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1.1. IlosicHUTEIBLHAS 3aIMCKA

HononautensHast 00meoOpazoBareibHas 00epa3BUBaIOIIas IporpamMma «3aHuMaTeIbHasT XUMUSD)
€CTECTBEHHOHAYYHOI HAaIPaBIEHHOCTH (CTapTOBBII ypOBEHb) pa3paboTaHa Ha OCHOBE HOPMAaTHBHO-
IIPAaBOBBIX JOKYMEHTOB:

o OenepanpHOro 3akona PD o1 29.12.2012 1. Ne273 «O06 obpazoBanuu B POy;

o [Ipuka3 Munncrepcrsa npocsemeHus PO ot 9 Hos6ps 2018 r. N 196 “O6 yreepxkaernn [lopsaka
OpTaHU3aliy ¥ OCYILECTBIICHHUSI 00pa30BaTEIbHON AEATEILHOCTH MO AOTIONHUTEIbHBIM
001e00pazoBaTeIbHBIM IporpaMmam’”;

o «CaHUTapHO-3HIEMHOJIOTHUECKUX TPEOOBaHNH K YCTPONCTBY, COJACPKAHUIO M OpraHU3aINN
pekuma paboThl 00pa30BaTENbHBIX OPraHU3ALMH JOTIOJIHUTEILHOTO 00pa30BaHus ACTEi», YTBEP)KICHHBIX
MOCTaHOBJIEHUEM [ TaBHOTO rocyAapcTBEHHOro caHuTapHoro Bpada P® ot 4 nrons 2014 roga Ne 41;

o KoHllenuuu pa3BuTHs JONOJIHUTEIEHOIO 00pa30BaHusl, yTBEPKACHHOW paclopsDKEHHEM
[IpaBurensctBa P® ot 04.09.2014 Ne 1726-p;

e MeToIu4ecKuX peKOMeHAALui Mo pa3paboTKe JONOIHUTEIBHBIX 00IEePa3BUBAIOIINX IIPOTPaMM B
MocxkoBckoit obmactu (mrcbmo oT 24.03.2016 1. Ne 3597/21);

o [[pumepHBIX TpeOOBaHMIA K TPOrpaMMaM IOTIOTHUTEIBHOTO 00pazoBanus nereil ([Ipunoxkenne k
nucsMy JlenapraMmeHTa MOJIOIEKHOU MOJTUTUKH, BOCIUTAHUS U COLIMAIBHOMN MOJIEPKKU JIeTen
MunucrepctBa oOpazoBanust U Hayku PO ot 11.12. 2006 Ne06-1844);

HanpasneHHOCTb IPOrpaMMBbl — €CTECTBEHHOHAYYHAS.

YpOoBEHb OCBOEHHUS IPOTrPaMMbl — CTAPTOBBIM.

AKTYyaqbHOCTH IPOTPAMMEI.

Xumus — Hay4YHasl IUCIUILINHA, Pa3BUBAOIIAs] yMEHUE JJOTHYECKH MBICIIUTD, BUICTh
KOJIMUYECTBEHHYIO CTOPOHY IpeaMeTa (BeIecTBa) U ABJICHHH, AeTaTh BRIBOABI 1 00001eHns. OCOOEHHOCTHIO
JAHHOW TIPOTPaMMBI SIBIISIETCS TO, YTO B HEH OCYIIECTBIISIETCS MPOIEJCBTUYECKas IOATOTOBKA JJISl H3Y4CHHUSI
XMMUH B MIEPCIEKTHBE Ha MOBHIIICHHOM WM YIITyOJIEHHOM YPOBHSAX, BO3MOXKHOCTD TTIO3HAKOMHUTBCS €
BBOJIHBIMU pa3fiejiaMy; 00y4arolIrecs, KOTOpbIE IIPOSIBIIIN MTOBBIICHHBIN HHTEPEC K TEM WM UHBIM TEMaM,
MOTYT NPH [TOMOILY UHANBUIAYAIBHON Y4eOHO-HCCIIEA0BATENBCKON pabOThl 03HAKOMUTHCS C MAaTEPHAIIOM,
KOTOPBII BOOOIIE HE M3ydaeTcs B IIKOJILHOW IIporpamMme.

[IporpaMMy OTIM9aeT U CTETHUECKUH ACIIEKT, YPE3BBIUAHHO BaXHBIN IJIs1 (JOPMHUPOBAHUS
MHTEJUIEKTYaIbHOrO OTEHIIMAIA 00YYaIOIINXCS, PA3BUTHS UX NO3HABATEILHBIX HHTEPECOB U TBOPUYECKOI
AKTHUBHOCTH, MIOCKOJIBKY IPaMOTHO TIOCTABJICHHBIE XUMHUUECKUE SKCTIEPUMEHTBI MOTYT OBITh OIICHEHBI U C
ACTETHUUECKOU TOUKH 3peHusi. OO 3TOM roBOPST, HANIPUMEP, UCTOPUIECKUE Ha3BaHUS dKCIIEPUMEHTOB:
«aepeBo FOnmurepay, «3010TOH 0KABY, «p03a B MPOOUPKE», «3UMHHUH caiy», «BYJIKaH Ha CTOJIE» U T. .

B conepikanum nmporpaMMel OTpaXKeHa UCTOPHUS XUMUU B OMOTpaduu BETUKUX

YUEHBIX, C JISATETBHOCTHIO KOTOPBIX CBSI3aHBI T€ WIIM MHBIE OTKPBITH. Ha 3aHATHIX MIHPOKO

WCTIONb3YETCs HarJIAJHbIN MaTepHal,

BO3MOXHOCTH HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHI U TEXHUUECKUX CPEICTB 00yUeHHS B TIOKa3e
(parMeHTOB UCTOPUH CTAHOBIICHHS U Pa3BUTHA XUMUM Kak Hayku. CojiepikaHue 3aHsTHI HAIIPAaBICHO HA
OCBOCHHE XUMHYECKOH TEPMUHOJIIOTHUH, KOTOPask HCIIONb3yETCsl IS PEIICHHUS 3aHUMATEIbHbIX 3a/1a4,
KOTOpBbIE BIIOCIEACTBUU IIOMOI'YT pe0siTaM NPUHUMATh y4acTHE B UTpaxX, KOHKypcax, ouMnuanax. JlanHeii
KypC OCYIIECTBIIIET Y4eOHO-TTPAKTUIECKOE 3HAKOMCTBO CO MHOTHMHU pa3jiejlaMyd XUMHH, YAOBJICTBOPSIET
MO3HaBaTeNFHBIN HHTEpEC K pobiieMaM JJAHHOW TOYHOM HaYKH, pa3BUBACT KPyro3op, yriryOisieT 3HaHus B
JAHHOM Hay4YHOU AUCIUILIUHE.

HoBu3Ha 3akirouaercsi B TOM, YTO MHOTHE BOIIPOCH XUMUW HEPA3PhIBHO CBs3aHBI ¢ (QU3HKOIA,
OuoJIorHel U 9KOJIOTHEH, 1 00pa30BaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHUMAJICS B OyayIleM, MOJIE3HO UX
3HaTh. [loaTOMY B 1aHHOI 00pa3oBaTENFHON MPOrpaMMe PEaIN3yeTCs] CHHTETUYECKUH MOIX0 K
€CTECTBEHHOHAayYHOMY 00pa30BaHHUIO, KOTOPBII MTO3BOJISIET, C OJHOH CTOPOHBI, C(HOPMHUPOBATH LIETIOCTHOE
MIpeICTaBIEHNE O MUPE, a, C IPYTON CTOPOHBI, OOJIETYUTH TOHUMAHHUE CIOXKHBIX XUMHYECKUX MPOOIIEM.

[legarornyeckas neixecoo0pa3HOCTh. Kak M3BECTHO, XUMIS CYUTAETCS B IIKOJIE OJHUM M3 CaAMbIX
CJIOKHBIX MTPEAMETOB M BBI3BIBAET Y MHOTHX IIKOJIEHUKOB HEJIOTIOHHUMAaHHE M HEMPHUSTUE C IEPBOTO T0/1a
o0yueHusl.

Cpenu NpUYUH TaKOI'0 BOCIIPHUSTHS IIPEeIMETa MOXKHO Ha3BaTh HEONPaBAAHHO OOJIBIIONH 00bEM 1
SKJIEKTUYHOCTh Y4eOHOIro MaTepuasa B LIKOJIbHBIX MPOrpaMMax, a TAKXKe HEOCTaTOUHYIO
MOTHUBUPOBAHHOCTH JIeTeH K M3YyYEHUIO XUMHUU.

Kpowme Toro, B mocienHue roibl HAOIIOIAETCS COKPAIIEHIE YacOB, OTBOAMMBIX Ha XUMHIO. [laneko He
JUISL BCEX JIeTel XUMUsI CTaHeT Oyayiiel npodeccueit, mo3TOMy HHTEpEC K IpeAMETY MaJaeT, KaK TOJIbKO



BO3HMKAIOT CJIOKHOCTH B IOHUMAHUM T€X WK UHBIX T€M, TPYIHOCTH B PELICHUH 3a]a4, IPOOIEMbI IPH
MPOBEACHNH JIA0OPATOPHBIX PadoT. IIIKONEHIKH 9acTO CUUTAIOT, YTO XUMHUYECKast TEOPHS CyXa M 3aIyTaHa.

CoBepiieHHO HHas TO3ULHs GOpMHUpYETCs y peOEHKa PY BOSHUKHOBEHUH COOCTBEHHOMN
3aWHTEPECOBAHHOCTH B N3yUCHHUH TpEAMETA.

JanHast oO6pa3oBaTenbHas IporpaMMa OpUEHTUPOBAaHA HA TO, YTOOBI MHTEPEC K XUMHUH BO3HUK U
3aKpenuics 6aaronaps UCIOIb30BAHUIO B 00YUEHUH HCCIEI0BAaTENBCKOI0 OAX0A, IPU KOTOPOM JAETH
MOCTHUTAIOT MIPEeIMET XUMHH Yepe3 cOOCTBEHHOE yueOHOe HcceaoBaHue. Takoi oaX0 1 TO3BOJISIET
00ydJarommmMcs He TOJIbKO OCBOUTH IMOHSITUIHBIN anmapar 1 3all0MHUTh HEKOTOPBIE BasKHbIE (PAKTHI, HO U
MOJYYHUTh HaBBIKH [IPOBEACHUSI CAMOCTOSTEILHOTO HCCIIEA0BaHNS, KOTOPBIE MOT'YT OBbITh IOJIE3HBI IS
nocieayroneld caMopeanu3alyy B 1000 npyroii o0nacT yueOHOW 1 B OyayeM npogdeccuoHaIbHOM
JesITETbHOCTH.

Hcxons u3 Takoro noaxona, B HEHTp 00y4eHHs 10 JaHHOM NPOrpaMMe CTaBATCS Pa3BUTHE
€CTECTBEHHOHAaYYHOT'O MUPOBO33PEHHsI U OBJIaCHHE HCCIIeJOBaHNEM KaK METOIOM HAYYHOTO TTO3HAHUSL.
[TosTOMy Ha 3aHATHAX OOJBIIOE BHUMAaHUE OTBOAUTCS MPAKTUIECKUM paboTaM pa3HbIX BUAOB, MPUIEM
3HAYUTENIFHOE BPEMSI YAEISIETCS IPOBEACHUIO CAMOCTOSATEIbHBIX UCCIIEIOBAHMUH 110 BEIOPaHHBIM TEMaM.
HacplieHHOCTh HauaJIbHOTO MEPHOAA U3YUEHUS] XUMHUH AEMOHCTPALIMIOHHBIMU OIIBITAMH CTUMYJIUPYET
HUHTCPEC K XMUMUU U KCIIAHNUC U3YyYaTh 3Ty HAYKY.

[Iporpamma BBICTpOEHA TaK, YTO B JaJIbHEHIIIeM BHUMAaHUE JeTEH Ha 3aHATUAX HalpaBlIeHO Ha
BBITOJIHCHHE OIIBbITA, U3yUeHNE, HAOMI0ACHUE U (PUKCALIUIO €r0 Pe3yIbTaToOB BO BceX MOApoOHOCTIX. B 3TOM
ciydac HpI/IéMBI u ﬂeﬁCTBHH BOCIIPUHUMAIOTCA 06y‘-Ia}OHlI/IMI/ICSI HE KakK BOJIHIC6HI)IC MaHUIYJISIIHUH, a KaK
3aHUMaTeNbHas! HEOOXO0IUMOCTb, 6€3 KOTOPOI HEBO3MOXKHO OCYIIECTBUTH CTOJIb MPUBJICKATENbHBIC TSI HUX
XMMUYECKUE MPEBPAILCHHS.

OTINYATEIBHON OCO6CHHOCTLIO ImporpaMMbl «3aHuMaTeNbHasT XUMHUSD) SIBISIETCS TO, YTO JaHHas1
mnmporpaMMa UMECT €CCTCCTBCHHOHAYYHYIO HAIIPABJIICHHOCTL € 3JICMCHTaAMU Xy,ZLO)KCCTBCHHO'30TCTI/I‘-ICCKOI7[
HaNpaBJICHHOCTEH, TaK KaK 3HAKOMHUT C UICTOPHUECKUMH acTieKTaMH CTAHOBJICHUS U Pa3BUTHS XUMHH, &
TaKXe Pa3BUBAET IOCPEACTBOM MPEIMETa XUMHUH ICTETHYECKOE BOCHPHUSATHE OKPYKAIOLIETO MUPA, YTO
HUIrpacT BaXXHYIO POJIb B IIOBLIIICHUHU BHYTpCHHCfI MOTHUBalU K OCBOCHHUIO 3TOT'O IpeaAMETA U
(dopmupoBaHUM 00IIEH KYIBTYpBl 00YYarOIIHXCSI.

Anpecat nporpamMmel. [Iporpamma oprueHTHpOBaHa Ha Bo3pacT oOywaromuxcs 14-17 net. s
00y4eHHs MPUHUMAIOTCS BCE JKENAIOIINE, YTO JaeT BO3MOKHOCTh 3aHUMATHCS C Pa3HOOOpa3HBIMU
KaTeropusiMmu JleTeﬁ: Odap€HHBIMHA, J€TbMU U3 T'PYIIII COMUAJIBHOI'O pHUCKaA, ACTbMHA N3 ceMel ¢ HU3KUM
COLMANILHO-KOHOMHUYECKUM CTaTycoM, a Takxke aetu ¢ OB3. Ilpu pa3paboTke JaHHONW NPOrpaMMBl
YUUTBIBAINCH BO3PACTHBIE IICUXOJOTMUECKHE OCOOCHHOCTH JIeTel JaHHOTO BO3pacTa, NCUX0()U3nIecKrue
0COOCHHOCTH Pa3BUTHsI U 00pa3oBaTeibHbIe MOTpeOHOCTH feTeit ¢ OB3.

dopma 00ydeHus — OuHasi, Ay JUTOPHBIE, BHEAYAUTOPHBIE (IKCKYPCHH, IIPAKTUUECKUE padoThl),
TEOPETUYECKUE U IPAKTUIECKUE 3aHATHSL.

dopma opranuzanum 3aHATHA. B mporpamme 3 QekTUBHO cOYeTaIOTCS HHANBUIYaIbHBIE, TPYITIOBbIC
Y KOJUIEKTUBHEIE (hOPMBI pabOTHI.

OOBeM U CpoK OCBOCHHMS IPOTPaMMBI, PEKUM 3aHATHH. [IpogomkurensHOCTs yueOHOrO roga — 34
y4eOHBIX HeJlelb, Harpy3ka 2 yaca B Hezlesro (Bcero 68 yaca B T011). 3aHATHS MPOBOISTCS C MOCTOSTHHON
CMEHOMH IE€ATEIBbHOCTH.

ITponcxoaut yriny6iieHre NOTyYEeHHBIX 3HAHUH 110 XUMHH C aKIIEHTOM Ha HOJTy4YeHHE HaBBIKOB
CaMOCTOSITEIBHOM HNCCIIe10BaTENbCKON paboThl. PopMa 3aHATHI NPeAyCMaTPUBAET COUETaHUE
TEOPETUYECKON YaCTH € MOCIIEIYOLIEH MPAKTUUECKON IIPOBEPKOM U 3aKPEIIJIEHUEM TI0JyUYEHHBIX 3HAHUM
MyTEM MIPOBEACHUS PA3JIMUHBIX ONBITOB Ha 0a3¢ XMMUUECKON Ta00PaTOPHH.

Cpoxk peannzanuu nporpaMmMsl-1 rozu.

1.2. llesn 1 32124 NPOrpaMMsl

Lenb nporpaMMbl — sIBJIIETCSE (POPMHUPOBAHHUE Y YUAITUXCS TJIyOOKOr0 M YCTOMYMBOTO HHTEpEca K
MUPY BEIIECTB U XUMUYECKUX MMPEBPAIIEHIH, TPUOOPETEHNE HEOOXOIUMBIX MPAKTUIECKIX YMEHUH H
HABBIKOB I10 JJAOOPATOPHOM TEXHUKE; CO3aHUE YCIOBUM JIJIsl PACKPBITHS POJIM XUMHUHU KaK HHTETPUPYIOLICH
HAyKH €CTECTBEHHOTO I[MKJIa, UMEIOIIEeH OrpOMHOE IPUKJIAJHOE U BaJICOJIOIMUSCKOE 3HAUCHHE.

3anaun:

OO0yuaromue:

) JaTh MPEICTaBICHUE 00 OCHOBHBIX MTOHATHUAX HEOPTaHMYECKOW XMMHUU — aTOMax, MOHaX U

MOJIEKYJIax; O KJaccu(hUKaIMu HEOPraHUIECKUX COSMHEHUI Ha KUCIOThI, OCHOBAHHUSI U COJIY;



| 00y4IHTHh OCHOBAM MPAKTHICCKOW XUMUH: aHAIM3Y U CHUHTE3Y;
| HAy4YUTh MPUHITAIIAM ¥ METOIUKE TTPOBEICHUS UCCIEA0BATEIECKON PabOTHI;
00y4uTh paboTe C XUMHUUYECKUMHU PEAKTUBAMU U TPHUOOpaMU, TPOBEICHHUIO MPOCTEHINX
J1a0OPATOPHBIX OIEPAIUiA: HATPEB, IEPETOHKA, SKCTPAKIUs, (PUIBTPOBAHUE, B3BSIIIMBAHUE U T.11.;
03HAKOMHTH C TIPOUCXOKICHUEM M PA3BUTHEM XUMHH, UCTOPHEH TTPOUCXOKICHUS XUMHUICCKIX
CHMBOJIOB, TEPMHHOB, TTOHSTHIA;
MMO3HAKOMUTH CO CTAPUHHBIMU IKCIIEPUMEHTAMU;
Hay4YUTh CAMOCTOSTEIIEHO HaMEYaTh 3a71a9y, CTABUTh SKCIIEPUMEHT U OOBSICHATD €T0 Pe3yJIbTaT.
| MOJITOTOBHUTH K N3YYEHUIO XMMHUH Ha TTOBBIIIICHHOM HJIH YTITyOIEHHOM YPOBHE.
PazBuBaromiue:
O Pa3BUTh HAOIIOAATEIBHOCTh M UCCIICIOBATEIBCKUI NHTEPEC K IPUPOIHBIM SBICHUSM;
| Pa3BUTH y 00yUAIONIUXCS HHTEPEC K TIO3HAHUIO, K TIPOBEICHUIO CAMOCTOATEIHHBIX
HUCCIIEIOBAHUN;
O Pa3BUTh aKKyPaTHOCTh, BHUMATEIHLHOCTh, CTPOTOCTh B COOJIIOICHUH TPEOOBaHUIN
TEXHUKHU 0€30I1aCHOCTH;
| BBIPA0OTaTh MMEPBOHAYAFHBIC HABBIKH PAa00THI CO CIEIHAIBHOMN JINTEPATYPOIA;
U cOpMHUPOBATH U Pa3BUTH MOJOKHUTEIBHYIO MOTUBAIIMIO K AaJbHEHIIEMY U3YUYEHUIO
€CTECTBEHHBIX HAYK;
| Pa3BUTH IO3HABATEIBHYIO U TBOPUECKYIO aKTHBHOCTH;
U Pa3BUTH ACTETHUYECKOE BOCTIPUATHE CTPYKTYPHI, (POPMYIT XUMUYECKUX SJIEMEHTOB, pe3ybTaTa
COOCTBEHHOM JI€ATENHHOCTH.
BocnurarensHble:
] BOCIIMTAaTh KOJIJICKTUBU3M,
U BOCIIUTATh IPAaBWIBHBII MOJX0/ K OpraHU3allu CBOETO A0CYTA;
| BOCIIMTATh YOSKJEHHOCTh B IO3HABAEMOCTH OKPYIKAIOIIET0 MUPa U HEOOXOAUMOCTH
AKOJIOTHYECKU TPAMOTHOT'O OTHOIIEHUS K Cpeie OOUTaHWsL.

1.3. [lnannpyemblie pe3yJbTaThl

[Iporpamma obecrieunBaeT JOCTIIKEHUE CIIEAYIOIINX PE3YJIHTATOB OCBOCHUH IPOTrPaMMBbI
JOTIOJTHUTEJIEHOTO 00pa30BaHusl:
JInuHOCTHBIE:
| chopMUPOBAHHOCTH OTBETCTBEHHOTI'O OTHOIICHUS K YUSHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
00YyYaroIMXCs K CaMOPa3BUTHUIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIMY K O0YYEHHIO U TIO3HAHMIO,
BbIOOpPY AajbHElIIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKHU B Mupe npodeccuii n npodheccuoHaIbHbIX
MPEIoYTeHHH, OCOBHAHHOMY ITOCTPOSHHIO WHANBUAYAIFHON 00pa3oBaTeIbHON TPAEKTOPHH C YIETOM
YCTONYMBBIX [TO3HABATENBHBIX HHTEPECOB;
1 cpopMUpPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIECTBEHHON MPAaKTHUKH;
| chopMUPOBAHHOCTH KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIEHUH M COTPYIHUYECTBE CO
CBEPCTHHKAMHU, CTAPIINMH U MJIAJLINMH, B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIIEA0BATENBCKOM, TBOPYECKON U IPYTUX BUAAX JACSITEIBHOCTH;
| yMeHHe SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M MUCBMEHHOMN pedH, TOHUMATh
CMBICH NOCTABJIEHHON 3ajauy, BBICTPAaNBaTh apIyMEHTALMIO, TPUBOAUTH IPUMEPBI U KOHTPIIPUMEDEI,
[ mpencTaBiIeHHE O XUMHUYECKON HayKe Kak cepe UelloBeYecKOH IesTeIbHOCTH, 00 3Tanax eé
pa3BUTHS, O €€ 3HAYUMOCTH JIJIS1 Pa3BUTHUS [IUBIIIN3AIINN;
|| KpUTMYHOCTH MBIIUIEHUS, yMEHHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHNUA,
OTJIMYATh TUIIOTE3Y OT (aKTa;
| KpeaTWBHOCTb MBIIUICHUS, HTHUIIHATHBA, HAXOAYUBOCTh, aKTUBHOCTh TIPH PEIICHUN
9KCIIEPUMEHTAIBHBIX M PACUETHBIX 33/1a4;
1 yMeHHE KOHTPOJIHUPOBATH IPOLIECC U Pe3yIbTaT YUeOHOH HCCIIeI0BaTEIbCKOM AesTEIbHOCTH;
| crmocoOHOCTH K AMOIMOHAILHOMY BOCITPHATHIO XUMHYECKUX O0OBEKTOB, 3a]1a4, peIlCHHH,
paccyXJIeHUM.
MertanpeaMeTHbIe:
[l yMeHHe caMOCTOSATENBHO IJIAHUPOBATh AJIbTEPHATHBHBIE IyTH JOCTHKEHHSA LIEJIeH, OCO3HAHHO
BBIOMpaTh Hauboee d3PPEKTHBHBIC CIIOCOOBI pellieHHs YIeOHBIX U MI03HABATENBHBIX 33]1a4;



| yMeHHEe OCYILECTBIATh KOHTPOJIb [0 PE3YJIBTATy U IO CIIOCOOY NeHCTBUS HAa YPOBHE
MPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXOUMBIE KOPPEKTHBBL;

1 yMeHHue aJeKBaTHO OLIEHMBATH MPABHIBLHOCTD WM OIMIMOOYHOCTD BBITIOJHEHHUS YUeOHOM 3a1auH,

e€ 00BEKTHBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€ PELICHUS;

| OCO3HaHHOE BJIAJCHHE JOTHUECKHUMHU ACHCTBUAMU ONPEAEICHUS MOHATHI, 0000IeHNs,
YCTaHOBJICHHUS aHATIOTUH, KJacCu(UKaIMK Ha OCHOBE CAMOCTOSITEIBHOTO BEIOOPAa OCHOBAHUI U KPUTEPHUEB,
YCTaHOBJICHUS POJIOBUAOBBIX CBS3CH;

| yMeHHe ycTaHaBJIUBAaTh IPUYNHHO-CIIEICTBEHHBIE CBSI3H; CTPOUTH JIOTHUECKOE PaCcCyKICHHUE,
YMO3aKJIF0ueHIe (MHAYKTUBHOE, JeTyKTUBHOE U 110 AHAJIOTUH) U BBIBOBI;

1 yMeHHue co31aBaTh, IPUMEHATH U PE0OPa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA, MOJIEIIU 1

CXEMBI IJIsI pellieHns1 Y4eOHBIX U MO3HaBaTE/ILHBIX 33/ay;

| yMeHHe OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO ACATEIBHOCTD C YIUTEJIEM U
CBEPCTHHKAMU: ONPEACISTh IeTIH, pacipeaenenne QyHKIUN 1 posiel y4acTHUKOB, B3aUMOJICHCTBUE U
o01ire crocoObl paboThL; yMEHUE padOTaTh B TPYIIIE: HAXOIUTH 00IIee pellieHUe U pa3peniaTh KOH(IUKTHI
Ha OCHOBE COIVIACOBAHUS MO3ULMHI U y4€Ta HHTEPECOB; CIIyIIaTh NapTHEPaA; GOpMyIHPOBaTh,
apryMEHTUPOBATh U OTCTaNBaTh CBOE MHEHHUE;

[ chopMupoBaHHOCTH YU€OHOH U OOIIETIONB30BATEIBCKON KOMIIETEHTHOCTH B 001aCTH
WCTIONB30BaHMs HH()OPMAITMOHHO-KOMMYHHUKAMOHHBIX TexHonornid (MKT-komnerenTHOCTN);

| mepBOHaYaJIbHBIEC MPEACTABICHUS 00 UIEAX U O METOJaX XUMHH KaK 00 YHHUBEPCAJIHHOM S3bIKE
HayK{ U TEXHHUKH, O CPECTBE MOJCIUPOBAHUS SIBJICHUI U IIPOLECCOB;

] YMCHHE BUJACTh XUMHNUYCCKYIO 3a/1a1y B KOHTCKCTC HpO6J’ICMHOI7[ CUTyallu1 B APYIrux JUCHUILUINHAX,
B OKPY’KaIOIIEH KU3HY;

[] yMeHHE HaXxOAWUTH B PA3IMYHBIX HCTOYHHUKAX WHPOPMAIUIO, HEOOXOTUMYIO JUTS PELICHUS
XMMUYECKUX MPo0iIeM, H PEACTaBIATE €€ B MOHATHON (OpMe; TPUHUMATh PEIICHUE B YCIOBHUSAX HEIOIHOM
¥ M30BITOYHON, TOYHON ¥ BEPOATHOCTHOM HH(OpMAIINH;

| yMmeHHe MOHMMATh U UCIOJIb30BaTh XMMUYECKUE CPEIICTBA HAJISIIHOCTH (MOMENH, YEPTEKHY,
CXEMBI U )Z[p) AT WIUIIOCTpaluy, HUHTCPIPECTALUN, apTyMECHTALIUN,

] YMCHHE BbIJIBUTATh T'MIIOTE3EI ITPU PEIICHUN y‘-IC6HI>IX 3a4a4 U IOHUMAaThb HCO6XOILI/IMOCTL ux
MIPOBEPKU;

[] yMeHHE MPUMEHSTh HHIYKTHBHBIC U JIEIyKTHBHBIC CIIOCOOBI pacCy KACHUH, BUIETh Pa3InIHbIC
CTpaTeruu pelieHus 3a1auq;

| MOHMMaHME CYIIHOCTH aITOPUTMUYECKUX NPEANUCAHUI 1 YMEHHE IEHCTBOBATh B COOTBETCTBUU C
MPEJIOKEHHBIM AJITOPUTMOM;

| YMCHHE CaMOCTOATCIILHO CTaBUTH LICIIN, BBIGI/IpaTI) 1 CO34aBaTh aJITOPUTMBI IJId pCHICHUA
Y4eOHBIX XUMHUYECKHX TPOOIIEeM;

| yMEHHe IUIaHUPOBaTh M OCYILECTBISATH JAESTENbHOCTh, HAIPABICHHYIO Ha PELICHUE 3a1a4
HCCIIE/IOBATENBCKOTO XapaKkTepa.

IIpenmeTHbIe:

1 ymeHue paboTaTh C XUMHYECKHM TEKCTOM (CTPYKTYPUPOBAHHE, U3BJICUEHHUE HEOOX0INMON
WHPOPMAIIUH), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOW MBICIIH B YCTHON M IMCEMEHHOW pevH,

MNPpUMCHAA XUMHUYCCKYI0 TEPMHUHOJIOTUIO U CHUMBOJIUKY,
WCTONB30BaTh Pa3JIMUHbIe S3bIKM XMMUHU (CIOBECHBIM, CHMBOJIMYECKUH, Ipa@ryuecKuii),
00OCHOBBIBATh CYKJICHHS, IPOBOAUTH KJIAaCCU(PHUKAINIO, TOKA3bIBATh XUMUUIECKHUE YTBEPIKICHHS;

| BJIaJACHUC 0a30BBIM MOHITUHHBIM arnmnaparoM: UMETh MPEACTABIICHUEC O XUMHNYCCKOM 3JICMCHTE,
BJIaJICHHE CUMBOJILHBIM SI3IKOM XMMUH, 3HAHHE XUMHUUECKUX (POPMYII;

1 yMeHHe BBIIOJNHATH pacdeTHbIE IpeoOpa3zoBanusl GopMy, MIPUMEHSTh UX sl pELIeHUs YIeOHBIX

XUMHUUYCCKHUX 3aJa4 1 3a1a4, BOGHUKAIOININX B CMECXKHBIX yqe6HBIX npeameTax;

| YME€HHE ITOJIB30BATHCA XUMUYECKUMU (1)OpMy.HaMI/I 1 CaMOCTOSITECIIBHO COCTABIISITH q)OpMy.HI)I
3aBHCHUMOCTEH MEX/1y BeJIMYMHAMH HA OCHOBE 000OIICHNUS YaCTHBIX CIy4aeB M SKCIIEPUMEHTA;

| yMeHHe pemiarh 3a/1a4d 10 YpaBHEHUSIM U (popMynaM, IPUMEHSITh MTOJTyYeHHbIC YMEHHS JIJIS
pemCHUA 3aaa4 U3 XuUMHHU, CMCKHBIX ITPEAMETOB, ITPAKTHKU,

1 oBiageHue cucTeMol (PYHKIMOHATBHBIX MOHATHH, PYHKIIMOHAIBHBIM S3bIKOM M CUMBOJIMKOM,
YMEHHUE CTPOUTH IpaduKy 3aBUCIMOCTH BEJTMUMH, ONUCHIBATh X CBOWCTBA, UCIIOIB30BATh (PYHKIIMOHAIBHO-
I‘pa(bI/I‘IeCKI/IC MMPEACTABJICHUA JIA OIIMCAHUA U aHAJIN3a XUMUYCCKUX 3aJlad U PCaJIbHBIX 3aBI/ICHMOCTeI>'I;

| OBIIAJICHUE OCHOBHBIMHU CIIOCOOAMU MPEJICTABIICHUS M aHATIN3a CTATHCTHYECKHUX JIAHHBIX; YMEHHE
MPOTHO3UPOBATH OTKPHITHE HOBBIX BEIIECTB;



| yMeHHe MPUMEHATh N3yUeHHBIE TOHATHS, PE3yIbTaThl K METO/IBI TIPH PEIICHUH 33124 U3
Pa3IMYHBIX Pa3eNoB Kypca, B TOM YHCIIE 3ajad, HE CBOAALINXCS K HEMOCPEICTBEHHOMY MTPUMEHEHHUIO
W3BECTHBIX aJITOPUTMOB.

1.4. Conepskanue nporpaMmmabl

Pa3nen 1. Beenenue.

Tema 1.1. CobGecenoBanue ¢ netbMu. BBogHOE 3ansTHE.

BrlsicHeHMEe NCXOTHBIX MPEACTABICHUH O MPEeAMETe XUMUU B 00IacTH €€ PUMEHEHUSI.

Texnuka 6e30macHoCcTH. 3HAKOMCTBO € TpyNmoil. Pacckas o conepanuu mporpaMMbl IEPBOTO roja
oOyuenwus. [IpaBmiia moBeneHus B 1abopatopuu.

[IpakTndaeckas gacts. Texanka 0€30macHOCTH B pabOTe C XUMUIECKHUMH PEaKTHBAMH,
AIIEKTPONPUOOpaMH U HarpeBaTENbHBIMU IPHOOPaMH.

Pazgen 2. IlpeameT XxuMumn.

Tema 2.1. IloHATHS: aTOM, MOJIEKYIIA, DIIEMEHT.

[TapocTrepxHeBas Moenb MOJeKy bl BemmecTBa Bokpyr Hac. Bo3HUKHOBEHUE U pa3BUTHE
TEOPETUUECKUX MpecTaBiIeHnui o BeulecTse. Ctuxuu Apucroress U aToMucTuka Jlemokpura. Passutue
aTOMHUCTHYECKUX MpeacTasieHuil B Tpynax P. boins u k. JlanpToHa. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTB.

[IpakTuueckast 4acTh. 3HAKOMCTBO C KOJUICKIIHEH XuMudecKux BemiecT. [locTpoenue moneneit
MOJIEKYJI Pa3HbIX BELIECTB.

Tema 2.2. Qu3nueckre 1 XUMUYECKUE SIBICHUS.

SABnenus ¢pusznyeckue u xumudeckue. ['openue ceeun. M3yueHue peakiiuy ropeHusl.

[IpakTnueckas yacte. [InmaBnenne napaduna. M3rorosnenne cBeun u3 napaduHa WA MbIIa. AJTXUMUSL
(«30710TOM HOXKIB» U TTUPUTHI).

Tema 2.3. UncThle BelecTBa U CMECH.

[Ipupoansie cMecu — BO3MyX, HeQTh, MUHEpaibl. M3yueHne KOJUIeKIUiA.

[IpakTudaeckas gacte. [IpaBuma paboTel ¢ Becamu. B3BemnBanme, IpUTOTOBIEHUE CMecei MeTalia U
HeMeTaJla.

Paspnenenue cMecei.

OuncTka BenecTB, NEPEKPUCTAIUIN3ALIAS.

[IpakTnueckas gactb. ONBITHI IO Pa3IEIEHAIO CMECEH.

Tema 2.4. 3aK0oH COXpaHEHUS MACCHI.

XuMHYecKas peakius Kak OTpakeHHe 3aKOHA COXPaHEHHUs] MacChl.

[Ipaktuueckas yacte. [Ipuroronenue cmecu Jlemepu.

Pazgen 3. Xumudeckue peakiium.

Tema 3.1. [ToHsiTHE 0 XUMUYECKOM B3aHMOJICHCTBUN BeleCTB. [[pr3Haku XUMUIECKUX
peakuuii. HabmoieHue npru3HakoB XUMHYECKOH peaKIni.

Tema 3.2. IlpuHIUTIBI TPAPUUECKOTO OTOOPAXKEHHSI PEaKIil. X UMHUYECKHE YPaBHEHHS.

[IpakTnueckas yacte. [IpoBeneHne mMpocTENHIINX ONBITOB, BHISIBJICHUE U OMTUCaHNE 0COOCHHOCTEN
MPOTEKAHUS PA3IUYHBIX PEAKLUN.

Paznen 4. CoBpemeHHOe 1abopaTopHOE 000pYAOBaHHUE.

[Mpunnuner paboTel 000PYAOBAHHS XUMHUYECKON Ta0OPaTOPHH: MAarHUTHBIE MEIIAIKH; BEChI
MeXaHUUECKHE J1a00paTopHbIe, TOPCUOHHBIC, aHATUTHYECKHE; BBITSDKHON MIKad; MydelbHas 1eysb.

[IpakTnueckas yactp. Mcnons3zoBanue 000pya0BaHUs [Jisl IPOBEAECHHUS JabopaTOpHBIX paboT. Paborta
¢ IeHTpuyroi, MUKPOCKOTIOM, MATHUTHOM MEIIATKOM.

Paznen 5. Pabora ¢ razamu.

Tema 5.1. Pazsutne xumuu. Onsitel [x. [puctnn, K.-B. [lleene.

«JlecHoii Ta3» 1 cIOCOOBI «YITYUIICHHUS» BO3AYXA.

[pakTuueckas yactb. OnbiTel ¢ CO2 u O2. TexHuka 0€30MaCHOCTH MTPH PabOTe ¢ ra3aMu.

Tema 5.2. BogopoJ, KUCIOPOI, aMMUAK.

[TonsiTue unctoTel raza. ['pemyunii ra3. IlnotHOCTS rasa.

[IpakTnueckas gacte. [loxydenne Bomopoaa, KUCIOpoaa M aMMHaka. MizMepenne TIoTHOCTH rasa.

Paznen 6. Mcropust xuMuu. DTaIlbl B M3Y9E€HUHU Ta30B U PACTBOPOB.

HUctopus Tpanchopmanmu npencTaBieHUi YIEHBIX O CTPYKTYpPE Ta3000pa3HbIX BEIIECTB U TEOPUHU
pactBopoB. M3yuenue cocraBa Bozayxa. Otkpeitus /. Pezepdopna, A. JlaByasse u I'. KaBenauma. Pa3sutue



Teopuu ropenus. OnposeprxeHne Teopuu duioructona. Teopun pactBopos C. Appenuyca u . 1.
Mengeneesa.

Paznen 7. Pabora ¢ pactBopamu. Bona.

Tema 7.1. Ilonatus pacTBOp U pacTBOPEHHUE.

TBépasie, xxuakue, ra3000pa3HbIe pacTBOPHL. HackimenHsIi pacTBop. HeHackImeHHbII
pactBop. IlepechliieHHbIN pacTBOP. PacTBOPpUMOCTS.

[IpaxTrueckas yacTb. [IpuUroToBieHHE PaCTBOPOB U3  HKHUJKOI'O CTEKIA

«Heoprannueckuii Jiec — 3araJJouHbId U NPEKPACHBIN.

Tema 7.2. Kpuctamisl.

Kpucrannusanus u3 nepechleHHbIX pacTBOPOB.

[IpakTnueckas yacTe. BrlpamyBanue MOHOKPHCTAIIJIOB U3 HACBIILIEHHOTO pacTBOpa.

[Tomrydaem u pucyem KpHUCTaILTBI pa3HOU (hOPMBL.

Tema 7.3. I1[€n0Yn U KUCIOTHI.

PacTBopsl menoyeii u kucnot. Bona B ¢pusuke, xumun u 6uonoruu. [Ipupoansie ocMoTudeckue
SIBJICHUSL.

[IpakTHyeckas 9acThb. Y cTpaHeHNe XECTKOCTH BOJBI. DIEKTPOIUTHI. Jlucconmanus.

Tema 7.4. Comnu.

Mmuoroo6pasue cozeit. Comm BOKpYT Hac, X peakiui. Kpacora XUMHUYECKHX peakiuii.

IIpaktnueckas yacts. Kpucramnusauus coneid U3 KeJIaTUHOBBIX IIEHOK.

Paznen 8. Xumus Bokpyr Hac. [Ipazgauyunas Xxumusl.

[punnumne! nevictBus deliepBepkoB, XAMUYECKUX 3MEH, TPAKOHOB, XJIOMYIIEK.

[IpakTnueckas yactb. XUMHYECKUE 3MEU U ApaKoHbl. DOKyChl, 0CHOBaHHbBIE HA N3MEHEHNH 1IBETa
pacTBopa npHu XumMudeckoil peakuuu. Oeitepsepku. MbpUTbHBIE ITy3bIPH, O YEM OHM MOTYT paccKa3aTh?

Paznen 9. Metanisl U UX COeAMHEHUS.

Tema 9.1. MeTaiibl U UX COEAMHEHUS — CTOMKUE U aKTUBHBIE, TBEPABIE U MATKHE, APAaroLiCHHbIC.

Mertamisl B Tabnuie MernneneeBa. CTpoeHHe aToMa Ha MPUMepPEe aToMa MeTaa.

[IpaxTnueckas yacts. Guznyeckue U XUMUYECKHE CBONCTBA METAIJIOB.

Tema 9.2. MeTtaisl OCHOBHBIX TPYTII.

CBolicTBa, CTpPOCHHE aTOMA.

[paktudeckas gactb. OnbiTh ¢ Sn 1 Al.

Tema 9.3. MeTtaibl TOOOYHBIX TPYIII.

Mens, cepebpo, 301010, HMHK. CBOWCTBA, CTPOSHHE aTOMa.

[IpakTudaeckas yacte. Kakne meramibl ects B amiie HakanuBanus (W, Mo, N). JlparonieHapie
Metaisl. Beinenenne Au u Ag. «Kaccues mypmyp». BeipamuBanue moHokpucTtamioB Cu. «/lepeBbsi»
[Tapauensca n FOmuTepa.

Pazgen 10. Dnexkrpoxumus.

Tema 10.1. I'anpBaHNYECKHE IIEMEHTHI.

Uctopus otkpeitad. [ToHstre o ransanuike. CocTaB ¥ MPUHIIMITEI PA0OTHI TATEBAHUUECKUX
3JIEMEHTOB.

[pakTudeckas yactb. M3yueHue coctaBa v IpUHIUIA PAOOTHI PA3TUUHBIX AIIEMEHTOB MTUTAHUSL.

Tema 10.2. YcTpoiicTBO Oatapeiki.

PaznoxeHnue Boabl Ha BOJOPOA U KUCIOPO.

[IpakTtnueckas yactb. OnbITH ¢ OaTaperkaMu.

Tema 10.3. Koppo3ust metamioB. 3amura OT KOPPO3UH.

[IpyuuHBI ¥ TOCIEACTBUS KOPPO3UU METAIUIOB. 3aIIUTa OT KOPPO3HH.

[IpakTnueckas gactb. ONBITH IO U3YUYEHUIO KOPPO3UH METAJUIOB U 3aILUTHI OT HEE.

Paznmen 11. XKenezo. CoiicTBa xemnesa.

Tema 11.1. OcobeHHOCTH XKele3a H COeIMHEHHN jKene3a. MarHeTHs3m.

XKenesnsiit Bek. JKenezo Bokpyr Hac. CTeneHH oKUciieHus kenesa. [lonsTne maruetusma.

[paktudeckas yactb. KauecTBeHHBIE peakiuy Ha MOHBI kene3a. [lomydenre nupodopHOro xenesa.
OnbITHL, AEMOHCTPUPYIOIINE MAarHETHU3M.

Tema 11.2. Peakunn coequHeHui xene3a. XuMU4eckas paayra.

Oco0eHHOCTH COCIMHEHHH JKeTle3a U UX PEaKIHi.

[IpakTiueckas gactb. OMBITH O MOTYYEHHUIO PA3HOIBETHBIX COSMHEHNH JKeTe3a.

Xumuueckas pajyra u XamMmudeckuii csetodop.

Pazgen 12. Hemerannel.

Tema 12.1. Cepa u pocdop — THIHYHBIE IPECTABUTEIN HEMETAIIIIOB.


http://ru.wikipedia.org/wiki/Насыщенный_раствор
http://ru.wikipedia.org/wiki/Пересыщенный_раствор
http://ru.wikipedia.org/wiki/Растворимость

Coemunenus S u P. Xumudeckue cBoicTBa coequHeHuit S u P. Amnorpornws.
OKUCITUTETHHO-BOCCTAHOBUTEIIHHBIE CBOWCTBA COSIMHEHMI cephl U Gocdopa.
[IpakTudeckas yacte. deliepBepku Kak  MpPUMEP TUITUYHOUN OKUCITHTEIBHO-

BOCCTAaHOBUTCIBHOM pcaKkuunu.

Tema 12.2. T'amorensl. CxomcTBa U pa3IMdus.
HcTopust OTKPBITHS HEKOTOPBIX TaJOreHOB. ["aioreHsl — onacHble U moJie3Hbie. Uem maxuet mope?

3adem opranusmy noxa?

[IpakTidaeckas 9acts. OMBITH IO TOTYYSHHAIO TAIOTEHOB.

Tema 12.3. OkucIUTENFHO-BOCCTAHOBUTENBHBIE peakly B ObITY U B 1aboparopuu. OBP.
[IpakTudeckas 4acTh. BeiBeieHHE MATEH U MMOMyYeHUE KPACOK. XMMUYCCKUE BYJIKAHBI.

Paznen 13. I'eneTnyeckas CBsI3b HCOPTaHUYCCKUX COCAMHCHUH.

Tema 13.1. MHOTOOOpa3ne HEOPTaHNICCKUX XUMHUECKUX BEIICCTB M PEAKITHA.

Konwua Jluzeranra.

[IpakTudeckas yacte. [IpoBeeHre CIIOKHOM IENMH XUMUUECKUAX PEAKIUH JUIsl TOJTyYeHHUS KOJIEI]

JIuzeranra.

Tema 13.2. Oxcuapl METAIUIOB M HEMETAIIOB.

Heoprannueckuii cuntes. ['eHeTnueckas CBsi3b HEOPraHUYECKUX COCIMHEHUH.

[Ipaktuueckas yactp. [loayueHue u cBOICTBA OKCHIOB.

Paznen 14. MHOrOOOpa3ue opraHMuEcKUX COeTUHEHMI.

Tema 14.1. MHoroo0Opa3ue coeIMHEHUH yriiepoja.

Hedrs, Hedrsublie miénku. Paspymenue mi€¢Hok. [loBepXHOCTHOE HaTsKeHHEe. Bompock! 3arps3HeHus

OKpY’KaroLlel cpeibl.

[IpakxTnueckas yacte. OnpeneneHne rajJoreHonpOu3BOIHbIX.

I'openue caxapa. IIponykTsl nuTanus.

Tema 14.2. Moroiue BeniecTsna.

Mpbuta. CUHTETHYECKHE MOIOLIME BELIECTBA.

[Ipaktuueckas pabora. M3roronenue Mbuia.

Tema 14.3. Kpaxmain u 1J110K03a.

Crpoenue, coctaB, ucrnoib3oanne. LIBeTHrle peakiun. Onpenenenne raroko3sl. Cepedpenne.
[pakTrueckas yactb. KauecTBeHHBIE peaKkIIMK HAa Kpaxmai U TIFOKO3Y.

Tema 14.4. Opranndeckue BeIecTBa B IpUPO/IE.

benkn, JKUPBI, YTIAEBObI, PEPMEHTHI, TOPMOHBI, BATAMUHBI U TIPOJYKTHI X IPEBPAIICHHIHA.
[IpakTudeckas yactb. [IpocTbie ONBITHI ¢ OPraHUYECKHUMHU BEIIECTBAMHU.

Paznen 15. Ananus u ouncTKa.

WNuaukaTops! U3 NpupoaHbIX MaTepruaioB. CrocoObl pa3TUdeHus COJei.

[IpaxTuueckas yacTh. [[puroroBieHne WHANKATOPOB W3 MPUPOIHOTO CHIPHS.
Xpomarorpadust ¥ IKCTpaKIKs. AHAINU3 CMECH COJICH.

Paznen 16. [loaroroBka nccie0BaTenbCKOi pabOThl M y4acTHe B KOH(EPEHIIHH.

Tema 16.1. Be16op TeMbI 1 IOATOTOBKA UCCIIE0BATEIHCKON PAOOTEHI.

000011eHre TPOICHHOTO MaTepraiia. Beioop Temebl. Llenu u 3agauu paboThI, 3Tambl paboThl HaJl HEH.

Oco0eHHOCTH UCIT0NIb30BaHus MIHTEepHET.

[Ipaktnueckas yactb. [lonck u paboTa ¢ TUTEpPaTypoOH 1O TEME.

Tema 16.2. [TocTaHOBKA SKCIIEPUMEHTA.

MecTo 1 poib SKCIIEpUMEHTA B UCCIIEIOBATENBCKOM padoTe. BeiBobI 1o padore.

[IpakTnueckas yacte. [IpoBeneHne 3kciepuMeHTa U aHAIMU3 €T0 PE3yIbTaTOB.

Tema 16.3. Yuactue B KOH(EPEHIIUN.

[loaroroBka mokiana M Mpe3eHTAINN.

[paktudeckas yactb. Yuacrue B koHpepenun «[IONCKy, o6cyxeHre pe3ybTaTtoB KOH(EpEeHIHN

1 BBICTYIUICHUH O0YYatOLIHXCsl.

Paznen 17. UtoroBoe 3ansiTue.
Hrorosas nuarnocruka. [lonBegenue uToros padorsl 3a yueOHblii roa. Boioop

HHAUBUAYAJBbHBIX TE€M J1JIA U3YUCHUA JTE€TOM.

TemaTuueckuii miaH
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Ne Ha3Banue pa3znenos KonnuecTtBo yacos Dopmbl
1 TEM Teopus HpaKTI/IKaI BcerofdTTeCTalluu




1 Brenenue B YcTHEII orpoc
porpamMmy
1.1 CobecenoBanue ¢ YcTHBIH oTpoc
neTbMu. BBogHOE 3aHATHE.
2 [IpeameT xumuu
2.1 ITonsTus: aToMm, XHAMHAYECKHAM
MOJIEKYJIa, 2JIEMEHT TUKTaHT
2.2 ®dusnueckue u Pemenne
XUMIYECKHE SBICHUS TPEHIPOBOYHBIX
yIpasKHEHHI
2.3 UucTsle BelecTBa U Pemenne
cMecHu. Pasnenenue cmeceit TPEHUPOBOYHBIX
yIpasKHEHHI
2.4 3aKOH COXpaHEHUs YcTHBIR Ompoc
Macchl
3 Xumudeckue
CaKI1H
3.1 ITonsiTue o Brimonnenue
XUMIYECKOM MPAKTHIECKUX
B3alMOJICHICTBUU 3agaHui
BEIIECTB
3.2 [TpuHIATIBL Pemenue
rpadraeckoro TPEHUPOBOYHBIX
0TOOpaXKeHHS yIpaskHEeHUH
peakiuit
4 CoBpemeHHOE TectupoBanme
mabGopaTopHoe
00opyIoBaHHUE
5 Pabota c razamu
51 Pa3BuTHe xumun. YcTHbIl onpoc
Omnsbitet [x. [Tpuctim,
K.-B. llleene
5.2 Bonopon, kucnopon Pemenue
1 aMMHAaK MPAKTHIECKUX
3a1laHUN
6 Hcropust xumuun. TectupoBanue
OTarel B U3y4eHUU
ra30B M PaCTBOPOB
7 Pabora c
acTBopamu. Bozna
7.1 IlonsTtus: pactBop 1 YcTHbIl onpoc
ACTBOpEHHE
7.2 Kpucranmnst YcTHbIl onpoc
7.3 [II€noun U KUCHOTHI Pemenue
TPEHUPOBOYHBIX
yIpasKHEHHI
7.4 Comu Pewenne
TPEHUPOBOYHBIX
ypaXkHeHUH
8 XuMHs BOKPYT Hac. YcTHbI onpoc
IIpa3HUYHAS XMMUS
9 Meraisl U UX
COeMHEHHS
9.1 Mertansl 1 ux YcTHbIM onpoc

COeIMHEHUS — CTOMKUE U




aKTUBHbIE, TBEP/IbIE
1 MSTKHE, JParoncHHbIC

9.2 Mertasisl OCHOBHBIX Pemenne
TPy [IPaKTHYECKUX
3aIaHUi
9.3 MeTanisl T000YHEIX Pemenne
TPy [IPaKTHYECKUX
3aJaHMI
10 DIICKTPOXUMHS
10.1 lanpBanmueckue VYcTHBI ompoc
DIIEMEHTEI
10.2 VYcerpoiicTBo YcTHBIR Ompoc
OaTapeiiku
10.3 Koppo3us meramios. Bremonnenue
3amuTa OT KOppPO3un MPaKTHYECKUX
3aJaHHI
11 XKeneszo. CpoiicTBa
bxeresa
11.1 Ocobennoctu Brimonnenue
bKelie3a U COeTUHEHNH TPEHUPOBOYHBIX
bKesesa. yIIpKHEHUIA
MarueTusm
11.2 Peakmun Brimonnenue
COeIMHEHMIT JKelesa. MPaKTUYCCKUX
XyMudeckas 3aJaHII
paayra
12 Hemeramisl
12.1 Cepa u hocdop — Bremonnenne
TUITUYHBIC TPEICTAaBUTEIIN [TPaKTHYECKUX
HEMETAJIJIOB 3aTaHMi
12.2 I"anorensr. TectupoBanue
CXOJICTBO W pa3Inyus
12.3 OKHCIUTEIBHO- Brinonnenue
BOCCTAHOBUTEILHEIE [TPaKTHUECKUX
[peaKivy B 3agaHuii
OBITY U B
maboparopuu
13 I'eHeTHyeckas CBA3b
HEOPraHMYECKUX
COeIUHEHNN
131 Msoroobpa3ue Pemrenue
HEOPraHUYECKUX TPEHUPOBOYHBIX
XUMHYECKAX ypasKHEeHUH
BEILECTB U peaKkuil
13.2 OKcupl METAIOB U Brimonnenne
HEMETAIIOB [TPaKTHUECKUX
3aTaHUI
14 Mmuoroob6pasue
OpPraHUYEeCKUX COETMHEHUN
141 Mmuoroobpasue VYeTHBIi ompoc
COeIMHEHMH yriepoia
14.2 Moromue BeriecTa Brmonnenue
MPaKTHIECKUX

3aaHui




14.3 Kpaxmain u riiokosa 1 1 2 BrinonHenue
MPaKTUIECKUX
3a1aHuN

14.4 Opranuueckue 1 - 1 Pemenne

BEIIECTBA B IPUPOJIC TPEHUPOBOYHBIX
yIpasKHEHHI

15 AHau3 1 OYUCTKA 2 2 4

BEILICCTB
151 WNnauxatopsl. 1 1 2 Brmmonnenue
[Tony4yeHne u U3ydeHUE MPaKTUYECKUX
CBONCTB 3a1aHui
15.2 Crioco0sl 1 1 2 Brinonnenue
0OHapyKeHUsI KATHOHOB H MPaKTUIECKUX
AHUOHOB. 3a1aHul
IIBeTHbIE peakiuu.
AHanIM3 cMecu cosel
16 ITonroroska 2 1 3
MCCIIEA0BATENBCKON
paboTHI 1
ydacTue B
KOH(EPEHIINU
16.1 Br16op Temsr 1 - 1 YcTHBIH ompoc
[OJIrOTOBKA
MCCIIE0BATEIBCKON
paboThI
16.2 [ToctanoBka - 2 1 Bremonnenne
bKcriepuMenTa MPaKTUIECKUX
3a1aHUN
16.3 VYyactue B 1 - 1 CobGecenoBanue
KOH(EPEeHIINU
17 HroroBoe 3ausTHE 1 - 1 TectupoBanue
Hroro 38 30 68

Pa3nen 2. Kommiiekc Oprann3anoHHO-TIeAarOrH4eCKNX yCI0BMii

2.1. ®opMel arTecTauuu

- (GOpMBI OTCIIEKUBaHUS U (PUKCAIIH PE3yJIbTaTOB:

B niporniecce 0OyueHHs 0CymEeCTBISIETCS KOHTPOJIb 38 YPOBHEM 3HAHUM U YMEHUH
o0yJaromuxcs. 3HaHUS U YMEHHS POBEPSIOTCS MOCPEACTBOM BBIMTOIHEHUST 00YYAIOIMMHUCS MPAKTUICCKUX
paboT B XUMHUECKOH JTaOOpaTOpUH, MOJITOTOBKH CAMOCTOSTENILHBIX UCCIIEIOBATEILCKAX PA0OT. YPOBEHD
YCBOEHHS POTrPaMMHOT0 MaTepralia ONpeAessieTCs 10 Pe3ysbTaTaM BBIOTHEHHUS MpakTHdeckux pador. C
KaXXIbIM peOCHKOM OTpabaThIBalOTCS HAaOOJIee CIIOKHBIE SKCIIEPUMEHTHI, 316Ch HE00X0AUMO
BHUMATEIIEHOE, YyTKOE U J0OpOe OTHOIICHHE K KaxIoMy. Beioupaercs nudpepeHnnpoBaHHbIi MOAX0]] K
00y4JaroIemMycs, BCe y1a4u TOOLIPSIOTCSI, BCE HEJIOUEThl TAKTUYIHO U MSATKO UCTIPABIISIOTCS.
KonTtponupyercs ka4ecTBO BBIITOTHEHHUS MPAKTHUYECKUX paboT 10 BCEM pasjieiam.

B Teuyenne yueObHOTO rosia o0ydaromuecs y4acTBYIOT B XHMUYECKUX OJIMMITHAJIAX U KOH(PEPEHIUIX.

dopmamu TOIBEICHHUS UTOTOB PaOOThI MOTYT OBITh: OTKPBITBIC 3aHATHS, TBOPUYESCKAs 3alllHTa,
CaMOOIIEHKa, KOJUIEKTUBHOE 00CYKJICHUE H JIp.

Hrorosas orneHka ocymecTBIseTcs B popMe JEMOHCTPAIUH JTYYIIHX pa0OT Ha 3aHATUSAX KPYKKa
nepe]l OJJTHOKIACCHUKAMH U poAuTeasMu. Jlydmme paboThl 0OTMEYAIOTCS TPaMOTaMH, TUTUIOMaMH,
MoJIapKaMHu.

- (hopMBI IpeABABICHUS U JEMOHCTPAIUH PE3YIHTATOB:

] BXOJHOW KOHTPOJb — IPOBOJUTCS B Ha4alle 00YUYECHHUS, ONIPeIeseT yPOBCHb 3HAHUN peOeHKa
(cobecenoBaHue ¢ 00YJarOIIMMUCS B HaYaJle T0/1a);



| TeKyLIUil KOHTPOJIb — IPOBOAMUTCS HA KAKJOM 3aHATUH: aKLIEHTUPOBAaHHE BHUMAaHUs, IPOCMOTP

pabor;

| IpOMEXYTOYHBIA KOHTPOJb — IPOBOAUTCS M0 OKOHYAHUH W3yYEHHUS OTACIBHBIX TEM:
TUTAKTHYECKHE UTPBI, TECTOBBIE 3aJaHHs, BAKTOPUHBI.

| MTOTOBBIA KOHTPOJIb — MPOBOAUTCS B KOHLIE Y4€OHOT0 Irofia, ONPEAEIsieT YPOBEHb OCBOCHHUS

MIpOTrpaMMBI (3aIUTa UCCIICIOBATEIBCKON paboThI, cobecenoBaHNEe B KOHIIC TOA).

B nporpaMme ucnosb3yeTcs THOKasi peMTHHIroBast CUCTEMa OLIEHKU TOCTH)KEHUH 00YYarOIIXCS 110
OIIpECIICHHBIM KPUTEPUSM:

— BBINOJIHEHHE ONPEAEIEHHOTO KOJUYECTBA NPAKTHUECKUX paboT, KOrAa Kaxaasi IpakTUIecKas
paboTa oLeHHBaETCs ONpeeICHHBIM KOJIMYECTBOM OalJIOB;

- MOJIBEICHIE UTOTOB B KOHIIE KAKI0TO TOIYroausl (STHBaph, Maii);

- CUCTEeMa HarpakJIeHHs 1 TOOIIPEeHHs 00yJatouxcs, Tydmre odydaronuecs, Habpasime
HanOoJbIlIee KOMUYECTBO OANIOB, HATPAXKIAIOTCA TPAMOTaMH U TIPU3aMH;

- OpraHu3anys KOHTPOJISl 3HAHUH MPOUCXOTUT HAa OCHOBE caMopedIeKCHn 00y4aroerocs.

Pednekcns momoraer onpenenuTs CTENEHb JOCTHKEHHSI TOCTaBIEHHOH LIeH, IPUYHHBI UX
JOCTYKEHHS MIIM Ha000POT, JEHCTBEHHOCTh TE€X WM UHBIX CIIOCOOOB M METOMOB, & TAKXKE IIPOBECTU
CaMOOIICHKY.

2.2. OueHO4YHbIE MaTEPHUATIBI

[Ipu onernBaHNY y4eOHBIX JOCTHKEHUH YYaIUXCS IO JOMOIHUTENHFHOM 001Ie00pa3oBaTeIbHOMI
o0Iepa3BUBaIOLICH IPOTrpaMMe «XUMHS B OIBITAX»» UCIIOIB3YIOTCS:

[l JluarHocTHKa yCBOCHHUS MaTepHala, B IPolecce 00y4UeHHUs o 00Ie00pa3oBaTeIIbHOM
o0Iiepa3BUBaOIIei MporpaMMe « XUMHUS B OIIBITAX).

(1 HuanuBumyanbHAs KapTa ydeTa pe3y/ibTaTOB MHTEIICKTYAIbHBIX CIIOCOOHOCTEH.

(1 HuadopManroHHas KapTa yueTa pe3yibTaToB 00Y4alOMIMXCS yYacTUsI B MEPOTIPUATUSIX Pa3HOTO
YPOBHSIL.

OneHouyHbIC MaTepUabl IPOrpaMMbl pa3padOTaHbl ¢ YIETOM TPeOOBaHUN K CTAPTOBOMY YPOBHIO
OCBOCHHS Y4eOHOTO MaTepHara.

OsxusiaemMble pe3ynbTaThl:

0 MOJTydaT IPeICTaBICHHE O CTPOCHUH aTOMa, MOHAX U MOJICKYJaX, O KIIacCU(pHUKAIIN
HEOPraHMYECKUX COCTUHEHHUI Ha KMCIOTHI, OCHOBAHUS U COJIHM, 00 aHAJIN3E M CUHTE3E;

0 nproOPETYT OCHOBHBIEC HABBIKH MTPAKTHYECKOHW PabOTHI B 1Ta0OpaTOpUH, OYAYT BHITIOIHSAT
npocTelIme J1ad0paToOpHBIE ONEpaIny;

0 NPOSIBAT MHTEPEC K COBPEMEHHBIM ITpo0JIeMaM XHMHUH U K UCCIIEJOBATEIBECKON paboTe B 3TOH
Hay4YHOU 00J1aCTH;

0 copMHpPYIOT IIpeICTaBICHHE O KPACOTe XUMHIECKOTO SKCIIEPHMEHTA;

0 Pa30BBIOT YyBCTBO OTBETCTBEHHOCTH MPH BHIMOJHEHHN XUMUYECKOTO SKCIIEPUMEHTA

0 CHCTEMAaTHU3UPYIOT CBOU 3HAHHS B 00JIACTH XUMHH, CO3AayT HEOOX0AUMYI0 0a3y I repexona
K yriIyOJ1€HHOMY W3yYEHHIO OTIEIbHBIX Pa3eliOB XUMUH;

0 OynyT yYMeTb CaMOCTOSITEIBHO TPOBOJIUTH JKCIIEPUMEHTHI H BECTH
HCCIIEeI0BATENILCKYI0 paboTy B J1abopaTopui;

0 OCO3HAIOT EIMHCTBO MaTEPHAIHLHOTO MUPA Ha OCHOBE XUMHYECKOT0 TIOAX0/Ia K CTPOCHUIO
BEILIECTBA;

0 OCBOSIT 9KOJIOTUYECKHE aCHIEKThI BIUSHUS XMMUH Ha TIOBCETHEBHYIO JKU3Hb;

0 nproOpeTyT MOTHBAIUIO Ha JalbHEHIIIee H3yUeHIE ECTECTBEHHBIX HayK;

0 Hay4aTcsi cCaMOCTOSATENFHO paboTaTh CO CIIEIMATBHON XUMHUYECKON JINTEpaTypoid;

0 nproOpETYT HaBBIKK MOATOTOBKH JIOKJIAJI0B U BBICTYTUICHUH Ha KOH(PEPEHLIUSX.

Kpurtepun ypoBHS ocBoeHHSs yueOHOTO MaTepHana:

® - BLICOKHI YPOBEHb — 00yUalomuii OCBOMII PAaKTHUECKH Bech 00bEM 3Hanuit 100-79%,
HPEAYCMOTPEHHBIX IIPOrPaMMOM 38 KOHKPETHBIA MTEPUOL;

® - CpeJIHUI ypOBEHb — Y 00y4aronux 00bEM YCBOCHHBIX 3HaHMM cocTaBisieT 80-50%);

® - HU3KUH ypOBEHB — o0ydaromuiics oBiaaen MmeHee ueM 50% o0béMa 3HAHUH, TPETYCMOTPEHHBIX
MIPOrpaMMOiL.

2.3. YcnoBus peanu3aiii MporpaMMel
MarepuanbHo-TexHHUeCKHe yciaoBus. s addexTuBHON peanuzanuy nporpaMmbl He00X0auMa
MaTepHaJbHO-TeXHUUECKas 0a3a:



1. Vd4eOnsrii kabuner, cooTBeTcTBYIOMNH TpeboBanusaMm: -CanlluH 2.4.4.3172-14 «CanutapHo-
STHIEMHOJIOTHYECKUE TPEOOBAHHS K YCTPOWCTBY, COICPIKAHHUIO U OPTaHU3aIUH PEKIMA PaOOTHI
00pa3oBaTeIbHBIX OpraHn3aliii JONOJHUTENFHOTO 00pa3oBaHus aetei» (Temneparypa 18-21 rpagyc
Lenbcust; BnakHOCTH Bo3ayxa B npeaenax 40-60 %, Mebemnb, COOTBETCTBYIOIIAS! BO3PACTHBIM OCOOCHHOCTSIM
neteit 14-17 ner); JIyia peann3ariy mporpaMMbl

| ObOopynoBaHHe U MaTepHAIIB:
KOMIIBIOTED;
MEINAIpPOEKTOP.
CTaHJAPTHBIA HAOOP XUMHUYECKUX PEAKTHUBOB (KHUCIOTHI, IIETOYH, OKCHIBL, COJIH);
HU3MepUTENbHBIE TPUOOPEI;
cTekIsiHHAs U hapdopoBas mocyna;
METAJTMYECKHE TaTHBHL;
HarpeBaTelbHbIe PUOOPHI;
BECBI;
MHUKPOCKOTI.

B kauecTBe MUAaKTHYECKUX MaTEPHUAIOB UCTIONB3YIOTCS HATTISAHBIE TIOCOOUS: TabnuIa
PacCTBOPUMOCTH | Niepuoandeckas Tadnuua J[. 1. Menneneesa; KOJUICKIIMH MOJE3HBIX HCKOMAEMBIX, ITOYB,
He(TH, MKaxa TBEPIOCTH U T.I1.

B kauecTBe MeTOIMYECKUX MAaTEPHAIIOB IPUMEHSIOTCS pa3IMdHbIe MyOIUKAIINN IO XUMHH (CM.
CHcoK TuTepaTyphbl), METOJMYECKUX Pa3pad0TOK U MJIaHOB KOHCIIEKTOB 3aHSTHIA; METOJANYECKUX yKa3aHU’
1 PEKOMEHAAUNN K IPAKTUYECKUM 3aHATUAM.

NudopmarmonHoe odecrieueHne: METOAMYECKHE pa3paboTKH MO BCEM TeMaM, CIIEHApUX TIPOBEACHUS
MCpOHpHﬂTHﬁ, HHTCPHCT-UCTOUYHUKHU, CXEMbI, OITIPOCHBIC U TEXHOJIOTUYCCKUEC KaPThI.

Kanpooe obecneuenne. JJonogHUTENBHYIO 00111€00pa30BaTebHYI0 00IEPa3BUBAIOLIYIO IPOTPAMMY
«3aHNMaTeTbHAS] XUMISD) PEATH3YeT YIUTEIh XUMHUH.

2.4. MeTtonuyeckrue MaTepualbl

Mertoarka 00y4eHUs IIpearnonaraeT JoCTYITHOCTh N3araeMoil WHQOpMaIiH IJisl BO3pacTta
00yYaroIuXcsl, YTO JOCTUTAETCs 32 CUET HATIISAHOCTH M HEPA3PHIBHON CBSI3H C MPAKTHYECKHUMHU
3aHATHAMU. DOPMBI 3aHATHH OMIPEIEISIFOTCS HAIPABICHHOCTSIME ITPOTPAaMMBI U €€ 0COOCHHOCTSIMH.
[IporpamMMa BKIIIOYAET KaK TEOPETHYECKHUE M TPAKTUICCKUE 3aHATHUS B yUeOHBIX KaOMHETaX, Tak U
3KCKYpPCHUOHHBIE BBIXO/Ibl HA TEPPUTOPHIO YUPEKIEHUS U CBOEH MECTHOCTH.

®opmbl oprannzanuu yueOHoro 3aastus. [logada TeopeTndeckoro MaTeprana OCyIIecTBISIETCS B
(hopMe poBeIeHNs TPAAUIIMOHHBIX 1 KOMOWHUPOBAHHBIX 3aHATHH, JIEKIIUH C OTHOBPEMEHHBIM MTOKa30M
WITIOCTpAINUi, BUICOMAaTEpHANIOB, IPE3EHTAIINI, JEMOHCTPAIIMOHHBIX ONBITOB. [lo1a4a mpakTHIeCKoro
MaTepuraia OCylecTBIsieTcs B (hopMe MHANBUYaTHHO-TPYIIOBBIX CAMOCTOSTENIHHBIX Pa0OT, MPAKTHIECKUX
3aHATUH.

21.]151 OOCTHMKCHHS LECJIN U 3aia4 IIPOrpaMMBI IPEAYCMaTPUBAIOTCSA COBPEMCHHBIC IMEJArOruiucCKuc u
WHPOPMAITMOHHBIE TEXHOJIOTHH:

N T Y Y A

. UTPOBBIE TEXHOJIOTUHY;
. MPOEKTHASI TEXHOJIOTHS,

. TEXHOJIOTHSI POOIEMHOT0 O0Y4eHUS;

. 310pOBbecOeperaIe TeEXHOJIOT1Y;

. HUKT-Trexnonoruu;

. TEXHOJIOTHSI Pa3BUTHSI KPUTHYECKOTO MBIIUICHUS,
. TEXHOJIOTHsSI Pa3BUBAIOLIETO O0YUCHUS;

. IPYIIOBbIE TEXHOJIOTUY;

. TEXHOJIOTHH YPOBHEBOU U EepeHITHAIIH.

B nepuon 00yueHus 1uis nmpoBeeHns 00pa30BaTebHON AATEIbHOCTH UCIIOIb3YIOTCS
CIIEIYOLINE METO/BL:
| 0OBSACHUTENHHO-UILTIOCTPATHBHBIN (00s3aTelbHASI TEOPETHIECKas 4acTh, paboTa ¢
HUIUTIOCTPATUBHBIMU MaT€praiaMi, COCTaABJICHNUE MPAKTUYCCKUX SaﬂaHHﬁ);
1 nmpobneMHBIH (mpobnieMHOE U3JI0KEHNE MaTepHala pHU U3yYEHUH BOIPOCOB SKOJIOTHH,
HAYYHOM 3THKHM, IPH aHAJIN3€ MIEPCIIEKTUBHBIX HANPaBICHUN pa3BUTHsI HAYKH);
| mpakTtudeckuil (00s3aTeNbHBIC MPAKTUIECKUE PAOOTHI HA KaXKIOM 3aHSTHN);
| NeATeTLHOCTHRIN (BBEACHUEC WHIMBUIYATbHBIX 3aIaHUN " CaMOCTOATEILHOM paboTHI C
JUTEPaTypoH, yuacTre 00y4aronmxcs B KOH(YEPEHIMIX U IKCKYPCHSX).
MeTtouueckue U JUJaKTHUECKUE MaTepUalbl:



- METOMYECKHE Pa3pabOTKH MO TEMaM;

- HaJIM4YMe HarJIsIHOTO MaTepuaa;

- HAJIMYKE IEMOHCTPAIIMOHHOTO MaTepHaa;
- BUACO(HIBMEI,

- pa3gaTOYHBIA MaTepUa,

- "H(OPMAITOHHBIE KAPTOUKH.

- IMJAKTHYECKHE KapTOYKH;

CIIMCOK JIUTEPATYPEI
JlutepaTypa mist 00yqarommxcs

Byxapun 0. B. Xumus xuBoit npupoast. — M.: Pocmen, 2012. — 57 c.

3ommep K. Akkymynsarop 3HaHUi o xumun. — M.: Mup, 2010. — 293 c.

Kaura mus arenns mo mHeopranndeckoit xumun / Coct. B. A. Kpunman. 2-e u3a. — M.: IIpocsemnienue,
1984. - 301 c.

Konapes b. H. JIro6o3narenpabM 0 xumuu. — M.: Xumus, 2000. — 219 c. Jleencon U. A.
3aanmarensHas xuMusa. — M.: Pocmen, 2000. — 101 c.

Jleiicthep JI., Byiiram I[1. Xumus B kpumunanuctuke. — M.: Mup, 1990. — 300 ¢. Onbrus O.
M. OnbiTh 63 B3pbIBOB. 3-¢ u31. — M.: Xumus, 2013. — 138 c.

[Turyuyuna I'. B. [ToBTOpsieM XUMUIO Ha IPUMEPAX U3 MOBCEAHEBHOM )u3HU. — M.: Apkth, 2000. —
133 c.

Crenun b. /1., Anux6eposa JI. FO. 3anumartenbHbie 3a1aHus U 3P GEKTHBIC OIBITH 10 XUMUHU. — M.
Hpoda, 2003. — 351 c.

XuMmus (SHIUKIIONEAMYECKUH CIIOBaph MKoIbHUKA). — M.: Onma mpece, 2000. — 559 c.

JIutepatypa nns nenarora

AxmetoB H. C. O0mias 1 Heopranudeckas xumusi. — M.: Beic. mkoma, 1987. — 630 c. bepaonocos C.
C., MengeneeBa E. A. Xumus. Hogeiimuii cripaBounuk. — M.: Maxaos,

2006. — 367 c.

Bpaynr Jlemeii I'. }O. Xumus B nientpe Hayk. B 2-x 4. — M.: Mup, 1983. — 520 c.

Byces A. U., Edumos U. I1. Onpenenenusi, MOHATHS U TEPMHUHBI B XUMHH. 2-€ U371, — M.:
[Ipoceemienue, 2014. — 224 c.

JleonroBuu A. B. K mpobGiieme uccnenoBanuii B Hayke u B oOpa3oBannu // PazButue
HCCIIeIOBATEIBCKOM JACSITeIbHOCTH yuanmxcs: Meroauueckuii coopuuk. — M.: HapoaHoe o0pa3oBanue,
2001. - C. 33-37.

JleontoBuu A. B. YueGHO-HccneqoBaTeNbCKast AESITENbHOCTD IIKOJBHUKOB KaK MOJETb
nejaroruieckoi Texuosoruu / Hapoanoe oopazosanue. — 1999. — Ne 10. — C. 152-158.

Opranukym aiist cryneHtoB / [ep. ¢ Hem. — M.: Mup, 2009. — 208 c.

[lepuarkun C. H., 3aiiues A. A., lopodees M. B. Xumunueckue onumnuans B Mockse. — M.
MUIIKPO, 2012. - 326 c.

[NomynsipHast OMOIMOTEKa XUMUYECKUX DIIEMEHTOB. B 2 kH. 2-e m31. — M.: Hayka, 2008. — Ku. 1. — 566
c;Ku.2.—-572c.

Pamcnen O. H. Hauana coBpemennoit xumuu. — JI.: Xumus, 2005. — 784 c.

Jlutepatypa nns poauTenei

Bbepaonocos C. C., Menneneesa E. A. Xumus. Hoseimuit cipaBounuk. — M.: Maxaown, 2006. — 367 c.
Bpaynr Jlemeii I'. 0. Xumus B nieatpe Hayk. B 2-x 4. — M.: Mup, 1983. — 520 c. [luryunna I'.
B. IloBTOpsieM XMMHIO Ha IPUMEPAX U3 TTOBCEAHEBHOM KU3HU. — M.:
Apxkth, 2000. — 133 c.
Cremun b. [I., Anmuk6eposa JI. FO. 3aaumarensabie 3a1anus 1 3P QGEKTHBIE OMBITH IO XUMUU. — M.
Hpoda, 2003. — 351 c.
Xumus (FHIMKIONEIUYECKUH CIoBaph MWKOIbHUKA). — M.: Onma nipecc, 2000. — 559 c.






