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PABOYAS INPOI'PAMMA BHeypo4HOH JeATeJbHOCTH MO XUMHUM JJas1 8-9

KJIACCOB € CNOJIb30BaHUEM 000pynoBaHus neHTpa «Touka pocray

B o0yuenun xumuu OOJBIIOE 3HAYECHUE HUMEET OJKCICPUMEHT. AHAIU3UPYS
pe3yAbTaThI IPOBEIEHHBIX OMBITOB, YUAIIHUECs YOSKIAIOTCS B TOM, YTO T€ UJIU UHbBIC
TEOPETUUECKUE TPEICTABICHUSI COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATbHOCTH.
Tonbko  OCYyIIECTBISIE ~ XUMHYECKUM  AKCIEPUMEHT  MOXKHO  IMPOBEPUTH
JIOCTOBEPHOCTh TPOTHO30B, CAEIAHHBIX HA OCHOBAaHMM Teopuu. B mpoiecce
OKCIEPUMEHTATBLHON  paboThl  ydyaliuecs MNPUOOPETAIOT  OMbBIT  MMO3HAHUS
pPEaTbHOCTH, SIBISIOMIMICS BaXXHBIM 3TaroM (OPMUPOBAHUSA y HUX YOCKICHUH,
KOTOpBbIE, B CBOIO OYE€pEIb, COCTABISAIOT OCHOBY HAy4YHOTO MHWPOBO33PEHUS.
Buenpenne obGopynoBanus 1udpoBor mabopatopun 1eHTpa «Touka poctan
MO3BOJIUT KAYeCTBEHHO W3MEHUTH Mpoiecc oOydeHus xumuu. KoauuecTBeHHBbIE
AKCTIEPUMEHTHI MO3BOJIAT MOJYYaTh JOCTOBEPHYIO HHGOPMAIIUIO O TPOTCKAHUH TEX
WJIY MHBIX XUMUYECKHUX Tpoleccax, 0 CBOMCTBax BemiecTB. Ha ocHOBE Moy4eHHbIX
OKCTIEPUMEHTAIBHBIX JAHHBIX O00ydaeMble CMOTYT CaMOCTOSITEJIbHO JIeNaTh
BBIBOJIbI, 0000IIaTh pe3yibTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO
OyZeT cnocoOCTBOBATh MOBBIIIEHUIO MOTUBAIIMUA O0YYEHUS IIIKOJIbHUKOB.

Jns u3ydeHus: npenMera «XHUMHs» Ha 3Tare OCHOBHOTO 00IIero oOpa3oBaHMs
oTBOAUTCA 68 yacoB: 8-9 kimacc —68 4acos;

Jannas oOpasoBarenbHasi MporpamMma OO€CIeurMBaeT YCBOCHUE YYAIIUMHUCS
BOKHEHUIIINX XUMUYCCKHX 3aKOHOB, TEOPUI U TIOHATHI; (HOPMUPYET MPEACTABICHHUE
O pOJM XUMHUHU B OKPYKAIOIIEM MHPE W KU3HHU 4yesioBeka. [Ipu 3TOM OCHOBHOE
BHUMAaHUE YyIAENAETCS CYIIHOCTH XUMHUYECKUX peakiuid U MeToJaM uX
OCYILIECTBJICHUSI.

OnHUM U3 OCHOBHBIX MPUHLMIOB MOCTPOEHUS MPOrpPaMMBbI SBISIETCS MPUHIIMI
JNOCTYIHOCTH. OKCIEPUMEHTAIbHBIE JaHHbIC, IOJYYCHHBbIE YYAIIUMUCA MpHU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYAIIUMCS CaMOCTOSITEIBHO
JenaTh BBIBOABL, BBISBISATH 3aKOHOMEpPHOCTH. [loaXoabl, 3aj0KEHHBIE B
coJiepKaHKe PorpaMMbl Kypca, CO3Aal0T HEOOXOIUMbIE YCIOBUS JJIsl CUCTEMHOTO
YCBOCHHUS YYaIlllUMHUCS OCHOB HAyKd, IS OOECTIEeYeHHS pa3BHBAIOIIETO U
BOCIIUTHIBAIOLIETO  BO3ACHCTBUSI  OOy4YeHUSI HA  JIMYHOCTh  y4alllerocs.
dopmupyeMble 3HaHUSI JOJKHBI CTaTh OCHOBOM CUCTEMbl YOEKICHUM IIKOJIbHUKA,

OCHTPAJIBHBIM AAPOM €0 HAY4YHOI'O MUPOBO33PCHUA.



Ha 6a3e nentpa «Touka pocta» obecriednBaeTcs peanu3ausi 00pa3oBaTeIbHBIX
MpOrpaMM €CTECTBEHHOHAy4YHOU U TEXHOJIOTHYECKON HAIIPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBaHUSIMH 3aKOHOJATENbCTBA B cepe
oOpa3oBaHus U ¢ yuétoM pexomenaanuii denepaabHOro oneparopa yueOHOro
npeamera «XuMus.

OO6pa3oBatenibHas MporpaMMa Mo3BOJSIET HHTETPUPOBATH PEATU3yeMbI€ MOAXO/IbI,
CTPYKTYPY U COJEp>KaHHME MpPHU OpraHu3aluud oO0ydeHus XuMuM B 8§—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e JI000ro U3 JOCTYNHBIX YU4eOHO-METOJUYECKUX KOMILIEKCOB
(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

GCTGCTBGHHOHaquOﬁ O6HaCTI/I;

0 JId pa3BUTUA  JIMYHOCTU pe6éHKa B IIponecce O6quHI/ISI XUMHUH, C€T0

CMOCOOHOCTEH, POPMHUPOBAHUS U YAOBICTBOPEHHUS COLMATBHO 3HAYMMbIXL
MHTEPECOB U MOTPEeOHOCTEH;

0 JIIA pa6OTBI C O,I[apéHHLIMI/I IOKOJIBHUKAMH, OpraHU3dllMid HX PA3BUTHA B

Pa3’INIHbIX obOmacTax 06pa3OBaT€HBHOﬁ, TBOp‘lCCKOfI JIEeATEIIbHOCTH. [

Hean n 3axpaun

1. Peasm3anusi OCHOBHBIX OO0IIEOOPA30BATEIIBHBIX MPOTPaMM 110 YYCOHBIM
npeaMeTaM €CTECTBEHHOHAyYHOW HAIpPaBJIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOM JIEATETLHOCTH 00yUYatOIIUXCS;

2. BBEJICHHE COBPEMEHHBIX CPECTB OOYYCHHS W BOCHUTAHHS JJIsl U3Y4YCHHS (B
TOM qyuCcIe AKCHEPUMEHTAIBLHOTO) JUACLUIUINH (Monyneit)
€CTECTBEHHOHAYYHOW  HANpaBJIE€HHOCTH TPU  pealu3alrdl  OCHOBHBIX
0011e00pa3oBaTENbLHBIX nporpamm u JIOTIOJTHUTEIbHBIX
o0meo0pazoBaTeIbHBIX TPOTpaMM, B TOM YHCIE JUIS PACIIUPEHUS
co/iepKaHus y4eOHOTO npeaMeTa « XUMUs.

3. BOBJICUEHUE YUAIINXCS B IPOCKTHYIO JIEATEITHHOCTb.

[TpodunbHbIi KOMIUIEKT 000pyaoBaHuS eHTpa « Touka pocTa» obecieunBaeT
3 PeKkTUBHOE TOCTUKEHUE O0pa30BaTENbHBIX PE3YJIbTATOB OOYUYAONIUMUCS IO
MporpaMMam €CTECTBEHHOHAyUYHOW HAMpPaBICHHOCTH, BO3MOKHOCTbD YIIIYOJIEHHOTO

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



M300peTaTeNbCKOro, KPEaTUBHOIO, KPUTHUYECKOTO  MBILUIEHUS,  PAa3BUTHUSA
(GYyHKUMOHAIIBHOM ~ IPaMOTHOCTH y  oOydammuxcsd, B  TOM  YHCIE
€CTECTBEHHOHAYYHON U MATEMAaTUYECKOM.

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

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE HCCIEIOBAHUA MO XUMHUU YXKE€ 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
JEUCTBUM, MPUOOPETAEMBbIX YYaIIUMUCA, IOJIKHO CTaThb yYMEHHE «IIPOBEIICHUS
OTBITOB, MPOCTBIX JKCMEPUMEHTAIBHBIX HCCIEAOBAHHUM, TPSIMBIX U KOCBEHHBIX
U3MEpPEHUN C UCIOJIb30BAHUEM AaHAJIOTOBBIX W LHUQPPOBBIX H3MEPUTEITBHBIX
puOOpPOBY.

VY4eOHbI HKCHEPUMEHT IO XUMHH, IMPOBOAMMBIA Ha TpaJULIOHHOM
o0opyioBaHuM, 0€3 NpUMEHEHNs U(POBBIX TAOOPATOPHIA, HE MOKET MO3BOIUTH
B MIOJIHOM Mepe PELIUTh BCE 33]1a4K B COBPEMEHHO! HIKOJIE. DTO CBSI3aHO C PSIOM

IMPpUYKH:

TPaIUIIMOHHOE IIKOJbHOE OOOpYAOBaHHE U3-3a OTPAHMYCHUS TEXHUYECKHUX
BO3MOXHOCTEM  HE  MO3BOJSIET  NPOBOAUTH  MHOTHE  KOJIMYECTBEHHBIC

HNCCICO0OBaHMAA,

JUTATETBHOCTh TIPOBEICHMSI XUMUYCCKUX MCCIICIOBAHUI HE BCETa COTIACyeTCs C
JUTUTETTFHOCTHIO YI€OHBIX 3aHATHH;

BO3MOXHOCTh ~ TPOBEJCHUS  MHOTHX  HCCICAOBAHMM  OTPaHHYMBACTCS
TpeOOBaHUAMH TEXHUKH 0€30MaCHOCTH U JIP.

[Mudposas nmabGopaTopusi TMOTHOCTHIO MEHSAET METOAMKY U COJEpXKaHUE
AKCIIEPUMEHTATBFHON JACSATEIHPHOCTH M PEIIAET BBIMICTICPEYHCICHHBIE MTPOOIEMBI.
[Iupoxuii CeKTp JATYMKOB MO3BOJISET YUIAMIUMCS 3HAKOMUTHCS C TTapaMeTpaMu
XAMHYECKOTO JKCIMEPUMEHTa HE TOJBKO Ha KAd4eCTBEHHOM, HO M Ha
KOJIMYECTBEHHOM  ypoBHe. [ludpoBas nabopaTopusi MO3BOJSET BECTH
JUTHTETTLHBIN AKCIIEPUMEHT JJaXKe B OTCYTCTBHE SKCIIEPUMEHTATOPA, a YaCTOTa UX

I/I3MepeHHﬁ HCTIOABJIACTHA YCJIOBCUYCCKOMY BOCIIPUATHIO.



B npouecce popMupoBaHus 3KCIEPUMEHTAJIBHBIX YMEHUI YUEHHK 00y4yaeTcs
MPEACTaBIATh UHPOPMALIMIO 00 UCCIIEI0BAHNN B YETHIPEX BUAAX:
B BEpOaJIbHOM: OIMCHIBATh OJKCIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJEIb
AKCIIEPUMEHTa, (UKCUPOBATH BHUMAaHHME Ha HU3MEPSIEMbIX  BEIMYMHAX,
TEPMUHOJIOTUH;

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

rpadukoB (IpU 3TOM y ydalmuxcs Bo3HuKaeT mnepBuuHoell mpencrasienue 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
BU3yAJIM3AIlUM  3aBUCUMOCTEH  MEXJy  BeIMYMHAMH,  HATJSJIHOCTh U
MHOTOMEPHOCTH);

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

[lepexox oOT Kaxgoro »sTama MpejcTaBiIeHUs WHGOPMAIMU 3aHUMAET
JIOBOJILHO OOJIBIION MPOMEXYTOK BpemMeHu. B 7—8 kmaccax 3ToT mpoiecc
HEO0OXOJIMM, HO B CTapIIUX KIAcCaX MOXKHO ObUIO OBl 3TO BpeMs MOTPaTUTh Ha
pemieHre Oojee BakHBIX 3anady. B asToM TuiaHe uu@poBbie 1abopaTopuu
CYILIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsl MOKHO MOTpatuTh coriaacHo ®I'OC
Ha (GOpPMHpPOBAHWE UCCIIENOBATEIbCKUX YMEHUH  y4Jaliuxcs, KOTOpbIE
BBIPAYKAIOTCS B CIICTYIONINX JEHCTBUSAX:

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

INIAHUPOBAHHC PCHICHUS 3a1a49M;

MTOCTPOCHUE MOJEIIEH;

O O 0o d

BBIIBIOKEHHE runote3;l skcrmepuMeHTanbHas mpoBepka rumotes; U aHamms

JTAHHBIX YKCTICPUMEHTOB WJIH HAOJIIOICHUH;

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

JInYHOCTHBIE pe3yJIbTAThI

OOyyaromuiics TOJYYUT BO3MOXKHOCTb 11  (POPMHUPOBAHMS — CIEAYIOIIHUX
JIMYHOCTHBIX Y Y /I:

0 omnpeneneHue MOTUBALIMM M3YYEHUS! yUEOHOTO MaTepraa;

0 oueHuMBaHHWE yCBaMBaeMOIro y4yeOHOTO MaTepualia, MCXOAs M3 COLMAIBHBIX U

JIMYHOCTHBIX LIGHHOCTCﬁ;

O noBblmieHne cBOero 00Opa3oBAaTENLHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX MCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C Pa3BUTUEM XUMHH

1 00111eCTBa;
0 3HaHME MpaBUJI MOBEICHUS B YPE3BbIYAMHBIX CUTYAIIHIX;

O omeHuBaHHEe COIMAIBHON 3HAYUMOCTH MPOodecCuil, CBI3aHHBIX ¢ Xumwuei; [
BJIaJIeHUE MTpaBUJIaMH 6€30IaCHOT0 OOpaIeHUs ¢ XUMUUECKUMHU BEIIECTBAMHU U

00opya0OBaHUEM, TIPOSBIICHUE IKOJIOTHIECKON KYJIbTYPHI.

MeTanpeaMeTHbIe pe3yabTAThI

Pecyniamuenwvie

OOyuaronuics TOJYYUT BO3MOXXHOCTH JUJI1  (DOPMHUPOBAHHUS  CIICIYIOUIAX

peryisTuBHbIX Y Y /:

7] menenolaraHde, BKJIIOYas IMOCTAHOBKY HOBBIX Ilejied, mpeoOpa3oBaHue
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 IIEJIEBBIX MPUOPUTETOB, BHIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTN ¥ BBIOOp Hanboee 3 PEeKTUBHOTO crioco0a;

| yMEHHE CaMOCTOSATEIHFHO KOHTPOJIHUPOBATH CBOE BPEMS U YIIPABISATH UM;

"] yMEHHE IPUHUMATh PEIICHUS B TPOOJIEMHON CUTYaITUH;

"] mOCTaHOBKA YYEOHBIX 3a7ay, COCTABJICHHE IIJJaHA W TIOCJEI0BATEIHLHOCTH

JICHCTBUM;



| opranu3aiys pabodyero MecTa IMpH BBIIIOJHEHUN XUMUYECKOT0 dKcrepuMenTa; O
MIPOTHO3UPOBAHUE PE3YIbTATOB O0YUYEHHUS, OLIEHUBAHUE YCBOEHHOTO MaTepuaa,
OIICHKA KA4eCTBA U YPOBHS MOJTYUYCHHBIX 3HAHUHM, KOPPEKIIUS TIaHa U crioco0a
NeNUCTBUS TTPU HEOOXOIUMOCTH.

llo3nasamenvhble

OOyyatouuiicss TOJYYUT BO3MOXKHOCTH At (DOPMHUPOBAHUS  CIEAYIOUIUX

1o3HaBaTelbHbIX Y Y /I:

0 mouck u BelieNeHUuEe MHPOPMALUY;
0 ananu3 ycnoBuil U TpeOOBaHUM 3a]]a4l, BEIOOD, COMOCTaBIEHNE U OOOCHOBaHUE

crocoba PEIICHUA 3aa4M;

O Bb16Op HambOoee A3 (HEeKTUBHBIX CIOCOOOB PEIICHHS 33a]Ja4l B 3aBUCUMOCTH OT

KOHKPETHBIX YCIOBUH;

O BeigBMKEHHME M OOOCHOBAaHWE THUIIOTE3bI, BBHIOOp crocoba e€ mposepku; [
CaMOCTOSITENIFHOE CO3JaHHE aJNTOPUTMa JAESTEIbHOCTU MPH PEUICHUH MPodiieM
TBOPYECKOTO U MOUCKOBOTO XapaKTepa;

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

[0 omuChIBaHUE CBOWCTB: TBEPIBIX, )KUIKUX, FA3000pa3HBIX BEIIECTB, BBIICICHUE X
CYIIECTBEHHBIX MTPU3HAKOB;

0 m3o0paxeHue cocraBa MPOCTEUIIMX BELIECTB C IMOMOIIBI0 XUMUYECKHX (OpMYI
M CYIIHOCTH XMMHYECKHX PEAKIHUil C TMOMOIIbI0 XUMHYECKUX ypaBHeHWir; [
NpOBEJCHUE HAONIOACHUI, ONMCAaHWE TPU3HAKOB M  YCJIOBUH  TEYCHHUS
XUMUYECKUX PEAKIHH, BBIMOIHEHUE XUMHUYECKOTO SKCIEPUMEHTA, BBIBOABI Ha
OCHOBE aHajiM3a HaOJIOJACHUN 3a SKCIIEPUMEHTOM, PEIIEHUE 3a/1ay, MOyuyeHHe
XUMUYECKON HH(OpMALINK U3 Pa3IMUHbIX HCTOYHUKOB;

0 ymMeHue OpraHu30BbIBaTh UCCIIEI0BAHUE C IIEJIbIO TPOBEPKU TUIIOTE3;

O ymeHHe aenaTh yMO3akiIoueHHs (MHIYKTHBHOE M IO aHAJIOTMH) W BbIBOGI, [
yMeHHE OOBEKTUBHO OIEHWBATh WH(OPMAITUIO O BEHIECTBAX W XMMHUYECKHUX

IpoIeccax, KpUTHIECKH OTHOCUTHCS K TICEBIOHAYIHON WH(MOPMAITIH.

Kommynukamusmole

OOyuaromuiicss MOJYyYUT BO3MOXKHOCTH 1l (DOPMUPOBAHUS  CIEAYIOLIUX

KOMMYHHKaTUBHBIX Y'Y /[:



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

YCIOBUAMH KOMMYHUKAIIUW

O aZIEKBaTHOE HCIIOJIB30BAHUE PEUYEBBIX CPEICTB JUIA y4acTHUs B NUCKYCCUU U
apryMEHTAllMM CBOEH MO3WUIIMH, YMEHHUE NPEACTABIATH KOHKPETHOE COJEPIKAHUE C

COOOIIIEHHEM €Tr0 B TUCbMEHHOM U YCTHOM dopme,

O OIIpe/ieNICHUE CIIOCOOOB B3aMMOEHCTBHS, COTPYAHUUECTBO B IIOUCKE U cOOpe
uH(pOpMaLnH;



O
OIpeJIENIEHHE CIOCOOOB B3aUMOJEHCTBUS, COTPYIHUYECTBO B MOUCKE U cOOpe

uHpopManuy, ydacTHE B Juajore, IUIAaHUPOBAHUE OOIIUX CIOCOOOB pPadoTHI,
MPOSIBIICHUE YBAKUTEIHLHOTO OTHOIIEHUS K JAPYTMM YYalluMCs; OITMCaHUE
COJIep KaHMS BBIMTOTHICMBIX JACHCTBUH C IICIIBI0 OPUCHTHPOBKU B TIPEIMETHO-
MIPAKTUICCKOMN ACATSIHPHOCTH; YMEHHUS YIUTHIBATh Pa3HbIC MHEHUS M CTPEMHUTHCS K

KOOpAMHAIIUU pa3INYHbIX HOBI/IHI/Iﬁ B COTPYAHHUUYCCTBC,

O dbopmynupoBaTh COOCTBEHHOE€ MHEHHE W TMO3UIUIO0, apryMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ C MO3UIUAMU MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE

O6H_ICI‘O peuICHUA B COBMECTHOM ACATCIIBHOCTH,

a OCYILICCTBIIATH B3aMMHBIN KOHTpPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC

H€O6XO}II/IMYIO B3aNMOIIOMOIIb,

O IUIAHUPOBATh  OOIME CrmocoObl  paboOThI, OCYIIECTBISTH  KOHTPOJb,
KOPPEKIIHIO, OIICHKY JICHCTBHI MapTHEPA, YMETh YOCK/IaTh;

O UCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEJCTBA I OTOOPaKCHUS CBOUX
9yBCTB, MBICJIC, MOTHBOB M IOTpeOHOCTEH; OTOOpakaTh B peud (ONUcaHUE,
OOBSICHEHHE) COJNIep)KaHHWE COBEpIIaeMbIX JEHCTBUI, Kak B (opMe TpOMKOM

COLIMAJIM3UPOBAHHOM peuu, Tak U B (hopMe BHYTPEHHEN peuu;

a pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCIIOIb3Ysl CPEICTBA YCTHOM
U TMHCHbMEHHOW KOMMYHHUKAIIMM TIpU paboTe ¢ TEeKCTaMu Y4YeOHHKA W
JIOTIOTHUTENIBHON JTUTEPAaTypOi, CIIPAaBOUYHBIMU TaOJIUIIAMHU, IPOSIBISTH TOTOBHOCTD
K YBQXEHUI0O MHOW TOYKH 3PEHUS MPHU OOCYXKICHUHM PE3yIbTAaTOB BBHIMOJIHEHHOM

paboTHI.

HD@@MBI’I’IH ble pe3yibmdainibl

O0yyarmuiicss Hay4YuTCs:

OnpumeHsTh OCHOBHBIE METOJIbI MMO3HAHUS: HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT;
0 onuchIBaTh CBOMCTBA TBEPJBIX, KUIKHX, Ta3000pa3HBIX BEIICCTB, BBIICISS HX

CYIICCTBCHHBIC ITPU3HAKH;

0 PACKpPBIBATb CMBICJI 3dKOHA COXpPAaHCHHUA MAaCChbl BCIICCTB, aTOMHO-MOHeKYHHpHOﬁ

TEOpHH;



O

Opaznuyath XuMu4eckue U GU3NIECKUE SIBICHUS,
0 Ha3pIBaTh MPU3HAKHA M YCIOBUS MPOTCKAHUS XUMHUUYECKUX PEAKIIHIA,
OcoGnronaTs npaBuiia 6e30macHoil paboThl TPU NPOBEIECHUHU OMBITOB;

Omonp30BaThest 1a60pPaTOPHBIM 000PYIOBAaHUEM H MTOCYIOM;
nojiy4aTb, CcoOMpaTh ra3o00pa3Hble  BeIIeCTBA W  paclno3HaBaTh  HX;

OxapakTepu3oBaTh (U3HYECKHE W XHMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COCTMHCHUM,

OnpoBOMUTE OMBITBHL, TMOATBEPKIAMONINE XUMHUYECKHE CBOWCTBA HW3YYCHHBIX
KJIAaCCOB HEOPTAaHMYECKUX BEIECTB;

OpackpbIlBaTh CMBICT TOHSATHS  «PAcTBOP», BBIUMCIATH MACCOBYIO  JIOJIHO
PacTBOPEHHOTO BEIIECTBA B PaCcTBOPE,

OroToBHTH pacTBOPHI C ONPEACIEHHON MAaCCOBOM JI0JIeH PacCTBOPEHHOTO BEIIECTBA;
OxapakTepu30BaTh 3aBUCUMOCTh (PU3WYCCKUX CBOWCTB BCIIECTB OT THIIA
KPUCTATHYECKOMN PEIETKH,

OonpenensaTs BUJI XUMAUECKOUN CBSI3M B HEOPTaHUUECKUX COCTUHECHUSX;
OpackpbeiBaTh OCHOBHBIC TOJIOKEHUS TCOPUM AJICKTPOJUTHUUECKOW TUCCOIUAIINH,
COCTaBIIATh YPAaBHEHHS DJICKTPOJIUTHICCKOMN TUCCOIMAIIIHN KHCIIOT, IIEJIOUCH, CoJiek
U peaKklnii HOHHOTO OOMEHa;

OpackpsiBaTh CYIIIHOCTh OKHCJINTEJILHO-BOCCTAHOBUTEIBHBIX peakiui,
OIPECIISTh OKHCIIUTEIb U BOCCTAHOBHUTEIIb,
OcocTaBisaTh ypaBHEHHS OKACIUTEIIBHO-BOCCTAHOBUTEIBLHBIX PEAKITUH;

OnaspiBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEaKInu;
OxapakTepn30oBaTh B3aMMOCBS3b MEXKOY 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:



a

DBBII[BHF&TB U ITPOBCPATH SKCIICPUMCHTAJIBHO IT'MIIOTE3bI O XUMHUYCCKUX CBOMCTBAX
BCIHICCTB Ha OCHOBC HX COCTaBa H CTPOCHUA, HUX CIIOCOOHOCTH BCTYyIIaTb B

XUMHUYECKHAE PEAKLIMH, O XapaKTepe U MPOAYKTAX PAa3INUHbIX XUMUYECKUX PEaKIIU;

[OxapakTeprn30BaTh BELIECTBA 10 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATD
NPUYUHHO-CJIEACTBEHHBIE CBSA3U MEXKY TAHHBIMU XapaKTEPUCTUKAMHU BELIECTBA;
OcocTaBiATh MOJEKYJISPHBIE W TIOJHBIE MOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM
VOHHBIM YPaBHCHUSM;

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

BBIJIBUTATh W TNPOBEPATh OKCIEPUMEHTAJIBHO THUIIOTE3bl O PpeE3yJbTaTax
BO3JICUCTBUS PA3TUIHBIX ()AaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON PEaAKIINH;
O wucnonp3oBaTh NOPHOOPETEHHBIC 3HAHUS JUISI  DKOJOTHYECKUTPAMOTHOTO
IIOBEJICHUS B OKPY’KAIOILEH Cpelie;

Oucnons30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHIIMM TPU BITOJHEHUU
IIPOEKTOB U PELIEHUU Y4eOHO-UCCIEA0BATENbCKUX 3a/ad 10 M3yYEHUIO CBOMCTB,
CIOCOOOB MOJYyYEHHUS U PACIIO3HABAHUS BEIIECTB;

0 o0BEeKTUBHO OIIEHMBATHh MH(OPMAIIMIO O BEIIECTBAX M XMMHUUYECKHUX IMPOIleccax;
Ooco3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM MO XUMHUHU IS MPAKTUYECKOMN
NEATENbHOCTY YEIOBEKA;

0 co3maBaTh MOJENN U CXEMBI JUIsl pelieHus] Y4eOHbIX M TO3HABATEIbHBIX 3a/1a4;
OnoHuMaTh HEOOXOJUMOCTH COOJIOJCHUS TpEANUCaHUi, NpeaIaraeMplx 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 O€30MMACHOCTH IMPHU MPOBEICHUU HCCICIOBAaHUN, MEIUITNHCKHIE
anTeYKH IIepBOH TOMOIIM B KaOWHeTe XUMHH. WHCTPYKTaX TIO TEXHHUKE
0€e30I1aCHOCTH.

3HAKOMCTBO ¢ J1a00paTOPHBIM 000PYIOBaHHEM

XpaHeHI/Ie MaTCpUaJIOB U PCAKTUBOB B XUMHUYECKON na60paTopHH

Pasnen 2. BenecTBa, KoTOpbIe HAaC OKpYy:xkal0T 24 yaca(9 Yacon) [Ipoctrie
U CJIOXKHBIC BEIIECTBA. XUMHUYCCKHE dJICMEHTHI.

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

CocraB atmocdepsl. Kucnoposa kak BaxKHEUIINNA KOMIIOHEHT aTMOC(EpHI.
JlaGopatopHubiii  onbITNe2«IlomydeHne KuCIOpoJa U3 TMEPEeKUCH BOJOPOJA,
JI0Ka3aTENbCTBO €r0 HATUYHUS.

Bona B macmrabe mianersl. du3nyeckre CBOMCTBA, MapaloKChl BOABI, CTPOCHHE
BoAbl. IlokazaTenu kadecTBa Bonbl. MccienoBanue BOJBI U3 Pa3HbIX HCTOUYHHKOB
JlaGopaTopublii onbITNe3«OrnpeieieHue BOJONPOBOIHON U JUCTUIIIMPOBAHHOM
BOJBDY

JladopaTopHblii onnbITNe4«OKpacka HHIUKATOPOB B HEUTPAIILHOU Cpeae»

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

UYucteie BemectBa W cmecu. Kmaccudukaius cmeceit. CriocoObl pas3ieseHus
cMeceil: JelCTBHE MarHuToOM, OTCTauBaHuE, (QUIbTPOBAHHUE, BbIIIAPUBAHUE,
KPUCTAJUIN3a1s, TUCTUIUISALIHS

Ipakruyeckas 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«Ompenenenue TeMmIepaTypbl KpUCTaUIM3aLUU
BEILIECTBA»

Pu3nUecKre U XUMAYECKUE SBJICHUS. BbIeeHre U MorjIonieHre Teria — IpU3HaK
XUMHUYECKOU pEaKIUH.

IIpakTruyeckas 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 XUMHNYCCKHUX peaKI_[I/Ifl. Tunel XUuMHUYECKUX peaKuHﬁ.

IIpakTuueckas padora Ne8» Tunbl XUMUUECKUX PEAKLIUII»

Pasnen 5. OcHoBbl pacuyeTHoi xumuu(10 yacon)

Monb — eauHuUIIA KOTMYECTBA BelecTBa. MosipHasi Macca. Beiuncienus no
XUMHUYECKUM ypaBHEHUSIM. 3aK0H ABoraapo. MossipHbIil 00beM ra3oB.
OTHOcHUTENBHAS TUIOTHOCTH Ta30B. PelieHne s3kCnepuMeHTaIbHbIX 33/1a4 110 TEME
«ITpakTUKyM 1O U3y4YEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAaHUUYECKUX
COE€IMHEHUH »

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

IIpakTHyeckas pabora Nel0 «INEKTPOIUTUYECKAS JUCCOLMALITS»
IpakTunueckas padoraNell «CunbHbIe U CTa0bIE ITEKTPOIHUTHI
IIpakTuueckas padoraNel2» BiusiHue TemnepaTypbl Ha JUCCOLUALIUIO.

IIpakTuuyeckas padora Nel3 «BnusiHue KOHIIEHTpAI[MU pacTBOpa HA
JTVCCOLIMALUION

Pemenue SKCIICPUMCHTAJIBbHBIX 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.



JlabopatopHblii onbIT NeS. HaOnioneHue pacTBOPUMOCTH OKCHJIOB aJIFOMUHUS,
HATpus, KAJIbLMSA U MEJIN B BOJIE.

I'unpoxcuasl. OCHOBaHMS: KIacCU(pUKALIMSI, HOMEHKIIATYpa, MOITyYeHHE.
IIpakTnuyeckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuyeckass padora NelS «Peakumsa HeWtpanuzaunu BsaumoneilicTBue
TUJIPOKCH/IA HATPUS C COJISTHOW KUCIOTOM»

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

cBoiictBa kucinotr JlaboparopHbiii onbIT Ne6

«BzauMopelicTBue MeTamiaoB (MarHus, ITUHKA,

’&Kees3a, MeIM) ¢ PaCTBOPaMU KHUCIIOT.»

Comu. Knaccudukamus. Homenknarypa. Criocobsl mosydeHus coseil. CBolcTBa

coJiei



Y4yeOHO-TEMATHYCCKHNH TVIAH

No | Tema ypoka Kon-Bo ®opma 3aHsaTHA | OCHOBHBIE YUEOHBIE IEHCTBUS ydalluXcs
/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 HCCIIEI0BaHUM. 3HATh COCTaB
MIPOBEICHUN WuctpykTax. MEIUITUHCKON alTeYKH U YMETh OKa3aTh
WCCIIeIOBAHUM, NEPBYIO MEAUIIMHCKYIO TIOMOIIIb
MEIUIHCKUE
anTe4yKy MepBOU
MIOMOIIY B KaOuHeTe
xumun. MHCTpyKTax
M0 TEXHUKE
0€30I1aCHOCTH.

3 3HaKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paboTaTh CO CIHUPTOBKOW, BEcamH, ,
71a060paTOPHBIM XUMHUYECKOU MEpHOU nocynon
000opymoBaHNEM nabopaTopue.

becena

4 XpaHeHue 1 3HAKOMCTBO ¢ | 3HATh KJIacCU(PHUKAIIMIO PEAKTUBOB IO TPyTIIIamM
MaTepUAIIOB U XUMHYECKOH XpaHEHUs U UX JICHCTBHE HA OPraHHU3M.
PEaKTUBOB B nabopatopueit. | [IpaBuiIbHO 0GOPMIIATH XUMUYCCKUH
XUMHUYECKOU becena JKCIIEPUMEHT
nabopaTopuu

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

5-6 | IIpocthie u cnoxubie | 2 Jlexuus J10JKHBI 3HATh: ONpEeACIIEHHE 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 «ITonyuenue KUCJIOpoJa

KHCJIOPOda U3
MEepCeKUCHU BOAOPOAa,
A0Ka3aTCJIbCTBO €TI0
HaJINn4us».




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

CBOWCTBA, TAPaIOKCHI
BOJIBI, CTPOCHHE
BO/JIBI

10- | Ilokasarenu kauectBa | 4 JlabopaTtopHass | YMeHue XxapakTepu3oBaTh CBOMCTBA BOJIbI

13 | Boapl. pabota (XMuMUYECKHE 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 YACTOM BEIIECTBE U
CMCCH. CMECH BECIIIECTB
Kiaccnduxarmst
cMmecen.

15 | Cmoco®s1 paznenenus | 1 OO6cyxnaeHue, | YMETh XapaKTepHU30BaTh CYITHOCTh OHATHI
CMecel: NeUCTBUE «MO3TrOBOU YHUCTHIE BENIECTBA Y CMECHU M CIIOCOOBI
MarHuTOM, HITYPM». paszzeneHusi cmecen
OTCTalBaHUE,

(bunbTpOBaHUE,
BbIIIApUBaHHUE,
KpHUCTaJUIN3ALIN,
JVCTUIUISIIHSL.

16 | [Ipaxtuueckas 1 [IpakTrueckas | 3akpenuTh MOHATHS O YHCTOM BEIIECTBE H
pabota Nel «HucTtsie pabota CMECH BEIIIECTB
BEIIECTBA U CMECH

17 | IIpakTuueckas 1 [IpakTrueckas | 3akpenuTh 3HAHUS O METOJIaX OYUCTKHU BEIIECTB
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 MPaKTUYECKHUX u
Hsy1enne ceolicTs 71a00paTOPHBIX pabor, HECJIOKHBIX

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

OKCIICPUMCHTOB JJIsL J0Ka3aTcJIbCTBA




19 | Ilpakruyeckas IIpakTryeckas | BBIABUIaEMBIX IIPEAIIOJIOKEHUN; OIIMCAHNE
pabora pabora pE3yIBTaTOB 3THX PaboT
Ne4«3mepenune
TEeMIIepaTypbl
KHUIICHUS BOJIBI C
MIOMOIIBIO TaTYUKA
TeMIIepaTyphl U
TEpMOMETpa»

20 | IIpakTuyeckas [Ipaktnueckas | Mcnonb3oBaHue MPaKTUYECKUX padoOT Jyis
pabora pabota MO3HAHUS OKPY’KAIOLIEr0 MUpa pa3IMuHbIX
Ne5«Onpenenenne METOJI0B (HaOIIOJCHUE, U3MEPEHUE, OIIBIT,
TeMIIepaTypbl 9KCIIEPUMEHT, MOICTTUPOBAHUE U JIP.)
KpUCTAJUIN3aLUI
BEIIECTBA»

21 | ®usuueckue u Jlexmms ITo3HaKOMHUTECS ¢ BAXKHEHUIITUMH XHUM.
XUMHUYECKHE MOHATUAMA: (PU3UIECKHE U XUMUIECCKUE
siByieHus. Beiienenue SIBJICHUS, XUMHUYECKasl peaKlsl; yMEHUE
1 MOTJIOIEHHUE TeIIa OTJINYATh XUMUYECKHE PEAKIIUH OT
— HIpU3HAK (bU3UYECKUX SBICHHUI
XUMHYECKOU
peaxiu

22 | Ilpaktnueckas [Ipaktnueckas | Mcnosb3oBanue MPAKTUYECKHUX u
pabota Neb pabora 1a00paTOPHBIX pabor, HECJIOKHBIX
«DK30TepMHUUECcKas JKCIIEPUMEHTOB U1 JI0Ka3aTesIbCTBa
peaxius» BBIJIBUTAEMBIX MTPEANOJIOKEHU; OMMCAHNE

23 | IlpakTtrueckas [pakTrueckas | pe3ylIbTaTOB 3THX padoT
pabota No7 pabora
«OHAOTEpMHUYECKAs
peakuus»

24- | Ckopoctb KomnektuBHas | 3HaTh ONpeAesieHHe CKOPOCTH XUMHUUYECKOU

25 | XUMHYECKHUX pabota peakuuu U €€ 3aBUCUMOCTb OT YCIOBHUH
peakuui nporekanus peakuuu. [lonnmars 3HaueHue

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

26- | Xumuueckue KonnektuBHas | YmeHue XapaKTepu30BaTh OCHOBHBIE

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

28- | Xumuueckue KonnexktuBHas | YMeHUE COCTABIATh YPABHEHUS XUM. PEAKIIHIA.

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

peaxuin




32- | Tumbl XUMHYECKHIX 4 YMeHue onpeensaTh peareHThl U MPOTyKThI

35 | peakmwmii peaKIuu; pacCcTaBIsATh KOIPPHUICHTHI B

36 | Ilpaktudeckas 1 IMpakTryeckass | YPAaBHEHUSX PEaKIMi Ha OCHOBE 3aKOHA
pabota Ne8» Twuribt pabota COXPaHEHUsI MACCHI BEILIECTB
XUMHYECKUX
peaxkuuin»

Pa3nen 5. OcnoBbl pacuernoi xumuu(10 yacon)

37- | Mo — eauHMIa | 2 Pemenue YMeHre BEIYUCIIATH: KOJTUYECTBO BEIIECTBA

38 | konmuecTBa 3aaq WJIH 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 BEIIECTBA,
YpaBHEHUSIM. 00BEM WJIM MacCy TI0 KOJIMYECTBY BEIIECTRA,

00BeMy WJIH Macce peareHTOB WIIH MPOTYKTOB
peaKIum

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

44 | MonspHbIi 00beM 00BEM MM MacCy 10 KOJMYECTBY BELIECTBA,
rasos. 00bEeMY WJIH MacCce peareHTOB U MPOYKTOB
OtHocuTenbHas peaknuu; (HaXoAuTh 00BEM Tra3a 1o
TIIOTHOCTD I'a30B. M3BECTHOMY KOJIMYECTBY BellecTa (1

MIPOU3BOIUTH OOPATHBIC BEIYMCIICHHS))

45- | Pemenue 2 Pemenune YMeHne:  XapakTepu30BaTh  XUMHUYECKUE

46 | SKCIIEpUMEHTAILHBIX 3a1a4 CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3a/1a4 1o Teme BEUIECTB;  OMpPENeNsTh  MPHUHAJJICKHOCTD
«[IpakTukym no BELICCTB K  ONpEeleNeHHOMY  KJaccy
W3YYEHHUIO CBOWCTB COeIMHEHUI COCTaBIISITh hopMyb
BEIIECTB OCHOBHBIX HEOPraHUYECKUX COCAMHEHHH M3yYEHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYeCKUX
COECOUHEHUN »

Pa3nen 6. OcHoBBI 3j1eKTpOJIMTHYeCKOI qucconuanun(11 yacon)

47 | IlpakTrueckas 1 [Ipaktrueckas | MccienoBaTh 31€KTPONPOBOAHOCTD BOJBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CrIoco0a €€ OUnCTKU
«O4HCTKa BOJBI OT
PacTBOPUMBIX
MPUMECE»

48 | Dnekrponutuueckas | 1 Jlexmust 3HAaTh OoNpeeNIeHUs OHATUHN «IIIEKTPOIIUTY,
JIFCCOITHALIUS — «HEDINEKTPOIUTY, <OIEKTPOTUTHYECKASL
TJIaBHOE yCIIOBHE JTCCOITHAIIHS
MIPOTEKAHUSI PeAKIINH

B pacTBOpax.




49 | DnekTpoIuTHYecKas «Mo3srosoit 3HaTh ONPEENICHUS IOHATUN «KHCIIOTa,
JMCCOLMAIUS KUCIIOT, HITYPM», «OCHOBAHHE», «COJIb» C TOUKH 3pEHUS TEOPUU
LIEJIOYEN U COJIEH. OO6cyxneHue AJIEKTPOJINTUYECKON JUcCOauu. Y METh

OOBSICHATD O0IIKE CBOMCTBA KHCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HAJIMYMEM B HUX HOHOB
BOJIOpPOJia Y TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAKXKE COCTABJISIThH
YPaBHEHUS 3JEKTPOIUTHUECKOH JUCCOLUALIMU
KHCIIOT, OCHOBAHWM U COJICH.

50 | Ilpakruyeckas [Ipaktuyeckas | IIpowsmrocTpupoBaTh 3KCIIEPUMEHTOM
pabora Nel0 pabora KJIaCCU(PHKAIMIO BEMIECTB Ha DIIEKTPOJIUTHI U
«DNEKTPOIUTUYECKAS HEEKTPOIIUTHI
JIMICCOLIMALINS

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

«CunpHble U cradble
AIIEKTPOIUTHI»

52 | IIpakTuueckas HMeTh npeacTaBiaeHue o0 poJid TEMIIEpATyphl B
paboTtaNel2y AJIEKTPOJIUTHYECKON JUCCOIUALINT
Brnusinue
TEeMIIepaTypbl Ha
M CCOLUALIAION

53 | Ilpakrrueckas [Ipaktnueckass | ImeTh npencraBieHue O BIUSHUU
pabota Nel3 pabora KOHIIEHTpALIUK PACTBOPA ANEKTPOJIUTA HA €T0
«BnusiHne IEKTPOIUTUYECKYIO TUCCOLUAINIO
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 COKPAILEHHBIC HOHHBIE YPABHEHMSI
«QNEKTPOIUTHYECKAs HEOOpaTUMBIX PEAKLUN U pa3bsICHATh UX
JICCOIHALIUS CYIIHOCTb. XapaKTepPU30BaTh YCIOBHSI TEUCHUS

peaxiuii, HayIumx 10 KOHIIA, B PaCTBOPax
3JICKTPOJIUTOB

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




58- | Okcupupr: Kpyraslii croin, | YMeHue Ha3plBaTh COEAMHEHUS U3YUYEHHBIX

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

OKCHJIOB AJTFOMUHUSI,
HATpHsl, KaJbIUs U
MEJIH B BOJIE.

60 | ['mapoxcumpl. Jlexmmst YMeHue Ha3pIBaTh COSIMHCHUS H3YUICHHBIX
OcHoBaHus: KJIaCCOB (OCHOBAHUM), OIIPEEIATh
KJ1accuuKanys, MIPUHA]ICKHOCTH BEIIECTB K ONPEICIICHHOMY
HOMEHKJIaTypa, KJIaCCy COETMHEHHH (OCHOBAHUSM)
MOJTy4eHHE.

61 | [IpakTuueckas [Ipakxtnueckas | ChopmupoBath mpencraBieHne o PH kak o
pabota Nel4 « pabora XapaKTePUCTUKE Cpell
Onpenenenne PH
pacTBOpOB»

62 | IIpaktrueckas N3y4uTh CyITHOCTD PEaKIIU HENTpaIu3auu
pabota Nel5
«Peaknus
HEUTpaIu3auu
Bsaumoneiicteue
TUAPOKCUIA HATPHUS C
COJISTHOM KHCIIOTOM»

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

coenuHeHUN (aM(OTEpPHBIX HEOPraHUYECKUX
COCTMHEHU)

64 | Kucnotsl. Cocras. KonnexktuBHas | YMeHue Ha3bIBaTh COCIMHEHUS U3yYEHHBIX
Kiaccuduxarms. pabota KJIACCOB (KHCJIOT); ONPEACIIATh
Howmenknatypa. MPUHA]IEKHOCTD BEIIECTB K ONPEICICHHOMY
[Tomyuenue KUCIOT. KJIaCCy CO€TMHEHHH (KHCIIOT); yMEHHUE

COCTaBIATH (POPMYJIbI HEOPTaHUIECKUX
COEIMHEHUN U3YYCHHBIX KIIACCOB

65 | Xumuueckue KomnnextuBHast | YMeHue cocTaBisTh ypaBHEHUS XUMUYECKUX

CBOIiCTBa KHCIIOT pabota peakiuii, XapakTepU3yIIUX XUMUYECKHE

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

CBOMCTBaA KHCIIOT; YMCHHC DPACIIO3HABATH
OIIBITHBIM ITYTEM PACTBOPBI KUCJIOT U HIea04eH




66 | Comn. KomnexkrtuBHast | YMeHue cocTaBisTh (GopMyIibl
Knaccuduxanus. paboTta HEOPraHMYECKUX COeTMHEHUN N3YUYCHHBIX
Howmenknartypa. KJIacCOB (coJiell); yMEHHUE Ha3bIBATh
CriocoObI MoTy4YeHUS COCIMHEHUS U3YYEHHBIX KIJIacCOB (COJIeH);
cosei OTIpE/ICISTh TPUHAIICKHOCTD BEIIECTB K

OTIpEeIeTICHHOMY KJIaCCy COCTMHEHH (Coeit);
YMEHHUE COCTaBIATH (POPMYIIBI HEOPTaHHMYECKHIX
COCIMHEHUN

67 | CaoiicTBa comneii KonnextuBHast | YMeHue xapakTepu3oBaTh CBONCTBA

pabora U3yUYCHHBIX KIAaCCOB HEOPTaHNYECKUX BEIIECTB

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

68 | Ypok 0600meHHe ITogBenenme UTOroB
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