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Pabouas nmporpamma Kypca BHEYPOYHOU JIEATEIBHOCTH
«XuUMHUs BOKPYT Hac»
11 8-9 knaccoB
C UCIIOJIb30BaHUEM 000pynoBaHus 1eHTpa « Touka Pocray

Ha 2023-2024 y4eOHBIH 1O
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PABOYAS TIPOT'PAMMA BHeypO4YHOM AeATEJbHOCTH 10 XUMHUH
i 8-9 KJ1aCcCOB € UCIO0JIB30BAHUEM 000PYy/10BaHuA LeHTpa « Touka
pocTay

B o0yueHun xumuu OOJIbIIOE 3HAYEHHE HMEET SKCIEPUMEHT. AHaIU3UPYS
pe3yabTaThl MPOBEAEHHBIX OIBITOB, yYalllUecs YOeXJaroTcsi B TOM, YTO T€ WJIHU
WHBIE TEOPETHYECKHUE TMPEJICTABICHUS COOTBETCTBYIOT WJIM IPOTHBOpPEUAT
peasbHOCTU. TOJIBKO OCYIIECTBIISII XUMUUECKUN SKCIIEPUMEHT MOXKHO MPOBEPUTH
JIOCTOBEPHOCTh MPOTHO30B, CJEIAHHBIX HAa OCHOBaHMU Teopuu. B mponecce
AKCIEPUMEHTAIBLHON  palOThl  ydalluecss MPUOOPETAIOT  OMBIT  MMO3HAHUS
pEaTbHOCTH, SIBISIONIMICS Ba)XHBIM 3TanioM (POPMHUpPOBaHMS y HHUX YOEKIICHH,
KOTOpBIE, B CBOIO OUEPE/lb, COCTABIIAIOT OCHOBY HAYYHOTO MUPOBO33PEHUSI.
Buenpenne obopynoBanusi nudpoBoit jadoparopuu 1eHTpa «Todka pocTtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Mpollecc oOydeHus xumuu. KonuuecTBeHHBIE
AKCTIIEPUMEHTHI MO3BOJIAT MOJYyYaTh JIOCTOBEPHYIO HMH(POPMAIMIO O TPOTCKAHUU
T€X WIA HWHBIX XHMHYECKHUX Tpolleccax, O CBOMCTBaxX BemecTB. Ha ocHoBe
MOJIYYEHHBIX JKCIEPUMEHTAIBHBIX JaHHBIX O00ydaeMble CMOTYT CaMOCTOSITEIbHO
Jenath BBIBOJBI, 0000IIAaTh pe3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HaYHO OyAeT crnocoOCTBOBATh TOBBIIIEHUIO MOTHUBALMU  OOy4YEHUS
IIKOJIbHUKOB.
Jns u3ydeHus: npenMera «XUMHsS» Ha 3Tarle OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBOAUTCS 68 4acos:
8-9 xitacc —68 yacos;

Jannast oOpasoBarenbHasi IMporpamMma OOECIeUHMBAECT YCBOCHUE YYAIIUMUCS
BOKHECUIINX XUMHUYECKHMX 3aKOHOB, TEOpPHUH W  TMOHATUH;  (dopMHUpYeT
MPEACTABICHUE O POJIM XMMHUU B OKPYXKAIOLEM MHUpE U KU3HU uesioBeka. [lpu
ATOM OCHOBHOE BHUMAHHE YAEISIETCS CYUIHOCTU XMMHUYECKUX PEAKIUN U METOAaM
UX OCYIIECTBIICHHUS.

OnHYUM W3 OCHOBHBIX MPUHLHUIIOB MOCTPOCHUS MPOTrPaMMBbl SIBISETCS MPUHLHUI
JNOCTYNHOCTH. OKCIEPUMEHTAIbHbIE JIaHHBIE, IOJIYYEHHbIC YYaIIUMHUCSA MpHU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OMNBITOB, MO3BOJSIOT Y4YalIUMCS CAMOCTOSATENIBHO
JenaTh BBIBOJbI, BBISBISATH 3aKOHOMEpHOCTU. [loaxonbl, 3alOKEHHbIE B
coJiepKaHKe IPOorpaMMBbl Kypca, CO3Aal0T HEOOXOIUMBbIE YCIOBUS I CHCTEMHOTO
YCBOGHHUSI yYalllUMHCS OCHOB HAayKH, g OOECIEeUeHHs] pPa3BUBAIOIIETO U
BOCIIUTHIBAIONIETO  BO3ACHCTBHS ~ OOy4YeHHS  HAa  JUYHOCTh  YyYallerocs.
dopmupyeMble 3HaHUSI JOJKHBI CTaTh OCHOBOM CHUCTEMbI YOEKI€HUM IIKOJIbHUKA,
LHEHTPAIBHBIM SJIPOM €r0 HAY4YHOTO MUPOBO33PEHUS.

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



pa3pabOTaHHBIX B COOTBETCTBUM C TpEeOOBAaHUSMM 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHusd M ¢ yuy€TroM pexkomeHpauuii denepasbHOro orneparopa y4eOHOTO
npeamera «XuMus».

OOpasoBaTenbHass MmporpaMMa IMO3BOJSIET  UHTETPUPOBATH  peaIU3yeMble
MOJXO/IbI, CTPYKTYPY U COZAEp>KaHWE MPU OpraHu3aluu OO0yueHUs XUMHH B 8—9
KJIacCax, BBHICTPOEHHOM Ha 0a3ze J000ro u3 JAOCTYIHBIX Y4e€OHO-METOAMYECKUX
komiuiekcoB (YMK).

UcnonwzoBanue obopynoBanusi «Touka poctay mpu peanusaruu nanHor OI1
MO3BOJISIET CO3/1aTh YCJIOBHUS:

— I pacIIUPEHUs COJIEP>KaHMS IIKOJIBHOTO XUMUYECKOro 00pa3oBaHus;

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

— JUIsl pa3BUTHS JIMYHOCTH peOEHKAa B mpolecce OOyueHUs XUMHH, €ro
crocoOHocTe, (GOPMHUPOBAHUS ¢ YIOBIETBOPEHMS] COIMAIBHO 3HAYMMBIX—
WHTEPECOB U MOTPEOHOCTEH;

— naus paboThl ¢ OJAapEHHBIMU IIKOJIBHUKAMHU, OpPraHU3alldd MX Pa3BUTHUA B
pa3sTUYHBIX 00IacTIX 00pa30BaTEeNbHOM, TBOPUECKON AEATEIHHOCTH. —

Heab u 3apa4un

1. Peanuzanus OCHOBHBIX O0O0IIe00pa30BaTEIbHBIX MNPOrpaMM IO YYEOHBIM
npeIMeTaM €CTeCTBEHHOHAayYHOW HANpaBlI€HHOCTH, B TOM YHCIIE B pamMKax
BHEYPOYHOM JIEATEILHOCTH 00yUYaIOIINXCS;

2. BBEJICHHE COBPEMEHHBIX CPEJICTB OOYYEHHS M BOCITUTAHUS JJIs U3Y4YCHHUS (B
TOM qyuCle AKCIIEPUMEHTATILHOTO) JTUACIUTIINH (Momyeit)
€CTECTBEHHOHAYYHON  HAMpaBICHHOCTH TMPU  pealn3alldd  OCHOBHBIX
0011e00pazoBaTeIbHbIX porpaMm u JOTIOJTHUTEIIBHBIX
o0meoOpazoBaTebHBIX MPOTPAaMM, B TOM 4YHCJIE IS PACHIUPECHHUS
coJiep)KaHusl yueOHOro npeamMera «XuMHUs.

3. BOBJICUEHHUE yYalllUXCs B IPOEKTHYIO AEATEIBHOCTb.

[Ipodunbublit  kOMIUIEKT  oOopynoBaHusi  1eHTpa «Touka  poctay
obOecrieunBaeT dA()PEKTUBHOEC MOCTHKEHUE O0Opa30BATENBHBIX  PE3yJIbTATOB
oOyJammuMHUCS 1O TpPOrpaMMaM €CTeCTBEHHOHAYYHOW  HANpPaBJICHHOCTH,
BO3MOXHOCTh YITyOJIE€HHOIO M3Y4YEHHS OTAEJIBHBIX IPEIMETOB, B TOM YHUCIE IS
dbopMupoBaHusT H300pPETATEIHCKOTO, KPEATUBHOTO, KPUTHYECKOTO MHBIIIJICHUS,
pa3BUTHs (PYHKIIMOHAILHOW TPaMOTHOCTH y OOydYaromuxcs, B TOM YHCIE
€CTECTBEHHOHAYYHON M MAaTEMAaTUYECKOM.

DKCMEPUMEHT SIBIISICTCSI UCTOUHUKOM 3HAHUW M KPUTEPUEM HUX MCTUHHOCTH B
Hayke. KoHuennuss coBpeMeHHOro oOpa3oBaHuUsl MOJPa3zyMEBAET, YTO B y4eOHOM
OKCIIEPUMEHTE  BEIAYyIIYIO  POJIb  JOJDKEH  3aHATh  CAMOCTOSITEIbHBIN
MCCJIEeI0BATEIbCKUIM YUEHUYECKUN IKCIIEPUMEHT.



CoBpeMeHHBbIE SKCIEPUMEHTANIbHBIC HCCIEIOBAHUSI MO XUMHUHU YK€ TPYIHO
MpeACTaBUTh 0€3 HCHOJB30BAHHUS HE TOJBKO AHAJIOIOBBIX, HO M LHU(PPOBBIX
U3MEPUTEIIBHBIX npuOOpOB. B denepanbHOM I'ocynapctBeHHOM
O6pazoBarenbHom  Crangapre (PI'OC) mnpomucaHo, UYTO OJHUM U3
YHUBEPCAJbHBIX YUEOHBIX NEeUCTBUH, MPUOOPETAEMBIX YUAIIUMUCSA, JTOJDKHO CTaTh
YMEHUE «IPOBEACHUS OMBITOB, MPOCTHIX JKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
MPSIMBIX U KOCBEHHBIX M3MEPEHUM C UCIIOIh30BAHUEM aHAJOTOBBIX M HHU(PPOBBIX
HU3MEPUTEBHBIX IPUOOPOBY.

Y4eOHBIN JKCIEPUMEHT MO0 XHMHUHU, MPOBOAUMBIN Ha TPATUIMOHHOM
o0opyaoBaHuM, 0€3 MPUMEHEHHSI LIUPPOBBIX JIAOOPATOPHIL, HE MOKET MO3BOJIUThH
B MOJHOW Mepe pelMTh BCE 3aJayd B COBPEMEHHOW IIKOJIe. DTO CBSA3aHO C
PSAIOM MIPUYUH:

TPAJIUIIMOHHOE IWIKOJIBHOE O0OpYyIOBaHME U3-3a OrPAHUYEHUS TEXHUUYECKHUX
BO3MOXHOCTEH  HE  MO3BOJIIET NPOBOJUTH  MHOTHME  KOJIMYECTBEHHBIE
UCCJIEIOBAHUS;

JUTUTETLHOCTH MPOBEICHNUS] XUMUUYECKUX MCCIIEIOBAaHUN HE BCETJja COTIIacyeTcs
C JUIUTEIBHOCTHIO YUEOHBIX 3aHITHIA;

BO3MOXHOCTh ~ TMPOBEACHHMS] ~ MHOTMX  HCCJIEIOBAaHUWA  OTpaHUYMBAETCS
TpeOOBaHUAMH TEXHUKH 0€30MaCHOCTH U JP.

[udposas nabopaTopus MOJHOCTHIO MEHSET METOJUKY U COIEp’KaHue
AKCIIEPUMEHTATBLHOM AESTENHHOCTH U PEUIAET BhHIIIETIEPEUUCICHHBIE TTPOOIEMBI.
[upoxuii CrieKTp NaTYMKOB MO3BOJSET YUAIIUMCS 3HAKOMHUTHCS C MapaMeTpaMu
XUMHYECKOTO JKCIIEPUMEHTa HE TOJIbKO Ha KAayeCTBEHHOM, HO U Ha
KOJIMYEeCTBEHHOM  ypoBHe. [ludpoBass nmabGoparopus TO3BOJISIET  BECTH
JUTUTETLHBIN SKCIIEPUMEHT JaKe B OTCYTCTBHE DKCIIEPUMEHTATOPA, a YaCTOTa UX
U3MEPEHUI HEMOABIACTHA YEJIOBEYECKOMY BOCIIPUSTHIO.

B mpouecce ¢dopmupoBaHus AKCIEPUMEHTAJIBHBIX YMEHHH YYECHHK
oOydaeTcs mpeacTaBiIsaTh HHGOPMAIHIO 00 UCCIEAOBAHUH B YETHIPEX BUAAX:
B BepOaJbHOM: ONUCHIBATH OSKCIEPUMEHT, CO37]aBaTh CIIOBECHYIO MOJIEIh
OKCIIEPUMEHTa, (PUKCHUPOBATH BHHMAaHHE Ha HM3MEPSEMBIX  BEIUYMHAX,
TEPMUHOJIOTUH;
B TaOJMYHOM: 3aIOJHITH TAOJMIIBI TAHHBIX, JIGKANINX B OCHOBE MOCTPOCHHUS
rpadukoB (MpU ATOM Yy y4alIuxcs BO3HUKAET MEPBUYHOE— MPEICTABICHHUE O
MaciTadax BEIUYHH);
B TIpauyecKoM: CTpOUTh rpadukd MO TaOJIUYHBIM JaHHBIM, 4YTO JaéT
BO3MOKHOCTh TEPEX0Jia K BBIJBIKCHHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTH
MEXJy BeIMYMHaAMU (TIpU 3TOM YYUTEIb [OKa3bIBAET MPEUMYIIECTBO B
BU3yaJIU3allUd  3aBUCUMOCTEH  MEXKAYy  BEIMYMHAMH, HAIrJIAJHOCTh U
MHOTOMEPHOCTH);



B BHJE MaTEeMAaTHYECKUX YypaBHEHHUI: JaBaTh MAaTEMaTHYECKOE OIMCaHHUEe
B3aMMOCBSI3U BEJIMYHMH, MaTEMaTHYECKOE 0000IICHME.

[lepexox oOT KaxAOro ndTama MpPEACTaBICHUS WHOOPMALUKA 3aHUMAET
JIOBOJIBHO OOJIBIIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpoiiecc
HEO0OXOJIMM, HO B CTapIIMX KJIaccaX MOXKHO ObUIO Obl 3TO BpeMsl MOTPATUTh HA
pemieHre OoJjiee BaXXHbIX 3a7ad. B 3ToM miuaHe wu@poBbie TadopaTopuu
CYIIIECTBEHHO SKOHOMST BpeMs. DTO BpeMsi MOXKHO MOTpaTUTh cormacHo @I'OC
Ha (QOpMHpOBaHHE HCCIENOBATEIbCKUX YMEHHHM  ydYalIuxcs, KOTOpbBIE
BBIPAKAIOTCS B CIEAYIONIUX JCHCTBHIX:

- oTIpeieNieHNe MPOOIIEMBI;
— TIOCTaHOBKA MCCIIEA0BATEIHCKON 3a1a4H;
— TUTAHUPOBAHME PEUICHHUS 3a/1a4H;
— TIOCTPOEHHUE MOJIEINICH;
— BBIIBIDKEHHUE TUTIOTE3;— IKCIEPUMEHTAIBHAS POBEPKA THITOTE3;

— AdHaJIN3 JAHHBIX 3KCIICPUMCHTOB HUJINA Ha6HIOH€HHﬁ;

dbopMynrpoBaHUE BHIBOJIOB.



1. IVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
BHeypouHoii nesiTeqbHOocTH « XUMMUSA» nost 8-9 ki1accoB ¢ uCnoIb30BaHUEM
odopyaoBanus ueHTpa «Touka pocTa» ¢ ONMUCAHHEM YHHBEPCAJTBbHBIX
Y4eOHBIX IeHCTBH, JOCTUTAEMbIX 00YYAOIIIMMHUCH

JIn4HOCTHBIE pe3yIbTaThI

OOyyarolmuiicss MOJYYUT BO3MOXKHOCTh Il  (OPMHPOBAHUS  CIEAYIOIIHUX
JIMYHOCTHBIX Y Y 1:

— omnpeJleseHue MOTUBALIMM U3YUYEHUsl yueOHOTO MaTepurarna;

— OLEHMBAaHHE YCBAMBAaEMOT0 y4yeOHOTO MaTepHuaya, UCXOJd U3 COLMAIIbHBIX U
JUYHOCTHBIX IEHHOCTEM;

— TIOBBILIEHHWE CBOEr0 O0O0pa30BATEILHOIO YPOBHS M YpPOBHA TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX UCTOPUYECKUX COOBITHM, CBSI3aHHBIX C Pa3BUTHEM XUMHH U
00I11eCTBa;

— 3HaHHe MPaBUJI MOBEJICHUS B YPE3BbIYANHBIX CUTYAIUSX;

— OILIEHUBaHUE COIMAIBHON 3HAYUMOCTH NMPO(deCcCUid, CBA3aHHBIX C XUMUEH;

— BIJIaJICHUE IIPaBWJIaMU 0€30MacHOTr0 0OpaIleHHsl C XUMUYECKUMU BEUIECTBAMH U
000py1I0BaHUEM, TIPOSIBICHUE IKOJIOTMUECKOMN KYJIbTYpHI.

MeTanpeaMeTHbIe pe3yJabTaThI

Pecyniamuenbvie

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

— IeNenojaraHve, BKJIOYas TOCTAaHOBKY HOBBIX IIelieH, TMpeoOpa3oBaHue
MMPAKTUYECKON 3aJlaud B ITO3HABATEJIBHYI0, CAMOCTOSITEIIBHBIN aHAIU3 YCJIOBHUI
JOCTH>KEHUS LI€JIM Ha OCHOBE YUYETa BBIJCICHHBIX YUUTEIIEM OPUEHTUPOB JEUCTBUS
B HOBOM y4eOHOM MaTepuaje; TUIAHUPOBAHUE ITyTH JOCTHUKCHUS TIENIEH;

— YCTaHOBJICHHUE IEJIEBBIX NMPUOPUTETOB, BBIJICJICHUE aJTbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTU U BRIOOp Hanboee 3 dheKTuBHOTO c1ocooa;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIISITH UM;

— YMEHHE MPUHUMATh PEIICHUS B TPOOJIEMHON CUTYallUH;

— TOCTAaHOBKA Yy4YeOHBIX 3a/ad, COCTABJICHHE IUTAHA M TIOCIEJOBATEIILHOCTH
JICHCTBUH;

— opraHu3zaius paboyero Mecta Mnpu BHIIOJIHEHUU XUMUYECKOT0 SKCIIEPUMEHTA;

— MPOTHO3UPOBAHUE PE3YJILTATOB OOYUYEHUs, OLICHUBAHKWE YCBOCHHOIO MaTepuaia,
OIICHKAa KauyeCcTBa W YPOBHS IMOJYYEHHBIX 3HAHUM, KOPPEKIHUs IUlaHa U crnocoda
NENUCTBUS TPU HEOOXOJUMOCTH.



llo3nasamenvhole

OOyuaronuiics MOJYYUT BO3MOXKHOCTH ISl  (DOPMUPOBAHUS  CJIECIYIOIINX
MO3HABaTEIbHBIX Y Y /1:

— TIOWCK U BBIJIEJICHHE WH(OPMAIINH;

— aHalu3 yCJIOBUHM U TpeOOBaHUM 3a7jauu, BEIOODP, COMOCTAaBICHUE U 0OOCHOBAHHUE
crioco0a peleHust 3a/1auu;

— BbIOOp HanOosee 3(hPEKTUBHBIX CIIOCOOOB PEIICHHS 3a7a4ld B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHUH;

— BBIIBIDKEHHE 1 000CHOBaHWE TUIIOTE3BI, BEIOOP criocoba e€ mpoBepKH;

— CaMOCTOSITENIbHOE CO3/IaHHE ANTOPUTMA JCATEIBHOCTH MPHU PEUICHUH MPOOIeM
TBOPYECKOTO U MMOMCKOBOTO XapaKTepa;

— YMEHUS XapaKTEepPH30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO M CBOMCTBAM;

— ONHCHIBAHWE CBOWMCTB: TBEPMABIX, KUJKUX, TA3000pa3HBIX BEIIECTB, BBIJCICHNE
UX CYIIECTBEHHBIX MPU3HAKOB;

— m300pakeHUe COCTaBa MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMUIECKUX (hopmy
M CYIIHOCTH XUMHYECKUX PEAKIUI C OMOUIbI0 XUMHUECKUX YPaBHEHHIA;

— TIpoBeAeHHWE HAONMIOACHUH, ONUCaHWE TMPHU3HAKOB M YCIOBHHA TEYEHUS
XAMUYECKUX PEaKIMid, BBIOJHEHWE XUMHUUYECKOTO HKCIEPUMEHTa, BBIBOJBI HAa
OCHOBE aHalu3a HAONIONEHUH 3a HKCIEPUMEHTOM, PELICHHE 3ajad, MOJIyueHHe
XUMUYECKOI HH(OpMAINH U3 PA3IUYHBIX HCTOYHHUKOB;

— YMEHHE OPraHU30BBIBAThH HCCIIEIOBAHNE C LIEIBIO IPOBEPKH TUITOTE3;

— yMeHHeE AeNlaTh YMO3aKII0YeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

— yMeHHE OOBEKTHBHO OIEHHMBATH WH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX
nporneccax, KpUTHUYECKU OTHOCUTBCS K IICEBAOHAYUYHON MH(DOpMALIHHL.

KOMMVHMKCII’I’ZUGHble

OOyyaromuicss TMOJXYYUT BO3MOXHOCTh JUIA (DOPMUPOBAHMS — CIETYIONTUX
KOMMYHHKaTUBHBIX Y'Y /I:

— TMOJHOE€ U TOYHOE BBIPAKEHHE CBOUX MBICIIEH B COOTBETCTBUU C 3aJlayaMH U
YCJIOBUSIMH KOMMYHUKAIIUU;

— aJIeKBaTHOE HCIMOJb30BaHUE PEUYEBBIX CPEACTB JJIsl Yy4acTUsi B JUCKYCCUHU U
apryMEHTAallMU CBOEH MO3UIMU, YMEHUE MPECTABISATh KOHKPETHOE COJIEPKaHUE C
COOOIIIEHUEM €ro B MUCbMEHHOU U YCTHOU opme,

— oIpeJeneHre crnoco00B B3aUMOACHCTBUSA, COTPYIHUYECTBO B MOMCKE U cOOpe
uH(popMaIuy;



— OIpeneseHre CrocoO0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B TIOMCKE M cOOpe
uHpopManuy, ydacTue B Juajiore, MIAHUPOBAHUE OOIIMX CHOCOOOB paboTHI,
NPOSIBICHHE YBAXUTEIBHOTO OTHOLIECHUS K JAPYTUM YYallUMCS; OIMCaHHUe
COJIEP>KaHUS BBIMIOJIHAEMBIX JCWCTBUN C LEIbI0 OPHEHTUPOBKH B MPEIMETHO-
MPAKTHYECKOH JEITeTbHOCTH; YMEHHUS YYUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K
KOOPAMHAILIUY PA3INYHBIX MIO3UIIUN B COTPYIHUYECTBE;

—  (¢opmynupoBaTh COOCTBEHHO€ MHEHHE M TMO3UIMI0, apTyMEHTUPOBATh U
KOOPAMHHUPOBATH €€ C MO3UIMSIMH MapTHEPOB B COTPYAHUUYECTBE MPH BHIPAOOTKE
OOIIEeTo peNICHNUs B COBMECTHOM JESITETbHOCTH;

— OCYIIECTBIATh B3aWMHBIH KOHTPOJIb M OKa3blBaTh B COTPYIHUYECTBE
HEOOXOMMYIO B3aMOITOMOIIIb;

— IUIAHUPOBaTh OOLIUE CIOCOOBI PabOThI; OCYIIECTBISTH KOHTPOJIb, KOPPEKIIUIO,
OLICHKY JIeWCTBUN apTHEPA, YMETh yOSKIaTh;

—  HCIIOJIb30BaTh aJeKBAaTHBIC S3BIKOBBIC CPEACTBA ISl OTOOpaKEHUs CBOUX
4yBCTB, MBICJIC, MOTHBOB W TOTPEOHOCTE; OTOOpakaTh B pedn (OINUCcaHUE,
0oOBSICHEHHE) COJAEp’KaHWE COBEpIIAEMBbIX ACHCTBUH, Kak B (QopMe TIpPOMKOI
COLIMAIM3UPOBAHHON peun, Tak U B (opMe BHYTPEHHEN peun;

— pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETECHIIMIO, HCIIOJIb3Yysl CPEACTBA YCTHOU U
NUCbMEHHOM KOMMYHHUKAallMM Tpu  paboTre ¢ TeKkcTaMu YydeOHUKa W
JONOJIHUTENIBHON ~ JNUTEpaTypod,  CHOPAaBOYHBIMU  TaOJMLAMHU,  INPOSBIATH
TOTOBHOCTh K YB@)XXCHHMIO WHOM TOYKU 3pEHHUS HpPU OOCYXKACHUU PpPE3yIbTaTOB
BBITIOJITHCHHOM paboThI.

HDQOMQMH ble pe3yiibmainbl

Oo0yuaromuiicst HAy4YUuTCH:

—MPUMEHSATH OCHOBHBIE  METOJbI  TO3HAHWA: HAONIOJCHHWE, W3MEpPEHHE,
AKCHEPUMEHT;

— ONHCHIBATH CBOMCTBA TBEPHBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIETSAS UX
CYILIECTBEHHBIE MTPU3HAKH;

— pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHHUSI MACChI BEILIECTB, AaTOMHO-MOJIEKYJISIPHON
TEOPUH;

—pa3nu4aTh XUMUYECKHE U GU3HMUECKHE SBICHHUSI,

— Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIINii;

—co0I101aTh TpaBuiia 0€30MacHO padOTHI TPU MPOBEICHUU OIBITOB;
—I0JIB30BaThCA TA00PATOPHBIM 000PYIOBAHUEM U TIOCY/I0M;



—MoJy4aTh, coOuUpaTh Tra3000pa3Hble BelIeCTBA U  paclo3HaBaTh  UX;
—XapaKTepHu30BaTh (PU3MUECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIAcCCOB
HEOPTraHUYECKUX COCUHEHUH,

—IIPOBOAUTDH OIIBITHL, MOATBEPKIAIOUIME XUMHUUYECKHME CBOWCTBA H3YYECHHBIX
KJIaCCOB HEOPTaHWYECKUX BELIECTB;

—pacKpbIBaTh CMBICI TIOHATHS  «PAacTBOP», BBIUHCIATH MAacCOBYIO  JIOJIEO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

—TOTOBUTH PACTBOPHI C OIIPEAEIIEHHON MacCOBOM J0JIEM PAaCTBOPEHHOTIO BEIIECTBA;
—XapaKTepu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH,

—OIPEAENATh BUJ XUMUYECKON CBSI3U B HEOPraHUYECKUX COEAUHEHUSAX;
—pacKpbIBaTh OCHOBHBIE IOJOKEHUS TEOPUU DIIEKTPOIUTUYECKOW AUCCOLMALIMH,
COCTaBJSITh YPABHEHUS DJIEKTPOJIUTUYECKOW AUCCOIMALMU KHUCIOT, IIEI0YEH,
COJICH M peakIuii HOHHOTO OOMEHa;

—pacKpbIBaTh CYIIHOCTb OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX peakiui,

ONPENENATh OKUCIUTEND U BOCCTAHOBUTEIID,

—COCTaBJISITh YPAaBHEHHUSI OKACIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIN;
—Ha3bIBaTh (DAKTOPHI, BIMSIOIINE HA CKOPOCTh XUMUUYECKOM peakiuy;
—XapaKTEepHU30BaTh B3aUMOCBA3b MEXKJY COCTABOM, CTPOEHHEM M CBONCTBaMHU

HEMETAJUIOB U METAJLIOB;

—IIPOBOJUTH OIMBITHI IO IMOJTYUYEHHUIO U U3YYEHNUIO XUMUUYECKUX CBOMCTB Pa3IN4HbIX

BELIECTB;

— TpaMOTHO OOpaIaThCs ¢ BEIIECTBAMHU B IIOBCETHEBHOM KU3HH.

OO0yuaromuiicst MOJY4YUT BO3MOKHOCTh HAYUYUTHCH:

—BBIJIBUTaTh W NPOBEPATH OSKCIEPUMEHTAIBHO THUIIOTE3bI O XHUMHYECKHUX
CBOMCTBaX BEIIECTB HA OCHOBE X COCTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTYNAaTh
B XUMHYECKHE PEAKIHUHU, O XapakKTepe M MNPOAYKTaX PAa3IMYHBIX XUMHUYECKUX
peaKiuu;

—XapakTepU30BaTh  BEIIECTBA IO COCTaBy, CTPOCHHID M  CBOWMCTBaM,
yCTaHaBJIMBATh MIPUYUHHO-CJIEICTBCHHBIEC CBSI3U MEXITY JTAaHHBIMU
XapaKTepUCTUKAMU BEIIECCTBA;

—COCTaBJISITh MOJIEKYJISIDHBIC W TOJIHBIE MOHHBIC YPABHECHHUS IO COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

—MPOTHO3UPOBATh CMOCOOHOCTh BEIIECTBA TMPOSBIATH OKHCIUTEIbHBIC WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCJIEHHS JJEMEHTOB,
BXOJISIIIHNX B €TI0 COCTaB;



—BBIIBUTaTh W MPOBEPATH HKCHEPUMEHTAIBbHO THUIOTE3bl O pe3ylbTaTax
BO3JICUCTBUS Ppa3IUYHBIX (AKTOPOB HA H3MEHEHHE CKOPOCTH XHUMHUYECKOU
peaKuny;

—HCTOJb30BaTh MPUOOPETEHHBIE 3HAHUS I8 DKOJOTUYECKH TPaMOTHOIO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

—HCTOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETCHIIMM TIPU  BBHITIOJIHEHUU
MIPOCKTOB U PELICHUH Y4eOHO-UCCIICIOBATENbCKUX 3aJlay 10 U3YUYECHUIO CBOMCTB,
CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHUSI BEIIECTB;

— 00BEKTUBHO OIICHUBATHh MH(GOPMAIIHIO O BEIIECTBAX U XMMUYECKHUX MPOIIECCaXx;
—0CO3HaBaTh 3HAYCHHE TEOPETUUECKMX 3HAHUM MO XUMHUU JJIs MPAKTHYECKOU
NEATEIbHOCTU YEJIOBEKA;

— CO3/1aBaTh MOJICJIM M CXEMBI /I PEIICHHS y4eOHBIX M MO3HABATEIbHBIX 3a]1ay;
—IOHUMATh HEOOXOJIWMOCTh COOJIONCHUSI TMPEANUCAHUMN, TpeasiaraeMbiX B
WHCTPYKIIUSIX 110 UCIIOIB30BAHUIO JIGKAPCTB, CPEJCTB OBITOBOM XUMHU U .



2. COJEP/ KAHUE NTPOI'PAMMBI
BHeypo4Hoii aesaTeabHocTH «XUMMUSA» nis 8-9 kiaccos (68 yacos) ¢
HCI0/1b30BaHMEM 000pyi0BaHus HUPPOBOii 1a0opaTopuu «Touka pocTa»

Paznen 1 Xumunueckas jsadoparopusi(4 yaca)

[TpaBuia TeXHUKU O€30MACHOCTH TPHU MPOBEIACHUH HCCIICIOBAHUN, MEIUIIMHCKHEC
anTeYKH IIePBOM IMOMOIIM B KaOWHETE XUMUU. VHCTpYKTaX 10 TEXHUKE
0€e30IMacHOCTH.

3HaKOMCTBO ¢ J1a00OpaTOPHBIM 000PYI0BAHHEM

XpaHeHI/Ie MaTCpHUaJIOB U PCAKTUBOB B XUMHUYECKOU na60paTopHH

Pasnen 2. BemecTBa, KoTOphIe HAC OKpY:KalOT 24 yaca(9 Yaco)

[IpocThie U cOXKHBIE BellecTBA. XUMHUYECKUE DIIEMEHTHI.

JlabopatopHbiii onbITNel. O3HakoMJIeHHE C 00pa3laMu MPOCTHIX U CIOKHBIX
BEIIECTB.

CocraB atmocdepsl. Kucinopos kak BaKHEHIINI KOMIOHEHT aTMOC(EpHI.
JlaGoparopublii  onbITNe2«[lomydyeHue Kucimopona u3 TNEPEKUCH BOJOPOJA,
J0Ka3aTeIbCTBO €r0 HATUUUS.

Bopa B macmtabe ninaneTsl. @u3nueckue CBOWCTBA, MapagoKChl BOJbI, CTPOCHUE
Bobl. [loka3zarenu kauecTBa Bojbl. MccienoBanue BObI U3 pa3HbIX UCTOUYHUKOB
JladopaTopHsblii onbITNe3«OnpeneneHue BOAONPOBOJHON U TUCTHIIMPOBAHHOM
BOJIBI»

JladopaTopHblii onbITNe4«OKpacka UHAUKATOPOB B HEUTPAJIBHOU cpenie»

Pa3nen 3. SIBjieHusi, mpoucxoasimue ¢ BemecTsamu (4 yaca)

Yucteie BemectBa W cMmecu. Knaccudukarmus cmeceit. CriocoObl paszzieseHus
CMecel: JeHCTBME MAarHWTOM, OTCTauBaHHWe, (UIBTPOBAHWE, BBITIAPHUBAHUE,
KPUCTAJUIN3a1Us, JUCTUIIISLUS

IIpakTuyeckas padora Nel «HucTeie BemecTsa U CMECH»

IIpakTnyeckasi padora Ne2 « 0OYHMCTKA BOJIBI U BO3AYyXa OT TBEP/IbIX YACTHUII
Paznen 4. OcHOBBI 3KcIepUMeHTANbHOM XuUMHUHU(19 yacoB)

IIpakruyeckas padora Ne3 3yuyeHue CBOMCTB BEUIECTB: HArPEBAHUE BO/IBI,
HarpeBanue okcuaa kpemuus (V).

IIpakTuyeckas padora Ned«3mepenue Temriepatypbl KUIIEHHS BOJBI C
MMOMOIIBIO TATYUKA TEMIIEPATYPbl U TEPMOMETPA»

IIpakTuyeckas padora NeS«OnpeneneHue TeMnepaTypbl KpUCTAIU3AIUN
BEIIECTBA



dusnyecKkue U XUMUYECKUE BJICHUs. BbliesleHne U MoriomeHre Temia — Npu3HaKk
XUMHUYECKOU PEAKIUH.

IIpakTuyeckas padora Ne6 «OKk30TepMUYECKAS PEAKLIS

IIpakTnuyeckas padora Ne7 «DHmoTepMHuUecKas peaKkus)

CKOpOCTh XUMHUYECKUX PEAKINN. XUMUYECKUE TPEBPALIEHUSA. XUMUYECKHE
peakuuyu. XMMUYECKUE YpaBHEHUs. BBIITOTHEHUE TPEHUPOBOYHBIX YIIPAXKHEHUN
I10 COCTABJICHUIO YPAaBHEHUN XUMHUUYECKUX PEaKUUi. TUIIbI XUMUYECKUX PEAKLIUM.
IIpakTuyeckas padora Ne8» Tunbl XUMUYECKUX PEAKIIUIT»

Pasnen 5. OcHoBbl pacueTHoii xumuu(10 yacon)

Monbs — eauHuIa KOJMYECTBA BelecTBa. MonsipHas Macca. Beruncnenus no
XUMHYECKUM ypaBHEHUSIM. 3aKOH ABorajpo. MossipHbIii 00beM ra3os.
OTHOCUTENBHAS IUNIOTHOCTh Ta30B. PelleHne sKCcrnepruMeHTAIbHBIX 33/1a4 110 TEME
«IIpakTUKyM MO W3y4YEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COE€IMHEHUH »

Pa3nen 6. OcHoBBI djieKTpouTHYeCKO quccounannu(l1 yacon)

IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX TPUMECEN.
DIIEKTPONIUTHYECKAS NUCCOLUALINS — IJITABHOE YCJIOBUE MPOTEKAHUS PEAKIIUN B
pacTBopax. INEKTPOJUTHYECKAST TUCCOIUALINS KUCIIOT , IIEJI0UEH 1 COJIeH.
IpakTuyeckas padora NelQ «D1eKTpOIUTHIECKAS JUCCOLIMAIINS
IpakTnueckas padoraNell «CunbHble U caObie AIMEKTPOTUTHI»
IIpakTuueckas padoraNel2) BnusHue TeMreparypsl Ha JUCCOLUALIUIO.
IIpakTuyeckas padora Nel3 «BrnusiHue KOHIIEHTpallMM pacTBOpa Ha
JACCOLIMAIIAIO»

Penienue skcriepuMeHTaNbHBIX 33724 0 TeME «DJIEKTPOJIUTHYECKas
TUCCOLIUALIUS.

Paznen 7. IlpakTMKYM IO H3yYE€HHUIO CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB
HeoOpraHm4veckux coeanuHeHnu.(11 yacon)

Oxcunpl: KIaccuuKkanys, HOMEHKIATypa, CBOMCTBA, MOJyYeHne, MPUMEHEHHE.
JlabopaTopHsliii onbIT NeS. HaGmronenne pacTBOPUMOCTH OKCHIOB ATFOMUHUS,
HATpUsl, KaIbUUs U MEJIU B BOJIE.

IMunpoxcuasl. OcHOBaHUS: KiIacCcUUKAIKsI, HOMCHKIATYPA, TTOJTyYCHHE.
IIpakTuueckas padora Nel4 « Onpenenenue PH pacTBOpoB»

Ipakruyeckas padora NelS «Peakuns Hertpanuzanuu B3aumoaenctaue
TUJIPOKCHJIA HATPUS C COJITHOM KHCIIOTOM

AMdotepnbie okcuabl U ruipokcuibl. Kucnotel. CoctaB. Knaccudukarusi.
Howmenkiarypa. [lonydyeHnue KUCIoT.

XUMHUYECKHE CBOMCTBA KUCIOT



JladopaTopHblii onbIT Ne6. «B3zaumoeiicTBue MeTauioB (Maruusl, [IMHKA,
Keyes3a, M) ¢ paCTBOPAMH KUCIIOT.»

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



Y4eOHO-TEeMATHYECCKUN IJIAH

Ne | Tema ypoxka Kou-Bo dopma OcHoBHbIE yueOHBIE JEHCTBUS yUaluxcs
/1 4acoB 3aHATUS
Pa3nen 1 Xumuueckas sadoparopusi(4 yaca)

1-2 | TlpaBmiia TEXHUKH 2 becena, 3HaTh NpaBUiIa TEXHUKU O€3011aCHOCTH MpHU
0€301aCHOCTH TIPH pacckas. IIPOBEJICHUH HCCIIE0BaHUN. 3HAaTh COCTaB
MIPOBEACHUHU WHCcTpyKTaX. | MEIUIIMHCKON anTeYKH U YMETh 0Ka3aTh
HCCIIEI0OBaHUM, MIEPBYIO0 METUITMHCKYIO IIOMOIIIb
MEIUITMHCKUE
anTe4yKy MEepBON
MTOMOTIIN B KaOMHETE
xumuu. MHCTpyKTax
0 TEXHHUKE
0€30MaCHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paboTaTh CO CIUPTOBKOM, BECaAMH, ,
1abopaTopHBIM XUMHYECKON MEpHOH MocyAon
000pyI0BaHUEM nabopaTopuei.

becena

4 Xpanenue 1 3HAKOMCTBO ¢ | 3HATh KJIACCU(PHUKAIIUIO PEAKTHBOB TI0 TPyIIam
MaTepHAIIOB XUMHYECKON XpaHEHUs U UX JeWCTBUE HAa OPraHU3M.
PEaKTUBOB B nabopatopueii. | [IpaBuiabHO 0OPMIIATE XUMHUECKHI
XUMHUYECKOU becena 3KCIIEPUMEHT
nabopaTtopuu

Pa3nen 2. BemecTBa, KoTOpbIe HaC OKpYy:kawT 24 yaca(9 Yacon)

5-6 | [IpocThie U cIOXKHBIE | 2 Jlexnus JloJKHBI 3HATh: OMpEeNIEHue aToMa, POCTOTO
BEIIECTBA. JlaGopatopHasi | U CIOXKHOTO BEILECTBA, OTIIMYHE CMECH U
XuMU4ecKue pabora Ne 1 CJIOHOTO BellecTBa J{0JKHBI yMETh:
aneMeHThI. JI/O Nel. pa3ianyaTh IPOCTHIE U CIOKHBIE BEIECTBA,
O3HakoMIIeHHE C CMECH U CJIO’KHBIE BEIlleCTBa
oOpa3uamu IpoCThIX
U CJIO’KHBIX BEIIIECTB.

7 CocraB atmocepnr. | 1 CemuHap. 3HaTh 00BEMHYIO JIOJII0 COCTaBHBIX YacTen
Kucnopon xax BO3yXa
BaXKHEUILINN
KOMITOHEHT
aTMoc(hephl.

8 JlaboparopHas 1 JL./p. DKCIEpUMEHTAIBHO ONPEACTUTH COACPKAHHE
pabota Ne 2 KHCJIOpOoJa
«Ilomyuenune
KHCJIOPOJa U3
MIEPEKUCH BOAOPO/Ia,

JI0Ka3aTenbCTBO €ro
HATHYUSD).

9 Bopa B macmtabe 1 Kpyruelii cton | YMeHue xapakTepu3oBaTh CBONCTBA BOJIBI
TUJTAHETHI. (XMMUYECKHe CBOMCTBa OCHOBHBIX KJIACCOB
dusnueckue HEOPraHMYECKUX BEIECTB),

CBOMCTBa, MapagOKChI

BOJIbI, CTPOCHHE

BOJIbI
10- | [Tokazarenu 4 JlaboparopHas | YMeHHUe XapaKTepu30BaTh CBOMCTBA BOJIbI
13 | xauecTBa BOJBI. pabota (XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB




HccnenoBanue Boabl
W3 pa3HbIX
HMCTOYHUKOB
JlaboparopHas
pabora Ne3
«Ornpenenenue
BOJIOIIPOBOJHOM U
JUCTULTAPOBAHHOM
BOJIBDY
JlabopaTopHas
pabota Ne4
«Oxpacka
WHJIUKaTOPOB B
HEUTpaAIBHOU cpene»

HEOPraHUYECKUX BEIIECTB),

Paznen 3. SIBnenus, npoucxoasiiue ¢ BeiecrBamu ( 4 yaca)

14

YwucTele BenecTBa
CMECH.
Knaccudukanms
CMecei.

1

Jlexuus.

CdopmupoBaTh MOHSATHUS O YUCTOM BEIIECTBE U
CMECH BEIIECTB

15

Croco6s1
pa3aeieHus: CMeceu:
JICCTBHE MarHUTOM,
OTCTauBaHUE,
(dbunsTpOBaHUE,
BBIITAPUBAHHUE,
KpUCTaJUIM3aLus,
JUCTUIUIALIMSL.

OOGcyxenue,
«MO3TOBOU
ITYPM.

YMeTh XxapakTepru30BaTh CYIIHOCTb MOHSITUI
YUCTHIC BEMIECTBA U CMECH M CTIOCOOBI
paszaeneHust cMecen

16

[IpakTuueckas
pabota Nel «YwucTteie
BEIIECTBA U CMECH»

[IpakTyeckas
pabota

3aerHI/ITB TIOHATHSA O YUCTOM BCUICCTBE U
CMECH BECUICCTB

17

[IpakTuueckas
pabota No2 «
OYHMCTKa BOJBI U
BO3JlyXa OT TBEPJIBIX
YaCTUID

[IpakTyeckas
pabota

3aerHI/ITB 3HaHHUA O ME€TOJaX OYHMCTKHU
BCIICCTB OT TBEPABIX YaCTHI]

Pa3nen 4. OcHoBBI SKCHIepuMeHTaNbHOMH XuMuH(19 yacoB)

18

IIpakTuueckas
pabora Ne3
N3yuenue cBoCTB
BEILIECTB: HATPEBAHUE
BO/JIbl, HArPEBaHUE

OKCHUa KpCMHUA
(IV).

1

IIpakTnueckas
pabora

19

IIpaxTrueckas
pabota
Ned«I3mepenune
TEMIEPATYPHI
KHUIIEHHS BOJBI C
MTOMOIIBIO TaTYUKA
TEMIIEPATYPHI U
TEPMOMETPA»

IIpakTnueckas
pabota

Hcnons3oBaHue MMPAKTUYICCKUX U
J'Ia60paTOpHBIX pa60T, HCCJIOXKHBIX
OKCIICPUMCHTOB IJId JO0Ka3aTCJIbCTBA
BBIABHUI'aCMBIX HpeHHOHO)KeHHﬁ; OIMNCAaHUC
PE3YyJIbTATOB 3THUX pa60T

20

IIpakTrueckas

IIpakTrueckas

Hcnonp3oBaHue MpakTUYECKHX paboT s




pabota pabota MO3HAHUS OKPYXKAIOIIEr0 MUPa Pa3IHIHBIX
NoS«Omnpenenenue METOJIOB (HaONI0IeHUE, H3MEPEHHUE, OIIBIT,
TEMIEPATYPHI AKCIEPUMEHT, MOJEIUPOBAHUE U JIP.)
KpUCTAJIIN3aLUU

BELIECTBA»

21 | dusnueckue u 1 Jleknus [To3HaKOMUTBHCS C BaKHEUILIMMU XUM.
XUMHYECKUE MOHITHSIMH: (PU3UIECKHE U XUMUICCKHE
sBiIeHUs. Boinenenue SIBJICHUS, XHMMUUYECKAasl PEaKIIUsl; yMEHHE
Y TOTJIOLIEHHE TeIlIa OTJINYATh XUMUYECKUE PEAKIIMH OT
— IIpU3HAK bu3nUecKux SABICHUN
XHUMHYECKOM
peaxkuuu

22 | Tlpaktuueckas 1 [Ipaktnueckas | Mcnonb30BaHHE MPAKTHYECKUX U
pabota Neb pabora 71a00paTOPHBIX PabOT, HECTOKHBIX
«DK30TEepMHUYECKAs 9KCIIEPUMEHTOB IS JOKa3aTelIbCTBa
peaxkuus» BBIJIBUTAEMBIX MPEIOI0KEHH; ONICaHne

23 | [IpakTuaeckas 1 [IpakTHdeckass | pe3yabTaTOB 3TUX pabOT
pabota No7 pabota
«QHI0TepMUYECKas
peaxkus»

24- | CkopocTh 2 KonnexkruBHas | 3HaTh onpeesieHne CKOPOCTH XMMUYECKOH

25 | xuMHYECKUX pabota peakuu 1 e€ 3aBUCUMOCTb OT YCJIIOBHUI
peakuui npoTekanus peakiuu. [loHnmaTs 3HaUeHUE

TEPMHUHOB «KaTalu3aTop», KAHTHOUTOPY,
«pepMeHTBI».

26- | Xumuueckue 2 KonnexktuBHast | YMeHHe XapakTepu30BaTh OCHOBHBIC

27 | mpeBpallleHHUsL. pabota MTOJIOKEHUS aTOMHO -MOJIEKYJISIPHOTO Y4YEHHS,
XuMHYecKue MOHUMATD €r0 3HaYCHHE
peaxkuu.

28- | Xumuueckue 4 KonnektuBHas | YMeHUE COCTaBIISATh YPABHEHUS XUM. PEAKIIUAM.

31 | ypaBHEHHS. pabota
Beinonnenue
TPEHUPOBOYHBIX
YIPaXHEHUU 110
COCTaBIICHUIO
YPaBHEHUI
XUMHYECKUX
peakuuin

32- | Tumnbl XUMHYECKUX 4 YMeHue onpeaenatb peareHThbl U IpOayKThI

35 | peakuuit pEaKLNU; pacCTaBIATh KOI(DPUIIMEHTHI B

36 | IlpakTuueckas 1 [IpakTyeckass | ypaBHEHHUSX PEaKLUH HAa OCHOBE 3aKOHA
pabota Ne8» Turmbt paboTa COXPAHEHHUS MaCChl BELLIECTB
XUMHYECKUX
peaxkuuin)

Pa3nen 5. OcnoBbl pacuernoii xumuu(10 yacon)

37- | Mojb — equHHUIA 2 Pemenue YMeHue BBIUUCIIATH: KOJMYECTBO BEILIECTBA

38 | konmyecTBa 3a/aq WM MacCy M0 KOJIMYECTBY BEIIECTBA WU
BelecTBa. MomspHas Macce peareHTOB WK MPOAYKTOB PEAKIIHH
Mmacca.

39- | Beruncnenus no 4 YMeHue BBIUUCISITh MOJIIPHYIO MacCy 1o

42 | XUMHUYECKUM dopmyIe coeMHEHNs], KOJIMYECTBO BELIECTBA,

YPaBHEHUSIM.

00BEM UIIH MaccCy Mo KOJIMYCCTBY BCUICCTBA,




00BeMy WIIM Macce PeareHTOB U MPOAYKTOB
peaxkuuu

43- | 3akon ABorajpo. 2 YMeHHEe BBIYHCIIATE: KOJIMYECTBO BEIISCTBA,

44 | Monsipablit 00BeM 00BEM WM MacCy MO KOJIMYECTBY BEIIECTBA,
ra3os. 00bEMY WJIM Macce peareéHTOB U MPOIYyKTOB
OTtHocurenbHast peakuuy; (HaxoIuTh 00BEM raza 1o
IJIOTHOCTH Ia30B. M3BECTHOMY KOJIMYECTBY BEIIeCTBa (U

IPOU3BOJIUTH OOPATHBIE BBIUMCIICHNUS))

45- | Pemienue 2 Pewenne YMeHue: XapakTepu30BaTh XUMUYECKUE

46 | 9KCIIepUMEHTATBHBIX 3a1a4 CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
3aJ1a4 1o Teme BEILIECTB; ONPEACIATh MPUHAJIC)KHOCTh
«IIpakTuKym 110 BELIECTB K OINPEIEICHHOMY KJIaccy
H3Y4YEHUIO CBOMCTB COEIMHEHUH COCTaBIATH (POPMYIIBI
BEIIIECTB OCHOBHBIX HEOPraHUYECKUX COCTMHEHUIN U3YUYEeHHBIX
KJIaCCOB KJIaCCOB
HEOPraHMYeCKUX
COETMHEHUH »

Pa3nen 6. OcHOBBI 2JIeKTpoJUTHYECKOT quccommanuu(11 yacos)

47 | Ilpaktuyeckas 1 [Ipaktnueckas | MccnenoBars 3J€KTPOIIPOBOIHOCTh BOJIBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CIOco0a €€ OUMCTKH
«OuncTKa BOIBI OT
PacTBOPUMBIX
MpUMECEN»

48 | DnekrpomuTrueckas | 1 Jlexums 3HaTh ONPENEIICHHS OHITHH «3JIEKTPOIIUTY,
JCCOLIMAIUS — CHEINEKTPOIUTY, «IJIEKTPOIUTHYECKAS
TJIaBHOE YCJIOBHE JCCOLIAAIUS
MPOTEKAHUS pEeAKIUA
B pacTBOpax.

49 | Dnekrpomutnueckas | 1 «Mo3roBoi 3HaTh onpeeNieHusl HOHATUN «KUCIOTay,
JMCCOLIMAIUS KUCIIOT HITYpM», «OCHOBAHHE», «COJIb» C TOUKH 3PEHUS TEOPUU
, IIleJIOYeH B COJICH. OO6cyxaeHue 3JIEKTPOJIUTHYECKON JUCCOUHAuU. Y METh

00BACHATH OOIIME CBONCTBA KUCIOTHBIX U
HIEJIOYHBIX PACTBOPOB HATMYKEM B HUX HOHOB
BOJIOPOJia ¥ TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATH
YpaBHEHUS dJIEKTPOIUTHUECKON AUCCOIHALINN
KHCJIOT, OCHOBAHUMU U COJICH.

50 | Ipaktuueckas 1 [Ipaktnueckas | [IpowsIrOCTpUPOBATH SKCIIEPUMEHTOM
pabora NelO paboTa KJIACCH(PMKAIUIO BEUIECTB HA 3JICKTPOIUTHI U
«ONEeKTPOIUTUYECKAS HEAJIEKTPOJIUTHI
JTUCCOITAIUS»

51 | Ipaktrueckas 1 3aKpernuTh MOHSITHS «CHIIBHBIN» U «CIa0bIi»
pabotaNel ] 3JIEKTPOJIUT.

«CunpHble U cralbie
AJIEKTPOJIUTHI

52 | Ipaktrueckas 1 HNmets npenicTaBieHre 0 pojiv TEMIEPaTyphl B
pabortaNel2y AJIEKTPOJIUTUYECKON AUCCOLMALNHI
Bnusaue
TEeMIIepaTyphl Ha
JUCCOITMAIIAIO

53 | IlpakTuueckas 1 [Ipaktuueckass | MeTh npeacTaBieHue O BIUSHUU
pabota Nel3 pabora KOHIICHTPALIMK PaCTBOPA AJIEKTPOJIUTA HA €TO




«Bnusauue

SJICKTPOJIUTHYICCKYIO JUCCOIIHNAILIUIO

KOHIICHTpALuu
pacTBopa Ha
JIMCCOLIUALIUION»

54- | Peuienue 4 Pemenue YMeTh 0CyIIeCTBISATh XUMUYECKUE OIBITHI HA

57 | 3KCIIepUMEHTAIBHBIX 3az1a4 3HaHME KaueCTBEHHBIX PEaKIIU; COCTABIIATh
3aJ1a4 110 TemMe MIOJTHBIE M COKpAIIEHHBIC HOHHBIC YPAaBHEHHS
«QNEKTPOIUTUYECKAS HEOOpaTUMBIX PEAKIUi M Pa3bsICHAT MX
JMCCOLIAALUS CYLIHOCTb. XapaKTepU30BaTh YCIOBUS TEUECHUSI

peakuui, uAyIUX 10 KOHIIA, B PaCTBOpax
JJIEKTPOJIUTOB

Pa3nen 7. IlpakTHKYM N0 U3y4YeHHUIO CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB HEOPraHU4eCKUX

coenuHenuii(11 yacoB)

58- | Okcusr: 2 Kpyraslit cton, | YMeHue Ha3bIBaTh CO€AMHEHUS N3YUYEHHBIX

59 | knaccudukanus, H/p. KJIaCCOB (OKCHUJIOB); ONPEIEIATh
HOMEHKJIATypa, IPUHA]IEKHOCTD BELLIECTB K ONpPEAeICHHOMY
CBOIICTBa, KJIaCCy COETUHEHHH (OKCUIaMm);

MOJIy4€eHHueE, XapaKTepU30BaTh XUMUYECKUE CBOMCTBA
MIPUMEHEHHE. OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEUIECTB
JIaGopaTopHBII ONBIT (OKCHJIOB); COCTABIATH (DOPMYJIBI

Ne5. Habmonenue HEOPraHWYECKUX COETMHEHUN U3YUYEHHBIX
pacTBOPUMOCTHU KJIaCCOB (OKCHJIOB)

OKCH/JIOB QJIFOMUHUS,

HaTpus, KaJIbLHS U

M€Y B BOJIE.

60 | I'mapoxcumapl. 1 Jlexuus YMeHue Ha3bIBaTh COCAMHEHUS N3YUYEHHBIX
OcHoBaHus: KJ1acCOB (OCHOBaHMI), OTIPEICTIATh
KJ1accu(puKanus, IPUHAAJIEKHOCTD BEIECTB K ONIPEIEICHHOMY
HOMEHKJIATypa, KJIacCy CO€JUHEHUH (OCHOBaHUIM)
I0JIy4YEHHE.

61 | [Ipakthueckas 1 [Tpaktuueckas | ChopmupoBaTh npeacraBieHue o PH kak o
pabota Nel4 « pabora XapaKTePUCTUKE CPell
Onpenenenne PH
pPacTBOPOB»

62 | IlpakTuueckas 1 N3yunTh CyIIHOCTh PEAKLUU HEUTpaIu3aluu
pabota Nel5
«Peaxkius
HEUTpanu3anuu
B3aumoneiictBue
THJIPOKCUA HATPHS C
COJITHOM KUCJIOTOM»

63 | AmdorepHsie 1 Jloxnael YMeHue xapakTepru3oBaTb XUMHUYECKHE
OKCH/JIBI U CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKHX
THJIPOKCHUBI. coeMHEeHUH (aM(pOTEPHBIX HEOPraHUYECKUX

COEIMHEHUIN)

64 | Kucnotsr. Cocras. 1 KonnextuBHast | YMeHue Ha3bIBaTh COCIMHEHHS N3YYEHHBIX
Knaccudukarus. pabora KJIaCCOB (KHCIIOT); OTPEAETSATh
Howmenknatypa. IIPUHAJUIEKHOCTD BELECTB K ONPEACIEHHOMY
[Tonyuenue KuCIoT. KJIaCCY COEJMHEHMM (KHUCIIOT); yMEHUE

COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX
COEIMHEHUI U3YYEHHBIX KJIACCOB
65 | Xumnueckue 1 KonnexktuBHas | YMeHue cOCTaBIsATh YPaBHEHUS XUMHUECKUX




CBOMCTBA KUCJIOT
JIabopaTopHBIi OMBIT
Nob6.
B3aumopeiicterue
METaJIOB (MarHus,
IIUHKA, Kele3a,
Me€JI1) C pacCTBOPAMH
KHCJIOT

pabora

peakuuii, XapakTepU3yOIINX XUMHUECKUE
CBOWCTBA KUCJIOT; YMEHHUE PACIIO3HABATH
OTIBITHBIM ITyTEM PACTBOPBI KUCIIOT U LIEJI0YEH

66 | Comn. KoiiektuBHast | YMeHHE COCTaBISATH POPMYIIBI
Knaccudukarms. pabota HEOPraHMYECKUX COCTMHEHUH U3yIeHHBIX
Homenknatypa. KJIacCcOB (coJieit); yMEHUe Ha3bIBaTh
Crioco6bI oJTy4eHHst COEIMHEHUS U3yYEHHBIX KJIacCOB (coJeil);
coJieit OTIpE/ICISITh PUHAIICKHOCTD BEIIECTB K

OTIpe/IeIEHHOMY KJIacCy COeAMHEHUH (cotiei);
YMEHHE COCTaBIISITh (POPMYIIbI
HEOPraHWYECKUX COCTMHEHU N

67 | CeoiicTBa comeii KomnextnBHas | YMeHne XxapakTepHu3oBaTh CBOMCTBA

paboTa M3YyYEHHBIX KJIACCOB HEOPTaHNIECKUX BEIIECTB

(comeit); yMEHHE COCTaBIISITh YpaBHEHUS
XUMHAYECKUX PEAKIHHA, XapaKTEePHU3YIOIIIX
XUMHUYECKHE CBOMCTBA COJIEH

68 | Ypok o6o0mieHne ITonBeneHue UTOTOB




IlepeyeHb TOCTYIHBIX HCTOYHUKOB HHGpOPMAaLNHU
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OoAPOOHO OCBEIICHBI Pa3IMYHbIE ACIIEKTHI paCCMAaTPUBAEMbIX BONPOCOB. KX
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