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PABOYAS ITIPOI'PAMMA BHEeYypPOUYHOI 1eSITEJIbHOCTH 110 XUMHUU
nJis 8-9 KJIaCCOB € UCMOJIB30BAHUEM 000pPYyI0BaHNs HeHTpa « Touka

pocTa

B oOydenun Xxumuu OOJIbIIOE 3HAYEHUE HMEET DJKCIEPUMEHT. AHaIU3UPYs
pe3yNbTaThl MPOBEAEHHBIX OMBITOB, yUaluecs yOexKJal0TCs B TOM, UTO TE€ UM UHBIE
TEOPETUYECKHUE MPEJCTABICHUS COOTBETCTBYIOT MJIM MPOTHMBOPEYAT PEaTbHOCTH.
Tonpko  OCyIlIecTBIASI ~ XMMHUYECKHM  OKCIEPUMEHT  MOXKHO  IPOBEPUTH
JIOCTOBEPHOCTh TPOTHO30B, CHEJIAaHHBIX HAa OCHOBaHMM Teopuu. B mpouecce
AKCIIEPUMEHTAIbHOW  pabOThl  yyalquecs MNpUOOPETAIOT  OMNbIT  MMO3HAHUS
pEaTbHOCTH, SIBISIIOIIMIICA BaXXHBIM 3TarnoM (OPMUPOBAHUS Yy HUX YOCKICHUH,
KOTOpbI€, B CBOIO OYEpEellb, COCTaBJISIIOT OCHOBY HAay4YHOTO MHPOBO33PEHHUS.
Buenapenue o6opynoBanus uudpoBoit madboparopuu 1eHTpa «Touka pocTay
MO3BOJIUT Kaue€CTBEHHO WM3MEHHTH Ipolecc oO0ydeHus: xumuu. KolnyecTBeHHBIC
AKCIIEPUMEHTHI IMO3BOJISAT MOJYyYaTh JOCTOBEPHYIO HHGOPMAIIMIO O MPOTEKAHUU TEX
WJIM MHBIX XMMUYECKHUX MPOIECCax, O CBOMCTBaX BemlecTB. Ha 0OCHOBE MOJTy4eHHBIX
AKCIIEPUMEHTAJILHBIX JIaHHBIX OOyYaeMble CMOTYT CaMOCTOATENIbHO JIeNaTh
BBIBO/IBI, 0000IIaTh pPE3yJIbTaThl, BBIABISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyneT crnocoOCTBOBAThH MOBBIMICHUIO MOTUBAITUN O0YUEHHUSI IIKOJILHUKOB.

Jlns u3ydeHus mnpeaMera «XuUMHs» Ha dTale OCHOBHOIO 00IIero oOpa3oBaHUs
OTBOAUTCS 68 yacoB: 8-9 knacc —68 yacos;

JlanHast oOpaszoBaTeibHas MOporpaMmMa OOECIEeUMBAET YCBOCHUE YYaIUMUCS
BOKHEUIINX XUMUYECKUX 3aKOHOB, TEOPUI U MOHATHI; POpMUPYET IIPEACTaBICHUE
O pOJU XUMHU B OKPYXKAIOLIEM MHUpPE M KU3HHU 4eyioBeka. [Ipu 7ToM OCHOBHOE
BHHMAaHUE YHENSEeTCS CYIIHOCTH XUMHUUYECKHMX pEeakKuuid W MeToAaM MX
OCYILIECTBJICHUS.

OnHUM M3 OCHOBHBIX IMPUHILMIIOB MOCTPOCHHS MPOTPAMMBbI SIBISETCS HPUHIUI
JOCTYITHOCTH. DKCIEPUMEHTAIbHbBIE JaHHbIC, MOJYYCHHBbIE YYAIIUMUCS MpHU
BBITIOJTHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT YYAIIUMCS CAMOCTOSITEIIBHO
JiefaTh BBIBOJbI, BBISIBISATH 3aKOHOMEpPHOCTH. [loaXosawl, 3aj0KEHHBIE B
coJIep>KaHKe TPOrpaMMBbl Kypca, CO3/1at0T HEOOXOIUMbIE YCIOBUS 1711 CACTEMHOIO
YCBOGHHUSI YYalIUMHUCS OCHOB HayKu, ISl OOECIEUeHHS pa3BUBAIOIIETO U
BOCIIUTHIBAIOIIETO  BO3ACHCTBUS ~ OOyYeHHMST Ha  JIMYHOCTh  Yydallerocs.
dopMupyeMble 3HAHUS TOJKHBI CTaTh OCHOBOW CHCTEMbI YOXKI€HU IIKOJbHUKA,

LHECHTPAJIBHBIM AAPOM €T0 HAYYHOTI'O MUPOBO33PCHUA.



Ha 0a3e uentpa «Touka poctay oOecriednBaeTCs peanusanusi 00pa3oBaTeIbHbIX
IPOrpaMM €CTECTBEHHOHAy4YHOH U TEXHOJIOTUYECKON HaIlPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSAMH 3aKOHO/IATENILCTBA B chepe
oOpa3zoBaHus U ¢ y4€TOM pexkoMeHganuil denepanbHOro oneparopa y4eOHoOro
npeaMeTa « XuMUs».

OOpasoBaTenbHas MporpaMMa Mo3BOJISET UHTETPUPOBATH PEAIN3YEMBbIE MOIXOIbI,
CTPYKTYpPY M COJEp>KaHUE NpU OpraHu3anuu oOyueHus XUMHH B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3ze Jr000ro U3 JOCTYMHBIX Y4eOHO-METOIMUECKUX KOMILIEKCOB
(YMK).

Hcnonb3zoBanue obOopynoBanusi «Touka pocra» npu peanuzanuu aaHHor OII

IMO3BOJIICT CO3AaTh YCIOBUA:

O nns pacuupeHus: coaep kaHusl HIKOJIbHOTO XUMHYECKOTO 00pa30BaHMs;
O s TOBBINIEHUS — MO3HABATENbHOM  aKTMBHOCTM  OOydYaromuxcsh B

€CTECTBEHHOHAYYHOU 00J1aCcTH;
O i pa3BUTUSL JUMYHOCTH peOEHKAa B IMpolecce OOyYEeHHs XHUMHH, €ro

CIOCOOHOCTEH, (OPMUPOBAHUS U YIOBJICTBOPEHHUS COLMAIBHO 3HAYUMBIX[]

MHTEPECOB U MOTPEOHOCTEN;

O pInIb: | pa6OTBI C OI[apéHHBIMI/I INKOJIbHUKaMH, OpraHu3alliid HX pasBUTHUA B

Pa3IUYHBIX 00JACTSIX 00pa3oBaTENbHOM, TBOpUecKoi nesteasbHocTr. O Heab n
3aja4mn

1. Peanuzauusi OCHOBHBIX OOLIEOOpPA30BATENBHBIX MPOTPAMM IO Y4E€OHBIM
MpeAMeTaM €CTECTBEHHOHAYYHOW HAmNpaBIICHHOCTH, B TOM YHUCJE B paMKax
BHEYPOUYHO I€ATEIbHOCTH O0yYarOIINXCS;

2. BBEJIEHUE COBPEMEHHBIX CPEACTB OOYUCHHS U BOCIUTAHUS TSI U3YYCHHS (B
TOM qucie HKCHEPUMEHTAIILHOTO) JUACIUTLIAH (Momyneit)
€CTECTBEHHOHAYYHOW  HANpPaBJIIEHHOCTH TIPU  pealiu3allid  OCHOBHBIX
0011e00pa3oBaTeIbHbBIX porpamMmm u JOTIOJTHUTEIHHBIX
o0uieo0pa3oBaTeabHBIX IpOrpaMM, B TOM 4YHCIE [UIsl PACIIUPEHUs
COJIepKaHusl yueOHOro mpeaMeTa « XUMUsD.

3. BOBJICUEHHUE yYAIIHUXCS B MPOCKTHYIO J1E€ATEIbHOCTb.

[TpodubHbINA KOMIUIEKT 000pyAOBaHUS IeHTpa « Touka pocTay odbecrneurnBaeTt
3¢ (pexTUBHOE TOCTHKEHHE O0pa30BaATEIbHBIX PE3YJIbTATOB OOYYaIOIIUMHUCS TI0
porpaMMaM €CTeCTBEHHOHAYYHOW HampaBIE€HHOCTH, BO3MOXHOCTh YTIIIyOJIEHHOTO

HU3ydCHUA  OTACJIBHBIX HIPEAMETOB, B TOM  4YHCIIC  JJIA (1) OpPMHUPOBAHHA



U300peTaTeNbCKOro,  KpPEaTUBHOTO, KPUTHMYECKOTO  MBILIUICHUS, Pa3BUTHUSA
(YHKIIMOHAIBHOW  TPAMOTHOCTH y  oOOydwarommxcs, B  TOM  4YHCIe
€CTECTBEHHOHAYYHOU U MAaTEMAaTHYECKOM.

DKCHEPUMEHT SIBISIETCS UCTOUHUKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuus coBpeMeHHOro o0pa3oBaHusl MOAPa3yMEBAET, UTO B yUeOHOM
AKCIEPUMEHTE BEAYLIYI0 POJIb JOJIKEH 3aHATH CaMOCTOSITENIbHBIN
HCCIIEI0BATENbCKUI YYEHUUECKUN SKCIIEPUMEHT.

CoBpeMEHHBIE 3KCIIEPUMEHTAIBHBIE UCCIEHOBAHUS 0 XUMHH YK€ TPYIHO
NpeNCTaBUTh 0€3 HCIOJIb30BaHUS HE TOJIBKO aHAJOTOBBIX, HO U IUDPOBBIX
U3MEpUTENBHBIX TpuOopoB. B ®enepansHoM ['ocynapcrBennom O6pa3oBaTeaIbHOM
Crannmapre (®I'OC) mpommcaHo, 4YTO OJIHUM HW3 YHUBEPCAIbHBIX Yy4eOHBIX
NeHCTBUM, NpUOOpETaeMbIX YUYalIUMHCS, AOKHO CTaTh YMEHHE «IIPOBEICHMUS
OMBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIEAOBAHUM, MPSIMBIX U KOCBEHHBIX
U3MEPEHU C WCIOJb30BAHUEM AHAJIOTOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX
IpUOOPOBY.

Y4eOHbI 3KCIEPUMEHT O XWUMHUHU, NPOBOJUMBIM Ha TPaJAULMOHHOM
o0opynoBaHuu, 0€3 NPUMEHEHHs HUPPOBBIX Ta0OPATOPHIA, HE MOKET MTO3BOJIUTh
B IIOJIHOM Mepe PELINTh BCE 33J1a4l B COBPEMEHHOM LIKOJIE. DTO CBA3aHO C PSIIOM
IPUYHH:

TPaJAMLIMOHHOE IIKOJbHOE OOOpYAOBAHHE H3-3a OrPAHUYEHHUS] TEXHUYECKHUX
BO3MOXHOCTEM  HE  MO3BOJIIET  NPOBOAWTH  MHOTHME  KOJMYECTBEHHBIE
UCCJIEI0BAHNS;

JUIUTEJIBHOCTD MTPOBEACHUS XUMUYECKUX UCCIIEI0BAHUN HE BCEr/la COIIacyercs C
JUTUTEIIbHOCTBIO YU€OHBIX 3aHSATUH;

BO3MOXHOCTb  NPOBEIEHUS  MHOIMX  HCCIEAOBaHUM  OrpaHUYMBACTCS
TpeOOBAaHUSIMU TEXHUKH O€30MaCHOCTH U JIp.

[udposas nadopaTopusi TOJHOCTbIO MEHSET METOJIUKY M COJAECpKaHUE
AKCIIEPUMEHTAIILHOM JAESTEIBHOCTH U PEIIAET BBILICTIEPEUUCIICHHBIE TPOOIEMBI.
[upoxuii CrieKTp JaTYMKOB MO3BOJSET yUaIUMCS 3HAKOMUTBHCA C TapaMeTpaMu
XUMHUYECKOTO HKCIIEPUMEHTAa HE TOJbKO Ha KAaueCTBEHHOM, HO U Ha
KOJMYECTBEHHOM ypoBHe. lLludpoBas maGopaTopusi TO3BOJIIET  BECTH
JUIUTEJIbHBIN DKCIIEPUMEHT JaXe B OTCYTCTBHE 3KCIIEPUMEHTATOPA, a 4aCTOTa UX

I/ISMepeHI/Iﬁ HCIIOZBJIACTHA YCJIIOBCYCCKOMY BOCIIPUATHILO.



B npouecce popmupoBaHus SKCIEPUMEHTAIIbHBIX YMEHUI YYEHUK 00y4daeTcs
MpeICTaBIATh MH(POpPMAIIHMIO 00 UCCIE0BaHUH B YETHIPEX BUIAX:

B BepOAJIbHOM: OINUCHIBATH JKCIIEPUMEHT, CO3/JaBaTh CJIOBECHYIO MOJIENb
AKCIIEpUMEHTa, (UKCUpPOBATH BHHMAaHHME Ha M3MEPSEMbIX  BEIMYMHAX,
TEPMUHOJIOTHH;

B TaOMUYHOM: 3aIOJHATH TAOIMIIBI JTAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpadukoB (IIpH 3TOM Yy ydYalluxcsi BO3HHKaeT mepBuyHoel mpeacraBrneHue o
MaciTadax BeJIMYHH);

B rpaduyeckom: cTpouTh Tpaduku 1O TaOIMYHBIM JAHHBIM, 4YTO JaéT
BO3MO>KHOCTh IEPEX0Jia K BBIIBI)KEHHIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTH
MEXAY BeIWYMHAMU (MpU OSTOM YyUYUTEIh TIOKa3bIBA€T MPEUMYIIECTBO B
BU3YyalU3allMM  3aBUCUMOCTEH  MEXJy  BEIUYMHAMH, HAJSIIHOCTD |
MHOTOMEPHOCTb);

B BHUJC MaTEeMaTHYECKHX YpaBHEHHI: JaBaTh MAaTeMaTHYECKOE OIHMCAaHUE
B3aMMOCBSI3HM BEIMYNH, MAaTEMaTHYCCKOE 0000IICHHE.

[lepexon oOT Kaxaoro sTamna NpeACTaBiICHHUS HHGOPMALMU 3aHUMAeT
JOBOJIBHO OOJIBIION MPOMEXYTOK BpemMeHH. B 7—8 kitaccax 3TOT mpouecc
HE0OXO0/IUM, HO B CTapIIMX KJIACCaX MOKHO OBLJIO ObI 3TO BpeMs MOTPATUTh Ha
pernieHre Oojiee BaXKHBIX 3a7ad. B 3ToM miaHe mudpoBbie JTabopaTopuu
CYILIECTBEHHO SKOHOMSAT BpeMsi. ITO BpEeMSI MOKHO MOTpaTuTh coraacHo ®I'OC
Ha (opMHpoBaHME HCCIEIOBATENbCKUX YMEHUH  ydalmuxcs, KOTOpbIE
BBIPAXKAIOTCS B CIETYIOIINX ACHCTBUAX:

- ompeieNieHrue MpoOIeMBbl;
MIOCTAaHOBKA MCCJIEIOBATEILCKON 3a/1a4H;

INIAaHUPOBAHUC PCIICHUA 3ada4HU,

IIOCTPOCHUE MOJEIIE;

O O O O

BBIABHKCHUC FI/IHOTG?,;D 9KCIICpUMCHTAJIbHAsA IMPOBCPKA T'UIIOTE3,] 0 ananus

JTAHHBIX DKCIIEPUMEHTOB UJIN HAOJIIOCHU;

O ¢popmynupoBaHue BHIBOAOB.



1. IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI

BHeypouHoii AesiteqbHOCTH «XUMMUS» 101s1 8-9 Ki1accoB ¢ ncnoJib30BaHuEM
oOopynoBanusi HeHTpPa «Touka pocTa)» ¢ ONMUCaHMEeM YHHUBEPCAJbHBIX
Y4eOHBIX AefCTBHUI, JOCTUTAeMbIX 00y4YaIOIUMHUCSI

JINYHOCTHBIE pe3yJabTaTbl

OOyvaromuiics TMOXYYUT BO3MOXKHOCTh s (POPMHpPOBAHUS  CIEAYIOIINX

JMYHOCTHBIX Y Y /I:

0 ompeneneHre MOTUBAIIMK U3YUYEHUSI yUeOHOTO MaTepHaa;

0 oueHuBaHHME yCBaMBaeMoro y4eOHOro MaTepuana, UCXOJs U3 COLUAIbHBIX H
JINYHOCTHBIX [IEHHOCTEM;

0 mnoBbllIEHME CBOEro 00pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTU K
U3YYCHHUIO OCHOBHBIX HUCTOPHUUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTUEM XUMUU
1 00IIECTBA;

0 3HaHue MpaBUJI MOBEJACHHUS B YPE3BbIYANHBIX CUTYAIIUSX;

0 oneHuBaHHE COIMAIBHOM 3HAYMMOCTU Tpodeccuil, CBsI3aHHBIX ¢ xumuew; 0
BJIaJICHUE TIpaBUIaMu 0€30IMaCHOTO O0pallleHHus ¢ XUMUYECKUMH BEIIECTBAMU U

000pyI0BaHUEM, TIPOSBIICHUE IKOJIOTUIECKON KYJIbTYPHI.

MertanpeameTHble pe3yJIbTAThI

Pecvismuenvie

OOyyaromuiicss MOJYYUT BO3MOXKHOCTh I (POPMUPOBAHUS  CIHEAYIOLIUX

perysaTuBHbIX Y Y /1:

[] menenonaranve, BKJIOYas TIOCTAHOBKY HOBBIX IIeJield, MpeoOpa3oBaHUe
MIPAKTUYECKOM 3aJ1a4d B MO3HABATEIbHYI, CAMOCTOSTEIIbHBIA aHAJIN3 YCIIOBUU
JOCTUKEHUS 1EIM Ha OCHOBE Y4Y€Ta BBIJICJICHHBIX YYHMTEIEM OPUEHTHUPOB
JICUCTBUS B HOBOM y4€OHOM MaTepuase; IIIaHUPOBAHNUE MYTH TOCTUKEHUS LIETICH;

[J ycTaHOBJIEHHE 1ICJIEBBIX MPUOPUTETOB, BBIJICJICHUE AJIbTEPHATUBHBIX CIIOCOOOB
JTOCTUKEHUS 1IeJIU U BBIOOP HamboJsiee 3pheKTUBHOTO coco0a;

[J yMeHHE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABISATH UM;

[J yMeHUe NPUHUMATh PEIICHUS B MPOOJIEMHOMN CUTYaIlUH;

[] mocTaHOBKa Yy4eOHBIX 3a/ay, COCTABJICHHME IUIaHAa U I[OCJIEI0BATEIbHOCTH

JICUCTBUM;



[} opranu3anus pabodero MecTa MpHu BHITIOJIHEHUH XUMHYECKOTO dKcriepumenTa; [
IIPOTHO3UPOBAHUE PE3yJIbTATOB 00yUCHMS, OLICHMBAHUE YCBOEHHOI'O MaTepuala,
OIlCHKAa KaueCcTBa W YPOBHS IMOJYyUYCHHBIX 3HAHWM, KOPPEKIUs IJIaHa M criocobda
JEeUCTBUS TIPU HEOOXOUMOCTH.

llo3nasamenvuvie

OOyyaromuics TOJYYUT BO3MOXKHOCTH JUIsi  (DOPMUPOBAHUS  CIEAYIOIIMX

IO3HABATEIBHBIX Y Y /1:

0 mowck u BeIAeNeHUE HH(POPMAITUH;

0 ananu3 yciaoBuil U TpeOOBaHUMN 3ajauu, BIOOP, COMOCTABIEHUE U 0OOCHOBAHHE
crioco0a peleHus 3a1auu;

O BbIOOp Hambosnee 3PPEKTUBHBIX CIIOCOOOB PELICHUS 33Ja4d B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

O BblABMKEHHE M OOOCHOBAaHME THUIIOTE3bl, BBIOOp crocoba e€ mposepku; U
CaMOCTOSITENIbHOE CO3J]aHUE aJNTOpUTMa ACSTEIbHOCTU NPHU PEIIEHUU MpodiIeM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

0 ymeHHs XapakTepu30BaTh BELIECTBA [10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

0 ommceiBaHKE CBOWCTB: TBEPBIX, KHUIKHIX, Ta3000pa3HBIX BEIIECTB, BBIICIEHUE UX
CYIIECTBEHHBIX MPU3HAKOB;

0 u3o0paxeHue cocTaBa MPOCTEUILMX BEIIECTB C OMOIIBIO XUMUYECKUX (POpMYIT
U CYIIHOCTH XUMHUYECKUX PEAKIMA C MOMOIIbI0 XMMUYECKHX ypaBHeHuid; [
OpOBEJCHUE HAONIONEHUHN, OINUCAaHUE TMPU3HAKOB U YCIOBUM TEUeHUs
XUMUAYECKHX DPEaKIUH, BBHIOJHEHUE XMMHUYECKOTO IKCIIEPUMEHTA, BHIBOABI Ha
OCHOBE aHaju3a HaOJIOIEHUH 3a SKCIIEPUMEHTOM, PEIleHUE 3a/ay, MOoJyuyeHue
XUMHYECKON HHPOPMAINH U3 PA3TUIHBIX HCTOYHUKOB;

0 ymeHme opraHM30BBIBATH UCCIIEIOBAHUE C IETBIO MIPOBEPKHU TUTIOTE3;

0 ymeHue nenath yMO3aKIIOYCHHS (MHIYKTHBHOE W IO aHAJIOTHUHM) M BHIBOJGL; [
yMeHHe OOBEKTUBHO OIICHHBATh WMH(GOPMALMIO O BEIIECTBAX U XHUMHUYECKUX

nponeccax, KPUTUICCKU OTHOCHUTBLCA K HCGBI[OH&y‘-IHOﬁ I/IH(I)OpMaI_II/II/I.

KOMMVHMKCU’HMBHbl@

OOyyaromuics TOJY4YUT BO3MOXKHOCTh ISl (DOPMUPOBAHUS  CIEAYIOIIMX

KOMMYHUKATUBHBIX Y Y /]:



O IMOJIHOC U TOYHOC BBIPAKCHHUC CBOUX MBICJIEHL B COOTBETCTBHUHU C 3agadaMHi H
YCIOBHUAMU KOMMYHHKAIIUN,

O AZICKBATHOC HCIIOJB30BAHUC PCUYCBBIX CPCIACTB AJISI YUACTHA B JUCKYCCHUU U
ApryMmecHTaliun CcBOEH no3nnun, YMCHHUC INPCACTABIIATL KOHKPCTHOC COACPIKAHUC C

COOOIIIEHHEM €T0 B MMCbMEHHOM U YCTHOU (opMme,

a OTpe/ieNieHHe C0COO0B B3aUMOACHCTBUSI, COTPYIHHUYECTBO B TIOUCKE U cOOpe

uH(pOpMaIny;



O
OIIPpCACIICHUC CII0c000B BSaHMOHGﬁCTBHH, COTPYAHHUYCCTBO B ITOUCKC U c6ope

uH(poOpMaIMK, y4yacTUe B JAMAlIOre, IUIAHUPOBaHUE OOIIMX CHOCOOOB pabOoTHI,
MPOSIBJICHUE YBAXUTEILHOIO OTHOWIEHUS K JIPYTUM YyYalllUMCS; OIHUCAHUE
COJICp’KaHUSI BBIMOJHIEMBIX JICUCTBUUA C IEJIbI0 OPUEHTUPOBKU B MPEIMETHO-
MPAKTUYECKON JIEATEIbHOCTH; YMEHUS YUYUTHIBATH Pa3HbIC MHCHUSI U CTPEMUTHCA K

KOOpAMHAIWHN PA3JINIHBIX HO3HHHI>1 B COTPYAHHUYCCTBC,

a dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U TMO3UIIMI0, apTyMEHTHUPOBATH U
KOOPJIMHHUPOBATh €€ ¢ MO3ULMIMHU NAapTHEPOB B COTPYIHUYECTBE MPU BBIPAOOTKE

O6IHCFO PCIICHUA B COBMECTHOU ACATCIIBHOCTH,

O OCYHICCTBJIATH B3aUMHBIN KOHTpPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC

HGO6XOI[I/IMYIO B3aMMOIIOMOIIb,

o IJIAaHUPOBaTh  OOIKME CHOCOObl  pabOThI, OCYIIECTBISATH  KOHTPOJIb,
KOPPEKLHIO, OLIEHKY JAeHCTBUI MapTHEPA, YMETh YOEK1aTh;

a UCIIOJIb30BaTh aJICKBATHBIE SI3BIKOBBIE CPEJCTBA ISl OTOOpPaKEHUS CBOMX
YyBCTB, MBbICJIEH, MOTHMBOB W NOTpeOHOCTEW; OTOOpakaThb B peuyd (ONMUCAHUE,
OOBACHEHHE) COJACpPNKAHUE COBEPIIAEMBIX JAECUCTBUI, Kak B (OpME TPOMKOM

COLIMAJIM3UPOBAHHOM peun, Tak U B (popMe BHYTPEHHEW peyH;

g pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETCHIIUIO, UCIIOJIb3Ysl CPEICTBA YCTHOM
M TNHUCBMEHHOM KOMMYHHUKAIlMd TpuU paboTe ¢ TEKCTaMu Y4YeOHHKa H
JOTIOJTHUTEIBHON JIUTEPATYyPOH, CIIPABOYHBIMU Ta0IULIAMU, IPOSIBISATH TOTOBHOCTh
K YB@)KEHHUIO MHOM TOYKHU 3pEHMsI NMPU OOCYXACHUU PE3YJbTATOB BBINOJHEHHOM

paboTHI.

HD@@M@I’HH bleé pe3yiibnianivl

OO0y4aromuiicsi HAYyYUTCH:

OnpuMeHsTh OCHOBHBIC METO/IbI IO3HAHMS: HAOIIIOACHHE,

U3MEPEHUE, IKCIIEPUMEHT;

0 onuchiBaTh CBOMCTBA TBEPJBIX, JKUJKHUX, ra3000pa3HbIX BEILECTB, BBIACISS HX
CYIIECTBEHHbBIC PU3HAKH;

O PaCKpPBIBATHb CMBICJI 3aKOHAa COXPAaHCHUA MACChI BEIICCTB, aTOMHO-MOHCKYHHpHOﬁ

TEOpUHU;



O

Opa3nugath XuMudeckue U GU3NIECKUE SIBICHUS,
0 Ha3pIBaTh MPHU3HAKU M YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINA;
OcobumrogaTe mpaBuiia 6€30MmacHOM padOThI MPU MPOBEICHUH OITBITOB;

Onosib30BaThCs 1a0OPATOPHBIM 0OOPYIOBAHUEM U TTOCYI0M;
noJiy4atb, coOWparh Tra3oo0pa3Hble BEIIeCTBA M  paclio3HaBaTh  HX;

OxapakTepu3oBaTh (U3NYECKHUE M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUM,

OmpoBOAWTE OMBITHI, MOATBEPKAAIONIME XHWMHUYECKHE CBOMCTBA M3YYEHHBIX
KJIACCOB HEOPTaHMYECKUX BEIIIECTB;

OpackpbIlBaTh CMBICH TMOHATHS «PacTBOP», BBIUHUCIATH MAacCOBYIO JIOJIIO
PacTBOPEHHOIO BEILIECTBA B PACTBOPE,

OroToBUTH pacTBOPHI C OIIPEACTEHHON MACCOBOM 0JIE paCTBOPEHHOTO BEIIECTBA;
OxapakTtepr3oBaTh 3aBUCUMOCTh (DU3MUECKHX CBOWCTB BEIIECTB OT THIIA
KPUCTAITMYECKOU PEIIETKH,

Oonpenenars BUJ XUMUYECKOU CBSI3M B HEOPTAHUYECKUX COCIUHEHUSIX;
OpackpbiBaTh OCHOBHBIE TOJIOKEHUSI TCOPUU DIICKTPOJUTUUECKON JUCCOIUAIINH,
COCTAaBJISITh YPABHEHUS SJIEKTPOIUTUUECKON JUCCOLUAIIMN KACIIOT, IEI0YEH, CONen

U peaKkIfii HOHHOTO OOMEHa;

DpaCKpBIBaTB CYOIHOCTb OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ,

OIIPCACIIATE OKUCIUTCIIb U BOCCTAHOBUTCIIb,

LcocTaBisTh YPaBHCHUSA OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

OnasbiBath (hakTOpHhI, BIUSIONINE HA CKOPOCTh XUMHYECKOW PEaKIlvy;

DXapaKTepI/ISOBaTI:: B3aMMOCBA3b MCKAY COCTaBOM, CTPOCHHUECM U CBOMCTBaAMH

HEMCTAJJIOB U MCTAJJIOB,

OnpoBOUTH OMBITHI MO MOJYYCHUIO U U3YYCHUIO XUMHUECKHUX CBOMCTB Pa3IMYHBIX
BCIIICCTB;

O rpamoTHO OoOpamarhCs ¢ BEMIECTBAMHU B TTOBCEAHEBHOM JKU3HHU.

OOyuaromuiicst MOJY4YUT BO3MOKHOCTb HAYYUThCSH:



O
DBBII[BI/IFaTB H IIPOBCPATH SKCIICPUMCHTAJIBHO I'MITOTC3bI O XUMHWYCCKHUX CBOMCTBaxX
BCHICCTB Ha OCHOBC HX COCTaBa H CTPOCHHA, HX CITOCOOHOCTH BCTYyIIaTb B

XUMHAYECKHUE PEAKIIUH, O XapaKTePEe U MIPOAYKTAX PA3TUYHBIX XUMUYECKUX PEAKIINM;

OxapakTepr30oBaTh BEIIECTBA [10 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTaHABINBAThH
MIPUYHHHO-CJIEACTBEHHBIE CBSI3U MEKY TAaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
OcocTaBisTh MOJIEKYJISIPHBIE U TOJHBIE MOHHBIE YPaBHEHHUS IO COKpAIIEHHBIM

HOHHBIM YPAaBHCHUSM,

DHpOFHO3I/IpOBaTI> CITOCOOHOCTh BCIICCTBA IIPOABJIATH OKHCIIUTCIBHBIC HWJIN
BOCCTAHOBUTEIILHBIC CBOMCTBA C y‘{éTOM CTCICHEW OKMCIICHHUS 9JICMCHTOB,
BXOOAIKUX B €TI0 COCTaB,

BbIABHUI'aThb U IIPOBCPATH ISKCIICPHUMCHTAJIBHO THUIIOTC3BI O PC3yiibTaTax

BO3II€ﬁCTBHH Pa3INYHbIX (b&KTOpOB Ha USMCHCHHUC CKOPOCTHU XUMHUYECKOM PCaAKIUHN;

Oucnonb3oBaTh NPUOOPETEHHBIE 3HAHUS JJII  DKOJOTMYECKH TPaMOTHOTO
MOBEJICHUS B OKPY>KAIOILEH CPEJIE;

Oucnions3oBaTh NPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHIIMU TIPU  BBITIOJTHEHUU
MPOEKTOB U PEIICHUN Y4eOHO-UCCIIEA0BATEIbCKUX 3a/1au MO0 M3YyYEHHUIO CBOMCTB,
CIOCcOOOB MOJYYEHUS U PACIIO3HABAHUSI BEIIECTB;

0 0OBEeKTHUBHO OIIEHMBATh MH(POPMAIIUIO O BEIIECTBAX U XMMHUYECKHUX MpoIleccax;
Ooco3HaBaTh 3HAUYEHHE TEOPETUYECKUX 3HAHUNU MO XUMHUHU I MPAKTUYECKOU
NEeATEeIbHOCTH YeJIOBEKa;

0 co3maBaTh MOJIEIU M CXEMBI JIJIsl pEIICHUs YYEOHBIX U MMO3HABATENIbHbBIX 3a]1a4;
OnonumaTh HEOOXOJUMOCTh COOJIOJCHUS TPEANHUCAHUM, TpEaracMbiX B

WHCTPYKIIUSX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.






2. COJAEPKAHHUE ITPOI'PAMMBI BHeypouHOIi 1eATEJIBLHOCTH
«XHUMMUSA» pasa 8-9 kaaccoB (68 yacoB) ¢

HCIOJIb30BaHMeM 00opyaoBaHus uMdpposoi JadopaTtopun «Touka pocra»

Pa3znesn 1 Xumuueckas sadoparopus(4 yaca)

[TpaBmia TeXHUKH OE30TACHOCTH TIPH MPOBEACHUU HUCCIICIOBAHUMN, MEIUIINHCKHUEC
anTe4YKd TIEepBOM TMOMOIIM B KaOWHETe XWUMUU. WHCTPpYKTaX TO TEXHHUKE
0€30MacHOCTH.

3HaAKOMCTBO C JIa0OpaTOPHBIM 000PYAOBAaHUEM

XpaHeHue MaTepUaJIOB U PEAKTUBOB B XUMUYECKOM J1ab0paTopuun

Pa3znes 2. BemecTBa, KoTOpbIe HAC OKPY:kAKOT 24 yaca(9 Yacos) [IpocTsie
Y CJIO’KHBIE BEIIECTBA. XUMUYECKHUE DJIEMECHTHI.

JladoparopHublii onbITNel. O3HakoMIIeHHE C 00pa3aMu MPOCTHIX M CIIOKHBIX
BELIECTB.

CocraB armocdepsl. Kucinopos kak BaxHEHIINI KOMIOHEHT aTMOC(hEpHI.
JlaGoparTopHublii  onbiTNe2«llomyyeHne kuciopona W3 TEPEKUCH BOJOPOJA,

JI0OKa3aTEIbCTBO €r0 HATUYUS».

Bona B macmtabe nmnanetsl. dusnyeckue CBOMCTBA, MapaioKChl BOJABI, CTPOCHUE
Bojbl. [TokazaTenu kadecTBa BoAbl. VccienoBanue BOABI U3 Pa3HBIX UCTOUHHKOB
JlabopaTopHbiii onbITNe3«OrnpeneneHne BOJOMPOBOJHON U NUCTUIIIMPOBAHHOMN
BOJIbI»

JlaGopaTopHblii onbITNe4«OKpacka UHANKATOPOB B HEUTPAJILHOU Cpeae»

Pa3znen 3. SIBiienus, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

UYucteie BemecTBa W cmecu. Kiaccudukanus cmeceit. CriocoObl pasiesieHus
CMecel: JIeHCTBUE MArHWTOM, OTCTaWBaHHWe, (UIBTPOBAHWE, BHITIAPUBAHUE,
KpUCTAILTU3AIUS, TUCTUIUISIAS

IpakTnueckas padora Nel «HucTbie BemeCTBa U CMECU»

IpakTnueckasi padora Ne2 « o4MCTKa BOJbI M BO3/lyXa OT TBEPJIBIX YACTHUIL
Paznen 4. OcHoBBI DKCTIEPUMEHTAJNbHOM XuMun(19 yacos)

IpakTnueckass padora Ne3 lI3yuyeHue CBONCTB BENIECTB: HAarpeBaHHE BOJIbI,

HarpeBanue okcuaa kpemuus (IV).



IIpakTuyeckas padora Ned«l3mepenue reMiiepaTypbl KUIIEHUS BOJBI C TOMOILBIO
JaTYUKa TEMIEpaTypbl 1 TEPMOMETPA»

IIpakTuyeckas paGora NeS«OmpeneneHue TeMIlepaTypbl KpUCTAILIU3ALNH
BEILIECTBA»

Pu3N4eCKne U XUMUYECKHE SBIICHUS. BhIJeneHne 1 MOIVIOMEHNE TEeTUIa — IPU3HAK
XUMHUYECKON PEAKIIUH.

IIpakTHyeckas padora Ne6 «IK30TepMHUUECKas pEaKLUs»

IpakTnueckas padora Ne7 «DHIoTepMUYECKask PEAKIIU»
CKOpOCTh XUMHUECKUX peaKInii. XUMHUECKHUE MPEeBpaleHUsI. XUMUYECKUE

peakuun. XUMUYECKAE YPAaBHEHUS. BBINIOTHEHNE TPEHUPOBOYHBIX YIIPAKHEHHAN
II0 COCTABJICHUIO YPABHEHNN XUMHUUYECKUX PEAKINUN. THUIBI XUMHUECKUX PEAKLIHM.

IIpakTnueckas padora Ne8» TUIlbl XUMUYECKUX PEAKIUI»

Paznen 5. OcnoBbl pacdyernoii xumun(10 yacoB)

Moup — eMHALIA KOJMYeCcTBa BelecTBa. MoisipHas Macca. BerauciieHus 1o
XUMHUYECKUM ypaBHEHUSAM. 3aKOH ABOraapo. MosipHbIil 00beM ra3oB.
OTHOCHTENbHAS INIOTHOCTH ra3oB. PelleHne sKkcepuMeHTaIbHbIX 3a/1a4 10 TEME
«IIpakTUKyM 1O U3yYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX

COEIMHEHUH »

Pa3znen 6. OcHoBBI dj1eKTpOIUTHYECKOM qucconuanuu(l1 yacos)
IIpakTuueckas padora Ne9 «OuncTka BOJbI OT paCTBOPUMBIX PUMECEI.
DJIIEKTPOJIUTHYECKAs JUCCOIUALINS — ITITABHOE YCIIOBUE MPOTEKAHUS pEaKluii B
pacTBOpax. DIECKTPOJIUTHUYECKAS TUCCOLUALINS KUCIIOT , EJI0YEH U COJIEH.

IIpakTnyeckass  padora  Nel0 «ONEKTPOIUTHYECKAS  TUCCOLHALM»
IpakTuueckas padoraNell «CunbHbIC U cIa0bIe DIEKTPOIUTHD»
IpakTnueckas padoraNel2y» BrnusHue TemepaTypbl Ha JUCCOLUALINION.
IIpakTuueckas padora Nel3 «BnusiHue KOHIIEHTpalMu pacTBOpa Ha
JUCCOLIMALINION

PemieHne  SKCIEpUMEHTANIBHBIX — 3afad MO  TeMe  «DJIEKTPOJIUTHYECKAS
JUCCOLIHAITIS.

Paszpnes 7. IIpakTHKYM 110 M3Y4YEHHIO CBOMCTB BELECTB OCHOBHBIX KJIACCOB
Heopranuyeckux coequHeHuii.(11 yacoB) Okcuabl: KiaccupuKaius,

HOMEHKJIATypa, CBOWCTBA, IIOJIy4YEHHE, IPUMEHEHNE.



JlaGopaTopHblii onbIT Ne5. HaGmtoieHne pacTBOPUMOCTH OKCHJIOB aJIFOMHUHMUS,
HATpHs, KaJbUUs U MEU B BOJE.

I'unpoxcuasl. OcHOBaHuMS: KiaccuuUKallis, HOMEHKIATypa, MoJdy4YeHue.
IIpakTuyeckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IlpakTuyeckas padora NelS «Peakuusa HeWTpanuzauuu BsaumonericTBue
TUJIPOKCHUAA HATPHUSI C COJISTHOM KUCITOTOM»

AMdotepubie okcuabl ¥ rugpokcuabl. Kucnotsl. Cocta. Knaccuduxarus.
Howmenxkiarypa. [losyuyenue KuciaoT. XMMHUYECKUE

cBorictBa KHCIOT JlabopaTropHblii ombIT Ne6.

«B3auMopeiicTBue MeTaJUIOB (MarHus, LHMHKA,

’Kelle3a, MeIM) ¢ paCTBOPAMHU KHUCIIOT.»

Comu. Knaccudukarus. Homenknatypa. CriocoOsl monydeHusi coneil. CBoicTBa

coJien



Y4eOHO-TEeMATHYECKHHA TIJIAH

Ne | Tema ypoka Kou-Bo ®opwma 3ansaTus | OCHOBHbBIE Y4eOHbIE IEHCTBUS yUalIUXCs
n/m 4acoB
Pasznen 1 Xumuueckas sadoparopusi(4 yaca)

1-2 | IlpaBmia TEXHUKH 2 becena, 3HaTh IpaBUiIa TEXHUKH 0€30MMaCHOCTH MTPH
0€301aCHOCTH NP pacckas. MPOBEJICHUH UCCIENOBAaHMI. 3HaTh COCTaB
MIPOBEJICHUU WHCcTpyKTaX. | MEIUIIMHCKOW alTEeYKd U YMETh OKa3aTh
HCCIIEIOBaHUM, MEPBYIO0 MEIUIIMHCKYIO TOMOIIb
MEUILIUHCKUE
anTe4yKy IepBOM
MTOMOIIN B KAOMHETe
xumun. MHCTpyKTax
10 TEXHUKE
0€30MacCHOCTH.

3 3HAKOMCTBO C 1 3HAKOMCTBO C | YMeTh paboTaTh €O CIUPTOBKOW, BEcamH, ,
J1a00paTOPHBIM XUMHYECKON MEpHOI nocyaou
o0opynoBaHUEM naboparopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HATh KJIaCCU(PHUKAIINIO PEAKTUBOB I10 TPyMIam
MaTepuaioB U XUMHUYECKON XPaHEHHS U UX JEHCTBUE HA OPTraHU3M.
PEaKkTHBOB B nabopatopueil. | [IpaBuinbHO 0HOPMIIATE XUMUYECKUN
XUMHUYECKON becena JKCIIEPUMEHT
nabopaTtopuu

Pa3nea 2. BemecrBa, KoTopbie Hac OKpy:kaT 24 yaca(9 Yacos)

5-6 | [IpocTeie u cnoxHbIE | 2 Jlexuus JloyKHBI 3HATh: ONpeeeHue aToMa, IPOCTOro
BEIICCTBA. J'[a6opaTopHag U CJIOKHOI'O BEIIIECTBA, OTIINYHNC CMECHU U
XUMHYECKHE pa6ora Ne 1 CJIO’KHOTO BellecTBa J[0MKHBI yMETh:
smemenTsL. JI/O Nel. pasnuyaTh IPOCTHIE U CIIOKHBIE BEILIECTBA,
O3HAKOMJICHHE C CMECH U CJIOKHBIE BEIIECTBA
o0pasiaMu MpOCTHIX
U CJIOKHBIX BEIIECTB.

7 CocraB armocdepsr. | 1 Cemunap. 3HaTh OOBEMHYIO JIOJII0 COCTABHBIX YacTen
Kucnopon kax BO3/yXa
BOKHEU NI
KOMITOHEHT
aTMoc(ephl.

8 Jlabopartopnast pabora| 1 JL/p. DKCIEPUMEHTATILHO ONPEACIIUTh COACPKaHNE

Ne 2 «Ilonyuenue
KHUCJIOPOAA U3
NEPEKUCH BOJOPOA,
JI0Ka3aTeNbCTBO €r0
HaTHYU».

KHCIIOpO/Ia




9 Bopna B macmrabe 1 Kpyrnslii cton | YMeHue xapakTepu3oBaTh CBOICTBA BOJbI
IUUTAHETHI. (XMMHUYECKHE CBOIICTBa OCHOBHBIX KJIacCOB
CDH%H%CKHC HEOpPraHUYECKUX BEILECTB),

CBOMWCTBA, APaJOKChI
BOJIbl, CTPOECHHE
BOJIBI

10- | Ilokazarenu kauectBa | 4 JlaGopatopHasi | YMeHHE XapaKTepH30BaTh CBOMCTBA BOJIBI

13 | Bomsbl. pabota (XMMHYecKue CBOWCTBAa OCHOBHBIX KJIACCOB
HccnenoBanue Boabl HEOpPraHMYECKUX BEILECTB),

U3 pa3HbBIX
MCTOYHHUKOB
JlaGopatopHnas
pabora Ne3
«Onpenenenue
BOJIOITPOBOAHOMN U
JUCTHIUTAPOBAHHOMN
BoAB» JlaboparopHas
pabota Ne4 «Oxkpacka
UH/IMKATOPOB B
HelTpalbHON cpene»
Pa3nen 3. SiBnenus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14 | Yucrele BemectBa U | 1 Jlexust. CcdhopmupoBaTh HOHATHS O YUCTOM BELIECTBE U
CMCCH. CMECH BECILICCTB
Knaccudukanus
cMecen.

15 | CnocoOsl paznenenus | 1 Ob6cyxaenue, | YMeTh XapaKTepH30BaTh CYIIHOCTh OHSATHIH
CMece: IefCTBUE «MO3TOBOM YHCThIE BEIIECTBA U CMECH U CITOCOOBI
MarHuTOM, HITYpM. pasfesieHus cMmecen
OTCTauBaHUE,
¢bunbTpOBaHUE,

BbINTApHBAHUE,
KpHUCTaTU3a1Ms,
JTUCTUILISLIHSL.

16 | IIpakTrueckas 1 [TpakTnueckast | 3aKpenuTh MOHATHS O YHUCTOM BEIIECTBE H
pabota Nel «Hucteie pabota CMECH BEILIECTB
BELIECTBA U CMECU»

17 | IlpakTrueckas 1 IIpakTnueckass | 3aKpenuTh 3HAHUSA O METOJAX OYMCTKU BELIECTB
pabota Ne2 « oumncrka paboTta OT TBEPJIBIX YACTHUI
BOJIbI M BO3/1yXa OT
TBEPABIX YaCTHID)

Paznen 4. OcHOBBI 3KCTIEpUMEHTAIBHON XumMuu(19 yacon)

18 | IIpakTHueckas 1 IIpakTnueckas
pabora Ne3 5 pabora Hcnons3oBanue [PAKTHYECKHUX u
Hsy1enne cBolicTs 1abOpaTOpHBIX ~ paboT,  HECTOXKHBIX

BEILIECTB: HArPEBAHUE
BOJIbl, HArPEBaHUE
okcuaa kpeMuusi(1V).

OKCIICPUMCHTOB JUIA JOoKa3aTecJIbCTBa




19 | [IpakTuueckas [IpakTuueckass | BbIABUTAEMbIX MPEIIOIOKEHUN; OTUCAaHUE
pabora paboTa PE3yIIbTaTOB STUX PaboT
Ned«3mepenune
TEeMIIepaTypbl
KHUIICHUS BOJIBI C
MOMOIIIBIO JaTurKa
TeMIIepaTyphl U
TEPMOMETPA»

20 | [IpakTuueckas [Tpaktnueckast | Mcnonb30BaHue MpakTUYECKUX pabOT AJist
pabota pabota MTO3HAHMS OKPYKAOLIEr0 MUPa PA3ITUYHBIX
No5 «Onpenenenne MeTO/10B (Ha0II0IcHNE, U3MEPEHHUE, OTIBIT,
TEeMIIepaTypbl HKCIIEPUMEHT, MOJICTTMPOBAHHE U JP.)
KPUCTAJUTU3ALUN
BEILIECTBA»

21 | dusnueckue u Jlexusa ITo3HAKOMUTECS C Ba)KHEHIIINMHU XHUM.
XUMHUYECKUE MOHATUSIMH: (PU3UUECKHE U XUMHUECKHE
siBIIeHUsL. Boinenenue SBJICHUS, XUMHUUYECKasl peaKUus; yMEHUE
1 ITOTJIOIICHHE TEILIa OTJIMYATH XUMUYECKHME PEAKIUH OT
— IIpU3HaK (UBUYECKUX SBJICHUN
XUMHUYECKON
peakuuu

22 | IlpakTuueckas IIpaktnueckas | Mcnosb3oBanue MIPAKTUYCCKUX U
pabota Ne6 pabora 1a00paTOPHBIX paoor, HECIIO’KHBIX
«IK30TepMUYECKAst JKCIIEPUMEHTOB Il JOKa3aTelbCTBA
peakLus» BBIJIBUTAEMBIX MTPEANOI0KEHNM; ONMCaHNE

23 | [IpakTuaeckas [IpakTuyeckas | Pe3yabTaToOB 3TUX PAadOT
pabota Ne7 pabota
«DHIO0TEepMUYECKAS
peaKIus»

24- | CxopocTb KonnektuBHast | 3HaTh onpeaesieHne CKOPOCTH XUMHUUYECKON

25 | XUMHYECKHX paboTta peakuuu M €€ 3aBUCUMOCTh OT YCJIOBHI
peakuuit nporekanus peakuuu. [lonumates 3HaueHHE

TEPMHUHOB «KaTaJIH3aTOP», «HHTUOUTOP,
«(hEepMEHTBD».

26- | XuMudeckue KonnektuBnas | YMmenue XapaKTePU30BaTh OCHOBHBIE

27 | mpeBpamieHus. pabora MTOJIOKEHHUSI AaTOMHO -MOJICKYJIIPHOTO YUCHHSI,
XUMHUECKHUE MMOHUMATh €r0 3HAYCHHUE
peaKkiuu.

28- | XuMudeckue KonnektuBHast | YMeHHe COCTaBISATh YPAaBHEHUS XUM. PEAKIUN.

31 | ypaBHEHUH. paboTa
Brimosnnenue
TPEHUPOBOYHBIX
YIOPaKHEHUH 1O
COCTaBJICHHIO
YpaBHEHUU
XUMHUYECKUX

peakuui




32- | Tunbel XUMUYECKUX 4 YMeHue onpenenaTs peareHThl U MPOyKThI

35 | peakuuit PEaKIMU; PACcCTaBIATh KOI(P(UIIMECHTHI B

36 [TpakTrueckas 1 [TpakTyeckas | YPaBHEHUSAX PEAKLMH HA OCHOBE 3aKOHA
pabota Ne8» Turbl pabora COXpaHEHHUs MacChl BELIECTB
XUMUYECKUX
peaKkuuii»

Pa3nen 5. OcnoBbl pacuerHoit xumnu(10 yacos)

37- | Monp — eauHuuna | 2 Pemenune YMeHue BBIYUCIATh: KOJIMYECTBO BELECTBA

38 | xonmuuecTBa 3aga4 WJIA Maccy 0 KOJMYECTBY BEILECTBA WIH
BeniecTBa. MomnsipHas Macce PeareHTOB WM MPOAYKTOB PEAKIINU
Macca.

39- | Beruucnenus no 4 VYMeHue BBIUUCIATH MOJISIPHYIO Maccy IO

42 | XUMHUYECKUM bopMmyIe coeJMHEeHNUs, KOJMYECTBO BEILECTBa,
YpaBHEHUSM. 00BbEeM MIJIM Maccy 10 KOJIMUYECTBY BEILIECTBA,

00BbEMY MJIM Macce peareHTOB WU MPOJIyKTOB
peakuuu

43- | 3akon ABorajpo. 2 VMeHne BEIUMCIIATE: KOJMYECTBO BEIICCTBA,

44 | MonsipHblil 00beM 00BeM HIIM Maccy MO KOJIMYECTBY BEILIECTBa,
T'a3oB. 00bEeMy WJIM Macce pearecHTOB U MPOIYKTOB
OtnocurenbHas peaknuu; (HaX0IUTh 00BEM rasa 1o
IUIOTHOCTB Ta30B. U3BECTHOMY KOJIMYECTBY BeEIIECTBA (U

MIPOU3BOJIUTH OOpPATHBIC BEIYUCIICHHS))

45- | Pemienue 2 Pemenue VYMeHue:  XapakTepu3oBaTb  XUMHUYECKHUE

46 | BKCIIEpUMEHTAJIbHBIX 3aja4 CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
3ajJia4 Mo TeMe BEIIECTB;  ONpEAENsATh  MPUHAIEHKHOCTD
«ITpakTukym no BEIIECTB K  ONpEAENeHHOMY  KJaccy
M3YYEHUIO CBOMCTB COEMHEHU N COCTaBJISATh (bopmyIbI
BEIIECTB OCHOBHBIX HEOPraHMYeCKUX COEAMHEHUH H3YyuyeHHBIX
KJIaCCOB KJIaCCOB
HEOPTaHNYECKUX
COCIMHEHU »

Pa3nes 6. OcHOBBI dJIeKTpOJMTHYECKOH aucconnanun(l1 yacos)

47 | Ilpaktuueckas 1 IIpakTnueckas | MccnenoBars 31€KTpONIPOBOJHOCTH BOJIBI B
pabota Ne9 pabora 3aBUCUMOCTH OT CI0c00a €€ OUMCTKU
«O4ncTKa BOABI OT
pPacTBOPUMBIX
puMecen»

48 | Dnekrponutnyeckas | 1 Jlexums 3HaTh ONPEIEIICHNS OHATHH «IJIEKTPOIUT,
TACCOTIHAITUS - KHEDIIEKTPOIIAT, «QIEKTPOIUTHIECKAS
TJIaBHOE yCIIOBHE JTICCOTIHAITNS

MIPOTEKAHUS PEaKIINI
B PacTBOpaXx.




49 | DrexkTpomuTHYECKas «Mo3srosou 3HaTh ONPENEIICHUS TOHATUN «KHUCIIOTaY,
JUCCOLMAIUS KUCIIOT, HITYPMY, «OCHOBAHME», «COJIbY» C TOUKH 3PEHUS TEOPUU
LIEJI0YEH U COJICH. OO6cyxneHue AIEKTPOJIUTUYECKON JUCCOLMALNH. Y METh

OOBSICHATH O0IINE CBOMCTBA KMCIOTHBIX U
IEJIOYHBIX PACTBOPOB HAJIMUUEM B HUX HOHOB
BOJIOPOJia U TUAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATh
YPaBHEHHUS EKTPOJIUTUYECKON JUCCOLUALIUN
KHCJIOT, OCHOBAHMUI1 U COJICH.

50 | IlpakTuyeckas [IpakTnueckas | [IpousmrocTpupoBaTh SKCIEPUMEHTOM
pabora Nel0 pabora KJIACCU(DUKALMIO BEIIECTB HA DIEKTPOJIUTHI U
«DIIeKTpOIUTHYECKast HEJIEKTPOIIUTHI
JUCCOLIALUS

51 | [IpakTuueckas 3aKpenuTh MOHITUS CUIIBHBIN» U «CIa0bIi»
pabortaNel 1 AJIEKTPOJIUT.

«CunbHble U ciabble
ANEKTPOIUTHI

52 | IlpakTuueckas HMmeTh mpescTaBieHUE O POJIM TEMIIEpaTyphl B
pabotaNel2y» AIEKTPOJUTUYECKON JUCCOLMALIUI
Bnusiaue
TEeMIIepaTypbl Ha
JUCCOLIUALIUION

53 | IlpakTuueckas IIpakTnueckas | MimeTs npeacraBieHue O BIUSHUA
pabora Nel3 pabota KOHIEHTPALMU pacTBOPA AJIEKTPOJIUTA HA €T0
«Bnusuue AIIEKTPOIUTUYECKYIO TUCCOLUALINIO
KOHLEHTpaLuu
pacTBopa Ha
JUCCOLIUAIIUION

54- | Pemenue Pemenne VYMeTh OCYIIECTBIISITH XUMUYECKHUE OIBITHI HA

57 | BKCIIepUMEHTAIbHBIX 3a1a4 3HAHNE KaYECTBEHHBIX PEAKLUi; COCTABIATh
3aJ1a4 110 TEME IIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHHUS
«QJIEKTpOIUTHYECKAs HEOOpaTHUMBIX PEAKIUN U Pa3bsICHATh X
JUCCOLIUAITUS CYILIHOCTb. XapaKTepU30BaTh YCIOBUS TEUCHUS

peaKkuuii, UIyImMx A0 KOHIA, B paCTBOpax
AIEKTPOJIUTOB

Pazgen 7. IlpakTHKYM 110 H3YYEHHIO CBOMCTB BelleCTB OCHOBHBIX KJIACCOB HEOPIraHUYECKUX
coequHenuii(11 yacos)




58- | Oxcunsr: Kpyrnstit cton, | YMeHue Ha3pIBaTh COEIMHEHUS N3YUYEHHBIX

59 | knmaccudukanus, J/p. KJIaCCOB (OKCHIOB); ONIPEILIIATh
HOMEHKJIATYPA, MIPUHA/IJICKHOCTD BEIIECTB K OMPEICIIEHHOMY
CBOMHCTBA, KJIaCCY COCTMHEHUM (OKCHUIaM);

HoJTyHeHHe, XapaKkTepu30BaTh XUMUYECKHE CBONCTBA
IpHMCHEHHE. OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB
JTaBopaTopHbiii orbIT (oxcumoB); COCTaBJISITh ) bopMyIbI
NeS.  HaGumonentie HEOPraHMYECKUX COCMHEHUN U3y4EeHHBIX
PACTBOPHMOCTIH KJIaCcCOB (OKCHJIOB)

OKCHJIOB aJIFOMUHUS,

HATpUsl, KaJblHUi H

MeJH B BOJIE.

60 | I'mapokcumsl. Jlexuus YMeHue Ha3bIBaTh COEAMHEHUS N3YYEHHbIX
OcHoBaHus: KJIaCcCOB (OCHOBaHU), ONPEENSTh
Kiaccuukanus, IIPUHA/IJIEKHOCTD BELLIECTB K ONPEACIIEHHOMY
HOMEHKJIAaTypa, KJIACCy COE€IMHEHUI (OCHOBAHUSAM)
MIOJIyYEHHE.

61 | [IpakTuueckas [Tpaktuueckass | ChopmupoBath mnpeacraBieHue o PH kak o
pabota Nel4 « paboTta XapaKTePUCTUKE CPell
Onpenenenne PH
pacTBOpPOBY»

62 | [IpakTuueckas W3y4uTh CyIIHOCTh PEaKuu HeUTpanu3auu
pabora Nel5
«Peaknus
HEUTpAIU3aLUN
B3aumoneicteue
THJIPOKCHUIa HATPHS C
COJISTHOM KHMCIIOTOW

63 | AMdoTepHbIe OKCHUIBI Jloxnael YMeHue  XapakTepu30BaTb  XUMHUYECKHE
Y TUJIPOKCHIBI. CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

coeHeHu (aM(pOTEepHBIX HEOPraHUYECKUX
COETMHEHUH)

64 | Kucnotsl. CocTas. KonnexktuBHasg | YMeHue Ha3bIBaTh COEIMHEHUS N3YUYEHHBIX
Knaccudukanus. pabota KJIaCCOB (KHCJIOT); ONPENEATh
Homenxknarypa. MIPUHA/IJIEKHOCTD BEIIECTB K ONPEEIEHHOMY
[Tonyuyenue KucioT. KJIaCCy CO€TMHEHUH (KUCIIOT); yMEHUE

COCTaBIATH (GOPMYJIbI HEOPTaHUYECKUX
COEIMHEHUHN U3yYeHHBIX KJIacCcoB

65 | Xumuyeckue KonnexktuBHas | YMeHUE COCTaBIATh YPaBHEHUSI XUMHUUECKHUX

CBOICTBa KHCIIOT paboTta peakuui, XapakTepu3yIOIIUX XHUMHUYECKHE

JlaGopaTopHbIil OMNBIT
Neé.
B3aumozeiicteue
METaJUIOB (MarHus,
LIMHKA, JKeJe3a, MEJIN)
C pacTBOpaMHU KHUCJIOT

CBOMCTBA KHCIOT, YMCHHME DACIIO3HABAThH
ONBITHBIM ITyTEM PaCTBOPBI KUCIIOT U LIEJI0YEM




66 | Comm. KonnexkTuBHas | YMeHUE cOCTaBIATh (HOPMYJIbI
Knaccudukanmus. pabota HEOPraHWYECKUX COCIMHEHUM U3Y4ECHHBIX
Homenxknarypa. KJIacCOB (CcoJieil); yMEHUE Ha3bIBATh
CriocoOsI moTyueHust COCIMHEHUS U3YYEHHBIX KIJIACCOB (Cojeh);
coneit OTIpeNeNATh TPUHAIICKHOCTD BEIIECTB K

ONpeIeICHHOMY KJIaCCy COeTMHEHUH (coei);
YMEHHUE COCTABIATH (POPMYJIIBI HEOPTaHUUECKUX
COCIMHEHU N

67 | CpoiicTBa comeit KonnektuBHas | YMeHue xapakTepu3oBaTh CBOMCTBA

paboTta M3YYEHHBIX KIaCCOB HEOPraHMYECKHX BEIECTB

(coneit); yMeHHME COCTaBJISTh YpPaBHEHHS
XUMHYECKUX  PEaKIHid, XapaKTePHU3yIOIIUX
XUMHUYECKHE CBOMCTBA COJIEU

68 | Ypok 0600mieHne ITonBenenue UTOroB




IlepedyeHb JOCTYNHBIX MCTOYHMKOB HH(pOpMALIUK

B pasgene mpeacTaBieH CIIMCOK KHUT M CCBUIOK Ha CalThl, B KOTOPBIX Oojee
HOJIPOOHO OCBEILEHBl pPa3IMYHBbIE ACHEKThl PACCMAaTPUBAEMbIX BOIPOCOB. Mx
MO’KHO PEKOMEHJIOBAaTh KaK YUUTEI0, TaK U1 00y4aeMbIM, IPOSIBUBILIUM HHTEPEC K
M3y4aeMou Teme

1. Bacunwser B.II., Moposzoa P.II., Kouepruna JI. A. IIpaktukym 10
aHaJIMTUYECKOW XuMuu: Yueb. mocodue mis By3oB. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., Baiicmantens X. Xumus 1 1r0003HATENbHBIX. OCHOBBI XUMUHU
u 3aHuMarenbubie onbIThl. ['J[P. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.

3. Hepmronbn B. ®. Mup Bonsl. — JI.: Hempa, 1979. — 254 c.

4. Kumun JI. M. OOwmasa xumus. I[lpaktukym L-mukpo. PykoBoacTBo s
ctyaeHtoB. — M.: MI'Y, 2006. — 322c.

5. Hcnonb3oBanue nudpoBbiX gabopaTopuil Ipu 00yYEHUH XUMHUHU B CpEIHEN
mikosie/ becnanos I1. U. Jlopodees M.B., Kunun /.M., 3umuna A.U.,

OpsxexoBckuii [1.A. — M.: BUHOM. JlaGoparopus 3nanuii, 2014. — 229 c.

6. Jleencon M.A. 100 BompocoB M OTBETOB MO XUMHH: Martepuanbl s
IIKOJIBHBIX  pedepaToB, (aKyJIbTAaTUBHBIX 3aHITHH W CEeMHHApOB: YdeOHOe
nocobue. — M.: «M3marensctBOo ACT»: «M3marenbctBo AcTpenby, 2002. — 347 c.

7. Jleencon U. A. Xumuueckue peakmuu: TerutoBoit 3¢ dexT, paBHOBecHe,
ckopocTb. — M.: OO0 «3narenbcTBO AcTpens, 2002. — 192 c.

8. Heoprannueckas xumusi: B 3 1./ Ilox pen. 1O. . TperbsixoBa. T. 1: ®usuko-
XUMHUYECKUE OCHOBBI HEOPTaHUUECKON XUMUU: YUeOHUK IS CTY/.

BbIcll. yueO. 3aBeaennit/M. E. Tamwm, . 0. JI. TpetbsikoB. — M.:

N3 narensckuit neHTp «Akanemus», 2004. —240 c.

9. Ilerpsnor M. B. Camoe HEOOBIKHOBEHHOE BEIIECTBO B Mupe. — M.:
Ilenaroruka, 1976. — 96 c.
10. CrpenpaukoBa JI. H. 13 vero Bcé caenano? Pacckassl o BemectBe. — M.:

SAy3a-npecc. 2011. — 208 c.

11. CycnennukoBa B.M, Kucenesa E. K. PyKoBOJICTBO MO HPUTrOTOBJICHHIO
TUTPOBAaHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.

12. Duruknonenus s nereit. T. 17. Xumus / I'nas. pea.B. A. Bonoaun, Bej.
Hayd. pen. . M. Jleencon. — M.: ABanTa +, 2003. — 640 c.



13. YeptkoB MN.H., XKyxor II. H. Xumudeckuil 3KCHEPUMEHT C MaJIbIMU
KoJuuecTBaMu peaktuBoB. M.: IIpocBemenune, 1989. — 191 c.

14. Caitt  ®UIIN.  OtkpeiThid  O6aHK  3agaHuil 1708 GOPMUPOBAHUS
€CTeCTBEHHOHAYYHOH TrpamotHocTu. https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-gramotnosti

15. Caiir MI'Y. Ilporpamma kypca XuMuM I yyanmxcs 8—9 KiaccoB

00111e00pa3oBaTeIbHOM [IIKOJIBI.
http://www.chem.msu.su/rus/books/20012010/eremin-chemproqg.

16. Catit Equnas xosutekmus mudpoBbIX 00pa30BaTeIbLHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.


https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog

