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I[TOACHUTEJIBHA A 3AIINCKA

[Iporpamma mo XxumMuu Ha YpOBHE CpeHero obmiero oopazoBanus pa3padoTaHa Ha
ocHoBe ®DenepanbHoro 3akoHa orT 29.12.2012 Ne 273-d3 «O06 obpa3oBaHuu B
Poccuiickori deneparum», TpeOoBaHMII K pe3yJibTaTaM OCBOCHHS (enepanbHOM
oOpa3zoBaTenbHON TporpaMmbl  cpeaHero oo6miero  oo6pazoBanusi(®OIl  COO),
MpeACTaBICHHBIX B DefeparbHOM TOCYAapCTBEHHOM O00pa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenuuu mnpenojaBaHus ydyeOHOro mnpeameTa «XuUMUSD» B
oOpa3oBareibHbIX opranuzanusx Poccuiickoit denepainuu, peaau3yroldx OCHOBHBIC
oOpa3oBareibHBIE MPOTPAMMBI, W OCHOBHBIX MOJOXKEeHHA «CTpaternu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepanun Ha nepuon g0 2025 roma» (Pacmopspxkenue
IIpaButenbcTBa PO oT 29.05. 2015 Ne 996 - p.).

XuMUsl HA YPOBHE YINIyOJIEHHOTO M3YUEHUsI 3aHUMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAYYHOTO 0oOpa3zoBaHus y4ammxca 10—11 kmaccoB. M3yuenue npeamera,
peanuszyeMoe B ycloBUsIX auddepeHunpoBaHHOr0, TPOPUILHOTO 00yUeHUsI, MPU3BAHO
oOecrieuuTh 00111€00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJIS aJIallTalliid UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU B
COIIMyMeE, a TaKXKe JIJISl TIPOJIOJDKEHUS O0yUeHHUS B OpraHU3alUsIX MPOQPECCHOHATBHOTO
00pa3oBaHus, B KOTOPHIX XUMHUS SABJISETCS OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme mo xumuu HazHau€HHE MpeaMeTa «XHUMHS» TMOIydaeT MOAPOOHYIO
MHTEPIPETALNI0 B COOTBETCTBUM C OCHOBomosararomumMu noyoxenuamu GIroc COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, coiepKaHusl, pe3yIbTaTOB 00yueHus: U TpeOOBaHUM
K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SIBJISIFOTCSI CIEAYIOLIUE
BBITIOJTHSIEMbIE MMPOTPAaMMO IO XUMHUU (HYHKITUU:

O nH()OPMAITMOHHO-METOANYECKAsl, peanu3aius KOTOpol obecreuynBaeT
MOJIydYeHUE TIPEJICTABICHUS O ILEsAX, COJCp)KaHUM, OOIel cTpaTeruu OOydeHHs,
BOCIIUTAHUS W PAa3BUTHS OOYUAIOIUXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOro B paMKax
KOHKPETHOTO TTpoduis;

O OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MPeayCMaTPUBAET OINpPEIEICHUE:
NPUHITUIIOB ~ CTPYKTYPUPOBAHUS W  TIOCIEJOBATEIBHOCTA  M3Y4YCHHUS  Y4eOHOTO
Marepuana, KOJIWYECTBEHHBIX M KAYECTBEHHBIX €ro XapakTEePUCTHK; IOAXOJO0B K
(GOpMHUPOBAHUIO COJEPKATETLHON OCHOBBI KOHTPOJISI M OLIGHKA 00pa3oBaTeNbHBIX
JOCTH)KEHUN O0O0y4aloluxcsi B paMKax MTOrOBOWM arrectauud B (OpMeE €IMHOrO
roCyapCTBEHHOIO 3K3aMEHa 110 XUMHH.

[Iporpamma aJig yriryOJIEHHOTO M3YYEHUS! XUMUU:
O YCTaHABJIMBAE€T HMHBApPUAHTHOE IPEAMETHOE COJIEpKaHUE, O00s3aTEeNIbHOE

JUISL U3yYEHUsI B paMKax OTAENbHBIX NMpoduieil, npeaycMaTpUBaeT paclpeesiecHue U
CTPYKTYPHUPOBAHHE €TO IO KJIAaCCaM, OCHOBHBIM COJICPKATEIbHBIM JIMHUAM/pa3iesiaM
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Kypca,
O AT MPUMEPHOE pacIpeIeICHHE Y4eOHOTO0 BpEeMEHH, PEKOMEHTyEMOTO  JIJIst
W3YUYEHUS OTNIETBHBIX TEM;

O peularaeT IOPUMEPHYIO  IOCIE[OBATEIBHOCTh  HM3Y4YEHUs  y4eOHOro
Marepuaia C YY€TOM JIOTHMKM IIOCTPOCHUS Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEAMETHBIX CBSA3EH;

O Ta€T METOAUYECKYI0 MHTEPIPETAIMIO MeJIe U 3ajay U3y4YeHUs MpeaMeTa
Ha YriayOJaEHHOM YypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEIrO
o0miero 00pa3oBaHUs, COAEPKATEIHLHOW XapaKTEPUCTHKU TUIAHUPYEMBIX PEe3yIbTaTOB
OCBOCHMsI OCHOBHOW 0Opa30oBaTeIbHON MporpaMmbl CpelHero oOIero oopa3zoBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), a TaKKEe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUIM O0Yy4arolerocss MO OCBOEHHUIO COJEPKAHMS
npeaMera.

[To BceM Ha3BaHHBIM TMO3HIHSAM B TPOrpaMMe IO XHUMHH TMPETyCMOTpEHa
MIPEEMCTBEHHOCTh ¢ O0yYEeHHEM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUSI.
3a mpepenaMu yCTaHOBIIGHHOW MPOTPaMMON MO XUMUHU 00s3aTENbHON (MHBAPUAHTHOM )
COCTaBJISIIONICH cojepkaHus ydyeOHOro mpeameTa «XHUMHUsS» OCTaETCsl BO3MOXXHOCTh
BbIOOpa €ro BapHATHMBHOM COCTaBISIONICH, KOTOpas JIOJDKHA OINpEAeNiaThcsl B
COOTBETCTBHH C HAMpaBJIEHUEM KOHKPETHOTO PO uIst 00ydeHusI.

B cootBerctBUM ¢ KoHUIENTYaIbHBIMU NOJ0keHUIMH PI'OC COO 0 Ha3HAYECHUU
MpeaMeTOB 0a30BOr0 W yriIyOJIEHHOTO YpoBHEH B cucteme audhepeHIIMPOBAaHHOTO
o0yueHHUs Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHus XUMUsI Ha YPOBHE YIiIyOJIEHHOTO
M3YUYCHHs HAIpPaBIIEH Ha pPEaJM3allii0 MPEEMCTBEHHOCTH C TOCIEAYIOMIMM 3TaloM
MOJYYECHHUS] XUMHUYECKOro 00pa3oBaHMsi B paMKax M3Yy4YEHHUS  CIHEHHAIbHBIX
€CTECTBEHHO-HAYYHBIX M XMMHUYECKUX TUCHUIUIMH B BYy3aX M OpraHU3alUSIX CPEIHEr0
npodeccuoHabHOTO oOpa3zoBaHus. B 3Tol cBs3u wu3ydeHUe mpeaMera «XUMUsDH)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACHIUPEHHE W YIIIyOJICHHE TEOPETHUECKOU U
MPaKTUYECKONM TMOJATOTOBKM OOY4YarOIIMXCs, BBIOPABIIMX ONPEAEAEHHBIA MPOPUIIb
oOy4eHHs, B TOM YHUCJE C TMEPCIEeKTHUBON MOCIEAYIOMIETO MOMYyUYEeHUS XUMUYECKOTO
o0pa3oBaHus B OpraHu3anusx mpodeccuoHanbHOro oOpazoBaHusa. Hapsgy c »Tum, B
ceere Tpeboanuii ®I'OC COO k maHUpyEeMbIM pe3ysibTaTaM OCBOCHUS (eiepaibHON
o0pa3oBaTeIbHON MPOTrpaMMbl CPEAHETO OO0MIeT0 00pa30BaHUS HM3YyYCHHE IPEIMETa
«XuUMHUs» OPUEHTUPOBAHO TAaKXKE Ha pelIeHHe 3a7ad BOCIUTAHUS U COIUAIBHOIO
pa3BUTH 00yYaroOmMXcs, Ha (OPMUPOBAHUE Y HUX OOIICUHTEIICKTYyaIbHBIX YMEHUH,
YMEHHI palioHaIU3aluu yIeOHOro Tpyjaa U OOOOMIEHHBIX CIIOCOOOB JEATEIBHOCTH,
MMEIOUIUX MEXIUCIUIUTMHAPHBIN, HAJIIPEIMETHBINA XapaKkTep.

CocrapnsomumMu - nipeaMera  «XUMHUS» Ha YpOBHE YIIIYOJIEHHOTO W3y4YEeHUS
ABIIAIOTCS  yIUIyON€HHbIEe Kypchl — «Opranmueckas xumus» u  «OOmas
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HeopraHuyeckas xuMmus». [lpu ompenereHuu NOIXOIOB K OTOOPY U CTPYKTYpPHOM
OpraHU3alMy COJACPKAHUS 3TUX KypCOB B MpOrpaMMe MO XMMHH 32 OCHOBY IPHUHSITHI
nosioxkeHuss ®I'OC COO o paznuuusix 6a30BOro M yriiyoJIEHHOTO YPOBHEH HM3y4deHUS
IpeaIMeTa.

OcHoBy coxaepxanusi KypcoB «Opranudeckas xumus» U «OOmas wu
HEOpraHWYecKas XUMHUSD COCTABIISIET COBOKYMHOCTb NMPEAMETHBIX 3HAHUI M yYMEHHI,
OTHOCAIIUXCS K 0a30BOMY YpOBHIO HM3y4eHMsI MpeaMeTa. JTa cucTeMa 3HaHUU
MOJIy4aeT ONPEJEIEHHOE TEOPETUYECKOE JOMOJHEHHE, IO3BOJIAIOIIEE OCO3HAHHO
OCBOUTBH CYIIECTBEHHO OoJblMii 00bEM (akTomOorMueckoro marepuana. Tak, Ha
yriayOa€HHOM YpPOBHE HM3Y4EHHMs MpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAYUTEIHHOIO
yBEIUYEeHUs] 00bEMA 3HAHUNA O XMMUYECKHX 3JIEMEHTaX M CBOMCTBAaX MX COEIUHEHHM
HAa OCHOBE pACIIUPEHUS M YIIIyOJIeHHs] TMPEACTABICHUM O CTPOCHUM BEIECTBa,
XUMHUYECKON CBA3M U 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKUUH, pacCMaTPUBAEMBIX C
TOYKU 3PEHUS] XUMUYECKON KMHETUKH U TEPMOJMHAMUKH. M3yueHne nepuoandeckoro
3akoHa u Ilepuoanyeckoil cHUCTeMbl XHUMHUYECKHMX DJIEMEHTOB Oa3zupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHUX MPEACTABICHUSIX O CTPOCHUU aToMa.
XuUMHUYECKas CBSI3b OOBSICHSAETCA C TOYKHM 3PEHUSI SHEPreTHUYECKUX U3MEHEHHM mpu eé
o0pa30BaHUU U Pa3pyIICHUH, a TaKKE€ C TOYKU 3PEHUS MEXaHU3MOB €€ 00pa3oBaHMUS.
W3ydyeHne TUMOB peaknuii [OMONHSIETCS (OPMUPOBAHHMEM MPEACTaBICHUNH 00
ANEKTPOXUMHUYECKUX MpOLEccax M JJIEKTPOJN3E PacIylaBOB M PACTBOPOB BelIECTB. B
Kypc€ OpraHh4ecKOM XHMHHM IIPM PAacCMOTPEHHUH PEAKUUMOHHOW CHOCOOHOCTH
COCJIMHEHUN ynemnseTcs 0co00e BHUMAHHE BOIpocaM 00 3JIEKTPOHHBIX 3(dekTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3Max peaKkiuil.

Ocoboe 3HaueHue MMEET TO, YTO Ha COJECP)KaHHE KYpCOB XUMHUU YIIyOJIEHHOTO
YPOBHSI M3y4Y€HUS Ui KJIacCOB OINpeAenaEHHOro mpoduis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIedl cucremMe MNpeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSIHUE CMEXHbBIE MpeIMeThl. Tak, HampuMmep, B COACPKaHUMU IpeaMeTa
JUISL KJIACCOB XUMHUKO-(U3UYECKOro Tpoduias Oo0dbIIOe 3HAUYeHUE OyAyT HUMETh
AJIIEMEHTHI YyueOHOro MaTepuaia o oomied xumuu. [Ipu nzydeHun npeamera B JaHHOM
Cllyyae akleHT OyJeT c/ejlaH Ha OOIIHOCTh METOJOB MO3HAaHUS, OOIMIHOCTh 3aKOHOB U
TEOpUl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKYJIsIpHAst TEOPUS B
¢u3MKe), 3aKOHbI COXpPAaHEHUsI MacChl M DSHEPIHM, 3aKOHbl TEPMOJAMHAMUKH,
ANEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUH BEILECTB U JPYTOE.

B T0 ke Bpems B conepikaHWUU MpeAMETa JJIsl KIACCOB XUMHUKO-OHOIOTHUECKOTO
npoduiis OoNbIIKUKA yAENbHBIA BeC Oy/leT UMETh OpraHuyeckas Xxumus. B aTom ciydae
MPEJOCTABIsAECTCd  BO3MOXKHOCTh i Oojiee  OOCTOSITENIBHOTO  PacCMOTPEHHUS
XUMHUYECKON OpraHu3alii KIETKH KaK OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOM
BXOJIAT, K MPHUMEPY, TAKHE CTPYKTYPHBIC KOMIIOHCHTHI, KaK JIMITH b, OCJIKH, YTJICBOIHI,
HYKJIEMHOBBIE KHUCIOTHI M Jpyrue. [Ipm 3ToM 3HaHUS O cocTaBe W CBOMCTBax
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MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIy>XKaT OCHOBOW IS
W3YUYEHUS CYIIHOCTH TIPOIIECCOB (DOTOCUHTE3A, IBIXaHUS, TTUIIICBAPCHHS.

B nmanme QopmupoBaHUST OCHOB HAy4HOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB MO3HAHUS M OMNbITa NMPAKTHYECKOTO MPUMEHEHUs Hay4YHBIX
3HAHUU H3ydYeHHUE TMpeaMeTra «XHUMHUsS» Ha YrIyOJ€HHOM YpPOBHE OCHOBAaHO  Ha
MEXITPEIMETHBIX CBSA3SX C YUCOHBIMU MPEIMETAMH, BXOISIIUMH B COCTaB MPEIMETHBIX
obnacreit «EcTecTBeHHO-HayuHBIE MpeaMeTb», «MaremaTuka U HHPOpPMATHKA» U
«PyCCKUH SI3BIK U JINTEPATYPA.

[Ipu u3ydenuun yueOHOro npeamera « XuMus» Ha YriayOJIEHHOM YPOBHE TaKXkKe, KaK
Ha YPOBHE OCHOBHOTO U CPEJIHEro 00I1ero oopazoBaHus (Ha 6a30BOM YpOBHE), 3ajiauei
MEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (OPMUpPOBaHME OCHOB HAYKH XUMHUU KakK
00JJaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUS, MPAKTUYECKOM JAESITeIbHOCTH YeNOBEKa W
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. Perienue 3Toi 3a1aun Ha yriIryOJIEHHOM
YPOBHE M3YUYEHHUSI IPEIMETA IPEANOIIAracT PEATN3AMIO TAKUX LIENEH, KaK:

O dbopMHpOBaHUE TPEACTABICHUN: O MaTepuaJbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX W TO3HABAEMOCTH SBJIECHHUM MNPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ BeAylled pojdu B OOECIEUCHUHM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEYECTBA: B PEIICHUU MPOOJIeM 3KOJIOTHYECKOM, PHEPreTUYeCKO M MHUIIEBOU
0e30mMacHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JaHUM HOBBIX MAaTEPUAIOB, HOBBIX
HMCTOYHUKOB JHEPTrUU, B OOECHEUYEHHH PAlMOHAIBHOTO NPHUPOAOINOIb30BAHUS, B
dbopMHpOBaHUM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEJIOBEKA, a TAK)KE IKOJIOTUUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOJIHOM CPEJIE;

O OCBOCHME CHCTE€MBbl 3HAHHMM, JICKAIMX B OCHOBE XHMHYECKOHU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHUpA: (QyHIaMEHTAIbHBIX MOHSITHH,
3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUNA O CTPOCHUU BEIIECTBA Ha
pa3sHbBIX YPOBHSAX — AaTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYJISAPHOM, O
TEPMOJUHAMUYECKUX W KHUHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX
peakiuii, 0 XUMHYECKOM PAaBHOBECHH, PACTBOPAX M JHUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX ITPUHIUANAX XUMUYECKOTO MPOU3BOICTBA;

O (dbopMupoBaHue y oOyuaromxcs OCO3HAaHHOI'0 [IOHUMAaHMU
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUYECKUX 3HAHUU /1711 OOBSCHEHHUS KIIIOUEBBIX HEH
U npoOJeM COBPEMEHHOM XHUMHH, JUIsi OOBACHEHUS U TNPOTHO3ZUPOBAHUS SIBICHUH,
MMEIOIIUX  €CTECTBEHHO-HAYyYHYI0 [PUPOJY; TIPaMOTHOTO pEIIeHHs Ipoolsem,
CBSI3aHHBIX C XMMUEH, IPOrHO3UPOBAHMS, AHAJIM3a U OLICHKHU C MTO3UIIMI 3KOJIOTHYECKON
0€30IacHOCTH TOCJIEACTBUI OBITOBOM M MPOM3BOACTBEHHOMN JAESITEIbHOCTH YeNIOBEKa,
CBA3aHHOM  C XUMHUYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM M IepepadoTKON
BEILECTB;
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O yriyOJieHne TPeICTaBIeHn O HAyYHBIX METOJaX MO3HAHUS, HEOOXOUMBIX
JUIsT TpUOOpETEeHUs] YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB M OOBICHEHUS
XUMUYECKUX SIBIICHHUI, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOU NESITEIBHOCTH U
IIOBCEIHEBHOM KU3HU.

B mmane peannzanuM NEepBOOYEPEIHBIX BOCHUTATEIBHBIX M  PAa3BHBAIOIINX
(GyHKIIUNA 1EJOCTHOM CHCTEMBI CpeIHEro oO0mero oO0pa3oBaHMs MOpPU U3YUYCHUU
npeaMera «XUMHs» Ha YrIIyOJIEHHOM ypOBHE OCOOYI0 aKTyaJlbHOCTh MPUOOpETaIoT
TaKue LEeU U 33/1a4d, KaK:

O BOCIIUTAaHUE YOEKAEHHOCTH B T[O3HABAEMOCTH SBJICHUA TPHUPOIBI,
YBOKEHUSI K TIPOILIECCY TBOpPYECTBA B O0O0JIACTH TEOPETUYECKUX U MPUKIATHBIX
UCCIIEIOBaHUM B XUMHUHU, (OPMHPOBAHUE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;

O pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJII0O M CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUYECKUX
IICHHOCTEM;

O pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPUYECKHX
crioco0HOCTeW oOyuaromuxcs, (OpMUPOBAHWE y HUX CO3HATEIHHOTO OTHOIICHUS K
caM000pa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHMIO KaK yCIOBUIO YCIENTHOU
npodeCCUOHAIBHOW U OOIIECTBEHHOUN AESATEILHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

O (GbopMHpOBaHHE YMEHHMI M HABBIKOB Pa3yMHOI'O MPUPOIOINOJIb30BAHUS,
pa3BUTUE HKOJIOTMUECKON KyJbTYpbl, IPUOOPETEHHE OIbITa OOIIECTBEHHO-TOJIE3HON
DKOJIOTHYECKOM AEATEIBbHOCTH.

O ITpu cocraBiaeHun pabodell mporpammbl  OBUIO VYTEHO OOODPYIOBAHUE
IlenTpa 00pa3oBaHUs €CTECTBEHHO-HAYYHOUN HAIpaBiIeHHOCTH « Touka pocray  IUId

€T0 UCIOJIb30BAHUS BO BPEMSI ITPOBEICHUS JTAOOPATOPHBIX M MPAKTHYECKUX padoT, a TakK
e I TOCTHXKEHUS TUTAaHUPYEMBIX MPEAMETHBIX pe3ynbTatoB. Ludposas naboparopust
no xumuu. Komrekranus: natauk pH ¢ quanazonom m3MepeHus He yxe yem oT 0 10
14 pH, matuyuk Temmeparypsl ; JATYUK DJICKTPOIPOBOJUMOCTH. AKcecyaphl: KaOelb
USB coenuHuTENbHBIN, 3apsiiHOe ycTpoiicTBo ¢ kadernem miniUSB, USB Anamntep
Bluetooth 4.1Low Enerqy.

O HoyTtOyk(1 mtyxa).

O M®YV (nipuntep, ckanep, konup)(1 mr.)

OO1miee 9nciio 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUS XMMUU Ha YriyOJIeHHOM
ypoBHe, — 204 yacoB: B 10 kmacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102

yaca (3 yaca B HEJIeII0).
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COILEPKXAHUE OBYYEHUA:

10 KNTACC Teopernieckne OCHOBbI OPraHUYeCKOl XUMHHU
[IpeameT u 3HaYEeHHE OPraHUYECKOW XWMHH, TPEICTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCIMHECHUU.

DJEeKTPOHHOE CTPOEHUE aTOMa yIJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BajieHTHBIE BO3MOXKHOCTH aTtoMma yriepoja. XUMHUYEecKas CBs3b B OPraHMYECKUX
COeMHEHUsSX. Tumel rUOpUAM3AIMU ATOMHBIX oOpOuTaneil yriepoxa. MexaHU3MBI
o0pa3oBaHMsI KOBAJIEHTHOW CBS3M (OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIN). Tumbl
MepeKphIBAHUSI aTOMHBIX OpOUTaliel, 6- U T-cBsi3u. OjuHapHas, JBOWHAS W TpOiHas
cBs3b. CriocoObl pa3pbiBa CBSI3€M B MOJEKyJax opraHu4Yeckux BemiectB. [lonstue o
CBOOOJIHOM pajiikaie, Hykjaeopuie u eKTpoduIe.

Teopust cTpoeHus opraHndeckux coeauHenuii A.M. ByTtiiepoBa U COBpeMEHHbIE
MPEACTABICHUS. O CTPYKTYpE€ MOJIEKYJl. 3HAYE€HUE TEOPUU CTPOEHUS OPraHMYECKHUX
coenvHeHU. MonekyasipHble U CTPYKTypHble (opmyibl. CTpyKTypHBIE (HOPMYIIBI
pa3IMUHBIX BUJOB: pa3BEpPHYyTas, COKpauiéHHas, ckeneTHas. WM3omepus. Bumsl
U30MEpPUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKTHl B MOJEKyJax
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEPHBIN A (DEKTHI).

[IpeacraBnenre o kiaccupuKalMu opraHudyeckux BemecTB. [loHsATue 0
dbyukmoHansHON Tpymme. ['omomorus. I'omonormueckue psapl. CucremMaTHdecKas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) wu TpuBHaibHBIE Ha3BaHUs
OTZIEJIbHBIX MTPEACTABUTEIICH.

Ocobennoctu U KJaccupukanus OpraHUYeCcKuX peaKLui.
OKHUCIUTENPHOBOCCTAHOBUTENIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

JKCNePpUMEHTAIbHbIE METObI N3yUYeHHs BelIeCTB U UX MpeBpanieHuii

O3nakomiieHHE C OOpa3laMyd OPraHWYeCKHX BEIIECTB M MaTepuajaMud Ha HUX
OCHOBE, ONBITHl 10 TIPEBPANIEHUIO OPTaHWYECKUX BEIIECTB TPU HArpeBaHUU
(nnaBneHue, OOyTIMBAaHME W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYII
OpPraHUYECKUX BEIICCTB.

YraeBoaopoasl

Ankanbl. ['omonoruueckuii psij ankaHoB, oOmias ¢opmysa, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHoB, SP°-
rudbpuan3aus aTOMHBIX OpOuTaliel yriepoja, G-CBsi3b. Kougopmepwvl. duznueckue
CBOWCTBA AJIKAHOB.

1 Kypcusom B TaHHOM TEKCTE BBIICICHBI 3JIECMEHTBI COJICPKAHUS y4eOHOrO MaTepHraia, KOTOPbIC U3y4aloTcsl B
03HAaKOMUTEIHFHOM TIIaHE U HE BKIIIOUAIOTCA B COCTaB MPEeIMETHBIX pe3ynbTaTtoB ocBoenus OOIT COO.
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XYUMHUUYECKHE CBOMCTBA aJKAaHOB: peakUUd 3aMElIeHHs, HW30MEepHU3alluu,
JNETUAPUPOBAHMS, LUKIW3AIMK, NUPOJIU3a, KPEKUHIa, ropeHus. l[Ipeocmasgnenue o
MexaHuzme peakyuti paouKaibHO20 3AMeUjeHUs.

Haxosxnenue B mpupojie. CriocoObl MOTyYeHUs U TPUMEHEHUE aTKaHOB.

Huknoankanpl. OOmast Qopmyna, HOMeHKIarypa U wuzomepusa. OcoOeHHOCTH
CTPOCHHUS M XMUMHYECKMX CBOWMCTB MajbIX (IIMKJIONPONAH, ITUKIOOYyTaH) U OOBIYHBIX
(IIMKJIOTIEHTAH, IUKIJIOTeKCaH) HUKIoadkaHoB. CHOCOObI TMOJIy4YeHHS M NPUMEHEHUE
IIMKJI0AJIKAHOB.

Ankenbl. ['oMonorumdeckuii psiig  ajkeHoB, oOmas Gopmysia, HOMEHKIATYpa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] AIKEHOB, SP>-THOpHIM3ALMs
aTOMHBIX OopOuTaneil yriaepoaa, o- u m-cBsi3u. CTpyKTypHas U reomerpuyeckas (Iuc-
TpaHc-) uzomepusi. Ousnueckue CBOKWCTBA AJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOCINHEHHUS, 3aMEIICHUS B O-TIOJIOKEHUE TPU JBOWHOM CBA3HU, MOJIUMEPU3ALUU U
okucienus. [Ipeocmasnenue o mexanusme peaxkyuu 21eKmpoduibHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiud Ha JBOHWHYIO CBs3b. CHoCOOBI
MOJYyYEHUS] U TPUMEHEHNUE AIIKEHOB.

Ankaauensl. Krnaccudukanus ankagueHoB (CONpsDKEHHBIE, H30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U XUMUYECKHX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. llonmumepuzanus coONpsKEHHBIX
aueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE KA JUEHOB.

AnkuHbl. ['oMonoruueckuil psj ajJkuHOB, oOmas ¢opmylsia, HOMEHKIAaTypa W
M30MEpPHS. DIJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKHWHOB,  SP-
ruOpuau3anus aToOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOWCTBA AJKUHOB.
XUMUYECKUE CBOMCTBA: pPEAKUMU MPUCOETUHEHHS, NUMEPU3ALNU U TPUMEPHU3ALINH,
okucieHns. KucnoTrHele CBOWCTBA AJIKMHOB, MMEKOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakiud Ha TPOHHYIO CBs3b. CHOCOOBI MONy4YEHUSI UM NPUMEHEHHE
AJIKUHOB.

ApomaTtrueckue yriieBoJopoisl (apeHbl). 'oMonorudeckuilt psj apeHoB, oOmias
dbopMyia, HOMEHKJIaTypa U HU30MEpUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI ~ OeH3ona. [Ilpasuno  apomamuunocmu,  HApUMepbl  APOMAMUYECKUX
coedunenuu. PU3NYECKUe CBOWCTBA apeHOB. XMMHYECKHE CBOMCTBa O€H30Ja U €ro
TOMOJIOTOB: PEAKIUHU 3aMEIIEHUsI B OEH30JIbHOM KOJIbLE U YIJIEBOJOPOIHOM paJUKale,
peakiuuu TPUCOCAUHEHHS, OKHUCIEHHE TOMOJOroB OeHzona. [Ipeocmasnenue o
Mexanuzme — peakyuti  anekmpoguivHoco  3amewenus.  IlpencraBnenume 00
OpUEHTHUPYIOIIEM JEHCTBUU 3aMecTUTeNell B OCEH30JIbHOM KOJbIE Ha MpUMEpe
ATKUJIBHBIX PaJIMKaIoB, KapOOKCUILHOM, THIPOKCUIBHOW, aMUHO- M HHUTPOTPYIIIHI,
aTOMOB TajoreHoB. OCOOEHHOCTM XUMHYECKHX CBOMCTB crtupoia. [lonumepuszanus
ctupoia. CnocoObl MOTyYEHN U MPUMEHEHUE apOMATUYECKHUX YTIIEBOAOPOIOB.
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[Ipuponnsiii ra3. IlomyTHeie HedTsHbIe ra3bl. HedTh m €€ mpoucxoxiaeHue.
Kamennsiii yroms u mpoayktel ero mepepabotku. CrocoObl mepepaboTku HedTH:
MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTATUTUUECKUH ), pu()OPMUHT, TUPOIIU3.
[IponykThl nepepaboTKu HEPTH, UX IPUMEHEHKE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXKIY Pa3TUYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TAJOrEHIPOU3BOJIHBIX  YIJIEBOAOPOAOB.  Peaknuun
3aMEILECHUS rajJoreHa Ha TUAPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNN) .
JlelicTBUE€ Ha TaJOTCHNPOU3BOAHBIE BOJHOTO M CIOMPTOBOIO PAcTBOpa IIEIOYM.
B3aumopencTBue AurajgoreHajlkaHOB C MarHMeM W UHUHKOM. [lowamue 0
MemanioopeaHuieckKux COEOUHEHUSIX. Hcnonb3oBaHue rajJoreHIIPOU3BOIHBIX
YTJIEBOJOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

JKcnepruMeHTAIbHbIE METO/IbI M3YUYeHHs BelleCTB U UX NpeBpalieHn i

N3ydenune Gpu3nyeckux CBOUCTB YIiI€BOJOPOJOB (PACTBOPUMOCTE), KAU€CTBEHHBIX
peakuuii yrieBoJ0pOI0B Pa3IuvHbIX Ki1accoB (0OeciBeurnBaHUE OPOMHOM WM MOTHOM
BOJIbI, pPacTBOpa IMEpMaHTaHaTa Kajus, B3aWMOJICHCTBHE alleTWIEHA C aMMHUAYHBIM
pacTtBopoM okcuaa cepedpa(l)), kauecTBeHHOE 0OHApPYKEHHE Yriepoja U BoAopoJa B
OPraHMYECKUX BEIIEeCTBaX, TMOJyYCHHE OTWICHA W W3Y4YCHHE €ero CBOWCTB,
o3HakomisieHue ¢ kosuekmmsmu «Hedte» u «Yromb», ¢ oOpasiamu IacTMace,
Kay4yKOB U PE3UHBI, MOJICTTUPOBAHKUE MOJIEKYJI YTIIEBOJIOPO/IOB U TAJIOT€HIIPOU3BOIHBIX
YTIEBOIOPOOB.

Kucnopoacoaepxamme opranuyeckue coeJUHECHUS

[Ipenenbubie ogHOATOMHBIE cIUPTHI. CTpoeHKE MOJIeKYJl (Ha MpUMEPEe METaHoJa U
staHona). ['omonmormueckmii psa, obmas ¢dopmyiia, W30MEpHsi, HOMEHKIATypa W
kiaccudukanusa. Pu3nUecKue CBOMCTBA MPEACNbHBIX OJHOATOMHBIX  CIIUPTOB.
BonopoaHbie CBsi3M MEXIy MOJIEKYJIAMU CIHAPTOB. XUMHUUYECKHE CBOMCTBA: PEaKLUU
3aMEIleHUs], JAeruapaTalii, OKUCJIEHUS, B3aUMOJACHCTBUE C OpPraHUYECKUMU H
HEOPraHUYECKUMHU KuciaoTamMu. KauecTBeHHas peakiuss Ha OJHOATOMHBIE CHUPTBHIL.
JleiicTBue 3TaHONa W MeETaHOJAa Ha opraHu3M uenoBeka. CrocoObl MONMy4YeHUs MU
IPUMEHEHUE OJIHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upnl, HOMEHKIaTypa U uzoMmepus. OCoOOEHHOCTH (UUYECKUX U
XUMHAYECKUX CBOMCTB.

MHOroaToMHbl€ CHHUPTHI — OJTWIECHIVIMKOJIb W TINIMLEepuH. Dusnyeckue u
XUMHUYECKHUE CBOMCTBA: pPEAKIMU 3aMEILECHUS, B3aMMOJCHCTBUE C OPraHUYECKUMH U
HEOPTraHWYECKMMH KHUCJIOTaMHU, KayeCTBEHHAs pEaklMs Ha MHOIOATOMHBIE CIUPTHI.
IIpeocmasnenue o mexanusme peakyuii HyK1eo@uivbHo20 3amewjenus. JIeicTBUEe Ha
opranusm uenoBeka. CriocoObl Moy4eHHsl U IPUMEHEHHE MHOTOATOMHBIX CIIMPTOB.

@®enon. CrpoeHne MOJIEKYNBl, B3aUMHOE BIWSAHUE THAPOKCOTPYIIBI U
06eH30JbHOTO spa. dusnyeckue cpoiicTBa Gpenona. OcoOEHHOCTH XUMUYECKUX CBOMCTB
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¢denomna. KauectBeHHsle peakuuu Ha ¢eHon. TokcuyHocTh (enona. CrnocoObl
MoJIy4eHus: U puMeHeHue GeHona. enondopmanbaeruaHas cMoIa.

KapOoHunbHble COEAMHEHUS — aJbJCTUIIBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUIIbHOM rpymnmbl. ['oMoJlorHYecKre psiAbl albJIETHAOB W KETOHOB, 0O0IIas
dbopmyia, n3oMepus 1 HOMEHKJIaTypa. DU3nuecKkrue CBONCTBA albJACTHIOB U KETOHOB.
XWUMUYECKHE CBOMCTBA aJIbJIETUJIOB W  KETOHOB: PEAKUUH MNPUCOCIUHEHUS.
llpeocmasnenue o mexanuzme peakyuii HyKieo@uibHo2o npucoeourerus. OKHUCIEHUE
aNbJICTUIOB, KAUYEeCTBEHHbIE peakiuu Ha ajupierujpl. CrnocoObl TONy4YeHHS U
MIPUMEHEHUE aIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TMpejelibHbIe KapOOHOBbIE KHCIOTh. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. 30Mepus 1 HOMEHKIIaTypa. Pu3nyeckre cBolcTBa

OJIHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSA3M MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHUMHYECKHME CBOMCTBA: KHUCIOTHBIE CBOWCTBA,
peakuusi 3TepuUKalMK, pEaKIUHM C YYaCTHEM YIJIEBOAOPOJHOTO paJuKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHON KHUCIOTHI. [IoHSATHE O MPOU3BOIHBIX KapOOHOBBIX
KHUCJIOT — CJIOXHBIX 3(pupax, ameuopuoax, 2anoceHaHsuopuoax, amuoax, HUmpuiax.
Mmuoroo6pa3zue KapOOHOBBIX KHCJIOT. (OCOOEHHOCTH CBONCTB HEMNpENEIbHBIX M
apoOMaTHYECKUX KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHCIOT, TUAPOKCUKApOOHOBBIX
kucnoT. [IpencraBurenyu BhICIIMX KapOOHOBBIX KUCIIOT: CT€APUHOBAs, MAJIbMUTHHOBAS,
OJIEUHOBASI, JIUHONEB8As, TUHONEH08as KUCAOThL. CrocoObl MONydeHHs] U MPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxnble 3¢upsl. ['omonormyeckuii psin, obmas Gopmyna, wuzoMmepus u
HOMEHKNaTypa. OU3NYeCcKre 1 XUMUYECKUE CBOWCTBA: TUAPOJIN3 B KUCION U MIETOYHON
cpene.

XKupel. CtpoeHue, pu3HUecKMe M XHMHUYECKHE CBOMCTBA >KMpPOB: THAPOJIH3 B
KUCION W 1menodHor cpene. OCOOEHHOCTH CBOMCTB SKHPOB, COJEPIKAIIUX OCTaTKU
HEIPEAENbHBIX )KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpI1a Kak coJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOfollee aeicTeue. [louamue o
cunmemuyeckux morouux cpeocmeax (CMC).

O6mas xapakrepuctuka yrieBoaoB. Knaccudukanus yrneBogoB (MOHO-, 1U- U
nonucaxapuabl). MoHocaxapuabl:  TJI0Ko3a, (pyKTo3a, earakmosa, pubosa,
oesokcupuboza. PuU3NUEeCKUE CBONCTBA M HaxOXkJAeHHEe B mpupoje. DOTOCHUHTE3.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOJIEK)nbl
enoxo3vl, npoekyuu Xeyopca, o- u [-anomepwl 2n10K03bl. XUMUYECKHE CBOMCTBA
TJIFOKO3bI: PEAaKIMU C y4acTUEeM CIHUPTOBBIX W aJbJACTUIHON TpyMI, CIUPTOBOE H
MOJIOYHOKHCIOE  Opoxkenue.  [IpumeHeHume  TIIOKO3bI, €€  3HAYCHHWE B
KU3ZHENIEATETbHOCTH opraHu3ma. Jlucaxapuipl: caxapo3a, MallbTO3a U JaKmo3d.
BoccranaBnuBaroiiye 1 HEBOCCTaHABIMBAIOIIKNE JUcCaxapuabl. [ UIpOIN3 1HcaxapuioB.
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Haxoxnenne B mpupojge u mnpuMeHeHwe. llommcaxapuapl: Kpaxman, TIWKOTCH U
nemwtnono3a.  CTpoeHHe MakpOMOJEKYyJ Kpaxmaya, TJIMKOTeHa ¢ IEJUTIOJIO3HI.
®dwu3uveckre CBOWCTBA Kpaxmalla M IEJUTIOJIO3bl. XHMMHUYECKHE CBOHCTBA Kpaxmana:
THIPOJIN3, KAYECTBEHHAs PEaKIUs C HOJOM. XUMHUYECKHE CBOWCTBA IIEIUTIOJIO3BI:
THIIPOJIN3, TOodydeHue 3(pupoB 1emtrono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

JKCNepUMeHTATbHbIC METO/IbI M3YUYEeHHUSI BelleCTB M UX NpeBpalieHn i

PacTBOpUMOCTB pPa3IMYHBIX CIUPTOB B BOJE, B3aUMOJCICTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHpPTAa B aIbJETU] Ha pacKaJEéHHOM MEIHOM HpPOBOJIOKE,
OKHCJICHHE OTWJIOBOTO CIHpPTa JUXPOMAaTOM Kaliug (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAayeCTBEHHbIE pPEAKUMHW Ha alpleruabl (C  THIPOKCUIOM
muammuHcepeopa(l) u rugpokcuaom meau(ll)), peakuus rauuepuHa ¢ THIPOKCUIAOM
Menu(ll), xumudeckue CBOIICTBA pacTBOpa YKCYCHOM KHUCIOThI, B3aWMMOJEHCTBUE
pactBopa mtoko3bl ¢ ruapokcuaom menu(ll), B3aummopeiicTBue kpaxmana ¢ HOIOM,
pelIeHHe IKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «Crnuptel U ¢Genoinby, «KapOboHoBbIE
KHUCIIOTBL. ClloXKHBIE 3(DUPBD).

A30Tcoep:Kalye OprannvecKue coeIuHeHust

AMHUHBI — OpraHMYecKue IPOM3BOJIHBIE aMMHaka. Kiaccudukanus amMuHOB:
anupaTHIeCKUe U apOMaTHYCCKHE; MEPBUYHBIC, BTOPUYHBIC M TpeTHUHbIe. CTpOCHHUE
MOJIeKyJ, ofOmas dopmyna, HU30MEpHUsi, HOMEHKIAarypa U (U3UYECKHE CBOMCTBA.
XUMUYECKOe CBOMCTBA alM(paTUUECKUX aMUHOB: OCHOBHBIE CBOICTBA, aIKUJIMPOBAHMUE,
B3aKMMO/ICHCTBUE MTEPBUYHBIX aMUHOB C a30TUCTOM KHUCIOTOM. COJIM alTKHUJIaMMOHMSL.

AHWINH — TIPEJICTaBUTEIb aMUHOB apoMaTudeckoro psaa. CTpoeHHe aHWIMHA.
B3aumHoe BiusiHUE Tpynn aTOMOB B MoOJeKyJie aHuwiInHA. OCOOCHHOCTH XUMHUYECKHUX
cBOMCcTB aHuiauHa. KauyecTBeHHBIC peakmuu Ha aHWIMH. CHocoOBbl IOJIYYCHHS U
npuMeHeHue anudarnueckux aMmuHoB. [lomyyeHue aHuIMHa U3 HUTPOoOEH301a.

AmuHokucnotel. Homenknarypa u uzomepus. OTaenbHbIE TPEACTABUTENNA  O-
AMUHOKHCJIOT: TJIUIIUH, aJaHUuH, (QeHUNANaHUH, CepUut, 2IymamMuHo8as KUCIOMd, JTU3UH,
yucmeun. Onmuuecxas uzomepus amunoxuciom. D- u L-amunoxkucromor. ®uznueckue
CBOIMCTBA aMHUHOKHCIOT. XHWMHYECKHE CBOWCTBA AMMHOKHCIOT KakK aM(pOTEpHBIX
OpraHUYeCKUX COCIMHECHHUH, peakIys IOJIMKOHSHCAIMH, O0pa30BaHUE TEHTHIHON
CBs3M. bruojornyeckoe 3HaueHHEe aMUHOKUCIIOT. CHHTE3 U TUIPOJIU3 TENTH/IOB.

benku kak mnpupoaHbie mnoJuMeEpbl. llepBuYHAsg, BTOpPUYHAS W TPETUUYHAS
CTpyKTypa OenkoB. XWUMHYECKHE CBOMCTBA OENKOB: THAPOJIH3, JICHATypAaIHs,
KaueCTBEHHBIE PEAKIIMU Ha OCJIKHU.

Ionuamue 00 aA30mcooepicauux 2emepoYUKIULECKUX COCOUHECHUSIX.
Tupumuounoswvie u nypurnosvie ocnosanus. Hykieunogvle Kuciomol: cocmas, cmpoenue

u buonocuveckas POJlb.
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JKcNepuMeHTATbHbIE METOAbI U3YYEeHHUS BelleCTB M UX NMpeBpalleHuil

PactBopenue OenkoB B Boje, JAeHATypanus OEJIKOB MPH HArpEeBaHWUM, I[BETHHIC
peakiuu Ha OeJIKH, pelIeHHe HKCIIEPUMEHTANIBHBIX 331a4 TI0 TeMaM «A30TCoepIKaliue
OpraHUYEeCKUEe COCTUHEHUS» U «Pacrno3HaBaHne OPraHUYECKUX COCTUHEHUIN.

BricokoMoJieKyJIsIpHbIE COeIUHEHUS

OCHOBHBIE TOHATUS XUMHHM BBICOKOMOJEKYJSIPHBIX COEIMHEHUH: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPU3ALMU, CPEOHSAsI MOJIEKYJSpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJSIDHBIX  COCIMHEHUH —
NOJIMMEpH3alUsl WU MOJUKOHACHcCAuusd. [Ipedcmaeénenue o cmepeopezyisapHocmu u
HAOMONEKYAAPHOU CMPYKMype NOIUMeEpPOs, 3A8UCUMOCTb CEOUCME NOIUMEPO8 Om UX
MONEKYIAPHO20 U HAOMONEKYAAPHO20 CIMPOEHUSL.

[Tonumepuble  Marepuansl.  Ilmactmaccel  (MONMMATUIIEH,  MOJHUIIPONUIIEH,
MOJINBUHWIXJIOPU, HOJINCTUPOII, NOJINMETHJIMETAKPHJIAT, MOJIMKapOOHATHI,
HoJM3TUIIEHTepedTasIaT). Y TUIN3aMs U epepadoTKa IIacTHKA.

DnacToMepbl: HAaTypajbHBIM KaydyK, CHUHTETHYECKHE Kayuykd (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U cunuxkousi. Pesuna.

BonokHna: HaTypanbHble (XJOMOK, MIEPCThb, IIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

lonumepwvr cneyuanbrHoeo HazHavenus (meJion, Keuap, 21eKmponposoosue

noaumepsvl, buopaznazaemvie NOIUMEPHL).

:‘)KCHepI/IMeHTaJILHbIe METOAbI U3YIYCHHUA BEIIECTB U UX npeBpameHnﬁ

O3HaKOMJIGHHE C 06p8.3HaMI/I MPpUPOAHBIX N HCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay41yKOB, pCIICHHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC «Pacno3HaBanue njaacTMace u
BOJIOKOH).

PacuéTrHble 3a1aun

Haxoxnenne MosexysipHON (pOopMyIIbI OpTaHUYECKOTO COSAMHEHUS 110 MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €T0 COCTaB, HAXOXICHUE MOJEKYJSPHOU (HOPMYJIBI
OpPraHUYECKOTO COENMHEHUS 1Mo Macce (00BEMY) MPOAYKTOB CTOPAHMS, IO KOJIUYECTBY
BemecTBa (Macce, 00BEMY) TPOJYKTOB pPEAKIMU W/ WIM HUCXOJHBIX BEHIECTB,
YCTAaHOBJICHHE CTPYKTYPHOU (OpPMYJIbI OPraHMYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB TOTYUYEHUS, OMPEICIICHNE TOJIM BBIXOJa MPOIYKTa
pEeaKInu OT TEOPETUIECKH BOZMOKHOTO.

MexknpeaMeTHbie CBA3H

Peanuzanys MeXnpeIMETHBIX CBA3EH IIPU M3YYEHUU OpraHudeckod xumuu B 10
KJIACCE OCYULIECTBIISIETCS 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTECTBEHHO-HAYUHbBIX
IOHATUH, TaK U MOHATHUM, IIPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.
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OO0mue ecTecTBEHHO-HAyYHbIE TOHATHS: SIBJICHHE, HAay4yHbIM (akT, rumoresa,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HAOMOAEHUE, U3MEpPEHHE,
OKCIIEPUMEHT, MO/JIENb, MOJICTTUPOBAHUE.

®u3muka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTeTUYECKUI
YPOBEHb, BEIECTBO, TEIO, O0BEM, arperaTHOE COCTOSIHME BEIIECTBA, (U3MUECKHE
BEJIMUMHBI, AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi:  kneTka, opraHusM, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TETEPOTPODHBIA THUN TUTAHUSA, OpOKCHHE,
dboTocuHTe3, NbIXaHUE, OCIKH, YTIIEBOAbI, JKUPBI, HYKICUHOBBIC KHUCIOTHI, ()EPMEHTHI.

I'eorpadusi: mosie3Hble HCKOMAaEMbIE, TOTUIHBO.

TexHonorus: MUIIEBbIE TPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MHTAHUS, MOIOIINE
CpelICTBa, MaTEepUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC Teoperu4eckue 0CHOBbI XMMHUM

Atom. CoctaB  aTOMHBIX  sigep. XHUMHYECKHM  3neMeHT.  M30Tomsbl.

Kopnycxynaprosonnogoii dyanuzm, oeoticmeennas npupooa 3snekmpona. CTpoeHue
ANEKTPOHHBIX O000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCJIA. DHEPreTUYECKUE YPOBHH U
o ypoBHU. ATOMHBIe opOuTanu. Kiaccupukanus XuMUYIECKUX 3JIeMeHToB (S-, p-, d-,
f-ameMeHTHI).
Pacnipenienenne 351€KTPOHOB 1O aTOMHBIM OPOWTANISIM, MPUHYUN MUHUMYMA IHEPIUlU,
npunyun Ilaynu, npaeuno Xynoa. DNEKTPOHHbIE KOH(MUTYpallMM aTOMOB 3JIEMEHTOB
MEPBOrO—YETBEPTOrO MEPUOJOB B OCHOBHOM M  BO3OYXKJIEHHOM COCTOSIHUH,
AJIEKTPOHHBbIE KOH(pUrypanuu HMOHOB. [lowamue 06 sHepeuu UOHU3AYUU, IHEPSUU
cpoocmea K 21eKmpoHy. INEKTPOOTPUIATETbHOCTb.

[Tepnonnueckuyt 3akoH u Ilepronnueckas cucreMa XMMUYECKUX 3iaeMeHToB JI.1.
MenneneeBa. CBA3b NEPUOIUUECKOTO 3aKOoHA U [lepuoandeckoil cUCTEMbl XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHUS ATOMOB. 3AKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB IO
rpynnam 1 nepuojam. 3Ha4eHUe MepPUOINIECKOrO 3aKOHA
JI.1. Menneneena.

XuMHYECKasi CBA3b. BuAbl XMMHYECKOM CBSI3WM: KOBAJCHTHAasA, HWOHHAA,
MeTtajuinueckas. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPrusi U JUiMHa CBA3U. [loJIpHOCTH, HANpPaBICHHOCTh U
HACBIIIAEMOCTh  KOBAJICHTHOM  CBA3UW. KparHeie cBs3u. BojgopoaHas  CBS3b.
MexmoneKyJIIpHbIe B3aUMOJICUCTBHS.

BasleHTHOCTP W BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. [ ubpuousayus amoMHbIX
opoumaneti. CBsi3b DJIEKTPOHHOW CTPYKTYphl MOJEKYJI C HUX TE€OMETPUYECKUM
CTpPOCHHEM (Ha TpUMEpPE COCAUHEHUM JIEMEHTOB BTOPOTO MEPHUOJIA).
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[IpencraBnenne O KOMIUIEKCHBIX coeguHeHMsX. CocTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpazoBarenb, Jnuranabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNIEKCHbIX CcOoeOuHenull. 3Ha4YeHUEe KOMIUIEKCHBIX coeauHeHui. I[lonstue o
KOOPJAWMHAIIMOHHOW XUMUH.

BemectBa ~ MOJNIGKYJISIpHOTO M HEMOJEKYJSAPHOIO  CTPOCHHS.  THMbl
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonarue o nucmepcHBIX cucTeMax. VIcTuHHBIE pacTBOpHL. [Ipedcmaeénenue o
Konououwvlx pacmeopax. CrniocoObl BBIPAKEHUS KOHIEHTPAIUM PACTBOPOB: MaccCOBas
JI0JIsI BEIIECTBA B pacTBOPE, MOJIsIpHAs KOHIIEHTpalusi. HacklllleHHbIe M HEHACHIIIICHHbIC
pacTBOPBI, paCTBOPUMOCTh. KpucTaioruiparsl.

Knaccudukanms w HOMEHKIaTypa HEOPraHWYECKHX BEIIEeCTB. |pUBHAIIbHBIC
Ha3BaHMs OTJICNbHBIX MIPEACTaBUTENICH HEOPraHUYECKUX BEIIECTB.

Knaccudpukanuss XUMHYECKUX pEaKIMii B HEOPraHUYECKOM M OpraHu4YecKon
XUMUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS W MpPEBpalleHUs
DHEPIHMM TIPH XUMHUYECKUX peakiusax. TemioBble d(PHEKThl XUMHUYECKUX PEaKIui.
TepmoxumMudeckre ypaBHEHUSI.

CKopoCTh XMMHMUYECKON peakiuu, €€ 3aBUCHUMOCTh OT pPa3JIMYHbIX (PAaKTOPOB.
I'oMoreHHbIe 1 reTeporeHHsle peakuun. Katanus n katanu3aTopsl.

OGpatuMble U HeoOpaTHUMbIE peakiuu. XUMUYECKoe paBHoOBecue. Kowcmanma
xXumuueckoeo pasnogecus. DaKTOPbI, BIMSAIONIME HA IOJOXECHUE XHUMHUUYECKOTO
paBHOBECHs: TeMIleparypa, JaBJICHHUE M KOHIICHTpAallMM BEUIECTB, YYAaCTBYIOIIMX B
peakuuu. [Tpuanun Jle [larense.

DnekTpoauTuueckas auccoruamnusa. CuiabHble W ciaa0ble 2JIEKTpOoauThl. CTemneHb
nucconanuu. Mounoe npoussedenue 600vl. Cpena BOTHBIX PACTBOPOB: KHUCIOTHAs,
HeWTpanbHas, menodnas. Bogopoansiii mokasarens (PH) pactBopa. I'maponus coler.
Peakmuu nonHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiMi. CTeneHb okuciaeHuss. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporiecchl OKUCIICHHS U BOCCTaHOBJIEHU. BaxkHeliine OKucaIuTe u u
BOCCTAHOBHTEM. METOJ1 3JIEKTPOHHOTO 0ajaHca. DJIEKTPOJIU3 PacTBOPOB M PACIIaBOB
BEIIIECTB.

JKCcNepuMeHTAIbHbIE METO/IbI M3YUYEeHHUsI BellleCTB M UX NpeBpalleHu i

Pa3noxenue mnepokcuaa BOAOPOJAa B IPUCYTCTBUMM KaTalnW3aTopa, MOJEIU
KPUCTAIUTMYECKUX PEIIETOK, MPOBEACHUE PEAKIMil HOHHOTO OOMEHa, OIpeelIeHHe
Cpelibl paCTBOPOB C MOMOILbIO UHJIMKATOPOB, U3YUYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAKLIUH U MOJI0KEHNE XUMUUECKOTO PABHOBECHSI.
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Heoprannuyeckas xumus

[Tonoxxenue HemetaiioB B [lepruoanueckon cucTeMe XUMUIECKHUX dneMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB. DU3NYECKHUE CBOMCTBA HEMETAJIOB.
Annotponus HEMETAILIOB (Ha MpUMepe KUciaopoaa, cepsl, pochopa u yriepomaa).

Bonopoa. Ilomyuenue, ¢usnueckue M XMMHYECKHE CBOMCTBA: pEaKIUU  C
MeTaJJIaMH M HEMEeTaJlJIaMU, BOCCTaHOBUTENbHbIE cBoWcTBa. ['mapunasl. TonausHwvie
SNeMeHMbl.

lanorensl. Haxoxnenune B nOpupoAe, CHOCOOBbI MOJYyYEHHUs, (PU3NYECKHE U
XUMUYECKUE CBOWCTBA. l'amoreHoBoaopoAbl. BaxHeline KUCIOPOACOAEpIKaIINE
coequHeHusl TranoreHoB. JlabopaTopHble W TNPOMBIIUIEHHBIE CIOCOOBI MOTYyYEHHUs
rajoreHoB. [[pyMeHeHne raJloreHOB U UX COCIMHEHU .

Kucnopon, o3o0H. JlabopaTopHble M MNPOMBIIUIEHHBIE CHOCOOBI MOJyYEHUs
kucinopoaa. duznueckue U XMMHYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPOJa U 030HA.
OKcHJIBI ¥ IEPOKCU/IBI.

Cepa. Haxoxzaenue B npupoje, crocoObl ModydeHus, GU3ndeckue u XUMUIECKUe
croiictBa. CepoBoaopon, cynbduasl. Oxcun cepoi(1V), okcun cepri(V1). CepHucras u
CepHasi KUCIOThI U UX coyid. OCOOEHHOCTH CBOMCTB CepHOW KuCHOThl. [IpuMeneHue
CEphI U €€ COCIMHCHUN.

A3oT1. HaxoxneHnue B npupojie, CiocoObl MoTyueHusl, PU3nUecKue U XUMHUECKUE
cBolMcTBa. AMMUaK, HUTpUAbl. OKCUIbl a30Ta. A30THUCTAasi U a30THAsl KUCJIOTBI MU UX
cosit. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a30Ta 1 ero COeJMHEHUH.
A30THBIE Y100pEeHUsI.

®dochop. Haxoxnenue B mOpHpoje, CIOCOOBI TONy4YeHHUs, (GU3HUYECKHE U
xumuueckue coiictBa. @ochunbl u pochun. Oxcuasl hochopa, hochopHas kucnora u
e€ comu. Memadghocghopnas u nupogocgopuas xucromsi, Gochopucmas u
Gocgoprnosamucmasn kucromol. Ilpumenenue dpochopa u ero CoeTMHECHUIA.
dochopHbIe YI00pEeHMUS.

VYriepon, HaXOXKACHUE B MPUPOJE. AJUIOTpOIHbIE Moaupukanuu. Ouzndeckne u
XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Okcun
yruepona(ll), okcun yrinepoaa(lV), yronbHas kuciota U €€ coyv. AKTUBUPOBAHHBIM
yroJib, aocopbyus. @ynnepemnsvi, cpaghen, yenepoowvie Hanompyoku. llpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOJOM, U €r0 COSAMHEHUH.

Kpemuwmii. HaxoxaeHue B TpHpoAe, CHOCOOBI TOMyYCHHS, (HU3HUYECKHE U
xumudeckue cBorctBa. Oxcupn kpemuusa(lV), kpemHueBas KHCIOTa, CUIUKATHI.
[Tpumenenne kpeMHus u ero coeauHeHui. CTEKII0, €ro MOTydYeHHEe, BUJIBI CTEKIIA.

[Tonoxenue wmeramwioB B lleproguyeckoil cucreMe XHMHUYECKHUX 3IIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS IEKTPOHHBIX 000J0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX 2]IeMEeHmMOo8-Memannos 6 3emHou kope. OOume (u3N4ecKue CBOMCTBA
MetasuioB. [Ipumenenne MetamioB B ObITy U TexHHUKE. CIIJIaBbI METAIIJIOB.
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DNEeKTPOXUMHUECKUIN PsiJl HanpskeHUH MetaysioB. OOmHMe crnocoObl MOydYeHUs
METAJJIOB: THAPOMETAILTYPIHsl, MUPOMETALTYPrusi, dNeKTpoMeTaiutyprusi. [lonsitue o
KOppo3uu MeTaJuioB. CIIoCOOBI 3aIIUThI OT KOPPO3HUH.

O6mass xapakrepuctuka wMertamuioB |A-rpynnel  [lepuoanueckoil  cucTeMbl
XUMUYECKUX dJeMeHToB. HaTpuil u kanuii: mosiydeHue, GuU3MYECKHE U XUMHUUYECKHUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMN.

O6mrast xapakrepuctuka wmetawioB |IA-rpymmer  [lepuonnueckold  cucTeMbl
XUMUYECKUX DJIEMEHTOB. MarHuii ¥ KajgblUi: TOoJlydyeHue, PU3nuecKkue U XMMHUECKUE
CBOIWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M MX COoeAMHEHUU. JKECTKOCTH BOABI U
CHOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TONy4YeHue, (PU3NYECKHe W XUMHYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA U €r0 COCAUMHEHUN. AMQPOTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHUIA
ATIOMUHUS, TUAPOKCOKOMIUIIEKCHI alTFOMUHUS.

OO6mast  xapakTepucTHKa  METaUIoB  noOouyHbX  moarpynn  (b-rpymm)
ITeproanyeckoi CUCTEMBI XUMAYECKUX 3JIEMEHTOB.

du3MUecKue M XUMHUYECKHE CBOMCTBA XpoMa M ero coeauHeHuil. OKcHABI U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel M auxpomMartbl, HUX
OKHCJIUTEIbHBIE CBOMCTBA. [lonyyeHrne u mpuMeHeHne XpoMma.

@u3n4eCcKne U XMMUYECKUE CBOWCTBA MAPTaHLA U €ro COeIMHEHUN. Baxunenmue
coequnenuss  mapranna(ll), wmapranma(lV), wmapranna(Vl) wu  wmapranma(VII).
[lepmaHraHar kKajius, €ro OKUCIUTEIbHBIE CBOMCTBA.

duznyeckue M XMMHYECKHE CBOMCTBA JKejea M ero coeauHeHui. OKCHIBI,
ruApokcuanl u conu xkenesza(ll) u xenesa(lll). Ilonyyenne u npuMeHeHre Kee3a U ero
CILJIABOB.

du3nUecKne U XHUMUYECKHE CBOMCTBA Meau W €€ coequHeHuu. [lomyueHune u
NIPUMEHEHHUE MEIU U €€ COCITMHECHUN.

[{usk: momydenne, GU3NIECKHUE U XUMHUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOMCTBA
OKCHJIa U THAPOKCHUAA IIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne HMHKa U €ro
COCIMHEHU.

JKcnepuMeHTAIbHbIE METOAbI N3YYECHHUS BeleCTB M UX NMpeBpalleHuil

N3yuenne oOpa3lioB HEMETAIOB, ropeHue cephl, docdopa, xeneza, Maruus B
KHUCJIOPOJI€, U3YUYECHHUE KOJUICKIHNU «MeTaiibl U CIuiaBbl», B3aUMOACHCTBUE IIEIIOYHBIX
Y IIEJI0YHO3EMETBHBIX METAIOB C BOJIOM (BO3MOXKHO MCTOJIb30BAHUE
BHJICOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA W JKejle3a C pacTBOpaMH KHUCIOT U
1IET04YEH, KAUYECTBEHHbIC PEAKIMU HAa HEOPraHMYECKUE AHWUOHBI, KaTHUOH BOJOPOJA U
KaTUOHBI METAJUIOB, B3aUMOJICHCTBUE THAPOKCUAOB AIFOMUHUS U IIMHKA C PacTBOpamu
KUCJIOT M IIEJIOYEH, PElICHUE SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMaMm «l alloreHs,
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«Cepa u e€ coenuHEeHUs», «A30T U Qocop U UX coenUuHEHUs», «MeTauibl IrIaBHbIX
noArpymm», «MeTasibpl TOOOYHBIX TTOATPYIII.

XUMHUA U KU3Hb

Pons xumMuu B obecrieueHUH yCTOMYMBOIO pa3BUTHUS yenoBeudecTBa. [loHsiTHE O
HAay4YHbIX METOJax MO3HAaHWA WU METOJOJOIMM HAy4yHOro wuccieaoBanus. Hayunbie
MPUHILUNBl OPraHU3allid XUMHUYECKOTO MPOU3BOACTBA. [IpoMblIlIeHHBIE CIOCOOBI
MOJIyYeHUS] BAXKHEWINUX BeEIIECTB (HAa MpUMepe IMPOU3BOACTBA aMMHaKa, CEpPHOM
KHUCIIOTBI, MeTaHoJia). [IpoMBbINIIeHHBIE CMOCOOBI TMONYYEHUS METALIOB W CIUJIABOB.
XYMMHUYECKOe 3arpsi3HEHUE OKpYXKalolled cpelbl U ero mnocneAcTBus. Ilpobrema
nepepabomku omxo0008 u noo6ouHvlx npodykmos. Poilb XuMHM B 00eCIeUCHUHU
HHEPreTUYECKOoN 0e30MacHOCTU. [Ipunyunsl «3e1EHOU XUMULLY.

XuMus ¥ 310pOBbE YeIOBEKa. JIekapcTBeHHbIE cpeAcTBa. [IpaBuna ucnosib3oBanus
JIEKapCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUN MEIULIHBI.

XYMHSI THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble n00aBku. Ponp xumuum B
o0OecrnieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckne wu mapdromepHsie cpeactBa. beitoBas xumwus. [IpaBuiia
0€30MacHOr0 UCIOIL30BAHMS MPETIapaTOB OBITOBOW XMMUHU B MIOBCETHEBHON KU3HH.

XUMHSI B CTPOUTENBCTBE: BaKHEHIITNE CTPOUTEIbHbIE MaTepuabl (IIEMEHT, OETOH).

XUMUS B CEIIbCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pHallbl, KpPacKu, CTEKIO, KepaMHKa.
Mamepuanwvi 0ns snekmponuxu. Hanomexunonoeuu.

PacuéTHble 3aaa4n
Pacuétpl: Maccel BemiecTBa WM O0OBEMA Tra30B IO HU3BECTHOMY KOJUYECTBY

BEIIIECTBAa, Macce WM O0OBEMY OJHOTO M3 yYACTBYIOIIMX B PEAKIIUU BEIECTB, MACCHI
(0OBéMa, KoJIMUECTBA BEILECTBA) MPOJIYKTOB PEAKIMU, €CIU OJHO U3 BEUIECTB MMEET
MpUMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIMH, €CJIU OJIHO W3
BEUIECTB JaHO B BHUJIC€ pacTBOpa C OMNPEICIEHHOWM MAacCOBOHM JI0JIEM PacTBOPEHHOIO
BEIIECTBA, MAaCCOBOM J0JM W MOJISIPHOM KOHIIEHTpAIIMM BEIIECTBA B pacTBOpeE, JOJU
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H

Peanuzanust MexXnpenMeTHBIX CBS3€H MPU WM3YUEHUU OOIIEeH M HEOpraHWYEeCKOM
xumun B 11 Kjacce OCYyHIIECTBISIETCS 4epe3 MCIOJIb30BaHME Kak  OOIIUX
€CTECTBCHHOHAYYHBIX ITOHATUH, TAK W INOHATUM, NPUHATHIX B OTHAEIIBHBIX IIpPEIMETax
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIC TOHSTHS: SBJICHUE, HAy4YHBIM (akT, rumoresa,
Teopwsi, 3aKOH, aHaJIW3, CHHTE3, KiIacCU(UKAIUs, TEPUOIUYHOCTh, HAOIIOACHHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.
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®dusnka: Marepus, MUKPOMHUP, MAaKPOMHP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJAMOAKTUBHOCTb, MOJEKYJa, YHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIECTBA, WACATBHBIN Ta3, (DU3MUECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTUS, Macca.

buonorus: kimerka, opraHusM, sKocuctema, Ouocdepa, MeTaboJIU3M, MAKpPO- U
MHUKPO3JIEMEHTbI, O€JKH, >KHUPBI, YIJIEBOJAbI, HYKJIEHHOBBIC KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOpPHBIE TOPOABI, MOJIE3HBIE HCKOMAeMble, TOIUIMBO,
pecypchl.

Texnomorus: XuMUYecKass MPOMBINIICHHOCTh, METAIYPIHUs, CTPOUTEIHHBIC
MaTepHallbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJACTBO, MHIIEBAasi MPOMBIILICHHOCTD,
dapmaieBTHUECKass MPOMBIIUIEHHOCTh, MPOM3BOACTBO KOCMETHYECKUX IPErapaToB,
NPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHajoB, DSJEKTPOHHAS MPOMBIIIJICHHOCTD,
HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHUCTEMHO-JIEITENBHOCTHBIM TMOJIXOJAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeAMeTa «XHUMHUs» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa30BaHUs BBIJICJICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE OO0YyYarouuMUCs
POCCHIMCKOM  TPAXKAAHCKOM  MJACHTUYHOCTH; TOTOBHOCTh K  CaMOPAa3BUTHIO,
CaMOCTOATEILHOCTH M CaMOOMPEJEICHUIO; HaJIM4yhe MOTHBAMU K OOYYEHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuxcsi PyKOBOACTBOBAThCS MPHUHATHIMH B
oOliecTBe TpaBUJaMM M HOPMaMH  TIOBEJEHHUS; HaJIM4YME MPABOCO3HAHMS,
AKOJIOTUYECKOHN KyJIbTYPhl; CHOCOOHOCTh CTABUTH €U U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS  MpeaMeTa «XHUMHUS»  OTPaXaroT
c(OpPMHUPOBAHHOCTh  OITIbITA NO3HABATEIbHON W PaKTUYECKOMN

JEATEbHOCTA 00Y4YaOIIMXCs B MPOLECCE peaau3aiuu 00pa3oBaTeIbHON
JESATEILHOCTHU.

JIuyHOCTHBIE  pe3yibTaThl  OCBOEHHUSI  IpeaMeTa  «XHUMHUS»  OTpaxkaroT
cOpPMHUPOBAHHOCTh  OMbITA [IO3HABATEJIBHOW W  MPAKTHUYECKOM  JESATEIHHOCTU
oOyuaroIuxcs B Mpoliecce peanusannn o0pa3oBaTebHOM 1eATEIbHOCTH, B TOM YHCIE B
gacTu: 1) rpamaaHCKOro BOCIMTAHUSA:

OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY M MPaBONOPSAKY; NPEACTaBICHUS O COIMAJIbHBIX HOpPMax U

MpaBUIax MEKIUNIYHOCTHBIX OTHOIICHUMN
B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBHOCTHU MPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWHM YUYEOHBIX U IO3HABATEJIbHBIX 3ajad, BBIIOJIHEHUU
XUMUYECKUX DKCIIEPUMEHTOB;  CIIOCOOHOCTHM TIOHMMaTh W MPUHUMATh MOTHBHI,
HaMEpPEHUSI, JIOTUKY U apTyMEHTBI

APYTUX MPH aHAIN3E PA3JIMYHBIX BUIOB yUECOHOH IEATEILHOCTH; 2)
NATPHMOTHYECKOr0 BOCIIMTAHUSA:

LICHHOCTHOI'O  OTHOIIEHUS K HCTOPUYECKOMY M  HAYYHOMY  HACIJIEIHIO
OTEUECTBEHHOM XHMHH; YBaKEHHUsS K MpOIECCY TBOpPUECTBA B OOJACTU TEOPUH U
IIPAKTUYECKOIO TPWIOKEHUS XUMHUH, OCO3HAHUSA TOrO, 4YTO JAHHBIE HAyKU €CThb
pe3ynbTaT JUIMTEIbHBIX HAOIOACHUI, KPOMOTIMBBIX SKCIIEPUMEHTAJIbHBIX IOHMCKOB,
IIOCTOSTHHOI'O TpyZAa YYEHBIX M IPAKTUKOB; HMHTEPECAa W IO3HABATEIBHBIX MOTHBOB B
MOJIyYEHHUH U MOCIEAYIOIIEM aHAIN3e

uH(pOpMaIUK O MEePEAOBbIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;
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3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:
HPaBCTBCHHOI'O CO3HAHMSA, STUUCCKOI'O ITOBECACHUA,
CITOCOOHOCTH OOCHHUBATL CUTyalluH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHUAMU,

U NOPUHAMATh OCO3HAHHBIE PELICHHS, OPUECHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBl M IIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE IIOBEACHHWE M TOCTYNKHU CBOUX
TOBAPHUILIEH C MO3UIUN

HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCJICACTBUN OCTYIKOB; 4)
(popMupoBaHUA KYJIbTYPbI 310POBbI:

NOHUMAaHUS LIEHHOCTEN 3/I0pOBOTO M 0€30MacHOT0 00pas3a KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT0 OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY M IICUXHYECKOMY
3JI0pPOBBIO; COOJTIOICHUS TPABUIT OE30TIaCHOTO OOPAIICHHSI C BEIIECTBAMH B OBITY,
MIOBCEJJHEBHOIN KHM3HM, B TPYIOBOW JESATEIBHOCTH,; MOHUMAaHHs IICHHOCTU IPaBHII

MH/IMBHIyaJIbHOTO M KOJUIEKTHBHOT'O O€30MacHOTO
MOBEICHUS B CHUTYyalUsX, YTPOXKAIOUIMX 3J0POBBI0O M JKW3HM JIOJEH; OCO3HaHUs

HOCJIECTBUIA U HETIPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs); 5)

TPYAOBOI0 BOCTIMTAHUS:

KOMMYHHUKaTUBHONW KOMIETEHTHOCTH B y4€OHO-UCCIIE10BATENbCKON e TENbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUYECKOW M JPYrMX BUJAX JEATEIBHOCTH; YCTAaHOBKU Ha
aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COITUATBHOMN
HaIpaBJIEHHOCTU (B paMKaxX CBOEro Kjacca, HIKOJIbI); HHTEpeca K IMPaKTUYECKOMY
U3y4eHHIo podeccuil pa3nuyHoOro posaa, B TOM 4ucie
Ha OCHOBE NMPHUMEHEHUS NMPEIMETHBIX 3HAHUH MO XMMHHU; YBXKEHUS K TPYAY, JIOIIM
TpyJa W pe3ysibTaTaM TPYJIOBOU NEATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY
UHIMBUIYalIbHON TpaeKkTopun oOpa3oBaHus, Oynyuied mpodeccun U peanu3anuu
COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XHMHH, UHTEPECOB U MOTPeOHOCTEH 00IIeCTBA; 6) IKOJOrHYeCKOTr0 BOCIIUTAHMS S
HKOJIOTUYECKH 11€J1IeCO00Pa3HOr0 OTHOUICHHSI K MPUPOJIE KaK UCTOUHUKY
CYLLECTBOBAHMSI )KM3HU Ha 3eMile; IOHUMaHUs IN100aJIbHOTO XapaKTepa SKOJIOIMUECKUX
po6JieM, BIHSHUS
HIKOHOMHUYECKUX IMPOIECCOB Ha COCTOSHHE MPHUPOJHOW U  COIMAIBbHOW Cpeibl;
OCO3HaHUsI HEOOXOJUMOCTH UCTIOIb30BAHUS JOCTIXKEHUN XUMHHU ISl PEIICHUS
BOMPOCOB PAIMOHATBHOTO MPHUPOIOTIONB30BaHUS; AKTUBHOTO HEMPHUSATHUS JICHWCTBUH,
OPUHOCSIIMX BpEeI OKpYyXaroulel NpUpoJHOM cpelae, YMEHHUS MPOTHO3UPOBATH
HEONMAronpusTHBIE HKOJIOTMYECKHE TOCIEACTBUS MPEeANPUHIUMACMbIX JCUCTBUNA U
NpeOTBpallaTh UX; HAJIUYUS PA3BUTOTO HKOJIOTUYECKOTO MBIIIJICHHS, SKOJIOTHYECKON
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KyJbTYpbl, OIbITA JESITENBHOCTH  DKOJOTUYECKOW  HANpaBIECHHOCTH, YMEHUSA
PYKOBOJACTBOBAaTbCSI MMM B IO3HABATEIIbHOM, KOMMYHUKATHBHOW W COLHAIBHOU
MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSTH UJ1€0JI0TUH XeMopoouu;
7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:
MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U

OOIlIECTBEHHON MPAKTUKHU; TOHUMAaHUA CHeNU(PUKU XUMHUU KaK HAyKH, OCO3HAHUS €&

ponu B popmMupoBaHUHU
pallMOHAILHOTO HAy4YHOTO MBIIUICHUS, CO3/IaHUHM LEJIOCTHOTO MpEICTaBieHUuss 00
OKpY>KalolIEM MHUpPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKA, B MO3HAHUU IMPUPOIHBIX
3aKOHOMEPHOCTEH ¥ peIIeHUU TPoOJeM COXpaHEHHS MPUPOJTHOTO PABHOBECHUS,
yOexKAEHHOCTH B 0COOON 3HAYMMOCTH XUMUHM JJISI COBPEMEHHOW NUBUJIM3AIUU: B €€
T'YMaHUCTUYECKON HAMpaBJIC€HHOCTH U BaXXHOW POJM B CO3JaHUM HOBOM 0asbl
MaTepHAIbHON KYJBTYpPbl, B PELICHUU TI00ATBHBIX MPOOJIEM YCTOMYHMBOIO pPa3BUTHUSA
YEJIOBEUYECTBA —  CBIPBEBOM, JHEPreTUYECKOM, THIIEBOM W JKOJIOTMYECKOU
0€30MacHOCTU, B Pa3BUTUM MEAMIIMHBI, OOECIICUCHUH YCIIOBHM YCIEIIHOTO TpyJa M
HKOJIOTUYECKH KOMMDOPTHOM KU3HU KAKJOTO 4jieHA OOIIECTBA; €CTECTBEHHO-HAYUYHOM
rPaMOTHOCTH: TIOHUMAaHHS CYUIHOCTH METOJOB IIO3HAHMS, HCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOJydyaeMble 3HAHUS IJIsl aHAN3a U
OOBSCHEHUs SIBJICHUN OKPYXKAIOUIET0O MHUpPAa U MNPOUCXOISANIUX B HEM HU3MEHEHUH,
yMEHUS JIeIaTh 000CHOBAHHbIE 3aKIIOYEHHUS] HA OCHOBE Hay4YHBIX (DaKTOB U UMEIOITUXCS
JTAQHHBIX C IEJBI0 TMOJYUYEHHS JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEILHO
KCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PELICHUS
mpoOJeM B pEalbHBIX JKU3HCHHBIX CUTYyaIUsAX; HWHTEpeca K

MO3HAHUIO, NCCIIE0BATEIbCKON JIESITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTUBHOMY MOJIYyYEHHIO HOBBIX 3HAHMN MO XUMHUH B COOTBETCTBUM C >KM3HEHHBIMHU
MOTPEOHOCTIMU; MHTEpeca K OCOOEHHOCTSM TpyJa B pa3IMuHbIX cdepax
npodeccruonansHOM

JACATCIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl [0 XUMHUU Ha YpOBHE
CpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE TUTS (dbopMHpoOBaHUs MHPOBO33PEHUS oOyyarommxcs
MEXIUCHUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOIIEHay4YHblEe TOHSATHS, OTpa)karoIiue
LEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa U CHEUU(HUKY METOJIOB IO3HAHMS,
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, JHEPIUs, SBJICHHE,
npoliecc, cUcTemMa, Hay4Hbld (akT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
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TEOpHsI, HCCJICJAOBaHKWE, HAONIOACHUE, W3MEPCHHE, OJKCIICPUMEHT W  JpYTrue);
YHUBEpCAIbHBIC  y4cOHBIE  JIeHCTBUA  (TO3HABATEIbHBIC,  KOMMYHHKATHUBHEIE,
PETYJISTUBHEIC), oOecnieunBaromye GopmupoBanue (yHKIIMOHATBLHOW TPaMOTHOCTH H
COITMAILHON KOMITCTCHIIMN O0YYarONIUXCs; CIIOCOOHOCTh OOYYaIOIMUXCS UCIIOIb30BaTh
OCBOCHHBIC MEXIUCITUTUIMHAPHEIC,

MHPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC yUcOHBIC ACHCTBHS B MO3HABATEIbLHOU
Y COLIMAIbHOM MPAKTHUKE.

MeranpeaMeTHble  pPe3yJIbTAaThl  OTPAXalOT  OBJIAJICHUE  YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEUCTBUSMH.

ITo3HaBaTeibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue aeicTBUA:

CaMOCTOSITENILHO (hOPMYIMPOBATh U aKTyalIM3UPOBATh MPoOIIeMy, paccMaTprBaTh
€€ BCECTOPOHHE; OMPEEIISITh LEJIH IeATeIIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUU UX

JIOCTHIKECHMS,

COOTHOCHUTBH PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEISIMU; UCIIOJb30BaATh MIPU
OCBOCHMU 3HAHHI MPUEMBI JIOTUUECKOTO MBIIIJIEHUS: BBIICIISITh XapaKTEPHbIC PU3HAKH
MOHATHM U YCTAHABIUBATH UX B3aUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIOIINE MTOHSITHS
JUTs1 OOBSCHEHUS OTIEIBHBIX (PAKTOB U SIBIICHUI; BBHIOMPATh OCHOBAHMS U KPUTEPUU IS
KJIacCU(UKAITUH BEIICCTB 1 XUMHUCCKUX
pEaKklnii; YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBA3W MEXKIYy H3y4YaeMbIMU
SBJICHUSIMH; CTPOUTH JIOTMUECKHUE PACCYXICHHUS (MHAYKTUBHBIC, JIECIYKTHUBHBIC, II0
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B paccMaTpUBAEMBbIX
SABJICHUSAX, (POPMYJIMPOBATH BBIBOJBI U 3aKJIIOUEHUS;, IPUMEHATh B MPOIECCe MTO3HAHUS
WCMOJIb3YEMbIE B XUMHHU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJIECIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cuMBOJT) 3JIeMEHTa, XUMHUYecKas (HopMysia, YpaBHEHHE XUMHYECKONW PEeaklnu — MpHU
pelieHnd y4eOHBIX TMO3HABaTENIbHBIX U MPAKTUYECKUX 3a/]ad, NPUMEHATh Ha3BaHHbBIC
MOJICJIBHBIE MPEACTABICHUSA I BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUMN.

ba3oBble ucciaenoBarebCKue AeiicTBUA:
BJIAJICTh OCHOBAaMH METOJIOB HAY4YHOrO IIO3HAHHMS BEIIECTB WU XUMHUYECKHX
peakiuii; GOpPMYyJIHpOBaTh IIEIM H 33Jlaud  KCCIEJAOBAHUSA, HCIOJIB30BATh
IIOCTABJICHHBIC
1 CaMOCTOSTENIbHO CHOPMYJIMPOBAHHBIE BOMPOCHI B KAUECTBE UHCTPYMEHTA MTO3HAHUS U
OCHOBBI 11 (hOPMUPOBAHUS THIIOTE3bI IO MPOBEPKE MPaBUIBHOCTH BBICKA3bIBACMBIX
CYyXJE€HUI; BJIAJCTh HABBIKAMHU CaMOCTOSITEJIbBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOJATh 3a XOJIOM
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mpoliecca, CaMOCTOATENbHO TMPOTHO3UPOBATH €ro  pe3ynbrar, (OpMyJIupoBaTh
0000IIeHNsT W BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJbTATOB WCCIICIOBAHUSA,
COCTaBJSATH OOOCHOBAHHBIM OTYET O TpoOJIeTaHHOW paboTe; MPUOOpPETaTh OIBIT
YUYEHHYECKOU UCCIIE0BATENBCKON U IMTPOEKTHOM JEATEIBHOCTH,

MPOSIBIISATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOO0B PEIICHUS
MIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbIX METOJA0B ITIO3HAHUS.

Pabora ¢ undpopmanmeii:

OpPUEHTHPOBATHCS B PAa3IMYHBIX HCTOUHUKAX MH(POpPMALUH (Hay4YHO-TIOMYJIIpHas
JaUTepaTypa XMUMUYECKOTO COJAEpkKaHMs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa),
aHAIM3UPOBaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (POPM IpENCTaBICHUS, KPUTUYECKH
OLIEHUBATh €€ JOCTOBEPHOCTh M HENPOTUBOPEUMBOCTDH; (HOPMYIMPOBATh 3alpPOChl U
MPUMEHSTH Pa3IN4HbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(poOpMaLuu, HEOOXOAUMOM ISl BBIIIOJIHEHUSI YUEOHBIX 33]a4 ONPECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT UCIOJIB30BAHUS NH(OPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMM M Pa3jIMYHbIX IOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO ~ BBIOUPATH

ONTHMAJIbHYIO (OpMY TIpe/ICTaBlIeHUs HH(POpMAIUn
(cxeMbl, rpauku, AMarpaMMbl, TaOJIHIIbI, PUCYHKH U JIPYTHE); UCIOJIb30BaTh HAyYHBIN
A3bIK B KAauecTBE CpeJICTBa IMpH padoTe C XMMHUYECKOM HH(pOpManueil: mpUMEHSTh
MeXIpeaMeTHbIe ((PU3MYECKMEe W MAaTeMAaTHYeCKHE) 3HAKM M CUMBOJBL, (HOpPMYJIbI,
ab0peBHaTypbl, HOMEHKJIATYpy; HCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE CpPEICTBA
HaIJIAIHOCTH.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIC YYeOHbIE 1eHCTBHS:
3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOI TeMbI B X0/1€ AHaora

W/WIM  JUCKYCCHUHU, BBICKa3bIBaTh MHJE€HU, (POPMYJIHPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJIbHO BBIIIOJHEHHS MPEIIIOKEHHON 3aJayd; BBICTyNAaTh C IMPE3CHTALUEN
pPEe3yJIbTaTOB IIO3HABATEIBHOW JEATEIBHOCTH, ITOJYYEHHBIX CaMOCTOSITEIBHO WIIH
COBMECTHO CO CBEPCTHUKAMHU IIpU BBIIOJHEHUM XMMHYECKOIO JKCIIEPUMEHTA,
IPAKTUYECKON padOThl MO0 HCCIENOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, pean3alluu
y4eOHOro MpoekTa, W (OPMYyIHPOBATh BBIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCJEIOBAHUM TyTEM COTJacoBaHUs MO3UMIUH B XOJ€ O0OCyXJIeHus Hu oOMeHa
MHEHUSMH.

PeryJfiTuBHbIE YHHBEpPCAJbHbIE Y4YeOHble JEHCTBUSl CaMOCTOATEIBHO
IJJAHUPOBATh U OCYLIECTBIATH CBOK IO3HABATEIBHYIO IEATEIIBHOCTb, ONpEenensas e
HeaM M 3aJadd, KOHTPOJIUPOBATH U MO Mepe HEeO0OXOAMMOCTH KOPPEKTUPOBATH
npeiaraéMblii ajJropuT™M JCHCTBUM NMPHU BBIMOJTHEHUN YUYE€OHBIX M MCCIIEI0BATEIbCKIX
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3a/1a4, BeIOUpaTh HamoOosiee 3PHEKTUBHBIM CIOCO0 MX pelieHUs] C yYETOM MOJydeHUs
HOBBIX 3HAHHH O BEIECTBAX U XUMHUECKUX
peaKIusIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JICATEIPHOCTH HA  OCHOBE  CaMOaHaIH3a
Y CaMOOIICHKH.

[IpeameTHbIe pe3yJIbTaThl OCBOCHUS pOrpaMMbl 1o XUMUH
Ha YriayOJa€HHOM YpOBHE Ha YpOBHE cpefaHero oOmiero oOpa3oBaHMs BKIIOYAIOT
cnerupuyueckne sl y9eOHOTO mpenMera «XWMHS» HayYHbIe 3HAHWSA, YMCHHS U
CIOCOOBI JICVCTBUH MO OCBOEHHWIO, MHTEPIPETAIIMNA B TIPEOOPA30BAHUIO 3HAHHM, BUIIBI
JESATEILHOCTU MO TOJIyYEHUIO HOBOTO 3HAHUSI U MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX
y4eOHBIX CHUTYyallUiX, a TAaKK€ B PEaJbHBIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
xuMuen. B mporpamme mo XuMuM MpeaMETHbIE PE3yJbTaThl MPEICTABICHBI MO rojaM
U3y4YECHUSI.
NHNPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpeameTHbIE pe3yIbTaThl OCBOCHHS Kypca «Opranuyeckasi XuMHUsh OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEICTABIICHUI: O MECTE ¥ 3HAYECHUU OPTaHUIECKON XUMHH

B CHCTEME €CTECTBEHHBIX HAayK U €€ poJu B OOECHEYEHUU YCTONYMBOIO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJOTMYECKOM, SHEPreTUYeCKO U MHUIIEBOU
0e30macHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JJaHUM HOBBIX MAaTE€pPUATIOB, HOBBIX
MUCTOYHUKOB DJHEPrUM, B O0OECIEUECHHUU PAlMOHAIBHOIO MPUPOJIONOJIb30BAHUS, B
bopMHUpPOBaHUHM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUIECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W MPUPOAHON cCpeje; BiaJCHUE
CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOPAsi BKIIFOYAET: OCHOBOIOJIATat0IINE
MOHATUSI — XUMUYECKHUI AJIEMEHT, aToM, SIpO U AJIEKTpOHHAsi 000j0Yka aroma, S-, p-,
daromuble OopOHTaIH, OCHOBHOE W BO30YKIAEHHOE COCTOSIHMSI aToMma, THOpHAH3AIUs
aTOMHBIX OpOuTaIei, MOH, MOJIEKYJa, BaIGHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, CTETICHD
OKHUCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASI MACCa, MOJIAPHBII 00BEM, YTIepOaHbIN
CKelleT, (PyHKIMOHAJIbHAs TpYyINa, pajukaj, CTPYKTypHbie (opMyJibl (pa3BEPHYTHIE,
COKpAIll€HHbIE, CKEJETHbIE), HM30MEpUsl  CTPYKTypHass U  IPOCTpPaHCTBEHHAas
(reoMeTpuueckasi, onmuueckdas), W30MEPbl, TOMOJOTHYECKUH pAll, TOMOJIOTH,
YIJIEBOJAOPO/IbI, KUCIOPOI- U a30TCOJICpIKAIEe OPraHUYeCKUue COCIUHEHUs, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS; TEOPHUH, 3aKOHBI
(nepuogmueckuit 3akon [I.VM1. MenneneeBa, Teopus CTpOCHHSI OPTaHMYECKUX BEILECTB
A.M. bytnepoBa, 3aKOH COXpaHEHUsS MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBpAIEHUs SHEPTUM TIPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUIN
A3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIeKalllhe B OCHOBE [OHHUMAaHUs
MPUYUHHOCTA M CHUCTEMHOCTH XHMMUECKUX SIBJICHUMN; MPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PEAKIUN, TEPMOJMHAMUUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
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NpOTEeKaHWsi, O B3aMUMHOM BIIMSHMM aTOMOB M TPYINIl aTOMOB B MOJIEKyJax
(MHIYKTUBHBIN 1 Me30MepHbIN 3¢ dexTsl, opuentanTtsl | u |l pona); dhakronornyeckue
CBEJACHHS O CBOKMCTBaX, COCTaBe, MOJYyYEHHH M OE30MacCHOM HCIOJIb30BAHUHU
BOKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU JACATEIHHOCTH YEIIOBEKa,
oOIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO IMPOU3BOJICTBA (HA TIPUMEPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HePTH); CHOPMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepPHBIC
IIPU3HAKH MTOHTHUH,

YCTaHaBJIMBATb Hux B3aNMMOCB3b, HCIIOJIB30BaTh COOTBCTCTBYIOIIHC IIOHATHUA

Ipy  OMHCAaHWUU COCTaBa, CTPOCHHS W CBOWCTB OPraHWYECKUX COCIWHCHUI;
c(hOpMUPOBAHHOCTH YMEHUM:
UCIIOJIb30BaTh XUMHYECKYIO0 CUMBOJIMKY JIJIsSi COCTABJICHHS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OPMYJT OPraHUYECKUX
BCIIIECTB; COCTABJIATh YPAaBHEHUS XUMHUYCCKHX PEAKIMi W PAaCKpPhIBATh MX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OaaHca 3THX peakIlfii, peakiuii HOHHOTO OOMEHa MyTEM COCTABJICHHS WX TOJHBIX U
COKpAILIEHHBIX MOHHBIX YPaBHEHUW; W3TOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHUYECKUX
BEIIECTB ISl HJUTFOCTPAIIUU
WX XUMHYECKOTO U TMTPOCTPAHCTBEHHOT'O CTPOCHHUS; CHOPMHPOBAHHOCTh YMEHUI .
yCTaHABJIMBATh MPUHAIICKHOCTh H3yUCHHBIX OPTAHMUECKHUX BEIIECTB M0 X
COCTaBY M CTPOCHUIO K OMPEICTIEHHOMY KIIACCy/TpYIINe COSTUHEHHH, 0asams UM
HazBaHus Mo cucteMatuueckoit Homenkiarype (IUPAC) u npusooums TpuBUaibHbBIC
Ha3BaHUS JJI OTACIBHBIX MPECTABUTEIICH OPraHUIECKUX BEMIECTB  (ITUJIEH,
aleTUWJICH, TOJYOII, [JIMLEPUH, ATWICHIJIUKOIb, (eHos, popManbieru/,
areTabICTU/, alleTOH, MypaBbHHAS KUCIIOTA, YKCYCHAs KHCIIOTa, CTEApUHOBAS,
OJICMHOBAs, TAJTbMUTHHOBAS KUCIIOTHI, TJIUIIWH, aJJaHUH, MAJIbTO3a, (DPYyKTO3a, aHUIIIH,
JUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJ U JIpyrue); chOpMUPOBAHHOCTh YMEHUS
OTIPEISISITh BUJ XUMHUECKON CBSI3U B OPTAHUICCKUX
COEIMHEHUSIX (KOBaJEHTHAsI U MOHHAS CBSI3b, G- U TT-CBS3b, BOJIOPOIHAS CBS3b);
c(OPMHPOBAHHOCTh YMEHHS TPHUMCHITh TIOJIOKCHUS TEOPUH  CTPOCHUS
opranndeckux BemectB A.M. byrtnepoBa myis oOBSCHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT MX COCTaBa W CTPOCHHUS; CHOPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpO€HHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTaBUTENEH
pPa3IUYHBIX KJIACCOB OPraHWYECKHX BEIISCTB: QJIKAHOB, IIMKJIOAJTKAHOB, AJKEHOB,
QIKAJNCHOB, QJIKWHOB, apPOMATHYECKHX YIJIEBOJIOPOJOB, CIUPTOB, allbJIETHJIOB,
KETOHOB, KapOOHOBBIX  KHCJIOT, TPOCTBIX U  CJIOXKHBIX  3(QHUPOB, KHUPOB,
HUTPOCOEAMHEHUN W aMHHOB, AMHHOKHUCIIOT, OCJIKOB, YTJEBOAOB (MOHO-, JH- H
MOJINCAXAPHUIO0B), WILTIOCTPUPOBATH TCHETHUECKYIO CBSI3h
MEXITY HUMU ypaBHEHUSIMU COOTBETCTBYIOIIHNX XUMHUYECKUX
pEeaKIMii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMysT; chOpPMHUPOBAHHOCTh YMEHUS
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MOATBEPKIATh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OPTaHUYECKUX COSMHEHHI OT KPAaTHOCTH U TUIIa KOBAJIEHTHOM CBSI3H (G-
U TT-CBSI3H), B3AUMHOT'O BJIUSIHUSI aTOMOB U IPYMI aTOMOB B MOJIEKYJIax;
c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HICTOUYHUKH YTIJIEBOJOPOIHOTO ChIPhS
(HedTh, IPUPOAHBINA Ta3, YroJib), CIIOCOOBI €r0 MEPepPadbOTKU U MPAKTHIECKOE
MPUMEHEHHE TIPOIYKTOB MepepadoTKu; CHOPMUPOBAHHOCTD BJIaJICHUSI CUCTEMOM 3HAHUM
0 €CTECTBEHHO-HAay4YHbIX METO/IaX
MO3HAHUA — HAOJIOICHUH, U3MEPEHHUH, MOJICITMPOBAHUH, DKCTIEPUMEHTE (PEaTbHOM U
MBICIICHHOM ) ¥ YMEHHSI IPUMEHSITh 3T 3HaHUS; CHOPMHUPOBAHHOCTh YMEHUS
MPUMEHSTH OCHOBHBIE OTIEPALIMH MBICIUTEIBHON JEATEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATU3AIINIO, BRISIBJICHUE MPUIUHHO-CIICJICTBEHHBIX CBSI3eH
— JIJI U3YYEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEeAKIUi; CHOPMUPOBAHHOCTD
YMEHUM: BBISBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM
C MOHSATHUSIMU U MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB Il Oosee
OCO3HAHHOTO0 MOHUMAaHHUS CYIIHOCTH MaTepUaJIbHOTO €IWHCTBA MHUpPA, HCIOJIL30BaTh
CUCTEMHBIC 3HAHUSI MO OPraHUYECKOW XUMHUHU i OOBSICHEHHUS U MPOTHO3UPOBAHUS
SIBJICHUI, MMEIONINX €CTECTBEHHO-HAYYHYIO MPHUPOIY; CPOPMUPOBAHHOCTh yYMEHUM:
MPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMysiaM u
YpaBHEHUSIM XUMHUYECKUX PEaKIMil ¢ HUCIOIb30BaHWEM (DU3WYECKUX BEIMYMH (Macca,
00BbEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: PACUETHI MO HAXOXKJIEHUI0O XUMHUYECKON (HOPMYJIbI BEIIECTBA MO M3BECTHBHIM
MAacCOBBIM JIOJSIM XUMHYECKUX DJIEMEHTOB, IMPOJIYKTaM CrOpaHus, IUIOTHOCTHU
razoo0pa3HbIX  BELIECTB; c(hOPMHUPOBAHHOCTh  yMEHHWH:  TPOTHO3UPOBATH,
aHaJU3UPOBATH U OLICHUBATH
C TO3HIINI IKOJOTUYECKON 0€30MacHOCTH MOCEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JIEATEIbHOCTU YEeJIOBEeKAa, CBA3aHHOW C TMepepadOTKONM BEIIECTB, HCIOJIb30BaTh
MOJTyUYCHHbIC 3HAHUS Ui MPUHATUS TPAMOTHBIX DEIICHUN MpoOJieM B CHUTyalusXx,
CBSI3aHHBIX C XMMHUEH; CHOPMUPOBAHHOCTh YMEHUMN: CAMOCTOSTEIBHO IJIAHUPOBATH U
MPOBOAUTH XUMUUECKUN IKCTIEPUMEHT (MOJYUYCHUE U U3YUEHUE CBOMCTB OPraHUYECKUX
BEIIECTB, KAYECTBEHHBIE pEaKUMU YIJIEBOJAOPOJIOB  PA3JIMYHBIX  KJIACCOB U
KHUCJIOPOJACOICPKAIIUX OPraHUYECKUX BEUIECTB, PEUICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4
[0 PaclO3HaBaHUIO OPraHUYECKHX BEHIECTB) C COOJIFOJECHHWEM IIpaBUJl 0€30MacHOTO
oOpalieHusi C BEIIeCTBAMH U JIa0OpaTOPHBIM 00OpyJ0oBaHUEM, (POPMYIUPOBATH IIEITb
UCCIICIOBAHUSI, TPEACTABISATh B Ppa3iuyHOM ¢dopme pe3yabTaThl HKCIEPUMEHTA,
aHANIM3UPOBaTh M OICHUBATh HUX JIOCTOBEPHOCTh;  C(POPMHUPOBAHHOCTH YMEHMIA:
co0JIro1aTh TpaBUiia SKOJIOTHUECKH 11€J1eCO00pa3HOTO MOBEICHUS B OBITY
U TPYJOBON JEATETBHOCTU B IIEJISIX COXPAHEHUsI CBOETO 3JI0POBBS, OKpYKarolen
MPUPOIHON CpeAbl U JIOCTUKEHHS €€ yCTOMYMBOIO PAa3BUTHS; OCO3HABATh ONMACHOCTH
TOKCUYECKOTO JICUCTBUS HA KUBBIC OPTraHU3MBI

26



®enepanpHas padouas nporpamma | Xumus. 10—11 kmaccsl (yriryOaéHHBIN ypOBEHB)

ONPENEIEHHBIX ~OPraHMYECKUX BEIIECTB, TMOHUMass cMbich mokazarens [1K;
aHAIM3WPOBATh  I1EJIecO00pa3HOCTh PUMCHCHUS OpPraHUYECKUX
BCIIICCTB

B TNPOMBIIUICHHOCTH M B OBITY C TOYKHM 3pPEHHSI COOTHOLICHHS PHUCK-TIOJIb3a;

c(OpMUPOBAHHOCTh YMEHHU: OCYIICCTBIIATH IICJCHAMPABICHHBIA MOUCK XUMHUYECKOU

uHPOpMAIlMU B Pa3IMYHBIX HWCTOYHHMKAX (HAy4YHas W y4eOHO-HAaydHas JIUTEparypa,
cpeacTBa MaccoBod mHpopmaru, UHTEpHET U JpyTue), KPUTUICCKUA AHATUZUPOBAMb

XHUMUYECKYI0 UHPOPMAIIUIO, nepepabamoléams €€ U UCNOIb306aMb B COOTBETCTBUH C

MOCTABJICHHON y4eOHOM 3a1a4eii.

11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOSHUs Kypca «OOIIas U HEOpraHUYeCKas XUMUS
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTepHaIbHOM CIMHCTBE  MHpa,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHUM MPUPObI, O MECTE U 3HAYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ pojM B 00ECIEYEHUU YCTOMYMBOTO Pa3BUTHSA, B
pEIIeHNUH MPOOJIEM IKOJIOTHUSCKOM, SHEPreTUYSCKOM M MUIIIEBOM OS30ITacHOCTH,
B Pa3BUTUU MEIUIIMHBI, CO3JaHUN HOBBIX MaTEPUAIIOB, HOBBIX UCTOYHUKOB SHEPTUH, B
obecrieueHNH parioOHaILHOTO MPUPOAOIIOIL30BaHUS, B (DOPMUPOBAHUH MUPOBO33PCHHS
1 00IIe KyJbTyphl YEJIOBEKA, a TAaKXKE SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3J0pPOBBIO U TIPUPOIAHON Cpeie; BIAJCHHE CUCTEMOW XUMHYECKMX 3HAHUM,
KOTOpAasi BKJIFOYAET: OCHOBOIIOJIATAkOIINE

MOHATHS — XUMHYECKUN AJIEMEHT, aTOM, PO aToMa, U30TOIIbI, MJICKTPOHHAsT 000I049Ka
aToMa, S-, p-, d-aToMHBIC OpOWTATN, OCHOBHOE M BO30YXKIACHHOE COCTOSHHS aTOMa,
ruopuIn3aIUs aQTOMHBIX opOuTane, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPUILIATEIILHOCTh, CTEIEeHb OKUCJICHUS, XHMHYECKas CBs3b (KOBaJCHTHAas,
MOHHAs, METaJUIMYecKasi, BOJOpPOJHAsA), KpUCTANIMYECKash pelmETKka, XuMUuecKas
peakius, pacTBOP, SJIEKTPOIUTHI, HEAIEKTPOIUTHI, SJICKTPOJIUTHUECKAS IUCCOLMALIN,
CTEMEHb JIUCCOIMAIIMU, BOJOPOAHBIA IOKa3aTelb, OKHUCIWUTENIb, BOCCTAHOBUTEID,
TEIUIOBOM AP(PEKT XUMUUECKON peakliu, CKOPOCTh XMMHUYECKON PEeaKIK, XUMUIECKOE
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUST DJICKTPOJMTHUYECKONM  JTUCCOIMAIINH,
nepuoauueckui 3akoH [[.M. MenneneeBa, 3aKkOH COXpaHEHUS MacChl BEIIECTB, 3aKOH
COXPAHEHHS U MPEBPAIICHUS SHEPTUU NP XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MAccC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUM S3BIK
XUMHHU, MUPOBO33PEHUECKHUE 3HAHMS, JICKAIINE B OCHOBE MOHUMAHUs MPUYUHHOCTU U
CUCTEMHOCTH XHWMHWYECKUX SIBICHUH; COBPEMEHHBIC IIPEJCTABICHUS O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIDHOM U HAJMOJIEKYJSPHOM YPOBHSX;
MPEACTABJICHUSI O MEXaHU3MaX XHUMHUYECKUX pEaklui, TEPMOJUHAMHUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O XUMHYECKOM PaBHOBECHH,
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pacTBOpax M JUCHEPCHBIX cHUcTeMax; (HaKTOJOTUYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, TOJYYCHHH W OE€30MacHOM WCIIOh30BAHWN BAXKHEHIIMX HEOPTaHHMYECKHX
BEIIECTB B OBITY W TMPAKTUYECKOW JIESITEIHHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHITUIIAX XUMUYECKOTO TIPOU3BOJCTBA;, C(HOPMUPOBAHHOCTh YMEHHUMN: BBISIBIISTH
XapaKTEPHBIE MTPU3HAKU MOHATHUH,

YCmMauaenueams WX B3aUMOCBS3b, UCHOAb308aMb COOTBETCTBYIOIIME MOHATUA IpU
OMMCAaHUM HEOPTaHWYECKUX BEIIECTB U MX MPEBpaIlleHH; CHOPMUPOBAHHOCTh YMEHUS
MCIIOJIb30BaTh XUMUYECKYH) CUMBOJIUKY
JUIsL  COCTaBJIeHHs (OpMyJ BELIECTB M YPAaBHEHHW XHMMHYECKHX  PpEaKIHil,
cucremarndeckyro HoMeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEJIBHBIX
BEIECTB; C(HOPMUPOBAHHOCTH YMEHUS OMPEEISITh BAICHTHOCTh U CTETICHh OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIWHECHHSX, BHUJI XUMHYECKOW CBS3U (KOBaJCHTHAas,
MOHHAs,
MeTaJlTTn4YecKasi, BOAOPOAHAS ), TUIl KPUCTATNYECKON PelIETKH KOHKPETHOTO BEIIECTBA;
c(hOpMHUPOBAHHOCTh YMEHUS OOBIACHITH 3aBUCUMOCTb CBOWCTB BEIIIECTB
OT BUJA XUMHUYECKOW CBS3M W THMA KPUCTAUIMYECKOM pEmETKH, OOMEHHBIM |
JIOHOPHO-aKIENTOPHBIN MEXaHU3MBI oOpa3zoBaHuUs KOBAJIEHTHOM CBSI3H;
c(hOpMUPOBAHHOCTh YMEHHMI: KIacCU(UIIMPOBATh: HEOPraHMUECKHE BEIIECTBA MO HUX
COCTaBY, XHMMUYECKHE PEAaKIMHU MO Pa3IMYHbIM TMpU3HAKAM (YUCIYy U COCTaBY
pearupyIommx BEMIECTB, TEIIoBOoMYy d(dexty peakiuu, H3MEHEHUIO CTeleHEH
OKHCJIGHHUSI  DJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajauszaropa U JApyrue);
CaMOCTOATENLHO 8blOUpamb OCHOBAHUS W KPUTEPHUH IS KIACCHU(PUKAIMKI HU3y4aeMbIX
BEIIECTB U XMUMHUYECKUX PeaKluil; cPopMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI
nepuoanveckoro  3akoHa .M.  MengeneeBa U JEMOHCTPUPOBATH  €T0
CHUCTEeMATHU3HUPYIONIYI0,  OOBSICHUTENbHYIO M  MPOTHOCTHYECKYIO  (yHKIUU;
c(OpPMHUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE aTOMOB H
MOHOB XMMHUYECKHUX DJIEMEHTOB MEPBOro—4eTBEPTOro TmepuosioB llepuoanueckon
cucrembl J[.MI. MenzaeneeBa, HCHONB3Yysl TMOHATUS «IHEPIrETUYECKUE YPOBHUY,
«QHEPreTUYECKHE TMOIypOBHM», «S-, P-, 0O-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30YK/IEHHOE DHEPreTUYECKHE COCTOSHUS aToOMa»; OOBSCHATh 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKMX OJJIEMEHTOB M HMX COEJUMHEHUM MO0 MepuojaMm u
rpynnaMm Ilepuonnueckorn cucrembl [[.M. MeHneneeBa, BajJeHTHbIE BO3MOXKHOCTH
aTOMOB  DJIEMEHTOB Ha OCHOBE CTPOSHUS HMX  DJJIGKTPOHHBIX  O0OO0JIOYEK;
c(hOpMHUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBAa  BENIECTB  PA3IMYHBIX  KJIACCOB, nOOmMEepicoams  CyIIeCTBOBAHHE
T€HETUYECKOU CBSI3U MEXIYy HEOPTaHUYECKUMHU BEMIECTBAMU C IOMOILBIO YPABHEHUIM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN; CPOPMUPOBAHHOCTH YMEHUS pacKpbIBaTh
CYIIIHOCTb: OKHCIIUTEIIBHO-
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BOCCTaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX

peaKInii, peakuii MIOHHOTO 0OMEHa MyTEM COCTaBIICHUS MX IMOJHBIX U COKPAIIEHHBIX

MOHHBIX YPAaBHEHUH; peaKIuil TUAPOIN3a; PEAKIIUi KOMIIJIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIIEKCOB IIMHKA U aJIOMUHUA); CPOPMUPOBAHHOCTh YMEHUS
0OBSICHSITh 3aKOHOMEPHOCTU MPOTEKAHUS XUMUUECKUX

peakiuii ¢ yuéToM UX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep U3MEHEHHUS! CKOPOCTH
XUMHUYECKON peakIMy B 3aBUCHUMOCTU OT Pa3IUYHBIX (aKTOPOB, a TAKXKE XapaKTep
CMEIIEHUS] XUMUYECKOTO0 PABHOBECHS MO/T BIMSHUEM BHEIIHUX BO3JCHCTBUMN (TIPUHITUTI

Jle lllarenne); chopMHpPOBAaHHOCTh YMEHHS XapaKTEpPU30BaTh XUMHUUECKHE PEaKIuu,

Jexalue
B OCHOBE IPOMBIIIJIEHHOIO MOJyYE€HUsI CEPHOM KUCIOThI, aMMHUaKa, oOlIMe Hay4YHbIE
MPUHIUIIBI XUMUYECKUX IIPOU3BOJICTB; LEJIECO00Pa3HOCTh MPUMEHEHUS
HEOPraHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHUS
PHUCK-TIONBb3a; C(POPMHUPOBAHHOCTH BIIAJICHHUS] CUCTEMOW 3HAHMNA O METOJaX Hay4yHOTO
MO3HAHUSA SBJICHUM MpUpoabl — HAOJMIOJEHUE, U3MEpEHUe, MOJEIMPOBaHUE,
DKCIIEPUMEHT (peajbHBbIi M MBICIEHHBIN), HCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
YMEHUS NMPUMEHATb 3TU 3HAHUS MPHU AKCIEPUMEHTAIBLHOM HCCIEIOBAHUU BEILECTB U
Ul OOBSICHEHUSI XUMUYECKUX SIBIICHUN, UMEIOIIMX MECTO B MPHUPOAE, MPAKTUUYECKOM
JESITEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSI3b XMMHMUECKUX 3HAHUM C
MNOHATUSAMH U TIPEICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB s Oosee
OCO3HAaHHOT'0 IIOHMMaHUsl MaTEPUAJIbHOTO €MHCTBA MUPa; CPOPMUPOBAHHOCTb YMEHUS
MPOBOJUTH PAcy€Thl: C HCIOJIb30BAHUEM MOHATHM «MaccoBas J0Jsl BEUIECTBA B
pacTBOpe» U «MOJISIpHas KOHIIEHTpalUs», Macchl BellecTBa WIM 00bEMa rasa Io
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce€ WM OOBEMY OJHOIO U3 y4YacTBYIOUIUX B
peakuu BELIECTB; TEIUIOBOTO 3 (deKTa peakiuu; 3Ha4eHHUs] BOJAOPOJHOIO MOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C MU3BECTHOM CTEMEHBIO AUCCOLMAIIMU; MAacChl (00bEMa,
KOJIMYECTBa BEILECTBA) MPOAYKTa PEaKLUU, €CIU OAHO M3 MCXOJHBIX BEIIECTB JIaHO B
BHUJIE PACTBOPA C OINPEICIEHHON MACCOBOM JI0JIE paCTBOPEHHOTO BELIECTBA WIIM JAHO B
n30bITKE (MMEET MPUMECH); JAOJU BbIXOJIa MPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHHM
ra3oB; c(pOPMUPOBAHHOCTb YMEHHI: CAMOCTOSITENILHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHUYECKUN SKCIIEPUMEHT (MPOBEACHUE peakluii MOHHOIO OOMEHa, MOATBEPXKACHUE
KAueCTBEHHOI'0 COCTaBa HEOPTaHWYECKUX BEILECTB, ONPEIECICHHE CPEIbl PacTBOPOB
BEIIECTB C IMOMOIIBI0 HMHIMKATOPOB, U3YUCHHE BIIMSHUSA Pa3IMYHbIX (DAaKTOPOB Ha
CKOPOCTh XHUMHUYECKON pEeaKIMH, PEIICHHE SKCHEPUMEHTAIBHBIX 3aJad IO TeMaM
«Metamney u «Hemeramns») ¢ cobmoieHueM MpaBuil O€30MacHOTO OOpalieHus ¢
BEILECTBAMH M J1a0OpaTOpHBIM 000pya0BaHUEM, (DOPMYIHUPOBAThH LETb UCCIEAOBAHMUS,
npeocmasisimes B PA3NUYHOW (opMe pe3ysbTaThl SKCHEPUMEHTA, AHAIU3UpPOS8aAmb U
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OLICHMBATh MX JOCTOBEPHOCTh; C(HOPMHUPOBAHHOCTH YMEHHH: COOJIOJAaTh MpaBUiIa
MOJIb30BaHUST XUMUYECKOU

MOCY0M U J1a0OpaTOPHBIM 000pYI0BAaHUEM, OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMHU IO BBITIOJHEHHUIO Ja0OPaTOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTUYECKU
11e71eCO000pa3HOTO MOBEACHUS B OBITY M TPYJOBOW JACITEIHLHOCTH B IEISAX COXPAaHEHUS
CBOETO 3JI0POBbSA, OKPYKAIOIIEH MPUPOJTHON Cpeabl U HOCTHKEHHS €€ YCTOMYHUBOIO
Pa3BUTHUS, 0CO3HABAMb OIMACHOCTh TOKCHYECKOTO JCHCTBHUS HA >KUBBIE OPraHU3MBI
ONpENENEHHBIX HEOPraHWYECKUX BEIIECTB, MNOHUMAasg cMbica mnokazarens [1/K;
c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBIN MOUCK XUMHYECKOU
uHOpMaMu B pa3IMYHBIX MCTOYHMKAX (Hay4yHas M y4yeOHO-HaydHasl JUTEparypa,
cpencrtBa MaccoBoi mHpopmaruu, MHTEpHET U Apyrue), KpUTUYECKH aHATU3UPOBATH
XUMUYECKYI0 HH(pOpMaIio, nepepadaTbiBaTh €€ U UCIOJIL30BaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3aaueii.
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10 KJTACC

Ne
/o

HaumenoBanue
paszeiioB U TeM
y4eOHOro mpeameTa

KomnnuecTBO
4acoB

IIporpaMMHOe conepxaHue

OcCHOBHBIC BUBI ACATCIHHOCTH
00yJaroIMXCs

Pa3znea 1. TeopeTnyeckne OCHOBBI OPraHUYeCKON XUMHHU
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1.1

[Ipeamert oprannueckomn
XUMUMU.

Teopus ctpoeHus
OPraHUYEeCKUX
coequHeHnd A. M.
bytneposa

[IpeaMeT u 3HaUYeHUE OPraHUYECKOU
XUMUH, NPEJICTABICHUE O MHOTOO0Opa3uu
OPraHUYEeCKUX COCIUHECHUMU.
DIIEKTPOHHOE CTPOCHUE aToOMa YTJIepoa:
OCHOBHOE U BO30YKJIEHHOE COCTOSIHHMSI.
BaneHnTHble BO3MOXHOCTH aTOMa
yriepona. XuMHUYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUAX. THUIIbI
ruOpuaU3aliy aToMa yriaepoja.
MexaHnu3Mbl 00pa3oBaHUs KOBaJEHTHOU
cBs13M (OOMEHHBIN U
JOHOPHOAKIENTOPHBIN). THITbI
NEPEeKPbIBAHUS aTOMHBIX OpOUTAJIECH: G- U
n-cBsi3u. OJIMHApHAs, IBOMHAS U TpOiTHAas
cBs13b. CriocoOBI pa3pbiBa CBsI3E B
MOJIEKYJIaX OPraHUYECKHUX BEIIECTB.
[Tonsatue o cBOOOAHOM pajUKaje,
HYyKJIeopuiIe u deKTpodue.

Teopus cTpoeHUsT OPraHUYECKUX

PackpbiBaTh CMBICI N3y4aeMbIX
MOHATHUM (BBLAETATH UX XapaKTePHbIC
MPU3HAKK) U IPUMEHSITh 3TU MTOHATHS
IIPY OMUCAHWUU COCTaBA U CTPOECHUS
BEILECTB, JJI1 OOBICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJICHUM.
PackpsIBaTh CMBICI MOJIOKEHUI
TEOPUHU CTPOCHUS OPraHUYECKUX
BemiectB A. M. bytiiepoBa u
NPUMEHSTh UX JIJIs1 OOBSICHEHUS
3aBUCUMOCTH CBOWCTB BEIIECTB OT
cocTaBa u crpoeHus. Mcnonp30BaTh
XUMHYECKY CUMBOJIUKY JJIS
COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX, CKEJIETHBIX) (opMyT
OPraHUYECKUX BEILIECTB.

OrnpenensaTe BUABI XUMUUECKOMN
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coenuHeHnid A.M. byTtieposa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTypHas
TEOPHUS OPTaHUYECKUX COECTUHEHUN.
3HaYeHUE TEOPUHN CTPOCHUS
OPraHUYECKUX COCIIMHCHUU.
MosnexkyasipHble U CTPYKTYpPHBIE
dbopmynbl. CTpyKTypHBIE (HOPMYITBI
pa3IMYHBIX BUJIOB: Pa3BEpHYyTAasl,
COKpauleHHas, ckeneTHas. M3omepus.
Buabl nzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DJIIEKTPOHHbBIC

3¢ (}HEKTH B MOJIEKYJIaX OPraHUYECKUX
COECIMHEHUM.

WHyKTUBHBINA U ME30MEPHBINA 3D PEKTHI.
[IpencraBnenue o kiaccupuKauu
oprannyeckux Beuiects. [lonsaTue o
byHKUIHOHATBHOM rpymme. ['oMonorus.
['omonoruueckue psasl. Homenknarypa
OPraHUYECKUX COCIUHCHUN
(cucrteMatnueckas U TPUBUAJIbHBIC

Ha3BaHUA).
OcobeHHocTu u Kiaccuukanus
OPraHUYEeCKUX peakiuim.

OKHCIIUTEIIbHOBOCCTAHOBUTEILHBIC
pcakunun B OpFaHI/I‘IGCKOﬁ XUMUH.
3KCHepI/IMEHTaJILHl)Ie METOAbI

CBsI3U (OIMHAPHBIE, KPATHBIE) B
OpraHUYeCKUX COCTMHCHUSX.
XapakTepu3oBaTh POJIb U 3HAUCHUE
OpraHUYeCKOW XUMHUU B PEIICHUU
po6JIeM 3KOJIOTHIECKOMN, MTUIIIEBOM
0€30macHOCTH, B PA3BUTHH
MEIUIIMHBI, CO3/IAaHUH HOBBIX
MaTepuaioB, B 00ECIICUCHUH
paIloOHAIILHOTO
MIPUPOJIOTIOB30BAHUS;
MOATBEPKIATh €€ CBSI3b C IPYTUMHU
HayKaMHu.

Hcmonb30BaTh MOACTH OPraHUICCKHUX
BEIIIECTB

JUTSL WIUTFOCTPAIlN UX XUMHUYECKOTO 1
MPOCTPAHCTBEHHOT'O CTPOCHHSI.
Habmronath u onuchIBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI,
MIPOBOJAUTH U OMMCHIBATH
71a00pAaTOPHBIC OIBITHI
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H3y4YeHUs
NpeBpalleHu:

BeCIIECTB

H

HX
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O JlemoHcTpanuu:

o O3HAKOMJIEHUE C 00pa3laMu
OpraHUYECKUX BEIICCTB M MaTeprajaMu
Ha UX OCHOBE;

a OMBITHI IO IPEBPALIEHUIO
OpPraHUYECKUX BEIECTB IPHU HArPEBaHUU
(utaBieHue, 0OyTIMBaHUE U TOPEHUE).

0 JIaGopaTopHBIE OIBITHI:

a MOJIETTUPOBAHUE MOJIEKYJI
OpraHUYeCKUX BEIIECTB

Hroro no pazneny

Paznen 2. YrieBoaopoabl
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2.1

[IpenenpHble
YTJIIEBOJIOPOIBI —
AJIKaHbI, [IMKJI0AJIKAHbI

Aukanbl. ['OMOIOTMYECKUH PsiJT JIKAHOB,
obmrast hopmysia, HOMEHKJIATypa 1
MU30MEpPHS. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
aJIKaHOB, SP>-ruOpUAN3aLK ATOMHBIX
opOuTanei yriepojaa, G-CBs3b.
Kongopmepor. Duznueckne cBOWCTBA
AJIKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMelIeHUs, U30MEPU3ALINH,
JETUAPUPOBAHMUS, ITUKIIU3AIAN, TUPOJIN3A,
KpeKkuHra, ropenusi. Haxoxaenue B
npupoze. CriocoObl MOTyUeHUs U
MPUMEHEHUE ATKAHOB.

Bnaners n3yyaeMbIMU XUMHUYECKUMU
MOHATHSIMH.

BoIsSBIATE XapaKTepHBIE TPU3HAKU
MOHSTHH, YCTAHABJIUBATh UX
B3aHIMOCBS$3b, HCITOJIH30BaTh
COOTBETCTBYIOIIUE MOHITUS TPU
OINMCAaHUU COCTaBa, CTPOCHUA U
MIPEBPAIEHNU OPraHUYECKUX
COCTMHCHUH.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJI1 COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH,
CKEJIETHOI) (popMyTT yTriIeBOI0POIOB.

[Muknoankansl. O0mIas popmya,
HOMEHKJIATypa U U30MepHsl.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIO0YTaH) U OOBIYHBIX (IIUKJIOTICHTAH,
LUKJIOTeKCaH) IUKI0aIKaHoB. CiocoObl
MOJTYYCHUS ¥ IPUMEHEHHE IIUKJIOATKaHOB

YcranaBnuBaTh  MPUHAJICKHOCTD
BEILIECTB K OMNPEJICTICHHOMY KJlaccy
YIJIEBOJOPOJOB IO COCTaBy U
CTPOCHHIO, HA3bIBATh UX

M0 CUCTEMATHUYECKON HOMEHKIIATypE;
MPUBOJUTH TPUBUAIILHBIC HA3BAHUS
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2.2

Henpenenvubie
YIJIEBOOPOJIBL:
AJIKEHBI, aJIKaINCHBI,
AJIKAHBI

14

AuikeHbl. ['OMOIOTHYECKUH PsiJT aJIKEHOB,
oOmrast hopmysa, HOMEHKJIATYpa.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI AJIKEHOB, SP>-
rudopuIU3aIys aTOMHBIX opOUTaen
yriiepoza, 6- v m-cBsi3u. CTpyKTypHasi u
reoMeTpudeckas (yuc-mpaHc-) N30Mepusl.
PU3UIECKUE CBOKWCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOCINHEHNS, 3AMEIICHUST B (.-
MOJIOKEHUE TIPU JBOMHOM CBSI3H,
MOJTUMEPU3AIUN U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPDUNILHOSO NPUCOEOUHEHUS.
[IpaBuno MapkoBHrKOBa. KauecTBEeHHBIE
peakMu Ha JIBOMHYIO CBA3b.

CriocoObl OJTy4YeHUsI U IPUMEHEHUE

AJIKCHOB.

Ankaauensl. Kimaccudukanus ankaaneHoB

(compsikeHHBIE,

OTJICJIbHBIX TIPEJACTABUTEIICH
YIJIEBOJIOPOJIOB.

Onpenensite BUJIbI XUMHYECKON
CBSI3U B MOJIEKYJIaX yTJIEBOJIOPOJIOB
(KoBasIeHTHAs! HEMOJIIPHAS U
MOJISIpHAs, G- U TT-CBS3b).
[ToaTBepkaaTh Ha KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTU
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPATHOCTHU U TUTIA
KOBQJICHTHOM CBSI3M (O- U TT- CBSI3H),
B3aMMHOTO BJIUSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX; a TAKK€ OT
0COOEHHOCTEH peanu3anuu
Pa3TUYHBIX MEXAHU3MOB ITPOTEKAHUS
pEaKIUi.

XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHEHUIITHE
CroCOOBI TTOJTYUEHHUSI YTIIEBOIOPO/IOB,
MPUHAICKAIINX K PA3TIAYHBIM
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U30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oc00E€HHOCTH JIEKTPOHHOTO CTPOSHUS U
XUMHUUYECKUX CBOMCTB COMPSKEHHBIX
JIME€HOB, 1,2- u 1,4-ipucoeMHEHHUE.
[Tonumepuzaius CONpsIKEHHBIX THUEHOB.
Crioco0ObI mosTyueHus: ¥ MpUMEHEHHUE
aJKAIUEHOB.

AunkuHbl. ['OMOJIOTMYECKUH Pl ATKUHOB,
obmrast hopmysia, HOMEHKJIATypa
u3oMepusi. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QJIKUHOB, SP-TUOPUAN3ALINS DIEKTPOHHBIX
opbOuTaseii aroma yriaepoaa. dusndeckue
CBOWCTBA AJIKUHOB.

XUMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOEANHEHNUS, TUMEPHU3ALUN U
TpUMepHU3aluu, OKUCIIeHUs. KucioTHeie
CBOICTBA AJIKWHOB, UMEIOIIINX KOHIEBYIO
TPOMHYIO CBs3b. KaueCTBEHHBIE peakun
Ha TPOMHYIO CBS3b.

Crioco0ObI MOJTy4eHUsI U IPUMEHEHUE
AJIKUHOB

KJIACCaM.
BBISBIATE TEHETUYECKYIO CBSI3b
MEXIY YTJIEBOJOPOIAMH PA3THIHBIX
KJIACCOB U TIOJITBEPIKIaTh €€ HaTHIne
YPaBHEHUSMH COOTBETCTBYOIITUX
XUMHUYECKUX PEAKIUU C
HCITIOJIb30BAHUEM CTPYKTYPHBIX
dhopmyI1 BEIIECTB.

XapakTepu30BaTh HCTOYHUKHU
YTJIEBOJOPOAHOTO CHIPhS (HE(TH,
MPUPOIHBINA ra3, yrojib), CIocoObl UX
nepepabOTKU U IPAKTUYECKOE
MPUMEHEHNE TTOJTy9aeMbIX TIPH 3TOM
MPOTyKTOB.

Hcnonb3oBaTh 001I€HAYYHbIE
METO/IbI TIO3HAHUS TIPH
CaMOCTOATEILHOM TUIAHUPOBAHUH,
MPOBEICHUH U OTTUCAaHUU
XUMHYECKOTO KCIIEPUMEHTA
(JtabopaTopHBIE ONBITHI U
npakTuyeckue padbotsl). CiieqoBaTh
npaBuiiaMm 0e30macHOi paboTHI B
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2.3

ApomaTtnueckue
YIJIEBOJAOPO/bI (apEHBI)

ApoMaTHyYeCKne yrieBOI0POIbI.
["oMonorudeckuit psix apeHoB, o0IIas

dbopmysa, HOMEHKJIATypa U U30MEPHUS.

QHGKTPOHHOC " IIPOCTPAHCTBCHHOC
CTPOCHHUC MOJICKYJIbI OeH3o01J1a.

7a00paTOpuu TPHU UCIIOJIH30BAHUHU
XUMHYECKOW MOCY bl U
o0opy/I0BaHUs, a TAKXKE MpaBUiIaM
oOpalleHusl ¢ BEIeCTBaMH B
COOTBETCTBHUM C MHCTPYKLHSIMHU

IIpasuno apomamuyrnocmu, npumepwl
aAPOMAMUYECKUX COEOUHEHU.
DU3UYECKUE CBOKWCTBA aPEHOB.
XUMHYECKHE CBOMCTBA O€H30J1a 1 €T0
TOMOJIOTOB: pPEaKIMy 3aMEIICHUS B

OCH30JILHOM KOJIBIIC U YTIJICBOOAOPOIHOM

panukane, peakiuu NpucoeIuHEHNS,

OKHCJICHHE TOMOJIOTOB O¢H30Ma. Peaxyuu

INEKMPOPUTLHO2O 3AMEUJCHUS.
[IpencraBienne 06 OPUESHTUPYIOIIEM

TIEVCTBUAM 3aMECTHUTEIEN B OEH30JIbHOM

KOJIbLIE HAa IPUMEPE AKHIIBHBIX
panvKanoB, KapOOKCHUIBHOM,

T'UIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIII,

ATOMOB T'aJION€HOB.

Oco0eHHOCTH XUMHUYECKIUX CBOMCTB

ctupoia. [Tomumepuzaius ctuponia.

CriocoObI OSTyYeHHSI ¥ IPUMEHCHUE
apOMaTUYECKHUX YIJIEBOJIOPOJIOB

BBITNIOJIHEHMSI TAOOPATOPHBIX ONBITOB
U IPAKTUYECKUX pabOT 1O
MOJIYYEHUIO U U3YUYEHUIO
OpraHUYECKUX BEIECTB.
[IpencTaBasTh pe3ynbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPaBHEHUN COOTBETCTBYIOIIHNX
peakiuii U JenaTh BbIBOJbI HA UX
OCHOBE.

[IpoBOAUTDH BHIYMCICHUS IS
ONPEAEICHUS MOJIEKYJISIPHON
(hopMyJIbl OPraHMYECKOTO BEIIECTBA
110 YPAaBHEHUIO XUMUYECKON PEAKINU
Y IO MACCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOJSAIINX B €0 COCTAaB,
1o macce (00beMy) IPOIyKTOB
CTOpaHUS.

CaMOCTOSTENIbHO TUIAaHUPOBATh U
OCYIIECTBIISITh CBOIO

39



®enepanbHas padouas nmporpamma | Xumus. 10-11 kinaccs! (yriyOi€HHBIN ypOBEHB)

24

[IpupoaHbIE HICTOYHUKH
YTIIEBOIOPOAOB U UX
nepepaboTka

[Tpupoansiii ra3. [lonyTHble HeTIHBIE
ra3el. HedTh 1 €€ mpoucxoxaeHue.
KameHHBI! yTroJib 1 MPOAYKTHI €T0
nepepadoTKu.

Cnioco6s1 nepepaboTku HEDTHU:
NEPEroHKa, KPEKUHT (TEPMUYECKUH,
KATaJIMTUYECKUI ), pUPOPMUHT, TUPOIIH3.
[TpoaykTel mepepaboTku HEDTH,

[I03HABATEIbHYIO AEATEIIbHOCTD;
[IPUHUMATh AKTUBHOE Y4acTHE B
IpyNInoBoOi y4eOHOU e TeNbHOCTH

UX NMPUMEHEHHUE B MIPOMBIIUIEHHOCTU H
B OBITY.

['eHeTHyeckas CBsI3b MEXAY Pa3IuYHBIMU
KJIacCamMu yTJIEBOJIOPOJIOB
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2.5

l"anorennpousBoHbIE
yTJIEBOJOPO/IOB

DIIEKTPOHHOE CTPOEHUE
raJIOr€HOITPOU3BOAHBIX YIJIEBOIOPOIOB.
Peakiuu 3aMereHus rajlioreHa Ha
TUAPOKCUII, HUTPOTPYyIIly, HHAHOTPyIITy,
amuHOrpymmy. /leiictBue Ha
raJIOreHIIPOU3BOIHBIE BOJHOTO U
CIIMPTOBOTO PacTBOpa LIEIOYH.
B3aumoneiicTBUE TUranoreHaaKaHoB C
MarHuem u iuHkoMm. [lonstue o
METaJNIOOPTaHUYECKUX COCIUHEHUSX.
Hcronb30BaHue TAIOT€HIIPOU3BOIHBIX B
OBbITY, TEXHUKE U B CUHTE3E.
JKCIepPUMEHTATbHbIEC METObI
U3y4eHHs BelleCTB U UX NMpeBpalleHuil:

O JlemoHcTpauuu:
O nemoHcTpanusi (U3NYECKUX CBOWCTB

YIJIEBOJIOPOJIOB  (pacTBOpUMOCTh); [
Ka4eCTBCHHBIE PEaKIINU

YTIIEBOJOPOJIOB PA3TUIHBIX KIIACCOB
(oOecuBeunBaHre OPOMHON UK UOTHOM
BOJIbI, PACTBOpA MEpMaHTaHaTa KaJus,
B3aUMOJEUCTBHUE alleTHJICHA
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C aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa);

g oOpa3Lpl M1acTMacc, KAy4yyKoB U
PE3UHBL;

g kosutekiuu «HedTe» u «YT0mmy;

g BUJeOpparMeHT «BynkaHuzanus

PE3UHBDY.
0 JIaGopaTtopHbI€ OMBITHI:

d O3HaKOMJIEHHE ¢ oOpasiaMu
11acTMacc, KayuyykoB U pe3unsl; [

MOJCIUPOBAHNEC MOJICKYIJI YIJTICBOAOPOA0B
H TaJIOTCHOIIPOU3BOAHBIX]

O MOJIy4YEHNE METAHA U U3YUCHUE €T
CBOMCTB,;
O MOJYyYEHNE ALETUIICHA U U3YyUYECHUE

€r0 CBOMCTB.

* [IpakTiueckue paboThI:
Ne 1. IlonyueHnune 3TrIIEHA U U3yYEHUE €TI0

CBOWCTB.
* PacuértHrle 3a1aun:

g ONpEIECIICHHE MOJIEKYISIPHOM
dbopMyIIbl OPraHUYECKOTO BEIIECTBA 10
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
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BXOJISIIIIMX B €TI0 COCTAaB;
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0 HaxoxaeHue MOJIEKYISIpHOU PopMyIIbI
OpPraHUYECKOTO COCTMHEHUS 110 MacCe
(00BeMy) IPOAYKTOB CrOpPaHUS; paCUETHI
10 YPAaBHEHHUIO XUMUIECKON PEAKITHH

Hroro no pasneny

35

Paznen 3. Kuciaopoacoaep:kaimue OpranHn4ecKue coeTuHeHust

3.1

Cnuptel. DeHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenrie MoJeKy (Ha IpuMepe
METaHoJIa U 3TaHoJa). ['oMosornueckuit
psn, obmas Gpopmyna, usomepus,
HOMEHKJIATypa U Kiaccuduxanus
crupToB. PU3NYECKUE CBOMCTBA CIIUPTOB.
Bonopoanas cBsizb. XuMHYECKHE
CBOMCTBA: peaKklMM 3aMEeIlICHUS,
JNEruApaTalu, OKUCICHUS,
B3aUMOJIEHCTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KUCIIOTAMH.
KauecTBeHHas peakiiysi Ha OJTHOATOMHBIE
crnupThl. DU3KMONIOTNYECKOE IEUCTBUE
ATaHOJIa U METAHOJIA HA OPTraHU3M
yesioBeka. CriocoObl MOTyYeHUs U
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[Ipocthie 3pupbl, HOMEHKIATypa U
nzoMepusi. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOKCTB.

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHSATUN (BBIJESATh UX XapaKTEePHbIC
MPU3HAKU) U IPUMEHSThH ATU TTOHSATHUS
MIPY OMUMCAHUM COCTABA U CTPOCHUS
BEIIECTB, I OOBSICHEHUS OTJEIbHBIX
¢dakToB U sABICHMH. VcIIoIBp30BaTh
XUMHUYECKYI0 CUMBOJIUKY JJIs1
COCTaBJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI¢HHOMN ) hopMyT
KHCIIOPOJICOJIEPKAITUX OPraHUYECKUX
BEIIIECTB.

VYcranaBiauBaTh MPUHAJIEKHOCTh
KHUCJIOPOI0COAEPKALINX
OpraHUYeCKUX BEIIECTB

K OIPEJICIICHHOMY KJIAcCy IO COCTaBy
U CTPOCHUIO, Ha3bIBaTh UX o
CUCTEMAaTUYECKOU HOMEHKJIATypE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BaHUS
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MHOroaTtoMHbI€ COUPTHI: STUIICHIJIUKOIb
u rimneprd. duznueckue 1 XuMUYECKUe
CBOICTBA: peakIuy 3aMEIICHNUS,
B3aUMO/JIEICTBUE C OPTAHUYECKUMHU U
HEOPraHUYECKUMU KUCIIOTAMH,
KaueCTBEHHAs peaKklusl Ha
MHOT'OATOMHbBIE€ CIIUPTBHI.
OU3NOIOTHYECKOE IEUCTBUE HA
opranu3M 4enoBeka. CriocoObl
MOJIyYEHHS] U TPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3AUMHOE
BIIUSTHUC THAPOKCOTPYIIIBI U OEH30IbHOTO
snpa. duzndeckue cBoicTBa peHoa.
Oco0EHHOCTH XUMUYECKUX CBOMCTB
¢denona. KauecTBeHHbIE peakuy Ha
denoin. Tokcuunocth Gpenona. Criocoobt
NOJIyYeHHs U IPUMEHEeHHEe (peHoa.
denondopmanbiaeruaHas cMoIa

OT/CJIBHBIX TIPEJCTaBUTEIICH
KHUCJIOPOJICOJIEpKAIIMX COCTMHECHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
pUMEHEHUE, PU3HUECKHUE U
XAMHUYECKUE CBOKMCTBA, BAXKHEUIIINE
CIIOCOOBI TTOTYUCHHS TIPeICTaBUTEINeH
Pa3IMYHBIX KJIACCOB
KHUCJIOPOJICOJICPKAIINX COCTUHEHHU;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEXIAY HUIMHU U OATBEPKIATh €€
HAJIMYKUE YPABHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMiA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYJT BEIIECTB.
[ToaTBepxkaaTh Ha KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTU
PEaKIIMOHHOMN CITIOCOOHOCTH
KHCJIOPO/ICOJIEpIKAIMX OPraHUYEeCKUX
BEILIECTB OT (PYHKIMOHAIBHBIX TPYIII
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3.2

KapOouusnbhbie
COCTUHECHHSI:

aJBJICTUIBI U KETOHBI.
KapOoHoBbI€ KHCIIOTHI.
Crnosxubie 2¢upsl. Kupsi

21

KapOoHuibHBIE COEIMHEHHUS: AJIbJIETUIbI U
KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TPYIIIBI.

['omonornueckue psizibl aJIbJACTUIOB U
KETOHOB, 0011ast hopmyia, H30MEPHsT U
HOMeHKJ1arypa. dusnueckue cBoricTa
aJNbACTUIOB U KETOHOB.

B COCTaBE€ UX MOJIEKYJ], B3AUMHOIO
BIIMSIHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIaxX; a TAK)KE OT OCOOCHHOCTH
peanu3anuu pa3IndyHbIX MEXaHU3MOB
IIPOTEKAHMS PEAKLIUM.

OmnuceIBaTh COCTaB, XUMHYECCKOC
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XUMHUYECKHE CBOMCTBA AIBACTUIOB U
(peaxkuuu
Ilpeocmasnenue o mexanuzme peaxyutl
HYK1e0DUIbHO2O nPUCOeOUHeHUsL.
OxucieHne ajabAeTHI0B, KauyeCTBCHHBIC
peaxiuu aJIbJICTH]IOB. Crioco0sI
MIOJTyYeHUs] ¥ IPUMEHEHUE aJIbJICTU/IOB U
KETOHOB.

KETOHOB MPHUCOCIMHEHHUS).

OIHOOCHOBHBIE TIPEICNIbHBIE KAPOOHOBBIE
KACITOTBI. OCOOCHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepus
¥ HOMCHKJIaTypa. ®u3ndyeckrue CBONCTBA,
BOJIOPOJIHBIE CBSI3U. XUMHUYECCKUE
CBOMCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIIHSI
ATepUPUKAINNA, PEAKIIUH C YIACTHEM
YTIIEBOIOPOAHOTO paguKaa.

[TonsiTHE O MPOU3BOTHBIX KAPOOHOBBIX
KHUCJIOT: CIIOKHBIE dUPBI, aH2UOpUObL,
2A7102eHaAH2UOPUOBL, AMUObL, HUMPUILBL.
Oco0eHHOCTH CBOMCTB MypPaBbUHOMN
KHCITOTHI.

Mmuoroo6pasue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIIOT,
JTUKapOOHOBBIX KUCIIOT,
THJIPOKCUKAPOOHOBBIX KHJIOT.

CTPOCHHE U IPUMECHCHHUE KUPOB U
YTJIEBOJIOB, XapaKTEPU30BaTh UX
3HAYCHHE TSI JKU3HEICATCIIEHOCTH
OpPTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS
Ha JKUBBIC OPTaHU3MBI ONPEACIICHHBIX
KHCIIOPOJICOIEPIKAIIUX OPTaHUIECKIX
BEIIICCTB U MOSICHATHh Ha IPUMEpax
CIOCOOBI YMEHBIIICHUS U
MPEIOTBPAIICHHS KX BPEIHOTO
BO3/ICHCTBHS Ha OpTraHU3M YeJIOBEKa.
Hcnonb30Bath 00IICHAYYHBIC METOIBI
MO3HAHUS TPH CAMOCTOSTEIHLHOM
IUTAHUPOBAHHH, TIPOBEICHUH U
OIMACaHUU XUMHUYIECKOTO
sKcriepuMeHnTa (1abopaTopHbie
OTIBITHI ¥ PAKTUYECKUE PaOOTHI).
CrnenoBath mpaBwiiaM 0€3011acCHOMN
paboTHI B 1aOOpaTOpUM TMpHU
UCIIOJIb30BAHUU XUMHUYECKOM ITOCY JIbI
1 000pyAOBaHUs, a TAKXKE MpaBUIaM
oOpalleHus C BeIecTBaMH B
COOTBETCTBHH C HHCTPYKIUSIMHU
BBITIOJTHEHHMSI JTAOOPATOPHBIX OIBITOB
U TIPAKTUYECKUX pabOT IO
MOJTYYCHUIO U U3YUCHUIO
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[IpencraBuTenn BrICIITUX KapOOHOBBIX
KHCJIOT: CTEAPUHOBAs!, NaJIbMUTHHOBAA,
OJICUHOBA, JUHONE6A5, TUHONEHOBAS
KUCIOThL. CIOCOOBI MOTyYEHUS U
MPUMEHEHUE KapOOHOBBIX KUCJIIOT.
Crnoxnble 3¢upsl. ['oMonorudeckuit psij,
oOmast popmyiia, U30MepUs U
HOMEHKJIaTypa.

Kupsl: ctpoenue, puznyeckue u
XUMHUYECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCJION Y LIEJI0YHOM Cpeax.
Oco0EeHHOCTH CBOMCTB KHUPOB,
COAEPKAIIMX OCTATKX HENMPEAETbHBIX
YKUPHBIX KUCTOT. JKUpBI B IPUPOJE.
MpbLT4 KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeructeue. [lonamue

O CURmMemu4YeCKux mMornuwux cpedcm@ax
(CMC)

OpraHUYECKUX BEIIECTB.
IIpencraBiaTs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUIN COOTBETCTBYIOIIHNX
peakuuii U JenaTh BbIBOJbI HA UX
OCHOBE.

[IpoBOIUTH BHIYMCIIECHUS IS
ONPENEIICHNS MOJIEKYJISIPHOU
(opMyJIbl OPraHNYECKOTO BELLIECTBA
[0 YPaBHEHUIO XUMHUYECKOW peaKuu
Y 110 MACCOBBIM JI0JISIM aTOMOB
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB,
a TaKXKe Ha ONPEACIICHUE JOJIN
BBIXOJa POAYKTA PEAKUU OT
TEOPETHUUYECKH BO3MOKHOTO.
CamocCTOATENBHO MIAHUPOBATH U
OCYILECTBIATH CBOIO
MIO3HABATEJIbHYO JEATEIbHOCTb;
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3.3

YriaeBoasl

OO6miass  xapakTepUCTHKA  YTJIEBOIOB.
Knaccudukanus yrieBoaoB (MOHO-, JIU-
Y TIOJICAaXapH/Ibl).

Momnocaxapuabl: I1r0K03a, (GpyKTO3a,
pub03a, raaKTo3a, Je30KCUprodo3a.
du3nyecKkue CBOMCTBA U HAXO0XKJCHUE B
npupoje. Porocunres. Onmuueckas

usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoaeK) bl

IIPUHAMATh AKTUBHOE y4aCTHE B
IpyINIIOBOI Y4EOHOU NeATENBHOCTH
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2noKo3vbl, npoexyuu Xeyopca, o-
paromepul 2110K03bi.

XUMHUYECKHE CBOWCTBA IITIOKO3BL: C
Y4aCTUEM CIIMUPTOBBIX U albACTHIHOM
TpyIiN, CAUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITHOKO3bI.

[IpuMeHeHuE TIIIOKO3bI, €€ 3HAaUCHUE B
KU3HEAEATETbHOCTA OPraHU3Ma.
Jucaxapusl: caxaposa, MaibTo3a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABIMBAIOILINE JTUCAXAPUIBI.
['uaponu3s caxapo3bl. Haxoxaenue B
MPUPOJIC U IPUMEHEHUE.
[Tonucaxapuasl: Kpaxmal, IITUKOTEH U
nesono3a. CTpoeHue MakpOMOJIEKY T
KpaxMmaJia, TJIMKOTeHa U IEJUTF0JI03bI.
du3nuecKue CBOKMCTBA Kpaxmalia u
LEJUTI0JI03bl. XUMUYECKUE CBOMCTBA
KpaxMmasa (TUApoJIu3, KaYeCTBEHHAs
peakius ¢ Hogom). XuMU4eCcKue
CBOMCTBA IEJUTIOJIO3BI (TUIPOIIHU3,
peakius moixyudeHue 3(hupon
uesuttoo3bl). [lonsitue

u

00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

arieTaTHBIN MIEJK).
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JKCNePUMEHTATbHbIE METO/IbI
U3y4YeHHS BeleCTB U UX
NpeBpPaLeH:
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0 JlemoHcTpanuu:

— CBOMCTBA CIIUPTOB: PACTBOPUMOCTh B
BOJIC, B3aMO/ICHCTBHUE ATAHOJIA C
HATpHEM, OKHCIIEHUE STUIIOBOTO CIIUPTA
JTUXPOMATOM Kajius (BO3MOKHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB); —
KaueCTBEHHBIE PEAKIINH aJIbJICTHUJIOB:

C aMMHa4YHbIM PaCTBOPOM OKCHA
cepebpa u ruapokcuom meau(ll); —
XMMHUYECKUE CBOMCTBA pacTBOpa

YKCYCHOM KUCIIOTHI.

0 JIabopaTOpHBIE OIBITHI:

— peakius MIHIEPUHA C THAPOKCUIOM
meau(ll);

— OKHCIIEHHUE STUJIOBOTO CIUPTA B
aJIbJIETU]T PACKaJICHHON MEIHOM
MIPOBOJIOKOM;

— B3aUMO/ICMCTBHE pacTBOpa
roko3bl ¢ ruapokcuaoM meau(ll);

— B3aHMOJICMCTBUE Kpaxmala ¢
HOJIOM.

* [IpakTHueckue paboTHI:

No 2. Pemienue skciepuMeHTaIbHbIX
3ana4 o TeMe «CrupTel 1 PeHoTbDY; Ne

53



®denepanpHas padbouas mporpamma | Xumus. 10—11 knaccst (yrayOn€HHBIN yPOBEHB)

3. Perienue skcrepuMeHTaIbHBIX 3a7a4
no Teme «KapOoHOBbIE KHCIOTHI.
CrnoxHble 3¢upb».

* Pacuérurle 3amaun:
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— ONPEAEIIEHUE MOJIEKYJIIPHOU
(bOopMyJIBI OPraHUYECKOTO BEIIECTBA 10
MaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXO/ISIIIIMX B €T0 COCTaB; MO0 Macce
(00BeMy) TPOTYKTOB CTOPAHUS; IO
KOJIMYECTBY BellecTBa (Macce, 00beMy)
IIPOTYKTOB PEAKITUN W/WITU UCXOTHBIX
BEIIICCTB;

— pelIeHrne pacu€THRIX 3a/1a4 Ha
OTIpe/IeTICHUE JIOJIA BBIXO/1a MPOIYKTa
PEaKIuu OT TEOPETHUECKHA BO3ZMOXKHOTO

Hroro no pazneny

41

Pa3znen 4. A3orcoaepskaniue opraHuyeckue coeJMHeHUus
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4.1

AMUHBI.
AMUHOKHUCIIOTHI. bekn

12

AMUHBI — OPraHUYECKUE MPOU3BOIHBIC
ammuaka. Kimaccudukanus aMuHOB:
anudaTUIecKue U apoMaTHYECKHE;
MIEPBUYHbIC, BTOPUYHBIC U TPETUYHBIE.
CrpoeHnue MoJiekyJ, oomas hopmya,
M30MepHsl, HOMEHKIIaTypa U (pu3ndecKue
cBoicTBa. XMMHUECKOE CBOMCTBA
anupaTUIeCKuX aMUHOB: OCHOBHbBIC
CBOMCTBA, AJIKUJIUPOBAHUE, PEAKIIUHU C
a30TUCTOM KHCIOTOM.

Comm anKuIaMMOHUSL.

AHWIMH — TMPEACTaBUTEbL AMHUHOB
apomatuyeckoro psga. CrtpoeHue
aHuiauHa. B3aumHoe BausiHUE TpynI

PackppIBaTh CMBICIT H3y9aeMbIX
MOHSATUH (BBIJICTATh UX XapaKTEPHbIS
MIPU3HAKHN ) U IPUMCHSTH 3TH TTOHATHUS
P ONMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, 719 O0BICHEHHUS
OTIICTBHBIX (DAKTOB W SIBJICHHM.
Hcrnonp30BaTh XMMHYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpALIEHHOM )
dbopMyIT a30TCOAEPIKAIINX
opraHuyeckux BemecTs. OnpeaensaTh
MPUHAIICKHOCTH a30TOCOACPIKAITUX
BCILIECTB
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aTOMOB B MOJICKYJI€ aHHWJIMHA.
OcoO0eHHOCTH XMMHYECKUX CBOMCTB
anmnrHa. KauecTBeHHBIC peakninu Ha
AHWJINH.

CriocoObl OJTy4eHHE U IPUMEHEHHE
anudaTUIeCKuX aMUHOB U aHWJIMHA W3
HUTPOOEH301a.

AmuHOKHCIIOTEI.  HomeHkmatypa w
nzoMepus. OTAeNbHBIC TPEACTABUTEIH
0-aMHUHOKHCIIOT: TJIALINH, aJIaHuH,
Qenunananun, cepum, 2IYMAMUHOBAS
Kucioma, auzun, yucmeurn. Onmuyeckast
usomepusi AMUHOKUCIOM.! D- u L-
AMUHOKUCIOMBL.

dusnyeckue CBOMCTBAa aMHHOKHUCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTMHCHUH,
peaKIus MOJIMKOH/ISHC AU, 00pa30oBaHue
MENITUIHOMN CBSI3H.

buonoruyeckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak mpupogHbIE TTOTUMEDHI.
[lepBuuHasi, BTOpUYHAS U TPETUYHASL
CTpPYKTypa 0enkoB. XUMHUYECKHUE
CBOICTBA OEJIKOB: THIPOJIU3,

K OIPEJIEJICHHOMY KJIAcCy I10 COCTaBy
Y CTPOEHUIO, HA3bIBATh UX 10
CUCTEMATUYECKOM HOMEHKIIATYPE;
IIPUBOJIUTH TPUBHUAJILHBIE HA3BAHMUS
OTJEJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHUE, GPU3NUECKUE U
XUMHYECKHUE CBOMCTBA, BaXKHEHUIIIHC
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MIPEACTABUTEINIEN a30TCOAEPKALINX
COEIMHEHU.

OnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEJIKOB;
MOSICHATH HA IPUMEpax 3HAUYCHUE
OEJIKOB JIJIsl OpraHU3Ma YEJIOBEKa.
[IpoBOINTE BEIYMCIICHUS U1
ONPEAEICHUS MOJIEKYJISIPHON
(GopMyJIbI OPraHNYECKOTO BEILIECTBA
II0 MacCCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXOAIIUX B €r0 COCTaB,
a TAKXKE I10 YPABHEHUSIM XUMUYECKHUX
pEaKIuid.

Hcnonp3oBath oOLIEHAYYHBIE
METO/Ibl IO3HAHUSL TIPH
CaMOCTOSITEIILHOM
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JIeHATypalrs, KaueCTBCHHBIC PEaKIud Ha
OCEJIKH.

IJIaHUPOBAHWH, ITPOBCACHNHA U
OIIMCaHUHU XUMHUYCCKOT'O
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Ionamue 06 azomcooepocawjux
2emepoYUKIUYeCKUX COeOUHEHUSX.
Hupumuounossie u nypurosvie
ocrnoeanus. Hykneunoevie kuciomoi:
cocmas, cmpoenue u OUoI02UYecKoe poib.
JKCNEePUMEHTATbHbIE METO/IbI
U3yUYeHHUs BelleCcTB M UX NMpeBpallleHuii:

0 IeMoHCTpauuu:
g pacTBOpeHHE OEIKOB B BOJIE;

g JeHATypanus OEIKOB MPH

HarpeBaHuM; L nBeTHbIE peakuu OENIKOB.

* [IpakTiueckue pabOThI:

Ne 4. Pemenue skcniepuMeHTaIbHBIX
3a7a4 [0 TeMe «A30TcoAepKalue
OpraHuyecKue coequHeHus»; Ne 5
Pemenue sxcriepuMeHTaIbHBIX 3a/1a4
no teme «Pacrno3zHaBanue
OpPTaHUYECKUX COETUHEHUI.

* Pacuérturle 3a1aun:

g ONpeJEICHUE MOJIEKYJIAPHOI
(dbopMyIIbI OpPraHNYECKOro BEIIECTBA IO
MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €ro COCTaB; MO Macce
(00beMy) TPOOYKTOB CrOpaHusi; IO
KOJIMYECTBY BelllecTBa (Macce,

sKcriepuMeHTa (J1abopaTopHbIe
OTBITHI U TIPAKTUYECKUE PAOOTHI).
CamocCTOSITeNbHO MIAHUPOBATH U
OCYILECTBIISITH CBOIO
MTO3HABATEIbHYIO IESTENbHOCTD;
MIPUHUMATh AKTUBHOE YYaCTHE B
IPYIIOBOM Y4eOHOM AESATEIHLHOCTH

60



®enepanbHas padouas nmporpamMma | Xumus. 10-11 kiaccel (yriy0n€HHBIN ypOBEHb)

00BbeEMY) MPOAYKTOB PEAKIIMH W/UIN
UCXOIHBIX BemecTB; [ pemenue
pacu€THBIX 3a7la4 Ha OIpeJIeNIeHUe 10U
BBIX0/1a MTPOYKTa pEakluu OT
TEOPETUYECKH BO3ZMOKHOTO

Wroro no pazaeny 12

Pa3zgen 5. BeicokomoJiekyJasipHbIe COeIUHEHUS
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5.1

BricokomoliekynsipHbIe
COEIMHEHUS

OCHOBHBIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN:
MOHOMEDP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEPU3ALIUN, CPETHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN — NIOJIMMEPHU3ALIUS U
NOJIMKOHAEHcauus. [Ipedcmasnenue o
cmepeopezyApHOCmuU U
HAOMONEKYAAPHOU CIPYKIYpe
NOAUMEPOE, 3A6UCUMOCTb CEOUCME
NOJIUMEPOE OM UX MOJICKYAAPHO20 U
HAOMONEKYIAPHO20 CIMPOEHUSL.
ITonmumepHble Matepuansl. [Inactmaccsl
(MONMMATUIIEH, TOJUIIPOIUIIEH,
MTOJIMBUHWIXJIOPU, TTOJIMCTUPOII,
MOJIMMETUJIMETAKPUJIAT, OJUKAPOOHATHI,
nojaudTHIEeHTepedTanar). Ytunuzauus u
nepepaboTKa IIACTUKA. DJIacTOMEPBI:
HaTypaJIbHBIMN,

Bnanets uzyyaeMbIMU XUMUUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
U3Y4YaeMbIX MOHSATUN U IPUMEHSTh
AT MOHATHUS IPU ONHCAHUU COCTaBA
Y CTPOECHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYeCKUX BEIIECTB, IS
00BSICHEHUS OTJACIbHBIX (PAKTOB U
SIBIICHU M.

Hcnonp30BaTh XUMHYECKYIO
CUMBOJIUKY JIJI1 COCTABIICHHS
CTPYKTYPHBIX (DOPMYJT BEIIECTB
(MOHOMEPOR U TIOJIMMEPOB) U
YPAaBHEHUN peakUUil ITOIMMEPU3ALUU
Y TIOJINKOHJEHCALIUH.

OnuceiBaTh  COCTaB, CTPOCHHE,
OCHOBHBIE CBOMCTBAa M NMPUMEHEHUE
Kay4yKoB, Haubosee
pacrpoCTpaHEHHBIX BUJOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBath 001IEHAYYHbIE
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CUHTETHYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bosnokna: HaTypalibHbI€ (LIEPCTh, IIENK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KarmpoH U JaBcaH).

llonumepvr  cneyuanvHo2o  Ha3HAYEHUs
(menion, Keenap, 31eKMpPonposoosuUe
noaumepsvl, buopaziazaemvle noJUMepPbl).

JKcNepUMeEHTATbHbIE MeETObI
U3Y4YeHUS BelIeCTB U 170.4
NnpeBpalleHui:

0 JlemoHcTpauuu:
O  o3HakomsieHHE ¢  oOpa3lamu

IMPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH,
ImracTMacce, KaydyKoB.

O IMpaktuyeckue pabOTHI:

Ne 8. Pemienue skcrepruMeHTaIbHbBIX 3a/1a4
1o TeMe «Pacrno3HaBaHue macTMace u
BOJIOKOH)

METO/IbI TTO3HAHUS TIPH
CaMOCTOSATEIILHOM TUTAaHUPOBAHUH,
IIPOBEJICHUU U OTTUCAHUU
XUMHUYECKOTO IKCITEPUMEHTA
(J1abopaTopHbBIE OMBITHI U
MpaKTUYECKUE PabOTHhI)

Hroro no paznemny 6
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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[IporpammHoe conepkanue

OcHOBHBIC BUBI ACATCIHHOCTH
00yJaroIMXCcs

Paznen 1. Teopernueckne 0CHOBbI XUMUM

64



®enepanbHas padouas nmporpamma | Xumus. 10-11 kinaccs! (yriyOi€HHBIN ypOBEHB)

1.1

Ctpoenue aroma.
[Tepunoanyeckuii 3aKoH
u [lepuonnueckas
CHUCTEMA XUMHUYECKUX
sanementoB J[.U.
MenneneeBa

Atom. CocTaB aTOMHBIX SIAEP.
Xumuueckuit  3iemeHt.  M30Torsl.
Kopnyckynapno-6onnogoti  oyanusm,
0BOUCMBEHHAS NPUPOOA INeKMPOHA.
CtpoeHne »3JIEKTPOHHBIX 000J0YEK
aTOMOB, K8AHMOBbLE YUCIIA.
DHepreTuyeckue YpOBHH U TOAYPOBHH.
Atomupie opoOutanu. Knaccudukanms
XUMHAYECKHX JJIeMeHToB (S-, p-, d-,
fanemenTsl). Pacnpenenenue 3J1eKTpOHOB
10 AaTOMHBIM  OPOUTAISIM;  HPUHYUN
MuHumMyma sSnepeuu, npunyun Illaynu,
npasuio XyHoa. DNEeKTPOHHbIE
KoH(purypamuu atromoB snemeHToB | — 1V
MEPUOJIOB B OCHOBHOM M BO30Y>KIECHHOM
COCTOSIHUH, AJICKTPOHHBIE KOHPUTYpaLUU
HOHOB.

Ilonuamue 06 s3Hepeuu uonuzayuu, IHepeul
CpoOCmBa K 271eKMpPOH).
DIIEKTPOOTPULIATEIILHOCTb.
ITepunonnueckuit 3akoH u Ilepuoauueckas

PackppIBaTh CMBICIT H3y9aeMbIX
MOHATHUH (BBIICTATH UX XapaKTePHBIC
PU3HAKN) U IPUMEHSTH ATH TTOHSATHS
P ONMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, 719 O0BICHEHHUS
OTJIEIIbHBIX (DAKTOB U SBJIICHUI.
PackpbpIBaTh CMBICH MIEPUOANIECKOTO
3akoHa J[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €TO
CHUCTEMATU3HPYIOIIYFO,
OOBSCHUTEIBHYIO U
IIPOTHOCTHYCCKYIO (DYHKIIHH.
XapaKTepu30BaTh FJICKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHHH) U HOHOB
XUMHYECKHUX 3JIEMEHTOB 1 — 4
MIEPUOJIOB U UX BAJICHTHBIE
BO3MOKHOCTH, UCTIOJIb3YS TTOHATHS S-
, p-, d-3JIeKTPOHHBIC OPOUTAIIH,
sHepreTudeckue ypoBHH. OOBSICHATH
3aKOHOMEPHOCTH
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CHUCTCMA XUMHUYCCKHUX 3JICMCHTOB

JI.1. MenneneeBa. CBsi3b
[Tepronyeckoro 3aKoHa u
[Tepnoauueckor CUCTEMbI XUMHUYECKHUX
DJIIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX U
CJI0KHBIX BELIECTB 110 TPyNIaM U
nepuoaaM. 3Ha4eHUE NEPUOAUIECKOTO
3akoHa JI.1. Menneneena.
JKCIEepPUMEHTAJIbHbIE METOAbI
U3YYCeHHS BelleCTB U UX MPeBPALICHUM:

0 JlemoHcTpauuu:
O Buabl Tabaun «Ilepuognyeckas cucrema
XHUMHYSCKHUX 3JIECMCHTOB

JI.1. MennaeneeBa»

W3MCHECHHS CBOMCTB XMMHUUECKHX
3JIEMEHTOB U UX COCAUHECHUM IO
MEPUOJIaM U Tpynnam
ITepuoanueckon CUCTEMBI

J1. 1. Menaeneena
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1.2

CrpoeHue BemiecTBa.
Mmuoroobpasue BemecTs

11

XUMHUECKas CBI3b. BUabl XUMHUECKOMN
CBSI3M: KOBaJICHTHAs, HOHHAS,
MeTajuindeckas. MexaHu3Mbl
o0pa3oBaHus KOBAJEHTHON CBSI3HU:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U JjavHa cBsi3u. [1oysipHOCTS,
HAaIPABJICHHOCTh U HACBIIIAEMOCTD
KOBAJIEHTHOM CBA3U. KpaTHbIe CBA3M.
Bonopoanas cBsizb. MeXMOJIEKYJISIPHBIC
B3aMOJIENCTBHUA.

PackpbIBaTh CMBICIT H3y4aeMbIX
MTOHSATHH (BBIICTIATHh MX XapaKTePHBIC
MIPU3HAKH ) U IPUMEHSATH 3TH TTOHITHS
P ONMCAHUH COCTaBa U CTPOCHUS
BEIICCTB, I OOBSICHCHUS
OTJICIBHBIX (DAKTOB M SIBIICHHIM.
OnpenensTe BUJIBI XUMHYECKOU CBSI3U
(KOBaJICHTHOM, HIOHHOI,
METAJJINYECKOU, BOJIOPOJIHOM) B
COCIMHCHUSX, TUII
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BajieHTHOCTh M BaJIEHTHBIE BO3MOXHOCTH
aToMOB. [ ubpuouzayusi amomHvix
opbumareii. CBsi3b 3J€KTPOHHON
CTPYKTYPbI MOJIEKYJ C UX
FEOMETPUYECKUM CTPOCHUEM (Ha
npuMepe COeAMHEHUM 2JIEMEHTOB
BTOPOI0 MEpuoaa).

IIpeacraBineHne 0 KOMILUIEKCHBIX
coearHeHUX. CoCcTaB KOMILJIEKCHOTO
MOHA: KOMIUJIEKCOOOpa3oBaTelb,
muranasl. KoopauHamoHHOE Yuco.
HoMmeHknaTypa KOMIIJIEKCHBIX
COCIMHEHUN. 3HAUECHUE KOMIUIEKCHBIX
coequuenuu. [lonstue o
KOOPJAMHAIMOHHOM XUMuH. Bemecra
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHus. TUIbl KPUCTATTMYECKUX
peneToK (CTPYKTyp) U CBOMCTBA
BEIIIECTB.

[loHsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsle pactBopsl. [Ipeacrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl
BBIPAKEHUS KOHIIEHTPAIUU PACTBOPOB:
MaccoBasi J0Jis BEIIECTBa B pacTBOpE,
MoOJIsipHasi KOHIIeHTpalus. Haceiiennbie
Y HEHACBIIIEHHBIE PACTBOPBI,

KPUCTAJIINYECKON pELIETKU

KOHKPCTHOI'O BCIICCTBA.

OOBSICHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOU CBsI3M (OOMEHHBIN U
JOHOPHO-AKIENTOPHBI).
OrnpenensiTe BAJICHTHOCTb U CTEIEHb
OKHUCJIEHUS] XMMUYECKUX JIEMEHTOB
B COCIMHEHUSX PA3JIMYHOrO COCTaBa.
OOBACHATH 3aBUCUMOCTh CBOMCTB
BEILECTB OT BUJa XUMUUYECKOU CBSI3U
Y TUIA KPUCTAIUNIMUECKON PEIIETKU.
[TIpoBOANTH BHIYUCTICHUS C
UCIIOJIb30BAaHUEM TOHSITHUS
«MaccoBas 10J1s1 BEIIECTBA B
pacTBOpe»
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pactBOpuMOCTb. Kpucramnoruaparsl.
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Knaccuduxarus u HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB.

JKCIEePUMEHTAJIbHbIE METOAbI
HU3Yy4YeHHs BelleCTB U UX NpeBpalleHuii:

0 JlemoHcTpanuu:
0 Momenu KpUCTaIMYeCKUX PEIIETOK.
O PacuétHrle 3a1aun:

O ¢ ucronb30BaHWEM NOHATHH «MaccoBast
JIOJIE pACTBOPEHHOT'O BELIECTBAY,
«MOJIApHAsA KOHIICHTAIIHS)
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1.3

XHUMHUYECKUEC pCaKnu

19

Knaccudukanys XuMUYeCKUX PEakiuil B
HEOPraHUYECKOM U OPraHNYECKON XUMUMU.
3aKOH COXPAaHEHUSI MACCHI BEIIECTB;
3aKOH COXPAaHEHHUsI U NPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIIUAX.
Temnobie 23 HEKTHI XUMUIECKUX
peaKiuu.

Tepmoxumunueckue ypaBHeHus. CKOPOCTh
XUMUYECKOHN peakInuu, ee 3aBUCUMOCTh OT
paznuYHBIX (PaKTOPOB.

['OMOreHHbIE U TETEPOTCHHbIE PEAKLINH.
Karanu3 u xaranusaTopsl.

OOpatumble U HEOOpaTUMBIE PEaKIUU.
Xumuueckoe paBHoBecue. KoHcraHTa
XUMUYECKOr0 paBHOBecHs. DakTophl,
BIIUSIOIINE HA TMOJIOKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEPATypa, JaBICHUE

PackpeiBaTh CMBICT U3YUaEeMbIX
MOHATUH (BBIIETSATH UX XapaKTEPHBIC
MIPU3HAKH ) U IPUMEHSATH 3TH TTOHITHS
IIPU OMKMCAHUU COCTaBa U CTPOEHUS
BEIIECTB, I OOBSICHECHHS
OTJIEIbHBIX (DAKTOB U SIBICHHM.
KnaccudummpoBats xumudeckue
pEeaKIuu Mo pa3IuYHbIM IPU3HAKAM
(4ucny ¥ COCTaBy pearupyrommx
BEILECTB, TEIIOBOMY P (DEKTy
peaKIu, U3BMEHEHUIO CTENICHEN
OKHUCJICHHS 3JIEMEHTOB, 00paTUMOCTH,
YYaCTHIO KaTajau3aropa u T.11.);
CaMOCTOATEILHO BHIOUPATH
OCHOBAHMSI U KPUTEPUU IS
KJ1acCU(UKAIUA XUMUUECKUX
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Y KOHLEHTPALIMK BEIIECTB, YYaCTBYOLIUX
B peakuuu. IIpunnun Jle larense.

DNEeKTpOIUTHYECKAsT JUCCOIALIHSL.
CunpHbI€ U clTa0bIe AJIEKTPOIUTHI.
Crenenp quccouuauuu. Mounoe
npouzgeoderue 600vl. Cpenia BOJHBIX
pPacTBOPOB: KUCJIOTHAsI, HEUTPAJIbHAS,
nienouHas. Bomopoauslii mokaszateis (PH)
pactBopa. [ maponus conen.

Peakiuu nonHoro oomMeHa.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. CTeneHb OKHUCICHUS.
Okucnurenb u BOCCTAHOBUTEIIb.
[Iporeccel OKHCIICHHUS U
BOCCTAHOBJICHUS. Baxueitmue
OKHCIIUTENN U BOCCTAHOBUTEIU. MeTox
ANIEKTPOHHOTO OanaHca. DIEKTPOIU3
pacTBOPOB M  pacIulaBOB  BELIECTB.
JKCIePUMEHTAIbHbBIE MeTOAbI

NU3yYCHUA BCIIECCTB Hu HX

npespamennii: 0 JlemoncTpanuu:

0 pa3noxkeHue mepokcuaa BOAOpoJa B
MPUCYTCTBUH KaTaIn3aTopa.

0 JIabopaTopHBIE OMBITHI:

0 mpoBeaeHre peakiuii HOHHOTO 0OMEHa;

pEaKIUN.

OOBSACHITH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX PEAKIU C
YUYETOM HUX SHEPrEeTUUYECKUX
XapaKTEPUCTHK, XapaKTEP U3MECHCHUS
CKOPOCTH XMMHUYECKOM PEAKIINU B
3aBUCUMOCTH OT PA3JINYHBIX
(haKTOpOB, a TAKKE XapaKTep
CMEIICHUS XUMUYECKOTO PABHOBECHUS
MO BAUSIHUEM BHEITHUX
BO3jeicTBuil (mpuHiun Jle
[IlaTense).

PackpbIBaTh CyLIHOCTD:
OKHCJINUTEIILHO-BOCCTAHOBUTEIBHBIX
peaKIMi NOCPECTBOM COCTABIICHUSA
AIIEKTPOHHOTO 0ajaHca ATUX PEaKIIHi;
peaKkiuii HOHHOTO OOMEHA Iy TeM
COCTAaBJICHHUS UX ITOJIHBIX U
COKpAILIEHHBIX HOHHBIX YPAaBHEHUN;
peaKui rTuAPOJIN3a, PEAKIIUN
KOMITJIEKCOOOpa30BaHMs

(Ha mpUMeEpe TUAPOKCOKOMIIIEKCOB
IIMHKA U amtoMuHus). [IpoBoauTs u
OIHMCBIBATh XUMHUUCCKHUI
AKCIIEPUMEHT: OTPEICICHUE CPE b
BOJIHBIX PACTBOPOB BEILIECTB;
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MIPOBE/ICHHC
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0 onpenenenuie cpebl pacTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOTO
WHJUKATOPA.

* [IpakTueckue paboThI:

Ne 1. Bnustnue paznudabix GakTopoB Ha
CKOPOCTb XUMHYECKOW peakuuu; Ne 2.
Brnusaue pasnuyHbix (akTOpoB  HA
MOJIOKEHUE XHUMHYECKOTO pPABHOBECHS;
Neo 3. Xumuueckue peakiuu B pacTBOpax
AIEKTPOJIUTOB.

* Pacu€THrie 3anayu:

o pPacy€ThI MacChl BEIIECTBA WIIH
o0BbeMa ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE WIIN
00BEMY OJTHOTO U3 YHYAaCTBYIOIIMX B
pEaKIuy BEIIECTB;

a BBIYHCIICHUE MACCOBOM 10U U
MOJIIPHOM KOHIIEHTPAIIMH BEIIECTBA B
pacTBope;

o BBIYHMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa

peaKIuu, €CIu OJTHO U3 BELIECTB IaHO
B BUJIEC PacTBOpPA C ONMPEAECICHHOU

peakuuii HOHHOTO 0OMEHa; U3yYeHUe
BIIUSIHUS PA3NIMYHBIX (DaKTOPOB Ha
CKOPOCTb PEAKIUU U MOJIOKECHUE
XUMHYECKOTO PaBHOBECHSI.
CrnenoBath npaBuiIaM MOJIb30BaHUS
XUMHYECKOUN MOCYI0N U
1abopaTOPHBIM 000PYIOBAaHUEM.
IIpencraBusats pe3yabTaThl
XUMHYECKOT0 IKCIIEPUMEHTA B
¢dbopme 3anucu ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIUNA U
JienaTh BBIBOJIbI HA UX OCHOBE.
[TIpoBOAUTE BHIYUCICHUS: C
UCIIOJIb30BAaHUEM MOHATHS «MacCOBast
JI0JIs1 BELLIECTBA B PacTBOPE», a TAKXKE
M0 YPaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMUYECKHUE PACUETHI
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MAaCCOBOM JIOJIEW PACTBOPEHHOIO
BEIIECTBA

Hroro no pazneny

39
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Pa3znen 2. Heopranuveckasi Xumus
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2.1

Hemeramsl

31

[TonoxxeHne HeMeTaLIOB

B [lepuoanueckoi cucteMe XUMHUYECKUX
anemenToB .M. Menaeneena u
0COOCHHOCTH CTPOCHHUS X aTOMOB.
dU3NYECKUE CBOMCTBA HEMETAJLIOB.
ANnoTponusi HEMETAIJIOB (Ha IpUMepe
KHCJIOpOa, cephl, hochopa u yriepoaa).
Bonopon. [Tonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA (PEAKIIMU C
METaJlJIaMy U HEMETAJIJIAMHU,
BOCCTaHOBJICHHE OKCHJIOB U COJICH).
I'mapunasl. TonMBHBIE 3JIEMEHTHI.
I'anorensl. Haxoxienue B npupoze,
CIIOCOOBI MOTy4YeHUsT (PU3UIECKUE U
XMMUYECKUE CBOMCTBA.
I'anorenoBogopoasl. Baxuenmme
KUCJIOPOJICOICPKAIINE COSTUHEHUS
rasioreHoB. JlabopaTopHbie u
MIPOMBIIIJICHHBIC CIIOCOOBI MTOTyYCHUS
rajoreHoB. [[pumeHeHue rajJjoreHoB U X
COCJIMHCHUU.

Kucnopon, o3o0H. JlabopatopHbie u
MIPOMBIILICHHBIC CIIOCOOBI MOTyYSHUS
Kkucaopoaa. Duzndeckue 1 XuMUIECKUe
CBOICTBA KHCIIOPOJA U 030HA; UX
npuMeHeHne. OKCUJIbl U IEPOKCHU/IBI.

PackppIBaTh CMBICIT H3y9aeMbIX
MOHATHUH (BBIIEIATh UX XapaKTEepHbIC
MIPU3HAKHN ) U IPUMCHSTH 3TU TTOHSATHUS
IIPH ONTMCAHWU COCTaBa U CTPOCHUS
BEIISCTB, JJI1 OOBSICHEHUS
OTIICTBHBIX (DAKTOB W SIBIICHHM.
OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAIUIOB U UX
COEAMHEHNN C YYETOM CTPOCHMS UX
aTOMOB U TOJIOKEHUS B
[lepuoauueckoit cucreme
XUMHYECKHUX dJieMeHTOB [[. U.
Menpeneena.

XapakTepu3oBaTh (ONMHUCHIBATH)
o0I1re XMMHUYEeCKUEe CBOMCTRA
HEMETAJNIOB, UX BaXKHEHIIINX
COCIMHCHUM, TTIOATBEPKIAST ATO
OTMHCaHNE MPUMEpPaMU ypPaBHEHUHN
COOTBETCTBYIOIINX XUMUICCKUX
pEaKIuu.

CocTaBisTh ypaBHEHHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii U peakiuii HOHHOTO OOMEeHa
U PAacKpPBIBATh UX CYIIHOCTh C
MTOMOIIIBIO 3JIEKTPOHHOTO OajaHca |
WOHHBIX YPaBHCHHM.
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Cepa. Haxoxaenue B nmpupoje, ciocoObl
NOJIy4eHUs], PU3NUECKHE U XUMUYECKUE
cBoictBa. CepoBOAOPOA, CYIb(PUIBL.
Oxcunpt cepri(1V) u (VI). Cepuucras u
CepHasi KUCJIOThI ¥ X COJIU.
Oco0OeHHOCTH CBOMCTB CEPHON KHCIIOTHI.
IIprumeHenue cepbl U €€ COCIMHEHNM.
A30T. HaxoxaeHue B mpupo/ie, CrocoObl
NOJIy4eHUs], PU3HMUECKHE U XUMUYECKUE
CBOMCTBAa. AMMMaK, HUTPUbI. OKCHJIBI
azora. A30THCTas U a30THASI KUCIIOTHI U
ux coiau. OcOOEHHOCTH CBOMCTB a30THOM
KUCJIOTHI. [Ipumenenue azora u ero
COEJIMHEHUN. A30THBIE YI0OpEHHUS.
docdop. Haxoxaenue B mpupo/e,
CHOCOOBI MOTy4YeHus, (PU3NIECKUE U
XUMH4Yeckue cBorictBa. Dochuasl u
docdun. Oxcunbl pocdopa,
oprodochopHas KUCIIOTa U €€ COJIU.
Memadghocghopnas u nupoghocghopnas
Kuciomol, pochopucmas u
gocgoprnosamucmasn kucromeol.
[Tpumenenue dhocdopa u ero
coenuHeHui. PocpopHbie y100peHus.
Yrnepoa. Haxoxaenue B nmpupose,
CHOCOOBI MOTy4YeHus, (PU3NIECKUE U

XapakTepu3oBaTh BIUSHHUE
HEMETAJIJIOB U UX COCIMHEHUN Ha
KVBBIE OPTaHU3MbI; OIIMCHIBAThH
MPUMEHEHUE B PA3JIUYHBIX 00JACTAX
MPAKTUYECKOMN JIESITETbHOCTH
YEJI0BEKa.

IToarBepkaaTh CyLIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY
HEOPraHUYECKUMU BEUIECTBAMU C
IIOMOIIBIO YPAaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKIuid.

IIpoBoauTh peakuuy,
MOJITBEPIKAAIOIINE KaU€CTBEHHBIN
COCTaB BEILECTB; paClO3HABATH
ONBITHBIM IIYTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hab6mronats 1 onuchIBaTh
JEMOHCTPAMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEIBHO IUIAHUPOBATb,
MPOBOJAUTH U OMUCHIBATh XUMHUECKUN
AKCIIEPUMEHT (J1a0OPaTOPHBIE OMBITHI
U TIpaKTUYEeCKue paboThI);
MPEJICTABIATh PE3YIbTATHI
XUMHAYECKOT0 IKCIEPUMEHTA
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XUMH4Yeckne cBorcTBa. OKCUIbI
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yriepoaa(ll) u (IV), yronbHast kuciora u
ee conu. [Ipumenenue yriepoaa u ero
COCJIMHEHUM.

Kpemunii. HaxoxaeHnue B mpupoze,
CHOCOOBI MOTy4YeHus1, (PU3NIECKUe U
XUMHYECKHE cBOMCTBA. OKCU
kpemHaus(1V), kpeMHHEBas KUCIoTa,
cuMkaThl. [I[puMeHeHne KpeMHHUs U ero
coenuHeHni. CTeKIo, ero noJiy4eHue,
BH/IbI CTEKOJL.

DKCNepUMEHTATIbHbIE METOIbI
M3y4eHHsl BeleCTB U UX NMpeBpalleHuii:
O JlemoHcTpanuu:

d o0pa3Ibl HEMETAJIOB;

d ropeHue cepsl, hochopa, xenesa,
Maraus B kuciopoje. O JlaboparopHsie
onbITe: [ KauecTBeHHBIC peakui Ha
HEOPTraHWYCCKHUE NOHBI U KAaTHOH
BOJOPOJIA;

g NOJIyYeHHE U COOMpaHKE Tra30B.

O ITpakTtuyeckue padbOTHI:

No 4. Pelienue 3KCreprUMEHTAIbHBIX
3aja4 o Teme «l'amorensn; No 5.
Pemenue sxcriepuMeHTaIbHBIX 33/1a4 110

B (hopme 3amnucu ypaBHEHU I

COOTBCTCTBYHOIIHUX peaKHI/Iﬁ H OCJIaTb

BBIBOJIbI HA UX OCHOBE.
CrnenoBath npaBuiaM MOJIb30BaHUS
XMMUYECKOU TTOCYION U
71a00paTOPHBIM 000PYJOBAaHUEM.
[IpoBOAUTH BHIYKCIICHUS 10

YPaBHEHUSIM XUMHUYECKUX PEaKIIUH.

CamoCTOATENBHO MIAHUPOBATH U
OCYILECTBJIATH CBOIO
MIO3HABATEJIbHYO JEATEIbHOCTb;
MPUHUMATh aKTUBHOE Y4acTHE B
TPyIIOBON y4eOHOU e TEINHHOCTU
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Teme «Cepa U ee COeTMHEHUS.
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Ne 6. Pemenue skCcnepuMEHTANIBHBIX 3a/1a4
1o Teme «A30T u dhocdop u ux
COEJIMHEHUSD.

O PacuérHrble 3agaun:

d BBIUMCJICHHE MACChl BEIIECTBA WU
o0BbeMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WIIN
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
pEeaKIiy BEIIECTB;

O BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIIMK, €CJIU OJTHO U3 BEIISCTB UMEET
MIPUMECH;

g BBIYHCIICHUE MacChl (00BeEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, eciau OJHO U3 BELIECTB JIaHO B
BHJIE PAaCTBOpPA C OINPEICIICHHON
MacCCOBOM JI0JIE paCTBOPEHHOTO
BEIIECTBA;

g BBIUHCIICHUE BBIXO/1Aa MPOTYKTA
PEAKLMHU OT TEOPETUYECKH BO3MOKHOIO
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2.2

Mertanisl

23

[Tonoxenune meramnos B [lepuoanueckon
CHCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0OEHHOCTH CTPOEHUS IEKTPOHHBIX
000JI0YEK aTOMOB METAILIIOB.
Pacnpocmpanenue xumuueckux
9NEeMEHMOB-MEMAN08 8 3eMHOU KOpe.

PackppiBaTh CMBICIT NU3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTEpPHBIE
MIPU3HAKH) U IPUMEHSATh 3TU MOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEILECTB, JIA
OOBSICHEHHSI OTAEIBHBIX (PaKTOB
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O6mue pusnyeckre CBOMCTBA METAJIIOB.
[IpumeHeHrne MeTauioB B OBITY, IPUPOC
u TexHuke. CriiaBbl METAILJIOB.
DNEKTPOXUMUUYECKUIN PSiJT HAMTPSIKEHU M
MeTauioB. O61IHe crocoObl MOTYyYeHUS
METaJIOB: TUAPOMETAILTYPTHUS,
MUPOMETAIUTYPIHs, SJIEKTPOMETAILITYPTrHsl.
[TonsiTue o koppo3uu metawioB. CriocoObl
3aIUTHI OT KOPPO3HH.

O6m1as xapakrepucTuka MetaioB |A-
rpynnsl Ilepuoanyeckoi cucteMsl
XUMHYECKHUX JIeMEHTOB. Hatpuii n
KaJIMi: ToJly4eHue, PU3ndecKue u
XUMUYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCTMHEHUMN.
O6mias xapakrepuctuka metamio |1A-
rpynmnsl [Iepruoanyeckoit CUCTEMBI
XUMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbLIU: TTOTy4YeHue, Gu3niecKue u
XUMUYECKUE CBOKCTBA, IPUMEHEHHE
MPOCTBIX BEIIECTB U UX COECIMHEHUN.
XKecTkocTh BOJBI U CIIOCOOBI €€
YCTpaHEHHUS.

ATOMHUHMIL: TToNTydyeHue, GU3nYecKue u
XUMUYECKUE CBOKCTBA, IPUMEHEHHE

Y SIBJICHUU.

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCAMHEHUN C YUYETOM
CTPOCHHUS UX aTOMOB U TIOJIOKEHUS B
Ilepnognueckon cucreme
XUMHU4YecKux anemenToB /1. U.
Menpeneena.

XapakTepu3oBaTh (ONMUCHIBATH)
00IIIMe XUMHYSCKHE CBOMCTBA
METAJIOB, UX BAXKHEHIIINX
COEIMHEHUH, ITOTBEPKAAS 3TO
OMHUCaHUE MPUMEPAMHU YPaBHEHUM
COOTBETCTBYIOIIUX XUMHUECKHUX
peaKInii; MpUMEHEHHE METANIOB B
Pa3IUYHBIX 00JACTAX MPAKTHUECKON
TIeSITeIbHOCTH YE€I0BEKA, a TAKXKe
HCIIOJIb30BAHUE UX JJISL CO3IaHUS
COBPEMEHHBIX MATEPHUATIOB U
TexHoJioruii. OMMCBIBATh CITOCOOBI
3alIUThl METANIOB OT KOPPO3HUH.
PackpbiBaTh CyIIHOCTD
OKHMCJIUTECILHO-BOCCTAHOBUTEIIHHBIX
peaKInii TOCPECTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca ATUX
pEaKIu.
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IPOCTOTO BEIIECTBA U €r0 COCTUHECHUN.
AmM@oTepHbIe CBONCTBA OKCHIA U
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TUJPOKCHUAA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI almoMuHus. OOmas
XapaKTePUCTUKA METAILJIOB MOOOYHBIX
noarpyni (b-rpynn) Ilepunoanueckoit
CUCTEMBI XUMHUUECKHUX DJICMEHTOB.
du3nyeckue U XMMHUYECKHUE CBOMCTBA
Xpoma U ero coequHeHu. OKCUIbI 1
ruapokcuansl xpoma(ll), (1) u (V).
XpomaTsl U AUXPOMATHI, UX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyueHue n
MIPUMEHEHHUE XpoMa.

du3NYECKUEe U XMMHUUYECKHE CBONCTBA
Maprasiia u ero coeauHeHuii. OCHOBHbIE
coequrenust mapranmna (1), (1V), (V1) n
(VID).

OKHUCJIUTEJIbHBIE CBOIMCTBA.

[Iepmanranar KaJus, ero

dusnyeckre 1 XUMHYECKHE CBOMCTBA
JKeJie3a U ero coequHeHni. OKCHIbI,
rugpokcu bl u conu sxenesa(ll) u (11).
[TonydeHue U MpUMEHEHHE JKeJle3a U ero
CILIABOB.

Menp: nonydenue, Gu3n4ecKue u
XHMHUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTOI0 BEIIECTBA U €TI0 COSTUHEHUM.
[{uHK: monydeHue, Gu3ndecKue u

[IpoBouTh peakuuu,
MOATBEPKIAIOLIUE XapAKTEPHBIE
CBOMCTBa U3y4YaeMbIX BEILIECTB,
pacro3HaBaTh OMBITHBIM MTyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIHNE B
BOAHBIX pacTBopax. [IpoBoauts u
OMUCHIBATh XUMHUUYECKUHN
AKCIIEPUMEHT (J1a0OPATOPHBIE OMBITHI
U TIpaKTUYeCcKue paboThl);
MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHHM
COOTBETCTBYIOIIMX PEAKIUN U JAeNaTh
BBIBOIbI HA UX OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCYA0U U
71a00paTOPHBIM 000PYAOBAHUEM.
[IpoBOIUTH BHIYKMCICHUS 110
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
CamocCTOSITeNNbHO MIAHUPOBAThH U
OCYULIECTBJISITH CBOIO
MO3HABATEIIbHYIO JEATEIbHOCTD;
MPUHUMATh aKTUBHOE y4acTHE B
IPYIIIOBOM Y4eOHOM JIeSATEIbHOCTH
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XUMHNYECCKHUC CBOﬁCTBa, IIPUMCHCHUC
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IIPOCTOT0 BELIECTBA U €r0 COETUHEHMIA.
AmM@oTepHbIe CBOWCTBA OKCHIA U
TUIPOKCUJA IIUHKA, THAPOKCOKOMILIIEKCHI
IIUHKA.

JKCNepUMeHTATbHbIE METO/IbI
M3y4eHHs BEIIeCTB U UX NPeBPALCHUIN:

O JlemoHcTpanuu:

O xoyeknusg «MeTtaniasl U cIiaBey; [0
B3aUMO/IEICTBUE IIEJIOYHBIX u
IICJIOYHO3EMEIbHBIX METAIJIOB C BOJIOU
(BO3MOIKHO HCIIOJIb30BaHUE

BUJICOMATEPHUAIIOB).
g JlaGopaTopHbie OTIBITHI: d
B3aMMOJICHCTBHE IEJTOYHBIX u

IICJIOYHO3EMEIbHBIX METAIJIOB C BOJIOU
(BOSMO)KHO HCIIOJB30BaHHUC

BHJIECOMATEPUAIIOB);

0 B3aUMO/ICHCTBUE THIPOKCHIOB
JTIOMUHMS ¥ IMHKA C paCTBOPaMH
KHCJIOT M IIIEJIOYEH;

O KauyeCTBEHHBIC PEAKIIUH Ha

KaTUOHbI MeTaiu1oB. U ITpakTuueckue
paboOThI:
No 7. PelieHue 3KCepUMEHTAITBHBIX
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3aJ1a4 0o TeMe «MeTauIsl TJIaBHBIX
MOATPYII»;
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Ne 8. Penienue sxcrnepruMeHTalbHbIX 33/1a4
o TeMe «MeTauibl T000YHBIX
MOJTPYTID».

O PacuérHrble 3a1aun:

0 BBIUHCIICHHE MacChl (00bema,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
peaKIuu, €CIU OJIHO U3 BEUIECTB JJAaHO B
BHJIE PACTBOpA C ONPEACICHHOM
MAaCCOBOU JIOJIEN PACTBOPEHHOIO
BEII[ECTBA, WK UMEET MPUMECH;

O BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiu, eciau OJJHO U3 BEUIECTB JaHO B
BHJIE PACTBOpA C ONPEACICHHOM
MAaCCOBOM JIOJIEN PACTBOPEHHOIO
BEIIECTBA;

g BBIUMCIICHUE BBIXO/1a MPOTYKTA
PEaKIUU OT TEOPETUUYECKU BO3MOKHOTO

Hroro no paznemny

54

Pa3zngea 3. Xumud u :Ku3Hb
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3.1

MeToapl mO3HAHUS
B XUMHU. XUMHUA U
JKU3Hb

Ponb XxuMuu B 06eCie4eHUH YCTOMYHBOTO
pa3BuTusa yenoBeuyectsa. [loHsTHE O
Hay4YHBIX METOJIaX MTO3HAHUS U
METOJOJIOTUN HAyYHOI'O UCCIIEIOBAHHS.
HayuHble npyuHIUITBEI OpraHu3anuu
XUMHYECKOT0 IPOU3BOJICTBA.
[IpomblliieHHBIE CITOCOOBI MOTYYEHHUS

PackpbiBaTh posib XMUMHUH B PEIICHUN
HYHEPreTUUECKUX, CHIPbEBBIX U
HKOJIOTUYECKUX MPOOIIEM
YeJI0BEYeCTBA, OMMMCHIBATH OCHOBHBIC
HAIPaBIICHUS PA3BUTHUS XUMUYECKOM
HAYKH U TEXHOJIOTHH.

[IpumeHnsTh npaBua 6€30MacHOTO
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BOKHEUIINX BEIECTB (HA MpUMeEpe
IIPOU3BOJCTBAa AaMMHUAKa, CEPHOU
KHUCIIOTHI, MeTaHoJ1a). [IpoMblITiieHHbIe
CIIOCOOBI MOTYUYEHUSI METaJJIOB U
CIIaBOB. XHUMHUYECKOE 3arpsi3HECHUE
OKPYXaIOUIEN Cpelibl U €ro MOCIEICTBUA.
Ilpobnema nepepabomku omxo008 u
no60uHbIX NPOOYKMos. Ponb XuMuu B
00ecIeyeHU U YHEPreTUIECKOM
oe3onacHocTu. [Ipunyunst «3enenot
XUMUUY.
XuMHsIT W 3J0pOBbE  YEIIOBEKA.
JlekapctBenHble cpencrBa. [Ipasuiia
MCIIOJIb30BAHUs JIEKapCTBEHHBIX
npenaparoB. Poinb XuMHUM B pa3BUTUU
MEJIUIMHBL.

Xumust nuid. OCHOBHBIE KOMIIOHEHTBI
numu. [Tumessie no6aBku. Poiab xumun B
oOecreyeHn  MUIIEeBO 0€3011aCHOCTH.
KocMmernueckue u naphromepHbie
cpencrsa. beiroBas xumus. [IpaBuna
0€30MacHOr0 UCMIOJIb30BAaHUS IpenapaToB
OBITOBOIl XMMHUHU B IIOBCETHEBHOM KU3HH.
XuMus B CTPOUTENBCTBE. BaxkHenme
CTPOUTEIIbHBIE MaTepHalibl (IIEMEHT,
6eton). [Ipou3BoICTBO CTPOUTEIBHBIX

oOpalieHusl ¢ BEIIEeCTBAMU,
MCIIOJIb3YEMBIMH B TTIOBCETHEBHOM
KU3HU; a TAaK)Ke MpaBuia
0€30MacHOro MOBE/ICHUS B LETSX
cOepexeHus 310pOBbs U
OKpY>KaroIllen MPUPOTHOU CPEJIbI;
MMOHUMATh OMACHOCTh BO3JICUCTBUS HA
’KUBBIC OPTaHU3MBbI OIPEICICHHBIX
BENIECTB, cMbICT moka3zarens [T/IK,
MOSICHATH Ha IPUMEPaxX CIOCOOBI
YMEHBIICHUS U TIPEIOTBPAIICHUS UX
BPEIHOIO BO3JCUCTBUA.
AHaMM3UpOBaTh U KPUTUIECKU
OIICHUBATh MH(OPMAITUIO, CBI3aHHYO
C XUMUYECKUMU MPOIECCAMU U UX
BIIUSIHUEM Ha COCTOSIHHE
OKPYXKaroUIEH CPEIbl.

Hcnonb30BaTh MOTYyUYEHHBIE 3HAHUS U
npejacTaBlieHus o chepax
NESATEebHOCTU, CBSI3AHHBIX C HAYKOU U
COBPEMECHHBIMH TEXHOJIOTHSIMHU, Kak
OCHOBY JUISI OpUEHTAIIUN B BHIOOpE
cBoel Oyayiei npodeccCuoHAIbHOM
nesitenbHOCTU. Mlcnoib30BaTh
CUCTEMHBIC XUMUYECKHUE 3HAHUS IS
O0OBSICHEHUS U MPOTHO3UPOBAHUS
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MaTEepUaJIOB.

SIBIICHUM,
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XUMHS B CEIIbCKOM XO35HCTBE.
Opranudeckue 1 MUHEpaIbHbIE
yao0peHus.

Heoprannueckue marepuaisl
(KOHCTPYKIIMOHHBIE MaTEpHAaIIbl, KPACKH,
CTEKJIO, KepaMHKa). Marepuansl IS
anekTpoHukHu. HanorexHomoruu

HMMEIOIIUX €CTECTBEHHOHAYYHYIO
IPUPOJTY, TPOTHO3UPOBATh,
aHaJM3UPOBATh U OIICHUBATh C
MO3HUIUM SKOJIOTHUECKOM
0e30IMacCHOCTH ITOCJIC/ICTBHS OBITOBOM
1 TIPOM3BOJICTBEHHOM JCATEILHOCTH
YeJ0BEKa, CBSI3aHHOU C
nepepaboTKOM BEIECTB;
HCIIOJIB30BaTh MOTYUYCHHbBIC 3HAHUS
JUTSL IPUHSTHS TPAMOTHBIX PeIICHHMA
poOJieM B CUTYaIlUsX, CBI3aHHBIX C
XHUMHEH.

[IpuauMaTh ydactrue B 00CYKICHUU
po0JieM XUMHYECKON 1
AKOJIOTMYECKOHN HAINPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIUIO
1o npodyeMe 1 mpeaiaraTh
BO3MOYKHBIC MYTH €€ PEIICHUS

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 I[TPOT'PAMME
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YUYEBHO-METOJNYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI JUUIA YYHEHUKA

* Xumus, 11 knacc/ I'abpuensia O.C., Octpoymon U.I'., CnankoB C.A., AKIIHOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemienue»

* Xumusa, 10 xmacc/Tabpuensu O.C., OctpoymoB W.I'., CnagxoB C.A., AxkmnuonepHoe ob6mectBo "M3marenscTBO
"I[IpocBenienue"”

METOAMYECKUNE MATEPUAJIBI JUTA YUUTEJIA

1. O.C.T'abpuensu, ['.I'.JIsicoBa «Xumusa Metoanueckoe nocodue — 6a3oBbii ypoBeHb» - M.: JIpoda 2022 rox.
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®enepanbHas padouas nmporpamma | Xumus. 10-11 kinaccs! (yriyOi€HHBIN ypOBEHB)

[MUDOPOBBIE ObPA30OBATEJIbHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cait mnga yuutens «f uay Ha ypok xumum» http://him.1september.ru Enunas
kojuiekust [[OP: Ilpeamernas xomnexkuust «Xumusi» http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4YHbIE DJKCIepUMeHThI: Xumusa. Komekius Poccuiickoro oo6imeo0pa3zoBaTenpbHOTO TMopTana http://experiment.edu.ru
AJIXUMHUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickass onumnuazga mKoJabHUKOB o XuMuu http://chem.rusolymp.ru Opranuueckass Xumusi:
AJIEKTPOHHBIN YUeOHUK ISl cpeiHel Kol http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: JIEKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpbITBII KOJUTEHK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAs] OTMMIIMAA IO XUMUU: TEIEKOMMYHUKAILIMOHHBII 00pa30BaTEIbHBIN MPOEKT

O6opynoBanue «Touku pocTay.

[udposas nabopatopus no xumuu. Komruekramus: gatauk pH ¢ nuamasonom usmepenust He yxe yem ot 0 mo 14 pH,
JaTIUK TEMIIEPATypHI ; JATYUK AJIEKTPOIPOBOIUMOCTH. AKcecyapsl: kabens USB coennHUTENbHEIN, 3apsSqHOE YCTPOMCTBO C
kabenem miniUSB, USB Apantep Bluetooth 4.1Low Enerqy.

HoyTtOyxk(1 mryka).

M®YV (npuntep, ckanep, korup)(1 mr.)
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