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PABOYAS TIPOI'PAMMA BHeypO4HOIi 1esITeIbHOCTH N0 XUMHH 1J1s1 8-9 KJ1acCcoB ¢
HCNOJIb30BaHHEM 000pyaoBaHus HeHTpa «ToukapocTay

B o0ydenunm xuMuu OONBIIOE 3HAYCHHE HMEET SKCIEPUMEHT. AHAIM3UPYyS pe3yJbTaThl
NPOBEAEHHBIX OIBITOB, ydYaluecss yOeXIaloTcs B TOM, YTO T€ WIM HHBIE TEOPETHUYECKHE
NPEACTABICHNUS COOTBETCTBYIOT WJIM IPOTHBOpPEYAT pPEaTbHOCTH. TOJIBKO OCYIIECTBISSA
XMMHYECKHH 3KCIIEPUMEHT MOXHO IPOBEPUTH JIOCTOBEPHOCTH IPOTHO30B, CJAETAaHHBIX Ha
OCHOBaHHMH TEOpWH. B mporecce skcnepuMeHTaIbHOH paboThl ydammecs: MpHOOpETaroT OIBIT
MO3HAHUS PEATBHOCTH, SIBISIOUIMICS BaXHBIM STarnoM (QOPMHUPOBAaHUS Yy HUX YOeXICHUH,
KOTOPBIE, B CBOIO OYEPE/Ib, COCTABISIOT OCHOBY HAYYHOT'O MHUPOBO33PEHHUSL.

Buenpenne oGopynoBanus 1mudpoBoii nmaboparopuu meHtpa «Todka pocTtay MO3BOIUT
KayeCTBEHHO M3MEHHTH Ipoliecc o0ydeHus XxuMuu. KonnyecTBeHHbIE SKCIEPUMEHTHI MTO3BOJISAT
MOJTy4aTh JOCTOBEPHYIO HH(POPMAIMIO O MPOTEKAaHWU TEX WIIM MHBIX XUMHYECKUX IIpoIeccax, o
cBOlcTBax BemiecTB. Ha OCHOBE MOTy4EHHBIX SKCIEPHUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT
CaMOCTOSITENIFHO JIeNIaTh BBIBOJBI, 0000IIATh PE3YNbTAThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO OyJeT CIIOCOOCTBOBATH MOBBIIICHHIO MOTUBAIIMY O0Y4EHHS HIKOIBHUKOB.

Jnst u3ydeHus npeaMera «XWMHS» Ha 3Tale OCHOBHOTO 00IIero odpa3zoBaHUs OTBOAWUTCS 68
yacoB: 8-9 kinacc —68 4acos;

Jlannasi oOpa3oBaresbHasi MporpaMma OOECIIEYMBAECT YCBOCHHE YUYAIIMMUCS BaXHEUIIMX
XUMHAYECKHX 3aKOHOB, TEOPHH W TMOHATHH; (OPMHUPYET TNPEACTABICHHWE O POJIM XHMHU B
OKpY’KaIOIIeM MHpPE U JKU3HH 4ejoBeka. [Ipu 3ToM OCHOBHOE BHHMaHHE YAEISIETCS CYLIIHOCTH
XUMHUYECKHUX PeaKkIMil 1 METO/IaM MX OCYIIECTBICHHUS.

OnHUM U3 OCHOBHBIX NMPHHIMIIOB MOCTPOEHUS MPOTPAMMBI SIBJISETCS] MPUHIMIT JOCTYITHOCTH.
DKcliepUMEHTaIbHbIE JIaHHBIE, MOJyYEHHbIE YYAIIMMUCS TPU BBINOJHEHWH KOJMYECTBEHHBIX
OIBITOB, TO3BOJISIFOT YYaLIUMCS CAaMOCTOSITEIbHO J€NIaTh BBIBObBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tomxompl, 3aI0)KEHHBIE B CO/IEP)KaHUE TPOTPAMMBI Kypca, CO3/1al0T HEOOXOAUMBIE YCIIOBHS /IS
CHCTEMHOTO YCBOCHHS YyYallUMHCS OCHOB HAayKW, s 00€CledeHus pa3BUBAIOUIETO U
BOCIIUTBHIBAIONIETO BO3JEHCTBHS OOyYeHHUS Ha JMYHOCTH yyamierocs. dopmMupyeMble 3HAHUS
JIOJDKHBI CTaTh OCHOBOW CHCTEMBI YOCKICHUH IIKOJBHUKA, IICHTPAIBHBIM SIPOM €r0 HaydHOTO
MHUPOBO33PEHUS.

Ha Gaze nentpa «Touka pocra» obecneunBaeTcs peanu3alus oOpa30BaTENbHBIX MPOTrpaMM
€CTECTBEHHOHAYYHOM M TEXHOJIOIMYECKON HampaBiIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHM 3aKOHOJATEeNbCTBA B cdepe oOpa3oBaHuS H € Y4YETOM pEKOMEHIAlun
denepanbHOTO OTMEpaTopa yueOHOTO peaMeTa « XUMHUS».

OO0pa3oBarenbHas IporpaMMa TO3BOJISIET HHTETPUPOBATh PeaT3yeMbIe TIOXO/IbI, CTPYKTYPY
U coiepXaHHe NpHU OpraHu3aluu oOydeHUs XUMHUU B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0Oa3ze
J000T0 U3 TOCTYIHBIX y4eOHO-MeToAnuecKux KomruiekcoB (YMK).

Hcnonb3oBanue oOopynoBanusi «Touka pocray mnpu peanusauuu ganHo OIl mozBossier
CO3J1aTh YCIIOBHSL:

— I pacIIMpeHwHs COoJIepKaHus IKOIbHOTO XUMUYECKOTO 00pa3oBaHMus;

— A TOBBINICHHS TO3HABATEIHHOW AKTUBHOCTH OOYYAIOMIMXCS B €CTECTBCHHOHAYYHOM
o0Jacru;

— JUIsl pa3BUTHS JIMYHOCTH peOEHKa B Tporecce OOyYeHHUsS XUMHU, €r0 CIOCOOHOCTEH,
(bopMHUpPOBAHUS U YAOBICTBOPEHUS COITMATLHO 3HAYUMBIX [ ] HHTEPECOB U TIOTPEOHOCTEH;

— a8 paboThl € OApEHHBIMM HIKOJBHUKAMM, OpPraHM3alMM WX Pa3BUTUS B Pa3IUYHbBIX
o0JacTsax 00pa3oBaTEIHLHOM, TBOPUYECKOMN ACATEIHHOCTH. []
Heab u 3agaun

1. Peanmsanmus ocHOBHBIX 00IIE0Opa30BATENBLHBIX HPOrPaMM MO y4EOHBIM ITpeIMeETaM

€CTCCTBEHHOHAy4YHON HAIPaBICHHOCTH, B TOM UYHCI€ B pPAMKaXx BHEYPOYHOU



NesITeTbHOCTH 00yUaroIInXcs;

2. BBeJEHHE COBPEMEHHBIX CPEICTB 0OydYEHHsS M BOCIMTAHUA IUIS M3y4eHHs (B TOM 4YHCIIE
AKCIEPUMEHTAIBHOT0) JTUCHUIUIMH (MOJyJIei) €CTeCTBEHHOHAYYHOM HampaBIC€HHOCTU
IIPU peaTn3aluy OCHOBHBIX 00111€00pa30BaTeIbHbBIX porpaMM U JIOMOJIHUTEIbHBIX
o0uieo0pa3oBaTebHBIX MPOrpaMM, B TOM 4YHCIE [JJs paACIIUPEHHUS COJAEp KaHUS
y4eOHOro npeaMeTa «XUMHUS».

3. BOBIICUEHME YUAIIUXCS B IPOEKTHYIO I€ATEILHOCTD.

[Ipoduneueiii koMIUIeKT oOopynoBanus 1eHTtpa «Touka pocta» obecrieduBaeT
s (deKkTUBHOE AOCTHKEHHE 00pa30BaTeNIbHBIX PE3yJIbTAaTOB O0YYAIOMIMMHCS IO Mporpammam
€CTECTBEHHOHAYYHOW HANpaBIE€HHOCTH, BO3MOYKHOCTb YIUIYOJNEHHOTO HW3YYEHUS OTIEIbHbBIX
MIPEIMETOB, B TOM 4ucCIe I (OpMUPOBAaHUS M300pPETATENBCKOTO, KPEaTUBHOTO, KPUTHYECKOTO
MBILUIEHUSI, Pa3BUTHS (QYHKIMOHAJIBHOM TIPaMOTHOCTH y oOOydaroluxcs, B TOM 4YHCIIE
€CTECTBEHHOHAYYHON U MaTEMAaTHUYECKOM.

OKCHEPUMEHT SBISETCS WCTOYHMKOM 3HAHUW W KPUTEPUEM HX HCTUHHOCTH B HayKe.
Konuenmus coBpeMeHHOro oOpa3oBaHMs IOJpa3yMeBaeT, 4YTO B Y4E€OHOM OJKCIEPHUMEHTE
BEIYLIYI0 POJb JOJKEH 3aHSTh CAMOCTOSITENbHBIM HCCIIEOBATEIbCKUNA  YUCHUYECKUN
9KCIIEPUMEHT.

CoBpeMeHHbIE YKCIIEPUMEHTAIbHBIEC UCCIIEIOBAHUS IO XUMUU YK€ TPYAHO MPEICTaBUThH 0e3
UCIOJIb30BaHUs HE TOJIBKO aHAJIIOTOBBIX, HO M UU(POBBIX H3MEPUTENbHBIX MpHOOpoB. B
O®enepansuom  ['ocymapctBennom Oo6pazoBatensHom Crangapre (PI'OC) mpomwmcano, 4to
OJIHUM W3 YHUBEPCAJIBHBIX YYEOHBIX ACHCTBUU, MPUOOPETAEMBIX YYAIIUMHUCS, JOHKHO CTaTh
YMEHUE «IIPOBEJACHUS OMNBITOB, MPOCTHIX HSKCHEPUMEHTAIBHBIX HCCIEAOBAHUHN, MPSAMBIX H
KOCBEHHBIX HW3MEPEHUM C WCIOJIb30BAHWEM aHAJOTOBBIX U IU(PPOBBIX H3MEPUTEIHHBIX
puOOPOB».

VY4eOHbI IKCIIEPUMEHT MO0 XUMHH, MPOBOAUMBIN HA TPAaTUIIMOHHOM O00OPYIOBaHHH,
0e3 mpuMeHeHUs UPPOBBIX JTa0OPATOPHil, HE MOXKET MO3BOJIHUTH B MOJTHONH Mepe PEeUInuTh BCE
3a/1a4d B COBPEMEHHOM IIKOJIe. DTO CBSI3aHO C PSJIOM MPUYMH:

TPaJULIMOHHOE IIKOJIbHOE 000PYAOBaHUE HU3-3a OTPAHUUEHUSI TEXHUUECKUX BO3ZMOKHOCTEHN HE
MTO3BOJISIET TPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEI0OBAHUS;

JUINTETIbHOCTh TPOBEACHUS XUMHUYECKMX HCCIIEJJOBAHUM HE BCErja Corjiacyercs C
JUIUTEIBHOCTHIO YUeOHBIX 3aHATUH;

BO3MOXHOCTb IMPOBCACHUA MHOTI'MX HCCJ’IC}IOB&HI/If/i OrpaHU4YnBacTCA Tpe6OBaHI/I$[MI/I TEXHUKU
0€30MacHOCTH U JIp.

[MudpoBass  maboparopuss  TMOJHOCTBIO  MEHSET  METOAMKY W COJCpIKaHHE
IKCICPUMEHTAIBHOM JEATSIILHOCTH W PElIacT BbIIICTIEpeYrCICHHbIC TpoOseMbl. [llupokwuii
CIEKTp JIaTYMKOB TIO3BOJISICT YYallUMCS 3HAKOMHUTBCS C TapamMeTpaMHh XUMHUYECKOTO
AKCIIEPUMEHTAa HE TOJIPKO Ha KAYeCTBEHHOM, HO W Ha KOJMYeCTBEHHOM ypoBHE. [[udposas
nabopaTopust  MO3BOJIIET BECTH JUIMTEIbHBIM  OKCIIEPUMEHT JaKe B  OTCYTCTBHE
HKCIIEPUMEHTATOPA, & YaCTOTa HXHU3MEPEHHUH HEMOBIIACTHA YSIIOBEUECKOMY BOCIIPUSATHIO.

B mporecce ¢popMupoBaHHS IKCICPUMEHTATbHBIX YMEHHH ydeHHK 0OydaeTcs
MpeACTaBIATh HHPOPMAIIHIO 00 UCCICIOBAHUH B YSTHIPEX BUIAX:

B Bep6a.HBHOMI OMUCLIBATH JKCICPUMCHT, CO34aBaTb CIIOBECHYIO MOIACJIb 3KCICPUMCHTA,
(I)I/IKCI/IpOBaTB BHUMAaHHC HA U3MCPACMBIX BCIIMUYNHAX, TCPMHUHOJIOTHH

B TaOJIMYHOM: 3aMOJHATH TaOIULBI JAHHBIX, JEKAIIUX B OCHOBE MOCTPOCHHS rpadUKOB (IIpH
3TOM Y y4aluxcsi BO3HUKAaeT NepBUYHOE [ | pecTaBIeHUE 0 MacITabax BEIUYHH);

B rpauueckoM: CTPOUTh rpaduKu 1Mo TaOJIMYHBIM AAHHBIM, YTO Aa€T BO3MOXHOCTh Iepexoaa
K BBIABM)KEHHIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXAY BeIHMYMHAMU (TIPU 3TOM yUUTEIb



MOKAa3bIBaCT MNPCUMYIICCTBO B  BU3YyAJIM3allUU 3aBHCHUMOCTEH MCXKAY  BCIWYHWHAMU,
HarjisiaHOCTh U MHOI‘OMepHOCTb);

B BHJIE MaTEMAaTHYECKHX YypPAaBHEHUH: JaBaTh MaTEMAaTUYECKOE OIMMCAHUE B3aWMOCBSI3H
BEJIMYMH, MaTeMaTH4YeCKoe 0000IICHHE.

[lepexox OT KaxI0ro 3Tamna npeAcTaBiIcHUs HHHOPMAIMH 3aHUMAETI0BOJILHO OOJIBIIIONHN
MIPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpoliecc HeoOX0AuM, HO B CTapIIMX Kiaccax
MOKHO OBUIO OBI ATO BpeMs MOTPATHTh Ha pelIeHue OoJjiee BaXKHBIX 3a1ad. B 3Tom IuiaHe
udpoBbIe JTA0OPATOPUH CYIIECTBEHHO SKOHOMST BpeMs. DTO BpeMS MOXHO MOTPATHThH
cormaciko ®I'OC Ha QopMHUpOBaHUE HCCIEIOBATENBCKUX YMEHHUH YdYaluXcsi, KOTOpBIE
BBIPAXKAIOTCS B CICIYIOIINX JICHCTBUSX:

- oTIpeJieJICHUE MPOOJIEMBbI;

— IIOCTaHOBKA MCCJIEA0BATEIbCKOM 3aJa4u,

— IINTAaHUPOBAHHC PCIICHU 3a1a9H;

— IIOCTPOCHHUC MOI[CJ'ICIZ;

— BBIJABMIXXCHHUC I'MIIOTC3; l OKCIICPUMCHTAJIbHAA IIPOBEPKA T'MIIOTE3;
— daHaJIUM3 JaHHBIX SKCIICPUMCHTOB UJIU Ha6J'IIOI[eHI/II71;

— (dopmynupoBaHHe BEIBOJIOB.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI
JIN4HOCTHBIE pe3y/IbTaThl
OOyuaromuiics MOJIy4UT BOZMOKHOCTB JJ1s1 (POPMUPOBAHUS CIEAYIOUINX JTUYHOCTHBIX Y'Y /1:

— OoHIpeaCJICHUC MOTUBAIUU U3YUCHUS yqe6H0r0 MaTepualia;

— OIICHMBAaHHE yCBaMBAEMOT0 Y4eOHOTO MaTepualia, UCXOHs U3 COIUANBHBIX U JTUYHOCTHBIX
LICHHOCTEH;

— TIOBBINICHUC CBOCTO O6p2130BaTeJ'IBHOFO YPOBHA U YPOBHA TOTOBHOCTHU K H3YUYCHUIO
OCHOBHBIX UCTOPHUYCCKUX CO6BITPII>1, CBA3aHHBIX C Pa3BUTUCM XUMHHU U O6H.[CCTB8.;

— 3HAHWE IIPaBWJI TOBEJCHUS B UPE3BBIYANHBIX CUTYALHAX;
— OIIEHMBaHUE COLMAIbHOM 3HAYMMOCTH NMPOQECCUIA, CBI3aHHBIX C XUMUEH;

— BJIAJICHWE TpaBWIaMU O€30MAaCHOTO OOpameHuss ¢ XUMHYECKHUMH BEIIECTBAMU U
000opyI0BaHNEM, MPOSIBIIEHNE YKOJIOTUUECKON KYIbTYPHI.

MeTanpeamMeTHble pe3yJbTaThl
Pecynamusuvie

OOyuaronuiicss HOIYYUT BO3MOXKHOCTH 1151 POPMUPOBAHUS CIEAYIOIUX PETryISITHBHBIX Y'Y /1

— LeJenojlaraHue, BKJIIOYas IOCTAHOBKY HOBBIX IleNieil, mpeoOpa3oBaHHE MPAKTHUYECKOM
3a/la4yd B IIO3HABATEIIBHYIO, CAMOCTOSTENIbHBIM aHAIU3 YCIOBUM JOCTHXKCHUS LIEJIM HA OCHOBE
yuéra BBIJCJIICHHBIX YYHUTEJIEM OpHUEHTUPOB JEWUCTBHA B HOBOM Y4eOHOM MaTepuale;
IJIAHUPOBAHUE ITYTH TOCTHKEHUS LCIIEH;

— YCTaHOBJICHHE IEJIEBBIX IPUOPUTETOB, BBIICICHNE AIbTEPHATHBHBIX CIIOCOOOB JOCTHKCHHUS
ey ¥ BeIOOp Hambosee 3¢ HEeKTUBHOTO cr1ocoba;

— YMEHHE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

— yYMeHHe NIPUHUMATh PeIICHUs B IPOOJIEMHOM CUTYaluu;

— TIIOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBJICHHUE IJIaHA U TIOCJIE0BATEIILHOCTH JICHCTBHIA;
— oprasusaiys pabo4yero MecTa npu BHIOIHEHUU XUMUYECKOTO SKCIICPUMEHTA;

— TPOTHO3UPOBAHHME pPE3YyJbTATOB OOYYEHHUS, OLIEHUBAHHE YCBOEHHOI'O MaTepHuala, OIleHKa



KayecTBa M YpPOBHs TIIOJIyYCHHBIX 3HAHUH, KOPpEeKIMs IJJaHa U crocoba JeicTBUA TpH
HEO0OXOIUMOCTH.
Hoznasamenvrvie

OOyuaromuiics MOIYYUT BO3MOXKHOCTH Ui (DOPMUPOBAHUS CIIEAYIOIIUX [O3HABATEIIbHBIX
YV UI:
— TMIOHCK U BBIJEJIEHHE HHPOPMALIHH;

— aHanM3 ycloBUil U TpeOoBaHUil 3amauM, BBIOOp, COMOCTaBICHHE M OOOCHOBaHUE crocoda
pELIEHHS 3aa4H;

— BBIOOp Hambosiee F3P(PEeKTUBHBIX CIOCOOOB PEUICHHS 33a4H B 3aBUCUMOCTU OT KOHKPETHBIX
YCIIOBH;

— BBIIBI)KEHUE U 000CHOBaHUE TUIIOTE3bI, BBIOOP criocoba e€ MpoBEPKU;

— CaMOCTOATCIBHOC CO3JaHHC aAJITOpHUTMA ACATCIIBHOCTU IMPU PCIICHUN HpO6HeM TBOPYECKOIo
M IIOUCKOBOI'O XapaKTepa,

— YMCHHA XapaKTEpU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

— OINHWCBHIBAHHUE CBOMCTB: TBépI[BIX, KHNIKUX, F33006p33HHX BCIICCTB, BBIACICHUC HX
CYIICCTBCHHBIX ITPU3HAKOB,

- H306pa>1<eHHe CcoCTaBa HpOCTGfIH.IPIX BCIICCTB C ITIOMOIIBIO XUMHYCCKHX (bOpMy.]'II/I CYIIHOCTHU
XHUMHUYCCKUX peaKuHﬁ C IOMOIIBIO XUMHUYCCKUX ypaBHeHI/II\/JI;

— TIpOBEAECHHE HAOJIOJEHUMN, ONKUCAaHWE NPU3HAKOB M YCJIOBUW TEYEHHUS] XHMHUYECKUX
peaxkuuii, BBIMOJIHEHNE XUMUUYECKOTO SKCIIEPUMEHTA, BBIBOJbI HA OCHOBE aHallM3a HaOJIOAeHUN
3a SKCIIEPUMEHTOM, pEUIeHHE 3a/ad, IMOJIyYeHHE XMMHYECKOM HH(POpMALMU U3 Pa3TUYHBIX
HMCTOYHUKOB;

— YMCHHC OpraHMU30BbIBATH UCCIICJOBAHUC C LICJIBIO ITPOBCPKU I'MIIOTE3;
— YMCHHC ACJIaTh YMO3aKJIOUCHUA (I/IHIIYKTI/IBHOC H 110 aHaJ'IOFI/II/I) H BBIBOJBI,

— YMCHUC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO 0 BCIICCTBAX U XHUMHYCCKUX IPOHCCCAX,
KPUTHYCECKU OTHOCUTBHCA K HC@BZ[OHay‘{HOﬁ I/IH(i)OpMaI_[I/II/I.

Kommynuxamuenie

OOyyaromuiics MOTYYUT BO3MOXKHOCTH JJIsi (POPMHUPOBAHUS CIEAYIOUIMX KOMMYHUKATHUBHBIX
YV I:

— TIOJIHOE M TOYHOE BBIPAXKEHHE CBOMX MBICIEH B COOTBETCTBUHU C 3a/adyaMH U YCIOBUSMU
KOMMYHHKAaIUH;

—  aJIeKBAaTHOE MCIIOJIb30BAaHHE PEUYEBBIX CPEACTB JJIS y4acTUs B JUCKYCCUM M apryMEHTaluu
CBOEH TO3MILIMH, YMEHHME IMpPEACTAaBIATh KOHKPETHOE COJEp)KaHHE C COOOIIEHHEM €ro B
MMMCBMEHHOW U YCTHOU (hopme,

— ompezeseHne crnoco00B B3aUMOIEHCTBHS, COTPYTHHUUECTBO B MIOMCKE U cOope nHpopmarum;



— olpenelieHue crnoco00B B3aUMOJCHCTBUSA, COTPYAHUYECTBO B MOUCKE U cOope nH(pOpMaIHH,
ydacTHe B AMaiore, IUIAHUPOBAHUE OOIIMX CHOCOOOB pabOThI, MPOSIBICHUE YBAKUTEIHHOTO
OTHOIIECHUS K JPYTUM Y4YalllUMCS; OIMCAHHUE COJEP’KaHUsS BBIOJHSAEMBIX JEHCTBUN C LIEIbIO
OPUEHTUPOBKU B MPEIMETHO- IPAKTUUECKOMN AESITEIbHOCTH; YMEHHUS YUYUTHIBATH PA3HbIE MHEHMUS
U CTPEMUTHCS KKOOPANHAIIMY PA3JIMYHBIX MO3ULUI B COTPYIHUYECTBE;

—  (opmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, ApTYMEHTUPOBATh U KOOPIUHUPOBATH
e€ ¢ mo3UIUsAMHU MApTHEPOB B COTPYAHUYECTBE IIPHU BHIPAOOTKE OOIIETO PEIIEHUsI B COBMECTHOM
NeSITeNIbHOCTH;

— OCYIIECTBIISATh B3aWMHBIM KOHTPOJIh W OKa3blBaTh B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

— IUIAHUPOBaTh 0OIME CHOCOObI PadOThHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLHIO, OLEHKY
neicTBuil mapTHEpa, yMETh yOEXK1aTh;

—  HCIONB30BaTh aJICKBATHBIC SI3BIKOBBIE CPEACTBA JUJIsl OTOOPaKEHHs] CBOMX YYBCTB, MBICIICH,
MOTHBOB M TIOTpPEOHOCTEW; OTOOpakath B peun (OmMUcaHue, OOBSICHEHHE) COJIEpIKAHHE
COBEpILIaeMbIX JEHCTBUH, Kak B (OpME TPOMKOM COLMATM3UPOBAHHON peuu, Tak U B (opme
BHYTpPEHHEH peyn;

— Ppa3BHUBAaTh KOMMYHHUKATUBHYIO KOMIIETEHIIUIO, UCIIONb3Yysl CPEICTBA YCTHOM U MHUCHhMEHHOM
KOMMYHHUKAllMM npu paboTe C TEeKcTaMu YyueOHMKa M JONOJHHUTENbHON JMTEpaTypoH,
CIPAaBOYHBIMU TaONMLIAMH, MPOSBIATH TOTOBHOCTh K YBAKEHUIO MHOW TOYKU 3PEHUS IPU
00CYXJIEHUH PEe3yJIbTaTOB BHIMOJIHEHHON paOOTHI.

Hpe()memele pesyiibmamal

OOyuarommiicss Hay4YuTCs:
CImpUMEeHSTh OCHOBHbIE METO/bI MO3HAHUS: HalmroieHue, U3MepeHue,
9KCIEPUMEHT;

— OIIMCHIBaTh CBOMCTBA TBépI[LIX, KUIKUX, Fa3006pa3HBIX BC€IICCTB, BBIACIIAA HUX
CYIICCTBCHHBIC IIPU3HAKU,

— PaCKpbIBATh CMBICJI 3aKOHA COXpPAaHCHUA MAaCChbl BEIICCTB, aTOMHO-MOJ'IGK}U'I?IpHOﬁTGOpHH;
Dpa3quaTb XHUMHUYCCKUEC U (1)I/ISI/I‘~IGCKI/I€ SIBJICHUA,

— Ha3bIBATbh IPU3HAKHU U YCIIOBUA ITPOTCKAHUA XUMHUICCKUX peaKHI/Iﬁ;

[JcobmoiaTh paBuiia 6e30macHoi paboThI TP MPOBEICHUH ONBITOB;

[Imonb30BaThCst 1a00paTOPHBIM 000PYI0BaHUEM U TOCYI0M;
MOJIyyYaTh, cobuparp ra3oo0pa3Hbie BEILIECTBA U pacno3HaBaTh uXx;
[IxapakTepru3oBaTh (GU3NYECKUE M XUMHUYECKHE CBONWCTBA OCHOBHBIX KIIACCOBHEOPTraHWYECKUX
COCIMHEHUMH,

(JOpOBOAUTH  OMNBITHI,  MOJTBEPKAAOLINE XUMUYECKHE CBOMCTBA  M3YYEHHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

[JpackpbIBaTh CMBICT  TOHSTHS «pacTBOPY, BBIUUCIISATh MacCOBYIO JIOJTIO
pacTBOPEHHOTO BEILIECTBA B PACTBOPE,
[JTOTOBHUTH pacTBOPHI C OMPEACIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA;
[JxapakTepHU30BaTh 3aBHCUMOCTD buznueckux CBONCTB BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKY,

0 OIPCACIIATL BUJ XHUMHYECKOU CBSI3U B HCOPTaHNYCCKUX COCANHCHUAX
DpaCKprBaTB OCHOBHBIC TOJIOKCHUSA TCOPUU Z-).HGKTpOJII/ITI/I‘-IeCKOI\/'I Jucconuanum, COCTaBJIATH
YPaBHEHUS AJIEKTPOIUTUYECKON TUCCOLUMAIMU KUCIIOT, IIEJI0YEH, COJed M PEeaKIHid MOHHOIO
oOMeHa;
[JpacKkpblBaTh  CYHIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX  pEaKkUuid,  ONpenesirTh



OKHUCJIUTENb U BOCCTAHOBUTEIIb,

_/cOCTaBIIATh YPAaBHEHMs OKHMCIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLMIA;

[IHa3bIBaTh (PAKTOPHI, BIMSIOIIME HA CKOPOCTh XUMHUYECKOH PeaKLny;

[JXapaKkTepu30BaTb B3aUMOCBSA3b MEKIY COCTaBOM, CTPOCHHMEM U CBOMCTBAMU HEMETAIIOB U
METaJlIOB;

[/IIpOBOJUTH OMBITHI 110 IOJYYEHUIO U U3YUYEHUIO XMMUUYECKUX CBOWCTB PA3JIMYHBIXBELIECTB;

— TI'paMOTHO O6paH_[aTBC$I C B€IIECTBaMU B HOBCGI[HCBHOI;'I KH3HU.

Oo0yuarommiicsi OJY4YUT BO3MOKHOCTh HAYYHUTHCS:

DBBII[BI/IFaTB " MPOBEPATH SKCHCPUMCHTAJIIBHO THIIOTC3bl O XUMUYCCKHUX CBOMCTBAx BCIICCTB
Ha OCHOBE MX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XWUMHYECKHUE PEAKIUHU, O
XapaKkTepe U MPOAYKTAX PA3JIMYHBIX XUMHUYCCKHUX peaKuHﬁ;

[JXapakTepu30BaTh BEIECTBA 110 COCTABY, CTPOCHHUIO U CBONCTBaM, YCTAaHABIMBATH IPUUMHHO-
CIIEJICTBEHHBIC CBSA3H MEKIY JaHHBIMU XapaKTEPUCTHKAMH BEIIECTBA;

[JcoCTaBNATh MOJEKYJISpHbIE M TIOJHbIE MOHHBIE YPAaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
yYpaBHEHUSM;

(JIpOrHO3UPOBaTh CIIOCOOHOCTH BEIECTBA MPOSBIISATH OKHCIUTEIbHBIE WM BOCCTAHOBUTEIIHHBIC
CBOMCTBA C YYETOM CTEIEHEN OKHUCIICHUS 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB;

BBIIBUT'aTbh U MPOBEPATH SKCIICPUMCHTAJILHO T'HIIOTE3bI O PE3yJibTaTax BO3HCﬁCTBHﬂ PAa3IINYHBIX
(hakTOpOB Ha NU3MEHEHUE CKOPOCTH XUMHYCCKON PEaKIIvH,

[lucnonp30BaTh HpI/IO6p€TéHHI>Ie S3HaHUA OJId OKOJOTMYECKHM TI'paMOTHOI0 IIOBEACHHUA B
OKpY>Karolleu Cpeace;

[Jucronb3oBaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIMHM TPHU BBIOJIHEHUU MPOEKTOB U
pelieHnr y4eOHO-UCCIeI0OBATEIbCKUX 33/1ad MO0 M3YYEHHI0 CBOWMCTB, CIOCOOOB MONYYEHUS U
pacro3HaBaHUs BEIIECTB;

- O6’I)€KTI/IBHO OIICHUBATH I/IH(l)OpMaIII/II-O O BCIICCTBAX U XUMHUYCCKHUX HpOHCCCﬂX;
[Joco3HaBaTh 3HAUYcCHUE TeOpeTI/ILIeCKI/IX 3HaHHI>i 10 XUMUU IJIs1 HpaKTquCKOﬁ ACATCIIBHOCTHU
YEJIOBEKA;

— €O03JaBaTh MOJIEIM U CXEMbI Ul pelIeHUs] Y4eOHbIX U MO3HaBaTEIbHBIX 3a7ay;
[JmoHuMaTh HEOOXOAMMOCTh COONIOICHUS TPEANUCAHUMN, MpeUlaraeMblX B HHCTPYKIUSAX IO
UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U JP.



1. COAEP)KAHUE ITPOT'PAMMBbI
BHeYpoOuHO#i AesaTeabHocTH « XUMUSA» nois 8-9 knaccos (68 yacoB) ¢ ncnojib30BaHueM
o0opynoBanus uugposoii 1adoparopun «Touka pocra»

Pa3nen 1 Xumunueckas jaboparopus(4 yaca)

[IpaBmia TexHUKH O€30MAaCHOCTH MPH MPOBEACHUM HCCIEIOBAHUM, MEIULMHCKUE alTeyKu
MepBOIi MOMOLIH B KabuHeTe XUMHUH. HCTpYKTax Mo TeXHUKE 0€30MacHOCTH.

3HAKOMCTBO ¢ JIa0OpaTOPHBIM 000PYAOBaHUEM

XpaHeHHne MaTepualioB U PEaKTUBOB B XMMHUECKOH 1abopatopuu

Pa3nen 2. BemecTBa, KOTOpbIe HAC OKpY:kaloOT 24 yaca(9 Yacos)

[IpocTsle U c10KHBIE BelecTBa. XUMUYECKUE JIEMEHTHI.

JladopaTopHublii onbITNel. O3HakoMieHHE ¢ oOpa3laMu MPOCTHIX U CIIOKHBIXBEILECTB.

CocraB atMocdepsl. Kuciaopoa kak BakHEHIIIHMI KOMIIOHEHT aTMocdepsl. JIabopaTopHbIi
onbITNe2«[lonyuyenne KHCIIOpOJa M3 TIIEPEKUCU  BOAOPO.a,

JI0Ka3aTeJIbCTBO €70 HAIMYUS.

Bopna B macmrabe ninanersl. @u3nueckue cBOMCTBa, MapaloKChl BOJbI, CTPOSHUE BObI.

[Tokazarenu kauecTBa Bojbl. MccnenoBanue Boibl U3 pa3HbIX HCTOUHUKOB JlabopaTopHbIi

onbITNe3«Ornpesienienre BOJAOIPOBOIHON U AUCTHILTUPOBAHHOMBOIBI»

JladopaTopHblii onbITNe4«OKpacka HHIUKATOPOB B HEUTpanbHOU cpezie»

Paznen 3. SIBjenus, npoucxoasiime ¢ Bemecrsamu ( 4 yaca)

Yuctsle BemecTBa U cmecu. Kimaccudukanus cmeceil. CriocoObl pa3zieneHust cMeceii: eiictBue

MarHuTOM, OTCTauBaHue, (PUIBTPOBAHUE, BBITAPUBAHNE, KPUCTAIUIM3ALINSA, JUCTUIUISALIMS

IIpakTnyeckas padora Nel «HucTsle BeniecTBa U CMECH»

IIpakTnyeckas padora Ne2 « o4rcTKa BOJBI M BO3/1yXa OT TBEPBIX YACTHI)

Pasnen 4. OcHoBbI 3KcTIEpUMEHTAIBLHOI XuMuu(19 yacoB)

IIpakTnueckas padora Ne3 3yueHne cBOWCTB BEIIECTB: HArPEBaHKUE BOJIbI,HATPEBAHUE OKCHIA

kpemuus (1V).

IIpakTnueckas padora Ned«lI3mepenne Temneparypbl KUIIEHHUS BOJbI CIIOMOIIBIO TaTYMKA

TEMIIEpaTypbl 1 TEPMOMETPA»

IIpakTuyeckas padora NeS«Onpenenenue TeMneparypbl KpUCTaIIN3alUUBELIECTBAY

du3nyecKue U XMMUUECKHE SIBJIEHUS. BplieneHne 1 NorIoeHne Temia — IPU3HAKXUMUYECKOU

peaxkiuu.

IIpakTnyeckas padora Ne6 «OK30TepMUYECKas pEAKIIMS

IIpakTHyeckasi padora Ne7 «OHIOTEpMHUYECKAs PEAKLIHSI

CKOpOCTh XMMHUYECKUX peaKui. XUMUYECKHE MTPEBPAIICHUS. XUMUYECKHE PEAKIUU.

XHWMHYECKUE YPAaBHEHHUSI. BhINOIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUM 110 COCTABICHHUIO

ypaBHEHUI XxuMudeckux peakuuid. Tumnbl xumuueckux peakiuil.[lpakrnueckas padora

Ne8»Tunbl XUMUYECKUX pEeAKIUN»

Paznen 5. OcnoBbl pacueTHoi xumun(10 yacos)

Mounb — enuHMIA KOJIWYECTBA BellecTBa. MossipHas macca. BeIYMCIIEHUS TOXUMUYECKUM

ypaBHeHUAM. 3aKoH ABorajpo. MoJsipHbli 00beM ra30B.

OTtHOcHTENbHAS INIOTHOCTB ra30B. Pellenne SKCepuMEeHTABHBIX 3a/1a4 110 TEME

«I[IpakTUKyM 11O U3y4EHUIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTAaHNYECKUXCOETUHEHNN »

Pa3nen 6. OcHOBBI dJieKTpoauTHYecKOi qucconmuannu(11 yacon)

IIpakTuyeckas padora Ne9 «OuucTtka BOAbI OT PACTBOPUMBIX MPUMECEN». DIEKTPOJIUTHIECKAS

JYCCOLMAIMs — IJIABHOE YCIIOBUE NPOTEKAHMs peakluii BpacTBOpPax. DJIEKTPOIUTHYECKAs

JUCCOLMAIUS KUCIIOT , HIEJI0Uel U CONEH.



IpakTuueckas padora Nel( «DnekTponuTrdeckas JUCCOLMALIIS

IIpakTuyeckas padoraNell «CumnbHble U c1a0bIe SJIEKTPOTUTH

IIpakTnyeckas padoraNel2» Biustnue Temnepatypsl Ha quccouuanuioy». llpakruyeckas
padora Nel3 «BiusiHue KOHIEHTPALMKM pacTBOpPA HA AUCCOIAALINION

Peurenue sxcnepruMeHTaIbHBIX 3a/1a4 110 TeME «DIEKTPOJUTUYECKAS TUCCOLUALIHSI.

Pa3nen 7. [IpakTHKYM 10 H3y4YeHHIO CBOICTB BelIECTB OCHOBHBIX KJIACCOBHEOPTaHUYECKHX
coequHenuii.(11 yacon)

Oxcunel:  knaccuukarus, HOMEHKIATypa, CBOWCTBA, IMOJY4YCHHE, IMPUMEHEHHE.
JlaGopaTopublii onbIT NeS. HalOmroneHne pacTBOPUMOCTH OKCHIOB ATIOMUHHS, HATPHS,
KaJIbLIUSL U MEU B BOJIE.

I'mapokcuabl. OcHoBaHUS: Kiaccu(UKALUS, HOMEHKIATYpa, MOJTyYCHHUE.

IIpakTuyeckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IMpakTnyeckas padora NelS «Peakiusa Helitpanuzanuu BzanmoaeicTBUErnApOKCHIa HATPUS C
COJIIHOW KUCJIOTOM»

AwmdoTtepubie okcuabl u ruapokcuabl. Kucnortel. Cocras. Knaccudukanus. Homenknarypa.
[Tonyyenue KucIoT.

XHUMHUYECKUE CBOMCTBA KUCIIOT

JlaGopaTopHublii onbIT Ne6. «B3anmoielicTBre METAIIIOB (Mardus, IMHKA,KeJe3a, MEJIH) ¢

pacTBOpaMH KUCIIOT»

Conu. Knaccudukanus. Homenkiatypa. CriocoOsl nostyuenust cosneid. CoictBacosieit

Y4yeOHO-TEeMaTHYECKUH IJIAH

Ne | Tema 3anaTus Koa-Bo dopma OcHoBHbIE yueOHbIE IEHCTBUS YUaIllUXCsl
n/m 4acoB 3aHATUSA
Pa3znen 1 Xumuueckas jgad6oparopusi(4 yaca)

1-2 | IIpaBuna TEXHUKH 2 becena, 3HaTh NpaBuUiia TEXHUKH 0€30MaCHOCTH MPH
0€30I1aCHOCTH MpU pacckas. IIPOBE/IEHUH UCCIIeIOBaHUI. 3HATh COCTAB
POBEICHUU WHCTpyKTaX. | MEIMIIMHCKOM alTe4ykKH U YMETh 0Ka3aTh
UCCIIEIOBaHUH, NEPBYIO METUIIMHCKYIO TIOMOIIb
MEIUITTHCKHE
anTe4yKH NepBOn
MOMOIIH B KaOuHeTe
xuMun. MHCTpyKTax
10 TEXHUKE
0€30IMacHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO C | YMeTh paboTaTh CO CIUPTOBKOM, BECaMH,
1a00paTOPHBIM XUMHUYECKON MEpHOU mocyAou
obopyoBaHEM naboparopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HATh KJIACCU(PHUKAIIUIO PEAKTUBOB IO TPyIIIaM
MaTepHaoB U XUMHYECKOH XpaHEeHHUs U UX JICHCTBHE HA OPTaHU3M.
pPEaKTUBOB B naboparopueit. | [IpaBuinbHO 0POPMIIATH XUMUYECKUI
XUMUYECKOU becena OKCIIEPUMEHT
naboparopuun

Pa3nen 2. BemecTBa, KoTOpbIe Hac oKpyxaloT 24 yaca(9 Yacon)




5-6 | IIpocThie U CIOXKHBIE Huckyccusi. J10JKHBI 3HaTh: OIIPEICIIEHUE aTOMA, IIPOCTOTO
BELIECTBA. JlaGopatopHasi | ¥ CJIOXKHOTO BEIIECTBA, OTIMYUE CMECH U
XuMuyeckue pabora Ne 1 CJIOXHOTO BelecTBa J{0MKHBI yMETh:
anemeHThI. JI/O Nel. pazn4aTh MPOCTHIE U CIOKHbBIC BEIIECTBA,
O3zHakoMJIEHHE C CMECH U CIIO’KHBIE BEIIECTBA
o0pa3iamu NpocThIX
U CJIO’KHBIX BEILIECTB.

7 CocraB atmochepsl. CemMunap. 3HaTh 00BEMHYIO JIOJIF0 COCTABHBIX YacTeil
Kucnopon kax BO3JyXa
BOKHEN NI
KOMITOHEHT
aTMocCQepBhl.

8 Jlaboparopnas JlaGoparopHasi | DKCIEPUMEHTAIbHO ONPEAETUTh COJACPIKAHUE
pabora Ne 2 paborta KHCJIOpOJia
«ITonyuenue
KHCIIOpOJia U3
NEePEKUCH BOJOPO/Ia,

JI0Ka3aTeNbCTBO €ro
HATUYUS.

9 Bopa B maciirabe Kpyraslit cton | YMeHue xapakTepu3oBaTh CBOHCTBA BOJIbI
MJIAHETHI. (XMMHUYECKHE CBOICTBa OCHOBHBIX KJIacCOB
duznyeckue HEOpPraHUYECKUX BEIECTB),

CBOMCTBA, MapaI0KChI

BOJIbI, CTPOEHHUE

BOJIbI
10- | [oxa3zaTtenu JlaGopatopHasi | YMeHHUe XapakTepu30BaTh CBOMCTBA BOJIbI
13 | xayecTBa BOJBI. pabota (XMMHUECKHE CBOMCTBAa OCHOBHBIX KIJIACCOB




Hccnenoanue BoabI
U3 pa3HbIX
HUCTOYHUKOB
JlabGopaTopHas
pabora Ne3
«Omnpenenenue
BOJIOIIPOBOIHOM U
TUCTUILTUPOBAHHOU
BOJIBI»
JlabGopaTopHas
pabora Ned
«Oxpacka
WH/IMKATOPOB B
HEeUTpanbHOH cpene»

HEOPraHUYECKHX BEUIECTB),

Paznen 3. SIBiienus, npoucxoasime ¢ Bemecrsamu ( 4 yaca)

14 | Yucteie BemectBau | 1 Huckyccus CdopmupoBaTh MOHATHUS O YUCTOM BEIIECTBE U
CMECH. CMeCH BEIIEeCTB
Knaccuduxarnms
CMECEH.

15 | Crnoco0sl 1 OO6cyxnenue, | YMeTh XapakTepHU30BaTh CYITHOCTh OHATUN
paszeneHus cMecei: «MO3TOBOM YHCThIE BEIIECTBA U CMECH U CITOCOOBI
JieicTBUE MarHUTOM, HITYPM. paszeneHus cmeceit
OTCTalBaHUE,
¢buibTpOBaHME,

BBIITAPHBAHNE,
KpHUCTaTU3aIus,
JVICTHIUISIIHSL.

16 | [IpakTuueckas 1 [IpakTuyeckass | 3akpenuTh HOHATHUS O YUCTOM BELIECTBE U
pabota Nel «Huctele pabota CMECH BEILECTB
BEIIIECTBA U CMECH»

17 | IIpakTuueckas 1 [IpakTuyeckass | 3akpenuTh 3HAHUS O METO/IaX OUYUCTKH
pabota Ne2 « paborta BEIIIECTB OT TBEP/IBIX YACTHI]

OYHCTKA BOJIBI U
BO3/yXa OT TBEPbIX
JacTHUI
Pa3nen 4. OcHOBBI IKCIepUMEHTANBbHOI XumMuu(19 yacoB)

18 | IIpakTHueckas 1 [IpakTrueckas
pabora Ne3 paborta
N3yuenue CBONCTB Hcnons3oBaHne MPAKTUYECKUX U
BEIIIECTB: HArPEBaHUE 71a00paTOPHBIX pabOT, HECTOKHBIX
BOJIbI, HarpEeBaHUE AKCIIEPUMEHTOB JJIs J0Ka3aTelIbCTBA
OKCHJIa KpEMHUS BBIIBUTAEMBIX NPEANOI0KEHH; OTUCaHHe
(V). pe3yabTaTOB 3TUX PAOOT

19 | IIpaxTuyeckas 1 IIpaxTrueckas
pabora pabora




Ned«3mepenne
TEMIIEPATYPbI
KUIIEHUS BOJBI C
IIOMOMUIBIO JJaTUNKA
TEMIEPATYPHI U
TEPMOMETPA»

20

IIpakTnueckas

[IpaxTueckas

Vcnionp30BaHue MPAKTUUECKUX PAOOT st




Pabora pabora MIO3HAHUS OKPY’KAIOLETO MUPA Pa3IMUHbIX
No5«Omnpenenenue METOJIOB (HaOJIO/ICHHUEe, 3MEPEHHE, OIIBIT,
TEMIIEPATYPHI AKCIIEPUMEHT, MOJICTTUPOBAHUE U JIP.)
KPUCTAILTU3AIUN
BEIL[ECTBAY
21 | ®usnueckue u 1 Bukropuna [To3HAaKOMUTBCS C BAXKHEUIIIMMU XHUM.
XUMHUYECKHE MOHATUAMU: PUBNYECKUE U XUMUYECKUE
aBlieHus. Boinenenue SBJICHUS, XUMUYECKasl peaKIus; yMEHUE
Y TIOTJIOLIEHHE TeTlIa OTJINYATh XUMHUYECKHE PEAKI[UU OT
— TIpU3HAK (bU3HYECKUX SBIICHUHT
XUMHYECKON
peakiuu
22 | IlpakTnueckas 1 [Ipaktiueckas | Mcnonb3oBaHue NPaKTUYECKUX U
pabota Ne6 paborta J1a00paTOPHBIX padOT, HECTIOKHBIX
«DQK30TEepMUYECKas HKCIIEPUMEHTOB AJIs J0Ka3aTelIbCTBA
peaxius» BBIIBUTAEMBIX MPEAMOI0KECHH; OTUCaHHe
23 | [lpakTrdaeckas 1 [TpakTryeckast | pe3yIbTaToOB 3TUX paboT
pabota Ne7 paborta
«QHI0TEpMUYECKas]
peaxius»
24- | CkopocTh 2 Konnexkrusnast | 3HaTh ompesenieHne CKOPOCTH XUMUYECKOM
25 | XUMHYECKHUX urpa peaxiuu 1 €€ 3aBUCUMOCTh OT yCJIOBHMA
peaxiui npoTekaHus peakuuu. [loHnMaTh 3HaUeHHe
TEPMHUHOB «KaTaJIU3aTOP», KHHTUOUTOP,
«hepMeHTBI».
26- | XuMu4eckue 2 KonnextuBHas | YMeHue XapakTepru30BaTh OCHOBHBIC
27 | mpeBpalleHHUS. urpa MOJIO’KEHUST aTOMHO -MOJIEKYSIPHOTO YUCHUS,
XuMH4ecKue MOHUMATh €ro 3HaYCHHE
peaxIuu.
28- | XuMu4eckue 4 Tpenunr YMeHue CoCTaBIsATh YPAaBHEHUS XUM. PEAKIIUH.
31 | ypaBHeHwHs.
Beimosnnenue
TPEHUPOBOYHBIX
YIPAKHEHHM 110
COCTaBIICHUIO
yYpaBHEHUN
XUMHYECKHUX
peakuuin
32- | Tyl XUMAYECKUX 4 YMeHue onpeAessaTh peareHThl U MPOTYKTHI
35 | peakmuit pEeaKIK; pacCcTaBIATh KO3PHUIIMECHTHI B
36 [TpakTrueckas 1 [IpakThdeckas | ypaBHEHMAX PEAKLMM Ha OCHOBE 3aKOHA
pabota Ne8»Turbt paborta COXpaHEHHUsI MacChl BEILIECTB
XUMHYECKHUX
peakuuii»

Pa3nen 5. OcnoBbl pacuerHoii xumuu(10 yacon)




37- | Moab — equnHUIA

38 | konmuecTBa
BelecTsa. MossipHas
Macca.

39- | Berumcienus mo

47 | XUMHYECKHUM
YPaBHEHUSIM.

Pemenue
3a1a4

YMeHue BIYUCIIATH: KOJIMYECTBO BELECTBA
WJIXA Maccy 110 KOJIMYECTBY BEILECTBA UIH
Macce peareHTOB WU MPOJYKTOB pEeaKIIUU

VYMeHue BEIUHCIATE MOJIIPHYIO MACCy I10
(bopMyne COCIMHEHUS, KOJIMYECCTBO BEIICCTBA,
00BeM HIIH MacCCy 110 KOJIMYCCTBY BCIICCTBA,




00BbEMy MJTH Macce peareHTOB MU MPOTYKTOB

peaxkuuu

43- | 3akoH ABorajapo. 2 YMeHue BBIUUCIATh: KOJTUYECTBO BEILIECTBA,

44 | MonspHbIiii 00beM 00BEM HITH MacCy IO KOJIMYECTBY BEIIIECTBA,
ra3os. 00BbEMY MJIM Macce peareHTOB U NPOJYKTOB
OTtHOCHUTEIBHAS peakuuy; (HaxoauTh 00BEM rasa 1o
IUIOTHOCTb T'a30B. U3BECTHOMY KOJIMYECTBY BeILlECTBA (1

MIPOU3BOJUTH OOPATHBIC BEIYHMCIICHHUS )

45- | Pewienue 2 Pewenne YMeHue: XxapakTepu3oBaTb XUMUUECKUE

46 | SKCTIIEPUMEHTAIBHBIX 3a1a4 CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
3az1a4 110 TeMe BELIECTB; OIPEAEIATh IPUHAIIIEKHOCTh
«IIpakTukym 1o BELIECTB K OIPENEICHHOMY KJlaccy
U3Yy4EHHIO CBOMCTB COEIMHEHUH COCTaBIATH (HOPMYJIbI
BEIIIECTB OCHOBHBIX HEOPraHMYECKUX COEAMHEHUH U3y4EeHHBIX
KJIaCCOB KJIaCCOB
HEOpraHMYeCKuX
COCIMHEHUH »

Pa3nen 6. OcHoBbI ds1eKTpoanTHYECKO Auccounanun(l1 yacon)

47 | IlpakTuueckast 1 IIpaxtnueckas | MccnenoBars 31€KTpOIPOBOJHOCTH BOJBI B
pabota Ne9 pabota 3aBUCUMOCTH OT crioco0a e€ OUYMCTKH
«OuncTKa BOJBI OT
pPacTBOPUMBIX
npuMecen»

48 | DOnekrponutnyeckas | 1 Buxkropuna 3HaTh ONpeaeaeHHUs MOHATHH «3JEKTPOIUT,
JUCCOLIMAIUS — «HEDJIEKTPOIIUTY, «AJIEKTPOJIUTUYECKAS
[JIaBHOE YCJIOBHE JUCCOLIMALIUS»

IIPOTEKAaHUs PeaKUil
B pacTBOpax.

49 | Dnekrponurnyeckas | 1 «Mo3zrosoit 3HATh ONpEAEIEHUS MIOHATUI «KUCIIOTa,
JUCCOLMALNS KUCIIOT HITYpM», «OCHOBAHHE», «COJIb)» C TOUKH 3PEHUS TEOPUU
, IIIeJIOUEN U COJIEH. O6cyxneHune AIEKTPOJIUTUYECKON AUCCOIMAlNH. Y METh

00BSACHATH OOIIHME CBOMCTBA KUCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HATMYMEM B HUX HOHOB
BOJIOPOJIa U THAPOKCHJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATH
YPaBHEHHUS 3JIEKTPOIUTHUECKOMN JUCCOLMALITT
KHCJIOT, OCHOBaHUH U COJIEH.

50 | IlpakTrueckast 1 [Ipaktnueckas | ITponsmrocTpupoBaTh SKCIEPUMEHTOM
pabota NelO pabora KJIAaCCU(UKALIMIO BEIIECTB HA 3JIEKTPOIUTHI U
«ONEKTPOIUTHYECKAS HERJICKTPOJIUTHI
JMCCOLIMALIUS

51 | IlpakTnueckas 1 3aKpenuTh NOHATHS «CUIIBHBIN» U «CIaObIi»
paboraNell AIIEKTPOJIUT.

«CunpHbIE ¥ cl1a0ble
AIIEKTPOIIUTHD)




52 | IlpakTnueckas HMeTs npeacrasiaeHue 0 posiv TeMIIepaTypsl B
paboTtaNel2» AEKTPOJIUTUYECKON TUCCOLUALINN
Bnusinue
TEMIIEpPATyphl Ha
JUCCOLIUALIUIO»
53 | [IpakTuueckas [Ipaktnueckas | MIMeTh npeacTaBieHUE O BIUSHUU
pabora Nel3 Pabota KOHIIEHTPAlLlUM pacTBOPA AJEKTPOJIUTA HA €TO




«Bnugaue

SJICKTPOJIUTHYCCKYIO JUCCOHUAIINTO

KOHIICHTPaLlUX
pacTBopa Ha
JUCCOLIUALIUIO
54- | Pewenue Pemenue YMeTh OCYIIECTBIATh XUMUYECKHE OIBITHI HA
57 | 3KCIIEpUMEHTAJIbHBIX 3a1a4 3HAHHE KaYECTBCHHBIX PEAKLUi; COCTABIATh
3a/1a4 110 TeMe IIOJIHBIE Y COKPAILIECHHBIE HOHHBIE YPABHEHUS
«QJIEKTPOJIUTHYECKAS HEOOpaTHUMBbIX PEAKLUN U Pa3bsICHATh UX
JUCCOLUALUSD) CYIIHOCTb. XapaKTEepPU30BaTh YCIOBUs TEYCHUS

peaKui, HIymuX 10 KOHIIA, B paCTBOPAX
AIIEKTPOJINTOB

Paznen 7. HpaKTHKyM M0 UBYIECHUIO CBOMCTB BellleCTB 0CHOBHBIX KJIACCOB HEOPraHnIE€CKUX

coenuHenuii(11 yaco)

58- | Okcunusr: Kpyraslit cton, | YMeHue Ha3bIBaTh COSAMHEHUS N3YYEHHBIX

59 | knaccudukanms, J/p. KJIaCCOB (OKCHIOB); ONIPEICIIATh
HOMEHKJIATYpa, MIPUHAIJICKHOCTH BEIIECTB K OMPECIICHHOMY
CBOMCTBA, KJIACCY COCTMHEHUM (OKCUIaM);

MOJy4YeHHE, XapaKTepu30BaTh XUMUICCKHE CBOHCTBA
MIPUMCHCHUE. OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX BEIICCTB
JlaGopaTopHBIi OIBIT (OKCHIIOB); COCTABIATH (DOPMYIIBI

Ne5. Habmonenue HEOPraHMYECKUX COSIMHEHUN N3YYEHHBIX
pacTBOPUMOCTHU KJIACCOB (OKCHUOB)

OKCHJIOB aJTIOMUHUS,

HATpUs, KaJIbIUsI U

MEJIH B BOJIC.

60 | l'mapokcumabl. Urpa YMeHue Ha3bIBaTh COSTMHCHUS N3YICHHBIX
OcHoBanus: KJIacCOB (OCHOBaHUM), ONPEENSTh
KIaccuQuKarus, MIPUHA/IJIEKHOCTD BEIIECTB K OMPEeIEHHOMY
HOMEHKJIATypa, KJIACCy COEAMHEHUI (OCHOBAHUSIM)
MOJTyYeHUeE.

61 | [IpakTudeckas [Tpaktiueckas | ChopmupoBath npeacTaBieHue o PH kak o
pabota Nel4 « paborta XapaKTEePUCTUKE Cpe
Onpenenenne PH
pacTBOPOB»

62 | [IpakTuueckas W3y4uTh CyIIHOCTh PEaKIIUU HEHTpaTn3auu
pabota Nel5
«Peaknus
HEUTpaIn3aluu
B3anmoneiictere
TUAPOKCUAA HATPHUSI C
COJISTHOU KHCIJIOTOM

63 | AmdoTtepHbie Kondepennus | YMeHue xapakTepu3oBaTh XUMUUECKHE
OKCHJIBI U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
TUAPOKCHUJIBIL. coenuHeHUH (aM(pOTEPHBIX HEOPraHUIECKUX

COCTMHEHUIN)




64 | Kucnotsl. Cocras. KomnektuBHast | YMeHue Ha3bIBaTh COEAMHEHUS U3YUEHHBIX
Knaccugukarus. urpa KJIACCOB (KHCJIOT); ONPEAEIATh
Howmenknarypa. MPUHAIICKHOCTD BEIIECTB K ONPEACICHHOMY
[Toyyenue KuCoT. KJIACCY CO€IMHEHUM (KUCIIOT); YMEHHE

COCTaBJIATH (DOPMYITBI HEOPTAHUUIECKUX
COEJIMHEHUH N3Y4YEHHBIX KJIACCOB
65 | Xumnueckue KonnexTuBHasg | YMeHuUe cOCTaBIATh YPABHEHUS XUMHUECKUX




CBOMCTBA KHCJIOT
JlaGopaTopHbIi OIBIT
Nob6.
BzaumoneiictBue
METaJuIoB (MarHus,
LIMHKA, XKeje3a,
MEJI1) C pacCTBOPaMH
KHCJIOT

Hrpa

peaxkiui, XapakKTepU3yOLUINX XUMHUUECKHUE
CBOMCTBA KUCJIOT; YMEHUE PACIIO3HABATh
OIBITHBIM ITyTEM PAcTBOPBI KUCIIOT U LIeI0ue

66 | Comm. Bukropuna YMeHue cocTaBIsATh (OPMYITbI
Knaccugukarus. HEOPTraHMYECKUX COCTMHEHUHN N3YYEeHHBIX
Howmenkunarypa. KJIacCOB (CcoJieii); yMEHUE Ha3bIBaTh
CriocoObI moTydeHust COEJIMHEHUS U3yYEHHBIX KJIaccoB (coeil);
cojei OIpeNeNATh IPUHAIEKHOCTD BEILIECTB K

OIpeJIeIEHHOMY KJIacCy COeIMHeHUH (coJiei);
YMEHHUE COCTaBIISATh (POPMYIIbI
HEOPraHMYeCKUX COCTUHEHUIN

67 | CoiicTBa coseit BuxTtopuna YMeHue xapakrepu3oBaTh CBOWCTBA
M3YYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB
(coneit); yMEHHE COCTaBIISITH YPABHEHHS
XUMUYECKHUX PEAKIINH, XapaKTEPU3YIOIINX
XMMHUUYECKHE CBOMCTBA COJNEN

68 [1UroroBoe 3aHsTHE [TonBeneHue UToros
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