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B oOyuenun xumuum OOJBIIOE 3HAYECHUE HMEET DSKCIEPUMEHT. AHAIU3UPYS
pe3yJBTaThl MPOBEAEHHBIX OMBITOB, yUalllhecs yOeKJatoTCsl B TOM, YTO T€ WJIM UHBIC
TEOPETUYECKUE NPEACTABICHUS COOTBETCTBYIOT WJIM NPOTHUBOPEYAT PEATBHOCTH.
TonbkO  OCYIIECTBIISII ~ XMMHYECKUUA  DKCIIEPUMEHT  MOXHO  INPOBEPUTH
JOCTOBEPHOCTh IPOTHO30B, CJCIAaHHBIX HA OCHOBaHWUM Teopur. B mporecce
AKCIIEPUMEHTAIBLHON  paloThl  yyaliuecss MPUOOPETAIOT  OMBIT  MMO3HAHUS
pEalbHOCTH, SIBIISIONIUNCA Ba)KHBIM ATarioM (OpPMHUPOBAHHS y HUX YOEKICHU,
KOTOpBIE, B CBOIO OYEPEb, COCTABIISIIOT OCHOBY HAYYHOTO MUPOBO33PEHUSI.
Buenpenne obopynoBanus uudpoBoi nadboparopun neHtpa «Touka pocTtay
MO3BOJIUT KAY€CTBEHHO W3MEHUTH Mpoiiecc oOydeHus Xxumuu. KomuuecTBeHHBIE
AKCIIEPUMEHTHI TTO3BOJIAT MOJIYYaTh IOCTOBEPHYIO HHPOPMAIINIO O TTPOTEKAHUU TEX
WJIM MHBIX XUMUYECKHUX MPOLIECCaX, O CBOMCTBAaX BellecTB. Ha 0CHOBE MOMy4YeHHBIX
AKCIIEPUMEHTABHBIX JAHHBIX 00y4aeMbIe CMOT'YT CAMOCTOSITEILHO JI€JIaTh BBIBOJIHI,
00001aTh PE3yJbTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyIeT
CIOCOOCTBOBATH MOBBIIIIEHUIO MOTHUBAIIMKA O0yUEHHUSI IITKOJTLHUKOB.
Jlns u3ydeHus: npenMeTra «XUMHUsS» Ha dTane OCHOBHOTO OOIero oOpa3oBaHUsI
oTBOAUTCS 68 yacos:
8-9 xiracc —68 yacos;

Jannast oOpasoBarenbHas MporpamMma 00€CHeurMBaeT YCBOCHUE YYAIIUMHUCS
BOKHEHIINX XUMUUECKUX 3aKOHOB, TEOPUM U MOHATUN; (POpMUpYET Mpe/icTaBlIieHne
O pOJII XMMHH B OKPYXAlOIIEM MUPE M JKU3HU yenoBeka. lIpu 3ToM OCHOBHOE
BHUMAaHUE VYAEISIETCS CYIIHOCTH XHUMHUYECKHUX peakuuid ¢ MeTogaM HX
OCYILECTBICHUSI.

OngHuM K3 OCHOBHBIX NMPHUHIHUIIOB MOCTPOEHUS MPOrPAMMBI SIBISIETCS MPUHIIUI
JOCTYIHOCTU. OKCHEPUMEHTAJIbHBIE JAaHHBIE, IOJIYYECHHbIC YYaIIUMHUCSA IIpU
BBINIOJIHEHUM KOJIMYECTBEHHBIX OIBITOB, MO3BOJIIOT YYalIUMCS CAMOCTOSTEIbHO
JienaTh BbIBOJBL, BBISIBIIATH 3aKOHOMEPHOCTH. [10AX0/1b1, 3a7105KEHHBIE B COAEPKAHUE
MPOrpaMMbl Kypca, CO3Ial0T HEOOXOAMMBIE YCIOBUS IJIi CHCTEMHOTO YCBOCHUS
YYaluMUCS OCHOB HAYKH, JJI OOECIEYeHUs] Pa3BUBAIOIIETO U BOCIHUTHIBAIOIIETO
BO3JICHCTBUSL 00yUEHHsI HAa JTMYHOCTH y4daterocs. Dopmupyemblie 3HaHUS TOJKHBI
CTaThb OCHOBOW CHUCTEMBI YOEKIEHHUW MIKOJbHUKA, IIEHTPAIBHBIM SJIPOM €T0
HAay4YHOT'O MUPOBO33PCHHUSI.

Ha 6a3e nentpa «Touka pocta» obecriednBaeTcsi peanu3aius o0pa3oBaTeIbHBIX
MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJOIMYECKOW HAIIPABICHHOCTEM,



pa3pabOTaHHbIX B COOTBETCTBUU C TpPEOOBAaHMSAMHU 3aKOHOJATENIbCTBA B cdepe
oOpa3zoBaHusi U C yuy€ToM pexoMeHpanui denepaabHOro omneparopa y4eOHOro
npeamera «XUuMus».

OO6pa3oBarenpHas NporpaMMa Mo3BOJISIET UHTETPUPOBATH peain3yeMble TOXO/IbI,
CTPYKTYpPY M COJlepaHU€ MpPU OpraHu3aluu oOyueHus XumMuu B 8—9 Kkiaccax,
BBICTPOEHHOM Ha 0aze J1I000ro U3 JOCTYMHBIX Y4EOHO-METOUYECKUX KOMILJIEKCOB
(YMK).

UcnonwszoBanue obGopynoBanus «Touka pocta» mnpu peanusauuu ganHon OII
NO3BOJISIET CO3/aTh YCIOBUSL:

—  JUIS pacIIUPEHUs COAEPKaHUS IIKOIBHOTO XMMHYECKOT0 00pa30BaHus;

- JUISL TIOBBIIIICHUSI MO3HABATEILHON aKTUBHOCTH OOYYarOIIUXCS B
€CTEeCTBEHHOHAYYHOU 00nacTu;

- JUTSL pa3BUTHSL TMYHOCTH peOEHKA B Mpoliecce 00yueHus XUMUH, €ro
CocOOHOCTEH, (OPMUPOBAHUS M  YAOBJIETBOPEHHS COLMAIBHO 3HAYMMBIX—
MHTEPECOB U MOTPEOHOCTEN;

- I paboThl ¢ OMAPEHHBIMU NIKOJbHUKAMH, OPTaHU3alNH HX
Pa3BUTH B PA3IMUHBIX 00JaCTAX 00pa30BaTEIBLHOM, TBOPUECKON NEATEILHOCTH. —
eab u 3agaun

1. Peanuzanmsi OCHOBHBIX 00I1€00pa30BaTEIbHBIX MNPOrPaMM IO YYEOHBIM
peIMETaM €CTECTBEHHOHAYYHOUN HAIpPaBICHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUHOU JESITEIbHOCTU 00Y4arOIINXCS;

2. BBEJICHHE COBPEMEHHBIX CPEACTB OOYUYEHUS W BOCHUTAHUS IS U3ydeHHS (B
TOM YyuCIe AKCTIIEPUMEHTAIILHOTO) JTUACIUILINH (Monyrnein)
€CTECTBEHHOHAYyYHOM HANpaBI€HHOCTH IMpPU peaau3alrd  OCHOBHBIX
001eo6pa3oBaTeIbHBIX porpaMm U
JIOTIONTHUTENbHBIX 00IIe00pa30BaTeNbHBIX MPOrpaMM, B TOM YHCIE IS
pacCIIMpPEHUs CoepKaHusl y4eOHOro mpenMeTa «XuMus».

3. BOBJICUCHHE YYAIIUXCS B TPOCKTHYIO NEATETHHOCTD.

[TpodunbubIi KOMITIIEKT 000pyIOBaHUs IIeHTpa «Touka pocTay oOecrednBaeT
sh(pexTUBHOE NOCTHKEHHE OO0pa30BaTEIbHBIX PE3YyIbTATOB OOYYAIOIIUMUCS TI0
MporpaMMaM €CTECTBEHHOHAYYHOU HaIllpaBIEHHOCTH, BO3MOKHOCTb YIIIYOJIEHHOTO
W3y4YeHUs OTIAENIbHBIX MPEAMETOB, B TOM UHcle Id  (POPMHUPOBAHUS
M300peTaTeIbCKOro, KPEAaTUBHOTO, KPUTHYECKOTO  MBINUIICHUS,  PAa3BUTHUS
(YHKIIMOHAIBHOW ~ TpaMOTHOCTH y  oOOydammwuxcsi, B  TOM  YHCIE
€CTECTBEHHOHAy4YHOU U MareMaTu4eCKOM.

OKCHEPUMEHT SBISIETCS UCTOYHUKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuusi coBpeMeHHOro oOpa3oBaHUs IOAPA3yMEBAET, YTO B YyUEOHOM
AKCIIEPUMEHTE  BEAYUIYI0O  poOJb  JOJDKEH  3aHSITh  CaMOCTOSITEJIbHBIN
HCCIIEIOBATEIIbCKUN YUCHUYECKUN SKCIIEPUMEHT.



CoBpeMeHHbIE SKCIIEPUMEHTAJIbHBIE HMCCIECIOBAHUS MO0 XHUMHH YXE TPYIHO
MPEeICTaBUTh 0€3 HCIOJIb30BAHUS HE TOJBKO AaHAJOrOBBIX, HO M LH(PPOBBIX
u3MepuTenbHbIX TpruOopoB. B denepanbHom T'ocynapctBenHoM OOpa3oBaTeIbHOM
Cranpgapre (®I'OC) npomucaHo, 4YTO OJHHMM U3 YHHUBEPCAIbHBIX Y4E€OHBIX
JNEUCTBUM, NPUOOPETAEMBIX YYalIUMHCS, IODKHO CTaTh YMEHHE «IIPOBEICHUS
OTIBITOB, TPOCTHIX AIKCIEPUMEHTATBHBIX HCCIECTOBAHUN, MPSMBIX M KOCBEHHBIX
U3MEpPEHUN C HCIONb30BAHUEM AaHAJOTOBBIX M LU(POBBIX HM3MEPUTEIBHBIX
pruOOpPOBY.

Y4eOHBI HSKCIEPUMEHT MO0 XUMHH, MPOBOAMMBIA Ha TPATUIIMOHHOM
o0opynoBaHum, 6€3 npuMeHeHus HUGPOBBIX JabOPATOPUil, HE MOKET MO3BOJIUTD
B TIOJTHOM Mepe pelIuTh BCe 3aJ]a4ui B COBPEMEHHOM IIKOJIe. IJTO CBA3aHO C PSIIOM
IPUYUH:

TPaJMIIMOHHOE IIKOJIbHOE OOOpYIOBaHHE MH3-32 OrPAHMYEHUS TEXHUYECKHUX
BO3MOXKHOCTE  HE  TMO3BOJIIET  MPOBOAUTH  MHOTHE  KOJIMYECTBEHHbBIC
UCCJIEIOBaHUS;

JUIMTENTHOCTh TMPOBEJICHUS XWMUYECKUX MCCIEAOBAHUN He
BCETIJIa COMIACYETCSIC JUIMTETbHOCTRIO YUeOHBIX 3aHATUH;

BO3MOXKHOCTb IPOBEICHUS MHOTHX UCCIIeIOBaHUM
OTrpaHUYMUBACTCATPEOOBAHUAMH TEXHUKH O€30MaCHOCTH U JIp.

[Hudposas nabGopaTopusi MOITHOCTHIO MEHSET METOJUKY U COAepKaHue
AKCIIEPUMEHTATILHON AESATENIHHOCTH U PELIAET BBIIIETIEPEUUCICHHBIE TIPOOJIEMBI.
upoxuii CIeKTp AATYUKOB MO3BOJISET YHAIIMMCS 3HAKOMUTHLCS C MapaMeTpamMu
XUMHYECKOTO DJKCIEpPUMEHTa HE TONbKO HAa Ka4eCTBEHHOM, HO M Ha
KOJIM4eCTBEHHOM ypoBHE. [{udposas 1adboparopusi mo3BoJsE€T BECTH JITUTEIbHBIN
AKCIIEPUMEHT JlaK€ B OTCYTCTBHE HKCIIEPUMEHTATOpa, a 4acToTa UXM3MEpEHUM
HETO/[BIACTHA YEJIOBEYECKOMY BOCTIPUSITHIO.

B npomecce ¢QopMupoBaHHsS 3KCHEPUMEHTAJIbHBIX YMEHUH YYEHHK
oOy4aeTcs MpeCTaBIATh HH(POpMAIUIo 00 UCCIEAOBAHUN B YETHIPEX BUIAX:
B BepOaJbHOM: OIMCHIBATH JKCIEPUMEHT, CO3[aBaTb CJIOBECHYIO MOJEINb
SKCHEpUMEHTa, (UKCHUpOBaTh BHUMAHUE Ha HM3MEPSAEMbIX BEIMYMHAX,
TEPMUHOJIOTUY;
B TaOJIMYHOM: 3alOJIHATH TAONMIBI JaHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpa¢ukoB (IIpU 3TOM y Y4YallUXCS BO3HUKAET MEPBHUYHOE— TMPEACTABICHUE O
MaciTabax BEJIUYHH);
B TrpauueckoM: CTpOouUTh Trpadukd MO TaOIUYHBIM JaHHBIM, YTO JAaéT
BO3MOKHOCTh MEpPEX0/la K BBIABWKEHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXIy BeIMYMHAMU (MIPU OSTOM YYHTENb TOKa3blBae€T MPEUMYIIECTBO B
BU3yalM3allMd  3aBHUCHUMOCTEHl  MEXIy  BEIMYMHAMHU, HANIAJHOCTh U
MHOTOMEPHOCTb);



B BHJE MaTeMaTHMYeCKUX YpPABHEHUH: JaBaTb MaTeMaTUYECKOE OIMCaHUE
B3aMMOCBSI3H BEJINYMH, MaTeMaTH4ecKoe 0000IIeHNE.

[lepexoq oOT Kaxzmoro JTama MpeAcTaBiICHUS HWHGOPMALMK 3aHUMAET
JIOBOJILHO OOJIBIIION MPOMEXYTOK BpemeHu. B 7—=8 kiaccax 3TOT mpoliecc
HE0O0X0IMM, HO B CTapIIMX KJIAcCax MOXKHO ObUIO OBl 3TO BpeMsi MOTPATUTH Ha
pemieHre Oonee BaxXHBIX 3a7ad. B 3TOoM muaHe 1udpoBble J1abopaTopuu
CYILLIECTBEHHO SKOHOMST BpEMs. DTO BpPeMsSI MOXKHO MOTpaTuTh cornmacHo @I'OC
Ha (opMHUpOBaHHME  HCCIEJOBATENbCKMX YMEHHMM  ydaluxcsd, KOTOpbIE
BBIPAYKAIOTCS B CIEIYIONINX JEHCTBUAX:

- oTpeziesieHrne MpoOIeMbl;
— IIOCTaHOBKA MCCJEI0BaTeNIbCKOM 3a1a4u;
— IUIAHUPOBAHME PEILICHUS 3a]1auH;
— TOCTPOEHHUE MOJIEIIEH;
— BBIJBWKEHHUE TUIIOTE3;— JKCIIEPUMEHTAJIbHAS MTPOBEPKA TUIIOTE3;

— dHaJIN3 JaHHBIX SKCIICPUMCHTOB HUJIN HaﬁHID}IeHHfI;

(dbopMynupoBaHUEe BEIBOJIOB.



IINIAHUPYEMBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTAThI

OOy4Jaromuiicss MONY4YUT BO3MOXKHOCTb JJii (POPMUPOBAHUS  CIEIYIOLIUX
JIMYHOCTHBIX Y Y/I:

— OmnpeleseHUue MOTUBALlMU U3yYeHHUsl y4ueOHOT0 Marepuania;

- OLICHMBAHUE YCBAaWBAEMOrOo Y4eOHOTro Mmarepuajga, HUCXOAsS U3
COLIMAJIBHBIX U IMYHOCTHBIX LIEHHOCTEH;

- NOBBILIEHUE CBOETr0 00pa30BaTENLHOIO YpPOBHS UM YPOBHS
TOTOBHOCTH K H3YYEHHMIO OCHOBHBIX HCTOPUYECKHX COOBITUM, CBS3aHHBIX C
pa3BUTHEM XMMUHU U OOILIECTBA;

— 3HaHUE NMPaBUJI MOBEJEHUS B UpE3BbIYAHHBIX CUTYaLUSX;

— OLIEHMBaHUE COLIMATILHON 3HAUMMOCTH Mo ecChii, CBI3aHHBIX C XUMUEI;

- BJIaJICHUE TpaBUJIaMU 0€30MacHOr0 OOpalleHHus] C XUMHUYECKUMU
BEIIECTBAMU U 000PY/I0BaHUEM, MPOSBICHUE IKOJIOTHUECKON KYJIBTYpPHI.

MeTanpeamMeTHbie pe3yJabTaThl

Pecyviamuenuvie

OOy4aromuiicss TOJYyYUT BO3MOXKHOCTH It (DOPMHUPOBAHHS  CIETYIOIINX
perynstuBHbIX Y Y/I:

- HeJjenojiaraHue,  BKIJIIOYas  IIOCTAHOBKY  HOBBIX  IIEJIEd,
npeoOpa3oBaHUe MPAKTHYECKOW 3a/laydl B IO3HABATENbHYIO, CaMOCTOSTEIbHBIN
aHajiM3 YCJIOBUHM JIOCTH)KEHHS LI€JIM HAa OCHOBE Y4Y€Ta BBIJIECICHHBIX YUYUTEIEM
OpUEHTUPOB JCHCTBUS B HOBOM YYeOHOM Marepuasie; IJIaHUPOBAaHUE TYTH
JIOCTYDKCHUS 1ICJICH;

— YCTaHOBJIEHUE 1IEJIEBbIX IPUOPUTETOB, BbIICICHUE aJIbTEPHATUBHBIX
CIIoCO0O0B JOCTIKEHUS 1IeTT U BIOOP Hanbosee 3¢ (heKTUBHOTO crtoco0a;

— YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIATh UM;

— yYMEHHUE MPUHUMATH PEIICHUS B MPOOJIEMHOM CUTYyaIINH;

— NOCTAaHOBKAa  y4eOHBIX  3aJad,  COCTaBleHHWE  IUlaHAa |
MOCJICA0BAaTEILHOCTU JICHCTBUM;

— OpraHu3aIys pabo4yero MecTa MPH BBHITOJTHEHUH XUMHUYECKOTO SKCTICPUMEHTA,

— IPOTHO3UPOBAHKE PE3YIBTATOB OOYUYEHUS, OLICHUBAHUE YCBOCHHOTO
Marepuaja,oleHKa KayecTBa M YPOBHSI MOJYYEHHBIX 3HAHWI, KOpPPEKIUs IUIaHa U
croco0a AeicTBUS TPU HEOOXOAUMOCTH.



[lo3nasamenvhuvle

OOyyaromuiicss MOJYYUT BO3MOXKHOCTHb Uil  (POPMUPOBAHUSA  CIEAYIOIIUX
MO3HaBaTeabHbIX Y Y]I:

— TIOWCK U BBIJICJICHUE HH(POPMAIINH;

- aHaJli3 yCJIOBUN M TpeOOBaHUM 3ajlauu, BHIOOpP, COMOCTABICHUE U
0o00oCHOBaHUE crioco0a perieHus 3a/1a4u;

- BbIOOp HauOosee 3(PQPEeKTUBHBIX CHOCOOOB pELICHUS 3aJaud B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUH;

— BBIIBIDKEHHE U 000CHOBaHUE TUIOTE3bI, BRIOOP Crioco0a e€ MpoBepKH;

- CaMOCTOSITENIFHOE ~ CO3/IaHHE allTOpUTMAa  JIEATEIBHOCTH  TPH
peleHnu mpobIeM TBOPUECKOTO U TOMCKOBOTO XapaKTepa,

— YMEHHS XapaKTepH30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO U CBOWCTBAM;

— OIMCHIBAHUE CBOWCTB: TBEPHBIX, )KUIKUX, TA3000pa3HBIX BEIIECCTB,
BBIJICJICHUE WX CYIIECTBEHHBIX TPU3HAKOB;

- n300pakeHWEe COCTaBa MPOCTEHWIINX BEIMIECTB C  IOMOIIBIO
XUMHYECKUX (DOPMYITH CYITHOCTH XUMUYCCKHX PEAKIUN ¢ TTIOMOIIBI0 XUMHUYECKUX
YpPaBHEHUM;

- NpoBeJieHuEe HAOMIOACHUH, OINMHUCaHWe MPU3HAKOB M YCIOBUH
TEUECHUS] XUMUYECKUX PEAKIIHNi, BHITOJTHEHUE XUMUUECKOTO SKCTIEPUMEHTA, BBIBOIbI
Ha OCHOBE aHaJIM3a HAOMIOCHHM 3a HKCIIEPUMEHTOM, PEIllleHHe 3a/ay, MOodydeHue
XUMHYECKOU MH(OPMAIH U3 PA3TUYHBIX UCTOYHUKOB;

— yYMEHHUE OPTaHU30BBIBATH HCCIIEOBAHUE C IIEJIbI0 MPOBEPKU THIIOTES;

— yYMEHUE JIeTIaTh YMO3aKII0UeHHs (MHIYKTUBHOE U TI0 aHAJIOTUH) U BBIBOBL;

— yMEHHE OOBEKTHMBHO OIICHMBAaTh WH(OOPMAIMIO O BEIICCTBAX H
XUMHYECKUX MPOIEeccaxX, KPUTUIECKU OTHOCUTHCS K TICEBIOHAYYHON MHGOPMAIIUH.

KOMMVHMKCZW!UGHZ)Z@

OOy4Jaromuiicss MONYYUT BO3MOXKHOCTH i (OPMUPOBAHUS  CIEAYIOIIUX
KOMMYHHKATUBHBIX Y Y/]I:

- MOJIHO€ M TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBHH C
3a/1a4aMy U YCJIOBUSIMU KOMMYHUKAIIUH;

- aJIeKBaTHOE WCIIOJIb30BAHUE PEUYEBBIX CPEACTB JJIS Y4acTUsl B
JMCKYCCUM U apryMEHTAlliu CBOEW MO3UIIMH, YMEHHUE MPEACTABISATh KOHKPETHOE
coJiepKaHue ¢ COOOIIEHUEM €0 B MMCbMEHHOM U yCTHOH (hopme,

- ompe/ieNIieHHe CHnOoCOOOB B3aUMOJEUCTBHS, COTPYIHHUYECTBO B
MOUCKe U cOope HHPOpMALINH;



- ONpEEIICHHE CHOCOOOB B3aUMOJEHCTBUS, COTPYIHUYECTBO B
MOMCKE U cOope HHPOpMALUK, y4acTHE B IUAJIOTe, INIAHMPOBAaHKUE O0LIUX CIOCOOOB
paboThl, MPOSIBJICHUE YBAXKUTEIHHOIO OTHOIIEHUS K APYTHM y4YalllUMCS; ONHCaHue
COJIEP)KaHUS BBINIOJIHAEMBIX JACHCTBUU C LIEJIbI0O OPUEHTHUPOBKU B MPEIMETHO-
MPAKTHYECKOM JIEATEIHHOCTH; YMEHHUS YIUTHIBATh PA3HbIE MHEHHUS U CTPEMHUTHCS K
KOOPJAHMHALIMK PA3IMYHBIX O3ULUN B COTPYAHUYECTBE;

- dbopmynupoBatb ~ COOCTBEHHOE  MHEHHME W [O3UIHIO,
apryMEeHTHpOBaTh W  KOOPAMHHPOBAaTH €€ ¢ TMO3ULUAMH TapTHEPOB B
COTPYIHHMYECTBE MPHU BHIPAOOTKE OOILETO PEIICHHs] B COBMECTHOM JIEATEIbHOCTH;

- OCYHIECTBJISITh  B3aUMHBIM ~ KOHTpPOJIb W OKa3blBaTb B
COTPYIHUYECTBE HEOOXOUMYIO B3aMMOIIOMOIIIb;

- IJIAHUPOBATh OOIIME CIOCOOBI PabOTHI; OCYIIECTBISATh KOHTPOJb,
KOPPEKIMIO, OLIEHKY JIeUCTBUM MapTHEPA, YMETh YOK1aTh;

- UCIIONIb30BATh aJIEKBAaTHBIE SI3bIKOBBIE CPEJICTBA JIJISi OTOOpaKeHUS
CBOMX YYBCTB, MBICJIEH, MOTUBOB U MOTpeOHOCTEN; 0TOOpaxarh B peuu (omucaHue,
oOBsICHEHHE) Ccolep)KaHHE COBEpIIAEMbIX JEHCTBUH, Kak B (opMe T'pPOMKOIi
COLIMAJIU3UPOBAHHON peuH, Tak U B (popMe BHYTpEHHEH peun;

- pa3BHBaTh KOMMYHUKAaTUBHYIO KOMIIETEHLIMIO, UCTIONb3Ys CPEACTBA
YCTHOM M NUCbMEHHOM KOMMYHMKALIUM HpHU paboTe ¢ TEeKCTaMHU ydyeOHHMKa U
JOTOJTHUTENbHOM TUTepaTypoi, ClIpaBOYHBIMU TaOIUIIAMH, MPOSIBISATH TOTOBHOCTD
K YBQ)XECHHUIO MHOW TOUYKU 3PEHHUS NPU OOCYKICHUH DPE3YJIBTATOB BBIOJHEHHON
padoTHI.

HDedMQMHble pe3Vibnidnivl

O0yuyammiics HAyYUTCH:

—IIPUMCHATD OCHOBHBIC MCTOJbI IIO3HAHUA: Ha6J'HOI[eHI/Ie,

MU3MEPEHUE,PKCIIEPUMEHT;

— OIMHCHIBATh CBOWMCTBA TBEPIBIX, KHUAKUX, Ta3000pa3HBIX BEUIECTB,
BBIJIENISISE UXCYLIECTBEHHbBIE PU3HAKH;

— PaCKpbIBATh CMBICI 3aKOHA COXPAHEHHUSI MacChl BEIIECTB, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

—pa3nu4aTh XUMHYECKUE U (PU3NIECKHE SIBICHUSA,

— Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIINi;

—co0ronath npasuia 0e30nacHoi padOThI IPU MPOBEICHUH OIBITOB,;
—I0JIb30BATHCS TA00PATOPHBIM 0OOPYIOBAHUEM U MOCYIOM;



—I0y4arh, cobuparb raszoo0Opa3Hble  BEIIECTBA U
pacro3HaBaTh ux;

—XapaKTepu30BaTh (PU3NUECKHE U XUMHUUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCITMHECHUH,

—IIPpOBOAUTDH OIIBbITBI, MOATBCPKAAIOIMUC XHUMHUUYCCKHC CBOMCTBA

HN3YUCHHBIXKJIACCOB HCOPTaHNMYCCKHX BCIICCTB,

—pacKpbIBaTh CMBICI TIOHSTHS «PACTBOP», BBIYUCIIATH
MacCOBYIO JOJIIOPACTBOPEHHOIO BEIECTBA B
pacTBope,
—TOTOBUTH PACTBOPHI C ONPEACIEHHON MACCOBOM J10JIEN PACTBOPEHHOIO BEILIECTBA;
—XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
BELIECTB oT THUIIA

KPUCTAJITNYECKON PEeIIETKH,

—OIpPEIENATh BUI XUMHAUYECKOM CBSA3U B HEOPraHUUECKUX COCTUHCHUSAX;
—PpacCKpbIBaTh OCHOBHBIE TMOJIOXKEHUSI TEOPUM DIECKTPOJUTHUYECKON TUCCOLMAINH,
COCTaBIIATh YPABHECHUS DJIEKTPOJIUTUYECKON JUCCOLMALIMN KUCIIOT, IIEJI0UEH, CONEN
U peakuuii HOHHOTO OOMEHa;

—PpacKphIBAThH CYIIHOCTb OKHCJINTEIILHO-BOCCTAHOBUTEIBHBIX peaxuuid,
ONPEACNIATh OKUCIUTENb U BOCCTAHOBUTED,

—COCTAaBIISITh YPAaBHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA;

—Ha3bIBaTh (PAKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON PEaKIINy;
—XapaKTepU30BaTh B3aUMOCBA3b MEXJIY COCTaBOM, CTPOCHHEM U CBOWCTBAMHU
HEMETAJIJIOB U METAJJIOB;

—MPOBOJUTH OMBITHI IO MOJIYYESHUIO U U3YYCHHUIO XUMUYECKUX CBOMCTB pa3IMUHbIX
BCIIICCTB;

— TPaMOTHO OOpAIIaThCs C BEIIECTBAMHM B IIOBCETHEBHOMN KU3HH.

OO0yuyamiics MOJy4YUT BO3MOKHOCTh HAYUUTHCH:

—BBIIBUTaTh U IIPOBEPSITH SKCIIEPUMEHTAIBHO THIOTE3bl O XMMHUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE MX COCTaBa M CTPOEHUS, HUX CIIOCOOHOCTH BCTYyMaTh B
XUMHYECKUE PEAKIUH, O XAPAKTEPE U MPOAYKTAX PAZTUYHBIX XUMUYECKUX PEAKIINI;
—XapaKTEPU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH
MIPUYMHHO-CJIEICTBEHHBIE CBA3U MEXY JAaHHBIMU XAPAKTEPUCTUKAMU BEIIECTBA;
—COCTaBJIATh MOJICKYJSIPHBIE W TIOJIHBIE MOHHBIE YpPAaBHEHMUS IO COKPAIIEHHBIM
VOHHBIM YPaBHEHUSIM;
—IPOrHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSABISTH OKUCIUTEIBHBIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCICHHUS BJIEMEHTOB,
BXOJISIINX B €r0 COCTAB;



—BBIJIBUTaTb W TPOBEPATH DKCIIEPUMEHTAJIBHO THIIOTE3Bl O pE3yabTarax
BO3JICHCTBUS PA3IUYHBIX (DAKTOPOB HA U3BMEHEHHE CKOPOCTU XUMHUUECKOU pEeaKuu;
—HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JUISl SKOJIOTUYECKH IPAMOTHOTO MOBEAEHUS
B OKPY>KaroLIEen Cpee;

—HCIIOJIb30BaTh NPUOOPETEHHBIE KIIOUEBbIE KOMIETEHIMU IMPU BBIIOJHEHUU
IIPOEKTOB U PEUIEHUM Y4e€OHO-HCCIIEN0BATEIbCKUX 3aJad 10 U3YyYEHHUIO CBOMCTB,
CIIOCOOOB MOJYyUYEHUS U PacllO3HaBaHUs BELIECTB;

— OOBEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEILIECTBAX U XUMUYECKUX MPOLIECCaX;
—0CO3HaBaTh 3HAYEHHUE TEOPETUYECKUX 3HAHUN MO XUMHUHU ISl NPAKTUYECKOU
NEATENBHOCTH YEJI0BEKa;

— CO3/1aBaTh MOJIENIM U CXEMBbI Ui peuIeHusl y4eOHBIX U MO3HABaTeNIbHbIX 3a/ay;
—[OHUMAaTh HEOOXOAMMOCTh COOJIONEHMS MpeANHCcaHuil, MpeajaraeMbix B
MHCTPYKIMSIX IO UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIP.



COAEPKAHUE ITPOI'PAMMBbI

Paznen 1 Xumunueckas jaboparopusi(4 yaca)

[IpaBuna TeXHUKH OE30MACHOCTH MPHU MPOBEICHUU UCCIICAOBAHUN, MEAUIIMHCKHE
anTeYKHd TEepBOM TIOMOIIM B KaOMHETe XUMHH. MHCTpyKTa)X MO TEXHHKE
0€30MacHOCTH.

3HAKOMCTBO € J1a00paToOpHBIM 000PYIOBAaHUEM

XpaHeHrEe MaTepHalioB U PEaKTUBOB B XUMHUYECKOM JTabopaTopun

Pasnen 2. BemecTBa, KoTOpbIe Hac OKpY:KAOT 24 yaca(9 Yaco)

[IpocTbie U c0XKHbIE BEIIECTBA. XUMHUECKUE JIEMEHTHI.
JlabopaTopublii onbITNel. O3HakomiieHHEe ¢ oOpa3liaMd MPOCTHIX U CIOKHBIX

BELICCTB.

CocraB armocdepsl. Kucnopon kak BaxHEHIINIT KOMIOHEHT aTMOC(eEpBhI.

JlaGopaTopHbIii onbITNe2«[lomyyenue kucinopoga u3
NEPEKUCHU BOJIOPO/1a, JOKA3aTeIbCTBO

€ro HAJIMYHUSI».
Bona B macmirabe mianetsl. @U3nyeckue CBOMCTBA, MapaoKChl BOMIBI, CTPOCHUE
Bonbl. [lokazarenu kauecTBa Boabl. MccneqoBanue BOAbl U3 Pa3HbIX HICTOYHUKOB
JlaGoparopubiii onbITNe3«OnpeaeneHrne BOAONPOBOJHON U JUCTUILUIMPOBAHHOM
BOJIBD»

JladopaTopHublii onbITN24«OKpacka HHAUKATOPOB B HEUTPAIBHOM cpenie»
Paznen 3. SIBienusi, npoucxoasiinue ¢ Bemecrsamu (4 yaca)

Uucteie BemecTBa M cMmecu. Knaccudukanus cmeceir. CriocoObl pa3iesieHHs
CMecCeil: JIeliCTBHE MAarHuTOM, OTCTaWBaHUE, (UIBTPOBAHWE, BHITIAPUBAHUE,
KpUCTAJIN3ALHUsl, TUCTUILISIIUS

IIpakTuueckas padora Nel «HucTbie BemecTsa U CMECH»

IpakTuyeckasi padora Ne2 « o4MCTKa BOJABI U BO3AyXa OT TBEPABIX YACTUII
Pa3znea 4. OcHOBBI 3KCIepUMEeHTAJIBbHOM XumMuu(19 yacon)

IIpakTuyeckas padora Ne3 3yueHne CBOMCTB BEIIECTB: HATPEBAHUE BOJIBI,
HarpeBaHue okcuna kpemuus (1V).

IIpakruyeckas padora Ned«l3mepeHue temrieparypsl KUIIEHUS BOIBI C
MMOMOULIBIO JATYMKA TEMIIEPATYPbl U TEPMOMETPA»

IpakTu4yeckas padora NeS«OnpeneneHre temreparypbl KpUCTAIUIA3ALAN
BEIIECTBAY



Pu3nyYecKue U XMMUYECKUE ABJICHUA. BrineneHne 1 nomolieHue Teria — Npru3HaKk
XUMHUYECKON PEeaKIH.

IIpakTuuyeckas padora Ne6 «IK30TepMHUUECKas pEAKLIHS

IIpakTuuyeckas padora Ne7 «OHaoTepMUUECKas PEAKLUD)

CKOpPOCTh XMMUUYECKUX peaKIMil. XUMUUECKHUE MPEBPALLECHUS. XUMHUECKHE
peakuuu. XUMUYECKUE YpaBHEHMs. BbINOIHEHNE TPEHUPOBOUHBIX YIIPAKHEHUN
10 COCTABJICHUIO YPAaBHEHUN XUMHUUYECKUX pPeaKIU. TUIIbI XUMUYECKUX PEAKIUH.
IIpakTuuyeckas padora Ne8» Tumnbl XMMUYECKUX pEeaKLIUiD»

Pasnen 5. OcHoBbl pacueTHoii xumuu(10 yacon)

Mo — eauHuLIa KOJUYeCcTBa BenlecTBa. MonsipHas macca. Beruucienus no
XUMHYECKUM ypaBHEHUAM. 3akoH ABoraapo. MossipHblii 00beM ra3os.
OTHOCHTENBbHAS TUIOTHOCTH I'a30B. PellleHne SKCepUMEHTANIBHBIX 3aa4 110 TEME
«IIpakTUKyM IO U3yYEHUIO CBOMCTB BEILIECTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
COEIMHEHUH »

Pasnen 6. OcHOBBI j1eKkTpoauTHYeCKO# qucconuanuu(11l yacon)

IIpakTuyeckas padora Ne9 «OuncTKa BOJbI OT PACTBOPUMBIX IPUMECEH».
DNEKTPONMTHIECKAS TUCCOIMAIUS — TJIaBHOE YCJIIOBHE MPOTEKAHUS PEaKIuil B
pacTBopax. DNEKTPOIUTUUECKAs JUCCOIHAIIUS KHUCTIOT , IIEJI0YEH U COJICH.
IpakTuyeckas padora NelQ «nekTpoauTrUdecKas JUCCOIUALIH
IpakTuyeckas padoraNell «CuibHbIE U clTa0bIE JIEKTPOTUTHI»
IIpakTuueckas padoraNel2» BinsiHue TeMneparypbl Ha TUCCOLUALNIOY.
IpakTuyeckasi padora Nel3 «BnusiHue KOHIIEHTPAIIMK pacTBOpa Ha
JTUCCOITUAITAIOY

Pemenue skcriepuMeHTaIbHBIX 33]1a4 110 TEME «DJIEKTPOIUTUYECKAsS
JTUCCOITHAIIHS.

Pa3znen /. [IpakTHKYM 110 H3y4E€HHUIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB
HeoOpraHm4veckux coeqnHeHuu.(11 yacon)

Oxcuppl: knaccudukaiys, HOMCHKIIATypa, CBOMCTBA, MOIyYeHHE, IPUMEHEHNUE.
JlabopaTopublii onbIT NeS. HabmioneHrne pacTBOPUMOCTH OKCUIOB aJIFOMHUHHS,
HAaTpus, KaJIbLU U MEJIN B BOJE.

Tunpoxcunpl. OcHoBaHMA: KiaccuuKanus, HOMEHKIATYPA, MOTYYCHHE.
IIpakTuueckas padora Nel4 « Onpenenenue PH pacTtBopoB»

IIpakTuyeckas padora NelS «Peakuus Helitpanuzanuu B3aumoneincreue
TUJIPOKCHU/IA HATPUS C COJISTHOM KUCJIOTOM

AMdotepubie okcubl U rugpokcuanl. Kucnorel. CoctaB. Knaccudukarms.
Homenxkiarypa. [lonyuyenue kucior.

XHUMUYECKHE CBOMCTBA KUCIIOT



JlabopaTopHblii onbIT Ne6. «B3auMozeiicTBre MeTaljioB (MarHusl, IMHKa,
’&Kelie3a, M) C paCTBOPAMHM KHUCIIOT.»

Comu. Knaccuduxkanus. Homenknarypa. Crioco6sl monyudenus coneit. CBoiicTpa
cosient



Y4eOHO-TEMATHYECCKHUH IJIAH

Ne | Tema ypoka Kon-Bo dopma OcHoBHbIE yueOHbIE IEHCTBUS yHalllUXCcs
/1 4acoB 3aHATUS
Pazgen 1 Xumnueckas nadoparopusi(4 yaca)

1-2 | IlpaBuiia TEXHUKH 2 becena, 3Harh NpaBuUiia TEXHUKHU 0€3011aCHOCTHU IIPH
0€30IaCHOCTH TIPH pacckas. IIPOBEJCHUH UCCIIETOBAaHUNA. 3HATh COCTAB
MIPOBEICHUH WHeTpykTak. | MEOUIIMHCKOM alTeYKu U YMETh 0Ka3aTh
UCCIIEIOBAHUH, MIEPBYIO MEIUIIMHCKYIO TTOMOIIb
MEIUITUTHCKIE
anTedyKH IIEepBOM
MOMOIIIH B KaOWHETE
xumuu. MHCTpyKTa)

0 TEXHUKE
0€30MacCHOCTH.

3 3HAKOMCTBO C 1 3HAKOMCTBO ¢ | YMeTh paboTaTh CO CHMPTOBKOIL, Becamu, ,
71a00paTOPHBIM XUMUYECKON MEpHOU NOCY101
060pynoBaHHUEM nabopaTtopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO ¢ | 3HATh KJIaCCU(UKAINIO PEAKTHBOB 10 TPYIIIaM
MaTepuaioB U XUMUYECKOM XpaHEHUS U UX JeMCTBHE Ha OPraHU3M.
PEaKTUBOB B naboparopueii. | IIpaBuIbHO 0GOPMIIATE XUMHYECKHH
XUMHYECKOU becena OKCHCPUMEHT
nmabopaTopuun

Pa3nen 2. BemecTBa, KoTopble Hac okpy:kaioT 24 yaca(9 Yaco)

5-6 | [IpocThie U ClIOXKHBIE | 2 Jlexnus JlomKHBI 3HATh: OIIPEesIeHUue aToMa, MPOCTOTO
BEIECTBA. JlaGoparopHasi | U CI0XHOTO BEIIECTBA, OTIIMYUE CMECH U
XUMHUYECKHE paborta Ne 1 CJI0XHOTO BeniecTBa JlomKHBI yMETh:
aneMmeHThl. JI/O Nel. paziauyarh IPOCTHIE U CIIOXKHBIE BEILIECTBA,
O3HakoMJIEHUE C CMECH U CJIOXHbIE BEIleCTBa
oOpa3amu IpoCcThIX
U CJIO’KHBIX BEILIECTB.

7 CocraB armocdepsr. | 1 Cemunap. 3HaTh 00bEMHYIO JI0JII0 COCTABHBIX YacTe
Kucnopon xak BO3/yXa
BAKHEUILINN
KOMITOHEHT
aTMoc(hephl.

8 JlaGopartopHas 1 JL./p. DKCIepUMEHTAIBHO OIPENIEIUTh COJIep>KaHue
pabota Ne 2 KHCJIOpOJa
«[Tomyuyenue
KHCTIOpOJia U3
IIEPEKUCH BOJOPOJA,

JI0Ka3aTebCTBO €r0
HATHYUSD).

9 Bopna B macmiraGe 1 Kpymublii cron | YMeHue xapakTepu3oBaTh CBOWCTBA BOJIbI
TJTAHETHI. (XMMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
duznueckue HEOPraHMYECKUX BEIIECTB),

CBOMCTBA, MAPaJOKCHI

BOJIbI, CTPOCHHE

BOJIbI
10- | ITokazarenu 4 JlaboparopHasi | YMeHUE XapaKTepu30BaTh CBOMCTBA BOIbI
13 | xauecTBa BOJBL. pabota (XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB




Hccnenosanue BoabI
W3 pa3HbIX
HMCTOYHUKOB
JlaboparopHas
pabota Ne3
«Ornpenenenue
BOJIOITPOBOJIHOM U
JUCTUIIIMPOBAHHOM
BOJIBI»
JlabopatopHas
pabora Ned
«Oxpacka
WHJIUKaTOPOB B
HEUTpaAIBHOU Cpene»

HEOPraHUYECKUX BEUIECTB),

Paznen 3. SIBjenus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14

YwucTele BemnecTna U
CMECH.
Knaccudukarus
CMeEcCeH.

1

Jlexuus.

CdopMupoBaTh MOHITHS O YUCTOM BEIIIECTBE U
CMeCH BEUIECTB

15

CriocoOsr
pa3iesieHusl CMECeu:
JICNCTBHE MarHUTOM,
OTCTauBaHUE,
(bunsTpOBaHKE,
BBIITAPUBAHHUE,
KpUCTAJIIU3ALIMS,
JUCTUIUISALIMSL.

OO6cyxnenue,
«MO3TOBOH
HITYPM.

YMeTh XapakTepu30BaTh CYIIHOCTh MOHITUI
YUCTHIC BEIIECTBA U CMECH U CIIOCOOBI
pa3zaesieHust cMece

16

[IpakTyeckas
pabora Nel «YwucTteie
BEIECTBA U CMECH»

[IpakTrueckas
pabora

3aKpernuTh MOHATHS O YUCTOM BEIIECTBE U
CMECH BEIIECTB

17

[IpakTyeckas
paborta No2 «
OYHUCTKA BOJBI U
BO3/IyXa OT TBEPIBIX
YaCTUID

[IpakTrueckas
pabora

3aKp€HI/ITB 3HaHHUA O METOJaX OYHCTKU
BCIICCTB OT TBEPAbIX YaCTHI]

Paznen 4. OcHoBbI 3KcnIepUMeHTATbHON XuMun(19 yacoB)

18

IIpakTrueckas
pabora Ne3
N3yuenue cBoiicTB
BEILIECTB: HAIrPEBAHUE
BOJIbl, HAIPEBAHUE

OKCHa KPpEMHHA
(IV).

1

IIpaktnyeckas
pabora

19

IIpaxTuyeckas
pabota
Ne4«3mepenne
TEMIIEpaTyphl
KHIIEHHUS BOJIBI C
IIOMOIIIBIO JaTYMKa
TEMIEPATYPHI U
TEPMOMETPaA»

IIpakTrueckas
pabora

Hcnonb30Banue NpakTUYECKUX U
71a00PaTOPHBIX pabOT, HECIOKHBIX
SKCIIEPUMEHTOB JUIsl I0Ka3aTelIbCTBa
BBIJIBUTAEMBIX TIPEIIOJIOKEHU; ONTUCAHNE
pE3yNbTaTOB 3TUX PaboT

20

IIpaxTuueckas

IIpakTrueckas

Hcnonw3oBanue MPAKTUYCCKUX pa60T JJIsL




pabora paborta MO3HAHUS OKPYKAIOIIETO MUPA Pa3TUIHBIX
NoS«Omnpenenenue METOJIOB (HAOMIOCHNE, N3MEPECHHE, OIIBIT,
TEMIIEPATYPBI AKCIIEPUMEHT, MOJICTIMPOBAHUE U JP.)
KpHUCTAJIM3aLUN

BELIECTBA»

21 | Ousnueckue u 1 Jleknus [T03HAKOMUTBCS ¢ BAKHEUIITUMHU XUM.
XUMUYECKHE HOHATHAMH: (U3NIECKHE U XUMUUECKUE
siBIICHUsL. Bbinenenue SIBJICHMSI, XUMHUYCCKasl pCaKlus, yMCHHUC
U HOTITIOIICHUE TCILIa OTJIMYaTh XMMUYCCKHME PCAKIUU OT
— NpusHaK. (bU3NIECKUX SIBICHUN
XUMHYECKOU
peakuuun

22 | Tlpaktuyeckast 1 [Ipaktnueckas | Mcnosnb3oBaHUE NIPAKTUYECKUX U
pabota Neb pabora 71a00paTOPHBIX pabOT, HECIOKHBIX
«DK30TepMHUUECKas SKCIEPUMEHTOB JJISl J0Ka3aTeIbCTBa
peakuus» BBIJIBUTAEMBbIX MPEIOJIOKEHU; OITUCaHue

23 | IlpakTrueckas 1 [IpakTrueckas | pe3ynbTaToB 3TUX paboT
pabota No7 pabora
«OHIOTEpMUYECKAS
peakuus»

24- | CxopocTh 2 KomnextuBHas | 3HaTh onpesesaeHre CKOPOCTH XUMUYECKOT

25 | XUMHYECKHUX pabora peakuuy 1 e€ 3aBUCUMOCTb OT YCIIOBUI
peakui npoTekanus peakuuu. [loHnMare 3HaYeHNE

TEPMHUHOB «KaTaJIU3aTOP», KHHTUOUTOP,
«(pepMEHTBI».

26- | XuMH4ecKue 2 KomnekruBHas | YMeHUe XapaKTepu30BaTh OCHOBHBIC

27 | mpeBpallleHHUsL. pabora MIOJIO’KEHUSI aTOMHO -MOJIEKYJISIPHOTO Y4YEHMS,
XuMHYecKre MOHMMATh €0 3HaYCHHE
peakuuu.

28- | Xumuueckue 4 KomiexktuBHass | YMeHUE COCTABISTh YPABHEHUS XUM. PEaKIIMil.

31 | ypaBHeHUS. pabora
Beinonnenue
TPEHUPOBOYHBIX
YIPAXHEHUH 110
COCTAaBJICHHUIO
YPaBHEHUI
XUMHYECKUX
peakiuii

32- | Tunbl XUMUYECKUX 4 YMeHue onpeaensiTh peareHThl U IPOIyKThI

35 | peakuuii PEaKIMK; pacCTaBIATh KOIDPHUIMEHTHI B

36 | Ilpakruueckas 1 [IpakTrueckas | ypaBHEHHAX pPEaKLMil Ha OCHOBE 3aKOHA
pabota Ne8» Tunsl pabota COXPaHEHUsI MacChl BELIECTB
XUMUYECKHX
peaKuuin

Pa3nen 5. OcnoBbl pacuyeTHoii xumuu(10 yacon)

37- | Monb — eauHUIA 2 Pemenne YMeHue BBIUUCIIAT: KOJIMYECTBO BEIIECTBA

38 | konmuyecTBa 3a1a4 WJIM MacCy IO KOJIMYECTBY BEIIECTBA MU
BeuiecTBa. MoisipHas Macce peareHTOB WM MPOIYyKTOB PEaKLUU
Macca.

39- | Beruncnenus no 4 YMeHue BBIUUCISTh MOJIIPHYIO Maccy 10

42 | XUMUYECKUM dopmyse coeMHEeHus], KOJMUECTBO BEIEeCTRa,
YpaBHEHHUSM. 00beM M MacCy M0 KOJIMYECTBY BEILIECTBA,

00beMy WJIM Macce PeareHTOB WK MPOJIYKTOB
peakuuu




43- | 3akon ABorajipo. 2 ‘YMeHMEe BRIYUCIATE: KOJJMYESCTBO BEIISCTRA,

44 | MonsipHblii 06beM 00bEeM MJIM MAcCy 10 KOJIMYECTBY BEIECTBA,
ra3os. 00BEMY WIIM Macce pearecHTOB U IPOJTYKTOB
OTtHocuTenpHas peaxiun; (HaXoauTh 00BEM rasa mno
MIJIOTHOCTb T'a30B. M3BECTHOMY KOJMYECTBY BellleCcTBa (U

IIPOU3BOIUTH OOpPaTHbIE BHIYMCIEHUS))

45- | Pemenue 2 Pemenne YMeHue: XapakTepu30BaTh XUMUYECKUE

46 | BKCIIEpUMEHTAIBHBIX 3a/1a4 CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
3a/1a4 1o TemMe BEILIECTB; ONPEACIIATh MPUHAIICKHOCTh
«[IpakTuky™m 1m0 BEILIECTB K OMPEICICHHOMY KJIaccy
W3YYCHHUIO CBOMCTB COCIMHEHUH COCTaBIATH (POPMYIIBI
BEIIIECTB OCHOBHBIX HEOPraHUYECKUX COCTMHEHUN N3YyICHHBIX
KJIacCOB KJIaCCOB
HEOPraHUYeCKUX
COEeIUHEHUN »

Pasnen 6. OcHoBbI 2j1eKTpOTUTHYECKOMH qucconuanuu(11l yacos)

47 | TlpakTuueckas 1 IIpaktnueckas | MccnenoBaTh 3IEKTPONPOBOJHOCTH BOJBI B
pabota Ne9 pabora 3aBUCHUMOCTH OT CII0c00a €€ OUUCTKH
«O4nCTKa BOJIBI OT
PacTBOPHUMBIX
MpUMeECEiD»

48 | Dnekrponuthueckas | 1 Jleknus 3HaTh ONpEIETECHUS TOHATUN «AIEKTPOTIUTY,
JICCOTTAAITIS — CHEDJIEKTPOIIUT, «IJIEKTPOJIUTHICCKAS
[JJABHOEC YCJIIOBUE Aucconranus
MPOTEKAHUS PEAKIUI
B pacTBOpax.

49 | Dnexrponutnueckas | 1 «Mos3roBoit 3HaTh ONPEEICHUS IOHATUI KKACIOTa,
JMCCOLIMAINS KUCIIOT IITYPMY, «OCHOBAHUEY, «COJIb» C TOUKU 3PEHUS TEOPUU
, IIIEJIOUEN U COJIEH. O6cyxnenne ANEKTPOJTMTUYECKON TUCCOLMAUU. YMETh

00BSACHATH 00IIIME CBOIICTBA KUCIIOTHBIX U
HIEJIOYHBIX PACTBOPOB HAIMYUEM B HUX MOHOB
BOJIOPO/Ia U TUIPOKCHU]] - HOHOB
COOTBETCTBEHHO, a TAK)XXE COCTABIISAThH
YpaBHEHUS MEKTPOJIUTUYECKON TUCCOLIMALIUN
KHCJIOT, OCHOBAaHHH U COJICH.

50 | IlpakTrueckas 1 [Ipaktrueckas | [IpowsIrOCTpUPOBATH HKCIEPUMEHTOM
pabota NelO pabota KJIaCCH(DMKAIIMIO BEIIECTB HA AIEKTPOIUTHI U
«ONEKTPOIUTUYECKAS HERJIEKTPOIUTHI
JMCCOLIAAITUS

51 | IlpakTuueckas 1 3aKpernuTh NOHATUS «CUIBHBIN» U «CIIa0BI»
pabotaNell JJIEKTPOJIUT.

«CunbHble U cralbie
AIEKTPOTUTH»

52 | llpakTrueckas 1 HMeThb npeacTaBieHue O poJik TEMIIEPATYPhI B
pabotaNel2» ANEKTPOIUTUYECKON TUCCOLMAUU
Bnusuane
TeMIlepaTyphl Ha
JTUCCOIUAIIAION

53 | IlpakTuueckas 1 [Ipaktuueckass | IMeTh npeacTaBieHue O BIUSHUT
pabota Nel3 pabota KOHIIEHTpAIMU PacTBOPA JIEKTPOJIUTA HA €TO
«BnusHue ANEKTPOIUTUUYECKYIO AUCCOIUALUIO
KOHIICHTpaIiH

pacTBopa Ha
JMICCOLIUALIIION




54- | Pemenue 4 Pemenue YMeTh OCYIIECTBIATh XUMUUYECKHE OTIBITHI Ha

57 | 3KCTIIEPUMEHTAIBHBIX 3a1aq 3HaHUE Ka9Y€CTBEHHBIX PEaKIIHii; COCTABIIATh
3aJ1a4y 10 TeMe MIOJTHBIE U COKpAIIEHHBIC HOHHbBIE YPaBHEHHUS
«DNEeKTPOIUTHYECKAs HEOOpaTUMBIX PEAKINI U Pa3bICHITh HX
T CCOIHALINSD) CYIIHOCTb. XapaKTeprU30BaTh YCIOBUS TCUCHUS

peaxIuii, HAYIuX 10 KOHIA, B PAaCTBOpax
AIEKTPOJIUTOB

Pazznen 7. [IpakTHKYM N0 U3Y4Y€HHIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHNYeCKHX

coequHennii(11 yaco)

58- | Oxkcuppr: 2 Kpyretii cron, | YMeHue Ha3bIBaTh COCMHEHUS H3YUEHHBIX

59 | knaccudukanys, J/p. KJIacCOB (OKCHJIOB); ONIPEIEIATh
HOMEHKJIaTypa, IPUHAJJIEKHOCTh BEILIECTB K ONPEEIIEHHOMY
CBOMCTBA, KJIACCy COEMHEHUN (OKCUIaM);

MOJIyYeHHeE, XapaKTepU30BaTh XUMHUECKUE CBOHCTBA
pUMEHEHHE. OCHOBHBIX KJIACCOB HEOPTaHNYECKHX BEIIECTB
JIaGopaTopHBIii ONIBIT (OKCHIOB); COCTABIATH (POPMYIIBI

Ne5. Habmronenue HEOPraHNYECKUX COCANHEHUN U3yYEHHBIX
PacTBOPUMOCTH KJIaCCOB (OKCHUIOB)

OKCHJIOB aJTFOMHHUS,

HATPHS, KaTbIHS |

MeJIU B BOJIC.

60 | T'mapokcuasl. 1 Jlexuus YMeHre Ha3bIBaTh COSMUHEHUS N3yICHHBIX
OcHoBaHus: KJIaCCOB (OCHOBAHUM), ONIPENEINATh
KJ1acCU(pUKaIys, MPUHA]ICKHOCTh BEILIECTB K OMPEIEIEHHOMY
HOMEHKJIATypa, KJIacCy COeIMHEHUHN (OCHOBAHUSM)
MOJTyYECHHE.

61 | [IpakTrueckas 1 [Tpaktuueckas | ChopmupoBarh npenactaBieHue o PH kak o
pabora Nel4 « pabota XapaKTEPUCTUKE CPel
Onpenenenune PH
pacTBOPOB»

62 | IIpakTnueckas 1 N3yuuTh CylIIHOCTh peakiMy HEUTpaIu3auu
paborta Nel5
«Peakmus
HEeUTpanu3auu
BsaumoneiictBue
TUAPOKCHIA HATPUS C
COJISTHOM KHMCIIOTOM

63 | AmdotepHbie 1 Jloxmnael YMeHue xapakrepru30BaTh XUMUYECKUE
OKCHJIBI U CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
TUAPOKCHIBI. coenuHeHul (aM(pOTEPHBIX HEOPTaHUUECKUX

COCMHEHU)

64 | Kucnorsr. Cocras. 1 KonnextuBHas | YMeHue Ha3bIBaTh COCNMHEHUS N3yUECHHBIX
Knaccuduxkarms. pabota KJIaCCOB (KHCIIOT); OTIPENENTh
Howmenxknarypa. HPUHAATIEKHOCTD BEIIECTB K ONPEIeIEHHOMY
[Tonmy4yeHue KUCIOT. KJIaccy COeTMHEHUH (KUCIIOT); yMEHUE

COCTaBIATH (GOPMYITBI HEOPTAHUYECKUX
COEMHEHUH N3yYEeHHBIX KJIACCOB
65 | Xumuueckue 1 KonnextuBHas | YMeHUE COCTaBIATh YPAaBHEHUS XUMUYECKUX




CBOMCTBA KMCJIOT
JIabopaTopHBIii OTIBIT
Nob6.
B3aumoneiictBue
METAJIJIOB (MarHus,
IMHKA, JKeJe3a,
MEJI1) C pacTBOpamMu
KHCIIOT

pabora

peaKknui, XapaKTepU3yIOIIUX XUMUYECKHE
CBOMCTBA KMCJIOT; YMEHHE PACIIO3HABATh
OIIBITHBIM ITyT€M PaCTBOPBI KUCIIOT U LIEJI0YEH

66 | Comn. KosnekruBHast | YMeHHE COCTABISTH (YOPMYIIBI
Knaccugukarms. pabora HEOPraHMYECKUX COCTMHEHUN H3ydeHHBIX
Homenknarypa. KJIaccOB (couieil); yMEeHue Ha3bIBaTh
CriocoObl oTy4eHus COEIMHEHUS U3yUEHHBIX KJIACCOB (coei);
conei OTIpENeNIATh PUHAIICKHOCTD BEIIECTB K

OTIPEICTICHHOMY KJIaCCy COETMHEHHH (coiei);
YMEHHUE COCTABIATH POPMYIIBI
HEOPraHMYEeCKHUX COECAMHEHHI

67 | CaoiicTBa comneit KonnexkruBHasi | YMeHue XxapakTepu30BaTh CBOMCTBA

pabora W3yYCHHBIX KJIACCOB HEOPTaHWYECKHIX BEIIECTB

(comeit); yMeHHE COCTABIATh YPaBHEHUS
XUMAYECKHX PEAKIIHHA, XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA COJIEN

68 | Ypok 0600meHue IMonBenenne NTOroB




IIepeyenb JOCTYNHBIX HCTOYHMKOB HH(OPMALIMU

B pasnene npeacTaBieH CIUCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX Ooee

MOIPOOHO OCBEILIEHBI PA3IMYHbIE ACIIEKTHI paCCMaTPUBAEMBbIX BOIPOCOB. Mx

MOKHO PCKOMCHAOBATD KaK YYUTCIIIO, TaK U O6y‘laeMBIM, IMPOABUBIINM MHTCPCC K

M3y4aeMOn TeMe

1.
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328 c.
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3umuna A.U., OpxexoBckuii [I.A. — M.: BUHOM. JlaGoparopusi 3HaHH1,
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Jleencon 1. A. 100 BompoCOB 1 OTBETOB 110 XUMUM:

Martepuaisl 115 IIKOJIBHBIX pedepaToB, (HaKyIbTaTUBHBIX 3aHATUN U
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2002. — 192 c.
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TpetwpsikoB. — M.: Usnarenbckuii ieHTp «Akagemus», 2004. —240 c.

[TetpstHoB Y. B. Camoe HEOOBIKHOBEHHOE
BemecTBo B mupe. — M.:Ilemaroruka, 1976. — 96 c.

10. Crpensaukona JI. H. M3 gero Bc€ cnenano? Pacckassl o BemecTBe. — M.

SAyza-npecc. 2011. — 208 c.

11. CycnennuxoBa B.M, Kucenena E. K. PykoBoACTBO 10 IPUTOTOBICHUIO

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



12. Ounuknoneaus ang nerei. T. 17. Xumus / I'nas. pen.B. A. Bononus,
Bel. Hayd. pen. . U. Jleencon. — M.: ABanta +, 2003. — 640 c.

13. YeptroB U.H., Kyxos 1. H. Xumuueckuii 3KCIEpUMEHT € MaabIMU
KonuuecTBaMu peaktuBoB. M.: [Ipocsemenne, 1989. — 191 c.

14. Caitt ®UITN. OTKpbITHI OaHK 3aAaHUi 1151 GOPMHUPOBAHUS €CTECTBEHHO-
Hay4HOU rpamotHocth. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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15. Caiir MI'V. IlporpamMma Kypca XUMHH JJIs1 ydauuxcs 8—9 KiaccoB
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