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B o00yuenun xumuu OOJNBIIOE 3HAYEHUE UMEET OJKCIEPUMEHT. AHATU3UPYS
pe3yabTaThl MPOBEIEHHBIX OIBITOB, ydalluecs yOeKJalTcs B TOM, YTO T€ WIH
WHBIE TEOPETHUUECKUE TMPEJCTABICHUS] COOTBETCTBYIOT WM MPOTHUBOpEYaT
peanbHOCTH. TOJIBKO OCYIIECTBIISISI XUMUYECKUI IKCIIEPUMEHT MOKHO MPOBEPUTH
JIOCTOBEPHOCTh TMPOTHO30B, CJHICJIAaHHBIX HAa OCHOBAaHMM Teopuu. B mporecce
AKCIEPUMEHTATBLHON  paboThl  ydyaliuecs MOPUOOPETAIOT  OMbIT  MMO3HAHUS
pEaTbHOCTH, SIBISIOMIMICS BaXXHBIM 3TarnoM (OPMUPOBAHUSA y HUX YOCKICHUH,
KOTOpbIE, B CBOI OY€pe/b, COCTaBISIOT OCHOBY HAay4yHOTO MHPOBO33PEHUS.
Buenpenne obGopynoBanus 1udpoBoii maboparopun 1meHTpa «Touka pocrtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Mpoiiecc oO0yueHus xuMuu. KoaudecTBeHHBIE
AKCTIEPUMEHTHI TTO3BOJIAT MOJYyYaTh JOCTOBEPHYIO MH(POPMAIUIO OMPOTEKAHUU TEX
WIM WHBIX XHMHYECKHUX TIpolleccax, O CBOWCTBax BemiecTB. Ha ocHoBe
MOJIYYEHHBIX JKCIIEPUMEHTAIBHBIX JIAHHBIX 00y4aeMble CMOTYT CaMOCTOSITEIIBLHO
JenaTh BBIBOJIBI, 0000IAaTh pE3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, 4YTO
OJIHO3HAYHO OyAeT CHocOOCTBOBAaTH IMOBBIIICHUID MOTHBAIMM  OOYy4YCHUS
IIKOJIbHUKOB.
Jns u3ydeHus mpenMera «XHUMHs» Ha 3Tare OCHOBHOTO 00IIero oOpa3oBaHMs
OTBOJHTCS 68 yacoB:8-9 kacc —68 4acos;

Jlannast oOpasoBaresibHasi MporpamMma oOecleurnBaeT YCBOCHHE YYalIUMUCS
BOKHCUIINXXUMHUUCCKUX3aKOHOB, TCOPUHUUTIOHATHH ;()OPMUPYETIPEICTABICHHUE O
pOJIM XMMHHU B OKPY)KAIOIIEM MHpPE M KU3HHU 4YesoBeka. [Ipu 3TOM OCHOBHOE
BHUMAaHUE YIENAETCS CYIIHOCTM XUMHUYECKUX peakuuid U MeTojaM uX
OCYIIECTBIICHUS.

OnHYUM U3 OCHOBHBIX MPUHILMIOB MOCTPOEHUS MPOrPAMMBI SIBJISIETCS MPUHLIUIL
JNOCTYIHOCTH. OKCIEPUMEHTAIbHBIE JaHHbIC, IOJYYCHHBbIE YYAIIUMUCA MpHU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYAIIUMCA CaMOCTOSITEIBHO
JenaTh BBIBOABI, BBISIBISATH 3aKOHOMEpHOCTU. [loaxonbl, 3amoXeHHbIE B
coJiepKaHKe IPorpaMMBbl Kypca, co31at0T HEOOXOAUMBIE YCIIOBHS Il CHCTEMHOTO
YCBOCHHUS YyYaIllUMHUCS OCHOB HAyKd, IS OOECTIeYCeHHS pa3BHBAIONIETO U
BOCIIUTHIBAIOLIETO  BO3ACHCTBUS ~ OOy4YeHUST HA  JIMYHOCTh  y4alllerocs.
dopmupyemble 3HAHUS TOJDKHBI CTaTh OCHOBOW CHCTEMBI YOSKICHHM IIKOJIbHUKA,

OCHTPAJIbHBIM AAPOM €TI0 HAYYHOI'O MUPOBO33PCHUA.



Ha 6aze nentpa «Touka pocta» obecrieunBaeTcs peain3anus o0pa3oBaTeIbHbIX
MpOrpaMM €CTECTBEHHOHAy4YHOU U TEXHOJIOTHYECKON HAIIPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUAMM 3aKOHOIATEILCTBA B cpepe
o0Opa3oBaHus U ¢ y4€ToM pekoMmeHaanuii denepanbHOro oneparopa yueOHOro
npeamera «XuMus.

OO6pa3oBaTesbHASIPOrPaMMAaIO3BOJIIETUHTET PUPOBATHPEATU3YEMBICTIOXOIbI,
CTPYKTYPY M COJEp>KaHHE NpH OpraHu3alnuu oOydyeHHs XUMHU B 8—9 kiaccax,
BBICTPOEHHOM Ha 0aze Jr000ro U3 JOCTYNHBIX y4eOHO-METOJUYECKUX KOMIUIEKCOB
(YMK).

UcnonwzoBanue obopynoBanus « Touka poctay npu peanuzainuu ganaon OI1

IMO3BOJIACT CO34AaTh YCJIOBUA:

O s pacmupeHus: cofepikaHus MIKOJIBHOTO XUMHUUECKOTO 00pa30oBaHus;
0 i  TOBBIMICHHWS  TO3HABATENILHOM  aKTUBHOCTU  OOy4YaroOUIUXCsl B

GCTGCTBGHHOHaquOﬁ O6HaCTI/I;

O nna  pasBuThs JWYHOCTH peOEHKA B Tpoliecce OOYYCHHS XUMHH, €ro
crocoOHocTe|, POopMUPOBAHMS U YIOBIETBOPEHUS COLMATBLHO 3HAUMMBIX
UHTEPECOB U MOTPEeOHOCTEH;

0 JIIA pa6OTBI C O,Z[apéHHLIMI/I IOKOJIBHUKAMH, OpraHU3dllMid HX PA3BUTHUA B

Pa3INIHbIX obOmacTax O6paSOBaT€HBHOﬁ, TBOp‘lCCKOfI JACATCIBHOCTH.

Hean u 3agaun

1. Peaym3anusi OCHOBHBIX OO0IIEOOPA30BATENIBHBIX MPOrPaMM 110 YICOHBIM
peIMeTaM eCTECTBEHHOHAYyYHON HAaNpaBlIE€HHOCTH, B TOM YHCJIE B paMKax
BHEYPOYHOM JIEATETLHOCTH 00yUYalOIIUXCS;

2. BBEJICHHE COBPEMEHHBIX CPEJCTB OOYYECHHS W BOCHUTAHUS A M3ydeHUs (B
TOM qyuCcIe AKCHEPUMEHTATIBLHOTO) JUACLUIUINH (Monyneit)
€CTECTBEHHOHAYYHOW  HANpaBJIE€HHOCTH NPU  pealu3alud  OCHOBHBIX
0011e00pa3oBaTENbHBIX nporpamm u JIOTIOJTHUTEIbHBIX
o0meoOpazoBaTeIbHBIX TPOTPaMM, B TOM YHCIE Ui PACIIUPEHUS
CoJIepKaHMs y4eOHOTO MpeaMeTa « XUMHUS».

3. Bomieuenue ydamuxcsi B IPOEKTHYIO I€ATEIHHOCTb.

[Ipodunbnbii  KOMIUIEKT  oOopyaoBaHus  IeHTpa  «Touka  pocrtay
oOecnieunBaeT d3(PQPEKTUBHOE JOCTHKEHHE O00pa30BaTENbHBIX  PE3yJIbTATOB
oOyJarolmuMucsT MO0 MpOorpaMMaM  €CTECTBEHHOHAy4YHOW  HampaBJICHHOCTH,
BO3MOKHOCTh YTJyOJIEHHOTO M3y4Y€HHs] OTACIBHBIX MPEIMETOB, B TOM YHUCIE s
dbopmupoBaHus K300pETATETBLCKOTO, KPEaTUBHOI'O, KPUTUYECKOTO MBIIIJICHUS,

Pa3BUTHUA (bYHKHHOHaHBHOﬁ I'paMOTHOCTH Yy o6yqafonmxc;1, B TOM YHCIIC



€CTECTBEHHOHAYYHON U MATEMAaTUYECKOM.

DKCHEPUMEHT SIBIISIETCS] MCTOYHUKOM 3HAHUN M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHnenus coBpeMeHHOro 00pa3oBaHus OAPa3yMeEBaET, YTO B y4eOHOM
DKCIEPUMEHTE  BEAYILYI0 POJIb JOJIKEH 3aHATH CaMOCTOSITENIbHBIH
MCCJIEI0BATENbCKUN YUEHUUECKUN IKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS MO XUMHUHU YK€ TPYIHO
MpeACTaBUTh 0€3 MCIHOJb30BaHUS HE TOJBKO AHAJIOTOBBIX, HO M IHU(PPOBBIX
u3MepuTenbHbIXIpuoopoB. BdeaepansnomI ocynapcteeHHOMOOpa3zoBaTEIbHOM
Crangapre (®I'OC) mnpomnucaHo, 4YTO OJHUM W3 YHUBEpPCAJIbHBIX YUE€OHBIX
NEUCTBUM, MPUOOpPETAEMBbIX YYaIIUMHUCA, IOJIKHO CTaTh YMEHHE «IIPOBEICHUS
OMBITOB, MPOCTBIX JKCHEPUMEHTANbHBIX HCCIEAOBAHMM, MPSIMBIX U KOCBEHHBIX
U3MEpPEHUN C UCIOJIb30BAHUEM AaHAJIOTOBBIX W LHUQPPOBBIX H3MEPUTEITBHBIX

puOOpOBY.

VY4eOHbIN HKCIIEPUMEHT MO XWMHUHU, MPOBOJUMBIA Ha TPATUIMOHHOM
o0opynoBaHuu, 0e3 npuMeHeHUs HUPPOBBIX JabOpaTOpUid, HE MOXKET
IO3BOJIUTh B TIOJHOM MEpe pEelIuTh BCE 3aJauyd B COBPEMEHHOW WIKOJIE. JTO

CBA3aHO C PAOOM IMIPHUYMH:

TPAIUIIHOHHOC MIKOJBHOC O60py,IIOBaHI/IG HN3-3a OI'PaHUYCHUA TCXHHUYCCKHX
BO3MOXXHOCTEH HC IIO3BOJIACT IMPpOBOAUTH MHOT'HC KOJIMYCCTBCHHBIC

HNCCICO0OBaHMAA,

JUTATEIBHOCTH TPOBEACHHSI XUMUYCCKUX MCCIICIOBAaHUI HE BCETa COTIacyeTcs C
JUTATEIBHOCTHIO YUCOHBIX 3aHITHIA;

BO3MOKHOCTh ~ TPOBEICHUS  MHOTHX  HWCCJICIOBAaHWA  OTPaHHUYUBACTCS
TpeOOBaHUAMH TEXHUKH 0€30MaCHOCTH U JIP.

[udposas nmabGopaTopusi TMOTHOCTHIO MEHSET METOIUKY U COJEpKaHUE
AKCIIEPUMEHTATBHON JACSATEIPHOCTH M PEIIaeT BBIICIIEPEUUCICHHBIE TPOOIEMBI.
upoxuii CrieKTp JaTYMKOB MO3BOJISIET YUAIIMMCS 3HAKOMHUTHCS C TTapaMeTpamMu
XAMHYECKOTO JKCIMEPUMEHTa HE TOJBKO Ha KAd4eCTBEHHOM, HO M Ha
KOJIMYECTBEHHOM  ypoBHe. [ludpoBas mabopaTopusi MO3BOJSET BECTH
JUTHTETTLHBIN IKCIIEPUMEHT JJa)Ke B OTCYTCTBHE IKCIIEPUMEHTATOPA, & 9aCTOTa UX

I/I3MepeHI/Iﬁ HCTIOABJIACTHA YCJIOBCUCCKOMY BOCIIPUATHIO.



B npouecce ¢popMupoBaHUS 3KCHEPUMEHTAIBHBIX YMEHUH  YYEHHUK
oOy4aeTtcs npeAcTaBiIsaTh HHPOPMALMIO 00 UCCIEAOBAHUM B YETHIPEX BUIAX:
B BepOAJbHOM: ONUCHIBaTh 3KCIEPUMEHT, CO3/aBaTh CIOBECHYIO MOJEIb
DKCIIEPUMEHTa, (UKCUPOBATH BHUMAaHHE Ha HU3MEPSAEMbIX  BEIMYMHAX,
TEPMHUHOJIOTUH;

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

rpadukoB (IpyU ITOM y ydalluxcs BO3HUKaeT nepBuyHoell mpencraBieHune o
Macitabax BEJIUYMH);

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

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 Oojiee BaXKHBIX 3a7ady. B 3Tom miaHe uudpoBbie abopatopuu
CYILIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsl MOKHO MOTpatuTh coriaacHo OI'OC
Ha (GOpPMHpPOBAHUE UCCIIECNOBATEIbCKUX yMEHHH  y4aluxcs, KOTOpbIE
BBIPAYKAIOTCS B CJICIYIONINX JEHCTBUAX:

-ompeieicHue mpoOIeMbl;

00 mocTaHOBKA MCCIICIOBATEIIBCKON 3a/1a4H;
0 mraHupoBaHUE PEIICHUS 3a/1a4H,
0 nmocTpoeHue Mojieeii;

0 BEIABMIKEHUE TMIIOTES;

0 skcneprMenTanbHas IPOBEPKA FUIIOTES;

0 ananus JaHHBIX DKCIEPUMMEHTOB WX HAOJIIOICHH;
(GbopMyIHpOBaHUE BHIBOJIOB.



1. IJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBbI

BueypouHoii aesiTeibHOCTH «XHMMHSI BOKpPYr Hac» i 8-9 kiaaccoB ¢
UCNOJIb30BaHUEM 00opyaoBaHus HeHTpa «Touka pocTa» ¢ onmucaHueM
YHUBEPCATbHBIX
Y4eOHBbIX 1eHCTBHH, JOCTUTAEMbIX Oy4alOIIUMHCS

JInYHOCTHBIE pe3yJIbTaThI

OOyyaromuiicss TOJYYUT BO3MOXKHOCTb 11 (DOPMHUPOBAHMS  CIAEAYIOIIUX

JIMYHOCTHBIX Y Y /I:

O OmnpeneneHrie ¥ MOTUBALIUS U3YYeHUS Y4eOHOTO MaTepuUara;

a OCHUBAHUC YCBAHWBACMOI'O yqe6H0ro MaTtcpualia, UCXOAA M3 COLHAJIBHBIX U

JIMYHOCTHBIX IIGHHOCTGIZ;

0 noBelieHre CBOEro 00pa30BATENBLHOrO YPOBHS KM YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C Pa3BUTUEM XUMHH

1 00111eCTBa;

0 3uanue IMpaBUJI ITIOBCACHUA B qu3BBIqaﬁHBIX CUTyallusix,

[J oOLcHUBaAaHUEC COHHaHBHOﬁ 3HAaYUMOCTH HpO(bGCCHﬁ, CBA3aHHBIX C XHMHGﬁ;

0 BJIAACHHUC IIpaBUJIaMHU 0e30macHOTO 06paH1€HI/I}I C XUMHUYCCKHMMH BCIICCTBAMU U

000pyAOBaHUEM, MPOSBICHUE IKOJIOTHIECKON KYJIbTYpBHI.

MeTanpeaMeTHbIe pe3yJbTaThl

Pecyniamuenvie

OOyJaronuics TOJYYUT BO3MOXKHOCTh I ()OPMHUPOBAHHUSA  CIICIYIOIINUX

peryisiTuBHbIX Y Y /:

] mejenoylaranie, BKJIIOYas IOCTAaHOBKY HOBBIX IIejied, TipeoOpa3oBaHHUE
MPAKTUYECKON 3aJ]aud B MO3HABATEIbHYIO0, CAMOCTOATEIbHBIN aHAIU3 YCIOBHM
JOCTHKEHHMSI I1I€JIM HAa OCHOBE Y4Y€Ta BBIJCICHHBIX YUYUTEJIEM OPHUEHTHUPOB
NEHWCTBHS B HOBOM YUCOHOM MaTepHuale;

"] IUIaHUPOBAHUE MYTH JOCTUXKEHHUS LIEJICH;

YCTAHOBJICHUE IIEJICBBIX MPUOPHUTETOB, BHIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB
JOCTH>KEHUS LIeN U BbIOOp Hanbosee 3(hPEeKTUBHOTO Crocooa;

] yMeHHEe CaMOCTOSATEILHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

] yMeHHE IPUHUMATh PEIICHUS B IPOOJIEMHOM CUTYyaIlUH;

] mocTaHOBKAa Y4YeOHBIX 3a7ad, COCTaBJIEHHWE IUIAaHA M IIOCJIEAOBATEILHOCTH

JICMCTBUM;



"] opraHm3anusi pabo4ero MecTa MpH BIMOJIHEHUH XUMHYECKOTO dKCIiepuMenTa; [
IIPOrHO3UPOBAHME PE3YJIBTATOB 00YUEHMs, OLICHUBAHNE YCBOCHHOIO MaTepualla,
OLICHKA KayeCTBa U YPOBHS MOJTYYEHHBIX 3HAHUI, KOPPEKLHUS IJ1aHa U criocoda
JENUCTBUS TPU HEOOXOJUMOCTH.

llo3nasamenvHoie

OOyyatouuiicss TOJYYUT BO3MOXKHOCTH Uil (DOPMHUPOBAHUS  CIEAYIOUIUX

1o3HaBaTelbHbIX Y Y /I:

0 mouck u BblAeNeHHE UHPOPMALIUY;
0 ananu3 ycioBuil U TpeOOBaHUN 3aja4l, BEIOOD, COMOCTaBIEHNE U OOOCHOBaHUE

crocoba PEIICHUA 3aa4M;

O BbIOOp Hauboee 3(hPEeKTUBHBIX CIOCOOOB PEIICHUS 33]]a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

0 BBIABWXKEHHE U 000OCHOBAaHUE THIOTE3bI, BEIOOP criocoba e€ MpoBEpKY;

O camocTosiTeIbHOE CO3IaHKE aIrOPUTMA JCSITEIBHOCTH NIPU PEIICHUU Tpo0ieM

TBOPYECKOTO U IIOMCKOBOT'O XapaKTepa;

O ymeHus xapakTepus3oBaTh BEIIECTBA MO0 COCTaBY, CTPOCHHIO U CBOMCTBAM;

0 onuchIBAaHUECBOMCTB:TBEPIBIX, KUAKUX,Ia3000pa3HBIXBEIIECTB,BbICIICHUEUX
CYILLIECTBEHHBIX IIPU3HAKOB;

0 uzoOpaxkeHne cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUECKHX (HopmMyI u

CYIIIHOCTH XMUMHUYECKUX PEAKIUN C IOMOIIBIO XUMUYECKUX YPABHEHHU;

0 mpoBencHne HaGIIOACHUM, ONMCAHKE TIPU3HAKOB U YCIOBHI TE€YEHHUS XUMHUCCKUX
pEaKUnii, BBINOJIHEHUE XWMHUYECKOTO SKCIIEPUMEHTA, BBIBOABI HAa OCHOBE aHAJIN3a
HAONIOICHUM 3a OSKCIEPUMEHTOM, peIIeHHWe 3a]ad, TMOIy4eHHEe XUMUYECKON

uH(pOpPMAIHN U3 PA3INIHBIX HCTOYHUKOB;

d YMCHHC OPIraHU30BbIBATb UCCIICIOBAHHC C LCJIBIO IIPOBCPKU I'MIIOTC3,

O yMeHuHe eNaTh YMO3aKIIOUeHUsI(MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

0 ymeHneoObeKTHBHOOIIEHHBATEUH()OPMAIINIOOBEIIECTBAXUXMMHUCCKUXIIPOIIECCAX,

KPUTHYCCKH OTHOCUTLCA K HCGBI[OH&y‘—IHOﬁ I/IH(l)OpMaI_[I/II/I.

Kommynukamusmole

OOyuaromuiicss MOJYyYUT BO3MOXKHOCTHL i (DOPMUpOBAHUSL  CIEAYIOLIHUX

KOMMYHHKaTUBHBIX Y'Y /[:



0 IMOJIHOC WU TOYHOC BBIPAKCHHUC CBOUX MBICJIE B COOTBETCTBUM C 3agadyaMHu H

YCIIOBUSAMH KOMMYHUKAIIUM

a aZICKBaTHOE HCIIOJb30BAHUE PEUYEBBIX CPEICTB I y4acTUSA B JUCKYCCUU U
apryMEHTallui CBOEW NO3UIUU, YMEHHUE IPEACTABIATh KOHKPETHOE COICPIKAHUE C
COOOIIIEHHEM €r0 B MUCbMEHHOM U YCTHOH (hopme,

a oIpeiesieHue croco00B B3aMMOIECHCTBHS, COTPYIHUUECTBO B MOKMCKE U cOope
uH(pOpMaLINH;
0 onpenencnne cnocoGoB B3anMoaeiicTBIsI, COTPYIHHYECTBO B OMCKE 1 cOOpe
uH(pOpMaIINH, YYaCTHE B IMajore, IUIaHUPOBaHUE O0IIUX CIOCOO0B paboThI,
NPOSIBJICHUE YBAXKUTEIHLHOTO OTHOIICHHS K IPYTUM YUAIIUMCST; OTIHCAHNE
COJIEP>KaHUS BBITIOJHAEMBIX JCHCTBHM C 1EThI0 OPHEHTUPOBKH B TIPEMETHO-

HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH, YMCHHA YUYUTHIBATH PA3HBIC MHCHHUA U CTPECMUTHCA K
KOOpAHWHAIIWHN PA3JINYHBIX HOBI/IHI/Iﬁ B COTPYAHUYICCTBC,

O dbopmMynupoBaTh COOCTBEHHOE MHEHHUE U TO3UIMI0, apryMEHTHPOBATH U
KOOPJIMHUPOBATh €€ C MO3UIMAMU MapTHEPOB B COTPYIHUYECTBE MPU BHIPAOOTKE

O6IIICFO peUICHUA B COBMECTHOM ACATCIIBHOCTH,

0 OCYIICCTBIIATH B3aUMHBIMN KOHTpPOJIb MW OKa3bIBaTb B COTPYAHHUYCCTBC
H€O6XO,III/IMYIO B3aMMOIIOMOIIb,

a IUTAHUPOBATh  00IIHME CrmocoObl  paboOThl;  OCYIIECTBISATH  KOHTPOIIb,
KOPPEKIIHIO, OLICHKY JIeUCTBUM MapTHEPA, YMETh YOEKIaTh;

O UCIIOJIb30BaTh aJICKBATHBIE SI3BIKOBBIE CPENCTBA ISl OTOOpa)KEHHS CBOUX
YyBCTB, MBICJICH, MOTUBOB M MOTpPEOHOCTEH; OTOOpakaTb B peud (OMHCaHHE,
0o0BsSICHEHHE) COJEp)KaHUE COBEpIIAeMbIX JCUCTBUH, Kak B (opMe T'POMKOM

COITMATM3UPOBAHHON peyH, Tak ¥ B (hOpMe BHYTPEHHEH peyn;

O pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETCHIIMIO, UCIIOJIB3YSl CPEICTBA YCTHOM
U THUChbMEHHOM KOMMYHHUKAIIMU Tpu paboTe ¢ TeKcTaMu Yy4eOHHKa U
JIOTIOTHUTEIbHOMITUTEPATY PO, CTPABOYHBIMUTAOIUIIAMU, IPOSBIATBIOTOBHOCTh K
YBRXEHUI0O WHOW TOYKH 3PEHHsI MPU OOCYXKICHUU PE3yIbTaTOB BBHITTOJHEHHON

paboTHI.

IIpeomemunle pezyibmamol

Oo0yyaromuiicss HAYYUTCH:

DHpI/IMeHﬂTb OCHOBHBIC MCTOIbI IIO3HaHUA: Ha6J'IIOI[eHI/IC,
HU3MCPCHUC, OKCIICPUMCHT,

0 onuchIBaTh CBOMCTBA TBEPIBIX, KUJIKUX, TA3000pa3HBIX BEIIECTB, BBIACIISSI UX

CYILIECTBEHHBIE TPU3HAKY;



0 packpbIBaTh CMBICIT 3aKOHA COXPAaHEHHUS MACChl BEILIECTB, AaTOMHO-MOJIEKYJIIPHOM
0 reopumn;
d

pa3nnyaTh XUMUYECKUE U (PU3UUECKHE SIBICHUS,
Ha3bIBaTh MPU3HAKHU M YCIOBHS MPOTCKAHUS XUMUUYECKUX PEaKIIHii;
Ocobmonatk npaBuia 6e30macHoN padOThI IPH MPOBEACHUU OIBITOB;

Omonb30BaThCst 1a0OpaTOPHBIM 00OPYAOBAHUEM U TIOCYI0M;
nojiy4aTb, CcoOMpaTh Tra3000pa3Hbleé  BEIIECTBA W  paclno3HaBaTh  HX;

OxapakTepuzoBaTh HU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHU,

OrnpoBoauTh OMNBITH, MOATBEPKAAIOIINE XUMHUYECKHE CBOWMCTBA HW3YyUYEHHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

OpackpbiBaTh CMBICI TOHSTUS  «PACTBOP», BBIYUCIATH MACCOBYIO  JOJIIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,
OroToBUTHPACTBOPHICONPEACTEHHOMMACCOBOMA0JIEPACTBOPEHHOT OBEIIECTBA;
OxapakTepu3oBaTh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH,

Oonpenensars BUI XUMUYECKOM CBSI3M B HEOPTAHUYECKUX COCAUHEHUSIX;
OpackpbiBaThb OCHOBHBIE€ TOJIOKEHUS TEOPUHU DJICKTPOJUTUUECKON TMCCOIMAIINH,
COCTABJIAThYPABHECHUAICKTPOJIUTUYECKONTUCCOMATUUKUCIIOT, EJIOYEH,CONIE U
peakIuii HOHHOTO 0OMEHa;

OpackpbiBaTh CYIIHOCTh OKHCIUTEJIBHO - BOCCTAHOBUTEIBHBIX pEaKIUi,
ONpeAesiTh OKUCIUTENIb 1 BOCCTAHOBUTE!Ib,

OcocrtaBnsaTh ypaBHEHHS! OKMCIMTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIINM;
OuaspiBaTh (haKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU PEaKInu;
OxapakTepn30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU
HEMETaJJIOB M METAJJIOB;

OnpoBOAUTH OMBITHI MO MOJYUYCHHUIO U U3YUYCHUIO XUMUYECKHUX CBOMCTB Pa3IuUYHbBIX
BCIIICCTB;

0 rpamotHO 0OpamaThcs C BEMIECTBAMU B TTOBCEHEBHOM XKH3HHU.

OO0yuarommiics MOJY4Y4T BO3MOKHOCTH HAYUYUThCH:



BBIJIBUTATh U NMPOBEPATH KCIIEPUMEHTAIBHO THIIOTE3bl O XUMHUYECKUX
CBOICTBaXx BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTyNaTh B
XUMUYECKAEPEAKIINM,0XapPAKTEPEUTIPOAYKTAXPAZINYHBIXXUMUYECKUXPEAKLIAN;

0 XapakKTCpu3oBartb BCIICCTBA IIO0 COCTaBy, CTPOCHHIO H CBOﬁCTBaM,
yCTaHaBJIMBATb MNPUYINHHO-CICACTBCHHLIC CBA3HU MCKIY JaHHBIMUA

0 XapakTepUCTUKAMH BEILIECTBA;

COCTaBJISITh MOJICKYJISIPHBIE U TOJHBIE HOHHBIE YPABHEHHMS IO COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

0 mporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIBHBIE WIIU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C Y4YE€TOM CTENEHEW OKHUCICHUS 3JIEMEHTOB,
BXOJSIIHNX B €r0 COCTaB;

BBLIJBUTaTh U TPOBEPITh IKCHCPUMEHTAIbHO THUIOTE3Bl O
pe3yabTaTax BO3ACHCTBUSI pa3IUYHBIX (PAKTOPOB HA U3MEHEHHUE CKOPOCTH

0 xwmudeckoi peakiuu;

UCIIOJIB30BaTh MPUOOpPETEHHBIE 3HAHUA JJIS  AKOJOTUYECKUTPAMOTHOTO
MOBEJICHUA B OKPYXKAIOIIEH CpeJie;

0 wucnonp3oBaTh MPUOOPETEHHBIE KIIOUEBBIE KOMIIETEHIIMHM IPU BBITTOTHEHUU
IPOCKTOB M pEIIeHUH Y4eOHO-HUCCIeNOBATeIbCKUX 3a7ad 10 HU3YYCHUIO
CBOMCTB, CIIOCOOOB TOJTyYEHHUS M pacIiO3HABAHUS BEILIECTR;

0 OOBEKTUBHO OIlEHHBaTh HWH(MOpPMAIMIO O BEHECTBAX W XUMHUUYECKUX

O Imponeccax; O0CO3HaBaTb 3HAYCHHUC TCOPCTHYCCKUX 3HAHUN 1O XUMHUH I

Hp&KTPI‘-IGCKOﬁ ACATCIIPHOCTH YCJIOBCKA,

0 co3gaBaTb MOACIM M CXCMbI IJIsA PCIICHHUSA y‘-IC6HBIX N IIO3HABaTCJIBbHBIX

0 3anau;

ITIOHUMATb H€06XOI[I/IMOCTI> CO6J'IIOI[€HI/I$I Hp@ﬂHHC&HHﬁ, npcajlaraCMbIX B

UHCTPYKUHUSIX 110 UCIIOJIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U Jp.



2. COIEPKAHHUE INPOI'PAMMBI BHEYPOYHOM XeATeIbHOCTH
«Xumust BOKpyr Hac» s 8-9 kiaccos (68 uacos) ¢

HCIO/Ib30BaHHEeM 000pyaoBaHus HU(PPoBoii 1adopaTopuu«Touka pocTra»

Paznen 1 . Xumuueckasi 1agoparopusi (4uaca)

[TpaBuna TexHWKHA OE30MACHOCTH TMPHU MPOBEACHUN HCCIICTOBAHUN, MEIUIIUMHCKHC
anTeYKH IIepBOH TOMOIIM B KaOWHeTe XUMHH. WHCTPYKTaX TIO TEXHHUKE
0€e30I1aCHOCTH.

3HaKOMCTBO ¢ JJa0OpaTOPHBIM 000PYA0BaHUEM

XpaHeHI/Ie MaTCpUaJIOB U PCAKTHUBOB B XUMHUYECKON na60paTopHH

Paznen 2. BemecTBa, KoTopbie Hac oKpy:kawT24 yaca (9 yacon)
[IpocThie 1 cllOX)HBIE BelecTBa. XUMUUECKHE SJIEMEHTHI.

JlabopaTopusiii onbIT Nel. O3HakOMIIEHHE ¢ 00pa3IlaMu IPOCTHIX U CIOKHBIX
BELIECTB.

CocraB atmocdepsl. Kucnoposa kak BaxKHEUIINNA KOMIIOHEHT aTMOC(EpHI.
JlaGopatopHubiii  onbIT Ne2 «[lonydeHue Kuciopojga U3 MEPEKUCH BOJOPO/JA,
JI0Ka3aTENbCTBO €r0 HATUYHUS.

Bona B macmrabe mianersl. du3nyeckue CBOMCTBA, MapaioKChl BOABI, CTPOCHHE
BoAbl. IlokazaTenu kadecTBa Bonbl. MccienoBanue BOJBI U3 Pa3HbIX HCTOUYHHKOB
JladopaTopHsblii onbIT Ne3 «OnpeneneHrue BOAONPOBOAHON U JUCTUIUTMPOBAHHOMN
BOJBDY

JladopaTopHsblii onbIT Ned «Okpacka UHIUKATOPOB B HEUTPAIIBHOU cpenie»

Paznen 3. SIBienusi, npoucxoasinue ¢ BemecTreaMu(4 yaca)

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

IIpakruyeckas padora Nel «HucTeie BemecTsa 1 CMECH»

IpakTuyeckas padora Ne2 «O yncTKa BOABI M BO3AyXa OT TBEPABIX YACTHUI)
Paznen 4 .OcHOBBI dKCIepUMeHTAIbHOMH XumMun (194acoB)

IIpakTuyeckas padora Ne3 I3yueHne CBONMCTB BELIECTB: HATPEBAHUE BOBI,

HarpeBanue okcuaa kpemuus (IV).



IIpakTuuyeckas padoraNe4 «M3mepeHue TeMneparypsl KAIIEHUS BOJbI C TOMOILBIO
JaTYMKA TEMIEPATYPBI U TEPMOMETPA»

IIpakTuyeckass padora NeS «OmpezneneHne TeMIneparypbl KpUCTaUIM3aLUU
BEILIECTBA»

Pu3nyuecKrue U XMMHUYECKUE SBJIECHUS. BblllesIeHre 1 TOTJIOEHUE TeIa — IPU3HAK
XUMHUYECKOU pEaKIUH.

IIpakTyeckas padora Ne6 «IK30TepMUYECKas peaKkIys)

IpakTuyeckas padora Ne7«OHI0TEpMUUECKAS PEAKIUSD)
CKOpOCTh XUMHUYECKUX Peakifil. XuMHUUECKHE MPeBpaIeHusl. XUMUUECKHUE

PCaKIuu. XHUMHUYCCKUE YpPpaBHCHUA. Beinmonxnenue TPCHUPOBOYHBIX ynpamHeHI/Iﬁ
I10 COCTaBJICHUIO ypaBHeHl/If/'I XUMHUYCCKHNX peaKI_[I/Ifl. Tunel XUuMHYECKUX peaKuHﬁ.

IIpakTuueckas padora Ne§ «Tunbl XUMUYECKUX PEAKIINIIN

Pa3nen 5. OcHoBbl pacueTHoi xumuu(104acon)

Monp—eanHuIa KOJIu4YecTBa BemecTBa. MomsipHas Mmacca. Beraucnenus no
XUMHYECKUM ypaBHEHHSIM. 3aKOoH ABoraapo. MoJsipHbIif 00beM Tra3oB.
OTtHocHTeNbHAS INIOTHOCTD ra3oB. Pelenne sKCepuMeHTaIbHbIX 3a/1a4 110 TeEME
«IIpakTHKyM IO H3yYEHUIO CBOWCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTAHUUYECKHUX
COE€IMHEHUH »

Paznen 6. OcHoBBI 3j1eKTpOIUTHYECKOH quccounanun(11 yacos)
IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX ITPUMECEN.
DNEKTPOIUTHYECKAs TUCCOIUAIUS—TIABHOE YCIIOBUE MPOTEKAHUS PEakluii B
pacTBopax. INEKTPOIUTHUECKAS TUCCOIMAIIUS KUCTIOT , IIIEJI0YeH U COoei.

IIpakTHyeckas pabora Nel0 «INEKTPOIUTUYECKAS JUCCOLMALITS»
IpakTunuyeckas padora Ne 11 «CunbHble U ciia0ble SJIEKTPOIUTHI)
IIpakTnuyeckas padora Ne 12 «BnusiHue TemrepaTypsl Ha TUCCOIHAITIIOY.

IIpakTnuyeckas padora Ne 13 «BnusiHue KOHIIEHTpAIIUU pacTBOpa Ha
JTVCCOLIMALUION

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

Pa3nen7.JlIpakTHKYM 10 H3Y4YEHHUIO CBOMCTB BellIeCTB OCHOBHBIX KJIACCOB
HeOpraHm4veckux coequHeHni.(11 yacon)

Oxkcuapl: knaccudukaims, HOMEHKIIATypa, CBONCTBA, MOTyYeHUE, TPUMEHEHHUE.



JlabopatopHbiiionbITNeS. HabnoneH1epacTBOPUMOCTHOKCHA0OBATIOMUHUS, HATPUS,

KaJIBLIUSI U MEJIU B BOJIE.
IMuapokcuasl. OcHOBaHUA: KiIaccuuKaiys, HOMEHKIATypa, MOoJTy4YeHue.

IIpakTnueckas padora Ne 14 «Onpenenenue PH pacTBOpoB»

IIpakTuyeckass padora NelS «Peakums HeWTpanuzauuu B3anmozneinctsue

TUJIPOKCH/IA HATPUS C COJISTHOW KUCIOTOM»
Amdorepnbie okcubl 1 rugpokcuabl. Kucnorsl. CoctaB. Knaccudukanus.
Homenxkmarypa. [lomyyenue kucnor. XuMu4eCcKue

CBOWCTBA KUCJIOT

JlabopaTopHblii onbIT Ne 6.
«BzauMopelicTBue MeTaioB (MarHus, ITMHKA,
XKesesa, MeIM) ¢ paCTBOPAMU KUCTIOT.»

Comu. Knaccudukanusa. Homenknatypa. Crioco6sl nonyuenust cosieir. CBoricTBa

coseun
YuyeOHO-TEeMaTHYECKUH TUIAH
No | Tema ypoka Kon-Bo ®dopwma 3aasaTrsi | OCHOBHBIE yUEOHBIC JEHCTBUS YIAIIUXCS
/n 4acoB
Pazneal Xumunueckasisiaboparopusi(4 yaca)

1-2 | IlpaBwia TEXHUKH 2 becena, 3HaTh paBUiIa TEXHUKH 0€30TaCHOCTH MPHU
be3zomacHocTtu npu pacckas. MPOBEJICHUM UCCIEOBaHUI. 3HATh COCTAaB
[IPOBEJICHUN Hucrpykrax. MEIUIMHCKOM anTe4yKH U YMETh 0Ka3aTh
UCCIIeJIOBAHUH, MEPBYI0 MEIUIIMHCKYIO IOMOIIb
MEUIIMHCKUE
arTeuK NMEPBOM
MOMOIIY B KaOuHeTe
XuMuU. HCTpyKTaXK
M0 TEXHUKE
0€30MMacHOCTH.

3 3HAaKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paboTaTh CO CIIUPTOBKOM, BECaAMH,
1a00paTOPHBIM XUMHUYECKOU MEpHOH Tocynoi
o0opynoBaHUEM nabopaTopuei.

becena

4 XpaHeHue 1 3HaKOMCTBO ¢ | 3HaTh KJIaccU(UKAIMIO PEaKTUBOB IO TPYyMIaM
MaTepHuanoB U XUMHUYECKOU XpaHEHUs U UX JCWCTBHE HAa OPraHM3M.
PEaKTUBOB B nabopatopuelt. | [IpaBUIBHO OOPMIISITE XUMHUYCCKUI
XUMUYECKOU becena JKCIIEPUMEHT
nabopatopuu

Pa3znen 2.BemecTBa, KoTOpBIE HAC OKPY:KAKOT 24 yaca (9 yacoB)




5-6

[IpocTbie U crnoxHBIE
BEILIECTBA.
XHUMHYECKHE
sneMeHThl. JI/ONel.
O3HakoMIICHHUE C
o0pa3maMu IpoCThIX
U CJIOKHBIX BEIIECTB.

Jlexkuus
Jlaboparopnas
pabota Ne 1

JI0JDKHBI 3HATh: ONPEIEIEHUE aTOMa, IIPOCTOI0
U CJIOKHOT'O BELIECTBA, OTINYHE CMECHU U
CJIOKHOTO BelecTBa JJoJKHbI yMETh:
Ppas3iiniaTh NPOCTLIC U CJIOKHBIC BCIHICCTBA,

CME€CH U CJIOKHBIC BCIICCTBA

CocraBa TMocdepsl.
Kucnopon kak
Ba)KHEUIIIMI
KOMIIOHEHT
aTMoCQepHI.

Cemunap.

3HaTh OOBEMHYIO JIOJIF0 COCTABHBIX YaCTEH
BO3/IyXa

JlabopaTopHas paboTa
Ne2 «Ilonmyuenue
KHCJIOPOJa U3
[Tepexncn

BOJIOpPO/Ia,
JI0Ka3aTeIbCTBO €T0
HAJTTIHUS).

OKCIepUMEHTAIBHO ONPEAETUTh COACpKAHUE
KUCJIOpOJa

Bopna B macirtabe
IUTAHETHI.
du3nyeckue
CBOMCTBA, MapaIOKChI
BO/IbI, CTPOCHHE

BOJBI

Kpyrusii cron

YMeHue xapakTepu30BaTh CBOMCTBA BOJIBI
(XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX BEIIECTB),

10-
13

[Tokazarenu kauecTBa
BO/IBL.

HccnenoBanue Boabl
13 pa3HbIX
HMCTOYHUKOB
JlaGoparopHas
pabota Ne3
«Omnpenenenue
BOJIOIIPOBOJHOM U
JTUCTWIIMPOBAHHOU
BoJbI»JIabopaTopHas
paboTtaNed«Oxpacka
WHJIMKATOpPOB B
HEUTpaIbHOU cpene»

JlaGopatopuas
pabora

YMeHnue xapakTepu3oBaTh CBOMCTBA BOJIbI
(XMMUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB),

Pa3nen3. SiBnennsi, npoucxoasime ¢ Bemecreamu(4 yaca)

14

YucTele BEIIECTBA U
CMECH.
Knaccudukanus
cMeceil.

1

Jlexmus.

C(I)OpMI/IpOBaTL IOHATHA O YUCTOM BCIICCTBE U
CMCCH BCIICCTB




15 | CnocoOsl pa3nenenus | 1 OO6cyxaeHne, | YMeTh XapakTepuU30BaTh CYILIHOCTb OHATUI
CMeceH: IEUCTBHE «MO3TOBOM1 YHUCTHIE BEIIECTBA U CMECH U CIIOCOODI
MarHuTOM, HITYPM. Pa3nenenus cmeceit
OTCTalBaHUE,
¢wisTpOBaHUE,

BbIIIApUBAaHMUE,
KpUCTaJUIN3aLus,
JTUCTUILIISALMSL.

16 | IIpakTuyeckas 1 [IpakTrueckas | 3akpenuTb MOHATUS O YUCTOM BELIECTBE U
paboraNel«Hucteie pabora CMECH BEIIICCTB
BEIIECTBA U CMECH»

17 | IlpakTuueckas 1 [IpakTrueckas | 3akpenuTh 3HAHUS O METOJIaX OYMCTKH BEILIECTB
paboTtaNe2«oumncTka pabota OT TBEPAbIX YACTHI]

BO/JIbI U BO3/yXa OT
TBEPbIX YACTHUID
Paznen 4. OcHOBBI IKCIepUMeHTANLHOM XumMun (19 yaco)

18 | IIpaxTuueckas 1 [IpakTrueckas
paboTa Ne3 5 pabora Hcnons30Banne NPaKTUYECKHX u
W3syuenue cpolicTs nabopaTOpHBIX ~ paboT,  HECIOXKHBIX
BEIECTB: HarpeBaHUE
BOJIbI, HATpEBAHHE SKCIIEPUMEHTOB ISl JI0Ka3aTeIbCTBA
okcuna kpemuus(I1V).

19 | IIpakruueckas 1 [IpakTudeckass | BBIABUTACMBIX MTPEAMOJIOKECHHI; OTIMCAHHE
pabora pabora pe3yabTaTOB ATUX padboT
Ned«M3mepenue
TeMIepaTypbl
KHUIIEHUS BOJIbI C
[Tomomrsio naTunka
TEeMIIepaTyphl U
TEPMOMETPay

20 | IIpakrnueckas 1 [Tpaktuyeckass | Mcnonb3oBaHue MPAaKTHUECKUX PabOT Jyis
pabota pabota MO3HAHUS OKPYKAIOLIEr0 MUPa Pa3IMYHbIX
No5«Onpenenenue METOJI0B (HaOI0/IeHUE, U3MEPEHNUE, OIIbIT,
TeMIepaTypbl 9KCIIEPUMEHT, MOICTUPOBAHUE U JIP.)
KPHUCTAJUIU3aLUI
BEII[ECTBAY

21 | dusnyeckue u 1 Jlexmus ITo3HaKOMUTECS ¢ BaXKHEHUIITUMU XUM.
XUMHUYECKUE HOHATUSIMH: (PU3UYECKHE H XUMHYECKHE
ABnenus. Brinenenue ABJICHUS], XUMUYECKasl PEAKLIMsl; YMEHHUE
M IOTJIONIEHME TCTLJIA OTIINYATh XUMUYECKUE PEAKLIUU OT
— IIpU3HaK bu3nuecKux sBICHUN
XUMHYECKOU
peaxuu

22 | IIpaktuueckas 1 [IpakTtrueckas | Mcmonb3oBaHue MIPaKTUYECKUX "
pabota Ne6 pabora 71a00paTOPHBIX paboT, HECJIOXKHBIX
«DK30TepMHUUECKas SKCIEPUMEHTOB  JUId  JOKa3aTesIbCTBA
peaxuus» BBIJIBUTAEMBIX IIPEIIOJIOKEHUI; OIMCAHUE

23 | IlpakTuyeckas 1 IpakTHueckas | PE3YJILTATOB HTUX PabOT
pabota Ne7 pabora
«QHI0TEpMUYECKAs

peakuus»




24- | CxopocThb 2 KomnnextuBnast | 3HaTh OIpeesIeHUE CKOPOCTH
25 | XUMHMYECKUX pabora XMMHUYECKON peaKkluu U €€ 3aBUCUMOCTh
peaxuuit OT  YCIOBHA  TNPOTEKAaHUS  PEaKIUU.
[Nonnmath 3HAYEHUE TEPMUHOB
«KaTaIu3aTopy», KAHTHOUTOPY,
«(hEepMEHTBI.
26- | Xumudeckue 2 KonnextuBnast | YMenue XapaKTepu30BaTh OCHOBHBIE
27 | mpeBpalleHMs. pabora MIOJIOKEHHUST aTOMHO-MOJICKYJISIPHOTO YYCHHS,
XuMHYeCcKHe NOHUMATh €ro 3HaUCHHE
peaxuuu.
28- | Xumuieckue 4 KonnextuBHasi | YMEHHE COCTABIATh YPAaBHEHUS XUM. PEAKIIHM.
31 | ypaBHEHUS. pabota
Beimonenue
TPEHUPOBOYHBIX
YIPaKHEHUH 110
COCTaBJICHUIO
YpaBHEHHI
XUMHUYIECKUX
peakiui
32- | Turbl XUMUYECKIX 4 YMeHue onpenensiTs peareHThl U PO TyKThI
35 | peakumit peaKkuuu; paccTaBiIsaTh KOYPPHUIIMEHTHI B
36 [TpakTuyeckas 1 [pakTrueckas | YPaBHEHUSAX PEAKIMi Ha OCHOBE 3aKOHA
paboTaNe8»Turbl pabora COXpaHEHHUs MaCChI BEIECTB
XUMHYECKUX
peaxiumin»
Pa3znenS.OcHoBbipacueTHoiixumun(104yacoB)
37- | Mo — enuHuna | 2 Pemrenue YMeHune BBIUUCIIATh: KOJIMYECTBO BEIECTBA
38 | xonmuecTBa 3ama4 WJIN Maccy 10 KOJMYECTBY BEILECTBA UIIH
BelecTBa. MosipHas Macce PeareHTOB WM IIPOAYKTOB PEaKIUU
Macca.
39- | Beruucienus no 4 YMeHue BbIUUCIATh MOJISIPHYIO MaccCy 1o
42 | XUMHYECKHM dbopmyre coeTMHEeHUsI, KOJIMYECTBO BEIIECTBA,
yYpaBHEHUSIM. 00BeM WIIM Maccy MO KOJMYECTBY BEIECTBA,
00BeMy WJIM Macce peareHTOB WU MPOJAYKTOB
peaxiuu
43- | 3akoH ABorajapo. 2 YMeHue BBIUUCIITH (KOJIMYECTBO BELIECTBA,
44 | MouspHbIii 00beM 00BeM WIIM Maccy MO KOJUYECTBY BEILIECTBA,
T'a3oB. 00BeMy MJIM Macce peareHTOB U MPOAYKTOB
OTrocuTebHas peakiuu; (HaX0uTh 00BEM Ta3a 1o
IJIOTHOCTB Ta30B. M3BECTHOMY KOJMYECTBY BelecTBa(u
MPOU3BOIUTH OOPATHBIE BHIYUCICHNUS))
45- | Pemenue 2 Pemenue YMeHue:  XapakTepu3oBaThb  XUMHYECKHE
46 | BKCTIEpUMEHTAIbHBIX 3a1a4 CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX

3a/1a4 110 TeMe
«IIpakTkym 110
U3YYEHUIO CBOMCTB
BEILIECTB OCHOBHBIX
KJIaCCOB
HEOPraHUYECKUX
COCIMHEHUH »

BCIICCTB, ONpCHACIIATD MPUHAAJICKHOCTD
BCIICCTB K ONpCACIICHHOMY KJ1accy

COCMHEHUN COCTaBIIATh (bopmyIbl
HEOPraHWUYECKUX COEAWHEHMH H3Y4YEHHBIX
KJIaCCOB




Pa3znen6.0cHoBbnIeKTpOINTHYeCKOH AU Ccconuannu(11yacos)

47 | IIpaktuueckas 1 IIpaktnyeckas | MccnenoBaTh 2JIEKTPOIPOBOJIHOCTD BOJBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CIIO0C00a €€ OUUCTKH
«OuuncTKa BOJBI OT
PacTBOPUMBIX
IIpUMECEN»

48 | Dnexrponutuueckas | 1 Jlexmmst 3HaTh ONpeeICHUS TOHATUHN «AJIEKTPOIIUT,
JUCCOLIAAITUS — «CHEDJIEKTPOIIUT, «OQIEKTPOJIUTHYUECKAS
IJIaBHOE yCIIOBUE JTUCCOLIMALIUSD)

MPOTEKaHUS PEAKIIUIA
B pactBopax.

49 | OnekrpommTHyeckas | 1 «Mo3srosoit 3HaTh ONPEJCIICHUS TOHITHH «KUCIIOTay,
JTUCCOITHAITUS KHUCIIOT, HITYPM», «OCHOBAHHE», «COJIb» C TOYKU 3PCHUS TEOPUHU
1IeJI04el U coeil. Ob6cyxenue AJEKTPOIUTUYECKON TUCCoMalnu. YMETh

O0OBSICHATH OOIIME CBOMCTBA KHCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HATMYMEM B HUX HOHOB
BOJIOPOJIa ¥ TUAPOKCH]T - HOHOB
COOTBETCTBEHHO, a TAKKE COCTABIIATH
YpaBHEHUS AJIEKTPOJIUTUUECKON TUCCOTTHAITUT
KHCJIOT, OCHOBaHHH U COJIEH.

50 | [Ipaxtuueckas 1 [Ipaktrnyeckas | I[IpomutrocTpupoBaTh SKCIEPUMEHTOM
padota NelO pabora KJIaCCU(PUMKALMIO BELECTB Ha JJIEKTPOJIUTEI U
«DNEKTPOIUTHYECKAS HEINEKTPOITHTHI
JIICCOITHALIUS

51 | Ilpakrrueckas 1 3aKpenuTh MOHATHUS «CHIIBHBIN» U «CITA0BIN
paboraNell SIIEKTPOJIHT.

«CumpHbIE U cradble
AIIEKTPOJIUTHI»

52 | Ilpakrnueckas 1 HMeThb npeacTaBiaeHue o poJid TEMIIEpaTyphl B
paboTtaNel2y 3JIEKTPOJIUTUYECKON JUCCOLUALINT
Biusnue
Temnepatypsl
Ha
JIMICCOITHALIAIO»

53 | [Ipaktuueckas 1 [Ipaktnueckas | MimeTh npeacTaBieHUE O BIUSHUH
pabota Nel3 pabota KOHIIEHTPALIMU PACTBOPA AJIEKTPOJIUTA HA €TO
«Bnusnue ANEKTPOIUTUYECKYIO TUCCOLUALIUIO
KOHIICHTpALlUU
pacTtBopa Ha
JUCCOLIMALIAION

54- | Pemenue 4 Pemenue YMeTh 0CyIIecTBISATh XMMUYECKUE OTBITHI Ha

57 | SKCIIepUMEHTAIIBHBIX 3a/aq 3HaHME KaYeCTBEHHBIX PEaKIINii; COCTAaBISATh
3a/1a4 1o TeMe MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS
«QNEKTPOTUTHIECKAS HEOoOpaTHMBIX PEAKIUil U Pa3bICHATH UX
JUCCOLIAALIUS CYILHOCTb. XapaKTepU30BaTh YCIOBUS TEUCHUS

pCaKHHﬁ, HAyHUX 10 KOHIIa, B paCTBOpax
OJICKTPOJIUTOB

Pazgea7.JlpakTHKYMIIOM3Yy4E€HUIOCBOM CTBBEIECTBOCHOBHBIXK/IACCOB HEOPraHUYECKUX
coequHenuii(114acos)




58- | Okcupupr: Kpyraslii ctoi, | YMeHHE Ha3bIBaTh COEIUHEHUS U3YUEHHbBIX

59 | knaccuduKanys, p. KJIACCOB (OKCHUJIOB); OTIPEIEIISATh
HOMCHKJIATYpa, MPUHA]IC)KHOCTH BEIIECTB K OTIPEICIICHHOMY
CBOIICTBA, KJIACCY COEIMHEHUN (OKCUIaM); }
ronyueHHe, XapaKTepU30BaTh XUMUYECKUE CBOHCTBA
— OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIICCTB
JaBoparopHbiii ormbi (oxcuIoB); COCTABNATE (bopmyIbl
NeS.  HaGmonere HEOPraHMYECKUX COCAMHCHHUI N3YUYCHHBIX
PACTBOpHMOCTH KJIaCCOB(OKCH/IOB)

OKCHIOB AJIFIOMHUHUS,
HATpPHSI, KATBIUS U
MEJH B BOJIE.

60 | ['mapoxcumpl. Jlexmmst YMeHue Ha3bIBaTh COSAMHCHUS NU3YICHHBIX
OcHoBaHus: KJIaCCOB (OCHOBAHUM), OIIPEEIATh
KJ1accu(uKanms, MIPUHA]IC)KHOCTH BEIIECTB K OTIPEICIICHHOMY
HOMEHKJIaTypa, KJIaCCy CO€TMHEHHH (OCHOBAHUSM)
MOJTy4eHHE.

61 | [IpakTuueckas [Ipaxtuueckas | ChopmupoBath npeacrapieHue o PH kak o
pabortaNel4 pabota XapaKTEPUCTHUKE CPEebl
«Onpenenenne PH
pacTBOPOB»

62 | IIpaktrueckas N3y4uTh CYIIHOCTH pEaKIMK HEUTpaTN3alun
pabota Nel5
«Peaknus
HEUTpaIu3auu
Bsaumoneiicteue
TUAPOKCHUIA HATPHUS C
COJISIHOM KHCIIOTON»

63 | AmboTepHbIe OKCHUIBI Joknaabt YMeHHe  XapaKTepu3oBaTb  XUMHUYECKHE
U THUJIPOKCH/IBL. CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX

coenHeHUN(aMPOTEPHBIX HEOPraHUYECKUX
COCTMHEHUT)

64 | Kucnotsl. Cocras. KonnexktuBHast | YMeHue Ha3bIBaTh COEIUHEHUS U3YUYEHHBIX
Kiaccuduxarms. pabota KJIACCOB (KHCJIOT); ONPEACIIATh
Howmenknatypa. MIPUHA]JICKHOCTH BEIIECTB K OTPECIIEHHOMY
[Tomyuenue KUCHOT. KJIaCCy CO€IMHEHHH (KHCIIOT); yMEHHUE

COCTaBIATH (POPMYIIBI HEOPTAHUYECKUX
COEIMHEHUN U3yYCHHBIX KJIaCCOB

65 | Xumuueckue KomnnextuBHast | YMeHHe COCTaBIATh ypaBHEHUSI XUMUYECKUX

CBOIiCTBa KHCIIOT pabota peakiuii, XapakTepU3yIIUX XUMUYECKUE

JIaGopaTopHbIii ONbIT
Neb.

Bsaumonericteue
METaJIOB (MarHus,
LIUHKA ,Kelle3a, MEJIH)
C PacTBOPaMHU KHUCIIOT

CBOIMCTBA KHCJIIOT, YMCHHUC PACIIO3HABATH
OIIBITHBIM IIYTEM pPACTBOPBI KUCIIOT U HIeI04Ye




66 | Comn. 1 KonnexktuBHast | YMeHHe cOCTaBIATh (GOPMYJIbI
Knaccuduxanus. pabota HEOPraHNYECKUX COCTUHEHUHN M3y4eHHBIX
Howmenknarypa. KJIacCOB (CcoJiell); yMEHHE Ha3bIBATh
CriocoObI moTydeHust COCMHEHUS U3YYCHHBIX KJIAacCOB(coJiei);
coyei OTIpE/ICISTh TPUHAICKHOCTD BEIIECTB K

OTIpEeIeTICHHOMY KJIaCCy COCTMHEHH (coeit);
YMEHHUE COCTABIIATH (POPMYJIIBI HEOPTAHUIECKUX
COEIMHEHU N

67 | CpoiicTBa coneii 1 KonnextuBHast | YMeHue xapakTepu3oBaTh CBOMCTBA

pabora U3yYCHHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB

(comeif); yMEHHE COCTaBISATh  ypaBHEHUS
XUMUYECKUX  peaKIuid, XapaKTepPHU3YIOIIUX
XUMHUYECKHE CBOMCTBA COJIEH

68 | Ypok o6oOmIeHHEe 1 [TonBeneHne UTOroB

IIepeyeHb JOCTYIHBIX HCTOYHUKOB HH(pOpMaLu

B pasnene mpencraBieH CIMCOK KHUT M CCHUIOK Ha CalThl, B KOTOPBIX OoJiee
MOJAPOOHO OCBEIIEHBI PA3JIUYHBIC ACIEKTHl PacCMaTPUBAEMBIX BOMPOCOB. Mx
MOKHO PEKOMEHJIOBATh KaK yUUTEI0, TaK U 00y4aeMbIM, MPOSBUBIITUM UHTEPEC K

U3y4aeMou TeMe
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