MYHUIUITAJIBHOE BIO/DKETHOE OBIIEOBPA30BATEJIbHOE YYPEX/IEHUE
«KAJIMHOBCKAA CPENHAA OBIHEOBPA3OBATEJIBHAS HIKOJIA»
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PABOYAS ITPOTPAMMA

Kypca BHEYPOYHOM ACATEIbHOCTH

«XHMHS BOKPYI HAC»

C Ucrnosib30BanueM obopyoBanus tenrpa Touka Pocta

HanpasnenHocthb: ecTecTBeHHO-HayIHas
Jnsa 8-9 knaccos

KomnuuectBo yacoB 68

CocraButens: yuntenb Xuman 1 6nonoran, Opnosa Bepa Ilerposna

c. Kamanoska, 2022-2023r.



PABOYAS TIPOI'PAMMA BHEYPOYHO# AeSITEIbHOCTH 110 XUMHMHU
1 8-9 KJIaCCOB € UCIOJIB30BAHUEM 000PY/I0OBAHUSA LIEHTPA
«Toukapocra»

PaGouast mporpaMmma BHEYPOUHOU NIESATEIBHOCTU MO Kypcy «XHMHUs» COCTABICHA Ha
OCHOBE CJIEYIOIIMX HOPMATUBHBIX JNOKYMEHTOB: DenepanbHbiil 3ak0oH Poccurickonn denepanuu
ot 29 nexadps 2012r. N273-d3 "O6 obpazoBanuu B Poccuiickoit ®eneparuu’.

®denepanbHblii  TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT OCHOBHOTO OOUIETO
oOpa3oBaHus, YTBEPXKICHHBIA MpuKazoM MuHHCTEpCTBA oOpa3zoBanuss u Hayku PD ot 17
nexabps 2010r. Ne1897 "OO6 ytBepxkaeHuu deaepaibHOTO rocy/1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOI'O 00111ero oopa3zoBaHus".

[Ipuka3 MunucrepcTBa oOpa3zoBanusi U Hayku P® ot 29.12.2014r. N1644 "O BHeceHUH
U3MeHeHU B npukaz MunucrepctBa obpazoBanuss u Hayku P® ot 17.12.2010r. N1897 "O0
yrBepxaeHnn @I'OC ocHOBHOrO 00111€r0 00pa3oBaHus".

[IpumepHast ocHOBHasi 0Opa3oBaTefibHas NpPOrpaMMa OCHOBHOI'O OOWIEro oOpa3oBaHus,
oJloOpeHHas pelieHueM (¢eaepaTbHOTO Y4eOHO-METOAMYECKOro OOBEIUHEHUSI IO CpPEeIHEMY
obpazoBanuto (mporokon ot 08.04.2015 Nel/15.8 pen. nmpotokosna ot 28.10.2015 Ne3/15).

Asrtopckas nporpamma H.H. I'apel « Xumus. Pabouune nporpammsl. Ilpenqmernas aunHus
yueOHukoB I'. E. Pymutuca, @. I'. denpamana. 8—9 kiaccel»: mocobue s yduTenen
obmeoopazoBarenbubix opranmsanuii / H. H. 'apa. — 2-¢ uzn., mon. — M.: IIpocsemienue,
2014.

JlokaneHbii akTel MBOY «Kanmunosckass COL».

- OoCHOBHas oOpasoBatenbHass mporpaMmma MBOVY «Kammnosckas COII» OOIT OO0
IMpuka3 Nel71/1 ot 29.08.2021.

B oOydenun xumuu OOJBIIOE 3HAYEHUE MMEET SKCIEPUMEHT. AHAIU3UPYS Pe3yJbTaThl
MPOBEIEHHBIX OIbBITOB, ydYalluecs YOEXKTAroTCs B TOM, 4YTO T€ WM HMHBIE TEOPETUUYECKUE
MPEACTABICHUS COOTBETCTBYIOT WJIM HPOTUBOpPEYAT PEATbHOCTH. TONBKO OCYIIECTBISIS
XUMUYECKUI SKCIEPUMEHT MOKHO MPOBEPUTh JOCTOBEPHOCTHh IPOTHO30B, CJHIECJIAHHBIX Ha
OCHOBaHMU Teopuu. B mpoiiecce sKcriepuMeHTaIbHOM paboOThl ydariuecss MpuoOpeTaroT OIbBIT
MO3HAHUS PEATBbHOCTH, SBISIONIMICS BaXKHBIM JTanoM (OPMHUPOBAHUS y HHUX YOeKICHU,
KOTOpPBIE, B CBOIKO OYEPE/b, COCTABISAIOT OCHOBY HAYYHOI'O MUPOBO33PEHHS.

Buenpenue ob6opynoBanus 1mudpoBoii saboparopun IieHTpa «Todka pocTa» MO3BOIHUT
KayeCTBEHHO M3MEHUTH Ipolecc 00ydeHus XuMuu. KonnuecTBeHHbIE HKCIEPUMEHTHI MO3BOJIAT
MOJIY4aTh JIOCTOBEPHYIO MH()OPMAIIMIO O TPOTEKAHUM TEX WJIM MHBIX XUMUUYECKHUX IMPOIeccax, O
CBOMCTBax BemiecTB. Ha OCHOBE MOIYYEHHBIX IKCIEPUMEHTANBHBIX JAHHBIX 00ydaeMble CMOTYT
CaMOCTOSITETILHO JIENaTh BBIBOJBI, 0000IIATh PE3yNbTATHI, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO Oy/IET CrIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMYA 00YYEHHS IIKOJIBHUKOB.

JUtst u3yueHus: mpeaMeTa « XuMuUsD» Ha 3Tare OCHOBHOI'O OOIEro 00pa3oBaHUs OTBOJMTCS
68 vacos:

8-9 knacc —68 vacos;

JlanHast oOpa3zoBarenpHas mporpamMMa OOECTIEUMBACT YCBOCHHUE YYAIMMHUCS Ba)KHEHIITHUX
XUMUYECKUX 3aKOHOB, TEOpUH U MOHATUN; (GOPMUPYET NPEACTABICHUE O POJM XUMHUH B
OKpPYXAaIOLEM MHUPE U KU3HU yenoBeka. [Ipy 3TOM OCHOBHOE BHMMAaHUE YAENSAETCS CYLIHOCTH
XUMUYECKUX PEaKIMi U METOJIaM UX OCYILECTBICHHUS.

OnHuM U3 OCHOBHBIX MPHUHIUIIOB TIOCTPOCHUSI MPOTPaMMbl SIBISIETCS MPUHIIMI
JOCTYNHOCTH. OKCIEPUMEHTANIbHbIC JIaHHbIC, TIOJYUYECHHbIC YYalIUMHUCS TIPU BBIIOJTHEHUU
KOJIMYECTBEHHBIX OMBITOB, MO3BOJSIOT YUYAIIUMCS CAMOCTOSATENIbHO JI€JIaTh BBIBOJbI, BBISBISATH
3aKOHOMepHOCTH. [loAaXoapl, 3al0KEHHBIE B COAEpPXKAHUE MPOrpaMMbl Kypca, CO3LAI0T



HEO0OXOIUMBbIE YCIIOBUS JJIi CHCTEMHOI'O YCBOCHHS yYallIUMHUCS OCHOB HAyKH, JUIsl oOecreyeHus
pa3BHBAIOLIETO M BOCIUTBHIBAIOUIEIO BO3AEHCTBUS OOYYEHHMsS Ha JIMYHOCTh Yy4yallerocs.
dopMupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMbI YOSXKICHUN IKOJIbHUKA, IIEHTPAIbHBIM
AJIPOM €ro Hay4YHOTO MUPOBO33PEHHUS.

Ha 6a3e uenrtpa «Touka pocta» obecrnieunBaeTcs peanusanus o0pa3oBaTeIbHbIX IPOrPaMM
€CTECTBEHHOHAYYHOMN U TEXHOJIOTUYECKON HAIIPABJICHHOCTEN,

pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMU 3aKOHOJATENBCTBA B cpepe 0Opa3oBaHUs
U ¢ yu€ToM pekoMmeHauuii denepaibHOro oneparopa yueOHOro npeaMera « Xumus».

OOpasoBatenbHass mOporpaMma IO3BOJSIET HWHTErPUPOBATh pealu3yeMble MOJIXObI,
CTPYKTYpPY U COJIep>KaHHe IIPU OpraHu3aluy o0yyeHusi XuMuu B 8—9 Kkiiaccax, BBICTPOEHHOM Ha
6a3e 1000ro 13 JOCTYMHBIX yueOHO-MeToanueckux komiiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzauuu aanHod OIl mozBossier
CO3/JaTh YCJIOBUS:

- JUTSL paCIIMPEHUs COACPHKAHUS IIKOJIBHOTO XUMHUYECKOT0 00pa30BaHUs;

- JUIs  TIOBBIIIEHUS  TO3HABATENHOW  AKTMBHOCTH  OOYyYaloIIUXCS B
€CTEeCTBEHHOHAY4YHOI 001acTy;

- JUISE  pa3BUTHS JIMYHOCTH peOEHKa B TMporecce OOydeHUs XUMHUHU, €ro
crocoOHocTel, (OPMHUPOBAHUS W YIOBJIETBOPEHUS COIMAIBHO 3HAYUMBIX[ | WHTEpPECOB U
nOTpeOHOCTEH;

- UIst paboThl C OJapEHHBIMU UIKOJIBHHUKAMU, OpPTaHU3allMM HX Ppa3BUTUS B
pa3TUYHBIX 00acTaX 00pa30BaTEIbHOM, TBOPUYECKOMN AESATEIBHOCTH. [

Heab v 3apa4un

1. Peanuzanust OCHOBHBIX 00II€00pa30oBaTENbHBIX MPOTPaMM IO  y4E€OHBIM
npeaMeTaM €CTECTBEHHOHAYYHOW HAaNpaBJIE€HHOCTH, B TOM YHCJIE B paMKax BHEYPOUHOU
JESTENBHOCTH 00YyYaroInXcs;

2. BBEJICHUE COBPEMEHHBIX CPEJCTB OOYYECHHS M BOCIUTAHUS IS U3y4deHUs (B
TOM YHUCJIE SKCIIEPUMEHTAIIBHOI0) AUCUUILIUH (MOYJEl) €CTECTBEHHOHAYYHOM HAIMPaBICHHOCTH
MIPY peajn3alui OCHOBHBIX 00111€00pa30BaTeIbHbIX nporpaMMm U

JIOTIOJTHUTENBHBIX 00111€00pa30BaTeNIbHBIX IPOTrpaMM, B TOM YHCIE IS
pacIIMpeHus CoAepKaHus y4eOHOro nmpeameTa « XuMus».

3. BOBJICUECHHE YYAIUXCS B IPOEKTHYIO JAEATENBHOCTb.

[Mpodunbublii  KOMIUIEKT oOopyaoBaHusi 1eHTpa «Touka poctay obecrmeunBaeTt
3¢ (deKTUBHOE IOCTHKEHHE O00pPa30BaTEIbHBIX PE3YJbTAaTOB OOYUYAIOUIMMUCS IO Iporpammam
€CTECTBEHHOHAYYHON HAIPABICHHOCTH, BO3MOXXHOCTh YIIIYOJIEHHOTO H3YyY€HHUS OTEIbHBIX
IpEeIMETOB, B TOM 4ucie 1 (HopMHUpOBaHUS M300pPETATEIBCKOr0, KPEATUBHOIO, KPUTHUECKOTO
MBILUICHUS, Pa3BUTHS (QPYHKIMOHAJIBHON TIpaMOTHOCTH Yy OOydYaloluxcs, B TOM YHCIIE
€CTECTBEHHOHAYYHOM U MAaTEMATUYECKOM.

OKCHEpUMEHT SIBISETCS WCTOYHUKOM 3HAHMM M KPUTEPUEM HX HCTUHHOCTH B HayKe.
Konnenuus coBpeMeHHOro 00pa3oBaHUSl MOAPA3yMEBAET, YTO B Y4YEOHOM DSKCHEPUMEHTE
BEIYLIYI0O pOJIb JIOJDKEH 3aHATh CaMOCTOSITENIBHBIA ~ HMCCIIEJOBATEIbCKUN  YUYEHUYECKUI
AKCIIEPUMEHT.

CoBpeMeHHbIE 3KCIEPUMEHTAIBHBIE UCCIEAOBAHMS MO XUMHUHU YK€ TPYJAHO NPEICTaBUTH
0e3 UCIOJIb30BAHMSI HE TOJIBKO AHAJIOTOBBIX, HO M LHU(POBBIX HW3MEPUTEIBHBIX NMpUOOpOB. B
®epnepanbHoMm  ['ocyapapctBenHoM OoOpazoBarenbHoM Cranpapre (PI'OC) mpomucano, 4TO
OJIHUM W3 YHUBEPCAJIbHBIX YYEOHBIX NEHUCTBUN, MPUOOpPETAEMBbIX y4YalIUMUCH, JOJHKHO CTaTh
YMEHHUE «IPOBEJECHHSI ONBITOB, IPOCTHIX 3KCIEPUMEHTANBHBIX HCCIECI0BAaHUM, NPAMBIX U
KOCBEHHBIX HM3MEpPEHUN C MCIOJb30BAHMEM AaHAJOIOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX



pruOOpPOBY.

VY4eOHBIN SKCIEPUMEHT M0 XUMHH, IPOBOJAUMBIN Ha TPaAULIIMOHHOM O0OpyIOBaHUH, Oe3
npUMEHEHUs! IU(PPOBBIX TaOOPaTOPHii, HE MOKET MO3BOJIMTH B MOJHOM MEpe PELIUTh BCE 3a4aUu
B COBPEMEHHOM WIKOJIE. ODTO CBA3AHO C PANOM IPUYMH:

J TPaIUIIMOHHOE IIKOJIbHOE OO0OpyJOBaHME W3-32 OTPAaHUYCHUS TEXHUYECKUX
BO3MOKHOCTEH HE MO3BOJIIET MPOBOJAUTH MHOTHE KOJIMYECTBEHHBIC NCCIICIOBAHMS,

J JUIATENBHOCTh ~ TPOBEACHUS XUMHYECKHX  HCCIEJJOBAaHMA HE  BCerjaa
COTJIACYETCAC TUTETbHOCTHIO YIeOHBIX 3aHATHH;

J BO3MOXKHOCTh ~ TPOBEACHHSI MHOTHUX  HCCIEJOBAaHUW  OTPAaHUYMBACTCS
TpeOOBaHMUSIMHU TEXHUKU OE€30MAaCHOCTH U JIP.

Hudpoass  maGoparopusi  MOJHOCTHIO  MEHSET  METOJUKY W COJAEp KaHHe
OKCMIEPUMEHTANBHON JIEATEIHPHOCTH W pelIaeT BhIIENepeyrciieHHble Tpoonembl. [lmpoxuii
CIEKTp JAaTYMKOB TIO3BOJISIET y4YalIMMCS 3HAKOMHTBCA C TlapaMeTpaMHu XHMHYECKOTO
OKCMIEPUMEHTa HE TOJHKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM YypoHe. Lludposas
naboparopusi  MO3BOJSET BECTH  JUIMTENBHBIA  OKCIIEPUMEHT  JlaXe B OTCYTCTBHE
AKCMIEPUMEHTATOPA, 4 YaCTOTa MXU3MEPEHU HETIOIBIACTHA YEIIOBEYECKOMY BOCIIPHUSTHIO.

B mpomecce ¢dopMupoBaHHS ~OKCIEPUMEHTAIBHBIX YMEHHHA YYCHHK OOydaercs
MPECTaBIATE HHPOPMAITUIO 00 UCCIICIOBAHUH B YETHIPEX BUIAX:

L4 B B€p6aJII)HOM: OIIUCBIBATL OKCIICPUMCHT, CO3J4aBaTb CJIOBCCHYIO MOJCIIb
OKCIICPUMCHTA, (1)I/IKCI/IpOBaTI) BHHUMAHHUC HA U3MCPACMBIX BCIIMUYMHAX, TCPMHUHOJIOTHUH,
L4 B TAOJIMYHOM: 3aIOJIHSITH Ta6J'II/IHBI JAaHHBIX, JICKAIIUX B OCHOBC ITOCTPOCHUA

rpadgukoB (MpuU 3TOM Yy Y4YalIMXCS BO3HMKAeT MepBUYHOE[] TMpeacTaBieHHe O MaciTabax
BEJINYUH);

o B TrpaduueckoM: CcTpouTh Trpaduku 1O TaOJWYHBIM JIaHHBIM, YTO JaéT
BO3MOKHOCTb MEPEX0/IA K BBIIBHKEHHUIO TUIIOTE3 O XapaKTEPE 3aBUCUMOCTUMEKY BEIUUHMHAMU
(mpu 3TOM Yy4YWTENb TMOKAa3bIBAET MPEUMYIIECTBO B BHU3YyaJW3alMUd 3aBUCUMOCTEN MEXIY
BEJIMYMHAMHU, HATJISITHOCTh 1 MHOTOMEPHOCTb );

o B BHJE MaTEMaTHUYECKUX YPABHEHMIl: JaBaTb MaTEMAaTHYECKOE OIMCAHHE
B3aMMOCBSI3H BEJIUYMH, MaTeMaTHIECKOE 0000IICHHE.

[lepexon OT Ka)koro sTamna MpeacTaBieHus UHPOpPMAIMK 3aHUMAET I0BOJIBHO OOJBIION
MPOMEXKYTOK BpemMeHu. B 7—8 kiaccax 3TOT mporiecc HeoOXOAWM, HO B CTapIIMX Kiaccax
MOXXHO OBUTO OBl ATO BpeMs MOTPATHTh Ha pelieHue Ooyiee BaKHBIX 3amad. B »ToM miiaHe
udpoBeie TabOpPaTOPUU CYIIECTBEHHO DJKOHOMAT BpeMs. IJTO BpeMsl MOXKHO TMOTPAaTUTh
cormacio ®I'OC nHa QopmupoBaHue WHCCIEIOBATEIBCKUX YMEHUN ydYalUXCs, KOTOpbIE
BBIPAXKAIOTCS B CIAEAYIOUIUX IEHUCTBUSX:

- oTIpe/ieTIeHUE TPOOIIEMBI;

- MOCTaHOBKA MCCJIEIOBATEIILCKOM 3a/1auu;

- IUIAHUPOBAHUE PEIICHUS 3a/1auu;

— MTOCTPOCHUE MOJETICH;

- BBIJIBMKEHHE TUIOTE3;[ ] AKCHeprUMeHTalbHas MPOBEpKa TMIIOTE3;

— aHaJu3 JaHHBIX SKCIIEPUMEHTOB WJIU HAOIIOACHUN;

— dbopMyITHUpOBaHKE BHIBO/IOB.

1. INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMBI
BHeYpouHoii 1esiTeJibHOCTH « XUMMS» st 8-9 KJ1accoB ¢ MCMOJIb30BAHUEM

o0opynoBanuss uHeHTpa «Touka pocTra» ¢ ONMCAHHEM YHHBEPCAJIBHBIX Y4eOHBIX
AEeMCTBUI, 10CTUTaeMbIX 00y4aHO UMM CH



JIn4HOCTHBIE pe3y/IbTaThI

OOyyaromuiicss MOAYYUT BO3MOXKHOCTH i (OPMHPOBAHUS CIEIYIOINIMX JTUYHOCTHBIX
YV A:

- oIpeJeieHre MOTUBALMY U3YUEeHHs y4eOHOro MaTepuana;

- OLICHMBAaHUE YCBAaWBAEMOro y4eOHOTro MaTepuana, UCXOJs U3 COLMAIBHBIX U
JMYHOCTHBIX IEHHOCTEN;

- NOBBILIEHUE CBOEr0 O0pa30BaTEIbLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX UCTOPUUYECKUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XMMHUU U OOIIECTBA;

- 3HaHUE NPaBUJI IOBEACHUS B UPE3BBIUANHBIX CUTYAIUAX;

- OLICHMBAHUE COLIMATLHON 3HAUMMOCTH MPOQPECCUH, CBA3AHHBIX C XUMHEH;

- BJa/ICHHE MpaBuiIaMu 0€30MacHOro OOpalleHUs C XMMUYECKUMU BEUIECTBAMU U
00opyAOBaHUEM, TPOSABIICHUE SKOJIOTUYECKON KYIbTYPHI.

MeTtanpeaMeTHbIE Pe3yJabTAThI
Pecynamuesnuvie
OOyuaronuics MOJy4YUT BO3MOXKHOCTH ISl (POPMHUPOBAHUS CJICAYIOMIMX PETYISATHBHBIX

YVI:

— IeNienojaranie, BKJIIOYas IOCTAHOBKY HOBBIX IIEJIeH, TIpeoOpa3oBaHuUe
NPAKTUYCCKOM 3a]]a4M B MIO3HABATEIBHYIO, CAMOCTOSATEIBHBIM aHAIN3 YCIAOBUH JOCTHIKECHUS 1ICTU
Ha OCHOBE y4€Ta BBIICIICHHBIX YUHUTEIEM OPHUEHTHPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuale;
TUTAaHUPOBaHUE MTyTH JOCTHKCHHS 1IETIeH;

— YCTaHOBJICHHE IIEJICBBIX IPUOPUTETOB, BBIJCICHUE aJbTEPHATHBHBIX CIIOCOOOB
TOCTHOKEHUS 1IeJId U BBIOOP Hambosee 3pheKTUBHOTO crioco0a;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISThH UM;

- yMEHHUE TIPUHUMATh PEIICHUS B TIPOOJIEMHOM CUTYaIUH;

- NOCTAaHOBKA YYEeOHBIX 3aJa4, COCTaBJICHHE IUTAHA U IIOCIICJOBATEILHOCTH
JNICUCTBU;

- opranuzanus pabovero MecTa IMpH BBHITIOJTHECHHH XHMHUYECKOTO SKCIICPUMEHTA,

- NPOTHO3WPOBAaHUE PE3yJbTAaTOB OOYUYEHUs, OICHHMBAHWE YCBOSHHOI'O MaTepHala,
OIICHKA KAa4eCTBAa M YPOBHA IMOJIYYEHHBIX 3HAHWUW, KOPPEKIHMs IJIaHa M crocoba NeWCTBUs MpHU
HEOOXOAMMOCTH.

Tlo3nasamenvhvie

OOyyaromuics MOTyYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHUS CIEAYIONINX TO3HABATEIbHBIX

YVA:

— TIOWCK ¥ BBIJIETICHHE HHPOPMAIINK;

— aHaNMW3 YCJIOBHH M TpeOOBaHUU 3a7a4yM, BHIOOP, COMOCTABICHUE W OOOCHOBAHHE
crioco0a pelieHus 3aa4u;

- BBIOOp Hambosee d(QPEKTHUBHBIX CIIOCOOOB PEIICHUS 3aJayd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHI;

- BBIIBIDKCHHE U 000CHOBAaHUE THITOTE3HI, BRIOOD crtocoba e€ mpoBepKu;

— CaMOCTOSATETFHOE CO3/IaHHWE AJITOPUTMA ACSATEIHLHOCTH TPH PEIICHUH MPOoOeM
TBOPYECKOTO M TIOMCKOBOT'O XapaKTepa;

— YMEHHS XapaKTepU30BaTh BEIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM;

- OIMMCBhIBAHUE CBOMCTB: TBépI[I)IX, KUAKUX, Fa3006pa3HBIX BCIICCTB, BBIACIICHUEC UX
CYIICCTBCHHBIX ITPHU3HAKOB;

- M300paxKeHrue cocTaBa MPOCTEUIINX BEIIECTB C MOMOIIbI0O XUMHUECKUX (popMynu



CYIIIHOCTU XUMHUYECKUX PEAKLUH C IIOMOIIBI0 XUMUYECKUX YPAaBHCHUN;

- MPOBEJICHUE HAONIOJEHUM, ONHUCAHUE T[PU3HAKOB MW YCIOBUH TEUYECHUS
XUMHUYECKUX PEAKLUM, BBIIOJIHEHUE XUMHUYECKOTO DKCIIEPUMEHTA, BBIBOABLI Ha OCHOBE aHaIu3a
HAOJIOCHUM 3a SKCIIEPUMEHTOM, pEIICHUE 3a/ay, MOJyYEeHHE XUMHUYECKON HHPOpMaluu H3
Pa3IMYHBIX UCTOYHUKOB;

- YMEHHE OPraHU30BbIBATH UCCIIEAOBAHUE C LIEIIBIO IPOBEPKU TUIIOTES;

- yYMEHHE JIeJaTh YMO3aKII0UeHUs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOBL;

- yMEHHE OOBEKTUBHO OLEHUBATh WH(OPMAIMIO O BEHIECTBAX W XUMHUYECKHX
npoLeccax, KpUTUYECKH OTHOCUTHCS K MICEBJOHAYYHOW HH(POPMALIUU.

Kommynukamusnvie

OO6yuarouiics NOJIYYUT  BO3MOXKHOCTh  JUIA dbopmupoBaHuUs (W) (14700111704
KOMMYHUKAaTUBHBIX Y'Y /I:

- NOJIHOE UM TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUU C 3aJayaMH H
YCJIOBUSMU KOMMYHHKAIIUY;

- aZIcKBaTHOE MCIOJIb30BAHUE PEUYEBBIX CPEACTB JJISI Yy4acTUsl B JIUCKYCCUU U
apryMeHTallii CBOEH MO3UIIMK, YMEHUE MPEICTaBIATh KOHKPETHOE COJIepKaHUE C COOOIIEHUEM
€ro B MMCbMEHHOM U YCTHOHU (popme,

- orpejiesieHre Crnoco00B B3aUMOJICUCTBHS, COTPYJIHUYECTBO B TMOHCKE U cOope
uHdOpMaInH;

- orpeJiesieHre Croco00B B3aMMOJIEUCTBHSI, COTPYAHHUYECTBO B TOHMCKE M cOOpe
uHbOpMallMK, ydacThe B JMalore, IUIAHUPOBAHUE OOIIUX CHOCOOOB paboOThI, MPOSBICHUE
YBAXUTEJIBHOTO OTHOLIEHHWS K JPYTMM YYalluMCs; OINHCAHHE COAECPKAHUS BBINOJIHAEMBIX
NEUCTBUIM C LEIbI0 OPUEHTUPOBKU B TMPEIMETHO- MPAKTHUYECKON MNESTEIbHOCTH; YMEHUS
YUUTBIBaTh pa3HblE MHEHHMS U CTPEMUTbCA K KOODAMHALUMHU PA3IUYHBIX MO3ULUNA B
COTPYIHUYECTBE;

- dbopMynupoBaTh COOCTBEHHOE MHEHHE U TMO3MIMI0, apryMEHTUPOBATh H
KOOPJIMHUPOBAaTh €€ C MO3UIMSIMH TapTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIEro
pelIeHns B COBMECTHOM JN€ATENbHOCTH;

- OCYLIECTBIIATh B3aMMHBI KOHTPOJb M OKa3blBaTb B COTPYJHUYECTBE
HEOOXOIUMYIO B3aMMOTIOMOIIIb;

- IUITAHUPOBaTh O0IIKE CIOCOObI PabOTHI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIIHIO,
OIICHKY JIEHCTBUIA MapTHEPA, YMETh YOSKIaTh;

- UCIIOJIb30BAaTh AaJICKBATHBIE SI3BIKOBBIE CPENCTBA MJII OTOOPAKEHHSI CBOMX
YyBCTB, MBICJICH, MOTHBOB W TOTPEOHOCTEH; oToOpaxaTh B peuu (omucaHue, OOBICHEHHE)
coJiep KaHMe COBEPIAEMbIX IEUCTBHI, Kak B (popMe IpOMKON COIMATN3UPOBAHHON peuH, Tak U B
(dhopme BHYTpEHHEH peyun;

- pa3BUBaTh KOMMYHMKATUBHYIO KOMIIETEHLIHMIO, MCIIOJb3ysl CPEICTBA YCTHOM WU
MUCbMEHHOW KOMMYHHUKAIlMM TIpU paboTe ¢ TEeKCTaMu YyYeOHWKAa W JOMOJTHUTEIbHOU
JUTEPATYPOr, CIPABOYHBIMH TAOJIUIIAMHU, TPOSIBIATH TOTOBHOCTh K YBRKCHUIO WHOW TOYKH
3peHHs TPU OOCYXKIECHUU PE3YJIbTaTOB BHIIIOJIHEHHOW paOOTHI.

IIpeomemmuvie pesynomamoi

Oo0yyarmuiicss HAYyYUTCH:

[IIpUMEHATH OCHOBHBIE ~ METOJbl  TMO3HAHWS: HAOJIOJCHHE, U3MEpPEHUe,
AKCIEPUMEHT;

- OMHUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, ra3000pa3HbIX BEUIECTB, BBIACISS HX




CYIIIECTBCHHBIE TIPU3HAKH,

— pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MacChl BEIIECTB, AaTOMHO-MOJICKYIISIPHOI
TEOpUH;

[Ipa3znuuaTh XuMU4ECKHe U GU3NUECKUE SIBICHUSA,

— Ha3bIBaTh MPU3HAKU M YCIOBHUS MPOTCKAHUS XUMUIECKUX PEAKIIHIA;

[Jcobmronats npaBuia 0e30MacHOi pabOThI IPU MPOBEAECHUH OIBITOB;

[Imonb30BaThes 1a00paTOPHBIM 000PYA0BAHUEM U MOCY10H;

[Imonmy4dats, cobuparh raszoo0Opa3Hble BEIIECTBA U  paclo3HaBaTh  HX;

[Ixapaktepu3oBaTh (HU3MUECKHME ¥ XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPTaHUYECKUX COCTMHEHUH,

DHpOBOIII/ITB OIIBITBI, MMOATBCPKAAINUC XUMHNYCCKUC CBOMCTBA HN3YUCHHBbIX
KJIACCOB HCOPIraHNYCCKUX BCIUICCTB,
U PACKpPBIBATH CMBICITI TIOHATHUA  «PAaCTBOP», BBIUHUCIEITH MACCOBYIO  ITOJIXO

PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

[JrOTOBUTBH PacTBOPHI C ONPEAETEHHON MACCOBOM 10JI€H PACTBOPEHHOTO BEILIECTBA;

[IxapakTepu3oBaTh 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUNIMYECKOU PEIIETKH,

[JonpenensiTh BUJ XUMUYECKOHN CBSI3M B HEOPTAHUUYECKUX COCUHECHUSX;

[JpackpbiBaTb OCHOBHBIC TIOJIOKEHUS TEOPUU IJIEKTPOJUTHUYECKOM JUCCOLMALINM,
COCTABJIATh YPABHEHHUS JJIEKTPOJIUTUUECKON JTUCCOLMALIMM KUCIIOT, IIEJI0YEN, COJIEH U peaKkui
MOHHOT'O OOMEHa;

[JpackpbiBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN, ONPEAEISITh
OKHUCIIUTENb U BOCCTAHOBUTEND,

[JcocTaBNsITh ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

[JHa3bpIBaTh (PAKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUUYECKON PEaKInu;

[JxapakTepu30BaTh B3aUMOCBSI3b MEK]y COCTAaBOM, CTPOCHUEM M CBOWCTBAMU HEMETAJIJIOB
1 METAJIJIOB;

[JOpOBOAWTH OMBITHI MO TOJYYEHUIO W HM3YUYCHUI0O XHUMHUYECKHX CBONCTB Pa3IUYHBIX
BEILIECTB;

- IPaMOTHO OOPAIATHCS C BEIIECTBAMU B TTOBCEIHEBHOM KU3HH.

OO0yuaromuiicst MOJY4UT BO3MOKHOCTh HAYYUTHCH:

[/BBIABUTaTh U TPOBEPSITH SKCHEPUMEHTAIBHO THUIOTE3bl O XUMHUYECKHUX CBOMCTBax
BEIIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, MX CIIOCOOHOCTH BCTYNMATh B XUMUUYECKUE PEAKIINH,
0 XapakTepe U NPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIUN;

[JxapakTepu3oBaTh BELIECTBA MO COCTaBy, CTPOEHUIO U CBOMCTBAM, YyCTaHABIWBAaTh
MPUYNHHO-CJICICTBEHHBIE CBSI3U MEX1Y JAHHBIMU XapaKTepUCTUKAMU BELIECTBA;

[JcocTaBisITh MOJEKYJSIPHBIE W TOJIHbIE MOHHBIE YPaBHEHHUS MO COKPALIEHHBIM MOHHBIM
YpaBHEHUSIM;

[IMpOTHO3UPOBATH  CIIOCOOHOCTH  BEIIECTBA  MPOSIBIATH  OKUCITUTENbHBIC  WIIH
BOCCTAHOBUTEIILHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIICHHS 3JIEMEHTOB, BXOISIIMX B €ro
COCTaB;

[/BBIABUTATh M MTPOBEPSITH AKCHEPUMEHTAIBHO THUIOTE3bl O pe3yJibTaTax BO3ACHCTBUS
pa3IUYHbIX (AKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOUN peaKInu;

[Jucnonb30BaTh NPUOOPETEHHBIC 3HAHMS JJI SKOJIOTMYECKU TPAMOTHOIO TOBEICHHUS B
OKPY’KAIOIIEH Cpeae;

[Jucnonb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETEHIIMU MPHU BHITOJIHEHUU IPOCKTOB U
pelieHnd y4eOHO-UCCIIeIOBATEeNIbCKUX 3a/lad M0 U3YYEHHUIO CBOMCTB, CHOCOOOB MOJIYYEHUS M



pacIio3HaBaHHUs BEILECTB;
- 00BEKTUBHO OLIEHUBATh MH(OPMALMIO O BEIIECTBAX U XUMUYECKUX MPOLECCAX;
[Joco3HaBaTh 3HAYEHHWE TEOPETUYECKUX 3HAHUW 10 XUMHHA [ NPaKTHYECKON
TEATENBHOCTU YEJI0OBEKA,
- co37aBaTh MOJIENIM U CXEMbI JUJISl PEIICHHs] YYEOHBIX M MO3HABAaTEIbHBIX 3a/1ay;
[ImoHuMaTh HEOOXOIAUMOCTb COOJIIOJIEHUS MPEANUCAHUM, MPEeAJIaraéMbIX B MHCTPYKLMSIX
M0 MCMOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHH U JIp.

2. COJAEP KAHME ITPOI'PAMMBbI
BHeypouHoil aeareqabHocTH «XUMMUA» pmas 8-9 kimaccoB (68 4acoB) ¢
HCNO0JIb30BaHUEM o00opyaoBaHus nupposoii 1adoparopuu «Touka pocrar»

Paznen 1 Xumnueckas jgadoparopus (4 yaca)

[TpaBunia TeXHUKH 0E30MACHOCTH MPU MPOBEJACHNUU UCCIEIOBAHUM, METUIIMHCKUE alTEUYKU
NepBOI TOMOIIM B KabuHEeTe XUMUU. MIHCTPYKTaX MO TEXHUKE 0€30MacHOCTH.

3HAKOMCTBO ¢ J1a00paTOpHBIM 000PYI0BAHHEM

XpaHeHHe MaTepPHAJIOB U PEAKTUBOB B XUMHUYECKOH J1abopaTopun

Pa3nen 2. BemecTBa, KoTopble Hac oKpy:xkamoT (9 yacoB)

[IpocThie U coXHBIE BElIeCTBA. XUMUYECKUE AIIEMEHTHI.

JlabopatopHubiii onbITNel. O3HakomieHHMEe ¢ 00pa3laMud TMPOCTHIX U CIOKHBIX
BEILECTB.

CocraB atmocdepsl. Kuciopos kak BaKHEHIINI KOMIOHEHT aTMOC(EpHI.

JlaGopaTopublii onbITNe2 «[TonydeHre Kuciopoaa U3 MepeKucu BOJAOPO/Ia,
J0Ka3aTeNbCTBO €r0 HATUYHUSY.

Bona B macmtabe miaHeTsl. @u3nUecKue CBOMCTBA, MApajoOKChl BOABI, CTPOSHHUE BOJIBI.
ITokazaTenu kaudectBa BOJAbI. VcciemoBanue BOABI M3 Pa3HbIX HUCTOUYHMKOB JlabopaTopHblil
onbITNe3 «OnpeeneHre BOJOMPOBOHON U TUCTUILIMPOBAHHOWBOIBI

JladopaTopHsblii onbITNe4«OKpacka UHAUKATOPOB B HEUTPAILHOU Cpeae»

Paznen 3. SIBiieHusi, mpoucxoAsiue ¢ BemecTBaMu (4 yaca)

UYucteie BemectBa u cMecu. Kmaccupuxamusi cmecei. CrocoObl paszielieHusi cMmeceil:
JIEHUCTBUE  MAarHUTOM, OTCTaWBaHWe, (WIBTPOBAHUE, BBIMAPUBAHHUE, KPUCTAJUIM3AIUS,
TUCTUIUISIUS

IIpakTnueckas padora Nel «Huctelie BelecTBa U1 CMECH»

IIpakTuyeckasi padora Ne2 «OuncTka BOJBI M BO3AyXa OT TBEP/IBIX YACTHUII»

Paznen 4. OcHOBBI 3KcIepUMeHTANBbHOM XxuMuu (19 yacon)

IIpakTuyeckas padora Ne3 l3yueHue CBOMCTB BELIECTB: HAIPEBAHUE BOJIbI, HATPEBAHUE
okcuna kpemuus (1V).

IIpakTuueckas padora Ned«l3mepeHue TtemmepaTypbl KHUIEHHS BOJbl C MOMOIIBIO
JNaTYMKa TEMIEPATYPBl U TEPMOMETPA»

IpakTnueckas padora NeS«Ornpenenenue TeMnepaTypbl KpUCTALNIM3ALUUBEIIECTBAY

Ou3nyYeCcKue M XUMHUYECKHE SIBJICHHS. BplaeneHne W NOTJIONICHHE TeIUla — NPU3HAK
XUMHUYECKOU pEeaKIUH.

IIpakTuyeckas padora Ne6 «IK30TepMUYECKas PEAKLIHS»

IIpakTuyeckas padora Ne7 «OHIoTEepMHUYECKAsT PEAKLIHAS»

CKOpOCTh XHMHUYECKMX pEakUuil. XHUMUYECKHE IPEBpPALICHUS. XHUMUYECKUE PEaKIUU.
XUMHAYECKAE YpaBHEHHs. BBINOJHEHNE TPEHUPOBOYHBIX VYIPAXKHEHUW MO COCTABJICHUIO
YpaBHEHUW XUMHUYECKHX peakuuid. Tunbl xumuueckux peakuuil. [Ipaktudeckast padora



Ne8»Tumnbl XUMHUYECKUX PEAKIUI

Pa3nen 5. OcHoBbl pacueTHoil xumuu (10 yacoB)

Monp — eauHHIAa KOJIMYECTBA BenlecTBa. MoisipHas Macca. BeiuucieHus o XuMU4eCKUM
ypaBHeHUsIM. 3aKoH ABorajapo. MoJispHbIii 00beM Ira3os.

OtHOcHUTENBHAS TUIOTHOCTH Ta30B. PellieHne SKCIepuMEHTANBHBIX 3a7a4 110 TEME

«ITpakTUKyM TI0 HM3Y4YEHHIO CBOWMCTB BELIECTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCMHEHUID)

Pa3jen 6. OcHOBBI dj1eKTpoIUuTHYEeCKOM quccounanuu (11 yacon)

IIpakTuyeckass padora Ne9 «Ounctka BOABI OT PACTBOPUMBIX IPUMECEI».
DJIIEKTPONIMTUYECKAS JUCCOIMALMS — TIJIABHOE YCIIOBHE MPOTEKAHUSI PEAKIMi B pacTBOpax.
DIIEKTPONIMTUYECKAS JUCCOLUAIUS KUCIIOT, IEJI0YEN U COJICH.

IIpakTuuyeckas padora Nel( «DnekTpoauTuyeckas AUCCOLUALIN

IIpakTuueckas padboraNell «CusbHbIe U ci1a0ble AIEKTPOIUTHI

IpakTuyeckas padoraNel2» Biusaue temnepaTypbl Ha TUCCOLUALIUION.

IIpakTuyeckas padora Nel3 «BnusiHue KOHIIEHTpAMU pacTBOPA HA JUCCOLIMAIIAIO

Penienue skcriepuMeHTaNbHBIX 3a7a4 M0 TEME «DJIEKTPOJIUTHUYECKAS AUCCOLIUALTUS.

Pasnen 7. IIpakTMKyM N0 WU3y4YeHHI0 CBOWCTB BelleCTB OCHOBHBLIX KJIAacCOB
HeOpraHuveckux coequHeHui. (11 yacon)

Oxkcuapl:  kinaccupukaiys, HOMEHKJIATypa, CBOWCTBA, TOJy4YeHUE, NPUMEHEHUE.
JlabopatopHsiii onbIT NeS. HaGnrogeHne pacTBOPUMOCTH OKCUAOB JIFOMUHUS, HATPUS, KaJIbLUs
U MEJIU B BOJIE.

I'unpoxcuasl. OcHoBaHUs: KiaccupUKaIKsl, HOMEHKIATYpa, OJTyYeHHE.

IpakTuueckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IIpakTuyeckas padora NelS «Peakuust HeiTpanuzanuu BzauMoneicTBue rHIpOKCHIA
HATpUs C COJISTHOM KUCIIOTON»

Amdotepnsbie okcunbl U ruapokcuabl. Kucnotel. Coctas. Knaccudukamus. Homenkinarypa.
[Tomy4denue KUCIOT.

XHUMHUYECKHE CBOMCTBA KUCIIOT

JlabopaTopHsblii onbIT Ne6. «B3anmoielicTBue MeTauioB (Mardus, IUHKa,Kene3a, MeIn) C
pacTBOpaMu KUCIOT.»

Comu. Knaccudukanus. Homenknarypa. CriocoOsl nomydenus cosueit. CBoiicTBaconeit

Y4eOHO-TeMaTHYECKNH IJIAH

Ne | Tema ypoka Kon-Bo | ®opma OcHOBHBIC y4eOHBIC 1EHCTBUS
/1 4acoB 3aHATUSA yYaluxcs
Paznea 1 Xumuyeckas Jiaboparopusi(4 yaca)

1-2 | [IpaBuna TEXHUKHU 2 becena, 3HaTh MpaBUiia TEXHUKU
0€30macHOCTH TIPH pacckas. 0€30MacHOCTH MPUNPOBEACHUU
MPOBEICHUY UCCIIENOBaHUM, WuctpykTa | ccienoBaHuil. 3HaTh COCTaB
MEJIUIMHCKUE alTeUuKn x. MEJIUIIMHCKOM allTe€YKU U YMETh
MepBOM MOMOIIY B KAOMHETE OKa3aTh MEPBYIO MEIUIIUHCKYIO
xumMuu. UHCTpYKTaxK IO MIOMOIIb
TEXHUKE 0€30IaCHOCTH.

3 | 3HaKOMCTBO ¢ 1 3HaKOMCTBO | YMeETh paboTath Co
1a00paTOPHBIM c CIIUPTOBKOM, BECAMH, , MEPHOMU
00opynoBaHHEM XUMHUYECKOU | MOCYIOU

nabopaTopu
enl.




becena

4 | Xpanenue 1 3HAKOMCTBO | 3HATh KJacCU(UKAIIIO
MaTepuanoB U c PEaKTHBOB MO rpymnnam
pEaKTUBOB B XUMHUYECKOU | XPAHEHHUS U UX JICMCTBUE HA
XUMHUYECKOU nabopatopu | opranusMm. [IpaBusibHO
nabopaTopuu en.becena 0(OpPMIATH XUMHUUECKHI

HKCIIEPUMEHT
Pa3nen 2. BemecTBa, KoTopbie Hac okpy:kawT (9
4aCoB)

5-6 | [IpocThie U CIIOKHBIC 2 Jlexuus J10JDKHBI 3HATH: ONpeieieHUE
BEIIECTBA. JlaGopatopH | aToma, IPOCTOTOU CJIOKHOTO
XUMUYECKUE DIIEMEHTHI. asipabora Ne | BemiecTBa, OTJIMUME CMECU U
JI/O Nel.O3nakomieHHE C 1 CJI0’KHOTO BeriecTBa Jl0MDKHBI
oOpasiamMu MpoCThIX U YMETh: pa3jindyaTh MPOCTHIE U
CJIO’KHBIX BEIIIECTB. CJIO’KHBIE BEIIECTBA, CMECH U

CJIOJKHBIE BEIECTBA

7 | CoctaB atmocepsl. 1 Cemunap. 3HaTh 00BEMHYIO 10JTIO
Kucnopon kak Baxuenmuit COCTAaBHBIX YaCTEUBO3/1yXa
KOMITOHCHT
aTMocephl.

8 | JlaboparopHasipabora Ne 2 |1 JL/p. DKCIEPUMEHTAIBHO
«ITonmyuenue kuciopoaa u3 OTIPEIEIIUTD COACPIKAHUE
NEPEKUCHU BOJIOPOa, KHCIopoaa
JI0Ka3aTeIbCTBO €ro
HAJTMYHUS.

9 | Bona B macmrabe 1 Kpyrnbriii YMeHune xapakTepu3oBaTh
Iu1aHeThl. U3nyeckue CTOJI CBOMCTBA BOJIbI (XUMHYECKHUE
CBOMCTBA, MapagoKChl CBOMCTBA OCHOBHBIX KJIACCOB
BOJIbI, CTPOCHUEBOJIbI HEOPTraHUYECKUX BEIIECTB),

10- | ITokazaTenu 4 JlaGoparopHa| YMeHUe XapaKTepHu30BaTh

13 | xauecTBa BOJPI. A CBOMCTBA BOJIbI (XUMUUYECKUE

pabora CBOMCTBA OCHOBHBIX KJIACCOB

HccnenoBanne BoabIN3
Pa3HBIX UCTOYHUKOB
Jlaboparopnas padota Ne3
«Omnpenenenue
BOJIONPOBOJTHOM U
JTUCTUIUTUPOBAHHOMN BOIBD»
Jlaboparopnas paboTa
Ne4 «Oxkpacka
WHIUKaTOPOB B
HEUTPAIIBHOM Cpeae»

HEOPraHUYECKHX BEIIIECTB),

Pasnen 3. SIBnenus, nmpoucxoasimue ¢ Bemecrsamu (4 yaca)




14 | Yuctele BeliecTBa U 1 Jlekuus. CdopmupoBath NOHATHUS O
CMECH. YUCTOM BEILECTBE UCMECH
Knaccudukanuscmeceil. BEILIECTB

15 CnocoOsl pa3nenenus 1 OO6cyxnaeHue,| YMeTb XapakTepHu30BaTh

CMeceil: 1elicTBUE MarHUTOM, «MO3TOB CYIIIHOCTb MOHSATUIYUCTHIE
OoTCTanBaHue, GUILTPOBAHUE, oif BEILIECTBA U CMECH U
BEITIApUBaHMUE, HITYpM». criocoObl pa3iesIeHUs] CMeceit
KpUCTaIN3a1us,

MUCTUIIISIITUS.

16 | Ilpaktuueckas pabora Nel |1 [IpakTnyeck | 3aKpenuTh MOHSITUSA O YACTOM
«HucTteieBenecTBa U CMECH» asipabora BEILIECTBE MCMECH BEIIIECTB

17 | IIpaktuueckas padorta No2 « | 1 [IpakTrueck | 3aKpenuTh 3HAHUSA O METOAAX
OUYMCTKA BOJBI M BO3/IyXa OT asipabora OUYHCTKHUBEIIECTB OT TBEPJIBIX
TBEPJIbIX YACTHUID YaCTHI]

Pasnen 4. OcHOBBI IKCTIEpUMEHTAJbHOMH xumMun(19 yacon)

18 | Ilpaktuueckas pabora Ne3 |1 [TpakTyeck
N3ydenue cBOMCTB asipabora
BEIIECTB: HATPEBAHUEBO/IbI, Hcnons3oBaHue MpakKTHUECKUX
HarpeBaHue OKCHIa U 1a00paToOpHBIX padoT,
kpemuus (1V). HECJIO)KHBIX IKCIIEPUMEHTOB JIJ15]

JI0Ka3aTEeNbCTBA BBIIBUTAEMBIX

19 | [Ipaktuyeckaspabora 1 [IpakTHueck | NpeanoaoKeHUI; ONUCaHue
Ne4«M3mepenne asipabora PE3yNBTATOB 3TUX PAOOT
TEMIIEPATypPbl KUIICHHUS
BOJbI C MOMOIIBIO JaTYUKA
TEMIIEPATYPbl TEPMOMETPA»

20 | IlpaxTuueckas 1 [Ipaktnuecka | cnonp30BaHuE MPAKTUYECKUX

a1 paboT s
PaGota No5«Ompenenenue pabora [IO3HAHUSA  OKPYKarolero
TEMIIEPaTypPhbl MHpa pa3INYHbIX METOAO0B
KpUCTAJIIU3alUU (HabmrofieHue, H3MEPEHHE,
BEILIECTBAY OTIBIT, AKCHEPUMEHT,
MOJICJIUPOBAHUE U JIP.)

21 | ®uznveckue nxumudeckne | 1 Jlekuus [To3HaKOMUTHCH €
saBieHus. Boinenenuen BOKHEUILIMMU XUM. TOHSATUAMMU:
MOTJIONIEHUE Teria bu3nUecKre U XUMHUIECKUE
— IPU3HAK XUMUYECKOU SABJICHUS, XUMUYECKAsl PEaKiys;
peakiumn YMEHUEOTJINYAaTh XUMUYECKHE

peakiuu oT (PU3NYECKUX
SIBJICHU U

22 | Tlpaktuueckaspadbora Ne6 1 [IpakTnueck | Mcronp30BaHUE MPAKTUYECKHUX

«DK30TEepMUYECKaAs aspaboTta 1 1a00paTOpHBIX PadoT,

peaKIus»

HCCJIOJKHBIX OKCIICPUMCHTOB




23 | Ilpaktuueckaspabora Ne7 |1 [IpakTrueck | mid 10Ka3aTenbCcTBa
«QHAO0TEpMHUYECKAs asipabora BBIJIBUTAEMBIX IIPEANOI0KEHU;
peakuus» ONHMCAHUEPE3YJIBTATOB ATUX

pabot
24- | CKOpOCTh XUMHUYECKUX 2 KosnekTuBH | 3HaTh ONMPEAEICHUE CKOPOCTH
25 | peakuuii asipabora XUMHYECKOUPEAKIINU U €€
3aBUCUMOCTH OT YCIIOBUM
POTEKAHUS PEAKIUU.
[TonnmaTh 3HaYEHUE TEPMUHOB
«KaTaJIu3aToOp», KMHTUOUTOP,
«(hepMeHTBI».

26- | XuMH4ecKue IpeBpalieHus. | 2 KomnekTuBH | YMeHHe XapakTepu30BaTh

27 | XUMHYECKUE pEeaKIuu. asipabora OCHOBHBIE MOJIOKEHUS
aTOMHO -MOJIEKYJISIPHOTO
YYCHHSI, TOHUMATh €0
3HaYeHUE

28- | XuMHuueckue 4 KomnnekTrBHa| YMeEHHE COCTaBIATh YPABHEHHUS

31 | ypaBHeHus. Boinonnenue s XUM. PEaKIIUH.
TPEHHUPOBOYHBIX pabora
YIPaXHEHUH 110
COCTaBIJICHUIO YPABHEHHM
XUMHYECKUX PEaKIINii

32- | Tumbl XUMHYECKUX 4 YMeHue onpenensTh

35 | peakiuit peareHThl U MPOIYKThI

36 | Ilpaktuueckas pabota 1 [TpakTHYeCcK | peaKlMH; pacCTaBIATh
Ne8»Tumnbl XuMHUUECKUX asipabora K03 PUIIHEHTHI B
peakuumn» YPaBHEHUAX PEAKLIUHI Ha

OCHOBE 3aKOHA COXPAHECHUS
MacChl BEIIECTB
Paznen 5. OcHoBbl pacyeTHoil xumuu(10 yacoB)

37- | Monp — enuHAIA 2 Pemenue VYMeHne BBIYUCIISTE:

38 | KomMuecTBa BEIIECTBA. 3a71a4 KOJIMUECTBO BEIECTBANIN
MonsipHas macca. Maccy 10 KOJIUYECTBY

BELIECTBA WJIH MacCe
pEareHTOB UK MPOAYKTOB
peakuun

39- | Beruncnenus mo 4 YMeHue BEIYUCTSATh MOJISIPHYTO

42 | XUMHAYECKUM Maccy no ¢popmyie
YpaBHEHUSIM. COEJIMHEHNUS, KOJIMYECTBO

BEIIECTBA, 00BEM WIIH MACCY T10
KOJIMYECTBY BEMIECTBA,

00beMy WM Macce pearcHTOB
WU IPOJYKTOB
peakiuu




43- | 3akoH ABorajpo. 2 YMeHue BbIYUCIISATH:

44 | MossapHBbIil 00BEMTa30B. KOJIMYECTBO BELIECTBA, 00bEM
OTtHOocuTENbHAS MIIOTHOCTD WM MAcCy MO KOJUYECTBY
ra3os. BELIECTBA,00BEMY UJIU Macce

pEareHTOB U MPOJIYKTOB
peakiuu; (HaXoIuTh 00BEM rasa
110 U3BECTHOMY KOJIMYECTBY
BELIECTBA (M MPOU3BOIUTH
oOpaTHbIE BBIYHUCIICHMUS))

45- | Pemienue 2 Pemenune YMeHHe: XxapakTepu3oBaTh

46 | sKcriepUMEHTAIbHbIX 33124 3a1a4 XUMUYECKHE
1o reMe «IIpakTukym no CBOMCTBA OCHOBHBIX KJIACCOB
U3YYEHHUIO CBOMCTBBEIIECTB HEOPTraHUYECKUX BEIIECTB;
OCHOBHBIX KJIACCOB OTpEAENSITh MPUHAIJIEKHOCTD
HEOPTraHUYECKUX BELIECTB K ONPE/IETCHHOMY
COEJIMHEHUN » KJIACCy COeMHEHU I

COCTaBIISATH (POPMYIIBI
HEOPTraHMYECKUX COCTMHEHUN
W3YUYEHHBIX KJIACCOB

Pa3nen 6. OcHoOBBI JieKTpoIMTHYEeCKOM quccomuanuu(11 yacon)

47 | IIpaktuaeckaspadbora Ne9 1 [Ipaktuueck | MccrnenoBaTh
«O4nCTKa BOJIBI OT asipabora AJIEKTPOIPOBOJHOCTD BOJBI B
PacTBOPUMBIX 3aBUCUMOCTH OT criocoba eé
npuMecein» OUYHCTKHU

48 | DnekTpoauTHIecKas 1 Jleximsa 3HaTh ONpECICHUS TOHITUI
JUCCOLMALINS — IJIaBHOE «AIEKTPOIUTY,

YCIIOBUE TIPOTEKAHUS «HEDJIEKTPOIIUTY,
peaKIMiiB pacTBOpaX. «AIEKTPOIUTUYECKAS
JCCOLIAALIMSI»

49 | DuexTpoauTHYeCcKas 1 «Mo3roBoil | 3HaTh ONpeAEICHUS MOHATUI
JTUCCOLUALINS KUCIIOT HITYpM, «KHUCJIO0Ta», «OCHOBAHUE,

, IIIEJIOYEH U COJIEH. OO6CyXaeHHEe | «CONbY» C TOYKU 3PECHUS TCOPHUH
AIEKTPOJIUTHYECKOU
JUCCOLMALAN. Y METh
OOBSCHATH 00IIIME CBOMCTBA
KHCJIOTHBIX U IIEJIOYHBIX
pacTBOPOB HAJIMYUEM B HUX
MOHOBBOJ0PO/A U THAPOKCH]I -
MOHOB COOTBETCTBEHHO, a
TaK)Xe COCTABJIATh

YpaBHEHUS SJIEKTPOITUTAUECKON
MUCCOIMALIUUKUCIIOT,
OCHOBaHHUU U COJICH.

50 | Ilpaktmueckasipabora Nel0 | 1 [Ipaktnueck | [IpommmoctpupoBaTh
«INEKTPONUTHYECKAS asipabora HKCIIEPUMEHTOM
JTUCCOIALIHSI KJIaCCU()UKAIMIO BEILIECTB Ha

QJICKTPOJINTBI 1 HECOJICKTPOJINTHI




51 | [IpaktuueckasipadboraNell |1 3aKpenuTh NOHATUA
«CunbHble U crnadble «CUJIBHBIN» U «CIa0bIi»
ANEKTPOTUTHDY AIIEKTPOJIHT.

52 | Ilpaktueckas padoraNel2y» | 1 HmeTs npencTaBieHue o poiau
Bnusinue TemnepaTypsl Ha TeMIIepaTyphl B
JUCCOLIMALINIO AIIEKTPOIIUTUYECKON

JUCCOLIMALINH
53 | IlpakTrueckas 1 [IpakTnuecka | ImeTh npeacraBieHue o
pabota Nel3 s BIIUSTHUU
pabora KOHIEHTpPAIMKU pacTBOpa
AIIEKTPOJIUTA HA €r0
«Bnusuue AIIEKTPOJIUTUUECKYIO
KOHIEHTPALUH JUCCOLMALINIO
pacTBopa Ha
JTUCCOLIMAIIHIO)

54- | Pemienue 4 Pewien YMeTh OCYLIECTBIISATh

57 | aKCneprUMEeHTAIbHBIX3a/1a4 ue XMUMHYECKHUE OTBITHI HA 3HAHUE
10 TeMe 3a1a4y KauyeCTBEHHBIX PEaKIInii;

<<9J'I€KTpOJ'II/ITI/I‘{€CKa}I
Jucconuanusan

COCTaBJIATH MOJIHBIE U
COKpali€HHbIE HOHHBIE
ypaBHEHHSI HEOOPATUMBIX
peaKkuui U pa3bsICHATH UX
CYILIHOCTb. XapaKTEPU30BaTh
YCJIOBUS TCUEHUS PEAKLINH,
UIYIIHUX J0 KOHIA, B pACTBOPax
AJIEKTPOJIUTOB

Paznen 7. IlpakTUKYM 10 U3Y4Y€HHUIO CBOIICTB BELIECTB OCHOBHBIX KJIACCOB

Heopranmveckux coequHenunii(11 yacon)

58- | Oxcuppr: 2 Kpyrinbrii YMeHue Ha3bIBaTh

59 | knaccudukanms, cton,JI/p. COCIMHEHUSI U3yYECHHBIX
HOMEHKJIaTypa, KJIacCOB (OKCHJIOB);
CBOICTBA, IOJy4YCHHUE, OTIPEIENISITh MPUHAIIC)KHOCTD
pUMEHEHHE. BEIIECTB K OTPEICTICHHOMY

JlaGopaTopHBIi ONBIT
Ne5. HaGnronenwue
PacCTBOPUMOCTH OKCHJIOB
ATFOMHHUS,

HATPUS, KaJIbIHS HMEIH
B BOJIC.

KJIACCY COECIMHEHHIN
(okcuaam); xapakTepu3oBaTh
XUMHUYECKHE CBOKWCTBA
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEUIECTB
(OKCHJIOB); COCTaBJIATh
bopMyJibl HEOPTaHUUECKUX
COEMHECHUM N3Y4YEHHBIX
KJIacCOB (OKCHUJIOB)




60 | ['uapokcuabl. Jlexuus YMeHue Ha3bIBaTh
OcHoBaHus: COCIMHEHUS U3yUYECHHBIX
KJaccudukanus, KJIacCOB (OCHOBaHMI),
HOMEHKJIATypa, ONpeAEHATh MPUHAIICHKHOCTD
MOJTy4YECHUE. BEILIECTB K OMPEAECICHHOMY

KJIACCY COEIMHEHU M
(OCHOBaHUSIM)

61 | Ilpaktuueckas padora Nel4 [Tpaktnueck | ChopmupoBath
« Onpenenenne PH asipabora IpeIcTaBIeHnE O PH Kak o
pacTBOpPOBY XapaKTEePUCTUKE CPET

62 | [lpaktuueckasipabora NelS N3yuuTh CYIIHOCTD pEaKIu
«Peakiusa HeWTpanu3anuu HEUTpaIu3alnuu
Bzaumopaenictue
TUIPOKCHUIA HATPHUSA C
COJISTHOM KUCJIOTOW)

63 | AMdoTepHBICOKCUIBI U Joxianbl YMeHue XxapakTepru30BaTh
TUAPOKCHUIBI. XUMHUYECKHE CBOMCTBA

OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTMHCHU I
(aMm(pOoTepHBIX HEOPTAaHUYECKUX
COCMHEHUI)

64 | Kucnotsl. Cocras. KonnektuBH | YMeHUE Ha3bIBaTh COECIUHEHUS
Knaccuduxarnmus. asipabora M3YUYEHHBIX KJIACCOB (KUCIOT);
Homenknatypa. ONPENENATh MPUHAIECKHOCTD
[lonyuyeHue KUCIOT. BEILIECTB K ONPEACICHHOMY

KJIACCY CO€IMHEHUM (KHUCIIOT);
YMEHHE COCTaBIATH (DOPMYJIBI
HEOPTraHUYECKUX COCTMHECHUI
M3YUYEHHBIX KJIACCOB
65 | Xumudeckue KomnexktuBHa| Y MEHHE COCTABIIATh YPABHECHUSA
s XUMUYECKUX
CBOWCTBA KUCIIOT pabora pEaKLNi, XapaKTEPU3YIOIIUX
JlaGopaTOpHBIHA OIBIT XUMHUYECKHE CBOMCTBA KHUCIIOT;
Ne6. BzaumoneiicTBue YMEHHUE pacIliO3HABATH
METaJJIOB (MarHus, [IMHKA, OTBITHBIM ITYTEM PACTBOPHI
&Kese3a, Mean) C pacCTBOpPAMU KHCJIOT U 1IeJI04Yei
KHCJIOT

66 | Comu. Knaccuduxkarnmus. KonnexktuBH | YMeHHE COCTaBIATh

Homenknatypa. CriocoObl asipabora bopMyJibl HEOPraHUUECKUX

MOJTY4YEHUS CONEN

COEMHECHUMN N3YYEHHBIX
KJIacCOB (coJieit); yMeHue
Ha3bIBaTh COCAUHEHUS
M3YUYEHHBIX KJIaccoB (coueil);
OTIPENIEeNATh MPUHATIEKHOCTh
BEILIECTB K OMPEACICHHOMY




KJIacCy CoeIMHEHUH (coiei);
YMEHHUE COCTABIATH (POPMYJIbI
HEOPTraHUYECKUX COCTUHEHUN

67 | CoiicTBa coneit 1 KomnekTuBH | YMeHHe XapakTepu30BaTh
asipabota CBOMCTBA U3YYCHHBIX KJIACCOB
HEOPraHUYECCKUX BEIICCTB
(coneit); yMEHUE COCTaBIISITh
YPaBHCHUS XUMHYCCKUX
peaKInii, XapaKTePU3YIOIIHX
XUMHYECKHE CBOVMCTBA COJIEH
68 | Ypok o6o61eHue 1 [loaBeeHre UTOTOB

IIepeyeHb 1OCTYNHBIX HCTOYHUKOB HHPOPMALMU

B pa3nene mpencraBieH CIUMCOK KHHMI M CCbUIOK Ha CalThl, B KOTOpBIX OoJsiee MOAPOOHO
OCBEILIEHBl PAa3JIMYHbIC ACIIEKThl PACCMaTPUBAEMBIX BOIIPOCOB. X MOXKHO pEeKOMEHIOBATh Kak
YUUTEINI0, TaK U 00y4aeMbIM, IPOSBUBIIUM UHTEPEC KU3YUYaeMOM TeMe
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