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HOACHUTEJBHASA 3AIIMCKA
PaGouas mnporpamma JOMOJHUTENBHOTO o0Opa3oBaHus «OCHOBBI XHUMHUYECKOTO
ananu3a» aig 10-11 kiacca paspaborana Ha OCHOBAaHMM HOPMATUBHBIX JOKYMEHTOB U
UH(OPMAIITMOHHO-METOIMYECKUX MAaTEPUAIIOB:

* 3akoHa P® «O06 o6pazoBanuu B PO» (o1 29.12 2012 r. Ne 273-D3);

e @enepalIbHOIO TOCYAAPCTBEHHOTO O0OOpPa30BaTENBHOIO CTAaHAAPTA CPEAHETO
oO1ero o0pazoBaHusl, YTBEPKAEHHOTO MTpUKa3oM MUHUCTEPCTBA 0Opa30BaHUS
u Hayku Poccutickoit @eneparuu ot 17 masg 2012 1. Ne 413;

* IIlucbma MwunoOpnayku Poccum ot 28.10.2015 r. Ne08-1786 «O pabounx
nporpaMMax y4eOHBIX IPEIMETOBY;

* IlocranoBnenuss dexepanbHON CiIyXObl MO HaA30py B cepe 3aluTH MpaB
norpeburenel um Onaronmosyuusi 4denoBeka M [JTaBHOTO rocyaapCTBEHHOTO
canutapHoro Bpada Poccuiickori ®@enepamuu ot 29.12.2010 roma Ne 189 «O6
yrBepxkaeHnnn CanlluH 2.4.2.2821-10 «CaHATapHO-3IIMAEMHOIOTHYECKUE
TpeOOBaHUS K YCJIOBUSIM U OpraHu3aluu oOydeHUsl B 0O0Ie00pa30BaTEIbHBIX
yupexaeHusx» (¢ uaMeHeHusiMu ot 24 Hos0pst 2015 roga);

e @enepabHOTO NEpeyHs YUYEOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIIb30BAHUIO MPU
peaiu3allid UMEIOUIMX TOCYJapCTBEHHYIO aKKpEAMTaLUI0 00pa30oBaTeNIbHBIX
porpaMM HadaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeAHero OoOUIero
obOpazoBanust 2024-2025 yueOHOTr0 10/12a;

* OOIICOOTOY TO «ScHOMOAIHCKHUM KOMILIECKCY;

e IlonmoxeHus o mopsiake pa3pabOTKU W YTBEPXKACHUA pabodux Mporpamm
y4eOHBIX, 3JIEKTUBHBIX MPEIMETOB U KypCOB BHEYpOUHOU aesrenbHocTH ['OY
TO «SICHOTIONSIHCKHUI KOMIIICKC;

*  VYyeb6noro mnana ['OY TO «cHononsiHckuii komruiekey Ha 2024-2025 yyeOHbIi
TOI.

[TporpamMmMa nomnonHUTENBHOTO 00pazoBaHusi «OCHOBBI XMMHUYECKOTO aHaJIN3ay,

OpPUEHTHUPOBAHHOIO HA YYaIlIUXCA, MPOSIBISIIOUIUX HHTEPEC K U3YUEHUIO XUMUHU.
JlanHbIil Kypc paccunTtan Ha 72 yaca s 10 knacca (2 yac B Heien0) U 72 4acoB
st 11 knacca (2 yaca B HeJleNt0) U HaNpaBJieH Ha (OPMHUPOBAHUE HABBIKOB PEIICHUS
3aJaHU Pa3JIMYHOTO YPOBHS CJOXHOCTH, [Ji1 MNOATOTOBKH K Bceepoccuiickoit
OJIMMITMAJIE MO XUMHH M OJIMMIIMAJ Pa3JIMYHOTO YPOBHS, BXOIAIIMX B IEPEYEHb
MunoOpnayku Poccumn. 3agaHus B JaHHOM Kypce CrpYIIUPOBAaHbI IO THUIIAM.
[Ipeanonaraemple 3aaHUsl OXBAaTBIBAIOT BCE OCHOBHBIE PA3ENbl, KOTOPBIE
MPEeAYCMOTPEHbl MPOrpaMMON Kypca JUisl MOATOTOBKMA K OJIMMIIMAJE MO XUMHUU. B
KOKIOM  pasliefie MNPUBOAATCS HEOOXOJUMBIE TEOPETUYECKHE CBEJICHUS U
paccMaTpUBAIOTCS  pa3jiMyHble CIOCOOBI 3ajay: CrIocoObl C  HMCHOJb30BaHUEM



¢u3NYeCKUX BEJIWYHH, CHOCOOBI COCTaBICHHUS MPOMOPIHMA U anredpandecKkux
YpPaBHEHUH U Ap.
[lenmn wn3ydyeHus mpeaMera B MPOrpaMMeE OTPakalOT COBPEMEHHBIE IMPUOPUTETHI B
CUCTEME OCHOBHOTO CpeHEro 00pa30BaHMs: HAMPABIEHHOCTh 00yUYEHHUs Ha Pa3BUTHE
U CaMOpa3BUTHUE JIMUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U O0IEH KyIbTYpPHI.

Ilenu usyuenusn kypca «Ocnogvl xumuueckozo aunanuza» B 10-11 knaccax Ha
COCTOSAT B CIEAYIOIIEM:
- (opmupoBaHHE  HHTEUVIEKTyaJIbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHIO pELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;
- (GOpMHpOBAaHHUE CHUCTEMbl XMMHYECKHUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpPA, KAK OCHOBBI JIJIs1 IOHUMAHUS XUMUYECKON CTOPOHBI SIBJICHUM
OKPYAIOILEr0 MUPa; OCBOCHUE SI3bIKA HAYKH;
- IPUOOILEHNE YYAIIUXCA K CAMOCTOATENIbHON TO3HABATENILHON U UCCIIEI0BATENbCKON
JEeSATENbHOCTH, K HAYYHBIM METOIaM IMO3HAHUS, ((OPMUPOBAHUE MOTHUBAIIMHU U Pa3BUTUE
CIIOCOOHOCTEN K M3YUYEHHIO XUMHH;
- ¢opmupoBaHue oOuIel PYHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU I'paMOTHOCTH, B
TOM YHCJIE YMEHUI OOBSICHITH U OLICHUBATh SIBICHUS OKPYXKAIOLIET0 MUPA, UCIOIb3YsI
3HAHUS U OIIBIT, MOJYYEHHBIE IPU U3YyYECHUH XUMUH, IPUMEHATh UX NPU PEILCHUU
po0JieM B TOBCEHEBHOM )KU3HU U TPYIOBOM AESTEIbHOCTH;
- pa3BUTHE y 00YYaIOIIMXCS MHTEpeca K M3YUEHUIO XUMUU U chepaM INesTeNbHOCTH,
CBA3aHHBIM C XHMHEH, MOTHBALUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILIEIO
MpOoQUIIst U HANPABIEHHOCTH JajbHENUIIEro 00yYeHUS;
- OCO3HAHUE IIEHHOCTH XMMHUYECKUX 3HAHUU B )KM3HU YEJIOBEKA; MOBBILIEHUE YPOBHS
JKOJIOTUYECKOM KYJIBTYPbI, HEHIPUSATHE ICUCTBUM, IMPUHOCIIIUX BpPEH OKPYKAIOLIEH
Cpelie ¥ 310POBBIO JIFOJIEH;
- mpuoOpereHue OOYy4alOUMMUCS OIbITa CaMOIMO3HAHHUSA, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIIM ), HEOOXOAUMBIX JJIS PA3JIMYHBIX BUJOB JIESITEIIBHOCTH.

NJAHUPYEMBIE PE3YJIBTATbBI
N3yueHne Kypca HaMpaBlICHO Ha JOCTHXKEHHUE OOYYarOUIUMUCS JIMYHOCTHBIX,
METaINpeAMETHBIX M TPEIAMETHBIX PE3YJIBTaTOB OCBOCHHS COACpPKAHUA y4eOHOTO
npeamera.
NPEJIMETHBIE PE3YJIBTATHI
Yuammuecs 10/J2KHbI 3HATh/IIOHUMATh:
— IIOJIOKEHUE METAJUIOB M HEMETAJUIOB B Iiepuoanyeckou cucreme . . Menneneena;



— obmme ¢pu3nYecKue U XUMUYECKHUE CBOMCTBA METAJVIOB U OCHOBHBIE CIOCOOBI MX
MOJIyYE€HUS; OCHOBHBIE CBOKCTBA U MPUMEHEHHUS BAKHEUIIUX COCTMHEHHUI IIEIOYHBIX
U 1IeJIOYHO3EMENIbHBIX METAIIIOB, AITIOMUHUS;

— o0mme Qu3nyeckue U XMMUYECKHE CBOMCTBA HEMETAJJIOB OCHOBHBIE CBOICTBA U
NpUMEHEHUE BaKHEHIINX COSTMHEHU HEMETAIIJIOB

— KaueCTBEHHBIC PEAKIIMK HAa BaXKHEHIIIME KATHOHBI M AHUOHBI;

— MOPUYUHBI MHOTOOOpa3usi YrJIepOAHBIX COCIUHEHHH (M30MEpHI0); BUJbBI CBSI3EH
(opauvHapHyIO, [BOWHYIO, TpPOWHYI0); BaXHEHIIMe (YHKIMOHAIBHBIE TPYIIbI
OpraHMYEeCKUX BEIIECTB, HOMEHKJIATYpPy OCHOBHBIX IIPEACTABUTENICH TIpynM
OpraHUYECKUX BEIIECTB;

— CTpOEHHME, CBOMCTBA M MPAKTUYECKOE 3HAYECHUE METaHa, HTWICHA, alleTUJICHA,
OJIHOATOMHBIX 1 MHOTOAaTOMHBIX CIIUPTOB, YKCYCHOTO aJIbJIETU/A U YKCYCHOM KUCIIOTHI;
— CTpOEHHE, CBOMCTBA M TMPAKTUYECKOE 3HAYCHHE CJIOXKHBIX 3(UPOB, >KHUPOB,
AMUHOKHUCIIOT, OEJIKOB U YIJIEBOJIOB; PEAKUUHU 3TepU(UKALUU, MOIUMEPHU3ALUU H
MOJIMKOH/ICHCALIMH.

Yuamuecsi 101KHbI YMeTh/BJIaeTh

— J1aBaThb ONpENENCHUS M NPUMEHATh CIEAYIOIIME MOHSTHUS: CIUIaBbl, KOPPO3US
METaJJIOB, IEPEXOIHBIE 3JIEMEHTHI, aM(POTEPHOCTH;

— XapaKTEpHU30BaTh CBOMCTBA KJIACCOB XUMHUYECKHUX 3JIEMEHTOB, IPYII XUMUYECKUX
AJIEMEHTOB (ILEJIOYHBIX U IIEIOYHO3EMENbHBIX METAJUIOB, TAJIOTEHOB) U Ba)XKHEUILINX
XUMUUYECKUX DJIEMEHTOB (QJIFOMUHUS, JKeje3a, cepbl, azora, (ocdopa, yriepona,
KPEMHHSI) B CBETE U3yUECHHBIX TEOPHIl;

— pacno3HaBaTh BaXKHEWIINE KATUOHBI M aHUOHBI;

— Ppa3bACHATh Ha MpUMEpax NPUYMHBI MHOTrO0Opa3usi OPraHMYECKHX BEUIECTB,
MaTepUalbHOE E€IUHCTBO M B3aMMOCBS3b OPraHWYECKHX BEIIECTB, IPUYMHHO-
CIIEICTBEHHYIO 3aBHCUMOCTb MEXJIy COCTaBOM, CTPOEHUEM, CBOHCTBAMH H
IIPAaKTUYECKUM HCIOJIb30BAHUEM BEILIECTB;

— COCTaBJISITh YpPAaBHEHUS XHMHUYECKUX pPEakUuid, MNOATBEPKIAIOMINX CBOICTBA
M3YYEHHBIX OPTaHUYECKUX BEIIECTB, UX TEHETUUYECKYIO CBS3b;

— pacno3HaBaTh BaXKHEHILIME OPraHWYECKHUE BEILIECTBA.

— 00palaThCs ¢ XMMUYECKON MOCyA0M 1 1a00paTOpHBIM 000PYI0BAHUEM;

— pacrno3HaBaTh OIBITHBIM ITyTEM: KHUCJIOPOJ, BOJIOPOJ, YIJEKHCIbIA ra3, aMMHUAakK;
PacTBOPHI KUCIIOT U MIEI0YEH, XJIOPUI-, CyIb(ar-, KapOOHAT-UOHBL;

— penaTh pacyeTHBIE 3a/1a4d C UCIOJb30BAaHUEM U3YUEHHBIX OHITHIA.



METANIPEAMETHBIE PE3YJIBTATDBI

Pezynamuenvie YY/I:

CamocrosiTenbHO OOHapyX uBaTh W (GOPMYIHpPOBATH MpPOOJieMy B KIACCHOM H
UHANBUIYaTbHON Y4eOHOU IEeATeTbHOCTH.

BoiaBurate Bepcuu pelieHus npooiieMbl, 0CO3HABaTh KOHEUHBIN pe3yibTaT, BBIOUpaTh
U3 MPEJIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSATEIBLHO CPEJCTBA JOCTUXKEHUS LIETH.
PaboTtas mo mnpemiokeHHOMY M (WMJIM) CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY,
HCIIOJIB30BaTh Hapsily C OCHOBHBIMHU CPEICTBAMH WU JIOMOJHUTEIbHBIC: CIIPABOYHAS
JUTEpATypa, KOMIBIOTED.

PabGoTaTh MO CaMOCTOSITENBHO COCTABIICHHOMY IUIaHY, CBEPSISICh C HUM U IIEJIbIO
NESATENBbHOCTH, WCHPABIAS OIIMOKH, HCIOJIBb3Ys] CaMOCTOSITENIbHO TMOJ00paHHbIe
CpEICTBA.

CamMoCTOSTENBHO OCO3HABATh NMPUYMHBI CBOETO YCIIEXa WJIM HEyclexa U HaxOAUTh
CIOCOOBI BBIXO/Ia U3 CUTYallUH HEyCcIeXa.

YMeTh OLEHMBATH CTENEHb YCIEIIHOCTH CBOEH WMHAMBUIYATbHONM 00pa3oBaTEIbHON
NEeSATENbHOCTH.

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Kaue€CTBAM M uYepTaM XapakTepa («KakoB si»),
OTIpEJIENATh HAMpPAaBICHUS CBOETO Pa3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE IS
ATOTO HAJI0 CAENATHY).

Ho3nasamenwvnvie YY/I.

AHanmM3upoBaTh, CPaBHUBATDH, KIIACCUPUIIMPOBATH U 0000IIATh H3yUYECHHbBIE TTOHITHS.
CTpouTh JIOTMYHOE PACCYXICHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYHUHHO-
CIIEICTBEHHBIX CBS3EH.

[IpencrapisTe HHOOPMALIMIO B BUIE KOHCIIEKTOB, TAOJIHI], CXEM, TPa(UKOB.
[IpeoOpazoBbiBaTh HHPOPMAITKIO M3 OJHOTO BUAA B APYTOd U BEIOUPATH YIOOHYIO IS
ce0s1 popmMy duUKcaIuu U MpeacTaBIeHUs HHOOpMAIUH.

CamoMy co31aBaTh UCTOYHUKY MH(DOPMAITMK PA3HOTO TUTIA U JUISI pa3HBIX ayJIUTOPH,
cobJiroaaTh paBuiia MHPOPMAITMOHHON 6€30MaCHOCTH.

YMeTh UCIOIB30BaTh KOMIBIOTEPHBIE W KOMMYHHUKAIMOHHBIE TEXHOJOTHUU Kak
MHCTPYMEHT /I JOCTHKEHHUS CBOMX LieJiel. YMeTh BbIOMpaTh aJleKBaTHBIE 3ajaye
MPOrpaMMHO-aNIMapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxkamuenwvie YY/I:

OTtcTauBas CBOIO TOUYKY 3pEHUSI, IPUBOIUTH aPTYMEHTHI, MOATBEPK1ast X (haKTamu.

B nuckyccun ymeTh BBIABUHYTH KOHTPAPTYMEHTHI, TIepepa3supoBaTh CBOIO MBICTb.
YYUThCS KPUTUYHO, OTHOCUTHCSI K CBOEMY MHEHHIO, YMETh IIPU3HABATH ONTUOOYHOCTh
CBOEI0 MHEHUS (€CJIH OHO TAKOBO) U KOPPEKTUPOBATH €TO.



YMeTh B3MISSHYTh Ha CUTYallUI0 C MHOM MO3ULHAHA U JJOTOBAPUBATHCS C JIFOJbMHU HUHBIX
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JIMYHOCTHBIE PE3YJIBTATHI

— HCHO0Jb30BaThb MNPHOOpeTeHHbIe 3HAHMA W YMEHUSI B IPAKTHYECKOM
NAeATEeJbHOCTH U NOBCEHEBHOM KU3HH IS

— 0e30macHoOro oOpamnieHus ¢ BEUeCTBaMU U MaTepUaIaMH;

— HKOJIOTMYECKU TPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH cpeie;

— OLIGHKH BIUSHUS XUMHYECKOTO 3arps3HEHHUS OKPYXKAIOUIEH cpelnbl Ha OpTraHu3M
4eJI0BEKa;

— KpUTUYECKON OLIEHKH MH(OpMAIMH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

— IMPUTOTOBJICHUS PACTBOPOB 33JJaHHON KOHIICHTPALUH.

IMaTpuoTH4YecKoro BOCHUTAHUS:

MPOSIBIICHUE [IEHHOCTHOTO OTHOIIEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HAYYHOMY H
MCTOPUYECKOMY HACJIEINIO; MOHNMAHNE 3HAYCHHS] XUMHUUECKON HAYKH U TEXHOJIOTHH B
’KU3HU COBPEMEHHOTO 0OIIECTBA, B Pa3BUTUH SKOHOMUKH Poccuu v cBOero pernoxa;
I'paxaaHCKOro BOCIIMTAHMS:

[PEJICTABICHUE O COLMAIbHBIX HOpPMax U IMpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, IPOSIBJICHNE KOMMYHUKATUBHOM KYJIbTYPBI B pa3HOOOPa3HOW COBMECTHOM
AESITEIbHOCTH; CTPEMJICHHE K B3aMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B MpoIecce
y4eOHOI M BHEY4YEOHOW AESITENbHOCTH; TOTOBHOCTH OIICHHBATH CBOE MOBEACHUE H
MOCTYNIKMA CBOMX TOBAPUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HaHUA MOCJIEACTBUI MTOCTYIIKOB;

@®opMHUpPOBAHUSI IEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE TMPEACTAaBICHUS O BEIIECTBE M XMMHMYECKON peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U HEOOXOAUMBIC IS
NOHMMAHUS CYIIHOCTH HAyYHOW KapTHHBI MMpA; OCO3HAHUE LEHHOCTH HAy4YHOTO
MO3HAHUS U1l PA3BUTHS KaXXAOTO YENIOBEKa M MPOU3BOIUTENBHBIX CHJI OOIIECTBA B
IEJIOM, POJIM 1 MECTa HayKH B CHCTEME HayUYHBIX MPEACTABICHUI O 3aKOHOMEPHOCTSIX
pa3BUTHSI TIPUPOIBI, B3aUMOCBS3AX YEIOBEKa C MPHUPOTHOM M TEXHOJIOTHUYECKOMH
Cpeloif; To3HaBaTeJIbHAs MOTHBAIMS M HHTEpPEC K OOY4YeHHIO, TOTOBHOCTh U
CHOCOOHOCTh K CaMOpa3BUTHIO M CamMO00pa30BaHUIO, K HCCIIEI0BATEIbCKON
AESITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAampaBJIEHUS WU YPOBHS JalIbHEHIIIETO
oOy4eHuUs;

BocnuTaHus KyJbTypbl 310pPOBbS:

OCO3HaHWE I[EHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBEIO,
YCTaHOBKA Ha 3JI0POBBI 00pa3 KU3HU; OCO3HAHKE TIOCTIEACTBUNA 1 HEMPUATHE BPEIHBIX



npuBbIYEK (YMOTpEeOJIeHHs] aJKOroJisi, HApPKOTHUKOB, KYypEeHHs), HEOOXOAUMOCTH
coOMIoIeHNs MpaBuil 0€30MacHOCTH MpU OOpaIleHnH ¢ XUMUYECKUMU BEIIECTBAMU B
y4EOHBIX U dKU3HEHHBIX CUTYyaIUsX;

TpyaoBoro BOCIMTAHUA:

dbopMHupoBaHHE IICHHOCTHOTO OTHOWIEHHWS K TPYIOBOW JIEATENBHOCTH  Kak
€CTECTBEHHON MOTPEOHOCTH YeNOBEKa M K HCCIEAOBATEIbCKON NEATETbHOCTH Kak
BBICOKO BOCTPeOOBaHHOW B COBPEMEHHOM OOIIECTBE;, pa3BUTHE HHTEpeca K
npodeccusiM, CBI3aHHBIM C XUMHEH, B TOM 4Hucie K MpodeccusiM HaydHOH cdepsl,
0CO3HaHME BO3MOXKHOCTH caMopeasin3allui B 3Toi cdepe;

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

OCO3HaHUE HEOOXOJMMOCTH OTHOIICHUS K IPUPOJIE KaK UCTOUYHHUKY XKU3HU Ha 3emile,
OCHOBE €€ CyIEeCTBOBAaHHUS; IOBBILICHUE YPOBHSA HKOJOTUYECKOM KYJIBTYpHI:
NpUOOpPETEHUE OMbITa TUIAHUPOBAHUSA TOCTYNIKOB M OLEHKH WX BO3MOYKHBIX
MOCIEACTBUA I OKpPY)KAIOIIeW Cpeapl; OCO3HAaHWE TI00adbHOTO XapakTepa
HKOJIOTMYECKUX TPOOJIeM M MyTed MX DPEIIEeHUs; CIIOCOOHOCTh MPUMEHSTH 3HAHWUS,
MoJydyaeMble TIPU W3YYCHUU XUMUH, JIJISl PEIICHUs 3a]1ad, CBSI3aHHBIX C OKPYXKAroIIeH
Cpeloif; aKTMBHOE HENpUATHE ACHCTBUM, MPUHOCAIIMX Bpel OKpYyXaroulel cpene;
OCO3HaHUE CBOEH poJIM Kak Ipa)<IaHWHA U MOTPEOUTENS B YCIOBUSAX B3aWMOCBSI3U
OPUPOJIHOM, TEXHOJOTMYECKOW M COLMAIbHOM Cpell; TOTOBHOCTh K Y4YacTUIO B
MPAKTUYECKOHN JEATEIbHOCTH IKOJIOTUIECKON HAMTPABICHHOCTH.

COAEPKAHUE KYPCA
10 KITACC

BBenenue (2 yaca)
[Ipapuwna Th mnpu pabore ¢ XUMHUYECKUMH BEIIECTBAMH U JIaDOpPaTOPHBIM
000pyI0BaHUEM.
Oo0mas xapakrepucTuka Beulects (18 yacos)

BemectBa u ux (¢u3MUECKHE CBOMCTBA (arperarHoe COCTOSHHME, LBET, 3amax,
pacTBOpUMOCTh U Jp.). Du3nueckue U XUMUYECKUE sABJICHUS. UMCThIE BelleCTBA U
CMecH B Ipupoje. TUIbl XUMUYECKUX PEAKLM (COEIMHEHNE, Pa3JIOKEHUE, 3aMEILICHUE
u oOmeHa). XWUMHUYECKHE CBS3U (MOHHAs, KOBAJICHTHAs CBS3b, METAJUIMYECKas,
BOJIOpOJIHAst). TUIBI KpUCTAIUIMUECKUX pelieTok. Boga — pactBoputens. PacTBOpHI.
CkopocTh XMMHUYECKUX peakuui. Xumuueckoe paBHoBecue. [Ipunnun Jle-Illarense.
OKHUCIUTENBPHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHu OKucieHus. BaxuHelmme



OKHCIIUTEIM W BOCCTAHOBUTENU. MeToapl 3nekTpoHHOro Oananca. CylnHOCTb
ANIEKTpoNUTHYeCKOW nuccormanud CunbHble W ciaOble AIEeKTpoNauThl. Peaxiuu
MOHHOTO oOMeHa. ['maponus coneli B npupoae. ['Maponan3 no KaTMOHY, aHUOHY U 10
KaTHOHY, aHHOHY. DJIEKTPOJIN3 PACTBOPOB HEOPTraHNYECKUX BELIECTB.

Knaccol Heoprannmyeckux BemecTs (16 yacon)
Oxcunpl, uX Kiaccupukamus U XUMHYECKHe cBoHcTBA. OCHOBaHHS. XUMHUYECKUE
CBOMCTBA OCHOBAHWUW B CBETE€ JJEKTPOJUTHYECKON auccormanvu. KucimoTsl.
XUMUYECKUE CBOMCTBA KHUCIOT B CBETE JJICKTPOJUTHUECKON auccorumanuu. Couu.
XUMHUYECKUE CBOMCTBA COJICH B CBETE AJIEKTPOJIUTHIYCCKOU TUCCOIUALIUY.
Hemetasuibl (16 9acoB)
OO0miast xapakTepUCTHKa HEMETAUIOB. XapaKTepUCTHKa BOJOpPOJA, €ro CBOMCTBA H
nonyuyenue. Yriepon. Kucinopoaconepxkaiue coenuHenus yriaepoaa. Kpemuuit u ero
coequHeHusa. Azor u ¢dochop, UX coenuHEHUS (OKCHABI a30Ta, aMMHAaK, OKCHJI
dbochopa, dochun, dochopubie kuciaorsl). Xambkorensl. Kucmopon. Cepa u ee
coeauHeHus (CyabPuabl, CyabPUThL, CyabdaTel). 'aqoreHsl 1 ©X COeAMHEHUS, KOTOPHIE
BCTPEUAIOTCS B MPUPOJIE.
MeTtasibl (18 yacoB)
[Tomoxenns MeraiuioB B llepuoanueckor cucrteMe XUMHUYECKUX 3yemeHToB JI.U.
MenneneeBa, ux ctpoeHue aroma. OOIMe XMMUYECKHUE CBOWMCTBA MeTauioB. OO0mias
XapaKTepUCTHUKA MIEJTOUYHBIX MeTauioB. O0IIas XapakTepuCTUKa MIEI0YHO3EMETbHBIX
METaJ/UIOB. AJIIOMUHUM U €ro NpUpPOJHbIE coenuHeHUs. JKene30 u ero MmpupoaHbIC
coeauHenus. OO1asi XxapaKTepUCTUKA METa/IOB b-moArpynmsbI.

11 KIIACC

BBenenue (2 yaca)

[Ipapunia Tb mnpu pabore ¢ XUMHUYECKUMH BEIIECTBAMM U JIaDOpPaTOPHBIM
obopynoBanueM. [IpaBuia oOpailieHus ¢ €IKUMU U TOPIOYUMHU BetecTBaMu. [IpaBusia
oOpalieHusi ¢ HarpeBaTelbHBIMU MNPUOOpaMHU U B3BEIIMBAIOUIUM O0OPYJAOBAHHEM.
[IpaBuna Oe3omacHoro oOpamieHust ¢ JaboparopHor mnocynoi. CoctaB Habopa
XUMHUYECKOM MOCYAbl U IPUHAIICKHOCTEH (J1abopaTopHas u MmepHas nocyzaa) (1 1)
[Ipaktuueckass pabora Nel. IlpaBunma paboOThl B XUMHYECKOW JabOpaTOpHHU.
O3HAaKOMJICHHE C XUMHUYECKUMHU JAOOPATOPHBIMU MPUHAICKHOCTIMH W TPUEMBI
oOpallleHusI C HUMHU



Oo0mas xapakrepucruka Bemects (16 yacon)
BemectBa u ux Qusnueckue CBOWCTBa (arperaTHoe COCTOSIHHME, IIBET, 3amax,
pPacTBOPUMOCTSD U Ap.). usndeckue u xumudeckue sipieHus (1 4)
JIabopatopHhsiit onbIT Nel. TIpumeps puznyueckux siBIeHUN
JlabopaTopHbiit onbIT No2. XuMudeckue sBJICHUS
YucTsle BelecTsa U cMmecu B ripupoe (1 u)
JlaGopartopnslii onbIT Ne3. Paznenenue cmecei
[Tpaxtrueckas padora Ne2. OuncTka 3arps3HeHHON moBapeHHo# conu (1 1)
[TpakTiueckas pabota Ne3. Ananu3 moussl (1 u)
Tunbl XUMUYECKUX peakiuii (CoeAuHEHNe, pasiiokKeHne, 3amenieHue u oomena) (1 41)
JlabopatopHhsiii onbIT Ne4. Paznoskenue ocHoBHOro kapoonara meau (1) (manaxura)
JlabopaTopubiii onbIT Ne5. Peakiius 3aMelieHus MeIu KeJIe30M B pacTBOpE XJIOpUaa
i cyibdara meau (11)
JIabopaTopHhslii onbIT Ne6. ["'openne (yriayOaeHHbI YPOBEHB)
Jlabopatopubiii  ombiT  Ne7. Peakuusa peruaparauuu. COOTBETCTBHE MEXIY
TUAPOKCUIAMU U OKCUAAMU
XuMu4eckue CBsI3M (MOHHAsI, KOBAJICHTHAs CBSA3b, METAJUIMYECKast, BOJOPOIHAs ). THIIBI
KPUCTAJUTMYECKUX pemieTok (1 1)
Bona — pactBopurens. PactBopsi (1 4)
[Ipaktuueckass pabora Ned. IIpuroToBiieHHE pPAcTBOPOB COJIeH C OIpeaesIeHHON
MacCOBOM JoJel pacTBOpeHHOro BetiecTa (1 4)
CkopocTh XUMHUECKUX peakiuii. Xumudeckoe paBHoBecue. [Tpuniun Jle-1llatense (1
)
JlaGoparopHnas padota Ne®. M3yueHue BIMSHUS YCIOBUM HA CKOPOCTh XUMHYECKHUX
peakiui
OKUCAUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. CTeneHu OKucieHusd. BaxnHeiume
OKHUCJIUTENU U BoccTaHOBUTENH (1 1)
Mertons! 25ekTpoHHOro 6ananca (1 )
Jlaboparopnas pabota Ne9. N3yueHne OKUCIUTEILHBIX CBOMCTB MEpMaHTaHaTa Kalus
U TUXpoMara Kajaus
CyurHoCTb 3IEKTPOIUTHYECKON aqucconuani CUiibHbIC U clla0ble JIEKTPOJUTHI (1 1)
Jlabopatopnas paborta Nel0. McneiTanre pacTBOPOB JEKTPOJIUTOB U HEAIEKTPOIUTOB
Ha 3JIEKTPUYECKYIO TPOBOAUMOCTD
Peaxiuu nonnoro oomena (1 )
Jlaboparopnass pabora Nell. IlpoBeneHme peakumii HOHHOrO OOMEHa s
XapaKTePUCTUKN CBOMCTB AJICKTPOJIUTOB



Jlabopatopuast pabora Nel2. Peakiuu moHHOTO OOMEHa, WAymUE C 0Opa30BaHHEM
0CaJIKOB
JlabopatopHas pabota Nel3. Peakunu HOHHOTO OOMEHa, UAYIIUE C BbIICICHUEM ra3za
JlabopatopHnasi padota Nel4. Omnpezenenue xapakTepa Cpelibl pacTBOpa C MOMOIIBIO
YHUBEPCAIBHOTO UHIUKATOpa
KauecTBeHHbIl aHaIM3 HA KATUOHBI U aHUOHBI (1 1)
Jlabopatopnas pabota Nel5. Pacno3naBanue cynb(aT-MOHOB B paCTBOPE
Jlabopatopuass pabora Nel6. BzammopeiicTBue cojied aMMOHHUS C MIEIOYaMHU
(kauecTBEHHAS PEaKIMs HA HIOH aMMOHUS)
JlabopatopHas padota Nel7. KauecTBeHHas peakiiysi Ha KapOOHaThI
JlabopatopHas pabora Nel8. Pacro3naBaHue 1o okpacke IIaMeHHU COJIeH MICTIOYHBIX
METaJJIOB
Jlabopatopnasi padora Nel9. OxpammBaHue IMJIAaMEHU COJISIMU IIEIIOYHO3EMETbHBIX
METaJIJIOB
Jlaboparopnas padora No2(. KauectBeHHast peakuus Ha voHbl kenesza (1) u xenesa
(1)
IM'uaponus coneit B mpupoje. ['uaponus no kKaTHOHY, aHHOHY U 10 KaTUOHY, aHHOHY (1
4)
JlabopatopHas pabota Ne 21. HeoOGpatumblii ruiposin3 cosien
DneKTpoJiu3 pacTBOPOB HEOPraHUYECKuX BemecTs (1 u)
Jlabopartopnas padota No22. DnexTposnn3 pacTBOpoB cyibdara meau (11) Ha HHEPTHBIX
AIIEKTPOAAX
JIaboparopHas pabora Ne23. Diekrposu3 pactBopa xjaopuaa meau (1)
JlaGoparopHas padota Ne24. DneKTpoau3 pacTBoOpa XJI0puIa Kaius
JlabopatopHas pabota Ne25. DnexTponn3 noauaa Kaaus
JlabopatopHast pabota Ne26. DekTpoau3 cyibdaTa HATpUs
JlabopatopHast padbota Ne27. D1eKTpOIU3 COMTHOU KUCTOTHI
JIabopaTtopHas padota Ne28. D1eKTpoau3 BOJHOTO pacTBOpa T'MIPOKCUIA HATPUS
JlaGopartopnas padota Ne29. JIBukeHHe epMaHTaHAT-HOHOB K aHOTY
JlaGoparopnas padota Ne30. JIBuxkeHUe TUXPOMAT-UOHOB K aHOTY

Kunaccbl Heoprannyeckux BemecTB (6 4acoB)
Oxcunpl, X Kiaccuukanus u Xumuieckue cBoictna (1 ).
[Ipaktuueckas padota Ne5. Peakmus oomena mexay okcumom menu (I1) m cepnoit
KHUCJIOTOM: MOJy4YeHHEe METHOTO Kynopoca (1 u)
OcHoBanusi. XUMHUYECKHE CBOICTBA OCHOBAaHWWA B CBETE DJIEKTPOJIUTHUECKOMN
nuccornanu (1 ).



Jlabopatopnas padota Ne31. CpoiicTBa OCHOBaHUY (OTHOIIEHUE OCHOBAHHM K BOJIE U
WHIUKATOPaM)
JIabopatopHas padota Ne32. B3aumoieiicTBrE YIIIEKUCIIOTO Ta3a ¢ U3BECTKOBON BOJIOM
JlabopatopHass pabotra Ne33. BzaumojelcTBHe IeNoueld € KUCIOTaMH (peakiius
HEUTpaIu3aIm)
JlabopatopHas pabota Ne34. M3yueHne cBOWCTB aM(pOTEPHBIX THAPOKCUJIOB
Jlabopatopuass pabora Ne35. BzaummomeilicTBE HEPACTBOPUMBIX OCHOBAaHUH C
KUCJIOTaMH
Jlabopatopnas pabota Ne36. Paznoxxenne ruapokcuna meau (I1) mpu mHarpeBanum
Jlabopatopnast padora Ne37. Ilomyuenue runpokcuaon sxenesa (1) u (1) u uzyuenue
UX CBOWCTB
Kucnorsl. XuMuueckue CBOMCTBA KUCIOT B CBETE JIEKTPOJIUTUYECKON NUCCOLMAIUN
(1 9).
Jlaboparopnas pabota Ne38. JleiicTBrE pacTBOPOB KUCIOT HA UHIUKATOPHI
Jlaboparopnas padota Ne39. OTHomIEHHE KUCIOT K MeTaiamMm
Jlaboparopnas padota Ne4(. BzaumojelicTBUE KUCIOT C OKCUJIaMHU METaJIIOB
JlaboparopHas padota Ne4 1. BzaumojielicTBE OKCHJIa MarHus C KUCJIOTaMU
Conu. XvMH4ecKue CBOMCTBA COJIel B CBETE DJIEKTPOJIUTHYECKON Aucconnanuu (1 4).
Jlabopatopnasi pabota Ne42. BriTecHeHHE OJHOrO MeTaia APYTMMH W3 pacTBOpa
coJien
[Ipaktruueckas padbota Ne6. BelloIHEHHE ONBITOB, IEMOHCTPUPYIOLIUX T€HETHUECKYIO
CBSI3b MEXX/y OCHOBHBIMU KJIaCCaMU HEOPraHWYECKUX coequHeHuit (1 u)

Hemeranasl (13 yacoB)
O6mras xapaktepucTuka HemeTawioB (1 4)
XapakTepucTuka BoJI0Opoja, €ro CBocTBa u nmoiayudenue (1 u)
[TpakTudeckas padora Ne7. [Tonyduenue u cooupanue Bojgoposa (1 q).
[Mpaktuyeckas padota Ne8. Bzaumoseiictue Bogoposa ¢ okcuaom meau (1)
VYrnepoa. Kucnoponcoaepxaiiue coennuenus yriuepoaa. Kpemuuii u ero coeimHeHUs
(19)
Jlabopartopnas pabota Ne42. BzauMornpeBpalieHusi KapOOHATOB U THAPOKApOOHATOB
Jlabopartopnas pa6ota Ne43. CpoiicTBa cosieil yroiabHON KUCIOTHI
Jlabopatopnas pabota Ned4. CBoiicTBa KpeMHHEBOUM KUCIOTHI U €€ COJIei
Jlabopatopuass pabotra Ne45. BreitecHenue oxcugom yriaepona (IV) kpemuueBoi
KHUCJIOTHI U €€ COJIEU
[Ipaktuueckas padora Ne9. [Tonyuenne u cobupanue oxcumaa yriuepona (1V), nsyuenue
ero cBoucTB (1 u)



Azot u dochop, ux coenuHenus (OKCUIIBI a30Ta, aMMHaK, okcua Gocdopa, dhochuH,
dbochopubie kucaoTh) (1 9)
JIabopatopHas pabota Ned6. O3HaKOMIIEHUE CO CBOMCTBAMU OpPTO(HOCHOPHOIM KUCTOTHI
u hochaTon
[Ipaktuueckas padota Nel0. [TonyueHne ammuaka u onbIThl ¢ HUM. O3HAKOMJIEHUE CO
CBOMCTBaMU BOJHOTO pacTBopa amMmuaka (1 4)
Crnenmduieckne XMMHUIECKHUE CBOMCTBA a30THOM KUCIIOTHI (1 )
JlabopatopHas pabota Ned7. CBoiicTBa a30THON KUCIOTHI
Paznoxxenue HuTpaToB MeTamioB (1 u)
Jlabopatopnass pabotra Ne48. O3HakoMJieHHE C a30THBIMU H  (POCPOPHBIMU
yI00pEeHUSIMU
[Ipaktuueckas pabora Nel 1. PacriosHaBanne MUHEPAIbHBIX YA0OPEHUH.
Xanpkorensl. Kucnopon. Cepa u ee coenunenust (cynbduabl, cyiabhuThl, cyibdats) (1
4)
Jlaboparopnas padota Ned9. Okucnenue cynbdara xkenesa (1) autpaTom cepedpa
JIaboparopHas pabora Ne50. [Tonydyenwue cynbdara rerpaammuamesu (11)
Crneunduueckue CBONCTBa KOHLIEHTPUPOBAHHOW CepHOUM KUCIOTHI (1 1)
["asiorensl U UX COeAMHEHUS, KOTOPBIE BCTpeuatoTcs B mpupoie (1 u)
JlaGoparopHas padota Ne51. XuMHUeCKHe CBOMCTBA COISTHON KHCIIOTHI
JlabopatopHas pabota Ne52. Pacnio3HaBaHue COJISTHOM KUCIIOTHI U €€ COJei
Jlaboparopnas pabota Ne53. Pacno3HaBanue ifosia
JlaboparopHas padota Ne54. BeITeCHEHUE TAIOTEHUIOB U3 PACTBOPOB UX COJIEH
Jlaboparopnas padota No55. Bzaumoneiicteue xinopuna xenesa (111) ¢ nogunom xanus
[Ipaktuueckass pabGota Nel2. PemieHue »SKCHepUMEHTAIbHBIX 33Jady IO TEMeE
«IlonmyueHnue coeAMHEHUI HEMETAIUIOB U M3YYEHHE X CBOMCTBY (1 1)

MeTtanuabi (10 yacoB)
ITomoxenns MeraiuioB B llepuoanueckor cucreMe XMMHUYECKUX 3yemeHtoB JI.U.
MenneneeBa, ux crpoenue aroma. OOIIMe XuMHUIECKHe cBocTBa MeTaIIoB (1 u)
OO611ast xapakTepuCTHKa METOYHBIX MeTaioB (1 u)
OO6m1as xapakTepUCTUKA MIEJI0UYHO3EMETbHBIX MeTalioB (1 )
AIOMHUHMI 1 €ro npupojiHbie coenuuenus (1 1)
XKeneszo u ero npupoHbie coeanHenus (1 1)
JlaGoparopHas padota Ne56. BzaumojericTBue xene3a ¢ pacCTBOpaMH KHUCIOT
O6mrast xapaktepuctuka MetamioB b-nmoarpynmsr (1 )
JIabopatopHas pabota Ne57. O6pa3zoBanue kpuctamuioB cynbdara meau (11)
JlabopartopHas padota Ne58. XuMuueckrue CBOMCTBA IMHKA U €r0 COSTMHEHU I



[Ipaktnueckass pabora Nel3. PemieHue -SKCIEpUMEHTAIbHBIX 3a7ad4 IO TeMe
«IlomydyeHne coeAMHEHUI METANIOB U U3YUYEHHUE X CBOMCTBY (1 )
[Ipaktuueckas pabora Nel4. Pemenue sxkcriepuMeHTaNIbHBIX 337124 110 Teme «MeTasuibl
U HeMeTayuib (1 )
[Ipaktuueckas padora Nel5. Unentudukaius HeopraHudeckux coequuenui (1 u)
[Ipaktuueckass pabora Nel6. DkcrepuMEHTalIbHOE YCTAHOBICHUE CBSI3EH MEXKIY
KJIacCaMU HEOpPTraHUYeCKUX coeanHeHui (1 1)
Caenenus 00 oprannyeckux coeqnnenusx (21 gac)
[Ipeamet oprannueckort xumuu. CTpoeHrne opraHudeckux BemecTB. Kmaccudukamms
u uzomepus (1 9)
[Ipaktuueckas padorta Nel7. KauecTBeHHOE onpeiesieHUe BOJOPO/a, YIJIepoa 1 Xjopa
B OpraHnyeckux coenunenusx (1 u)
Yraesoaopoasl (7 4acoB)
AJKaHbl — TpUPOJHBIE UCTOYHUKH. llosydeHue ankaHOB U3 HE(TENPOIYKTOB
MIPOMBIIICHHBIM CIIOCOOOM, JIAOOPATOPHBIM CIIOCOOOM.
Xumuueckue cBoiicTBa ankaHoB. Hedtb n npoaykTel HedTenepepadboTku. Kpekunr u
nuponu3 (1 1)
Anxensl. [lomydeHne aqkeHOB Ja00paTOPHBIM U MPOMBIIITIEHHBIM criocobamu (1 1)
XHUMHUYECKHE CBOMCTBA AJIKEHOB. KaueCTBEHHbIE PEAKIIMU HA JBOMHYIO CBSI3b.
JlabopaTtopHas pabota Ne59. Pacrio3HaBaHue ajJKaHOB U aJIKEHOB Ha pUMepe 00pa3IioB
MPOJYKTOB He(TenepepadboTKu
[TpakTuyeckas padora Nel8. [Tomydyenue aTuneHa U onbIThl ¢ HUM (1 1)
Anxanuensl. [lonyyeHue ankagueHOB MPOMBIILIEHHBIM U Ja0OPAaTOPHBIM ciocoOamMu
(19)
Jlabopatopnast pabota Ne60. M3Bneyenue kaydyka U3 MICUHOTO COKa PACTCHHI
XHUMHYECKHUE CBOKWCTBA AJIKAINECHOB.
JlaGoparopHas pa6ota Ne61. OmbITE ¢ pe3UNHOBBIM KJIEEM
Anxunsbl. [loydeHne ankMHOB MPOMBILUIEHHBIM U JJA00OpaTOpHBIM criocobamu (1 )
XUMHUYECKHE CBOMCTBA AIKUHOB. KaueCcTBEHHBIE PEAKIIUKM HA TPOMHYIO CBA3b.
[TpakTuueckas padora Nel9. ITonydyeHue anerusieHa u OnbIThl ¢ HUM (1 )
Apensl. [Tonyyenue u xumuueckue cBoiictBa apeHoB (1 u)
Jlabopatopnas pabota Ne62. KauecTBeHHas peakiusi GeHOIOB
Kucaopoacoaep:kamue opranndeckue coeqnueHus (7 4acos)
Crouprtsl. [TonyueHne 1 XUMUYECKHE CBOMCTBA OJJHOATOMHBIX cIUPTOB (1 1)
JlaGoparopHnas padora Ne 63. Pacno3HaBaHHWe OJIHO- U MHOTOAQTOMHBIX CIIMPTOB, H
(dheHooB
[TpakTuyeckas padora Ne20. [Tonydyenue OpoMaTaHa U3 CIIUPTA.



Muoroaromusie crupthl. [lojlydeHHe M XUMHYECKHE CBOWCTBA MHOTIOATOMHBIX
crupToB (1 4)

JlabopatopHas pabota Ne64. KauecTBeHHas: peakiiys Ha MIUIEPUH

Jlabopatopnass pabora Ne65. PacTBopuMOCTh IUIMIIEpMHAa B BOJE, €TI0
THTPOCKONIMYHOCTD U B3auMoieiicTBue ¢ ruapokcuaom meau (1)

Anbaerunbl 1 keToHbl. [lonyyeHne nu XuMudeckrue CBOMCTBA allbJIETHI0B U KETOHOB (1
4)

Jlabopatopnass pabotra Ne66. IlomydeHHe YKCYCHOro ajibJeruja OKHCICHUEM
ATUJIOBOTO CIIHUPTA

JlabopatopHast padota Ne67. KauecTBeHHbIE peaKIU Ha aJIbJICTHIbI

Jlabopatopnass pabora Ne68. BizaumopeiicTBue anpiaeruga ¢ (HyKCUHCEPHUCTOM
KHUCIIOTON

Jlabopatopnas pabota Ne69. OkucneHue ainbAeruj0B U CIIUPTOB ITEPMaHTaHATOM KaJIus
JIaboparopHas pabora Ne70. Oxucienne dhopmaibaeruaa ruapokcumaom meau (11)
JlaboparopHas padota Ne71. Peakius «MeITHOTO 3epKajia

Jlaboparopnass pabora Ne72. CpoiicTBa aleToHa, €ro pacTBOPUMOCTb, allETOH Kak
PacTBOPUTEIb U €r0 OTHOLIEHUE K OKUCIUTEISAM

KapGonoBbie kucinotel. IlomyueHne © XUMUYECKHE CBOMCTBa. BakHelue
MIPEICTaBUTENN — MypaBbUHAs U YKCycHast kucioTa (1 u)

Jlabopatopuass pabGota Ne73. OkxucieHue MypaBbUHON KHUCJIOTHI PacTBOPOM
IepMaHraHaTa Kauus

Jlabopartopnas pabota Ne74. OnbIThl ¢ YKCYCHOM KUCTOTOU

Jlaboparopnas padota Ne75. OnpeaeneHue OCHOBHOCTH YKCYCHOM KUCIIOTBI
Jlabopartopnas pabota Ne76. HenpeaeabHOCTh OJIEMHOBOUM KHUCIOTHI

Odupsl. [Tonyuenue (aTepudukanus) ¥ XUMUIECKHUE CBONCTBA A(UPOB.
[Ipaktuueckass pabora Ne2l. IlomydyeHue STUIIOBOTO 3PuUpa YKCYCHON KHCIOTHI
(atunanerara) (1 )

XKupsl. Knaccudukanus xupoB, MoayyeHue 1 XuMHIecKre cBoicTna (1 )
Jlabopartopnas padota Ne77. PacTBOpUMOCTb KUPOB (OMBLUICHUE)

Jlaboparopnast padota Ne78. OOHapyKeHHE HENpeeIbHbIX COCAMHEHUN B KUIKHUX
HeTEenpoIyKTaxX U PacCTUTEILHOM Maciie

[Tpaktuueckas padora No22. [TomydeHue mbuia u3 )KupoB. [ uApOIN3 KUPOB.
VYrnesoasl. Knaccudukarus nomucaxapuioB, UX MoJIydYeHUE U XUMUYECKHUE CBOMCTBA
(19

Jlabopatopnas pabora Ne79. B3aumoneiictBue rioko3sl ¢ ruapokcuaom meau (1) u
aMMHa4YHBIM pacTBOpPOM okcuja cepeopa (1)

JlabopatopHas padota Ne80. XuMuueckrue CBOMCTBA Caxapo3bl



JIaGopartopHas pabota Ne81. BzaumoaeiicTBue kpaxmaia ¢ HOA0M, THAPOIIU3 KpaxMasa
JlaboparopHas padbota Ne82. BzaumojelicTBue kpaxmania ¢ HoJoM (110 MUKPOCKOIIOM)
A30Tcoep:xale Oprannyeckue coequHeHus (7 4acos)

Awmunsl. [ToydeHne u XuMudeckre CBOMCTBa aMUHOB. AHUIIUH (2 ).

[Ipaktuueckas padora Ne23. UccnenoBanue CBOMCTB aHWIIMHA.

AMUHOKHCIIOTHI, TIOJIy4eHHE U XUMUYecKkue cBoiicTBa. Kitaccudukanys aMMHOKHUCIIOT.
benku — Baxxueime 6uononumepsl. [Ipupoiabie v HCKYCCTBEHHbBIE MOIUMEPHI (2 1)
JlabopaTtopHas pabota Ne83. [[BeTHBIC peakyy Ha OCIKU, CBEPThIBAHUE OCIIKOB
JlabopatopHas pabota Ne84. CBoiicTBa MONMMATHIICHA

JlabopatopHas padota Ne85. CBoicTBa MOTMBUHUIXIIOPUIA

JIabopatopHas pabota Ne86. CBolicTBa KanpoHa

[IpakTnueckass pabora Ne24. IlpuroroBieHue pacTBOPOB OEIKOB U BBIINOJHEHHE
onbITOB ¢ HUMHU (1 )



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Ha3Banus pa3aejioB u TeM Koa-Bo
4acoB
Tema 1. BBenenue (2 yaca)
[IpaBuna OT mnpu pabore ¢ XUMHYECKUMHU BEIIECTBAMHU MU
nabopaTopHbIM o0opyaoBaHueM. [IpaBuiia oOpamieHus: ¢ eIKUMHU
U ToprouMMd  BemectBamu. IIpaBuna  oOpamieHust c
1 | HarpeBaTeIbHBIMHU npudopamMu U B3BCIIIUBAIOIINM 1
obopynoBanueM. IIpaBusma  Oe3omacHoro  oOpaimieHust ¢
naboparopHoit nocyaoi. CoctaB HaOOpa XUMHUYECKON MOCYIbI U
MpUHAJJICKHOCTEN (JTabopaTopHas U MepHas Mocyaa)
[Ipaktuueckass padora Nel. IlpaBuia paOoThl B XUMHYECKOMH
2 | nabopatopuu. O3HaAKOMJICHHE C XUMHUYECKUMHU JaOOPATOPHBIMU 1
MPUHAIICKHOCTSIMU U TIPUEMBI OOpaIlleHHsI ¢ HUMU
Tema 2. O0mas xapakrepucTuka BemecTs (18 yacos)
BemectBa 1 ux (u3nueckue CBOICTBa (arperaTHOE COCTOSIHUE,
3-4 | uBeT, 3amax, paCTBOPUMOCTH H JIp.). PU3NUECKUE U XUMUIECKHUE 2
SIBJICHUSL.
5.6 [Ipaktuueckas padora Ne2. Ounctka 3arpsS3HEHHON MOBAPEHHOM 5
| comn
7.8 Tunbl XUMHUYECKMX peakuuid (COeqUHEHHE, pa3JIoKEHHUE, 5
| samemenue u oOmeHa).
9- | Xumnueckue cBsi3u (MOHHASI, KOBAJIGHTHAS CBA3b, METAJUTMYECKAS, 5
10 | BogoponHas). TUTIBI KPUCTAIUTMYECKUX PEIIETOK
11- | Ilpaktuyeckas pabora Ne3. IIpuroroBieHne pacTBOPOB COJEH ¢ 5
12 | ompeneneHHOM MacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA
13- | CkopoCTh XUMHYECKHX peakuuid. XHMHUYECKOe paBHOBECHE.
2
14 | ITpunuun Jle-Ilarense.
15- | OkucauTeIbHO-BOCCTAHOBUTEIbHBIE pEAKIIUU. Crenenn 3
17 | okucnenusi. Baxxneime oKUCIUTENN U BOCCTAHOBUTEH.
CyurHoCTh  2JIEKTpOJUTUUECKON  aucconpanuu. CHIIbHBIE W
18- | cnaGeie anexTponuThl. Peakiyu nonHoro ooMena. KauectBeHHBbIM 3
20 | aHanu3 Ha KaTMOHBI M aHUOHBL. [WAPOIU3 coyiell B mpupoe.

DIIEKTPOJIU3 PACTBOPOB.




Tema 3. Knaccbl Heoprannuyeckux Bemects (16 yacon)

2212_ Oxcupl, uX Kiaccupukanys 1 XUMUIECKHIE CBONCTBA
23- | Ilpaktuueckass pabota Ne4. Peakius oOMeHa MeXIy OKCHIOM
24 | memu (I1) m cepHO¥t KUCTOTOM: MTOTYYSHUE METHOTO KYIIOpoca
25- | OcHoBanusa. XWMHUYECKHE CBOWCTBA OCHOBAaHMH B  CBETE
27 | DIEKTPOTUTHICCKOMN TUCCOITUAIINN.
28- | Kucnotel.  XUMHUYECKME  CBOMCTBA  KHUCIOT B  CBETE
30 | 3JEKTPOIUTUYECKON TUCCOIUALINU.
31- | Conu. XuMHYeCcKue CBOIMCTBA COJIEH B CBETE JCKTPOIUTUUYECKOM
33 | AuccouaIym.
34 [IpakTnueckas pabora Nes. BrimonHenne OIBITOB,
3 6- JEMOHCTPUPYIOIIUX TEHETUYECKYIO CBSI3b MEXKIY OCHOBHBIMHU
KJIACCaMU HEOPTaHUYECKUX COCTMHEHUN
Tema 4. Hemerauisl (16 yacos)
37-
38 OO611ast xapaKTepUCTUKA HEMETAJIJIOB
39 [IpakTuyeckas padora Ne6. [lonyuenue u cobupanue BOAOPOAA.
4 O- [Ipaktuueckas padbota Ne7. B3aumoeiictBre Boopoja ¢ OKCUI0M
meu (11)
41- | IIpaktuueckass pabora Ne8. [lomydenue u coOupaHue oKcuia
42 | yrnepona (IV), usyuenue ero cBoMcTB
43- | IIpaktraeckas padbota Ne9. [TonydyeHne aMMuaka v OIBITBI C HUAM.
44 | O3HaKOMJIEHHE CO CBOMCTBAaMH BOJHOI'O PACTBOPAa aMMHAaKa
45- ., .
46 Crenuduueckre XUMUUECKHUE CBOMCTBA a30THOU KUCIIOTHI.
47- | Paznoxxenue HuTpaToB MetayuioB. IIpaktuueckas padorta Nel(.
48 | Pacmo3naBaHuEe MUHEPATbHBIX YA0OpEHUH
49- . . .
50 Crnennduyeckue CBONCTBA KOHIIEHTPUPOBAHHONW CEPHOUN KUCTOTHI
51 [Tpaktuueckas pabora Nel 1. Pemenue skcniepuMeHTaIbHBIX 3a/1a4
52_ no teMe «llomydeHne coelMHEHUN HEMETAUIOB U U3YyYECHHUE UX
CBOWCTB»
Tema 5. Metajuibl (16 yacoB)
53 [Tonmoxenus MeramwioB B [lepuoanyeckon cucreMe XMMHUYECKUX
5 4_ anementoB /.M. MenneneeBa, ux crpoeHue aroma. OOrmme

XMMHYECKHUE CBOMCTBA METAJJIOB




55- | O0miasi xapakTepUCTUKA IICIOYHBIX U  IIETIOYHO3EMETbHBIX 5
56 | meTayoB
S7- .
58 AJIOMUHMI ¥ €T0 PUPOTHBIE COCTUHCHUS 2
59-
60 OO6mast xapakTepucTiuka MeTauioB b-noarpynimsi. 2
[IpakTiueckas padota Nel2. Pernenne sxcriepuMeHTaNbHbIX 3a7a4
61 |mo teme «llomyueHue COETUHEHUN METAIOB U M3YYCHHE HUX 1
CBOMCTB»
62- | [Ipaktuueckas padora Nel3. PenieHue skciepuMeHTAIbHBIX 3a/1a4 5
63 | mo Teme «MeTalIbl U HEMETAIUIBI)
64- | Ilpaktuueckas pabora Nel4. Mnentudukanus HEOPTaHUYECKUX 5
65 | coequHeHMIA
66- | [Ipaktuueckas padora Nel5. DkciepuMeHTaIbHOE YCTaHOBIICHUE 5
67 | cBs3elt Mex Iy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM
68 | PESEPB 1
11 KJIACC
Ne Ha3zBaHusi pa3aeoB U TeM KoJu-Bo
4acoB
Pa3nen 1. BBenenmne (2 yaca)
IIpaBuna OT npu paboTe ¢ XHUMHUYECKUMH BEIIECTBAMU U
nabopatopHbIM 0bopynoBanueM. [IpaBuia oOpamieHus ¢ eIKUMHU
U TOoprouMMu  BemectBamu. llpaBmma  oOpamieHus ¢
1 | HarpeBaTeIbHBIMU npudbopamu U B3BECILIUBAIOIINM 1
obopynoBanueM. IlpaBuima  Oe3omacHOro  oOpamieHUsT ¢
naboparopHoit nocyaoi. CoctaB HabOpa XUMHYECKON MOCYAbI U
MpUHaJJIeKHOCTEN (JTabopaTopHasi U MepHas Mocya)
[Ipaktuueckass pabora Nel. IlpaBuna paboThl B XMMHUYECKOM
2 | nabopatopuu. O3HaAKOMJICHHE C XUMHUYECKUMHU JAOOPATOPHBIMU 1
MPUHAJICKHOCTSIMU U TIPUEMBbI 0OpaIieHUs] C HUMHU
Paznen 2. O6mas xapakrepucTuka BemecTs (16 yacoB)
BemectBa u ux ¢usmyeckue CBOMCTBA (arperaTHoe COCTOSIHHE,
3 | uBeT, 3amax, pacTBOPUMOCTb U Jip.). PU3NUECKUE U XUMUYECKUE 1
siBiieHus. JIO Nel,2
4 | Yucrele BemiecTBa U cMecu B ipupoje. JIO Ne3 1




[IpakTiueckast pabora Ne2. OuucTtka 3arpsi3HEHHON MOBApEHHON

5
coJin

6 | [Ipaktuueckas padota Ne3. AHanu3 mOUYBbI

7 Tunel XUMUYECKHUX peakiuil (CoeAMHEHHUE, paslioKeHHeE,
3amenienue u oomena). JIO Ne4-7

3 XUMUYECKUE CBS3U (MOHHAS, KOBAJICHTHAS CBSI3b, METAJNTUYECKAS,
BOJIOpOJIHAsSI). THUIIBI KPUCTAIUNIMUECKUX PEIIETOK

9 | Bona — pactBopurenb. PacTBopsl

10 [Ipaktuueckas pabora Ned. [IpuroToBieHre pacTBOPOB COJIEH C
ONPEAEICHHON MacCOBOM J0JIEN pAaCTBOPEHHOTO BENIECTBA

11 CKOpOCTh XMMHMYECKHX peakUuid. XUMUYECKOE pPABHOBECHE.
[Tpuaumn Jle-IlaTense. JIO Ne§

12 OKUCANTETbHO-BOCCTAHOBUTENBHBIC peaKkIuu. Crenenu
OKHCJICHHS. BaykHellre OKUCIUTETN U BOCCTAHOBUTEIH.

13 | Metonpb! anekTponHOro 6ananca. JIO Ne9
CylIHOCTh 3JIEKTpONUTHYECKOM auccounanuu. CHilbHBIE W

14
cnaobie 3neKTpoauThl. JIO Nel(

15 | Peakimu nonunoro oomena. JIO Nel1-14

16 | KauecTBeHHbIN aHANM3 HA KaTUOHBI U aHUOHBL. JIO Nel5-20

17 I'maponus coneit B ipupone. ['nponn3 no KaTHOHy, aHUOHY U 11O
KaTUOHY, aHHOHY. JIO Ne21

18 | DnekTponu3 pacTBOpoB Heopranudecknx BemiecTs. JIO No22-30

Paznen 3. Kiiacebl Heopranuyeckux Bemniectn (6 4acoB)

19 | Okcunpl, ux kiaccuuKanys U XUMUYECKHUE CBOMCTBA

20 IIpakTuyeckas pabora Ne5. Peakuusi oOMeHa MEXAy OKCHUIOM
Menu (1) u cepHOi KUCTOTOM: MOTyYeHUE METHOTO KyIopoca

21 OcHoBaHusi. XWMHUYECKHME CBOWCTBA OCHOBAaHUM B CBETE
aneKTponuTHdIecKkon auccoranuu. JIO Ne31-37

99 Kucmorel.  Xumuueckue  CBOMCTBA  KHCJIOT B CBETE
aneKkTponuTudeckon auccoruanuu. JIO Ne38-41

93 Comu. XMMHUYECKHE CBOWCTBA COJIEH B CBETE DJIEKTPOJIUTUYECKOM
nuccoruaruu. JIO Ne4?2
IIpakTnueckas pabora Neb6. Brinonnenue OIIBITOB,

24 | IEMOHCTPUPYIOIINX TEHETHYECKYI0 CBSI3b MEXIY OCHOBHBIMHU
KJIaCCaMU HEOPTaHUYECKUX COETUHECHUI

Pa3nen 4. Hemeraunl (13 yacoB)
25 | O6uias XxapakTepuCTUKAa HEMETAIIJIOB




26 | XapakTepucTuka BOJOpO/a, €r0 CBOWCTBA U MOTYYCHUE. 1
[Ipaktuueckas padora Ne7. Ilonydyenune u cobupanue BOAOPOJA.

27 | Ilpaktrueckas pabota Ne8. BzanmoericTBre BOJIOPO/Ia C OKCHIOM 1
meau (I1)

28 Yraepon.  Kucinopoacoaepkamuye  COCIMHEHUS  YIJepoja. 1
Kpemnunii u ero coequnenus. JIONe42-45

29 [Ipaktrnueckass padora Ne9. Ilosnyuyenne u coOupaHue OKcCuAA 1
yraepoja (IV), uzydenue ero cBoicTB

30 A3zot u docdop, ux coeauHeHUs (OKCHIBI a30Ta, AMMHAK, OKCHUJI 1
docdopa, bochun, hochopubie kucnoTsl). JIO Ne4d6

31 [IpakTuueckas padora Nel0. [ToydeHre aMMuaka 1 OTBITHI C HUM. 1
O3HaKOMJIEHHE CO CBOMCTBaMH BOJHOTO PACTBOPA AMMHUAKA

39 Crnenuduyeckue XUMHUUECKHE CBOWMCTBA a30THOM KucioThl. JIO 1
Ne4d7

33 Paznoxenue aurparoB metaiioB. JIONe48. TIpaktuueckas padota 1
Nell. PacniozHaBaHre MUHEpPAJIbHBIX yI0OpEHHI

34 Xanbkorensl. Kucnopoa. Cepa u ee coeguHeHus (Cynbubl, 1
cynbdutsl, cynbdarsr). JION49-50

35 | Cnenuduyecknue CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI 1
["asioreHsl U UX COETUHEHUS, KOTOPbIE BCTPEUAIOTCS B MPHUPO/IE.

36 1
JIONe51-55
[Ipaktuueckas padora Nel2. Pemienue skciepuMeHTAIbHbBIX 3a/1a4

37 | mo Teme «llomyueHne COeTMHEHHMA HEMETAJJIOB M M3yYEHHE UX 1
CBOWCTB»

Pa3gen 5. Merajuibl (10 gac)

[Tomoxenus meramioB B [lepuoanyeckon cucreMe XMMHUYECKUX

38 |anementoB JI.MI. MenngeneeBa, mx crpoeHme artoma. OOmrue 1
XUMHUYECKHE CBOMCTBA METAJIOB

39 | O0mas XxapakTepHUCTHKA IIETOYHBIX METAIIJIOB 1

40 | OOmias xapakTEepUCTUKA IIETOYHO3EMENIbHBIX METAILJIOB 1

41 | AmoMUHUN U €r0 MPUPOIHBIC COCTUHCHUS 1

42 | Keneso u ero npupoausie coenuHeHus. JIONe56 1

43 | OOmas xapakrepuctuka MetaiioB b-noarpymnmst. JIONeS57-58 1
[Tpaktuueckas padbora Nel3. Pemenue sKkCriepuMeHTAIBHBIX 3a/1a4

44 | no teme «llomydyeHne COEIMHEHHI METAUNIOB M W3YYEHHUE HX 1

CBOUCTB»




[IpakTiueckas padota Nel4. Pemenne sxcriepuMeHTalbHbBIX 3a7a4

45 1
1o TeMe «MeTaibl 1 HeMEeTaJIbD)

46 [Ipaktuueckas pabora Nel5S. Mnentudukanus HEOpraHUYECKUX 1
COEeIMHEHUN

47 [IpakTuueckast padota Nel6. DkcriepuMeHTaIbHOE YCTAaHOBICHUE 1
CBA3EH MEXy KJIaCCaMU HEOPraHWYECKUX COCTMHEHUN

Pa3znes 6. CBeneHust 00 opranuveckux coeannenusx (21 yac)

48 [Ipeamer opranuuyeckoid xumuu. CTpoeHHE OpPraHUYECKUX 1
BemecTB. Knaccudukanus u uzomepus

49 [Ipaktnueckas pabora Nel7. KayecTBeHHOE ompeneneHue 1
BOJIOPO/IA, YTJIEPOJIa U XJIOPA B OPraHUYECKUX COETHHEHHSIX

I'naBa 1. YrueBogopoast (7 yacos)

AJNKaHbl — TMPUPOJHBIE HUCTOYHUKH. [lomydeHue ankaHoOB U3

50 HE(TENPOIYKTOB MPOMBIIIJIEHHBIM CIOCO00M, J1a00paTOpHBIM 1
crocobom. XuMUYECKHUEe CBOMCTBa ainkaHoB. HepTh u mpomyKThI
He(drenepepaboTku. KpekuHr u nupoinus
Anxensl. [loydeHne ankeHOB JaOOPATOPHBIM U IPOMBIIIEHHBIM

51 | cnocobamu. Xumuuyeckue CBOMCTBa alkeHOB. KadecTBEeHHbIC 1
peakuuu Ha JBOKHYIO CBA3b. JIONeS9

52 | [Ipaktuueckas padota Nel8. [TonyyeHue aTriIeHa U OBITHI C HUM 1
Anxanuensl. [lonmyueHue ankagueHOB MPOMBIIUICHHBIM U

53 | nabopatopubiM crocobamu. JIONe6(0. Xumudeckne CBOWCTBa 1
ankaaueHoB. JIONe61
Ankunsl. [TonydeHne ankMHOB MPOMBIIIIICHHBIM U JJA00paTOPHBIM

54 | cmocobamu. XUMHUYECKHE CBOMCTBAa alKWHOB. KauecTBEeHHbIE 1
pPEaKUNU HA TPOMHYIO CBS3b

55 [Ipaktuueckas pad6ora Nel9. [lonyuenue areTuiieHa U OIBITHI C 1
HUM

56 | Apensl. [Tonyuenne n XumMudeckue cBoicTBa apeHoB. JIONe62 1

I'nasa 2. Kuciopoacoaepskamniue opranudeckue coeqnueHus (7 4acoB)

Couptel. IlomyyeHue M XMMHUYECKHE CBOWCTBA OJHOATOMHBIX

57 | ciuptoB. JIONe63. Tlpaktuueckas pabora Ne20. Ilomyuenue 1
OpoMaTaHa U3 cupTa

58 MHoroaromusie cnupThl. llonydyeHue U XUMHUYECKHE CBOWMCTBA 1
MHOT'0aTOMHBIX CITUPTOB. JION264-65

59 Anpaerunbl U KeToHBI. [lomyueHne W XUMHYECKHE CBOWCTBA 1

apaernaoB U KeToHOB. JIONe66-72




Kap6onoBeie kucnotsl. IlomyueHne M XuUMHUYECKHE CBOWMCTBA.

60 | Baxueiimme npeIcTaBUTEN — MypaBbUHAS U YKCYCHAsI KUCJIOTA. 1
JIONe73-76
Odupsl. Tlomydyenue (drepudukanus) U XUMUYECKHE CBONCTBA

61 |»dupon. Ilpaktuueckas pabora Ne2l. I[lomydeHue STUIOBOTO 1

adupa YKCyCHON KUCIOTHI (ITUIIAIETATa)

Kupel. Knaccudukanust KUpoB, TONYYCHHE H XHUMHAYESCKHE
62 | coiictBa. JIONe77-78. Ilpaktrueckas padora Ne22. Ilomyuyenue 1
MBLIa U3 )KUPOB. [ UAPOIH3 KUPOB

yFHCBOI[I)I. KJ'IaCCH(i)I/IKaHI/ISI mojaucaxapuaoB, HUX IIOJIYYCHHC U

63 xumudeckue coictaa. JION279-82 1
I'naBa 3. A3orcoaepxainiue opranudeckue coeMHeHus (5 4acoB)

64 Amunsl. llonyyeHne u XuMHA4YECKUE CBOWCTBA AMUHOB. AHWIMH. 5
[Ipaktuueckas padora Ne23. MccnenoBanue CBOMCTB aHUIIMHA
AMHWHOKHCIIOTBI, TOJYYEHHE W  XHMHYECKHE  CBOKCTBA.

65 Knaccudukanus  amuHokucnor. bemku  —  BakHewWiue 5
ouonosniumepsbl. [IpupojHbIE W HMCKYCCTBEHHBIE IOJUMEPHI.
JION283-86

66 [Ipaktruueckas padora Ne24. [IpuroroBieHue pacTBOPOB OEIKOB U 1
BBIIIOJTHEHUE ONBITOB C HUMU

°’" | pE3EPB 2

68

MATEPUAJIBHO — TEXHUYECKOE OBECIIEYEHUE
YUYEBHOE OBOPYJIOBAHUE
1.IleuatHbie TaOIUIBI IO y4eOHBIM TEMaM Kypca.
2.Mojenu KpUCTALTUYECKUX PEIIETOK; IapOCTEPKHEBBIE U 00 bEMHBIE MOJICTTU
MOJIEKY.
3. Konnekiuym HeOpraHM4eCKUX BEILECTB.
OBOPYAOBAHMUME JIs1 MIPOBEJIEHUS ITPAKTUYECKHUX PABOT
1. Kommiekt « MukponabopaTtopust Ajiss XUAMUYECKOTO IKCIIEPUMEHTa» ¢ HabOpoM
COOTBETCTBYIOIINX PEAKTHUBOB.
2. HabGop peakThBOB ¥ 00OPYAOBAHMS JIJIs1 BHITIOJIHEHUS MMPAKTHUECKUX paboT 1o
XUMUH.
3. JJabopatopHoe ob6opynoBanue u nudpoBbie pecypchl eHTpa « Touka pocTay
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