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PABOYAS ITPOI'PAMMA BHeypOYHOH AeSITeIbHOCTH MO0 XUMHUM IS 8-9 KJI1accoB ¢ HCMOJIb30BAHHEM
oOopynoBanus neHTpa «Touka pocray

B oOyuenun xumum OONBIIOE 3HAYCHHE HMEET OJKCHEPUMEHT. AHAIM3UPYS pPe3yJabTaThl
MPOBEIEHHBIX OIBITOB, y4aluecs YOEXKIAlTCs B TOM, YTO T€ WM HHBIE TEOPETHUECKUE
MPEJICTABJICHUS] COOTBETCTBYIOT WJIM TMPOTHUBOPEYAT PEANTbHOCTH. TOJBKO OCYIIECTBISS
XUMHUYECKUH SKCIIEPUMEHT MOXKHO IPOBEPUTH JOCTOBEPHOCTHh IPOTHO30B, CAENAHHBIX Ha
OCHOBaHUU TeopHH. B mpoiecce sKcrepuMeHTaIbHOM paboOThl ydaliuecss MpUOOpPETaroT OIBIT
MO3HAHUSI PEATHHOCTH, SIBISIFOIIMICS BAXKHBIM STanoM (OpMHUpPOBAHUS y HUX YOCKICHHIA,
KOTOpbIE, B CBOIO 0YEPE/lb, COCTABIISIIOT OCHOBY HAYYHOT'O MUPOBO33PEHUSI.

Buenpenne oOopynoBanusi mudpoBoit nmaboparopun meHTtpa «Todka pocTa» IMO3BOIHT
KaueCTBEHHO M3MEHUTH MPOIECC 00ydeHUs] XUMUU. KOM4eCTBEeHHBIE SKCIIEPUMEHTHI TTO3BOJISAT
MOJIy4aTh JOCTOBEPHYIO MH(POPMAIMIO O MPOTEKaHWU TEX WJIM MHBIX XUMUYECKUX MPOIleccax, O
cBoiicTBax BemiecTB. Ha ocHOBE MOIy4eHHBIX 3KCIEPUMEHTANbHBIX JAHHBIX 00y4aeMble CMOT'YT
CaMOCTOSITENILHO JIelaTh BBIBOJABI, 0000INAaTh pPe3ynbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO Oy/IeT CIOCOOCTBOBATH MOBBILICHUIO MOTUBALIUK O0YUEHUS IIKOJIbHUKOB.

i u3ydeHus mpenMera «XUMUs» Ha 3Tale OCHOBHOTO OOIIEro oOpa3oBaHHsI OTBOIUTCS 68
YacoB:
8-9 kimacc —68 4Jacos;

Jannasi oOpa3oBarenbHas IporpamMma OOECIEYMBAECT YCBOCHHUE YYAIIMMHCS Ba)KHEHIIMX
XUMHUYECKUX 3aKOHOB, TEOPHM M TOHATHH; (OpMUPYET NPEACTaBICHHE O pPOJIH XUMUU B
OKpY’KaloIllleM MHUpPE U >KU3HH ueroBeka. [Ipu 3TOM OCHOBHOE BHUMaHHE YAENSETCS CYIIHOCTU
XUMHUYECKUX PEAKIIUNA U METO/IaM UX OCYIIECTBIICHUS.

OaHMM M3 OCHOBHBIX MPUHIIUIIOB MOCTPOEHUS MPOrPaMMBbI SBISETCS MPUHILUI JTOCTYIHOCTH.
DKCrepUMEHTANIbHBIE JTaHHbIC, TOJYyYEHHBIC YYalIMMHCS IPH BBITOJIHEHUU KOJINYECTBEHHBIX
OTIBITOB, TIO3BOJISIOT YYAIIUMCSI CAMOCTOSITENILHO JIeNaTh BBIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Toaxo/p1, 3a7105KEHHBIE B COJIEPKAHUE TTPOTPaMMBI Kypca, CO3/1al0T HEOOXOAUMbIE YCIOBUS IS
CHUCTEMHOTO YCBOCHHMS YYAIIUMHCS OCHOB HayKW, Il OOeCnedYeHuss pa3BUBAIOIIETO |
BOCITUTHIBAIONIETO BO3JEHCTBHSI OOY4YEHHS Ha JUYHOCTH ywamierocs. dopmupyemble 3HAHHS
JIOJDKHBI CTaTh OCHOBOW CHUCTEMBI YOEXKICHUHN MIKOJIBHUKA, IEHTPAIBHBIM SIPOM €r0 HAyYHOTO
MHUPOBO33PEHUS.

Ha 6a3e nentpa «Touka pocta» obecriednBaeTcsl peanusalius 00pa3oBaTeIbHBIX MPOTPaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOI HANpaBICHHOCTEH,



pa3paboTaHHBIX B COOTBETCTBHM C TPEOOBAHMAMHU 3aKOHOAATENbCTBA B chepe 00Opa3oBaHUS U C

yuéToM pekomeHanuii denepanbHOro onepaTopa yueOHOro mpeamera «XuMus».
OO6pa3oBarenbHasi MporpaMma Mo3BOJIIET HHTETPHUPOBATh PEANTU3YEMbIE TTOAXO0/IbI, CTPYKTYPY

U CoJep)KaHWe NMpHU OpraHu3anuu oOydeHHs XUMHUHM B 8—9 Kiaccax, BBICTPOGHHOM Ha 0ase

T000T0 U3 IOCTYITHBIX Y4eOHO-METOANYECKUX KoMIuieKkcoB (YMK).

Hcnonws3zoBanne obGopynoBanus «Touka poctay mnpu peanuszanuu nanHod OIl mosBossier

CO3/1aTh YCIIOBUSI:

- AJIA paClIMpCHUA COACPKaHN A IIKOJIbHOI'0O XUMHUYCCKOI'O 06pa3013aHI/151;

—  JUIs TIOBBIIICHHUS ITO3HABATEIHHONM AaKTHMBHOCTH OOYYarOIIUXCS B €CTECTBCHHOHAYYHOM
o0Jacty;

— 78 pa3BUTHUA JIMYHOCTU peOEHKa B IMpolecce OO0y4YeHHs XUMHH, €ro CIOCOOHOCTEH,
(GOpMUPOBAHHUS U YIOBIETBOPEHHSI COITUAIBHO 3HAYUMBIX [ | HHTEPECOB M MOTPEeOHOCTEHH;

- JIIsL paGOTBI C OI[apéHHBIMI/I IOKOJIbBHUKaMH, OpraHu3aliuyi HUX PpasBUTUA B PaA3JTIAYHBIX
o0mnacTsx 00pa3oBaTeIbHOM, TBOPUECKOM AESITEIbHOCTH. [
Iean u 3apaun
1. Peanusaums OCHOBHBIX 00I1€00Pa30BATENBHBIX MPOTPAMM IO yYEOHBIM IIPEIMETAM
€CTeCTBCHHOHAYYHOM HAlpaBJIEHHOCTH, B TOM 4YHCI€ B paMKaX BHEYPOUHOM
NesITeIbHOCTH 00yUaroIIuXcs;

2. BBeJICHME COBPEMEHHBIX CPEICTB OOYYEHHs M BOCHMTAHHS I U3ydeHHs (B TOM YMCIIE
HKCHEPUMEHTAIBHOI0) AMCLUUIUIMH (MOJyJei) ecTeCTBEHHOHAY4YHOM HaIpaBIeHHOCTU
[IPU pean3alui OCHOBHBIX 00111e00pa30BaTeIbHbBIX IIporpamMm u

JIOTIOJIHUTEIIbHBIX 00111€00pa30BaTENbHBIX
porpaMM, B TOM YHUCIIE JIJISl pACIIUPEHUS COICPIKAaHU YIeOHOTO peMeTa « XUMUS».

3. BOBIICYEHME YHAIIUXCS B IIPOEKTHYIO IEATENHHOCTD.

[IpoduneHeiii  koMmmaekT oOopynoBaHusi I1eHTpa «Touka pocrta»  obOecriednBaeT
3 deKTUBHOE TOCTHKEHHE 00pa30BaTEIbHBIX PE3Y/IbTaTOB OOYUYAIOMIMMHUCS MO MpOrpamMMaM
€CTeCTBEHHOHAYYHOH HampaBI€HHOCTH, BO3MOXHOCTb YINIYOJIEHHOTO H3y4eHHsI OTAEIbHBIX
IIPEIMETOB, B TOM 4ucIe 11 (GopMUpOBaHUS N300pETaTENbCKOT0, KPEaTUBHOTO, KPUTHIECKOTO
MBILUIEHUS, Pa3BUTUS (YHKIMOHAJIBHOM TIPaMOTHOCTH Yy OOy4aromMxcsi, B TOM 4YHCIE
€CTECTBEHHOHAYYHOM U MaTEeMaTUYECKO.

DKCIEpUMEHT SIBJISETCS HCTOYHUKOM 3HAaHMM W KPUTEPHUEM HX HMCTUHHOCTH B HaykKe.
Konuenmus coBpeMeHHOro oOpa3oBaHHUsl MOJpa3yMeBaeT, 4YTO B Yy4e€OHOM 3SKCIEpPUMEHTE
BEIYIIYI0 pOJb JIOJDKEH 3aHATh CaMOCTOSITENBbHBIA MCCIENOBAaTEIbCKUN  YUEHUYECKUI
9KCIIEPUMEHT.



CoBpeMeHHbIE SKCIIEPUMEHTABHBIEC UCCIIEIOBAHUSA 110 XUMHH YK€ TPYAHO MPEICTaBUTh 0e3
UCTIOJB30BAHUSI HE TOJIBKO AHAJIOTOBBIX, HO M HHM(POBBIX H3MEPUTENbHBIX NHpuOOpoB. B
®enepansaom ['ocymapctBennom O6pazoBarensHoM Crangapre (PI'OC) mpomucaHo, 4TO
OJIHUM W3 YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI, MPHUOOPETAEMBIX YUYAIIUMHUCS, JIOJDKHO CTaTh
YMEHUE «IPOBEJCHUS ONBITOB, IPOCTBIX SKCIEPUMEHTAIBHBIX HCCIECI0BAHUN, MPSAMBIX H
KOCBEHHBIX HM3MEPEHHUI C HCIOJBb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX HU3MEPUTEIBHBIX
pubOpPOBY.

VY4eOHbII SKCIIEPUMEHT N0 XUMHUH, IPOBOJUMBIN Ha TPaJUIIMOHHOM O00OpPYIOBaHHH,
6e3 npuMeHeHus HU(GPOBBIX J1A0OPATOPHil, HE MOXKET MO3BOJIUTH B MOJIHOM MEpE PEIIUTh BCE
3a/1a4d B COBPEMEHHOM 1IKOJIE. DTO CBA3AHO C PSAJIOM IPUUNH:

TPAAUIIMOHHOC IKOJBHOC 060py,I[OBaHI/IC H3-3a OI'paHUYCHUA TEXHUYCCKUX BO3MOJKHOCTEH HE
IIO3BOJIACT IPOBOAUTHE MHOTHE KOJIMYECTBCHHBIC UCCIICIOBAHMS,

JJIUTCIIBHOCTh IPOBEACHHUA XHMUUYCCKHX I/ICCJ'ICI[OBaHI/II‘/'I HC BCCraa cCoOrjiaacyercsa ¢
JINTCIIbHOCTBIO y‘Ie6HHX SaHHTHﬁ;

BO3MOYKHOCTb MIPOBEICHHSI MHOTHX HCCIICIOBAHHMI OrPaHUYUBACTCS TPEOOBAHUSIMU TEXHHUKU
0€30IMacHOCTH U JIP.

Ludpoass  maboparopuss  TMOJHOCTBIO  MEHSET  METOAWKY U COJIEp)KaHHE
9KCIIEPUMEHTAJILHON JIEATENbHOCTU W pelIaeT BblllenepeunciacHHble npodiemsl. [upoxuit
CIICKTP MAaTYUMKOB IIO3BOJIACT YYallUMCA 3HAKOMHUTBLBCA C MapaMeTpaMnu XHUMHYCCKOI'O
IKCIIEPUMEHTA HE TOJIbKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. L{udposas
7a0opaTopysi  TO3BOJSIET BECTH  UTMTENBHBIA  OKCIICPUMEHT JaXe B  OTCYTCTBHE
IKCIIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHHI HEIO/IBIACTHA YEII0BEYECKOMY BOCIIPHSTHIO.

B mpouecce ¢dopmupoBaHuMs 3KCHEPHMEHTAIbHBIX YMEHUH y4eHHK o0O0ydaercs
HPENICTaBIATh HHOOPMALIHIO 00 UCCIICIOBAHUN B YETHIPEX BHUIAX:

B Bep6aJ'ILHOMI OIMUCBIBATH 3KCICPUMCHT, CO3daBaThb CJIOBCCHYKO MOJCJIb SKCIICPUMCHTA,
(I)I/IKCI/IpOBaTB BHUMAaHHC Ha U3MCPACMBIX BCINMYHNHAX, TCPMUHOJIOTUH,

B TaOJMYHOM: 3aIIOJIHATH Ta6J'II/II_II>I JaHHBIX, JIC)KAIIUX B OCHOBC ITOCTPOCHUMA Fpa(l)I/IKOB (HpI/I
OTOM Yy ydallluXCs BOBHUKACT nepBHqueD IpeacTaBJICHUC O Maciradax BeJII/IqI/IH);

B rpapuueckoM: CTpOUTh IpaduKH MO TaOJIUYHBIM JaHHBIM, YTO JAET BO3MOXKHOCTbH Iepexoa
K BBIJBMKEHMIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEX]y BEMYMHAMM (IIPU 3TOM YUHUTENb
IIOKA3bIBACT MPEUMYLIECTBO B BU3YAIM3allMM 3aBUCUMOCTEH MEXAYy BEIMYMHAMU,
HarJsiTHOCTh U MHOTOMEPHOCTH);



B BHJEC MaTEMaTUYECKUX YpAaBHEHUU: [aBaThb MaTEMaTUYECKOE OIMCAaHWE B3aWMOCBS3U
BEJIMYKMH, MAaTEMaTHYECKOE 0000IIECHHE.

[Tepexom OT KaXIOTO 3Tara mpeacTaBiIeHUs HHOOPMAIIUK 3aHUMAET JOBOJBHO OOJIBIION
IIPOMEXYTOK BpeMeHH. B 7—=8 kiaccax 3TOT mporiecc HEOOXOIUM, HO B CTapIIMX KIJIACCAaX
MOKHO ObUIO OBI 3TO BpeMs IMOTPAaTUTh Ha pelleHue Oosee BaXKHBIX 3ajad. B »ToM 1uiaHe
uudpoBble J1AOOPATOPUM CYILIECTBEHHO SKOHOMST BpeMs. OJTO BpeMsi MOXHO MOTPaTUTh
cormacio ®I'OC Ha QopMHUpOBaHHE HCCIEAOBATEILCKUX YMEHUN YYaIIUXCs, KOTOPBIC
BBIPAXKAIOTCS B CJICIYIOIINX ACHCTBUSX:

- OTIpe/IETIEHUE ITPOOIIEMBL;

— II0CTaHOBKA MCCIIEN0BATEIbCKON 3a/1a4H;

— IIAHUPOBAHUEC PCIICHUS 3a/1a4U,

— TIOCTPOEHUE MOJCIIEH;

— BBIJBMXXCHUC I'MIIOTC3, 0 SKCIICPUMCHTAJIbHAs ITPOBEPKA 'MII0TE3,
— aHaNM3 JaHHBIX SKCTIEPUMEHTOB WU HAOIIOICHU;

— (dopMyIupOBaHUE BBHIBOIOB.



1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBbI

BHeypouHoii aesitesibHOCTH «XUMUSA» pas 8-9 kiaccoB ¢ HCMOJIb30BaHHEM
odopynoBanus ueHtpa «Touka pocTa» ¢ onucaHneM YHHBePCAJIbHbBIX
yueOHBIX  JelCTBMi, [JOCTHraeMbIX O00YYAKIIUMHCS

JIN4HOCTHBIE pe3yJbTaThbl

OOyuaronuiicss HOTYIUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX JIMYHOCTHBIX Y'Y /1
— oIpeeeHne MOTUBAIMY U3Y4EHUs yueOHOro MaTepuaia;

— OLICHHMBAHHUE YCBAaWBAEMOro y4eOHOro MaTepHuayia, UCXOJ U3 COIHAIbHBIX U JUYHOCTHBIX
IIEHHOCTEH;

— IIOBBIIICHUEC CBOCTO 06pa3OBaTean0r0 YPOBHA U YPOBHA TI'OTOBHOCTH K H3YUCHUIO
OCHOBHBIX UCTOPHUYCCKUX COGBITHﬁ, CBA3aHHBIX C Pa3BUTUCM XUMHHU U 06mecma;

— 3HAHHUC IIPpaBUJ IIOBCIACHHUA B ‘Ipe3BLI‘lafIHBIX CUTYyallUAX;
— OICHHBAHUC COHH&J’ILHOﬁ 3HAaYUMOCTHU HpO(I)CCCPIfI, CBA3aHHBIX C XHMHeﬁ;

— BJIAJICHUC IIpaBUJIaMHU 0e30macHoro O6paH_IeHI/I$I C XHMHYCCKMMH BCIICCTBAMHU H
O60py,[[OBaHI/ICM, IIPOABJIICHUC 9KOJIOTHYECKON KYJIbTYPBHI.

MeranpeamMeTHbie pe3yJabTaThl

Pecyiamusnvie

OOyuaronuiicst HOTYIUT BO3MOXKHOCTD I (POPMHUPOBAHUS CICAYIOMINX PEryIsaTUBHBIX Y'Y 1:

— IeNenojiaraHve, BKJIIOYAas MOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHHE INPAKTHUECKOU
3aJauu B MO3HABATEIbHYIO, CAMOCTOSTEIbHBIN aHAIM3 YCIOBUH TOCTHM)KEHHUS IEJTM HA OCHOBE
yu€Ta BBIIENEHHBIX YYHMTEJIEM OpPHUEHTHPOB JEHCTBUS B HOBOM Y4eOHOM Marepualie;
IUTAHUPOBAHHE MYTH TOCTHKEHUS 1Ielel;

— YCTaHOBJICHHE IIEJIEBBIX TPUOPUTETOB, BHIIEIICHNE allbTEPHATHBHBIX CIIOCOOOB JOCTHKEHUS
1esn ¥ BbIOOp Hanbosee 3¢ (heKTUBHOrO crnocoba;

— YMEHHE CaMOCTOSITeIbHO KOHTPOJIMPOBATh CBOE BpEMsI M YIIPABIISATH UM;

— YMeHHe NIPUHUMATh PeleHNs B IPOOJIeMHOM CUTYyaIH;

— TIIOCTaHOBKa  y4eOHBIX 3ajad, COCTaBJ€HHWE  IUIaHA M IOCJeI0BAaTENbHOCTH
JICVICTBUI;

— opraHu3as pabovero MecTa IpH BHITIOTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

— TPOTHO3MPOBAHUE PE3yJILTATOB OOYYEHHs, OLEHMBAHHWE YCBOGHHOTO MaTepHala, OIEHKa

KayecTBa M YPOBHS TMOJYYCHHBIX 3HAHWM, KOPPEKIUs IUIaHA W Crocoba JeHCTBUS TpU
HEeOOXOIUMOCTH.



IloznasamenvHble

OOyyaromuiics MOIYYUT BO3MOXKHOCTH i (OPMUPOBAHUS CIEAYIOUIMX TMO3HABATEIbHBIX
YV I:

— IIOHCK H BBIJACICHUC I/IH(bOpMaHI/II/I;

— aHaJIiu3 YCJIOBI/Iﬁ n Tpe6OBaHHI>'I 3aJa4u, BBI60p, COIIOCTaBJIEHME W OOOCHOBAHHE CIOCO0a
PELICHUS 3aJa4H;

— BBIOOp Hambosee 3((HEeKTUBHBIX CIOCOOOB PEIICHHS 33a4l B 3aBUCIMOCTH OT KOHKPETHBIX
YCJIOBHUI;

— BBIIBW)KEHHE U 000CHOBaHME TUTIOTE3BI, BHIOOP CIIOCO0a €€ MPOBEPKH;

— CaMOCTOATCIBHOC CO3JaHUC AJITOpHUTMA ACATCIIBHOCTU MIPU PCIICHUN HpO6JICM TBOPYCCKOT'O
" IIOMCKOBOT'O XapaKTeEpa,

— YMCHHI XapaKTCPHU30BaATh BCUICCTBA I10 COCTaBy, CTPOCHUTIO U CBOfICTBaM;

— OIIMCBIBAHHE CBOMCTB: TBép,Z[BIX, KHUIKHUX, F83006pa3HBIX BCIICCTB, BBIACIICHUC HX
CYIICCTBCHHBIX ITPU3HAKOB,

— M300pakeHHe CoCTaBa MPOCTEHIINX BEIIECTB C IIOMOIIBI0 XUMUYECKUX (OPMYII U CYIIHOCTH
XUMHUYECKHX PEaKLUil ¢ TOMOIIBI0 XUMUYECKUX YPAaBHEHHIA;

— IIPOBCACHUC Ha6J'IIO,Z[eHI/II71, OIMHUCAHUC IIPHU3HAKOB H YCJ'IOBI/Iﬁ TCUCHHUA XHUMHUYCCKHUX
peaKHI/Iﬁ, BBIITIOJIHCHUC XHUMHUYCCKOI'0 SKCIICPUMCHTA, BBIBOAbI HAa OCHOBC aHAJIM3a Ha6J'IIOI[eHI/II71
34 OKCIICPUMCHTOM, PCHICHUC 3ada4d, IIOJIYUCHUC XUMHYECKOM I/IH(I)OpMaI_II/II/I N3 Pa3/IMYHbIX
HCTOYHHKOB,

— YMCHHC OpPTaHHU30BbIBATH UCCIICAOBAHNEC C LCJIBIO IIPOBCPKHU I'MITIOTE3;
— YMCHHC ACJIaTh YMO3AKIOUYCHUA (I/IHI[yKTI/IBHOC 1o aHaJ'IOFI/II/I) " BBIBOJbI,

— YMCHHUC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaIII/IIO 0 BCIICCTBAX W XHUMHYCCKUX IIpOoLECCax,
KPUTHYCCKU OTHOCUTHCA K HCGBI[OHayIIHOI\/'I I/IH(l)OpMaIH/II/I.

Kommynuxamuenvie

OOyJaromuiicss TOTYYUT BO3MOXKHOCTH IS (DOPMHPOBAHUS CICAYIONIMX KOMMYHHUKATHBHBIX
YV /:
— TIOJIHOE M TOYHOE BBIPAKCHHE CBOWUX MBICICH B COOTBETCTBHUU C 3aJa4aMH U YCIOBUSMHU

KOMMYHHKAIIUU;

—  aJIeKBaTHOE HCIIOJIb30BAHHME PEUEBBIX CPEACTB JJISl y4acTHs B JUCKYCCUU U apTyMEHTAllUU
CBOCH TIO3WIIMW, YMEHHE IPEJCTABISATh KOHKPETHOE COAEpP)KaHHE C COOOIIEHHEM €ro B
MUCHbMEHHOU U YCTHOU popme,

— OIpeereHHne ClIocO00B B3aUMOICHCTBUS, COTPYAHUUECTBO B MMOUCKE U cOope nHpOpMaIUK;



— oIpeJesieHue Croco00B B3aUMOJICHCTBUS, COTPYAHUYECTBO B MOKMCKe U cOope nHpopManuy,
yJacThe B JAMAJOre, IUIAHUPOBAaHHE OOIIMX CIOCOO0O0B palOThI, MPOSBICHUE YBAXHUTEIHHOIO
OTHOIICHUS K JPYTUM YYaIIUMCS; ONHMCAHHE COJCP)KAHHS BBIMOJIHACMBIX JCHCTBUI C LENBIO
OPHEHTHPOBKHU B IIPEIMETHO- IPAKTUUECKOM JEATEIBHOCTH; YMEHUS YUUTHIBATh pa3HbIe MHEHHS
U CTPEMHTHCS K KOOPIMHAIINH PA3IMYHBIX TIO3UIHUH B COTPYIHUYECTBE;

—  ¢opmynaHpoBaTh COOCTBEHHOE MHEHHUE U MO3MIIMIO, APTYMEHTHPOBATh M KOOPJIHMHHUPOBATH
e€ ¢ Mo3UIUsAMHU MapTHEPOB B COTPYAHUUYECTBE MPHU BHIPAOOTKE OOIIETO pelieHus] B COBMECTHOU
NESITENIbHOCTH;

—  OCYILIECTBIISITh B3aWMHBIA KOHTPOJIb M OKa3blBaTb B COTPYAHHYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

— IUJTAaHUPOBATh OOIIME CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIHIO, OIEHKY
JeHCTBUI MapTHEPA, YMETh YOKIaTh;

—  UCIOJB30BaTh aJIEKBATHBIEC S3BIKOBHIE CPEICTBA AJII OTOOpPAKEHHsI CBOMX UYBCTB, MBICIICH,
MOTHBOB M TIOTpeOHOCTEH; oOToOpakaTh B peud (omwcaHue, OOBICHCHHE) COJepKaHUE
COBEpIIaeMbIX JCUCTBUN, KaKk B (opMe T'POMKOHN COLMAIM3UPOBAHHON pedH, Tak U B (opme
BHYTPEHHEH peuu;

— pa3BHBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIHIO, UCTIOIB3Ysl CPEACTBA YCTHONH M MUCHbMEHHOU
KOMMYHMKAIMM Ipu paboTe ¢ TEKCTaMH Yy4YyeOHMKAa U JOINOJHUTEIBHON JUTEpaTypou,
CIPAaBOYHBIMU TAOJIUIAMH, TPOSBISATH TOTOBHOCTh K YBKCHUIO HHOH TOYKH 3PEHUS TIPH
00CYXJIEHUH Pe3yIbTATOB BBHITIOTHEHHOW PaOOTHI.

HpeaMel’l’ZHble pe3yibimdanibl

O0y4arommiicss HAyYUTCH:

[IIpUMEHSTh OCHOBHBIE METOBI MO3HAHHUSA: HaOmoIeHue, U3MEpPEHHUE,
SKCIIEPUMEHT;
— ONUCHIBAaTh CBOMCTBA TBEPIBIX, KUIKUX, ra3000pa3HbIX BELIECTB, BBIACHAS UX
CYLIECTBEHHBIE IIPU3HAKY;
— pacKpbIBaTh CMBICI 3aKOHA COXPAHEHMsI MAacCChl BEIIECTB, aTOMHO-MOJIEKYJISIPHON TEOPUU;
[lpa3nuyaTh XUMUYECKHE U (PU3NUECKUE SBICHUS,
— Ha3bIBaTh IPU3HAKH U YCIIOBUS MPOTEKAHUSI XMMUYECKUX PEaKIIUH;
[lcoOronate npaBuiia 6e30macHoN paboThI IPU MPOBEIEHUH OIIBITOB;
[ImoJib30BaThCs 1TAOOPAaTOPHBIM 000PYJOBAHUEM U TIOCYAOH;



[roiryyaTs, cobuparb ra3zoo0pa3Hble BEIIIECTBA U pPacno3HaBaTh uX;
[IxapakTepu3oBaTh (PU3NYECKHE M XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX
COCIUHCHUMH,
(JOpoBOAMTH  OMOBITBI,  MOJTBEPKAAIOIINE XMUMHUYECKHE CBOIMCTBA  HM3Y4YEHHBIX
KJIaCCOB HEOPraHUYECKHUX BEILECTB;

[IpackpbIBaTh CMBICI  IOHATHS «pacTBOpP», BBIYMCIITh MacCOBYIO JI0JTIO
pPacTBOPEHHOIO BEILIECTBA B PaCTBOPE,
[IrOTOBUTH PacTBOPHI C ONPeIeIEHHON MacCOBOM J]0J1€H paCTBOPEHHOIO BEILIECTBA;
[IxapakTepu3oBaTh 3aBUCHMOCTh bu3UecKux CBOMCTB  BeUIECTB  OT THIA
KPUCTAIUIMYECKOM PEIIETKH,

[lompeaensiTh B XMMUYECKOM CBA3H B HEOPraHMYECKHX COCTUHEHUAX;

[lpacKpbIBaTh OCHOBHBIE IOJIOXEHHS TEOPUHU SJIEKTPOJHUTHUYECCKON TUCCOIHAIMU, COCTABJISTH
YpaBHEHHS 3JICKTPOJUTHUCCKOW TUCCOIHALIMN KHUCIIOT, IIEIOYei, COleld W peaKiHii HOHHOTO
oOMeHa;

[lpacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-BOCCTAHOBHTEIBHBIX  PEaKIUi,  ONpEAeisTh
OKHUCJIHUTECIIb U BOCCTAaHOBUTCIIb,

[lcocTaBIsITh YpaBHCHUA OKUCIUTECIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/If/'I;

[lHa3bIBaTh q)aKTOpBI, BJIMAOIOHUEC HA CKOPOCTDb XUMHUYECKOU PCaKInu;

DXapaKTepI/I3OBaTL B3aUMOCBA3b MECXKAY COCTaBOM, CTPOCHUCM H CBOMCTBAMHM HEMETAJIIOB H
MCTAJJIOB,

DHpOBOI[I/ITB OIIBITHI 11O IMOJTYYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOMCTB Ppa3JINUHbIX BCIICCTB,

— TPaMOTHO 0OpaIaThCs C BEIECTBAMU B IOBCETHEBHON KU3HH.

OO0y4arommics MOJTY4YUT BO3MOKHOCTD HAYYHTHCH:

[JBBIIBUTATh U MPOBEPSTH IKCIIEPUMEHTAILHO TMIIOTE3bI 0 XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe
Y MIPOJIYKTaxX PA3IMYHbIX XUMUUYECKUX PEaKInid;

[JXapakTepu30BaTh BELIECTBA I10 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATh NPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY AAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

[JCOCTaBIATh MOJIEKYJISIPHBIE M TIOJHBIC HOHHBIE YpPaBHEHHUS 110 COKpAIEHHBIM HOHHBIM
YpaBHEHUSIM;

[JIpOrHO3UpOBaTh CIOCOOHOCTH BEIECTBA MPOSIBIISATH OKHCIUTENIbHBIE UM BOCCTAHOBUTEIHHBIC
CBOICTBA C YUETOM CTENEHEW OKUCIIEHHS 3JIEMEHTOB, BXOSIIKX B €r0 COCTaB;



[JBBIIBUTATh W MPOBEPATH HKCIEPUMEHTAIBHO THIOTE3bl O pe3ysbTaTaX BO3JECHCTBUS
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XHMHUUYECKOHN peakiuy;

(Jucronb30BaTh MPHOOPETEHHBIE 3HAHUS JJI DKOJOTUYECKH TPAMOTHOTO TIIOBEJCHHS B
OKpY>Kalollel cpele;

[Jucronb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIETEHIIMM MPHU BHIIOJHEHUH IPOEKTOB U
pelleHnr y4eOHO-HUCCIeI0OBAaTEIbCKUX 33/1ad MO0 M3YYEHHUIO CBOWCTB, CIIOCOOOB MOJy4YEHUS U
pacrno3HaBaHMsI BEIIECTB;

— 00BEKTUBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XMMHUECKUX IIpoIleccax;

[Joco3HaBaTh 3HAYEHHE TEOPETUUECKHX 3HAHUM MO XUMHH JUIsI MPAKTUYECKON NEATETbHOCTH
YeloBeKa;

— CO3aaBaTb MOJCIIM U CXCEMBI JIA PCIICHUA y‘-Ie6HBIX W IIO3HAaBaTCJIbHBIX 3a4a4,

[JmoHUMaTh HEOOXOJAMMOCThH COOJIO/ICHUS MpeANucaHuil, MpesiaraéMblX B MHCTPYKIMSIX IO
WCIIOJIb30BAHUIO JIEKAPCTB, CPEIICTB OBITOBOW XHUMHUH H JP.



2. COIEP)KAHUE ITPOT'PAMMBbI
BHeypOuHOH aesiteqbHOCTH «XUMMUSA» nus 8-9 kiaccos (68 4acoB) ¢ ucnojib30BaHueM
o0opynoBanusi ungposoii jadoparopun «Touka pocTay

Pa3nen 1 Xumuueckas jsadoparopusi(4 yaca)

IIpaBuna TeXHMKHM O€30IIACHOCTH IPH IPOBEIACHUU HCCIEIOBAaHUN, MEIULMHCKHUE alTedKu
NepBOil MOMOIIM B KaOMHETe XUMHU. MIHCTpYKTaxK 10 TeXHUKE OE30MacHOCTH.

3HAKOMCTBO € JIa0OPATOPHBIM 000PYIOBaHUEM

XpaHeHue MaTepHajIoB U PEaKTUBOB B XMMUYECKOH J1abopaTopun

Paznen 2. BemectBa, KoTopble Hac okpy:xaioT 24 yaca(9 Yacos)

[IpocTsie U ClIOKHBIE BEIIECTBA. XUMHUYECKHE DIIEMEHTHI.

JlabopaTopublii onbITNel. O3HaKOMIIEHHE € 00pa3llaMH MPOCTHIX M CIOMHBIX BEILIECTB.

CocraB atmocdepsl. Kuciopon kak BaxxHEHIHNA KOMIIOHEHT atMocdepsl. JIabopaTopHbIii
onbITNe2 «[lonyuenue KHUCIJIOpOJa U3 IEPEeKUCH  BOAOPOJIA,

JI0Ka3aTeNIbCTBO €r0 HATTUUUS.

Boga B macmtabe rianetsl. @uznyeckue CBOMCTBA, TApaJOKChl BOJIBI, CTPOCHUE BOJBI.

[Tokazarenu kadecTBa Bojbl. MccienoBanue BoJIbl U3 pa3HbIX HCTOYHUKOB JlaGopaTopHbIii

onbITNe3«OrnpeiesieHre BOJONPOBOIHON U AUCTUIUIUPOBAHHON BOJIBD)

JladopaTopHblii onbITNe4«OKpacka HHANKATOPOB B HEUTPAILHOU Cpeie»

Paznen 3. SIBJieHusi, npoucxoasiue ¢ Bemecrsamu ( 4 yaca)

Uwucteie BemecTBa U cMecH. Kiaccudukanus cmeceii. CriocoObl pa3/ielicHusl cMeceid: JIeicTBre
MarHuTOM, OTCTauBaHue, (PUIBTPOBAHUE, BBIMAPUBAHUE, KPUCTATUIN3ALUS, TUCTUIIIALUS
IIpakTnyeckas padora Nel «Hucrele BeniecTBa U CMECH

IIpakTnueckas padora Ne2 « ounucTKa BOJIbI U BO3/1yXa OT TBEp/bIX yacTuil» Pazned 4.
OcHoBbl 3kcniepuMenTanbHON xXuMuu(19 yacos) IlpakTnyeckas padora Ne3

N3yueHne cBOMCTB BEIIECTB: HAarpeBaHue BObl, HarpeBaHue okcuaa kpemuus (IV).
IIpakTnueckas padora Ned«lI3mepenne Temneparypbl KUIIEHHUS BOJIbI C TOMOIIbIO

JaTYMKA TEMIEPATYPbl U TEPMOMETPA»

IIpakTnueckas padora NeS«Onpenenenre TeMneparypbl KpUCTAJUIM3ALMH BELIECTBA»



dusnueckre U XUMUYECKUE sIBJICHUS. BblieneHre 1 norjiomneHue Tera — IpU3HaK XUMUYECKOU
peakiuu.

IpakTuyeckas padora Ne6 «IK30TepMHUUECKAS PEAKIIHS

IIpakTnyeckas padora Ne7 «OHI0oTEpMUYECKas pEaKLMs»

CKOpOCTh XUMHYECKUX pEeaKIUi. X UMUYECKHUE MPEBPAIICHUSA. XUMUYECKHE

peakuyuu. XMMUYECKUE ypaBHEHUS. BbINOIHEHHE TPEHUPOBOYHBIX YIIPAXXHEHUN 10
COCTaBJICHUIO YPAaBHEHUN XUMUYECKUX peakiuid. Turbl xumudyeckux peakuuiil. [lpakruueckas
padora Ne8»Tunbl XUMHUYECKUX PEAKIIUAN

Paznen 5. OcnoBbl pacuernoi xumun(10 yacon)

Moub — enuHMIIA KOTUYECTBA BellecTBa. MossipHast Macca. BeiuncineHus no XuMU4eCKUM
ypaBHEHUsM. 3aK0H ABoraipo. MoispHbIl 00bEM ra3oB.

OrHocuTeNnbHas INIOTHOCTD ra30B. Pemenne SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

«[IpakTUKyM MO U3yYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIIACCOB HEOPTAaHHUUECKUX COCTUHEHHM »
Pasnen 6. OcHoBBI dJIeKTPOIUTHYecKOM Aucconnanuu(11 yacon)

IIpakTnueckas padora Ne9 «OuncTka BoJibl OT paCTBOPUMBIX IIPUMECEN». DIEKTPOIUTHYECKAs
JMCCOLMALUs — ITIaBHOE YCIIOBUE MTPOTEKaHMsI Peakliiii B pacTBOpax. DIEKTPOIUTUYECKAS
JIMCCOITHAITHS KUCIIOT , IIEI0Yeii M COJICH.

IIpakTnueckas padora Nel0 «Dnexrponuruueckas aucconuanus» [pakrnueckas
padoraNell «CunbHble U cnadblie 31eKTpoauTs» IlpakTnueckast padoraNel2» BiausHue
TEMIIEPATYPbI HA JUCCOLUALIUION.

IpakTuyeckasi padora Nel3 «BnusiHue KOHIIEHTPAIIMU PACTBOPA HA JTUCCOLIUAITUIOY

Perienue skciepMMeHTaNIbHBIX 33724 IO TeMe «DJIEKTPOJIUTHUECKAs TUCCOLIMALIMS.

Pazgen 7. [IpakTHKYM 10 M3y4YeHHUIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB HEOPTaHUYeCKHX
coeqnHenuii.(11 yacos)

Oxcunpl:  knaccudukaiusi, HOMEHKIATypa, CBOWCTBA, TMONYy4YeHHE, TMpPUMEHEHHE.
JlabopaTopublii onbiT NeS. HabGmioeHue pacTBOPUMOCTH OKCHUJIOB aJIOMUHUS, HATpUs,
KaJbIUs U MEJIU B BOJIE.

I'unpoxcunbl. OcHOBaHUS: Kilaccudukaiys, HOMEHKIaTypa, nonyuernue. [lpakrudeckas
padora Nel4 « Onpenenenue PH pactBopos» IlpakTHdeckas padora NelS «Peakmus
HeWTpann3auuu BzaumoaencTeue THApOKCUIA HaTPUs C COJITHOU KUCTIOTOM

AmdoTtepnbie okcuabl U ruapokcubl. Kucnotsl. CoctaB. Knaccudukanus. Homenknarypa.
[Tonyyenue KuciorT.

XHMHUYECKHE CBOMCTBA KUCIIOT



JlaGopaTopHblii onbIT Ne6. «B3anmopeiicTBre MeTamioB (MarHus, LIMHKA, JKeie3a, MeJIn)
C pacTBOpaMu KHUCJIOT.»
Comu. Knaccudukanus. Homenknarypa. CiocoOsI mosmyuenus coseii. CBoicTBa comeit



YuyeOHO-TEMATHYECCKHH TIIAH

Ne | Tema ypoka Kon-Bo dopma OcHOBHBIE yueOHbIE ACHCTBUS yJaIIUXCs
/i 9acoB 3aHATHUS
Pa3znen 1 Xumnueckas n1aboparopusi(4 yaca)

1-2 | IIpaBuna TeXHUKH 2 becena, 3HaTh MpaBUiia TEXHUKH O€30MMACHOCTH TIPH
0€30MacHOCTH NpHU pacckas. MIPOBECHUM MCCIIEJOBAaHNUN. 3HATh COCTAB
[IPOBEICHUU HNHcTpykTax. MEJULMHCKON allITEeYKU U YMETh OKa3aTh
HCCIIEIOBaHU, MEPBYIO0 MEIULIMHCKYIO IOMOLIb
MEIULUHCKUE
arTeuKu MepBoOi
MOMOIIY B KaOUHETE
xumuu. MHCTpyKTa)

10 TEXHUKE
0€30MaCHOCTH.

3 3HaKOMCTBO C 1 3HaKOMCTBO C | YMeTh paboTaTh CO CHUPTOBKOM, Becamy, ,
71ab0paTOPHBIM XUMHUYECKOU MEpHOI nocyaou
00opyI0BaHHEM nabopaTopueH.

becena

4 XpaHeHnue 1 3HAKOMCTBO ¢ | 3HATh KJIACCH(PUKAIIUIO PEAKTUBOB IO TPYIIaM
MaTepHaioB U XUMHYECKON XPAaHEHMS U UX JEHCTBUE HA OPraHU3M.
PEaKTHUBOB B naboparopueii. | IIpaBuabHO 0QOPMIATE XMMUYECKHUH
XUMHYECKOU becena JKCIIEPUMEHT
nabopaTtopuu

Pa3nen 2. BemecTBa, KOTOpbIe HAC OKPYxkaOT 24 yaca(9 Yacos)

5-6 | IIpocTsie u ciOKHBIE | 2 Jlekmust J10JDKHBI 3HATH: OMpeIelIeHUE aToMa, TPOCTOTO
BEIIIECTBA. JIaGopaTopHasi | ¥ CIIOKHOT'O BEIIECTBA, OTJIMYAE CMECH U
XUMHYECKUE pabota Ne 1 CJIO’KHOTI'O BelecTBa J[0JKHBI yMETh:
aneMmeHThl. JI/O Nel. pa3anyaTh NPOCTHIE U CIIOXKHBIE BEILIECTBA,
O3HakoMJIEHHE C CMECH U CJI0XKHBIE BELIECTBA
oOpa3amMu NpoCThIX
U CJIO’KHBIX BEILIECTB.

7 CocraB armocepnl. | 1 Cemunap. 3HaTh 0OBEMHYIO 010 COCTaBHBIX YacTel
Kucnopon xax BO3/yXa
BAKHEUILINN
KOMITOHEHT
aTMocdepsl.

8 JlabopartopHas 1 JL./p. OKCIIEpUMEHTAIIBHO ONPENEIUTH COAEPIKAHUE
pabota Ne 2 KHCII0pOJa
«Tonyuenue
KHCII0pO/ia U3
NEePEeKUCH BOJIOPO/Ia,

JI0Ka3aTeNbCTBO €T0
HAJITYHSD).

9 Bopna B macmirabe 1 Kpyruelii cron | YMeHue xapakTepu30BaTh CBONCTBA BOJIBI
TUTAaHETHI. (XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
dusnueckue HEOPraHMYECKUX BEILIECTB),

CBOICTBa, MapaJ0KChl

BOJIbI, CTPOCHHE

BOJIbI
10- | INoka3zarenu 4 JlaGopaTopHast | YMeHue XapakTepu30BaTh CBONCTBA BOJIBI
13 | xauecTBa BOABI. pabora (XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB




HccnenoBanue BoAbI
U3 pa3HbIX
HCTOYHUKOB
JlaboparopHnas
paborta Ne3
«Omnpenenexnue
BOJIOITPOBOJAHOMN U
JTUCTULTUPOBAHHOM
BOJIBI»
JlaboparopHnas
pabota Ne4
«Oxpacka
WHMKATOPOB B
HEUTPaAJIbLHOU Cpelie»

HEOPraHUYECKHUX BEIIECTB),

Paznen 3. SIBienus, npoucxoasimue ¢ Bemecrsamu (4 yaca)

14

YucTele BEIIECTBA U
CMECH.
Knaccudukanus
cMeceH.

1

Jlekius.

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

15

CnocoObI
pa3/iesIeHUsl CMECeil:
JIEHCTBHE MarHUTOM,
OTCTauBaHHUE,
¢uibTpOBaHUE,
BbITIaPUBAHUE,
KpUCTAJTH3AIHS,
JUCTHILUISIIHAL.

O6cyxnenue,
«MO3T0OBOH
IITYPM».

YMeTp XapakTepu30BaTh CyIIHOCTb HOHSATHIA
YHCTHIC BEIIECTBA U CMECH U CIIOCOOBI
paszaeneHus cMecei

16

[IpakTnyeckas
paborta Nel «Hucteie
BEIIECTBA U CMECU»

[IpakTnueckas
pabora

3aerHI/ITI) IIOHATHA O YMCTOM BCIICCTBE U
CMECH BCIICCTB

17

[IpakTryeckas
pabota Ne2 «
OUYHMCTKA BOJBI U
BO3/yXa OT TBEPABIX
YaCTHID

IIpakTnyeckas
pabora

3aerHI/ITL 3HaHHUA 0 METOJaX OYUCTKH
BCIICCTB OT TBCPAbIX YaCTHUI]

Paznen 4. OcHoBbI IKCIepUMEHTANbHON XuMuu(19 yacoB)

18

[IpakTrueckas
paborta Ne3
N3yuenue cBoricTB
BEIIECTB: HarpeBaHUE
BOJIbl, HATPEBAHUE

OKCHUa KpCMHUA
(IV).

1

[IpakTnueckas
pabora

19

[IpakTuyeckas
pabota
Ned«3mepenue
TeMIIepaTypbl
KHIIEHUS BOJBI C
MOMOIIIBIO TaTUMKa
TEeMIEpaTyphl U
TEPMOMETPA»

IIpakTnyeckas
pabota

Hcnonbs3oBaHne NPAKTHYECKUX U
71a00paTOPHBIX paboT, HECIOKHBIX
HKCIEPUMEHTOB JUIsl 1OKa3aTeIbCTBa
BBIIBUTAEMBIX MTPEINOJIOKEHNU; ONTUCaHHE
pe3yabTaTOB 3TUX PabOT

20

[IpakTrueckas

[TpakTrueckas

Hcnonp3oBaHne MpakTHUECKUX paboT Ayist




pabora pabora MIO3HAHUS OKPY’KAIOLIEr0 MUpa pa3In4HbIX
No5«Omnpenenenne MEeTO/0B (HaOII0IeHNEe, U3MEPEHUE, OTIBIT,
TEMIIEPaTypPbI HKCIEPUMEHT, MOACTUPOBAHUE H IP.)
KpHUCTaILTU3aIIH

BEILIECTBA»

21 | dusuyeckue u 1 Jlexuus [To3HaKOMUTBCS C BaXKHEHUIITUMU XHM.
XUMUYECKHUE MOHATUSIMH: (UZUYECKUE U XUMHUECKHE
saBieHus. Borgenenne SIBIICHHSI, XUMHYECKasl peaKus; yMEHUE
¥ TIOTJIOLICHHUE TeTlIa OTJINYATh XUMHUECKHUE PEaKI[UU OT
— IIpU3HaK (bU3NUECKUX SBICHHUHA
XUMHYECKON
peakiuu

22 | TlpaxkTuyeckast 1 [Ipaktnueckast | Mcnonb3oBaHue NPaKTUYECKUX U
pabota Ne6 pabora 71abopaTOpHBIX paboT, HECIOKHBIX
«DK30TepMHYECKas HKCIEPUMEHTOB JUISl T0Ka3aTeIbCTBA
peaKIHsD) BBIIBUTAEMBIX MTPEINOJIOKEHUN; ONTUCaHHE

23 | Ilpaktuyeckas 1 [IpakTHyeckass | pe3yJIbTaTOB 3TUX padOT
pabota Ne7 pabora
«QHI0TEepMHUYECKas
peakuus

24- | CkopocTb 2 KomnextuBHas | 3HaTh onpeaeneHue CKOPOCTH XUMUYECKOU

25 | XUMHYECKHX pabora peaxiuu 1 €€ 3aBUCUMOCTh OT yCJIOBHIA
peakuui IIpoTeKaHus peakuu. [lonumare 3HaueHUE

TEPMHUHOB «KaTaJIU3aTOP», KHHTHOUTOPY,
«hepMeHTBI».

26- | XuMuuecKue 2 KosnektuBHas | YMeHHe XapaKTe€pU30BaTh OCHOBHbIE

27 | npeBpauieHus. pabota MIOJIOKEHHS ATOMHO -MOJICKYJISIPHOTO YYCHHS,
XuMH4YecKne [IOHUMAaTb €ro 3HaueHHe
peaknuu.

28- | Xumudeckue 4 KomnektuBHas | YMeHHE COCTABIIATh YPABHEHUS XUM. PEAKIIHIA.

31 | ypaBHeHus. pabora
Beimonnnenue
TPEHHUPOBOUYHBIX
YIPAKHEHUH 110
COCTAaBJICHUIO
YpaBHEHUI
XUMHUYECKUX
peakiui

32- | Tumbl XUMUYECKHX 4 YMeHue onpenensaTh peareHTsl U POTyKThI

35 | peakuuit peaxkuu; paccTaBiIsTh KO3()PUIIMEHTHI B

36 | Ilpaktuueckas 1 IMpakTryeckass | ypaBHEHUSX PeaKIMii HA OCHOBE 3aKOHA
pabota Ne8»Turbl pabota COXPAaHEHHsI MAaCChl BEIIECTB
XUMHAYIECKUX
peaKimin»

Pa3nen 5. OcnoBbl pacuernoii xumuu(10 yacon)

37- | Monp — eauHHIA 2 Pemenne YMeHure BBIYUCIIATh: KOJIUYECTBO BEIIECTBA

38 | konmuecTBa 3ama4y WJIA Maccy IO KOJMYECTBY BEIIECTBA WITH
BerecTsa. MousipHas Macce PeareHTOB WM MPOAYKTOB PEaKIIUU
Mmacca.

39- | Beruncienus mo 4 YMeHue BBIYUCIATh MOJISIPHYIO Maccy I10

42 | XUMHYECKUM dhopmyse coeTMHEHUS, KOTUYECTBO BEIIECTBA,

YpaBHEHUSIM.

00BeM WU MacCy IO KOJIMYCCTBY BCUICCTBA,




00BbeMy HJIM Macce PeareHTOB WK MPOIYKTOB
peakuuu

43- | 3akoH ABorajapo. 2 ‘YMeHMe BEIUHUCIISITE: KOJIMYECTBO BEICCTBA,
44 | MonsipHsliii 00beM 00BEM MJTH Maccy 110 KOJIMYECTBY BELIECTBA,
ras3os. 00BEeMy MJI Macce PeareHTOB M MPOAYKTOB
OtHOcuTenbHas peakuuy; (HaxoauTh 00BEM rasa 1o
IUIOTHOCTb a30B. M3BECTHOMY KOJIMUYECTBY BEILECTBA (U
MIPOU3BOIUTH OOPATHBIC BEIYMCIICHUS ))

45- | Pemienue 2 Pemenue YMeHue: XxapakTepru3oBaTh XUMHUUECKUE

46 | SKCTIEpUMEHTAIBHBIX 3a1a4 CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3ajiay 1o TeMe BELIECTB; OIPENEIATh IPUHAIIIEKHOCTh
«IIpakTukym no BEIIIECTB K OIIPEJCIIEHHOMY KJlaccy
U3YYEHHUIO CBOMCTB COCMHEHUH COCTaBIATH (HOPMYJIBI
BELIECTB OCHOBHBIX HEOPraHMYECKUX COeIMHEHUN N3YUEHHBIX
KJIaCcCOB KJIaCCOB
HEOPraHUYECKUX
COCIMHEHUH »

Pa3nen 6. OcHOBBI dj1eKTpOIMTHYeCKOH Aucconuanun(11 yacon)

47 | TlpakTudeckas 1 [Ipaktnueckas | MccnenoBaTh 37€KTpONPOBOAHOCTD BOJIbI B
pabota Ne9 pabora 3aBUCUMOCTH OT CII0c00a €€ OUNCTKU
«OuucTKa BOAbI OT
PacTBOPUMBIX
MPUMECEN

48 | DnexrponuTuueckas | 1 Jlexuus 3HAaTh ONpeAeIeHUs MOHATUHN «JIEKTPOIUTY,
JTUCCOIIAAITIS — «HEDJIEKTPOJIUTY, «AJIEKTPOIUTUYECKAS
IJ1aBHOE YCIIOBUE AuUcconuanus»

IPOTEKAHUS peaKui
B PacTBOpax.

49 | Onexrpomuruyeckas | 1 «Mo3srosou 3HaTh ONpeAEICHNS OHATHH «KUCIIOTaY,
JUCCOLMALNS KUCIIOT ITYpM, «OCHOBAHHE», «COJIbY» C TOUKHU 3PEHMS TEOPUN
, LIIEJIOYEHN U COJICH. O6cyxnenue AIEKTPOJIUTAYECKON AUCCOIMALINH. Y METh

OOBSICHATDH O0IIME CBOMCTBA KMCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HAJIMYMEM B HUX HOHOB
BOJOPOJa U TUAPOKCHU] - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIISATh
YPaBHEHHUS 2JIEKTPOIUTHYECKON TUCCOLUALINN
KHCJIOT, OCHOBAHHUI1 U COJICH.

50 | Ipaxtuueckast 1 [Ipaktnyeckast | [IponsurocTpUpOBATH HIKCIEPUMEHTOM
pabota NelO pabota KJ1acCU(UKALIMIO BELIECTB HA 3JIEKTPOJIUTHI U
«QIIEKTPONIUTUYECKAS HEDJIEKTPOJIUTBI
JCCOIMALINS

51 | IpaxTuueckas 1 3aKpenuTh MOHATUS «CUIIbHBIN» U «CIIA0bII»
pabotalNel 1 AIIEKTPOJIUT.

«CumnbHble U cradble
AJIEKTPOJIUTHD)

52 | IpakTuueckast 1 HmeTs npecTaBiaeHe 0 posiv TEMIIEpaTyphbl B
pabotaNel2y ANEKTPOJIUTUYECKON JUCCOLMAIIIT
Bnusinue
TEMIIEPATYPHI HA
JMCCOLIMALIUIO»

53 | IlpakTuueckas 1 [IpakTnueckass | MIMeTh npencTaBieHNE O BIUSHUU
pabota Nel3 pabora KOHLIEHTPALlUU pacTBOPA 3JIEKTPOJIUTA HA €TI0




«Bnusanue

SJICKTPOJIUTHYICCKYIO JUCCOHUALINTIO

KOHIICHTPALUH
pacTBOpa Ha
JIMCCOLIMAIIAION
54- | Pemenue 4 Pemenne YMeTh 0CyIIecTBIATh XUMUYECKUE OIBITHI Ha
S7 | BKCHEPUMEHTAIBHBIX 3ama4y 3HaHUE KaUYeCTBEHHBIX PEAKIIHii; COCTABIATh
3aj1a4 10 TeMe MIOJIHBIE M COKpAIIEHHBIE HOHHBIC YPABHEHUS
«ONeKTpoIUTHYECKAs HEOOPaTHUMBIX PEAKIUN U Pa3bsICHATH X
JIMCCOIIAALINS CYIIHOCTb. XapaKTePH30BaTh YCIOBHS TCUCHUS

peakiuii, UIyIux 10 KOHIIA, B pacTBOpax

AJICKTPOJIUTOB

Pa3nea 7. IIpakTHKyM 110 H3y4YeHHIO CBOMCTB BeLIECTB 0C

coequHenuii(11 yacon)

HOBHBIX KJIACCOB HEOPTraHUYECCKHUX

58- | Okcumpr: 2 Kpyrueiii cron, | YMeHune Ha3bIBaTh COCTMHEHUS N3YUECHHBIX

59 | kmaccudmukarms, Jp. KJIaCCOB (OKCHJIOB); OTIPEICISATh
HOMEHKJIAaTypa, MPUHAIIEKHOCTD BEIIECTB K ONPEICIIEHHOMY
CBOJIICTBa, KJIacCy COeIMHEHUH (OKcuIam);

HOJIy4EHHUE, XapaKTepu30BaTh XMMUYECKHAE CBOHCTBA
HpUMEHEHHE. OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB
JlaGopaTopHbIii OIbIT (OKCHII0B); COCTABIIATH (HOPMYJIBI

Ne5. HabGmronenue HEOPraHWYECKUX COCTMHEHHUIN U3yUYEeHHbBIX
PacTBOPUMOCTH KJIaCCOB (OKCHJIOB)

OKCH/JIOB QJTFOMHUHUS,

HaTpUs, KAJIbLIUS U

MeJii B BOJIE.

60 | I'uapoKCHbL. 1 Jleknus YMeHue Ha3bIBaTh COCIMHEHUS U3YUEHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHUM), ONPEENSTh
KJIaccupukays, IIPUHAJJIEKHOCTD BEIIECTB K OIPECIIEHHOMY
HOMEHKJIATYpa, KJIaCCy CO€IMHEHUI (OCHOBAHUSM)
NIOJTy4YEHHE.

61 | IpaxTuueckast 1 [Ipaktnueckas | ChopmupoBaTh npezacTaBieHue o PH kak o
pabota Nel4 « pabora XapaKTEPUCTHUKE CPEN
Omnpenenenne PH
pacTBOPOB»

62 | IlpakTuueckas 1 N3y4nTh CyIIHOCTH PEaKIIuy HEHTpaTU3auu
pabota Nel5
«Peakusa
HEUTpaIU3alnuu
B3aumonelictre
THJIPOKCHIA HATPUS C
COJISTHOM KHMCIIOTOM»

63 | AmdorepHsie 1 Jloka s YMeHHe XapaKkTepru30BaTh XUMHUIECKIE
OKCH/JIBI U CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
THIPOKCH/IBI. coeMHEeHNH (aM(OTEPHBIX HEOPTaHMUECKUX

COCTMHEHUT)

64 | Kucnotsr. Cocras. 1 KomnektuBHass | YMeHuUe Ha3bIBaTh COCTUHEHUS N3YUECHHBIX
Knaccuduxanus. pabora KJIACCOB (KUCJIOT); ONPEAETATh
Howmenknatypa. MIPUHAAIIEKHOCTD BELIECTB K OIPEIEIIEHHOMY
[TomyueHue KUCIOT. KJIacCy COeTMHEHUH (KUCIOT); YMEHHE

COCTaBJIATH (POPMYIIBI HEOPTraHUYECKUX
COETMHEHU I N3YYEeHHBIX KJIacCOB
65 | Xummueckue 1 KomtektnBHast | YMeHHE COCTABIISATh YPAaBHEHUS XUMHUYECKHUX




CBOMCTBA KHCJIOT
JlaGopaTopHBbIii ONIBIT
Nob6.
BianmoeticTBue
MeTaJuIoB (MarHus,
LIMHKA, Keje3a,
MEJT1) C paCTBOPAMH
KHCJIOT

pabora

peaxkiuii, XapakKTepU3yIOLUINX XUMHUUECKHE
CBOMCTBA KUCIIOT; YMEHUE PaclO3HaBaTh
OIBITHBIM IIyTEM PacTBOPHI KUCIIOT U IIEJI0UYel

66 | Commu. KomnektuBHass | YMEHHE COCTABIATH POPMYJIBI
Knaccudukanus. pabora HEOPraHMYECKUX COCTMHEHUIN N3YUEeHHBIX
Homenxknarypa. KJIacCcOB (coJieit); yMeHue Ha3bIBaTh
Crioco6bI oy4yeHus COEIMHEHUS U3YUYCHHBIX KJ1accoB (coeil);
cosei OTIpeNeNATh TPUHAIICKHOCTD BEIIECTB K

OTpe/iIeIECHHOMY KJIACCy COeAMHEHUIA (coieit);
YMEHHE COCTABIIATH (DOPMYIIbI
HEOPraHWYECKUX COCIMHEHUN

67 | CaoiicTBa coneii KostektuBHas | YMeHue XxapakTepu3oBaTb CBOMCTBA

pabora M3YYEHHBIX KJIACCOB HEOPTaHMUECKUX BEUIECTB

(coneit); yMEHHE COCTaBIIATh YPaBHEHUS
XUMHUYECKUX PEaKIHii, XapaKTePU3yIOIIUX
XMMHUYECKHE CBOMCTBA COJIEH

68 | Ypoxk o0oOrmieHue [TonBeneHue UTOrOB




IIpunoxenue

1

K paboueii mporpamMme

110 BHEYPOYHOI

JEATENBHOCTH «XHUMHUSI BOKPYT Hac»,8 Kiacc

KanengapHo — TeMaTnuyeckoe MJIAHMPOBAHHE

Ne ypoka

Hara

Tema ypoka

1.09

[TpaBuiia TeXHUKHM 0€30aCHOCTH IIPU NPOBEACHUU
MCCIICIOBAHUM, METUIIMHCKUE alITCUYKH IIEPBOH
MIOMOIIIM B KaOnHeTe XuMuH. MHCTpyKTax

110 TEXHUKE 0€30IMaCHOCTH.

8.09

[TpaBuia TeXHUKH 6€30IaCHOCTH MTPU IIPOBEJCHUU
WCCIIEIOBAHUM, MEUIIMHCKUE AIITEYKH IIEPBOMI
IIOMOILM B KaOnHeTe XuMuK. MHCTpyKTax

10 TEXHUKE 0€30MaCHOCTH.

15.09

3HaAKOMCTBO C JIAOOPATOPHBIM
000pyI0BaHUEM

22.09

XpaHeHre MaTepuasoB U PEaKTUBOB B
XUMHYECKOH J1TabopaTopuu

29.09

[IpocThie 1 croXKHBIE BEIIECTBRA.

XUMHUYECKHUe

sneMeHTHL. JI/O Nel. O3HakoMIiIeHHE C
o0pasiamMu IPOCTHIX U CIOXKHBIX BEIIECTB.

6.10

[TpocTsie U cOKHBIE BELIECTBA.

XuMHudecKne

sneMeHTHL. JI/O Nel. O3HakoMIiIeHHE C
o0pasiamMu NPOCTHIX U CII0KHBIX BEIIIECTB.

13.10

CocraB aTmMocdepsbl.
Kucnopon kak BaKHEHUIINN KOMIOHEHT
aTMocdephbl.

20.10

Jlaboparopnas padota Ne 2

«[lonydyenue kucnopoaa u3

NIEPEKUCH BOJIOPO/Ia,
JI0Ka3aTeNbCTBO €r0 HATMYUS».

27.10

Bonas MaciuTade IIaHETHL.
duzngeckue CBOﬁCTBa, mapaJoKChI
BOJbI, CTPOCHUC BObI

10

10.11

IToxa3zarenu kadectBa Bojabl. MccnemoBanme BOAEI U3
pa3HbIX UCTOYHHUKOB
Jlaboparopnas paborta Ne3




«OmnpeneneHrue BOJONPOBOAHON U AUCTHUILIMPOBAHHOMN
BOJIBI»
Jlaboparopnas padora Ned

«OKpacka MHIMKaTOpOB B HEUTPAIIbLHOM Cpesie»

11

17.11

[Tokazarenu kayecTBa BoAbl. MccaenoBaHue BOIbI U3 pa3HbIX
HMCTOYHUKOB

JlaGopaTopHas padota Ne3

«OmnpeneneHue BOAONPOBOAHON U JUCTUIUIMPOBAHHON BOABI»
JlaGopaTopHas pabota Ned

«OKpacka HHIUKAaTOPOB B HEUTPAJIIbLHOM cpee»

12

2411

[TokazaTenu kayecTBa BoAbl. MccaenoBaHue BOIbI U3 pa3HbIX
HMCTOYHUKOB

JlaGopaTopHas padota Ne3

«OmnpeneneHue BOAONPOBOJIHON U JUCTUILUIMPOBAHHOMN BOJIBI»
JlaGopaTopHas pabota Ned

«OKpacka HHIUKAaTOPOB B HEUTPaJIIbLHOM cpezie»

13

1.12

[Tokazarenu kayecTBa BoAbl. McciaenoBanue BoIbl U3 pa3HbIX
HWCTOYHUKOB

JlaboparopHas pabota Ne3

«OmnpeneneHue BOAOIPOBOIHON U JUCTHILUTUPOBAHHOMN BOJIBI»
JlaboparopHnas pabora Ned

«OKpacka HHIUKAaTOPOB B HEUTPaAJIIbHOM cpezie»

14

8.12

YucTele BelecTBa U CMECH.
Knaccudukamnus cmeceit.

15

15.12

Crioco0k1

pasJelieHns CMEeCeii: IeliCTBUE MarHUTOM, OTCTalBaHHE,
(bI/IJ'II)TPOBaHI/Ie, BI)IHapI/IBaHI/IC, KpI/ICTaJIJ'[I/I?,aIII/ISI,
JIACTHILISALIMSL.

16

22.12

[IpakTnueckas
pabota Nel «YucTeie BemeCcTBa U CMECH»

17

12.01

[IpakTuyeckas pabora Ne2 « ouncTKa BOJIbI U
BO3/lyXa OT TBEPJIbIX YACTULI»

18

19.01

IIpakTryeckas pabora Ne3
N3ydeHue CBOMCTB BEIIECTB: HATPEBAHUE BO/IbI, HATPEBAHUE
okcuaa kpemuus (IV).

19

26.01

[IpakTuueckas pabora

Ned«3mepenne TeMieparypbl KUTIEHHSI BOJBI €
IIOMOIIIBIO AaTYHUKA TEMIICPATYPhI U
TEPMOMETPA»

20

2.02

IIpakTuyeckas pabora
NeS5«Onpenenenne remneparypsl KpUCTAUIU3ALNH
BELIECTBA»

21

9.02

dusznueckrue U XUMHUIECKHE

sIBJICHUs. Bblienenre u norjolieHne Teria — npu3HaKk
XUMHYECKOH

peakiuu




22

16.02

[IpakTrueckas padbota Ne6
«DK30TEepMHUUECKAsT PEAKITUS

23

1.03

[IpakTrueckas padota No7
«DHIO0TEPMUYECKAS PEAKIIUS

24

15.03

CKOpOCTh XMMHUYECKUX PEAKIIHI

25

22.03

CKOpOCTh XMMHUYECKUX PEAKIIHNI

26

5.04

XHUMHYECKUE TPEBPALLICHHUS.
XUMUYECKUE PEAKLINU.

27

12.04

XHUMHYECKUE TPEBPALLICHHUS.
XUMUYECKUE PEAKLINU.

28

19.04

XHWMHWYECKUE YPABHECHUSL.

BeinosiHeHne TPEHUPOBOYHBIX YIIPA)KHEHUN 110 COCTABIICHUIO
YPaBHEHUN XUMUYECKUX

peakuuii

29

26.04

XHWMHWYECKUE YPABHECHHUS.

BrinosiHeHnEe TPEHUPOBOUHBIX YIIPA)KHEHUH 110 COCTABIICHUIO
YPaBHEHUN XUMUYECKUX

peakuuii

30

3.05

XHWMHYECKUE YPABHECHHUS.

BrinosiHeHne TPEHUPOBOUHBIX YIIPA)KHEHUH 110 COCTABIICHUIO
YPaBHEHUN XUMUYECKUX

peakuuii

31

17.05

XUMUYECKUE YPaBHEHMUS.

BelInonHeHne TpeHUPOBOYHBIX YIIPAXKHEHUM 11O COCTABIICHUIO
YPaBHEHUI XUMHUYECKUX

peakuuii

32

24.05

THUIbl XUMHYECKUX
peakuuii

33

THUIBl XUMHYECKUX
peakuuii

34

THUIbl XUMHYECKUX
peakuuii




Hepequb AOCTYITHBIX UCTOYHUKOB I/IH(l)OpMa]_lI/II/I

B pasnene npencraBieH CUMCOK KHUT U CCBIJIOK Ha CaliThl, B KOTOPBIX OoJiee

OAPOOHO OCBEMIEHBI Pa3JIMYHbIE ACIIEKThI PACCMaTPUBAEMBIX BOITPOCOB. X

MO’KHO PEKOMEH/I0BATh KaK YUUTEII0, TAaK U 00y4aeMbIM, MPOSBUBIIIMNM WHTEPEC K
U3y4aeMoOM TeMe
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