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B o0yueHun xumuu OOJNBIIOE 3HAYECHUE UMEET OJKCIEPUMEHT. AHAIU3UPYS
pe3yAbTaThI IPOBEIEHHBIX OMBITOB, YUAIIUECs YOSKAAIOTCS B TOM, YTO T€ UJIU UHbBIE
TEOPETUYECKUE MPEACTABICHUS COOTBETCTBYIOT WM MPOTHUBOPEYAT PEATbHOCTH.
Tonbko  OCyHIECTBISIE ~ XUMHYECKUM  AKCIEPUMEHT  MOXKHO  IMPOBEPUTH
JIOCTOBEPHOCTh MPOTHO30B, CJICJIAHHBIX HAa OCHOBaHMM Teopuu. B mpouecce
AKCIEPUMEHTAIBLHON  pabOThl  ywaliuecss NpUOOpPETal0T  OMBIT  TO3HAHUS
pEaTbHOCTH, SIBISIOMIMICS BaXXHBIM 3TarnoM (OPMUPOBAHUSA y HUX YOCKICHUH,
KOTOpbIE, B CBOI OY€pe/b, COCTaBISIOT OCHOBY HAay4yHOTO MHPOBO33PEHUS.
Buenpenne obGopynoBanus 1udpoBor snabopatopun 1eHtpa «Touka poctan
MO3BOJIUT KAYECTBEHHO M3MEHUTH Iporecc oOydeHus xuMuu. KomudecTBEeHHBIC
AKCTIEPUMEHTHI MO3BOJIAT MOJIYYaTh JOCTOBEPHYIO MHGOPMAIIUIO O TPOTEKAHUH TEX
WJIM MHBIX XUMUYECKHUX MTPOIEccax, O CBOMCTBAaX BemiecTB. Ha ocHOBe moydeHHbBIX
OKCTIIEPUMEHTAIBHBIX JAHHBIX O00ydYaeMble CMOTYT CaMOCTOSITENIBHO JIeJaTh
BBIBOJIbI, 0000IATh PE3YIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO
OyJzeT crocoOCTBOBATH MOBBIMICHUIO MOTUBAITUN O0YUYEHHUS IIIKOJIHBHUKOB.

Jlns u3ydeHus: mpeamera «XWMUsS» Ha 3Talle OCHOBHOTO OOIIEro 0Opa3oBaHMUsI
oTBOAUTCA 68 yacoB: 8-9 kimacc —68 4acos;

Jlannass oOpasoBaTenbHasi MporpaMma OOECIEYMBAET YCBOCHHE YYaIlUMMCS
BOKHEHUIIINX XUMHUYECKUX 3aKOHOB, TEOPUI U TIOHATHH; (HOPMUPYET MPEACTABICHHUE
0 POJIU XMMHUU B OKPY’KAIOLIEM MUPE M KU3HU 4elioBeka. [Ipu 3TOM OCHOBHOE
BHUMAHHME YACJSAETCS CYIIHOCTH XUMHYECKMX pEaKUMi U METoJaM UuX
OCYIIIECTBJICHUS.

OnHUM W3 OCHOBHBIX IPHHIIUMIIOB MOCTPOEHUS MPOrpaMMbl SIBJISIETCS MPUHIIMIT
JOCTYITHOCTH. OJKCIEPUMEHTAJIbHbIC JaHHBIC, TOJYYECHHBIC YYalIUMHUCS TIpU
BBITTOJTHEHUN KOJMYECTBEHHBIX OIBITOB, MO3BOJISIIOT yYAIIUMCSI CaMOCTOSITEIbHO
JeNaTh BBIBOJbI, BBIABISATh 3aKOHOMEPHOCTH. Iloaxoawl, 3aJIOKEHHBIE B
coJiep)KaHHue IIPOrpaMMBl Kypca, CO31al0T HEOOXOIMMbBIC YCIIOBHS ISl CHCTEMHOTO
YCBOCHHS YYaIllUMHCS OCHOB HAyKH, I OOCCIEUYCHUS pa3BUBAIOIICTO U
BOCMMTHIBAIOIIETO  BO3ACHCTBUS  OOy4YeHHMs  HAa  JIMYHOCTh  YYalllerocs.
dopmupyeMble 3HaHHS JOJDKHBI CTaTh OCHOBOM CHCTEMBbI YOCKICHUH MIKOJbHHKA,

OCHTPAJIBHBIM SAAPOM €TI0 HAYYHOI'O MHUPOBO33PCHUA.



Ha 6a3e nentpa «Touka pocta» obecriednBaeTcs peanu3ausi 00pa3oBaTeIbHBIX
MpOrpaMM €CTECTBEHHOHAy4YHOU U TEXHOJIOTHYECKON HAIIPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUIMU 3aKOHOAATENBCTBA B chepe
o0Opa3oBaHus U ¢ y4€ToM pekoMmeHaanuii denepanbHOro oneparopa yueOHOro
npeamera «XuMus.

OO6pa3oBatenibHas MporpaMMa Mo3BOJSIET HHTETPUPOBATH PEATU3yeMbI€ MOAXO/IbI,
CTPYKTYPY U COJEp>KaHHME MpPHU OpraHu3aluu oO0ydeHus XuMuM B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0aze Jr000ro U3 JOCTYNHBIX y4eOHO-METOJUYECKUX KOMIUIEKCOB
(YMK).

Ucnonw3oBanue obopynoBanust «Touka poctay mpu peanusanuu ganHou OI1

IMO3BOJIACT CO34AaTh YCJIOBUA:

0 IJIA paCIMPCHUS COACPKAHNA IIKOJIBbHOTI'O XUMHUYCCKOTI'O 06p330BaHI/I$I;
0 JIIA ITOBBIIICHUA MMO3HAaBATECIbHOMN AKTUBHOCTHU 06yanOIIII/IXCSI B

GCTCCTBCHHOHaquOﬁ O6HaCTI/I;
0 JId pa3BUTUA  JIMYHOCTU pe6éHKa B IIPOLCCCC O6quHI/I$I XUMHUH, C€Io

CTIIOCOOHOCTEH, (POPMUPOBAHUS M yIOBJICTBOPCHHS CONMAIBHO 3HAYMMBIX[]
MHTEPECOB U MOTPEeOHOCTEH;

O st paboThl ¢ OJap€HHBIMH IKOJPHUKAMHU, OPraHU3allid WX Pa3BUTHS B
pasTUYHBIX 00JacTIX oOpa3oBaTeabHOM, TBOpueckoit nesrensHocTr] Leab u
3aja4u

1. Peaym3anusi OCHOBHBIX OO0IIEOOPA30BATENIBHBIX MPOrPaMM 110 YICOHBIM
npeIMeTaM eCTECTBEHHOHAYyYHOUH HANpaBlI€HHOCTH, B TOM YHUCJIE B pamMKax
BHEYPOYHOM JIEATETLHOCTH 00Yy4arOmnXCs;

2. BBEJICHHE COBPEMEHHBIX CPEJCTB OOYYECHHS W BOCHUTAHUS A M3ydeHus (B
TOM qyuCIe AKCHEPUMEHTAIIBLHOTO) JUACLUIUINH (Monyneit)
€CTECTBEHHOHAYYHOW  HANpaBJIE€HHOCTH MPU  pealu3ald  OCHOBHBIX
0011e00pa3oBaTENbHBIX nporpamm u JIOTIOJTHUTEIbHBIX
o0meoOpazoBaTeNbHBIX MTPOrpaMM, B TOM YHCIE JUIS PaCIIUPEHUS
CoJIepKaHMs y4eOHOTO MpeaMeTa « XUMHUS».

3. BOBJICUEHUE YUAIIUXCS B IPOCKTHYIO IEATEITHHOCTb.

[TpodunbHbIi KOMIUIEKT 000pyaoBaHUs eHTpa « Touka pocTa» obecrieunBaeT

3 PeKkTUBHOE TOCTUKEHUE OO0pa30BaTENbHBIX PE3YJIbTATOB OOYYAIOIIUMHUCS IO

MporpaMMam €CTECTBEHHOHAYyYHOW HalpaBiI€HHOCTH, BO3MOKHOCTb YIIIyOJIEHHOTO

U3ydCHusA  OTACIbHBIX IIPEAMCTOB, B TOM  4YHCIC I (bOpMHpOBaHI/Iﬂ



M300peTaTeNbCKOro, KPEaTUBHOIO, KPUTHUYECKOTO  MBILUIEHUS,  PAa3BUTHUSA
(GYHKUMOHAJIIBHOW ~ IPaMOTHOCTH Yy  OOydaromuxcs, B TOM  4YHCIIE
€CTECTBEHHOHAYYHON U MATEMAaTUYECKOM.

DKCHEPUMEHT SABJIIETCS HCTOYHUKOM 3HAHUM U KPUTEPUEM X UCTUHHOCTH B
Hayke. KoHuenmus coBpeMeHHOro 00pa3oBaHus OJpa3yMEBaET, UTO B y4eOHOM
OKCHEPUMEHTE  BEAYILYID pOJIb JOJKEH 3aHATH CaMOCTOSITENIbHBIH
MCCJIEeI0BATEIbCKUM YUEHUUECKUIN SKCIIEPUMEHT.

CoBpeMeHHBbIE IKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS MO XUMHUHU YK€ TPYIHO
OpelCTaBUTh 0€3 MCMOJIb30BaHUS HE TOJIbKO aHAJOrOBBIX, HO M LHU(PPOBBIX
U3MepuTeNbHbIX MpubopoB. B ®enepanbHom ['ocynapcrsennoM O6pa3zoBaTeIbHOM
Cranpgapre (®I'OC) mnpomucaHo, 4YTO OJIHUM W3 YHUBEPCAJIbHBIX YUeOHBIX
JNEUCTBUM, MPUOOpPETAEMBIX YYAIIUMHUCA, IOJKHO CTaTh YMEHHE «IIPOBEICHUS
OTBITOB, MPOCTBIX JKCMEPUMEHTAIBHBIX HCCIEAOBAHHUM, TPSIMBIX U KOCBEHHBIX
U3MEPEHUN C UCIOJIb30BAHUEM AHAJIOTOBBIX W LHUQPPOBBIX HM3MEPHUTEIBbHBIX
puOOpPOBY.

VY4eOHBI HKCHEPUMEHT MO XUMHM, MPOBOAMMBIA Ha TPaJWLUOHHOM
o0opyioBaHuM, 0€3 NpUMEHEHNs LU(POBBIX TAOOPATOPHIA, HE MOKET MO3BOIUTH
B MIOJIHOM Mepe PELIUTh BCE 33]1a4K B COBPEMEHHO! HIKOJIE. DTO CBSI3aHO C PSIOM

IMPpUYKH:

TPaJIUIIMOHHOE IIKOJBbHOE OO0OpYJOBaHHE H3-3a OTPAHUYCHUS TEXHUUYECKHUX
BO3MOXHOCTEM  HE  MO3BOJSIET  NPOBOAUTH  MHOTHE  KOJIMYECTBEHHBIC

HNCCICO0OBaHMAA,

JUTATETBHOCTh TPOBEJCHHSI XUMUYCCKUX MCCIICIOBAaHUI HE BCETa COTIACyeTcs C
JUTUTETTFHOCTHIO YI€OHBIX 3aHATHH;

BO3MOXHOCTh ~ TPOBEJAEHUS  MHOTHX  HCCIEJAOBAHWM  OTPaHUYMBACTCS
TpeOOBaHUAMH TEXHUKH 0€30MaCHOCTH U JIP.

[udposas nabGopaTopusi TMOTHOCTHIO MEHSET METOIUKY U COJEpKaHUE
AKCIIEPUMEHTATBHON JACATEIPHOCTH M PEIIAeT BBIMICIIEPEUUCICHHBIE TPOOIEMBI.
[upoxuii CieKTp JaTYMKOB MO3BOJISET YIAIIUMCS 3HAKOMHUTHCS C TTapaMeTpaMu
XAMHYECKOTO JKCIMEPUMEHTa HE TOJBKO Ha KAd4eCTBEHHOM, HO M Ha
KOJIMYECTBEHHOM  ypoBHe. [ludpoBas mabopaTopusi MO3BOISET BECTH
JUTHTETTLHBIN YKCIIEPUMEHT JJaKe B OTCYTCTBUE SKCTICPUMEHTATOPA, a 9aCTOTa UX

I/I3MepeHHﬁ HCTIOABJIACTHA YCJIOBCUYCCKOMY BOCIIPHUATHIO.



B npouecce popmupoBaHus SKCIEPUMEHTAIBHBIX YMEHHI yU€HUK 00ydaeTcs
MPEACTaBIATh UHPOPMALIMIO 00 UCCIIEI0BAHNN B YETHIPEX BUAAX:
B BEpOaJbHOM: OIMCHIBATh OJKCIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJEIb
DKCIIEPUMEHTa, (UKCUPOBATH BHUMAaHHME Ha HU3MEPSAEMbIX BEIUYUHAX,
TEPMUHOJIOTUH;

B TaOJIMYHOM: 3amOJIHITH Ta6J'II/II_[BI JaHHBIX, JIC)KAIOIUX B OCHOBC ITOCTPOCHHUIA

rpadukoB (Mpu 3TOM Yy ydalmmxcsi BO3HUKaeT mepBuyHoel mpencrtaBmeHue o
Macitabax BEJIUYMH);

B rpaduueckoM: CTpOUTh TrpaduKud 1O TaOJUYHBIM JaHHBIM, 4YTO Ja€T
BO3MOXXHOCTh TEPEeX0/Ja K BBIABMKEHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTH
MEXIy BeIUYMHAMH (MPU ITOM YUUTENh TIOKa3bIBAET MPEUMYIIECTBO B
BU3yaJIM3AllUM  3aBUCUMOCTEH  MEXJy  BeIWYMHAMHU,  HArJISTHOCTD U
MHOTOMEPHOCT);

B BHJIE MaTEMaTUYECKUX YypaBHEHUMU: JaBaTh MaTeMaTHYECKOE OITHMCAHHE
B3aMMOCBSI3U BEJIMYMH, MaTeMaTUYECKoe 0000IICHHE.

[lepexox oOT Kaxgoro »sTama MpejcTaBiIeHUS WHGOPMAIMK 3aHUMAET
JIOBOJILHO OOJIBIION MPOMEXYTOK BpemMeHu. B 7—8 kmaccax 3ToT mporecc
HEOOXOJIMM, HO B CTaplIMX KJIACCaX MOXKHO ObLIO OBl 3TO BpeMsl MOTPATUTh Ha
pemieHre Oojee BakHBIX 3anady. B asToM TuiaHe uu@poBbie 1abopaTopuu
CYILIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsl MOKHO MOTpatuTh coriaacHo OI'OC
Ha (GOpPMHpPOBAHUE UCCIIECNOBATEIbCKUX yMEHHH  y4aluxcs, KOTOpbIE
BBIPAYKAIOTCS B CJICIYIONINX JEHCTBUAX:

- OIIpeICIICHUE TIPOOIIEMBI,
MIOCTaHOBKA MCCJIEI0BATEILCKON 3a/1a4H;

INIAHUPOBAHHC PCHICHUS 3a1a49M;

MTOCTPOCHUE MOJEIIEH;

O Oo 0o 4O

BeIIBIDKeHKE runoTe3;l skcnepumenTanbHas mpoBepka rumnores; U anamus

JTAHHBIX YKCTICPUMEHTOB WJIH HAOJIIOICHU;

O dopmynupoBaHue BHIBOIOB.



1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI

BHeypouHoii AesaTeJbHOCTH « XUMMUSA» nas 8-9 kinaccoB ¢ ncnosib30BaHueM
odopyaoBanus HeHTpa «Touka pocra» ¢ onMcCaHHEM YHHBEPCAJIbHBIX
Y4eOHBIX AeiCTBHUI, JOCTUTaeMbIX 00y4a0IIMMHUCH

JInuHOCTHBIE pe3yJIbTaThI

OOyyaromuiics TOJYYUT BO3MOXKHOCTb 11  (POPMHUPOBAHMS — CIEAYIOIIHUX

JIMYHOCTHBIX Y Y /I:

0 omnpeneneHue MOTUBALIMM M3YUYEHUS! yUEOHOTO MaTepHaa;

0 omeHuMBaHUWE yCBaMBaeMOro y4yeOHOTO MaTepuala, MUCXOAs M3 COLMAIBHBIX U
JUYHOCTHBIX IEHHOCTEM;

0 mnoBbllieHne cBoero 00OPa30BaTEILHOTO YPOBHS W YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX MCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C Pa3BUTUEM XUMHH
1 00111eCTBa;

0 3HaHue MpaBWJ MOBEICHUS B YPE3BbIYAMHBIX CUTYAIIHIX;

0 OLICHUBAHHC COHHaHBHOﬁ 3HAaYMMOCTH HpO(bGCCHﬁ, CBA3aHHBIX C XHMHGﬁ; O
BJIAACHHUC IIpaBUJIaMHU 0e30macHOTO 06paH_I€HI/ISI C XUMHMYCCKHMMH BCIICCTBAMU U

00opya0OBaHUEM, TIPOSBIICHUE IKOJIOTHIECKON KYJIbTYPHI.

MeTanpeaMeTHbIe pe3yabTAThI

Pecyniamuenvie

OOyuaronuics TOJYYUT BO3MOXXHOCTH JUJI1  (DOPMHUPOBAHHUS  CIICIYIOUIAX

peryisTuBHbIX Y Y /:

] menenosiaraHie, BKJIIOYas IMOCTAHOBKY HOBBIX Ilejied, TpeoOpazoBaHuUE
MPAKTUYECKON 3aJjaud B MO3HABATEIbHYIO0, CAMOCTOATEIbHBIN aHAIU3 YCIOBHM
JOCTYIKEHHMSI 1€l Ha OCHOBE Y4Y€Ta BBIJCICHHBIX YYHUTEIEM OPUEHTUPOB
JEHCTBHS B HOBOM y4eOHOM MaTepHasie; INTAHNPOBAHKE Iy TH JIOCTYIKCHHS IICIICH;

"] yCTAHOBJICHUE IIEJEBBIX MPUOPUTETOB, BBIJCICHUE aIbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTN ¥ BIOOp Hanboee 3 PeKTUBHOTO crioco0a;

"1 yMEHHE CaMOCTOSTEILHO KOHTPOJIHUPOBATH CBOE BPEMS U YIIPABIATH UM;

| yMeHHE IPUHUMATh PEIICHUS B TPOOJIEMHON CUTYaITUH;

| mocTaHOBKa YYEOHBIX 3a7ay, COCTABJICHHE IIJJaHA W TIOCJEI0BATEIHHOCTH

JICHCTBUM;



"1 opraam3arust pabo4ero MecTa MpU BBHITIOJTHCHUHA XUMUYECKOTO dKcrepumenTa; O
MIPOTHO3UPOBAHUE PE3YyIbTATOB OOYUYEHHUS, OLIEHUBAHUE YCBOEHHOTO MaTepuaa,
OIICHKA KAYECTBA U YPOBHS MOJYYCHHBIX 3HAHUN, KOPPEKIIMS TJIaHa U criocoba
JeUCTBUS TPU HEOOXOAUMOCTH.

llo3nasamenvhble

OOyyatouuiicss TOJYYUT BO3MOXKHOCTH Uil (DOPMHUPOBAHUS  CIEAYIOUIUX

1o3HaBaTelbHbIX Y Y /I:

0 mouck u BeICNICHUE UH(DOPMAITUY;
0 ananu3 ycioBuii U TpeOOBaHMI 3a7a4u, BEIOOP, COMOCTaBICHUE U 000OCHOBaHUE

crocoba PEIICHUA 3aa4M;

O Bb1OOp HambOoee A3 (HEKTUBHBIX CITIOCOOOB PEIICHUs 3a7a41 B 3aBUCUMOCTH OT

KOHKPETHBIX YCIOBUH;

O BblgBMXKEHHWE U OOOCHOBAHME TUIIOTE3bI, BBIOOp crocoba e€ mposepku; [
CaMOCTOSITENIFHOE CO3JaHHE aJNTOPUTMa JAESTEIbHOCTU MPH PEUICHUH MPodiieM
TBOPYECKOTO U MOUCKOBOTO XapaKTepa;

0 yMeHHs XapaKTepHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOHCTBAM;

[0 ONMUCBHIBAaHUE CBOWCTB: TBEPIBIX, )KUIKUX, Fa3000pa3HBIX BEIIECTB, BBIICICHUE X
CYIIECTBEHHBIX MTPU3HAKOB;

0 u3o0pakeHHe cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKHX (HOpMYI
M CYIIHOCTH XMMHYECKUX PEaKIU{ C IMOMOIIbI0 XMMHYECKHX ypaBHeHuil; [0
NpOBEJCHUE HAONIOJCHUI, ONHCAaHWE TIPU3HAKOB H  YCJIOBUH  TeueHHS
XUMUYECKUX PEAKIHH, BBIMOIHEHUE XUMHUYECKOTO SKCIEPUMEHTA, BBIBOABI Ha
OCHOBE aHaiM3a HaOJIOJACHUN 3a SKCIIEPUMEHTOM, pPEIlieHUE 3a/ay, MOyuyeHHe
XUMUYECKON HH(OpMALINK U3 Pa3IMUHbIX HCTOYHUKOB;

0 yMeHHEe OpraHHW30BbIBAaTh UCCIIEI0BAHUE C IIEJIBIO TPOBEPKU TUIIOTE3;

O ymeHue aenath yMO3aKIOueHHs (MHIYKTHBHOE M MO aHAJIOTWH) W BBIBOIGL [
yMEHHE OOBEKTHBHO OLIEHHWBAaTh MH(OPMAIMIO O BEUIECTBAX M XMMHUYECKUX

IpoIeccax, KpUTHIECKH OTHOCUTHCS K TICEBIOHAYIHON WH(MOPMAITIH.

Kommynukamusmole

OOyuaromuiicss MOJYyYUT BO3MOXKHOCTHL i (DOPMUpOBAHUSL  CIEAYIOLIHUX

KOMMYHHKaTUBHBIX Y'Y /[:



O IMOJIHOC M TOYHOC BBIPAKCHHUC CBOUX MBICJIEL B COOTBETCTBUM C 3agadyaMu M

YCIIOBUAMH KOMMYHUKAIIUU

O aZICKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEIACTB I y4acTUS B JUCKYCCUU U
apryMEHTallui CBOEU NO3UIUU, YMEHHUE IPEACTABIATh KOHKPETHOE COICPIKAHUE C
COOOIIIEHHEM €Tr0 B TUCbMEHHOM U YCTHOM dopme,

O OTpeieSIeHHE CIIOCOOOB B3aMMOJICHCTBHUSA, COTPYJHUYECTBO B TIOMCKE U cOOpe
uH(pOpMaLnH;



O
OIpeJIeIeHHE CIOCOO0B B3aMMOJACHCTBUS, COTPYIHUYECTBO B MOMUCKE U cOOpe

uHpopMalMK, ydacTUe B Juajore, IUIaHUPOBaHUE OOLIUX CIOCOOOB pPadOTHI,
MPOSIBIICHUE YBAXKUTEIBLHOTO OTHONIEHUS K JAPYTHMM YYalluMCs; OITMCaHUe
COJIep KaHMS BBIMOTHAEMBIX JCHCTBUH C IICIBI0 OPUCHTHUPOBKH B TPEIMETHO-
MIPAKTUYCCKOMN ACATEIHPHOCTH; YMCHHUS YIYUTHIBATh PAa3HbIE MHCHHS U CTPEMHTHCS K

KOOpAMHAIIUU pa3INYHbIX HOBI/IHI/Iﬁ B COTPYAHHUUYCCTBC,

d dbopmynupoBaTh COOCTBEHHOE MHEHUE U TO3UIMI0, apryMEHTUPOBATH U
KOOPJIMHUPOBATh €€ C MO3UIUAMU MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE

O6H_ICI‘O peuICHUA B COBMECTHOM ACATCIIBHOCTH,

O OCYILICCTBIIATH B3aMMHBIN KOHTpPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC
H€O6XO}II/IMYIO B3aNMOIIOMOIIb,

a IJIAHUPOBATh  OOIME CHOCOObI  PabOThI, OCYIIECTBIATH  KOHTPOJIb,
KOPPEKIIHIO, OIICHKY JICHCTBHI MapTHEPA, YMETh YOCK/IaTh;

O UCIIOJIb30BaTh aJICKBATHBIC SI3LIKOBBIC CPEJCTBA JUISI OTOOpPAKCHHUS CBOUX
qyBCTB, MBICJICH, MOTHBOB M MOTPEOHOCTEH; OTOOpakaTh B peun (OIMucaHHeE,
OOBSICHEHHE) COJNIEp)KaHHWE COBEpIIAeMbIX JEHUCTBUH, Kak B (opMe TpOMKOM

COLIMAJIM3UPOBAHHOM peuu, Tak U B (hopMe BHYTPEHHEN peuu;

a pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETECHIIMIO, UCIIOJIb3Ysl CPEICTBA YCTHOU
U TMHCbMEHHOW KOMMYHHUKAIlMM TIpH paboTe ¢ TEeKCTaMu Y4yeOHHMKa W
JIOTIOTHUTENILHOMN JIUTePaTypOi, CIPAaBOYHBIMU TabIUIIAMHU, TIPOSIBIISITH TOTOBHOCTD
K YBQXCHUI0O MHOW TOYKH 3pPEHUSI MPH OOCYKIEHUU PE3yIbTAaTOB BBIMOTHEHHOM

paboTHI.

HD@@MBI’I’IH ble pe3yibmdainibl

O0yyarmuiicss Hay4YuTCs:

UnpuMeHSTh OCHOBHBIE METOJIbI MMO3HAHUS: HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT;
0 onmuchIBaTh CBOMCTBA TBEPJBIX, KUIKHX, Ta3000pa3HBIX BEIIESCTB, BBIICISS HX

CYIICCTBCHHBIC ITPU3HAKH;

O PACKpPBIBATb CMBICJI 3dKOHA COXPAaHCHHUA MAaCChl BCIICCTB, aTOMHO-MOHeKYHHpHOﬁ

TEOpHH;



d

Opaznudath XuMUYecKue 1 GU3NIECKUE SIBICHNUA,
0 Ha3pIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIIHIA;
Oco6ntonaTs npaBuiia 6e30macHoi padoThI PU MPOBEICHUN ONBITOB;

Omonp30BaThest 1a60pPaTOPHBIM 000PYIOBAaHUEM H MTOCYIOM;
nojiy4aTb, CcoOMpaTh Tra3000pa3Hble  BEIIECTBA W  paclo3HaBaTh  HX;

OxapakTepu3oBaTh (U3HYECKHE W XHMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COCTMHCHUM,

OnpoBOMUTE OMBITBHL, TMOATBEPKIAMONINE XUMHUYECKHE CBOWCTBA HW3YYCHHBIX
KJIAaCCOB HEOPTAaHMYECKUX BEIECTB;

OpacKkpblBaTh CMBICH TOHSATHS  «PAcCTBOP», BBIUMCIATH MAaCCOBYIO  JIOJIHO
PacTBOPEHHOTO BEIIECTBA B PaCcTBOPE,

OroTOBHTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA;
OxapakTepu30BaTh 3aBUCUMOCTh (PU3MYCCKUX CBOWCTB BEIIECTB OT THIA
KPUCTATHYECKOMN PEIETKH,

OonpenensaTsh BUJI XUMAUECKOUN CBSI3M B HEOPTaHUUECKUX COCTUHECHUSX;
OpackpbIlBaTh OCHOBHBIC IOJIOKCHHSI TCOPUHU DJCKTPOJUTHUCCKON THUCCOIHAIINH,
COCTaBIIATh YPAaBHEHHS DJICKTPOJIUTHICCKOMN TUCCOIMAIIIHN KHCIIOT, IIEJIOUCH, CoJiek
U peaKklnii HOHHOTO OOMEHa;

OpackpbIBaTh CYIIIHOCTh OKHCJINTEJILHO-BOCCTAHOBUTEIBHBIX peakiui,
OIPECIISTh OKHCIUTEIb U BOCCTAHOBHTEIIb,

OcocTaBisaTh ypaBHEHHS OKACIUTEIIBHO-BOCCTAHOBUTEIBLHBIX PEAKITUH;

OnaspiBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEaKInu;
OxapakTepru30BaTh B3aMMOCBS3b MEXKAY COCTaBOM, CTPOCHHEM H CBOWCTBAMH
HEMETAJIJIOB U METAIIOB;

OnpoBOIUTH OMBITHI ITO TIOJYYCHUIO U U3YUYCHHUIO XUMUUYECKUX CBOMCTB Pa3IMUHbBIX
BEIICCTB;

0 rpaMOTHO O0OpaIIaThCs ¢ BEIMISCTBAMHU B TIOBCETHCBHOM JKU3HHU.

O0yyarmuiicsi HOJTYYUT BO3MOKHOCTh HAYYUThCS:



O

OBbIaABUTATE U IMPOBCPATH SKCIICPUMCHTAJIBHO IT'MIIOTE3bl O XUMHUYCCKUX CBOMCTBAX
BCIUICCTB Ha OCHOBC HX COCTaBa W CTPOCHHA, HX CIIOCOOHOCTH BCTYIIaTb B

XUMHUYECKHAE PEAKLIMH, O XapaKTepe U MPOAYKTAX PAa3INUHbIX XUMUYECKUX PEaKIIU;

[xapakTepu30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTAHABINBATh
NPUYUHHO-CJIEACTBEHHBIE CBSA3U MEXKY NAaHHBIMU XapAKTEPUCTUKAMHU BEIIECTBA;
OcocTaBiATh MOJEKYISPHBIE M TOJHBIE MOHHBIE YPABHEHUS IO COKPAIEHHBIM
VOHHBIM YPaBHCHUSM;

OnporHo3upoBath CIOCOOHOCTh BEIIECTBA TMPOSIBISATH OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4YETOM CTEIEHEW OKHUCICHHUS DJIEMEHTOB,
BXOJISIIUX B €0 COCTAB;

BBIJIBUTATb M TNPOBEPATh OKCIEPUMEHTAJIBHO THUIIOTE3bl O PpeE3yJbTaTax
BO3JICUCTBUS PA3TUIHBIX ()AaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON PEaAKIINH;
O wucnonb3oBaTh MOPHOOPETEHHBIC 3HAHUS JUISI  DKOJOTHYECKHUTPAMOTHOTO
IIOBEJICHUS B OKPY’KAIOILEH Cpelie;

Oucnons3oBaTh MPUOOPETEHHBIE KIIOUEBHIE KOMIIETEHIIMM TIPU BBIMOJHEHUHU
IIPOEKTOB U PEIIEHUU YYEOHO-UCCIIEA0BATENbCKUX 3a/a4 10 M3yYEeHUIO CBOWCTB,
CIOCOOOB MOJYyYEHHUS U PACIIO3HABAHUS BEIIECTB;

0 o0BEKTUBHO OIIEHUBATHh MH(OPMAIIMIO O BEIIECTBAX M XUMUUYECKHUX MPOIIECCax;
Ooco3HaBaTh 3HAYEHHE TEOPETHUYECKUX 3HAHUM MO XUMHUHU ISl MPAKTUYECKON
NEATENbHOCTY YEIOBEKA;

0 co3maBaTh MOJENN U CXEMBI JUIsl pelieHus] Y4eOHbIX M TO3HABATEIbHBIX 3a/1a4;
OnoHUMaTh HEOOXOJUMOCTH COOJIOJCHUS TMpEANUCaHUM, NpeaIaraeMblx B

MHCTPYKIHMSX 110 UCIIOJIL30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHUHU U JP.






2. COIHEPKAHHUE NPOI'PAMMDBI BHeypo4HO¥ AeATEJbHOCTH
«XHUMMUS» nas 8-9 kiaaccos (68 yacoB) ¢

HCIO/Ib30BaHHEM 000pya0oBaHus LM posoi jadopaTopun «Touka pocra»

Paznen 1 Xumuueckas j1adbopatopusi(4 yaca)

[TpaBuna TexHWKHA OE30MACHOCTH TMPHU MPOBEACHUN HCCIICTOBAHUN, MEIUIIUMHCKHC
anTeYKH IIepBOH TOMOIIM B KaOWHeTe XUMHH. WHCTPYKTaX TIO TEXHHUKE
0€30MacHOCTH.

3HaKOMCTBO ¢ J1a00paTOPHBIM 000PYyI0BaHUEM

XpaHeHI/Ie MaTCpUaJIOB U PCAKTUBOB B XUMHUYECKON na60paTopHH

Pasnen 2. BenecTBa, KoTOpbIe HAaC OKpYy:xkal0T 24 yaca(9 Yacon) [Ipoctrie
U CJIOKHBIC BEIIECTBA. XUMUYCCKUE FJICMCHTHI.

Jlabopatopubiii onbiTNel. O3HakomiieHHE ¢ 00pa3liaMH MPOCTHIX M CIOKHBIX
BEIIIECTB.

CocraB atmocdepsl. Kucnoposa kak BaxKHEUIINNA KOMIIOHEHT aTMOC(EpHI.
JlaGopatopHubiii  onbITNe2«llolydyeHrne KuciIopojga U3 TMEPEKUCH BOJOPO/IA,

JI0Ka3aTENbCTBO €r0 HATUYHUS.

Bona B macmrabe mianersl. du3nyeckue CBOMCTBA, MapaioKChl BOABI, CTPOCHHE
BoAbl. IlokazaTenu kadecTBa Bonbl. MccienoBanue BOJBI U3 Pa3HbIX HCTOUYHHKOB
JlaGopaTopublii onbITNe3«OrnipeiesieHue BOJONPOBOIHON U AUCTUIIMPOBAHHOM
BOJBDY

JladopaTopHsblii onnbITNe4«OKpacka HHIUKATOPOB B HEUTPAIILHOW Cpee»

Pa3nen 3. SIBaenusi, npoucxosimme ¢ BemecrBamu ( 4 yaca)

UYucteie BemectBa W cmecu. Kmaccudukaius cmeceit. CriocoObl pas3ieseHus
cCMeceil: JeHCTBME MAarHUTOM, OTCTaWBaHuWe, (GUIBTPOBAHWE, BHITIAPHBAHUE,
KPUCTAJUIN3a1s, TUCTUIUISALIHS

IpakTuyeckas padora Nel «HucTtsie BenecTBa U CMECH»

IIpakTnyeckasi padora Ne2 « o4urCTKa BOABI M BO3AyXa OT TBEPABIX YACTHUID)
Paznen 4. OcHoBBI 3KCIIEpUMEHTAJIbHOM XuMHUHU(19 yacoB)

IIpakTuyeckas padora Ne3 l3yueHue CBOWCTB BELIECTB: HATPEBAHHE BOJBbI,

HarpeBanue okcuaa kpemuus (IV).



IIpakTuyeckas padora Ned«I3MepeHne TeMniepaTypbl KUIIEHUS BOJIBI C IOMOLIBIO
JaTYMKA TEMIEPATYPBI U TEPMOMETPA»

IIpakTuyeckass padora NeS«Ormpenenenue TeMneparypbl KpUCTaLUIM3aLUU
BEILIECTBA»

Pu3NYeCcKre U XUMUYECKHUE ABJICHUS. BbIeeHre 1 MorjonieHue Teria — IpU3HaK
XUMHUYECKOU pEaKIUH.

IIpakTuyeckas padora Ne6 «DK30TepMUUECKasl PEAKLIHS

IIpakTuyeckas padora Ne7 «OHAOTEPMUUECKAS PEAKIIHS»
CKOpoCTh XUMUYECKUX peakiuii. XuMUYECKue MpeBpalieHusi. XuMUIECKHUe

peakuuu. XHUMUYCCKUE YpPpaBHCHUA. Brimonnenue TPCHUPOBOYHBIX ynpamHeHHﬁ
I10 COCTaBJICHUIO ypaBHeHl/If/'I XUMHNYCCKHNX peaKI_[I/Ifl. Tunel XUuMHUYECKUX peaKuHﬁ.

IIpakTuueckas padora Ne8» Tunbl XUMUUECKUX PEAKLIUII»

Pasnen 5. OcHoBbl pacuyeTHoi xumuu(10 yacon)

Monbs — eauHuIa KOJuYecTBa BemecTsa. MonsipHas Macca. Beruncienus no
XUMHYECKUM ypaBHEHHSIM. 3aKOoH ABoraapo. MoJsipHbIif 00beM Tra3oB.
OTtHocHTeNbHAs INIOTHOCTH ra30B. Pelenne skcrepuMeHTalbHbIX 3a1a4 110 TeEMe
«IIpakTHKyM O N3YYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COE€IMHEHUH »

Paznen 6. OcHoBBI 3j1eKTpOIUTHYECKOH quccounanun(11 yacos)
IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX ITPUMECEN.
DAEKTPOIUTHYECKAs TUCCOIMAIINS — TJIABHOE YCIOBUE MTPOTEKAHUS PEaKIlnil B
pacTBopax. INEKTPOIUTHUECKAS TUCCOIMAIIUS KUCTIOT , IIIEJI0YeH U COoei.

IIpakTHyeckas pabora Nel0 «INEKTPOIUTUYECKAS JUCCOLMALITS»
IpakTuueckas padoraNell «CwibHbIE U C1a0bIE DIEKTPOIHUTHI
IIpakTuueckas padoraNel2» BiusiHue TemnepaTypbl Ha JUCCOLUALIUIO.

IIpakTuuyeckas padora Nel3 «BnusiHue KOHIIEHTpAI[MU pacTBOpa HA
JTVCCOLIMALUION

Pemenue SKCIICPUMCHTAJIbHBIX 3aga4 1o TEMC ((:‘)J'ICKTPOJ'II/ITI/I‘—ICCKEUI
Auccomuanms.

Pazaen 7. IlpakTHKYM 10 M3y4eHHUIO CBOMCTB BEMIECTB OCHOBHBIX KJIACCOB
HeopraHuveckux coeauHeHuii.(11 yacoB) Okcuapl: Kaccudukams,

HOMEHKJIaTypa, CBOMCTBA, IOJIy4eHUE, IPUMEHCHHUE.



JlabopatopHslii onbIT NeS. HaOnroneHue pacTBOPUMOCTH OKCHJIOB aJIFOMUHUS,
HATpus, KAJIbLMSA U MEJIN B BOJIE.

I'unpoxcuasl. OcHOBaHUS: Ki1acCU(pUKALKsl, HOMEHKIIATypa, MOJIyYEHHE.
IIpakTnuyeckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuyeckass padora NelS «Peakumss HeWTpanuzauuu B3sanmozneinctsue
TUAPOKCHUIA HATPUS C COJITHOM KUCIIOTON»

Amdorepnsbie okcuabl U rupokcuabl. Kucnorsl. CoctaB. Knaccudukanusi.
Homenxkuarypa. [lonmyuyenue kucinor. Xumuyeckue

cBoiictBa kucinotr JlaboparopHbiii onbIT Ne6

«BzauMopelicTBue MeTaioB (MarHus, ITMHKA,

&Kesesa, MeN) C pacCTBOPAMU KHCIIOT.»

Comu. Knaccudukamus. Homenknarypa. Criocobsl mosydeHus coseil. CBolcTBa

coJiei



Y4yeOHO-TEMATHYCCKHNH TVIAH

No | Tema ypoka Kon-Bo ®opma 3anaTHS | OCHOBHBIE YUEOHbIE AEHCTBUS YUaIIUXCS
/i 4acoB
Paznen 1 Xumnueckas nadoparopusi(4 yaca)

1-2 | IlpaBuia TEXHUKA 2 becena, 3HAaTh MpaBUJIa TEXHUKHU O€30MaCHOCTH MPH
0€301aCHOCTH TIpH pacckas. IIPOBEJICHUH UCCIIEI0BaHUM. 3HATh COCTaB
MIPOBEICHUN WuctpykTax. MEIMIIUHCKON alTeYKH U YMETh OKa3aTh
WCCIIeIOBAHUM, MIEPBYIO0 MEAUIIMHCKYIO TIOMOIIb
MEIUIHCKUE
anTe4yKy MepBOU
MIOMOIIY B KaOuHeTe
xumun. MHCTpyKTax
0 TEXHHUKE
0€30I1aCHOCTH.

3 3HAKOMCTBO C 1 3HAaKOMCTBO ¢ | YMeTh paboTaTh CO CIUPTOBKOHM, Becamd, ,
71a060paTOPHBIM XUMHUYECKOU MEpHOU nocynon
000pymoBaHUEM nabopaTopue.

becena

4 XpaHeHue 1 3HAKOMCTBO ¢ | 3HATh KJIACCU(PUKAIIUIO PEAKTHBOB I10 TPYIIIaM
MaTepUAIIOB U XUMHYECKOH XpaHEHUs U UX JCHCTBHE HA OPTaHH3M.
PEaKTUBOB B nabopatopueit. | [IpaBUIbHO OOPMIIATE XUMHUCCKUN
XUMHUYECKOU becena JKCIIEPUMEHT
nabopaTopuu

Pa3nen 2. BemecTBa, KoTOpBIE HAC OKPY:KAKOT 24 yaca(9 Yacos)

5-6 | Ilpocthie u cnoxubie | 2 Jlexuus J10JKHBI 3HaTh: ONpEACIIEHHE aTOMa, IPOCTOTO
BEILIECTBA. Ha60paT0pHa;[ " CJIOXKHOTI'O BEIICCTBA, OTIIMYUC CMECH U
XUMUUECKHE pa6Gota Ne 1 CJIOHOTO BellecTBa J{0JKHBI yMETh:
semenTsl. J1/O Nel. pa3ianyaTh NPOCTHIE U CJIOKHBIC BEILIECTBA,
O3HAKOMICHHE C CMECH U CIIOKHBIE BELIECTBA
oOpa3uamu IpoCThIX
U CJIO)KHBIX BELIECTB.

7 CocraB armocdepsr. | 1 CemuHap. 3HaTh 00BEMHYIO JIOJIFO COCTABHBIX YacTEH
Kucnopon xak BO3/yXa
Ba)KHEHILINI
KOMIIOHEHT
aTMocCQephl.

8 JlaboparopHas pabora | 1 JL/p. DKCIEPUMEHTAIBHO ONPEEIUTh COACPHKAHNE
Ne 2 «llonyuenue KUCJIOpoJia

KHCJIOPOda U3
MEepCeKUCHU BOAOPOAa,
A0Ka3aTCJIbCTBO €TI0
HaJINn4us».




9 Bopa B maciirabe 1 Kpyrmneiii cron | YMeHue xapakTepu3oBaTh CBOWCTBA BOJIBI
IIJIaHCTBI. (XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
q)muH‘ICCKHe HEOPraHUYECKUX BEILECTB),

CBOICTBa, NapaJoKChl
BOJIBI, CTPOCHHE
BO/JIBI

10- | Ilokasarenu kauectBa | 4 JlabopaTtopHas | YMeHHE XapaKTepU30BaTh CBOWCTBA BObI

13 | Boapl. pabota (XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HccnenoBanue BoabI HEOPraHUYECKUX BEUIECTB),

U3 pa3HbIX
HMCTOYHHUKOB
JlaboparopHas
pabota Ne3
«Omnpenenenue
BOJIONIPOBOJHOM U
JTUCTAUTMPOBAHHOM
BoJibI» JlaGopaToprast
pabota Ned «Oxpacka
WHIMKATOPOB B
HEUTPAIBHOM cpene»
Paznen 3. SIBjenus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14 | Yucteie BeniecTsa u 1 Jlekuust. CdopmupoBaTh MOHATHUS O YUCTOM BEIIECTBE U
CMCCH. CMECH BECIIIECTB
Kiaccnduxarmst
cMmecen.

15 | Cmoco®s1 paznenenus | 1 OOGcyxnaenue, | YMETh XapakTEpPU30BaTh CYINTHOCTh MOHATHHA
CMecel: NeUCTBUE «MO3TrOBOU YHUCTHIE BEMIECTBA Y CMECHU M CIIOCOOBI
MarHuTOM, LITYPM». paszzeneHusi cmecen
OTCTalBaHUE,

(bunbTpOBaHUE,
BbIIIApUBaHHUE,
KpHUCTaJUIN3ALINS,
JVCTUIUISIIHSL.

16 | [Ipaxtuueckas 1 [IpakTrueckas | 3akpenuTh MOHSATHS O YUCTOM BEIIECTBE U
pabota Nel «HucTtsie pabota CMECH BEIIIECTB
BEIIECTBA U CMECH

17 | IIpakTuueckas 1 [IpakTrueckas | 3akpenuTh 3HAHUS O METO/IaX OUYKCTKU BEILIECTB
pabota Ne2 « ouncTka pabota OT TBEPAbIX YACTHII
BOJIbI M BO3/yXa OT
TBEPIBIX YACTHIDY

Paznen 4. OcHoBbI dKcniepuMeHTAIbHON xumMuu(19 yacos)

18 | IIpaxTnueckas 1 IIpakrtrnyeckas
pabora Ne3 . pabota Hcnonb3oBanue MPaKTUYIECKHUX u
Hsy4enne ceolicTs 71a00paTOPHBIX pabor, HECJIOKHBIX

BEIIECTB: HArPEBAHKUE
BOJIbl, HArPEBAHUE
okcuaa kpemaus(IV).

OKCIICPUMCHTOB JJIsL J0Ka3aTcJIbCTBA




19 | Ilpakruyeckas IIpakTryeckass | BBIABUIaEMbIX IPEAIIOJIOKEHUMN; ONMCAHNE
pabora pabora pE3yIbTaTOB 3THX PaboT
Ne4«3mepenune
TEeMIIepaTypbl
KHUIICHUS BOJIBI C
MTOMOIIBIO TaTYHUKA
TeMIepaTyphl U
TEpMOMETpa»

20 | IIpakTuyeckas [IpakTnueckas | Mcnonbp3oBaHue MNPaKTUYECKUX padOT Jyis
pabora pabota MO3HAHUS OKPY’KAIOLIEr0 MUpa pa3IMuHbIX
Ne5«Onpenenenne METOJI0B (HaOIIOJCHUE, U3MEPEHUE, OIIBIT,
TeMIIepaTypbl SKCIIEPUMEHT, MOICTTUPOBAHUE U JIP.)
KpUCTAJUIN3aLUI
BEIIECTBA»

21 | ®usuueckue u Jlexmms ITo3HaKOMHUTECS ¢ BaXKHEHUIITIMH XHUM.
XUMHUYECKHE MOHATUAMHA: (PU3UIECKHE K XUMUIECKUE
siByieHus. Beiienenue SIBJICHUSI, XUMHUYECKasl peaKlsl; yMEHUE
1 MOTJIOIEHHUE TeIIa OTJINYATh XUMUYECKHE PEAKIIUH OT
— HIpU3HAK (bU3UYECKUX SBICHHUI
XUMHYECKOU
peaxiu

22 | Ilpaktnueckas [Ipaktuueckas | Mcnonbs3oBaHue MPAKTUYECKHUX u
pabota Neb pabora 1a00paTOPHBIX pabor, HECJIOKHBIX
«DK30TepMHUUECcKas JKCIIEPUMEHTOB U1  JI0Ka3aTeNbCTBA
peaxius» BBIJIBUTAEMBIX MTPEANOJIOKEHU; ONMCAHNE

23 | IlpakTtrueckas [pakTrueckas | pe3y/lbTaTOB 3TUX PaOOT
pabota No7 pabora
«OHAOTEpMHUYECKAs
peakuus»

24- | Ckopoctb KomnektuBHass | 3HaTh ONpeEENIeHNe CKOPOCTH XUMUYECKOI

25 | XUMHYECKHUX pabota peakuuu MU €€ 3aBUCHUMOCTb OT YCJIOBUH
peakuui nporekanus peakuuu. [loHnmars 3HaueHue

TEPMHUHOB «KaTalIU3aTOP», «UHTHOUTOPY,
«(pepMEeHTBI».

26- | Xumuueckue KonnektuBHas | YMeHue XapaKTepUu30BaTh OCHOBHBIE

27 | mpeBpalleHusl. pabota MOJIOKEHUS AaTOMHO -MOJIEKYJIIPHOTO YUEHHS,
XUMHYECKUE MIOHUMATh €ro 3HaUCHHUE
peaKLuu.

28- | Xumuueckue KonnexktuBHas | YMeHHE COCTaBIATh YPAaBHEHHS XUM. PEAKIUH.

31 | ypaBHeHus. paboTta
BrimosHenue
TPEHUPOBOYHBIX
YIPaKHEHU 110
COCTaBJIEHUIO
YPaBHEHUMU
XUMHYECKUX

peaxuin




32- | Tumbl XUMHYECKHIX 4 YMeHue onpeeNsaTh peareHThl U MPOTyKThI

35 | peakmwmii peaKuu; pacCcTaBIsATh KOIPPHUIIMCHTHI B

36 | Ilpaktudeckas 1 IMpakTryeckass | YPaBHEHHAX PEAKIM HA OCHOBE 3aKOHA
pabota Ne8» Twuribt pabota COXpaHEHUsI MACChI BEILIECTB
XUMHYECKUX
peaxkuuin»

Pa3nen 5. OcnoBbl pacuernoi xumuu(10 yacon)

37- | Mo — eauHMIA | 2 Pemenue YMeHue BEIYUCIIATH: KOJTUYECTBO BEIIECTBA

38 | konmuecTBa 3aaq WM MacCy 0 KOJIMYECTBY BEIICCTBA HITU
BeriecTBa. MossipHast Macce peareHTOB WIH MTPOYKTOB PEAKIIUU
Macca.

39- | Boruncnenus no 4 YMeHue BBIYUCIATH MOJISIPHYIO Maccy I10

42 | XUMHYECKUM dbopmyre coeIMHEHN s, KOJIMUECTBO BEIECTBA,
YpaBHEHUSIM. 00BEM WIIM MacCy TI0 KOJIMYECTBY BEIIECTRA,

00BEMy WJIH Macce PeareHTOB WJIH MPOTYKTOB
peaKIum

43- | 3akoH ABoraapo. 2 YMeHne BEIYUCIITE: KOJIMYECTBO BEIIECTBA,

44 | MonspHbIi 00beM 00BEM MM MAcCy 10 KOJIMYECTBY BELIECTBA,
rasos. 00bEeMY WJIH Macce peareHTOB U MPOYKTOB
OtHocuTenbHas peakiuu; (HaXoAuTh 00BEM Tra3a 1o
TIIOTHOCTD I'a30B. M3BECTHOMY KOJIMYECTBY BellecTBa (1

MIPOU3BOIUTH OOPATHBIC BEIYMCIICHHS))

45- | Pemenue 2 Pemenune YMeHne:  XapakTepu30BaTh  XUMHUUYECKUE

46 | SKCIIEpUMEHTAILHBIX 3a1a4 CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3a/1a4 1o Teme BEUIECTB;  OMpPENeNsTh  MPHUHAJICKHOCTD
«[IpakTukym no BELICCTB K  ONpEelNeNeHHOMY  KJaccy
W3YYEHHUIO CBOWCTB COeIMHEHUI COCTaBIISITh (hopMyIbI
BEIIECTB OCHOBHBIX HEOPraHUYECKUX COCAMHEHUH H3Y4YEeHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYeCKUX
COECOUHEHUN »

Pa3nen 6. OcHoBBI 3j1eKTpOJIMTHYeCKOI qucconuanun(11 yacon)

47 | IlpakTrueckas 1 [Ipaktrueckas | MccnemnoBath 3J€KTPOIIPOBOAHOCTh BOJIBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CII0c00a €€ OUNCTKU
«O4HCTKa BOJBI OT
PacTBOPUMBIX
MPUMECE»

48 | Dnekrponutuueckas | 1 Jlexmust 3HAaTh OoNpeeNeHUs OHATUIN «IIIEKTPOIIUTY,
JIFCCOITHALIUS — «HEINIEKTPOIUTY, <OIEKTPOIUTHYECKASL
TJIaBHOE yCIIOBHE JCCOITHAIIHSY
MIPOTEKAHUSI PeAKIINH

B pacTBOpax.




49 | DnekTpoIuTHYecKas «Mo3srosoit 3HaTh ONPEENICHUS IOHATUN «KHCIIOTa,
JMCCOLMAIUS KUCIIOT, HITYPM», «OCHOBAHHE», «COJIb» C TOUKH 3pEHUS TEOPUU
LIEJI0OYEN U COJIei. OO6cyxaeHue AJIEKTPOJINTUYECKON JUccoManuu. Y METh

OOBSICHATD O0IIKE CBOMCTBA KHCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HAJIMYMEM B HUX HOHOB
BOJIOpPOJia ¥ TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)XXE COCTABIIATh
YPaBHEHUS 3JIEKTPOIUTHUECKOHN JUCCOLUALIMU
KHCIIOT, OCHOBAHUM U COJICH.

50 | Ilpakruyeckas [Ipaktuyeckas | [IpomurocTpupoBaTh 3KCIEPUMEHTOM
pabora Nel0 pabora KJIaCCU(PHKAIMIO BEMIECTB Ha DIIEKTPOIUTHI U
«DNEKTPOIUTUYECKAS HEJIEKTPOIIUTHI
JIMICCOLIMALINS

51 | IIpaxTuueckas 3aKpenuTh MOHATUS «CHIIBHBIN U «CIa0bIil»
paboraNel 1 JJIEKTPOJIUT.

«CunpHble U cradble
AIIEKTPOIUTHI»

52 | IIpakTuueckas HMeTs npeacTaBiaeHue o0 poJid TEMIIEpaTyphl B
paboTtaNel2y AJIEKTPOJIUTHUYECKON TUCCOLUALIUN
Brnusinue
TEeMIIepaTypbl Ha
M CCOLUALIAION

53 | Ilpakrrueckas [Ipaktnueckass | MIMeTh nmpeacTaBieHUE O BIUSIHUU
pabota Nel3 pabora KOHIIEHTpAILUK PACTBOPA ANEKTPOJIUTA HA €T0
«BnusiHne IEKTPOIUTUYECKYIO TUCCOLUALIIO
KOHLIEHTpaLuu
pacTtBopa Ha
M CCOLUALINION

54- | Pemenue Pemenne VYMeTh OCyLIECTBIIATh XUMUUECKUE OIIBITHI Ha

57 | 3KCIIepUMEHTAIIbHBIX 3a1a4 3HaHUE KaUYeCTBEHHBIX PEaKI1ii; COCTaBIATh
3ajad 10 TeMe IIOJIHBIE U COKPAIEHHBIC HOHHBIE YPABHEHMSI
«QNEKTPOIUTHYECKAs HEOOpaTUMBIX PEAKLUN U pa3bsICHATH UX
JICCOIHALIUS CYIIHOCTb. XapaKTepH30BaTh YCIOBHSI TCUCHUS

peaxiuii, HAyIuX 10 KOHIIA, B PaCTBOpax
3JICKTPOJIUTOB

Pa3nen 7. [IpakTHKYM 10 U3y4Y€eHHUIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHX
coeqnHennii(11 yacon)




58- | Okcupupr: Kpyraslii croin, | YMeHHe Ha3bIBaTh COSMHEHMSI H3YYEHHBIX

59 | knaccuduKanys, p. KJIACCOB (OKCHUJIOB); OTIPEIEIISATh
HOMCHKJIATYpa, MIPUHA]ICKHOCTH BEIIECTB K ONPEICIICHHOMY
CBOIICTBA, KJIACCY COEIMHEHUN (OKCUIaM); }
ronyueHHe, XapaKTepU30BaTh XUMUYECCKIE CBOMCTBA
T — OCHOBHBIX KJIACCOB HEOPTaHNYECKUX BEIICCTB
JaBopaTopHbiii orbiT (oxcuIoB); COCTABNATE (bopmyIbl
NeS.  HaGmionere HEOPraHMYECKUX COCAMHCHUN U3YUECHHBIX
PACTBOpHMOCTH KJ1aCCOB (OKCHJIOB)

OKCHJIOB AJTFOMUHUSI,
HATpHs, KaJbIUsl U
MEJIH B BOJIE.

60 | ['mapoxcumpl. Jlexmmst YMeHue Ha3pIBaTh COSIMHEHUS H3YUCHHBIX
OcHoBaHus: KJIaCCOB (OCHOBAHUM), OIIPEEIATh
KJ1accuuKanys, MIPUHA]ICKHOCTH BEIIECTB K ONPE/ICIICHHOMY
HOMEHKJIaTypa, KJIaCCy CO€TMHEHHH (OCHOBAHUSM)
MOJTy4eHHE.

61 | [IpakTuueckas [Ipaxtuueckas | ChopmupoBath mnpenactaBieHue o PH kak o
pabota Nel4 « pabora XapaKTepPUCTUKE Cpell
Onpenenenne PH
pacTBOpOB»

62 | IIpaktrueckas N3y4uTh CyITHOCTh PEAKIIUU HENTpaIu3aiuu
pabota Nel5
«Peaknus
HEUTpaIu3auu
Bsaumoneiicteue
TUAPOKCUA HATPHUS C
COJISTHOM KHCIIOTOM»

63 | AmdoTepHbIe OKCH/IBI Joknaabt YMeHHe  XapaKTepu3oBaTb  XUMHUYECKHE
U THUJIPOKCH/IBL. CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX

coenuHeHUN (aM(OTEpPHBIX HEOPraHUYECKUX
COCTMHEHUT)

64 | Kucnotsl. Cocras. KonnexktuBHas | YMeHUe Ha3bIBATh COCIUHEHUS U3YUYECHHBIX
Kiaccuduxarms. pabota KJIACCOB (KHCJIOT); ONPEACIIATh
Howmenknatypa. MPUHA]IEKHOCTD BEIIECTB K ONPEICICHHOMY
[Tomyuenue KUCIOT. KJIaCCy CO€TUHEHMH (KHCIIOT); yMEHUE

COCTaBIATH (POPMYJIbI HEOPTaHUIECKUX
COEIMHEHUN U3YYCHHBIX KIIACCOB

65 | Xumuueckue KomnnextuBHast | YMeHHe COCTaBISATh YPAaBHEHHS] XUMHUECKUX

CBOIiCTBa KHCIIOT pabota peakiuii, XapakTepU3yIIUX XUMUYECKUE

JIaGopaTOopHbIil OnbIT
Neb.
Bsaumonericteue
METaJIOB (MarHus,
LIUHKA, JKeJe3a, MeIn)
C pacTBOPaMHU KHUCIIOT

CBOIMCTBA KHCJIIOT, YMCHHUC PACIIO3HABATH
OIIBITHBIM ITYTEM PACTBOPBI KUCJIOT U HIeI04e




66 | Comn. KomnextuBHast | YMeHHe cOCTaBIATh POPMYITBI
Knaccuduxanus. paboTta HEOPraHNYECKUX COeTMHEHUN N3YUCHHBIX
Howmenknartypa. KJIacCOB (coJiell); yMEHHE Ha3bIBATh
CriocoObI MoTy4YeHUS COCMHEHUS U3YYEHHBIX KJIacCOB (COJIeH);
cosei OTIpE/ICISITh TPUHAICKHOCTD BEIIECTB K

OTIPEe/IeTICHHOMY KJIAaCCy COCTMHEHHM (CoJeit);
YMEHHUE COCTaBIATH (POPMYIIBI HEOPTaHHMYECKIX
COEIMHEHUN

67 | CaoiicTBa comneii KonnextuBHast | YMeHue xapakrepu3oBaTh CBOWCTBA

pabora U3yUYCHHBIX KIACCOB HEOPTAHNYECKUX BEIIECTB

(comeif); yMEHHE COCTaBISATH  ypaBHEHUS
XUMUYECKUX  peaKIuid, XapaKTepPHU3YIOIIUX
XUMHUYECKHE CBOWCTBA COJIEH

68 | Ypok 0600meHHe ITogBenenme UTOroB




IlepeyeHb JOCTYNHBIX HCTOYHMKOB HH(pOpManu
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