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Ha 2024-2025 y4eOHbI rox



B o0yuenun xumuum OOJBINIOE 3HAYCHHE WMEET DKCIEPUMEHT. AHaIM3UPYS
pe3yabTaThl MPOBEIEHHBIX OIBITOB, ydalllhuecs YOEXKIAroTCs B TOM, UYTO T€ WIH
WHBIE TEOPETUYECKUE TMPEJCTAaBICHUS COOTBETCTBYIOT WM MPOTHUBOpPEYAT
peanbHOCTU. TOJIBKO OCYIIECTBIISII XUMUYECKUI IKCTIEPUMEHT MOKHO MPOBEPUTH
JIOCTOBEPHOCTh IPOTHO30B, CJHEJIAaHHBIX HA OCHOBaHUM Teopuu. B mpouecce
AKCTIIEPUMEHTATIbHOM  paboThl  ydyaluecs MOpHOOPETaloT OMNBIT  MO3HAHUS
pPEANTbHOCTH, SIBJISIFOIIUICS BaKHBIM 3TarioM (OPMHUPOBAHMS y HUX YOCKICHHM,
KOTOpBIE, B CBOIO OUEPE/Ib, COCTABJISIIOT OCHOBY HAYYHOT'O MUPOBO33PECHUA.

Brenpenue obopynoBanus 1mudpoBoii Jrabopatopun 1eHTpa «Todka poctay
MO3BOJIUT KAUYeCTBEHHO HM3MEHHUTH Mpoliecc oO0yueHus xumuu. KoinduecTBeHHBIE
AKCIIEPUMEHTHI TIO3BOJIAT IOJy4YaTh JOCTOBEPHYIO HH(OOPMALUIO O MPOTEKaHUU
T€X WA HWHBIX XMMHYECKMX MpOIEccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIYYEHHBIX IKCIEPUMEHTAIBHBIX JAaHHBIX O00y4aeMbIE CMOTYT CaMOCTOSITEIBLHO
nenaTth BBIBOABI, 0000IIATh pe3yJbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OyJIeT CHOoCOOCTBOBaTh TMOBBIIMICHHIO MOTHUBAlMU  OOy4YECHUS
ITKOJIbHUKOB.

JIns m3ydeHus mnpeaMera «XHUMHsS» Ha 3Tale OCHOBHOTO 00IIero oOpa3oBaHUs
oTBOAMUTCS 68 yacoB: 7-9 xkiracc —68 4acos;

JlanHast oOpasoBaTeibHas IporpaMMa oOOECTeUYMBACT YCBOCHHE YYAIMMUCS
BOKHEUIIIMX  XUMUYECKUX  3aKOHOB, TEOpUA W  TOHATUH;  (HOPMHUPYET
MPEJCTABICHUE O POJIM XMMHUHU B OKPYXKAIOIIEM MHUPE M KU3HU uenioBeka. [Ipu
3TOM OCHOBHO€ BHUMAHUE YJIEJISIETCS CYITHOCTH XUMHYECKUX PEAKIUM U METOJaM
UX OCYILECTBJICHUS.

OIHUM M3 OCHOBHBIX IMPUHIIMIIOB MOCTPOCHMS MPOrpaMMbl SIBJISIETCS] TPUHITUIL
JOCTYITHOCTH. DKCHEPUMEHTAJbHbIC JaHHbIC, TOJYyYCHHBbIC YYallUMUCS TMpHU
BBITIOJTHEHUN KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYaIlUMCSI CaMOCTOSITEIIbHO
JeNlaTh  BBIBOJIBI, BBISBJIATH 3aKOHOMEPHOCTH. Iloaxompl, 3allo)KEHHBIE B
CoJIep>KaHKe IPOTrpaMMbl Kypca, CO3/Ial0T HEOOXOIMMbIE YCIOBHUS JJIsI CHCTEMHOTO
YCBOCHUSI y4YallUMHUCA OCHOB HAayKH, JJIsi OOECIEeUeHHUs pPa3BHBAIOIIETO U
BOCIIUTHIBAIONIETO  BO3JCHCTBUS ~ OOy4YeHHST HA  JIMYHOCTh  yYallerocs.
dopmupyemMbie 3HaAHUS JTOKHBI CTaTh OCHOBOM CHCTEMbI YOEKICHHUM NMIKOJbHUKA,
LEHTPAIILHBIM SJIPOM €r0 HAYyYHOT'O MHUPOBO33PEHUS.

Ha 6a3e nentpa «Touka pocTay obecrieunBaeTCsi peanu3anus 00pa3oBaTeIbHbIX
porpaMM  €CTECTBEHHOHAyYHOM W  TEXHOJIOTUYECKOM  HAIpaBJIEHHOCTEM,

p33pa6OTaHHBIX B COOTBCTCTBHH C Tpe60BaHI/I}IMI/I 3aKOHOJaTCIbCTBA B C(bepe



oOpazoBaHust U ¢ yu€TtoMm pekoMeHaaumii deaepasbHOro omeparopa y4eOHOTro
MpeaIMeTa «XUMUSD).

OOpasoBarenbHasi MporpaMMa TO3BOJISIET  HHTETPUPOBATh  peallu3yeMbIe
MOXObI, CTPYKTYPY W COJEPKaHHWE TPH OpraHU3anuu OOy4YeHHS XUMUU B 7—9
KJIaccaxX, BBICTPOCHHOM Ha 0a3ze J000ro M3 JOCTYIHBIX y4eOHO-METOJIUYECKUX
koMmiuiekcoB (YMK).

Hcnons3zoBanne obopyaoBanusi «Touka poctay mpu peanuszauuu gaHHou OI1

IMO3BOJIICT CO3aTh YCIOBUA:

O I paCIUPCHUA COACPKAHNA IIKOJIbBHOTO XUMHUYICCKOI'O 06p3.30BaHI/I$I;
O JJIsA ITOBBIIICHU A MMO3HABATEILHOU AKTHUBHOCTH O6y‘IaI-OIHI/IXC5I B

€CTECTBEHHOHAYYHO!H 00JacTH;
O i pa3BuTUS JUYHOCTH peOEHKa B mpouecce OOydeHUs XUMHUH, €ro

crocoOHocTel, (hOpMUPOBAHUS M YJIOBIETBOPECHHS COIMAIBLHO 3HAYUMBbIX[]

MHTEPECOB U MOTPEOHOCTEN;

O mns paboTel ¢ OJapEHHBIMM IIKOJIBHUKAMU, OPraHU3alldd MX pPa3BUTHUS B

Pa3IUYHBIX 00JACTIX 00pa30BaTEIbHOM, TBOpUECKOi nesteasHocT. O
eab u 3axaun

1. Peanuzamnusi OCHOBHBIX OO0II€0Opa30BaTEIbHBIX MPOrPaMM IO y4E€OHBIM
peIMeTaM €CTEeCTBEHHOHAYYHON HAINpPaBICHHOCTH, B TOM YHUCJIE B pamMKax
BHEYPOYHOH EATEIHbHOCTH 00yUYaIONINXCS;

2. BBEJEHUE COBPEMCHHBIX CPEICTB OOYUCHUS M BOCIIUTAHUS I U3YYCHUS (B
TOM YHUCIe AKCIIEPUMEHTAIILHOTO) JTUACIUTIIAH (Momyneit)
€CTECTBEHHOHAYYHON  HAMpaBiICHHOCTH TPU peaju3allid  OCHOBHBIX
o01ieo0pa3oBaTeNbHbIX IporpaMm u JOTIOJTHUTENbHBIX
o0111e00pa30BaTeIbHBIX MPOTpaMM, B TOM 4YHCIE JUIS paclIupeHus
coJiep KaHus y4eOHOTO mpeaMeTa « XUMUsD).

3. BOBJICUCHHUE yYAITUXCS B IPOCKTHYIO JICATCILHOCTD.

[IpodunbHbi  KOMIUIEKT  oOopydoBaHusi  IeHTpa  «Touka  poctay
obOecrieunBaer 3(PGHEKTUBHOE JOCTIDKEHHE O0pa3oBaTeIbHBIX  PE3yIbTaTOB
oOyJaronuMucs TI0 TporpaMMaM  E€CTECTBCHHOHAYYHOH  HANpaBJICHHOCTH,
BO3MOXHOCTh YITyOJIEHHOTO M3YYEHUS! OTACIBHBIX MPEIMETOB, B TOM YHUCIE IS
dbopMHUpOBaHUS HN300pETATEIBLCKOTO, KPEATHBHOTO, KPUTHYCCKOTO MBIIIICHHUS,
pa3BUTHS  (PYHKIMOHAIBHOW TPAMOTHOCTH Yy OOYYalolMXCSi, B TOM YHCIE

CCTCCTBCHHOHay‘IHOﬁ 1 MaTE€MaTHYECKOM.



DKCHEPUMEHT SBJSETCS MCTOYHUKOM 3HAHUW U KPUTEPUEM WX UCTUHHOCTH B
Hayke. KoHnenius coBpeMeHHOTO 00pa3oBaHusl MOJpa3yMeBaeT, YTo B y4eOHOM
DKCIIEPUMEHTE  BEAYIIYI0O  pOJb  JIOJDKEH  3aHATh  CaMOCTOSATEIHHBIN
MCCIIEIOBATEIbCKUI YICHUIECKUN IKCTICPUMEHT.

CoBpeMEHHBIE IKCIIEPUMEHTAIBLHBIC HCCICAOBAHUS 10 XUMHUH YK€ TPYIIHO
MPEACTaBUThL 0€3 WCIOJIb30BAaHUS HE TOJBKO AaHAJIOTOBBIX, HO M IM(POBBIX
MU3MEPHUTEITBHBIX puOOpOB. B denepabHOM ['ocymapcTBeHHOM
Oo6pazoBatenbHoM Cranaapre (OI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATBHBIX
y49eOHBIX JCUCTBUH, NPHOOPETAEMBIX YyUYalTUMHUCSA, OJDKHO CTaTh YyMEHUE
«MPOBEJICHUSI OMBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HUCCIEAOBaHUM, MPAMbBIX U
KOCBEHHBIX HW3MEPEHUI C UCIIOJIB30BAHMEM AaHAJIOTOBBIX U IUGPOBBIX
U3MEPUTEIBHBIX PUOOPOBY.

Y4eOHBI HSKCIEPUMEHT M0 XHUMHH, MPOBOJAMMBIA Ha TPaJAUIIMOHHOM
o0opynoBaHuu, 6€3 NpuMeHeHus UGPOBBIX TA00PATOPHiA, HE MOXKET MO3BOJIUThH
B IOJHOM MEpE PElUTh BCE 3aJa4d B COBPEMEHHOM IIKOJIE. DTO CBA3aHO C
PAZIOM MPUYMH:

* TPAIUIIMOHHOE IIMKOJIBHOE OOOpPYyIOBaHWE U3-3a OTPAHWYCHUS TEXHHUYECCKUX
BO3MOXXHOCTEM  HE  TMO3BOJIIET TPOBOJUTH  MHOTHME  KOJMYECTBEHHBIC
UCCJICIOBAHNUS;

* JNIUTETLHOCTH MPOBEJICHUS XUMUYECKUX MCCIIEIOBAHUN HE BCETJa COTJacyeTcs C
JUTUTEIIbHOCTBIO YU€OHBIX 3aHSATUH;

* BOBMOXXHOCTh ~ TPOBEIIEHWS  MHOTHUX  MCCICIOBAaHWW  OTPaHUYHBACTCS
TpeOOBAHUSIMU TEXHUKHU OE€30MACHOCTHU U JIP.

[HudpoBass mabopaTopuss TOJHOCTbIO MEHSET METOJIHUKY M COASp)KaHHUE
AKCIIEPUMEHTAJILHOMN JIEATEILHOCTH U PEIacT BHIICTICPEUNCIACHHBIC TTPOOICMBI.
[Iupoxuii CIEKTp NaTYNKOB MO3BOJIACT YUAIIMMCS 3HAKOMHUTBLCS C MTapaMeTpaMu
XUMUYECKOTO OKCIIEPUMEHTAa HE TOJIbKO Ha Ka4eCTBEHHOM, HO U Ha
KoJudecTBeHHOM  ypoBHe. [ludpoBas mabopaTopusi TMO3BOJISIET  BECTH
JUTUTEITbHBIN DKCIIEPUMEHT JIaXKe B OTCYTCTBHE IKCIIEPUMEHTATOPA, & YACTOTA UX
M3MEPECHUI HETIOBIACTHA YEJIOBEYECKOMY BOCIIPHUSITHIO.

B mpomecce ¢dopmMupoBaHHS AKCICPUMEHTAIBHBIX YMCHHH  YYCHHK
oOydJaeTcst mpecTaBiIsaTh HHGOPMAITHIO 00 UCCIIEOBAaHNH B YETHIPEX BUJIAX:

* B BepOaJbHOM: OMNUCHIBATH OJKCIEPUMEHT, CO37aBaTh CIOBECHYIO MO/IENb
DKCIIEPUMEHTa, (HUKCHUpOBAaTH BHHMAaHHE Ha HM3MEPSIEMBIX BEJIMUYMHAX,

TCPMHUHOJIOTHH,



* B TaOJIMYHOM: 3amlOJHATH TAOJUIBl JTAHHBIX, JISKAIIMX B OCHOBE IMOCTPOCHUS
rpadukoB (Mpu 3TOM y ydaluxcs BO3HUKaeT nepBuyHoel mpencraBieHue o
MaciTadax BeJIMYrH);

*B rpauueckoM: CTPOUTh TpapuKd IO TaOJWYHBIM JI@HHBIM, YTO JaéT
BO3MOXHOCTh IIEPEXOJA K BBIABMIKECHUIO THUIIOTE3 O XapaKTepe 3aBUCHMOCTH
MEXIy BeIuYMHamMu (IIPU 3TOM YYHUTENIb IIOKa3bIBAET IPEUMYIIECTBO B
BHU3yaJIM3allMi 3aBUCUMOCTEN MEXKy BEIMYMHAMU, HATJIATHOCTh U
MHOT'OMEPHOCTb);

*B BHUJE MATEMAaTHYECKMX YypPaBHEHWI: [aBaTb MaTE€MaTUYECKOE OIHUCAHUE
B3aHMOCBSI3HM BEJINYMH, MAaTEMaTHIESCKOE 0000IIEHHE.

[lepexon oOT KaxAOro JsTama MpeICcTaBiICHHUs HHGOPMALUK 3aHUMAET
JOBOJIBHO OONBIION MPOMEXYTOK BpeMeHU. B 7—8 kiaccax 3TOT mpouecc
HE00XOJMM, HO B CTapIIMX KJaccaX MOKHO ObLIO ObI 3TO BpeMsl MOTPATUTh Ha
peuieHue Oojee BaxHBIX 3a7ad. B 3ToM maHe muQpoBbie J1abopaTopUU
CYLIECTBEHHO YKOHOMSAT BpeMs. JTO BPEMS MOXKHO NOTpatuth cornacHo GPI'OC
Ha (OpPMHUPOBAHHME HCCIEAOBATEIbCKUX YMEHHMHA  ydYallMXcs, KOTOpbIE
BBIPAYKAIOTCS B CIEAYIOIIUX IEUCTBUAX:

- ompeieNieHue IPOOJIEMBI;

IIOCTaHOBKaA HCCHGHOB&TCHBCKOﬁ 3aJa4u,

IIJIAHUPOBAHHUC PCIICHUA 3a1a4U,

MMOCTPOCHUE MOJIEIIEH;

O O o 4

BBIJIBIKEHHE Tunote3; skcrnepuMeHTanbHas mpoBepka runore3; [ anamus

JAHHBIX DKCIIEPUMEHTOB WM HaOmrojeHud; O ¢opMynupoBaHue BHIBOIOB.



1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
BHeypouHoii AesiTeibHOCTH «XUMMUS» nis 7-9 kiaaccoB ¢ HCIOJIb30BAHHEM
oOopynoBanusi HeHTpa «Touka pocTa» ¢ ONMUCaHUEM YHHBEPCAJIbHBIX

Y4eOHBIX AefCTBUM, JOCTUTAeMbIX 00y4aOIUMHUCS
JIMYHOCTHBIE Pe3yJIbTAThI

OOyuaromuiics MOJYYUT BO3MOXKHOCTb Il  (POPMHUPOBAHUS  CIETYIOIIHUX

JINYHOCTHBIX Y'Y [1:

O omnpeneneHne MOTUBALIUY U3YYEHUS yUeOHOTO MaTepHana;

0 oueHuBaHHE yCBaMBAaeMOro y4eOHOro Marepuana, UCXOAsS W3 COLHUANbHBIX U
JIMYHOCTHBIX LICHHOCTEM;

0 mnoBbllIeHME CBOEr0 0Opa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K
M3YUYEHUIO OCHOBHBIX UCTOPUYECKUX COOBITUM, CBSI3aHHBIX C PA3BUTHEM XUMUU
1 00IIIeCTBa;

0 3HaHuWe npaBuWII MOBEACHUS B UPE3BBIYANHBIX CUTYALIHSIX;

0 oueHuBaHME COIMAIBHOM 3HAYUMOCTH MPOQECCUil, CBSI3aHHBIX C xuMmuewn; O
BJIaJICHUE MPaBUJIaMU 0€30MacHOro 00pallleHusl ¢ XUMUYECKUMHU BEIIECTBAMU U

00opyI0BaHUEM, TIPOSBIICHUE IKOJIOTUYECKON KYJIBTYPHI.

MertanpeaMeTHbie pe3yJIbTAThI

Pecvismuenvie

OOyuaromuiicss TOJYYUT BO3MOXKHOCTH i (OPMHUPOBAHUS  CIEAYIOIIUX

perynsatuBHbIX Y'Y /I

0 menenosiaranve, BKJIOYash TIOCTAHOBKY HOBBIX Iiejiel, mpeoOpa3oBaHue
MPAKTUYECKOM 33/1a4M B MO3HABATEIbHYI0, CAMOCTOATENbHBIA aHAIIU3 YCIIOBUMI
JOCTWKCHUSA II€JM HAa OCHOBE YUY€Ta BBIJCICHHBIX YUYWUTEJIEM OPUECHTUPOB
JICUCTBUS B HOBOM YYeOHOM MaTepualie; TUIAaHUPOBAHWE MYTH JOCTHKCHHS
HeJIeH;

0 ycraHoBjieHUE IIEIEBbIX MPUOPUTETOB, BBHIACICHUE AJIbTEPHATUBHBIX CIOCOOOB

JTOCTUKEHUS 1IeJIU U BBIOOP HamboJsiee 3pheKTUBHOTO croco0a;

0 yMeHHe caMOCTOSITENIbHO KOHTPOJIUPOBATh CBOE BPEMSI M YIIPABJISTh UM;

0 yMeHue npuHUMATh PELICHHs B IPOOJIEMHON CUTYAllUH;



0 nmoctaHoBKa Yy4eOHBIX 3a7a4, COCTaBJICHHE IUIaHA M TMOCIEJ0BAaTEIbHOCTU
JICUCTBUU;

O opranuzanus pabo4ero Mecta npu BHIMOJIHEHUH XUMUYECKOT0 3KcrepuMenTa; U
MIPOTHO3UPOBAHUE PE3YJIbTATOB 00YUEHUS, OTICHUBAHNE YCBOCHHOTO MaTeprara,
OIICHKA KayeCTBa M YPOBHS IMOJYUYCHHBIX 3HAHUMN, KOPPEKIMS TUIaHa M CIIoco0a
JEHUCTBUS MTPU HEOOXOTUMOCTH.

llo3nasamenvuvie

OOyuvaromuiics TMOJYYUT BO3MOXKHOCTh Il  (OPMHUPOBAHUS  CIETYIOIINX

Io3HaBaTeNbHBIX Y Y [1:

0 mowuck U BbiJIeTIeHUE UH(POPMAITUH;

0 ananu3 ycnoBuil U TpeOOBaHUM 3a7a4d, BEIOOP, COMOCTABIEHHE U 0OOCHOBAaHUE
croco0a peleHus 3a1auu;

O BriOOp Hanbosee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS 3aJa4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUU;

O BbIABM)KEHHE U OOOCHOBAHUE TUIIOTE3BI, BEIOOD criocoba €€ MpOBEPKU;

O caMmocTosATENbHOE CO3[aHUE AJITOPUTMA JEATEIBHOCTH MPH PEUICHUH MpoOsieM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

O ymeHHs XapakTepu30BaTh BELIECTBA I10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

O ommceiBaHHWE CBOWCTB: TBEPIBIX, )KHUJKHX, Ta3000pa3HBIX BELIECTB, BHIICICHHUE
UX CYILIECTBEHHBIX MPU3HAKOB,

0 u3obpaxeHue cocTaBa MPOCTEHIIMX BEMIECTB C MOMOIIBI0 XUMUYECKUX (POpMYIT
Y CYITHOCTH XUMHYECKUX PEAKIUH C TOMOIIBI0O XUMUYECKIX YpaBHEHUH;

O npoBenenue HaOMIOEHUN, ONMHMCAHWE TPU3HAKOB M YCJIOBHM TeyeHUs
XUMHUYECKUX pPEaKLri, BBIOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJBI Ha
OCHOBE aHaM3a HaOIIOJCHUI 3a SKCIIEPUMEHTOM, PEIICHHE 3a/1ay, TOTyYeHHUe

XUMUYECKON HH(POPMAIINH U3 PA3TUYHBIX NCTOYHUKOB,;
0 ymeHue opraHu30BBIBaTh HCCIIEIOBAHUE C LEIbI0 POBEPKH TUnoTe3; U ymeHnue

ACJIaTb YMO3AKIIIOYCHUA (I/IHI[YKTI/IBHoe Hu 110 aHaHOFI/II/I) N BBIBOJBI, O YMCHHC
00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX M XMMHNYCCKHUX IIPOHECCCax,

KPUTUYECKH OTHOCUTHLCSA K TICEBIOHAYYHON MH(OpPMAIIUH.



KOMMVHMKCZWIMGHble

OOyuvaromuiics TMOJYYUT BO3MOXKHOCTh [JJIs1  (OPMHUPOBAHUS  CIETYIOIIUX

KOMMYHUKAaTUBHBIX Y'Y /I

O ITOJTHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIEH B COOTBETCTBHUU C 3aJadaMi U

YCIIOBUSIMHU KOMMYHUKAIIUN,

O AJICKBATHOC HCIIOJIB30BAHHUC PCUCBLIX CPCACTB AJIA Y4ACTHUA B JUCKYCCHUH H
AprymCcHTanu CcBOEH mo3uaun, YMCHHC IIPCACTABIIATHE KOHKPCTHOC COACPIKAHUC C

COOOIIIEHUEM €ro B MMCbMEHHOM U YCTHOM opme,

O ormpeJiesieHre CIocOO00B B3aMMOJCHCTBUS, COTPYJAHHYECTBO B TOUCKE U
cobope nHbopmaluu;

O ONpeaeneHre CrnocoO0B B3aMMOIEHCTBUS, COTPYJAHHYECTBO B IOUCKE U
coope nHopMaIu, yuacTie B JUajore, IiIaHUpOBaHKUE OOIIHUX CITIOCOOOB padOThI,
INPOSIBJIEHUE YBXKHUTEIBHOTO OTHOIIEHUS K JPYrUM YYalldMCS; OIIMCaHHE
colepKaHUsl BBITIOTHSACMBIX JEHCTBUN C TICIBI0 OPHUEHTHUPOBKH B IMPEIMETHO-
MPaKTHYECKOMN JeATeTbHOCTH; YMEHHUS YUUTHIBATh pa3HbIe MHEHUS M CTPEMHUTHCS K

KOOpIHAIlUKU pa3JIMIHbIX HOBI/IHI/Iﬁ B COTPYAHUYICCTBC,

O dbopmMynIupoBaTh COOCTBEHHOE MHEHHE W TMO3HUIIUIO, apTyMEHTUPOBATH M
KOOPJIMHUPOBATh €€ ¢ MO3UIUSIMHU MapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE

00111eT0 PeIIeHUsS B COBMECTHOM JAeATEILHOCTH;

O OCYIICCTBIIATD B3aUMHBIN KOHTPOJIb MW OKa3bIBaTb B COTPYAHHYCCTBC

HEOOXOIMMYIO B3aMOIIOMOIIIb;

d IUTAHUPOBATh  0O0IIME CHOCOOBI  PabOThI;  OCYIIECTBISATH  KOHTPOJb,
KOPPEKLHIO, OIIEHKY JAeHCTBUI MapTHEPA, YMETh YOEK1aTh;

d MCTIONb30BaTh aJIeKBAaTHBIC SI3BIKOBBIC CPEACTBA JII OTOOpPaKeHUS CBOUX
YyBCTB, MBbICICl, MOTHBOB M MOTpPeOHOCTEH; OTOOpakaTh B peud (ONucaHUeE,
OOBACHEHHE) COAEp’KAaHUWE COBEpUIAeMbIX IEHCTBUM, Kak B (QopMe TIPOMKOU

COLIMAJIM3UPOBAHHOMN peun, Tak U B (popMe BHYTPEHHEN peyH;

d pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHIIUIO, UCIIOIb3Ysl CPEACTBA YCTHOU
U TNHCbMEHHOM KOMMYHUKAlMu TMpu paboTe ¢ TEKcTaMH YydeOHUKa U
JOTIOJTHUTENBHON JTUTEPATYPO, CIPABOYHBIMU TAOIHUIIAMHU, IPOSIBIASATH TOTOBHOCTb
K YBQXCHHUIO MHOW TOUKH 3PEHHUS MPHU OOCYXKJACHUU PE3yJbTAaTOB BBHINOJHEHHOM

paboTHI.



HD@@M@I’HH bleé pe3yilibnianivl

OO0yuaronuiicsi HAyYUTCH:

OnpuMeHsITh OCHOBHBIE  METOABI TO3HAHWSA: HAONIONCHHWE, HW3MEpPCHHUE,

AKCIIEPUMEHT;

0 onmchiBaTh CBOWCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACISS HX
CYIIECTBEHHBIC TIPU3HAKHY;

0 packpbIBaTh CMBICII 3aKOHA COXPaHEHHSI MaCcChI BEIIECTB, AaTOMHO-MOJICKYJISIPHOM
TEOpPHH,

Opaznuuate XuMu4eckue u Gu3nuecKue siBJIeHus,

0 Ha3pIBaTh MPU3HAKHU M YCIOBHS MPOTEKAHMUSI XUMUYECKUX PEAKIIHA;

OcoGmronaTh npaBuiia 6e301acHoi padoThI IPU MPOBEICHUHN OMBITOB;

Onosib30BaThes 1abOpaTOPHBIM 000PYIOBAHUEM U TIOCYI0M;

O I10JIy4aThb, CO6I/IpaTI) Fa3006p33HI>I€ BCIICCTBA )51 PacCIiO3HaBaTh Hux.;

DxapaKTepI/I?»OBaTb (1)I/I3I/ILIGCKI/I€ U XHMHYECKHE CBOMCTBA OCHOBHBIX KJacCOB

HCOPIraHNYCCKHUX COCIIHHGHI/IfI,

OnpoBOAUTH OMBITHL, MOATBEPKIAIOIIME XHUMHYECKHME CBONCTBA HW3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

OpackpblBaTh CMBICT TMOHSATUS ~ «PACTBOP», BBIUMCIATH  MAacCOBYHO  JIOJIKO
PacTBOPEHHOIO BEIIECTBA B pacTBOPE,

OroToBUTH pacTBOPHI C ONPEETEHHON MAaCCOBOM J10JIeH PACTBOPEHHOIO BEILIECTBA;
OxapakTepr30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THIIA

KPHUCTAJUINYECKOUN PEIIETKH,

Oomnpenensars BUI XUMUYECKON CBS3U B HCOPTaHUICCKUX COCTUHEHUSX
OpackpblBaTh OCHOBHBIC TIOJIOKCHHS TECOPUH IJICKTPOJUTHUCCKON AMCCOIMAIINH,
COCTABJISITh YPABHEHHS DJIEKTPOJIUTHYECCKOW IHUCCOIMANA KHUCIOT, IIEI0YeH,
COJIEH M peakIuii HOHHOTO OOMEHa;

OpackpriBaTh CYITHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX peaKIInid,
OTIPENICNIATh OKUCIUTEIh U BOCCTAHOBUTEb,

OcocTaBisaTh ypaBHEHUS OKACIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHN;

Ona3biBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINUH;
OxapakTepn3oBaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOHCTBaMHU

HEMCTAJIOB U MCTAJJIOB,



DHpOBO,Z[I/ITB OIIBITHI IO IMOJYYCHHUIO U U3YUCHHUIO XUMHUUYCCKUX CBOMCTB Pa3IMYHbIX

BemiecTB; U rpaMoTHO 00paiathCs C BEECTBAMU B MIOBCEAHEBHOM KU3HMU.

OO0yuarouuiicsi HOJYYUT BO3MOKHOCTh HAYYHTHCSH:

OBbiABUraTh W MPOBEPATh OSKCIEPUMEHTAIBHO THUIOTE3bl O XHUMHUYECKHUX
CBOMCTBaX BEILIECTB Ha OCHOBE UX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTH BCTYNAaTh
B XMMHUYECKHE PEaKIMH, O XapakTepe M NPOAYKTAaX Pa3IUYHBIX XUMHYECKHX
peaKuunii;

OxapakTepu3oBaTh BEIIECTBA MO COCTaBYy, CTPOEHHUIO M  CBOMCTBawm,
YCTAHABJIUBATh MIPUYUHHO-CJICJICTBECHHBIC CBSI3U MEXKITY JITAaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA,;

OcocTaBnsiTb MOJIEKYJIIPHbIE W TOJIHBIE WOHHBIE YPaBHEHMS IO COKPAIIEHHBIM

NOHHBIM YPAaBHCHHUAM,

DHpOFHOSI/IpOBaTB CITOCOOHOCTh BCIICCTBA IIPOABIIATL OKUCIUTCIIBHBIC HIIN
BOCCTAaHOBHUTECILHBIC CBOMCTBA C y‘—IéTOM CTCIICHEH OKMCJICHUS DJICMCHTOB,

BXOJISIIHNX B €r0 COCTaB;

UBpIABUTaTh M IPOBEPATh OAKCIEPUMEHTAIBHO THUIIOTE3bI O pe3yjbTaTax
BO3JICUCTBUSI Ppa3IMYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKkIuu;

Oucronp3oBaTh MOPHOOPETEHHBIC 3HAHUS JUISI  DKOJIOTHYECKHM TPaMOTHOTO
MTOBEJICHUS B OKPYKAOIIEH CPEIE;

Oucrnonb3oBaTh NPUOOPETEHHBIC KIHOYEBBIE KOMIIETEHIIMM TMIPU  BBITIOJIHEHUHU
MPOEKTOB U PEIICHUU Y4eOHO-UCCIEAOBATEIBCKUX 3a/1a4 MO0 U3yYEHHUIO CBOWCTB,
CIIOCOOOB TIOJTYYCHHUSI M PACTIO3HABAHMS BEIICCTB;

0 00beKTUBHO OLICHUBATh MH(OPMAIIMIO O BEIIECTBAX M XMMHUYECKHUX IMPOIECCax;

Ooco3HaBaTh 3HAUEHUE TEOPETUUYECKUX 3HAHMU MO XUMHUHU I HPAKTAYECKOU

ACATCIBHOCTH YCJIOBCKA,

0 co3maBaTh MOJIEU M CXEMBI JIJIsl pEIICHUs YYEOHBIX U MMO3HABATENbHBIX 3a]1a4;
OnoHuMath HEOOXOJUMOCTh COOMIOJCHUS TPEANHUCAHWMA, TMpEAJiaracMbIX B

HHCTPYKLOHUAX II0 HCIIOJB30BAHHUIO JICKApPCTB, CPCACTB OBITOBOM XHMHH H ap.



COJEPXAHUE ITPOI'PAMMBI

BHeYpPO4HOii neaTebHOCTH « XUMMUA» nas 7-9 knaccos (68 yacos) ¢

HCI0JIb30BaHMeM 00opyaoBanus nudposoii sadboparopuu «Touka pocray»

Pa3znea 1 Xumuueckas sadoparopus(4 yaca)

[TpaBmira TexHUKH O€30IACHOCTH INPH MPOBEJICHUHM WCCIICTOBAHHNA, MEIUITUTHCKUE
anTeukd IICPBOM IMOMOIIM B KaOWMHETe XUMHUH. WHCTpyKTa)X I10 TEXHHUKE
0e3011aCHOCTH.

3HAKOMCTBO C JJA0OPAaTOPHBIM 000PYI0BaHUEM

XpaHeHue MaTepHalioB U PEaKTUBOB B XUMUYECKOM J1ab0paTopuun

Pa3znen 2. BemecTBa, KOTOpbIE HAC OKPYxKAIOT 24 yaca(9 YacoB)

[IpocTbie u COXKHBIE BEIIECTBA. XUMHUYECKUE FJIEMEHTHI.

JladoparopHublii onbITNel. O3HakomiieHHE ¢ OOpa3laMH MPOCTBIX U CIHOMKHBIX
BEILECTB.

CocraB atmocdepsbl. Kucnopo kak BaxXHEHIITUNH KOMIOHEHT aTMOC(hEpHI.
JlaGopatopHbiii onbITNe2«llonmyuenne Kuciaopoma U3 IEPEKUCH BOAOPOAA,
JI0KA3aTeJIbCTBO €r0 HATUYHSI.

Bona B macmtabe mianeTsl. @u3nuecKue CBOMCTBA, MAapajOKChl BOJBI, CTPOSHHUE
Bozbl. [lokazaTenu kauectBa Boabl. McciaenoBanue BOABI U3 Pa3HbIX MCTOYHUKOB
JlabGopaTopubiii onbITNe3«OnpeneneHrue BOJONPOBOJIHON U JUCTUILUIMPOBAHHOU
BOJBI»

JlaGopaTopHblii 0nibITNe4«OKpacka HHINKATOPOB B HEUTPAJILHOM CPENE»

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

UYucteie BemecTBa u cMmecu. Kmaccudukamms cmeceir. CriocoObl pasneneHus
CMeced: JeWCTBHE MAarHuTOM, OTCTaWBaHue, (UILTPOBAHHE, BBHIMAPUBAHHE,
KpUCTAITA3AIUS, TUCTUIIISIINS

IpakTnueckas padora Nel «HucTbie BENIECTBA U CMECH»

IpakTnueckasi padora Ne2 « o4MCTKa BOJIbI M BO3/lyXa OT TBEPJIBIX YACTHUIL
Paznen 4. OcHoBBI JKCTIEpUMeEHTANbHO XuMun(19 yacos)

IpakTnueckass padora Ne3 li3yueHue CBOWCTB BELIECTB: HArpeBaHUE BOJIbI,

HarpeBanue okcuaa kpemuus (1V).



IlpakTuyeckas padora Ned«l3mepeHune Ttemneparypbl KHIEHHS BOJBI C
IIOMOIIBIO TaTYMKA TEMIIEPATypPbl U TEPMOMETPA»

IIpakTuyeckass padora NeS«OmpezneneHne Ttemneparypbl KpHUCTAUIM3ALUU
BEILECTBA»

duznuecKkre U XUMHUUYECKUE SBICHUSA. BblIeeHre U NOorIonieH|e Teria — MpU3HaK
XUMHUYECKOU pEaKIIUU.

IpakTnueckast padora Ne6 «IK30TepMHUUECKas peakus

IIpakTuyeckas padora Ne7 «DHI0TEpMUYECKAs PEAKIUS»

CKOpOCTh XUMHUYECKUX peaKIMi. XUMHUUECKHUE NPEBPALCHUSA. XUMUYECKHE
peakuuu. XUMUYECKUE YPaBHEHUSA. BBINIOIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUN
10 COCTABJICHUIO YPABHEHNN XUMHUYECKUX PeaKIMM. TUIIBI XUMUYECKAX PEAKIIUM.
IpakTnueckast padora Ne8» TUIbl XUMUYECKUX PEAKIUI

Pa3znen 5. OcHoBbl pacyerHoii xumun(10 yacos)

Monp — enuHMIIA KOJIMYECTBA BemiecTBa. MomspHas Macca. Bpramcienus 1o
XUMHUYECKUM YypaBHEHUsM. 3akoH ABoragpo. MoisipHblii 00beM TIa30B.
OTHOCHUTENBHAS IUIOTHOCTH ra3oB. Pemenne 3KCcrepuMeHTalnbHbIX 33a4 110 TEME
«lIpakTHKyM 1O  W3y4EHMIO CBOMCTB  BEHIECTB  OCHOBHBIX  KJIacCOB

HEOPraHUYECKUX COCAUHEHUMN »
Pa3znen 6. OcHoBBI dj1eKTpOIUTHYECKOM qucconuanuu(l1 yacos)

IIpakTuueckas padora Ne9 «OuncTka BOJbI OT paCTBOPUMBIX PUMECEI.
DNEKTPOIINTHYECKAS] TUCCOLMALNS — TJIABHOE YCIOBUE TPOTEKaHUS PEAKLUi B
pacTBOpax. DIEKTPOIUTHYECKAS TUCCOLMALUS KUCIIOT , IEJI0YEN U COJIEN.
IIpakTnueckas pabdora  Nel0 «ONEKTPOIUTHYECKAS  JUCCOLHALMAN
IpakTuyeckas padoraNell «CusbHble U caadble ANEKTPOTUTHDY
IIpakTHyeckas padoraNel2y Bnusiaue TEMIIEPATYPBI Ha
nucconuanuioy. Illpakrudyeckass padora Nel3 «BnusiHue KOHUEHTpauu
pacTBOpa Ha JUCCOLUALIUION

PemeHne  SKCHEpUMEHTANBHBIX  337a4 MO  TeMe  «DJIEKTPOJIUTHYECKas
JUCCOLIALUS.

Paznen 7. IIpakTUKYM 10 M3y4YE€HHUIO CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB
HeopraHuvyeckux coeaquHeHuid.(11 gacon)



Oxcuapl: KaaccuuKanus, HOMEHKIATypa, CBOMCTBA, MOJIyYeHHE, IPUMEHEHHE.
JlabopaTopublii  onmbiT NeS. HalOmionenue  pacTBOPUMOCTH — OKCHIOB
AIIOMHMHUS, HATPUS, KAIBIUA U MEIA B BOJIE.

I'unpoxcuasl. OcHOBaHMS: KiaaccuuUKalis, HOMEHKIATypa, MoJy4YeHue.
IpakTnueckas padora Nel4 « Onpenenenne PH pacTBOpOB»

IpakTnyeckas padora NelS «Peakuus nHeuTpanuszaumu BsanmmonenicTeue
TUAPOKCUIA HATPUS C COJISTHOM KUCIIOTOM

AmpoTtepHubie okcuabl U Tuapokcuasl. Kucnotel. Cocta. Knaccudukarusi.
Howmenxkiarypa. [lonydyenue kucior. XuMAYECKUE

corictBa KucioT JlaboparopHbiii ombIT Ne6.

«B3anmopeiicTBue MeTaluIOB (MarHus, IIMHKA,

&Kele3a, MeIM) C paCTBOPaMHU KHUCIIOT.»

Comu. Knaccudukamus. Homenknarypa. CriocoOsl monyuenus coiieil. CBoiicTBa

cojien



Y4eOHO-TEMATHYECKUH TIJIAH

Ne | Tema ypoka Koui-Bo ®opwma 3ansaTus | OCHOBHbBIE Y4eOHbIE IEHCTBUS yUalIUXCS
/1 4acoB
Pazgen 1 Xumunueckas 1adboparopusi(4 yaca)

1-2 | IlpaBmia TEXHUKH 2 becena, 3HaTh IpaBUiIa TEXHUKH 0€301TaCHOCTH TIPH
0€301acHOCTH IIpU pacckas. MIPOBEJICHUH HCCIIEI0BaHUN. 3HATh COCTaB
IIPOBEICHUN UHcTpykTax. | MCAMLMHCKON alTe4KH U yMETh OKa3arTh
HCCIIeI0BAHHIA, MEPBYIO METUIIUHCKYIO TTOMOIIIb
MEIUIIMHCKUE
arTeuKu MepBOU
MTOMOIIN B KAOWHETE
xumun. MHCTpyKTax)

10 TEXHUKE
0€30MacHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paboTaTh CO CIHMPTOBKOW, Becamu, ,
J1a00paTOPHBIM XUMHYECKOM MEpHO nocyaou
obopynoBaHIeM nabopaTopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HaTh  KIACCH(UKALMUIO  PEAKTHBOB  IIO
MaTepUajioB U XUMUYECKOU rpynnaM XpaHEHHUS W HUX JICUCTBHE Ha
PEaKTHBOB B nabopaTtopuel. | OpraHusM. [IpaBuibHO opopMIIATh
XUMHYECKON becena XAMHYECKHUMN SKCIIEPUMEHT
naboparopuu

Pa3nea 2. BemecrBa, KoTopbie Hac OKpy:kaloT 24 yaca(9 Yacos)

5-6 | [IpocTeie u cnoxHbIe | 2 Jlexug JIoKHBI  3HATH: ompenesieHue  aToma,
BCIICCTBA. Jlaboparopnas OpPOCTOTO M CJIOKHOI'O BEIISCTBA, OTIMYHEC
XuMu4uecKue pabora Ne 1 CMECH U CJIOKHOTO BelecTBa Jl0JKHBI yMETh:
oneMenThl. JI/O Nel. pa3nuuaTh TMPOCTBIE M CJIOXKHBIC BEIECTBA,
Osnakomuienye ¢ CMECH U CIIOJKHBIC BEIIECTBA
o0pa3iaMu MpOoCThIX
U CJIOKHBIX BEIIECTB.

7 CocraB atrmocdepnr. | 1 Cemunap. 3HaTh 00BEMHYIO JIOJIIO COCTABHBIX YaCTEH
Kucnopon kak BO3/yXa
BOKHEU NN
KOMITOHEHT
aTMoc(hephl.

8 JlaGopatopHas 1 JL/p. DKCIIEPUMEHTAIBHO ONPENEIINTD COACPKAHNE
pabota Ne 2 KHCJIOpOJIa
«Ilonyuenne
KHCIIOpo/ia u3
MEePEKUCH
BOJOPO/JA,

J0Ka3aTCIbCTBO €Io
HaJIUYHUA».




Boma B Macmrabe
[UTAHETEL.
dusnyeckue
CBOMCTBA,
MapagoKChI BOJIBI,
CTpPOCHHUE

BOJBI

Kpyraslii cTon

YMeHue xapakTeprus3oBaTh CBOMCTBA BOJIbI
(XMMHYECcKue CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIIECTB),

10-
13

Tloka3arenn
KadyeCTBa BOJBI.

JlaGopatopHas
pabora

VYMeHne xapakTepu3oBaThb CBOWCTBA  BOJIbI
(XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

Hccnenoanue BOjbI
u3 pa3HbIX
HUCTOYHUKOB
JlaGopatopnas
pabora Ne3
«Onpenenenue
BOJIOIIPOBOJHOM U
JUCTHIUTAPOBAHHOMN
BOJBI»
JlaGopatopHnas
pabora Neq
«Oxpacka
WHUKATOPOB B
HEUTpaIbHOU

cpene»

HEOpPraHMYECKUX BEILECTB),

Paspnen 3. SIBienusi, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

14

UucTele BellecTBa U
CMECH.
Knaccudukanms
cMecei.

1

Jlexuus.

C(I)OpMI/IpOBaTB IIOHATHA O YUCTOM BCIICCTBC U
CMCCH BCIICCTB

15

CriocoOsl
pa3acieHusl CMECen:
JICMCTBUE
MarHuToM,
OTCTanBaHUe,
¢unbTpOBaHUE,
BBITIApUBAHUE,
KpUCTAILTU3aIHs,
JICTUILTSIIIHSL.

O6cyxnenue,
«MO3TOBOH
HITYPM.

YMeTh XxapakTepu30BaTh CYIIHOCTh MOHATUN
YHCTHIE BEIIECTBA U CMECH U CIIOCOOBI
paszaeneHust cMecen

16

[IpakTuueckas pabora
Nel «Huctsie
BEIECTBA U CMECU»

[TpakTnueckas
pabora

3aKkpenuTh TOHSATHS O YHCTOM BEIIECTBE H
CMECH BEIIECTB

17

[IpakTnueckas
pabota Ne2 « ouncrtka
BOJBI ¥ BO3/1yXa OT
TBEPABIX YaCTHUID)

[TpakTnueckas
pabora

3aerHI/ITB 3HaHUA 0 METOJdaxX
BCIICCTB OT TBECPAbIX YaCTHUI]

OYUCTKHU

Pa3nen 4. OcHOBBI 3KCIEepUMeHTANbHOH XuMHU(19 yacoB)




18 | IlpakTHueckas [IpakTnueckas
pabora Ne3 pabota
N3yuenne  cBOMCTB
BEILECTB: HAIPEBAHUC Hcnonp3oBanue IIPAKTUYECKHUX u
BOIbI,  HATPEBAHHE 7a0opaTOpHBIX ~ pabOT,  HECIIOKHBIX
OKCHJIA KDEMHHs AKCIIEPUMEHTOB  JUIS I[OKaSaTeJIBCT]ia
(IV). BbIJIBUTAEMBIX IIPEI0JIOKEHNI;

19 | Mpaxtnucckas TIpaxTareckan OIHCaHKE PE3YNIbTATOB ATHX PabOT
pabora pabota
Neod«3mepenue
TEMIIEPATYPBI
KHUIIEHHS BOZBI C
IIOMOUIBIO
JaT4ynuKa
TEMIEPATypbl U
TEPMOMETPa»

20 | IlpakTuueckas [TpakTnueckast | Mcnosnb30BaHKue NPaKTUUECKUX paboOT 1yis
pabora pabota IIO3HAHUS OKPY’KAIOILEr0 MUPA Pa3IMUHbIX
Ne5«Omnpenenenue METOJI0B (Ha0JII0/IeHNEe, U3MEPEHUE, OIIBIT,
TEMIIEPATYPbI AKCIIEPUMEHT, MOJICIIMPOBAHUE U JP.)
KpUCTAJIIU3aLU1
BELIECTBa»

21 | dusnueckue u Jlexums [103HAKOMUTBCS € BaXKHEHIIMMH XHUM.
XUMHYECKHE MTOHATUSIMH: ¢duznyeckue u
SBJIECHUS. BBII[GJ'ICHI/IC XUMHWYCCKHUEC SIBJICHUA, XUMHUYCCKasg
1 MIOTJIOIIEHHUE TeIIa peaxuus; yYMEHHE OTJINYATh
— NpH3HAK XMMUYECKHE PEAKUUU OT (HU3HYECKHX
XHMHYECKON SABJICHUH
peakuun

22 | IlpakTuueckas IIpaktnueckas | Mcnosb3oBanue MIPAKTUYECKUX u
pabota Ne6 pabota T1a00paTOPHBIX pabor, HECJIOKHBIX
<<3K30TepMI/I‘IeCKa5[ OKCIICPUMCHTOB JUIA JOKa3aTeiIbCTBa
peaKIys» BbIIBUTAEMBIX MIPEIOJIOKEHNH;

23 | IlpakTuueckas [IpakTrdeckass | OMHCAHIE PE3YIbTATOB STHX pabOT
pabota Ne7 pabota
«QHI0TEpMUYECKAS
peakuus»

24- | CxopocTb KonnexkruBHasa | 3Hathb OIpe/IeIIEHNE CKOPOCTH

25 | XUMHYECKHUX pabota XUMHUYECKON peaklMM U €€ 3aBHCHUMOCThb
peakuuit OT  YCJIOBMM  IIPOTEKaHUs  pEeaKLHUu.

[Tonumatp 3Ha4YeHHE TEPMHUHOB
«KaTaau3aTopy, «AHTHOUTOPY,

«hepmeHTBI».




26- | Xumuyeckue 2 KonnexkruBHas | YMeHue XapaKTepu30BaTh OCHOBHBIE
27 | mpeBpalIeHuUs. pabota 10JIOXKEHHUS aTOMHO -MOJIEKYJISIPHOTO
XUMHUYECKUE y4eHHsI, TOHUMATh €r0 3HaUYeHHUe
peaKInH.
28- | XuMudeckue 4 KosnektuBHas | YMeHuUE COCTaBISITh YPABHEHUS XUM. PEAKIUH.
31 | ypaBHeHHS. pabota
Brinosinenue
TPEHUPOBOUHBIX
YIPaXXHEHUH 110
COCTaBJICHUIO
ypaBHEHUI
XUMHUYECKHUX PEaKIIHii
32- | Tumbsl XUMUYECKHX 4 YMeH#ue onpeneniaTs peareHThl U MPOTyKThI
35 | peakuuit PEaKIMK; PacCTaBIATh KOAP(UIIECHTHI B
36 | IlpaxTmueckas 1 [MpakTyeckas | ypaBHEHUSAX PEAKLMI HA OCHOBE 3aKOHA
pabota Ne8» Turmsr pabora COXpaHEHHUsI MacChl BEIIECTB
XUMHAYECKUX
peaKuuii»
Pazjnen 5. OcHoBbl pacueTrHoii xumun(10 yacos)
37- | Monp — enuHuna | 2 Pemenue 3ana4y | YMeHue BIYUCIATH: KOJMYECTBO BEIIECTBA
38 | konuuecTBa WM MacCy IO KOJIMYECTBY BEIIECTBA UITU
BEIIEeCTBA. Macce peareHToOB WIH MPOJYKTOB PEaKIuu
MousipHas macca.
39- | Beruncnenus no 4 YMeHue BBIYUCIATh MOJIIPHYIO Maccy 10
42 | XMUMUYECKUM bopMmyIe coeIMHEeHNUs], KOJTMYECTBO BEIECTBa,
YpaBHEHUSM. 00BbeM MIJIM Maccy M0 KOJMUYECTBY BEIIECTBa,
00BbEMy MJIM Macce peareHTOB WU MPOTyKTOB
peakuuu
43- | 3akoH ABorajpo. 2 VMeHne BEUUCIIITE: KOJTHYECTBO BEIECTBA,
44 | MonspHblil 00beM 00beM WIM Maccy MO  KOJHYECTBY
rasos. BEIIECTBA, 00bEMY MJIM Macce peareHTOB U
OTHOCHTEILHAS IPOAYKTOB PEAaKIMU; (HAXOIUTh 00BbEM raza
IIOTHOCTE T'a30B. [0 M3BECTHOMY KOJIMYECTBY BellecTBa (U
MIPOU3BOIUTH OOpaTHBIE BEIYUCIICHHS))
45- | Pemenue 2 Pemenne YMeHHne: xapakTepu3oBaTb XUMHUYECKUE
46 | SKCTIEpUMEHTAIBHBIX 3amad CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKUX

3a/1a4 1o TeMe
«IIpakTukym no
W3YyYEHUIO CBOICTB
BEILIECTB OCHOBHBIX
KJIaCCOB
HEOPraHUYECKUX
COCIMHEHU »

BEIIECTB; ONPENEIATh MPUHAIIEHKHOCTh
BEIIIECTB K OIPECIEHHOMY KJlaccy
COEIMHEHUI COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX COCIMHEHUN N3YYEHHBIX
KJIaCCOB

Pa3nen 6. OcHoBBI djieKTpoIUTHYecKOH qucconuannu(11 yacos)




47 | Ilpaktuueckas IIpakTueckas | MccienoBars 31€KTpOIPOBOAHOCTD BOJBI B
pabota Ne9 pabota 3aBHCHMOCTH OT crioco0a e€ O4nCTKI
«OuuncTKa BOJbI OT
PacTBOPUMBIX
IpuMecen»

48 | DnexTponuTHYECKas Jlexuus 3HaTh ONPECIICHUS OHITUH «3JIEKTPOIUTY,
JUccoLuanus — KHEDJICKTPOJIUTY, «AJIEKTPOIUTHUECKAS
IJIaBHOE yCIIOBUE JIACCOIUAIIUS
MPOTEKAHUS PeaKuit
B pacTBOpax.

49 | DueKTpoIUTHYECKas «Mo3srosoi 3HaTh ONpECTCHUS TOHATUN «KUCIOTAY,
JUccoLranus HITYPM, «OCHOBAHHE», «COJIb)» C TOUKH 3PEHUS TEOPUU
KHCJOT , IEeJIouel u OO0cyxeHne AJIEKTPOJIUTAYECKON AUCCOIUALINU. Y METh
coneil. 00BSACHATH OOIIME CBOMCTBA KUCIOTHBIX U

IIEJIOYHBIX PACTBOPOB HATMYMEM B HUX HOHOB
BOJIOPOJIa U THAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIISTh
YpaBHEHHUS IEKTPOJIUTUYECKON JUCCOLUALIUN
KHCJIOT, OCHOBAHUM U COJICH.

50 | Ilpaktuueckas IIpakTrnueckas | IIponutrocTpupOBaTh SKCIEPUMEHTOM
pabora Nel0 pabota KJIACCHU(PUKALIUIO BEIIECTB HA AJICKTPOJIUTHI H
«ONEeKTPOIUTHYECKAS HESJIEKTPOJINUTHL
JVICCOITUAITUS

51 | [IpakTuueckas 3aKpenuTh MOHITHUS «CUIIBHBIIN U «CITa0bIi»
pabotaNel 1 AIIEKTPOJINT.

«CuinbHbIe U cnalbie
3IEKTPOJIUTHI»

52 | [IpakTuueckas WNMets mpencraBieHre O poyid TEMIEPATYPHI B
pabotaNel2» ANEKTPOJIUTAYECKON AUCCOLMALINU
Bnusaue
TEeMIIepaTypbl Ha
JCCOITUAIIUION

53 | [IpakTuueckas padbota [Mpaktuueckas | MUmets MpeACTaBICHUE 0 BITUSIHUU
Nel3 pabora KOHIICHTPAIlUX PacTBOPA IJIEKTPOJIUTA HA €ro
«Bnusinue ANEKTPOJINTUYECKYIO TUCCOLMALINIO
KOHIIEHTPALlUU
pacTBopa Ha
JTUCCOITUAIIUION

54- | Pemenue Pemenue 3amay | YMETh OCYIIECTBIATH XUMHUYECKHE OTIBITHI Ha

57 | aKCIIepUMEHTaTBHBIX 3HaHWE KaYECTBEHHBIX PEaKIINii; COCTABIIATH
3aja4 1o Teme TIOJTHBIC ¥ COKPAIIEHHBIC HOHHBIC YPaBHEHUS
«ONEKTPOIUTHYECKAS HeoOpaTUMBIX peaKkiuil U pa3bsCHATH UX
JUCCOLIUAITUS CYIIIHOCTbh. XapaKTepu30BaTh yCIOBHS TEUEHUS

peaKkuuii, UIyImMX A0 KOHIA, B paCTBOpax
BIIEKTPOJIUTOB

Pazgen 7. IIpakTMKYM 10 M3y4Ye€HHI0O CBOWCTB BelECTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX
coequnenuii(11 yacon)




58- | Oxcunsl: Kpyrnslii cton, | YMeHue Ha3bpiBaTh COCIUHEHUS H3yYCHHBIX

59 | knmaccudukanus, J/p. KJIacCOB (OKCHUJIOB); ONPEIEIATh
HOMCHKJIATYPa, [IPUHAJIEKHOCTD BELIECTB K OIPEIEICHHOMY
CBOHCTBA, KJ1accy COEIMHEHUN (oxcumam);
IOIydeHHC, XapaKkTepu30BaTh XUMHUYECKHE  CBOMCTBA
TIpUMCHCHHC. OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
JlaGopaTopHblii
OIIBIT Nos. BELECTS
Habmoere (okcumI0B); COCTaBIIATh (l)OpMyJIIiI
PACTBOPHMOCTH HEOPTaHUYECKUX COCTMHEHUI
OKCHIOB ATIOMHHHA, M3Y4YEHHBIX KJIACCOB (OKCHUJIOB)

HATpUs, KalblHs U
MeJH B BOJIE.

60 | l'uapokcuabl. Jlexuus YMeHne Ha3blBaTh COCAMHEHUS H3YyYEHHBIX
OcHoBaHus: KJIacCOB (ocHOBaHMIA), OnpeIeATh
KJaccupuKanus, MIPUHA/IJICKHOCTD BEIIECTB K OMPEeIEHHOMY
HOMEHKJIATypa, KJIaCCy COeTMHEHUI (OCHOBAHUSM)
MOJIy4YeHHeE.

61 | [IpakTuueckas [Tpaktnueckast | ChopmupoBarh mnpejacraBieHue o PH kak o
pabora Neld « paboTta XapaKTePUCTUKE CPel
Onpenenenue
PH pactBOopoB»

62 | [IpakTudeckas N3yuuTh CyIHOCTh peakiuyu HEUTpaIU3aluu
paborta Nel5
«Peakuus
HEWUTpanu3alnuu
BzanmopeiictBue
THJIPOKCH/Ia HATPHS C
COJITHOW KHCJIOTOM

63 | AMdoTepHbIE OKCUIBI Joxmasl YMeHne  xapakTepu3oBaTh  XHUMHUYECKHE
Y TUJIPOKCH/IBI. CBOIICTBa OCHOBHBIX KJIACCOB

HEOPraHMYECKUX COEAMHEHUN (amMOTEepHBIX
HEOPTaHMYECKUX COCTMHEHMIA)

64 | Kucnotsl. Cocras. KonnexktuBHass | YMeHue Ha3bIBaThb COEIUHEHUS H3yYECHHBIX
Knaccudukarnmus. pabora KJIACCOB (KUCJIOT); ONPEAETATh
Howmenknarypa. MIPUHAIJICKHOCTH BEIIECTB K OMPECIICHHOMY
ITony4yenue KHUCIIOT. KJIacCy  COEAMHEHMH (KHCIOT); yMEHHUE

COCTaBIIATH  (POPMYJIBI  HEOPTraHUYECKHX
COCTMHEHUH M3y4eHHBIX KJIacCOB

65 | Xumuueckue KomnnektuBHass | YMEHUE COCTABIATh YPABHCHHUS XUMHICCKHX

CBOICTBa KHCIIOT paboTa peakIui, XapakTepHU3YIONUX XHUMHUYECCKHE

JlabopatopHblii OnBIT
Neé.
BzaumopeiictBue
METaJIJIOB  (MarHus,
LUHKA, xKenesa,
MeJ1) ¢ pacTBOpaMu
KHCJIOT

CBOMCTBA KHCJIOT, YMCHHC PpacCllO3HaBaThb
ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U 1Iea04ei




66 | Comm. KonnexktuBHas | YMenue COCTaBIIATh (bopmyIbI
Knaccuguxarus. pabota HEOPTraHMYECKUX COCOUHEHHH HM3y4eHHBIX
HomeHknaTypa. KJlaccoB  (coisieil);  yMEHHUE  Ha3bIBaTh
CriocoObI mosryyeHust COCJIMHEHUSl M3YYEHHBIX KJIacCoB (couiei);
coneil ONpeNeNsiTh MPUHAMICKHOCTh BEIIECTB K

ONpeJIETICHHOMY KJIaCCy COE€IMHEHM (come);
yMeHHUe COCTaBJISITh bopMyITbI
HEOPraHWYECKUX COCIMHEHUN

67 | CpoiicTBa coseit KonnektuBHas | YMeHue XxapakTepu3oBaTh CBOMCTBA

paboTta M3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB

(coneit); yMEHHE COCTaBIIATH YpaBHEHUS
XUMHYECKUX  PEaKIUd, XapaKTepU3YIOUINX
XUMHUYECKHE CBOMCTBA COJIEU

68 | Ypok 0600mieHne ITonBenenue UTOroB




HepequL AOCTYITHBLIX HCTOYHHKOB I/IH(l)OpMaIII/II/I

B pa3zneie npencTaBieH CIIMCOK KHUT U CCBIJIOK HA CalThI, B KOTOPBIX OoJee

HO,Z[pO6HO OCBCHICHBI PA3JIMYHBIC ACIICKTHI pACCMATPHUBACMBIX BOIIPOCOB. Hx

MOXHO pCKOMCHAOBATDb KaK YUUTCIIIO, TaK U O6y‘IaeMI)IM, IMPOABUBIINM MHTCPCC K

M3y4aeMou Teme

1. BacuibeB B.II., Mopo3oBa P.II., Kouepruna JI. A. Ilpaktukym 110
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— 328 c.
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392 c.

Hepnronsir B. @. Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kumun 1. M. O6mas xumus. Ilpaktukym L-muxpo. PykoBojcTBo is
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mkojae/ becmanos I1. W. Hopodeer M.B., Kumun J[.M., 3umuna A.I.,
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N3natenbckuii eHTp «Akaaemus», 2004. —240 c.

. IlerpsuoB M. B. Camoe HEOOBIKHOBEHHOE BEIIECTBO B MHpe. — M.:

Ilemaroruka, 1976. — 96 c.

10.CrpenbaukoBa JI. H. 13 yero Bcé caenano? Pacckaswl 0 BemectBe. — M.:

Syza-mpecc. 2011. — 208 c.

11.CycnennukoBa B.M, KuceneBa E. K. PykoBoACTBO MO HPHUTOTOBIICHHUIO

TUTPOBaHHBIX pacTBOopoB. — JI.: Xumus, 1967. — 139 c.



12.Oummknonenus mist nereid. T. 17. Xumus / I'nas. pen.B. A. Bononun, Ben.
Hayd. pen. . W. Jleencon. — M.: ApanTta +, 2003. — 640 c.

13.YeptrkoB W.H., XKyko II. H. Xumuueckuii SKCHEPUMEHT C MaJbIMHU
KoJInuecTBamu peaktuBoB. M.: [Ipocsemenue, 1989. — 191 c.

14.Caiir ®UITA. OTkpeiThIi OaHK 3a7aHU 711 GOPMUPOBAHUSI €CTECTBEHHO-
HayuyHoi rpamoTtHoctu. https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

15.Caiir MI'Y. IlporpamMmma Kypca XHUMHM Il ydanmuxcs 8—9 KiaccoB
obmieoOpaszoBarenpbHONM mIKOBL.  http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

16.Caiit Equnas koutekius mu@poBeIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.
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