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PabGouast nporpamMma (pakyJbTATHBA 110 XUMHH COCTABJICHA HA OCHOBE :

1) denepanpHoOro 3akona Ne273-d3 «O6 obpa3oanuu B Poccuiickort demeparum»
2) denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
oOmrero o0pa3oBaHusi, YTBEPKIAECHHOrO MpUKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® or17.12.2010r. np.Nel897 c uzamenenusamu ot 31.12.2015r. Nel577

3) [Iporpammebl Kypca XumuH it 8-9 Ki1accoB 00IIe00pa30BaTEIbHBIX YUPEKICHUN

4) OcHOBHOW 00pa30BaTeNFHONW TPOrpaMMBI OCHOBHOTO oOmiero ooOpasoBanus MAOY
«baOkuHCKast cpeaHsisl IKOIa»

C yuerom:

1) ®enepanbHoro nepeuns yueOuukoB [Ipuka3z MunucrepctBa npocseieHus PO. Ne 858 or

21.09.2022.

2) Pacnopsokenuss Munnpocseniennss PO ot 12.01.2021 NeP-6 « O6 yTBep:KIeHHH
METOAMYECKNX  PpeKOMeHJaluii Mo  CcO3AaHMI0 W  (PYHKIUMOHMPOBAHUIO B
001eo0pa3oBaTe/JIbHbIX OPraHU3ALMAX, PACHOJI0KEHHBIX B CEJIbCKOW MECTHOCTH M
MAaJbIX TOPOAAaX, LEHTPOB O0Pa30BAHMA €CTECTBEHHO-HAYYHOH M TEeXHOJIOTHYeCKOM
HAMPAaBJECHHOCTEN»

3) MeToanueckux peKOMEHIalMii MUHUCTEpCTBA MpocBemieHuss Poccuiickoii Demeparuu
I10

«Peanm3auuu o0pa3oBaTe/ibHBIX NMPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJOTrHYeCKOM
HANPABJEHHOCTEH M0 XMMHUH C HCNOJIb30BaHUeM 000pyaoBaHus HeHTpa «Touka pocray
(yTBepxaeHbI pacropsikeHneM MuHuctepcTBa npocseiieHus Poccuiickoit @eaepannu ot 12

staBapst 2021 .Ne P-6).

4) Vcnonb30BaHUs HALISAHO-AUIAKTHYCCKUX TIOCOOMH M 000pymoBaHus 1ieHTpa «Touka
pocTtay

5) YueOnuku: Xumus.8- 9 kmacc: yueb. mist odomeo0pa3osar. opranusaiuii/ O.C.
INa6puensn, U.I.Octpoymos, C.A. CnagkoB — 3-e uza.— M.: [Ipocsemenne,202 1

[Iporpamma (akynbTaTuBa «IKCHEPUMEHTANIbHASI XUMUS» pa3padoTaHa sl ydalluxcs
8- 9 kmaccoB m paccuntaHa Ha 34 yaca, M3 KOTOPBIX — 2 dYaca PE3epBHOTO BPEMCHH
(mpoBeaeHue
3aHATHI B TEUCHHH BCETO YUECOHOTO T0/1a).
Ha 0a3e nenTpa «Touka pocta» oldecrneuynBaeTcs peajn3anus NPOrpamMM eCTeCTBEHHO-
HAYYHO! M TEXHOJOTHYeCKOil HANpPaBJIEHHOCTEil, pa3pabdoTAHHBIX B COOTBETCTBUM C

Tpeﬁosanman 3JaK0oHOAATEC/JIbCTBA B C(bepe OﬁpaSOBaHHH H C y‘léTOM peKOMeHIlaHI/Iﬁ



Dere-pajibHOrO ONEepPaTopa y4eOHoOro npeamera « XuMush».
[Ipodunbublii  KOMIIIEKT oOoOpynoBaHusi HeHTpa «Touka pocra» oOecrneuynBaer

3 (PeKTUBHOE TOCTHKEHHE 00PAa30BATENBHBIX PE3YyJbTaTOB O0YYAOIIMMUCS 1O MporpaMmmaM
€CTECTBEHHO- HAyYHON HANpPaBJIEHHOCTH, BO3MOKHOCTh YIIIYOJIEHHOT'O U3YYEHUS OTIEIbHBIX
NpeIMETOB, B TOM uHcie [ (HOpMUPOBaHHUS H300PETATEIBCKOIO, KPEATHUBHOTO,
KPUTUYECKOTO MBILUICHUS, Pa3BUTUS (DYHKIIMOHAJIBHON TI'PAMOTHOCTH y OOydYarouIuxcs, B
TOM YHCJI€ €CTECTBEHHO-HAYYHONU MaTEMaTUUYECKOM.

CoBpeMeHHbIEe 3KCIIEPUMEHTANIbHBIE UCCIIEA0BAHMS IO XUMUU YK€ TPYAHO MPEACTaBUTh
0e3 KCIOJIb30BaHUSl HE TOJILKO aHAJIOTOBBIX, HO M HU(POBBIX U3MEPUTENBHBIX NpUOOpPOB. B
®enepanbHoMm [NocynapctBenHom OOpaszoBatenbHoM Cranmapre (PI'OC) mpomucaHo, dTO
OJIHUM W3 YHUBEPCAIbHBIX y4EOHBIX JCUCTBUM, MPUOOPETAEMBIX YUAITUMUCS, JOHKHO CTaTh
YMEHHE «IPOBEJECHUSI OIBITOB, MPOCTHIX 3KCHEPUMEHTAJIBHBIX HCCIEIOBAHUN, MPAMBIX WU
KOCBEHHBIX H3MEPEHHUH C HCIOJIb30BAHUEM AaHAJIOTOBBIX M LHU(PPOBBIX H3MEPHUTEIbHBIX
npubopoBy. llupokuii ciekTp AaTYMKOB MO3BOJSET YUYAIIUMCS 3HAKOMHUTBCS € MapaMeTpaMu
XUMUYECKOTO IKCIEPUMEHTA HE TOJIBKO Ha KAYECTBEHHOM, HO ¥ Ha KOJIMYECTBEHHOM YPOBHE.
[Hudposass nabopatopusi MO3BOJSET BECTU MJIUTEIBHBIA IKCIIEPUMEHT J1akKe€ B OTCYTCTBHUE
AKCHEPUMEHTATOPA, @ YACTOTA UX U3MEPEHUIN HEMOABIACTHA YEIOBEYECKOMY BOCIIPUSTHIO.

B nmpomecce ¢opMupoBaHUsS SKCHIEPUMEHTAIBHBIX YMEHHUM Y4YeHUK o0OydaeTcs
NPEJICTAaBIATh HH(POPMAIHIO 00 UCCIIEIOBAHUU B YETHIPEX BUIAX:

* B BepOAJIbHOM: OIUCHIBATH OKCIIEPUMEHT, CO37aBaTh CJOBECHYID  MOJIEb

AKCIIEPUMEHTA, (UKCUPOBATH BHUMAHUE Ha U3MEPSAEMbIX BEIMUNHAX, TEPMUHOJIOTUH;

* B TAOJMYHOM: 3aIOJHATH TaOIHIIBI JAHHBIX, JIEKAIINX B OCHOBE MIOCTPOCHUS IpapuKoOB

(Ipu 3TOM y y4Jaluxcsi BO3HUKAET IEPBUYHOE MTPEACTABICHNUE O MacIITa0ax BEITMYMH);

* B rpadm4ecKoOM: CTPOHUTh Irpad)MKH MO TAOIWYHBIM JaHHBIM, YTO JAET BO3MOXKHOCTH

repexo/ia K BEIABMIKCHHUIO TUITOTE3 O XapaKTepe 3aBUCHMOCTH MEK/y BEIMYMHAMU (TIPH

ATOM YYHUTENIb IIOKA3bIBaCT MPEUMYIIESCTBO B BHU3YyalM3allUd 3aBUCUMOCTCH MEXIY

BEJIMYMHAMHM, HATJISITHOCTh 1 MHOTOMEPHOCTB);

* B BUJIC MAaTEMaTHYECKUX ypaBHEHUN: JaBaTh MAaTEMAaTHYECKOE OIMCAHKUE B3aUMOCBSI3H

BEJIWYMH, MaTEMaTHYSCKOEe 0000IeHME.

ITepexo OT KaXa0ro dTarna MpeacTaBICHUsS HHPOPMAIIUK 3aHUMAET JTOBOJBHO OOJBIIION
MPOMEKYyTOK BpeMeHn. B8-9 kmaccax »ToT mporiecc HEOOXOAWM, HO B CTapIIMX Kiaccax

MOXHO ObUIO OBbI 3TO BpeMsl MOTPATUTh Ha pelieHHe Oojiee BaXKHBIX 3a7ady. B »Tom miaHe



nu(ppoBbIe J1a0OPATOPUH CYIIECTBEHHO SKOHOMST BpeMs. DTO BpPEMs MOXHO HOTPaTUTh
cormacHo ®I'OC Ha ¢dopMUpOBaHHE HCCIEIOBATEILCKUX YMEHHMH YydYalluXcs, KOTOpbIe
BBIPAYKAIOTCS B CIEYIOUIUX IEUCTBUIX:

* orpejeseHrue MpoOIeMBbl;

* IOCTAHOBKA MCCJIE0BATEIbCKON 3a/1a4u;

* IUJTAHUPOBAHUE PELICHUS 3a/1a4H;

* IOCTPOEHUE MOJIETIEH;

* BBIJIBUYKEHUE TUIIOTES;

* SKCIIEpUMEHTaJIbHAs [IPOBEPKA TUIOTES;

* aHAJIM3 JJAHHBIX HKCIIEPUMEHTOB WM HaOIIOCHUM;

* popMynMpoBaHUE BHIBOJIOB.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INTPOI'PAMMBbI
(dakyabTaTHBa «YIMBUTEJIbHAS XUMHUS» s 8-9 KJIacCOB ¢ HCNOJIb30BAHHEM
ooopynoBanus nenrpa «Touka pocTa»
Juunocmuole pesynbmamel
—  ompejesieHHe MOTHUBAI[UU U3yUEHHUS yueOHOr0 MaTepHraa;
—  OICHHBAHHE YCBAaHBAEMOr0 Y4eOHOTO MaTepuaa, HCXOIs U3
COIHAIBHBIX MIIMYHOCTHBIX [IEHHOCTE;
—  MOBBIIICHUE CBOETO 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K
M3YYCHUIOOCHOBHBIX HCTOPHYCCKUX COOBITHM, CBI3aHHBIX C PA3BUTHEM XUMUU U
00111eCTBa;

- 3HAHHUC IIPAaBUJI IIOBCACHUA B LIpG?)BBILIEH\/'IHI)IX CUTyallusiaX;

—  OIICHMBAHUE COLUATHLHOW 3HAYMMOCTHU PO ECCUH, CBA3AHHBIX C XUMHUEH;

—  BJIQJICHHE MpaBUJIaMU 0€30TaCHOTO OOPAIIEHUS C XUMUYECKUMU

BEIIECTBAMHU NOOOPYIOBAHHEM, TIPOSBICHUE YKOJIOTHIECKONU KYITbTYPHI.
Memanpeomemmnoie pe3yibmamul

Pecyniamusnvie YV ;

— IeJenoJiaranue, BKIII0Yasi MOCTAaHOBKY HOBBIX lieNiel, MpeoOpa3oBaHUe MPAKTUYECKOU
3a7]a4M B MO3HABATEIIbHYIO, CAMOCTOSATEIIbHBIN aHAJIN3 YCIOBUN JTOCTHXKEHUS LEIU Ha
OCHOBE Yy4Y€Ta BBIJICICHHBIX YYHUTEIEM OPUEHTHUPOB JECHCTBUS B HOBOM Y4YEOHOM

MaTCpUaAJIC, INIAHUPOBAHUC ITYTU HJOCTUKCHUSA I.IGJICFI;



— yCTaHaBJICHUE IEJICBBIX TPUOPUTETOB, BBIJICIICHUE aTbTEPHATUBHBIX CIIOCOOOB
JOCTH>KEHUS 11e7Id U BBIOOP Hambosee 3(pheKTUBHOTO crocoda;

— YMEHHE CaMOCTOATEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIATh UM;

— yYMEHHE IPUHUMATh PEIICHUs B MPOOJIEMHON CUTYaIUH;

— TMIOCTaHOBKAa y4eOHBIX 3a/1a4, COCTABJICHHE TJIaHA M MTOCIIEI0BATEIHLHOCTH ICHCTBUH;

— opraHm3aius pabodyero MecTa IMpH BHIMOJTHEHUH XUMHYECKOT0 SKCTICPUMEHTA;

— TMPOTHO3WPOBAHHE PE3yIbTATOB 00YUCHHS, OIICHUBAaHNE YCBOSHHOTO MaTeprana,
OIICHKaKa4eCTBa M YPOBHS MOJYyYCHHBIX 3HAaHUH, KOPPEKIIHS TUTaHa U crtoco0a
JEHCTBUS TIPU HEOOXOTUMOCTH.

lloznasamenvnvie YVJ/I:

— TIOMCK U BbIJIeJICHUE UH(OPMAIIHH;

— aHaIu3 yCcIOBUH U TpeOOBaHUI 3a1auu, BBIOOP, COMOCTABICHUE M 00OOCHOBAHHE
criocobapenieHus 3a/1a4w;

— BBIOOp HambOoJee 3(PPHEeKTUBHBIX CTIOCOO0B pEIIeHUS 3a/1aul B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBHUH;

— BBIIBIDKEHHUE U 000CHOBaHWE TUIIOTE3BI, BEIOOP crtocoda e€ mpoBEpKH;

—  CaMOCTOSITeTILHOE CO3JaHKE aJTOPUTMA JCSITEIbHOCTH IIPH PEIICHUH TPOOIIeM
TBOPYECKOTO U MTOMCKOBOT'O XapaKTepa,

— YMEHHS XapaKTEepPH30BaTh BEIIECTBA M0 COCTABY, CTPOCHHUIO U CBOWCTBAM;

— ONHUCHIBAHUE CBOMCTB: TBEPBIX, KUJIKUX, Ta3000Pa3HBIX BEIIECTB, BBIJCICHUE UX

CYIICCTBCHHBIX IIPHU3HAKOB,

— U300pakeHHEe COCTaBa MPOCTEHIIMX BEIIECTB C TOMOIIBI0O XUMUYECKUX (HOPMYIT U
CYIIIHOCTH XMMHUYECKUX PEAKIIUN C TOMOIIBI0 XUMUUYECKNX YPABHEHHM;

— TMpoBeJeHHE HAOJIOCHUMN, OMCAHNE MPU3HAKOB U YCIOBUM TEUEHUSI XUMUUECKUX
pEeaKLnii, BEITOJTHEHUE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAJIN3a
HaOJFOICHHI 3a9KCTIEPUMEHTOM, PeIlIeHre 3a/1a4, TIOTydYeHne XUMHIEeCKOW nHpopMaIuu

M3 PAa3IMYHbIX KCTOYHHUKOB;

— YMCHHC OPraHM30BbIBATH UCCIICAOBAHHUC C LCJIIbIO IIPOBCPKHU IT'MIIOTC3;
— YMCHHC ACJIaTb YMO3AaKIIOUYCHUA (I/IHI[YKTI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBOJBI,

— YMCHHC 0O0BEKTUBHO OLICHUBATDh I/IH(i)OpMaHI/IIO O BEIICCTBAX U XUMHUYCCKHUX

IponecCCax,KPUTHICCKU OTHOCUTHLCA K HC@BI[OH&Y‘IHOI’I I/IH(I)OpMaI_[I/II/I.



Kommyuukamuenoie YVJ[:

— TIOJHOE U TOYHOE BBIPAKCHHE CBOUX MBICIICH B COOTBETCTBHUU C 3aJa4aMH H
YCIIOBUSIMUKOMMYHUKAIIHH;

— aJICKBATHOE HMCIIOJIb30BAHUE PEUCBBIX CPEICTB JJISl yUACTHS B TUCKYCCHUH U
apryMEeHTAIIMMCBOCH TIO3UIINN, YMEHHE TIPEICTABIISATH KOHKPETHOE COJICPIKAHKE C
COOOIIIEHUEM €0 B MUCbMEHHOU U YCTHOM (popMe, orpejiesieHne crocoooB
B3aMMO/ICHCTBUS,

COTPYIHHUYECTBO B IOUCKE U cOOpe MHPOpMaLIUK;

— OompelesieHne Croco00B B3aUMOIEHCTBYSI, COTPYHUYECTBO B MOMCKE U cOOpe
uH(OpMaINK, y4acTHe B IHAJIOTe, TUTAHUPOBaHUE OOIIHNX CIIOCOOOB paboTHI,
NIPOSIBJICHUEYBAKUTEILHOTO OTHOIICHHS K IPYTUM YYaIIUMCSI; ONTMCAHUE COJICPKAHUS
BBITIOJTHAEMBIXICHCTBHUH C ICJIbI0 OPUSHTHPOBKH B MTPEJAMETHO- TTPAKTUICCKOMN
JESATEIBPHOCTH; YMEHUS YUUTHIBATh Pa3HbIC MHEHUS U CTPEMHTHCS K KOOPIUHAIIUA
Pa3TUYHbBIX MTO3UINI B
COTPYIHUYECTBE;

— (opMynHrpoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO, ApTyMEHTHUPOBATh U
KOOPJUHUPOBATHEE C MO3UIUSAMU MAPTHEPOB B COTPYAHUYECTBE MPHU BIPAOOTKE
00111eT0 pelICHHS B
COBMECTHOM AeSTCILHOCTH;

— OCYIECTBIATHh B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE
HEO0OXO0IUMYIOB3aUMOITOMOIIIb;

— IUTAaHUPOBATH OOIIHE CITOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO,
OIICHKYICUCTBUY apTHEPA, YMETh yOCKIATh;

— HCTOJbh30BaTh aJICKBATHBIC S3BIKOBBIC CPEJICTBA JJIsl OTOOPAKEHUSI CBOUX YYBCTB,
MBICJICH,MOTHBOB M IMOTPEOHOCTEH; 0TOOpakaTh B peun (omucaHue, 00ObsICHCHHE)
coJiepKaHue
COBEpIIAEMbIX JICUCTBUI, KaK B JOpME TPOMKOI COIMATU3UPOBAHHON peun, Tak
1 BGopMe BHYTPEHHEN peun;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, UCIIOIB3Ys CPECTBA YCTHOU U
MUCAMEHHOW KOMMYHHUKAalMM Tpu  paboTe C TEeKCTaMH Y4YeOHHWKAa U
JOTIOTHUTENIBHON ~ JIUTepaTypoil, CHPaBOYHBIMH  TaOMWUIIAMH,  TPOSBIATH

TOTOBHOCTh K YBAXXEHUIO MHOM TOUKHU 3PEHUSI MPU OOCYXKIECHUHU pPE3yIbTaTOB



BBITIOJITHEHHOM PabOTHI.

Ilpeomemmnuvie pezyromamol
Obyyarowutics HAYYUMCsL:
— TPUMEHATH OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOZICHUE, U3MEPEHUE, DKCTICPUMEHT;
— OMNHUCHIBATH CBOMCTBAa TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICIAS UXCY

— PAacKpbIBaTh CMBICJ 3aKOHA COXPAHEHHUSI MACChl BEUIECTB, aTOMHO-MOJIEKYJISIPHOM
TEOPHH;

— pa3auyaTh XUMUYECKUE U (PU3UYECKUE SIBICHUS,

— Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIHIA;

— coburonaTh mpaBuia 6e30nacHoi paboThl IPU MPOBEJICHUU OIBITOB;

— TI0JIB30BaThCs JIAOOPATOPHBIM 00OPYAOBAaHUEM M ITOCYIOMH;

— ToJly4aTh, COOMpaTh Ta3000pa3HbIC BEIIECTBA M PACIO3HABATh HX; XapaKTepU30BaTh
bu3nveckue W XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COCIMHECHUM, TMPOBOJAUTH  OMBITHI, MOATBEPKAAIOIIME XUMHUYECKHE CBOMCTBA
M3YYEHHBIX KJIIACCOBHEOPTaHNYECKUX BEILIECTB;

— PpAaCKpbIBaTh CMBICI IOHSATHS «PACTBOP», BBIYUCIISITH MAaCCOBYIO JIOJIO0 PACTBOPEHHOIO
BEIIECTBA B PAaCTBOpPE, TOTOBUTH pPACTBOPHI C OMNPEICIEHHOW MACCOBOM JOJEH
pPACTBOPEHHOIO BEIIECTBA;

— XapaKTepu30BaTh 3aBHUCUMOCTh  (PU3MYECKHX CBOMCTB  BEIIECTB OT  THUIIA
KPUCTAJUIMYECKON PEMIETKHU, ONMPENCIATh BUJ XUMUYECKOM CBSI3M B HEOPTraHMYECKUX
COEMHECHUSX;

— pacKpbIBaTb OCHOBHBIE TMOJIOKEHHUS TEOPUU DIICKTPOJIUTUYECKOM JUCCOLMALNH,
COCTABJIATh YPABHECHUS DJICKTPOJUTUUECKON JUCCOLUAIMHA KHUCIIOT, IIET0YEN, COJIEH U
peaKIuii HOHHOTO 0OMEHa;

— PacKpbIBaTh CYIIHOCTb OKHCIMUTEIBHO-BOCCTAHOBUTEIBHBIX PpEAKIUN, OINPEIEIATh
OKHUCIIUTEIb W BOCCTAHOBHUTEJb,  COCTAaBIATh  YPABHEHUA  OKHUCIHATEJIBHO-

BOCCTAaHOBHTCIIBHBIX peaKuHﬁ;

— Ha3bIBaTh ()AKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUUECKON Peakilnu;
— XapakTepU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOCHUEM M CBOMCTBAMH
HEMETAJJIOBU METAJIJIOB;

— IMPOBOAUTL OIBITHI IO IMOJYUYCHHIO W U3YUCHUIO XMMHNYCCKHX CBOMCTB Pa3In4YHbIX



BCIICCTB;

IPaMOTHO 00paIaThCsl C BEIIECTBAMH B OBCETHEBHOM JKU3HHU.

Oodyuarowuiica noayuum 603MO0NHCHOCHLb HAYUUMbCA:
BBIJIBUTATh U MIPOBEPATH IKCIEPUMEHTAIILHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX

BEII[ECTBHA OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYINATh B XUMUYCCKUE
peakinuu, 0 XapakTepe W MPOAYKTAX PA3THIHBIX XUMHUYCCKUX PEAKIIHIA,
XapaKTepH30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO U CBOMCTBAM,
YCTaHABJIMBATHIIPUYHMHHO-CJICICTBCHHBIC CBSI3U MEXK/Ty TaHHBIMU

XapaKTepUCTUKAMU BEIICCTRA;

COCTaBIIATh MOJICKYJISIPHBIC U ITOJTHBIC HOHHBIC YPABHEHUS 110 COKPAIIEHHBIM

MOHHBIM YPaBHCHUSM;

IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISTH OKHCIUTEIBHBIC HITH
BOCCTAHOBHUTEIbHBIC CBOMCTBA C YUETOM CTENIEHEH OKUCIICHHS AJIEMEHTOB, BXOISIINX
BEr0 COCTaB;

BBIJIBUTATh U TIPOBEPSTH SIKCIIEPUMEHTAILHO THITIOTE3hI O Pe3yJIbTaTax
BO3/ICHCTBUAPA3TNIHBIX (DAKTOPOB Ha N3MEHEHHE CKOPOCTH XUMHUYECKOH

peaKIum,

MCTIOJIh30BaTh MPUOOPETEHHBIC 3HAHUS JJIST SKOJIOTHYECKU TPAMOTHOTO

TIOBEJICHUS BOKPYKAIOIIEeH cpelie;

MCITIOJIb30BaTh MPUOOPETEHHBIE KITFOUEBhIE KOMIIETEHIIUH MIPU BHITIOJTHEHUHU MTPOEKTOB
U PEIICHUH Y9eOHO-MCCIIeIOBATENBCKUX 3a/1a4 110 U3yUYE€HUIO CBOWCTB, CITIOCOO0B
MOJIYYCHHSIM PACTIO3HABAHUS BEIIECTB;

00BEKTUBHO OIICHUBATH WH(OPMAITUIO O BEIIECTBAX M XUMHYECKHUX MPOIIeccax;
OCO3HaBaTh 3HAYEHUE TCOPETUICCKUX 3HAHUH TI0 XUMHH JIJIS1 TIPAKTHIECKOM
JeSTETPHOCTUYEIIOBEKA,;

CO3/7aBaTh MOJICTTN M CXEMBI JIJISl peIIeHUs YYeOHBIX U TO3HABATEIBHBIX 33/1a4;
MOHUMATHEHEOOXOAMMOCTh COOJTIOICHUS TPEIMTUCAHNN, TIPEITIATaeMbIX B MHCTPYKITUSIX
1o

HCIIOJIb30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U JIP.
Coaep:xanne nporpamMmbl
«YnuBuTesbHast XaMus»8- 9 kimace (34 gaca, 1 yac HeeJI0)



BBenenne B Kypc «YauBuTeabHast xuMus-8-9» (1 u)

Beoaubiii nHCTpyKTaX 110 Th. Xumus — Hayka 5KCIepUMEHTaIbHAS.

Hemoncmpayuonnwiii sxcnepumenm Ne 1. O3HakomiieHue ¢ 1a00paTOPHBIM 000PYIOBAHUEM;
npuéMbI 0€30MacHO pabOThI C HUM.

BXOI[HOG TCCTUPOBAHUC 110 TCOPCTUYCCKUM H IMPAKTHYCCKHUM 3HAHUAM 34 8 xacc

Paznen 1. MHorooopasue XuMH4YeCKHX PeaKIuili B IKCIIEPUMEHTAJbHOI Xxumuu (7 4)
Tema 1. Xumuueckue peakuuu (3 1)
IIpakTuueckas padora Ne 1 «[IpaBwia TexHuku 0€30MaCHOCTH TIPU padboTe C
naboparopHeiMOoOOpyaoBaHueM. [IpaBuia moib30BaHKs HArpeBaTEIbHBIMU YCTPONCTBAMMY
OBP B skciepyMeEHTaIbHON XUMUU
Jlabopamopnutit onvim Nel «I3yuenre peakiiuy B3auMOICHCTBUS CyJIb(puTa HATPHUS C
MEPOKCUAOM BOJOPOIA»
TemoBoit 3g ekt xumuyeckux peakiuid. [lonsaTre 06 3K30- U SHAOTEPMUYECKUX PEAKITUIX.
Jlemoncmpayuonnstit oneim Ne 2 [Ipumepsl 9K30- U SHIOTEPMUUYECKUX PEAKIIHI.
Jlemoncmpayuonnstit onetm Ne 3 «TemnoBoit 53 deKT pacTBOpEHUS BEIIECTB B BOJIE»
CKOpPOCTBXUMHUYECKUX PEAKIIUN
Jlemoncmpayuonnstii onvim Ne 4 BzauMo1eiiCTBUE IIUHKA C COJITHOM U YKCYCHOM
KUCJIOTaMu. B3anmoaencTBue rpaHyJIMpOBAHHOIO IIMHKA WM IIMHKOBOW MBUIM C COJSTHOM
kucioro. Bzaumopeiicteue oxcuaa meau(Il) ¢ cepHoit KUCIOTOM pa3HON KOHIEHTPAIUU
MPUPA3HBIX TEMIIEPATYpaX.
IIpakTuueckas padora Ne2. M3yueHue BIUSHUSA YCIOBUN MPOBEICHUSI XUMUYECKOU
peakiuurHa €€ CKOpOCTb.
Jlabopamopnutit oneim Ne2 «CpaBHUTEIbHAS XapaKTePUCTHKA

BOCCTAHOBHUTEIBHONCIIOCOOHOCTH METALJIOB
Iloaroroska k ' A

Tema 2. DiekTpoauTudeckas aucconuamnus (4 1)
DNEKTpOIUTHYECKAs JUCCOIMALINS — ITTABHOE YCIOBUE MPOTEKAHUS PeaklMii B pacTBOpax.
Jemoncmpayuonnviii oneim Ne5 lcnibiTaHue pacTBOPOB BELIECTB HaA

QJICKTPUICCKYOIIPOBOAUMOCTD.

Jlemoncmpayuonnotii onvim  Ne6 «IIEKTPOJIUTHI u



HEDJIEKTPOJIUTBD) DJIEKTPOJIUTHYECKAs JAUCCOLMALNS  KHUCIOT,

LIEJI0YEH U COJIEH.

Jaoopamopnoiii oneim Ne 3. «CunpHble U cialble  3IEKTpOdAUTHY OmnpeaeneHue
KHCJIIOTHOCTHA- OCHOBHOCTH CpPEAbl MOJYYEHHBIX PACTBOPOB C IOMOLIBIO HHIWKATOpa M
JATYUKA dJIEKTPOIPOBOJTHOCTH

Jlabopamopnwiii oneitm Ne 4 «3aBUCUMOCTb 3IIEKTPOINPOBOJHOCTH PACTBOPOB CHIIBHBIX
ANEKTPOJIUTOB OT KOHUEHTPALUH HOHOBY

Peakiuu nonHoro ooOMeHa.

Jlabopamopnutit onetm Ne 5 «B3auMojielicTBrE TUIPOKCU 1A 0apus ¢ CEPHON KUCIOTON
Jlabopamopnutii onvim Ne 6 Peakuinu oOMeHa MeX1y pacTBOPAMH 3JIEKTPOJIUTOB.
Ilpakmuueckan padoma Ne3. «OnpeneneHnue KOHIEHTPALUU COJIH 10 3JIEKTPOIPOBOJHOCTH
pacTBopa»

IToaroroska x ' A

Ilpakmuueckan  paboma  Ned4.  PemieHWe  SKCIEPUMEHTAIBHBIX — 3ajJad IO
TEME

«IneKkTponuTHIecKas nucconnarnus». Th

TecToBBIH KOHTPOJAL MO pasgeay «VHoroodpasue XHUMHYECKHX Ppeakuuid BIK

Paznea 2. IIpakTHKYM 10 H3Y4Y€HHUIO CBOIICTB MPOCTHIX BEIECTB: HEMETAJJIOB U
MeTaJJI0B,UX coequHeHni ( 204)

Tema 3. CBoiicTBa rajioreHon (2 4)

["anorensl: pu3nUeckue U XuMuueckue cBoictBa. CoeTMHEHHSI TaJOTeHOB. XJIOPOBOIOPO/

Jlabopamopnutit oneim Ne7 PactiozHaBaHUE COJISTHOM KHMCIIOTBI, XJIOPUJIOB, OPOMU/IOB,
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Jlabopamopnutit oneim Ne8. OTGenuBaronIe CBOKWCTBA XJI0pa .

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

Ilpakmuueckasn paboma Ne 5. «Onpeodenenue cooeprcanusn Xa0pud-uoHoe 6 NUMbeEeoll

sooenllonroroBka k 'MA

Tema 4. CBoiicTBa KucJ0poaa u cepsl (4 1)

Kucnopona: nomyyeHne u XuMmuyecKue CBOMCTBA.

Jemoncmpayuonnstii onotm Ne 7. «llonyyeHue u cobupaHue KUCIOpoja B Jabopatopuu

H3aIllOJIHCHHUC UM I'a30METpa»



Jlabopamopnuiit oneim Nel(). «I'opeHue cepsl Ha BO3AYXE U B KUCIOPOAE»
Cepa. XUMHUYECKHE CBOMCTBA CEPHI.

Jemoncmpayuonnstit onvim Ne7. AnnotponHsle Moaudukauuu cepbl. O3HAKOMIIEHHE
CoenuHeHus cepbl: CEpOBOAOPOI, cepoBoOpoAHas KuciaoTa. Cynabhubl.
Jlemoncmpayuonnstii onvtm Ne8 OOpa3isl NPUPOAHBIX CYIb(UIOB U CYIb(aTOB.
Jlabopamopnotii onvim Nell KadecTBeHHbIE peakIMKM Ha CyJb()HUA-UOHBI B PACTBOPE.
Coenunenus cepbl: okcun cepbl (IV), cepHuCTas KUCIOTA U €€ COJH.

Jlabopamopnutii onvim Nel2 KauecTBeHHbIE peaklUUd Ha CyIb(UT- HOHBI B PacTBOPE.
Coenunenus cepol: okcu cepsl (VI), cepHas Kuciaora v ee CoJu.

Jlabopamopnutii onvim Nel3 KauecTBeHHbIE peakludyd Ha Cyiab(aT-uOHBI B PaCTBOPE.
CgolicTBa CepHOM KUCIOTHI.

Jlabopamopnutit onvim Nel4 V3yyeHre CBOMCTB CEPHOM KMCIIOTHI

IToaroroska x ' MA

Tema 5. CBoiicTBa azora u ¢pocopa (5 u)

A30T: puzMUecKre 1 XUMUYECKHUE CBOMCTBA. AMMHUAK.
Jemoncmpayuonnstii oneim Ne9 Th IlonnyueHrne amMMHuaka M €ro paCTBOPEHUE B BOJIE.
Jlabopamopnutit onvim Ne 15 «OCHOBHBIE CBOWCTBA

ammuaka»Cojii aMMOHHSL.

Jlabopamopnutit onvtm Nel6 BzanmopelicTBUe COJeld aMMOHUSI CO IEJI0YaMHU

A30THas KHCIIOTA.

Jlabopamopnutit onetm Ne 17. VI3ydeHue CBOMCTB a30THOM KHCIIOTHI

Ilpakmuueckan padoma Ne 6. «OnpeneneHue HUTPAT-HOHOB B MUTATEIILHOM
pactBope»Conu a30THOU KUCIOTHI — HUTPATHI.

Jemoncmpayuonnstit onetm Nel() OOGpa3iipl TPUPOAHBIX HUTPATOB U (hochaTos.
Jlabopamopnutii onetm Nel8 O3HakOMIIEHHE C a30THBIMU U (HOCHOPHBIMU YAOOPCHUSMHU.
Pacnio3naBanue a30THBIX yIO0OpPEHUM.

dochop. Coenunenus pocdopa: okcua dochopa (V), opropochopHas kuciora u ee
conu.DocdopHbie ynodpeHus
Jemoncmpayuonnsiii onotm Nell OGpasubl  kpacHoro ¢ocdopa, okcuna gpocdopa
(V),npupoausix Gocharos.

Jlabopamopnwtit oneim Nel8 «I'openue cepbl U hocdopa Ha BO3AyXe U B KUCTOPOAE»

Iloaroroska xk 1A

co0



Tema 6. CBoiicTBa yriepona u kpemuus (4 4)

VYrnepon, ¢puzndeckue cBoMCTBA. AJUTOTPOMNHUS yriepoja: aimas, rpadur, kKapouH,
dynnepenbl. XUMHUYECKHUE CBOWMCTBA YIJIepoa.

Jemoncmpayuonnstit onetm Nel2 Mopenu KpUCTaJUIMYECKUX PEHIETOK aiMasza u rpadura.
Oxkcuapl yriepoaa. YrapHblid U yIJIEKUCHIBIM ra3bl. YTOJbHAS KUCIOTa, KapOOHATHI
Jemoncmpayuonnstii onsim Nel3 O6pa3upl OPUPOIHBIX KAPOOHATOB U CUIIMKATOB.
Jlabopamopnutit onvtm Nel9 KauecTBeHHasi peakius Ha YIJICKUCIBIMA Tas.

Jlabopamopnutit onetm No2(). KauecTBeHHass peakius Ha KapOOHAT-WOH.

Jlabopamopnwtit onvim Ne 21 «B3zanmopaelicTBue N3BECTKOBOM BOJIBI C YIVIEKUCIIBIM Ta30M»
Ilpakmuueckan paboma Ne7. «[lonmyuenue oxcuna yriaepona (IV) m usyueHue ero
cBoicTB.Pacro3HaBanue kapOOHATOBY.

Kpemnuii u ero coeiuHeHuUS.

Jlabopamopnutit (3anumamenvuslit) onvtm Ne 22 «BrvipanuBanue Bojgopociei B
CUJIMKATHOMKJIIEE»

I[Toaroroska x ' 1A

KonTtpoabHoe TecTupoBanue no noapasaenay «lIpakrukym mo u3yuyeHuro CBOMCTB
NPOCTHIXBEIECTB HEMETAJJIOB UX COeINHEHHID)

Tema 7. O01mue ¥ HHIUBUAYAJIbHBIE CBOMCTBa MeTAJLIOB (5 1)

O6mue ¢usznueckne W XUMHYECKHE CBOMCTBA METAJUIOB: pEaKIMH C HEMEeTaJIaMH,
KHUCIIOTaMHU, COJSIMU. BOCCTaHOBUTENBbHBIE CBOMCTBA METAILIOB. DJIEKTPOXUMHYECKUU Pl
HaNpsHKEHUW METaJIJIOB.

Jlabopamopnwiit  oneim Ne23. B3aumoneiicTBUE METAIOB C pacTBOpPAMHM  COJICH.
B3aunmopeiicTBue MeTamioB (MarHus, LIMHKA, Kele3a, MEAN) C paCTBOPAMH KUCIOT
Jlemoncmpayuonnstii onetm Nel4. zydenue o0pa3lioB METAJIOB.

[enounsie MeTaiuibl. CoeIMHEHHS MIETOUYHBIX METAIIIOB

Hemoncmpayuonnwtit onvtm Nel5 BzaumoaencTBUE MIETOYHBIX METAIJIOB C BOJOM.
CBolicTBa NIETOYHO3EMENBHBIX METAUIOB U UX COCIMHEHUN.

Jlemoncmpayuonnstii onvtm Nel6 BzaumoeiicTBrue IMIEI0YHO3EMETbHBIX METAVIOB C BOJOM.
OO6pa3ibl BAXKHEUIINX NPUPOAHBIX COSTUHEHUIN MarHus, Kajablus.

CBoiicTBa coeqMHEHNN Kaiablus. JKeCTKOCTb BOJBI

Jlabopamopnutit onvim Ne24. O3HaKOMIICHHE CO CBOWCTBAMHU W IPEBPALICHUSIMU

KapOOHATOBH T'UJIPOKapOOHATOB.



Jlabopamopnutit onvtm Ne25. Y cTpaHeHUE )KECTKOCTH BOJABI B JOMAIIHUX YCIOBUSIX
CaoiicTBa amoMuHusA. AMGOTEPHOCTh OKCHUJIAa U THAPOKCHUIA aTIOMHUHUS.

Jlabopamopnutit onvim Ne26. [lonydeHue ruipokcuaa aatOMUHHS U B3aUMOACHUCTBUE €TO C
KHUCJIOTAMH U IIEeJI0YaMHU.
Keneso.
Jemoncmpayuonnstii oneim Nel7. O6pa3isl pya sxene3a. Cxuranue >xeiie3a B KUCIOPOJE.
Jlabopamopnwtit onvtm Ne 27. «OKUCIICHUE KeJle3a BO BIAKHOM BO3yXE»
CBolicTBa COEIMHEHUN KeJe3a: OKCUI0B, TUAPOKCUAO0B U conell xeneza(ll u
).
Jlabopamopnotit onvim Ne28 Tlonyyenue ruapokcuaos sxenesa(ll) u (111) u B3aumonetictre
UXC KUCIIOTAMHU U IIEJI0YaMHU.
IIpakTuueckass pad6ora Ne8. PemieHue »SKCepUMEHTANBHBIX 3ajlad IO TEME

«O01I1e MUHIUBUAYaJbHBIE CBOMCTRA
METaJIIOB.
Iloocomoexa k 'MA
KounTposbHoe TecTupoBanue 1o noapasfeny «lIpakTHKyM MO M3Y4EHHIO CBOMCTB

IMPOCTBIXBCIICCTB MCTAJIZIOB UX COGI{HHGHHﬁ»

Pa3nen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJIbHON U NPOEKTHOM AeATeIbHOCTH (
6 4)Texnuka 0€30MaCHOCTH MPHU BBHITTOJIHEHUH CAMOCTOSITEIHHBIX OTBITOB U
HKCIIEPUMEHTOB B JJOMAIIIHUX YCIOBUAX U C UCTIOJIB30BAaHUEM 000Dy I0BAHUS
XUMHUYECKOH JJa00opaTopuH.
IIpakTunuyeckas padora Ne9. ObpareHue co cTekiaoM (crubanne CTEKISTHHON TPYyOKH,
M3TOTOBJICHUE: MUMNETKH; KAWIISPOB; MPOCTEUIINX y3JI0B; MPOCTEUIINX MPUOOPOB)
XHUMUYECKNN aHAIU3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN
TeopeTnueckrue OCHOBBI OIBITHO-3KCIIEPUMEHTAIIBHON U TPOEKTHOM
nesTenbHOCTH. B1OOp TeMbl mpoekTa. [ImanupoBanue neaTeTbHOCTH.
[ToaroToBka nmpoekta. Coop nHbopmalmu 1Mo JaHHOU Teme. MoiennupoBaHue
MPOEKTHOMIESITETbHOCTH.
BrlnonHeHre y4eOHBIX IPOEKTOB, OMBITHO-IKCIIEPUMEHTATBHBIX
pabor.IIpakTuyeckue padorsl Nel(-12 mo TeMaMm MPOEKTOB

yuamuxcs [lonrotoBka y4eOHbBIX MPOEKTOB K 3aIIUTE



IIpomexyTouHasi arTecTalusA. 3alIUTA IPOCKTOB

IToaroroBka k 'MA, BIIP: pemienre npakTUKO OPUEHTUPOBAHHBIX
3apanuillogroroska x 'MA, BIIP: pemenue npaktuko
OpPUEHTUPOBAHHBIX 3aJaHUH

O0600u1eHue, cucTeMaTH3alus U KOPPEKIUs 3HAHUH yJaluxcs 3a Kype

«IKcrepuMeHTaIbHAsAXUMuUs», 9 Kiacc.
DopMbl KOHTPOJISA
Dopmuposanue HKT-komnemenmuocmu 00yuarouuxcs

YYCHUK HAyYUTCS:

- WCIOJIb30BaTh Pa3HbIC MPUEMBI MOUCKAa WH(GOPMAIIMK Ha TEPCOHAIBHOM KOMITBIOTEPE B
00pa30BaTeILHOM MIPOCTPAHCTBE C UCTIOIB30BAaHUEM 000pyA0BaHUs U(POBOH JIabopaTOPHH;
- MCIIOJIB30BaTh Pa3IMYHBIC CIIOCOOBI XPAaHCHUS M BU3YyaIM3allud HHPOPMAIIUK, B TOM YHCIIE,
B rpaduueckoi popme

Dopmuposanue KOMNEMEHMHOCMU 6 001ACMU  ORBIMHO-IKCHEPUMEHMAIbHOU U
NPOEKMHOU 0essmenbHOCmU

YdeHUK HayduTCsl TUTAHHPOBATh W BBITIONHATh Y4eOHOE WCCIIEIOBAaHHE W YYIEeOHBIA TPOCKT,
UCTIOJB3YsI 000PYI0BaHKE, MOJICIH, METO/IbI, IIPUEMBI, aJICKBATHBIE UCCIICyeMOi mpodieme.
VY4YeHHUK MOTYyYUT BO3MOKHOCTh HAYYUTHCS CAMOCTOSITENIBHO 3aJyMbIBaTh, TIAHUPOBATH U
BBIMIOJIHATh ~ y4eOHOE  HCCICNOBaHWE, yYEOHBIH W CONHUAIBHBIA  TMPOEKT  TIO0
€CTECTBEHHOHAYYHOU HAIpPaBJICHHOCTH.

Yuem pezynomamoe eneypounoii deamenvnocmu

Dopmvl u REPUOOUUHOCTL KOHMPOJIS

Bxoounoii konmpons IPOBOAUTCS B Havajie y4eOHOTO roj/ia I MIPOBEPKU HAYAJIbHBIX 3HAHHM
¥ YMEHHI 00yJaromuxcsl.

Texywuti KoHmpo.ib TPOBOJIUTCS HA KAXKJIOM 3aHATUU B (DOpPME MEeTarorndecKoro HaOIrOICHHUS.
Tecmoguvlii KoHmMpPO.ib OCYIIECTBIISICTCS 10 OKOHYAHWUY U3YYCHUS KaXK0TO pasiena.
IIpomesicymounas ammecmayuss TIPOBOJUTCS B KOHLIE y4eOHOTO roaa B ¢GopMe 3allHTh
MPOEKTA, TIO3BOJISIET MIPOBECTH aHAJIN3 PE3YJIbTATUBHOCTH OCBOCHHUS OOYUYAIOIIMMHUCS OCHOB
OTIBITHO-OKCTICPUMEHTAIBHON W TPOEKTHON JACATEIBHOCTH JaHHOTO Kypca BHEYPOUYHOM

ACATCIIBHOCTHU <<9KCHCpI/IMeHTaIH)HaSI XUMMU.

Kpumepuu OUEHKU pe3y/ibmamoeé 0C60€HUA npPpOZpaAmMmMbl Kypca



Pabora oOydaronuxcsi OleHUBAETCsS MO0 TPEXYPOBHEBOM IIKalie, Mpe/roiararonei Haaiudue
CIEIYIOIMX YPOBHEU OCBOEHUSI IIPOrPaMMHOI0 MaTepuania: BBICOKUN, CPEAHUN, HU3KHM.

Broicokuii ypoBeHb: oOydarouuics JAEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh W
3aMHTEPECOBAHHOCTh B 00pa30BaTENbHONU JEATENBHOCTH, MPOSBISET HWHUIUATUBY, HE
MPOMYCKAeT 3aHATUs 0€3 YBaXKHUTEIbHOM MPUYUHBI, JEMOHCTPUPYET BBICOKHM YPOBEHD

3HAHUU U

KOMIIETCHITUH, BJIaJIeeT Ha BLICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJ€ U3YUCHUS
porpaMMbl YMEHUSIMU U HaBbIKaAMU;

Cpennuii YPOBEHb: oOyyarommuiics JEMOHCTPUPYET OTBETCTBEHHOCTh u
3aMHTEPECOBAHHOCTh B 00Pa30BaTEIILHOM JIESITEIHHOCTH, MPOSBIIET XOPOIIMA YPOBEHB
3HAHUW ¥ KOMIICTEHIIUH, WHUIIMATUBBI HE TMPOSBIAECT, HO CIOCOOCH MOJIEPKUBAThH
WHUILIMATOpAa B TMpeJjiaracMoM TMoJie JACSATEIbHOCTH, B JOCTATOYHOW CTENEHU BIaeeT
MOJIy4a€MbIMHU B XOJI€ U3YUYEHUS MPOTPAMMBbl YMEHUSMH ¥ HaBBIKAMU;

Hu3kuii ypoBeHb. 0OydYarolmuiics IEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M
3aMHTEPECOBAaHHOCTh B 00pa30BaTEBHON JEATEILHOCTH, MOCEHIAeT 3aHATHUS OT Ciiydyas K
CITy4aro, MOKa3bIBACT y/IOBJIETBOPUTEIbHBIM YPOBEHb 3HAHUN U KOMIIETEHIIMH, B 1[€JI0OM c1a00
BJIAJICET MOJTy4YaeMbIMU B XOJI€ U3yUEHHUS MPOrpaMMbl YMEHUSIMU 1 HaBBIKaAMHU.

dopmMbl pe3yJbTATOB OCBOEHNsI MPOrpaMMbl BHEYPOUHOH 1€ TeJIbHOCTH:

1. OT™MeTKa ypOBHS JOCTHXKEHUN 00yUYarOIIerocs B JIUCTE MeIarorudeckoro Habo1eHuS;

2. 3amucu B )KypHalle yué€Ta 0 pe3yIbTaTUBHOCTH YYaCTHs OOyUJarOIIUXCS B
MEPOTIPUATUAXPA3HOTO BUJIA U YPOBHS (AUIUIOM, TpaMoOTa, OJIarolapHOCTb, IPYTOE);

3. 3anucu B )KypHaJe yuéTa 00 y4acTUH B BBIC3THBIX MEPOTIPUITHSIX.

OueHka TeCcTOBBIX padoT.

TecTpl, cocTOsIIIIME U3 MSATH BOIMPOCOB MOKHO HCIOJIB30BaTh MOCIE U3YUYEHHS KaxK0TO
marepuana (ypoka). Tect u3z 10—I15 BompocoB HCHONB3yEeTCA ISl NEPUOAUYECKOTO
koHTpos. Tect u3 20 BOmpocoB HEOOXOAUMO UCIIOIB30BAThH JIJIST HTOTOBOTO KOHTPOJIS.
Ouenka pegepara.

Pedepat onieHuBaeTcs mo caeayrouuM KpUTEPUSIM

* coOJIroZIeHne TPeOOBaHUM K €ro 0(POPMIICHHUIO;

* HEOOXOJUMOCTb U JIOCTATOYHOCTh IJII PACKPBITHSI T€Mbl MPUBEICHHOW B TEKCTE
pedepatanHbopMaIum;

* yMEeHHE 00yYarollerocsi CBO00HO U3J1araTh OCHOBHbBIE UJIEU, OTPAXKEHHBIE B pedepare;



* CIIOCOOHOCTH O0YYarOIIErocsl MOHATh CYTh 3aJ]aBAEMbIX YJE€HAMU aTTECTAMOHHOU

KOMHUCCHHBOIIPOCOB U C(l)OpMy.HI/IpOBaTB TOYHBIC OTBCTHI HA HUX.

Ouenka npoekra.

[IpoexT oreHUBAETCs MO CJICAYIOMIUM KPUTEPHUSIM:

* coOmro/IeHrne TpeOoBaHU K €ro 0)OpMIICHHIO;

® HCO6XOIII/IMOCTB N JOCTATOYHOCTD JJIA PACKPBITUA TECMbI HPHBGI[CHHOP'I B TCKCTC IIPOCKTA

uHpoOpMaINH;

®* YMCHHC o6yqa10mer00ﬂ CBO6OI[HO n3jaraTb OCHOBHBIC NACH, OTPAKCHHBIC B IIPOCKTE;

* CITOCOOHOCTH o6yqa10mer0c51 MNOHATH CYTH 3addBACMbIX YJICHAMMU aTTEeCTAI[MOHHOMN

KOMHCCHHBOIIPOCOB U C(i)OpMyJII/IpOBaTI) TOYHBIC OTBCTHI HA HHUX.

Temamuka uccneoogamenbCKux u npoeKmetxpaﬁom C UCNOJ1b306AHUEM

ooopyoosanuauenmpa « Touka pocmay:

1.
2.
3.
4.
S.

N3yyeHue 1menouHoCTH pa3InyHbIX COPTOB MbLIA U MOIOIIUX CPE/ICTB.

NuankatopHble CBOMCTBA pa3IMUHbIX PACTEHUH U IBETOB (C onpezaenenueMm pH pacTBopoB).
Omnpenenenue KayecTBa xJjeOonekapHO MyKH U XJieda.

Omnpenenenne KayecTBa KUCIOMOJIOUYHBIX MMPOTYKTOB.

OHpGI{GJ’I@HIfle 3aBUCUMOCTHN U3MCHCHUA pH HCJIBHOI'O U ITaCTCPHU30BAHHOI'O MOJIOKA OT

CPOKOB XpaHEHHUSI.

6.
7.
8.
9.

10.
11.
12.
13.
14.

Nzyuenue 3pheKTUBHOCTH Pa3TUIHBIX COJEBBIX IPETIOK.
KoHcTpynpoBanue «XMMHUYECKHUX TPEIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKITUSIX.
CuHTe3 «MajaxuTa) B pa3INYHBIX YCIOBUSIX.
N3yueHue Koppo3uu kele3a B pa3TuIHbIX YCIOBUSX.
Brnusinve cBeta 1 KUCI0pO/Ia HA CKOPOCTH PA3JIOKEHUS pacTBOPA MOIN/IA KA.
Omnpenenenne Ka4yecTBa BOJAOIPOBOTHOM BOJIBI.
XKéctrocTs Bobl. CIIOCOOBI OnpeieneHus! )KECTKOCTH BOJIBI.
bymaxxnas xpomaTtorpadus. XpoMmarorpadudeckoe pa3eicHre BemecTB.

XpycTanbHoe CTEKJIO. MOKHO JIM UCNOJIB30BaTh ISl XPAHECHUS TTULLIA?



KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE
(dakyasTaTuBa «Y1IUBUTENBHAsT XuMu» -8- 9 kiaace (34 uaca)c
HCII0JIb30BaHus o0opynoBanus neHTpa «Touka pocra»

Ne ni/m Tema ypoka Koua-Bo Hara Nudpopmanuonnas Hcnoan3zoBanue
4acoB NMO/IeP’KKA y4eOHUK o0opynoBanus «Touka
yeOHur «Xumusy 8,911 pocta»
; aem. o.C
Tabpuensn,
U.I".Ocmpoymos
C.A.Cnaokos
1. Beoonwiit uncmpykmasic no Th 1 § TexHuka 6€30MaCHOCTH B
XHUMHS — HAyKa SKCIIEPUMEHTAIIbHASL. Crp.20- 8xn KaOMHeTe XMMHHU LIEHTpa
TP «Touka Pocra». 3HakoMcTBO ¢
Hemoncmpayuonnwtit onvim Nel. 000pY/I0BaHHEM.
O3HnakomieHue ¢ 1a60pamopHvim 000py008aHUEM;
npuémvl 0€30nacHoll padomol ¢ HUM.
BxoaHoe TecTUpoOBaHuE M0 TEOPETHYECKUM U
NPaKTHYEeCKUM 3HAHHMSAM 32 8 KJiacce

Pa3jnen 1. MHoroodpa3ue XuMn4ecKuX peakiuii B IKCIIePUMEHTAJIbHOH XuMu (7 4)
Tema 1. Xumuueckue peakuuu (3 1)

2. Ilpakmuueckasa paboma Ne 1 1 JlaT4nK TeMIIEpaTypsl
«Ilpasuna mexnuku 6ezonacnocmu npu pabome c (TepMonapHBbIif), CIUPTOBKA
aabopamopuvim 0doopyoosanuem. Ilpasuna Jatank
nob306anuA HazpesamenvHoimu ycmpoiicmeamuy, Th TEMIIEpATYPBI IUIATHHOBBINA

OBP B 3kcriepUMeHTaIbHON XUMUU
Jabopamopnutii onvim Ne 1 «H3yuenue peakyuu e3au-
Mooeiicmeus cy1b(huma HAMPUs ¢ HEPOKCUOOM 8000pPO0A»

Th
3. TennoBoii addext xumuyeckux peakiuii. [lonsrue 06 1 § 9- 8k Jlarduk TemMneparypsl
9K30- M SHIOTCPMHUCCKUX PEAKIIHSIX. TLIATHHOBBIH

Hemoncmpayuonnwiii onvim Ne 2 [Ipumeput 5x30- u
SHOOMEPMUUECKUX PeaKyull.

Jemoncmpayuonnwtii onvim Ne 3 «Tennogoii ¢pgpexm
PAcmeopenus 6euiecme 6 600e»




CKOpOCTh XMMHYECKUX PEaKIHii 1
Jemoncmpayuonnsiit onvim Ne 4 Bzaumooeiicmsue yunka ¢
COJIAHOU U YKCYCHOU Kuciomamu. Bzaumoodeticmeue
2DAHYIUPOBAHHO20 YUHKA U YUHKOBOU NbLIU C CONAHOU KUCIOMOLL.
Bszaumooeiicmeue oxcuoa meou(ll) c ceproil kucromou pazrou
KOHYEHMPayuu npu pPazHvlx memnepamypax.
Ilpakmuueckasa paboma Ne2. Hzyuenue enuanus

YC108UTl RPOBEOCHUA XUMUYECKOU PeaKyuu Ha eé

ckopocms. ThH

Jlabopamopnusiit onvim Ne 2 «Cpagnumenvhas xapakme-
PUCHUKA 60CCMAHOBUMENIbHON CHOCOOHOCIU MEMATI08)

Th Tlonroroska k TUA

§3 -9k

Hatuuk pH
JlaT4uk HanpspkeHus

Tema 2. DekTpojuTHYECKas qucconHanus (4 4.)

DNeKTpoIUTHUECKAs JUCCOLMALUS — [TIABHOE YCIOBHE 1
MIPOTEKAHUSI PEAKIIMI B paCTBOPAX.

Hemoncmpayuonnwiii onvtm Ne5 Hcenvimanue pacmeopog
eewecme Ha JJIeKmpudecKyro npoeo@wwocmb.
Jemoncmpayuonunstit onvim Neb «Dnexmponumol u

HelJleKmpoaumasl»

§ 4 -9xn

I[aT'-II/IK SJICKTPOIIPOBOJHOCTU

DIIEKTPOJIMTUYECKAS] TUCCOIUALIAS KUCIIOT, IIeJI0Yer U 1

COJIEH.

Jlabopamopnuwtit onetm Ne 3. « Cunvhvie u crabvle siex-
mpoaumuly Onpedenerue KUCTOMHOCMU-OCHOBHOCIU CPebl
NOJYYEeHHbIX PACMBOPO8 C NOMOUbIO UHOUKAMOPA U OAMYUKA

anexkmponposoonocmu, Th

Jlabopamopnuwiit onvim N 4 «3asucumocms d1eKmpo-
NPOBOOHOCMU PACHBOPO8 CULLHBIX INEKMPOIUMO8 OM

xonyenmpayuu uonos, Th

§5-7 — Ot

PeakTuBBI 1 XUMHYECKOE
obopynoBanue PeakTuBbl 1
XMMHUYECKOEe 000py/10BaHHE

Peakuun nonnoro oomMena.

Jabopamopnutii onetm Ne 5 « Bzaumooeticmgue 2uopoxcuoa

bapus ¢ cepuoii kucnomouy , Th

Jlabopamopmnuiii onvim Ne 6 Peaxyuu o6mena medxncdy

pacmeopamu snexmponumos, Th
Ilpakmuueckasn paboma Ne3.

«Onpedenenue KOHYeHMpayuu coau no AeKmponpo8ooOHOCmu

pacmeopa», Th
IToaroroska xk A

I'n.2 — 9xn

JlaT4MK 371€KTpONnpOBOAHOCTH,
J103aTop 00BEMA JKUAKOCTH,
OropeTka




Ilpakmuueckasn paboma Ned. Pewenue
IKCHEPUMEHMANIbLHBIX 3a0ay NO meme
«Inexkmponumuueckan ouccoyuayusa». Th

TecToBblii KOHTPOJIL 1O pazdeny «MHoOroodpazue
XMMHYECKHX PeaKIuii B IKCHEPUMEHTAILHOH XUMHU»

PeakTHBBI U XMMHUUYECKOE
000pyI0BaHUE, TATIUK
ANEKTPONPOBOTHOCTH

Paznen 2. [IpakTHKYM 110 M3Y4€HHIO CBOMCTB MPOCTHIX BEMIECTB: METAJLIOB H HEMETAJLIOB, HX coequHeHmii (20 u)
Tema 3. CBoiicTBa rajioreHoB (24)

9. | Tanorensl: (U3MUYECKUE U XUMUUCCKUE CBONCTBA 1 §10-12 PeakTnBbI 1 XuMIIeCKoOe
Jabopamopnotii onetm Ne7 Pacnosnasanue consnoii Kuciomst, obopynosanme
XJI0pU008, 6poMUd08, UOOUO08 U H00d.

Th

10. | Jlabopamopuotit onvim Ne§. 1 Anmnapat ans
Omé6enusaiowue ceoticmsa xnopa , Th IIPOBCICHHA XH-
Bsaumnoe epimecnenue 2anozenog us pacmeopos ux conei, Th A Sy, So—
Ilpakmuueckan paooma Ne 5. «Onpedenenue cooepica- JlaTumK XJIOpHI-

HUuA XaA0puod-uonoe ¢ numoveeoii 6ooe» Th MOHOB
Iloaroroska k TMA
Tema 4. CBoiicTBa KucJI0poaa U cepbl (4 4)

11. | Kucnopoa: mojy4eHrne 1 XHMHYECKHE CBOMCTBA. 1 § 13-15 PeakTuBbl 1 XUMHYECKOE
Jemoncmpayuonnvtit onvim Ne 7. «Ilonyuenue u obopynosatue
cobupanue Kuciopooa 8 1abopamopuu
U 3aNONIHEHUE UM 2a30Mempay
Jlabopamopnwtii oneim Nel).

«lopenue cepwt na 6030yxe u 6 kuciopooe» Th

12. | Cepa. XuMHUYECKHE CBOMCTBA CEPHI. 1 PeakTHBbI, KOIUIEKIMH 1
Jemoncmpayuonnstit onvim Ne8. Anromponmvie §13-15 XUMHIECKOE 060py/IoBaHHe
mooughuxayuu cepvi. O3HaKOMIEHUE ¢ 0Opasyamu cepvl
U eé npupooHvIX COeOUHEeHU.

13. | CoenuHeHuUs cepbl: CEPOBOJIOPO, CEPOBOOOPOOHAS. 1 Annapar Jisi IPOBE/ICHUS XH-

kucroma. CynbQubL.

Jlemoncmpayuounstii onvim Ne9 O6pasyvr npupodnwix
cyrb@uoos u cyrb@amos.

Jlabopamopuwiit onvim Nell. Kauecmeennvie peakyuu na
cymvuo-uonvt 6 pacmeope. Th

Mudeckux peaknuii (AIIXP),
puOOp TS MOTYICHHUS Ta30B
iy annapaTt Kunna
PeaxTuBsbl, KONIEKIUN 1
XHUMHYECKoe 000pyIoBaHue




14. | Coenunenus cepol: okcup cepol (IV), cepancras kuciora 1 Amnmapar uist IPOBEJCHHS XH-
1 ee COJIM. muuecknx peakimii (AIIXP)
Jladopamopnuwiii onvim Nel2Kauecmesennvie peaxyuu Ha

cynbum- uonvt 6 pacmeope. Th
Coenunenus cepbl: okeug cepol (VI), cepHas kucnora u ee
COJIH.
Jlabopamopnuwiii onvim Nel3 Kauecmeennvie peakyuu na
cynrb@am-uonsl 6 pacmeope.
Th
CBoiicTBa cepHON KUCTOTHI Jlabopamopnuiii onvim Nel4
H3zyuenue ceoucms ceprnoii kucnomol, Th
[ToaroToBka k 'MA
|
Tema 5. CoiicTBa a3oTa u pocdopa (44)

15. | A30T: pusHUecKUe U XUMUIECKHE CBOMCTBA. 1 §23 § 16-18 JlaT4nK 2JIEKTPONPOBOAHOCTH
AMMMAK. §24 PeakTHBBI 1 XMMUYECKOE
emoncmpayuonnstit onvim Nel0 Ionyuenue ammuara u e2o oGopynoanue
pacmeopenue 8 8ooe.

Jlabopamopnuiit onvim Ne 15 «OcnosHuvle ceolicmea am-
muaxay Th

Conu aMmMOHUSI.

Jlabopamopuuwiit onvim Nel6

Bzaumooeticmsue coneti ammonusi co wenowamu Th

16. | A3oTHas KHCIIOTA. 1 § 16-18 TepMOpe3UCTOPHBIH TaTIHK

Jlabopamopnwuit onvim Ne 17. U3yuenue ceoticme azomuoti TEMIEPaTyphbl, 1aT4nK pH,
JAaTYHUK 3JIEKTPOIIPOBOAHOCTH,
xucnomw: Th arnmapar Juisl IpOBEICHUS
Ilpakmuueckasa paboma N 6. « Onpeoenerue Humpam- UOHO8 XHMWHECKHX peaiii
6 numamensrom pacmeope» Th (AITXP), MarHuTHas MeIIajIKa
PeakTHBEI B XUMHYECKOE
o0opyaoBaHue,
JlaTurk HUTpaT-HOHOB

17. | Conu a30THOM KHCIOTHI — HUTPATHI. 1 Harumk

Hemoncmpayuonnviii onvim Nel 106paszyvl npupooHvix igiiiziiommmcm’

Humpamos u ¢hocgpamos.

Jlabopamopmuwiit onvim Nel8

O3nakomaenue ¢ az0mHulMU U pocgopHvimu
yooobpenusamu. Pacnoznasanue azommuvix yooopenuil. Th




18. | ®doctop. Coeaunenus pocdopa: okeua hocdopa (V), 1 §19 PeakTHBBI 1 XMMITYECKOE
oprodochopHas kuciaora u ee cou. DochopHbie obopynosarme
ynoOpenus
Jemoncmpayuonnstii onvim Nel2 Th Obpa3zysi
KpacHoz2o gocgopa, oxcuoa pocghopa (V), npupoorwvix
Gocghamos.

Jlaoopamopuuwiit onvim Nel9 «[ openue cepovl u ghocghopa
Ha 6o30yxe u 6 kuciopooe» Th
ITonroroBka k TUA
Tema 6. CBoiicTBa yriiepoaa u kpemuns (4 4)

19. | Vruepon, pusnveckue CBOUCTBA. Antomponus yenepooa: 1 §31-§32
anmas, epagum, kapouH, hyriepervl. XuMUUECKHAE
CBOICTBA yriiepo/a.

Jemoncmpayuonnstit onvtm Nel3 Modenu kpucmaniuyeckux
pewémok ammasa u epaguma.

20. | Okcuzpl yrieposaa. YTapHbIid U YTJICKUCIBINA Ta3bl. 1 § 20-21 Harunk
VrosbHas KUCIoTa, KapOOHAThI IICKTPONPOBOAHOCTH,

. Mar"uTHas MeIaika, mpuoop
Jemoncmpayuonnstit onvim Nel4 Oopasyvl npupoonvix JUI51 IOy 4CHUS 13308 WK
Kap60Ham06 u Cl:l/luKamDG. anmnapar Kummna
Jlabopamopnuiii onvim Ne2() KauecTBeHHas peakiys Ha PeaKTHBEL i XHMIUECKOE
yraekucnbiii raz. Th 06opyIOBaHHe
Jlabopamopnutit onvim Ne2] KauecTBeHHas peakiys Ha
kap6onar-uon. Th

Jlabopamopuwtit onvim Ne 22
«Bzaumooeticmsue uzgecm-
KOBOU 800bl C Y2NIeKUCTbIM
eazomy Tb
21. | IIpakmuueckasn paboma Ne7. «llonyuenue oxcuoa

yenepooa (IV) u uzyuenue ezo ceoticms. Pacnosnasanue
kapbouamosy. Th




22.

Kpemnuii u eco coeounenus.

Jlabopamopnuwiit (3anumamenshsiit) onvim Ne 23
«Buvipawusanue sooopocneii 6 cunuxkamuom kieey TH
ITonroroBka k '

KounTpoJsbHoe TecTHpOBaHMeE 10 nodpazoeny
«IIpakTUKyM IO M3yYEHUIO CBOMCTB MPOCTBIX BELIECTB
HEMETAJUIOB MX COCITMHEHUIN»

§ 24-25
IToBTOpPUTH IO
y4eOHHKY
MaTepHa IJIaBbl

PeakTuBBI 1 XUMUYECKOE
00opyoBaHne

Tema 7. O61me 1 HHIUBUAYAJIbHbIE CBOHICTBA MeTAJLIOB (6 )

23.

OO6mue puznyecKkrue 1 XUMUIECKHE CBOWCTBA METAJIIOB!
peaKkIfy C HeMeTaJlJIaMHU, KUCIIOTaMH, COJISIMU.
BoccranoBuTenbHbIE CBOMCTBA METAILIOB.
DnekmpoxumuuecKuti pso HanNPpAXCeHull Memaios.
Jlabopamopustit oneim Ne32 Bzaumooeticmeue
Memannoe ¢ pacmeopamu conel. Bzaumooeticmeaue
Memannoe (MasHus, YUHKa, xenesd, meou) ¢ pacmeopamu
Kuciom

Hemoncmpayuonnwtit oneim Nel5 Hzyuenue obpazyos
memannog. Th

1

§ 28-29

PeakTHBBI H XMMHUYECKOE
00opyI0BaHNE

24.

lenouynsie MmeTaibl. CoeMHEHUs IETOYHBIX METANIOB
JMemoncmpayuonnwtit onvim Nel6 Bzaumooeticmeue
WeNOYHbIX Memaiog ¢ 8000.

CBoiicTBa 1IET0YHO3EMENbHBIX METAJIOB U UX
COECIUHEHU.

Hemoncmpayuonnwiit onvim Nel 7 Bzaumooeticmeue
WENOUHO3EMENbHBIX MEMAI08 € 8000
O6pasyvl adcHeuwUx NPUPOOHBIX COCOUHEHUL MASHUS, KATbYUSL.

§ 30

PeakTuBbl 1 XUMHUYECKOE
o0opyoBaHue
PeakTuBbl 1 XUMHUYECKOE
obopyoBaHue

25.

CpoiicTBa coeqMHeHHH Kanblus. JKecTKOCTh BOJIBI
Jlabopamopuwtit onvim Ne25 Osnaxomnenue co
ceolicmeamu U npespaujeHusIMU KapooHamos u
euopoxapoonamos. Th

Jlabopamopuwiit oneim Ne26 Ycmpanenue scecmkocmu
800061 8 domauwinux ycnosusx Th

§ 31-32

PeakTuBEI 1 XUMHIYECKOE
o0opynoBaHHE

26.

CBoiicTBa aJIFOMUHUSA

AMQOTEpPHOCTh OKCHJIA ¥ TUAPOKCHIA ATTFOMUHUS.
Jabopamopnutii onvim Ne27 [lonyuenue euopoxcuoa
QUIOMUHUSL U 83aUMOOelicmeue e20 ¢ KUCLOmAamu U

§ 33

PeakTHBBI U XUMHYIECKOE
o0opymoBaHHE




wenodamu.

27. | AMGOTEpPHOCTh OKCHIA U THPOKCHIA ATFOMUHHSL. 1 § 34 PeakTUBBI M XMMHYECKOE

Jabopamopnutii onvim Ne35 [lonyuenue cuopoxcuoa obopynosarte
« J:[aTLII/IK JIaBJICHHS,

AMIOMUHUSA U 83AUMOOELICIEUE €20 C KUCTIOMAaMU U

PCAKTUBBI 1 XUMUYCCKOC
wenouamu. o0opynoBaHue,
Keneso. KOJUTEKITHN
Hemoncmpayuonnstit onvim Nel706pazywl pyo dcenesa. PeakTHBBI 1 XMMHYECKOE
Corcueanue dceneza 6 KUCiopooe u Xiope. obopyzosarie
Jlabopamopnuwtit onvim Ne 36 « Oxucnenue dcenesa 60
enaxchom 6ozoyxey Th
CBoiicTBa COETMHEHUN Kele3a: OKCUI0B, THIPOKCUIOB U
coseit sxenesa(ll u 1),
Jlabopamopuwtit oneim No29 [lonyuenue 2uopokcuoos
arcenesa(ll) u (IN) u ezaumoodeiicmsue ux ¢ kucromamu u
wenowamu. Th

28. | IIpakmuueckasn paboma Ne9. Pewenue 1 PeaxTuBbIl M XUMIYECKOE

IKCnepuMenmanviblx 3a0ay no meme «Obugue u H&BTOPHT" Temy | obopynosare
o «IMETaJIIIBD).
uHOuBUOyabHblE CBOlicmea memannosy. Th TToBTOpHTS 10
[ToaroToBka xk 'MA yIEOHHKY
KoHTpoJibHOe TecTHpOBaHME 10 noopazoeny MaTepua riaBbl
«IIpaKkTUKYM 10 M3y4Y€eHHIO CBOMCTB MPOCTHIX BElECTB
METAJIJIOB HX COeTMHEHHIN»
Pa3znen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJILHOM U MPOEKTHOM 1esiTeJIbHOCTH (6 1)

29. | Ilpakmuueckasa pavboma Nel0. TH Obpawenue co 1 PeakTUBbI 1 XUMUYECKOE
cmeKIoM (ccubanue CmeKIAHHOU MpPYOKU, U320MOBIeHUE: o6opyioBaHHe
nunemxu; Kanuiisapos;, npoCmenux Y3108, npocmeuuux
npubopos), Th

30. | XuMUYeCKHl aHaIN3: KAY€CTBEHHBIN U KOJIMYECTBEHHBIN 1 PeakTHBBI H XHMHYECKOE

000pyIOBaHNE

31. | Teoperuueckrie OCHOBBI OIBITHO-3KCIIEPUMEHTAILHON U 1 PeakTHBBI H XUMUYECKOE
MPOEKTHOM IEATENBHOCTH. 06opy/10BaHue

32. | Bemmonnenue y4eOHBIX MPOEKTOB, OTIBITHO- 1 PeakTHBBI 1 XMMHYECKOE
IKCMEPUMEHTAIBHBIX PadoT. oGopyoBanue
[TpakTideckue pabOTHI O TEMaM MPOEKTOB ydyamuxcs, 75

33. | IloaroroBka yqe6HLIX IIPOCKTOB K 3allluTe 1

34. | [IpoMexyTouHas aTTecTalus. 1

3aumTa IIPOCKTOB




IlepeyeHb 1O0CTYNHBIX HCTOYHUKOB HH(pOPMALMU
B paznene npencraBieH COMCOK KHUT M CChIJIOK Ha CailThl, B KOTOPBIX 0oJiee MOAPOOHO

OCBEILICHBI PA3JIMYHBIE ACTIEKTHI PACCMATPUBAEMBIX BOIIPOCOB. VX MOKHO pEKOMEHI0BATh KaKk

YUUTENI0, TaK U 00y4aeMbIM, MPOSIBUBILIUM HHTEPEC K U3y4aeMOU TeMe.

1. Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym no aHaJIUTHYECKON XUMHUH:

VYu4eb. nocobue s By3oB.— M.: Xumus, 2000.— 328 c.

2. I'pocce 3., Baiicmanrtens X. Xumus uis 110003HaTeabHBIX. OCHOBBI XUMUU U 3aHUMA-
tenbHble onbIThL.I JIP.1974.1lep.c nem.— JI.: Xumus, 1979.— 392 c.

3. HUcnonb3oBanue nuppoBeixX Jadb0paTopuil mpu 00y4eHUH XUMUU B CpEAHEH 1Koe/
becmnanos I1.

4. Jleencon M.A.100 BopocoB 1 OTBETOB MO XUMHH: Martepuasl i MIKOJIBHBIX pedepa-
TOB, (paKyJIbTATUBHBIX 3aHATHI U CeMHHAPOB: YueOHoe nocodue.— M.: «3narenscTBO
ACT»: «3narenbctBo AcTtpenby, 2002.— 347 c.

5. Xomuenko I'.I1., CeBacthsinoBa K. M. OkucauTebHO-BOCCTAHOBUTEIbHBIE PEAKIIMN.—

M.: IIpoceemnienue, 1989.— 141 c.

6. DOurukiaoneaus s gereir. T.17. Xumus / 'nas.pen.B. A.BomoauH,

Ben.Hay4u.pen. M. Jleencon.— M.: ABanra +, 2003.— 640 c.

7. UYeptkoB U.H., Xyxkos II. H. XuMnueckuii 5kCIEpUMEHT C MAJIBIMU KOJUYECTBAMM PEaK-

tuBOB. M.: IIpocBemenue, 1989.— 191 c.

8. Caiit MI'Y. IIporpamMma Kypca XUMHU JJI ydanuxcs 8—9 kimaccoB 061eoopa3oBa-

TEJIbHOW IIKOJIBI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

9. Caittr ®UITN. OTKpbITHIN OaHK 3a7aHUM 1711 POPMUPOBAHMS €CTECTBEHHO-HAYYHOM rpa-
MOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

10. Caiit Enuras xomnexnust mupoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog.

11. Caiit ®enepasibHblii IEHTP UH(DOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

