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IlosicHUTEILHAA 3aNMMUCKA
Paﬁoqaﬂ nporpaMMa COCTABJICHA HA OCHOBE.

1) ®enepanbroro 3akoHa Ne273-®3 «O6 ob6pazoBannu B Poccuiickoit deneparumy
2) denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEPKIACHHOIO MTpUKa3oM MuHucrepcrBa oopazoBanus U Hayku PO ot 17.12.2010r. np.Nel897 ¢
MOCJICTYIOIUMHU U3MEHECHUSIMU
3) [IporpamMmel Kypca xumun st 8-11 kitaccoB 00meo0pa3oBaTEBHBIX YUPEIKICHHHA
4) OcHOBHOI 00pa30BaTEIBHOM MPOTrpaMMBbl OCHOBHOTO 001ero oopazoBanuss MOY COILL um. U.C.
Komernesa c.JlepmonToBo benuuckoro paiiona [lenzeHckoii obnactu

C yuerom:

Pacniopspxenust Munnpocsemenus PO ot 12.01.2021 NeP-6 « O06 yTBep»kAeHUHN METOINYECKUX
PEKOMEH/IaIU 110 CO3JaHuI0 U (DYHKIIMOHUPOBAHUIO B 00IIe00pa30BaTENbHBIX OPraHU3aIUIX,
PacroJIO’KEHHBIX B CEJILCKONM MECTHOCTH U MaJbIX FOpoJiaX, HEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKON HAIPABICHHOCTEN»

Metouueckux peKOMeHAaui MUHUCTEpCTBA MpocBenieHus Pocculickoit @enepanuu no «Peanuzanuu
00pa3zoBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOW HAMPaBICHHOCTEN IO XUMUU C
MCI0JIb30BaHNEM 00opynoBaHus 1ieHTpa «Touka poctay» (yTBEp:KIE€HbI pacliopsKeHreM MUHUCTepCTBa
npocaetienus Poccuiickoit ®enepanuu ot 12 stuaps 2021 r.Ne P-6).

Hcnonp30Banus HATJISAIHO-TUIAKTHYECKUX TTOCOOM 1 00opynoBanus 1ieHTpa «Touka pocTay

VYyeonuk: Xumus. 9 kinace: yaed. ans oomeoopazosar. opranuzamumii/ O.C. 'abpuensn, NU.I'. Octpoymos,
C.A. CnagkoB — 6-¢ u31.— M.: [IpocBemenne,2024

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peaau3aiys IporpaMM €CTECTBEHHOHAYYHOH 1
TEXHOJIOTHYECKON HANPaBIEHHOCTEHN, pa3pab0TaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMH 3aKOHOJATEILCTBA B
cdepe ob6pazoBaHus U ¢ yu€ToM pekoMeHAannii PenepaibHOTO oneparopa yueOHOro npeamera «XuMHs».

KommnekT o6opynoBanus nenrpa «Touka pocray obecnieunBaeT 3pPeKTUBHOE TOCTHKEHUE
00pa3oBaTeNIbHBIX PE3yIbTaTOB OOYUAIOIIUMUCS IO TPOrPaMMaM €CTECTBEHHOHAYYHOW HAIlPaBJICHHOCTH, B
TOM 4ucie JUisl pOpMUPOBAHUS N300PETATETHCKOT0, KPEaTUBHOTO, KPUTUYECKOTO MBIIIIJICHUS, PA3BUTHUS
(GYHKIIMOHATBHOM IPaMOTHOCTH Y OOY4aIOIIMXCsl, B TOM YHCJIE €CTeCTBEHHO-HAYYHOM.

CoBpeMeHHbIE IKCTIEPUMEHTAIBHBIE HCCIEA0BAHUS TI0 XUMHH YK€ TPYAHO MPEICTaBUTh 0€3 UCIOJIb30BaAHUS
HE TOJIBKO aHAJIOTOBBIX, HO M IU(PPOBBIX U3MEPUTENHHBIX TPUOOPOB. B @enepansuom ['ocygapcTBeHHOM
O6pazoBarensHoM Crangapre (PI'OC) nponucano, 4To OAHUM U3 YHHUBEPCATIbHBIX YU€OHBIX ACHCTBUIA,
MPHOOpPETAEMBIX YYAIIUMUCS, JOJDKHO CTaTh YMEHHUE «IIPOBEACHUS OMBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAHUM, MPSMBIX U KOCBEHHBIX U3MEPEHHII ¢ MCMOJb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEpUTENbHBIX TPrO0poBY. LIIUpokuil CIEKTp AATYMKOB MO3BOJISET YUAITUMCS 3HAKOMUTHCS C
rnapamMeTpamMu XUMHUYECKOT0 IKCIIEPUMEHTA HE TOJBKO Ha KAU€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.
[udposas mnabopaTopusi MO3BOISET BECTH JUTUTEIbHBIN SKCIIEPUMEHT J1aXKe€ B OTCYTCTBUE IKCIIEPUMEHTATOPA,
a 4acTOTa UX U3MEPEHUI HEMOABIACTHA YEJIOBEUECKOMY BOCIIPHUSATHIO.

B npornecce popmupoBaHus SKCTIEPUMEHTAIBHBIX YMEHUH YUeHUK 00y4yaeTcsi IpeAcTaBiIsITh HHPOpMALUIO 00
UCCJIEJOBAaHUH B YETBIPEX BUJAX:



*B Bep6aJIBHOMI OIIMCLIBATD 3KCIICPUMCHT, CO3/1aBaATh CIIOBECHYIO MOJCJIb SKCIICPUMCHTA, (bI/IKCI/IPOBaTB
BHUMAHHWEC HA U3MECPSACMbBIX BCIIMUNHAX, TCPMHUHOJIOTUH

* B TAOJIMYHOM: 3aIIOJTHATH TAOIHIIBI IAHHBIX, JIS)KAITUX B OCHOBE MOCTPOCHHUSI TPaPHUKOB (IIPH STOM y
yYaIuXxcs BOSHUKACT MEPBUYHOE MPEICTABICHUE O MacIITa0ax BEJIUYHH);

* B rpapMuecKoM: CTPOUTh rpaUKH MO TaOJIMYHBIM JAHHBIM, YTO JAa€T BO3MOXKHOCTH Iepexoa K
BBIJIBM)KEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEJIMYMHAMU (IIPU 3TOM YUUTENb OKa3bIBAET
[IPEUMYILECTBO B BU3yaJIU3allMK 3aBUCUMOCTEN MEK/y BEIMUUHAMU, HArJISAHOCTh U MHOTOMEPHOCTD);

* B BUIAC MATCMATHUYCCKUX ypaBHeHI/If/'II JaBaTb MaTEMaTHYCCKOC OIIMCAaHUEC B3aUMOCBs3U BCJIIMYNH,
MareMaTrndeckoe 0000IIeHnE.

[Tepexon oT kKaxa0r0 dTaAMNa MpeACTaBICHUS HHHOPMAIIMK 3aHUMAET JOBOJBHO OOJIBIION MPOMEKYTOK
BpeMeHH. B 8 kiaccax 3TOT mpoiiecc He0OX0MM, HO B CTAPIIINX KJIAaCCaX MOKHO OBLIIO OBI 3TO BpeMst
MOTPATUTh HA pellleHne 0osiee BaKHBIX 3a7a4. B aToM 1mutane g poBbie 1a00paTopuu CyLIECTBEHHO
OKOHOMST BPEMA.

310 BpeMs MOKHO noTpatuth coriacHo GI'OC Ha popMupoBaHue UCCIEAOBATENLCKUX YMEHUH ydaluxcs,
KOTOPBIE BBIPAKAIOTCS B CIEAYIOINX AEUCTBUSAX:

* OTIpPEJICIICHHUE MTPOOIIEMBI;

* IOCTAaHOBKA HCCIICA0BATEILCKOM 3a1a4H;

* [UIAHUPOBAHUE PEIICHHUS 3aa4H;

* IOCTPOCHHUE MOJEIIECH;

* BBIJIBIDKEHHE THIOTE3;

* SKCTIEpUMEHTAIbHAs TTPOBEPKA TUITOTES;

* aHAJIU3 JIAaHHBIX SKCTICPUMEHTOB WJIM HAOIIOICHU;
* popMyIIMpOBaHKE BHIBOJIOB.

ean u 3apaum:

1. Peanu3anust OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPAMM O YUE€OHBIM MIPEIMETaM €CTECTBEHHOHAYYHOI
HAMPAaBJIEHHOCTH, B TOM YHCIIE B PaMKaX BHEYPOUHO JIESATEIBHOCTH 00Y4arOIIUXCS;

2. BBE/ICHHUE COBPEMEHHBIX CPEACTB OOYyUEHHS U BOCITUTAHHUS ISl U3y4eHUS (B TOM UHUCIIE
AKCIEPUMEHTAJIBLHOTO) JUCIUILTUH (MOAYJIeH) eCTECTBEHHOHAYYHOW HAIIPABIEHHOCTH MIPH pealn3aluu
OCHOBHBIX 00111€00pa30BaTeIbHBIX MPOTPAMM U JOMOJHUTEIBHBIX 00111e00pa30BaTeNbHBIX IPOTPaMM, B TOM
quCclie ISl PAaCIIUPEHUs COAeP KaHUs Y4eOHOTO MpeaMeTa « XUMUsD».

3. BOBJICYCHHUE YYAITUXCSI B TPOSKTHYIO AEATEIHHOCTD
MecTo Kypca B 00pa3oBaTeIbLHOM Mpomecce:

[Tporpamma BHEYpPOUHOH JIEATETBHOCTH «JKCNEePUMEHTAIbHAs XUMHSD pa3padoTaHa /i ydanmxcs 9-ro
KJIacca M paccyuTaH Ha 33 yaca. (IpoBeAeHUE 3aHATUI B TEYEHUH BCETO y4eOHOTO roja).



INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBbI

JIMYHOCTHBIE Pe3yJIbTAThI

[J onpe/ieieHne MOTHBAIIMH U3YYeHHUsT YUeOHOTO MaTepHara;

[J OLIEHMBaHUE YCBAMBAEMOTO y4eOHOTO MaTepHralia, UCX0/I U3 COLUATIbHBIX U IMYHOCTHBIX IIEHHOCTEH;

[] IIOBBILLIEHHUE CBOETO O6pa3OBaTeHI>HOF0 YPOBHA U YPOBHA TOTOBHOCTH K U3YYCHUIO OCHOBHBIX
HCTOPHUYCCKHUX CO6I)ITI/II\/JI, CBA3AaHHBIX C pa3BUTUCM XMMUHU U O6HI€CTB3,;

(] 3HAaHME ITpaBUJI IOBEICHUS B UYPE3BbIYANHBIX CUTYALUAX;
(] onieHMBaHUE COIMAIbHOM 3HAUMMOCTH Mpodeccuii, CBI3aHHBIX C XUMUEH;

(] BajieHye MpaBuiIaMy O€30MacHOT0 OOpallleHUs] C XUMUYECKUMHU BEIIECTBAMHU U 000pYA0BaHUEM,
MIPOSIBJIEHUE IKOJIOTUYECKON KYJIBTYPBHI.

MeranpeamMeTHble pe3yJabTaThl
PeryasituBubie YY /I 5

[J nenenojaranue, BKIIOYas MOCTAHOBKY HOBBIX 1IeJIel, mpeoOpa3oBaHue MPaKTHUYECKON 3a1auu B
M03HABATEIbHYIO, CAMOCTOSITENIbHBIM aHAIN3 YCIOBHUM TOCTHKEHHUS 11€JTM Ha OCHOBE yU€Ta BBIJICIICHHBIX
YUHTEJIEM OPUEHTHPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuale; MJIaHUpOBaHUE IyTH JOCTHKCHUS LEJel;

U] YCTaHaBJICHUC LCJICBBIX IPUOPUTETOB, BEIACICHUE AJIbTCPHATUBHBIX croco00B JOCTHUXXCHUS LICJIU N BI)I60p
Haubosee 3ppexTuBHOrO crocooa;

[] yMEHHE CaMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIIATH UM;

[] yMeHHe NPUHUMATD PElIeHUs B IPOOIEMHOM CUTYaIUH;

) mocTaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHHE IIJIaHa U TIOCIIEI0BATEIbHOCTH IEHCTBUM;
[J opranu3anus pabouero MecTa MpH BBITOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

0 IIPOTHO3UPOBAHUE PE3YIILTATOB 06y‘leHI/I${, OLCHUMBAHHWEC YCBOCHHOI'O MaT€puaja, OIICHKA Ka4€CTBa U
YPOBHS IMOJIYUCHHBIX 3HaHHI>'I, KOppEKUuUA 11jiaHa 1 crocoba HeﬁCTBHH IIpu HCO6XO,I[I/IMOCTI/I.

Ilo3naBartenbuble YY /I:
[J MOMCK | BBIJICIICHUE UH(POPMALIVH;
[J aHanu3 yclIoBHM U TpeOOBaHMI 3a/1a4H, BEIOOP, CONIOCTaBIeHHE U 000CHOBAaHUE CIIOCO0A PEIICHUs 3a]auu;
) BeIOOp HanboIiee 23PPEeKTUBHBIX CIIOCOOOB PEIIEHUS 33]]a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;
[J BBIIBHDKCHHE M 000CHOBAHME THUITOTE3bI, BBIOOP criocoba e€ MpoBEepKH;

[] caMOCTOATENBHOE CO3/1aHUE AITOPUTMA JAEATEIbHOCTH IPU PEIIEHUH TPOOJIEM TBOPUECKOTO U MOMCKOBOTO
XapakTepa;

U YMCHHUSA XapaKTCPHU30BaATh BCUICCTBA 110 COCTABY, CTPOCHUIO U CBOI’ICTB&M;

[ onmuchIBaHHE CBOMCTB: TBépI[BIX, KHUAKUX, r33006p213HLIX BCIICCTB, BBICJICHNC UX CYIICCTBCHHBIX
IIPU3HAKOB;



[} n300pakeHre cocTaBa MPOCTEHITNX BEIIECTB C MOMOIIBI0O XUMUYECKUX (POPMYIT M CYLITHOCTH XUMUYECKUX
peaKlyii C IOMOLIBI0 XUMUYECKUX YPABHECHMUI;

] mpoBeaeHue HaOMIOACHUH, ONTUCAHNE IPU3HAKOB U YCIOBUHN TEUCHUS XUMUYECKUX PEAKLINH, BHIITOJTHEHNUE
XHMHUYECKOTO SKCIIEPUMEHTA, BEIBOIHI HA OCHOBE aHAJIN3a HAOIIOIEHUH 3a SKCIIEPUMEHTOM, PELICHHE 3a1a4,
MOJIyY€HUE XUMUYECKON HHPOPMAIK U3 Pa3IUYHbIX HICTOYHUKOB;

[J ymeHue OpraHu30BbIBaTh UCCIIEIOBAHNE C LEIIBIO IPOBEPKU TMIIOTES;
] yMeHHE Jies1aTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTMH) U BbIBOJIBI;

] ymeHre 0ObEKTUBHO OLIEHUBATh WH(POPMAIIHIO O BEIECTBAX U XUMUYECKUX MPOIECCaX, KPUTHIECKU
OTHOCHUTbCS K IICEBIOHAYYHON HH(pOpMaLUN.

KommyHukatuBHbie YY/I:
(] MoJIHOE ¥ TOYHOE BBIPa)KEHNE CBOMX MBICIIEH B COOTBETCTBUH C 337jauaMU U YCIOBUSIMU KOMMYHHUKAIINH;

ll AICKBATHOC UCIIOJB30BAHUC PCYCBBIX CPCACTB MJIA YUACTHUA B JUCKYCCHUH U apTyYMCHTAIUU cBOEH IIO3UIIUH,
yMEHHUE MPEACTABIISITE KOHKPETHOE COJIEP)KaHUE C COOOIIEHHEM €T0 B TUCBMEHHOW U YCTHOHM (hopme,
omnpezieNieHue crnoco00B B3aUMOIEHCTBHUSA, COTPYJHUYECTBO B TIOUCKE U cOope nHpopmanuu;

) onpenenenne cnocob0B B3aMMOAECHCTBHSI, COTPYJHHUUECTBO B TIOUCKE U cOOpe HHpOopMaIiH, y4acTUE B
Janore, IIaHHPOBaHKUE OOUINX CIIOCOO0B PabOThI, MPOSBICHUE YBAKUTEIHLHOTO OTHOIIEHHUSI K IPYTHM
ydamuMces; OTIMCaHNUE COACPIKAHUSA BBIIIOJTHACMBIX )Iel\/’ICTBI/II\/'I C IOCJIBIO OPUCHTUPOBKHU B IIPEAMETHO -
MPAKTUYECKOM AEATEIbHOCTH; YMEHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPJMHALMY Pa3IUYHbIX
MO3ULMNA B COTPYIHUYECTBE;

[ popmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIMIO, ApTYMEHTHPOBATH U KOOPAWHUPOBATH €€ C MO3ULIUIMU
NapTHEPOB B COTPYAHUYECTBE NMPHU BbIPaOOTKE 0OIIEro peieHus] B COBMECTHOM NesITeIbHOCTH;

(] OCyIIECTBIATh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHNYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIIb;

) mmaHupoBaTh 00IIKE CIOCOObI PA0OTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLEHKY AeHCTBUI
napTHépa, yMeTb yOexaarTh;

[J MCIIOJIb30BATh AJICKBATHBIE S3BIKOBBIE CPEACTBA I OTOOPA)KEHUSI CBOMX YYBCTB, MbICIIEH, MOTUBOB U
noTpeGHOcTel; 0ToOpakaTh B peuu (onucaHue, 00bsICHEHUE) COIep KaHUe COBEpIIaeMbIX JICHCTBUH, KaK B
(dbopmMe rpoMKOil colnan3upoOBaHHON peun, Tak U B (hopMe BHYTpEHHEH peun;

] pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIUIO, UCIIOJb3Yys CPEJICTBA YCTHON U MUCBMEHHON
KOMMYHHKAIIMH MPU paboTe C TEKCTaMH YUeOHHKA U IOTIOJHUTEIBHOM TUTEpaTypOid, CIPAaBOYHBIMU
TabIMIaMu, IPOSBISATh TOTOBHOCTh K YBRXKCHHIO HHOW TOYKHU 3PEHHUS PU 00CYXKICHUU PEe3yIbTaTOB
BBITIOJTHEHHON PabOTHI.

IIpeameTHbIe pe3yabTaThI

OOyuaromuiicss Hay4uTCs:

] mpUMEHSTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOICHNE, N3MEPEHHE, SKCIIEPHIMEHT;

[} omuCHIBaTh CBOMCTBA TBEPBIX, )KUIKUX, Ta3000pa3HbBIX BEIIECTB, BBIICINSS MX CYLICCTBEHHbBIC IPU3HAKH;

U PACKPBIBATE CMBICII 3aKOHA COXpPAaHCHUA MAaCChl BCUICCTB, aTOMHO-MOHCKYHHpHOﬁ TCOPHHU,



ll pasiindyatb XUMHUYCCKHUEC U (I)I/ISI/I‘-IGCKI/IG SABJICHUA,

[J Ha3pIBaTh IPU3HAKU U YCIIOBUS IIPOTEKaHUS XUMUYECKUX PEAKIIN;
[ cobmonate mpaBuiIa 6e30MacHoi paboTHI P MPOBEJCHUH OIBITOB;
() mosb30BaThCs JaOOPATOPHBIM 000PYIOBAaHUEM U NIOCYAOM;

[J monmy4aTh, cobupath ra3000pa3Hble BEIECTBA U PACMO3HABATh MX; XapaKTepU30BaTh (GU3UUECKUE U
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COCMHEHUH, POBOJIUTH OIIBITHI,
MOJTBEPIKIAIOIINE XUMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

[J pacKpbIBaTh CMBICI MIOHATHS «PacTBOPY, BEIYUCISATH MACCOBYIO JOJIF0 PACTBOPEHHOTO BEIIECTBA B
pacTBOpE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MACCOBOM 10JIEl PACTBOPEHHOTO BEILIECTBA;

[J XapakTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEIECTB OT THIA KPUCTAIUTUYECKON PEIIETKH,
ONIPEAEINIATh BUJ XUMUYECKOW CBSI3M B HEOPraHUYECKUX COCTMHEHUSX;

U PaCKpLBIBATE OCHOBHBIC ITOJIOKCHUA TCOPUU BHGKTPOHHTHHGCKOfI aucconuanruu, COCTaBJIATh YPaBHCHUSA
ANEKTPOJIUTUYECKON JUCCOIMAIIIH KUCIIOT, IIIEI0YeH, COJIeH 1 peaKIuii HOHHOTO 0OMEHa;

l PaACKpPEIBATE CYITNHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxum‘/'l, OMpeACIIATbL OKHUCIIUTEIb U
BOCCTAaHOBUTCJIb, COCTABJIATE YPABHCHUSA OKHUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

[J Ha3bIBaTh (haKTOPBHI, BIUAIONINE HA CKOPOCTh XUMUYECKOM peaKkinu;

[J xapakTepr30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAIJIOB U METAJLJIOB;
] MPOBOJUTDH OMBITHI 1O MOJIYYECHUIO U U3YYEHHUIO XUMUYECKUX CBOMCTB pa3IMUHbIX BEUIECTB;

(] rpaMOTHO O0OpaIaThCs C BEIIECTBAMHU B IOBCETHEBHOM KU3HHU.

Oo0yyaromuiicsi MOJY4YUT BO3MOKHOCTb HAYYUTHCS

[l BIABUTATH U IMPOBEPATH SKCIICPUMCEHTAJIBHO T'HIIOTE3bI O XUMHWYCCKHUX CBOMCTBaxX BE€IIECCTB HA OCHOBE UX
COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIATh B XUMHUYCCKUE PCAKIIUHN, O XapaKTEPEC U MPOAYKTax
PaA3ITUYHBIX XUMHUYCCKUX peaKuHﬁ;

0 XapaKTCpUu30BaTh BEHICCTBA 110 COCTaBy, CTPOCHUIO 1 CBOﬁCTBaM, YCTaHaBJIWBATh IMIPUYINHHO-
CJICACTBCHHBIC CBA3U MCXKIAY JAaHHBIMHU XapaKTECPHUCTUKAaMU BEIICCTBA,

[l cocTaBiATh MOJICKYJIAPHBIC U MOJIHBIC HOHHBIC YPABHCHUS 110 COKpaIHéHHBIM HOHHBIM YPAaBHCHUAM;

0 IIPOTrHO3UPOBATH CIIOCOOHOCTD BCHICCTBA ITPOABJIATH OKUCIIMTCIIbHBIC UJIKM BOCCTAHOBUTCIIBHLIC CBOMCTBA C
y‘{éTOM CTEIEHEH OKUCICHUS JJIEMCHTOB, BXOJAIIIMX B €TI0 COCTAB,

[l BeIIBUTATh U MMPOBEPATDH SKCIICPUMCHTAJIBHO 'MIIOTE3bI O PE3YJIbTaTaX BO3I[CI>1CTBPI$I Ppa3IMYHbIX (I)aKTOpOB
Ha UBMCHCHHUEC CKOPOCTU XHUMHUYECKOH pCaKuuun;

[l ucnoJib30BaTh HpI/IO6peTéHHHC SHAHUA JJId 3KOJIOTHYECKU I'PaMOTHOTO IMOBEACHUS B Opr)KaIOIJ_Ieﬁ cpeace;

[l ucnoJyib30BaTh HpI/I06peTéHHBIC KIITFOUYCBLIC KOMIICTCHI WU IIPH BBIIIOJIHCHHUU ITPOCKTOB U PCIICHUHN yqe6Ho-
HCCIICA0BATCIBCKUX 3a1aY 110 U3YYCHHUIO CBOfICTB, CII0co00B MOJIYYCHHA U PACTIO3HABAHUS BCILICCTB,

[J 0OBEKTUBHO OLICHUBATb I/IH(I)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;



[l oco3HaBaTh 3HAYCHHUE TCOPCTUICCKUX 3HAHMH 10 XUMHU JUIA HpaKTH‘IeCKOfI JACATCIIBHOCTH YCJIOBCKA,
CO3aBaTb MOACIIN U CXEMBI JJId pCUHICHUA y‘-IGGHBIX 1 IIO3HABATCJIBHBIX 3aJa4, IOHUMAaTh HGO6XOZ[I/IMOCTB
CO6JHOZ[CHI/ISI HpCHHHC&HHﬁ, npeajiaracMbix B MHCTPYKIUAX 11O UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM
XUMHUHU U Op.

Coaepxanne nmporpaMmmsl
9 kanacc (34 gaca, 1 yac HeaesI0)
BBenenne B Kypc «OkcriepuMeHTanbHas XuMusa-9 (1 9)
BBoansblii nHCTpyKTaX 110 Th. XuMHus — Hayka SKCiepUMEHTAJIbHASL.

JlemoHcTpatmoHHbIN skcriepuMeHT Ne 1. O3HakoMiieHHe ¢ 1a00paTOPHBIM 000PYIOBaHUEM; IPUEMBI
Oe3omacHol paboThl ¢ HUM. BxogHOE TecTUpoBaHKE MO TEOPETUYECKUM U TPAKTUUYECKUM 3HAHMIM 3a 8 Kiacc

Pazjnen 1. MHoroo6pasue XuMH4eCKHX Peakuuid B IKCIePUMeHTAIbHOH Xumuu (7 4)
Tema 1. Xumnueckue peakuuu (3 4)

[Tpaktuueckas padota Ne 1 «IIpaBwmia TexHuku 06€30MaCHOCTH TIPHU padboTe ¢ Ja60paTOPHEIM 000PYAOBAHUEM.
[IpaBuia mosib30BaHus HarpeBaTeIbHBIMU ycTpolicTBamu» OBP B skcnieprMeHTanbHOW XUMUU
Jlaboparopusbiit onbiT Nel «/3yueHne peakiiny B3auMOJEHCTBUS Cylib(pUTa HATPUSI C IEPOKCUIOM BOAOPOIa»
TemnnoBoit apdext xumudeckux peakuii. [loasTHE 00 FK30- M SHIOTEPMHUUECKUX PEAKIIHSIX.
JlemoncTparoHHbIN onbIT Ne 2 [IpuMepsl 5K30- W SHIOTEPMUYECKHUX PEAKIUH.

Jemonctparmonnbiii onbIT Ne 3 «TemmoBoit 3¢ dekT pacTBOpeHus BemecTB B Boie» CKOPOCTh XUMHUUYECKHUX
peakuui

JeMoHcTpaioHHblil onbIT Ne 4 B3aumoeicTBie HMHKA C COJITHOM M YKCYCHOW KHCIOTaMH.
B3anmopeiicTBre rpaHy IMPOBAHHOTO IIMHKA M IIMHKOBOW MBUIM C COJISTHOM KHUCIOTOM. B3aumonerctBue
okcuna meau(Il) ¢ cepHO# KHCIIOTOM pa3HON KOHIIGHTPAIIMA TIPU Pa3HBIX TEMIIepaTypax.

[IpakTrueckast padota Ne2. M3ydeHue BIUSHUS YCIOBUM MPOBEACHUS XUMHUYECKOW peaKIuu Ha €€ CKOPOCTb.
Jlaboparopubiit onbiT No2 «CpaBHHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHON CIOCOOHOCTH METAJNIOB)»

IToaroroBka x ' 1A

Tema 2. JaexkTpoauTudeckas nuccouuanus (4 4)

DIEeKTpOoIUTHYECKAs AUCCOLMALIMS — IIaBHOE YCIOBUE IPOTEKAHUS PEAKIUi B PaCTBOPAX.
JlemoHcTpaoHHbIi onbIT NeS VcnbiTaHHe pacCTBOPOB BELIECTB HA AJIEKTPUUECKYIO MPOBOJUMOCTb.

JleMoHCTpaIMOHHBIH OMBIT Ne6 « DJIEKTPOJIMTHI M HEAJIEKTPOIUTBD IJICKTPOJUTHUCCKAS TUCCOIUAITUS
KHUCJIOT, LIEJIOYEH U COJIEH.

Ha6opaT0prHTI ombIT Ne 3. «CunibHBIC U cl1a0bIe QJICKTPOJIUTBD) Onpe,ueneHI/Ie KHUCJIIOTHOCTH OCHOBHOCTHU
CpCAbl MOJYYCHHBIX paCTBOPOB € IIOMOIIBIO UHAUKATOPA U JATYHUKA SJICKTPOIIPOBOAHOCTHU

Ha6opaT0prHTI ombIT Ne 4 «3aBUCHMOCTh QJICKTPOIMMPOBOAHOCTHU PACTBOPOB CUJIBHBIX 3JICKTPOJIUTOB OT
KOHICHTpAaIuu NUOHOB» Peakniun nonHoro oOMeHa.

JlaGopaTopusiiif onbIT Ne 5 «B3aumopaencTBrie ruipokcuaa 6apus ¢ cepHoil KucnoToi» JlabopaTopHbIil OIBIT
Ne 6 Peakunu oOMeHa MEXly paCTBOPaMH 3JIEKTPOJIUTOB.



[TpakTraeckas pabota Ne3. «OnpeneneHne KOHIEHTPAIIUU COJIH 10 3JICKTPOIPOBOJHOCTH PACTBOPA»
IToaroroBka x [ 1A

[TpakTideckas pabota Ne4. PemieHne 3KCIEpUMEHTAIBHBIX 33144 110 TeME « DJIEKTPOJIUTHICCKAS
nucconuanusay. Th

TecToBbIil KOHTPOJIB IO pa3aeny «MHOrooopazue XUMUYECKUX pEaKuil B SKCIEPUMEHTAIbHON XUMUN

Paznean 2. [IpakTukyM 1o u3y4eHHI0 CBOMCTB MPOCTHIX BeNIECTB: HEMETAJIOB U META/LJIOB, HX
coequHenuit (204)

Tema 3. CBoiicTBa rajoreHosn (2 4)

lanorensr: Gpusnueckne u xumuyeckue cBoicTBa. CoeTMHEHUS TajJOreHOB. XJIOPOBOIOPOI.
JlabGoparopusiii onbiT No7 Pacnio3HaBaHue COISTHOM KUCIIOTHI, XJIOPUIOB, OPOMHUIOB, HOJUAOB M HO/A.
Jlaboparopuslii onbiT Ne8. OtOenuBaroiime CBOWCTBa XJI0pa.

Jlaboparopublit onbIT Ne9. B3anMHOE BbITECHEHUE raJION€HOB U3 PACTBOPOB UX COJIEH

[IpaxTueckas pabota Ne 5. «Onpenenenue coaepkaHusi XJOPUA-HOHOB B TUTHEBOM BOJIEN
[TonrotoBka k 'TA

Tema 4. CpoiicTBa KHCJI0pOaa U cepbl (4 4)

Kucnopon: nonmydenne 1 XuMU4e€CKUE CBOMCTBA.

JemoucTparmonnbiii onbIT Ne 7. «Ilomydenne u coOupanue KUCIopo/aa B TaOOpaTOPUH U 3aOJTHEHUE UM
razomMeTpa»

Jlaboparopuslii onbiT NelO. «['openne cepsl Ha Bo3ayxe U B kuciopoae» Cepa. XuMUYECKHUE CBOMCTBA
Cephl.

JlemoHcTparoHHbIN onbIT Ne7. AmutoTponHbie MoauduKamuu cepbl. O3HaKOMIICHHE ¢ oOpa3liaMH cepbl U
e€ mpupoAHbIx coenuHeHuil. CoequHEHHS cephl: CEPOBOAOPO, cepoBOAOpOIHAs KuciaoTa. Cyabhuibl.

JlemoHcTparroHHbIH onbIT Ne8 OOpa3ibl MPUPOJHBIX CYIbPHUAOB U CYIb(aToB.

JlaGoparopusiii onmbIT Nell KauecTBeHHBIE peakiuu Ha Cylnb(GUI-HOHBI B pacTtBope. COCTUHEHHS CEePHI:
okcua cepsl (IV), cepHucTas KUCiIoTa v €e COoJu.

Jlaboparopusbiii onbiT Nel12 KauecTBeHHbIE peakiuu Ha Cyiab(GUT- HOHBI B pacTtBope. COeMHEHHUS CEPHI:
okcu cepsl (VI), cepHas KuciaoTa U €e COJIu.

Jlaboparopusbiii onbiT Nel3 KaduecTBeHHbIE peakiuu Ha cyibgaT-uoHbl B pacTBope. CBoMCTBa cepHOU
KHUCTIOTHI.

JlaGopaTopHsblii onbIT Nel14 M3ydueHue cBONCTB cepHOI KMCIOTHI
IToaroroBka k 'MA
Tema 5. CpoiicTBa azora u pocdopa (5 4)

A3sor: (I)I/I3I/I‘IGCKI/IC 1 XUMHUYECKHE CBOMCTBA. AMMUAK.



Hemonctpanronnsiit onbIT Ne9 Th Ilonyyenue amMmmMuaka U €ro pacTBOPEHHE B BOJIE.
Jlaboparopusbiii ombiT Ne 15 «OcHOBHBIE CBOMCTBa aMMuaka» CoJu aMMOHHUS.

Jlaboparopusbiii omeiT Nel6 B3aumogeiicTBue colieii aMMOHUSL €O IIeI0YaMHu A30THasl KHCIIOTA.
Jlaboparopusrit onbiT Ne 17. 3ydeHne CBOMCTB a30THOM KUCIIOTHI

[Tpaktuyeckas padora Ne 6. «OmnpeneneHre HUTPAT-HOHOB B MUTATEIBHOM pacTBope» (Com a30THOM
KHCJIOTBI — HUTPATHI.

JemoHncTpaunoHHbii onbIT Nel0 OOpa3sipl NpUPOAHBIX HUTPATOB U (Pocdaros.

Jlaboparopusiii onbiT Nel8 O3HakomiieHne ¢ a30THBIMU U (hochopHBIMU y10OpeHussMu. PacrioznaBanue
azoTHbIX ynoopenwnii. ochop. Coenunenns docdopa: okcua pochopa (V), oprodochopnas kuciaora u ee
cosu. docdopHbie y1oOpeHus

Jemonctparmonnsit onbIT Nel1 O6pasiel kpacHoro gocdopa, okcuaa docdopa (V), npupoansix GocdaTos.
Jlaboparopusbiit onbiT Nel8 «I"openue cepsl 1 pochopa Ha BO3AyXe U B KUCIOPOIEN

[TonrotoBka k 'TA

Tema 6. CpoiicTBa yriepoaa u kpemuus (4 4)

VYrnepon, ¢usznueckue cBoiicTBa. AIIOTpoNHs yriepoia: anmas, rpaduT, KapOouH, QyaepeHsl.
XHWUMHUYECKUE CBOWMCTBA YIriepoja.

JlemoHcTpanroHHbIN onbIT Nel2 Moenu KpuCTAIIUYECKUX peméTok anmasa u rpadura. OKCHUIbI
yriepojaa. YrapHblid W YIJICKUCIIBIA Ta3bl. YTOJIbHAS KUCJIOTA, KapOOHATHI

JemoncTparmonnbit onbIT Nel3 O0pa3iel MPUPOIHBIX KAPOOHATOB U CHIIMKATOB.
Jlaboparopuslii onbiT Nel19 KauecTBeHHast peakiusi Ha YIJIGKHCIBIA Tas3.
JlaGoparopusrii onbiT Ne20. KauecTBeHHast peakuus Ha KapOOHAT-HOH.

Jlaboparopusiii onbIT Ne 21 «B3anmoielicTBHE U3BECTKOBOM BOJIBI C YTIIEKUCIBIM Ta30M»

[Ipaktuueckas padota Ne7. «Ilomyuenue okcuna yraepona (IV) u usydenue ero cpoiicts. Pacnio3naBanue
kapOonaToB». KpemHMil u ero coequHeHus..

JlaGoparopHblii (3aHMMAaTENIbHBIN) OMBIT Ne 22 «BrIpaluBanrue BOJOPOCIICH B CHIIMKATHOM KJIEe»
IToarotoBka x ' 1A

KOHTpOHBHOC TECTUPOBAHHUC I10 MOAPA3ACITY «HpaKTI/IKYM M0 U3Y4YCHHUIO CBOMCTB IIPOCTBIX BCIICCTB
HEMCTALJIOB HX COCHHHGHHﬁ))

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

O6H_II/IC (1)I/I3I/I"ICCKI/Ie U XUMHYECKHE CBOMCTBA METAIIJIOB: p€aKkiun ¢ HEMCTAJUIAaMU, KUCJIOTaMU, COJIAMHU.
BoccranoBuTensHbIE CBOMCTBA METAJLIIOB. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ paa HaHpﬂ)KeHI/Iﬁ MCTAJIJIOB.

JlaGopaTopHslii onbIT Ne23. B3anMoielicTBie METalIoB ¢ pacTBOpaMu coJjieil. B3aumoeiicTBue MeTanios
(MarHus, IIMHKA, JK€J€3a, MEJI) C paCTBOPaMH KUCIOT



HemonctparmoHHbii onbIT Nel14. M3yuenne o0OpasnoB MerawioB. Lllenounsie metamisl. CoennHeHUsS
LIETOYHBIX METAJUIOB

JemoHcTpaumoHHbIN onbIT Nel5 B3aumoaeiicTBue 1mieno4HbIX METAIOB ¢ BoJoM. CBolicTBa
LIEJI0YHO3EMETIbHBIX METANIOB U UX COCUHEHM.

JemoHcTpanmoHHbIN onbIT Nel6 B3aumoneiicTBue ménoyHo3eMenbHbIX METAIIOB ¢ BoJoi. OOpa3Libl
BOKHEUIIIUX TPUPOAHBIX COCTUHEHUN MarHus, Kaiabius. CBOMCTBA cOeMMHEHUN KabIiHs. JKECTKOCTh BOIBI

JlaGopaTopusbrii onbIT Ne24. O3HaKOMIIEHHE CO CBOWCTBAMH U MPEBPAIICHUSMU KapOOHATOB U
rUIpoKapOOHATOB.

JlaGoparopusiit onbIT Ne25. YcTpaHeHHe )KeCTKOCTU BOJIBI B IOMAITHUX YCIOBHUSX
CpoiicTBa anmroMuHuA. AM(POTEPHOCTh OKCHIA U THAPOKCUIA ATIOMHUHUSL

JlaGoparopusiit onbiT Ne26. [TosyueHne TUApOKCHIA aTIOMHHUS M B3aUMOJCHCTBHE €r0 C KHUCIOTaMHU U
nienoyamu. JKeneso.

JHemoncTpanronHbii onmbIT Nel7. O0pa3ipl pyn skene3a. CKUTaHUE JKelie3a B KHCIOPO/IE.

Jlaboparopusiii onbIT Ne 27. «OKHUCIEHHE jKelle3a BO BIAKHOM Bo3myxe» CBOWCTBa COSAMHEHUN jKere3a:
OKCHJI0B, TUJIpOKCHUIOB U coseld sxene3a(ll u IIT).

Jlaboparopusiii onbiT Ne28 Tlomyuenue ruapoxcunoB xenesa(ll) u (I11) u B3aumoaelicTBue UX ¢ KUCIOTaMU
U I1EJI0YaMU.

[TpakTruueckas pabota Ne8. Permenne 3kcrepuMeHTANBHBIX 3a1a4 1Mo Teme «OO0Imue u HHANBUAYATbHBIE
CBOIICTBA METAJIJIOBY.

IToaroroBka x ' 1A

KonTpoasHoe TecTupoBanue 1o nojpasnaeny «lIpakTukym no n3y4eHunto CBOWCTB MPOCTHIX BEIIECTB
METAJJIOB UX COCIUHEHHI»

Pazjaen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJILHOI U MIPOEKTHOM esiTeJIbHOCTH ( 5 )

TexHnuka 0€301MaCHOCTH IIPHU BBIIIOJIHCHHUHU CaMOCTOATCIbHBIX OIIBITOB U OKCIICPUMEHTOB B JOMAITHHUX
YCIIOBHUAX U C UCITIOJIB30BAHUEM O60py,Z[OBaHI/I5[ XUMHAYECKOH J'Ia60paT0pI/II/I.

[TpakTrueckas paborta Ne9. ObpaiiieHue co CTEKIOM (crubanue CTEKITHHON TPYOKH, U3TOTOBIICHUE: TUIIETKH;
KalWUISIPOB; MPOCTEHIINX Y3JI0B; MPOCTEUIINX TPUOOPOB) XUMHUUECKU aHATN3: KAYeCTBEHHBIN U
KOJIMYECTBEHHBIN TeopeTnieckne 0CHOBBI ONBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHON AESITENbHOCTH.

Bb160op TeMBbI MpoeKTa.
[TnanupoBanue nestenbHocTH. [loaroroBka mpoekra. Coop nHboOpMaIuu Mo JaHHOH TeMe.

MoenupoBaHHe MIPOEKTHOH 1A TeNLHOCTH. BhInonHeHne yueOHbIX IPOEKTOB, ONBITHO-3KCIEPUMEHTATbHBIX
paboT.

[Tpaktuyeckue padotel Nel0-12 mo TemaM NpOEKTOB yJaIMXCst
[TonroToBka yuyeOHBIX MPOEKTOB K 3allUTE

HpOMC)KyTO‘-IHa}I aTTrecranus.



3amura NpoeKTOB

IToaroroBka k 'MA, BIIP: pewienne npakTuko OpUeHTUPOBAHHBIX 3aJJaHUM

[ToaroroBka k 'MA, BIIP: peuienne npakTuko OpueHTUPOBAHHBIX 3a1aHUN

O06o00menne, cucTeMaTu3anus ¥ KOPPEKIHs 3HAHUH yJaluxcs 3a Kype «Y TUBUTENbHAS XUMUs», 9 Kiacc.
®opMbI KOHTPOJISA

®opmupoBanue MKT-komreTeHTHOCTH 00yJarOIuXcst

Y4eHuk Haydures:

- UCTIOJIK30BATh PA3HbIE IPUEMBI TOUCKA HHPOPMAITH Ha TEPCOHAIILHOM KOMITBIOTEPE B 00pa30BaTeILHOM
IIPOCTPAHCTBE C UCMHOJIb30BaHUEM 000pyA0BaHMs IH(PpoBOIi TabopaTropuu;

- HCII0JIb30BATh Pa3IMYHbIE CIIOCOOBI XpaHEHMSI U BU3yalIU3allii HHPOpPMAIH, B TOM YHUCIIEe, B TpaduuecKoi
dbopme

®opMupoOBaHUHE KOMIIETEHTHOCTH B 00J1aCTH ONBITHO-)KCIIEPUMEHTAJbHON U MPOEKTHOM
AeATeIbHOCTH

YyeHuk HAaYYHUTCH IJIAHUPOBATh U BBIIIOJIHATD y‘-IG6HO€ HUCCJIICJOBAHUE U y‘-IG6HBIﬁ IIPOCKT, UCIIOJIb3Ys
o0opynoBaHue, MOJIENN, METO/IbI, IPUEMBI, aJIeKBaTHbIE HCCIeNyeMOl pobeMe. YUeHUK MOJTyduT
BO3MOXHOCTb HAYYHUTHECA CaMOCTOATCIIBHO 3aAYMbBIBATh, IINITAHUPOBATH U BBITIOJIHATH yqe6H0e HUCCJIEI0OBAaHUE,
y4eOHBIN U COIMAIBHBINA MPOCKT 0 €CTECTBEHHOHAYYHOU HAMPABICHHOCTH.

Y4er pe3yjibTATOB BHEYPOUHOM 1eATEIbHOCTH
®opMBbI U TEPUOAUYHOCTD KOHTPOJIS

BxoaHO# KOHTPOJIH MPOBOAMTCS B Ha4aJle y4eOHOTO ToJ1a I MPOBEPKU HAYAIBHBIX 3HAHUNA U YMEHUHN
00yJaronuxcs.

TCKYI_HI/Iﬁ KOHTPOJIb ITPOBOAUTCA Ha KaXXJIAOM 3aHATUU B (bopMe neaaroru4yeCckKkoro Ha6J'IIO,Z[eHI/IH.
TecToBBIN KOHTPOJIb OCYHIECTBJIACTCA 110 OKOHYAHUHN U3YUYCHUSA KAXI0TO0 pa3aciia.

HpOMe}KYTO‘IHaH arTecTanus IMpoOBOJUTCA B KOHIIC yqe6Horo rojga B (bopMe 3allIMThI ITPOCKTA, IMO3BOJIACT
IIPOBECTHU aHAJIU3 PE3YJIbTATUBHOCTU OCBOCHU O6yLIaIOH_II/IMI/ICH OCHOB OIIBITHO '3KCHepI/IMeHTaHBHOﬁ n
HpOCKTHOﬁ ACATCIIbHOCTH JAHHOTO KypCa BHeypquoﬁ JIEATEIIbHOCTH «Y TUBUTEIIbLHAS XUMUS).

Kputepuu oneHkH pe3yjbTaTOB 0CBOEHHUS MPOrpaMMbl Kypca

PaGota oOyuaromuxcs orieHUBaeTCs 1Mo TPEXYPOBHEBOH IIKalle, Ipearoaramileil Haludue ciaeayroInxX
ypOBHEH 0CBOEHUS IPOrPaMMHOTO MaTepHana: BEICOKUM, CPETHIM, HU3KHI.

Bbicoxui YPOBE€HL: O6y‘l&IOH.[PII>iCH ACMOHCTPUPYCT BBICOKYIO OTBETCTBECHHOCTDb U 3aMHTCPCCOBAHHOCTL B
O6pa3OBaTeHBHOﬁ ACATCIIbHOCTH, ITPOABJIAICT MHUIHUATUBY, HEC IIPOITYCKACT 3aHATHUA 0e3 YBa)KHTeHLHOﬁ
MNPpUYUHBI, ACMOHCTPUPYCT BBICOKHI YPOBCHb 3HAHUM U KOMHCTGHHHﬁ, BJIAZICCT HA BBICOKOM TBOPUYCCKOM
YPOBHE HpI/IO6peTéHHLIMI/I B XOJI€ U3YYCHUM ITPOTrpaMMbl YMCHUSIMU U HAaBbIKAMU,

Cpez[mlﬁ YPOB€EHL!: O6y‘l&IOH.[PII>iC5I ACMOHCTPUPYCT OTBETCTBCHHOCTL U 3AMHTCPECOBAHHOCTL B
O6paBOBaTCHBHOf/'I ACATCIIbHOCTH, ITPOABJIACT XOpOI_I_II/Iﬁ YPOBCHb 3HAHUM U KOMHeTeHHHﬁ; HMHHUIIUATHUBBI HC



MposABJIACT, HO crocobeH NOAACPIKUBAThL HHUIIMATOPA B IpCAJjIaracMoM I10JIC ACATCIIbHOCTH, B Z[OCT&TO‘IHOﬁ
CTCIICHU BJIAACCT MOJTYUYaCMbIMU B XO04€ U3YUCHHA ITPOrpaMMbl YMCHUSAMU U HABBIKAMMU,

Hu3kuii ypoBeHb: 00ydaromuiics AeMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTh H
3aUHTEPECOBAHHOCTh B 00Pa30BaTEIbHON IEATEILHOCTH, OCEIIAET 3aHATUS OT ClIydas K CIIy4alo,
IIOKa3bIBAET Y/0BJIETBOPUTEIbHBIN YPOBEHb 3HAHUN U KOMIIETEHIIUH, B 1LIEJIOM CJ1a00 BiIaJIeeT MOIy4aeMbIMU
B XOJI€ U3y4YEHUS IPOrPaMMbl YMEHHUSIMU U HABBIKAMH.

(I)OprI PE3yJbTAaTOB OCBOCHUS IPOrpaMMBbI BHeypquOﬁ JeATEIbHOCTH.

1. 3anmcu B )KypHasie y4éta 0 pe3yIbTaTUBHOCTH YUaCTHsI OOYJaIOIIMXCSl B MEPOIIPUATHUSAX PA3HOTO BHJIA U
YpOBHS (IUILIOM, TpamMoTa, 01aroJapHoOCTb, JPYroe);

2. 3anicH B )KypHaJle y4éta 00 yJacTHH B BBIE3HBIX MEPOTIPHITUIX

OuneHka TecTOBBIX padoT.

TecTsl, cocTosIIKe U3 MATH BOIPOCOB MOKHO MCIIOJIB30BaTh MOCIIE U3YUYEHUS KaK0r0o Matepraia (ypoka).
Tect u3 10—15 BonpocoB UCHOIB3YETCS ISl IEPUOIAYECKOTO KOHTPOJIS.

Tect u3 20 BonpocoB HEOOXOAMMO UCTOIB30BATh ISl UTOTOBOTO KOHTPOJIS.

Ouenka pedepara.

Pedepar oneHnBaeTcs no cieayronmM KpUTepUsm:

* coOmoaeHue TpeOoBaHUM K €ro 0(pOpMIICHHIO;

* HEOOXOIMMOCTb U JOCTATOYHOCTD I PACKPBITHS TEMbI PUBECHHON B TeKCTe pedepara nHopmanuu;
* yMEHHE 00y4aronierocsi CRB000IHO M3J1araTb OCHOBHBIC UJIEH, OTPpaXKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YUAIOILIErocs MOHSTH CYTh 3a/1aBAEMbIX WIEHAMHU aTTECTAllMOHHON KOMHCCUU BOIIPOCOB U
chopMynupoBaTh TOUHbIE OTBETHI HA HUX.

Ouenka npoekra.

[TpoekT OIeHMBAETCS MO CICAYIOINIMM KPUTECPHSIM:

* coOmoaeHue TpeOOBaHUM K ero 0(POpMIICHUIO;

* He0OXOAUMOCTh U JIOCTATOYHOCTb JJIsl PACKPBITHSI TEMBI IPUBEIACHHOM B TEKCTE MPOEKTa WH(POPMAIINH;
* YMEHHUE 00Y4aroIIerocsi CBOO0HO U3JIaraTh OCHOBHBIC HJICH, OTPAKECHHBIC B IIPOCKTE;

* CITOCOOHOCTE o6yqa}o1ueroc;1 IOHATH CYTh 3alaBaCMBbIX YJICHAMHU aTTeCTaHHOHHOﬁ KOMHUCCHH BOIIPOCOB U
C(l)OpMy.]'II/IpOBaTb TOYHBIC OTBCTHI HA HUX.

TemaTnka HccjIeq0BaTEIbCKUX H NPOEKTHBIX PadoT ¢ HCIOJIL30BaHMEM 00opyaoBaHus HeHTpa «Touka
pocTa»:

1. 3y4yeHne menoYHOCTH pa3IudHbIX COPTOB MbUIA U MOIOILIUX CPEACTB.
2. lninkaTopHbIE CBOMCTBA pa3IMYHbIX PacTeHUH U LIBETOB (¢ onpeneneHrueM pH pacTBopos).

3. Onpenenenue KauecTBa XJ1e0OMEKapHOH MyKH U XJie0a.



4. OnpeneneHye KauecTBa KUCIOMOJIOYHBIX ITPOYKTOB.

5. Onpenenenre 3aBUCUMOCTH U3MeHEHUsI pH 11eIbHOr0 U MacTepU30BaHHOIO MOJIOKA OT CPOKOB XPAaHEHUS.
6. Mzyuenune 23peKTUBHOCTH PA3IUNIHBIX COJIEBBIX IPEIIOK.
7. KoHCTpynpoBaHuE «XUMHUYECKUX I'PEJIOK», OCHOBAHHBIX HA XUMHUYECKUX PEAKIUSX.

8. CuHTE3 «MajlaXuTa» B Pa3InYHBIX YCIOBUSX.

9. N3yueHune KOppo3uH Keje3a B pa3InyHbIX YCIOBUSX.

10. BnusiHue cBeTa U KUCJIOpOJia Ha CKOPOCTh Pa3ioKEHUsl pacTBOpa MO11a Kajusl.

11. Onpenenenre kauecTBa BOJAOMPOBOIHOM BOJIBI.

12. XKéctkocth Bosibl. CriocoOBI ompeiesieHust >KECTKOCTH BO/IBI.

13. bymaxnas xpomarorpagus. XpomaTorpaguueckoe pasJiesieHue BEIIeCTB.

14. XpycranpHoe CTeKII0. MOXKHO JIM UCTIOJIH30BATh I XPAHSHUS TTHIIN?

TemaTu4eckoe MIIAHUPOBAHUE

Neni/m | Tema pa3nena K-Bo yacos | JlaboparopHbie IIpakTuyeckue
padoTbI padoThI

Pazgen 1. Muoroo6pasue 7
XUMHUUYECKUX PEAKIINi B
AKCHEPUMEHTAIbHOW XUMHUH

Tema 1. Xumudeckue peakiuu 3 2 2
Tema 2. DnexTpoauTHyecKas 4 4 2
JMCCOTIHAIIUS

Pazgen 2. [IpakTukym 1o H3y4eHUIO 20

CBOMCTB IMPOCTBIX BCHICCTB!
METAJJIOB 1 HEMETAJIJIOB, UX

COEOUHEHUN

Tema 3. CBolicTBa TaJIor¢HOB 2 3 1
Tema 4. ColicTBa KHCJIOpOAa U 4 4 0
cepol

Tema 5. CBoiicTtBa a3ota u dochopa | 4 5 1
Tewma 6. CBoiicTBa yriepoaa u 4 4 1
KpEeMHHS

Tema 7. OOuiue u UHAUBUAYATbHBIE | 6 6 1

CBOMCTBA METAJJIOB

Pa3zen 3. OCHOBEI OIIBLITHO- 7 1
AKCIEPUMEHTAIBHON U ITPOEKTHOU
NEATENbHOCTH

Hroro 34 28 9




IHOYPOYHOE IVIAHUPOBAHMUE

Neni/mm | Tema 3ansaTUsA K-Bo Hara HNudopmannonnas | Ucnoab3yemoe Mudposoit
4acoB NOIePKKa o0opynoBaHMe LIEeHTPa o0pa3oBaTe/bHBIN pecypc
Yuebnuk 8.9 kn «Touka pocra»
Tabpuensn O.C.
Ocmpoymos U.T'.
Cnaokos C.A.

1 BBonubiii unctpykTax no Th Xumus | 1 § Crp.20- 8xn bubnuorexa [JOK
— HayKa 3KcrepuMeHTanbHas. TP Texuuka 6e3zomacHoctu B | https:/m.edsoo.ruff0d23c
JleMoHCTpanoHHbIN onbIT Nel. KaOWHeTe XUMUU IIEHTpa
O3HakoMJIEHHE C JIa0OPATOPHBIM «Touka Pocray.
000pyI0BaHUEM;, IPUEMBI 3HaAKOMCTBO C
6e3omacHoil paboThl ¢ HUM. Bxoanoe 000py/10BaHUEM.

TECTHPOBAHHUE TI0 TEOPETHUECKUM U
MIPAaKTUYECKUM 3HAHMSM 3a 8 Ki1acc
Pa3znen 1. MHoroo0pa3ue XuMH4eCKUX PeaKUil B IKCIIePUMEHTAIbHOI xumMuu (7 4)
Tema 1. Xumunueckue peaxkuuu (3 4)

2 IMpakTnyeckas paéora Ne 1 1 JlaTuuk Temmeparypsl bubnuroreka [JOK
«[TpaBua TeXHUKH OE30MACHOCTH (TepMomIapHbIii), https:/m.edsoo.ru/ff0d23c
pu paboTe ¢ 1a60paToOpPHBIM CIIUPTOBKA
obopynoBanuem. [IpaBuna Jlatuuk Temmneparypsl
M0JIb30BaHMsI HarpeBaTeIbHbIMU IJTATUHOBBIM
yctpoiictBamu», Tb OBP B
AKCIEPUMEHTAIbHOU XUMHH
Jlabopamopnwtii oneim Ne 1
«M3yuyenue peakiuu
B3aUMO/ICHCTBUS CyNIb(UTA HATPHS C
MepoKcuaoM Bofopoaa» Th

3 TennoBoit 3¢ pexT XUMHUECKIX 1 § 9- 8xn bubnuorexa [IOK
peakuuii. ITonsTre 00 3k30- U JlaTunk TemmepaTtypbl https:/m.edsoo.ru/ff0d4790




SHI0TEPMHUUECKUX PEAKIUAX.
JlemoHCTparoHHbIN onbIT Ne 2
IIpumepsl 3k30- H
SHJOTEPMHUUYECKUX PEAKLUMN.
JlemoHcTpaMoHHbIH omnbIT Ne 3
«TenmoBoii a3pdekT pacTBOpeHUs
BEILECTB B BOJIEN

IJTATUHOBBLIN

CKOpOCTh XUMHYECKUX PEaKIUi
JleMmoHCTpaIMOHHbIH omnbIT Ne 4
B3anmopeiicTBie IMHKA C COJITHOU
U YKCYCHOW KHCJIOTaMH.
B3anmopaeiicTBre rpaHyIupoBaHHOTO
[IMHKA W [IMHKOBOW TBUIA C
COJISTHOM KHCIIOTOM.
Biaumopneiicteue okcunga meau(ll) c
CEPHOM KUCIIOTOM pa3HOU
KOHIICHTPALlUA TIPU Pa3HbIX
temneparypax. IIpakTuuyeckas
padora Ne2. 1zydyeHue BIusHUS
YCIOBHUM MPOBEACHUS XUMUYECKOU
peakuuu Ha e€ ckopocTh. Th
Jlabopamopnwuii oneim Ne 2
«CpaBHUTENbHAS XapAKTEPUCTHKA
BOCCTaHOBUTEIILHON CIIOCOOHOCTH
metaioBy» Tb Iloaroroska xk TUA

§ 3 —9kn

Haruuk pH JlaTunk
HaIpsHKEHU

bu6mmoreka [{OK
https:/m.edsoo.ru/00adbe9a

Tema 2. D1eKTPOJINTHY

eckasi nuccouuanus (4 4.)

ONEKTPOIUTHYECKAs JUCCOLUALU —
IJIaBHOE YCJIOBHE MTPOTEKAHUS
peaxkuuii B pacTBOpax.
JlemoHcTpanoHHbIN OnbIT Ne5
HcnplTanne pacTBOPOB BELIECTB HA
IEKTPUYECKYIO MTPOBOJUMOCTb.

1

§ 4 -9xn

JlaTunk
AIEKTPOIIPOBOJHOCTH

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




JemoHcTpaoHHbIN onbIT Ne6
«DNEKTPOSUTHI U HEIJIEKTPOIUTHI»

DNEeKTpOIUTHYECKAsT JUCCOLALUS
KHCJIOT, IIEJ0Uei B COJICH.
Jlabopamopustit onvim Ne 3.
«CuiibHbIE U ca0ble 3JIEKTPOIUTHI
Ornpenenenre KUCIOTHOCTH-
OCHOBHOCTH CpEJIbl MOTY4YE€HHBIX
PacTBOPOB C MOMOIIBIO0 HHINKATOPA
U JaT4YMKA DIIEKTPONpOBOAHOCTH, Th
Jlabopamopuwtit onvim Ne 4
«3aBUCUMOCTb AJIEKTPOIPOBOJHOCTH
PacTBOPOB CHJIBHBIX 3JIEKTPOJIUTOB
OT KOHIIEHTPALlMX HOHOB, Th

§5-7 — 9xn

PeaktuBnl 1 XUMU4eckoe
00opyI0BaHNe

bu6mmoreka [{OK
https:/m.edsoo.ru/00adcd68

Peaxiinu nosHOrOo 0OMeHa.
Jlabopamopnwiii oneim Ne 5
«BzauMoielicTBre THIPOKCHIA
Oapus ¢ cepHoit kucnotoi» , Th
Jlabopamopnwtii oneim Ne 6
Peakuuu o6MeHa Mex 1y pacTBopaMu
anektpoautoB, Th IlpakTuueckast
padora Ne3. «OmnpeneneHue
KOHIIEHTPALIUU COJIH 110
AJIEKTPOTPOBOJIHOCTH pacTBopa», Th
IToaroroBka x ' 1A

I'm.2 —9xn

Jatauk
AJIEKTPOTIPOBOTHOCTH,
n03aTop 00bEMa
KHUJKOCTH, OFOpEeTKa

bu6moreka [IOK
https:/m.edsoo.ru/00add448

IIpakTnueckas padora Ne4.
Pemenue skcnepuMeHTanbHbIX 33134
0 TeMe «NEKTPOJIUTHYECKAS
gucconuanusy. Th TecTtoBwii
KOHTPOJIb M0 pa3aeiy

PeakTHBBI U XUMHUYECKOE
o0opysoBaHue, TaTINK
AIIEKTPOIIPOBOTHOCTH




«MHOT000pa3ue XUMHIECKUX
peaKkuuii B SKCIIEPUMEHTAIbHON

XUMHH

Pazpean 2. [IpakTukyM 1o n3y4eHHI0 CBOMCTB MPOCTHIX BEIIECTB: METAJIJIOB U HEMETAJJIOB, X COeUHEHM I

(20 v)

Tema 3. CBoiicTBa rajioreHoB (24)

9 lanmorensr: pusnveckue u 1 § 10-12 bubnuoteka [JOK
XUMUYECKHUE CBOMCTBA PeaxtuBsl u xumudeckoe | https:/m.edsoo.ru/00addfe2
Jlabopamopuwiit onvim Ne7 00opyoBaHue
Pacno3naBanue COISIHON KHCIOTHI,

XJIOPUAOB, OPOMUJIOB, HOJIUJIOB U
nona. Th

10 Jlabopamopnuiii onvim Ne8. 1 Amnmapar i TpoBeICHUS
OTtbenuBarolue cBOCTBa XJopa , XUMHUYECKHAX ITPOLIECCOB
Tb Jlabopamopuwtii onvim Ne9. (AITXP) PeakTuBbl 1
B3aumHoe BbITECHEHHE TaIOTEHOB U3 XHUMHYECKOE
pactBOpoB ux cojied, Th obopynoBanue JlaTumk
IIpakTuyeckas padora Ne 5. XJIOpUJI- HIOHOB
«OrnpeneneHue coaepaHus XJI0pua-

HOHOB B IUTHEBOU Boae» Th
IToaroroBka x ' 1A
Tema 4. CBoiicTBa kucJjopoaa u cepbl (4 4)

11 Kucnopona: nmonyuenue u 1 § 13-15 bubnuoreka [JOK
XHMHY€ECKHE CBOMCTBA. PeakTuBsl u xumuueckoe | https:/m.edsoo.ru/00ade64a
JleMOHCTpaIMoHHbIH onbIT No 7. obopynoBaHue
«[lonydyenue u cobupanue
KHCTIOpoia B 1abopatopuu u
3aMOJHEHUE UM Ta30MeTpay
Jlabopamopustit onvim Nel().

«l"'opeHne cepbl Ha BO3AYXE U B
kucnopone» Th




12

Cepa. Xumnueckue cBoiicta cepsl. | 1

bubnuoreka [IOK

JleMOHCTpaIMOHHBIH OTBIT Ne§. § 13-15 | PeakruBsl, koywiekiuu 1 | https:/m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(DUKAIIUH CEPHI. XUMHYECKOe
O3HakoMiieHHE ¢ OOpa3lamu Ccepbl 00opynoBaHue
1 e€¢ TPUPOJHBIX COCTUHEHUI
13 CoenuHeHus cepbl: CEpOBOJOPOI, 1 Amnmapat miisa nposenenus | bubnuorexa [{OK
CEpPOBOJIOPOIHASL KUCIIOTA. XAMUYECKUX PeaKini https:/m.edsoo.ru/00ade802
Cynbdunsl. JleMOHCTpaIIMOHHBIN (AIIXP), mpubop nmust
onbIT Ne9 OOpa3ibl MPUPOIHBIX MTOJTY4EHUS Ta30B WU
cynbumoB u cynbdaros. anmapat Kurnma
Jlabopamopnwtit oneim Nel . PeaxTuBbl, KOMIEKITUU 1
KagecTBeHHBIE peakiuy Ha XHUMHYECKOe
cynbua-uonsl B pactBope. Th 000opyI0BaHNE
14 Coenunenus cepsl: okcua cepsl (1V), | 1 Amnmnapar juisg nposenenus | bubnuorexa LIOK
CEpPHUCTAsI KUCIIOTA U €€ COJIH. XAMHUYECKHX PeaKinit https:/m.edsoo.ru/00adea28
Jlabopamopnutii oneim (AITXP)
No]2KadecTBEHHbIE pPEAKIUM HA
cynb(dut- nousl B pactBope. Th
Coenunenus cepsl: okcua cepsl (VI),
CepHasl KHCIIOTa U €€ COJIH.
Jlabopamopnwtii oneim Nel3
KauecTBeHHble peakiuu Ha
cynb(dar-uonsl B pactBope. Th
CBolicTBa CEPHOU KUCIOTHI ,3y4CHHUE
CBOMCTB CEpHOU KUCHOTHI, Th
IToarotoBka x ' 1A
Tema 5. CpoiicTBa azora u pocdopa (44)
15 A30T: pu3HUecCKre U XUMUYECKUE 1 bubnuoreka [IOK

CBOMCTBA. AMMMaK.
JemoHcTparoHHbIi onbIT NelQ
[lonyyenne ammuaka W €ro

pacTBOpEeHUE B BOJE.

§16-18

JlaTunk
AIEKTPOIIPOBOJHOCTH

https:/m.edsoo.ru/00adf004




Jlabopamopuwtit oneim Ne 14

PeakTUBBI 1 XUMHYECKOE

«OcHOBHBIE cBOMCTBa amMuaka» Th 00opy10BaHNe
Conu ammonusi. Jlabopamopnutii
onvim Nel5 B3aumopeiicTBue
coselt aMMOHMSL co mmenoyamu Th
16 AzoTHas xuciora. Jlabopamophoti § 16-18 TepMope3ucTopHbIi bubmmoreka [JOK
onvim Ne 16. VI3yuenune CBOUCTB JATYHK TEMIIEPATYPHI, https:/m.edsoo.ru/00adf306
a30THOU KHUCIJIOTEI Th natyuk pH, natunk
IIpakTnueckas padora Ne 6. AIIEKTPOTPOBOIHOCTH,
«Ompenenenne HUTPAT- HOHOB B amnmapar JJis TPOBEICHUS
MATaTeIbHOM pacTBope» Th XUMHUYECKUX PEAKIUI
(AITIXP), marauTHas
Memajika PeakTuBbl U
XHUMHYECKOE
obopynoBanue, JlaTank
HUTPAT-UOHOB
17 Comnu a30THOM KUCIOTHI — HUTPATHI. JaTunk
JIeMOHCTpaIlMOHHBIN OMBIT 3JIEKTPONPOBOIHOCTH,
Nel11O06pasupl IPUPOTHBIX KOJUIEKIIUHA
HUTpaTOB U (ocdaTos.
Jlabopamopnwtii oneim Nel7
O3HakoMJIEHHE C a30THBIMU U
dhochopHBIMH YIOOPSCHUSMH.
PacnioznaBanue a30THBIX yI0OpEHUH.
Tb
18 ®ochop. Coequnenus docdopa: bubnuoreka [JOK

okcun docdopa (V),
oprodochopHas KUCIOTA U €€ COJIH.
docdopHble yroopeHus
JemoHcTpanmonHslii onbIT Nel2 Th
O06pasisl KkpacHoro docdopa,
okcunaa docdopa (V), IpupoIHbIX
dbocdarto. Jlabopamopnuiii onvim

https:/m.edsoo.ru/00adf68a




Nel8 «I"openue cepsl u dochopa Ha
BO3/yXe U B kuciaopoae» Th
[Toaroroska k TMA

Tema 6. CBoiicTBa yriepoaa u

KpeMHus (4 4)

19

Yrnepon, ¢usmdeckue cBOCTBA. 1
AnnoTtponus yriaepoja: aiamas,
rpaduT, kKapouH, QyrIepeHsl.
XUMHUYECKUE CBOWMCTBA Yriaepoja.
JlemoHucTparmoHHbIi onbIT Nel3
Mojenu KpHUCTaUIMYECKUX
peméTok anmasza u rpadmura.

§31-§ 32

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfd9c

20

Okcuppl yriaepoaa. YrapHeld u 1
YIJIEKUCIIBIA Ta3bl. YTOJIbHAs
KHCII0Ta, KapOOHATHI
JeMoHcTparmoHHsIil onbiT Nel14
OO6pa3ipl MPUPOIHBIX KapOOHATOB
U CWIMKATOB. /labopamopnuiii
onvim Nol9 KadecTBeHHasT peaxius
Ha yriekucneii ras. Th
Jlabopamopnwiii oneim Ne2()
KauectBenHnas peakuus Ha
kapOoHat-uoH. Thb Jla6opamopmutit
onoim Ne 21 «B3zaumonencraue
M3BECT- KOBOM BOJBI C YIJIEKUCIIBIM
razom» Th

§20-21

Jatuuk
AIIEKTPOITPOBOTHOCTH,
MarHUTHAs MeIIaKa,
npuOop I MOTyYEHUS
razoB wiM anmnapat Kumnma
PeakTuBbI U XUMHYECKOE
000opyI0BaHNE

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

21

IIpakTHyeckas padora Ne7. 1
«[Tonyuenue okcuaa yraepona (IV)
U U3YYEHUE €T0 CBOMCTB.
Pacnio3naBanue kap6oHatoB». Th

§ 24-25 TloBTOpUTH
o y4eOHHUKY
MaTepuan rIaBbl

PeakTuBbl U XUMHUYECKOEC
obopynoBaHue

bubmuoreka [JOK
https:/m.edsoo.ru/00ae027e

22

KpemHnii u ero coennHeHus. 1

Jlabopamopubwiit (3anumamenvrslit)

bu6mmoreka [JOK
https:/m.edsoo.ru/00ae080a




onvim Ne 22 «BplpamyBaHue
BOJIOPOCJIEN B CHJIMKAaTHOM Kiiee» Th
[Toaroroska k ' KonTpossHoe
TECTUPOBAHUE 110 MOIPA3IAEITY
«IIpakTUKyM IO U3y4EHHIO CBOWCTB
IIPOCTBHIX BELIECTB HEMETAJUIOB HX
COCTMHEHU I

Tema 7. O61He ¥ HHAUBHAYAJIbHBIE CB

oiicrBa MeTa/i10B (6 4)

23

OO6mue puznuecKkre 1 XUMUIECKHUEe 1
CBOMCTBA METAJIJIOB: PEAKIUU C
HEMeTaJlJIaMH, KAUCJIOTaMH, COJISIMHU.
BoccranoBuTenbHbIE CBOKCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN AT
HaIpsHKEHUH METaJUIOB.
Jlabopamopnwiii oneim Ne23
B3anmopelictBue MetasmuioB ¢
pacTBOpamMu COJIEH.
B3anmoelicTBue MeTaiioB (Maraus,
LMHKAa, jKeJlie3a, MeI1) C pacTBOpaMu
KUCHOT JIeMOHCTpalMOHHBIN OTIBIT
Nel5 M3yuenue 00pa3IioB METAJLIOB.
Tb

§28-29

PeakTuBLl 1 XUMU4eckoe
00opyI0BaHNE

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

24

Illenounbie MmeTasabl. CoeqUHECHUS 1
IIEIOYHBIX METAJIOB
JeMoHcTpaimoHHbIi onbiT Nel6
B3aumoneicTBre IieIovYHbBIX
MeTaluiIoB ¢ Bomou. CBoicTBa
IIEI0YHO3EMEIIBbHEIX METAIUIOB B UX
COCIMHEHUN. [[eMOHCTpAaLlMOHHBIN
onbIT Nel7 B3anmoneiicTBre
MEITOYHO3EMEIbHBIX METAJIJIOB C
BOJI0M. OOpa31bl BaKHEHIIIHX

§ 30

PeakTUBBI U XMMHUYECKOE
obOopynoBaHnue PeakTuBbl
1 XUMHYECKOE
obopynoBaHue

bu6moreka [IOK
https:/m.edsoo.ru/00ae14b2




MPUPOAHBIX COCIUHEHUN MarHus,
KaJIbIH.

25

CBoiicTBa COCIMHEHUM KaJIbIIHSI.
Kectkocts 600wt Jlabopamopnuiii
onvim Ne24 O3HaKOMJIEHUE CO
CBOMCTBaAMH H IIPEBPALICHUSIMH
KapOOHATOB M THUAPOKAPOOHATOB.
Tb Jlabopamopnwiii onvim Ne25
YcrpaHeHue KeCTKOCTH BOJIbI B
JOMaIIHuX ycanoBusx Th

§ 31-32

PeakTHUBBI 1 XUMHYECKOE
00opyI0BaHNe

bubmuoreka [IOK
https:/m.edsoo.ru/00ae1886

26

CBoiicTBa aIFOMUHUSA
AmpoTepHOCTh OKCHIA U
TUAPOKCHIA ATFOMUHHUSL.
Jlabopamopuutit onvim Ne26
[Tosmydyenne THUAPOKCHUIA ATIOMHUHUSA
W B3aNMOJEHCTBHE €ro C
KHCIIOTAaMH U IIEI0YaMHU.

§33

PeakTtuBLl 1 XUMU4eckoe
00opyI0BaHNe

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

27

AMdoTepHOCTh OKCHAA U
TUJIPOKCHIA ATFOMUHHSL.
Jlabopamopnuwtii oneim Ne27
[Tonydenne TUAPOKCUIA ATIOMUHUSA
U B3aMMOJCHCTBUE €Tr0 C
KHUCIoTaMu H Ieyiouamu. JKeneso.
JIeMOHCTpaIMOHHBIN OMBIT
Ne1706pa3us! pyn xenesa.
Cxxuranue xeje3a B KUCIOPOJE U
xyiope. «OKucIeHue xkesnes3a Bo
BJIakHOM Bo31tyxe» Th CoiicTBa
COCIMHEHUH >Kelle3a: OKCHOB,
TUAPOKCUAOB U coeil xkene3a(ll u
I11). Jlabopampuas paooma Ne28
[Tomyuenue ruapokcuoB xene3a(ll)
u (III) u B3ammopeiicTBHE UX C

§ 34

PeakTuBBI M XUMHUYECKOE
obopynoBanue JlaTumk
JIABJICHUS, KOJUICKITUU

bu6moreka [IOK
https:/m.edsoo.ru/00ae35e6




KHUCJIOTaMHU U mienoyamMu. Tb

28 IIpakTnueckas padora Ne§. [ToBTOpUTE TEMY IloBTOpPUTH TEMY bubnuorexa [IOK
Perienne sKcnepuMeHTaIbHBIX «MeTaibi. «Metamnbiy. [loBToputs | https:/m.edsoo.ru/00ae3de8
3amad mo teme «OOmue u [ToBTOpPUTE 1O no y4eOHHKY MarepHai
WHIUBUAYaJIbHbIE CBOMCTBA y4eOHUKY IJ1aBbl
metamioBy. Th [Toaroroska k 'TMA MaTepHall IriaBbl PeakTuBbl 1 XMUMHUYECKOE
KoHTposbsHOE TECTHpOBaHUE 110 00opyoBaHue
noapaszaeny «lIpakrukym mno
W3YYEHUIO CBOMCTB IIPOCTHIX
BEIIECTB METAJUIOB UX COECTUHEHUI»

Paznen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJIBLHON M MPOEKTHOM JesATeJJbHOCTH (7 1)

29 IIpakTnueckas paéora Ne9. Th PeakTuBBI 1 XUMHUYECKOE
Ob6parienue co cTekyioM (crudanue obopyoBaHue
CTEKJISIHHOU TpyOKH, U3TOTOBJICHUE:

MUTETKY; KalWUISIPOB; MPOCTEUILINX
y3J10B; npocTeimux npudopos), Th

30 XVMHYECKUH aHAJIN3: KaYE€CTBEHHBIN PeakTnBbI 1 XUMHUYECKOE
U KOJIMYECTBEHHBIN o0opynoBaHue

31 TeopeTndeckne OCHOBBI OIIBITHO- PeakTnBbI M XUMHUYECKOE
AKCIEPUMEHTAIBHON U TPOEKTHOM 000opyI0BaHNE
JESITEIbHOCTH

32 BeinonHeHnue yueOHbIX IPOEKTOB, PeakTuBbl M XUMHYECKOE
OIBITHO-3KCIIEPUMEHTAIIBHBIX PA0OT. o0opynoBaHue
IIpakTuyeckue paboOThI 110 TEMaM
MPOEKTOB yyamuxcs, Tb

33 Brinosinenue yueOHBIX IPOEKTOB,

OIBITHO-3KCIIEPUMEHTAIILHBIX PA0OT.
[IpakTuyeckue paboThI 110 TEMaM
MIPOEKTOB yyaiuuxcs, Tb

34 IIpomexyTouHas aTTeCTalus.

3aH_[I/ITa IMPOCKTOB




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

B pasnene npencraBieH CIUCOK KHUT U CCBUIOK Ha CaThI, B KOTOPHIX OoJiee MOAPOOHO OCBEUICHBI pa3InYHbIE
aCIIeKThl pacCCMaTPUBAEMBIX BOIIPOCOB. MIX MOXHO pEKOMEHI0BATh KaK YUUTEI0, TAK U 00ydaeMbIM,
IIPOSIBUBILIAM MHTEPEC K U3y4aeMOM TEME.

1. BacunbeB B.I1., Mopo3zoga P.I1., Kogepruna JI. A.IlpakTHKyM M0 aHAIUTHYECKOH XUMHHU: Yued. mocodue
st By30B.— M.: Xumust, 2000.— 328 c. 2. 'pocce 3., Baiicmantens X. Xumus y1st JIF0O03HATEIIbHBIX.
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