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INOACHUTEJIBHASA 3AIINCKA

B 00yyenuu xumuu OOJBIIOE 3HAYEHUE UMEET HKCIEPUMEHT. AHAIU3ZUPYS
pe3ynbTaThl IPOBEIEHHBIX OMBITOB, yUaluecs yOeKIaloTcs B TOM, YTO TE€ WU UHbBIE
TEOPETUYECKHUE MPEJCTABICHUSI COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATHHOCTH.
TonbKO  OCYIIECTBISISI ~ XUMUYECKUH  OKCIIEPUMEHT  MOXHO  IPOBEPUTH
JIOCTOBEPHOCTH IIPOTHO30B, C/ICJIAHHBIX HA OCHOBAHUH TEOPHHU.

B mpouecce skcnepuMeHTanbHOW paOOTHl ydaluecs MNPUOOPETalOT OIBIT
MO3HAHUS PEaTbHOCTH, SIBJISIIONINICS BaKHBIM ATanoM (OPMHPOBAHUS Yy HUX
yOeXJeHul, KOTOpble, B CBOIO O4YEpelb, COCTABIAIOT OCHOBY Hay4yHOTO
MHUPOBO33PEHUA.

Buenpenue obopynoBanus uudpoBoii naboparopun nenrpa «Touka pocta»
MO3BOJIUT KAaY€CTBEHHO M3MEHUTH IpoilecCc oO0yueHus: Xumuu. KonuuecTBeHHBIE
AKCIIEPUMEHTHI MIO3BOJIAT MOIYYaTh JOCTOBEPHYIO HHMOPMAIIHIO O MPOTEKAHUHU TEX
WJIM MHBIX XUMUYECKHUX IMPOIECCAX, O CBOMCTBAxX BellecTB. Ha OCHOBE MOITy4eHHBIX
HKCIIEPUMEHTAJILHBIX JaHHBIX OOydaeMble CMOTYT CaMOCTOSITEJNIbHO JeNiaTh
BBIBO/IbI, 0000IIaTh PE3YNIbTATHI, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyJIeT crocoOCTBOBATH MOBBIIICHUIO MOTHUBAIIMN O0YUYEHHUSI IIKOJIbHUKOB.

JUiss  u3ydeHus npeamera «XHMHs» Ha 3Tale OCHOBHOIO —OOILIEro
oOpazoBaHus oTBoauTCs 68 yacop: 8-9 kjacc —68 4acos;

JlanHasi oOpa3oBaTenbHasi mporpaMMma 00eceYrBaeT YCBOCHUE YUaIIUMUCS
BOKHEUIITUX XUMUYECKUX 3aKOHOB, TEOPUH U MOHATUI; (POpMUpPYET peICTaBICHUE
O pOJIM XMMHH B OKPYXAIOIIEM MHpPE M KU3HU yejoBeka. IIpm 3ToM OCHOBHOE
BHUMAHUE VYACISIETCA CYIIHOCTH XHMHUYECKMX PEaKIUuid ¢ METoJaM HX
OCYIIECTBJICHUS.

OnHUM W3 OCHOBHBIX TMPHUHIMIIOB TOCTPOEHUS TMPOrpaMMBbl SIBISICTCA
MPUHLHUI JIOCTYITHOCTU. DKCIIEPUMEHTAIbHBIE [TAHHBIC, MOTYYECHHBIC YYaITUMUCS
NP BBIIIOJHEHUH  KOJIMYECTBEHHBIX  OMNBITOB,  MO3BOJISIIOT  yYaIIMMCS
CaMOCTOSITEJIbHO ~ J€JaTh BBIBOABL, BBIABISATH 3aKOHOMEpHOCTH. llomxonsl,
3QJI0KEHHBIE B COJIEpYKAHUE MPOTpaMMbl Kypca, CO3Aal0T HEOOXOAUMBIE YCIOBHUS
JUIi CUCTEMHOTO YCBOGHMS YYallUMHUCS OCHOB HayKd, Ui OOeCleueHHs
Pa3BUBAIOIIETO ¥ BOCHUTHIBAIONIETO BO3JCUCTBUS OOY4YEHHS Ha JUYHOCTD
y4amerocs. @opmMupyembie 3HAHHS JTOKHBI CTaTh OCHOBOM CHCTEMBI YOCKICHUIMA
IIKOJIbHUKA, IEHTPAJIbHBIM SJIPOM €r0 Hay4YHOTO MUPOBO33PEHUSI.

Ha 06a3e 1mentpa «Touka poctay obOecneduBaeTcs  peain3alus
00pa3oBaTEIbHBIX MPOrPAMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOU
HampaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSIMU
3aKOHOJATEIhCTBA B cdepe oOpa3oBaHUST U C Y4E€TOM PEKOMEHIAIUN
denepanbHOTO OrepaTopa yueOHOTO TpeaMeTa « XUMUsD».

OOpaszoBaTenbHasl TporpaMma TO3BOJISIET HHTETPUPOBATH peaTu3yeMble
MOXO/IbI, CTPYKTYPY M COJZIEp KaHHe MPH OpraHu3aiuu 00ydeHuss XumMuu B 8—9
KJlaccax.

Ucnonb3oBanue oOopynoBaHus  IeHTpa «Touka pocrta» pu
peamm3annu gaHHoro KBJ/[ mo3BossieT co3aars yCioBUs:

- IUT PaCIIMPEHUS COJIEPKAHUS MKOJBHOTO XUMHUECKOTO 00pa30BaHusl;



- I7Isl TIOBBITIICHUS MO3HABATEIPHOW aKTUBHOCTH O0YYarOIIHXCS B
€CTECTBEHHO-HAYYHOU 00J1acTH;

- I pa3BUTUS  JIMYHOCTH  peOEHKa B mporiecce  00ydeHHS

XUMHUH, €T0 CIIOCOOHOCTEH, (hOPMUPOBAHUS U YIAOBJICTBOPEHUS COIIMATILHO
3HAYMMBIX HHTEPECOB U TOTPEOHOCTENH;

- st paboOThl ¢ OMAPEHHBIMU IIKOJLHUKAMH, OPTaHU3AIMHA X PAa3BUTUSA B
Pa3IMYHBIX 00JacTAX 00pa3oBaTEILHOMN, TBOPUECKOM NS TEILHOCTH.

eanb u 3apaun

1. Peanm3anusi OCHOBHBIX 00I111€00pa30BaTEIbHBIX MPOrPaMM IO
y4eOHBIM MpeIMETaM €CTECTBEHHO-HAayYHOW HAamnpaBJICHHOCTH, B TOM YHCIIC
B paMKax BHEYPOUHOH JEATEIbHOCTH 00yUYarOIIuXCs;

2. BBEJICHUE COBPEMEHHBIX CPEJICTB OOYUYEHHMS] U BOCIHUTAHUS JJIS
u3ydeHuss (B TOM 4YHUCIE OHKCHEPUMEHTAIBHOIO) JUCHUIUIMH (MOIYJIEH)
€CTECTBEHHO-HAYYHOM HaIlpaBJICHHOCTH  TIpHU peanuzanuu OCHOBHBIX

00111e00pa30BaTeIbHBIX MPOTPAMM U B paMKax Kypca BHEYPOUHOU JESTEIBHOCTH,
B TOM YHCJIE /ISl pPACIIUPEHUS COJCPKaHUS YUeOHOTO IpeIMeTa « XUMUs.

3. BOBJICUCHHE YYAIINXCS B POCKTHYIO IS TEIBHOCTb.

[IpopunbHblid  KOMIUIEKT oOopynoBanus 1eHTtpa «Touka  pocTay
oOecrieunBaeT d(PPEKTUBHOE JIOCTHKEHHE 00pa30BaTENbHBIX  PE3yJIbTaTOB
OOy4aromMMHUCs MO MporpaMMaM €CTECTBEHHO-HAy4YHOW HaIpaBJICHHOCTH,
BO3MOKHOCTh yTIyOJNEHHOTO M3Y4YEHHUS  OTIENbHBIX  IMPEIMETOB, B  TOM
yucne s (pOpMUPOBaHUSA M300pETATEIBCKOr0, KPEATUBHOTO, KPUTUYECKOTO
MBIIIUICHUS, Pa3BUTUSL (DYHKIMOHAJIBLHONW T'PaMOTHOCTH y OOYy4YarolIuXcCsi, B TOM
YHUCJIE €ECTECTBEHHO-HAYYHON U MaT€MaTHYECKOM.

DKCIEPUMEHT SIBJISIETCS ICTOYHUKOM 3HAHUU M KPUTEPUEM UX UCTUHHOCTH B
Hayke. Konuenius coBpeMeHHOTo 00pa3oBaHMs MOJpa3yMeBaeT, YTO B y4eOHOM
HKCHEPUMEHTE  BEIYUIYI0O  pOJb  JOJDKEH  3aHSATh  CaMOCTOSITEIbHBIN
UCCIIEIOBATENbCKUN YUCHUYECKHUI IKCTIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIBHBIE MCCIICIOBAHUS IO XUMHUH YK€ TPYIHO
MpEACTaBUTh 0€3 WCIHOJIb30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO U HU(PPOBBIX
n3MepuTeabHbiXx npubopo. B ®I'OC OOO npommcano, Yro OJHUM W3
YHUBEPCAIBHBIX  yU4EOHBIX JEHCTBUI, MPUOOPETAEMBIX YUYAIUMUCSH, JOJIKHO
CTaTh  yMEHUE  «IIPOBEACHUS OMNBITOB, TMPOCTHIX  IKCIEPUMEHTATBHBIX
UCCIICIOBAHUM, TPSIMBIX M KOCBEHHBIX M3MEPEHMH C  HCIOJb30BaHUEM
aHAJOTOBBIX M IU(GPOBBIX H3MEPHUTEIBHBIX PUOOPOB».

Y4eOHBIH JKCIEPUMEHT 10 XHWMHH, MPOBOJMMBIA Ha TPaJAUIIMOHHOM
o0opynoBaHuH, 6€3 MpUMEHEHHUsT IUPPOBHIX JTa0OPATOPHil, HE MOXKET MO3BOJIUTH B
MOJTHOM Mepe pelIUTh BCE 3a/laud B COBPEMEHHOMW IIKOJE. DTO CBS3aHO C PSAOM
MPUYHH:

- TPAIUITMOHHOE MIKOJIHFHOE 000PY/I0BAaHNE M3-3a OTPAHUYCHUS TEXHUUECKHUX
BO3MO>KHOCTEM HE MO3BOJISIET MPOBOJUTH MHOTHE KOJMUYECTBEHHBIE UCCIIEIOBAHNS;

- JUTMTENIbHOCTb TMPOBEJICHUS XUMHUYECKUX HCCIEOBAaHUM HE Bcerjaa
Corjacyercs ¢ JUIMTETLHOCTHIO YUeOHBIX 3aHATHI;



- BO3MOXHOCTb TPOBEIEHHS MHOTHX HCCIEAOBAHUNA OTPaHUYUBACTCS
TpeOOBaHUSIMHU TEXHUKU OE€30MAaCHOCTH U JIp.

[MudpoBas nmabopaTopusi MOTHOCTHIO MEHSET METOJIUKY W COAepIKaHue
IKCIIEPUMEHTAIBHOIN JEATEIBHOCTH M pEIaeT BBIIICTIEPEUHCICHHbIE TPOOIEMBI.
upokuii ceKkTp JAaTYUKOB MO3BOJIAET YYAIIUMCS 3HAKOMUTBCS C TapaMeTpamu
XUMHUYECKOTO JKCIEPUMEHTAa HE TOJbKO Ha KadyeCTBEHHOM, HO M Ha
KoJIn4ecTBeHHOM ypoBHe. Lludposas mabopaTopust Mo3BOJISET BECTH IIUTEIbHBIHN
IKCIEPUMEHT Ja)ke B OTCYTCTBHE JKCIEPUMEHTATOpa, a 4acToTa MX H3MEpeHUit
HETIO/BJIACTHA YEJIOBEYECKOMY BOCTIPUSITHIO.

B npouiecce popmupoBaHus SKCIIEPUMEHTATBHBIX YMEHUN YUSHUK 00y4aeTcst
IPEICTaBISTh HH(DOPMALIKIO 00 UCCIETOBAHUH B UETHIPEX BHUIAX:

- B BepOaJbHOM: ONMCHIBATh 3KCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJEIb
IKCIEpUMEHTa, (UKCHUPOBATh BHHMAaHHE Ha  U3MEPSIEMBIX  BeIMYMHAX,
TEPMUHOJIOTUH;

- B TaOJMYHOM: 3amlojHATh TaOMUIBl JAHHBIX, JIEKAIIUX B OCHOBE

HOCTPOEHUsI TpapukoB (NP OSTOM Yy Y4YallUXCs BO3HUKAeT mepBuyHOel]
MPECTABICHUE O MacIlITa0ax BEJTUYUH);

- B IpaUUecKOM: CTPOUTHh IpadUKH MO TAOIUMYHBIM JAHHBIM, YTO HAET
BO3MOYKHOCTh II€peX0Ja K BBIIBWKCHHUIO THUIIOTE3 O XapakTepe 3aBUCHUMOCTH
MEXIy BeIWYMHamMu (IIpY OSTOM YYMTEIb IOKa3bIBAET NPEUMYILIECTBO B
BU3yaJu3allMM  3aBUCUMOCTEH  MEXAY  BEIMYMHAMH,  HArJISgHOCTh U
MHOTOMEPHOCTB);

- B BUJIE MAaTEMaTUYECKUX YpPaBHEHUM: JaBaTh MAaTEMaTHYECKOE OMUCAHUE
B3aMMOCBS3H BEJIMUMH, MaTEMaTUYECKOE 0000IIEeHNE.

[lepexon oOT KaxIOoro drama MpeacTaBieHUs WHGOPMalUU 3aHUMAaeT
JIOBOJIbHO OOJBIION MpPOMEXYTOK BpeMmeHu. B 7—8 kiaccax »TOT mpoliecc
HEO0OXO0JMM, HO B CTApIIMX KjaccaX MOXHO ObUIO OBl 3TO BpeMsl MOTPATUTH HA
pemieHre Oojee BaXKHBIX 3a7ady. B 3ToM MmiaHe wu@poBble JabopaTopuu
CYILIECTBEHHO 3KOHOMST BpeMs. DTO BpeMsi MOKHO noTpatuth corjacHo ®I'OC Ha
(dbopMHUpOBaHUE HMCCIEIOBATENBCKUX YMEHHUH y4aluXcsi, KOTOPbIE BBIPAXKAIOTCS B
CHEQYIOIINX ICUCTBUSX:

- ompeiesieHUE MPOoOIeMBbI;

- MOCTaHOBKA MCCIIEIOBATENbCKOM 3a/1a4u;

- IVIAHUPOBAHUE PEILICHUS 3a/1a4U; TOCTPOECHUE MOJIETIEH;

- BBIJIBJKEHHE TUIOTE3;3KCIEPUMEHTaIbHAsL MPOBEPKA TUIIOTE3;

- aHaJIu3 JaHHBIX SKCIIEPUMEHTOB WJIM HaOMIOAEHUN; (OopMyIUpOBaHUE
BBIBOJIOB.



1. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBbI

BHeypouHOii AesaTeibHOCTH «XUMMUS» niis 8-9 kiaccoB ¢ ucnosib3oBanneM
o0opynoBanus nenrpa «Touka pocra» ¢ onMcaHueM YHMBEPCAIbHBIX
y4eOHBIX /1efiCTBUH, JOCTUTaeMbIX 00y4al0IMMHUCS

JInuHOCTHBIE pe3yabTaThl

OOyuyaromuiics MOJIYYUT BO3MOXKHOCTb JJiI  (POPMHUPOBAHUS  CIEAYIOLINX
JIUYHOCTHBIX Y Y /I;

- OIpEJeJICHNE MOTUBALlMU U3yYEHUS yUeOHOT0 MaTepraa,;

- OLICHMBAHHUE YCBAaMBAaEMOI0 Y4eOHOro MmaTepuaina, UCXOJsS M3 COLMAIBHBIX U
JIMYHOCTHBIX LIEHHOCTEM;

- TOBBIIIEHHWE CBOEr0 O0pa30BaTEIbHOTO YPOBHS W YPOBHS TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX MCTOPUYECKHX COOBITUH, CBA3aHHBIX C PA3BUTHUEM XUMHH U
o0111ecTBa;

- 3HAHKE [IPABWI ITIOBEICHKS B UPE3BbIYANHBIX CUTYALUAX;

- OLIEHMBAHHE COLIMAIBHOM 3HAYMMOCTH IpOo(deccHili, CBSI3aHHBIX C XUMUEH;

- BJIAJICHUC IIpaBHUJIaMHU 0e301acHoro 06paIHeHI/ISI C XUMHYCCKUMH BCIICCTBAMH U

000pyZ0BaHUEM, IPOSBIIEHUE FKOJIOTUYECKON KYJIBTYPBHI.

MeTaIlpe)IMeTHLIe PeE3yJdbTaTbl

Peevisamuensie

OOyyaromuiics MOJYYUT BO3MOXKHOCTh I (POPMHUPOBAHUS  CIEAYIOLIUX

perynsatuBHbIX Y'Y /I

"] LenenonaraHue, BKJIOYas IIOCTAHOBKY HOBBIX II€Jieid, MpeoOpa3zoBaHuE
MPaKTUYECKOM 3a/ladyd B IMO3HABATEJIbHYIO, CAMOCTOSITEIbHBIA aHAU3 YCIOBHMA
JOCTH)KEHHS LEIM Ha OCHOBE YYETa BBIJCICHHBIX YUYHUTEIEM OPUEHTUPOB
JeCTBHS B HOBOM yueOHOM MaTepuase; JIaHUPOBaHUE yTH TOCTHIKEHUS LieTiei;

7] YCTaHOBJICHHE LEJEBBIX MPUOPUTETOB, BBIIEJICHUE AJIBTEPHATUBHBIX CHOCOOOB
JOCTIKEHUS 1IeTT ¥ BRIOOP Hanbosee d3pPpekTuBHOTO criocoda;

"1 yMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJISITH UM;

| yMEHHEe IPUHUMATh PEIICHUs B TPOOJIEMHOM CUTYyalIUU;

7] MOCTAaHOBKa Y4eOHBIX 3aJad, COCTaBJCHHME IUIaHAa M IOCIIEAO0BATEIILHOCTH

JICUCTBUI;



| opranu3zanus pabouero MecTa MpH BBIIIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA;
[0 NOPOrHO3UPOBAHUE PE3YJIHTATOB O0YUYEHUs, OLIECHUBAHUE YCBOCHHOIO MaTepuaia,
OLIEHKA KauecTBa U YPOBHS MIOJIyUEHHBIX 3HaHUM, KOPPEKIM IJIaHa U criocoda
JEHCTBUS IPU HEOOXOAUMOCTH.

llo3nasamenvivie

OOyvaromuiicss TOJYYUT BO3MOXKHOCTH i1 (OPMHUpPOBAHUS  CIEAYIOUIUX

Mo3HaBaTeIbHbIX Y'Y [I:

0 mouck u BelieNIeHuEe HHGOpMAIIUY;
0 aHanu3 ycioBHi U TpeOOBaHMM 3a7a4u, BEIOOP, COMOCTaBICHUE U 0OOCHOBAHKE

criocoba pelieHus 3a1a4u;

O BbIOOp HamboJsiee A3 (HEKTUBHBIX CIIOCOOOB PEIICHHMS 33a4H B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUI;

O BbIABM)KEHHE U OOOCHOBAHME THUIIOTE3bI, BBIOOP criocoda €€ MpOBEpKH;

0 CcaMOCTOSTENIbHOE CO3JaHHE aJrOpUTMa JAEATENIbHOCTU MPHU PELICHUU MpodiieM
TBOPYECKOTO U MIOMCKOBOTO XapaKTepa;

0 yMeHHs XapaKTepHU30BaTh BEIIECTBA MO0 COCTaBY, CTPOCHHIO 1 CBOMCTBAM;

[0 ONHCHIBAaHUE CBOMCTB: TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIICICHUE UX
CYLIECTBEHHBIX PU3HAKOB;

0 m3o0paxkeHHe cocTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OopMy
¥ CYIIHOCTH XMMHUYECKUX PEAKIUi C MOMOIIbI0 XUMUYECKUX ypaBHEHUH;

O nposenenve HaGmomeHumii, oOmMMCaHWe INPU3HAKOB M YCIOBUM  TEYEHHUS
XUMHUYECKUX PEaKUui, BBHIIOJHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOABI Ha
OCHOBE aHaJIM3a HAOJIOJCHUN 3a HKCIEPUMEHTOM, PELIeHNE 3a/1ad, MOIyuYeHHUe
XUMHUYECKON HHPOPMAIH U3 PA3TUIHBIX HCTOYHUKOB,;

0 yMeHHe OpraHU30BBIBATH UCCIIEAOBAHUE C IIENIBI0 IPOBEPKHU TUTIOTES;

0 yMeHue nenaTh yMO3aKItOUeHUs! (MHIYKTUBHOE W MO aHAJIOTMH) U BBIBO/IBI;
[ yMeHHue OOBEKTHBHO OIEHWBATh MH(POPMAIMIO O BEIIECTBAX W XUMUYECKUX

npoleccax, KpUTUYECKH OTHOCUTBLCSA K MCEBJOHAYYHON MH(OpMaIuu.

Kommynuxkamusnuwie

OOyvaromuiicsi TOJYYUT BO3MOXKHOCTh i1 (OPMUPOBAHUS  CIEAYIOIIUX

KOMMYHUKATUBHBIX Y Y /1:



O IMMOJIHOC U TOYHOC BBIPAKCHHUC CBOUX MBICJIE B COOTBETCTBHUHU C 3ajadyaMH H

YCIOBHUAMHU KOMMYHUKAITUH,

d aJICKBAaTHOE HCIIOJIb30BAHWE PEUYEBBIX CPEJCTB I Y4acTHsl B JAUCKYCCHUH U
apryMeHTallMi CBOEH MO3UIMH, YMEHHUE MPEACTaBIATh KOHKPETHOE COJEp:KaHUE C
COOOIIIEHHEM €T0 B MTUChbMEHHOM U YCTHOM opMme,

O OIpe/iesieHHe CIIOCO00B B3aUMOJICHCTBUSA, COTPYTHHUYECTBO B MTOUCKE U cOope
uH(bOpMaIHH;

OTpe/IeNICHHE CIOCO00B B3aMMOACHCTBHSI, COTPYIHUYECTBO B MOUCKE U cOOpe
uHdopMaIMK, ydacThe B JMajiore, IUIAHUPOBAaHUE OOIIUX CrMOCOO0B paldOThI,
NPOSIBJICHUE YBAXKUTEIBHOTO OTHOIICHUS K JPYTUM YYallUMCS; OIHUCAHUE
COJICP’KAaHMS BBIMIOIHSAEMBIX JCHCTBHM C LEIbIO OPUEHTHPOBKUM B MPEAMETHO-
MPAKTUYECKON ESITEIIbHOCTH; YMEHHS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K

KOOpAWMHAIIUKN PA3JIMIHBIX HOSI/IHI/Iﬁ B COTPYAHHYCCTBC,

d dopMynupoBaTh COOCTBEHHOE MHEHHUE W TO3MIMIO, APryMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ C MO3UUUSAMH NapTHEPOB B COTPYIHUYECTBE MPU BHIPAOOTKE

O6IH€FO PCUICHUA B COBMECTHOM ACATCIBbHOCTH,

0 OCYHICCTBJIATH B3aUMHBIM KOHTPOJIb M OKa3blBaTb B COTPYAHHYCCTBC

H€O6XOI[I/IMYIO B3aHMMOIIOMOIIIb,

a IJIaHUPOBaTh OOImKMEe CHnocoObl  pabOThl; OCYIIECTBISATH  KOHTPOJIb,
KOPPEKITUIO, OIICHKY JIeUCTBHI MapTHEPA, YMETh YOeKIaTh;

d WCIOJIb30BaTh AJICKBATHBIC S3BIKOBBIE CPEICTBA JUISI OTOOpPAXKEHUS CBOUX
YyBCTB, MBICJIEH, MOTHBOB M NOTPEOHOCTEH; OTOOpakaTh B peuu (ONHCaHue,
OOBACHEHHE) COAEpKAHUE COBEPIIAEMBbIX JACHCTBUH, Kak B (opMe TIpPOMKOM

COLIMAJIM3UPOBAHHOM peun, Tak U B (popMe BHYTPEHHEN peyH;

d pa3BUBaTh KOMMYHHUKAaTUBHYI0 KOMIIETEHIIHIO, UCIIOJIB3Ysl CPEACTBA YCTHOU
M THUCBMEHHOM KOMMYHHMKAlMM TMpu paboTe ¢ TeKcTaMH ydyeOHUKa U
JOTIOJTHUTENBHON JTUTEPATYPOM, CIPABOYHBIMU Ta0JIMLIAMH, TPOSBIISITH TOTOBHOCTD
K YBQXXEHUIO MHOW TOYKHM 3pEHHUS MPU OOCYXICHUH Pe3yJbTaTOB BBINOJHEHHOU

paboTHI.

HD@@M@WZHble pe3yilbmanivl

OO0yuaromuiicst HAy4YUTCH:

DHpI/IMeHﬂTB OCHOBHBIC MCTOJbI IIO3HAHUA: Ha6J'IIOI[eHI/Ie,

U3MEpPEHUE, SKCIIEPUMEHT;



OIMChIBATh CBOMCTBA TBépI[BIX, KHNIKHX, F3.3006pa3HBIX BC€IICCTB, BBIACTAA HX
CYHICCTBCHHBIC ITPHU3HAKH,

[0 paCcKpbIBaTh CMBICJI 3aKOHA COXPaHCHHA MAaCChl BCIICCTB, aTOMHO—MOHeKyHHpHOﬁ
TCOPHU,

pas3iimyaTtb XUMHUYCCKUC U (bHSI/I‘ICCKI/IC ABJICHUA,

HA3bIBATh NMPU3HAKU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIUH;
OcoOmronatek mpaBuia 0e30macHoi paboThI MPU MPOBEICHUU OIBITOB;

Onosb30BaThCs 1a00paTOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;
nojy4yarb, coOupaTh ra3o00pa3Hble  BELIECTBA M  paclo3HaBaTb  UX;

OxapakTepu3oBaTh (PU3MUYECKHE M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX COCTMHEHNM,

OmpoBOJUTE  ONBITHI, MOATBEPKAAIOIMIME XHUMHUYECKUE CBOWCTBA W3YYECHHBIX
KJIACCOB HEOPTAaHUYECKHUX BEIIECTB;

OpackpblBaTh CMBICT TOHSTHSL «pPacTBOP», BBIUMCISITH MAacCOBYHO  JOJIIO
PacTBOPEHHOIO BELIECTBA B PACTBOPE,

OroToBUTH PACTBOPHI C ONIPECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;
OxapakTepu3oBaTh 3aBUCHUMOCTh (DU3MYECKHMX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH,

Oonpenensars BUI XUMUYECKON CBSI3U B HEOPTAHUYECKUX COCAUHEHUSIX
OpackpbeiBaTh OCHOBHBIE MOJIOKEHHSI TEOPUU SJIEKTPOJUTHUYECKOM JTHCCOLMAIINH,
COCTaBJISITh YPABHEHUS AJICKTPOJIUTHUECKON JUCCOLUAIAM KHUCIIOT, IEIIOYEH, COTICH
U peaKuii MOHHOro 0OMEHa;

OpackpbIBaTh CYIIHOCTb OKHCJIUTEILHO-BOCCTAHOBUTEIILHBIX peaxuuit,
ONPENETATH OKUCIUTENb U BOCCTAHOBUTED,

OcocTaByisiTh ypaBHEHUSI OKMCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINM;

Ona3biBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XMMUYSCKOU PEaKIuu;
Oxapakrepr30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH
HEMETaIJIOB U METaJIJIOB;

OnpoBOAXTH OMBITHI IO MOJYYEHHIO U U3YYEHUIO XUMUUECKUX CBOMCTB PA3JIUYHbBIX
BCILIECTB;

0 rpamMOTHO 0OpaIIaTHCS C BEIIECTBAMH B OBCETHEBHOM JKHU3HH.



OO0yuaromuiicss NOJY4YUT BO3MOKHOCTh HAYYUThCSH:

- BBIJIBUT'aTh U IIPOBCPATH SKCIICPUMCHTAJIbHO T'HIIOTE3bI O XUMHWYCCKHUX CBOMCTBAX
BCIHICCTB Ha OCHOBC HX COCTaBa M CTPOCHHUA, HX CIIOCOOHOCTH BCTylIaTb B

XUMHUYCCKHC PCAKIIUH, O XapaKTCPC U IMPOAYKTAX PA3INYIHBIX XHMHYCCKUX pCaKHHﬁ;

[0xapakTepu30BaTh BEIIECTBA [10 COCTABY, CTPOECHUIO U CBOKWCTBAM, YCTaHABIMBATH
MPUYUHHO-CJIEICTBEHHBIE CBA3U MEXKIY JAHHBIMU XapaKTEPUCTUKAMU BEIECTBA;
OcocTaBisiTb MOJICKYJIIPHBIC U TIOJHBIE MOHHBIE YpPaBHEHHUS MO COKpPAIIEHHBIM
WOHHBIM YPABHEHUSIM;

OnporHo3upoBaTh CIOCOOHOCTh BEIIECTBA MPOSBIATh OKHUCIUTEIBHBIE WM
BOCCTAaHOBUTEJIBHBIE CBOMCTBA € YYE€TOM CTENEHEH OKHUCICHUS JJIEMEHTOB,
BXOJSIIIUX B €0 COCTAB;

BBIJIBUTATh M TIPOBEPSATh HKCICPUMEHTAILHO THUIOTE3bl O pe3yjbTaTax
BO3/ICHCTBUS pa3IMUHbIX ()aKTOPOB HA UBMEHEHHE CKOPOCTH XUMHUECKOU PEeaKITnH;
O wucnonbp3oBaTh MNPUOOPETEHHBIE 3HAHUSA U OKOJIOTHYECKUTPAMOTHOTO
MOBEACHUS B OKPYKAIOILIEH CPEIE;

Oucnonp30BaTh MNPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHIIMM TIPU BBIMOJHEHUHU
MIPOCKTOB U PEIICHUH Y4eOHO-UCCIEIOBATEIbCKUX 3a7a4 M0 M3yYEHUIO CBOWCTB,
CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHHUS BEILIECTB;

0 oOBEKTUBHO OIEHWBATHh MH(POPMAIIHMIO O BEIIECTBAX U XMMHYECKUX MPOIECCax;
Joco3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUW MO XUMHUU I MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA;

0 co3agaBaTh MOJCIIM U CXEMBI JJI pelieHus] y4eOHbIX M TMO3HaBaTEIbHBIX 3a/1ay;
OnoHuMaTh HEOOXOAMMOCTh COOJIOJICHUS MPEANUCaHUM, MpeaiaraéMbix B

HHCTPYKIHAX I10 UCIIOJIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMHH U Ap.



2. COIAEPXAHME ITPOI'PAMMBI BHeypo4HOIi AeSITEJILHOCTH
«XHUMMUS» pas 8-9 kiaaccon (68 yacoB) ¢

HCIO0JIb30BaHHeM 00opynoBanus uugposoii 1adboparopuu «Touka pocra»

Pa3znen 1 Xumuueckas 1adboparopusi(4 yaca)

[IpaBuna TeXHUKH OC30MACHOCTH IPHU MPOBEIACHUU HCCICAOBAHUMN, MEIUIIMHCKHUC
anTeYKd TEepBOM TIOMOIIM B KaOWHETe XUMHUHU. VHCTpYKTaX MO TEXHHUKE
0e30ITaCHOCTH.

3HaAKOMCTBO ¢ J1a00paTOPHBIM 000PYIOBaHHEM

XpaHeHue MaTepraoB U PEaKTUBOB B XUMUYECKO JJaOOpaTOpHu

Pa3znea 2. BemmecTBa, KoTOpbie Hac OKpYy:kal0T 24 yaca(9 Yacon) [Ipoctrie
Y CJI0’KHBIE BEIIECTBA. XUMHUYECKUE IIIEMEHTBHI.

JlaboparopHblii onbiTNel. O3HakoMieHre ¢ 0Opa3luaMy MPOCTHIX M CIOKHBIX
BEILIECTB.

CocraB atmocdepsl. Kucmopos kak BaXKHEUIIINNA KOMIIOHEHT aTMOC(EPHI.
JlabopaTopublii  onbITNe2«[lomyueHne Kuciaopojga U3 TEPEKUCH BOJOPOJA,
JI0OKa3aTEIbCTBO €0 HATHMUMS.

Bona B macmrabe mianeTsl. @U3HYECKUE CBOWMCTBA, MapaloKChl BOBI, CTPOCHHUE
BoJibl. [lokazarenu kauectBa Bojbl. McciienoBanue BOJbI U3 Pa3HBIX MCTOYHUKOB
JlabopaTopublii onbITNe3«OrnpeeneHue BOJONPOBOIHON U AUCTUIUIMPOBAHHOM
BOAbI»

JladoparopHblii onbITNe4d«OKpacka HHANKATOPOB B HEUTPaJIbHOU cpenie»

Pasnen 3. SIBienus, npoucxoasinue ¢ Bemecrsamu ( 4 yaca)

Yuctele BemectBa M cMmecH. Kiaccupukamus cmeceil. CrocoObl pazaeneHus
CMeceil: JelcTBUE MAarHuToM, OTCTauBaHUE, (WIBTPOBAHME, BHIIAPUBAHUE,
KPUCTAITU3AIMS, TACTHIIISIUS

IpakTnueckas padora Nel «Hucteie BemecTsa U CMECH»

IpakTnueckasi padora Ne2 « 04MCTKA BOJbI M BO3yXa OT TBEPABIX YACTHI]»
Pa3znen 4. OcHOBBI IKCTIEPUMEHTANbHOM XuMnu(19 yacoB)

IIpakTnueckas padora Ne3 lM3yueHue CBOICTB BEIIECTB: HArPEBAaHUE BOJIBI,

HarpeBaHue okcuaa kpeMuus (IV).



IIpakTuueckas padora Ned«M3mepeHue Temnepatrypbl KUIIEHUS BOJIbI C TOMOIIBIO
JaTyuKa TEMIIEPATypbl U TEPMOMETPA

IIpakTuyeckass padora NeS«OrmpeneneHne TeMIepaTypbl KpPUCTAUIM3ALNH
BEIIECTBA»

duznyeckre U XMMUYECKUE SIBJICHUs. Bblenienre U norjolieHre Tersia — Mpu3Hak
XUMHUYECKON peaKiui.

IpakTnueckas padora Ne6 «OK30TepMHUUECKas PEAKLIHSD)

IpakTnueckast padora Ne7 «DHIoTepMUUECKask pEaKIUs»
CKOpOCTh XUMHUYECKUX peaKINil. XUMHUUYECKHE MTPEBpAIICHUs. XUMUYECKUE

peakuu. XMMUYECKUE YPABHEHHUsI. BBINIOJIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN
10 COCTABJICHUIO YPABHEHUN XUMHUYECKUX PEAKIHUN. THUIIBI XMMUYECKUX PEAKLIUN.

IIpakTu4yeckas padora Ne8» TUIbl XUMUUECKUX PEAKIIUII»

Pa3zneun 5. OcHoBbl pacueTHoit xumuu(10 yacon)

Monbs — eauHuna KoamyecTBa Beniectsa. Monsipaas Macca. Beraucnenus o
XUMUYECKUM YpaBHEHUSAM. 3aK0oH ABorajpo. MoJisipHblii 00beM ra3oB.
OTHOcHTENBHAS IIJIOTHOCTB ra30B. Penenne SKCepUMEHTANIBHBIX 3a/1a4 110 TEME
«IIpakTHKym MO M3y4EHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIIACCOB HEOPTaHUYECKUX
COCIMHEHUH »

Paznen 6. OcHoBBI dj1eKTpOIUTHYEeCKOH quccounanuun(11 yacos)
IIpakTuueckast padbora Ne9 «OuncTka BOAbI OT pACTBOPUMBIX ITPUMECEN.
DNEeKTpOIUTHYECKAs! JUCCOLMALMS — TJIABHOE YCIOBUE IPOTEKAHUSI PEAKIUH B
pacTBopax. IJIEKTPOIUTHUECKAS] TUCCOLMAIMS KUCIIOT , IIEJI0UYEH U CONEH.
IIpakTyeckas padora Nel0 «INEKTPOTUTHYECKAS JTACCOLIMALIU»
IpakTuueckas padoraNell «CusbHbIe U ca0ble AIEKTPOTUTHI
IpakTnueckasi padoraNel2y» BriusiHue Temreparypbl Ha JUCCOLUALINION.
IIpakTuyeckas padora Nel3 «BnusiHue KOHIIEHTpAIIUU pacTBOpA Ha
JCCOLTUAITTIO»

PelleHne  AKCMEPUMEHTANIBHBIX  3aJad 1[0  TeMe  «OJEeKTPOJUTHYECKAS
AUCCOLIAIIUS>».

Paszpnen 7. IIpakTHKYM 110 M3Yy4Y€HUIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB
Heoprannuyeckux coeauHenuii.(11 yacon) Okcunl: knaccudukanms,

HOMCHKIJIATYpa, CBOﬁCTBa, MMOJIYUYCHHC, IIPUMCHCHUC.



JlabopatopHblii onbIT NeS. HaOmoieHue pacTBOPUMOCTH OKCHUJIOB aJIFOMUHUS,
HATpPHs, Kb U MEIH B BOJIE.

IMuapokcuasl. OcHoBaHus: KiIaccuUKalvsi, HOMEHKIIATypa, OJTy4deHHE.
IpakTnueckas padora Nel4 « Onpenenenue P pactBopoB»

IIpakTnueckas padora NelS «Peaknus Heilrpamusamu BzanmopeiicTBue
TUAPOKCH]IA HATPHS C COISTHOM KUCIOTOM»

AmpoTtepubie okcuabl u ruapokcuabl. Kucnorsl. Cocras. Kinaccudukars.
Howmenknarypa. I[lonydeHnue kucior. XuMu4yeckue

cBoiicTBa kucioT JlaGopaTopHblii onbIT Ne6.

«B3anmojericTBe METaUIOB (MarHus, IUHKAa,

JKeJe3a, MEJIM) C paCTBOPAMH KHUCJIOT.»

Conu. Knaccudukanus. Homenknarypa. CriocoObl nosiyueHusi cosieit. CBoicTBa

coJIen



Y4yeOHO-TEMATHYECKHUH IJIAH

Ne | Tema ypoka Kom-Bo ®opma 3anasTus | OCHOBHBIE YUe€OHBIE JCHCTBUS yHAUXCS
/o 4acoB
Pa3znen 1 Xumnueckas n1adoparopus(4 yaca)

1-2 | IIpaBuna TeXHUKU 2 becena, 3HaTh MpaBWia TEXHUKH 0€30IIaCHOCTH TIPH
0€30MacHOCTH TIPH pacckas. MIPOBEICHUH HCCIIEJOBAaHUN. 3HATh COCTAB
MPOBEICHUU NucTpykTaxk. MEIUIMHCKON aTeYKH U YMETh 0Ka3aTh
UCCIIEJOBaHUH, IIEPBYIO0 MEAULIMHCKYIO TOMOILb
MEUIMHCKHUE
anTe4Ku NepBOn
MOMOIIH B KaOMHETE
xumuu. MHCTpyKTa)

110 TEXHUKE
0e301acHOCTH.

3 3HAKOMCTBO C 1 3HakOMCTBOC | YMeTh paboraThb CO CIMPTOBKOHM, Becamy, ,
1a00paTOPHBIM XUMHUYECKOU MEPHOU NMOoCyn01
000pyI0BaHUEM nabopaTopuen.

becena

4 XpaHeHue 1 3HaKOMCTBO C | 3HATh KJIACCHU(PUKALIMIO PEAKTUBOB 10 IPYyIIaM
MaTepuasoB U XUMHUYECKON XpaHEHHU U UX JeHCTBUE HAa OPraHU3M.
pEaKkTUBOB B naboparopueii. | [IpaBuinbHO 0HOPMITATE XUMHUYECKHIA
XUMHUYECKON becena HKCIIEPUMEHT
naboparopuu

Paznen 2. BeniecTBa, KoTopble Hac okpy:kawT 24 yaca(9 Yacos)

5-6 | Ilpoctsle u cinoxxHble | 2 Jlexmust JIoJKHBI 3HATh: OIPEEICHUE aTOMa, TPOCTOr0
BCILICCTBA. _Ha60paTopHa;1 U CJIOKHOI'O BEIICCTBA, OTIINYNEC CMECHU U
Xumudeckue paGota Ne 1 CJIO’KHOTO BellecTBa J0KHbBI yMeTb:
smemenTsl. JI/O Nol. pa3nnyaTh NPOCTHIE U CIOXKHBIE BEIIECTBA,
O3HAKOMICHHE C CMECH U CJIOXHBIE BELIECTBA
oOpa3amu MpoCThIX
U CJIO’KHBIX BEIIECTB.

7 Cocras atmocgepsr. | 1 CemuHap. 3HaTh 00BEMHYIO JI0JII0 COCTABHBIX YacTel
Kucnopon kak BO3/yXa
BAOKHEUIIU T
KOMIIOHEHT
aTMoc(epsl.

8 JlaGopatopHas padora | 1 JL/p. OKCIIEpUMEHTAIIBHO ONPEAEIUTD COAEPIKAHUE
Ne 2 «Ilonyuenue KHCIIOpOAA

KHCIIOPOJIa U3
HepeKrcH BOJIOPO/a,
JI0Ka3aTeNIbCTBO €ro
HATTYHSI».




BELIECTB: HArpeBaHKE
BOJIbl, HATPEBAHHE
okcuza kpemausA(IV).

9 Bopa B macmirabe 1 Kpyrabiii cron | YMeHue xapakTepu3oBaTh CBOMCTBA BOJIBI
I1aHCThI. (XMMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB
q)HT‘uH‘IeCKHe HEOPraHMYECKUX BELIECTB),

CBOICTBA, MapaIOKCHI
BOJIbl, CTPOCHUE
BOJIBI

10- | IToka3arenu kauectBa | 4 JlaGoparopHast | YMeHue XapaKkTepu30BaTh CBONCTBA BOJIbI

13 | BombL pabora (XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HccnenoBanue BObI HEOPraHUYECKUX BEIIECTB),

U3 pa3HbIX
HMCTOYHUKOB
Jlaboparopnas
pabota Ne3
«OnpeneneHue
BOJIOITPOBOAHOMN U
JUCTUIIAPOBAHHOMN
BOJIbI» JlabopaTopHast
pabora Ned4 «Oxpacka
WHAUKATOPOB B
HEUTPAJIBHOU Cpene»
Pa3nean 3. SIBiieHus, mpoucxosimue ¢ BemecrBamu (4 yaca)

14 | Yucrele BemiecTBa u 1 Jlexuns. CdopmupoBaTh MOHATHS O YUCTOM BEIIECTBE U
cMecH. CMECH BELIECTB
Knaccudukarust
CMeceil.

15 | CnocoOsl pa3nenenust | 1 O6cyxnenue, | YMeTh XapaKTepU30BaTh CYIIHOCTh TOHITHH
cMecei: JeicTBre «MO3rOBOM YHUCTHIC BEIIECTBA U CMECH U CTIOCOOBI
MarHuToOM, HITYPM». paszzeneHus: cmecei
OTCTanuBaHUE,
¢unpTpoBaHUe,

BBINTAPUBAHUE,
KpUCTaII3allus,
JTUCTUIIISIIIMSL.

16 | IlpakTrueckas 1 IIpakTrueckast | 3aKkpenuTh MOHSATHS O YHMCTOM BELIECTBE HU
pabora Nel «Yuctrie pabora CMECH BEILECTB
BEIIECTBA U CMECU»

17 | IpakTuueckas 1 [IpakTnyeckas | 3aKkpenuTh 3HAHUS O METOAAX OUHUCTKH BELIECTB
pabota Ne2 « ouncrka pabora OT TBEPJbIX YACTHUIL
BOJIbI U BO3/1yXa OT
TBEP/BIX YaCTHUI[»

Paznen 4. OcHoBBI JKcTIepuMeHTAIBLHOM XxumMuu(19 yacos)

I8 | IIpakTnueckas 1 IIpakTnueckas
pabota Ne3 . pabora Hcnonp3oBanne MPAKTUYECKUX u
H3yaerue CBOHCTB 1ab0paTOPHBIX pabor, HECIIOKHBIX

9KCIICPUMCHTOB JJIsL J0Ka3aTCJIbCTBa




19 | IIpakTHyeckas IIpakTnyeckas | BBILABUIAEMBIX IIPEATIONOKEHNM; ONIUCAHUE
pabora pabota pPEe3ynbTaTOB ATUX PabOT
Ned «3mepenue
TEMIIEPATYPbI
KHUIIEHUS BOJBI C
MOMOIIBIO JaTYNKa
TEMIIEPATYPHI U
TEPMOMETPA

20 | IIpakTuueckas [Tpaktuyeckast | Mcronb3oBaHue MpakTHYECKHX PabOT ams
pabota pabora MO3HAHUSI OKPYKAIOIIEro MUpa pa3IuyHbIX
No5«Omnpenenenne METOJIOB (HaOII0ICHHE, U3MEPEHUE, OIIBIT,
TeMIIepaTypbl 9KCIIEPUMEHT, MOJIEJIMPOBAHUE U . )
KpUCTATU3aLMH
BEILIECTBA»

21 | ®usnueckue u Jlexmus [To3HaKOMHUTBCS ¢ BaXKHEHIIIUMH XHM.
XAMHUYCCKHC MOHATUSAMH: (PU3NIECKUE U XUMUYECKHE
ABJICHUS. Bbijienenue SIBJICHUS, XHMHUYECKAsl PEaKIINs; YMCHUEC
H IOTIOMCHUE TCILTA OTJIMYaTh XUMHYECKHE PEAKIIUU OT
— IIpH3HAK 3 (bu3nyecKux SIBICHUN
XUMHUYECKON
peaxkuuu

22 | IlpakTuyeckast IIpaktnueckas | Mcnosb3oBanue IIPAKTUYECKUX u
pabota Ne6 pabora 71a00paTOPHBIX paoor, HECIIOKHBIX
«JK30TepMHUYECKast SKCHEPUMEHTOB  JJIsi  JI0Ka3aTesbCTBa
peaKIus» BBIJIBUTAEMBIX MPEAIIOJI0KEHUHN; OITUCaHNE

23 | IlpakTtuueckas [Tpakthueckas | PE3yJIBTaTOB 3THX paboT
pabora Ne7 pabora
«OHJ0TEpMUYECKast
peaxius»

24- | CkopocTb KomnexktuBHast | 3HaTh onpeeneHne CKOPOCTH XMMHYECKOM

25 | XMMHYECKHX pabora peakuuu M €€ 3aBUCUMOCTb OT YCIOBUH
peaxuui nporekaHus peakuu. [lonumars 3HaueHue

TEPMUHOB «KaTaJu3aTop», <«MHIHOUTOP,
«(EpMEHTBI».

26- | Xummnueckue KomnektuBnas | Ymenue XapakTepu30BaTh OCHOBHBIE

27 | mpeBpalleHHUsL. pabora MI0JIO’KEHUS aTOMHO -MOJIEKYJISIPHOTO yYEHMUS,
XuMHUecKue MIOHMMATh €ro 3HaYCHHE
peaKIuu.

28- | Xummueckue KonnexktuBHass | YMeHHUE COCTABIIATh yPaBHEHUS XUM. PEAKLIUH.

31 | ypaBHeHHUs. pabora
Bemonnenue
TPEHUPOBOYHBIX
YIPAKHEHUN 110
COCTaBJIEHUIO
YpaBHEHUU
XUMHYECKHX

peakiuit




32- | Tunbl XUMHYECKUX 4 YMeHue onpenensaTb peareHThl U TPOAYKThI

35 | peakuuit PEaKIMU; PACCTaBIATH KOI(P(UITUCHTHI B

36 | Ilpaktuueckas 1 [TpakTHyeckas | ypaBHEHUSAX PEAaKIMH HA OCHOBE 3aKOHA
pabota Ne8»Tumsr pabora COXpaHEHUs MacChl BELIECTB
XUMHUYECKHUX
peaKIuii»

Pa3nen S. OcnoBbl pacuerHoii xumuu(10 yacoB)

37- | Mone — enununa | 2 Pewenne YMeHue BBIUHUCIIATE: KOJTUYECTBO BEIIECTBA

38 | xonnyecTBa 3a/1a4 WJIM MAcCy IO KOJIMYECTBY BEILIECTBA UITU
BeulecTBa. MossipHast Macce peareHTOB WIN IIPOJYKTOB PEAKIUH
Macca.

39- | Beruucnenus no 4 YMeHue BBIYUCIIATh MOJIAPHYIO Maccy Mo

42 | XUMHYECKUM (dhopMyIie coeIMHEHHUSI, KOTMIECTBO BEIIECTBA,
YpaBHEHUSIM. 00BbEM WIJIM Maccy MO KOJMYECTBY BEIIECTBA,

00BbEMY MJIM Macce PeareHTOB MU MPOyKTOB
peakiuu

43- | 3akoH ABorajpo. 2 YMeHne BIYUCIISITh: KOJIMYECTBO BEIIECTBRA,

44 | MonsipHbliit 00beM 00BEM MIJIU MacCy 110 KOJIMYECTBY BEIECTBA,
rasos. 00BeMy WIIM Macce peareHTOB U MPOIYKTOB
OtrHocurenbHas peaknuu; (HaXoAuTh 00BEM Tasa 1mo
IIOTHOCTB Ia3oB. W3BECTHOMY KOJIMUECTBY BELIECTBA (U

MIPOU3BOAUTH OOPATHBIC BEIYUCIICHUS))

45- | Pemenue 2 Pemenne YMeHHe:  XapakTepu30BaTb  XUMHUYECKHE

46 | ’KCHEPUMEHTATBHBIX 3aa4 CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAHMUECKUX
3a/1a4 1o TeMe BEUIECTB;  OMNPENENATh  IPUHAJJIEKHOCTD
«[IpakTukym mno BEIICCTB K OmpeAieiecHHOMY  KJlaccy
U3YYEHUIO CBOICTB COCTMHEHU M COCTaBJISITh (hopmyIbI
BEII[ECTB OCHOBHBIX HEOPraHUYECKNX COEAUHEHUW M3YyYEHHBIX
KJIacCOB KJIaCCOB
HEOPraHUYECKUX
COCIMHEHUH »

Pa3nen 6. OcHoBblI i1ekTpoIUuTHYecKOi qucconuanuu(11 yacos)

47 | IlpakTrueckas 1 [Ipaktnueckas | MccnenoBate 351€KTpONPOBOIHOCTh BOJIBI B
pabota Ne9 pabota 3aBUCUMOCTH OT CIoco0a €€ OUMCTKHU
«OuncTKa BOABI OT
PacTBOPUMBIX
IpUMecen»

48 | Dnextponutuyeckass | 1 Jlexnus 3HAaTh oNpeAeNeHuUs MOHATHH «3JIEKTPOIUT>,
JCCOLIAITHS — «HEAJIEKTPOIIUT», <«QNIEKTPOIUTUYECKAS
TJIABHOE yCIIOBHE JUCCOITHAIIHST»

MMPOTCKAHUA peaKLII/Iﬁ
B paCTBOpax.




49 | DnekTponuTUYECKas «Mo3rosou 3HaTh ONPEEICHUS MOHATUN «KUCIOTa»,
JUCCOIIMAIIUS KUCIIOT, HITYpM», «OCHOBAHHE», «COJIb» C TOUKH 3PEHUS TEOPUU
LIEJI0YEH U COoNeH. Ob6cyxnenue ANEKTPOJIUTUYECKON AUCCOLMALIUU. Y METh

O0O0BSACHATH OOIIME CBONCTBA KUCIOTHBIX H
HIEJIOYHBIX PaCTBOPOB HAJMYHUEM B HUX HOHOB
BOJIOPOJIa U THAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABJIATh
YpaBHEHUS JIEKTPOJIMTUUECKON TUCCOLUALINN
KHCJIOT, OCHOBAHUM U COJICH.

50 | IIpakTuyeckas [Ipaktnueckas | IIponsumrocTpupoBaTh 3KCIEPUMEHTOM
pabora NelO pabora KJ1acCU(HKALUIO BEMIECTB Ha DJIEKTPOJIUTHL U
<<9J'I€KTpOJ'II/ITI/ILIeCKa$I HEDJIEKTPOINUTHI
JMCCOLIUAITHS»

51 | Ilpaktuueckas 3aKpenuTh MOHSITHS «CHJIBHBIA» U «CIa0BIH»
paboraNel 1 JJIEKTPOIUT.

«CubHbIC U cllabbie
AIIEKTPOJIUTHI»

52 | IlpakTuyeckast MMeTs npeacraBieHue O pojv TEMIIEPATyphl B
paboralNel2» ANEKTPOIUTUYECKON AUCCOIMALINHI
Bnusinue
TeMIIepaTyphl Ha
JIMCCOLIMAITIIO »

53 | [IpakTuyeckas ITpaktnyeckas | MmeTs npencraBieHue O BIUSHUU
pabora Nel3 pabota KOHIICHTPAILIUH PaCTBOPA JICKTPOIUTA HA €TO
«BnusHue 3IEKTPOIUTUUYECKYIO JUCCOIUAIIUIO
KOHIIEHTPAIIUU
pacTBopa Ha
JUCCOLIUAITIIO»

54- | Pemenue Pewmenne YMETh OCYLIECTBIATH XUMUYECKHUE OIBITHI HA

57 IKCIICPUMCHTAIIBHBIX 3a1a4 3HaHUE KaYECTBEHHBIX PEaKIUii; COCTaBIATh
3aJ1a4 1o TeMe TIOJIHBIEC U COKPAIIEHHBIC HOHHBIE YpaBHEHUS
«DAEKTPONUTHUECKAS HEOOpPAaTUMBIX PEaAKIUi U Pa3bICHITH UX
JICCOLIAITHST» CYIIHOCTh. XapaKTepU30BaTh YCIOBUS TEUCHUS

peaxunﬁ, UAYHIUX 10 KOHIIA, B paCTBOpaAx
SJICKTPOJIUTOB

Pa3nen 7. [IpakTUKYM 10 U3y4YeHHIO CBOMCTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHUYeCKHX
coenqunenuii(11 yacon)




58- | Okcupptl: Kpyrnslii cton, | YMeHue Ha3pIBaTh COCIUHEHUS N3YYEHHBIX

59 | xnmaccuduxarmys, J/p. KJIACCOB (OKCHJIOB); ONPEIEIATh
HOMEHKIIATypa, MIPUHAJUICKHOCTD BEIIECTB K ONPEICICHHOMY
CBOIICTBA, KJIACCY COCTMHECHHM (OKCHIaM);
noJyueHHe, XapaKTepu30BaTh XUMUYECKHE CBOMCTBA
NpHMeHeHYe. OCHOBHBIX KJIaCCOB HEOPTaHMYECKHUX BEILIECTB
JTaGopaTOpHBIit OrBIT (oxcuaoB); COCTAaBIATH (bopmyIbl
NeS.  HaGmonemue HEOPTraHUYECKUX COCAMHEHUN U3YUECHHBIX
PACTBOPHMOCTH KJIaCCOB (OKCH/JIOB)

OKCHJIOB aJIFOMHMHUS,
HATpHsl, KaJbLUs U
M€ B BOJIE.

60 | I'mapokcumbl. Jlexmus YMeHue Ha3bIBaTh COSAMHEHUS U3YYCHHBIX
OcHoBaHus: KJIacCOB (OCHOBAHMH ), ONIPEACIIATh
Knaccupukanus, MIPUHA/IJICKHOCTD BEIIECTB K OMPECIICHHOMY
HOMEHKJIATYypa, KJIACCY COCTMHEHUM (OCHOBAHUSM )
MOJIy4eHHeE.

61 | IlpakTuueckas [Tpaktnueckas | ChopmupoBath mpeacTaBieHne o PH kak o
pabora Nel4 « pabota XapaKTEPUCTUKE CPeN
Onpenenenune PH
pacTBOpPOB»

62 | [IpakTuyeckas W3y4uTh CyIIHOCTh PEeaKIMK HEHTpaInu3auu
pabora Nel5
«Peakmnus
HEUTpanu3anuu
BsaumonetictBue
THJIPOKCH]IA HATPUSI C
COJISTHOM KHCTIOTOM»

63 | AMmboTepHbIe OKCUIBI Joxnaasl YMeHne  XapakTepu3oBaTb  XUMHUUYECKHE
U TUJIPOKCUJIBL. CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAHMYECKUX

coeuHEeHUN (aMQOTEpHBIX HEOPraHUYECKHX
COCTMHECHUN )

64 | Kucnotsl. Cocras. KostektnBHas | YMeHue Ha3bIBaTh COEAMHEHUS U3yYEHHBIX
Knaccudukarus. pabora KJIaCCOB (KHUCIIOT); ONIPEACIIATh
Homenknarypa. MIPUHAUIEKHOCTh BEILIECTB K ONPEIETICHHOMY
[Tomy4yenue KucCioT. KJIACCy COEJIMHEHUH (KUCIIOT); YMEHHE

COCTaBIATH (POPMYIBI HEOPTAHUIECKUX
COCIMHEHUH M3y4EHHBIX KJIaCCOB

65 | Xumuueckue KomnexktuBHass | YMeEHUE COCTaBIATh YPABHEHUS XUMHUUYECKHX

CBOMCTBA KHCJIOT pabora peakuuii, XapaKTEepHU3YIIUX XUMHUYECKUE

JlaGopaTopHbIii ONBIT
Ne6.
BzanmoneiicTBue
METaJIJIOB (MarHus,
LIMHKa, )KeJe3a, MEeJIN)
C pacTBOpaMu KHUCJIOT

CBOMCTBA KHCJIOT; YMEHHE PACIIO3HaBaTh
OTIBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEI0YeH




66 | Connu. KomnexktuBHas | YMeHue cocTtaBisTh (GOPMYIIBI
Knaccudukarus. pabora HEOPTaHMYECKUX COCTMHEHUN N3YUIEHHBIX
Homenkunarypa. KJIacCOB (coJieit); yMeHHE Ha3bIBaTh
Crioco06rlI mony4eHus COEITMHEHUS U3YUYEHHBIX KJIacCOoB (coJeil);
coneit OTIpeAeIATh IPUHAICKHOCTD BELIECTB K

ONpeJIeTICHHOMY KJIacCy COeIMHEHUH (coJeil);
YMEHHE COCTaBIISITh (POPMYJIIBI HEOPTAHUUECKUX
COEIMHEHU I

67 | CpoiicTBa coneit KomnektuBHass | YMeEHUE XapaKTepU30BaTh CBOMCTBA

pabora M3YYEHHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB

(comeif); yMeHHE COCTaBISITh  ypaBHEHUS
XUMHUYECKUX  PEaKLUUd, XapaKTepU3YIOIIUX
XHMMHUYECKHE CBOKCTBA COJIEH

68 | Ypok obobmieHne [TonBeneHue UTOroB




IlepedyeHb JOCTYNHBIX HCTOYHUKOB HH(OPMALMHU

B paszgene mpencTaBieH CHMCOK KHHUT M CCBUIOK Ha CalThl, B KOTOPBIX Ooiiee
MOJIPOOHO OCBEIICHBI Pa3MYHbIE AaCMEeKThl PAacCMaTPUBAEMBIX BOMPOCOB. Mx
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