MyHHUHNAIbHOE Ka3éHHoe o0meo0pa3oBaTe/ibHOE yupekKIeHne
«Cpenusisi 06meodpa3oBaTe/ibHasi WK0.J1a Ne 2»

IlenTp 0Opa3oBaHMsI €CTeCTBEeHHO-HAYYHON U TeXHOJIOrHYeCKOi

nanpaienHocreii «Touka pocra»

Cori1acoBaHo:
PykoBozuTesns LleHTpa
00pa3oBaHUs €CTECTBEHHO-
HAYYHOMW ¥ TEXHOJIOTHYEeCKOM
HaTpapIIeHHOCTEH

JI. B. VBaweHuesa
«29» dsrycra 2024 r.

Ilpunsro:
Ha MeJarorn4eckoM COBETe
npotokosn Ne 1
ot «30» aBrycra 2024 .
Cexkperapb
[eJAroruueckoro CoBeTa

. A. CKpBIHHMKOBA

PaGouasi nporpamMmma

YTBepxaal.

W.o.mupgkropa MKOY COLL Ne 2
WU. H. Mariota

Ne 151-mp

ot <31y aBrycta 2024 r.

BHEYPOYHOIi J1esiTe/IbHOCTH

eCTeCTBeHHO-Hay‘IHOﬁ HanpaBJEeHHOCTH

«M36pannbie CTPAaHUUbI 00LIEH XHMHH,

peaausyemasi ¢ HCIIOJIb30BaHHEM 000PY10BAHHS UEHTPA «Touka pocta»

Ion cocTaBieHus nporpammsl — 2024.

Bo3spact obyqatommxcs: 14-16 net.

Cpok peann3aluy MpOrpamMmMel: 2024-2025 y4eOHblii TOA.

ITporpamma paccuuTaHa Ha 34 daca.

CocraButens: KammyHosa A. B., yunTenb XUMHH.



PabGouast nporpaMMa o BHEYypoO4HOH J1eATebHOCTH «M30paHHbIe cTpaHMIBI 001el XUMHI» («IKCIEPUMEHTATbHAS
XHMHUS») ¢ UCT0JIb30BaHUEM o0opyaoBanus «Touka pocta»

I[MosicHuTeIbHAA 3aNIUCKA
PaGouasi nporpaMmMa cocTaBjieHa Ha OCHOBe:
1) ®enepanbHoro 3akoHa Ne273-®3 «O06 ob6pazoBanuu B Poccuiickoit deaepanumn
2) IIporpamMmel Kypca xumun st 8-11 kitaccoB 00meo0pa30BaTEBHBIX YUPEIKICHHIMA
3) OcHOBHOI 00pa30BaTEILHON MPOTPAMMBI OCHOBHOTO 0011ero oopazoBanuss MBOY COIII Nel cr. Onbruackoit
C yuerom:

Pacnopspxkenust Munnpocsemenus PO ot 12.01.2021 NeP-6 « O6 yTBep»KIeHUH METOAUYECKUX PEKOMEHAAINN M0 CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3alMsIX, PACHIONOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX FOpOJiaX, IEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHON U
TEXHOJOTMYECKOW HAIPABIECHHOCTE

Metomueckux peKoOMeHJaluii MUHHCTepCTBa NpocBeleHus Poccuiickoit @enepannu no «Peanuszanmu 06pa3oBaTeNbHBIX IPOTpaMM
€CTECTBEHHOHAY4YHOH M TEXHOJOIMUECKOH HalpaBIEHHOCTEH 110 XMMHHU € UCIIOJIb30BaHUEM 000pynoBaHus LieHTpa «Touka poctay (YTBepkKIeHbI
pacriopsbkeHreM MuHncTepcTBa npocsernenus Poccutickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).

Hcnonp30Banus HATJISAIHO-TUIAKTHYECKUX ITOCOOMA 1 000pymoBanus rieHTpa «Touka pocTtay

VYueonuk: Xumus. 9 kinace: yued. ansa oomeoopazonar. opranuzanuii/ O.C. 'abpuensn, U.I'. Octpoymos, C.A. CnankoB — 3-¢ uza.— M.:
[Ipocemienue,2021

Ha 6a3e nentpa «Touka pocra» obecrieunBaeTcs pean3alus IporpaMM eCTeCTBEHHOHAYYHON U TEXHOJOTHYECKON HAIIPaBIEHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHMUSIMU 3aKOHOJATENILCTBA B chepe oOpa3zoBaHus U ¢ yIETOM pekomeHaanuii denepanbHOro oneparopa
y4eOHOro npeaMera «XUMHUSD».

Kommiekt O60pyI[OBaHI/I$I HCHTpa «Touka pocTa» obecnieunBacT 3(1)(1)CKTI/IBHOC JOCTHIXXCHHC O6pa3OBaTeHBHLIX PE3YyIbTATOB O6y‘IaIOH_II/IMI/IC$I 1o
InporpaMmmam eCTeCTBeHHOHay‘IHOﬁ HAIlpaBJICHHOCTHU, B TOM YUCIIC I (I)OpMI/IpOBaHI/IH I/I306peTaTeJ'IBCKOFO, Kp€aTUuBHOT'O0, KPUTHYCCKOT'O MBIIIJICHU,
Pa3sBUTUA (bYHKHHOHaHBHOﬁ T'paMOTHOCTH Y 06yqa}oumxcs[, B TOM 4HCJIC eCTeCTBCHHO-HaquOﬁ..

CoBpeMeHHbIE IKCTIEPUMEHTANIbHBIE UCCIEA0BAaHUS IO XUMHUH YK€ TPYAHO MPEACTaBUTh 0€3 HCIOIBb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO M IU(POBBIX
M3MepUTENbHBIX TprOopoB. B ®enepansuom ['ocynapcrsernom O6paszoBarensHoM Crangapre (OPI'OC) nmponucaHo, 4T0 OJHUM U3 YHUBEPCATbHBIX



y4eOHBIX JIeHCTBHIA, TPUOOPETAEMBIX YJAIIUMUCS, JJOIDKHO CTaTh YMEHHUE «IIPOBEICHHSI OTIBITOB, IIPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIICAOBAHUM,
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH C UCTIOIH30BAHNEM aHAIIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX MPHOOPOBY. LLINpOKUii CIEKTp TaTYMKOB MO3BOJISIET
y4aruMcs 3HaKOMUTBCS C TapaMeTpaMH XMMHUYECKOTO KCIIEPUMEHTA HE TOJIBKO Ha KaYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. Lludposas
nabopaToOpHst MO3BOJISICT BECTH UINTEIBHBIN AKCIIEPUMEHT JaXKe B OTCYTCTBUE SKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUI HETOoIBJIacTHA
YeJI0BEYECKOMY BOCIIPUSATHIO.

B mpornecce hopmupoBaHus SKCTIEPUMEHTAIBHBIX YMEHUH YIEHUK 00ydaeTcst IpeAcTaBisITh HH(POpMAaLKio 00 UCCIeIOBaHUN B YETHIPEX BUIAX:

°B Bep6aJH)HOMI OIIMCBIBATD 3KCIICPUMECHT, CO3JaBaTh CJIOBECHYIO MOJIC/Ib SKCIICPUMCHTA, q)HKCI/IpOBaTI) BHUMAaHHWEC HAa NU3MCPACMBIX BCIIMUMNHAX,
TCPMHUHOJIOTUH,

* B TaOJMYHOM: 3aII0JIHATE Ta6J'II/IHI>I JAaHHBIX, JICKAIINX B OCHOBEC IIOCTPOCHUS Fpa(i)I/IKOB (HpI/I OTOM Yy y4allluXCA BO3SHHUKACT IICPBUYHOC
IIpe/ICTaBJICHUE O MacIlITabax BEJINYMH);

* B rpa)M4ecKoM: CTPOUTH Ipa@UKU MO TAOJIUYHBIM JAHHBIM, YTO Ja€T BO3MOKHOCTH Mepexoia K BBIABMKEHHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXy BEJIMYUHAMHU (IIPU 3TOM YUUTENb MOKa3bIBAE€T MPEUMYILECTBO B BU3YaJIU3allMU 3aBUCUMOCTEHN MEXy BeIMUMHAMU, HATJISITHOCTD U
MHOTOMEPHOCTb);

¢* B BUJIC MaTCMAaTHYCCKHUX ypaBHeHHfIZ JaBaThb MaT€MaTHYCCKOC OIIMCAaHUEC B3aUMOCBA3H BCJIIMUYHUH, MAaTECMAaTHYCCKOC O606H.[GHI/IG.

[lepexox OT KaKIOTO 3Tamna MpeacTaBieHus HHGOPMAIIUY 3aHUMAET TOBOJIBHO OOJIBIION MPOMEXYTOK BpeMeHHU. B 8 kitaccax 3ToT mporece
HEO0OXO MM, HO B CTApIIMX KJIacCax MOYKHO OBLIO OBI ATO BpeMs MOTPATUTh Ha pelieHrne 0oJiee BaKHBIX 3a/1a4. B aTom 1utane nudposbie 1abopatopuu
CYIIECTBEHHO SKOHOMSIT BPEMSL.

D10 BpeMs MOKHO NoTpaTtuTh corinacHo @I'OC Ha hopmupoBaHue HCCIIETOBATEILCKUX YMEHHHN YIAIIMXCs, KOTOPBIC BRIPAXKAIOTCS B CIASAYIOIIUX
NEUCTBUSIX:

¢ OIMpCACIICHHUC HpO6J'IeMI)I;

¢ IIOCTAaHOBKA HCCHCHOB&TGHBCKOﬁ 3aJa4u,
¢ INIAHUPOBAHUEC PCUICHHA 3a/1a4U;

¢ IIOCTPOCHHUC MOHCHCﬁ;

¢ BBIABMXKCHUEC TUIIOTEC3;

¢ OKCIICpUMCHTAJIbHAs IPOBCPKA T'HIIOTE3;

¢ aHaJIM3 JAaHHBIX SKCIICPUMCHTOB HWJIN Ha6J'IIO,Z[eHPIﬁ;



* hopmynrpoBaHUE BHIBOIOB.
Ieas v 3agaumn:

1. Peanu3anust OCHOBHBIX 0011€00pa30BaTENbHBIX IPOTPAMM O Y4eOHBIM MTPEIMETaM €CTECTBEHHOHAYYHOM HANPaBJICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOYHOH AESITEIbHOCTH O0yUaronnxcs;

2. BBE/ICHUE COBPEMEHHBIX CPEACTB 00YUEHUs U BOCIUTAHUS JUIsl U3Y4Y€HHUS (B TOM YHUCIIE SKCIIEPUMEHTAIbHOI0) AUCUHUILIMH (MO1yJIel)
€CTECTBEHHOHAyYHOU HaIlpaBJIEHHOCTH P peaJIn3allui OCHOBHBIX 0011€00pa30BaTeIbHbIX IPOrpaMM U JOTIOIHUTEIbHBIX 00111€00pa30BaTEIIbHbIX
[IpOrpaMM, B TOM YHUCJIE I PACLIIUPEHUS COJIEPKaHUsl yUeOHOT0 IIpeaMeTa « X UMUs».

3. BOBJICUCHHE ydJamuxcsa B IPOCKTHYIO ACATCIbHOCTD
Mecto Kypca B 06p830BaTeJ'IbHOM nmpoiecce:

[Tporpamma BHEYpOUYHOH NEATETHHOCTH « IKCNEPUMEHTANIBLHASI XUMUS» pa3padoTaHa /il ydamuxcs 9-ro kiaacca u paccuuTa Ha 33 yaca.
(mpoBeneHME 3aHATUN B TEUEHUHU BCEro y4eOHOI O To/a).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI

JInyHOCTHBIE pPe3yabTaThl

[J ompeneneHrne MOTUBALIMK W3Y4eHUsl yueOHOTo MaTepuara;

[J onieHMBaHUE yCBAaMBAEMOTO YUeOHOTO MaTepuaa, UCXOAs U3 COLMANIBHBIX U JIMYHOCTHBIX IIEHHOCTE;

(] MOBBIIIEHHE CBOETO 00Pa30BATEIILHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3yYEHHUIO OCHOBHBIX HCTOPUYECKHX COOBITHI, CBA3aHHBIX C Pa3BUTHEM
XUMHHU U O0ILIECTBA;

(] 3HaHWe MPaBUJI TOBEICHUS B UPE3BbIYAHBIX CUTYAIUSX;

[] olleHMBaHKE COLMAIIbHON 3HAUUMOCTHU Npodeccuil, CBA3aHHBIX ¢ XUMUEH;

[} BnasieHue nmpaBuIaMu 6€30M1aCHOTr0 OOpaIleHUs ¢ XUMUYECKUMU BEIeCTBaMH U 000pYA0BaHUEM, IPOSIBIIEHHE SKOJIOTHYECKOM KyJIbTYpHI.
MeTtanpeamMeTHble pe3yabTaThl

PeryasituBusbie YY /I ;



[} menenonaraHue, BKJIKOYas HOCTAHOBKY HOBBIX LieJIeH, MpeoOpa3oBaHUe MPAKTUYECKOH 3a/1a4M B TIO3HABATEIIbHYIO, CAMOCTOSTEIILHBINA aHATIN3

YCIIOBUH JOCTHKECHUS IIEJIM Ha OCHOBE Y4€Ta BBIICICHHBIX YIUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepHalie; MIaHuPOBaHUE ITyTH
JIOCTHIKCHHMS IIEJICH;

[} ycTaHaBIeHHE 1EJIEBBIX IPUOPUTETOB, BbIJICIICHUE aTbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS 1IeNN U BBIOOp Hanbosiee H3pPEeKTUBHOTO CrIoco0a;
[] yMeHHEe caMOCTOSTEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM

; [J yMeHHe MPUHUMATH PELICHHUS B TPOOIEMHOMN CUTYallUU;

[] mocTaHOBKa y4eOHBIX 3a/a4, COCTABJIEHHE TUIAHA U MOCIIE0BAaTEIbHOCTH JICHCTBUIA;

(] opranu3aisi pabo4yero MecTa IpH BBIMOJHCHUH XMMUYECKOTO YKCIIEPUMEHTA,

] IpOrHO3MPOBAHHUE PE3yIbTAaTOB 00YUEHHUsI, OLIEHUBAaHUE YCBOCHHOIO MaTepuasa, OlleHKa Ka4eCTBa U YPOBHS MOJIyYEHHBIX 3HaHUHN, KOPPEKIUS
TJIaHa ¥ croco0a AeWCTBUS MTPU HEOOXOIMMOCTH.

ITo3naBaTenbublie YY /I:
[J MOMCK M BBIJENIEHNE UHPOPMALUH;

(] aHaym3 yclIoBUH U TpeOOBaHUM 3a/1a4u, BEIOOP, COMOCTaBIEHUE M 000OCHOBaHUE CIIOCO0A PEIICHUS 3a/1a4H;

[J BeIOODP Hanbos1ee 3pPeKTUBHBIX CITOCOOOB PEIICHHS 33]]a4H B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHUIA;

[J BBIIBIDKCHHE U 000CHOBAHME THUTIOTE3bI, BBIOOD criocoba e€ MpoBEepKH;

[J caMOCTOSATENbHOE CO3/IaHNE AITOPUTMA JIEATEIBHOCTH MPU PEUICHUH MTPOOJIEM TBOPUECKOTO U MOUCKOBOTO XapaKTepa;
[J yMeHHsI XapaKTepU30BaTh BELIECTBA [10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

[J onmuChIBaHHE CBOMCTB: TBEPIBIX, KUAKHX, T'a3000pa3HBIX BEIIECTB, BHIJICICHUE UX CYIIECTBEHHBIX IPU3HAKOB;

[l n300pakeHne cocTaBa MPOCTEHIINX BEIIECTB C TOMOIIBIO XMMUYECKUX (GOPMYIT U CYIIHOCTH XUMUYECKUX PEAKLUI C TOMOIIBIO XUMUYECKUX
YPaBHEHUI;

U IMPOBCACHUC Ha6JIIO,HeHI/II>’I, OIIMCaHuC NPU3HAKOB U yCJ'IOBI/Iﬁ TCUCHUA XUMHUYCCKUX peaxunﬁ, BBIIIOJIHCHHUEC XUMHUUYCCKOTO 3KCIICPUMECHTA, BHIBOJbI Ha
OCHOBC€ aHalin3a Ha6J'II-0,I[eHPII>i 3a 3KCIICPUMCHTOM, PCHICHUC 3a/1a4, ITIOJIYUCHHUC XUMHYECKOMN I/IH(I)OpMaI_[I/II/I N3 pa3INYHBbIX UCTOYHUKOB;

U YMCHUC OPraHHU30BbIBATH UCCICAOBAHUC C LCIIBIO IIPOBCPKU T'HIIOTE3;

0 YMCHUC ACJIaTh YMO3aKIHOYCHUA (I/IHJIYKTI/IBHOG n 110 aHaHOFI/II/I) " BBIBOJbI,



] ymeHre 0ObEeKTUBHO OLIEHUBATh WH(POPMAIIHMIO O BELIECTBAX U XUMUYECKUX MPOIECCaX, KPUTUYECKH OTHOCHTBCS K ICEBIOHAYYHOHN HH(OPMAIIHH.
KommyHukatuBubieYY /I:
(] MoJIHOE U TOYHOE BBIPAKEHNE CBOMX MBICIIE B COOTBETCTBUH C 337jauaMU U YCIOBUSIMU KOMMYHHUKALIWUH;

[} agekBaTHOE MCIOJIH30BAHNE PEUYEBBIX CPEJICTB IS YUaCTHsI B TUCKYCCHH U apTYMEHTAIlUH CBOEH MO3UIMH, YMEHHUE PEACTABIATH KOHKPETHOE
CoJIep’KaHHe C COOOIIEHHEM €r0o B MMChbMEHHOH U YCTHOMH (hopMe, oTpesiesieHre ClIocO00B B3aUMOIEHCTBHS, COTPYAHUYECTBO B IOUCKE U cOope
nHpOpMaNnu;

) onpenenenne cnocoboB B3aMMOAECUCTBHSI, COTPYJHHUUECTBO B IOUCKE U cOOpe nH(popMaluy, ydacTHe B JUaJIOTe, INIAaHUPOBaHUE OOIIKX cr1oco00B
pa6OTBI, MPOABJICHUEC YBAXKXUTCIIBHOTO OTHOIICHHUA K APYIUM YHAITUMCS; OMMUCAHUC COACPKAHUA BBITTOJTHACMBIX HeﬁCTBHﬁ C ICJIBIO OPUCHTUPOBKU B
MMpEeaAMETHO- HpaKTI/I‘-IGCKOI\/JI ACATCIIBHOCTH,; YMCHUA YYUTBIBATh Pa3HbIC MHCHHA U CTPEMUTLCA K KOOPJAWHAIIUU Pa3JIMIHBIX HOSI/IHI/Iﬁ B
COTPYIIHUYECTBE;

1 hopmynmHupoBaTh COOCTBEHHOE MHEHHE U MTO3UIHIO, apTyMEHTHPOBATh U KOOPAHMHUPOBATH €€ C MO3UIMSIMU TAPTHEPOB B COTPYAHUYECTBE TTPU
BBIPA0OTKE OOIIEro peleHus: B COBMECTHOM 1€ TENbHOCTH;

[J OCyIIeCTBIIATHh B3AMMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIIb;
) maaHupoBaTh 00IIKE CIOCOOBI PabOThI; OCYHIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY NeHCTBHUI MapTHEpPA, yMETh yOK1aTh;

[ MCTI0IB30BATH a/IEKBATHBIC SI3BIKOBBIC CPEICTBA ISl OTOOPAKEHHS CBOMX YYBCTB, MBICJICH, MOTHBOB M MOTPEOHOCTEI; 0TOOpaKaTh B peUn
(ommmcanue, 0OBSICHEHUE) COIEP)KaHUE

COBEpIIaeMbIX JICHCTBUH, KaK B (hopMe I'POMKOM COI[MAIM3UPOBAHHOMN peuH, Tak U B (hopMe BHYTpEHHEH peuH;

[J pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHIIUIO, HCIIOJb3Yys CPEICTBA YCTHON U MHUCHbMEHHON KOMMYHHUKAIIUU IIpU paboTe C TEKCTaMH yueOHHKA U
JOTIOTHUTEIBHOU JIUTEPaTYpOi, CIPAaBOYHBIMU TA0OIHUIIaMU, TIPOSBIISITH TOTOBHOCTD K YBaXKEHHIO MHOU TOUYKU 3pEHUS MPU 0OCYX ACHUU PE3YIbTATOB
BBITIOJTHEHHOU PabOTHI.

IIpeameTHbIe pe3y/IbTaThI

OOyuaromuiicss Hay4uTCs:

] mpUMEHATh OCHOBHBIE METO/IbI TO3HAHMS: HAOII0IeHIE, U3MEPEHUE, SKCIIEPUMEHT;

[} onmuchIBaTh CBOMCTBA TBEP/BIX, KUIKHUX, Fa3000pa3HbIX BELIECTB, BHIJCIAA UX CYIIECTBEHHbBIC IPH3HAKH;

U PACKpPBIBATH CMBICII 3aKOHA COXpPAaHCHUA MACChI BCUICCTB, aTOMHO-MOHeKYHﬂpHOﬁ TCOPHUHU;



0 pasiindyatb XUMHUYCCKHUEC U (1)I/I3I/I‘-IGCKI/IC SIBJICHHUA,

[J Ha3pIBaTh IPU3HAKU U YCIIOBUS IIPOTEKaHUS XUMUYECKUX PEAKIIN;
[ cobmonate mpaBuiIa 6e30MmacHoOi paboTHI P MPOBEJCHUH OIBITOB;
[J mosb30BaThCs 1aOOPATOPHBIM 000PYIOBAaHUEM U MOCYAOM;

[J moJtydaTh, COOMpPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX; XapaKTepU30BaTh (DU3MUECKUE U XUMUICCKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUH, MPOBOJAUTH OIBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIIACCOB HEOPTAaHMYECKUX BEIIECTB;

[J pacKpbIBaTh CMBICT MIOHSTHS «PacTBOPY, BEIYUCISATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OTIPENCTEHHOM
MAacCOBOM JI0JIEW paCTBOPEHHOTO BENIECTBA;

l XapaKTCprU30BaTh 3aBUCUMOCTDH (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIICCTB OT THUIIA KpHCT&J'IJ'IH‘-ICCKOfI peﬂléTKI/I, ONpCaAcCIATL BUJ XUMHYECKOU CBSI3U B

HCOPraHNM4CCKUX COCANHCHUAX]

0 PaCKpBIBATE OCHOBHBIC ITOJIOKCHUA TCOPUU BHGKTpOHHTquCKOﬁ aucconuanruu, COCTaBJIATh YpaBHCHUA SHGKTPOHHTquCKOﬁ JUCCOoIMalinu KUcCJIoT,
ieoueH, cojiel U peakiuii HOHHOTO 0OMeHa;

l PaCKpBIBATE CYINHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, ONPCACIATE OKUCIUTECIb U BOCCTAHOBUTCIIb, COCTABJIATE YPABHCHUA
OKHCIIMTCIBHOBOCCTAHOBHUTCIIbHBIX peaKuHﬁ;

[J Ha3bIBaTh (DaKTOPBHI, BIUAIONINE HA CKOPOCTh XUMUYECKOM peakiuu;
[J xapakTepr30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHUEM M CBOMCTBAMHU HEMETAJIOB U METAJLIOB;

0 IIPOBOAMTH OIIBITHI 11O MOJYYECHUIO U N3YUCHUIO XUMHUYCCKUX CBOMCTB Pa3JIUYHBIX BCIICCTB; l I'paMOTHO 06pamaTLc>1 C BCIICCTBAMU B
HOBCGHHCBHOP'I KHN3HU.

OOy4aromuiics MOJYy4UT BO3MOKHOCTh HAYYHTHCSH

[l BBIABUTATH U IMPOBCPATH SKCIICPHUMCHTAJILHO I'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBAxX BC€IICCTB HAa OCHOBC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMHWYCCKUC PCAKINUH, O XaPAKTCPEC U ITPOAYKTAX PAIINIHBIX XUMHUYCCKUX peaKHHﬁ;

U XapaKTepru30BaTh BCUICCTBA 10 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJINBATh NMPUYUHHO-CIICACTBCHHBIC CBA3U MCKAY NaHHBIMU
XapaKTCPUCTUKAMU BCIICCTBA,

[J cocTaBiATh MOJICKYJIAPHBIC U MOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HOHHBIM YpAaBHCHUAM;



U IMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOABJIATH OKHCIMUTCIBHBIC NJIM BOCCTAHOBUTCIILHBIC CBOICTBa C y‘-IéTOM CTEIICHEH OKHMCIICHUS
9JICMCHTOB, BXOAAIIHUX B €I'0 COCTAaB,

[l BeIIBUTATH U MMPOBEPATH SKCIICPUMCHTAJIBHO THITIOTE3bI O PE3YJIbTaTax B03IICI\/JICTBI/ISI Pa3IMIHBIX q)aKTOPOB Ha UIBMCHCHHUC CKOPOCTU XUMHYSCKOM

peaKkuuu;
(] MCI0JIb30BATh PUOOPETEHHBIE 3HAHUS U1 SKOJIOTMYECKU TPAaMOTHOTO MIOBEJIEHUS B OKpY KaloLEel cpefie;

[l MCIOIb30BaTh HpI/IO6pCTéHHI)IC KIIFOYCBBIC KOMIICTCHI WU ITPH BBINIOJIHCHHUU ITPOCKTOB U PCIHICHUHA y‘~IC6HO-I/ICCJI€IIOBaT€JII)CKI/IX 3a1a4 110 U3y4YCHHIO
CBOfICTB, cIroco0oB MOJIY4YCHUS U pacCllO3HaBaHUA BCUICCTB,

[] 00bEKTUBHO OLIEHHMBATh UH(OPMAIIUIO O BELIECTBAX U XUMUUYECKHUX IMpOlieccax;

[] oco3HaBaTh 3HAUYECHUE TCOPCTUICCKUX 3HAHHUU 110 XUMHU JJIA Hp&KTH‘-IGCKOfI ACATCIIBHOCTH YCJIOBEKA, CO3JaBaThb MOJCIIN U CXEMbI IJIA PCHICHUS
yqe6HHx " IIO3HABATCIBbHBIX 3aJla4, IOHUMAaTh H€O6XOI[I/IMOCTI) CO6J'II-OI[€HI/I$I Hp@I{HHC&HHﬁ, npeajaracMbiX B MHCTPYKIUAX MO UCITOJIB30BAHHUIO

JIEKapCTB, CPEACTB OBITOBOM XUMUH U JIp.

Conep:kanne mporpaMmmbl «IKCIEPUMEHTAJIbLHAS XUMHUD)
9 knacc (33 yaca, 1 yac HeaesI0)
BBenenue B kypc «IKkcriepuMeHTabHAST XUMUS-9» (1 1)

BBoaubiit unctpykrax no Th. Xumust — Hayka SKCIiepuMeHTaIbHAs.

JemonctpamoHHbii skcriepuMenT Ne 1. O3HakoMIieHHE ¢ 1a00paTOpHBIM 000pYyI0BaHHEM; IPUEMBI Oe3011acHO paboThl ¢ HUM. BxoaHnoe
TECTUPOBAHUE MO TEOPETUUECKUM U MPAKTHUYECKUM 3HAHUSAM 3a § Ki1acc

Paznea 1. MHOrooopasue XuMH4eCKUX PeaKkmuil B IKCNEPUMEHTAILHON xumuu (7 4)

Tema 1. Xumudeckue peakuuu (3 4)

IIpaktuyeckas padora Ne 1 «IIpaBuiia TexHHKHM O€30MaCHOCTH MpU padoTe ¢ JabopaTopHbIM 06opynoBaHueM. [IpaBuia 1mosib30BaHUS
HarpeBareIbHbIMU ycTpolicTBaMu» OBP B skcnieprMeHTanbHONH XUMUN JlaGopaTopHBbIii OTIBIT
Nel «M3ydenue peakiuy B3aMMOAEHCTBUS CyIb(pHUTA HATPUS C IEPOKCHIOM BOJOPOIa»

TennoBoit a¢pdexT xummueckux peakuuit. [lonsiTHE 00 3K30- U SHAOTEPMUYECKUX peakuusax. [lemoHcTpanoHHbIi onbIT Ne 2 [Ipumepsl 3k30- U
SHJIOTepMHUECKUX peakiuil. leMoHcTpannoHHsli onbIT Ne 3 «TensoBoil s ekt pacTBOpeHHs BeliecTB B BoJe» CKOPOCTh XUMHUECKUX pPeaKIui



JemoHcTpanoHHbil onbIT Ne 4 B3aumoelicTBue LIMHKA C COJSHOM M YKCYCHOHM KucioTamu. B3aumopelcTBHe rpaHyJMpOBAHHOIO IIMHKA WU
LIMHKOBOM MBUIM C COJISTHOW KucioToil. B3aummoneiictBue okcuna meau(ll) ¢ cepHoit KUCIOTOM pa3HOM KOHIEHTPAMU MPU pa3HbIX TeMIlepaTypax.

[Ipaktuyeckas padora No2. M3yueHue BIUSHUS YCIOBUN IPOBEICHUS XUMUYECKOW PEaKIIUU Ha €€ CKOPOCTb.
JlaboparopHsrit ombIT Ne2 «CpaBHHTETbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHHON CIIOCOOHOCTH METAJIIOB)»

[Tonroroska xk 'TA

Tema 2. JjiekTpoJnTHYECKAs Auccounanus (4 1)

DNeKTpOIUTUYECKas AUCCOLMALS — [JIaBHOE YCIIOBHUE TPOTEKAaHUs PEaKIMi B pacTBOpax.

JlemoHcTparoHHbIM onbIT NeS McnblTaHne pacCTBOPOB BEIECTB HA AJIEKTPUYECKYIO MPOBOJUMOCTb.

JleMoHcTpaMOHHBIN ONBIT Ne6 «JEKTPOJIUTHI U HEIJEKTPOIUTH» DIIEKTPOJIUTHYECKAs JUCCOLMAIUS KUCIIOT, IeJI04Yei U coliell.

JlaGoparopuslii onbIT Ne 3. «CusbHbIE U ciladble AIeKTPoInThy OnpeeneHue KUCIOTHOCTUOCHOBHOCTH CPEIbl IOJYYEHHBIX PACTBOPOB C MTOMOIIIBIO
MHMKATOpa U IaTYUKa 3JIEKTPOIPOBOAHOCTH

JlabopaTtopHsbIit onibIT Ne 4 «3aBUCUMOCTB 3JIEKTPOTIPOBOTHOCTH PACTBOPOB CHIIBHBIX DJIEKTPOIUTOB OT KOHIIEHTPAIIMU HOHOB» Peakiimu HoOHHOTO
oOmeHa.

JlabopaTophsrit onbIT Ne 5 «B3zaumonericTBre rugpokcuaa 0apus ¢ cepHo kucioToi» JlabopaTopHsiil onbIT Ne 6 Peakiinn oOMeHa Mex Ty
pacTBOpaMu JIEKTPOJIUTOB.

[Ipaktrueckas padota Ne3. «OnpeneneHne KOHIEHTPAIIMU COJIU TI0 3JIEKTPOTIPOBOJHOCTH PACTBOPA»

IToaroroBka x ' 1A

[IpakTuueckas padota Ned. PermeHue sKcriepuMeHTaIbHBIX 33/1a4 110 TeMe «DJIEKTpoIMTHIecKas Aucconuanus». Th
TecToBbIil KOHTPOJB MO pa3aeny «MHOrooopazue XUMHUYECKUX PEaKuii B IKCIIEPUMEHTAIbHON XUMUN)

Paspen 2. [IpakTukyM 10 M3y4eHHMIO CBOMCTB MPOCTHIX BelIECTB: HEMETAJIOB M METAJLJIOB, HX coenHeHui ( 204)
Tema 3. CBoiicTBa rajoretos (2 4)

lanorensr: gpusnveckre u xumMudeckue cBoiictpa. CoeMHEHNs raoreHoB. XiopoBoaopoa JlabopatopHslil onbeiT Ne7 Pacnio3HaBaHue COSTHON
KHUCTIOTHI, XJIOPHIOB, OPOMUIOB, HOAUIOB U HOA.

JIabopartopusrit onbiT Ne8. OTOenuBaromire CBOMCTBa XJIopa .



JIaGopatopusrii onbIT Ne9. B3anMHOe BBITECHEHHE TaJIOTEHOB M3 pacTBOPOB UX cojeil [Ipaktudeckas padorta Ne 5. «Onpenenenue coaepkanust
XJIOPUA-UOHOB B UTheBOM Bojie» [loaroroska k TMA

Tema 4. CBoiicTBa Kuca0poaa u cepsl (4 4)

Kucnopona: nonyuenue u Xumu4yeckue CBONCTBA.

JemoHcTparmoHHbIi onbIT Ne 7. «Ilomydyenue u cobupanue Kucioposia B 1a00paTOpUy U 3aII0JTHEHHE UM Ta30METPay
JlabopaTtopusbiit onbIT NelO. «['openue cepsl Ha Bo3ayxe U B Kuciopoe» Cepa. XUMUYECKHUE CBOMCTBA CEPHI.

JemoHcTpatoHHbIN onbIT No7. AmtoTponHble Moaudukanuu cepbl. O3HaKOMIIEHHE ¢ 00pa3lamMu cepbl U €€ MPUPOAHBIX COEIUHEHUM.
CoenuHeHus cepbl: CEpOBOAOPOI, cepoBoIopoaHas kucioTa. Cymbdus.

HemoHcTparmoHHbIN onbIT Ne§ OOpa3iel TpUpoaHBIX CcynbpuuoB u cyiabdartos. Jlabopartopusiii onbiT Nell KadyecTBeHHble peakuuu Ha cyabdui-
noHsl B pactBope. CoenuHenus cepsl: okcun cepsl (IV), cepHucras kucnora u ee couu.

JIaGoparopusiii onbiT Nel2 KauecTBeHHbIE peakiu Ha CylnbQUT- HOHBI B pacTtBope. Coeannenus cepbl: okcun cepol (VI), cepHas kuciora u ee
COJIN.

JlaGopaTtopusiii onbIT Nel3 KauecTBeHHBIE peakiuu Ha Cyinb(haT-uOHBI B pacTtBope. CBONCTBA CEpHOM KHUCIIOTHI.
JlabopaTtopusbiit onbIT Nel4 M3ydeHre CBOMCTB CEPHOM KUCIIOTHI

IToaroroBka x ' 1A

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

A30T: Ppu3HUeCKHe 1 XUMUUYECKHE CBOMCTBA. AMMUAK.

HemouctpanmonHsiit onbiT Ne9 Th IlosiyueHue aMmmuaka v €ro pacTBOpEHHE B BOJIE.

Jlaboparopusiii onbIiT Ne 15 «OcHoBHBIE cBOlicTBa amMuakay Coiau aMMOHHUS.

JlaGopaTtopHsbiii onbIT Nel6 B3aumMoaeicTBue cojicii aMMOHUSL CO IeioyaMu A30THAas KUCJIOTA.

Jlabopartopusriii onbiT Ne 17. 3yueHue cBOMCTB a30THOM KUCIIOTHI

[TpakTiaeckas pabota Ne 6. «OnpeneneHue HUITPAT-HOHOB B MUTATENILHOM pacTBope» CoiM a30THON KUCIOTHI — HUTPATHI.

JemoHcTpannoHHbIHM onbIT Ne10 O6pa3ipl NpUPOIHBIX HUTPAToB M (ocdaTos.



JIaGopatopuslii onbIT Nel8 O3nakomiieHHE ¢ a30THBIMU U (hochopHbIME yaoOpeHussMu. PacniosnaBanue a3oTHbIX ynoopenuil. @ochop. Coenunenus
docdopa: okcua hocdopa (V), oprodochopHas kucnora u ee co. DochopHbie yrnodopeHUs

HemoHctparmonsslit onbIT Nell O6pasusl kpacHoro ¢ocdopa, okcuna pochopa (V), mpupoausix pochartos.

JIaGopatopusrii onbiT Nel8 «Iopenne cepsl u pocdopa Ha BO3IyXe U B KUCIOPOICH

[Toaroroska k TMA

Tema 6. CBoiicTBa yriepoaa u kpemuus (4 4)

VYrnepon, ¢usmdeckue cBOMCTBA. AJUIOTpONHS yriiepoja: aimas, rpadut, KapouH, QysuiepeHsl. XUMUUECKHE CBOMCTBA YIIIepoja.

JemoHcTpaunoHHbIN onbIT Nel2 Monienu KpucCTaJuIMUECKUX pemérok anMasza u rpadura. OKcuuabl yriepoja. YrapHblil U yriIeKUCIBbIA Ta3bl.
VYronpHas KHUCIIOTa, KApOOHATHI

JemoHcTpamoHHbIN onbIT Nel3 O6pa3ipbl npupoAHbIX KAPOOHATOB U CHIIMKATOB.

Jlaboparopusbiii onbIT Nel9 KauecTBeHHass peakuusi Ha YIJIEKUCIBIA Tas3.

JlaGopartopusliif onbIT Ne20. KauecTBeHHast peakius Ha KapOOHAT-HOH.

JlabopaTtopusbiit onbIT Ne 21 «B3anmoieiicTBHE N3BECTKOBOM BOJIBI C YTIICKHCIIBIM Ta30M)

[Tpaktrueckas padota Ne7. «Ilomyuenue okcupa yriaeposa (IV) u uzydenue ero cBoiicts. PacrosnaBanue kapboHaToB». KpeMHuMii 1 ero coeiuHeHHUSI.
JlaGopaTopHbIii (3aHUMaTeNbHBIN) ONBIT Ne 22 «BpIpalmuBanue BOJOPOCIICH B CHIIMKATHOM KJIEE)

IToaroroska x ' 1A

KonrtponbHoe TecTupoBanue no noapaszaeny «lIpaktukym no u3y4yeHuro CBOMCTB IPOCTHIX BEIIECTB HEMETAIJIOB MX COCAUHEHUIN

Tema 7. O01mue M HHANBHAYAIbHBIE CBOMCTBA METAJLIOB (5 1)

Oo6mue dpuznyueckue 1 XuMUYEeCKHe CBOMCTBA METAJUIOB: PEAKIUH C HEMETalJIaMu, KUCIIOTaMH, COJIIMU. BoccTaHOBUTENIbHBIE CBOWCTBA METAIITIOB.
DNEKTPOXUMHYECKUN Psi/i HAMIPsDKEHUH METaIIOB.

JIaGopatopHslii onbiT Ne23. B3aumoseiicTBue MeTaljloB ¢ pacTBopamH coJjieil. BzanmoneiictBue MeTaymioB (Maraus, IMHKA, jKeje3a, Mein) ¢
pacTBOpaMu KUCJIOT

JlemoncTparmoHHbii onbIT Nel4. M3yuenue oOpasnoB metamioB. [llerounsie meTamasl. CoelMHEHUS MIETOYHBIX METAIIOB

JemoncTparonsbiit onbIT Nel5 B3zaumoaeiicTBue 1IETOYHBIX METAIIOB ¢ BOJOUM. CBOMCTBA MIEIIOYHO3EMENbHBIX METAJIJIOB U UX COEAMHEHUII.



JlemoHcTpanoHHbIN onbIT Nel6 B3aumoneiictBue méEnoyHo3eMenbHbIX METAUIOB € BOJON. OOpa3Lipl BaKHEHIIMX IPUPOJHBIX COEAMHEHUN MarHus,
kanpusi. CBOMCTBA coeqrHeHn Kanbus. JKeCTKOCTh BOIbI

JIaGopatopuslii onbIT Ne24. O3HaKOMIIEHHE CO CBOWCTBAMM M IPEBpAIEHUSIMH KapOOHATOB M T'HIPOKapOOHATOB.
JlaGoparopHslil onbIT Ne25. YcTpaHeHue )KeCTKOCTH BOJIbI B JOMAITHUX YCIOBHSIX

CpoiicTBa anoMUHUSL. AM(POTEPHOCTh OKCUAA U TUAPOKCHIA ATIOMUHUS.

JlabopaTopusiit onbIT Ne26. [lomyuenne TuApokcua aalOMUHHS U B3aUMOJCHCTBHE €ro C KHUCIOTaMu U Imenodami. JKemneso.
Hemonctpanronsbiit onbIT Nel7. O6pa3ipl pyn skene3a. CxuraHue >xeie3a B KHCIOPO/IE.

JlabopaTtopusbiit onibIT Ne 27. «OKHCIIEHHE Kelie3a BO BIIaXXKHOM Bo3ayxe» CBOWCTBA COSAMHEHUN JKele3a: OKCHIOB, TUAPOKCUIOB U cotielt xene3a(ll u

).

Jlabopartopuslif onbIT Ne28 [Toyuenue runpokcunos xene3a(ll) u (I11) u B3aumoaeiicTBre UxX ¢ KUCIOTaAMHU U IIEI0YaMHU.
[IpakTueckas pabota Ne§. Pemienne skcriepuMEHTaNbHBIX 3a7ad Mo TeMme «OO0Iue U MHANBHUAYaJIbHbIE CBOMCTBA METAIIIIOBY.
[ToaroroBka k 'TTA
KonTponpHOE TecTupoBanue 1o noapasaeny «I[IpakTuHkyM 1o nu3ydeHHuo CBOMCTB IPOCTBIX BELIECTB METANIOB UX COCTUHEHUI
Pa3nen 3. OCHOBBI ONBITHO-3KCIIEPUMEHTAILHOI U MPOEKTHOM AesATeIbHOCTH ( 5 )

Texnuka 6€30MaCHOCTH MPU BBIMOIHEHUN CAMOCTOSITENIbHBIX OMBITOB M SKCIIEPUMEHTOB B JOMAIIHUX YCIOBHIX U C UCIIOJIb30BAaHUEM 000PYI0BaHUs
XMUMHYECKOH J1abopaTopui.

[IpakTueckas padorta Ne9. Obpaienue co CTeKIoOM (crubaHue CTEKISTHHOM TPYOKH, M3TOTOBJICHUE: MUIETKH; KAMWUISIPOB; MPOCTEHIINX Y3JI0B;
MpocTeHKnX NpruOOpoB) XUMUYECKUI aHANIN3: KaueCTBEHHBIN U KOJIMYECTBEHHBIN TeopeTnueckrue OCHOBBI OMBITHO-3KCIIEPUMEHTAIBHON U
MIPOEKTHOM JeATEIbHOCTH.

Bb100p TEMBI MpoeKTa.

[InanupoBanue aearenbHocTU. [loaroroska npoekra. Coop nHGOpPMALKU IO TaHHON TeMe.

MoenupoBaHue MPOEKTHOM 1eATeNbHOCTH. BhInonHeHne yueOHbIX IPOEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX paboT.
[Ipaktnyeckue padotel Nel0-12 mo TemaM MpOEKTOB yUaLTUXCS

IloaroroBka y‘-IC6HBIX IMPOCKTOB K 3alllUTC



[Ipomexyrounas arrecTarus.

3amura NpoeKTOB

IToaroroBka k 'MA, BIIP: peuienue npakTuko OpueHTUPOBAHHBIX 3aJaHUM
[ToaroroBka k 'A, BIIP: penienne npakTuko OpueHTUPOBAHHBIX 3aaHUN

O06o00mienne, cucTeMaTu3anus ¥ KOPPEKIHs 3HAHUH yJaluxcs 3a Kype «DKCIIepUMEHTaIbHAs XUMUs», 9 Kiacc.

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

- HCITI0JIB30BATh pa3HbIC MIPHEMBI TIONCKA HH(OPMAITUU Ha TMEPCOHATBHOM KOMIIBIOTEPE B 00pa30BaTEILHOM IMPOCTPAHCTBE C UCIIOJIb30BAHUEM
obopynoBaHus IUPpPOBOH JabopaTopuu;

- ICTIOJIb30BaTh Pa3IMYHbIE CTIOCOOBI XpaHECHHsSI ¥ BU3YAIM3aIlMK WH(POpMaIIUK, B TOM YHCIIe, B Tpaduueckoit popme
®opMHPOBAHHE KOMIIETEHTHOCTH B 00J1aCTH ONBITHO-)KCIIEPUMEHTAJIbHOI U MPOEKTHOM 1eATeJIbHOCTH

Y4eHUK Hay4YUTCS TUIAHUPOBATh U BBIMIOJHATH yueOHOE HCCleJ0BaHNE U YUeOHBIH MPOEKT, UCIOJIB3Ysl 000pyI0BaHUE, MOIETH, METO/IbI, IPUEMBI,
a/IeKBaTHbBIE UCCIIeyeMOl mpobiaemMe. YUYeHHK MOTYyYUT BO3MOKHOCTh HAYYUTHCSI CAMOCTOSITENILHO 33 TyMbIBaTh, IUIAHUPOBAThH U BBHIIOJIHATH yueOHOE
UCCIIeIOBaHUE, YYEOHBIN U COLMATbHBINA MPOEKT MO €CTECTBEHHOHAYYHOU HAIIPABJIEHHOCTH.

Y4er pe3yjibTaATOB BHEYPOUHOM 1eATEIbHOCTH

@DopMBbI U TEPUOAUYHOCTD KOHTPOJIS

Bxo/1HO# KOHTPOJIb MPOBOAUTCS B Hauasie yueOHOro roja i MpoOBEPKU HauyalbHBIX 3HAHUM U yMEHUN 00ydaroluxcs.
Texyiuit KOHTPOJIb TPOBOAUTCS HA KAXIOM 3aHATHH B OpPME MeIaroruueckoro HabIoJeHHs.

TecToBBIN KOHTPOJIb OCYILIECTBIISIETCS] IO OKOHYAHUU U3YUYECHHS KaXXJ0T0 pas3jena.

HpOMe)Ky’TO‘-IHaSI arrecrauusa NpoBOJUTCAA B KOHIIC yqe6Horo roaa B (bopMe 3alIUTEI ITPOCKTA, MO3BOJIACT ITPOBECTU aHAJIN3 PC3YIIbTATUBHOCTU
OCBOCHHUA OGy‘IaIOH_II/IMI/ICH OCHOB OHBITHO-BKCHepHMeHTaHLHOﬁ u HpOCKTHOfI ACATCIIbHOCTU JAHHOTO KypcCa BHeypquoﬁ JACATCIIBHOCTH
«3KCHepI/IMCHTaJ'ILHa$I XHUMUA».



KpnTeplm OLICHKU PE3YyJbTAaTOB 0OCBOCHHUSA IIPOrpaMMbl Kypca

Pabora oOyuaronuxcst OIeHUBAETCS 10 TPEXYPOBHEBOH IIIKaJIe, TPEOaraiei HaTnIre CIeIyOIINX YPOBHEH OCBOCHHUS TPOTPAMMHOTO
Marepuana: BbICOKUM, CPEIHUM, HU3KHIA.

Brbicokuii ypoBeHb: 00ydarouiicss AEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON JAESITEIbHOCTH,
MPOSIBIISIET MHUIIMATHBY, HE TIPOITYCKAeT 3aHATHS 0e3 YBaXKUTEIbHON NMPUYMHBI, IEMOHCTPUPYET BHICOKUI YPOBEHb 3HAHUHN H

KOMIIETEHIIH, BJIaJiceT Ha BBICOKOM TBOPUYECKOM YPOBHE IPUOOPETEHHBIMU B X0/1€ N3YUEHUS IPOrPaMMbl YMEHUSIMU U HaBbIKAMU;

Cpeannii ypoBeHb: 00yJarOIINIICS JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIBHOM JIEATETLHOCTH, MPOSIBIISET
XOPOIIHNI YpOBEHb 3HAHUM M KOMIIETEHITNI; MHUITUATUBBI HE TIPOSBIIIET, HO CIIOCOOEH MOIePKUBATh MHUIIMATOPA B TIPEJIaraeMoOM I10JIe
NESITETFHOCTH, B IOCTATOYHOM CTENEHU BJIA/ICET MOTYyYaeMbIMU B X0JI€ U3YUCHUS TPOTPaMMBbl YMEHUSIMHU U HABBIKAMU;

Hu3skuii ypoBeHb: 00y4aromuiics AeMOHCTPUPYET HEOCTATOUYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTEIBHON JIEATETLHOCTH,
MOCEIIAET 3aHATHSI OT CIIyYast K CITyJaro, MOKa3bIBaCT YAOBICTBOPUTEIBHBIN YPOBEHb 3HAHUHN M KOMIIETCHIIHH, B IIEJIOM CJ1a00 BIAACET MOTydaeMbIMU
B X0JI€ U3y4YEHUS MTPOTPAMMbI YMEHUSIMU U HABBIKAMH.

®opMbl pe3yabTATOB 0CBOCHHS NMPOIrPaMMbl BHEYPOYHOM eATEJIbHOCTH:
1. OT™MeTKa ypOBHS TOCTHXKEHHH 00y4aromerocs: B JUCTE MeIarornueckoro HaOoIeHUS;

2. 3amucH B XKypHaie yu€Tra 0 pe3yJbTaTUBHOCTH Y4aCTHsI 0OYJaIONINXCS B MEPOIIPHUSTUSAX PA3HOTO BU/IA ¥ YPOBHS (IHUILJIOM, TPaMOTa,
0J1aroJapHOCTH, IPYToe);

3. 3amucu B )KypHaJIe yuéTra 00 y4acTUU B BBIC3THBIX MEPOTIPHUATHIX
OuneHka TecToBbIX padoT.
TecTsl, cocTosIIME U3 TSATH BOIIPOCOB MOYKHO HMCIIOJIB30BATh MOCIIE U3YYCHHS KXKI0TO Marepuaia (Ypoka).
Tect u3 10—15 BOIPOCOB KCIIOJIL3YETCS JIJISI IEPHOMUECKOTO KOHTPOJIS.
Tect u3 20 BonpocoB HEOOXOJMMO HCIIOJIB30BATh I UTOTOBOTO KOHTPOJIS.
Ounenka pedepara.
Pedepar orneHuBaeTcs no clieayronuM KpUTEPHUsIM:
* coOmoieHNe TpeOOBaHUH K ero 0POPMIICHUIO;

° HCO6XO,[[I/IMOCTB N JOCTATOYHOCTH IJI paCKPBITUA TCMbI HpHBeHeHHOﬁ B TCKCTC pe(bepaTa I/IH(I)OpMaI_II/II/I;



* yMeHHE 00y4aroIerocsi CB000JHO M3JlaraTb OCHOBHBIC UJICH, OTPOKEHHBIC B pedepare;

* CIIOCOOHOCTBH 00YYAIOIIEroCs NOHSTh CYTh 33aBaeMbIX WICHAMH aTTECTAMOHHON KOMHCCHH BOIIPOCOB M C(OPMYITHPOBATH TOYHBIC OTBETHI HA HUX.
Onenka npoexra.

[TpoeKT oIeHUBACTCS MO CICAYIOIIUM KPHUTEPHUSIM:

* coOmoIeHNe TPpeOOBaHUH K ero 0(hopMIICHUIO;

* HCOOXOJMMOCTh U JOCTATOYHOCTH ISl PACKPBITHS TEMbI IPUBEACHHOMN B TEKCTE MPOeKTa MH(popMalum;

* yMeHHEe 00y4aroIerocsi CBO00JHO M3JIaraTb OCHOBHBIC UJICU, OTPAKEHHBIC B MIPOEKTE;

* CIIOCOOHOCThH 00YUAOIIETOCs IOHTh CYTh 33J1aBaeMbIX WICHAMH aTTECTAI[HOHHOW KOMUCCHU BOIIPOCOB U CPOPMYITUPOBATH TOYHBIC OTBETHI HA HUX.
TemaTnka HcCI€10BATEILCKHX H MPOEKTHBIX PadoT ¢ MCNO0JIb30BaHNEM 060pynoBaHusi eHTpa «Touka pocra»:

1. 3ydeHue MIeT0YHOCTH Pa3InUHbIX COPTOB MbIJIa U MOOIIIUX CPE/ICTB.

2. UnaukaTopHbIe CBOMCTBA pa3IMYHbBIX pacTeHUH U 1IBETOB (c onpenenenueM pH pactBopos). 3. Omnpenenenue kauecTBa XjaebonekapHOi MyKH U
xjeoa.

4. Onpenenenre Ka4yecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

5. Onpenenenue 3aBUCUMOCTH W3MeHEeHUs pH 1eTbHOro U MacTepU30BaHHOTO MOJIOKA OT CPOKOB XPAaHEHUS.
6. Nzyuenue »3(ppeKTUBHOCTH Pa3IUYHBIX COJIEBBIX I'PEJIOK.
7. KoncTpynpoBaHue «XUMHUYECKUX IPEJIOK», OCHOBAHHBIX HA XUMHUYECKUX PEAKIUSX.
8. CuHTe3 «MaslaXxuTa» B Pa3INYHBIX YCIOBUSX.

9. NzyueHue KOppo3uu xejie3a B Pa3IMUHbIX YCIOBHSIX.

10. BiusHue cBeTa M KUCIOPOJa Ha CKOPOCTh Pa3IoKEHUsI PacTBOPA MOAUA KAJIHS.

11. Onpenenenue KauecTBa BOJAOMPOBOIHOM BOJIBI.

12. YKéctkocTh Boibl. CrIOCOOBI OnpeieneHns 5KECTKOCTH BOIBI.

13. bymaxnas xpomarorpadus. XpomaTorpaguueckoe pas/ieieHue BEeIIeCTB.

14. XpyCTaJ'ILHOC CcTeK10. MOXXHO JIM UCHOIb30BaTh IS XpaHCHHUA HI/IIJ_II/I?



TemaTu4yeckoe IIIAHUPOBAHUE

Neni/n Tema pasgena K-Bo yacos JlaGopaTopHble IIpakTnuyeckune padoTnl
padoThbI

Paznen 1. MHOTOOOpa3ne XUMHUYECKUX PEaKLIUi B (7)
AKCIEPUMEHTAIBHON XUMUH
Tema 1. Xumnueckue peakuuu 3 2 2
Tema 2. DIEKTpOIUTHYECKAS TUCCOIHAITUS 4 4 2
Paznen 2. [IpakTHKyM 10 N3Y4EHHUIO CBOMCTB MPOCTHIX (20)
BEIIECTB: METAJUIOB U HEMETAJIOB, UX COCAMHEHUM
Tema 3. CBoiicTBa rajoreHoB 2 3 1
Tewma 4. CoiicTBa KHCIOPOJa U CEPHI 4 4 0
Tema 5. CpoiicTBa a3ota u docdopa 4 5 1
Tewma 6. CBoiicTBa yriepoaa U KpeMHUS 4 4 1
Tema 7. OOmue u MHAUBUIYATbHBIE CBOMCTBA 6 6 1
MeTaJlJIOB

Paznen 3. OcHOBBI OIIBITHO-3KCIIEPUMEHTATILHOM U (6) 1

MIPOEKTHOM eATEIbHOCTU

Hroro 33 28 9




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Neni/m | Tema 3ansaTUs K-Bo Hara HNudopmaunonnas | Ucnoab3yemoe udposoit
4acoB NoyIepKKa o0opynoBaHMe LEeHTPa o0pa3oBaTe/IbHbIIi pecypc
Yuebnuk 8.9 kn «Touka pocra»
Tabpuensn O.C.
Ocmpoymos U.T'.
Cnaoxkog C.A.

1 BBonubiii unctpykTax no Th Xumus | 1 05.09 § Ctp.20- 8k bubnuorexa [JOK
— HayKa 3KcrepuMeHTanbHas. TP Texnuka Oe3omacHoctu B | https:/m.edsoo.ruff0d23c
JleMoHCTpanmoHHbIN onbIT Nel. KaOWHeTe XUMUU IIEHTpa
O3HakoMJIEHHE C JIa0OPATOPHBIM «Touka Pocray.
000pyI0BaHUEM;, IPUEMBI 3HaAKOMCTBO C
6e3omacHoi paboThl ¢ HUM. Bxoanoe 000py/10BaHUEM.

TECTHPOBAHHUE TI0 TEOPETHUECKUM U
MIPAaKTUYECKUM 3HAHMSM 3a 8 Ki1acc
Pa3znen 1. MHoroo0pa3ue XuMH4eCKUX PeaKkUil B IKCIIEPUMEHTAIbHOI xXumMuu (7 4)
Tema 1. Xumunueckue peaxkuuu (3 4)

2 IMpakTnyeckas paéora Ne 1 1 12.09 JlaTuuk Temmeparypsl bubnuroreka [JOK
«[TpaBua TeXHUKH OE30MACHOCTH (TepMomIapHbIii), https:/m.edsoo.ru/ff0d23c
pu paboTe ¢ 1a60pPaToOPHBIM CIIUPTOBKA, JAaTYHK
obopynoBanuem. [IpaBuna TEeMIIepaTypbl
M0JIb30BaHMsI HarpeBaTeIbHbIMU
yctpoiictBamu», Th OBP B
AKCIEPUMEHTAIbHOU XUMHH
Jlabopamopnwtii oneim Ne 1
«M3yuyenne peakuu
B3aUMO/ICHCTBUS CYNIb(HUTA HATPHS C
epokcuaom Bogopoaa» Th

3 TennoBoit 3¢ pexT XUMHUECKIX 1 19.09 | §9- 8xn bubnuoreka LIOK
peakuuii. [Tonsitre 00 3k30- U JlaTunk TeMieparypbl https:/m.edsoo.ru/ff0d4790




SHIO0TEPMHUUECKUX PEAKIUAX.
JlemoHCTparoHHbIN onbIT Ne 2
IIpumepsl 3k30- u
SHJOTEPMHUUYECKUX PEAKLUM.
JlemoHCcTpaoHHbI# omnbIT Ne 3
«TennmoBoii a3pdeKT pacTBOpeHuUs
BEILECTB B BOJIE»

CKOpOCTh XUMHYECKUX PEaAKIIHil
JlemoHCTpaIMOHHbIH ombIT Ne 4
B3anmopeiicTBie IUHKA C COJITHOU
U YKCYCHOW KHCIIOTaMH.
B3anmopaericTBue rpaHyIupoBaHHOTO
[IMHKA W [IMHKOBOW TBUIA C
COJISTHOM KHCIJIOTOM.
Bsaumopneiicteue oxcuna menu(Il) c
CEPHOM KUCJIOTOM pa3HOU
KOHIIEHTPALIUA TIPU Pa3HBIX
temneparypax. IIpakTuuyeckas
padora Ne2. 1zydyeHue BIusHUS
YCIOBHUM MPOBEACHUS XUMUYECKOU
peakuuu Ha e€ ckopocTh. Th
Jlabopamopnwuii oneim Ne 2
«CpaBHUTENbHAS XapAKTEPUCTHKA
BOCCTaHOBUTEIHLHON CIIOCOOHOCTH
metaioBy» Tb Iloaroroska k TUA

26.09

§ 3 — 9k

Hatuuk pH laTumk
HaIpsHKEHUS

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

Tema 2. 1eKTPOJINTHY

eckas quccouuanus (4 4.)

ONEKTPOIUTHYECKAs JUCCOLUALUS —
IJIaBHOE YCJIIOBHE MTPOTEKAHUS
peakuuii B pacTBOpax.
JleMmoHcTpanoHHbIN OnbIT Ne5
HcnelTanne pacTBOPOB BELIECTB HA
IEKTPUYECKYIO MTPOBOJUMOCTb.

1

03.10

84 - 9xn

JlaTunk
AIEKTPOIIPOBOJHOCTH

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




JemoHcTpaloHHbIN onbIT Ne6
«INEKTPOJUTHI U HEIJIEKTPOITUTHI»

DNEeKTpOIUTHYECKAsT JUCCOLUALUS
KHCJIOT, IIEJ0Uei B COJICH.
Jlabopamopustit onvim Ne 3.
«CuiibHbIE U ca0ble 3JIEKTPOIUTHI)
Ornpenenenre KUCIOTHOCTH-
OCHOBHOCTH CPEJIbl MOTY4YE€HHBIX
PacTBOPOB C MOMOIIBIO0 HHINKATOPa
U JaT4YMKA DIIEKTPONpOBOAHOCTH, Th
Jlabopamopuwtit oneim Ne 4
«3aBUCUMOCTb AJIEKTPONPOBOJHOCTH
PacTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB
OT KOHIIEHTPALlMX HOHOB, Th

10.10

85-7 — 9k

PeaktuBnl n XUMU4eckoe
00opyI0BaHNe

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

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

17.10

I'm.2 — 9xn

JaTauk
AJIEKTPOTIPOBOTHOCTH,
n03aTop 00bEMa
KHUJKOCTH, OFOpEeTKa

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

IIpakTnuyeckas padora Ne4.
Pemenue skcnepuMeHTaNbHBIX 3a71a4
0 TeMe «NEKTPOJIUTHYECKAS
gucconuanus». Th TectoBwii
KOHTPOJIb IO pa3aeiy

24.10

PeakTHBBI U XUMHUYECKOE
00opysoBaHUe, TaTINK
AIIEKTPOIIPOBOTHOCTH




«MHOT000pa3ue XUMHIECKUX
peakuuii B SKCIIEPUMEHTAIbHON

XUMHH

Paznean 2. [IpakTukyM no u3y4eHHI0 CBOMCTB MPOCTHIX BeNIECTB: METAJIIOB M HEMETAJLIIOB, UX coenHeHuii (20

1)

Tema 3. CBoiicTBa rajioreHoB (24)

9 lanmorensr: pusnveckue u 1 07.11 8 10-12 bubnuorexa [JOK
XUMUYECKHUE CBOMCTBA PeaxtuBsl u xumudeckoe | https:/m.edsoo.ru/00addfe2
Jlabopamopmuwiit onvim Ne7 00opyoBaHue
Pacno3naBanue COISIHON KHCIOTHI,

XJIOPUAOB, OPOMHJIOB, HOJIUJIOB U
rvona. Th

10 Jlabopamopnuiii onvim Ne8. 1 14.11 Amnmapar i TpoBeJICHUS
OTtbenuBarolue cBOCTBa XJopa , XUMHUYECKHUX ITPOIIECCOB
Tb Jlabopamopuwtii onvim Ne9. (AITXP) PeakTuBbl 1
B3aumHoe BbITECHEHHE TaIOTEHOB U3 XHUMHUYECKOE
pactBOpoB ux cojied, Th 000pyI0BaHNE
IIpakTuyeckas padora Ne 5. JlaTuuk XJI0pua- HOHOB
«OrnpeneneHue coaepaHus XJI0pua-

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

11 Kucnopona: nmonyuenue u 1 21.11 §13-15 bu6mmoreka [JOK
XHMHYECKHE CBOMCTBA. PeakTuBsl u xumuueckoe | https:/m.edsoo.ru/00ade64a
JleMOHCTpaIMoHHbIH onbIT No 7. obopynoBaHue
«[lonydyenue u cobupanue
KHCTIOpo/ia B 1ab0opaTtopuu U
3aMOJHEHUE UM Ta30MeTpay
Jlabopamopustit onvim Nel().

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




12 Cepa. Xumnueckue cBoiicta cepsl. | 1 28.11 bubnuorexa [JOK
JleMOHCTpaIMOHHBIH OmBIT Ne§. 8 13-15 | PeaktuBbl, kosutekiuu 1 | https:/m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(DUKAIIUH CEPHI. XUMHYECKOe
O3HakoMiieHHE ¢ OOpa3lamMu cepbl 00opynoBaHue
1 e€¢ TPUPOJHBIX COCTUHEHUI

13 CoeMHEHUS Cephl: CEPOBOJIOPOI, 1 05.12 Amnmapar juis npoenenus | bubmuoreka [JOK
CEpPOBOJIOPOIHASL KUCIIOTA. XAMUYECKUX peaKIui https:/m.edsoo.ru/00ade802
Cynbdunsl. JleMOHCTpaIIMOHHBIN (AIIXP), mpubop nmust
onbIT Ne9 OOpa3ibl MPpUPOIHBIX MOJTY4ECHUS Ta30B UIN
cynbpumoB U cynb(daros. anmapat Kurnma
Jlabopamopnwtit oneim Nel . PeaxTuBbl, KOMIEKITUU 1
KagecTBeHHBIE peakiuy Ha XHUMHYECKOe
cynbua-uonsl B pactBope. Th 000pyI0BaHNE

14 Coenunenus cepsl: okcua cepsl (1V), | 1 12.12 Amnmnapar juis nposenenust | bubnuorexka LHOK
CEpPHUCTAsI KUCIIOTA U €€ COJIH. XAMHUYECKHX peaKini https:/m.edsoo.ru/00adea28
Jlabopamopnutii oneim (AIIXP
No]2KadeCcTBEHHbIE pPEAKIIUM HA
cynb(ut- nousl B pactBope. Th
Coenunenus cepsl: okcua cepsl (VI),

CepHas KHCIIOTa U €€ COJIH.
Jlabopamopnwtii oneim Nel3
KauecTBeHHble peakiuu Ha
cynb(dar-uonsl B pactBope. Th
CBolicTBa CEPHOM KUCIOTHI ,3y4CHUE
CBOMCTB CEpHOU KUCHOTHI, Th
IToaroroBka x ' 1A
Tema 5. CpoiicTBa a3ora u pocdopa (44)
15 A30T: pu3HUecKre U XUMUYECKUE 1 19.12 bubnuorexa [IOK

CBOMCTBA. AMMHMaK.
JemoHcTparoHHbIi onbIT Nel0
[lonyyenne ammuaka W €ro

§16-18

pacTBOpeHUE B BOJE.

JlaTunk
AIEKTPOIIPOBOJHOCTH

https:/m.edsoo.ru/00adf004




Jlabopamopuwtit onvim Ne 14

PeakTHUBBI 1 XUMHYECKOE

«OcHOBHBIE cBOICTBa amMuaka» Th 00opy1I0BaHNe
Conu ammonusi. Jlabopamopnutii
onwvim Nel5 B3aumoneiicTBue
coJie aMMOHHMsL co 1menodamu Th
16 AzoTHas xkuciora. Jlabopamophoti 26.12 | §16-18 TepMope3ucTopHbIi bubnmoreka [JOK
onvim Ne 16. VI3yuenue CBOUCTB JATYHK TEMIIEPATYyPHI, https:/m.edsoo.ru/00adf306
a30THOU KHUCIIOTEl Th natyuk pH, natunk
IIpakTnueckas padora Ne 6. AIIEKTPONPOBOIHOCTH,
«OmnpeneneHue HUTPAT- UOHOB B anmapar JJis TPOBEICHUS
MATaTeIbHOM pacTBope» Th XUMHUYECKUX PEAKIUI
(AITIXP. PeakTuBsl 1
XHUMHYECKOE
obopynoBanue, JlaTanx
HUTPAT-UOHOB
17 Conu a30THOM KUCIOTHI — HUTPATHI. 09.01 Jatunk
JIeMOHCTpaIlMOHHBIN OMBIT 3JIEKTPONPOBOIHOCTH,
Nel1O06pasusl IpUPOTHBIX KOJUIEKIIUHA
HUTpaTOB U (ocdaTos.
Jlabopamopmuwtit oneim Nol7
O3HakoMJIEHHE C a30THBIMU U
dhochopHBIMH YIOOPECHUSIMH.
PacrioznaBanue a30THBIX yI0OpEHUN.
Tb
18 ®ochop. Coequnenus docdopa: 16.01 bubnunoreka [JOK

okcun docdopa (V),
oprodochopHas KHCIOTA U €€ COJIH.
dochopubie yaoOpeHus
JemoHcTpanmonHsliid onbIT Nel2 Th
OO6pa3isl KkpacHoro hocdopa,
okcuaa docdopa (V), IpupoIHbIX
dbocdartos. Jlabopamopnuiii onvim
Nel8 «I'openue cepsl u pocdopa Ha

https:/m.edsoo.ru/00adf68a




BO3/yXe U B kuciaopoae» Th
[ToaroroBka k 'NA

Tema 6. CBoiicTBa yriepoaa u

KpeMHus (4 1)

19

VYraepon, ¢usnueckue cBOMCTBA.
AnnoTponus yriaepoja: aiamas,
rpaduT, kapouH, QyruiepeHs.
XUMHUYECKUE CBOWMCTBA Yriaepoja.
JlemoucTparmoHHbii onbIT Nel3
Mojenu KpHUCTaUIMYECKUX
peméTok anmasza u rpadwura.

1

23.01

§31-8§32

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

20

Oxkcunpl yriaepoaa. YrapHbelidl u
YIJIEKUCIIBIA Ta3bl. YTOJIbHAs
KHCII0Ta, KapOOHATHI
JeMoHcTparmoHHsIil onbiT Nel14
OO6pa3iel MPUPOIHBIX KapOOHATOB
U CWIMKATOB. /labopamopnuiii
onvim Nol9 KauecTBeHHas peaxius
Ha yriekucneli ras. Th
Jlabopamopustit onvim No20
KauecTBennas peakuus Ha
kapOoHat-uoH. Thb Jlabopamopmutit
onvim Ne 21 «Bzaumoneiictsue
M3BECT- KOBOH BOJIBI C YIIIEKUCIIBIM
razom» Th

30.01

§20-21

Jatunk
AJEKTPOIIPOBOAHOCTH,
pUOOP IS TTOTYICHHS
razoB uiu annapar Kumra
PeakTuBBI 1 XUMHUYECKOE
000pyI0BaHNE

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

21

IIpakTHyeckas padora Ne7.
«[Tonyuenue oxcuaa yraepona (IV)
U U3y4YECHHUE €T0 CBOMCTB.
Pacnio3naBanue xkap6oHatoB». Th

06.02

§ 24-25 TloBTOPHUTH
Mo y4eOHHKY
MaTepua riaBbl

PeakTuBBI M1 XUMHYECKOE
obopymoBaHue

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

22

Kpemuuii u ero coeiuHeHusl.
Jlabopamopubwiit (3anumamenvHblit)
onovim Ne 22 «BwipamuBaHue

13.02

bu6nmoreka [JOK
https:/m.edsoo.ru/00ae080a




BOJIOPOCJIEN B CHJIMKAaTHOM Kiiee» Th
[Toaroroska k ' KonTposbsHoe
TECTUPOBAHUE 110 MOIPA3AEITY
«IIpakTUKyM 110 U3y4EHHIO CBOCTB
MPOCTHIX BEUIECTB HEMETAJJIOB UX
COCITMHEHUIN»

Tema 7. O611ue M HHANBHAYATbHBIE CBOMCTBA MeTAJLIOB (6 1)

23

Oo6mue pu3nyecKue 1 XUMUICCKIE
CBOMCTBA METAJIJIOB: PEAKIUU C
HEMeTaJlJIaMU, KUCJIOTaMH, COJISIMHU.
BoccranoBuTenbHbIE CBOKCTBA
METaJJIOB. DJIEKTPOXUMUYECKUH PsiJT
HaIpsHKEHUH METaJUIOB.
Jlabopamopnuwiit onvim Ne23
B3anmopeiictBue meTamioB ¢
pacTBOpamMu COJIEH.
B3anmoelictBue MeTayioB (Maraus,
LMHKA, jKelie3a, MEIN) C pacTBOpaMu
KUCHOT JIeMOHCTpalMOHHBIN OTIBIT
Nel5 M3yuenue 00pa3IioB METAJLIOB.
Tb

1

20.02

§28-29

PeakTtuBnl 1 XuMU4eckoe
00opyI0BaHNE

bubmmoreka [{OK
https:/m.edsoo.ru/00ae103e

24

Illenounbie MeTasabl. CoeqMHECHUS
IIEIOYHBIX METAJJIOB
JeMoHcTpaimoHHbIi onbiT Nel6
B3aumoneicTBre IeIovYHBIX
MeTaluiIoB ¢ Bomou. CBoMcTBa
IIEJI0YHO3EMEJIbHBIX METAIUIOB B UX
COCIMHEHUN. [[eMOHCTPALlMOHHBIN
onbIT Nel7 B3anmoneiicTBrue
METOYHO3EMEIbHBIX METAJIJIOB C
BoJI0M. OOpa31ibl BaKHEHIIIHX
MPUPOJHBIX COEIUHEHUI MarHus,

27.02

§30

PeakTHBEI 1 XUMHYECKOE
obopymoBaHue

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




KaJdblus.

25

CBoiicTBa COCIMHEHUM KaJIbIIUSI.
Kectkocts 600wt Jlabopamopnuiii
onvim Ne24 O3HaKOMJIEHUE CO
CBOMCTBaAMH U IIPEBPALICHUSIMH
KapOOHATOB M THUAPOKAPOOHATOB.
Tb Jlabopamopnutii onvim Ne25
YcrpaHeHue KeCTKOCTH BOJIbI B
JOMaIIHuX ycaoBusx Th

06.03

§ 31-32

PeakTHUBBI 1 XUMHYECKOE
00opy10BaHNe

bu6mmoreka [{OK
https:/m.edsoo.ru/00ae1886

26

CBoiicTBa aIFOMUHUS
AmpoTepHOCTh OKCHIA U
TUAPOKCHIA ATFOMUHUSL.
Jlabopamopnuwiit onvim No26
[Tosmydyenne THUAPOKCHUIA ATIOMUHUSA
W B3aNMOJEHCTBHE €ro C
KHCIIOTAMH U

1 § 33 PeakTuBbI H XUMHYECKOE
o0opynoBaHUE

1IeJI0YaMHU.

13.03

833

PeakTuBLl 1 XUMU4eckoe
00opyI0BaHNE

bubmmoreka [{OK
https:/m.edsoo.ru/00aelc64

27

AMdoTepHOCTh OKCHAA U
TUJIPOKCHUIA ATFOMUHMSL.
Jlabopamopuwtit onvim No27
[Tonydenne TUAPOKCUIA ATIOMUHUSA
U B3aUMOJCHCTBUE €r0 C
KHUcIoTaMu M 1ejiouamH. JKeneso.
JleMOHCTpaIlMOHHBIN OMBIT
Ne1706pa3zusl pyn xenesa.
Cxxkuranue xeje3a B KUCIOPOJE U
xJyiope. «OKHCIIEHHE KeTe3a BO
BIIakHOM Bo3ntyxe» Th CoiicTBa
COCIMHEHUH Kelle3a: OKCHIOB,
TUAPOKCUAOB U coeil xkeneza(ll u
I11). Jlabopampnas paboma Ne28

20.03

§ 34

PeakTuBEI 1 XUMHYECKOE
000pyTI0BaHHKE.

JlaTuuk naBiieHUs,
KOJUIEKIIUN

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae35e6




[Tonyyenue ruapokcuioB xemne3a(ll)
u (III) u B3aumopeiicTBHE UX C
KUCI0TaMu U mwenoyamu. Th

28

IIpakTuyeckas padora Ne§.
Pemrenne skcriepuMeHTaNbHBIX
3amau o teme «OOuuMe u
VHJIMBHIyaJIbHBIE CBOWCTBA
metamioBy. Th [Toaroroska k 'TMA
KonTtponbHOE TecTHpOBaHUE O
nojpasaeny «lIpaktukym o
M3YYEHUIO CBOMCTB IIPOCTHIX
BEILIECTB METAJIOB UX COCAMHEHUIN

03.04

[ToBTOpPUTE TEMY
«MetambD».
[ToBTOpPUTE MO
y4eOHUKY
Marepua IiaBbl

PeakTUBBI 1 XUMHYECKOE
00opyI0BaHNe

bu6mmoreka [{OK
https:/m.edsoo.ru/00ae3de8

Pa3nen 3. OCHOBBI ONIBITHO-3KCIIEPUMEH

TAJILHOM

U NIPOEKTHOM 1eATeJIbHOCTH (5 1)

29

IMpakTnueckas padora Ne9. Th
Ob6patienue co cTekyiom (crudanue
CTEKJISIHHOU TpyOKH, U3TOTOBJICHUE:
MUINETKH; KalWISPOB; MPOCTEHIINX
y3710B; TTpocTemmx nmpudopos), Th

10.04

PeakTHBEBI 1 XUMHYECKOE
000pyI0BaHNE

30

XUMHAYECKAH aHAJIN3: KaYeCTBEHHBIN
U KOJIMYECTBEHHBIN

17.04

PeakTuBBI 1 XUMHUYECKOE
000pyI0BaHNE

31

TeopeTnueckre 0CHOBBI OIBITHO-
AKCIEPUMEHTAIBHON U MTPOEKTHOU
NesITeNIbHOCTH

24.04

PeakTHBBI U XUMHUYECKOE
000py1I0BaHNE

32

BrinonHenue yaeOHBIX TPOCKTOB,
OTIBITHO-AKCIIEPUMEHTAJILHBIX Pa0oT.
[IpakTrueckue paboTHI IO TEMaM
MIPOEKTOB yyamuxcs, Tb

15.05

PeakTHBEI 1 XUMHYECKOE
obopynoBaHue

33

3amura IIPOCKTOB

22.05

Ilepeyenb JOCTYNHBIX HCTOYHUKOB HHPOPMALUH




B pa3znene npencTaBiieH CIIMCOK KHUT U CCHIJIOK Ha CalThl, B KOTOPBIX 00Jiee OIPOOHO OCBEIIEHB] Pa3IMUHbIE ACIIEKTHI pACCMATPHUBAEMBIX BOIIPOCOB.
VX MOKHO PEKOMEH/I0BATh KaK YUUTEIIO, TaK U 00y4aeMbIM, IPOSIBUBIINM HHTEPEC K H3y4aeMOil TeMe.
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