MHUHHUCTEPCTBO MPOCBEIEHUS POCCUNCKOHN ®EJEPAIIUA
MunucrepcTBo o0pazoBanus KajquHuHrpaackou odaactu
AnmunucTpauusa MO «KpacHO3HAMEHCKUH MYHHUIUNIAJTBHBIA OKPYT

Kagununrpajackoii odsacTm»
MBOY OOII Ne 2 nocénka AllekceeBKa

PACCMOTPEHO YTBEPXJIEHO

Ha megarornyeckom coBeTe MIKOJIBI JIMpeKTOp MIKOJIBI

[TpoToxoi Nel /Antonosa O.I1./
ot «25» aBrycra 2023r.

[Mpuxa3z Ne 113
oT «25» aBrycta 2023r.

TOUKA !'mcm

IMPOI'PAMMA
BHEYPOYHOH J1eATeJIbHOCTH
(ecTeCTBEHHO-HAYYHOE HANIPABJIEHHE)
«YAUBUTEJIBHASA XUMUS»
8-9 kiaccenl

(¢ ucnosib3oBanuem ooopynoBanus «Touka Pocray)

Ha 2023-2024 y4eOHblii roa

AJOKYMEHT NMOANMCAH
QNEKTPOHHOW MOANNCHLIO

CepTtudukar:
O0COFECES58E49FF9B6D829E83EC1EC5151
Bnapeneu: AHToHoBa Onbra MaenosHa
OencteuteneH: ¢ 30.05.2023 go 22.08.2024

CocraBurteab: JleBuenko H.A.
YUUTENh XUMUU U OHOJIOTUU

n.Canosoe, 2023



PABOYAS TIPOI'PAMMA BHeypO4HOH JeATEJIbHOCTH 10 XUMHH
a7 8-9 Ki1accoB ¢ HCNOJIB30BaHNeM 000py1oBanus HeHTpa «Touka
pocTa»

B o0yueHun xumMuu OOJIBIIIOE 3HAYCHHE HMMEET HSKCIEPUMEHT. AHAIU3UPYS
pe3yabTaThl MPOBEAEHHBIX OIBITOB, yyaliuecs yOEKIarTcs B TOM, YTO T€ WJIU
WHBIE TEOPETHUYECKUE TMPEJCTABICHUS COOTBETCTBYIOT WJIM TMPOTHUBOpEYAT
peanbHOCTU. TOJIBKO OCYIIECTBIISII XUMUUECKUN SKCIIEPUMEHT MOXKHO MPOBEPUTH
JIOCTOBEPHOCTh MPOTHO30B, CHACIAaHHBIX HAa OCHOBaHWUU Teopuu. B mporecce
AKCIEPUMEHTATBLHON  pabOThl  ydamuecs MPUOOPETAIOT  OMBIT  TO3HAHUS
pEaTbHOCTH, SIBISIOMIMICS Ba)KHBIM 3TarnoM (POpMHUpPOBaHUSI Y HUX YOEKIICHH,
KOTOpbIE, B CBOIO O4epE/ib, COCTABJISIOT OCHOBY HAYYHOT'O MHUPOBO33PEHHUSI.
Buenpenne obopynoBanus 1mudpoBoit nadopatopuu mneHTpa «Touka poctay
MO3BOJIUT KAYECTBEHHO WM3MEHUTH Mpollecc oOydeHus: Xxumuu. KonmdecTBeHHbIS
AKCTIEPUMEHTHI TO3BOJISIT TMOJIY4YaTh JOCTOBEPHYIO HH(POPMAIUIO O TMPOTECKAHUU
T€X WIA HWHBIX XUMHYECKUX TIpoIeccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIYYEHHBIX JKCIEPUMEHTATBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITEIBHO
JenaTth BBIBOJIBI, 0000IIATh pe3yNbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO
OJIHO3HaYHO OyAeT CcrmocoOCTBOBaTh MOBBIIICHUIO MOTHUBAIMM  OOYYEHHS
IIKOJIbHUKOB.
Jns u3ydeHus: npeamera «XUMHS» Ha 3Tare OCHOBHOrO o00I1ero oOpa3oBaHUs
oTBOAUTCS 68 yacos:
8-9 xiracc — 68 yacos;

Jlannast oOpasoBarenpHas MporpaMMa OOECNEYMBAET YCBOCHHE YYaIIMMUCS
BOKHCUIINX XUMHUYECKHX 3aKOHOB, TCOpPUM W TOHATUH;  (HOpMUPYET
IPEACTaBICHUE O POJIM XMMHHM B OKPYXAIOIIEM MHUPE U KU3HU yenoBeka. [lpu
3TOM OCHOBHOE BHUMAHHE YAENSIETCS CYIIHOCTH XUMHUYECKUX PEAKIUI U METOAaM
UX OCYILIECTBJICHUS.

OnHUM U3 OCHOBHBIX MPUHIIMIIOB MOCTPOEHUS MPOrpaMMBbl SBISIETCS MPUHITUIT
JNOCTYNMHOCTH. OKCIEPUMEHTAIbHbIE [aHHBIE, TIOJYYECHHBIE YYallUMUCA MpHU
BBITIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYalIUMCS CaMOCTOSITEIIbHO
JenaTh BbIBOJbI, BBISIBIATH 3aKOHOMEPHOCTH. Iloaxoabl, 3alloKEHHBIE B
coJiepKaHKe PorpaMMbl Kypca, CO3J1al0T HEOOXOAUMBIE YCIOBUS 1JII CHCTEMHOTO
YCBOGHHUSI y4alllUMHCSI OCHOB HAayKH, JUIsi OOecledYeHusi pa3BUBAIOUIETO U
BOCIIUTHIBAIOLIETO  BO3JAEHUCTBUS ~ OOy4YEHHMs] HA  JIMYHOCTh  y4Yalllerocs.
dopmupyeMble 3HaHUS JIOJHKHBI CTaTh OCHOBOM CHUCTEMbl YOEKIEHUM IIKOJIbHUKA,
LHEHTPAIBHBIM SIAPOM €r0 HAYYHOT'O MUPOBO33PEHUSI.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs: peainszanus 00pa3oBaTeIbHbIX
MPOrPaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKON HANPABICHHOCTEN,



pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUAMM 3aKOHOJATEILCTBA B cdepe
oOpa3zoBaHusg M ¢ y4y€toM pekoMeHjauuid denepanbHOro omnepaTtopa y4eOHOIro
npeamera «XuMHsD.

OOpasoBaTenbHas MOporpaMMa [O3BOJSAET HMHTETPUPOBATH  PEANTU3yEeMbIe
MOJAXOJIbI, CTPYKTYPY U COZAEp>KaHHUE NpU OpraHu3auuu oOy4deHHs XuMuu B §—9
KJIacCaxX, BBICTPOCHHOM Ha 0a3e Jr000ro M3 JOCTYMHBIX Y4€OHO-METOJIUYECKHUX
komiuiekcoB (YMK).

Ucnonw3oBanue obopynoBanusi «Touka poctay mpu peanusaruu gaHHor OII
MO3BOJISIET CO3/1aTh YCJIOBHUS:

—  JUIsl pacIlMPEeHUs COICPKAHUS IIKOJIBHOTO XMMHUYECKOT0 00pa30BaHus;

— JUIs  TIOBBIIIEHUS  TMO3HABATENbHOM  aKTUBHOCTH  oOydarommxcs B
€CTEeCTBEHHOHAY4YHOI 001acTy;

— 78 pa3BUTUS JIMYHOCTH peOEHKa B TMpolecce OO0y4YyeHUss XUMHUH, €ro
crnocoOHocTel, (OPMHUPOBAHUA U  YIOBJIETBOPEHHUS COLMAIBHO 3HAYMMBIX—
MHTEPECOB U MOTPEOHOCTEH;

— s paboThl C OMApEHHBIMU IIKOJBHUKAMM, OPTaHHM3allMM HUX PA3BUTHS B
Pa3TUYHBIX 00JIACTIX 00pa30BaATEIHHOM, TBOPUECKOM AESITEIIbHOCTH. —

Heab u 3agaun

1. Peanmzanus OCHOBHBIX OOII€00Opa30BaTEIbHBIX MNPOrpaMM IO YYEOHBIM
npeaMeTaM €CTECTBEHHOHAYYHON HANpaBIEHHOCTH, B TOM YKCIIE B paMKax
BHEYPOYHOM JIEATEILHOCTH O0Y4AIOIINXCS;

2. BBEJCHHE COBPEMEHHBIX CPEJICTB 00YUYEHUs W BOCHHUTAHMS JJIs U3ydeHus (B
TOM qyuCIe AKCIIEPUMEHTAJILHOTO) JTUACIUTIINH (Momyeit)
€CTECTBEHHOHAYYHOW  HANPABICHHOCTH TIPU  peaju3alud  OCHOBHBIX
0011e00pazoBaTeIbHbIX porpaMm u JIOTIOJIHUTEIIbHBIX
o0mreo0pazoBaTebHBIX MPOTPAaMM, B TOM UHCJIE JJIA PaCHIUPECHUS
coJiep KaHus y4eOHOTO TIpeMeTa « XUMUs.

3. BOBJICUCHHUE yUYAIINXCS B MPOEKTHYIO IEATETLHOCTD.

[Ipodunbublii  KOMIUIEKT  oOopynoBaHusi 1meHTpa «Touka  pocTay
obOecrieunBaeT d(PPeKTUBHOE JOCTWIKEHHE OO0pa30BaTEIbHBIX  PE3yJIbTaTOB
oOydJarmmuMHUCs TI0 TMporpaMmMaM €CTECTBEHHOHAyYHON  HaNpaBJICHHOCTH,
BO3MOKHOCTb YTIyOJIEHHOTO M3YyYEHHS] OTIAEIbHBIX MPEAMETOB, B TOM YHUCIE IS
dbopMupoBaHUST H300pPETATENHCKOTO, KPEATHBHOTO, KPUTHYECKOTO MBIIIUICHHS,
pa3BUTHS (PYHKIIMOHAIBHOW TPAaMOTHOCTH Yy OOYy4Yalomuxcsi, B TOM YHCIIE
€CTECTBEHHOHAYYHON U MaT€MaTUYECKOMU.

DKCMEPUMEHT SIBIISICTCSI UCTOYHUKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTHU B
Hayke. KoHuenmuss coBpeMeHHOro o0pa3oBaHUs MOAPA3yMEBAET, YTO B YUYEOHOM
JKCIIEPUMEHTE  BEAYILYIO  pOJIb  JOJDKEH  3aHSATh  CaMOCTOSATEJbHBIN
WCCIIEIOBATEIbCKUM YUCHUYECKUN SKCIIEPUMEHT.



CoBpeMEeHHbIE SKCIEPUMEHTANIbHBIE MCCIECIOBAaHUS IO XUMHH YXKE€ TPYIHO
MpeACTaBUTh 0O€3 HUCHOJIb30BAaHUS HE TOJIBKO aHAJOTOBBIX, HO W UU(POBBIX
U3MEPUTEIIBHBIX npuOOpOoB. B DenepanbHOM I'ocynapctBeHHOM
O6pazoBarenbHom  Cranmapre (®PI'OC) npomucaHo, 4YTO  OJHMM U3
YHUBEPCAJIbHBIX YUEOHBIX NEUCTBUHN, MPUOOpPETAEMBIX YUAITUMHUCS, TOKHO CTATh
YMEHHE «IPOBEIECHUS OMNBITOB, MPOCTHIX HKCIEPUMEHTATBHBIX HCCIIEIOBAHUMH,
NPSIMBIX U KOCBEHHBIX M3MEPEHUM C HCIOJB30BAaHUEM aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTETBHBIX TPUOOPOBY.

Y4eOHBIH DKCIIEPUMEHT 10 XHMHH, MPOBOJAWMBIA Ha TPaIUIIMOHHOM
o0opyaoBaHuu, 0e3 NpUMEHEHHsI LIU(PPOBBIX JIA0OPATOPHIL, HE MOKET MO3BOJIUTh
B MOJHOW Mepe pPEelIUTh BCE 3a/Jaud B COBPEMEHHOW WIKOJIe. DTO CBSI3aHO C
PAIOM MPUYHH:

TPAJULIMOHHOE UIKOJIbHOE OOOpYAOBAaHHE H3-3a OTPAHUYECHHUS TEXHUYECKUX
BO3MOXKHOCTE  HE  TO3BOJIAET  MPOBOJUTH  MHOTHE  KOJIMYECTBEHHbBIC
UCCJIEIOBAHUS;

JUTUTETLHOCTH MPOBEJICHUS XUMUYECKUX UCCIIEA0OBAHUM HE BCET/Ia COTIacyeTcs
C JUIUTEIBHOCTHIO YUEOHBIX 3aHATHH;

BO3MOXHOCTh ~ TMPOBEJIEHUS  MHOTHX  HCCJIEIOBAaHUWA  OrpaHUYMBAETCS
TpeOOBaHUAMH TEXHUKH O€30MaCHOCTHU U JIp.

[Hudposass nmaGoparopus MOJHOCTHIO MEHSET METOAMKY U COJEpX aHue
AKCIIEPUMEHTATBLHOM JEATEIBHOCTH U PEIIAeT BBILIETIEPEUUCIEHHBIE TPOOIEMBI.
[upoxuit CrieKTp NaTYUKOB MO3BOJISIET YUAITUMCS 3HAKOMUTRCS ¢ TTapaMeTpaMu
XUMHYECKOTO JKCIIEPUMEHTa HE TOJIbKO Ha KayeCTBEHHOM, HO H Ha
KOJMuecTBeHHOM  ypoBHe. [ludpoBas maGoparopust 1MO3BOISET BECTH
JUTUTETLHBIN AKCIIEPUMEHT JJaXKe B OTCYTCTBUE HKCIIEPUMEHTATOPA, a 4acTOTa UX
U3MEpPEHUI HEMO/IBJIACTHA YEeJIOBEYECKOMY BOCTIPUSATHUIO.

B mpouecce ¢dopmupoBaHHMS SKCIEPUMEHTAIBHBIX YMEHUN  yUEHUK
oOydaeTcs mpeacTaBiIsaTh HHPOPMAIIHIO 00 UCCIEAOBAHUH B YETHIPEX BUAX:
B BEpOAJbHOM: OINMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEINb
OKCIIEPUMEHTa, (PUKCUPOBATH BHHMAaHHE Ha HM3MEPSEMBIX  BEIMYMHAX,
TEPMHUHOJIOTUH;
B TaOJMYHOM: 3aMONHATH TAONHIIBI JTaHHBIX, JISKAINUX B OCHOBE MOCTPOCHUS
rpadukoB (MpU ATOM y ydYalIuxcs BO3HUKAET MEPBUYHOE— TMPEJCTABICHUE O
MaciTadax BEJIUYHH);
B TpaduueckoM: CTpPOUTHh TpaQuKd MO TaOJIUYHBIM JaHHBIM, YTO JaéT
BO3MOXXHOCTh IMEPEX0/1a K BBIABMKEHUIO THUIIOTE3 O XapaKTEpe 3aBHCHUMOCTHU
MEXIy BeIMYHMHAMH (IIPU DTOM YyYUTEIh TOKAa3bIBA€T TMPEUMYIIECTBO B
BU3yaJM3allid  3aBUCHUMOCTEH  MEXIy  BEIMYMHAMH, HATISAHOCTE |
MHOTOMEPHOCTH);



B BHJE MaTEeMAaTHYECKUX YypaBHEHHWI: JaBaTh MAaTeMaTHYECKOE OIMCaHHUEe
B3aMMOCBSI3M BEJIWYHH, MaTeMaTHUYEeCKOe 0000IIcHHE.

[lepexon oOT KaXAOro dTama MpeAcTaBICHUS HHPOPMAIMH 3aHUMAET
JOBOJILHO OOJIBIION MPOMEXYTOK BpeMeHH. B 7—8 Kilaccax 3TOT mpouecc
HEOOXOJMM, HO B CTapIIMX KJaccaX MOXKHO OBLIO ObI 3TO BpeMs MOTPATUTh Ha
pemieHre OoJjiee BaXXHbIX 3anad. B 3ToM miaHe mudpoBbie JabopaTopuu
CYIIECTBEHHO 3KOHOMST BpeMs. DTO BpeMsl MOXKHO MOTpaTuTh coriacHo ®I'OC
Ha (QOpMHpOBaHHE HCCIEAOBATEIBCKMX YMEHHMHA  yUYalIuXcs, KOTOpBIE
BBIPAKAIOTCS B CIIETYIOIINX ICHCTBUAX:

- OTpeIeTIeHne IPOOIIEMBI,
— IOCTaHOBKA MCCIIEIOBATENLCKOM 3a/1a4H;
— IUIAaHUPOBAHME PEUICHUS 3a]1a4H;
— MOCTPOCHHUE MOJICIICH;
— BBIIBIDKEHHUE TUTIOTE3;— dKCTICpUMEHTANIbHAS MTPOBEPKA TUTIOTE3;

— AaHaJIM3 HAHHBIX 3KCIICPUMCHTOB HJIHU Ha6HIOJIGHI/II\/JI;

dbopMynrpoBaHUE BHIBOIOB.



1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
BHeypouHoii AesTeabHocTH « XUMMSD» nu1s 8-9 ki1accoB ¢ Mcmoib30BaHuEeM
odopyaoBanus HeHTpa «To4ka pocTa» C ONMCAHMEM YHUBEPCAJIbHbBIX
Y4eOHBIX IeHCTBHUIl, JOCTUTAeMbIX 00Y4AK0 LIMMHCS

JInYHOCTHBIE pPe3yJIbTATHI

OOyyaromuiicss MONYYUT BO3MOXKHOCTh I (POPMUPOBAHUS  CIEAYIOLIUX
JIMYHOCTHBIX Y Y 1:

— oIpeJelieHHe MOTUBAIMU U3YyYCHUS Y4eOHOro MaTepHana;

— OILICHMBAaHUE yCBaMBAaE€MOIo y4eOHOTO MaTepuania, UCXOJ U3 COLMAIBHBIX U
JUYHOCTHBIX IEHHOCTEH;

— TIOBBIIIEHHE CBOEro O0pPa30BaTENBHOTO YPOBHA M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX UCTOPUYECKUX COOBITHH, CBA3aHHBIX C Pa3BUTUEM XHMHH U
00I11eCTBa;

— 3HaHHE TPaBWJ TMOBEICHHUSA B UPE3BBIYANHBIX CUTYAlUAX;

— OIICHUBAHUE COLMAIbHON 3HAYMMOCTU MPOQECcCHii, CBSI3AHHBIX C XUMHEH;

— BIIaJIHUE MpaBUiIaMu 0€30MaCHOTO 0OpaIlEeHUs C XUMUYECKHUMH BEIIECTBAMHU U
000py1I0BaHUEM, MIPOSIBICHUE IKOJOTUUECKON KYJIbTYPBI.

MeTanpeameTHble Ppe3yJabTaThl

Pecynamuenvie

OOyyaromuiicss TOJYYUT BO3MOXHOCTh JJisi  (OPMHPOBAHUS  CIEIYIOLIUX
peryysiTuBHbIX Y Y /1:

— [eJienoJiaraHue, BKIJIIOYas IIOCTAHOBKY HOBBIX IIeJiei, TpeoOpa3oBaHuUE
MMPAKTAUYECKOM 3aJa4yd B IO3HABATEJIbHYIO, CAMOCTOSTEIbHBIN aHAIN3 YCIOBUM
JOCTH>KEHUS 11eJIM HAa OCHOBE y4€Ta BBIICJICHHBIX YUUTEIEM OPUEHTHPOB JIEHCTBUS
B HOBOM Y4eOHOM MaTepuasie; TUIAHUPOBAHUE ITyTH TOCTHUKCHUS LIETICH;

— YCTaHOBJICHHE IIEJIEBbIX MPHUOPUTETOB, BBIJACICHUE AJTbTEPHATUBHBIX CIIOCOOOB
JOCTIKEHUS 1IeTT U BbIOOp Hanbosee 3¢ (HEeKTHBHOTO crioco0a;

— YMEHHUE CAaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIISTh UM;

— YMEHHE NMPUHHUMATh PEIIeHUs] B MpOoOJIEMHOM CUTYyalluu;

— TIOCTaHOBKAa Y4YEOHBIX 3a7ad, COCTaBJICHHE IJaHA W TMOCJIEI0BATEIHHOCTU
JICHCTBUH;

— Opra"m3aius pabouero MecTa mpy BHITIOJTHEHUH XUMUYECKOTO SKCTICPUMEHTA,

— TPOTHO3UPOBAHUE PE3YIHTATOB 00YUYEHUSI, OLICHUBAHHE YCBOCHHOTO MaTepuarna,
OIICHKAa KauyeCcTBa W YPOBHS MOJYYEHHBIX 3HAHWM, KOPPEKLHUs IUIaHa U crocola
NEUCTBUS MPU HEOOXOIUMOCTH.



[lo3nasamenvrvie

OOyuaronuiics TOJYYUT BO3MOXKHOCTH JJii  (POPMHUPOBAHUSL  CIIEIYIOIIUX
MO3HaBaTEIbHBIX Y Y /1:

— TIOWCK U BBIJIEJICHUE HH(POpMAITUH;
— aHaJu3 YCJIOBUU M TpeOOBaHUM 3a7jauu, BIOOP, COMOCTABICHUE U OOOCHOBAHUE
crioco0a pelieHus 3a1a4u;

— BbIOOp Hambosee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS 3a7a4ld B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHA;

— BBIABI)KEHHE M 000OCHOBAHHUE TUTIOTE3HI, BBIOODP CrIocoba e€ mpoBEPKH;

— CaMOCTOSITEIbHOE CO3JaHME ATOPUTMA JIESTEIBHOCTH MPU PELICHUH MpolieM
TBOPYECKOT'O U MOMCKOBOT'O XapakTepa;

— YMEHHsI XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO U CBOHCTBAM;

— OIMCBHIBAHHWE CBOMCTB: TBEPJBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIICICHUEC
MX CYIIECTBEHHBIX MTPU3HAKOB,;

— U300pakeHHEe COCTaBa MPOCTEUIINX BEHIECTB C TIOMOIIBI0 XUMUYECKIX (hopmy
Y CYIIHOCTH XUMHUYECKUX PEAKIIHA C TOMOIIBI0 XHMHUYECKUX ypaBHEHUH;

— TpoBelcHHE HAONIONCHW, ONHCAaHUE TPU3HAKOB U YCIOBUH TEUCHUS
XAMUYECKUX PEaKIMid, BBIIOJHEHHE XWMUYECKOTO SKCIEPUMEHTa, BBIBOABI Ha
OCHOBE aHaln3a HaOJIONEHUI 32 SKCIIEPUMEHTOM, pelleHHe 3a/ad, MOJy4YeHHe
XUMUYECKO MH(OPMAIUH U3 PA3TUYHBIX UCTOYHUKOB;

— yYMEHHE OpPraHW30BBIBATH HUCCIENOBAHUE C IEBI0 MPOBEPKU TUIOTES;

— yMEHHE AeNaTh yMO3aKIIOUYeHUs (MHAYKTUBHOE U 110 aHAJIOTHH ) ¥ BBIBOIBI;

— yMeHHE OOBEKTHMBHO OIICHHWBATh MH(OpPMAILMIO O BEUIECTBAX M XUMHUYECKHX
nporeccax, KpUTHYECKH OTHOCUTHCA K IICEBIOHAYYHON MH(POPMALIUH.

KOMMVHMKCII’I’ZUGHble

OOyyaromuiicss TMOTYYUT BO3MOXKHOCTH 1S (DOPMHUPOBAHUS  CIEIYIONIUX
KOMMYHHUKaTUBHBIX Y'Y /I:

— TOJIHOE M TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUM C 3ajadyaMu U
YCJIOBUSIMH KOMMYHUKAIUH;

— aJIeKBaTHOE KCIOJIb30BAHHE PEYEBBIX CPENICTB JUISl Yy4acTUs B JUCKYCCHHM U
apryMEHTAallMu CBOEH MO3UILKUU, YMEHUE MPEJCTABIATh KOHKPETHOE COJIEPHKAHUE C
COOOIIIEHNEM €ro B MUChbMEHHOW M YCTHOU (hopme,

— ompeneseHue crnocoO0B B3aMMOJEHUCTBUSA, COTPYIHUYECTBO B MOMCKE U cOOpe
uH(popMaImy;



— OompenesieHue crnocoOO0B B3aMMOJEHUCTBUSA, COTPYIHUYECTBO B MOUCKE U cOOpe
uHpopMalK, ydyacTue B Juajore, IUIAaHUPOBaHUE OOIIUX CMOCOOOB palOoTHI,
MPOSBICHUE YBAKUTEIBHOTO OTHOUIEHUA K JPYIMM Yy4yalluMCS; OINUCaHUe
COJIep KaHUs BBIMOJIHSAEMbIX JEHCTBUN C UENbI0 OPUEHTUPOBKM B MPEIMETHO-
MPAKTUYECKOMN AESATENbHOCTH; YMEHHUS YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K
KOOPJMHALMHU Pa3INYHBIX MO3UIUI B COTPYJHUYECTBE;

—  (¢dopmynupoBath COOCTBEHHOE MHEHHE U TO3UIIMIO, APTYMEHTHUPOBATh U
KOOPJMHUPOBATh €€ C MO3ULMAMU MapTHEPOB B COTPYJHUUYECTBE MPH BHIPAOOTKE
oOILIEero peleHusi B COBMECTHOM J1eSITeIbHOCTH;

— OCYIIECTBJISATh B3aUMHBIM KOHTpPOJIb W OKa3blBaTb B COTPYIHHYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

— IUTAaHUPOBATH OOIIKE CIIOCOOBI pabOThI; OCYIIECTBISTH KOHTPOJIb, KOPPEKLHIO,
OLICHKY JecTBUM napTHEpPA, yMETh YOEKIaTh;

—  HCIIOJIb30BaTh aJIEKBaTHBIC SI3BIKOBBIE CPEJCTBA [JIi OTOOpa)KEHHS CBOUX
YyBCTB, MbICIIEH, MOTHMBOB M MOTpeOHOCTEH; OTOOpakaTb B peuu (ONHCaHHE,
O0OBSICHEHHE) COJAEp)KAaHUE COBEpIIaeMbIX NEHCTBUM, Kak B (opmMe T'poMKOM
COLIMAJIM3UPOBAHHOM peuH, Tak U B GopMe BHYTPEHHEH peun;

— pa3BHBaTh KOMMYHUKATHBHYK) KOMIIETEHLIHIO, MCIOJIb3Ysl CPEICTBA YCTHOW U
OUCbMEHHOM KOMMYHUKAallMM Tpu paboTe ¢ TeKcTaMu ydyeOHMKA |
JOMOJIHUTENIBHOM ~ JINTEpaTypoil,  CIpaBOYHbIMM  TaONMLAMH,  MPOSBISATH
TOTOBHOCTh K YB@)XCHMIO HMHOM TOYKM 3pEHUs] NMpH OOCYKIEHUHU pPE3yJIbTAaTOB
BBITTOJIHEHHOM paboTHlI.

HDQOMQMH ble pe3yibniamnbsvl

OOyyawmuiici Hay4YuTCs:

—MPUMEHATh  OCHOBHBIE METOJbl  TO3HAHWSA: HAONIOJACHUE, HU3MEpPCHHE,
AKCIIEPUMEHT;

— OIMCHIBATh CBOMCTBA TBEPJBIX, JKHUJKHUX, Ta3000pa3HBIX BEIICCTB, BBIACISA HX
CYIIIECTBEHHBIE MPU3HAKH;

— pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHS MACChl BEIIECTB, AaTOMHO-MOJICKYJIIPHOU
TEOpHHU;

—pa3IMyaTh XUMUYECKHE U (PU3UICCKHEC SBICHUS,

— Ha3bIBaTh MPHU3HAKU M YCJIOBHUS MPOTEKAHUS XMMHUYECKUX PEaKIUH;

—co0II01aTh MpaBMIIa 0€301acHON paOOThI IPH IPOBEJICHUH OIBITOB;
—T0JI30BAThHCA Ja00PATOPHBIM 000PYAOBAHHEM U TTOCYI0M;



—Mojay4ath, CcOOMpaTh ra3zoo0pa3Hble BEHIECTBA U  paclo3HaBaTh  HX;
—XapaKTepHU30BaTh (PU3NYECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAUHEHNM,

—IPOBOAUTH OMNBITHI, MOATBEPKAAIOIINE XUMHYECKHE CBOMCTBA HM3Y4YEHHBIX
KJIACCOB HEOPTraHUYECKUX BELIECTB;

—pacKpbIBaTh CMBICI TIOHSATUS  «PACTBOP», BBIYMCIATH MAaCCOBYIO  JIOJIO
PacTBOPEHHOIO BEIIECTBA B PACTBOPE,

—TOTOBUTH PACTBOPHI C ONIPEACIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOIO BEILIECTBA;
—XapaKTepu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH,

—OIPEAENATh BUJI XUMUYECKON CBSI3U B HEOPTaHUYECKUX COCTMHEHUSX;
—pacKpbIBaTh OCHOBHBIE TOJIOKEHUS TEOPUU DJIEKTPOJIUTUYECKON AUCCOLMALINH,
COCTaBJATh YPAaBHEHUS DJIIEKTPOJUTUYECKON JUCCOLMALMM KHCIOT, IIEJI0YEH,
COJICH M peakiii HOHHOTO OOMEHa;

—pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii,
ONPENENATh OKUCIUTEND U BOCCTAHOBUTEND,

—COCTaBIIAITh  YPAaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMUIL;

—Ha3bIBaTh ()aKTOPHI, BIHSIONUINE HA CKOPOCTh XUMUUYECKOU PEAKIUY;
—XapaKTepru30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHUEM M CBOWCTBAMH
HEMETAJIJIOB U METAJIJIOB;

—IPOBOAUTH ONBITHI M0 MOTYYEHUIO U U3YYEHUIO XUMUUECKUX CBOMCTB PAa3TUYHBIX
BEILECTB;

— TPaMOTHO OOpaIaThCs ¢ BEIIECTBAMH B IOBCETHEBHOM KU3HH.

OO0yuaromuiicst IOJTYYUT BO3MOKHOCTh HAYUYUTHCH:

—BBIJIBUTaTh M IIPOBEPATH JSKCICPUMEHTAILHO THIOTE3bl O XUMHWYECKHUX
CBOMCTBaxX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTH BCTYNAaTh
B XMMHMYECKHE PEAKIMH, O XapaKTepe W NPOAYKTaX Pa3IUUYHBIX XUMHYECKUX
peaKiuu;

—XapaKTepU30BaTh BENIECTBA IO COCTaBy, CTPOCHHUIO W  CBOMCTBaM,
yCTaHaBJIMBATh MPUYUHHO-CJIECTBEHHBIE CBSI3U MEXKTY JTAaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

—COCTaBJISITh MOJIEKYJISIPDHBIC W TIOJHBIE MOHHBIC YPABHECHHUS IO COKPAIIEHHBIM
WOHHBIM YPaBHCHUSIM;

—MPOTHO3UPOBATh CIMOCOOHOCTH BEIIECTBA MPOSABIATh OKHUCIWUTEIBHBIC WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCICHUS DSJIEMECHTOB,
BXOJISIIHUX B €TI0 COCTAB;



—BBIIBUTaTh W NPOBEPATh OSKCIEPUMEHTAIBHO THUMNOTE3bl O PE3yJbTaTax
BO3JICUCTBUS pa3UYHbIX (PAKTOPOB HA UBMEHEHHE CKOPOCTH XUMHYECKOU
peaKuny;

—HCTOJb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJOTHMYECKH T'PAMOTHOTO
MOBEJCHUS B OKPYXKAIOILIEH CPELE;

—HCTOJb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHIIMU IIPU  BBINOJIHECHUU
MIPOEKTOB U PELICHUU YYEOHO-HUCCIEA0BATENbCKUX 3a7a4 MO0 W3YyYEHUIO CBOMCTB,
CIIOCOOOB MOJYyYEHHUS U PACTIO3HABAHUS BEILIECTB;

— 00BEKTUBHO OLIEHMBATh MH(OPMAIMIO O BEHIECTBAX U XUMHUYECKUX MPOIECCaX;
—0CO3HaBaTh 3HAYECHHE TEOPETUUYECKMX 3HAHUN MO XUMHUM JJIsl MPAKTUYECKOUN
NEATEIbHOCTU YEJIOBEKA;

— CO3/1aBaTh MOJICJIM U CXEMBI JJIsI PEIICHUs] YYCOHBIX U MO3HABATEIBHBIX 33/1a4;
—IOHUMAaTh HEOOXOJUMOCTh COOJIIOZICHUS TIPEANUCAHUNM, TIpeajiaraéMblX B
WHCTPYKIUSX TIO UCTIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHU U .



2. COOEP/ KAHUE MIPOI'PAMMBbI
BHeypo4Hoii reaTeabHocTH «XUMMUSA» nis 8-9 kiaccos (68 yacos) ¢
HCNO0JIb30BaHUeM 000pyAoBaHusa uu@posoii sadoparopun «Touka pocra»

Pa3nen 1 Xumuueckasi 1adoparopus (4 yaca)

[TpaBuia TeXHUKH OE30MACHOCTH IMPH MPOBEJACHUU HCCICIOBAHHMA, MEIUIIMHCKUC
anTeYKH IIePBOH IMOMOINM B KaOWHETe XUMHH. WHCTPYKTaXX IO TEXHHUKE
0€e30MMacHOCTH.

3HAKOMCTBO ¢ JJa0OpaTOPHBIM 000PYI0BAaHUEM

XpaHeHI/Ie MaTCpUaJIOB U pCAKTUBOB B XUMHUYECKOU na60paTopHH

Pa3nen 2. BemecTBa, KOTOpbIe Hac OKpy:kawT 24 yaca (9 yacoB)

[IpocThle 1 ClIOKHBIE BEIECTBA. XMMUYECKUE DJIEMEHTHI.

JlabopatopHsiii onbITNel. O3HaKoMIIeHHE ¢ 00pa3aMu MPOCTHIX U CIOKHBIX
BEIIECTB.

CocraB atmocdepsl. Kuciaopon kak BakHEHITNN KOMIIOHEHT aTMOC(EpHI.
JlaGoparopublii  onbITNe2«IlonyueHne Kuciopoga M3 TMEPEKUCH BOJOPOJA,
JOKa3aTENbCTBO €0 HAJTUYUS».

Bopa B macmtabe ninaneTsl. @uznueckre CBOWCTBA, MapaoKChl BOJbI, CTPOCHUE
BoAbl. [lokazarenu kauecTBa BoJbl. ViccinenoBanue BOJbI U3 Pa3HBIX HCTOYHUKOB
JladopaTopusblii onbITNe3«OnpeneneHre BOAONPOBOAHON U TUCTHILUIUPOBAHHOM
BOJBI»

JladopaTopHblii onbITNe4«OKpacka HHINKATOPOB B HEUTPaAIbHOM Cpene»

Paznen 3. SIBiieHus, nmpoucxoisinue ¢ BemecTBaMu (4 vaca)

UYucteie BemectBa W cmecu. Kiaccudukanus cmeceil. CrocoObl pasziesneHus
CMeced: JeHCTBHE MAarHWTOM, OTCTauBaHue, (UIBTPOBaHHE, BBIMAPUBAHUE,
KpUCTAJIU3AIMS, JUCTUILISIUS

IIpakTuueckas padora Nel «HucTbie BelIeCTBa U CMECH»

IIpakTnyeckas padora Ne2 «o4KMCTKa BOABI U BO3IyXa OT TBEPABIX YACTHII»
Pa3nen 4. OcHOBBI SKciepuMeHTaMBHOM xumun (19 yacoB)

IIpakTuyeckas padora Ne3 M3ydueHue CBOMCTB BEIECTB: HATPEBAHKE BO/IBI,
HarpeBanue okcuaa kpemuus (1V).

IIpakTuyeckas padora Ned«3mepeHne Temneparypsl KUIIEHUS BOJIBI C
MMOMOIIBIO TATYUKA TEMIIEPATYPHI U TEPMOMETPA»

IIpakTuyeckass padora NeS«Omnpenenenne reMneparypbl KpUCTAIUIU3ALUH
BEIIECTBA



@u3nuecKrue U XUMHYECKHUE SBICHUSA. BblleIeHre 1 NMOTJIOMEHNE TeTUIa — PU3HAK
XUMHUYECKOU pPEAKIUH.

IIpakTHyeckas padora Ne6 «Ox30TepMHUUECKas peaKysD)

IIpakTHyeckas padora Ne7 «DHIoTepMuyecKas peakiys»

CKOpOCTh XUMHUYECKUX PEAKINN. XUMUYECKUE TPEBPALIEHUSA. XUMUYECKHE
peakiuu. XMMHYECKUE YPaBHEHUS. BBITOTHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN
10 COCTABJICHUIO YPAaBHEHUM XUMUYECKUX peaKLUi. TUIIBI XUMUYECKUX PEAKLIUH.
IIpakTyeckas padora Ne§ «TUIIbI XUMHUECKUX PEAKLIAI»

Pa3nen 5. OcHoBbl pacueTHoii xumun (10 yacos)

Monbs — equHuILAa KOJIUYeCTBa BeulecTBa. MosipHast Macca. Beruncinenus rno
XUMHYECKUM YpaBHEHUSIM. 3aKOH ABorajapo. MoJisipHblil 00beM Ta30B.
OTHOCUTENBHAS IJIOTHOCTH I'a30B. PellleHne sKciepuMEHTaNbHBIX 3a/1a4 10 TEME
«IIpakTHKyM 1O M3yYEHHMIO CBOICTB BEIIECTB OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COE€IMHEHUI»

Pa3nes 6. OcHOBBI dJ1eKTPOJINTHYeCKOH Aucconuannu (11 yacos)

IIpakTuueckas padora Ne9 «OuucTka BOJAbI OT PACTBOPUMBIX ITPUMECEII».
DNEKTPOIUTUYECKAS TUCCOIMAIINS — TJIABHOE YCIIOBUE MPOTEKAHUS PEaKIIUi B
pacTBopax. DNEKTPOIUTHUECKAS AUCCOLUALINUS KUCIIOT, IEJ0Yel U COJIEH.
IpakTnueckas padora Nel( «DnexkTpoauTudecKasi UCCOLUAIUS
IpakTuyeckas pa6oraNell «CunbHbIe U cJ1a0bIe AIEKTPOIUTHI
IIpakTnyeckas padoraNel2» BiusHue Temnepatypsl Ha IUCCOLUUALUION.
IpakTuyeckas padora Nel3 «BrnusiHue KOHIIEHTpallMM pacTBOpa Ha
JTUCCOIIMAIIHIOY

Pemenune skcriepiMeHTANIbHBIX 3a/1a4 M0 TeME « DNEKTPOTUTHIECKAs
JTUCCOLIMATIHSI.

Paznen 7. IIpakTHKYM 10 M3y4YeHHI0 CBOCTB BelIeCTB OCHOBHBIX KJACCOB
HeopraHnvyeckux coequHennii (11 yacon)

Oxcunpl: knaccudukanys, HOMEHKIATypa, CBONCTBA, MOJTyYeHUE, MPUMEHEHNE.
JlabopaTopusiii onbIT NeS. HabmoieHre pacTBOPUMOCTH OKCHUIOB ATFOMUHUS,
HATpUsl, KaJIbLUS U MEJIU B BOJIE.

luapoxcuasl. OcHoBaHus: Kiaccuukaius, HOMEHKIATypa, MOTydYEHHE.
IIpakTnueckas padora Nel4 «Omnpenenenue PH pacTBOpoB»

IpakTuyeckas padora NelS «Peaknus HenTpanuzauuu Bzanmopaericreue
TUJIPOKCHJIA HATPHUS C COJITHOU KHCIOTOM»

AMdotepubie okcubl U ruapokcuabl. Kucnotsl. Coctas. Knaccudukanms.
Howmenkiarypa. Ilonydyenue Kucior.

XHUMHYECKHE CBOMCTBA KUCIIOT



JlabopaTopHblii onbIT Ne6. «B3anmoaeiicTBue MeTaioB (MarHus, IMHKA,
JKees3a, MeJIM) C paCTBOPaMU KHCIIOT.»

Comu. Knaccudpukanus. Homenknarypa. Crioco0sl nonydenus coneit. CBoiicTBa
cosen



Y4eOHO-TEMATHYCCKHUH TIIJIAH

Ne | Tema ypoxka Koun-Bo ®opma OcHoOBHBIE y4eOHbIE ACHUCTBUS yUaIIuXCs
/1 4acoB 3aHATUS
Pa3nen 1 Xumuueckasi 1adoparopus (4 yaca)

1-2 | TlpaBuia TEXHUKH 2 becena, 3HaTh MpaBUJIa TEXHUKU O€30TIaCHOCTH IIPH
0€301aCHOCTH TIPH pacckas. IIPOBEJICHUH HCCIIE0BaHUN. 3HAaTh COCTaB
MIPOBEIACHUU HNuctpykTax. MEIUIIMHCKON alTeuKH U YMETh 0Ka3aTh
HCCIIEIOBaHUM, MEPBYIO0 MEIUIIMHCKYIO TTOMOIIIb
MEJIUIIUHCKUE
anTE4YKH MEePBOU
TTOMOTIIN B KaOMHETE
xumun. MHCTpyKTax
M0 TEXHUKE
0€30MaCHOCTH.

3 3HaKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTb paboTaTh CO CTUPTOBKOM, BECaMH, ,
1ab0paToOpHBIM XUMHUYECKON MEpHOU NoCcyAou
000pyI0BaHUEM nabopaTopuei.

becena

4 Xpanenue 1 3HaKOMCTBO ¢ | 3HaTh KIacCU(PUKAINIO PEAKTHBOB IO TPyIIaM
MaTEpPHUAIIOB U XUMHYECKON XpaHEHUs U UX JACHCTBUE HA OPTaHU3M.
PEaKTUBOB B naboparopueii. | IIpaBuabHO 0OPMIIATE XUMUYECKHUI
XUMHAYECKOUI becena 9KCHEePHUMEHT
nabopaTtopuu

Pa3nen 2. BemecTBa, KOTOpbIe HAC OKPY:kKaOT 24 yaca (9 yacoB)

5-6 | [IpocTeie u cIOKHBIE | 2 Jlexums JloyKHBI 3HATh: ONIpeieNieHUe aToma, POCTOro
BEIIECTBA. JlaGopatopHas | M CJIOKHOTO BEIIECTBA, OTIMYME CMECH U
XUMHYECKHE pabora Ne 1 CJIO’KHOTO BelecTBa J{0JoKHBI yMETh:
anemeHThI. JI/O Nel. pas3iauyaTh IPOCTHIE U CIIOKHBIE BEIIECTBA,
O3HakoMJIeHHE C CMECH U CJIO0XHbIE BEIIECTBA
oOpa3amu IpoCThIX
U CJIO)KHBIX BEUIECTB.

7 CocraB atmoceprr. | 1 Cemmunap. 3HaTh 00BEMHYIO 100 COCTAaBHBIX YacTel
Kucnopon xax BO3yXa
BAXKHEUIIINIMA
KOMITOHEHT
aTMoc(hephl.

8 JlaboparopHas 1 JL/p. DKCIepUMEHTAIBHO ONPEACTUTH COACPKAHHE
pabora Ne 2 KHCIIOpOJa
«Tomnyyenue
KHCIIOpOJIa U3
MIEPEKKCH BOJIOPOJIA,

JI0Ka3aTeNIbCTBO €r0
HATHYUSD).

9 Bopa B macmtabe 1 Kpyruelii crosn | YMeHHe XxapakTepu3oBaTh CBOMCTBA BOJIbI
TJTAHETHI. (XMMUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB
duznueckue HEOPraHMYECKUX BEIECTB),

CBOMCTBA, MapaJIOKChI

BO/Ibl, CTPOEHHE

BO/IbI
10- | [Tokazarenu 4 JlaboparopHas | YMeHHE XapaKTepH30BaTh CBOWCTBA BOJIbI
13 | kauecTBa BOJBI. pabota (XMMUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB




HccnenoBanue Boabl
W3 pa3HbIX
HMCTOYHUKOB
JlaboparopHas
pabora Ne3
«Ornpenenenue
BOJIONIPOBOJHOM U
JUCTULTAPOBAHHOMN
BOJIBDY
JlabopaTopHas
pabora Ned
«Oxpacka
WHJIUKaTOPOB B
HEUTPAIILHOU Cpeie»

HEOPraHUYECKUX BEIIECTR),

Pa3ne

J1 3. SIBJjieHus1, IpOMCXOAsIIUe ¢ BemecTBamMu (4 yaca)

14

YwucTele BemnecTBa
CMECH.
Knaccudukanus
CMeceH.

1

Jlexuus.

CdopmMupoBaTh MOHATHS O YNCTOM BEIIECTBE U
CMECH BEUIECTB

15

Croco0s1
pa3aeiieHus: CMeceu:
JIENCTBAE MarHUTOM,
OTCTauBaHUE,
¢dbunsTpOBaHUE,
BBIITAPUBAHHE,
KpUCTaJUIM3aLHs,
JUCTUIUIALIMSL.

OOGcyxenue,
«MO3TOBOU
ITYPM.

YMeTh XxapakTepru30BaTh CYIIHOCTh TOHATHI
YUCTHIC BEMIECTBA U CMECH M CTIOCOOBI
pa3aeneHust cMecen

16

[IpakTnueckas
pabota Nel «YwucTteie
BEIIECTBA U CMECH»

[IpakTnyeckas
pabota

3aKpernuTh MOHITHS O YUCTOM BEIICCTBE U
CMECH BEILECTB

17

[IpakTuueckas
pabota No2 «
OYKCTKAa BOJBI U
BO3JlyXa OT TBEPIbIX
YaCTUILD»

[IpakTnyeckas
pabota

3aKp€HI/ITB 3HaHUI O METOJaX OYHMCTKU
BCIICCTB OT TBEPABIX YaCTHI]

Pa3nen 4. OcHOBBI IKCIIEPUMEHTAILHOI XumMuu (19 yacos)

18

IIpakTrueckas
pabora Ne3
N3yuenue cBouCTB
BEILIECTB: HATPEBAHUE
BO/Ibl, HArPEBaHUE

OKCHUa KpEMHH
(IV).

1

IIpakTnueckas
pabora

19

IIpaxTrueckas
pabota
Ned«I3mepenune
TEeMIIEpaTypbl
KHUIIEHHS BOJBI C
MIOMOIIIBIO JaTYMKA
TEMIIEPATYPHI U
TEPMOMETPA»

IIpakTrueckas
pabota

Hcnonb3oBanne mpakTHUECKUX U
71a00pPaTOPHBIX PabOT, HECIOKHBIX
SKCIIEPUMEHTOB JIJIsl JOKa3aTeIbCTBA
BBIJIBUTAEMBIX IIPEATOI0KEHUI; OTCAaHUE
pe3yabTaTOB ATHX PadoT

20

IIpaxTnueckas

[IpakTrueckas

Hcnonp3oBanue MPAKTUYCCKUX paGOT JJIsL




pabota pabota MO3HAHUS OKPYXKAIOIIET0 MUPA PA3TUIHBIX
NoS«Omnpenenenue METOJIOB (HaONI0/IeHNe, U3MEPEHHE, OTIBIT,
TEeMIIepaTyphl HKCIIEPUMEHT, MOJCIIMPOBAHUE U JIP.)
KpUCTAJUTU3ALUH

BEILIECTBA»

21 | dusnueckue u 1 Jleknus [To3HaKOMUTBCS C BaKHEUILIMMU XUM.
XUMHYECKUE MOHSTUSIMU: (PU3NICCKUE U XUMUYICCKUE
siBiIeHUs. Beiaenenue SIBJICHUS, XUMUYECKasl pEaKIusl; YMEHUE
Y NOTJIOLIEHHE TeIlIa OTJIMYATh XUMUYECKUE PEAKIIUU OT
— IIPU3HAK (bu3nuecKuX ABICHUI
XUMUYECKOUN
peakiuu

22 | Tlpaktuueckas 1 [MpakTnueckas | Mcnonp3oBaHue NpakTHYECKUX U
pabota Neb pabota 1a00paTOPHBIX pabOT, HECTIOKHBIX
«DK30TEepMUYECKast 9KCIIEPUMEHTOB IS JOKa3aTelIbCTBa
peaxus» BBIJIBUTAEMBIX TIPETIOI0KEHUI; OTIICAaHNE

23 | Tlpaktuueckas 1 [IpakTuyeckas | pe3yiabTaTOB ATUX PAOOT
pabota No7 pabota
«QHI0TepMUYECKas
peaxkus»

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

25 | xuMuuecKux pabota peakuu 1 e€ 3aBUCUMOCTb OT YCJIIOBHUI
peakumit npoTekanus peakuuu. [loHnMarTs 3HaueHue

TEPMHUHOB «KaTaJIU3aTOP», KAHTHUOUTOP»,
«pepMeHTHI».

26- | Xumuueckue 2 KonnexktuBHas | YMeHHE XapaKTEpU30BATh OCHOBHBIE

27 | npeBpaleHus. pabora TI0JIOKEHHST AaTOMHO -MOJIEKYJISPHOTO YIEHHUS,
XuMHYecKue MOHUMATD €r0 3HaYCHHE
peaxuu.

28- | XuMHUeCKHe 4 KonnektuBHas | YMeHHE COCTABIATh YpaBHEHUS XUM. PEAKITUH.

31 | ypaBHeHus. pabora
Beinonnenue
TPEHUPOBOYHBIX
YIPAXHEHUH 110
COCTaBJICHUIO
YPaBHEHUI
XUMHYECKUX
peakuuin

32- | Tumnel XUMUYECKUX 4 YMeHue onpenensTh peareHThl U MPOyKThI

35 | peakuuit PEaKIINK; pacCTaBIATh KOAPDUIIUCHTHI B

36 | Ilpaktuueckas 1 [IpakTnueckas | ypaBHEHUSX pEaKLMi Ha OCHOBE 3aKOHA
pabota Ne8» Tursl pabota COXpaHEHHUs MacChl BEILIECTB
XUMHYECKUX
peaxkuuin

Pa3znen 5. OcHoBbl pacuernoii xumun (10 yacos)

37- | Monp — equHHIA 2 Pemenue YMeHHe BBIYUCIATh: KOJIMYECTBO BELIECTBA

38 | konmyecTBa 3a/a4 WJIM MacCy M0 KOJMYECTBY BEIIECTBA WIIH
BelecTBa. MomsipHast Macce peareHTOB WU MPOAYKTOB peaKINu
Mmacca.

39- | Beriuncnenus mo 4 YMeHue BRIUUCISATH MOJISIPHYIO Maccy 1o

42 | XUMUYECKHM dbopMyne coeTMHeHNs, KOTNYECTBO BEIIEeCTBa,
ypaBHEHUSIM. 00BEM HITH Maccy MO KOJIMYECTBY BEIIECTBA,




00BeMy MM Macce peareHTOB MU MPOYKTOB
peaxkuuu

43- | 3akoH ABOrajpo. 2 YMeHHe BbIUUCIIATh: KOJTUYECTBO BEILIECTBA,

44 | MonsipHbiii 00beM 00BEM HITM MacCy 10 KOJIMYECTBY BEIIECTBA,
ra3os. 00BbeMy MM Macce peareHTOB U MPOIYKTOB
OtHocuTeNnbHAs peakuuu; (HaxXoauTh 00BEM Tasza 1no
IUIOTHOCTB I'a30B. U3BECTHOMY KOJIMUYECTBY BEILECTBA (U

IPOU3BOUTH OOPATHBIE BEIUUCIICHUS))

45- | Pemenue 2 Pemenue YMeHue: XxapakTepu3oBaTh XMMHUECKUE

46 | SKCIIEPUMEHTAIBHBIX 3a1aq CBOIICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3aJ1a4 1o TeMe BELIECTB; ONPENEISTh IPUHAIIEHKHOCTh
«[IpakTukym no BELIECTB K OINPEAETICHHOMY KJIaccy
W3YyYECHUIO CBOMCTB COCMHEHUMN COCTABIISITH (POPMYJIIBI
BEIIECTB OCHOBHBIX HEOPraHWYECKUX COCTMHEHUI H3y9eHHBIX
KJIaCCOB KJIaCCOB
HEOPraHUYECKUX
COCTMHEHUH »

Paznen 6. OcHOBBI JIeKTpoMTHYECKO# qucconuanuu (11 yacos)

47 | llpaktudeckas 1 [Ipaktnueckas | MccnenoBaTh 2JIEKTPOIPOBOJIHOCTD BOJIBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CIIoco0a €€ OUYNCTKH
«OuncTKa BOIBI OT
pacTBOPUMBIX
IpuMecen»

48 | Dnekrposmtuyeckas | 1 Jlexknus 3HaTh ONIPENEICHUS OHATHHI «3JIEKTPOIUTY,
JICCOITAAITIS — «HEINEKTPOIIUTY, «AJEKTPOIUTHYECKAS
TJIaBHOE YCJIOBHE Aucconnanusi»

MPOTEKAHUS pEeAKIUA
B PacTBOpAX.

49 | Dnekrposmtuyeckas | 1 «Mo3roBoi 3HAaTh OIpeieIeHHs] TOHITUH «KUCTIOTay,
JMCCOLIUAIIHS KUCIIOT HITYpM», «OCHOBAHHE», «COJIb» C TOUKH 3PEHUS TEOPUU
, TIIEJIOYEeH U COJICH. OO6cyxaeHne ANEKTPOIUTUYECKOM TUCCOLMalUU. YMETh

00BACHATH OOIIME CBONCTBA KUCIOTHBIX U
HIEJIOYHBIX PACTBOPOB HATMYKEM B HUX HOHOB
BOJIOPOJIa ¥ TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)XE COCTABIIATH
YPaBHEHUS ANIEKTPOIUTUYECKON JUCCOIUAIIH
KHUCJIOT, OCHOBaHUH U COJIEH.

50 | Ipaktuueckas 1 [Ipaktnueckas | [IpoummocTpupoBaTh SKCIEPUMEHTOM
pabora NelO pabora KJIACCH(PMKAIUIO BEUIECTB Ha 3JICKTPOIUTHI U
«QNEKTPOTUTHYECKAS HEAJIEKTPOJIUTHI
JICCOLIAAITUSD)

51 | Ipaktuueckas 1 3aKpernuTh MOHSATHUS «CHIIbHBIN» U «CITa0bIi»
pabotaNel ] JJIEKTPOJIUT.

«CunpHble U cnadbie
AIIEKTPOJIUTHI

52 | IlpakTuueckas 1 HmeTh nipesicTaBlIeHIE O POJIM TEMIIEPATYPHI B
pabotaNel2» JJIIEKTPOJIMTUYECKON JUCCOLIMAUU
Bnusaue
TEMIEPaTyphl Ha
JMCCOLIMALIUIO»

53 | IlpakTuueckas 1 [Ipaktuueckass | MimeTh npeacraBieHne O BIUSHUU
pabota Nel3 pabota KOHIICHTPALIMU PacTBOPA AIEKTPOJIUTA HA €TO




«Bnusauue

SJICKTPOJIUTHYICCKYIO JUCCOIUALIUTO

KOHIICHTPALIUH
pacTBopa Ha
JUCCOLMALIIIO»
54- | Pemenue 4 Pewenne YMeTh 0CYyIIECTBIIATh XUMUYECKHUE OIIBITHI HA
57 | BKCTIepUMEHTAIBHBIX 3a1a4 3HaHUE KAaYECTBEHHBIX PEAKIUI; COCTABIIATh
3a/1a4 110 TeMe IIOJIHBIE Y COKPAILlEHHBIE HOHHBIE YPAaBHEHUS
«DNEeKTPOIUTUYECKAS HeoOpaTUMBIX PEaKUil U pa3bsACHATh UX
JUCCOLUALUS» CYIIHOCTb. XapaKTEpPU30BaTh yCIOBUS TCUCHUS

peaKuuii, HAYNMX J0 KOHIA, B pacTBOpax
NIEKTPOJIUTOB

Pa3nen 7. IlpakTHKYM 110 M3Y4EHHIO CBO

coequnenmii (11 yacon)

MCTB BelleCTB OCHOBHBIX KJIACCOB HEOPraHUYIECCKUX

58- | Okcuppr: 2 Kpyrusiii cton, | YMeHHe Ha3bIBaTh COSAMHEHUS H3YyIEHHBIX

59 | knmaccudurarmsl, H/p. KJIaCCOB (OKCHJIOB); ONPEIEIATh
HOMEHKJIaTypa, MPUHAJICKHOCTh BEIIECTB K OMPECIICHHOMY
CBOWCTBA, KJIACCY COCMHEHUN (OKCUIaM);

MOJTy4deHHE, XapaKTEPU30BaTh XUMUYECKHUE CBOMCTBA
MIPUMCHCHHE. OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB
JIaGopaTopHBIi ONIBIT (OKCHJIOB); COCTABIATH (DOPMYJIBI

Ne5. Habmonenue HEOPraHWYECKUX COETMHEHUN U3YUYEHHBIX
pacTBOPUMOCTHU KJIaCCOB (OKCH/IOB)

OKCH/JIOB JTFOMHHHS,

HATpHUsI, KaJIbLUS U

MeJI1 B BOJIE.

60 | l'uapokcuabl. 1 Jlexmust YMeHue Ha3bIBaTh COCMHEHUS U3YdCHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHMI), ONIPEICTATh
KJ1acCU(pUKaIMS, MPUHA]ICKHOCTD BEIIECTB K ONpeAeICHHOMY
HOMEHKJIaTypa, KJIaCCy COeTMHEHH (OCHOBAHUSM)
MOJIy4YeHHUE.

61 | [IpakTuueckas 1 [Tpaktnueckas | ChopmupoBath npeacTaBieHue o PH kak o
pabota Nel4 « pabora XapaKTePUCTUKE CPell
Onpenenenne PH
pacTBOpPOBY

62 | IlpakTuueckas 1 N3y4uTh CyIIHOCTH peaKui HeHTpaInu3auu
pabota Nel5
«Peaxkius
HEUTpanu3anuu
B3aumoneicTtBue
TUAPOKCHUIAa HATPUS C
COJITHOM KUCJIOTOM»

63 | AMdoTepHbie 1 Jloxmasl YMeHue xapakTepru3oBaTh XUMUYECKHE
OKCHJIBI U CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
TUAPOKCHUBIL. coenuHeHu# (aM(pOTEPHBIX HEOPraHUUECKUX

COEIMHEHUIN)

64 | Kucnotsl. Cocras. 1 KomnekruBHast | YMeHHe Ha3bIBaTh COCTUHEHUS H3YUCHHBIX
Knaccuduxkarus. paboTa KJIaCCOB (KHCIIOT); OTIPEAETSATh
Howmenknarypa. MPUHA]ICKHOCTH BEIIECTB K OMpPeAeICeHHOMY
[Tony4yenue Kucnor. KJIACCYy COCMHEHHM (KHCIIOT); yMEHHUE

COCTaBIATH (POPMYITBI HEOPTAaHHUECKUX
COEIMHEHUN N3YYEeHHBIX KJIACCOB
65 | Xumuueckue 1 KonnexktuBHas | YMeHHE COCTaBIATh ypaBHEHUSI XUMUYECKUX




CBOMCTBA KUCJIOT
JIabopaTopHBIi OTIBIT
Nob6.
B3aumopeiicterue
METaJUIOB (MarHus,
[IUHKA, Kele3a,
Me€JI1) C pacTBOpaMHU
KHCJIOT

pabora

peakuuii, XapakTepU3yIOIINX XUMHUECKUE
CBOMCTBA KUCJIOT; YMEHHUE PACIIO3HABATH
OTIBITHBIM ITyTEM PACTBOPBI KUCIIOT U LIET0YEH

66 | Coun. KomnekruBHast | YMEHHE COCTABIATH (OPMYITBI
Knaccudukarms. pabora HEOPraHUYECKUX COCTMHEHUN U3Y4EHHBIX
Homenknatypa. KJIacCOB (CoJiell); yMEHUE Ha3bIBaTh
Crioco6bl nostyueHust COEIMHEHUS U3yYEHHBIX KJIacCOB (coJeil);
coJieit OTIpE/ICISITh MPUHAICKHOCTD BEIIECTB K

OTIpEICTICHHOMY KJIacCy COeTMHEHUN (Ccomieit);
YMEHHE COCTaBIISITH (GOPMYJIbI
HEOPraHNYEeCKUX COCTMHEHU

67 | CoiicTBa coieit KonnektuBHas | YMeHHE XapaKTEpU30BaTh CBOMCTBA

pabora M3YyYCHHBIX KJIACCOB HEOPraHWYECKHUX BEIECTB

(comeit); yMEHHE COCTABIISITH YPaBHEHUSI
XHUMAYECKUX PEAKINH, XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA COJIEN

68 | Ypok oboOmeHue IMonBeneHne UTOroB
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