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Pabouasi nporpamMmma (pakyJIbTaTHBa 0 XUMHUM COCTABJIEHA HA OCHOBE :

1) denepanbHoro 3akoHa Ne273-d3 «00 odpazoanuu B Poccuiickoii deneparivimy

2) deepalibHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBbHOTO CTaHIaPTa OCHOBHOTO OOIIETO
oOpa3zoBaHus, YTBEPXKICHHOTO MpUKazoM MuHucTepcTBa oOpazoBanus u Hayku PD ot
17.12.2010r. np.Nel897 ¢ uzmenenusimu ot 31.12.2015r. Nel1577

3) [Mporpammel kypca xumuu 11 8-11 kiraccoB 001meo0pa3oBaTeIbHBIX YIPEKICHUH

4) OcHOBHOI 00pa3oBaTeIbHO MPOrpaMMbl OCHOBHOTO 0011iero oopazosanus MAQOY COILI
Nel n. 3abaiikanbck

5) Ionoxenust MAOY COII Nel «O pa3zpaboTke negaroraMmu y4eOHBIX pabOYHX MPOTPaMM I10
peaIMeTam», YTBEPAKIECHHOTO Ha negarornyeckoM copere (rmpotokos Ne 4 ot 04.05.2016r.)

C yuerom:

1) denepanbHOro nepeuns yueonukos Ipuka3s Munucrepcrsa npocsemieHust PO Ne 345 or
28.12.2018

2) Wudopmammonnoro muceMa ['Y JATIO «MPO 3abaiikansckuii kpait» Ne 76 ot 06.02.2019 «O6
UCIOJIb30BAHUM  YYEOHMKOB y4e€OHO-METOJAMYECKHX KOMIUIEKTOB, HeE BOIIIEIINX u
UCKITIOUEHHBIX U3 DefepanbHOr0 TepeyHss y4eOHMKOB B 00pa30BaTENbHBIX OpPraHU3aIMsIX
3a0aliKaIbCKOro Kpash».

3) Pacnopsokennss MunnpocBemernuss P® ot 12.01.2021 NeP-6 « OG0 yTBep:KaeHuu
METOAUYECKMX  PEKOMEHJaluili M0  CO3JaHMI0 M (PYHKUMOHHUPOBAHUIO B
0011€00pa30BaTEIbHBIX OPraHU3ANMUAX, PACIOJIOKEHHBIX B CeJIbCKOI MECTHOCTH M MAJIBIX
ropoaax, IEHTPOB o0pa3oBaHus €CTeCTBEHHO-HAYYHOM U TEeXHOJOTrHYeCKOM
HAIIPABJICHHOCTE)

4) MetoauuecKkux pEeKOMEHIAIMA MHHUCTEPCTBAa TpocBemieHus Poccuiickoit deneparyu 1o
«Peanum3anuu 00pa3oBaTeIbLHBIX NPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOM
HANPaBJICHHOCTel 10 XMMMH C HCIO0JIb30BaHHeM 00opyaoBanusi neHtpa «Touka pocray»

(yTBEep:kIeHbl pacnopsbkeHueM MunucrepcerBa npocBenieHus Poccuiickoit denepauyu ot 12

ssaBaps 2021 r.Ne P-6).



5) Wcnosap30BaHus HATISIHO-AMIAKTHIECKHX T0COOMI U 000pymoBaHus meHTpa « Touka pocTay
6) YueOuuk: Xumus. 9 kinacc: yueo. 1is obiieodpaszosart. opranusaimit/ O.C. Tadpuensn, W.T.

OctpoymoB, C.A. CnagkoB — 3-¢ u3a.— M.: [Ipocsemienne,2021

[Tporpamma dakynbpratuBa « IKCIIEpUMEHTAIbBHAS XUMUSD pa3padoTana Jyisl ydammxcs 9-ro

KJIacca ¥ paccuuTaH Ha 34 Jaca, U3 KOTOPHIX — 2 aca Pe3epBHOTO BpeMeHHU (TIpOBEICHUE
3aHATUN B TEUEHUU BCETO yUEOHOTO roj1a).
Ha 6a3ze nentpa «Touka pocTa» obecneunBaeTrcsi peaju3anusi MPOrpaMM eCTeCTBEHHO-
HAYYHOIl M TEeXHOJOrHYeCKOil HAINpPaBJIEHHOCTeil, pa3padOTAHHBIX B COOTBETCTBHH C
TPeOOBAHUSIMH 3aKOHOAATEJIbCTBA B c(pepe 00pa3oBaHud U ¢ y4éTOM pekoMeHaanuii Mejge-
PAJLHOIO ONepaTopa yueOHOro npeamMera « XuMus».

[TpodunbHbIl KOMIUIEKT 000pyAoBaHUs LieHTpa «Touka pocra» obecrieunBaer 3(PpPeKTUBHOE
JOCTHKEHUE O00pa30BaTENIbHBIX PE3YJbTATOB OOYYAIOMIMMHUCS IO MpPOrpaMMaM €CTECTBEHHO-
HAyYHON HAIMpPaBICHHOCTH, BO3MOXHOCTh yTIyOJEHHOTO M3YyYEeHUS OTIEIBHBIX IMPEIAMETOB, B
TOM 4uciie A1 GOPpMUPOBAHUS M300PETATEIBCKOTO, KPEAaTUBHOIO, KPUTUUECKOTO MBIIIICHUS,
pa3BUTUS (PYHKIIMOHATBLHOW IPaMOTHOCTH y OOYYaIOIIUXCS, B TOM YUCJIE €CTECTBEHHO-HAYUYHON
Y MAaTEMATHYECKOMU.

CoBpeMeHHbBIE AKCIEPUMEHTANbHBIE HCCIECIOBAHUS MO0 XUMUU YK€ TPYJIHO MPEACTaBUTH
0€3 UCIOJIb30BaHMsI HE TOJBKO AHAJIOTOBBIX, HO M IU(GPOBBIX H3MEPUTENBHBIX MPUOOPOB. B
®epnepanbHoM  ['ocynapctBenHoM O6pazoBarenbHoMm Crangapre (PI'OC) mnpomnucaHo, 4TO
OJIHUM W3 YHMBEPCAJIbHBIX YUYEOHBIX JEHCTBUH, MPUOOPETACMBIX yUAITUMUCS, TOJDKHO CTaTh
YMEHUE «IIPOBEACHUS OMBITOB, MPOCTHIX JKCIEPUMEHTAIbHBIX WCCIICIOBAHUM, MPAMBIX U
KOCBEHHBIX W3MEPEHUN C WCIONh30BAHUEM aHAJOTOBBIX H IHU(PPOBBIX W3MEPUTEIHHBIX
npudopoBy. LlIupokuii cexkTp MAaTYMKOB IMO3BOJISICT YYaIIMMCS 3HAKOMHUTBCS C IMapaMeTpaMu
XUMHUYECKOT0 SKCIEPUMEHTa HE TOJIbKO HAa KaueCTBEHHOM, HO M HAa KOJMYECTBEHHOM YPOBHE.
[udposas nabopaToprs MO3BOJSIET BECTU JUIMTEIBHBIA HKCIEPUMEHT JIaXKE B OTCYTCTBHE
AKCIIEPUMEHTATOPA, & YACTOTA MX U3MEPEHUN HETO/IBJIAaCTHA YEIOBEYECKOMY BOCIIPUSITHIO.

B mpouecce (opMupoBaHus IKCHEPUMEHTAIBHBIX yYMEHUH  Y4EeHUK 0Oyuaercs
MPECTaBIATh HH(DOPMAITHIO 00 NCCISTOBAHNN B YETHIPEX BUIAX:

* B BEepOQJIBHOM: OMUCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb IKCIEPUMEHTA,

buKkcupoBaTh BHUMaHHE HAa U3MEPSIEMBIX BETUYMHAX, TEPMUHOJIOTUH;

* B TaOJMYHOM: 3aIOJIHATH TaOJHUIbI JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOCHUS TpadUKOB

(Ipu 5TOM y yUalMXcsi BOSHUKAET MEPBUYHOE MIPEACTaBICHUE O MacIITabax BEJIMUKH);



* B IpaUYecKOM: CTPOUTh Tpa@uKd TO TAOJIMYHBIM JaHHBIM, YTO JAET BO3MOXHOCTH
nepexojia K BBIIBIDKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIY BeTWYMHAMU (MpH
STOM YYUTEIb TIOKa3bIBAET NPEUMYIIECTBO B BU3yaJIU3allMM 3aBUCUMOCTEH MEKITY
BEJIMYMHAMM, HAIJISIIHOCTh 1 MHOTOMEPHOCTH );

* B BUJE MATEeMaTHYECKUX YPABHEHWI: laBaTh MAaTEMaTUYECKOE OINHMCAHUE B3aUMOCBS3U

BEJIMYMH, MaTeMaTHIYECKOE 0000IICHHE.

[lepexom OT Kakaoro sTama MpeAcTaBieHUs HWHGOPMAIUU 3aHUMAET JOBOJBHO OOJIBIION
MPOMEXKYTOK BpeMeHH. B 7—8 Kkimaccax 3TOT mporiecc HEoOXOoauM, HO B CTapIIUX Kiaccax
MOKHO OBUIO OBl ATO BpeMs MOTPATUTh Ha pellleHHe OoJiee BaXKHBIX 3a7ad. B sTom muiane
urdpoBbie Ja0OpPaTOpPUU CYIIECTBEHHO JKOHOMST BpeMsl. DTO BpeMsi MOXXHO MOTPaTUTh
cormaciko ®PI'OC ©Ha ¢dopMHupoBaHUE WCCICNOBATEIBCKAX YMEHUN y4YalIUXCs, KOTOpHIC
BBIPQXXAIOTCS B CJICYIOMUX JCHCTBUSIX:

* onpeiesieHre MpoOIeMBl;

* IOCTAHOBKA UCCJIEIOBATEIbCKON 3a/1a4u;

* IUIAHUPOBAHUE PEIICHUS 3a/1a4u;

* IOCTPOCHUE MOJENEH;

* BBIJIBUDKEHUE THIIOTE3;

* SKCIIEPUMEHTaJIbHas MPOBEPKA TUIIOTE3;

* aHAJN3 JAHHBIX YKCIIEPUMEHTOB MJTH HAOIIOICHUN;

* (opmynupoBaHue BHIBOJIOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
(pakyabTaTHBAa «JKCIEPUMEHTATbHAS XUMHUS» VISl 9 KJIACCOB € MCMOJIb30BAHHEM
o0opynoBaHusi nentTpa «Touka pocray»

Jluunocmmuowie pes3yiomamaol
— OIIPCACIICHNC MOTUBALIUN N3YUCHUA y‘I€6HOFO MaTtcpualia,

- OICHUBAHHC YCBAMBACMOI'O y‘{€6HOFO MaTcpuralia, HCXOAA U3 COLMUAJIbHBIX U

JIMYHOCTHBIX HCHHOCTeﬁ;

- ITOBBIIICHHUE CBOCTO 06p330BaTeJ'H)HOFO YPOBHA U YPOBHA 'OTOBHOCTH K U3YYCHHUIO

OCHOBHBIX HCTOPHUYCCKUX CO6I>ITIfIf/'I, CBS3aHHBIX C PA3BUTHCM XHUMHUH U O6I.H€CTB8,;
- 3HAHHUC IIPpaBUJI IIOBCACHHA B qp63BquaﬁHBIX CUTyalluAgX

- OLICHNBAaHHUC COHH&HBHOﬁ 3HAaYUMOCTH HpO(l)CCCHfI, CBs3aHHBIX C XHMHCﬁ;



- BJIAACHUC IIpaBHUJIaMH 0e301macHoro 06pau1eHH$[ C XUMHMYCCKHMMH BCHICCTBaAMHU U

000pyZ0BaHUEM, MTPOSIBICHUE FKOJIOTMUYECKON KYJIbTYpPHI.

Memanpeomemmwie pe3yrvmamaol

Peeynsmuesnvie YY1 ;

— TIIeNernoJiaraHue, BKJIOYAsh IMMOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHHE MPAKTHUECKON
3aJ1a4dl B TIO3HABATCIIbHYIO, CAMOCTOSATCIBHBIA aHATN3 YCIOBUN JOCTHKCHUS 1M Ha OC-
HOBE Y4ETa BBIJICIICHHBIX YYUTEIEM OPUCHTHPOB JICHCTBHS B HOBOM YU4eOHOM MaTepHalie;
TUTAHUPOBAHUE MYTH JOCTIKEHUS 11EJICH;

— yCTaHaBJICHUE IEJIEBBIX MPUOPUTETOB, BBIJICTICHUE aTbTEPHATUBHBIX CIIOCOOOB JTOCTHIKE-
HUS 1IeTU U BbIOOp Hanbosee 3(pPpekTuBHOTO crioco0a;

— YMEHHE CaMOCTOSTEIHFHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABIISTh UM;

— YMEHHE IPUHUMATH PEIICHUS B IPOOJIEMHON CUTYaIIUU;

— TIIOCTaHOBKAa y4eOHBIX 33]1a4, COCTABJICHHE TUIaHA U TOCIICIOBATEILHOCTH JICHCTBUM;

— opraHmzaiys pabouero MecTa IpH BBITTOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,;

— TPOTHO3MPOBAHUE PE3YyIbTATOB O0yUEHUS, OIICHUBAHNE YCBOSHHOTO MaTepraa, OIleHKa
Ka4yecTBa U YPOBHS MOJTYyUYEHHBIX 3HAHUM, KOPPEKIUS TJIaHa U crioco0a JSHCTBUS TIPH
HEOOXOUMOCTH.

llosnasamenvuvie YVJI.

— TIOHMCK H BBIJICJIICHHC I/IH(I)OpMaIII/II/I;

— aHaiM3 yCIIOBUHM M TpeOOBaHMII 3a1auu, BEIOOP, COMOCTaBIEHHE U 00OCHOBaHHUE CIIOC00a

pellIeHUs 3a/1a4H;

— BbIOOp Hanbonee 3 (PEKTUBHBIX CITOCOOOB PEIICHUS 33/]a4l B 3aBUCUMOCTH OT KOHKPET-

HBIX YCIJIOBUH;
— BBbIABM)KEHHE U 000CHOBAHUE TUIIOTE3bI, BHIOOP criocoba e€ MpoBEepKH;

— CaMOCTOATCIIBHOC CO3AaHHC aJITOPUTMaA ACATCIIbBHOCTH IIPHU PCIICHUN HpO6JI€M TBOpYC-

CKOTO M MTOMCKOBOTO XapakTepa;
— YMEHHMsI XapaKTEePHU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM;

—  OIIMCHIBAHUE CBOMCTB: TBépI[LIX, KHNIKHUX, F213006p33HI>IX BCHICCTB, BBIACICHUC UX CYIIIC-

CTBCHHBLIX ITPHU3HAKOB,



— u300pakeHue cocTaBa MPOCTEUIINX BEIIECTB C MOMOILBIO XUMHUECKUX (POPMYJI U CYILI-
HOCTU XMMHUYECKUX PEAKLIHMM C ITIOMOLIBI0 XUMUUECKUX YPABHEHUN;

— TpoBeAeHUE HAOIIOACHUHN, ONMCaHUE TPU3HAKOB U YCIIOBUM TEUEHHSI XUMUUECKUX peaK-
11, BBIMOJIHEHNE XUMUYECKOTO HKCIIEPUMEHTA, BHIBO/IBI HA OCHOBE aHaJIn3a Ha0Jt0IeHUH 3a
HKCIIEPUMEHTOM, PEIICHUE 3a]1a4, MOTyYeHHEe XUMUYECKOM HHPOPMAIIUU U3 Pa3TUIHBIX
VCTOYHHUKOB;

— YMEHUE OpPraHU30BbIBATH UCCIICIOBAHUE C LEIBIO IPOBEPKHU TUIIOTES;

— yMEHHeE JieJaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUHU) U BBIBOJIBI;

— yMeHHE OOBEKTUBHO OLIEHUBATh MH(POPMALIMIO O BEHIECTBAX U XMMHUYECKHUX MPOLIECCaXx,
KPUTHUYECKU OTHOCUTKCS K MCEBIOHAYYHON MHPOpMAIUH.

Koyvmynuuxkamusnoie Y YJI-

— TMOJHOE U TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUH C 33/la4aMU U YCIOBUSIMU
KOMMYHUKaLNW;

— aJIeKBaTHOE MCIOJIb30BAaHUE PEUYEBBIX CPEJICTB ISl YUACTHUS B AUCKYCCUH U apTyMEHTalluu
CBOEH MO3UIIUH, YMEHHE IIPEJICTABIISITh KOHKPETHOE COJEpyKaHUE C COOOILIEHUEM €TO B
NMCbMEHHOM U YCTHOU (hopme, onpeiesieHne cnocoO00B B3auMOIEHCTBUS,
COTPYIHUYECTBO B MOUCKE U cOOpE MHPOPMALIUK;

— OIpeeNeHue cnocoO0B B3aUMOIEUCTBHS, COTPYAHUYECTBO B IOUCKE U cOOpe
uH(pOpMAaIINH, YYacTHE B AUAJIOTe, IJIAHUPOBaHKE 00LIUX cr1oco00B paboThl, MPOSIBICHUE
YBKUTEIHOTO OTHOIICHMSI K APYTUM YYalllUMCsl; ONTMCAHUE COJIEPKaHUS BBITTOIHIEMbBIX
JIEHUCTBUH C 11eJIbI0 OPUEHTUPOBKU B MPEAMETHO- IPAKTUUECKON NEATENBHOCTH; YMEHUS
YUHUTBHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMY PA3JIMYHBIX TO3ULIUI B
COTPYIHUYECTBE;

— (opMynHUpoBaTh COOCTBEHHOE MHEHHE U TTO3UIUIO, apTYMEHTUPOBATh U KOOPJIUHUPOBATH
e€ ¢ MO3ULMSIMU MAPTHEPOB B COTPYIHUYECTBE MPHU BbIPaOOTKE OOIIEro pelieHus B
COBMECTHOM JI€ATEIIbHOCTH;

— OCYILECTBJIATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;

— IUIAHUPOBATh OOIIME CITOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLIUIO, OLICHKY
NeicTBUI napTHEPa, yMETh yOeKaaTh;

— HCMOJIb30BaTh aJI€KBATHBIE SI3bIKOBBIE CPEACTBA /1JI1 OTOOPAXKEHHSI CBOUX UYBCTB, MBICIIEH,

MOTHBOB U TTOTpeOHOCTE; 0TOOpa)KkaTh B peuu (omucanue, 00bSICHEHUE) COIePKAHNE



COBEpIIAEMBIX JICHCTBUH, KaKk B (hOpME TPOMKOM COIMATM3UPOBAHHON PEeUH, TaK U B
dbopme BHYTPEHHEH peun;

— pa3BUBaTh KOMMYHHUKAaTHUBHYIO KOMIIETEHIIUIO, UCIIOJIb3Ys CPEJICTBA YCTHOU U
MUCHbMEHHON KOMMYHHUKAIIMH MPU paboTe ¢ TeKCTaMHu y4eOHUKA U TOTIOJTHUTEIbHON
JUTEpaTypoH, ClIPaBOYHBIMU TAOJIMIIAMHU, TTPOSBIIATH TOTOBHOCTh K YBAKCHHUIO MHOU

TOUYKH 3pEHUSI IPU 00CYKJICHUU PE3YJIbTaTOB BHIMOJHEHHOU PaOOTHI.

IIpeomemmnpwie pe3yromamul

Obyuarowutics HAyyumcsi:

— TPUMEHSATHh OCHOBHBIC METO/bI IO3HAHUS: HAOII0JICHHUE, U3MEPEHUE, IKCIIEPUMEHT;

— ONHUCHIBaTH CBOMCTBAa TBEPABIX, JKUJKUX, Ta3000pa3HBIX BEIIECTB, BBIACTSAL HX
CYIIIECTBEHHBIE TIPU3HAKHU;

— pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHUSI MACChI BEIIECTB, aTOMHO-MOJIEKYJISIPHOUN TEOpUU;

— pa3nuyaTh XUMUYECKUE U QU3HYECKUE SIBICHMUS,

— Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEaKIIHM;

— coOmroath npaBuiia 0€30macHOM pabOThI MPU MTPOBEJCHUHN OTBITOB;

— TI0JIB30BAThCS JTA0OPATOPHBIM 000PYI0BAHUEM U TIOCYI0M;

— ToJly4yaTh, cOOMpaTh ra3000pa3Hble BEIECTBA W PACMO3HABATh HX; XapaKTEPU30BATh
dusznyueckre 1 XMMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX COCTUHEHUM,
IPOBOJIUTH OMbITHI, MOATBEPXKAAIONIME XUMUYECKHUE CBOWCTBA W3YYEHHBIX KIIACCOB
HEOPTraHUYECKUX BEIIECTB;

— pacKpbIBaTh CMBIC]I TIOHSTHS «PaCTBOP», BBIYHCIISTH MACCOBYIO JIOJIO PAcCTBOPEHHOTO
BCIIECTBA B PAacTBOpPE, T[OTOBUTb PACTBOPBI C ONPEACIEHHOM MAacCOBOM JOJIEN
pacTBOPEHHOIO BEILIECTBA;

— XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATIMUYECKOM
PEMETKU, OTIPEACIISITh BUJL XUMUYECKON CBSI3U B HEOPTAaHUYECKUX COCAUHEHUSX;

— pacKpbhiBaTh OCHOBHBIC TIIOJOKEHHUS TEOPUU  DJICKTPOJMUTHUECKOM  JTUCCOLUALINH,
COCTaBJISITh YPABHEHMS AJIEKTPOJIUTUYECKOW AMCCOLMAIMU KHUCIOT, IIEJIO0YEH, COJIeH H
peakIuiit HOHHOro 0OMEHa;

— PpacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN, OMNPEACNSITh
OKHUCITUTENh u BOCCTAHOBUTEIIb, COCTaBJISITh ypaBHEHUS OKHCIIUTEIBHO-

BOCCTaAaHOBUTCIBHBIX peaKHHﬁ;



Ha3bIBaTh (DAaKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUECKON PEaKIUH;

XapaKTepU30BaTh B3aMMOCBS3b MEXK]y COCTaBOM, CTPOEHHUEM M CBOMCTBAMHM HEMETAJIOB
Y METAJLIOB;

MPOBOJAUTH OMNBITHI MO TMOJYYEHHI) W HM3YYCHHI0 XHMHUYECKUX CBOWCTB Pa3IUYHBIX
BEILIECTB;

IPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B TTOBCEHEBHOM KU3HM.

Oodyuarowuiica noayuum 03MOMHCHOCMb HAYUUMBCA:
BBIJIBUTaTh U MPOBEPATH IKCHEPUMEHTAIBHO TUIIOTE3bl O XUMHYECKUX CBOMCTBAX BEIIECTB

Ha OCHOBE UX COCTaBa M CTPOEHUS, UX CITIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKITUH, O
XapaKTepe U NPOIYKTaX PA3TUYHBIX XUMUYECKUX PEAKIIUI;

XapaKTEepU30BaTh BEIIECTBA [0 COCTaBy, CTPOECHUIO U CBOMCTBAM, YCTaHABINBATh
IPUYUHHO-CIICACTBEHHBIEC CBA3U MEX/TY TAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;
COCTaBJISITh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

IPOTHO3UPOBATH CITIOCOOHOCTD BEIIECTBA MPOSIBIISITh OKUCIUTEIbHBIC WIH
BOCCTAHOBHTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCICHUS 3JIEMEHTOB, BXOSIIUX B
€ro COCTaB;

BBIJIBUTATh U MIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yJIbTaTaxX BO3ACHCTBUS
pa3IUYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKON PEaKIUY;

HCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS IS DKOJIOTHUECKHA TPAMOTHOTO TIOBE/ICHNUS B
OKpYKarollei Cpeae;

MCIIOJIB30BaTh MPUOOPETEHHBIC KITFOUEBhIE KOMIIETEHITUH TPU BBITIOJIHEHUN TTPOEKTOB U
penieHnn y4eOHO-MCCIIeIOBATENIbCKUX 3a/1a4 TI0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYEHUS
Y pacro3HaBaHUs BEILIECTB;

00BEKTUBHO OIIEHUBATh HH(GOPMAITUIO O BEIIECTBAX U XUMUUYECKHUX MPOIECCax;
OCO3HABaTh 3HAYCHHE TEOPETUYECKUX 3HAHUN 110 XUMUHU ISl IPAKTHUECKOU e TEIbHOCTH
YeJI0BEKa,

CO3/1aBaTh MOJICIM U CXEMBI VISl pEIIEHUs] YIeOHBIX U TTO3HABATENIBHBIX 33]1a4; IOHUMATh
HEOOXOIMMOCTh COOJIIOICHUSI PEATMCAHU, PEJIaraeMbIX B MHCTPYKIIHSIX T10

MCIIOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOW XUMHUH U JIP.



Conepxanue nporpaMmmbl
«IKcnepuMeHTaANIbHAs XuMus» 9 kiaace (34 yaca, 1 yac Henxenio)

BBenenne B Kypc «IKcnepuMeHTAIbHAsA XUMus-9» (1 1)

Beoaubii nHcTpyKTax 1o Th. Xumus — Hayka 3KCliepUMEHTAIbHAS.

Hemoncmpayuonnwiii 3xcnepumenm Ne 1. O3HakoMIIeHHE C 1TAOOPATOPHBIM 000PYOBAHUEM;
npuéMsbl 6€30MacHOi pabOThI C HUM.

BXOI[HOG TCCTUPOBAHUC 110 TCOPCTUUCCKHUM U IIPAKTUICCKHUM 3HAHMAM 34 8 xiracc

Pa3nen 1. MHoroo6pa3sue XUMHUYeCKHX peakuii B IKCIIEPUMEHTAJIbHOI XuMuu (7 1)
Tema 1. Xumuueckue peakuuu (3 4)
IpakTnueckas padora Ne 1 «IIpaBuna TexHuku 0€30MaCHOCTH NpHU padoOTe ¢ JaOOPATOPHBIM
obopynoBanueM. [IpaBuia moab30BaHUs HarpeBaTEIbHBIMU YCTPOMCTBAMID)
OBP B 3kCniepuMEHTaNbHON XUMUHU
Jlabopamopnutit oneim Nel «3yueHre peakiini B3auMOJICUCTBUS CyJIb(UTa HATPUS C
MIEPOKCUIOM BOJIOPOAA»
Tennooii 3pdext xumuaeckux peakiuid. [ToHITHE 00 PK30- U SHIAOTCPMHUICCKUX PCAKITHSIX.
Jlemoncmpayuonnwtii onvtm Ne 2 [IpuMepsl 5K30- U DHIOTEPMHUUECKUX PEAKITUH.
Jlemoncmpayuonnwtii onstm Ne 3 «TemnoBoii 3 pexT pacTBopeHus BemiecTB B Boae» CKOPOCTh
XUMUYECKUX PeaKIui
Jlemoncmpayuonnstit onvtm Ne 4 B3aumoielicTBue IMHKA C COJSTHOW M YKCYCHOM
KUCIOTaMU. B3auMmopaencTBue rpaHyJIMpOBaHHOIO LIMHKA M IUHKOBOW MbUIM C COJSTHOU
kucinotoil. BzaumoneiictBue okxcuma meau(ll) ¢ cepHO# KMCIOTON pa3HOW KOHIIEHTPAIIMH TIPU
pPa3HBIX TeMIepaTypax.
IIpakTnyeckas padora Ne2. M3yueHue BIUAHUS YCIOBUM MPOBEACHUS XUMUYECKON PEaKIuu
Ha €€ CKOpPOCTb.
Jlabopamopnutit onvim Ne2 «CpaBHUTEIbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIILHOM

CIIOCOOHOCTH METAJLJIOBY
IHoaroroBka xk TTA

Tema 2. DaekTpoaunTudeckas gucconuanus (4 4)
DNEKTPOAUTHYECKAs TUCCOLUALINS — IJIAaBHOE YCJIOBHUE MPOTEKAHUS PEaKlUii B pacTBOpax.
Jemoncmpayuonnviii  oneim Ne5 VicuibiTaHue pacTBOPOB BELIECTB HA  DAJIEKTPUYECKYIO

IMPOBOJAUMOCTD.



Jemoncmpayuonnwiit onvim Nob «IAEKTPOIUTHI U HEAIEKTPOIUTHD)

DNEKTPOIUTHYECKAs TUCCOLMALINS KUCTIOT, IIEJI0UEH U COoJeH.

Jabopamopnuii onvtm Ne 3. «CunpHble U cnadble AMEKTPOIUTH OnpeneneHne KUCIOTHOCTH-
OCHOBHOCTH Cp€/bl TMOJYYEHHBIX pAacTBOPOB C IOMOIIbI0 MHJAMKATOpa U JaTYUKa
AIEKTPONPOBOJHOCTH

Jabopamopnuiit oneim Ne 4 «3aBUCUMOCTb  3JEKTPOINPOBOJHOCTH PACTBOPOB CHIIBHBIX
AIEKTPOJIMTOB OT KOHIIEHTPALIUU HOHOBY

Peakiuu HOHHOTO OOMEHA.

Jlabopamopnutii onvim Ne 5 «B3anmoielicTBre THAPOKCUAA Oapusi C CEPHOM KUCIOTOI
Jlabopamopnutii onetm Ne 6 Peakin o0OMeHa MEX]Ty pacTBOpaMH JICKTPOIUTOB.

Ilpakmuueckaa padoma Ne3. «OripenencHue KOHIEHTPAIMU COJHM IO 3JIEKTPOMPOBOIHOCTHU

pacTBopa»
[ToaroroBka k ' TA
Ilpakmuueckaa  paooma  Ned.  PeunieHne  3KCIEPUMEHTAIbHBIX 3alady = MO0  TEME

«DneKkTpoauTrdecKas aucconuanus». Th
TecToBBIlI KOHTPOJIL 1O pasgeay «MVMHorooopasme XUMHMYECKHX  PpeakUMid B

3KCHepHMeHTaHbHOﬁ XUMUN»

Pa3nen 2. [IpakTHKyM 1O M3y4YE€HHIO CBOMCTB MPOCTHIX BElIECTB: HEMETAJIOB M METAJLIIOB,
ux coequHenni ( 204)

Tema 3. CBoiicTBa rajioreHon (2 u)

I"ayorensl: pusznueckue u XuMudeckre cBoicTBa. CoeIMHEHHS TaJIOTEHOB. XJIOPOBOIOPOT

Jlabopamopnutit onvetm Ne7 Pacnio3HaBaHHWe COJISTHOM KUCIIOTHI, XJIOPUI0B, OPOMUIOB, HOIUIOB

1 Hoja.

Jlabopamopnutii onetm Ne8. OtOenuBaroiiye CBOMCTBA XJopa .

Jlabopamopnutit oneim Ne9. B3auMHOE BBITECHEHHE FaJIOT€HOB U3 PACTBOPOB UX COJIEH

Ilpakmuueckan pavoma Ne 5. «Onpeoenenue cooepicanusn Xai0puo-uoHos 6 UMbl 600e»

[ToaroroBka k 1A

Tema 4. CBoiicTBa KHcJI0poaa u cepsbl (4 1)

Kucnopoa: nomyyenne u XuMu4eCKre CBOMCTBA.

Jlemoncmpayuonnwiii onoim Ne 7. «Ilonyuenne u cobupanue Kuciaopona B jaboparopuu U

3a0JIHEHUE UM ra30METPay

Jlabopamopnuiit onetm Nel(). «I'opeHue cepbl Ha BO3yXE U B KUCIOPOIE»



Cepa. X¥UMHUECKHE CBOWMCTBA CEPBI.
Jlemoncmpayuonnwtii oneim Ne7. Annotpornnble  Momuduranuu cepbl. O3HAKOMIICHHE €
oOpa3uaMu cepbl U €€ MPUPOJIHBIX COEIUHEHUH.

CoenunHeHMsI cepbl: CEpOBOIOPO, CEpOBOIOpOaHAS KucaoTa. Cyabpuibl.
Jlemoncmpayuonnutii onvtm Ne8 O0pas3ipl MPUPOAHBIX CYIBGUIOB U CYIb(aTOB.
Jlabopamopnuiii onvim Nell KadecTBeHHbIE peakIMM Ha CyJIb(QHUA-UOHBI B PACTBOPE.
Coenunenus cepul: okcu cepbl (1V), cepHuCTas KHCIOTa U €€ COJIH.

Jlabopamopnuiii onvtm Nel2 KauecTBEHHbIE PEaklUU Ha CylIb(UT- HOHBI B pPacTBOpE.
Coenunenus cepwl: okcu cepsl (V1), cepHast KHCIIoTa U €€ COJIH.

Jlabopamopnutii onvitm Nel3 KadecTBEHHBIE PEaKIMU Ha CylIb(paT-HOHBI B pPacTBOpE.
CaoiicTBa CEpHOM KUCIOTHI.

Jlabopamopnutit oneim Nel4 V3yueHne CBOWCTB CEPHOU KUCIOTHI

IToaroroska k 'MA

Tema 5. CBoiicTBa azora u dpocopa (5 u)

A30T: (pM3HYECKNe U XUMUYECKHE CBOMCTBA. AMMUAK.
Hemoncmpayuonnstii onetm Ne9 Th [lonydyeHre amMmuaka U €ro pacTBOpEHUE B BOJIE.
Jlabopamopnutit oneim Ne 15 «OCHOBHBIE CBOIICTBA aMMHUAKa)

Conu aMMOHUS.

Jlabopamopnutit onvtm Nel6 B3anmopeiicTBue coJieli aMMOHHSL CO IIEJI0YaMHU

A30THas KHUCIIOTA.

Jlabopamopuwtii onvim Ne 17. VI3ydeHne CBOMCTB a30THOM KHCIIOTHI

Ilpakmuueckas paboma Ne 6. «OrnipeieieHUE HUTPAT-UOHOB B MTUTATEIILHOM PAaCTBOPE»

Conu a30THOM KHCIIOTHI — HUTPATHI.

Jlemoncmpayuonnwtii onvtm Nel() OOpasubl NPUPOIHBIX HUTPATOB U (HocdaToB.
Jlabopamopnwiii onetm Nel8 O3HakomiieHHE C a30THBIMH M (QOCPOPHBIMH YIOOpPEHUSIMHU.
PacrioznaBanue a30THBIX yA00pEHUIA.

dochop. Coenunenns dochopa: okcun dochopa (V), oprodochopHas KHCIOTa B €€ COJIH.
dochopubie yaoOpeHus

Jemoncmpayuonnvtit onotm MNell OOpasupl  kpacHoro ¢ocdopa, oxcuga ¢ocehopa (V),
NPUPOAHBIX pocdaToB.

Jlabopamopnuwiii onvim Nel8 «I'openue cepsl 1 (pochopa Ha BO3LyXE U B KUCIOPOIE»

I[Toaroroska xk ' UA



Tema 6. CBoiicTBa yriiepoaa u kpemuus (4 )

VYrnepon, Qusudyeckue CBONCTBA. AJUIOTPOIHUS YIiiepoja: anmas, rpaduT, KapouH, QysuiepeHsl.
XUMHUYECKHE CBOWCTBA YTJIEPOJA.

Jemoncmpayuonnwiii onvtm Nel2 Mojenu KpuCTaNIMYECKUX PEUIETOK ainmasa u rpadwura.
Oxcunpl yriepoja. YrapHblid U YIJICKUCHIBIA Ta3bl. YTONbHAs KHUCIOTA, KapOOHATHI
Jlemoncmpayuonnwtii onvtm Nel3 O0pa3ipl TPUPOAHBIX KAPOOHATOB M CHIIMKATOB.
Jlabopamopnutit oneim Nel9 KadecTBeHHass peakivsi Ha YTIEKHUCIbINA Tas3.

Jlabopamopnutii onvim Ne2(). KauecTBeHHasi peakius Ha KapOOHAT-HOH.

Jlabopamopnuiii onvim Ne 21 «B3aumMoericTBUe U3BECTKOBOM BOJIBI C YTICKUCTBIM Fa30M»»
Ilpakmuueckan pavoma Ne7. «llonydenune okcuma yriepona (IV) u m3ydeHue ero CBOWCTB.
Pacno3naBanue kapOoOHATOBY.

Kpemnuit u ero coequHeHus.

Jlabopamopnuii (3anumamenshsiit) onvim Ne 22 «BripamuBanue BOJIOPOCICH B CHIMKATHOM
KJIee»

[Toaroroka xk ' MA

KounTpoJsbHoe TecTupoBanue no noapasaeny «IIpakTukym mo u3y4eHHI0 CBOMCTB MPOCTBIX
BellleCTB HEMETAJLIOB HX COeIMHEHMID)

Tema 7. O6mme 1 MHAUBUAYAJIbHBIE CBOWcTBA MeTa/LIoB (5 1)

O6mue pusnyeckue U XMMUYECKUE CBOMCTBA METAJUIOB: PEAKIIMHM C HEMETAJJIaMH, KUCIOTaMH,
coJiiMi. BoccTaHOBUTENbHBIE CBOMCTBA METALIOB. DJIEKTPOXUMUYECKUN Ppsii HaNpsHKEHUH
METaJJIOB.

Jlabopamopnuiit oneim Ne23. BzaumoneicTBue — METaJUIOB C  pacTBOpaMH  COJIEM.
B3anmMopeiicTBre MeTaJIoB (MarHus, IIMHKa, JKelie3a, MEJIM) ¢ pacCTBOPaMHU KHUCJIOT
Jemoncmpayuonnstii onotm Nel4. V3ydenne o0pa3IioB METaJIOB.

[{enounsie MeTasibl. CoeIMHEHUS EIOYHBIX METAIIIOB

Jemoncmpayuonnwtit onvtm Nel5 BzauMoaeiicTBUe IIETOYHBIX METAUIOB C BOJIOM.

CBolicTBa IEIOYHO3EMENIBHBIX METAJIJIOB U UX COCTUHEHUH.

Jlemoncmpayuonnwtit onotm Nel6 B3zaumopaeiictBue mENOUYHO3EMENBHBIX METANIOB C BOJOMA.
OO6pa3ibl BAXKHEUIINX MPUPOJIHBIX COCTUHEHUM MarHus, Kajbllusl.

CaoiicTBa coeHEHUH KallblUsl. JKeCTKOCTh BOJIbI

Jlabopamopnutii oneim Ne24. O3HaKOMJICHHE CO CBOMCTBAMH U MPEBpAIICHUSIMU KapOOHATOB
U TUIPOKApOOHATOB.

Jlabopamopnuiit onvtm Ne25. Y cTpaHeHUE KECTKOCTH BOJIbI B IOMAITHUX YCIOBUAX



CpoticTBa amoMuHusa. AMQOTEPHOCTh OKCHJA M THAPOKCUIA ATFOMHHHSL.

Jlabopamopnutit onvtm Ne26. IlonydyeHre TUAPOKCUIA AIIOMUHHS M B3aHUMOJICUCTBUE €r0 C
KUCJIOTAaMH U IIEJI0YaMHU.

Keneso.

Hemoncmpayuonnstii onvtm Nel7. O0pasiisl pyn skene3a. CokKUraHue skeiie3a B KUCIOPOJE.
Jlabopamopnutii onvim Ne 27. «OKHUCIIEHUE JKeTe3a BO BIAKHOM BO3TyXE»

CBoOICTBa COCIMHEHUN jKejie3a: OKCHUIOB, THAPOKCHIOB 1 couteid skene3a(ll u 1),
Jlabdopamopmnutit onvim Ne28 Tlonyuenue ruapokcunoB xkene3a(ll) u (1) u B3anmonericTBue ux
C KUCIIOTAaMU U LIET0YaMH.

IIpakTnueckass padora Ne8. Pemienue skcnepuMeHTanbHbIX — 337ad 1o TemMe «OOmme u
WHJMBHUIyaJIbHbIE CBOMCTBA METAIIJIOBY.

Ilooecomosxa k 'HIA

KonrtposabHoe TectupoBanme 1o mnojpazneny «lIpakTukym mo H3y4eHHUIO CBOMCTB MPOCTHIX

BEIIIECTB METAJJIOB MX COCIMHCHHI)

Pa3nen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAIBHOI ¥ MPOEKTHOI NessTeIbHOCTH ( 6 1)
TexHuka 0€30MaCHOCTH MPHU BBIMOIHEHUN CAMOCTOSITEIBHBIX OMBITOB U AKCIIEPUMEHTOB B
JIOMAIITHUX YCJIOBHSIX U C UCTIOJIb30BAaHUEM 000PYI0BaHUS XMMUYECKOM TabopaTopuu.
IpakTnueckas padora Ne9. O6patieHre co CTeKIIOM (CrubaHue CTEKITHHON TPYyOKH,
M3TrOTOBJICHUE: MTUNETKU; KAMWIIIPOB; MPOCTENIINX y3J10B; MPOCTEUIINX TPHUOOPOB)
XUMHYECKNN aHAIU3: KAY€CTBEHHBIM U KOJTUYECTBEHHBIN
TeopeTnyeckue OCHOBBI OIIBITHO-IKCIIEPUMEHTAIIBHOM U TPOEKTHOMN AEATEIbHOCTH.

Br16op Tembl ipoekTa. [InanupoBanue qesTeNbHOCTH.

[Toaroroska npoekra. COop nHpopmaluy 1o 1aHHON Teme. MoaenmpoBaHKe MPOEKTHOM
NEATEIIbHOCTH.

BrimonHeHre yueOHbIX MPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX PadoT.

IpakTnueckue pad6orel Nel0-12 no TemaMm NpOEKTOB ydaIUXCS

[ToaroToBka y4yeOHBIX MPOEKTOB K 3aILUTE

IIpomexyTouHas arrecTanus. 3alUTA IPOCKTOB

ITogroroska k 'MA, BIIP: pemienue npakTHKO OPUEHTUPOBAHHBIX 3aJaHUN

IToarotoBka k 'MA, BIIP: penienne npakTUKO OpUEHTUPOBAHHBIX 3aJaHUI

O060011eHre, cucTeMaTU3alts U KOPPEKLUs 3HAHUN yYalluxcs 3a Kypc « DKCIepuMeEHTaIbHAS

XUMHs», 9 Kiacc.



DopMBbI KOHTPOJISA
Dopmuposanue HKT-komnemenmunocmu o0yuaroumuxcs

VY4eHUK HayuuTCs:

- WUCIOJIb30BaTh pPa3HbIE MPUEMbl MOWCKA WHGOpPMAIMK HAa  TEPCOHAJIHLHOM KOMIIBIOTEPE B
00pa3oBaTEIbHOM MIPOCTPAHCTBE C UCTIOIB30BaHUEM 000PYOBaHMS LIU(PPOBOH J1a00OpaTOPUH;

- ACIIOJIb30BaTh PA3JIMYHBIE CIIOCOOBI XPaHEHUS M BU3yalIH3alluid MH(POpMalMU, B TOM YUCIE, B
rpaduueckoit hopme

Dopmuposanue KOMNEMeEHMHOCMU 6 001aCMU ONBIMHO-IKCHEPUMEHMAIbHOU U NPOEKMHOI
oeamenbHoCmu

VY4eHUK HayuuTCs IUJIAHUPOBATH M BBINOJIHATH Y4€OHOE HCCIEAOBAaHUE M y4YEOHBIA MPOEKT,
UCIO0JIb3Ys 000PYI0BaHUE, MOJIEIH, METObI, IPUEMBI, aIEKBaTHbIE UCCIIEAYEMOI pobdIeMe.
Y4YeHUK NOJyYHUT BO3MOXKHOCTh HAYUYUTBHCS CaMOCTOSITENBHO 330yMbIBATh, IUIAHUPOBAaTh U
BBITNIOJIHATh Y4EOHOE HMCCIIeJOBaHUE, YYeOHBIA M COLIMAIbHBINA MPOEKT MO €CTECTBEHHOHAYYHOH
HaIpPaBICHHOCTH.

Yuem pezynomamoe eneypounoit oeamenvnocmu

Dopmbl u NEpUOOUYHOCIb KOHMPOJISL

Bxoomnoii konmpone NPOBOAUTCS B Havajie y4eOHOTo roja Jyuisl MPOBEPKU HAYaJIbHBIX 3HAHUW U
yMEHUI 00y4Jaromuxcsl.

Texywuii KOHmMpPoab TPOBOUTCS HA KAXKIOM 3aHATUHU B (hOpMeE TMeIaroruuyecKoro HabIo1eHusl.
Tecmosgbvlii KOHmMpOaL OCYLIECTBISIETCS 0 OKOHYAHUU U3YUYEHUS KaXA0ro pasjena.
IIpomesxcymounas ammecmayusi TIPOBOAUTCS B KOHLE Y4eOHOro rojga B (¢opMe 3alluThl
MIPOEKTA, MO3BOJIIET MPOBECTU aHAJIU3 PE3YJbTATUBHOCTH OCBOECHMS OOYyYarOIIMMHCS OCHOB
ONBITHO-3KCIIEPUMEHTAIBHOM W MNPOEKTHOW JEATENBbHOCTH  JITAHHOTO Kypca BHEYPOUYHOU

ACATCIIBHOCTH ((3KCH€pI/IMCHTaJ'IBHa$I XUMHUS .

Kpumepuu ouenku pezyibmamoe 0C60eHuUs npOZpammsl Kypca

Pabora oOyuarommxcsi OIEHUBAETCS IO TPEXYPOBHEBOW IIKaje, MPEANoJiarariled Haaudue
CIEAYIOIIUX YPOBHEW OCBOEHHUS POTPAMMHOI0 MaTepuaa: BBICOKHM, CPEAHUNA, HU3KUU.
Boicokmii  ypoBeHb: OOydYalIMiiCS JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTH U
3aMHTEPECOBAHHOCTh B  00pa30BaTEIbHOM NEATEIBHOCTH, TMPOSIBISCT WHUIMATUBY, HE

IPOITyCKAaET 3aHATHs 0€3 yBAKUTEIbHON MPUYUHBI, IEMOHCTPUPYET BHICOKUN YPOBEHb 3HAHUHN U



KOMIIETEHLIMH, BJIaJ€ET Ha BHICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJ€ H3yUYCHHUS
MPOrpaMMbl YMEHUSIMU U HABBIKAMU;

Cpeanuii ypoBeHb: 00y4aroUuiicss JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3oBaTEeNbHON JIEATEIBHOCTH, MPOSIBISIET XOPOLIMH YpPOBEHb 3HAHUW M KOMIETEHIUMH;
WHULMATUBbl HE MPOSBISLET, HO CIOCOOEH MOAJEPKHBATh MHULMATOpPA B IMPEIJIaraeéMoM I10JIe
JESITEIbHOCTH, B JIOCTATOYHOM CTENEHU BIIAJICET MOJYyYaeMbIMU B XOJI€ M3yUYEHHUS MPOrpaMMbl
YMEHUSMHU 1 HaBBIKAMU;

Huskuii ypoBeHb. 0O0yyarolmuiicss JIEMOHCTPUPYET HEIOCTATOYHYIH) OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pPa30BATENbHON NIE€ATEIBHOCTH, MOCEIIAeT 3aHIATHS OT ciydas K
Clly4aro, MOKa3bIBaCT YJOBJIECTBOPUTEIIbHBIA YPOBEHb 3HAHUN M KOMIIETEHIIMM, B LIEJIOM ci1abo
BJIAJICET MOTYYaEMbIMH B X0JI€ U3YUYCHUS TIPOTPaMMbl YMEHHUSIMHA U HaBBIKAMH.

®opmMbl pe3yJIbTATOB OCBOEHHS IPOrPAMMbI BHEYPOUYHOIi /1eSITeJIbHOCTH:

1. OT™MeTKa ypOBHS TOCTHKEHHM 00yJaromerocs B JIMCTE MelarornuecKoro HaoIro1eHUS;

2. 3anucH B KypHaJIe yuéTa 0 pe3yJbTaTUBHOCTH YYacCTHs O0yYarOIIUXCS B MEPOTIPUSATHSIX
pa3HOro BUja M YpOBHS (IUIJIIOM, TpaMOTa, 0J1arolapHOCTh, APYroe);

3. 3anucu B )KypHasie yué€ra 00 y4acTUU B BBIE3/THBIX MEPONIPUSATHUSX.

Ouenka TecTOBBIX PadoT.

Tectbl, cocToflMe M3 MATH BOMPOCOB MOXKHO MCIONB30BaTh IMOCJIE W3YUYEHHS KaKJIOTO
mateprana (ypoka). Tect u3 10—15 BOompocoB HCTONB3YETCS ISl IEPUOIUUECKOTO KOHTPOJIS.
Tect u3 20 BOonmpocoB HEOOXOAUMO HCTIOJB30BATh ISl UTOTOBOTO KOHTPOJIS.

Ouenka pedepara.

Pedepar oriennBaeTcs Mo CiaeayomuM KpUTEPHUIM:

* coOro/IeHue TpeOboBaHUM K €ro 0OPOPMIICHHUIO;

* HEOOXOAUMOCTh M JOCTAaTOYHOCTH JUIsl PACKPBITHUA TEMbl NMPHUBEIEHHOW B TeKCTe pedepaTa
uHdopMaIuu;

* yMeHHUE 00y4aroIIerocsi CBO00HO U3JlaraTb OCHOBHBIE UJIEU, OTPAKEHHbIE B pedepare;

* CIIOCOOHOCTh O0YYaroLIErocs MOHATh CYTh 3a/1aBAEMbIX WJIEHAMHU aTTECTAI[MOHHOM KOMHUCCUU
BOIIPOCOB ¥ CPOPMYJIMPOBATH TOUHBIE OTBETHI HA HUX.

Ouenka nmpoekra.

[IpoekT oueHuBaercs Mo CIEAYIOIMUM KPUTEPUSM:

* coOto/IeHne TpeboBaHUM K ero 0o(pOpMIICHHUIO;

* HEOOXOAMMOCTb U JOCTATOYHOCTBH JUISI PACKPBITUS TEMbl MPUBEICHHOW B TEKCTE MPOEKTa

uH(pOopMaLINH;



®* YMCHHUC 06yqa101uer00ﬂ CB06OI[HO n3JjiaraTb OCHOBHBIC UACH, OTPA’KCHHBIC B ITPOCKTC;
* CIIOCOOHOCTH 06}"—13}01]161"005[ IIOHATH CYTb 3a1aBACMbIX YJICHAMMH aTTeCTaHHOHHOﬁ KOMHNCCHU

BOIIPOCOB U CPOPMYTUPOBATH TOUHBIC OTBETHI HA HUX.

Temamuxa uccinedosamenbcKux u RPOEKMHBIX PAOOmM ¢ UCNOIb308AHUEM 000PYO0BAHUA
uyenmpa « Touxa pocmay:

1. M3ydeHue mieoqHOCTH Pa3IMYHbIX COPTOB MbLJIA U MOIOIIMX CPE/ICTB.

2. NnaukaTopHbIe CBOWCTBA Pa3IUYHBIX pACTEHUN U IIBETOB (C omnpeenenreM pH pacTBopoB).
3. OmpeneneHue KauecTBa XJieOONMEKapHONH MyKH U XJjeba.

4. OmnpeneneHue KauecTBa KMUCIOMOJIOYHBIX MPOIYKTOB.

5. OmnpeneneHve 3aBUCUMOCTH H3MEHEHUsT pH 1LETbHOrO M MacTEPU30BAHHOTO MOJIOKA OT
CPOKOB XpaHEHHUS.

6. Wzyuenue 3pPpeKTUBHOCTH pa3INYHBIX COJIEBBIX IPEJIOK.

7. KoHCTpyupoBaHHE «XMMHYECKHX IPEJIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKIIHSIX.

8. CuHTEe3 «MajaxuTa» B Pa3IMYHBIX YCIOBUSX.

9. NsyueHue KOppo3uH kKeje3a B Pa3INIHbIX YCIOBHSIX.

10. BnmsiHME cBeTa M KHCIOPOa Ha CKOPOCTh PA3JIOKECHHS paCTBOPA HOAUIA KaJIHSL.

11. Omnpenenenue KkayecTBa BOAOIPOBOIHOMN BOJIBI.

12. Xe&ctkocth Bosbl. CIIOCOOBI OMIPEACICHUS )KECTKOCTH BOIBI.

13. Bymaxnas xpomarorpadus. XpomaTorpaguieckoe pa3aeiecHue BEIIeCTB.

14. XpycranbHoe cTEKJI0. MOKHO JIM UCIIOJIB30BATh JIJIs1 XPAHEHUS T ?



KAJVIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

(paxkynbTaTHBa «KCNIEpUMEHTATbHAA XuUMHsD - 9 Kiaacc (34 gaca)

€ UCNOJIL30BaHMA 000pyAoBaHus HeHTpa «Touka poctay

TOUKA \!pocm
Ne n/m Tema ypoxka KoJu-Bo Jara HNudopmanuonnas Hcnoub3oBanne
4acoB NO/IePKKA Y4eOHUK o0opynoBanus «Touka
| uebnux «Xumusny 8,9xn pocTay»
; asm. o.C
Tabpuensn,
U I Ocmpoymos
C.A.Cnaoxos
1. Beoonwuit uncmpykmaosic no Th 1 § TexHuKa 6€30MACHOCTH B
XHUMHsI — HAyKa DKCIIEPUMEHTAJIbHAS. Crp.20- 8kn KaOMHeTe XMMHH LIEHTpa
TP «Touka PocTta». 3HaKOMCTBO C
Jlemoncmpayuonnwiit onvim Nel. 060py/I0BaHHEM.
O3naxomnenue ¢ 1a60pamopHbviM 000py00saHuem;
npuémul 6e30nacHoll padbomol ¢ HUM.
BxoaHoe TecTHpOBaHUE 10 TEOPETHYECKUM U
NMPAKTHYECKUM 3HAHUAM 3a 8 Kjacc
Pa3znen 1. Muoroo0pa3ue XuMn4ecKHX peakuui B IKCIIEPUMEHTAJIbHOU XuMuH (/ 1)
Tema 1. Xumuueckne peakuuu (3 4)

2. Ilpakxmuueckasa paooma Ne 1 1 JlaT4nk TemMnepaTyphl
«Hpaeuﬂa mexHuKu 6ezonacHocmu npu paﬁome c (TepMonapHsIii), CITUPTOBKA
aadopamopuvim ooopyoosanuem. Ilpasuna Jatauk
nonv3oeanusn nHazpegamenvHvimu ycmpoicmeamuy, Th TEMIIepaTyphI TATHHOBBIH
OBP B 5kCniepuMEHTATLHON XUMHUU
Jlabopamopnutii onvim Ne 1 «H3yuenue peakuyuu 63au-

Mooeiicmeus cyibuma HAMPuUs ¢ HEPOKCUOOM 6000P0OOA)
Th
3. TennoBoii a3 ekt xummueckux peakiyid. [lonsTre 06 1 § 9- 8kx JlaTauk Temnepatypel

9K30- U DHAOTEPMUUYECKUX PEAKLIUSAX.
Hemoncmpayuonnotit onstm Ne 2 [pumepol k30~ u
OHOOMEPMUYECKUX Pearyull.

Hemoncmpayuonnstit onvim Ne 3 «Tennoesoii sgpgpexm
pacmeopeHnun eeujecme 8 600e»

TUTATUHOBBIN




CKOpOCTh XUMHMUYECKHX peaKIHi

Hemoncmpauuonnotit onvtm Ne 4 Bzaumooeticmsue yunxa c
CONAHOU U YKCYCHOU Kucromamu. Bzaumooeticmeue
SPAHYIUPOBAHHO20 YUHKA U YUHKOBOU NBIAU C COMAHOU KUCTOMOU.
Bzaumooeiicmsue oxcuoa medu(ll) ¢ cepnoii kucromoti pasmnoi
KOHYEHmMpayuy npu pasHelX MeMnepamypax.

Ilpakmuueckaa paboma Ne2. U3yuenue enuanus
YC08UIL NPOBEOEHUA XUMUUECKOU PeaKuUuu Ha eé

ckopocme. Th

Jabopamopnutii onvim Ne 2 «Cpagnumenvhas xapaxme-
PUCHUKA 60CCIMAHOBUMENbHOI CROCOOHOCIU MEMAN108)
Th Tlogroroeka k TUA

§ 3—9kn

Hatuux pH
Jatuuk HanpspKeHust

Tema 2. DexTpoanTHdeckas gucconuanus (4 41.)

DNEKTPOIUTUYECKAs AUCCOLMALINS — TJIABHOE YCIIOBUE
IIPOTEKAHMSI PEaKIUI B PACTBOPAX.
Hemoncmpayuonnstit onvtm Ne5 Ucnvimanue pacmeopos
eewecme Ha aa1eKkmpudecKyro npoeodwvzocmb.
Hemoncmpavyuonnstit onvtm Ne6 «Dnexmponumaol u
HeIIeKmpOIUmMbL»

1

§ 4 - 9xn

I[aT‘-II/IK OJICKTPOIIPOBOAHOCTH

DNEKTPOIMTUYECKAs JUCCOLUALIUAS KUCIIOT, IEJI0oueh 1
coJiei.

Jabopamopnutii onvim Ne 3. « CunvbHole u criabvie sex-
mpoaumuly Onpedenenue KUCIOMHOCTU-OCHOGHOCIU CPEObl
HOJYYEHHBIX PACMBOPOE C NOMOUBIO UHOUKAMOPA U OAMYUKA
anexkmponpogoonocmu, Th

Jlabopamopnuiit oneim Ne 4 «3asucumocms s1exKmpo-
NPOBOOHOCMU PACMEOPO8 CUNBHBIX INEKMPOIUMOE O
konyenmpayuu uonos, Th

§5-7 — 9k

PeaxTuBbl U XUMHUECKOE
obopynoBaHue PeakTuBbI U
XUMHUYIECKOe 000pyI0BaHHE

Peakunu nonnoro oomeHa.

Jabopamopnuiit onvtm N 5 «Bzaumodeticmeue euopokcuoa
oapus c cepnou kucromoiy , Th

Jlabopamopnutii onvim Ne 6 Peaxyuu obmena mescoy
pacmeopamu snexmponumos, Th

Ilpakmuueckas padoma Ne3.

«OnpedeneHue KOHYESHMpayuu coau no 31eKmponpo8ooHOCHU

pacmeopay, Th
ITonroroBka xk T A

I'n.2 - 9xn

JlaT4mK 3IeKTPOIIPOBOTHOCTH,
no3aTop 00BEMa KUIKOCTH,
OropeTka




Ilpakmuueckan paboma Ned. Pewienue
IKCHEPUMEHMATIbHBIX 3A0ay o meme
«Inekmponumuueckan ouccoyuayuny. Th

TecToBblil KOHTPOJIb RO pazdeiny « MHOroodOpasue
XHMHUYECKUX PeaKkuii B IKCIEePUMEHTAIbHOH XUMHI»

PeakTuBbI 1 XUMHUECKOE
o0opyzoBaHHe, TaTIUK
AJEKTPOIPOBOTHOCTH

Paznen 2. IIpakTHKYM 10 M3YYE€HUIO CBOKMCTB MPOCTHIX BENIECTB: METAJLIOB M HEMETAJLIOB, MX coequHenni (20 u)
Tema 3. CBoiicTBa rajioreHos (24)

9. | l'ayioreHsl: pU3NUECKUE U XUMUIECKHE CBOWCTBA 1 §10-12 PeakTuBbI 1 XUMHUECKOE
Jabopamopnotit onsim Ne7 Pacnosnasanue consinoti Kuciomet, o6opyoBaHue
X1I0pu0d08, bpomMudos, UoouUdos u 1ooa.

Th

10. | JIabopamopuoiit oneim NeS. 1 Amnmnapart 1t
Ombenusarowue ceovicmsa xaopa , Th HPOBEACHUS XH-
Jlabopamopnbstit onim Ne9. MUICCKIX TpO-

B3(1LMI/ZH0€ gbll’l’leCHeHZ/le 2ajl0ceHo6 U3 pacmeopos ux cozzeﬁ, TB feceon (AHXP) PeairiBot n
XUMHUYIECKOe 000pyI0BaHHE
Ilpakmuueckan paboma Ne 5. «Onpeodenenue codepiica- JIaT4rK XI0pU-
HUA X10pUO-UOH06 6 humbesoii 600e» Th MOHOB
IToxroroska xk TUA
Tema 4. CBoiicTBa KHCJIopoaa U cepbl (4 1)

11. | Kucnopon: mony4yeHre 1 XAMAYECKHAE CBOMCTRA. 1 §13-15 PeakTuBbI 1 XUMHYECKOE
Jemoncmpauuonnsiii onotm Ne 7. «Ilonyuenue u obopynosanie
cobupanue Kuciopooa 6 1abopamopuu
U 3aNONHeHUe UM 2A30Mempay
Jlabopamopnutit onotm NelO.

«l'openue cepul na eéozoyxe u é kuciopooe» Th

12. | Cepa. Xumudeckue CBOWCTBA CEPHI. 1 PeakThBBI, KOJUICKLIH 1
Jemoncmpauuonnstii onoim Ne8. Annomponnvie § 1315 XHMIT€CKOe 060py/IoBaHH e
Moougurayuu cepvi. O3HakomieHue ¢ obpasyamu cepvl
U eé npupoOHLIX COeOUHEeHUII.

13. 1 Amnmapar 1715 IpoBeICHHS XU-

CoenuHeHus cephl: CEPOBOIOPOI, CEPOBOOOPOOHAS
kucnoma. Cynb(umsl.

Hemoncmpayuonnstit onvtm Ne9 O6pasyvr npupoonsix
cyne@uoos u cynvghamos.

Jabopamopnusiit onvtm Nell. Kauecmesennvle peaxyuu Ha
cynvghuo-uonst 6 pacmeope. Th

Muueckux peakuuit (AITXP),
TIprOOp JUIs TOJyYEHHUS Ta30B
iy annapar Kumnna
PeakTuBbI, KOJJICKIIMU 1
XUMHAYECKOEe 000pyI0BaHHE




14. | Coenunenus cepsl: okcun cepsl (1V), ceprucTas kuciora 1 Amnapar [ MPOBEJICHUS XH-
1 ee COJIN. Muueckux peaknuit (AITXP)
Jlabopamopnsiii oneim Nel2Kauecmeenuvle peakyuu Ha

cynvpum- uonst 8 pacmeope. Th
Coenunenus cepbl: okcup cepbl (V1), cepHast kucioTa u ee
COJIN.
Jabopamopnuiit onvim Nel3 Kauecmesennvle peaxyuu na
cynvgham-uonsl 8 pacmeope.
Th
CBoiicTBa cepHOI KUCTOTHI Jlabopamophutit onvim Nel4
H3yuenue ceoticme ceproti kucromol, Th
HonrOTOBKal k [TMA
Tema 5. CoiicTBa azora u ¢ocdopa (44)

15. | Asor: pusHuecKre U XUMHUECKHE CBOMCTBA. 1 §23 § 16-18 JlaT4nK 371eKTPONPOBOTHOCTH
AMMIEAK. § 24 PeakTuBBI 1 XMIMUYECKOE
Hemoucmpavuonnstit onvim Nel( Ionyuenue avmuaka u e2o obopynosanme
pacmeopenue 8 8ooe.

Jabopamopnuiit onvim Ne 15 «Ocnoenvie ceoiicmea am-
muaxay Th

Conu aMMOHUSL.

Jabopamopnuwiit onvim Nel6

Bzaumooeticmeue coneti aumonusn co wenouamu Th

16. | A30THas KHUCJIOTA. 1 § 16-18 TepMOpE3UCTOPHBIN JATUHK
Jlabopamopnutit oneim Ne 17. H3yuenue ceoticme azomuotu TEMIEPaTypsbl, JaTunk pH,
KUCTOMbL TB JaTYrK DJICKTPOIIPOBOJIHOCTH,

armapar ajid NpoBEACHUA
Ilpakmuueckas paboma Ne 6. «Onpedenenue Humpam- UOHO8 XHMHUECKHX peami
6 numamenvrom pacmeopen Th (AITXP), MareuTHas MeasKa
PeakTHBEI 1 XMMHUECKOE
o0opy1oBaHue,
HaT'-II/IK HUTPAT-UOHOB

17. | Conu a30THOM KHUCITOTHI — HUTPATHI. 1 Harank

Jlemoncmpayuonnstit onvtm Nol106pazyvl npupoorvix zgz‘;za‘;g;ommocm’

HUmpamos u ¢hocghamos.

Jlabopamopmuwtii onotm Nol8

OsHnaxomnenue ¢ a3omuvimu U hocghopHvimu
yooopenuamu. Pacnosnasanue azomuvix yooopenuil. Th




18. | dochop. Coenunenns pochopa: okcua pocdopa (V), 1 §19 PeakTuBbl 1 XHUMHYECKOE
oprodochopHas kuciora u ee coin. PochopHbie o6opyniosanye
yno0peHus
Jlemoncmpayuonnstit onvtm Nel2 Th Obpasybi
Kkpacro2o gocghopa, oxcuoa pocghopa (V), npupoomnwvix
gocghamos.

Jlabopamopnuwtit oneim Nel9 «l openue cepvl u pocghopa
Ha 6030yxe u 8 kuciopooen Th
ITonroroska xk T UA
Tema 6. CBoiicTBa yriepoaa u kpemuus (4 )

19. | Vrnepon, ¢usuyeckue CBONCTBA. Amiomponus yenepooa: 1 §31-§32
anmas, epagum, kapour, hyrrepervl. XuMU4IeCcKue
CBOICTBa yriepoja.

Hemoncmpayuonunstii onvim Nel3 Mooenu xpucmaniuseckux
pemé'mox aimasa u epatpuma.

20. | Okcuapl yriaeposa. YrapHblii U YIJIEKHCIBIA Ta3bl. 1 §20-21 Harunk
VYronbHas KHUCIIOTa, KAPOOHATHI SIICKTPONPOBOXHOCTH,
Hemoncmpayuonnstii onvim Nel4 Oopasyvr npupoomnvix MArHHTHAs MELIATKA, MPHOOP
Kap60Ham06 U CUIUKaAmoe. JULA TIOTTMCHIA TA308 M

. anmapar Kumma
Jabopamopnuiii onstm No2() KauectBeHHas peakuus Ha PeaKTHEDL 1 XHMUUCCKOE
yraekucnbii ras. Th 0BOpyIoBaHHe
Jabopamopnuwiit onvtm Ne2l KauectBeHHasT peakiys Ha
kap6onat-uon. 1h
Jlabopamopuuwiit onvim Ne 22
«Bzaumooeticmsue uzeecm-
KOB0U 800bl C Y2NeKUCILIM
eazom» TH
21.

Ilpakmuueckas padoma Ne7. «llonyuenue oxcuoa
yenepooa (IV) u uzyuenue ezo ceoiicme. Pacnosnasarnue
kapobonamogy. Th




22.

Kpemnuii u eco coeounenus.

Jlabopamopnuwtii (3anumamensvustii) onvtm Ne 23
«Buipawusarnue éooopocneii 6 cunuxamuom knee» Th
IToaroroBka k '

KoHTpoJsibHOE TecTUPOBaHUE 110 NOOpa3deny
«IpakTUKyM 1O U3yUEHUIO CBOMCTB MPOCTHIX BEILIECTB
HEMETAJJIOB WX COCTUHECHUMN

§ 24-25
[HoBTOpPUTH TIO
Y4IeOHUKY
Marepuail IiiaBbl

PeakTHBBI 1 XUMHYECKOE
obopynoBaHue

Tema 7. O0mye U MHAMBUIY

aJIbHbIE CBOICTBA MeTaJLI0B (6 1)

23.

OO6mue ¢pu3nveckre 1 XMMUYECKHE CBOMCTBA METAIIIIOB:
peaKIy ¢ HeMeTaJlJIaMH, KUCJIIOTaMH, COJISIMHU.
BoccranoBuTenbHbIE CBOMCTBA METAJIOB.
Onexmpoxumuyeckuil psio HANPAANCEHUL MEMAN08.
Jlabopamopmnutii oneim Ne32 Bzaumooeticmeue
Memannos ¢ pacmeopamu coneu. Bzaumooeticmeue
Memannos (MasHus, YuHKa, sxeiesd, meou) ¢ pacmeopamu
Kuciom

Jemoncmpayuonnwtit onetm Nel5 U3zyuenue obpaszyos
memannos. Tb

1

§ 28-29

PeakTHBBI 1 XUMHYECKOE
obopynoBaHme

24,

Illenounnic MeTamibl. CoeIUMHEHUS IICIOYHBIX METAIIJIOB
Jlemoncmpayuonnsiit onvim Nel6 Bzaumooeticmeue
WEOYHBIX MEMAnnios ¢ G000l

CBOMCTBA IIEIOYHO3EMENTBHBIX METAJJIOB H UX
COCIUHEHUH.

Hemoncmpayuonnwtii onvtm Nel7 Bzaumooeiicmsue
WENOUHO3EMETbHBIX MEMAN08 C 60001
Ob6pasybvl adcHeUMUX NPUPOOHBIX COCOUHEHUTI MACHUA, KANbYUS.

§ 30

PeaxTuBbl U XUMHUECKOE
obopynoBaHue
PeakTuBBI 1 XMIMHUYECKOE
o0opyIoBaHue

25.

CBolicTBa COeTUHEHNN KaIbInsl. JKEeCTKOCTh BOJIBI
Jlabopamopuuwtit onetm Ne25 O3naxomnenue co
ceoticmeamu U npespaujeHusmMu KapooHamos u
euopoxapoonamos. TH

Jlabopamopuuwtit onetm Ne26 Ycmpanenue scecmrocmu
80001 8 domawnux ycrogusx Th

§ 31-32

PeakTuBBI U XUMHUYECKOE
o0opynoBaHue

26.

CaoiicTBa amOMUHUS

AM(poTEpHOCTh OKCHJA M THIPOKCHIA ATFOMHUHMSL.
Jlaéopamopnsuit onvim Ne27 [lonyuenue uopokcuoa
AMIOMUHUSL U 83aUMOOelicmeue e20 ¢ KUCIOmamu U

§ 33

PeakTuBBI M XUMHUYECKOE
o0opynoBaHue




wenovuamu.

27. | AM(OTepHOCTh OKCHIA M THIPOKCHIA ATFOMHHUSL 1 §34 PeakTuBbl 1 XHMHUYECKOE

Jlabopamopuytii onvim Ne35 [lonyuenue 2uopoxcuoa obopynosaniie
o Z[aT‘II/IK JaBJICHH,

AMIOMUHUSL U 83aUMOOelicmEUue e20 ¢ KUCIomamu U

PCAKTUBBI 1 XUMUYCCKOC
wenovamu. 00opy10BaHue,
Keneso. KOJUTEKIAN
Jemoncmpayuonnsuii onvim Nel 706pa3zywvt pyo dicenesa. PeakTuBbl 1 XuMideckoe
Corcueanue dceneza 6 KUciopooe u Xxjiope. obopynosanue
Jabopamopuwtit onvtm Ne 36 « Oxucnenue siceneza 6o
enasicnom 6o30yxe» 1B
CBolicTBa COEAMHEHUN >KEJIe3a: OKCUOB, THIPOKCUIIOB U
coseii sxeneza(ll u 1),
Jlabopamopnuwtit onetm Ne29 [lonyuenue 2udpokcuoos
aceneza(ll) u (1) u 6z3aumooeiicmsue ux ¢ kucromamu u
wenowamu. TH

28. | IIpakmuueckasn paboma Ne9. Pewenue 1 PeakTuBbl 1 XHMHYECKOE

IKCnepumMenmanvivix 3aoau no meme «Obéwue u HISIBTOPHT" TeMy | obopynosanue
v «MEeTaJllIbD».
uHOUgUOyanbHble ceolicmea memannoe». Th TToBTOpHTH 110
[Toaroroska k 'MA yueOHUKY
KOHTpOJIbHOC TECTUPOBAHHUE 710 nodpa3de/1y MaTepuall TJiaBbl
«IIpakTHKYM 110 H3y4E€HHIO CBOMCTB MPOCTHIX BeleCTB
MeTAJUIOB HX cOeTMHEeHMii»
Pa3jnen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBHON U MIPOEKTHOM /1eATeJIbHOCTH (6 4)

29. | Ilpakmuueckas paboma Nel0. TE Obpawerue co 1 PeakTHBbI U XUMUYECKOE
cmeKioM (ceubanue cmekIaHHOU MpPYOKU, U320MOGIEHUE: oGopynoBanue
nUNemKU,; Kanuuiapos, npoCmeuuux y3108; NPOCMetuux
npubopos), Th

30. | XMMHUYECKUN aHAJIN3: KAUECTBEHHbBIN U KOJIMYECTBEHHBIN 1 PeakTHBBI M XUMHYECKOE

00opy10BaHue

31. | TeopeTnueckre OCHOBBI OMBITHO-IKCIEPUMEHTAILHOU H 1 PeaKkTHBBI M XUMHUECKOE
IPOEKTHON AESITEIbHOCTH. o6opy/10BaHHe

32. | BeimonHenue y4eOHBIX MPOEKTOB, OIIBITHO- 1 PeakTHBBI 1 XUMHYECKOE
IKCIIEPUMEHTAITLHBIX PadoT. 060pynoBaHme
[IpakTuyeckuie pabOTHI IO TEMaM MPOSKTOB yuamuxcs, 75

33. | [loaroroBka y4eOHBIX MPOCKTOB K 3aIUTE 1

34. | IIpomexxyTouHas aTTecTaiusl. 1

3amura NpoeKTOB




IlepeyeHb JOCTYNHBIX HCTOYHMKOB HH(OPMALIUA
B pasnene npencraBieH CIMCOK KHUT U CCbUIOK Ha CalThl, B KOTOPBIX OoJjiee MoapoOHO

OCBEILIEHBI PA3JINYHBIE ACIIEKTHl PACCMATPUBAEMBIX BOIIPOCOB. MIX MOYKHO PEKOMEH0BATh KaK

YUUTENIO0, TaK U 00y4aeMbIM, MPOSBUBILKUM UHTEPEC K U3y4aeMON TEME.
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