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Pasaen Ne 1. «KoMneKc 0OCHOBHbIX XapaKTePUCTUK MporpamMMbi»

1.1 MNosacHUTeNnbHasA 3anncka
HanpasneHHOCTb (MPouns/ib) NPOrpaMmMbl — €CTECTBEHHO - HaydHas.

AKTYanIbHOCTb MporpamMmbl. AKTyaJbHOCTH Iporpammbl OOyCIIOBJEHa €€
METO/I0JIOTMYECKON 3HAUYMMOCTBIO. 3HAHUS U YMEHHs, HEOOXOAMMBIE Ul MPOBEICHUS
Ja00paTOPHBIX OMBITOB, MPAKTHYECKUX PaOOT M OpraHU3AIMU HCCIEI0BATEIbCKOM
NESTETLHOCTH, TOBBICSIT YPOBEHb TMPOEKTHO — UCCIEAOBATEIbCKUX KOMIETEHIIUMA
oOy4aroluxcsi MO3BOJIAT B JalIbHEWIIEM YCIEUIHO CcJaTh 3K3aMEHbl U MPOJOKHUTH
o0Opa3oBaHME B BBICIINUX YUYEOHBIX 3aBEIACHUSIX.

OTnnunTesIbHble 0COBEHHOCTU NMPOrpamMMbl. JlaHHBIH yueOHBIH Kypc BXOJHUT B
€CTECTBEHHO - HayyHYyl0 oOpa3oBarenpHyl0 o0Onactb. B ocHoBe mnporpammsl —
MpakThueckass HampaBjaeHHOCTh. Crenuduka opraHu3aluu 3aHATHNA 1O MpPOrpaMme
«Xumusl B MpoOUpKe» TMpearnojaraer B TEUYEHHE Yaca COBMEUICHUE MPAKTUYECKUX U
TEOPETUYECKUX 3aJTaHUMU.

Appecat nporpamMmbl. Ilporpamma paccuntaHa Ha ydamuxcs 9 Kkiacca,
KEJAIOIIUX 3aHUMaThCs MCCIIEOBATENIbCKOW JIESITEIbHOCTRIO, a TaKXkKe OBJIaJeTh
TEOPETUYECKUM U MPAKTHUYECKUM MaTepHaaIoM MO BRIOpAaHHON TeMaTHUKe

O6bemM M CPOK OCBOEHUS nporpammbl. Ilporpamma paccumTaHa Ha OJUH
y4eOHBIN o/l B KOJIMYeCTBE 68 4acos.

dopmbl 00yyeHUA. OgHoe 00yUCHHE.

OcobeHHOCTM  opraHmM3auuM  obpasoBaTesibHOro npouecca. OOyueHue
OPOM3BOJUTCS B  KJaccax B COOTBETCTBUM C  yuyeOHbIM 1uiaHoM MOBY
«HoBocepruesckast COLL Ne 3 um. renepana A.W. Enarunay.

PeXnm 3aHATUIA, NePUOANYHOCTb U MPOAO/IKUTENBHOCTb 3aHATUN. OOmiee
KOJIMYECTBO 4YacoB B TojA - 34; KOJIMYECTBO 4YacOB M 3aHATUH B Henenwo — 1;
NEPUOAUYHOCTD U MPOJOKUTEIBHOCTD 3aHATUN — 40 MUHYT.

1.2. Llenib 1 3ag4a4un nporpamMmmbl

Llenb nporpamMmmMbl — y10BJIETBOPUTH MTO3HABATEIBHBIC 3aIIPOCHI JIeTel, pa3BUBAThH
I/ICCJ‘Ie,Z[OBaTeJ'ILCKI/Iﬁ IMOoAXO0J K HM3YUYCHHUIO OKPYXKAIOIMICTO MHpAa U YMCHHC IIPUMCHSATDH
CBOM 3HAHMA Ha IMPAKTHUKE, PACIHUPUTL 3HAHHUA YYallUXCSa O IMPHUMCHCHHHN BCHICCTB B
HOBCG,HHGBHOﬁ JKU3HU, pCalIn30BaTh 06HJ;6K}1J'IBTypHBII71 KOMIIOHCHT.

3aga4ym nporpamMmbil.
Ob6pasoBaTe/ibHblE:
— YIUIyOUTh W PaCIIUPHUTh 3HAHUS YUYAITUXCS 10 00IIeH XUMHUH;
— PACKPLITh POJIb SKCIICPUMCHTA B XUMHUH;
— chopmupoBaTh y WIKOJBHUKOB TMPAKTUYECKUE HABBIKM, YMEHHE TIPAaBUIBHO
O6paH_[aTBC$I C H3YYCHHBIMH BCHICCTBAMU, HpI/I60paMI/I, IIPpOBOANTL HCCIIOKHBIC
XUMHYCCKHUEC OIIBITHI
BOCI'II/ITbIBaPOLLI,I/IeZ
—copMHPOBATH Y yUAIIUXCS THATEKTHYCCKOE TTOHMMaHUEe HAyIHOW KapTHHBI MHPA;
- CHOCO6CTBOB&TB HUX HHTCJUICKTYAJIbHOMY Pa3BHUTHIO, BOCIIMTAHWIO HPABCTBCHHOCTH,
—TyMaHUCTUYECKUX OTHOILIECHUH, TOTOBHOCTHU K TPYAY;
— IMOATOTOBUTH yHallIUXCA K C1a4UC SK3aMCHA, IOCTYIIJICHUIO B BY3;
— IOATOTOBUTH y4YalIUXCA K CO3HATCIIBHOMY W OTBCTCTBCHHOMY BBI60py ZKU3HCHHOI'O
IIyTH,



— Pa3BUTH y‘—Ie6HO-KOMMyHI/IKaTI/IBHBIC YMCHUH.

— copMUpOBATH Y YHAIIUXCA TUATEKTUUECKOE TOHUMAaHNE HAyYHOU KapTUHBI MUPA;

— CIIOCOOCTBOBATH UX HHTCJUICKTYAJIbHOMY Pa3BUTHIO, BOCIIMTAHHWIO HPABCTBCHHOCTH,

— Ir'yMaHUCTUYECKUX OTHOLIEHUM, TOTOBHOCTH K TPYAY;

— IIOATOTOBUTH yHallIUXCs K CAa4€ DK3aMCHA, IMMOCTYIJICHUIO B BY3;

— IOATOTOBUTH y4YallUXCA K CO3HATCIBHOMY W OTBCTCTBCHHOMY BBI60py KHU3HCHHOI'O
yTH;

— Pa3BUTH y'—IeﬁHO-KOMMYHPIKaTI/IBHBIG YMCHUA.

Pa3sBuBaloLLue:

- C(l)OpMHpOBaTB YMCHUC CpaBHUBATb, BBIABJIATL CYIICCTBCHHOC, YCTAaHABJIMBATDH
MPUYINHHO-CJICACTBCHHEBIC CBA3U, 0606HIaTB H CUCTCMATHU3UPOBATh 3HAHUA,

— Pa3BUTH MMO3HaBaTEIbHBII HHTCPCC yUalluXCsa K XUMHH,

— Pa3BUTbL MHAWBUAYAJIbHBIC HAKIIOHHOCTHU U BO3SMOXXHOCTH YUallIUXCA,

— Pa3BUTL CaAaMOCTOATCIIbHYIO TIOMCKOBYIO ACATCIBHOCTE IIKOJIbHUKOB;

- C(I)OpMHpOBaTI) YMEHUC CpaBHUBATb, BBIABJIATH CYIICCTBCHHOC, YCTAaHABJIMBATDH
NPUYINHHO-CICACTBCHHEBIC CBA3HU, 0606IHaTI> U CHUCTEMATHU3UPOBATH 3HAHUWA; Pa3BHUTH
O3HaBaTEIbHBIN HHTCPCC yHallluXCA K XUMHHU,

— Pa3BUTHL MHAWBUAYAJIbHBIC HAKIIOHHOCTHU U BO3SMOXXHOCTH YUJalIUXCA;

— Pa3BUTH CaAaMOCTOATCIIbHYIO TIOMCKOBYIO ACATCIIBHOCTE IIKOJIBHUKOB;

- C(i)OpMPIpOBaTI) YMEHUEC CpaBHUBATb, BBIABJIATH CYIICCTBCHHOC, YCTAaHABJIMBATDH
IMPUYINHHO-CJICACTBCHHEBIC CBA3H, 0606IHaTI> N CUCTCMATHU3UPOBATh 3HAHUAA,

— pa3BUTb MMO3HaBaTEIbHbBIN HHTCPCC YHAIIHUXCA K XUMHUU,

— Pa3BUTb HHANBUAYAJIbHBIC HAKIIOHHOCTH U BO3MOYKHOCTH YUAIIUXCA

— Pa3BUTb CaAMOCTOATCIIbHYIO IIOUCKOBYIO JACATCIIbBHOCTD INKOJIbHUKOB,

1.3 CopepxkaHue nporpamMmmbl

Y4ebHbIi nfaH JONONHUTENbHOM 06Lepa3BnBatoLLEl MPOrpaMMbl
«XNMUSA B MPOOGUPKeE»

Ne Ha3BaHue TeMbl KonnyecTtBo Yacos dopma
Bceero | Teopus | [Ipaktuka opraHusaLiun
1 | Beeneuune 3 1 2 Jlexnun, I1P, JIP,
TECT
2 | XuMHYEeCKHE peaKIuu 3 1 2 Jlexmun, I1P, JIP,
TECT
3 | CrocoOwI omyueHus 4 1 3 Jlexun, I1P, JIP,
HEOPTraHWYECKHUX BEIICCTB TECT
4 | Kak pacro3HaTh BelecTBa 14 2 12 Jlexmum, I1P, JIP,
TECT
5 | PacTtBophI 1 crIOCOOBI MX 5 2 3 ITP, JIP, Tect
TIPUTOTOBJICHUS.
6 | PaGoTa Han mpoekToM 4 4 PaGora B rpymnmax,
WHIUBHU] 3aHATHUS
7 | Urorosas arrecranus 1 1 TBOpUeCcKui OTYET
Hroro: 34 12 22




CojepykaHuve y4ebHoro niaHa.

Tema 1. Beenenue 3HaueHre XMMUHU B HAPOJHOM XO35MCTBE, B Pa3BUTUH HAYKH U
B MO3HAHWU OKPY’KAIOLIEro MUpa. DKCKypCHsl B XMMHUYECKylo jaboparopuro. [Ipuemsr
naboparopHoi TexHuku. [IpaBuna Oe3omacHoOi pabOTHl B XMMUYECKOM J1abopaTopuu: co
CTEKJIOM, MeETalioM, MNpoOKamMu H T.J. TeXHUKa JEeMOHCTpald HSKCIEPHUMEHTA.
[IpakTrueckas paborta: pe3ka TOHKUX CTEKJISTHHBIX TPyOOK, 00paboTka MpoOOK, MOHTaX
puOOPOB IS MOTYUYEHHS Ta30B HA TEPMETUYHOCTb.

Tema 2. Xumudeckne peakuud XUMHAYECKHE peakuuu. [Ipu3HaKu XUMHUYECKUX
peakuuii U ycIoBUsl BOSHUKHOBEHHS M T€UEHUS! XMMHUECKUX PEAKIU.
lIpakmuueckas paboma Nel Xumuueckue peaxyuu. [Ipusnaxu xumuyeckux peaxyuti

Tema 3. CrocoObl MoaydeHHs] HEOPTaHMUYECKUX BemecTB UTo Takoe BeliecTBa.
Mup BemiecTB B *u3HU 4enoBeka Metamnbsl. Hemerannel OOmiue cBoicTBa METasIOB.
[Tonydyenue razoB: KMCI0PO/Aa, BOJOPOJIA.

Tema 4. Kak pacnosHarh BemniecTBa. D(@EKTHbIE KaueCTBEHHbIE pEaKIHMHM Ha
KaTHOHBI U aHHWOHBI. KayecTBEHHbIC pEaKkIMy Ha KAaTHOHBI IIETOYHbIX MetawioB (Li*,
Na*, K ¥, Rb*, Cs"). KauecTBeHHBIe peakIMU Ha KATHOHBI MICJIOYHO-3EMEIbHBIX
metamnos (Ca?*, Sr?*, Ba?*, Ra?"). KauecTBeHHble peakiyu Ha KaTuoHbsl cBuHna (1)
Pb?*, cepedpa (I) Ag*, prytu (I) Hg *, pryru (II) Hg?". KadecTBeHHas peakuus Ha
katronsl amomunus AlRY, xpoma (III) Cr¥*, nunka Zn?*, onosa (II) Sn?*. KauecTseHHas
peakuus Ha katuonsl xenesa (II) u (I1I) Fe?*, Fe3*. KauecTBeHHas peakuus Ha KaTHOH
mapranna (II) Mn?*. Kauectsennas peakuus Ha xatuonsl meau (II) Cu?*, xo6amsra (1)
Co?" u mmkena (II) Ni?*. KauecTBeHHble peakUUMM Ha KaTMOH amMMoHus NH'.
KadecTBEeHHbIE peakUMu Ha aHUOHBI. KadeCTBeHHbBIE peakuuM Ha Cyab(uuanuoH S,
KauecTBeHHas peakuus Ha cyibgar-annon SOs>. KadecTBeHHas peakiysi Ha CHIIMKAT-
annoH SiO3?. KauecTBeHHbIE peakuuu Ha xjopua-anuon Cl, 6pomua-anuon Br, moaua-
annon I. KauecrBennas peakuus Ha cynbdur-annon SOs?. KauecTBeHHast peakuysi Ha
kapbonat-annon COsz®> . KauecTBeHHas peakuus Ha THOCyIb(aT-annoH S203%.
KavecTBeHHas peakiusi Ha xpomaT-anuoH CrO2?". KadecTBeHHas peakuysi Ha IUXPOMAT-
annon Cr;O7% . KauecTBeHHas peakuys Ha nepMaHraHat-anuoH MnO4 . KauecTBeHnas
peakuus Ha MaHraHaT-anumoH MnO4?". KauecTsenHas peakuust Ha pocdar-annon PO
KauectBennas peakuuss Ha HuTpart-anuoH NOs. KauecTBeHHas peakuus Ha
rexcanmansodeppar (I1) u (II1) nonsl [Fe(CN)6]* u [Fe(CN)6]*.

Ipaxmuuyeckas paboma Ne2. Kauecmeenmnvie peakyuu Ha KamuoHsi.

Ipaxmuuyeckas paboma Ne3. Kauecmeenmnvie peakyuu Ha aHUOHDL.

Ilpaxmuuyeckass paboma Ned4. Kauecmeenmvie peakyuu Ha npocmeie U CLONCHbLE
sewecmsa Ilpakmuueckas paboma Ne5 OnpedeneHue Xx10pud UOHO8, CYIbPam UOHOS 8
nUMvesol 800e

Ipaxmuuyeckas paboma Ne6 Onpedenenue aMmMuauHol cearumpvl MOYEEUHbL
Ipaxmuueckas paboma Ne7 OnpedeneHue HUMPAmM UOHO8 8 NUMAMENbHbIX PACMEOPA C
HOMOUBIO UOHOCETIEKMUBHO20 INEKMPOOd

Ipaxmuyeckas paboma Ne8 Onpeodenenue xumuyeckoeo cocmasa 600bl (KAMUOHb,
AHUOHDL) peKU

Ipaxmuyeckas paboma Ne9 JKecmkocms 60061

Ipaxmuyeckas paboma Nel() Onpedenerue kauecmsa numvbegoti 800bl 8 WKOJLE.

Tema 5. PactBopel M cmocoObl MX HPUTOTOBJIEHHS. 3HAYEHHE pPACTBOPOB B
XUMHYECKOM 3KcrepuMeHnTe. lloHsaTne uctuHHOro pacrsopa. IlpaBuiia mpurortoBiieHus
pacTBOpoB. TEXHOXMMHYECKHE BEChbl M IpaBUja B3BEIIMBAHHUS TBEPHABIX BEILECTB.
MaccoBasi 107151 pacTBOPEHHOI'O BEIIECTBA B pacTBope. Pacuer M IpUTrOTOBIIEHHE



pacTBopa C OMNpENENIEHHONM MacCOBOM JI0JIe pacTBOpPEHHOTO BemlecTBa. OmnpejaelieHue
00BEMOB pacTBOPOB C TMOMOIIbID MEPHOW TMOCYyAbl W IUIOTHOCTU pPacTBOPOB
HEOPraHMYECKUX BEIIECTB C MOMOIIbI apeomeTpa. Tabmuipl MIOTHOCTEN pacTBOPOB
KHUCIIOT U 1iesioueld. PacyeT Macchl pacCTBOPEHHOIO BEUIECTBA MO M3BECTHOM IUIOTHOCTH,
00BEMY U MacCCOBOM J10JIe paCTBOPEHHOT'O BEIIECTBA.

Ilpakmuueckas paboma Nell U3yuenue pacmeopumocmu gewyecme om memnepamypbi.
Ilpaxmuueckas paboma Nel2 Onpeoenenue KOHYeHmpayuu sewecms
KOJLOpUMEMPUYECKUM MEMOOOM NO KATUOPOBOUHOMY 2pAPUKY.

Illpakmuueckass  paboma  Nel3  Ilpucomoeénenue  nepecvluyyeHHO20  pACMBopa.
Buipawusanue kpucmannos.

Ipakmuueckas paboma Nel4 Onpeoenenue pH pacmeopos ¢ nomoubro uHouKamopa.
Ilpakmuueckas paboma Ne 15 I[lpuecomoenenue pacmeopa ¢ 3a0AHHOU NPOYEHMHOU
KOHYyenmpayuel.

Tema 6. Padota nag mpoektom OdopmieHue NpoeKTHON padoThl (KOMITBIOTEPHBIN U
OyMaXHbIi ~ BapHuaHT). Odopmnenue  cnalfoBbIX  Ipe3eHTalu. 3amura
uccienoBaTenbckux padoT. OueHka pe3yibTaroB paboTsl. KosiekTuBHOE 00CYKIeHHE:
YTO TOJIYYWJIOCh, YTO BBI3BAJIO 3aTPyJAHCHHS, aHAIW3 BCEW pabOTHl Ha MPOTHKEHUU
MPOEKTA.

1.4 NnaHnpyemMble pesynbTaTbl.

TpeboBaHUSI K 3HAHUSIM W YMEHUSIM, KOTOpble [AO/HKEH MNPUOBPECTU
obyyaroLniica B npoLecce 3aHATUIA MO NporpaMme.
Yuawueca oonscnvt 3namo:
1. OcHoOBHBIE METOABI M3MEPEHUNl W CrmocoObl MPEICTAaBICHUS IOTYYEHHBIX
pE3yNbTAaTOB B BUJIE TAOIUI, AUAarpaMM U rpaduKoB;
2. CTpyKTypy NpOBOAMMOMN UCCIIEIOBATENbCKON pabOTHI;
3. IlpaBuna noBeneHus Ha 3aHATHSIX.
Yuawueca oonscnvt ymems:
CocTaBisaTh O] pyKOBOACTBOM I€arora nporpamMmbl MOKUCKa;
PaGotath ¢ TekcToM, J1e1aTh BBIBOIBL
[Tosb30BaTHCA CIIPaBOYHOM JTUTEPATYPOM;
[Icuxonornyecku HaCTpauBaThCs Ha pabOTy C ayIUTOPUCH;
BoINONHATE SKCNIEPUMEHT, HAOII01aTh, aHAJTU3UPOBATh MOJYYCHHbBIE PE3yIbTaThl,
JIeNaTh JJOTUYECKUE BBIBOIBI.
YMeTs paboTaTh B TpyMIe, MNPUCTYIIUBATHCS K MHEHHUIO YJICHOB TPYMIIHI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3PEHUS;
7. YMeTp oOpamarbcsi ¢ MPOCTEUITUMU TPUOOPaAMHU.
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JINYHOCTHBbIE, MeTanpegmMeTHbIE N MPEAMETHbLIE Pe3yNbTaTbl, KOTOPbIE
nprobpeTeT 06YYalOLLNIACA MO UTOraM OCBOEHUS MPOrpPamMMbi.
JINYHOCTHbIE pe3ynbTaThl.
1. OmpenencHrue MOTHBAIIMK M3YUYEHUsS yUeOHOr0 MaTepuaia,
2. OrnecHMBaHHME YCBaMBAaeMOro YYeOHOrO Marepuajia, MCXOAS W3 COLUAIBHBIX H
JUYHOCTHBIX [IEHHOCTEN;
3. TloBwimeHne cBoero 0oOpPa30BaTEIBHOTO YPOBHS M YPOBHS TOTOBHOCTH K
W3YyYCHUIO OCHOBHBIX MCTOPHUUCCKUX COOBITHM, CBSI3aHHBIX C PA3BUTHUEM XUMHH U
o0111ecTBa;
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3HaHue MpaBUJl TOBEJICHUS B UPE3BbIUAMHBIX CUTYAITUX;

OneHnBaHue COIMATIBLHON 3HAUUMOCTHU NMPOGECCUid, CBSI3aHHBIX C XUMHUEH;
Bnanenue mpaBunamMu 0e30macHOro oOpamieHus ¢ XMMHUYECKMMHU BEIeCTBaMU U
000py1I0BaHKHEM, IPOSBICHUE IKOJIOTHIECKON KyIbTYPHI.

CamoyBakeHHE.

YMeHue peryinupoBaTh CBOE MTOBEICHUE.

BocnurannocTs, BKIIOUamomas B ce0s BEXJIMBOCTh, TAKTUYHOCTb, MUJIOCEPIUE,
no0poTy.

YMeHue BecTu ce0si B pa3InUHbIX )KU3HEHHBIX CUTYAIIHSX.

JloGposkenarenbHOe, yBAKUTEILHOE, TAKTUYHOE OTHOIIEHNE K OKPYKAIOIIIUM.

MeTanpeLMeTHbIe pe3ybTaTbl.
Pezynamuenvie

1.

uesienojaraHde, BKJIIOYas TIOCTAaHOBKY HOBBIX Lielied, mnpeoOpa3zoBaHueE
MPaKTUYECKOW 3a/Jayu B TO3HABATEIbHYI0, CAMOCTOSTENbHBIN aHalu3 yCIOBUN
JOCTHMKEHHUS 1EeIM Ha OCHOBE Y4€Ta BBIJCICHHBIX YYHUTENIEM OpPUEHTHUPOB
JeCTBUS B HOBOM y4eOHOM MaTepuaie;

2. [lnanupoBaHWe TYTH JAOCTHIKCHHS IIEJICH; yCTaHABIICHUE IICJICBBIX MPHOPUTETOB,
BBIJICJICHUC QJIbTEPHATUBHBIX CIOCOOOB JIOCTHDKEHHUS IIEIM M BBIOOp HaumbOosee
s pexTuBHOrO Crocoda;

3. YMeHue caMOCTOSATEILHO KOHTPOJIHUPOBATh CBOE BpEMs U YIPABJIATH UM;

4. YMeHue NPUHUMATh PELIEeHUs B IPOOIEMHON CUTYalIUU;

5. TlocranoBka yueOHBIX 3aj7ay, COCTaBIIEHWE IUIAHA U TOCIEAOBATEIBLHOCTH
JICUCTBUM;

6. Opranuzainus pabouero Mecra MpH BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;

7. Ilporno3upoBaHue pe3yibTaToB OOy4EHHUs, OLIEHHBAHHE YCBOCHHOI'O MaTepHuaia,
OlLICHKAa KauyecTBa M YPOBHA MMOJIYYEHHBIX 3HAHUM, KOPPEKIUs IUIaHa U crocoda
JeHCTBUS TPU HEOOXOAUMOCTH.

Ilo3nasamenvhvie

1. Tlouck u BbIACTEHHE HHPOPMAIIIH;

2. Ananu3 ycioBuil U TpeGoBaHMIl 3a1auu, BbIOOp, COMOCTaBIEHUE U OOOCHOBAHUE
crocoba penieHus 3a1auu;

3. Bri0bop Hambosee 3(pPeKTHBHBIX CIOCOOOB PEIICHHS 3a/Jauyd B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

4. BelnBwkeHUE U 000CHOBAHHME TUTIOTE3BI, BEIOOP crioco0a €€ MpoBepKH;

5. CamocTosiTeIbHOE CO3/aHHE AITOPUTMA JICATENILHOCTH TPHU PEHICHHH MpoOeM
TBOPUYECKOTO U TTOMCKOBOTO XapaKTepa;

6. YMeHus xapakTepu3oBaTh BEIIECTBA M0 COCTaBY, CTPOCHUIO U CBOWCTBAM;

7. OnuchIBaHUE CBONCTB: TBEPABIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BHIIEICHUE HX
CYIIIECTBEHHBIX NMPU3HAKOB;

8. M3oOpakeHue cocTaBa MPOCTEUITNX BEIIECTB C MOMOIIBI0O XUMUYECKUX (HOPMYIT U
CYIIHOCTH XUMUYECKUX PEAKIINH C MOMOIIBI0 XUMUYECKUX YPAaBHEHU;

9. TlpoBenenne HaOMIOACHWI, ONMUCAaHWE TPU3HAKOB U  YCIOBUW  TEUYCHUS

XUMHYECKUX PpEaKLHW, BBINOJHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJABI HA
OCHOBE aHanM3a HaONIONEHUI 3a SKCIEPUMEHTOM, pelIeHHE 3ajad, MOJydeHHe
XUMHUYECKOW MH(POPMAIINH U3 Pa3TMYHBIX HICTOYHUKOB;

10. YMeHue opraHu30BbIBATh UCCIEAOBAHUE C 1IEIbI0 IPOBEPKU THIIOTE3;
11. YMmenue aenatb yMO3aKItOUeHUs (MHIYKTUBHOE U MO aHAJIOTMH) U BBIBOJIBI;



12. YMmenne OOBEKTHBHO OICHHBATh HH(POPMALUIO O BEIIECTBAX M XHUMHUYECKUX

npoueccax, KpHTHYECKH OTHOCUTBCA K IICEBAOHAYYHON HHPOpMaLUK.

KOMMyHMKamUGHble

1.

2.

[TonrHOe M TOYHOE BBIPAKEHHUE CBOMX MBICICH B COOTBETCTBHM C 3ajJauaMH U
YCJIOBUSIMU KOMMYHHUKAIINH;

AJleKBaTHOE WCIIOJIb30BAHUE PEUYEBBIX CPEACTB ISl y4acTHS B JUCKYCCHUH U
apryMEHTallMK CBOEH MO3UIMH, YMEHUE MPEICTABIISITE KOHKPETHOE COJIEpKaHUE C
COOOILIEHHEM €ro B MHCbMEHHOM M YCTHOW (¢opme, ompeneiaeHue crnocoOoB
B3aMMOJICHCTBUSI, COTPYAHHYECTBO B MIOUCKE U cOope nHpopmanuu;

Ompenenenne cnoco0OB B3aUMOJACHCTBUSI, COTPYIHUYECTBO B IMOUCKE M cOope
nHpopManuM, ydacTue B Juajore, IJIaHUPOBaHUE OOIIUX CHOCOOOB pPadOTHI,
MPOSIBJIEHNE YBAXKUTEIHHOTO OTHOIICHHS K JPYTUM yYaIlUMCS;

Onucanue coaepKaHusl BBINOJHSIEMbBIX JCHUCTBUU C IEJIbI0 OPUEHTUPOBKU B
MPEAMETHONPAKTUIECKON JIEATETbHOCTH;

YMeHUsI yYUThIBaTh pa3Hble MHEHHS M CTPEMHUTHCS K KOOPJWHAIMH Pa3IUYHBIX
MO3UIIUKA B COTPYAHHYECTBE; (POPMYIUPOBATH COOCTBEHHOE MHEHHE W TO3HIIHIO,
apryMEHTUPOBAaTh U KOOPJAWHUPOBATH €€ C TMO3HWIUSIMU TapTHEPOB B
COTPYJIHUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOU ACSITEIHHOCTH;

OcymiecTBISATh B3aWMHBIM  KOHTPOJb M  OKa3blBaTh B  COTPYJHUYECTBE
HEOOXOAMMYIO B3aUMOIIOMOIIIb;

[TnanupoBaTh 00IIME CIIOCOOBI PabOTHI, OCYIIECTBISATH KOHTPOJIb, KOPPEKIIUIO,
OIICHKY JCHCTBUI MapTHEPA, yMETh yOCKIATh;

Hcnonb3oBaTh aJieKBaTHbBIE SI3BIKOBBIE CPEJCTBA JJIsi OTOOpaKEHHsI CBOUX UYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH; 0TOOpaxkaTh B peuu (omucaHue, o0bsICHEHHE)
COJlep’)KaHHWE  COBEpIIAaeMbIX  JAeWcTBU,, Kak B  (¢opMe  TIPOMKOM
COLIMATTU3UPOBAHHON peun, Tak U B (hopMe BHYTPEHHEH peun;

Pa3BuBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, HCIIOJb3Yys CPEACTBA YCTHOW M
NUCbMEHHOW KOMMYHHUKalMd Tnpu paboTe C TeKcTamMu ydeOHUKa U
JOTIOJIHUTENIFHOM ~ JIUTEpaTypoil,  CIpPaBOYHBIMM  TaOMUIAMHU,  IPOSBIATH
TOTOBHOCTh K YB@XXEHHUIO MHON TOUYKH 3pEHHUS MpPH OOCYKIECHUH Pe3yJbTaTOB
BBITIOJTHEHHOM pabOThI

MpeamMeTHbIE Pe3y/bTaThbl.
Obyuarowutics Hayuumcs:

1.

2.

A

N OO

[IpuMeHAT,  OCHOBHBIC  METOIBI  IMO3HAHUWS:  HAOJIOJCHWE, H3MEpEHHUE,
IKCIICPUMEHT;

OnuceiBaTh CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIEISS HX
CYIICCTBCHHBIC PU3HAKY;

PackppIBaTh CMBICIT 3aKOHA COXpPaHEHHS MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON
TEOpHHU;

Paznuuath xumuueckue u Gu3MUECKUE SIBJICHUS, HA3bIBATh MPU3HAKH M YCIOBUS
MPOTEKAHUS XUMUYECKUX PEAKIINIA;

Cobmonath mpaBuia 6e30macHoOi paboThI MPU MPOBEJICHUH OTIBITOB;
[Tonb3oBaThCs TaOOPATOPHBIM 00OPYIOBAHUEM U TTOCYIOM;

[Tony4atsb, cobupaTh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATH UX;
Xapakrepu3oBaTh (U3HUECKHE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTraHWYECKUX  COCAMHECHHH,  TMPOBOJUTH  OMBITHI,  TOJATBEPKIAONTUE
XUMHYECKHE CBOMCTBA M3yUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECCTB;



10.

11.

12.

13.

14,

15.

16.

PackppiBaTh CMBICIT TOHATHUS  «PacTBOP», BBIUKUCIATH MAacCOBYIO  JOJIIO
PacTBOPEHHOIO BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPBI C OMNpenEIEHHOU
MACCOBOM JIOJIEM PAaCTBOPEHHOTO BEIECTBA;

XapakTepu3oBaTh 3aBUCUMOCTh (DU3MUECKUX CBOMCTB BEIIECTB OT THUIMA
KPUCTAITMYECKON  PEIIETKH, OMpPENeNsiTb BHUJ  XUMHYECKOM CBA3UM B
HEOPTraHUYECKUX COCTUHCHUSX;

PackpriBaTh OCHOBHBIE MOJOXKEHHUS TEOPUU AIICKTPOJIUTUUECKOU TUCCOIUAIUU,
COCTaBJISITh ypPaBHEHUS AJIEKTPOJUTUUYECKOW ITUCCOIMAIIMU KHUCIOT, MIEJIOUeH,
COJIeH U peakIuii HOHHOTO OOMEHa;

PackprpiBaTh CyIIHOCTH OKHCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINM, ONIPEACIATh
OKUCITUTEIh U BOCCTAaHOBHUTENIb, COCTABJISITh YPaBHEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIINIA;

HazsiBaTh (hakTopsl, BIUSAIONINE HA CKOPOCTh XUMUUYECKON PEAKIINH;
XapakTepu3oBaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOWCTBaMU
HEMETAaJJIOB U METAJJIOB;

[TpoBOANTH OMBITHI MO MOTYUYEHUIO U U3YUEHUIO XUMHUYECKUX CBOMCTB Pa3IUYHBIX
BCIIIECTB;

I'pamoTHO OOparmaThcs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HHU.

Obyuarowuticsi NOLYYUM B03MOHNCHOCIb HAYYUMbCA:

1.

oo

10.

BriiBurate 1 mpoBepATHh SKCIMEPUMEHTAIBHO TUIOTE3bl O XUMUYECKHX CBOMCTBAaX
BCIIECTB HAa OCHOBE HMX COCTaBa M CTPOCHHUS, MX CIOCOOHOCTHM BCTyMHaTh B
XUMHYECKUE PEaKIMU, O XapakTepe M MNPOAYKTaX pa3IMYHBIX XUMHUUYECKUX
peakuuu;

XapakTepru3oBaTh BEUIECTBA MO0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATH
MPUYUHHO-CJIC/ICTBEHHBIC CBSA3M MEXKYy JAHHBIMHU XapaKTepUCTUKAMHU BEIIECTBA;
CocTaBiATh MOJIEKYJISIDHBIE W TIOJIHBIE HMOHHBIC YPABHEHHSI MO COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

[IporHO3WpoBaTh CMOCOOHOCTH BEIIECTBA TMPOSIBIATH OKHUCIUTEIbHBIE WM
BOCCTAaHOBUTEJIbHBIE CBOMCTBA € YUY€TOM CTENEHEH OKHUCICHUS DJIEMEHTOB,
BXOJISAIIHNX B €TI0 COCTaB;

BeiiBurath ¥ OpoOBEPATh AKCHEPUMEHTAIBLHO THUIOTE3bl O pe3yJbTarax
BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKIuu;

Hcnons3oBaTh NpUOOpETEHHBIE 3HAHUSA JUISI  OKOJOTHMYECKH TPaMOTHOTO
MOBE/ICHUS B OKPY KAIOIIEH Cpejie;

Hcnonp3oBaTh NPHOOPETEHHBIE KIIOYEBHIE KOMIICTCHIIMHM IPU  BBHITIOJHEHUH
IIPOCKTOB U PEIICHUH Y4eOHO-HCCIICIOBATEIbCKUX 3a/lad M0 W3YUYEHHIO CBOMCTB,
CrIoco0O0B TMOTYUYEHHUS M PacIiO3HABAHUSI BEIIECTB;

OOBEKTUBHO OLICHWBATh HH(POPMAIIMIO O BEIIECTBAX U XMMHUYECKUX IIPOIIeccax;
Oco3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUW MO XUMHUHU IS TMPAKTHYECKOM
JIeITEIbHOCTH YEJIOBEKA;

Co3maBaTh MOJACIH WU CXEMBI JIJIS PEIICHHUS y4eOHBIX W IO3HABATEIBHBIX 3aJ]1ay;
MOHUMAaTh HEOOXOJUMOCTh COOJIOJICHHS TPEANHCAHUHN, TpeaaracMbiX B
WHCTPYKITMSX 10 UCIIOJIH30BAHMIO JICKAPCTB, CPEJICTB OBITOBON XUMUU U JP.

Pa3gen Ne 2. «KomnieKc opraHu3auMoHHO-Mnefarornyecknx ycrnoBuim»
2.1 KaneHgapHbIil y4ebHbIN rpagmk



KOJIMYECTBO KOJIM4ECTBO CPOKH CPOKH UTOTOBOM
y4eOHBIX HEIEIb y4eOHBIX 4acOB IIPOMEKYTOYHOU aTTeCTalluH
aTTECTallUN
34 34 04.12 — 29.12.2023 06.05 - 31.05.2024

NToroBass artTecTauusi MpoOXOAWUT TMOCJHE MPOBEACHHUS NPOMEXKYTOUYHOH, B (opme
TBOPYECKOTO OTUYETA OOBEAMHEHUS.

2.2 Ycnosua peanusaumm nporpamMmmbl

MaTepuanbHO-TeEXHUYECKOE 0becrneyeHue.

Jlns  peanm3anuy  MPOTpaMMBl  Ha OJHY Yy4YeOHyI0 rpymnmy OyAeT HCIOIb30BaHO
obopynoBanue rieaTpa «Touka poctay

— XUMHUYECKHE PEAKTUBBI;

— JleMOHCTpaIoHHOE 000y I0BAHUE;

— OOGopyaoBaHue Ui IPOBEACHNUE TaOOPATOPHBIX M MPAKTHYECKUX padoT

- lludpposas xumuueckas nabopaTopus

2.3 PopMbI aTTECTALUN

dopMbl OTCNIEXMBAHUA N PuKcauum 06pasoBaTesibHbIX Pe3yNbTaToB
Kypnain nocenaemocTu.

PaGouwne TeTpaay ydaniuxcs.

Marepuan aHKETUPOBAHUS ¥ TECTHPOBAHHUS.

MeTtonndeckue pa3pabOTKU 3aHATUH.

Ceprudukar 06 OKOHYaHHH Kypca.

a0

dopmMbl NpeabABEHMSA U AEMOHCTPaLMM 00pa3oBaTe/lbHbIX pe3ybTaToB
1. TectupoBanue.

2. AHKETHpOBaHHUE.

3. JlabopaTopHbIE OTBITHIL.

4. Ananmu3 Buieo(pparMeHTOB.

5. leMoHCTpaIus roTOBBIX paboT.

6. Kondepennus

dopma NTOroBom aTTecTaymmn - KoHpepeHIus

2.4 OLUeHOYHble MaTepuasbl

BapuaHT pabotsl no Teme « TeopHs 3NeKTPONMTUYECKON AMCCOLMALIMU»
1. K xopowo pacTBOp1MbIM 3N1€KTPONUTAM OTHOCATCA:

1) ruapokcMa UMHKa 3) cynebup Bapms

2) docdar umHka 4) kapbonar Gapus

Ortgert: D

2. Haubonbwee umcno voHos obpasyetcs npy pacteoperdnd 1 monb BelecTsa:
1) xnopuaa kanus 3) xnopupa xenesa (lll)
2) xnopupna bapws 4) cynedbara xeneza ()

Ortger: D



3. BorassTe nponyLLessoe CROBG.

HoHUBHTPHPOBAHHEA PACTEOR HEXOTOROTD BEWECTER HE NPOBOLHT JEKTHHYECHHA ToH.
Mpw gofasnesnid K KOHUWEHTRHBOBIHHOMY PRCTBORY AEYKPATHOM ObLEME BOAR ANeKTRONDD-
BOMHOCTE PACTEORA HEMHOM yEemsmnace. [pae pansseden aoBapneHqdd BOOE 3NEHTRO-
NPOBOAHOCTE CHAYANS YEEMMMMAACH, 3 3ATEM NepecTanad WIMeHATecA. BeluecTas OTHOCHTCA
® AMEKTRONTAM

4. B 1 n eoge pacTEopeHsl 1 Moft XNORPHAR HANHA W 1 MOfb HOBKWOA HATPKA. M3 Kaxux
DEYE LEYTHE COMEH MOHEO NPUFOTOBHTE PRCTEGD TAKOMD e cocTasa? Babfepute w3 nepeuqa:

1] ®nopua HaTpeA;

2] HWTPAT KanWA;

3) vogen Kanua;

4] HMTpar HETpWA;

5) cynothar HATpHA.

ZanuKTe HoMEpa BnbpaHHbIx OTEETOSE.

ower (]

5. YorasoedTe COOTEETCTENE MEHLY NPHIHAHAMH PEEHUMA M WCXOOHBIMM BEUIECTEAMM: K
Hawaon nozdyne, oboidawesHod Gywsoh, nopbepure COOTRETCTBYOWYK NO3MUWID, obosHa-
sEHHY LUHdipod.

MPHIHAK PEAKLIMA HCXO0HLIE BELWECTBA

Al ] 1) KapboHar HATpMA M COARHAR KMCNOTa

B) 2) Xnopug megu (1) 4 raaposcHl, Kanue

B) 3} Cynutbar weneza (I} 1 raaposceg HaTpea

d) KapBoHar HETp®a | XNope HANUMA
Zamnuwire 8 Tabnuuy eefipasdeie uidipal Nog cooTERTCTEYIOWMMK GyRBAMM.

AlB|B

Orear:




B. BuifiepsTe 182 WCROOHEN BRWSCTEE, EIAWMOLEACTEMKD KOTOPEX COOTERTCTEYET COMPA-
LEHHIOE MOHHOE YPABHEHHE DEAHLMM:

Fe** + B0H™ = Fe{OH),
1) FeD 3) Fed1, 5) H,0
2) Fe 4) KOH B) FeCl,
JanULUMTE HOMEPE BbiBpaHHEX OTBETOR.

oner (1]

T. Mpoe NpUMEHEHWA UWHHE B KAMBCTES MUHDOYA0GHEHHA Bro BROCAT M3 PACYETE 4 K KpK-
CTRANGMEAEATA CyNehara uuHia ZrS0, - TH;O wa rexrap.

CHONBMD 310 COCTRENAET B NEPECUETE HA BoHE ZA° 7 JANHLWTE WHEND ¢ TOUHOCTEI 00 Lis-
Mbix.

Oreer: L.

B. Yro offwers B pacTEOpax, MMM KMCRoTHYID cpemy? (Kpatkui oteer.)

Hpumepuy ousHiBanus poBoms RO XUs
Beproe BninonHeHse KaXA0M0 W3 3a88HHA 1—3, B ouenseaetca 1 Gannow,
3a nonHed NPABMNEHER OTBET HA KAWA0E W3 3anawwi 4 —7 craentca 2 Banna; ecms no-
NylyeHa oaHa owkbea, To oTeeT ocusHusaetca 8 1 Gann. Ecin gonywess gse W Gonee owmism
WK GTBETE HET, To BecTagnmeTen [ Gannoe.

Homep 3anansa Mpansnses i oTeeT Homsep 3aaanea Mpansnuesis oTeET
1 3 5 k)]
2 4 L 34
3 Cratusi T 206
4 13" L] Yiazamo nanwee
HOHOE BOAOPOAS

*MNepAoos CABLOBAHKA LD B OTEETE HE HMEET IHENEHKA.

2.5 MeTogunyecKue matepuaibl
Oc06eHHOCTM OpraHm3aunm 0bpasoBaTe/IbHOr0 NPoLecca — 04HO, JUCTAHIHOHHO.

MeTogbl 00YyYeHWS: CIIOBECHBIH, HAIrWIAAHBIN, MPAKTHUYECKUH; OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIN, YaCTUIHO-TIOUCKOBBIN, MPOOJIEMHBIN; UTPOBOM, TUCKYCCUOHHBIN,

MeToabl BOCNUTAHUA: yOexJeHue, MOOIIpEeHUe, YNpaXHEeHHe, CTUMYJIUPOBAHUE,
MOTHBAIHSI.

dopMbl  opraHusauuMMm  06pa3oBaTe/IbHOro  MPOLIECCA:  MHIAMBMAYyalbHas,
WHIUBUAYaIbHO-TPYIIIOBAs U TPYIIIOBAs.

dopMbl opraHu3aumn y4ebHOro 3aHATUA: Oecena, BbICTaBKa, JICKIHUS, HAOIIOJACHHE,
IIPAKTUYICCKOC 3aHATHUC, Ha60paTOpHBIe OIIBITHI, IIeMOHCTpaHHOHHBIfI OKCIICPUMCHT,
IIpCaACTaBJICHUC, ITPC3CHTAIHA.

ANTOpUTM  y4ebHOro 3aHATUA. 3aHsTHE HAYUHACTCS C OPraHM3alMOHHOTO JTara,
MMOCTAHOBKU 1IEJIeH U 3aJ]la4, aKTyalln3alusi 3HaHUH, BBITIOJIHEHHUE MMPAKTUYECKOM paboTHl,
KOHTPOJIb YCBOCHHsI, OOCYKJIEHHE JOMYIICHHBIX OIMMMOOK M UX KOppekius. B koHie
3aHATHSI IPOBOJAUTCS KOHTPOIb (B COOTBETCTBUU C TJIAHOM).

dnnakTnyeckne Matepmansbl.
Paspgarounsle MaTepuansl.
BuneodparmMeHTsi.
3agaHus.

YnpaxxHeHus.
NmrocTpanuu.

akrwnPE



2.6 CnNucoK nutepartypsbl

1. Bacunbes B.II., Mopo3osa P.I1., Kouepruua JI. A. TIpakTukym 1o aHaTUTHIECKON
xuMuu: Yueb. nocodue s By30B. — M.: Xumust, 2000. — 328 c.

2. T'pocce D., Baiicmanrens X. Xumus 1j1s 110003HaTeNbHbIX. OCHOBBI XMMUM U
3aHuMaresnbHble onbIThl. I'/IP. 1974. [lep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.
Heprronsi B. @. Mup Bonsl. — JI.: Henpa, 1979. — 254 c.

Kunun 1. M. O6mas xumust. [Ipaktukym L-mukpo. PykoBoacTBo 111 CTYAEHTOB. —

M.: MI'1VY, 2006. — 322c.

5. Wcnone3oBanue nuppoBbIX 1ab0paToprii pu 0OyUEHUN XUMHUHU B CpeTHEN
mkone/becnianos I1. U. Topodeer M.B., Kunun /.M., 3umuna A.U., OpkeKoBCKHi
II.LA. — M.: BUHOM. JlaGoparopus 3Hanui, 2014. — 229 c.

6. Kpucramist. Kpucramnoruapars: Metoaqudeckue yka3aHusi K 1ab0paTopHbIM paboTam.
6. Mugraxosa H. 111., [lerposa T. H., Paxmatyminna U. ®. — Kaszans: Kazan. roc.
TEXHOJ. YH-T., 2006. — 24 c.

7. Jleencon M.A. 100 BOTIPOCOB 1 OTBETOB 10 XUMHUHU: MaTepHabl sl MIKOJIBHBIX
pedeparoB, GpakyabTaTUBHBIX 3aHATUN U CEMHUHAPOB: YuebHoe nocodue. — M.:
«M3narensctBo ACT»: 7. «M3patensctBOo AcTpensy, 2002. — 347 c.

8. Jleencon U. A. Xumuueckue peaknuu: TemnoBoii a3pdexT, paBHOBECHE, CKOPOCTh. — M.:
8. 000 «M3parenscTBO Actpenb, 2002. — 192 c.

9. Jlypse 1O. 10. CipaBouHMK 110 aHATUTHYECKOM XuMuu. — M.: Xumus, 1971. — C.
71—289.

10. Hasaposa T.C., I'paGenkuii A.A., Jlaposa B. H. XuMuueckuii s5KCIiepuMeHT B
mkoJsie. — M.: [Ipocsemenne, 1987. —240 c.

11. Heopranuueckas xumus: B 3 1./ ITox pen. FO. [I. Tperbsikosa. T. 1: ®usuko-
XMMHYECKHUE OCHOBBI HEOPraHWYEeCKOM XUMHH: YUeOHUK ISl CTY/I. BbICII. yueO.
3aBeneHui/M. E. Tamm, 11. 1O. JI. TpetbsikoB. — M.: U3naTenbckuii eHTp
«Axagemusa», 2004. —240 c.

12. Tlerpsnos U. B. Camoe HeOOBIKHOBEHHOE BEIIeCTBO B Mupe. — M.: Ilenaroruka, 1976.
— 9% c.

13. Crpensuukosa JI. H. 3 uero Bcé caenano? Pacckassl o BemnecTBe. — M.: Sy3a-nipecc.
13. 2011. — 208 c.

14. Cycnennukosa B.M, Kucenesa E. K. PykoBoJICTBO 110 IPUTOTOBJIEHHIO THTPOBAHHBIX
14. pactBopoB. — JI.: Xumus, 1967. — 139 c.

15. ®apaneit M. Ucropus cBeun: Ilep. ¢ anri./Ilox pexn. b. B. Hosoxwunosa. — M.: Hayka.
I'maBHas penakuus Gpusuko-maremMatudeckoit murepatypsl,1980. — 128 c., un. —
(bubnmoreuka «KBaHT»)

16. Xomuenko I'. I1. ,CeBactbstnoBa K. . OKHMCINTEIEHO-BOCCTAHOBUTEBHBIE PEAKIMH., —
16. M.: IIpocBemenue, 1989. — 141 c.

17. Dunmxnonenus aus gereit. T. Xumus / ['nas. pen.B. A. BonoauH, Bes. Hayd. pe.

. Jleencon. — M.: ABanTa +, 2003. — 640 c.

18. 3ptumo JI. Boja: kKHHra 0 caMoM BaKHOM BEIIECTBE B MUpE: Mep. ¢ PUH. —
M.:Komnacl'ug, 2019. — 153 c.

19.Yeprros U.H., XKykos I1. H. XuMHueCKHii SKCTIEPIMEHT C MAJbIMU KOJIHIECTBAMH
peaktuBoB. M.: [IpocBemnienue, 1989. — 191 ¢. 19.

VHTepHeT — pecypchbl
1. Caitir ®UIIN. OTkpseIThiid OaHK 3agaHuil il (GOPMHPOBAHHUS E€CTECTBEHHO-HAYYHON

TPaMOTHOCTH.

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

2. Caiit Enunas xonnexius udpoBbIX 00pa3oBaTeNbHBIX PECYpPCOB.

B w



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

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

3. Caiit ®enepanbHbIii IEHTP WHHOPMAIITMOHHO-00Pa30BATEIHLHBIX PECYPCOB.

http://fcior.edu.ru/

KaHeHI[apHO'TCMaTI/I‘-IeCKOG ITaHUPOBAHUEC

Ne Jarta Kon
OK -B0  |dopma dopma
P P Tema ypoka P
a (Nn (akT [MHa-  BaHATUS KOHTPO/SA
aH COB
Tema 1. BBegeHue (3yac.)
1. 3.09 Opranuzanuonnoe 3ausarue (T.5.
3HAKOMCTBO c
Jlekiust  Okc-
000pyI0BaHNEM, KAOMHETOM)
Kypcusi B XH-
1 [IpaBuna u mpueMbl paboOTHI B TECT
MHUYECKYIO "
XUMUYECKON
lmabopatoputo
mabopartopun. [IpaBuia
Oe30macHol paboThI B
XUMUYECKON 1ab0paToOpuu: Co
CTEKJIOM, METaJIJIOM, TPOOKaMH 1
JlaGopaTopHas o
paboTa H S
pocTeiiniee 000pyI0BaHNUE U
MpUOOPHI.
15.09 YucTele BemecTBa B 1abopato- OTYET
2. 1 Jlexmus B p
pUH, HayKEe U TEXHUKE.
JlabopatopH Ouncrtka BemecTB. PunbTpoBa-
ast pabota HUE, BhITapUBaHUe, CyIIKa Be-
[1IECTB.
OuucTKa YSPHWIT aJICOPOITHUCH.
Paznienenue cMecu TIMHBL U
MEIHOTO Kyropoca
3. 22.09 JlaboparopHast BririapuBaHKe COJIM U3 PACTBO-
1 [pabora pa. [lonydeHue u gekaHTanus OTYeT
cynbdara 6apusi.
Tema 2. XMMUYeckue peakumm (3 yac.)
29.09 XuMUYECKHe SIBIICHUS -
4 1 Jlexuus Tect
XUMHYECKUE PEAKIIHH.
IIpu3HaKy XUMUYECKUX PEaKLIU
5 6.10 1 JlaGopaTopHas
[Ipu3Hakyu XUMUYECKUX OTYET
pabota .
peaKkuuii.
Brinenenue u norsiouieHue
TerJa - MPU3HaKU oTHet
XUMUYECKUX peaKIui
6 1310 |1 [Mpaktuyeckas |[Ipaktuyeckas pabora Nel
pabota XUMUUYECKUE PEAKIIUY. 3amuta I1P
[Ipyu3HaKKM XMMUYECKUX PEAKIUN
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Tema 3. Criocobbl Mosly4eHNa HeopraHMYeCcKKnX BeLLLeCTB U UX CBOMCTBA (3 vac)

20.10

VICKI M

YeoBek B MUpe BELIECTB

TECT

27.10

JlaGoparopHas
paboTta

[Tosryuenue Kucnopoia pasio-
PKEHHEM IIEPEKHUCH BOJIOPOJA.

[lonyyenue Bogopoaa.

OTYET

3.11

JlaGoparopHas
pabota

OnpeneneHHe COoCTaBa BO31yXa

OTYET

Tema 4. Kak pacno3HaTb BelecTBa (14 vac.)

10

JIEKIHSA

JlaGopaTopHas
paboTa

KauecTBeHHBIE  peakUuMU  Ha
KATHOHBI. Wnentuduxarmys
BEIIECTB MO UX (U3UYECKUM U
XUMHUUYECKAM CBOMCTBAM. 3Ha-
KOMCTBO C METOJaMU UJICH-
TU(UKAIIUY BELIECTB.
KadecTBeHHBIE  peakIUM  Ha
KAaTHOHBI IICJIOYHBIX METall- JIOB
(Li*, Na", K% Rb", Cs").
KadecTBeHHBIE  peaklUM  Ha
KAaTHOHBI IIEJI0YHO-

3EMCIJIbHBIX MCETAJIJIOB
Sr?*, Ba*, Ra®").

(Ca?*,

Tect

OTYET

11

JlaGopaTopHas
pabora

KadecTBeHHBIE pEaKIMM Ha Ka-
tuonsl ceuHna (II) Pb%*, cepe-
6pa (I) Ag”, pryru (I) Hg *, pTytn
(11) Hg?*.

KauecTBeHHass peakiusi Ha Ka-
tron Mapranna (1) Mn?*,
KauecTBeHHas peakius Ha
kaTroHbl Meau (1) Cu?,
ko6aneTa(ll) Co?* u Huxens (I1)
Ni%*. KauecTBeHHbIE PeaKuy Ha
Ka-THOH aMMOHHST NHa+,

OTUYCT

12

JlaGopatopHas
pabota

KauecTBeHHast peakius Ha
kaTnoHbI amromuaus ALY,
xpoma(Ill) Cr¥*, nunka Zn?*,
onosa (IT) Sn?*.

KauecTBeHHas pcaKknusa Ha

kaTtuoHbl sxenesa (I1) u (I11)
Fe** Fe®.

OTYUET

13

KoHnTpoms 3Ha-
HUI

KauecTBeHHEIS PCaKIMu Ha Ka-
THOHBI. I/II[CHTI/I(I)I/IKEU_II/IH BC-
MMICCTB I10 UX (pI/I3l/IquKI/IM Hu XHu-
MHUYECKHUM CBOMCTBaM

TECT




14

Jlexuus

JlaboparopH

ast pabora

KauecTBeHHbIe peakuuu Ha
AQHHOHBI.
KauecTBeHHBIE peakuy Ha
cynbgua-anuon SZ, cynbdar
aHOH SO4 2-.,cynb(UT-aHUOH
SO3 2-. THOCYIB(AT-aHHOH
5203 2-
KauecTBeHHas peakuus Ha CH-
mkaT-aHuoH Si0 32-,

TECT

OTYET

15

JlaGoparopHas
[paboTta

KauecTBeHHBIE peakMy Ha
xynopua-anuon Cl', 6pomu-
annoH Br, momum-annon I°
KauecTBeHHas peakuus Ha
kapOoHaT-aHuoH CO3 2-,
KauecTBeHHas peakuus  Ha
docdar-annon PO4 3-anu- o
NOs-

KauecTBeHHas peakuus Ha
rexcarmanHodeppar (I11) u
(I1T) nons! [Fe(CN)6]* u [Fe
(CN)6]*

OTYET

16

JlaGopatopHas
[paboTta

KauecTBeHHas peakuus Ha
xpomaT-aHuoH CrO 42-, TuxXpo-
maT-annoH Cr20 2
KauecTBeHHas peakius Ha
nepMaHTaHaT-aHUOH

MnOs4 - Ha MaHraHaT-aHUOH
MnO4 2-.

OTYET

17

KoHTposib 3Ha-
150701

KadecTBeHHEIE PEaKIuK Ha
AHHWOHBI.

TECT

18

[IpakTHyeckas
pabota

[IpakTrueckas pabota Ne2. Ka-
YECTBEHHbBIE PEAKIIMH HA KaTHO-
HBI.

3amura [1P

19

ITpakTnueckas
paboTa

[TpakTrueckas padota Ne3. Ka-
YECTBEHHbBIE PEAKIIMHHA aHUO-
HBI.

3amura [1P

20

ITpakTnueckas
pabora

[TpakTrueckas padota Ne4. Ka-
YECTBEHHBIE PEAKIIMH Ha MPO-
CTBIE€ U CIIO)KHBIE BEIIECTBA

3amura [1P

21

ITpakTrueckas
paboTa

[IpakTrueckas pabota Ne5
OnpeneneHne  XJIOPUJI  HOHOB,
cyl1b(ar MOHOB B NHUTHEBOW BO-
e

3armura [1P

22

[IpakTrueckas
paboTa

[IpakTrueckas pabota Ne6
OnpeneneHne HUTPAT HOHOB B
NUTATEIBHBIX pacTBopa ¢ IO-
MOLIbIO MOHOCEJIEKTUBHOTO
PIIEKTpOAA

3armura [1P




23 [IpakTnueckass [[Ipaktuueckas pabora  Ne7 | 3amwura I1P
pabora KecTkoCTh BOJIBI
24 [Mpaktuueckas  pabora  Ne®
ITpakTuueckas
baboTa OHPGI{GH@HHC KadecTBa mnutThe- | amura [IP
BOI1 BOJIBI B IITKOJIE.
Tema 5. PacTBopbl 1 cnocobbl nx npurotossieHus. (5 yac.)
25 Jlexums PactBops!. Tunsl pacTBOpOB, Tecr
Konuenrpanus pacTBOpoB.
[TpakTrueck [Ipaktuueckass pabota Ne9 OTYET
ast pabora N3yuenune pacTBOpUMOCTH
BEIIECTB OT TEMIIEPATYPBHI.
26 [lpakTnueckas  pabora  NelO oruer
[IpakTnueckas
paboTa Ornipenenenue KOHIICHTPAILINU
BEIIECTB  KOJOPHUMETPUIECKUM
METOJIOM TIO0 KaJTuOPOBOYHOMY
rpaduky.
27 [IpakTnueckas [[Ipaktuueckas padora Ne 11 Saura [P
pabota [TpuroToBIIEHHE MTEPECHIIICHHO-
ro  pactBopa. BeIpammBaHue
28 [TpakTnueckas  pabora  Nel2
[IpakTHyeckas
pa6oTa Onpenenenne pH pacTtBopoB ¢ OTYET
MOMOUIBIO0 UHAMKATOPA.
29 [Ipaktnueckas [[IpakTudeckas pabora Nel3 OTYET
pabora [TpuroTtoBneHne pacTBopa ¢
3aJJaHHOM MPOUEHTHOU
KOHIIEHTpaLUe
Tema 6. PaboTa Hag NpoeKkToM (4 yac.)
30 Jlexms UTto Takoe nmpoekt? BriOop Te- Mbl
MPOEKTa
31 I'pynmosas PaboTa Hag mpoekToM OTYET
pabota/
UHAUBUIyalIbHA
s paboTa
32 I'pynmnosas PabGoTa Hag mpoeKTOM OTYET
pabora/
WHAWBUAyalIbHA
s paboTa
33 ['pynnosas PaboTa HaJ mpoekTomM OTYET
paboTa/
WHANBUIyalbHAS
abora
34 I pyrmoBas BelicTyruienue
padota/ 3amura npoeKTa Ha KOH(epeH-
WHINBUIYa -

VI bHas




[paboTta




	Итоговая аттестация проходит после проведения промежуточной, в форме творческого отчёта объединения.

