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PABOYAA NPOrPAMMA BHeypO4YHOU AEeATeNIbHOCTU N0 XMumun gna 8-9
K/1accoB C Ucnoab3oBaHMeM o06opyaoBaHUuA LeHTpa «Toyka pocTa»

B o0yueHun xumuu OOJIbIIOE 3HAYEHHE HMEET SKCIEPUMEHT. AHaIU3UPYS
pe3yabTaThl MPOBEAEHHBIX OIBITOB, yYalllUecs YOeXJaloTcsi B TOM, YTO T€ WU
WHBIE TEOPETHUYECKHUE TMPEJICTABICHUS COOTBETCTBYIOT WJIM IPOTHBOpEUAT
peasbHOCTU. TOJIBKO OCYIIECTBIISII XUMUUECKUN SKCIIEPUMEHT MOXKHO MPOBEPUTH
JIOCTOBEPHOCTh TPOTHO30B, CJCJIAHHBIX HAa OCHOBaHWM Teopuu. B mporecce
AKCIEPUMEHTAIBLHON  palOThl  ydalluecss MPUOOPETAIOT  OMbBIT  MMO3HAHUS
pEaTbHOCTH, SIBISIOMIMICS BaXXHBIM dTarnoM (OPMUPOBAHUS Yy HUX YOEKIEHUIH,
KOTOpbIE, B CBOIO OYEPE/ib, COCTABIISIIOT OCHOBY HAYyYHOT'O MUPOBO33PCHHS.
Buenpenne obopynoBanusi nmudpoBoit jadoparopuu 1eHtpa «Todka pocTtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Mporlecc oOydeHus xumuu. KonmdecTBeHHbIS
AKCTIIEPUMEHTHI TTO3BOJIAT TMOJYy4YaTh JOCTOBEPHYHO MH(POPMAIUIO O MPOTCKAHUU
T€X WJIA HWHBIX XHMHYECKHX TIpolleccax, O CBOMCTBaxX BemecTB. Ha ocHoBe
MOJIYYEHHBIX JKCIIEPUMEHTAIBHBIX JTAHHBIX 00ydaeMble CMOTYT CaMOCTOSITEIIHLHO
JienaTth BBIBOJBI, 0000IIAaTh pe3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HaYHO OyAeT crnocoOCTBOBATh TOBBIIICHUIO MOTHUBALMU  O0y4YEHUS
IIKOJIbHUKOB.
Jns u3ydeHus: npenMera «XUMHsS» Ha 3Tare OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBOAUTCS 68 4acos:
8-9 xitacc —68 yacos;

Jannast oOpasoBarenbHasi MporpamMma OOECTeYMBAECT YCBOCHUE YYAIUMUCS
BOKHCUIINX XUMHUYECKHX 3aKOHOB, TEOPUH U  TOHATHH;  dopMupyer
IpEACTaBICHUE O POJIM XMMHHM B OKPYKAlOLlEM MHUpE U KU3HU yenoBeka. [lpu
3TOM OCHOBHOE€ BHUMAHHE YAENSIETCS CYIHOCTU XMMHUYECKUX PEAKIUN U METOoAaM
UX OCYIIECTBIICHHUS.

OnHUM W3 OCHOBHBIX MPUHLMIIOB MOCTPOCHUSI MPOTPAMMBbI SIBIASETCA MPUHIUIL
JOCTYNHOCTH. OKCIIEPUMEHTAIbHbIE JIaHHBIC, IOJIYYEHHbIC YYAIIUMHUCS MpHU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIOT YYallUMCS CAMOCTOSATEIIBHO
JenaTh BBIBOJbI, BBISBISATH 3aKOHOMEpHOCTU. lloaxonbl, 3aloOKEHHbIE B
cojJiepKaHKe IPorpaMMbl Kypca, CO3Jal0T HEOOXOAMMBIE YCIOBUS JIJIsi CHCTEMHOTO
YCBOGHHUSI yYalllUMHCSI OCHOB HAayKH, /i OOECIEeUeHHs] PAa3BUBAIOIIETO U
BOCIIUTHIBAIOLIETO  BO3ACHCTBUS ~ OOy4YeHHMS  HAa  JUYHOCTh  YyYallerocs.
dopmupyeMble 3HaHUSI JOJKHBI CTaTh OCHOBOM CHUCTEMbI YOEKI€HUM IIKOJIbHUKA,
LHEHTPAJIBHBIM SJIPOM €ro HAy4YHOI'0 MHUPOBO33PEHUS.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcsi peanu3anusi 00pa3oBaTeIbHbIX
MPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKON HAPABICHHOCTEN,



pa3pabOTaHHbIX B COOTBETCTBUM C TPEeOOBAaHUSMM 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHusd M ¢ yu€roM pexkomeHpauui denepanbHOro orneparopa y4eOHOTO
npeamera «XuMus».

OOpa3oBatenbHas mporpaMmMa IMO3BOJSET HMHTETPUPOBATH  peaIU3yeMbIe
MOJXO/IbI, CTPYKTYPY U COZAEp>KaHWE MPU OpraHU3aluu OO0yueHUs XUMHH B 8—9
KJIacCax, BBHICTPOEHHOM Ha 0a3ze J000ro U3 JOCTYHNHBIX Y4eOHO-METOAMYECKUX
komiuiekcoB (YMK).

UcnonwzoBanue obGopynoBanusi «Touka poctay mpu peanusaruu manHor OI1
MO3BOJISIET CO3/1aTh YCJIOBHUS:

— I pacIIUPEHUs COJIEP KaHMSI IIKOJIBHOTO XUMUYECKOro 00pa3oBaHus;

— 7 TOBBIIMIEHHUS  TO3HABAaTEJIbHOM  AKTUBHOCTM  OOydYalolUXcs B
€CTEeCTBEHHOHAY4YHOI 001acTy;

— JUIsl pa3BUTHsS JIMYHOCTH peOEHKa B mpolecce OOyueHUs XUMHUH, €ro
crocoOHocTel, (OpMUPOBaHMS U YIAOBJIETBOPEHUS COIMAIBHO 3HAYUMBIX [
WHTEPECOB U MOTPEOHOCTEH;

— st paboThl ¢ OJApEHHBIMHM IIKOJIBHHUKAMH, OpPraHU3AIMU HX Pa3BUTHUS B
pa3sTUYHBIX 001acTIX 00pa30BaTENbHOM, TBOPUECKOMN ACSATENBHOCTH. [

Heab u 3apa4un

1. Peanuzanus OCHOBHBIX OO0IIe00pa30BaTEIbHBIX MNPOrpaMM IO YYEOHBIM
npeaMeTaM €CTECTBEHHOHAYYHON HANpaBIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUHOM JIEATEILHOCTH 00yUYaIOIIUXCS;

2. BBEJICHHE COBPEMEHHBIX CPEJCTB OOYUYEHHS M BOCIIUTAHUS I U3Y4YeHHS (B
TOM qyucle AKCIIEPUMEHTATILHOTO) JTUACIUTIINH (Momyeit)
€CTECTBEHHOHAYYHOW  HAIpAaBICHHOCTH TMPU pPEaJM3allud  OCHOBHBIX
0011e00pa3oBaTeIbHbIX porpaMmm u JIOTIOJIHUTEIIbHBIX
o0mreo0pazoBaTebHBIX MpPOTpaMM, B TOM 4YHCJIE IS PaCHIMPEHUS
coJiep KaHus y4eOHOTO mpeaMeTa « XuMUs.

3. BOBIICUEHHUE yUAITUXCS B MPOCKTHYIO ACSITEIHHOCTb.

[Ipodunbublii  KOMIUIEKT  oOopymoBanmsi  1eHTpa «Touka — pocTay
obOecrieunBaeT dA(PPEKTUBHOEC MOCTHIKEHUE O0Opa30BATENBHBIX  PE3YJIbTATOB
oOydJammMMHUCS 1O TpPOrpaMMaM €CTeCTBEHHOHAYYHOW  HANpPaBJICHHOCTH,
BO3MOKHOCTb YTJyOJIEHHOTO M3Y4YEHHs OTACNIbHBIX MPEIMETOB, B TOM YHUCIE IS
dbopMupoBaHusT H300PETATEIIHCKOTO, KPEATUBHOTO, KPUTHYECKOTO MHBIIIJICHUS,
pa3BuTHs (PYHKIIMOHATILHOW TPaMOTHOCTH y OOydYaromuxcs, B TOM YHCIE
€CTECTBEHHOHAYYHOM M MAaTEMAaTUYECKOM.

DKCIEPUMEHT SIBISIETCSI UCTOYHUKOM 3HAHUW M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuuss coBpeMeHHOro oOpa3oBaHuUsl MOJpPa3zyMEBaeT, 4To B yueOHOM
OKCIIEPUMEHTE  BEAYIIYIO  pOJIb  JOJDKEH  3aHATh  CAMOCTOSITEIbHBIN
HCCIIEIOBATEIbCKAN YUEHUUECKAN SKCIIEPUMEHT.



CoBpeMeHHBbIE HKCIIEPUMEHTAIbHBIE HCCIEAOBAHMS IO XUMHUHU YXKE€ TPYIHO
MpeACTaBUTh 0€3 HCHOJB30BAHHUS HE TOJBKO AHAJIOIOBBIX, HO M LHU(PPOBBIX
U3MEPUTEIIBHBIX npuOOpOoB. B denepanbHOM I'ocynapctBeHHOM
O6pazoBarenbHom  Cranpapre (O®I'OC) mnpomucaHo, UYTO  OJHUM U3
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUMA, TPUOOPETAEMBIX YUAIIUMHUCS, TOJKHO CTATh
YMEHHE «IIPOBEIECHUS OMBITOB, MPOCTBIX SKCIEPUMEHTAJIbHBIX HCCIEI0BAHUM,
MPSIMBIX U KOCBEHHBIX M3MEPEHUM C UCIIOIh30BAHUEM AHAJOTOBBIX M HHU(PPOBBIX
U3MEPUTETBHBIX TPUOOPOBY.

Y4eOHBIH DKCIIEPUMEHT 10 XWMHUH, TPOBOJUMBIN Ha TPATUIIMOHHOM
o0opyaoBaHuM, 0€3 MPUMEHEHHSI LIUPPOBBIX JIA0OPATOPHIL, HE MOKET MO3BOJIUTD
B MOJHOW MEpe PElIUTh BCE 3a/Jaud B COBPEMEHHOW IKOJE. ITO CBA3aHO C
PAIOM MPUYHH:

TPaJULIMOHHOE WIKOJIbHOE O0O0pYyIOBaHHE U3-3a OrPAHMYEHUS TEXHUYECKHUX
BO3MOXHOCTEH  HE  MO3BOJIAET NPOBOJUTH  MHOTHME  KOJIMYECTBEHHBIE
UCCJIEIOBAHUS;

JUTUTENTLHOCTH MTPOBEICHHSI XMMHUECKUX MCCIIEIOBAHUN HE BCETJ]a COTIacyeTcs
C JUIUTEIBHOCTHIO YUEOHBIX 3aHITHI;

BO3MOXHOCTh ~ TMPOBEJCHHMS ~ MHOTMX  HCCJIEIOBAaHUWA  OTpaHUYMBAETCS
TpeOOBaHUAMM TEXHUKHU 0€30MaCHOCTH U AP.

[udposas nabopaTopusi MOJHOCTHIO MEHSET METOJUKY U COIEp’KaHue
AKCIIEPUMEHTATBHON JACSTENILHOCTH U PEIIAET BhIIICTIEPEUHCICHHbBIE TPOOIEMBI.
[upoxuii CrieKTp NaTYMKOB MO3BOJSET YUAIIUMCS 3HAKOMHUTBCS C IMapaMeTpaMu
XUMHYECKOTO JKCIIEPUMEHTAa HE TOJIbKO Ha KAayeCTBEHHOM, HO U Ha
KOJIMYEeCTBEHHOM  ypoBHe. [ludpoBass nmabGoparopus TO3BOJISIET  BECTH
JUTUTETLHBIN IKCIIEPUMEHT JakKe B OTCYTCTBHUE SKCIIEPUMEHTATOPA, a 4aCTOTa UX
U3MEpPEHUI HEMO/IBJIACTHA Y€JIOBEYECKOMY BOCIIPHUSITHIO.

B mpouecce ¢dopmMupoBaHHS OKCIEPUMEHTAIbHBIX YMEHHH YYCHHK
oOydaeTtcs mpeacTaBiIsaTh HHGOPMAIHIO 00 UCCIEAOBAHUH B YETHIPEX BUAAX:
B BepOAJbHOM: OIMCHIBATh SKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEIb
OKCIIEPUMEHTa, (PUKCUPOBATH BHHMAaHHE Ha HM3MEPSEMBIX BEIUYMHAX,
TEPMHUHOJIOTUH;
B TaOJMYHOM: 3aIOJHITH TAOJMIIBI TAHHBIX, JIGKANINX B OCHOBE MOCTPOCHHUS
rpadukoB (MPU ATOM Yy YydYalluXcs BO3HUKAET MEPBUYHOEL] MpencTaBiICHHE O
MaciTadax BEJIUYHH);
B TpaduyueckoM: CTpPOUTh Tpaduku 1O TAONMYHBIM JaHHBIM, YTO Ja&T
BO3MOXXHOCTh MEpPEeX0/ia K BBIABMKEHHUIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH
MEXIy BeIMYMHAMH (MIPH OSTOM YYHUTENh IIOKa3bIBA€T MPEUMYIIESCTBO B
BU3yaJM3allid  3aBUCUMOCTEH  MEXIy  BEIWYMHAMHU, HATJIAIHOCTH U
MHOTOMEPHOCTH);



B BHJE MaTEMaTHYECKUX YpPAaBHEHWI: JaBaTb MaTeMaTH4YE€CKOE ONHMCAHUE
B3aMMOCBSI3U BEJIMYMH, MaTEMaTHYECKOE 0000IIEHHE.

[lepexoa OT Kaxaoro sTama MNpeAcTaBiIeHUs WHGOPMAIMK 3aHUMAET
JIOBOJIbHO OOJIBIIION MPOMEXKYTOK BpeMeHH. B 7—8 kimaccax 3TOT mpoiiecc
HEO0OXO0JIMM, HO B CTaplIMX KJIaccaX MOKHO ObUIO OBl 3TO BpeMs MOTPATUTh HA
pemieHre OoJjiee BaXXHbIX 3a7ad. B 3ToM miuaHe wu@poBbie IadopaTopuu
CYILIECTBEHHO 3KOHOMST BpeMsl. DTO BpeMsI MOKHO NOTpaTuTh corsacHo PI'OC
Ha (OPMHpPOBAHUE HUCCJIEAOBATEIBCKUX YMEHUM  ydYallluXcs, KOTOpbIE
BBIPAYKAIOTCS B CJIEIYIOUIUX JEHCTBUSIX:

- onpeiesieHre MpooIIEeMbl;
— IOCTaHOBKA UCCJIEI0BATEIBCKOM 3a/1a4H;
— IJJAHUPOBAHME PEIICHUS 3a/1a4K;
— MOCTPOEHUE MOJIETEH;
— BBIJIBUKEHHUE TUIIOTE3; | dKCIIepUMEHTaNIbHAsI POBEPKA TUIIOTES;

— AdHaJIM3 JAHHBIX 3KCIICPUMCHTOB HUJINA Ha6HIOH€HHﬁ;

dbopMynrpoBaHUE BHIBOIOB.



1. INTAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA ITPOT'PAMMBbI
BHeypouHoii nesiTeqbHocTH « XUMMUSA» nost 8-9 ki1accoB ¢ uCnoIb30BaHUEM
o6opypoBaHua LeHTpa «TOUYKa pocTa» C ONMCaHMEeM YHUBEPCaNbHbIXy4ebHbIX
DEeNCTBUM, AocTUraembix obyuatrowmmmca

JInuHOCTHBIE pe3yIbTaThl

OOyyaromuiics MOJYYUT BO3MOXKHOCTH Il  (OPMHPOBAHUS  CIEAYIOIIHUX
JIMYHOCTHBIX Y Y 1:

— omnpeJiesieHue MOTUBALIMK U3YUYeHUsl yueOHOT0 MaTepurarna;

— OLEHMBAaHME YCBAMBAaEMOr0o yuyeOHOro Marepuana, UCXOls U3 COLHAIbHBIX U
JUYHOCTHBIX IEHHOCTEM;

— TIOBBILIEHHWE CBOEr0 0O0pa30BATEIBHOIO YPOBHS M YpPOBHA TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX UCTOPUYECKUX COOBITHM, CBSI3aHHBIX C PAa3BUTHEM XUMHH U
00I11eCTBa;

— 3HaHMe MPaBUJI MOBEJICHUS B YPE3BbIYANHBIX CUTYAIUSX;

— OILIEHUBaHUE COIMAIBHON 3HAYUMOCTH NMPOdecCuid, CBI3aHHBIX C XUMUEH;

— BJaJCHHUE MpaBUWIaMH 6€301acHOro oOpaleHus: ¢ XMMUYECKHUMH BEIIECTBAMHU U
000py1I0BaHUEM, TIPOSIBICHUE IKOJIOTMUECKOMN KYJIbTYpHI.

MeTanpeaMeTHbIe pe3yJabTaThI

PeecynsamusHble

OOyyaromuiicss TOTYYUT BO3MOXKHOCTh JUIsi  (DOPMUPOBAHUS  CIEAYIONIUX
perynatuBHbIX Y'Y /1:

— IeNenojaraHue, BKJIOYas TOCTAaHOBKY HOBBIX IIeJieH, TMpeoOpa3oBaHue
MPAKTUYECKOM 3a/Ja4d B IIO3HABATEIIbHYIO, CAMOCTOSATEJIBLHBIM aHAJINA3 YCIOBUU
JOCTH>KEHUS LI€JIM Ha OCHOBE YUYETa BBIJCICHHBIX YUUTEIIEM OPUEHTUPOB JEUCTBUS
B HOBOM y4eOHOM MaTepuaje; TUIAHUPOBAHUE ITyTH JOCTHUKCHUS TIENIeH;

— YCTaHOBJICHHUE IEJIEBBIX MPUOPUTETOB, BBIJICICHUE aJTbTEPHATUBHBIX CIIOCOOOB
JOCTKEHUS 1IeTU U BBIOOp Hanboee 3 heKTUBHOTO coco0a;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIISITH UM;

— YMEHHE MPUHUMATh PEIICHUS B TPOOJIEMHON CUTYallUH;

— TOCTAaHOBKA Y4YeOHBIX 3a/ad, COCTABJICHHE IUTAHA M TIOCIE0BATEIILHOCTH
JICHCTBUH;

— opraHu3zaius paboyero Mecta Mnpu BHIITOJIHEHUU XUMUYECKOT0 SKCIIEPUMEHTA;

— MPOTHO3UPOBAHUE PE3YJILTATOB OOYUYEHUS, OLIECHUBAaHHWE YCBOEHHOIO MaTepuania,
OIICHKAa KauyeCcTBa W YPOBHS IMOJYYEHHBIX 3HAHUM, KOPPEKIHUs IUlaHa U crnocoda
JNEUCTBUS TPU HEOOXOJUMOCTH.



[lo3HasamesbHbIe

OOyuaronuiics MOJYYUT BO3MOXKHOCTH ISl  (DOPMUPOBAHUS  CIICIYIOIINX
MO3HABATEIbHBIX Y Y /1:

— TIOWCK U BBIJIEJICHHE WH(OPMAIIUH;

— aHalu3 yCJIOBUHM U TpeOOBaHUM 3a7auu, BIOOP, COMOCTaBICHUE U 00OCHOBaHUE
crioco0a peleHust 3a/1auu;

— BbIOOp HanOosee 3(hPEKTUBHBIX CIIOCOOOB PEIICHMS 3aa4ld B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUA;

— BBIIBIDKEHHE 1 000CHOBaHKE TUIIOTE3BI, BRIOOP criocoba e€ MpoBepKH;

— CaMOCTOSITENIbHOE CO3/IaHHE aJrOpUTMa ACATEIHHOCTH MPU PEIICHUU MpodiemM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

— YMEHUs XapaKTEepPH30BaTh BEUIECTBA [0 COCTaBY, CTPOCHHIO M CBOMCTBAM;

— ONHCHIBAHWE CBOWCTB: TBEPMABIX, KUJKUX, TA3000pa3HBIX BEUIECTB, BBIJCICHUE
UX CYIIECTBECHHBIX MPU3HAKOB;

— m300pakeHUE COCTaBa MPOCTEHIINX BEIIECTB C TIOMOIIBI0 XUMUYIECKUX (PopMy
Y CYIIHOCTH XUMHUYECKHX PEaKIHid C TOMOIIBI0 XUMUYECKUX YPABHCHHIA;

— TpOBEICHHWE HAONIONCHUH, ONWCAHWE TPU3HAKOB W YCJIOBHWA TEUYCHWUSI
XUMHAYECKUX PEaKIUi, BBHITOJHEHNE XUMHUYECKOTO AKCIEPUMEHTa, BBIBOABI Ha
OCHOBE aHanu3a HaOIIOJEHUI 3a SKCIIEPUMEHTOM, DEIICHHE 3a/ad, MOJYYCHHE
XUMHAYECKOW HH(DOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB;

— yMEHHE OPTaHMU30BBIBAThH HCCIIEIOBAHUE C IIETBI0 IIPOBEPKH TUIIOTES;

— yMEHHE JIeJIaTh YMO3aKIIOUCHHsI (MHIYKTUBHOE ¥ 110 aHAJIOTHH) U BHIBOJIBI;

— yMeHHE OOBEKTHBHO OIICHHBATh HMH(MOPMAIIMIO O BEIISCTBAX M XUMHUYECCKHX
nporieccax, KpUTUYECKH OTHOCHTHCS K IICEBIOHAYYHOM HH(OpMAIIUH.

KomMmmyHUKaGmMuBHble

OOyyaromuiicss TMOJXYYUT BO3MOXHOCTh JUIA (DOPMUPOBAHUS  CIETYIONINX
KOMMYHHUKaTUBHBIX Y'Y /I:

— TMOJHOE€ U TOYHOE BBIPAXKEHHE CBOUX MBICIIEH B COOTBETCTBUU C 3a/lauaMH U
YCJIOBUSIMH KOMMYHUKAIIUU;

— aJIeKBaTHOE HCIMOJb30BaHUE PEUEBBIX CPEACTB JJIsl y4acTUsi B JUCKYCCUHU U
apryMEHTAallMu CBOEH MO3UIIMU, YMEHUE MPEACTABIATh KOHKPETHOE COJIEpKAHUE C
COOOIIICHNEM €T0 B MMCEMEHHON U yCTHOU (hopme,

— OIpeJeNeHre CroCcO00B B3aUMOJACHCTBUS, COTPYIHUYECTBO B MIOUCKE M cOOpe
uH(popMaIuy;



— ompeaeneHue crnoco00B B3aUMOAECHCTBUS, COTPYJHUYECTBO B MOUCKE U cOope
nHpopManuy, ydacTue B Juajiore, MIAHUPOBAHUE OOIIMX CHOCOO0B paboTHI,
MPOSBICHUE YBAXKUTEIBHOTO OTHOUIEHUS K JPYTUM YYalllUMCS; ONMCAaHHE
COJIep KaHUsI BBINMOJIHSAEMbIX ACHCTBUH C LIEJIbI0 OPUEHTHPOBKH B IPEAMETHO-
MPAKTUYECKOMN AESATEIbHOCTH; YMEHHUSI YUUTHIBATh PA3HbIE MHEHUSI M CTPEMUTHCS K
KOOPJMHALUHU PA3IMYHbIX MO3UINI B COTPYAHUYECTBE;

—  (¢opmynupoBaTh COOCTBEHHO€ MHEHHE M TMO3UIMI0, apTyMEHTUPOBATh U
KOOPJMHUPOBATh €€ C MO3UIMUSAMU MApTHEPOB B COTPYAHUYECTBE MPHU BbIPAOOTKE
oOILIero pemeHust B COBMECTHOU JeATENbHOCTH;

— OCYUIECTBJISATh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

— IUIAHUPOBaTh OOLIUE CHOCOOBI PabOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JIeMCTBUI MapTHEPA, YMETh YOXK/1aTh;

—  HCIOJNB30BaTh aJICKBATHBIE SI3BIKOBBIE CPEJCTBA JIsi OTOOpaXKEHHSI CBOUX
YyBCTB, MBbICJEH, MOTMBOB M MOTpeOHOCTEHl; O0TOOpakaTh B peud (OMHCaHUE,
OoOBSICHEHHE) COJAEp)KaHWE COBEpIIAEMBbIX MACHCTBUH, Kak B (QopMe TPOMKOI
COLIMAJIM3UPOBAHHOM peuu, Tak U B (popmMe BHYTPEHHEH peyn;

— Ppa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETCHIMIO, UCIIONb3Ys CPEICTBA YCTHOM U
NUCbMEHHOM KOMMYHHUKAllMM Tpu  paboTre ¢ TeKcTaMu YydeOHUKa W
JONOJIHUTENIBHOM ~ JIMTEpaTypoil,  CIpaBOYHBIMM  TaOJMLAMH,  MPOSIBIATH
TOTOBHOCTh K YBa)XXCHMIO HWHOM TOYKM 3pEHUS IpPU OOCYXKACHUU PE3YyIbTaTOB
BBITTOJIHEHHOM paboTHlI.

[MpedmemHsie pe3yabmamel

Oobyyarmuiicsi HAYyYUTCS:

[JMpUMEHATh OCHOBHBIE METOABl TO3HAHUS: HAOMIOJIEHWE, W3MEpEHue,
AKCHEPHUMEHT;
— ONHCHIBATH CBOMCTBA TBEPHBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIETSAS UX
CYILIECTBEHHBIE MTPU3HAKH;
— pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHHSI MACChI BEILIECTB, AaTOMHO-MOJIEKYJISIPHON
TEOPUH;

[IpaznuyaTh XuMUYECKHE U (PU3UICCKUE SIBJICHUS,
— Ha3bIBaTh MIPU3HAKU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIINii;

[JcoOmromath mpaBuia 0€30MacHO paOOThI IPU MPOBEJCHUH OIBITOB,
[Jmonb30BaThCs 1a00PATOPHBIM 000PYI0BAHUEM U MTOCYI0M;



[JmonmydaTth, coOupaTh Ta3000pa3Hble BellleCTBA M  paclo3HaBaTh  UX;
[IxapakTepu3oBaTh (QU3HMUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCUHEHUH,

[JIpOBOANTH OMBITHI, MOATBEPKIAAIOIMIME XUMHUYECKHUE CBOMCTBA W3YYEHHBIX
KJIaCCOB HEOPTaHWYECKUX BELIECTB;

[JpackpbIBaTh CMBICI IIOHATUSA «PAacTBOP», BBIYUCIATH MACCOBYHO JOJIIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

[JTOTOBUTH PaCTBOPBHI C ONPENCIEHHON MaCCOBOM J10JI€ paCTBOPEHHOIO BEILIECTBA;
[IxapakTepu3oBaTh 3aBUCUMOCTh (U3MUYECKHMX CBOWCTB BEUIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH,

[JonpenensaTe BUJI XUMUYECKOU CBSI3M B HEOPTaHUYECKUX COEUHEHUSX;
[JpackpbIBaTh OCHOBHBIE INOJOKEHUS TEOPUHU DJIEKTPOIUTUYECKON TUCCOLUALINH,
COCTaBJATh YPABHEHUS DJIEKTPOJIUTUYECKON AUCCOIMALMU KHUCIOT, IIEI0YEH,
COJICH M peakIuii HOHHOTO OOMEHa;

[JpackpbiBaTh  CYIIHOCTb  OKHCJIHUTEJIbHO-BOCCTAHOBUTEIBHBIX peaKkiui,
ONPENENATh OKUCIUTEND U BOCCTAHOBUTEIID,

[JcocTaBnsITh ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIUI;
[JHa3bpIBaTh (PAKTOPHI, BIAUSIIOUIUE HA CKOPOCTh XUMUUECKON PEaKInu;
[JXapakTepu30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOEHHUEM M CBONCTBAMH
HEMETAJIJIOB U METAJLJIOB;

[JOpoBOAWTH OMNBITHI MO TMOJYYEHUIO M H3YYEHHI0 XHMHYECKUX CBOMCTB
Pa3JINYHBIXBEILECTB;

— I'PaMOTHO OOpAIIATHCS C BEUIECTBAMU B TIOBCEAHEBHOM KU3HH.

OO0yuaromuiicst MOJY4UT BO3MOKHOCTh HAYUYUTHCH:

[JBBIABUTaTh W TPOBEPATH IKCHEPUMEHTATBHO THUIIOTE3bI O XHMHYECKUX
CBOMCTBaX BEIIESCTB HA OCHOBE X COCTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTYNAaTh
B XUMHYECKHE PEAKIHUHU, O XapakKTepe M MNPOAYKTaX PAa3IMYHBIX XUMHUYECKUX
peaKkiuu;

[IxapakTepn3oBaTh BEIIECTBA MO COCTaBy, CTPOCHHUIO H  CBOMCTBaM,
yCTaHaBJIMBAaTh MIPUYUHHO-CJIEICTBCHHBIEC CBSI3U MEXITY JTAaHHBIMU
XapaKTepUCTUKAMU BEIIECCTBA;

[JcoCTaBIATh MOJIEKYJISIDHBIE W TOJHBIC HMOHHBIC YPAaBHEHHUS IO COKPAIIEHHBIM
WOHHBIM YPaBHEHHUSIM;

[JIporHO3upoBaTh CIHOCOOHOCTH BEIIECTBA IMPOSBIATh OKHUCIUTEIBHBIC WIH
BOCCTAHOBHUTEJIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCJIEHHUS JJEMEHTOB,
BXO/JISIIIHAX B €TI0 COCTaB;



[JBBIABUTaTh M TPOBEPATh IKCIHEPUMEHTAIBbHO THUIIOTE3Bl O Pe3yibTaTax
BO3JICUCTBUS pPa3IUYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XHUMHUYECKOU
peaKuny;

[Jucnonb3oBaTh NPUOOPETEHHBIC 3HAHUS JJISI  AKOJOTMYECKH TPaMOTHOTO
MOBEJICHUS B OKPYXKAKOLIEH Cpelie;

[Jucnonb30BaTh MPUOOPETEHHBIC KIIOYEBbIE KOMIIETEHIIMM TMPU BBITIOJHEHUU
MIPOCKTOB U PEIICHUH Y4eOHO-UCCIICIOBATENIbCKUX 3aJlay 10 U3YUYEHUIO CBOMCTB,
CIOCOOOB MOJYYEHHUS U PACIIO3HABAHUSI BEIIECTB;

— 00BEKTUBHO OIICHUBATHh MHGOPMAITHIO O BEIIECTBAX U XMMUYECKHUX MPOIIECCaXx;
[Joco3HaBaTh 3HAYEHHE TEOPETHUUYECKUX 3HAHUN MO XUMHM JI MPAKTUYECKOU
NEATEIIbHOCTU YEJIOBEKA;

— CO3/71aBaTh MOJICJIM M CXEMBI JIJI1 PEIICHHsS y4eOHBIX M MO3HABATEIbHBIX 3a]1ay;
[ImoHuMaTh HEOOXOJIMMOCTh COONIOACHUS TNPENNUCAHUN, TpearaeMblx B
UHCTPYKIIUSIX 110 UCIIOIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHU U JIP.



2. COIEP) KAHUE ITPOI'PAMMBI
BHeypouHoii aeatenbHoctn «XUMUA» ana 8-9 Knaccos (68 yacos) ¢
ucnonb3oBaHuem obopyaosaHua uudposoit nabopatopum «Touka poctar

Paznen 1 Xumunueckas jsjadoparopusi(4 yaca)

[TpaBuna TeXHUKH 0€30MACHOCTH TP MPOBEIACHUH HCCIICIOBAHUN, MEIUIIMHCKHC
anTeYKH IIePBOM IMOMOIIM B KaOWHETE XUMUU. WMHCTpYKTaX IO TEXHUKE
0€e30IMacHOCTH.

3HaKOMCTBO ¢ J1a00OpaTOPHBIM 000PYI0BAHHEM

XpaHeHI/Ie MaTCpHUaAJIOB U PCAKTUBOB B XUMHUYECKON na60paTopHH

Pa3nen 2. BemecTBa, KoTOpBIE HAC OKPY:KaIOT 24 yaca(9 Yaco)

[IpocThie U CIIOKHBIC BEIICCTBA. XUMUYCCKUE DJICMEHTHI.
Na6opaTopHbiit onbiTN2l. O3HakomieHMe ¢ 06pasLaMm NPOCTbIX M CNOMKHbBIX
BELLEeCTB.

CocraB atmocdepsl. Kuciopos kak BaKHEHIINI KOMIOHEHT aTMOC(EpHI.
JlaGoparopublii  onbITNe2«[lonydeHue Kucimopoma H3 TNEPEKUCH BOJOPOJA,
JIOKa3aTEeNbCTBO €r0 HATUYHUS.

Bopa B macmtabe ninaneTsl. @uznueckre CBOWCTBA, MapaoKChl BOJbI, CTPOCHUE
BoAbl. [lokazarenu kauecTBa BoJbl. VccinenoBanue BOJbI U3 pa3HbIX HCTOYHUKOB
JladopaTopHsblii onbITNe3«OnpeneneHue BOAONPOBOJHON U TUCTHIIMPOBAHHOM
BOJBI»

Na6opatopHbiit onbITN24«OKpacka MHAMKATOPOB B HEMUTPANbHOM cpeae»

Paznen 3. SIBiieHus, npoucxoasiiue ¢ Bemecrsamu ( 4 yaca)

UYucteie BemectBa W cMmecu. Knaccudukarus cmeceit. CriocoObl paszzieseHus
CMecel: JeHCTBME MAarHUTOM, OTCTauBaHHWe, (UIBTPOBAHWE, BBITIAPUBAHUE,
KPUCTAIIN3a1Us, JUCTAIIISLUS

MpakTuueckana pabora N2l «Yuctble BewecTsa n cMecu»

MpaKkTuueckana pabora N22 « o4yncTKa BOAbI M BO34yXa OT TBEPAbIX YaCTULLY

Paznen 4. OcHoOBBI 3KcIepuMeHTANbHOM XuMHUHU(19 yacoB)
MpaKkTuueckana pabora N23 13yyeHne CBOMCTB BELLLECTB: HAarpeBaHMe BOAbI,
HarpeBaHue okcmaa Kpemuua (1V).

MpakTuueckana pabora Ned«M3mepeHune TemnepaTypbl KUNEHUA BOAbI C
NOMOLLbIO AaTYMKA TemnepaTypbl U TepmomeTpa»

MpakTnueckan pabota Ne5«OnpegeneHne TemnepaTypbl KPUCTaNAN3ALMN
BeLlecTea»



PU3nUECKUEe U XUMUYECKHUE SBIICHUS. BblIeIeHUE U NIOTJIOLIEHUE TEIUIA — MPU3HAK
XUMHUYECKOU pPEAKIUH.
MpaKkTuueckana pabora N26 «IK3oTepmunyecKasa peakumnsa»

MpakTnueckan pabora N7 «3HAOTEepMUUYECKan peakumsa»

CKOpOCTh XUMHUYECKUX PEAKINN. XUMUYECKUE TPEBPALIEHUSA. XUMUYECKHE
peakuuu. XMMUYECKUE YpaBHEHUs. BBIITOTHEHUE TPEHUPOBOYHBIX YIIPAXKHEHUN
I10 COCTABJICHUIO YPAaBHEHUN XUMHUUYECKUX peaKUri. TUIIbI XUMUYECKUX PEAKLIUM.
IIpakTuyeckas padora Ne8» TUnbl XUMUYECKUX PEAKIIUII»

Pa3nen 5. OcHoBbl pacueTHoii xumuu(10 yacon)

Monbs — eauHuIa KOJMYECTBA BellecTBa. MonsipHas Macca. Beruncnenus no
XUMHYECKUM ypaBHEHUSIM. 3aKOH ABorajapo. MossipHbIii 00beM Tra3os.
OTHOCUTENBHAS IUNIOTHOCTH T'a30B. PelleHne sKCcrnepruMeHTAIbHBIX 33/1a4 110 TEME
«IIpakTUKyM MO W3yYEHUIO CBOKCTB BEUIECTB OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX
COE€IMHEHUH »

Pa3nen 6. OcHoBBI dJ1eKTpouTHYeCKO quccounannu(l1 yacon)

IIpakTnuyeckas padora Ne9 «OuncTka BoJbl OT PaCTBOPUMBIX IPUMECEID».
DNEKTPOIUTHYECKAs TUCCOIUAIUS — TTIABHOE YCIIOBUE MIPOTEKAHUS PEaKIUuil B
pacTBopax. JNEKTPOIUTHUECKAS TUCCOIUAIUS KUCIIOT , IEJI0Yeil U colie.
MpakTuyeckan pabora N210 «INeKTPOAUTMUYECKAA ANCCOLMALMUAY

MpakTnueckaa pa6otaNell «CuabHble 1 cnabble 31eKTPOAUTbI

MpakTuueckasa paboraNel2» BansHue TemnepaTtypbl Ha AUCcCoUMaLMIO».
MpakTnuyeckan pabora N213 «BavaHMe KOHUEHTPALMM pacTBOpPA Ha
auccoumaymio»

Penienue skcriepuMeHTANBHBIX 337124 TI0 TEME «DJIEKTPOJIUTHYECKas
JTTACCOLHAIIHAS.

Paznen 7. IlpakTMKYM IO H3yYE€HHIO CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB
HeOpraHm4veckux coeanHeHuu.(11 yacon)

Oxkcuapl: kiaccudukanus, HOMEHKIATypa, CBOMCTBA, MOJy4eHUE, IPUMEHEHUE.
JlabopaTopHsliii onbIT Ne5. HabmoieHre pacTBOPUMOCTH OKCHIIOB aTFOMUHUS,
HATpUsl, KaIbLUs U MEJIU B BOJIE.

I'uapokcuasl. OcHOBaHUS : KIaccuPUKALMs, HOMEHKIATYpa, MOJTy4YeHHE.
MpakTuueckana pabora Nel14 « OnpeaeneHne PH pactBopoB»

MpakTuueckana pabora Ne15 «Peakuus HelTpanmsaummn Blammoaeiicteme
rTMAPOKCUAA HAaTPUA C CONAHOM KUCNOTOM»

AMdotepnbie okcuabl U ruipokcuibl. Kucnotel. CoctaB. Knaccudukarusi.



Howmenxkmarypa. Ilonydyenue Kucior.
XUMHWUYECKHUE CBOMCTBA KHUCIOT



NabopaTopHblit onbIT N26. «B3anmoaencTeme meTannos (MarHus, UMHKa,
Kenesa, meam) ¢ pacTBOPamMm KUCAOT.»

Comu. Knaccudukarusi. Homenknarypa. Cioco6sl monyuenus cosneit. CpoiicTBa
cosen



Y4eOHO-TEMATHYECCKUH IJIAH

Ne | Tema ypoxka Kom-| ®opma OcHoBHbIE yueOHbIE 1EUCTBUS
n/m BO | 3aHATHUSA yyYaluxcs
4aco
B
Paznen 1 Xumudeckas jsaboparopusi(4 yaca)

1 | IlpaBuna TexHUKHU 1 Becena, 3HATh NpaBUIIA TEXHUKHU
0€30MacHOCTH MPU pacckas. 0€30MacHOCTH MPU
IIPOBEICHUY UCCIIEAOBAHUM. HNHCTpyKTaXX | IPOBEACHUU UCCIICIOBAHUN.
HNHCTpyKTaX MO TEXHUKE 3HaTh COCTAaB MEIUIIMHCKOM
0e30MacHOCTH. anTe4YKu U YMETh OKa3aTh

NEPBYIO MEIUIIUHCKYIO
MOMOIIb

2 | MeauIUHCKKE anTeuKn 1
NEPBOIA MOMOIIH B KAOMHETE
XuMHH. THCTpYKTaXIIO
TEXHUKE
0€30MacHOCTH.

3 | 3HaKoMCTBO ¢ 1 3HAaKOMCTBO ¢ | YMeTh paboTaTh cO
1a60paTOPHBIM XUMHUYECKOW | CHUPTOBKOM, BECAMH,
00opyioBaHUEM naboparopue | MEpHOH mocynoi

178
becena

4 | XpaneHue MaTepHaoB 1 3HAaKOMCTBO ¢ | 3HATh KIACCH(PHUKALIUIO
UPEAKTUBOB B XUMHUYECKOW | PEaKTUBOB I10 IPYIIIaM
XUMHUYECKOU JabopaTtopue | XpaHEHMs U UX JEUCTBHE HA
naboparopuu n.becena OpTaHU3M.

[TpaBuinbHO 0GOPMITATH
XUMHYECKUI
HKCIIEPUMEHT
Pa3nen 2. BemecTBa, KOTOPbIE HAC OKPY:KAIOT 24
yaca(9 Yacos)

S | IIpocThle U CIOKHBIE 1 Jlekuus JIomKHBI 3HATH: ONpeneIeHue

BELIECTBA. JlaGopaTopHa | aToma, MPOCTOTOU CI0KHOTO

XUMHUUYECKUE DIIEMEHTHI.

spabota Ne 1

BEIIECTBA, OTIIMYUE CMECH U
CJI0KHOT0 BemecTBa JIoJKHBI
YMETh: pa3indyaTh IPOCTHIE U




Xumuueckue dieMeHTEL JI/O
Nel.O3nakomiaeHue ¢
oOpa3laMu MpoCThIX U
CJI0’KHBIX BEIIIECTB.

CJIOKHBIC BE€IIIECTBA, CMCCH U
CJIOKHBIC BCIICCTBA

7 | CocraB aTMOc(epsI. Cemmunap. 3HaTh OOBEMHYIO JOJIIO
Kucnopon kak BaxxHeHmmii COCTAaBHBIX YaCTEUBO3/1yXa
KOMITOHEHT
aTMoc(ephl.

8 | Jlaboparopraspabora JL/p. DKCMEePUMEHTAIHHO
Ne 2 OTIPENICNTUTh COAEPIKaHUE
«ITonydyenue kuciopoaa us3 KHcIopoaa
MepeKUCH BOIOPO/Ia,

JI0Ka3aTEIbCTBO €T0
HATUIHS».

9 | Bona B macmrabe Kpyrieii cTon1 | Ymenne xapakrepu3oBaTh
TJTAHETHI. CBOMCTBA BOJIBI
duU3nveCcKue CBOKCTBA, (XMMUYeCcKre CBOMCTBA
napaaoKchl OCHOBHBIX KJIACCOB
BO/IbI, CTPOCHHUCBO/IBI HEOPraHUYECKUX BEIIECTB),

10 | [TokazaTtenu JlabopatopHasi | YMeHHe XapakTepu30BaTh
KayecTBa BOJBI. pabora CBOMCTBA BOJIbI

11 | UccnenoBanue BOABIN3 Pa3HBIX (XMMHUYECKHE CBOMCTBA
UCTOYHHUKOB OCHOBHBIX KJIAaCCOB

12 | Ja6oparopnas paGora Ne3
«Omnpenenenue
BOJIOITPOBOTHOM H
JUCTHILTUPOBAHHOM BOIBI

13 | JTJa6oparopnas paGora Ned

«OKpacka UHIUKATOPOB
B
HEUTpaAJIbHOHN cpeae»




Paznen 3. SIBjieHusi, mpoucxoasinue ¢ Bemecreamu ( 4

yaca)

14

Yucrtoeie
BEIIECTBA U
CMECH.

Knaccuduxkarg
HsICMeECEH.

1

Jlexkmus.

CdopmupoBaTh NOHITHUS O YUCTOM
BELIECTBE MUCMECHU BEUIECTB

15

Crioco0mb1
pasieseHus
CMECEH: AeHCTBUE
MarHHTOM,
OTCTauBaHUE,
¢unbTpOBaHUE,
BbITIApUBAHMUE,
KpHUCTaJIU3aI]
s,
JIACTHJUISIINA.

OO6cyxnenue,
«MO3TOB

oM

IITYPM.

YMeTh XapaKTepU30BaTh CYIIHOCTh
MOHSATUAYUCTHIC BEIIECTBA U CMECH U
CHOCOOBI pa3/iesieHus: CMeceil

16

IIpakTrueckas
pabota Nel
«Huctole
BEILECTBA U
CMECHU»

[IpaxkTrueck
aspabora

3aKp€HI/ITB ITIOHATHUA O YUCTOM
BCIICCTBC NCMECCH BCIICCTB

17

[IpakTrnueckas
pabota No2 «
OYHCTKA BOJBI U
BO3/lyXa OT

TBEPIBIX
YaCTHUID

[IpakTrueck
asipabora

3akpenuTh 3HAaHUS 0 METOAaX
OYMCTKHBEIIECTB OT TBEPIBIX
YaCTHII

Pasn

4acoB)

eJ1 4. OCHOBBI 3KcNIepUMEeHTATBbHOM XuMuu(19

18

[IpakTrueckas
pabora Ne3
N3yuenue
CBOWCTB BELIECTB:
HarpeBaHUEeBO/IbI,
HarpeBaHue

OKCHJ1a KPEMHUS
(V).

1

[IpakTryeck
asspabora

19

[IpakTrueck
asipaboTa
Ne4«3mepenne
TEMIEPATYPbI
KHUIICHUS BOJIBI C
ITOMOIIIBIO
JaTYnKa
TeMIepaTyp

bl U
TEPMOMETPA»

[IpakTueck
asipaboTa

Hcronp30BaHue MPaKTHYCCKUX U
7a00paTOPHBIX PabOT, HECIIOKHBIX
AKCIICPUMEHTOB JUISl JOKa3aTeIhCTBA
BBIJIBUTAEMBIX TIPEANOI0KCHU;
OTIMCaHUE PE3YIbTATOB ATUX PabOT

20

[IpakTrueckas

[IpakTruecka
s

Hcnonb3oBaHue MpakTUYECKUX padoT
JUISL




pabota pabora MO3HAHMS  OKPYXKAIOIEro  MHUpa
Ne5«Onpenene pa3auMYHbIX METOJO0B (HaOJIOIEHHE,
HUC U3MEPEHUE, ONBIT, DJKCIEPUMEHT,
TEMIICPATYPEI MOJEIUPOBAHUE U JIP.)
KpUCTAITA3AIN
u
BCIIECTBAY
21 | dusnueckue Jlexuust [T03HAKOMUTBCSA ¢ BaKHEHITMMH
u XHUM. TIOHATHSIMH: PU3HUECKHUEC U
XUMHUYECKUE XUMHUYCCKUE IBICHUS,
SIBJICHUSL. XUMHUYECKash PEaKIus; yMEHUE
Brigenenuen OTIINYATh XUMHUYECKHUE PEAKIIHH
MOTJIOIICHUE OT (PU3NYECKUX ABJICHUHN
Teria
— TIpHU3HAK
XHUMHYECK
on
peaKiuu
22 | TIpakTHyeck [Mpaktuyeck | Mcnonb3oBaHue MPaKTUICCKUX U
asipabora aspabora 71a00paTOPHBIX PabOT, HECIOKHBIX
Ne6 AKCIIEPUMEHTOB JJIS I0KA3aTeIbCTBA
«JK30TepPMHUYECKAs BBIJIBUTAEMBbIX MPEION0KEHUH;
PCaKuA» OIMCAaHHEPE3YIILTATOB ATHX PadboT
23 | INpakTHueck ITpakTHueck
asipabora aspabora
No7
«HI0TEpPMUYEC
Kasipeakiusy
24 | CkopocTh KosutexktuBH | 3HaTh onpeneneHne CKOpoCTH
XUMHYECK asipaboTa XUMHUYECKON PEaKInu 1 €
ux 3aBUCUMOCTH OT yCIIOBUHN
peakiuit 1 npoTtekanus peakuuu. [lonnmars
25 | Cropocth 3HAUYCHUETEPMHUHOB «KaTaJIUu3aTopP»,
XAMITIECK «UHTUOUTOPY,
X «pepMeHTBI».
peakiui 2
26 | Xumuaeckn KosmekTuBH | YMeHHE XapakTepru30BaTh OCHOBHBIE
e asipaboTa MIOJIOXKEHHSI aTOMHO -MOJICKYJISIPHOTO
MpeBpaIeH yYUCHHUS, TOHUMATh €r0 3HAYCHUE
.
XUMHYECKHU
e
PEaKIINH.
27 | Xumuaeckn
e

pEaKUnH.




28

XUMHAUYECKHUE
YpaBHEHUS.

YMeHue COCTaBIATh YPABHEHUS XUM.
pEaKLU.

29

30

Brimonxnenue
TPEHUPOBOYH
BIX
YIPaXHEHUN
o
COCTaBJICHUIO
ypaBHECHUH

XUMHYECKUX
peakiuin

31

XHUMHUUYECKHE
ypaBHEHUS.
Bemmonnenue
TPEHUPOBOYH
BIX
YIPaKHEHU N
o
COCTaBJICHUIO
ypaBHEHUU

XUMHYECKUX
peakuuin

32

Tunel XUMHAYECKUX
Peaxmnii 1

KomiekTusua
A

pabora

33

Tunel XUMHAYECKUX
Peaxmunii 2

[IpakTueck
asipaboTa

34

THunel XUMHAYECKUX
Peaxmuii 3

YMeHune onpenenaTs peareHThl U
MPOJYKTBIPEAKIINH; PACCTABIATh
KOd(h(DUIMEHTHI B YPaBHEHUSIX
peakiuii Ha OCHOBE 3aKOHa
COXpaHEHHSI MacChl BEIIECTB




35

Tunel xumuueckux | 1
Peaxuuii 4

36

IIpakTrueckas 1
pabota

No8» Turbl
XUMHAYECKUX
peakum»

Pa3nea 5. Ocn

OBbI PACY€THO

i xumuu(10 yacos)

37

Moibs — equHUIIA 1
KOJINYECTBA
BCIIECTBA.

Pernen
ue
3ajau

38

MonsipHas 1
Mmacca.

39

Beraucieaus 1
15 (0)

XUMHUYECKUM
YpaBHECHHUSIM.

40

BeruuciieHus 1
1o

XUMHYECKIM
YPaBHEHUSM.

41

BeruuciieHus 1
1o

XUMHYECKIM
YpaBHEHUSM.

42

Breraucnenus 1
I10

XUMHYECKUM
YPaABHCHUSIM.

YMeHne BbIYUCTISITh: KOJIMUYECTBO
BCHICCTBANIIN MACCY T10 KOJIMYCCTBY
BCUICCTBA UJIKM MACCC PCArCHTOB HIIN
MPOAYKTOB PCAKIINU

YMeHHe BIYHUCIISATH MOJSIPHYIO Maccy
1o GopMmyJiie COeTMHEHUSI, KOJIMYECTBO

BEIIECTBA,
00BEM MJIM MaccCy MO KOJUYECTBY
BEIleCTBa, 00BEMY WIIM MACCE PEareHTOB
WIN IPOAYKTOB

peaxuu




43 | 3akon 1 YMeHue BEIYUCISITh: KOJIUYECTBO
ABorazpo. BEIlECTBa, 00BEM WJTU MaCCy MO
MonspHbIi KOJIMYECTBY BEIIECTBA,00BEMY UITU
00BEMTA30B. Macce peareHToB U MPOyKTOB

44 | OTHOCUTENIbHA 1 peakiuu; (HaXoIuTh 00BEM rasa mo
s TNIOTHOCTh U3BECTHOMY KOJIUYECTBY
ra3oB. BEIIECTBA (M NPOU3BOAUTH

00paTHBIC BEIYUCIICHMS))

45 | Pemienue 1 Pemenue YMeHue: XxapakTepu30BaTh XUMUYECKHE
AKCTIEPUMEHTAIbH 3aaa4 CBOMCTBa OCHOBHBIX KJIACCOB
bIX3aJ1a4 10 TEME HEOPTraHUYECKUX BEIIECTB; ONPEEsATh
«IIpakTukym 1o MPUHAJIC)KHOCTH BEIIECTB K
U3YYEHUIO OTIPENICICHHOMY KJIACCY COCTUHEHUHN
CBOMCTBBEIIIECTB COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX
OCHOBHBIX COCIMHEHUN N3yUYCHHBIX KJIACCOB
KJIaCCOB
HEOPTraHUYECKUX
COCIUHCHUHN »

46 | «IIpakTrkyMm 1o 1
U3YYEHHIO CBOMCTB
BEIIECTB OCHOBHBIX
KJIACCOB
HEOpPraHMYECKUX
COEJIMHEHUH »

Pa3nen 6. OcCHOBBI 3J1€eKTPOTHTHY €CKOM
aucconuanuu(11 gyacos)

47 | TIpakTryeck 1 I[Ipaktryeck | MccnenoBath 2IEKTPONPOBOIHOCTE
asipabora aspabora BOJIbI B3aBUCHUMOCTH OT CITIoco0a e€
Ne9 OYMCTKH
«OuncTKa BOJBI
OTPacTBOPUMBIX
pUMeCei

48 | DnextponurHueckal 1 Jlexknus 3HaTh ONpeaeaeHUs NOHITUI
s THCCOLIUAITHS — «QIEKTPOIUTY,

[IABHOE YCIOBHE «HEDJIEKTPOJIUT,
MpoTeKaHHs «QIEKTPOJIUTUYECKAS
peaKIuiB JIUCCOLAALIHASD)
pacTBoOpax.

49 | Dnextpomuruueck | 1 «MO3TroBO 3HaTh OMNpe/IeICHUS MMOHITUU «KUCTIOTay,
asl TUCCcoLanusa u ITYPM», «OCHOBAHHC», KCOJIb» C TOYKHU 3PCHHUA
KHUCJIOT O6cykaen | TCOPUUDICKTPOIHTUYCCKON
, TIIeJI0UeH 1 COJeH. e JHUCCOLHAIINN. ¥ METh OOBSICHATH

0o01111e CBOMCTBA KUCJIOTHBIX U
IICJIOYHBIX PACTBOPOB HAJIMYHUEM B HUX
MOHOBBOJIOPO/Ia ¥l THIPOKCH]T - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIATH
ypaBHEHHUS dJIEKTPOIUTHYSCKOM
MHUCCOLUAIMU KUCIIOT, OCHOBAHUH U
COJIEA.




S0 | [IpakTnueck [Ipaktnueck | [IpounmrocTpupoBaTh IKCIIEPUMEHTOM
asipabora asipabora KJIacCU(UKAIUIO BEIIECTB HA
NelO DIIEKTPOJIUTHI MHEAIEKTPOJIUTHI
«ONEKTPOIUTHYIEC
Kast
JUCCOLIMALIMS

51 | Ipaxruueck 3aKpenuTh NOHATUS «CUIIBHBIN» U
ast «CIa0BIA» 3TIEKTPOIIUT.
pabotaNel 1
«CuiibHBIE U
cnalblie
AIEKTPOITUTHD)

52 | [IpakTHuecKas HNwmets nipencraBiieHue o0 poJiu
paboraNel2y TEMIIEPATYPBI BAJIEKTPOIUTUYECKOU
Bnusinue JUCCOLIMAIINH
TEMIIEPaTyphl
Ha
JUCCOIIMAIINIO
»

53 | IlpakTrueckas [Ipaktuuecka | UmeTh npeacTaBiieHre O BIUSHUU
pa6ota Nel3 s KOHIIEHTPAIIMK PAacTBOpA JEKTPOJIUTA Ha
«BTHsIHIe pabora €r0 AJIEKTPOJMTHYECKYIO JUCCOIUALIUIO
KOHLIEHTpAIl
UM pacTBOpa
Ha

AUCCONUAITHUIO»




54

Pemenue
DKCHEPUMEHTAJIBH
BIX3a/1a4 10 TEME
«ONEKTPOIIUTHYEC
Kas
Iyccoruanusa» 1

Pemmen
ne
3aJ1a4

55

Pemenue
AKCIIEPUMEHTAJIbH
pIX3aJ1a4 110 TeME
«INEKTPOIUTHYEC
Kasl
JTACCOLIAALAI» 2

56

Pemienue
AKCTIIEPUMEHTAIbH
BIX3aJa4 10 TeEME
«INEKTPOTUTHYUEC
Kas
IIUCCOIHAIHASI»N 3

S7

Pemenue
AKCIIEPUMEHTAIIBH
pIX3ajad I10 TeMe
«INEKTPOIUTHYEC
Kas
IUcconanus»4

YMeTh OCymIECTBISATh XUMUUYECKUE
ONBITHl HA 3HAHWE KaYE€CTBEHHBIX
PEaKLMI; COCTABIATH MOJIHBIE U
COKpAILIEHHBIE NOHHBIE YPABHEHHUS
HEOOPATUMBIX PEAKIINI U Pa3bICHIThH
UX CYIIHOCTb. XapaKTepu30BaTh
YCJIOBUSI TEUEHUS

peaKkuuii, HAYINUX 10 KOHIIA, B
pPacTBOPax3NEKTPOIUTOB

Paznen 7. IIpakTUKYM 10 U3Y4Y€HHUIO CBOIICTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYeCKHUX

coequHenuii(11 yacoB)

o8

OKkcunnl:
KJ1accuQpuKail
s,
HOMEHKJIATYP
a, CBOMCTBA,
MOJy4eHHUeE,
MPUMEHEHHUE.

Kpyrubrit
crour, JI/p.

59

JIabGopaTopHblii
OTIBIT

No5.
Habmronenue
PacTBOPUMOCTH
OKCHJIOB
AJIFOMUHUS,
HATpH,
KaJIbIUs U
MEIH B BOJE.

YMeHue Ha3bIBaTh COSAMHEHUS
M3YUYECHHBIX KJIACCOB (OKCHUJIOB);
OTIpEeIeISITh MPUHAITICKHOCTD BEIIECTB
K OIPEAEICHHOMYKJIACCY COCTMHEHUIN
(oKcuaam); xapakTepu3oBaTh
XUMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB
(OKCHIIOB); COCTABISATH (POPMYIIBI
HEOPTraHUYECKUX COCTUHEHUMN
M3YUYEHHBIX KJIACCOB (OKCHJIOB)




60 I'mppoxcunsl. Jlexus YMeHue Ha3bIBaTh COSIUHCHUS
OcHoBaHus: M3YUYEHHBIX KJIACCOB (OCHOBAHUIA),
KJ1accudukarg ONPEAEIATh NPUHAIICKHOCTh
us, BEILIECTB K OMPEAECIEHHOMY KJIACCY
HOMEHKJIATy cOoeMHEHU (OCHOBAHUSIM )
pa,

MOJTYYECHUE.

61 | IIpakTnueckas [Ipaktuueck | ChopmupoBaTh NpeACTaBICHUE O
pabora Nel4 « asipaboTa PH kak oxapakrepucTtuke cpen
Onpenenenue
PH
pacTBOpPOBY

62 ITpakTHueck I/I3quTL CYIIHOCTh PEAKIUU
aspaboTa HEWTpaIn3anuu
Nel5
«Peakius
HEUTpaIu3alnuu
BzaumoneiictBue
TUIpOKCHUAA
HaTpHs C
COJISTHOM
KHUCJIOTOI»

63 AmdorepH Joka bt YMeHne XxapakTepu30BaTh XUMUYECKHUE
BIE OKCH/IBI CBOMCTBAa OCHOBHBIX KJIACCOB
U HEOPraHMYECKUX COCTMHEHU I
TUAPOKCHU] (aMm(poTepHBIX HEOPTaHUYECKUX
b COEJIMHECHUI)

64 | Kucnotsl. KonnektuBH | YMeHuUE Ha3bIBATh COCTMHECHUSA
Cocras. aspabora W3YUYEHHBIX KJIACCOB (KUCIOT);
Knaccuduxarm ONpPENEATh NPUHAIJIC)KHOCTD
a. BEILECTB K ONPEICIICHHOMYKJIacCy
Homenknarypa. COEJIMHEHUM (KUCIIOT); YMEHHUE
[Monyuyenue COCTaBJISATH (DOPMYITBI
KHCJIOT. HEOPraHWYECKUX COEAUHECHUN

V3YUYECHHBIX KJIACCOB
65 | Xumuueckue KosmekTtuBHa| YMEHHE COCTaBIATh YPABHEHUS

A

XUMHNYCCKUX




CBOMCTBA KHUCJIOT
JIaGopaTopHsIii
OIIBIT

Neb6.
BzanmopeincTBue
METaJIJIOB
(Maruusi, 1MHKA,
KeJeza, MeIH) C

paboTta

peaKni, XapaKTepU3yOIINUX
XUMHUYECKHE CBOWCTBA KUCIIOT; YMEHHE
pPacIiO3HAaBaTh OIBITHBIM IIyTEM
PacTBOPBI KUCJIOT U LIEIOYEN

pacTBopamu
KHCJIOT
66 | Comu. KonnexktuBn | YMeHue cocTaBisiTh GOpMYIIbI
Knaccuduxanmus. asipaboTa HEOPraHMYECKUX COCTMHEHU
Homenknatypa. U3YYEHHBIX KJIACCOB (coeil); ymeHue
Crnioco6sl Ha3bIBaTh COEAMHEHNS U3YYECHHBIX
NOJIyYEHUS CONEN KJ1accoB (coJieil); onpenensThb
IPUHAJIEKHOCTh BEUIECTB K
ONPENIEIECHHOMY KJIACCy COETMHEHUIN
(coneit); yMmeHuE COCTABIATH (POPMYJIIbI
HEOPraHMYECKUX COCTMHEHUN
67 | Cpoiicta coeil KosutexktuBH | YMeHHe XxapakTepu3oBaTh CBOMCTBA
asipabora W3YYECHHBIX KJIACCOB HEOPTaHUUYECKHUX
BELIECTB(COJIEH); YMEHHUE COCTaBIIATh
YpaBHEHUS
XUMHYECKUX PEaKLNM,
XApaKTEPU3YIOIINX XUMUYECKUE
CBOICTBA COJIEN
68 | Ypok o606meHue [loxBenenue UTOroB




IIepeyeHb 10CTYNHBIX HCTOYHUKOB HH(POPMALMU

B paznene npencraBieH CIMCOK KHUT M CChIJIOK Ha CailThl, B KOTOPBIX Ooliee
oAPpOOHO OCBEIICHBI Pa3IMYHbIE ACIIEKTHI paCCMAaTPUBAEMbIX BONPOCOB. KX

MOXXHO pEKOMCHO0BATh KaK YUHUTCIIO, TaK U 06y‘laeMBIM, IMPOABUBIIUM HHTCPEC K
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1.

9.

Bacunses B.I1., Mopo3sosa P.I1., Kouepruna JI. A. IlpakTukym o
aHAJTUTUYECKOU XUMHH: Y4eb. mocodue s By30B. — M.: Xumus, 2000. —
328 c.
I'pocce 3., BaiicmanTens X. Xumus i 1r0003HaTeIbHBIX. OCHOBBI
XUMUU U 3aHuMarenbHbie onbITel. ['JIP. 1974. Tlep. ¢ Hem. — JI.: Xumus,
1979. — 392 c.

Hepnronsir B. ®. Mup Boabsl. — JI.: Henpa, 1979. — 254 c.
Kunmun [[. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo s
crtyneraToB. — M.: MTTY, 2006. — 322c.
Hcnonb3oBanue 1upoBeiX 1abopaTopuit mpu 00y4YeHUN XUMUHU B CpeIHEN
mkone/ becnanos I1. U. lopodees M.B., Kunun [[.M., 3umuna A. 1.,
OpxekoBckuii [1.A. — M.: BUHOM. Jlaboparopus 3nanuii, 2014, — 229 c.
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