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[MosicHuTeILHAS 3aNMCKA
denepanbHbBIi TOCYIapCTBEHHBI 00pa30BaTeIbHBIA CTaHIAPT OOIIEro OO0pa3OBaHMsS, a TaKKe

OCHOBHBIE Wjeu U mojoxeHus I[lporpammbl pazButus U (HOPMHUPOBAHUS YHUBEPCAIBHBIX YYEOHBIX

JeWCTBUH JJist cpeaHero (TIoHOro) o0Iero o0pa3oBaHus COCTABIIIOT OCHOBY IpeyiaraeMoi padbouei

[IPOrPAMMBI.

Ora mporpamma JIOTHYECKH MPOAOJDKAET MPOTrPaMMbl JIJIsi HA4aJIbHOTO OOIIEro W OCHOBHOTO
obmiero oOpa3oBaHusl B 007acTH PAa3BUTUS BCEX OCHOBHBIX BHUOB JCSITEILHOCTH OOyYaeMbIX,
npecTaBiIeHHbIX B HUX. OHA cocTaBiieHa ¢ y4ETOM 0COOEHHOCTEH, KOTOphIe 00YCIOBJICHBI, B IEPBYIO
oucpecab, MNPCIMETHBIM COACPKAHUEM HU  IICHUXOJOTMYCCKHMMU BO3PACTHBIMU 0COOEHHOCTSIMU
00y4JaeMbIX.

[To3HaBarenpHas JEATENBHOCTh NPU HM3YYEHHHM Kypca XMMHUU Ha 0a30BOM ypOBHE WIpPaET
BE/IYIIYIO POJIb B Pa3BUTHH OCHOBHBIX BHJIOB y4EOHOMW JCSTEIBHOCTH CTApIICKIACCHUKOB: BIAJICTh
MCTOAaMU HAYYHOI'O IMO3HAHMSA, ITOJTHO U TOYHO BBIPAXKATb CBOU MBLICJIA, XapaKTCPHU30BATh, O6’I)$[CHHTB,
KJ1accu(UIUPOBATh XUMUYECKHE 00BEKTHI, paboTaTh B IPyIINe, apryMEHTUPOBATh CBOIO TOUKY 3PCHUS,
Haxo4quTb, HCIIOJIb30BaTh PA3JIMYHBIC HWCTOUYHHUKHU I/IH(bOpMaIII/II/I U IMpPCACTaBJISATL B YCTHOﬁ u
MUCHbMEHHOW PEeYH Pe3yJbTaThl €€ aHAIN3A.

Opnna u3 3a7a4 00y4eHMsI B CpEJIHEH IIIKOJIE — OIpEACIICHHE AalbHeiIe o0pa3oBaTeIbHOM
TPACKTOPUHU U OTBETCTBEHHOTO BBIOOpA KHM3HEHHOTO U MPO(ECCHOHAIBHOTO IMyTH. JIJisl peleHus 3Ton
3aaa4r CTAPUICKIACCHUKU MPU U3YUCHHUHN XMMUH OOJIDKHBI MCIIOJIB30BATH HpI/IO6peTéHHI)II71 Ha ypoKax
XMMUH OIBIT JACATEIBHOCTH B IPOPECCUOHATBLHON cdepe U JTF000H KU3HCHHOM CUTYAllUH.

CornacHo 00pa3oBaTeTbHOMY CTaHIAPTY, TNIABHBIC Yyeau cpeoHe20 00w e2o 00pa308anusi COCTOST:

1) B mpuOOpETEHUHU 3HAHHIA, YMEHHUI U CLIOCOOOB AEATENLHOCTH, CITIOCOOCTBYIOIUX (OPMUPOBAHHIO
[EJIOCTHOTO MPEJCTABICHHUS O MUPE;

2) B pa3BUTHH OMBITA PA3HOOOPA3HO IEATEILHOCTH, CAMOIIO3HAHHUS W CAMOOIIPE/ICIICHHS;

3) B OCO3HAHHOM BBIOOpPE WHIAMBUAYAJIbHOH 00pa30BaTEIbHONW TPACKTOPHH M TPOdecCHOHATBHOI
JeSITebHOCTH.

Bonbmmioit Bkilag B JOCTHIKEHHE ITHX LENEH CpeqHEero oOmero oOpa3oBaHHS BHOCUT U3VUEHUE

Xumuu, KOTOpOE MPU3BAHO obecneyums:

1) ¢opmupoBaHUe €CTECTBCHHO-HAYYHOW KapTHHBI MUPA, B KOTOPOW CHCTEMa XMMHUYECKUX 3HAHUM
SBIISIETCS €€ BaKHEUIITM KOMIIOHEHTOM;

2) pa3BUTHE UHTEIUICKTYAIbHOTO U HPABCTBEHHOTO MOTEHIIMAIA CTApIICKIACCHUKOB, (hOpMHUPOBaHUE
y HHUX JKOJIIOTMYECKH TPAMOTHOTO B y4eOHOH M MpOQeCcCHOHATBHOW NeATETbHOCTH, a TaKKe B
OBITY;

3) OCO3HaHWE Y CTapIICKIACCHUKOB HEOOXOJAMMOCTH B Ppa3BUTUHM XHMHUH M XHUMHYECKOM
MIPOMBIIIIEHHOCTH, KaK MPOU3BOIUTEILHOMN CHUIIbI 00IECTBA;

4) moHMMaHWEe HEOOXOAMMOCTH O€30MacHOTO0 OOpallieHHs C BEIIECTBAMH W MaTepualiaMH,
HCIIOTh3yeMbIMHU B MMPOGECCUOHATFHON M TTOBCETHEBHOM JKU3HHU.

Lensamu uzyuenus xumuu 6 cpeoHeil wKoe AGIAI0MCI:

1) BUACHUC U ITIOHUMAHNEC 3HAYNMOCTU XUMHUYCCKUX 3HaHUHU AJId KaXKJI0ro 4j€Ha conuyma, yMECHUC
OILICHUBATh pa3NWYHbIe (AKThI U SBJICHHS, CBA3aHHBIE C XUMUYECKUMHU O0BbEKTaAMH U TPOIECCaMU
Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB M OMPEACIEHHON CHUCTEMBbI IIEHHOCTEH, (pOpMyTupoBaTh U
000CHOBBIBaTh COOCTBEHHOE MHEHHE U YOEXK/ICHUE;

2) TIOHMMaHHE pOJIM XUMHHU B COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUPA M MCIOJIb30BaHUE
XUMHYECKHUX 3HAHUU 1J 00BsICHEHHS] 0ObEKTOB U MPOIIECCOB OKPYKAIOIIEH JeHCTBUTETLHOCTH —
MPUPOTHON, CONHATBHOM, KYJIbTYPHOU, TEXHUUECKOU CPEIIbI;

3) dopmupoBaHHe y CTapIICKIACCHUKOB MPU M3YUYCHUU XUMHH OIbITA MO3HAHUS U CAMOIIO3HAHUS C
MTOMOIIBIO KJTFOYEBBIX KOMITIETEHTHOCTEH (KITIOUEBBIX HABBIKOB), KOTOPHIE MMEIOT YHHBEPCAIHHOE
SHAQUCHUC IJId pa3JIMYHbIX BUAOB ACATCIIbHOCTH, — IIOUCKA, aHalin3a u 06pa60TKI/I I/IH(I)OpMaLII/II/I,



W3TOTOBJIIEHUE HWH(MOPMAIMOHHOTO MpPOAYKTa M €ro Mpe3eHTallud, NPUHATHS pEeLIeHuH,
KOMMYHUKAaTHBHBIX HABBIKOB, 0€30MacHOro oOpamieHuss C BeLeCTBAMU, MarepuajaMu H
IIPOLIECCAMHU B TIOBCEIHEBHOM KHU3HU U MPO(PECCHOHATBHON 1€ TENTbHOCTH.

Meroanueckrue 0cOOEHHOCTH Kypca

Conepxxanue Kypca peanusyercss U3 pacuéra | 4 B Helemo. OTOT JMMUT BPEMEHU U
00yCITaBIUBAET PsIJl METOANYECKHX 0COOEHHOCTEH Kypca.

N3yuenne xumMuu Ha 6a30BOM YPOBHE allpMOpU HE FOTOBHUT CTAPILEKIACCHUKOB K crade EI'D
no xumuH. [lo3TOMy B MOCTPOGHHMH Kypca HCHOJNB30BAH AHMPONOYEHMPUYecKutl nooxoo, TpH
KOTOPOM O00y4eHue MpeaAMeTy HIpPOMCXOJUT Ha OCHOBE Yy4€Ta HX HHTEPECOB, CKJIOHHOCTEH U
0COOEHHOCTEH, BMECTO XeMUOYEeHMPU4ecKko20 nooxood, Npu KOTOPOM 00yd4eHHE XUMHUHM CTPOUTCS Ha
OCHOBE IIPUHLIMIIOB U METO/I0B IO3HAHUS CAMOM XUMUHU.

Huszkasg MoTuBanus M3ydyeHHMs] XUMHM OOJBIIMHCTBOM YYAlIMXCS T'yMaHMTapHBIX, (HU3UKO-
MaTeMaTHYECKUX KJIACCOB M IIKOJI OOycloBIeHa €€ CTaTyCcOM KaK HeNnpo(UIbHON AWUCIUIUIUHBI.
ITosToMy ¢ 1efbI0 NOBBILIEHUS] MHTEpeca K XUMHM y TaKuUX CTapLIEKIACCHUKOB IPEIYyCMOTPEHO
yYCUJICHHE TPUKIAAHOTO Xapakmepa COACPKaHUS W MO3HABATENBHOHN NEATENbHOCTH MPH OO0yYCHHUU
JAHHOTO Kypca, T. €. CBSI3U XMMHHM C IIOBCEAHEBHOM JKU3HBIO YeroBeka. Tak, B Kypce OpraHu4ecKoil
XMMUU Ha 0a30BOM ypOBHE INpemjiaraercs mzydeHue pasaena «OpraHudeckasi XMMUs U 0OIIECTBOY,
KOTOPBIN 3HAKOMMT CTapLIEKIIACCHUKOB C OCHOBaMHU OMOTEXHOJOIMH U XUMMHU MOJIMMEPOB. A B Kypce
o01meit XuMuM B pazzene «XHUMHUs U COBPEMEHHOE OOIIECTBO» pacCMaTpUBAETCA TeMa «XHMUYeCKas
IpPaMOTHOCTh, KaK KOMIIOHEHT OOIIel KyJIbTyphl YelIoBeKay, (hopMupyercs yBakeHUE K MHCTPYKLUSAM
M0 OKCIUTyaTallud OBITOBBIX MPHOOPOB W TpEmapaTroB, a C MEJIbI0 MPaBWIBHOTO yXoJa 3a
TPUKOTAXXKHBIMU U3ACTUAMU (UUCTKON, CTUPKOMH, CYILIKOH, YTIOKKOI), — YMEHUE YUTATh UX ITUKETKH.

VY4eOHbIil MaTepuall Kypca XUMUU Ha 0a30BOM ypOBHE M3JI0KEH HE B CYXOM JIUAAKTHUYECKOM
dbopmare, a gpopmame cobecedoganus ¢ OOy4YAIOUIUMCS HA OCHOBE pEAIM3AIMH MEKIIPEIMETHBIX
CBSI3€1l C MUPOBOM XYJI0KECTBEHHOMN KYJIbTYPOU, JINTEPATYPOil, JINTEPATYPOH, UCTOPUEH.

Ycunenue ryMaHuTapu3aliui B 00y4eHUH XMMHMHU B KJIACCAX U ILKOJIAX I'YMaHUTapHOro mpoduiis
IIPOBOAMTCS C TIOMOIIbIO METOJIOB, IPUEMOB U CPEJICTB, IPUMEHIEMBIX IIPU U3YUYEHUH T'yMaHUTapHBIX
aucuuiuinH. Hanpumep, xopommil pe3yabTaT Kak Ui HHOCTPAHHOTO SI3bIKa, TaK U JUIsl XUMHUH, AAET
HCIOJIb30BaHNE XMMHUECKOT0 MaTepraia Ha COOTBETCTBYIOIIEM SI3bIKE YYAIIMMMCS IIKOJI U KJIacCOB C
yrIIyOnEHHBIM U3YY€HUEM HHOCTPAHHOTO si3blka. Emé Oonmbmmit 3 ekt 11t 000ux npeameroB OyaeT
JOCTUTHYT, €CJIM K MOAO0PY XMMHYECKOI0 MaTeprajla Ha HHOCTPAHHOM S3bIKE IIPUBIIEKAIOTCS U CaMu
yJaluecsi, KOTOpbleé HaxXxoAAT W MPEACTaBISIIOT MH(OpMAIMIO O Pa3sBUTHMM XMMHUYECKOH HAyKd U
MIPOMBIIIJIEHHOCTH B CTpaHax HM3y4aeMOro sI3blKa M O pOJIM YUYEHBIX-XMMHUKOB 3THUX CTpaH HpH
MOJIFOTOBKE COOOLIEHUH M Mpe3eHTAlMM IO 33JaHusM pyOpuku «lcmonp3yiiTe JOMOIHUTENbHYIO
nH(OpPMaLIMIO U BBIPa3UTE MHEHUE». B CBOIO 04epesp, 3TO MO3BOJISET pa3BUBaTh MX HH(OPMALIMOHHO-
KOMMYHHMKaTUBHYIO KOMIIETEHTHOCTb.

B kmaccax ¢usnko-mMaTeMaTHuecKoro npouis TeMbl, CBA3aHHbIE C (U3MKOW H3ydaroTcsl Ha
OCHOBE aKTHUBHBIX (opMm (Oecen, AUCIYTOB, YPOKOB-KOH(EpEeHLHMit), YTO MO3BOJSET 3HAYUTEIHHO
YBEJIMUUTH JIOJII0 CAMOCTOATEIbHONW paboThl ywamuxcs. Tak, HampuMmep, paccMaTpUBaeTCsl y4eOHbIN
MaTepHall 0 CTPOCHHUIO aTOMa U BEIIECTBA, HEKOTOPBIM acleKTaM (pU3NUecKON U KOJUTOMIHOW XHUMHUH,
ra3oBbIM 3aKOHaM. TakoW HMHTETrpaTUBHBIA MOAXOA K OOYYEHHIO XMMHH Ha 0a30BOM YpPOBHE U
MO3BOJISIET (POPMUPOBATH LIEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUDA.

Xumuueckuii sKkcnepumenm u pacyémmuovie 3a0ayu o Gopmyram u ypagHeHusm B Kypce 6a3oBoro
YPOBHS H3-32 HEOOJBLIOTO JIMMUTA BPEMEHM HCHOJB3YIOTCS HECKOJIbKO HWHAye, YeM B OCHOBHOM
IIKOJIE ¥ IPY U3YYE€HUU XMMUHU Ha YIIIyOJIEHHOM YpOBHE.

VYBeNn4eH ynenbHbI Bec NEMOHCTPAIMOHHOTO HKCHEPUMEHTAa M yMEHBIIEH — JIabopaTOpHOIro
yueHnyeckoro. [loaToMy pexkomMeHayeM TMpu BBINOJHEHHUH JE€MOHCTPAIlMOHHOTO 3SKCIIEpUMEHTA
LIMPOKO NPHUBJIEKATh YYAIMXCSl B KAUECTBE ACCUCTEHTOB yuutens. Kpome 3Toro, ¢ 1enpto S5KOHOMUN
BpEMEHHM M yCHUJIEHUS HArjsJHOCTH Ha ypoKaX XHWMHUU [peAjiaraercsi HCIOJIb30BaHUE
BUICOPArMEHTOB M BUIEOMATEPUANIOB, a TAKXKE KOJUIEKIUH, MOATOTOBICHHBIX K KaKJIOMY YPOKY
XMMHH Ha OCHOBE PUCYHKOB-KOJIJIaXKeH U3 yUeOHUKOB.

UroObl peanu3oBaTh B3aMMOCBS3b KadeCTBEHHOW U KOJMYECTBEHHOH CTOPOH M3Yy4aeMBbIX
XUMHUYECKUX OOBEKTOB, — BELIECTB U PEAKIMMA, — pacuéTHbIC 3a7aud Mo (GopMysaM M YpaBHEHUSM,
HEO0XO0/IMMO TaK)K€ yBEIHYUTh yJCIbHBIH BEC CaMOCTOATENbHOM paboThl yyamuxcs. C 3Toi 1enbio



pacuéTHble 3a/Jauyd, NpPUBENEHHBIE B KOHIE Kaxkaoro maparpada yuyeOHUKOB, OIICHMBAIOTCS U
KOMMEHTHUPYIOTCS YUUTEJIEM Ha MPOTSKEHUU 3—5 MUHYT B Hayaje Kaxa0ro ypoka.

Packpvimue ceazu uzyuaemozo mamepuana ¢ 6yoyweu npogeccuoHaibHOU 0esmeabHOCMbIO
8bINYCKHUKA ~CPeOHell WIKObl CRocoOCmeyem YCUNeHUI0 MOMUBAYUU  YUAWUXCA K U3VUEHUIO
HenpogunbHOU Oucyuniunsl. ITO0 MOXKET ObITh TOCTUTHYTO Yepe3 BHINOJHEHHE CTapIlIeKIaCCHUKaMU
3amaHuii ¢ oOmeit Tematukoi «IloaroTroBeTe COOOIIEHNE O TOM, KaK CBS3aHBI CBEICHUS KOHKPETHOMH
TeMbl ¢ BbIOpaHHOM BamMu BY30M niu ¢ Oyaymel mpogpeCCHOHAIBHON e TENbHOCTHION.

bonbiiyto posib B MHTETpallMM 3HAHUN CTAPIIEKIIACCHUKOB IO XUMHUU M JPYTUM IpeaMeTam
UrpalT  Qurocogckue kamezopuu u 3aKOHbl, HANPUMEP, 3aKOHBI MEPEX0/a KOJINYECTBEHHBIX
OTHOIICHUH B KaueCTBEHHbIC, €IMHCTBA M OOpPHOBI MPOTHBOIOJIOXKHOCTEH WM KaTeropus
«OTHOCUTENBHOCTU HCTUHBDY. Tak, B X0Jle¢ JTUCKYCCHUM O CYTH MEPUOJUYECKOr0 3aKOHA ydalluecs
MPUXOJAT K BBIBOJY O IPUYUHHO-CJIEICTBEHHOM CBSI3U U3MEHEHUN CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX
UMHU BEIIECTB OT 3apsiioB M3 AaTOMHBIX sJiep WIM O JBOWCTBEHHOM IIOJIOXKEHMHM BOJAOpOAa B
nepuoanueckoi cucreme. Ilpu paccmoTpeHuu KiacCUPUKAUM XUMUYECKUX DBJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX BEIIECTB (METAIIBI U HEMETAILIBI) U COCTMHEHUHN (OKCHIIBI M TUIPOKCHIBI)
HAa OCHOBE OTHOCHUTEIBHOCTH HCTHHHOCTH OOYyYalol[Mecsi OCO3HAHHO pPacCMaTpHUBAIOT 0Oa30BbIE
MOHATHS Kypca: CTPOEHHE aTOMa M BHJIbl XMMHUYECKHX CBSA3EH, THIbl KPUCTAUIMYECKUX PELIETOK U
¢dbu3nyecKkre CBOMCTBA BEIIECTB, aM(POTEPHOCTD.

OpnuH yac B HeENI0, OTBEAEHHBIM Ha U3YUYEHUE Kypca, IIPEIoiaraeT NIMPOKOE UCII0JIb30BaHNE
JIeKYUOHHO-CEMUHAPCKOU (Popmbl npogedeHUs YueOHbIX 3aHAmuli. ITO TO3BOJSET CTapILIEKIACCHUKAM
HE TOJNBKO A((GEKTUBHO YCBaWBaTh COJCPXKAHHE Kypca, HO W TOTOBUT HUX K IPOJOIDKEHUIO
oOpa3oBaHMs B BBICIICH LIKOJIE, T1e Takas ¢popMma npeodiaaaer.

OO1w1ast xapakTepUCTHKaA Kypca

OcobeHHOCTH conepKaHusl U METOAMYECKOTO MOCTPOCHUSI Kypca C(OPMHPOBAHBI HAa OCHOBE
dI'0OC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTUYHO U JIOCTYIIHO B COOTBETCTBUHU C CHCTEMHO-
JesITeTbHOCTHBIM MOJIX0JIOM Ha OCHOBE HE€papXUU YUeOHBIX NMPoOIeM

2. B 10-om kiacce cTapiieKJIaCCHUKN 3HAKOMSTCS ¢ O0raTbIM MHUPOM OPTaHUYECKUX BEIIECTB
Ha OCHOBE pealM3alii UIEU B3aUMOCBSI3U XUMUYECKOTO CTPOEHUS ITHX BELIECTB C UX CBOWCTBAMHU U
MIPUMEHEHUEM

3. Copnepxanue Kypca obuieit xumuu B 11-oM kiacce ciocoOCTBYeT (POPMHUPOBAHUIO €TUHON
XUMHUYECKOM KapTUHBI MHpa y BBIIYCKHHUKOB CPEJHEH IIKOJIbI MYyTEM pacCMOTPEHHs OOIIMX s
HEOPraHUYECKON U OPraHM4eCKOU XUMUHU MTOHATUHN, 3aKOHOB U TEOPUH.

4. U3ydyeHue Kypca IpPOBOJUTCS HAa OCHOBE COYETAHUS TEOPHUM U MPAKTHKU MPOOIEMHOTO
o0ydeHus U MoJayu MaTepHasa B JOTMKE HayYHOTO TTO3HaHUS.

5. Teoperndyeckue TOJOKEHHUSI Kypca LIMPOKO  MOJAKPEIUIEHbl  JE€MOHCTPAllMOHHBIMU
XUMHUYECKUMH SKCIIEpUMEHTaMHU, 1a00paTOPHBIMU ONBITAMH U IPAKTUYECKUMHU PAOOTaMH.

6. Peanusyercss MHTerpauus CoAepXKaHUS Kypca C IpeaIMeTaMH HE TOJIBKO €CTECTBEHHO-
HAy4YHOI'0, HO M TYMaHUTapHOI'O IIUKJIOB.

7. JOCTHXKEHUIO MPEIMETHBIX, METANPEeIMETHBIX U JIMYHOCTHBIE PE3YJIbTaTOB CIOCOOCTBYET
cucreMa 3afaHuil B ¢opmare pedrekcuu: MpoBepbTe CBOM 3HAHWS, NPUMEHUTE CBOM 3HAHUS,
MCIOJIb3YUTE JOMOIHUTENbHYIO HH(OPMAIUIO U BBIPA3UTE MHEHHE.

8. PackpbIBaeTcst posib POCCUNCKHMX YUYEHBIX B CTAHOBJIEHUU MUPOBOW XMMHUYECKON HAyKH, UTO
CHOCOOCTBYET BOCIIUTAHUIO MATPUOTU3MA U HAIIMOHATIBHON CaMOUIEHTU(HUKAIIUY.

9. Kypc peanusyer cBsi3b y4eOHON TUCHMIUIMHBI C JKM3HBIO, YTO CIIOCOOCTBYET YCHIICHHUIO
MOTHBALIUM YYallUXCAd K M3YYCHHIO HEnpo(UIbHOW XUMHUHU Yepe3 PacKpbITUE CBA3M H3y4aeMoOro
Marepuaia ¢ Oynyieit 00pa3oBaTenbHON TpaeKTOpHEN U MpodhecCHOHATBHOM NesTeTbHOCTH.

10. B kypce mnpeacTaBieHbl COBPEMEHHBIE HAIIPABICHUS PA3BUTHS XUMUYECKOM HAyKH H
TEXHOJIOTHH.

11. B kypce Halum oTpaxeHUE OCHOBHBIE COJIEPKATEIbHBIE JINHUU:

e «Bewecmgo» — 3HaHUS O COCTaBe, CTPOCHUHU, CBOWCTBaX ((U3NYECKUX, XUMHYECKUX H
OMOJIOTUYECKHX ), HAXOKJICHUH B TIPUPOJIE U MOTYYCHUN BaXKHEHIINX XUMUYECKUX BEILIECTB;



o «Xumuyeckas peakyus» — 3HaHUS O TPOLECCAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOMCTBA
BEIIECTB, YCIOBUAX X MPOTEKaHUS U crioco0ax yInpaBlIeHUS MU,

o «lIlpumenenue eewecms» — 3HAHUS B3aUMOCBSI3M CBOWCTB XMMHYECKHX BEIECTB, HanOolee
UCIIONB3YEMBIX B OBITY, MPOMBIIIICHHOCTH, CEIIbCKOM XO3SWCTBE, 3IPAaBOOXPAHCHHH W Ha
TPaHCIOPTE;

®  «A3bIK XuMUU» — CUCTEMa 3HAHUH O BOKHEHIINX MOHITHIX XUMHH U XUMUYECKONH HOMEHKIIAType
Heoprannueckux u opranmyeckux BemectB (MIOITAK u TpuBHaiibHOMN); BlaJieHHE XUMUYECKON
CUMBOJIMKON U €€ OTpakeHHWEM Ha MUChbME, —XUMHUYECKUMU 3HaKaMu (CUMBOJIaMH), (DOpMYIbl U
ypaBHEHHUs, a TaKXKe TMpaBuUia TepeBona WHMOpPMAIMU C POMHOTO S3bIKA HA SI3BIK XUMUU U
obpaTHo.

Mecro npeamera B yueOHOM IUTaHe

Kypc xumum B cpemneil mikone mnpenycMmarpuBaercs DenepalibHbIM TOCYIApPCTBEHHBIM
00pa30BaTeIbHBIM CTAHIAPTOM KaK COCTAaBHAsl YacTh MpPeAMETHON oOmactu «EcTecTBeHHO-HAydHBIC
IPEIMETHI».

Xumusi BKIIOYEHA B paszzien 0a3ucHOro ydyeOHoOro maHa cpemaHed mkonbl «ConepikaHue,
dbopMupyemMoe y4yacTHUKaMHU 00pa30BaTelIbHOTO MPOIEccay, MOITOMY O0ydaroIuecss MOTyT BbIOPATh
XUMHIO Kak Ha 0a30BOM, Tak W Ha yNIyOJIEHHOM YPOBHE WM XK€, B KAY€CTBE aJbTePHATHUBEI BHIOPATH
HMHTETpUPOBaHHBIN Kypc «EcTecTBO3HaHUEY.

B OasucHom yueOHOM IUIaHE O00IIE0OPa30BATEIbHBIX OPTraHU3AIMA HW3yYCHHE XHMHUHU
npoBoauTcs U3 pacuéra 1 yac B Hepento (70 gacoB 3a Ba roga oOy4eHus), B COOTBETCTBUH C KOTOPHIM
1 pa3paboraHa JaHHas pabodas mporpaMmma 1Mo X|UMUH [Tl CpeHEro o01ero oopasoBanus Ha 6a30BOM
YpPOBHE.

JIM4HOCTHBIC, METANPEIMETHBIC U TTPSIMETHBIC PE3YJIBTAaThl OCBOCHUS Kypca
OOyueHue XUMUU B CpeqHell miKoie Ha 0a30BOM YPOBHE IO JaHHOMY KYypCy CIOCOOCTBYET

JNOCTHKEHUIO O0YYAIOIIUMUCS CIEAYIOIUX JUYHOCMHBIX PE3)IbIMamos:

1) 4yBcTBa TOPAOCTH 3a POCCHHCKYI0 XHMHYECKYIO HAyKy M OCO3HAHHE POCCHHCKOM TpaXkIaHCKOM
UJEHTUYHOCTH — 8 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe;

2) o0co3HaBaThb HEOOXOMMMOCTH CBOEH IMO3HABATEILHOW ESATEILHOCTH M YMEHHE YIPaBIAThH €,
TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpA30BAaHUIO Ha TPOTSHKCHUH BCEH JKHU3HH, TOHUMAHHE
BaXHOCTU HEMPEPBIBHOTO 00pa3oBaHus Kak (hakTopy yCIemHoW mpodeccuoHanbHOH U
0O0IIIeCTBEHHOM JIEATETLHOCTH; — 6 NO3HasamenbHou (KOTHUTUBHOW, MHTEIUIEKTYaIbHOW) cghepe

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MasibHEHIEel 00pa30BaTEIbHON TPACKTOPUH HIH Chepbl
po¢eCCUOHATBHOM NEeITENLHOCTU — 8 MpPy008ol cghepe;

4) HempusATHE BPEAHBIX MPUBBIYEK (KYpEHHs, YIMOTPEOICHUs aJaKOTONsS M HApKOTHKOB) HAa OCHOBE
3HaHUH O TOKCHYECKOM M HapKOTHUYECKOM JEHCTBUU BEUIECTB — & chepe 300posbechHepedceHus u
bezonacHo2o obpasa HeU3Hu;

Memanpeomemnvimu pe3ynvmamamiy OCBOCHHUS BBITYCKHUKAMH CPEIHEW IIKOJIBI Kypca XHMHHU

SIBIISIFOTCS:

1) wucnonv3zo6anue OCHOBHBIX METONOB TO3HAHUs (OIMpPEAEICHHE WUCTOYHUKOB YUeOHOW M HAay4IHOU
uH(popMaIuu, ToIydeHre 3TOoN WHpopMaIuu, e€ aHalu3, U YMO3aKIIOYeHHs Ha €ro OCHOBE,
W3TOTOBIICHUE W TIPE3EHTAINs HH(POPMAIIMOHHOTO TPOAYKTA; MPOBEACHNUE IKCICPUMEHTA, B TOM
YHCclie ¥ B MPOLIECCE MCCIENOBATENbCKON NEeATENbHOCTH, MOACTUPOBAHUE M3YyYaeMbIX OOBEKTOB,
HaOJTFO/ICHNE 32 HUMH, UX U3MEpEeHHe, (PUKcalus pe3ylibTaToB) U UX npuMeHeHue ISl TOHAMaHUsS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH AeHCTBUTEIHHOCTH;

2) 6énadeHue OCHOBHBIMH WHTEIIEKTYaJbHBIMH OIEpAlMsAIMH (aHAIW3 W CHHTE3, CPaBHEHUEC W
cUCTeMaTHu3alus, 0000IIeHne U KOHKpEeTH3alus, Kiaccu(ukamnmsi ¥ MOUCK aHAJIOTOB, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBs3eH, (OPMYIHpPOBKA THIIOTE3, HMX TMpoBepka W (hopMyIupoBKa
BBIBOJIOB);

3) nosuanue 0OBEKTOB OKPYKAIOIIETO MUPA B TUIAHE BOCXOXKICHUS OT aOCTPAKTHOTO K KOHKPETHOMY
(oT obmIero yepes 4acTHOE K €IMHUYHOMY);

4) cnocobrocms BBIIBUTATH UJICH U HAXOUThH CPEICTBA, HEOOXOAMMBIC TSI UX JOCTHKCHUS,

5) ymenue dopmymupoBarh ICU M ONPEICSNATh 3a7a4d B CBOCH IMO3HABATEIBHON EATEIHHOCTH,
OTIpEe/IETISATh CPEACTBA Il JOCTHXKEHUS 1IeNiel U pellieHus 3a/1a4;



6)

7)
8)

9)

onpedensams PazHOOOpa3HbIE WCTOYHUKH TOJYYCHHS HEOOXOIMUMOW XUMHUYECKOW WHdOpMaIu,
YCTaHOBJICHHE COOTBETCTBUS COJEPXKaHUA U (POPMBI MPEeACTaBICHUS HH(POPMAITMOHHOTO MTPOAYKTA
ayIuTOPHH;

VMeHue TIPOILYKTHBHO OOIIAThCS M B3aUMOJACHCTBOBAThH B IMPOIECCE COBMECTHOM IESATEIHHOCTH,
YUUTBIBATh MO3UIMU APYTHX YYACTHUKOB JCATEIBHOCTH, 3)(HEKTUBHO pa3peniaTh KOH(IUKTHI;
20MO6HOCMb K KOMMYHUKAIMH (TIPEICTABIATh PE3YIbTaThl COOCTBEHHOW IO3HABaTEIbHON
NeSITeTbHOCTH, CJIBIIIATH U CIYIIATh OMIIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIHIO);
YMeHue UCTIONIb30BaTh CPE/ICTBA MH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (1anee —
HKT) B pemieHuH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX 337249 C COOIOICHUEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MaCHOCTH, THTHUCHBI, PECYPCOCOCPEIKEHHsI, TPABOBBIX H
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHON OE30M1aCHOCTH;

10) gnaoenue A3bIKOBBIMU cpeacrBaMu, B TOM 4YHCIC U A3bIKOM XHMMHHU — YMCHHE SICHO, JIOTHUYHO U

TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS, UCIOJb30BaTh aJICKBAaTHBIC SI3bIKOBBIC CPE/ICTBA, B TOM UYHUCIIE
Y CUMBOJIbHBIE (XUMUYECKHE 3HAKH, (DOPMYIIBI U YPaBHEHUS).
Ilpeomemuvivu pe3yrbmamamy W3y4eHUs] XMMUU Ha 0a30BOM ypOBHE Ha CTYNEHHU CPEIHETO

O6I_I_ICFO O6paBOBaHI/IH SABJIAOTCA CIICAYIOIINEC PE3YJIbTAThI.

l.
1.

8.

9.

B no3naBarenbHol cdepe:
3HaHue (noHuUMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BXHEHIIINX TEOPUH Kypca OpraHHYECKON U
001IeH XUMUU;
yMeHue HAONIONATh, ONKCHIBATh, (UKCUPOBATh pPE3yJabTaThl M JIEJIaTh BBIBOJABI HAa OCHOBE
ACMOHCTpAaMOHHBIX W CaMOCTOATCIBHO HpOBeIIéHHI)IX OKCIICPUMCHTOB, HUCIIOJB3Yd OJId 3TOIO
POIHO# (PYCCKHIA MM UHOH) SI3BIK U SI3bIK XUMUHU;
YMeHue KiIacCU(DHUIMPOBATh XUMHYECKHUE ODIIEMEHTBI, TPOCThIC BEIIECTBA, HEOPTraHUYCCKHE W
OpPraHUYeCKHEe COCAMHEHUS, XUMUYCCKUE MTPOIECCHI;
VMeHUue XapaKTepU30BaTh OOIIME CBOWCTBA, IMOJYYCHHE M MPUMCHCHHE  HM3YUYCHHBIX KIIACCHI
HEOPTraHUYECKUX M OPraHUYECKHUX BEIIECTB M UX BAKHEUIIIHNX MPEICTABUTEIICH;
onucvléams KOHKPETHBIC XHWMHUYECKHAE pEaKIMH, YCIOBHS WX TPOBEACHHUS U YIPaBICHUS
XUMHUYECKHMH MPOIIECCAMU;
VMeHue  TIPOBOIUTH  CAaMOCTOSITCJIBHBIA ~ XHMHYECKHH  OKCIIEPUMEHT H  HaOMoaarh
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, (PUKCHPOBATh PE3YJIbTAThl M JIEJIaTh BBIBOJABI M 3aKIFOUCHUS T10
pe3yibraram;
NPOSHO3UPO6AMb CBOWCTBA HEM3YUCHHBIX BEIICCTB 10 aHAJIOTHH CO CBOMCTBAMHU W3yYCHHBIX Ha
OCHOBC 3HAHUA XUMHUUYCCKUX BaKOHOMepHOCTeﬁ;
onpedensimb ~WCTOYHUKH XHMHUYECKOM WHGOpMAlUHU, TMojy4arh €€, TPOBOAWTH aHAJU3,
M3roTaBINBaTh HH(OPMAIIMOHHBIN POIYKT U NPEACTABIATH €r0;

yMenmsb noib308ambcsi 003aTEIbHBIMU CIIPABOYHBIMU MaTepuaiaMu: [leprHoanyecKkoil cucTeMoit

xumudeckux snemeHToB JI. V1. MeHneneeBa, Tabnuiieil paCTBOPUMOCTH, IIEKTPOXHUMHUYECKUM PsIOM
HaIPsHKEHUN METAJUIOB, PSAIOM 3JIEKTPOOTPULIATENBHOCTH — Ui XapaKTEPUCTUKU CTPOCHHMsS, COCTaBa
U CBOWCTB aTOMOB XUMHYECKUX 3yeMeHTOB [—IV mnepnonoB u 00pa3oBaHHBIX MMM HPOCTHIX M
CJIOXKHBIX BELIECTB;

10. ycmanoenenue 3aBUICUIMOCTH CBOMCTB M MPUMEHEHUS] BAKHEHIINX OPraHMYECKUX
COEAMHEHUIl OT MX XMMHUYECKOTO CTPOEHHUS, B TOM 4YHCIE€ M OOYCIIOBIEHHBIX
XapakTepoM JTOTO CTPOCHHS (MPENeNbHBIM WM HETpPEeACTbHBIM) W HaTUYieM
(YHKIIMOHATBHBIX TPYIII;
11. mooenuposanue MoneKysl HEOPraHUYECKUX U OPTAHUUECKUX BEIIECTB;
12. nonumanue XuMUYeCKOW KapTHUHBI MHpa KaK HEOTHEMJIEMON 4acTH IIeIOCTHOM
Hay4YHOU KapTHHBI MUpa.
B nenHocTHO-OpHeHTaMOHHON chepe — (popMupoBaHHEe COOCTBEHHOI MO3ULMU MPU OLIEHKE
MOCIIEICTBUH [T OKPYIKAIOMIEH Cpe/Ibl IETETLHOCTH YeIOBEeKa, CBI3aHHOU C MPOU3BOICTBOM H
nepepadoTKON XUMUYECKUX MPOAYKTOB;
B TpynoBoii chepe — nposedenue XUMAIECKOTO IKCTIEPUMEHTA; pa38umiue HaBBIKOB y4eOHOM,
MPOEKTHO-UCCIEIOBATEILCKOM M TBOPYECKOW  JEATENIBHOCTH  TPU  BBIIOJIHEHUH
WHIUBUAYAIBHOTO MPOEKTA MO XUMHH;



IV. B cdepe 3m0poBOoro o0Opaza XKuU3HHM — coOn0OeHue TIpaBUI OE30MaCHOTO OOpaIleHUus ¢
BCIICCTBAMH, MarcpuaiaMu; OKa3aHUC HepBOﬁ MMOMOIIHX MMPU OTPABJICHUAX, OKOIr'aX U TPpaBMax,
MOJYYCHHBIX B pe3ylbTare HapyIICHHWs NpPaBUJ TEXHUKH O€30IacHOCTH MpH padoTe C
BEIIECTBAMH 1 TaOOPaTOPHBIM 000PYIOBAHUEM.

Conepxanune kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopusi cmpoenus opeanuueckux coeounenuti A. M. bymaeposa. [Ipeomem

opeanudeckotl xumuu. Opeanudeckue gewecmaa.; NPUpPooHvle, UCKYCCMBEHHble U

cunmemuuyeckue. OcobeHHOCMU cOCMABA U CMPOEHUsL OP2AHUYECKUX BeLyeCms.

Bumanuzm u eco kpax. [lonsmue 06 yene6000pooax.

OCHOBHBIE MOJIO)KEHUS TEOPUU XUMUYECKOTO CTpoeHUs byrnepoBa. BaneHTHOCTb.

CtpykTypHBIE POPMYJIIBI — IOJHBIE U COKpaméHHbie. [IpocTeie (onquHapHbIE) U

KpaTHbIe (IBOHBIEC U TpOitHbIe) cBsi3U. I30Mephl u n3omepus. B3aumuoe BiusiHue

aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. Hexotopsie o0111ie XUMUYECKHE CBONCTBA OPraHUYECKUX BEIIECTB:

WX TOpPEHHE, IIIaBJIeHUE U 00yriuBaHue. Mojenu (1apocTepHeBbIe 1 00 BEMHEIE)

MOJIEKYJI OpraHUYECKUX COEAMHEHUH Pa3HbIX KilaccoB. OnpeneneHne 31eMEeHTHOTO

COCTaBa OPraHUYECKUX COCAUHEHHI.

Jlabopamopuvie onvimol. I3roToBieHnE MOIETICH OPraHUYeCKNX COeTMHEHUI.

VYrneBoaopobl U UX MPUPOIHBIE HCTOUHUKH

[Ipenensuble yriaeBogopoasl. Ankanbl. OmnpeneneHue. ['oMonoruueckuii psii anKkaHOB U €ro o01ias
dopmyna. CTpykTypHas nzomMepus yriaeponHoii nenu. Paaukansl. HomeHkaTypa ankaHos.
XUMHUYECKUE CBOWMCTBA ATKAHOB: TOPEHUE, PEaKLIMU 3aMelleHHsl (TaIOreHUPOBaHKE), PEaKIus
pa3oKeHUsl METaHa, PEaKIUs IeTHIPUPOBaHUs ITaHA.

Henpenenbubie yrneBogopoasl. AjdkeHbl. TuieH. ['omonoruueckuil psia ankeHos. Homenkiarypa.
CrpykrypHas nzoMepus. [I[poMbliIeHHOE OJy4Y€HNE AIKEHOB: KPEKUHT U IETUIPUPOBAHUE AJIKAHOB.
Peaxius neruaparaiuu 3TaHosa, Kak 1ab0opaTOpHbIM criocod moiaydeHus sTuiaeHa. Peakuuu
MIPUCOEANHEHHUS: TUAPATALINS, THAPOTraIoreHUpoBaHue, raloreHupoBanye, noaumepusanuu. [Ipasuo
MapxkoBHuKoBa. OKHCIIeHUE alKeHOB. KauecTBEHHbIE peaKly Ha HENIPEAEIbHBIE YTIIEBOIOPOIbI.
Anxanuensl. Kayuyku. Homenknarypa. Conpsok€nnble nuensl. byranuen-1,3, usonpen. Peaxius
JleGeneBa. Peakiuu npucoeqHeHus ankaaueHoB. Kayuyku: HaTypalbHbIA, CHHTETHYECKHE
(OyTanueHoBBIN, N30IPEHOBHIN). Bynkanuzauus kayuyka. Pesuna. D60HHUT.

Anxunsl. O01as XapakTepucTuKa romosaoruyeckoro psjaa. Crocodsl 00pa3oBaHMs Ha3BaHUM
QJIKMHOB. XMMUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE, PEAKIIUY TPUCOETUHEHMS:
T'HJIpOrajoreHnpoBaHue, TaJoreHupoBanme, rupartanus (peakuus Kydeposa), — ero nosnyueHue u
MpUMEeHEHNE. BUHMIXJIOPHU U €r0 NOJIMMEpPU3alks B MOJIUXJIOPBUHUIL.

Apensl. beH3o1, Kak NpeCcTaBUTENb apOMaTHYECKHUX YIIIEBOAOPOI0B. CTpOEHHE €r0 MOJIEKYJIBl U
CBOICTBa (pU3MUECKHE U XMMUUYECKHE CBOMCTBA: TOpPEHUE, peaKLU1 3aMEIIeHHs] — rajJoreHUpOBaHUE,
HuTpoBanue. [lonyueHne u npumeHenue OeH3oa.

[IpupoaHbIil ¥ nomyTHBIN ra3sl. CocTaB MPUPOIHOTO ra3a. Ero HaxoXaeHUe B IPUPOJE.
[IpenmymiecTBa NpUPOIHOTO ra3za Kak TOIUIMBA. XUMHUYecKas repepadoTka MpUPOIHOro rasa:
KOHBepcHsl, upoiu3. CHHTE3-Ta3 U ero NpuMeHeHHE.

[ToryTHbIe ra3sl, UX cocTaB. IlepepaboTka MOMyTHOTrO ra3a Ha (PPaKLKU: CyXO# ra3, mporaH-
OyTaHOBas CMECh, Ta30BbI OCH3HH.

Hed1b 1 cioco6s! e€ nepepadotku. CoctaB HEPTH U €€ epepadoTKa: NeperoHKa, KPeKuHT,
pudopmunr. Hedrenpoaykrs! u ux nonydenue. [lonstiue 06 okraHoBoM yuciie. XUMHUECKHE
CIOCOOBI IOBBIIIEHHS KauecTBa OeH3MHA.

Kamennsliii yrons u ero nepepadbotka. KokcoBaHue kaMeHHOTO yIJIsl U €70 POJAYKTHI: KOKCOBBIM Tas,
aMMMavHas BOJla, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3udukanus kaMeHHOTO yriisl.

Jemoncmpayuu. I'opeHre npeaenbHbIX U HENPeIeNbHbIX YIIEBOIOPOI0B: METaHa, dTaHa, alleTUIICHA.
KavecTBeHHBIE peakIiuy Ha HETIPeIeIbHbIE YIIIEBOI0PO/Ibl: 00ECIIBEUNBAHNE STHIICHOM U allETHIICHOM
pacTBOPOB MepMaHTraHaTa Kaius 1 OpoMHOM BoJbl. OTHOIIEHHE O€H30J1a K STUM OKUCITUTEIISIM.



Herunpararus stanona. ['mapomms kapouma kanpius. Komteknun «HedTs 1 HEDTEPOIYK T,
«KaMeHHBI! yroib U IpOyKTHI ero nepepadoTkny, «Kayuykny». Kapra none3nsix nckonaemsix PO.
Jlabopamopnsie onvimsi. OOHApY)KEHUE MMPOAYKTOB ropeHust cBeun. VccmenoBanue CBOMCTB
Kay4yKOB.

Kucnopon- u a3orconepxaiine OpraHuuecKre COeIMHEHNs

OpnnoatomHusble ciupThl. Onpenenenne. yHKUMOHATBHAS THIPOKCUIIbHAS Tpyma. ['omonornyeckuit
P IpeAENbHBIX OJJHOATOMHBIX CIIUPTOB. M30MepHs moa0KeHUs PYHKIIMOHAIBHON TPYIIIHI.
Bonoponnas cBsi3p. XUMU4eCKre CBOMCTBA CIUPTOB. AnbJeruHas rpymnmna. Peakuus srepuduxanuu,
cioxuble 3gupsl. [Ipumenenne cnuptoB. JlelicTBUE METUIIOBOTO U ATHJIOBOTO CIIUPTOB HA OPraHU3M
YeJI0BEKa.

MHoroaroMHsle CIUPTHI. DTUIEHIJIMKOb, KAK IPEACTaBUTENb IBYXaTOMHBIX U IVIMLIEPUH, KaK
MIPEACTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakys Ha MHOIOATOMHBIE CIIUPTHI, KX
CBOWCTBa, ojyyeHue u npumenenue. [lousarue 06 antudpusax.

®enon. Ctpoenue, noiyuyeHue, CBONCTBA U puMeHeHne genona. KauectBenHble peakuu Ha (peHO.
B3auMHoe BiusiHEE aTOMOB B MOJIeKyJIe (heHoa.

Anbneruasl U KeToHbl. DopMalibIeTu] U alleTalIbICT U, KaK MPEACTaBUTENH AlIbJETHI0B, COCTaB UX
MoJieKynl. @yHKIMOHaIbHAas KapOOHWIbHAs Tpymnna. KauecTBeHHbIE peakliMy Ha aJIbJIeTUIbI.
CoiicTBa, Mody4YeHHe U MpuMeHeHne GopMasbAeriia 1 aleTanbaeruaa. Peakiuy noimkoH1eHcauu
st popmanpaeruaa. [ToHsTre o kKeToHax Ha MPUMEPE aleTOHA.

KapOoHoBbIe KUCITOTHI. ['OMOJIOTHYECKUH PsiJ] TPENETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
XupHusie kapOOHOBBIE KUCIOTH. XUMHUECKUE CBOHCTBA KapOOHOBBIX KUCIOT. [lomydenue u
MIPUMEHEHHUE MYPABBUHON U YKCYCHOM KHCJIOT.

Crnoxuble 3¢upsl. Kupel. Peakius srepudukamun. Crnoxusie 3¢upsl. JKupbl, ©X cocTaB ¥ THAPOIH3
(KUCTIOTHBIN W IIEJI0YHOM). Mblia. [ ' napupoBaHue KUPOB.

VYrneBoabl. Yrineoasl. Monocaxapuabl. ['nmoko3a kak anpaeruagocnupt. Copout. MosnouyHokuciaoe u
cnuproBoe Opoxenue. Porocunres. Jucaxapunpl. Caxaposa. [lonucaxapuapl: Kpaxmal, eJUTH0I03a.
AmMuHbI. AMUHOTpYyIINa. AMUHBI IpeJieNbHbIE U apoMaTudeckue. AHUINH. [lonydyeHne aMiuHOB.
Peakuus 3unnHa. XuMu4eckue cBONCTBA U IPUMEHEHUE AMHUHOB.

AMUHOKHUCIOTEL. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJI U CBOMCTBA, KaK aM(OTEPHBIX OPraHUYECKUX
coequHeHu. [ TuIuH, Kak IpeacTaBUTeNIb aMUHOKHUCIIOT. [loydyeHne noauneTuioB peakuyuen
nojaukoHaeHcauuu. [IoHsITHE 0 NENTHUIHON CBS3H.

benxu. Ctpoenue Mosniexys OelKoB: epBUYHAsI, BTOPUYHAS U TPETUUHAs CTPYKTYphl. KauecTBeHHBIE
peakuuu Ha OeNKu, UX TUAPOJIN3, IeHaTypalus U OHoJorudeckue pyHKINu.

Lemoncmpayuu. Ilomydenne anpaeruoB OKMcIeHUEM cliupToB. KauecTBeHHas peakuys Ha
MHOT0aTOMHBIE CIIUPTHI. 3aBUCUMOCTb PACTBOPUMOCTHU (PE€HOJIAa B BOJIE OT TEMIIEPATYPHI.
BiaumopeiictBue ¢ 6pomHoii Bogoii u xmopuaom xenesa(lll), kak kauecTBeHHbIE peakIK Ha (HEHOIL.
Peakuuu cepeOpsiHOTO 3epKajia ¥ cO CBEKENOIY4eHHBIM rupokcuoM Meau(ll) mpu HarpeBanum, kax
KayeCTBEHHbIE peaKkIuy Ha anbaeruibl. OOpa3isl MypaBbHHOM, YKCYCHOU, MaJIbMUTUHOBOM U
CTEapUHOBOW KUCJIOT U UX PACTBOPUMOCTb B BOJI€. AJIbJCTHU/IHbIE CBOMCTBA U CBOICTBA
MHOT'02TOMHBIX CIIUPTOB ITIOKO3BI B peakiuu ¢ ruapokcuaom Meau(ll). Mnentudukanus kpaxmana.
KauecTBeHHbBIE peakIy Ha OENKH.

Jlabopamopnvie onvimoi. CpaBHEHUE CKOPOCTH UCTIAPEHUS BOJIBI U 3TaHOJa. PacTBOpUMOCTD
JIMIEPUHA B BOJIE. XUMHUYECKHE CBOMCTBA YKCYCHOM KUCIOTHI. OnpeieseHrne HenpeaeibHOCTH
pactutensHoro Macna. neHtudukanus kpaxmasia B HEKOTOPBIX MPOIyKTax nutaHus. M3roroBnenue
KpaxMaJbHOTO Kierncrepa. M3roroBieHne Moaene MoJaeKysl aMiuHOB. M3roToBinenue moaenu
MOJIEKYJIbI TJIUIMHA.

Ipakxmuueckas paboma. inentudukanusi OpraHM4ecKuX COeTUHEHHI.

Opranuyeckast XUMHs U OOILIECTBO

buorexnonorus. [lepuoast e€ pazsutus. Tpu HanpaBiieHUs OMOTEXHOJIOTHH: TeHHAas (MU
TeHETHYECKas) NHKEHEPHSL; KJIETOUHAsl MH)KEHepusi; Onosiornueckas HHkeHepus. [ eneTnuecku
MoaupumpoBanusie oprann3msl (I'MO) u TpancrenHnas npoaykuusi. Kinonuposanue.
Nmmobunu3oBaHHble PEPMEHTHI U UX TIPUMEHEHHE.

[Tomumepsl. Knaccuduxarus nmonmumepos. IcKkycCTBEHHBIE TOTMMEPBI: EJUTYJIOU/T, alleTaTHBIN IENK,
BHCKO3a, [eJuTodaH.



Cunrernueckue nonumMepsl. [lomumepusanus 1 MOJIMKOHACHC AN, KaK CIIOCOOBI MOJIy4YeHUS
nonuMepoB. CuHTeTnueckue kayayku. [lonmuctuposn, TedoH U MOTUBUHIIIXJIOPU, KaK
npeAcTaBuTeNy miactMace. CHHTETUYECKUE BOJIOKHA: KAallPOH, HAWIIOH, KEBJIAap, JIaBCAH.
Lemoncmpayuu. Koinekuuu Kay4yKkoB, IIJIaCTMACC, CAHTETUYECKUX BOJIOKOH U U3JIE€JIUN U3 HUX.
DepMEHTATUBHOE Pa3JIOAKEHUE EPOKCUIA BOJIOPOIa C IOMOLIBIO KaTala3bl CBEKEHATEPTHIX MOPKOBH
WM KapTOQes.
Jlabopamopuvie onvimol. O3HaKOMIICHHE C KOJUJIEKIUSAMU KayuyKOB, IJIACTMACC U BOJIOKOH.
IIpakmuyeckas paboma. Pacrio3HaBaHHE TUIACTMACC M BOJIOKOH.

Conepxanue kypca. 11 knacc. ba3oBblii ypoBeHb
CrpoeHue BeniecTs
OcHoBHBIE CBelieHUsI O cTpoeHuu aroma. CTpOeHHE aToMa: COCTaB sifpa (HYKJIOHBI) U AJIEKTPOHHAS
obomnouka. [Tonstue 06 m3oronax. [loHATHE O XUMUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C
OJIMHAKOBBIM 3apsIIOM s/Ipa.
[lepuonnueckass cucrema xumuueckux snemeHToB [I. M. MeHnneneeBa B CBETE CBETE Y4YEHHUS O
cTpoeHun aroma. Dusumdeckuil cmpicn npuHsATOW B Tabmune J[. M. MenpaeneeBa CHMBOJHKH:
MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HoMepa nepuojga M Homepa rpynmbl. [loHATHE O BaJeHTHBIX
anekTpoHax. OTOOpaKeHHE CTPOCHHS JJIEKTPOHHBIX O0OJIOYEK arOMOB XHMHYECKUX JJIEMEHTOB C
MTOMOMIBIO DJIEKTPOHHBIX U AIEKTPOHHO-TpadUIecKux GopmyIl.
OObsicHeHHE 3aKOHOMEPHOCTEW W3MEHEHHWsS CBOWCTB OJJIEMEHTOB B TMEPHOAAX H  TPYIIax
MEPUOJNYECKON CHUCTEMBI, KAaK CIEACTBUE MX 3JIEKTPOHHOIO CTPOCHMS. ODJEKTPOHHBIE CEMEWCTBA
XMMHYECKHUX 3JIEMEHTOB.
CpaBuenue Ileproanueckoro 3akoHa M TEOPUU XMMHUECKOTO CTpOeHHUs Ha (uiIocodCkoil OCHOBE:
MPEANOCHUIKA OTKpbITUs [leprnoauyecKkoro 3akoHa M TEOPUH XMMHYECKOTO CTPOCHUS OPraHUYECKUX
COEIMHEHMH; POJIb JIMYHOCTH B MCTOPUM XUMUU; 3HAYECHHE NPAKTUKH B CTAHOBIECHUU U PA3BUTHU
XUMHYECKHX TEOPHUH.
WNonHnas xumuueckasi CBsI3b U MOHHBIE KpUCTAJUIMUECKUE pelIETKU. KaTHOHBI M1 aHUOHBL: UX 3apsiabl U
KJIacCU(UKAIMs IO COCTaBy Ha TpocThie W cioxkHbie. [IpencraBurenn. [lonstne 00 wOHHOU
XuMHueckol cBs3u. MoHHas Kpucraminueckas pemeéTka U (U3NYECKHe CBOWCTBA BEIECTB,
00yCJIOBJIEHHBIE ITUM CTPOCHUEM.
KoBanenTHas xumuueckasi cBsi3b. ATOMHBIE M MOJIEKYJISIpPHbIE KpUCTalInueckue peméTku. [lonstue o
KOBAJICHTHOM CBS3U. OJEKTPOOTPUIIATEIHPHOCTh, HETOJISIPpHAS W TOJSpHas KOBAJEHTHBIE CBS3H.
KparHocts koBajeHTHOH cBs3u. MexaHu3Mbl 00pa3oBaHMsI KOBAJIEHTHBIX CBSA3€il: OOMEHHBIM U
JIOHOPHO- aKLEeNTOPHBIA. [TONSIPHOCTH MOJIEKYIBI, KaK CIIEICTBUE MOJSAPHOCTH CBSI3M U T€OMETPHUH
Mouiekynbl. Kpucraminueckue pemeéTky ¢ 3TUM TUIIOM CBSI3U: MOJIEKYJISIPHBIE U aTOMHbIE. DU3NUeCcKue
CBOICTBA BEIECTB, 00YCIOBJIEHHBIE TUTIOM KPUCTAIITHYECKUX PEIIETOK.
Meraunueckas cBs3b. IIOHATHE O METANIMYECKOW CBA3M M METAUIMYECKUX KPUCTAIIIMYECKUX
pemérkax. DHU3NYECKHE CBOWCTBA METAJIOB HA OCHOBE  MX KPUCTAIUIMYECKOTO CTPOCHHS.
[IpuMmeneHne MeTaaIoB Ha OCHOBE UX CBOMCTB. YEPHBIE U LIBETHBIE CILIABBI.
Bonoponnas xumuueckas cBA3b. MeEXMOJEKYISpHAs W BHYTPUMOJEKYISIPHAs BOJIOPOJHBIC CBSI3H.
3HaueHHEe MEXMOJIEKYIISIPHBIX BOJOPOIHBIX CBSI3€W B MPUPOJIE U )KM3HU YEIIOBEKA.
[Tomumepsl. TlonydeHne MOJIMMEPOB PEAKIUSIMU MOJIMMEPU3AIMU U MOJUKOHAEHCAMU. Baxueiime
MPEACTABUTENN IJIACTMACC M BOJOKOH, MX IOJIydeHUE, CBOWCTBa WU mnpuMmeHeHue. I[loHstue o
HEOPraHWYECKUX MOJIMMEPaxX U UX MPEICTABUTEIH.
Hucnepcubie cucteMbl. [loHaTHe o0 gucmepcHoW ¢aze W IUCIIEPCHOHHOW cpede. ArperaTHoe
COCTOSIHME pa3Mmep dacTuil ¢as3bl, KaK OCHOBA JUIsl KJIACCU(PUKAIIUUA JTUCIIEPCHBIX CHUCTEM. DMYJIbCHH,
CYCIIEH3UHU, a’pO30JIU — TPYIIBI TPYOOMUCHEPCHBIX CHUCTEM, MX MPEACTaBUTENU. 30IIM U TeIH —
TPYIIIbI TOHKOAUCIIEPCHBIX CUCTEM, UX TIpeACTaBUTENM. [[oHsATHE O CHHEpEe3nCce U KOATyIISALNY.
Jemoncmpayuu. 1lepponnueckoi CUCTEMbl XUMHUYECKUX AeMeHToB [[. . Menneneesa B pa3inuyHbIX
¢dopmax. Mozenb MOHHOM KPUCTANIMYECKOM PEIIETKH Ha MpUMepe XJopuaa Harpus. MuHepasisl ¢
ATHUM THUIIOM KPUCTAUIMYECKOW PEIIETKOM: KaJbLUUT, TAIUT. MOIeIn MONEKYIAPHOW KPUCTAIUIMYECKON
PEIIETKN Ha PUMEPE «CYXOro JIb/Iay» WIM MOAA U aTOMHOM KPHCTAJUIMYECKON PEIETKU HA TPUMEpPE
asMasa, rpaduTa win KBapua. Mozaeiab MOJSIpHOTo 00béMa raza. Mojenu KpUCTaJUIMYECKUX PeHIETOK
HEKOTOphIX MeTayyioB. Kosuteknuu 00pa3loB pa3iuyHbIX JUCHEepCHBIX cucteM. CuHepesuc u
KOAryJsinus.



Jlabopamopuvie onvimol. KoHCTpyHpOBaHUE MOJICITH METAITMYCCKOM XUMUYECKOW cBsi3u. [lomyuenue
KOJUTOMTHOTO pacTBOpa KYpHHOTO OejKa, MCCIeJOBAaHUE €ro CBOWCTB C TIOMOUIBIO Ja3epHON YKa3KH U
MpoBeJieHHe ero aeHarypauuu. [lomydeHue sMynbcHM PAcTUTENBHOIO Macia M HaOmofeHue 3a eé
paccioenueM. [lonyueHnune cycnieH3nn «M3BECTKOBOIO MOJIOKa» U HAOIIOEHUE 3a €€ CEAUMEHTALUEH.
XHUMHYECKUE PeaKLIUU

Knaccupukamuss XuMHUECKUX peakiuil. AJUIOTpONU3alUs M H30MEpH3alMs, KakK peakiuu 0e3
M3MEHEHHUsl COCTaBa BellecTB. AuioTponus u e€ npuuuHbl. Kinaccuduxanus peakuuii mo pa3inyHbIM
OCHOBAHHMSM: TI0 YHCITY M COCTaBY PEarcHTOB M MPOAYKTOB, 10 (a3e, 0 UCIOIB30BAHUIO KaTalnu3aropa
win GepMeHTa, 1o TeraoBomy 3pdekrty. TepmoxuMuueckue ypaBHEHUs peaKiuil.

CkopocTh XMMHYECKUX peakuuii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XWMHUYECKUX PEAKLIUN:
IIpUpPOJIa pEarupyrolux BELIECTB, TEMIEpaTypa, IUIOIIAAb HUX CONPUKOCHOBEHHS pEarupyrolux
BEIIECTB, MX KOHLEHTpauus, NpUCYTCTBUE Kartanuzaropa. [lonstue o karammsze. DepMeHTHI, Kak
Ouonornueckne Karaau3aropel. MTHruOUTOPHI, KaK «@aHTOHUMBD) KaTaU3aTOPOB M UX 3HAUYCHHE.
XuMUYecKkoe paBHOBecHE M CHOcoObl ero cmenienus. Kiaccudukanus XUMHUYECKUX peakIHid Mo
IIpU3HaKy UX HanpasieHus. [loHaTne 00 0OpaTUMbIX peaklIMsIX U XMMUYECKOM paBHOBecuu. [IpuHnun
Jle-Illarenpe ¥ crnocoObl CMEUIEHUS XMMHUYECKOro paBHOBecus. OOmias XapakTepUCTHUKA peakiui
CHUHTE30B ammuaka u okcuaa cepbl(VI) m paccMoTpeHue ycioBUM CMEIIEHHUS MX paBHOBECHUsI Ha
MIPOU3BOJICTBE.

I'mpponmus. OOpatumblii 1 HeoOpaTUMbIN TUAponu3bl. [uapomus conmeit u ero Tumbl. [maponus
OpPraHMYECKUX COCIUHEHHM B JKMBBIX OPraHM3MOB, Kak OcCHOBa oOMeHa BemiecTB. [loHsTHE 00
SHEPreTUYeCcKOM OOMEHE B KJIIETKE U POJIM THAPOJIN3A B HEM.

OKuCANTENEHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb OKHUCIeHUs U e€ ompezeneHue no Gopmynam
OPraHMYECKUX M HEOPraHWYECKUX BEUIECTB. OJEMEHTbl M BEIIECTBA, KaK OKHUCIUTENIH U
BoccraHoBuTenu. [loHsaTe o mpouneccax OKucieHHs U BoccTaHoBIeHUs. CocTaBieHUE ypaBHEHHI
XUMHAYECKHX PEeaKIii Ha OCHOBE JIEKTPOHHOTO OajaHca.

DNeKTpoJiu3 paciylaBOB M PacTBOPOB  DJIEKTPOJIMUTOB. XapaKTEPUCTHKA 3JIEKTPOJU3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO mporecca. (OCOOEHHOCTH 3JIEKTPOJM3a, MPOTEKAIOIIEro B
pacTBopax OdJEKTpPOJIUTOB. IIpakTHyeckoe NPUMEHEHHE »JJEKTPOIN3a: IIOJIyY€HUE TaJIOTEHOB,
BOJIOPOJIa, KHUCIOpOJa, INEJIOYHBIX METAJJIOB M IIEeNoYei, a TakkKe aJIOMUHUS DJIEKTPOIU30M
pacIulaBOB M pacTBOPOB COEOUHEHMM JTUX 2yieMeHTOB. [loHATHE O TrajabBaHOIIACTHKE,
rajlbBaHOCTETUH, paUHUPOBAHUN [IBETHBIX METAJIIIOB.

Hemoncmpayuu. PacTBOpeHHEe CEpHON KHCIOTBI M aMMHA4HOM CenuTpbl M (UKCAIMs TEIJIOBBIX
SIBJICHUW JJISI ATUX MpOUEeccoB. B3anMonencTBus pacTBOPOB COJNSTHOM, CEPHOM M YKCYCHOW KHCIIOT
OJMHAKOBOM KOHIICHTPAllMM C OJWHAKOBBIMH KyCOUKaMHu (TpaHyjJaMH) LIMHKAa U B3aWMOJEHCTBUE
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IIMHKA, jKeJie3a) C pacTBOPOM COJISTHOM KHCIOTHI,
KaK IIpUMEp 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEaKLUi OT NPHUpOABl BellecTB. B3aumonelicteue
pacTBOpoB THOCYIb(aTa HaTpUsl KOHILIEHTpAlMM M TEMIEpaTypbl C PACTBOPOM CEPHOM KHUCIIOTHI.
MopnenupoBaHue «KHIALIETO caosy». Mcrnonb30BaHNe HEOPraHUYECKUX KaTallu3aTopoB (cosel xenesa,
uoauaa Kajausl) W TPUPOAHBIX OOBEKTOB, COAEpXAIIMX Karaja3y (celpoe Msico, Kaprodenb) A
pasnokeHus MepoKcHIa Bogopoaa. B3anmosneiicTBue IMHKA € COJITHONM KUCIIOTOM HUTpAToM cepedpa,
KaK IpHUMEphbl OKHCIUTEIbHO-BOCCTAHOBUTENBHON peakuuid U peakiuu oOMeHa. KoHcTpyupoBaHue
MOJIeNH MMeKTpoian3épa. BuneodparMeHT ¢ IpOMBIIUIEHHON YCTAaHOBKHU JJIS TIOTYYEHUS aITFOMUHUS.
Jlabopamopuvie onvimel. Unmoctpanus npaBuia beprone Ha nmpakTuke — MPOBEIACHHE peakiuil ¢
o0Opa3oBaHMEM OCaJiKa, ra3a M BOAbL. [ eTeporeHHbIM Karanau3 Ha NMpUMepe pasiokKeHUs NepoKcHuia
BOJIOPOJA B MPHCYTCTBUHM AMOKCHAA Maprania. CMelrenne pasHosecust B ciucreme Fe'™ + 3CNS™
Fe(CNS);. UcnbpiTanne WHAMKATOPaMHU Cpellbl PACTBOPOB COJEH pazMUUHBIX TUHOB. OKUCIUTENHHO-
BOCCTaHOBMTEJIbHAS pPeaKklusi U peaklus oOMeHa Ha MpUMepe B3auMOJIEHCTBUS PacTBOPOB cyib(ara
meau(Il) c sxenezom U pacTBOPOM IHIETOUH.

Ilpakxmuueckasn paboma. Penienre SkciepUMEHTaIbHBIX 33a4 10 TeMe « XUMHUYecKasi peakius».
BemecrBa u ux cBoicTsa

Mertamnpl. @u3nYecKrue CBOWCTBA METAUIOB, Kak (PyHKIHMS WX CTpoeHus. JlemeHue MeTaasioB Ha
IpyNIbl B TEXHUKE U XUMHUM. XHUMHYECKHE CBOWCTBA METAJUIOB M DIEKTPOXUMHUECKMHU pAI
HanpspkeHuil. [TonsTie o MetaorepMun (aJIFOMMHOTEPMUU, MATHUETEPMUH U JIP. ).



Hewmeramnel. biraroponssie rassl. Hemeramnsl kak okuciautenu. HemeTannsl Kak BOCCTaHOBUTEIH. Psn
ANEKTPOOTPHULIATETILHOCTH. VIHEpTHBIE MITH OJIarOpOAHbIE ra3bl.

Kucnorsl HeopraHmdeckue M opraHudeckue. KHCIOTBI C TOYKM 3PEHHS aTOMHO-MOJICKYJISAPHOTO
ydueHUs. KHCIOTBI C TOYKM 3peHUs TEOPHUM DIEKTPOIUTHYECKOW aucconumanuu. KucioTel ¢ TOYkH
3peHMsI IPOTOHHOH Teopun. O61Me XuMUUYecKue cBoiicTBa KucioT. Kinaccugukanus KUCoT.
OcHoBaHUs HEOpraHWYECKHE M opraHudeckue. OCHOBaHUSA C TOYKU 3PEHMSI aTOMHO-MOJIEKYISPHOTO
yueHusa. OCHOBaHHUA C TOYKH 3PEHUS TCOPUM NIEKTPOIUTHUECKON nucconranuu. OCHOBAHMS ¢ TOUYKH
3peHusi MPOTOHHON Teopuu. Kiaccudukanus ocHOBaHMI. XMUMHYECKHE CBOWCTBA OPTaHUYECKUX U
HEOPraHUYECKUX OCHOBAHUM.

AmdorepHble COEAMHEHUS HeopraHumdeckue u opraHuuyeckue. Heopranumueckue amporepHble
COCAMHEHUS: OKCHJIBI M THAPOKCUIBI, — MX CBOWCTBA W moiiydeHHe. AM(OTEepHbIE OpraHMYECKUe
COCIUHEHMS HA IPUMEpPe aMMHOKUCIIOT. llenTuael n nentuaHas cBA3b.

Comu. Knaccudukamnus coneid. KéctkocTh Boasl M crocoObl e€ ycrpanenus. [lepexon xapOoHara B
rujpokapOoHar u ooparHo. O01Me XUMHUYECKUE CBOICTBA COJEH.

Jlemoncmpayuu. Konneknus METaJIJIOB. Konneknus HEMETAJIORB. BzaumopeiictBue
KOHILICHTPUPOBAaHHOW a30THOM KHUCJIOTBI C M€Jpl0. Bembllika TepMuTHOM cMecu. Benbimka 4yé€pHOro
1Iopoxa. BBITECHEHHE TaJIOr€HOB M3 MX pPacTBOPOB APYIMMH rajoreHaMu. B3aumoneicTBHe napos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJSHOM KHCIOTHI M aMMmHuaka («IbiM 0e3 orus»). Ilomyuenue
aMMHaKa U U3y4ECHHE €ro CBOMCTB. Pa3nuuHble cilydan B3aMMOIEHUCTBUS PACTBOPOB COJIEH aJTFOMUHHUS
co weénounto. Ilomydyenue x€CTKOM BOJbI U YCTpaHEHUE €€ )KECTKOCTHU.

Jlabopamopnvie onvimel. IlomyuyeHue HepacTBOPUMOIO THAPOKCHAA M €ro B3aUMOJCICTBHE C
kucnoroi. McecnenoBanre KOHIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM M YKCYCHOW KHMCJIOT KalleJIbHBIM
METONIOM IIpU UX pa3basienuu Bonoil. [lomydyenne amporepHOro ruipokcuIa U N3y4eHHE ero CBOKCTB.
IIpoBeneHne Ka4eCTBEHHBIX PEAKLIUN IO OIIPEIEICHUIO COCTaBa COMH.

IIpaxmuueckasn paboma. Perienne skciepUMEHTaIbHBIX 3a1a4 110 TeMe «BelecTBa 1 UX CBOWCTBay.
XUMUS U COBPEMEHHOE 00LIECTBO

[IpousBoncTBO aMMmuaka U MeraHousa. [IoHATHE 0 XMMUYECKOW TEXHOJIOTHH. XHUMHUYECKUE PEAKIIMM B
IIPOM3BOJCTBE aMMHUaka M MeTaHosa. O0mas kiaccupUKalMOHHAs XapaKTepUCTHKA PeakLuii CHHTe3a
B IIPOU3BOJICTBE 3THUX NMPOAYKTOB. HayuHbple IPUHIUIIBL, JIEJKALME B OCHOBE IIPOU3BOJICTBA aMMHUAKA U
MeTaHoja. CpaBHEHHE ATHX ITPOU3BOJICTB.

XuMuyeckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIel KylbTyphbl 4delloBeKa. MapKUpOBKa YIaKOBOYHBIX
MarepuasoB, EKTPOHUKH U OBITOBOM TEXHUKHU, SKOJIOTHYHOTO TOBapa, MPOAYKTOB MUTAHUS, STUKETOK
10 YXOAY 32 OJICKI0M.

Lemoncmpayuu. Mopeib IPOMBILITIEHHON YCTAHOBKHU IOJIYYEHUsI CEPHOU KUCIOTHI. MOZENb KOJIOHHBI
CHUHTE3a aMMHaKa. BuyieopparmMeHTsl U claiiibl O CTENEHH 3KOJIOTMYECKONW YMCTOTHI TOBapa.
Jlabopamopnvie onvimul. V3yueHHe MapKUpOBOK  pa3lMYHBIX BHUAOB IPOMBIIUIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

PexomeHamm o ocHaleH1o yueOHoro npoiecca

Y4eOHO-MeTOqMUeCKU KOMIUIEKT JJIs u3ydyeHus kypca xumuu B 10—11 kmaccax 6azoBoro
YPOBHS, CO3/IaHHBIM aBTOPCKUM KOJIIEKTUBOM MoJ] pykoBoacTBoM O. C. ['abpuensiHa, ConepKuT, KpoMe
y4eOHBIX MOCOOMH, y4eOHO-MeTOANYEeCKHEe U JUAAKTUYEeCKHe MOcOoOus. TeTpaau IJisi BBIIOIHEHUS
71a00paTOPHBIX U MPAKTUUYECKUX PabOT U Ip.
YMK «Xumus. 10 xnacc. ba3zoBslil ypoBEHb»
1. Xumus. 10 knace: yae0. mist o6eoOpazosar. opranuzanuii / O. C. I'abpuensn, U. I. Octpoymos, C.
A. CnaaxoB. Xumus. 10 knacc. ba3oBsiit ypoBenb. YueOuuk. — M.: [Ipocsemmenune, 2019
2. O. C. TIabpuenan, U. I Ocmpoymos, U. B. Axcénosa, Xumus. 10 xmacc. ba3oBelii ypoBEHB.
Meroauueckoe nocodue.
3. O. C. I'abpuensn, C. A. Cnaokos. Xumusi. 10 knacc. ba3oBsiii ypoBenb. Pabodas TeTpass.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 10 xnacc. 3a1auHuk
5. DnexTpoHHas ¢popma ydeOHHUKa.
YMK «Xumust. 11 knace. ba3oBblil ypoBeHb»
1. Xumus. 11 xmacc: yue0. asa obmeoopaszosar. opranmsaiuii / O. C. 'abpuensn, U. I. Octpoymos, C.
A. CnagxoB. Xumus. 10 knace. ba3oBblit ypoBenb. Yueouuk. — M.: [Ipocsemenue, 2019



2. 0. C. I'abpuensan u op. Xumus. 11 kmacc. ba3zoBsiil ypoBeHb. MeTtoandeckoe mocobue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 11 knacc. ba3oBsiii ypoBens. PaGouast TeTpazp.
4. O. C. I'abpuenan, Y. B. Tpueyouax. Xumus. 11 xnacc. ba3oBblii ypoBeHb.
5. DnekrponHas popma yueOHHKA.
Yautenb B CBOCH pabOTe MOMKET HCIIONB30BATh TAaKXKE HOBBIC Y4YeOHBIC IOCOOMS st

yrryonéaaoro uzydeHus npeamera (cm. [punoxenue 1)

Hngpopmayuonnvle cpedcmesa

HumepHnem-pecypcul Ha pyccKom A3viKe
1. http://www.alhimik.ru TlpencraBieHsl cieayromme pyOpPHKH: COBETHI aOUTYpUEHTY, YUHUTEIIO
XMMUH, CIIPAaBOYHHK (OYCHB OOJIbIIAs MTOI0OPKA TaOJIUIl U CIIPABOYHBIX MAaTEPUAIIOB), BECENash XHUMHUS,
HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUUECKUX CBEIACHU)
2. http://www.hij.ru/ KypHan «Xumus u XKH3Hb» MOHATHO U 3aHUMATEJIPHO paccKa3bIBacT 000 BCEM
WHTEPECHOM, YTO MPOUCXOAUT B HAYKE 1 B MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIN KypHaT «XUMHKHA U XUMUsA». B KypHae
MPEJCTABICHO MHOXKECTBO OIBITOB IO XMMHH, COAEPXKHUTCS MHOTO 3aHMMAaTENbHON HH(pOpManuy,
MO3BOJISIFOIICH YBJICUb YYEHUKOB 3KCIIEPUMEHTAILHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru JIuTeparypa mo Xumum.
5. http://1september.ru/. Xypuan «llepBoe cenTsOps» s yuuteneil u He Tonbko. B HEM
MPEICTABICHO OOJBIIOE KOJUYECTBO PA0OT YICHUKOB, B TOM YHUCIIE M UCCIIEIOBATEIBCKOTO XapaKTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIA TOPTal CO CChUIKAMH Ha
00pa30BaTeIbHBIC CANTHI TIO XHMHH.
7. www.periodictable.ru COopHHMK cTaTeii O XHUMHUYECKHX OJJIEMEHTaX, WIUIIOCTPUPOBAHHBIN
AKCTIEPUMEHTAMH.

Humepnem-pecypc Ha anenutickom sizbike
http://webelementes.com. Coaep>KUT HUCTOPHIO OTKPBITUS W ONHMCAHHE CBOHCTB BCEX XHMHUYECKHUX
3NIEMEHTOB. by/ieT moses3eH st 00ydaronuxcs B A3bIKOBBIX IIIKOJIAX M KJIaccax.

Obvexmbl yueOHbIX IKCKYPCUlL

1. My3eu: MuHepanoruueckue, KpaeBe1ueckue, Xy1oxxecTBeHHble, [lomurexauueckuii.

2. Jlaboparopuu: y4eOHBIX 3aBeJIeHUH, arpoxumiabopaTopuu, 9KOJIOTUYECKHE,
CaHAMUIPMHUOJIOTHUECKHE.

3. Anrteku.

4. TIpou3BOACTBEHHbIE OOBEKTHI: XMMHMUYECKHE 3aBOJIbl, BOJOOYHCTHBIE COOPY)KEHUS U Jpyrue
MECTHBIE TTPOU3BO/ICTBA.

MarepuaibHO-TEXHUYECKOE 0OecrieueHne KabuHeTa XUMHUH
HarypansHbie 00BEKTHI

Harypanbabie 00BbEKTHI, UCIIOJIB3yeMble B 7—9 Kilaccax Mpu OOYyYEHUH XHUMHUHU, BKIIOYAIOT B
ce0s KOJIJIEKIIMM MUHEPAIOB U TOPHBIX MOPOJ, METAJUIOB M CIUIaBOB, OKCHUIOB, KHUCJIOT, OCHOBAHUH,
CoJiel, B TOM YHWCJIE€ U MUHEPAIbHBIX YAOOPEHUH, a TaK)Ke KOJUICKIIMH OPTaHWYECKUX BEIIECTB U
Matepuanos, npeaycMorpeHHbIXx @I'OC («Hed1h 1 mpoaykThl €€ nepepadoTkm», «KaMeHHBIN yroib u
MPOJIYKTHl KOKCOXHUMHUYECKOTO MPOU3BOACTBA», «Bonoknay, «I[lnactmacce» u 1. 1. O3HaKOMIIEHHE C
o0Opa3iaMu UCXOJHBIX BEUIECTB U TOTOBBIX M3AETHUI MO3BOJISET MOTYYUTh HATJISAHBIE MTPEICTABICHUS
00 9STHUX WMaTepHaliax, WX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (U3UYECKUX CBONCTBAX.
3HauUTENbHBIE Y4eOHO-TT03HABATEIbHBIE BO3MOKHOCTH MMEIOT KOJIJIEKIIUU, U3TOTOBICHHBIE CAMUMU
oOyvarorumucs. [IpeameTsl i TakuxX KOJUICKIIUH COOMparOTCsi BO BpeMs SKCKYPCHH U JIPYrUX
BHEYPOUHBIX 3aHATUH.

Konnexknuu MCmoab3ylOT TOIBKO ISl O3HAKOMJICHUS OOYYaIOUIMXCS C BHEIIHUM BHUIOM H
(U3MYECKUMH CBOWCTBAMHU pa3UYHBIX BEIIECTB M MaTepuanoB. [[ns mpoBeneHUs XUMHYECKHX
OTIBITOB KOJUICKITUU UCITOJI30BATh HEIB3S.

XUMHUYECKHE PEAKTUBBI U MaTepUasIbl

OOpaiieHne coO MHOTHMH BEIIECTBAMHU TPeOYeT CTPOTOro COONIOACHUS TMPaBUI TEXHUKH
0€30MacHOCTH, OCOOCHHO TPHU BBIMOJHEHUU OIBITOB CaMHUMH OOydarommumucsa. Bce HeoOXoammbie
Mepbl MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JTOKYMEHTAX W HMHCTPYKIMSIX, a TaKXKe B
MOCOOMSIX JUTSl YUUTENCH XUMUH.
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Bce peakTuBBI M MaTepHanbl, HyXKHbIE Ul POBEICHHS JEMOHCTPALIMOHHOTO U YYEHHUYECKOTO
HKCIEPUMEHTa, IOCTABIAIOTCS B 00IIe00pa3oBaTeNbHble OpPraHU3allMi LEHTPAIN30BAaHHO B BHJIE
3apaHee YKOMIUIEKTOBaHHBIX HabopoB. Ilpu HeoOXoIMMOCTH NPHOOPETEHUs AOMOIHUTENIBHBIX
PEaKTHBOB M MAaTEPUANIOB CIIEAyeT 00palaTbCs B CIENUATU3UPOBAHHBIC Mara3uHsl.

Xumuyeckas J1abopaTopHas IoCy/1a, armaparbl U IPHOOpkI

XuMuyeckass Iocyla NoJpa3feiseTcss Ha [JB€ TIPyHNbl: JUIs BBIIOJIHEHUS OIBITOB
00yYaroImuMuCs U AJIs I€MOHCTPALMOHHBIX OIBITOB.

[TpuOopsl, anmapaTsl U YCTAaHOBKH, MCIIOJb3yEMbIE Ha ypoKax XuUMUM B 7—9 Kiaccax,
KJ1acCU(UIUPYIOT HA OCHOBE IIPOTEKAIOIUX B HUX (PU3UYECKUX M XMMHUYECKHX MPOLIECCOB € y4acTUEM
BEIIECTB, HAXOAIMXCS B Pa3HbIX arperaTHbIX COCTOSHUSAX:

1) mpubops! ans paboOThl € Ta3aMu — TOJIy4YeHUE, COOMpaHue, OYMCTKA, CYIIKA, MOTJIOIMIEHUE Ta30B;
peaKIMK MEXy IOTOKaMH ra30B; PEAKIIMU MEX/y I'a3aMHU B JIEKTPUUECKOM Pa3psie; PEakLUuy MEXIY
ra3aMu Ipy NOBBILIEHHOM JIaBJICHUMY;

2) ammapaTsl W IpUOOPBI [UIA ONBITOB C JKUAKMMHM M TBEPABIMU BELIECTBAMH — II€PETOHKA,
¢buIbTpOBaHNE, KPUCTATUIN3ALUS; IPOBEACHUE PEAKIU MEXIY TBEPIABIM BEUIECTBOM M JKUAKOCTHIO,
AKHJIKOCTBIO U )KUJIKOCTBIO, TBEPIBIMU BEIIECTBAMM.

3) natuuku PH, 31eKTPONPOBOAHOCTH, TEMIIEPATYPHI U AP.

Bhe 310il kiaccudukanun HaxoauTcs yueOHas anmapaTypa, OpeHa3HaueHHas JUIsd U3ydeHHs
TEOPETUYECKUX BOIPOCOB XUMMHM: JJISl JEMOHCTPALUU 3JIEKTPOIPOBOJAHOCTH PACTBOPOB U JBUKEHUS
HMOHOB B 3JIEKTPUYECKOM II0JIE, Ul HM3Yy4YEHHUsS CKOPOCTH XMMHUYECKOM pEeaKIMH M XHMUYECKOTOo
paBHOBECHSL, AIEKTPOJIN3A, IEPETOHKU HEPTH U T. JI.

BcnoMoraTtenbHyto pojib UIparoT M3MEpUTENbHBbIE U HarpeBaTeibHbIEe MPUOOPHI, pa3ivyHbIC
MPUCTIOCOOIEHUS JIsl BBIITOJIHEHUS OTIBITOB.

Monemm

OObekTaMM MOJEIMPOBAHUS B XUMHUH SIBISIFOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKHE
ammaparbl, a TaKKe XUMHUYECKHE Ipolecchl. B mpernojaBaHUMM XHMHUU HCIOJIB3YIOT MOJAEIH
KPUCTAIMIECKHUX PEIIETOK anmasa, rpadurta, cepol, Gochopa, okcuaa yriepona(lV), nona, xenesa,
M€, MAar"us, MOJAEIN KPUCTAUIMUECKUX pEIIETOK BaXHEHIINX IPEACTABUTEIECH KJIACCOB
OPraHNYeCKUX COCTUHECHUH.

Beimyckatorcst HaGopbsl Mojeneld aTroMOB I COCTaBJICHUS ILIAPOCTEP’KHEBBIX MOJENei
MOJIEKYJ1, B IEPBYIO OYEPElb, OPraHUYECKUX COCTUHEHHI.

VYyeOHble MocoOKs Ha eYaTHOI OCHOBE

B mpomecce 00ydeHHMsT XMMHUM ~HCIOJIB3YIOT — CJIEAYIOIIME TaOJMIBl  MOCTOSHHOTO
skcnonupoBanust: «llepuonnyeckas cucrema xumudeckux snementos J[. . MenneneeBay, «Tabnuna
pPacTBOPUMOCTH KHUCIJIOT, OCHOBAaHUHN U coJiei», «DIEKTPOXUMUYECKHUI PsiJl HAMPSHKEHUH METaIoBY,
«BaneHTHBIE COCTOSIHMSI aToMa yriiepojay», «IIpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOEHUE MOJIEKYJT
OpPraHUYECKUX COSAMHEHUN» U Jp.

Jlis  opraHu3zalMM caMOCTOSITENIbHOW paboThl O00ydamomuxcs Ha YypoKax HMCIOJIB3YIOT
pa3zHooOpa3Hble AUIAKTUYECKUE MaTepuabl: TETpaay Ha MeYaTHOM OCHOBE WM OTHAEIbHbIE padoune
JUCTBl — WHCTPYKIMH, KAPTOUKU C 33JAHUSIMM Pa3HOM CTENEHW TPYJHOCTU AJI M3Yy4EHUs HOBOIO
MaTepuasa, CaMOIPOBEPKH M KOHTPOJIS 3HAHUIA.

DKpaHHO-3BYKOBBIE CpE/ICTBA O0YUEHHUS

K skpaHHO-3BYKOBBIM CpeJCTBaM OOyY€HHs OTHOCAT TakuWe MOCOOMs, KOTOPbIE MOTYT OBITh
BOCIIPHHSATHI C TOMOILIBIO 3PEHUS U ciayXa. OTO KHUHOQHIBMBI, KHHO(PPAarMeHTHI, IUA(PHUIbMBI,
JMArno3UTHUBBI (claiiibl), €JUHUYHbIE TpaHcHapaHThl A rpadonpoextopa. Cepun TpaHCIApaHTOB
MIO3BOJISIFOT UMUTHPOBATh JIBUJKEHUE ITYTEM ITOCIEN0BATEIBLHOTO HAJIOKEHUS OJTHOTO TPAHCIIApaHTa Ha
JIPYTOM.

Texuuueckue cpeacra ooydenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEACTB 00yUeHHUsl HEe pa3pabaThIBANIOCh CIIEHUATBHO [Tl IIKOJIBI,
a M3HAYaJIbHO CIYKUJIO JUIS epeaayd U 00paboTku MH(GOpPMAIUU: 3TO Pa3IMYHOTO poJia MPOEKTOPHI,
TEJIEBU30pbl, KOMIBIOTEPHI W T. J. B yueOHO-BOCIHUTATENIbHOM MPOLECCe KOMIIBIOTEDP MOXKET
HCIIOJIb30BaThCS AJIs PELLIEHUS 3a7ja4 HayYHOU OpraHu3aliy Tpy1a yUUTEs.

[Ipy wnCHONB30BAaHMM TEXHUYECKUX CPEACTB OOYUEHHs CIEAYeT YYMTHIBaTh BPEMEHHbIE
orpaHuueHusi, HamaraeMmple CanuTtapHbiMM npaBwiaMu u HopMamu (CanlluH). HemnpepbiBHas



MPOJOJKUTENFHOCTD JIEMOHCTPAIMM BHUECOMATEPHAIOB HA TEJIEBHU3MOHHOM HSKpaHe M Ha OOJBIIOM
9KpaHe C UCIOJIb30BaHUEM MYJIbTUMEAUHHOTO MPOEKTOPa HE JOJDKHA MPEBBIIATh A 00yJaronXCcs
B X - XI knaccax Ha ypoke 30 mMuH Takoe ke OrpaHMYECHHE PACIPOCTPAHSACTCS HAa HEMPEPHIBHOE
MCIOJIb30BAHNE MHTEPAKTUBHOW JIOCKH M HA HEMPEPHIBHYIO paboTy 00ydaromuxcs Ha MEPCOHATHLHOM
KoMIiploTepe. Pa3meriaTe HHTEPAKTUBHYIO TIOCKY CIEAYET TaKkKe Kak U OOBIYHYIO: Ha TOM K€ BBICOTE,
obecrieunBasi IpU ATOM paBHOMEpHOE ocBemieHne. Korpa mpocka He UCTOnb3yeTcs, €€ HeoOXO0AUMO
oTkiouate. Jljia mpodMIaKTHUKU YTOMJIEHMS TJla3 B y4eOHBIH mpolecc HeoOXOIuMO BKIIOYATh
pa3IMyYHbIE BUJIbI I€ATENbHOCTH, BKIIOYAs CIEUAIbHYI0 THMHACTUKY /7S TJ1a3.
O06opynoBaHue KaOMHETa XUMUHU

Kaluner xumMuu A0KeH ObITH 000PYAOBAH CHEUATBHBIM JIEMOHCTPAMOHHBIM CTOJIOM. Jliist
obecriedeHuss Jydmieil BUAMMOCTU JEMOHCTPAIIMOHHBIM CTOJI PEKOMEHAYETCs YCTaHABIMBAaTh Ha
MOJIUYM.

B kabuHeTrax XMMHM YCTAaHABJIMBAIOT JBYXMECTHBIE YYEHHYECKHE JIA0OPATOPHBIE CTOJBI C
MOJIBOJKOM 3JIEKTPOIHEPTUU. YUEHUYECKHE CTOJbl JOJDKHBI UMETh IOKPBITHE, YCTOHYHMBOE K
JCWCTBUIO arpecCUBHBIX XUMHMYECKHX BEIIECTB, W 3alIUTHBIE OOPTHUKM IO HAPYKHOMY Kparo.
Kabunersl xumMuu 000pyAYIOT BBITSDKHBIMH IIKadaMH, pacloiOKEHHBIMH Yy HApYKHOW CTEHBI BO3JIE
crona yuurens. s mposeneHust 1a00paTOPHBIX OIMBITOB HCIIOJIB3YIOT TOJBKO MUHU -CITUPTOBKH.

Y4eOHbIe JOCKU AOKHBI ObITh U3TOTOBJICHBI M3 MAaTEPHAIOB, UMEIOIIUX BBICOKYIO aAre3HI0 C
MaTepHallaMH, HCIOJIb3yeMbIMH IS TIHCbMa, XOPOIIO OYHWINATHCS BIAXKHON TyOKOH, OBITh
W3HOCOCTOMKMMH, HMETh TEMHO-3€JEHBIA I[BET W AaHTUOJIMKOBOE TOKpBHITHE. YueOHbIE JIOCKU
000pyayIoT couTamMH, KOTOPHIE MOJDKHBI MPHKPEIUIATHCS K creHe Ha 0,3 M BbIIe BEpXHErO Kpas
JIOCKH U BBICTYNaTh BHepén Ha pacctosHue 0,6 M.

TeneBu30ppl yCTaHABIMBAIOT Ha clielUalbHBIX TyMOax Ha BbicoTe 1,0—1,3 M ot nona. Ilpu
MIPOCMOTpE Tellenepeiad 3pUTeNIbCKUE MeCTa JOKHBI PacIoyiaraTbCsi Ha paCCTOSHUU HE MeHee 2 M OT
9KpaHa 70 ri1a3 00yJarouxcs.

JI1s MakCMMAallbHOTO MCIOJIb30BAaHUS THEBHOTO CBETAa U PAaBHOMEPHOTO OCBELICHHS y4EOHBIX
MIOMEILEHUN HEe CcIeAyeT pa3MellaTh Ha MOJOKOHHUKAX IIUPOKOJIMCTHBIE PAaCTEHUs, CHIXKAIOILUE
YPOBEHb €CTECTBEHHOIO0 OCBElIeHUs. BbicoTa pacTeHMii He J0oDKHa THpeBblarbl5S oM (OT
MOJIOKOHHUKA). PacTeHns nemecoobpa3zHo pa3MmemmiaTh B MEPEHOCHBIX I[BETOYHHIIAX BBICOTOW 65—70
CM OT T0JIa WJIM TIOJIBECHBIX KaIlIO B TPOCTEHKAX MEXIY OKHAMH.

Jlns otnenky y4eOHBIX MOMEIIEHUH UCIIONIB3YIOT MaTepHalibl U KPacku, CO3Jaroliie MaTOBYIO
MOBEPXHOCTh. Jl7s1 cTeH y4eOHBIX IMOMELICHUH CleAyeT MCIONb30BaTh CBETJIbIE TOHA XKEITOTO,
0EKeBOTr0, pO30BOTO, 3€JIEHOTO, TOIYOOTO IIBETOB; JIJIsl ABEPEH, OKOHHBIX paM — OeJIbIi IIBET.

Kabuner xumuM J0JDKeH OBITh OCHAIIEH XOJOJHBIM M TOPSYMM BOJOCHAOXKEHHEM MU
KaHaJIM3aluen.

B kabunere xuMuu 00s3aTeIbHO JOHKHA OBITH anTeuKa.

[TnanupyemMble pe3yabTaThl U3y4eHUS YueOHOTO MpeaMeTa «XUMHUs Ha YPOBHE CPEIHEro 001Iero
00pa3zoBaHUs

Buvinycknux na 6a3080m ypogne nayuumcs:
— NOHUMAaMb XUMHUYECKYIO0 KapTHHY MHpa KaK COCTaBHYIO YaCTh I[EJIOCTHOW HayYHON KapTUHBI MUPA;
— packpvleams PoOlb XUMHUM W XHUMHUYECKOTO TMPOU3BOACTBA KAaK MPOU3BOJUTEIBHOM CHIIBI
COBPEMEHHOTO OOIIECTBA;
— ¢hopmynuposams 3HaUEHNE XUMHUH U €€ JOCTHXKEHUH B MOBCEHEBHOM KU3HU UEIIOBEKa;
— YCMaHaenueams B3aUMOCBSI3U MEX1y XUMHUEH U IPYTMMH €CT€CTBEHHBIMHU HayKaMU;
—  @opmynupoéams OCHOBHBIE TIOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOCHHUS OpraHHYecKuX
coenuHeHnit A. M. byrinepoBa W WUIIOCTpUPOBATH HX MpPUMEpaMU U3 OpPraHUYECKOM U
HEOPraHUYeCKON XUMHH;
— apeymeHmuposams YHUBEPCAJIbHBIA XapaKTep XUMHYECKUX MOHATUH, 3aKOHOB U TEOpUH IS
OpraHUYeCcKOM U HEOPTAaHUUECKON XUMUU;
— gopmynuposame Ilepmonnyeckuii 3akoH J[. M. MenaeneeBa U 3aKOHOMEPHOCTH HM3MEHEHUW B
CTPOCHHUH W CBONCTBAX XHUMHYECKUX OIIEMEHTOB M OOpa30BaHHBIX HMMH BEIIECTB HAa OCHOBE
[Tepunomnueckoii cucTemMbl Kak rpadudeckoro otodpakenus [leproardeckoro 3aKkoHa;



— Xapakmepuzoeams s- W p-dIEMEHTBI, a TAKXKe JKEJIe30 MO0 UX nonokeHuto B I[lepuommueckon
cucteme /1. 1. MeHpemneena;

— Kaaccuguyuposams XUMUYECKUE CBSI3U U KPUCTAUNIMYECKHE PEHIETKH, OOBSICHATh MEXaHU3MbI UX
o0pa3oBaHMs ¥ JIOKa3blBaTh €IUHYIO MPHUPOJY XUMHUECKUX CBsI3€il (KOBaJICHTHOH, HOHHOM,
METaJUTMYECKOM, BOJTOPOIHON );

— 00vAcHAMb TIPUUUHBI MHOTOOOpa3usi BEIIECTB, HWCHOJIB3YS SBICHHS HW30MEPHH, T'OMOJIOTHH,
aJUIOTPOIINH;

— Kaaccuguyuposams XUMHUECKUE PEaKIUH B HEOPraHWYECKOH W OpPraHMYecKOd XUMHUH IO
pa3IMYHBIM OCHOBaHUSAM U ycmaHaenueams Cuelu(UKy THUIIOB peakiuil oT o0miero yepe3 ocoOeHHOE
K €JUHUYHOMY;

— Xapakmepu306amb TUAPOIN3 KaK CIEHU(PUUHBIA 0OMEHHBIN MpPOIeCC U packpuléams €ro pollb B
YKWBOU M HEKUBOU MPUPO/IE;

— Xapakmepu306ambs MEKTPOIN3 KaK CHeIU(PUIHBIN OKUCIUTETFHO-BOCCTAHOBUTEIBHBIN NPOIIECC U
OIIPENEIATH €0 MPAKTUUECKOE 3HAUYCHUE;

— Xapaxmepu3z06amb KOPPO3UI0 METAIJIOB KAaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIN Ipoliecc U
npednaeams COCOOBI 3alTUTHI OT HEE;

— Kaaccuguyuposams HEOPraHUUECKUE U OPraHUYECKUE BEILIECTBA;

— Xxapakmepu3zoéams OOIIME XMMUYECKHE CBOMCTBA BAXKHEMIIMX KJIACCOB HEOPraHUYECKUX MU
OpPraHUYECKUX COEJUHEHMH B IIJIaHE OT OOILEro Yepe3 0COOEHHOCTh K AMHUYHOMY;

— UCNONb306aMb 3HAKOBYIKO CUCTEMY XMMUYECKOTO SI3bIKa JJIsI OTOOpa)keHUs! cocTaBa (XMMUYECKHE
(hopMyIBl) I CBOMCTB (XUMUYECCKUE YPABHEHHS ) BEIIECTB;

— UCnoIb306amb NPABWIIA U HOPMBI MEXKIYHAPOJHOM HOMEHKJIATYpPhI Ul Ha3BaHWM BEILECTB IIO
dbopmynam u, HAOOOPOT, ISl COCTABICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (DOPMYII COETUHEHUHN IO UX
Ha3BaHUSM;

— 3Hamb TpPUBHAJIbHbIE HAa3BaHUS Ba)XKHEWIIMX B OBITOBOM OTHOIIEHWH HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB;

— Xapaxkmepu306amb CBOMCTBA, MOJIyYEHWE U NPUMEHEHHE BAXHEUIIUX MPEJCTaBUTENEH KIJIACCOB
OpPraHUYECKUX COEAMHEHMH  (alKaHOB, aJKEHOB, AaJKWHOB, AaJKaJHWEHOB, AaPOMAaTHYECKHX
YIJIEBOJIOPO/IOB, CIIUPTOB, ()EHOJIOB, albAETHAOB, MPEACIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT,
CIIO’KHBIX 3(UPOB U KHUPOB, YITIEBO0B, AMUHOB, aMUHOKHCIIOT);

—- ycmanaeniueams 3aBUCUMOCTh SKOHOMHUKHU CTPaHbI OT J00BIYM, TPAHCIIOPTUPOBKH U MEepepabOTKH
YIJIEBOAOPOIHOTO ChIPbs (HEPTU U MPUPOTHOTO rasza);

— BKCIIEPUMEHTAIILHO nOO0mMEepcOams COCTaB U CBOMCTBA BaXKHEUIIUX MPEICTaBUTENIEH U3yUYEeHHBIX
KJIACCOB HEOPTaHWYECKUX M OPraHUYECKHX BELIECTB C COOIOICHHEM MPaBUII TEXHUKH 0€30MacHOCTH
11 pabOThl C XUMUYECKUMU BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYIOBAaHUEM;

— Xapaxkmepu306ams CKOPOCTh XUMHUUECKON peaKLUU U €€ 3aBUCUMOCTb OT PAa3JINYHbIX (aKTOPOB;

— Xapaxkmepu3o06amb XUMHYECKOE DPABHOBECHE M €ro CMEILIEHHE B 3aBUCHUMOCTH OT PAa3JIMYHBIX
(bakTOpoB;

— npouseo0ums pacu€Thl MO XUMUYECKUM (OopMysJaM U YPaBHEHMSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOILIEHUH MEX]ly Y4aCTHUKaMU XUMHUYECKUX PEaKIUi;

— cobnodame TIpaBUJIa SKOJOTUYECKONW OE30MacHOCTH BO B3aWMOOTHOIIEHUSX C OKpYXKaromei
cpenoil npu obpalieH! ¢ XMMUYECKUMU BEIIECTBAMU, MaTepUalaMH U MPOLECCAMHU.

Buinycknux na 6a3060m ypoere nonyuum 03MONCHOCIb HAYYUMbCA.

— UCNONb306amMb METOJbl HAyYHOTO TIO3HAHWS TMPU BBHIMNOJIHEHHMH TIPOEKTOB M  yueOHO-
HCCJIEIOBATENBbCKUX 3a/1a4 XMMHUECKOM TeMaTHUKH;

— NPOCHO3UPOB6aMb CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB Ha
OCHOBE aHAJIOTHH;

— NpocHO3UpPO6amb TEUEHUE XUMUYECKUX MPOLECCOB B 3aBUCMMOCTH OT YCJIOBHMM MX IPOTEKAaHUS U
npeJiararb CrocoObl YIpaBJIeHUS STUMHU MIPOLECCaMU;

— ycmaHaénueamv B3aMMOCBSI3W XUMHMHM C TpeAMETaMH T'YMAaHHUTapHOTO IMKJIA  (S3BIKOM,
JTUTEePaTypo, MUPOBOW XyH0KECTBEHHOMN KYIBTYpOii);

— packpuvléams poib XUMHUECKUX 3HaHUH B Oyayliel NpakTH4eCKON AeATeIbHOCTH;

— packpvléamb PoOilb XMMHUYECKMX 3HaHUA B (DOPMUpPOBAHMM MHIUBUAYAIBHONH 00pa3oBaTEIbHOU
TPacKTOpUH;



—  NpOcHO3UpO6amb  CIIOCOOHOCTh HEOPTraHWMYECKUX H OPTraHMYECKUX BEIICCTB  IPOSBISTH
OKHCJIIUTCIIbHBIC I/I/I/IJII/I BOCCTAHOBUTEIILHBIE CBOMCTBA C y‘-IéTOM CTEIIEHEH OKUCIICHUS 3JICMCHTOB,
o0pa3yronmx ux;

— apeymenmupogams E€IWHCTBO MHUpPA BEIIECTB YCTAHOBIEHHUEM TEHETUYECKOM CBSI3M MEXIY
HEOPraHNYECKUMHU M OPTraHNYCCKHMHU BEIIECTBAMH,

— 81a0emb XUMUYECKHUM SI3BIKOM JIJISI 00OTaIICHUs CIIOBAPHOTO 3araca u pa3BUTHUS PEUH;

— Xapakmepu306ame CTAaHOBJICHHE HAyYHOH TEOpPHUU Ha MpUMepe OTKpBITHS [leprnoauueckoro 3akoHa
1 TCOPpHUU XUMHUYCCKOI'0 CTPOCHUA OPraHNYCCKNX BCIICCTB,

— KPHUTUYECKH OMHOCUMbCS K TICEBIOHAYYHOW XMMHUYECKOW MH(OpMAIMU, MOTy4aeMOi M3 pa3HbIX
HCTOYHUKOB;

—  noHumams TI00aNbHBIE TPOOJIEMBI, CTOSIIUE TIEpe]] YEIOBEYECTBOM  (IKOJIOTMYECKHE,
SHEPIreTUYECKUE, CHIPhEBBIC), U Npediacams TYTH UX PEIICHHSI, B TOM YHCIIE U C TIOMOIIBIO XHMHH.






