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IosicHuTEIBbHAA 3AIMNCKA

®denepa’bHBIi  TOCYIAPCTBEHHBIH  00pa30BaTeNbHBIM  CTaHAApT  OOIIETo
oOpa3oBaHus, a TaKkXK€ OCHOBHbBIE W€ U ToNokeHus [IporpamMmbl pa3BuTHS U
dbopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX MEUCTBHHA IJIsi CpPemHEro (TOJHOTO)
o01iero oOpa3zoBaHusl COCTABISIOT OCHOBY IpeajiaraeMoi paboyeit mporpaMmel.
OTa mporpaMma JIOTHYECKH MPOJOJKACT MIPOrpaMMbl [l HAYaJIbHOTO
OOIIIEro U OCHOBHOTO 00IIEero 00pa3oBaHMs B 00JIACTU Pa3BUTHSL BCEX OCHOBHBIX
BUJIOB JESATEIBHOCTH OOy4YaeMbIX, IMpeAcTaBleHHbIX B HUX. OHa cocTaBieHa ¢
y49€TOM 0COOCHHOCTEH, KOTOPhIE OOYCIIOBIIEHBI, B TIEPBYIO OYEPElb, IPEIMETHBHIM
COJIEP’)KaHUEM U MCUXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTIMU 00y4aeMbIX.
[To3HaBarenpHas JEATEIBHOCTh MPU HU3YUYEHHHM Kypca XUMHUM Ha 0a30BOM
YpPOBHE WIrpaeT BEAYIIYIO pPOJb B Pa3BUTUU OCHOBHBIX BHJIOB Y4EOHOM
JESATEILHOCTH CTapIICKIACCHUKOB: BJIaJIETh METO/IaMU HAYYHOTO MTO3HAHUS, ITOJTHO
Y TOYHO BbIpakaTh CBOM MBICJIH, XapaKTEPHU30BaTh, OOBACHATH, KJIaCCU(PUIIMPOBATH
XUMHUYECKHUE OOBEKThI, padoTaTh B IPyIIe, apryMEHTUPOBATh CBOIO TOUKY 3PEHUS,
HAXOJIUTh, UCTIOIB30BaTh PA3IMYHbIE UCTOYHUKKA UH(POPMAIIMK U TPEJICTABISATh B
YCTHOM M MMCBMEHHOM PEUN PE3YJIBTAThI €€ aHAIU3a.
Opnna u3 3ama4 0Oy4YeHUsST B CPEIHEH IIKOJIe — OmpeeiieHue AaabHenen
0o0pa3oBaTeibHOM TPACKTOPUM M OTBETCTBEHHOTO BBIOOpa JKMU3HEHHOTO U
npodeccuoHaNbHOTO TyTH. sl pemieHust 3TON 3a1adyd CTApIICKIACCHUKH TPU
W3YYCHUHN XUMHUH JOJHKHBI UCTIOIB30BaTh MPUOOPETEHHBIN HA YPOKAX XUMHUH OTIBIT
JEATEIIbHOCTH B MpodeCCUOHANIBHOM chepe 1 000 KU3HEHHOM CUTYyalluu.
CornmacHo 00pa30BaTeILHOMY CTaHIAPTY, IJIaBHBIC WeaU CpeoHezo 00uiezo

00pa306anusn COCTOST:

1) B mpuoOpereHWHM  3HAHWH, YMEHHA ©  CIHOCOOOB  JCSTEIHHOCTH,
CIIOCOOCTBYIOIINX (POPMUPOBAHUIO TIEIIOCTHOTO TPEJICTABICHUS O MUPE;

2) B pa3BUTUU OIbITA Pa3HOOOPA3HOW JCATCIBHOCTH, CAMOIO3HAHHUS M
CaMOOIIPEICIICHHUS;

3) B OCO3HAaHHOM BBIOOPE HHIMBUAYaJbHOH 00pa30BATEIbHON TPACKTOPHH H

po(ecCuoOHAIbHON AESTETBLHOCTH.



Bonpiioil BkIaag B OCTHXKEHHE STUX IIeNiel cpenHero ooiero oOpa3zoBaHMs

BHOCHT U3YUEHUE XUMUU, KOTOPOE TIPU3BAHO 0OECHEeUUmb:

1) ¢opMupoBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B KOTOPOW CHCTEMa
XUMHUUYECKUX 3HAHUH SBIACTCS €€ BAXKHEHIIIMM KOMIIOHEHTOM;

2) pa3BuTHE MHTEJUIEKTYaIbHOTO 151 HPABCTBEHHOT'O MOTEHIHAIA
CTapILIEKIACCHUKOB, (OPMHPOBAHME Yy HHUX OKOJOTMYECKHM TIPaMOTHOIO B
y4eOHOM U po(heCCUOHAIBHOMN ACSITENIBHOCTH, & TAKXKE B OBITY;

3) OCO3HaHWE Yy CTapIICKIACCHUKOB HEOOXOAMMOCTH B pa3BUTHH XHUMHUU U
XUMHYECKOM MPOMBIIIJIEHHOCTH, KaK MPOU3BOAUTEIHHON CHIIBI OOIIECTBA;

4) TOHMMaHWE HEOOXOJUMOCTH 0€30IacHOr0 OO0pallleHHs C BEIISCTBAMHU U
MaTepHUaiaMy, UCIOJIb3YEMBIMU B IPO(PECCUOHAIIBHON U TTOBCETHEBHOM KU3HMU.

Henamu uzyuenus xumuu ¢ cpeoneil uiKone AGaAANMCA:

1) BUIEHHE M MOHMMAHUE 3HAYMMOCTH XMMHUYECKHMX 3HAHUH JUIS KaKIOro WicHa
COLIMYMa; YMEHHE OIICHUBATh pa3inyHble (DAKTHI U SIBICHUS, CBS3aHHBIE C
XUMUYECKUMH 00BEKTaMU U MPOIIECCaMU Ha OCHOBE OOBEKTHUBHBIX KPUTEPUEB
U ONpeNelaEHHOM CHCTEMBI LIEHHOCTEH, (POopMyIuMpoBaTh W OOOCHOBBIBATH
COOCTBEHHOE MHEHHE U YOEKICHUE;

2) TIOHUMaHHWE POJIM XMMUHU B COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTHHE MUPa
Y UCIOJIb30BAHNE XUMHUUYECKUX 3HAHUHN U1l OObsICHEHUS! 00BEKTOB U IPOLIECCOB
OKpYXKarollel JIEUCTBUTEIBHOCTH — IPUPOAHOM, COLUAIBHOM, KYJIBTYpHOM,
TEXHUYECKOU CPEbI;

3) dopmupoBaHUE Y CTAPIICKIACCHUKOB NIPU W3yYSHUH XUMUH OTIBbITA TIO3HAHUS U
CaMONO3HAHUS C IIOMOIUBID KIIFOYEBBIX KOMIIETEHTHOCTEH  (KIIFOYEBBIX
HABBIKOB), KOTOPbIE MMEIOT YHHBEPCAJIIbHOE 3HAYEHUE ISl Pa3IMYHBbIX BHUJIOB
JeATEeIbHOCTH, — IOWCKA, aHalu3a U o0paboTKu UHGPOpPMAIUU, U3TOTOBIICHHE
WH(OPMAIIMOHHOTO TMPOAYKTa M €ro MPE3CHTAIMH, TPHUHSATHS peUIeHuH, ,
KOMMYHUKATUBHBIX HaBBIKOB, 0€30MacHOro oOpalieHuss C BeIIeCTBaAMH,
MaTepuajiaMyd M TpolleccaMd B TOBCEIHEBHOW KU3HU M MPO(eCcCHOHAITBHON

ACATCIBbHOCTH.

MeTonuueckue 0COOEHHOCTH Kypca
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CopnepxkaHue Kypca peanuzyercss U3 pacu€ra 1 4 B Heaento. DTOT JTUMHUT
BpEMEHHU U 00YCIIABIMBAET PsJi METOAMUYECKUX OCOOCHHOCTEHN Kypca.

N3yyenne xumum Ha 0a30BOM YpPOBHE alpuHOpU HE  TOTOBUT
cTapuiekiacCHUKOB K crnade EI'D mo xumum. Iloatomy B mocTpoeHHM Kypca
UCIIOJIb30BAaH ~ @HMIPONOUEHMPUYECKUIL N00X00, TIpU KOTOPOM OOydeHue
IpeaMETy MNPOUCXOAUT HAa OCHOBE Yy4€Ta HMX HHTEPECOB, CKIOHHOCTEW U
O0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 NOOX00d, TIPU KOTOPOM 00ydeHUE
XUMHUHU CTPOUTCS Ha OCHOBE MPUHIIUIIOB U METOJOB MTO3HAHUS CAMOW XUMHH.

Huskasgs MoTuBauMs HM3y4€HHS XUMUHU  OOJIBIIMHCTBOM  y4allUXCs
IYMaHUTApHBIX, (PU3MKO-MAaTEMaTUUYECKUX KJIACCOB M IIKOJ OOyClOBiIE€Ha €€
CTaTyCOM KakK Henpo(HJIbHOM IUCUHUIIIMHBL. [l03TOMYy C 1€/bl0 TOBBIIICHHS
WHTEpECa K XUMHH Yy TaKuUX CTAPIICKIACCHUKOB IPEIyCMOTPEHO YCUJIEHUE
IPUKIAAHOTO XapaKmepa COICPKAHWS W II03HABATEIbHOW JEATEIBHOCTH IIPU
O0Oy4eHHH JAHHOTO Kypca, T. €. CBA3M XMMHUHU C IMOBCETHEBHON JKM3HBIO YEJIOBEKA.
Tax, B Kypce OpraHn4eckol XMMUM Ha 0a30BOM YPOBHE Ipe/jlaraeTcsi u3yuyeHue
paznena «Opranudeckass XuMusi U OOIIECTBO», KOTOPBIA  3HAKOMUT
CTapILIEKIACCHUKOB C OCHOBaMH OMOTEXHOJOTUU M XMMHUU MOJUMEPOB. A B Kypce
o0mieil XuMuu B paszzesie «XUMUs U COBPEMEHHOE OOIIECTBO» paccMaTpUBAETCs
TeMa «XUMHUYECKas TPaMOTHOCTb, KAK KOMIIOHEHT OOILEl KyJIbTYphl YEIOBEKa,
dbopmupyeTcsl yBaKEHUE K MHCTPYKIIHMSIM IO SKCIUTyaTalliy OBITOBBIX MPUOOPOB U
IIpenaparoB, a C LUENbK IPABWIBHOIO YXOJa 3a TPUKOTAXKHBIMH H3IACIHIMU
(YUCTKOM, CTUPKOH, CYIIKOH, YTIOKKOM ), — YMEHHE YNTATh UX 3TUKETKHU.

VY4eOHbIil MaTepuan Kypca XMMUHM Ha 6a30BOM YPOBHE U3JI0KEH HE B CyXOM
IuaakTH4eckoM (opmare, a ghopmame cobdecedosanua c oOydarOIUMCS  Ha
OCHOBE pEaIU3alMi MEKIPEIMETHBIX CBSI3€M C MHPOBOM XYyJOKECTBEHHOMN
KYJIBTYPOW, IUTEPATYPOU, TUTEPATYPOU, HCTOPUEH.

VYcunenue ryMaHuTapuzallid B OOYyYEHMHM XUMHUM B KJaccax MW IIKOJIax
TYMaHUTAPHOTO MPO(UIIS MPOBOJUTCS C MOMOILBIO METOJIOB, IPUEMOB U CPEJCTB,
MPUMEHSIEMBIX MPU M3YYECHHM T'YMaHHTApHBIX AUCHUILIMH. Hampumep, xopouuit

PE3yJbTaT KaK AJId MHOCTPAHHOI'O A3bIKA, TAK U JJId XUMHH, )IaéT HUCIIOJIB30BaHHUC



XUMHUYECKOTO MaTepHalla Ha COOTBETCTBYIOIIEM SA3BIKE Y4YalUIUMHUCA LIKOJN U
KJIACCOB ¢ YIIyOJEHHBIM H3YyYEHHEM HHOCTPAHHOTO s3bika. Emé Oompiuii
ahdexT st 060X MPEeAMETOB OYAET JOCTUTHYT, €CIIA K MOA00PY XUMHYECKOTO
MaTepuansa Ha MHOCTPAHHOM S3bIKE INMPUBJIEKAIOTCA W CaMU y4Yalllhecs, KOTOpbIe
HaxXoAsAT W MPEACTABIAIOT MH(GOPMALMIO O pPA3BUTUM XUMHYECKOW HAyKH U
IPOMBIIUIEHHOCTH B CTpaHaxX M3y4aeMoro Si3bIKa U O POJIM YUEHBIX-XUMHUKOB ITHX
CTpaH MNpU MOATOTOBKE COOOUIEHMM W MPE3eHTAluu 10 33JAaHUSIM PYOpUKH
«HWcnonp3yiiTe NOMOIHUTENBHYIO MH(OPMALMIO U BBIpa3uTe MHEHUE». B cBoro
ouyepeqb, 3TO TO3BOJSET pa3BUBATh HMX HHPOPMAIMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTB.

B knaccax (u3MKO-MaTEMaTUUYECKOTO MPOQPUIS TEMBbI, CBA3aHHbIE C (DU3UKON
U3Yy4aroTCs Ha OCHOBE aKTUBHBIX (popM (Oecen, TUCIyTOB, YPOKOB-KOH(PEPEHIIHI),
YTO IO3BOJIIET 3HAUUTEIBHO YBEIMYUTH JOJK0 CaMOCTOSTENbHOM paboThI
yuamuxcs. Tak, Hanpumep, paccMaTpuBaeTcsl Y4eOHbI MaTepuall Mo CTPOEHUIO
aTOMa M BEIIECTBA, HEKOTOPBIM acHeKTaM (PU3NYECKOW U KOJUIOMIHOW XHMMHUH,
ra3oBbIM 3aKOHAaM. TakoWl MHTErpaTUBHBI MOAXOJ K OOyYEHHIO XHWMHUHM Ha
0a30BOM YypOBHE U IO3BOJIIET (POPMHUPOBATH LEIOCTHYIO €CTECTBEHHO-HAYUHYIO
KApTUHY MHUDA.

Xumuueckuii IKcnepumenm u pacuémuvie 3a0auu no gopmyaram u
ypaséneHuam B Kypce 0a30BOro YypoBHsS H3-3a HEOOJIBLIOTO JIMMHMTAa BPEMEHU
UCITOJIB3YIOTCSI HECKOJIBKO MHA4Y€e, YEM B OCHOBHOM IIKOJIE U MTPU U3YYEHUU XUMUU
Ha yriy0inEHHOM YPOBHE.

VYBenuueH yJenbHbId BEC JEMOHCTPALMOHHOTO SKCIIEPUMEHTA U YMEHBIIIEH —
JabopaTopHOTO ydyeHuudeckoro. IloaTomMy pekoMeHayeM TMpu  BBINOJHEHUU
JEMOHCTPALIMOHHOTO AKCIIEPUMEHTa IIMPOKO MPHUBJIEKATh YYaIIUXCS B KayeCTBE
acCUCTEHTOB yuuTens. Kpome 3Toro, ¢ Leap0 3KOHOMHHM BPEMEHM U YCHIICHHUS
HaIJISIIHOCTH Ha YpOKax XMMHH MpeJjiaraercs UCIojab30BaHHE BUACO(PpParMeHTOB
¥ BHUJIEOMATE€pPHAJIOB, a TAaK)K€ KOJUIEKLHH, MOArOTOBIEHHBIX K KaXJIOMY YpPOKY

XUMUHU HA OCHOBE PUCYHKOB-KOJUTAKEH U3 YICOHUKOB.
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YroObl peanu3oBaTh B3aWMOCBS3b KAUECTBEHHON M KOJMYECTBEHHOW CTOPOH
U3y4aeMbIX XMMHUYECKHX OOBEKTOB, — BELIECTB M PEaKLUl, — pacyETHbIE 3a7a4u
no ¢opMyliaM M ypaBHEHHUSM, HEOOXOIMMO TaKXKe€ YBEIMYUTH YACIbHBIA Bec
CaMOCTOATENbHON paboThl ywammxca. C 3TOH Lenbl0 pacyéTHbIE 3a/ayw,
OpUBEIEHHBIE B KOHIE KaXJIoro mnaparpaga y4eOHUKOB, OLIEHUBAIOTCA U
KOMMEHTHUPYIOTCS YYUTEJIEM Ha MPOTSLKEHHMH 3—5 MHUHYT B Haudaje KaXKJI0ro
ypoKa.

Packpveimue ceasu u3yuaemozo mamepuana c oyoyweii
npogeccuonanvHoil  0eamenbHOCmbl0  6bINYCKHUKA  CPEOHell  WKOJlbl
CnocoOcmeyem yCuileHu0 MOMmueAuuUu yYHaujuxca K u3yueHuio Henpo@puibHoi
oucyunaunpl. ITO  MOXET  OBbITb  JIOCTUTHYTO  4Y€pe3  BBINOJHEHUE
CTapIlEKIIaCCHUKaMU 3aJaHuil ¢ obuieil TeMatukoil «IloaroroBere coobiieHue o
TOM, KaK CBSI3aHbl CBEJICHUSI KOHKPETHOM TeMbl ¢ BbIOpaHHOM BaMu BY3om unu ¢
Oyayieit mpodecCuoHaIbHON AEATEIbHOCTHIOY.

bonpuiyro ponbs B MHTErpalliM 3HAHUK CTapIICKIACCHUKOB II0 XMMHH M
APYTUM IIpEAMETaM UIPaOT @uiaocogckue Kamezopuu u 3aKOHbl, HATIPUMED,
3aKOHBI IEPEX0Ja KOJIMYECTBEHHBIX OTHOLIEHWN B KaYECTBEHHbIE, €IUHCTBA WU
O0pbOBI MPOTUBOMOJIOKHOCTENW WIIM KaTErOpHUsl «OTHOCUTEIbHOCTH UCTUHB. Tak,
B XO0JI€ IUCKYCCUH O CYTH NMEPUOANYECKOr0 3aKOHA YUYaAIIUECs MPUXOIAT K BEIBOIY
O MPUYUHHO-CIIEACTBEHHOW CBSI3M U3MEHEHUN CBOWCTB AJIEMEHTOB U 00pa3yeMbIX
MMH BEIIECTB OT 3apsA0B U3 ATOMHBIX SIJEp WIA O JBOMCTBEHHOM IIOJIOKEHUU
BOZOpOAAa B Tmepuoauyeckoi cucreme. llpu paccmoTpeHun KiaccuduKanuu
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX BEIIECTB (METAIbl U
HEMETaJUIbl) U COEMHEHUHN (OKCUBI U TUAPOKCH]IBI) HA OCHOBE OTHOCHTEIbHOCTH
VMCTUHHOCTH OOY4YaroUIMECss OCO3HAHHO PAacCMAaTpPUBAIOT 0a30Bble MOHATHUS Kypca:
CTPOEHHE aTOMa M BHUJbl XMMUYECKUX CBSI3€H, THUIBI KPUCTAJUIMYECKUX PEIIETOK U
dbu3nUeckue cBOCTBa BEUIECTB, aM(OTEPHOCTb.

OguH 4Yac B Hememo, OTBEAEHHBIM HAa HM3yYEHHE Kypca, MpeIoaraer
LIIMPOKOE  HCIIOJIb30BAHUE  JIE€KUUOHHO-CEMUHAPCKOU  (opmbl  npoGedenusn

Yueonvlx 3anamuii. IT0 TO3BOJISIET CTAPIICKIACCHUKAM HE TOJbKO 3(PHEKTUBHO



7

yCBaMBaTh COJEPKAHUE Kypca, HO U TOTOBUT WX K MPOJOJDKEHUIO 00pa3oBaHUS B

BBICIIEH 1IKOJIE, IIe Takas Gopma npeodianaer.

OO0mas xapakTepucTuKa Kypca

OcoOeHHOCTH  CcOAepKaHUS W METOJUYECKOTO TIOCTPOCHHUS  Kypca
chopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConepxaHue Kypca BBICTPOECHO JIOTUYHO M JOCTYITHO B COOTBETCTBHUH C
CUCTEMHO-/IEATEIbHOCTHBIM MOAXO/IOM Ha OCHOBE UEpapXUHU yu4eOHBIX MPoOsIeM

2. B 10-om kiacce cTaplIeKIacCCHUKU 3HAKOMATCS C OOTraThiM MHUPOM
OpraHMYECKUX BELIECTB HAa OCHOBE pealM3allMK HIEH B3aUMOCBSI3U XUMUYECKOTO
CTPOEHHSI 3TUX BEUIECTB C UX CBOMCTBAMH U IPUMEHEHUEM

3. Copepxanue kypca oOmei xumuu B 11-oM Kiacce crnocoOCTBYeT
(GOpPMHUPOBAHUIO €AMHOM XUMHUYECKON KapTHHBI MHUpPa Yy BBIIYCKHUKOB CpEIHEH
HIKOJIBI MYTEM PACCMOTPEHHUs OOIMIMX [UIsi HEOPraHMYECKOW M OpraHuyYecKoi
XUMUU TOHSTH, 3aKOHOB U TEOPHUH.

4. N3yueHne Kypca MPOBOAUTCS HA OCHOBE COUYETAHUS TEOPUM W MPAKTHKHU
po0IeMHOro 00y4eHHUsl U MOAaYM MaTepuaia B JIOTHKE HAyYHOTO MO3HAHUS.

5. TeopeTtnueckue MTOJIOKEHUS Kypca LIUPOKO MTOIKPETIEHBI
JEMOHCTPAIlUOHHBIMU ~ XMMHUYECKMMM  JKCIEpUMEHTaMH,  JabopaTOpHBIMU
OMBITAMHU U MIPAKTUYECKUMH pabOTAMH.

6. Peanuzyercs uHTErpanus coluepkaHus Kypca ¢ IPEeIMETaMH HE TOJBKO
€CTECTBEHHO-HAYYHOI'0, HO U TYMAHUTAPHOIO LIUKJIOB.

7.  JocTmXeHWI0 MpeAMETHBIX, METAnpeIMETHbIX M  JIMYHOCTHBIE
pE3yabTaTOB CIOCOOCTBYET cHcTeMa 3aJaHuil B ¢opMare pediekcuu: MpoBEphTE
CBOIl 3HAHUS, MPUMEHUTE CBOM 3HAHUS, WCHOJIb3YUTE JOMOJIHUTEIBHYIO
MH(OPMAIIUIO U BBIPA3UTE MHEHUE.

8. PackpbiBaeTcs poOJib POCCHUMCKUX YUYEHBIX B CTAHOBJIEHWU MHPOBOMU
XUMUYECKOM  HayKd, YTO CIOCOOCTBYET BOCIWTAHHUIO NAaTpUOTHU3MA U

HAIIMOHAJIBHOM CaMOUACHTU(DHUKAIIH.



9. Kypc peammsyer cBsI3b Y4eOHOW MAWCIUIUIMHBI C JKU3HBIO, YTO
CIIOCOOCTBYET YCHUJICHHIO MOTHBAIIMM YYAIIUXCS K H3YYCHHIO HENpOoUILHOU
XUMHUHM 4Y€pe3 paCKpbITHUE CBSI3M HW3y4yaeMoOro Marepuaiga ¢ Oymyuie
oOpa3oBaTeIbHON TpaeKTOprel U Po(eCcCHOHATBHON IS TEIHHOCTH.

10. B Kypce TmpencTaBlieHbl COBPEMEHHBbIE HAINpPaBICHUS Pa3BUTHS
XUMHUYECKOW HAyKU U TEXHOJIOTHUHU.

11. B kypce Hanum oTpa>keHrne OCHOBHBIE COIEPKATEIbHbIC JIMHUU:

o «Bewecmeo» — 3HaHHMSI O COCTaBe, CTPOCHHM, CBOMCTBaX ((U3HUECKUX,
XUMUYECKUX ¢ OHWOJOTUYECKHNX), HAXOKJACHHH B TPHUPOJC W TOIYYCHHH
BKHEUIIINX XUMUUYECKUX BEILIECTB;

o «Xumuueckaa peakyus» — 3HaHUS O MpolEccax, B KOTOPBIX MPOSBISIOTCS
XMMHUYECKUE CBOMCTBA BEIIECTB, YCIOBHUSIX HMX MPOTEKAHUS U CIocobax
yIpaBJeHUs UMU;

o «lIpumenenue 6euwyecme» — 3HAHUS B3aAMMOCBA3U CBOWCTB XUMHUYECKUX
BEILIECTB, HAMOOJIEE HCIOIB3YEMbIX B OBITY, MPOMBIILUICHHOCTH, CEJIbCKOM
XO3SIUCTBE, 3JPABOOXPAHEHUN U HA TPAHCIIOPTE;

o «A3bIK Xumuw» — CHCTEMA 3HAHWI O BAXHEWIINX NOHATUAX XUMUU U
XUMHUYECKOM HOMEHKJIaType HEOPraHWYeCKUX U OpPraHMYeCKHUX BEIIECTB
(UIOITAK wu TpuBManbHOM); BiIaJCHUE XUMHUYECKOM CUMBOJIMKOM U €&
OTpaXCHUEM Ha MUChbME, —XUMHUYECKUMHU 3HAKaMu (CUMBOJIaMHU), (POpMYsIbl U
ypaBHEHMS, a TakKe MpaBuja IMepeBoja WUHPOPMAIMU C POJHOTO s3bIKa Ha
SI3IK XUMHUH B OOpaTHO.

MecTto npeamera B yueOHOM IJIaHE

Kypc xumum B cpemHen mkone npeaycmarpubaercss DenepanbHbIM
rOCyJIapCTBEHHBIM  00pa30BaTeIbHBIM  CTaHJAPTOM KaK COCTaBHas  4acThb
npenMeTHol o0nacTu « EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

XuMusl BKJIIOUEHA B pasfen 0a3ucHOTrO y4eOHOTO IUIaHa CpeaHEH IIKOJIbI
«Conepxanue, (QopmMupyemMoe ydyaCTHHKaMU OOpa3oBaTEIbHOTO IpoIeccay,

MO3TOMY OOydYaromuecss MOTyT BBIOpaTh XMMHIO Kak Ha 0a30BOM, Tak W Ha
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yrIyOn€HHOM  YpOBHE WM K€, B KadyeCTBe aJbTepHATUBBI  BHIOpATh
UHTETPUPOBaHHbBIN Kypc «EcTecTBO3HAHUEY.

B 0GasucHom ydeOHOM TUIaHe 001Ie00pa30BaTEIbHBIX OpTraHU3aALUN
U3y4YEeHHE XUMHH MPOBOAUTCA W3 pacuérta 1 yac B Heaemo (70 dacoB 3a 1Ba roja
oOy4yeHMs]), B COOTBETCTBUM C KOTOpPbIM U paszpaboTaHa JaHHasg paboyas

mporpamMma 1Mo XUuMUH JJI CPEAHETo 00I1ero oOpa3oBaHus Ha 6a30BOM ypOBHE.

JIMYHOCTHBIE, MeTANIPEAMETHbIC U MPeIMETHbIE Pe3yJIbTAThI

OCBOEHHSI Kypca

OOydeHre XMMUU B CpeAHEH IIKoJie Ha 0a30BOM YPOBHE MO JAHHOMY KypcCy
CHOCOOCTBYET  JOCTHKEHHIO  OOyYaroIIMMHCS  CIEAYIOIIHUX  JUYHOCHIHBIX
pe3yniomamoe:

1) gyyBcTBa TOPAOCTH 3a POCCHHCKYI0O XHUMHUECKYH0 HAayKy W OCO3HaHHUE
POCCUHCKON Tpa)XTaHCKOW HUJEHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU
chepe;

2) 0Co3HaBaTh HEOOXOAMMOCTH CBOCH IMO3HABATCIILHOW JCSATEILHOCTH M YMEHHUE
VOPABIATh €10, TOTOBHOCTh U CIOCOOHOCTH K €aMOOOpa3OBaHHUIO Ha
MPOTSKEHUU BCEW KU3HU;, MOHUMAHUE Ba)KHOCTU HEMPEPHIBHOTO 00pa30BaHUs
KaKk (akropy ycrnemHou npodeccruoHaqsbHON U OOIIECTBEHHON JIESITEILHOCTH;
— 6 no3HasamenbHol (KOTHUTUBHOM, MHTEIICKTYaJIbHOW) cghepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpDY JayibHelIIelr  00pa3oBaTeIbHON
TpaekTopuu uiu chepbl NpodhecCHOHANBHON AESITENbHOCTH — 6 Mpy008ol
cepe;

4) HempuATHE BPEIHBIX MPUBBIUEK (KYpeHHs, YHOTPEOJICHUS ajKOrois W
HApKOTUKOB) HAa OCHOBE 3HAHUM O TOKCHMUYECKOM M HApPKOTUYECKOM JIEUCTBUU
BCILIECTB — 8 cghepe 300posvechepedicerus u Oe30nacHo20 00pasza Heu3nu,
Memanpeomemuvimu pesyivmamamu OCBOCHHS BBITYCKHHUKAMHU CpelHEn

IITIKOJIBI KypCa XHUMHUH SIBIISTFOTCS:

1) ucnonvsosanue OCHOBHBIX METOJMOB TMO3HAHUs (OIpENEIeHHEe HCTOYHUKOB

y4eOHOM ¥ HaydyHOU MH(pOpMalnK, MoJydeHue 3Tol nHdopmaluu, e€ aHaaus, u
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3)
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YMO3AaKJIIOYEHUSI HA  €r0  OCHOBE, W3IOTOBJIEHUWE W  MpE3eHTALMs
MH(POPMAIIMOHHOTO MPOJYKTa; MPOBEICHUE SKCIIEPUMEHTA, B TOM YHUCIIE U B
IPOLIECCE MCCIIENOBATENBCKON JIESITENIBHOCTH, MOJEIUPOBAHUE H3yYaeMBbIX
O0OBEKTOB, HAOMIONICHUE 32 HUMU, UX U3MEpEHue, (puKcamus pe3yibTaToB) U UX
npumeHnenue i TIOHUMAaHUS  pPa3MYHBIX  CTOPOH  OKpY’Karollen
JICHCTBUTEILHOCTH;

é1a0deHue OCHOBHBIMM HHTEIIEKTYaJbHBIMU OIEpalUsIMHU (aHAIU3 U CUHTES,
CpPaBHEHHE U cHCTeMaTH3alus, 0000IIeHNEe U KOHKpeTH3alus, Kiaccupukarus
M TIOMCK  aHAJIOTOB, BBISBJICHUE  IPUYUHHO-CIEICTBEHHBIX  CBS3€il,
(bopMynupOBKa TUIIOTE3, UX MPOBEPKA U (POPMYIUPOBKA BBIBOJIOB);

no3HaHue OOBEKTOB OKPYXAIOLIEr0 MHpa B IUJIAHE BOCXOXKACHHUS OT
abCTPaKTHOIO K KOHKPETHOMY (0T OOILIEr0 Yepe3 YACTHOE K €IUHUYHOMY);
CcnocobHocmb BBIIBUTaTh UAEH U HAXOAUTh CPEACTBA, HEOOXOAMMBIE MJIS HUX

JIOCTHKEHUS,

5) ymenue hopMymupoBaTh LEIH U ONPEACTIATh 3aJa4d B CBOCH IMO3HABATEIbHOU

6)

JEATCIIBHOCTH, OIPEISIATh CPEACTBA JUIS JOCTHXKCHHS IEJIeH W peIIcHUs
3ajad;

onpedenams  PAa3HOOOpa3HbIE  UCTOYHUKHU  TIOJYYCHHS  HEOOXOZMMOM
XUMHYECKON MH(POPMALINY, YCTAHOBJICHUE COOTBETCTBHUS COACPKAHUS B (POPMBI

npeicTaBieHrs UHPOPMAITMOHHOTO TTPOAYKTA ayTUTOPHH;

7) ymeHue IpOIYKTHBHO OOLIATHCS M B3aUMOAECHCTBOBAThH B MPOIIECCE COBMECTHOM

8)

NEATETbHOCTH, YYUTBHIBATH TIO3HWIMHM JPYTUX YYACTHUKOB JCATEIHHOCTH,
3¢ hHeKTUBHO pa3penaTh KOHPIUKTHI;

20mMoGHOCMb K KOMMYHHUKAIMM (TPEACTaBIATh pPE3ylbTaThl COOCTBEHHON
MO3HABATEILHOW  JCATEIBHOCTH, CHABIIIATh H  CAymaTh  OIIIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO TIO3UITHIO);

9) ymenue wWCNONB30BaTh CpeACTBA WMH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX

texHosoruii (nanee — MKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3alMOHHBIX 3aJlad C COONIOIEHHEM TPeOOBaHUN APPrOHOMHUKH, TEXHUKU
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0€30MaCHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHM S, MPABOBBIX M ITUUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON O€301TaCHOCTH;

10) 6radenue S3BIKOBBIMH CPEICTBAMH, B TOM YHCIE M S3BIKOM XHUMHH —
YMEHHUE SICHO, JIOTUYHO W TOYHO H3J1aratb CBOIO TOUKY 3PEHHsI, UCIOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCIE U CHUMBOJIbHBIE (XMMHUYECKUE
3HAKHU, GOPMYJIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu W3y4yeHUss XUMHM Ha 0a30BOM YpOBHE Ha

CTYIIEHH CPEIHET0 00I1ero 00pa30BaHUs SBISIOTCS CICAYIONINE PE3YAbTAThI.

|. B mo3naBarebHoOl cdepe:

1. 3uanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaXKHEHUIIUX TEOPUA
Kypca OpraHM4ecKoi U o01el XUMHUH;

2. ymenue HAOMOAATh, ONMUCHIBATh, (DUKCHUPOBATH PE3YALTATHI U JCNIaTh BHIBOABI HA
OCHOBE J€EMOHCTPALIMOHHBIX U CAMOCTOSITEIILHO MPOBEAEHHBIX 3KCIIEPUMEHTOB,
UCIIONB3YS JISl 3TOTO POJTHOM (PYCCKUM MU MHOM) SI3BIK U SI3bIK XUMUU;

3. ymenue KiaacCUPUIMPOBATh XUMHUYECKHE DJIEMEHTBI, TPOCThIE BEIIECTBA,
HEOPTaHUYECKHUE U OPraHUYECKUE COCAUHEHHUSI, XUMUYECKHUE MPOIIECCHI;

4. ymenue XapakTepu3oBaTb OOIIKME CBOWICTBAa, IMOJIYYEeHUE U NPUMEHEHUE
M3YYEHHBIX KJIacChl HEOPraHMYECKUX M OPraHMYEeCKUX BEIIECTB U UX
BAKHEMIIINX MPEJICTABUTENEH;

5. onucvieamb KOHKPETHBIE XUMHUYECKHE PEAKIMU, YCJIOBUS WX MPOBEICHUS U
yIpaBJiI€HUs XUMHUYECKHUMU MTPOLIECCAMM;

6. ymenue MPOBOIUTH CAMOCTOSTEILHBIN XUMHUCCKUN DKCIIEPUMEHT M HAOIIONATh
JIEMOHCTPAIIMOHHBIN SKCTIEPUMEHT, (PUKCUPOBATh PE3YALTATHI U JEIaTh BHIBOJIBI
Y 3aKJIIOYEHUS 110 Pe3yabTaTaM;

7. npoeHo3uposams CBONCTBA HEN3YUYEHHBIX BEILIECTB IO aHAJIOTMHU CO CBOMCTBAMU
M3YYEHHBIX HA OCHOBE 3HAHUSI XUMUUYECKHUX 3aKOHOMEPHOCTEN;

8. onpeodensms MCTOUYHUKU XUMHYECKON HH(POpPMAIMU, MOTydaTh €€, MPOBOAUTH
aHaJN3, U3TOTaBIUBaTh NH()OPMAIIMOHHBIN MPOAYKT U MIPENCTABIATD €T0;

9. ymemsv  nonvzoéamvcsa  00A3aTENBLHBIMU  CIIPABOYHBIMU  MaTepUaIaMu:

[lepuonnueckoit cucremoit xumuueckux 3aeMeHToB 1. 1. Menaeneesa, Tabnueit
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paCcTBOPUMOCTH, OSJIICKTPOXUMHUUYCCKHUM PAI0OM HaprDKeHI/Iﬁ MCTAJJIOB, PAI0M

QIICKTPOOTPHUIATCIbHOCTU — I XAPAKTCPHUCTHKHN CTPOCHHA, COCTaBa U CBOMCTB

aTOMOB XUMHUYECKHUX 37eMeHTOB [—IV nepronoB n 00pa3oBaHHBIX UMH MPOCTHIX U

CJIOXKHBIX BCIICCTB,

10.ycmanosnenue 3aBUCUMOCTH CBOMCTB U IPUMEHEHUS BayKHEUIITNX
OpPraHUYECKUX COCAUHEHUHN OT UX XMMUYECKOTO CTPOECHHS, B TOM
yucie W OOYCINOBJICHHBIX  XapakT€poM ATOr0  CTPOCHHS
(mpenenbHbBIM W HEMpeeTbHbBIM) " HaJU4ueM
(GYHKITMOHATHHBIX TPYIIIT,
11.mo0eruposanue MOJEKYyA HEOPTraHUYECKUX UM OPraHUYECKUX
BELIECTB;
12.nonumanue XUMUYECKOW KapTHHBI MHpa KaK HEOTHEMIIEMOM
YaCTH LEJOCTHON HAYYHON KapTUHBI MUpA.
B ueHHocTHO-OpueHTanMOHHOI cdepe — dopmMupoBaHUe COOCTBEHHOM
NO3ULIMN IIPU OLIEHKE ITOCIIEACTBUM ISl OKPYKAKOUIEH Cpelpl AeATEIbHOCTH
YEJIOBEKa, CBA3AHHOM C TMPOM3BOACTBOM M MNEPEepadOTKON XUMHUYECKHX
MPOJTYKTOB;
B TpynoBoii chepe — nposedenue XUMHIECKOTO IKCIICPUMEHTA; pazeumue
HAaBBIKOB ~ Y4€OHOW,  MPOEKTHO-UCCIENOBATENbCKOW W TBOPYECKOU
JEATEeIIbHOCTH IIPU BBIOJIHEHUY UHAUBHUIYaIbHOTO MTPOEKTA 110 XUMUH;
B cdepe 310poBoro obpaza Ku3zHU — coOar00eHue TpaBuil 0€30TacHOTO
oOpalieHusi ¢ BEIIeCTBaMHU, MaTepHUallaMy; OKa3aHUE MEPBOW MOMOIIU IMPHU
OTPABIICHUSX, OXKOrax M TpaBMaXx, MOJYUYEHHBIX B PE3yJIbTaTe€ HapYILICHUS
IpaBuJI TEXHUKU O€30MaCHOCTH MPHU padoTe ¢ BEIIECTBAMU M J1a0OPATOPHBIM

000pyIOBaHUEM.

Conepxanne kypca 10—11 kinaccoB. ba3oBblii ypoBeHb
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CopepkaHue Kypca XapaKTEpU3yeTCsl IEJIOCTHOCTBIO U CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOEHUE KOTOPOTO OTBEACHO KECTKO JIUMHUTHPOBAHHOE
y4eOHOE BpeMs.

[TepBas wacTh kypca (10 knacc) nocesieHa OpraHuYeCKUM COCIMHEHUSIM, a
BTopas (11 kiacc) — oOmiel XUMHUH.

CTpyKTypupOBaHHE KypCca OPTaHMYECKOH XUMHUHU ONPEISISICTCS HACSIMHU
TEOpUH pa3BHUBaloOlIEro o0yyeHus JiabkoHrHa U B. B. JlaBbI1oBa U CTaBUT 1ENbIO
pa3BUTHE YydYalIMXCs HENpPOQUIBbHBIX [0 OTHOIICHHI0 K XHUMHH KJIaCCOB
cpencTBaMu yueOHOU AucHUIUIMHEL. [103TOMY BHa9ane paccMarpuBarOTCs KpaTKHe
TEOPETUUECKUE CBEIIEHUS O CTPOCHHM, Kilaccupukanmm ¢ crnocobax
dbopMupoBaHusT Ha3BaHUW OPraHUYECKUX COCIAMHEHUH, 00 O0COOCHHOCTSIX
MIPOTEKAHMUSI OPTAaHWYECKUX PEaKIMi B CPAaBHCHHHM C W3YYCHHBIMH B OCHOBHOM
IIKOJIE TUMIAMU XMMUYECKUX PEaKIMil C yJyacTHEM HEeOpraHuyeckux BemiecTB. Ha
HAauyaJlbHOM JTale pPacKPBIBAIOTCS MPUYUHBI MHOTOOOpaswsl OpraHUYECKHX
COCIMHECHUM.

Jlanee paccMarpuBarOTCsi OCHOBHBIEC KJIACCHI OPTaHUYECKUX COCAMHEHUNA —
VIJIEBOJOPOJIOB (QJIKAHOB, aJKEHOB, IMEHOB, aJIKWHOB, apEHOB) U UX MPHUPOIAHBIX
HUCTOYHUKOB (NMPUPOAHOTO Ta3za, HEMTHU W KAMEHHOTO YIIsA). OTO MO3BOJSET
3aKpEMUTh OCHOBHBIC TIOJIOKEHUS TCOPUU XUMHUYECKOTO CTPOCHHUS OPTaHHUYECKUX
coenuHenuii A. M. bytieposa.

3areM CBeJEHUSI O 3aBUCUMOCTHU CBOMCTB OPTaHUYECKUX COCAMHEHHUN OT UX
CTPOCHUSI PA3BUBAIOTCS TMPU PACCMOTPEHUU KJIACCOB KUCIOPOCOACPIKALIUX
COCMMHEHUN (CIUPTOB, (eHONa, albJICTHUI0B, KapOOHOBBIX KHCJIOT, CIIOXKHBIX
hUpPOB, KUPOB M YIJICBOJIOB) M A30TCOMACPIKAIMNUX OPTaHUYCCKHUX COCAMHCHHUI
(aMUHOB, aMMHOKHCIIOT, OEJIKOB U HYKJICMHOBBIX KHUCJIOT).

Wnero nenemnonaranus, T. €. OTBETA HAa BOMPOC O POJIU OPTaHUYECKON XHUMUH
B JKM3HM COBPEMEHHOTO OOIlEeCTBa, peaju3yeT 3aKIIuMTeNbHAs IiaBa Kypca
«Opranudeckas XUMHS 1 00IIeCTBO». B Hell oOyuaromuecs: 3HAKOMSTCS C TAKUMHU

Ba)XXHBIMH B IIPAKTHYCCKOM H OMOJOTrHYECKOM OTHOIICHUH BCIICCTBaAMH H
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MarepuaniaMy, Kak IUIaCTMAacChl M BOJIOKHA, (PEpPMEHThI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C I0CTUKEHUAMH OMOTEXHOJIOTHU.

Wnen Teopun pa3BUBAIOIIETO OOy4YEHUs IOJOXKEHBI U B OCHOBY Kypca
o0mIeil XuMuH. Y CTaplIeKIaCCHUKOB (hOPMHUPYETCS IEIOCTHOE MPEICTABICHHUE O
XUMHUYECKOW HayKe U XUMHUYECKOM IIPOU3BOCTBE, a TAKKE O €IUHON €CTECTBEHHO-
HAayYHOM KAapTUHE MHUpPA, B KOTOPOW XMMHUYECKas KApTUHA MHUpaA SBIAETCS €€
HEOTHEMJIEMOH YaCThIO.

B kypce oOmel XuMuM BHadaje ydalldecs 3HAKOMSTCS MOCIEAHUMU
JTOCTIDKEHUSIMU B OONACTH M3YYEHMsI aToMa, Y3HAIOT O COBPEMEHHBIX MeETOofax
NO3HAHUS CTPOEHHUS aroMma, YIIYOISIIOT M pacUIMpSIOT 3HAHMS, TOJIyYEHHBIE B
Kypc€ OCHOBHOM IIKOJBbI, O CTPOGHHH aroMa U BEIIECTBA HAa OCHOBE
[lepuonnueckoro 3akoHa u Ilepuonuueckoit cucremnl [[. . Mengeneea, o0
OOIMX CBOMCTBAaX KJIacCOB OPraHMYECKMX W HEOPraHMYECKHX COEIUHEHHM
(KUCHOT,  OCHOBaHMH, aM(OTEpHBIX COEAMHEHHMI) B  CBET€  TEOPHH
AIIEKTPOJIMTHYECKOM TUCCOLMAlMU U IPOTOHHOU Teopuu. [lanee paccmarpuBaeTcs
Kjaccu(ukanuss XUMHUYECKUX pEakUuid B OpPraHMyecKOl M HEOpPraHU4YeCcKOn
XMMHH. 3aBepliaeT KypC 3HAKOMCTBO CTApIIECKIACCHUKOB C NEPCHEKTHBAMU
pa3BUTUS XUMHYECKOM HAyKd M XUMHUYECKOTO IPOM3BOJACTBA, C MpodiIeMaMu
OXpaHbl OKPYKAIOIIEH Cpenbl OT XUMHUYECKOTO 3arps3HEHHs W MYTIMH UX

pELICHUS.

Conep:xkanme kypca. 10 kiacc. ba3oBbiii ypoBeHb
Teopusa cmpoenusa opzanuueckux coeounenuii A. M. Bymaeposa.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue gewiecmea. NPUpooHule,
uckyccmeentvle u cunmemuyeckue. OcobeHnocmu cocmasa u cmpoeHus.
opeaHudeckux eewecms. Bumanuzm u eco kpax. Ilowamue 06
Y211e6000p00ax.
OcHOBHbBIE TOJIOKEHUSI TEOPHUH XMMHUYECKOro crpoeHusi bytieposa.

Banentnocts. CtpykTypHble (DOpPMYIIBI — TIOJHBIE U COKpaIIEHHBIC.
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[Ipocthie (omuMHApHBIE) U KpaTHbIE (ABOMHBIE W TPOWHBIE) CBS3U.
N3omepsl 1 n3oMepus. BzauMHoe BIUsSHUE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu.  Hexotoppie  oOumue  XMMHUYECKHE  CBOMCTBA
OpraHMYECKHUX BEIIECTB: HMX TOPEHHE, IUIABIIEHHE U OOyIIMBaHUE.
Mogenu (mapoctepkHEBble W OOBEMHBIE) MOJEKYJI OPraHUYEeCKUX
COCIMHEHUW pa3HbIX KiaccoB. OnpeneneHue 3JIEMEHTHOIO COCTaBa
OpPTraHUYECKUX COETUHEHUMN.

Jlabopamopnwvie onwvimol. VI3roTOBIEHHWE MOJENIEA OPraHUYECKHX
COCTMHEHUM.

Yri1eBoa0poabl M UX NPUPOAHBbIE HCTOYHUKH

IIpenenbHbie yrieBoaopoabl. Ajkanbl. OnpenencHue. [ OMOTOTUYECKUNA psif
aNnKaHoB W ero odmas ¢opmyna. CTpyKTypHass HM30MEpHUsl YIIIEPOIHON UENu.
Panukanel. HoMeHknarypa ankaHOB. XHMHYECKHE CBOMCTBA aJKAHOB: TOPEHUE,
peaklMK 3aMelleHus (raJOrTeHUPOBAaHUE), peaKlus pa3JIoKEHUs METaHa, peaKus
JETUAPUPOBAHUS FTAHA.

HenpenenbHble yrieBoaopoabl. AJiKeHbl. OTuiieH. [omonormueckuit psia
ankeHoB. Homenkiarypa. CrpykrypHass mzomepud. [IpomblluieHHOE MOTydeHUE
AJIKEHOB: KPEKUHT U JETMAPUPOBAHME aJKaHOB. Peakiusi neruaparaiuy 3TaHOa,
KaK JIabopaTopHbIii crmoco0 ToJiydeHus HTujieHa. Peaknuu NpUCOECTUHEHUS:
ruAparanusi, THAPOraJOr€HUPOBAHWE, TaJOT€HUPOBAHHUE,  IOJIUMEpPHU3ALUU.
[IpaBmiio MapkoBHUKOBA. OKucIeHUE ankeHOB. KadecTBEHHbIE peakUuu Ha
HEIpeNeNbHbIE YITIEBOIOPOAbI.

Aaxanuensl. Kaywykn. Homenknarypa. Conpspok€nHble aueHbl. byraguen-1,3,
u3onpeH. Peakuus JlebGenesa. Peakiuu mnpucoequHeHus: ankagueHoB. Kayuyku:
HaTypaJbHbI, CHUHTETHYECKHE (OyTaJAHEeHOBBIA, H30MPEHOBBIN). Bynkanuzamms
Kayuyyka. Pesnna. D60HUT.

Aaxkunbl. OOmas  XxapakTepucTuka roMosoruueckoro psga.  CrnocoObl
oOpa3oBaHUs Ha3BaHUN AJIKWHOB. XMUMHUYECKHE CBOMCTBA alleTHJICHA: TOpPEHUE,

pCakuuu NMPpUCOCANHCHUA: THAPOTAJIOTCHUPOBAHUC, I'AJIOTCHUPOBAHUC, THAPATALINA
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(peakuust KyuepoBa), — ero mnonydeHue W NpPUMEHEHHE. BuHUIXIOpUI U €ro
IIOJINMEPU3ALHMS B TIOJTUXJIOPBUHUIL

Apenbl. beH3011, Kak MpeACTaBUTENb apOMATUYECKUX YIIIEBOAOPOA0B. CTpoeHue
ero MOJIEKYJbl M CBOMCTBa (pU3MUECKHE W XHUMHUYECKHE CBOWCTBA: TOpPEHHE,
peakuuu 3aMelleHHus — TaJIOreHHpoBaHWe, HuTpoBanue. [lomyueHune wn
pUMEHEHUE OEH3071a.

IIpupoanbiii M1 monmyTHbIN ra3pl. CoctaB npupoaHOro raza. Ero HaxoxaeHue B
npupone. [IpemMymiecTBa NIPUPOAHOrO Tra3a KAk TOIUIMBA. XHMHUYECKas
nepepaboTka MPUPOTHOTO Ta3a: KoHBepcus, nuponu3. CuHTE3-ra3 u ero
IIPUMEHEHUE.

[TonyTHble Ta3bl, ux coctaB. [lepepaboTka mMoOmyTHOro rasa Ha (pakUHUU: CyXOH
ra3, IporaH-0yTaHOBasi CMECbh, Fa30BbIil OCH3MH.

Hedptr m cnocodbl eé mnepepaborku. CocraB HedTn U e€ mnepepaboTka:
neperoHka, Kpekur, pudopmunr. Hedrenpoaykrsl n ux nonydyenue. [lonstue o6
OKTaHOBOM 4HCJIe. XMMUUECKHUE CTIOCOOBI MOBBIIIEHUS KauecTBa OCH3UHA.
Kamennbiii yroab u ero mepepa0®orka. KokcoBaHME KaMEHHOIO yIiIsI M €rO
INPOAYKTHI: KOKCOBBIM ra3, aMMHa4yHas BOJAa, KAMEHHOYTOJbHas CMOJIa, KOKC.
["a3uduxanyss KaMEHHOTO YIJIsL.

Jemoncmpayuu. I opeHre npeeabHbIX U HENPEAEIbHBIX YINIEBOAOPOAOB: METAHA,
JTaHa, aleTwIeHa. KaueCTBEHHbIE pPEAKUWU Ha HENPENEIbHBIE YITIEBOIOPOIBL:
oOeclBeUYMBaHNE 3TUJICHOM M aleTWJIEHOM pPAaCcTBOPOB IMEepMaHIaHaTa Kalus U
OpomHOi1 Boabl. OTHomieHHE O€H30Ja K ASTUM OKHUcIuTeIsM. Jleruaparanms
staHona. ['maponmu3 kapobuna kanpius. Komneknun «HedTs u HedTenmpomyKThi»,
«KameHHBII yroib ¥ NpoAyKThl ero nepepadotku», «Kayuyku». Kapra nonesnbix
UcKonaeMbIx PO.

Jlabopamopnvie  onvimel.  OOHapyXeHUE  TPOAYKTOB TOPEHUS  CBEUH.
HccnenoBanne CBOMCTB Kay4yKOB.

Kucaopoa- n azorcogep:xaniue OpraHnyecKue coeIMHeHHUs

Opnoaromubie cnuprhl. Onpenenenue. @OyHKUMOHANbHAs THAPOKCUIIbHAS

rpynmna. I'omosornyeckuili psa NpenesibHbIX OJHOATOMHBIX CIIUPTOB. M3omepus
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MOJIOXKEHHSI (PYHKLIMOHAIBbHOM rpynmbel. Bogopoanas cBsi3p. XuMHuecKre CBOMCTBA
cnupToB. AupaerujgHas rpynmna. Peakuus 5sTepupUKanuM, CIOXKHBIE 3(QUPBHI.
[Ipumenenue cnuptoB. JIeHCTBUE METHUIIOBOTO U 3TWJIOBOTO CIIMPTOB HA OPTaHHU3M
YEJI0BEKA.

MHoroaroMubie CIMPTHI. DTWICHIJIMKOJIb, KAK IIPEACTABUTEND JBYXaTOMHBIX U
IIIMLEPUH, KAK IIPEACTABUTENb TPEXATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CHMPTHI, UX CBOICTBa, MONydeHHEe U NpuMmeHeHue. [lonstue 00
anTudpu3ax.

®enos. CtpoeHue, NogydeHHE, CBOMCTBA U MpuMeHeHne (enona. KauecTBeHHbIe
peakuuu Ha ¢peHon. BzaumHoe BiaMsiHHME aTOMOB B MOJIEKYIe (heHoIa.

Aabaeruabl U KeTOHbl. PopManbAeTUA M aleTaNbACTHN, KaK IPEACTABUTEIIH
anbJETUI0B, COCTaB UX MoOJeKyl. (DyHKIMOHaIbHAs KAapOOHWJIbHAS Tpymma.
KadecTBeHHbIE peakunyu Ha anbaeruibl. CBOICTBA, NOJYyYEHHE M NPUMEHEHHE
dopmanpaernia W auneraimpAeruja.  Peakuuu — MOJMMKOHJAEHCAUMU  JUIS
¢dopmanbreruna. [lonarue o kKeToHax Ha MpUMeEpE aleTOHA.

KapOoHoBble KHCJIOTBHI. [oMomormueckuii psii MpeneinbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHpHbIE KapOOHOBBIE KHUCIOTHl. XHWMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [loydyeHne u nmpuMeHeHne MypaBbUHOM U YKCYCHOU KHUCIIOT.
Caoxnbie 3pupsbl. Kupbl. Peakuus srepudukanmu. Cnoxusie 3¢upsl. Kupsbl, ux
COCTaB ¥ TUIPOJIN3 (KUCIOTHBIN U IeI04HOM ). Mbina. ['unpupoBanue sKupos.
YrueBoawl. YrieBoasl. MoHocaxapuapl. [roko3a kak anpaerupocnupt. CopOuUT.
Mosnounokucnoe u cnuproBoe Opoxkenue. dorocunres. Jucaxapunpl. Caxapo3sa.
[Tonucaxapuabl: Kpaxmal, LEJII0I03a.

AMuHBL. AMuHOrpynma. AMHHBI TPENCIBHBIE W APOMATUYECKHE. AHWIHH.
[lonyuenne amuHOB. Peaknusa 3vHMHA. XUMUYECKHME CBOMCTBA M IPUMEHEHHUE
aMUHOB.

AMMHOKHCJIOTBI. AMHUHOKHCIIOTBI, COCTaB HMX MOJIEKYJ W CBOMCTBa, Kak
aMm(pOTEepHBIX OpPraHMYECKUX COEAMHEHUH. [MMuIMH, Kak MpencTaBUTENb
aMUHOKUCHOT. [lomydyenue nonuneTnioB peakuuen noJukonaeHcanuu. [louarue o

NEeNTUAHOMN CBSA3H.
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Bbeaku. CrpoeHue MOieKyn O€NKOB: TMEpBUYHAs, BTOpUYHAS U TPETHUYHAs
CTpyKTypbl. KadecTBeHHblE peakiuuu Ha O€lIKW, MX TUIPOJIU3, JEHATypanus u
OHonornYecKre PyHKIMH.

emoncmpayuu. 1lonydeHue anbAernioB OKHCIEHHEM cnupToB. KauecTBeHHas
peakiisi Ha MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTb PaCTBOPUMOCTH (PeHoIa B BOJE
oT Temrmeparypsl. B3zaumopelictBue ¢ OpomHoil Bogou u xsopuaom sxene3a(Ill),
KaK KaueCcTBeHHbIe peakuuu Ha ¢eHon. Peakium cepeOpsiHOro 3epkana U CO
CBeXernonyuyeHHbIM ruapokcuaom meau(ll) mpu HarpeBanuu, Kak KadyeCTBEHHbIE
peakuuu Ha anbaeruibl. OOpaslbl MypaBbHUHOM, YKCYCHOW, MaJlbMUTHUHOBOW H
CTEapUHOBOM KHCIIOT M KX PACTBOPUMOCTH B BOJAE. AJBIECTHIHBIE CBOWCTBA H
CBOICTBA MHOTOaTOMHBIX CIIMPTOB IIIIOKO3bl B peakiuu ¢ ruapokcuaoM meau(Il).
Nnentudukanus kpaxmana. KauecTBeHHbIE peaKkIuy Ha OEIKU.

Jlabopamopnwie onvimpl. CpaBHEHHE CKOPOCTH HCIIAPEHUS BOABI M 3TaHOJIA.
PactBoprmOCTh mHueprHa B BOAE. XWMHYECKHE CBOWCTBA YKCYCHOM KHCJIOTBI.
Omnpenenenue HENPEAEIbHOCTH PACTUTENBHOTO Macia. nenTudukaims kpaxmana
B HEKOTOPBIX NPOAYKTaX NUTaHMs. M3roroBneHne KpaxmalbHOTO KIEHCTEpa.
N3rotoBiienne Monenerd MOJEKYJI aMHHOB. V3rotoBineHne MOAENM MOJIEKYIbI
[JIMIMHA.

Ilpakmuueckan paboma. Vinentuduxanus OpraHM4eCKuX COSTUHECHUI.
Oprannyeckasi XumMus 1 0011€CTBO

buorexnonorusi. Ilepuonsr e€ pasButus. Tpu HampaBieHUS OHOTEXHOJIOTHU:
reHHasi (MM TeHeTHYeCKasl) UHXKEHEPHs; KJIETOUYHAsl MHKEHEpHs; OMoiornueckas
uHxeHepus. [eHermueckn  momudunupoBaHHeie  opranm3smel (IMO) wu
TpaHcreHHas npoaykuus. KinonupoBanue. MimmoOunn3oBanHble (DEpMEHTHI M HX
IIPUMEHEHHUE.

IMoaumepbl.  Krnaccudukamuss  momumepoB.  VMICKycCTBEHHBIE — MOJIUMEPHI:
LEJUTYJION/T, alleTaTHBIN MIENTK, BUCKO3a, IeutodaH.

Cunrernyeckue noaumepsbl. [lonuMepusaius U NOJMKOHACHCALINS, KaK CII0COObI

noigyyeHus: mnonumepoB. Cunrermyeckue kayuyku. llomuctupon, tednoH u
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MOJIMBUHUIIXJIOPU/I, KaK MpeACTaBUTENM miaactMacc. CHHTETMYECKHE BOJIOKHA!
KaIllpoOH, HAlJIOH, KEBJAp, JIABCAH.

emoncmpayuu. Komiekuuu KaydyKoB, IIACTMAcC, CUHTETHYECKHUX BOJIOKOH U
n3aenui n3 Hux. GepMeHTaTUBHOE Pa3JIOKEHNE NTEPOKCUAA BOJOPO/A C IOMOIIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU MJIM KapToders.

Jlabopamopnuie onvimpl. O3HaKOMIICHHE C KOJUIEKIMSAMH KaydyKOB, INTACTMACC U
BOJIOKOH.

Hpakmuuecmm paﬁoma. Pacnio3naBanue miacTMacc v BOJIOKOH.

Conepxanne kypca. 11 knacc. ba3oBblii ypoBeHb
CrtpoeHnue BeuiecTs
OcHoBHbIE CcBeleHUs] 0 cTpoeHuu aroma. CTpoeHHE aroma: COCTaB sfjpa
(HyKJIOHBI) W OdJeKTpoHHas ob6osnouka. [lonstue 00 wuzoromax. Ilonarue o
XUMHUUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aPsJIOM sipa.
IHepuoauveckas cucremMa xumudeckux djeMenToB /1. U. MenaeseeBa B cBere
cBeTe YUYEHHUA 0 CTPoeHHH aTtoMa. OU3NUeCKUl CMBICT NPUHATON B Tabmuie /.
N. MenpeneeBa CUMBOJIMKY: TIOPSIIKOBOTO HOMEpPA AJIEMEHTAa, HOMEepa Mepuojia u
HoMmepa rpynnbl. [loHATHE O BajJeHTHBIX ANeKTpoHax. OToOpakeHHWEe CTPOCHUS
AIICKTPOHHBIX ~ OOOJIOYEK aTOMOB XMMHUYECKHUX JJIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpadUIECKUX (HOPMYIL.
OObsCHEHHE 3aKOHOMEPHOCTEH HM3MEHEHUSI CBOWCTB JJIEMEHTOB B MEpHOAaX H
rpynmax MepuogNYecKON CUCTEMBI, KaK CIEACTBUE UX DJIEKTPOHHOTO CTPOCHUSI.
DJNEeKTPOHHBIE CEMENCTBA XUMUYECKUX AIIEMEHTOB.
CpaBHenue Ilepuoanuyeckoro 3aKoHa ¥ TeOPUMHU XUMHYECKOI0 CTPOEHHsI HA
¢uinocodekoii 0OCHOBe: TPEANOCHUIKM OTKphITUS [leproguueckoro 3akoHa H
TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX COCIUHEHUH; POJib JUYHOCTU B
HMCTOPUM XUMHH; 3HAUCHHE TMPAKTUKU B CTAHOBJICHUM W PAa3BUTHH XUMHUYECKHUX
TEOPHUH.
HNonHasi XuMH4YeCKasi CBSI3b U HOHHbIE KPUCTAJIMYeCKUe peméTKku. Katnonsl

N aHUOHBI: HUX 3apAAbl U KJ'IaCCI/I(l)I/IKaI_II/IH M0 COCTaBy Ha HNPOCTHLIC U CJIIOKHBIC.
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[IpencraBurenu. [Tousatie 00 WOHHOW XUMHYECKOM CBa3u. LoHHasg
KpUCTaJUIMUeCKas pemérka W (Pu3nuecKkue CBOMCTBAa BEIIECTB, OOYCIIOBIICHHBIC
ATUM CTPOCHHUEM.

KoBajienTHasi  XxumMuYeckass CBfi3b. ATOMHbIE W  MOJIEKYJSIPHbIE
KPUCTAJIHYEeCKHE PeéTKH. ITonsiTue 0 KOBaJICHTHOM CBSI3H.
DNEKTpOOTPUIIATENILHOCTh, HEMOJISIpHAs MW TOJIAPHAsT KOBAJICHTHBIE CBS3H.
KpartHocTh KOBajleHTHOM CBs3UM. MexaHHU3Mbl 00pa30BaHUs KOBAJEHTHBIX CBS3CH:
OOMEHHBIM M JOHOPHO- aKIenTOpHBIA. [TOMIPHOCTH MOJEKYJbI, KaK CIEIACTBUE
MOJISIPHOCTH CBSI3M M TEOMETPUU MOJIEKYNbl. Kpuctajinueckue peméTku ¢ 3TUM
TUTIOM CBSI3U: MOJIEKYJISIpHBIE M aroMHble. (DU3WYECKHUE CBOMCTBA BEIIECTB,
00yCJIOBJICHHBIEC TUIIOM KPUCTAJUIMUYECKUX PEIIETOK.

MeTtaimmyeckasi cBsi3b. [IOHSITHE O METAUIMYECKOHW CBSI3M U METAJUIMYECKHUX
KPUCTANIMYECKUX peméTkax. PU3nuecKkue CBOMCTBa METAJIOB HAa OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHHus. l[IpuMeHeHre MeTalsloB Ha OCHOBE HX CBOMCTB.
YEpHble U IBETHBIE CIIABHI.

Bonopoanas xumuyeckass cBsi3b. MEXMOJEKYJIIpHAs U BHYTPUMOJICKYISIpHAs
BOJIOPOJIHBIE CBS3U. 3HAYECHUE MEKMOJICKYIISIPHBIX BOAOPOIHBIX CBS3EH B MPUPOJIE
Y J)KU3HU YE€JIOBEKA.

Ionumepsbl. IlonydeHue  MOIUMEPOB  peaklUsIMU  TOJUMEpU3AlUU U
MOJMKOHJCHCAIlUK. BakHeWiune MpeacTaBUTENM IUIACTMAcC W BOJIOKOH, HX
MOoJy4YeHue, CBOMCTBA U MpuMeHeHue. [IoHATHE 0 HEOpraHWYECKUX MOoJUMeEpax U
WX TIPEICTaBUTEIIH.

JucnepcHbie cucTtembl. [loHsTre o aucnepcHol ¢aze U IUCIIEPCHOHHOM cpejie.
ArperatHoe cOCTOsSHUE pa3mep yactull ¢a3bl, Kak OCHOBA ISl KiIacCU(UKAIIUU
JUCTIEPCHBIX ~ CHUCTEM.  OMYJbCHHM, CYCIEH3UH, a’po30jid —  TPYMIbI
rpyOOMCTIEPCHBIX CHUCTEM, WX TMPEACTaBUTEIN. 30l W TEIu — TPYMIbI
TOHKOJIUCTIEPCHBIX CHCTEM, HX TpeAcTaBurenu. I[loHsTue o cuHepesuce u
KOAryJIsIUU.

Hemoncmpayuu. llepuoguyueckord CHUCTEMBI XHUMUYECKUX siemMeHToB [l H.

MenneneeBa B pa3nuuHbiXx opmax. Mojenb HOHHON KPUCTAUIMYECKON PeIETKA



21

Ha MpUMEPE XJIOpUJa HATpus. MuHEpaibl ¢ 3TUM THUNOM KPUCTAJUITMYECKOU
PEMIETKON: KaJIbLUT, TAIIUT. MOAEIN MOJIEKYJISIPHOW KPUCTAIUIMYECKON PEIIETKU HA
MPUMEPE «CYXOTO JIbJIa» WM MOJA M AaTOMHOM KPUCTAJNIMYECKOM PEMETKU HA
npuMepe anmasa, rpapuTa win kBapua. Mojens MomsipHoro oobéMa raza. Moxgenu
KPUCTAJUIMYECKUX PEIIETOK HEKOTOpbIX MeTamuioB. Komnekuuu o6pa3non
Pa3JIMYHBIX IUCTIEPCHBIX cucTeM. CHHEPE3UC U KOarysius.

Jlabopamopnvie  onvimpl.  KOHCTpyMpOBaHME  MOAENM  METAJLIMYECKOU
XUMUYEeCKo cBsi3u. [lomyueHue KOUIOMAHOTO pacTBopa KypHHOro Oerka,
MCCIICJIOBAHME €T0 CBOWCTB C ITOMOIIBIO JIA3EPHOM YKa3KM W IPOBEICHHUE €r0
nenaryparuu. [lonydeHue sMyabCUU pacTUTETHLHOTO Maciia U HaOofeHue 3a e
paccioenueM. [lonyueHne CycneH3uM «M3BECTKOBOIO MOJOKa» M HAOMIOACHHUE 32
e¢€ ceqMMEHTAIIHEN.

XuMHYeCKHe peakunuu

Knaccnpuxkanuss XxuMHYECKHX peakuuil. AjoTponu3anys U HU30MEpU3alus,
KaKk peaknuu 0e3 HM3MEHEHHUs COCTaBa BEHIECTB. AIIOTPONUS U €€ MPUYUHBI.
Knaccudukanusa peakuuid Mo pa3IUyHbBIM OCHOBAHUSIM: IO YHUCIY M COCTaBy
peareHTOB U TPOJAYKTOB, MO ¢haze, MO HCIOJIB30BAHUIO KaTajiu3aropa WU
dbepmenTa, o TeroBoMy 3 dekry. TepMoxumMuueckue ypaBHEHHS pEeaKIui.
Ckopoctb xuMHYeCKHX peakuuu. DaxkTopbl, OT KOTOPBIX 3aBUCHUT CKOPOCTH
XUMHYECKUX PEAaKLHN: NMPUPOAA PEarupyrolnX BEIIECTB, TEMIIEPATYPA, ILIOIAb
VX CONPUKOCHOBEHHUSI PEArMpPYIOLIMX BELIECTB, UX KOHLEHTpALUs, IIPUCYTCTBUE
karanu3aropa. Ilonarue o karanuze. DepMeHTh, Kak OMOJOTHMYECKHUE
Katajau3atopbl. UTHTHOUTOPHI, KaK «aHTOHUMBD) KaTaJlu3aToOpPOB U UX 3HAYCHHE.

XumMHnyeckoe paBHoBecHe U crocoObl ero cmemenns. Knaccudukanus
XUMHUYECKUX PEAKIUi 10 MPU3HAKy ux HampasieHus. [lonstue 06 06paTuMbix
peaknusx u xumudeckoM paBHoBecuu. [Ipuniun Jle-1llarense u ciocoObt
CMEINICHUS] XUMHYECKOTO paBHOBecHs. O0IIasi XapaKTepuCTHKa PeaKIuii CHHTE30B
aMmMuaka u okcuja cepbl(VI) u paccMoTpeHne ycnoBUil CMENIEHUSI UX PAaBHOBECHS

Ha IIPOnU3BOACTBC.
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I'maponus. OOpatumblii U1 HEOOPATUMBIA TUAPOAM3bl. ['maponu3 coieil U ero
TUMBL. ['MAPOIN3 OPraHMYECKUX COECIMHEHHUM B >KMBBIX OPTaHU3MOB, KaK OCHOBA
oOmena BemiecTB. [loHsiTHE 00 HSHepreTMyecKoM OOMEHE B KJIETKE M POIHU
TUpPOJIN3A B HEM.

OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIE peakuuu. CTENEeHb OKHUCICHUS W €€
ompeneneHue 1o (opMysaaM OpraHMYeCKUX U HEOPraHMYEeCKUX BEIIECTB.
OneMeHThl M BEIIECTBA, KaK OKHCIHUTENM U BoccTaHOBUTENH. lloHsATHE O
MPOIIECCAX OKUCIICHHUS U BOCCTAHOBIICHUS. COCTaBIEHUE YPABHEHUN XUMHYECKHUX
peaklMii Ha OCHOBE AIEKTPOHHOTO OaaHca.

JJIEKTPOJIN3 PACIVIaBOB M PACTBOPOB JJIEKTPOJIMTOB. XapaKTEpPUCTHKA
AIIEKTPOJIN3a, KAaK OKHCIHUTEIbHO-BOCCTAHOBUTENBHOIO Mporecca. OcoOeHHOCTH
DIIEKTPOJIN3a, MPOTEKAIOIIET0 B  PacTBOpax AMEKTposuToB. [IpakTtmueckoe
IIPUMEHEHUE DJIEKTPOJIM3a: IOJy4eHUE TaJIOrEHOB, BOAOPOJA, KHUCIIOPOIA,
HIEJ0YHBIX METAJJIOB U LIEN0YEH, a TAKKE ATIOMHHUS 3JIEKTPOIN30M PACILIaBOB U
pacTBOpPOB COEAMHEHMM OTHUX 31eMeHTOB. [loHsATHE O rajapBaHOIUIACTHKE,
rajabBaHOCTEIMH, pa)MHUPOBAHUY LIBETHBIX METAJIIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHOM KHCJIOTHI W aMMHUAYHOM CEIUTPBl U
buKcalys TETUIOBBIX SBICHUH JJISI 3TUX MPOIECCOB. B3ammoaeincTBrus pacTBOpPOB
COJIIHOM, CEPHOM M YKCYCHOM KHCJIOT OJMHAKOBOW KOHIIEHTPAUUU C OAMHAKOBBIMU
Kycoukamu (TpaHyslaMy) HMHKA U B3aUMOJEHCTBUE OJJMHAKOBBIX KYyCOUKOB Pa3HbIX
METaJUIOB (MarHus, MHKA, JKE€JIe3a) C PACTBOPOM COJISTHOM KHCJIOTHI, KaK IPUMEP
3aBUCHMOCTH CKOPOCTH XUMHYECKHMX pEAaKIMM OT NPHUPOABI  BEILIECTB.
B3aumogeiicTBre pacTBOpoB THOCYAb(haTa HATPUSI KOHIIEHTPALUU U TEMIEPATYphl
C pAacTBOPOM CEpHOWM  KHUCHOTBl. MOAENUPOBAHUE  CKUISLIETO  CIOS».
Hcnonb3oBaHNEe HEOPTraHUYECKUX KaTaau3aTopoB (Coliel xene3a, noauaa Kamus) u
OPUPOJTHBIX OOBEKTOB, COAEpKAIMX Karaja3y (Cblpoe MsCO, KapTodeinb) amis
pa3nokeHuss NEPOKCUAa Bogopoaa. BzanMonencTeue NUHKA C COJITHOW KHCIJIOTOM
HUTpaTOM cepedpa, Kak MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIBLHONW peakuuil u
peakuuu oomeHa. KoncrpynpoBanue mojnenu snekrponusépa. Buneodparmenrt c

HpOMBIH.U'ICHHOfI YCTaHOBKH JIA IIOJTYUYCHUS aJIFOMUHUA.
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Jlabopamopnwie onvimer. Wnnroctpanus npasBwia bepromie Ha NpakTHKE —
MPOBEACHUE peakiuii ¢ oOpa3oBaHMEM OcCajka, raza W BOJbI. [ eTeporeHHbIN
KAaTaJIu3 Ha IPUMEPE Pa3I0KEeHUS MEPOKCUAA BOAOPOAA B MMPUCYTCTBUM JTHUOKCH]IA
maprania. Cmelnenne paBHoBecuss B cucteme Fe'' + 3CNS™ « Fe(CNS)s.
HcnpiTaHne WHAMKATOpAaMH CpPEAbl PACTBOPOB COJIEM  pPA3JIMYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBHUTENIbHAS pPEaKIUd M peaknus oOMeHa Ha TpuMepe
B3aMMO/IeHCTBHS pacTBOPOB cyibdara meau(Il) ¢ sxeme3om u pacTBOPOM IICIOUH.
Ilpakmuueckan paboma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad II0 TeEMeE
«XUMHUYECKas PEAKIIUSD).

BemecrBa 1 ux cBoiicTBa

Mertajuibl. ®u3nueckue CBOMCTBA METAJUIOB, Kak (YHKIHUS HUX CTPOEHUS.
JleneHne MeETamIoB HA TPYNIIBI B TEXHUKE M XUMHUH. XUMHYECKHUE CBOMCTBA
METAJUIOB U AJIEKTPOXMMHYECKUN pAll HampshkeHuid. [loHdaTHE 0 MeTamioTepMun
(JIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).

Hemerasuibl. baaropoanbie ra3bl. Hemeraisl kak okuciaurend. Hemeramibl kak
BOCCTaHOBUTENU. Psij 31eKTpooTpUIlaTeIbHOCTU. MHepTHBIE WK OJaropo/iHbIe
rasbl.

Kucaorsl Heopranudeckue M opranndeckue. Kuciorel ¢ TOUKH 3peHUs] aTOMHO-
MOJIEKYJISIPHOTO y4€HUA. KHCHIOTBI C TOUKH 3pEHUS TEOPUHU DICKTPOJIUTHUUYECKOU
nucconuari. Kuciorsl ¢ TOUKH 3peHHs] TPOTOHHOU Teopuu. OO0IIre XUMHUYECKUe
cBoiicTBa kuciot. Knaccudukarus KUCioT.

OcHoBaHMSI HeOpraHu4veckue M opraHumyeckue. OCHOBAaHMS C TOYKH 3PEHUS
aTOMHO-MOJIEKYJSIpHOTO ~ yueHHsl. OCHOBaHHA C TOYKM 3PEHUS TEOPUU
ANEKTPOIUTUUECKON auccounanu. OCHOBAHMS C TOYKHA 3PEHUS MNPOTOHHOU
teopun. Knaccudukanuss ocHoBaHM. XMMHUYECKUE CBOMCTBA OpPraHUYECKUX U
HEOPTraHWYE€CKUX OCHOBAHUMU.

Am@oTepHbIe COeTUHEHUS HEOpPraHuvyeckKue " OpraHuvyeckKmue.
Heoprannueckne amdorepHble COCIWHEHUS: OKCHUABI M THUAPOKCHUIBI, — WX
CBOMCTBA W moiydeHue. AMGPOTEpHbIE OPTaHMYECKUE COCIMHEHUS Ha TMPUMEpPE

AMHHOKHCIJIOT. HCHTI/IJIBI U IICTITUAHAA CBA3b.
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Coim. Knaccudukanus coneir. JKECTKOCTh BOABI M CHOCOOBI €€ yCTpaHEHUS.
[Tepexon kapOboHara B rugpokapboHar u oopaTHo. OOIIHMEe XMMUYECKHE CBOMCTBA
COJIEH.

Hemoncmpayuu. Komnexuus METaJIOB. Komnexuus HEMETAJIJIOB.
BzaumonencTBue KOHLIEHTPUPOBAHHOM A30THOM KHUCIIOTBI C MeEIbl0. Bcriblika
TEPMUTHOU cMecu. Bcemplmka 4€pHOro mopoxa. BbITECHEHHME Tallor€HOB U3 HX
pacTBOPOB JAPYTrMMM rajioreHamMu. B3anmojeicTBHE MapoB KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJITHOM KHCJIOTHI U aMMHaka («JIbpIM 0e3 orHs»). [lomydeHne ammuaka
Y U3YYCHHE €r0 CBOMCTB. Pa3nuyHble Clydyau B3aUMOIECHUCTBHUS PACTBOPOB COJIEU
aJIFOMUHUS CO EN0YbI0. [lomyyeHue )KECTKOM BOABI M YCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopnvie onvimoel. llonydeHue HEPACTBOPUMOIO THUAPOKCHUIA U €0
B3aUMOJICCTBUE C KuUCIOTOW. MccnemoBaHWe KOHLIEHTPUPOBAHHBIX PACTBOPOB
COJISTHOM M YKCYCHOW KHCIIOT KaleJIbHBIM METOAOM IpH UX pa30aBlIeHUU BOJIOH.
[Tonyuenne am(poOTEepHOro THAPOKCHAA W HU3ydeHUE ero cBoicTB. [IpoBeneHue
KAYECTBEHHBIX PEAKIMH 10 OIPEACICHUIO COCTaBa COJIH.

Ilpakmuueckan padoma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BeniecTBa U UX CBOKMCTBaY.

XMMHUS 1 COBPEeMEHHOe 00111eCTBO

IIpouszBoacTBo ammuaka M MeTraHoJsa. [[oHITHE O XMMHUYECKOM TEXHOJOTHH.
XUMHUYECKHE PpEaKIMi B TPOM3BOJACTBE amMMmuaka u MeTaHosa. OOmas
KJaccu(uKanmoHHasi XapaKTEepPUCTHKA pEaKIMi CHHTEe3a B TMPOU3BOJCTBE 3THUX
MpOAYKTOB. HaydHble MPUHLMIBI, JIKAIIME B OCHOBE MPOU3BOACTBA aMMHAaKa U
MeTaHosa. CpaBHEHHE 3TUX TPOU3BOACTB.

XuMHn4yeckasi rpaMOTHOCTh KAK KOMIIOHEHT OO0IIeld KYJbTYPbl 4eJ/IOBEKA.
MapkupoBka yHNakOBOYHBIX MATE€pPUANIOB, JJIEKTPOHUKU U OBITOBOM TEXHUKH,
HKOJIOTUYHOTO TOBapa, MPOJYKTOB MUTAHUS, STUKETOK MO YXOy 33 OAEKIOH.
Hemoncmpayuu. Mopaenb TPOMBIIUICHHOW YCTAaHOBKM IIOJYYE€HHUsI CEpPHOU
KHUCIIOTHl. Mojienlb KOJIOHHBI CHHTE3a amMMmuaka. BumeodparMeHTBHl W Clailabl o

CTEIICHHU YKOJIOTrNYECKOM UMCTOTHI TOBapa.
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Jlabopamopnvie  onvimepli.  VI3ydyeHue  MapKUpPOBOK  Pa3jiUM4HbIX  BUJOB

IMIPOMBIIIJICHHBIX W IIPOAOBOJIBCTBCHHBIX TOBAPOB.
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le/IMepHOG TEMATHYICCKOC IVIAaHUPOBAHUE KypCa 10 xkacca

(1 4 B Henemto, Bcero 35 4, U3 HUX 2 4 pe3epPBHOE BpeMsl)

Ne Kon- Hara
Tema ypoka BO
/I HACOB J1aH bakt
1—2 Tema 1. Ilpexmet opranuveckoii xumuu. Teopusi cTpoeHnst oprannveckux coennnennii A. M. Bytieposa (2 1)
1 [IpenmeT opraHM4YeCKOr XUMUU 1 04.09
2 OCHOBHBIE MTOJOKEHNS TEOPUN XUMHAUYECKOTO cTpoeHust A. M. bytneposa 1 11.09
3—14 Tema 2. YriieBogopoabl 1 X NPUPOAHBIE HCTOYHUKH (12 4.)
3—4 AJIKaHBI 2 18.09
25.09
5—6 AJIKEHBI 2 02.10
09.10
7 Ankanuensl. Kayuyku 1 16.10
8 AJIKMHBI 1 23.10
9 ApeHbl 1 30.10
10 IIpupoaHbIN U MOMYTHBIM Ta3bl 1 13.11
11 Hedtb 1 ciocoOs! €€ nepepaboTku 1 20.11
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12 KaMmeHnHslii yrois u ero nepepadboTka 27.11
13 [ToBTOpEHUE M 0000IIEHNE 04.12
14 Kontponbhas padora Ne 1 «Teopust cTpoeHHs] OpraHUYECKUX COSTUHEHUHN

A.M. bytnepoBa. YriieBogopoas» 11.12
15—28 Tema 3. Kucsiopoa- u azorcoaep:kamue oprannieckue coennnenns (14 1)
15—16 OnHOaTOMHBIE CIIUPTHI 18.12

25.12

17 MHOroaToMHbIE CITUPTHI 15.01
18 deHon 22.01
19 Anpaeruapl 1 KETOHBI 29.01
20 KapOoHOBBIE KHCTTOTHI 05.02
21 Crnoxubie 2¢upsl. JKupbl 12.02
22 YrneBoapl 19.02
23 AMUHBI 26.02
24 AMMWHOKHUCIIOTHI. 04.03
25 benku 11.03
26 [Tpaktuueckas padora Ne 1. Unentudukaius opraHM4ecKux CoeIMHEHUN 18.03
27 [ToBTOpeHue u 06obIIeHNE 25.03
28 Kontponbnas padora No2 «Kucnoposa- u a3orcopepxaiire OpraHnuecKue 08.04

COCIUHCHUA
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29—33 Tema 4. Opranuydeckasi xumMusi 1 001ecTBO (5 4)
29 buotexnonorus 15.04
30 [Tomumepsl 22.04
31 CuHTETHYECKUE TOTUMEPDI 29.04
32 [IpakTtuueckas padora Ne 2 06.05
33 IToBTOpenne u 0600menue kKypca. IlogBenenue uToroB yueoHoro rojaa. 13.05
34—35 Pe3zepBHOE Bpems 20.05
27.05
KasiengapHo-temaTuyeckoe njianuposanue Kypca 11 kiacca 0a30B0oro ypoBHs
(1 g B HEnmemto, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMmsl)
No Koin- [ara
n/m Tewa ypora % IJ1aH dakr

qacoB
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1—9 Tema 1. Ctpoenne Bemects (9 1)

1 OCHOBHBIE CBEIEHHS O CTPOCHHUH aTOMa 04.09

2 [Tepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB 11.09
1. 1. Menzaeneesa B CBETE YUEHHS O CTPOCHHUH aTroMa

3 Cpasuenue [lepuognueckoro 3akoHa U TEOPUHM XMMHUECKOTO CTPOCHHUA Ha GUIocopCKon 18.09
OCHOBE

4 HNoHHas xumMudeckas CBA3b U HOHHBIE KPUCTALUINYECKNE PEIIETKH 25.09

5 KoBaneHnTHas xumudeckas CBA3b. ATOMHbBIE U MOJIEKYJSIPHBIE KPUCTAJUIMYECKHUE PEIIETKU 02.10

6 Meramnmyeckas XUMUYECKas CBA3b 09.10

7 Bonoponnast xumuyeckas CBs3b 16.10

8 [Tonumepsr 23.10

9 JlucniepcHbIe CUCTEMBbI 30.10

10—21 Tema 2. Xumudeckne peakuuu (12 4)

10—I11 Krnaccudukanus XuMU4ecKux peakuun 13.11

20.11

12 CKOpOCTh XUMHUYECKUX PEAKIUI 27.11

13 O6paTUMOCTh XUMUUYECKUX PeaKIii. XUMHUUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS 04.12

14—15 I'uaponus 11.12

18.12
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16 OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 25.12
17-18 DNEKTPOIN3 PacIlyiaBOB U pacTBOPOB. [IpakTrueckoe mMpuMEHEHHE IIEKTPOIU3a 15.01
22.01
19 [Ipaktrueckast pabora Ne 1. Pemenune skcriepuMeHTaIbHBIX 33149 10 TeMe « XUMHUYeCKast 29.01
peaKIus»
20 [ToBTOpeHue u 00001IeHNE U3YYEHHOTO 05.02
21 KonTtponbHas padora Ne 1 «CtpoeHue BemecTBa. XUMHUYECKask peaKUs» 12.02
22—30 Tema 3. BemecrBa u ux cBoicrBa (9 4)
22 Meranisl 19.02
23 Hewmeramnsl. biraroponnsie rassl 26.02
24 Kucnorsl Heopraumueckue u OpraHn4eCcKre 04.03
25 OcHOBaHMSI HEOPTAHUYECKUE U OPraHUYECKUE 11.03
26 AMdoTrepHbIe COeTMHEHUST HEOPTAaHUYECKUE U OPTaHUYECKHE 18.03
27 Conu 25.03
28 [Ipaktuueckas pabora Ne 2. Pemenue sxcriepuMeHTaIbHBIX 3314 10 Teme «BerecTsa u 08.04
HX CBOMCTBa»
29 [ToBTOpEeHue u 0000I1IEHHE TEMBI 15.04
30 KontponpHas padota Ne 2 «BermiecTBa u uX CBOWCTBa» 22.04
31—34 Tema 4. XuMus U coBpeMeHHoOe 0011ecTBO (4 4)




31

31 Xumuyeckas TEXHOJIOTUsT 29.04
32 XHUMHUYECKasi TPaMOTHOCTh KaK KOMIIOHEHT OOIIEH KyJIBTYphl YEJTOBEKA 06.05
33—34 IToBTOpenue u 00001eHue Kypca. [logBeaeHne HTOroB y4eOHOIo roaa 13.05

20.05
35 PesepBHOe BpeMs 27.05
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Ilnanupyemble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 npeaMera « XMMHUSD> HA
YPOBHE CpeHero oomero 00pa3oBaHust

Buvinycknuk na 6azoeom ypoene nayuumces:
— noHuMambs XUMUYECKYI0 KapTHHY MHUpa KaK COCTaBHYIO 4YacTh LIEJTOCTHOU
Hay4YHOU KapTHUHBI MUPA;
—  packpvleamv ~ POJAb XUMHUM M XUMHUYECKOTO  IPOU3BOJACTBA  Kak
IIPOU3BOJIUTEIBLHON CHITBI COBPEMEHHOI'O OOLIECTBA;
— ¢hopmynuposame 3HAUCHUE XUMHH U €€ NOCTHXKEHUN B MOBCEAHEBHOM KU3HU
YEJI0BEKa;
— ycmanaenueams B3aUMOCBA3UW MEXAY XUMHUEH U JPYTMMHU €CTECTBEHHBIMU
HayKaMu;
— ¢opmynupoeams OCHOBHBIE TOJOXKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHUSA
opraHnyeckux coeauHeHuii A. M. ByTinepoBa U WILTIOCTPUPOBATh UX MPUMEpPAMHU
W3 OPraHUYECKON U HEOPTAHUYECKON XUMUU;
— ap2ymenmupoeans YHUBEPCAIbHBIA XapaKTep XMMHYECKHX MOHITUH, 3aKOHOB
Y TEOPUH 1JIs1 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;
— ¢hopmynuposamo lepuonuueckuii 3akon J[. 1. MenaeneeBa u 3akOHOMEPHOCTH
U3MEHEHUN B CTPOEHUU U CBOMCTBAX XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX
UMU BellecTB Ha ocHoBe Ilepuonuueckodl cuCTEMbl Kak TIpaduueckoro
oroOpaxeHus Ilepruognueckoro 3akoHa;
— Xapakxmepu3o6ams S- U p-3JIEMEHTBI, & TAKXKE KEJIE30 MO HMX IOJOKECHHUIO B
[lepnonnueckoit cucreme /. 1. Menneneesa;
—  K1accuuyuposamv XUMHUYECKHE CBSI3M M KPUCTAUIMYECKUE PEUIETKH,
OOBSICHATh MEXaHM3Mbl WX OOpa30BaHHS M JOKa3bIBaTh EIUHYIO MPUPOILY
XUMHUUYECKUX CBsI3el (KOBaJEHTHOM, HOHHOM, METaITMYECKOM, BOJIOPOTHOMN);
— 00bACHAMb TPUIUHBI MHOTO00pa3us BELIECTB, UCMOIb3Ys SBJICHUS U30MEPHH,

rOMOJIOTUH, aJIOTPOIIUH;
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— K1accuguyuposams XUMUYECKUE PEAKIIUU B HEOPTAHUUECKON U OpraHu4eCcKon
XUMUH TI0 Pa3IMYHBIM OCHOBAHUAM U YCMAHABIUEAMb CICTTU(PUKY THIIOB PEaKIInn
OT 00I1Ier0 Yepe3 0COOEHHOE K EIMHUYHOMY;

— Xapakmepuzo8ams THAPOJIN3 KaK cHenudUuYHbi OOMEHHBIM IMpolecc u
Ppackpvieams €ro pojb B )KUBOW U HEKUBOU IPUPO/IE;

—  Xapaxmepu3oeamv  JIEKTPOJIU3 KaK  CHEHU(PUUYHBIA  OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIN MTPOIECC U OMPEACIISTH €r0 MPAKTUUECKOE 3HAYCHUE;

—  Xapaxkmepu3oeambu KOPPO3HIO METaJIOB KaK OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIN MPOLECC U npediaeams CIOCOOBI 3alIUTHI OT HEE;

— Kaaccuguyuposams HEOPraHNYECKUE U OPraHUYECKUE BEIIECTBA;

— Xxapakmepuzoéams OOIMEe XUMHYECKHE CBOMCTBA BAXKHEWIIHUX KJIACCOB
HEOPTaHWYECKUX M OpPraHWYEeCKUX COCAMHEHUN B IUIaHE OT OOIIEro uepes
O0COOEHHOCTH K €IUHUYHOMY;

— UCNONb306amb 3HAKOBYIO CHUCTEMY XHMHUYECKOTO f3bIKa MJI OTOOpaKEeHUS
cOCTaBa (XUMHUUYECKHUE (OPMYIIbI) U CBOMCTB (XUMHUECKUE YPABHEHUS) BEILIECTB;
— UCnonv3o6ams TIPABUIA U HOPMBI MEXKIYHAPOAHON HOMEHKIIATYPHI IS
Ha3BaHUI BEIIECTB 10 (HopMyinaM U, HA00OPOT, AJI COCTABICHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX ()OpPMYJT COCTUHEHUH MO0 UX Ha3BaHUSIM;

— 3Hamb TPUBUAJBHBIC HA3BaHUSA BAXHEHUIIMX B OBITOBOM OTHOIICHUU
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

—  Xapakmepu3o6amb CBOWCTBa, IMOJyYEHHE U TMPUMEHEHUE BaXKHEHIINX
MPECTaBUTENIC KJIAaCCOB OPTraHWYECKUX COCAMHEHUN (aJIKaHOB, aJIKEHOB,
aJKUHOB, aJIKaJIUCHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CIHUPTOB, (HEHOJIOB,
aJbJIETUIOB, MPECIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT, CIOXKHBIX 3(UPOB
U )KMPOB, YIIIEBOJOB, aMUHOB, aMUHOKHUCIIOT);

—-  ycmauaeiueéams  3aBUCUMOCTh  JKOHOMHUKHM  CTpaHbl OT  JOOBIYH,
TPAHCIIOPTUPOBKHU M TIEPEPAOOTKHU YIIICBOJOPOIHOTO ChIPhs (HEDTHU M TPUPOTHOTO
rasa);

—  DKCHEPUMEHTAILHO 1no0meepicoams COCTaB W CBOMCTBA  Ba)KHEHIIUX

HpeHCTaBHTCHeﬁ HN3YUYCHHBIX KJIACCOB HCOPIraHMYCCKUX H OPraHUYCCKHUX BCHICCTB
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C COOJIIOIEHHEM IpaBWJI TEXHUKH O€30MacCHOCTU JUIsl pabOThl ¢ XMMHUYECKUMHU
BEIIECTBAMH U Ja0OpaTOPHBIM 000PYIOBAHUEM;

— Xapaxmepu306amb CKOPOCTb XMMHYECKOM pPEakIMH U €€ 3aBUCHMOCTb OT
pa3IuyYHbIX (PAKTOPOB;

— Xapakmepu306ams XUMUYECKOE PABHOBECUE M €r0 CMEIIECHHUE B 3aBUCHUMOCTH
OT Pa3JInYHbIX (PAKTOPOB;

— npou3o0ums pacu€Tbl MO0 XUMUYECKUM (QOpMyliaM U YpaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUN MEXKY YYACTHUKAMU XUMHUYECKUX PEaKLIN;

— co0a100amy TpaBUjIa HKOJIOTMUECKON 0€30MaCHOCTH BO B3aUMOOTHOLICHUSX C
OKpYXalollel cpeaoll mpu  oOpallleHMM ¢ XUMHUYECKUMHU  BEIIECTBAMH,
MaTepHUaJIaMy U ITPOLIECCAMU.

Buvinycknuk na 6a3060m yposene noayuum 603MO0MHCHOCHLb HAYUUMIbCA:

— UCNnONb306amMsb METOAbl HAYYHOIO IO3HAHMS MPHU BBINOJHEHUU MPOEKTOB U
y4e0HO-UCCIIEI0BATENbCKUX 3a/1a4 XUMUYECKOM TEMaTHUKH;

— NpocHO3Upo6amsb CTPOEHUE M CBOICTBA HE3HAKOMBIX HEOPraHWYECKUX U
OpraHUYECKUX BELIECTB HA OCHOBE AHAJIOTHH;

— NPOCHO3UPOBAMb TEUEHHE XUMHUYECKUX ITPOLIECCOB B 3aBUCUMOCTH OT YCIIOBHUM
UX MPOTEKaHUs U Ipejjiarath crocoObl yIpaBIeHUs S TUMHU IIPOLIECCaMU;

— ycmanasaueams B3aUMOCBS3M XUMHUHM C NPEIMETaMH T'YMaHHTApHOTO LHUKJIA
(SI3BIKOM, JIUTEPATYPOIl, MUPOBOU XYI0)KECTBEHHOM KYJIBTYpOH);

— packpvieams PpoOJIb XUMUYECKMX 3HAaHUW B Oyaylmed NpakTHYEeCKOU
NESATEIbHOCTH;

— packpuvleamb POib XUMUYECKUX 3HAHUU B (POPMHUPOBAHUU WHIWBUIYAIbHOU
o0pa3oBaTeIbHON TPACKTOPHUU;

— NpOcHO3UpOo8ams CIOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BEILECTB
NPOSBIATH OKHUCIUTEIbHBIE W/WIM BOCCTAaHOBUTEIBHBIE CBOWCTBA C YYETOM
CTETeHEN OKUCIICHUS JIEMEHTOB, 00pa3yoInX HX;

— apaymeHmuposams €IWHCTBO MHUpa BEIIECTB YCTAHOBJIEHUEM TI€HETHYECKOU

CBA3U MCXKY HCOPraHM4CCKUMHU U OPraHnidCCKUMU BCIICCTBAMU,
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— 61a0emb XUMUYECKHM SI3BIKOM [UIsi OOOTamieHus CIOBapHOIrO 3araca M|
Pa3BUTHUS PEUH;

— Xapakmepu306ams CTAHOBJICHUE HAYyYHOW TEOpUHM Ha MPUMEPE OTKPBITUSA
[lepuoguyeckoro 3akoHa M TEOPUU XHUMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
BEILIECTB;

— KPUTHYECKU OMHOCUmMbCSA K TICEBJIOHAYYHOM XHMHYECKOW WHOOpMaInH,
MOJIy4Ya€MOM U3 pa3HbIX UCTOYHUKOB;

— noHumams TAOOANBbHBIE TPOOIEMBI, CTOSIIME TMEpel YeTOBEYECTBOM
(9KOJIOTHYECKUE, SHEPTETUYECKHE, CHIPBEBLIC), U npediiacams YT UX PEIICHUS, B

TOM 4YHCJIC U C IOMOIIIBIO XMMHH.



