MynununanbHoe kazéHHoe 00meo0pa3oBaTeIbHOE yUpexKIeHHEe
«Cpenunss o6ujeoOpa3oBatenbHasn mKoaa Nedy

«PaccMmoTpeHo» «CormacoBaHoO»
3acemaHuem 3am.nupekropa rno BP
[lemarornueckoro coseta ( éféi’ Yexmazona 1. H.
ITpoTokom Ne /_

OT«&!Z» Of 2023 W 0F 2023t

IHPOI'PAMMA
BHEYPOYHOM AeATeILHOCTH
€CTeCTBEHHOHAYYHOI'0 HANIPABJICHUA

«XHMHS BOKPYI HAC»
s yyammxcs 8-9 kiaccon

CocraBurens:

[lTentyxnna Hatanes BukropoBHa
YUHUTENb XUMUHU

BBICIICH KBaNM(DUKAITMOHHOW KaTEerOpuu

c.HoBomuxaiinosckoe
2023-2024 yyeOHbIii roa



HHOACHUTEJBHAA 3AIIMCKA

Paboueii NmporpaMmmbl BHeyPOqHOﬁ ACATEJIbHOCTH €CTCCTBEHHOHAYYHOT'0 HAIIPABJICHUA
0 XUMHH «XHUMHUA BOKPYI' HAC»> NJIHA 8-9 ky1accoB ¢ HCIO0JIb30BAHHEM 060py210BaHI/Iﬂ
HEHTPpa «Touka pocTa»

B o00ydyeHun xumMum OOJIBIIIOE 3HAYCHHE HWMEET SKCIEPUMEHT. AHAIU3HPYS PEe3YyJIbTaTh
MPOBEACHHBIX ONBITOB, ydalluecs YOEXKIAIOTCs B TOM, YTO T€ WM HHBIE TEOPETUUYECKUE
MPEACTABICHUSI COOTBETCTBYIOT WJIM MPOTHBOpEYAT pealbHOCTH. TOJBKO OCYIIECTBIISSA
XUMUYECKUM SKCIEPUMEHT MOXKHO TMPOBEPUTH JOCTOBEPHOCTH IPOTHO30B, CICIAHHBIX Ha
OCHOBaHUU TEOpHH. B mporecce IKCIEpUMEHTATHHOW pabOThl ydyaluecs MPUOOPETAIOT OMBIT
MO3HAHUSI PEATBHOCTH, SBISIFOIIMICS BAKHBIM JSTanoM (GOpMHUpPOBAHUS y HUX YOCKICHHIA,
KOTOpBIE, B CBOIO OYEPE/b, COCTABIISIIOT OCHOBY Hay4YHOTO MHPOBO33PEHUSI.

Buenpenue oOopynoBanusi mudpoBoit jpaboparopun meHtpa «Touka pocTa» IMO3BOIHUT
KaueCTBEHHO M3MEHUTH Mpolecc 00ydeHus: XuMuu. KolndecTBeHHbIE SKCIIEPUMEHTHI TTO3BOJIAT
MOJIy4aTh JIOCTOBEPHYIO MH(OPMAIIUIO O MPOTEKAHUU TEX WM MHBIX XMMHUYECKUX IMPOIeccax, O
cBolicTBax BemiecTB. Ha 0CHOBE MOJIy4eHHBIX SKCIEPUMEHTAIBHBIX TAHHBIX 00y4aeMbIe CMOTYT
CaMOCTOATENIHO JeJIaTh BBIBOJbI, 00O0OIIATh PE3YJbTAaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OYJET ClIOCOOCTBOBATH MOBHIIICHUIO MOTHBALIUYA O0YUYEHUS ITKOJIHLHUKOB.

Jis w3ydeHus Kypca «XHMHS BOKPYI Hac» Ha dTalleé OCHOBHOro oOmiero oo6pazoBaHus
oTBoauTCcAa 8-9 Kmacc —68 yacos;

JlanHas oOpa3oBaresibHasi IMporpamMma OOECleYMBAET YCBOEHHE YYallUMHUCS BaKHEHIIHNX
XUMHUYECKUX 3aKOHOB, TEOPUM M TOHATHH; (OopMUpYET NpPEACTaBICHHE O pPOJIM XUMHUU B
OKPY’KAIOIIEM MHUpE W KXU3HU 4esloBeka. [Ipy ATOM OCHOBHOE BHMMAaHHE YAEISAETCS CYLIIHOCTH
XUMHUYECKHUX PEaKIMi U METOJ]aM UX OCYLLECTBICHHUS.

OAHMM M3 OCHOBHBIX NMPUHIUIIOB MOCTPOEHUS MPOrPaMMBbl SBISETCS MPUHILUI JOCTYIHOCTH.
DKcrepuMEHTANIbHbIE JTaHHBIE, TOJYYEHHbIE YYallMMHCS IPH BBITOJHEHUU KOJIMYECTBEHHBIX
OTIBITOB, MO3BOJISIOT YYAIIUMCSl CAMOCTOSITENIBHO JI€NaTh BBIBOJbI, BBISBISATH 3aKOHOMEPHOCTH.
[Tonxonpl, 3a0KEHHBIE B COAEPKAHUE MPOTPaMMBbl Kypca, CO3/1atl0T HEOOXOUMbIE YCIOBUS IS
CHCTEMHOT'O YCBOEHHS y4YallUMHCS OCHOB HAayKH, s OOECleYeHHs pa3BUBAIOLIETO H
BOCIIUTHIBAIOLIETO BO3JCHCTBUA OOyueHHUs Ha JMYHOCTH ydaierocs. ®opMmupyeMble 3HAHUS
JIOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEKICHUHN IIKOJIBbHUKA, [IEHTPAJIBHBIM SPOM €r0 Hay4HOTO
MHUPOBO33PEHUS.

Ha 6a3e unentpa «Touka pocra» obecriednBaeTcsl peanusaius o0pa3oBaTeIbHBIX MPOrpamMm
€CTECTBEHHOHAYYHOW U TEXHOJOTUYECKOW HaIlpaBI€HHOCTEH, pa3paboTaHHBIX B COOTBETCTBHUHU C
TpeOOBaHUSMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUS U C YYETOM PEKOMEHJAIUM
denepanbHOTO OMEpaTopa YIeOHOTO MpeaMeTa « X UMHUSI.

OObpazoBatenbHas MporpaMMa Mo3BOJISIET UHTETPUPOBATH pealn3yeMble MOJIX0bl, CTPYKTYPY
U cojepXaHHe NpH opraHu3anuu oOyueHuss XuMuu B 8—9 Kkjaccax, BBICTPOEHHOM Ha 0ase
J000T0 M3 TOCTYITHBIX YU4eOHO-MeToAnYecKuX KomIuiekcoB (YMK).

Hcnonws3zoBanne obGopynoBanus «Touka pocrtay mpu peanusanuu nanHod OIl mosBomsier
CO3/1aTh yCIJIOBUSI:

— Ui paclIUpeHUs COAEp KaHUs IIKOJIBHOIO XUMUYECKOT0 00pa30BaHus;

— A TOBBINICHHS IMO3HABATENHHOW AKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOU
o0iacru;
— JUIs pa3BUTHS JIMYHOCTH peOEHKa B Tporecce OOy4YeHHUsT XHUMHH, €ro CIIOCOOHOCTEH,

(bopMHpOBaHHUS U YAOBIETBOPEHHS COLIMATIBHO 3HAUUMBIX— HHTEPECOB U IOTPEOHOCTEIH;



— nus paboThl ¢ OAApEHHBIMHU IIKOJbHUKAMU, OPraHU3allUd MX DPa3BUTHS B Pa3IMYHBIX
obacTsix 00pa30BaTENbHON, TBOPUECKON ICATEILHOCTH.

enau u 3apauun
1. Peanmzanmus OCHOBHBIX 00LIEOOPA30BATENBHBIX IPOrPAMM 10 Y4eOHBIM IpeaMeTaM
€CTECTBEHHOHAYYHOW HAINpaBJICHHOCTH, B TOM YHCIE€ B paMKax BHEYPOYHOU
NEATETLHOCTH 00YJarOITUXCS;

2. BBEIEHHE COBPEMEHHBIX CPEICTB OOYYEHHUs M BOCIHMTAHHS I U3y4eHHs (B TOM YMCIIE
HKCHEPUMEHTAIBHOI0) AMCLUUILUIMH (MOJyJei) eCTeCTBEHHOHAY4YHOM HaIpaBIeHHOCTU
IIPU pean3ali OCHOBHBIX 00111€00pa30BaTEeIbHBIX IporpaMM U JOIOJHUTENIbHBIX
00111€00pa30BaTENLHBIX MPOTPAMM, B TOM YHCIIE IS PACIIMPEHHSI COIEPKaHUS Y4eOHOTO
npeaMera «XUuMUsI».

3. BOBIJICYEHME YYAIMXCS B IPOEKTHYIO IEATENBHOCTD.

[IpodwunbHeli koMmIuleKT oOopynoBanusi I1eHTpa «Todka pocra» obecrieunBaeT
3G deKTUBHOE TOCTHKEHHE 00pa30BaTEIbHBIX PE3YIbTATOB OOYYArOIIMMUCS [0 Mporpammam
€CTECTBEHHOHAYYHOH HampaBI€HHOCTH, BO3MOXHOCTb YINIyOJIEHHOTO H3y4eHMsI OTAEIbHBIX
IIPEIMETOB, B TOM uuciie 111 GopMUPOBaHUS N300pETATENIbCKOT0, KPEATUBHOTO, KPUTUYECKOTO
MBILUIEHUS, Pa3BUTUS (YHKUHMOHAJIBHOW TI'PAaMOTHOCTHM Yy OOydYaroUIMXcsi, B TOM 4YHCIE
€CTECTBEHHOHAYYHOM U MaTEMAaTHUYECKOM.

DOKCIIEpUMEHT SIBJISIETCS MCTOYHUKOM 3HAHWM M KpPUTEpHEM HUX HCTUHHOCTH B HayKe.
Konnenuust coBpeMeHHOro o00pa3oBaHHs IOJPa3yMEBAeT, 4YTO B Y4EeOHOM OHKCIEPHUMEHTE
BEAYIIYI0 pOJb JOJDKEH 3aHATh CaMOCTOSATENIbHBIM  MCCIEOBATENbCKUNA  YUEHUYECKUIH
HKCIEPUMEHT.

CoBpeMeHHbIe SKCIIEPUMEHTAIbHbIE UCCIIEI0OBAaHU 110 XUMHH YK€ TPYAHO MPEICTaBUTh 0e3
UCIOJIb30BaHUs HE TOJIbKO aHAJIOTOBBIX, HO M IU(POBBIX H3MEPUTENbHBIX Npubopos. B
®enepanbHoM ['ocynapctBenHom OoOpazoBatenbHoM Crangapre (PI'OC) nponmcano, uTo
OJTHUM W3 YHUBEPCAJIBHBIX y4EOHBIX NEHCTBUI, MPUOOPETaEMbIX y4YallMMHCS, JODKHO CTaTh
YMEHHUE «IIPOBEIEHUS OIBITOB, IMPOCTBIX SKCHEPUMEHTAIbHBIX HCCIEIOBaHUM, NPAMBIX H
KOCBEHHBIX M3MEpPEHHMH C HCMOJb30BAHUEM AaHAJOTOBBIX M IU(QPOBBIX H3MEPHUTEIbHBIX
npubOpPOBY.

VY4eOHbII SKCIIEPUMEHT MO XUMHUH, MPOBOJUMBIM HA TPATUIIMOHHOM 000OpYIOBaHHH,
0e3 mpuMeHeHUs MU(PPOBBIX JTA0OPATOPH, HE MOXKET IMO3BOJIUTH B TIOJIHON Mepe PelInuTh BCe
3aJla4y B COBPEMEHHOM 1IKOJe. DTO CBS3aHO C PSAOM MPHUNH:

TPaJULIMOHHOE IIKOJIbHOE 000pYA0BaHUE M3-3a OTPAHUYEHUSI TEXHUYECKUX BO3MOKHOCTEH He
MO3BOJISIET TPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEOBAHNS;

JUINTETIbHOCTh TPOBEICHUS XHUMUYECKUX MCCIEAOBaHUNH HE Bcerga corjacyercs ¢
JUIUTEIBHOCTBIO YUE€OHBIX 3aHATHI;

BO3MOXHOCTb NPOBEJCHUS MHOTHX HCCIIEIOBAaHUNA OTPaHUYMBACTCS TPEOOBAHUSAMHU TEXHHUKH
0€301acHOCTH | Jp.

udpoass  maboparopuss  IMOJHOCTBIO  MEHSET  METOAMKY U COJEp)KaHHe
IKCTIEPUMEHTAIBHON JEATENFHOCTH W PElIaeT BBIMIENepedrciIeHHble npobnemsl. [lnpoknit
CIIEKTp [aTYMKOB IIO3BOJIAET YyYalIUMCS 3HAKOMUTBHCA C TIapaMeTpaMud XHMHYECKOTO
HKCIIEPUMEHTA HE TOJBKO HAa KAaUYe€CTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. Llndpposas
7abopaTtopust MO3BOJISIET BECTH  JUIMTEIBHBIA  OKCIIEPUMEHT JaXXe B  OTCYTCTBHE
HKCIEPUMEHTATOpPA, @ YACTOTa X U3MEPEHUI HETO/IBJIACTHA YEIOBEUYECKOMY BOCIIPUATHIO.

B mpomecce ¢opmMHpoBaHMS HSKCHEPUMEHTAIBHBIX yMEHUH Y4eHUK oOyvaercs

IPEACTaBIATh HHPOPMAIHIO 00 HCCIICTOBAHUY B YETHIPEX BUIAX:



B Bep63..HBHOMI OIMUCBIBATh JSKCICPUMCHT, CO3JaBaTh CJIOBCCHYIO MOICIIb JKCIICPUMCHTA,
(bHKCHpOBaTB BHHMAaHHUEC HAa U3MEPSACMBIX BEIIMYMHAX, TCPMHUHOJIOIHUH,

B TaOJMYHOM: 3aIOJHATH TaOIMIbl JAHHBIX, JEKAIIUX B OCHOBE IOCTPOEHUs rpaduKoB (Ipu
3TOM Y yJaluxcs BO3HUKAET IePBUYHOE— MPEJICTABICHHE O MACIITa0ax BEJIMYNH);

B Irpa)u4ecKoOM: CTPOUTH TpaUKu 1O TAOIUYHBIM JAHHBIM, YTO AaéT BO3MOXKHOCTh IIepexo1a
K BBIJBMIKEHMIO THUIIOTE3 O XapaKTEepPe 3aBUCUMOCTU MEXAY BEJIMYUHAMU (IIPH 3TOM YUMUTEIb
[IOKA3bIBACT IMPEUMYLIECTBO B  BHU3YAIM3allUM 3aBUCUMOCTEH MEXAYy BEIMYMHAMU,
HarasiIHOCTh 1 MHOTOMEPHOCTb);

B BHUJE MaTeMaTUYECKUX YpaBHEHMI: JaBaTb MaTeMaTH4YECKOE OIMCAHUE B3aUMOCBA3U
BEJIMYMH, MaTeMaTuyeckoe 00001IeHue.

Ilepexox OT Ka)xJ0ro 3Tara npeacTaBieHus HHPOpMaKU 3aHUMAET JOBOJIBHO OOJIBIION
MIPOMEXYTOK BpeMeHH. B 7—8 Kiaccax 3TOT mporiecc HEOOXOIUM, HO B CTapIIMX KIJIACCax
MOKHO OBUIO OBI ATO BpeMs MOTPAaTHUTh Ha pelieHue Oojiee BaXHBIX 3amad. B 3ToM 1uiane
upoBeIe JTAOOPATOPUH CYHIECTBEHHO AKOHOMST BpeMs. DTO BpeMs MOXKHO MOTPAaTUTh
cormacio ®I'OC Ha QopmMupoBaHUE UCCIEAOBATEIbCKUX YMEHUN ydyaluxcs, KOTOpbIE
BBIPA)XKAIOTCS B CIEAYIOIIUX ICHCTBUAX:

- onpezeseHre npoOIeMsl;

— IIOCTaHOBKA HCCIIEI0BATENbCKOM 3a/1a4H;

— IUIAaHUPOBAHUE PEIICHUS 33/1a4U;

— TIOCTPOCHHUE MOJENEH;

— BBIJIBUIKCHHEC TUIIOTEC3;— SKCIICPUMECHTAJIbHAA ITPOBEPKA T'MIIOTE3;
— aHaJIu3 JaHHBIX SKCIICPUMECHTOB HUJIN Ha6J'IIOI[€HI/II71;

— (opmynupoBaHHe BHIBOJIOB.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI:

JINYHOCTHBIE pPe3yJbTaThbl

OOyuaronuiicss HOIYIUT BO3MOXKHOCTH [T (POPMUPOBAHMS CIEIYIOUIMX JIMYHOCTHBIX Y'Y /1:
— OmpeJereHre MOTHBAIMK U3y4eHHs yueOHOro MaTepuana;

— OIICHMBAaHHE yCBaMBAEMOIO Y4EOHOTO Marepualia, UCXOJs M3 COIUAIBHBIX M JHYHOCTHBIX
LIEHHOCTEIA;

— TIOBBIICHUE CBOCTO 06p330BaTeJ'H)HOFO YPOBHA MW YPOBHA TI'OTOBHOCTH K H3YYCHUIO
OCHOBHBIX HCTOPHUYCCKUX CO6I:ITI/II>1, CBA3aHHBIX C Pa3BUTUEM XUMHHU U O6HI€CTBa;

— 3HAHWE [IPAaBUJI TOBEACHUS B YPE3BBIYANHBIX CUTYALIMX;
— OIIeHMBaHHE COIMAIbHOM 3HAaUMMOCTH Mpodeccuil, CBI3aHHBIX C XUMHUEH;

— BJIAJICHUE TpaBWJIaMU O€30MAaCHOTO OOpameHuss ¢ XUMHYECKUMH BEIIECTBAMH |
000pynOBaHUEM, POSIBIICHUE YKOJIOTHUECKON KYIbTYPHI.
MertanpeamMeTHble pe3yJibTaThI

Pecyniamusnvie

OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIOMINX PEryIsaTUBHBIX Y'Y I:

— LesenojlaraHue, BKJIIOYas IMOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHHME NPaKTHUECKON
3a/layd B MO3HABATENIbHYIO, CAMOCTOATEIbHBIA aHAIU3 YCIOBUI TOCTHXKEHUS IIeJId Ha OCHOBE
yuéra BBIICNCHHBIX YUYUTEIEM OpPHUEHTUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuale;
IUTAaHUPOBAHUE MTYTH JOCTHKEHUS 1IeIei;



— YCTAHOBJICHUE IIEJIEBBIX MPHOPUTETOB, BBIICICHUE aTbTEPHATUBHBIX CIIOCOOOB JOCTHKCHHS
1eau ¥ BIOOp Hanbosee 3 heKTUBHOTO CI1oco0a;

— YMEHHE CaMOCTOSTEIBHO KOHTPOJIIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

— yMeEHHE IPUHUMATh PEelICHHsI B TPOOJIEMHOM CUTYallnH;

— IIOCTaHOBKA Y4eOHBIX 33]1a4, COCTABJICHHE IaHA U [10CIIE10BaTEIbHOCTH JEHCTBUI;
— opranu3zanys pabouero Mecra MpH BBIIIOJTHEHUH XUMHUECKOT0 IKCIIEPUMEHTA;

— IPOTHO3UPOBAHUE PE3yJbTATOB OOYYCHHMs, OICHHBAHHWE YCBOCHHOTO MarepHalia, OIICHKa
KayecTBa M YPOBHs ITOJYYCHHBIX 3HAHHWHM, KOPPEKIMS IUIaHA M Crocoda JeHCTBUS IIpH
HEOOXOINUMOCTH.

Ilo3nasamenvhble

OOyuaronuiics MOJIyYUT BO3MOXKHOCTH JUIsl (DOPMHPOBAHHUS CICIYIOUINX IMO3HABATEIBHBIX
YV

— IIOMCK U BBIACICHHUC I/IH(l)OpMaLII/II/I;

— aHaJlu3 y'CJ'IOBI/Iﬁ n Tpe6OBaHI/II71 3aJa4u, BbI60p, COIIOCTaBJIEHHE U O0OCHOBAHHE CHOCO0a
PCUICHUA 3ada4YH;

— BBIOOp Hambosee 3P (HEeKTUBHBIX CIOCOOOB PEUICHHS 33a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;

— BBIJBM)KEHUE U 000CHOBAHME TUIIOTE3bI, BEIOOP Cr1ocoba e€ MpoBepKH;

—  CaMOCTOSITEILHOE CO3/IaHKE aJrOpUTMA JACSTSILHOCTH MPH PEIICHUU MPOOIEM TBOPUECKOTO
Y TIOMCKOBOTO XapaKTepa;

— YMCHHA XapaKTCPU30BaTh BEHICCTBA 110 COCTaBYy, CTPOCHUIO U CBOfICTBaM;

— OIINCBHIBAaHWE CBOMCTB: TBépI[BIX, KUIOKUX, F33006p33HBIX B€IICCTB, BBIACICHUEC HUX
CYIICCTBCHHBIX ITPHU3HAKOB,

— U300pakeHHe coCTaBa MPOCTEHUIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (POPMYI U CYLTHOCTU
XUMHNYECKUX peaKHI/Iﬁ C IIOMOIIIBIO XUMHYCCKHUX ypaBHCHI/IfI;

— HPOBCACHUC HaGHIO,HCHHf/'I, OIMMMCAHUC TIPU3HAKOB U YCHOBI/Iﬁ TCUCHUA XUMHUYCCKHX
peaKHHﬁ, BBITTOJIHCHUC XUMHUUYCCKOT'O SKCIICPUMCHTA, BBIBOJAbBI HA OCHOBC aHAJIM3a Ha6J'IIOI[CHI/II71
3a OKCIICPUMCHTOM, PCHICHUC 3a/ad, ITOJYUCHHUC XUMHYECKOU I/IH(I)OpMaI_II/II/I N3 PAa3JIANYHBIX
HCTOYHHUKOB,

— YMCHHC OPraHHU30BBIBATH UCCICAOBAHUE C LECIBIO ITPOBECPKU T'IIOTES;
— YMCHHC J€JIaTh YMO3AaKJIOUCHUA (I/IH,[[yKTI/IBHOC " 110 aHaJ'IOFI/II/I) U BBIBOJbI,

— yMeHue OOBEKTHBHO OLEHMBaTh HMH(OPMALIMIO O BEIIECTBaX M XUMHUYECKHX Ipolieccax,
KPUTHYECKH OTHOCUTHCS K NICEBOHAYYHON MH(pOpMaIUu.

Kommynuxamusnoie

OOyuaronuiicss MOJIyYUT BO3MOXKHOCTH JIsi (POPMUPOBAHUS CIEAYIONIMX KOMMYHUKATHBHBIX
YV I:

— IIOJIHOE M TOYHOE BBIPAKCHHE CBOMX MBICIECH B COOTBETCTBUHU C 337a4aMU U YCIOBHAMMU
KOMMYHUKAaIUU;

—  aJICKBaTHOE MCIIOJb30BAHUE PEUEBBIX CPEIACTB ISl y4acTUS B JUCKYCCHM U apryMEHTAIlUU
CBOCH TMMO3WIIMK, YMEHHE TNPEJACTABIATh KOHKPETHOE COJCp)KaHHE C COOOLICHHEM €ro B
MMMCEMEHHOW U yCTHOU (popme,



— OmpeJeneHne Croco00B B3aUMOICHCTBHSI, COTPYIHUYECTBO B TIOMCKE U cOOpe nHGOpMAITNH;

— olpenerneHue cnoco0OB B3aUMOJCHCTBUS, COTPYIHHUYECTBO B MOUCKE M cOope nHpopMmanuy,
ydacTHE B JHWANIOre, TUIAHWPOBAHHE OOIIMX CIIOCOOOB pPabOTHI, MPOSBICHHE YBAKHUTEIHLHOTO
OTHOIICHHS K JAPYIHMM YYalIHUMCS; ONHCAHUE COJCPIKAHUS BBIMOIHICMBIX JCUCTBUI C IIEJIBIO
OPUECHTUPOBKH B MPEIMETHO- PAKTHYECKOW JCSITETbHOCTH; YMCHHS YUUTHIBATh Pa3HbIC MHEHHUSI
U CTPEMHTHCS K KOOPIUHALUYU PA3IMYHBIX MO3UIHN B COTPYIHHUYECTBE;

—  (opmynHpoBaTh COOCTBEHHOE MHEHHE U MO3MIHUIO, ApIYMEHTUPOBATh U KOOPAUHUPOBATH
e€ ¢ Mo3UIUsAMHU MapTHEPOB B COTPYAHUUYECTBE MPHU BHIPAOOTKE OOIIETO pelieHHs] B COBMECTHOU
NESITENIbHOCTH;

—  OCYILNECTBIATh B3aWMHBI KOHTPOJL W OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aHMMOIIOMOIIIb;

— IUIAHUPOBaTh 0OIKE CHOCOObI PabOThHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKLHIO, OLEHKY
neicTBuil mapTHEPA, yMeTh yOeXIaTh;

—  HCIONB30BATh a/IEKBATHBIC SI3BIKOBBIC CPEJICTBA IS OTOOpPaKEHHSI CBOMX YYBCTB, MBICIICH,
MOTHBOB M TIOTpeOHOCTEH; oOTOoOpakaThb B peud (omwcaHue, OOBICHCHHE) COJepKaHuE
COBepLIaeMbIX JIeHCTBUH, Kak B (popMe IPOMKOH COLMAIM3UPOBAHHOM pedn, Tak U B (opme
BHYTpEHHEH peun;

— Ppa3BHBaTh KOMMYHHUKATUBHYIO KOMIIETEHIIHIO, UCTIONB3Ysl CPEACTBA YCTHOW M MUCHMEHHOM
KOMMYHHMKAIMu Ipu paboTe ¢ TEKCTaMH Yy4yeOHMKAa U JOINOJHUTEIBHON JIUTEpaTypou,
CTPAaBOYHBIMHU TaOJHIIaMH, TPOSBISATH TOTOBHOCTh K YBKEHHIO WHOH TOYKH 3PEHUS TpPU
00CYXJIEHUH PE3yIbTATOB BBHITIOTHEHHOW PaOOTHI.

Hpe()memele pesyibmamal

OOyyarommiicss HAy4YUTCH:

—TIIPUMEHSTh OCHOBHBIE METO/IbI MO3HAHUS: HaOmroeHue, U3MEpeHue,
9KCIIEPUMEHT;

— ONUCHIBaTh CBOMCTBA TBEPABIX, XKUIKUX, Ta3000pa3HbIX BEILECTB, BBIIENSAS UX CYILIECTBEHHBIE
MIPU3HAKH;

— pacKpbIBaTh CMBICII 3aKOHA COXPaHEHMsI MACChl BEILIECTB, aATOMHO-MOJIEKYJISIPHOM TeOpUu;
—pa3nuyarh XUMUYECKHE U (pU3nuecKue sBICHUS,

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUUECKHUX PEAKIIHIA;

—co0umo1aTh NpaBuiia 0e30MacHoi paboThI IPH MPOBEIEHUH OIBITOB;

—I10JIb30BaThCs J1a00PaTOPHBIM 000PYIOBAaHUEM U MOCYAOM;

—TI0Ty4aTh, cobupath razoo0pasHbie BEIIIECTBA U pacrmo3HaBaTh ux;
—XapaKTepu30BaTh GUINIECKUE K XUMUYECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKUX
COCITMHCHHH,

—IIPOBOJIUTH ONBITHI,  IMOATBEPKIAIOIINE XUMHYECKHE CBOMCTBA  M3yYEHHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;

—pacKpbIBaTh CMBICII  TIOHSITHUS «pacTBOpP», BBIYUCIISITh MacCOBYIO JIOJTIO
pPacTBOPEHHOTO BEIIECTBA B pACTBOPE,

—TOTOBUTH PACTBOPHI C OMPEAEIEHHON MACCOBOM 10JI€l PaCTBOPEHHOIO BEILIECTBA;
—XapaKTepu30BaTh 3aBUCUMOCTh buznyeckux CBOMCTB  BEIIECTB OT TUHa
KPUCTAJUIMYECKON PEIIETKH,

—ONpCaACIIATL BUI XUMHUYECKOM CBSI3H B HCOPraHNYCCKUX COCANHCHUAX



—pacKpbIBaTh OCHOBHBIC IOJIOKEHHUS TEOPUH DIICKTPOJUTHUECKOW THCCOIMAIMU, COCTaBJISThH
YpaBHEHHS 3JICKTPOJUTHUCCKOW TUCCOIHALIMN KHUCIIOT, IIEIIOYeH, COleld W peaKiHii HOHHOTO
obMeHa;

—pacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUi, ONPEAEIATh OKHCIUTEND
1 BOCCTAaHOBHUTCIIb,

—COCTaBJIATh YPABHEHUS OKMCIUTEIHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

—Ha3bIBaTh (PaKTOPHI, BIUAIOIIME HA CKOPOCTh XMMHUYECKON PEaKIiH;

—XapaKTepI/I3OBaTL B3aHMOCBI3b Me>1<):[y COCTaBOM, CTpOGHI/IeM n CBOﬁCTBaMH HCMCTAJIJIOB U
METaJlIOB;

—IIPOBOAUTDL OIIBITHI 11O MOJYUYCHUIO U U3YYCHHUIO XUMUYCCKHUX CBOMCTB Pa3INYHBIX BCUICCTB,

— TIPaMOTHO OOpallaThCs C BEIIECTBAMU B IIOBCEIHEBHOM )KU3HHU.

OOy4arommiics MOJTY4YUT BO3MOKHOCTh HAYYHTBCH:

—BBIJIBUTaTh U MTPOBEPATH IKCHEPUMEHTAIBHO TUIOTE3bl 0 XUMHYECKHUX CBOMCTBAX BELIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYCCKUE PEAKIIMH, O XapaKTepe
U MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKIINIA;

—XapaKTepU30BaTh BEILECTBA IO COCTABY, CTPOEHUIO U CBOWCTBAaM, yCTaHaBIMBATh NPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEKY JAHHBIMU XapaKTEPUCTUKAMH BEUIECTBA;

—COCTaBJIATh MOJEKYJSIPHBIE M TIOJHBIE HOHHBIE YPAaBHEHUS IO COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM;

—MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIE I BOCCTAHOBUTEIIHHBIC
CBOKCTBA C YYETOM CTENIEHEW OKUCIICHHS DJIEMEHTOB, BXOJSIINX B €r0 COCTAB;

—BBIABUT'aTb U MMPOBEPATH OKCIICPUMCHTAJIBHO IT'MIIOTE3bI O PE3YyJIbTaTax BOSI[GfICTBI/IfI PA3IINYHBIX
($hakTOpoB HAa U3MEHEHHE CKOPOCTH XUMHUUYECKOM peaKinuu;

—HCIIOJIb30BAaTh HpI/IO6peTéHHI>IC S3HaHUA JII OKOJOTMYCCKHM TI'pPaMOTHOI'O IIOBCACHUSA B
OKpY>Karollen cpere;

—HCIIOJIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIETEHIIMM TPU BBHIMOIHEHUH MPOEKTOB U
pelieHnr y4eOHO-HUCCIeIOBATENbCKUX 3a/1a4 M0 M3YYEHHUIO CBOWCTB, CIIOCOOOB MONy4YEHUS U
pacro3HaBaHUs BELIECTB;

— OOBEKTUBHO OIICHUBATh WH(OPMAIIHIO O BEIIECTBAX U XUMHUUYECKUX TIPOIECCAX;

—0CO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUU MO XUMHUHU JJI1 MPAKTUYECKOH MESITeIbHOCTU
YeNoBeKa;

— CO0371aBaTh MOJICIH U CXEMBI JUIsl pelIeHHs] y4eOHBIX U MO3HABATENIBHBIX 33]1aY;

—MOHUMATh HEOOXOAMMOCTh COOJIOJCHUS TPEIMUCAHHMA, MpeasiaraéMbIX B HMHCTPYKLHUAX IIO
WCIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XMUMHH U JP.

COILEPKAHUE ITPOI'PAMMBbI
BHEYPOUYHOM AeSITeJIbHOCTH «XUMHS BOKPYT Hac»» 1 8-9 kiaccos (68 yacoB) ¢
HCI0JIb30BaHUEM 00opynoBanus uudposoii dadoparopun «Touka pocray

Pa3nea 1 Xumnueckast 1aboparopusi(4 yaca)

[IpaBuna TexHWKH OE30MACHOCTH MPH IMPOBEICHUU HWCCICAOBAHHUA, MEIUIUHCKHE anTeuKh
NepBOil MOMOIIM B KaOMHETe XUMHH. THCTpYKTaX M0 TeXHUKE O€30MacCHOCTH.
3HAKOMCTBO C JJa0OPaTOPHBIM 00OPYAOBAHHEM



XpaHeHue MaTepuaJIOB U PEaKTUBOB B XUMHUECKON J1abopaTopuun

Pa3nea 2. BemecTBa, KoTOpble Hac OKpYy:kalT 24 yaca(9 1yacoB)

[IpocTsle U CnOXKHBIE BENIECTBA. XUMUYECKHUE IJIEMEHTHI.

JlabopaTopHblii onbITNel. O3HaKOMIIEHHE C 00pa3IaMH MPOCTHIX U CIOXKHBIX BEIIECTB.
CocraB armMochepsl. Kucinopoa kak BaKHEHUINNA KOMIIOHEHT aTMocdepsl. JladopaTopHbIii
onbITNe2 «llonyyeHune kucmopoaa U3 NEPEKUCH BOAOPOAA, JOKA3aTEIbCTBO €r0 HATUYUS».
Boga B macmtabe rianetsl. @uznyeckue CBOMCTBA, TapaJOKChl BOJIbI, CTPOCHUE BOJBI.
[TokazaTenu kayectBa BoAbl. MccienoBanue Boibl U3 pa3HbIX HICTOYHUKOB JlabopaTopHbIi
onbITNe3 «Ornpesenenre BoJOIPOBOIHON U TUCTUIUTUPOBAHHON BOJIBD)

JlaGopaTopHblii onbiTNe4 «OKpacka MUHANKATOPOB B HEUTPAJIbHOU Cpesie»

Paznen 3. SIBienusi, npoucxoasinme ¢ Bemecrsamu ( 4 yaca)

Uucteie BemecTBa U cMecH. Kiaccudukanus cmeceii. CriocoObl pa3/ielicHusl cMeceid: JIeicTBre
MarHuToM, OTCTanuBaHue, (GUIBTPOBAHUE, BHIIAPUBAHNE, KPUCTAIIN3AIMS, TUCTHUILIALINS
IpakTnyeckas padora Nel «HucTtble BelecTBa U CMECH

IIpakTnyeckas padora Ne2 « ounCTKa BOJBI U BO3/1yXa OT TBEP/AbIX YaCTHUID)

Paspnen 4. OcHoBBI 3KcnIepuMeHTANbHOM XUMHUHK(19 yacoB)

IIpakTnyeckas padora Ne3 l3yueHue cBOMCTB BELIECTB: HArpeBaHUE BOJIbl, HATPEBAHUE OKCHJIA
kpemuus (IV).

IIpakTnyeckas padora Ned«13mepeHne TemnepaTypsl KUIIEHHs BOJbI C TIOMOILBIO 1aTYMKa
TEMIIEPATypPbl U TEPMOMETPA»

IIpakTnyeckas padora NeS«Onpeznenenue TeMrepaTypbl KpUCTAIIIM3aLUN BEIIECTBA»

duznyeckue U XUMUYECKHE sIBJICHUS. Briienenre u noriomneHye Temia — Npu3HaK XUMU4YeCKOn
peaxkuuu.

IIpakTnyeckas padora Ne6 «OK30TepMUYECKask peaKkLys»

IIpakTnyeckas padora Ne7 «OHIOTEpMUYECKAs! PEAKLIMS

CKOpOCTh XMMMUECKUX pPEeaKIUi. XUMHUUECKHUE ITPEBPALICHUS. XUMUUYECKUE PEAKIIUH.
XHWMHWYECKUE YPAaBHEHM. BhINOIHEHNE TPEHUPOBOYHBIX YIIPAXXHEHUN 110 COCTABICHUIO
YPaBHEHUN XUMUYECKUX peakiuui. Tunel xumuueckux peakuuid. Ilpakruyeckas padora
Ne8»Tunbl XUMHUUECKUX PEAKLIUI»

Pasznean 5. OcHoBbl pacueTHoit xumun(10 yacos)

Mosnb — eMHHKIIA KOJIMYECTBA BeliecTBa. MossipHas Macca. Beiuucienus no XuMu4eckium
ypaBHeHUSM. 3aKoH ABorajpo. MossipHblii 00beM ra3oB.

OTtHocuTENnbHAS MIIOTHOCTH ra3oB. Pelenne 3kCriepuMeHTalIbHBIX 33/1a4 110 TEME

«[IpakTUKyM O N3Y4YEHHIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHUH »

Paznen 6. OcHoBBI dJieKTpoOUTHYeCKOM quccounannu(11 yacos)

IIpakTnyeckas padora Ne9 «OuncTka BOAbI OT PACTBOPUMBIX TPUMECEI1».
DIEKTPONIUTHYECKAs AUCCOLMALINS — ITIaBHOE YCIOBHUE MPOTEKAHUS PEaKIUii B paCTBOPAX.
DJIEKTPOJIMTUYECKAS] JUCCOIMALINS KUCIIOT , EI0YEH U COJICH.

IpakTuyeckasi padora Nel( «DneKTpoaUTAYECKAS TUCCOLIUALINS

IpakTuyeckasi padoraNell «CunbHbIE U ClTa0BIC STIEKTPOTUTHD

IIpakTnueckas padoraNel2» BiausHue Temneparypsl Ha quccouuanuioy. Ilpakrunyeckas
padora Nel3 «BiusiHue KOHIIEHTpALlUK PACTBOPA HA JUCCOIUAIIUION

Pemenue sxcniepruMeHTaNbHBIX 337a4 110 TeMe «DNEKTPOIUTHYECKAs TUCCOLHALIHS.



Pasznesa 7. [IpakTUKYM 10 H3YYEHUIO CBOIICTB BelleCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
coequHeHuii.(11 yacos)

Oxcunpl:  kinaccuukaiusi, HOMEHKIATypa, CBOMCTBA, IOJYy4YeHHE, IpPUMEHEHHE.
JlaGopaTopublii onbIT NeS. HaGmroneHue pacTBOPHMMOCTH OKCHIOB QJIFOMHHUS, HATPHS,
KaJIbLIUSI U MEJIU B BOJIC.

I'unpoxcunbl. OcHOBaHUS: KilaccuUKaIys, HOMEHKIIATypa, MOJyuyeHue.

IIpakTuyeckas padora Nel4 « Onpenenenue PH pactBopoB»

IIpakTnyeckas padora NelS «Peakius HeliTpanuzauun BauMoaericTBue ruipoKCria HaTpus C
COJISTHOM KHCJIOTOW

Awmdorepubie okcuapl U Tuapokcuabl. Kucnorsl. Coctas. Knaccudukanus. Homenknatypa.
[Tonyyenue KucoT.

XHUMHUYECKUE CBOMCTBA KUCIOT

JlaGopaTopHbIii onbIT Ne6. «B3anmoneiicTBue METAIUIOB (Mardus, IIMHKA, )Keje3a, MEJIH) ¢
pacTBOpamMu KUCIOT.»

Comu. Knaccudukanus. Homenknatypa. Crioco0bl monydenus coneir. CBoHCTBa Coiei.

Y4yeOHO-TEMATHYECKHH IIJIAH

Ne | Tema ypoka Koi-BO dopma OcHoBHbIE yueOHbIE IEHCTBUS YUalUXCS
n/m 4acoB 3aHATUSA
Pa3znen 1 Xumuueckas jaboparopusi(4 yaca)

1-2 | IIpaBuna TeXHUKH 2 becena, 3HaTh IpaBUJIa TEXHUKHU 0€30MaCHOCTH TIPH
0€30M1acCHOCTH MU pacckas. IIPOBEJIEHUH UCCIIEN0BAaHNI. 3HATh COCTaB
MPOBEICHUU WHeTpykTax. | MEIUIMHCKOM alTeyKu U yMETh OKa3aTh
WCCIIEJOBAHUH, NEPBYI0 MEAUIIMHCKYIO IIOMOILIb
MEAMIIMHCKHE

anTe4YKHy MepBON
MOMOIIH B KaOUHeTe
xumun. MHCTpyKTax
0 TEXHHUKE

0€30IM1aCHOCTH.

3 3HAKOMCTBO C 1 3HAKOMCTBO C | YMeTh paboTaTh CO CIUPTOBKOH, BECAMH, ,
1a00paTOPHBIM XUMHUYECKON MEPHOU Mocya0u
000pyI0BaHUEM nabopaTtopuei.

becena

4 XpaHeHue 1 3HaKOMCTBO ¢ | 3HATh KJIACCU(PUKALIMIO PEAKTUBOB I10 TPYIIIaM
MaTepuaioB U XUMHUYECKON XPaHEHUs U UX JeMCTBHE HAa OPraHU3M.
PEaKTUBOB B naboparopueii. | IIpaBUIbHO OPOPMIATE XUMUYECKUI
XUMHUYECKON becena AKCIIEPUMEHT
nabopaTtopun

Pa3nes 2. BemecrBa, KoTOpbIe Hac OKpy:kaOT 24 yaca(9 Yacos)

5-6 | IIpoctsie u claoxHBIE | 2 Jlexuus JloyKHBI 3HATh: ONpEAEIEHUE aToMa, IPOCTOT0
BELIECTBA. JIaGopaTopHasi | M CIOXHOI'O BEIECTBA, OTIMYUE CMECH U
XuMHUYECKUe pabota Ne 1 CJIO’KHOTI'O BellecTBa J[OJKHBI yMETh:
anemeHThI. JI/O Nel. pas3IM4aTh IPOCTHIE U CIIOKHBIE BEILIECTBA,
O3HakoMJIEHHE C CMECH U CJI0XHBIE BELIECTBA

o0OpasiamMu mpoCThIX
U CJIOKHBIX BEIIECTB.

7 CocraB atmocepsr. | 1 CemuHap. 3HaTh 00BEMHYIO JI0JIIO COCTaBHBIX YacTei
Kucnopon kak BO3/yXa
BaKHEUIITUI
KOMIIOHEHT

aTMocdepBhl.




JlaGopaTopHas
pabota Ne 2
«ITonyuenue
KHCIIOpOJia U3
NEPEKUCH BOJOPOAA,
JI0Ka3aTeNbCTBO €ro
HaJIU4dus».

DKCNEepUMEHTAIBHO OIPENIEIUTh COIepKaHNE
KHCII0po/ia

Bona B macirabe
ITAHETEI.
dusnueckue
CBOMCTBA, ITapaJOKChI
BOJIbl, CTPOCHUE
BOIbI

Kpyrmasrii cron

YMeHue xapakTepu3oBaTh CBONCTBA BOJIbI
(XMMHUYECKHE CBOMCTBa OCHOBHBIX KJIaCCOB
HEOpPraHUYECKUX BEILECTB),

13

IToka3arenu
KadyeCTBa BOJIBI.

JlaGoparopHas
paborta

YMeHue xapakrepu3oBaTh CBONCTBA BOJIbI
(XMMHYecKue CBOWCTBAa OCHOBHBIX KJIACCOB

HccnenoBanue BOAbI
U3 pa3HbIX
HCTOYHUKOB
JlaboparopHas
pabota Ne3
«Onpenenenue
BOJIOIIPOBOJHOMN U
JUCTUIUIAPOBAHHOMN
BOJIBI»
JlaboparopHas
pabota Ne4
«Oxpacka
MHAUKATOPOB B
HEUTPaAJILHOU Cpene»

HCOPraHUYCCKUX BeH_IeCTB),

Pasnen 3. SIBnenusi, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

14

YwucTele BemecTBa U
CMECH.
Knaccudukanus
CMeceH.

1

Jlexius.

CdopMupoBaTh MOHATHUS O YACTOM BEIIECTBE U
CMECH BEILIECTB

15

Crioco6b1
pa3/iesieHusl CMeceil:
JieicTBHUE MarHUTOM,
OTCTaMBaHME,
¢mibTpOBaHME,
BBIITAPHBAHNE,
KpHUCTaTU3aINS,
JIICTHJUISIITHSL.

O6cyxnenue,
«MO3roBOH
ITYPM.

YMeTb XapakTepu30BaTh CYIIHOCTb MOHATHIA
YUCTHIC BEIIECTBA M CMECH M CTIOCOOBI
paszaeineHus cMecen

16

IIpakTrueckas
pabota Nel «Huctsie
BELIECTBA U CMECH

IIpaxTrueckas
paborta

3aKkpenuTh MOHATHUS O YUCTOM BEUIECTBE U
CMECH BEIIECTB

17

IIpakTrueckas
pabota Ne2 «
OYNCTKA BOJBI U
BO3/yXa OT TBEPIBIX
YaCTHID)

[IpakTrueckas
pabora

3aerHI/ITB 3HaHHUA 0 METOAAaX OUYHMCTKH
BCIICCTB OT TBCPALIX YaCTUI]

Pa3znea 4. OcHOBBI JKCIIEpUMEHTANBHON XuMuu(19 yacoB)




18 | IlpakTrueckas [IpakTnueckas
pabota Ne3 pabota
N3yuenue cBoMCTB
BEIIECTB: HarpeBaHKe Hcnonb30BaHne NPaKTUUECKUX U
BO/JIbI, HATPEBAHUE 71a00paTOPHBIX PadOT, HECIOXKHBIX
OKCH/JIa KPEMHUS HKCIEPUMEHTOB JUIsl 10Ka3aTeabCTBa
(V). BBIIBUTAEMBIX TIPE/IIIONIOKEHUI; OIMCaHNe

19 | Ipakruueckast [IpakThdeckas | PE3YJIbTaTOB 9TUX pabOT
pabota paborta
Ned«3mepenue
TEeMIEPaTyphl
KUTICHHSI BOJBI C
MOMOIIBIO JaTYUKA
TEMIIepaTyphl U
TEPMOMETPA»

20 | IIpakTuueckas [Ipaktuueckas | Mcronb3oBaHHe MPAKTUYECKUX PAOOT JIst
pabora pabora MIO3HAHUS OKPY’KAIOLLEr0 MUPA Pa3IMuHbIX
Ne5«Omnpenenenue METOJIOB (HaONI0/IeHUe, U3MEPEHUE, OIIbIT,
TEMIIepPaTyphI AKCIIEPUMEHT, MOJICTIMPOBAHUE U JP.)
KpUCTAITU3AUU
BELIECTBA»

21 | ®dusnueckue u Jlexuus [To3HaKOMUTBCA C BaXKHEUILINMU XUM.
XUMHUYECKHE MOHATUSIMH: (PU3UUECKHE U XUMHUECKHE
aBJieHUs. Beinenenue SIBIICHHSI, XUMUYECKasl PEaKInsl; yMEHHE
Y TIOTJIONICHUE TeIlIa OTIMYATh XUMUYECKHE PEAKIIUU OT
— IIPU3HAK (bu3nYeCKuX SIBICHUN
XAMHYECKOH
peakuuun

22 | IlpakTHueckas [Ipaktnyeckas | Mcmonb30BaHue MPaKTHYECKUX H
pabota Neb6 paborta 71a00paTOPHBIX PabOT, HECIOXKHBIX
«DK30TepMHUECKast AKCIIEPUMEHTOB IS J0Ka3aTelIbCTBA
peaxkuus» BBIJIBUT'AEMBIX MPEAIIOIOKEHHH; OMMcaHue

23 | IlpakTuueckas [IpakTHyeckast | pe3ylbTaTOB ITUX padbOT
pabota Ne7 paborta
«QHJI0TepMUYECKast
peaxius»

24- | CkopocTh KonnextuBHas | 3HaTh onpeseneHne CKOPOCTH XUMHUIECKOM

25 | XUMHYECKHX pabota peakuu U e€ 3aBUCUMOCTb OT YCJIOBHUH
peakumit poTeKkanus peakunu. [lonuMare 3Ha4YeHHE

TEPMUHOB «KaTaJIU3aTOP», KAHTUOUTOP»,
«(hEpMEHTBI».

26- | XuMunyeckue KostektuBHast | YMeHUe XapaKTepu30BaTh OCHOBHBIE

27 | npesparueHus. pabora MIOJIOKEHUS AaTOMHO -MOJIEKYJISIPHOTO YUEHHUS,
XuMHUIecKne MIOHUMATb €r0 3HaYeHHE
peaxiuu.

28- | Xumuyeckue KonnektrBHass | YMeHHE COCTaBIATh YPABHEHUS XUM. PEAKIIMIA.

31 | ypaBHeHws. pabota
Bemonnenue
TPEHUPOBOYHBIX
YIIPAKHEHUH 110
COCTaBIICHUIO
ypaBHEHUH
XUMHAYECKHX

peakuui




32- | Tunbl XUMHUYECKHX 4 YMeHue onpenesnsaTh peareHThl U PO TyKThI

35 | peakrmit pEeaKIMK; pacCTaBIATh KOP(HUIIMECHTHI B

36 | IlpakTuueckas 1 [IpakTyeckass | ypaBHEHUSX pEaKLMi HA OCHOBE 3aKOHA
pabota Ne8»Turib paborta COXPaHEHHUs MacChl BEILLECTB
XUMHYECKHX
peaxkuuii

Pasnen 5. OcHoBbl pacueTrHoii xumun(10 yacos)

37- | Moap — eauHULA 2 Pemrenue YMeHue BEIUHUCIATE: KOJINYECTBO BEMISCTBA

38 | konmuecTBa 3a/1a4 WJIM MaccCy 10 KOJIMYECTBY BEIIECTBA WIIN
BeulecTBa. MossipHast Macce peareHTOB UM MIPOYKTOB PEAKIIUU
Mmacca.

39- | Beruncienus no 4 YMeHHEe BBIYUCIATh MOJIIPHYIO Maccy 10

42 | XUMUYECKUM dbopMyIe coequHeHHs, KOJTUYECTBO BEILIEeCTBa,
YPaBHEHUSM. 00BeM HIIM Maccy MO KOJMYECTBY BEILIECTBa,

00BeEMY MJIM Macce PeareHTOB UM MPOJYKTOB
peakuuun

43- | 3akoH ABOrajpo. 2 YMeHre BEIYNCIITE: KOJIMYECTBO BEIISCTBA,

44 | MonstipHblii 00beM 00BeM HIIM Maccy MO KOJMYECTBY BEILIECTBa,
ra3os. 00BbeMy HJIM Macce peareHTOB U MIPOAYKTOB
OTtHocutenbHast peakiuu; (HaxXoIuTh 00BEM rasza mo
IUIOTHOCTD I'a30B. M3BECTHOMY KOJIMYECTBY BelIecTBa (1

MPOU3BOIUTH OOpPATHBIC BEIYMCIICHUS))

45- | Pemienue 2 Pemenue YMeHue: XxapakTepru3oBaTh XUMHUECKUE

46 | sKCHIEpUMEHTATBHBIX 3a1a4 CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
3a/1a4 10 TeMe BELIECTB; ONPENEIATh MPUHAIIIEKHOCTh
«IIpakTuky™m 1o BEILECTB K ONPEACICHHOMY KJIacCy
U3Y4YECHUIO CBOWCTB COEJIMHEHUI COCTaBIATH (POPMYIIBI
BEII[ECTB OCHOBHBIX HEOPraHWYECKUX COCAMHEHHUI N3YUYEeHHbBIX
KJIaCCOB KJIaCCOB
HEOPTraHUYECKHUX
COCIMHEHUH »

Pazjaen 6. OcHoBBI J1eKTpOIUTHYecKOH qucconuanuu(11 yacos)

47 | TlpakTudeckas 1 [Ipaktnueckas | MccaenoBars 3J€KTPONPOBOIHOCTH BOJBI B
pabota Ne9 pabota 3aBUCUMOCTH OT CII0c00a €€ OUUCTKU
«O4YncTKa BOAEI OT
PacTBOPUMBIX
puMecen»

48 | Dnekrponurhueckas | 1 Jlexuust 3HaTh ONpPEETCHUS MOHATUN «IJEKTPOTUTY,
aucconuanusa — KHEBJICKTPOIIUT», «OJICKTPOJIUTUUCCKAA
IJIaBHOE YCJIOBHE JUCCOLIMAIUS»

IIPOTEKAHUs PeaKkui
B PacTBOpaX.

49 | Dnexrponutnueckas | 1 «Mosroson 3HATh ONPEIEIICHUS NOHATHN «KHCIIOTA»,
JUCCOIAIUS KHCIIOT HITYPMY, «OCHOBAHHUE», «COJIbY» C TOUKHU 3PEHUSI TEOPUU
, IEN0YeN 1 CcoJei. OO6cyxnenue AIEKTPOJIUTAYECKON AUCCOIMALINU. Y METh

OOBSACHATH OOIIHE CBONCTBA KUCIOTHBIX
LIEJIOYHBIX PACTBOPOB HAJIMYMEM B HUX HOHOB
BOJIOPO/ia U TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATh
YpaBHEHUS 3JEKTPOJIUTUYECKON JUCCOLHAIIUU
KHCJIOT, OCHOBAHUI U COJICH.

50 | IMpakTrueckas 1 [Ipaktnueckas | IIpowsmrocTpupoBaTh S3KCIEPUMEHTOM
pabota NelO pabora KJIaCCU()MKALIMIO BEIIECTB HA HJICKTPOJIUTHI U
«ONEKTPOIUTHYECKAS HEIJIEKTPOJINUTHI

JUCCOLIMAIIHA>)




51 | IlpakTuueckas 1 3aKpenuTh MOHATHUS «CHIIBHBIN» U «CIa0BIN
pabotaNel 1 AIIEKTPOJIUT.
«CuibHble U cinabble
JJIEKTPOIIUTHI»
52 | Ilpaktuueckas 1 MMeTs npencraBiaeHue 0 pojid TeMIIepaTyphl B
pabotaNel2 AIEKTPOJIUTAYECKON AUCCOLUALINHI
Bnusinue
TEMIIepaTyphl Ha
JMCCOLIMALIUION
53 | [IpakTuueckas 1 IIpaktuueckas | Mmers npezacraBieHne O BIUSHUU
pabota Nel3 pabora KOHLEHTPALMU pacTBOPa AJIEKTPOJIUTA HA €TI0
«Bnusaue AIEKTPOJINTUYECKYIO TUCCOLUALINIO
KOHIIEHTPALUH
pacTBopa Ha
JUCCOLIUALIUION
54- | Pemienue 4 Pemenue YMeTh 0CyIecTBISATh XUMUYECKHUE OIBITHI Ha
57 | BKCIIEpUMEHTAIBHBIX 3aga4 3HaHUE KaYeCTBEHHBIX PEaKIIHii; COCTaBIATh
3a/1a4 1o Teme TIOJTHBIE M COKpPAIIEHHBIC HOHHBIC YPABHEHUS
«QIIEKTPOJIUTUYECKAS HEOOpaTUMBIX PEAKLUN U Pa3bsICHATh X
JIVICCOTTHALINS CYIIHOCTh. XapaKTepU30BaTh YCIOBHS TCUCHUS

peaKkuuii, UIyImMx A0 KOHIA, B paCTBOpax
JJIEKTPOJIUTOB

Paszpnen 7. [IpakTMKYM IO M3y4YeHHMIO CBOMCTB BeIIECTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHX
coequHenuii(11 yacon)

58- | Okcusr: 2 Kpyrastit cTon, | YMeHue Ha3bIBaTh COEAMHEHUS N3YYEHHBIX

59 | knaccudukanus, J/p. KJIaCCOB (OKCHJIOB); ONIPEAETSATh
HOMEHKJIaTypa, MPUHA/IJIEKHOCTD BEILIECTB K ONPEEIIEHHOMY
CBOWCTBA, KJIaccy COeTMHEHUH (OKCuaam);

MOJIyYEHHUeE, XapaKTepu30BaTh XUMUYECKUE CBOWCTBA
IpUMEHEHHE. OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB
JlaGopaTOpHBIii OMBIT (OKCHIOB); COCTABIATH (POPMYITBI

Ne5. Habmronenue HEOPraHWYECKUX COCAUHEHUM U3Y4EHHBIX
pacTBOPUMOCTHU KJIaCcCOB (OKCH/IOB)

OKCHJIOB aTIOMUHUS,

HATpUS, KaJIbIUsI U

MEZH B BOJE.

60 | T'mapokcumsl. 1 Jlexuus YMeHue Ha3bIBaTh COETMHEHNS N3YUEHHBIX
OcHoBanust: KJIaCCOB (OCHOBaHMIA), ONPEACTIATh
KJ1acCcU(pUKanus, MIPUHA/IJIEKHOCTD BEIIECTB K ONPEEIEHHOMY
HOMEHKJIATypa, KJIACCy COeTMHEHUI (OCHOBAHUSM)
MOJIyYEHHUE.

61 | IIpaktuueckas 1 [Ipaktuueckas | ChopmupoBats npenacrasieHue o PH kak o
pabota Nel4 « paborta XapaKkTEePUCTUKE CPeNl
Onpenenenne PH
pacTBOPOB»

62 | IlpakTrueckas 1 W3y4uTh CyIIHOCTh PEaKIIUU HEUTpaTH3aIiH
pabota Nel5
«Peaknus
HEWUTpaIU3aluu
BzaumoneiictBue

TUIPOKCHUIA HATPHS C
COJITHOM KUCJIOTOMN)




63 | AMmdoTepHbIe Jloxnansl YMeHue xapakTepu30BaTh XUMHUYECKHE
OKCHUIBI U CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
TUIPOKCHU/IBI. coerHeHuH (aM(pOTEPHBIX HEOPTaHUYECKHX

COCTMHEHUIN)

64 | Kucnoter. Cocras. KomnextuBHas | YMeHHe Ha3bIBaTh COCAMHEHUS U3YUYECHHBIX
Knaccudukanus. paborta KJIaCCOB (KUCJIOT); ONPEAEsATh
Homenxknarypa. IIPUHAJJIEKHOCTD BELLIECTB K ONPEECIIEHHOMY
[Tosryuenue Kucnor. KJIacCy COEIMHEHUH (KUCIIOT); yMEHHE

COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKHIX
COEJIMHEHUI U3YyUYEHHBIX KJIacCOB

65 | Xumuueckue KosnextrBHass | YMeHHE COCTaBIATh YPABHEHUS XUMUYECKUX
CBOICTBa KUCIIOT pabota peaxkiui, XapakTepU3yLUIMX XUMUUECKHUE
JlabopaTopHbIil ONbIT CBOICTBA KUCJIOT; YMEHUE PACIIO3HABATh
Neb. OMBITHBIM ITyTEM PAcTBOPBI KUCIIOT U IIeJ0uei
BzaumoneiictBue
MeTaJuIoB (MarHusi,

LIMHKA, JKEJIe3a,
MeJIM) C pacTBOpaMu
KHCJIOT

66 | Comm. KosnektuBHas | YMeHue coctaBisiTh GOpMYIIbI
Knaccugukarus. pabora HEOPraHUYECKUX COCIUHEHUN N3YYEHHBIX
Homenxknarypa. KJIacCOB (coJieil); yMEHUE Ha3bIBaTh
Crioco6bI nosyueHust COEJIMHEHUS U3yYEeHHBIX KJ1accoB (cosei);
conen ONpEAENATh NPUHAIEKHOCTD BEIIECTB K

OIIpeIelIEeHHOMY KJIacCy COeAMHEHUH (comeil);
YMEHHE COCTABIIATH (DOPMYIIbI
HEOPraHWYECKUX COCTMHEHUN

67 | CpoiicTBa coseit KomnexktnBHas | YMeHHe XapakTepu30BaTh CBOMCTBA

paborta M3YYEHHBIX KJIACCOB HEOPraHNYECKHUX BELIECTB

(comeit); yMEHHE COCTaBIIATh YPaBHEHUS
XUMHUYECKHUX PEAKIMH, XapaKTEPU3YIOIUX
XMMHUYECKHE CBOICTBA COJIEH

68 | Ypok o6o6mieHne [TonBeneHue UTOTOB
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