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PaGouasi mporpaMma 1o BHEYpPOYHOIi JeATeJbHOCTH « 3JaHMMAaTeJIbHAsA XUMHUSA»
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I[MosicHuTeIbHAA 3aNIUCKA
Pabouasi nporpamMma cocTaBJieHa HA OCHOBE @
1) ®enepanbroro 3akoHa Ne273-03 «O6 obpazoanuu B Poccuiickoit deaepanumny

2) denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIIET0 00pa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MUHHCTEpCTBa
oOpazoBanus 1 Hayku PO ot 17.12.2010r. np.Nel897 c usmenenusimu ot 31.12.2015r. Nel1577
3) IIporpammebl kypca xumun yist 8-11 kmaccoB 00meo0pa3zoBaTeIbHBIX YUPEKICHUM

C yuetom:

Pacnopspkenuss Munnpocsenienust PO ot 12.01.2021 NeP-6 « O6 yrBepix



Kommuiekt o6opynoBanus nentpa «Touka pocray obecnieunBaet 3pPeKTUBHOE TOCTHKEHNE 00pa30BATEIbHBIX PE3yIbTaTOB 00yJYaIOIIUMUCS T10
porpaMmam e€CTeCTBEHHOHAYYHOI HaIllpaBJICHHOCTH, B TOM YHCIe U (GOPMUPOBAHHUS N300pETATENLCKOTO, KPEaTUBHOTO, KPUTHUYECKOTO MBIIIUICHUS,
pa3BuTHs (PYHKIIMOHAIBHOM IPaMOTHOCTH Y 00YUYaIOIIMXCS, B TOM YHCJIE €CTECTBEHHO-HAYYHOM. .

CoBpeMeHHBIE IKCTICPUMEHTAIBHBIE UCCIIEAOBAHMUS IO XUMHUH YK€ TPYAHO MPEACTABUTH 0€3 MCIIOIB30BAHMS HE TOJIBKO aHAJIOTOBBIX, HO M IU(POBBIX
n3MepuTeNbHbIX pudopoB. B denepanbuom [Nocynapersernom ObpaszoBarensaoM Cranaapte (GI'OC) nponucano, 4To OAHUM U3 YHUBEPCAIBHBIX
Y9eOHBIX ICHCTBUMN, TPHOOPETACMBIX YUIANTUMHUCS, IOJDKHO CTATh YMEHHUE «IIPOBEIICHUS OIBITOB, TPOCTHIX IKCIIEPUMEHTAILHBIX UCCIICIOBAHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C MCIOJIb30BAHUEM aHAJIOTOBBIX M MIU(PPOBBIX H3MEPUTEITBHBIX MPUOOPOBY. [1INpOoKHii CIICKTP JaTYNKOB MTO3BOJISICT
YYanuMcs 3HaKOMHUTRCS C TApaMeTpaMy XUMHUYECKOTO IKCIIEPUMEHTA HE TOJBKO Ha KQUeCTBEHHOM, HO M Ha KOJIMYeCTBEHHOM ypoBHe. [{udpoBas
JabopaTopust O3BOJISIET BECTH JTUTEIBHBIN SKCIIEPUMEHT AK€ B OTCYTCTBHE KCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUIN HEMOABIaCTHA
YEJIOBEYECKOMY BOCTIPUSATHUIO.

B npouecce popMupoBaHust SKCIIEPUMEHTAIbHBIX YMEHUI YUEHUK 00y4yaeTcs MpeAcTaBiIsTh HHPopMaIio 00 UCCIEOBAHUN B YETHIPEX BUAAX

°B Bep6aJ'IBHOM: OIIMCBIBATD SKCIICPUMECHT, CO3/1aBaTh CJIOBECHYIO MOJC/Ib DKCIICPUMEHTA, (i)I/IKCI/IpOBaTB BHUMAaHHEC Ha U3MEPACMBIX BCIIMYNHAX,
TEPMHUHOJIOTUH,

* B TAOJIMYHOM: 3AIIOJIHSITH Ta6J'II/IHBI JaHHBIX, JICKAIIUX B OCHOBEC IIOCTPOCHUS Fpa(i)I/IKOB (HpI/I OTOM Yy yHallluXCsA BOSHUKACT IEP BUYHOC
MPEACTABJICHUE O MACIITa0aX BEJTUYNH);

* B rpa)u4ecKOM: CTPOUTH I'paUKH 10 TAOINIHBIM JTAHHBIM, YTO JTAET BO3MOKHOCTH IEPEX0/1a K BBIIBIDKEHHIO TUIIOTE3 O XapaKTepe 3aBUCUMO CTH
MEX]ly BETHYMHAMH (TIPH STOM YUHTENb MOKA3bIBACT MPEUMYILECTBO B BU3YaIH3AIMHA 3aBUCUMOCTEH MEKIY BEIMYMHAMU, HATIISITHOCTD U
MHOTOMEPHOCTB);

¢* B BUJIC MaTCMAaTHYCCKHUX ypaBHeHI/Iﬁi JaBaTh MaT€MaTU4YCCKOC OIMMCAaHUC B3aUMOCBA3H BECJIIMUYMH, MATEMATHYCCKOC O606IHCHI/IC.

Hepexon OT KaXXJI0I'0 oTalia nNpeacTraBjICHUs I/IH(l)OpMaHI/II/I 3aHUMAacT JOBOJIBHO 000N IMPOMEKYTOK BPEMCHH. B 8 knaccax sTot nponecc
HeO6XOI[I/IM, HO B CTApIIUX KjIaCCax MOKHO OBLIO OBI ATO BpEMs IOTPATUTH HA PCIICHUC 0oJs1ee BaXKHBIX 3aJa4. B stoMm nnane HI/I(i)pOBBIe na60paTopHH
CYIIECTBCHHO 5KOHOMAT BPEMsI.

3710 BpeMst MOKHO nOTpatuth coriacHo GI'OC Ha popMupoBaHue UCCIEAOBATENIBCKUX YMEHUHN yUaIIUXCsl, KOTOPBIE BBIPAXKAIOTCS B CISAYIOIINX
JNIENCTBUIX:

* onpeziesieHne npooIeMsl;
* IOCTAHOBKA HCCIIEZ0BATENILCKOM 3a1auu;

¢ IJTAaHUPOBAHUC PCHICHUS 3a/1a4YH,



* IOCTPOCHUE MOJEIIEH;

¢ BBIIBUKCHHUC TT'HIIOTE3,

* SKCIIEpUMEHTAJIbHAs TTPOBEpPKA TUIIOTES;

¢ aHaJIu3 JaHHBIX SKCIICPUMCHTOB HUJIN Ha6JHOI[eHI/H\/JI;
* (hopMyHpOBaHKE BHIBOIOB.
Iean u 3apaum:

1. Peanu3zanust OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrPaMM MO YUE€OHBIM IIPEIMETaM €CTECTBEHHOHAYYHON HAIPaBJIEHHOCTH, B TOM YHCJIE B paMKax
BHEYPOYHOH AESITETbHOCTH O0yUaronnxcs;

2. BBE/ICHHUE COBPEMEHHBIX CPEACTB 00YUEHUs U BOCIIUTAHUS JUIsl U3Y4YEHHUS (B TOM YHUCIIE SKCIIEPUMEHTAIbHOIO) AUCHHUIIIMH (MOTy ek )
€CTECTBEHHOHAyYHOU HaIIPaBJIEHHOCTH MPH peaIn3allii OCHOBHBIX 0011€00pa30BaTeIbHbIX MPOTrpaMM U JOTIOTHUTEIbHBIX 00111€00pa30BaTEIbHbIX
MPOrpaMM, B TOM YHCIIE I PACHIUPEHUS COJIEpKaHUsl y4eOHOTO IpeIMeTa « XUMUsD».

3. BOBJICUCHIE yJamuxcs B IPOCKTHYIO ACATCIbHOCTD
MecTto Kypca B 00pa3oBaTe/ibHOM Mpolecce:

[IporpamMmma BHEYpOUHOH ACSITEIBPHOCTH « 3aHUMATEJIbHAsI XMMUsD» pazpadboTaHa /il ydamuxcs 9-ro kjacca u paccyuTaH Ha 34 yaca.
(mpoBeneHNE 3aHATUIH B TEYCHUH BCErO yUeOHOTO T0/1a).

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI

JInyHOCTHBIE pPe3yabTaThl

[J ompenesieHre MOTHBAIIMK U3Y4eHHUsl yueOHOTo MaTepuana;

[J onieHMBaHUE YCBAaMBAEMOTO YUeOHOTO MaTepuaa, UCXOAs U3 COLMANBHBIX U JIMYHOCTHBIX IIEHHOCTEH;

[J moBBINIEHHE CBOETO 00Pa30BATENILHOTO YPOBHSI U YPOBHS TOTOBHOCTH K U3yYEHUIO OCHOBHBIX HCTOPUYECKHUX COOBITUMN, CBSI3aHHBIX C Pa3BUTHEM
XUMHH U 00IIIECTBA;

[l 3HaHue [MpaBUJI TIOBCACHHUA B ‘lpel’»BBI‘lafIHLIX CUTyalMIX,

[J olleHMBaHKUE COLUAIBPHOM 3HAYNMOCTH HpO(bCCCPIfI, CBsI3aHHBIX C XI/IMI/Ieﬁ;



[} BmazieHre mpaBujIaMu 0€30MaCHOTO OOpAIICHUs ¢ XUMUYECKUMU BEIIECTBAMH U 000PYAOBaHUEM, TIPOSIBIIEHHE SKOJIOTUIECKON KYJIbTYpHI.
MeranpeamMeTHble pe3yabTaThl
PeryasituBubie YY /I ;

[J mesnernoaranue, BKIKOYas IOCTAHOBKY HOBBIX IIeJIe, TpeoOpa3oBaHKe MPAKTUUECKOM 3a/1a4d B MO3HABATEIBHYIO, CAMOCTOSITEIILHBIN aHAIIN3
YCIIOBUU JOCTHKCHHUS 11T HA OCHOBE YUETA BBIJICIICHHBIX YIUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM yU4eOHOM MaTrepHalie; IIaHUPOBAHUE ITyTH
JIOCTHIKEHHS IIENCH;

[] ycTaHaBJIeHUE 1I€JIEBBIX IPUOPUTETOB, BBIJICIIEHNE AIbTEPHATUBHBIX CIIOCOOOB IOCTUKEHUS 1IeJI U BBIOOp Harboiee 3pPeKTUBHOTO croco0a;
[] yMEeHHE CaMOCTOSTEILHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIATH UM

; [] yMeHHMe MpUHUMATh PEIIEHUs B TPOOJIEMHOMN CUTYAIIHH;

[ mocTaHOBKa y4eOHBIX 3a/1a4, COCTAaBJICHHUE TUIAHA U MTOCIIeI0BATEILHOCTH JICHCTBHIA;

[} opranm3aius pabovero Mecra IpH BHITIOTHEHHN XUMHYECKOTO IKCTIEPUMEHTA;

[ MpOTHO3UPOBAHUE PE3YNIbTaTOB OOyUEHMsI, OLIEHUBAaHNE YCBOCHHOTO MaTepuaa, OIleHKa KaueCTBa U YPOBHSI MOTYYEHHBIX 3HAHUN, KOPPEKIUs
MJ1aHa ¥ croco0a ASHCTBUS MTPU HEOOXOIMMOCTH.

Ilo3naBaTenbnblie YY /I:

(] MOMCK M BBIJICTICHUE HH(OPMAIIHH;

(] aHayM3 yclIoBUH U TpeOOBaHUM 3a/1a4u, BEIOOP, COMOCTaBIEHUE U 000OCHOBaHUE CIIOCO0A PEIICHUS 3a/1a4H;

(] BeIOODP Hanbosee 3pPeKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,

[J BBIIBHDKCHHE M 000CHOBAHME THUITOTE3bI, BBIOOP criocoba e€ MpoBepKH;

[J caMOCTOSTEIBLHOE CO3aHKE AJITOPUTMA JACATEIBHOCTH IPH PEIICHUH MTPOOJIEM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa;
[J yMeHHsI XapaKTepU30BaTh BELIECTBA 110 COCTABY, CTPOCHHUIO U CBOMCTBAM;

[ omuChIBaHUE CBOMCTB: TBEPIBIX, KUAKHX, Ta3000pa3HBIX BEIIECTB, BHIJICIEHUE X CYIIECTBEHHBIX MPU3HAKOB;

[] n300pakeHre cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0O XMMUYECKUX (OPMYIT U CYIIHOCTH XUMHUUECKUX PEAKLUI C TOMOIIbI0 XMMUYECKHX
YPaBHEHUH;



] mpoBeaeHue HaOMIOACHUH, ONTUCAHNE IPU3HAKOB U YCIOBUH TEUCHUS XUMUYECKUX PEAKLINH, BHIITOJTHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOIBI HA
OCHOBE aHAJIN3a HAOIOICHHH 32 SKCIIEPUMEHTOM, PELICHHE 3a/ay, MOJyYeHHEe XUMUIECKOH HH(OpMAIMK U3 PA3INYHBIX HCTOYHUKOB;

[] yMeHHE OpraHU30BbIBaTh UCCIIEI0BAHUE C LIETIbIO IIPOBEPKHU TUIIOTES;

] yMeHHE Jes1aTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTMH) U BbIBOJIBI;

[] ymeHre 0ObEKTUBHO OLIEHUBATh HH(OPMAIIHIO O BELIECTBAX U XUMUYECKUX MPOIECCaX, KPUTUYECKH OTHOCHTHCS K TICEBIOHAYYHON MH(POPMALI .
KommyHnukatuBubieYY /I:

(] MoJIHOE ¥ TOYHOE BBIPa’KEHNE CBOMX MBICIIEH B COOTBETCTBUH C 337jauaMU U YCIOBUSIMU KOMMYHUKAIINH;

[ aIleKBaTHOE HUCIIO0JIb30BAHUE PEUEBBIX CPEJCTB AJISl yUacTHsl B IMCKYCCUM U apTyMEHTAllUU CBOEH MO3UIIMHU, YMEHHE MPEACTABIAThH KOHKPETHOE
CoJIepKaHKE C COOOIEHNEM €ro B MMCbMEHHON U YCTHOHN (opMe, oIpeaesieHre crioco00B B3aUMOIEHCTBHS, COTPYAHUYECTBO B IIOKMCKE U cOope
uHpopmanuy;

] onmpeneneHre cnoco60B B3aMMOIEHCTBHS, COTPYIHUYECTBO B MOUCKE U cOOpe MHPOpMAINK, y4aCTHE B IUAJOre, MJIaHUPOBaHUE OOIIUX CIIOCOO0B
pa6OTI)I, IMMPOABJICHUEC YBAXKUTCIIBHOTO OTHOIICHHUA K IPYIUM YUYAITUMCS; OIMUCAHUEC COACPIKAHU BBITTOJTHACMBIX ﬂeﬁCTBHﬁ C ICJIBIO OPUCHTUPOBKHU B
IMpEAMETHO- HpaKTI/I'-IeCKOI\/II JACATCIIBHOCTH,; YMCHUS YYUTBIBATh Pa3HbIC MHCHHUA U CTPEMUTHCA K KOOPJAWHAIINU Pa3JIAIHBIX HOSI/IHI/Iﬁ B
COTPYIHUYECTBE;

[ popmysrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIHIO, ApTYMEHTHPOBATh U KOOPIUHUPOBATH €€ C MO3UIUAMHU NApTHEPOB B COTPYTHHUYCCTBE TIPH
BBIPA0OTKE OOIIEro PeleHusi B COBMECTHOM JIEATEILHOCTH;

[J OCyIIEeCTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;
[J maaHupoBaTh 00IIKEe CIOCOObI PadOThI; OCYHIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY NeHCTBHUI MapTHEPA, yMETh yOSK1aTh;

(] MCTIOIB30BATH aJICKBATHBIC SI3BIKOBBIC CPEJCTBA JJIsi OTOOPaKEHUS] CBOMX YYBCTB, MBICJICH, MOTHBOB U TIOTPEOHOCTEH; 0TOOpaKaTh B peUn
(ommrcanue, 0OBSICHEHUE) COIEPIKAaHUE

COBEpIIaeMbIX JICHCTBUH, KaK B (hopMe I'POMKOM COIIMAIM3UPOBAHHOMN peuH, Tak U B (hopMe BHYTpEHHEH peun;

] pa3BUBaThb KOMMYHHKATHBHYIO KOMIIETEHIIHIO, UCIIOJIb3YsI CPE/ICTBA YCTHON M MHCbMEHHOM KOMMYHHUKAIMK TP paboTe C TEKCTaMU ydeOHUKa U
JOTIOJTHUTEIBHOM TUTEpaTypoid, CIPaBOUYHBIMU TaOIUIIAMHU, TIPOSIBIIATH TOTOBHOCTh K YBa)KEHUIO MHOM TOUKU 3pEHHUs IIPU OOCYKJEHUU PE3YJIbTaTOB
BBITIOJTHEHHON Pa0OTHI.

IIpenmeTHbie pe3yJibTaThI

OOyuaromuiicss Hay49uTCs:



] mpUMEeHSTh OCHOBHBIE METO/IbI TO3HAHNUS: HAOMIOICHHE, U3MEPEHHUE, SIKCIICPUMEHT;

[l omuchIBaThL CBOMCTBA TBépI[bIX, KHUIOKUX, FaBOOGPaSHBIX BCUICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,
[} pacKkpbIBaTh CMBICII 3aKOHA COXPAaHEHHS MACCHI BEIIECTB, aTOMHO-MOJICKYJISIPHOH Teopu;

U pasiindyaTtb XUMHUYCCKHUEC U (1)I/I3I/I'~I€CKI/I€ SABJICHUA,

L] Ha3kIBATh IMPU3HAKH 1 YCIIOBUA NPOTCKAHHUA XUMHUUYCCKUX peaKHHﬁ;

[] cobmogath mpaBuia 6e30macHON padOTHI IPU MPOBEICHUH OTIBITOB;

[J monp30BaThCs 1a0OPATOPHBIM 000PYIOBAHUEM H TIOCY/IOM;

[J momy4aTh, coOMpaTh ra3000pa3HbIe BEIECTBA U PACMO3HABATh MX; XapaKTepU30BaTh (PU3NUECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH, MPOBOJAUTH OIBITHI, TTOATBEPKIAIONINE XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIIACCOB HEOPTAaHMYECKUX BEIIECTB;

[J pacKpbIBaTh CMBICT MIOHSTHS «PacTBOP», BEIYUCISATH MAaCCOBYIO JIOJIFO pAaCTBOPEHHOTO BEIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OTPEICIEHHOM
MAacCOBOM JI0JIEW paCTBOPEHHOTO BENIECTBA;

l XapaKTCpHU30BaTh 3aBUCUMOCTDb Q)HSI/I‘IGCKI/IX CBOMCTB BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘—ICCKOﬁ peHIéTKI/I, ONnpeacisATG BUI XHUMHUYECKON CBSI3U B
HCOPraHNM4CCKUX COCANHCHUAX,

[ pacKpbIBaTh OCHOBHBIC TOJIOKEHHS TEOPHH AIEKTPOTUTHICCKON TUCCOIMAIINN, COCTABIISITh YPABHEHHUS JIEKTPOJUTUUECCKOM TUCCOIMAIIUN KUCTIOT,
ieouei, cojiel U peakiuii HOHHOTO 0OMeHa;

0 PACKPbIBATh CYHNIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/If/'I, ONpEACIATh OKHMCINUTEIIb U BOCCTAHOBUTCIIb, COCTABJIATh YPABHCHUA
OKHCJIINTCIBHOBOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

[l Ha3bIBATh (l)aKTOpI)I, BJIMAIOIINE HA CKOPOCTH XUMHYECKOH pEaKnuu;
0 XapaKTEprUu30BaTh B3aNMOCBA3b MCXKY COCTABOM, CTPOCHUCM U CBOMCTBaMH HEMETAJIJIOB 1 MCTAJJIOB,

0 MMPOBOAUTD OIIBITHI 11O MOJIYYCHHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Pa3JINYHbIX BCIICCTB,; l I'PaMOTHO 06pa1uaTLc;1 C BCIICCTBAMH B
MOBCEIHEBHOM KM3HH.

OOy4aromuiics MOJTy4UT BO3MOKHOCTb HAYYHTHCS

[l BBIABUIATbH U MMPOBEPATH SKCIICPUMCHTAJIIBHO I'MIIOTE3bI O XUMHWYCCKUX CBOMCTBAX BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH
BCTYIIATh B XUMHWYCCKUC PCAKINH, O XaAPAKTCPEC U MTPOAYKTAX PA3IINYHBIX XUMHUYCCKUX peaKHHﬁ;



U XapaKTCpru30BaTh BCHICCTBA 10 COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATb NPUYHUHHO-CICACTBCHHBIC CBA3H MCKIY JaHHBIMU
XapaKTCPUCTUKAMU BCUICCTBA,

[J cocTaBiATh MOJICKYJIAPHBIC U MMOJIHBIC HOHHBIC YPABHCHUA 110 COKpaIJ_[éHHBIM HOHHBIM YPAaBHCHHAM;

[ IIPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOABJIATH OKHCIMUTCIBHBIC NI BOCCTAHOBUTCIILHBIC CBOICTBA C y‘-IéTOM CTCIICHEH OKHCIICHUS
9JICMCHTOB, BXOAAIIHUX B €I'0 COCTAaB,

[J BBIABHUTATh U MMPOBEPATH SKCIICPUMCHTAJIBHO THITIOTE3BI O PE3YJIbTaTax BOSHCﬁCTBHﬂ Pa3IMIHBIX CpaKTOPOB Ha UIBMCHCHHUC CKOPOCTU XUMHYICCKOM

peakiuu;
[J ¥CcIoJIb30BaTh MPUOOPETEHHBIE 3HAHUS U1 SKOJIOTMUECKU IPaMOTHOTIO MTOBEACHUSI B OKpYXKaloOIIel cpere;

[l MCrOIb30BaTh HpI/IO6peTéHHI)I€ KIIFOYCBBIC KOMIICTCHI WU ITPH BBINTOJIHCHHUU ITPOCKTOB U PCIICHUHA y‘~I€6HO -UCCJICAOBATCIBCKUX 3a/ia4 1O U3YYCHHIO
CBOI\/JICTB, croco0oB MOJIYYCHHUS U paCliIO3HaBaHUA BCUICCTB,

[] 00bEKTUBHO OLIEHUBATh HH(OPMALIMIO O BEIIECTBAX U XMMUYECKHUX MPOIECCax;

[] oco3HaBaTh 3HAYECHUE TCOPCTUUCCKHUX 3HAHMH 110 XUMHU JUIA Hp&KTH‘—ICCKOﬁ ACATCIIBHOCTH YCJIOBEKA, CO3JaBaTh MOJCIIN W CXEMBI U1 PCIHICH UA
y‘-Ie6HI)IX " IIO3HABAaTCIbHBIX 3aJla4, IOHUMAaTh HGO6XOHI/IMOCTB CO6J'IIO}ICHI/I$I Hpe]IHHCaHHﬁ, npeajaracMbIX B MHCTPYKIOUAX IO UCITOJIB30BaHHUIO

JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

Conep:kanne nmporpaMmbl « 3aHUMAaTeJbHAS XUMMSD)
9 kaacc (34 yaca, 1 yac Heges10)
BBenenue B kypc «IKcriepuMeHTaIbHAsS XUMHUS-9» (1 1)

Beoaubiii unctpykrax no Th. Xumus — Hayka dKCIiepuMEHTaIbHAS.

JemonctpamoHHbii skcriepuMenT Ne 1. O3HakoMIieHHE ¢ 1ab0paTOpHBIM 000pYyI0BaHHEM; IPUEMBI O€30TacHOM paboThl ¢ HUM. BxoaHnoe
TECTUPOBAHUE MO TEOPETUUECKUM U MPAKTHUYECKUM 3HAHUSAM 3a § Ki1acc

Pa3nes 1. MHoOroodpasue XuMH4Ye€CKHX peaKIuid B dKCNIePUMEHTANbHOI xumuu (7 1)

Tema 1. Xumnueckue peakuuu (3 1)

ITpaktuyeckas padota Ne 1 «[IpaBuiia TexHUKHM O€30MaCHOCTH MU padoTe ¢ JabopaTopHbIM 06opynoBaHueM. [IpaBuia nosib30BaHUS
HarpeBareiabHbIMU ycTpolicTBaMu» OBP B skcnieprMeHTanbHONH XUMUN JlaGopaTopHBIii OTIBIT



Nel «M3yuenue peakiiuy B3auMOICHCTBUS CYJIb(PHUTA HATPHS C IEPOKCHIOM BOJIOPOIa»

TennoBoit apdexT xummueckux peakuuii. [loHsTHE 00 9K30- U SHAOTEPMUYECKUX peakiusx. [lemoHcTpanoHHblil onbIT Ne 2 [Tpumepsl 9K30- U
SHJIOTEPMHUUECKUX peakiuil. leMoncTpaunonnsli onbIT Ne 3 «TemnoBoit s ekt pacTBOpeHHs BEmecTB B BoJe» CKOPOCTh XUMHUECKUX PEaKIH i
JemoHcTpanoHHbil onbIT Ne 4 B3aumoselicTBue LIMHKA C COJSHOM M YKCYCHOHM KucioTamu. B3aumopelcTBue rpaHyJMpOBAHHOIO IIMHKA W
LIMHKOBOM IbUIM C COJISIHOM KucioTod. BzaumonelictBue oxcupaa meau(ll) c cepHoil kucinoToil pa3HO KOHLIEHTPALMK MHPU Pa3HbIX TeMmIepaTypax.

[Ipaktudeckas padora No2. M3yueHune BIUSHUS YCIOBUN TPOBEICHIS XUMHUYECKON PEAKIIUU Ha €€ CKOPOCTb.
JlabopaTtopubiit onibIT Ne2 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIILHON CIOCOOHOCTH METAILIIOBY»

[Toaroroska k TMA

Tema 2. eKTpoJuTHYECKAS qUcconnanus (4 4)

DNEKTPOTUTHYECKAs JUCCOIMAIIHNS — IIAaBHOE YCIOBUE TPOTEKAHUS PEaKIUil B pacTBOPAX.

JlemoHcTparoHHbIM onbIT NeS McnbITaHre pacCTBOPOB BEIIECTB HA AJIEKTPUUECKYIO MPOBOJUMOCT.

JeMoHCTpaioHHbIN onbIT N6 «DIEKTPOJIUTHI M HEAJIEKTPOJIUTBDY DJIEKTPOJUTHYECKAS JUCCOIUALMS KUCIIOT, IIEI0YEH U COJICH.

JIaGoparopusiii onbIT Ne 3. «CusbHbIE U ciladble ANIeKTposInThy OnpeeneHne KUCIOTHOCTHOCHOBHOCTH CPEIbl TIOJYYEHHBIX PACTBOPOB C MTOMOIIBIO
MH/AMKATOpa U JaTYMKa JIEKTPONIPOBOIHOCTH

Jlab6opaTtopHsbiii onibIT Ne 4 «3aBUCUMOCTH 3JIEKTPOTIPOBOTHOCTH PACTBOPOB CHIILHBIX AJIEKTPOJUTOB OT KOHIICHTPAIIUK HOHOBY» Peakiinu noHHOTO
oOMeHa.

JlaGopaTopHsiit onbIT Ne 5 «B3zanmoaelicTBre rupokcuaa 0apus ¢ cepHoi kucioToi» JlabopaTopHsiil onbiT Ne 6 Peakiinn oOMeHa Mex Ty
pacTBOpaMu 3IEKTPOJIUTOB.

IIpakTnyeckas pabora Ne3. «Omnpenenenne KOHIEHTPALMK COJIM 10 JIEKTPOIIPOBOJIHOCTH PacCTBOPa»

TToaroroBka x ' 1A

IIpaktuyeckas pabora Ne4. Perienue skcriepuMeHTaIbHBIX 33/Ja4 M0 TeMe «DJIEKTPOJIMTHIecKas auccouuanus». Th
TecToBblit KOHTPOJIB NO pa3zeny «MHOrooOpazue XUMHUUECKUX PEAKIUN B 3KCIIEPUMEHTAIBHON XUMHUN

Pa3pes 2. [IpakTHKYM IO M3Y4YEHHIO CBOMCTB NMPOCTHIX BEeIIECTB: HEMETAJIOB M METAJIJIOB, HX coefuHeHui ( 204)

Tema 3. CBoiicTBa rajioreHosn (2 4)



lanmorensr: Gpusnveckre u XuMudeckue cBoiicTBa. CoeIMHEHUS TAIOTEHOB. XJ10poBogopoa JlaboparopHuslit onbiT Ne7 Pacnio3HaBaHHe COJISTHOM
KHCJIOTBI, XJIOPUI0B, OPOMHIOB, HOAHUIOB U HOJA.

Jlaboparopusrii oneiT Ne8. OtOenuBaromire CBOMCTBa XJIopa .

JlaGoparopusblii onbIT Ne9. B3anMHO€E BbITECHEHHE FaJIOTEHOB U3 PacTBOpOB ux cosiel Ilpaktuueckas padota Ne 5. «Omnpenenenue coaepraHus
XJIOPUA-UOHOB B MUTheBOM Bosie» [loaroroska k TMA

Tema 4. CBoiicTBa Kucja0poaa u cepsl (4 4)

Kucnopona: nonyuenue u xumudeckie CBONCTBA.

Hemonctparmonnbiit onbIT Ne 7. «Ilomyuenue u codupanune KUCiaopoia B 1ab0paToOpru 1 3ar0THEHUE UM Ta30METPay
Jlabopatopusiit onbIT Nel0. «['openne cepsl Ha Bo3ayxe U B kuciopoae» Cepa. XUMUYECKHUE CBOWCTBA CEPHI.

JemoHcTpaoHHbIN onbIT No7. AmoTponHble Moaudukanuu cepbl. O3HaKOMIIEHHE ¢ 00pa3lamMu cepbl U €€ MPUPOAHBIX COEIUHEHUM.
CoenuHeHus cepbl: CepoBOJIOPOJ, CepOBOIOpoIHAst KucaoTa. Cynbhuabl.

JemoncTpamoHHbIN onbIT Ne§ OOpa3iel TpUpoaHBIX CynbpunoB u cyiabdaros. JlabopaTopusiit onbiT Nell KauecTBeHHBIE peakiuu Ha CyibQH-
noHel B pactBope. CoenuHenus cepbl: okcu cepol (IV), cepHrcTast KUCI0Ta U €€ COJIN.

JlabopaTtopusbiii onbIT Nel12 KauecTBeHHBIE peakiuu Ha Cyiab(UT- HOHBI B pactBope. CoenuHenus cepol: okcua cepol (VI), cepHas kuciora u ee
COJIN.

JlaGopaTtopusbiii onbIT Nel3 KauecTBeHHBIE peakiuu Ha Cyinb(haT-uOHBI B pacTtBope. CBOMCTBA CEpHOM KUCIIOTHI.
JlaGopaTtopHsbiii onbIT Nel4 M3ydeHre CBOMCTB CEPHOM KHCIIOTHI

IToaroroBka x ' 1A

Tema 5. CBoiicTBa a3ora u ¢pocdopa (5 4)

A30T: pu3nUecKre U XUMUYECKHE CBOMCTBA. AMMHUAK.

Jemonctpauronsbiii onbIT Ne9 Th Ilonyyenue amMmmMuaka M €ro pacTBOPEHHE B BOJIE.

Jlaboparopusiit onbIT Ne 15 «OcHOBHBIE cBOlicTBa amMmMuakay Coiau aMMOHHUS.

JIaGopatopuslii onbIT Nel6 B3aumopelicTBie cosell aMMOHHUS €O Iejao4aMu A30THasi KUCIIOTA.

JIabopartopHsriii onbiT Ne 17. M3yueHnue cBOMCTB a30THOM KUCIIOTHI



[Ipaktuyeckas padora Ne 6. «OmnpeneneHre HUTPAT-HOHOB B MUTATEIbHOM pacTBope» (oI a30THOM KUCIOTHI — HUTPATHI.
JlemoHcTpauroHHbIH onbIT Ne10 OOpa3ipl NpUpOIHBIX HUTPATOB M (ocdaTos.

JIaboparopHsiii onbiT Nel8 O3HakomiteHUE ¢ a30THBIME U (hochopHBIMU yaoOperusiMu. PacrioznaBanue a30THbIX ynoopenuit. @ocdop. CoennneHus
docdopa: okcua pocdopa (V), oprodochopHas kucinora u ee co. DochopHbIe yIoOpeHus

HemoHctparmonssbIi onbIT Nell O6pasusr kpacHoro ¢ocdopa, okcuna gocdopa (V), npupoassix GochaTos.

JIaGopatopusrii onbiT Nel8 «I"openne cepsl u pocdopa Ha BO3IyXe U B KUCIOPOICH

[Toaroroska k TMA

Tema 6. CBoiicTBa yriepoaa u kpemuus (4 4)

VYrinepon, ¢usnueckue cBoMCTBa. AJUIOTPOINHUS Yriiepoja: anmMas, rpadut, KapouH, QyuiepeHbl. XUMHUYECKHE CBOMCTBA yriepoja.

JlemoHcTpannoHHbIN onbIT Nel12 Monienu KpuCTaJUIMUeCKUX pemérok anMasza u rpadura. Oxcunbl yriepoja. YrapHblil U yrIIeKUCIBIA Ta3bl.
VYronpHas KUCIIOTa, KApOOHATHI

JemoHcTpatmoHHbIN onbIT Nel13 O6pa3ibl nNpupoAHbIX KAPOOHATOB U CHIIMKATOB.

JlabopaTtopusbiit onbIT Nel19 KauecTBeHHast peakuusi Ha YrIEKHUCIbINA Tas.

Jlabopatopnsrit onbIT Ne20. KauecTBeHHast peaknusi Ha KapOOHAT-HOH.

JlaGopaTtopHsbiii onibIT Ne 21 «B3anmoielicTBHE U3BECTKOBOW BOJIBI C YTIICKUCIBIM Ta30M»

[Ipaktuueckas padota Ne7. «Ilomyuenue okcuna yriaeposaa (IV) u nuzydenue ero cBoiict. PacrosnaBanue kapboHaToB». KpeMHMii 1 €ro coeiuHeHMS.
JlaGopaTopHbIii (3aHUMAaTENbHBIN) ONBIT No 22 «BrIpamuBanue BOJAOPOCIICH B CHIIMKATHOM KJIEe)

IToaroroBka x ' 1A

KonrtponbHoe TecTupoBanue no noapaszaeny «lIpakTukym o u3y4yeHuro CBOMCTB IPOCTHIX BEIIECTB HEMETAIJIOB MX COEAUHEHUIN

Tema 7. O01mue ¥ HHANBHAYATbHBIE CBOMCTBA METAJLIOB (5 1)

O6H_[I/Ie CI)I/I3I/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBA METAIIJIOB: peaKknuu ¢ HEMETAallIaMH1, KUCJIIOTAMU, COJISIMU. BoccraHoBuTenbHBIE CBOMCTBA METAJIJIOB.
QHGKTpOXI/IMI/I‘-ICCKI/II\/’I paa HaHp}I)KeHI/Iﬁ MCTAJJIOB.

JIaGopatopHslii onbIT Ne23. B3aumoieiicTBue MeTalioB ¢ pacTBopamMu coJjieil. BzanMoneiicTBue MetannoB (Maruus, LMHKA, JKeJe3a, MeJIN) C
pacTBOpaMu KUCJIOT



JHemoncTparmonHbiid onbIT Nel4. M3yuenue o6pasnoB meramioB. lllenounsie meTamsl. CoeIMHEHUS MIETOYHBIX METAIUIOB
HemoHcTpanoHHbIi onbIT Nel5 B3zaumoaeiicTBue 1mieno4HbIX METAIOB ¢ BOJOM. CBOMCTBA I11€J0YHO3EMENBHBIX METAJIJIOB U UX COEANHEHUH.

JlemoHcTpanoHHbIl onbIT Nel6 B3aumoneiictBue ménoyHo3eMenbHbIX METAUIOB € BOJOW. OOpa3Lipl Ba)KHEHIIIMX IPUPOJHBIX COEAMHEHUN MarHus,
kanpusi. CBOMCTBA coeqrHEeHNI Kabns. JKeCTKOCTh BOIbI

JlaGoparopusblii onbIT Ne24. O3HaKOMJIEHHME CO CBOWCTBAMHU U MPEBPALICHUSAMU KapOOHATOB U TUAPOKapOOHATOB.
JlaGoparopHslil onbIT Ne25. YcTpaHeHue )KeCTKOCTH BOJIbI B JOMALTHUX YCIOBHSIX

CpoiicTBa anmoMuHUSL. AMMOTEPHOCTh OKCUAA U TUAPOKCHIA ATIOMUHUS.

JlabopaTopusiit onbIT Ne26. [lomyuenrne THAPOKCHUIIA ATIOMUHMS W B3aUMOJIEUCTBHE €T0 C KHCJIOTaMH U Tienodamu. JKeneso.
Hemonctpanronsbiit onbIT Nel7. O6pasipl pyn skene3a. Cxuranue >xeie3a B KHCIOPO/IE.

JlabopaTtopusbiit onbIT Ne 27. «OKHCIIEHHE Kelie3a BO BIAXXHOM Bo3ayxe» CBOWCTBA COSAMHEHUN jKele3a: OKCHIOB, THAPOKCHIOB U coel xkene3a(ll n

).

Jlabopartopusliif onbIT Ne28 [Toyuenue runpokcunos xene3a(ll) u (I11) u B3aumoeiicTBie UX ¢ KUCIOTaAMHU U IIE0YaMHU.
[TpakTruueckas padota Ne8. Pemenne 3KkcrnepuMEHTANBHBIX 3a1ad 1Mo Teme «OO0mue u MHANBUAYATbHBIE CBOMCTBA METAIIIOBY.
IToaroroBka x ' 1A
KonTtponbHOE TecTupoBanue 1o mojapaszaeny «l[IpakTukym 1o u3ydeHHuI0 CBOMCTB MPOCTHIX BEIIECTB METAIOB MX COSTUHEHUI
Pa3znen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJLHON M MPOEKTHOM JAeATeJbHOCTH ( 5 1)

Texnuka 6€30MaCHOCTH MPU BBIMOJIHEHUN CAMOCTOSITENIbHBIX OINBITOB U AKCIIEPUMEHTOB B JIOMAIIHHUX YCIOBUSAX U C UCTIOJIb30BAaHUEM 000PYIOBAHUS
XUMHYECKOH J1abopaTopui.

[IpakTueckas paborta Ne9. ObpaiieHue co CTEKIOM (crubaHue CTEKISTHHOM TPYOKH, M3TOTOBIICHUE: MUIETKH; KAMHIUISIPOB; MPOCTEHIINX Y3JI0B;
MpocTeHIMNX NpuOOpoB) XUMUYECKUI aHATN3: KAYECTBEHHBIA U KOJIMYECTBEHHBINH TeopeTHuecKkre OCHOBBI OMBITHO-3KCIIEPUMEHTAIILHON U
MIPOEKTHOM JeATEIbHOCTH.

Be10op Tembl IpoexTa.
[TnanupoBanue aearenbHocTU. [loaroroBka npoekra. Coop nHGOpPMALIKMHU IO TaHHON TeMe.

MO,Z[CJ]I/IpOBaHI/IC HpOCKTHOﬁ JIesTeNbHOCTH. BhinoaHeHne y‘{e6HLIX IMPOCKTOB, OMBITHO-3KCIICPUMCHTAJIbHBIX pa60T.



[Ipaktuyeckue padoter Nel0-12 mo TemMaM IPOEKTOB YYaIIMXCs
[TonroroBka yueOHBIX IPOEKTOB K 3aIIUTE

[Ipomexyrounas arrecTaus.

3aiura NpoeKToB

[ToaroroBka k 'A, BIIP: penienne npakTuko OpueHTUPOBAHHBIX 3aaHUN
[ToaroroBka k 'MA, BIIP: pemienne npakTuKo OpueHTUPOBAHHBIX 3aaHUN

O060011eHre, cucTeMaTr3aIys U KOPPEKIIHs 3HAaHUN yJaluxcs 3a Kypc « IKCIepUMeHTaIbHas XUMust», 9 Kiacc.

®opMbI KOHTPOJIA
®opmupoBanue UKT-komnereHTHOCTH 00yUaronuxcs
VY4eHuk Haydurcs:

- HCTIOJIH30BATh Pa3HbIC IPUEMBI IOUCKA UH(POPMAIH Ha MEPCOHATLHOM KOMITBIOTEPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCTIOIB30BaHUEM
obopynoBaHus U(PpPOBOH JabopaTopuu;

- ICTIOJIb30BaTh Pa3IMUHbIE CTIOCOOBI XpaHECHUsI ¥ BU3YAIM3aIlMK WH(POpMaIIUK, B TOM YHCIIe, B Tpaduueckoir popme
®opMHUPOBAHHE KOMIIETEHTHOCTH B 00J1aCTH ONBITHO-)KCIIEPUMEHTAJIbHOI U MPOEKTHOM 1eATeJIbHOCTH

Vuennk HaY4YUTCA IJIAHUPOBATDH U BLIIIOJIHATD yqe6Hoe HCCIICIOBAHUC U y‘IC6HBII71 IIPOCKT, UCIIOJIb3YA O60py,I[OBaHI/Ie, MOACIIN, METObI, IPUEMEI,
aZICKBATHBIC PICCJ'ICI[y@MOﬁ npo6neMe. Vyennk MOJYYIUT BO3MOKHOCTb HAYIUTHCA CaMOCTOATCIIbHO 3aAyMbIBATh, IIJIAHUPOBATH U BLIIIOJIHATH yqe6Hoe
HCCIICIOBAHUC, y‘IC6HBII>i U COIMAIbHBIN IIPOCKT I10 GCTGCTBCHHOHaquOﬁ HaIIpaBJICHHOCTHU.

Yuer pe3yJbTaTOB BHEYPOUYHO¥ /1eSITeJIbHOCTH

@®opMbl U IEPUOTUIHOCTH KOHTPOJIS

BxoHO# KOHTPOJIb IPOBOIUTCS B Havasle y4eOHOTo rojia Ui MPOBEPKU HayaJIbHBIX 3HAHUN ¥ YMEHUH 00yJaroLIuxcs.
Texymuii KOHTPOJIb MPOBOAUTCS HA KAXKJIOM 3aHATHH B (hopMe Mearoruyeckoro HabIoaeHus.

TecToBEbI KOHTPOJIb OCYIICCTBIIACTCA IO OKOHYaHUU U3YYCHUA KAXKAO0TO pa3aciia.



[TpomexyTouHas aTTecTanus IPOBOJUTCA B KOHIIE Y4€OHOTO Toa B (hOpMe 3alIUThI IPOEKTA, TO3BOJISIET IPOBECTH aHAIN3 PE3YJIbTATUBHOCTH
OCBOEHHS 00YYAIOIIUMUCS OCHOB OTIBITHO-3KCIIEPUMEHTAILHON M MMPOEKTHOMN EATETFHOCTH TaHHOTO Kypca BHEYPOUHOU JIATEIILHOCTH
«OKCIIEpUMEHTAIbHAST XUMUSD).

KpnTeplm OICHKHU PE3yJIbTATOB OCBOCHUA NIPOrpaMMbI Kypca

Pabota oOyuaronuxcst OIeHUBALSTCS 10 TPEXYPOBHEBOH IIIKaJIe, TIPEIIOJIaraiei HaTHIrue CIeIyIOIINX YPOBHEH OCBOCHHUS ITPOTPAMMHOTO
Marepuaia: BbICOKUM, CPEIHUI, HU3KHIA.

Brbicokuii ypoBeHb: 00ydaromuicss AEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON JESITEIbHOCTH,
MIPOSIBIIIET UHUIMATHBY, HE MIPOITyCKAeT 3aHATHs 0€3 yBaKUTEIbHOW MPUUMHBI, JEMOHCTPUPYET BBICOKUN YPOBEHb 3HAHUN U

KOMIIETEHIIHH, BJIaJieeT Ha BBICOKOM TBOPUYECKOM YPOBHE MPUOOPETEHHBIMU B X0/1€ MU3YUEHUSI IPOrPaMMbl YMEHUSIMHU M HABBIKAMU;

Cpeannii ypoBeHb: 00yJarOIINIICS JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIBHOM JIEATETLHOCTH, MPOSIBIISET
XOPOIINH YpOBEHb 3HAHUM M KOMIIETSHITNI; MHUITHATUBHI HE TIPOSBIIECT, HO CITOCOOEH MOIeP)KUBATh MHUIIMATOPA B TIPEAJIaraeMOM I10JIe
NESTETFHOCTH, B JIOCTATOYHOMN CTENIEHU BJIA/ICET MOTYyJaeMbIMU B X0JI€ U3YYCHUS TPOTPaMMbl YMEHUSMH U HABBIKAMU;

Hu3kuii ypoBeHb: 00ydarOmMMACs TeMOHCTPUPYET HEOCTATOUYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTEIHHOM IEATETLHOCTH,
MOCEIaeT 3aHATHUS OT Cllydas K CIydaro, IOKa3bIBaeT yI0OBJIETBOPUTEIbHBIN YPOBEHb 3HAHUI U KOMIIETEHIIHM, B 11€JIOM CJIa00 BIaJEeT MOJydyaeMbIMU
B XO/JI€ U3yYEHHS IPOTpaMMbl YMEHUSIMH U HaBBIKAMHU.

®opmbl pe3yJIbTATOB OCBOECHHS MPOrpaMMbl BHEYPOUHOM 1eATeJIbHOCTH:
1. OT™eTKa ypOBHS IOCTH)KEHUI 00yJaromerocs B JINCTE Melaroru4eckoro HabroaeHu s,

2. 3amucH B XKypHaie yu€Tra 0 pe3yJbTaTUBHOCTH Y4aCTHUsI 00YJaIONINXCS B MEPOIIPHUSITUSAX PA3HOTO BUJIA ¥ YPOBHS (IHUILIOM, IPaMOTa,
0J1aroJapHOCTH, IPYroe);

3. 3anucu B )KypHaje y4éra 00 y4acTUU B BBIC3THBIX MEPOTIPUATHUAX
OuneHka TecToBbIX padoT.
Tectbl, cocTofIME U3 MATH BOIIPOCOB MOXKHO MCIOJIB30BATh MOCTE H3YUYCHHSI KaXKI0TO MaTepuana (ypoka).
Tect u3 10—15 BonpocoB UCnoNb3yeTcs sl IEPUOANIECKOTO KOHTPOJIS.
Tect u3 20 BompocoB HEOOXOAUMO UCTIOIB30BATH JIIsI HTOTOBOTO KOHTPOJIS.

Ounenka pedepara.



Pedepar oneHuBaeTCs 1Mo ClIeayIONUM KPUTEPHUSIM:

* coOmoIeHNe TPeOOBaHUH K ero 0(hOPMIICHUIO;

* He0OXOAUMOCTD M IOCTATOYHOCTH ISl PACKPBITHSI TEMBI IPUBEACHHON B TeKCTe pedepara nHpopmaium;

* yMEHHE 00ydaroIerocst cB00OIHO U3JjlaraTb OCHOBHBIE UJIEU, OTPAXKEHHBIE B pedeparte;

* CI0OCOOHOCTH 00YYAOMIETOCs MOHSITH CYTh 33/1aBAEMBIX WICHAMH aTTECTAIMOHHONW KOMHUCCHH BOIIPOCOB M C(hOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.
Ouenka npoexra.

[IpoexT oueHMBAETCS MO CIEIYIOIIUM KPUTEPUSIM:

* coOmrozieHue TpeOoOBaHUM K €ro 0POPMIICHHIO;

* HEOOXOIMMOCTb U JOCTATOYHOCTD I PACKPBITHS TEMbI IPUBEJCHHON B TEKCTE MpOeKTa HWH(OpMaLnu;

* yMeHHe 00ydJaromerocsi CB000IHO U3JlaraTb OCHOBHBIE HJIEU, OTPAKEHHBIE B TPOEKTE;

* CII0COOHOCTH 00YUaIOUIErocs MOHATH CYTh 3a/1aBa€MbIX WIEHAMU aTTECTAllMOHHON KOMHCCHUU BOTIPOCOB U C(hOPMYIUPOBATh TOUHbIE OTBETHI HA HUX.
TemaTuka ucc/Ie10BaATEILCKUX U MPOEKTHBIX PA00T ¢ UCIOJIL30BaHUEM 000py10BaHus leHTPa « Touka pocray:

1. U3ydeHue meI0YHOCTH pa3IuYHbIX COPTOB MbLUIA U MOIOIIUX CPEJCTB.

2. lnpukaTopHbIE CBOMCTBA Pa3IMYHBIX paCTeHUN U 1IBETOB (¢ onpeneneHruemM pH pactBopoB). 3. OnpeneneHue KkadecTBa XJIe00NmeKapHOH MyKH H
xJe0a.

4. OmnpenesneHre KauecTBa KUCIOMOJIOYHBIX MTPOTYKTOB.

5. Onpenenenue 3aBUCUMOCTH W3MeHeHUs pH 1eTbHOr0 U MacTeprU30BAaHHOTO MOJIOKA OT CPOKOB XPAHEHHUS.
6. Nzyuenue »3(ppeKTUBHOCTH Pa3IUYHBIX COJIEBBIX TPENIOK.
7. KoHncTpyrpoBaHue «XMMHUYECKUX TPEIOK», OCHOBAHHBIX HA XUMHUUYECKUX PEAKIUSX.
8. CHuHTe3 «MallaxuTa» B Pa3InYHBIX YCIOBHUSX.

9. 3yueHune KOppoO3uM Kele3a B pa3IMUHbIX YCIOBHSIX.

10. BiusiHMe cBeTa ¥ KUCIOPOAa Ha CKOPOCTh PA3JI0KEHUs PACTBOPA UOAUAA KaJHsL.

11. Onpenenenue kauecTBa BOJAOMPOBOIHOMN BOJIBI.



12. XKéctkocth Bobl. CIOCOOBI OIpEIEIEHUS JKECTKOCTH BOIBI.

13. Bymaxknas xpomatorpadusi. XpoMaTorpadhuueckoe pas3ieieHnue BEIeCcTB.

14. XpycragbHoe cTeKI0. MOXKHO JIM UCHOJIB30BATh JJIs1 XPAHSHUS UK ?

TemaTu4yeckoe IIAHUPOBAHUE

Neni/n Tema pasnena K-Bo yacos JlaGopaTopHble IIpakTnuyeckune padorTnl
padoTsl

Paznen 1. MHOTOOOpa3ne XUMHUYECKUX PEaKInii B (7)
AKCIEPUMEHTAIBHON XUMUH
Tema 1. Xumuueckue peakuuu 3 2 2
Tema 2. DIEeKTpOJIUTHYECKAS] AUCCOIUALIHS 4 4 2
Pasgen 2. [IpakTHKyM 110 U3Y4EHHUIO CBOMCTB MPOCTHIX (20)
BEIIECTB: METAJIJIOB U HEMETAJIIIOB, UX COEIMHEHUI
Tema 3. CBoiicTBa rajoreHoB 2 3 1
Tewma 4. CBoiicTBa KHCIIOPO/Ia U CEPBI 4 4 0
Tewma 5. CpoiicTBa azorta u ocdopa 4 5 1
Tema 6. CBoiicTBa yriepoaa U KpeMHUS 4 4 1
Tema 7. OOuiue u MHAUBUIYATbHBIE CBOMCTBA 6 6 1
METaJJIOB

Pazgen 3. OCHOBBI OIIBITHO-3KCIIEPUMEHTAIILHON U (7) 1

MIPOEKTHOM eATEIbHOCTU

Hroro 34 28 9




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Neni/m | Tema 3ansaTust K-Bo Hara HNudopmaunonnas | Ucnoab3dyemoe udposoit
4yacos NO/IePIKKa o0opyroBaHMe EHTPA o0pa3oBaTe/IbHBIN pecypc
Yuebnuk 8.9 kn «Touka pocray»
Tabpuensn O.C.
Ocmpoymos U.T'.
Cnaokos C.A.
1 BBonubiii nnctpykTax no Th Xumus | 1 § Crp.20- 8xn bubnuorexa [JOK
— HayKa 3KcrepuMeHTanbHas. TP Texnuka Oe3zomacHoctu B | https:/m.edsoo.ruff0d23c
JlemoHCTpaMoHHBIN OnbIT Nel. KaOMHeTe XMMUH IIeHTpa
O3HakoMJieHHE ¢ Ja00paTOPHBIM «Touka Pocray.
o0opynoBaHueM; TPUEMBI 3HAKOMCTBO C
6e3omacHoil paboThl ¢ HUM. Bxoanoe 000py/10BaHUEM.
TECTUPOBAHUE MO0 TEOPETUUYECKUM U
MPaKTUYECKUM 3HAHUSM 3a 8 Kiacc
Pa3znen 1. MHoroo0pa3ue XuMH4eCKUX PeaKUil B IKCIIEPUMEHTAIbHOI xumMuu (7 4)
Tema 1. Xumunueckue peaxkuuu (3 4)
2 IIpakTuyeckas padora Ne 1 1 JlaTunk TemrepaTypsl bubnuorexa [JOK

«[IpaBuia TexHuku 0€30MaCHOCTU
pu paboTe ¢ J1abopaTOpPHBIM
obopynoBanuem. [IpaBuna
M10JIb30BAaHUS HArPEBATEIbHBIMU
ycrpoiictBamu», Tb OBP B
AKCIIEPUMEHTAIbHON XUMUU
Jlabopamopnuiit oneim Ne 1
«M3ydeHne peakiuu
B3aUMO/ICHCTBUS CYNIb(HUTA HATPHS C
epoKcuaoM Bogopoaa» Th

(TepMoOTIapHBIii),
criupToBka JlaTumk
TEeMIIepaTypbl
IJIATUHOBBIM

https:/m.edsoo.ru/ff0d23c




TennoBoit 3 pexT XUMHUECKIX 1
peakuuii. [lonstue 06 3x30- 1
SHI0TEPMHUUECKUX PEAKIUAX.
JlemoHCTpaIMoHHbIN onbIT Ne 2
[Ipumepsl 3K30- H
SHJOTEPMHUUYECKUX PEAKLIHMN.
JlemoHCTpaMoHHbIH omnbIT Ne 3
«TennoBoit 3 peKT pacTBOpEHUS
BEIIECTB B BOJIEN

8§ 9- 8kn

JlaTuuk TemIiepaTypsl
IIJIATUHOBBIN

bubmuoreka [IOK
https:/m.edsoo.ru/ff0d4790

CKOpOCTh XUMHYECKUX PEaKIUi 1
JlemoHCTpaIMOHHbIH OmbIT Ne 4
BsauMonelicTBue IIMHKA C COJIIHOU
U YKCYCHOW KHCIIOTaMH.
B3anmopelicTBue rpaHyIupoOBaHHOTO
[IMHKA W IIMHKOBOW TBUIA C
COJISTHOW KHCIIOTOM.
B3aunmoneticteue oxcunma meau(Il) c
CEpHOM KUCJIOTOU pa3HOil
KOHILICHTPALlUA TIPU Pa3HbIX
temneparypax. IIpakTnuyeckas
padora Ne2. MzydyeHue BIUsHUS
YCJIOBUM MPOBEACHUS XUMUYECKOU
peakuuu Ha e€ ckopocTh. Th
Jlabopamopnwtii onvim Ne 2
«CpaBHUTENbHASA XapAKTEPUCTHKA
BOCCTaHOBHUTEIHLHOU CIIOCOOHOCTH
metaioBy» Tb Iloaroroska xk TUA

8 3 —9xn

Hatuuk pH JlaTumk
HaIpsHKEHUS

bubmmoreka [{OK
https:/m.edsoo.ru/00adbe9a

Tema 2. duexkTpoauTuy

eckasi Auccoumnanus (4 4.)

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUcCcomranusa — 1
TJIaBHOC YCJIOBUC MPOTCKAHU A

84 - 9xn

peakiuuii B pacTBOpax.

JlaTunk
AIEKTPOIIPOBOJHOCTH

bu6mmoreka [JOK
https:/m.edsoo.ru/00adcd68




JleMOHCTpanoHHbIN OnbIT Ne5
UcnbiTanue pacTBOPOB BEILIECTB HA
ANEKTPUUECKYIO TPOBOJUMOCTb.
JemoHcTpaloHHbIN onbIT Ne6
«INEKTPOIUTHI U HEDJIEKTPOITUTHI»

DNEeKTPOIUTHYECKAs JUCCOLUALUS
KHCJIOT, IIEJ0Yei U COJICH.
Jlabopamopustii onvim Ne 3.
«CuibHble U cadble 3JEKTPOTIUTHI
Ompenenenre KUCIOTHOCTH-
OCHOBHOCTH CPEJIbI ITOTYYCHHBIX
PacTBOPOB C MOMOIIBIO0 HHINKATOPa
U JaT4YMKA DIIEKTPONpoBOAHOCTH, Th
Jlabopamopnwiii oneim Ne 4
«3aBUCUMOCTb IJIEKTPOIPOBOJHOCTH
PacTBOPOB CHIIBHBIX 3JIEKTPOJIMTOB
OT KOHIIEHTpaluu HoHOB, Th

85-7 — 9kn

PeaktuBnl 1 XUMU4eckoe
obopynoBanue PeakTuBbl
U XUMHWYCCKOC
00opyI0BaHNE

bubmmoreka [{OK
https:/m.edsoo.ru/00adcd68

Peaxiinu nosHOrO 0OMeHa.
Jlabopamopnwtii oneim Ne 5
«B3auMoielicTBrE THIPOKCHIA
Oapus ¢ cepHoit kucinotoi» , Th
Jlabopamopnwtii oneim Ne 6
Peakuuu o6MeHa Mex 1y pacTBopaMu
anekTponuToB, Th IlpakTudeckast
pabora Ne3. «Onpenenenue
KOHILICHTPALIUU COJIU 110
JJIEKTPONPOBOAHOCTH pacTBOpa», Th
[Toaroroska k ' MA

I'm.2 — 9xn

Jatauk
3JICKTPOTIPOBOTHOCTH,
J103aTop 00bEMa
JKHUJIKOCTH, OFOpEeTKa

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




IIpakTnueckas padora Ne4.
Pemenue sxkcriepuMeHTalIbHBIX 3a1a4
10 TeMe «JEKTPOIUTHYECKAs
muccoruanus». Thb TecroBbiit
KOHTPOJIb IO pasaeiy
«MHOro0o0pa3ue XUMHIECKIX
peaKkuuii B SKCIIEPUMEHTAIbHON

PeakTHUBBI 1 XUMHYECKOE
000pyI0BaHNe, JaTYUK
AJIEKTPONPOBOJHOCTH

XUMHW

Pazgen 2. IlpakTHKYM MO H3y4YE€HHIO CBOWCTB MPOCTHIX BelIeCTB: METAJIJIOB H HEMETAJLIOB, MX coeluHeHuil (20

1)

Tema 3. CBoiicTBa rajioreHoB (24)

9 l"anorensr: Gpusnueckue u 1 8§ 10-12 bubnuorexa [JOK
XHUMUYECKHE CBOMCTBA PeakTuBsl u xumuueckoe | https:/m.edsoo.ru/00addfe2
Jlabopamopmuwiit onvim Ne7 obopyoBaHue
PacnosnaBanue cosIHOM KUCIIOTHI,

XJIOPUAOB, OPOMHJIOB, HOIUJIOB U
nona. Th

10 Jlabopamopuwtit onvim No8. 1 Amnmapat A1 MpoBeIeHUS
OTtbenuBaromue cBOCTBa XJopa , XH- MUYECKUX IPO-

Tb Jlabopamopuwtii onvim Ne9. neccoB (AITXP)
B3aumHoe BbITECHEHHE TaJIOTEHOB U3 PeakTuBbI U XUMHYECKOE
pactBOpoB ux cojie, Th obopynoBanue JlaTumk
IIpakTHyeckas padora Ne S. XJIOpUJI- HOHOB
«OrmpeneneHue coaepaHus XJI0pu-
HOHOB B IUTHEBOU Boae» Th
IToaroroBka x ' 1A

Tema 4. CpoiicTBa Kucaopoaa u cepnlt (4 4)

11 Kucnopon: nosnyuenue u 1 § 13-15 bubnuoreka [IOK
XMUMHYECKHE CBOMCTBA. PeakTuBsl u xumuueckoe | https:/m.edsoo.ru/00ade64a
JleMoHcTpaloHHbIN OnbIT Ne 7. o0opynoBaHue
«[lonydyenue u cobupanue




KHCJIOPOJa B J1a00paTopuu 1
3aIl0JIHEHUE UM Ta30METPay»
Jlabopamopustit onvim Nel(.
«["opeHue cepsl Ha BO3AyXE U B
kuciopone» Th

12 Cepa. XuMHUYECKHE CBOMCTBA CEPBHI. bubnuorexa [JOK
JleMOHCTpaIMOHHBIH OMBIT Ne. 8 13-15 | PeaktuBbl, kosutekiuu 1 | https:/m.edsoo.ru/00ade64a
AIoTpornHble MOAU(DUKAIIUH CEPHI. XUMHYECKOe
O3HakoMJieHHE € OOpa3lamMu cepbl 00opyoBaHue
1 e€ TPUPOJHBIX COCTUHEHUH

13 CoenuHeHus cepbl: CEpOBOJOPOI, Amnmapat aisa nposenenus | bubnuorexa [{OK
CEpPOBOJIOPOIHAS KUCIIOTA. XU- MHUYECKUX PeaKIuii https:/m.edsoo.ru/00ade802
Cynbdunel. JleMOHCTpallMOHHBIN (AITXP), mpubop s
onbIT Ne9 OOpa3ibl TPUPOIHBIX MIOJIy4YEHHUs Ta30B WIN
cynb(uoB U Ccynb(}aros. anmapat Kurnma
Jlabopamopnwiii onvim Nell. PeakTuBbI, KOJUIEKIUHA 1
KauecTBeHHble peakiuu Ha XHUMHUYECKOE
cyneua-uonsl B pactBope. Th 000pyI0BaHNE

14 Coemunenus cepsl: okcua ceps (IV), Amnmapat g npoBenenus | bubnuorexa [JOK

CEpPHUCTAasi KUCIOTAa U €€ COJIU.
Jlabopamopnutii oneim
No]2KadecTBEHHbIE pPEAKIIUM HA
cynb(dut- nousl B pactBope. Th
Coemunenus cepsl: okcua cepsl (VI),
CepHasi KUCIIOTa U €€ COJIU.
Jlabopamopnutii onbim
No]3KadecTBEHHbIE pPEAKIIUM Ha
cynbdar-uonsl B pactBope. Th
CBolicTBa CEPHOM KUCIIOTHI ,3y4EHHE
CBOMCTB CEpHOM KUCIOTHI, Th
[Toaroroska k ' MA

XU- MUYECKUX PEaKIHil
(AIIXP

https:/m.edsoo.ru/00adea28

Tema 5. CpoiicTBa azoTa u ¢pocopa (44)




15

A3oT: pu3MUecKne U XUMUYECKUE
CBOICTBa. AMMHUaK.
JemoncTparmonHbii onbIT Nel0

bubnuoreka [IOK
https:/m.edsoo.ru/00adf004

[Tonyyenue ammuaka W €ro 816-18 Hatunk
pacTBOpeHHE B BOJIE. AJIEKTPOTPOBOIHOCTH
Jlabopamopnwiii oneim Ne PeaktuBbI M XUMHUYECKOE
14«OcHOBHBIE CBOMCTBA aMMHUAKA) 00opyI0BaHNe
Tb Conu aMMOHUS.
Jlabopamopnwtii oneim
Nel5B3aumoneiictBue conei
aMMOHMS co 1enoyamu Th
16 AzoTHas xuciora. Jlabopamophoti 8 16-18 TepMope3ucTopHbBIN bubmmoreka [JOK
onvim Ne 16. V3yuenue CBOWCTB JATYHK TEMITEPATYPHI, https:/m.edsoo.ru/00adf306
a30THOM KHucIoTel Th natyuk pH, natank
IIpakTHyeckas padora Ne 6. 3JEKTPONPOBOHOCTH,
«OmnpeneneHne HUTPAT- HOHOB B ammapar JJis IPOBEICHUS
nuraTeabHoM pactBope» Th XUMHYECKUX PEaKIui
(AITXP), marHuTHas
Memanka PeakTuBel u
XHUMHYECKOE
obopynoBanue, JlaTunk
HUTPAT-UOHOB
17 CoJii a30THOM KUCIIOTHI — HUTPATHI. Jatuuk
JleMOHCTpaIMOHHBIN OTBIT AJIEKTPOIIPOBOAHOCTH,
Nel1O06pasupl IPUPOTHBIX KOJUIEKIIUA
HUTpaTOB U (ocdaTos.
Jlabopamopnutii onbim
Ne]703HaKOMIIEHHE C a30THBIMU U
¢bochopHBIME yTIOOpEHUSIMHU.
PacnioznaBanue a30THBIX yI0OpEHUH.
Tb
18 ®ocdop. Coenunenus pocdopa: bubnuoreka [IOK

okcua docdopa (V),

https:/m.edsoo.ru/00adf68a




oprodochopHas KHCIOTA U €€ COJIH.
dochopubie ynoOpeHus
Hemonctparmionnsiit onsiT Nel2 Th
O6pasubr kpacHoro docdopa,
okcuaa docdopa (V), mpupoIHBIX
docdaros. Jlabopamopruiii onvim
Nel8 «I"openue cepsl u dochopa Ha
BO3/1yXxe U B kuciopoae» Th
[Toaroroska k TMA

Tema 6. CBoiicTBa yriepoaa u

KpemMHus (4 4)

19

VYrnepon, ¢usnueckue cBOWCTBA. 1
AnnoTtponus yriaepoja: aiamas,
rpadut, kapOuH, QyIepeHsbl.
XUMHUYECKUE CBOWMCTBA YIriepoja.
JeMoHcTparoHHsbIi onbiT Nel3
Mojenu KpHUCTaUIMYECKUX
peméTok anMasza u rpadwura.

§31-8§32

bubmmoreka [{OK
https:/m.edsoo.ru/00adfd9c

20

Okcuppl yriaepoaa. YrapHeld U 1
YIJIEKUCIBIA Ta3bl. YTOJIbHAs
KHCII0Ta, KapOOHATHI
JeMoHcTparmoHHslil onbiT Ne14
OO6pa3ipl MPUPOIHBIX KapOOHATOB
U CWIMKATOB. Jlabopamopuotii
onbim Ne]9KauecTBEHHAs] peaKIUs
Ha yriekucaeii ras. Th
Jlabopamopnutii onvim
No2(KauecTBeHHasi peakius Ha
kapooHat-uoH. Th Jlabopamopmuwii
onvim Ne 21«B3aumopeiictBue
M3BECT- KOBOM BOJBI C YIIIEKUCITBIM
razom» Th

§20-21

Jatauk
AJIEKTPOTIPOBOTHOCTH,
MarduTHas Mellajka,
PUOOP IS TTOTYICHHS
razoB uiy anmnapar Kurmra
PeakTuBBI U XUMHYECKOE
obopymoBaHue

bu6mmoreka [{OK
https:/m.edsoo.ru/00adfebe




21

IIpakTnueckas padora Ne7.
«ITonyuenue okcuna yraepoaa (IV)
U U3y4YCHHUE €r0 CBOMCTB.
PacnioznaBanue xapoonarosy». Th

8§ 24-25 TloBTOPUTH
o y4eOHUKY
MaTepua riaBbl

PeakTHUBBI 1 XUMHYECKOE
00opy10BaHNe

bubnuoreka [IOK
https:/m.edsoo.ru/00ae027e

22

KpemHnii u ero coennHeHus.
Jlabopamopnwtii (3aHumamenvHwlii)
onovim Ne 22 «BplpamyBaHue
BOJIOPOCJIEN B CHJIMKAaTHOM Kiiee» Th
[ToaroroBka k ' KonTpossHoe
TECTUPOBAHUE IO MOIPA3AEITY
«IpakTHKyM IO U3y4YEHHIO CBOICTB
MIPOCTHIX BEIIECTB HEMETAINIOB HX
COETMHEHU I

bub6mmoreka [{OK
https:/m.edsoo.ru/00ae080a

Tema 7. O01uMe U MHAUBHUAYAJIbHBbIE CBOHCTBA METAJLIOB (6 4)

23

OO6mue GpuznuecKkne 1 XUMUIECKHE
CBOMCTBA METAJIJIOB: PEAKIUU C
HEMETaIaMH, KHCJIOTaMH, COJISIMH.
BoccranoBuTensHBIE CBOIICTBA
METAJUIOB. DIEKTPOXUMHUYECKUN PAJT
HanpsH>KEHU METaJIOB.
Jlabopamopnwtii oneim Ne23
BzanmoneiicTBe METaLIOB C
pacTBOpaMu COJICH.
B3aunmoelictBue MeTayioB (Maraus,
IIMHKA, JKeJie3a, MEJIN) C pacTBOpaMu
KHCJIOT JIeMOHCTPAIIMOHHBIHN OIBIT
Nel5 Uzyuenue oOpas3IioB METALIOB.
Tb

1

§28-29

PeakTHBEBI 1 XUMHYECKOE
000pyI0BaHNE

bu6moreka [IOK
https:/m.edsoo.ru/00ae103e

24

Illenounsie MeTamabl. CoeAUHCHUS
IIEIOYHBIX METAIIJIOB
JemoHcTpaioHHbIi onbIT Nel6
BzaumoaeiicTBue IIeI0YHBIX

§ 30

PeakTHBBI U XUMHUYECKOE
obopynoBanue PeakTuBbI

bu6mmoreka [JOK
https:/m.edsoo.ru/00ae14b2




MeTaIoB ¢ Bomou. CBoicTBa

M CJI0OYHO3EMCEIIbHBIX MCTAJIJIOB U UX

COCIMHEHUN. [[eMOHCTpAallMOHHBIN
onbIT Nel7 B3zaumoneiicteue
IEI0YHO3EMETIbHBIX METAIOB C
BoJI0. OOpa3Ibl BAKHEHITHX
MIPUPOJTHBIX COCTUHCHHUI MarHus,
KaJTBITH.

U XUMHWYCCKOC
00opy10BaHNe

25

CBoiiCTBa COETMHEHUM KAJIBIIHSI.
Kectkoctb 600wt Jlabopamopnwiii
onovim Noe24O3HaKoMIIEHUE CO
CBOMCTBAMH H IMPEBPAIICHUSIMU
KapOOHATOB W THUAPOKApOOHATOB.
Tb Jlabopamopnuwiit onvim Ne25
YcrpaHeHue KeCTKOCTH BOJIbI B
JOMaIHuX ycaoBusx Th

§ 31-32

PeakTuBLl 1 XUMU4eckoe
00opyI0BaHNE

bubmmoreka [IOK
https:/m.edso0.ru/00ae1886

26

CBoiicTBa aIFOMUHUSA
AMdoTepHOCTh OKCHAA U
TUAPOKCUA ATIOMHHHUSL.
Jlabopamopuutit onvim Ne26

HOJ'IyLIeHI/IC r'uapokCcruga aJtfOMUHUSA

U B3aUMOJICHCTBHE €ro C
KHCIIOTAaMH M

1 § 33 PeakTuBbI 1 XUMHYECKOE
obopynoBaHue

IeI0YaMH.

833

PeakTuBBI U XUMHUYECKOE
000py1I0BaHKE

bu6mmoreka [IOK
https:/m.edsoo.ru/00aelc64

27

AMQOTEepHOCTh OKCHIA U
THJIPOKCUA ATFOMUHUSL.
Jlabopamopnuuwiit oneim
Ne27Tlonyuenue rugpoxcuaa

aJIIlOMUHHUS U B3aUMOJCUCTBHUE €ro

C KHCJIOTaMHM U IICJI0YaMH.

XKeneszo. JleMOHCTpallMOHHBIHN OIBIT

§ 34

PeakTuBbl U XUMHUYECKOE
obopynoBanue JlaTuuk
JIABJICHUS, PEAKTHUBBI U
XHUMHYECKOE
obopynoBaHue,
KOJUICKIMH PeakTHBBI U

bubmuoreka [JOK
https:/m.edsoo.ru/00ae35e6




Nel17006pasubl pyn xenesa.
Cxxuranue xeie3a B KUCIOpPOJAE U
xyiope. «OKHCIIEHUE JKETIe3a BO
BiIaxHOM Bo3ayxe» Th CaoilicTBa
COCAMHCHHUHU Keje3a: OKCHIIOB,
TUAPOKCHIOB U couteit xxene3a(ll u
). Jlabopampnas paboma Ne28
[Tonyuyenue ruapoxcuioB xemne3a(ll)
u (III) u B3aumopeiicTBHE UX €
KUcioTaMu U menoyamu. Th

XUMHUYECKOC
00opy10BaHNe

28 IIpakTnueckas padora Ne§. [ToBTOpPHTE TEMY [ToBTOpPHTE TEMY bubnuorexa [JOK
Perrenne sKkcnepuMeHTAIbHBIX «MeTamibi». «Metamnbiy. IloBtoputs | https:/m.edsoo.ru/00ae3de8
3amad nmo teme «OOmue u [ToBTOPHUTE TO Mo y4yeOHHKY MaTepuai
WHJIMBHUIyaJIbHBIC CBOWCTBA y4eOHUKY TJ1aBbI
merauioBy. Th I[Moaroroska k TM1A MaTEpPHAII TIIaBbI PeakTHBEBI 1 XUMHYECKOE
KoHTposabsHOE TecTUpOBaHUE 110 obopyoBaHue
noapaszaeny «lIpakTukym mno
HU3YyYEHUIO CBOMCTB MPOCTHIX
BEIIECTB METAJUIOB UX COEIUHEHUI

Pa3znen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJLHON M MPOEKTHOM eI TeJJbHOCTH (6 1)

29 IIpakTHyeckasi padora Ne9. Th PeakTuBbI 1 XUMHUECKOE
OO0paieHue co CTeKIoOM (crudaHue 000opyI0BaHKE
CTEKJISIHHOU TPpYyOKH, U3TOTOBJICHUE:

MUTIETKY; KallWJUIAPOB; MPOCTEUIINX
y3JI0B; npocTteimx npudopos), Th

30 XUMUYECKUH aHalln3: KaueCTBEHHBIH PeakTuBbI U XUMHYECKOE
Y KOJIMYECTBEHHBIN obopynoBaHue

31 TeopeTnueckre 0CHOBBI OMBITHO- PeakTuBbI U XUMHYECKOE
SKCIIEPUMEHTAIILHON U TPOEKTHOU o0opynoBaHue
NEeSATENbHOCTH

32 Brimonnenue yaeOHBIX IPOEKTOB, PeakTuBbI U XUMHUECKOE

OIBITHO-3KCIICPUMCHTAJIBHBIX pa6OT.

obopynoBaHue




[IpakTuyeckue paboOTHI IO TEMaM
IIPOEKTOB yyamuxcs, Tb

33-34 | [IpoMexyTodHast aTTECTAIIHS.
3ammTa IpoeKTOB

Hepeqeﬂb AOCTYIIHBIX HCTOYHUKOB I/IH(l)OpMaIII/II/I

B pasaciic mpeacTaBJICH CIIMCOK KHUI U CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HOI[pO6H0 OCBCHICHBI PA3JIMYHBIC aCIICKTbI paCCMAaTPHUBACMbIX BOIIPOCOB.
Mx MOKHO PEKOMEHAOBATH KaK YUYUTCIIIO, TaK U 06y‘~IaeMI)IM, MMPOABUBIINM HMHTEPEC K H3y‘la€MOI71 TEME.
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