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|. IosicHUTEJbHAA 3AMNCKA

PaGouas nporpamma pazpaboraHa Ha OCHOBE:

- OOIl [onomHHUTENbHOTO 00pa3oBaHUsI €CTECTBEHHO-HAYYHOW HampasieHHOCTH MBOY
«I'yceneroBckass COUI nmenu ['epost Coetrckoro Coro3a B.U1. 3axapoay;

- Ilonoxenuss o Llentpe 00pa3oBaHUS  E€CTECTBEHHO-HAYYHOM M  TEXHOJIOTUYECKOM
HarnpaBiaeHHocTel «Touka pocray Ha 6aze «MBOY «I'ycenerockas COILl umenu I'epos CoBerckoro
Coro3a B.1. 3axapoBa»

- [Tonoxenust o paboueit mporpamMmme y4eOHBIX KYpCOB, IPEIMETOB, TUCIUILIMH (MoayJieir) MBOY
«'ycenerosckass COUI umenu I'epost Coetckoro Coroza B.M. 3axapoBay;

Ob6ocHoBanue: IIporpamma «B XuMuUM BCe HMHTEPECHO» [JETAIM3UPYET COJEpXKaHHE Kypca
BHEYPOYHOH JIEATEIILHOCTH, 1aeT MOAPOOHOE pacHpeIeNiCHHE YacoB U MOCIIEA0BATEIbHOCTh U3yUSHHS TEM
U pa3/elioB.

JlanHast mporpaMma npeHa3HaueHa s yyamuxcs 8- 9 kiacca, Mo3BojsieT pacliupUTh U yIiIyOuTh
y yHalIMxcsl IpakTHYECKOe NPUMEHEHHUE OTYUYEHHbIX TEOPETUUECKUX 3HAHUHN TOXUMUU.

[Tporpamma paccurtana Ha 68 yueOHBIX yaca (2 yac B HEJIEN0), OPHEHTUPOBAHA Ha yIITyOJCHHE U
pacuiMpeHre 3HaHWH, Ha pa3BUTHE JIIOOO3HATENBHOCTH M MHTEpeca K XMMMH, Ha COBEPILIEHCTBOBAaHHE
YMEHUH y4aluxcsi 00paIaThCs ¢ BEIIECTBAMH.

JIaHHBIA Kypc BHEYPOUHOW NESATEIBHOCTH INPEIyCMaTPUBAET HKOJOTHMUYECKYIO HAIlpaBJIEHHOCTb
XUMHYECKOTO 00pa30BaHUs, MPETyCMAaTPUBACT O3HAKOMJICHHWE YyYallUXCS C XUMHUYECKHMHU aCTIeKTaMU
COBPEMEHHOM 3KOJOTMH U 3KOJIOTHYECKUX MpobieM (ri1o0anbHOe NOTEIIEHUE KIMMaTa, 030HOBBIE JIBIPHI,
KHUCJIOTHBIE JTOK/U, 3arPsI3HEHUE OKPY>KAIOILIEN CPe/Ibl, UCTOLEHUE IPUPOIHBIX PECYPCOB).

LleHHOCTh MpOrpaMMbl 3aKJIIOYAeTCs B TOM, YTO YdYallUecs C IOMOIIbIO KeHC — TEeXHOJIOrui
[0JTy4aT BO3MOXKHOCTb IIOCMOTPETh Ha Pa3jIMYHbIe IPOOJEMBI C MO3ULIUN YUEHBIX, OILYTUTh BECH CHEKTP
TpeOOBaHUI K HAYYHOMY MCCIIEJOBAHUIO.

AKTyalbHOCTh MPOTrpaMMbl B TOM, YTO OHAa CO3/Ia€T YCJIOBHUS AJIS COLMAIBHOIO, KYJbTYpHOTO U
npoeCCHOHATIBPHOTO  CaMOOIpENeNIeHUs, TBOPYECKOM  camopeanu3allud  JHYHOCTH  peOEHKa,
(GopMUPOBaHUA XUMHYECKOM TIPAaMOTHOCTH. 3HAHMS M YMEHHS, HEOOXOAMMBIE Il OpraHu3aluu
UCCIIEIOBATEIbCKON  JIESITEIbHOCTH, B OyIylleM CTaHyT OCHOBOM JJsi OpraHu3alid Hay4yHO-
HCCJIEIOBATENIbCKOM I€ATEIbHOCTU B By3aX, KOJUIEKaX, TEXHUKYMax U T.1.

Bce mHHOBaIIMOHHBIE NEIarOrMYecKre TeXHOJIOTUU M3HAYAIbHO CTPOSATCS HA KOMIETEHTHOCTHOM
MOJIXOJI€ M HalleJIeHbl B pe3yJibTaTe 00yueHus Ha OyayIllyio npodeccHoHaNbHYI0 AeSITeabHOCTh. J[aHHOe
YTBEP)KJICHHE M OIpeaeisseT aKTyaJbHOCTh ImpuMeHeHus «Keiic — meTroma» B MpakTHKe 0Opa3oBaHMSL.
Keiic — TexHomornu mnpeacTapisioT coOoi rpymniy oOpa3oBaTeNbHBIX TEXHOJOTUH, METOJI0OB U NMPUEMOB
00yuyeHMsI, OCHOBAaHHBIX Ha pEIIEHNH KOHKPETHBIX MPO0JIeM, 3a/1a4, MTO3BOJISIIOT B3aMMO/IEHCTBOBATh BCEM
oOyyaromumMmcs, BKIIIoYasi IpernoaaBaress.

IIpu pa3paboTke mporpamMMmbl akIEHT JeNlajlcs Ha BOMPOCHI, KOTOpbIE B 0a30BOM Kypce XMMHUHU
OCHOBHOI1 IIKOJIBI pacCMAaTPUBAIOTCS HEJOCTATOYHO MOJIHO WM HE pacCMaTpUBAIOTCS COBCEM. 3aJayu U
yIpaXHEHUs MOA00paHbl TaK, YTO 3aHATHUS MO UX OCMBICIIEHUIO U PELICHUIO MPOXOJAT TMO0 MapaienbHO
C U3y4aeMbIM Ha YpOKax MaTepHaoM, JU00 KaKk MOBTOPEHHE YK€ MOIYUSHHbBIX 3HAHUM.

[IpakTyeckass 3HAYMMOCTb HPOTPAMMBI 3aKIIOYAETCS B TOM, YTO C IOMOIIbIO KEWC- TEXHOJIOTHH
ylaeTcss aKTUBU3MPOBATH DPA3MYHbIE (DAKTOPBI: TEOPETUYECKHE 3HAHUS 10 TOMY WJIM HHOMY Kypcy,
NPAaKTUYECKUH OMBIT 00y4aeMbIX, UX CIIOCOOHOCTb BBICKA3bIBaTh CBOU MBICIH, HJAEU, MPEAJIOKCHHMS,
YMEHHE BBICITYIIaTh aJbTePHATUBHYIO TOUKY 3PEHMSI, U apTyMEHTUPOBAHO BbICKa3aTh CBOIO

Ha Ga3ze nentpa «Touka poctay MBOVY «I'ycenetoBckas COL umenu I'epost Coserckoro Coro3a
B.W. 3axapoBa» oGecnieunBaercs peanusanus o0pa3oBaTebHBIX IPOIPaMM  €CTECTBEHHOHAYYHOU U
TEXHOJOTMYECKON HampaBIeHHOCTEH



pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBAHUSMH 3aKOHOJATENbCTBA B chepe  00OpazoBaHUA U C
yuéToM pekoMeHaanuii PenepaibHOro onepaTopa yueOHOTo npeamMeTa « XUMHUsD».

OOpa3zoBarenbHas TporpaMMa TO3BOJISIET HHTEIPUPOBATh pEaM3yeMble TOJXOMbI, CTPYKTYpY H
CoJiepKaHue TIpU OpraHu3anuu o0ydeHHWss XMMHU B 8—9 Kilaccax, BBICTPOCHHOM Ha 0ase Jro0oro u3
JIOCTYITHBIX Y4eOHO-MeToAn4YecKuX KomIuiekcoB (YMK).

Hcnonb3oBanue obopymoBanus «Touka pocra» mnpu peanm3anmu ganHod OIl mo3Bomisier co3naTh
YCIIOBHSA:

- JUIS pacUIMPEHHS COAEPIKaHUS IIKOIBLHOTO XUMUYECKOT0 00pa3oBaHus;

- JUIS1 TIOBBIILICHHSI TO3HABATEIBHON aKTUBHOCTH 00YYAIOIIMXCs B €CTECTBEHHOHAYYHOH 00J1acTu;

- JUIS1 pa3BUTHUS JIMYHOCTH PeOEHKA B Ipoliecce 00yYeHHUs XUMUH, €T0 CIIOCOOHOCTEH, (POpMHUPOBAHUS U
yJIOBJIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;
JUIE paboThl C OJapéHHBIMH IIKOJIBHUKAMHU, OPTaHM3AlMU WX Pa3BUTHS B PAa3IUYHBIX O0JACTAX
00pa3oBaTeNbHOM, TBOPUSCKON JCATEIBHOCTH.

ean u 3apaun

Peanm3anuss ~ OCHOBHBIX  O0IIEOOpa3oBaTeNbHBIX  IpOrpaMM MO  y4eOHBIM  MpeaMeTaM
eCTGCTBeHHOHay‘{HOﬁ HAlpaBJICHHOCTH, B TOM 4YHCJIC B pPaMKax BHeyquHOﬁ ACATCIIBHOCTHU
00yyJaromuxcs;

BBEJICHUE COBPEMECHHBIX CPEJICTB OOYYCHHS U BOCIIUTAHUS JUISI U3YUYCHHUS (B TOM YHUCIIC
IKCHEPUMEHTAIBHOT0) TUCIUIUIAH (MOJTyJICH ) ECTECTBEHHOHAYYHON HANPABICHHOCTH MIPH PEaTH3aIuu
OCHOBHBIX 00I1€00pa30BaTEIbHBIX porpaMm u JIOTIOJTHUTEIILHBIX 00111e00pa30BaTeIbHBIX
pOTpaMM, B TOM YHCIIE JUUIsl PACITUPEHUS COACPIKAHMSI YISOHOTO mpeaMeTa « XUMUSD».

BOBJICUEHUE YHALUXCS B IPOEKTHYIO AEATEIbHOCTb.

[TpodunbHeli KOMIUIEKT oOopynoBaHusi IieHTpa «Touka pocray obOecneunBaer 3¢ddexkTuBHOE
JOCTH)KEHUE 00pa30BaTeNbHBIX PE3yJNbTATOB OOYYAIOUIUMUCA IO IMPOrpaMMaM €CTECTBEHHOHAYYHOM
HalpaBJIEHHOCTH, BO3MOXKHOCTh YIIIyOJEHHOTO M3Y4EHHUs OTHENbHBIX IMPEIMETOB, B TOM YHUCIE IS
dopmupoBaHUs ~ U300pETATENBCKOTO,  KPEAaTUBHOTO,  KPUTUYECKOTO  MBIIUICHUS,  Pa3BUTHUS
($YHKIIMOHAIBHON I'PaMOTHOCTH Y O0yYaloIUXCsl, B TOM YHCJI€ €CTECTBEHHOHAYYHOU U MaTeMAaTUYECKOM.

OKCIEpUMEHT SIBJISIETCS NCTOYHMKOM 3HAHUHM U KPUTEPUEM UX UCTUHHOCTHU B Hayke. KoHnenus
COBPEMEHHOr0 00pa30BaHUs MOIPa3yMeBAET, YTO B yUEOHOM IKCIEPUMEHTE BEAYIIYIO POJIb JOKEH
3aHSTh CAaMOCTOSTENbHBIN UCCIEA0BATENbCKUN YUEHUUECKUH SKCIIEPUMEHT.

CoBpeMeHHbBIE OKCIIEPUMEHTAIbHbIE MCCIAENOBAHUS 10 XHUMHH YK€ TPYOHO TMpEeACTaBUTH 0e3
UCIIONIb30BaHUsI HE TOJIBKO aHAJIOTOBBIX, HO M IU(POBBIX U3MEPUTETBHBIX TpubopoB. B denepanbHom
TlocynapctBernom O6Gpa3zoBatensHom Crangapre (PI'OC) mponucaHo, YTO OAHUM M3 YHUBEPCATBHBIX
y4eOHBIX JIEUCTBUHM, MPUOOPETAEMBIX YUAIIUMHUCSA, JOJDKHO CTaTh YMEHHE «IIPOBEJCHHS OIIBITOB,
MPOCTHIX AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHMM, TMPSIMBIX M KOCBEHHBIX M3MEPEHUN C HCIMOJIb30BAaHUEM
AHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOBY.

Y4eOHbI JIKCHIEPUMEHT M0 XHMHH, MPOBOJWMBIM Ha TPAJUIIMOHHOM OOOpYyAOBaHUU, 0e€3
NPUMEHEHUs MUQPPOBLIX TabOpaTopuii, HE MOXET MO3BOJHTH B MOJTHONW MEpEe PEIIUTh BCE 3a/ady B
COBPEMEHHOM 1IKOJIe. DTO CBSA3aHO C PSAOM MPUUMH:

TPAAUITMOHHOE IIKOJIBLHOE 000PYIOBAHUE M3-32 OTPAHUUYEHHUS TEXHUIECKUX BOZMOXKHOCTEHN HE MO3BOJISET
MPOBOJIUTh MHOTHE KOJIMYECTBEHHbBIE UCCIIEIOBAHUS;

JUINTENIbHOCTh TIPOBEIEHUS] XMMHUYECKUX HCCIIEIOBAaHUI HE BCErjga COrjlacyercsl ¢ JUINTEeNbHOCTBIO
yU4eOHBIX 3aHATHIA;

BO3MOXXHOCTh ~ TPOBEACHUS MHOTHX HCCICIOBAaHHI OTPAHUYMBACTCS TPCOOBAHMSIMU — TEXHHKH
0€30MMacHOCTH U Jp.



[udpoBass 1abopatopusi IMOJHOCTHIO MEHSET METOAMKY M COJCp)KaHHWE DKCICPHMEHTAIbHOM
JEATeIBHOCTH W PEIIAeT BhINICHEPEYHUCIICHHBIE TPOOaeMbl. [IIMpOKHI CIEKTp aTYMKOB IO3BOJISET
y4almuMcst 3HAaKOMHTBCS C ITapaMeTpaMu XMMUYECKOT0 IKCIIEPUMEHTa He TOJIbKO Ha KaYeCTBEHHOM, HO U
Ha KOJIMYeCTBEHHOM ypoBHe. LludpoBast maboparopust O3BOJISIET BECTH JAJIUTEIbHBIN SKCIIEPHMEHT J[aXkKe
B OTCYTCTBHUE IKCIIEPUMEHTATOPA, & YaCTOTa UX M3MEPCHUI1 HEIOABIACTHA YEIOBEUECKOMY BOCIPHUSITHIO.

B mnpouecce ¢opmupoBaHUS SKCIEPUMEHTAJIBHBIX YMEHHH YYEHHK 00y4aeTcs HpeICTaBIsATH
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:

B Bep6aan0M: OIIMCBIBATh 3KCIECPUMCHT, CO34aBaThb CIOBCCHYIO MOJCIIbL JKCIICPUMEHTA, q)HKCHpOBaTB
BHHUMAaHHEC Ha U3MEPIACMBIX BEINYHNHAX, TCPMHUHOJIOTUH,

B TaOJIMYHOM: 3aMOJHSATH TAOJMIBI JAHHBIX, JIKAIIUX B OCHOBE MOCTPOSHHS TpadUKOB (TIPH ITOM Y
yUaIIuXcst BOZHUKAET MEPBUYHOE MPEACTABICHUE O MACIITa0ax BEINYHH);

B I‘pa(bI/I‘leCKOMZ CTPOUTDb rpaq)I/IKI/I 0 TaOJIMYHBEIM JaHHBIM, 4YTO IaéT BO3MOKHOCTH nepexoga K
BBIZIBUKCHUIO THUIIOTE3 O XapaKTEpPC 3aBUCUMOCTU MCKAY BCIMYUHAMU (HpI/I 9TOM YYUTCIIb ITOKA3bIBACT
IMPEUMYIICCTBO B BU3YyaAJIU3allUN 3aBUCUMOCTEH MCKAY BCIWMYHNHAMU, HATTIIAHOCTb U MHOI‘OMCpHOCTB);

B BHUJE MaTeMaTHYECKUX YpPaBHEHMH: JaBaTh MaTeMaTU4YeCKOe OIMCaHWE B3aUMOCBSA3M BEJIMYUH,
MaTeMaThyeckoe 0000IIeHHE.

[lepexox OT KaxmOro dTama MPEACTaBICHHS HWH(GOpPMAIMKA 3aHUMAeT JIOBOJBHO OOJIBIION
IPOMEXYTOK BpeMeHu. B 7—S8 kitaccax 3TOT npoiecc He00X01UM, HO B CTApIIMX KJIaccaX MOYKHO ObLIO
OBl 9TO BpeMs MOTPATHTh HA pelIeHue Oosee BaKHBIX 33agad. B sToM miane nudpoBbie mabopatopuun
CYLIECTBEHHO 3KOHOMST BpeMs. DTO BpeMsi MOXHO mnoTpaTuth coriiacHo ®I'OC nHa dopmupoBanue
UCCIIEI0BATEIbCKUX YMEHUH yYalUXCsl, KOTOPBIE BBIPAXKAIOTCA B CIEAYIOLINX JAEHCTBHIX:

- oIIpeiesieHue IpoOIeMBI;

ITOCTAHOBKA MCCIEA0BATEIIECKOM 3a1a4H;

MJIAaHUPOBAHUE PELLICHUS 33/1a4H;

MTOCTPOEHUE MOJIENEH;

BBIIBHKCHUE T'UIIOTE3, BKCI'IepI/IMeHTaJIBHaH npOBepKa THUIIOTE3,

aHaJIM3 TaHHBIX HKCIIEPUMEHTOB WJIM HAOJIIOICHHI;
dbopmynHrpoBaHUE BHIBOJOB



1. IJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUS ITPOI'PAMMBbI

JIMYHOCTHBIE pe3yJabTaThbl

OO0yJarmMACs TOJYYUT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIACAYIOIMIMX JMIHOCTHBIX Y'Y /1
— OmpeJeNieHre MOTHBAIIUN U3YYCHUS Y4eOHOTO MaTepHraa;

— OIICHUBAHHWE yCBAaWBAEMOro y4eOHOro Marepuaia, UCXOJs W3 COIUAIbHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

- IIOBBIIICHHUE CBOCTO O6paSOBaTCJ'II)HOFO YpOBHA W YPOBHSA TOTOBHOCTH K H3YYCHHUIO
OCHOBHBIX UCTOPHYCCKUX CO6BITI/II71, CBS3aHHBIX C Pa3BUTUCM XUMHUH U 06I_HCCTBa;

— 3HAaHHE IIPABUJI ITIOBEJCHUS B UPE3BbIYANHBIX CUTyaLUX;
— OLEHHMBAHHE COIMATIBHON 3HAYMMOCTHU NMPO(ECCHid, CBI3aHHBIX C XMMUEH;

- BIIQJICHHE TIpaBWJIaMU Oe30MacHOro oOpamieHus ¢ XWMHYSCKUMHU BEIIeCTBAMU U
000pyI0BaHUEM, TIPOSIBIICHHE IKOJIOTHYECKON KYJIbTYPHI.

MeTal’lpe}lMeTHLle pe3yabTaThbl

Peeyniamuenuvie

OO0yuaronuiicss OTYYUT BO3MOXKHOCTD TSI (DOPMUPOBAHHS CIIEAYIONINX PEryIaTUBHBIX Y'Y J1:
- lieJiernojaraHue, BKJIIOYas IOCTAaHOBKY HOBBIX Ii€Jiel, IpeoOpa3oBaHUE MNPAKTUYECKOW 3anayuu B
IIO3HABATEJIBHYI0, CAMOCTOATEIIbHBIN aHAIIN3 YCIOBUM JTOCTUKEHUS LIEJIM HA OCHOBE YUYE€Ta BBIJICIICHHBIX
YUUTEJIEM OPHEHTHUPOB JEUCTBUS B HOBOM Yy4eOHOM Marepuale; IUIaHUPOBaHHE MYTH JOCTHIKEHUS
Lemei;
- YCTaHOBJIEHHME LIEJIEBBIX NMPUOPUTETOB, BBIIEICHUE ATbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHUS LENU U
BBIOOp HamOoee 3 (HEKTUBHOTO Cr1ocoba;

- YMEHHUE CaMOCTOSATEIBLHO KOHTPOJIMPOBATE CBOE BpEMS U YIIPABIIATH UM;

- YMeHHe IPUHUMATh PEeLIeHHs B TPOOJIEMHON CUTYaINH;

- IOCTAaHOBKA y4€OHBIX 3a/1ay, COCTAaBJICHHE IIaHa U MIOCIIEJOBATEIbHOCTH JIEHCTBHIA;

- opranu3zanus pabouyero Mecra pu BHITIOJTHEHUH XMMHYECKOTO SKCIIEPUMEHTA;

- MIPOrHO3UPOBAHME PE3yNbTATOB OOYUYEHMs, OLIEHHMBAaHHE YCBOCHHOIO MaTepHalia, OLlEHKAa KayecTBa U

YPOBHSI ITOJTyYEHHBIX 3HAaHUH, KOPPEKIHs IJ1aHa U croco0a AeHCTBHS TPH HEOOXO0AUMOCTH.

Llosnasamenvhoie

OO0yyaronuiicst MOJIy4UT BO3MOKHOCTH /711 GOPMUPOBAHUS CIEIYIONINX O3HaBaTeNbHbIX Y'Y /1:

— MIOMCK U BBIJEJIeHHE HHPOpMAIIH;

— aHaJIM3 YCJIOBHM M TpeOOBaHUH 3a/7auu, BIOOP, COMOCTaBIEHUE M 000CHOBAHUE CTIOCO0a PEIICHHS
3aJ1auu;

— BBIOOp Hambosiee 3((EKTUBHBIX CHOCOOOB pEIICHHs 33/Ja4d B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBH;

— BBIIBM)KEHHE M 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

— CaMOCTOATCIILHOC CO3JaHUC AIrOpUTMa ACATCIIBHOCTH IIPpHU PCHICHUH HpO6J1€M TBOPYCCKOTIO U
IIOMCKOBOI'O XapaKTepa,

— yYMEHUS XapaKTepH30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM;

— OIMCHIBAHME CBOWCTB: TBEPIBIX, KHUIAKUX, Ta3000pa3HBIX BEIIECTB, BBIACICHUE UX CYIIECTBEHHBIX
MIPU3HAKOB;

— H300pakKeHHEe COCTaBa MPOCTEHINIMX BEHIECTB C IMOMOIIBI0O XUMHUYECKHX (OpPMYT M CYIIHOCTH
XUMHUYECKHUX PEeaKIMid ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUH;



NPOBE/ICHUE HAONIOJCHUN, OMHCAHWE TNPHU3HAKOB W YCIOBUIM TEUYEHUS XUMHUYECKUX PEaKIUH,
BBIIIOJIHEHUE XUMHUYECKOrO0 SKCIIEPUMEHTa, BBIBOJBl Ha OCHOBE AaHaJu3a HAOMIOACHUH 3a
HKCHEPUMEHTOM, peIlIeHHe 3ajay, [OJyYeHHEe XMMHUYECKOM HHPOpPMalUU M3 PA3IUYHBIX
HUCTOYHUKOB;

YMEHUEC OPraHU30BbIBATH UCCIICAOBAHUE C LCIIBIO IIPOBEPKU I'MIIOTES;
YMEHUE ACTIaTh YMO3AKIIIOYCHUA (I/IHI[}IKTI/IBHOG H 110 aHaJ'IOI‘I/II/I) " BBIBOJBI,

yMEHHE OOBEKTUBHO OIICHHBATh HWH(MOPMAIMIO O BEIIECTBAX W XHUMHUYECKUX MPOIECCaXx,
KPUTHUYECKH OTHOCUTHLCS K TICEBJOHAYIHON HH(POPMAIIHH.
Kommynuxamugnvie

OOyuaronuiicss HOIYYUT BO3MOXKHOCTb I (POPMHUPOBAHUS CICAYIONIMX KOMMYHUKATUBHBIX Y'Y /1:

IMOJIHOC M TOYHOC BBIPAKCHHUC CBOUX MBICJIEM1 B COOTBETCTBUH C 3ajladyaMi U YCIIOBUSMU
KOMMYHHKAIUU;

aJIeKBaTHOE HCIOJIb30BAHUE PEUEBBIX CPEICTB JUISl YUacTHs B IUCKYCCUM M apryMEHTAlMM CBOEH
MO3UILIMK, YMEHUE MPEACTaBIATh KOHKPETHOE COJEp’KaHHE C COOOLIEHHEM €ro B IMMCbMEHHOW M
yCcTHOH (opme,

OIpesieJIeHue Croco0OB B3aUMOJICHCTBUS, COTPYAHHYECTBO B IOMCKE M cOope HHPoOpManuu;
OIIpeJieNIeHue CIocOO0B B3aMMOACUCTBUS, COTPYIHHYECTBO B IOMCKE M cOope WHGpopManuu,
y4acTHe B JWalore, IUTAHUPOBAHHE OOMIMX CIMOCOOOB pPabOTHI, MPOSBICHUE YBAKUTEIHHOTO
OTHOWICHHUS K JPYTUM YYalluMCs, OIMCAHHE COJEP>KAHMs BBITOJHSIEMBIX JEHCTBHH C IEJIBIO
OPHEHTUPOBKHU B MPEIMETHO- IPAKTUIECKOH JEATEIIbHOCTH; YMEHHUS yUUTHIBATh Pa3HbIE MHEHUS U
CTPEMHTHCS K KOOPAUHALIMY PA3JIUYHBIX O3ULHHA B COTPYAHUYECTBE;

¢dopmynrpoBaTh COOCTBEHHOE MHEHHME W TO3UIMIO, apryMEHTHPOBaTh M KOOPAMHUPOBATH €€ C
MO3ULIMAMU TAPTHEPOB B COTPYIHUYECTBE IPH BHIPAOOTKE OOLIEr0 peleHuss B COBMECTHOH
NESTENBHOCTH;

OCYIIECTBJISITh B3aMMHBIH  KOHTPOJIb M  OKa3blBaTh B  COTPYJIHUYECTBE HEOOXOIUMYIO
B3aHMMOIIOMOIIIb;

IUTAaHUPOBATh OOIIHME CIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLIEHKY IeHCTBUI
napTHépa, yMeTh YOeK1aTh;

WCTIOJB30BaTh AaJIEeKBAaTHBIE SI3BIKOBBIC CPEACTBA ISl OTOOpPAKEHUS CBOMX YYBCTB, MBICIIEH,
MOTHBOB U MOTpeOHOCTeH; oToOpakaTb B peud (omucaHue, OOBSICHEHHE) COAep)KaHue
COBEpIIaeMbIX JeHcTBUH, Kak B (popMe I'pOMKOH COIMATIU3UPOBAHHOM peud, Tak U B ¢opme
BHYTpPEHHEH peun;

pa3BUBaTh KOMMYHHMKATUBHYIO KOMIIETEHLIMIO, HCIIOJIb3YSl CpPEACTBa YCTHOW W NHCbMEHHOU
KOMMYHHUKAIlUM TpU paboTe ¢ TEeKCTaMd Y4eOHMKa U JIOTOJHUTEIBHOM JIHMTEpaTypoH,
CTPAaBOYHBIMHU TAOJIMIIAMH, TPOSBISATH TOTOBHOCTh K YBKEHUIO HWHOH TOYKH 3pEHHS TPH
00CYX/IEHUH PE3yJIbTaTOB BHITIOJTHEHHOW PaOOTHI.



HD@OM@MHble pe3yibmanibl

Oo0yyawmmiicss HAy4YuTCH:

[Jmomy4ars, cobupatb ra3oo0pa3HbIe BEIIECTBA U pacro3HaBaTh UX;
[JxapakTepru3oBaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHIX
COCIUHCHMH,

[JIpOBOJIUTH  OIBITHI, MOATBEPXKJAIOIIUE  XMMHMUYECKHE CBOWCTBA M3Y4YEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;
[JpackppIBaTh CMBbICI IOHSTHS «pacTBOpP»,  BBIUUCIATH  MAacCCOBYIO JOJII0 PaCTBOPEHHOIO

BELIECTBA B PaCTBOPE,

[JTOTOBUTB PacCTBOPEHI C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBA;

[JxapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BELICCTB oT THIIA

KPUCTAJUIMYECKOU PEIIETKH,

[JonpenensaTs BUJ XMMUUYECKOH CBSI3U B HEOPIAHUYECKUX COCIUHEHUSAX;

[JpackpbIBaTh OCHOBHBIE MOJIOXKEHHUS TEOPUU FTEKTPOIIUTUIECKON JUCCOLUAINH, COCTABIISATh YPAaBHEHUS

UEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, 11eI04el, cojlel U peakluii HOHHOIO OOMEHa;

[JpackppIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN, ONIPEAEIATh OKUCINUTEND U

BOCCTaHOBUTEIIb,

[JcoCTaBISITh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

[JHa3bIBaTh (haKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUYECKON peaKkluy;

[JxapakTepu30BaTh B3aUMOCBA3b MEK/Y COCTABOM, CTPOEHHEM U CBOMCTBAMH HEMETAJJIOB U METAJIOB;

[JIIpOBOIUTH OIBITHI 10 MOJYYEHHUIO U U3YUYECHUIO XMMUYECKUX CBOWCTB Pa3IMYHBIX BEIIECTB;
IpaMOTHO 00OpallaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HU.

O0yuarommiicsi MOJy4UT BO3MOKHOCTH HAYYUTHCS:
[IBBIABUIaTh U IPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX
COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUUECKHE PEAKIIUH, O XapaKTepe U MPOTyKTaxX
Pa3JIMYHBIX XUMUUECKUX PEAKIIUI;
[JxapakTepru30BaTh BEUIECTBA MO0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATh IPUYNHHO-
CJIEZICTBEHHBIE CBSA3U MEXKY JaHHBIMHU XapaKTEPUCTUKAMU BELIECTBA;
[]COCTaBIATH MOJIEKYJISIPHBIE U TTOJTHBIE HOHHBIE YPABHEHUS MO COKPAIIEHHBIM MOHHBIM YPaBHEHUSIM;
[JIIpOTrHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENbHBIE MM BOCCTAHOBUTENbHBIE CBONCTBA
C YYETOM CTEIEHEN OKUCIIEHHUS JIEMEHTOB, BXOJSIINX B €r0 COCTAB;
[JBBIABUTATH U MIPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTaTaX BO3JICHCTBUS PA3INYHBIX (PAKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMHUYECKOW PEaKIUU;
[JMCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS JTSI SKOJIOTHYECKH IPaMOTHOTO TTOBE/ICHHUSI B OKPYKAIOIIEH
cpene;
[JHCTONBh30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH TPU BHITIOTHEHUH MTPOSKTOB U PEIICHUH
y4eOHO-UCCIIeI0OBATENbCKUX 3a/1a4 10 M3YYCHHUIO CBOMCTB, CTOCOOOB MOJIYUSHHS U PACTIO3HABAHUS
BEIIECTB;

— OOBEKTHBHO OIEHWBATh MH(POPMAIIMIO O BEIIECTBAX U XUMUYECKUX TPOIIECCax;
[Joco3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUM 110 XUMUHU JIJIS IPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

— co3/7aBaTh MOJIEJIM U CXEMBI JUIsl pelIeHNs yUeOHBIX U MMO3HABATEIbHBIX 33/1a4;
[/ MOHMMaTh HEOOXOJUMOCTh COOTIOIEHUS IPEANTUCAHNH, TTpeIIaraeMbIX B MHCTPYKLIHUSAX I10
MCIIOJIb30BaHUIO JIEKapCTB, CPEJACTB OBITOBOM XUMHUU U AP.



2. COIEP)XAHUE ITPOT'PAMMBbI
BHEYPOUYHOM JesTeJIbHOCTH «B XumMuu Bce HHTEpecHO» IS 8-9 KiaccoB (68 yacoB) ¢
HCIO0Jb30BaHNeM 00opyaoBaHus nudposoii 1adboparopuu «Touka pocray

Pasznen 1 Xumuueckasi 1adboparopusi(4 yaca)

[IpaBuia TeXHUKH O€30MAaCHOCTH MPU NPOBEICHUHM HCCIEIOBAaHUM, METUIIMHCKUE alTeyKd MepBOn
MOMOIUIH B KabuHeTe XUMuU. MTHCTpyKTax 1Mo TeXHUKE OE30MaCHOCTH.
3HAKOMCTBO € JIaOOpaTOPHBIM 000PYAOBaHUEM

XpaHeHne MaTepHaIoB U PEaKTUBOB B XUMHUUECKOH J1a00paTopun

Pazgen 2. BemecTBa, KoTOpbIe Hac OKpY:kKalT 24 yaca(9 Yacos)

[TpocTble U cll0KHBIE BEelECTBA. XUMUYECKUE SJIEMEHTHI.
JlabopaTopHublii onbITNel. O3HaKoMIIeHHE C 00pa3liaMy IPOCTBIX U CIIOKHBIX BELIECTB.
CocraB atmocdepsl. Kucinopon kak BaXHEWIIH KOMIIOHEHT aTMocdepsl. JIabopaTopHbIii

onbITNe2 «[lonyuyenue KHCIIOpOAa U3 IEPEeKUcH  BOAOPOJA,
JI0Ka3aTeIbCTBO €r0 HATMUUS».
Bopa B macmtabe mianetsl. @usnueckue cBOCTBa, MapaoKChl BOJIbl, CTpoeHue Bojbl. [lokazaTenu
KadyecTBa BoJbl. MccaenoBanue BoIbl U3 pa3HbIX UCTOUHUKOB JladopaTopHblil onbITNe3«Onpenenenue
BOJIONIPOBOAHOMN M TUCTUINIMPOBAHHOMN BOABD)
JlabopaTopHblii onbITNe4«OKpacka HHAUKATOPOB B HENTpaIbHOU cpeien
Paznen 3. SIBaeHusi, npoucxoasiue ¢ Bemecrsamu ( 4 yaca)

Yuctele BemectBa M cMecH. Knaccudukanus cmeceit. CrocoObl pas3zneneHus cMmecell: JelicTBue
MarHuToOM, OTCTauBaHue, GUIHTPOBAHHUE, BEITAPUBAHNE, KPUCTATUTM3AIIMS, TUCTHILISIIIS

IIpakTyeckas padora Nel «YucTble BemecTBa U CMECH»

IIpakTuyeckas padora Ne2 « ouncTKa BOJIbI U BO3/IyXa OT TBEPBIX YACTHUID)

Pasnen 4. OcHoBbI IKCIEpUMEHTANBHOM xuMuu(19 yacon)

IIpakTyeckas padora Ne3 M3ydyeHne CBOICTB BELIECTB: HATPEBAHUE BOJIbl, HATPEBAHUE OKCHJ1a KPEMHUS
(V).

IIpakTuyeckas padora Ned«3mepeHue Temneparypbl KUIIEHHS BOJIbI C TOMOIIBIO JaTUnKa
TEMIIEpaTypbl U TEPMOMETPA»

IpakTnyeckas padora NeS«Onpenenenue TeMepaTypbl KpUCTALIA3ANNHA BEIIECTBA»



®uznyeckue U XMMHUECKUE SIBICHUA. BplieneHNe 1 MOIJIOIIEHNE Tella — IPU3HAK XUMUYECKON PEAKIUH.
IIpakTyeckas padora Ne6 «Dk30TepMUUEcKas peakLys»

IIpakTnyeckas padora Ne7 «IHIoTepMUUecKas peaKiiysh

CKOpOCTb XMMHUYECKUX pPEeaKLMi. XUMUYECKHE MTPEBPALLEHUS. XUMUUYECKUE PEAKIIMH. XUMUYECKUE
ypaBHEHUs. BbIOIHEHNE TPEHUPOBOUHBIX YIIPAXKHEHUH 110 COCTABIICHUIO YPAaBHEHUI XUMUYECKUX
peakuuid. Tunbsl xumuyeckux peakiuid. [lpakruyeckas padora Ne8» Turbl XUMUYECKUX pEaKIIHil»
Pa3nen 5. OcnoBbl pacueTHoit xumuu(10 yacon)

Monps — eauHMIIa KOIMYECTBa BellecTBa. MossipHast Macca. Beiuucienus no XuMHU4eCKUM YPaBHEHUSM.
3akoH ABorazpo. MonsipHbIi 00bEM Ta30B.

OTtHocuTenbHas! IVIOTHOCTD ra30B. Pellienue sKcrepuMeHTaIbHbIX 3a/1a4 10 TeEMe

«IIpakTUKyM 110 U3YUYEHHUIO CBOMCTB BEHIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUH »

Pa3nes 6. OcHOBBI dJ1eKTPOIUTHYECKOH qucconuanumn(l1 yacos)

IIpakTuyeckas padora Ne9 «OuucTka BoJibl OT paCTBOPUMBIX ITPUMECEN». DIEKTPOIUTHYECKAs
JUCCOIMAIMs — IIAaBHOE YCIOBHE TPOTEKAHUS PEAKLUI B PACTBOPAX. DIEKTPOJIUTUYECKAS TUCCOLUALUS
KHCJIOT , IIECJIOYCH B COJICH.

IIpakTnyeckas padora Nel( «DneKTpoauTHUIECKas JUCCOUAIUS

IpakTuyeckasi padoraNell «CriibHbIC U C1a0bIe 3JICKTPOIHUTHI)

IIpakTuyeckas padoraNel2» BiusHue remneparypsl Ha nuccounanuo». [lpakrudeckas padora Nel3
«BnusiHME KOHLIEHTpALMU pacTBOPa Ha JAUCCOLIUALIIION

Pemenue sxcrepuMeHTaIbHBIX 33]1a4 IO TeMe « DJNEKTPOJIIUTUYECKAs! TUCCOLIUALIHSD).

Pazgen 7. IIpakTHKYM 10 H3Y4Y€HHIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHX
coeqnHenuii.(11 yacos)

Oxcunpl: kimaccu(ukanusi, HOMEHKJIATypa, CBOMCTBa, MojyuyeHHe, npuMmeHeHue. JlaGopaTopHbIii
onbIT NeS. HaGuto1eHre pacCTBOPUMOCTH OKCUIOB aTFOMUHMSL, HATPHSL, KaIbLIUA U MEJH B BOJIE.
I'mapoxcunapl. OcHOBaHUS: KiIaccuUKaIsa, HOMEHKIIATypa, OJyYeHHe.

IIpakTnyeckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTyeckas padora NelS «Peakuus Helitpanuzauuu B3anmoaeiicTBie ruipoOKCUAa HaTPUsL C COJISTHOM
KHUCIIOTOW»

Amdotepubie okcuabl u Tuapokcuibl. Kucnotel. Cocra. Knaccuduxanusa. Homenknarypa. [lonyuenue
KHCJIOT.

XMUMHYECKHE CBOMCTBA KHUCIIOT

JlaGopaTopHsliii onbIT Ne6. «B3zaumoseiicTBue MeTauioB (Maruus, IWHKA, kKele3a, MeJM) C pacCTBOpaMu
KHCJIOT.»
Conu. Knaccudukanus. Homenknarypa. Crioco6s! nmonyuenus cosneid. CBoicTBa coseit



Y4yeOHO-TEMATHYECKUI IJIaH

Ne Tema ypoka Komn-Bo dopma OcHOBHBIC YUCOHBIC ICHCTBUS YUAITUXCS
I1/T1 4acoB 3aHITHS
Pa3zjnen 1 Xumuueckas jJaboparopusi(4 yaca)

1-2 [IpaBuia TEXHUKA 2 | becena, 3HaTh IpaBHJIa TEXHUKU O0€30TTaCHOCTH
0€30M1aCHOCTH MPH [POBEACHHH pacckas. MpY NMPOBEJICHUH UCCIEOBAHNI. 3HATh
1CCIIE/I0BAHNH, MEULIHHCKHC HHCTpYyKTaX. COCTaB MEIUIIMHCKOH alTeuKu U YMETh
AITCIKA [EPBOM MOMOIIIH B OKa3aTh MEPBYIO MEIHIMHCKYIO TOMOIIb
KaOnHeTe XUMUU. THCTpyKTax
IO TCXHHUKEC
0€e30macHOCTH.

3 3HAKOMCTBO C J1a00PaTOPHBIM 1 | 3nakomcTBO C YMmeTb paboTaTh CO CIUPTOBKOM, Becamu, ,
000pyI0BaHHEM XUMHYECKOU MEpHOI nocyaou

nabopaTopHen.
becena

4 XpaHeHHe MaTepUaoB U 1 | 3HakoMCTBO C 3HaTh KIacCH(PHUKAINIO PEAKTUBOB I10
[PCaKTHBOB B XMMHUYECKOH XUMHUYECKON rpyImnam XpaHeHus U UX JIEeUCTBUE HA
praboparopnu JTabopaTopuei. OpraHu3M.

becena [TpaBrIIbHO OPOPMITSITH XUMUYECKUIT
HKCIEPUMEHT
Pa3nen 2. BemiecTBa, KoTOpbIe Hac OKpPY:kaOT 24 yaca(9 Yacos)

5-6 [IpocThie U CIOXKHBIE 2 Jlexmust /loJKHBI 3HATh: OIIpe/ieJIeHHE aTOMa, IPOCTOr0 U
BEILIECTBA. JlaGopaTopHasi  [CJIO’KHOTO BEIIECTBA, OTIMYNE CMECH U
Xumuueckue 31aeMeHTsl. JI/O pabdota Ne 1 CII0HOTO BellecTBa J{oMKHBI yMETh: pa3andarh
Nel. O3HakoMIEHHE C [IPOCTHIE U CIIOXKHBIE BEIIECTBA, CMECH U
oOpa3namu NpocThIX U CJI0KHBIE BEIIECTBA
CJIO’KHBIX BEIIECTB.

U CocraB atMocephl. 1 CemuHap. 3HATh 00BEMHYIO JTOJIFO0 COCTABHBIX YaCcTeH
Kucnopoa kak BaKHEHIINN BO3yXa
KOMITOHEHT
aTMoc(epsbl.

3 JlabGoparoprast pabota Ne 2 [1 JL/p. DKCIIEPUMEHTATILHO OMPEIETUTH COICPIKAHNE
«Ilomyuenue kucnopoaa u3 KHCII0po/ia
MepeKucH BO0poa,

NT0Ka3aTENbCTBO €r0
HATHYIS.

0 Bona B Macmrabe miuanersl. (1 Kpyriblii cron  [YMeHue XapakTepru30BaTh CBOMCTBA BOJBI
Du3nyeckue CBOICTBA, (XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
MapaoKChl HEOpPraHMYECKUX BEIIECTB),

BOJbI, CTPOEHHE BOJIbI
10- |[lokazarenu 4 Jlaboparopras [YMeHHe XapaKTepu30BaTh CBONCTBA BOJIBI
13  [kauecTBa BOABIL. abota (XMMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB




ccnemoBanue BOABI U3
[PA3HBIX UCTOYHUKOB
JTaGoparopnas pabora
Ne3

«Omnpenenexue
BOJIOITPOBOAHOMN U
MUCTULTMPOBAHHOU
BoABDY JITabopaTopHas
padota Ned

«OKpacka UHIUKATOPOB
B

HEUTpaIbHOU cpene»

HEOPTraHUYECKHUX BEIIECTB),

Paznge

J1 3. SIByieHusi, npoucxoasinue ¢ BemecTsamu ( 4 yaca)

14

UucThle BEMECTBA U
CMECH.
Knaccudukanms
CMCCEH.

1

Jlextms.

C(I)OpMI/IpOBaTB IIOHATHA O YUCTOM BCIICCTBE U
CMECCH BCIICCTB

15

CriocoObI pa3aenenus
CMECEil: 1eNCTBUE
MarHUTOM,
OTCTaWBaHUE,
(bUIBTpOBAHUE,
BEITAPHBAHHE,
KpUCTaJLTU3aIus,
TTVCTUJLISITIVSL.

OO6cyxaeHue,
«MO3TOBOH
[ITYPM.

YMeETh XapaKTCPpU30BaTh CYITHOCTDH MOHSITHH
YHCTBIC BEIICCTBA U CMECHU U CITOCOOBI
PasaciICHUs cMmeceit

16

[TpakTrueckas
pabota Nel «Huctsie
BELIECTBA U CMECU»

[TpakTrueckas
pabota

3aerHI/ITB IOHATHA O YUCTOM B€IICCTBE U CMECH
BCIICCTB

17

[IpakTuueckas pabota
No2 « OYHCTKA BOILI U
BO3/IyXa OT TBEPBIX
YACTHI]

[

[TpakTrueckas
pabota

3aerHI/ITB 3HaHHUA 0 METOJaX OYUCTKH BCUICCTB
OT TBEPAbIX YaCTHUIL

Pazne

J1 4. OcHOBBI IKCIIEPUMEHTANbHOIM XuMun(19 yacos)

18

[TpakTuyeckas pabora
No3 M3ydeHue CBOWCTB
BEILIECTB: HAarpEBaHUE
BOJIbI, HATPEBAHUE
OKCHJIa KPEMHUS

(V).

1

I IpakTiueckas
pabota

Vcnionp30BaHMe PAKTHUECKUX U TaOOPAaTOPHBIX
paboT, HECTIOKHBIX SKCTIEPUMEHTOB JIJIsI
IMOKAa3aTebCTBA BBHIABUTAEMBIX MPEATIOI0KEHUI;
OMKCAHNE PE3YJbTATOB ITUX PaboT

19

[TpakTiueckas paboTta
Ned«3mepenne
TeMIIepaTypbl KUIIEHUS
BOJIbI C TIOMOILBIO
aTynKa

TeMIepaTypbl 1
TEPMOMETPa»

[

I IpakTiueckas
pabota

20

[IpakTrueckas

[TpakTrueckas

M crionb30BaHME TPAKTHYECKUX PAOOT IS




pabota pabota MO3HAHMS OKPYIKAIOIIETO MUPa Pa3InIHBIX
NoS«Ompenenenue METOJIOB (HaOJIIOIeHNEe, I3MEPEHHE, OTIBIT,
TeMIIepaTypbl HKCIIEPUMEHT, MOJICTTUPOBAHHE U JP.)
KpUCTaIN3aLU1
BEIIECTBAY
21  |Dusuueckue u 1 Jlekmust [To3HaKOMHUTECS ¢ BAXKHEUIIUMHU XUM. IIOHATUSIMUA:
XUMHUYCCKIE (bU3HYECKUE U XUMUYECKHE SBIICHUS, XUMUYECKas
sBIieHUs. Boiaenenue u peaKius; yMeHHue OTINYaTh XUMUUYECKHE PEaKIINU
MOTJIOLEHUE TETIa — 0T (pU3NIECKHUX SBICHHIA
MPU3HAK XUMHUYECKON
[peaKu
22  [Ipaktuueckas pabora |1 [TpakTuyeckast Vcnionp30BaHre IPAKTUUECKUX U TaOOPATOPHBIX
Ne6 pabota paboT, HECTOKHBIX IKCIIEPUMEHTOB ISl
«OIK30TepMHUYECKast IMOKa3aTeNbCTBA BBIABUTAEMBIX MPEATIOI0KEHUI;
CaKLIUSD ONMCAHNUE PE3YJIbTATOB ITUX PabOT
23  [Ipakrtuueckas pabora |1 [TpakTrdeckast
No7 pabota
«OHI0TepMUYECKAs
CAKITUS
24-  |(CKOpOCTh XUMHUYECKUX |2 KomnektrBHas 3HATH ONpeieNIeHNEe CKOPOCTH XUMUYECKON
25  peakuuit pabota [peaKuu 1 €€ 3aBUCUMOCTH OT YCJIOBHIA
MpoTeKanus peakiuu. [lonumaTe 3HaueHue
TEPMHHOB «KaTaJIU3aTOP», KMHTHOUTOPY,
«(EpMEHTBI».
26- [Xumuueckue 2 KomnekTuBHasg  |YMeHUE XapaKTepHU30BaTh OCHOBHBIE MOJIOXKEHUS
27  |mpeBpalieHusl. pabota ATOMHO -MOJIEKYJISIPHOTO YUY€HHUs, IOHUMATh €T
XHUMHUYECKUE 3HAYCHUE
€aKLHUU.
28- | Xumudeckue 4 KomnnexktuBHas 'YMeHHe COCTaBIIATh YPABHEHHS XUM. PEAKIUH.
31  |ypaBHEHus. pabota
Brinonnenue
TPEHUPOBOUHBIX
YIIpa>KHEHUH 110
COCTaBIICHUIO
YpaBHEHHI
XUMHUYECKUX peaKiuit
32-  [TUIBI XUMHYECKHIX 4 'YMeHUe onpeessiTh pEareHThl U MPOTYKTHI
35 €Ak €aKIMH; pacCTaBiIATh KO3()HUIIMEHTHI B
36  [[Ipaktmueckas padbora |1 [TpakTrueckas YPABHEHUSX PEAKI[Mi Ha OCHOBE 3aKOHA
No8» Tumbl pabota COXPAHEHHUSI MACChl BEILIECTB
XUMUYECKHUX PEaKIIHiD)
\Pasz]e.ﬂ 5. OcnoBbl pacueTHoi xumuu(10 yacon)
37- | Mounb — eauHHIIA 2 Pemenue 3a1a4 = [YMeHUE BBIUUCIATh: KOJIMUECTBO BEIIECTBA HIIH
38  [KonMuecTBa BENIECTBA. Maccy M0 KOJIMYECTBY BEIIECTBA UM Macce
MonsipHas [pEareHTOB WU MPOAYKTOB PEeaKIINU
Macca.
39- BeruncieHus no 4 'YMeHHe BRIYUCIATH MOJIIPHYIO Maccy 1o Gpopmyie
42 | XUMHYECKUM COeIMHEHM, KOJIMYECTBO BEIIECTBA,
YpaBHEHUSIM. 00BEM HITH MacCy M0 KOJMYECTBY BEIIECTBA,




00BEMY WIJIM MACCE PEareHTOB WIN

MPOAYKTOB
CaKIIUU
43- [3akoH ABorajpo. 2 'YMeHte BEIUUCIIATE: KOJIHYECTBO
44 MosnsipHBIif 00beM BEIIECTBA, 00BEM WIIM MacCy 110
ra3oB. KOJINYECTBY BEIIECTBA, 00BEMY HIIH
OTHOCHUTETHHAS Macce pearcHTOB U MPOJTYKTOB
[UIOTHOCTH Ta30B. peakiuu; (HaxXoIuTh 00BEM Tasa 1o
M3BECTHOMY KOJIMYECTBY BelIecTBa (1
MPOU3BONTH OOPATHBIC BEIYUCIICHHUS ))
45-  |Pemenue 2 Pemenue 3ama4y 'YMeHHe: XapakTepu3oBaTh
46 PKCIIEPUMEHTAILHBIX XHMHUYECKHE CBOWCTBA OCHOBHBIX

3a/1a4 110 TEME
«IIpakTky™m 1o
M3y4YECHUIO CBOMCTB
BEILIECTB OCHOBHBIX
KJIACCOB
HEOPraHUYECKHUX
COCIMHEHM »

KJIaCCOB HEOPTraHUYECKUX BEILIECTB;
ONpeEATh NPUHAAJICKHOCTh BELIECTB
K OIPEJIETIEHHOMY KJIacCy COCIMHEHUI
COCTaBIATH (POPMYIIbI HEOPTaHUYECKHUX
COGI[I/IHCHI/Iﬁ HN3YYCHHBIX KJIaCCOB

Paznen 6. OcHOBBI dJIeKTPOJMTHYeCKO Jucconuanuu(11 yacos)

A7 [[paktmueckas pabora |1 [TpakTryeckas pabora [MccienoBaTh 3JI€KTPONIPOBOIHOCTD
Ne9 BOJIbI B 3aBUCHMOCTH OT CII0c00a e
«OYrCcTKa BOABI OT OUYUCTKH
[PACTBOPUMBIX
[IpUMeECEn»

48  [DnexTpormuTHYecKas 1 Jlexmust 3HATH ONpe/esIeHUs] TOHATUH
MCCOLMALUS — TTIaBHOE K(IIEKTPOIIUTY,
yCIIOBHE (HEIJIEKTPOJIUTY, «3JEKTPOIUTUYECKAS
MpOTEKaHUs peaKivii B ITMCCOLTALIUS

acTBOPax.

49  [DnexTporuTHYecKas 1 «Mo3roBoii IITypM», (3HATh ONpeAeNeHUs MOHATUI
CCOLMALIUS KUCITIOT O0cyxeHue (KHCIIOTa»,

, IEJI0YEHN U COJEH. «(OCHOBAaHHE», «COJIbY» C TOUYKHU 3PEHUS
TEOPHUH ITEKTPOIUTUUECKOM
nuccouuanui. YMeTb 00bsICHATh
00111e CBOMCTBA KUCIOTHBIX U
111€JI0YHBIX PACTBOPOB HAJIMUUEM B HUX
MOHOB BOJIOPOJIa U THPOKCH]T - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIISAThH
YpaBHEHHUSI DJIEKTPOJIMTHYECKON
IMCCOLMALMKU KHCIIOT, OCHOBAaHUH U
COJIEH.

50  [[Ipaktuyeckas padota |[1 [TpakTryeckas padora [IponsmiocTpupoBaTh IKCIEPUMEHTOM
NelO KJacCU(UKALIMIO BELIECTB Ha
(ONEKTPOIUTHIECKAS DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI
IMCCOLTALIUS

51  [IpaxkTuueckas 1 3aKpEnUTh MOHITHS «CUJIBHBI U
padoTtaNel 1 «CTa0BIi» ITEKTPOIIUT.

«CHibHBIE U cl1a0bIe
DIIEKTPOJIUTHD)




52  [[IpakTrueckas 1 HmMeTh npeacTaBiICHUE O POJIH
pabotaNel2y» BnusiHue TEMIIEPATyPBI B JJIEKTPOIUTUIECKON
TeMIIepaTypbl Ha TUCCOLIUAIIUT
TTMCCOLTUALINIO)

53  [[IpakTuueckas 1 [TpakTuyeckast MMeTp npecTaBIeHNE O BIUSHUU
pabota Nel3 pabota KOHLIEHTPALUU PACTBOPA AIEKTPOJIUTA

Ha €ro
«Brusinue PIEKTPOIIUTUYECKYIO TUCCOLMALIUIO
KOHIIEHTPAIIUU pacTBOPa
Ha
TTMCCOLIMALIUIO

54- [Pemenue 4 Permenne 3amaq YMeTh OCYIIECTBIIATh XUMHUECKHE

57 PKCIIEPUMEHTAIBHBIX OTIBITHI HAa 3HAHHE KaYeCTBEHHBIX
3asiay 1o TemMe [peaKuii; COCTAaBIAThH MOJTHBIC U
«(OIEKTPOITUTHYECKAS COKpaIIEHHbIC HOHHBIC YPABHEHUS
TIICCOLIUAITUS) HEOOPATUMBIX PEAKIUil U Pa3bICHATH

MX CYIIHOCTh. XapaKTeprU30BaTh

[YCIIOBUSI TEYEHHUS

[peaKUrii, UIyIUX 10 KOHIA, B
aCTBOpPAX IEKTPOIUTOB

Paznea 7. [IpakTukyM 1o usy

coequnenuii(11 yacon)

YeHUI0 CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHnvIeCKUX

58-  (Oxcumpr: 2 Kpyrueiii cron, JI/p.  [YMeHue Ha3bIBaTh COSTMHEHHS

59  [kmaccudukams, M3YYEHHBIX KJIACCOB (OKCHUOB);
HOMEHKJIaTypa, OTpeAeATh NPUHAJIEKHOCTD BEILIECTB
CBOMCTBA, IIOJIy4EHHE, K OIIPEAEIEHHOMY KJIacCy COCUHEHUM
[IPUMEHEHHE. (okcuaM); XapakTepru30BaTh
UlaGopaTopHBIii OIBIT XMMHYECKHE CBOMCTBA OCHOBHBIX
No5S. HabGmronenue KJIAaCCOB HEOPTraHWYECKUX BEIIECTB
[PaCTBOPUMOCTH OKCHJIOB (OKCUAOB); COCTABIATH (POPMYIIBI
QUIFOMHUHMS, HEOPraHUYECKUX COCIUHEHUM
HaTpUs, KAIbLUSA U MU M3yUEHHBIX KJIacCOB (OKCHJIOB)

B BOJIC.

60 [wapoxcumabl. 1 Ulexmms 'YMeHue Ha3bIBaTh COCIUHEHUS
OcHOBaHMUS: M3YUYEHHBIX KJIaCCOB (OCHOBaHUM),
Kiaccudukanus, OTpeAeATh IPUHAJIEKHOCTD BEIIECTB
HOMEHKJIATypa, K OIIPEIETIEHHOMY KJIacCy COEAMHEHUN
MOJIyYEHHE. (OCHOBaHMSIM)

61 [[Ipaxtuyeckas padota |[1 [TpakTryeckas padora [(ChopmupoBaTh npeacrapieHue o P
Nel4 « Onpenenenue KaK O XapaKTEPUCTUKE CPENL
PH

aCTBOPOBY
62 [[Ipaktmyeckas padota |[1 M3y9nTh CYIIHOCTH pEeaKIIuu

Nel5

«Peakmmsa
HEUTpaTU3aLu
B3anmonencTeue
TUAPOKCH]Ia HATPUS C
COJITHOM KHCJIOTOI

HEUTpaIu3aliu




63

AMdoTepHBIE OKCHIBI U
rUAPOKCUIBI.

Jloxmampl

'YMeHHe XapaKTepru30BaTh XUMUYECKHE
CBOWCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCTMHCHUIN
(amdoTepHBIX HEOPTraHNIECKUX
COCTUHEHMI )

64  [Kucnorsl. Cocras. KomtektuBHast pabota [YMeHHE Ha3bIBaTh COCTUHEHHS
Knaccudukanmusi. M3yUYEHHBIX KJIACCOB (KHUCIIOT);
Homenkuatypa. OIIpeNIeNIATh IPUHA/JIEKHOCTh BELIECTB
[lomyuyenue KucIor. K OIIPEIEICHHOMY KJIACCY COCIMHEHUI

(KHUCTIOT); yMEHHUe
COCTaBJISATH (HOPMYJITBI HEOPTAHUUECKUX
COEAMHEHUI U3YUYEHHBIX KJIACCOB
65 [Xumuueckue KomiektuBHast YMEHHE COCTaBIIATh yPaBHEHUS
XMUMUYECKUX
CBOMCTBA KMCIIOT pabota [peaKiuii, XapakTepU3yOLUX
UlaGopaTopHbIii OIBIT XMMHUYECKHE CBOMCTBA KUCIIOT; YMEHUE
Ne6. BzaumopeiictBue [PaCIIO3HaBaTh OIBITHBIM ITyTEM
METaJuI0B (MarHus, [PaCTBOPBI KUCIIOT U LIeJI0YeH
[IMHKa, JKeJie3a, MeJ1) C
[pacTBOpaMu
KHUCJIOT

66 |Comm. Kiaccudpukanms. KostektuBHast paboTa [YMEHHE COCTABISATH (POPMYITBI
Homenkiatypa. HEOPraHMYeCKUX COEUHEHUIN
CriocoObI OTyUYEHUS M3Y4YEHHBIX KJIACCOB (COJIEH); yMEHUE
cojiel Ha3bIBaTh COEAMHEHUS U3YYEHHBIX

KJIacCOB (COJICH); OIIPEeNeATh
IIPUHA]JIEKHOCTD BELECTB K
ONPEACICHHOMY KJIACCY COETMHEHUI
(couteit); yMeHHE COCTABIATH (GOPMYIIbI
HEOPraHWYECKUX COCAUHEHUN

67 |CBoiicTBa comneit KosnexkTuBHas pabota [YMeHHE XapaKTepH30BaTh CBONCTBA
M3Y4YEHHBIX KJIaCCOB HEOPTraHMYECKUX
BEILIECTB (CoJieil); yMEHUE COCTABIATh
ypaBHEHHMSI
XUMHUYECKHX PEAKLINH,
XapaKTepU3YIOUINX XUMHUYECKHE
CBOMCTBA COJIEH

68 |Ypok o6o0ImeHHe TToxBeneHNE UTOTOB
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