[OKYMEHT TIO/IIIUCAH IIPOCTOM
a PH-‘%E‘HO}]TMCHO

BIEKTPO}

MynununanbHOe 00111e00pa30BaTeIbHOE YUPEKICHUE
«llemuHHOBCKAas MIKOJIa»
xankoiickoro paiiona Pecriy6nuku Kpeim

YTBEPX/IEHO
N.o.nupexTopa MIKOIbI
MOY «lleauHHOBCKas
LIKOJa

B.B.HnbesicoBa
IIpuka3z Ne331/1 ot «29» 08 2025 .

PaGouast nporpamma
110 BHEYPOYHOH AeATEIbHOCTH
«FOHBIA XUMHK»

9 kJjacc
Hanp ABJICHHOCTb. CCTGCTBGHHOHayLIHaSI

Cpoxk peanuzanuu: 1 rog: 2025 — 2026 yueOHBIN TO



c. Heannnoe, 2025



PabGouasi nporpaMMa nmo BHeypoO4HOi aeATeJbHOCTH «FOHBII XUMHUK»
¢ HCI0JIb30BaHueM 000pynoBaHus «Touka pocra»

ITosicHuTeIbHAA 3aNIMCKA

Ha 6a3e uentpa «Touka poctay obecrieunBaeTcs pealn3anus mporpaMM eCTECTBEHHOHAYYHOM U TEXHOJIOTUYECKOM HalpaBJIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSIMHU 3aKOHOIATENbCTBA B cpepe 0Opa3oBaHUs U ¢ YIETOM pekoMmeHaamuii deaepanbHOro oneparopa
y4e0HOTO mpeaMeTa « XUMHUS.

Kommiext o6opynoBanus neHtpa «Todka pocray obecrieunBaet 3pPEeKTUBHOE TOCTHKEHHE 00Pa30BaTEIbHBIX PE3YABTATOB 00YJAIOIIMMUCS 110
porpaMMaM €CTeCTBEHHOHAYYHOW HAIPaBIEHHOCTH, B TOM YHCIIE I JOPMHUPOBAHUS H300pETaTEIbCKOT0, KPEATHBHOTO, KPUTHYECKOTO MBIIIJICHUS,
pa3BUTHs (PYHKLMOHATIBLHON IPAMOTHOCTH Y 00YYaIOLIUXCs, B TOM YHCJIE €CTECTBEHHO-HAY4HOI1. .

CoBpeMeHHbIE KCIIEpUMEHTANIbHBIE UCCIIEIOBAHUS 10 XUMUHU yXKE TPYIHO MPEICTaBUTh 0€3 NCIOIB30BaHMs HE TOJBKO aHAJIOTOBBIX, HO U IU(POBBIX
U3MepUTENbHBIX IpubopoB. B denepansHoM ['ocymaperBennoM Ob6pazoBarensHoM Crangapre (PI'OC) mponucaHo, 9T0 OJJHAM U3 YHHBEPCATHHBIX
y4eOHBIX NEHCTBHI, MPHOOPETaeMbIX yUaIIUMHUCS, TOJHDKHO CTaTh YMEHUE «IIPOBEACHUS OMBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX UCCIEOBAHUM, TIPSIMbBIX
1 KOCBEHHBIX U3MEPEHUH C MCTIOJB30BAHNEM aHAJIOTOBBIX M MU(DPOBBIX H3MEPUTEIBLHBIX TPUOOPOBY. LIINpOKHii CIEKTP MATYMKOB IMO3BOJISICT YUAITHMCS
3HAKOMHUTHCS C TTapaMeTPaMU XUMHUYECKOTO IKCTIICPUMEHTA HE TOJIbKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. L{ndpoBas maboparopus
MO3BOJISIET BECTHU JUTUTEIBHBIN YKCIIEPUMEHT JaK€ B OTCYTCTBHUE IKCIIEPUMEHTATOPA, a4 YACTOTa MX U3MEPEHUN HEIOABIACTHA YETOBEYECKOMY
BOCIIPUSITHIO.

B nponiecce popmMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHHH YU€HUK 00y94aeTcs MPEeICTaBIATh HHPOPMAIMIO 00 UCCIIE0BAHUN B YETHIPEX BUAAX:

°B B€p6aJII)HOMZ OIMUCBIBATH SKCIICPUMCEHT, CO3aaBaTh CJIOBCCHYIO MO/JIC/Ib SKCIICPUMCHTA, (1)I/IKCI/IpOBaTI) BHUMAaHUEC HA U3MCPACMBIX BCIIMYUHAX,
TCPMUHOJIOTHUH;

* B TAOJIMYHOM: 3aIIOJIHATE Ta6J'II/II_II>I JAaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHUA Fpa(bI/IKOB (HpI/I 9TOM Yy yHallluXCA BO3HUKACT IICPBUIHOC
npeaACTaBJICHUC O Maciiradax BGJ'II/I‘H/IH);

* B rpa)uecKOM: CTPOUTH IPaUKH MO TaOIUUYHBIM TaHHBIM, YTO JAaET BO3MOKHOCTD MEPEX0/ia K BBIABIKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXy BEeIUYMHAMHU (IIPU TOM YYUTEIb [MOKa3bIBAaeT MPEUMYIIECTBO B BU3YyAIU3AIMH 3aBUCUMOCTEN MEX]ly BETUUMHAMU, HATJISITHOCTD U
MHOTOMEPHOCTb);



¢ B BUJIC MAaTCMAaTUYCCKUX ypaBHeHHﬁZ JaBaTb MaTCMaTHYCCKOC OIIMCAaHUEC B3aMMOCBA3U BCIIMYNH, MAaTEMAaTHYCCKOC O606H_I€HI/I€.

Hepexon OT KaXKI0ro sralia nmpeacTaBJICHUA I/IH(l)OpMaI_II/II/I 3aHHUMAacT JOBOJIBHO 0O0BIION MMPOMECIKYTOK BPEMCHH. B 8 knaccax stoTt mpouecc H606XO,I[I/IM,
HO B CTApIIHUX KJIaCCax MOXKHO OBL10 OBI 3TO BpEM: IIOTPATUTH HA PCHICHUC 0oJ1ee Ba)KHBIX 3aja4. B aTom nane HI/I(prBBIe J'Ia60paTOpI/II/I CYIIECTBCHHO
OKOHOMAAT BPCMHI.

310 BpeMs MOKHO noTpatuTh corsacHo ®I'OC Ha GpopmupoBaHUE HCCIEA0BATEIBCKUX YMEHUN YUAIIUXCS, KOTOPBIE BBIPAKAIOTCS B CIEAYIOMINX
JIEUCTBUIX:

* ornpeziesieHrne mpoOIeMbl;

* IOCTAHOBKA MCCJIEI0BATEIIHCKOM 3a/1a4H;

* [JIJAHWPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHHUE MOJIENICH;

¢ BBIIBUXKCHUEC THIIOTE3,

* SKCTIIEPUMEHTAJIbHASI IPOBEPKA TUMOTE3;

¢ aHAJIN3 JAHHBIX SKCIICPUMECHTOB UJIN H&6JIIO[[€HHﬁ;
* hopmynupoBaHUE BHIBOIOB.

eas v 3agaun:

1. Peanu3anust OCHOBHBIX 00111€00pa30BaTENBHBIX MPOTPAMM I10 YI€OHBIM MPEJMETaM eCTECTBEHHOHAYYHOW HANPABICHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOH /1€ TeNbHOCTH 00yJaroImuxcs;

2. BBCIACHUC COBPCMCHHLIX CPCACTB O6y‘{€HI/IH " BOCIIUTAHUA JJIsI U3YYCHUSA (B TOM 4HUCIIC SKCHepI/IMeHTaHBHOFO) JUCHUIIINH (MO,I[yJ'IGﬁ)
GCTGCTBGHHOHay‘{HOfI HaIIpaBJICHHOCTHU IIPpU p€ajin3aliiid OCHOBHBIX O6HI€O6p&30BaT€JIBHI)IX nporpamMm 1M JONOJTHUTCIIBHBIX 06meo6pa30BaTeanmx
nporpamMmm, B TOM 4YUCJIC IJIA PACIHUPCHUSA COACPKAHNA yqe6Horo npeamMeTa «XUMUSAY.

3. BOBJICUCHHE ydqamuxcsda B IPOCKTHYIO ACATCIbHOCTD

Mecto Kypca B 06pa30BaTeJ’lBHOM nmpomecce:



[IporpaMma BHEYpOUHOIl IEATEIBHOCTH «IKCIEPUMEHTAIbLHASI XMMUD» pazpaboTaHa Juid yyamuxcs 9-ro kjacca i paccyutan Ha 34 yaca.
(mpoBeneHUE 3aHATUI B TEUSHUH BCETO Y4eOHOTO ro/ia).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMDbI
JINYHOCTHBIE Pe3yJbTaThl
orpesienieHe MOTUBALIMK U3Y4eHHs yUeOHOTO MaTepuana;
OlieHMBaHKE YCBAaBAEMOI'0 yueOHOIr0 MaTepuaia, UCX0/Is U3 COLMATIBHBIX U JINYHOCTHBIX LIEHHOCTEH;

MOBEIIIEHUE CBOETO O6paSOBaTeJ'IBHOFO YPOBHA U YPOBHA T'OTOBHOCTHU K U3YUCHUIO OCHOBHBIX UCTOPHUYICCKUX CO6BITPII>1, CBsA3aHHBIX C Pa3BUTUCM
XHMMHHU U O6H.[€CTBa;

3HaHUE NPaBUI IOBEJCHUS B UPE3BbIUANHBIX CUTYALUAX;

OlieHMBaHKE COLMATIBHOIN 3HAYMMOCTH PO ecCcUii, CBI3aHHBIX C XUMUEH;

BlaJileHHe npaBuiIaMu 0€30MacHOro oOpalieHns: ¢ XMMUYECKUMHU BeLeCTBaMH U 000pYyJOBAHUEM, POSIBIEHHE SKOJIOTHYECKOH KyIbTYpBHI.
MeranpeamMeTrHble pe3yJIbTaThl
PeryastuBubie YY1 ;

li¢gnenonaranye, BKIIK0Yas MOCTAHOBKY HOBBIX IIeiel, MpeoOpa3zoBaHue MPAKTUYECKOH 3a/1a4 B TIO3HABATEIbHYIO, CAMOCTOSTENILHBIN aHATH3
YCTIOBUIl TOCTHKEHHS 1IeTTH Ha OCHOBE yu€Ta BBIJEICHHBIX YUUTEIIEM OPUEHTUPOB JACHCTBUSI B HOBOM YUeOHOM MaTepHale; INaHupPOBaHUE MTyTH
JOCTHOKEHHUS 1IeJIEH;

ydTaHaABJICHUE 1[EIEBBIX PUOPUTETOB, BbIICJICHUE aTbTEPHATUBHBIX CIIOCOO0B AOCTHXKEHHUS LIEU U BBIOOp Hanbosee 3pdeKTUBHOTO crocoda;
YMEHHUE CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIATh UM
;  YMeHHe MPUHUMATh PEIIeHUs B TPOOIEMHOM CUTYaLIUN;

MOCTaHOBKA y‘le6HLIX 3a4a4, COCTAaBJICHUC I1JIaHa U ITOCJICJOBATCIIbHOCTHU I[eﬁCTBHﬁ;



(@)FaHI/ISaHI/IH pa6oqero MCCTa IIPU BBINIOJIHCHUHN XUMHUYCCKOI'O SKCIICPUMCHTA,

I@)OFHO?»I/IpOBaHI/Ie pPe3yJIbTaTOB O6y‘leHI/I${, OLCHUBAHNEC YCBOCHHOI'O MAaTCpUajid, OIICHKAa Ka4C€CTBA U YPOBHS IMOJTYYCH HBIX 3HaHPII>1, KOPpCKIus
IJIaHa U crocoda JIeHCTBUS I1pH H606XOI[I/IMOCTI/I.

ITo3naBarenbubIe YY /:
MOWCK W BbIACIICHUE HH(DOPMAITIH;
dHanu3 ycIoBHil U TpeOOBaHMI 3a/1auu, BEIOOD, COTIOCTaBIeHHE U 0OOCHOBAaHKE CIIOCO0A pPellIeHus 3a0a4u;
BBIOODP HambOomee 3(h(HEeKTUBHBIX CIIOCOOOB PEUICHHS 331a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
BBIJIBIDKCHUE ¥ 000CHOBAHHE THITOTE3bI, BEIOOP crtoco0a €€ MpOBEPKH;
¢dMOCTOSITeIbHOE CO3/JaHUE AJITOPUTMA JIEATEIHLHOCTH MPU PEIICHUH MTPOOIEM TBOPUECKOTO M MMOMCKOBOTO XapaKTepa;
YMEHHUS XapaKTEPU30BaTh BEUIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM,;

OmMMCHIBAHUE CBOMCTB: TBépZ[I)IX, KUAKUX, ra3006pa3me BCLICCTB, BBIJACIICHUEC NX CYIIICCTBCHHBIX ITPU3HAKOB;

@O6pa)KeHI/Ie coCTaBa HpOCTGfIH.IPIX BCHICCTB C IOMOIIIBIO XUMHUYCCKUX (1)OpMy'J'I U CYHIHOCTH XUMHUYCCKUX peaKHI/Iﬁ C IOMOIIBIO XUMHUYCCKHUX

YpPaBHCHUU;

IH)OBG,I[GHI/IG Ha6HIOHeHHfI, OIIMCAaHUC ITPHU3HAKOB U YCJIOBI/Iﬁ TCUCHUA XUMHNYCCKUX peaKHHﬁ, BBIINIOJIHCHHUEC XUMHUYCCKOI'O OKCIICPUMCHTA, BLIBOABLI Ha
OCHOB€ aHa/Iu3a Ha6JIIO,Z[€HI/Iﬁ 3a 3KCIICPUMCHTOM, PCHICHUC 3a/iaY, IIOJIYYCHHUC XUMHYECKOH I/IH(1)OpMaHI/II/I N3 pa3sjIMYHbIX UCTOYHUKOB,

)@/IGHI/IG OPraHru30BbIBATH UCCIICAOBAHNEC C LCJIbIO IIPOBCPKU I'MIIOTES;
)@/IGHI/IG ACJIaATh YMO3AKIIFOUYCHU S (I/IH,I[yKTI/IBHOG H 110 aHaHOFI/II/I) U BBIBOJHBI,
)@/IGHI/IG 00BEKTHUBHO OLICHUBATb PIH(l)OpMaI_II/IIO O BCIICCTBAX U XUMHUUYCCKUX IIpOLCCCaX, KPUTUYCCKH OTHOCUTLCA K HCGBHOHaquOﬁ I/IH(1)OpMaLII/II/I.

KommynukarususieYy /l:

MOJHOE ¥ TOYHOE BBIPAXXCHUEC CBOUX MBICIIEH B COOTBETCTBUU C 3aJ1a4yaMu U YCJIOBUAMU KOMMYHUKAIIUU



aJleKBaTHOE UCIIOJIb30BAaHUE PEUCBBIX CPEICTB VIS yYaCTUs B JUCKYCCUU M apIyMEHTAIIMU CBOCH TIO3UINH, YMEHHUE TIPECTABISITh KOHKPETHOE
coJiepKaHne C COOOIIEHUEM ero B MMCBMEHHON U yCTHOH (hopMe, oTpeiesieHne Crioco00B B3aUMOICHCTBUS, COTPYIHHYECTBO B TIOUCKE U cOOpe
uHpopManuu;

ofipenieseHne coco00B B3aUMOACHCTBHS, COTPYAHUYECTBO B IOUCKE U cOOpe MH(OPMAINH, y4acTHue B JUAIOTe, INIAHMPOBAHUE OOIINX CIIOCOOO0B
paboThI, MPOSBICHNE YBAXKUTEIHHOTO OTHOIICHHS K JPYTUM YYaIIUMCST; OTIMCAHUE COJIEPYKAHUSI BBITIOJIHAEMBIX JCUCTBHUIH C IENTbI0 OPHEHTHPOBKH B
IIPEIMETHO- IPAKTUUECKOH 1€ATEIbHOCTH; YMEHUS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMYHBIX MO3ULUHA B COTPYIHUYECTBE;

(hbpmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO, APTYMEHTHPOBATh U KOOPJMHHUPOBATH €€ C MO3UIHUIMHU TapTHEPOB B COTPYIHHUECTBE MIPH
BbIPAaOOTKE OOIEro pereHusi B COBMECTHOM 1eATENbHOCTH;

OGYIIECTBIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;
TiIaHUPOBATh 00IIME CTIOCOOBI PaOOTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIUIO, OLIEHKY IEHCTBUH MapTHEPA, yMETh yOSK1aTh;

HETIOTB30BATh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA JIJISI OTOOPAKCHHSI CBOUX YYBCTB, MBICJICH, MOTHBOB M MIOTPEOHOCTEH; 0TOOpakaTh B peun
(orucanue, 0OBSICHEHHE) CONEPIKAHNE

COBEpIIAEMbIX JEHCTBUI, Kak B (hopMe TPOMKOW COLIMATU3UPOBAHHOM peun, TaK U B popMe BHYTPEHHEH peun;

PasBUBaTh KOMMYHMKATHBHYIO KOMIETEHLUIO, HCIOJIb3Ys CPEACTBA YCTHON U MUCbMEHHON KOMMYHHUKAIMK IpU paboTe ¢ TEKCTaMu yueOHHUKa U
JIOTIOJIHUTENIBHOM JINTEPATYPOH, CIIPAaBOYHBIMU TaOIUIIAMU, IIPOSBJIATH TOTOBHOCTh K YBaXEHUIO MHON TOUKHU 3PEHUS IIPU 00CYKICHUH PE3YJIbTaTOB
BBINOJIHEHHOH paboThI.

IIpeameTHbIe pe3yabTaThI

OOyuaromuiicst Hay4uTCs:
MPUMEHSTH OCHOBHBIE METO/IbI TIO3HAHUS: HAOIOCHUE, HU3MEPEHHE, SKCIIEPHUMEHT;
OIKCHIBATH CBOMCTBA TBEP/BIX, KUAKHUX, Fa3000Pa3HBIX BEIECTB, BBIACISS X CYIICCTBCHHBIC TPU3HAKH;
PACKpPBIBATH CMBICI 3aKOHA COXPAaHEHHSI MAaCChl BEIIECTB, AaTOMHO-MOJICKYJISIPHOW TEOPHHU;

Iﬁ(ﬁﬂI/I“IaTb XHUMHYCCKHUEC U (bHBPI‘leCKI/Ie SBJICHHA,



HA3BIBATh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKIUt;
coOnroaTh mpaBuiia 6€30macHoi paboThl IPU IPOBEICHUH OMBITOB;
TidJIE30BaTHCS 1a00PaTOPHBIM 000PYAOBAHUEM U TIOCYI0H;

Iﬁ)ﬂy‘laTB, CO6I/IpaTI> F33006p213HBI€ BCHICCTBA U PACIIO3HABATh HUX; XdPAKTCPHU30BATH (1)I/I3I/ILI€CKI/IG 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHN4YCCKUX COG,Z[I/IHGHI/Iﬁ, IIPOBOJUTDH OIIBITHI, IIOATBCPKAAOITUC XUMHWYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPIraHUYCCKUX BCIICCTB,;

}ﬁCKpLIBaTL CMBICIT IOHATUS «PpaCTBOP», BBIYUCIATH MACCOBYIO OOJIFO paCTBOpéHHOI‘O BCIICCTBA B PaCTBOPEC, TOTOBUTL paACTBOPLI C OHpeI[eJ'IéHH o
MaccoBO# z[oneﬁ paCTBOpéHHOFO BCIICCTBA,

)&paKTepI/ISOBaTB 3aBUCUMOCTDB (bHSquCKI/IX CBOMCTB BEIIECTB OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I, OonpcCAcCiIsATL BUJ XHUMHYECKOU CBSI3U B
HCOPraHN4CCKUX COCIANHCHUAX,

IﬁCKpI)IBaTI) OCHOBHBIC ITOJIOXKCHUSL TGOpI/II/I BHGKTpOHHTHqGCKOfI Jucconuanunu, COCTaBJIATh ypaBHeHI/IFI BHGKTpOHHTHqGCKOﬁ JUccouanum KucCJjorT,
HIeJIOYeH, COJICH U PeaKIiii HIOHHOTO OOMEHa;

IﬁCKpLIBaTB CYIIHOCTB OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, ONpeACIsITb OKUCIUTEIIb U BOCCTAHOBUTCIIb, COCTABJIAITH YDABHCHU A
OKHUCIHUTCIIBHOBOCCTAHOBUTCIIbHBIX peaKHHﬁ;

HA3BIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKON peaKInu;
XdpakTepu30BaTh B3aUMOCBS3b MEX/1y COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEMETAJIOB U METAJLIOB;

IH)OBOI[I/ITL OIIBITHI IO MOJYICHUIO U U3YUCHHUIO XUMHUUYCCKUX CBOICTB Ppa3IMYHbIX BCIICCTB, EpaMOTHO 06pa1uaTLc51 C B€IICCTBAaMU B
MMOBCEIHEBHOM JKHU3HU.

OO0y4aromuiics NoJIy4YuT BO3MOKHOCTh HAYYUTHCH:

BBIJBUTaTh U IMPOBCPATH SKCIICPUMCHTAJIBHO 'MIIOTE3bI O XUMHUYCCKUX CBOMCTBax BCHICCTB Ha OCHOBC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH
BCTYIIAaTh B XUMHWYCCKUC PCAKINHU, O XaPAKTCPEC U IIPOAYKTAX PA3JINIHBIX XUMHWYCCKUX peaKHHﬁ;

)@paKTepI/ISOBaTL BCIICCTBA 10 COCTAaBYy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIUBATh MIPUIUHHO-CICACTBECHHBIC CBA3HU MCKAY JaHHBIMU
XapaKTCPUCTUKAMHU BCIICCTBA,

¢OCTaBIIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUS I10 COKpaHIéHHI)IM HOHHBIM YPaBHCHUSM;



IﬁDOFHO3I/IpOBaTB CII0COOHOCTH BCIICCTBA IIPOABJIATH OKUCIIUTCIIbHBIC UJIM BOCCTAHOBUTCIIBHLIC CBOMCTBA C y‘{éTOM CTEIIeHEH OKHMCIICHUS
9JICMCHTOB, BXOJAIINX B €I'0 COCTAaB,

BBIJIBUTATh ¥ IPOBEPSTH SKCIIEPUMEHTAILHO THIIOTE3bI O pe3yIbTaTaX BO3JICHCTBUS pa3IMUHbIX (DAKTOPOB Ha U3MEHEHUE CKOPOCTH XUMHUYECKOM
peaKIuu;

HCTIOJIb30BaTh TPUOOPETEHHBIC 3HAHUS IJIs1 SKOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpejie;

HCETOIL30BATh HpI/IO6peTéHHHe KIIFOUCBLIC KOMIICTCHIIUH ITPU BBITIOJJHCHUHU IIPOCKTOB U PCHICHHUU y‘le6HO-I/ICCHeHOBaTeJILCKHX 3aJa4 110 U3y4CHUIO
CBOﬁCTB, CIIoco00B MOJIY4YCHUA U paCllO3HaABaAHUA BCUICCTB,

AOBEKTHBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XMUMHNYCCKUX IIPOLECCAX;

(0CO3HABaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUM 110 XUMUH JJIs1 IPAKTUYECKON EATEIbHOCTH YEJI0BEKA; CO3JaBaTh MOJEIIN U CXEMBI JUUIS PEILEH s
y4eOHBIX M MMO3HABATEIbHBIX 337a4; MOHUMATh HEOOXOIUMOCTh COOJIOACHUS TIPEANMCaHHA, PEITaraeMbIX B HHCTPYKIHSIX 10 UCTIOJIE30BAaHHIO
JIEKapCTB, CPEACTB OBITOBOM XUMHHU U AP.

Coaep:xanne nmporpaMmbl «JIKCIEPUMEHTATBLHAST XUMUD)
9 kaacc (34uaca, 1 yac HeaesI0)
BBenenne B Kypc «OkcnepuMeHTanabHas XuMusi-9 (1 1)
BBoanbii uncTpyKTax 1o Th. Xumus — HayKa 3KCIIEpUMEHTAJIbHAS.

JlemoHcTpannoHHbIl dkcriepuMeHT Ne 1. O3HakoMIIeHHE ¢ Tab0paTOPHBIM 000pyIoBaHHEM; TPUEMBI Oe301acHoi paboThl ¢ HUM. BxomHoe
TECTUPOBAHUE 110 TEOPETUUECKUM U MPAKTUYECKUM 3HAHUSAM 3a 8 Kilacc

Paznen 1. MHoroo6pasue XuMHU4eCKMX peakiuii B IKcepuMeHTaIbHON xumuu (7 4)



Tema 1. Xumnueckue peaknuu (3 4)

[TpakTrueckas paborta Ne 1 «IIpaBuia TexHuku 6€30MacHOCTH MpH padboTe ¢ 1abopatopHbIM 00opyaoBanueM. [IpaBuna noab30BaHMs HarpeBaTeIbHBIMU
ycrpoiictBamu» OBP B skcriepruMeHTaIbHOM XUMUU JlaGopaTOpHBIi OIBIT
Nel «M3yuenne peakiuu B3auMOACHCTBUS Cyab(huUTa HATPUS C IIEPOKCUIOM BOJOPOAA»

TemnoBoii a3 ekt xumuueckux peakiuil. [lousrue 00 3K30- ¥ SHAOTEPMHUUECKUX peakuusx. JleMonctpanuonHblii onbIT Ne 2 [Ipumepsr 9k30- u
sHAOTEpMUYECKUX peakiuil. JlemoncTpanronusiii onbIT Ne 3 «TemnoBoii a¢d ekt pacTBopeHus BemecTB B BoJe» CKOPOCTh XUMUYECKUX PEaKIUN
JemoHncTpaunoHHbli onbIT Ne 4 B3aumoelicTBe LMHKA C COJISIHOMW M YKCYCHOM KHCIIOTaMu. B3auMopneicTBUE IrpaHyJMpOBaHHOTO LIMHKA U
[IMHKOBOM MBLIU € CONAHOM KucnoToil. B3ammoneiictBue okcuaa menu(ll) c cepHoOli KUCIOTOM pa3HOM KOHIIEHTPAIMM MPH Pa3HBIX TeMIepaTypax.

[TpakTuueckas pabota Ne2. M3ydyeHue BIUSHUS YCIOBUM MTPOBEICHUS XUMUYECKOM peakiiuu Ha €€ CKOPOCTb.
Jlaboparopusbiit onbiT Ne2 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHON CIIOCOOHOCTH METAJLIIOBY

IToaroroBka k OI'D

Tema 2. DaexkTpoauTnyeckas auccouuanus (4 4)

DNeKTPOIUTUYECKask AUCCOLUAIMS — ITIABHOE YCIOBHUE NPOTEKAHUS peaKkiil B pacTBOpax.

JlemoHcTpaunoHHbIN onbIT NeS McnbiTaHMe pacTBOPOB BEIIECTB HA HJIEKTPUUYECKYIO MPOBOJUMOCTb.

JleMOoHCTpauMOHHBIN ONBIT Ne6 «DJIeKTPOIUTHI U HERJEKTPOIUTH) DIEKTPOIUTHUECKAs JUCCOLUALMS KUCIIOT, IeJI0Uel 1 COJeH.

JlaGopaTopuslii onbIT Ne 3. «CuiibHBIE U c1a0bIe ANIEKTPOIUTHD OnpeneseHne KUCIOTHOCTHOCHOBHOCTH CPEJIbI MOYYEHHBIX PACTBOPOB C MOMOIIBIO
MHJUKATOpa U JaTYUKa dJIEKTPOIPOBOJHOCTH

Jlaboparopusbiit onbIT Ne 4 «3aBUCUMOCTB AJIEKTPOIIPOBOTHOCTH PACTBOPOB CHIIBHBIX JICKTPOJIMTOB OT KOHIICHTPAIIMH HOHOBY» Peakim noHHOTO
oOmeHa.

Jlaboparopuslii onbIT Ne 5 «B3aumopeiicTBue ruapokcuaa 6apus ¢ cepHoit kucnotoi» JlabopatopHsiit onbIT Ne 6 Peakiiuu oOmMeHa Mex Iy
pacTBOpaMu 3JIEKTPOJIUTOB.

[TpakTrueckas pabota Ne3. «OnpeaeneHre KOHIICHTPAIIMH COJIU IO AJIEKTPOTIPOBOJHOCTH PACTBOPA»
IToaroroska x OI'D

[Ipaktruueckas pabota Ne4. Pemienne sKCiepuMEHTANIBHBIX 33/1a4 10 TeMe «DJIEKTPOIUTHUECKas quccoruanus». Th



TecToBbIil KOHTPOJIB 1O pazaeny «MHOTooOpa3ue XUMHUYECKUX PEAKIMI B SKCIIEPUMEHTATLHON XUMUM»
Paspean 2. [IpakTuKYM 110 M3Yy4€HHIO CBOWCTB MPOCTHIX BElIECTB: HEMETAVIOB M METAJLI0B, UX coequHeHni ( 2049)
Tema 3. CBoiicTBa rajioreHoB (2 1)

l"anorensr: pusnyeckue u xumMudeckue cBoiictsa. CoelnHEeHUs rajJoreHoB. Xia0poBoaopo 1 JlabopaTopHslit onbIT Ne7 Pacno3naBanue coystHON
KHUCJIOTHI, XJIOPUJOB, OPOMUIIOB, HOJIUIOB U HoJa.

Jlaboparopusiit oneiT Ne§. OtOenuBaromiue CBOCTBa XJIopa .

Jlaboparopubiit oneiT Ne9. B3anuMHO€e BHITECHEHHE raJIOT€HOB U3 PacTBOPOB ux coser Ilpaktuyeckas padota Ne 5. «Onpenenenue conepsxanus
XJIOpPUJ-UOHOB B MUTHEBOM BOJIE»

Tema 4. CBoiicTBa Kuca0poaa u cepbl (4 1)

Kucnopon: nmomyueHue u XuMHueCKue CBOMCTBA.

JlemoncTpannoHHblil onbIT Ne 7. «[Tonyuenue u codrpanue KUciaopoa B 1aOOpaTOPUH U 3all0JIHEHHE UM Ta30MeTpay
Jlaboparopusbiit oneiT Nel(. «I'opeHue cepsl Ha Bo3ayxe U B kuciopoje» Cepa. XuMHUUYeCKre CBOCTBA CEpBHI.

JlemoHcTpannoHHbIN onbIT No7. AmoTponHsle Moaudukanun cepbl. O3HaKOMIIEHHE ¢ 00pas3laMu cepbl U €€ NMPUPOJHBIX COCTUHEHUH.
CoenuHeHus cepbl: CEPOBOJOPO/, CEPOBOAOPOAHAsA KucaoTa. Cynbhuabl.

JlemoncTpannonHbiid onbIT Ne§ OOpasiel NpupoAHBIX CcyabhunoB u cyrnbdarto. Jlaboparopusrii onbiT Nell KauecTBeHHBIE peakimu Ha Cylnb(ui-
noHbl B pactBope. CoenuHeHust cepbl: okcup cepbl (1V), cepHucTast KucioTa U €e COoJH.

JlaGopaTopusrii onbIT Ne12 KauecTBeHHble peakimu Ha CyibpuT- HOHBI B pactBope. CoenuHenus cepsl: okcun cepsl (VI), cepras kucnora u ee
COJIH.

JlaGopaTopusiii onbIT Ne13 KauecTBeHHbIe peakimu Ha Cyiab(ar-uoHBI B pacTBope. CBOICTBA CEPHON KUCIOTHI.
JlaGopaTopHslii onbIT Ne14 M3ydeHne CBOMCTB CEPHOM KHUCIOTHI
Tema 5. CBoiicTBa azota u ¢pocdopa (5 4)

A30T: QpuznuecKre U XUMUYECKHUE CBOMCTBA. AMMHUAK.



Jemonctpaunonusiil onbIT Ne9 Th [lonyuenne ammuaka U €ro pacTBOPEHHE B BOJIE.

Jlaboparopusiit onbiT Ne 15 «OcHoBHBIE cBolicTBa ammuaka» CoJIl aMMOHHUSI.

JlaGoparopusiii onbIT Nel6 B3aumoaeiicTBie cojieii aMMOHHUS CO IesiodamMu A30THask KHCIIOTa.

Jlaboparopusiii onbiT Ne 17. M3yueHnue cBOWCTB a30THON KHCIOTHI

[TpakTdeckas padborta Ne 6. «OnpeeneHrne HUTPAT-HOHOB B MUTATEIILHOM pacTBOpe» CoJM a30THOM KHCIOTH — HUTPATHI.
JlemoncTpannonHsiid onbiT Ne10 OOpasubsl NpUPOIAHBIX HHUTPATOB U (hocdaros.

JlaGopatopusiii onbiT Nel8 O3nakomiieHHe ¢ a30THBIME 1 (ocopHbIMU ynoOpeHusiMu. PacriosnaBanue a3oTHbIX ynoopenuii. @ochop. CoequneHus
docdopa: oxcua pocdopa (V), oprodochopras kuciora u ee conm. DochopHbie ynoopeHus

Jemonctpannonnsiii onbT Nel1 O6pasusl kpacHoro dochopa, okcuaa pocdopa (V), mpupoansix hocdaros.

JlaGopaTopHsiii onbIT Nel18 «l'openne cepsl u pocdopa Ha BO3AYXE U B KUCIOPOICH»

Tema 6. CBoiicTBa yriepoaa u kpeMHus (4 4)

Yraepon, ¢uznyeckue cBOWCTBA. AJUIOTPOIHUS yriiepoaa: aiamas, rpadur, kapouH, QyiuiepeHsl. XMMUYECKHE CBOWCTBA Yriiepoja.

JlemoHcTpannoHHbId onbIT Nel2 Moaenu kpucTtammueckux pemérok ainmaza v rpadgurta. Okcuipl yriepoja. YrapHblil U yrI€KUCIbIA Tas3bl.
VYronbpHas KHCIOTa, KApOOHATHI

JemoncTpannonnslii onbIT Nel3 OOpa3ipl NpUpOTHBIX KAPOOHATOB M CHUIIMKATOB.

JlaGopaTopusrii onbIT Ne19 KauecTBeHHast peakuuss Ha YIJIEKUCIHBIA Tas.

JlaGopatopusrii onbiT Ne20. KauecTBeHHast peakiysi HA KapOOHAT-HOH.

Jlaboparopusbiit omeiT Ne 21 «B3anMoeiicTBHe N3BECTKOBOM BOJIBI C YIIIEKUCIIBIM Ta30M)

[TpakTrueckas pabota Ne7. «[lomydenue okcuaa yraepona (IV) u usydenue ero cBoiicts. Pacro3naBanue kapOoHaroB». KpeMHuUlt u ero CoeIMHCHUS.
JlaboparopHuslii (3aHMAaTETBHBIN) ONBIT No 22 «BrIpamuBanue BOAOPOCICH B CHITMKATHOM KIIEe)

IToaroroBka k 1A



KonTponbHoe TectupoBanue no nojapaszaeny «IIpakTukym 1o u3ydyeHuro CBOMCTB MPOCTHIX BELIECTB HEMETANIOB UX COCTUHEHUN
Tema 7. O01ue ¥ HHANBUAYAJIbHBIE CBOHCTBA METALJIOB (5 1)

Obume ¢puzndyeckre 1 XUMHUYECKHUE CBOIICTBA METAINIOB: peaKlUy ¢ HeMeTaJUIaMU, KUCJIOTaMu, COIsIMA. BoccTaHOBUTENbHBIE CBOWCTBA METAIITIOB.
DNEKTPOXUMUYECKUH PsIJl HAPSHKEHU METaIOB.

Jlaboparopusbiit oneiT Ne23. B3auMoelicTBUe METallIOB C pacTBOpamu coJlieil. BzaumopelicTBrue MeTauioB (Maruus, [UHKA, JKeje3a, MeJH) ¢
pacTBopaMu KUCIOT

JemoHcTpannoHublii onbIT Nel4. U3yuenue oOpasioB metamioB. lllenounsie Metamibl. CoeIMHEHUS IETOYHBIX METAJIIOB
JlemoHcTpanoHHbIH onbIT NelS5 B3aumoelicTBHe MISIOYHBIX METAUIOB ¢ Boj0M. CBOHCTBA MIEIOYHO3EMETbHBIX METAUIOB U UX COCTUHEHUH.

JlemoHcTpanoHHbIH onbIT Nel6 B3anMoaeiicTBre mENT0YHO3EMENbHBIX METAIUIOB € BOAOW. OOpa3Ihl BOKHEHIIUX MPUPOIHBIX COCAMHCHHH MarHus,
Kaneusg. CBOMCTBA COeAUHEHUH Kaablus. JKeCTKOCTh BOIBI

JlaGoparopuslii onbIT Ne24. O3HaKOMJIGHHE CO CBOMCTBAMH M MPEBpAIICHUSIMH KapOOHATOB M THIPOKAapOOHATOB.
Jlaboparopuslif onbIT Ne25. Y cTpaHeHe )KeCTKOCTH BOJIbI B JOMAIIHUX YCIOBHSIX

CpoiicTBa anmroMuHUsA. AMGOTEPHOCTh OKCHJA W THUIAPOKCHIA ATFOMUHUSL

Jlaboparopuslii onbiT Ne26. [TosryueHne ruapokcuaa adlOMUHHUS U B3aUMOJEWCTBHE €ro ¢ KUCIOTaMHu U Ineiouyamiu. JKeneso.
JlemoncTpannoHHbii onbIT Nel7. OOpasisl pya xene3a. CkUuraHue xenesa B KHCIOPOJIE.

Jlaboparopusbiit onbiT Ne 27. «OkucieHue xene3a Bo BIaXHOM Bo3ayxe» CBoiCTBa cOeIMHEHUN >Kene3a: OKCUIOB, THAPOKCHIOB U cojeil xkene3a(ll u
I1I).

Jlaboparopusriii onbiT Ne28 [Tonyuenue ruapokcunos xene3a(ll) u (1) u B3aumoeiicTBre WX ¢ KUCIOTaMU U LIEIOYAMHU.
[TpakTrueckas paborta Ne§. Pemienue skcrepuMeHTanbHBIX 3a7ad mo Teme «OO0Iue U HHANBHIYaIbHbIE CBOICTBA METAILIOBY.
IToaroroBka x ' 1A
KontposbHoe TecTupoBanue no nojapasnaeny «lIpakTukyMm 1o u3y4eHuro CBOMCTB MPOCTBIX BEUIECTB METANIOB UX COECTUHEHUI

Paspnen 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAIbHONW M MPOECKTHOM JesiTe1bHOCTH ( 6 1)



Texuuka 6€30MacCHOCTH MPH BBHITTOJHEHUH CAMOCTOSTEIBHBIX OMBITOB U SKCIIEPUMEHTOB B JOMAIIHUX YCIOBHSX M C UCHIOJIb30BAaHUEM 00OPYIOBAHH S
XUMHYECKOH J1abopaToOpuH.

[IpakTrueckas paborta Ne9. OOpaiiieHne co CTeKIOM (crudanue CTeKISTHHON TPyOKH, U3TOTOBJICHHE: MUNIETKHU; KAUJUIIPOB; MPOCTEUIITNX y3TI0B;
MPOCTEHIINX MPUOOPOB) XUMHUSCKUN aHAIN3: KAYeCTBEHHBIN U KOJTMYECTBEHHBIN TeopeTHIecKre OCHOBBI ONBITHO-OKCIIEPUMEHTAIBHON 1
IIPOEKTHOM IE€ATEIBHOCTH.

Bb10op Tembl nNpoekTa.

[Tnanuposanue nesitensHOCTH. [lonroroska mpoekra. Coop nHpOpMaIUK MO TaHHOK TEMe.

MopenupoBaHre IPOSKTHOM IeSITEIHbHOCTH. BhIoHeHHE y4eOHBIX MPOEKTOB, OTBITHO -IKCIIEPUMEHTAIBHBIX PadoT.
[TpakTrueckue padboTsl Nel0-12 mo TemMaM MPOEKTOB yJalUXCsI

[ToarotoBka yueOHBIX MPOEKTOB K 3aIIUTE

[IpomexyTouHasi aTTecTalusl.

3amuTa nNpoeKTOB

O606H.[€HI/I€, CUCTCMAaTU3aluA U KOPPCKUIUA 3HAHUH yqalmuxcs 3a Kype ((9KCHepI/IMeHTaJ'II>HaH XHUMHU», 9 knacc.

DopMBbI KOHTPOJIS
®opmupoBanne MKT-koMrneTeHTHOCTH 00y4Yaromuxcs
YUYeHUK Hay4YUTCs:

- UCTIOJIb30BaTh pa3HbIC MPUEMBI MOMCKA MH(GOPMAIIUU HA TIEPCOHAIBHOM KOMIIbIOTEPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCTIOIb30BaHHEM
obopynoBanus 1HppoBoil 1abopaTopuu;

- UCTIOJIb30BaTh Pa3IMYHbIE CTIOCOOBI XpaHEHHS U BU3yaIH3aluyd HHPOPMAIINHY, B TOM YHCIe, B Tpadudeckor Gpopme

(I)OpMI/IPOBaHI/Ie KOMIIETEHTHOCTH B 00J1aCTH Ol'lbITHO-3KCHepHMeHTaﬂbH0ﬁ H l'[pOCKTHOﬁ HCATCJIbHOCTH



YyeHuk HAY4YUTCA IJIAaHUPOBATDH U BBINIOJIHATD y‘le6H0€ HCCIICAJOBAaHUC N y‘le6HBII>i IMPOCKT, UCTIOJIb3Y O60py,I[OBaHI/Ie, MOJECIU, MCTOJbI, IIPHUCMBI,
aJICKBATHBIC HCCHGI{yeMOﬁ HpO6H€Me. VyeHnk IMOJIYYUT BO3MOKHOCTb HAYUUTHCA CAMOCTOATCIIBHO 3aAYMbIBATD, IIJIAHUPOBATH U BBINIOJIHATD y‘I€6HOG
HCCIICOOBAHUC, y‘le6HHﬁ u COI_II/IaJ'IBHHﬁ ITPOCKT IIO GCTeCTBeHHOHay‘lHOﬁ HaIIpaBJICHHOCTH.

Yu4er pe3yibTaTOB BHEYPOYHOM AeATEILHOCTH

@DOpMBI ¥ IEPUOJUYHOCTE KOHTPOJIS

Bx01HO# KOHTPOJIb TPOBOJUTCS B HaYalle y4eOHOTO TOAa JAJIsl IPOBEPKH HAYAIIBHBIX 3HAHUN M yMEHHUH 00y4Jaromuxcs.
Texymuili KOHTPOJIb NPOBOJUTCA Ha KaXKIOM 3aHITUU B (OpPME MeAarornyeckoro Habaro1eHHsl.

TecToBbII KOHTPOJIb OCYIIECTBIISIETCA 110 OKOHYAHUH U3YYEHUS KAKIO0T0 pa3zena.

HpOMe)KYTO‘-IHaH arTecTauusa NpoOBOJUTCA B KOHIIC y‘~IG6HOFO rojga B (1)OpM€ 3alIUTEI ITPOCKTA, MMO3BOJIACT IIPOBECTHU aHAJIN3 PE3YJIbTATUBHOCTU
OCBOCHUA O6y‘laI-OH_II/IMI/IC$I OCHOB OHLITHO—BKCHepI/IMeHTaHBHOﬁ n HpOGKTHOﬁ ACATCIIBHOCTU TAHHOT'O KypCa BHeyquHOﬁ ACATCIBbHOCTHU
<<3KCH€pI/IM€HTa.HI)Ha$I XUMUSA.

KpnTepnn OILCHKH PE3YJIbTAaTOB 0CBOCHHUS IPOrpaMmMbl Kypca

PaboTa oOyuarommxcs OIIeHNBAETCS 10 TPEXYPOBHEBOM IIKaJIe, MPEANOIararoeil HaTndue CIeIylonnX YPOBHEH OCBOSHHS TPOTPAMMHOTO
MaTepuala: BbICOKHH, CpeAHUI, HU3KUH.

Broicoxkni YPOBCHD!: O6yanOHlHﬁCH ACMOHCTPUPYCT BBICOKYIO OTBETCTBEHHOCTL U 3aMHTCPECOBAHHOCTD B 06pa30BaTean0171 JCATCIBbHOCTH,
MMpOABJISICT UHULIUATUBY, HEC IPOITYCKACT 3aHATUA 6e3 YBa)KHTeHLHOﬁ IMPpUYIUHBI, IEMOHCTPUPYCT BBICOKHM YPOBCHb 3HAHUM U

KOMHGTGHHHﬁ, BJIAACCT HA BBICOKOM TBOPYCCKOM YPOBHC HpI/IO6peTéHHHMI/I B XOJC€ U3YyUCHUS IPOIrpaMMbl YMCHUSAMHA U HABBIKAMU;

Cpemmﬁ YPOBCHL!: 06yqa}01u1/1171051 ACMOHCTPUPYET OTBETCTBCHHOCTD U 3AUHTCPCCOBAHHOCTD B O6paSOBaTeHLHOﬁ ACATCIIbHOCTU, IIPOSABIIACT
XOpOH_II/Iﬁ YPOBCHb 3HaHUH U KOMHGTGHHHﬁ; HHUIOHWATUBBI HC ITPOABJIACT, HO crocobeH MNOAACPKUBATh HHUIIMATOPA B IIPCJIaracMoMm I10JIC
ACATCIBHOCTH, B JIOCTAaTOYHOM CTEIICHM BIIaJIceT oJIyq4a€MbIMHU B XOI€ U3YUCHUS IIPOT'PpaMMbl YMCHHUSIMU U HABBIKAMU

Hwusknii YPOBEHL!: O6yanOHIHﬁCH ACMOHCTPUPYET HCAOCTATOYHYHO OTBCTCTBCHHOCTh U 3aUHTCPCCOBAHHOCTL B O6paSOBaTeHBHOI>‘I ACATCIBbHOCTH,
MOCCIACT 3aHATHUA OT ClIydasd K ClIydaro, [IOKa3bIBACT y[[OBJIeTBOpI/ITeJII)HHﬁ YPOBCHB 3HAHUM U KOMHGTGHHHﬁ, B IICJIOM c1ab0 BJIAZICCT MMOJIy4aCMbIMU B
X0J€ U3YyUCHUA NpOTrpaMMbl YMCHUSIMH 1 HaBBIKAMMH.

(I)OprI PE3yJbTAaTOB OCBOCHHUSA IIPOrPpaMMbI BHeypoqﬂoﬁ JACATCJIBbHOCTH!



1. OTr™meTKa YPOBH:A JIOCTH)KECHUM 06yqa10meroc;1 B JIUCTC II€aroru4cCKoro Ha6J'IIO,I[eHI/I$I;

2. 3anucu B KypHaje y4éTra 0 pe3ylbTaTUBHOCTH Y4acTHsl 00yJaloluXcs B MEPOTIPUATHUAX PA3HOTO BUIA U YPOBHS (JHUILIOM, TPaMoTa,
OmarogapHoOCThb, JPYroe);

3. 3anucu B KypHaie yuéra 00 yuacTHH B BBIE3IHBIX MEPOMPUSITUIX
TemaTnka uccjie10BaTEJbCKIUX U MPOEKTHHIX Pad0T ¢ HCNOJIL30BAHHEM 000pyAoBaHus HeHTpa «Touka pocTan:
1. 3ydeHue menouyHOCTH pa3IuyHbIX COPTOB MbLJIA M MOIOUINX CPEJCTB.

2. niukaTopHbIE CBOMCTBA PAa3JIMYHBIX pACTeHUI 1 IIBETOB (C omnpeaencHueM pH pactBopoB). 3. OnpeseneHne KauecTBa XJie00meKapHOi MyKH U
xje0a.

4. Onpenenenre KayecTBa KUCIOMOJIOUHBIX TPOAYKTOB.

5. Ompenenenue 3aBUCUMOCTH U3MEeHEHHs pH 1eIbHOTO 1 TacTepU30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHUS.
6. Nzydyenue 3heKTUBHOCTH PA3JIMUHBIX COJIEBBIX IPETIOK.
7. KoHCcTpyHpOoBaHue «XUMHUYECKUX I'PEIOK», OCHOBAHHBIX HA XUMHUECKUX PEAKIIUIX.
8. CuHTE3 «MajaxuTa B Pa3INYHBIX YCIOBUSIX.

9. M3ydyeHnune KOppo3un xele3a B pa3INuHbIX YCIOBHSIX.

10. BousiHue cBeTa U KMCI0OpOia Ha CKOPOCTh Pa3ioKeHUs PacTBOPa HOANAA KaJIHsL.

11. Onpenenenue KkauecTBa BOJAOIMPOBOIHOM BOJIBI.

12. XKéctkocth Boabl. CIOCOOBI OnpeaeaeHus ) KECTKOCTH BOIBL.

13. Bymaxknast xpomarorpadus. Xpomarorpaguueckoe pas/ieliecHue BeIeCTB.

14. XpycrangpHoe CTeKI10. MOKHO JIU UCTIOJIb30BaTh JIJIsl XpaHEHUS IMUIIN?



TemaTn4yeckoe NJIaHUPOBAHUE

Neni/m Tema pa3pena K-Bo 1yacosn JlabopaTropHble IIpakTnyeckue padoThl
padoThI

Paznen 1. MHOTroOOpa3ne XUMHYECKUX PEAKIIUA B (7)
AKCIIEPUMEHTATbHONH XUMUU
Tema 1. Xumudeckue peakuuu 3 2 2
Tema 2. DJIEKTPOJIUTHYECKAS AUCCOIUAIIS 4 4 2
Pa3zpnen 2. [IpakTukym no U3y4eHUIO CBOMCTB MPOCTHIX (20)
BEIIECTB: METAJJIOB U HEMETAJJIOB, X COCTUHEHUIA
Tewma 3. CBolicTBa rajioreHoOB 2 3 1
Tema 4. CBolicTBa KHCJIOPOAa U CEPBI 4 4 0
Tewma 5. CBoiicTBa a3ota u ocdopa 4 5 1
Tema 6. CBoiicTBa yriepoJa 1 KpeMHUs 4 4 1
Tema 7. O0ue u HHAMBUAYaIbHBIE CBOWCTBA 6 6 1
METaJIOB

Pa3nen 3. OCHOBBI OIIBITHO-3KCIIEPUMEHTANIBHOMN U (7) 1

MIPOEKTHOM JIEATEIIbHOCTH

Hroro 33 28 9




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Neni/m | Tema 3ansiTHSA K-Bo Hara HNupopmaunonnas | Ucnoan3yemoe Hudposoii
4acoB NMO/IePKKA 00opy0oBaHMe HEHTPa o0pa3oBaTe/bHBIH pecypc
Yuebnuk 8.9 xkn «Touka pocray»
Taopuensn O.C.
Ocmpoymos U.T'.
Cnaokos C.A.
1 BBoanbliii uHcTpYyKTaX o Th Xumus | 1 05.09 § Ctp.20- 8k bubmuoreka [JOK
— HayKa 3KkcnepumeHTanbHas. TP Texnuka O6e3omacHocT B | https:/m.edsoo.ruff0d23c
JlemoHcTpannoHHbIN onbIT Nel. KaOMHETe XUMHHU [[EHTPa
O3nakomiieHHE ¢ Ta00paTOPHBIM «Touxa Pocray.
000pyI0BaHUEM; IPHEMBI 3HAKOMCTBO C
6e3omacHoit paboTsl ¢ HUM. BxoaHOE 000pyI0BaHUEM.
TECTUPOBAHUE 110 TEOPETUUECKUM U
NPaKTUYECKUM 3HAHUAM 3a § Kiace
Pa3nen 1. MHoroo0pa3ue XuMHu4eCcKMX peakiuii B IKciepUMeHTaIbHOH xumuu (7 4)
Tema 1. Xumnueckue peakuunu (3 4)
2 IIpakTHyeckas padora Ne 1 1 ‘ 12.09 ‘ ‘ JlaTunk Temneparypsl bubnuoreka [IOK




«[IpaBuna TexHuku 6€30MaCHOCTH
npu paboTe ¢ 1a00paTOPHBIM
obopynoBanuem. [IpaBuia
MOJIb30BaHUs HarpeBaTebHbBIMU
ycrpoiictBamu», Tb OBP B
JKCIEPUMEHTATBHON XUMUU
Jlabopamopmuwtit onetm Ne 1
«M3ydeHne peakuuu
B3aUMO/ICHCTBHSA CylIb(uTa HATPHS C
nepokcuaom Bojgopoaa» Th

(TepMonapHbIii),
criuptoBka JlaTumk
TEeMIIepaTypbl
TJIATUHOBBIN

https:/m.edsoo.ru/ff0d23c

TennoBoi 3heKT XUMHYECKUX
peakuuii. [Tonarue 06 5k30- 1
SHJIOTEPMUYECKUX PEAKITUSIX.
JlemoHCTpaMOHHBIN OnbIT Ne 2
[Ipumepsl 3K30- U
SHAOTEPMHUUYECKUX PEaKIUil.
JleMoHCTpaliMOHHbINA OnBbIT Ne 3
«TemnoBoit 3¢ ekt pacTBOpeHUs
BEIICCTB B BOJIE»

19.09

§ 9- 8k

JlaTuuk Temneparypbl
IUIATUHOBBINA

bubmuoteka [JOK
https:/m.edsoo.ru/ff0d4790

CKOpOCTh XMMHUYECKUX pEeaKIui
JleMoHCTpalMoHHbBIN OnbIT Ne 4
BzanmopeiicTBue IMHKA C COJISHOM
U YKCYCHOM KHCIIOTaMH.
B3anmopeicTBre rpaHnyIMpOBaHHOTO
IMHKA M IIUHKOBOHM IBUIH C
COJISHOM KMCIIOTOM.
B3aumopericteue oxcuma meau(Il) ¢
CEpPHOM KHCJIOTON pa3HOU
KOHIIEHTpAIMU TPU Pa3HbIX

26.09

§ 3 — 9k

Hatunk pH JlaTunk
HaIpsKCHUS

bubmuoreka [JOK
https:/m.edsoo.ru/00adbe9a




temneparypax. I[IpakTuyeckasi
padora Ne2. V3yueHue BIUSHUSA
YCJIIOBUH MPOBEJICHUS] XUMUYECKOM
peakuuu Ha e€ ckopocThb. Th
Jlabopamopmuwtit onvim Ne 2
«CpaBHUTEIbHAS XapaKTEPUCTUKA
BOCCTaHOBUTEJIBHOI CIIOCOOHOCTH
MetaiioB» Th Iloaroroska k 'TMA

Tema 2. JnekTpoiuTHYecKasi fuccounanus (4 4.)

DIEeKTPOJIUTHYECKAS JUCCOIHAINS —
[JIABHOE YCJIOBHE MPOTEKAHUS
peakuui B pacTBOpax.
JeMoHCTpanMOHHbIA ONBIT NeS
HcnbiTanre pacTBOPOB BEILIECTB Ha
AIIEKTPUUYECKYIO MPOBOAUMOCTb.
JleMOHCTpallMOHHBIN ONBIT Ne6
«IJEKTPOJUTHI U HEIJICKTPOJIUTHI»

1

03.10

§ 4 -9kn

JlaTuuk
3JIEKTPONPOBOJHOCTH

bubmuoreka [JOK
https:/m.edsoo.ru/00adcd68

DNEeKTPOIUTUYECKAS JUCCOIHALIHS
KUCJIOT, IIeJoYel 1 COJIeH.
Jlabopamopnuwiii onvtm Ne 3.
«CuibHBIC U CT1a0BIC ATICKTPOITHTED)
Ornpenenenre KUCIOTHOCTH-
OCHOBHOCTH CPEJIbI MIOTYICHHBIX
pPacTBOPOB C MOMOUIBIO UHAUKATOPA
U IaTYHKa JEKTPonpoBogHocTH, Th
Jlabopamopmuwtit onvim Ne 4
«3aBUCUMOCTD AIEKTPOTIPOBOIHOCTH
PacCTBOPOB CHIIBHBIX 3JICKTPOJIUTOB

10.10

§5-7 — 9k

PeakTuBbI 1 XUMUYIECKOE
obopymoBanue PeakTHBBI
U XUMHYECKOC
obopyioBaHue

bubmuoreka [JOK
https:/m.edsoo.ru/00adcd68




OT KOHILIEHTpauuu HoHOB, Th

Peakiun nonnoro oomMeHa.
Jlabopamopnuwiii onvim Ne 5
«B3aumoercTBrue THAPOKCUIA
Oapus ¢ cepHOi kucaoroi» , Th
Jlabopamopmuwtit onvim Ne 6
Peakuuu oOMeHa Mex 1y pacTBOpaMu
snekTponauToB, Th IlpakTnyeckast
padora Ne3. «OmnpeneneHue
KOHIIEHTPAIH COJIU TI0
IEKTPOIIPOBOJHOCTH pacTBopay», Th
IToaroroka xk 'TA

1 17.10 I'n.2 — 9xn

Jatuuk
AIICKTPOIPOBOIHOCTH,
J03aTop 00bEMa
KHUJIKOCTH, OFOpeTKa

bu6mmoreka [IOK
https:/m.edsoo.ru/00add448

IIpakTn4yeckas padora Ned.
Pemenue sxkcriepuMeHTaIbHBIX 33124
1o TeMe «DJIEKTPOTUTHYECKAast
nuccounraus». Th TecToBeiit
KOHTpPOJIb IO pa3zieiny
«MHoroo0Opa3ue XuMH4IEeCKIX
peaKIuili B SKCIEPUMEHTAIBHOMN
XUMUN

1 24.10

PeakTUBLEI 1 XUMHUYECKOE
o0opyoBaHue, 1aTIuK
AJICKTPOIPOBOTHOCTH

Pa3nen 2. [IpakTHKYM 110 M3Yy4YE€HHUIO CBOICTB MPOCTHIX BeLIECTB: METAJIOB H HEMETAJUIOB, HX coeJuHeHuni (20

4)

Tema 3. CBoiicTBa rajioreHos (24)

lNanorensl: pusnueckue u
XUMHUYECKUE CBOMCTBA
Jlabopamopnuwiit onvim Ne7
Pacno3naBanue COISHON KUCIIOTHI,
XJIOpUJ0B, OPOMUIOB, HOJUAOB U

1 07.11 | §10-12

PeakTuBbI 1 XUMUYIECKOE
obopyioBaHue

bu6moreka [IOK
https:/m.edsoo.ru/00addfe2




nona. Th

10 Jlabopamopnutit oneim Ne§. 1 14.11 Amnmnapar a1 IpoBeJIeHUs
Ot0enuBatomiye cBOCTBA XJI0pa , XH- MUYECKHUX IPO-I[ECCOB
Tb Jlabopamopustit onvim Ne9. (AITXP) PeaktuBBI 1
B3aumHoe BbITeCHEHHUE rajJOreHOB U3 XUMHYECKOE
pactBopoB ux coieit, Th obopynoBanue Jatunk
IIpakTnyeckasi padora Ne 5. XJIOpU/]I- MIOHOB
«OrmpeneneHue cofepaHus XJIOPHI-

HOHOB B IIUTLEBOU BoJie» Th
IToaroroka xk 'TA
Tema 4. CBoiicTBa kucjaopojaa u cepbl (4 4)

11 Kucnopox: nonydenue u 1 21.11 § 13-15 bubnuoreka [IOK
XHUMHYECKUE CBOMCTBA. PeaktuBbl u xumuueckoe | https:/m.edsoo.ru/00ade64a
JleMoHCTpanoHHbBIN OnbIT Ne 7. o0opyaoBaHue
«[Tonydenue u cobupanue
KUCJIOpO/ia B JIa0OpaTOpUH U
3aMoJIHEHUE UM ra30MeTpay
Jlabopamopuwtit onotm Nel0.

«['openue cepsl Ha BO3yXE U B
kuciopone» Th

12 Cepa. XuMHUYECKHE CBOWCTBA CEPBHI. 1 28.11 bubnuoreka [IOK
JleMOHCTpaMOHHBIN ONBIT Neg. § 13-15 | PeaktuBsl, koymiekiuu 1 | https:/m.edsoo.ru/00ade64a
AIOTpOTHBIE MOJAU(PUKAIIUN CEPHI. XUMHYECKOE
O3zHakoMJIeHHE € 00pasliaMu Cepsl o0opynoBaHue
U e€ IPUPOJHBIX COCAMHEHUI

13 CoenuHeHus cepbl: CEpOBOAOPO/I, 1 05.12 Amnmapat ais npoBeneHust | bubnumorexa [JOK

CEepOBOJIOPOJHAS KHCIIOTA.
Cynbduasl. JleMOHCTpallMOHHBII

XU- MUYECKUX PEAKIUI
(AITXP), mpubop s

https:/m.edsoo.ru/00ade802




onbIT Ne9 OOpasibl NpupoIHBIX
CcynbGUI0B U CYIb(}ATOB.
Jlabopamopnwiii onvtm Nel 1.
KayecTBeHHble peakuuu Ha
cynbbua-uonsl B pactsope. Th

MIOJTYYSHHSI Ta30B WIIH
anmnapat Kunma
PeakTHBBI, KOJUIEKIIUN U
XHMHYECKOE
obopynoBanue

14

Coenunenus cepbl: okcun cepsl (IV), | 1 12.12
CEpHUCTAs KUCJIOTA U €€ COJIN.
Jlabopamopuwtit onvim
Nel2KadecTBEHHbIE pEaklMM Ha
cynbGuT- HOHBI B pactBope. Th
Coenunenus cepbl: okcun cepsl (VI),
CepHas KUCI0Ta U €€ COJIH.
Jlabopamopnuwiii onvim Nel3
KauectBenHnble peakuuu Ha
cynbdar-uonsr B pactope. Th
CBoiicTBa CEpPHOI KHCIIOTHI ,3y4EHHE
CBOMCTB CEpHOU KUCIOTHI, Th
IMoaroroska x A

Amnmapat A1 IpoBeIeHUs
XU- MUYECKUX PEaKLU
(AIIXP

bu6mmoreka [IOK
https:/m.edsoo.ru/00adea28

Tema 5. CpoiicTBa a3oTta u ¢

ochopa (44)

15

A30T: pu3NUECKHEe U XUMUYCCKUE 1 19.12
CBOMCTBA. AMMMAK.
HemoncTtpanmonHuslit onbIT Nel(
[lonyyenne ammuaka U ero
pacTBOpPEHHE B BOJIE.
Jlabopamopnwtit onvtm Ne 14
«OcHOBHBIE cBOMCcTBa ammHuaka» Th
Conu ammonus. Jladopamopnutii

onvim Nel5 BsaumonelicTBue

coJied aMMOHHUS co 1rejiouamu Th

§16-18

JlaTuuk
AJICKTPOIPOBOIHOCTH
PeakTuBbI U1 XUMHUYECKOE
obopyioBaHue

bu6moreka [JOK
https:/m.edsoo.ru/00adf004




16 AzotHas kucnota. Jlabopamopmuuwiii 26.12 § 16-18 TepmMope3ucTopHBIit bubmmorexa [JOK
onvtm Ne 16. VI3yuenune CBOWCTB JATYUK TEMIIEPATYPHI, https:/m.edsoo.ru/00adf306
a30THOHU KHUCIIOTEI Th natyuk pH, natumk
IIpakTnyeckast pabora Ne 6. 3JIEKTPOINPOBOIHOCTH,

«OrmpeeneHre HUTPAT- HOHOB B anmapar AJsl IpOBeICHHS

IMTaTeIbHOM pacTBope» Th XUMUYECKUX PEAKITHI
(AITIXP), maruuTHas
Memajnka PeakTuBbl 1
XUMHUYECKOE
obopymoBanue, JlaTank
HUTPAT-UOHOB

17 Conm a30THOM KUCIIOTHI — HUTPATBHI. 09.01 Jatuuk
JIeMOHCTPALIMOHHBIN OIIBIT IEKTPOIIPOBOAHOCTH,

Nel10O6pa3ibl IpUPOTHBIX KOJUIEKIINT
HUTpaTOB U (ocdaros.

Jlabopamopnuwtit onvim Nel7
O3HaKOMJICHHE C A30THBIMU U
dbocopHBIMU YTOOPEHUAMH.
Pacnio3naBanue a30THBIX y00OpEHHUIA.
Tb

18 ®dochop. Coemunenus pochopa: 16.01 bubnunorexa [JOK
okcua ocdopa (V), https:/m.edsoo.ru/00adf68a
oprodochopHast KHCIOTA U €€ COJIH.
®docdopHbie y100peHus

Jemonctpannonusiit onsiT Nel2 Th
O6pa3usl kpacHoro gocdopa,
okcuaa docdopa (V), mpupoaHbIx
docdaros. JTabopamoprutii onvim
Nol8 «"openue cepol u Gpocdopa Ha
BO34yXe U B Kucimopoue» Th




Iloaroroska xk ' TA

Tema 6. CBoiicTBa yriepoaa u kpeMHus (4 )

19

VYrnepon, ¢usnueckue cBoiicTBa.
AmtoTponus yriiepoja: aimMas,
rpa¢ur, kKapOuH, QyIIepEeHBI.
XUMUYECKHE CBOWCTBA Yriepoja.
JleMoHCTpaoHHbIN onbIT Nel3
Mognenu KpUCTAILITUYECKUX
peméTok anmasa u rpadura.

1

23.01

§31-§32

bu6moreka [IOK
https:/m.edsoo.ru/00adfd9c

20

Okcunpl yriepoaa. YrapHelii u
YIJIEKUCIBIN Ta3bl. YTOJbHAS
KHCJI0Ta, KapOOHATHI
JemoncTpanmonHuslil onbiT Nel4
OO0pasibl NpUPOAHBIX KAPOOHATOB
U cunukaroB. Jlabopamopnuti
onvim Nel19 KayecTBeHHasi peakius
Ha yraekucnslii ras. Tb
Jlabopamopnuiii onvtm Ne2(
KauectBennas peakuus Ha
kapoonat-uon. Th Jlabopamopnutii
onvim Ne 21 «B3aumojeiicTBue
U3BECT- KOBOM BOJIbI C YTJIEKHUCIIBIM
razom» Th

30.01

§20-21

JlaTuuk
AIIEKTPOTIPOBOTHOCTH,
MarHuTHasi Melalka,
npubop AJIs NOJyUEHHUSI
razoB wiM anmnapar Kunma
PeakTuBbI M1 XUMHUYECKOE
obopynoBanue

bubmuorexa [JOK
https:/m.edsoo.ru/00adfebe

21

IIpakTnyeckas padora Ne7.
«[Tonyuenue oxcuna yriaepoaa (IV)
Y U3YYEHHE €ro CBOMCTB.
Pacnio3naBanue kap6onaros». Th

06.02

§ 24-25 TloBTOpPUTH
o y4eOHHKY
MaTepHal TiIaBbl

PeakTuBEI 1 XUMHYECKOE
obopynoBanue

bu6moreka [JOK
https:/m.edsoo.ru/00ae027¢

22

erMHI/Iﬁ Hn €ro COCANHCHUA.

13.02

bubmuoreka [JOK




Jlabopamopnuwiil (3anumamensHulii)
onvim Ne 22 «BplpamuBanue
BOJIOPOCJIEH B CUIIMKATHOM Kiiee» Th
ITonroroska k 'l KontposibHoe
TECTUPOBAHUE M0 MOAPA3ALIyY
«IIpakTHKyM 110 U3y4YEHHUIO CBOMCTB
NPOCTBIX BEIIECTB HEMETANIOB UX
COCAMHECHUI

https:/m.edsoo.ru/00ae080a

Tema 7. O01mue 1 HHAMBUAYAJIbHbIE CBOHCTBA METAJLIIOB (6 1)

23

OO6mue pu3nyecKne U XUMUYECKUE 1 20.02 §28-29
CBOMCTBA METAJJIOB: PEAKIMHU C
HEMETaUIaMH, KUCIIOTaMU, COJISIMH.
BoccranoBurenbsHble CBOMCTBA
METAJNIOB. DJIEKTPOXUMUYECKUHN P
HANPSHKEHUN METaJUIoB.
Jlabopamopmuotit onvim Ne23
B3aunMmoneiicTBue mMeTamioB ¢
pacTBOpamMu COJIEH.
B3aumoneiictBue MeTamioB (Maruus,
IIUHKA, KeJe3a, MeN) C pacCTBOpaMu
KUCJIOT JIeMOHCTPallMOHHBIIN OIBIT
Nel5 U3zyuenue 006pa3iioB METAIIOB.
Tb

PeakTuBbl 1 XUMHYECKOE
obopyioBaHue

bu6moreka [IOK
https:/m.edsoo.ru/00aec103e

24

Illenounsie meTamisl. CoeqMHEHHS 1 27.02 § 30
IIEJIOYHBIX METAJIOB
JemoncTpanoHHblil onbIT Nel6
BsanmoeiicTBre MIeI0YHBIX
MeTauioB ¢ Bojgou. CBolicTBa

I ECJIOYHO3CMCIIbHBIX METAJIJIOB B UX

PeakTuBbI 1 XUMUYIECKOE
obopyoBanue PeakTHBbI
U XUMHYECKOC
obopyioBaHue

bubmuoreka [JOK
https:/m.edsoo.ru/00ae14b2




COCAMHEHMM. [IeMOHCTpallMOHHBIN
onwIT Nel7 B3anmoeiicTBue
MEJT0YHO3EMEIIbHBIX METAINIOB C
BOJI0i. OOpa3ibl BaKHEHIIINX
MPUPOJHBIX COCAMHEHUN MarHus,
KaJbIus.

25

CBoMcTBa COEUHEHUN KaJIbIHA.
Kectkoctb 600wt Jladopamopuwtii
onovtm Ne24 O3HaKOMJICHHE CO
CBOMCTBAMH W MPEBPAIICHUSIMHI
KapOOHATOB M THJIPOKAPOOHATOB.
Tb Jlabopamopnuwtit onvim Ne25
YcTpaHneHue kecTKOCTH BO/JIbI B
JoMalHux ycioBusax Th

05.03

§ 31-32

PeakTuBbI 1 XUMHUYIECKOEC
obopyioBaHue

bubmuoteka [JOK
https:/m.edsoo.ru/00ac1886

26

CBoiicTBa QIIOMUHUSA
AMQOTEepHOCTh OKCHIA U
THJIPOKCHU/IA ATFOMHUHHSI.
Jlabopamopnuwiii onvim Ne26
[TomyueHune TUAPOKCUAA ATIOMUHUS
U B3aUMOJICHCTBUE €ro C
KUCJIOTaMHU U

1 § 33 PeakTuBBI 1 XMMHYECKOE
obopyioBaHue

HIeI0YaMH.

12.03

§33

PeakTuBbI 1 XUMHUYIECKOE
obopyioBaHue

bubmuoteka [JOK
https:/m.edsoo.ru/00aelc64

27

AMpOTEpHOCTh OKCHIA U
TUIPOKCHU/IA ATFOMHHUSL
Jlabopamopnuwiii onvim Ne27
[Tomydyenne ruApOKCUAA ATOMUHUA
U B3aMMOJICHCTBUE €r0 C
KHCJIIOTaMU W 1Ienoyamu. JKeieso.

26.03

§ 34

PeakTuBbI 1 XUMUYIECKOE
obopymoBanue Jlarunk
JAAaBJICHUA, pPCAKTHBBI U
XUMHUYECKOC
o0opyoBaHue,

bubmuoteka [JOK
https:/m.edsoo.ru/00ae35¢6




JleMOHCTpallMOHHBINA OIBIT
Ne1706pasib! pyn xenesa.
Cxuranue jxeie3a B KHUCJIOpPOJE U
xnope. «OKHCIIeHe KeJe3a BO
BIaxxHoM Bo3ayxe» Th CoiicTBa
COEIMHEHMH Kelle3a: OKCUIIOB,
TUAPOKCHUIOB U couieid xene3a(ll u
II1). Jlabopampuasa paboma Ne28
[Tonyuenue rugpoxcuos xene3a(ll)
u (III) u B3aumonelicTBuE UX €
KHCJIOTaMH U 1ienodamu. Th

KOJJIEKIIUY PeakTUBEI 1
XUMHAYECKOE
obopyioBaHue

28 IIpakTnyeckas padora Ne8. 02.04 IloBTOpUTE TEMy IloBTOpUTE TEMY bubmuoreka [IOK
Pemenne skcnepuMEHTATBHBIX «MeTaybDy. «Meramnery. [loBTopuTh | https:/m.edsoo.ru/00ae3de8
3amad mo teme «OO0mmue u [ToBTOpPUTE 1O o y4eOHHKY Marepuai
WHIMBUTyaJIbHbIE CBOMCTBA YUCOHUKY TJIaBBI
MetaiioB». Th Iloaroroska k T'MA MaTepHual riaBbl PeakTuBhl 1 XUMHYECKOE
KonTponbHOE TecTupoBaHuE 1O obopynoBanue
noapazaeny «lIpakTukym mo
U3YyUYEHUIO CBOMCTB MPOCTHIX
BEIIECTB METAJIJIOB MX COCIUHEHUID)

Pa3znen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIbHON W MPOEKTHOM eATeJJbHOCTH (7 1)

29 IIpakTnueckas padora Ne9. Th 09.04 PeakTuBbI U XUMUYECKOE
OO6patienue co crekiiom (crudbanue obopynoBanue
CTEKJISIHHOU TPYOKH, U3TOTOBJICHHE:

MUTNETKH; KaIWUIIPOB; MPOCTEUILINX
y3I10B; IpocTeiimux npudopos), Th

30 XUMUYECKUI aHaln3: KaueCTBEHHbIN 16.04 PeakTuBbI U XUMUYECKOE
U KOJIMYECTBEHHBIH obopynoBanue

31 TeopeTnyeckue OCHOBBI OMBITHO- 23.04 PeakTuBbI U XUMUYECKOE

9KCIEPUMEHTAIbHON U MPOESKTHON

obopynoBanue




ACATCIBbHOCTH

32 Brinonnenyne yueOHbIX MPOEKTOB, 07.05 PeakTuBbI 1 XUMHUECKOE
OIBITHO-3KCIIEPUMEHTATIBHBIX Pa0OT. o0opyJoBaHue
[IpakTuyeckue paboThI 110 TEMaM
IIPOEKTOB yyamuxcs, Tb

33 - [IpomexyTouHas arrectarusi. 14.05
34 3anuTa MpoeKToB 21.05

Hepeqeﬂb AOCTYIMHBIX UCTOYHUKOB I/IH(l)OpMaIII/II/I

B pa3aciic MpeaAcCTaBJICH CIIMCOK KHUT U CCBIJIOK Ha CEIFITBI, B KOTOPBIX bosee HO,I[pO6HO OCBCHICHBI PA3/IMYHBIC ACIICKThI paCCMAaTpUBACMbIX BOIIPOCOB. Hx
MOJKHO PCKOMCHAOBATH KaK Y4YUTCIIIO, TAK U O6y‘laeMHM, IMPOABHUBIINM HMHTCPEC K I/I3y‘laeM0ﬁ TEMC.
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