MYHUIIUITAJIBHOE KA3EHHOE OBIIIEOBPA3OBATEJIbBHOE YUPEXIEHUE
«TPETBAKOBCKAS CPEAHAA OBILIEOBPA30OBATEJIBHAS IIKOJIA»

[Ipunsro YTBepxKIACHO

Ha 3aCENaHNU Hupekrop

M€IarOru4ecKoro COBETa E. A. KapaueBa
IIpotokon Ne 15 [Mpukaz Ne 29/2

ot 05.06.2023 r. or 05.06.2023 r.__

Ka pa Yy e Ba MNoanucaHo undposoii

nognucoio: Kapayesa E.A.
[ara: 2023.06.13 13:35:49
E.A. +07'00"

Pa6ouas mporpamma
KYpca BHEYPOYHOI AeITeIbHOCTH €CTECTBEHHO-HAYYHOI HANIPABJIECHHOCTH
«XHMHUA BOKPYTI HAC»
IenTpa «Touka pocra»
A9 yyamuxces 8-9 kiaccon
Ha 2023-2024 yuyeOHbIii roj

CocraButens: Anekcanapona ["'anuHa AsiekcaHapoBHA
Yuurenar XUMAN

ct. TpethsakoBo 2023 roxa



PABOYAS TIPOI'PAMMA BHEYPOYHO# AeSITEJIbHOCTH 110 XUMHHU
1 8-9 KJIaCCOB € UCIO0JIb30BaAHUEM 000PYI0BaHUA HeHTPa «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 IPOTHBOpEUAT
peanbHOCTU. TOJIBKO OCYIIECTBIISII XUMUUECKUM DKCIIEPUMEHT MOKHO MPOBEPUTH
JIOCTOBEPHOCTh TPOTHO30B, CJCJIAHHBIX HAa OCHOBaHWM Teopuu. B mporecce
AKCIEPUMEHTAILHON  palOThl  ydalluecss MPUOOPETAIOT  OMbBIT  MMO3HAHUS
peaTbHOCTH, SIBISIOMIMICS BaXXHBIM dTaroM (OPMUPOBAHUS Yy HUX YOEKIEHUI,
KOTOpbIE, B CBOIO OYEPE/lb, COCTABIISIIOT OCHOBY HAYyYHOT'O MUPOBO33PCHHUS.
Buenpenne obopynoBanusi nmudpoBoit jadoparopuu 1eHTtpa «Todka pocrtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Mpollecc oOydeHus xumuu. KonuuecTBeHHBIE
AKCTIEPUMEHTHI TTO3BOJIAT TMOJYy4YaTh JOCTOBEPHYHO MH(POPMAIUIO O TPOTCKAHUM
T€X WJIA HWHBIX XHMHYECKHX TIpolleccax, O CBOMCTBaxX BemecTB. Ha ocHoBe
MOJIYYEHHBIX JKCIIEPUMEHTAIBHBIX JTAHHBIX 00ydaeMble CMOTYT CaMOCTOSITEIIHLHO
Jienath BBIBOJBI, 0000IIAaTh pe3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HaYHO OyAeT crmocoOCTBOBATh TOBBIIICHUIO MOTHUBALMU  OOy4YEHUS
IIKOJIbHUKOB.
Jns u3ydeHus: npenMera «XUMHsS» Ha 3Tarle OCHOBHOTO OOIIEro oOpa3oBaHUS
OTBOAUTCS 68 4acos:
8-9 xitacc —68 yacos;

Jannast oOpasoBarenbHasi MporpamMma OOECTeUYHMBAECT YCBOCHHE YYAIIUMUCS
BOKHCHUIINX XUMHUYECKMX 3aKOHOB, TEOPUH U  TOHATHH;  dopMupyer
NpEACTaBICHUE O POJIM XMMHHM B OKPYKAlOLlEM MHUpE U KU3HU yenoBeka. [lpu
ATOM OCHOBHOE BHUMAHHE YAEISIETCS CYUIHOCTU XMMHUYECKUX PEAKIUN U METOAaM
UX OCYIIECTBIICHHUS.

OnHUM W3 OCHOBHBIX MPUHLMUIIOB MOCTPOCHUS MPOTPAMMBbI SIBIASETCA MPUHIUII
JOCTYNHOCTH. OKCIEPUMEHTAIbHbIE JIaHHBIE, IOJYYEHHbIC YYAIIUMHUCSA MpHU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIOT YYalIUMCS CAMOCTOSATEIBHO
JenaTh BBIBOJbI, BBISBISATH 3aKOHOMEpHOCTU. lloaxonabl, 3aloOKEHHbIE B
coJiepKaHKe IPorpaMMBbl Kypca, CO34al0T HEOOXOIUMbIE YCIIOBHS sl CHCTEMHOTO
YCBOGHHUSI yYalllUMHCSI OCHOB HAyKH, /i OOECIEeUeHHs] pPAa3BUBAIOIIETO U
BOCIIUTHIBAIOLIETO  BO3ACHCTBUS ~ OOy4YeHHS  HAa  JUYHOCTh  YyYallerocs.
dopmupyeMble 3HaHUSI JOJKHBI CTaTh OCHOBOM CHUCTEMbI YOEKI€HUM IIKOJIbHUKA,
LHEHTPAJIBHBIM SJIPOM €ro HAy4YHOI'0 MHUPOBO33PEHUS.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcsi peanu3aiusi 00pa3oBaTEIbHBIX
MPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKON HAPABICHHOCTEN,



pa3pabOTaHHBIX B COOTBETCTBUM C TpEeOOBAaHUSAMM 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHusd M ¢ yu€roM pexkomeHpauuil denepanbHOro orneparopa y4eOHOTO
npeamera «XuMus».

OOpasoBaTenbHass MmporpaMMa IMO3BOJSIET  UHTETPUPOBATH  peaIU3yeMble
MOJXO/IbI, CTPYKTYPY U COZAEp>KaHWE MPU OpraHu3aluu OO0yueHUs XUMHH B 8—9
KJIacCax, BBICTPOEHHOM Ha 0a3ze J000ro U3 JAOCTYHHBIX Y4e€OHO-METOAMYECKUX
komiiekcoB (YMK).

Ucnonw3oBanue obGopynoBanusi «Touka poctay mpu peanusaruu nanHor OI1
MO3BOJISIET CO3/1aTh YCJIOBHUS:

— I pacIIUPEHUs COIEP KaHMS IIKOJIBHOTO XUMUYECKOro 00pa3oBaHus;

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

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

— sl paboThl ¢ OJApEHHBIMHM IIKOJBHHUKAMH, OPraHU3AIMU HX Pa3BUTHUS B
pa3TUYHBIX 00acTIX 00pa30BaTeNbHOM, TBOPUECKON AEATENHHOCTH. —

Heab v 3apa4un

1. Peanuzanus OCHOBHBIX O0O0IIe00pa30BaTEIbHBIX MNPOrpaMM IO YYEOHBIM
npeaMeTaM €CTECTBEHHOHAYYHON HANpaBIEHHOCTH, B TOM YKCIIE B paMKax
BHEYPOUHOM JEATEILHOCTH 00yUYaIOIIUXCS;

2. BBEJICHHE COBPEMEHHBIX CPEJICTB OOYYEHHS M BOCITUTAHUS JJIs U3Y4YCHHUS (B
TOM qyuCle AKCIIEPUMEHTATILHOTO) JTUACIUTIINH (Momyeit)
€CTECTBEHHOHAYYHOW  HAIpPaBICHHOCTH TMpPU pPealM3aldd  OCHOBHBIX
0011e00pazoBaTeIbHbIX porpaMmm u JIOTIOJIHUTEIIbHBIX
o0mreoOpazoBaTeNbHbIX MpPOTpaMM, B TOM 4YHCJIE IS PaCHIUPECHUS
coJiep KaHus yueOHOTO mpeaMeTa « XuMUsy.

3. BOBIICUEHHUE yUYAITUXCS B MPOCKTHYIO ACSITEIIHHOCTb.

[Ipodunbublii  KOMIUIEKT  oOopymoBanmsi  1eHTpa «Touka — poctay
oOecrieunBaeT dA(PPEKTUBHOEC MOCTHIKEHUE O0Opa30BATENBHBIX  PE3YJIbTATOB
oOyJammuMHUCS 1O TpPOrpaMMaM €CTeCTBEHHOHAYYHOW  HANpPaBJICHHOCTH,
BO3MOKHOCTh YTJyOJIEHHOTO M3Y4YEHHs OTACNbHBIX MPEIMETOB, B TOM YHUCIE IS
dbopMupoBaHus H300pPETATEIHCKOTO, KPEATUBHOTO, KPUTHYECKOTO MHBIIIJICHUS,
pa3BuTHs (PYHKIIMOHAILHOW TPaMOTHOCTH y OOYydYaromuxcs, B TOM YHCIE
€CTECTBEHHOHAYYHON U MAaTEMAaTUYECKOM.

DOKCIEPUMEHT SIBIISICTCSI UCTOYHUKOM 3HAHUW M KPUTEPUEM MX MCTUHHOCTH B
Hayke. KoHuenuuss coBpeMeHHOro o0pa3oBaHus MOAPA3yMEBAET, YTO B Y4EOHOM
OKCIIEPUMEHTE  BEAYyIIYO  pOJIb  JOJDKEH  3aHATh  CAMOCTOSITEIbHBIN
HCCIIEIOBATEIbCKAN YUEHUUECKAN SKCIIEPUMEHT.



CoBpeMeHHBbIE HKCIIEPUMEHTAIbHBIE HCCIEAOBAHMS IO XUMHUHU YXKE€ TPYIHO
MpeACTaBUTh 0€3 HCHOJB30BAHUS HE TOJBKO AHAJIOIOBBIX, HO M LHU(PPOBBIX
U3MEPUTEIIBHBIX npuOOpOoB. B denepanbHOM I'ocynapctBeHHOM
O6pazoBarenbHom  Cranpapre (PI'OC) npomucaHo, UYTO  OJHUM U3
YHUBEPCAJIbHBIX YYE€OHBIX AEHCTBUMN, MPUOOPETAEMBIX YUALIUMUCA, JOJKHO CTaTh
YMEHHE «IPOBEICHUS OMBITOB, IMPOCTBHIX 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 IIKOJE. ITO CBSA3aHO C
PAIOM MPUYHH:

TPAJULIMOHHOE WIKOJIbHOE O00O0pYyIOBaHHE U3-3a OrPAHMYEHUS TEXHUUYECKHUX
BO3MOXHOCTEH  HE  MO3BOJIIET NPOBOJUTH  MHOTHME  KOJIMYECTBEHHBIE
UCCJIEIOBAHUS;

JUTUTETLHOCTH MTPOBEICHHSI XUMHUECKUX MCCIIEIOBAHUI HE BCET]Ia COTJIacyeTcs
C JUIUTEIBHOCTHIO YUEOHBIX 3aHITHI;

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

[udposas nabopaTopusi MOJHOCTHIO MEHSET METOJIUKY U COIEp’KaHue
AKCIIEPUMEHTATBLHOM AESTENHHOCTU U PEUIAET BHIIIETIEPEUNCICHHBIE TPOOIEMBI.
[upoxuit CrieKTp NaTYMKOB MO3BOJSET YUAIIUMCS 3HAKOMHUTBCS C IMapaMeTpaMu
XUMHYECKOTO JKCIIEPUMEHTAa HE TOJIbKO Ha KAa4eCTBEHHOM, HO U Ha
KOJIMYEeCTBEHHOM  ypoBHe. [ludpoBass nmabGoparopus TO3BOJISIET  BECTH
JUTUTETLHBIN SKCIIEPUMEHT JaKe B OTCYTCTBHE DKCIIEPUMEHTATOPA, @ YaCTOTa UX
U3MEpPEHUI HEMO/IBJIACTHA Y€JIOBEYECKOMY BOCIIPHUSITHIO.

B mpomecce ¢dopmMupoBaHHS OKCIEPUMEHTAIbHBIX YMEHHH YYCHHK
oOydaeTcs 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 y4YalIuxcs BO3HUKAET MEPBUYHOE— IMPEICTABICHUE O
MaciTadax BEIUYHH);
B TpaduyueckoM: CTpPOUTh TpadWku 1O TAONMYHBIM JAaHHBIM, YTO Ja&T
BO3MOXXHOCTh MEpPeX0/ia K BBIABMKEHHUIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH
MEXIy BeIMYMHAMH (MIPH OSTOM YYHUTENh TOKa3bIBA€T MPEUMYIIECTBO B
BU3yaJM3allid  3aBUCUMOCTEH  MEXAy  BEIWYMHAMHU, HATJIAIHOCTH U
MHOTOMEPHOCTH);



B BHJE MaTEeMAaTHYECKUX YypaBHEHHUH: JaBaTh MAaTEMaTHYECKOE OIMCaHHUE
B3aMMOCBSI3U BEJIMYMH, MaTeEMaTHIYECKOE 0000IIEHHE.

[lepexon oOT KaxAOro ndTama MpPEACTaBICHUS WHODOPMALUK 3aHUMAET
JIOBOJIBHO OOJIBIIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpoiiecc
HEOOXOJMM, HO B CTApIIMX KJaccaX MOXKHO OBLJIO OBI 3TO BpeMsi MOTPATHTh 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, KOTOpPbBIE
BBIPAKAIOTCS B CIEAYIONIUX JCHCTBHIX:

- oTIpeieNieHNe MPOOIIEMBI;
— TIOCTaHOBKA MCCIIEA0BATEIHCKON 3a1a4H;
— TUTAHWPOBAHME PEUICHHUS 3a/1a4H;
— TIOCTPOEHHUE MOJIEINICH;
— BBIIBIDKEHHUE TUTIOTE3;— IKCIEPUMEHTAIbHAS POBEPKA THITOTES;

— AdHaJIM3 JAHHBIX 3KCIICPUMCHTOB HUJINA Ha6HIOH€HHﬁ;

dbopMynrpoBaHUE BHIBOJIOB.



1. IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
BHeypouHoii nesiTeqbHOcTH « XUMMUSA» nast 8-9 ki1accoB ¢ uCNo1b30BaHUEM
odopyaoBanus HeHTpa «Touka pocTa» ¢ ONUCAHUEM YHHBEPCAJTBbHBIX
Y4eOHBIX IeHCTBH, JOCTUTAEMbIX 00YYAOIIIMMHUCH

JInuHOCTHBIE pe3yIbTaThl

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

— omnpeJieseHue MOTUBALIMK U3YUYeHUsl yueOHOTO MaTepurarna;

— OLEHHMBAaHHME YCBAMBAaE€MOT0 y4yeOHOTO MaTepuaya, UCXOJd U3 COLMAIIbHBIX U
JUYHOCTHBIX IEHHOCTEM;

— TIOBBILIEHHWE CBOEr0 O0O0pa30BATEILHOIO YPOBHS M YpPOBHA TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX UCTOPUYECKUX COOBITHM, CBSI3aHHBIX C PAa3BUTHEM XUMHH U
00I11eCTBa;

— 3HaHHe NMPaBUJI MOBEJICHUS B YPE3BbIYANHBIX CUTYAIUSX;

— OIIEHUBaHUE COIMAIBHON 3HAYUMOCTH NMPOdeCcCuid, CBA3aHHBIX C XUMUEH;

— BIIaJICHHE TIpaBUJIaMH O€3011aCHOT0 OOpaIeHUs ¢ XUMUYECKUMH BEIIECTBAMU U
000pyAOBaHUEM, MTPOSABICHUE SKOJIOTUYECKON KYIbTYPHI.

MeTanpeaMeTHbIe pe3yJabTaThI

Pecynamuenvie

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

— IeNenojaraHue, BKJIIOYas TOCTAaHOBKY HOBBIX IIeJied, MpeoOpa3oBaHue
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 MPUOPHUTETOB, BBIICICHUE aTbTEPHATUBHBIX CIIOCOOOB
JOCTKEHUS 1IeTU U BIOOp 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 TIOCIEOBATEIILHOCTH
JICHCTBUH;

— opraHu3zaius paboyero Mecta Mnpu BHIITOJIHEHUU XUMUYECKOT0 SKCIIEPUMEHTA;

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



[lo3nasamenvivie

OOyuaronuiics MOJYYUT BO3MOXKHOCTH ISl  (DOPMUPOBAHUSA  CIICIYIOIINX
MO3HABaTEIbHBIX Y Y /1:

— TIOWCK U BBIJIEJICHHE WH(OPMAIINH;

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

— BbIOOp Hanbonee 3(hPEKTUBHBIX CIIOCOOOB PEIICHMS 3aa4ld B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHA;

— BBIIBIDKEHHE 1 000CHOBaHUE TUIIOTE3BI, BEIOOP criocoba e€ MpoBepKH;

— CaMOCTOSITENIbHOE CO3/IaHHE ANTOPUTMa JEATEIBHOCTH MPHU PEUICHUH MPOOIeM
TBOPYECKOTO U MMOMCKOBOTO XapaKTepa;

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

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

— m300pakeHUe COCTaBa MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMUIECKUX (hopmy
Y CYIIIHOCTH XUMHUYECKHX PEaKIHid C TOMOIIBI0 XUMUYECKUX YPABHCHHIA;

— TpOBEICHHWE HAONIONCHUH, ONWCAHWE TPU3HAKOB W YCJIOBHWA TEUYCHWSI
XUMHAYECKUX PEaKIUi, BBHITOJHEHNE XUMHUYECKOTO AKCIEPUMEHTa, BBIBOABI Ha
OCHOBE aHanu3a HaOIIOJEHUI 3a SKCIIEPUMEHTOM, DEIICHHE 3a/ad, MOJY4YCHUE
XUMHAYECKON MH(DOPMAIINH U3 PA3TUIHBIX HCTOYHUKOB;

— yMEHHE OPTaHMU30BBIBAThH HCCIIEIOBAHUE C IIETBIO IIPOBEPKH TUIIOTES;

— yMEHHE JIeJIaTh YMO3aKIIYCHHsI (MHIYKTUBHOE ¥ 110 aHAJIOTHH) U BHIBOJIBI;

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

KOMMVHMKCII’I’ZUGHble

OOyyaromuiicss TMOJXYYUT BO3MOXKHOCTh JUIA  (DOPMUPOBAHUS — CIETYIOITNX
KOMMYHHUKaTUBHBIX Y'Y JI:

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

— aJIcKBaTHOE HCIMOJb30BaHUE PEUYEBBIX CPEACTB JJISI y4acTUsl B JIUCKYCCUHU H
apryMEHTAallMu CBOEH MO3UIIMU, YMEHUE MPEICTABIATh KOHKPETHOE COJIEpKAHUE C
COOOIIICHNEM €T0 B MMCEMEHHON U yCTHOU (hopme,

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



— ompeneseHne croco00B B3aUMOJEHCTBUS, COTPYIHUIECTBO B TIOUCKE M cOOpe
uHpopManuy, ydacTue B Juajiore, MIAHUPOBAHUE OOIIMX CHOCOOOB paboTHI,
NPOSIBICHHE YBAXHUTEIBHOTO OTHOIIEHUS K JAPYTMM YYallUMCS; OIMCaHHUe
COJIEP>KAaHUS BBITIOJIHAEMBIX JCWCTBUN C LEJIbI0 OPHEHTUPOBKH B MPEIMETHO-
MPAKTHYECKOH AESITEeTbHOCTH; YMEHHS YIUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCS K
KOOPAMHAILIUY PA3INYHBIX MIO3UIIUN B COTPYIHUYECTBE;

—  (¢opmynaupoBaTh 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
YyBCTB, MBICJIC, MOTHBOB W TIOTPEOHOCTEH; OTOOpakaTh B peud (OINUCaHUE,
OoOBSICHEHHE) COJAEp)KaHWE COBEpIIAEMBbIX ACHCTBUH, Kak B (QopMe TpPOMKOI
COLIMATM3UPOBAHHON peuH, TaK U B (opMe BHYTPEHHEH pevn;

— pa3BUBAaThb KOMMYHUKAaTUBHYIO KOMIIETEHIIUIO, UCIOJIb3Yys CPEACTBA YCTHOU U
NUCbMEHHOM KOMMYHHUKAallMM Tpu  paboTre ¢ TeKkcTaMu YydeOHUKa W
JOMOJIHUTENIBHOM ~ JIMTEpaTypoil,  CIpaBOYHBIMM  TaOJMLAMH,  TMPOSIBIATH
TOTOBHOCTh K YBa)XXCHMIO HWHOM TOYKM 3pEHUS IpPU OOCYXKACHUU PE3yJIbTaTOB
BBITIOJITHCHHOM paboThI.

HDQOMQMH ble pe3yiibmainbl

Oobyyarmuiicsi HAYyYUTCS:

—MPUMEHSATH OCHOBHBIE  METOJbl  TO3HAHHWA: HAONIOJCHHWE, HW3MEpPEHHE,
AKCHEPHUMEHT;

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

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

—pa3nu4aTh XUMUYECKHE U GU3HMUECKHE SBICHHUSI,

— Ha3bIBaTh MIPU3HAKU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIINii;

—c00JIrI01aTh TIpaBMIIa 0€30MacHOM pabOTHI IPU MTPOBEICHUN OTIBITOB;
—I0JIB30BaThCA TA00PATOPHBIM 000PYIOBAHUEM U TIOCY/I0M;



—MoJy4aTh, coOUpaTh Tra3000pa3Hble BelIeCTBA W  paclo3HaBaTh  UX;
—XapaKTepHu30BaTh (PU3MUECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUH,

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

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

—TOTOBUTH PACTBOPHI C OIIPEAEIEHHON MacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA;
—XapaKTepu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH,

—OIpPEAENATh BUJ XUMUYECKON CBSI3U B HEOPraHUYECKUX COEAUHEHUSAX;
—pacKpbIBATh OCHOBHBIE TOJOKEHUS TEOPUU DJIEKTPOIUTHYECKOW IHMCCOLIMALUH,
COCTaBJSITh YPABHEHUS DJIEKTPOJIUTUYECKOW AUCCOIMALMU KHUCIOT, IIEI0YEH,
COJICH M peakIuii HOHHOTO OOMEHa;

—pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii,
ONPENENATh OKUCIUTEND U BOCCTAHOBUTEIID,

—COCTaBIIATh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

—Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON peaKIIny;
—XapaKTepru30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOWCTBaMU
HEMETAJIJIOB U METAJIJIOB;

—IPOBOAUTH ONBITHI 10 MOTYUYECHHUIO U U3YUYCHUI0 XUMUUYECKUX CBOMCTB Pa3IMYHbIX
BEILECTB;

— TpaMOTHO OOpaIaThCs ¢ BEIIECTBAMHU B IIOBCETHEBHOM KU3HH.

OO0yuaromuiicst MOJY4UT BO3MOKHOCTh HAYUYUTHCH:

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

—XapaKTepu30BaTh  BEIIECTBA IO COCTAaBYy, CTPOCHHUIO H  CBOWMCTBaM,
yCTaHaBJIMBATh MIPUYUHHO-CJIEICTBCHHBIEC CBSI3U MEXITY JTAaHHBIMU
XapaKTepUCTUKAMU BEIIECCTBA;

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

—MPOTHO3UPOBATh CMOCOOHOCTh BEIIECTBA TMPOSBIATH OKHCIUTEIbHBIC W
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCJIEHHUS JJEMEHTOB,
BXOJISIIIHAX B €TI0 COCTaB;



—BBIIBUTaTh W MPOBEPATH HKCHEPUMEHTAJIBbHO THUIOTE3Bl O pe3ylbTaTax
BO3JICUCTBUS PpPa3IUYHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XHUMHUYECKOU
peaKuny;

—HCTOJb30BaTh MPUOOPETEHHBIE 3HAHUS I AKOJOTUYECKH TPaMOTHOIO
MOBEJICHUS B OKPYXKAKOLIEH CpeJie;

—HCTOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETCHIIMM TIPU  BBHITIOJIHEHUU
MIPOCKTOB M PELICHUH y4eOHO-HUCCIIEIOBATEIbCKUX 3a7]ay 10 MU3YYEHUIO CBOUCTB,
CIOCOOOB MOJYYEHHUS U PACIIO3HABAHUSI BEIIECTB;

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

— CO3/71aBaTh MOJICJIM M CXEMbI JIJI1 PEIICHHS y4eOHBIX M MO3HABATEIbHBIX 3a]1ay;
—IOHUMATh HEOOXOJUMOCTh COOJIONCHUS TMPEANUCAHUMN, TpeajiaraéMbiX B
WHCTPYKIIUSIX 110 UCIIOIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHU U JIP.



2. COJEP/ KAHHUE NTPOI'PAMMBI
BHeypo4Hoii aesaTeabHocTH «XUMMWUSA» nis 8-9 kiaccos (68 yacos) ¢
HCI0/1b30BaHHEM 000pyA0BaHus HUPPOBOii 1a0opaTopuu «Touka pocTa»

Paznen 1 Xumunueckas jsadoparopusi(4 yaca)

[TpaBuia TeXHUKH O€30MACHOCTH TP MPOBEIACHUH HCCIICIOBAHUN, MEIUIIMHCKHEC
anTeYKH IIEPBOM IMOMOINM B KaOWHETE XUMHUU. WMHCTpYKTaX IO TEXHUKE
0€e30MMacHOCTH.

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 BelIeCTBA. XUMUYECKUE DIIEMEHTHI.

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

CocraB atmocdepsl. Kucinopos kak BaKHEHIINI KOMIOHEHT aTMOC(EpHI.
JlaGoparopublii  onbITNe2«[lonydyeHue Kucimopoma H3 TNEPEKUCH BOJOPOJA,
JIOKa3aTEeNbCTBO €r0 HATHYUS.

Bopa B macmtabe ninaneTsl. @u3nueckue CBOWCTBA, MapagoKChl BOJbI, CTPOCHUE
BoAbl. [lokazarenu kauecTBa BoJbl. VccinenoBanue BOJbl U3 Pa3HBIX HCTOYHUKOB
JladopaTopHsblii onbITNe3«OnpeneneHue BOAONPOBOJHON U TUCTHIIMPOBAHHOM
BOJBI»

JladopaTopHblii onbITNe4«OKpacka UHAUKATOPOB B HEUTPAJIBHOU cpenie»

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

Yucteie BemectBa W cMmecu. Knaccudukarus cmecedt. CriocoObl paszzieseHus
CMecel: JeHCTBME MAarHUTOM, OTCTauBaHHWe, (QUIBTPOBAHWE, BBITIAPUBAHUE,
KPUCTAJUIN3a1Us, JUCTUIIISLUS

IIpakTnueckas padora Nel «Huctele BelecTBa U1 CMECH»

IIpakTHyeckasi padora Ne2 « ounCTKa BOABI M BO3/yXa OT TBEPJIbIX YACTHUII
Paznen 4. OcHOBBI 3KcIepUMeHTANBbHOM XuMHUHU(19 yacoB)

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

IIpakTuueckas padora Ned«lI3mepeHue TeMneparypbl KUIIEHHS BOABI C
MMOMOIIBIO TATYUKA TEMIIEPATYPbl U TEPMOMETPA»

IIpakTuyeckas padora NeS«OnpeneneHue TeMnepaTypbl KpUCTAIU3AIUN
BEIIECTBA



dusnyecKkue U XUMUYECKUE IBJICHUs. BblelieHne U MoriomeHue Temia — Npu3HaKk
XUMHUYECKOU PEAKIUH.

IIpakTuyeckas padora Ne6 «OKk30TepMUYECKAS PEAKLIHS

IIpakTnuyeckas padora Ne7 «DHmorepMHuUecKas peaKkus)

CKOpOCTh XUMHUYECKUX peaklil. XUMHAYECKUE MPEBpPALICHN. XUMUYECKHUE
peakuuyu. XMMUYECKUE YpaBHEHUs. BBIITOTHEHUE TPEHUPOBOYHBIX YIIPAXKHEHUN
I10 COCTABJICHUIO YPAaBHEHUN XUMHUUYECKUX PEaKUUi. TUIIbI XUMUYECKUX PEAKLIUM.
IIpakTuyeckas padora Ne8» Tunbl XUMUYECKUX PEAKIIUIT»

Pa3nen 5. OcHoBbl pacueTHoii xumuu(10 yacon)

Monbs — eauHuIa KOJMYECTBA BelecTBa. MonsipHas Macca. Beruncienus no
XUMHYECKUM ypaBHEHUSIM. 3aKOH ABorajpo. MossipHbIii 00beM ra3os.
OTHOCUTENBHASA IUNIOTHOCTh T'a30B. PelleHne sKCrepruMeHTAIbHBIX 33/1a4 110 TEME
«IIpakTUKyM MO W3yYEHUIO CBOMCTB BEUIECTB OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX
COE€IMHEHUH »

Pa3nen 6. OcHoBBI djieKTpouTHYeCKO quccounannu(l1 yacos)

IIpakTuueckas padora Ne9 «OuucTka BOJAbI OT PACTBOPUMBIX ITPUMECEII».
DNEKTPOIUTHYECKAs TUCCOIUAIUS — TTIABHOE YCIIOBUE MIPOTEKAHUS PEeaKIuil B
pacTBopax. JNEKTPOIUTHYECKAs TUCCOIUAIUS KUCIIOT , IIEJI0Yeil U colei.
IpakTuyeckas padora NelQ «D1eKTpoIUTHIECKAS JUCCOLIMALINS
IpakTuueckas paboraNell «CunbHbIe U ci1a0ble AIEKTPOIUTHI
IIpakTuueckas padoraNel2» BnusHue TeMnepatrypsl Ha JUCCOLUALIUIO.
IIpakTuyeckas padora Nel3 «BinusiHue KOHIIEHTpalMu pacTBOpa Ha
JTUCCOIIMAIIHIOY

PenieHre 3KkCriepuMEHTANIBHBIX 33/]1a4 110 TEME «DJIEKTPOJIUTHYECKAS
JTUCCOLIMALIHSI.

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

Oxcunpl: knaccuukanys, HOMEHKIATypa, CBOWCTBA, MOJIy4YeHHUE, TPUMEHEHHE.
JlabopaTopHsliii onbIT Ne5. HabmtoieHre pacTBOPUMOCTH OKCHIIOB alTFOMUHUS,
HATpUsl, KaIbUUs U MEJIU B BOJIE.

IMunpoxcuael. OcHOBaHUS: KiIaccUpUKAIHsI, HOMEHKIATYpPa, TTOJTyYCHHE.
IIpakTuueckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IIpakTuueckas padora NelS «Peakuus nelitpanuzanuu Bzanmonelicteue
TUJIPOKCHJIA HATPUS C COJITHOM KUCIIOTOM

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

XHUMUYECKUE CBOMCTBA KUCIIOT



JlabopaTopHblii onbIT Ne6. «B3auMojelicTBie MeTaioB (MarHusl, IIMHKA,
Keyes3a, M) ¢ paCTBOPAMH KUCIIOT.»

Comu. Knaccudukarus. Homenknarypa. Cioco6sl monyuenus coneit. CpoiicTa
cosen



Y4eOHO-TEMATHYECCKUH IJIAH

Ne | Tema ypoxka Kou-Bo dopma OcHoBHbIE yueOHBIE JEMCTBUS yUaluxcs
/1 4acoB 3aHATUS
Pazgen 1 Xumnueckas jaboparopusi(4 yaca)

1-2 | IlpaBmiia TEXHUKH 2 becena, 3HaTh paBUJIa TEXHUKU OE30IaCHOCTH IIPU
0€301aCHOCTH TIPH pacckas. IIPOBEJICHUH HCCIIE0BaHUN. 3HAaTh COCTaB
IIPOBEJICHUU WHeTpykTaxk. | MEIUIMHCKOM alTeYKu U YMETh OKa3aTh
HCCIIEI0OBaHUM, HEPBYIO METUIIMHCKYIO IOMOIIIb
MEUIIMHCKUE
anTe4yKy MEepBOU
MTOMOTIIN B KaOMHETE
xumuu. MHCTpyKTax
10 TEXHUKE
0€30MaCHOCTH.

3 3HaKOMCTBO C 1 3HAKOMCTBO ¢ | YMeTh paboTaTh CO CIUPTOBKOM, BECAMH, ,
n1abopaTopHBIM XUMHUYECKON MEpHOU NoCyAou
o0opynoBaHUEM nabopaTropuen.

becena

4 XpaHeHue 1 3HaKOMCTBO ¢ | 3HATh KJIaCCU(PHUKAIIUIO PEAKTHBOB TI0 TPyIIam
MaTEpHUAIIOB U XUMHYECKON XpaHEHUs ¥ UX JICCTBUE HA OPTraHU3M.
PEaKTUBOB B nabopatopueii. | [IpaBuiabHO 0OPMIIATE XUMHUECKHI
XUMHAYECKON becena AKCIIEPUMEHT
nabopaTtopuu

Pa3nen 2. BemecTBa, KoTOpbie HAaC OKpYy:kawT 24 yaca(9 Yacon)

5-6 | [IpocThie U cI0XKHBIE | 2 Jlexmust JI0JDKHBI 3HATH: ONIPEICIICHUE aTOMa, TIPOCTOTO
BEIIECTBA. JlaGopatopHasi | U CIOXKHOTO BEIIECTBA, OTIMYUE CMECH U
XUMHYECKHE pabora Ne 1 CJIO’KHOTO BetecTBa J{0JoKHBI yMETh:
anemeHThI. JI/O Nel. pas3iauyaTh IPOCTHIE U CIIOKHBIE BEILIECTBA,
O3HakoMIIeHHE C CMECH U CJIO’KHBIE BEIlleCTBa
oOpa3uamu IpoCThIX
U CJIO’KHBIX BEIIIECTB.

7 CocraB atmocepnr. | 1 CemuHap. 3HaTh 00BEMHYIO JOJII0 COCTABHBIX YacTEH
Kucnopon xax BO3yXa
BAXKHEUIIINIMA
KOMITOHEHT
aTMoc(hephl.

8 JlaboparopHas 1 JL/p. DKCIepUMEHTAIBHO ONPEACTUTH COACPKAHHE
pabota Ne 2 KHCIIOpOJa
«Tomnyyenue
KHCIIOpOJIa U3
MIEPEKUCH BOAOPOJa,

J0Ka3aTeNbCTBO €r0
HATHYUSD).

9 Bopa B macmtabe 1 Kpyruelii ctonn | YMeHue XxapakTepru30BaTh CBONCTBA BOJIbI
TJTAHETHI. (XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
duznueckue HEOpPraHMYEeCKUX BEIIECTB),

CBOMCTBA, apaJ0KChl

BO/Ibl, CTPOEHHE

BO/IbI
10- | [Tokazarenu 4 JlaGopaTopHasi | YMeHHUe XapaKTepu30BaTh CBOMCTBA BOJIBI
13 | kauecTBa BOJIBI. pabota (XMMUYECKHE CBOKWCTBA OCHOBHBIX KJIACCOB




HccnenoBanue Boabl
W3 pa3HbIX
HMCTOYHUKOB
JlaboparopHas
pabora Ne3
«Ornpenenenue
BOJIOIIPOBOJHOM U
JUCTULTAPOBAHHOM
BOJIBDY
JlabopaTopHas
pabora Ned
«Oxpacka
WHJIUKaTOPOB B
HEUTpaAIbHOU Cpee»

HEOPraHUYECKUX BEUIECTB),

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

14

YwucTele BenecTBa 1
CMECH.
Knaccudukanms
CMecei.

1

Jlexuus.

CdopmMupoBaTh MOHATHUS O YUCTOM BEIIECTBE U
CMECH BEILIECTB

15

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

OOGcyxenue,
«MO3TOBOU
ITYPM.

YMeTh XxapakTepru30BaTh CYITHOCTh MOHSITUI
YUCTHIC BEIMIECTBA U CMECH M CTIOCOOBI
paszaeneHust cMecen

16

[IpakTnueckas
pabota Nel «YwucTteie
BEIIECTBA U CMECH»

[IpakTyeckas
pabota

3aKpenuTh MOHITHS O YACTOM BEIIECTBE H
CMECH BEILECTB

17

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

[IpakTyeckas
pabota

3aKp€HI/ITB 3HaHUA O ME€TOJaX OYHMCTKHU
BCIICCTB OT TBEPABIX YaCTHUI]

Pa3nen 4. OcHoBBI dSKCIIepuMeHTaNbHOMH XuMuH(19 yacoB)

18

IIpakTuueckas
pabora Ne3
N3yuenue cBoCTB
BEILIECTB: HATPEBAHUE
BO/Ibl, HATPEBAHUE

OKCHUa KpCMHUA
(IV).

1

IIpakTnueckas
pabora

19

IIpaxTnueckas
pabota
Ned«I3mepenune
TEeMIIEpaTypbl
KHUIIEHHS BOJBI C
MTOMOIIBIO TaTYUKA
TEMIIEPATYPHI U
TEPMOMETPA»

IIpakTnueckas
pabota

Hcnonb3oBanne MpakTHUECKUX U
71a00PaTOPHBIX PabOT, HECTOKHBIX
SKCIIEPUMEHTOB JIJIsl JOKa3aTeIbCTBA
BBIJIBUTAEMBIX MTPEATNOJIOKEHNN; OTCaHUE
pe3yabTaTOB 3TUX PAbOT

20

IIpaxkTrueckas

IIpakTrueckas

Hcnonp3oBanue MPAKTUYCCKUX paGOT JJIsL




pabota pabota MO3HAHUS OKPYXKAIOIIETO MUPA Pa3IHIHBIX
NoS«Omnpenenenue METOJIOB (HaONI0IeHUE, H3MEPEHHUE, OIIBIT,
TEMIEPATYPHI AKCIEPUMEHT, MOJEIUPOBAHUE U JIP.)
KpHUCTaTU3AI[IH

BELIECTBA»

21 | dusnueckue u 1 Jleknus [To3HaKOMUTBHCS C BaKHEUILIMMU XUM.
XUMHYECKUE MOHITHSIMH: (PHU3UIECKHE U XUMUICCKHE
SIBJICHUS. Boiiencaue SIBIICHUSI, XAMUYCCKas PEaKIINs, YMCHHE
U TOTJIOLIEHHE TeIlIa OTJINYATh XUMUYCCKHE PEAKIIUU OT
— IIpU3HAK bu3nUecKuX SBICHUN
XHUMHYECKOU
peakuuu

22 | Tlpaktuueckas 1 [Mpaktuueckass | Mcnonb3oBaHue MPaKTUYECKUX U
pabota Neb pabota 1a00paTOPHBIX pabOT, HECTIOKHBIX
«DK30TEepMHUYECKAs 9KCIIEPUMEHTOB Ul I0Ka3aTeIbCTBA
peaxkuus» BBIJIBUTAEMBIX TIPETIOJI0KEHIH; OTIICAHHE

23 | [IpakTueckas 1 [IpakTyeckass | pe3yJbTaTOB 3THX pabOT
pabota No7 pabota
«QHI0TepMUYECKas
peaxus»

24- | CxopocCThb 2 KonnektuBHas | 3HaTh onpeaeaeHrne CKOPOCTH XUMUYECKOU

25 | XUMHUYECKHX pabora peakuuu u e€ 3aBUCUMOCTD OT YCIOBUI
peakumit npoTekaHus peakunu. [loHnMare 3Ha4ueHHe

TEPMHUHOB «KaTajJu3aTop», KAHTUOUTOPY,
«pepMeHTHI».

26- | XuMHYeCcKue 2 KonnextuBHas | YMeHue XxapakTepu3oBaTh OCHOBHBIE

27 | mpeBpallleHHSL. pabora M0JIO’KEHUS aTOMHO -MOJIEKYJISIPHOTO y4eHUS,
XuMHYecKue MOHUMATD €r0 3HaYCHHE
peaxiuu.

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

31 | ypaBHEHHS. pabota
Beinonnenue
TPEHUPOBOYHBIX
YIPAXHEHUH 110
COCTaBJICHUIO
YPaBHEHUI
XUMHYECKUX
peakuuin

32- | Tumbl XUMHYECKUX 4 YMeHue onpeaenatb peareHThbl U IpOayKThI

35 | peakmuit PEaKIINK; PACCTaBIATh KOAPPUIIUCHTHI B

36 | IlpakTuueckas 1 IIpakTHyeckas | ypaBHEHUSAX PEAKLIUH HA OCHOBE 3aKOHA
pabota Ne8» Turmbt paboTa COXPaHEHHUS MacChl BEIIECTB
XUMHYECKUX
peaxkuuin)

Pa3nen 5. OcnoBbl pacuernoi xumuu(10 yacon)

37- | Monb — enuHUIA 2 Pemenue YMeHue BBIUUCIATH: KOJTUYECTBO BEIIECTBA

38 | konuyecTBa 3a/a4 WJIM MacCy MO KOJIMYECTBY BEIIECTBA UITU
BelecTBa. MomnsipHas Macce peareHTOB WK MPOAYKTOB PEAKIIHH
Macca.

39- | Beruncnenus mo 4 YMeHue BBIUUCISITh MOJIIPHYIO MacCy 1o

42 | XUMUYECKHM dbopMyne coeMHEeHMsI, KOJTMYECTBO BEIIEeCTBa,

YpaBHEHHUSM.

00BEM WU MaccCy o KOJIMYECTBY BCUICCTBA,




00BeMy WIIM Macce PeareHToB UK MPOAYKTOB
peaxkuuu

43- | 3akoH ABOTaIpo. 2 YMeHue BBIUUCIIATh: KOJUYECTBO BEIIECTBA,

44 | MonsipHbiii 00beM 00BEM WM MacCy MO KOJIMYECTBY BEIIECTBA,
ra3os. 00BbeMy MJIH Macce peareHTOB M MPOAYKTOB
OTtHocurenbHast peakuuy; (HaxoIuTh 00BEM raza 1o
IJIOTHOCTH Ia30B. U3BECTHOMY KOJIMUYECTBY BEIECTBA (U

IPOU3BOJIUTH 0OpaTHBIE BBIUMCIICHUS))

45- | Peuienue 2 Pewenne YMeHue: XapakTepu30BaTh XUMUYECKUE

46 | BKCTIEPIMEHTAIBHBIX 3az1a4 CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX
3aJ1a4 110 TemMe BELIECTB; OIPENEIATh IPUHAAICKHOCTh
«[IpakTukym no BELIECTB K OINPEIEICHHOMY KJIaccy
H3Y4YEHUIO CBOMCTB COEIMHEHUI COCTaBIIATh (POPMYIIbI
BEIIECTB OCHOBHBIX HEOPraHUYECKUX COCTMHEHUIN U3YUYEeHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYECKUX
COCTMHEHUH »

Pa3nen 6. OcHOBBI 2JIeKTpoJUTHYeCKO# quccommanuu(l1 yacos)

47 | IlpakTruueckas 1 [IpakTnueckas | MccnenoBaTh 3J€KTPONPOBOIHOCTD BOIBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CIIOC00a €€ OUNCTKH
«OuncTKa BOIBI OT
PacTBOPUMBIX
IpuMecen»

48 | Dnekrposmtuyeckas | 1 Jlexums 3HaTh ONPENEIICHHS TOHITHH «3JIEKTPOITUTY,
JCCOLIMAIUS — CHEINEKTPOIUTY, «IJEKTPOIUTHYECKAS
TJIaBHOE YCJIOBHE JCCOLIAAIUS
MPOTEKAHUS pEeAKIUA
B pacTBOpax.

49 | Dnekrposmtuyeckas | 1 «Mo3roBoi 3HaTh onpeeNieHus] HOHATUN «KHUCIOTay,
JMCCOLIMAIUS KUCTIOT HITYpM», «OCHOBAHHE», «COJIb» C TOUKH 3PEHUS TEOPUU
, IIleJIOYeH B COJICH. OO6cyxaeHue 3JIEKTPOJIUTUYECKON JUCCOIUALIMU. Y METh

00BACHATH OOIIME CBONCTBA KUCIOTHBIX U
HIEJIOYHBIX PACTBOPOB HATMYKEM B HUX HOHOB
BOJIOPOJIa ¥ TUAPOKCHU]L - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATH
YpaBHEHUS SJIEKTPOIUTHUECKON AUCCOIHALINN
KHCJIOT, OCHOBAHUMU U COJICH.

50 | Ipaktuueckas 1 [Ipaktnueckas | IIpowsmrocTpupoBaTh S3KCIEPUMEHTOM
pabora NelO paboTa KJIaCCH(DHMKAIUIO BEIIECTB Ha 3JICKTPOIUTHI U
«DQNEeKTpOoIUTHYECKast HEAJIEKTPOJIUTHI
JICCOLIAAITUSD)

51 | Ipaktuueckas 1 3aKpernuTh MOHSITHS «CHIIBHBIN» U «CIa0bIi»
pabotaNel ] JJIEKTPOJIUT.

«CunpHble U cralbie
AJIEKTPOJIUTHI

52 | IlpakTuueckas 1 HMeThb npeacTaBieHue O pojid TEMIIEPATyphl B
pabotaNel2» JJIEKTPOJIUTUYECKOU JUCCOLUALINT
Bnusaue
TEMIEPaTyphl Ha
JMCCOLIMALIUIO»

53 | [IpakTuueckas 1 [Ipaktuueckass | MeTh npeacTaBieHue O BIUSHUU
pabota Nel3 paboTa KOHIIEHTPALIMK PacTBOPA AJIEKTPOJIUTA HA €TO




«Bnusauue

SJICKTPOJIUTHYICCKYIO JUCCOHNAIINUIO

KOHIICHTPAIUN
pacTBopa Ha
JTUCCOIUAITHION

54- | Pemenue 4 Pemenue YMeTh OCYIIECTBIATh XUMUYESCKUE OIBITHI HA

57 | aKkcrepUMEHTATbHBIX 3aaq 3HaHUE KaUYECTBEHHBIX PEAKIIUI; COCTABIISITh
3a/1a4 1o TeMe MOJTHBIC ¥ COKpAIllEHHbIC MOHHBIC YPaBHEHUS
«INEKTPOTUTHIECKAS HEOOpATHMBIX PEAKIIUi U Pa3bICHATH UX
JTUCCOITHAITUSY CYIIIHOCTb. XapaKTepPU30BaTh YCIOBUS TCUCHUS

peakuuii, HAymux 10 KOHIA, B paCTBOpax
AJIEKTPOIUTOB

Pazpnen 7. [IpakTuKyM N0 M3y4eHUIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX

coequHenuii(11 yacon)

58- | Okcuppr: 2 Kpyruslii cton, | YMeHue Ha3bIBaTh COCTMHEHNS N3yICHHBIX

59 | xmaccudukanms, H/p. KJIaCCOB (OKCHUJOB); OTIPEAETATh
HOMEHKJIaTypa, MPUHAJICKHOCTH BEIECTB K OMPECIICHHOMY
CBOWCTBA, KJIACCY COECTMHEHUN (OKCHUIaM);

MOJTy4deHHE, XapaKTEPU30BaTh XUMUYECKHUE CBOMCTBA
MIPUMEHEHHE. OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB
JIaGopaTopHBII ONBIT (OKCHJIOB); COCTABIATH (DOPMYJIBI

Ne5. Habmonenue HEOPraHWYECKUX COETMHEHUN U3YUYEHHBIX
pacTBOPUMOCTHU KJIaCCOB (OKCHJIOB)

OKCHJIOB aJTFOMHUHUS,

HATpHUsI, KaJIbLUS U

MeJH B BOJIE.

60 | l'uapokcuabl. 1 Jlexmust YMeHue Ha3bIBaTh COCAMHECHUS U3YUCHHBIX
OcHoBaHus: KJ1acCOB (OCHOBaHMI), OTIPEICTIATh
KJ1acCU(pUKaIMS, MIPUHA]IEKHOCTD BEIIECTB K ONpEeAeICHHOMY
HOMEHKJIaTypa, KJIaCCy COEMHEHHM (OCHOBAHUSM)
MOJIyYeHHUE.

61 | [IpakTuyeckas 1 [Tpaktnueckas | ChopmupoBaTh npencraBieHue o PH kak o
pabota Nel4 « pabora XapaKTePUCTUKE CPell
Onpenenenne PH
pacTBOpPOBY

62 | IlpakTuueckas 1 W3y4uThb CyIIHOCTh peakluy HeUTpanu3auu
pabota Nel5
«Peaxkius
HEUTpanu3anuu
B3aumoneiictBue
TUAPOKCHUIA HATPUS C
COJITHOM KUCITOTOM»

63 | AMdoTepHbie 1 Jloxmasl YMeHue xapakTepru3oBaTh XUMUYECKHE
OKCHJIbI U CBOCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
TUAPOKCHUBIL. coenuHeHuM (aM(OTEPHBIX HEOPraHUYECKUX

COEIMHEHUIN)

64 | Kucnotsl. Cocras. 1 KonnexktuBHas | YMeHue Ha3bIBaTh COCAUHEHUS U3YUEHHBIX
Knaccuduxkarus. paboTa KJIaCCOB (KHCIIOT); OTIPEAETISATh
Howmenknarypa. MPUHAJIEKHOCTh BEIECTB K ONPEACIIEHHOMY
[Tony4yenue Kucnor. KJIACCy COEAMHEHUH (KUCIIOT); yMEHUE

COCTaBIIATH (POPMYITBI HEOPTaHUUECKUX
COEIMHEHUI M3YYEHHBIX KJIACCOB
65 | Xumuueckue 1 KonnexktuBHas | YMeHUE COCTaBIATh YPaBHEHUS XUMHUECKUX




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

pabora

peakuuii, XapakTepU3yOIINX XUMHUECKUE
CBOWCTBA KUCJIOT; YMEHHUE PACIIO3HABATH
OTIBITHBIM ITyTEM PACTBOPBI KUCIIOT U LIEN0YEH

66 | Coun. KonnexkruBHast | YMeHHE COCTaBIATH (DOPMYIIBI
Knaccudukarms. pabora HEOPraHUYECKUX COCTMHEHUN U3Y4YEHHBIX
Homenknatypa. KJIacCOB (coJiell); yMEHUE Ha3bIBaTh
Crioco6bI oJTy4eHHst COEIMHEHUS U3yYEHHBIX KJIacCOB (coJeil);
coJieit OTIpE/ICISITh PUHAIICKHOCTD BEIIECTB K

OTIpe/IeTIEHHOMY KJIacCy COeAMHEHUM (coiei);
YMEHHE COCTaBIISITh (POPMYIIbI
HEOPraHWYECKUX COCTMHEHUHN

67 | CaoiicTBa coneii KonnextuBHasi | YMeHHe XxapakTepru30BaTh CBOMCTBA

pabora W3yYSHHBIX KJIACCOB HEOPTaHUIECKUX BEIICCTB

(comeit); yMEHHE COCTaBIISITh YpaBHEHUS
XUMHAYECKUX PEAKIHA, XapaKTePHU3YIOIIHX
XUMHUYECKHE CBOMCTBA COJIEH

68 | Ypok o6o0mieHne IMonBeneHne UTOTOB




IIepeyeHb 10CTYNHBIX HCTOYHUKOB HH(POPMALMU

B paznene npencraBieH COMCOK KHUT M CChIJIOK Ha CailThl, B KOTOPBIX OoJiee
oAPOOHO OCBEIICHBI Pa3IMYHbIE ACIIEKTHI paCCMAaTPUBAEMbIX BONPOCOB. KX

MOXHO PCKOMCHAOBATH KaK YYUTCIIO, TaK U O6yqaeMBIM, MPOABUBIINM UHTCPCC K

U3y4aeMON TeMe

1.

9.

Bacunses B.I1., Mopo3sosa P.I1., Kouepruna JI. A. IlpakTukym no
aHAJTUTUYECKOU XUMHH: Y4eb. mocobue s By30B. — M.: Xumus, 2000. —
328 c.
I'pocce 3., BaiicmanTens X. Xumus i 1r0003HaTeIbHBIX. OCHOBBI
XUMUU U 3aHuMaresbabie onbITel. I'JIP. 1974. Tlep. ¢ Hem. — JI.: Xumus,
1979. — 392 c.
Hepnronsir B. ®. Mup Boabsl. — JI.: Heapa, 1979. — 254 c.
Kunmun [[. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo st
crtynerToB. — M.: MTTY, 2006. — 322c.
Hcnonb3oBanue udpoBeIiX JadbopaTopuit mpu 00y4YeHUN XUMUH B CpeIHEN
mkone/ becnanos 1. U. lopodees M.B., Kunun [[.M., 3umuna A. 1.,
OpxekoBckuii [1.A. — M.: BUHOM. Jlaboparopus 3nanuii, 2014, — 229 c.
Jleencon M. A. 100 BompoCOB U OTBETOB 10 XUMHU: MaTepuanbl A1
IIKOJIBHBIX pedepaToB, (aKyIbTATUBHBIX 3aHITHI U CEMUHAPOB: YUeOHOE
nocobue. — M.: «MzmatenbctBO ACT»: «M3marensctBO AcTpenby, 2002.
— 347 c.
Jleencon 1. A. Xumuueckue peakiuu: TermmoBoit 3¢ dexT, paBHOBECHE,
ckopocTb. — M.: OO0 «M3natensctBo AcTtpens, 2002. — 192 c.
Heopranuyeckas xumus: B 3 1./ [lox pex. 0. JI. Tperbsixosa. T. 1:
DUBHKO-XUMUICCKHE OCHOBBI HEOPTaHMYECKON XMUMUH: YUSOHUK IS CTY/I.
Beicil. yue0. 3aBeaernit/M. E. Tamm, . FO. JI. TpeTpsikoB. — M.:
N3narensckuii neHTp «Axamgemus», 2004, —240 c.

[letpsnoB U. B. Camoe HeOOBIKHOBEHHOE BEIIECTBO B MUpe. — M.:
Ilegaroruka, 1976. — 96 c.

10.Crpenspaukosa JI. H. U3 gero Bc€ cnenano? Pacckassl o BemecTBe. — M.

SAyza-npecc. 2011. — 208 c.

11.CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO MO NPUTOTOBICHUIO

TUTPOBAaHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.



12.Ouuuknonenus qs aereid. T. 17. Xumus / I'nas. pen.B. A. Bonoaus,
BeJl. Hay4. pen. . W. Jleencon. — M.: ABanTta +, 2003. — 640 c.

13.YeptroB WU.H., )Kykos I1. H. Xumuueckuii 5KCIepuMeHT C MaJIbIMU
KonruecTBamMu peaktuBoB. M.: [Ipocsemenue, 1989. — 191 c.

14.Caiir ®UIIN. OTKpbITHIM O0aHK 3aAaHUI 1711 POPMUPOBAHMS €CTECTBEHHO-
Hay4yHOU rpamoTHocTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

15.Caiir MI'Y. IlporpamMmma Kypca XUMHH IJis1 yyaniuxcst 8—9 kiaccos
00111e00pa3oBaTeIbHOM IKOJIBL. hitp://www.chem.msu.su/rus/books/2001 -
2010/eremin-chemprog.

16. Caiit Enunas kosutekuus iupoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.
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