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IMosicHuTeILHAA 3aNIMCKA
®denepanbHBIA TOCYIAPCTBEHHBINH 00pa30BaTENbHBIN CTaHIAApT OOIIero o0pa3oBaHUs, a TAKKE OCHOBHBIC
ujeu u nonoxenus [IporpaMMel pa3Butus U (HOPMUPOBAHHS YHUBEPCAIBHBIX YUCOHBIX JICHCTBUI JJIsi CPEIHETO
(monmHoro) 00I1Iero 00pa30BaHuUs COCTABIISIFOT OCHOBY IpeyiaraeMoi pabodeii mporpamMmel.
Ota mporpaMMa JIOrMYeCKH MPOAOIKAET MPOrpaMMBbI JJIsl HAYaJIbHOTO OOIIEro W OCHOBHOTO OOIIETO
06pa30BaHI/ISI B O6HaCTI/I Pa3BUTHA BCEX OCHOBHBLIX BHUJ0B ACATCIBHOCTH O6y‘-IaCMI)IX, MMpEACTAaBJICHHBIX B HUX.
Ona cocraBieHa C Y4€TOM OCOOEHHOCTEH, KOTOphie OOYCIIOBJICHBI, B IIEPBYIO Ouepelb, NPEAMETHBIM
COACPIKaHNUEM U IICUXOJIOT'MYCCKUMHU BO3PACTHBIMHU OCO6CHHOCTHMI/I O6y‘-IaCMI>IX.
[lo3HaBaTenbHast ASITEIBHOCTD P U3YYEHUH Kypca XUMUHU Ha 0a30BOM YPOBHE UTPaeT BEAYIIYIO POib
B pa3BUTHUM OCHOBHBIX BHJIOB YYECOHOH JCATEILHOCTH CTapIICKJIACCHUKOB: BIIAJCTh METOJAMU HAy4YHOTO
MMO3HaHUA, IIOJIHO W TOYHO BbIpaXXaTb CBOM MbICIIH, XapaKTCpU30BaTh, O6T)$ICH$ITB, KJ'IaCCI/I(bI/IHI/IpOBaTB
XHUMUAYECKHEe OOBEKTHI, paboTarh B TpyIIe, apryMEHTHPOBATh CBOIO TOYKY 3PEHHsI, HAXOAWUTH, UCIOIB30BaThH
pa3uYHbIe UCTOYHUKN UH(OPMAIIMY U MIPEICTABIISATh B YCTHON M MUCBMEHHOM pedr pe3yJbTaThl e€ aHasu3a.
OnHa w3 3a7a4 OOyuyeHHMsS B CpEIHEHW IIKOJIE — ONpEAEICHUE IaJIbHEHIeld 00pa30BaTebHOM
TPAEKTOPUU U OTBETCTBEHHOIO BHIOOPA JKM3HEHHOIO U MpodeccHoHabHOro MyTH. JIJis peleHus 3ToH 3a1auu
CTapIICKIACCHUKU IIPpU HU3YYCHUU XUMHUU OOJDKHBI HCIIOJIB30BaATh HpI/IO6peTéHHBII\/'I Ha ypOKaxX XHMMHHU OIIBIT
JeTeIbHOCTU B MPOeCCHOHANBHOM cepe u mo00H KU3HEHHOW CUTYaIlu.
CorntacHo 00pa30BaTe/ibHOMY CTaHIAPTY, [JIABHBIC Uell CPEOHE20 00uezo 00pa3oeanus COCTONT:

1) B mpuoOpereHWH 3HAHWH, YMEHHH M CIIOCOOOB JEATEIBHOCTH, CIIOCOOCTBYIOIINX (HOPMUPOBAHHIO
LENTOCTHOTO MPECTABICHUS O MHPE;

2) B Pa3BUTHH OIbITA PA3HOOOPA3HOM JIEATEILHOCTH, CAMOIIO3HAHHUS U CAMOOITPE/ICIICHHS;

3) B OCO3HaHHOM BbIOOpE HHIMBHIYaJbHONH 00pa30BaTENbHONW TPACKTOPUH U  MPOQECCHOHATBHON
JESITEIBHOCTH.
Bonpiioid Bkiaj B JOCTHKEHHE JTUX IENEH cpemHero obIiero oOpa3oBaHUs BHOCUT U3YHeHUE XUMUU,

KOTOpOE TIPU3BAHO 0Hecneuuns.

1) dopmupoBaHUE €CTECTBEHHO-HAYYHON KAPTHHBI MHUpA, B KOTOPOH CHCTEMa XMMHYECKHX 3HAHH SBIISCTCS
€€ BA)KHEUILIMM KOMIIOHEHTOM;

2) pa3BHUTHE MHTE/UICKTYaJbHOrO M HPABCTBEHHOTO MOTEHIIMANA CTAPIICKIACCHUKOB, (POPMHUPOBAHUE y HHX
SKOJIOTHYECKU TPAMOTHOTO B YueOHOH U MpoeCCHOHATbHON ESITENEHOCTH, a TAKXKE B OBITY;

3) oco3HaHWE Yy CTApIICKIACCHMKOB HEOOXOAMMOCTH B Pa3BUTHH XUMHH U XHMHYECKOW MPOMBIILICHHOCTH,
KaK TPOW3BOIUTENFHON CHITBI OOIIECTBa,;

4) moHUMaHHe HEOOXOAMMOCTH 0E30IMacHOro OOpaleHUs C BEIIECTBAMH U MaTepUaaMH, HCIIONb3yeMbIMH B
podeCCHOHAIBEHOMN 1 TTOBCETHEBHOM KU3HH.

Llenamu uszyuenus xumuu 6 cpeoHeil uwiKkone A1AI0Mcs.

1) BuIeHME U IOHUMAaHHE 3HAYMMOCTH XUMUYECKUX 3HAHHUM IS KQJKIOTO YWiICHa COLMyMa; YMEHHE OLCHHBATh
pasnuuHble (GaxKTbl M SBICHUS, CBS3aHHBIE C XUMUYECKUMH OObEKTaMH M HpOLECCAMH Ha OCHOBE
OOBEKTHBHBIX KPHUTEPUEB M OIpPEAEIEHHOW CHCTEeMBbl LEHHOCTEeH, (opMynupoBaTb U 0OOCHOBBHIBATH
COOCTBEHHOE MHEHHE U YOeXKIICHHE,;

2) TOHMMaHHE pOTM XHMHH B COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa M HCHOIb30BaHHE
XMUMHAYECKUX 3HAHMH 1711 OOBSCHEHUS OOBEKTOB M MPOLECCOB OKPYKAIOIIEH IeHCTBUTEIBHOCTH —
NPUPOAHOM, COLUAIBHOM, KYJIBTYPHOU, TEXHUYECKOU Cpembl;

3) dopmupoBaHHE y CTAPIICKIACCHUKOB ITPU M3yYEHUH XHMHUH OIbITA TIO3HAHUS U CAMOIO3HAHHMS C TOMOLIBIO
KJTIFOUEBBIX KOMITETEHTHOCTEH (KJIFOYEBBIX HABBIKOB), KOTOPbIE HMEIOT YHHMBEpPCAIbHOE 3HAYCHHE JUIS
pa3IMYHBIX BUAOB JACITEIBHOCTH, — IIOMCKAa, aHanmu3a W o0paboTku HH(MOPMALMHM, H3TOTOBICHHE
HH(OPMALIMOHHOTO MPOAYKTa M €ro Npe3eHTaluH, NPUHITUS PELICHUH, , KOMMYHUKAaTHBHBIX HaBBIKOB,
Oe3zomacHoro oOpamieHusi C BEIIECTBAMHU, MaTepHalaMHd M HPOLECCaMH B IOBCEIHEBHOM XH3HH W
npodeccuoHaIbHON N TEbHOCTH.

MeTtoau4eckne 0COOEHHOCTH Kypca

Conep:kaHue Kypca peanusyercst u3 pacuéra | 4 B Hezenmo. TOT JUMHUT BPEMEHH U 00yCIaBIMBAET PAJ
METOANYECKUX 0COOEHHOCTEH Kypca.

Uzyuenne xumum Ha 0a30BOM YpOBHE alpHOpH HE TOTOBUT CTaplIEKIaccCHUKOB K caade EI'D mo
xuMuH. [103TOMy B IOCTpOEHUH Kypca HCIIOIb30BAH AHMPONOUEHMPUUECKUil R00X00, TPy KOTOPOM 0OydeHue
OpeAMeTy MPOMCXOAUT HA OCHOBE Yy4y€ra WX MHTEPECOB, CKJIOHHOCTEH M OCOOEHHOCTEH, BMECTO
XeMUOUEHMPUYECKO20 nO0X00d, TIPU KOTOPOM O0YYE€HHE XMMHUHU CTPOUTCS Ha OCHOBE IPHHLIMIIOB U METO/IOB
MO3HAHUS CaMOW XUMHHU.
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Huzkass MoTuBamust wu3y4eHUS XUMHUU OONBIIMHCTBOM  yYallUXCsl TYMaHHUTapHBIX, (U3HKO-
MaTeMaTHYECKHX KJACCOB M IIKOJ oOycioBieHa €€ cTaTycoM Kak Hempo(wibHOW AucHMIUIMHBEL. [losTomy c
LIENIbIO TIOBBIIIEHUS! MHTEpeca K XMMHUHU y TaKUX CTapLIEKIACCHUKOB MPEIYCMOTPEHO YCHIIEHHE MPUKIIATHOIO
Xapakmepa cOJepKaHusl U IO3HABATEIbHON NEATEIbHOCTH NPU 00YyYeHUHU AaHHOTO Kypca, T. €. CBSA3U XHUMHUU C
MOBCEIHEBHOM JKM3HBIO YelloBeKa. Tak, B Kypce OpraHHYecKOH XWMHHM Ha 0a30BOM ypOBHE Npeasaraercs
usyuenne pasnena «OpraHudeckas XUMHsI U OOLIECTBO», KOTOPBIA 3HAKOMUT CTapUICKIACCHUKOB C OCHOBaMH
OMOTEXHOJIOTHH U XUMUH TOIMMEPOB. A B Kypce o0Iel XUMHUH B pasjienie « XUMHS U COBPEMEHHOE OOIIECTBOY
paccMaTpuBaeTcsi TemMa «XHMHYEeCKas TpPaMOTHOCTh, KaK KOMIIOHEHT OOIIeH KyJbTyphl 4YeloBeKay,
(dbopMupyercs yBaKeHHE K MHCTPYKLHUSM I10 3KCIUTyaTalldd OBITOBBIX MPHOOPOB M IpENapaToB, a C IEIbIO
MIPaBIWJIBHOTO YXO/a 32 TPUKOTAXKHBIMH U3JETUSAMH (YUCTKON, CTUPKOM, CYIIIKOH, YTIOXKKOHN), — YMEHHE YUTaTh
WX 3TUKETKH.

VY4eOHbIN MaTepHuall Kypca XMMHUH Ha 0a30BOM YPOBHE M3JIOKEH HE B CYXOM JIUIAKTHUECKOM (opmare,
a ghopmame cobecedoeanusa ¢ o0ydaOMUMCS HA OCHOBE pealii3allié MEKIPEAMETHBIX CBSI3eH C MHUPOBOU
XYJO’)KECTBEHHOH KYJIbTYPOH, IUTEPATYPOU, JIUTEPATYPOU, HCTOPHEN.

YcuneHrne ryMaHUTapH3alud B 00yUYeHHH XHMHUH B Kilaccax MPOBOAUTCS C IOMOIIBIO METOA0B, IPUEMOB U
CPEICTB, MPUMEHSAEMBIX TMPH W3YYEHWH TYMaHUTApPHBIX AMCUMIUIMH. Hampumep, xopommii pesynpTaT amis
XUMHH JAET NCIOIB30BaHNE XMMUYECKOI0 MaTepraia Ha COOTBETCTBYIOIIEM SI3bIKE YUAIIUMUCS IIIKOJL.

Emgé 6ompmuit apdexr Oymer AOCTHTHYT, ecau K MOm0opy XMMHUYECKOro MaTephaia Ha WHOCTPAaHHOM
A3BIKE TPHUBJIEKAIOTCS M CaMHU ydYallhecs, KOTOPBIE HAaXOAAT M MPENCTABISIOT MHGPOPMAIMIO O Pa3BUTHUU
XUMHYECKOW HAYKH W MPOMBINUIEHHOCTH B CTPaHaX M3yYaeMOro SI3bIKa U O POJH yYEHBIX-XUMHUKOB 3THX CTPaH
MpH TIOATOTOBKE COOOIIEHWH M TMPE3eHTAlWW IO 3afaHuaM pyopuku «lVcmoip3yiTe JONOTHHUTEIHHYIO
WHGOPMAITUIO W BBIpa3HTE MHEHWE». B CBOI0 oyepeab, 3TO TO3BONSET Pa3BUBATh MX WHPOPMAIMOHHO-
KOMMYHHUKAaTHBHYIO KOMITETEHTHOCTb.

B xmaccax Tembl, cBsi3aHHbIE ¢ (DU3MKOW, M3Y4alOTCS HA OCHOBE aKTHBHBIX (opm (Oecen, AUCIYTOB,
YPOKOB-KOH()EPEHIIUI), YTO MO3BOJSIET 3HAUUTENBHO YBEIUYUTH JONIO CAMOCTOSTEIBHONW pabOThl ydyalluxcs.
Tak, HarpuMep, paccMaTpuBaeTca y4e€OHbIM MaTepual 110 CTPOSHUIO aTOMa M BEILECTBA, HEKOTOPHIM acleKTaM
(hu3mdecKoll M KOJUTOMIHONW XMMHH, Ta30BBIM 3aKOoHaM. TakoW WHTErpaTUBHBIN IMOAXO0] K O0YUEHUIO XMMHUHU Ha
0a30BOM ypOBHE H ITO3BOJISIET (POPMHUPOBATH LETOCTHYIO €CTECTBEHHO-HAYYHYIO KaPTHHY MHUpA.

Xumuueckuil IKCnepumMenm u pacuémuple 3a0auu no Gopmynam u ypasHeHuam B Kypce 0a30BOro
YPOBHS U3-3a HEOOJIBILIOr0 JIMMUTA BPEMEHH HCIIOIb3YIOTCS HECKOJIbKO MHAuUe, YEM B OCHOBHOM IIKOJIE U IPH
N3y4YeHHU XUMHHM Ha yriIyOlnEHHOM ypOBHE.

VYBenuueH YAENbHBIM BeC JIEMOHCTPALIMOHHOI'O JKCIEPUMEHTa U YMEHbUIEH — J1abopaTOpHOIo
ydgeHndeckoro. IToaToMy pekOMeHAyeM IIpH BBIIOIHEHUH JEMOHCTPAlMOHHOTO 3JKCIEPUMEHTA IIUPOKO
MIPUBJICKATh yYaIllUXCsl B KAa4eCTBE aCCHUCTEHTOB yduTensd. Kpome 3TOro, ¢ menbi0 3KOHOMHHM BPEMEHH H
YCUJIGHHS HaIJIAOHOCTM HA YPOKAaX XUMHMM Ipeylaraercss HCIOIb30BaHME BHUICOPPArMEHTOB H
BHJICOMATEPUANIOB, a TAaKXe KOJUIEKIHMH, MOATOTOBICHHBIX K KaXIOMY YPOKY XHMHH Ha OCHOBE PHCYHKOB-
KOJITakel U3 yaeOHUKOB.

Uro0bl peasin3oBaTh B3aUMOCBS3b KAaUECTBEHHOH M KOJMYECTBEHHON CTOPOH H3YyYaeMbIX XHMHUYECKHX
00BEKTOB, — BEIIECTB U PEAKLUi, — pacu€THele 3aAa4yd 1Mo (OpMyJaM M ypaBHEHUSIM, HEOOXOOUMO TaKkKe
YBEIUYUTHh YIENbHBI BEC CaMOCTOSATENbHOW paboThl ywammxcs. C 93TOH Ienpl0 pacyE€THBIE 3a]add,
NpUBEACHHBIE B KOHIE Ka)KAOro mnaparpaga y4eOHHKOB, OLEHHBAIOTCSI M KOMMEHTHPYIOTCSl YYMTENIEM Ha
HOPOTSHKEHUU 3—5 MUHYT B Ha4alle KayKIoro ypoka.

Packpeimue ceasu usyuaemozo mamepuana c 0yoyuwieii RpoeccuoHanbHOol OeamenbHOCHbIO
6bINYCKHUKA CPEOHell WK1l CNOCOOCMEYem YCUNEHUI0 MOMUBAUUN YUAUUXCA K U3YUEHUIO HenpOPUAbHOU
oucyunaunbsl. IT0 MOXET OBITh JOCTUTHYTO 4e€pe3 BBINOJIHEHHE CTapLICKIACCHUKAMH 3aJaHui ¢ oOmiei
TeMaTHKON «IloAroToBETE COOOIIEHHE O TOM, KaK CBSA3aHBI CBEACHHUS KOHKPETHOW TEMbI C BHIOPAaHHOM BaMH
BY3om ninum ¢ O6ynymeit npodeccnoHaIbHON AeITENTbHOCTHION.

Bonpmryro ponbk B MHTErpalMy 3HAHWM CTApUIEKIACCHUKOB MO XMMHUHU M APYTHUM IMPEIMETaM UIpParoT
dunocopckue kamezopuu u 3aKOHbI, HANPUMEP, 3aKOHBI IEPEXOJa KOJIWYECTBEHHBIX OTHOIIEHUH B
Ka4yeCTBEHHbIE, eIMHCTBA U OOPHOBI MPOTUBOIMOIOKHOCTEH MITM KATErOpHsl «OTHOCUTEIHHOCTH UCTUHBD). Tak, B
XOZIE TUCKYCCUM O CYTH MEPHOAMYECKOro 3aKOHa ydallliecsl IPUXOJAT K BBIBOLY O NMPUYHHHO-CIEICTBEHHOU
CBSI3M M3MEHEHHUI CBOICTB 3JIEMEHTOB M 00pa3yeMbIX MMH BEIIECTB OT 3apsAJOB W3 aTOMHBIX SAEpP WK O
JIBOMCTBEHHOM IIOJIOKEHHWM BOXOpOJa B mepuoanueckoi cucreme. [lpu paccMorpeHun Kinaccupukanuu
XMUMHAYECKUX BJIEMEHTOB M 00pa3syeMbIX MMH IPOCTHIX BEIIECTB (METaUIbl M HEMETAJUIbl) M COCOMHEHHH
(OKCHIBI U THIPOKCH]IBI) HA OCHOBE OTHOCHTEIFHOCTH MCTHHHOCTH O0YYalOIIMecss OCO3HAaHHO PACCMaTPHBAIOT
0a30BbIC MOHATHS Kypca: CTPOGHHE aTOMa M BHJIbl XMMHUYECKUX CBSI3€H, THUIIBI KPUCTAJUIMYECKUX PEIIETOK U
(u3nvecKre CBONCTBA BEIIECTB, aM()OTEPHOCTD.
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OnuH Yac B HeEACTIO, OTBEASHHBIM Ha H3ydeHHE Kypca, MPEAnojaracT MIMPOKOEe HCIOIb30BAHNE
JIeKYUOHHO-CEMUHAPCKOU hOpMbl NPOGEOeHUA YueOHbIX 3aHAmMUI. DTO TO3BOJSET CTApLICKIACCHUKAM HE
TOJBKO 3((HEKTHBHO YCBAWBATh COMEPKAHUE Kypca, HO U TOTOBUT MX K MPOJODKEHUIO 0Opa30BaHus B BhICIIICH
IIKOJIE, T/Ie Takas (hopma mpeodaacr.

O0mas xapakTepucTHKA Kypca

OcobeHHOCTH CcofepiKaHUsl U METOIMYECKOr0 MOCTPOeHHs Kypca chopmupoBanbl Ha ocHoBe OI'OC
COO.

1. COIlep)KaHI/IC KypcCa BBICTPOCHO JIOTUYHO U JOCTYIMHO B COOTBECTCTBUU C CUCTEMHO-ACATCIbHOCTHBIM
MTOJIXOJIOM Ha OCHOBE UEpapXuH YUeOHBIX MPodiieM

2. B 10-om kiacce CTapIICKIACCHHKH 3HAKOMSTCS C OOraThiM MHPOM OPTraHMYECKHX BEIISCTB Ha
OCHOBE pealn3alliil WJeW B3aMMOCBS3H XHMHYECKOTO CTPOEHHUS 3THUX BEIIECTB C WX CBOWCTBAMHU U
MIPUMCEHCHUEM

3. Conepxanue Kypca obmeid xumuu B 11-oM Kiacce cmocoOCTByeT (OPMHUPOBAHUIO EIUHOM
XUMHYECKOW KapTHMHBI MHpPa Yy BBIMIYCKHHUKOB CpenHEl IIKOIbl MyTEM pacCMOTPEHMsI OOIMUX s
HEOPraHWYECKOW U OpraHU4YeCKON XMMUH IIOHSTHHA, 3AKOHOB M TEOPHH.

4. UzydyeHnune Kypca MPOBOIUTCS HA OCHOBE COYETAHWSI TEOPHU W MPAKTUKUA MPOOIEMHOr0 O0yYeHHS U
moaayn Mar€pualia B JIOTUKE HAYUYHOI'O ITO3HAHUA.

5. TeOpeTI/I‘IeCKI/Ie IMOJIOKEHUA KypCa HIMPOKO IMOAKPCINICHBI JAEMOHCTPAIIMOHHBIMU XHUMHWYCCKUMU
OKCIICPUMEHTaMHU, Ha60paT0pHBIMI/I OIlbITaMH U IPAaKTUYCCKUMU pa6OTaMI/I.

6. Peanmzyercs mHTErpanus copep)aHus Kypca ¢ peqMeTaMi He TOIBKO €CTeCTBEHHO-HAY4YHOTr0, HO U
T'YMaHHTAPHOTO ITUKIIOB.

7. ,ZIOCTI/I)KCHI/IIO MPEAMETHBIX, METANIPEAMETHBIX U JIMYHOCTHBIC PE3YJIILTAaTOB CHOCOGCTByeT CHucrema
3amaHuii B ¢opmare pedUieKCMH: MPOBEPHTE CBOH 3HAHUS, NPUMEHHUTE CBOM 3HAHUS, HUCIOIB3YHTE
JOTIOTHUTEIbHYIO HH()OPMAIIUIO B BBIPA3UTE MHEHHE.

8. PackpwiBaeTcsi poib POCCHUCKHX YYEHBIX B CTAHOBJICHHH MHPOBOM XUMHUYECKOW HAYKH, UYTO
CHoco0CTBYET BOCIIUTAHUIO TATPHOTH3MA M HAITMOHAJIBHON caMOMAEHTH(UKAITIH.

9. Kypc peanusyer cBsizb Y4eOHON JUCIHILIMHBI C XU3HBIO, YTO CIIOCOOCTBYET YCHIICHUIO MOTHUBAIIMH
yUalnuXcs K U3yYCHUIO HEMPOQHILHOW XUMHH 4Yepe3 PacKphITHE CBS3M HM3ydaeMOro Marepuana ¢ Oymymien
00pa3oBaTebHON TPaeKTopreH 1 MPoheCCHOHATBLHON AEITEIbHOCTH.

10. B kypce npencTaBiieHbl COBpEMEHHBIC HAITPABIICHUS PA3BUTHS XUMAYECKONH HAYKW U TEXHOIOTHH.

11. B Kypce Hanuiu oTpaK€HUE OCHOBHBIE CONEPKATEIbHbIE TUHUU:

e «Beuiecmeo» — 3HaHMA O COCTaBE, CTPOCHUH, CBOMCTBAX ((PU3NYECKHX, XUMHUYECKUX M OUOIOrMYECKHUX),
HaxXOXKICHWW B TIPUPOJIE U TOTyYEeHUH BAXKHEHIIINX XUMHUYECKUX BEIIECTB;

o  «Xumuueckaa peaxyua» — 3HAHUSA O TPOIeEccax, B KOTOPHIX MPOSBILIIOTCS XUMHUYECKHE CBOHCTBA
BEIIIECTB, YCIOBHIX UX MPOTEKAHMS U COCO0aX YIpaBIeHUs MU,

o «llpumenenue eewecme» — 3HAHWUS B3aUMOCBSI3M CBOWCTB XHMMHYECKHMX BEIIECTB, HambOoee
HCIIONB3yEMBIX B OBITY, TPOMBITIIIEHHOCTH, CEITbCKOM XO3SICTBE, 3[JpaBOOXPAaHEHUH U Ha TPAHCIIOPTE;

o  «A3bIK Xumuu» — cuUcTeMa 3HAHUU O BAXKHEHIIMX MNOHATUSIX XUMHUM U XMMHYECKOM HOMEHKIAType

Heopranmuecknx u opranmdeckux BemiecTB (MIOITAK w TpuBmanmpHOI); BIafieHHE XUMHYECKON
CUMBOJIMKOM M €€ OTpaKeHHEM Ha NHUCbME, —XUMHYECKMMHU 3HAaKaMu (CHUMBOJaMH), (GOpPMyIbl U
YpaBHEHHS, a TaKKe MpaBuiia epeBoaa HHPOpMALMY C POAHOTO SI3bIKA Ha S3bIK XMMHUHU M 00PaTHO.

MecTo npeamera B yueOHOM ILIaHe

Kypc =xumumm B cpemHedr mkone mnpexycmarpuBaercsi DenepanbHbIM — roCyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM KaK COCTaBHasg 4dacTb HpeaMeTHoH obnactu «EcTecTBeHHO-HaydHBIE
MPEAMETBD».

Xumusl BKJIIOUEHA B paszen 0a3ucHOro yueOHOro miaHa cpegHei mkomnsl «Conepskanue, Gpopmupyemoe
YYaCTHUKaMH 00pa30BaTEIbHOrO IMpoLEecca», MO3TOMY OOydarolMecss MOTYT BbIOpaTh XMMHIO Ha 0a30BOM
YPOBHE HJIH K€, B KQUeCTBE aJIbTEPHATHUBbI BEIOpAaTh MHTErPUPOBAaHHBIN Kypc «EcTecTBO3HAHME.

B 06a3ucHoM ydueOHOM IulaHe 00IIE00pa30BaTENbHBIX OpPTaHU3alMK M3yuYeHHE XUMHH MPOBOAUTCA U3
pacuéra 1 yac B Hememro (68 4acoB 3a JBa rofa 0Oy4eHHs), B COOTBETCTBUU C KOTOPHIM M pa3paboTaHa JaHHas
paboyast mporpamMma 1o XMMHUH JUIs CPpeIHEro ooiero o0pa3oBaHus Ha 6a30BOM YPOBHE.

JInuHOCTHBIE, MeTallpeIMeTHBIE U NPeAMETHbIE Pe3yJbTAThl 0CBOCHHUSI Kypca

OOydeHue XMMHUM B CpelHEl MIKoje Ha 0a30BOM YPOBHE IO JAAHHOMY KYpCY CIIOCOOCTBYET AOCTHKEHHUIO
00y4aroMUMHCS CIEAYIOIUX IUYHOCHHbBIX PE3YIbIMAMOos.
1) d4yBCcTBa TOPOOCTH 32 POCCHHCKYI0 XUMHYECKYIH0 HayKy M OCO3HAaHHUE POCCHICKOH TpakIaHCKOU
UJGHTUYHOCTU — 6 YEeHHOCMHO-0PUEeHMAYUOHHOU cepe;,
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0CO3HaBaTh HEOOXOAUMOCTh CBOEW MO3HABATENILHON AEATENLHOCTH U YMEHHE YIPABIAThH €0, TOTOBHOCTh U
CIOCOOHOCTh K CamM0O00Opa30BaHWIO HA MPOTSDKEHWH BCEH JKW3HHU; MOHMMAaHHE Ba)KHOCTH HEMPEPBIBHOTO
oOpazoBaHusi Kak (pakropy ycmemHod mnpodeccHOHaIbHOH M OOIIECTBEHHOW IESITEIbHOCTH; — 8
nosuaeamenvHol (KOTHUTUBHOM, MHTEIUICKTyalIbHON) chepe

TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JlanbHelmield oOpa3oBaTelbHONW TPAacKTOpUHM WM Cepbl
poh)€CCHOHATILHON JEATEINBHOCTH — 6 mpy0osotll cepe;

HEMpHATHE BPETHBIX MPUBBIUCK (KypeHHs, yIMOTpeOIeHHs aJIKOroisl M HapKOTHKOB) Ha OCHOBE 3HAHUHU O
TOKCMYECKOM W HApKOTHYECKOM JICHCTBHM BEIIECTB — 8 cihepe 300posgvecbepedicenus U 06E30nacHoo
0bpasza JKHcusHU;

Memanpedmemnvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMU CPeJHEN MIKOIbI Kypca XUMHH SIBIISIOTCS:
UCNONb308aHUEe OCHOBHBIX METOJOB TIO3HaHMA (ONpeneliecHHe WMCTOYHUKOB YUeOHOW U HaydHOH
nH(pOpMAaINH, TTONy4YeHue 3Tol nHopMaIuy, e€ aHaIn3, ¥ yMO3aKIIIOUeHHUsI Ha €0 OCHOBE, W3TOTOBJICHUE U
npe3eHTanus MHOOPMAIMOHHOTO TPOAYKTa; MPOBENCHHWE SKCICPHMEHTa, B TOM YHCIE W B TIpolecce
HCCIIEIOBATENbCKOW JICSITELHOCTH, MOJICIMPOBAHUE H3y4aeMbIX OOBEKTOB, HAONIOJCHHWE 32 HUMH, HUX
u3MepeHne, GpUKcalus pe3yIbTaToB) U UX NpuMeHeHue il TTOHUMaHUs Pa3IMuHbIX CTOPOH OKPYXKaromiei
JICUCTBUTEILHOCTH,

gl1adeHue OCHOBHBIMH MHTEIUICKTYaJ IbHBIMHU OMEpalisiMi (aHAJIN3 ¥ CHHTE3, CPABHEHHE M CHCTEMaTH3aIHs,
000011IeHre W KOHKpETU3aIus, KITacCH(QUKAIS ¥ TIOUCK aHAJIOTOB, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX
cBsi3ei, GopMyITUpOBKa THUIIOTE3, UX MTPOBEPKa U (OPMYIHPOBKA BHIBOIOB);

nosHanue OOBEKTOB OKPYXAIOIIEro MHpa B IUIAHE BOCXOXKIEHHS OT a0CTPAKTHOTO K KOHKPETHOMY (OT
00111er0 Yepe3 YacTHOE K SMHUIHOMY);

CnOCOOHOCB BBIIBUTATH UJIEH W HAXOIUTH CPEJICTBA, HEOOXOAUMBIC JIJISl UX JIOCTH)KEHHS,

ymenue GOPMYIUPOBATH LENH W ONPEeNsaTh 3a/ladd B CBOEH MO3HABATEILHON JEATEbHOCTH, OMPEIeIsiTh
CpEICTBA JUIsl JOCTHUKEHUS 1IeIed U pelleHus 3a/1ad,

onpedensimy  pasHOOOpa3HbIC HMCTOYHUKH IOJTYYEHUS HEOOXOJAMMOW XUMHUYECKOW HHQOpMAIHy,
YCTaHOBIIEHHE COOTBETCTBUS coAepKaHUS ¢ (OpMBI TpeACTaBIEHUS HWH(POPMAIMOHHOTO IPOAYKTa
ayIUTOpUH;

YMeHue TPOIYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JIeATENFHOCTH, YUUTHIBATh
MTO3UINH IPYTUX YYACTHUKOB AEATENbHOCTH, 3G ()EKTHBHO pa3pemaTs KOH(INKTHL,

20MOBHOCMb K KOMMYHUKAIIUHN (TIPEACTABIATh PE3yJIbTaThl COOCTBEHHOM IMMO3HABATEIHHON NEATENBHOCTH,
CIIBIIIATH U CITYIIATh OMMTOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO IMTO3UITHIO);

YMeHue UCTIONh30BaTh CPEeCTBA MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TexHonmoru# (manee — HKT) B
pelIeHNN KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHW3AllMOHHBIX 33/1a4 C COONOJEHWEM TpeOOBaHHMA
JPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepeKeH s, MPAaBOBBIX M ATHIECKUX HOPM, HOPM
HHQPOPMAITHOHHON 0€30T1aCHOCTH;

6/1a0eHue SI3BIKOBBIMH CPEACTBAMHU, B TOM YHCJIE W S3BIKOM XHUMHH — YMEHHE SICHO, JIOTHYHO W TOYHO
M3IIaraTh CBOKO TOYKY 3PEHUS, NCIONB30BATh aJIeKBATHHIE SI3BIKOBBIE CPENICTBA, B TOM YHCIIE U CHMBOJBHEIE
(xuMudeckue 3HaKH, (POPMYITBI I YpaBHEHUS).

Ilpeomemuvimu pezynbmamamu V3y4eHUsS XUMHUH Ha 0a30BOM YpPOBHE Ha CTYIIEHH CpETHEro OOIIero

00pa30BaHus SBISIOTCS CICAYIOLINE PE3YIbTAThI.

I
1.

B no3naBarenbHoi cdepe:

snanue (Nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaKHEHIIHX TEOPHI Kypca OPraHUYECKOW u 0OIIei
XHMUH,

ymenue HaONIONATh, ONKMCHIBaTh, (UKCUPOBATH PpE3yNbTaThl M JeNaTh BBIBOABI HA  OCHOBE
JEMOHCTPALMOHHBIX U CAMOCTOSATENBHO MPOBEAEHHBIX 3KCHEPHUMEHTOB, MCIONB3YS AJSl 3TOr0 POAHOM
(pycckuii MM UHOH) SA3BIK M S3bIK XUMUH;

yMeHue K1acCu(pUIMpoBaTh XUMUYIECKUE IIEMEHTBI, IPOCThIE BELIECTBA, HEOPTAaHUUECKHE U OPraHUYECKHE
COEIMHEHUS, XUMHUYECKHE IIPOLIECCHI;

YMeHue XapaKTepu30BaTh OOIIME CBOKMCTBA, MONy4YeHHE M IPUMEHEHHE W3YYCHHBIX KJacChl
HEOPraHMYECKUX U OPTraHUYECKHUX BEIIECTB M UX BaKHEHIIMX MPEACTaBUTENEH;

onuculams KOHKPETHBIE XMMUYECKHE pPEaKLUH, YCIOBUS WX INPOBENEHUS W YIPABICHUA XMUMHUYECKUMHU
IpoleccaMy;

YMeHue TPOBOOUTH CaMOCTOSITEIbHBIM XUMHUYECKHH SKCIIEPUMEHT W HaOMIo#aTh JEMOHCTPaLMOHHBIN
JKCIIEPUMEHT, (PMKCHUPOBATh PE3YNIBTATHI U IENIaTh BHIBOBI M 3aKIIOUEHHS [0 PE3YIbTaTaM,;

NpO2HO3UPO6AMs CBOMCTBA HEHM3YUYEHHBIX BEIIECTB MO aHAJIOTMU CO CBOMCTBAMHM M3YyYEHHBIX HA OCHOBE
3HAHUA XUMHUYECKUX 3aKOHOMEPHOCTEN;

onpeodensims MCTOUHUKH XHMHUYECKOH HHQOpMalnuu, Monydarh €€, MPOBOJUTH aHANW3, W3rOTaBIHBATH
WH(POPMAIIMOHHBIN MPOAYKT U MPEACTABIATH €r0;
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9. ymemv nonwvzosamvcs 00sA3aTENBPHBIMH  CIIPABOYHBIME - MaTepuaiamu: [lepuommueckoil  cucteMoi
xumudeckux sneMmeHntoB [l V. Menneneesa, TaOnuied pacTBOPUMOCTH, DIEKTPOXUMUYECCKHM  PSIOM
HaIPSHKEHUN METAIIJIOB, PAJIOM 3JIEKTPOOTPULIATEIBHOCTA — JJISI XapaKTEPUCTUKU CTPOCHHUS, COCTaBa U CBOMCTB
ATOMOB XMMHYECKUX IeMeHTOB |—IV niepronoB u 00pa3oBaHHBIX MU MPOCTHIX U CIIOKHBIX BEIICCTB;

10. ycmanoenenue 3aBUCUMOCTH CBOWCTB M TNPUMEHCHHUS BAKHEHIIUX OPraHUYEeCKHX COSTUHEHHUN OT WX

XUMHUYCCKOTro CTPOCHUSA, B TOM HYUCIC H O6yCJIOBJICHHLIX XapaKTepoOM 3TOro CTPOCHUA (HpCILCJ'II)HI)IM niIn

HenpeeNbHbIM) U HalnuueM (QYHKIIMOHAIBHBIX TPYIIIT,

11. moodenuposarue MOICKYJl HEOPTAHUYCCKUX U OPTaHUYCCKUX BEICCTB;

12. nonumanue XUMUYECKOW KaPTUHBI MUPa KaK HEOTHEMJIEMOMN YaCTH IEIOCTHON HayYHOW KapTUHBI MUPA.

. B ueHHocTHO-OpMeHTAaNMOHHOI cdepe — GOpMHUPOBaHHE COOCTBEHHOM TO3MIMH IPH OICHKE
MIOCNIEACTBUN UL OKpY)Karollell Cpeabl NesITeIbHOCTH YeNOBEeKa, CBSI3aHHOW C MPOU3BOJICTBOM U
nepepaboTKO XHMHUYECKUX MPOTYKTOB;

1. B Ttpynomoii chepe — nposedenue XUMHUYECKOTO 3IKCIIEPUMEHTA; pa36uimue HABBIKOB Y4YeOHOM,
HpOCKTHO‘I/ICCJ'IeIlOBaTe.TH:CKOﬁ u TBOp‘IeCKOI‘/'I JACATCIIBHOCTU TIPHU BBIIIOJIHCHUU HWHIAWBUAYAJIbHOTO
IIPOCKTA 110 XUMUU,

AVA B cdepe 310poBoro odpasa KusHu — cobniodenue paBuil 0€30IacHOr0 00paIEeHHs C BEIISCTBAMU,
MarcpuajiaMu; OKa3aHHC nepBoﬁ ImoMomM Ipu OTpaBJICHUAX, OXOrax H TpaBMax, IMNOIYYCHHBIX B
pe3yabpTaTe HapyIieHUs] TPaBHJI TEXHUKH OE30MIacCHOCTH IpH paboTe ¢ BEeCTBAMU U J1abOOpaTOPHBIM
000pyIOBaHUEM.

IIpenmeTHbIE Pe3yJIbTATHI:

Ilnanupyemble pe3yJabTarbl H3YyYeHUS Y4eOHOro mpeaMera «XuMHS» HAa YPOBHe CpeaHero o0Iero

o0pa3oBaHus

Boinycknuk na 6a308om ypoeHe nayuumcs:.

— NOHUMamMb XAMHYECKYI0 KapTUHY MHPa KaK COCTaBHYIO YaCTh IEJIOCTHOW HAyYHOW KapTUHBI MUPA;

— packpeieamy poiNb XUMHUU M XUMHYECKOTO TPOM3BOJCTBA KaK MPOM3BOAUTEIHHON CHIIBI COBPEMEHHOTO

o0111ecTBa;

— ¢opmynuposams 3HaAYEHNE XUMUH U € IOCTIKEHH B TOBCEHEBHOM )KM3HH YEITOBEKa;

— YCMAaHAB8IU8amsb B3aNMOCBA3H MEXIY XUMHUEH U IPyTUMHU €CTECTBEHHBIMH HayKaMHu;

— ¢opmyuposams OCHOBHBIE TIONOKEHUSI TEOPUN XMUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX coenrHeHni A. M.

ByTtiepoBa u HILTIOCTPUPOBATH UX TPUMEPAMU U3 OPTaHUYECKON U HEOPTAaHUUYECKON XUMUU;

— apeymeHmuposams YHUBEPCAIBHBIN XapakTep XUMHYECKUX MMOHITHH, 3aKOHOB M TEOPHH IS OpTraHHYECKON

U HEOPTAaHUYECKON XMMUU;

— ¢opmynuposamse Ilepnommaeckuii 3akoH J[. . MenmeneeBa n 3aKOHOMEPHOCTH W3MEHEHHH B CTPOSHHH H

CBOWCTBAX XMMHYECKHX JJIEMEHTOB W 0Opa30BaHHBIX MU BEIIECTB Ha OCHOBE l[lepnommdeckoil cHCTEMBI Kak

rpaduaeckoro orodpakenus [leprommdaeckoro 3aKoHa;

— Xapaxmepu3zo8amb S- U P-3JEMEHTHI, a TakXKe JKele30 Mo ux nonoxeHuto B Ileproauueckoit cucreme 1. 1.

Menneneena;

— Kkaaccuguyuposams XUMHUYECKHE CBSI3M W KPHUCTAJUIMYECKHE PEHIETKH, OOBACHATH MEXaHU3MBl HX

0o0pa3oBaHUs M JIOKAa3bIBaTh CAMHYIO MPUPOAY XUMHUYECKHX CBs3eil (KOBaJIGHTHOH, MOHHOM, METaJUIMYecKOH,

BOZIOPOIHOH);

— 00bsACHAMb TPUINHBI MHOTOOOPAa3HA BEIIECTB, UCIIONB3Y SIBICHUS N30MEPUHU, TOMOJIOTHH, aJUIOTPOITHN;

— Kaaccuguyupogames XAMHUYECKHE PEAKIMU B HEOPTaHMYECKOW W OPraHUYeCKOW XUMHH I10 Pa3IHIHBIM

OCHOBAHUSIM H YCMAHAGIUEAMb CTIEU(UKY THIIOB PEAKIHI OT 00IIero Yepe3 0COOSHHOE K eMHIIHOMY

— Xapakmepu306ams TUIPOIN3 KaK Crenn(DUUHBI OOMEHHBIH MPOLECC U PACKpbl8amb €ro poib B KUBOU H

HEXHUBOU TIPUPO]IE;

— Xapaxkmepu308amb DJIEKTPOIA3 KaK CHENU(PUYHBIA OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIA TIPOIECC H

OIIPENENATh ero MPakTHIeCKoe 3HAYCHUE;

— Xapaxmepu306ams KOPPO3UI0 METAIIOB KaK OKHCIHTENLHO-BOCCTAHOBUTEIBHEIN TPOIECC U npediazams

CHoCcoObI 3aIIUTHI OT HeE,;

— Knaccuguyuposams HEOPraHMIECKUE U OPTaHNISCKUE BEISCTRA;

— Xxapaxkmepu3zo8ams O0IIHE XUMUYECKHE CBOWCTBA BOKHEHIINX KIACCOB HEOPTAaHUYECKHX M OPTaHUYECKUX

COCIMHEHUH B TUIAHE OT O0IIEro Yyepe3 0COOSHHOCTh K SIMHUYHOMY;

— UCNOIb308amMb 3HAKOBYIO CUCTEMY XMMHUYECKOTO S3bIKa JIJIS OTOOPaKeHUsI COCTaBa (XMMHUUYECKHE (DOPMYIIHI)

Y CBOWCTB (XUMUYECKHE yPaBHEHVs) BEIIECTB;

— ucnonb306ams MPaBUIiAa U HOPMBI MEXITYHAPOTHONH HOMEHKIIATYPHI JJIsl Ha3BaHHUH BEIIECTB MO POPMYIIaM H,

Ha00O0pOT, IS COCTABICHUS MOJIEKYIAPHBIX M CTPYKTYPHBIX (POPMYIT COSMHEHHH 110 MX Ha3BaHHSIM;

— 3HamMb TPUBHAILHBIC HAa3BaHMs BRXHEHUIIMX B OBITOBOM OTHOIICHWUU HEOPTAHMYECKUX W OPTaHUYCCKUX

BEIIIECTB;
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— Xapaxkmepu3oéamb CBOWCTBA, IIOJyYE€HHWE M IPUMEHEHHE BAXKHEUIIMX MPEICTABUTENEH KJIACCOB
OpPTaHUYECKHX COEIUHEHHUH (aJKaHOB, aJKEHOB, AJKMHOB, aJIKaJHEHOB, ApOMAaTHYECKHX YIJIEBOAOPOMIOB,
CIHUPTOB, (DEHONOB, aNbAETUAOB, IPEASTbHBIX OMHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, CIIOXKHBIX 3(HUPOB U KHUPOB,
YIJIEBOJIOB, aMUHOB, aMUHOKHCIIOT);

—-  YCmaHaeiueams 3aBUCHMOCTh OKOHOMUKH CTPaHbl OT JOOBIYM, TPAHCHOPTUPOBKH H MepepabOoTKH
YIJIEBOIOPOAHOTO CHIPbs (HE(MTH U PUPOTHOTO Tasa);

— DKCIIEPUMEHTAIBHO NOO0MBEEpIcOamb COCTaB M CBOWCTBA BAXKHEWIIMX MPEACTABUTENCH U3YUCHHBIX KIIACCOB
HEOPraHMYECKHX W OPraHMYeCKUX BEUIECTB C COOJIONCHHWEM TMpaBHJI TEXHUKHA 0€30MacHOCTH AJsl paboThl
XUMHAYECKUMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;

— Xapaxmepuz06amsb CKOPOCTh XUMHUECKON PEaKIHU 1 €€ 3aBUCHUMOCTh OT PAa3UYHBIX (DaKTOpPOB;

— Xapaxmepuzo6ams XAMAYECKOE PABHOBECHE U €r0 CMEIICHUE B 3aBUCHMOCTHU OT Pa3IUYHbBIX (aKTOPOB;

— npouz600ums pacu€rpl M0 XUMHUYECKHM (OpPMYJIaM M YPaBHEHUSIM Ha OCHOBE KOJIIMYECTBEHHBIX OTHOLICHUH
MEXK]ly Y4aCTHUKAMU XUMHYECKUX PeaKlnii;

— cobmodams TIpaBUia KOJIOTHYECKOH O€30MacCHOCTH BO B3aWMOOTHOIICHHUSX C OKpYKalolied cpenod mpu
oOpalieHn# ¢ XMAMHYECKHMH BEI[ECTBAMH, MaTepruaiaMy B TPOLECCaAMH.

Buinycknuk na 6a3080m ypoéHe noiyuunt 603M0NCHOCHb HAYUUMbCA:

— UCNoAb308amMb METOIBI HAYYHOTO TIO3HAHUS ITPH BHIITOTHEHUH MTPOEKTOB M y4eOHO-NUCCIIeIOBATEIBCKHX 32124
XUMHYECKON TEMaTHKH;

— NPOSHO3UPOBAMb CTPOECHUE U CBOMCTBA HE3HAKOMBIX HEOPTAHUMYECKUX M OPraHWYECKUX BEIIECTB HA OCHOBE
aHaJIOruy;

— NPOCHO3UPOBAMb TEYEHUE XUMUUYECKUX IIPOLECCOB B 3aBUCHMOCTH OT YCIOBUI UX NPOTEKAHUS U IIpejiararb
CIIOCOOBI YIIPaBJICHUS STHMH IIPOIIECCAMU;

— ycmaHaénueams B3AUMOCBA3M XWMHUU C TPEAMETaMH TYMaHUTApHOTO IMKJIA (SI3BIKOM, JHTEPaTypoH,
MHPOBOH XyAO)KECTBEHHON KYJIBTYypOH);

— pAackpuieams pollb XUMUYECKUX 3HAHUH B OyyIieil MpakTHUeCcKON 1eATebHOCTH;

— packpulsamb poilb XUMUYECKHUX 3HAHUN B (HOPMUPOBAHUH HHIMBHIYaJIbHON 00pa30BaTEeIbHON TPACKTOPHH;
— NpocHO3UpOo8amb CIOCOOHOCTh HEOPraHWYECKUX W OPraHMYECKUX BELIECTB MPOSBIATH OKUCIUTEIbHBIE
W/WIT BOCCTaHOBUTENBHBIC CBOICTBA € YUIETOM CTENeHel OKHCICHHS JIEMEHTOB, 00pa3yolnX uX;

—  apeymenmupoéamb  €IUHCTBO MHpPa BEHIECTB YCTAHOBJICHHEM TE€HETHYECKOM CBSI3M  MEXAY
HEOPTaHWYECKMMH W OPTaHUYECKUMH BEIECTBAMY;

— 61ademb XUMUUECKUM S3bIKOM 7151 000TallleHHsI CII0OBAPHOTO 3aIaca U pa3BUTUS PEUH;

— Xapaxmepu306amy CTAHOBIICHNE HAYYHON TEOPUH HA MpUMEpe OTKPBITUSA Ilepronudeckoro 3akoHa U TEOpUH
XUMHYECKOTO CTPOCHUSI OPTAaHUYECKUX BEIIECTB;

— KPHUTUYECKH OMHOCUMbCA K TICEBJOHAYYHOH XUMHMUYECKOW WH(pOpMAlMM, IOTydaeMoW U3 PpasHBIX
HACTOYHUKOB;

— nonumams TINOOAIBHBIE NPOOJIEMbI, CTOAIIME IIEPel YEIOBEYECTBOM (IKOJIOTHMUECKUE, IHEPreTHYEcKue,
CBIPbEBBIC), U Npedsiazamy MYTH UX PELICHHS], B TOM YHCIIE U C IOMOIIBIO XUMHUH.

Conep:xanne kypca 10—11 kiaaccoB. ba3oBblii ypoBeHb

ConeprkaHue Kypca XapakTepU3yeTcsl LETOCTHOCTBIO M CHCTEMHOCTBIO y4eOHOro IpeaMeTa, Ha
OCBOCHHUE KOTOPOT'0 OTBEJEHO XK ECTKO IMMUTHPOBAHHOE yueOHOE BpeMsl.

[lepBas wacte Kypca (10 kmacc) mocesilieHa OpraHMYEeCKMM coeiarHeHusM, a Bropas (11 kmacc) —
001IEel XUMUH.

CTpyKTypHpOBaHHE Kypca OPraHMYECKOW XHMHH OIpENENAETCS HIESIMH TEOPHHM Pa3BUBAIOLIETO
o0yuenns DnbpkoHUHA U B. B. JlaBbI10Ba M CTaBUT LIENBIO Pa3BUTHE YUALIUXCS HEMPOQMIBHBIX IO OTHOLIECHUIO
K XHMHHM KJIacCOB CpEACTBaMH y4eOHOM IUCHUIUIMHBL [lo3TOMy BHauane paccMaTpUBalOTCSl KpaTKue
TEOPETHYECKUE CBEICHUS O CTPOEHMHM, KiIacCU(HUKALMK U Crocobax (OpMUPOBAHUS Ha3BaHUH OPraHUYECKUX
COeIMHEeHNH, 00 0COOEHHOCTSX MPOTEKAHUSI OPraHUYECKUX PEaKLUil B CPAaBHEHUH C M3YUYEHHBIMH B OCHOBHOM
LIKOJIE THUMAaMH XHMHUYECKHMX PpeakUUi C ydacTHEeM HEOpraHW4ecKuxX BemecTB. Ha HayampHOM JTame
PacKpBIBalOTCS MPUYMHBI MHOT000pa3usi OpraHn4ecKUX COCANH CHUM.

Hanee paccMaTpuBarOTCs OCHOBHBIE KJIACCHI OPTaHUYECKUX COCAMHEHHH — YIJIEBOAOPOJOB (aJIKAHOB,
QJIKEHOB, JMEHOB, aJIKUHOB, apEHOB) M HMX MPHUPONHBIX MCTOYHUKOB (IIPUPOAHOIO rasza, HepTH U KaMEHHOTO
yrias). DTO TO3BOJSIET 3aKPENHUTh OCHOBHBIE MONOKEHHS TEOPUHM XMMHYECKOTO CTPOCHHS OpPraHHYecKUX
coequaeHuit A. M. bymiepoga.

3areM CBeIEHHs O 3aBUCHMOCTH CBOMCTB OpPraHMYECKHX COEIMHEHWH OT UX CTPOCHHs Pa3BUBAIOTCS
MIPHU PACCMOTPEHUH KIIACCOB KHCIOPOJCOAEPKALINX COSTMHEHUH (crupToB, eHona, albaeruoB, KapOOHOBBIX
KHCIOT, CJIOKHBIX 3(QHPOB, KUPOB M YINIEBOAOB) M Aa30TCONEPKAIIUX OPTraHUYECKUX COEIMHEHWH (aMUHOB,
AMHHOKHCIIOT, OENKOB M HYKJIEWHOBBIX KUCIIOT).
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Hpero nenenonaranus, T. €. OTBETAa HA BOIPOC O POJIM OPTaHUYECKOM XMMHM B KU3HHU COBPEMEHHOIO
o0lecTBa, peanu3yeT 3aKIOuMTeNbHAas TiaBa Kypca «Opranudeckas XuMuss W oOmecTBo». B Hei
o0yuaromuecs: 3HaKOMSITCSL ¢ TAKUMH BaKHBIMHU B TIPAKTHUECKOM U OHMOJIOTMYECKOM OTHOIICHUH BEIECTBAMH U
MaTepuaiaMd, KaK IUIacTMAacChl M BOJIOKHA, ()epMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKApCTBA, a TaKKe C
JOCTIKEHUSIMU OMOTEXHOJIOTHH.

Wnen Teopuu pa3BHBAKOIIEro OOYYCHHs TIOJIOKEHBI M B OCHOBY  Kypca oOmied xumun., Y
CTapIICKIIACCHUKOB  (POpMHpYETCs LENOCTHOE TMPEACTABICHHE O XHUMHYCCKOH HayKe W XHUMHUYECKOM
IIPOU3BOJICTBE, & TAKXKE O €AMHON €CTECTBEHHO-HAYYHON KapTUHE MUpPA, B KOTOPOM XUMUYECKash KApTUHA MHpa
SIBJISIETCS €€ HEOThEMIIEMOU YaCThIO.

B kypce oOmieli xuMHM BHadaje ydalldecsl 3HAKOMSTCS IOCIEAHUMH JOCTHKEHUSMH B 0OJIacTH
W3y4YEeHHUsl aToMa, Y3HAIOT O COBPEMEHHBIX METOAaX ITO3HAHWSI CTPOCHUS aroMma, YDIYONSIOT W PacIIUpSIOT
3HaHUs, MOIYYEHHBIE B KypCe€ OCHOBHOM ILIKOJIbI, O CTPOEHUM aToMa U BelllecTBa Ha ocHOBe Ilepuogudeckoro
3akoHa u llepmommueckort cucremsl J[. M. MengeneeBa, o0 oOmMX CBOWCTBaX KJIACCOB OPTraHUYECKUX H
HEOPraHMYEeCKHX COEIWHEHWH (KHCJIOT, OCHOBaHWH, aMQOTEpPHBIX COEIWHEHWH) B CBETE TEOPHH
ANEKTPOIUTUYECKOH JMCCOIMAIMM M TPOTOHHOW Teopuu. Jlamee paccMmarpuBaercs —KiaccuuKamms
XUMHYECKUX peakIuii B OpraHMYecKod ¢ HEOPraHWYecKol XuMHUH. 3aBepiiaeT Kypc 3HAKOMCTBO
CTapIIEKIIACCHUKOB C TIEPCHEeKTHBAMU pAa3BUTHS XHMHUYECKOM HAyKd M XHUMHYECKOrO IPOU3BOJACTBA, C
npobiieMaMu OXpaHbl OKPYXKAFOIIEH CPeIbl OT XUMUYECKOTO 3arps3HEHHS U IyTSAMH HX PElIeHUsI.

Coaep:xanne kypca. 10 kiaacc. ba3oBblii ypoBeHb

Teopus cmpoenusn opzanuueckux coeounenuit A. M. bymnepoea. Ilpeomem opzanuueckoii

xumuu. Opeanuueckue 8eujecmsed: HPUPOOHble, UCKYCCMBEHHblE U CUHmMemuyecKue.

Ocobennocmu cocmaga U CmMpoOeHUs OpeaHU4ecKux eewjecms. Bumanusm u e20 Kpax.

Tonsmue 06 yenegodopodax.

OcHOBHBIE TOJ0KEHHS TEOPHMH XHMH4YecKoro crpoenusi byTiepoBa. BaneHTHOCTB.

CrpykrypHBIe (OpMYIBI — IIOMHBEIE W COKpaméHHble. [IpocThie (ogWHApHBIE) W KpaTHBIC

(mBOMHBIE M TPOIHBIE) CBsI3U. VI30MephI M m3oMepus. B3anMHoe BIUSHIE aTOMOB B MOJICKYJIC.

Jlemoncmpayuu. Hexkoropbie o0IMe XWMHUYECKHE CBOWCTBA OPTaHMYECKUX BEIIECTB: HX

TOpeHHe, IUIaBlieHne M oOyrmuBanue. Mopenu (ImapocTep)KHEBbIE M 00BEMHBIC) MOJICKYIT

OpPTaHWYECKMX COEIMHEHWH pas3HbIX KiaccoB. OmpenereHne dIEMEHTHOTO COCTaBa

OpraHUYECKUX COCAMHEHUH.

Jlabopamopnuie onvimul. VI3roTOBIEHNE MOZEIEH OpraHuYeCKUX COEeTUHEHUH.

Yri1eBoaopoAbl U UX NPUPOAHbIE HCTOYHUKH

IIpenenbHble yrieBogopoabl. Ankanbl. OnpeneneHue. [ oMomoruaeckuii s/ aaTkaHOB U ero o0mmas GpopMya.
CrpykrypHas wu3oMmepwsi yriepomHoi menu. Paankamel. HomeHkmaTypa ankaHOB. XWMHYECKHE CBONCTBA
QIKaHOB: TOpPEHHWE, peaklWuh 3aMelleHHns (TaJIOTEHHPOBAaHWE), PEaKIus pas3lIoKEHUs MeTaHa, pPEeaKIus
JIETUAPUPOBAHUS ITAaHA.

HenpenenbHble yrieBoaopoabl. AJikeHbl. OTwieH. lomonmoruueckuil psig  ankeHoB. HomeHnknaTypa.
CrpykrypHas nzomepus. [[poMbIIeHHOE TOMyYeHnEe aIKEHOB: KPEKUHT U ACTHIPHPOBAHHUE alTKaHOB. Peakmms
JIeruapaTaliid 3TaHONa, KakK JabopaToOpHBIA CHoco® TONydeHus JSTWJeHa.  Peaknuu TpUCOEAWHEHUS:
TUApaTanus, TUAPOTAIOreHUPOBaHNe, TalloTeHHpOBaHUe, monuMmepusanuu. llpaBmio MapkoBHUKOBA.
Oxwucnenue ankeHOB. KauecTBeHHBIE peakIiy Ha HEeTPeIeIbHEIE YTIIEBOIOP OB

Aaxanuenbl. Kayuykn. Homenknarypa. Conpsokénasie muensl. byraanen-1,3, n3onpen. Peakuus JleOenera.
Peakniun mpucoenuHeHus — ankagueHoB. Kaydyku: HaTypalbHBIA, CHHTeTHYecKWe (OyTaJreHOBBIH,
W30MpPeHOBbIH). Bynkanuszauus kayuyka. Pesuna. D00HUT.

Aaxkunbl. OOmIas XapakTepucThka ToMonorudeckoro psga. CrocoObl oOpa3oBaHWsl Ha3BaHUM alKWHOB.
XUMUYEeCKHe CBOWCTBA  AalleTWJIEHA: TOpPEeHHEe, pEeakiMy IMPUCOCAWHEHUS: THAPOraJloreHHPOBaHHE,
raJioreHupoBanue, ruapatanus (peakuus Kydeposa), — ero momydyeHre w NMpUMeHEHHe. BUHWIXIOpUI U ero
MTOTMMEPHU3aIis B TTOMHXJIOPBUHMIL. [uknoankansl. Homenknarypa.
CrpykTypHas ¥ npocTpaHCTBeHHas uzoMmepus. [lomyuenne u HaxoxaeHHe B npupoje. Peakunu 3amenieHus u
MIPUCOEIUHEHMS.

Apensbl. beH3omn, kak IpeACTaBUTENb apOMaTHUYECKUX YIIEBOAOPOAOB. CTPOEHHE €ro MOJNEKYJIbl M CBOMCTBA
¢u3nveckue M XHMMHYECKHE CBOMCTBA. TOpEHHME, PEAaKLUWH 3aMEUIeHUs] — TajlorTeHUpOBAaHUE, HUTPOBAaHUE.
[onyuenue n npumMeHeHne 6eH30a.

Ipuponnsiii m monyTHei rasel. CocraB nmpupoaHoro rasa. Ero Haxoxnaenue B npupoze. Ilpeumyiectsa
MPUPOIHOTO Tra3a KaK TOIUIMBA. XMMHYECKas rmepepadoTKa MPUPOJHOro rasza: KoHBepceusi, nuponus. CuHTe3-ra3
U €ro MpuMeHEHHE.
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[omyTtHbIe ra3sl, ux coctas. [lepepaboTka momyTHOro ra3za Ha ()pakuuu: CyXxol ras, mponaH-OyTaHOBas CMECh,
ra3oBbIi OCH3UH.

Hedtb u cnocodbl eé nepepadorku. CocraB HepTH u e€ mepepaboTka: MeperoHKa, KPEKUHT, pUGOPMUHT.
Hedrenponykret u ux nomydenwe. [loHstTne 00 okTaHOBOM umnciie. XHMHUYECKHE CHOCOOBI IOBBIIICHHUS
KauecTBa OEH3WHA.

Kamennsblii yrons u ero mepepaGorka. KokcoBaHMe KaMEHHOIOo YIJII M €ro TMPOAYKTHI: KOKCOBBIM Tas,
aMMHaydHas BoJa, KAMEHHOYTOlTbHAs cMoia, KOKC. ['a3udukanms KaMeHHOro yriisl.

Jemoncmpayuu. TopeHue TmpenenbHBIX W HENpPEAeIbHBIX YINIEBOJOPOJOB: MeTaHa, JTaHa, alleTHIIEHa.
KauecTBeHHBIE peaknMu Ha HeEMpeAebHbIE YIIEBOJOPOIbl: OOCCIBCUMBAHNWE OSTHICHOM M alleTHJICHOM
pacTBOpoOB TMepMaHTraHaTa Kanus u OpoMHOU Bomsl. OTHOIIEHHE OeH30/1a K 3TUM OKHCIHUTENsIM. Jleruaparammst
stanona. [maponus kapouna kaneius. Komnekuuu «HedTs n HedrenpomykTe», «KaMeHHBIH yroib ¥ MPOLYKTHI
ero nepepadorkuy, «Kayuyku». Kapra nonesnsix uckornaembix P,

Jlabopamopnusie onvimusr. OOHapyXeHHE IPOAYKTOB TOPEHHUs cBeuH. VccnenoBanne CBOMCTB KayuyKOB.
Kucaopoa- n azorcomep:kamme opranudeckue coeIuHeHHsI

Onnoaromuble cnupthl. Onpenenenne. DyHKIMOHANbHAS THAPOKCHIIBbHAS Tpymma. [omonoruueckuii psin
MpEeIebHBIX OJHOATOMHBIX CHUPTOB. M3oMmepus monoxeHus (YHKIMOHAIBHOM Tpymmbl. BomopomHas cBs3b.
XUMHUYECKHE CBOMCTBa CIUPTOB. AJbjaerujgHas rpymnmna. Peakius stepuduranuu, CIoxHbIE 3(PUPHL
ITpumenenue cnuptoB. JleiicTBUE METUIIOBOIO U 3TUIIOBOTO CIIUPTOB Ha OPraHU3M YeJIOBEKa.

MHoroaroMHble CIUPTHI. DTHIJICHIIINKONb, KaK MPEICTABUTENb ABYXaTOMHBIX U TIIHIEPUH, KaK IPEACTaBUTENb
TpEXaTOMHBIX CIUPTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE CIHUPTHI, MX CBOWCTBA, IONyYE€HUE U
npumMenenue. [loustre 06 aHTUPpU3aX.

®enoa. CrpoeHve, TomydeHHE, CBOWCTBA M TpuMeHeHHe ¢eHona. KadecTBeHHble peaknuu Ha (EHOIL.
B3anMHoe BIusiHEE aTOMOB B MOJIEKyle )eHoa.

AJabaerubl 4 KeToHbl. DopMabIeru 1 aleTaabIeril, KaK IpeICTaBUTENN albAEeTUI0B, COCTaB MX MOJIEKYII.
OyHKIIMOHANTFHAS KapOOHMIbHAs rpynma. KadecTBeHHbIe peakuuy Ha anpAerunbl. CBOWCTBA, MONYyYEHHUE H
npuMeHeHne (GopMabAeruia 1 amneraibaernaa. Peakimy nonvkoHaeHcamu i ¢popmanpaeruaa. [lorstue o
KETOHAaX Ha IIPUMeEpe aIleTOHA.

KapGoHoBbie KHCI0TBI. ['OMONIOrHYecKuii psii MPENENbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKupHBIE
KapOOHOBBIC KHUCIOTHL. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. [lonydeHrne U MPUMEHEHHE MyPaBbUHON M
YKCYCHOM KHCIIOT.

Caoxuple 3¢pupbl. Kupsbl. Peaknus stepudukarmm. Cnoxsaele 3pupbl. JKHpe, WX COCTaB W THIPOIHU3
(KACIOTHBIN 1 menouHoi ). Mplia. [ mapupoBaHue JKUPOB.

YraeBoawl. YrieBonasl. MoHocaxapuasl. [Troko3a kak aapaerugocupT. CopOUT. MOTOYHOKHCIIOE U CITUPTOBOE
opokenune. PorocunaTe3. Jncaxapumpl. Caxaposa. Ilommcaxapuapl: Kpaxmat, IeJITIon03a.

AMHMHBI. AMHUHOTpymma. AMHUHBI TIpefenbHble W apoMarwdeckne. AHWMH. [lomydenne ammHOB. Peaxius
3uHnHa. XUMHUYECKHE CBOWCTBA U MIPUMEHEHIE aMUHOB.

AMHMHOKHCJIOTHI. AMHHOKHCIOTBHI, COCTaB WX MOJNEKYIl W CBOHCTBAa, KaKk aM(OTEPHBIX OpPTaHUYECKUX
coeMMHEHUU. [TMuuH, Kak NOpPEACTaBUTENb AaMUHOKUCIOT. llomydeHue monuMmeTuaoB — peakuuen
nonukoHaeHcauuu. Ilouarue o nenTuaHOM CBSI3U.

Beaku. Ctpoerne MoeKyn OENKOB: epBUYHAS, BTOpUYHAS M TPETUYHASI CTPYKTYphl. KadecTBeHHbIE peaKkinu
Ha OeIIKH, UX TUAPOIH3, NeHATYypaIis U OHONOrHYecKue PyHKITUH.

Jlemoncmpayuu. llonydenne anbIeruoB OKUCIEHWEM cnuprToB. KadecTBeHHas peakius Ha MHOTOATOMHBIE
CHUPTHL. 3aBUCHMOCTh PACTBOPUMOCTH (peHora B BoZle OT TeMIepaTypsl. B3anMonelictBrue ¢ 6poMHON BOIOH 1
xmopugom keme3a(lll), kak kauecTBeHHble peaknuu Ha QeHon. Peakium cepeOpsHOrO 3epkaia M CO
cBexenonydeHHbpIM ruapokcugoM Memu(ll) mpu HarpeBaHWM, Kak KaueCTBEHHBIE PEAKIIMH Ha aJIbJICTH[IBL.
OO6pasnpl MypaBbMHOH, YKCYCHOHM, NMaJbMHTHHOBOW M CTEAPUHOBOW KHCIOT M HMX PAacTBOPHUMOCTb B BOJE.
Autb/ieruiHbIe CBOMCTBA M CBOWMCTBA MHOIOATOMHBIX CITHPTOB TIIFOKO3bI B peakiuu ¢ rugpokcuaom meau(ll).
Wnentnduxanus kpaxmana. KauecTBeHHBIE peakiiny Ha OCIKH.

Jlabopamopnusle onvimpi. CpaBHEHHE CKOPOCTH HCIIApPEHUs] BOABI M 3TaHONA. PacTBOpMMOCTH IIIMIEpHHA B
Bozie. XMMMUYECKHE CBOMCTBA YKCYCHOW KHCIOTBL. OmnpeneneHWe HENPEAEIbHOCTH PACTUTEIBHOIO Macia.
Unentuduranus xpaxMana B HEKOTOPHIX NPOAYKTax NHHUTaHUS. M3roroBieHue KpaxMajbHOIO Kieicrepa.
N3sroroenenne mozaeneil MoneKkyn aMuHOB. M3roToBiieHre MOJIENIN MOEKYIIbI DNINIUHA.

Ilpakmuueckasn paboma. VinenTudukanus OpraHiuecKuX COCANHEHNH.

Oprannyeckasi XuMus 1 0011eCTBO

Bbuorexnosorus. Ilepuonst e€ pasButus. Tpu HampaBieHHss OMOTEXHONOTMHU: TE€HHAs (MM TEHETHYECKast)
WH)KEHEPHS; KIETOYHAs MHXKEHepus; Ouojoruyeckas HWHXKeHepHus. |eHeTMueckn Moau(UIUpPOBaHHbBIE
opranm3mel (I'MO) u TpaHcrenHass mnpoxnykuus. KnonupoBanue. HMmmoOmnnsoBaHHble (QEepMEHTBI U HX
MIpUMEHEHHE.
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Homumepsl. Kinaccudukaims nonumepoB. VICKyCCTBEHHBIC MTOMTUMEPBI: TISTUTYJIOU]T, alleTaTHBIN MENTK, BUCKO3a,
uemnoda.

Cunrterndeckue moguMmepbl. [lonuMmepusanus U TONUKOHJCHCAIMS, KaK CIIOCOOBI MONYYCHUS TOIUMEpPOB.
Cunrernueckue Kaydykd. l[lomuctupon, TeqioH M TMOMWBUHWIXJIOPHI, KaK MPEACTABUTEIHM ILIACTMACC.
CunTeTnuecKre BOJIOKHA: KallpOH, HAMJIOH, KeBJIap, JIABCAH.

Jemoncmpayuu. Kowieknuy KaydykoB, IIIaCTMAcC, CHHTETUYECKMX BOJIOKOH M UW3IEIMM W3 HUX.
DepMeHTAaTHBHOE PA3JIOKEHHE TMEPOKCHAA BOAOPOJA C IMOMOIIBI0 KaTaia3bl CBEKEHATEPTHIX MOPKOBHU HIIH
Kaprogens.

Jlabopamopnuvie onvimot. O3HAKOMIICHHE C KOJUICKITUSIMH KaydyKOB, IJIACTMACC M BOJIOKOH.

Ilpakmuueckan paboma. PacriozHaBaHue mIacTMacc U BOJIOKOH.

Coaep:xanne kypcea. 11 kaacce. ba3oBblii ypoBeHb

Crpoenue BenecTn

OcHoBHbIE cBelleHNs 0 cTpoeHnu aroma. CTpoeHne aTomMa: COCTaB sijipa (HYKIIOHBI) U JJIEKTPOHHAST 000I0UKa.
ITonsiTue 06 n3oronax. IloHsaTne o XUMHYECKOM QJICMCHTEC, KaK COBOKYITHOCTHU ATOMOB C OJMHAKOBLIM 3aps10M
snpa.

Ilepnoguyeckas cucremMa xumMu4yeckux diemenToB /{. 1. MeHeneeBa B cBeTe cBeTe YUEHHSA O CTPOCHMH
aroma. ®Dusnueckuii cMmbica npuHsTo B Tabmume [l. M. MenzeneeBa CHMBOJMKH: TOPSJIKOBOIO HOMeEpa
JJIeMeHTa, HoMepa Iepuona u Homepa rpynmbl. [loHsTHE 0 BaseHTHBIX AMekTpoHaxX. OToOpaskeHne CTPOEHHUS
SJICKTPOHHBIX 060.]'10qu aTOMOB XHMHUUYCCKHUX DOJIEMCHTOB C IIOMOIIBIKO OJJICKTPOHHBIX W OJICKTPOHHO-
rpaduuecKux GOpMyIL.

OObsicHeHHE 3aKOHOMEPHOCTE H3MEHEHHS CBOWCTB 3JIEMEHTOB B IEPHOAAX W TPYNNax IepHOANYECKON
CHUCTEMBEI, KaK CJICACTBUC UX DJICKTPOHHOI'O CTPOCHUS. QHCKTI.‘)OHHBIC CEMENCTBA XUMHYECKUX DJIEMEHTOB.
CpaBHenue Ilepuoauyeckoro 3aKkoHa W TeOPUH XHMHYECKOT0 CTpPOeHHs Ha (uiaocockoii ocHoBe:
MPEANOChUTKA  OTKpHITUA lleprnogmdeckoro 3akoHa H TEOPUHM XHMHYECKOTO CTPOEHHUS OPTaHHYECKUX
COEIMHEHUH; POJIb INYHOCTH B MCTOPUHU XUMHH; 3HAYEHUE NMPAKTUKN B CTAHOBJICHUHU M PA3BUTHH XUMHUYECKUX
TEOpUi.

HNonnasi xuMHUecKkasi CBSI3b M MOHHbIEe KpUCTALJIMYeckHe pemiéTku. KaTnoHBI M aHUMOHBI: MX 3apsiibl H
Kiaccuukarus 1Mo cocTaBy Ha MPOCThIe W ciokHBIC. [IpencraButenu. IloHsTHE 00 MOHHON XUMHUYECKOU
cBs3u. VoHHas Kpucrammueckas peniérka W (U3MYECKHEe CBOMCTBAa BENIECTB, OOYCIOBICHHBIE JTHM
CTPOCHHEM.

KoBanenTHast Xxumuyeckasi CBsi3b. ATOMHbIE U MOJICKYJISIpHbIe KpUcTauInyeckue peméTku. [Tonsatue o
KOBaJIGHTHOH CBSI3H. ONEKTPOOTPHUIIATEEHOCTh, HETONSpHAs W TONSpHAs KOBaJEHTHBIE CBA3H. KpaTHOCTBH
KOBJICHTHOHN CBSI3M. MeXaHW3MBbI 00pa3oBaHUS KOBAJICHTHBIX CBSI3CH: OOMEHHBIM W IOHOPHO- aKIIETOPHBIH.
[lonstpHOCTH MOMNEKYNBI, KaK CIEICTBHE MOMSPHOCTH CBS3M M TEOMETPUU MOJNeKynbl. Kpucrammmdeckue
PEemIETKN ¢ 3TUM THUIIOM CBSI3M: MOJIEKYJSIpHBIE M aToOMHble. DH3myuecKkne CBOWCTBA BEIIECTB, OOYCIOBIECHHBIE
THUTIOM KPUCTAJUTMYECKIX PEIIETOK.

Mertaninuyeckas cBs3b. [[OHATHE O MeTaIUIMYECKON CBS3M M METAJUIMYECKHX KPUCTAIUIMYECKUX PEIIETKaX.
du3nveckre CBONCTBA METAIJIOB HAa OCHOBE WX KPHUCTAJUIMYECKOro CTpoeHHd. lIprMeHeHWe MeTajuioB Ha
OCHOBE MX CBOMCTB. YUEpHBIC U LBETHBIE CIIJIABBIL.

Bonopoanasi xumuuyeckas cBsi3b. MeXMONEKYJISIpHAS U BHYTPUMOJCKYISIPHAS BOIOPOMHBIE CBS3H. 3HAUCHHE
MEXKMOITEKYISIPHBIX BOIOPOJHBIX CBSI3€W B MPHUPOJE U KUIHHU YEIIOBEKA.

Honumepsl. Ilonyyenne noIMMEpOB peakUUsIMU NOIUMMEpU3aLUMU U TOIUKOHACHCcAluu. BaxxHelmme
MIPEACTaBUTENH TUIACTMACC W BOJIOKOH, WX TONyYeHHUE, CBOMCTBA M NMpuMeHeHue. [[oHATHEe 0 HeopraHW4ecKuX
MOJTMMeEpax U UX MPeACTaBUTENH.

Jucnepcubie cucrembl. lloHsATHE O AucnepcHON ¢a3ze W TUCIIEPCHOHHOW cpene. ATperaTHoe COCTOSHUE
pasmep dactull (paspl, Kak OCHOBA JUIA KiIacCH(UKAIIUN TUCTIEPCHBIX CHCTEM. DMYIBCHH, CYCTIEH3HH, adPO30JH
— TpYIIEI TPYOOAMCIIEPCHBIX CHUCTEM, WX MPENCTABUTENHN. 30M U TeJIN — TPYIIBl TOHKOIUCIIEPCHBIX CHCTEM,
ux npencraButeny. [loHsATHE 0 CHHEpE3nce U KOaryISIUH.

Jemoncmpayuu. llepnonnueckoii cucremsl xumuyeckux sneMeHToB Jl. M. MenzeneeBa B pa3nnuHbIX (opMax.
Mopnens MOHHOM KpHUCTAJUIMYECKOW pEIIETKM Ha IpUMEpPE XJOpHJaa HaTpus. MUHepanbl C 3TUM THIIOM
KPUCTAININYECKON PEIIETKON: KAJIBIUT, TAUT. MoJIeNn MOJEKYISIpHOW KPUCTAIUIMUECKON PEIIETKH Ha MPUMEpPe
«CYyXOro JibIa» WJIM MOAa W aTOMHOW KPUCTAJUIMYECKOM PEelIETKUM Ha MpHUMepe anMasa, rpadura Wid KBapla.
Monens MomsapHOro odbéma raza. Mozpenn KpHCTAIMUECKHX PEMIETOK HEKOTOpBIX MeTayuioB. Komnekunuu
00pa3LoB pa3InYHBIX AUCTIEPCHBIX cucTeM. CHHEPE3UC U KOATYISIHsL.

Jabopamopuvie onvimsi. KoHCTpyupoBaHHE MOJAEIM METAJUIMYECKOM XHMMHYecKod cBs3u. IlomydeHue
KOJJIOWAHOTO pacTBopa KypHHOrO OeNKa, HCCIIENOBAHHE €ro CBOMCTB C IIOMOIIBIO JIa3€pHOM YKa3Ku H
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MpoBefeHre ero AeHaTtypauud. [lomydenne aMynbCuu pacTUTENBFHOTO Maciia U HaOJoieHne 3a €€ PacCIOeHUEM.
[omydeHue cycrieH3un «M3BECTKOBOIO MOJIOKa» M HAaOIONIEHNE 32 €€ ceAMEHTAalNeH.

XumMu4yeckne peakuuu

Knaccudukanmsa xuMHYeCKHX peakuuii. AJUIOTpONU3alys U W30MEpU3alusl, KaKk peakuun 0e3 M3MeHEHUs
cocraBa BemlecTB. Aiutorponus u e€ mpuumHbl. Kiaccudukaiyst peakuuii 1Mo pasiMyHBIM OCHOBaHHSIM: IO
YHCIy W COCTaBy PEarcHTOB W IMPOAYKTOB, Mo (ase, MO HCIOIb30BAaHUIO KaTanu3aTopa Win (epMmeHTa, 1o
TeroBoMy 3ddekry. TepMoxuMuieckre ypaBHEHHUS PEaKIIHA.

CxopocTb XMMHYeCKHX peaknuii. GakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMHUYECKUX peakUuii: mpruposaa
pearnpyromux BCEUICCTB, TEMICparypa, IUIOMAaAb HWX COINPHUKOCHOBCHHA pCarupyromux BEHICCTB, HUX
KOHIIGHTpAallKsl, TPUCYTCTBUE Karanu3atopa. lloHstne o kartanuze. @DepMeHTH, Kak OHONOrHMYECKHE
KaTaJin3aTophl. HHI‘I/I6I/ITOpI)I, KaK «aHTOHUMBD» KaTaJIn3aTOpPOB U UX 3HAYCHUC.

XuMHnyeckoe paBHOBecHe U CMOCOObI ero cMemenusi. Knaccupukanmss XMUMUYECKUX PEAKIHH MO MPU3HAKY
ux HampasieHus. [loHaTne 06 oOpaTHMBIX peakiusx U XxumudeckoM paBHoBecuH. [lpunimmn Jle-lllarense u
CIOCOOBI CMEIIEHHUSI XUMHYECKOro paBHoOBecusl. OOIIasi XxapaKTepUCTUKa PEAKIIU CHHTE30B aMMHUaKa M OKCHIa
cepri(VI) u paccMoTpeHmne yCI0BUI CMENIEHNS UX PABHOBECHS Ha IIPOU3BOICTBE.

I'maposm3. O6patumelii 1 HeoOpaTUMBIH ruAponu3bl. [uaponus conelt U ero TUMbBL. [WAPONIN3 OpraHUYECKUX
COEIMHEHUN B >KMBBIX OpraHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHATHE 00 sHepreTHyeckoM OOMEHE B
KJIETKE U POJIM THAPOJIN3a B HEM.

OKHCIANTETbHO-BOCCTAHOBUTENbHbIE peaknuu. CTeneHb OKWCIEHHWA W e€ ompeaeneHre mo QgopMmynaam
OPraHuYCeCKUX M HEOPTaHUYCCKHUX BCIICCTB. DneMeHTsl U BC€OICCTBA, KAaK OKHUCJIIMTCINM H BOCCTAHOBHUTCIIH.
[lonsatre o mpomeccax OKHCIEHHWS W BoccTaHOBIeHHsS. COCTaBIEHHE ypaBHEHHI XUMHYECKHUX pEeakiuil Ha
OCHOBE 3JIEKTPOHHOT0 OajaHca.

DJIEKTPOJIN3 PACIJIABOB U PACTBOPOB 3JIEKTPOJMTOB. XapaKTEPHUCTHKA JIIEKTPONU3a, KaK OKHCIUTEIHHO-
BOCCTaHOBUTENBHOTO Tpornecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIONIET0 B PacTBOpax 3JIEKTPOIUTOB.
IIpakTrueckoe NpUMEHEHHE IEKTPONIN3a: IONYYEHNE TaJ0reHOB, BOIOPOAA, KACIOPO/a, MEITOYHBIX METAJIOB
U IIET0YEH, a TAKXKE ATFOMUHUSA DIIEKTPOIU30M PACIIaBOB U PACTBOPOB COCAMHEHUN HTHX DIEMEHTOB. [IoHsATHE
0 raJIbBaHOIIACTUKE, I'aJIbBAHOCTET UM, PaQUHUPOBAHUM LIBETHBIX METAJIJIOB.

Jemoncmpayuu. PacTBopeHne CepHON KHCIOTHI U aMMHAYHON CETUTPHI M (PUKCAILMS TEIIOBBIX SBJACHHUH JUIS
9TUX TIpolleCCOB. B3aMMoOAEWCTBHUA pPacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCIOT OJIMHAKOBOU
KOHIICHTPALUU C OAMHAKOBBIMM KyCOYKaMM (TpaHylaMM) LIMHKAa U B3aUMMOJEHCTBHE OJMHAKOBBIX KyCOUYKOB
pa3HBIX METAJIOB (MarHus, LIMHKA, JK€JIe3a) C PAacTBOPOM COJITHOM KHCIIOTHI, KaK IpPHUMEpP 3aBUCHUMOCTU
CKOPOCTH XMMUYECKMX PEaKUHH OT NPHPOAbI BellecTB. B3ammoneiicTBUE pacTBOpOB THOCYIb(aTa HATPUS
KOHLICHTPAallUK W TEMIIEpaTyppl C PacTBOPOM CEPHOM KHUCIOTHI. MOAENMPOBAHHE «KHUILAIIETO CIOS».
Hcnonp3oBaHne HEOPraHMYECKHX KaTalu3aTopoB (coneil skene3a, MOOMIA Kajusl) M IIPUPONHBIX OOBEKTOB,
cozepKaliux Karamasy (celpoe Msco, Kaprodenp) I passIoKeHHs Iepokcuaa Boxopoxa. B3aumoneiictsue
IIMHKA C COJSTHOW KHCIIOTOM HHUTpATOM cepedpa, KaK IMpHUMEphl OKHCIUTEIBHO-BOCCTAHOBUTEIBHON PEaKIIMi 1
peakuun obmena. KoncrpyupoBanue momenu snexrponusépa. BunaeodparmMeHT ¢ NpOMBIIIIEHHONH YCTaHOBKU
JUTS TTOMY9YEHUS aTIOMUHHSL.

Jlabopamopusie onvimepl. nmocTpanus npaBuia bepromie Ha NOpakTUKE — MPOBEACHUE PEAKUUN C
o0pa3zoBaHMEM Ocajika, ra3a U BOAbL. | eTeporeHHBIN KaTaln3 Ha MpUMEpE Pas3jIoKeHUs! MEPOKCHAA BOIOPOAa B
IPUCYTCTBHH IHOKCHAA Maprania. CMenienne pasHosecus B cucteme Fe** + 3CNS™ > Fe(CNS);. Hcnsitanue
MHIMKaTOpaMyu Cpefbl pacTBOPOB COJEH pasiWyYHBIX THUHOB. OKHCIUTENBHO-BOCCTAHOBHUTEIbHAS pEaKIUs H
peakius oOMeHa Ha IpuMepe B3auMOJeHCTBUS pacTBOpoB cynbdara memu(ll) ¢ sxene3omM i pacTBOPOM IIETOUH.
Ilpakmuueckas padoma. Penienne 3KCIIEPUMEHTANIBHBIX 3a7a4 IO TeMe « XUMHYECKask PEaKIHsD».

BemecrBa u ux cBoiicTBa

Metanabl. Ou3nyeckrue cBOMCTBA METAJUIOB, KaK (DyHKUUS UX CTpoeHUs. [leneHne MeTanaoB Ha TPYNIbI B
TEXHUKE U XUMHH. XUMHYECKHE CBOWCTBA METAJJIOB M JJEKTPOXMMHUYECKUH pspa HanpspkeHud. IloHsatue o
METaJUIOTEPMHUH (TIOMHUHOTEPMUH, MAaTHUETEPMHH U JIp. ).

Hemeranasl. Baaropognsie rasel. Hemeramisl kak okuciaurend. Hemeramisl kak BOCCTAHOBHUTENH. Pan
ANIEKTPOOTPHULIATENEHOCTH. VIHepTHBIE 1IN OJIarOpOIHBIE Ta3kI.

Kuciaorsl Heopranmyeckne M opraHmveckme. KucimoTel ¢ TOUKM 3peHHsS aTOMHO-MOJIEKYISPHOTO YYECHHS.
Kucnorel ¢ Touku 3peHHsS TEOPUM NIEKTPOIUTHYECKON aucconuanuy. KHCIOoThl ¢ TOUYKHM 3peHHUs] MPOTOHHOU
teopur. OOmmme xuMHuYecKkre cBoiicTBa KUcaoT. Kitaccupukanus Kucior.

OcHoBaHus HeOpraHu4yeckne U oprannveckne. OCHOBaHMSI C TOUKU 3PEHHS ATOMHO-MOJIEKYJISIPHOTO YYEHUS.
OcHOBaHUS C TOUKU 3pEHUS TEOPUH NIEKTPONUTHUECKON aucconuanyi. OCHOBaHUS C TOYKH 3pEHMs IPOTOHHOM
teopuu. Kiaccudukanus ocHoBaHHN. XUMHUECKHE CBOMCTBA OPraHMUECKHX M HEOPraHMYECKUX OCHOBaHHMA .
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AMQoTepHBIE COeTUHEHHSI HEOPraHNYECKHe U opranuveckue. Heopranuueckue aMmpoTepHbIC COCTUHCHUS:
OKCHJIBI ¥ THJPOKCUJBI, — UX CBOWCTBA M MOJTy4YeHUE. AM(OTEpHBbIC OPraHUYCCKUE COSTUHEHNS Ha TIpUMEpe
aMUHOKHUCIOT. I[lenTuapl U nenTuaHas CBA3b.

Comn. Knaccudukanus comeid. JKécTkocTh BOmel M crmocoObl € ycTpaHeHus. llepexom kapOoHaTa B
rUIpoKapOoHat u 00paTHO. OOLIMe XUMUUECKIE CBOWCTBA COMCH.

Aemoncmpayuu. Komnexkuus wmeramoB. Komneknus HemeramnoB. B3aumoneiicTBue KOHLIEHTPHPOBaHHOU
A30THOM KHCIIOTHI ¢ Menblo. Benblnika TepMuTHOM cMecd. Bembliika 4€pHOro nopoxa. BelTecHeHHE TallOreHOB
W3 UX pacTBOPOB JIPYI'MMH rajoreHamu. B3auMoneicTBHe mapoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJSIHOM
KHCJOTHI ¥ aMMHaKa («IpiM 0e3 orHs»). [lomyueHne amMuaka W M3ydeHHE €ro CBOMCTB. PasnmuuHble ciryyan
B3aMMOJICIICTBHSI pPAcTBOPOB COJNEN altOMUHMS cO WIENo4Ybto. [lomydyeHue KECTKOW BOABI M YCTPaHEHHE €€
JKECTKOCTH.

Jlabopamopuvie onvimel. llonmyueHne HEpPAcTBOPUMOTO THUIPOKCHAA M €ro B3aUMOICHUCTBHE C KHUCIOTOM.
UccnenoBanne KOHIEHTPUPOBAHHBIX PACTBOPOB COMSHOW M YKCYCHOM KHCIIOT KamelbHBIM METOAOM MpPH HUX
pasbapnenuu Bomoi. [lomydueHue amQoOTepHOr0 THAPOKCHIA W U3y4YeHUE ero CcBOWCTB. [IpoBeneHue
Ka4eCTBEHHBIX pPeaKIMi 1O ONPeeIEHUI0 COCTaBa COMH.

Ilpakmuueckaa paboma. Perienre 3KCiepuMEHTAIBHBIX 33724 110 TeMe «BerecTBa u X CBOWCTBa.

XHUMHUS U COBPeMEeHHOe 00111eCTBO

ITIpou3BoacTBO amMmMmaka M MeTaHoJa. [loHSATHE O XMMHUUYECKOM TEXHOJOTMU. XHUMHUYECKUE PEaKIMU B
MPOM3BOJICTBE amMMHaka W MerTaHona. OOmas xiraccupUKAIFIOHHAs XapaKTepHCTHKAa peakiuil CUHTe3a B
IIPOU3BOACTBE 3TUX ITPOAYKTOB. HaquLIe MIPUHIIUIIBI, JIC)KAIMUE B OCHOBC IIPOM3BOICTBA aMMHUAaKa U MCTaHOJIA.
CpaBHeHI/Ie 9TUX IPOU3BOJCTB.

XuMHYecKasi TPaMOTHOCTh KaK KOMIIOHEHT o0lleil KyJabTypbl 4YejoBeka. MapKHpOBKa YITAKOBOYHBIX
MarcpuaaoB, SJICKTPOHUKU H 6BITOBOI7[ TEXHHUKHU, DKOJOrMYHOr0 TOBapa, IMPOAYKTOB IMUTAaHHA, STHKECTOK IIO
YXOy 3a OJIEAKJIOM.

Hemoncmpayuu. Mojnienb NPOMBIIIIIEHHON YCTAHOBKH MOIYYEHHUSI CEPHOU KUCIIOTHL. Mojiellb KOJTOHHBI CHHTE3a
aMMuaka. BugeodparMeHTsI B cllaiifibl O CTEIEHH SKOJIOTMYEeCKON YHCTOTHI TOBapa.

Jlabopamopnusie onvimpl. VI3ydeHrne MapKUPOBOK PA3IMYHBIX BUAOB MPOMBILUIEHHBIX U MPOAOBOIBCTBEHHBIX
TOBAapOB.

Tema | KoauyecTBo yacoB*
10 kjaace

Benenmne 1
CtpoeHre 1 KITacCH(PUKAITNST OPTaHNISCKUX COCTUMHCHII 2
YreBonopoas! 10
Kwucnoponconep:xarue opraHndecKre BemecTBa 11
AzoTcomeprkaiie opraHnIecKie BemecTBa 5
Buonornyeckn akTHBHBIE BENECTBA 2
HckyccTBeHHBIE M CHHTETHYECKHE OPTaHIMYECKHE BEMEeCTBA 3

UTOI'O 34

11 kJace

Crpoenue aroma u [lepuognueckuit 3akod .M. Menneneena 3
CrpoeHue BenecTBa 14
XUMUYECKHE PeaKIiH 8
BermiectBa 1 ux cBoiicTBa 9

UTOI'O 34
HUTOTI'O 10-11 knace 68

*Y4yebHO-TeMaTHUECKOe NI0YacOBOE IUIAHMPOBAaHUE pa3paldaThIBAETCS YUUTENEM Ha KaxAbld y4eOHBIN
rof.

Pacnpenenenne yaeOHBIX 4acOB Ha M3yUEHHE Ka)I0W TEMBI OCYLIECTBIISIETCS HA OCHOBE IPOrpPaMMHO-
LEJIEBOr0 MOJX0/1a, YTO 00ECIeINBAET MTOCIEN0BATENBHYIO PEaTU3aliI0 COACPKAHMUS TPOrPAMMBIL.

Bo3MoxHO BapbHpOBaHHE BHYTPH COACpXKAHHWS MPOrpaMMbl IMyTEM YCHJIEHHUS OTHENBHBIX TEM,
paszmenoB. BapbupoBaHue Ha YpOBHE colepkKaHHs 0oOpa30BaTeNbHOW NPOrpaMMBbl OCYIIECTBISIETCA MYTEM
MEPETUIAHUPOBKU KOJIMYECTBA YACOB B CTPYKTYPHBIX €JUHHIIAX MPOTrPAMMBbI; U3MEHEHUS MOCIEN0BATENIEHOCTH
M3yYEHUS OTIENBHBIX pa3feNoB IIPOrpaMMbl, HEKOTOPBIX TeM. J[aHHBIE KOPPEKTHBBI BHOCATCS C YUYETOM
0COOEHHOCTEH ydYalMXcs KOHKPETHOrO Kiacca: pa3Opoc B TeMIax M HampaBlCHUSAX pPa3BUTHUS JACTEH,
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WHIMBH/yaJIbHBIC Pa3JIN4us B UX 03HABATEIBHON JICITEIbHOCTH, BOCIIPUSTHH, BHUMAHUH, IAMSITH, MBIIIICHUN
M TJ., CBS3aHHBIC C BO3PACTHBIMH, TIICHXOJIOTMYECKMMU U (U3HOJOTMYCCKMMHU WHAMBHIYaJIbHBIMU
0COOCHHOCTSIMH YUaIIuXCsl.



