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B 00yuenun xumuu OO0JbIIOE 3HAYECHUE UMEET IKCIEPUMEHT. AHAIU3UPYS
pe3ynbTaThl MPOBEAEHHBIX OIBITOB, y4yalluecs yOeXIaroTcsi B TOM, YTO T€ WJIU
WHBIE TEOPETUYECKHE MPEACTABICHUS COOTBETCTBYIOT WM MPOTUBOPEYAT
peanbHOCTU. TONBKO OCYIIECTBIISIA XUMUYECKUM SKCIIEPUMEHT MOKHO MPOBEPUTH
JIOCTOBEPHOCTh TPOTHO30B, CHEIaHHBIX Ha OCHOBaHMU Teopuu. B mporecce
AKCIEPUMEHTAIbHOM  pabOThl  ydyalluecss MPUOOpPETAlOT  OMbIT  MO3HAHUS
pPEANbHOCTH, SIBJISIONIUNACS BaXXHBIM AdTarioM (OPMHUPOBAHUS y HUX YyOEKICHUH,
KOTOPBIE, B CBOIO 0YEPE/b, COCTABISAIOT OCHOBY HAYYHOTO MUPOBO33PEHUA.

Buenpenue obopynoBanus 1udpoBoii 1adoparopun neHtpa «Touka pocTtay
MO3BOJIUT KAue€CTBEHHO M3MEHUTH Mpoliecc oOyueHuss xumuu. KosmuecTBeHHbIE
AKCIEPUMEHTHI TO3BOJISAT MOJIY4YaTh JOCTOBEPHYIO HMH(POPMAIMIO O MPOTEKAHUU
T€X WA HHBIX XMMHYECKMX MpOIEccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJYYEHHBIX AKCHEPUMEHTAJIbHBIX JAaHHBIX O0y4aeMble CMOTYT CaMOCTOSITEIBHO
JeNaTh BBIBOABI, 0000IIATh pe3yJbTaThl, BBISBISITE 3aKOHOMEPHOCTH, YTO
OJIHO3HaYHO OyAeT CcrmocoOCTBOBaTh TMOBBIIIEHUIO MOTHUBAIIMM  OOy4YEHUS
IIKOJIbHUKOB.

Jns  w3ydeHuss mnpeaMera «XHMHsS» Ha OdTale OCHOBHOTO  OOIIEro
oOpazoBaHus oTBoAUTCS 68 "acoB: §8-9 kiacc —68 4vacoB, Mo 34 yaca B KaXJI0M
KJIacce.

JlanHas oOpa3oBaTeibHas MporpamMma oOecrleurBaeT YCBOCHUE YYaIIUMUCS
BOKHEUIIUX  XUMUYECKUX 3aKOHOB, TEOpUH MW  MOHATHH;,  (QopMupyer
MPEACTABICHUE O POJM XUMHUHU B OKPYXKAIOLIEM MHUPE U KU3HH 4yenoBeka. [Ipu
TOM OCHOBHOE€ BHHMAHHE YAEISAETCA CYIIHOCTH XMMUYECKUX PEAKIHUN U METOIaM
UX OCYLIECTBIICHHUS.

OgHMM W3 OCHOBHBIX MPHUHIMIIOB TOCTPOEHHS MPOrpaMMBbl SIBIISETCS
MPUHLUN JOCTYMHOCTH. DKCIEPUMEHTANIbHbIC JaHHBIC, MOJYYCHHBIC YYaIlUMUCS
NPy BBINOJHEHWHU  KOJIMYECTBEHHBIX  OMbBITOB,  IMO3BOJISIIOT  YYal[UMCS
CaMOCTOSITEJIbHO ~ JIeJIaTh  BBIBOJbI, BBISIBJISTH 3aKOHOMEpHOCTU. [loaxowl,
3aJI0)KEHHBIE B COJIEPIKAHUE MPOTPAMMBI Kypca, CO3[al0T HEOOXOUMBIE YCIIOBUS
JUISI CHUCTEMHOTO YCBOEHHUS YYaIllUMHUCS OCHOB HAayKd, [JIsi OOeCTeUeHHUs
Pa3BUBAIONIETO W BOCIHTHIBAIONIETO BO3JCHCTBUS OOy4YeHUS Ha JIMYHOCTH
yuaierocsi. @opmMupyembie 3HaAHUS JTOJDKHBI CTaTh OCHOBOW CHCTEMBI YOCKICHHIMA
IIKOJIbHUKA, IIEHTPATIBHBIM SJIPOM €r0 HayYHOTO MUPOBO33PEHUS.

Ha ©6a3ze 1uentpa «Touka pocrtay obecnieuuBaeTcs  peaau3arus
oOpa3oBaTeIbHBIX  MPOrPAaMM  E€CTECTBEHHOHAyYHOM U  TEXHOJOTHYECKOU
HaIpaBJICHHOCTEW, pa3paboOTaHHBIX B  COOTBETCTBHM C  TpeOOBaHUSIMHU
3aKOHOJATEIhCTBA B cdepe oOpa3zoBaHus W C YYETOM  PEKOMEHIAIHMA
denepanabHOTO OnepaTopa yueOHOTO peAMeTa « XUMHUSD.



OOpasoBaTenbHass MporpaMMa MO3BOJSET HMHTETPUPOBATH PEATH3YEMbIE
MOJAXO0/Ibl, CTPYKTYPY U COJEp:KaHHUE MPU OpraHu3aluu OOy4YeHHs] XMMUU B 8—9
KJIacCax, BBICTPOCHHOM Ha 0a3ze Jt000ro M3 JOCTYIHBIX y4eOHO-METOIUYECKUX
komruiekcoB (YMK).

Hcnonb3oBanue o0opynoBanus « Touka poctay npu peanusanuu gaHHoit OI1
MO3BOJISIET CO3/1aTh YCIOBHUS:

e IS paCIIMPEHUS COJIEPKaHMS IIKOJIBHOIO XUMUYECKOTO 00pa30BaHus;

® Uil TIOBBIIEHUS T[IO3HABATEJBHOW AKTUBHOCTH OOydYaloIIMXCA B
€CTECTBEHHOHAYYHOH 00JacTH;

e Ui pa3BUTHs JIMYHOCTH PEOEHKA B mpouecce OO0y4YeHUs XHUMHH, €ro
CrocoOHOCTEH, GOPMUPOBAHUS U YAOBIECTBOPEHUS COLIMAIIBHO 3HAUYUMBIX
UHTEPECOB U MOTPEOHOCTEH;

e sl pabOThHI C OAPEHHBIMU IIKOJbHUKAMU, OPTAHU3AIMU UX PA3BUTHSI B
Pa3JIMUHBIX 00JIACTIX 00pa30BaTEIbHON, TBOPUYECKON JIEATCIIBHOCTH.

Heanb u 3agaun:

1. peanu3anusi OCHOBHBIX 00I1I€00Pa30BATENbHBIX TPOTPAMM IO yUYEOHBIM
IpeIMETaM €CTECTBEHHOHAy4YHOW HaNpaBIC€HHOCTH, B TOM 4YHUCIE B
paMKax BHEYPOUHOU AESITENbHOCTH 00y4YaroIInXcs;

2. BBEJICHUE COBPEMEHHBIX CpPEJICTB OOyY€HUsS M BOCHUTAHMS IS
U3y4eHUs (B TOM YHUCIIE SKCIEPUMEHTAIBHOT0) JUCIUILIMH (MOIYJIei)
€CTECTBEHHOHAYYHON HANpPaBICHHOCTU MpPU pean3aluid OCHOBHBIX
o01eo0pa3oBaTeNbHbIX MpOrpamMM U JOTOJTHUTEIbHBIX
00111e00pa30BaTENIbHBIX MPOrPaMM, B TOM 4YHUCIE [JIs PACIIUPECHUS
coJiep KaHusl yueOHOro npeaMera « XuMus.

3. BOBJICUEHHUE YYAIIUXCS B MPOEKTHYIO JIE€ATEIbHOCTb.

[IpodunbHbIA  KOMIUIEKT  oOopydoBaHusi 1eHTpa «Touka  pocTay
oOecrieunBaeT d(PGEKTUBHOE JOCTHIKEHHE OOpa30BATENbHBIX  PE3YJIHTATOB
OoOy4aromMMHUC 1O MporpaMmMaM  €CTECTBEHHOHAYYHOH  HAaNpaBJIEHHOCTH,
BO3MOYKHOCTh yIiyOJEHHOTO M3Y4YEHUS! OTACNIbHBIX MPEIMETOB, B TOM YHUCIE IS
dbopMHpoBaHUsS HN300PETATENBCKOTO, KPEATUBHOTO, KPUTUYECKOTO MBILIUICHHUS,
pa3BUTHS (PYHKIIMOHAIBHOM TPaMOTHOCTH Yy OOydYarouuxcs, B TOM 4YHUCIE
€CTECTBEHHOHAYYHOU U MATEMATUYECKOM.

OKCIIEpUMEHT SIBJISIETCSI UCTOYHUKOM 3HAaHUN U KPUTEPUEM MX UCTUHHOCTU B
Hayke. KoHnenmusi coBpeMeHHOro o0pa3oBaHUs MOAPA3yMEBAET, YTO B y4eOHOM
OKCIIEPUMEHTE  BEAYIIYI0O  POJb  JOJDKEH  3aHSITh  CaMOCTOSITENIbHBIM
UCCJIEI0BATENbCKUI YUEHUUECKUN IKCTIEPUMEHT.

CoBpeMeHHbIE HKCIIEPUMEHTATIbHBIE HCCIIEIOBAHUSA 10 XUMHUHU YK€ TPYAHO
NpeACTaBUTh 0€3 MCIOJb30BaHUSI HE TOJBKO aHAJOTOBBIX, HO M LHUQPPOBBIX
W3MEPUTEIIbHBIX pHUOOPOB. B deneparbHOM I'ocynapcTBeHHOM



Oo6pazoBarenbHom  Cranpapre (®I'OC) mpomucaHo, 4YTO  OAHUM U3
YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBUH, MPHOOPETAEMBIX YUAIIUMUCS, JOJKHO CTaTh
YMEHHE «IIPOBEJICHUS OIBITOB, IMPOCTBIX SKCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
OpSIMBIX U KOCBEHHBIX M3MEPEHUI C MCIIOJIb30BAHMEM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENLHBIX TPUOOPOBY.

Y4eOHBI HSKCIIEPUMEHT [0 XUMHUHU, MPOBOJUMBIA Ha TPATUIIHOHHOM
o0opynoBaHuu, 6€3 MpUMEHEHUs MUPPOBHIX JIAOOPATOPHIA, HE MOXKET MTO3BOJIUTH B
MOJIHOM Mepe PElIMTh BCE 3aJa4d B COBPEMEHHOM LIKOJE. JTO CBA3aHO C PSAIAOM
IPUYUH:

e TPaJMULHOHHOE LIKOJIbHOE 000PYAOBAHUE MU3-32 OIPAHUYEHHUS TEXHUYECKHX
BO3MOYKHOCTEl HE TO3BOJSIET MPOBOJAUTH MHOIME KOJUYECTBEHHBIE
UCCJIEI0BAHNUS;

® JIMTEIBHOCTh IMPOBEJCHHUS XUMHUYECKHX HCCIEAOBaHUN HE Bceraa
COIJIACyeTCsl C JUINTENbHOCTHIO yUEeOHBIX 3aHATHIH;

® BO3MOXHOCTb IIPOBEIEHUS MHOTMX HCCJIEIOBAaHUI  OrpaHUYUBAETCS
TpeOOBAHMSIMU TEXHUKHU OE€30MACHOCTHU U AP.

[MuppoBasg naboparopusi MOJHOCTBIO MEHSET METOJUKY U COJEp KaHHe
HKCIIEPUMEHTAJILHON JEATENBbHOCTH M PEIIAET BBILICTIEPEUUCICHHBIE MPOOJIEMBI.
[upokuii COEKTp AATYUKOB MO3BOJSET y4YaIIMMCSI 3HAKOMUTBHCS C IapaMeTpamu
XMMHUYECKOTO JKCHEpPUMEHTAa HE TOJbKO HAa KaueCTBEHHOM, HO M Ha
KoJIMYecTBeHHOM ypoBHe. Lludpoas maboparopusi mo3BoIsIeT BECTU JIUTENbHBIHN
HKCIEPUMEHT JJa)ke B OTCYTCTBHE SKCIIEPUMEHTATOpPA, a 4acTOTa MX H3MEpPEHHI
HEIO/IBJIACTHA YEJI0BEUYECKOMY BOCIIPUSITHIO.

B nporiecce popMHpOBaHUs SKCIIEPUMEHTAIBHBIX YMEHUN YUEHUK O0y4daeTcs
MPEACTABIATh HHPOPMALIUIO 00 UCCIIEIOBAHNUHN B YETHIPEX BUIAX:

e B BepOaJbHOM: ONUCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEIb
HKCIEPUMEHTa, (PUKCUPOBATh BHHMAHHME Ha HU3MEPSAEMBIX BEJIMYMHAX,
TEPMHHOJIOTHH;

e B TAaOJUYHOM: 3aMOJIHATH TAOJIMLBI JAHHBIX, JIEKALUIUX B OCHOBE MOCTPOCHUS
rpaguKoB (IIpU 3TOM y y4YallIMXCSl BO3HUKAET MEPBUYHOE MPEICTABICHUE O
Maciitabax BeJIMYH);

® B IpaguYECKOM: CTPOUTHh TpaduKu MO TAOJUYHBIM JaHHBIM, YTO JAET
BO3MOYKHOCTh Mepexojia K BbIIBMKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXIy BenWYuHaM# (TIpU ITOM YYHUTENb TOKa3bIBaeT MPEHMYIIECTBO B
BU3YyallM3allMM  3aBHUCHUMOCTEH MEXJy BEIMYMHAMH, HArjisigHOCTb M
MHOTOMEPHOCTb);

® B BHJEC MAaTeMaTHYECKUX YpaBHEHMI: NaBaTh MaTEMaTHUECKOE OIHCaHUE
B3aMMOCBS3H BEJIMYMH, MaTEMaTHYECKOE 0000IIEeHNE.



[lepexon oT Kaxgoro sTama MpPEACTaBICHUsS WH(GOPMALUK 3aHUMAaET
JOBOJIBHO OOJBIION NPOMEXKYTOK BpeMeHH. B 8—9 kmaccax 3TOT mporecc
HEOOXOJMM, HO B CTApUIMX KjaccaX MOKHO ObUIO Obl 3TO BpeMs MOTPAaTUTh Ha
pemieHue OoJsiee BaXXHBIX 3a7ad. B 3ToM maHe 1ugpoBbie abopaTopuu
CYILLECTBEHHO 3KOHOMST BpeMs. DTO BpeMsI MOKHO MOTpaTtuth corsmacHo PI'OC Ha
(dbopMUpOBaHUE HCCIETOBATENIBCKIX YMEHHUM yJalluxcsi, KOTOPbIE BBIPAXKAIOTCS B
CHEAYIOMINX IEUCTBUSX:

® OmpeelieHUe NPOOIEMBI;

® [I0CTaHOBKA MCCJIEI0BATENbCKON 3a/1a4H;

® [UIAHWPOBAHUE PEIICHUS 33/1a4H;

® [IOCTPOCHUE MOJEIIEH;

® BBIJIB)KCHHE TUIIOTES;

e SKCIEPUMEHTAIbHAS MPOBEPKA TUIIOTES;

® aHaAJIN3 JAHHBIX SKCIEPUMEHTOB WJIM HAOIIOACHUM;

e (opMyIHpPOBAHNE BHIBOJIOB.



IVNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBbI
BHeypo4Hoii AesiteqbHOCTH «XUMMUSA» nuist 8-9 kiaccos ¢
HCNOJIb30BaHueM 000pyaoBaHus neHTpa «Touka pocTa»

JINYHOCTHBIE pe3yJabTaTbl

OOy4aromuiics MOIYYUT BO3MOXKHOCTH JUIsi (DOPMHUPOBAHUS CIICTYIOIINUX

JUYHOCTHBIX Y Y /I:

omnpeiesICHHe MOTHBALUK U3Y4YeHUsI y4eOHOTO MaTepuana;

OIICHWBAHUE YCBAaMBAEMOTr0 y4eOHOTO MaTepHuaia, UCXOIs U3 COLUAIIbHBIX U
JIMYHOCTHBIX IIEHHOCTEH;

MOBBINICHUE CBOETO 0O0pPa30BATEIHLHOTO YPOBHS W YPOBHS TOTOBHOCTH K
HM3YYEHUI0 OCHOBHBIX HCTOPHYECKHX COOBITHM, CBSI3aHHBIX C Pa3BUTHEM
XAMHH U 00IIeCTBA;

3HAHME ITPABUWJI MOBEJCHUS B UPE3BbIUYAHBIX CUTYAIUsIX;

OIICHUBAHUE COIMATBLHON 3HAUUMOCTH MPOo(deCcCuil, CBSI3aHHBIX C XUMHUEH;
BJIQJICHUE TIpaBWJIaMH  O€30MMacHOro  OOpalieHuss C XUMHYCCKUMHU
BEIIIECTBAMU U 000PYI0BAaHUEM, TIPOSBIICHUE YKOJOTHUECKON KYIbTYPHI.

MeTanpeaMeTHblie pe3yJbTaThI
Pecyniamuenuvie

OOyyaromuiics TOJyYUT BO3MOXHOCTH JUIsl (DOPMUPOBAHUS CIEAYIOIIHMX

perynsatuBHbIX Y'Y /1

nesenojaraHie, BKJIIOYas TOCTAaHOBKY HOBBIX IIeJIel, MpeoOpa3oBaHue
MPAKTUYECKON 3a7audl B ITIO3HABATCIIBHYIO, CaMOCTOSTEIBbHBIN aHaJN3
YCIIOBUMA JOCTVDKCHHSI IIEI HAa OCHOBE Yy4Y€Ta BBIJCICHHBIX YYUTEIEM
OPUEHTHUPOB JCHCTBUSA B HOBOM Y4YEOHOM MaTepHalie; TUTAaHUPOBAHUE MYTH
JIOCTHIKCHMUS 1ICJICH;

YCTAaHOBJICHHE IIEJICBBIX NPHOPUTETOB, BBIJCICHUE aJbTEPHATHUBHBIX
CIIOCOOOB JIOCTHKEHUS 1IN U BBIOOp Hanbosiee 3hPexkTuBHOTO criocoda;
YMEHHE CaMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE BpEMS U YIPABIIATh UM;
yMCHHUE IPUHUMATh PEIICHUS B TPOOJIEMHON CHTYaINN;

MMOCTAaHOBKA YY€OHBIX  3a/1a4, COCTaBJIEHWE IUIaHA U TOCIICOBATEIIHPHOCTU
JICHCTBUM;

opraHu3amusi  pabodero MecTa TIPH  BBINOJHEHUH  XUMHUYECKOTO
OKCIIEPUMEHTA;

MPOTHO3WPOBAHUE PE3YyJIbTATOB OOy4YEHHS, OIICHHBAaHUE YCBOEHHOTO
MaTepuaia, OlleHKa KauyecTBa M ypPOBHS MOJYYEHHBIX 3HAHWUM, KOPPEKIIHS
IJIaHa B croco0a IeHCTBHsI P HeOOXOIMMOCTH.



Ilo3nasamenvuvie

OOyyaromuics TOJyYUT BO3MOXKHOCTH [JIsi (POPMHUPOBAHUS CIIETYIOIINX

MO3HABATEIBHBIX Y Y /1:

MOKCK U BblJIeJIeHHEe HH(OpMAaIUY;

aHAJIM3 YCJIOBHUM W TpeOOBaHWI 3amadd, BBIOOpP, COIMOCTABJICHHE U
000CHOBaHUE CrIoco0a peleHus 3a/1a4u;

BBIOOp Hanbosee 3p(HEKTUBHBIX CIIOCOOOB pElIeHUs 3a7a4l B 3aBUCHMOCTHU
OT KOHKPETHBIX YCIIOBHH;

BBIJIBIDKEHHE M 000CHOBaHHUE TUTIOTE3bI, BBIOOP criocoba e€ mMpoBEepKH;
CaMOCTOSITENIbHOE CO3J]JaHUE ajropuTMa JCSTEIBHOCTU TMpPU PEUICHUU
po0sIeM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa;

YMEHHUSI XapaKTepU30BaTh BEIIECTBA [10 COCTaBY, CTPOSHUIO U CBOMCTBAM;
OMHCHIBAHUE CBOWMCTB: TBEPIBIX, JKUIKUAX, Ta3000pa3HBIX BEIIECTB,
BBIJICJICHUE UX CYIIECTBEHHBIX MPU3HAKOB;

N300pakeHHE COCTaBa NPOCTEHIIMX BEHIECTB C IOMOIIBIO XHMHYECKUX
dbopMynT M CYIIHOCTH XUMHUYECKHX pEaKIUWd C TOMOIIBIO XHUMHUYECKUX
YPaBHEHMU;

MpOBEJCHUE HAOIIOJICHNN, OMNHCAHWE MPU3HAKOB U YCIOBUI TEUYEHHUS
XUMHUYECKUX PEAKIU, BHIMOJHEHUE XUMUUYECKOTO IKCIIEPUMEHTA, BBIBO/IBI
Ha OCHOBE aHaju3a HaONIOEHUH 3a HKCHEPUMEHTOM, pEUIeHHE 3ajad,
MOJIy4eHHEe XUMHUUYECKOU HH(DOpMAIIUU U3 Pa3TUYHBIX UICTOUYHUKOB;

YMEHHE OpTraHU30BbIBATh UCCIIETOBAHUE C LIETIBI0 IPOBEPKHU TUITOTES;
YMEHHE JIeNaTh YMO3aKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
yMEeHUE OOBEKTUBHO OIIEHUBATHh MH(OPMAIIMIO O BEIIECTBAX U XUMUUYECKUX
nporeccax, KpUTHUECKH OTHOCUTHCS K TICEBAOHAYYHOW HH(DOpMALINK.

Kommynuxamuenvle

OOyyaromuics TOJYyYUT BO3MOXKHOCTH JUIsi (DOPMUPOBAHUS CIIETYIOITUX

KOMMYHHUKAaTUBHBIX Y Y JI:

MOJIHOE U TOYHOE BBIPAXKEHHE CBOMX MBICIICH B COOTBETCTBUHU C 33/1auaMU U
YCIIOBUSIMH KOMMYHHUKAIIAH;

aZICKBaTHOE HCITOJIb30BAHNUE PEUYCBBIX CPEACTB ISl YUACTHS B JUCKYCCHH U
apryMEHTAIlMd CBOCHW TMO3WIIUHA, YMEHHE TMPEACTABISITh KOHKPETHOE
coJiep KaHue C COOOIIEHNEM €ro B MUChbMEHHOM U YCTHOU (popme,
ompeseseHrue Crnoco00B B3aWMOJCHCTBUS, COTPYAHUYECTBO B TOUCKE U
cobope uHpopmaluuy;

ompeseeHue CIoCO00B B3aWMOICHCTBUSA, COTPYAHUYECCTBO B IIOMCKE U
coope nHpopMmaluy, yqacTiue B JUaNOre, MIIaHUPOBAHKUE OOIIUX CIIOCOOOB



paboThl, MPOSBIECHUE YBAXKUTEIHHOTO OTHOIIECHUS K JAPYTUM YYaIlUMCS;
OIMCAHMUE COJCPKAHUS BBIMOIHAEMBIX JIEHCTBHUH C IEJIbI0 OPUEHTUPOBKH B
IOpPEIMETHO- MPAKTHUYECKOW MESTEIbHOCTH; YMEHHS YUUTBHIBATh pa3HbIC
MHEHHS U CTPEMHUTBbCS K KOOPIWMHAIIMK PA3lIWYHbIX MO3UIMHA B
COTPYIHHYECTBE;

e (GopMynHpoBaTh COOCTBEHHOE MHEHHE W TO3WIIUI0, apTyMEHTHPOBATh H
KOOPAMHUPOBATh €€ C TO3ULUSAMHU MapTHEPOB B COTPYIHUYECTBE IPH
BBIPAOOTKE OOIIETO PEIIEHUs] B COBMECTHOM NESTETLHOCTH;

® OCYIIECCTBJISATH B3aMMHBI KOHTPOJIb W OKa3blBaThb B COTPYJHHYECTBE
HEO0OXOIMMYIO B3aHMOIIOMOIIIb;

® I[JJAaHUPOBaTh OOIIME CMOCOObI  pabOThI; OCYIIECTBISATH KOHTPOJIb,
KOPPEKIINIO, OLICHKY JEHCTBUI MapTHEpPa, yMeTh yOeXK1aTh;

® CIIOJIb30BAaTh AJ€KBAaTHBIE SI3BIKOBBIE CPEACTBA Il OTOOPaKEHUSI CBOUX
YyBCTB, MBICJICH, MOTHBOB M TIOTPEOHOCTE; OTOOpaKkaTh B peun (OMHCaHHE,
OOBSCHEHHE) CONEPKAHUE COBEPIIAEMBIX IECUCTBUM, Kak B (popMe IPOMKOMA
COLIMAJIM3UPOBAHHOM peuu, TaK U B (popMe BHYTPEHHEN peyH;

® pa3BHBaTh KOMMYHUKATHBHYIO KOMIETCHIIMIO, UCIIONb3Ysl CPEICTBA YCTHOM
U THUCbMEHHOM KOMMYHUKAIIUM MpH padboTe C TEKCTaMH YydyeOHUKa U
JIOTIOJIHUTEIBHON JINTEPATypOH, CHPABOYHBIMU TaOIMIIAMHU, MPOSIBIATH
TOTOBHOCTD K YBRKCHHUIO MHOW TOUYKU 3pEHUS TIPU 00CYKICHUH PE3yIbTaTOB
BBITIOJTHEHHOHN PabOTHI.

IIpenmeTHbIE pe3yJIbTATHI
OOVYYaArOMIUICSI HAVUUTCS

- IPUMEHSATHh OCHOBHBIE METO/IbI NO3HaHMs: HaAOJIOJIEHUE, U3MEPEHUE,
IKCIIEPUMEHT;

- ONMCHIBATh CBOMCTBA TBEPMABIX, KHUIKUX, Ta3000pa3HBIX BEIICCTB, BBIACIIAS
WX CYIIECCTBEHHBIC MPU3HAKY;

- pacKpbIBaTh CMBICI 3aKOHAa COXpPaHEHUS MacChl BEUIECTB, AaTOMHO-
MOJIEKYJISIPHOM TEOPHH;

- paznuyaTh XUMHYECKHE W (PU3UYECKHUE SBJICHMS, HA3bIBATh MPU3HAKU U
YCJIOBUSI POTEKAHUS XUMUYECKHUX PEAKITNN;

- coOroIaTh MpaBwiia 6€30MaCHON pabOTHI IPH MPOBEACHUH OIBITOB;

- MIOJIL30BATHCS JTAOOPATOPHBIM 00OPYAOBAHUEM U TIOCYIOM;

- MoJiy4aTh, COOUpaTh Tra3000pa3HbIe BEIlIECTBA U pacro3HaBath

uX;

- XapakTepu3oBaTh (PU3NYECKUE U XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTUHEHUH,



- IPOBOJIUTH ONBITHI, MOATBEPKAAOIINE XUMUUYECKHE CBOMCTB
U3YYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

- pacKpbIBaTh CMBICT HNOHSATHUS  «PacTBOP», BBIYUCIATH
MacCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PaCTBOPE,

- TOTOBUTb PACTBOPBI C ONPENEIEHHOM MAacCOBOM JOJEH PACTBOPEHHOTO
BEILECTBA;

- XapaKTepU30BaTh 3aBUCUMOCTb (U3NYECKUXCBOMCTB ~ BEIIECTB  OT

THUIA KPUCTAIUTMYECKON PEIETKY;

- OIPENENATh BUJ XUMUYECKOM CBSI3U B HEOPTAHUYECKUX COEIUHEHUSX;

- pacKpbIBaThb ~ OCHOBHBIE  IIOJIO)KEHUS  TEOPUU  DJIEKTPOIMTHYECKOM
JUCCOLMAIIUH, COCTABJIATh YPAaBHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALUMU KUCIOT,
ieI04uei, Coel U peakiuii HFOHHOro OOMeHa;

- packpbIBaThb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,
OINPENENATh OKUCIUTENb U BOCCTAHOBUTED;

- COCTaBJISITh YPAaBHEHUS! OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUH;

- Ha3bIBaTh (PaKTOPBHI, BIUAIOIIME HA CKOPOCTh XMMHUECKOHN pEaKInu;

- XapaKTepU30BaTh B3aUMOCBS3b MEXK/y COCTABOM, CTPOCHUEM U CBOMCTBAMHU
HEMETAJUIOB U METAJIOB;

- IPOBOJIUTH ONBITHl MO MOJIYYEHUIO M H3YYCHHIO XUMHUYECKHUX CBOMCTB
pa3IMYHBIX BELIECTB;

- FPaMOTHO O0OpaIIaThCs C BEMIECTBAMU B TOBCEIHEBHOM KU3HU.

O6V‘-I3IOHIPIﬁCﬂ IIOJYYHUT BO3MOKXHOCTb HAYYUTHCA.

- BBIJIBUIAaTh W MPOBEPATH IKCIIEPUMEHTAIIBHO THUIIOTE3bl O XUMHUUYECKUX
CBOMCTBaX BEILIECTB Ha OCHOBE MX COCTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTYIATh
B XHMHUYECKHUE PEAKLIHUU, O XapaKTEepe U IMPOJAYKTAX PA3JIMYHBIX XUMHUUYECKUX
peaKkuui;

- XapakTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHHUID U CBOWCTBAM,
YCTaHAaBJIMBATh IIPUYUHHO-CJIECTBEHHBIE CBS3U MEXIY JTaHHBIMU
XapaKTEpUCTUKAMU BEIIIECTBA;

- COCTaBJIATh  MOJICKYJIIPDHBIE W TOJHBIE HWOHHBIE YPAaBHEHUS  IIO
COKpAaIEHHBIM HOHHBIM YPaBHEHUSM;

- MPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA IMPOSBIATH OKHUCIUTEIbHBIC WU
BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEHEHEHM OKHUCIICHUS JJIEMEHTOB,
BXOJSAIINX B €0 COCTaB;

- BBIABUTaTh M MPOBEPATH IKCIECPUMEHTAIBHO THUIIOTE3Bl O PE3yJbTaTax
BO3JICHCTBUS Pa3IMYHBIX (PAKTOPOB HAa H3MCHEHHE CKOPOCTH XHUMHYECKOM
peakuuu;



- HCIOJBh30BaTh MPUOOPETEHHBIC 3HAHUSA ISl SKOJOTHMUYECKH TPaAaMOTHOTO
MIOBEJICHUS B OKPY KaloIleH cpefie;

- UCTIOJIb30BaTh MPUOOPETEHHBIC KITFOUEBhIE KOMIIETECHIIMU TIPU BBITIOJIHCHUHU
MIPOCKTOB W PEIICHUH Y4eOHO-UCCISAOBATEIBCKUX 3a/a4 M0 M3YYCHHUIO CBOMCTB,
CIIOCOOOB TIOJTYYCHUS U PACTIO3HABAHMSI BEIICCTB;

- OOBECKTUBHO OIICHMBaTh HWH(POPMAIMIO O BEMIECTBAX M XUMHUYECKHUX
MpoIieccax;

- 0CO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUW MO XUMUHM JJIsl TPAKTHUECKON
NESITEIbHOCTH YEJIOBEKA;

- CO3/1aBaTh MOJICJIM M CXEMBbI I PEIICHHUS YYEOHBIX M IMO3HABATEJIbHBIX
3a11a4;

- MIOHUMATh HEOOXOJIUMOCTh COOJIIOJICHUS TpPEANUCAHUM, MpeasiaraeéMbiX B
MHCTPYKIMSX MO UCTIOIBb30BAHUIO JICKAPCTB, CPEJICTB OBITOBON XUMUU U .



COLEPKAHUE ITPOT'PAMMBbI
BHeypouHoii AesiteabHocTH «XUMMUSA» s 8-9 kiaccos (68 yacos) ¢
HCI0JIb30BaHMeM 00opyaoBanus nudposoii sadboparopuu «Touka pocra»

Paznen 1 Xumuueckasn naboparopus(4 yaca)

[IpaBmia TexHWKA O€30MAaCHOCTH TMPU MPOBEICHUM  HCCIECAOBAHUU,
MEJUITMHCKHAE aNTEYKH IEePBOM IMOMOIIM B KaOWHETe XUMHUU. WHCTpyKTax I10
TEXHHKE 0€30MaCHOCTH.

3HAKOMCTBO C JIJAOOPaTOPHBIM 000PYI0BAaHUEM

XpaHEeHHE MaTepraaoB U PEaKTUBOB B XUMHYECKOH J1abopaTopuu

Pa3znen 2. BemecTBa, KOTOpPbIE HAC OKPY KAKOT 24 yaca(9 yacos)

[IpocThle U CIIOKHBIE BEMECTBA. XUMUYECKHUE JIEMEHTHI.

JlabopatopHubliii onbIT Nel «O3HakomiieHMe ¢ oOpa3laMH MPOCTBIX H
CJIO’KHBIX BEILIECTBY.

CocraB atMocdepsl. Kucinopos kak BaxXHEHIINI KOMIOHEHT aTMOC(hEepHI.

JlaGopaTopHubiii  onbIT Ne2 «IlonyueHue kuciopoma u3  NEPEKUCH
BOJIOPOJIa, JOKA3aTENbCTBO €r0 HATUYHUSD.

Bona B Macmirabe manetsl. dusnueckue CBONCTBa, MapagoKChl BOJbI,
ctpoeHue BoAbl. [lokazarenu kadectBa BoAwl. McciemoBaHue BOABI M3 PAa3HBIX
HMCTOYHUKOB.

JlabopaTopubiii  ombIT  Ne3  «OmpeneneHue  BOJONPOBOAHOW U
JUCTUIITUPOBAHHON BOJIBI».

JlaGopaTopHblii onbIT Ned «Okpacka HHAUKATOPOB B HEUTPAIBHOU Cpeae».

Paznea 3. SIBieHusi, npoucxoasiimme ¢ Bemecrsamu (4 yaca)

Yuctele BemecTBa U cmecu. Knaccudukanus cmeceil. CriocoObl pa3aeseHus
cCMeceil: JeHCTBUE MAarHUTOM, OTCTauBaHue, (UIBTPOBAHUE, BbIIAPUBAHMUE,
KpUCTAIUTN3AIMS, TUCTUIIISIUS

IpakTnueckas padora Nel «HucTtbie BEMIECTBAa U CMECHY.

IIpakTnueckas padora No2 «OuuncTka BOJbI M BO3AyXa OT TBEPABIX
YaCTHID.

Pa3znen 4. OcHoBBI dKCTIEpUMeEHTANbHON XuMuM (19 yacos)

IIpakTnueckas padora Ned «J/I3yueHue CBOMCTB BELIECTB: HArpeBaHUE
BOJIbI, HarpeBaHue okcuaa kpeMuus (IV)».

IIpakTnueckas padora Ned «I3mepenune TemmnepaTypbl KUIEHHS BOJBI C
MOMOILBIO TaTYMKA TEMIIEPATYPbl U TEPMOMETPA



IIpakTnyeckas padora NeS «Onpenenenue teMrepaTypbl KpUCTAILTU3ALMH
BEILECTBA»

duznyeckre U XMMHUUYECKHUE SBICHUA. BblIeneHne U morioumeHue Temia —
IIPU3HAK XUMHAYECKON PEaKLUH.

IIpakTn4yeckas padora Ne6 «IK30TepMHUUECKas pEaKIUsI»

IIpakTnyeckas padora Ne7 « DHIOTEpMUYECKAS PEAKIIUS»

CKOpOCTh XUMHUYECKUX PEAKINA. XNUMHUUYECKHUE MPEBpAICHUS. XUMUYECKUE

peakiuu. XHMMHWYECKHE  YpPaBHEHMA. DBBIIONHEHHWE  TPEHHPOBOYHBIX
VIIPOKHEHUW 10 COCTaBJICHHUIO YPABHCHUM XUMHYECKHX peakiuid. Turbl
XUMHUYECKUX PEAKIIHMN.

IIpakTuyeckasi padbora Ne8» Tunbl XUMUUECKUX PEAKIIUIN

Paznen 5. OcHoBbl pacyerHoii xumuu(10 yacos)

Monps — enuHHMIA KOJIMYECTBA BemecTBa. MossipHas Macca. Beraucnenus mno
XUMUYECKUM ypaBHEHUSAM. 3aK0H ABorajapo. MoJisipHbIil 00beM ra3osB.

OTHOCHTENBHAS TJIOTHOCTh Ia30oB. Pemenne 3KCnepruMEHTAIBHBIX 3a/1ad 110
TEME

«IIpakTUKyM 10 M3y4EHUIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUM »

Pa3zngesn 6. OcHOBBI dJIeKTpoIUTHYECKOU aucconuanuu (11 yacos).
IIpakTuuyeckass padora Ne9 «OuncTka BOABI OT PACTBOPUMBIX MPUMECEI.
DNEKTpOIUTUYECKasi JUCCOLMAlMS — TJIABHOE YCIOBHUE MPOTEKAaHUs pEaKkUuid B
pacTBopax. DIEKTPOIUTUYECKAS AUCCOLUALINS KUCIIOT , IEJI0YE U COJICH.
IpakTnueckas padora NelQ «DnaeKkTpoauTHYECKAsT AUCCOIIUALIUS.
IMpakTuyeckas padora Nell «CuibHbIe U C1a0bIe DIIEKTPOIUTHD.
IIpakTuyeckas padoraNel2) BiausHue TeMnepaTypsl Ha JUCCOLMALIAIOY.
IIpakTuueckass padora Nel3d «BimsHHe KOHIIEHTpallMu pacTBOpa Ha
JTVCCOLHAALINION.
Pemienre SKCOEpPUMEHTANbHBIX 33ad MO TeMe «DJIEKTPOJIUTHYECKas
JACCOLIUALTUSY.

Pasgea 7. IIpakTHKYyM IO H3y4YEHHIO CBOWCTB BeleCTB OCHOBHBIX
KJIACCOB Heopranm4veckux coeanuenuii (11 yacon).

Oxcunpl:  knaccuuKalus, HOMEHKIATypa, CBOHCTBa, IOJy4YEHHE,
IIPUMEHEHHUE.

JlabopatopHublii  onbIT NeS. HaOmroneHne pacTBOPUMOCTH  OKCHJOB
QIIFOMHWHUSA, HATPUS, KAIBLUA U MEJIU B BOJIE.

['uapokcuasl. OcHOBaHMS: Ki1accuuKalysi, HOMEHKIIATypa, MOJTydyeHue.



IIpakTuyeckas padora Nel4 «Onpenenenue pH pactBopoB»

IIpakTuueckass padora NelS «Peakuus HeWTpanuzauuu. B3zanmopaeincTaue
TUJPOKCHUAA HATPHUS C COJISTHON KUCTIOTOM.

AmdboTtepHbie okcuabpl U ruapokcubl. Kucmotel. CoctaB. Kiaccuduxanms.
Homenknatypa. [TonydeHue KUCIHOT.

XHUMHYECKHUE CBOMCTBA KUCJIOT

JlaGopaTopHblii onbIT Ne6. «B3zaumopeiicTBre mMeTaioB (MarHusl, [IUHKA,
xKeJeza, MeN) C paCTBOPAMHU KUCIIOT.

Comu. Knaccudukanus. Homenkmarypa. CrocoObl MOJydeHHUS COJIEH.
CBolicTBa COJICH.



YYEBHO-TEMATHYECKHWH IUIAH

Ne Tema ypoka Koa-Bo ®Doma 3aHATHSA OcHoBHBIE yueOHbIE el CTBHS yYALIUXCS
n/n 4acoB
Paznen 1 Xumuueckas nadopatopusi(4 yaca)

1-2 | IIpaBuna TeXHUKU 2 Becena, 3HaTh IpaBUIia TEXHUKH O€30MaCHOCTH IPU
0e30macHOCTH IpU pacckas. [IPOBEIEHUH UCCIIeI0BaHUM. 3HaTh COCTaB
HPOBEACHUU HHcTpyKTax. MEIUIMHCKOM aTeYK: U yMETh OKa3aThb
UCCIIEZ0OBaHUM, MEPBYIO MEAULIUHCKYIO TIOMOIIIb
MEIULIUHCKHE allTeUKU
EepPBOM
TIOMOIIH B KaOHUHETe
xumun. THCTpyKTax
M0 TEXHHKE
0e30macHOCTH.

3 3HAKOMCTBO ¢ 1 3HAKOMCTBO C YMeTs paboTath O CTUPTOBKOMA, BECaMH, ,
NabopaTOpHBIM XUMHYECKOU MEpHOM IoCy 101
o0opyaoBaHHEM nabopatopueii.

becena

4 Xpaunenue 1 3HaKOMCTBO C 3HaTh KJIACCU(PUKAIUIO PEAKTHBOB I10 TPYIIIaM
MaTepHajoB U XUMHYECKOH XpaHEeHHUS U UX JCUCTBHE HA OPraHU3M.
PEaKTUBOB B abopaTopuUe. [TpaBuBEHO OPOPMIIATH
XUMHUYECKON Becena XUMUYECKUNA FKCIIEPUMEHT
nmaboparopuu

Pa3nen 2. BemecTBa, KOTOpBIe HAC OKPYAKaOT 24 yaca(9 yacoB)

5-6 | IIpocTsie u cOXKHBIE 2 Jlexmms. JI/p J1oMKHBI 3HATH: OTIpeIeIeHrEe aTOMa, IPOCTOTO
BEILIECTBA. U CJIOXHOTO BEIIECTBA, OTINYHE CMECH U
XuMH4yecKue CJIO’)KHOTO BenlecTBa JlOJKHBI YMETh:
aneMeHTsI. JI/O Nel. pa3nu4vaTh NPOCTHIE U CIIOXKHBIE BEILIECTBA,
O3HaKOMJICHHUE C CMECH U CIIOKHBIC BEIECTBa
00pa3uamu MpocThIX U
CJIOJKHBIX BELIECTB.

7 CocTtaB aTMOChepBbl. 1 Cemunap 3HaTh 00BEMHYIO JTOJIIO COCTABHBIX YacTel
Kucnopon kak BO31yXa
BOKHEUILINN
KOMITOHEHT
aTMOCQephl.

8 JlaGopaTopHas 1 J/p DKCIIepUMEHTAIBHO ONPE/ICITUTE COZICpIKaHNEe
pabota Ne 2 KHCII0pOJa
«Ilomyuenne

KHCIIOPO/Ia U3
HIepEKUCH BOAOPO/Ia,
JIOKa3aTeJIbCTBO €ro
HATYHSD).




Bopna B Macirabe
IJIAHETEHL.
duznyeckue
CBOMCTBA, MapagoKChI
BO/IbI, CTPOEHHUE
BOJIBI

Kpyrnsrii cton

YmMmenne XapaKTCpru30BaTh CBOICTBa BOJBbI
(XI/IMI/I‘IGCKI/Ie CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHnvdCCKUux BGIIIGCTB),

10-
13

Iloka3arenu kauecTBa
Boabl. MccienoBanue
BOJIBI M3 Pa3HBIX
HCTOYHUKOB
JlaGoparopHas
pabota Ne3
«OrmpeneneHue
BOJIOIIPOBOIHON U
JTUCTUWUIMPOBAHHOMN
BOJBD)
JlaboparopHas
pabora Ned
«Oxpacka
WHIUKATOPOB B
HEUTpanbHON

cpene»

YMeHue xapakTepu3oBaTh CBOMCTBA BOJIbI
(XMMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEUIECTB)

Pasnen 3. SIBiaenusi,

npoucxoasiue ¢ Bemecrsamu (4 yaca)

14

YucTele BemecTBa 1
CMECH.
Knaccndukarms
CMeceH.

1

Jlekmus.

CdopMupoBaTh MOHATHS O YUCTOM BEILECTBE U
CMECH BeIlleCTB

15

CnocoOsbl
pa3zieneHust cMeceit:
JICHCTBHE MarHUTOM,
OTCTauBaHUE,
¢bunsTpoBaHUE,
BEITIApUBAHUE,
KpUCTAJUIM3ALINA,
JIMCTHILISLIMSL.

O06cyxeHue,
«MO3TrOBOH
HITYPMY.

YMeTh XapakTepu30BaTh CYIIHOCTb OHATUI
YHCTHIE BEIECTBA U CMECH U CTIOCOOBI
paszaeneHust cMecen

16

[IpakTnueckas
pabota Nel «Hucteie
BEILIECTBA U CMECH

[IpakTuueckas
pabota

3aKp6HI/ITB IIOHATHA O YUCTOM BEIICCTBE U
CMCCH BCIICCTB

17

IMpakTHyeckas pabora
No2 «

OYHCTKA BOJBI U
BO3/yXa OT TBEPJIbIX
YACTHID

[IpakTuueckas
pabota

3aKp6HI/ITB 3HaHHUA O METOJAaX OUYUCTKH
BCHICCTB OT TBCPAbIX YaCTHUI]

Pa3znea 4.

OCHOBBI IKCIIEPUMEHTAJIbHOM

xumuu(19 yacos)

18

IIpakTryeckas pabora
Ne3

N3yueHue cBOKCTB
BEILIECTB: HATPEBAHUE
BO/Ibl, HArpEBaHKE

1

[IpakTnyeckas
pabota

Hcnonk3oBaHue MpakTUYECKUX U
Tab0paTOPHBIX PadbOT, HECITOKHBIX
9KCIIEPUMEHTOB T JOKa3aTeIbCTBA
BBIIBUTAEMBIX TIPEATIOI0KECHUN; OTIFICAHNE
pe3yIabTaTOB 3THUX pabOT




OKCHa KpEMHUA

(V).

19 [IpakTruueckas [IpakTuueckas
pabota pabota
Ned«3mepenne
TeMIepaTypbl KUTIEHUS
BOJIBI C
TIOMOIIBIO JaTYNKA
TEMIEPATypHl U
TEpPMOMETPa»

20 IIpakTuueckas [IpakTuyeckas Hcnonb3oBanue MpakTHYECKUX PAOOT ISt
pabota pabota MTO3HAHMSI OKPY’KAIOIIET0 MUPa Pa3IMIHBIX
No5 «Omnpenencnaue MeTOA0B (HaOJIIOICHHE, N3MEpPEHNUE, OTIBIT,
TeMIIepaTypsl SKCIIEPUMEHT, MOJEIIUPOBAHUE H AP.)
KPHUCTAJUTU3aLUH
BEIIIECTBa»

21 dusznyeckue u Jlexuums ITo3HaKOMUTHCS C BaKHEUIIIMMH XHM.
XUMHYECKHE MOHATHSAMU: (PU3NYECKUE U XUMUIECKHE
saBleHus. Beinenenue u SIBIIEHUS], XUMUYECKasl pEaKIsl; yMEHHe
MIOTJIOLLICHHE TeTlIa — OTIMYATh XUMHUYECKUE PEAKLIUU OT
MPU3HAK XUMUYECKOU (M3UYECKUX SBICHUN
peaxkuuu

22 [IpakTrueckas [IpakTnueckas Hcnonb3oBaHue NPaKTUUECKUX U
pabota Ne6 padota nabopaTopHBIX paboT, HECTIOKHBIX
«QK30TEepMUYECcKas 9KCIIEPUMEHTOB IS I0Ka3aTelbCTBA
peaKLs BBIJIBUTAEMBIX ITPEITIOI0KEHUN; OMCaHUEe

23 [TpakTruueckas [TpakTuueckas pe3yJabTaTOB ATHX PadoT
pabota Ne7 pabota
«QHAOoTEepMHUYECKas
peaxmus»

24- | CxopocTtb KonnexrrnBHas 3HATh ONPEIEIICHUE CKOPOCTH XUMUYECKON
25 | XUMHYECKHX pabota peaxiuu 1 e€ 3aBUCUMOCTh OT YCJIOBHUI
peakuuit npotekanus peakuuu. [lonumars 3HaueHue
TEPMUHOB «KaTaJIN3aTOP», KMHTHOUTOP»,
«hepMeHTBD».
26- | XuMu4ecKue KonnextuBhas YMeHue xapakTepru3oBaTh OCHOBHBIE
27 | mpeBpauieHus. pabora MIOJIOKEHHUS aTOMHO -MOJICKYJISIPHOTO YYEeHHS,
XVUMHUUECKUE PEAKIINH. MMOHUMATh €T0 3HaUeHHUE
28- | Xumuueckue ypaBHEHUSL. KonnexrrnBHas YMeHMe COCTaBJIATh YPABHEHUS XUM. PEaKLIUiL.
31 | Bemmonnenue pabota
TPEHUPOBOYHBIX
YIpaXXHEHUH 110
COCTaBIICHHIO
YpaBHEHUH XUMUYECKHX
peaxuuit
32- | Tumsr XUMHYECKHX| KomnexktuBHast | YMeHHe OIpenensTb peareHThl U MPOIYKTHI
35 | peakuuit pabota peakuuMu;  paccTaBisiTh  Ko3(puuueHTH B
36 [IpakTnueckas [IpakTnueckas YpPaBHEHHUSAX pEakIUil Ha OCHOBE 3aKOHA
pabota Ne» Tutier pabota COXpaHEHHUs MaCChI BEIIECTB




XUMHUYECKUX
peaKIuii»

Pa3znen 5. OcnoBbl pacuetnoi xumun(10 yacos)

37- | Monp — eauHuna 2 Pemenue ‘YMeHue BEIUUCIIATE: KOJIMYECTBO BENIECTBA

38 | xonuyecTBa 3amaq WM Maccy MO KOJIIMYECTBY BEIIECTBA HITH
BeriecTBa. MomsipHast Macce peareHTOB WU MIPOAYKTOB PEaKIUH
Mmacca.

39- | Beruncnenus no 4 YMeHue BEIUUCISATH MOJISIPHYIO Maccy 110

42 | XUMHYECKHM (bopmyIe coeqMHEHMs, KOJIMYECTBO BEIIECTBA,
YPaBHEHHSM. 00BEM MIIN MACCy IO KOJIMYECTBY BEIIECTBA,

00BbeMy MIIH Macce peareHTOB MITH POLyKTOB
peakuuu

43- | 3akoH ABOrampo. 2 'YMeHue BEIYUCISATD: KOINUYIECTBO BEIIECTRa,

44 | MonsipHbIiii 00BEM 00eM WIIM MacCy IO KOJIMYECTBY BEIIIECTBA,
ra3oB. 00BbeMy MJIM Macce peareHTOB U IPOIyKTOB
OTtHOCUTEIRHAA peakiuy; (HaX0AUTh 00BEM ra3a 1o
IUIOTHOCTB Ta30B. W3BECTHOMY KOJIMUYECTBY BelIecTBa (U

MIPOM3BOAUTH OOpPATHBIC BBIYKCIICHHS))

45- | Pemenne 2 Pemienne YMeHue: xapakTepu30BaTh XUMUYECKHE

46 | IKCIIEPUMEHTAIBHBIX 3amaq CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3aJad Mo TeMe BEIIECTB; ONPEACIATH IPUHAIICKHOCTh
«[IpakTHKyM 110 BEIIECTB K ONpeAeICHHOMY KJIacCy
U3Y4YEHUIO CBOICTB COEIMHEHWI COCTABISTh ()OPMYIIBI
BEIIECTB OCHOBHBIX HEOPraHMYEeCKUX COSTMHECHUN H3YUSHHBIX
KJIaCcCOB KJIacCOB
HEOpraHMYEeCKUX
COEIMHEHU »

Paznen 6. OCHOBBI DJ1eKTPOJIMTHYECKOI qucconuanuu (11 yacoB)

47 | Ilpaktnueckas 1 [pakTuyeckas HccnenoBath 3J1eKTPOIPOBOIHOCTE BOJBI B
pabora Ne9 pabota 3aBHCHMOCTH OT CII0C00a €€ OYMCTKH
«O4ncTKa BOJBI OT
PacTBOPUMBIX
IIpuUMecein»

48 | DnexTporuTHYecKast 1 Jlekuust 3HaTh ONpeaeNICHHUS TIOHATHH «3JIEKTPOJIUTY,
JIUCCOLINAITUS — «HEIIEKTPOIIATY, «IIEKTPOIUTHIECKAS
TJIABHOE YCIJIOBHE JUCCOLINALIISTY
MPOTEKAHUS PEaKii B
pacTBopax.

49 | DneKTpoIuTHYecKast 1 «Mosrosoit 3HATh ONPEECIICHUS TOHATHI «KUCIIOTa,
JTUCCOTIHAITHS KUCIIOT, HITYPM, «OCHOBaHHEY, «COJIbY» C TOYKHU 3PEHUS TEOPUHU
IeJT0UeH U COJIEeH. O6cyxnenne ANEKTPOIUTHYECKOI TUCCOITMAIIIH. Y METh

O0OBSICHATH O0OLIME CBOMCTBA KUCIIOTHBIX U
MIEJIOYHBIX PACTBOPOB HATMYMEM B HUX HOHOB
BOJIOPOJA U TUAPOKCUJ - HOHOB
COOTBETCTBEHHO, 2 TAK)KE COCTABIISTh
YpaBHEHHUS 3JICKTPOIIUTUIECKON JTUCCOITUAITIH
KHCIIOT, OCHOBAHHH U COJEN.

50 | IpakTuyeckas 1 [IpakTnueckas [IporrocTpUpOBATE SKCIIEPUMEHTOM
pabora Nel0 pabota KJIacCHU(DUKAIIHIO BEIECTB Ha DJICKTPOIIUTHI U




«DNEKTPOIUTHIECKAS HEDJIEKTPOIHUTHI
JCCOLIMALIMS»

51 | Ilpaktuyeckas 3aKpenuTh NOHSITHS «CUJIBHBII» U «CITa0bIH»
pabortaNel 1 JIIEKTPOJIHUT.
«CuibHbIE 1 criabble
AIIEKTPOIUATEI»

52 | IlpakTnaeckas HMmeTs peacTaBieHue O posid TEMIIEPaTyphl B
paboTtaNel2» AIEKTPOTUTHICCKON TUCCOITHAITHH
Bnusnue
TeMIIepaTypsl Ha
JIICCOLIHAITIION

53 | Ilpaktuyeckas pabora [MpakTryeckas WmeTh nipeacTaBiieHre O BAUSHUH
Nel3 pabota KOHIICHTPAITUH PacTBOPa MIEKTPOINTA Ha €TO
«Bnusnue AIIEKTPOJIUTHYECKYIO TUCCOLHAIIIO
KOHLICHTPALIN
pacTBopa Ha
JICCOLHAITIION

54- | Pemenne Pemenue YMeTh OCYIIECTBISATh XUMUUECKHUE OIBITH HA
57 | skcneprMeHTaBHBIX 3amaq 3HaHHE KaYeCTBEHHBIX PEaKIMi; COCTABIISTh
3a1a4 10 TeMe MIOJIHBIE U COKPALIEHHBIC HOHHbBIC yPaBHEHUS
«DNEKTPOIUTHYECKAS HEOOpaTUMBIX pEakMi 1 Pa3bsACHITH UX
JICCOLTHALTHST CYLIHOCTb. XapaKTepHU30BaTh YCIOBHsI TCUCHUS
peaxnuii, HIyIHX 0 KOHIIA, B paCTBOPax
AIIEKTPOIIUTOB
Paznen /7. [IpakTukyMm no u3y4eHH10 CBOICTB BellleCTB OCHOBHBIX KJIACCOB HEOPTaHMYEeCKUX
coequHenuii (11 yacon)
58- | Oxcunsr: Kpyraeiid cron, | YMeHHe Ha3bIBaTh COSAMHEHHS N3yYSHHBIX
59 | knaccudukanus, Jlip. KJIacCOB (OKCHJIOB); OTIPE/ICIATh
HOMEHKJIATypa, MPUHAJICKHOCTD BELIECTB K OIPEAEICHHOMY
CBOIICTBA, KJIaCCy COeMHEHUH (OKCHIaM);
MIOJTy4YeHHE, XapaKTepU30BaTh XMMHUYECKHUE CBOICTBA
NpUMEHEHHE. OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB
JlabopatopHblii OIIBIT (OKCHIOB); COCTABIATH (POPMYITBI
Ne5. HaGmronenue HEOPraHWYECKUX COCTMHEHUN N3YUEHHBIX
pacTBOPUMOCTH KJIacCOB (OKCH/IOB)
OKCH/IOB aJIFOMHUHHUS,
HaTpHsl, KaJIbLUSA U MEAH
B BOJIE.

60 | I'mapokcumsl. Jlekust YMeHue Ha3bIBaTh COCIUHEHUS M3YYEHHBIX
OcHoBaH#us: KJIacCOB (OCHOBaHMIA), ONIPEAENTAT
Kkiaccudukanysi, MPUHAIKHOCTH BEIECTB K ONPE/ICTICHHOMY
HOMEHKJIaTypa, KJIaccy COeJMHEHUH (OCHOBaHMSAM )
MOJTyYeHHE.

61 | IlpakTudeckas pabora [pakTHyeckas Cdopmuposats npeacrasienHue o PH kak o
Nel4 « pabota XapaKTEPUCTHUKE CPE]

Ompenenenne PH
pacTBOpOB»
62 | IpakTuyeckas IIpakTnueckas N3yunTh CynHOCTh peakLuy HEUTpaIu3aliu

pabora Nel5




«Peaxmusa
HEWUTpau3am
BiaumoneiictBue
THAPOKCH]IA HATPHS C
COJISTHOM KHCJIOTOM

pabota

63 | AmdortepHsie Hoxmanpt YMeHune xapakTepu30BaTh XUMHYECKHE
OKCHJIBI U CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTAHNYECKUX
THIPOKCUBI. coerHeHM (aM(pOTEepHBIX HEOPraHUIECKUX

COEITHEHUH)

64 | Kucnotsr. Coctas. KosmiextuBHas ‘YMeHue Ha3bIBaTh COCANHEHNS N3yICHHBIX
Krnaccudpukanus. padota KJIacCOB (KUCIIOT); ONPEACTATh
Howmenknarypa. IIPHUHAAJIEKHOCTD BELIECTB K OIPEAEICHHOMY
[Tomrygenue KucIor. KJIACCY COeMHEHNH (KUCIIOT); YMEHUE

COCTaBJISATH POPMYJIBI HEOPTAHHYECKHX
COEIMHEHHNI U3yUYEeHHBIX KJIACCOB

65 | Xumunueckue KomextrBHas YMeHue COCTaBIATh YpaBHEHHS XUMUUECKHX
CBOWCTBA KUCIIOT padota peaknuii, XapakTepU3yOIIHX XUMHICCKHE
JlabopaTopHsIii OTBIT CBOICTBA KHUCIIOT; YMEHUE PACIO3HABATh
Neb. OTIBITHBIM ITyTE€M PaCTBOPHI KUCIOT U ILIeI0Yei
BsaumoneiictBue
MeTaJuIoB (Maraus,

[IMHKA, JKeJe3a, MeIn)
C pacTBOpaMu
KHCIIOT

66 | Comnm. KomextrBHas YMeHune cocTaBiaTh GOpMYITbI
Krnaccudpukanus. pabota HEOPraHUYEeCKUX COeIMHECHUI N3yYEeHHBIX
Homenknarypa. KJIaccoB (coJieif); yMeHue Ha3bIBaTh
Crioco0Obl IOy YeHHs COEIMHEHHSI U3YUEHHBIX KJIacCOB (Coeil);
coseit OTIpeIeNIATh MPUHAIIC)KHOCTh BEIIECTB K

OTpeNIeTICHHOMY KJIAcCy COeIMHEHUH (coeit);
YMEHHE COCTaBIATH POPMYJIBI
HEOPraHUYECKUX COEIUHEHUN

67 | CroiictBa coneii KonnexruBhas ‘YMeHue xapakTepu3oBaTh CBOMCTBA

pabota W3yYCHHBIX KJIaCCOB HEOPTaHMYECKHUX BEILIECTB

(comeit); yMeHHE COCTABIISATh YPaBHEHUS
XUMHAYECKHUX PEaKIMi, XapaKTepU3yIOLINX
XUMHUYECKUE CBOICTBA COJEH

68 | Ypok 00o01IeHuEe [MonBeneHEe UTOTOB




IlepeyeHb JOCTYNHBIX HCTOYHUKOB HHPOpMALIMU

B pazgene mpencrtaBieH COUCOK KHUT M CCBUIOK Ha CAaMThl, B KOTOPBIX
0osee moIpoOHO OCBEIICHBI Pa3IUYHbIE ACIIEKThl PACCMATPUBAEMBIX BOIPOCOB.
X MOXHO pPEKOMEHIOBATh KaK YUYWUTEIO, TaK U 00y4aeMbIM, TPOSBUBIITUM
MHTEpEC K U3y4aeMOU TeMeE.
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