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PABOYAA ITPOTPAMMA

Kypca BHEYPOYHOU [JeATeJbHOCTH 10 XMMHUHM JJIA 8 KIaccoB
«3aHMMAaTeJIbHAsA XMMUSD» C MCII0JIb30BaHMEM 000pPYy10BAHUA
ueHrpa «Toukapocra»

B oOydeHun xumuu OOJBIIOE 3HAYEHHUE HUMEET SKCIEPUMEHT. AHaIU3UPYS
pe3yNbTaThl MPOBEAEHHBIX ONBITOB, ydalluecs yOeXJaloTcsa B TOM, YTO T€ WIIH
UHBIE TEOPETHYECKHUE MPEJICTABICHUS COOTBETCTBYIOT WJIM IPOTHBOpPEYAT
peanbHOCTU. TOJIBKO OCYIIECTBIISII XUMUUYECKUN SKCIIEPUMEHT MOYKHO MPOBEPUTH
JOCTOBEPHOCTh IIPOTHO30B, CHEIAaHHBIX HAa OCHOBAaHMM Teopuu. B mpouecce
AKCIIEPUMEHTAIBHOM  palbOThl  ydamiuMecss MOPUOOPETaOT  ONBIT  MO3HAHUSA
pEaNbHOCTH, SIBJISIIOLIMIICS Ba)KHBIM 3TarioM (OPMUPOBAHUS Yy HUX YOEKIEHUH,
KOTOpBIE, B CBOKO OYEPE/b, COCTABISIOT OCHOBY HAYYHOI'O MUPOBO33PEHHS.

Buenpenne obopynoBanus nudpoBoi madboparopun neHtpa «Touka pocray
MO3BOJIUT KaYECTBEHHO W3MEHUTH Mpoliecc 00ydeHus xumuu. KomnyecTBeHHBIE
HKCIIEPUMEHTHI TO3BOJIAT MOJYyYaTh JOCTOBEPHYIO MH(MOPMAIMIO O MNPOTEKAHUU
TEX WJIA HHBIX XMMHMYECKHMX TIIpolleccax, O CBOMcTBax BemecTB. Ha ocHoBe
HOJYyYEHHBIX JKCIIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT CaMOCTOSITENIbHO
JenaTh BBIBOJBI, 0000IIATh pE3yJbTaThl, BBIABIATH 3aKOHOMEPHOCTH, 4YTO
OJTHO3Ha4YHO Oyner crnocoOCTBOBaTh IOBBIIIEHUIO MOTHUBALMU  OOydeHUs
IIKOJIbHUKOB.

JHannas oOpasoBarenbpHasi MporpamMma OOECHEYMBAeT YCBOCHHUE YYAIIUMMUCS
BOKHCUIINX XMUMHUYECKHX 3aKOHOB, TEOpUHA U  TOHATHH;  dopMupyer
IOPEACTABICHUE O POJIM XMMHUHM B OKPYKAIOIIEM MHUPE U KU3HU 4YenoBeka. I[lpu
3TOM OCHOBHOE BHUMAHHE YAEISIETCS CYIIHOCTU XUMHUYECKUX PEAKIUN U METOAaM
UX OCYILIECTBICHUS.

OnHUM W3 OCHOBHBIX NMPUHLMUIIOB MOCTPOEHHS MPOTrpaMMBbl SBIISIETCS MPUHIIUIL
JOCTYMHOCTH. OKCIIEPUMEHTAIbHbIE JIaHHBIE, IOJYYECHHbIC YYAIIUMHUCS MpU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJSIOT YYAIIUMCS CaMOCTOSITEIBHO
JenaTh BBIBOJbI, BBISBISATh 3aKOHOMEPHOCTH. Ilomxoawl, 3aJ0KEHHBIE B
coliep KaHue MPOrpaMMbl Kypca, CO3/1al0T HEOOXOANUMBIC YCIOBHS ISl CHCTEMHOTO
YCBOGHHUSI yYalllUMHCS OCHOB HayKH, MJi1 OOECIEeUeHHs] Pa3BUBAIOIIETO U
BOCIIUTHIBAIOLIETO  BO3ACHCTBHS ~ OOy4Y€HHMS  HAa  JUYHOCTh  y4allerocs.
®opmupyeMble 3HaHUS JOJKHBI CTaTh OCHOBOM CHCTEMBbI YOEXKICHHUI IKOJIbHUKA,
LEHTPAIBHBIM SIAPOM €r0 HAYYHOTO MUPOBO33PEHUS.

Ha 6a3e nentpa «Touka pocTtay obecrieunBaeTcsl peainszaius 00pa3oBaTeIbHbIX
MPOrPaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKON HAMPABICHHOCTEN,

pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBAHMSIMHU 3aKOHOAATENILCTBA B cdepe
oOpazoBaHuss U ¢ y4y€ToM pekomeHaanuid denepalibHOro omneparopa y4yeOHOTO
npeaMeTa «XuMUus».

OO6pazoBarenbHas MporpaMma IO3BOJISIET HMHTETPUPOBATH  peaU3yeMbIe



MOAXOMbI, CTPYKTYPY U COJIEpKAaHUE TPHU OpraHu3anuv oOydeHUs XUMHUHU B §-X
KJIacCax, BBHICTPOEHHOM Ha 0a3ze J000ro M3 JAOCTYHHBIX YYEOHO-METOAMYECKHX
komiiekcoB (YMK).

Ucnonw3oBanue obGopynoBanusi «Touka pocta» mpu peanuszanuu gaHHou OII
MO3BOJISIET CO3/1aTh YCJIOBUSL:

— Ui pacIIUPEHUs COAEP KAHMSI IIKOIBHOTO XMMHUYECKOT0 00pa30BaHUs;

— JUI  TIOBBIIIEHUS  TO3HABATEIHLHOM  AKTUBHOCTH  OOYydYalOIIUXCS B
€CTEeCTBEHHOHAY4YHOI 00nacTu;

— Ui pa3BUTHS JIMYHOCTH peOEHKa B mpouecce OOydYeHHUs XUMHUHU, €ro
crnocoOHocTel, (OPMHUPOBAHUS U  YAOBJIETBOPEHHUS COLMAIBHO 3HAYMMBIX—
WHTEPECOB U MOTPEOHOCTENH;

— s paboThl ¢ OAapEHHBIMHU IIKOJIBHUKAMH, OpraHU3aIllMd WX Pa3BUTUS B
Pa3TUYHBIX 00IacTSIX 00pa30BaTEIbHOM, TBOPUECKOHN JAESTEIBHOCTH.

Hean u 3a1aun

1. Peanuzanus OCHOBHBIX O00II€00pa30BaTEIbHBIX MPOrPAMM 10 YYEOHBIM
npeIMeTaM €CTEeCTBEHHOHAaYYHOW HampaBJIEHHOCTH, B TOM YHUCJIE B pamMKax
BHEYPOUYHOU JEATEILHOCTH O0Y4arOIINXCS;

2. BBEJICHUE COBPEMEHHBIX CPEJCTB OOYUYCHUS U BOCIIUTAHUS JJIs U3y4yeHUs (B
TOM qucIie AKCIIEPUMEHTAIBLHOTO) JTUCIUTUTHH (Moynei)
€CTECTBEHHOHAYYHON  HAMpaBIECHHOCTH TMPU  pealn3alid  OCHOBHBIX
o011eo0pazoBaTeIbHbIX porpamMm u JOTIOJTHUTEIIBHBIX
o0mreoOpazoBaTebHbIX MpPOTpaMM, B TOM 4YHCJIE IS PaCHIMPEHUS
coliepKaHus yueOHOTo TpeaMeTa «XUMUS».

3. BOBIIEUEHHUE YUAITUXCS B IPOCKTHYIO ACSATEIBHOCTb.

[Ipoduneupii  kKOMIUIEKT  oOopymoBaHusi  IieHTpa «Todka — pocTan
obecrnieunBaeT 3G (PEKTUBHOE OCTHKEHHE O0O0pa30BaTEIbHBIX  PE3yJbTAaTOB
oOydJalmMMHUCS 1O TMporpaMmaM €CTeCTBEHHOHAay4YHOW  HaIpaBJICHHOCTH,
BO3MOXHOCTh yTIyOJIEHHOTO M3Y4YEHHS OTACIBHBIX MPEIMETOB, B TOM YHUCIE JIS
dbopMupoBaHusi HM300pPETATENBCKOTO, KPEATUBHOTO, KPUTHYECKOTO MHBIIIJICHUS,
pa3BUTHs (DYHKIIMOHATIBHONW TPaMOTHOCTH y OOydYarommxcs, B TOM YHCIE
€CTECTBEHHOHAYYHON U MAaTEMAaTUYECKOM.

OKCTHEPUMEHT SIBISICTCS UCTOYHUKOM 3HAHWUW W KPUTEPHEM UX UCTUHHOCTH B
Hayke. KoHIenmus coBpeMeHHOro oOpa3oBaHUs MOAPA3yMEBAET, YTO B yUeOHOM
AKCOEPUMEHTE  BEAYIIYHO  pPOJb  JIOJHKEH  3aHATh  CaMOCTOSITEIbHBIN
HCCIIEIOBATENbCKAN YYEHUUECKUM IKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTANIbHBIE HCCIEIOBAHUS 10 XHUMHUHU YK€ TPYIHO
MpEeACTaBUTh 0€3 HCMOJb30BAaHUS HE TOJIBKO aHAJOrOBBIX, HO M UU(POBBIX
A3MEPUTEIIBHBIX puOOpOB. B denepanbHOM ['ocynapctBeHHOM
O6pazoBarenbHom  Cranpapre (@I'OC) mnpomnucaHo, 4YTO  OJHUM U3
YHUBEPCAJIbHBIX YU4E€OHBIX NEUCTBUM, MPUOOpETaeMbIX YUAUTUMUCS, TOHKHO CTaTh
YMEHUE «IIPOBEJEHUS OMNBITOB, MPOCTHIX SKCHEPUMEHTAIBHBIX HCCIEI0BaHUMH,



OPSIMBIX U KOCBEHHBIX M3MEPEHHI C HCIIOJIb30BAHUEM aHAJIOTOBBIX W IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOBY.
VY4eOHbI HKCIEPUMEHT IO XHUMHH, IMPOBOJMMBIA Ha TPaJIULUOHHOM
o0opyioBaHum, 6€3 NpUuMeHEeHUs! HUPPOBBIX JTa0OpPATOPH, HE MOXKET MO3BOJIUTH
B IOJIHOM Mepe pelIuTh BCE 3aJadll B COBPEMEHHOW INKOJe. IJTO CBSA3aHO C
PSAAOM MIPUYUH:

— TPaJWIIMOHHOE MIKOJIBHOE O0OpYyIOBaHUE W3-3a OTPAHMYCHHUS TEXHHUUECKHUX
BO3MOKHOCTE HE  TIO3BOJISIET  MPOBOJUTH MHOTHE  KOJIHYECTBEHHBIC
MCCIICJIOBAHNUS;

— JUITMTETHHOCTH MPOBEJACHHSI XUMUYECKUX HCCIIETOBAaHNI HE BCET/Ia COTTIACyeTCs
C ITUTEILHOCTBIO YUYCOHBIX 3aHATHIA;

— BO3MOXXHOCTh ~ TPOBEJIEHUS  MHOTHUX  HCCIICJJOBAHUNA  OTPAaHUYMUBACTCS
TpeOOBaHUSMH TEXHUKH O€30MaCHOCTH U JIp.

[Hudposas nabopaTopusi MOJHOCTHIO MEHSIET METOJIUKY U COJIEp’KaHue
OKCIIEPUMEHTATBHON JEATEIHPHOCTH U PEIIACT BBIMIETICPEUNCICHHBIC TIPOOIEMBI.
HIupokuii CrieKTp JATYNKOB MO3BOJISCT YUAIIUMCS 3HAKOMHTBLCS C ITapaMeTpaMu
XHUMHAYECKOTO DJKCIIEpUMEHTa HE TOJNBKO Ha KAa4eCTBEHHOM, HO ¥ Ha
KOJIM4ecTBeHHOM  ypoBHe. lludpoBas maboparopus MO3BOJIIET  BECTH
JUTUTETTLHBIN SKCIIEPUMEHT JakKe B OTCYTCTBUE DKCIEPUMEHTATOPA, a YaCTOTa UX
U3MEpPEHU HEeMO/IBJIACTHA YEJIOBEUECKOMY BOCIIPHUSITHIO.

B mpouecce ¢dopmupoBaHus AKCIEPUMEHTAJIBHBIX YMEHHH YUYEHHK
oOydaeTtcs mpeacTaBiIsaTh HHGOPMAIIHIO 00 UCCIEAOBAHUH B YETHIPEX BUAAX:

— B BepOaJbHOM: ONHUCHIBAaTh OKCIEPUMEHT, CO37aBaTh CIIOBECHYIO MOJIEIh
OKCIIEPUMEHTa, (PUKCUPOBATH BHHMAaHHME Ha HM3MEPSEMBIX BEIUYMHAX,
TEPMHUHOJIOTUH;

— B TaOJIMYHOM: 3aMOJIHATH TAOJMIIBI AHHBIX, JIEKAIIUX B OCHOBE IMOCTPOCHHUS
rpauKoB (MpU ATOM Y YyYalIuXcs BO3HUKAET MEPBUYHOE— IPEICTABICHHUE O
MaciTabax BEJIMYUH);

— B rpadUyecKoM: CTpOUTh Tpaduku 1O TAOIWYHBIM JAHHBIM, YTO JaET
BO3MOKHOCTh II€pEX0Ja K BBIJIBWKEHUIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTHU
MEXJy BeJIMYMHAMHU (IIpY HTOM YYHUTENIb II0Ka3bIBa€T IMPEUMYILIECTBO B
BU3YyQJIN3allMM  3aBUCHUMOCTEM  MEXAy  BeJIMYMHAMH, HAJBIAHOCTh U
MHOT'OMEPHOCTh);

— B BHUJE MaTEMaTHYECKUX YpaBHEHHM: JlaBaTh MAaTEMaTHYCCKOE OIMCAHUC
B3aMMOCBSI3U BEJIMYMH, MaTeMaTHYECKOE 00001IeHHE.



1. IJTAHUPYEMBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaThl

OOyyaromuics MOJIYIUT BO3MOKHOCTD I (DOPMHUPOBAHUS CIICAYIONUX JTUIHOCTHBIX
YV
— ompenesieHue MOTHUBAIMK U3YUYCHUS y4eOHOTO MaTepHuaa;
— OIICHMBAaHHUE YCBaMBAEMOTO y4eOHOTO MaTepHalia, UCXOJIsl W3 COIUAILHBIX U
JIMYHOCTHBIX IIEHHOCTEN;
— TIOBBIIICHHWE CBOETO OOpPa30BATEIIBHOIO YpPOBHS M YPOBHS TOTOBHOCTH K
M3YYCHHIO OCHOBHBIX MCTOPUYCCKUX COOBITHH, CBA3aHHBIX C PA3BUTHEM XUMHUU U
00I11eCTBa;
— 3HaHUE MMPaBUJI IOBEJICHUS B YPE3BBIUYAHHBIX CUTYAITUX;
— OIIEHWBAaHUE COIMAILHON 3HAYMMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUCH;
— BIIQJICHUE MPaBUJIAMHU OE30IaCHOTO OOpaIeHUs ¢ XUMHUYSCKHUMH BEIECTBAMH U
000opyAOBaHUEM, MTPOSIBIICHHE KOJIOTHYECCKOW KYJIbTYPHI.

MeTanpeaMeTHbIe pe3yJbTaThl

Pecynamuesnbvie

OOyyarolmuiicss TOJYYUT BO3MOXKHOCTH JJisi  (OPMHUPOBAHUS  CIIEIYIOIINX
perynatuBHbIX Y'Y /1:

— leJernojlaraHie, BKIIOYas TIOCTAHOBKY HOBBIX IIeJied, mpeoOpa3oBaHue
MPAKTUYECKOM 3a/Ja4d B IIO3HABATEIIbHYIO, CAMOCTOSATEJIBbHBIM aHAJIHW3 YCIOBUU
JOCTH>KEHUS LIEJIM Ha OCHOBE YUYETA BBIJICICHHBIX YUUTEIIEM OPUEHTUPOB JEUCTBUS
B HOBOM Y4eOHOM MaTtepuasie; MIaHupOBaHUE MTyTH JTOCTHXKCHUS TENeH;

— YCTaHOBJICHUE IIETIEBBIX MPUOPUTETOB, BBIJEICHUE ATbTEPHATUBHBIX CIIOCOOOB
JOCTHDKCHUS 1IeTIM U BBIOOP Hambosee 3pheKTuBHOrO crocoda;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIIATH UM;

— yMEHHUE MPUHUMATH PEIICHUS B MPOOJIIEMHON CUTYaIINN;

— TIOCTaHOBKAa Yy4YeOHBIX 3a/ad, COCTaBJICHHE IUTAHA M TIOCIEOBATEIILHOCTHU
JICUCTBUH;

— opraHmzaIys pabodero MecTa Mpy BRIMOTHEHUN XUMUYECKOTO IKCTICPUMEHTA;

— MPOTHO3UPOBAHME PE3YJIbTATOB O0OYUYEHUsI, OLIEHUBAHNWE YCBOEHHOIO0 MaTepuania,
OLICHKAa KauyecTBa W YPOBHS MOJYYEHHBIX 3HAHWM, KOPPEKUHUs IUIaHA U crnocoda
JNEHUCTBHS TIPHU HEOOXOIUMOCTH.

llo3nasamenvHble

OOyyaromuics TOJyYUT BO3MOXKHOCTh JUIsI  (POPMHUPOBAHUS  CIICAYIOIIUX
no3HaBaTelIbHbIX Y Y /1:

MOUCK U BblIeJIeHUE UH(OpMaLIUH;

— aHaJu3 YCJIOBHMM M TpeOOBaHMII 3a1auM, BEIOODP, COMOCTaBIEHUE U 0OOCHOBAaHUE



crioco0a pelieHus 3a/1a4u;

— BbIOOp Haunbosee 3(PPEeKTUBHBIX CIOCOOOB PEIICHMS 3aa4l B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBU;

— BBIIBWKEHUE U 000CHOBAaHUE THIIOTE3bI, BEIOOP cr1oco0a €€ MpOBEPKHU;

— CaMOCTOATEIbHOE CO3/IaHHE AITOPUTMA JEATEIBHOCTH MPH PEIICHUU TpoOsieM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

— YMEHHS XapaKTepU30BaTh BEUIECTBA 110 COCTAaBY, CTPOCHHUIO U CBOMCTBAM;

— ONUCBHIBAHHUE CBOWCTB: TBEPABIX, KUAKHX, Ta3000pa3HBIX BEUIECTB, BHIICICHUE
UX CYIIECTBEHHBIX MPU3HAKOB;

— mn300pakeHre COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYIT
Y CYIIHOCTH XUMUYECKUX PEAKIIMH C MOMOIIBI0 XUMHUECKUX ypaBHEHU;

— TpOBEACHHE HAONIONCHWN, ONHCAHWE TPU3HAKOB W YCJIOBUW TEUYCHHUS
XUMHAYECKUX PEaKIUi, BBITOJHEHHE XUMHUYECKOTO HKCIEPUMEHTAa, BBIBOABI Ha
OCHOBE aHanu3a HaOIIOJEHUI 3a JKCIIEPUMEHTOM, DEIICHHE 3a/ad, MOJYYCHUE
XUMHAYECKON MH(pOpMAIHK U3 pa3IMIHBIX HICTOYHHUKOB;

— YMEHHE OPTaHU30BBIBAThH HCCIICIOBAHUE C IEJIBIO TIPOBEPKH TUTIOTE3;

— YMEHHE JIeNIaTh YMO3aKIT0YeHHUs (MHAYKTHBHOE M TIO aHAJIOTHH ) U BBIBOIBL;

— yMeHHE OOBEKTHBHO OIEHWBAaTh WHPOPMAIMIO O BEIIECTBAX M XHUMHUYECKUX
npoleccax, KpUTUUECKH OTHOCUTBCS K IICEBAOHAYUYHON MH(DOpMaLHHL.

Kommynuxkamusnuvie

OOyyaromuiicss TMOJXYYUT BO3MOXHOCTH I  (POPMUPOBAHHS  CIEAYIOIIUX
KOMMYHUKATUBHBIX Y Y [[:

— TMIOJHOE W TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBHUM C 33a/la4aMH U
YCIIOBUSIMA KOMMYHUKAIUU;

— aJEeKBaTHOE KCIOJIb30BAHHUE PEYEBBIX CPENCTB [JISl Yy4acTUs B JUCKYCCHHM H
apryMEHTallMi CBOEH MO3ULHNHU, YMEHUE MPEACTABIATh KOHKPETHOE COAEPKAHUE C
COOOIIIEHHEM €ro B MUCbMEHHON U YCTHOU opMme,

— olpesesieHHue CrocoO0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B TIOMCKE U cOOpe
uHbopMaImy;

— ompejeNeHNe CocoO0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B TIOUMCKE M cOOpe
uH(OpMaIK, ydacTHe B JAHWANIOTe, TUIAHUPOBAHUE OOIMHUX CIOCOOOB paboTHI,
MPOSIBIICHUE YBAXKUTEIHLHOTO OTHOMICHUS K JIPYTUM YYalllUMCS; OIMCAHHE
COJIepKaHMs BBIMOJTHSAEMBIX JCHCTBUU C IEIbI0 OPHEHTHPOBKU B IMPEIMETHO-
MPAKTUYECKOMN JACATEIBHOCTH; YMEHHUS YIUTHIBATh pa3HbIC MHCHHS M CTPEMHTHCS K
KOOPJMHAIINN PA3TMYHBIX TO3HUITNI B COTPYIHUYECTBE;

—  (opmynupoBaTh COOCTBEHHOE MHEHHWE W TIO3UIUIO, APTYMEHTHUPOBATH H
KOOPJIMHUPOBATH €€ C MO3UIMAMHU MapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE
0O0IIIero pemeHnsi B COBMECTHOM NIeATeTLHOCTH;

— OCYIIECTBISATH B3aWMMHBIM KOHTPOJb M OKa3blBaTh B COTPYJHUYECTBE
HEOOXOMMYIO B3aUMOIIOMOIIIb;



— IUIAHUPOBAThH OOLIME CIOCOOBI PabOThI; OCYILIECTBIATH KOHTPOJIb, KOPPEKLHIO,
OLICHKY JIECTBUI MapTHEPA, YMETh yOexAaTh;

—  UCIOJIb30BaTh AaJ€KBATHBIE S3BIKOBBIE CPEACTBA I OTOOpPaXKEHUS CBOUX
YyBCTB, MBICJIEH, MOTHBOB M MNOTpPeOHOCTEH; OTOOpakaTb B peuu (OINHUCaHUE,
OOBSCHEHHE) COAEpPKAHUE COBEPIIAEMBIX MACHCTBUH, Kak B (oOpMe TIpPOMKOI
COLIMAJIM3UPOBAHHOM peyu, TaKk U B popMe BHYTPEHHEH peun;

— pa3BUBAThb KOMMYHUKAaTHBHYIO KOMIIETEHIIHUIO, UCIOJb3Ysl CPEACTBA YCTHOU U
MUCbMEHHOM KOMMYHUKAallMd Tpu paboTe ¢ TEeKCTaMH ydyeOHUKa W
JOTIOJHUTENIbHON  JIMTEpaTypod,  CIOPAaBOYHBIMU  TaONMIAMH,  TPOSBIATH
TFOTOBHOCTh K YB@)KEHUIO HWHON TOYKM 3pEHUS MpU OOCYKJIEHUU pPE3yJIbTaTOB
BBIMIOJTHEHHOM paboTHI.

IIpenmeTHble pe3ybTaThl
Oo0yuaromuiicst HAYYHTCH:

—MPUMEHSATh OCHOBHBIC  METOJIbI  IO3HAHMS: HAOIIOACHUE, H3MEPCHHE,
9KCIICPUMEHT;

— OIUCBIBATh CBOMCTBA TBEPJBIX, KHUIKUX, Ta3000pa3HbIX BEIICCTB, BBIACISS HUX
CYIIICCTBCHHBIC TIPU3HAKHY;

— pacKpbIBaTh CMBIC] 3aKOHA COXPAHEHHUSI MACChI BENIECTB, AaTOMHO-MOJICKYISIPHOU
TEOPHH,

—pa3nuyaTh XUMUYECKHe U (PU3MUECKHe SIBICHHUS,

— Ha3bIBaTh MPU3HAKU M YCIIOBUS MPOTEKAHMS XUMUYECCKHX PEaKIUi;

—co0ro1aTh paBuia 6€30nacHoi padoThI MPU MIPOBEACHUH OTIBITOB;

—I10JIb30BAThCS JJa00PATOPHBIM 000PYIOBAHHEM U ITOCYIOMH;

—IoJy4aTrh, coOWpaTh Tra3o00pa3Hbple BeEIIeCTBA W  paclo3HaBaTh  UX;
—XapaKkTepru30BaTh (HU3NUECKHE U XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHHU,

—MPOBOJUTH ONBITHI, IOJATBEPKIAOMINE XUMHUYECKUE CBOWCTBA HW3YYECHHBIX
KJIACCOB HEOPTaHUYECKHUX BEILIECTB;

—pacKpbIBaTh CMBICI TOHATHSA «PAacTBOP», BBIYUCISTH MACCOBYIO  JIOJIIO
PacTBOPEHHOIO BELIECTBA B PACTBOPE,

—TOTOBUTH PACTBOPHI C ONMPEAECTEHHON MaCCOBOM JI0JIE€W paCTBOPEHHOIO BEIIECTBA;
—XapaKTepHu30BaTh 3aBUCHUMOCTh (DU3WYECKUX CBOHCTB BEIICCTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH,

—ONPEAECIIATh BUJl XUMUYECKON CBA3H B HEOPraHMYECKUX COCTUHEHUSX;
—PpacKpbIBaTh OCHOBHBIE MOJIOKEHUS TECOPUU DJIECKTPOJIUTHUUYECKOU IUCCOIUAINH,
COCTaBJIATh YPABHEHUS HSJICKTPOJIMTUYECKON JTUCCOLMALIMM KHUCJIOT, IIEI0YEH,
CoJIeH ¥ peaKlril HOHHOTO 0OMEHa;

—PpacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIX peaKIuu,
ONPEICNIATh OKUCIUTENIb U BOCCTAHOBUTEIIb,



—COCTaBIIITh YPaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

—Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKOUN peaKIuu;
—XapaKTepu30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOMCTBaMU
HEMETAJLJIOB U METAJIJIOB;

—MPOBOJAUTH OMBITHI [0 MOTYUYECHUIO U U3YUCHHUIO XUMUYECKUX CBOUCTB Pa3IMUHbBIX
BEILIECTB;

— TPaMOTHO OOpamaThCs ¢ BEECTBAMU B MTOBCETHEBHOM JKU3HHU.

O0yyarmuiicsi MOJYYUT BO3MOKHOCTh HAYYUTHCS:

—BBIJIBUTaTh MW IIPOBEPATH OKCIIEPUMEHTAIBHO THUIIOTE3bI O  XMMHUYECKHUX
CBOMCTBaX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTyNaTh
B XMMHUYECKUE PEAKLIHMH, O XAPAKTEPE M MPOJYKTaX PA3JIMYHBIX XUMHUYECKUX
peaxkuuu;

—XapakTepU30BaTh  BEIIECTBA IO COCTaBy, CTPOCHUID H  CBOWCTBaM,
YCTAHABJIMBATh MIPUYUHHO-CJIEJCTBCHHBIEC CBSI3U MEXKIY JTaHHBIMU
XapaKTepUCTUKAMU BELIECTBA;

—COCTaBJISITh MOJIEKYJISIDHBIC W TOJIHBIE MOHHBIE YPABHECHHUS IO COKPAIIEHHBIM
VOHHBIM YPaBHEHHUSIM;

—IPOTHO3UPOBATh CIOCOOHOCTHh BEIIECTBA TPOSBISITh OKUCIUTEIbHBIE WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4YETOM CTEIEHEW OKHUCIECHUS DJIEMEHTOB,
BXO/JISIIIIUX B €TI0 COCTAaB;

—BBIJIBUTaTh U MPOBEPATH DKCIIEPUMEHTAIIBHO THUIIOTE3bl O pe3ylibTaTax
BO3JICHCTBUA pa3NUYHBIX (AKTOPOB HA M3MEHEHHE CKOPOCTH XWMHUYECKOU
peaKuuy;

—HCIIONIb30BaTh NPHOOPETEHHBIE 3HAHMS NIl DKOJIOTMYECKH TPaMOTHOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpeELE;

—HCIIONIb30BaTh TNPHUOOPETEHHBIC KIIOUYEBBIC KOMIIETCHIIMM TIPU BBITIOJHEHUU
MPOEKTOB U PEHICHUU Y4eOHO-UCCIIEeNOBATENbCKUX 3a7a4 M0 W3YUYEHHUIO CBOICTB,
CIIOCOOOB TMOTYyYEHHUS M PACIIO3HABAHMSI BEIIECTB;

— 00BEKTUBHO OLIEHUBATH HH(POPMAITHIO O BEIIECTBAX U XUMUYECKUX MTPOIIECCaXx;
—0CO3HaBaTh 3HAYEHHE TEOPETUYECKMX 3HAHWM MO XHMHUHU [JIs MPAKTHYECKOU
JNEATENIbHOCTU YEJIOBEKA;

— CO3/1aBaTh MOJEJH U CXEMbI NI PelIeHHs] yUeOHbIX U MO3HABATENIbHBIX 33/1a4;
—MOHUMAaTh HEOOXOJMMOCTh COOJIFOJICHUS TPEANHUCAHWMA, TpeIaraéMbix B
MHCTPYKIMSIX MO MCHOJIb30BAHUIO JIEKApPCTB, CPEACTB OBITOBOM XMMHUU U Jp.



2. COAEPKAHUE ITPOI'PAMMBbI

Pa3zjnen 1 Xumnueckas 1aboparopus (4 yaca)

[IpaBuna TexHUKU O€30MACHOCTH IPHU MPOBEIECHUU HCCIECIOBAaHUN, MEIUIIMHCKHE
anTeykd IepBOM TMOMOIIM B KaOuWHETE XUMHUHU. WHCTpYyKTax MO TEXHUKE
0€e30M1acHOCTH.

3HAKOMCTBO ¢ J1a00paTOPHBIM 000PYI0OBAaHUEM

XpaHeHue MaTepruasoB U PEAKTUBOB B XMMHUUECKOI 1abopaTopuu

Paznen 2. BemecTBa, KoTophbie Hac okpy:xkaT (9 Yacos)

IIpocTeie 1 ClOXKHBIE BELIECTBA. XUMUUYECKHUE IIEMEHTHI.

JlabopatopHsiii onbIT Nel. O3HakoMiieHHe ¢ 00pa3liaMH MPOCTHIX U CIOKHBIX
BEILECTB.

CocraB atmocdepsl. Kucnopoa kak BaKHEHIINI KOMIOHEHT aTMOC(EpHI.
JladopaTopHblii  onbIT Ne2 «llomyyeHue kucinopona W3 MEPEKUCH BOAOPOJA,
JIOKa3aTENbCTBO €r0 HATUYHS».

Bopa B macmtabe ninaneTsl. @u3nyueckure CBOWCTBA, MapaoOKChl BOJbI, CTPOCHUE
BoAbl. [lokazarenu kauecTBa Bobl. ViccinenoBanue BOJbI U3 pa3HbIX HCTOYHUKOB
JlaGoparopublii onbIT Ne3 «OrnipeniesieHue BOAONPOBOAHON M AUCTUIIIIMPOBAHHOMN
BOJBI»

JlaGopaTopHblii onbIT Ne4 «Okpacka UHAUKATOPOB B HEUTPATILHOU Cpeie»

Paznen 3. SIBiieHusi, mpoucxoasiue ¢ BemecrBamu (4 yaca)

Yucteie BemectBa M cMmecu. Kiaccudukamms cmeceir. CrocoObl pasieneHus
cMeceil: JeHCTBME MarHuTOM, OTCTauBaHHWE, (PUIHTPOBAHWE, BhIIAPUBAHUE,
KPUCTAJUIU3a1Hs, TACTUILISIUS

IIpakTuueckas pabora Nel «YucTeie BelIeCTBA U CMECH

IIpakTuyeckasi padora Ne2 « 04uHMCTKa BOABI U BO3/IyXa OT TBEPABIX YACTUII
Paznen 4. OcHOBBI IKCNIEpUMEHTANbHON Xumuu (19 yacon)

IIpakTnyeckasi padora Ne3 M3yueHune CBOMCTB BEIIECTB: HArPEBAHUE BOJIBI,
HarpeBanue okcuna kpemuus (1V).

IIpakTuyeckas padora Ne4 «I3mepeHne TeMnepaTypbl KUIIEHUS BOJBI C
MMOMOIIBIO JaTUUKA TEMIIEPATYPHI U TEPMOMETPA»

IIpakTHyeckas padora NeS «OrnpeneneHue TeMepaTypbl KpUCTaIu3aluu
BEIIIECTBA

Pu3nYeCKne U XUMUYECKUE SIBJICHUS. BblieieHne U MorjaomeHre Temia — Npru3HaKk
XUMHUYECKOU pEaKIiH.

IIpakTuyeckast padora Ne6 «IKk30TepMHUUECKAs PEAKLUS

IIpakTuyeckast padora Ne7 «OHAOTEPMUUYECKAS PEAKIUS»

CKOpOCTh XMMUYECKUX pEeAKIMi. XUMAUYECKHE TPEBPALLICHUSI. XUMHUUECKUE

peakuny. XMMUYECKUE YPaBHEHUA. BBIITOTHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUN



10 COCTaBJICHUIO YPABHEHUN XUMUUYECKUX peaKUi. TUIIBI XUMUUECKUX PEAKLIUH.
IIpakTuyeckas padora Ne§ « Tunbl XUMUUYECKUX pEAKLIUI))

Pa3nen 5. OcnoBbl pacuerHnoi xumuu (10 yacos)

Monbs — enMHMIIA KOJIMYECTBA BenlecTsa. MomspHas Macca. Berauciaenus no
XUMHYECKUM ypaBHEHUSIM. 3akoH ABorazipo. MosisipHblii 00beM razos.
OTHOCUTENBHASA IUNIOTHOCTh ra30B. Pelenne sKkcnepuMEHTaIbHbIX 3a/1a4 110 TEME
«IIpakTUKyM MO M3yYEHHNIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCMHEHUH »

Pa3nen 6. OcHOBBI JIeKTpoOJNTHYecKOi aucconuanuu (11 yacon)

IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX TPUMECEN.
DIEKTPOIUTUYECKAS AUCCOLMALINS — TJIABHOE YCIOBUE MPOTEKAHUS PEAKLIU B
pacTBopax. DNEKTPOJIUTHYECKAS] JUCCOLMALINS KUCIIOT , IIEJTI0YEN U COJIEH.
IIpakTuueckas padora NelQ «DnekTpoMTHUECKAst TUCCOLMALUS
IpakTnyeckas pa6oraNell «CunbHbie U ciadble IEKTPOIUTHI

IpakTuyeckas padoraNel2» Biusitnue TeMneparypbl Ha TUCCOIUALIUION.
IpakTuyeckas padora Nel3 «BnusiHre KOHIIEHTpaMU pacTBOpa Ha
JTUCCOLUALIAIO

Peurenre skciepuMEHTaIbHBIX 33/1a4 110 TEME «DJIEKTPOTUTUYECKAS TUCCOLIAALIHS».

Paznea 7. IlpakTHKYM 10 M3y4€HHUIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB
HEOpraHuveckux coeanHenuii. (11 yacon)

Oxcunpl: kinaccudukanys, HOMEHKIATypa, CBOMCTBA, MOJMyuYeHHUEe, TIPUMEHEHHE.
JlabopaTopusiii onbIT Ne5S. HabGmoieHrue pacTBOPUMOCTH OKCHUIOB aJTFOMUHUS,
HATpHs, KaldblUsi U MEAU B BOJE.

Tuppokcunasl. OcHOBaHUSA: KiIacCH(UKALUSA, HOMEHKIATYypa, MOJydYeHHE.
IIpakTuueckas padora Nel4 « Onpenenennie PH pacTBOpoB»

IIpakTuueckas padora Nel5 «Peakius HeliTpanuzauuu Bzaumopeiicteue
TUJIPOKCHJIA HATPUS C COJITHOM KHUCIIOTOM

Amdpotepnbie okcuabl U ruapokcuasl. Kucmotsl. Coctas. Kimaccudukanus.
Howmenkiarypa. [lonyyenue kucnor.

XHUMHYECKHE CBOMCTBA KUCIIOT

JlaGopaTopHblii onbIT Ne6. «B3anmoeiicTBue MeTa/uIoB (MarHus, IIMHKA,KeJe3a,
MEJIM) C PaCTBOPAMHU KUCTIOT
Comu. Knaccudukanus. Homenknatypa. CriocoObl nonyuenus cosieil. CBolicTBa

coJier



Y4eOHO-TEeMATHYCCKHUH TJIAH

Ne Tewma ypoxka Koiu-Bo | @opma 3aHsATUA OcHoBHBIE y4eOHBIC ACHCTBUS
/i 4acoB y4Yaluxcs
Pa3nen 1 Xumuueckas jgaboparopus (4 yaca)

1-2 | IlpaBuna TeXHUKHU 2 becena, pacckasz. | 3HaTh nmpaBuiia TEXHUKHA 0€30MMACHOCTH
0€301aCHOCTH TIPH HNucTpykTax. IIPU NIPOBEJICHUU UCCIEA0BaHUN. 3HATh
MPOBEICHUU UCCIIEIOBAHUM, COCTaB MEIULMHCKOW alTEYKU U YMETh
MEUIIMHCKUE allTeyKy epBOi 0Ka3aTh NEPBYIO0 MEAUIIMHCKYIO
MIOMOIIY B KAOMHETE XUMHUHU. IIOMOUIb
NHcTpyKTaX MO TEXHUKE
0€30MacCHOCTH.

3 3HaKOMCTBO ¢ J1abopaTopHbiM | 1 3HAKOMCTBO C YMmeTp paboTaTh CO CIUPTOBKOM,
00opynoBaHUEM XUMHUYECKON BECAMM, MEPHOH ITOCY101

nabopaTtopuen.
Bbecena

4 XpaHeHne MaTepuaioB U 1 3HAKOMCTBO C 3HaTh KJIacCU(UKALIMIO PEAKTUBOB 110
PEaKTHUBOB B XMMUYECKOH XUMHUYECKON rpynmnaM XpaHeHHUs U UX JEHCTBHE HA
naboparopuu nabopaTtopue. OpraHu3M.

becena [TpaBmiibHO OPOPMIIATE XUMHUYECKUI
SKCIIEPUMEHT
Paszpnesa 2. BenrecrBa, koTopblie Hac okpyxkawT (9 Yacos)

5-6 | IIpocTeie U CIIOKHBIE 2 Jlexums JIoJDKHBI 3HATh: OTIpe/ieTIeHne aToMa,
BEIIECTBA. JlaboparopHas MIPOCTOTO U CIOXHOTO BEIECTBA,
Xumnueckue dieMeHTsl. JI/O pabota Ne 1 OTJIMYHE CMECH U CJIOKHOI'O BEIIECTBA
Nel. O3nakomiieHue ¢ JlomKHBI yMETh: pa3inyarh NPOCThIE U
oOpa3iamu IpoCThIX CJIOYKHBIE BEIIECTBA, CMECH U CIIOKHBIE
U CJIOKHBIX BEI[ECTB. BelIECTBa

7 CocraB atmocdepsl. Kucnopon | 1 CemuHap. 3HaTh OOBEMHYIO JOJI0 COCTABHBIX
KaK BaKHEUIINNA KOMIIOHEHT yacTed BO3/1yXa
aTMoc(hephl.

8 JlabopaTtopHas pabora Ne 2 1 JL/p. DKCHEPUMEHTATIBLHO ONPECIIUTh
«[Tonydyenue kucnoposa u3 coJiep>KaHue KUCIopoia
MIEPEKUCH BOJIOPOA,

JI0Ka3aTeJIbCTBO €r0 HATUYUS.

9 Bona B macmitabe miaHeTsl. 1 Kpyrusiii cron YMeHue xapakTepu3oBaTh CBONCTBA
duznyecKue CBOMCTBA, BOJIbl (XUMUYECKHE CBOWCTBA OCHOBHBIX
MapaloKChl BOJIbI, CTPOCHUE KJIACCOB HEOPraHMYECKUX BEIIECTB),
BO/JIBL.

10- | Iloka3aTenu KauyecTBa BOJIBI. 4 Jlaboparopnas YMeHne xapakTepu30BaTh CBOMCTBA

13 HccnenoBanue Bobl U3 pabota BOJIbI (XMMUYECKHE CBOMCTBA OCHOBHBIX

pa3HbIX HCTOYHUKOB
JIaGopatopHas pabota Ne3
«Onpenenenune
BOJIOIIPOBOJHOM U
JTUCTUILTMPOBAHHOM BOABI
JIaGopatopHas paboTa Ned
«Oxpacka UHIMKATOPOB B
HEUTpaJIbHOU cpene»

KJIaCCOB HCOPIraHUYICCKUX BCH_ICCTB)




Paznen 3. SIBienus, npoucxoasimme ¢ Bemecrsamu ( 4 4yaca)

14 HucTble BEMIECTBA U CMECH. 1 Jleknus. CdopmupoBath NOHITHS O YUCTOM
Knaccudukamus cmeceid. BEILIECTBE U CMECH BEILIECTB

15 CnocoOs1 paznenenus cmeceit: | 1 OO6cyxeHue, YMeTh XapakTepu30BaTh CyLIHOCTb
JIEMCTBUE MarHUTOM, «MO3rOBOU MOHATUHN YUCTHIE BEILIECTBA U CMECH U
oTcTanBaHue, PUIBTPOBAHNE, LITYPM. CIocoObI pa3eneHus cMecei
BbIIIaPUBAHUE,

KpUCTaJIIN3aLusl,
JUCTUIUISILIUSL.

16 [IpakTnueckas 1 [IpakTnueckas 3aKpenuTh NOHITUS O YUCTOM
pabota Nel «YwucTtole BemecTBa pabota BEILIECTBE 1 CMECH BEIIECTB
U CMECH»

17 [IpaxTrueckas padota Ne2 « 1 [IpakTnueckas 3aKpenuTh 3HaHUS O METO/IaX OYMCTKHU
OYHMCTKA BOJBI U pabora BELIECTB OT TBEP/BIX YACTHI]

BO3JlyXa OT TBEP/bIX YaCTHUI»
Pasnen 4. OcHoBbI 3KkcniepuMeHTANbHOM XUMuH (19 yacoB)

18 [IpakTiueckas padora Ne3 1 [Ipaktrnueckas | Mcronp3oBaHHME MPAKTUYECKUX U
N3ydeHne cBONCTB BEIIECTB: pabora 71a00paTOPHBIX PabOT, HECTOKHBIX
HarpeBaHue BOJIbl, HarpeBaHUE 9KCIIEPUMEHTOB IS JOKa3aTellbCTBa
okcua kpemuus (IV). BBIJIBUTAEMBIX MPEAINOJI0KEHHUIH;

OTIMCaHNE Pe3yIbTaTOB ATUX PabOT

19 [TpakTrueckas padota 1 [IpakTrueckas
Nod «3mepeHune Temieparypbl pabota
KHUIIEHUS BOJIbI C TIOMOIIIBIO
JaT4yuKa TeMIEpaTyphl U
TEPMOMETPa

20 [TpakTrueckas padota 1 [Ipaktrueckas | Mcronap3oBaHme MpakTUUECKUX padboT
No5 «Omnpenenenue paboTa JUISL TIO3HAHUS OKPY)KAIOILIEro MUpa
TEeMIIepaTypbl KPUCTAJUIU3ALNH pa3IMYHbIX METOJIOB (Ha0I0IeHuE,
BEIIECTBA» U3MEpEHUE, OTBIT, SKCIIEPUMEHT,

MOJIETTUPOBAaHUE U . )

21 dusnyeckre U XUMHUUECKHE 1 Jleknus ITo3HakOMHUTECS C BaXKHEUIIIUMHU XUM.
sBiieHUs. Beinenenue u NOHATUSIMH: (PU3UYECKHE U XUMHUECKUE
MOTJIOIIEHHUE TeTia SIBIICHUS, XUMUYECKas peaKIUsl,; yMEHHE
— IPU3HAK XUMUYECKOU OTIINYaTh XUMHYECKHUE PEAKIUH OT
peaxkiuu buznuecKkux sABICHUN

22 IIpakTtuyeckas padora Neb 1 [Tpaktnueckas | Mcnonbp3oBaHue MPAKTUYECKUX U
«OK30TepMHUECKas pEaKIsD paboTa 71a00pPaTOPHBIX PabOT, HECTOKHBIX

AKCIEPUMEHTOB IS JOKAa3aTeIbCTBA
BBIJIBUT'A€MBIX MPEAIIOJIOKEHUIH;

23 ITpakTuyeckas padora Ne7 1 [pakTryeckass | OINMCAaHUE PE3YNbTAaTOB 3TUX PaboT
«OHIOTEPMUYECKAS PEAKLIVS pabota

24- | CKOpOCTh XMMHYECKHX 2 KonnexktuBHass | 3HaTh onpeneneHue CKOpoCTU

25 peakuuit pabota XMMHYECKON PEeaKkMU U eé

3aBUCUMOCTD OT YCJIOBUI MPOTEKaHUs
peakiuu. [lonnmaTs 3HaUeHNE
TEPMUHOB «KaTajau3aTopy,
«UHTHOUTODY,

«(hepMeHTBD».




26- | XuMHU4ecKue MpeBpalieHusl. KosnextuBHas | YMeHMeE XapakTepU30BaTh OCHOBHBIE
27 XUMHUYECKUE PEAKLIUH. pabora IIOJIOKEHUS aTOMHO -MOJIEKYJIIPHOTO
YYEHUs, IOHUMAaTh €T0 3HAYCHUE
28- | XuMu4eckue ypaBHEHHUS. KosmextuBHas | YMeHME COCTABIIATh YPABHEHUS XUM.
31 BeInonHenne TpeHUPOBOYHBIX pabora peaKLuii.
YIPAKHEHUU 110 COCTaBJIICHUIO
YPAaBHEHUN XUMUYECKUX
peakuui
32- | Tunsl XUMUYECKUX YMeHue oNpeaeaTh pearcHThl U
35 peakuuit IIPOJYKTBI PEAKIMH; PACCTABIIATH
36 [TpakTideckas padorta Ne§ [MpakTuyeckas | KOXPPULUUEHTH! B ypaBHEHHIX pPeaKUil
«THuIbl XUMUYECKUX pabora Ha OCHOBE 3aKOHA COXPAaHEHHUsI MaCChl
peaxkuuin» BEIIIECTB

Paznen 5. OcHoBbl pacuetHoit xumuu (10 yacos)

37- | Mons — enuHUIA 2 Pemenue 3agau | YMeHHE BBIYUCTATH: KOJTUYECTBO
38 KOJIMYECTBA BEIECTBA. BEIIIECTBA MJIM MACCY 1O KOJUYECTBY
Momnsipras macca. BEIIIECTBA MJIM MACCe PEareHTOB WU
MIPOJTYKTOB PEAKIIUU
39- | BeraucieHus mo 4 YMeHHe BBIUUCTSATH MOJIIPHYIO Maccy
42 XUMHYECKUM YPAaBHEHUSIM. 1o GopMyIie COeTUHEHHUS, KOJTUYECTBO
BEIIECTBa, 00bEM HIJIM MACCY 1O
KOJIMYECTBY BEIIECTRA,
00beMy UM Macce peareHTOB WK
MIPOJYKTOB
peakuuu

43- | 3akoH ABOTaJIpoO. YMeHN€e BLIYUCITE: KOJTUYECTBO

44 Monsipabiii 00beM BEIIECTBA,00bEM MIIH MAcCy 10
ra3os. KOJIMYECTBY BEIIECTBA,00bEMY UITU
OTtHOcuTENnbHAS Macce peareHToB U MPOJAYKTOB
IJIOTHOCTb I'a30B. peaxiuy; (HaXoIuTh 00bEM rasa

110 U3BECTHOMY KOJINYECTBY
BelIECTBA (U MPOU3BOIUTH
00paTHbIE BEIYUCIICHUS)

45- | Pemenwue Pemienue3anay | YMeHHE: XapakTepUu30BaTh

46 AKCIIEPUMEHTATBHBIX XUMUYECKHUE CBOMCTBA OCHOBHBIX
3a/1a4 1o TeMe KJIACCOB HEOPTraHWYECKUX BEIECTB;
«HpaKTI/IKYM Jale) OIIPCAC/IATh ITPUHAIJICKHOCTD
M3YUYEHHIO CBOICTB BEILIECTB K ONPEJCICHHOMY KJaccy
BEIECTB OCHOBHBIX COEIMHEHUHN COCTaBIATH POPMYIIBI
KIACCOB HEOPraHUYEeCKUX COCIUHEHUN
HeOPraHHYECKHX M3Y4YEHHBIXKIIACCOB
COCIUHEHUU »

Pa3nen 6. OcHOBBI ds1eKTpOINTHYECKOM Aucconnanun(11 yacos)

47 [IpakTuueckas 1 [IpakTnuecka HccnenoBaTh 351€KTPOMPOBOIHOCTD
pabota Ne9 sapaboTa BO/IbI B3aBUCHMOCTH OT crioco0a eé
«OuncTtka BOJbl OT OYMCTKHU
PacTBOPUMBIX
[puMecen»

48 DNeKTpoIUTHYECKas 1 Jlexuus 3HaTh ONpeAeNCHUs MOHATUIN «AIEKTPOIUTY,
JUCCOIHAIUS — «HEDJIEKTPOJIUTY,

IJ1aBHOE YCJIOBHE (OJICKTPOJIUTUYICCKAA
MPOTEKAHUs pEeaKLUN Aucconuanysny

B pacTBOpax.




49 DNEeKTpOIUTHYECKAS «Mo3srosoi 3HATh ONpeAEICHUS TOHATUN KKUCIIOTa,
JccOLMaus HITYpM, «OCHOBAHHE», «COJIb» C TOUKH 3PEHUS
KHUCJIOT, LIEJIOYEN U OO6cyxaeHune TEOPUHUDIICKTPOJIUTUUECKOU TUCCOLIMALUH.
coJieil. YMeTb 00BACHATH 00IIMe CBOKWCTBA

KHUCJIOTHBIX U IIEJIOUYHBIX PAaCTBOPOB
HaJIMYMEM B HUX MOHOBBOJIOPOJA U
TUAPOKCUJ - HOHOB COOTBETCTBEHHO, a
TaK)K€ COCTaBJISATh ypaBHEHUS
AIIEKTPOJINTUYECKON TUCCOLMaluN
KHCJIOT, OCHOBAaHUHU U COJICH.

50 [IpakTnueckas [IpakTnueckas [TpounmocTpupoBaTh IKCIEPUMEHTOM
pabora Nel0 pabota KJIacCU(PUKAIMIO BEIIECTB Ha
«DNEKTPOIUTUYECKAS AJIEKTPOJINTHI NHEAIEKTPOJIUTHI
JICCOLIAAITUS

51 [IpaxTnueckas 3aKpenuTh NOHATUS «CUIbHBIN» U
paboTtaNel 1 «cna0ObIi» IEKTPOIIUT.

«CuinpHble U cialble
AIIEKTPOJIUTHI»

52 [IpakTnueckas NmeTs nipeacraBiieHUe 0 poau
paboraNel2» TEMIIEPATyPbI BAJIEKTPOIUTHIECKON
Bmmsgune JHCccolMaliu
TeMIIepaTypbl Ha
JIMICCOLIMALIION

53 [IpakTnueckas [IpakTnueckas NMmeTsb npeacraBiaeHue 0 BIUSHUN
pabota Nel3 pabora KOHIIEHTPALMU pacTBOPA 3JIEKTPOJIUTA Ha
«Bnusiaue €ro 3JIEKTPOJIUTUYECKYIO TUCCOLUALINIO
KOHIICHTPALUH
pacTBopa Ha
JUCCOLUALIION

54- Pemrenue Pemenune 3amgau YMeTh OCYIIECTBIATh XUMUYECKHUE OMBITHI

57 JKCIIEPUMEHTAIIbHBIX Ha 3HAaHUE KaYECTBEHHBIX PEaKIIMii;
3a/1a4 1o TeMe COCTABJISITh MOJIHBIE U COKPAILIEHHbIE
«ONEeKTPOIUTHYECKAS MOHHbIC YPaBHEHHSI HEOOPATUMBIX PEaKIIHii
JUCCOLIALUS» U Pa3bsACHATh UX CYILHOCTb.

XapakTepru30BaTh YCIOBUS TCUCHHUS
peaKkIuii, HAYIKUX 10 KOHIA, B
PacTBOPaxXdJIEKTPOIUTOB

Paszpnen 7. [IpakTHKYM 110 H3Y4YE€HHIO CBOMCTB BeIECTB OCHOBHBIX KJIACCOB HEOPraHMYeCKUX
coenuHenuii(11 yacoB)

58-
59

Oxcubl:

KITacCU(pUKaIMS,

HOMEHKJIATypa,

CBOWCTBA, MMOJTY4YECHHE,

MIpUMEHECHHE.
JIaGopaTopHBIii OIBIT
No5. «Habmronenne
PacTBOPUMOCTH
OKCHJIOB aJIIOMUHMS,
HATpPUsI, KaJbIUS U
MEIHU B BOIEY.

Kpyrasriit
cton, JI/p.

YMeHHe Ha3bIBaTh COCAMHEHUS U3YUCHHBIX
KJIaCcCOB (OKCHJIOB); OTIPEAETSATh
MPUHA]IEKHOCTH BEIIECTB K OMpPeAeIeHHOMY
KJIacCy COeTUHEHHH (OKCHIaM);
XapaKTepU30BaTh XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB
(OKCHJIOB); COCTABIATH (DOPMYIIBI
HEOPraHMYECKUX COCAMHEHUN U3YUEHHBIX
KJIacCOB (OKCHJIOB)




60 IManpokcuab. Jlexmus YMeHne Ha3eIBaTh COEIUHEHUS
OcHoBaHus: M3YYEHHBIX KJIaCCOB (OCHOBAHUIA),
KJ1accu(uKams, OIPEeIETsATh MPUHAIICKHOCTh BEIIECTB K
HOMEHKJIaTypa, OIPEIEIIEHHOMY KJlacCy COeIMHEHUN
MOJTy4YCHHE. (ocHOBaHMSIM)

61 [TpakTaeckas pabora [IpakTuueckas Cdopmuposats npencrasienue o P
Nel4 «Onpenenenue pabora KaK 0 XapaKTEPUCTUKE CPeL
PH pacrBopoB»

62 [IpakTnueckas N3y4uTh CyIIHOCTH peaKuu
pabota Nel5 HeHTpanm3anuu
«Peakius
HEUTpaIU3aLH.

B3anmopeiictere
TUAPOKCH/Ia HATPUS C
COJISTHOM KM CIIOTOM»

63 AMbOoTEpHBIE OKCHIBI Joxnasel YMeHne XxapakTepru30BaTh XUMHUYECKUE

Y THJIPOKCH/IBI. CBOIICTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUXCOeTUHEHNN (aM(pOTEPHBIX
HEOPraHUYECKUX COCTMHCHHUM )

64 Kucnoter. Cocras. KomnexruBaas VYMeHure Ha3bIBaTh COCIUHEHUSI
Knaccuduxkarnus. pabota M3YYEHHBIX KJIACCOB (KHCIIOT);
Howmenknatypa. OTIPENENATh MPUHA/IIEKHOCTh BEIIECTB K
[Tosmydyenune KuCioT. OIIPENIETEHHOMYKIIACCY COEUHEHUN

(KUCTI0T); yMEHHUE COCTABIATH (POPMYJIIBI
HEOPraHUYECKUX
COEIMHEHUH N3YYEeHHBIX KJIaCCOB

65 XuMu4eckue KonnektuBHast | YMeHUE COCTaBISTh ypaBHEHUSI XUMUYECKUX
CBOMCTBA KUCIIOT paboTa peaxiuii, XapaKTepu3yIIINX XUMHUIECKHE
JIaGopaTopHBIil OMBIT CBOMCTBA KUCJIOT; YMEHHE pacro3HaBaTh
Noé6. OTIBITHBIM ITyTE€M PACTBOPBI KHCIOT U
«B3anMoencTeue iejI04uei
MeTaJJIOB (MarHus,

[IMHKA, Kele3a,
MEIM) C paCTBOPaMHU
KHCTIOT»

66 Comnn. KonnexktuBHast | YMeHue coCTaBIsATh (POPMYIIbI
Knaccuduxkarus. paboTa HEOPraHMYECKUX COCAMHEHUN N3YUYEHHBIX
Homenknatypa. KJIaccoB (coJieil); yMeHHe Ha3bIBaTh
Crioco0bI MoTy4eHUs COEIMHEHUS N3yYEHHBIX KJIacCOB (comeil);
coJieit OTIPENEeNATh MPUHA/IEKHOCTh BEIIECTB K

ONpeIETICHHOMY KJIaCCy COSMHEHU I
(comneit); yMeHUE COCTABIATH (POPMYIIBI
HEOPraHUYECKUX COCAMHEHUN

67 CaoiicTBa coneit KonnexktuBHas | YMeHue xapakTepu3oBaTh CBOMCTBA

pabora M3YYEHHBIX KJIACCOB HEOPTAHUYECKUX

BEIIECTB(COEi); yMEHUE COCTABIATh
YpaBHEHUS XUMHYECKUX PEAKIUH,
XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA
coJIel

68 VYpox 060611eHHE [TonBeneHue UTOroB




7.

10.

11.

12.

13.

14.

15.

IlepeyeHb 1OCTYIHBIX HCTOYHUKOB HH(pOpMaU1

B pasgene npeacTaBiieH CIMCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX 0oJiee moapoOHO
OCBEILIEHBI PA3IMYHbIE ACIIEKThl pACCMAaTPUBAEMbIX BOMPOCOB. MIX MOXKHO peKOMEHA0BATh
KaK YYUTEI0, TaK U 00y4aeMbIM, IPOSIBUBLIUM UHTEPEC KU3y4aeMON TEME
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Ucnonw3oBanue mudpoBbix Jadopatopuit mpu oOyYEeHWH XUMHUU B CpPEIHEH mIkose/
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