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@denepanbHass pabodass ~ mporpaMma Mo y4eOHOMY TMpEAMETY  «XUMUSD»
(yrnyOn€HHblli ypoBeHb) (mpeaMeTHas o01acTh «ECTeCTBEHHO-HAy4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — MpPOTrpaMma MO XUMHUHU, XUMHsI) BKIIOYACT TOSCHUTEIBHYIO
3aIHCKY, COIep KaHne 00yUYCeHHUS, TUTAHUPYEMBIC Pe3yIbTaThl OCBOCHUS MPOTPAMMBI IO
XUMUH, TEMaTHIECKOE TITAHUPOBAHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEIHEro o0uiero oopasoBanus pazpaboTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHud B
Poccuiickoii ®enepanuu», TpeOOBaHUWI K pe3yJbTaTaM OCBOCHHS (erepanbHOU
oOpasoBarenpHON  mporpaMMbl  cpeaHero  obmiero  obpazoBanusa(POIl  COO),
NpEACTaBICHHbIX B @DenepaqbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe
COO, c yuérom Konnenuuu mnpenofaBaHus Y4eOHOro TmpeaMeTa «XuUMHUS» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoit ®denepanuu, peanu3yronux OCHOBHBIE
oOpa3oBaTelibHblE MPOrpaMMbl, U OCHOBHBIX NOJIO)KeHUN «CTpaTerun pa3BUTHUSA
Bocniutanusi B Poccuiickoir ®@enepaunu Ha nepuon o 2025 roma» (PacnopsbxeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIiyOJEHHOIO M3y4eHHUs 3aHUMAET BaKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOTro oOpa3oBanus ydamuxcs 10-11 kmaccoB. M3ydyenue npeamera,
peanuzyemMoe B yCIOBHAX JTU(HEepeHIIMPOBAHHOTO, TPOPUILHOTO 00yUCHHS, MPU3BAHO
obecreunTh 00111€00pa30BaTeNbHYI0 U OOUIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOIUMYIO I aJJalTallMi UX K OBICTPO MEHSIOUIMMCS YCIOBHSM )XKU3HU B
COIIMYME, a TaKXXe JJIsl MPOJOJKEHHs] OOy4YeHHsI B OpraHu3alusax npodeccuoHaIbHOro
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJSIETCS OJHOM U3 MPUOPUTETHBIX TUCHUIIINH.

B nporpamme mo xuMHuM HazHau€HHUE MpeAMETa «XHUMHUS» IMOJyYaeT MOApPOOHYIO
WHTEPIIPETALNI0 B COOTBETCTBUH C OCHOBomosararommMu nojoxenusmu @I'OC COO
0 B3aUMOOOYCIIOBICHHOCTH LEJIEH, COAepKaHUsI, Pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI
K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIIOTCS CIIETYIOIINE
BBITNOJIHSEMbIEC IPOrPaMMOM 110 XUMUU (PYHKITHH:

d nH(OPMAITMOHHO-METOANYECKasl, pealu3amus KOTOpol obecreunBaet
MOJIYYCHUE TIPEJICTABIICHUS O IIEJAX, COJCP)KaHUM, OOIINeW CTpaTeruu OOyYCHHS,
BOCIIUTAHUS M Pa3BUTHS OOYUaAIOIIUXCS CPEACTBAMHU MPEaMETa, U3y4aeMOro B paMKax
KOHKPETHOTO TTpoduis;

d OpraHU3alMOHHO-TIJIAHUPYIOIIAs, KOTOpas MpeyCMaTPUBAET ONpEJIeTICHUE:
OPUHIIMIIOB ~ CTPYKTYPUPOBAaHUA W  TOCIEAOBATENIBHOCTA  M3YYEHHUS  Y4eOHOro
Marepuala, KOJMYECTBEHHBIX W KAayeCTBEHHBIX €ro XapaKTEPUCTHUK; IMOJXOJI0B K
(GOpMHUPOBAHUIO COJEPKATETLHON OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTelIbHBIX



I[OCTI/I}KCHI/Iﬁ 06yqa}0umxc;l B paMKax HUTOTrOBOM aTTeCcTaluu B q)OpMC CAUHOI'O
TOCYyAapCTBCHHOI'O 3K3aMCHaA I10 XMMMUH.

[Iporpamma aJist yriryOJIEHHOTO U3YYEHUSI XUMUHU:

d yCTaHaBIMBAaEeT WHBAapPUAHTHOE IMPEAMETHOE COJEepXKaHUe, O00s3aTebHOE
JUISL U3YYEHHSI B paMKax OTHAENbHBIX Mpoduiei, npeaycMaTpuBaeT paclpeesieHue U
CTPYKTYypUPOBaHHE €r0 MO KJIacCcaM, OCHOBHBIM COJIEPKaTeIbHBIM JIMHUAM/pa3ieiam

Kypca;
O AT IPUMEPHOE pacIpeielIeHHe y4eOHOr0 BpEMEHH, PEKOMEHAYEMOTO  JUIsI
U3Y4YEHUS OTIEIBHBIX TEM;

O npegiaraeT  MpPUMEPHYIO  IOCHIEAOBATEIBHOCTh  M3YYEHHUS  yueOHOTro
MaTrepuaa C y4YE€TOM JIOTMKM IIOCTPOEHHS Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

d AT METOJUYECKYI0 MHTEPIPETAllMIO 1eIell U 3a/auy U3y4YeHUsl mpeaMeTa
Ha yriayOJaEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETrO
oO1iero o0pa3zoBaHusl, COAECPKATEIBHOW XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl CpPEeIHEro oOIero oOpa3oBaHUs
(JIMUHOCTHBIX, METANPEIMETHBIX, PEAMETHBIX), a TaKkKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUN OOYYaloOlIerocsi TO OCBOSHHUIO COJEPIKAHUS
npeaMera.

I[To BcemM Ha3BaHHBIM MO3UIMUSAM B NPOrpaMMe€ MO XHUMHH HIPEAyCMOTpPEHA
PEEMCTBEHHOCTh C O0Oy4Y€HHEM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
3a mpejaenaMu yCTaHOBJICHHOW MPOTPAMMOM MO XUMHUU 00SI3aTEIbHON (MHBAPUAHTHOM)
COCTaBJISIIOLIEH COJEpKaHUs Y4YEOHOro mnpeaMera «XHUMHs» OCTAETCd BO3MOKHOCTH
BBHIOOpa €ro BapHATHBHOM COCTABISIONICH, KOTOpas JIOJDKHA OIPEACNAThCs B
COOTBETCTBHUU C HAIMPaBJICHUEM KOHKPETHOTO Ipoduisi o0ydeHus.

B cootBercTBUM ¢ KOHUEenTyanbHbIMH nosioxkeHussMu PI'OC COO o HazHaueHuun
npeaMeToB 0a30BOro M yriayOJE€HHOTO ypoBHEW B cucteMe IudepeHIIMpOBaHHOTO
00y4eHHs] Ha YPOBHE CpPEAHEro 00111ero o0pa3oBaHus XUMHUSI Ha YPOBHE YIIIyOJIEHHOTO
W3Y4YEHHUS] HaAIpaBji€H Ha PEATM3ALMI0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaloM
NOJIYyYEHUS] XMMHUYECKOro oOpa3oBaHMs B paMKax M3yYEHHs  CIEHUATbHBIX
€CTECTBEHHO-HAYUYHbIX M XMMHUYECKUX JUCIHUIUIMH B By3aX W OpraHU3alUsX CPEIHEro
npodeccuoHaIbHOTO oOpa3oBaHus. B 3Toil CBS3M H3ydeHHE TpeaMeTa «XUMHS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpeHUEe U YIiayOJeHHe TEOpEeTUUYEeCKOUH U
NPAKTUYECKONM TOJTOTOBKM OOYy4YaloIIMXCs, BBIOPABIIUX OMNPEACNEHHBIA TPOPUIIH
oOydeHusi, B TOM 4YHCII€ C MEPCHEKTUBOM IMOCIEAYIOMIEro IMOJYYeHUS XUMHYECKOTrO
oOpa3oBaHMs B OpraHu3alusax npodeccuoHanbHOro odpaszoBanus. Hapsany c atum, B
ceetre TpeboBanuiit ®I'OC COO k mmaHupyeMbIM pe3yibTaTaM OCBOCHUSA (eaepanbHON
00pa30BaTeIbHON NPOrpaMMbl CPEIHEro OOIIero oOpa30BaHMs U3yYEHUE IpEeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3aa4 BOCIHMTAHMS M COLMAIBHOIO
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pa3BUTHA O0yYaromuxcs, Ha (popMHpOBaHHE y HUX OOIIEHHTEIICKTYadbHBIX YMECHHM,
YMEHUM palMoHaIn3aluil y4eOHOro TpyJia U 0OOOMIEHHBIX CIOCOOOB JAESTEIHLHOCTH,
UMEIONTNX MEXIUCIUTUTHHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsromuMu  mipenMera  «XUMHS» Ha YPOBHE YIIyOJNEHHOTO H3YYCHHS
ABIIAIOTCS  yIIIyON€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckas xumusi». llpu omnpenereHUM MOAXOJ0B K OTOOpPY U CTPYKTYpHOM
OpraHu3alMK COJIEPKAHUS 3THX KypCOB B MPOrpaMMeE MO XMUMHUH 32 OCHOBY IPHHSTHI
nosioxkeHust ®I'OC COO o paznuuusix 6a30BOro M yriayoJE€HHOTO YPOBHEH HU3y4YeHUs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranuueckas xumus» u  «OOwmas wu
HEOPTraHUYECKasi XUMUS» COCTABIIIET COBOKYIHOCTh NMPEIMETHBIX 3HAHWWA U YMEHUU,
OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4y€HHUS NpeaMeTa. JTa CHCTeMa 3HaHUMN
NOJIy4aeT ONPEAEIEHHOE TEOPETUYECKOE JIOMOJHEHUE, TI03BOJISIONIEE OCO3HAHHO
OCBOUTBH CYIIECTBEHHO Oo0ybIIMN O00BEM (HAKTOJIOTMUYECKOTO MaTepuaia. Tak, Ha
yrayOnEéHHOM YpPOBHE M3YYEHHS NpeaMera oOecredeHa BO3MOYKHOCTh 3HAYUTEIBHOTO
yBeIMUCHHS] 00bEMA 3HAHUNW O XUMUYECKUX DJIEMEHTaX M CBOMCTBAX UX COCIMHEHUMN
Ha OCHOBE pACIIMPEHUST M YINIYOJIEHHS TMPEACTABICHUM O CTPOEHUM BEIIECTBa,
XUMUYECKOW CBSI3W M 3aKOHOMEPHOCTSIX MPOTEKAaHMs PEaKIUil, pacCMaTPUBAEMBIX C
TOYKU 3PEHUS] XUMUYECKON KMHETHUKH U TePMOJMHAMUKU. M3ydeHrue nmepuoandeckoro
3akoHa u [lepuogmdeckoil cHUCTEeMbl XHUMHYECKHX OJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX MPEICTABIEHUSAX O CTPOCHUU aToMa.
XuMuyeckasi CBsi3b OOBSACHSETCS C TOUKHM 3PEHMsI DHEPIeTUYECKUX U3MEHEHUH npu eé
00pa3oBaHMM W Pa3pyLICHHH, a TAKKE C TOYKUA 3PEHUSI MEXaHU3MOB €€ 00pa3OBaHMS.
N3yyenue TumOB peakuuii JaomoyiHsgeTcss (GOpPMHUpPOBAHHMEM TMPEJCTaBICHUN 00
IEKTPOXUMHUYECKHX MPOLECCaX M JJIEKTPOJIM3E PacIUIaBOB M PacTBOPOB BeUIECTB. B
Kypce OpraHMyecKod XHMHHM TIPU PACCMOTPEHHUHU PEAKIUOHHOW CHOCOOHOCTH
COCIMHEHHM yHeseTcs 0co00e BHMMAaHHE BOIPOcaM 00 AJIEKTPOHHBIX 3¢ dexTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKiuil.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJEp)KaHUE KYypCOB XHMHUHU YTITyOJIEHHOTO
YPOBHSI M3Y4YE€HUsl JJisi KJIAcCOB OMNpeneNeéHHOro npoduis (rJlaBHbIM 00pa3oM Ha HUX
CTPYKTYPY U XapakTep JOMOJHEHUH K oOImeld cucrteMe NPEeAMETHBIX 3HAHHM)
OKa3bIBAIOT BJIMSHUE CMEXHbIC MpeAMeThl. Tak, HampuMmep, B COACpPKAHUU IPEeIMETa
JUTSL  KJTACCOB  XUMUKO-(pU3M4eckoro mpoduis Oonbinoe 3Ha4YeHHE OyIayT HMETh
AJIEMEHTBI Y4eOHOro MaTepuana no ooued xumuu. [Ipyu n3ydenun npeamera B JaHHOM
CiIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOITHOCTh 3aKOHOB U
TEOpUil B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAst Teopusl (MOJEKYJIIpHAs TEOpUs B
¢usnke), 3aKOHBI COXpPAHEHHs] MacChl M DHEPrHH, 3aKOHBl TEPMOJUHAMHKH,
AIIEKTPOJIN3a, IPEACTABICHHS O CTPOEHUHU BEIECTB U APYTOE.

B To ke Bpems B coiep>KaHUU TpeIMeTa JJid KJIACCOB XUMHMKO-OMOJIOTHYECKOTO
npoduis OoNbIINK yAETbHBIN Bec OyneT MMeTh OpraHnyeckas xumus. B aTom cioydae
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NPEIOCTaBISACTCS  BO3MOXHOCTh It OoJiee  OOCTOSITENIbBHOIO — PacCMOTPEHUs
XUMHUYECKON OpraHu3alui KIETKH KaK OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOM
BXOJIAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUMU/IbI, OCTTKU, YTIIEBOIbI,
HYKJICMHOBBIE KHUCJIOTBI W Japyrue. llpm 3TOM 3HaHHMS O cocraBeé M CBOMCTBAax
MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYKAT OCHOBOWM ISt
U3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢QopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHUS
0OlIllEeHay4YHbIX METOJOB TO3HAHUA U OMNBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHWW U3yYeHHe mpenMera «XuUMHUsA» Ha YriayOJEHHOM YypOBHE OCHOBAaHO  Ha
MEXMPEAMETHBIX CBS3AX C YU€OHBIMU MPEAMETAMHU, BXOASIIMMHU B COCTaB MPEIMETHBIX
obnacteii «EcTecTBEeHHO-HayuHbIE NpeaMeTh», «Marematuka W WH(OpMATHUKa» H
«Pycckuil 3bIK ¥ TUTEPATYPA».

[Tpu n3ydyeHnn yueOHOTO peaMeTa « XuMUs» Ha yriIyOaEHHOM YpOBHE TakKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEJIHEro 00I1ero oopazoBanus (Ha 6a30BOM ypoBHE), 3aa4eii
MIEPBOCTETICHHOW 3HAYUMOCTH SBJISICTCS (DOPMUPOBAHME OCHOB HAYKH XHUMHHU Kak
00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHUECKOW ACATEIBHOCTH YEIIOBEKa W
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. Perenue 3Toit 3amaun Ha yriyoJIEHHOM
YpOBHE U3YUYEHHUsI IIPeIMETa IPearojiaraeT peaan3aiuio TaKux eei, Kak:

d dbopMupoBaHUE TPEJACTABICHUN: O MaTepUaIbHOM E€IWHCTBE MHUPAa,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJICHMM MNPUPOIABI, O MECTE XUMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ BeAylled pojau B OOECIEUCHUH YCTOWYMBOTO Pa3BUTHUS
YeJOBEYECTBA: B PEIICHWU MPOOJIEM IKOJIOTUYECKOM, PHEPreTUUecKo W MHUIIEBON
0e30MacHOCTH, B Pa3BUTHUU MEAMUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DJHEPTUM, B OOECINEUEHUM PAIMOHAIBHOTO MPHUPOJOINOIb30BaHUS, B
dbopMHpOBaHUY MHUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEJIOBEKA, a TAKKE IKOJIOTUUECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpelie;

O OCBOCHME CHCTEMBbl 3HAHHUM, JIGKAIIMX B OCHOBE XHMHYECKOU
COCTaBJIAIONIEH €CTECTBEHHO-HAYyYHOW KapTUHBI MUpa: (QyHIaMEHTaJIbHBIX MOHITHH,
3aKOHOB M TEOPUU XHWMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUH BEIIECCTBA Ha
pa3HBIX yPOBHAX — AaTOMHOM, HMOHHO-MOJEKYJSAPHOM, HAJIMOJICKYJISIPHOM, O
TEPMOJUHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX
peakiuii, 0 XMMUYECKOM PAaBHOBECHH, PACTBOpaX M JUCHEPCHBIX CUCTEMaX, 00 oOIux
HAaYYHBIX MTPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

O dhopMupoBaHHE y O0y4JaroIIXCs OCO3HAHHOI'O MMOHUMAaHUSI
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMUUYECKUX 3HAHUM N1 OOBSICHEHUS KITFOUEBBIX HACH
U TpoOJIeM COBPEMEHHON XWUMHH, JIsi OOBSICHEHUS W TPOTHO3MPOBAHUS SIBICHUA,
UMEIOIIUX  ©CTECTBEHHO-HAYYHYI0 TMPUPOAY; TPAMOTHOTO pEIIeHUs mpoliem,
CBSI3aHHBIX C XUMUEHU, MPOTHO3UPOBAHUS, AaHAIN3A U OLICHKHU C MO3ULIHAN SKOJOTHYECKON
0€30MacHOCTH TMOCIEACTBUI OBITOBOM M MPOM3BOACTBEHHOH NEATEIBHOCTH 4YETIOBEKa,
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CBSI3aHHOM C XHMHYCCKHM IIPOU3BOACTBOM, HCIIOJIB30BAHUECM H Hepepa60TK0171
BCHICCTB,

d yrayOJieHre Npe/ICTaBIeHN O HAyYHbIX METO/AaX MO3HAHUS, HEOOXOUMBIX
JUIsT TIPUOOpETEeHUsT yYMEHUW OpHUEHTHUPOBATHCS B MHUPE BEIMIECTB U OOBICHECHHS
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON JNEATEIBHOCTH U
MTOBCEHEBHOM KU3HHU.

B nmnmane peann3anuy NEpBOOYEPEAHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIINAX
GYHKIUNA TETOCTHOM CHCTEMBI CpeaHero oOmiero oOpa3oBaHHsl TPU HM3yYCHUU
npeaMera «XUMHs» Ha YrIyOJIEHHOM YpOBHE OCOOYI0 aKTyallbHOCTb NMPUOOpETaIoT
TaKue UEeU U 33/1a4d, KakK:

d BOCIIUTAaHUE YOCKIAEHHOCTH B [O3HABAEMOCTH  SIBIICHUW TIPUPOJIBI,
YBOKEHHUS K TIPOLIECCY TBOpPYECTBA B 00JACTH TEOPETUUYECKUX U TMPUKIATHBIX
UCCJIENOBAaHUM B XUMHH, (OPMUPOBAHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

O pa3BUTHE MOTHBAIlMM K OOYYEHHI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHUS OOIICYEIOBEUYECKUX
IICHHOCTEH;

d pa3BUTHE TMO3HABATENLHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPYECKUX
CrocoOHOCTeN oOydaronuxcs, GOpMUPOBAHHWE Yy HUX CO3HATEILHOTO OTHOIIEHHUS K
CaMOOOpa30BaHUI0 U HENPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO  YCHEHIHOMN
npodeccuoHanbHON M OOIIECTBEHHOMN JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0pPOBOM 00pa3e KU3HU;

O dbopMUpOBaHUE YMEHUW M HABBIKOB Pa3yMHOTO MPUPOIONOIb30BAHUS,
pPa3BUTHE DKOJOTUUECKON KYJIbTYphl, TPHOOPETEHHE ONbITa OOIIECTBEHHO-TIOJC3HOM
DKOJIOTUYECKOUN NEeATEITHHOCTH.

OO6miee 4Kciio 4acoB, PEKOMEHIOBAHHBIX ISl M3YYCHUS XUMHH Ha YTIIyOJIEHHOM
ypoBHe, — 204 gacos: B 10 xmacce — 102 gaca (3 yvaca B Henento), B 11 kmacce — 102

yaca (3 yaca B HEe/IeJII0).

COJEPXXAHUME OBYUYEHUA

10 KJNTACC Teopernyeckue 0OCHOBBI OPraHM4eCKOH XUMHHU

[IpeameT W 3HaUYE€HHE OpPraHUYECKON XMMHH, MPEICTaBICEHHE O MHOro00pa3uu
OPTaHUYECKUX COCTUHEHUN.

DNEKTPOHHOE CTPOECHUE aTOMa YIJIEpoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aToMa yriepoja. XUMHUYECKas CBS3b B OPraHHMYECKHUX
coequHeHUsX. Tumsl TrUOpUAM3alMM AaTOMHBIX oOpOuTaneil yriaepoga. MexaHU3MbI
o0pa3oBaHMsI KOBAJICHTHOW CBsI3U (OOMEHHBIH M JOHOPHO-AKLENTOPHBbIN). TuIBI
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NEPEeKpPhIBAaHUS aTOMHBIX OopOuTanel, 6- u m-cBsa3u. OauHapHas, MBOMHAS M TPOWMHAs
cBs3b. CrmocoObl pa3phiBa CBsI3EH B MOJIEKyJlaxX OpraHndeckux BemiecTB. [loHsTHe O
CBOOOHOM pajiuKaje, Hykiaeoduie 1 dIeKTpodue.

Teopust cTpoeHHsi opraHudeckux coequHeHuid A.M. ByTiepoBa n cOBpeMEHHBbIE
IIPEICTABICHUS. O CTPYKTYyp€ MOJIEKYJ. 3HAY€HUE TEOPUM CTPOCHUS OPraHMYECKHUX
coequHeHUl. MonekynspHble U CTPYKTypHbIE (GopMyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IMYHBIX BUJOB: pa3BEpPHyTass, COKpalléHHas, ckenetHad. HM3omepusa. Bunasl
U30MEPUU: CTPYKTYpHAsl, NMPOCTPAHCTBEHHAs. JJEKTPOHHbIE A(P(EKTHl B MOJIEKyJax
OpPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME30MEPHBI 3(pPeKThI).

[IpencraBinenre o KilacCU(PUKAUMU OpraHuyeckux BemectB. I[lonstue o
byHkuuoHanpHOM rpymme. ['omonorus. I'omosornueckue psapl. CuctemMaTHdecKas
HOMeHKJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OT/EJIBHBIX ITPEACTABUTEIICH.

Ocobennoctu 51 KJIaccupuKanus OpPraHUYECKUX peaKu.
OKHCIUTETPHOBOCCTAHOBUTEIIBHBIE PEAKIIUU B OPTaHUYECKON XUMHUH.

JKCNepUMeHTAbHbIE METOAbI H3YYCHUS BElIeCTB U UX NMpeBpPaLleHHil

O3HakomiieHHE C OOpa3llaMd OPraHUYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OINBITBI MO NPEBPAIICHUIO OPraHUYECKHUX BEIIECTB TMPU HATPEBAHUU
(mnaBneHue, OOyraWBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEICH MOJEKYI
OPTaHUYECKUX BEIIECTB.

Yriaesogopoasl

Anxanpl. ['omonoruyeckuii psii ajnkaHoB, oOmias ¢dopmysia, HOMEHKIATypa U
M30MepHus. DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYN alKaHOB, SP°-
rudpuan3ais aTOMHBIX OpOUTaNeil yriepona, 6-cBsizb. Korgopmepwvi. Ouzndeckue
CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOWCTBA QJIKAHOB: pEAKUUM  3aMEIICHUs, W30MEPHU3ALINU,
JNETHIPUPOBAHUS, NUKIM3AIMU, MHUPOJIN3a, KPEKWUHTa, TopeHus. [lpeocmasieHue o
MexaHuzme peakyuti paouKkaibHO20 3aMeueHUs.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U TPUMEHEHUE aTKaHOB.

[uknoankanel. O6mas Qopmyna, HoMeHKIaTypa W uzoMepusi. OcoOeHHOCTH
CTPOCHUS YW XMMHUYECKUX CBOMCTB MajbIX (LIMKJIONPONAaH, UUKIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, IUKIOTEKCaH) MHKI0aTkaHoB. CrmocoObl TOMyYeHUs U TPUMEHEHUE
LUKJIOAJKAHOB.

Ankenpl. ['oMonormdeckuil psig ankeHOB, oOmas Qopmyna, HOMEHKIATYypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKEHOB, SP>-TUOpHAM3aLus
aTOMHBIX OpOHMTaNel yriepoaa, o- u m-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (Imc-
TpaHc-) n3omepusi. Ou3nyuecKkrue CBOWCTBA aIKEHOB. XMMHUYECKHE CBOMCTBA: pEaKIUU
NIPUCOEIMHCHNS, 3aMEIICHUsI B O-TIOJIO)KEHUE TPH JBOWMHOW CBSI3HM, MOJMMEPHU3AINN U



okucnenus. Ilpeocmasienue o mexanuzme peakyuu 31eKmpoQuibHO20 NPUCOeOUHeHUs.
[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peakUuMu Ha JBOMHYIO CBs3b. (CHOCOOBI
NOJYYEeHUS U IPUMEHEHUE aJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (COMpsOKEHHBIC, HW30JIHMPOBAHHbIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XUMHUYECKUX CBOMCTB
COMPsDKEHHBIX AueHOB, 1,2- u 1, 4-npucoenunenue. Ilonnmepusanus compsiKEHHBIX
nueHoB. CriocoObl MOTy4eHNs U IPUMEHEHHUE aJIKaIueHOB.

Anxunbl. ['oMonorudeckuit psiji alkMHOB, oOmias QopmMyiia, HOMEHKJIATypa U
U30MepHs. DIJIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl aJKHHOB,  SP-
ruOpuau3anus aTOMHBIX opOuTaneir yriepoaa. dusmyeckue CBONWCTBA AJIKHMHOB.
XVWMHUYECKHE CBOWMCTBA: PEAKIMHU TMPUCOEAUHEHUS, TUMEpPU3alUd W TPUMEpPHU3ALHH,
okucieHuss. KucnoTHele CBONCTBA AJIKMHOB, MMEIOIIMX KOHLEBYK) TPONHYIO CBS3b.
KauecTBeHHbIE peakuuMu Ha TPOMHYIO CBs3b. CHOCOOBI MONY4YEHUS M NPUMEHEHHE
AJIKWHOB.

ApoMaTtudeckue yrieBoJopoabl (apeHbl). ['oMonorndeckuil psii apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U M30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbI  OeH3ona. [lpasuno  apomamuunocmu,  npumepvl  aAPOMAMUYECKUX
coeounenuil. OU3NYECKUE CBOMCTBA apeHOB. XMMHUECKHE CBOMCTBAa OEH30Jla U €ro
TOMOJIOTOB: PEaKIMK 3aMEeIEHUs] B OEH30JIbHOM KOJIbLIE U YIJIEBOJOPOJAHOM paJHKaie,
peaklMy TPUCOEAUHEHMS, OKHCICHHE TOMOJIOroB OeH3ona. [Ilpedcmaénenue o
mexawuzme — peakyuti  anekmpoguivHoco  3amewenus.  IlpencraBnenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMECTUTENed B OEH30JbHOM KOJbLE Ha NpHUMEpe
AIKWIBHBIX PATUKAJIOB, KapOOKCUIILHOM, THAPOKCUIBLHOM, aMHUHO- U HUTPOTPYIIIIHI,
aToOMOB rajoreHoB. OCOOEHHOCTM XMMHUYECKHX CBOWMCTB ctHpona. [loammepuszanus
ctupoia. CriocoObl MOTyYEHUs U TPUMEHEHNE apOMATUYECKHUX YTIEBOJI0POIOB.

[Tpuponusiii ra3. [lomyrtHbsie HedTsHble Tazbl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepadbotku. CrnocoObl mepepadoTku HedTu:
MEePEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTHICCKUH ), pu(OPMUHT, TUPOJIU3.
[TpomykThl mepepaboTku HEDTH, X TPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEeKTPOHHOE  CTPOEHHE TaJOT€HIIPOM3BOAHBIX  YIVIEBOJOPOAOB.  Peaknumn
3aMELICHHUs TaJloTeHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSDYNNY, AMUHOSDYNN) .
JlelicTBUE Ha TaJOr€HIPOM3BOJIHBIE BOJHOTO M CIHPTOBOrO pPAacTBOpa MIEIOYH.
B3anmopeiictBue gurajoreHaJKaHOB C MarHhueM W LUHKOM. [lonsamue 10)
MEManloopeaHudyeckux  COeOUHEHUsX. Hcnonp3oBaHne  rajlloreHIpOU3BOIHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

JKcNepuMeHTAJbHbIE METOAbI H3YUEeHUS BelleCTB U UX NMpeBpalleHuil
N3yuenue ¢puznueckux CBOMCTB yrieBOAOPOAOB (PACTBOPUMOCTH), KAU€CTBEHHBIX
peaknuii yraeBoA0pOI0B Pa3IUIHBIX KiIaccoB (oOeciBeunBaHUE OPOMHOM MM MOTHOM



BOJIBI, pacTBOpa TEpMaHTaHaTa Kalus, B3aUMOJICHCTBHE alleTWIeHAa C aMMHUAYHBIM
pactBopoM okcuja cepebpa(l)), kauecTBeHHOE OOHApY)EHUE yriepoJa U BOAOpPOaa B
OpraHMYECKUX BEIIECTBaX, TMOJYYCHHE OJTHJCHA W H3yYeHHUE €ro CBOWCTB,
o3HakomiieHne ¢ kosutekmusamu «Hedte» m «Yromp», ¢ oOpasiiamu TutacTMmace,
KaydyKOB U PE3UHBI, MOJICTUPOBAHUE MOJICKYJT YTICBOIOPOAOB U TAIOTHIIPOU3BOTHBIX
YTIICBOIOPO/IOB.

Kucaopoaconepxaniue opranuieckue coeJUHEeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJ (Ha IpUMEpPE METAHOJA U
3TaHona). ['omonoruueckuil psn, odmas Qopmyna, H30MepHs, HOMEHKIATypa U
kinaccuukanua. Du3MUEecKUe CBOMCTBA MPEAENbHBIX OJHOATOMHBIX  CIHPTOB.
Bonoponnslie CBA3M MEXIy MOJEKYJIAMH CIHUPTOB. XMMHYECKHE CBOWCTBA: PEAKIMH
3aMEILEHUs], JACTUAPATALMKM, OKHUCJIEHHUS, B3aUMOJECUCTBHE C OPraHMYECKUMHU U
HEOPraHWYeCKUMH KuciaoTamu. KadecTBeHHass peakuusi Ha OJHOATOMHBIE CITHPTHI.
JleficTBue 53TaHOJAa W METAHOJA Ha OpraHu3M uesoBeka. CrnocoObl MOTy4YeHUs H
NPUMEHEHUE OJTHOATOMHBIX CIUPTOB.

[Ipoctbie 3dupsl, HOMEeHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHOUPTHI — OTUJICHIVIMKOAL U Tinnepud. Dusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KHCJIOTaMH, KAa4eCTBEHHAs PEaklUsi HAa MHOrOATOMHBIE CHUPTBHIL.
Ilpeocmasnenue o mexaunuzme peakyuil HyK1eo@uibHo2o 3ameujenus. JleWcTBue Ha
opranu3M yesoBeka. CrocoObl MOTyYeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enosr.  CTpoeHME MOJIEKYJbl, B3aWUMHOE BIMSHHE TUIAPOKCOIPYIIIBI U
0eH30pHO0TO siipa. Puznyeckue cBorcTBa heHona. OcOOEHHOCTH XUMUUECKUX CBOMCTB
denoma. KauectBennsie peaknuu Ha ¢eHon. TokcuyHOCTh ¢enona. CrocoObl
NOJIy4eHUs U puMeHeHne gpeHosa. eHondopmanbaeruaHas cMoJa.

KapOoHuibHbIE COEIMHEHUS — albJETUJbl M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM Trpymnmnbl. ['oMojioruyeckue psiabl albJETUAOB W KETOHOB, 0OIIas
dbopmyna, nzoMepusi 1 HOMeHkiarypa. du3znyeckue CBOMCTBA adbAETUIOB U KETOHOB.
XWMUYECKHE CBOMCTBA  QJIBJETUIOB W  KETOHOB: PEAKIUU IPUCOCAUHEHUS.
IIpeocmasnenue o mexanuzme peaxkyuii HyK1eopuibHo2o npucoeourenus. OKUCIECHNE
aIbJICTUJIOB, KauyeCTBEHHbIC peakuuu Ha anpaerugpl. CrnocoObl MOIydeHHS U
IIPUMEHEHUE aIbAETUIOB U KETOHOB.

OAHOOCHOBHBIE TpEJeNbHbIE KAapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KuCIOT. M3omepus u HoMeHknaTypa. dusnueckue cBoicTBa
OJIHOOCHOBHBIX TMpEIEIbHBIX KapOOHOBBIX KHUCJIOT. BomopomgHbie cBsI3U Mexay
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOICTBAa: KHUCJIOTHBIE CBOICTBA,
peakiusi ASTepuUKALMM, PEaKIUd C Y4acTHEM YIJIEBOJOPOJHOTO pajauKaa.
Oco0eHHOCTH CBOMCTB MYpaBbHHOW KHUCIOTHI. [loHSATHE O MPOM3BOAHBIX KapOOHOBBIX

10



KHCJIOT — CJOXHBIX 3(upax, aneuopuoax, eaioceHaHeuopuoax, amuodax, HUmMpuiax.
MHuoroobpazue KkapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEMNPEACTBHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIIOT, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIUX KapOOHOBBIX KHCJIOT: CT€ApUHOBAS, MATbMUTHHOBAS,
OJICUHOBAS, JIUHO/Ie8as, IUHOIeH068as KUCTOThl. CrocoObl MONYYeHUS U MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxusie >¢upsl. ['omonormueckuit psan, oOmas ¢dopMyna, H30MepUS U
HOMEHKJIaTypa. Pu3nyecKkre 1 XUMHUUECKHE CBOMCTBA: THAPOJIN3 B KUCJION U IIEIOYHOU
cpere.

Kupsl. Ctpoenue, (u3nueckue M XUMHUYECKHUE CBOMCTBA XUPOB: TMIPOJIU3 B
KHCJION U 1mesno4yHor cpene. OCOOEHHOCTH CBOMCTB KHPOB, COJEPKAIIMX OCTaTKH
HEIPENENbHBIX KUPHBIX KACIOT. JKHUpBI B IpHUpoIE.

MBpbIL14 KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, HX Molomiee neicTue. [lonamue o

cunmemudeckux morouux cpeocmsax (CMC).

OO6mas xapaktepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, TU- U
nonucaxapunabl). MoHocaxapuapl:  0K03a, (PyKTO3a, e2anakmosa, pubosa,
oe3zokcupuboza. DuU3NUEeCKWe CBONCTBA M HaxOXjJAcHHE B mpupoje. DOTOCHHTES.
Onmuueckas usomepus. Konvuamo-yennasi maymomepusi Ha npumepe MOJIEK)bl
2NIIOKO3bl, Npoekyuu Xeyopca, o0- u [-anHomepvl 2ni0K03bl. XHUMUYECKHE CBOMCTBA
TJIIOKO3bl: PEAKIMA C Y4YaCTUEM CIHUPTOBBIX M aJbJICTUIHOW TPYI, CIUPTOBOE M
MOJIOUHOKHCJIOE OpoXxeHue. [Tpumenenne IJIFOKO3BI, ec 3HAYCHUEC B
JKU3HEJCITEIIbHOCTH OpraHu3Ma. Jlucaxapuabl: caxapos3a, MajlbTO3a W JAKmMo3d.
BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIIME AUCAXapUIbl. [ UIponu3 nucaxapuaos.
Haxoxnenue B mnpupone u npumeHeHue. [lonmcaxapuapl: Kpaxmaj, TJIMKOTE€H U
nemono3a.  CTpoeHMe MakpOMOJIEKYJd KpaxMalia, TIJIMKOT€HAa W UEJUTIOJIO3BI.
PU3UYECKUE CBOMCTBA KpaxMayla U LEJUIKOJIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmala:
TUIPOJIN3, KAYECTBEHHAs PEaKkuusi C HOJOM. XHUMHYECKHE CBOMCTBA UEIIIOJIO3BI:
TUAPONH3, TolydeHne 3(pupoB 1emtrono3bl. [oHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIETK).

JKcNepUMEeHTAIbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpPalleHHil

PacTBOpUMOCTB pa3IMuHbBIX CIIUPTOB B BOJAE, B3aUMOJICHCTBHUE ITAHOJA C HATPUEM,
OKHMCIICHUE JTUJIOBOTO CIUPTA B AIBJACTHJ HA PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CHOUPTAa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAyeCTBEHHBIC pPEaKIMU Ha aibJAerujabl (C THUIPOKCUIIOM
muammuHcepeopa(l) u rumpoxcuaom meau(ll)), peakuus raviepuHa ¢ THAPOKCHIOM
meau(ll), XxumHueckue CBOWMCTBA pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJECHCTBUE
pacTtBopa mtoko3bl ¢ ruapokcuaom meau(ll), BzammoneiicTBue Kpaxmana ¢ HOAOM,
pelieHre dKCIePUMEHTANIbHBIX 3a/1ay 1o TeMaMm «Crnupthl U deHonb», «KapOoHoBbIE
KUCIIOTHI. CIIOKHBIC d(UPBI.
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A3oTcoaep:kale OpraHnyecKre coeIuHeHust

AMUHBI — OpraHMYecKue NpOU3BOJHbIE ammuaka. Kiaccudukanus amMuHOB:
anmnQaTHIECKUe W apOMATHUYCCKHE; TIEPBUYHBIC, BTOPHYHBIE U TpeTuuHble. CTpoeHue
MOJIEKYJ, oO0mas Qopmyna, H30MepHsi, HOMEHKIAaTypa U (U3UYECKUE CBOICTBA.
XUMHUYECKOe CBOMCTBA aluPaTHUECKUX aMUHOB: OCHOBHbBIE CBOMCTBA, aJKUIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCTOTOW. COJIM aJIKUIIaMMOHHUS.

AHWIMH — TNpEeACTaBUTEIb AMHUHOB apoMaTHuecKoro psaa. CTpoeHHe aHWIMHA.
B3aumHoe BiamsHHE Tpynm aToMOB B MOJeKyJe aHuiInHA. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB aHunuHa. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOJyd4eHUS U
IpUMEHEHUE anupaTHIecKux aMUHOB. [lonydyeHrne aHuauHa U3 HUTPOOEH30a.

Amunoxkucnotsl. Homenknatypa u uszomepus. OTaenbHbIE NPEACTABUTENN  O-
AMUHOKHCIIOT: TJIMLUH, aJaHuH, heHUNaianuH, ceput, 2nymamuHo8as KUcioma, JTUsuH,
yucmeun. Onmuueckas usomepus amunoxuciom: D- u L-amunokucromor. ®uzndeckue
CBOICTBA aMHHOKHUCIOT. XHUMHUYECKHE CBOWCTBA AMHHOKHUCIOT KakK aM(OTEpHBIX
OpPTaHMYECKUX COCIMHEHUH, peaKiusi TOJMKOHJCHCAINH, O0pa30BaHHWE MENTUIHON
cBs3u. buonoruueckoe 3HaueHrne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTHI0B.

benku kak mnpupognsle nonumepsl. [lepBuuHas, BTOpUYHAs UM TpPETUYHAs
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBa O€NKOB: THAPOJIM3, JEHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

Ilonamue 06  asomcoodepicawux  2emMepoYUKIUYECKUX  COEOUHEHUSIX.
Iupumuounosvie u nypunosvie ocnoéanus. Hyxkneunogvle kuciomol: cocmas, cmpoenue

u buonocuyeckas PpPOJlb.

JKcNepUMEeHTAbHbIE METOAbI H3YUEHUS BelIeCTB U UX NMpeBpPalleHuil

PactBopenue OenkoB B Boje, JeHATypalus OEIKOB MPH HArpeBaHUU, IIBETHHIE
peakiuu Ha OeNKH, pelIeHUEe SKCIEPUMEHTANIBHBIX 3a1ad 10 TeMaM «A30TCoIeprKallue
OpraHnyYecKue coequHeHus» u «Pacrio3HaBaHrue OPraHMYECKUX COEAUHEHUID.

BbicokoMoJIeKy/ISIPHBIE COeIMHECHUS

OCHOBHBIE TMOHATHUS XHWMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
noJuMepH3alysl U NOJUKOHAEHcauus. [lpedcmaenenue o cmepeopeyasipHocmu u
HAOMONEKYNIAPHOU CMPYKMYpe NOAUMEPOS, 3A8UCUMOCHb CEOUCME NOIUMEPOE OM UX
MONEKYIAPHO20 U HAOMOAEKYAAPHO20 CIMPOEHUSL.

[Tonmumepuble  Matepuasbl.  Ilmactmaccsl  (ONMATWIIEH,  MOJUIIPOIUJIEH,
HOJIMBUHUIXJIOPH, HOJIUCTUPOII, NOJIMMETUIIMETAaKpUIIaT, OJIMKapOOHATBHI,
nonudTHIEeHTepedTanar). YTunmsanus u nepepaboTKa IiacTuka.

DnacToMepbl: HATypajbHBIA KayudyK, CHUHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunuxonsl. Pe3nHa.
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Bonokna: HaTypanbHblE (XJIOMOK, IMIEPCTh, IEIK), HWCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTaBCaH).

TIonumepwr cneyuanvhoco HaswaueHus (meghioH, Keguap, 31eKMponposoosuue

noaumepsl, buopaznazaemvie NOIUMEPDL).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUSsI BellleCTB M UX MpeBpallleHu i

O3znakomiieHre ¢ 00pa3iiaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHNE SKCIEPUMEHTAIIBHBIX 337a4 10 TeMe «Pacno3HaBaHue MIacTMace u
BOJIOKOH.

Pacuérnble 3a1aun

Haxoxnenrne MOneKysipHON (hOpPMYIIbI OPTaHHYECKOTO COSTMHEHUS M0 MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJIEHUE MOJEKYISPHOU (HOPMYJIBI
OpPraHUYECKOTO COeNUHEHHs MO0 Macce (00bEMY) MPOAYKTOB CrOPAaHMS, MO KOJUYECTBY
BemecTBa (Macce, 00BEMY) TMPOAYKTOB pEAKIIMM W/WUIM HUCXOJHBIX BEIIECTB,
YCTaHOBJIEHHE CTPYKTYpPHOM (HOpMyJIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIM CIIOCOOOB MOJTYYEHHS, OTPECICHNE TOJIM BBIX0a MPOAYKTA
peakuuy OT TEOPETUUECKH BO3ZMOXKHOTO.

MesxknpeaMeTHbIe CBA3H

Peanu3zanusi MeXIpeaMETHBIX CBS3€M MPU W3YyUYEHUM OpPraHMYeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS 4YEpe3 MCIOJb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK ¥ MOHSATUM, IPUHATHIX B OTIEIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO
UKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHS: SIBJICHHE, HAy4YHbIH (DaKT, TUMOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KilaccuuKaius, HaOI0JeHue, HU3MEpPEHHE,
SKCIEPUMEHT, MOJENb, MOJCIHUPOBAHUE.

®u3uka: MaTtepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTeTUYECKUI
YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (U3HUECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi:  kieTka, opraHu3M, OKocHcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TEeTepOTPO(HBIA TUN TUTAHUS, OpOKECHHE,
dboTocuHTE3, IbIXaHue, OCJIKHU, YTIEBO/IbI, )KUPbI, HYKJIEUHOBBIC KUCIOTHI, (HEPMEHTHI.

['eorpadusi: mose3Hbie UCKOMaeMbIe, TOTUIUBO.

TexHoJIOTUs: MUILEBBIE MPOIYKTHI, OCHOBHI PAIIMOHAIIBHOTO MUTAHUS, MOIOIIUE
CpEeACTBA, MAaTEPUAJIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC Teopernueckue OCHOBbI XMMHUH

Atom. CoctaB  arOMHBIX  sAnep. XUMHYECKHA  3ieMeHT.  M30Tomsbl.
Kopnyckynapuosonnogoii oyanuzm, oeoticmeennas npupooa 31ekmpora. CTpoeHHE
AIIEKTPOHHBIX O0OJIOUYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTHUYECKWE YPOBHU U
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noaypoBHU. AToMHBIE opOuTanu. Kinaccudukaiyss XHMHYECKUX dJIeMEHTOB (S-, p-, d-,
f-ameMeHTHI).

Pacripenenenne 3JI€KTPOHOB MO aTOMHBIM OPOUTANISIM, APUHYUN MUHUMYMA IHEPeUl,
npunyun Ilaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB
NEepPBOrO—4ETBEPTOrO  IMEPUOJIOB B  OCHOBHOM M BO30YKJIEHHOM  COCTOSIHHH,
AJIEKTPOHHBIE KOH(MUTypauluu HOHOB. [loHsamue 06 5Hepeuu uoOHU3AYUU, DHepUU
CcpooCcmea K 271eKmpoHy. INEKTPOOTPULIATEIIBHOCTD.

ITepuonnueckuyt 3akoH u llepuoanueckas cucreMa XUMHAYECKUX 3yeMeHToB J[.1.
MenneneeBa. CBsi3b NEPUOANUECKOTO 3aK0oHa U [leproanyeckoil CUCTEMbl XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMUUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB IO
rpyIIaM ¥ NepruoaaM. 3Ha4eHUE NEPUOINIECKOTO 3aKOHA
JI.1. Menneneena.

XUMHYECKasi CBA3b. BHAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOM CBsI3U: OOMEHHBI U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJIMHA CBS3U. [lONSpHOCTH, HAIPABICHHOCTH U
HAChIIIIAEMOCTh ~ KOBAJIGHTHOW  CcBA3U. KpaTtHeie cBs3u. BopoponHas  CBs3b.
MexMoNeKyIsIpHbIE B3AUMOICUCTBUS.

BasleHTHOCTP W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. [ ubpuousayus amomHbIX
opoumarneti. CBSI3b DJIEKTPOHHON CTPYKTYpPhl MOJIEKYJI C HX T'€OMETPUUYECKUM
CTpOCHUEM (Ha MPUMEPE COEAUHEHHM 3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBienne O KOMIUIEKCHBIX coeAuHEHUsAX. (COCTaB KOMIUIEKCHOIO HWOHA!
KOMILJIEKcooOpaszoBarenb, Jura"apl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX CcOoeOuHeHul. 3HadyeHUe KOMIUIEKCHBIX coeauHeHuil. [lonsitue o
KOOPJIWHAIMOHHOW XUMUHU.

BemecrBa ~ MOJEKYJSIDHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUS. Turnsl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbIx cuctemax. VctuHHBIE pacTBOphl. [Ipedocmasnenue o
KOJLIOUOHbIX pacmeopax. CrnocoObl BhIPAKEHUS KOHIICHTPAIIMU PAaCTBOPOB: MacCOBas
JIOJIs1 BELIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpalusa. HachlllleHHbIE 1 HEHACHIIIEHHBIE
pPacTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanuss m HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. TpUBHUANIbHbBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKMX pEaKIMii B HEOPraHMYECKOM M OpraHuYecKon
XUMHH. 3aKOH COXPAHEHHUSI MacChl BELIECTB; 3aKOH COXPAHEHUSI W MpPEBpallleHUs
PHEPTUM TIPH XUMHYECKUX DPEaKuax. TeraoBbie dPGEeKThl XUMUYECKUX PEaKIIHi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOW pEaKIuh, €€ 3aBUCUMOCTh OT PAa3JIHYHBIX (PAKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katains u KaTaln3aTopsl.
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OOpatumble U HeoOpaTUMBbIE peakluu. XHUMHUYECKoe paBHoBecue. Kowcmanma
Xumudecko2o pasHogecus. DaKTOPbl, BIMSIONIME HA TOJOKEHUE XHUMHYECKOTO
paBHOBeECHUs: TeMIIEpaTypa, JaBJICHHE M KOHILIEHTpAaIlMU BEIECTB, YYaCTBYIOIIMX B
peakuuu. [Tpunnun Jle [latense.

Onextponutuyeckas gucconuanus. CuibHble U ciadble 37eKTposiuThl. CTeneHb
nucconuanuu. Mouwnoe npoussedenue 600vi. Cpena BOJHBIX PACTBOPOB: KHCIIOTHaS,
HeWTpanbHas, menounas. Bogopoansiii nmokazarens (PH) pactBopa. ['maponus conei.
Peakiiuu nonHoro oomeHa.

OKHCIIUTETFHO-BOCCTAHOBUTEINBbHEIE peakiuu. Crenenb okucieHus. OKUCIUTeIb U
BOCCTaHOBUTEIb. [Iporiecchl OKUCIEHHS U BOCCTAaHOBJICHUS. BaxkHeH e OKUCITUTENN U
BOCCTaHOBUTENH. MeTo 3JeKTPOHHOTO OaiaHca. DIEeKTPOIU3 paCTBOPOB M PACIIaBOB
BEIIECTB.

IKCIEPUMEHTATbHbIC METOABI H3YUYCHHUS BeIIECTB M UX MPeBPALICHUH

Pa3noxenue nepokcuza BOAOPOJAa B MPUCYTCTBUU KaTald3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEMIETOK, MPOBEJECHUE PEaKUUid HOHHOTO OOMEHa, OIpeAesIeHUe
Cpeibl paCTBOPOB C IIOMOIIbIO HHIMKATOPOB, U3YUYEHUE BIUSHUS Pa3INYHbIX (AKTOPOB
HAa CKOPOCTh XMMUYECKOHN PEAKIUU U MOJOKEHUE XUMUYECKOTO PABHOBECHSI.

Heoprannuyeckasi xumus

[Tonmoxenune HemeTamnoB B [lepuoanueckoi cucteMe XuMuueckux yemeHTos .M.
MeHneneeBa U 0COOEHHOCTH CTPOSHUS UX aTOMOB. DU3HUeCKue CBOMCTBA HEMETAILIOB.
AJoTponus HEMETa/UIoOB (Ha IpuUMepe KUCIIOpoia, cephl, hocdopa u yriaeposa).

Bonopon. Ilonyuenue, Qusnueckue W XUMHUUYECKHE CBOWCTBA: pEaKUUU  C
MEeTaJJIaMd M HEMETajulaMU, BOCCTAaHOBUTEIbHBIE cBoWcTBa. ['mapunbl. TonausHvie
971eMEeHMbl.

lanorensl. Haxoxnenue B mnpupoje, CHOCOObI ToOdy4deHus, (U3NYECKUEe U
XAMUYECKHE CBOWCTBA. [amoreHoBogopoanrl. BaxkHeWmme KHUCIOPOACOAEPKAIIUE
COCMHEHHUs] TajoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI TMOJYyYCHUS
rajgoreHoB. [[pumMeHeHue raJoreHoB U X COCIMHEHUM.

Kucnopon, o3oH. JlaGopatopHble U MPOMBIIUIICHHBIE CIIOCOOBI TMOJYYSHUS
Kkucaopoaa. uzndeckne U XUMUYECKHUE CBOMCTBA U MPUMEHEHUE KHCIOpOAAa U 030HA.
Okcuabl U MEPOKCHUIBI.

Cepa. Haxoxaenue B npupoje, CiocoObl MoJydeHus, PU3NIecKue 1 XUMMUYECKUe
cBorictBa. CepoBogopon, cymbduasl. Oxcun cepoi(1V), okcun cepri(V1). Ceprucras u
cepHasi KMCJIOTHI U UX coir. OCOOCHHOCTH CBOWCTB CEpHOW KHUCHOTHI. [IpuMeneHue
CEpBI U €€ COCTMHEHHUI.

A3zotr. Haxoxaenue B mpupoje, crnocoObl MojydyeHusl, PU3ndeckue 1 XUuMUIECKUe
cBOMCcTBA. AMMUAK, HUTpUIbl. OKCUIBI a30Ta. A30THCTasi U a30THAsl KUCIOTBHI M UX
cosid. OcCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHue a3oTa 1 ero CoeIMHEHU .
A3OTHBIE yJI0OpEHUS.
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®ocdop. Haxoxxnenue B mnpupojie, CHOCOObl TOJMyYeHHUs, (PU3NYECKHE U
xumudeckue cporictBa. @ochuasr u pochun. Okcunsl pocdopa, hochopHas KUCIOTa U
e€¢ comu. Memadghocghopnas u nupogocpopuas kucromsi, Gochopucmas u
Gocpoprosamucmas kucromot. llpumenenne Gocdopa u ero CoOeTMHESHU.
dochopHbIe YI00pEHHUS.

VYriepoa, HaXoXJI€HUE B MPUPOJE. AJUIOTpONHbIE MoauduKauu. Ouznyeckue u
XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, 0Opa3oBaHHBIX yriiepogoM. Okcun
yraepoaa(ll), okcun yraepoma(lV), yronpHass kucioTa U €€ coyii. AKTMBHPOBAHHBIN
yroib, aocopoyus. Dynnepenvi, epagheH, yenepooHvie Hanompyoxu. l[lpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJAOM, U €r0 COCTUHEHUM.

Kpemunii. HaxoxzaeHue B mnpupoAe, CHOCOObI NOJy4YeHHs, (PU3UYECKHE U
xumudeckue cBoctBa. Oxcupa kpemuusa(lV), kpemHueBas KUCIOTa, CUJUKATHI.
[Ipumenenue KpeMHus U ero coenHeHuil. CTeKI10, ero noxy4eHue, BUAbl CTEKIIA.

[Tomoxenne wmerammoB B Ileproanyeckol CHCTEME XHWMHUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHMS JIEKTPOHHBIX 000J0YEK aTOMOB METaioB. Pacnpocmpanenue
XUMUYECKUX D]IeMeHmos-memainios 6 3emuou kope. OOmme (Qusmueckne CBONCTBA
MeTasuioB. [Ipumenenue MetamioB B ObITy U TexHUKE. CIIJIaBbI METAILIOB.

DNIEKTPOXUMHUYECKUN DSl HampspKeHUuM meTtauioB. OOIue crnocoObl MOJTy4eHUs
METAJIJIOB: THAPOMETAIUTYPTHsl, MUPOMETAIUTYPTHs, deKTpoMeTatyprus. [lonstaue o
KOppo3uu MeTajioB. Crioco0b! 3a1UThl OT KOPPO3HUH.

O6mas  xapakrepuctuka MetamwioB |A-rpynnel  Ilepuoanueckoil  cucTeMbl
XUMHUYECKUX dJeMeHTOoB. Hartpuii u kanwii: monydeHue, QU3NYecKre M XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCIUHEHHU.

O6miass xapakrepuctuka wmetaioB |A-rpynmer  [lepuonuueckoid  cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii v KajabllUid: ToJlydeHue, GU3nyeckue u XuMUIeCcKue
CBOICTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U HUX COCAUHEHUU. JKECTKOCTH BOIBI U
CroCcOOBI €€ YCTpaHCHHUS.

AIOMUHUNA: TOJydeHue, (PU3MYECKUE U XUMUUYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA U €T0 coenuHeHn. AMDOTEepHbIE CBOMCTBA OKCHUJA U THIPOKCHIA
ATFOMHUHUS, TUAPOKCOKOMITJICKCHI aJTFOMUHUSI.

OOmrast  xapakTepucThKa  MeTaioB  mobouHbix  moarpynn  (b-rpymm)
[Teproauueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

OuU3MYECKUEe UM XUMHUYECKHE CBOWCTBA XpOMa M €ro coeauHeHuil. OKcuIpl U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u aguxpomarbl, HX
OKHCJIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

®u3n4ecKne ¥ XMMUYECKUE CBOWCTBA MApPraHLa M €ro COeAMHEHUN. BaxkHeunmme
coenqunenuss  mapranma(ll), wmapranna(lV), wapranma(VIl) wu  mapranma(VIN).
[IepmaHraHat Kajms, €ro OKACIUTEIbHBIE CBOMCTBA.
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dusznyueckre M XMMHYECKHE CBOWCTBA »Keje3a W ero coeAuHeHuil. OKcuubl,
rugapokcuanl u conu xeneza(ll) u xxeneza(lll). [Tonyuenne u npruMeHeHHE Kelie3a U €ro
CIUIaBOB.

Du3nUeCKne U XHUMUYECKHME CBOMCTBA MeIU U €€ coeauHeHui. llomydyenue wu
IIPUMEHEHHUE MEIU U €€ COCTMHECHUM.

[usk: monydenue, GU3MIECKUEe U XUMHUYECKUE CBOMCTBA. AMGOTEpPHBIE CBOMCTBA
OKCHJA U THWAPOKCHJIA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pyuMeHeHrne uHKa U ero
COEIMHEHUMN.

BKCHepI/IMeHTaHLHLIe METOAbI U3YICHHUSA BEIIECTB U UX npeBpameHnﬁ

N3yuenne 00pa3lioB HEMETAIIOB, TOpeHHue cephl, docdopa, xeiaeza, MarHus B
KHCJIOpOJIE, U3yUeHUe KOJIEKUUU «MeTabl U CIUIaBbl», B3aUMOJICUCTBUE IIETOUYHBIX
U IIEJIOYHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOKHO HUCIIOIb30BAHUE
BUJICOMATEpPHUANIOB), B3aUMOJECHUCTBUE LIMHKA M JKelie3a C pacTBOpPaMU KHUCIOT U
miesoueii, Ka4eCTBEHHBIC PEAKIMH Ha HEOpraHMYeCKHe aHMOHBI, KATHOH BOJIOpPOAA U
KaTUOHBI METAJIOB, B3aUMOAEHCTBUE TMIPOKCUIOB AJIFOMUHMS U IIUHKA C paCTBOpaMU
KHUCTIOT W IIeNIoYed, pelIeHrne SKCIEePUMEHTANbHBIX 3a7ad 1Mo TemaM «l aloreHs,
«Cepa u e€ coenuHEeHUs», «A30T U (pocop U UX coenuHeHUs», «MeTamibl IIaBHBIX
NOArpyN», «MeTaTbl MOOOYHBIX MOATPYIIID.

X¥MHUA 4 KU3Hb

Pons xuMuu B o0OecrieueHUH yCTOMYMBOTO pa3BUTHA yenoBeuecTBa. [loHsTHe O
Hay4YHBIX METOAAX IIO3HAHUA M METOJOJIOTMM HAydHOro uccienoBanus. Hayunble
OPUHIMIBI OpraHU3allud XHMHYECKOrOo MpOoU3BOACTBA. [IpomblilieHHbIE CHOCOOBI
NOJIYYCHUS] BAXKHEWIIMX BEUIECTB (HAa IpUMEpPE IPOU3BOACTBA aMMHAKA, CEPHOMU
KHCJIOTBI, MeTaHoJia). [IpombllieHHbIEe CHOCOOBI MOJIYYEHHS METAJIOB W CIUIABOB.
XUMUYECKOE 3arps3HEHHE OKpYyXKawlled cpeabl U ero mnociueAcTBus. [Ilpobrema
nepepabomku omxo0008 U HnoOOUHbIX HNpoOdykmos. Pollb XuMHM B 0OeCredeHUU
HHEPreTUYECKOoN 0e30MacHOCTU. [Ipunyunsl «3e1EHOU XUMULLY.

XuMHUs ¥ 310pOBbE YeloBeKa. JIekapcTBeHHbIE cpeacTBa. [IpaBuia ucnoib30BaHus
JIEKAPCTBEHHBIX NpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIVHBI.

XUMHUS MOUINU: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIE HO0OaBKH. Poiab XumMum B
o0ecrieueHnH MUIIEBOI OE€30MaCHOCTH.

Kocmernueckne wu mapdromepasie cpenctBa. beitoBas xumusa. [IpaBuna
0€30macHOr0 UCIIOIL30BaHUS MPENapaToB OBITOBOM XUMUHU B TTIOBCEIHEBHOM JKU3HHU.

XUMUS B CTPOUTENLCTBE: BAKHEHIIINE CTPOUTEIIbHBIC MaTepHUalibl (IIEMEHT, OETOH).

XuMHUsl B CEJIbCKOM X034icTBe. OpraHu4ecKue 1 MUHEPAIbHbIE YI0OpEHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBbIE MaTe€pHalibl, KpacKu, CTEKJIO, KepaMHKa.
Mamepuanwvt 0ns snekmponuxu. Hanomexnonozauu.
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PacuéTHble 3aaa4n

Pacuérel: maccel BemecTBa WiM 00BEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMU BELIECTB, MAacChl
(0OBéMa, KoJIMUECTBa BEIIECTBA) MPOIYKTOB PEAKIUMHU, €CIU OJIHO U3 BEIIECTB MMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKlMU, €ClId OJHO U3
BEIIECTB JAaHO B BHJIE PAacTBOpa C ONPEAECIEHHOW MAacCOBOM JOJEHW PACTBOPEHHOIO
BEI[ECTBA, MACCOBOM JIOJIM U MOJIAPHON KOHIIGHTpAllMU BEIIECTBA B pPacTBOpPE, J0JIU
BBIXO0/Ia IPOJYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H

Peanmzanusi MEeXNpeIMETHBIX CBSI3CH MpU H3YYCHUU OOIel M HEeOopraHWYeCKOU
xumMun B 11  Kjacce OCYHIIECTBIAETCS 4Ye€pe3 UCIOJb30BaHUE KAk  OOIIMX
€CTECTBEHHOHAYYHBIX TMOHSTHUW, TaK U IOHSITHM, NPUHATHIX B OTACJIBHBIX IPEIMETAX
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC IIOHATHS: SBJIICHHE, HAy4YHBIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiaccuPuKaius, NEePUOAUYHOCTh, HAONIIOACHUE,
W3MEPEHUE, SIKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

dusuKa: MaTepus, MUKPOMHUP, MAKPOMHP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, HEPreTUYECKUM YPOBEHb, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, HACAIbHBIN ra3, (Qpu3nuecKkue BEJIUYWHBI,
€JIMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHu3M, 3KocucTteMa, Omocdepa, MeTadoJIM3M, MaKpo- H
MUKPODJIEMEHTBI, O€NKH, KUPBI, YIJIEBOJbI, HYKJIECHHOBBIC KHCJOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: mMuHepanbl, TOpHBIE TOPOJbI, MOJE3HBIE HCKOMAeMbIe, TOILIUBO,
pECYpCHL.

TexHOnorusl: XUMHYECKass MPOMBIIUIEHHOCTh, METAJUTYPrUsi, CTPOUTEIbHbBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE IIPOU3BOJCTBO, MHIIEBAs MNPOMBIILICHHOCTD,
dbapMarneBTHYECKasT TPOMBIIIJICHHOCTh, ITPOM3BOJCTBO KOCMETHYCCKHX IIperapaTos,
MPOM3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHaloB, »JJEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBMM ¢ CHCTEMHO-JIESATEIBHOCTHBIM MOAXOJIOM B  CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa « XUMHUsS» Ha YPOBHE CPEIHEro 0OIIero
o0Opa3oBaHMs BBIIEICHBI CJICAYIONIME COCTABISIONIME: OCO3HAHHWE OO0YyYarolIMMHUCS
POCCHMCKOW  TPAXKIAHCKOM  MJACHTUYHOCTH; TOTOBHOCTH K  CaMOpPA3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOONPENIETICHUIO; HaJu4yhe MOTHUBAllUM K OOYYEHHUIO;
TOTOBHOCTh W CIIOCOOHOCTh OOY4YalOIIUXCS PYKOBOJICTBOBATHCS MPUHSATHIMU B
oOliecTBe MpaBWJIaMd M HOPMaMu  TIOBEACHHS; HAJIWYUWE  IPABOCO3HAHMS,
HKOJIOTHYECKOM KYJIBTYpPbI; CIIOCOOHOCTh CTABUTh LEIN U CTPOUTDH KU3HEHHBIC IJIAHBI.

JImyHOCTHBIE pe3yJIbTaThl OCBOCHUS  Mpeamera «XHUMHUS»  OTPaKaroT
c(hopMUPOBAHHOCTH OIIBITA MO3HABATEIbHOU U MPAKTUYECKON
JESTEIIbHOCTH 00YJaroMXCs B MPOLIECCE peau3aluu 00pa3oBaTeIbHOM e TEIbHOCTH.
JInuHOCTHBIE pe3yJbTaThI OCBOCHMUS npeamMeTa «XuMuUs» OTPaXarT
c(hOpMUPOBAHHOCTh  OTbBITA TO3HABATEIBHOM W  MPAKTHYECKOM  JEATEIHLHOCTH
oOyyarouuxcs B mpolecce peann3anuu o0pa3oBaTebHOMN AESITEIbHOCTH, B TOM YHCIIE B
yacTh: 1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH,

YBAKEHUSI K 3aKOHY M IIPABONOPSAKY; NPEACTABICHUS O COLMAIbHBIX HOpPMax H
MpaBUIax MEXJIWYHOCTHBIX OTHOIICHUM B KOJUIEKTHBE, TOTOBHOCTH K COBMECTHOMU
TBOPUYECKON NIEATEIHHOCTH TPU CO3[aHUU YYEOHBIX MPOEKTOB, PEIICHWH Y4EeOHBIX WU
MO3HABATENbHBIX 3aJ1a4, BBIMOJHEHUM XUMHYECKUX OHKCIEPUMEHTOB;  CIOCOOHOCTU
MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyYMEHTBI IPYTHUX MPU aHAJIA3E
Pa3JIMYHBIX BUJIOB YUCOHOU ESITEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO  OTHOLIEHWS K HUCTOPMYECKOMY UM  HAayYHOMY  HACJIEOUIO
OTEUECTBEHHOW XMMHH; YBaXXEHHUS K MPOIECCY TBOpUECTBA B OOJACTH TEOPUH U
MIPAKTUYECKOTO IPUJIOKEHHUS! XHWMHHU, OCO3HAaHMS TOrO, YTO JIaHHBIE HAYKH €CTh
pe3yJbTaT JUIMTEIbHBIX HAOJIOJICHUHN, KPOIMOTIUBBIX JKCIEPUMEHTATBHBIX IOUCKOB,
MOCTOSHHOTO TPyZa YYEHBIX M MPAKTUKOB; HWHTEPECAa U IMO3HABATEIbHBIX MOTHBOB B
NOJIYYEHUM M TIOCHEAYIOIeM aHaiu3e HH(pOpManuMu O NEePelOBbIX JIOCTHKEHHUSX
COBPEMEHHOW OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
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U TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI ¥ II€HHOCTH; TFOTOBHOCTH OLEHMBATH CBOE IOBEJECHUE U IOCTYIKH CBOUX
TOBApUILEA C MO3UWLUMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U C YYETOM OCO3HAHUSA
MOCJEACTBUN MOCTYNKOB; 4) ()OpMHUPOBAHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEN 37I0pPOBOTO U 0€30MacHOT0 00pasa *KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3MUECKOMY U TCUXUYECKOMY
3JI0POBBIO; COOJIOICHUS MTPABUIT OE30TIACHOTO OOPAIIEHHUS C BEIIECTBAMH B OBITY,
NOBCEIHEBHON JKW3HU, B TPYNOBOW AECATEIBHOCTH; IMOHWMAaHUS LEHHOCTU IPABUII
WHJUBUIYAIBHOTO W  KOJUIEKTUBHOIO 0€30IaCHOTO IMOBEJAEHUS B CHUTyalUsX,
YTPOKAIOIIMX 3J0POBBI0 U KHU3HU JIIOACH; OCO3HAHUS IOCIEACTBUNA W HENPUATHUSA
BPEIHBIX IPUBBIUEK (YIOTPEOIEHHS aIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOIr0 BOCIIMTAHMSI:

KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATENbCKON JESATENIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPYECKOW M JIPYrHMX BUAAX JEATEIbHOCTH;, YCTAHOBKHM Ha
aKTUBHOE YYacTHE€ B PEIIECHUHU MPAKTHYECKHX 337a4 COLMAIbHOM HANpaBJIEHHOCTH (B
paMKax CBOEro Kiacca, IIKOJIbl); HHTEpeca K MPaKTHYECKOMY H3Y4YEHHIO Ipodeccuit
Pa3IMYHOro pojJa, B TOM YKCJIE Ha OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAaHUW M0 XUMUH;
YBaXEHUS K TPYyLY, JIOJIIM TpyAa U pe3yibTaTaM TPYIOBOH NEATEIbHOCTH; TOTOBHOCTHU
K OCO3HaHHOMY BbIOOpY WHIMBHAYaJIbHOW TpPAaeKTOpUU o0Opa3oBaHus, Oyayuiei
npodeccuu U peaau3aluud COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIOCOOHOCTEH K XHMHH, HWHTEPECOB W TOTpeOHOCTEH oOriecTBa; 6)
IKOJIOTMYECKOIr0 BOCIIUTAHMSA

HKOJIOTUYECKH 1[EIeCO00Pa3HOT0 OTHOLIEHUS K MPUPO/I€ KAK UCTOYHHUKY CYLIECTBOBAHMS
XKU3HM Ha 3emJie; MOHMMAaHMs TIJI00aJbHOTO XapakTepa 3SKOJOTHYECKHUXIIPOOJEM,
BJIUSIHUSA SKOHOMMYECKUX IPOLIECCOB Ha COCTOSIHUE NPUPOJHON M COLMAIBHON CpEAbI;
OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JIOCTUKEHUNM XUMUU JJis PpEeLIeHUs
BOIIPOCOB PAIIMOHAILHOTO TMPUPOAOIOIb30BAHUSA; AKTUBHOTO HENPUATHS JIEHCTBUIA,
NPUHOCAIINX BpEJ OKPYXKAKIIEW MNPUPOJHOM Cpene, YMEHUs NPOrHO3MPOBATH
HEOJaronpusiTHbIE SKOJOTUYECKHE TMOCIEACTBUSL MPEANPUHUMAEMBIX JEHCTBUH U
IpEeNOTBpaIlaTh UX; HAJIWYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHHUS, KOJIOTHYECKON
KyJbTYpBl, OIbITA  JEATEIBHOCTH  3KOJOIMYECKOW  HANpaBICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCS HMMHU B II03HABATEIIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTU M YMEHHSI aKTUBHO TIPOTHUBOCTOSTH UICOJIOTUN XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPAKTUKW; TMOHUMAaHUA CHEUU(UKU XUMUU KaK HAyKW, OCO3HAHUs €€
ponu B (pOpMHpPOBAHHM PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3AAHUU LIEIOCTHOTO
NpEACTaBICHUsT 00 OKPYXKAIOIIEeM MHUPE KaK O €AMHCTBE MPUPOJbl U YEJOBEKa, B
NO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUHU IPOOJIeM COXpaHEHHsI PUPOTHOTO
paBHOBecUsI; YOEXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHUU JJII COBPEMEHHOM
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LUBWIN3ALMKU: B €€ T'YMAaHUCTUYECKON HAIPABICHHOCTU U BAXKHOW POJIM B CO3JaHUU
HOBOMW 0a3bl MaTepHAIbHON KyJIbTYphl, B PEIICHUH TII00ATBHBIX MPOOJIEeM YCTOWYHBOTO
Pa3BUTHs YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, IUIIEBOW MU DKOJIOIMYECKOU
0e30MacHOCTH, B PAa3BUTHH MEIULMHBI, OOECIEYEHUU YCIOBHM YCHEUIHOIO TpyAa M
HKOJIOTUYECKH KOM(OPTHOM KU3HU KaXKJIOTO WIEHA OOIIECTBA; €CTECTBEHHO-HAYYHOMH
rPAMOTHOCTH: TIOHMMaHHs CYIIHOCTH METOJOB IIO3HAHUS, MCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTU MCIIOJIb30BaTh MOJIydaeMble 3HAHUA JJIs1 aHATIU3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOIALINX B HEM U3MEHEHHM, yMEHHUS
7enath 00OCHOBaHHbBIE 3aKIIOUYECHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTaHHBIX
C LEIbI0 TMOJYYEHHs JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIBHO
UCIIOJIb30BaTh XMMHUYECKUE 3HAHUA ISl pelIeHUs MpoOJieM B PEabHbIX >KU3HEHHBIX
CUTYyallUsX; HHTEpeca K ITIO3HAHUIO, HUCCIIEI0BATEIILCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU; MHTEpeca K OCOOCHHOCTSIM TpyJda B pa3duyHbIX cdepax
npodeccuoHaIbHON

JACATCIBbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOrpaMMbl MO XHUMHH Ha YpPOBHE
cpeaHero o0miero 00pa3zoBaHus BKJIIOYAIOT:

3HAYUMBbIE TUIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaromnmxcs
MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC) OOIICHAYYHbIC TOHSTHS, OTPaKaAIOIIUE
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEUU(PHUKY METOJIOB IO3HAHWS,
UCIIOJB3YEMbIX B E€CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, JHEpPrus, SBJICHUE,
mpoliecc, CUCTeMa, Hay4HbId (haKT, MPUHIIMIL, THUIIOTE33a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUs, HCCJIENIOBaHME, HAOIIONCHWE, U3MEpPEHUEe, OJKCIEPUMEHT U JApPYTHE);
yHUBEpCAJIbHbIE  y4eOHble  JeiicTBUs  (TTO3HABATENIbHbIE,  KOMMYHUKATHUBHBIC,
perynsaTUBHBIE), obecnieunBatomue GopmupoBanue (yHKIIMOHATLHON TPAMOTHOCTH H
COIIMAJILHON KOMIIETCHIIMU O0YYaroIIUXCsl; CIOCOOHOCTh O0YyYarOUIUXCsl UCIOJIH30BaTh
OCBOEHHBIE MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHUS W YHUBEPCAJIbHbBIC
y4eOHbIC IEUCTBUS B O3HABATEILHON M COLIMATIBLHOM MpPaKTUKE.

MeTaHpeI[MCTHBIe PE3YJIbTATBI OTpaxXaroT OBJIaACHHC YHUBCPCAJIIbHBIMU
y‘IC6HBIMI/I MMO3HAaBAaTCJIbHBIMH, KOMMYHHUKATUBHBIMHA U PCTYJIIATUBHBIMHA ,Z[CﬁCTBPIHMH.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelicTBUA:
CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJU3UpPOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE; OINPEACISATh LUEIN JACATECIbHOCTH, 3a/1aBas MApaMETPbl U KPUTEPUU HUX
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JOCTHXKEHUS, COOTHOCHUTHb pe3ylbTaThl JEATEIBHOCTH C TMOCTaBJICHHBIMH LIEIISMH;
UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS: BBIACISThH
XapaKTepHbIe MPU3HAKA TOHATUN M YCTaHABIMBATh WX B3aWMOCBS3b, HMCIOJb30BATh
COOTBETCTBYIOIIME TOHITHS ISl OOBSICHEHUS OTIEIbHBIX (DAKTOB U ABJICHUI; BHIOMPATH
OCHOBAHMWS W KPUTEPHH Ui KIacCU(PHUKAIMKA BEMIECTB W XHUMHYCCKUX PEaKIIHiA;
yCTaHaBJIMBATh TMPUYUHHO-CIICJICTBEHHBIEC CBSI3U MEX]Yy HW3Y4aeMbIMHU SIBIICHUSMU;

CTPOUThH JIOTUYECKHE PACCYXKJCHUS (MHIAYKTUBHBIC, JEIyKTUBHBIE, IO AaHAJOTHUH),

BBISIBJIAITH  3aKOHOMEPHOCTM W MPOTUBOPEUYMS B  PACCMaTPUBAEMBIX  SIBJICHUSX,

dbopMyIMpoBaTh BBIBOJABI W 3aKIIOYEHHS; NPUMEHSATh B MPOLECCe IO3HAHUs

UCIIOJb3YyEMble B XHUMHHM CHUMBOJIMUYECKHE (3HAKOBBIE) MOJAEIH, NPEoOpa3OBBIBATH

MOJEbHBIE MPEJACTABICHUSI — XHUMHUYECKUM 3HAK (CMMBOJI) 3JEMEHTA, XUMUYECKas

dbopmyIna, ypaBHEHUE XUMUUECKON PEaKIMu — TMPU PEIICHUHN YUeOHBIX MMO3HABATEIbHBIX

U TPAKTUYECKUX 3a7ad, TMPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC TMPEICTABICHUS IS

BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.
ba3oBble uccienoBaTeabCcKHe 1eiiCTBUA:

BJIaJICTh OCHOBAaMU METOJIOB HAyYHOrO0 TIO3HAHMUS BEIIECTB U XUMHYECKUX
peakiuii; GopMyIHpOBaTh LIETU U 3aJla4l MCCIEIOBAHNUS, UCIIOJIb30BATh MTOCTABICHHbBIC
U CaMOCTOSITENIbHO ChOPMYJIMPOBAHHBIE BOIPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYy)XJICHUM; BJaJ€Th HAaBBIKAMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYCHMUECKUX DJKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIONAaTh 3a XOJOM
npolecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro  pe3yibTaT, (opMylInpoBaTh
00001IIeHNsT U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH pPE3yJIbTaTOB HCCIEIOBAHUS,
COCTaBJSATh OOOCHOBaHHBIM OTYET O MpPOAENIAaHHOM pabdoTe; MNpUoOpeTaTh OMbBIT
YUYEHHUECKOU MCCIIEeI0OBATEILCKON U TPOEKTHOM JACSTEIBbHOCTH, MPOSIBIISATH CIIOCOOHOCTD
U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOWCKY METOJIOB PEIICHUs] MPAKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3JIMUYHBIX METOJO0B TTO3HAHMUS.

Pabora c nundopmanueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUYHUKAX WH(MOpMAIU (HAyIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIepKaHHUs, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa),
aHaJM3UPOBaTh MHOOPMALIMIO PA3IMYHBIX BUIAOB U (HOPM MPEACTaBICHUS, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEUMBOCTH;, (POPMYyIHMpOBATH 3ampoOChl U
MPUMEHSITH Pa3JIMUHbIe METOIbI TP MOUCKE U 0TOOpe MH(pOpMaIK, HEOOXOTUMOMN ISt
BBHITIOJIHEHUS YI€OHBIX 3a71a4 ONPENeIEHHOTO TUIA; MPUOOPETATh OMBIT UCIIOIH30BAHUS
WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX

TEXHOJOTUA W PA3JIMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSTENIFHO  BBIOMpATh

oNnTUMaNIbHYI0 (opMy TpeiacTaBicHus HHPopMaiuu (cXxeMbl, rpaduku, Iuarpammel,

TaONHIIBI, PUCYHKU U JAPYTHE); UCIIOIB30BaTh HAYYHBIN S3bIK B KaU€CTBE CPEICTBA MPHU

paboTe ¢ XMMHYECKOW HHGMOpPMalME: MPUMEHATh MEXMNpeaMeTHbIe ((puznueckue u
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MaTE€MaTUYeCKUe) 3HAKM U CUMBOJBI, (QOpMyIbl, aOOpeBUATYphl, HOMEHKJIATYpY;
UCITI0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISAHOCTH.

KoMMmyHuKaTMBHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS:
3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJ€ JHAIIOTA

W/WIM  JUCKYCCUHM, BBICKAa3bIBaTh WUJEH, (DOpMyIUpoBaTh CBOU MPEIJIOKEHUS
OTHOCUTEJILHO BBINIOJIHEHHSI MPEAJIOKEHHOW 3a/layd; BBICTYIIATh C MPE3CHTALUEH
pe3yibTaTOB IO3HABATEIILHOM JIEATEIbHOCTH, IMOJYYEHHBIX CAMOCTOSITEIBHO WIH
COBMECTHO CO CBEPCTHMKAMHM TIPHU BBIIOJIHEHHMH XHWMHYECKOIO SKCHEPHUMEHTA,
IPAKTUYECKON pabOThl MO HCCIIETOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peau3alluu
y4eOHOTrO TMpOeKTa, M (OPMYIUPOBATH BBIBOJBI MO pe3ydbTaTaM IPOBEIEHHBIX
UCCIIEJOBaHUM MyTEM COTJIacOBAaHMS TMO3MLUMH B XoA€ OOCyXaeHuss U oOMeHa
MHEHUSAMH.

PerynsiTuBHble YHHUBEpPCAJbHbIC Y4yeOHbIe [IeHCTBHUH CaMOCTOSTEIBHO
IUIAHUPOBATh M OCYULIECTBJIATh CBOK IO3HABATEIBHYIO JESITEIBHOCTb, ONpPENEisas €€
Heau M 3aJadd, KOHTPOJMPOBATh M 1O Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH
npeajiaraéMblii anropuT™ ACHUCTBUN NPU BBIMOJIHEHUH YYEOHBIX U UCCIEI0BATEIbCKUX
3a/1a4, BeIOMpaTh Hanbosiee YPPEeKTUBHBINA CIIOCO0 HX PEIICHUS ¢ YYETOM MOTyUYEHUS
HOBBIX 3HAHHUH O BEIIECTBAX M XUMUIECKHIX
peaKkiusx;

OCYUIECTBJISATh  CAMOKOHTPOJIb  JEATEIBHOCTM HAa  OCHOBE  CaMOaHaJM3a
Y CaMOOLICHKH.

[IpenmeTHbIE pe3yJbTaThl OCBOCHHUS IPOrpPaMMBbI o XUMUHU
Ha YrIyOJIEHHOM YpOBHE HAa YpOBHE cpeAaHero oOmero oOpa3oBaHMs BKIIOYAIOT
cnenupuyueckre sl yueOHOro mpenMera «XWMHUS» HaydYHbIe 3HAHUSA, YMCHHS U
CrocoObl AEHCTBUI MO OCBOEHHUIO, MHTEPIPETALMU U TIPEOOPa30BAHUIO 3HAHUM, BUIbI
JESTENIbHOCTH 1O TMOJyYEHUI0O HOBOTO 3HAHUS U MPUMEHEHHMIO 3HAHUN B Pa3IMYHBIX
yU4eOHBIX CHUTyaIlUsiX, a TaKXKe B PEaTbHBIX >KMU3HCHHBIX CHUTYaIHSX, CBS3aHHBIX C
xumued. B mporpaMMe mo XMMUU MPEIMETHBIE PE3YNIbTAaThl MPEICTABICHBI M0 TOJaM
U3YUYECHHUS.
MNPEAMETHBIE PE3YJIBTATDI 10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckast XuMHUsh» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPTAHUYECKON XUMHUH
B CHCTEME €CTECTBEHHBIX HayK M €€ poji B OOECIEUECHHUU YCTOMUMBOrO Pa3BUTHUS
YEeJIOBEUECTBA B PENICHUH MPOOJEM SKOJOTUYECKOW, SHEPTeTUYECKOW W THUIICBOM
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPrHHM, B OOECIEUEHUH PALUOHAIBLHOTO MPUPOAOIOIb30BAHUSA, B
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(OpMUPOBAHUN MUPOBO33PEHUS U OOILIEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBbIO U MPHUPOJIHOIN cpeae; BiaJeHue
CHUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOIIOJIAraro e
MOHSATUSA — XUMHUYECKUN 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs 000J0YKa aToma, S-, -,
daToMHBIE OpOHMTANM, OCHOBHOE W BO30YXKIEHHOE COCTOSHUS aTOMa, THOPUAM3AIMS
aTOMHBIX OpOMTaJIel, HOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHb
OKHCJICHHUS, XUMUYECKas CBSA3b, MOJIb, MOJIIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIepOTHBIN
CKeJeT, (pyHKUMOHaJIbHAsl TpyIlIa, pajukall, CTPYKTypHble (QopMyibl (pa3BEPHYTHIE,
COKpall€HHbIEC, CKEJETHBIE), HW30MEpUsl  CTPYKTypHas M  OPOCTPAaHCTBEHHAas
(reomeTpuueckas, ommuueckas), W30OMEpPbl, TOMOJIOTMUECKUNA psiji, TOMOJOTH,
YII€BOAOPO/bI, KUCIOPOJ- U a30TCOAEpKAIINEe OPraHUYECKUE COCTUHEHUsI, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akon JI.MI. MenneneeBa, Teopusi CTPOCHHUSI OPraHUYECKHX BEILECTB
AM. byrnepoBa, 3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W
NPEBPAILECHUS SHEPTUHU IPU XUMUYECKHUX PEaKLUX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI
A3BIK XMMHH, MHUPOBO33DEHUYECKME 3HAHUA, JIEKAIIME B OCHOBE IOHHMAHMS
NPUYUHHOCTH U CUCTEMHOCTH XMMHMYECKHUX SIBJICHUM; MPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEAKUUH, TEPMOJMHAMHYECKMX W KUHETUYECKHX 3aKOHOMEPHOCTSX HX
IpPOTEKaHWs, O B3aUMHOM BIMSHMM AaTOMOB M TpyHnl AaTOMOB B MOJEKyJlax
(MHIYKTUBHBIA U Me30MepHbIN 3¢ dekThl, opueHtanTsl | u |l pona); dhakTonornyeckue
CBEICHMSI O CBOMCTBaxX, COCTaBe, IOJYyYEHMH U O€30MacHOM HCIIOJIIb30BAHUU
BOKHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOW AESATEIbHOCTU YEIIOBEKA,
oOLIMX HAay4YHBIX MPUHLMIIAX XMMUYECKOTO MPOU3BOJCTBA (Ha MpUMEpPE MPOU3BOJICTBA
MeTaHoJIa, nepepadoTKu HePTH); c(HOPMUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHbIE
IPU3HAKU MOHATHI, YCTAHABIMBAaTh MX  B3aHUMOCBS3b, UCITIOJIB30BAaTh
COOTBETCTBYIOIIHE NOHATUS ~ NpPU ONHMCAHUM COCTaBa, CTPOEHUS W CBOMCTB
OpTraHUYECKUX COCTUHEHUN; CHOPMUPOBAHHOCTH YMEHUIA
UCI0JIb30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISl COCTABJICHHSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYINI OpraHMYECKHX
BEILECTB; COCTAaBJIATh YPABHEHUS XMMHUYECKHX PEAKIMIl U PAaCKpbIBATh UX CYIIHOCTD:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI ITOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OaylaHca 3TUX PEaKIUM, peaklii HIOHHOTO OOMEHa MyTEM COCTABJICHUS WX TMOJIHBIX U
COKpAIIEHHBIX MOHHBIX YPaBHEHUW; W3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHX
BEILECTB ISl WITIOCTpAlluu
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS; CHOPMUPOBAHHOCTD YMEHUM:
YCTaHaBJIMBATh IPUHAMICKHOCTh HM3YYECHHBIX OPraHMYECKUX BEIIECTB II0 HX
COCTaBy U CTPOCHHUIO K OIpeneaEéHHOMY KiacCy/Tpyline COEIWHEHUH, Oagamb WM
Ha3BaHuA Mo cucremarudeckoir HomeHknatype (IUPAC) u mpusooums TpuBHambHBIC
Ha3BaHUS Ul OTAEIbHBIX MPEACTABUTEIICH OPraHNYECKUX BEIIECTB  (ITUJIEH,
alleTWIECH, TOJYOJ, TJIMLEPUH, ATHICHTJIMKONb, (GEeHON, (QOopMalbIeru,

24



alleTanbJeTu, aleToH, MypaBbUHAs KHUCJIOTA, YKCyCHas KHCIIOTa, CTeapuHOBasi,
OJICMHOBAs, MAJTPbMUTHHOBAS KUCJIOTHI, TJIMIIMH, aJJaHWH, MajabTo3a, (PpyKTO3a, aHWINH,
JUBUHUJI, W3OMPEH, XJOPONpPEH, CTUPOJI U JApyrue); CchHOpMHPOBAHHOCTb YMEHUS
OTpEeNeATh BUJ XUMUUECKOU CBSI3U B OPTaHUYECKUX

COEIMHEHMSIX (KOBAJICHTHASI U MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);

chOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITh TIOJIOKCHHUS TEOPUH  CTPOCHUS
opranundeckux BemectB A.M. byriepoBa st 0ObSACHEHHS 3aBUCUMOCTU CBOWCTB
BEII[ECTB OT MX COCTaBa W CTPOCHHUS;, CPOPMUPOBAHHOCTH YMECHHHA XapaKTEPHU30BATh
COCTaB, CTpO€HHUE, (PU3UUYECKHUE U XUMUYECKHUE CBOMCTBA TUIMUYHBIX MpPEICTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHUYECKHX BEUIECTB: AJKAaHOB, LMKJIOAJIKAHOB, aJKEHOB,
aJKaJMCHOB, AJIKWHOB, apOMATUYECKUX YTJIEBOJOPOJIOB, CHUPTOB, aJbJETUIOB,
KETOHOB, KAapOOHOBBIX  KHCJIOT, TMPOCTBIX M  CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCANHEHUN W aMHUHOB, AMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JH- H
MOJINCaXapHIOB), MJUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKITY HUMH PaBHEHUSIMU

COOTBETCTBYIOIINX XUMHUUYECKUX peakiui C  UCIOJb30BaHUEM
CTPYKTYpHBIX (popmyi; chHOpPMHPOBAHHOCTh YMEHHUS MOJTBEPKAATh HA KOHKPETHBIX
npuMepax XapakTep 3aBUCHUMOCTH PEaKIMOHHONW CHOCOOHOCTH OpPTraHUYECKUX
COCIMHEHHM OT KPaTHOCTH U THUIA KOBAJIEHTHON CBSA3U (G- U T-CBSI3U), B3aMMHOTO
BIIMSHUSL aTOMOB W TPyHIl aTOMOB B MOJEKyJaX; CPOPMHUPOBAHHOCTh YMEHHS
XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJIOPOTHOTO ChIPhs (He(Th, MPUPOIHBII a3, yrois),
CIOCOOBI €ro TepepaboTKM U MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MEpepadOTKH;
c(hOpMUPOBAHHOCTD BIAJCHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOIax
MO3HAHUSI — HAOJIONCHUHU, U3MEPEHUH, MOJCIUPOBAHUU, IKCIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) M YMEHHS TPUMEHSATH OTHU 3HaHUS;  CPOPMHUPOBAHHOCTH YMEHUS
MPUMEHSTh OCHOBHBIC OIEpPALMM MBICIUTEIBHON NIESITENIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMAaTU3AIINIO0, BHISBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3EH
— JUISI M3YyYEHHs] CBOMCTB BEIIECTB M XUMHUYECKHX pPEaKIuid; CPOPMUPOBAHHOCTH
YMEHHUI: BBISIBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHU
C TIOHATHUSIMU U TIPEJICTABIICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEIMETOB s Ooee
OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTU MaTepHAIBLHOTO €IWHCTBA MHUpa, MCIOJIH30BaTh
CHUCTEMHBIC 3HAHUS O OPTaHMYECKOW XUMHUHU NJisi OOBSICHEHHS] W TPOTHOZUPOBAHUS
SBJICHUN, MMEIOIINX €CTECTBEHHO-HAYYHYI0 NPUPOIY; CHOPMUPOBAHHOCTH YMEHMIA:
MPOBOJUTH PACUETHI IO XUMUYECKUM (hopmyiaM u
YpaBHEHUSM XUMHUUYECKUX PEaKIUi C UCIMOJIb30BaHUEM (PU3MUECKUX BEIUYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJIMYECTBCHHON
CTOPOHBI: PAcU€Thl M0 HAXOXKJCHUIO XMMUYECKON (DOopMyJibl BelllecTBa MO HW3BECTHBIM
MacCOBbIM JIOJISIM XMMHUYECKHUX DIJIEMEHTOB, IMPOJAYKTaM CrOpaHus, IUIOTHOCTHU
ra3oo0pa3HbIX  BEUIECTB; chOpMHPOBAHHOCTh,  YMEHH:  TPOTHO3UPOBATH,
aHAJIM3UPOBaTh U OLIEHUBATh C MO3ULUNA DKOJIOTMUYECKOW 0€30MacHOCTH MOCIEICTBUSA
OBITOBOM M TIPOW3BOJICTBEHHOW MESATEIHHOCTH YEJIOBEKA, CBA3AHHOW C mepepaboTKOU
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BEILECTB, HMCIOJIb30BaTh MOJYYEHHbIE 3HAHUA JUIsl MPUHATHS TPAMOTHBIX pPEIIeHUN
npo0jeM B CHUTyalusX, CBS3aHHBIX C XHUMHEH; CHOPMHUPOBAHHOCTh YMCHMUIA:
CaMOCTOSITEJIbHO TUTAHUPOBATh U MPOBOJAUTh XUMUUYECKHUM SKCIEPUMEHT (TMOJTyUYEeHHUE U
U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKLUUU YTIEBOAOPOJIOB
Pa3IMYHBIX KJIACCOB W KHUCIOPOJACOJEPKAIIMX OPraHUYeCKUX BEIIECTB, pPEIICHHE
DKCIIEPUMEHTAJBHBIX 33Ja4 [0 pAcCHO3HABAHMIO OPraHWYECKHX BEIIECTB) C
coOmro/ieHreM TpaBWil 0e30MacHOro OOpaleHusi C BEeHleCTBaMU M J1abopaTOpPHBIM
o0opynoBanueM, (HopMynHpoOBaTh 1EAb HCCIEIOBAHHS, MPEACTABISATh B Pa3TUYHON
dopMe pe3ynbTaThl 3KCIEPUMEHTa, aHAJIM3UPOBATh U OICHUBATh MX JIOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHUH: COOJIIOATh MpaBUiia IKOJOTHYECKHU IIEJIeCO00pa3HOro
MOBEACHUS B OBITY
U TPYJIOBON JAEATENIBHOCTH B IEJISIX COXPAaHEHHSI CBOETO 3/I0pPOBbs, OKpPYXKarollen
MPUPOJIHON CpeAbl U JIOCTUKEHUSI €€ YCTOMYMBOTO PAa3BUTHS; OCO3HABATh OMACHOCTH
TOKCHUYECKOTO JICUCTBUS HA KUBBIE OPTraHU3MBI
ONPENCTEHHBIX OPraHWYECKUX BEIIECTB, NOHWMass cMbicn mnokazarens [1/K;
aHAJIM3UPOBaTh  11€J1eCO00Pa3HOCTh MIPUMEHEHUS OpraHUYECKUX
BEILECTB
B TMPOMBIIUIEHHOCTA U B OBITY C TOYKH 3PEHHS COOTHOIICHHUS PHUCK-TIOJb3a;
c(hOpMUPOBAHHOCTh YMEHUM: OCYILECTBIATH IIEJICHANIPABICHHBIA MOUCK XMUMHUYECKOU
uHhOpMaIIUU B Pa3IMYHBIX HCTOYHUKAX (Hay4dyHas W Yy4eOHO-HaydHas JUTeparypa,
cpencTBa MaccoBod MH(popMauuu, MIHTEpHET U Ipyrue), KpUTUUECKH aHATU3UPOBANb
XUMHUECKYI0 MH(pOpMaLUIO, nepepabamuléams €€ U UCHONb308amb B COOTBETCTBUH C
MOCTaBJICHHOW y4eOHOI 3a1auei.

11 KIIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUsI kKypca «OOmiass ¥ HeOpraHUYecKas XUMMU
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTEepHaIbHOM CIWMHCTBE MU,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE U 3HAUYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ poju B OOECIEYEeHUH YCTOWYMBOIO DPa3BUTHS, B
peIIeHNUH MPOOIJIEM SKOJIOTHYSCKOM, SHEPIreTHISCKOM M IMHIIEBOM 0€30IIaCHOCTH,
B Pa3BUTUMU MEIUIIMHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
obecrneueHUN pallioOHaILHOTO MPUPOIOIIOIL30BaHUs, B (DOPMUPOBAHUH MHUPOBO33PCHHS
U 00IIel KyJIbTYphl YEJIOBEKa, a TaK)Xe DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0POBBIO WU IPUPOJHOM CpeAE; BIAACHHE CHUCTEMOW XMMHYECKUX 3HAHHM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoIIne
MOHATUSI — XUMHYECKUM AJIEMEHT, aTOM, PO aToMa, U30TOIbI, AIEKTPOHHAs 000J0UKa
aToMa, S-, p-, d-aToMHBIC OpOWTAIM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aTOMa,
ruopUAn3aIns aTOMHBIX opOuTaneu, WOH, MOJIEKYJIa, BAJICHTHOCTb,
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AIIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBsI3b (KOBaJEHTHas,
WOHHAs, METaJUIMYecKasi, BOJOPOAHAsA), KpUCTAIIMYECKAas peIIETKa, XUMHUYeCKas
peakuus, pacTBOpP, JIEKTPOJUTHI, HEANEKTPOJIUTHI, FNEKTPOIUTHUYECKAS AUCCOLUALNA,
CTENEHb JHWCCOIMAIlMU, BOJOPOJHBIA TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEID,
TEIJIOBOM 3(PPEKT XUMHUUECKOU peaKIuu, CKOPOCTh XUMHUECKONU peaKIni, XMMHUYECKOE
paBHOBECHE; TEOPUM M 3aKOHBI (TEOPHUSl DJIEKTPOJUTHUECKON AUCCOIMAIUU,
nepuoandeckuii 3akoH [[.M. MeHeneeBa, 3aKOH COXpPaHEHUs MAcCChl BEIIECTB, 3aKOH
COXpAHEHUS U MPEBPAIIECHUS SHEPTUU NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JICKAIIME B OCHOBE NMOHUMAHHS NMPUYUHHOCTUA U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUN; COBPEMEHHBIC MPEACTABICHUA O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIDHOM U HaJMOJICKYJISIPHOM YPOBHSX;
NPEACTaBICHUS] O MEXaHM3MaX XHMHUYECKUX pPEaKUUi, TEPMOJAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX TMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBopax M JUCHEPCHBIX CHUCTeMaX; (PaKTOJIOTHUUECKHUE CBEIEHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHMH U OE€30MaCHOM HCIOJIb30BAaHUU BAXKHEHIIMX HEOPTaHMYECKHX
BEIIECTB B OBITY W TNPAKTUUYECKON MESITEIBHOCTH YEJIIOBEKa, OOIMUX HAy4YHBIX
OPUHIIMIAX XUMHUYECKOTO MPOU3BOJCTBA; CHOPMUPOBAHHOCTh YMEHHI: BBISABIATH
XapaKTepHbIE MPU3HAKU MTOHSITHH,

yCmaHasiueams MX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIME MOHATUS IPH
OTIMCaHUM HEOPTaHMYECKUX BEIIECTB M MX MPEBPAIICHU; CPOPMUPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY

JUIS  COCTaBJIeHHA (OpMya BEIIECTB W ypaBHEHUHW XUMHUYECKHUX PEaKIHi,

cuctemarnueckyto HomeHkiarypy (IUPAC) u tpuBmanbHble Ha3BaHHS OTIEIBHBIX

BEUIECTB; C(POPMUPOBAHHOCTh YMEHHUS ONPEAEINATh BaJCHTHOCTh U CTEIEHb OKUCIICHUS

XUMUYECKUX JJIIEMEHTOB B COCAMHEHUSX, BUJ XHMHYECKOW CBS3M (KOBaJEHTHas,

VOHHas,

MeTaJuInYecKasi, BOJOPOAHAs ), TUIl KPUCTAJUIMYECKOW PEIETKN KOHKPETHOTO BELECTBA;
c(hOpMHUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB

OT BHJIa XUMHYECKOW CBS3M M THUMNA KPUCTALIMYECKON pPEMmIETKH, OOMEHHBIA U
JIOHOPHO-aKIETOPHBIN MEXaHU3MBI oOpazoBaHus KOBAJICHTHOM CBSI3H;
c(hOpMUPOBAHHOCTh YMEHHMI: KJIaCCU(DHUIIMPOBATH: HEOPTaHUYECKUE BEIIECTBA MO UX
COCTaBY, XHWMHYECKHE pPEaKIMu [0 Pa3IuYHBIM MpU3HAKAM (YHCIYy U COCTaBy
pearupyronmx BeEHIECTB, TEIIoBOMY d(QexTy peaknuu, H3MEHEHUIO CTETeHEH
OKUCJICHUSI  DJIEMEHTOB, OOpaTMMOCTH, VY4YacTHIO Karaju3zaropa U JApYyTue);
CaMOCTOSITEJIBHO 8b10Upams OCHOBAHMS U KPUTEPUH ISl KiacCU(UKAIIMU U3y4aeMbIX
BEIIECTB M XMMHYECKUX PEaKIUi; CPOPMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI
nepuoandeckoro  3akoHa .M. MengeneeBa W JAEMOHCTPUPOBATH  €ro
CHUCTEMAaTU3HUPYIOILYIO, OOBSCHUTENFHYI0O M TMPOTHOCTUYECKYIO  (DYHKIIWH,
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c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB H
MOHOB XHMMHUYECKHX JJEMEHTOB NEPBOro—4eTBEPTOro nepuonoB llepmoamueckon
cucrembl J[.MI. MeHneneeBa, WUCHONb3Yys MOHATUA <«IHEPreTUYECKUE YPOBHN,
«OHEPreTUYECKHE IOAYPOBHH», «S-, P-, O-aTOMHBIE OpOWTaNM», «OCHOBHOE U
BO30Y)KJIEHHOE SHEPreTHUYECKHE COCTOSHHUS aTOMa»; OOBSCHATh 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XHMHWYECKHMX 3JJIEMEHTOB M HMX COCIMHEHUW M0 IEepUoJaM H
rpynnam llepuonmueckor cucremsl [[.MI. MeHneneeBa, BaJCHTHbIE BO3MOKHOCTH
aTOMOB  DJIEMEHTOB Ha  OCHOBE CTPOCHUS WX  DJJIGKTPOHHBIX  O0OO0JIOYCK;
c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh (OMHUCHIBATh) OOIIHME XUMHUYCCKHE
CBOMCTBAa  BEIECTB  PA3JUYHBIX  KJIACCOB, nOOmMEepxcoams  CYyIECTBOBAHHE
TEHETUYECKOM CBSI3M MEX]y HEOPraHUYECKUMU BEIIECTBAMH C IOMONIBIO YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX peaKInii; CHOPMUPOBAHHOCTh YMEHUS pPacKpbIBaTh
CYIIHOCTh: OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKunit MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca dTUX PEeaKkiMil; peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI MX TOJIHBIX M COKPAIEHHBIX MOHHBIX YPABHEHUM; peaklMil TMIpOJin3a;
peakuuii KoMmIuiekcooOpa3oBaHus ~ (Ha TMpUMEpPEe THIPOKCOKOMIUIEKCOB LIHMHKA U
AMIOMUHUA); CHOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XAMUYECKUX PEaKIUi ¢ YYETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHK, XapakTep
WU3MEHEHUSI CKOPOCTU XUMUUYECKOW peakIuy B 3aBUCMMOCTU OT Pa3IMUHBIX (PaKTOPOB, a
TaKK€ XapakTep CMEIICHUS XUMHYECKOTO paBHOBECHUSI TMOJ BIUSHHEM BHEIIHHUX
BoznerictBuil (mpunuun Jle Illarense); copMHUpPOBAHHOCTh YMEHHUSI XapaKTEpU30BATh
XAMHUYECKUE PEAKUMU, JICKAIME B OCHOBE MPOMBIIUIEHHOTO IIOJYYEHUS] CEPHOM
KUCJIOTBI, AaMMHaka, oOIlKWe Hay4YHble MPUHIUIBI XUMHYECKUX IPOU3BOJICTB;
11e71eco000pa3HOCTh MPUMEHEHUS HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOYKM 3pEHUS COOTHOUICHHUS PHUCK-TOJB3a; CHOPMUPOBAHHOCTH BIIAJICHUS
CHUCTEMOM 3HAHMM O METOJlaX HAy4YHOTO TMO3HAHMS SIBJICHUM MPUPOJLI — HAOIIOJCHUE,
U3MEpEHUe, MOICIIMPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICICHHBIH ), HCTIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSATh O3THU 3HAHUS MPU SKCIEPUMEHTAIHHOM
UCCIICIOBAHUM BEIIECTB M JIJIsi OOBSICHEHUS XUMUUYECKUX SBJICHUN, UMEIOIIMX MECTO B
MIPUPOAE, TPAKTUUECKOMN NEATEIBHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU,
c(OPMHUPOBAHHOCTh YMEHHS BBISBISTH B3aHMOCBSI3h XUMHUYECKUX 3HAHUUA C
MOHSATUSIMU U TIPEJCTABJIICHUSMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS OoJiee
OCO3HAaHHOTO TTOHUMAHUSI MaTePUATILHOTO €UHCTBA MUPA; CHOPMHUPOBAHHOCTH YMEHUS
MPOBOJIUTh PACUETHI: C HCIOJB30BAHUEM TOHSATUM «MaccoBas JOJISI BENIECTBA B
pacTBOpe» W «MOJISIpHAsT KOHIIGHTpAIUs»; MAacChl BEIIeCTBA WM 00BbEMa Tasza IO
U3BECTHOMY KOJMYECTBY BEIlIECTBA, MAacce€ UM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B
peaKkiMK BEIECTB; TEIUIOBOro 3G ¢deKTa peakinu; 3Ha4YeHus: BOJOPOJHOTO MOKA3aTeNs
pPacTBOPOB KHUCJIOT U MIENOYEH C M3BECTHOM CTETECHBIO JUCCOIMAINH; MacChl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIUHU, €CIU OJHO M3 MCXOJHBIX BELIECTB JIAaHO B
BHUJIE PACTBOPA C OINPEICIEHHON MAaCCOBOMU J0JIEW PaCTBOPEHHOTO BEIIECTBA WM JAHO B
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U30BITKE (MMEET NMPUMECH); JOJIM BBIXOJA MPOAYKTA peakUMH; OOBEMHBIX OTHOIIEHUN
ra3oB; COPMUPOBAHHOCTh YMEHHI: CAMOCTOSATENBHO TUIAHUPOBATH U TIPOBOAUTH

XUMHUYECKUN SKCIIEPUMEHT (TMPOBEACHUE PEaKiuii MOHHOTO OOMEHa, MOATBEPIKICHUE
KAaueCTBEHHOI'0 COCTaBa HEOPTraHWYECKHUX BEILECTB, OIPEICICHHE CPEIbl PacTBOPOB
BEIIECTB C TMOMOIIBI0 WHIUKATOPOB, M3yYCHHUE BIMSHUSA PA3IMYHBIX (DAaKTOPOB Ha
CKOPOCTb XHUMHUYECKOM pEaKIUHM, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJad II0 TeMaM
«Metamney u «Hemeramne») ¢ coOmoeHrneM MpaBuil 0€30MacHOTO OOpalieHus ¢
BEIIECTBAMH H JIaOOpATOPHBIM 000pyJI0BaHHEM, (POPMYIHPOBATH ENb MCCIIECTOBAHMS,
npeocmasnsims B PANUYHOU (opMe pe3ysbTaThl SKCIEPUMEHTA, AHAIUUPOS8Amb U
OLICHUBAaTh MX JOCTOBEPHOCTh; CPOPMHUPOBAHHOCTh YMEHHUM: COOJIOJaTh MpaBUIIA
II0JIb30BaHUsl XUMUYECKOW MOCYAON M J1a00paTOpHBIM 000PYAOBAHUEM, OOpAILIECHUS C
BEILIECTBAMH B COOTBETCTBUU C HWHCTPYKLIHUSMHU [0 BBINOJIHEHUIO JIA0OPATOPHBIX
XUMHYECKUX ONBITOB, IKOJIOIMUECKH LEIeCO00pa3HOro MOBEAEHUS B ObITY U TPYAOBOM
JEATEIbHOCTH B LIENSIX COXPAHEHHUS CBOETO 3/10POBBS, OKPYKAIOIIEH TPUPOAHOU CPEIbI
U JIOCTHKEHHUSI €€ YCTOWYMBOIO PA3BUTHUA, OCO3HABAMb ONACHOCTb TOKCHYECKOTO
JEUCTBUS HA KUBbIE OPTaHU3MBblI ONMPENEIEHHBIX HEOPraHWYECKUX BEUIECTB, MOHUMAs
cmpicn  mokaszarens  [1/IK; c(OPMUPOBAHHOCTh ~ YMEHHUI:  OCYLIECTBIATH
LEJICHANPABICHHBIA TMOUCK XHUMHYECKOM WH(OpPMAIMM B PA3JIMYHBIX HCTOYHUKAX
(Hay4Has M yuyeOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoil nHpopmanuu, UaTepaer
U JIpyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO0 MH(pOpMaIIo, nepepadaThiBaTh
€€ M HCIOJIb30BaTh B COOTBETCTBMM C TIOCTABJICHHON y4YeOHOM 3amadci.
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TEMATHYECKOE

INJTAHUPOBAHUE

10 KJIACC
HaumenoBanue

Ne KonnuectBo OcHOBHBIE ~ BUABI  AECATEIBHOCTU
paszuenos u TEM [IporpamMmHO€E coziepxaHue

/11 4acoB 00yyarommuxcs
y4eOHOro MpeAMeTa

Pa3zneu 1. TeopeTnueckne 0OCHOBBI OPraHUYeCKOl XUMHHU

1.1 |IIpeamer opranuyeckoii 8 [IpenMer w© 3HaYeHUWE OPraHUYECKOM| PacKpbIBaTh  CMBICI  HM3y4aeMbIX

XHUMHUH.

Teopus crTpoeHuUA
OpTraHUYECKUX
coequHeHud A. M.
bytneposa

XUMHUH, TPEJCTaBICHHE O MHOrooOpa3uu
OPTaHUYECKUX COCITMHCHUU.

DJIEKTPOHHOE CTPOCHHME aToMa yTJIepoJia:

OCHOBHOE U BO30YXJEHHOE COCTOSHUS.
BanentHbie
yriepoja.

OPTraHUYECKUX

BO3MOXXHOCTHU aToMa

XUMHA4YeCcKasd CBI3h B

COCJIMHEHUSX. Tuner

yriaepoaa.
MexaHu3Mbl 00pa3oBaHUsl KOBaJEHTHOM

rUOpUIU3AINH aToma

CBSI3U (0OMeHHHBI u
JIOHOPHOAKIIETITOPHBII). Turmsl
MEePEKPBHIBAaHUSI AaTOMHBIX OpOUTANICH: G- U

n-cBsizu. OuHapHasi, 1BOWHAsA U TPOMHAS

cBs3b. (CmocoObl paspeiBa CBs3ed B
MOJIEKYyJTaX  OpPTaHWYECKHUX  BEIIECTB.
[Tousarue 0 CBOOOJHOM paauKale,

HyKJIeoduiie u nexTpoduiie.

MNOHATUM (BBIJCIATh UX XapaKTEepPHbIE
MPU3HAKH) U PUMEHSTh 3TH MOHITUS
IIPY OMMCAHUU COCTaBA U CTPOECHUSA

BCIIICCTB, JUTSt OOBSICHECHUS
OTHENbHBIX (AKTOB U  SIBIICHUHU.
PackpbiBaTh ~ CMBICH  TMOJIOKEHUI
TEOPUH  CTPOEHUSI  OPTAHUYECKHUX
BemectB A. M. bBytmiepoBa wu
OPUMEHITh UX JUIi  OOBSCHEHUS

3aBUCUMOCTH CBOMCTB BE€IIECTB OT

coctaBa M CTpoeHud. Mcmosb3oBarh

XUMHYECKYIO CUMBOJIUKY JUIS
COCTaBJICHHSI ~ MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,

COKpalIEHHbIX, CKEJETHBIX) (opmyn
OpPraHUYECKUX BELIECTB.
Onpenenarb BUAbl XUMUYECKOM
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Teopust cTpoeHUst OpraHuyeCcKuX

coequHenuii A.M. bytiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTypHas

TEOpUSI OpPraHWYECKUX COEAUHEHHUM.
3HayeHue TEOpUHU CTPOCHUS
OPraHUYECKUX COEIMHECHUM.
Monekysipabie 51 CTPYKTYpHBIE
dbopmynbl.  CTpykTypHble  (HOPMYJIIBI
pa3IMYHBIX  BHUJIOB:  pa3BEpHyTas,
COKpallleHHasl, CKelleTHass. l3omepus.
Bunet W30MEPHUH: CTPYKTYpHas,
IIPOCTPAHCTBECHHAS. DJIEKTPOHHBIE

3h(}EeKTh B MOJIEKyJaX OpPTaHUYECKHX
COCIMHEHUM.

NHaykTUBHBIN U Me30MEpHBINA d(DPEKTHI.
[IpencraBnenue 0 KJIacCU(UKALIUU
opranuveckux BemecTB. [loHsTHe 0O
dbyHKunoHaIpHOM Tpynne. ['omomorus.

I'omomornueckue psapl. Homenkiarypa

OpPraHUYECKUX COCIIMHECHUH
(cucremMarnueckas W TPUBUAJIbHbBIC
Ha3BaHUs).

Ocobennoctu 5 KJIacCH(UKAIHS
OpPraHUYECKUX peaxKuui.

OKHCIINTEIILHOBOCCTAHOBUTEILHBIC

CBA3M (OIMHApHBIE, KpaTHbIE) B
OpTraHUYECKUX COCIMHEHUSX.
XapakTepuszoBaTh pOJjb U 3HAUCHHE
OpPraHUYeCKON XUMHUH B PEIICHUU
po0JIeM 3KOJIOTHYSCKOM, MHUILEBOM
0e30macHOCTH, B pa3BUTUHU
MEIULINHBI, CO3J]aHUU HOBBIX
MaTepUalioB, B obecrieueHnun
PalMOHAIIBHOTO
MIPUPOIOTIONb30BAHUS;
MOATBEPXKAaTh €€ CBsA3b C JPYTHUMHU

HayKaMHu.
Hcnonp30BaTh MOAENN OPraHUYECKHUX
BEILECTB

IJIA WITIOCTpallu UX XUMHUYCCKOI'O U

MIPOCTPAHCTBEHHOTO CTPOCHHSI.
HaoOmronath u OITMCBIBATH
JIEMOHCTPAIIHOHHBIC OIIBITHI;
MIPOBOJIUTH 51 OITMCHIBATH

71a00paTOPHBIE OTBITHI
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peaKunun B OpFaHH‘ICCKOﬁ XHUMMHH.

JKCIEPUMEHTAIbHbIEC MeTObI
U3yYCHUA BeLECTB U HX
NpeBpaLIeHU:

O JlemoHCTparuu:

O O3HAKOMIJICHHUE C obpazamu
OpraHUYeCKUX BEIIECTB W MaTepHaiaMu
Ha UX OCHOBE;

d OTIBITHI 1o IPEBPAILICHUIO
OpraHUYECKUX BEIIECTB MPU HArPEBaHUU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

O JIaGopaTtopHbI€ OMBITHI:

a MOJIETIUPOBAHUE MOJIEKYJI
OpraHUYECKUX BEIIECTB

Hroro no pazneny

Paznen 2. YriieBoaopoabl
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2.1

IIpenenvHble
YTJI€BOJOPO/IbI
AJIKaHbI, IUKJIOATKAHbI

Ankanbl. ['oMosoruueckuil psifi ajJKkaHoB,
obmas  ¢opMmyna, HOMEHKIaTypa |
DIIEKTPOHHOE u
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ

HN30MCpPHUL.

a7lKaHOB, SP>-TMOpMAM3alUs  ATOMHBIX
opOuTanei yriepojaa, G-CBA3b.
Kongopmepvi. dusznueckue CBOHCTBA
aJIKaHOB.

XUMHUUYECKHE CBOMCTBA aJKaHOB: pEaKIUU
3aMeIICHMS, HM30MepHU3alnH,
JNETUAPUPOBAHUS, [IUKINU3AIMN, TUPOJIU3a,
KpeKHHra, ropeHusd. Haxoxaenue B
npupoge. CrnocoObl  monxydeHuss U
MPUMEHEHUE aJTKaHOB.

BJIaI[eTI) HN3y4aCMbIMU XUMHUYCCKUMHU
ITOHATHUAMM.

BoisBsTH XAPAKTCPHBIC IIPHU3HAKU
HOHHTHﬁ, YCTaHaBJINBATb ux
B3aHMMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIUC IIOHATHA  IIPHU

OIIMCaHUMU COCTaBa, CTPOCHHUA u

MpeBpaIieHUM OPTaHUYECKUX
COCIMHCHUU.

Hcnonws3oBath XUMHYECKYIO
CHUMBOJIUKY TUIst COCTaBJICHUSA
MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHyTOiA, COKpaIlEHHOM,

CKEJICTHOM) (popMyIT YyriIeBOJOPOIOB.

[{uKI0aIKaHBI. Ob6mas dbopmyna,
HOMEHKJIATypa U U30MEpHUS.

OCOOEHHOCTH CTPOEHUS M XUMHUUYECKUX
CBOMCTB MaJIbIX (MKJIOTIpOTaH,
IUKIOOYTaH) U OOBIYHBIX (LMKIJIONEHTAaH,
[UKJIOTeKCcaH) IUKiIoankaHoB. CrocoObl

MOJIYYCHUA U IPUMCHCHUC NUKIIOAJIKAHOB

VYcraHaBauBaTh  MPUHAJIEKHOCTD
BEIIECTB K OMPEACICHHOMY KJIacCy
YIJIEBOJOPOAOB MO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX

M0 CHUCTEMaTUYECKOW HOMEHKJIATYPE;
MPUBOJUTh TPHBUAIbHBIC Ha3BaHUS
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2.2

Henpenenbubie
YTJI€BOJOPOBIL:

AJIKEHBI, AJKaUEHBI,
AJIKUHBI

14

Ankenbl. ['oMonOrnyeckuil psii aJiKEHOB,

hopmyia,
DJEKTPOHHOE U

o01mas HOMEHKJIATypa.
IPOCTPaHCTBEHHOE
aJKeHOB,  SP?-

CTPOCHHUC MOJICKYJI

ruOpuau3anmsi  aTOMHBIX — OpOHUTaNen
yriepoaa, o- U m-cBa3u. CTpyKTypHas U
reoMeTpudecKas (yuc-mparc-) u30Mepusl.
CBOMCTBA

dusnueckue AJIKEHOB.

XUMHYECKHE CBOMCTBA: peakuuu

IMPUCOCAUHCHNA, 3aMCIICHUA B O-

MOJIOKEHUE npu JIBOMHOU CBSI3H,

MOJIMMEPU3ALIUU 151 OKHCJICHUS.
Ilpeocmasnenue o mexanusme peaxyuu
9NeKMpoPuUIbLHO2O0 npUcoeoUHeHUsl.
IIpaBuno MapkoBHukoBa. KauecTBeHHbIE
PEAKINU HA TBOWMHYIO CBS3b.

CnocoObl  TOAyYeHHS H  TPUMEHCHHUE
AJIKEHOB.

Ankaguensl. Kimaccudukanus ankaaneHOB

(compsiKeHHBbIE,

OTJEJbHBIX npeacTaBUTeNeH
YTIIEBOIOPOIOB.

OnpenensiTb  BUABI ~ XUMHUYECKOH
CBSI3M B MOJIEKYJaX YIJIEBOJOPOJIOB
(KoBaJIeHTHAas HENoJsipHas u
IOJIsIpHas, - 51 T-CBSI3b).
[lonTBepkmaTh  Ha  KOHKPETHBIX
npUMepax XapakTep 3aBHUCHUMOCTH
PeaKIMOHHOMN CIIOCOOHOCTH

YIJIEBOJIOPOJIOB OT KPATHOCTH M THUIIA
KOBAJICHTHOUN CBA3U (G- U T- CBSI3M),
B3aMMHOTO BJIUSHHSI aTOMOB U TPYIIII
aTOMOB B MOJIEKYyJIaX; a TaKkXke OT
ocoOeHHoCTe| peanu3auuu
Pa3JIMYHBIX MEXaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepuzoBaTh COCTaB, CTPOCHHUE,
MIPUMEHEHHUE, busznueckue U
XUMHUYECKHE CBOMCTBA, Ba)XHEUIIIHE
CrocoObl TMOJYYeHUsI YTIJIEBOAOPOIOB,
MPUHAJICKAIIMX K PA3TUYHBIM
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M30JINPOBAHHBIE, KYMYIUPOBAHHbIE).
Oco0eHHOCTH 3JEKTPOHHOTO CTPOEHUS U
CONPSIKEHHBIX

1,4-npucoeauHeHue.

XAMHAYECKHX  CBOMCTB
IUeHoB, 1,2-
[Torumepuzarust CONPSHKEHHBIX JTHMEHOB.
CniocoOBbI

AJIKaJNCHOB.

u
IMOJIY4YCHUA W TNPHUMCHCHHUC

AnKuHbI. ['OMONOTrMYECKUI psii AJIKUHOB,
obmiast  ¢opMysia, HOMEHKIJIATypa
30MepHsl. DNEKTPOHHOE 151
IIPOCTPAHCTBEHHOE CTPOCHUE  MOJEKYJ

u

AJIKUHOB, SP-TUOpUIU3aIUs SJIECKTPOHHBIX
opOutaneil aroma yriaepojaa. Ouznudeckue
CBOICTBA AJIKWHOB.

XHUMUYECKHE CBOMCTBA: peakuuun
MPUCOEINHEHHS, JTAMEPHU3ALAN
TpUMepHU3aluu, OKucieHus. KucmoTHbie
CBOMCTBA aJIKMHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBsi3b. KaueCTBEHHbBIC peaKIUU
Ha TPOMHYIO CBS3b.

u

CroocoObr
AJIKUHOB

MMOoJIy4CeHrusA MU IIPHUMCHCHHUC

KJ1acCaM.

BrIsSBIATE ICHCTHYCCKYIO CBA3b
MCKIOY YIJICBOAOPOAAMHU Pa3JIMYHBIX

KJIACCOB U IMOATBCPKIAATH ¢€ HaIu4ue

ypaBHEHUSAMU COOTBETCTBYIOIIUX
XUMHAYECKUX peakuun c
UCIIOJIb30BaHUEM CTPYKTYPHBIX
(hopMyJI BEIIECTB.

XapakTepHu3oBaTh UCTOYHUKHU
YTIEBOAOPOAHOIO  ChIpbsl  (HE(DTb,
OPUPOJHBIN a3, Yrojib), CIOCOOBI MX
nepepadboTKu U IPaKTHYECKOE
IPUMEHEHUE IOJIy4aeMbIX IPU 3TOM
POIYKTOB.

Hcnonb3oBath oOLIeHayYHbIE
METO/IbI TIO3HAHUS npu
CaMOCTOSITEJIbHOM  IJIAHUPOBaHUM,
IPOBEJCHUU U ONHUCaHUU
XUMHYECKOTO HKCIIEPUMEHTA
(;taboparopHbie OTIBITHI u

npaktuyeckue padotsl). CrenoBarhb
mpaBuiam Oe3omacHoW pabOThl B
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2.3

ApomaTuyeckue
YIJIEBOIOPO/IbI (aPEHBI)

ApomaTnueckue yTIE€BOAOPOIBI.
['oMonornyeckuit psi  apeHoB, oOIIas
dopMmyna, HOMEHKJIATypa H H30MEpPHIL.
DJNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI O€H3071a.

7a00paTOpuy  TIPU HCIOJIB30BAaHUU
XUMHYECKOU IOCY bl u
o0opy/ioBaHuUs, a TakXKe IpaBuiIaM
oOpaiieHusi ¢ BellecTBaMH B
COOTBETCTBHU C UHCTPYKLUSIMU

Ilpasuno  apomamuunocmu, npumepbvl
apomMamu4eckux COeOUHEeHUII.
dusnueckue CBOICTBA apeHOB.

XUMHYECKHE CBOMCTBA OEH307a U €ro
TOMOJIOTOB: PEaKIMH 3aMEIICHUS B
OCH30JIBHOM KOJIBIIE W YTJIEBOJIOPOIHOM
paguKaiie, peakmuu  MPHUCOCIUHCHUS,
OKHCIICHHE TOMOJIOTOB O¢H30ja. Peaxyuu
91eKMPOPUTLHO2O 3ameuleHusl.
[IpencraBienne 00  OPHUEHTHPYIOIIEM
NEWCTBUN 3aMECTHUTENIEl B OEH30JIbHOM
KOJbLlE  Ha

IIPUMEPE  AJIKUJIBbHBIX

pauKaloB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHBINA, aMUHO- WU HUTPOTPYIIIL,

aTOMOB T'aJIOI'CHOB.

OcobeHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIA. [Toumepuzarus CTHpOJIA.
CrocoObl  MOJy4YeHUs ¢ TPUMEHEHUE

ApOMATHYCCKHUX YTJICBOAOPOI0B

BBITTOJIHCHUA Ha60paT0pHI>IX OIIBITOB

U TpakTUYeCKux  paboT 1o
MOJIYYEHUIO 51 H3Yy4YECHUIO
OPTraHUYECKUX BEILIECTB.
IIpencraBiars pe3yJIbTaThl
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHUM COOTBETCTBYIOIIUX
peakuMii M JenaTh BBIBOJABI Ha HX
OCHOBE.

IIpoBoauTh  BBIUKCIIEHUS JUIsL
OIIpELEIICHUS MOJIEKYJIIPHOMN

(dbopMyJibl OPTaHUYECKOTO BEIIECTBA
M0 YPAaBHEHUIO XUMHUYECKON pEeaKIUU
M 10 MacCoOBBIM JIOJSIM aTOMOB
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB,

no Macce (0o0bemMy) HPOAYKTOB
CTOpaHUsI.

CaMocCTOSITeThHO — TUIAHUPOBATH U
OCYIIECTBIATh CBOIO
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2.4

[IpuponHbIE HUCTOYHUKU
VIIAEBOJOPOAOB M UX
nepepaboTka

[Ipuponnsiii ra3. IlomyTHeie HedTAHBIC
ra3el. Hedtp u e€ mpoucxoxaeHue.
Kamennsiii yronb W MOpPOAYKTHL €T0
nepepaboTKu.

Crnioco0bl nepepaboTKu HETH:

MEpPEeroHKa,  KPEeKUHr  (TePMUYECKUH,
KATATUTUYECKUN), PUDOPMUHT, MTUPOIH3.
[IponykTel nepepadoTku HETH,

IIO3HABATCIIbHYTO ACATCIIBHOCTD,

MPUHUMATh AKTHUBHOE Yy4acTHE
IPYIIIOBOM Y4EOHOM eI TEIbHOCTH

B

UX MPUMEHEHUE B MPOMBIIUICHHOCTH H
B OBITY.

['eneTnyeckas CBs3b MCIKAY pa3InYHbIMU
KJIaCcCaMHU YIJICBOJOPOJ0B
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2.5

raJIOI‘CHHPOI/I?)BOI[HBIe
YIjeBoaopoaon

DIEKTPOHHOE CTPOCHHUE
raJIOr€HOIPOU3BOIHBIX  YTJIEBOJIOPOJIOB.
Peakium 3amMemieHus rajoreHa Ha
TUAPOKCHUI, HUTPOTPYNIY, HIHAHOTPYIIIY,
AMUHOTPYIIITY. JencrBue Ha
rajoTreHITPOU3BOJHBIE BOJIHOTO u
CIIUPTOBOTO pactBopa LIEITIOYH.

B3auMozeiicTBue JWUTalOreHalKaHOB C
MariueM W nuHKoM. [lonstme o
METaJUI0OPTaHUYECKUX COCIMHEHHUSIX.
Hcrnonb3oBaHuEe TrajoreHIPOU3BOJHBIX B
OBITY, TEXHUKE U B CHHTE3E.

JKCIepUMeHTAIbHbIE MeTOo/bl
U3y4eHMsl BelleCTB U UX NMpeBpalleHuii:

O JlemoHcTparuu:
O nemoncTpaius (QU3NYECKUX CBOWCTB
yTIEBOAOPOAOB  (pacTBOpUMOCTh); O

Ka4YCCTBCHHBIC PCAKIINH

YIJIEBOJOPOJOB  PA3JIMYHBIX  KJIACCOB
(oOecuiBeunBaHrEe OPOMHOM WM HOIHOM
BOJIbI, pacTBOpa TMEpMaHraHaTa Kajusi,
B3aUMOJIEUCTBHE alleTHJICHA

C aMMHayHbIM  PAcTBOPOM  OKCHJIA
cepebpa);
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d oOpa3Ipl IJIaCTMACC, KaydyKOB H

PE3UHBI;
O koJuiekuu «HedTb» u «YToby;

O BuneopparmeHT  «BynkaHuzarus
PE3UHBD.

O JlabopaTOpHBIE OIBITHI:
O O3HAKOMIJICHHUE C obOpasiaMu

I1acTMacc, KaydyKoB W pe3uHsl; [
MOJIETIMPOBAaHUE MOJIEKYJI YIJIEBOJOPOIOB
Y TAJIOTEHOITPOU3BOAHBIX;

O MOJIyYCHUE METAHA U U3YYCHHUE €r0
CBOJCTB;
O MOJIYyYCHHUE AlCTUJICHA U HU3YYCHUE

€ro CBOWCTB.

* [IpakTryeckue paboTHI:

Ne 1. IlonydeHue 3THIIEHA U U3YYEHUE ETO
CBOWCTB.

* PacuérHepie 3amaun:

d OIIpElIEIIEHHE MOJIEKYJISIPHOU
(bOopMyJIbl OPraHUYECKOTO BELIECTBA 10
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;
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0 HaxoxJIeHHWE MOJEKYISPHOU (HOPMYIITBI
OpPraHUYECKOTO COEIUHEHHsI IO Macce
(00beMy) TPOIYKTOB CrOpaHUs; pacu&Thbl
110 YPaBHCHHUIO XUMUIECKOU PEaKIIH

Hroro no pazneny
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Paznen 3. Kuciiopoacoaep:kamue OpranHm4ecKue coeIuHeHust

3.1

Cruptel. PeHon

11

[IpenenbHble  OJHOATOMHBIE  CIUPTHI.
Crpoenne  moyiekyn (Ha  mpumepe
METaHOJIa M 3TaHoja). ['OMOJIOTHYeCKHit
psing, obmas  gopMmyna,  U30Mepus,
HOMEHKJIaTypa u Kiaccuduxanus
criuptoB. Duznyeckue cBoCTBa CIIUPTOB.

Bonopognast  cBs3b. XHUMHUYECKUE
CBOMCTBA: peakiuu 3aMEICHUS,
JIETUApaTAL1H, OKHCJICHUS,

B3aMMOJICHCTBUE C OPraHUYECKUMHU U
HEOPTaHUYECKUMH KHUCIOTaMHU.

KauecTBeHHas peakiidsi Ha OJHOATOMHBIC
cnupThl.  DPU3MOJIOTMYECKOE  JICHCTBUE
JTaHOJIAa M METaHoJla Ha OpraHu3M

yenoBeka.  CnocoObl  MOJIy4YeHUs U
OPUMEHEHHE  OJHOATOMHBIX  CIHPTOB.
[Ipocteie  >Qupbl, HOMEHKIATypa U

nzomepusi. OcoOeHHOCTH (DHU3UYECKUX U
XAMHAYECKUX CBOMCTB.

PackpbiBaTh ~ CMBICII ~ HM3y4YaeMbIX
MOHATUM (BBIIENATh MUX XapaKTEPHbIC
MPU3HAKU) U TPUMEHSTH 3TH MOHSITHUS
IIPU OIIMCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JIJIsl 0OBSICHEHUS! OTACIIbHBIX
dakTtoB u sBIeHM. Hcmonb3oBaTh

XUMHUYICCKYIO CUMBOJIUKY TUTST
COCTAaBJCHUS  MOJICKYJSIPHBIX |
CTPYKTYPHBIX (pa3BépHYyTOH,
COKpaIIEHHON) dbopmyn

KHCIIOPOJICOICPKAIINX OPTaHUICCKUX
BCIIECTB.

YcraHaBnmMBaTh MPUHAIJICKHOCTh
KHCIIOPO0COASPIKAIITNX
OpraHUYCCKUX BEIICCTB

K OTPEJEICHHOMY KJIACCY MO COCTaBY
U CTPOCHHMIO, Ha3bIBaTh HX IO
CUCTEMATUYECKON HOMEHKJIATYPE;
IIPUBOJIUTH TPUBHUAILHBIC HA3BAHUS
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MHoroaroMHbI€ CIIMPTBI: 3THJICHI'TIMKOJIb
N TJIMOCPHUH. Ddu3nYecKkrue U XMMHUYCCKUE

CBOMCTBA: peakIuu 3aMEILEHHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH H
HEOPTaHUYECKUMHU KHCJIOTaMHU,
KadyeCTBEHHAs peakius Ha
MHOT'OAaTOMHEIE CITUPTHI.
du3noIOTNYeCKOe  OEHUCTBHE Ha
OpraHu3M YyeJIOBEKa. Crioco0mb1
MOJTYyYCHHUS 51 MIPUMEHEHUE

MHOTOATOMHBIX CIIUPTOB.
®eHois. CTpoeHHE MOJIEKYJbl, B3aMMHOE
BJIMSIHUE THUAPOKCOTPYNIIBI U OCH30IbHOTO

anapa. Du3nYeckue CBOMCTBA (eHoa.
Oco0eHHOCTH  XMMHYECKHX  CBOICTB
¢denona. KauecTBeHHbIE peakIuu Ha

denon. Tokcuunocts denona. CrocoOb
NOJIy4eHUs] M  NpUMEHEHHe (eHoa.
denondopmanbaeruaHas cMoa

OTJICIbHBIX
KUCJIOPOJICOJIEPKAIMNX COCAUHECHUH.
XapakTepu3zoBaTb COCTaB, CTPOCHUE,
dbuznyeckue U
XUMHYECKHE CBOMCTBA, Ba)KHEHIIIHME

IIPEACTAaBUTENEN

IIPUMCHCHHC,

CHOCOOBI MOTYYEHUS MPEICTaBUTENEH

Pa3IMYHbBIX KJIACCOB
KUCJIOPOJICOJIEPKAIMX  COCAMHEHMUIA;
BBISIBJIATh ~ TEHETUYECKYIO  CBS3b

MEXKJy HUMH H TOATBEPKIATH €€

HaJlnuue ypaBHEHUSIMU
COOTBETCTBYIOIIHNX XUMUYECKUX
peakiuin C HCIIOJIb30BAHUEM
CTPYKTYPHBIX  (OpMYyJI  BEIIECTB.
[TonTBEepKOaTh  HAa  KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTHU
peaKImOHHOMN CIOCOOHOCTH

KHUCJIOPOACOAEPKALIUX OPTAHUYECKUX
BEUIECTB OT (PYHKIMOHAIBHBIX TPy

41



3.2

KapOGonunpabie
COCTUHEHHUS:

aJbJIETU]Ibl U KETOHBI.
KapOoHOBbIE KHCITOTHI.
Crnoxusie 3¢upsl. XKupsl

21

KapOoHWIbHBIE COETMHEHUS: AJTbIECTUIbI U
KETOHBL. DIEeKTPOHHOE CTPOECHHUE
KapOOHWJIBHOW TPYIIIBI.

['oMonornyeckue psiipl albJErHJIOB U
KETOHOB, 00mas ¢opmyia, uzomepus u
HOMEHKIaTtypa. Dusnueckue CBONCTBA
aJIBJIETUIOB U KETOHOB.

B COCTaB€ HMX MOJEKYJ, B3aUMHOIO
BJIMSIHUSL @TOMOB W TPYIIl aTOMOB B
MOJIEKYJIax; a TAK)XE OT OCOOEHHOCTH
peanu3aluy pa3InyHbIX MEXaHU3MOB
MPOTEKaHUS peaKIUH.

OnuckIBaTh COCTaB, XUMUYECKOE
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XUMHYECKHE CBOMCTBA QJIBACTUIAOB U
(peakuuu
Ilpeocmasnenue o mexanuzme peaxyuil
HYK1e0huiIbHO20 npucoeouHenusl.
Oxkucnenue anpIeruyioB, KaueCTBEHHBIC
peakuuu anbACTUIIOB. Cnioco6b1
MOJYYEHHS U PUMEHEHUE aJbIETUI0B U
KETOHOB.

OnHOOCHOBHBIE MpeieTbHbIE KapOOHOBBIE
KHCJIOTBI. OcoOeHHocTH CTpOEHUs
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepus
1 HOMEHKIaTypa. OU3nNYeCcKue CBOICTBA,

KETOHOB MPUCOCAUHEHUS ).

BOJIOPOJIHBIE CBSI3U. XHUMUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIIUS
TEpUPUKALNMA, PEAKIUH C Y4YaCTUEM

YIJICBOJIOPOJHOTO PauKaa.
[ToHsiTHE O MPOU3BOTHBIX KapOOHOBBIX
KHCJIOT: CJOXHBIC D3QHUPBI, aHUOPUObL,
2AN102eHAH2UOPUODL,  AMUObL,

OcobenHocTH

HUMPUTLL.
CBOWMCTB  MYpPaBbUHOM
KHUCTIOTHI.

Mmuoroo0Opasue  KapOOHOBBIX  KHCIIOT.
OCcoOEHHOCTH CBOWMCTB HENpeNeiIbHBIX H
apoOMaTHYeCKUX  KapOOHOBBIX  KHUCIOT,
JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KHUJIOT.

CTPOCHUC W IIPUMCHCHHC JKHPOB H

YIIJICBOJOB, XapaKTCPHU30BaTh ux
3HAa4YCHHUEC I KHU3HCACATCIbHOCTH
OpraHu3MoOB.

Oco3HaBaTh OMACHOCTH BO3ICHCTBUS
Ha JKUBBIC OPTaHU3MBI OIIPEICICHHBIX
KHCIIOPOJICOICPIKAIINX OPTaHHYSCKHUX
BCIICCTB M TOSACHATH Ha IpHMEpax
CIIOCOOBI YMEHBIIICHUS u
NPEIOTBPAIICHUS ~ MX  BPEIHOTO
BO3JICHCTBUS HAa OPTaHHW3M YeJIOBEKa.
Hcronp30BaTh 00IIEHAYYHBIC METOBI

MO3HAHUS  TPU  CAMOCTOSITEIEHOM
MJIAHUPOBAHWM,  TPOBEJIECHUU U
OMHCaHUHN XUMHUYECKOTO
AKCIIEPUMEHTA (J1aboparopHbie
OMBITHI M TPAKTHYECKUE pPaOOTHI).
CnenoBath mpaBujiaM Oe30mMacHOM
pabotel B jabopaTopuu npu

WCIIOJIb30BaHUN XUMHUYECKON ITOCY/TBI
1 000pyIOBaHUS, a TAKKE MPaBHIIAM
oOpamieHusi ¢ BeleCTBaMH B
COOTBETCTBHM  C  HMHCTPYKLIUSIMH
BBITIOJTHCHMSI JTAOOPATOPHBIX OIBITOB
MPAKTUYECKUX  pabdoT o
MTOJTYYCHUIO U U3YUCHUIO

n
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[IpeacraButenu KapOOHOBBIX

KHCJIOT:

BBICIINX
CTE€apuHOBas, NaJbMUTHUHOBAS,
OJICUHOBAs, JUHOJIE8As,
KUCIOThL.  CrmocoObl  TOJNyd4eHHsS] |
MIPUMEHEHUE KapOOHOBBIX
Crnoxuble 3¢upbl. ['oMonorudeckuit psi,
oO1mast dhopmyia, HU30MepHUs u
HOMEHKJIaTypa.

Kupsl:  crpoeHue,  (uzMueckue WU
XUMHUUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCJIOU 51 IEIIOYHOMN cpenax.
OcobenHoctu CBOICTB KUPOB,
collepKallluX OCTaTKM  HEeNpeaesbHbIX
JKUPHBIX Kuciaor. JKupel B mpupoje.
Mpbu1d Kak COJMM BBICIIUX KapOOHOBBIX
KHCJIOT, MX MoIlolee aeuctue. [lonsmue

O CUHmMmemu4decKux mornuwux cpeacmeax

(CMC)

JUHROJIEHOBAA

KHCJIOT.

OpraHUYeCcKUX BEIIECTB.
[IpeacraBusTh pe3ynbTaThl
JKCIiepUMeHTa B (opme  3amucu
ypaBHEHUM COOTBETCTBYIOIIUX

peakiuii W JAenaTh BBIBOALI Ha HX
OCHOBE.

IIpoBoauTs  BBEIYUCIICHUSA TU1sL
OIIpPEAEIICHUS MOJIEKYISIPHON
(GopMyJIbl OpPraHUYECKOrO BEILECTBA
10 YPABHEHUIO XUMHUUYECKON PEAKLIUU
M 10 MacCOBBIM [JOJSIM aTOMOB
JJIEMEHTOB, BXOJAIIMX B €ro COCTaB,
a TaKKe Ha OIpEACIICHUE J0JIH

BBIXOJIa TPOJYKTa pPEaKlIuu oT
TEOPETHYECKH BO3MOKHOTO.
CamMOoCTOATENBHO  IUIAHUPOBATh U
OCYLIECTBJISITh CBOIO
MI03HABATEJIbHYIO NESITENbHOCTD;
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3.3

YrieBoabl

OO6masi  xapakTepuUCTHKa  YIJIEBOJOB.
Knaccuduxkanus yriaeBogoB (MOHO-, TU-
Y TIOJICaXapHuibl).

MoHocaxapuapl:  II0K03a,  (pyKTO3a,
pubo3a, rajakTosa, Ae30Kkcupuoo3a.
dusnueckre CBOICTBA U HAXOXKJIECHUE B
npupone. DorocuHTe3.  Onmuueckas
uzomepusl. Konvuamo-yennas
maymomepusl Ha npumepe MOJIeK) bl

IIPUHUMATh AaKTUBHOE YyYacThe
IpynIoBOil y4eOHOU AeSTENbHOCTH

B

2/II0KO3bl, npoekyuu Xeyopca, o- U
panomepul 2ntoko3bl.

XUMHUYECKHE CBOMCTBA TJIOKO3bL: €
y4aCTUEM CHUPTOBBIX W albICTHUIHON
IPYI, CIOUPTOBOE U MOJIOYHOKHCIIOE
OpO’KEHUE TITIOKO3bI.

[IpumeHeHue TI0K03bl, €€ 3HAUCHUE B
KU3HENEATEIbHOCTU Opra"u3ma.
Jucaxapuapl: caxapo3a, MajibTO3a U
JakTo3a.  BoccTaHaBiauBaromue = U
HEBOCCTAHABJIMBAIOIIUE IUCAXAPHU/IBI.
I'mppoim3 caxaposel. Haxoxnenue B
MPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaj, TJHUKOT€H H
nemmono3a. CTpoeHHe MaKpOMOJIEKYJI
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Kpaxmaja, TJHMKOI€Ha U UEeJJII0JIO3BI.
du3nyecKkue CBOMCTBA Kpaxmaiaa |
LEJUII0I03bl. XUMMHYECKHE  CBOMCTBA
KpaxMasiia  (TUOPOJIM3,  KauyeCTBEHHAas
peakiuss ¢ Hoaom).  XHUMHUYECKHE
CBOICTBA LICJLTIOJIO3BI (runponus,
peakuus MOJTyYeHue 3¢upoB
uesutoa036l). [lonstue

00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN IIETIK).

JKCIepUMEeHTAJIbHbIE MeTO/IbI
U3Y4YEeHUS BelLIEeCTB U 170,
NpeBpaLleHU:

O JlemoHcTparuu:

— CBOMCTBAa CHUPTOB: PACTBOPUMOCTH B
BOJIC, B3aUMOJICHCTBHE HdTaHOJIA C
HAaTPUEM, OKHUCJIIEHUE STUIJIOBOTO CIUpPTa
JTUXPOMATOM KaJIust (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB);  —
KAUuE€CTBEHHBIC PEAKIINU aJIbJICTHUJIOB:

C AaMMHAYHBIM PAcTBOPOM OKCHJa
cepebpa u rugpokcugom meau(ll); —
XAMUYECKUE  CBOWCTBAa  pacTBoOpa

YKCYCHOU KHUCJIOTHI.
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O JTaGopaTtopHBIEC OTIBITHI:
— peaxiysi MIMIEPUHA ¢ THIPOKCUIOM

meau(ll);
— OKHCIICHUE DTHJIOBOIO CIHpPTa B

albJIETU] pacKaJIEHHOMN MeJIHOU
MIPOBOJIOKOM;
— B3aUMOJICHCTBUE pacTBopa

rI0K036l ¢ ruapokcuaom meau(ll);

— B3aMMOJICIICTBHE  Kpaxmaia ¢
HOJIOM.

* [IpakTrueckue paboThl:

Ne 2. Pemenue 3KcriepuMEHTAIbHBIX
3aay 1o teMe «CnupThl U GpeHosb; No
3. Pemienne sKCepUMEHTANBHBIX 3334
no Tteme «KapOoHOBBIE  KHCIOTHI
CrnosxxHble 2UpbD».

* PacuéTHble 3a1aun:
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— OIPEACIICHUE MOJIEKYISIPHON
dbopMysIbl OPraHUYECKOTO BEIIECTBA TI0
MAacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €ro COCTaB; IO Macce
(oObeMy) TPOIYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00beMy)
MPOIYKTOB PEAKIIMU W/WIA HCXOIHBIX
BELIECTB;

- pelleHre pAcYETHBIX 3aJad4  Ha
OTpeJielieHUe JOJIU BBIXOJa MPOAYKTa
pEaKIuu OT TEOPETHUECKHA BO3ZMOKHOTO

Hroro no pazneny

41

Paznen 4. Azorcoaeprkaniue opraHuyecke coeIMHeHust
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4.1

AMWHEL.
AMUHOKHUCIIOTHI. beku

12

AMUHBI — OpPraHMYECKHE MPOU3BOJIHbBIC
ammuaka. Kiaccupukanus  aMUHOB:
amupaTHIeCKue W apOMaTHYECKHE;
MIEPBUYHbIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenne Moiiekys, oOmias ¢dopmyia,
W30MEepHs, HOMEHKJIATypa U (HU3UIECKUE
CBOMCTBA. XHUMHYECKOE CBOMCTBA
anupaTUUYeCKUX  aMHUHOB:  OCHOBHBIE
CBOMCTBA, AJIKWJIMPOBAHUE, PEAKIMU C
a30TUCTOM KHUCIOTOM.

Comnum anKuIaMMOHUSL.

AHUJIMH — MOpeACTaBUTEIb aMHHOB
apomatudyeckoro psga. CrpoeHue
aHWIMHA. B3auMHOe BIMSHUE TPYIII

PackpbiBaTh ~ CMBICT ~ H3y4YaeMbIX
NOHATUHN (BBLACIATh UX XapaKTEPHbIE
MPU3HAKHN) U IPUMEHSATH 3TH TOHSATHS
IpU OMHCAaHUM COCTaBa U CTPOCHUS

BCILIECTB, TSI 00BACHEHHS
OTHETbHBIX (AKTOB U  SBIICHUMU.
Hcnonws3oBath XUMHUYECKYIO
CHUMBOJIUKY TUTSt COCTaBJICHUS
MOJICKYJISIDHBIX UM CTPYKTYPHBIX
(pa3BépHyTOiA, COKpaIEHHOMN )
bopmyn a30TCOJIepKaIIIX

OPraHU4YCCKUX BCIICCTB. OHpCIIGJIHTB
IIPUHAIJIC)KHOCTh a30TOCOACPIKAIUX
BCHICCTB

aTOMOB B MOJIEKyJle  aHHJIWHA.
Oco0eHHOCTH XMMHYECKHX CBOICTB
annnHa. KauecTBeHHbIE peakiuy Ha
AHWJIVH.

CnocoObl MoJgyyeHue W MpPUMEHEHUE
anmn(paTHYECKUX aMUHOB U aHWJIMHA W3
HUTPOOEH30a.

AmuHOkHCHOTE.  HomeHkmaTypa
uzomepus. OTAETbHBIE TPEICTABUTEIIH

0-aMHMHOKHCJIOT: TJIMIOWH, aJIaHUH,

K OIPEJICIICHHOMY KJIAcCy MO COCTaBY
U CTPOCHMIO, Ha3bIBaThb UX §{0)
CHCTEMATUYECCKOM HOMEHKJIaTypE;
MPUBOAUTH TPUBUAJIBHBIE Ha3BAHUS
OTISIBbHBIX Mpe/ICTaBUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIPUMEHEHHUE, busngeckue u
XUMHUYECKHE CBOMCTBA, Ba)KHEHIIIHNE
CIIOCOOBI  TOJYYEHUS  TUIHAYHBIX
MPEJICTAaBUTENICH  a30TCOJEPKAIINUX

COEIMHEHUM.
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Qenunananum, cepuH, 2IYMAMUHOBAS

Kucioma, JTU3UH, YUCNMEUH. Onmuueckas

usomepusi AMUHOKUCIOM: D- u L-
AMUHOKUCIOMBL.
dusnyecKkue CBOWCTBA AMUHOKHCIIOT.

XHUMHUYECKHE CBOMCTBAa aMUHOKHCIOT KakK
aM(OTEepHBIX OpPraHUYECKUX COCAMHEHUH,
peaKkius MOJIMKOHEHC AU, 00pa30BaHNe
MEOTUIHOM CBSI3H.

buonoruyeckoe 3HaueHUE aMUHOKHUCIIOT.

CuHTE3 NENTHIOB.

benku kak mnpuUpoOHBIE  MOJHUMEPHI.
[lepBuuHas, BTOpHYHAs W TPETHUYHAsS
CTPYKTypa O€JIKOB. XUMHYECKHE
CBOMCTBaA OEJIKOB: TUAPOIIU3,

JICHATypaIys, KAYeCTBCHHBIC PEaKIUK Ha
OCJIKH.

OnuceiBaTh
OCHOBHBIE

COCTaB,  CTPYKTYpY,

OEJIKOB;
MOACHATh HAa TNpUMEpax 3HAYCHUE
OCNKOB JjIsi OpraHM3Ma 4YeJoBeKa.
[IpoBoauTh TS
OnpeAeICHUS MOJICKYJISIPHOM
dhopMyJIBl OPraHUYECKOTO BEIECTBA
M0  MAacCCOBBIM  JOJISIM  aTOMOB
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB,

d TAKXKC I10 YPaBHCHUAM XHUMHUYCCKUX

CBOMCTBa

BBIYHCIICHHU A

pEaKIuu.

Hcnonb3oBath  0OILIEHAYYHbBIE
METOJIbl  TO3HAHUS npu
CaMOCTOSATEIILHOM

INIAaHUPOBAHKWH, IIPOBCACHHHU H
OIMHMCaHUH XUMHNYCCKOI'O
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06
2emepoYUKIULeCKUX
Tupumuounoswle

Tlonamue A30MCO0ePAHCAUIUX
COCOUHEHUSX.
u nypuHosble

OCHO6AHUAL. HyKJZ@MHOSble Kuciomel.
cocmaes, cmpoerue u ouonocuyeckoe POJlb.
3KCHepI/lMeHT3JILHLIe METOAbI

U3y4eHMsl BelleCTB U UX NMpeBpaLleHuil:
O JlemoHcTpauu:

d
d

HarpCBaHUH, O IBCTHBIC PCAKIINHU OCJIKOB.

pacTBopeHue OEIKOB B BOJIE;

JIeHaTypaLus OenKoB npu
* [IpakTrueckue paboThl:

No 4. Pemienne skciepuMEHTaIbHBIX
3a/ady Mo Teme «A3oTcoaeprkaiue

Ne 5

Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4d

OpPraHu4CCKHUC COCIMHCHUI,

o TEME «Pacro3Hasanue

OPTaHUYECKUX COCIUHCHUI.
* PacuérHbie 3a1auu:

d OTpeJIeIICHHE MOJIEKYJISIPHOM
(GbOopMyIIbI OpPraHUYECKOTO BEIIeCTBa IO
MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €ro COCTaB; IO Macce
(oObeMy) TPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BelllecTBa (Macce,

HKCIIEpUMEHTA (;1abopatopHble
ONBITHI U TPAKTUYECKHE PAOOTHI).
CaMocCTOSTENBHO  IUIAHUPOBaTh U
OCYILIECTBIIATh CBOIO
M03HABATEIbHYIO IesITeTbHOCTD;
OpPUHUMATh AaKTHUBHOE YydYacThe B

TPYNIOBOM Y4eOHOU NeATEeTbHOCTH
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00beMy) MPOAYKTOB pEaKIUu  W/UIU

HCXOAHBIX BCIICCTB, O peICHuC
paC‘-IéTHLIX 3ala4 Ha OIIPCACICHHUC JOJIH
BbIXOJa IMPOJAYKTa pe€akKnunun oT
TCOPCTUYICCKHU BO3MOKHOI'O

Hroro no pasneiny

12

Pa3znen 5. BeicokoMoJieKyJIsIpHbIE COeIUHEHUSA
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5.1

BricokomouiekynsipHbIe
COEAMHEHUS

OcHOBHEBIE MOHSTHS XUMHUH
BBICOKOMOJIEKYJIAPHBIX COCIMHCHHUI:
MOHOMEDP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
cpenHss
MoJIeKyJsipHas Macca. OCHOBHBIE METOIbI
BBICOKOMOJIEKYJIIPHBIX
COCMHCHUNW —  TOJUMEpH3alus |

CTCIICHDb IMOJIMMCPpHU3allnU,
CHHTC3a

noJIuKoHieHcanus. [lpeocmasenenue o

cmepeope2ysApHOCmuU u
HAOMOJEKYIAPHOU cmpyKkmype
NOIUMEPOB,  3A6UCUMOCHL  CBOUCME

nOIUMEpPO8 Om UX MOJEKVIAPHO2O U
HAOMONEKYIAPHO20 CIMPOEHUSL.
[TonmumepHbie Matepuansl. [Litactmacchl
(MONMMATUIIEH, IIOJIMIIPOITHJIEH,
MTOJMBUHWIXJIOPH/I, IIOJIUCTHPOIL,
MOJIMMETUIIMETAKPUIIAT, MOJUKAPOOHATHI,
nojaudTHIEHTepedTanar). Yruauzanus u
nepepaboTka IUIaCTUKA.  DJIACTOMEPHI:
HATypaJIbHBIM,

Brnagets n3ydyaeMbIMU XUMUYECKUMUA
MOHATUSIMHU:  PACKpPhIBaTh  CMBICI
W3Y9aeMbIX TIOHSATHH W TPUMEHSTH
9THU TOHATUS TIPH OMHCAHUHU COCTaBa
U CTPOCHHUS BBICOKOMOJICKYJISIPHBIX
OpPraHMYeCKHUX  BEIIECTB, IS
00BSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHHUM.

Hcnonws3oBath XAMHUYECKYIO
CHMBOJIUKY TUISL COCTaBJICHUSA
CTPYKTYpHBIX  (OpMYJ  BEIIECTB

(MOHOMEpPOB ¥  TIOJIUMEPOB) U
YPaBHEHUM PEAKIUN MOJIUMEPU3ALNU
Y TIOJIMKOHICHCALIUU.

OnuceiBaTh  COCTaB, CTPOCHHUE,
OCHOBHBIE€ CBOMCTBA U MPUMEHEHHE
Kay4yKoB, Hanbosee
pacnpoCTpaHEHHBIX BUJOB IUIACTMACC

H BOJIOKOH.

Hcnonb3oBaTh 00LIEHAYYHbIE
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CUHTETHUYECKUE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30IPEHOBBIN ) 151
CUJIIMKOHBI. Pe3unHa.

BonokHna: HaTypanbHble (IIEPCTh, MIETK),
UCKYCCTBEHHbIE  (BHUCKO3a,  alleTaTHOE
BOJIOKHO), =~ CHHTETHYECKHE  BOJIOKHA
(KarpoH U JaBcaH).

llonumepvt  cneyuanvbHo2o  HA3HAYEHUs.
(menon, Keenap, 31eKMponpo8oosuUe
noaumepsl, buopaziazaemvle noJUMepbL).

JKCIepUMEHTAJIbHbIE MeTO/bI
U3Y4YeHUS BeIECTB U 170,
NpeBpaLleHu:

O JlemoHcTparuu:
O  o3nakomisieHne C  oOpa3uamu

MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAy4yKOB.

O Ipaktuueckue pabOThI:

Ne 8. Pemienue skcnepuMeHTaIbHbBIX 3a/1a4
mo teMe «Pacmo3nHaBanme ImIacTMacc u
BOJIOKOH)

METOABl  TIO3HAHUSA npu
CaMOCTOSITEJIbHOM TUJIAaHUPOBAHUH,
IPOBEICHUN u OTMICAaHUH
XUMHUYIECKOTO AKCIIEPUMEHTA
(JtabopaTopHbIe OTIBITHI U
MPaKTUYECKUE PaOOThI)

Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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11 KIJACC

HaunmenoBanue

Ne KommnuecTBo OcHOBHEIE BUJIBI JesATEeJILHOCTU
pas3aenoB " TEM IIporpamMmmHoOe coaep>kaHue

/o JacoB 00yJarommxcs
y4eOHOro MpeAMeTa

Paznen 1. Teopernueckne 0CHOBbI XUMUM

1.1 | Crpoenue atroma. |9 Atom. CocTaB aTOMHBIX S7EP. PackppiBaTh ~ CMBICI  HM3y4aeMbIX
[Tepnoanyeckuii 3aKoH XuUMHUYECKU  3JjeMeHT. W30TOIIbL. NOHATUM (BBIJCIATh UX XapaKTEepPHbIE
u ITepnoanyeckas Kopnyckynsapro-60nno6oii  Oyanusm, MPY3HAKK) U IPUMEHSTH 3TH MOHATHUS
CHUCTEMa XHMHYECKHUX d6oticmeennasn npupoda 1eKMpona IpY OMMCAHUU COCTaBa W CTPOECHUS
3JIEMEHTOB J.1. CIDOSHHE SICKIPOHHEIX OBONOUCK BECILIECTB, JUTST O00BSICHCHUS
MenpeneeBa OT/ACIBbHBIX (AKTOB U  SBJICHUM.

ATOMOB, K6AHMOBbIE YUCIA.

DHEpPreTUUecKue YpPOBHH W TIOTypPOBHH.
ATOMHEIE Kaccuduxanus
p'; d';

fanemenThl). PacnpenesieHne 31€KTPOHOB

opOuTay.
XUMHUYECKUX DJIEMEHTOB  (S-,
10 AaTOMHBIM  OPOWTANSIM;  HPUHYUN
npunyun Ilaynu,

DNEeKTPOHHbIE

MUHUMYMA  SHepeu,
Xynoa.
KOH(UTYypaluu aToMoB 3ieMeHToB | — IV

npasuio

NEPUOJOB B OCHOBHOM U BO30Y>KIIEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(UTYpaluu
HMOHOB.

Ilonsamue 06 sHepauu uoHuzaYUU, SHEPUU

CpOOCmBa K 3JIeKMpPOH).

P ACKPBLIBATb CMBICII TICPUOJUYCCKOTO

3akoHa J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATH ero
CHUCTEMATU3HPYIOIIYIO,

O0OBACHUTENEHYIO U
IIPOTHOCTHYECKYIO GyHKIHH.
XapakTepru30oBaTh AIIEKTPOHHOE

CTpOEHHE aTOMOB (B OCHOBHOM U
BO30YXXKIIEHHOM COCTOSIHUM) U MOHOB
XUMHYECKHX DdJjieMeHToB 1 — 4
TIEPHOJIOB n 1704 BaJICHTHBIC
BO3MOYKHOCTH, HUCIIOJIb3YS MTOHATHUS S-
, P-, d-smeKkTpoHHBIE OpOMTAIH,
sHepreTudeckre ypoBHH. OOBSICHATH
3aKOHOMEPHOCTHU
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DIEeKTPOOTPUIIATETLHOCTD.
ITepnonnueckuii 3axkoH u lleprnoanueckas

CHCTEMa XUMHUUYCCKHUX DJICMECHTOB
J.1. MenpaeneeBa. CBsi3b
ITeproan4eckoro 3aKkoHa u
[lepuoauyeckoil CHUCTEMBl XHUMHUYECKHUX
JJIEMEHTOB C COBPEMEHHOM TEOpHUEH
CTPOCHUSI  aTOMOB.  3aKOHOMEPHOCTH
W3MEHCHMUS CBOJMCTB XAMHAYSCKHX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U
CIOXXHBIX  BEIIECTB IO TIpynmaMm u
nepuojiaM. 3HAUYCHHE IEPUOUYECKOIO
3akoHa [[.1. Menaeneena.
JKcrepUMEHTAIbLHbIE METO/bI
H3Yy4YeHNs BelleCTB U UX NMpeBpalleHHi:

O JlemoHcTpammu:
O Bunbr Tabnui «llepuonnueckas cucrema

XUMHWYCCKHUX 3JICMCHTOB

J.1. MenneneeBa»

W3MEHEHHS CBOMCTB XHMMHYECKHUX
9JIEMEHTOB U MX COCJAMHCHHUU IIO
rnepuoaam u rpynmnam
[Teproandecko CHCTEMBI

J1. 1. MenpaeneeBa
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1.2

CrtpoeHue  BeliecTBa.
MHoroo0pasue BeIecTB

11

XuMudeckass CBs3b. BUAbl XMMHYECKOM
CBSI3H: KOBAJICHTHAas, HOHHa,
MeTaJlJInuecKasl. MexaHu3MBbI
oOpa3oBaHuUs KOBaJICHTHOM CBSI3H:
OOMEHHBII ¥  JOHOPHO-AKIEITOPHBIM.
OHeprusi W JyiuHa CBsA3U. [loJsIpHOCTB,
HANpaBJICHHOCTh u HaCBIIIAEMOCTD
KOBAJIEHTHOM CBsA3U. KpaTHble CBA3M.
Bonopoanast cBs3b. MeXMOIEKYISPHBIC
B3aMOJICHUCTBHS.

PackpbiBaThb ~ CMBICII  H3y4aeMbIX
MOHATUM (BBIJEIATh UX XapaKTEepPHbIE
MIPU3HAKK) U PUMEHSTh 3TH IMOHITHS
IpU ONMHCAHUU COCTaBa U CTPOCHHUS
BEIIICCTB, JUISE 00BSICHECHMS
OT/ACNIBbHBIX (AKTOB U  SIBJIICHUH.
OnpenensTe BUIbI XUMHUYECKOUN CBSI3U
(KOBaJICHTHOM, WOHHOM,
METaJUIMYECKOM, BOJOPOIAHOMN) B
COCIUHCHMSIX, THUII

BajneHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTH

aTOMOB. Tubpuouzayus AMOMHBIX
opbumazeil. CBsi3b AIEKTPOHHOMN
CTPYKTYPBI MOJICKYJT C 170
F€OMETPUYECKHUM  CTPOEHUEM (Ha
npuMepe COCTMHCHUN DJIIEMEHTOB
BTOPOTO TMEpUOAa).

[IpencraBnenue 0 KOMIUIEKCHBIX

COCINMHCHUX. CocTaB KOMIIIEKCHOTO

HOHa: KOMILIEKCOOOpa3oBaTeb,
quranael. KoopauHaMOHHOE YHCIIO.
Howmenknarypa KOMIIJIEKCHBIX
COEeIUHEHNN. 3HAUEHNE KOMIUIEKCHEIX
COCJIMHECHUH. Ilonsarue 0

KOOPJAMHAIMOHHON xuMmuHu. BemecTBa

KPUCTAILTNYECKOU pPELETKN

KOHKPETHOTI'O BEIIIECTBA.
OOBsICHATL MEXaHU3M O00pa3oBaHUs
KOBAQJIGHTHON CBsI3M (OOMEHHBIN W
JOHOPHO-aKIENTOPHBII).

OnpenensaTe BaJEHTHOCTb U CTEIICHb
OKHCIICHUSI XMMHYECKHUX DJIEMEHTOB
B COCIMHEHHMSIX PA3JIMYHOrO COCTAaBa.
OOBACHATD 3aBUCUMOCTb CBOMCTB
BEILIECTB OT BUJA XUMMUYECKOU CBA3U
Y THUMNA KPUCTAJUIMYECKOU PEIIETKHU.

[IpoBoauT,  BBIYMCICHUS c
HCIIOJIb30BAHUEM [IOHATHSA
«MaccoBast J0JsA  BeEIecTBa B
pacTBope»
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MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTpoeHus.  Tumbl KpUCTAIMYECKUX

pemeTrok  (CTPYKTyp) H©  CBOMCTBa

BEIIECTB.

[lonsiTHE O JUCHEPCHBIX CHCTEMaXx.
Wctunnsle pactBopsl. [IpencraBnenue o
KOJUIOUHBIX  pacTtBopax.  CrocoOsl
BBIPDOKEHHUSI KOHUEHTPAIM PacTBOPOB:
MaccoBas JI0Js BEIIECTBA B PacTBOPE,
MOJISIpHasg KoOHILeHTpauusa. HaceleHHsie
U HEHACBIILICHHbIE pacTBODHI,
pacTBOpUMOCTb. Kpucramioruaparsl.

Knaccuduxanus 151 HOMEHKJIaTypa
HEOPraHUYECKHUX BEIIECTB.

JKCIepUMEHTAJIbHbIE MeTO/IbI
HU3Yy4YeHUs BelleCTB U UX NpPeBpPallleHU:

O JlemoHCcTparuu:
0 Mozenu KpUCTAIUTMYECKUX PEIIECTOK.
0 Pacuérnble 3agauu:

0 ¢ ucronap30BaHUEM MOHSITHHA «MaccoBast
JOJIS PacCTBOPEHHOTO BEIIIECTBAY,
«MOJIApHAs KOHIICHTAIIHAS
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1.3

XHUMHYECKHE pPCaKkunun

19

Knaccudukanus XUMAYECKUX PEeakiuii B
HEOPTraHWYECKON U OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHUsI MacChl BEILECTB;
3aKOH COXpaHEHUs U  IpeBpallleHUs
SHEPrUM TPU XUMHUYECKHX PpEaKLHUsX.
TennoBsie et XUMHUYECKUX
pEeaKLnil.

Tepmoxumuueckue ypaBHeHHs. CKOpOCTb
XUMHYECKON PEeaKifu, €€ 3aBUCUMOCTb OT
pa3IuYHbIX (PAaKTOPOB.

['oMOreHHbI€ U TeTEPOreHHbIE PEAKIIUH.
Karanus u katanuzaropsl.

OOpatumble U HeoOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. KoHcrTaHTa
XUMHUYECKOTO paBHOBecus. DakTopsl,
BIIUSIIOIINE HA MOJIOKEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE

PackpbiBaTb ~ CMBICI ~ H3y4aeMBbIX
MOHATUM (BBIJEIATh UX XapaKTEepPHbIE
MPU3HAKK) U PUMEHSATH 3TH MOHSATHUS
IIPA ONMCAHUM COCTaBa U CTPOCHHUS

BCIIIECTB, JUTSE 00BACHEHHS
OTIENbHBIX (DaKTOB U  SIBJICHUHU.
Knaccudgunuposatsb XAMUYECKHUE

peakluMy N0 PA3IUYHBIM IpPU3HAKAM
(uucay W coCTaBy pearupyrommx
BEILIECTB, TerioBoMy  3ddexry
peakuMy, WM3MEHEHHIO  CTEICHEU
OKHUCJIEHUS 3JIEMEHTOB, 0OPAaTUMOCTH,

y4acTUIO  Karajmu3aTopa H  T.IL);
CaMOCTOSITEIIbHO BLIOMpATH
OCHOBAHHMSI W  KpUTCPUHU TUTST

KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHNYCCKHUX

M KOHUEHTPALWH BELIECTB, YYaCTBYKOLIUX
B peakuuu. [Ipunnun Jle [larense.

DIIeKTPOIUTHYCCKAS JTUCCOTTHAITHSI.
CwibHble U clla0ble  DJIEKTPOJIUTHI.
Crenenn JTACCOIIUAIINHN. Honnoe
npouszsedenue 600vl. Cpega  BOJHBIX
pPacTBOpPOB:  KHCIIOTHAas, HEWTpajabHasd,
ienao4yHast. Bogopoansiit mokasarens (PH)

peaKuuil.

OOBICHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUUYECKUX PEAKIUU C
Y4ETOM 1504 DHEPrEeTUYECKUX
XapaKTEPUCTHK, XapaAKTEP U3MEHEHUS
CKOPOCTM XUMHYECKOM pEakuuu B
3aBUCUMOCTH oT

dakTopoB, a

Pa3IUYHBIX

TaKKe  XapakTep
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pactBopa. [ maponus conen.

Peakmum nonnoro ooMeHa.
OKHCIINTEILHO-BOCCTAHOBUTEIBLHBIC
peakiuu. CTeneHb OKUCIICHHUS.
OxwucianuTeb u BOCCTAQHOBHTEIIb.
[Tporecchl OKHCJICHHS U
BOCCTAHOBJICHHUS. Baxneime
OKHCIIMTEIM U BOCCTAaHOBUTEIU. MeTon
AJIEKTPOHHOTO OanaHca. JIEKTPOIU3
pacTBOPOB M  pacIuiaBOB  BEIIECTB.
JKcNepUMEHTAIbHbIE MeTOAbI
HU3Y4YeHUs BeleCTB /| HX

npespamenuii: 0 Jlemoncrparmu:

0 pasnokeHue mepokcuiia BOIOpoJa B
MPUCYTCTBUH KaTaau3aTopa.

0 JIabopaTopHBIE OMBITHI:

0 mpoBeaeHre peakiuii HOHHOTO 0OMEHa;

CMCIICHUSA XUMHUUYCCKOI'O PaBHOBCCHUA

noj BIIUSIHUEM BHEITHUX
BO3JICUCTBUM  (IIPUHIUI Jle
[TaTenne).

PackpeiBaTh CyniHOCTb:
OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX
peakuui IOCPENCTBOM COCTABJICHUSA
AJIEKTPOHHOIO OanaHca 3TUX PeaKlUii;
peakuuii HMOHHOTO OOMEHa IyTeM
COCTaBJICHUS MTOJTHBIX
COKpAlIEHHBIX HOHHBIX YpPAaBHEHHI;
peaKuui TUPOIN3a, peaxkuuii
KOMILIEKCOOOpa30BaHUs

(Ha mpumepe THAPOKCOKOMILIEKCOB
MHKa ¥ antoMuHug). [IpoBoauts u
OTHUCHIBATH XAMUYECKUU
DKCIIEPUMEHT: OIIPEACIICHUE CPEIbI
BOJHBIX  pacTBOPOB  BEILECTB;
IIPOBEICHUE

ux u

d
BCIICCTB C IOMOIIBIO YHHUBCPCAJIILHOI'O

ONpENEIICHUE  CpPellbl  PacTBOPOB
WHJIUKATOPA.

* [IpakTrueckue paboThI:
Ne 1. Bnustnue paznuyabix (akTopoB Ha

CKOpPOCTh XUMHYECKOW peakuuu; Ne 2.

peakiuii MIOHHOTO 0OMEHa; U3yUCHHE
BIIUSHUS Pa3IMYHBIX (PaKTOpPOB Ha
CKOPOCTb PEAaKIIMA U TIOJIOXKEHHUE
XUMHUYECKOTO PAaBHOBECHSI.

CnepgoBarh npaBWiIaM IOJIb30BaHUS
XUMHAYECKON IIOCYA0U 151
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Bnusaue pasnuuHbix (akTOpoB  Ha
IIOJIOXKEHUE XUMHUYECKOTO PaBHOBECHS;
Ne 3. Xnmuueckne peakiuu B pacTBOpax

AJIEKTPOJIUTOB.
* Pacuérnple 3amayn:

d pacuéTel MacChl BEIIECTBA WM
o0beMa Ta3oB 1O  H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce  WIHU
00BEMYy OJIHOTO U3 YYACTBYIOIIHMX B

pEeaKIuu BEIIECTB,;

O BBEIUHMCJIICHUE MAacCCOBOM IIOJH U
MOJIIPHOM KOHIICHTpAIlUM BEILIECTBA B
pacTBope;

a BBIUMCIICHHE Macchl (00Bema,
KOJIMYeCTBa  BEIIECTBA)  MPOJYKTa
pEeaKIuu, €Clii OJHO M3 BEIECTB JaHO
B BHJE pacTBOpa C OMNPEACICHHOU
MacCOBOM  JIOJIEM  PacTBOPEHHOIO
BEILIECTBA

71a00paTOPHBIM 000pyJOBaHUEM.
[IpencraBnsaTh pe3yIbTaThl
XUMHUYECKOTO  JKCIIEpUMEHTA B
dopme 3aIncu ypaBHEHUI
COOTBETCTBYIOILIUX  pEaKLIUH u
JenaTth BBIBOJBI HAa HMX OCHOBE.
[IpoBOoAUTH  BBIUKCIECHHUS: C
UCTIOJIb30BaHUEM TIOHATHUS «MaccoBast
JIOJISl BELIECTBA B PACTBOPEY, a TAKKE
o YpaBHEHUSM XUMHUYECKHUX
peaxkuui, B TOM qHCIIe
TEPMOXUMHUYECKHUE PACUETHI

Wroro no pazneny 39

Paznen 2. Heoprannmueckasi Xumusi
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2.1

Hemetamsl

31

ITonoxxeHue HEMETaJIJIOB

B Ileprnoanyeckoil cucreMe XMMUYECKUX
anementoB  JI.MI.  MeHaeneeBa U
OCOOCHHOCTH CTpPOCHHS HUX aTOMOB.
duznyeckue  CBOMCTBA  HEMETAJJIOB.
AJnoTpornusi HEMETAUIOB (Ha IpuMepe
KHUCJI0poaa, cephl, hocdopa u yrieposa).
Bonopon. Ilonydyenue, ¢usnueckue u
XUMHUYECKHUE CBOWCTBA (peakiuu c
MeTaIaMu u HEMETaJUIaMH,
BOCCTAHOBJICHUE OKCHUJIOB U  COJiel).
I'mapuner. TormBHBIE YJIIEMEHTBI.
l'anorensl. Haxoxnaenwe B TpupOE,
CHOCOOBl  MOJy4YeHUs (QU3NYECKHE U

XUMHUYECKHUE CBOMCTBA.

["anoreHoBOAOPOIBL. Baxueimue
KHCIJIOPOJCOIEpKaILe COEIUHEHMUSI
raJIOr€HOB. JlabopaTopHbie U

MPOMBIIIUICHHBIE ~ CTIOCOOBI  TTOJTYYCHUS
rajioreHoB. [[puMeHeHne TajoreHOB U UX
COEIMHECHUM.

Kucnopon, o3on. JlaGopaTtopubie U
MPOMBIIIUICHHBIE ~ CIIOCOOBI  TTOJTYYCHHS
kuciopoga. Puznyueckne M XUMHYECKUE
CBOIMCTBA KHCIIOpOJa H  O030HA; UX
npumeHeHue. OKCUJIBI ¥ TIEPOKCHUIBI.

PackpeiBath  cMbICH
MOHSATUM (BBIJCIATh UX XapaKTEepPHbIE
MPU3HAKH) U PUMEHSTh 3TH MOHSITUS
IIpM OMMCAHUHU COCTaBa W CTPOECHUS
BEIIIECTB, TSI
OT/ACIBbHBIX (AKTOB U  SBJICHUI.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH B
HW3MCHCHUHU CBOMCTB HEMETAJIOB U MX
COCJIMHEHUN C Y4€TOM CTPOEHHUS HUX
aTOMOB H  TIOJOKCHUS B
[Tepnoanueckoit CHUCTEME
XUMHYECKUX 3JIEMEHTOB . N
MeHneneena.

MA3y4aeMbIX

00BSICHEHUSA

XapakTepu3oBaTh
oo1me XUMHYCCKHUE CBOMCTBa
HEMETAJIOB, ux Ba)KHEHIITNX
COCIMHEHNU, MOATBEpXKAAs 3TO
ONMCAHUE TMPUMEPAMH  YpPaBHECHUI

(omuchIBaTh)

COOTBETCTBYIOIIHX XUMUYECKUAX
pEaKIuu.
CocraBnsTh YpaBHEHUS

OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuii U peakiuii MOHHOTO OOMeHa
U PacCKpblBaTh MX CYIIHOCTb  C
MOMOIUIBIO AJEKTPOHHOrO OajaHca U
VIOHHBIX YPaBHEHUM.
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Cepa. Haxoxxnenne B mpupoje, CIoCOOBI
MOJTyYeHUs, (PU3HYECKUE W XUMHUYECKHUE
cBoiictBa.  CepoBofopona,  CyIb(HUIIBIL.
Oxcunst cepoi(1V) u (VI). Cepnaucras u
CEpHasi KUCJIOThI U X COJIHU.

OCOoOEHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
[Ipumenenue cepbl U €€ COCIUHEHUM.
A30T. Haxoxnenue B mpupojie, crocoObl
MOJTyYeHUs, (PU3HYECKHEe U XUMHUYECKHUE
cBOMCTBA. AMMMaK, HUTpUIbL. OKCHIBI
a3oTa. A30THCTast U a30THaAs KHCJIOTHI U
nx cond. OCOOEHHOCTH CBOMCTB a30THOM

KUCHOTHL. [IpuMeHeHue aszora u ero
COCIMHEHUNU.  ABOTHBIE  yIOOpEHHS.
®ochop. Haxoxnenne B npupoie,
CrocoObl  MONy4YeHus, (Qunyeckue u
XxuMHuueckue cpoiictBa. Dochunbl U
dbochun. Okcusl docdopa,

oprodochopHass KucioTa U €€ CONIH.
Memadgpocgopnas u nupogocgpopras
KUCI0Mmul, docgopucmas u
docghoprosamucmas KUCTIOMUL.
[Ipumenenue dbocdopa u ero
coenunenuii. dochopHbie ymOOpeHMUS.
Yranepon. Haxoxaenune B 1pupoe,
CrocOOBl  MONy4YeHus, (Qu3nyeckue

XapakTepu3oBaTh BIIUSIHUE
HEMETAJUIOB U HMX COCIUHECHHM Ha
KUBBIE  OpPraHU3MblI;  ONUCHIBATH
MPUMEHEHUE B PA3IMIHBIX 00JACTIX
MPaKTUYECKON NEATEeIIbHOCTH
YeJI0BEKA.

[TonTBEpKOaTh  CyLIECTBOBaHUE
TE€HETUYECKOU CBA3U  MEXKIY
HEOPTaHUYECKUMH BELIECTBAMHU C
IIOMOILBIO YpaBHEHUI
COOTBETCTBYIOIIMX  XHMHUYECKUX
peaKuuil.

[TpoBoauTh peaxkiuu,
MOATBEPKIAOIINE KaueCTBEHHbIN
COCTaB  BENIECTB,  paclo3HaBaTh
OTIBITHBIM yTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOJTHBIX
pacTBopax.

Hab6mronate u ONHUCHIBATH
JEMOHCTPALlUOHHBIA  DKCIIEPUMEHT;
CaMOCTOSITEJILHO MJIAaHUPOBATh,
MPOBOAUTH U ONMUCHIBATH XUMUUECKUI
IKCIIEPUMEHT (71a00paTOPHBIE OMBITHI
u MPaKTUYECKUE paboThl);
MPEACTABIATD pE3YyIAbTAThI
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XUMHYecKre cBorcTBa. OKCHUIBI

XUMHUYCCKOI'0 SKCIICPUMCHTA

yriepona(ll) u (IV), yroneHas kuciora u
ee conu. [IpumeHenue yriaepoaa U €ro

COCTMHEHU.

Kpemunit. HaxoxaeHne B IpUPOAE,
CIIOCOOBI  TMOJTy4YeHUs, (U3NUECKHE U
XUMHUYECKUE CBOICTBA. Oxcup
kpemuusi(l1V),  kpemMHHEBas  KHCIIOTAa,

cunuikatbl. [IpyuMeHeHHWe KpEeMHHUS M €ro
coeaqunenuii. CTeKIo,
BUBI CTEKOJI.

Cro IOJY4YCHHC,

3KCHepI/lMeHTaJILHLIe METOAbI

U3y4eHHsl BelleCTB U UX NMpeBpalleH Uil :
O JlemoHCcTparuu:

d 00pa3Iibl HEMETAJIIOB;

d roperune cepnl, ¢ocdopa, xenesa,

Marauss B kuciopone. O JlaGoparopHbie

onbIThl: [ KadecTBeHHbIE pEaKIMH Ha
HEOPTraHWYECKWe  HWOHBI W KaTHOH
BOJIOPO/IA;

d MOJIyYeHHE U COOMpaHNE ra3oB.

O Ipaktuueckue pabOThI:
Ne 4. PemieHne dSKCIEpUMEHTAIBHBIX

B ¢opme  3amucH  ypaBHEHH
COOTBETCTBYIOIIUX PEaKIUil U JeNaTh
BBIBOJIbI HA UX OCHOBE.

CJIG,ZIOBaTI) IMpaBuJiaM ITIOJb30BaHUA

XUMHYECKOU MOCYy01 51
7ab0paTOpHBIM  000PYIOBAHHUEM.
[IpoBOUTE  BBIYHMCIICHUS 1o

YPaBHCHUAM XHUMHUCCKHUX peaK]_II/If/'I.

CaMOoCTOSTENHLHO IUIAaHUPOBATL U
OCYIICCTBIIATD CBOIO
IIO3HABATCIIbHYTO ACATCIBHOCTD,

IIPUHAMATh AaKTUBHOE YydacTHE B
IpynnoBoil y4eOHOU AesTENbHOCTU
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3aga4 no Teme «l'amorenm»; No 5.
Pemienre sKkCriepuMEHTANIBHBIX 3a7ad IO
teme «Cepa U ee COeTMHEHUSD.

Ne 6. Penienue skcniepuMeHTaIbHBIX 33124
nmo TteMe «A3or u dochop U HUX
COCTTUHEHHUSI.

00 PacuéTtHrle 3amaun:

d BBIUHCJICHHE MacChl BEIIECTBA WJIH
o0beMa ra3oB o U3BECTHOMY
KOJIMYECTBY  BEIECTBA, Macce WU
00BEMY OJHOIO H3 YYacTBYIOLIUX B
pEaKiuy BEIIECTB;

d BBIYKCIICHHE  Macchl  (0ObeMma,

KOJMYECTBA  BEIIECTBA)  MPOAYKTOB
pEaklUH, €CIM OJHO U3 BEUIECTB HMEET

MIPUMECH;
d BBIUUCIIEHHE  Macchl  (0OBbeMa,
KOJIMYECTBA BEIICCTBA) MPOyKTa

pEaKIMy, €CIIU OJHO W3 BEUICCTB JaHO B
BUJC  pacTBOpa C  OMNPEICICHHOU

MacCOBOM oJen PacTBOPEHHOIO
BEILIECTBA;
d BBIYMCJIEHWE BBIXOJA MPOAYKTa
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peakunn OT TCOPCTUICCKHU BO3SMOKHOI'O

2.2

Mertansl

23

[lonoxxenne meramoB B llepunonnueckon

CHCTEME XHUMHUYECKUX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHHUSA  DIIEKTPOHHBIX
o0oIoueK aTOMOB METaJIOB.
Pacnpocmpanenue XUMUYECKUX

2/IEMEHMOB-MEeMailos 8 3eMHOl Kope.

PackpblBaTh ~ CMBICT  U3y4aeMbIX
MOHATUH (BBIACIATH UX XapaKTEpHbIE
MIPU3HAKK) U MPUMEHSTh 3TH MOHITHUS
IIpU ONHUCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKUX  BEIIECTB, TUISt
O0OBSACHEHHUSI OTAEIbHBIX (PAKTOB

OO6uue pusznueckue CBOMCTBA METAJUIOB.
[IpumeHeHnue MeTasioB B OBITY, MPUPOJIE
51 TEXHUKE. CnnaBsl METAJIJIOB.
DNEKTPOXUMHUUECKUI PsJl  HANpsHKEHUN
MeTtauioB. OOmme crnocoObl MOTyYeHUs
METaJIIOB: TUAPOMETAILTYPTHS,
MUPOMETAILTYPTHSI, JIEKTPOMETAITYPTH.
[Tonsitue o koppo3uu MeTaisioB. CrocoOb!
3aIIUTHI OT KOPPO3HUH.

OO6miast xapakTepucThka meTawioB |A-
TPYIIIbI ITeproanueckoii CHUCTEMBI
XUMHYECKUX  d3JIeMeHTOB. Harpuii wu
KaIMM:  moiydeHue, (Qusnueckue
XUMHUYECKUE  CBOWCTBA, MNPUMEHEHHUE
MPOCTHIX BEIIECTB M UX COCIAUHECHMUIA.
O6mas xapakrepuctuka MetaioB |IA-
PYNIIbI [Tepunoanueckoit CHUCTEMBI

XUMHUYECKUX DJIEMEHTOB. Margum u

U SIBJICHUM.

OOBsICHATH 0O0IIME 3aKOHOMEPHOCTH
B HU3MEHEHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB M MX COCTUHEHUN C YIETOM
CTPOEHHUS MX aTOMOB U TIOJIOKEHHUS B

ITepronnueckoi CHUCTEME
XUMHUYECKUX DJIEMEHTOB . N
MeHnpeneena.

XapakTepu30oBaTh (onucCHIBaTH)
oO1ne XUMHUYECKHE CBOMCTBa
METaJLIOB, 150:¢ Ba)KHEHUIITNX

COCMHECHUW, MOATBEPXkKIasi  3TO
ONMCAHUE MpUMEPAMHU YpPaBHECHUH
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKUNil; TPUMEHEHUE METAIJIOB B
Pa3TUYHBIX 00JIACTAX TPAKTUYECKOMN
NEATEIBHOCTH 4YEJIOBEKA, a TaKxke
WCMOJIb30BaHUE WX ISl CO3JIaHUs
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dusnyeckue
NpUMEHEHHE

KaJbLU: MOJIyYEHHE, 51

XHMHYECKHE  CBOMCTBA,
MPOCTBIX BEIIECTB M WX COCAMHCHHM.
KectkocTh BOABI HW  CIHOCOOBI €€
YCTpaHCHHS.

ATIOMHHMI: TIONy4YeHUE, (U3NYECKUE H
XUMUYECKAE  CBOWCTBA, TPUMCHCHHE
MIPOCTOr0 BEIIECTBA U €ro COSTUHCHHM.

AM@oTepHbIE CBOMCTBA OKCHJIA U

COBPEMEHHBIX MaTepuaioB U
TexHoJgoruii. ONUCHIBAaTH CIOCOOBI
3aIIUThl  METAUIOB OT KOPPO3HH.
PackpriBath CYIIIHOCTh
OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEJACTBOM COCTABIICHUS
AIEKTPOHHOTO Oayianca ATUX
pEaKIuu.

THIPOKCHIA aJTIOMHHUS,
TUAPOKCOKOMITIIEKCHI amtoMuHus. OO1ras
TOOOYHBIX

XapaKTEPUCTHKA METAJIOB

noarpynn  (b-rpynn) Ilepuoaundeckoii
CUCTEMbI XUMUUYECKUX IJIEMEHTOB.
Ou3MUeCKne M XHUMHUYECKHE CBOMCTBA
XpomMa M ero coeauHeHud. OKcHUOBI U
ruapokcuansl xpoma(ll), (1) u (V).
XpoMatbl U JUXPOMATHI, UX
OKUCJIUTENbHbIE CBOMCTBA. Ilonyuenue u
MPUMEHEHHUE XpOoMa.

dusnyeckne M XHUMUYECKHE CBOMCTBA
MapraHiia U ero coequHeHuil. OCHOBHbBIE
coeaunenus maprauua (1), (1V), (V) u
(VID). ero

[Iepmanranar KaJusl,

[IpoBoauTh
MOJITBEPKAAIOIIINE
CBOICTBa

peakuuy,
XapaKTEpHbIE
U3y4aeMbIX  BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, MPHUCYTCTBYIOIIHE B
BOAHBIX pacTBopax. IlIpoBoauTe
OMKCHIBATH XUMUYECKUN

AKCIIEPUMEHT (J1a0OpaTOPHBIE OMbBITHI

u MPaKTUYECKUE paboThI);
MIPEICTABIISATh pe3yIbTaThI
XUMHYECKOTO  AKCIICPUMEHTA B
dhopme 3aIucu ypaBHEHUI

COOTBETCTBYIOIIMX PEAKIUN U JIeNaTh
BBIBOJIBI HA X OCHOBE.

CrnenoBarh mpaBUjiaM IMOJb30BaHUS
XUMHUYECKOU

MOCY0H1 u
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OKHUCJINTEIbHBIE CBOMCTBA.

DOU3NYECKUE M XUMHYECKHE CBOMCTBA
kKeneza W ero coeauHeHmii. OKCHIBI,
rugpokcuabl u conu sxeneza(ll) u (11).

[lony4yeHne U NMpPUMEHEHUE XKENEe3a U €ro
CILUIABOB.

Mens:  nonyudeHue, (Qu3MUECKHE U
XUMHUYECKUE  CBOMCTBa, MPUMEHECHHUE
IIPOCTOTO BELIECTBA M €r0 COCIUHEHMIA.
[Muuk:  momyuyeHue,  (QuU3MUECKHE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE

7a00paTOpHBIM  00OpYyIOBAaHUEM.

HpOBOI[I/ITL BBIYHMCIICHH S 110

YpaBHEHUSM XUMUYECKUX PEAKITUH.
CaMOCTOSITEIBHO U
OCYIIIECTBIISATh
MMO3HABATEIILHYIO JIESITEJIbHOCTD;
MPUHUMATh AaKTUBHOE ydYacTHE B

IPyNIoBON y4eOHOU AeSTEIHbHOCTU

IUTAHUPOBATH
CBOIO

IPOCTOr0 BEIIECTBA M €r0 COCIUHEHUIL.
AmMdoTepHbie OKCHJIA
TMIPOKCHJA LIUHKA, TUAPOKCOKOMILIEKCHI

CBOMCTBa u
[AHKA.

JKcNepUMEHTATIbLHbIE METOIbI
U3yUYeHHUS BelleCTB U UX NMpeBpPallleHHIi:

O JlemoHcTparuu:

0 xomtexmus «MeTaiiel ¥ criaBeDy; [
B3aHMMO/ICHCTBHUE IIET0YHBIX u
IIEJI0YHO3EMEIIbHBIX METAJIJIOB C BOJIOM

(BO3MOKHO HCIIOJIb30BaHUE

BHUJICOMATEPUAJIOB).

d JlabopaTopHbie OTIBITHI: d
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BBaHMOHCﬁCTBHC mMCJIOYHBIX u
mMCJI0YHO3CMCIBHBIX MCTAJIJIOB C BOI[Oﬁ

(BO3MOXHO UCTIOJIb30BaHNE
BHJICOMATEPHUAIIOB);
d B3aMMOJICHCTBUE THIPOKCHUIIOB

AIIOMUHHUA W IHHKa C pacCcTBOpaMHu

KHCJIOT U IISJIOUCH;

O Ka4CCTBCHHBIC pPCaKkInu Ha

KaTroHbl MeTaiutoB. [ IlpakTudeckue
paboOTHI:

Ne 7. Pemenne »sKCHEpUMEHTAIBHBIX
3amay o Teme «MeTaluiel TJIaBHBIX
MOATPYIIIT;
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Ne 8. Penienue skcriepuMeHTaIbHBIX 3a/1a4
10 TEME «Mertamibl 10OOYHBIX
MOATPYIIID.

O PacuétHrble 3a1auu:

a BBIUHUCIICHHE  Macchl  (0O0BeMa,
KOJIMYECTBA  BELIECTBA) MIPOYKTa
pEaKIMH, €CJIM OJJTHO U3 BELIECTB IAHO B
BUJIE  pacTBOpa C  OMNpPEACIICHHON
MacCOBOM () (S)7 PacTBOPEHHOTO
BEILECTBA, WU UMEET IIPUMECH;

d BBIYHCIICHHE Macchl  (00beMa,
KOJIM4eCTBa BEIIECTBA) MPOIyKTa
pEaKIMM, €CJIU OJTHO U3 BEIECTB JIaHO B
BUJIE  pacTBOpa C  ONpPEACIICHHOMN

MacCOBOH hI(ON (% pPacTBOPEHHOTO
BEIIIECTBA;
a BBIUHCIICHUE BBIXOJA MPOAYKTA

pPCaKIn OT TCOPECTUICCKU BO3MOKHOI'O

Hroro no paszneny

54

Pa3znea 3. Xumud v :Ku3Hb
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3.1

Metonsl MO3HAHUS
B XUMHUHU. XHUMHUI U
JKU3Hb

Ponb xuMuu B o6ecrieueHuu yCTOHYHBOTO
pa3Butua 4enoBeuectBa. [lomstue o
Hay4HBIX METOJax NTO3HAHUSA u
METONOJIOTUM HAYYHOI'O HCCIICIOBAHHUS.
Hayynpie =~ npuHOMOBI ~ OpraHU3aLAH
XUMHYECKOTO ITPOU3BOJICTBA.

HpOMBIHIJ]eHHI)Ie CITOCOOBI IMOJIyUCHUA

PackpbiBaTh pojib XMMHHU B PEIICHUU
HHEPreTUYECKHUX, CBIPHEBBIX I/I
HKOJIOTUIECKUX npodaem
YeJI0BEYEeCTBA, OMUCHIBATH OCHOBHBIC
HANpaBJICHUS PA3BUTHS XUMHUYECKOU
HAYK{ U TEXHOJIOTHUH.

[IpuMeHnaATh npaBuia 6€30MacHOTO

BOKHEHIIMX BeEIIECTB (Ha MpUMEpe
IIPOM3BOJICTBA aMMHAKa, CEepHOM
KHUCIIOTBI, MeTaHona). [IpombliiieHHbIE
CIOCOOBI  TOJYyYEHUS  METALIOB U
CIUIaBOB.  XHMHYECKOE  3arpsi3HECHUE
OKpY’KaIOUIEN CPeIbl U €ro MOCJIEICTBUSI.
Ilpobrema nepepabomxu omxo008 u
nobounvlx npooykmos. Ponb xumMun B
oOecrieyeHuun AHEPTreTUYECKOU
oeszonacHoctu.  [lpunyunvr  «3enenoi
XUMUUY.

XumMusg HU  300pOBbE  YEJIOBEKA.
JlexapcTBenHbie cpeacTa. IlpaBuiia
UCIIOJIb30BaHUSA JIEKapCTBEHHBIX
npemnapatoB. Poib XUMHUM B pa3BUTUH
MEIUIIVHBI.

Xumusg numy. OCHOBHBIE KOMIIOHEHTBI
muiy. [Iumessie nod6aBku. Poinbs XuMun B

oOpareHus v BEILICCTBAMU,
HCIIOJB3YEMBIMU B  TIOBCEJHEBHOM
KU3HU, a TaKXe MpaBuiia
0e30macHOT0 IIOBEACHHUSI B IEIIX
coepexeHus 3/I0POBbSI u
OKPYKAIOIIEW MPUPOJHOU  CPEIBL;
MMOHMMATh OMACHOCTh BO3AECHCTBUS HA
KUBBIC OPraHU3MBbI OIMpPEIETIECHHBIX
BeliecTB, cMbica Tmokazarens [IJIK,
MOSICHATh HAa TPUMEpPax CIOCOObI
YMEHBIICHUSI W TMPEIOTBPAIIEHUS UX
BPEIHOTO BO3JICVICTBUS.
AHaM3upoBaTh u KPUTHYECKHU
OIICHUBATh MH(OPMAIHIO, CBSI3AHHYIO
C XMMHUYECKHMMHU TMpolleccaMd U HX
BIIMSTHUEM Ha COCTOSIHUE
OKPYKArOIIEU CPEBI.

Hcnone3oBarth IMOJIYYCHHEBIC 3HAHUA U
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oOecreyeHnn TMHIEBON  0e30MacHOCTH.
Kocmernueckue U napgromepHble
cpeactBa. bertoBas xumusa.  [IpaBuna
0€30MacHOr0 MCIOJIb30BAaHUs MPENapaToB
OBITOBOM XMMHUHU B IIOBCEIHEBHOM KU3HHU.
Xumusi B CTPOMTENbCTBE. Baxuenmmue
CTPOUTENbHBIE ~ MaTepuaibl  (LIEMEHT,
oetoH). [IpoM3BOJACTBO  CTPOUTEIBHBIX
MaTepraJIoB.

MIPEICTABIICHUS 0 chepax
JEeSTENBHOCTHU, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSAMHU, Kak
OCHOBY IJIi OpPUEHTallMl B BBIOOpE
cBoel Oyaymiei mnpodeccuoHanbHOM

JESITeIIbHOCTH. Hcnonws3oBaTh
CHUCTEMHBIC XHMHUYECCKHUE 3HAHUS IS
OOBSICHEHUSI U  MPOTHO3UPOBAHUS
SIBIICHUH,
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XUAMUS B CEJILCKOM XO3AUCTBE.
Opranuueckue u MUHEPAJIbHBIC

yao0OpeHus.
Heopraamueckue MaTepuaibl

(KOHCTPYKIIMOHHBIE MaTepualbl, KpPacKH,

CTEKJIO, KepamuKa). Marepuasl
aneKTpoHuKH. HanoTexHomornm

JJIA

MMEIOIINX €CTEeCTBEHHOHAYYHYIO
IPUPOTY, MIPOTHO3UPOBATH,
aHalM3UpOBaTh U OLICHUBATH c
MMO3UINH YKOJOTHUECKOU

0€30MacHOCTH MOCICACTBUS OBITOBOM
¥ TPOU3BOJCTBEHHON [EATEITHLHOCTH
YeJI0BEKa, CBSI3aHHOM c
nepepaboTKoM BEIIICCTB;
WCIIOJIb30BaTh IMOJYyYCHHBIC 3HAHUS
JUTSl TIPUHSATHAS TPAMOTHBIX PEIICHHMA
po0JIeM B CHUTYyaIMsIX, CBI3aHHBIX C
XAMUEH.

[IpuanMathe ydacTue B OOCYXICHUU
npoOJieM XUMHUYECKOU u
AKOJIOTHYECKOM HaIpaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO ITO3HIIHIO
o npoOieme u npeaiarathb
BO3MOYKHBIC IyTH €€ pereHus

HToro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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