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Pabouas nporpamma no ydeOHOMY npenMetry «Xumus» (yriryOJaEHHBIH YPOBEHbB)
(mpeametHas obnacte «EcTecTBEHHO-Hay4YHBIE NMPEAMETHI») (Aajiee COOTBETCTBEHHO —
mporpaMMa IO XHWMHH, XHMHsI) paspaboTaHa Ha OCHOBe (emepanbHOM paboueit
IporpaMMebl 1o yueOHOMY mpeameTy «XuMus (yriryOJeHHBIA YPOBEHb)» M BKIIIOUACT
NOSICHUTENbHYIO 3allUCKy, COJAEpKaHHE OOydyeHus, IUJIaHUPYEMbIE Ppe3yIbTaThl
OCBOEHUS MPOrPaMMBbI 10 XMMHH, TEMATUUECKOE JIAHUPOBAHUE.

MHNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHero ooOiiero oOpa3zoBaHuUsi pa3paboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuun
B Poccuiickoit ®enepannn», TpeOOBaHHN K pe3ylbTaTaM OCBOEHHUS GdeaepalbHON
oOpa3oBaTenbHOM  mporpammbl  cpeanero odmero ob6paszoBanus(dOIl  COO),
npeacTaBieHHbIX B DeiepalibHOM rocyjapcTBeHHOM oOpasoBarenbHoM ctangapte COO,
c yuétom Konuenuuu  mnpenojaBaHus  y4eOHOro  mpeamera  «XUMHUSD) B
oOpazoBaTenbHbIX opranu3anusx Poccuiickoit denepannu, peaau3yroNMX OCHOBHBIC
oOpa3oBaTelbHbIE MPOTPaMMBbl, M OCHOBHBIX TMOJOXKEHUNH «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025 roma» (Pacmopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XuMusl HA YPOBHE YTIyOJIEHHOTO M3Y4YEHUsS 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro oOpa3oBanus ydammxcs 10-11 kmaccoB. M3ydenue npenmera,
peanuzyeMoe B yciaoBuaxX AudPpepeHIupoBaHHOTO, MPOGUILHOTO0 00yUEeHUS, TPU3BAHO
obecrieyuTh 00111€00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO TMOJTOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOIUMYIO JIJIsl aJlalTallid MX K OBICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HU
B COITMYMeE, a TaK)Ke JIJIsl IPOJIOJDKEHUSI O0yUeHUs B OpraHU3alusax MpoecCHOHATbHOTO
00pa3oBaHus, B KOTOPBIX XUMHUS SBJISIETCS OAHOW U3 MPUOPUTETHBIX TUCIIUILINH.

B mporpamme mo XxumMuu HazHaue€HUE MpeAMETa «XUMUS» MOJydaeT MOAPOOHYIO
MHTEPIIPETALUIO B COOTBETCTBUHU C OCHOBoOMOJararomumu nojoxenussmu I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, ColepKaHusl, pE3yIbTaTOB 0Oy4YeHHS U TPeOOBaHUMN K
YPOBHIO TOJTOTOBKHU BBIMYCKHUKOB. CBHUACTEIBLCTBOM TOMY SIBIISIOTCSA CIEIYIOLINE
BBITIOJTHSIEMbIE MTPOTPAMMOM MO0 XUMUH (HYHKIIUU:

— uHOPMAIIMOHHO-METOIMYECKasl,  peajnu3alus  KOTOpod  oOecreunBaeT
MOJIyYeHHUE TPEICTABICHUS O LEAX, COACp)KaHWHU, OOIel cTparerun oOydeHUs,
BOCIIUTAHUS U PAa3BUTHUSL O0YUAIOIIUXCS CPEACTBAMU TMPEAMETa, U3y4aeMOro B pamMKax
KOHKPETHOTO TTPOQuIs;

— OpraHu3alMOHHO-TUTAHUPYIOIIasi, KoTopas NpeaycMaTpuBaeT OIlpeseeHue:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U TTOCIIEAOBATEILHOCTH U3YUEHUs Y4eOHOTO MaTepuaa,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €Tr0 XapaKTePUCTHK; MOJAXOJO0B K (hOPMHUPOBAHUIO
COZIEPKATEIIbHOM OCHOBBI KOHTPOJST W OIEHKH OOpa30BaTEIbHBIX JTOCTHXKCHHM
OOy4JaromMxcs B paMKax MTOTOBOW aTTECTAIlMU B (popMe €IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.



[Iporpamma 1715t yriryOi€HHOTO U3YYEHUS! XUMUU:

— YCTaHABIMBAE€T HMHBApPHUAHTHOE IMPEAMETHOE COJEp)KaHHUe, 00sS3aTeNbHOE ISt
U3Y4YCHUS] B paMKaxX OTAEIbHBIX MNpoduieH, NpeaycMaTpUBacT paclpeicicHue Hu
CTPYKTYPUPOBAHHE €ro MO KJaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUSM/pa3iesiaM
Kypca;

— nMaéT TpUMEPHOE pachpelneiieHue ydeOHOTO BPEMEHH, PEKOMEHAYEMOTO s
U3Y4YEHUS OTNIETBHBIX TEM;

— MpejyIaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh N3YUCHHS YIeOHOTO MaTepraia C
y4€TOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

— JaéT METOJMYECKYI0 MHTEPHpETalrI0 LeJed W 3aJady U3y4eHHs MpeaMeTa Ha
yrayOn€HHOM YPOBHE C YYETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CPEIHETO
o0miero oOpa3oBaHUs, COMEPKATSIBPHON XapaKTEPUCTHKU IJIAHUPYEMBIX pPe3yIbTaTOB
OCBOCHHUS OCHOBHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHET0 OO0IIero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNM O0O0ydYaromerocs IO OCBOCHHUIO COJACpIKaHUS
nmpeaMera.

I[To BceM Ha3BaHHBIM TO3WIUSAM B TMpOTrpaMMe IO XHUMHUHU TIPETyCMOTpEHa
MIPEEMCTBEHHOCTh ¢ 00yYCHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. 3a
npenesiaMyd YCTaHOBJIICHHOW MPOTrpaMMoOM MO XUMUHU 00s3aTenbHOM (MHBapUAHTHOMN)
COCTaBJISIIONICH colepxkaHusi y4eOHOro mnpeamera «XuUMHUsS» OCTaETCs BO3MOXKHOCTh
BBIOOpAa €r0 BapHATHUBHON COCTAaBISAIONICH, KOTOpas JOJDKHA OMPEIESIThCS B
COOTBETCTBHH C HaMpaBJICHUEM KOHKPETHOTO MPOQHUIISI 00yUEHHSI.

B coorBerctBMM ¢  KoHuenTyalbHbIMM  noJoxeHusmu ~ OI'OC  COO
O HAa3HAYCHUU TPEeIMETOB 0a30BOro U yriayOJIEHHOTO YpOBHEM B CHUCTEME
nrddepeHIInpoOBaHHOTO 00YYEeHHS Ha YPOBHE CpeHEero 001ero oopa3oBaHus XuMHs Ha
YpOBHE YTIyOJEHHOTO W3y4YEHWs HAMpaBJeH Ha pean3alio0 MPEEMCTBEHHOCTH C
MOCJICTYIOITUM JTallOM TOJYYEHHUS XWMHUYECKOTO O0Opa30BaHHUS B paMKaxX H3Y4YCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKUX MJUCIUIUIMH B By3aX U
OpraHu3alusIX CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus. B 7Toil CBA3M M3ydeHUE
npeaMeTa « XUMHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha PACIIUPEHUE U YTITyOJieHNe
TEOPETHUECKOW W  TPAKTUYECKOW  IMOATOTOBKH  OOYYAlONIUXCS,  BBIOpABIIUX
onpenenéHHpld npoduib 00ydeHHUs, B TOM YHCIE C MEPCHEKTHUBON MOCIEIYIOIIEro
MOJIYYCHUSI XUMHUYECKOTO O00pa3oBaHUs B OpraHu3aiusx mpodecCHOHAIBHOTO
oOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO k miaHUpyeMbIM
pe3yJsibTatamMm OCBOoeHUs (henepalibHONM 00pa30BaTEIbHON MPOTPaMMbl CPEIHET0 OOIIETO
oOpa3oBaHUs M3Y4YEHUE TpeaMeTa « XUMHUSD» OPUCHTHPOBAHO TAK)KE HA PEIICHHUE 3a]1a4
BOCIIUTAHUS W COLMAIBHOTO pAa3BUTHA OOydarommxcs, Ha (HOPMHUPOBAHHE y HHX
OOIIEUHTEIUICKTYabHbIX YMEHUM, YMEHHMH palHuoOHAIM3alUd Y4eOHOro Tpyda U
0000MIEHHBIX  CHOCOOOB  JEATEIIBHOCTH,  HMMCIOMMX  MEKIUCIUIUTMHAPHBIN,
HaAJNpPEeIMETHBIN XapaKTep.



CocTrapnsOmUMHA  MpeaMeTa «XUMHUS» Ha YpPOBHE YINIYOJIEHHOTO H3Yy4YeHUs
SBIIAIOTCS YT1yOiaEHHBIE KypCchl — « Opranudeckast Xumusi» 1 «O011as 1 HeopraHuyeckast
xumus». [lpu ompeneneHud MTOAXOAOB K OTOOPY M CTPYKTYpHOM OpraHu3aluu
CoJlep KaHUsl ATUX KypCOB B IMporpamMMe MO XMMHUHU 32 OCHOBY IMPHUHSATHI MOJIOKECHUS
®I'OC COO o paznnuusix 6a30BOro M yriy0iaEéHHOT0 YpOBHEH U3YUCHUS MpeIMETa.

OcHoBy conepxkaHusi KypcoB «Opranuueckast Xumusi» U «O0111as 1 HeopraHudeckas
XUMUS» COCTaBIISIET COBOKYMHOCTb MPEAMETHBIX 3HAHUM W yMEHUH, OTHOCSIIMXCA
K 0a30BOMY YPOBHIO U3yU€HHUS MIpeAMETa. DTa CUCTEMA 3HAHUMN TOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE JIOMOJIHEHUE, TTO3BOJISIOIIEe 0CO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (akToJOTHYeCKOro martepuana. Tak, Ha YrIyOJIEHHOM YpOBHE U3Y4YCHUS
npeaMeTa obecredeHa BO3MOXKHOCTh 3HAYUTENIBHOIO YBEIMYEHHS 00bEMa 3HAHUU O
XUMHUYECKUX DJIEMEHTaX W CBOMCTBAaX WX COCJUHEHUW HAa OCHOBE PACIIUPEHUS U
yrayOneHus  TPeJCTaBICHUA O  CTPOGHHMM  BEHIECTBA, XUMHUYECKOW  CBSI3U
U 3aKOHOMEPHOCTSIX TPOTEKaHWsSl pEaklMif, pacCMaTPUBAEMbIX C TOUYKH 3pEHUs
XUMUYECKON KHHETHKH M TEPMOJWHAMUKH. M3ydeHue Mnepuoanueckoro 3akoHa U
[lepuonnueckoit cHUCTEMbl XUMUYECKUX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEACTABICHUSIX O CTPOCHHHM aToMa. XHUMHYECKas CBsI3b
OOBSCHAETCSI C TOYKH 3PEHUS SHEPreTUYECKHX H3MEHEHUH mpu e€ 0o0pa3oBaHUM U
pa3pylIeHHH, a TaK)Ke C TOYKU 3PEHUs MEXaHU3MOB €€ oOpa3zoBaHud. V3ydyeHue TUMNOB
peakuuii jgomnosHseTcss (HOPMUPOBAHUEM MPEACTABICHUNH 00 DIEKTPOXUMHUYECKUX
mpolieccax M AJEKTPOJIM3E PacIulaBOB M PAaCTBOPOB BeIIECTB. B Kypce opranuueckon
XUMUU TPU PACCMOTPEHUHN PEAKIIMOHHON CIIOCOOHOCTH COEUHEHUN yaensieTcs ocoboe
BHUMAaHHE BOIpOcaM 00 OAJIEKTPOHHBIX A (deKxTax, O B3aMMHOM BIHMSHUM aTOMOB
B MOJICKYJIaX U MEXaHU3Max peaKIuil.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJECpPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUs IJIsi KJIAcCOB ompenenaé¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY H XapaKTep AOMOJHESHHUH K 00IIel CHCTeME MPEAMETHBIX 3HAHUI ) OKa3bIBAIOT
BIIUSIHUE CMEKHBIE TIpenMeThl. Tak, HampuMmep, B COJAEPKaHUH MpeaIMeTa sl KJIacCoB
XUMUKO-(DU3NIecKOro mpodusis 0oJbioe 3HaYeHHEe OyayT UMETh 3JIE€MEHThl Y4eOHOTO
MaTtepuaa o oouieit xumun. [Ipu u3ydennn npeaMera B JaHHOM CITydae akleHT Oy/IeT
c/ieJlaH Ha OOITHOCTh METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB M TEOPUW B XHUMHUHU U B
bu3MKe: aTOMHO-MOJICKYJISIpHAsE TeOpHsl (MOJEKYJsIpHas Teopus B (U3HKE), 3aKOHBI
COXpaHEHUSI MacChl U DHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEICTABICHUS
O CTPOEHUHU BEIIECTB U JPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHKO-OMOIOTUYECKOTO
npoduist OoNbIINN yACTbHBIN Bec Oy/IeT UMETh OpraHuyeckas xumus. B aTom ciayuae
MIPEIOCTABIISCTCS BOBMOXKHOCTH JIJIsl 60J1€€ 00CTOATETILHOTO PACCMOTPEHHS XUMUYECKON
OpraHW3allid KJICTKH KaK OHOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJST,
K TpUMepy, TaKhe CTPYKTYpHbIC KOMIIOHEHTBHI, KaK JUOUABI, OCIKH, YTIEBOIBI,
HYKJICMHOBBIE KHUCIOTHI W JApyrue. [lpm SToM 3HaHMS O cCOCTaBe M CBOMCTBAx
MPEICTaBUTENIC OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIY)KaT OCHOBOM JJIs
W3YYCHUS CYIIHOCTH MPOIECCOB (POTOCUHTE3, IBIXAHMSI, TUIIEBAPEHU.



B nnane ¢dopmupoBaHHs ~OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHAyYHBIX METOJIOB TMO3HAHUS W OIbITAa MPAKTUYECKOTO TPUMEHECHHS HAayIHBIX
3HAHUM W3ydeHue TmpeamMeTa «XUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAaHO
HAa MEXIIPEAMETHBIX CBSI3IX C Y4YeOHBIMU MpeAMETaMH, BXOMSIIUMH B COCTaB
npeaMeTHbIX oOsacteld  «EcTecTBEHHO-HaydHble MpeaMeTe», «MareMmatuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu uzyyeHun yueOHOro npeaMera « XuMus» Ha YIIIyOJI€HHOM YPOBHE Takke, Kak
Ha YPOBHE OCHOBHOTO M CpeIHero o0Imero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1auei
MEPBOCTENICHHOW 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAYKH XUMHUHU Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMUS, MPAKTUUECKOW MACSTENbHOCTH 4YelIOBEeKa U
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyNbTyphl. Pelienue 3Toit 3a1aun Ha yriayOon€HHOM
YPOBHE U3YUYEHHUSI PEIMETA MPEANOIIAracT pealnu3aluio TaKux Heyeil, Kak:

— (QopMupoBaHue MpeACTaBICHUI: O  MaTepUalbHOM  €JIMHCTBE  MHPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTHU SIBJICHUU IPUPOABI, O MECT€ XMMHHU B CUCTEME
€CTECTBEHHBIX HAayK W €€ BeAyllel poiu B OOECIEUEHHWH YCTOWYMBOIO Pa3BUTHS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, DHEPreTUUECKONW U MHUIIEBON
0e30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECMEYECHUH PAIMOHAIBHOTO MPUPOJIONOJIb30BAHUS,
B (h)OPMUPOBAHUHM MUPOBO33PEHHUS U OOLIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHON CpEIE;

— OCBOCHME CHCTEMbl 3HAHUU, JISKAIIUX B OCHOBE XMMHYECKOW COCTABISIONIEH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPaA: PyHIaMEHTAIbHBIX OHSATHUM, 3aKOHOB U TCOPUIA
XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HaJMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX PEaAKIUA, O XUMUYECKOM
PaBHOBECHH, pacTBOpax M JIHUCIEPCHBIX CHUCTEMaX, 00 OOIMX HAY4YHBIX MPUHITUIAX
XAMHUYECKOTO MMPOU3BOJICTBA;

— ¢opMupoBaHrEe y 00YUYarOIIUXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKMX 3HAHUN I OOBSICHEHHS KIIOUEBBIX HACH U mpoliem
COBPEMEHHOW XUMHUHU, IS OOBACHEHUS W MPOTHO3UPOBAHUS SIBJICHUM, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO MPUPOY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAIW3a MU OLEHKU C TO3UIHUM DKOJOTHYECKOM O€e30MacHOCTU
MOCJICACTBUM OBITOBOM M IIPOM3BOJICTBEHHOM EATEILHOCTH YEIOBEKA, CBSA3AHHOM C
XUMUYECKUM MPOU3BOICTBOM, UCTIOJIH30BAHUEM U MEepepabOTKON BEIIECTB;

— yriyOJieHue MPpeCTaBICHUN 0 HayYHbIX METO/IaX MO3HAHMS, HEOOXOAUMBIX JIJIst
MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMUUYECKUX
ABJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON JIEITETLHOCTH U MOBCEIHEBHOM
KU3HU.

B mmane peanu3zaiuu nepBoOOYEPEIHBIX BOCIUTATENLHBIX U PA3BUBAIOIINX (PYHKITHIA
IIEJIOCTHON CHCTEMBI CPEHETO 00111eT0 00pa30BaHUsI IPHU U3YUCHUH MPEAMETA « XM



Ha yrTyOJIEHHOM ypOBHE OCOOYIO aKTyaJbHOCTH MPUOOPETAIOT Takve e M 3a7auu,
KakK:

— BOCIIUTaHHE YOSKIEHHOCTH B TO3HABACMOCTH SIBIICHUH IIPHPOJIbI, YBAXKCHUS K
MpoIlecCy TBOPYECTBA B 00JIACTH TEOPETHUECKUX M TPHUKJIAJAHBIX HCCIICIOBAHUNA B
XUMUH, (HOPMHUPOBAHUE MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHUA HAYKHU;

— pa3BUTHE MOTUBAIIUU K 00yUEHHUIO 1 MIO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAMOBOCIIUTaHHUIO HA OCHOBE YCBOCHUS O0ICUEIOBEUECKUX IEHHOCTEIH;

— pa3BUTHE TIO3HABATECIBHBIX HMHTEPECOB, WHTEIUICKTYabHBIX W TBOPYECKHX
criocoOHOCTeW oOydJaronuxcsi, (OPMHUPOBAHWE y HHUX CO3HATEIBHOTO OTHOIICHUS
K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO KaK YCIOBUIO YCIICITHOMN
npodeCCUOHAIBHOW U OOIIECTBEHHOU JEATEbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/I0POBBIO U MTOTPEOHOCTH B 3JOPOBOM 00pa3e *KU3HU;

— (opmupoBaHNE YMEHUH U HABBIKOB Pa3yMHOT'O TIPUPOJIOTIOIH30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTyphl, = NPUOOpPETEHHE  OmNbiTa  OOIICCTBEHHO-IIOJIC3HOMN
AKOJIOTUYECKOM NEATEIBbHOCTH.

OO1ee ynciIo 9acoB, pEKOMEHIOBAHHBIX ISl U3YYCHHUS XMMUU Ha YTIIyOJIEHHOM
ypoBue, — 204 gacos: B 10 kiacce — 102 yaca (3 yaca B Henenro), B 11 knacce — 102 yaca
(3 yaca B HezelO).



COJIEP) KAHUE OBYYEHUSI!

10 KJIIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[Ipenmer W 3HaYeHHE OPraHUYECKOW XUMHH, MPEACTABICHHUE O MHOro00paszuu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOCHHE aTOMa yriepojia: OCHOBHOE U BO30YXIAEHHOE COCTOSTHUSI.
BaneHTHBIE BO3MOXXHOCTH aToma yYIiiepoaa. XHMHYECKas CBs3b B OpPraHUYECKUX
coelMHEeHUsX. Tumbel TUOpUIM3AIMM aTOMHBIX oOpOuTaliel yriaepojaa. MexaHU3MbI
oOpa3oBaHMsSI KOBAJCHTHOW CBsi3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THITbI
MEepEeKPhIBAaHUSI aTOMHBIX opOuTanel, 6- u m-cBs3u. OnuHapHasi, JBOWHAsS U TpoWHas
cBs3b. CriocoObl pa3pbiBa CBA3€H B MOJIEKYyJaX OpraHuyeckux BemecTB. [loHsTHe 0
CBOOOJIHOM paJiukaie, HyKjieouie u JeKTpodure.

Teopust cTpoeHust opranndeckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
NPEACTABICHUS. O CTPYKTYype MOJIEKYJ. 3HAU€HHE TEOPUH CTPOCHHUSI OPTraHUYECKUX
coeMHEHUU. MoJieKyJsipHble U CTPYKTypHbie Gopmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3NMyYHBIX BHUIOB: pa3BEpPHyTas, COKpall€éHHas, ckeneTtHas. WM3omepusa. Buasl
MU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE 3(D(PEKTHI B MOJEKYJax
OpPraHUYECKUX COCTUHEHUMN (MHAYKTUBHBIM U ME30MEPHBIN 2PHEKTHI).

[IpencraBienne o  knaccuuKanuu  OpraHMYecKux  BemiectB.  [loHsaTHe
o (yHkuuoHaneHOM rpynmne. I'omonorus. ['omonorudeckue psasl. CucteMaruueckas
HOMeHKJIaTypa opranudeckux coeauHeHuii (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoct u  Kjiaccu(uKalmsi OpraHuYecKux peakiuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

JKcNepUMEeHTAJbHbIE METO/Ibl H3YUEeHUS BellleCTB U UX NpPeBpalleHu il

O3zHakomiieHHe ¢ 00pa3iiaMy OpraHUYECKUX BEIIECTB U MaTEepUallaMU Ha UX OCHOBE,
OMBITHl M0 TMPEBPALICHUI0 OPTraHUYECKUX BEIIECTB IPU HarpeBaHuM (TUIaBJICHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MO/ICIIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YrieBoaopoabl

Ankanbel. ['omoyormyeckuii psig ajdkaHoB, oOmias QopMysna, HOMEHKIJIATypa
¥ M30Mepusi. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, SP°-
ruOpuIn3ainsl aTOMHBIX OpOuTajneil yriepoaa, 6-cBsi3b. Kougopmepwvi. Ousznueckue
CBOMCTBA AJIKAHOB.

XYWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKIMU  3aMEIICHUS, HW30MEpHU3aIlHH,
JNETHAPUPOBAHMS, IUKIU3AIlUN, TUPOJN3a, KPEKWHTa, TopeHus. [Ipedcmasnenue o
Mexanuzme peakyuti paouKkaibHO20 3aMeueHUs.

Haxoxnenue B mpupose. CriocoObl MOTyueHns U MPUMEHEHHUE aTKaHOB.

! Kypcusom B IaHHOM TEKCTe BBIAEICHBI SIEMEHTHI COAEPKAHMS y4eOHOr0 MaTepuasa, KOTOpble U3ydaroTcs
B 03HaKOMHTEJIFHOM IUTaHE U HE BKIIIOUAIOTCS B COCTaB IPeIMETHBIX pe3ynbTatoB ocBoeHms OOIT COO.



[uknoankauel. OOmas ¢dopmyna, HOMeHKiIarypa U uzomepus. OcoOeHHOCTH
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MalbIX (IHUKJIOMPOMNAH, HUKIOOYTaH) M OOBIYHBIX
(LMKJIOTIEHTaH, IUKIOTeKcaH) HUKIoadkaHOB. CrocoObl MOMy4YeHUsT U MPUMEHEHHUE
LUKJIOATKaHOB.

Anxenpl. ['oMoyiormueckuii psim amkeHoB, oOmas QopMmyna, HOMEHKIATYpA.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ AlIKEHOB, SP>-THOpHMAM3ALMs
aTOMHBIX opOuTanen yriepona, 6- U m-cBsi3u. CTPYKTypHast U TeoMeTpuyeckas (1mc-
TpaHc-) uzoMepus. Ousnyeckue CBOMCTBA aIKEHOB. XMMUYECKHUE CBOMCTBA: pPEaKlUU
MIPUCOEANHEHHUS], 3aMEUIEHUS B O-TIOJIOKEHHUE MPU JIBOMHOUN CBS3H, MOJIUMEPU3AIUU U
okucnenus. [lpeocmasgnenue o mexanHusme peakyuu 21eKmpoPuibH020 NPUCOEOUHEHUSL.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMu Ha ABOMHYIO CBs3b. (CroOcoObI
ITOJTYYEHHUSI U IPUMEHEHHE AJIKEHOB.

Anxanuenbpl. Krnaccudukanusi ankaJueHOB (CONPSDKEHHBIEC, HW30JUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHHMS U XMMHUYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- m 1, 4-pucoenuuenue. [lomumepusanus conpsKEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonornueckuil psii ankuHOB, oOmias ¢opmyia, HOMEHKIATypa U
MU30MEpHs. OJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3anusi aToMHbIX opOutaneil yriaepona. Pusznyeckue CBOMCTBA aJKHUHOB.
XWMHUYECKUE CBOMCTBA: PEAKIUU NPUCOCAVHEHUS, AUMEPU3ALUMU U TPUMEPHU3AIUH,
okucieHusA. KucCIOoTHbIE CBOMCTBAa AJKWHOB, MMEIONIMX KOHIIEBYIO TPOMHYKO CBS3b.
KauecTBeHHblE peakuuu Ha TPOHHYIO CBs3b. CrnocoObl MOJydeHHsS M MPUMEHEHHE
QJIIKUHOB.

ApomaTrueckue yrieBoJopoAbl (apeHsl). ['omonoruueckuil psig apeHoB, oOias
dbopmyrna, HOMEHKJIATypa U M30MepHUs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJIbI OeH30Mna. [lpasuno apomamuunocmu, npumepvl AapOMaAmuidecKux cOeOUHeHUl.
®duznyeckre CBONCTBA apeHOB. XMMHYECKHE CBOWCTBAa OCH30JIa M €ro TOMOJIOTOB:
peakluuy 3aMelleHUss B OEH30JbHOM KOJbLE U YIJIEBOJOPOJHOM paJuKale, peaklnu
IPUCOEINHEHHUS, OKHCIEHHUE TOMOJOroB OeH3ona. [lpedcmaenenue o mexaunusme
peakyuti 21ekmpoghunvro2o 3amewenus. Ilpencrapienue 00 OpUEHTUPYIOLLEM I1EHCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbLIE Ha TpUMEpPE aJIKWIbHBIX PaJHUKaJOB,
KapOOKCUJIbHOM, THUIPOKCUIBHOW, aMHUHO- M HUTPOTPYMIbl, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB cTupona. [lomumepuszanusa cruposia. CrocoObl
IIOJIyYEHHs U IPUMEHEHHUE APOMATUYECKUX YIIIEBOJOPOIOB.

[Ipuponusiii Ta3. I[lomytHeie HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxiacHUe.
Kamennslii yroab u OpoayKThl ero mnepepadoTku. CrnocoObl mnepepaloTku HedTH:
NEPEeroHKa, KPEKUHI (TePMHUUYECKHM, KaTaIUTUYECKUM), PUPOPMUHT, MHUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHUE B IPOMBILIIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXKy pa3IMUYHBIMU KJIACCAMU YTJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOEHWE TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB.  Peakuuu
3aMeNIeHUs TaJOreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPDYNNY.



I[CﬁCTBI’IC Ha TaJlOrcHIIpOMU3BOJHBIC BOJHOIO H CIIMPTOBOI'0O pacTBOpa HléJ'IO‘II/I.
BBaHMOHeﬁCTBHC AUTraJIor¢HaJIKaHOB C Marimcm )51 OUHKOM. Ilonsmue o
memaniloopeaHu4ecKux COCOUHEHUSIX. Hcnonp3oBaHue raJIOrCHIIPOU3BOJHBIX
YIJICBOOAOPOA0OB B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHUYCCKUX BCIUICCTB.

IKCNEePUMEHTATbHbIE METO/IbI M3YYeHHUs BelleCTB U X NpeBpaneHuii

N3ydenne Gu3HUECKUX CBOMCTB YTIEBOIOPOAOB (PacTBOPUMOCTH), KAYECTBCHHBIX
peaxiuii yriaeBog0pOA0B Pa3IMUHBIX KJIaccoB (oOeciBeunBaHne OPOMHOM UM MOJHOMN
BOJIBI, pacTBOpa TMEpMaHTaHaTa Kajus, B3aMMOJCHCTBHE alleTHICHa C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)), kauecTBeHHOEe OOHapyKeHHE YIJIepojia U BOJAOpoJa B
OpPraHUYECKUX BEIIEeCTBAX, TOJYyUYCHHUE dTWICHA U U3YYCHHE €TO CBOWCTB, 03HAKOMJIICHUE
¢ komutekiusamu «HedTb» u «Yronb», ¢ oOpasliaMu IMacTMacc, KaydyKoOB U PE3UHBI,
MOJICTTUPOBAHUE MOJIEKYJT YIJIEBOJOPOIOB M TaJIOTCHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuc/iopoacoaep:xkaimue opraHu4eckue coeanHeHns

[IpenenbHble O1HOATOMHBIE cIUPTHL. CTpOEeHUE MOJIEKYII (Ha IPUMEPE METAHOJA U
sTaHosia). l'oMosornueckuil psa, obmas ¢Gopmyrna, HW30MEpHUs, HOMEHKJIATypa
u kiaccudukanus. dusnueckue CBOICTBA MPEAENIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbie cBsi3u MEXIy MOJEKYJIaMHU CHUPTOB. XUMHUYECKHE CBOMICTBA: peakiuu
3aMEIICHUs, JeTHApaTallid, OKHWCJICHHS, B3aUMOJICHCTBHE C OPTaHWMYECKUMU U
HEOpPraHWYECKUMHU KHcloTaMHu. KadecTBeHHass peakuuss Ha OJHOAQTOMHBIE CIUPTBHI.
JleficTBue 53TaHONAa W METAHOJA HA OpraHu3M uyesjoBeka. CrocoObl TOJMyYEeHHS U
IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢gupbl, HOMeHKiIaTypa U wu3omepus. OcobeHHOCTH (UBHYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaroMHble CIUPTHI — ATUIICHTJIMKOb U TULepuH. Pu3nueckrue U XuMUYEeCKHe
CBOMCTBA: pEaKIWH  3aMEIICHHS, B3aUMOJCHUCTBHE C  OpPraHUYECKUMH U
HEOPTraHWYECKUMHU KHUCJIOTaMH, KaueCTBEHHas peaklys Ha MHOTOATOMHBIE CITUPTHI.
Ilpeocmasnenue o mexanmusme peaxyuu HyKieoQuivHoco 3ameujenus. JleficTBue Ha
opranusm uenoBeka. CriocoObl MOy4eHNs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JbHOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (heHona.
KauectBennsie peakiuu Ha (eHosn. ToxcuyHOCTh (eHosna. CrmocoObl TOMy4YEHUS W
npumeHeHue dpenona. GenondopmaabaeruHas CMoa.

KapOoHusibpHbIE COCIUHEHUS — albICTUIbl W KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmnbl. ['oMoJOrMueckue psAabl albJeru0oB W KETOHOB, oOmIas
dbopmyna, uzomepust 1 HOMeHKIaTypa. dusndeckre CBOWCTBA ajbJAECTUAOB U KETOHOB.
XVUMUYECKHE CBOMCTBA aibJACTHUAOB M  KETOHOB: PEAKIUH  IPHUCOSAMHCHUS.
IIpeocmaenenue o mexanuzme peakyuil HyKaieo@uioHo2o npucoeourenus. OKUCIeHUE
aIbJICTH/IOB, KauyeCTBEHHBbIC peakuuu Ha anpiaerufasl. CrocoObl TMONydeHUS W
NPUMEHEHHUE aJIbJIETUI0B U KETOHOB.



ORHOOCHOBHBIE TPEJENbHbIE KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepus m HOMeHKIaTypa. Pu3nUecKue CBOWCTBA
OJTHOOCHOBHBIX THPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopogHble CBsS3U Mexay
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOMICTBAa: KHUCJIOTHBIE CBOICTBa,
peakiusi dTepuUKAMK, PEaKIUd C Y4acTHEM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0eHHOCTH CBOMCTB MYpaBbHUHOW KHUCJIOTHI. [loHSATHE O NMPOM3BOAHBIX KApOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmpuiax.
MHoroo6pa3ue KkapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWMCTB HENPEAENIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIINX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MaTbMUTHHOBAS,
OJIEUHOBAsl, JIUHOAEBAs, TUHONEH08as KUACHOThl. CrnocoObl MONy4YeHHUsT U NMPUMEHEHHE
KapOOHOBBIX KUCJOT.

Cnoxsble 3¢pupbl. ['oMonormueckuit psg, oOwmwas QopMyna, H3OMEpPHUS U
HOMeHKNaTypa. U3n4ecKue 1 XUMAYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEIIOYHON
cpeze.

XKupel. CtpoeHue, (uznyeckue M XHUMHUYECKHME CBOMCTBAa JKHUPOB: THAPOIH3
B KHUCJION M 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPIKAIIUX OCTATKU
HEIpeNeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpI1a Kak colM BBICHIMX KapOOHOBBIX KHUCIIOT, UX Moloulee neicteue. llonamue
o cunmemuyeckux morowux cpeocmsax (CMC).

OO6mas xapaktepuctuka yrieBojoB. Kiaccudukanus yrieBogoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl:  II0KO3a, (pyKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoxiaeHue B mnpupoge. DdortocuHTes.
Onmuueckasa uzomepus. Konvuamo-yennas maymomepus HaA npumepe MoJeK) bl
2noKo3vl, npoexkyuu Xeyopca, o0- u [-aHomepuvl 2110K03bl. XUMHUECKHE CBOWMCTBA
TJIFOKO3bI: PEAKUMU C Y4YaCTUEM CIHUPTOBBIX W albJACTUIHOW TpYII, CIUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpumMeHeHune ritoKo3bl, €€ 3HaU€HUE B )KU3HEIEATETbHOCTH
opranusma. Jlpcaxapuuapl: caxaposa, MajabTO3a U .Jakmo3a. BoccraHaBiauBarolmue U
HEBOCCTaHABIIMBAOIINE Tucaxapuabl. ['uaponus qucaxapuaoB. HaxoxaeHnue B mpupoze
u npumeHenue. Ilonmucaxapuapl: Kpaxman, INIMKOTeH U Heiunono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxmaJla, [NIMKOT€Ha U UEJUTI0JI03bl. PU3NYEcKHe CBOWCTBA KpaxMasa 1
LEJUTI0NIO3bl. XMMUYECKHE CBOMCTBA Kpaxmaja: THJIPOJIM3, KaueCTBEHHas pPEeaKIusi C
MOJIOM. XMMUYECKUE CBOWCTBA LEJUTIONI03bI: THIPOIN3, MOTyYeHHE F3(PUPOB LEIUTIOIO3BI.
[TonsiTue 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

JKcNepUMEHTAbHbIE METO/Ibl H3YUE€HHUS BEellleCTB U UX NMPeBpaleHuil

PacTBOpUMOCTB pa3nuyHbBIX CIUPTOB B BOJIE, B3aUMOICHICTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHWE OTUJIOBOIO CIMPTAa B aJblIETH] HA PACKAJEHHOM MEIHOW IPOBOJIOKE,
OKHCJIGHHE JTHJIOBOTO CIHUpPTAa JAUXPOMATOM Kajausi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC pPEAKIMM Ha aidbJeruibl (C THAPOKCHUIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCUIOM
menu(Il), xumuyeckne CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aWMOJIEHCTBHE
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pactBopa rioKo3bl ¢ runppokcuaoMm menu(Il), B3ammonericTBue Kpaxmajia C HOJOM,
pelIieHre IKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM «CnupTsl U deHonb», «KapOoHoBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI.

A30Tcoaep:Kaniue OpraHuvdecKne coeTHHeHus

AMHHBI — OpraHMYeCKHE IPOM3BOAHBIC amMMuaka. Kiaccudwukaius amMHHOB:
anudaTUiecKue U apoMaTHyecKue; MepBUYHbBIC, BTOPUUYHBIE U TpeTuuyHble. CTpoeHue
MOJICKYJI, oOmmias Qopmyna, H30MEpHsi, HOMCHKIATypa WM (H3WYCCKHE CBOMCTBA.
XHWMHYECKOE CBOMCTBA alM(PaTHUECKUX aMUHOB: OCHOBHBIC CBOWCTBA, AJIKUIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMHUHOB C a30THUCTOM KHUCIO0TOW. COJIM aJIKHIIaMMOHHUS.

AHWIMH — TIpeACTaBUTE]Ib aMHUHOB apomaTudeckoro psgaa. CTpoeHue aHWIMHA.
B3aumHoe BiMsSHUE T'PYIN aTOMOB B MoJieKyse aHuiInHA. OCOOCHHOCTH XMMHUYECKHX
cBoMicTB aHuiuHa. KadecTBeHHBIC peakumu Ha aHWIMH. CrocoObl MOJydeHHUS U
puMeHeHue anudaTuieckux aMuHoB. [lonydeHue anuanHa U3 HUTPOOEH301a.

AmvuHokuciotel. HoMmenknatypa u wuzomepus. OTAeNbHBIC IPEACTABUTEIH Ol
AMUHOKUCJIOT: TJIUIMH, aJaHuH, (heHUNANaHUH, CepUH, 2IyMAMUHO8AS KUCIOMA, JTU3UH,
yucmeun. Onmuueckas uzomepus amurnoxuciom: D- u L-amunoxuciomor. duznueckue
CBOMCTBA aMHHOKHCIIOT. XHMHYECKHE CBONCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX
OpraHUYeCKUX COCIWHECHMH, peaKIus IOJMKOHIASHCAIMK, OO0pa30BaHHE IMEITHIHOU
cBs3u. buonornueckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 M THUIPOJIM3 TICTITH/IOB.

benku xak npupoaubie noauMepsl. [lepBruynas, BTOpudHas U TpeTUYHAS CTPYKTypa
OcenkoB. XUMHUUYECKHE CBOMCTBA OCJIKOB: THAPOJIW3, JACHATYparus, KadyeCTBEHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoodepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hyxkneunoswvie xuciomol.: cocmas, cmpoeHue
u buono2uveckas po.

JKCIEepPUMEHTAJNbHbIE METOAbl H3yUEeHHS BelleCTB M UX NMPeBpalleHuil

PactBopenue OenkoB B BOJe, JeHaTypamus OETKOB IMPH HArpeBaHWU, I[BETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «A30TCOoeprKalue
OpraHUuYeCcKue COeTUHEHU» U «Pacrno3HaBaHre OPraHUYECKUX COCAUHEHUID.

BbicokomoieKyJIsIpHbIE COeNHEHUS]

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALIUHU, CPEIHSIS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJMMEpU3alus U
NOJMKOHACHcauus. [Ipedcmasnenue o cmepeopeyiApHOCmU U  HAOMONEKYIAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCMb CEOUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYIAPHO20 CIMPOEHUS.

[lonumepubie  matepuanbl.  [lmactmaccel  (MONMATUIIEH,  MOJUIPOIUIIECH,
NOJINBUHWIXJIOPU, MOJIACTUPOIT, MOJIMMETHJIMETAKPHJIAT, MOJIMKapOOHATHI,
noJiMdTUIeHTepePTanar). Y Thin3aius u nepepadoTka miacTyuka.

DnacToMepbl: HATypaJIbHbIM KaydyK, CHUHTETHMYECKHE KaydykKu (OyTaaueHOBBIH,
XJIOPOTPEHOBBIM, U30MPEHOBBIN) U cunuxonsl. Pe3una.

11



Bonokna: HaTypasibHBIE (XJIOMOK, IIEPCTh, INEIK), MCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

THonumepor cneyuanvhoco HazHaveHus (MeghioH, Keenap, AeKMpPonposoosujue
noaumepwbl, buopaziazaemvie HOIUMEPDL).

JKCcIepUMeHTAIbHbIE METObI M3Y4YeHHUs BellleCTB U UX NpeBpamieHuil

O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pellleHHEe SKCIIEPUMEHTAIIbHBIX 3aja4 1o TeMe «Pacrno3HaBanue miacTMacc u
BOJIOKOHY.

PacuérHble 3a1aun

Haxoxxnenrne MoneKyIsipHO (hOpMYJITbI OPraHUIECKOTO COSTMHEHHS TI0 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSINIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOU (opMyIIbI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, 10 KOJIHUUYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB PpEAKIUU W/UIUM HCXOAHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOH (HOPMYJIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKAX CBOWCTB WJIM CIIOCOOOB TIOJTYYCHHMS, OTIPEICIICHUE JOJIN BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUICCKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIe CBSI3H

Peasm3zanust MeXNpeaMETHBIX CBSI3€M NPU W3YYEHHH OPTraHWYECKOM XUMUHU B
10 kyacce oCylIECTBIISIETCS YEPE3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHI, NPUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIE TMOHATHA: SIBJIEHHWE, HAy4yHbIM (akT, runoresa,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccuukauus, HaOIOIeHUe, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJTUPOBAHME.

®usuka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHME BEIIeCTBa, (pU3MUecKue
BEJIMYMHBI, MHULBI U3MEPEHUS], CKOPOCTh, SJHEPTHS, Macca.

buonorusi:  kierka, opraHu3Mm, 9KocucTeMa, Ouocdepa, MeTabO0JIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA U reTepoTpOpHBI THUI TUTaHUSA, OpOXKEHHE,
(dboTOCUHTE3, IbIXaHHE, OCJKH, YIIIEBOIbI, >KUPbI, HYKJIEUHOBBIE KUCIOTbI, ()EPMEHTHI.

['eorpacdusi: mone3Hpie HCKOMaeMble, TOTLIUBO.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IMUTAHUS, MOIOLIUE
CpelICTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckue 0CHOBbI XUMUM

Atom. CocTaB aTOMHBIX siiep. XuMHYeCKUi sneMeHT. M3oronsl. Kopnyckynapro-
B0JIHOBOUL OYaAIU3M, 0BOUCMEEeHHAsT npupooa dnekmpona. CTPOEHHE IIICKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKUE YPOBHH U MTOAYPOBHU. ATOMHBIC
opoutanu. Kiaccudukanms xumudeckux siaemMeHtoB (S-, p-, d-, f-amementsr).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OPOUTAIISIM, HPUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilayau, npasuno Xynoa. DNEKTpOHHBbIE KOHQUTYpallMd aTOMOB 3JIEMEHTOB
MEePBOT0—4ETBEPTOTO MEPHUOJOB B OCHOBHOM M BO30YKAEHHOM COCTOSIHUM, DJIEKTPOHHBIE
KoH(urypauuu HOHOB. [lonamue 00 >Hepauu UOHU3AYUU, DHEPSUU CPOOCMEBA K
971€KmMpOHY. DIEKTPOOTPULIATETLHOCTb.

[Tepuonnyeckuit 3akoH u [lepuoguueckas cucrema XxuMu4deckux siaeMeHToB JI.1.
MenneneeBa. CBsi3b IEPHOJUYECKOTO 3aK0HA U [leproandeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB 1 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB IO
rpynmaM M [epuoiaMm. 3HaueHue nepuoaudeckoro 3akoHa [[.M. Menneneesa.

Xumuyeckass CBs3b. BHIBl XMMHYECKOM CBSI3M: KOBAJEHTHAs, WOHHA,
MeTaimyeckasi. MexaHu3mbl 00pa30BaHUS KOBAJIGHTHOM CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM. DHEeprus M JUIMHA CBS3U. [lONSpHOCTB, HANpPaBIEHHOCTH U
HAChII[aEMOCTh ~ KOBAJICHTHOW  CBA3W. Kpartneie cBsa3u. BopoponHas — CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BasleHTHOCT, W BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomHbix
opbumareii. CBS3b 3JIEKTPOHHOUN CTPYKTYPhI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHUEM
(Ha mpuMepe COeTMHEHHM 37IEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBienne O KOMIUIEKCHBIX cCO€IMHEHUsAX. CocCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JUra"abl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ cOeOuHeHuu. 3HAuY€HHE KOMIUIEKCHbIX coequHeHui. Ilonstue o
KOOPJAVHAIMOHHON XHMUH.

BemecTtBa ~ MOJIEKYJSIDpHOTO M HEMOJIEKYJSIDHOTO  CTpPOE€HMSA.  THIbl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonsitTue o aucnepcHbIx cucrteMax. McTuHHbBIE pacTBOpbl. [Ipedcmaénenue o
KONIOUOHbIX pacmeopax. CrnocoObl BBIpAKEHUS KOHIEHTPALMU PACTBOPOB: MaccoBas
JIOJIS BEILIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HachleHHbIE 1 HEHACBIILICHHBIE
PacTBOPBL, PACTBOPUMOCTh. KpHCTaIOruIiparsl.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. |pUBHUAIBLHBIC
HAa3BaHMS OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPraHMueCKOW XUMUH.
3aKOH COXPaHEHHUsI MacChbl BEUIECTB; 3aKOH COXPAHEHUS W NMPEBPALIEHUS YHEPTUU ITPU
XUMHUYECKUX peakiusax. TermnoBbie 3QPexThl XUMUUECKUX peakiuil. TepMoxumMudeckue
YpaBHEHHS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PaKTOPOB.
['omorenHbIe U TeTepOreHHbIe peakuu. Katanns u karanms3aTopsl.

OGpatuMble U HEOOpaTHMbIE pPEaKIMU. XHUMHYECKOe paBHOBecue. Kowcmanma
xumuyeckoeo paeunogecusi. DakTOppl, BIUAKOLIIME HA IOJ0XKEHUE XHMHUYECKOTO
paBHOBECHA: TEMIIEPATYpa, NABICHUE W KOHLEHTPALMM BEIIECTB, YYACTBYIOIIHMX B
peakuuu. [Tpunuun Jle [latense.
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Onektponutuyeckas auccouuanus. CunpHble U cnadble 3JMeKTposuThl. CTeneHb
nucconuanuu. HMounoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanbHas, meaounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coseid.
Peakiiuu nonHoro oomeHa.

OKHUCANTETBHO-BOCCTAHOBUTENBbHBIE peaknu. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTAHOBUTEND. [IpO1IeCChl OKHUCIIEHNS M BOCCTAHOBJICHUS. BaxkHelIne OKUCIUTENHN U
BOCCTAHOBUTENN. MeTO/ 3JEKTPOHHOIO OanaHca. DIEKTPOIN3 pacTBOPOB U PACILIABOB
BEILECTB.

IKCIEPUMEHTATbHbIC METOAbI H3Y4YEeHHUsI BELECTB M X NpeBpalleHuil

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTaau3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEACHUE PpEaKIUii HMOHHOIO OOMEHa, OIpejaesieHue
Cpellbl PaCTBOPOB C OMOLIBIO MHANKATOPOB, U3yUYECHHUE BIUSHUS PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTbh XUMUYECKOHN PEAKIIUU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranunueckasi xumust

[Tomoxenne HeMeraiuioB B [lepuogunueckon cucreme XuMuueckux sineMeHToB J[.1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS X aTOMOB. DPU3HUECKHE CBONCTBA HEMETAILJIOB.
AJoTponus HEeMETAJIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u yrieposa).

Bomopoa. [Ilomydenuwe, ¢u3mueckue W XMMHUYECKHE CBOICTBA:  peaKIUU
C METaJUIaMH ¥ HEMETAJUIaMHU, BOCCTAHOBUTEIbHbIE CBOMCTBA. I'mupunel. TonaugHuvle
97IeMEeHMblL.

lanorensl. Haxoxnenue B mpupojae, CrnocoObl MoMydeHus, (U3NYECKUe U
XAMUYECKUE CBOMCTBA. [amoreHoBoAopoiabl. BaxkHeunme KUCIOPOACOAEpKaIIe
COeMHEHUs TalloreHoB. JlabopaTopHble W MPOMBINIICHHBIE CHOCOOBI TOJIYYCHHS
rajgoreHoB. [[pumeHeHune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHble ¥ NPOMBIIIJICHHBIE CIOCOOBI MOJYyYCHUS
kuciopoaa. Ouznueckne 1 XMMUYECKUE CBOMCTBA M IPUMEHEHHE KUCIOPOJa U 030HA.
OKcuibl ¥ IEPOKCHU/IBL.

Cepa. Haxoxaenue B mpupo/jie, CriocoObl MoayueHusi, PU3ndecKrue U XuMHUECKUE
cBorictBa. CepoBonopo, cynbduasl. Oxcup cepoi(I1V), okcua cepsi(VI). Cepuucras u
CepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpumMeHenue cepbl
U €€ COCIMHCHUM.

A3oT1. Haxoxaenue B npupojie, CrocoObl MoaydeHus, GU3NIeCKue U XUMHUYECKUe
cBOMcTBa. AMMUAK, HUTpUIbI. OKCUJIBI a30Ta. A30TUCTas U @30THAsI KUCJIOTHI M KX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHI. [IpuMeHeHHe a30Ta W €ro COeIMHEHHH.
A30THBIE YI0OpEHUSI.

®ochop. Haxoxnenue B nOpUpoae, CIOCOObI MOJy4YeHUS, (PUUUYECKUE
u xumuueckue cpoiictBa. @ochunasl u pochun. Oxcuasl hocdopa, hochopHas kucioTa
nu eé comu. Memagocgopnas u nupogocghopnas xkucromwi, ghocghopucmas
u gocpopnosamucmas ruciomel. Ilpumenenue dochopa U €ro CoeTUHEHHUI.
docdopHbIe YI00pEHHUS.
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VYriepoa, HaxoxJeHUe B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMUYECKAE CBOWCTBA TPOCTHIX BEMIECTB, O0Opa3oBaHHBIX yriaepogoM. Oxcunu
yraepoaa(ll), okcua yriaepona(IV), yrogpHas kuciora U €€ coiau. AKTUBHUPOBAHHBIM
yIroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie HanompyodOxu. IlpuMeHeHUE
MIPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTJIEPOJAOM, U €r0 COCTMHCHHM.

Kpemunii. Haxoxzaenue B mpupoje, CHocoObl MoJdydeHus, (GU3HUECKHUe
u xumuueckue cpoictBa. Oxcupa kpemHusi(IV), kpeMHueBass KHUCIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEeKI0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne wmetamioB B llepuonnueckoll CHCTEME XHUMHYECKHUX SJIEMEHTOB.
Oco0OEHHOCTH CTPOCHHMS NEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX INIeMEeHmMOo8-Memainod 6 3emuou kope. OOmue ¢u3nueckue CBOMCTBa
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHHUKE. CIIJIaBbI METAILIOB.

DJIEKTPOXUMHUUECKUN Psii HANpsKEHUM MeTayuioB. OO01ue crnocoObl MOTyYEHUS
METAJUIOB: TUAPOMETAJUTYPrUsi, MUPOMETALTYPIUs, 3neKTpoMmeTamnyprus. [lonarue o
KOppo3u# MeTaJIoB. CriOCOOBI 3aIIUTHI OT KOPPO3HUHU.

O6mrass xapakrepuctuka wmetamwioB [A-rpynmsl  [lepuogudyeckoit  cucTembl
XUMHUYECKUX djeMeHToB. Harpuit u kanuii: mosydenue, GuU3HMUECKUE U XHUMHYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMU.

O6mras xapaktepuctuka wetaioB [IA-rpynmer  [lepuogudeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii u KaibIUil: oJlydeHue, PU3ndecKue U XMMUYECKUe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M MX coeauHeHHil. JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHECHHUS.

AMIOMHUHMI: TIONy4YeHUe, (PU3NYecKhe M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE
MIPOCTOTO BEIIECTBA U €r0 coeauHeHud. AM(dOTEepHbIE CBOMCTBA OKCH/A M THAPOKCHIA
ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHUS.

O6miass  xapakTepucThka  MeTauioB  noOouHbix — moarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dU3MYECKUEe M XMMHUYECKHE CBOMCTBA XpoMa W €ro coeauHeHuu. OKCUAbl U
ruapokcuasl - xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatei u JauUXpOMaThI,
MX OKHCJIUTEIbHBIE CBOMCTBA. [loiyueHrne u npuMeHeHne Xpoma.

Pu3nuecKne U XMMUYECKHE CBOMCTBA MapraHiia U €ro cCoequHeHun. Baxxuenmue
coenunenus  mapranua(ll), wmapranuna(IV), wmapranna(Vl) u  mapranma(VIID).
[IepmaHraHat Kajius, €ro OKACIUTEIbHBIE CBOMCTBA.

dusnyecke M XUMHYECKHE CBOMCTBA JKejie3a M ero coeauHeHnil. OKCHIBI,
ruapokcuasl U conu keneza(ll) u xenesa(Ill). Ilomyyenue u mpuMeHeHHE Kere3a
Y €r0 CILUIaBOB.

Ousnyeckne M XUMHUYECKHE CBOWCTBA MeAu M €€ coenuHeHunil. llomydeHue
Y IPUMEHECHUE MEJIN U €€ COCTUHEHU.

[{uuk: momydenue, GU3HMUECKUE U XUMUYECKHE CBOMCTBA. AMGBOTEpHbBIE CBOMCTBA
OKCHJA Y TUJPOKCUIA LIMHKA, TUAPOKCOKOMIUICKCH MHKA. [[puMEeHEeHne IMHKA U €ro
COECIMHEHHM.
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JKcNepUMEHTAbLHbIE MeTO/Ibl H3YUEeHUS BellleCTB U UX NpPeBpalieHu i

N3yuenue oOpaslioB HEMETAUIOB, TOpeHUE cepbl, Qocdopa, xeneza, MarHusi B
KHUCJIOPOJIE, U3yUYECHHUE KOJUIEKIIMU «MeTasuibl ¥ CIUIaBbl», B3aUMOJICUCTBUE IIEIOYHBIX U
HIEJI0YHO3EMENBHBIX METAIIOB C BOJIOM (BO3MOKHO MCIOJIB30BAHUE BUACOMATEPUATIOB),
B3aMMO/ICHCTBUE IIMHKA U JKeJie3a C PACTBOPAMU KHUCIIOT U IIEIOYei, KaUYEeCTBEHHbBIC
peakiMy Ha HEOPraHWYECKHE AaHMOHBI, KaTMOH BOJOpOJAA M KATHOHBI METaJIOB,
B3aMMO/ICHCTBUE THUAPOKCUIOB AIIOMUHMS U IIMHKA C PaCTBOPAMU KHCJIOT U IIEIOYEH,
pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaMm «l anmorensd», «Cepa 1 €€ COeTMHEHUS,
«A30T 1 (dochop U uX coequHEHUsD», «MeTabl TIaBHBIX MOJATPYII,
«Metamibl TOOOYHBIX TOATPYIIID».

Xumus 4 )KU3Hb

Ponp xuMum B oOecriedeHMHM YCTOMYMBOTO pa3BUTHS uenoBedecTBa. [loHsTHe
O HAy4YHBIX METOJaX ITO3HAHWS W METOIOJOTHHM HAay4YHOTo HccienaoBaHus. HaydHbie
OPUHIUIBL  OpraHU3allud XUMHYECKOTo Mpou3BOACTBA. [IpombiluieHHBIE CHOCOOBI
MOJIYYCHHUS] BaXKHEUIIUX BEHIECTB (Ha MpuUMepe MPOU3BOACTBA aMMMaKa, CEPHOMU
KHCIIOTBI, MeTaHoJa). [IpoMBINIeHHBIE CHOCOOBI TOJNYYCHHS METAJIOB W CIUIABOB.
XUMHUYECKOE 3arpsi3HEHHE OKpPYXKAIoIIed Cpelbl U ero mnocheAcTBusi. [lpobaema
nepepabomku omxo0008 u hnoOouUHbIX Hpodykmos. Pollb XumMHM B 00ecnedeHUU
DHEPreTUIECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

XuMmus 1 370pOBBE YelioBeka. JlekapcTBeHHbIe cpejicTBa. [IpaBuiia ncnonbp3oBaHus
JICKapCTBEHHBIX MpernapaToB. Pojab XUMUM B pa3BUTHN METUITUHBI.

XvMHSI TIMIU: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe J00aBku. Poib xumuun
B 00€CIeYeHNH MUIIEBON OE30MMaCHOCTH.

Kocmernueckne u mnapdromepHble cpenactBa. beitoBas xumwus. [lpaBuna
0€30MacHOr0 UCIOIL30BAHUS MPETIAPATOB OBITOBOM XMMHUU B MOBCETHEBHON KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEpPHAIIbI (LIEMEHT, OETOH).

XUMUS B CEJIbCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasbl, KpPacK, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns 21ekmponuxu. Hanomexuonozuu.

PacuérHble 3agaun

Pacuérel: Maccel BemiecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcce MM O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMHM BEIIECTB, MaCChl
(00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJIHO W3 BEIICCTB MMEET
npuMecu, ™acchl (00BEMa, KOJIMYECTBAa BEIECTBA) NPOJAYKTA PEAKIUHU, €CIIU
OJHO W3 BEUIECTB JAaHO B BHUJE PACTBOPA C ONPEACIEHHOW MACCOBOM JIOJIEU
pPacTBOPEHHOIO BEIIECTBA, MAaCCOBOW JOJW U MOJISIPHOM KOHIIEHTPALIMM BEIIECTBA B
pacTBOpE, JOJIM BbIXO/1a MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOKHOTO.

MesknpeaMeTHbIe CBSA3H
Peanuzanus MeXnpenMEeTHBIX CBA3€H MpH U3YYeHUH OOIeld W HEOpraHUYeCKOu
xumun B 11 kacce ocyiiecTBisieTCsl Yepe3 UCIOIb30BaHuE KaK OOIIMX €CTeCTBEHHO-
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HAyYHBIX TMOHATHH, TaK ¥ MOHATHH, MPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBECHHO-
HAyYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSTHSA: SBJICHHE, HAy4YHbIH (AKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHUHTE3, KJIACCH(HUKAIHS, IEePUOJIHIYHOCTh, HAOJIOICHNE,
WU3MEpPEHHE, SIKCIIEPUMEHT, MOJIEITb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOTBI, PAMOAKTHBHOCTH, MOJIEKYJA, SHEPTeTHUYCCKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BCIIECTBA, HACAIBHBIA ra3, (U3UYCCKUE BCIMYUHEI,
CMHMIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xnetka, opraHm3M, 3KocHcTema, Owocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCIIKH, >KUPBI, YTJIEBOJbI, HYKJIECHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M IMMOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpaTbl, TOPHBIC IOPOJbI, TOJE3HBIC WCKOMAeMbIe, TOILIUBO,
pecypcehl.

TexHoNOTHSA: XUMHUYECKass TPOMBIIIICHHOCTh, METALTyprUsl, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOXO3SWCTBEHHOE MPOU3BOJACTBO, MHINECBAs IPOMBIILICHHOCTD,
dbapmareBTHYECKass MPOMBIIIUICHHOCTh, MPOW3BOACTBO KOCMETHYECKHX IPENapaTos,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJOB, SJIEKTPOHHAS IPOMBIIIJICHHOCTb,
HAHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM € CUCTEMHO-AEATEIIBHOCTHBIM TMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
o0pa30BaHUs BBIIEIEHBI CIEIYIOUIUE COCTABJISIONIME: OCO3HAHHWE OO0YYaIOIIUMHUCS
POCCHMCKOM  TPAXKIAHCKOM  MACHTHUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOIPEJCIICHUIO; HAJIWYUe MOTHUBAIMM K OOY4YCHUIO;
TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS MPUHITHIMU B OOIIIECTBE
MpaBUJIaMH M HOPMAaMHU IIOBEACHUS; HAJW4YME MPABOCO3HAHUS, HSKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndyHOCTHBIE  PE3yJIbTaThl ~ OCBOCHUS  OpeaMeTa  «XHUMHUS»  OTPaKaroT
chOPMHPOBAHHOCTh  OMNBbITA TO3HABATENIFHONM W  MPAKTUYECKOW  JEATEIHHOCTU
OOy4YaromMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATENHHOCTH.

JInvyHOCTHBIE ~ pE3yJIbTaThl  OCBOCHHUS  HOpeAMeTra  «XUMHUSD»  OTPaKaroT
c(hOpMUPOBAHHOCTh  ONbITA T[O3HABATEIIBHOM W  MPAKTUUYECKON  JIESITEIBbHOCTH
oOy4Jaronuxcs B MPOIEcce peain3ai o0pa3oBaTeIbHOMN NS TeIbHOCTH, B TOM YUCJIE B
YaCTH:

1) rpazka1aHCKOro BOCIUTAHMS:

OCO3HaHUsl O00YyYalOUMMHUCA CBOMX KOHCTHUTYLUMOHHBIX MpaB MU OOS3aHHOCTEW,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

MIPEACTABIICHHS O COLIMATIBHBIX HOPMaxX U IPaBUJIaX MEKJINYHOCTHBIX OTHOLIEHU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH INMPU CO3AAHUU YUYEOHBIX
IPOEKTOB, PEIICHUH Y4YEOHBIX W MO3HABATEIbHBIX 3a/a4, BBIIOJHEHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX NpY aHAJIW3€ Pa3IMYHbIX BUIOB yUeOHOU NESTEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

LIECHHOCTHOIO  OTHOLIEHUS K HCTOPUYECKOMY U  HAyYHOMY  HAcCJIEIUIO
OTE€YE€CTBCHHON XMMUH;

yBaXEHUSI K TMPOLECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHYECKOTO
[IPUIIOKEHUS XUMUH, OCO3HAHUS TOr0, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT JJIMTEIbHBIX
HAOJIOICHUM, KpPOMOTJIMBBIX OSKCHEPUMEHTAIBHBIX [MOUCKOB, TOCTOSHHOTO TpyAa
YYCHBIX U IPAKTUKOB;

MHTEpEeca W I03HABATEIbHBIX MOTHUBOB B IOJYYECHUH U IOCICAYIOIIEM aHAIA3€
uH(OpMAIUK O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:
HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MOBEICHUS;
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CITOCOOHOCTH OLOCHMBATb CHUTYyallMHd, CBA3aHHBLIC C XHMHYCCKHMMM SABJICHHUAMU, U
IMPUHUMATDb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U
OCHHOCTH,

T'OTOBHOCTH OIICHUBATD CBOE IMOBCACHUC U IIOCTYIIKH CBOUX TOBapI/IHleﬁ C HOSHHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'IGI[CTBI/Iﬁ ITOCTYIIKOB;

4) popMupOBaHHUSI KYJbTYPbI 3I0POBb:

MOHMMAHHUS [IEHHOCTEH 3J0POBOro U 0€30macHOro oopasa >Ku3HHU, He0OOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (H3MUYECKOMY U ICHXHYECKOMY
3JI0POBBIO;

coOMIO/IeHNsT TpaBWi OE30MacHOTO OOpallleHuss ¢ BelecTBaMu B OBITY,
MIOBCE/IHEBHOM JKHU3HU, B TPYAOBOH J€ATEIbHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOKAIOMINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUsl TOCIEACTBUA UM HENPUATHS BPEIHBIX MpPUBBIUEK (YNOTpeOieHus
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIUTAHMA:

KOMMYHHKATUBHOW KOMITETCHTHOCTH B Y4E€OHO-HCCIICI0BATEIBCKOM IS TSILHOCTH,
0OIIECTBEHHO T0JIE3HOM, TBOPUYECKON U APYTUX BUIAX JCATEILHOCTH;

YCTAaHOBKH Ha aKTHMBHOC yYacTHE B PCIICHUU MPAKTUYCCKUX 3aJ1ay COIUAILHOM
HaIIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUUISCKOMY U3YUCHHIO MPOQECCHIA Pa3IMuyHOro pojaa, B TOM YHCIIe
Ha OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHHH 110 XHMHH;

YBaXXCHUS K TPYLY, JIOJISIM TPYyAa U PE3yJIbTaTaM TPYA0BOM ACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TPACKTOPUU OOpa30BaHMS,
Oynymeld mpoeccCuu M peaju3allMi COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M THOTPEOHOCTEH
o0I11IeCcTBA;

6) 7K0JIOrHYECKOr0 BOCIIMTAHHUS:

AKOJIOTHYECKH IeJIECOOOPA3HOTO0 OTHOIIGHHMS K TPHUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMS KM3HHU HA 3EMIIE;

MMOHUMAaHUS TJIO0AJIBHOTO XapakTepa »HKOJOTHYECKHUX TMPOOJIeM, BIUSHHS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPE/IbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUM XUMHHM IS PEIICHHUS
BOMPOCOB PAIMOHATIBHOTO MPUPOAOIIOIb30BaAHHUS;

AKTUBHOTO HENPUATHS NEHUCTBUM, NPUHOCIIIUX BPEI OKPYXNKAIOUIEH MPUPOLHON
cpelne, yMEHHUS TMPOTHO3UPOBATH HEOIATONMPUITHBIC HSKOJOTUYECKHE TOCIECTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYMS PA3BUTOIO HKOJIOTUYECKOIO MBIIIICHUS, 3KOJOTUYECKOM KYJIbTYPHI,
ONBITAa JEATEJBHOCTA 3KOJOTHYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMHU B TIO3HABATEIHLHON, KOMMYHUKATUBHOW M COIMAIILHON MPAKTUKE, CIOCOOHOCTU H
YMEHUS aKTHBHO MPOTHBOCTOATH UJICOJIOTHH XeMO(hoOHH;
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7) HeHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHOH MPAKTUKH;

MOHUMAaHUS CIeM(DUKN XUMHUH KaK HAyKd, OCO3HAHMS €€ posid B (hOPMUPOBAHUH
paIMoOHaIBbHOTO HAYYHOTO MBINUICHHS, CO3JaHWU IIEJIOCTHOTO TMPEACTaBICHUS 00
OKPYXAaIOIeM MHUPE KaK O €AWHCTBE MPHUPOJIBI M YEJIOBEKA, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH XHUMHH JJIS COBPEMEHHOM IIMBUIIN3AIINN: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH W BAXHOW pOJM B CO3JaHWM HOBOW 0a3bl
MaTepUATbHOW KYJbTYpPHI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTCTUUECKOM, MTUIIIEBON M SKOJIOTHYECKON O0€30MacHOCTH,
B Pa3BUTHH MEAWIMHBI, 00ECIICUCHWN YCJIOBHHA YCIEITHOTO TPyAa W JKOJOTHUECKH
KOM(OPTHOM KU3HHU KaXJA0T0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: MOHUMAaHUS CYIIHOCTA METOJOB IMO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BaTh IOIydYaeMbIe
3HAHMS JJIs aHajdu3a U OOBSICHEHMs SIBJICHUN OKPYXKAIOIIET0 MHpPA U MPOUCXOSIINUX
B HEM WM3MEHEHUH, YMEHHS JeaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCA JAHHBIX C IEIbI0 MOJYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJIS PEIICHHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K O3HAHUIO, UCCIIEIOBATEIBCKOMN IeATEeIHbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO  caMO00pa30BaHUIo,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUU MO XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

UHTEpEca K OCOOCHHOCTSM TpyJa B pa3Iu4HbIX cdepax mnpodeccruoHaIbHOM
JIESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble Pe3yJbTaThl OCBOCHMSI MPOTPAMMBI 1O XHUMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIFOYAIOT:

3HAYUMBbIE TUTST dbopmupoBaHUS MHUPOBO33PCHUS 00yJaroImXcst
MEXIUCITUTUTMHAPHBIE  (MEXIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
I[€JIOCTHOCTh HAyYHOUN KapTUHBI MUPA U CHEIU(UKY METOIOB TTO3HAHHUS, UCTIOJIb3yEeMbIX
B ©CTECTBEHHBIX HayKaxX (Marepus, BEIIECCTBO, SHEPIHs, SIBJICHHUE, MPOIECC, CHCTEMA,
HAy4YHBIH (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHHUE,
HaOJFOICHNE, U3MEPECHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC Yy4eOHBbIC JOEUCTBUS (MIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pEryIsaTUBHBIE), obOecnieunBatomye (GpopmupoBanue (yHKIIMOHAIBHOW TPAMOTHOCTH U
COIMAJIbHON KOMITIETEHITUN 00YyJaroIInXcs;

CIIOCOOHOCTh OOYYaIOIIUXCS KCIOJIb30BaTh OCBOCHHBIC MEXIWCITUIUTMHAPHBIC,
MHUPOBO33pEHUYCCKUE 3HAHNUS U YHUBEPCAIbHbIC YUEOHbIE IEHCTBHS B TO3HABATEIILHON U
COLIMAJIbHON TIPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU YYEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICUCTBUSMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
ba3oBble JJoruueckue JelcTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LETU JEITEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI IEITEIBHOCTH C TOCTABICHHBIMU LESIMU;

KCMOJI30BaTh MPU OCBOCHUY 3HAHUU MPUEMBI JJOTUYECKOTO MBIIIJICHUS: BBIACIATh
XapaKTepHbIE TMPU3HAKKA MOHSATUM W YCTAHABIMBATh MX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATHUSA JIJIs1 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIs KIACCU(PHUKAIIMU BEIISCTB U XUMHUYECKUX
peaKkuui;

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, IO AHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH UM IIPOTHUBOPEYMS B PACCMATPUBAEMBIX  SIBJICHHUSX,
GbopMyIUpPOBATH BBIBOBI U 3aKIIIOUCHUS;

IIPUMEHATh B IIPOLIECCE ITIO3HAHUS HCHOJB3YEMbIE B XHWMHU CHMBOJIMYECKHUE
(3HAaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPECTABICHUS — XUMUYECKHI 3HAK
(cuMBOJ) BNEeMEHTa, XuMHUueckas (opMysa, ypaBHCHHE XUMHUYECKON peakluu — Mpu
pelieHnd y4eOHBIX TMO3HABATENIbHBIX U MPAKTHUECKUX 3a7ad, MPUMEHSTh HAa3BaHHBIC
MOJICJIBHBIE MPEACTABICHUSA [IJI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMBbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.

ba3oBble ucciieoBarebCcKue 1eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUSI BEIIECTB U XUMUYECKUX PEAKIINH;

dbopmMynIupoBaTh LEIU W 3aJa4d HCCIEIOBaHMS, UCIIOIb30BaTh IMOCTABJICHHBIC
U CAMOCTOSITENIbHO C(hOpMYyIMPOBAaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIsI (POPMUPOBAHUSI THUIMOTE3BI MO MPOBEPKE MPABMIHBHOCTUA BBICKA3bIBAEMBIX
CYKICHHM;

BJIQJIETh HaBbIKAMU CaMOCTOSATEILHOTO MJIAHUPOBAHUS Y IPOBEACHUS YUCHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHpPOBATH OO0O0OIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HUCCIEIOBAaHMS, COCTABISAThH
00OCHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

MpUOOpETATh OMBIT YUSHUYECKON UCCIIeI0BATEILCKON U MMPOCKTHOM JIeATeTbHOCTH,
MPOSIBJISITH CIOCOOHOCTHh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMUYHbIX METOJA0B MO3HAHHSI.

Pa6ora ¢ ungopmanmeit:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHUKAX WHOOpMalMM (Hay4HO-MOIMYyJspHAas
JUTEpATypa XUMUYECKOTO COJEPKaHMsI, CIIPaBOYHbIE MOcoomsi, pecypchl HTepHETA),

21



aHATM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOPM MPEACTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIHpOBATh 3aMPOCHl U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MIOUCKE U 0TOOpE
uHbOpMaIuu, HEOOXOAUMOM JIJIsl BBITOJHEHHUS yU4eOHBIX 3a/1a4 ONpeIeaEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HUCIOJB30BaHUS  HMH(OPMAIOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMYy MpencTaBieHus WHOpMalun
(cxembl, TpaduKH, AUarpaMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYYHBIN S3bIK B KAaYeCTBE CPEICTBA IpU paboTe ¢ XUMHUYECKOM
uHpOpMannel: PUMEHITh MEXIpeAMETHbIE ((PU3NUECKHe U MAaTeMaTHUECKUe) 3HAKU
CHUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe JeiiCTBHS:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOH TEMBl B XOJ€ JHaliora W/Win
JUCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYIMPOBATH CBOU IPEIOKEHUS OTHOCHTEIHHO
BBITIOJTHCHHMS TIPEIJIOKESHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAllMCH pe3yJbTaTOB II03HABATCIBHOW JICITEILHOCTH,
MOJTyYEHHBIX CaMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJTHCHUN
XUMHYECKOTO SKCIICPUMEHTa, MPAKTHYCCKON padOThl IO HCCICAOBAHHMIO CBOWMCTB
W3yYaeMbIX BECILNECTB, Peaii3alui Y4eOHOTro MpoeKTa, U (GopMyIHMpOBaTH BHIBOJBI 110
pe3yabTaTaM TPOBEASHHBIX HMCCICAOBAHUN IyTEM COTIACOBAHHUS TO3MIMA B XOJIE
o0CyXeHrs 1 0OMEHa MHEHHUSMHU.

PerynsitTuBHble YHUBepCAJbHbIE Y4eOHbIE JeHCTBUA

CaMOCTOSTENIbHO  IUIAaHUPOBATh M OCYLIECTBJISATH CBOKO  ITO3HABATEJIBHYIO
NesATEIbHOCTb, Ompenensss €€ uend W 3a7adyd, KOHTPOJMpPOBAaTb W IO Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MPEIAraeMblil aITOPUTM AEHCTBUN TPH BBHIOJTHEHUH
y4eOHBIX M MCCJIEIOBATEIbCKUX 3a/iad, BEIOMpaTh Hanbosee 3pGEeKTUBHBIN CIIOCOO UX
pElIeHUs C YYETOM MOITYUYEHHUSI HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh ~ CAMOKOHTPOJIb  JIEATEIbHOCTH Ha  OCHOBE caMoaHaIu3a
Y CAMOOLICHKH.

IIpeameTHbIE pe3ynbTaThl OCBOCHMS MIPOTPaMMBI 1o XUMUU Ha
yIIyOJIEHHOM YpPOBHE Ha YPOBHE CpeiHero ooOmero o0pa3oBaHUsi BKIHOYAIOT
cnenuduueckue s ydeOHOro mnpeamera «XUMHs» HAaydyHble 3HAHUS, YMEHUS U
CHOCOOBI ICUCTBUI MO OCBOEHHUIO, UHTEPIPETAIMU U NMPE0oOpPa30BAHUIO 3HAHUN, BUJIbI
JEATEIbHOCTH MO IOJYYEHUIO HOBOI'O 3HAHWSA M NPUMEHEHHMIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX CHUTYyallusX, a TaKKe€ B PEATbHBIX J>KU3HEHHBIX CHUTYaIlUAX, CBI3aHHBIX
c xuMuen. B nporpaMMe mo XMMuu NMpeaMeTHbIE PE3YNIbTAThl MPEICTABICHBI MO TOJIaM
U3YYCHHUS.
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INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yibTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD) OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUN: O MECT€ M 3HAYEHUU OPTaHWYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HAayK M €€ pOJIi B OOECIEUEHUH YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH NPOOJIEM HKOJIOTHYECKOM, PHEPreTUYeCKON U MHUIIEBON
0e30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTrUU, B OOECMEYCHUH PAIMOHAIBHOTO TMPHUPOIAOIOIH30BAHNUSA,
B (hOPMHUPOBAHUHM MUPOBO33PEHUS U 001N KyIbTYPhI YEIOBEKA, a TAKKE SKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M PUPOTHOM Cpe/ie;

BJIAJICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOPAs BKJIKOYAET: OCHOBOIOJIATAIOIINE
MOHSATHUS — XUMUYCCKHH 3JIEMEHT, aTOM, SAPO U 3JICKTPOHHAs 000JI0UKa aToMa, S-, p-, d-
aTOMHBIE OpOHUTaIu, OCHOBHOE M BO30YXJEHHOE COCTOSHMS aToma, TUOpuau3aIus
aTOMHBIX OpOUTalIel, MOH, MOJIEKYJa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb
OKHUCJICHUSI, XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOHBIM
CKelleT, (PyHKIMOHANIbHAs TPYINa, pajaukan, CTPYKTypHble (popMyssl (pa3BEPHYTHIE,
COKpAIlI€HHbIE, CKEJETHBIC), HM30MEpHUsl CTPYKTypHass M  MPOCTPAHCTBEHHAs
(reomeTpuueckas, onmuueckas), W30MEpPbl, TOMOJIOTUYECKHI PsJ, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIINE OPraHUYECKHE COCOUHEHHS], MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenpaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. DbyriepoBa, 3aKOH COXpPaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS H
MpEeBpaIEHUs] SHEPTUU MPU XUMUYECKUX PEAKITUSAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3BIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKALIUE B OCHOBE TOHUMAHUS TPUUHMHHOCTH
U CHUCTEMHOCTHM XUMHUYECKUX SIBIICHH; MPEICTABICHHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TePMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUsSI, O
B3aMMHOM BJIMSTHUM aTOMOB M TPYNI aTOMOB B MOJeKynax (MHAYKTUBHBIA U
Me3oMmepHbit 3 dekts, opueHtantsl | u Il poma); daxronornyeckue cBeAaeHUs o
CBOMCTBaX, COCTaBe, IMOJYYeHUHM U O€30MacCHOM UCIOJIb30BAHUU Ba)KHEUIIIMX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YeJIOBEKa, OOIIMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOTO TMPOU3BOACTBA (HA TMpUMEpPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HehTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISATh XapaKTEepPHbIC TMPU3HAKK TTOHATHMH,
yCTaHaBJIMBAaThb MX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIHWE  TOHSTHUS
MIPU OMUCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COETUHEHMUII;

c(hOpMHUPOBAHHOCTh YMEHUM

UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY I COCTAaBJCHUS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OpMYJ OPTaHUYECKUX
BEIIECTB;

COCTaBJIATh YypaBHEHUS XHUMHUYECKHX PEAKIUMA M PaCKpbIBaTh HMX CYIIHOCTb:
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI MMOCPECTBOM COCTABIICHUS SJIEKTPOHHOTO
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OaslaHca 3THX peaKklHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpAIIEHHBIX MOHHBIX YPABHECHUN;

U3rOTaBIIMBaTh MOJEIH MOJEKYJ OPraHWYECKUX BEIIECTB I WJUIFOCTPALUU UX
XUMHYECKOTO U IPOCTPAHCTBEHHOTI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHUW: YCTAaHABIMBATH NPUHAMJICKHOCTh HN3YUEHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOCHUIO K OINpPEAEIEHHOMY KJacCy/TpyIe
COCJIMHEHUN, dagamb UM Ha3zBaHUs 1Mo cuctematudyeckoil HomeHkiatype (IUPAC) u
npueoOums TPUBHAJIbHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENIECH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AalleTWIEeH, TOJYyOJ, TJUIEPUH, OSTUJIEHTJIMKOIb, (eHodm,
dbopManbaerua, ameraibAeTHA, AaleTOH, MYypaBbHHAs KHUCIOTa, YKCYCHas KHCIIOTa,
CTEapUHOBAsl, OJICMHOBAs, NAJIbBMUTHHOBAS KHUCJIOTHI, TJIMLMH, aJaHWH, MajiabTO3a,
bpyKTO3a, aHWIUH, JUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JIpYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHSI ONPENEIATh BUJ XUMUUYECKOW CBSA3M B OPraHUYECKHUX
COEMHEHMSIX (KOBAJIEHTHAs! U MOHHAS CBS3b, G- U TM-CB3b, BOJAOPOIHAS CBSI3b);

COPMUPOBAHHOCTh ~ YMEHHSI INPUMEHSATh IOJOXKEHUS TEOPUU  CTPOCHMS
oprannyeckux BemectB A.M. byrtnepoBa st OOBsICHEHMSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHYECKUE CBOMCTBA TUIIMYHBIX IPEICTABUTENIEN PA3JIMUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJKAHOB, LMKJIOAJIKAHOB, AJKECHOB, AJIKAJWEHOB, AJKWMHOB, APOMATHYECKUX
yIJI€BOJIOPOAOB, CHHPTOB, aJbJAETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M
CIIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOCAMHEHUH U aAMUHOB, AMUHOKHUCIOT, OEJIKOB,
yIraeBoAoB (MOHO-, IH- M MOJHMCAXAPHUAOB), WILIIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXJYy HUMH  ypaBHEHUSMH  COOTBETCTBYIOIIUX  XMMHUUYECKHX  PEAKLUH C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOATBEPKJIATh HAa KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKI[MOHHOW CIIOCOOHOCTU OPTraHUYECKUX COECIMHEHHUHM OT KPATHOCTH U
THIA KOBAJIEHTHOM CBA3U (G- U M-CBSI3U), B3AMMHOI'O BJIUSIHUSL aTOMOB M TPy aTOMOB B
MOJIEKYNax;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HCTOUYHUKU YTIIEBOJOPOJIHOTO
CoIpbs (He(Th, MPUPOIHBIN ra3, yrojb), COCOObI €ro nepepaboTKU U MPAKTHUYECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTH BJIAJCHHS CUCTEMON 3HAaHUH O €CTECTBEHHO-HAYyUHbIX METOAaX
MO3HAHUSA — HAOJIIOJICHUH, U3MEPEHUH, MOJECIUPOBAHUHU, IKCIIEPUMEHTE (pEeaibHOM U
MBICJIEHHOM) U YMEHUS MPUMEHSTh 3TU 3HAHUS;

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHATh OCHOBHBIC OIEPAlMA MBICIUTEIHLHOM
NESTEIbBHOCTH — AaHaJlW3 W CHUHTE3, CpaBHEHHE, 0000IleHue, CUCTeMaTHU3alluIo,
BBISIBJICHUE NPUYUHHO-CICACTBEHHBIX CBA3EH — JUISI W3YyYEHUS CBOMCTB BEILECTB U
XAMUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHI. BBISBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSMU U MIPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB /1J1s1 OoJiee
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OCO3HAHHOI'O TMOHHMMAaHUs CYUIHOCTHM MAaTE€pUaJIbHOrO €IMHCTBA MHpPA, HCIOJIb30BaTh
CUCTEMHBIC 3HaHUSI MO OPTraHWYECKONW XUMHH JUIsi OOBSICHEHUS M MPOTHO3HPOBAHUSA
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUYETHl MO XUMHUYECKUM (opMyliaMm U
YPaBHEHUSIM XMMHUYECKUX PEAKIMI C MCIOJIb30BaHMEM (PM3MYECKUX BEJIIMYUH (Macca,
00BEM Ta30B, KOJMYECTBO BEILIECTBA), XapaKTEPHU3YIOMINX BEUIECTBA C KOJTMUECTBEHHON
CTOPOHBI: PAacU€Thl MO HAXOXKJECHUIO XUMHUYECKOW (hOpPMYJIbl BEUIECTBA 1O MU3BECTHHIM
MacCOBBIM JIOJSIM XUMHUYECKHMX DJIEMEHTOB, MPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3oo0pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOrHO3UPOBATH, AHAIM3UPOBATH M OILICHUBATH C
NO3ULUNA 3KOJOTMYECKON 0O€30IacHOCTH IMOCIEACTBUS OBITOBOM M IMPOU3BOACTBEHHOM
NESATEIIbHOCTH 4YeJIOBEKa, CBSI3aHHOM ¢ TmepepabOoTKOM BELECTB, HCIOJIb30BATh
NOJIYYCHHbIC 3HAHWS [JI1 NPUHATUS TPAMOTHBIX PEIICHHH MpoOjieM B CUTyalusX,
CBSI3aHHBIX C XUMHUEI;

cOPMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IJIAaHUPOBaTh U IPOBOAUTH
XUMHUYECKUNA IKCIIEPUMEHT (MOTyYEHUE U U3YUYEHHE CBOMCTB OPraHUYECKUX BEILECTB,
KAUECTBEHHBIC PEAKLNN YTIEBOJAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpraHMYECKUX BELIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad 10 PACHO3HABAHHUIO
OpPraHUYeCKUX BEHIECTB) C COOJIIOJICHUEM TpaBWJI OE€30MacHOro  oOpalieHus
C BEILLECTBAMU U JJAOOPATOPHBIM 000pyI0BaHUEM, (OPMYIUPOBATH LENIb UCCIIEIOBAHMS,
NPEACTaBIATh B Pa3IMYHON (opMe pe3ynbTaThl SKCHEPUMEHTa, aHAIM3UPOBaTh M
OLICHMBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0/IaTh MpaBWJIa SKOJOTHYECKHU LEIecCO00pa3HOro TMOBEIEHUS B OBITY U
TPYJOBOM JEATEIbBHOCTH B LENSAX COXPAHEHUS CBOETO 3/I0pPOBbs, OKpYyKarouen
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKUBBIE OPraHHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEMIECTB, NOHUMAs cMbIci nokaszarens [1J1K;

aHAJIM3UPOBATh  11€J1IeCOO0OPA3HOCTh NPUMEHEHUSI OpPraHMYEeCKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHUMH:  OCYIIECTBISTh  IEJCHAIPABICHHBIM  MOUCK
XUMHUYECKON HMH(OpMAlMKM B Pa3IMYHBIX HMCTOYHHMKAX (HayyHass U y4yeOHO-Hay4dHas
JuTeparypa, cpeAcTBa maccoBoil uH(opmanuu, MHTEepHET M Apyrue), KpUTUYECKU
AHAIU3UPOBAMb XUMUYECKYI0 MH(POPMAIUIO, nepepabamuléams €€ U UCHONb308aNb B
COOTBETCTBHHU C MMOCTABJIECHHON y4eOHOM 3a1aueil.

11 KJIACC
[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas u HeOpraHWYecKas XUMHS)
OTPaXaroT:
c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUI: O MaTepUAIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBIICHUI MPUPOJABI, O MECT€ U 3HAYEHUU XUMUU
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B CHCTEME ECTECTBEHHBIX HayK U €€ poju B 00€CIEeUEeHUU YCTOWYMBOIO Pa3BUTHS,
B pEUICHUU MPOOJIEM 3KOJIOTUYECKOM, SHEPreTUYECKOW U MHUILEBOM 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBI, CO3JaHMH HOBBIX MAaTEPHATIOB, HOBBIX HMCTOYHHUKOB SHEPIHH,
B o0ecrne4eHUH  palMOHAIBHOTO  MPUPOJONOJIL30BaHUS, B  (POPMUPOBAHUU
MUPOBO33pEHUS M 00OIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJIHOU CPELIE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHU, KOTOPAs BKJIIFOYAET: OCHOBOIOJIAraoIIIHe
MOHATUS] — XUMHYECKUN AJIIEMEHT, aTOM, SIIPO aTOMa, U30TOMbI, AIEKTPOHHAs 000J0UKa
atroma, S-, p-, d-aToMHbIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTroma,
rUOpuIN3anus ATOMHBIX opOuTanei, VIOH, MOJIEKYIa, BaJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUSA, XUMHUYECKass CBs3b (KOBaJCHTHAas,
WOHHAsl, METAJUTMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas pemérka, XUMUYecKas
peakius, pacTBOP, IEKTPOIUTHI, HEAICKTPOJUTHI, HIEKTPOJIUTHUECKAS TUCCOLUAITIMS,
CTENEHb JIUCCOLIMAIIMU, BOJAOPOAHBIN MOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIb,
TEIIOBOM 3P (HEKT XUMHUECKOM peaKIuu, CKOPOCTh XUMUUYECKOU PEaKIuU, XUMHUYECKOEe
paBHOBECHE; TEOPUM M 3aKOHbI (TEOpUs] DICKTPOJUTUYECKOM  JTUCCOLMAIINH,
nepuoandeckuii 3akon [[.M. MeHaeneeBa, 3aKOH COXpAaHEHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHMS U MPEBPAIICHUS SHEPTUH NMPU XUMUUECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NOHMMAHUSI IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIEC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM M HAJMOJIEKYJSIPHOM YPOBHSX;
NPEACTABICHUSI O MEXaHM3MaX XUMHUYECKUX peaKkUuid, TEePMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX TMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpAxX M JUCIEPCHBIX CHUCTEMaX; (DAKTOJIOTUYECKHE CBEJICHUS O CBOWCTBAaX, COCTABE,
MOJTy4YeHUH W 0€30MacHOM HCIOIb30BAHUU BAXXHEWIIMX HEOPTraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKON JEATENbHOCTU 4YeJOBEKa, OOMIMX HAyYHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUH: BBISBJISITh XapaKTEPHbIE TPU3HAKKA TOHATHM,
YCmauaenueams WX B3aUMOCBS3b, UCHOAb306amMb COOTBETCTBYIOIINE ITOHATHS NPU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;

chOPMHUPOBAHHOCTh YMEHHUS  MCIOJIb30BaTh XUMHUYECKYH)  CHMBOJMKY JJISI
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHHM XUMHUYECKUX PEAKIIUA, CUCTEMATHIECKYIO
HoMeHknatypy (IUPAC) u TpuBUaiibHbIE Ha3BaHUSI OTACIIbHBIX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMNPEIENATh BaJEHTHOCTh M CTENECHb OKUCIICHUS

XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKOW CBSA3U (KOBaJIEHTHAsI, MOHHAS,

MeTaJlJTuYecKasi, BOJIOPOIHAS ), TUIT KPUCTALTNYECKON PEIETKH KOHKPETHOTO BEIIECTBA;

cOPMUPOBAHHOCTh  yMEHHUSI OOBSCHATH 3aBUCUMOCTh  CBOWCTB  BEIIECTB

OT BUJAa XUMHYECKOW CBSI3M M THUIA KPUCTAUIMYECKOW pemeéTkr, OOMEHHBIH U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHK KOBAJICHTHOU CBSI3H;
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c(hOpMHUPOBAHHOCTh YMEHUM: KJIaCCU(UIIMPOBATH: HEOPraHUYECKHUE BEIIECTBA IO
WX COCTaBY, XMMHUYECKHE DPEaKIMu IO PAa3IU4YHBIM IIpU3HAKaM (YHUCIy U COCTaBY
pearupymromnx BeIIeCTB, TEIIOBOMY J(MQEeKTy peakiuu, H3MEHEHHUIO CTeIleHEeH
OKHCJICHHUSI  DJIEMEHTOB, OOpPaTUMOCTH, Yy4YacTHIO Karaju3aTopa © ApyTrue);
CaMOCTOSITETILHO 8blO0Upams OCHOBAHUS W KPUTEPUHU I KIacCU(DUKAIUKM H3ydaeMbIX
BEIIECTB M XMMUUYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH Tepuoandeckoro 3zakona J[.U.
MeHnneneeBa M JEMOHCTPHPOBATh €ro CHUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMMHYECKHUX OJJIEMEHTOB IMEPBOTO—UYETBEPTOro mnepuoAoB Ilepuoandeckoi
cuctembl .M. MengeneeBa, UCHONB3ys MOHATHS «OHEPTETUUYECKUE YPOBHUY,
«PHEPreTHYECKHe IOAYPOBHM», «S-, P-, d-aToMHBIE OpOHTAIN», «OCHOBHOE U
BO30YXKIEHHOE DSHEPreTUYECKHE COCTOSHHS aToMa»; OOBSCHITH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEAMHEHUM T10 TIEpUOIaM U TpyIInam
[Tepuomnueckont cucrembl .M. MenaeneeBa, BaJE€HTHbIE BO3MOYKHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUS MX JIEKTPOHHBIX 000JI0UCK;

c(hOpMHUPOBAHHOCTh YMEHHUN. XapaKTEPHU30BaTh (OMUCHIBATh) OOIINE XUMHUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, 100MBEEpHCOamsb CyIlIeCTBOBAHNE TeHETHUECKON
CBSI3M  MEXKIY  HEOPraHMYEeCKHMMHU  BEIIECTBAMM C  IIOMOIIBIO  YPaBHECHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTH YMEHUS paCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIU MOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OanaHca 3THX
peaKkIuii; peakiuii HOHHOTr0 OOMeHa IMyTEM COCTAaBJICHUS MX TMOJHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHWI; peakuuid THAPOJIN3a; PEeaKIui  KOMIUIEKCOOOpa30BaHUs
(Ha IpUMEpE THAPOKCOKOMIUICKCOB IIMHKA U aJTIOMUHHUS);

c(hOpMHUPOBAHHOCTHh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYSCKHUX
pEAKIMUA C YUETOM UX SHEPIETUYECKUX XAPAKTEPUCTHUK, XAPAKTEP U3MEHECHUSI CKOPOCTHU
XUMHUYECKON pPEaKIMM B 3aBUCUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKXKE XapaKTep
CMEIIICHUS XUMUYECKOTO PaBHOBECHS O] BIMSHUEM BHEIIHUX BO3JCUCTBUM (IMIPUHITUII
Jle laTenne);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUUYECKHUE PEAKIUH, JISKAIINUEC B
OCHOBE TPOMBIIIVICHHOTO TIOJYYEeHHs] CEPHOM KHUCIOTHI, aMMHaKa, OOIIHEe Hay4HbIC
MIPUHITUIIBI XUMHYECKHUX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOILICHUS
PHUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUW O METOJaX HAYyYHOIr'O MO3HAHUS
SBJICHUW TpUpPOABI — HAOMIOJAEHWE, W3MEpPEHHUE, MOJCIUPOBAHKUE, IKCICPUMEHT
(peayIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHUS IPUMEHSITh
ATU 3HAHUS TIPU HKCIEPUMEHTAIBLHOM HCCIEIOBAHUM BEIIECTB U JJIi OOBSICHEHUS
XAMHWYECKUX SIBJICHUWA, MMEIONMX MECTO B MPUPOJEC, MPAKTUYECKOW NESATEIbHOCTH
YyeJI0BEKa U B MOBCEIHEBHOM KU3HH,
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c(hOPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aWMOCBSI3b XMMHUYECKHUX 3HAHUU
C OHATUSAMH U MPEJICTABICHUSMHU IPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIs1 OoJiee
OCO3HAHHOT'0 TOHUMAaHHUs MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS IPOBOJMUTH PACUETHI: C HMCIOJIH30BAHHEM TMOHITHI
«MaccoBas J0JIs BEMIECTBA B PACTBOPE» U «MOJIAPHAsE KOHIEHTPALUSD); MAaCChl BEILIECTBA
niu o0bEéMa rasa Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO
U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ @deKTa peakiuu; 3HAYCHUS
BOJIOPOAHOTO ITOKA3aTeNlsl PAacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM CTEIEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
M3 MCXOJHBIX BEUIECTB JAaHO B BHJE PACTBOpPA C OMPEICIEHHOM MacCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJA
MPOJYKTa PeaKuu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHMH: CaMOCTOSITENIbHO IUJIAHUPOBATb U TMPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEJACHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBA HEOPraHUYECKHUX BEIIECTB, OMPEACICHHE CpPEIbl PACTBOPOB
BEIIIECTB C IOMOIIBI0 HHJHUKATOPOB, W3YYEHHUE BIUSHHUS Pa3IUYHBIX (HaKTOpOB Ha
CKOPOCTb XHUMHYECKOM PEaKIMH, PEUICHUE IKCIEPUMEHTAIBHBIX 3a/a4 MO0 TeMaM
«Metamibe» u «Hemeramisl») ¢ coOogeHUEM TMpaBwil 0Oe30macHOro oOpalieHus
C BEIIECTBAMU U JIaDOpaTOPHBIM 000pyI0BaHHEM, (POPMYIUPOBATH 11E€b UCCIICIOBAHNUS,
npeocmaensimes B Ppa3NUUHOU (opMe pe3yJbTaThl JKCICPUMEHTA, AHAIUZUPOBANb
Y OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIIOATh MpaBujia MOJb30BAHUS XUMHUYECKOU
MOCY/IOH U JTaOOpaTOPHBIM 000pyAOBaHHUEM, OOpAIIICHHUS C BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIIUSIMH TI0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUYECKU
11e71ec000pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AEATEILHOCTH B LIEJSIX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYKAKOIIEH MPUPOTHON CPEIbl U JOCTHXKCHHUSA €€ YCTOMYHUBOIO
Pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OpPTraHU3MBbI
OIPEICIEHHBIX HEOPTAaHUYECKUX BELIECTB, MOHMMAas cMbIc noka3arens [1K;

cOPMHUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBISATH  IICJICHANPABICHHBIM  MOUCK
XUMHUUYECKON HH(pOpMAIlMKd B Pa3IMYHBbIX HMCTOYHUKAX (Hay4yHas W y4eOHO-Hay4dHas
JuTEpaTrypa, CpeAcTBa maccoBoil mHpopmaruu, MHTEpHET W Apyrue), KPpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYH0 HH(OpMaiuio, nepepadarbiBaTh €€ M HCHOJIH30BaTh B
COOTBETCTBHUH C ITOCTABIIEHHON yueOHOM 3a1ayeil.
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10 KJIACC
HaumeHnoBaHue
No KomuuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3/iesioB U TEM [IporpammHoOe copepKaHue
n/m 9acoB 00y4aronmxcs

y4eOHOTO MpeaMeTa

Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1 | IIpenmet opranuvecKoit 8
XUMUHU.

Teopus cTpoeHus
OpPraHUYECKUX
COCJTMHECHUN

A. M. bytnepona

[IpenMer u 3HaYEHHE OPTAHUYECKOU
XUMHH, IPEACTABIEHUE O MHOI000pa3uu
OpPTraHUYECKUX COCITMHEHUMN.

DJEKTPOHHOE CTPOSHKE aTOMa YIiIepoa:

OCHOBHOE U BO30YKJICHHOE COCTOSIHHUS.
BaneHntHbIe BO3MOXHOCTH aTOMa
yriepoaa. XuMHUYECKasi CBSI3b

B OPTaHUYECKUX COCIMHEHUAX. THUIIbI
TUOpUIU3AIMK aTOMA yTIepoa.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON
cBs13U (OOMEHHBII U IOHOPHO-
aKLeNTOPHBIN). TUMBI TepeKphIBaHUS
aTOMHBIX OpOUTaJEH: G- U T-CBS3H.
OnunapHasi, BOWHAs U TPOHHAs CBS3b.
Crioco0bl pa3pbiBa CBsI3el B MOJICKYJIax
opranunyeckux BeuiecTs. [lonsTue

0 CBOOOJIHOM pajuKaie, HyKjaeopuie u
aneKTpodue.

Teopus cTpOeHUSI OPraHUYECKUX

PackppiBaTh cMBICIT N3ydaeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIPU OIMCAHUU COCTaBa U CTPOCHUS
BEUIECTB, /ISl 00bSICHEHUS
OTJIETBHBIX (DAKTOB U SIBICHUIA.
PackpbIBaTh CMBICH MOJIOKEHUN
TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytnepoBa u
MPUMEHSTh UX I OObSICHEHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB

OT COCTAaBa U CTPOCHUS.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPraHUuYECKUX
BEILECTB.

Onpenensate BUIBI XUMHUYECKOM
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coenuHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpHAs
TEOpPHUsI OPraHUYECKUX COCTUHEHHM.
3HauYE€HHUE TEOPUU CTPOCHHUS
OPraHNYECKUX COCTMHECHUM.
MonekynsipHbIE U CTPYKTYpHBIE
dbopmybl. CTpyKTypHBIE (OPMYITHI
Pa3IMYHBIX BUJOB: pa3BEPHYTas,
COKpAILlCHHAsI, CKEJIETHASL.

N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IpOCTPAHCTBEHHASI.
OnekTpoHHbIE 3P HEKTH B MOJIEKYTIaX
OPTaHUYECKUX COCIUHECHUM.
NHayKTUBHBIN 1 M€30MEPHBIH YD PEKTHI.
[Ipeacrasnenue o kiaaccupuKaIuu
opranudeckux BeniecTs. [lonsTue

0 GyHKIIMOHAIBHOM rpymie. ['omosorus.
I'omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCIUHCHUN
(cucTemaTHueckasi U TpUBUAJIbHBIC
Ha3BaHU).

OcobeHHOCTH U KiTaccupUKalus
OpraHnyecKux peakiuii. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU

B OPraHUYECKON XUMUMU.
JKCIePUMEHTAIbHbIEC METOAbI
U3yYeHHUs BelleCTB M UX NpeBPallleHHii:

CBsI3U (OMHAPHBIC, KPATHBIC)

B OPraHUYECKUX COCTMHEHUSX.
XapakTepu3oBaTh POJib U 3HAYCHUE
OpraHUYeCcKON XMMUU B PEUICHUU
po0JIeM KOJIOTUYECKOU, TUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHUN HOBBIX
MaTepHayioB, B 00ECIICYCHU U
palMOHAIBHOTO
PUPOAOIIOIB30BAHMS;
MOATBEPAKAATh €€ CBSA3b C IPYTUMU
HayKaMHU.

Hcnons30BaTh Moenun
OpraHUYECKHUX BEIIECTB

AJI1 UJUTIOCTPpAal UX XUMHUYCCKOI'0 1

IPOCTPAHCTBEHHOT'O CTPOCHHS.
HabGmronaTs 1 ONHUCHIBATH
JIEMOHCTPAIIMOHHBIE OTIBITHI,
IIPOBOJIMTH M OTTMCHIBATH
71a60paTOPHBIE OMBITHI
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e J/lemoHCTparuu:

— O3HAaKOMJIEHHE ¢ 00pa3amu
OpPraHMYECKUX BEIIECTB  MaTepuaIaMu
Ha MX OCHOBE;

— OIIBITHI 110 MPEBPALICHUIO
OpPraHUYECKUX BEIIECTB MPU HaIPEBAHUU
(raBneHue, oOyriiMBaHUE U TOPEHHUE).

e JlabopaTopHbIE OTBITHI:

— MOJEJIMPOBAHUE MOJIEKYJI
OpPraHUYECKUX BEIECTB

Hroro no pazgeny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenvHbie
YTJIEBOJIOPOIBI —
aJIKaHbl, LIUKIJIOATIKAHbI

AusikaHbl. 'oMOJIOTMYECKUM psi/i aTKaHOB,
o61mast popmysia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
aJKaHOB, SP3-rMOpHAN3aLUS ATOMHBIX
opOuTanei yrieponaa, G-CBA3b.
Kongopmepol. ®Dusndeckne cBONMCTBA
AJIKQHOB.

XUMHUYECKHUE CBOMCTBA aJTIKAHOB: PEAKIIUU
3aMelIeHuUsl, U30MEepHU3allui,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
MUPOJIN3a, KPEKWHTa, TOPEHHUS.
Haxoxaenue B nmpupoje. CriocoObl
MOJTYYEHHUS U IPUMEHEHUE aJTKAHOB.

Branets u3yuyaeMbIMU XUMUYECKUMHU
TTOHSITHSIMH.

BriaBisITh XapakTepHbIe TPU3HAKH
TIOHATHH, YCTaHABIINBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHE MTOHATHS

IIPY OTTMCAHUH COCTaBA, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COCIMHEHUMN.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsi COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaIIEHHOM,
CKEJIETHO ) (hOpMYJT YTIIEBOJOPOIOB.
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Huknoankanel. Ob6mas popmyna,
HOMEHKJIATypa U U30MEPHSI.
Oc00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOTPOTIaH,
IIUKJIO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
[UKJIOTEKCaH) [UKI0aNKaHOB. CIIOCOOBI
MTOJTYYCHUS ¥ IPUMEHEHUE ITUKII0ATTKAaHOB

2.2

HenpenenbHbie
YTIIEBOAOPOBL:
AJIKEHBI, AJTKAIUECHBI,
AJIKUHBI

14

AJikeHbl. 'oMOJIOrn4ecKuii psiji aIKeHOB,
ob1ast hpopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX opOuTanen
yriieposa, 6- ¥ m-cBsizu. CTpyKTypHasi U
reoMerpuueckas (yuc-mparc-) n30MepHsl.
du3nYeCcKre CBOMCTBA aJIKEHOB.
XUMHUYECKHAE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B (--TIOJIO’KEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
IIpeocmasnenue o mexanusme peaxyuu
INEKMPOPUILHO20 NPUCOCOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
peakiu Ha JIBOMHYIO CBS3b.

CrocoObl MoTy4YeHUs ¥ TPUMEHEHUE
AJIKCHOB.

Anxanuensl. Knmaccudukanus
AJIKaINCHOB (COIPSKECHHBIE,

VYcraHaBauBaTh NPUHAIJIC)KHOCTD
BEIIECTB K OIMPEIeIECHHOMY KJIaccy
yTJIEBOAOPO/IOB IO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATHUYECKO HOMEHKJIAType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH
YIJI€BOJIOPOOB.

Onpenenste BUAbI XUMUYECKON
CBSI3U B MOJIEKYJIaX yIJIEBOJAOPOIOB
(KOBaJICHTHAs HETOJSIPHAS U
NOJIIpHAs, G- U T-CBSI3b).
[TonTBepknaTh HA KOHKPETHBIX
IpUMepax XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPATHOCTH U TUTIA
KOBAJICHTHOM CBA3M (G- U Tt~ CBSI3M),
B3aMMHOT0 BJIMSIHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIax; a TaKkKe

0T 0COOCHHOCTEH pean3arun
Pa3JIMYHBIX MEXaHU3MOB IPOTEKAHUS
pEaKIMH.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEHUE, PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI TIOJTYYEHHUS YTIIEBOIOPOIOB,
IpUHAATISKAIIMX K PA3TUYHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco06eHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB, 1,2- u 1,4-npucoeMHEHHE.
[Tonmumepu3zanus COnps>KEHHBIX JUCHOB.
CnocoObl OJIy4eHHS] U IPUMEHEHHE
aJIKaJINCHOB.

AuikuHbl. ['OMOIOTHYECKHUI P AJTKUHOB,
obmast opmysia, HOMEHKJIATypa U
M30MEPUS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPUIU3AITNS DICKTPOHHBIX
opOuTasnei aroma yriepojaa. Gusudeckue
CBOMCTBA AJIKUHOB.

XUMHAUYECKHE CBOMCTBA: pEaKIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpUMEpHU3aIuy, OKuciaeHus. KucioTHeie
CBOMCTBA aJIKUHOB, UMEIOIIINX KOHIIEBYIO
TPOWHYIO CBsA3b. KaueCTBEHHBIC pEaKuu
Ha TPOWHYIO CBA3b.

Crioco0bl oSTy4eHUs U IPUMEHEHUE
AJIKMHOB

2.3

ApomaTtuyeckue
YTJIEBOJOPOAbI (APEHBI)

ApOMaTHYECKHE YIIIEBOIOPOBI.
["'omomnorudeckuii psig apeHoB, o01as
dbopmyna, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OEH30J1a.

KJ1accam.

BhISBIISITS TEHETHUECKYIO CBSI3b
MEX]Ty YTIIEBOJAOPOIaMH Pa3TUYHBIX
KJIACCOB U MTOJATBEPKIaTh €€ HATMUHE
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMHYECKHUX pPEeaKIUn

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
(dbopMyII BEIIECTB.

XapakTepu3oBaTh HCTOUHUKHU
yIIEBOAOPOAHOIO ChIPhS (HEPTH,
HIPUPOJIHBIN Ta3, yroJib), CHOCOOBI X
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJyYaeMBbIX IPU 3TOM
HPOITYKTOB.

Hcnonb3oBathk 001IEHAYYHBIE
METO/IbI TO3HAHUS

IPU CAMOCTOSITEIIBHOM
IUTAaHWPOBAHUH, TPOBEJICHUU U
OMHUCAaHUU XUMUYECKOTO
AKcIepuMenTa (1abopaTopHbie
OTIBITHI U IPAKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpUH

IIPU UCTIOJIb30BAHUU XUMUYECKOM
HoCyAbl M1 000PYIOBaHUS, a TAKKE
IpaBuJIaM 00pallleHUs C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKLHUAMU
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IIpasuno apomamuunocmu, npumepol
ApPOMAMUYecKUx COeOUHeHUl.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
FOMOJIOTOB: PEAKIIMU 3aMEIIICHUS

B OCH30JIbHOM KOJIbIC U YITICBOJOPOJHOM

paauKae, peakiuy MPUCOSIMHEHUS,
OKHUCJICHHE TOMOJIOTOB O€H3071a.
Peaxyuu snexmpogunvrozo 3amewjerus.
[Ipeacrasnenue 06 OpUEHTUPYIOIIEM
JEHCTBUN 3aMECTHUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ANKUIBHBIX
paauKaioB, KApOOKCHUIBLHOM,
TUAPOKCHITBHBIN, aMUHO- M HUTPOTPYIIIL,
aTOMOB TaJIOTEHOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lomumepusanus ctupoda.
CriocoObl MoyYeHUs U TPUMEHEHUE
apOMAaTUYECKHX YTIJIEBOJOPOJIOB

2.4

[IpupoHbIE ICTOYHUKHU
YTJIEBOJIOPOJIOB U UX
nepepadboTKa

[Tpupoausiii ra3. [lonytHbie HeTsIHBIC
ra3sl. HeTh 1 € mpoucxoxaeHue.
KameHHbI yTroib U TPOAYKTHI €r0
nepepadboTKU.

Croco6bl iepepaboTku HeTH:
MePEroHKa, KPEKUHT (TEPMUYUECKHUH,

KaTaJUTHYECKUI ), pUPOPMUHT, TUPOITU3.

[IponykTsl mepepaboTku HeDTH,

BBITNIOJIHEHUSI JTAOOPATOPHBIX OIIBITOB
U MPAKTUYECKUX paboT

10 MOTYYEHHIO U U3YUECHHIO
OpPraHMYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaxiuii 1 AenaTh BBIBOABI HAa UX
OCHOBE.

[TpoBOANTH BBIUMCIIEHUS

IUTS OTIPEJICIICHUS] MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHHUIO XUMHUECKON peaKuu
¥ TI0 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
1o macce (00beMy) POYKTOB
CTOpaHwusl.

CaMocCTOATENBHO MJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO3HABATEJIbHYIO JAESTEIbHOCTD;
NIPUHUMATh AKTUBHOE Y4acTHe

B IPYNIOBON y4eOHOH 1eATeNbHOCTH
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UX MPUMEHEHHE B TPOMBIIIITICHHOCTH

U B OBITY.

['eHeTHdecKast CBA3b MEXTY Pa3IMIHBIMHU
KJIaccaMH yTJIeBOJIOPOJIOB

2.5

["aoreHnpon3BOTHBIC
yTJI€BOAOPOAOB

DNEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOJOPOIOB.
Peaxinu 3amMenieHns rajoresa

Ha TUAPOKCUI, HUTPOTPYIIITY,
UAHOTPYMIY, AMUHOTPYTIITY.

JleficTBUE HA rajlOr€HIPOU3BOIHBIE
BOJITHOTO ¥ CIIUPTOBOI'O pacTBOpa
menouu. Bzanmonencreue
JUTAJIOT€HAJIKAHOB C MAarHUEM U ITUHKOM.
[ToHsTHE O METAITOOPTAHUYECKUX
coeauHeHusx. Mcnonp3oBanue
rajOreHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIePUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB M UX NMpeBPalleHMii:
e JlemoHCTpauu:

— neMoHcTpanus GU3nIeCKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTH);

— Ka4eCTBEHHBIC PEaKIINHU
YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIACCOB
(oOecrBeunBaHKE OPOMHOM VITH HOHOM
BOJIbl, paCTBOpA MEpMAaHIaHaTa Kajus,
B3aUMOJICHICTBUE allETUIICHA
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C aMMMAYHBIM PaCTBOPOM OKCHJIA
cepedpa);

— 00pa3ipl IacTMace, KayqyyKkoB U
PE3UHBI;

— xoekiuu «HedTe» u «Yromby;

— BuaeopparMeHT «BynkaHuzamnus
PE3UHBI.

e JlabopaTopHBbI€ OMBITHI:

— O3HAKOMJIEHHE C 00pa3naMu
IUIACTMACC, Kay4yKOB U PE3HHBI;

— MOJIEIMPOBAHUE MOJIEKYJ
yIJIEBOAOPOIOB U
raJIor€HONPON3BOAHBIX;

— TIOJIyY€HHE METaHa U U3YUYEHUE €T
CBOMCTB;

— TIOJIy4YEHHME alleTUIIEHA U U3YYEHHE €TO
CBOMCTB.

e [IpakTueckue paboThI:

Ne 1. TlonmyuyeHune 3THUIIEHA U U3yYEHHE
€ro CBOWCTB.

e PacuéTHbIe 3a/1a4U:

— ONPENEIICHUE MOJIEKYJISIPHOU
(opMyJIbl OPraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILMX B €T0 COCTAB;
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— HAXO0XIACHUE MOJICKYJIIPHON (POPMYITBI
OpPraHMYECKOTO COEIMHEHHS 110 Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

pacuéThl IO ypPaBHEHUIO XUMUIECKON
peaKIum

Hroro no pazgeny

35

Paznen 3. Kucjopojacoaep:kaiiue opraHudecKkne coeTHHEHHsI

3.1

CrupTtel. Denon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue MoJeKy (Ha mpumepe
METaHOJIa U 3TaHoJa). ['omonornueckuii
pan, obiast popmysia, U30Mepus,
HOMEHKJIATypa U KiaccupuKaIus
crupToB. PU3NYECKHUE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHYECKHUE CBOMCTBA: PEAKIIUU
3aMelIeHus], IeTuIpaTaliu, OKUCICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakius Ha OTHOATOMHbIC
crupThl. U3nonI0rNYecKoe NeCTBUE
ATaHOJIa U METaHOJIa HA OpPraHUu3M
yenoBeka. CriocoObl MOTy4YeHus U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 2¢duphl, HOMEHKIIATYpA U
nzomMepusi. OcooeHHOCTH HUBHUECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBIC]T M3y4aeMbIX
MOHSATUM (BBICTSATD UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHITHUS
IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS OOBSICHECHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
(hopMYII KHCITOPOICOASPIKAIIIX
OPTaHUYECKHUX BEIIECTB.
YcranaBnuBaTh NPUHAICKHOCTD
KHCJIOPOJ0COIePIKALINX
OpraHUYECKUX BEIECTB

K OIpeeIICHHOMY KJIacCy IO COCTaBYy
U CTPOCHMIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKOM HOMEHKIIATYPE;
MIPUBOJAUTH TPUBHABHBIC HA3BAHUS
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MHOT0aTOMHBIEC CITUPTHI: STUICHTITUKOIb
1 TimnepuH. OU3NYecKue U XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPraHUYECKUMHU KHUCIIOTaMH,
KadeCTBCHHAS PEAKITUS

Ha MHOTOAQTOMHBIC CITUPTHI.
DU3NOIIOTUYECKOE ICUCTBUE

Ha opraHu3M 4yenoBeka. CriocoObl
MOJTYYCHUS ¥ TIPUMCHCHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYJIbI, B3ANMHOE
BIIUSTHUE THUAPOKCOTPYMIIBI U
OeH30JbHOTO sijipa. Du3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KadgectBennsie peaknuu Ha (HEHO.
ToxcuuHocth Peromna. CriocoObl
NOJIyYEeHUS U MPUMEHEeHHe (eHoa.
denondopMampaeTUIHAS CMOJIA

3.2

KapOonunbHbie
COCIMHEHUS:
aJIBJICTUIBI 1 KCTOHBI.

KapOoHOBBIE KUCITOTHI.

CrnosxxHblie YUPBHI.
Kupsbl

21

KapOoHubHBIC COSMHEHUS: aTbICTHIbI
1 KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJILHOM TPYMIIBI.
["'omosorudeckue psIbl anbIeTHIOB U
KETOHOB, 00111ast (hopMyIa, U30MEPHsI

1 HOMEHKJIaTypa. Ou3ndecKkue cBONCTBa
QJIBJIETUIOB M KETOHOB.

OT/ICJIbHBIX MIPEACTABUTEIICH

KM CJIOPOJICOJICPKAINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHue, PU3NIEeCKUe U
XAMUYECKUE CBOMCTBA, BAKHEUIIINE
CIIOCOOBI MOTYYEHUS PE/ICTaBUTENEH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIUX COCTUHEHUN;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEKly HUMH U TOATBEPKAATH €€
HaJU4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
npuMepax xapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
KHUCIIOPOJICOACPHKAITIX
OpPraHUYECKUX BEIECTB

OT (PyHKIIMOHATBHBIX TPYIITT

B COCTaBE€ UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTH peaan3aiuu
Pa3JIMYHBIX MEXaHU3MOB IPOTEKAHUS
peaKuuu.

OnuceiBaTh COCTaB, XUMHUUYECKOE
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XUMHUYECKHE CBOMCTBA AJIBACTUIAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
IIpedocmasnenue o mexanuzme peaxyutl
HYKIIeOQUIbHO20 NPUCOEOUHEHUS.
OxkwuclieHrue anbJeruoB, KaueCTBEHHbIE
peakmu anpaeruaoB. Crocoos!
MOJIYYECHUS U IPUMEHEHHE aJlbJACTU/IOB U
KETOHOB.

OJZIHOOCHOBHBIE NPENIEIIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u HomeHknarypa. Gusnyeckue
CBOWCTBA, BOAOPOIHBIE CBA3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKiys dTepupuKaIHH,
PEaKIMK C y4aCTUEM YTJIEBOIOPOHOTO
panukana.

[TonsiTHe O MPON3BOHBIX KAPOOHOBBIX
KHCJIOT: CJI0KHBIE 3(DUPBI, aHeUOpuUobl,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIBL.
Oco0eHHOCTH CBOMCTB MypaBbHUHOU
KHCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHbIX U
apOMaTHYECKUX KapOOHOBBIX KUCJIIOT,
TUKapOOHOBBIX KUCIIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE /IS KUZHECATCIIEHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3JIEHCTBUS
Ha KUBBIE OPTaHU3MBI OITPEICIICHHBIX
KHUCITIOPOJICOIEPIKAIIIUX
OpPTaHUYECKUX BEIICCTB M MOSCHSTH
Ha IPUMEPax COCOObl YMEHbIIECHUS
Y TIPEIOTBPAIICHHS MX BPEIHOTO
BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKa.
Hcnons3oBath 001I€HAYYHBIE
METO/IbI TIO3HAHUS

IIPY CaMOCTOSITETLHOM
TUTAHUPOBAHHH, TPOBEICHUU U
OTIMCAaHUHN XUMHUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTHYECKHUE PAOOTHI).
CrnenoBath mpaBuiiam 6€30MacHOM
paboThI B TabopaTopuu

IIPY UCTIOJIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBAHHUS, & TAKKE
paBuIaM 0OpaIeHus ¢ BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHCHHUS JTA00OPATOPHBIX OIBITOB
U MPAKTUYECKUX paboT

0 TTOJTYYSHUIO U N3YYCHUIO
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[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT: CTeapUHOBas, NaJIbMUTUHOBAS,
OJICUHOBAS, IUHO€8As51, TUHOTIeHOBAS]
KUCIOTHI. CrocoObl MOJydeHUS U
PUMEHEHHE KapOOHOBBIX KUCTIOT.
Cnoxwusle 3¢upbl. ['oMosiorudeckuii pss,
obmmast popmysia, u3OMepUs u
HOMEHKJIaTypa.

Kupsl: crpoenue, husnyeckue u
XUMUYECKUE CBOMCTBA JKUPOB: THUIPOJIU3
B KHCJIOM U LIECJIOYHOM cpenax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEp>KaIlUX OCTATKU HETIPEICTbHBIX
KUPHBIX KUCTOT. JKUpHI B IpUpOJIE.
Mp114 KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOMoIIee aercTBue. [lonsmue
0 CUHMEeMUYeCKUx MOIWUX Cpeocmaeax

(CMC)

3.3

VYrneBonasl

OO611ast xapaKTepUCTHKA YTIEBOOB.
Knaccuduxkanus yrieroaos (MoHO-, TU-
U TIOJIMCaXapu/ibl).

Monocaxapuapl: r1r0K03a, GpyKTO3a,
pub03a, rajJakTos3a, 1e30KCupuodo3a.
Dur3nUECKHUE CBOMCTBA U HAXOXKICHUE

B ipupoje. orocunres. Onmuyeckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoeKyibl

OpraHMYECKHUX BELIECTB.
[IpencraBisTs pe3ynbTaTsl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUI COOTBETCTBYIOIIUX
pEeaKLMii U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANUTH BEIYHMCIECHUS

JUTSL ONIPEICIIEHUS MOJIEKYJIAPHON
(GbopMyJIbl OPraHMYECKOTO BEIIECTBA
110 YPAaBHEHHUIO XUMUYECKON pEaKIUU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIIMX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE JOJIN
BBIX0JIa IPOAYKTa pEaKIUU

OT TEOPETHUYECKH BO3MOKHOTO.
CamMOoCTOSATENBHO IIJIAHUPOBATH U
OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
OPUHUMATh aKTUBHOE y4acTHE

B IPYIIOBON yueOHOU AEATEIbHOCTH
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27110K03bl, npoexyuu Xeyopca, o- u f3-
AHOMepbL 2NIIOKO3b.

XUMHAYECKHUE CBOMCTBA IITIOKO3BL:

C y4acCTHUEM CIHUPTOBBIX U aIbJACTHIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IpumMmeHeHue rIoK03bl, €€ 3HaUYCHUE

B KU3HEAEATEIbHOCTA OPTaHU3Ma.
Jucaxapusl: caxapo3a, MajlbT03a U
J1akTo3a. BoccTaHaBimBaromme u
HEBOCCTAHABJIMBAIOILIUE TUCAXAPU/IBI.
I'maponus caxapossl. Haxoxnenne

B MIPUPOJIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TIMKOTEH U
nesutoa03a. CTpoeHue MakKpoMOJIEKYIT
Kpaxmasa, TIMKOTeHa U TEJUTI0JIO3HI.
du3nvecKre CBOICTBA Kpaxmaina u
HEJUTIOI03bl. XUMUYECKHUE CBONCTBA
KpaxMasa (TUIpoJIn3, KaueCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3Gupon
uesuttoa03bl). [lonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
IKCNepUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelleCTB M X NMpeBpalleHuii:
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e J/lemoHCTparuu:
— CBOICTBa CIIUPTOB: PACTBOPUMOCTD
B BOJI€, B3aUMOJICHCTBUE ATaHOJIa

C HATPHUCM, OKHUCJICHHUC 3TUJIOBOI'O CIIMPTA

JTUXPOMaTOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUIEOMATEPHUATIOB);

— Ka4eCTBEHHBIC PEAKIIUU aJIbJICTHU]IOB:
C aMMHA4YHbIM PACTBOPOM OKCHJIA
cepedpa u rugpokcusioM meau(Il);

— XHAMHWYECKHE CBOMCTBA pacTBOPa
YKCYCHOM KUCITOTHI.

e JlaGopaTOpHBIE OTBITHI:

— peakius rIulepruHa ¢ THAPOKCHIOM
menu(Il);

— OKHCIJICHUE 3TUJIOBOTO CIIUPTa

B QJIJETU/]] PACKAIICHHON MEHOM
ITPOBOJIOKO;

— B3aHMMO/ICUCTBUE PACTBOPA IITIOKO3bI
c rungpokcuaom menu(Il);

— B3aUMOJCHUCTBUE KpaxMalia C UOJIOM.

e [IpakTrueckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIbHBIX
3ana4 no Teme «CrnupThl U GEHOIIBIY;
Ne 3. Pemenue skciepuMeHTaIbHBIX
3anay no teme «KapOoHOBbIE KHUCIIOTHI.
Cnoxubie 3GupbD».

e PacuéTHbIe 3a/1a4U:
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— ompeaeneHrue MOJEKYISIpHON
(GhopMyIIbl OPraHUYECKOrO BEIIECTBA

10 MAaCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; MO Macce
(0o0BeMy) IPOTYKTOB CTOpaHuUs;

M0 KOJIMYECTBY BEIIECTBA (Macce,
00BbEMY) IPOIYKTOB PEAKLIUU W/ WU
HCXOJTHBIX BEIIECTB;

— peumeHue pacuETHBIX 3a1a4

Ha OTpeiesIeHUe JOIU BhIX0JIa MPOAYKTa
peaxkuu OT TEOPETUUECKHU BO3ZMOXKHOTO

Hroro no pazgeny

41

Pa3nen 4. AzoTcoaep:xaniue OpraHnyecKue coeTuHeHust

4.1

AMMWHBI.
AMUHOKHUCIIOTHI. benkn

12

AMWHBI — OPraHUYECKHE MMPOU3BOIHBIC
amMuaka. Knaccudukanus aMuHOB:
anudaTUIeCKUe U apOMaTUUECKUE;
MIEpBUYHBIC, BTOPUYHbBIC U TPETUYHBIE.
CrtpoeHnue MoJiekyJ, ootas hopmyna,
U30MepUsi, HOMEHKIaTypa v (pU3ndecKue
cBolcTBa. XUMHUECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30TUCTOM KUCIJIOTOM.

Conu aJxKuIIaMMOHUSL.

AHWINH — NPEJICTaBUTETh aMUHOB
apomaTtudeckoro psjaa. CTpoeHue
aHuJMHA. B3auMHOe BIMSHUE TPy

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTH ITH MOHSITHS
IIpU OMMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI COCTABJICHUS
MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI)
dbopmyI1 a30TCOAePIKAITUX
OpPraHUYECKUX BEILIECTB.

Ornpenenarb NPUHAIICKHOCTD
a30TOCOAEPKAIINX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco0EHHOCTH XMMHYCCKUX CBOMCTB
aHwiMHa. KauecTBeHHBIE peaKkIuu

Ha aHWJIMH.

CnocoObI TToTyuyeHHe U MPUMEHEHUE
anupaTUISCKUX aMUHOB ¥ aHWJIMHA

U3 HUTPOOEH307a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTaBUTEIN
0-aMHUHOKUCJIOT: TJIMIIAH, aJTAHWUH,
Genunananun, ceput, 2ymamMuHo8as
Kucioma, mu3ut, yucmeun. Onmuyecxkas
uzomepusi AMUHOKUCIOM

D- u L-amunoxucromer.

duznyeckrue CBOMCTBA aMUHOKMCIIOT.
XHUMMYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(OTEpHBIX OPraHUYECCKUX COSTUHCHHM,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTHUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPDI.
[TepBuynas, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBA OCJIKOB: THIPOJIU3,
JICHATYypaIlusl, Ka4eCTBCHHBIE PEAKIIUU
Ha OEJIKH.

K OIPEICIICHHOMY KJIACCy MO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATHYECKON HOMEHKIIATYypPE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIBHBIX MPECTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHUE,
npuMeHeHHEe, GU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
NpeACTAaBUTENIEH a30TCOAepIKAIIUX
COCTUHEHU.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIIKOB;
MOSICHATH Ha MPUMEpax 3HaUYCHUE
OCIIKOB JJIsI OpraHU3Ma YeIOBeKa.
[IpoBOAUTE BEIYUCIICHUS

JUJISL OTIPEJICJICHUSI MOJICKYJISIPHOM
(hopMyJIbl OPraHMYECKOTO BEIIeCTBA
110 MAcCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOASIIHNX B €r0 COCTaB,
a TaK>Ke 10 YPaBHEHUSIM XUMUYECKUX
pEaKIMH.

Hcnonw3oBath 00IICHAYIHBIC
METObI TTO3HAHUS

IIPU CaMOCTOSTEIILHOM
IJIAHUPOBAHUM, TPOBEJICHUU U
OIKMCAaHUHU XUMHUYECKOI0O
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llonamue 06 azomcoodepaorcawjux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocHosanus. Hykneunoewvie kuciomol:
cocmas, cmpoeHue u OuoiocudecKoe
DOIb.

JKCrepuMeHTATbHbIE MeTOAbI
H3Y4YCHHS BELeCTB U MX NPEeBPALeHHIT:
e J/[emoHCTparuu:

— pacTBopeHue OEIKOB B BO/IE;

— JeHarypaius OeJIKOB IIPU HarPEBAHUU;
— IIBETHbIE peaKuu OENKOB.

e [IpakTueckue paboThI:

Ne 4. Pemienue skciepuMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcoIepKaIIHe
OpraHUYeCKUE COCTUHEHUS;

Ne 5 Perenue skciepruMeHTaIbHbBIX
3az1a4 no teMe «PacrozHaBanue
OPTaHUYECKUX COCAUHCHUIN.

e PacuéTHbIC 3a/1a4U:

— ONpPENETIECHUE MOJIEKYIISIPHOU
(opMyJIbl OPraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO Macce
(00BEMyY) TIPOTYKTOB CTOPAHUS;

10 KOJIMYECTBY BELIECTBA (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OIIBITHI U PAKTUYECKUE PAOOTHI).
CamMocTOATENBHO IIIAHUPOBATH U
OCYILIECTBIIATH CBOIO
IIO3HABATEIIBHYIO JESATENBHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE

B IpyNNOBON y4eOHOM NeATEIbHOCTH
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00bEMY) MPOYKTOB PEAKIIUH

W/WTM UCXOHBIX BEIIECTB;

— pelIeHre pacyETHBIX 3a1a4

Ha OMpEJICJICHUE TOIU BBIX0/1a TPOAYKTA
PEaKIuu OT TEOPETHUECKHA BO3ZMOYKHOTO

Hroro no pazgeny

12

Pa3nen 5. BeicokoMos1eKYJISIPHBIE COCANHEHUS

5.1

BricokomonekysipHbIe
COCIMHEHUS

6

OCHOBHBIE IOHATHSI XUMHAHA
BBICOKOMOJIEKYJISIPHBIX COE€TUHEHU:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALNH, CPEAHSIA
MoJIeKyJispHas macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MTOJIMMEPU3aLUs U
noJIMKoHieHcauus. [lpedcmasnenue

0 cmepeopezyiapHocmu u
HAOMOJEKYIAPHOU CMPYKMype
NOUMEPOSB, 3A6UCUMOCL CEOUCE
NOIUMEPOE OM UX MOJEKYAAPHO2O0 U
HAOMOJLeKYIAPHO20 CMPOCHUSL.
[TomumepHbie MaTepuansl. [Inactmaccest
(MOJIMATUIICH, TTOJIUIIPOTHIIEH,
NOJINBUHWIXJIOPU, TOJMCTHPOJL,
NOJIMMETUIIMETAKpUJIaT, NOJTUKAPOOHATHI,
noJidTUIeHTepeTanar). Y Truiusamus u
nepepadoTKa MIaCTHKA.

DnacToMepbl: HaTypaibHbIH,

Bragets u3yuyaeMbIMU XUMUYECKUMHU
TOHATHUSMU: PACKPBIBATH CMBICIT
M3y9aeMbIX TTOHATUH U TIPUMEHSTh
9T TIOHSTHS MPU OMUCAHUU COCTaBa
Y CTPOSHUS BBICOKOMOJICKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

TUTs1 OOBSICHEHUSI OT/ICTBHBIX (PAKTOB
Y SIBJICHUU.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMIKY JIJIsSI COCTaBJICHUS
CTPYKTYPHBIX (DOpPMYJI BEIIECTB
(MOHOMEPOB U MOJMMEPOB) U
YPaBHEHUU PEAKLINH MOJUMEPU3ALUU
Y TIOJIMKOH/ICHCAIIUH.

OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA U PUMEHEHUE
Kay4yKoB, Hanbosee
pacpocTpaHEHHBIX BUIOB TJIACTMACC
Y BOJIOKOH.

Hcnonb30Bath 001IEHAYYHbIE
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CUHTETUYECKHUE KayuyKH (0yTaaIueHOBBIi,
XJIOPOIPEHOBBIHN, U30MTPEHOBBIN) U
CUIIMKOHBI. Pe3uHa.

BonokHa: HatypasibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(megnoHn, Kesnap, 31eKmponposoosiujue
noaumepsl, buopasiazaemvie nOJUMeEPbLL).
JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBpalleHuii:
e J/[emoHCTpaIuu:

— O3HAKOMJICHHE C 00pa3IamMu
MPUPOJIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
1acTMacc, Kay4yyKoB.

o [IpakTueckue pabOTHI:

Ne 8. Pemienue skciepuMeHTATbHBIX
3anay no teMe «Pacrno3naBanue
MJ1aCTMACC U BOJIOKOH»

METOIBI TTO3HAHUS
IIPY CAMOCTOSATEIIEHOM
TUTAHWPOBAHHH, TPOBEICHUH U
OTIMCAaHUM XUMHUYECKOTO
AKCIepuMeHTa (J1a0opaTopHbIe
OTIBITHI ¥ IPAKTUYECKHUE PAOOTHI)

Hroro no pazneny 6
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe copepKaHue
n/m 9acoB 00y4aronmxcs

y4e0HOTO MpeaMeTa

Pasznen 1. TeopeTrnueckue ocH

OBbI XMMHUHN

Ctpoenue atoma.
[Tepnoauueckuii 3aKOH
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

JI.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUM d1eMeHT. M30TOIBbL.
Kopnyckynapno-eonnogoti oyanusm,
0BOUICMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbIE YUCIA.
DHEpPreTUYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
areMeHThl). PacnipeneneHue 3J1eKTpOHOB
110 aTOMHBIM OpOUTAJISIM; HPUHYUN
MuHumMyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INeKTPOHHbIC
KoH(pUrypamnuu aroMoB daemMeHToB [ — IV
MIEPUOJ0B B OCHOBHOM U BO30YXKJIECHHOM
COCTOSIHUH, DJIEKTPOHHbBIC KOH(DUTYypaIun
MOHOB.

llonusimue 06 snepeuu uonuzayuu,
9HepauU cpooCcmea K I1eKmpoHy.
DIIEKTPOOTPHULIATEIHHOCTD.
[Iepnonnueckuit 3akoH u Ilepuonnueckas

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIJICIATH UX XapaKTEepPHbIC
MPU3HAKH ) U IPUMEHSITH OTH ITOHATHS
IIPU OTNMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUIS OOBICHECHUS
OTJIETHHBIX (DAKTOB U SIBJICHUIA.
PackppIBaTh CMBICI TEPUOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JEMOHCTPUPOBATH €T0
CHUCTEMATH3UPYIOIIYIO,
O0OBACHUTENIbHYIO U
MPOTHOCTHYECKYIO (PYHKITUH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUH ) U HOHOB
XUMHYECKUX 3JIeMEeHTOB |1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCTIOJB3YS TTOHITHS
S-, p-, d-37eKTPOHHBIC OpOUTAIIH,
ASHEPTreTUYECKUE YPOBHH.
OOBIACHATH 3aKOHOMEPHOCTH
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CHUCTEMA XUMUYECKHUX JIEMEHTOB
JI.1. Menneneena. CBs3b
[Tepunoanueckoro 3akoHa u
[TeproanYECKON CUCTEMBI XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB M 00pa3yeMbIX UMM ITPOCTHIX
Y CIIOHBIX BEILIECTB I10 TpymnIaMm 1
NeproiaM. 3HAYEHHUE NEPUOIUYECKOTO
3akoHa J/[.1. Menneneena.
JKCIepUMEHTAIBLHbIE METOAbI
U3y4YeHUsI BELIECTB U UX NMpeBpallleHuii:
e JleMOHCTpanuu:

— Buabl Tabimn «Ilepuoanueckas
CHCTEMa XUMHUYECKHUX IJIEMEHTOB

.. MenpaeneeBa»

N3MEHCHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[leproanueckoi CUCTEMBI

. 1. Menneneera

1.2

CtpoeHue BellecTna.
MHuoroo6pazue
BEIIECTB

11

XuMudeckast cBsi3b. Buapl XumMmmueckon
CBSI3U: KOBaJICHTHAas, MOHHas,
MeTamIndeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJCHTHOMN CBSI3H:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U ajavHa cBs3u. [1oysipHOCTS,
HAPaBJICHHOCTh W HACHIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHble CBs3H.
BopopoaHas cBsizb. MeXMONEKYIIAPHBIE
B3aHMO/ICHCTBUS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJICTSATH UX XapaKTePHBIC
MPY3HAKHK) U IPUMEHSTh 3TH MOHSATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, IJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OnpenensiTb BUIbI XUMUYECKOM
CBSI3M (KOBaJICHTHOM, HOHHOM,
METAJTTUYECKOM, BOJIOPOTHOM)

B COCIUHEHUSX, THII
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BaJleHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayusi amomHvix
opbumareti. CBsI3b SJIEKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUUYECKUM CTPOCHUEM

(Ha mpUMepe COeTMHEHUH 2TIEMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coenuHeHnx. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelb,
murasasl. KoopauHannoHHOE 4ucio.
HomeHki1aTypa KOMIUIEKCHBIX
COEIMHEHMI. 3HaYEHUE KOMIUIEKCHBIX
coenqnuennii. [loustue

0 KOOPJIMHAIIMOHHON XUMUHU.
BemecTa MOJIEKYJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

THIBI KPUCTAIIINYECKUX PELIETOK
(CTpYKTYyp) U CBOMCTBA BEILIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hcrtunnbie pactBopsl. IIpencrasnenne
0 KOJUIOMAHBIX pacTBopax. CriocoOsl
BBIPAKEHUSI KOHLIEHTPALIMH PaCTBOPOB:
MaccoBas J0Ji1 BEIECTBA B paCTBOPE,
MoJIsIpHas KoHUeHTpanus. HacbleHHble
Y HEHACBIILIEHHBIE PACTBOPBHI,
pacTBOpuMOCTb. Kpucramnoruaparsl.

KPUCTAUIMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTBA.

OOBICHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).
Onpenenarb BaIGHTHOCTh U CTEIIEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PA3IUYHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BH/Ia XUMHUYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKON PEIIETKY.
[TpoBOANUTH BEIYHCIICHUS

C UCTIOJI30BAHUEM TMTOHSITHS
«mMaccoBas J10Jis BEIIecTBa

B pacTBOpE»
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Knaccudukanus 1 HOMEHKIaTypa
HEOPraHNYECKUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YCHUSI BELIeCTB U UX NpeBpallleHuii:
e JleMOHCTpauuu:

— MOJEIU KPUCTAJUIMYECKUX PEIIETOK.

e PacuéTHbIe 3a1a4n:

— C HCHIOJIb30BAaHUEM IOHITHU
«MaccoBas J0J1s1 PACTBOPEHHOTO
BEIIECCTBA», «MOJISIPHAS] KOHLICHTALIHS»

1.3

XUMHUUYECKHUE PEAKIIAN

19

Krnaccudukanuys XuMU4ecKUX peakiui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPaHEHUS U
pEeBPAILCHUS SHEPTUU NPU XUMUYECKHUX
peakumsx. TernoBbie 3¢ HeKThI
XUMHUYECKUX PEaKIUH.
TepMoxumMuyeckrue ypaBHEHHUS.
CKOpOCTh XMUMHYECKOM pEaKIH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE ¥ TETEPOre€HHBIE PEAKIIUH.
Kartanu3s n kaTanuzaTtopsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumnueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BJIMSIOIIKE HA IT0JIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpaTypa, JaBICHNUE

PackpbIBaTh CMBICI H3y4aeMBbIX
NOHATUHN (BBIIEISITh UX XapaKTEPHBIE
IPU3HAKHN) U IPUMEHSTh 3TH MOHITHS
IIPU OIMCAaHHUH COCTaBa U CTPOEHUS
BEIIECTB, IS OOBICHECHUS
OTJENbHBIX (DAKTOB U SIBJICHUM.
KinaccudumupoBarb XuMuyeckue
peaxiuy Mo pa3IndHbIM IPU3HAKAM
(4nciy U COCTaBY pearupyrommx
BEIIECTB, TEIIOBOMY 3P (DEKTy
peaKIu, U3MEHEHHIO CTETIEHEN
OKHUCJICHUS JIIEMEHTOB,
00paTUMOCTH, YHACTHUIO
KaTanu3aTropa u T.I.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBAHUS U KPUTEPUU

JUIS KJIACCU(PUKALIUU XUMUUECKUX
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Y KOHIIEHTPalUU BEUIECTB, YYAaCTBYIOIINX
B peakuuu. [Ipunnun Jle [Hlatense.
DIIEKTPOJIUTAYECKAS JUCCOLUALIMS.
CuiibHBIE U CJTa0bIE AIEKTPOJIUTHI.
Crenenb nucconuanuuu. donuoe
npouzeeoerue 600vi. Cpesia BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnovHas. BogopoaHslili mokas3aTenb
(pH) pactBopa. ['maponus conei.
Peakumu noHHOrOo 0OMeHa.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. CTENneHb OKUCICHUS.
OKuCIUTENb U BOCCTAHOBUTET.
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxxHeunmue
OKHUCIIUTENIM U BOCCTAHOBUTEIN. MeTo
AJIIEKTPOHHOTO OanaHca. DIEeKTPOIU3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.
JKCIepUMEHTAILHbIE METO/IbI
U3yUYEeHUs BelleCcTB U UX
NpeBpaLCHUI:

e JleMOHCTpanuu:

— paziokKeHUe NEPOKCUIa BOAOPOAA
B [IPUCYTCTBHUM KaTaJIn3aTOPA.

e JlaGopaTopHbIE ONBITHI:

— IIPOBEJCHUE PEAKIIMI HOHHOTO
oOMeHa;

peaKuuu.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUUYECKUX PEaKIIUil

C Y4E€TOM UX DHEPIreTUYECKUX
XapaKTEepUCTHK, XapaKTep N3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHMOCTH OT Pa3IU4YHbIX
(bhakTOpoB, a TaKXKE XapakTep
CMEUIEHUSI XUMUYECKOTO PABHOBECHSI
MO/ BJIUSTHUEM BHEIIHUX
BO3JICUCTBUIN (TPUHLIUI

Jle lllaTenbe).

PackppiBaTh CylHOCTS:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
peaKImii IOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOTO OajaHca dTUX
peaKkIuii; peakuii HOHHOTO 0OMeHa
IIyTEM COCTABJICHHS UX MMOJHBIX U
COKpaIIEHHBIX MOHHBIX YPaBHECHUI;
peaKUMi TUAPOIIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIIEKCOB
[MHKA U aTIOMUHUS).

[IpoBOIUTH U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT:
OTIPENIEIICHUE CPENIbl BOJHBIX
pPacTBOPOB BEUIECTB; IPOBEIAECHUE
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— OIIpEJIEIIEHNE CPeibl pACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

o [IpakTiueckue pabOTHI:

Ne 1. Bniustaue pa3nudHbIX GakTOpOB

Ha CKOPOCTh XMMHUYECKOU pEaAKIINH;

Ne 2. Boustaue pa3nudHbiX (hakTopoB

Ha MOJIO)KECHUE XMMHUYECKOTO PABHOBECHS;
Ne 3. Xumudeckue peakiiu B pacTBOpax
3JIEKTPOIUTOB.

e PacuérHeie 3a1a4u:

— PpAacyEThI MACCHI BEILLIECTBA

WM 00beMa ra30B 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce

WK 00beMY OHOTO U3 YYACTBYIOILIUX

B PEAKLINU BEILIECTB;

— BBIYHMCJIEHHE MAaCCOBOM JIOJIH U
MOJISIPHOW KOHIIEHTPALMK BENIECTBA

B PacTBODE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuuu, €CIU OJHO U3 BEMIECTB TaHO

B BUJIEC PACTBOpPA C ONPEAECIEHHOU
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEILIECTBA

peakiuii HOHHOTO OOMEHa; U3yUYCHHE
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIIM U MOJI0KEHUE
XUMHYECKOTO PABHOBECHSI.
CrnenoBaTh paBuiIaM MoJIb30BaHUS
XMMHUYECKOU MOCYI0U U
71ab60paTOPHBIM 000PYAOBAHUEM.
[IpencraBisaTh pe3ynbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOILIUX peaKLni

¥ JIeNaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTH BEIYHMCIICHUS:

C UCTOJIb30BAHUEM TIOHSATHUS
«MaccoBas J10J1s BEIIeCTBa

B PACTBOpE», a TAKXKE 10 YPaBHEHHSIM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXHUMHUUYECKUE PACUETHI

Hroro no pazgeny

39
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Pa3nen 2. Heopranuyeckasi XumMusi

2.1 | Hemeramsl

31

[TonoxeHne HeMETAILIOB

B [lepronueckoi cucteMe XUMUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3znyecKrue CBOMCTBAa HEMETAJLIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEpE
KHCJIOpPO/Ia, cepbl, hochopa 1 yriepoia).
Bonopon. [Tonydenue, ¢puzndeckue u
XUMUYECKUE CBOMCTBA (pEeaKuu

C M€TaJUIaMU U HEMETAJIJIAMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIEH).
I'mapunel. TonMBHBIE 2JIEMEHTHI.
["anmorensl. Haxoxaenue B nmpupoe,
CHocOoOBI MoNy4YeHus (PU3NYECKue U
XAMHUYECKHE CBOMCTBA.
l'anorenoBogopoasl. Baxueimue
KHUCJIOPO/JICOIEpIKAIIINE COSTUHEHUS
rasioreHoB. JlabopaTopHsbie u
ITPOMBITIICHHBIE CTIOCOOBI MTOTYYCHHSI
rajoreHoB. [ [puMeHeHne rajJjoreHoB U uxX
COCIMHEHUM.

Kucnopon, o3o0H. JJaboparopHbie u
MIPOMBIILJIEHHBIE CITOCOOBI MOTYyUCHUS
KUCI0poJia. PU3NYECKUE U XUMUYECKUE
CBOICTBA KUCJIOPOJa ¥ 030HA; UX
npuMeHeHne. OKCUIbI U IEPOKCUIBI.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH 3TH MOHATHUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJII OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OO0BsACHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJJIOB U
WX COCIMHEHUHN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TTOJIOKEHHUS

B [Iepuonnueckon cucreme
XUMHUYECKUX IJIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, UX BaKHEUIIINX
COCAMHEHUM, TOATBEPKIAsl ITO
OTNMCaHUE TPUMEpaMU YpaBHEHU
COOTBETCTBYIOIINX XUMUYECKHUX
pEaKLUH.

CocTaBisATh ypaBHEHUS
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKImii U peakirii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C TIOMOIIIBIO AJIEKTPOHHOTO OanaHca
Y UOHHBIX YPABHEHUM.
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Cepa. HaxoxaeHue B mpupo/ie, CnocoObl
MOTy4deHUs!, PU3HICCKUE M XUMUYECKHE
cBorictBa. CepoBOAOPOI, CYIb(DHIBIL.
Oxcups cepri(IV) u (VI). Cepaucras u
CepHasi KUCJIOTHI ¥ X COJIH.
Oco0eHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
[Ipumenenune cepsl U €€ COeTMHECHUM.
A3zot. Haxoxaenue B mpupojie, Criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUIECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi U @30THAsI KUCIIOTHI U
ux coiu. OcOOEHHOCTU CBOMCTB a30THOM
KucnoThl. [IpuMeHenue azora u ero
COCTMHEHUI. A30THBIC yI0OPEHHUS.
®ocdop. Haxoxaenue B npupose,
CIIOCOOBI MOTy4YeHUs, GU3NIECKUE U
XuMudeckue cBorctea. @ochuabl u
dochun. Oxcunbl hochopa,
optodocdopHas KHUCIIOTa U €€ COJIH.
Memadhocghopras u nupogpocgoprnasn
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunennii. ochopubie yaoOpeHus.
Yraepoa. Haxoxaenue B mpupoze,
CHOCOObI MOTy4YeHUs, PU3NUEcKue u
XUMUYECKHE CBOMCTBA. OKCH/IBI

XapakTepu3oBaTh BIUSHHE
HEMETAJJIOB M KX COCTMHEHHI

Ha KUBbIE OPTaHU3MBI; OIIMCHIBATh
IPUMEHEHHUE B PA3IMYHBIX 00JaCTIX
MIPAKTUYECKOMN JEATENBbHOCTH
YEJIOBEKa.

[ToaTrBepxaaTh CylIeCTBOBAHUE
TEHETUYECKOMN CBSI3U MEXIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuu.

[IpoBoauTh peakunu,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; paCIO3HABATh
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBoOpax.

HabmtonaTh u onuckiBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIBHO TIAHUPOBATb,
MPOBOJUTH U OMUCKHIBATH
XAMUYECKUN SKCITIEPUMEHT
(JtabopaTopHBIE OTBITHI U
paKkTUIeCcKue paboThi);
NIPEACTABISATH PE3YJILTATHI
XUMHUYECKOTO SKCIIEPUMEHTA
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yraepoaa(Il) u (1V), yronbHas kuciora u
ee conu. [IpumeneHue yriepoa u ero
COECIMHEHUM.

Kpemuwuii. HaxoxaeHnue B npupoje,
CHOCOObI MOTy4YeHHUs, PU3NUECKHe U
XUMHu4eckue cBorctra. Okcua
kpemHusi(I1V), kpemHueBas Kuciora,
cuukatel. [I[puMenenne KpeMHus U ero
coequHeHu. CTekIo, ero Mnoyiy4eHue,
BUIbI CTEKOJL.

JKCrepUMeHTATbHbIE METObI
U3Y4YeHHs BellleCTB U MX NMpeBpalleHHii:
e J/[emoHCTpaIuu:

— 00pasibl HEMETAJIJIOB,

— TOopeHwue cepsl, pocdopa, Keiesa,
MarHus B KHCIIOPO/IE.

e JlaGopaTOpHBIE OIBITHI:

— Ka4yeCTBEHHbBIC PEAKIIUU

Ha HEOPTaHUYECKHUE NOHBI M KATHOH
BOJIOPO/IA;

— TIOJIyYE€HHE U COOMpaHUe ra3os.

e [IpakTrueckue paboThI:

Ne 4. Pemenue SKCIepUMEHTATBHBIX
3ama4 1o TeMe «I amoreHsy;

Ne 5. Penienue skcriepuMeHTanbHbIX
3anay 1o TeMe «Cepa U ee COeTUHEHUS.

B (popMe 3amUCH YpaBHEHUIN
COOTBETCTBYIOIIMX PEAKIIUI U I€TaTh
BBIBO/IbI HA X OCHOBE.

CrienoBats mpaBUiiaM MOJIb30BAHMS
XAMUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYIOBAaHUEM.
[IpoBOOUTH BBIYKCIICHUS

10 YPABHEHUSIM XUMHUYECKUX
peaKuuu.

CamoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO
MO03HABATEJIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTHBHOE y4acTHE

B IPYNIOBOM y4eOHOM 1eATENbHOCTH
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Ne 6. Pemienrie 3kciepruMEHTABHBIX
3aj1a4 1o Teme «A30T u pocdop u ux
COCITMHEHUSD.

e PacuérHble 3anaun:

— BBIYKCIICHUE MACChI BEIIECTBA
i 00beMa ra3oB [0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCe WU
00BbEMY OJTHOTO U3 YYaCTBYIOIIHUX

B PEAKIIMH BEILECTB;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
peaxiuu, eciau OJIHO U3 BEIIECTB UMEET
pUMeECH;

— BBIYMCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, eciau OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpA C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIIECTBA;

— BBIYUCIICEHUE BBIX0/1a TPOAYKTa
peaxkiuu OT TEOPETUUECKU BO3MOXKHOTO

2.2

MeTtajuibl

23

[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XHUMHUYECKUX IJIEMEHTOB.
OcoOEHHOCTH CTPOSHUS JICKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91IeMEeHMOB-MEeMAllO8 8 3eMHOU Kope.

PaCKpBIBaTB CMBICJI U3YYaCMBIX

MOHSATUN (BBIETATH UX XapaKTEPHbIE

HpI/I3HaKI/I) W IIPUMCHSATH OTU ITIOHATHUSA

IIPY ONTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIECTB,
JU1s1 OOBSCHEHUS OT/ICIIbHBIX (PaKTOB
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OO6mme pusznyeckne CBOWCTBA METAJIIOB.
[IpuMeHeHre MeTaIoB B OBITY, IPUPOAE
1 TexHuke. CIutaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN PSAI HAIPSIKEHUN
MeTaioB. O61Me crnocoObl MOTyYeHUs
METaJJIOB: TUAPOMETALTYPTHs,
NUPOMETAILTYPIHsL, JIEKTPOMETAILTY PIHUs.
[ToHATHE O KOPPO3UM METAIIIOB.
CriocoOsl 31Tl OT KOPPO3HHU.

OO611ast XapakTepucTUKa METAIIOB

| A-rpynnsl [lepuoanyueckoii cucTemsl
XUMHYECKHUX JIeMEHTOB. HaTpuii n
KaJIui: ToJTydeHue, U3nIecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTBIX BELIECTB U UX COCTUHEHHM.
OO6m1as XxapakTepuCTUKA METAIIJIOB

Il A-rpynimel [lepuonyeckoi cucteMbl
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbLUil: monydeHue, pu3nieckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEUIECTB U UX COCTUHEHUM.
XKecTtkocTb BOfBI U CIIOCOOBI €€
yCTpaHEHUsI.

AnroMuHUIL: osTydeHue, Gpu3ndeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
MIPOCTOI0 BELIECTBA U €r0 COEIUHEHU.
AM@doTepHbie CBONCTBA OKCHIA U

Y SIBJICHHM.

OOBACHATH 001IIE 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U UX COCJIMHEHUH C yUETOM
CTPOCHUS UX aTOMOB U TIOJIOKEHUS
B [lepunoauueckoi cucreme
XUMUYECKUX IJIEMEHTOB

J. 1. Meneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMUYECKUE CBOMCTBA
METAJJIOB, X BaXKHEHIINX
COCMHEHUMN, TOATBEPKIAs ATO
ONMCaHKE MPUMEpPaMU YPaBHEHU N
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii; NpUMEHEHNE METAJIJIOB

B Pa3IUYHBIX 007IACTIX
MPAKTUYECKOMN JAeSTETbHOCTH
YEJIOBEKA, a TAKYKE UCITOJIb30BAHHUE
WX JIJIS CO3/IaHUsI COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTUH.
OmnuckIBaTh CIIOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3HUH.
PackpsIBaTh CyIIHOCTH
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuii MoCcpeACTBOM COCTABIICHHUS
AJIEKTPOHHOIO OanaHca 3TUX
pEaKIUH.
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TUJIPOKCUIA ATFOMUAHUS,
TUIPOKCOKOMILICKCHI aJTFOMUAHMUSL.
OO611ast xapakTeprucTUKa METAIIIOB
mo6ouyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CUCTEMBI XUMHYECKUX
AJIEMEHTOB.

PuU3NYECKUE U XUMUUYECKUE CBOKCTBA
Xpoma u ero coequHeHud. OKCUubl U
ruapokcuibl xpoma(ll), (1) u (VI).
XpoMartbl ¥ TUXPOMAaThI, UX
OKHCIIUTENIbHBIE CBOMCTBA. [loiryuenue u
PUMEHEHHUE XpOMa.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
Maprasiia v ero coeiuHeHuii. OCHOBHbIE
coenunenus mapraunua (I1), (IV), (V) u
(VII). Ilepmanranar kanus, €ro
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOKCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
ruapokcuabl u conu xxenesa(ll) u (11).
[Tonmy4yeHue U MpUMEHEHUE JKENEe3a U ero
CILJIABOB.

Mens: nonydenue, pundeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE
IIPOCTOT0 BEMIECTBA U €TI0 COCTMHEHUM.
[uHk: nomyuenue, Gusndyeckue u
XUMHYECKUE CBOMCTBA, TPUMEHEHUE

[IpoBoauTh peakuumy,
NOATBEPKIAAIOIIUE XAPAKTEPHbIE
CBOMCTBA N3y4YacMbIX BEILECTB,
pPacno3HaBaTh ONBITHBIM ITYTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpAX.

[IpoBOINTH U ONIUCHIBATH
XUMUYECKUI IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MPaKTUYECKUE PadOThI);
IIPENCTABIATH PE3YIbTaThI
XUMUYECKOT0 IKCIIEPUMEHTA

B (hopme 3amnrcu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIIUI U IeTaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh mpaBujaM MoJIb30BaHUS
XUMHYECKOUN MOCYA0N U
1a00paTOPHBIM 000PYAOBaHUEM.
[IpoBOAUTH BEIYMCIIECHUS

110 YPABHEHHSIM XUMUYECKUX
pEaKIMH.

CamocTosTENBHO INIAHUPOBATH U
OCYUIECTBIISITH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
OPUHUMATh aKTUBHOE y4acTHE

B IPYIIOBON yueOHOU AEATEIbHOCTU
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MIPOCTOTO BEIIECTBA U €r0 COSAUHEHU.
AMdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCUJIA IUHKA, TUIPOKCOKOMILICKCHI
IIUHKA.

JKCrepuMeHTATbHbIE METOAbI
U3Y4YeHMs BellecTB U UX NpeBpalleHuii:
e J/[emoHCTparuu:

— KOJUIEeKIUs «MeTasuibl U CIIIaBbDY;

— B3aMMOJICHCTBUE LIETOYHBIX U
HIEJI0YHO3EMENBHBIX METAJIIOB C BOJION
(BO3MOKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTOpHBIE OIBITHI:

— B3aMMOJICHCTBUE LIETOYHbBIX U
IEJI0YHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB);

— B3aUMOJICHCTBUE THUIPOKCHUJIOB
QITIOMUHUS U [IMHKA C paCTBOPaMHU
KHCJIOT U IISJIOUCH;

— KA4eCTBEHHbIE PEAKIIUH HAa KATUOHBI
METaJlIOB.

e [IpakTrueckue paboThI:

No 7. PenieHue skCriepuMeHTaIbHBIX
3aJ1a4 1o TeMe «MeTaJuibl TJIaBHBIX

MOJITPYTII;
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Ne 8. Pemienne skcrnepuMeHTaIbHbIX
3aJ1a4 110 TeMe «MeTautbl TOOOYHBIX
MOATPYIII.

e Pacuérnrblie 3a1aum:

— BBIYHCJIEHHE MacChl (00beMa,
KOJINYECTBA BELIECTBA) MPOAYKTa
pPEaKILMH, €CJIU OJTHO U3 BEIIECTB JIAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAaCCOBOM JI0JI€W paCTBOPEHHOTO
BEIIIECTBA, WJIM UMEET MPHUMECH;

— BBIYMCJICHHUE MacChl (00BeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €CJIU OJTHO M3 BEIIECTB TaHO
B BHUJIC PAcTBOpa C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BCIIICCTBA,;

— BBIUMCIICHHE BBIX0/1a MPOIYKTa
PEAKILMH OT TEOPETUUYECKH BO3ZMOYKHOTO

Hroro no pazaeny 54

Pasznea 3. XumMus u )KH3Hb

3.1 | Meroasl no3HaHUs 9 Ponp xuMuu B 00ecrie4yeHIN PackprpIBaTh poJib XUMUU B pEIICHUN
B XUMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. SHEPIeTUYCCKUX, CHIPHEBBIX U

XUMUSA U KU3HD

IlonsTue o HAayYHBIX METOJdaX IMMO3HAHUSA

U MCTOAOJIOTHH HAYYHOI'O UCCIICIOBAHM.

HaquLIe IIPUHOWIIBI OpraHu3alin
XUMHUYECKOI'O IIPpOMU3BOACTBA.
HpOMBIIHJIeHHBIe CITOCOOBI IMOJIy4CHUA

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEUECTBA, OMIMCHIBATH OCHOBHBIC
HAIpaBJICHUS Pa3BUTUSI XUMUYECKOI
HAaYK{ ¥ TEXHOJIOTUH.

[TpumensTs mpaBuiia 0€30MacHOTO
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BOKHEUIINX BENIECTB (Ha MpUMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOM
KHUCJIOTHI, MeTaHoJ1a). [[poMbITIIeHHBIE
CIOCOOBI MOJTYYEHHUsI METAJUIOB U
CIJIaBOB. XMMUYECKOE 3arpsI3HCHUE
OKpPY>KAIOILIEH CPEABI U €r0 MOCIEACTBUA.
lIpobnema nepepabomku omxo006 u
no60oYHbIX NPOOYKmMo8. Poib xumun

B 00€CTICUCHUU SHEPTETUYECKON
6e3omnacHocTu. [lpunyunvt « 3enenoti
Xumuuy.

XHMHUS U 300POBBE YETOBEKA.
JlexapctBeHHble cpencTna. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaTtoB. Pojib XuMuu B pa3BUTUH
MEUIMHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
mumy. [Tuniessie no6aBku. Pois xumuu
B 00ecrevYeHny MUIIEeBOM 0€30MMaCHOCTH.
Kocmernueckue u napdromepHsie
cpenctia. beitoBas xumus. [IpaBuna
0€30macHOT0 UCTIOJIb30BAHUS MTPENapaToB
OBITOBOM XMMHH B IIOBCEIHEBHOU KU3HH.
XUMHUs B CTPOUTEINBLCTBE. BaxkHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
6eToH). [Ipon3BoICTBO CTPOUTETHHBIX
MaTepHUaJIOB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaKKe MpaBuia
0€30MacHOro MOBEICHUS B LIEJIAX
cOepekeHus 310POBbs U
OKPY’KaroIEH IPUPOTHOUN CPEIBL;
MOHUMATh OMACHOCTh BO3/ICUCTBUS
Ha KUBBIE OPTaHW3MbI OIIPEICIICHHBIX
BEIIECTB, cMbICH rokazarens 11K,
HOSICHATh HA IPUMEPAX CIOCOOBI
YMEHBILICHUS U IPEAOTBPALLICHUS UX
BpPEIHOTO BO3JCHUCTBUS.
AHaIM3UPOBATh U KPUTUYECKH
OIIEHUBATh HHPOPMAIIUIO, CBI3AHHYIO
C XMMUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYKarOIIEN CPEIbI.

Hcnonb30BaTh NOJyYEHHBIE 3HAHUS U
npenacTaBiieHus o chepax
NEATEIIbHOCTH, CBA3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHIMU,
KaK OCHOBY JIJIs OpUEHTAIIUU

B BBIOOpE CBOEH OymyIei
npoeccCuoHaNbHOM eI TETbHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS I O0BSICHECHUS
Y IPOTHO3UPOBAHUS SIBICHUIA,

62




denepanbHas padboyas nporpamma | Xumust. 10—11 knaccer (yrinyOa€HHBINA YPOBCHB )

XVMHSI B CEIbCKOM XO3SMCTBE. UMEIOIINX €CTECTBEHHOHAYYHYIO
Oprannueckre 1 MUHEpaIbHbIE OpUPOAY, IPOTHO3UPOBAT,
yI00pEeHUs. aHAJIM3UPOBATh U OLIEHUBATH
Heoprannueckue marepuansl C MIO3ULINI IKOJIOTUYECKOU
(KOHCTPYKIIMOHHBIE MaTEpPHAJIbl, KPACKH, | O€30MaCHOCTH MOCIEACTBUSA OBITOBOM
CTEKJI0, KepaMmuKa). Marepuasbl Y IIPOU3BOJICTBEHHOM AESATEIbHOCTH
JUIS1 371EKTpOHUKM. HaHoTEXHONOrMH YeJI0BEKa, CBA3aHHOM

¢ iepepaboTKOi BEIIECTB;
UCIIOJIb30BAaTh MOJyYCHHbIC 3HAHUS
JUTSI TIPUHSTHS TPAMOTHBIX PEIICHUN
po0sIeM B CUTYaIMIX, CBSI3aHHBIX
C XUMHUEH.

[IpuaUMAaTh ygacTue B 00CYKIESHUU
po0JieM XUMHYECKON 1
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3HUITUIO
1o npodJyieMe 1 npeajararh
BO3MOYKHBIC ITyTH €€ PeIIeHUs

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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