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PaGouyasi nporpaMMa no XuMHUM COCTABJIEHA HA OCHOBE :

1) ®denepanbHoro 3akona Ne273-®3 «O6 obpaszoBannu B Poccuiickoit deneparum»

2) denepanbHOro rocyIapcTBEHHOTO 06Pa30BaTEIBLHONO CTAHAAPTA OCHOBHOTO 00IIEro 06pa3oBaHus,
YTBEPKJICHHOTO MPUKa3oM MuHHUCTEpCcTBa 0Opa3zoBanus u Hayku P® or17.12.2010r. nip.Nel897 ¢
n3meHeHussMu oT 31.12.2015r. Nel577

3) IpumepHoii TPOrpaMMbl OCHOBHOTO OOIIEro OOpa3OBaHMA MO XUMHMM Ui 8-9 KIIaccoB, ONyIIEHHAs
JenaprameHTOM 00pa30BaTEIbHBIX IIPOrpaMM U CTaHAAPTOB ob1ero oopasopanus MO PD.

4) denepanbHOro mepedHs yu4eOHHKOB, PEKOMEHIOBAHHOTO (IONYIIEHHOro) MHHHCTEPCTBOM 06pa3oBaHHS H
Hayku P® K HCIONB30BaHHIO B 00Pa30BaTEIILHOM IpoIecce B 0011e00pa30BaTeNIbHBIX YUpekaeHusx Ha 202 3-
2024 y4aelOHblii ro.

5) Tpe6oBanuiti k pesynbTaTaM OCHOBHOTO OOIIEro 06pa3OBaHHSA, IIPEACTABICHHBIX B  (elepalbHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe OOIIero oOpa3oBaHUsI BTOPOTO TMOKoJieHus. B Hell Takxke
YUUTBHIBAIOTCS WJCH Pa3BUTHSA B (OPMUPOBAHUS YHUBEPCATBHBIX YYCOHBIX NEHCTBUH ISl OCHOBHOTO OOIIETO
o0OpazoBaHusl.

6) MeTtoauueckux peKOMeHIalNii MUHICTEPCTBA MpocBelienus Poccuiickoit denepalyu mo
«Peanuzannu 0o0pa3zoBaTeNbHBIX IPOIPaMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKOM
HAIPaBJIEHHOCTEN 10 XMMHHU C UCIIOJIb30BaHUEM 000py10BaHus 1ieHTpa «Touka pocTay
(yTBep:kJieHbI pacniopsbkeHueM MuHucTepeTBa npocserienus Poccuiickoit @enepanuu ot 12 ssHBaps
2021 r.Ne P-6)

7) OcHOBHOI}# 06pa30BaTENLHOM IIPOrPaMMBI OCHOBHOTO 00miero oopaszosanus MAOVY «COIII

c. Yere-Kyparom»

C ydyeTrom

1) Vcnonw30Banus HATIAIHO-IMIAKTHYECKHX TTOCOOUI 1 060pynoBaHus 1entpa «Touka pocTar
1. Vyeobnuk: Pymutuc I'. E. Xumusa. 9 xmacc. ®I'OC: yueb. mana obmeobpazoBar. yupexnaenuit / . E.
Pymsutuc, ®©. I'. ®enpaman. — M.: TIpocsemienue, 2019.
2)
[IporpamMma BHEYpOUHOTO Kypca «IKCIepUMEHTANbHAsT XUMUS» pa3padoTaHa [l ydanmxces 9-rokiacca u
paccuuTad Ha 34 Yaca, U3 KOTOPBIX — 2 Yaca pe3epBHOTO BpeMeHU (IIPOBEJCHHE 3aHATUN B TEYCHUU BCETO
y4eOHOT0 roja).

Ha o6a3e wnentpa «Touka pocrta» obecnednBaeTcss pealu3alus MPOTrpaMM €CTECTBEHHO- HAaydYHOM U
TEXHOJIOTUYECKOM HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TPEOOBAHHMSIMM 3aKOHOJATENILCTBA B
cdepe 00pazoBaHMs U C yUETOM peKoMeHalui Pesie-panibHOro onepaTopa yueOHOro npeaMeTa « XUMUSD.

[IpodunbHeli kKommekT obopynoBanus LeHTpa «Touka pocta» obecrneunBaeT 3(PpPEKTUBHOE TOCTHKEHHE
00pa30BaTeNbHBIX PE3YAbTATOB OOYYAIOLUIMMHCA MO MpPOrpaMMaM €CTECTBEHHO- HAy4YHOH HaIlpaBlIE€HHOCTH,
BO3MOXXHOCTh  YITIyOJEHHOIO M3yY€HHUs OTHENbHBIX MPEeIMETOB, B TOM 4HciIe s (QopMUpOBaHUS
N300peTaTeNIbCKOr0, KPEATUBHOIO, KPUTUYECKOTO MBIIUIEHUS, Pa3BUTUS (YHKIMOHAJIBHOW TI'PaMOTHOCTH Y
00y4aroImuxcsi, B TOM YHUCJIE€ €CTECTBEHHO-HAyYHOWN MaTeMaTHYECKOM.

CoBpeMeHHbIE JKCIEPUMEHTAJIbHBIE MCCIEJOBAHUSA IO XHUMHUHM YK€ TPYAHO MpEACTaBUTh 0e3
UCIIOJIb30BaHUSI HE TOJBKO AaHAJOrOBBIX, HO W IU(POBBIX H3MEPUTENbHBIX NpubopoB. B DeneparbHOM
Tl'ocynapctBennom O6paszoBarensnom Crangapre (PI'OC) mponucano, YTO OJHUM U3 YHUBEPCAIBHBIX YUEOHBIX
NeMcTBUH, TNPUHOOpPETaeMbIX YUYaAIIMMHUCS, JOJDKHO CTaThb YMEHUE «IIPOBEIACHHUSA OMBITOB, MPOCTHIX
IKCIEPUMEHTAIbHBIX HCCIEJOBAaHUM, NPAMBIX M KOCBEHHBIX H3MEPEHUH C MHCIIOJIIb30BAHMEM AHAJIOTOBBIX U
IUQPPOBBIX U3MEPHUTEIbHBIX NPUOOpPOBY». LIUpOKMiI CIIEKTp JaTYMKOB IMO3BOJISET YUYAIIMMCS 3HAKOMHTBCS C
napaMeTpaMM XHMHUYECKOro SKCIIEPUMEHTa HE TOJIbKO HAa KAaYECTBEHHOM, HO U Ha KOJUYECTBEHHOM YpPOBHE.



[udposas maboparopusi MO3BOISIET BECTH JIUTEIBHBIN SKCIIEPUMEHT JIa)Ke B OTCYTCTBHE SKCIEPUMEHTATOpPa, a
9acTOTa X U3MEPECHUI HEMOABIACTHA YEIOBEUYECCKOMY BOCIPHUSTHIO.

B mnpouecce QopMupoBaHUS IKCHEPUMEHTAJIbHBIX YMEHUI YYCHMK  00y4aercs MpeACTaBIISTH
uHopMannio 00 UCCISIOBAHUN B YETHIPEX BUAAX:

*B B€p6aJIBHOMI OIMMCBIBATH 3KCIICPUMCHT, CO3JaBaTh CJIIOBCCHYIO MOJCJIb 3KCIICPUMCHTA, (I)I/IKCI/IpOBaTL
BHUMAaHHUC HA U3MCPACMBIX BCIIMUYNHAX, TCPMHUHOJIOTUHA;

* B TAaOJMYHOM: 3aIOJHATH Ta6J'II/II_[I>I JaHHBIX, JICKAIINX B OCHOBC IIOCTPOCHUA Fpa(l)I/IKOB (HpI/I OTOM Yy
ydJaliuXxcCs BOSHUKACT MMEPBUYHOC IIPEACTABJICHUEC O MaciTadax BeJ'II/ILII/IH);

* B rpau4eckoM: CTPOUTHh TpaduKd MO TAOJMYHBIM [aHHBIM, YTO AT BO3MOXKHOCTH MEpexoaa K
BBIIBUKEHUIO TUIIOTE3 O XapakTepe 3aBUCHUMOCTH MEXIYy BeJIMYMHAMU (IIPU 3TOM YUYHUTEJb [1OKA3bIBAET
IIPEUMYIIECTBO B BU3yalIM3allMy 3aBUCUMOCTEH MEX/ly BEIMUYMHAMHU, HAIJISIIHOCTh 1 MHOTOMEPHOCTb);

® B BUAC MATCMATHYCCKUX ypaBHeHI/If/'II JaBaTb MaTEMaTHYCCKOE OIIMCAHUEC B3aMMOCBs3M BCIIMYUH,

MaTeMaTHdeckoe 00o0meHune.

[lepexox OT KaXIOro dSTama MpeACTaBICHUS WHPOPMALUU 3aHUMAET JIOBOJBHO OOJBIION MPOMEKYTOK
BpeMeHu. B 7—=8 kitaccax 3TOT mporecc HEOOXOOUM, HO B CTaplIMX KJIAccax MOXKHO OBUIO OBl 3TO Bpems
HOTPaTHTh Ha pelieHue Oosiee BaXHBIX 3a1ad. B sToM miaHe nudpoBbie 1a00paTOpHH CYNIECTBEHHO SKOHOMSAT
BpeMs. OTo BpeMs MOXHO moTpatuth corijacHo ®I'OC Ha QopMupoBaHUE HCCIEIOBATENBCKUX YMEHUH
y4aIuxcsi, KOTOpbIe BBIPAXKAIOTCS B CIIEAYIOIINX JCHCTBUSX:

* omnpejesneHue npoodIeMsl;

* IOCTaHOBKA UCCIEI0BATEILCKON 3aauu;

* JIAHUPOBAHUE PEIICHUS 3a]]a4H;

® TOCTPOECHUE MOJIEIIEH;

¢ BBIABMKCHUEC TUIIOTE3,

* SKCIIepUMEHTAlIbHAs IPOBEPKa TUIIOTE3;

® aHaJIN3 JaHHBIX OKCIICPUMCHTOB NN Ha6J'IIOI[eHI/II71;

* popmynarpoBaHUE BHIBOJIOB.

ININTIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOT'PAMMBI

BHEYPOYHOI 1eATeJIbHOCTH «IKCIEPUMEHTATbHASI XMMHUS» A/ 9 KJI1aCCOB € HCIOJb30BAHHEM
o0opynoBanus nenrpa «Touka pocra»

.]Iulmocmnblepesyﬂbmambl
- ONpeCACIICHUEC MOTUBAIIUU U3YUYCHUA y‘-IC6HOP0 Marcpualia,

- OLICHUBAHNC YCBANBACMOT'O y‘lCGHOFO MaTtcpualia, uCXoas U3 COUUAJIbHBIX U
JJMYHOCTHBIX HGHHOCTeﬁ;

—  TOBBILIEHHE CBOEr0 00Pa30BaTEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIOOCHOBHBIX
HCTOPUYECKUX COOBITHI, CBS3aHHBIX C PA3BUTHEM XUMUH U OOIIECTBA;

- 3HaHHUEC IIpaBUJI ITIOBCACHUS B qpe3BBIqaﬁHBIX CUTyalluAIX,

—  OLICHMBAHHUE COLMAIBHOMN 3HAYMMOCTH MPOQeccuii, CBI3aHHBIX C XUMUEH;

- BJIaACHUC ITPpaBUJIaMU 0€30I1aCHOTO 06pa1ueHI/151 C XUMHUYCCKHUMMU BEIICCTBAMU U



00opynoBaHUEM, IPOSBICHUE YKOJIOTHUECKON KYIbTYpPHI.
Memanpeomemmoie pe3yibmanvl

Pezynamusnvie YV/I ;

— 1eJenoJjiaraHue, BKIIIOYas IMOCTAaHOBKY HOBBIX IeJieH, MpeoOpa3oBaHKUe MPAKTUUYECKOW 3ajaud B
MMO3HABATEIIbHYIO0, CAaMOCTOSITEIbHBIA aHAIN3 YCJIOBUH JOCTHKECHUS II€JIM Ha OC- HOBE yuéra
BBIZICJICHHBIX YYHTEJIEM OPHUEHTHUPOB JICUCTBHS B HOBOM YYeOHOM MaTepHalie; IUIAaHUPOBAHUE
MYTH JTOCTHKCHUS 1EJICH;

— yCTaHaBJICHHUE IIEJICBBIX IPHOPUTETOB, BBIACICHUE AIbTEPHATUBHBIX CITIOCOOOB JIOCTHKE-HUS
11eIM ¥ BeIOOp Hanbosee 3ppekTuBHOrO crocoda;

— YMEHHE CaMOCTOATEIBLHO KOHTPOIMPOBATE CBOE BPEMS U YIIPABIIATH UM;

— yYMEHUE IPUHUMATh PEelICHUs B IPOOJIEMHOM CUTyaluu;

— II0OCTaHOBKA y4eOHBIX 3aJ1ay, COCTABJICHUE IIJIaHa U [10CIIE10BATEIbHOCTH ACHCTBHIA;
— opraHu3anus pabo4ero Mecra IpH BbINOJIHEHUH XMMUYECKOTI0 SKCIIEPUMEHTA;

— TMPOTHO3HMPOBAHUE PE3YIHTATOB OOyUEHUS, OIICHUBAHUE YCBOCHHOT'O MaTepHalia, OlleHKa
Ka4yecTBa U YPOBHS MOJyUYEHHBIX 3HAHUHN, KOPPEKIIHS IJIaHa U criocoda IeHCTBUS IpU
HEOOXOOMMOCTH.
lloznasamenvuvie YYJI:

— IIOHUCK H BBIACJICHHUC HH(bOpMaHHH;

—  aHaJu3 yCJIOBHMM M TpeOOBaHUH 3a71a4uu, BLIOOP, COMIOCTABICHHE U 0OOCHOBAHHE CIIOCOOAPEIICHUS
3a/1a4i;

- BBI60p HanOoJee B(I)q)eKTI/IBHLIX CII0c000B pelmicHus 3aJa4 B 3aBUCUMOCTHU OT KOHKPET-HBIX yCHOBHﬁ;

—  BBIIBHWXKEHHE U 000CHOBAaHUE TUIIOTE3bI, BBIOOP crioco0a e€ MpoBEPKY;

—  CaMOCTOSATENIBHOE CO3/IaHUE aliTOPUTMa JEITeILHOCTH MPH PELIICHUU TPOOIIeM TBOPUYE-CKOTO U
TIOMCKOBOTO XapaKTepa;

—  YMCHMUA XapaKTCPU30BATh BCUICCTBA 110 COCTAaBYy, CTPOCHHUIO U CBOfICTBaM;

—  OIKCBIBAaHHUE CBOMCTB: TBép)IBIX, KUIKUX, F8.3006p8.3HBIX BCILCCTB, BBIACIICHUC UX CYIIC-CTBCHHBIX
IMPU3HAKOB;

- I/I306pa)KCHI/IC cocCTaBa HpOCTCfIIHI/IX BCIICCTB C IOMOIIBIO XUMHWYCCKUX (I)OpMy'J'I " CYII-HOCTH
XUMHUYCCKUX peaxunﬁ C IOMOIIbIO XUMHUYCCKUX ypaBHeHHfI;

— TpoBeACHHE HAOIOIEHUH, ONMCaHNe MPU3HAKOB U YCIOBUN TEUCHHSI XUMUYECKUX pPeaK- U,
BBITIOJTHEHHE XUMHUYECKOT0 IKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHaNIN3a HAOOIEHUH 3a9KCIIEPUMEHTOM,
pelieHue 3a1a4, MoaydeHrne XUMHIeCKOH NHPOPMAITUU U3 Pa3TUIHBIX

HCTOYHHUKOB;

— yMEHHE OPraHU30BbIBATh UCCIIEAOBAHUE C LEIbI0 TPOBEPKU TUIIOTES;
—  yYMEHHeE JieaTh yMO3aKIo4eHHs! (MHAYKTUBHOE U M0 aHAJIOTHH) U BHIBOJIbI;

— yMeHHe O0BEKTUBHO OIEHWBATh MH(OPMAIIHIO O BEIIECTBAX U XUMHUUYECKUX MPOIECCaAX, KPUTHICCKU
OTHOCHTHCS K TICEBIOHAYYHON WH(OPMAITUH.
KommynuxamusnuvieYYJI:




— TIOJHOC U TOYHOC BBIPAXKCHHUE CBOUX MBICJICH B COOTBETCTBHH C 3aa1a4yaMi U yCIIOBUAMHA
KOMMYHUKAIIUH,

— aJIeKBaTHOE MCIIOJIb30BaHUE PEUYEBBIX CPEJCTB VIS YUACTUS B AUCKYCCHU U apTyMEHTAIIMHCBOCH
HO3UINH, YMEHHUE MTPECTaBIATH KOHKPETHOE COJIep)KaHHe C COOOIIEHNEM ero B MUCbMEHHOM U YCTHOU
dopme, onpeneneHne croco00B B3aUMOACHCTBHS,

COTPYAHUYECTBO B TIOUCKE U cOope nHpopmaiumy;

— OHIpEAciICHUC cIoco0oB B3aHMOHeﬁCTBHH, COTPYAHHUYECTBO B IIOUCKE U c6ope

uH(pOpMAaIINK, y9acTHe B JUAIIOTE, TNIAHUPOBAHUE OOIIMX CIIOCOO0B PabOTHI, MPOSIBIICHHE
YBAXKUTCIIbHOI'O OTHOUICHUA K APYI'UM YHallIUMCs; OITUCAHUEC COACPIKAHUA BBIHOHHSICMLIX[[GI;'ICTBI/II\;I C
HCJIbKO OPUCHTHPOBKHU B ITPECAMCETHO- HpaKTH‘-IeCKOﬁ ACATCIIbHOCTH,; YMCHHA YUUTBIBATH PA3HBIC MHCHHA
U CTPEMHUTHLCS K KOOPIMHAIIMH PA3IMYHbBIX TTO3UIIHI B

COTPYIHHYECTRBE;

— (opmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, APTYMEHTHPOBATH M KOOPINHUPOBATHEE C
MO3UIUSMU MAPTHEPOB B COTPYTHUYECTBE IIPU BHIPAOOTKE OOIIEro petieHus B
COBMECTHOM JICSATECIILHOCTH;

— OCYILIECTBJISATH B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOITOMOIIIb;

— IUIAHUPOBATH OOIIHE CLIOCOOBI pabOThI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKLIUIO, OLIEHKYAEHCTBUIM
napTHEépa, yMeTh yOexX/1aTh;

— WCIOJIBh30BaTh aJICKBATHEIC S3BIKOBBIC CPEJICTBA JIUIST OTOOPAKCHHSI CBOMX UYBCTB, MBICIICH,MOTHBOB 1
noTpebHOCTEH; 0TOOpakaTh B peuH (omrcaHue, 00bsICHEHUE) COIep KaHne

COBEpIIAeMbIX JEWCTBUI, Kak B (pOopMe I'POMKON COLMATIM3MPOBAHHOM peuu, Tak U B (opme
BHYTPEHHEN peul;

— Pa3BUBATb KOMMYHUKATHBHYIO KOMIICTCHIUIO, UCITOJIB3Ys CPCACTBA yCTHOﬁ 151

MUCbMEHHOW KOMMYHHMKAIIMU IIPU paboTe ¢ TeKCTaMHU y4eOHHKa U JONOJHUTEIbHONINTEPATypOH,
CIPAaBOYHBIMU TaOJMUI[AMU, TMPOSIBIATH TOTOBHOCTh K YB@KEHUIO MHOM TOYKM 3pEHHS MpU
00CYX/IEHUH Pe3yIbTATOB BBHIIIOJHEHHOM paOOTHI.

Ilpeomemmnoie pe3ynomamut

Obyuarowuiics Hayuumcs:
— TIPUMEHSATH OCHOBHBIC METO/IBI TIO3HAHHUS: HAOIIOICHUE, N3MEPEHHUE, SKCIICPUMEHT;

— OIIHUCHIBATH CBOMCTBaA TBép)II)IX, KHUIKHUX, ra3006pa3Hr,1x BE€HIICCTB, BBIACIIAA ux
CYIICCTBCHHBIC ITPU3HAKH,

— pacKpbIBaTh CMBICII 3aKOHA COXPAaHEHMs MacChl BELIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;
— pa3nuyaTh XUMUYECKHE U (PU3NUYECKUE SIBICHUS,

— Ha3bIBaTh IMPU3HAKH M YCIOBUS MTPOTEKAHMUS XUMUUECKUX PEaKIii;

— cobmoaath npaBuia 6e30nacHoi paboThI TPHU MPOBEICHUH OTIBITOB;

— TOJB30BaThCS TAOOPATOPHBIM 000PYIOBAaHUEM U TIOCYIOMH;

— TmoJryyaTh, coOMpaTh Ta3000pa3HbIE BEIIECTBA M PACIIO3HABATh WX; XapaKTepPH30BaTh (U3NYECKHE W



XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX COGHHHGHHﬁ, NpoOBOAWUTL  OIIBITHI,
MOATBCPKAAOIUC XUMUYCCKUC CBOICTBa HU3YYCHHBIX KIIACCOBHCOPTAHNYCCKUX BCUICCTB,

— PpacKphIBaTh CMBICH TOHSATUS «PACTBOP», BBIYUCIATH MAacCOBYIO JIOJIO PACTBOPEHHOIO BEILIECTBA B
pacTBoOpe, FTOTOBUTH PACTBOPHI C OMPEIEIEHHON MacCcOBOIl J10JIel pacTBOPEHHOIO BEIIECTBA;

— XapakTepHu30BaTh 3aBUCHUMOCTh (DH3UYECKHX CBOMCTB BEIIECTB OT THIMA KPHUCTAUIMYECKOW DPEHIETKH,
ONpENENATh BUJI XUMUYECKOHN CBSI3M B HEOPTAaHMYECKUX COCUHEHUSX;

— pacKpbIBaTh OCHOBHBIE TIOJIOKCHHS TEOPUHU DJICKTPOJMTHYCCKOM TUCCOIMAIIUHN, COCTABIATh ypaBHCHUS
AIIEKTPOIMTUICCKON TUCCOLUAITUU KUCIIOT, MEI0YeH, CoJIel UpeakKIiuii HOHHOTO 0OMEHa;
— pacKphIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA, ONPEesITh OKHUCIHTEIb U

BOCCTAHOBUTEIIb, COCTABJIATh YPAaBHCHHA OKHCIIMTCIIbHO-BOCCTAHOBUTCIbHBIX peaKI_II/If/'I;

— Ha3bIBATb (1)aKTOpBI, BJIMAOIIHUC HA CKOPOCTDb XHUMHYECKOU pE€aKuuu;

— XapaKTCpHU30BATH B3aMMOCBA3b MCKAY COCTABOM, CTPOCHHUECM U CBOMCTBAaMH HEMETAJIOBH MCTAlJIOB,
— HPOBOJAUTH OIIBITHI IO MOJYYCHHIO W HU3YYCHHIO XMMHYCCKUX CBOICTB PA3JINYHBIXBCIICCTB,

— TI'PaMOTHO 06pamaTLc51 C BEIIECTBAMHU B OBCEAHEBHOM KM3HH.

Oodyuarouwuiica noayuum 603mMOHCHOCMb HAYYUMBCA:

— BbIAIBHUI'aTb U IIPOBCPATH SKCIICPHUMCHTAJIbHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaX BEILIECTBHA OCHOBE UX
COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTh B XUMUYCCKHUEC PCAKIINU, O XapaKTEPC U MPOAYKTAX
PA3JINIHBIX XUMHUYICCKHUX peaKuHﬁ;

—  XapaKTCpHU30BaATh BCIICCTBA I10 COCTABY, CTPOCHUIO U CBOI>'ICTB8.M, YCTaHABJIMBATBIIPUYNHHO-
CJICACTBCHHBIC CBA3U MCKY JaHHBIMU XapaKTCPHUCTUKAMHU BCUICCTBA,

—  COCTaBJIATH MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPABHCHUSA 110 COKpaIIIéHHI)IM HOHHBIMYPAaBHCHUSAM,

— HPOTHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATH OKUCIIUTCIIBHBIC NI

BOCCTaHOBUTEJIBHEIC CBOMCTBA C y‘IéTOM CTCIICHEH OKHMCIICHUS 9JICMCHTOB, BXOAIIIHUX BETO COCTAB,

—  BBIJBUTATh U MPOBEPSTH HIKCIIEPUMEHTAIBLHO TUIIOTE3BI O PE3YIbTaTaX BO3ACHCTBUIPAZIUYHBIX
(akTOpOB HAa U3MEHEHHE CKOPOCTH XUMUYECKON peaKkuy;

—  HCIOJb30BaTh MPUOOPETEHHBIC 3HAHUS [ KOJOTHUECKU IPaMOTHOTO TIOBEJICHHS BOKPY KaIOIIeH
cpene;
—  HCIOJB30BaTh NPUOOPETEHHBIE KITFOUCBBIE KOMITETCHIIUHU TPH BBHITIOJTHEHUH MPOSKTOB U PEIICHUH

y4e0HO-UCCIIeIOBATENFCKUX 3a1a4 10 H3yYEHHUIO CBOWMCTB, CIIOCOO0B MOTYUEHUSU PACIIO3HABAHUS
BEIIECTB;

—  00BEKTUBHO OLICHNBATDH I/IH(I)OpMaI_II/IIO 0 BCIICCTBAX U XMMHUUYCCKUX MPOLECCAX;
— OCO3HaBaTb 3HAYCHUEC TCOPETUICCKUX 3HAHWH 110 XUMUH JJIA HpaKTI/IquKOﬁ JCATCIIBHOCTHYCIIOBECKA,
CcOo3aaBaTb MOACIU U CXEMBI JJI1 PECIICHUA y‘IC6HBIX " ITO3HaBaTCIIbHBIX 3a4a4, HOHI/IMaTBHeO6XOJII/IMOCTI)

coOII0ICHUSI TTPEANUCAHUH, TPeIaraéMblX B MHCTPYKIIMSIX 1O
UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMUU U JIP.

Conep:kanue NmporpaMmbl

«IKcnepuMeHTANIBLHAS XUMHUS» 9 Kiaace (34 gaca, 1 yac HenmesI0)

Beenenne B Kypc «IKcnepuMeHTadbHas XuMusa-9» (1 1)

Broansiit uHcTpykTax no Th. Xumus — Hayka SKCIEpUMEHTaJIbHAs.



Jemoncmpauuonnutii 3kcnepumenm Ne 1. O3HakoMIIeHHE C 1a0OPATOPHBIM 000PYI0BAHUEM; TPUEMBI
6e30macHoi paboTHI C HUM.
BxonHoe TecTupoBaHue 10 TEOPETUYECKUM U IPAKTUUECKUM 3HAHUAM 3a 8 KJlacc

Pa3znes 1. MHorooopa3ue XuMH4YeCKHUX pPeakiuii B dkcniepuMeHTaabHOH xumuu (7 4)Tema 1.
Xumuyeckue peakiuu (3 4)
IIpakTuyeckas padora Ne 1 «IIpaBuia TexHUKH 0€30MACHOCTH MpHU padoTe ¢ J1ab0paTOPHBIMOOOPYIOBAHUEM.
[IpaBuia nosib30BaHKs HarpeBaTEIbHBIMU YCTPOWCTBAMU»
OBP B skcrIepMMEHTaIbHON XUMHUH

Jlabopamopuutit onvim Nel «VI3yueHne peakuy B3auMOJICUCTBHS CYIb(UTA HATPUS CIIEPOKCUIOM BOJIOPOIaY
TennoBoii a3 ekt xumuueckux peakuuii. [lonstue 06 3k30- U SGHAOTEPMUUECKHUX PEAKITHSIX.

Jlemoncmpauuonnsiii onvim Ne 2 IlpuMepsl 9K30- ¥ SHIOTSPMHUCCKHUX PEAKIIHIA.

Hemoncmpayuonnsiii onvim Ne 3 «TemnoBoit 3pdext pacTBopeHus BeuiecTB B BoJe» CKOPOCTbXUMUYECKUX
peaxKun
Jemoncmpayuonnsiii onvim Ne 4 BzaumozeiicTBie LMHKA C COJITHOM M YKCYCHOM

KHUcJoTaMu. B3aumonaencreue TpaHyJIUPOBAHHOI'O HWHKAa U LIUHKOBOM TMbLIN C COJITHOM

kuciaotoil. B3aumoneiictBue oxcuaa meau(Il) c cepHoii KMCI0TON pa3HOI KOHLIEHTpALUK PUPA3HBIX
TEMIEpaTypax.

IIpakTyeckas padora Ne2. 3yueHue BIUsSHUA yCIOBUI IPOBEACHN XMMUUECKON PEAKIIMMHA €€ CKOPOCTb.
Jlabopamopuuwiit oneim No2 «CpaBHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHLHONCIIOCOOHOCTH

METAJIJIOBY

IToaroroska x ' A

Tema 2. DaexkTposuTuyeckas quccouuamnus (4 u)

DNEeKTPOIUTHYECKAs JUCCOLMAIUS — [JIaBHOE YCIOBHE IPOTEKAHUS PEAKIUil B pacTBOpax.
Jlemoncmpayuonnbtii onetm  Ne5 VcnbltaHme — pacTBOpOB — BEIIECTB  HA JIEKTPUYECKYIO
IPOBOIUMOCTb. [lemoncmpayuonnsiii onvim Ne6 «DNEKTPOIUTHI U HEINEKTPOIUTHIN DIEKTPOIUTHUECKAs
JIUCCOITHAITHA KUCIIOT, MEJ0Yei U COJIEH.

Jlabopamopnutii oneim Ne 3. «CunbHble U ciabble dIEKTPONUTh» OrpeneneHne KUCIOTHOCTH- OCHOBHOCTH
CpeJibl TOJIYYEHHBIX PaCTBOPOB C IIOMOIIBI0 HHAMKATOPA U 1aTYMKA 3JIEKTPOIIPOBOJHOCTH

Jlabopamopnwtii onvim Ne 4 «3aBUCUMOCTH DJEKTPOMPOBOJHOCTH PACTBOPOB CUJIBHBIX AIIEKTPOJUTOB OT
KOHIIEHTPALlUU HOHOB

Peakiiuu nonHoro ooMeHa.

Jlabopamopuuwiit oneim Ne 5 «B3anMopeiicTBre THAPOKCH A OapHsi ¢ CEPHOM KUCTOTOM
Jlabopamopnutii onvim Ne 6 Peakuiuu oOMeHa MeX1y pacTBOPAMH JIEKTPOIUTOB.

Ilpakmuueckan paboma Ne3. «OnpeneneHue KOHIEHTPALUH COJIH 10 3JIEKTPOIIPOBOJHOCTUPACTBOPAY
ITonroroska xk T A

Ilpakmuueckasn paboma No4, Pemenue AKCIEPUMEHTAIBHBIX 3aja4 o TeMe
«QnexTpoauTuyeckas guccoruanus». Th

TecroBbIil KOHTPOJIb o  pasgeiy «MHoroodpasue XHMHYECKHX peakumii B
IKCHEPUMEHTAJIBHON XUMUN»



Pa3nen 2. [IpakTHKYM 110 M3y4Y€HHIO CBOWCTB NMPOCTHIX BelIeCTB: HEMETAJIOB U METAJLII0B,UX COeIMHEHUI
(20u)
Tema 3. CBoiicTBa rajioreHoB (2 4)

lamorensr: gusndeckue u XumMudeckue cBoiicTBa. COeMHEHHSI TAIOTCHOB. XJI0poBoAOpo Jladopamopnutii
onvim Ne7 Pacnio3HaBaHHE COJISTHOM KUCJIOTHI, XJIOPUAOB, OPOMHIIOB, MOJUIOBH HOAA.
Jlabopamopuuwiit onetm Ne8. OTOenuBaronye CBOMCTBA XJIopa .

Jlabopamopnutii onvim Ne9. BzauMHOE BBITECHEHHE TaJIOTEHOB U3 pacTBOPOB UX coiiel IIpakmuueckasn
paboma Ne 5. «Onpedenenue cooepricanusn Xa10puo-uonoe 6 numuegoil odenllonroroska k ' MA
Tema 4. CBoiicTBa KHCJI0poaa U cepbl (4 4)

KI/ICJ'IOpOI[Z IOJIYUYCHHUEC U XUMHUYCCKHUE CBOICTBA.

Hemoncmpayuonnviit onoeitm Ne 7. «llonydyeHue u coOupaHue KHCIOpoAa B JabOpaTOpUM H3ANOJIHEHUE UM
ra3oMeTpar
Jlabopamopnutii oneim Nel(. «'opeHue cepbl Ha BO3AYXE U B KUCIOPOJIEN

Cepa. XuMuueckre CBOMCTBA CEPBI.

Jlemoncmpayuonnsiii onvim Ne7. ANNOTPONHbBIE mMonupukanuu cepbl. O3HaAKOMIICHHE C
o0pa3iamMu cepbl U €€ TPHUPOTHBIX COCTUHCHUN.
CoenuHeHus cepbl: CEpOBOIOPOI, CEpOBOAOPOAHAS KUCIOTa. CynbhuIb.

Jlemoncmpayuonnstii onvim Ne8 OOpa3ipl IPUPOAHBIX Cynb(OUI0B U cynbdaToB. JJadopamopusiii onvim Nell
KavecTBeHHBIE peakuuu Ha cyabQua-uoHbl B pactBope.CoenuHenus cepbl: okcun cepol (IV), cepuucras
KHCJIOTa U €€ COJIN.

Jlabopamopnutit onvim Nel2 KauecTBeHHBbIE peaklMM Ha Cylb(UT- HOHBI B pacTBope.CoeTMHEHUs Cephbl: OKCHL
cepsl (VI), cepHast KUCIIOTa U €€ COJH.

Jlabopamopnutii onvim Nel3 KauecTBeHHbIE peakluM Ha cyib(aT-uoHbl B pacTBope.CBONCTBA CEPHOI
KHUCTIOTHI.

Jlabopamopuuwtit oneim Nel4 V3yuenne CBONCTB cepHOi KUCIOTHIIloroTOBKA K

A

Tema 5. CBoiicTBa a3ora u docdopa (5 4)

A30T: pu3ndecKkrue U XUMHUYECKUE CBOMCTBA. AMMUaK.
Jemoncmpayuonnsiii onotm Ne9 Th [lonyyeHne amMmmuaka U €ro pacTBOpeHHE B BOJIE.

Jlabopamopuuwiit oneim Ne 15 «OcHoBHBIE cBOiicTBa aMmMuaka»Conu

aMMOHHSI.

Jlabopamopuuwiit oneim Nel6 B3anmopeiicTBrue colieli aMMOHHUS CO TeI09aMUA30THAS
KHCTIOTA.

Jlabopamopnuwtit oneim Ne 17. VI3ydenne cBOWCTB a30THOM KUCIOTHI

Ilpakmuueckan paboma Ne 6. «OnpeneneHre HUTPAT-HOHOB B MUTATENIbHOM pacTBope»Coin a30THON
KHUCIIOTHI — HUTPATHI.

Jemoncmpauuonnwtii onvtm Nel() OGpa3iibl NpUpOAHBIX HUTPATOB U pocdartos. Jladopamopuosiii onvim Nel§
O3HakomiieHHE ¢ a30THBIMU B GochopHBIMU yao0peHusMu.Pacrio3HaBaHue a30THBIX yIOOPESHUH.

dochop. Coenunenust hocdopa: oxcua docdopa (V), oprodochopHas kuciaora u ee comu.PochopHbie
ynoOpeHus

Jlemoucmpayuonnsviii oneim Nell OOGpa3isl kpacHoro ¢ocdopa, okcuaa pochopa (V),
npupoaHbIX pocharos.

Jlabopamopmnutii onvim Nel8 «"openue cepsl 1 hocdopa Ha Bozayxe u B kucinopoaenlloaroroska k F'MA

Tema 6. CBoiicTBa yriiepoaa u kpemuus (4 4)



VYraepon, puznueckue cBoicTBa. ANIIOTPONUS yrilepoaa: anmMas, rpaduT, kapouH, QyriepeHsl. XuMU4ecKue
CBOMCTBA YyIJIEpOJa.

Jlemoncmpauuonnutii onvtm Nel2 Mojenu KpUCTAUTMYECKUX pemETOK anmasza u rpadura.OKcubl yriepoaa.
VYrapHbIi W yIAEKUCIBIN Ta3bl. YTOJIBHAS KHCIIOTa, KapOOHATHI

Jlemoncmpauuonnuwtii onvtm Nel3 O0pa3ipl NMPUPOIHBIX KAPOOHATOB M CUIIMKATOB.

Jlabopamopnowtii onetm Nol9 KauecTBeHHasi peakius Ha YIJICKUCIbIA Ta3.
Jlabopamopnutii onvim Ne2(). KauecTBeHHass peaknys Ha KapOOHAT-HOH.

Jlabopamopnutii onvim Ne 21 «B3aumoielicTBUE U3BECTKOBOM BOJIBI C YIJIEKUCIIBIM razom» Ilpakmuueckasn
paboma Ne7. «[lonyuenune okcuma yriepoaa (IV) u msydenue ero cBoiicTB.PacnosnaBaHue KapOOHATOBY.
Kpemuuii 1 ero coeluHeHUs.

Jlabopamopnutii (3anumamenshutii) onvim Ne 22 «BpipaniyBaHue BOJOPOCIEH B CHIMKATHOMKIIEE)
ITonroroska xk 'MA

KonrtpoJbHoe TecTupoBanue no noapasaeny «lIpakrukym no u3yuyeHuio cBoiicTB NPOCTHIXBENIECTB
HEMETAJJIOB UX COeTMHEHUI»
Tema 7. O61mMe ¥ HHAMBHAYAIbHBIE CBOiicTBa MeTaJLI0B (5 1)

OO6mue ¢u3nueckue W XUMHUYECKHE CBOICTBA METANIOB: PEAKIMU C HEMETalIaMH, KUCIOTaMH, COJISIMH.
BoccranoBuTenbHbIE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH PsiJl HANIPSKEHUN METaJUIOB.

Jlabopamopuwiit onetm Ne23. B3aumoneiicTBHE METaIOB C pacTBOpaMH coJield. BiammonelicTBre MeTallsioB
(Maruusi, IIMHKA, KeJe3a, MEJIN) C paCTBOPAMH KUCIIOT

Hemoncmpayuonnsiit onvim Nel4. zydenne oOpasnoB Meramios.lllenounsie

MeTasuibl. CoeIMHEHUs MENOYHBIX METAJIOB

Jlemoncmpayuonnwtii onvtm Nel5 B3arimoielicTBUe 1IEJIOYHBIX METAJUIOB ¢ BOAoW.CBoOMCTBa
IEJIOYHO3EMENBbHBIX METAJJIOB M UX COETUHEHHH.

Jemoncmpayuonnsiii onvim Nel6 BzaumopelicTBue MIETOYHO3EMENBHBIX METAIOB € BOA0N.O0pa3iibl
BOKHEUIITUX MPUPOJTHBIX COCTUHEHUM MAarHus, KaJIbIIHs.

CaolicTBa coeqMHEHNH Kanb1us. JKecTKOCTh BOJIBI

Jlabopamopnutii onvim Ne24. O3HaKOMIIEHHE CO CBOMCTBAMHM M MpeBpallleHUusIMU KapOOHATOBU
THJIpOKapOOHATOB.
Jlabopamopuuwiit oneim Ne25. Y cTpaHeHHE )KECTKOCTU BOJAbI B JOMAIIIHUX YCIOBHSIX

CBolicTBa aTIOMUHUS. AM(I)OTepHOCTL OKCHaa W TUAPOKCHUAA aJITFOMHUHUA.

Jlabopamopuuwiit onvtm No26. [1onyueHne ruipokcua allOMUHUAS U B3aUMOJEHCTBUE €ro CKUCIOTaMU U
[IEJT0YaMU.
Keneso.

Jemoncmpauuonnwiii onvtm Nel7. OGpa3ubl pya xkene3a. Ckuranue jxese3a B KHCIOPO/Ie.

Jlabopamopuuiit oneim Ne 27. «OxucieHue xene3a BO BIaXHOM Bo3ayxe» CBolcTBa

COCIIMHEHUH jKeye3a: OKCHIOB, THIPOKCUIOB 1 coseit sxerne3a(ll u 1),

Jlabopamopnutit onetm Ne28 Tlonyuenue ruapokcuaos xeneza(Il) u (111) u B3aumoaeiicTBre nXc KUCIOTaAMU U
IIeJI0YaMHU.

IIpakTyeckas padora Ne8. Pemenue JKCIIEPUMEHTAIIbHBIX 3ajady mo TemMe «OOmue u
WHIUBUIyalIbHBIE CBOWCTBA METAIIIIOBY.

Iloocomoska k 'TMA

KonTpoabHoe TecTupoBanmMe 1o mnoapasneny «lIpakTHKyM MO M3y4EHHIO CBOMCTB MPOCTHIXBEUIECTB
METAJJIOB UX COEIUHEHUI



Pa3nes 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHOM M MPOEKTHOI aesiTe1bHOCTH ( 6 1) TexHuka
0€30MaCHOCTH IIPH BBIIIOJIHEHUU CAMOCTOSTEIbHBIX OIBITOB U AKCIEPUMEHTOB B JOMAIIIHUX YCIOBUSX U C
UCTIOJIb30BaHUEM 000PYIOBAaHHS XUMUYECKOHN JIaOOPaTOPHH.

IIpakTuyeckasi padora Ne9. OOpamieHre co CTEKIOM (CrudaHue CTEKISTHHON TPYOKH,U3TOTOBJICHHE: TTUIICTKH;
KallWIISIPOB; MPOCTEHIINX y3JI0B; MPOCTEHIINX NpUOOpOB) XUMHUYECKUN aHAIN3: KAUeCTBEHHbIH U
KOJIMYECTBEHHBIN

TeopeTnueckre OCHOBBI ONBITHO-IKCIIEPUMEHTAILHON U IPOEKTHOM J1eATENbHOCTU. BBIOOp TEMBI

npoekra. [InanupoBanue qesITENbHOCTH.

[ToaroroBka npoekra. Co0p nHpopMalmu o JaHHOH Teme. MoenupoBaHue IPOEKTHONAEATEIbHOCTH.
BeinosnHenne yueOHbIX IPOEKTOB, OIBITHO-IKCIIEPUMEHTAIBHBIX paboT.

IpakTnyeckue padorsl Nel0-12 no Temam npoexToB y4amuxcs [loaroroska

y4€OHBIX IPOEKTOB K 3alIUTE

IIpomexyTouHas aTTecTanus. 3alIMTA IPOEKTOB

[oaroroska k 'MA, BIIP: pemienue npakTuko opueHTUPOBaHHBIX 3aaaHuilloaroroska

k ['A, BIIP: pelienre npakTUKO OpUEHTUPOBAHHBIX 3aJIaHUI

O6o006menne, cucTeMaTu3anus ¥ KOPPEKIUs 3HAHUK yJaluxcs 3a Kype « DKCIIepUMEHTaTbHAsIXUMUs», 9
KJIacc.

DopMbI KOHTPOJISA
Dopmuposanue HKT-komnemenmuocmu ooyuarouuxcs

Y4eHuk Hay4YUTCA:

- HCIOJIb30BaTh pa3HbIEe MPUEMbI MOMCKAa MH(POPMAIMK Ha MEPCOHATHPHOM KOMITBIOTEPE B 00pa30BaTEIHHOM
MIPOCTPAHCTBE C UCIOJIb30BAaHUEM 000pYyI0BaHUs IU(PPOBOH TabopaTopuu;

- HCIIOJIb30BaTh Pa3IMYHbIE CIIOCOOBI XpaHEHHsI U BHU3yalH3aluu WH(OpMALMU, B TOM uucie, B Tpadudeckon
dbopme

Dopmuposanue KomnemeHMHOCMU 6 001aCHU ONBIMHO-IKCREPUMEHMAIbHOU U NPOEKMHOU 0eaAmelbHOCmU
Y4yeHUK Hay4yuTCS IUJIAaHUPOBATh M BBIMOJIHATH y4eOHOE HCCIEIOBAHME W Y4YEOHBIH MPOEKT, HCIONb3YA
o0opyoBaHue, MOJIENIN, METOIbI, IPUEMBI, aJIeKBaTHBIE UCCIIETyeMOM pobdeme.

Y4eHHK MOTYyYUT BO3MOXKHOCTh HAYYUTHCS CAMOCTOSITENTFHO 3a/JlyMbIBAaTh, IUTAHUPOBATH U BHITIOJIHATH Y4eOHOE
WCCIIeIOBaHNE, YICOHBIN U COITMATBHBINA MPOEKT MO €CTECTBEHHOHAYYHOW HAIIPaBICHHOCTH.

Yuem pezynomamoe eneypounoii oeamenvnocmu

Dopmbl U nEpUOOUUHOCTL KOHMPOILA

Bxoonoii konmpons TPOBOAWTCA B Hadaje ydeOHOro roaa Ul MPOBEPKH HAYalbHBIX 3HAHUNA W YMEHUH
o0yJaromuxcs.
Texywuti KOHmMpO.Ib TIPOBOJUTCS HA KAKIOM 3aHATHH B (hOPME Mearorndeckoro HalJroICHuSI.

Tecmosbwiii KOHmMpOoJib OCYHICCTBIACTCA 110 OKOHYaHHUHU N3YUCHUA KaXXKA0T0 pasacia.

Ipomedxxcymounas ammecmayus TPOBOJUTCA B KOHIIE y4eOHOro roaa B (opMe 3alIuThl MPOEKTa, MO3BOJISIET
MIPOBECTH aHAJIM3 pE3yJbTaTUBHOCTH OCBOEHUS OOYYAIOIIMMHUCA OCHOB ONBITHO-3KCIIEPUMEHTAIBHOU U
MIPOEKTHOM J1eATeIbHOCTH JaHHOTO Kypca BHEYPOUHOH eATeNbHOCTH «DKCIEPUMEHTAIbHAS XUMUS».

Kpumepuu OUECHKU pe3yibmamoe 0C60€HUA npocpammosl Kypca

Pabora oOyuwaromuxcs OLIEHHMBAaeTCs MO TPEXYPOBHEBOM IIKajie, MPEAINoaraloniel Haiudue Claeayrox
YPOBHEN OCBOCHMS TPOTPAMMHOTO MaTepHalia: BBICOKUW, CPETHUM, HU3KUM.
Bbicokuii ypoBeHb: 0OydarolIUHCs JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B



00pa3oBaTEeNbHON JIEATENILHOCTH, MpPOSBISIET HHULMATUBY, HE IMPOMYCKAET 3aHATHA 0€3 yBaKUTEIbHOU
IIPUYMHBI, JEMOHCTPUPYET BBICOKUN YPOBEHb 3HAHUN MKOMIIETCHIUH, BIAJACET HA BBICOKOM TBOPYECKOM YPOBHE
nproOpeTEHHBIMU B XO/I€ U3YUYEHUS IMPOTrPAMMbl YMEHHUSIMHU M HaBBIKAMU;

Cpeanuii  ypoBeHb: 00ydalIIMHCA JEMOHCTPUPYET OTBETCTBEHHOCTh UM  3aMHTEPECOBAHHOCTb B
00pa30BaTEeNbHON J1€ATEBHOCTH, MPOSIBIAET XOPOIIMH YPOBEHb 3HAaHMH M KOMIIETEHLUH; WHUIMATUBBl HE
HPOSIBIISET, HO CHOCOOEH NOJAEP)KMBaTh MHHULIMATOPA B IpPEAJaraéMoM I0JIe JEATEIbHOCTH, B JOCTaTOYHOU
CTEIECHHU BJIaZICET MIOJy4a€MbIMU B XOJ1€ U3YUEHUS IIPOIPaMMbl YMEHUSAMHU U HABBIKAMH;

Huskmuii ypoBeHb: 00y4yaromuicss IEMOHCTPUPYET HEAOCTATOUHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTDH B
00pa30BaTeNbHON IEATEIBHOCTH, NIOCEUIAET 3aHATUS OT Cllydas K ClIy4ar0, IIOKa3bIBae€T yJOBJIETBOPUTEIbHBIN
YPOBEHb 3HAaHMH M KOMIIETEHLIMH, B LIE€JIOM Ci1a00 BIaJeeT IOJIy4aeMbIMH B XOJ€ H3YyYEHHs IpPOTrpaMMbI
YMEHMSMU U HaBBIKAMHU.

DopMBbI Pe3yJabTATOB OCBOCHHUS IIPOrPaAMMbI BHEYPOUHOM J1eATEJIbHOCTH:

1. Ormerka ypoBHS n0OCTHKEHHI 00Y4AIOIIEroCs B JIUCTE IIE1arOrHIeCKOro HaOII0ICHNS;

2. 3anucH B KypHaJe yu4éTa 0 pe3yIbTaTUBHOCTH y4acTUs 00YYaoNUXCs B MEPOIPUATHAXPA3HOTO BUIA
U YPOBHS (UIUIOM, TpamMoTa, 6J1arogapHoCThb, APYToe);

3. 3anucu B KypHaJIe yqéTa 00 Y4aCTHUH B BBIC3JIHBIX MCPOIIPHUATHUSAX.

Ounenka TecToBBIX padoT.

TecTbl, cocTosimye U3 MATH BOIPOCOB MOKHO HCIIOJIB30BaTh MOCIIE U3YYCHHUS KaXIOT0 MaTepraia (ypoka).
Tect u3 10—15 BOmpoCcOB MCHIONB3YETCs A MEPHOANYECKOro KOHTposst. Tect u3 20 BOmpocoB HEOOXOIMMO
HCIIOJIB30BAaTh JIs1 UTOTOBOI'O KOHTPOJIA.

Ouenka pedepara.

Pedepar oneHnBaeTcs Mo CIeAYIOMUM KPUTEPUSIM:
* coOroienue TpeboBaHuil K ero 0(opMIICHUIO;

* HeoOXOIUMOCTh U JIOCTAaTOYHOCTh JUJISl PACKPBITUS TEMbl NPUBEIECHHOW B TeKCTe pedepaTanHpopMaiuy;

® YMCHHEC 06yqafomeroc51 CBO6OI[HO H3JIaraTb OCHOBHBIC HJICHU, OTPA’KCHHBIC B peti)epaTe;

* cIOCOOHOCTH OOYYAIOIIErocsl MOHATH CYTh 3a/1aBa€MbIX YICHAMU aTTECTAIIHOHHOW KOMHMCCHUUBOIIPOCOB U
chopmMynupoBaTh TOUYHBIE OTBETHI HA HUX.
Ouenka npoekra.

[IpoekT oreHNBaAETCs MO CIASAYIONINM KPUTEPHSIM:
* coOmrofieHre TpeOoBaHUM K €ro 0(hOPMIICHHUIO;

* HEoOXOJUMOCTh U JOCTAaTOUYHOCTb JJISi PACKPBITHS TEMbI IPUBEACHHON B TEKCTE MPOEKTanH()OpMalnu;

® YMCHHC 06yanOHlCFOCH CBO6OI[HO H3JjlaraTb OCHOBHBIC HJICHU, OTPAKCHHBIC B IIPOCKTCE;

* coCOOHOCTH OOYYaIOLIErocsl MOHATh CYTh 3a/1aBa€MbIX WIEHAMU aTTECTAllMOHHOM KOMHMCCHUHBOIIPOCOB U
c(hOopMyIIHpPOBAaTh TOUYHbIE OTBETHI HA HUX.

Temamuka uccnedosamenbCKux U RPOEKMHBIX padom ¢ UCno1b306aHUEeM 000PYO00BAHUAYEHMPA
«Touka pocmay:

1. MsydeHue men09HOCTH Pa3IMYHIX COPTOB MBLIA U MOIOLIUX CPEICTB.
2. VuauMkaTopHbIE CBOWCTBA Pa3IMYHbBIX PACTEHHUI M IBETOB (¢ onpesenenueM pH pacTBopos).

3. Omnpeenenne KauecTBa XJ1e60NeKapHOi MyKH U X1e0a.



Omnpenenenre KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

OHpeHeHeHHC 3aBUCMMOCTH HM3MCHCHUS pH LOCJIBHOI'O U MAaCTCPU30BAHHOI'0 MOJIOKa OTCPOKOB XpaHCHHA.

N3ydenue 3)peKTUBHOCTH Pa3IMUHBIX COJIEBBIX IPEIIOK.
KoncTpynpoBanue «XUMHUYECKUX IPENIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKIUIX.

CuHTE3 «MaJaxuTa B Pa3JInNUHbIX YCIIOBUAX.

© o N ou &

N3yuenue Koppo3uH xenes3a B pa3IMuHbIX YCIOBUIX.

10. Bnusnue cBeTa M KUCIOPOA HA CKOPOCTH Pa3JIOKEHHS PACTBOPA MOAUA KAHS.
11. Onpenenenne kauecTBa BOIONPOBOIHOI BOIBL.

12. XKéctkocth Boabl. CIIOCOOI ONpeieneH s KECTKOCTH BOIbL.

13. Bymaxnas xpomarorpadus. XpomaTorpaguueckoe pa3aelcHUe BEIIECTB.

14. XpycransHoe cTekn0. MOXKHO JIM HCHIOIB30BATh JUIS XPAHEHHUS TTHIIA?



KAJTEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
«IKcnepuMeHTAIbHAsA XUMHUMD) - 9 Kjacce (34 yaca)c

TOYKA \!pocm

HCII0JIb30BaHUSA 060py[[0BaHHH HEeHTpa «Touka pocTa»

Ne ni/mn Tema Koa- Har NupopmannoHHasi Hcnoan3oBanue
ypoka BO a NOJ/IepKKa o0opy0BaHuA
yaco Y4eOHHK y4eOHUK «ToukapocTta»
B «Xumus» 8,9k
; aBT.Pym3utucl .E.,
Denpaman O.1°.
1. Beoonwviit uncmpykmasic no Th 1 Texnuka
XuMUs — HayKa SKCIIepUMEHTaIbHasL. 0€3011acHOCTH B
TP KaOWHEeTe XUMUU
Jlemoncmpayuonnwtii onvim Nel. LEHTpa
O3nakomnenue c 1a60pamopHsvim 000py0o6anuem; «Touka Poctay.
npuémvl 6€30NACHOIl PAdOMbL C HUM. 3HAKOMCTBO C
BxoaHoe TecTUPOBaHUE 10 TEOPETHYECKHUM H 00opynoBaHUEM.
NPaKTHYeCKUM 3HAHUAM 3a 8 KJacc
Paznen 1. MHoroo6pa3ue XuMH4eCKHX pPeaKiuii B IKCIePUMEHTANLHOI XumuH (7 4)
Tema 1. Xumunueckue peakunu (3 1)
2. Ilpakmuueckan paboma Ne 1 1 JaTunk TemrepaTypbl

«IIpasuna mexnuku 6ezonacnocmu npu pabome c
nabopamopuvim 06opyoosanuem. Ilpasuna
nonb308anus HazpegamenvHvimu ycmpoucmeamuyn, Th
OBP B skcnIepMMeEHTaIbHOW XUMHUH

Jlabopamopnuuii onvim Ne 1 «H3yuenue peaxyuu

63au- MoOelucmeus cyavuma Hampus ¢ NEPOKCUOOM
6éooopooa»Th

(TepMoOTIapHBIii),
criupToBkalaTumk
TeMITepaTypbl
TUIATUHOBBIN




TennoBoii 3¢ pext xumuueckux peaknuii. [lousaTre 06 1 Jatunx

9K30- ¥ SHJOTEPMHUECKUX PEaAKIIHSIX. TEeMIEPaTyphl
Jemoncmpayuonnwiit onvim Ne 2 [Ipumepwi 5k30- u IUTATHHOBBIN
9HOOMEPMUYECKUX PeaKyull.

Jlemoncmpauuonnwtii onvtm Ne 3 «Tennosoit

Ippexmpacmeopenun eeuwecme 6 600e»

CKOpOCTh XMMHYECKUX pEaKIUid 1 Haruuk pH

Jlemoncmpayuonnwtii onvtm Ne 4 Bzaumooeiicmeue
YUHKA CCONAHOU U YKCYCHOU KUCTIOMAMU.
Bszaumooeticmeue

2PAHYIUPOBAHHO20 YUHKA U YUHKOBOU NbLIU C COJISIHOU
Kuciomou. Bzaumooeticmesue oxcuoa meou(Il) ¢ ceproii
KUCTIOMOU pa3HOU KOHYEHMPAayuu npu pasHulx
memnepamypax.

Ilpakmuueckaa paboma No2. H3zyuenue enuanus
YC06UTL NPOBEOCHUA XUMUYECKOU PeaKyuu Ha eé
ckopocms. Th

Jlabopamopuviit onetm Ne 2 «Cpaenumenvhasn
xapakme- pucmuka 60CCMAHOBUMENbHOLL
CROCOOHOCHU MEMANI06)»

Th TloaroroBka k T 1A

JlaTuuk HanpsKEHUs

Tema 2. DnexkTposiuTuyeckas qucconuamnus (4 4.)

DIEKTPOTUTHIECKAs TUCCOIUAIINSI — TJIABHOE YCIIOBUE 1
MIPOTEKAHUs PEaKIMi B pacTBOpax.
Hemoncmpayuonnstii onvim Ne5 Hcenvimanue
pacmeoposeewecms Ha I1eKmpuiecKyio
NPOBOOUMOCb.

Jlemoncmpayuonnwtii onvtm Neb
«DneKmpoumvl UHEIIeKMPOIUMbLY)

Jatuuk
3JIEKTPONPOBOJHOCTH




DINIEKTPOIMTUYECKAS TUCCOIIUALIAS KUCIIOT, IMIEJI0Yer U 1 PeakTuBrl 1

COJICH. XUMHYECKOE
Jlabopamopnuwtit onvim Ne 3. « Cunvuvle u ciadvle sex- obopynoBaHue
mponumsiy Onpedenerue KUCIOMHOCMU-0CHOBHOCTU PeaxTuBbl n
Cpeobl NONYHUEHHBIX PACIEOPO8 C NOMOUBLIO UHOUKATNOPA U XUMHUYECKOE
oamuuxasnekmponposoorocmu, Th o0opyaoBaHue

Jabopamopuviit onetm Ne 4 «3asucumocmo
NEKMPO- NPOBOOHOCMIU  PACMBOPOE  CUTbHBIX
JIeEKMpOoIumoe OMmKOHYermpayuu UOHOS, Th

Peakiinu nonnoro oomMexa. JlaTuuk
Jlabopamopuuwiit oneim Ne 5 « Bzaumooeticmeue 1 3JIEKTPOIIPOBOJIHOCTH,
euopokcuoabapus c ceproti kuciomoiy , Th n03aTop 00bEMa
Jlabopamopnutii oneim Ne 6 Peaxyuu obmena KUJKOCTH, OFOpeTKa

medicoypacmeopamu snekmponumos, Th
Ilpakmuueckan paboma Ne3.
«Onpeoenenue KoHyeHmMpayuu coau no
anekmponpogoonocmupacmeopay, Th

ITonroroBka k I TA

Ilpakmuueckasa paooma Ned. Pewenue PeaktuBbl 1

IKCHEPUMEHMATILHBIX 3A0ay NO meme XUMHYECKOE

«Inexkmponumuyeckan ouccoyuauua». Th o0opyaoBaHue,

TecToBBIII KOHTPOJIb 1O pazdeny « MHoroodpasmue JaT4uK

XMMHYECKMX PeaKluii B IKCIEePUMEHTATbHOM XUMHN» ANEKTPONPOBOJIHOCT
"

Pa3zzen 2. [IpakTHKYM 10 H3Y4Y€HHUIO CBOICTB MPOCTHIX BEIIECTB: METAJUIOB M HEMeTAJL10B, uX coenuHenuii (20 y)Tema 3. CBoiicTBa
rajioreHoB (24)

0. ["anorensl: pusnyeckre U XMMHUECKHUE CBOICTBA 1 PeakTuBbl n
Jlabopamopuwtii onvim Ne7 Pacnosuasanue consinou XUMHYECKOE
KUCIOMbL, XIOPUO08, OPOMUA0E, UOOUO08 U 10OA. obopynoBaHue
b




10. | Jlabopamopmuwiit onvim Ne8. 1 Anmapat ais
Omobenusarowue ceolicmea xiopa , MIPOBEJICHUS
Th/labopamopnutii onvim Ne9. XU-MUYECKUX
Bzaumnoe evimecnenue 2anoeenog us pacmeopos ux po-
coneu, ThIlpakmuueckasn paboma Ne 5. «Onpeodenenue ueccoB (AIIXP)
cooepirca- HUA XaA0puod-uoHoe 6 numovesoii eooe» Th PeakTuBbl n
IToaroroBka k ' TA XUMHYECKOE

obopynoBanue JlaTunk
XJIOpUI-
HMOHOB

Tema 4. CBoiicTBa Kucjaopoaa u cepbl (4 1)

11. | Kuciopoa: noinyyeHrne U XUMUYECKHE CBOMCTBA. 1 PeaktuBbl n
Hemoncmpayuonnstii onvim Ne 7. «llonyuenue u XUMHYECKOE
cobupaHnue Kuciopooa 8 1abopamopuu o0opynoBaHue
U 3anoaHeHue UM 2a30Mempay
Jlabopamopuuwiit oneim Nel(.

«l'openue cepwvl na 6030yxe u ¢ kucinopooe» Th

12. | Cepa. XumMuueckue CBONCTBA CEPHI. 1 PeakTuBbl, KOIIEKIIUU
Jemoncmpayuonnsiii onvim Ne8. Annomponnvie U XUMHYECKOE
Mmooughukayuu cepvi. O3HaKomaeHue ¢ oopazyamu cepol o0opynoBaHue
U e€é NnpupooHvIX COeOUHeHUl.

13. | CoenuHeHUs CephI: CEPOBOIOPOI, CEPOBOOOPOOHAs 1 Ammapart s

kucioma. Cynbhubl.

Jemoncmpauuonnwtii onvtm Ne9 Oopaszyvi
NPUPOOHBIXCYTIbPUOO8 U CYIbDAMO8.
Jlabopamopnwui onvim Nell. Kauecmeennvle
peakyuu nacyroguo-uoust 6 pacmeope. Th

MIPOBEJICHUS XU~
MHYECKHUX PEaKIUN
(AIIXP), mpubop s
MIOJIyY€HUs Ta30BUIN
annapat Kunmna
PeakTuBbl, KOJIIEKIUH U
XUMHUYECKOE
obopynoBaHue




14.

Coenunenus cepol: okcup cepol (IV), cepaucras kucinora
U €€ COJIU.

Jlabopamopuuwiit onvim Nel2Kauecmesennvie peakyuu
Hacyroghum- uonst 8 pacmeope. Th

Coenunenus cepsl: okcunt cepsl (VI), cepHast kuciora u ee
COJIN.

Jlabopamopuuwiit oneim Nel3 Kauecmesennvie

peaxkyuu Hacyibgham-uoHvl 8 pacmeope.

b

CaoiicTBa cepHoit kKucnoTsl Jlabopamopnutii onvim Nel4
U3zyuenue ceoticme cepnoui kuciomsi, Th

IToaroroska k A

Anmnapar ais
MIPOBEACHUS XU-
MHYECKUX PEaKLINi
(AITXP)

Tema 5. CBoiicTBa a3ota u ¢ocdopa (44)

15.

A30T: (pu3HUecKre U XUMUYECKIE CBOMCTBA.
AMMUax.

Hemoncmpayuonnwtit onvtm Nel0 [lonyuenue
amMmMuaKa u e2opacmeopenue 8 8o0e.
Jlabopamopuuwtit oneim Ne 15 «Ocnoenvie
ceoucmea am-muaxa» Th

Conu aMMOHUSI.

Jlabopamopmuwtit oneim Nel 6

Bszaumooeticmsue coneti ammonus co wenouamu Th

1

§23
§ 24

JlaTuuk
AJIEKTPONPOBOTHOCTH
PeakTuBbl 1 XuMHUECKOE
o0opynoBaHue

16.

A30THas KUCIOTA.

Jlabopamopnuuii onvim Ne 17. H3zyuenue ceovicme
asomuotikuciomol TH

Ilpakmuueckasa paooma Ne 6. «Onpeoenenue numpam-
uornosg numamenvrHom pacmeope» Th

TepMope3uCTOpHBIN
JATYUK TEMIIEpaTyphl,
natuvk pH, natumk
3IEKTPONPOBOAHOCTH,
ammapar Jjisl TPOBEICHHUS
XUMHYECKUX PEAKIU
(AIIXP), marauTHas
MemankaPeakTuBel 1
XUMHUYECKOE
obopynoBaHue,
JlaT4MK HUTPAT-HOHOB




17.

CoJin @30THOM KHUCIIOTHI — HUTPATHI. 1
Jlemoncmpauuonnsiii onvtm Nel106pa3yst npupooHbvix
HUmMpamos u gocghamos.

Jlabopamopuuwiit oneim Nol8

O3HnaxomaeHue ¢ az0MmHuiMu U PochopHviMu
yooopenuamu. Pacnosnasanue azomuvix yooopenuii. Th

JlaTuuk
3JIEKTPONPOBOJHO
CTH,KOJIEKIUU

18.

®docdop. Coenqunenus pochopa: oxkcun dpocdopa (V), 1
oprodochopnast kuciora u ee conu. PochopHbie
yao0peHust

Jemoncmpayuonnwiii onotm Nel2 Th Oopa3zybi
KkpacHoz2o gocpopa, oxcuoa gpocgopa (V), npupoonwvix
gocpamos.

Jlabopamopnutii onvim Nel9 «I openue cepwi u pocghopa
Ha 8030yxe u 8 kuciopooe» Th

IToaroroska xk A

PeakTuBel 1
XUMHAYECKOE
obopynoBaHue

Tema 6. CBoiicTBa yriepona u kpemuus (4 1)

19.

VYrnepon, puznueckue CBOUCTBA. Aniomponus yenepooa: 1
anmas, epagum, kapouH, hyrrepeHvl. XuMUIECKHUE
CBOMCTBA yIiiepoaa.

Jemoncmpayuonnwiii onvim Nel3 Mooenu
KPUCMALIUYEeCKUXPeuWemoK ammaza u spaguma.

20.

Oxcuppl yriaepoaa. YTapHbId U yIJIEKUCIIBIN ra3bl. 1
YronpHas KUCI0Ta, KapOOHATHI
Jemoncmpauuonnuwtii onvtm Nel4 Oopazyvl
NPUPOOHBIX KAPOOHAMO8 U CUTUKAMOS.
Jlabopamopnwtii onvim Ne2() KauecTBeHHas
peakuus HayrieKucisii rasz. Th
Jlabopamopuuwiit oneim Ne21 KayecTBeHHas
peakuus HakapOoHaT-uoH. 7h
Jlabopamopnuwiit onvim Ne 22
«Bzaumooeiicmsue uzeecm-

KOBOIL 800bl C Y2NIeKUCTbIM

eazom» Th

JlaTuuk
3IEKTPONPOBOAHOCTH,
MarHWTHas MeEIIaKa,
IPUOOP IS TTOTYICHUS
ra3oB WJIU amnmapar
Kunmna

PeakTuBel 1
XUMHYECKOE
obopynoBaHue




21.

Ilpakmuueckan paboma Ne7. «llonyyenue oxcuoa
yenepooa (IV) u uzyuenue e2o ceoiicms. Pacnosnasanue
kapbouamosy. Th

22.

Kpemnuii u eco coeounenus.

Jlabopamopnutii (3anumamenvuuiii) onvim Ne 23
«Buipawusarnue sooopocneii 6 cunukamuom xnee» Th
IMoaroroska xk I'

KouTpoJibHOe TecTUpOBaHUE 110 n00pA30eny
«[IpakTUKyM 11O U3yYEHHUIO CBOMCTB MPOCTHIX BELECTB
HEMETAJUIOB UX COECIUHEHUI

PeakTuBbl 1
XUMHUYECKOE
obopynoBaHue

23.

O6mue ¢puznyecKkrue 1 XUMUYECKHEe CBOMCTBA METAJLIOB:
pPEaKIuu C HeMeTaJJIaMH, KUCIIOTaMH, COJISIMU.
BoccranoBurenbHbIEe CBOWCTBA METAJLIOB.
Dnexkmpoxumuyeckuti pso HAnpAXCeHUull Memaiios.
Jlabopamopuuwtit oneim Ne32 Bzaumooeticmeue
Memannos ¢ pacmeopamu coaeu. Bzaumooeiicmaue

Memannos (MasHus, YUHKA, xenesd, Mmeou) ¢ pacmeopamu

Kuciom
Jemoncmpayuonnsiii onvim Nel5 Hzyuenue oopaszyos
memannog. 1b

PeakTuBnl n
XUMHAYECKOE
o0opynoBaHue

24.

[llenounsie metamisl. CoeqUHEHUS IIETOYHBIX METAJIIIOB
Jemoncmpauuonnutii onvtm Nelb Bzaumooeticmsue
WeNoYHbIX MEMAII08 C B0OOIL.

CBoiiCcTBa MIECTOYHO3EMETBHBIX METAIIJIOB M MX
COEIMHECHUM.

Hemoncmpayuonnstii onvim Nel7
Bzaumoodeticmeuewénournozemenvpruix

Memanios ¢ 8000.

Obpasybvl sadcHetiuux NPUPOOHbIX COEOUHEHUL MACHUSL,
Kanbyusl.

§ 30

PeaxTnBe 1
XAMHYECKOE
obopynoBaHue
PeaxTuBeI 1
XAMHYECKOe
obopynoBaHue




25. | CpoiicTBa coeiHEHUH Kaablus. JKecTKoCcTh BOAbI PeaktuBbl n
Jlabopamopuuwiit oneim Ne25 Osnaxomnenue co XUMHUYECKOE
ceoticmeamu U npespaujenusImMu Kapoouamos u o0opyaoBaHue
euopokapoonamos. TH
Jlabopamopuuiit oneim Ne26 Ycmpanenue scecmxocmu
600bl 8 domauwinux yciosusx TH

26. | CpolicTBa aqlOMUHUS PeakTuBbl n
AM(DOTEpHOCTH OKCHJIA ¥ TUAPOKCHIA ATFOMUHUS. XUMHYECKOE
Jlabopamopnuwiit oneim Ne27 [lonyuenue cuopokcuoa obopymoBaHue
AMIOMUHUS U 83aUMOOeliCeue e20 ¢ KUCIOmamu U
wenouamu.

27. | AMboTepHOCTh OKCHIA ¥ TUAPOKCHIA ATFOMUHUS. PeaktuBbl 1
Jlabopamopuuwiit oneim Ne35 [lonyuenue cuopokcuoa XUMHUYECKOE
ANIOMUHUSA U 83AUMOOEUCEUe €20 C KUCTOMAMU U o0opynoBaHue
wenouamu. JlaTuuk naBieHws,
Keneso. pEaKTUBBI U
Jlemoncmpayuonnsiii onvim Nel706pa3ysi pyo XUMHUYECKOE
arcenesza.Coicueanue xeceneza 8 KUCIOpooOe U Xaope. obopynoBaHue,
Jaoopamopnutii oneim Ne 36 « Oxucnenue sncenesa KOJUTEKIIUH
6061a%CHOM 68030yxe» Th PeaktuBbl 1
CBoiiCTBa COETMHEHMI Kelie3a: OKCHAO0B, THAPOKCHIOB U XUMHYECKOE
coueit sxenesa(Il u 1), o0opyioBaHUE
Jlabopamopuuwtit oneim Ne29 [lonyuenue 2udpokcuoos
aceneza(ll) u (1) u ezaumooeticmeue ux ¢ kucromamu u
wenovuamu. Th

28. | Ilpakmuueckasa paooma Ne9. Pewenue PeakTuBbl n

IKCnepumMenmanvHulx 3a0au no meme «Odujue u
unousuodyaivHole ceoiicmea memannoey. Th
ITonroroska xk T A

KoHTpoJibHOE TecTUPOBaHUE 110 N00PA30eny
«IIpaKTHKYM 110 H3Yy4YEHHIO CBOCTB MPOCTHIX BELECTB
MeTAJJIOB HX COeIMHEHUID)

[ToBTOpPUTH TEMY
«MetamisD».
IToBTOpPUTH

10 y4eOHUKY
MaTepuain

TJIaBbI

XUMHUYECKOC
obopynoBaHue

Pa3nen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHOI JesiTeJILHOCTH (6 1)




29. | Ilpakmuueckasa paboma Nel0. TE Oopawenue co PeakTuBbl n
cmeKioM (ceubanue CmekIAHHOU MPyOKU, U320mogieHue: XUMHUYECKOE
nUNemKu,; Kanuuisapos, NPOCMeuux y3108; NpoCmenuiux o0opyaoBaHue
npubopos), Th

30. | X¥MMUYECKUI aHAJIU3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN PeaktuBbl n

XUMHUYECKOE
obopynoBaHue

31. | TeopeTnueckue OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHON U PeakTuBbl 1 XuMHueCcKoe
MIPOEKTHOM J€ATEIbHOCTH. obopynoBaHue

32. | BeimonHenue y4eOHBIX MIPOEKTOB, OMBITHO- PeakTuBbl n
9KCIIEPUMEHTAIBHBIX PadoT. XUMHUYECKOE
[TpakTrueckue pabOThI IO TEMAM IPOEKTOB yyaiuxcs, 75 o0opynoBaHue

33. | [loaroroBka yueOHBIX IPOEKTOB K 3aIUTE

34. | [IpoMexxyrouHas arrecTarus.
3amura mpoeKToB

Hepeqeﬂb AOCTYIIHBIX UCTOYHUKOB I/lH(l)OpMaIII/II/I

B pa3aciie MpeacTaBJICH CIIMCOK KHUT' U CCBIJIOK Ha CElfITI)I, B KOTOPBIX Oolee HO,I[pO6HO OCBCIICHBI PA3JIMYHBIC ACIICKThI paCCMAaTPHUBACMbIX BOIIPOCOB.

Hx MoxHO PEKOMCHAOBATH KAKYYHUTECIIIO0, TaK U O6y‘{aeMLIM, MMPOSABUBIINM UHTEPEC K I/I3y‘laeMOI>'I TEMCE.

1.
2.

> w
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Bacunses B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym 1o ananutudeckoi xumun: Yue0. nocobue /i By30B.— M.: Xumus, 2000.— 328 c.

I'pocce O., BaticmanTens X. Xumust 1 T0003HaTeNbHBIX. OCHOBBI XUMUU M 3aHUMa-TelbHbIe ONBITELI JIP.1974.I1ep.c Hem.— JI.: Xumus, 1979.—
392 c.

Hcnonb3oBanue nupoBbIx JabopaTopHii mpu o0y4eHnu XuMuK B cpeneit mkone/becnanos I1.

Jleencon M.A.100 BOIIpPOCOB M OTBETOB MO XMMHHU: Marepuaibl s IIKOJBHBIX pedepa- ToB, (aKyIbTaTUBHBIX 3aHATHH M CEMHUHApPOB: YueOHOE
nocoone.— M.: «M3narenscTBOACT»: «M3natenbeTBo Actpenby, 2002.— 347 c.

Xomuenko I'.IT., CeBacthsiHoBa K. M. OkucnurensHo-BoccTaHOBUTENbHBIE peakinu.—M.: [IpocBemienune, 1989.— 141 c.
Ourmknoneaus s nereit. T.17. Xumus / T'na.pen.B. A.Bonoaun,sen.nayd.pen..Jleeacon.— M.: ABanra +, 2003.— 640 c.
Yeptro U.H., XKykos I1. H. XuMmuueckuii 3KkCIIepuMEHT C MaJIBIMU KOJIMdecTBaMu peak-TuBoB. M.: [IpocBemenue, 1989.— 191 c.

Caiir MI'Y. IIporpamma Kypca XuMuu JyIsl ydammxcst 8—9 kiraccoB 001eo0pa3oBa-TeIbHON IITKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UITU. OTKpbITHII OaHK 3aAaHUi 17151 (OPMUPOBAHHS €CTECTBEHHO-HAYYHOH Ipa-MOTHOCTH.


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

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

10. Caiit Exunas xonnexuus quppoBbIX 00pa3oBaTelbHBIX PECYPCOB.

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

11. Caiir ®enepanbuplii eHTp MHGOPMALMOHHO-00PA30BATENBHBIX PECYPCOB.

http://fcior.edu.ru/
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