKOW XMMHH, MPEICTaBICHHE O MHOrooOpa3suu
OPraHUYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOCHUE aTOMa YIiepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BasnenTHpIE BO3MOKHOCTH aroma yriepoaa. XUMHYECKas CBSI3b B OPraHUYECKHX
COCNMHEHMSIX. THUIBI TUOPUAM3AIMKM ATOMHBIX OpOuTaneil yriepoma. MexaHU3MBI

1
Kypcusom B JaHHOM TEKCTE BBIICTICHBI AJIEMEHTHI COACPKAaHUS YI4eOHOr0 MaTepuaia, KOTOPhIC U3y4aroTCs B
03HAKOMHTEITHLHOM IUIaHE U HE BKITIOYAIOTCS B COCTAaB MPEeAMETHBIX pe3ynbTatoB ocBoeHust OOIT COO.
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o0pa3oBaHMsi KOBAJCHTHOW CBsI3M (OOMEHHBIA W JTOHOPHO-AKIENTOPHBINA). THIIBI
NEepeKphIBaHUSI aTOMHBIX OpOuTaNei, 6- U m-cBsa3u. OauHapHas, JBOMHAS W TpOWHas
cBs3b. CIOCOOBI pa3phiBa CBs3ed B MOJIEKYJIax OpraHuyeckux BemiecTB. llonarue o
CBOOOHOM pajiuKaje, Hykieoduse 1 aIeKTpodue.

Teopust cTpoeHUs oprannveckux coequHeHnii A.M. BytinepoBa U cCOBpeMEHHBIE
NPEACTABICHUS O CTPYKTYypE MOJIEKYJ. 3HAY€HUE TEOPUH CTPOCHHUS OpPraHUYEeCKUX
coenMHeHU. MoleKkysipHble U CTPYKTypHbIe (Qopmyibl. CTpyKTypHbIE (HOPMYIIBI
pa3nuYHBIX BUAOB: pa3BEPHyTas, COKpall€HHas, cKeineTHad. W3omepus. Bunbl
U30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PGEKThl B MOJIEKYJax
OpPTaHMYECKUX COCANHEHUN (MHIYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBienne o KiIacCU(PUKAUUMU OpraHUYecKux BemiecTB. I[lonsTue 0
byHkuuoHanpHOM rpymme. ['omonorus. I'omosornueckue psapl. CuctemaTHdecKas
HOMeHKJIaTypa opranudeckux coeauHeHuii (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OTJEJIBHBIX MPEACTABUTENCH.

Ocobennoctu 51 KJ1accupuKanus OpPraHUYECKUX peaKkuuu.
OKHCITUTETPHOBOCCTAHOBUTEILHBIE PEAKI[MU B OPraHUYECKON XUMHUHU.

JKCNepUMeHTAJbHbIE METOAbI H3YUCHUS BELIeCTB U UX NMPeBpPaLleHHil

O3HakomiieHHE C OOpa3llaMd OPraHWYeCKHX BEIIECTB M MaTepuajaMud Ha HUX
OCHOBE, ONBITBI IO MPEBPALICHUIO OPraHUYECKHUX BEIIECTB MPU HATPEBAHUU
(mnaBneHue, OOYrJIWBaHME W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OPTaHUYECKUX BEIIECTB.

YriaeBoaopoabl

Anxanbl. ['oMonornyeckuid psii ajnkaHoB, oOmias ¢opmyia, HOMEHKIaTypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AlKaHOB, SP°-
rudpuan3aiys aTOMHBIX OpOUTaNeil yriepona, 6-cBsizb. Korgopmepwvi. Ouzndeckue
CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOMCTBAa AJIKAHOB: PEAKIMM  3aMEIICHUSA, HW30MEpHU3alNH,
JETHIPUPOBAHUS, NUKIM3AIMU, MHUPOJIN3a, KPEKWUHTa, TopeHus. [lpeocmasienHue o
MexaHuzme peakyuti paouKkaibHO20 3aMeueHUs.

Haxoxnenue B npupoge. CriocoObl MOTydYeHUS U TPUMEHEHHUE aJIKaHOB.

[uxnoankanel. O6mas Qopmyna, HoMeHKIaTypa W uzoMepusi. OcoOeHHOCTH
CTPOCHUS YW XMMHUYECKUX CBOMCTB MajbIX (LIMKJIONPONAaH, UUKIOOYTaH) M OOBIYHBIX
(IIMKJIOTIEHTaH, IUKIOTEKCaH) IMMKIoaTkaHoB. CrmocoObl TOMydYeHHUs] U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMojoruueckuit psjx ajkeHOB, oOmas QopMyna, HOMEHKIATypa.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AJIKCHOB, SP’-THOPHIM3ALIMS
aTOMHBIX opOuTaneu yriepoaa, 6- u m-cBsi3u. CTpyKTypHasi U reoMerpuyeckas (1uc-
TpaHc-) uzoMepus. Ou3nyeckue CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA: peaKIUU
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NPUCOEANHEHNS, 3aMEILICHUsI B O-TIOJIOKEHUE TPH JBOMHON CBSI3M, MOJMMEPHU3ALUN U
okucieHus. [lpedcmasnenue o mexanuzme peakyuu 31eKmpo@PuIbHO20 NPUCOCOUHEHUSL.
[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peakUuMu Ha JBOMHYIO CBs3b. (CHOCOOBI
MOJTyYeHUS U IPUMEHEHHUE alTKEHOB.

Ankaauensl. Knaccudukarus ankagueHoOB (COMpsDKEHHBIC, HW30JMPOBAHHbBIC,
Kymyauposantovle). OCOOEHHOCTU SJIEKTPOHHOIO CTPOCHHMS UM XHUMHUYECKHUX CBOWCTB
COMPsDKEHHBIX AWEHOB, 1,2- u 1,4-mpucoeannenue. llommmepusanus CONMpsKEHHBIX
nueHoB. CrocoObl MOTyYeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonorudeckuit psiji adkMHOB, oOmias QgopmMyia, HOMEHKJIATypa U
U30MepHs. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHHOB,  SP-
rudpuau3anys aTOMHBIX opOuTaneit yriepoaa. dusmyeckue CBOWCTBA AJIKMHOB.
XVWMHUYECKHE CBOWCTBA: PEAKIMHM IMPUCOEAUHEHMS, TUMEPU3alUd W TPUMEpPHU3ALHH,
okucieHus. KucCIIOTHbIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIE peakuuu Ha TPOWHYHO CBs3b. CrocoObl MOJSyyeHUss M NPUMEHEHUE
AJIKUHOB.

ApoMaTtudeckue yrieBolopoAabl (apeHsl). ['omonorudeckuil psii apeHoB, oOias
dbopmyrna, HOMEHKJIATypa U M30MEpHUs. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbI  OeH3ona. [lpasuno  apomamuunocmu,  npumepvl  APOMAMUYECKUX
coeounenuil. OU3NYECKUE CBOMCTBA apeHOB. XMMHUUYECKHE CBOMCTBAa OEH30Jla U €ro
TOMOJIOTOB: PEAKIMH 3aMEelIeHUsI B OEH30JIbHOM KOJIbLIE U YTIIEBOJIOPOAHOM paHKaie,
peakMy TPUCOEAUHEHMS, OKHCICHHE TOMOJIOroB OeH3ona. [Ilpedcmaénenue o
mexawuzme — peakyuti  dnekmpoguivHoco  3amewenus.  IlpeacraBienue 00
OPUEHTHUPYIOIIEM JEUCTBUM 3aMEeCTHTeNel B OEH30JIbHOM KOJbIE Ha MpHUMEpe
AIKWIBHBIX PAJUKAIOB, KapOOKCHUIBbHOM, TMAPOKCUIBLHON, aMHUHO- MU HUTPOTPYIIIIHI,
aTOMOB TajoreHoB. OcOOEHHOCTH XHUMHUYECKHX CBOMCTB crtupoia. [lonmumepuzanus
ctuposa. CriocoObl MOJTy4YeHUs: U MPUMEHEHUE apOMaTHYECKUX YIIIEBOJAOPO/IOB.

[Ipuponusiii ra3. I[lomyTtHbeie HedTsHble ra3pl. Hedth M €€ mnpoucxoxiaeHue.
KameHHbIil yroiar u mnpoayktel ero mnepepaborku. CrocoObl mnepepaboTku HeTu:
NEPEroHKa, KPEKUHT (TEPMUUECKUH, KaTaJTUTUUECKUH ), puGOPMUHT, TUPOJIU3.
[TpomykThl mepepaboTku HEDTH, UX TPUMEHEHNE B IPOMBIIIIJICHHOCTH U B OBITY.

['eneTndeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DIEeKTPOHHOE  CTPOEHHE TaJOT€HIIPOU3BOAHBIX  YIVIEBOJOPOAOB.  Peaknumn
3aMEIIECHMS TaJoreHa Ha TUIAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNNY.
JleficTBue Ha TrajJOreHMPOU3BOAHBIE BOJHOTO W CIMPTOBOTO pacTBopa MIENOYH.
B3aumopelictBue OUTajJoreHaJIKaHOB C MAarHueM W OUHKOM. [lonamue 10)
MEManloopeaHuyeckux  COeOUHEHUsIX. Hcnonb3oBaHne  TraJOreHNpPOU3BOJIHBIX
YII€BOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.
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JIKCNEePpUMEHTAIbHbIE METOIbI U3y4YeHHUs BEeleCTB U UX MpeBpalleHui

N3ydenne Hpu3HUecKux CBOWCTB YIIIEBOAOPOIOB (PACTBOPHUMOCTH), KaueCTBEHHBIX
peaxiuii yrieBoJ0po0B pa3INuHbIX KIaccoB (0OeciBeurBaHNEe OPOMHON HIIM MOJHOU
BOJIBI, pacTBOpa TIEpMaHTaHAaTa Kallus, B3aWMOJCWCTBHE AalleTHJICHA C aMMHAYHBIM
pactBOopoM okcuja cepebpa(l)), kauecTBeHHOE OOHApY)EHUE yriepoJa U BOAOPOaa B
OpraHMYECKUX BEIIECTBaX, TMOJYYCHHE OJTHJICHA W H3yYeHHE €ro CBOWCTB,
o3HakomiieHne ¢ koyutekmusamMu «Hedte» m «Yromp», ¢ oOpasiiamu TutacTMmace,
KaydyKOB U PE3UHBI, MOJICTUPOBAHUE MOJICKYJI YTICBOIOPOAOB U TAIOTCHIIPOU3BOTHBIX
YTIICBOIOPO/IOB.

Kucaopoaconepxaniue opranuieckue coeJUHEeHUs

[IpenenbHble O1HOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJ (Ha IpUMEpPE METAHOJa U
3TaHoia). ['omonoruueckuil psn, obOmas ¢opmyna, HU30MepHUs, HOMEHKJIATypa U
kinaccudukanusa. Du3MUecKue CBOMCTBA MPEAENbHBIX OJHOATOMHBIX  CIIHUPTOB.
Bonoponnsie CBA3M MEXIy MOJEKYJIAMH CIHUPTOB. XMMHYECKHE CBOWCTBA: PEAKLIMH
3aMEILEHUs], JACTUAPATALMM, OKHUCJICHHUS, B3aUMOJECUCTBUE C OPraHMYECKUMHU U
HEOpraHWYeCKUMH KucioTamu. KadecTBeHHass peakiusi Ha OJHOATOMHbBIE CIHPTHI.
JleiicTBue 3TaHONAa M METaHOJA Ha OpraHu3M denoBeka. CrocoObl MOJyuyeHUs Hu
NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIAaTypa W u3oMepus. OcoOeHHOCTH (GU3HMYECKHX U
XUMHYECKUX CBOUCTB.

MHOroaToMHbI€ CHOUPTHI — OTUJIEHIVIMKOAL U Tinnepud. Dusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aWMOJICUCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KUCJIOTaMM, KAa4eCTBEHHAs pEakiusi Ha MHOIOATOMHBIC CHUPTBHIL.
llpeocmasnenue o mexanusme peakyuii HYyKIeo@uibHo20 3ameujenus. JledictBue Ha
opranu3M yesoBeka. CrocoObl MOTyYeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®eHon. CrpoeHue MOJIEKYJNbl, B3aWUMHOE BIMAHUE THUAPOKCOTPYHIBI U
0eH30pHO0TO siipa. Puznyeckue cBorcTBa eHosa. OcCOOEHHOCTH XMMUUECKUX CBOMCTB
denoma. KauectBennsie peaknuu Ha ¢eHon. ToxcuyHocTh ¢enoma. CrocoObl
NOJIy4eHHs U mpuMeHenue gpeHosa. eHondopmanbaeruaHas cMoJa.

KapOoHunbHbIe COEAMHEHUS — albJACTUJIBI M KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJIbHOW Tpymnmbl. ['oMoJioTHYecKHe psAbl albJICTHAOB W KETOHOB, 0OIIas
dbopmyna, uzoMepuss 1 HOMEHKJIaTypa. Duzndeckue CBOMCTBa adbJETHAOB U KETOHOB.
XWUMUYECKHE CBOMCTBA QlbJIETUJIOB W  KETOHOB: pPEAKUUU MNPUCOCINUHEHUS.
llpeocmasnenue o mexanuzme peakyuii HyKneo@uibHo2o npucoeourenusi. OKHUCIEHUE
abJICTUIOB, KAUYeCTBCHHBIC pEaKIuu Ha aimpAeruapl. CrnocoObl TONydeHHs] U
MIPUMEHEHUE aIbJCTUIO0B U KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepus um HomeHKIaTypa. Pu3nueckue CBOMCTBA
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OJIHOOCHOBHBIX TMpEIEIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie cBsI3U Mexay
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOICTBAa: KHUCIIOTHBIE CBOMCTBA,
peakiusi ATepuUKALMK, PEAKIUd C Y4acTHEM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0OeHHOCTH CBOMCTB MYpaBbMHOW KUCIOTHI. [IOHSATHE O MPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2anoceHaH2uopuoax, amuoax, HUmMpuiax.
MHoroob6pazne KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEMPEACTbHBIX W
apoOMaTHUYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIUX KapOOHOBBIX KUCJIOT: CTEApUHOBAS, MaTbMUTHHOBAS,
OJICUHOBAsI, JUHONE8As, NUHONEeH08as KACAOThl. CrocoObl MOMY4YeHHUs] U NPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upsl. ['omonoruueckuid psg, obmas ¢opMmyna, HU30MEpUS U
HOMEHKNaTypa. OU3NYeCKre 1 XUMUYECKUE CBOWCTBA: TUAPOJIN3 B KUCIOW U IIEIIOYHON
cpere.

Kupsl. Ctpoenue, (u3nueckue U XUMUYECKHUE CBOWMCTBA KUPOB: THAPOJIU3 B
KHCJION U 1mesno4yHor cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPKAIIMUX OCTaTKU
HEIPENENbHBIX )KUPHBIX KACIIOT. JKHpBI B IpUpoIE.

MBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIoIee AcicTBue. [lonamue o
cunmemuueckux morowux cpeocmeax (CMC).

O6mas xapaktepucthka yrieBoaoB. Knaccudukanus yrineBojgoB (MOHO-, 1U- U
noiucaxapuabl). MoHocaxapuabl:  IIOKO3a, (QpyKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXIeHHE B mpupoge. POTOCHHTE3.
Onmuueckas uszomepus. Konvuamo-yennas maymomepusi HA npumepe MoJeK)bl
2NoKo3bl, npoexkyuu Xeyopca, o0- u [-aHomepvl 2110K03bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3bI: PEaKIMU C yYacTHEM CIHUPTOBBIX W aJbJETUAHON TPYII, CIUPTOBOE U
MOJIOYHOKHCIIOEe  Opoxenue.  Ilpumenenwe  rioko3bl, €€  3HAUYEGHHE B
KU3BHENIEATeIbHOCTH opraHusma. Jlucaxapuabl: caxapo3a, MalbTO3a U JaKMo3d.
BoccranaBnuBaroiire 1 HEBOCCTAHABIMBAIOIINE JUCaxapuabl. [ MIpONIU3 1rcaxapuioB.
Haxoxnaenue B mnpupoae u npuMmeHenue. llommcaxapuipl: Kpaxmall, TJIMKOT€H U
uemntono3a. CTpoeHMEe MakpOMOJIEKYJ Kpaxmalia, TJUKOT€Ha U LEJUTI0JIO3bI.
®duznyeckre CBOMCTBA KpaxMmaja M LEJUTI0I03bl. XMUMHYECKHME CBOMCTBA Kpaxmala:
TUAPOJIN3, KAYECTBEHHAsi PEeakiusi ¢ HOAOM. XUMHUYECKHE CBOWCTBA UEJUIOIO3BI:
TUAPONIN3, ToJydeHue 3QupoB Letoa03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIETK).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX NMpeBpallleHui

PacTBOpUMOCTB pa3iIMYHbIX CHUPTOB B BOJIE, B3aUMOJACHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHUME 3THJIOBOTO CHUpPTAa B albJETHMJ HAa PACKAJIEHHOM MEIHOM HPOBOJIOKE,
OKHCJIEHUE JTWJIOBOIO CHHUpPTAa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAayECTBEHHbIE pEaKUUH Ha alpleruabl (C  THAPOKCUIOM
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muammuHcepeopa(l) n rumpoxcuaom memu(ll)), peakuus rauiepuHa ¢ THAPOKCHIOM
meau(ll), xumHuyeckue CBOWMCTBAa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBUE
pacTtBopa moko3bl ¢ ruapokcuaoMm meau(ll), BzammoneiicTBue kpaxmana ¢ HOAOM,
pelieHne SKCIePUMEHTANIBHBIX 3a/1a4y 1o TeMaM «CrnupThl U GeHoiby, «KapOboHoBbIe
KUCTOThI. ClIOKHBIE 3()UPBD».

A30Tcozlep>lcamne OPraHnveCKMe COCINHCHUS

AMUHBI — OpraHWYeCKHe NPOW3BOJAHBIE ammuaka. Kiaccupukaius aMUHOB:
anudaTUYecKue U apoMaTUYeCKHe; MEpBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHue
MoJIeKyN, ofmast ¢opMyna, H30MEpHUs, HOMEHKJIATypa M (U3HUECKHE CBOWCTBA.
XUMHUECKOe CBOMCTBA aluPaTHUYECKUX aMHUHOB: OCHOBHbBIEC CBOMCTBA, aJKUIMPOBAHUE,
B3aUMOJICUCTBUE MMEPBUYHBIX AMUHOB C a30TUCTON KACIOTOU. COJM aTKHMIaMMOHHSL.

AHWIMH — TPEACTAaBUTENb AMHUHOB apoMaTH4yecKoro psaa. CTpOEHHE aHWIIMHA.
B3aumHoe BiausHHE rpynn aToMOB B MOJeKyJie aHmwInHA. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHuiuHA. KauecTBeHHble peakuuu Ha aHWIMH. CHocoObl MOJIy4YeHUs U
npUMEHeHue anudaTnyeckux aMuHoB. [lonyueHne anuamHa U3 HUTPOOEH301A.

Amunokuciotel. Homenknatypa m umzomepus. OTHeNbHbIE NPEACTABUTENIH  O-
AMUHOKHCIIOT: TJIMLUH, aJaHUuH, heHUnIaianuH, ceput, 2nymamuHo8as KUcioma, JUsuH,
yucmeun. Onmuueckasn usomepus amunoxuciom: D- u L-amunoxuciomor. dusnueckue
CBOICTBA aMHHOKHUCIOT. XHUMHUYECKHME CBOWCTBA AMHHOKHUCIOT KakK aM(OTEpHBIX
OpTraHUYECKUX COCAUMHEHUH, peaklus MOJUKOHICHCANH, OOpa30BaHHWE NENTHUAHOU
cBA3U. bronornueckoe 3HaueHre AMUHOKUCIOT. CHHTE3 ¥ TMAPOIIN3 MENTUIOB.

benkn kak mnpupogHele monuMmepsl. llepBuuHasg, BTOpUYHAsT W TPETUYHAA
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa O€JIKOB: TUIAPOJIM3, JEHATypalus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

Ionsmue 06  azomcoolepocawux — 2emepoYUKIULEeCKUX COeOUHEHUSIX.
Tupumuounoswvie u nypurosvie ocnoganus. Hykneunosvie kuciomol.: cocmas, cmpoeHue

u buonocuyeckast POJib.

JKcnepuMeHTAJIbHbIE METOAbI H3YUEeHHUSs BelleCTB M UX NMpeBpallleHuii

PactBopenue OenkoB B BOjeE, JeHATypalus OCJIKOB IMPU HAarpeBaHUH, I[BETHHIC
peaknuu Ha OCJKH, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM «A30TCOAepKaIIe
OopraHuvecKkue coeMHeHUs» U «Pacrno3HaBaHne OPraHMYeCKUX COSIUHEHUN.

BricokomoJieKyIsIpHBIE COCUHEHUS

OCHOBHbIE MOHSTUS XUMHH BBICOKOMOJEKYISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUM, CPEAHSAS MOJICKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNA —
NoJIMMEpU3alisl M TMOJUKOHAeHcauus. [Ipeocmasnenue o cmepeope2yiapHocmu U
HAOMOJEKYIAPHOU CMPYKMype NOAUMEPOS, 3A6UCUMOCTb CBOUCME NOJUMEPOE OM UX
MOJEKYIAPHO20 U HAOMOAEKYIAPHO20 CIPOEHUS.
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[Tonmumepuble  Matepuasbl.  Ilmactmacesl  (ONMATWIIEH,  MOJUIIPOIUJIEH,
HOJIMBUHUIXJIOPU, HOJIUCTUPOIL, HNOJUMETHIMETAaKpHUIIaT, OJUKapOOHATHI,
HoJMATUIIEHTepedTaNaT). Y TUIN3alMs U nepepadoTKa IUIaCcTHKA.

DnacToMepbl: HATypaJbHBIA KayudyK, CHUHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U cunuxonsl. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIOMOK, MIEPCThb, IMIENK), HCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCAH).

Tlonumepul cneyuanvnoco Haznavenus (meghion, Keenap, d1eKmponpogoosuyue
noaumepwvl, buopaziazaemvie NOIUMEPDL).

JKCNEePUMEHTAIbHbIE METOAbI H3YYCHUS BELECTB U UX NpPeBpalleHu il

O3zHakomiieHHe ¢ 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAay4yKOB, PELICHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacro3HaBanue miacTMace u
BOJIOKOH.

PacuéTHble 3aga4n

Haxoxenne MosexyssipHON (popMyIibl OpraHUYECKOTO COSAMHEHUS 10 MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOMSIIMX B €T0 COCTaB, HAaXOXKICHUE MOJEKYISIPHOU (HOPMYJIBI
OpPraHUYECKOTO COeNUHEHMs Mo Macce (00bEMY) MPOAYKTOB CTOPAHMS, MO KOJUYECTBY
BelecTBa (Macce, 00OBEMY) MPOAYKTOB PEAKIMU W/ WA HMCXOJHBIX BEIIECTB,
YCTAaHOBJICHHE CTPYKTYpHOU (OpMYIIbI OpPraHWYECKOro BeIIecTBa Ha OCHOBE €ro
XUMUYECKAX CBOWCTB WIJIM CITIOCOOOB TOTYUYEHUS, ONPEICIICHNE IO BBIXO/a MPOIYKTa
pEeaKIuK OT TEOPETUICCKH BO3ZMOYKHOTO.

MexnpeaMeTHble CBSA3H

Peanm3zannst MeXNpeaMETHBIX CBS3€M NPU W3yYEHUM OPraHMYEeCKOM XxuMuu B 10
KJIaCCe OCYIIECTBIISIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAayUYHBIX
NOHATUH, TaK U MOHATHI, NPUHATHIX B OTACJIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIrO
LUKJIA.

OOmre ecTecCTBEHHO-HAyYHbIE TOHSTHS: SIBJIEHUE, HAy4YHbIM (aKT, rumoresa,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccuukalus, HaOI0ICHUe, HW3MEpPEHuE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®dusuKa: Matepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, SHEPTETUYECKU I
YpOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHE BELIECTBA, (PU3UUYECKHE
BEJIMYUHBI, EAUHULBI U3MEPEHMSI, CKOPOCTh, SHEPIHs, Macca.

buonorus:  kimerka, opraHm3M, DOKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepoTpOodHBIA TUN NUTaHUS, OpOKEHHE,
doTocuHTE3, IbIXaHUE, OCIKH, YTIIIEBOADI, )KUPBI, HYKJIEHHOBBIE KUCIIOTHI, (DEpMEHTHI.

I'eorpagus: mosie3HbIE UCKOMAEMBIE, TOILINBO.
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TexHomnorus: IMUIICBLIC MPOAYKTbI, OCHOBBI PAIMOHAJIIBHOTO IIMTAHWA, MOIOIIUC
cpeacTBa, MaTCpHraJibl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJJACC Teoperndyeckue 0CHOBbI XUMHMHU

AtoMm. CoctaB  aTOMHBIX  SiAep. XUMHYECKHWA  3JIeMEHT.  M30Tomsbl.

Kopnyckynapuoeonnogoii oyanuzm, oeoticmeennas npupooa snekmpona. CTpoeHHUe
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHE YPOBHU U
o ypoBHU. ATOMHBIE opOuTamm. Kimaccudukarmsi XMMIHYECKUX JIeMEHTOB (S-, p-, d-,
f-nmeMeHTHI).
Pacnipenenenuie 3ieKTPOHOB MO aTOMHBIM OPOUTANISAM, MPUHYUN MUHUMYMA IHEPIUl,
npunyun Ilaynu, npaeuno Xynoa. DNEKTPOHHbIE KOH(UIypaluyd aTOMOB 3JIEMEHTOB
NEpPBOrO—4ETBEPTOrO IMEPUOJIOB B  OCHOBHOM M  BO30YXIEHHOM  COCTOSIHHH,
AJIEKTPOHHbIE KOH(Urypauuu HOHOB. [lomsmue 00 dSHepauu UOHU3AYUU, DHEPSUU
cpoocmea K 21eKmpony. INEKTPOOTPULATETbHOCTb.

Ilepnonmueckuit 3akoH u llepuonndeckas cucrema XUMUYECKUX ieMeHTOB J[.U.
MenpneneeBa. CBsA3b IEpUOANYECKOTrO 3aK0oHA U [lepnoandecKkol CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX M CIOKHBIX BEIIECTB 110
rpyniaM v nepuojiaM. 3HaueHHUe MepuoIuYeCcKoro 3aKkoHa
J.1. Menpaeneena.

XuMuyeckass CBS3b. Buabl XHUMHUYECKOW CBSI3U: KOBAaJICHTHAs, MOHHAs,
MeTanyeckasi. MexaHu3Mbl 0Opa3oBaHUsI KOBAJIGHTHOW CBSI3U: OOMEHHBI U
JOHOPHO-aKLENTOPHBIN. DHEeprus M JUIMHa CBs3U. lloJIpHOCTH, HANPaBIEHHOCTh W
HAChII[aEMOCTh  KOBAJIECHTHOW  CBA3W. Kpartnelie cBsa3u. Bopopoanas  CBs3b.
MeXMONEKYJISIpHBIE B3aUMOIEUCTBHUS.

BalleHTHOCTP W BaJIEHTHbIE BO3MOXHOCTH AaTOMOB. [ ubpuouszayus amomHbIX
opbumarneti. CBSI3b DJIEKTPOHHON CTPYKTYpPhl MOJIEKYJ C HX T'€OMETPUUYECKUM
CTPOEHHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOTO IIEPUOAA).

[IpeacraBienrie 0 KOMIUIEKCHBIX coeAuHEHHsX. CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCO0Opa3zoBaTesb, Jurauibl. Koopounmayuonnoe uyucno. Homenxnamypa
KOMNJIEKCHbIX CcOoeOuHeHul. 3HauyeHUEe KOMIUIEKCHBIX coeAauHeHuil. Ilonsitue o
KOOPJMHAIMOHHON XWMUH.

BemectBa ~ MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpO€Hus.  Tumbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsTe o aucnepcHbIX cuctemax. McrtuHHbIE pacTBOpbl. [Ipedcmaénenue o
KOMIOUOHbIX pacmeopax. CrnocoObl BhIPAKEHUS KOHIIEHTPALIMU PAaCTBOPOB: MaccoOBas
JI0JI BELIECTBA B paCTBOPE, MOJISIpHAsi KOHLIEHTpauus. HachlieHHbIe 1 HEHACBIILIEHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KprcTamoruaparsl.
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Knaccudukanms u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. [pUBUATIbLHBIC
Ha3BaHUS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEaKIMi B HEOPraHWYECKOM M OpraHuyecKon
XUMUHU. 3aKOH COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAaHEHUS M IPEBPALLCHUS
PHEPIrUuM TPU XUMHYECKUX peakiusax. TernoBble 3PQHEKTbl XUMUUYECKUX PEaKIUH.
TepMoxumMuyeckue ypaBHEHUS.

CKOpoCTh XMMHUYECKOM pEakuH, €€ 3aBUCHUMOCTb OT pa3jiMyYHbIX (PaKTOPOB.
['oMOreHHbIE ¥ TE€TEPOTreHHbIE peaKkuu. Katanns u KaTan3aTopsl.

OOpatumble U HeoOpaTUMBbIE peakiuu. XHUMHUYECKoe paBHoBecue. Kowcmanma
xumuueckozo pasnogecus. DakTOpbl, BIUAIOIIME HA TMOJOKEHHUE XHUMHUYECKOIrO
paBHOBECHS: TeMIlepaTypa, JaBJICHHE W KOHIICHTPAIMKd BEIIECTB, YYaCTBYIOIIMX B
peakuuu. [Ipunnun Jle [larense.

DnekTpoiuTuueckas auccoruanus. CuwibHble U ciadble AMEKTPoUThl. CTeneHb
nucconuanuu. Mounnoe npoussedenue 600vi. Cpena BOJHBIX PACTBOPOB: KHCIIOTHas,
HeWTpanbHas, menounas. Bogopoansiii nmokasarens (PH) pactBopa. ['maponus conei.
Peaxiiuu nonHoro oomeHa.

OKUCANTETLHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb OKuciaeHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Ipo1iecchl OKUCIIEHHS U BOCCTAaHOBJIEHUS. BakHelIe OKUCIUTENU U
BOCCTAaHOBUTENH. MeTo/1 3JIEKTPOHHOI0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB
BEILIECTB.

JKCNepUMEeHTAJbHbIE METOAbI H3YUECHUS BelIeCTB U UX NMpeBpPalleHuil

Pa3noxenue mnepokcuaa BOAOPOJAa B MPUCYTCTBUU KaTad3aTopa, MOJEIN
KPUCTAJUIMYECKUX PEHIETOK, MPOBEIECHUE PEaKlUUid HMOHHOTO OOMEHa, OIpeiesieHHue
Cpellbl paCTBOPOB C IOMOIIIbIO MHIAMKATOPOB, U3YUYEHUE BIUSHUS PAa3IUUYHbIX (PAKTOPOB
HAa CKOPOCTh XMMUYECKOHN PEaKIUU U MOJOKEHHE XUMUYECKOTO PABHOBECHSI.

Heoprannuyeckas xumus

[Tomoxenune HemeTawioB B llepuoanueckon cucreMe XuMuIeckux 3yemeHTos J1.1.
MeHneneeBa 1 0COOEHHOCTH CTPOEHUS X aTOMOB. du3nueckue CBOMCTBA HEMETAJIIOB.
AmnoTponusi HeMETAJIOB (Ha mpuMepe Kuciopoaa, cepsl, pochopa u yriepona).

Bonopon. Ilonyuenue, Qusnueckue ¥ XUMHUYECKHE CBOMCTBA: pEaKIUH  C
METaJUIAMA W HEMETaJUlaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['mapunbl. Tonnugnwvie
971eMEeHMbl.

lamorensl. Haxoknenue B mpupoae, CHocoObl TONydeHHs, (U3UYECKUE U
XUMHYECKUE CBOWCTBA. l'amoreHoBomopoabl. BaxHelme KUCIOPOACOAEpIKAIINE
coenuHEHMsI TanoreHoB. JlaGopaTopHble YW TIPOMBIIIUICHHBIE CIIOCOOBI TIOMyYCHHUS
rajgoreHoB. [[ppMeHeHue rajJjoreHoB U UX COCIMHEHUI.
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Kucnopon, o3o0H. JlabopaTtopHble ¥ NPOMBIIUICHHBIC CIIOCOOBI TMOTYYCHUS
kuciopoaa. Ouznueckue 1 XMMHUYECKUE CBOMCTBA U NMPUMEHEHUE KHUCIOPOAa U O30HA.
OKCHJIBI ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupoje, CriocoObl MoayyeHus, GU3n4eckue u XUuMHUECKHUe
cBorictBa. CepoBogopon, cymbduasl. Oxcun cepbi(1V), okcun cepri(V1). CepHucras u
CepHasg KUCIOThl U uX coir. OCOOEHHOCTH CBOMCTB CepHOM KHUCHOTHI. [IpuMmenenue
Cepbl U €€ COCAUHECHU.

Azot. Haxoxaenue B mpupoje, CocoObl MOdydeHus], PU3ndeckne 1 XUMUYECKUE
cBoricTBa. AMMUAK, HATpUIbl. OKCUIBl a30Ta. A30THCTas U a30THASI KUCJIOTBHI M UX
cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune a3oTa 1 ero COeAMHEHU M.
ABOTHBIE yJI0OpEHUS.

®ochop. Haxoxnenue B mnpupoae, cHocoObl MOJNydyeHUs, (U3MUECKHE U
xumuueckue cpoiictBa. @ochunst u pochun. Oxcuasl hocdopa, hochopHas kucmoTa u
e€¢ comu. Memagocgopuas u nupogocgopunas kucromel, Gocgopucmas u
docghoprnosamucmas kucromol. [lpumenenue dhocdopa u ero coeTUHEHUI.
dochopHbie yaoOpeHus.

VYriepoa, HaXoXA€HUE B MPUPOJIE. AJUIOTpOonHbIe Moaudukauu. Ouznyeckue u
XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Okcua
yraepona(ll), oxcun yranepona(lV), yronbhHas xkucimora u €€ coid. AKTUBUPOBAHHBIM
yIroib, aocopboyus. @ynnepewnsvi, cpaghen, yenepoonvie Hanompyoku. llpumeneHue
IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €TO COCTUHEHUH.

Kpemuuii. HaxoxzaeHue B mnpupoAe, CHOCOObI MOJy4eHHs, (U3MYECKUEe U
xumudeckue cBorctBa. Oxcupn kpemuusa(lV), kpemHueBass KHCIOTa, CUIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHnil. CTeKN0, ero NoJIy4YeHue, BUIbI CTEKIIA.

[Tomoxenne wmeramnmoB B Ilepruoandeckol CHUCTEME XHUMHUYECKUX DSJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IJEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX 2]IeMEeHmMOo8-Memannos 6 3emHou kope. OOume (u3MvyecKkue CBOMCTBA
MeTasuioB. [[pumenenue MetamioB B ObITy U TexHHKE. CIIJIaBbI METAILIOB.

DJIEKTPOXUMHUUECKUN DSl HaNpsoKeHUN meTtauioB. OO0mme crnocoObl MOTydYeHUS
METAJJIOB: TUAPOMETAILTYPrHUsl, MUPOMETAILTYprus, 3ieKkTpoMeraiutyprus. [lonarue o
KOppo3uu MeTaJIoB. CriocoObI 3alIUTHl OT KOPPO3UHU.

O6mass xapakrepuctuka MetamuioB |A-rpynnel  Ilepuoanueckoil  cuctembl
XUMUYECKUX dJeMeHTOB. Hartpuii m kammii: mosnydyeHue, GU3NYECKUEe U XUMUUYECKUC
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUN.

O6mrass xapakrepuctuka wmetawioB |IA-rpynmer  [lepuonnueckoir  cucTeMbl
XUMHUUYECKUX JIEMEHTOB. MarHuii ¥ KajablUi: ToJlydeHue, Pu3nueckue U XuMUUECKUe
CBOMCTBA, NMPUMEHEHHUE MPOCTHIX BEIIECTB M WX COeIauHECHUH. JKECTKOCTh BOIBI U
CrocoObI €€ YCTpaHEeHHUS.
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AnroMuHUMl: ToNydeHHue, (QU3MUYECKHE W XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEIIECTBA U €r0 COoeMHEHUN. AM(OTEepHBbIE CBOWCTBA OKCHJIa U THIIPOKCUAA
ATFOMUHUS, THIPOKCOKOMIIICKCHI ATFOMUHHUSI.

OOmiass  xapakTepucThuka  MeTaioB  moOouHelix  moxarpynn  (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3znueckue M XUMHYECKHE CBOMCTBA Xpoma M ero coeauHeHuil. OKCHUIBl U
ruapokcuasl  xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarel u AUXpoMaTthl, HX
OKHCJIUTENbHBIC CBOMCTBA. [loyueHe 1 mpuMeHeHne XpoMa.

Pu3nyecKkne U XMMUYECKUE CBOMCTBA MapraHila U ero coequHeHun. Baxuenmue
coequnenuss  mapranma(ll), wmapranna(lV), wapranma(VIl) wu  mapranma(VII).
[lepmanTaHaT Kaws, €ro OKUCIUTEILHBIC CBOMCTBRA.

dusnyueckne W XHMHYECKHE CBOWCTBA ejle3a M ero coeauHeHui. OKCHIBI,
ruapokcuibl ¥ conu xxeneza(ll) u sxxeneza(lll). [Tonyuenue u mpumMeHeHue xeie3a | ero
CIUIaBOB.

Ou3NUECKUEe U XHUMUYECKHE CBOMCTBA Menu U €€ coeauHeHuid. [lomyueHune w
MpUMEHEHUE MEAH U €€ COCTMHEHU.

[{uHk: nonydeHue, (pU3NUECKUE U XUMHUYECKHE CBOWCTBA. AM(OTEpPHBIE CBOMCTBA
OKCHJIa U THAPOKCUJIA IIUHKA, THUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHre uHKa U ero
COE€IMHCHUM.

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHHUsI BENIECTB M UX NMpeBpallleHui

N3yuenne oOpas3IoB HEMETaIOB, ropeHue cephl, docdopa, xeneza, MarHus B
KHCIIOPOJIE, M3YUYCHHE KOJICKIINA «MeTaulbl M CIUTaBbD», B3aMMOJICHCTBHE IIETOYHBIX
U TIEJIOYHO3EMETBHBIX METAJUIOB C BOJIOM (BO3MOYKHO HUCIIOIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M JKejle3a C pacTBOpaMU KHUCJIOT H
IeJI0YCH, KaYECTBEHHBIC PEAKIMU HAa HEOPTraHWYECKUE aHWOHBI, KATHOH BOJAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICHCTBUE THIPOKCUIOB AIFOMUHUS U ITUHKA C PACTBOpaMHU
KHCIIOT W TIEJIOYEH, PEIICHHE HKCICPUMEHTAIbHBIX 3a1ad 1Mo TemaMm «l amoreHs»,
«Cepa u e€¢ coenuHeHHs», «A30T U Pocop U ux coenuHeHus», «MeTayuibl TITaBHBIX
NOATPYII», «MeTamuibl TOOOYHBIX TOTPYIIID.

XuMuA 4 )KU3Hb

Ponp xuMuu B obecrieueHnr yCTOWYMBOTO pa3BUTHA denoBeuecTBa. [loHsTHE O
HAyYHBIX METOJaxX ITIO3HAHHMS W METOJOJIOTMH HAydyHOTO HCCleqoBaHus. HaydHbie
OPUHITUIBL  OpTaHU3allMd XUMHYECKOTO TMPOU3BOACTBA. [IpoMbIIeHHBIE CHOCOOBI
MOJIYYCHHUS] BAXKHEUITUX BEMIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOU
KHCIIOTBI, MeTaHoJia). [IpoMBINIICHHBIE CHOCOOBI TOJYYCHHS METAJJIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HCHHE OKPYXKAIOMIeW Cpelbl W ero ToCHeACTBusA. [Ipobaema
nepepabomku omxo0008 U HnoOOUHbIX HNpoOdyKmos. Pollb XuMHM B 0OecredeHUU
DHEPreTUYECKON 0€30macHOCTU. [Ipunyunst «3e1EHOU XUMUUY.
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Xumus " 310pOBbE YesoBeKa. JIekapcTBeHHbIE cpeacTBa. [IpaBuna nenonp3oBanus
JIEKapCTBEHHBIX IpenapaToB. Poib XMMUHU B pa3BUTUN MEIULIMHBI.

XUMUsl TUIIKA: OCHOBHBIE KOMIIOHEHTBHI, NHIEBble 100aBkU. Poib Xxumuum B
o0ecrneyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckne wu mapdromepHsie cpeactBa. beitoBas xumusa. [IpaBuna
0€30IacHOr0 UCIO0JIb30BAaHUS MIpenapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HMU.

XUMHS B CTPOUTENBCTBE: BaKHEUIITUE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT, OETOH).

XuMHUs B CeJIbCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKu, CTEKJIO, KepaMHKa.
Mamepuanwl 0ns snexkmponuxu. Hanomexuonoeuu.

Pacuérnble 3agaun

Pacuétel: Maccel BemiecTBa WM OOBbEMA Tra30B 10 HU3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MAacChl
(00OBéMa, KoJIMUECTBa BEIIECTBA) MPOJIYKTOB PEAKIMU, €CIU OJIHO U3 BEIIECTB MMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKlUu, €CJId OJHO U3
BEIIECTB JaHO B BHJIE pacTBOpa C OMNPEAECIEHHOW MacCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHUEHTpAllMd BEIIECTBA B PACTBOPE, TOJIH
BBIX0/Ia MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO.

MesxknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMEeTHBIX CBSI3€H MPU HU3YyYEHUU OOIIeH M HEeOpraHu4YecKon
xumMun B 11  KJacce OCYHIIECTBIAETCS 4Yepe3 UCIOJb30BaHUE KAk  OOIIMX
€CTECTBEHHOHAYYHBIX MOHSATHUM, TaK U MOHSTUH, NPUHATBIX B OTAEIBHBIX MpeIMeTax
€CTECTBEHHOHAYYHOTO IUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAy4YHBIM (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kilaccu(ukamus, NEepUOJAUYHOCTh, HAOIIOJCHUE,
MU3MEpPEHUE, DKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®du3uKa: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOINBI, PAAUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUN YPOBEHB, BELIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, HACAIbHBIN ra3, (pu3nuecKkue BEJIUYWHBI,
€IVMHULBI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, Macca.

buonorus: kierka, opraHu3M, dKocucTeMa, Omocdepa, MeTabONIM3M, Makpo- H
MUKPODJIEMEHTBI, O€NKH, KUPBI, YIJIEBOIbI, HYKJICHHOBBIC KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: mMuHepanbl, TOpHBIE TOPOJbI, IOJE3HBICE HCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHonmorusi: XUMHYECKass MPOMBILIIJICHHOCTh, METALTYPTUsl, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, NHUIIEBAS] MNPOMBIIIEHHOCTD,
dapmareBTUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX IMPENapaTosB,
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MMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAIIOB, JJICKTPOHHAA IIPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBercTBMM ¢ CHCTEMHO-JIEATEIBHOCTHBIM MOAXOJIOM B  CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMpeAMeTa « XUMHUs» Ha YPOBHE CPEIHEr0 OOIIETro
o0Opa3oBaHMs BBIIEICHBI CJEIYIOMIME COCTABJISIONINE: OCO3HAHUE OOYYalOIIUMUCS
POCCHUHCKON  TpaXJAHCKOM  HWACHTUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIPEACICHUI0; HaJIM4Yhe MOTHBAUM K OOYYEHUIO;
TOTOBHOCTh U CIOCOOHOCTh OOYYAlOIUXCS PYKOBOJCTBOBAaTHCA TMPUHSATHIMH B
o0lecTBe TMpaBWJIaMM W HOpMaMu  TOBEJCHUS; HAJIUM4YUME  IPABOCO3HAHMS,
HKOJIOTHYECKOM KYJIbTYpPbI; CIIOCOOHOCTH CTaBUTH I[EIN U CTPOUTDH KU3HEHHBIC IJIAHBI.

JInuHOCTHBIE pEe3yabTaThl OCBOCHHS  MpeaMeTa «XHUMHUS»  OTPaXaroT
c(hOpMHUPOBAHHOCTH  OIIBITA MO3HABATEIbHON H MPAKTUYECKON

JeSATEeTLHOCTH 00YYaIOIIKUXCs B TIPOLIECCE peann3aiuu 00pa3oBaTebHON
JEeSITETbHOCTH.

JIn4HOCTHBIE ~ pE3ydbTaThl  OCBOEHUS  IpeameTa  «XHUMHUS»  OTPaXKaroT
chOPMUPOBAHHOCTH ~ OMNbITA TO3HABATEILHOW W  MPAKTUUYECKOM  JESITEIBHOCTH
oOydJaronuxcs B mpoliecce peanns3anuu o0pa3oBaTebHOMN JACSITEIIbHOCTH, B TOM YHCIIE B
yactu: 1) rpaskaaHCKOro BOCIIUTAHUA:

OCO3HaHUSI O0YYAIOIIMMHUCS] CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUSI K 3aKOHY W TPABOMNOPSAKY; MPEIACTABICHUS O COLMAIbHBIX HOPMax H
paBUJIaX MEXIUYHOCTHBIX OTHOIIIEHUHN
B KOJUICKTHBE, TOTOBHOCTHM K COBMECTHOW TBOPYECKOM AESATEIBHOCTH IMPU CO3AaHUU
y4e€OHBIX TPOEKTOB, PEIICHUH Yy4eOHbIX M TO3HABaTEIbHBIX 3a/1a4, BBITOJHCHUH
XUMHUUYECKUX OKCIEPUMEHTOB;  CIHOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBHI,
HaMEpEHHS, JIOTUKY U apTyMEHThI

JPYTUX MPH aHAINA3E PA3JIMYHBIX BUIOB YUEOHOU EATSILHOCTH; 2)
NATPHOTHYECKOr0 BOCIIUTAHUSA:

ICHHOCTHOT O OTHOIICHUA K HCTOPHUICCKOMY u Hay4YHOMY HaCJICaHuro
OTCUYECTBECHHOU XHUMHU, YBAXCHHA K IPOLCCCY TBOPUCCTBA B obnacTn TCOPHUHN H
IMPAaKTHYCCKOTO IPUIOXKCHHUA XHUMHH, OCO3HAHHA TOI0, 4YTO JaHHBIC HAYKH CCTb
pe3yJIbTaT INTCIIbHBIX H&6J’HOI[GHHI>1, KPOIIOTJIMBBIX JSKCIICPUMCHTAJIBHBIX ITOHCKOB,
INOCTOSAHHOI'O Tpyaad y‘léHBIX M IIPAKTHUKOB; HHTCPECAa W IIO3HABATCIbHBLIX MOTHBOB B
MMOJIYUYCHHH U ITOCICAYIONICM aHAJIN3C

I/IH(I)OpMaHI/II/I 0 MEPCIOBBIX TOCTHIKCHUAX COBpCMCHHOﬁ OTCYECTBEHHOM XHMUH,
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;
CIIOCOOHOCTH OLIEHHMBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMH,

YU IPUHUMATh OCO3HAHHBIC pPEUICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI M II€EHHOCTH; TOTOBHOCTH OLIEHHMBAThb CBOE IIOBEACHUE W IOCTYNKH CBOUX
TOBAPUILEH C IMO3ULUN

HPABCTBEHHBIX U MPABOBBIX HOPM H C YYETOM OCO3HAHUS MTOCIEICTBHIA TOCTYIIKOB; 4)

(popMupOBaHUS KYJbTYPbI 310POBbS:

MOHUMaHUS IIEHHOCTEH 370pOBOTr0 U 0€30macHOro o0pasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHHWSI K COOCTBEHHOMY (U3HUYECKOMY H TICHXHYECKOMY
3JI0POBBIO; COOJIIOICHHMSI PABHIT OE€30MTACHOTO OOpAIICHHs C BEIIECTBAMU B OBITY,
MTOBCEHEBHON JKW3HHW, B TPYAOBOW NEATCILHOCTH; TIOHMMAaHHWS IIEHHOCTH TPaBHII

UHIMBUYATHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJACHUSI B CHUTYallUAX, YTPOKAIOMIMX 3J0POBBI0 M JKU3HU JIOJEH;  OCO3HAHUS

MOCJICICTBUIA W HETIPUATHS BPEIHBIX IPUBBIUCK (YIIOTPEOICHUS

aJIKOT0JIs, HAPKOTHKOB, KypeHus); 5)
TPYA0BOI0 BOCTIMTAHUS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIEI0BATEILCKON e TEIHHOCTH,
OOIIIECTBEHHO ITOJIE3HOM, TBOPUYECKONW W JAPYTUX BUAAX NEATEILHOCTH; YCTAaHOBKH Ha
AKTUBHOE Y4aCTHE B PEUICHUHU MPAKTUYECKUX 3a]]a4 COITUATBLHOM
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjacca, INKOJbI); HMHTEpeca K MPAKTHICCKOMY
U3YYEHUIO MTpodeccuil pa3IMuHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUHU M0 XUMHUU; YBAKCHUS K TPYHAY, JIOIIM
TpyJa W pe3ysibTaraM TPYIOBOU ACSATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
WHIUBUIYAIbHONW TpaeKkTopuu oO0pa3oBaHus, Oynaymied npodeccun M peaau3aiuu
COOCTBEHHBIX JKH3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUH, THTEPECOB U MOTPEOHOCTEHN 00IIeCTBa; 6) IKOJOTrHYECKOT0 BOCTIMTAHMS
HKOJIOTHYECKH IEJIECO00Pa3HOTO OTHOIICHUS K MIPUPOE KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HHM Ha 3eMJie; TOHMMAaHHS TJI00ATBPHOTO XapaKTepa YKOJIOTHUIESCKUX
po0JIeM, BIHSTHUS
PKOHOMHYECKHUX TIPOIIECCOB HA COCTOSHUE TMPUPOTHON W  COIMANIBHOW CpEIbI;
OCO3HaHMUS HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTHIKEHUN XUMUH JIJIST PCIICHHUS
BOIIPOCOB PAIMOHAIBHOTO TMPUPOOTIONB30BAHMS; AKTUBHOTO HEMPUATHUS JIEHCTBHM,
NPUHOCAIINX BpEI OKpYXKalollel TMPUPOJHON cpeAe, YMEHHUS TNPOTHO3UPOBATH
HEOJIArOMpPUSITHBIE JKOJIOTUUECKHE TOCIEJCTBUS TPEANPUHUMAECMBIX JCUCTBUN U
NPEeIOTBpaIIaTh UX; HAIHYHUS PA3BUTOTO IKOJOTUYECKOTO MBIILIICHUS, SKOJIOTHIECKON
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KYJbTYpbl, ONBITAa JEATEIBHOCTH  3KOJIOTMYECKOW  HAMNpPABICHHOCTH, YMEHUS
PYKOBOJACTBOBAaThCSI MMM B TIO3HABATEJIILHOMW, KOMMYHUKATUBHOW W COLMAIbHOMN
MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO TIPOTHUBOCTOSThH UICOJIOTHN XeMo(poOuu;
7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U

OOIIIEeCTBEHHON MPAKTUKW; TMOHUMAHUS CHEMU(DUKU XUMUU KaK HAayKH, OCO3HAHHS e

poyi B (popMUpOBaHUHT
pPallMOHAJIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO TpEACTaBiIeHUS 00
OKpY’KalollleM MHUpPE KaK O €IMHCTBE MPUPOAbl U YEIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTE M pEIICHUH MpoO0JIeM COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;
yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JJIS COBPEMEHHOW LMBUJIU3AIUU: B €€
TYMAaHUCTUYECKOM HANpPAaBICHHOCTH M Ba)XXHOM pPOJM B CO3JAaHUM HOBOM 0Oa3bl
MaTepUaIbHOW KYJIBTYpPhI, B PEIICHUU TI00ATBHBIX MPOOJIEM YCTOWYHMBOIO Pa3BUTHS
YEeJIOBEYECTBA —  CHIPbEBOM, DHEPreTHUYECKOM, MHUIIEBOM M  AKOJIOTMYECKOU
0€30MacHOCTHU, B Pa3BUTUMU MEAMIIMHBI, OOECIEUCHUH YCJIOBUU YCIEUIHOTO Tpyda U
HKOJIOTHYECKH KOMMOPTHOM KU3HU KaXKIOTO 4jeHa OO0IIeCcTBa; €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH: TIOHUMaHHsS CYIIHOCTH METOJOB IIO3HAHUA, WCIOJIb3yEMbIX B
€CTEeCTBEHHBIX HayKaX, CHOCOOHOCTH UCTOJB30BaTh MOIYyYaeMble 3HAHUS JJIsl aHATU3a U
OOBSCHEHMSI SBJICHUM OKPY’KAIOIIETO MHUpAa M TMPOUCXOASAIIMX B HEM H3MEHEHHH,
yMEHUSI ieiaTh 0OOCHOBAHHBIC 3aKJIFOYEHUSI Ha OCHOBE HayUHBIX ()aKTOB U UMEIOIIUXCS
JAHHBIX C IIE€JIbI0 TIOJMYYEHUs JTOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOSITEIHHO
WCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
npo0ieM B pEalbHBIX KU3HEHHBIX CHUTYallMsIX, WHTEpeca K

MO3HAHUI0, UCCIIEIOBATENIbCKOMN AESTEITbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIo,
K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUU C >KM3HECHHBIMU
MOTPEOHOCTIMU; WHTEpeca K OCOOCHHOCTSIM TpyJda B pa3duyHbIX cdepax
npodeccuoHaIbHON

JACATCIBbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yibTaThl OCBOSHHUS TPOTPaAaMMBI MO XUMHUU Ha YpOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSI (dopMupoBaHus MUPOBO33pEHUS oOyuaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIpEAMETHbIE) OOLIEHAyYHbIE TMOHATHS, OTPAXKAOIINE
[EJOCTHOCTh HAYyYHOM KapTUHBI MHpa M choeuupuKy METOJOB TMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIlEeCTBO, DHEprus, SIBICHHUE,
IpOLECC, CUCTeMa, HAy4HbIH (DAaKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
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TEOpus, HCCIeNOoBaHUE, HAOMIOJEHHe, W3MEpPEHHEe, OKCIEPUMEHT U  Jpyrue);
yHUBEpcallbHble  y4eOHbIe  JeHCTBHS  (TIO3HABaTENbHbIE, KOMMYHHKATHBHBIE,
peryiaTuBHbIE), obecnieunBaronme GpopMupoBanrne (QyHKIMOHATBHOM TPaMOTHOCTU U
COLIMAIbHOM KOMIIETCHIIMY OOYYaIOLINXCSl; CIIOCOOHOCTh O0YYArOIIUXCS UCIIOJIb30BaTh
OCBOEHHBIE MEXAUCLIUTIIMHAPHBIE,

MUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJbHbIC Y4eOHbIC JEHCTBUS B MO3HABATEIHHOU
¥ COIMAJIbHON TPaKTUKE.

MeTaHpeI[MCTHBIe PE3YyJIbTATBI OTpaxXaroT OBJIaACHUC YHUBCPCAJIbHBIMHA
y‘{C6HI>IMI/I IMO3HAaBATCIIbHBIMHY, KOMMYHUKATHBHBIMHA U PCTYJLITHBHBIMU I[CﬁCTBPIHMPI.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jjornueckue aeicTBMA:

CaMOCTOSITEeTILHO (hOPMYJIMPOBATh M aKTYaJU3UPOBATh MPoOIIeMy, pacCMaTprUBaTh
€€ BCECTOPOHHE; OMPEICIIATh LEJH JIEATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX

JIOCTHIKCHMS,

COOTHOCHUTH PE3YJIbTATHI AEATEIBHOCTH C IOCTABJICHHBIMU LIEISIMU; UCIIOJIb30BaTh IIPU
OCBOCHMU 3HAHUU MPUEMBI JJOTHUYECKOTO MBIIIJICHUS: BBIICIATh XapaKTEPHbIC MPU3HAKA
MOHATUN U YCTAHABIIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINUE MOHSITUSA
JJ1s1 OOBSICHEHUS OTJICBHBIX (DaKTOB U SIBIICHHM; BBHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(UKAIIUU BEIIECTB U XUMUUYECKUX
p€aKkiuii; YCTaHABIWBATh NPUYUHHO-CIICACTBEHHBIE CBS3HM MEXIY HU3Yy4YaeMbIMU
SBJICHUSIMH; CTPOUTH JIOTMUECKUE PACCYXKJCHHS (MHIYKTUBHBIC, NIETYKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTHU M TIPOTHBOPEUUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUEHUS, MPUMEHSITH B MPOIECCe MO3HAHUS
HCTIOJIb3YEMBIE B XUMUM CHMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, TTPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABIICHUS — XUMUYCCKHI 3HAK
(cuMBOJ) 2JIeMEHTa, XUMHUUYecKas (HopMyiia, ypaBHEHHE XUMHUYECKON pEaKIUU — TMpHU
peleHnn y4eOHBIX IMO3HABATENbHBIX M MPAKTHUYECKUX 3a7ad, TPUMCHITh Ha3BaHHBIC
MOJICJIbHBIE MPEACTABICHUSA [JI BBISBICHUS XapaKTEPHBIX MNPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIUN.

ba3oBble ncciaenoBareabCKue JeicCTBHA:
BJIAJIETh OCHOBAMM METOJOB HAYYHOIO IIO3HAHUS BEIIECTB U XUMHUYECKHX
peakiuii; ¢GopMyIUpoBaTh I1I€M M 3aJladyd  MCCJIEJOBaHUsS, WCIOJIb30BaTh
MMOCTaBJIICHHBIC
U CaMOCTOSITENIbHO C(HhOPMYITUPOBAHHBIE BOMPOCHI B KAUYE€CTBE MHCTPYMEHTA TTO3HAHUS U
OCHOBBI Jis1 ()OPMUPOBAHUSI TUIOTE3bI O MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXXIEHHM; BIAJCTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHHUPOBAaHHUS W MPOBEIACHHS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HaOMIOAaTh 3a XOJIOM
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npolecca, CaMOCTOSITENIbHO MPOTHO3HPOBaTh €ro  pe3ynbrar, (opMyIUpOBaThH
00001IEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAaHUS,
COCTaBIISITh OOOCHOBAHHBIM OTUYET O TPOAETAHHOW paboTe; MPHUOOPETaTh OMBIT
YUEHUYECKON HUCCIIEI0BATENICKON U POEKTHON AESITENBHOCTH,

IPOSIBIISITE CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHHS.

Pabora ¢ nndopmanmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX WHMOPMAITH (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIepKaHHUs, CIpaBOUYHbBIE MOCoOMs, pecypchl MHTepHeTa),
aHaJM3UPOBaATh MHOOPMALIMIO PA3IMYHBIX BUIAOB U (HOPM IPEACTaBICHUS, KPUTHUECKH
OIIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUMBOCTH; (HOPMYIHPOBATH 3aMPOCHI U
MIPUMEHSTH Pa3InYHbIC METOBI IPHU MTOMCKE U 0TOOpE
uHpopMaru, HeoOXOAUMOM JJIsI BHIMOJHEHUS YUEOHBIX 3a7a4 ONpEeeIEHHOIO THUIIA;

IpUOOPETaTh OMBIT UCIIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTUA ¥ PA3IUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbBHO  BBIOMPATH

ONTUMAJIbHYIO (hOpMY TpeCTaBICHUS HHPOpMAITIU
(cxembl, TpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE); UCTIOIb30BaTh HAYYHBIH
SI3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XUMHUYECKOW HHGOpMalMei: MPUMEHSTh
MEXIpeaIMeTHbIe ((PU3HYECKHEe M MaTeMaTHYeCKHE) 3HaKU M CHMBOJIBI, (HOPMYIIBL,
ab0peBuaTypbl, HOMEHKJIATypy; HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJISIHOCTH.

KoMMyHHKaTHBHBIC YHHUBEpPCaJIbHbIe YUeOHbIC JCHCTBUA:
3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTA

W/WIU  JUCKYCCUHU, BBICKA3bIBaTh WJEH, (POPMyIUpOBaTH CBOU MPEIJIOKEHUS
OTHOCUTENBHO BBINOJHEHHS TPEIJIOKEHHON 3aJa4yd; BBICTYyNaTb C MPE3CHTALMEN
pe3yJbTaTOB IO3HABATEJIBHOW JEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHHKAMHM TPHU BBIIIOJIHEHUH XWMHUYECKOTO SKCIEPUMEHTA,
NPAKTHYECKON pabOThl MO HCCIIETOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peau3alluu
y4eOHOro MpoekTa, M (OPMYIUPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUM MyTEM COTJIaCOBAaHMS TMO3MLUMKA B XoAe OOCyXkaeHus U oOMeHa
MHEHUSIMH.

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4YeOHbIe JEMCTBHSA CaMOCTOSTENBHO
IUIAHUPOBATh U OCYIIECTBIISATh CBOIO IIO3HABATEIIBHYIO NEATEIBHOCTDb, ONPEHENss €€
HENIM W 33/a4d, KOHTPOJIMpPOBaTb U IO MeEpe HEOOXOAUMOCTH KOPPEKTHUPOBATH
IpeJlaraéMblii alNropuT™ JeMCTBUN MPU BBIOJHEHUH YYEOHBIX M UCCIIEOBATENbCKUX
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3aja4, BbIOMpaTh Hanbosee 3 (HEeKTUBHBIN COCOO WX pEUIeHHs ¢ YYETOM MOTyYEHUS
HOBBIX 3HAHHI O BEMIECTBAX U XUMUYECKUX
peaKuusx;

OCYILIECTBJISITh  CAMOKOHTPOJIb  JCATEIBHOCTH HAa  OCHOBE  CaMOAaHaJIM3a
Y CAMOOILICHKH.

[IpenmeTHbIE pe3yJIbTaThI OCBOEHUS IPOTrpaMMBbl o XUMUHU
Ha yrayOJaEHHOM YpOBHE Ha YpPOBHE CpelHero oOmero oOpa3oBaHHs BKIIOYAIOT
cnenuduueckre uisi ydeOHOro mnpenMera «XUMHS» HaydHble 3HAHUSA, YMEHUS U
CIocoObI JEHCTBUI TTO OCBOEHUIO, MHTEPIPETALIMA M TIPEOOPA30BAHUIO 3HAHUM, BUIBI
JEATEIIbBHOCTH O TOJIYYEHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B PA3IUYHBIX
y4eOHBIX CHUTYallMsIX, a TaKKE€ B PeajbHbIX JKU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C
xuMuen. B mporpamMme mo XuMuM MpPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI IO TOJaM
W3YUYCHHS.
HPEJIMETHBIE PE3YJIBTATHBI 10 KJIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHnuecKas XuMHUsD) OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUIN: O MECTE U 3HAUYCHUU OPTaHUYECKON XUMUU

B CHUCTEME ECTECTBEHHBIX HAayK U €€ poJi B OOECIEUEHUH YCTOMUMBOIO DPa3BUTHUS
YEeJOBEYECTBA B PEIICHUU MPOOJIEM HSKOJIOTHYECKOM, PHEPreTUYEeCKO U MUIIEBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAIIOB, HOBBIX
MCTOYHUKOB JHEPruu, B OOECHEYEHHH palUOHAIBHOTO HPUPOAOIOIb30BAHUSA, B
(bopMHpPOBaHUM MUPOBO33PEHHUS U OOLIEH KYJIbTYphl YEIOBEKA, a TAKXKE IKOJOTUUYECKU
000OCHOBaHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbI0 M MPHUPOJHOM Cpele; BIaJeHHE
CHUCTEMOW XMMHWYECKNX 3HAHUM, KOTOPAs BKIFOYAET: OCHOBOIIOJIATAOIINE
MOHATHUSL — XUMUYECKUHN AJIIEMEHT, aToM, PO U dJEKTpOoHHas o0ojoyka aroma, S-, p-,
daToMHBIE OpOWTAaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aroma, THOPHIU3aIus
aTOMHBIX OpOUTANICH, MOH, MOJIEKYJIa, BaJICHTHOCTb, dJIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb
OKHUCJICHUS, XUMHUYECKas CBA3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBINA O0OBEM, YTiIepOaHbIN
ckeneT, (yHKIHMOHAJIbHAS TPYIIA, paJuKkai, CTPYKTypHble (HOpMyibl (pa3BEPHYTHIE,
COKpall€HHbIe, CKEJETHBbIE), HW30MEpUsl CTPYKTypHas U  IMPOCTPAHCTBEHHAs
(reomeTpuueckasi, onmuueckds), W3OMEpPbl, TOMOJIOTMYECKUH PsA, TOMOJIOTH,
YTJIEBOJOPOBI, KACIOPOA- U a30TCOJAEPKALIME OPraHUYECKUE COCIUHEHUSA, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHHUS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3akon JI.M. MeHnneneeBa, Teopusi CTPOEHUSI OPTaHUYECKUX BEILECTB
A.M. bytnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHCHHUS WU
MPEBPALIEHUS SHEPTUH MPU XUMUYECKHUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI
S3bIK  XMMHH, MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAUME B OCHOBE NOHHUMAaHUS
MPUYMHHOCTA M CHUCTEMHOCTH XMMHUUYECKUX SBJICHUMN; MPEACTABICHUS O MEXaHHU3Max
XUMUYECKUX PEaKLMil, TEPMOJAMHAMUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTSAX HX
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OpOTEKaHusi, O B3aMMHOM BJIMSHHM AaTOMOB M TpPYII aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIM M Me3oMepHbIN ddekTrl, opuentantsl | u Il pona); pakrorornueckue
CBEJCHHSI O CBOMCTBaxX, COCTaBe, IIOJIyYEHHH M OE30MaCHOM HCIOJIb30BaHUU
BaXHEHININX OPTraHMYECKHUX BEIISCTB B OBITY U MPAKTHUECKOHN MEATEITHHOCTH YEIIOBEKA,
oOIIMX HAYYHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpUMEpPE MPOU3BOJICTBA
MeTaHoJa, mepepaboTku HePTH); CPOPMUPOBAHHOCTH YMEHUM ! BBISBIISATH XapaKTEPHBIC
NIPU3HAKHU TIOHATHH,

yCTaHAaBIMBaTh  MX B3aMMOCBSA3b, HCIOJIB30BAaTh COOTBETCTBYIOIUE  TOHSTHS

IpU ONHCAaHWHM COCTaBa, CTPOCHUS M CBOWCTB OpPraHMYECKUX COCIMHCHUN;
c(hOpMHUPOBAHHOCTH YMECHHIA:

HCIIOJB30BATh XUMHUYCCKYIO CUMBOJIUKY I COCTABJICHUA MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYINI OpraHMYECKHX
BEILECTB; COCTABJATh YPABHEHUS XMMHUYECKHX PEAKIMl U PaCKpbhIBATh UX CYIIHOCTH:
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIUNA TOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OanaHca ATHX peakUui, peakuuil HOHHOIO OOMeHa MyTEM COCTaBJICHMS MX MOJHBIX U
COKpalI€HHBIX MOHHBIX YPaBHEHUW; W3TOTaBIUMBATH MOJEIH MOJEKYJ OPraHMYECKHX
BEILECTB JUIsl WITIOCTPALuu
UX XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHMS]; CHOPMHUPOBAHHOCTh YMEHUM:
yCTaHaBJIMBATh MPUHALJIEKHOCTh U3yUYEHHBIX OPTAHMYECKUX BEIIECTB M0 X
COCTaBY M CTPOEHUIO K ONPECIEHHOMY KJIacCy/TpylIe COeAUHEHUN, 0asams UM
Ha3BaHuA 1Mo cucrematndeckoit Homenknatype (IUPAC) u npusooums TpuBUaIbHbIE
Ha3BaHUS JJIA OTACIIBHBIX PEACTABUTEIEH OPraHMYECKUX BEIIECTB  (THJIEH,
aUEeTWIEH, TOJIyOdI, [NIMUEPUH, STWICHINIUKOJb,  (eHoJl, popMabaeru,
alleTaIbJeTn], alleTOH, MypaBbUHAsl KMCIIOTA, YKCYCHAsl KUCII0Ta, CTEApUHOBAs,
OJIEMHOBAsI, MaJIbMUTUHOBAsI KUCIIOTHI, MNIULIKH, aJlaHUH, MaJIbT03a, PPyKTO3a, AHUJIUH,
JUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTUe); cPOPMUPOBAHHOCTH YMEHUS
ONpPENENATh BUJ XUMHUECKOW CBSI3U B OPTaHUYECKUX
COeMHEHMX (KOBAJCHTHAsl U MIOHHAs CBA3b, G- U TM-CBSA3b, BOJOPOIHAS CBS3b);
chOPMUPOBAHHOCTh ~ YMEHHUS MPHUMEHSTHh TOJOKEHUS TEOPUH  CTPOCHUS
oprannyeckux BemectB A.M. byriepoBa misi 0ObSCHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOEHUS; CPOPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh
COCTaB, CTpO€HHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA TUIMUYHBIX MpPEICTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB: AJKAHOB, LHKJIOAJIKAHOB, AJIKEHOB,
aJIKaJUEeHOB, QJIKWHOB, apPOMATUYECKHX YIJIEBOJOPOJOB, CIUPTOB, aJbJETHJIOB,
KETOHOB, KapOOHOBBIX  KHCJOT, TMPOCTBIX U  CJHOXHBIX  3(HUPOB,  KUPOB,
HUTPOCOEANHEHU W aMHUHOB, AMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, AHM- H
MOJINCAXAPUJIOB), WILTFOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXIY HUMU ypaBHEHUSIMU COOTBETCTBYIOIIHX XUMUYECKUX
peakuuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYJI; CHOPMUPOBAHHOCTh YMEHUS
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MOJITBEPK/IaTh HA KOHKPETHBIX MPUMEpax XapakTep 3aBUCUMOCTH PEAKIIHOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUM OT KPAaTHOCTU U TUIIA KOBAJIEHTHOU CBs3H (G-
U T-CBSI3U), B3AMMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;
c(hOpPMHUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh HCTOUHUKU YTIEBOIOPOJAHOTO CHIPhS
(HedTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI €r0 MepepadoTKU U MPAKTHIECKOE
MPUMEHEHHE IPOAYKTOB NepepaboTKu; c(hOPMUPOBAHHOCTH BIAICHUS CUCTEMOMN 3HAHUHN
O €CTECTBEHHO-HAYYHbIX METOJIaX
MO3HaHUS — HAOIIOICHIH, U3MEPEHUH, MOACITUPOBAHNH, SKCIIEPUMEHTE (PEATIbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSITh 3T 3HaHUS; CHOPMHUPOBAHHOCTh YMEHUS
MPUMEHSTh OCHOBHBIE OTIEPAIIMHA MBICIIUTEIBHOMN N€ATEIbHOCTH — aHaJIN3 U CUHTE3,
CpaBHEHUE, 0000IIeHNE, CUCTEMATU3AIIHIO, BBISIBIIEHUE IPUUMHHO-CIIEICTBEHHBIX CBSI3EH
— JIJIs1 U3y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEaKINil; CPOPMUPOBAHHOCTD
YMEHUH . BBISBJIATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH
C TIOHATHUSMH U TIPECTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MTPEIMETOB s Ooee
OCO3HAHHOTO MOHUMAaHUS CYUIHOCTHM MaTepUalbHOIO €IMHCTBA MHUpPA, MCIOJb30BaTh
CUCTEMHBIC 3HAHHUS MO OPTaHWYECKOW XWMHH i OOBSCHEHUS W MPOTHO3HPOBAHUS
SBJICHUHM, MMEIOLINX €CTECTBEHHO-HAYUYHYIO IPUPOIYy; CHOPMHUPOBAHHOCTH YMEHHIA:
MIPOBOANUTD PACUETHI IO XUMUYECKUM (POopMyrIaMm u
YpaBHEHUSIM XUMHYECKUX PEAKIMM C UCIMOJIb30BaHUEM (DM3MYECKUX BEJIWYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIMX BEUIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PacuéThl MO HAXOXKICHUIO XUMHUYECKON (POpMyJibl BEIeCTBA MO HM3BECTHBIM
MacCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB, TMPOJYKTaM CrOpaHUs, TIUIOTHOCTH
ra3zoo0pa3HbIX  BEILECTB; cOpPMUPOBAHHOCTh ~ YMEHMIA:  MPOTHO3UPOBATH,
aHAJIM3UPOBATh U OIEHUBATh
C TMO3UIINI YKOJOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C TMepepabOTKONM BEUIECTB, MCIOJIb30BATh
MOJIYYCHHBIC 3HAHUS MJI1 TPUHATUS TPAMOTHBIX pEIICHWH MpoOjieM B CUTyaIusx,
CBSI3aHHBIX C XMMHUEH; CPOPMUPOBAHHOCTh YMEHHI: CAMOCTOSTENILHO TMJIAHUPOBATh U
IPOBOJAUTh XUMUYECKHUI HKCIIEPUMEHT (ITOJIyY€HUE U U3yYEHUE CBOMCTB OPraHMYECKUX
BEIIECTB, KAYECTBEHHbIE PEAKIMH  YIJIEBOJOPOJOB  Pa3iIMYHBIX  KJIAcCOB U
KHUCTIOPOJICOICPKAIIINX OPTAaHWMYECKUX BEIIECTB, PEIICHHE AKCIEPUMEHTAIbHBIX 3a/1a4
[0 pPacHoO3HaBaHUIO OPraHMYECKHX BEUIECTB) C COOJIIOJEHUEM MpaBHJ 0OE30MacHOTO
oOpanieHusi C BelIeCTBaMHU U JIaDOpaTOpHBIM 000pyAOBaHUEM, (POPMYIHPOBATH 1LIEIb
WCCJICIOBAHMSI, TPEACTABIAT, B PA3aU4HOW (opMe pe3yiabTaThl SKCIEPUMEHTA,
aHAJIM3UPOBaTh W OIEHWBATh HMX JIOCTOBEPHOCTh;  C(HOPMHUPOBAHHOCTH YMEHUH:
coOJr01aTh MpaBujIa KOJIOTHUECKH 11eJIeCO00Pa3HOTO MOBEJCHUS B OBITY
U TPYAOBOH JAEATETHbHOCTH B LEJISX COXPAHEHHUS CBOETO 3I0POBbs, OKpY’Karollei
IIPUPOJHOM CPEAbl U JOCTMIKEHUS €€ YCTOMYMBOIO PAa3BUTHs; OCO3HAaBaTh ONACHOCTH
TOKCHUYECKOTO JCHCTBHSI Ha KUBbIE OPTraHU3MBI

26



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccsl (yrinyOnEHHBIN ypOBEHB)

ONPENCTEHHBIX OPraHMYECKUX BEIIECTB, MNOHMMAass cMmbica nokasarens [IJIK;
aHAIM3UPOBaTh  11€71eCO00Pa3HOCTh MIPUMEHEHUS OpraHUYECKUX
BEIIECTB

B TIPOMBIIUIEHHOCTA W B OBITY C TOYKH 3PCHHS COOTHOIICHHS PHUCK-TIONH3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISITH IEJICHANPABICHHBIA MOUCK XUMHUYECKOM

uHOpMaIMU B Pa3IMYHBIX HCTOYHWKAX (Hay4dHas W y4eOHO-Hay4Has JUTEpaTypa,
cpencTBa MaccoBod nH@popManuu, MIHTEpHET U Ipyrue), KpUTUYECKU aHAIU3Upo8amsy

XUMUYECKYI0 WH(pOpMaIio, nepepabamovléams €€ U UCNOIb306aMb B COOTBETCTBUU C

MOCTaBJICHHOM y4eOHOM 3aauei.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOCHHUS Kypca «OOIIas W HEOpraHudecKask XUMUsD»
OTPaXKaroT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTepUaJIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX Y MIO3HABAEMOCTH SIBJICHUU IIPUPOABI, O MECTE U 3HAYCHUU XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECIEYEHWU YCTOWYMBOIO Pa3BUTHUS, B
pelieHny IpooJIeM IKOJIOTUUECKON, IHEPTeTUYECKOM U MUIIEBON 0€30MaCHOCTH,
B Pa3BUTUM MEIULIMHBI, CO3JaHUHU HOBBIX MATEPUAJTIOB, HOBBIX HCTOYHUKOB JHEPIUU, B
o0ecrneyeHnr paloHaIbHOTO MPUPOIONO0JIb30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS
U OOIIeH KyJIbTyphbl YEJIOBEKA, a TAK)KE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBBIO U TPUPOJHOM CpeAe; BIAJCHHE CHUCTEMOW XUMHYECKUX 3HAHHM,
KOTOpAasi BKJIIOYAET: OCHOBOIIOJIATrak0IINE
MOHATUSI — XUMUYECKUM AJIIEMEHT, aTOM, SJIpO aTOMa, U30TOIbI, AIEKTPOHHAsE 000J0UKa
atroma, S-, p-, 0-aToMHBIC OpOMTANIM, OCHOBHOEC M BO30YXIEHHOE COCTOSHHS aToMa,
TuOpUAN3aINs ATOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
JIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCJICHHS, XUMHUYECKas CBA3b (KOBAJICHTHas,
WOHHAasA, METaJUIMYecKasi, BOJOPOAHAsA), KPUCTAINIMYECKAs pEIIETKA, XUMUYECKas
peaxkuus, pacTBOp, BJIEKTPOJIMThI, HEANEKTPOIUTHI, JIECKTPOJIUTHUYECKAS THUCCOIUALINS,
CTENEHb JHWCCOUMALIMU, BOJOPOAHBIM IIOKAa3aTelb, OKHUCIWUTENb, BOCCTAHOBUTEIID,
TEII0BOM 3(PHEeKT XUMHUUECKON peaKIuu, CKOPOCTh XMMUYECKOW peaKIni, XUMUYECKOe
pPaBHOBECHE; TEOPUM M 3aKOHbI (TEOpHsl DIIEKTPOJUTUYECKON  JIHCCOLMAIINH,
nepuoauueckuil 3akoH [[.M. MenzaeneeBa, 3aKOH COXpAaHEHUsI MAacCChl BEILIECTB, 3aKOH
COXPaHEHHMS U MPEBPALICHUS SHEPTUU NIPU XUMHUYECKUX PEAKLHMAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3BIK
XAMHWHU, MUPOBO33PECHUECKHUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUSA MPUYUHHOCTU U
CUCTEMHOCTH XHUMHUYECKUX SBIICHUN; COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJIMOJICKYJISIPHOM YPOBHSIX;
IIPEICTABICHUST O MEXaHU3Max XUMHUYECKUX PEaKUHUM, TEPpMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX WX NPOTEKaHUs, O XUMHYECKOM DPAaBHOBECHH,
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pacTBOpax H JUCHEPCHBIX CHUCTeMax; (AKTOJIOTUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUM U OE€30MaCHOM HCIOJIb30BAHUM BAXHEHIIMX HEOPTaHMYECKHX
BEIIECTB B OBITY U NPAKTUUECKON NESITEIBHOCTH YEJIOBEKa, OOIMUX HAy4YHBIX
OPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA; C(HOPMUPOBAHHOCTh YMEHHI: BBISABIATH
XapaKTepHbIC MPU3HAKU MOHSATH,

ycmanaeaueams HNX B3aNMMOCBA3b, UCNO1b306ANMb COOTBCTCTBYIOIIUC IIOHATHA  IIPHU
OIIMCAaHUH HCOPraHUYCCKUX BCIICCTB U HUX HpeBpaHlCHI/Iﬁ; C(bOpMI/IpOBaHHOCTB YMCHUA
HCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIUKY

JUIsi  cocTaBieHus: (OpPMYJ BEIIECTB M YPaBHEHMM XHMHMUYECKUX  PpEaKIIHil,

cuctemarnueckyro HomeHkiarypy (IUPAC) um TpuBmanbHbIE Ha3BaHHS OTICIIBHBIX

BEIECTB; C(HOPMUPOBAHHOCTDh YMEHUS ONPEEIATh BAJCHTHOCTh U CTETICHb OKUCIICHUS

XUMHUYECKUX DJJIEMEHTOB B COCIMHEHUSX, BHUJI XUMHYECKON CBSI3M (KOBaJICHTHa,

MOHHAs,

METAJUINYECKasi, BOAOPOAHAs ), TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;
c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BEILIECTB

OT BHUJA XMMHMYECKON CBA3M W THUIA KPUCTAUIMYECKOW pElETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIN MEXaHHU3MBbI oOpa3oBaHus KOBAJICHTHOMN CBA3U;
c(OpPMUPOBAHHOCTh YMEHMH: KIacCU(PUIMPOBATh: HEOPraHMUECKHE BEIIECTBA MO MX
COCTaBy, XHMHMYECKHE pPEaKUUH MO pa3IMYHbIM MpU3HAKAM (YUCIYy U COCTaBY
pearupyromux BELIECTB, TEIJIOBOMY 3()QPeKTy peakuuu, HU3MEHEHUIO CTeleHeu
OKHUCJICHHS  JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTainu3aropa U JApyTue);
CaMOCTOSITEJIBHO 8b10Upams OCHOBAHMSI U KPUTEPUU ISl KIAacCU(UKAIIMU H3y4aeMbIX
BEUIECTB M XMMHYECKUX PEaKLM; CPOPMUPOBAHHOCTH YMEHHUS PACKPbIBATH CMBICI
nepuoandeckoro  3axkoHa M. MengeneeBa W AEMOHCTPUPOBATH  €r0
CUCTEMATU3UPYIOIIYI0,  OOBSICHUTEIbHYIO M IPOTHOCTUYECKYIO  (YHKIUU;
c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB H
MOHOB XMMHYECKUX DJIEMEHTOB IIEPBOrO—4YeTBEPTOro IepuonoB Illepmoamyeckon
cucrembl J[.MI. MeHneneeBa, uCHONb3ys TNOHATUA <«OHEPrETUYECKUE YPOBHNY,
«IHEpPreTHYeCKHe TOAYPOBHM», «S-, P-, 0-aToMHBIC OpOHMTANNW», «OCHOBHOE U
BO30Y)K/IEHHOE SHEPreTHUECKHEe COCTOSHHSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH
VU3MEHEHHs] CBOMCTB XMMHUYECKMX OJJIEMEHTOB M MX COCAUHEHUW IO IIEpUojaM |
rpynnaMm Ilepuonnueckoin cucremsl [[.MI. MeHnneneeBa, BajleHTHbIE BO3MOKHOCTH
aTOMOB  DJIEMEHTOB HA  OCHOBE CTPOEHUSI HMX  DJEKTPOHHBIX  000J0YEK;
c(OpPMHUPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB, noomeepicoams  CYIIECTBOBaHUE
TEHETUYECKOU CBA3U MEXKIy HEOPTaHUYECKUMHU BEIIECTBAMM C IIOMOILBIO YPABHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHil; CHOPMUPOBAHHOCTh YMEHUS pacKpbIBaTh
CYIIHOCTb: OKHCIIUTEIBHO-
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BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOrO OajaHca 3THX
peakuuii; peakuii HOHHOro oOMeHa MYTEM COCTaBJICHUS UX MOJHBIX M COKpAIIEHHBIX
VMOHHBIX YPAaBHEHMI; peaKINil THIPOIN3a; PEAKIMI KOMIUIEKCOOOpa30BaHUS

(Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKA M alIOMUHUSA); CHOPMUPOBAHHOCTh YMEHUS

OOBSACHATh 3aKOHOMEPHOCTHU IPOTEKAHUSI XUMUYECKUX

pEeaKkIui ¢ y4ETOM MX DHEPTETUUECKUX XAPAKTEPUCTUK, XAPAKTEP U3MEHEHHS CKOPOCTHU
XMMHUYECKON peaklUuu B 3aBUCUMOCTH OT Pa3jIMuYHbIX (PAKTOPOB, a TAKKE XapakKTep
CMEUIEHUSI XUMUYECKOT0 PABHOBECHS O] BIUSHUEM BHEIIHUX BO3JEHCTBUM (TPUHIUIT

Jle 1laTenne); copMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMUMHYECKUE PEaAKIUH,

Jexanme
B OCHOBE NPOMBIIIJICHHOTO MOJY4YeHUsI CEPHOM KHUCJOThI, aMMHUaKa, OOIMEe Hay4HbIC
MPUHITUTIBI XUMUYECKUX MIPOU3BO/ICTB; 1€J1€CO00Pa3HOCTh MPUMEHECHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILICHUS
PHUCK-TI0JIh3a; COPMUPOBAHHOCTH BIIAJICHUS CUCTEMOW 3HAHUN O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUW TMpUpPOABl — HAOMIOACHUE, U3MEpPEHUEe, MOJIECIUPOBaHUE,
OKCIIEPUMEHT (peajbHbIi W MBICIEHHBIN), HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSITh ATH 3HAHUS TPHU HKCIEPUMEHTATIHLHOM HCCIICIOBAHUU BEIIECTB U
JUIsl OOBSICHEHUS XUMUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJE, MPAKTUUECKOM
NEATEIIbHOCTH Y€JIOBEKA U B MIOBCETHEBHOM KU3HMU;

c(hOPMHUPOBAHHOCTh YMEHHSI BBISBIISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABJICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS Ooee
OCO3HAHHOTO MMOHWMAHUSI MaTEPUATBLHOTO €IMHCTBA MUPA; CPOPMUPOBAHHOCTH YMEHHU S
MPOBOJAUTH PACYETHI: C HCIOJb30BAHUEM TOHSATUHA «MaccoBasi [0Sl BEIIECTBAa B
pacTBOpe» W «MOJISIpHAs KOHIEHTpAllMs»;, MacChl BeIleCTBA WM 00bEMaA rasza Mo
M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM OOBEMY OJTHOTO U3 yYaCTBYIOIIHMX B
peakiuy BeIEeCTB; TEIIOBOro A(pdekTa peakiuu; 3Ha4eHUs BOJOPOJAHOTO MOKa3aTelsl
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO JUCCOIMAINH; MAcChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMHU, €CJIM OJHO U3 MCXOJHBIX BEIIECTB JIAaHO B
BHUJIC pacTBOpa C ONPEACIEHHON MAaCCOBOM JOJIE€H paCTBOPEHHOTO BEIIECTBA WJIA JAHO B
n30bITKE (MMEET MPUMECH); JOJIU BBIXOJIA MPOAYKTA PEAKIUU; 0OBEMHBIX OTHOIICHUN
razoB; cOOPMUPOBAHHOCTb YMEHHI: CAMOCTOSITEIHLHO TUIAHUPOBAThH U TIPOBOIUTH
XUMHUYECKUN DKCIIEPUMEHT (IIPOBEACHUE PEAKIUd MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOIO0 COCTaBa HEOPraHMYECKHX BEIIECTB, OMPEACIICHUE CpPEelbl PAacCTBOPOB
BEIIIECTB C IMOMOIIBI0 WHIWKATOPOB, M3yUYCHHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha
CKOpPOCTh XMUMHYECKOW peaKluu, PEHIEHUE HKCIEPUMEHTAIbHBIX 33Jad MO0 TeMam
«Metamib»y u «Hemetaiuibl») ¢ coOoeHMEM MpaBuil 0e30macHOro oOpalleHusl ¢
BEIECTBAMH U JTAOOPATOPHBIM 000pyAOBaHUEM, (HOPMYITUPOBATH I€Ih UCCIEIOBAHMS,
npedcmaesnsames B pa3nyHON (opme pe3ysibTaThbl dKCHEPUMEHTA, aHAIUUPO8AmMb W
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OLICHMBATh HUX JOCTOBEPHOCTh; C(HOPMHUPOBAHHOCTH YMEHHII: COONIOJaTh MpaBUIIa
MOJIb30BAHUS XUMUYECKOM

MOCYJI0M U J1abopaTOpHBIM 000PYI0BaHKUEM, OOpaIIEHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSAMHM IO BBIIOJHEHHIO JAOOPATOPHBIX XUMUYECKUX OMBITOB, 3KOJOTUYECKU
1[e71eco00pa3HOro MoBeACHUSI B ObITY M TPYAOBOW JIEATENLHOCTH B ILIEJISX COXPAaHEHUs
CBOETO 310pPOBbs, OKPYKAIOUIEH NPUPOJHOM CPEAbl U JOCTHKEHUSA €€ yCTOMYHMBOTO
pa3BUTHUS, 0CO3HABAMb ONACHOCTh TOKCHYECKOTO JCHCTBHS HA YKUBBIE OpPraHU3MBbI
ONPENCTEHHBIX HEOPraHWYECKUX BEIIECTB, IMOHUMAas cmbica mnokaszarens [IJIK;
c(hOpMUPOBAHHOCTh YMEHUI: OCYHIECTBISAThH II€JICHANPABICHHBIM MOUCK XUMHUYECKOU
uHbOpMaIlMU B Pa3IMYHBIX HMCTOYHMKAX (HaydyHas W ydeOHO-HAaydHas JHTEpaTypa,
cpelacTBa MaccoBoi uMH@opmaiuu, HTEepHET U pyrue), KpUTHUECKH aHaJIU3UPOBATh
XUMHUYECKYI0 MH(pOpMaluio, nepepadarbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C
MOCTABJICHHON y4ueOHOM 3a1aueil.

30



TEMATHYECKOE
IINIAHUPOBAHUE

®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

10 KJIACC

No

/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO IIpeaMeTa

KomuuecTBo
4acoB

[IporpamMmHO€E cozepaHue

OcHOBHBIE BUIBI ACSTEIBHOCTU
00yJaroImuxcs

Pa3zneu 1. TeopeTndeckne 0OCHOBBI OPraHUYeCKO XUMHHU
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1.1

[Ipenmer oprannueckon
XUMHUHU.

Teopus cTpoeHus
OpraHUYECKUX
coenquHeHnn A. M.
byrtneposa

[IpenmMer u 3HaYEHNE OPTAHUYECKOU
XUMHH, TIPEICTaBICHHE 0 MHOT000pa3uu
OpTraHUYECKUX COCTHUHEHUMN.
DIIEKTPOHHOE CTPOEHUE aToMa yriepoaa:
OCHOBHOE U BO30YKJICHHOE COCTOSIHHUS.
BasieHTHBIE BO3MOYKHOCTH aTOMa
yriepoaa. XuMHYECKas CBSI3b B
OpTraHUYECKUX COCTUHEHUAX. THUIIbI
ruopuaAn3aliKi aToMa yriiepo/a.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
cBs13M (OOMEHHBIN U
JIOHOPHOAKIETITOPHBIN). THIIbI
NepPEeKPBhIBAaHUSI AaTOMHBIX OpOUTANICH: G- U
n-cBsi3u. OIMHapHas, TBOMHAS U TPOHAs
cBs13b. CIToCOOBI pa3phiBa CBS3EH B
MOJIEKYJIaX OPraHUYECKUX BEILECTB.
[TonsiTue 0 CBOOOIHOM pajuKaie,
HyKJIeoduie u daeKTpoduie.

Teopust CTpoeHUs OPraHUYECKUX

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC

HpI/ISHaKI/I) U IIPUMCHATH 3TH IIOHATHUA

IIPY OIHUCAHWUH COCTaBA U CTPOECHUS
BEIIECTB, I OObSICHEHUS
OTJIETBHBIX (DAKTOB U SIBJICHUIA.
PackpbIBaTh CMBICH MOJIOKEHUN
TEOPUU CTPOCHUSI OPTAHUUYECKUX
BemiectB A. M. bytiepoBa u
MPUMEHSITh UX I OOBSICHEHUS
3aBHCUMOCTU CBOWCTB BEIIECTB OT
cocTaBa U cTpoeHus. Mcnonb30BaTh
XUMUYECKYIO0 CUMBOJIUKY JIJIS
COCTABJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaIlEHHbIX, CKEJIETHBIX) (popMyIT
OpraHUYECKUX BEILIECTB.
OnpenensTe BUAbI XUMUYECKON
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coenunennd A.M. bytiiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTypHAast
TEOPHsI OPraHUYECKUX COETMHEHMIA.
3HauYEeHHE TEOPUH CTPOECHUS
OpTraHUYECKUX COCTMHEHUMN.
MouteKkyisipHbIE H CTPYKTYpPHBIE
dbopmybl. CTpyKTypHBIE (HOPMYITBI
pPa3JIMYHBIX BUJOB: pa3BEpPHYTas,
COKpalleHHas1, ckeneTHasd. M3omepusi.
Bunb! nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC

3¢ (exTrl B MOJIEKyIaX OPraHuYeCKUX
COECIVHEHNH.

NHyKTUBHBIN U ME30MEPHBINA 3D PEKTHI.
[IpencraBienue o kinaccupuxau
opranudeckux Bemiects. [Ionarue o
byHKIHOHATBHOM rpyte. ['oMonorus.
I'omonoruueckue psiapl. Homenknarypa
OPTaHUYECKUX COCIUHCHU
(cucteMarnueckas U TpPUBUAIbHBIE
Ha3BaHUs).

OcobenHoctu u KJaccuduxanus
OPraHUYECKUX pEaKIUi.
OKHCIUTETEHOBOCCTAHOBUTEIbHbIE
peakuuu B OpPraHUYEeCKON XHMHUHU.
JKCIepUMeEHTAIbHbIEC MeTOAbI

CBsI3U (OIMHAPHBIC, KPaTHBIE) B
OpraHUYECKUX COCTUHEHUSIX.
XapakTepu3oBaTh poJib U 3HAUCHHE
OpraHUYeCcKON XMMUU B PEIICHUU
po0JIeM 3KOJIOTHYECKON, MTUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH
METUITNHBI, CO3IaHUHA HOBBIX
MaTepuaioB, B 00ECIICUCHUH
PaIMOHAIBHOTO
MIPUPOOTIOIH30BAHHS,
MOATBEPKIATh €€ CBS3b C IPYTUMU
HayKaMHU.

Hcnonb30BaTh MOJIETH OPraHUYECKUX
BEII[ECTB

JUTSL WULTIOCTPAITAN UX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS.
HaGaronaTte 1 onuceiBaTh
JIEMOHCTPAIIMOHHBIE OTBITHI;
MIPOBOJIUTH U OMHCHIBATH
J1a00PATOPHBIE OTBITHI

33



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

U3y4YeHUs
NpeBpaLIeHu:

BCIIECTB

H

HX
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O JleMoHcTpanuu:

d O3HAKOMJIEHHE C 00pa3aMu
OpPraHWYECKUX BEIIECTB U MaTepUalaMH
Ha MX OCHOBE;

g OMBITHI IO IIPEBPALLICHUIO
OpPraHUYECKUX BEIIECTB MPU HArPEBaHUHU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

0 JIaGopaTopHbI€ OTBITHI:

g MOJEIUPOBAHUE MOJIEKYT
OpraHUYECKUX BEIIECTB

Hroro o paszneny

Paznen 2. YriieBoaopoabl
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2.1

[IpenenbHbIE
YIJIEBOJOPOABI —
aJIKaHbI, IIMKJI0ATKAHBI

Ankanbl. ['oMonornyeckuil psii aIKaHOB,
obmras hopmysa, HOMEHKJIATypa
U30Mepusl. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AJIKAaHOB, SP°-THOPUIM3AIIS ATOMHBIX
opOuTaNei yriepoaa, G-CBs3b.
Konghopmepwvi. Guzndeckue cBONCTBA
QJIKAHOB.

XUMHUUYECKHE CBOMCTBA AIKAHOB: PEAKIIUN
3aMEIlEeHHUs], U30MEPU3ALIHH,
JETUIPUPOBAHUS, IIUKIN3ALNUN, TUPOIIU3A,
KpeKkuHra, ropenus. Haxoxenue B
npupoze. CriocoObl MOTy4YeHUs U
MPUMEHEHUE aJTKAHOB.

Brnanets nzygyaeMbIMU XUMHUECKUMHU
MOHSATHSIMHU.

BrisBnsiTE XapakTepHble MPU3HAKU
MOHSATUM, YCTAaHABIMBATh UX
B3aMMOCBS3b, UCTIOJIb30BATh
COOTBETCTBYIOIIUE OHATUS TPHU
ONMCAaHHUH COCTABA, CTPOCHUS U
MPEBPAIICHUN OPraHUYECKUX
COCIMHECHUM.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaIIEHHOM,
CKEJICTHOM ) (pOpMYIT YIII€BOIOPOIOB.

[Huxnoankauel. O61ias hopmyna,
HOMCHKJIATYpa U U30MEPHSI.
OcoOeHHOCTH CTPOCHUS U XUMHUUECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIOO0YTaH) M OOBIYHBIX (IIUKJIOMIEHTAH,
IIUKJIOTeKCaH) IUKII0aakaHoB. CrocoOsbl
MOJIYYCHUS ¥ TIPUMECHCHHE ITMKJI0AJTKaHOB

VYcranaBnuBaTh  NPUHAAIEKHOCTH
BELIECTB K ONpPEAEIEHHOMY KJlaccy

YIJIEBOIOPOAOB IO COCTaBy U

CTPOEHHMIO, Ha3bIBATh UX

M0 CHCTEMAaTHYeCKOH HOMEHKIIATYpeE;

IMPUBOAUTDb TPUBUAJILHBIC HA3BAHUS
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2.2

Henpenenvhbie
YTJIEBOAOPO/IBI:
aJIKCHBI, aJIKaJUCHBI,
AJIKUHBI

14

AJkeHbl. ['oMONOrnyecKkuil psii aJIKEHOB,
oOmast popmysia, HOMEHKIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT AIKCHOB, SP°-
ruOpUIU3alMs ATOMHBIX OpOuTanei
yriepoja, 6- v n-cBsizu. CTpyKTypHasi U
reoMeTpudecKast (yuc-mpanc-) N30Mepusl.
Pu3nyecKre CBOMCTBA aJKEHOB.
XUMHUUYECKUE CBOWCTBA: PEAKIUU
MPUCOEANHEHUS, 3aMEILICHUS B O~
ITOJIO’KEHHE MPH IBOWHOU CBSI3H,
MOJIMMEPU3ALIUU U OKUCIICHHUS.
IIpeocmasnenue o mexanuzme peaxyuu
NeKMPOPUILHO20 NPUCOEOUHEHUS.
[TpaBuno MapkoBHuKOBa. KauecTBeHHBIE
pPEaKINU Ha JBOWHYIO CBS3b.

CrocoObl OJTy4YeHHs U IPUMEHEHUE
AJIKEHOB.

Ankaauensl. Kimaccudukanus ankaaneHoB

(compshKkeHHBIE,

OTJICJIbHBIX MIPEACTABUTEIICH
YTJIE€BOJOPOIOB.

Onpenensatb BUJIbI XUMHYECKOU
CBS3U B MOJIEKYJIaX YIJIEBOJIOPOOB
(xoBaJIeHTHAs! HENOJIIPHAs U
MOJISIpHAs, G- U T-CBSI3b).
[ToaTBepkaaTh Ha KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
YTIIEBOJAOPOIOB OT KPAaTHOCTU U TUTIA
KOBAJIGHTHOM CBSI3M (G- U TT- CBSI3HU),
B3aMMHOTO BJIUSTHUS aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJaX; a TAKXKE OT
0COOCHHOCTEH peann3aiuu
Pa3TUYHBIX MEXAaHU3MOB MTPOTEKAHUS
peaKuuil.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CHIOCOOBI MOJTYYEHHs! YTIIEBOAOPOIOB,
MPUHAICKAIINX K Pa3THIHbIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco00EHHOCTH AIIEKTPOHHOTO CTPOEHUS U
XUMHUUYECKUX CBOMCTB COMPSKEHHBIX
JIUEHOB, 1,2- u 1,4-ipucoeMHEHHE.
[Tonmumepusanys CONpsIKEHHBIX TUEHOB.
CriocoObl oJTydYeHUs U IPUMEHEHUE
aJKaUECHOB.

AJkuHbI. ['oMONIOTHYeCcKUil psii IKUHOB,
oOmast popmysa, HOMEHKIAaTypa u
MU30MeEpPHS. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QIKUHOB, SP-TUOpUANU3AIUS DIEKTPOHHBIX
opOuTaneit aroma yriaepoaa. dusnyeckue
CBOWCTBA AJIKWHOB.

XUMHUYECKHE CBOMCTBA: PEAKIINU
MPUCOEAUHEHUS], TUMEPU3ALINU U
TpUMepHU3aluu, OKUcIIeHus. KucioTHbie
CBOMCTBA AJIKWUHOB, UMEIOIIUX KOHIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE pEeaKIUn
Ha TPOMHYIO CBS3b.

CniocoObI oJTy4eHUsl U IPUMEHEHUE
AJTKUHOB

KJIACCaM.
BBISBIIATh T€HETHYECKYIO CBS3h
MEX/1y YTJIEBOAOPOIaMHU Pa3IUYHbBIX
KJIACCOB U MOJITBEPKIaTh €€ HaTHune
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIil ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX
dhopMyI1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
YTIIEBOJOPOJAHOTO ChIPhs (HEQTH,
MPUPOHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPAKTUUECKOE
MPUMEHEHNE TIOTy4aeMbIX TIPU ATOM
HPOAYKTOB.

Hcnonb3oBaTh 001IEHAYYHbIE
METO/Ibl IO3HAHUS TIPH
CaMOCTOSITETFHOM TIJIAHUPOBAHUH,
MPOBEJICHUH U OTIMCAHUU
XUMHUYECKOT0 IKCIIEPUMEHTA
(;mabGopaTopHBIE OIBITHI U
npaktudeckue pabotsl). CrieoBaTh
npaBuiam 0e30macHoi paboThI B
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2.3

Apomartnyeckue
YTJIEBOJIOPOIbI (APCHBI)

ApoMaTudecKue yriieBo1I0POIbl.
["oMosorudeckuii ps1 apeHoB, o01Ias
dbopmyIia, HOMEHKIIATypa U U30MEPHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OEH30171a.

1a0opaTopuu P UCIOJIH30BAHUU
XUMHYECKOH MOCY/IbI U
00OpyI0OBaHUS, a TAKKE TIPABHIIAM
oOparieHus ¢ BEIecTBaMu B
COOTBETCTBUH C HHCTPYKIIUSIMHU

IIpasuno apomamuurnocmu, npumepwl
aApOMAaMuUyYecKux coeOUHeHull.
Pu3NUECKHE CBOMCTBA aPEHOB.
XUMHYECKHE CBOIMCTBA O€H30J1a U €ro
TOMOJIOTOB: PEaKIIMM 3aMEIICHUST B
OCH30JIbHOM KOJIbIIE U YTJIEBOJIOPOTHOM
pazukale, peakiuu MpucoeAMHEHNS,
OKHCJICHHE TOMOJIOTOB OcH30a. Peakyuu
INeKMPOPUILHO20 3aMeujeHUsl.
[Ipencrapienre 00 OpUEHTUPYIOIIEM
TIEWCTBUH 3aMECTHUTENEH B O€H30JILHOM
KOJIbII€ Ha MPUMEPE ATKUIBHBIX
paanKaioB, KapOOKCUIILHOM,
TUAPOKCUIIBHBIN, aMUHO- U HUTPOTPYTIII,
aTOMOB TaJIOT€HOB.

Oco0EHHOCTH XUMHUYECKUX CBOMCTB
ctupoJia. [Tomumepuzanus ctupoa.
CriocoObI IOSTydeHUs U IPUMEHEHUE
apoMaTUYECKUX YTJIEBOIOPOJIOB

BBITNIOJIHEHHS JTAOOPATOPHBIX OIBITOB
U IPAKTUYECKUX padOT IO
MOJIYYEHUIO U U3YUEHUIO
OpraHUYECKUX BEIIECTB.
[IpencraBiATs pe3yIbTaThl
AKCIIEpUMEHTA B (popMme 3anucu
YPaBHEHUI COOTBETCTBYIOIIUX
peakluii U nenaTh BBIBOJIbI HA UX
OCHOBE.

[IpoBOINUTH BHIYMCIECHUS IS
ONPENEIICHNUS] MOJIEKYJISIPHOM
(GopMyJIbl OPraHu4eCcKOro BEIECTBA
10 YPaBHEHUIO XUMHUYECKOW peakuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €r0 COCTaB,
1o Macce (00beMy) MPOIYKTOB
CrOpaHusl.

CamMoCTOSTENBHO MIAHUPOBATH U
OCYULIECTBJISTH CBOIO
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2.4

[IpuponHbIe HCTOYHUKHU
YTJIIEBOAOPOIOB U UX
nepepadoTka

[Tpuponnsrii ra3. [lomyTHble HEDTIHBIE
ra3zel. HepTh 1 €€ mpoucxoxaeHue.
KameHHBIN yTOoJb U IPOAYKTHI €TO
nepepadoTKH.

Croco6b1 epepaboTKu HEDTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTaJIUTUYECKUi), puGOPMUHT, TUPOIIH3.
[IponykThl nepepaboTKu HEPTH,

ITIO3HABATEIIbHYIO JIESTENBHOCTD;
IIPUHUMATh aKTUBHOE y4acTHE B
IpyNIOBOH Y4eOHOM eATeIbHOCTH

UX NMPUMEHEHHUE B MPOMBINUIEHHOCTU H
B OBITY.

I'eneTnueckas CBS3b MCXKAY pa3sIMYHbIMUA
KJ1acCaMH yriji€Boaopoa0B
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2.5

["anmoreHnpON3BOAHBIE
YTJEBOIOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOAHBIX YIIIEBOIOPOIOB.
Peaknmu 3amenieHus rajoreHa Ha
TUIPOKCHII, HUTPOTPYIIITY, IMAHOTPYIIY,
amuHOrpymnmy. Jlencreue Ha
rajoreHIIPOU3BOHBIC BOJHOTO U
CIIUPTOBOTO PACTBOPA IIECJIOYH.
BzanMopeiicTBre qUTaIoreHaaIKaHOB C
MaraueM u uHkoM. Ilonsitue o
METAJUIOOPTAaHUYECKUX COCTUHEHHUSIX.
Hcnonb30BaHKE raJIor€HNPOU3BOIHBIX B
OBITY, TEXHUKE M B CHHTE3E.
JKCIepUMEHTAJIbHbIE METOAbI
U3YYCHHS BelleCTB U UX NMpPeBPAICHUM:

O JleMoHcTpanuu:
O nemoHcTpanusi (pU3NYECKUX CBOWCTB

YTJIEBOJIOPOIOB  (pacTBOpUMOCTh); U
KaueCTBEHHBIC PEaKIINU

YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIACCOB
(oOecBeunBaHNEe OPOMHON MIIA MOTHOM
BOJIbI, pAaCTBOpA MepMaHTaHaTa KaJusl,
B3aMMO/JICHCTBHUE alleTHJICHA
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C aMMHUAYHBIM PACTBOPOM OKCHIIA
cepedpa);

d o0pa3Isl M1acTMacc, KayqdyKoB U
PE3UHEI;

g koJutekiuu «HedTe» u «YToIby;

g BUJIeopparMeHT «BynkaHuzamms
PE3UHBD».

0 JIaGopaTopHbIE€ OIBITHI:
d O3HaKOMJIEHHE C 00pa3laMu
IJ1aCTMAcC, Kay4yKoB U pe3unsl; [

MO/ICJIMPOBAHUE MOJIEKYJ YIJIEBOJIOPOI0B
Y TaJOT€HOITPOU3BO/IHBIX;

O MOJIyYCHUE METAHA U U3YUYCHUE €TO
CBOJCTB;
O MOJIYYCHHUE AlCTUJIEHA U U3YYEHHUE

€r0 CBOWCTB.

* [IpakTraeckue paboTHI:
Ne 1. IlonydyeHue 3THIIEHA U U3YUYEHHUE ETO

CBOMWCTB.
* PacuéTHble 3a1a4M;

g OTpeJeIeHHE MOJIEKYJISIPHOM
(GbOopMyIIbI OPraHUYECKOTO BEIIeCTBa TI0
MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
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BXOOAIIHUX B €T'0 COCTAaB,
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0 HaxoxaeHNEe MOJICKYISIPHON (OPMYIIBI
OpPraHUYECKOTO COSAMHEHHS 110 Macce
(o0BbeMy) IPOIYKTOB CrOpPaHUsl; PacUEThI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIIuu

Hroro no paznemny

35

Paznen 3. Kuciopoacoaep:kaimue OpraHm4ecKue coeTuHeHust

3.1

Crouptsl. @eHon

11

[IpenenbHBIC OTHOATOMHBIC CITUPTHI.
CtpoeHre MOJIEKyI (Ha IpuMepe
MeTaHoJa 1 3TaHoja). ['omonoruueckuit
psin, oOiast popmyna, U3oMepusl,
HOMEHKJIaTypa U Ki1accuuKanus

cnupToB. PU3HUECKHAE CBOMCTBA CIIMPTOB.

Bopoponnas cBsi3b. XuMHYECKHE
CBOICTBA: pEaKIUU 3aMEIICHUS,
JeTUpaTaIuu, OKUCICHUSI,
B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KHUCIIOTaMHU.
KauecTBeHHas peakuus Ha OJTHOATOMHBIC
crupThl. DU3NOTOTUYECKOE AEHCTBUE
ATaHOJIa ¥ METaHOJIa Ha OPraHu3M
yesioBeka. CriocoObl MOJy4YeHus U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 3¢upsl, HOMEHKIATypa U
nzomMepusi. OcoOeHHOCTH (PU3UUECKUX U
XUMHUYECKHUX CBOMCTB.

PackpeiBaTh cMbICIT H3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
NPU3HAKH) U IPUMEHSTh 3TU MTOHATHS
IIPU ONKMCAHUU COCTaBa U CTPOEHUS
BELLECTB, 111 OOBSICHEHUS OTJIEIbHBIX
¢dakToB u sBieHU. Mcronb3oBaTh
XUMUYECKYH0 CUMBOJIUKY JIJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaiéHHon) hopmy
KHCJIOPOCOIEPKAILNX OPraHUYECKUX
BEILIECTB.

VYcraHaBnmBaTh MPUHAIICKHOCTD
KHCIIOPOJAOCOAEPIKAIUX
OpraHUYECKUX BEIIECTB

K ONPENEIICHHOMY KJIacCy MO COCTaBY
U CTPOCHMIO, Ha3bIBaThb HX 1o
CUCTEMATHUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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MHOroaToMHbI€ CIIUPTHL: STUIEHTIIUKOIb
U rimuepuH. Gusndeckrue 1 XUMUYECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHWUYECKUMU KUCIOTaMH,
KAuECTBEHHAsI pEaKIUs Ha
MHOT'OaTOMHBIE CITUPTHI.
PU3MOIOTUYECKOE IEMCTBUE HA
opranusm uenoBeka. CriocoOsl
MOJIyYEHUS] U IPUMEHEHHE
MHOT'O2TOMHBIX CITUPTOB.

®enon. CTpOEHUE MOJIEKYIIBI, B3aUMHOE
BJIMSTHUE TUAPOKCOTPYIIIBI U OEH30JbHOTO
anpa. Gusnveckue cBoicTBa (heHona.
Oco0EHHOCTH XMMUYECKUX CBOWCTB
¢denona. KauectBeHHbIE peakiiuu Ha
¢denon. Tokcnunocth PeHosa. CriocoObl
MOJTyYEHUs U IPUMEHEHHUE eHoa.
®denondopmanbaeruaHas cMoiia

OTACJBHBIX MIPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIIMNX COCTUHEHHUM.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOTYYEHUS TTPEICTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOACOIEPKAITUX COCTUHEHUN;
BBISABJISITh TEHETUYECKYIO CBA3b
MEK]ly HUMHU U MOATBEPKIAATh €€
HaJIMYME YPABHEHUSIMH
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (DOPMYJT BEIIECTB.
[TonTBepKnaTh Ha KOHKPETHBIX
MpUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KHCJIOPOACOIEPKAIIUX OPraHUIECKUX
BEIIECTB OT (PYHKIIMOHAJIBHBIX TPYIIII
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3.2

KapGonunpHbie
COCIMHEHUS:

aJbJICTU/Ibl U KETOHBI.
KapOGoHOBBIEC KHCIIOTHI.
Crnosxxnble 3¢upsl. Kupsbl

21

KapOoHusnbHbIe COEMHEHUS: albJACTU/IBI U
KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOW TPYIIIBI.

["omosoruueckue psaibl aabIerua0B U
KETOHOB, o011as hopMmyna, U3OMEpUst U
HOMEHKJIaTypa. PU3NYecKue CBOWCTBa
aJbJACTUIOB U KETOHOB.

B COCTaBE€ UX MOJIEKYJI, B3AUMHOI'O
BIIMSIHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIaX; a TAK)KE OT OCOOCHHOCTH
peanu3anuu pa3JInyHbIX MEXAHU3MOB
IIPOTEKAHMS PEAKLIUM.

OnuceIBaTh COCTaB, XUMHYECKOE
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XUMHYECKHE CBOKWCTBA AQIbIETHIOB H
KCTOHOB  (pCaklUd  IMPUCOCTHHCHMS).
Ilpeocmasnenue o mexanusme peaxyuil
HYKe0UIbHO20 NpUCOeOUHeHUs.
OKHcCleHHe albJAETUIOB, KaueCTBEHHBIE
CriocoOsbl
MOJIYYCHUS ¥ IPUMEHEHNE aJbJICTUIIOB U

peaxiuu aJIbJICTU/IOB.
KETOHOB.

OaHOOCHOBHBIE MpEEIbHBIE KAPOOHOBBIE
KUCTIO0ThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30oMepus
U HOMeHKJaTypa. dusnyeckue CBONUCTBA,
BOJIOPOJIHBIE CBSA3U. XUMUYECKUE
CBOMCTBA: KHCJIOTHBIE CBOMCTBA, PEAKIIUS
ATEpUPUKAIINU, PEAKIIUU C yIaCTUEM
YTIIEBOJOPOAHOTO pajuKaa.

[ToHsiTHE O TPOM3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CJIOKHBIE d3PUPBI, aHeuOpuobl,
2A/102eHAH2UOPUOBL, AMUOBL, HUMPUIIBL.
Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCIIOTHI.

MHoroo0pa3ue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMPENETbHbIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIOT,
JTUKApOOHOBBIX KUCJIOT,
TUIPOKCUKAPOOHOBBIX KHJIOT.

CTPOCHHUE U MPUMEHEHHE )KUPOB U
YIJIEBOJIOB, XapaKTEPU30BaTh UX
3HAYCHUE JIJIS1 )KU3HEACATEIbHOCTH
OpPTraHHU3MOB.

Oco3HaBaTh OIIaCHOCTb BO3JEHCTBUS
Ha JKUBBIE OPTaHU3MBI OTPEACTICHHBIX
KHUCIIOPOJICOIEPKAIIUX OPTraHNIECKIX
BELIECTB U MOSICHATH Ha IPUMEpax
CHOCOOBI YMEHBIIEHUS U
NPEOTBPALCHUS UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKa.
Hcnonb30BaTh 001IEHAYYHBIE METO/IbI
MO3HAHUS TPHU CAMOCTOSITEILHOM
IUTAHUPOBAHWUHU, TIPOBEICHUH U
OTNMCAaHUU XUMUYECKOTO
sKcTIepuMeHTa (J1abopaTopHbIe
OMBITHI U MPAKTUYECKHE PAOOTHI).
CrnenoBaTh npaBuiiaMm 0€30M1acHOMN
paboThI B J1a0OPATOPUH TIPU
UCIIOJIb30BAaHNU XUMUYECKOU TOCY/TBI
1 000pyIOBaHUs, a TAK)KE MPaBUIaM
oOpallleHusl C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKLUAMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB
U IPAKTUYECKUX padOT IO
MOJIyYEHHUIO U U3YUYEHUIO
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[IpencraBuTenu BrICITUX KapOOHOBBIX
KHUCIIOT: CTEapUHOBAs, MaJIbMUTUHOBAS,
OJIEUHOBAS, JTUHOEBAS, TUHONEHOBAS
KUCIIOTHIL. CrIOCOOBI OJTYYEHUS U
PUMEHEHNE KapOOHOBBIX KUCIOT.
Cnoxusbie 3¢upsl. ['omonorudeckuii psia,
obutast popmyna, U3oMepus 1
HOMEHKJIATypa.

Kupsl: ctpoenue, puznyeckue u
XUMHYECKUE CBOMCTBA KUPOB: TUAPOIIN3 B
KHUCJION Y IIEITIOYHOM Cpeiax.
Oco0OEeHHOCTH CBOMCTB KUPOB,
COJZIEprKaIlUX OCTATKU HEMPEAEIbHbIX
YKUPHBIX KUCTOT. JKUphl B IpUpo/IE.
MpbL14 Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Motolee aenucTBue. [lousmue

O CUHmMemu4ecCKux Mornuux cpedcmeax
(CMC)

OpraHUYECKUX BEIIECTB.
IIpencraBiATs pe3ysIbTaThl
IKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

[IpoBOINUTH BBIYMCIIECHHS IS
OIIPEJEIICHUS MOJIEKYJISIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
M0 YPaBHEHUIO XUMHUYECKOU peaklnuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaKXXe Ha OIpPEIEIICHUE JOJIN
BBIXO/Ia MPOJYKTa peakluu OT
TEOPETHYECKH BO3MOXKHOTO.
CaMOoCTOSATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO
IIO3HABATEJIbHYIO JEATEIbHOCTD;
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3.3

YrneBoabl

OOmiast  XapakTepUCTHKA  YTJIEBOJOB.
Knaccuduxkanus yriaeBoaos (MOHO-, 1U-
U TIOJTUCaXapyibl).

MoHocaxapuibl: TJII0K03a, (PyKTO3a,
pubo03a, rajgakTosa, 1e30KCupruoo3a.
du3nyYeCKre CBOMCTBA U HAXOXK/ICHUE B
npupone. Porocunres. Onmuyeckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MOJeKy bl

MIPUHUMATh AKTUBHOE Y4acTUE B
IPYIIIIOBOM YUEOHOM eI TEIbHOCTH
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enoKo3sl, npoekyuu Xeyopca, o- U
fanomepul 2ntoko3vl.

XUMHUYECKUE CBOMCTBA TIIIOKO3bI: C
Y4aCTUEM CIIUPTOBBIX U aTbIACTUIHOM
IpynIl, COUPTOBOE U MOJIOUHOKUCIIOE
OpOKEHUE TITIOKO3bI.

[IpuMeHEeHUE TIIIOKO3bI, €€ 3HAYEHUE B
KU3HEJEATEIbHOCTU OpraHu3Ma.
Jucaxapuasl: caxaposa, MaiabT03a U
JaKkTo3a. BoccranaBpnuBaromuye u
HEBOCCTAHABIIMBAIOILIIE TUCAXAPUIBI.
I'mppomm3 caxapossl. Haxoxaenue B
MIPUPOJIC U IPUMEHEHUE.
[Tonucaxapuabl: Kpaxmai, IITMKOTEH U
uesutoa03a. CTpoeHne MakpoOMOJIEKY
KpaxMalia, TJIIMKOT€Ha U LEJUTFOJI03bI.
du3nyecKkrue CBOMCTBA KpaxMalia u
LEJUTIOJIO3bl. XUMUYECKUE CBOMCTBA
KpaxMalia (TUAPOJIn3, KaYeCTBEHHAs
peakius ¢ Hoaom). XUMUYECKUE
CBOMCTBA IEJUIIOJI03bI (TUIPOJIN3,
peakius nojayyeHue 3(pupon
uesnoo3sl). [lonarue

00 HWCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,

aleTaTHBIN LIETIK).
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JKCcNepUMEHTAILHbIE METOAbI
U3Yy4YeHUs BelIeCTB U UX
NpeBpaLleHu:
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O JleMoHcTpanuu:

— CBOMCTBA CITUPTOB: pACTBOPUMOCTH B
BOJI€, B3aUMOJICICTBUE ATAHOJA C
HaTPUEM, OKHCIICHHE STUIIOBOTO CITUPTA
JTUXPOMATOM Kajus (BO3MOKHO
WCITOJTh30BAaHNE BUICOMATEPHAIIOB); —
KaueCTBEHHBIC PEAKIIUHU aJIbJIETUIOB:

C aMMHUAYHBIM PACTBOPOM OKCHIA
cepedpa u ruapokcuom meau(ll); —
XMMHUYECKUE CBOMCTBA pacTBOpa

YKCYCHOM KUCJIOTHI.

0 JlTaGopaTOpHBIE OMBITHI:
— peakus TIUIEPUHA ¢ THAPOKCUIOM

menu(ll);

— OKHCJIEHUE 3TUJIOBOTO CIMPTa B
aJIbJICTU]] PACKAIICHHOW METHOMN
MIPOBOJIOKOM;

— B3aMMO/ICMCTBHE pacTBOpa
rIIOK03bI ¢ ruapokcuaom Meau(ll);

— B3aMMOJICMCTBUE Kpaxmala C
VOJIOM.

* [IpakTrueckue paboThl:
Ne 2. Pemenue skcnepuMeHTaIbHbBIX
3as1a4 1o TeMe «CrnupThl U PeHoby; Ne
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3. Pemienue skcriepMMeHTaIbHBIX 3314
1o teMe «KapOoHOBbIE KHCIIOTBHI.
Crnoxubie 3Gupb».

* PacuéTtHble 3a1aun:
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— OTpeieNieHuEe MOJICKYIIPHON
(bopMyIIbl OPraHUYeCcKOTO BEIIECTBA T10
MacCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXO/JISIINX B €r0 COCTaB; MO0 Macce
(00BEMY) IPOIYKTOB CrOpPaHUs; IO
KOJIMYECTBY BelllecTBa (Macce, 00beMy)
IPOAYKTOB PEAKITUH U/UITH UCXOTHBIX
BEIIICCTB;

- peLIEHNUE PACUETHBIX 3a7a4 Ha
OTIpe/IeNICHUE JI0JIM BbIXO/A MPOIYKTa
pEaKIuu OT TEOPETHUECKHA BOZMOXKHOTO

Hroro no pazneny

41

Pa3znen 4. Azorcoaeprkaniue opraHuyecke coeIMHeHus1
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4.1

AMWHEIL.
AMUHOKHUCIIOTHI. beliku

12

AMUHBI — OPraHUYECKUE MPOU3BOIHBIC
ammuaka. Kimaccuduxanysi aMuHOB:
anudaTUIeCKue U apoOMaTHUYECKHE;
MIEpBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue mMoJeky, oomias popmyia,
HM30MepHsi, HOMEHKJIaTypa U (pu3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA
annupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUUA C
a30THUCTOM KHCIIOTOM.

Conu ankuaaMMOHUSL.

AHWIMH — TPEJICTaBUTEIhL AMHUHOB
apomatuueckoro psaga. CrpoeHue
aHWINHA. B3auMHOe BIMSHUE TPYIIIT

PackpbeIBaTh CMBICT H3ydaeMbIX
NOHATHH (BBIJICISITh HX XapaKTEPHBIC
IIPU3HAKK ) U IPUMEHSATH 3TH TIOHITHS
IIPH OTIMCAHUU COCTaBa U CTPOCHMSI
BCIIECTB, JJIT OOBSICHCHUS
OTJICTLHBIX (DAKTOB U SIBJICHUH.
Hcrnonb30BaTh XUMHYECKYIO
CUMBOJIUKY JIJISl COCTABIICHUSI
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
dbopmyIT a30TCOAePIKAITUX
OpraHM4ecKux BerecTB. OnpenensaTh
IPUHA]IKHOCTH a30TOCOCPKAIINX
BEIICCTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0eHHOCTH XUMUYECKUX CBONCTB
anmiMHa. KauecTBeHHbIE peakiuyu Ha
AHUJIVH.

Crioco0OsI MosTyueHre U MpuMEHEHHUe
anupaTHYECKUX aMUHOB U aHWIMHA W3
HUTPOOEH30a.

Amunokuciotel.  HomeHknatypa w
uzomepus. OTAeNbHBIE MPEICTaBUTEIH
0-aMUHOKHWCJIOT:  TAUIMH,  aJaHWH,
QeHunananut, cepuH, 2IYMaMUHOBAs.
Kucroma, au3uH, yucmeur. Onmuueckast
uzomepuss amunokuciom:  D- u L-
AMUHOKUCTIOMUL,

duznyeckrue CBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTUHCHUH,
peakIus MOJIUKOH/ICHC AU, 00pa3oBaHue
MEOTUIHOM CBSI3H.

buonornyeckoe 3HaueHUE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak mpupogHbIE TOTUMEPHI.
ITepBryHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa OeIKOB. XUMHUUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,

K OIIPENEIEHHOMY KJIacCy IO COCTaBy
U CTPOECHUIO, HA3bIBATh UX 10
CHUCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHUE, PU3HIECKHUE U
XUMHYECKHE CBOMCTBA, BAXKHCHUIITHE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MIPEACTABUTENECH a30TCOAEPIKALLUX
COCIMHEHU.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIC CBOMCTBA OCJIKOB;
MOSICHATH HA TPUMEpax 3HaYCHUE
OEJIKOB JIJIsl OpraHNU3Ma YeJIOBeKa.
[IpoBOANTE BEIYUCIEHUS IS
ONPEAEITIEHUS] MOJIEKYJIIPHOU
(bopMyJTbl OPraHUYECKOTO BEIIEeCTBA
10 MacCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIIIUX B €0 COCTAB,
a TaK)Ke 10 YPaBHEHUSIM XUMHUUYECKUX
pEaKIUu.

Hcnonb3oBaTh 001IEHAYYHbIE
METO/Ibl HO3HAHUS TPU
CaMOCTOSITEIbHOM
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JIeHATypalns, KaueCTBCHHBIC PCakIud Ha
OeJKU.

IIJIIaHUPOBAHWH, ITPOBCACHNH U
OIMMCAaHMHN XUMHNYCCKOI'O
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Ionsamue 06 azomcooepacaujux
2emepoYUKIUYECKUX COeOUHEHUSIX.
Hupumuounosvie u nypunosgvle
ocHnosanus. Hykneunoswvie xuciomol:
cocmas, cmpoenue u 6UoI02UYecKoe pob.
JKCIepUMeHTAIbHbIE METO/IbI
HU3YyUYEeHHUS BelIeCTB M UX NMpeBPAILeHHUIi:

O leMoHcTpanuu:
g pacTBOpeHHE OEIKOB B BOJIE;

g JieHaTypauus OeIKoB IpH

HarpCBaHUH, O IBCTHBIC PCAKIINHU OCJIKOB.

* [IpakTryeckue paboThI:

Ne 4. Pemenue skcnepuMeHTaIIbHBIX
3a/1a4 Mo TeMe «A30TcojiepKaniue
OpraHUYeCcKue CoeTUHEHUs»; Ne 5
Petienue sxcrepuMeHTaIbHBIX 3a71a4
o teme «Pacno3HaBanue
OPraHUYECKUX COCOUHEHUI.

* PacuéTHbIC 3a1aun:

g OIIpeAEeICHNE MOJIEKYJISIPHOU
(bopMyIIbl OPTaHUYECKOTO BEIIECTBA 10
MAaCCOBBIM JIOJSIM aTOMOB 3JICMCHTOB,
BXOISAIIMX B €ro COCTaB; II0 Macce
(o0BeMy) TIPOMYKTOB CrOpaHusi; IO
KOJIMYECTBY BelllecTBa (Macce,

AKCTIEpUMeEHTa (J1a00opaTopHBIC
OTIBITHI ¥ MPAKTUYECKUE PAOOTHI).
CaMOoCTOsITENBHO MJIAHUPOBATH U
OCYUIIECTBJISITH CBOIO
MO3HABATENbHYIO ACSTEIbHOCTD;
MPUHUMATh aKTUBHOE y4acTHE B
IpynInoBOil y4eOHOU AeSTENbHOCTH
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00BbEMY) IPOAYKTOB PEAKIIMH W/WIH
UCXOJIHBIX BelecTB; O pemenue
pacu€THBIX 3a7jad Ha OIpeJIeIeHUe J10JIU
BBIX0/JIa MMPOYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOTO

Wroro no pazneny 12

Paszneu S. BeicokoMoJ1eKyJISApHbIE COeIMHEHHUS
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5.1

BBICOKOMOHCKYHHPHLIG
COCIUHCHUA

OCHOBHBIE MTOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM:
MOHOMED, HOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIICHb MOJMMEPU3ALAN, CPEIHSA
MoJeKyIsipHas Macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — NIOJIMMEPU3ALIMS U
noJIMKOHIeHcauusl. [Ilpedcmasnenue o
cmepeopeyApHOCU U
HAOMOJIEKYIAPHOU CIMPYKMYpe
NOIUMEPOB, 3A8UCUMOCMb CEOUCME
NOJUMEPOE OM UX MONEKYAAPHO20 U
HAOMOJEKYIAPHO20 CIPOEHUSL.
ITonmumepHbie Matepuansl. [lnactmaccer
(MOJUATUIIEH, TTOJIUITPOTUIIEH,
MTOJIMBUHUJIXJIOPUL, TIOJIUCTUPOJL,
MOJIMMETUIIMETaKPUJIAT, MOJTUKAPOOHATHI,
NOJIMATUIIEHTEpEePTANAT). Y TUIM3aUs U
nepepaboTKa IIaCTUKA. DIacTOMEPBI:
HaTypaJIbHBIMN,

Bragets nzydaeMbIMU XUMHYECKUMU
MOHSTUSIMU: PACKPBIBATH CMBICI
U3y4aeMbIX MOHATUH U IPUMEHSTh
9T TIOHSTHS TIPU ONTUCAHUHU COCTaBa
Y CTPOEHUS BBICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIECTB, IS
0OBSCHEHHSI OTACIBHBIX (PAKTOB U
SIBJICHUU.

Hcnonp30BaTh XUMUYECKYTO
CUMBOJIMKY JIJIsI COCTaBJICHUS
CTPYKTYPHBIX (hOpMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
ypaBHEHUH peakiuii MoJIMMEpU3alNU
Y TIOJIMKOH/ICHCAIIUU.

OnuceiBaTh  COCTaB, CTPOCHHE,
OCHOBHBIC CBOMCTBA W MPUMEHEHUE
Kay4yKoB, Hanbosee
pactpoCcTpaHEHHBIX BUIOB TUTACTMACC
Y BOJIOKOH.

Hcnonb3oBath oOLIEHAYYHbBIE
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CUHTETUYECKUE KaydyKH (OyTaaleHOBBINH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, AllETATHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KaIpoH U JaBCcaH).

Ilonumepvr  cneyuanvHo2o  HA3HAYEHUS
(menon, Kesnap, 31eKmMponpooosauue
noaumepsl, buopasiazaemvle NOJIUMEpPbL).

JKCIePUMEHTAIbHbIC MeTOAbI
U3y4YCHUA BeLIECTB U 170.4
NpeBpalIeHU:

O JleMoHcTpanuu:
O O3HAKOMJICHHUE c obOpaziamu

MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KayuyyKoB.

O IpakTtuyeckue pabOTHI:

Ne 8. Pemienue skCnepuMEHTANIBHBIX 33/1a4
no teMe «Pacno3HaBanue miacTMacc u
BOJIOKOH»

METOJIbI TO3HAHUS TIPU
CaMOCTOSTEIIEHOM TUTAHHUPOBAHUU,
NIPOBEICHUH U OTIMCAHUHU
XUMHYECKOTO DKCIIEPUMEHTA
(J1abopaTOpHBIC OTBITHI U
MPaKTHYECKHUE PAOOTHI)

Wroro no pazneny 6
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC
Haumenosaunue

No KomuuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pa3liesioB U TeEM [IporpammHoOe cosiepxanue

/1 4acoB 00yJaroIIXCs

y4eOHOTro mpeaMeTa

Paznen 1. Teopernueckne 0CHOBBI XUMUM
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1.1

CrpoeHnue aroma.
[Teprnoanyeckuii 3aK0H
u [lepuoanueckas
CUCTEMA XUMHUYECKHUX
sanementoB J[.A.
Menngeneena

Atom. CocTaB aTOMHBIX SIAEP.
XUMHUYECKHN  3yeMeHT. M30TOoMHL.
Kopnyckynapuo-eonnoeoti  doyanusm,
0BOUCMBEHHASL NPUPOOA dDJIeKMPOHA.
CrtpoeHue 3JIEKTPOHHBIX 000J0YEK
aTOMOB, K8AHMOBbIE YUCLA.
DHepreTuyeckue ypoBHH U TOAYPOBHH.
Atomuble opOutanmu. Knaccudukarms
XUMUYECKUX djJemMeHToB (S-, p-, d-
fanemenTh). PacnpenesieHue 31eKTPOHOB
M0 AaTOMHBIM  OpPOUTANAM;  HPUHYUN
MUuHUMyma ouepeuu, npunyun Illaynu,
npasuio Xynoa.
KOH(UTypaluu aToMoB 3j1eMeHTOB | — IV

DNEeKTPOHHbIE

MIEPUOJIOB B OCHOBHOM M BO30YXICHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOHPUTYpaLUU
HOHOB.

Ilonamue 06 snepeuu uoHu3aYUU, IHEPeUU
CpOOCmBa K 3JIeKMpPOH).

DIIEKTPOOTPULIATEIIBHOCTb.
ITepuonnueckuii 3axkoH u lleprnoanueckas

PackpbeIBaTh CMBICT H3ydaeMbIX
MOHATHH (BBIIEIATH UX XapaKTEPHBIC
IIPU3HAKK ) U IPUMEHSATH 3TH TIOHITHS
IIPY OITMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /I OOBSICHEHHS
OTJICTBHBIX (DAKTOB M SIBJICHUIA.
PackppIBaTh CMBICIT IEPUOANIECCKOTO
3akoHa [[. 1. MenaeneeBa u
JIEMOHCTPHUPOBATH €TI0
CUCTEMATHU3HUPYIOIIYIO,
0OBSICHUTETILHYIO U
IMPOTHOCTHYECKYIO (YHKITHH.
XapakTepu3oBaTh dJIECKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSIHIH) U HOHOB
XUMHYCCKHUX 3JIEMEHTOB 1 — 4
MIEPUOOB M UX BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YS TIOHITHS S-
, p-, d-37€KTpOHHBIE OPOUTAIIH,
sHepreTudeckne ypoBHU. OOBICHATH
3aKOHOMEPHOCTH
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CHUCTCEMA XUMHUNYCCKHX 3JICMCHTOB

JI.1. MenneneeBa. CBs3b
ITeproan4eckoro 3aKoHa u
[TeproAMYECKOM CUCTEMBI XUMUYECKUX
AJIIEMEHTOB C COBPEMEHHOU TEOpUEn
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHMS CBONCTB XMMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX HMHU IIPOCTHIX U
CJI0’KHBIX BEIIECTB I10 TPyINaM U
MepUoJIaM. 3HAYEHHUE EPUOANYECKOTO
3akoHa [[.1. MeHnaeneena.
JKCIepUMEHTAJbHbIE METOAbI
U3yUYeHHUS BelleCcTB M UX NMpeBPallleHUii:

O IeMoHcTpanuu:
O Bunsl Tabmun «Ilepuoandeckas cuctema
XAMHUYECKUX DJIEMEHTOB

J.1. MenpaeneeBay

M3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIMHEHUH IO
nepuoJiaM U rpymnmnam
ITepronnueckoil CUCTEMBI

. . MenpaeneeBa
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1.2

Crpoenue BemiecTsa.
MHoroo0pasue BeniecTs

11

XuMudecKkast CBA3b. Buabl XumMmmueckon
CBSI3HU: KOBaJICHTHAs, HOHHAS,
MeTajimueckas. MexaHu3Mbl
oOpa3oBaHUs KOBAJICHTHOW CBSI3U:
O0OMEHHBIN U JOHOPHO-aKIIENTOPHBIH.
OHeprus u nnuHa cBsizu. [lonsapHOCTS,
HaMpaBJICHHOCTh U HACHIIIIAEMOCTh
KOBAJICHTHOM CBsI3U. KpaTHbIE CBA3U.
BopopoaHas cBs3b. MeXMOJIEKyIsIpHbIE
B3aNMOJICUCTBHS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MIOHATUM (BBIICTATh UX XapaKTePHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
MIPU OMUCAHUU COCTABa U CTPOCHUS
BEIIECTB, JIJIS OOBSICHCHUS
OTIICTILHBIX (DAKTOB W SIBIICHHM.
OrnpenensaTh BUIAbI XUMAUYECKOW CBS3U
(KOBaJICHTHOM, HOHHOM,
METAJJTNYECKOM, BOJIOPOJIHON) B
COCTUHCHMSX, THII
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BasleHTHOCTB ¥ BaJIEHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuousayus amomHulx
opbumazreiti. CBsI3b 3JI€KTPOHHOU
CTPYKTYPBI MOJIEKYJ C X
r€OMETPUUYECKUM CTPOCHHEM (Ha
npuMepe COeAUHEHUN STIEMEHTOB
BTOPOTO IIEPHOA).

IIpencraBneHne 0 KOMILUIEKCHBIX
coequHeHnx. CocTaB KOMILJIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelb,
nmurasael. KoopamHaMoOHHOE YKCIIo.
HoMenknaTypa KOMIUIEKCHBIX
COeIMHEHUN. 3HAUYEHNE KOMIUIEKCHBIX
coequuenuu. [lonstue o
KOOPJAMHAIMOHHOM XMMUHU. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO
cTpoeHUs. THUIBI KPUCTATUTMYECKUX
pENIeTOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunabie pactBopsl. [Ipencrasnenne o
KOJUTOMHBIX pacTBopax. CrocoOs
BBIpAKEHUS KOHIIEHTPAIlUU PACTBOPOB:
MaccoBasi J10Jisl BEIIECTBA B pacTBOPE,
MOJIsIpHasi KOHIeHTpalusi. HacelieHHble
Y HEHACBHIIIIEHHBIE PACTBOPHI,

KPUCTAJUTNYECKOU pEMETKHU

KOHKPETHOT'O BEIECTBA.
OOBACHATH MEXaHU3M 00Pa30BAHUS
KOBAJICHTHOU CBs3U (0OMEHHBIN U
JIOHOPHO-AKIEIITOPHBIN ).
Onpenensatb BAJIEGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKUX 3JIEMEHTOB
B COCAMHEHUSX Pa3JIMYHOIO COCTaBa.
OOBACHATH 3aBUCUMOCTh CBOWCTB
BEILECTB OT BUJAa XUMHUYECKOU CBSI3U
Y TUIA KPUCTAJUIMYECKON PEIIETKH.
[IpoBOINTH BEIYMCIIEHHS C
UCIIOJIb30BAaHUEM MTOHATHUS
«MaccoBas J10J15 BEUIECTBA B
pacTBOpe»
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pactBopuMOCTh. Kpucramioruaparsl.
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Knaccuduxanus u HOMEHKJIaTypa
HEOPTaHUYECKHUX BEIIECCTB.

3KCHepHMeHTaJIbeIe METOAbI
N3YYCHUHA BEIIECCTB N UX npeBpameHuﬁ:

0 JlemoHcTpanuu:
0 Moaenu KpUCTaIMYECKUX PEIIETOK.
00 Pacuérnrle 3amaun:

O ¢ ucnojp30BaHUEM MOHITHI «MaccoBas
A0JIs1 PaCTBOPCHHOI'O BCIICCTBA»,
«MOJIIPHAAd KOHLOCHTAIUA»
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1.3

XUMHUYECKHUE PEAKIUN

19

Knaccudukanus XuMHUECKUX peakuid B
HEOPTaHUYECKOU U OPTaHUYECKON XUMUHU.
3aKOH COXPAaHEHUs MacChl BEIIECTB;
3aKOH COXPAaHEHUS U MTPEBPAILLICHUS
DHEPIUHU TP XUMHUYECKUX PEAKLIHSIX.
TennoBsie 3¢ (HEKTH XUMUYECKUX
pEaKIUU.

Tepmoxummyeckue ypaBHeHUsA. CKOPOCTh
XUMUYECKOW peaKLnH, €€ 3aBUCUMOCTb OT
pa3InuHBIX (AaKTOPOB.

['oMOreHHbIE U TETEPOTeHHBIE PEAKIUN.
Karanu3s n katanu3atopsl.

OOpaTumble U HEOOpaTUMBIE pEaKIUU.
Xumnueckoe pasHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DakTopsl,
BIIMAIOLIME HA IOJOKEHUE XUMUYECKOIO
PABHOBECHS: TEMIIEPATYpa, JABICHHE

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHSATHUS
[P ONKMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, I 0ObSICHEHUS
OTIICTILHBIX (DAKTOB W SIBIICHHM.
KnaccuduimpoBatbs XuMuyeckue
pPEaKIIUU 10 PA3TUYHBIM TPU3HAKAM
(4MCIly ¥ COCTaBY pearupyromnmx
BEII[ECTB, TEIIIOBOMY 3P (HEKTY
PEAKINH, U3MEHEHUIO CTEIICHEN
OKHUCJIEHUS 3JIEMEHTOB, 00PaTUMOCTH,
Y4aCTHUIO KaTajau3aTropa u T.11.);
CaMOCTOSTENIbHO BBIOUPATH
OCHOBAHMSI 1 KPUTEPUU JIJIS
KJ1IacCU(UKAIIUA XUMUUECKUX

71



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

Y KOHLCHTPAIlMU BEIECTB, YYACTBYIOIIUX
B peakuud. [Ipunuun Jle [larense.

DNEeKTPOIUTHYECKAs JUCCOALIHSL.
CuibHBIE U CJTa0bIe SJIEKTPOJIUTHI.
Crenenb nquccounauuu. Monnoe
npouzeeoderue 600vl. Cpesia BOJTHBIX
PacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
nienouHas. Bogopoaueiii mokasatens (PH)
pactBopa. [ maponus conen.

Peakuuu noHHOTO OOMEHa.

OKHCIINTENIFHO-BOCCTAHOBUTEILHBIC
PCaKIm. CreneHb OKUCICHUS.

OKHUCIIUTEND u BOCCTAHOBUTEID.
ITpoueccnr OKUCJICHUS 151
BOCCTAHOBJICHUS. Baxueiiue

OKHCIIUTEIN U BOCCTaHOBUTENIU. MeToJ
AJIEKTPOHHOTO OamaHca. DIEKTPOJIU3
pacTBOPOB M paciylaBOB  BEULIECTB.
JKCHepUMEeHTAIbHbIE MeTOAbI
U3y4eHust BelleCTB u 170.¢

npespamenuii: 0 JleMoncTpanuu:

0 pasnokeHue mepokcuaa BOAOpoja B
MPUCYTCTBUH KaTaIH3aTOPA.

0 JlaGopaTOpHBIE OMBITHI:

0 mpoBeneHne peakiuii HOHHOTO 00OMEHa;

peaKuuil.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKUX PEAKIH ¢
YYETOM UX DHEPIETUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHUYECKON peakuuu B
3aBUCUMOCTH OT Pa3IHYHbIX
(aKTOpOB, a TAKXKE XapaKTep
CMEUIEHUS! XUMUYECKOT0 paBHOBECHS
M0J1 BIIMSIHUEM BHEIIHUX
BO3nercTBUM (puHUmn Jle
[TaTennbe).

PackppiBaTh CyniHOCTS:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeakLnii MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX peaKLui;
peakunii HOHHOTO OOMEHA MyTeM
COCTABJICHMSI X MOJIHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;
peaKUni TUAPOIIN3a, PEAKLINN
KOMILJIEKCOOOpa30BaHMs

(Ha mpuMepe THIPOKCOKOMIUIEKCOB
MHKa 1 amoMunust). [IpoBoauts u
OMKCHIBATH XUMUYECKUM
DKCIIEPUMEHT: ONIPENEIEHUE CPENIbI
BOJHBIX PACTBOPOB BEUIECTB;
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MPOBEICHUE
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0 onpenenenue cpeibl pacTBOPOB
BELIECTB C MOMOIIbIO0 YHUBEPCATBHOIO
UHAUKATOpA.

* [IpakTuyeckue pabOTHI:

Ne 1. BausiHue pa3znuuHbiX (pakToOpoB Ha
CKOpPOCTh XMUMHYECKOW peakunu; Ne 2.
BnusHue pasnuuHbIX (akTOpoB  Ha
MOJIO)KEHNE XUMHYECKOTO PaBHOBECHS;
Ne 3. Xumuueckue peakuuu B pacTBopax
3JIEKTPOJIUTOB.

* Pacuérnsle 3a1auu:

d pacuéThl MacChl BEILIECTBA WJIU
o0beMa ra3zoB 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCE WU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB;

O BBIYMCIICHUE MAaCCOBOM JOJIU U
MOJISIPHOM KOHIIEHTpAILIMK BEIIECTBA B
pacTBOpE;

d BBIYHCJIEHHE MacChl (00beMa,
KOJINYECTBA BEUIECTBA) MPOAYKTA

pEeaKIuu, ECIN OJTHO U3 BEUIECTB JIaHO
B BUJIE PACTBOPA C ONPEAECITCHHON

peakuii HOHHOTO OOMEHa; U3y4YEHHE
BJIMSIHUS PA3TUYHBIX (PAKTOPOB Ha
CKOPOCTb PEaKLUi U MOJOKEHHE
XUMHYECKOTO PABHOBECHSI.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMS
XUMHAYECKOUN MOCY0N U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpeacraBisTh pe3yabTaThl
XUMUYECKOTO IKCIIEPUMEHTA B
(opMe 3anucu ypaBHEHHM
COOTBETCTBYIOIIMX PEAKUUNA U
JIeaTh BBIBOJIbI HA UX OCHOBE.
IIpoBONUTH BBIYUCIIEHUS: C
UCII0JIb30BAHUEM MTOHATHUS «MacCOBast
JI0JIS BEILIECTBA B PACTBOPE», a TAKKE
10 YPaBHEHUSIM XUMUYECKUX
pEeaKLuii, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI
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MacCOBOM JI0JIE paCTBOPEHHOTO
BEIIECTBA

Hroro o pazneny

39
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Pa3znen 2. Heopranuyeckasi xumusi
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2.1

HemeTtamisl

31

[TonoxeHne HEMETaIOB

B [lepuoauueckoii cucteMe XUMHUYECKUX
anemenToB .M. MennaeneeBa u
O0COOEHHOCTH CTPOCHHMS X aTOMOB.
du3nyecKrue CBONCTBA HEMETAJIIOB.
AJOTpOIHsI HEMETAIUIOB (Ha IpUMEpPE
KHCJI0Opoaa, cephl, hochopa u yriaepoaa).
Bonopon. [Tonyuenue, puszndeckue u
XUMHYECKUE CBOMCTBA (pEAKIIMHU C
MeTa/lIaM{ U HEMEeTaJlJIaMH,
BOCCTAHOBJICHHE OKCHJIOB U COJICH).
I'mppunel. TonMBHBIE 3JIEMEHTHI.
I'anmorensl. Haxoxienue B npupose,
CIIOCOOBI MOTy4YeHUs: (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA.
I'anorenoBogopoasl. Baxueimme
KHUCJIOPOJCOIEpKAITUE COCAUHEHUS
rasioreHoB. JlabopaTopHsbie u
IIPOMBIIIIJICHHBIC CIIOCOOBI MTOJTyICHUS
rajioreHoB. [I[puMeHeHre rajoreHoB 1 ux
COEJIMHEHUM.

Kucnopon, o30H. JlaGoparopHsie u
MIPOMBITIUICHHBIE CITIOCOOBI MOTYUYEHUS
Kkucyopoaa. Guznyeckne 1 XuMUIECKUE
CBOMCTBA KUCJIOPOJa U 030HA; UX
npuMeHeHne. OKCUJIbI U IEPOKCHU/IBI.

PackpeiBaTh cMbICIT H3y4aeMbIX
MOHSATUM (BBICTSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSTH 3TU TOHITHUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OOBICHATH 001IIE 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB HEMETAJJIOB U UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHUS B
[Iepnoanueckoii cucreme
XuMHYeCcKuX saemenToB 1. U.
Menpgeneena.

XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, UX Ba)KHEUIIINX
COCAMHEHUM, MMOATBEPIKIAs ITO
ONMCaHNE MPUMEPAMHU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuui.

CocTaBisATh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii U peakiuii HOHHOTO OOMEHa
U PacKpbIBaTh UX CYUIHOCTb C
MTOMOIIIBIO JIEKTPOHHOIO OajlaHca U
VOHHBIX YPaBHCHUM.
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Cepa. HaxoxaeHue B mpupoie, CriocoObI
NOJIy4eHUs], PU3HMUECKUE U XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CYIb(OUIBIL.
Oxcunst cepi(1V) u (V). Ceprucras u
CEpHasi KUCIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepsbl U €€ COeTMHEHUM.
A3zot. HaxoxeHnue B mpupoze, crnocoObl
MOJTYICHUS, PU3HICCKUE M XUMHUIECKHEC
CBOMCTBA. AMMMaK, HUTPUIbI. OKCHIbI
azoTa. A30THCTasi M @30THAsI KUCTIOTHI U
ux cojau. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOThL. [IpuMenenue azora u ero
COCIMHEHUN. A30THBIE YI00pEHUS.
®docdop. Haxoxnaenue B nmpupose,
CIIOCOOBI MOTy4YeHus, (GU3UIECKUE U
XUMUYecKkue cBorctBa. Pochuasl u
dbochun. Oxcunnl hocdopa,
oprodochopHas KHCIIOTa U €€ COJIH.
Memadgpocghopras u nupoghocghopnas
Kuciomol, pocopucmas u
gocghoprosamucmas kuciomol.
[Ipumenenue dhocdopa u ero
coenuHeHuii. @ocopHbie y100peHusl.
Yraepon. Haxoxienue B mpupoe,
CIIOCOOBI TOTy4YeHUs, (HPU3UIECKUE U

XapaxkTepu3oBaTh BIUSIHUE
HEMETAJUIOB U UX COCAMHEHUN Ha
KUBbIC OPTAHU3MBI; OITUCHIBATH
MPUMEHEHUE B PA3INYHBIX 00IaCTAX
MPaKTUYECKOH AESITEIIbHOCTU
YEJI0BEKA.

[TonTBepxkaaTh CyIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKTY
HEOPTraHWYECKUMH BEIIECTBAMU C
ITOMOUIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuil.

[IpoBoauTh peakuuu,
MOATBEPKAAOIINE KAUeCTBEHHBIN
COCTaB BELIECTB; PACIO3HABATH
OTBITHBIM ITYTEM AHUOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

HabGnrogaTe 1 onuceIBaTh
JEMOHCTPALIMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSATENbHO MIAaHUPOBATh,
IIPOBOJUTH U ONMMUCHIBATH XUMHUYECKHI
HKCIIEPUMEHT (J1ab0opaTOpPHBIE OTBITHI
U IIpaKTUYECKue paboThl);
MIPEACTABIIATH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA
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XUMHYeCKHe cBorcTBa. OKCHIBI
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yriepoaa(ll) u (IV), yronbnast kuciora u
ee conu. [Ipumenenue yriepoja u ero
COEMHECHUM.

Kpemunit. Haxoxnenue B npupoje,
CIOCOOBI MOMy4YeHus1, (PU3NIECKUE U
XUMHYecKkue ceorctBa. Okcua
kpemuusi(1V), kpeMHuEBas KUCIIOTA,
cuinukarsl. [I[puMeHeHne KpeMHUs U €ro
coeaquHeHui. CTEKI0, €ro MoJy4YeHue,
BU/JIbI CTEKOIJL.

JKCIepUMEHTAIbHbIE METOAbI
U3yUYeHHUS BelleCcTB M UX NMpeBPallleHuii:

O IeMoHcTpanuu:
g
g

MarHus B kuciopoe. O JlaboparopHsie

00pa3Iibl HEMETAJIIOB;

ropenue cepsol, hochopa, xenesa,

onbIThl: [0 kKauecTBEeHHBIC PCaKIUA Ha
HEOPraHWYCCKNE UOHBI M KATHOH
BOJIOPO/Ia;

0

O IMpaktuueckue pabOTHI:

Ne 4. Pemenue skcnepuMeEHTaIbHBIX
3aja4 1mo TeMe «I'amorenbny; Ne 5.
Pemenune skcriepuMeHTaIbHBIX 33/1a4 110

MOJIyYeHHE U COOMpPAaHKE Ta30B.

B (hopme 3amnucu ypaBHEHU N
COOTBETCTBYIOIINUX PEAKITUN U J€TIaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHYECKOW MOCYIOU 1
J1a00paTOPHBIM 000PYTOBAaHUEM.
[IpoBOIUTH BEIYUCIICHHS TIO
YpaBHEHUSIM XUMUYECKUX PEAKITUH.

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYLIECTBJIIATH CBOIO
II03HABATEIIbHYIO IEATEIIbHOCTD;
IIPUHAMATh AKTUBHOE y4acTUE B
IpynnoBoOil y4eOHOU A€ TeTbHOCTH
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teme «Cepa u ee COeTMHEHUS.

83



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

No 6. Perienue skCiepuMEHTANIbHBIX 33/1a4
1o TeMe «A30T u pocdop u ux
COCITUHCHHUS.

0 PacuérHble 3amauu:

O BBIUMCJICHHE MACChl BELLIECTBA WJIU
o0beMa razoB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe UJIH
00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB;

O BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKIUK, €CIN OJTHO U3 BEIIECCTB UMEET
MIPUMECH;

O BBIYHCIICHHE MacChl (00BeEMa,
KOJINYECTBA BEUIECTBA) MPOAYKTA
peaKIuu, €CiIu OJTHO U3 BEUIECTB IaHO B
BHUJIE PAaCTBOpPA C OIPEICICHHON
MAacCCOBOM JIOJIEH paCTBOPEHHOTO
BEIIECTBA;

O BBIUHCIICHUE BBIXOJ1A MPOYKTA
pEaKLMU OT TEOPETUUECKH BO3MOKHOTO
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2.2

MeTtamisl

23

[Tonoxxenne metanos B [lepuoauueckoit
CHUCTEME XMMHUYECKHUX DJIICMEHTOB.
OcoOeHHOCTH CTPOCHUS JICKTPOHHBIX
000J104€K aTOMOB METAJJIOB.
Pacnpocmpanenue xumuueckux
971eEMEeHMOB-MeManios 8 3eMHOU KOpe.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
IIPY OITMCAHUH COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIICCTB, IS
00BSICHEHHUS OTIEIbHBIX (PAKTOB
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OO1ue pusnyeckue cBOWCTBa METAIJIOB.
[IpumeHeHne MeTaIoB B OBITY, IPUPOJIE
1 TexHuKe. CIiiaBbl METAJLIIOB.
DNEKTPOXUMHUYECKUN sl HAPSHKEHUIM
MeTaiioB. O6mue crnocoObl NOTyYEHUs
METAJJIOB: TUAPOMETAILTYPIHS,
IIAPOMETAIULYPIHs, NIEKTPOMETAIUTYPIrHl.
[TonsiTue o koppo3uu MeTauioB. CrocoObl
3aILUTBI OT KOPPO3UHU.

O6m1as xapaktepucTuka MetaioB |A-
rpymisbl [lepruognyeckor CUCTEMBI
XMMHAYECKHUX IEMEHTOB. HaTpuit n
KaJIM: MotydeHue, Gu3nuecKue u
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHE
MPOCTBIX BEIIECTB U UX COCTMHEHUMN.
O6mas xapakrepuctrka meramioB |A-
rpynsl [leprognyeckon cucTeMsl
XUMHYECKUX JIEMEHTOB. Maruuii u
KaJIbLIUI: TTOTy4YeHue, PU3nIecKue u
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
JKecTKOCTb BOJBI M CIIOCOOEI €€
YCTpaHEHHUS.

ATIOMHUHMI: TIoNTyueHue, GU3nIecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE

U SIBJICHUU.

OOBACHATH 001TME 3aKOHOMEPHOCTH
B M3MCHCHHUH CBOMCTB JICMCHTOB —
METAJIJIOB ¥ UX COCAMHEHUN ¢ YUETOM
CTPOCHHS UX aTOMOB M TIOJIOXKEHHUS B
[lepnonuueckon cucreme
XUMHUYECKHX AaemenToB J[. H.
Memnpeneena.

XapaxkTepusoBaTh (OMUCHIBATD)
o0I1e XMMHYECKHUE CBOMCTBA
METaJJIOB, MX BaXKHEUIIIHX
COEMHEHUH, MMOJITBEPKIAS 3TO
OIKMCAHWE TPUMEPAMU YPABHECHUI
COOTBETCTBYIOIIUX XUMHUUYECKHUX
peaKkiuii; MPUMEHEHUE METAJUIIOB B
Pa3JIMUHBIX 00JACTAX MPAKTUUYECKON
JIeSITEIbHOCTH YEJIOBEKA, a TAKKE
HCIIOJIb30BAHUE UX JJIS1 CO3/IAHUS
COBPEMEHHBIX MATEPHUATIOB U
TeXHOJOTHH. ONMUCHIBATh CIIOCOOBI
3alIATHl METAJJIOB OT KOPPO3HH.
PackpsIBaTh CyLIHOCTH
OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHBIX
peaKIuii MOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO 0ajaHca dTUX
pEaKIMu.
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MIPOCTOTO BEIIECTBA U €r0 COSAMHEHUM.
AmdoTepHbIe CBONCTBA OKCHIA U
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TUAPOKCUA ATFOMUHHS,
I'UIPOKCOKOMIUIEKCHI allfoMuHusA. OO01mast
XapaKTEePUCTUKA METAIIOB TOOOYHBIX
noarpyni (b-rpymm) Ilepuoanyeckoi
CUCTEMBbI XUMHUUYECKHUX IJIEMEHTOB.
PU3NYECKNE U XUMUYECKHE CBOMCTBA
XpoMa U ero coequHeHur. OKCUIbI U
rugapokcuansl xpoma(ll), (1) u (V).
XpoMatbl U JUXPOMATHI, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHue u
MIPUMEHEHHUE XpoMa.

DU3NYECKNE U XUMUYECKHE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHbIE
coequnenust mapranmna (1), (IV), (V) n
(Y41}

OKHUCJIMTEIbHBIE CBOMCTBA.

[Iepmanranar Kamnus, ero

DU3NYECKHE U XUMUYECKHUE CBOMCTBA
JKeJie3a U ero coequHeHui. OKCHUIbI,
rugpokcubl u comu xeneza(ll) u (111).
[TonyueHre U IPUMEHEHHE KeJie3a U €ro
CILJIABOB.

Mens: nonydenue, puzndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE
MIPOCTOTrO BEILIECTBA U €r0 COECUHEHHUIA.
[{uuk: nomyuenue, GU3NIECKUE U

IIpoBOoauTH peakiuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOWCTBA U3y4a€MbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, MPUCYTCTBYIOIINUE B
BOJHBIX pacTBopax. [IpoBoauts u
OMUCHIBATh XUMHUUYECKUI
HKCIIEPUMEHT (J1a0OpaTOPHBIE OIBITHI
U TIPaKTUYECKUE paboThI);
MPEACTABISATH PE3YIIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopme 3anucu ypaBHEHH
COOTBETCTBYIOILIUX PEAKIUHI U JeNIaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XAMHUYECKOU TOCYJI0U U
1ab0paTOpHBIM 000PYAOBAHUEM.
[IpoBOINUTH BHIYMCIIEHHS T10
YPaBHEHUSM XUMUYECKUX PEAKIIHA.
CaMOCTOSTENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO
MO3HABATEINIbHYIO JEATEIbHOCTD;
MIPUHUMATh aKTUBHOE y4acTUE B
rpynnoBoil y4eOHOU AesTENbHOCTH

89



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

XUMHUYCCKHUEC CBOﬁCTBa, IIPUMCHCHHC
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IIPOCTOT0 BEIIECTBA U €r0 COCAMHEHUIA.
Am@oTepHbIe CBONCTBA OKCHIA U
I'MJIPOKCH/IAa IIUHKA, TUIAPOKCOKOMILIEKCHI
LUHKA.

JKCIePUMEHTAIbHbIE METObI
U3y4eHMs BelleCTB U UX NMpeBpaLleHuil:

O JleMoHcTpanuu:

0 xomnexmus «MeTaiuisl U CIUIaBeDy; [
B3aUMOJICHCTBUE IEJTOYHBIX u
IEJTIOYHO3EMEIBbHBIX METAJVIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BAHUE

BHUJICOMATEPUAJIOB).
g JlabopaTopHbie OTIBITHI: g
B3aMMOJICIICTBHE IIEJIOYHBIX U

IICJIOYHO3EMETBHBIX METAJJIOB C BOJIOU
(BO3MOYKHO HCITOJIb30BaHUE

BUJICOMATEPHUAIIOB);

O B3aUMO/ICMCTBHUE TUAPOKCHUIOB
AJTIOMUHHS Y IMHKA C paCTBOPaMH
KHCJIOT U IISJIOUCH;

O Kauye€CTBEHHBIC PEAKIIUH HA

kaThoHbl MeTaiyioB. O [pakTuueckue
pabOTHI:
Ne 7. Pemenue skciepuMEHTaAIbHBIX
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3a7a4 110 TeMe «MeTajlibl IIIaBHBIX
MOATPYIID»;
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No 8. Pemienue skciepuMEHTANIbHBIX 33/1a4
1o TeMe «MeTaJuIbl IT000YHBIX
MOATPYIID».

O PacuérHble 3aqa4u:

0 BBIYHCIICHHE Macchl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEeaKInu, eCIM OJTHO U3 BEIIECTB JaHO B
BHJIC PACTBOPA C OTPE/ICICHHOM
MAaCCOBOU JIOJIEW PACTBOPEHHOTO
BEII[ECTBA, UM UMEET MPUMECH;

O BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
pEeaKInK, €M OJTHO M3 BEIIECTB JaHO B
BHJIC PAaCTBOPA C OMPE/ICTICHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOIO
BEIIIECTBA;

g BBIUHCJICHUE BBIXOJIa MPOYKTa
PEAKLIHUU OT TEOPETUYECKH BOZMOKHOTO

Hroro no pazugeny

54

Pa3znea 3. Xumud v :Ku3Hb
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3.1

MeTtoanl HO3HAHUS
B XUMUU. XUMUSI U
JKU3Hb

Pounb xumun B 06ecrieyeHuN YCTOMYUBOTO
pa3Butua yenoBeuectsa. [loHsaTHE O
HAy4YHBIX METOJAX MO3HAHUA U
METO/I0JIOTUN HAyYHOT'O UCCIIETOBAHHUS.
Hay4Hble npUHIUIIBI OPraHU3aUuu
XUMHUYECKOTO IIPOU3BOJICTBA.
[IpombllIeHHBIE CITOCOOBI MOTYYEHUS

PackppIBaTh poiib XUMUU B PEIICHUH
YHEPreTUYECKUX, CHIPhEBBIX U
HKOJIOTMYECKUX MPOoOIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HAIpaBJICHUs] Pa3BUTHS XUMUYECKOU
HAYK{ ¥ TEXHOJIOTHH.

[TpumensTH npaBuiia 6€301acHOTO
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BaKHEUIIIUX BEIIECTB (Ha IpUMEpe
MIPOU3BOJICTBA aMMHUAKa, CEPHOU
KHUCIIOTBI, MeTaHo1a). [IpoMblIieHHbIE
CIIOCOOBI MOTYYEHUS METAIOB U
CIUUIaBOB. XMMHUYECKOE 3arpsiI3HCHHE
OKpY’KaroUIEH CPeJIbl U €0 MOCIEACTBHUA.
Ilpobrema nepepabomku omxo008 u
no6ouHblx npodykmos. Poib xuMuu B
o0ecIeueHnr YHEPTreTUIECKON
6e3onacHocTu. [Ipunyunst «3eneHotl
XUMUUY.
XumMus U 3I0pOBbE  YEIIOBEKA.
JlekapcTBennble cpenctBa. [IpaBuna
HCIIOJIb30BaHUS JIEKapCTBEHHBIX
npenaparoB. Poiib XUMUU B Pa3BUTHH
METUITUHBI.

Xumus nuid. OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie no6aBku. Pons xumuu B
oOecIieueHUH! IMUIIEBOI OE€30MaCHOCTH.
Kocmetuueckne u nmaphromepHbie
cpencrta. beiroBas xumus. [Ipasuia
0€3011acCHOTr0 MCIO0JIb30BAHUS MPenapaToB
OBITOBOM XMMHUHU B TMOBCETHEBHOMN KU3HH.
XUMHS B CTPOUTEINILCTBE. BaxkHenme
CTpOUTEIbHBIC MaTepUaibl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX

oOparreHus C BEIecTBaMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
’KU3HU; a TAK)Ke MpaBuia
0€30MacHOro MOBEJICHUS B LIEISAX
cOepeKeHus 310pOBbs U
OKpYXKaroUerl NPUPOTHON CPENbI;
MMOHUMATh OMMACHOCTb BO3/ICUCTBUS Ha
’KUBBIC OPTaHU3MBbI OTNPEICTICHHBIX
BEILECTB, cMbIcH nToka3zatens I1JIK,
MOSICHATH HA MTPUMEPAX CIOCOOBI
YMEHBIICHUS U TIPEIOTBPAIICHUS UX
BPEIHOIO BO3/ICUCTBUA.
AHanM3UpoOBaTh U KPUTUUECKU
OIICHWBATh WH(OPMAITHIO, CBSI3aHHYIO
C XUMHYECKUMHU TIPOIECCaMHU U UX
BIIUSIHUEM Ha COCTOSIHHE
OKPY’KarOIIEU CPEIBI.

Hcnonb30Bath MoTydeHHBIC 3HAHUS U
npeCcTaBiIeHus 0 cepax
JeSTeTbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, Kak
OCHOBY JJISI OPUCHTAIIMN B BBIOOpE
cBoeit Oyaymieit mpodeccruoHanbHON
JeaTesIbHOCTH. VIcnosib30BaTh
CUCTEMHBIC XUMUYECKHUE 3HAHUS IS
OOBSCHEHUS U TPOTHOZUPOBAHUS
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MaTEepUaoB.

SIBJICHUM,
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XUMHS B CEJILCKOM XO35MCTBE.
Opranunyeckre 1 MUHEpAIbHbIE
yaoOpeHus.

Heoprannueckue matepuansl
(KOHCTPYKIIMOHHBIE MAaTepHUAJIbI, KPACKH,
CTEKJI0, KepaMuKa). Marepuanbl 1Jis
3NEKTpOHUKHU. HaHOTEXHOIOTMH

UMEIOIINX €CTECTBEHHOHAYYHYO
IPUPOAY, TPOTHO3UPOBATH,
aHAJIM3UPOBATh U OLICHUBATh C
MO3ULAN KOJOTHYECKOU
0€30MacHOCTH MOCIEICTBHS OBITOBOM
U TIPOM3BOJICTBEHHOM JESATEIHHOCTU
YeJIOBEKa, CBA3aHHOU C
nepepaboTKOM BEILIECTB;
WCIIOJIB30BATh TIOJTyICHHBIC 3HAHUS
JUTSI IPUHATUSI TPAMOTHBIX pEIICHUN
po0JIeM B CUTYalMsIX, CBSI3aHHBIX C
XAMUEH.

[IpunuMath ydyactue B 00CYKIECHUU
npo0JieM XUMHUYECKON U
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o npoOJjeMe U npejjaraTh
BO3MOXHBIE ITyTH €€ peleHus

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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