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PABOYAS TIPOT'PAMMA BHeypOUYHOM JAeSITEJIbHOCTH 110

XHUMHUH VI 8-9 KJ1aCCOB € HCIO0JIb30BAHUEM 000PY/I0BAHUS LEHTPA

«Touka pocra»

B o0yueHuu xumuu OOJBIIOE 3HAYEHHE HMMEET SKCIEPUMEHT. AHAIU3UPYs
pe3yNbTaThl MPOBEAEHHBIX OMBITOB, ydallluecs yOEXKIarTcs B TOM, YTO T€ WUIIU
UHBIE TEOPETUYECKHE TMPEACTABICHUS COOTBETCTBYIOT WJIM MPOTHUBOpEYAT
peanbHOCTU. TONBKO OCYHIECTBIISII XMMHYECKHH  SKCIIEPUMEHT MOKHO
IPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CHEJIaHHBIX Ha OCHOBaHUM Teopuu. B
npolecce OSKCIEPUMEHTAIbHOM pabOThl  ydaluecs MpUOOpPETaloT  OIbIT
MO3HAHUS PEATIbHOCTH, SBJISIFONIUICS BaXXHBIM 3TarioM (OPMHUPOBAHUS y HUX
yOeXKJAEHUN, KOTOpbIE, B CBOIO OYE€pelb, COCTABJISIIOT OCHOBY HAay4HOTO
MUPOBO33PEHUSI. Bueapenue obopynoBanus nudpoBoil sadbopatopuu
nentrpa «Touka pocTay MO3BOJUT KAYECTBEHHO WM3MEHUTh MPOIECC OO0yUEHHS
xuMud. KonnuecTBEHHbIE SKCIEPUMEHTHI IMO3BOJISIT MOJYy4aTh JOCTOBEPHYIO
nHpOpMAIMI0O O MPOTEKAaHWW TEX WM HHBIX XHUMHYECKUX IIpolieccax, o
CBOMCTBax BemiecTB. Ha OCHOBE MOJIYYEHHBIX JKCIEPUMEHTATBHBIX JaHHBIX
oOy4aemMble CMOTYT CaMOCTOSITEJIBLHO JIeNIaTh BBIBOJIbI, 0000IIATh PE3YNbTATHI,
BBISIBIISIT  3aKOHOMEPHOCTH, YTO  OJHO3Ha4YHO OyAeT crnocoOCTBOBAThH
MOBBIIICHUIO MOTHBAIIMU OO0YYEHHUS MIKOJIBLHUKOB. st
U3Y4YEeHHUS] TpeaMera «XHUMHs») Ha 3Tare OCHOBHOrO oO0Iero oOpa3oBaHUS
OTBOJIUTCA 68 JacoB: &8-9 kimacc —68 Jacos;

Jlannasi oOpasoBartenbHas MporpaMMa OOECTIeUMBAET YCBOCHUE YHAIIUMUCS
BOXHEUIIINX XMMHUYECKHX 3aKOHOB, TEOPUM U TOHATHH; (GOpMHpPYET
MPEJCTABIICHUE O POJU XHMHH B OKPYXKAIOIIEM MHUPE M KU3HHU YesioBeka. [Ipu
9TOM OCHOBHOE BHUMAHHE YJENSICTCS CYIIHOCTH XUMUYECKUX peakluuil u
METOJIaM UX OCYIIIECTBICHUS.

OmHUM W3 OCHOBHBIX MPUHITUIIOB TIOCTPOCHHMSI MPOTPAMMBI SIBISICTCS TIPUHITATT
JTOCTYITHOCTH. DKCIEPUMEHTAIbHBIC JaHHbIC, MOJYYCHHBIC YYaIlUMHUCS TIPU
BBITIOJTHEHUY KOJIMYECTBEHHBIX OIBITOB, MMO3BOJISIIOT YYAITUMCS CAMOCTOSITEIIEHO
JIeNaTh BBIBOJBI, BBISABISATH 3aKOHOMEPHOCTH. [loaxombl, 3ajo)KEeHHBIE B
collepKaHUE TPOrpPaMMbl Kypca, CO3JAl0T HEOOXOIUMBIC YCIOBUS IS
CUCTEMHOTO yCBOCHHS y4YallUMUCA OCHOB HAyKd, Ui OOecredeHus
Pa3BUBAIOIIETO W BOCIHUTHIBAIONICTO BO3JCHCTBUA OOyYCHHMsS] Ha JUYHOCTH
yuamierocsi. DopMupyemble 3HaHHUS JOJKHBI CTaTh OCHOBOM CHCTEMBI
yOEXKICHUI MTKOJIBHUKA, IIEHTPAIIBHBIM SIPOM €0 HAYYHOTO MHUPOBO33PEHHUS.

Ha ©6aze mumentpa «Touka pocta» obecrneunBaeTcs  peanu3aius
00pa3oBaTeIbHBIX MPOrpaMM  E€CTECTBEHHOHAyYHOM U  TEXHOJOTHYECKOM
HaIpaBJICHHOCTEW, pa3paOOTaHHBIX B COOTBETCTBUM C TPeOOBAaHUSIMHU
3aKOHOJIaTeIbCTBa B cdepe oOpa3oBaHMsT M C YYETOM pEKOMEHJAluil
®denepanbHOTO OMepaTopa yueOHOro mpeamMeTa « XuMHUs.

OOpazoBaTenbHas MporpaMMa TO3BOJISIET HMHTETPUPOBATH  pealiu3yeMble
MOJIXO/Ibl, CTPYKTYPY U COJIEp>KaHHE MPU OpraHu3aluu 00ydeHUs: XUMUU B 8—9



KJlaccax, BBICTPOGHHOM Ha 0a3e o00ro u3 JOCTYNHBIX y4eOHO-
MeToandeckux komiuiekcon (YMK).
Hcnonb3zoBanue obGopynoBanusi «Touka pocta» mnpu peanuzanuu gaHHoi OII
MO3BOJISIET CO3/1aTh YCJIOBHSL:
® ISl pacIIMPEHUs COJIEP KaHMs IIKOJIBHOTO XUMUYECKOTO 00pa30BaHMs;
® Il TIOBBIIIICHUS MO3HABATEIBHON aKTUBHOCTH O0Y4YarOIIUXCS
B €CTECTBEHHOHAYYHOU 00J1aCTH;
® JUId pPa3BUTHS JUYHOCTH peOEHKa B Tporecce OOy4YeHHS XHMHH, €ro
crocoOHOCTeH, GOpMHUPOBAHUS M YAOBIECTBOPEHHS COIMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;
e sl pabOThl C OJApEHHBIMU IIKOJbHUKAMHU, OpraHU3allud UX Pa3BUTHS B
pa3JIMYHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUYECKON AEATEIBHOCTH.
eab u 3axaun
1. Peanu3anusi OCHOBHBIX OOHIEO0pPa30BATEIbHBIX MPOTpaMM IO Y4E€OHBIM
peaMeTaM eCTeCTBEHHOHAYUYHOUN HAIMPaBIIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOH JEATEIbHOCTH 00yUYaIOIUXCS;
2. BBejeHune COBpeMEHHBIX CPEJICTB O0YUEHUS U BOCIIUTAHUS JIJIsl U3YYEHUS (B

TOM qHCIIe AKCIIEPUMEHTAIHHOTO) TUCIIATLITH (Momymeit)
€CTCCTBCHHOHAYYHOW HAIPABJICHHOCTH TMPU peaju3allid  OCHOBHBIX
0011e00pa3oBaTeNbHbBIX IporpamMm u JOTIOTHUTEHHBIX

o01ieo0pa3oBaTeIbHbIX MpPOrpaMM, B TOM 4YHUCIE [UIsI PacUIMpPEHUs
coJiepKaHusl yueOHOro nmpeaMera « XUuMUs».
3. BoBnedeHue yyammxcs B MPOEKTHYIO AEATEIbHOCTD.

[IpogunbHblli  KOMIUIEKT oOopynoBanust 1eHTpa «Touka poctay
oOecrieunBaer H(P(HEKTUBHOE JTOCTHXKEHHE O00pa30BaTENbHBIX PE3YJIbTaTOB
oOyJarouMMucs IO NporpaMmaM €CTECTBEHHOHAYYHOH HalpaBJIEHHOCTH,
BO3MOXHOCTb YIJIYOJIEHHOTO M3YYEHHS! OTHENIbHBIX NMPEIMETOB, B TOM YHCIE
st GOpMHUpPOBaHUS  HU300pETATENIbCKOr0,  KPEAaTUBHOTO, KPUTHUYECKOTO
MBIIUICHUS, Pa3BUTUS (PYHKIIMOHAIIBHOM IPAMOTHOCTH y OOyYarouIuxcs, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MATEMAaTUYECKOM.

OKCHEPUMEHT SBJIACTCS UCTOYHWKOM 3HAaHMA M KPUTEPUEM HX
UCTUHHOCTH B  Hayke. KoHuenuus  COBpEeMEHHOro  0Opa3oBaHUs
MOJIpa3yMeBaeT, YTo B Y4eOHOM SKCIIEPUMEHTE BEIYyILIyI0 pOJib JOJDKEH
3aHATH CaMOCTOATENIbHBIA UCCIIEN0BATENBCKAN YYEHUUECKUN IKCIIEPUMEHT.

CoBpeMEeHHBIE 3KCIIEPUMEHTAIBHBIE UCCIIENOBAHUS 110 XUMHH YK€ TPYIHO
OpeNCTaBUTh 0€3 HMCIMOJIb30BAaHUSI HE TOJIBKO AHAJIOTOBBIX, HO W HHU(PPOBBIX
U3MEPUTEIIBHBIX npuoOpOB. B denepanbHOM I'ocynapctBeHHOM
O6pazoBarenbHoM  Cranmapre (®I'OC) npommcaHo, YTO OJHUM U3
YHUBEpPCAIbHBIX YYEOHBIX JEHCTBUM, NPUOOpPETAEMBIX YYallUMHUCA, JOJDKHO
CTaTb yMEHUE  «IPOBEICHUS  OMNBITOB, IMPOCTBIX 3KCIEPUMEHTAIBHBIX
UCCIICIOBAHUM, TPAMBIX U KOCBEHHBIX M3MEPEHUH C MCIOJb30BaHUEM
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.
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Y4eOHbIN IKCIIEPUMEHT MO0 XMMHHU, MPOBOJUMBIN HA TPaAUIIMOHHOM
obopynoBaHuu, Oe3 TMpUMEHEHUS MNUGPOBLIX J1A0OpPATOPUM, HE MOXKET
MO3BOJIUTH B TOJIHOM Mepe pelIuTh BCE 3a/layd B COBPEMEHHOM MIKOJE. DTO
CBSI3aHO C PSAJOM NMPUYMH:

* TpaJMWIMOHHOE UIKOJIbHOE OOOpYJOBaHHE U3-32 OTPAHUYCHUS TEXHUYECKUX
BO3MOXXHOCTEI HE TMO3BOJISIET MPOBOJUTH MHOTHE  KOJMYECTBEHHBIC
HCCIIETOBaHMS;

* JUIMTEIBHOCTH MPOBEICHUS XUMHUUYECKHX UCCIIEIOBAaHUI HE BCET/Ia COTIaCyeTCs
C JUTUTEIBLHOCTHIO YUeOHBIX 3aHATHIH;

* BO3MOXXHOCTb IPOBEICHUS MHOTHUX UCCJIeIOBAHUM

OTPaHUYUBACTCS TPEOOBAHUAMH TEXHUKH 0€30MaCHOCTH U JIp.

Hudposas nmabopatopusi MOJHOCTbIO MEHSET METOAMKY W COIEp)KaHUE
DKCIIEPUMEHTAIBHOW  JEATEIPHOCTH W pEeHIaeT  BBIMICNIEPEUUCICHHBIC
npo6siemsl. IIupokuii CIEKTp JaTYUKOB MO3BOJISET yUAITUMCS 3HAKOMUTHCS C
napaMeTpamMi XMMHYECKOTO SKCIIEPUMEHTa He TOJIbKO Ha KAYeCTBEHHOM, HO U
Ha KOJMYECTBEHHOM YypoBHe. [ludpoBas madopaTopusi MO3BOJISET BECTH
JUTUTEIIbHBIN SKCIEPUMEHT JIakKe B OTCYTCTBHUE IKCIIEPUMEHTATOpPA, a 4aCTOTa
UX U3MEPEHUI HEMOABJIACTHA YEJIOBEUECKOMY BOCIIPUSATHIO.

B npouecce ¢dopmupoBaHUS SKCIEPUMEHTAIBHBIX YMEHHH YUYEHUK
oOy4aeTcs mpecTaBiIsATh HHGOPMAITHIO 00 UCCIEOBAaHUH B YETHIPEX BUJIAX:

* B BepOajdbHOM: OIUCHIBaTh HKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIb
AKCIIEPUMEHTa, GUKCHPOBATh BHUMAaHNE Ha U3MEPSIEMbIX BETUINHAX,
TEPMHUHOJIOTHH;

* B TaOMUYHOM: 3aMOJHATH TAOJWIIBI TAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHS
rpagukoB (IIpU TOM y y4YalMXCSd BO3HUKAET TMEPBUYHOE MPEJCTABICHUE O
MaciTabax BeJITUYMH);

* B rpaduyecKOM: CTPOUTHh TpaduKd TO TAOIUYHBIM JAHHBIM, YTO JaET
BO3MOXXHOCTh TIE€PeX0/ia K BBIIBIKCHHIO THUIIOTE3 O XapaKTepe 3aBHCUMOCTH
MEXAy BeMWYMHAMH (TP OSTOM YUYWTENh IIOKa3bIBaeT TMPEUMYIIECTBO B
BU3YyQIM3allMM  3aBUCHUMOCTEH  MEXIy  BEIUYMHAMH, HATJSAHOCTh |
MHOTOMEPHOCTb);

* B BHJEC MaTeMAaTUYCCKUX YypaBHEHUH: JaBaTh MaTeMaTHYECKOE OIMHUCAHHE
B3aMMOCBS3M BEJIMYUH, MaTeEMaTHYECKOe 0000IIEeHHE.

[lepexon OT Kaxaoro 3Tama MpPENCTaBlIeHUs HWHPOPMAIMM 3aHUMAET
JIOBOJILHO OOJIBIIION MPOMEXYTOK BpeMmeHn. B 7—~8 kimaccax 3TOT mporiecc
HEO0OXO0/IUM, HO B CTapIIMX KJIACCaX MOKHO ObLIO OBl 3TO BpEMS MOTPATUTH HA
peuieHre 0Oojiee BaXKHBIX 3a7ady. B 3ToM mnaHe uu@posbie nabopaTopuu
CYIIECTBEHHO SKOHOMST BpeMs. OJTO BpEMsl MOXHO TMOTPATUTh COTJIACHO
®I'OC Ha GopMUpOBaHHE HCCIEAOBATEIHCKUX YMEHHN y4aIIUXCsl, KOTOpPbIE
BBIPAKAIOTCS B CIEIYIOLIUX JIEUCTBUIX:
® onpejeseHue IpooIeMbl;
® TI0CTaHOBKA MCCIIEIOBATENILCKON 3a1auu;



® [IJIJAHUPOBAHHE PELICHUS 3a]1a4u;
OCTPOEHUE MOJIETIEH;
BBIJIBOKEHUE TUIIOTES;
AKCIEPUMEHTAJIbHAS IPOBEPKA THUIIOTES;
aHaIN3 JaHHBIX YKCIIEPUMEHTOB WM HAOIIOCHUN;
(dbopMynMpoBaHKE BHIBOIOB.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI

JIMYHOCTHBIE Pe3yJIbTaThl
OOyuaronuicss MOJYYUT BO3MOXHOCTH ISl (DOPMUPOBAHUS  CJICAYIOIINX
JUYHOCTHBIX Y Y /I:

orpe/eeHre MOTUBAIIMK U3yUYeHUs Y4eOHOT0 MaTepuaa,

OIICHMBAHUE YCBAMBAEMOTO Y4eOHOIr0 MaTepHalia, UCXO/sl U3 COLIMAIIbHBIX U
JINYHOCTHBIX [IEHHOCTEM;

MOBBIIIIEHUE CBOEr0 00Pa30BaTEILHOTO YPOBHSI U YPOBHS TOTOBHOCTH K
M3YYECHHUIO OCHOBHBIX MCTOPHUYECKUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM
XHMHH B 00IIIECTBA;

3HAHKUE IIPABUJI [IOBEJACHUS B UPE3BbIYAWHBIX CUTYalUsIX;

OIICHHBAHHUE COIMAIIbHON 3HAYMMOCTH MpodecCuii, CBSI3aHHBIX C XUMUEH;
BJIaJICHHE TIpaBUIaMu 0€30MaCHOTO OOpaIieHUsI ¢ XUMUYECKUMU BEIIIECTBAMHU
1 000pyAOBaHUEM, MPOSIBIICHUE IKOJIOTUYECKON KYJIbTYPHI.

MertanpeameTHble pe3yJIbTAThI

Pezynamusnvie
OOyJaronuiicsi MOJYYUT BO3MOXKHOCTH ISl (POPMHPOBAHUS  CICAYIOIIUX
perynsatuBHbIX Y'Y /I

esierioylaraHie, BKJIIOYash IMOCTAHOBKY HOBBIX IIeJieil, MpeoOpa3oBaHUe
MPaKTUYECKONW 3a7aydl B ITO3HABATEIBHYIO, CAMOCTOSITCIIBHBIA aHAIH3
YCIIOBUM JOCTMDKCHMSI IIEIM HAa OCHOBE Y4YETa BBIJICICHHBIX YUYHUTEICM
OPHEHTHPOB JICHCTBUS B HOBOM Y4eOHOM MaTepuale;

TUTAHUPOBAHUE ITyTH JTIOCTHKCHUS TIEIICH;

YCTAaHOBJICHHE I1IEJICBBIX MPUOPUTETOB, BBIICICHUE aATBTEPHATUBHBIX
CIIoco0oB

JOCT>KEHUS 11eTT U BIOOp Hanbonee 3pPpeKTUBHOTO criocooa;

YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BpeMsl U YIIPABJISATh HUM;
yMEHHUE IPUHUMATh PEIICHUS B TPOOJIEMHON CHTYaINN;

MMOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHE TIJIaHA U TIOCTIE0BATEIIbHOCTH
JICUCTBUM;

opram3anusi ~ pabouero MecTta TpPH  BBINOJHEHUH  XUMHYECKOTO
AKCIIEPUMEHTA;



L IMPOTrHO3UPOBAHUC PC3YJILTATOB 06y‘IeHI/I$I, OOCHHUBAHUC YCBOCHHOI'O
MaTcpuajia, OLICHKA KauCCTBa H YPOBHA IIOJTYYCHHBIX 3HaHHﬁ, KOppCKOuAa
IJIaHa ¥ crocooa I[GﬁCTBPISI IIpu H€06XOI[I/IMOCTI/I.

Ilo3nasamenvhole

OOyuvaromuiics TOJYyYUT BO3MOXKHOCTh Uil (DOPMHpPOBAHHUS  CIEAYIOLIUX
Mo3HaBaTeIbHbIX Y'Y /I:

MOMCK Y BBIICIICHHE WH(POpMAInu;

aHajau3 YyCJIOBUHU U TpeOOBaHMM 3ajaud, BHIOOpP, COMOCTABICHUE U
000CHOBaHME crIoco0a peleHus 3a/1a4u;

BBIOOp Hambojee A3(PEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4d B 3aBUCUMOCTH
OT KOHKPETHBIX YCJIOBUH;

BBIJIBMKEHUE U OOOCHOBAHHUE T'MIIOTE3bI, BBIOOP cr1ocoba €€ MpOBEPKHU;
CaMOCTOSTEIIbHOE CO3JaHUE aJTOpUTMa JACATEIBHOCTH TPU  PEIICHUH
po0JieM TBOPUYECKOTO M IMTOMCKOBOT'O XapaKTepa;

YMEHHUsI XapaKTEepPU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBaM;
OMKCHIBAHWE CBOMCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB,
BBIJICIICHUE UX CYIIECTBCHHBIX MPU3HAKOB;

M300paKEHHE COCTaBa TPOCTEHIIMX BEIIECTB C IMOMOINBI0 XUMHUYCCKUX
GopMynT W CYINIHOCTH XUMHUYECKUX PEAKIMH C TIOMOIIBI0 XHMHYECKUX
YpaBHEHUN;

poBeJcHNE HAOJIOICHUH, ONMHMCaHWe TPU3HAKOB M YCIOBHH TEUYCHUS
XUMHUYECKUX PEeaKIiii, BHIOJHECHUE XUMHYECKOTO SKCIICPUMEHTA, BBIBOJIBI
HAa OCHOBE aHaM3a HAONIOJECHUM 3a JSKCIEPUMEHTOM, pEIICHHE 3aiad,
MOJTyYCHUE XUMHUECKOW MH(POpMAITUU U3 Pa3TUIHBIX HICTOYHUKOB;

YMEHHUE OPTaHU30BBIBATh UCCIICOBAHUE C IIEIBIO MPOBEPKH THIIOTE3;

® yMEHUE JIeaTh YMO3aKIIOUeHUs (MHIYKTUBHOE U MO aHAJIOTMH) U BBIBOJbL;

yMEHHE OOBEKTHBHO OLIEHUBATh MHPOPMAIIMIO O BEHIECTBAX U XUMHUYECKHX
npoueccax, KpUTHYECKH OTHOCUTBCS K MICEBIOHAYYHOW MH(pOpMaLUK.

Ha OCHOBE aHalu3a HaOJIOJIEHUWH 3a HKCIEPUMEHTOM, pelIeHHEe 3ajad,
NOJIyYeHHE XUMUYECKON HH(DOpMAIIUU U3 Pa3TUYHBIX HICTOYHUKOB;

YMEHHE OPTaHU30BbIBaTh UCCIEAOBAHUE C LIEJIBIO TPOBEPKU TUIIOTES;

YMEHHE JIeJIaTh YMO3aKIIOUeHUs (MHIYKTUBHOE U MO0 AHAJIOTUU) U BBIBOJIbI;
yMeHHe OOBEKTUBHO OIICHMBATh MH(OPMALMIO O BEIIECTBAX U XUMHUYECKUX
npoleccax, KpUTUUYECKH OTHOCUTHCSA K MCEBJAOHAYYHOU HH(pOopMauu.

KOMMVHMKCU’HMBHble

OOyyaromuiics MOMYYUT BO3MOXHOCTh JJIs  (DOPMHUPOBAHMS  CIIETYIOIIUX
KOMMYHHUKATUBHBIX Y Y JI:

ITOJIHOC K TOYHOC BBIPAXKCHHUC CBOUX MBICJIE B COOTBETCTBHUHU C 3aJjadaMi U

YCIIOBUSIMHU KOMMYHUKAIIUN,
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®  aJIeKBaTHOE MCIOJIb30BAaHUE PEUEBBIX CPEJCTB [UJIsl y4yacTus B
JUCKYCCUU M apryMEHTAallMd CBOEH MO3WIIMU, YMEHHE MPE/ICTaBIATh KOHKPETHOE
coJiepKaHUe C COOOIIEHHEM €ro B MHUCbMEHHOW U YCTHOM opMe, ompeaeneHue
CIoCcO0O0B B3aMMOJICHCTBHUSI, COTPYJHUYECTBO B MOUCKE U cOOpe UHPOpMAIIUK;

o OTpesieNieHuEe CIoCOO0B B3aMMOJICHCTBHUS, COTPYIHUYECTBO B TOHCKE U
cObope mHpopMaIK, y9acTie B JUAIOTE, INIAHUPOBAHUE OOIINX CITOCOO0B paboTHI,
MPOSIBIICHUE YBAXKUTEIHHOTO OTHOIICHUS K APYTUM yUaIIUMCS,

®  ONHCAaHHE COJEP>KAHHUS BBITIOJHSIEMBIX JACUCTBHUN C IEIbI0 OPUECHTHPOBKHU B
IPEIMETHO- MPAKTUYECKON NEATEIbHOCTH; YMEHHS YUYUTHIBATh Pa3Hble MHEHUS U
CTPEMUTHCS K KOOPAUHAIMU PA3TUYHBIX TTO3UIIUN B COTPYAHUYECTBE;

e  (dopmynupoBaTh COOCTBEHHOE MHEHHE M MO3UIMIO, apryMEHTHPOBaTh U
KOOPJIMHHUPOBATH €€ C MO3UIUSIMHU MapTHEPOB B COTPYIHUYECTBE MPHU BBHIPAOOTKE
oOILIero pemeHuss B COBMECTHOW JESTENbHOCTH;, OCYIIECTBISATh B3aUMHBII
KOHTPOJIb U OKa3bIBaTh B COTPYJHHUYECTBE HEOOXOUMYIO B3aUMOTIOMOIIIb;

o IJIAHUPOBATH OOIIME CIIOCOOBI PadOTHI;

® OCYLIECCTBIISAITh KOHTPOJb, KOPPEKLHUIO, OLEHKY JAEWCTBUHA mMapTHEpaA, YyMEThb
yOeXK/1aTh;

®  UCIOJIb30BaTh aJCKBAaTHBIE SI3BIKOBBIE CPENCTBA IJII OTOOPaKEHUSI CBOUX
YYBCTB, MbICJICH, MOTUBOB M OTPEOHOCTEH;

e orToOpaxaThb B peud (omnucaHue, OOBSCHEHHE) COAEP)KaHHUE COBEPIIAEMBIX
JENUCTBUN, KaKk B (opMe TPOMKOM COIMATU3UPOBAHHON peur, Tak U B (opme
BHYTPEHHEHU peuu;

®  pa3BUBATh KOMMYHHMKATHUBHYIO KOMIIETCHIINIO, UCIIOJIB3Ys CPEJICTBA YCTHOM
M THCbMEHHOM KOMMYHHMKAIMM TIpu paboTe ¢ TeKcTaMu YydyeOHHWKa U
JOTIOJTHUTEIHPHON JIUTEPaTypOi, CIIPABOYHBIMH TaOJIUIIAMU, IPOSBISTH TOTOBHOCTh
K YBROXCHHUIO WHOW TOYKH 3PEHUS MPHU OOCYKICHHH PE3yJIbTaTOB BBHIMOIHEHHOMN
paboTHI.

IIpeomemmnule pesynvmamuol
OO0yuaromuiicss HAy4YUTCH:
® IPUMEHATH OCHOBHBIE METOIbl TO3HAHUA: HAOIIOJEHUE, HN3MEpEeHHE,
HKCIIEPUMEHT;
® OMUCHIBATh CBOMCTBA TBEPABIX, KUIKUX, ra3000pa3HbIX BEILECTB, BbLACISAA
UX CYyIIECTBEHHBIC TPU3HAKHY;
® DACKpbIBaTh CMBICT 3aKOHa COXpPaHEHUS MacChl BEIIECTB, AaTOMHO-
MOJIEKYJISIPHOM T€OPUH;
® pa3nuyaTh XMMHUYECKHE U (U3UYECKUE SIBJICHHS, Ha3bIBaTh MPU3HAKU U
YCIIOBUS IPOTEKAHUSI XUMUYECKUX PEaKIni;
e coOxroaaTh npaBuiia 0€30MacHOl padOThI MPU MPOBEACHUH OIIBITOB;
® TI0JIH30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U MTOCYI0M;
® [0Jy4aTh, cOOUPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATD UX;




® XapakTepu3oBaTh (PU3MYECKUE M XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB  HEOPraHWYECKUX  COCAUHCHUH, MPOBOJUTH  OIBITHI,
MOATBEPXKAAIOIINE  XMMHYECKHME  CBOWMCTBA  M3YYEHHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB;
PACKpBIBATh CMBICI MOHSTHS «PACTBOP», BBIUHUCIATH MACCOBYIO JIOJIO
PacTBOPEHHOTO BEIIECTBA B PACTBOPE,
TOTOBUTh PACTBOPBI C ONPEACIEHHOM MacCOBOM JOJIEW PAaCTBOPEHHOIO
BCIIIECTBA,;
XapaKTepru30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PpEIIETKU,  ONPEACsATh BHJ XUMHUYECKOM CBSI3UM B
HEOPraHUYECKUX COCTUHEHUSIX;
pPacKpbIBaTh  OCHOBHBIE  TIOJIOKEHHUSI  TEOPUU  BJIEKTPOJHUTHYECKOUN
JUCCOIAAIINH,
COCTaBJISITh  YPAaBHEHUSI  AJIECKTPOJMTHUYECKOM  JUCCOLUMALMU  KHUCIOT,
IIeJI0uei, CoJIe U peakIuii HOHHOTO OOMEHa;
PacKpbIBaTh CYIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHBIX
pEaKUMii,  ONPENENIATh OKHUCIWUTEIb W BOCCTAHOBUTEIb,  COCTABJISATH
YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINIM;
Ha3bIBaTh (DAKTOPHI, BIUSAIONIME HA CKOPOCTh XHWMHUYECKON pEaKIuu;
XapaKTEepPU30BaTh B3aMMOCBSI3b MEXK/ly COCTABOM, CTPOCHHUEM M CBOMCTBAMH
HEMETAJIOB ¥ METAJIJIOB;
MPOBOJUTH OMBITHl IO TOJIYYCHUIO M HM3YUYCHUIO XHMHUYECKHX CBOMCTB
Pa3IUYHBIX BEIIECTB;
rpaMOTHO OOpamaThCs ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HU.

O0yyaromuiics MoJy4uT BO3MOKHOCTh HAYYUTHCS

BBIIBUTATh W TMPOBEPATH IKCHEPUMEHTAIBHO THUIOTE3bl O XUMHYECKHX
CBOMCTBaX BEIECTB HA OCHOBE MX COCTAaBa M CTPOEHHUS, MX CIOCOOHOCTH
BCTYyHaTh B XUMHUUYECKHE PEAKLIHUH, O XapaKTepe M MPOAYKTAX Pa3IMYHBIX
XAMHUYECKHUX PEaKIINM;

XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAaM,
YCTAHABIMBATh  MPUYUHHO-CICJICTBEHHBIE CBA3U  MEXKAY JIaHHBIMHU
XapaKTEpUCTUKAMU BEIIECTBA,;

COCTAaBJISITh MOJIEKYJISIPHBIE M TIOJIHBIE MOHHBIC YPABHEHHUS TI0 COKPAIIEHHBIM
VOHHBIM YPABHECHUSIM;

IIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IPOSIBISATH OKHCIUTCIBHBIC HIIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEN OKHCIIEHUS 3JIEMEHTOB,
BXOJISIIIINX B €r0 COCTaB;

BBIJIBUTaTh M TMPOBEPSATH HSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3ysbTaTax
BO3JICCTBUS PA3IMYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHYECKOU
peaKunu;



® CHOJIb30BaTh MPUOOPETEHHBIE  3HAHMS TUISE
AKOJIOTUYECKH TPAMOTHOTO MOBEACHUS B OKPYXKAIOLIEH Cpelie;

UCII0JIb30BaTh MPUOOPETEHHBIE KITIOUEBbIC KOMIIETCHIIMU MPU BHITTOJTHEHUU
MPOEKTOB M PEUICHUHU Y4eOHO-UCCIEIOBATEIbCKUX 3a/ady MO0 HU3YUYEHUIO
CBOMCTB, CIOCOOOB IMOJTYUYEHHS U paclo3HABaHUS BEIIECTB;
OOBEKTHBHO OIICHWBATh HWH(OpPMAIIMIO O BEMIECTBAX W XUMHUYCCKUX
npoleccax;
OCO3HaBaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUM MO XUMHHM JIJI IPAKTUUECKON
JIEATEIILHOCTH YEJI0BEKA;
co3/laBaTh MOJIEIM M CXEMBI JUIS PEIICHUS Y4YeOHBIX M IMO3HABATEIBHBIX
3aja4;
MMOHUMATh HEOOXOJMMOCTh COOJIONICHUS MPEANUCAHUM, MpeaaracMbix B
MHCTPYKIMSAX 10 UCIIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XMUMHUU U JP.



2. COAEP KAHUE ITPOI'PAMMBbI
Pa3znen 1 Xumnueckas nadoparopus(4 yaca)
[IpaBuna TexHUKH 0E€30MACHOCTH MPU MPOBEIECHUU HMCCIEIOBAHUM, MEIULUHCKHUE
anTe4YKd TEepBOM TIOMOIIM B KaOWHeTe XWMHH. WHCTPYKTaX II0 TEXHUKE
0€30MMacHOCTH.
3HAKOMCTBO C JJaDOpaTOPHBIM 000PYI0BaHUEM
XpaHeHue MaTepHalioB U PEaKTUBOB B XUMUYECKOM J1abopaTopuun
Paznen 2. BemecTBa, KOTOpBIE HAC OKpY:KaloT 24 yaca(9 Yacos) I[IpocTrie u
CJIO’KHBIE BEIIECTBA. XUMHUYECKHUE DJIEMEHTBHI.
JladopatopHublii onbITNel. O3HakoMIieHHE C 00pa3laMu MPOCTBIX M CIOKHBIX
BEILECTB. CoctaB armocdepsl. Kucmopog kak BaKHEUIIUH KOMIIOHEHT
aTMocdephl.
JlaGopaTopHublii  onbITNe2«llonmyueHne Kuciaopoga H3 TMEPEKUCH BOAOPOAA,
JI0KA3aTeJIbCTBO €r0 HAJTUUMS.
Boga B Macmtabe rianeTsl. dusndeckue cBOMCTBa, MapajoKChl BOJbBI, CTPOCHUE
Bozbl. [loka3zarenu kadectBa Bozabl. MccienoBanue BOJBI U3 pa3sHbIX UCTOYHHKOB
JlabopaTopHbiii onbITNe3«OnpeneneHrue BOJONPOBOJIHON U JTUCTUIUIMPOBAHHOM
BO/JIbI»
JlaGopaTopHblii onibITNe4«OKpacka HHINKATOPOB B HEUTPAJILHOU CPENE»
Paznen 3. SIBiienusi, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)
UYuctele BemiectBa U cmecu. Kiaccudukanus cmeceit. CriocoObl paszziesieHus
CMecel: JeHCTBUE MArHWTOM, OTCTauBaHHWe, (UIHTPOBAHUE, BbHITIAPUBAHUE,
KpUCTAILT3AIUS, TUCTUILIS NS
IpakTnueckas padora Nel «HucTbie BENIECTBA U CMECH»
IIpakTnueckass padora Ne2 « OYMCTKAa BOJBI M BO3AyXa OT TBEPABIX YaCTHUID»
Paznen 4. OcHoBBI JKCTIEPUMEHTAJbHOM XuMun(19 yacon)
IIpakTuueckass padora Ne3 I3yueHune CBOWCTB BEIIECTB: HArPEBAHUE BOJBI,
HarpeBaHue okcuaa kpemuaus (IV).
IIpakTnueckas padora Ned«l3mepenne TeMneparypbl KAIIEHUS BOJBI C IOMOLIBIO
JaTYMKa TEMIEPATYpPhbl U TEPMOMETPA»
IIpakTnueckass padora NeS«OmnpeneneHne TeMmmnepaTypbl KpPUCTaJUIM3ALHU
BELIECTBA»
du3nvecKre U XMMUYECKHUE SBJICHUs. BhielieHre U MoryioneHre Terjaa — Mpu3HaKk
XAMHUYECKOUW pEaKINH.
IpakTnueckas padora Ne6 «Ox3orepmuueckas peakuus» Ilpakrudeckast
padora Ne7 «DHIoTepMUUecKass peakius»
CkopoCcTh XHMMHYECKHUX peakuuil. XUMUYECKHE MpeBpallcHUus. XHUMHYECKUE
peakunu. XUMUYECKUE YPAaBHEHHUSI. BBINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHHUM 110
COCTAaBJIEHUIO YPABHEHUN XUMUYECKUX PEaKUUN. TUIIbI XUMUUECKUX PEAKLIUH.
IIpakTuyeckasi padbora Ne8» Tunbl XUMUUECKUX PEAKIIUIN
Paznen 5. OcHoBbl pacyerHnoii xumun(10 yacos)
Monp — eauHMIIA KOJMYECTBA BellecTBa. MoisipHas Macca. Beluucnenus 1o
XUMUYECKUM ypaBHEHUAM. 3akoH ABorajapo. MonspHslii 00beM Tra3oB.



OTHOcHUTENBbHAS TIOTHOCTh ra3oB. PelieHne 3KCepuMEHTAIbHBIX 3a7a4 [0 TEME
«IIpakTUKyM MO U3y4YEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX
COCIMHEHUU »

Pa3zaen 6. OcHoBBI dj1eKTpOIUTHYECKON qucconuanuu(l1 yacos)
IIpakTuyeckas padora Ne9 «Ouuncrtka BOJBI OT PACTBOPUMBIX IPUMECEN».
DIEKTPOJIUTAYECKAsT JTUCCOLUMAINSI — TJIABHOE YCJIOBUE MPOTEKAHMS PEaKlUil B
pacTBOpax. DIEKTPOIUTAYECKAS TUCCOLMALMS KUCIIOT , IIEJI0YEH U COJIEH.
IIpakTH4eckasn padora Nel0 «DNEKTPOITUTHYECKAS IUCCOLIAAIIUSY
IpakTuueckas padoraNell «CunbHbie U ciadble AIEKTPOIUTH»

IpakTnueckass padoraNel2» Brnusgaue TtemIeparypbl Ha JUCCOLUALMION.
IpakTnueckass padora Nel3 «BimsHue KOHUEHTpauuu pacTBOpa Ha
JTUCCOLIAALINIO»

Pemienne  SKCIEpUMEHTANBHBIX  3a4a4 IO  TeMe «IJIEKTPOIUTUYECKAs
JTUCCOLIAALIMS.

Paznea 7. IlpakTukyM no HM3y4YeHHI0 CBOWCTB BelleCTB OCHOBHBIX KJIACCOB
Heopranuvyeckux  coeauHenumii.(11  yacoB)  Okcupusr KJ1accudukanus,
HOMEHKJIaTypa, CBOMCTBA, MOJTyYeHUE, IPUMEHEHHE.

JlaboparopHublii onbIT NeS. HaOmroneHune pacTBOPHUMOCTH OKCHJIOB aJIOMHHMS,
HaTpus, KaJabIUsi U MEIH B BOJIE.

IMuapoxcuasl. OcHOBaHUS: KiaccuPuKkaiusi, HOMEHKIaTypa, MOJyYeHHUe.
IpakTnueckas padora Nel4 « Onpenenennie PH pacTBOpoB»

IIpakTnueckas padora NelS «Peaknusa HelTpanuzauuun BzaumopeiicTeue
TUJIPOKCHJIA HATPUS C COJITHOM KUCIIOTOW

Amdotepubie okcuabl 1 ruapokcuabl. Kucnotsl. CoctaB. Knaccuduxkarus.
Homenknarypa. Ilomydenune Kuciaor. XUMHYECKHME CBOMCTBA KHUCIOT
JlaGopaTopHblii onbIT Ne6. «B3anMojelicTBre MeTalIoB (MarHus, IMHKa,

xKeJeza, MeIM) C paCTBOPAMH KUCIIOT.»

Comu. Knaccuduxanus. Homenknarypa. CriocoObl momyueHusi cosieil. CBoiicTBa
cosen



Y4yeOHO-TEeMATHYECKHNH TIJIAH

Ne | Tema ypoka Kou-Bo ®dopma 3aHATUA OcHoOBHbIE yueOHBIC IEUCTBUS
n/m 4acoB [yJalumxcs
Pazjnen 1 Xumuueckas jaboparopus(4 yaca)

1-2 | IIpaBuia TeXHUKH | 2 becena, pacckas. 3HaTh [IpaBUJIa TEXHUKU
0€30MacCHOCTH NPU HNHcTpykTax. 0€30MMacHOCTH MPH MPOBEICHUN
IIPOBECHUU nccie0BaHui. 3HaTh COCTaB
HCCIEeA0BaHUM, MEIUUUHCKON allTeYKU U YMETh
MEAULIMHCKUE 0Ka3aTh NEPBYIO0 MEAUIIMHCKYIO
anTe4yKy MepBOi MIOMOILIb
MIOMOIIIH B
KaOWHEeTe XUMUHU.

HNHcTpykTax no
TEXHUKE
0€30MaCHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO C YMeTr paboTath €O CIHPTOBKOM,
1a00paTOPHBIM XUMHUYECKON BECAMH, , MEPHOU ITOCYI0U
o0opynoBaHUEM nabopaTopuei.

becena

4 XpaHeHue 1 3HaKOMCTBO C 3HaTh KJIacCU(PUKALIUIO PEAKTUBOB 110
MaTepuasoB U XUMUYECKON rpyIIiaM XpaHeHHUs U UX JeHCTBUE Ha
PEaKTHBOB B naboparopuei. opranusMm. [IpaBuiabHO OPOPMIIATH
XUMHYECKON becena XUMHYECKUN KCIIEPUMEHT
nabopaTopuu

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

5-6 | Ilpocteie u 2 Jlexknus JIoJKHBI 3HATH: ONpEENIEHUE aToMa,
CIIO’KHBIE JlaGoparopHas MIPOCTOTO U CJIOYKHOTO BEIECTBA,
BELIECTBA. pabota Ne 1 OTJIMYHME CMECH U CIIOKHOT'O BEILIECTBA
XUMUYECKUE JIoJKHBI yMETh: pa3iauvaTh MPOCThIE
aneMeHTsl. JI/O Y CJIO’KHBIE BEILIECTBA, CMECH U
Nel. CJIOKHBIE BEIIECTBA
O3HakoMIIEHHE C
oOpazmamu
MPOCTBIX U
CJIOKHBIX BEILIECTB.

7 CocraB atmocdepsl.| 1 CemuHap. 3HaTh 00BEMHYIO JOJIO COCTaBHBIX
Kucnopon kak yacTeu Bo3ayxa
BaOKHEUILINN
KOMITOHEHT
aTMoc(hepsl.

8 JlabGopaTopHas 1 JL/p. DKCMEePUMEHTATBHO OMPEICITUTh
pabota Ne 2 coJiepKaHue KUCIOpoaa
«Ilonyuenne
KHCIIOpOJia U3
MIEPEKUCH
BOJOPO/JA,

J0Ka3aTcJIbCTBO €TI0
HaIu4dus».




N3ydenue cBoMcTB
BEILIECTB: HArPEBAHUE
BOJIbl, HATPEBaHUE
okcuaa kpemuusa(IV).

9 Bopna B macmrabe 1 Kpyrasiii cTon YMeHue XapaKTepU30BaTh
IUTAHETHI. CBOMCTBa BOJBl (XMMHUYECKUE
dusnyeckue CBOWCTBA OCHOBHBIX KJIACCOB
CBOMCTBA, MapaJOKChI HEOPraHUYECKUX BEIECTB),

BOJIbl, CTPOECHHE
BOJIbI

10- | IToka3atenu kauectBa | 4 JlaGopaTopHas Ymenue XapaKkTepHU30BaTh

13 | BOABL. pabora CBOMCTBa BOJABI  (XMMHYECKHUE
Hccnenoanue Bojbl CBOMCTBAa OCHOBHBIX KJIAaCCOB
U3 pa3HbIX HEOpPraHUYECKUX BEIIECTB),
HMCTOYHUKOB
JIaGoparopHas
pabota Ne3
«Onpenenenue
BOJIOIIPOBOJIHON U
JUCTHIUTAPOBAHHOMN
Bozb» JlaboparopHas
pabota Ne4 «Oxkpacka
UHMKATOPOB B
HEUTpaAIbHOU Cpene»

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

14 | Yuctele BelecTBa U 1 Jlekuumsi. CdopMupoBaTh TMOHATHS O YHCTOM
CMECH. BEIIECTBE U CMECH BEIIIECTB
Knaccudukanus
cMecen.

15 | CnocoOsl paznenenus | 1 Ob6cyxneHnue, YMeTh XapakTepHu30BaTh CyIIHOCTb
CMecCe: IeficTBUe «MO3TOBOW LITYPM».| TIOHATUI YUCTHIE BEIIECTBA U CMECU U
MarHuToM, CIIOCOOBI pa3/ielIeHus cMecei
OTCTauBaHUE,
¢unbTpOBaHUE,

BbIIIapUBaHUE,
KpUCTAJUIN3aLUs,
JTUCTUILISILIUS.

16 | IIpakTuueckas 1 IIpaxTrueckas 3aKpenuTh MOHATHUS O  YHCTOM
paborta Nel paborta BEIIIECTBE U CMECH BEIIECTB
«Yucrteie BemecTa
U CMECH»

17 | IlpakTnyeckas 1 [IpaxTnueckas 3aKkpenuTe 3HaHUA O  METOJAax
pabota Ne2 « ouncTka pabora OUYMCTKHU BEUIECTB OT TBEPABIX YACTHI]
BOJBI ¥ BO3/AyXa OT
TBEPJBIX YaCTHUI

Pasnen 4. OcHoBBI 3KcIepMeHTANbHOM XUMHUU(19 YyacoB)

18 | IlpakTnyeckas 1 [IpaxTnueckas

pabora Ne3 pabora Hcnons30BaHne NPaKTHYECKUX

u 1a00paTOPHBIX pabor,
HECJIOXKHBIX 3KCIIEPUMEHTOB IS
JI0Ka3aTeIbCTBA




19 | IIpakTuueckas IIpaxTueckas BBIJIBUTAEMBIX [TPEATION0KECHUM;
pabora paborta OTIMCaHUE PE3yJbTAaTOB ATUX pabOT
Ned«3mepenue
TEMIIepaTypbl
KHUIICHUS BOJBI C
MIOMOILIBIO AaTYHUKA
TEeMIIepaTyphl U
TEPMOMETPA»

20 | IIpaktuueckas [IpakTuueckas Hcnonbs3oBaHue MpakTHYECKUX padoT)
paboTta pabora JUIsL  TIO3HAHUS OKPYXKAIOLIEro MHpA
No5«Onpenenenune Pa3IMYHBIX
TEMIIEPATYPbI METOJ0B (HabJII0IeHUE, U3MEPEHNE,
KpUCTaJUIN3alUU OIBIT, HKCIIEPUMEHT, MOJICIIMPOBAHUE
BEILIECTBAY u ap.)

21 | ®usnueckue u Jlekuus [To3HaKOMUTBCS C BaXKHEUIIMMU XUM.
XUMUYECKHE HOHIATUSAMU: (PU3UUECKHE U
aBlieHUs. Beinenenue XUMUYECKUE SIBJICHHS, XUMUUECKAast
Y TIOTJIOILIEHUE Tera peakuus; yMEHHe OTJINYaTh
— pU3HAK XUMHAYECKHE PEAKIUU OT (PU3NIECKUX
XUMUYECKON peaKuu SIBJICHUI

22 | IlpakTuueckas [IpakTuueckas Hcnonbs3oBaHne MNpaKkTUYECKUX
pabota Neb6 paborta u 71a00paTOPHBIX pabor,
«OK30TEpMHUUECKAs HECJIOKHBIX IKCIIEPUMEHTOB IS
peakuus» JI0Ka3aTeNIbCTBA  BBIABUIAEMBIX

23 | IlpakTuueckas [IpakTnueckas TPCATIOIOKCHHH, ofucanne
pa6ota Ne7 paGota pe3yabTaTOB THX PadboT
«OHI0TepMUUECKas
peakuus»

24- | CxopocTh KosnektuBHas 3HaTh OMNpeAeNIeHHe CKOPOCTH

25 | XUMHYECKHUX PEAKIUM pabota XUMUYECKOM peakuuu U €€

3aBUCUMOCTD oT YCIIOBUI
npotekanus peakuuu. [lonnmars
3HauYEHUe TEPMUHOB
«KaTamu3aTrop», «UHTUOUTOPY,
«pepMeHTBI».

26- | XuMuueckue KonnexruBnas YMenue XapaKkTepU30BaTh

27 | npeBpamieHus. paborta OCHOBHBI€ TOJIO)KEHUS ATOMHO
XUMHUECKUE -MOJIEKYJISIPHOTO yY€HUs, TOHUMATh

pEaKIum.

€ro 3Ha4YCHHUEC




28- | XuMuueckue 4 KonnexkruBHas YMeHHE COCTaBIATh YPABHEHUS XUM.
31 | ypaBHEHHUS. paborta peaKuuii.
Brinonnenue
TPEHUPOBOYHBIX
YIIPA)KHEHUM 110
COCTaBJICHUIO
ypaBHEHUI
XUMHUYECKHUX PEAKIIUN
32- | Tumbl XUMHUYECKUX 4 YMeHnue onpeaensiTh peareHThl U
35 | peakuuit IIPOAYKTHI PEAKLIUU; PACCTABIATh
36 | IlpakTuyeckas 1 IpakTuyeckas KOS@@I{HHGHH’I B YpaBHCHHAX
pabora Ne8» Tunsl pabora PCaKIK Ha OCHOBC 3aKOHA
L — COXPAaHEHHUsI MacChl BELIECTB
peaKIuiDy
Pa3nes S. OcnoBbl pacuernoi xumuu(10 yacon)
37- | Moap — eguHUIA 2 Pemienne YMeHHne BBIYUCIATD: KOJIUYECTBO
38 | KoiaMuecTBa 3a1a4 BEIIECTBA UM MAcCy M0 KOJIMYECTBY
BeuiecTsa. MoisipHast BELIECTBA UM MACCE PEareHTOB WU
Mmacca. IPOAYKTOB PEAKIINU
39- | Boruucnenus no 4 YMeHHE  BBIUHCIATH  MOJSIPHYIO
42 | XUMHUYECKUM Maccy 1o (opMmyie COeAMHEHUS,
YpaBHEHUSIM. KOJIMYECTBO BEUIECTBa, O0BEM WM
Maccy 10 KOJIMYECTBY BEILIECTBA,
00BEMY WIJIM Macce peareHTOB UiIH
IPOJYKTOB
peakuuu
43- | 3akon ABorazpo. 2 YMEHHE BBIYUCIATD: KOJIUYECTBO
44 | MonsipHbIil 00beM BEIIECTBA, 00bEM WIJIM MAcCy 0
ra3os. KOJINYECTBY BEIIECTBA, 00bEMY MIIH
OTtHocutenbHast Macce peareHToB U MPOAYKTOB
IUIOTHOCTB I'a30B. peakuuu; (HaxoauTh 00BbEM rasa mno
M3BECTHOMY KOJIMYECTBY BEILIECTBA
(¥ mpou3BOIUTH OOpaTHbIE
BBIYHCIICHMST))
45- | Pewenne 2 Pemenne YMeHnue: XapakTepu30BaTh
46 | BKCIIEpUMEHTAJIbHBIX 3a1a4 XUMHYECKHE CBOMCTBA OCHOBHBIX

3a/1a4 10 TeMe
«IpakTuKyM 110
W3yYEHHIO CBOMCTB
BEILECTB OCHOBHBIX
KJIaCCOB
HEOPraHUYECKUX
COECIUHEHUN »

KJIACCOB HEOPTraHUYECKHX BEIIECTB;
OIIpEeAEIIATh IIPUHA/JIEKHOCTD
BEIIECTB K ONPEAEICHHOMY Kiaccy
COEMHEHUI COCTaBIATH (POPMYIIBI
HEOPraHUYECKUX COeTMHEHU
N3Y4YEHHBIX

KJIaCCOB

Pa3nen 6. OcHoBBI dj1eKTpoIUTHYeCKOH qucconuannu(11 yacos)




47 | IlpakTuueckas IIpaxTrueckas HccenenoBath 3J1EKTPOIPOBOIHOCTD
pabota Ne9 paborta BOJIbI B 3aBUCHMOCTH OT CIocoba e
«OuucTKa BO/bI OT OYMCTKH
PacTBOPUMBIX
puMecen»

48 | DnekTpoauThYecKas Jlexknus 3HaTh ONpeaeaeHUs] MOHATUIA
Juccouuanus — «BIEKTPOJIUTY, KHEIIEKTPOIUT,
TJIaBHOE «BJIEKTPOIUTUYECKAS

yCIIOBUE JCCOLIMAIUS»
MPOTEKAHUS PeaKuit
B PAcTBOpAX.

49 | DnexTponuTUUECKas «Mo3srooit 3HATh ONPEEIICHUS OHATUN «KUCIIOTa,
JUCCOLIMAIUS KUCIOT, HITYPMY, «OCHOBAHHE», «COIbY» C TOUKH 3PEHUS
HIeJI0YEH U CoJIeil. OO6cyxnenue TEOPHUH IEKTPOITUTUUECKON

JTUCCOLUAUU. Y METh O0BSICHATH 00II1e
CBOMCTBA KMCIIOTHBIX U IIETOYHBIX
pPacTBOPOB HAJMYKEM B HUX HOHOB
BOJIOPOJa U THIPOKCHJL - HOHOB
COOTBETCTBEHHO, & TAK)K€ COCTABIATh
YPaBHEHUS JIEKTPOJIUTUUECKON
JUCCOLMAIIUU KUCIIOT, OCHOBaHHM U
COJIEH.

50 | [IpakTuueckas [Ipaktuueckas | [IpousmrocTpupoBaTh SKCIIEPUMEHTOM
pabota NelQ paborta KJIaCCU(PUKALIMIO BEIIECTB Ha
«OJIEKTpOIUTHYECKAS AJIEKTPOJIUTHI U HEAJIEKTPOJIUTEI
JUCCOLIAAIUS»

51 | Ilpaktrnyeckas 3aKpenuTh NOHATUS «CUIIBHBIN» U
pabotaNell «C1a0bIi» NEKTPOIIHT.

«CuibHbIe U cia0bie
IIEKTPOJINTHD)

52 | IlpakTuyeckas HNmetp MPEICTABICHUE 0 ponu
pabotaNel2y» TEMIIEpaTypbl B JJIEKTPOJUTUYECKOH
Bnusiaue JUccoLanuu
TEMIIEPATYPHI HA
JTUCCOLIUAITUIO»

53 | [IpakTuueckas [IpakTnueckas | MImeTh npencraBieHue O BIUSHUU
pabota Nel3 pabota KOHLIEHTPALUU PAcTBOPA AIEKTPOJINTA HA
«Bnusiaue €ro AJIEKTPOJIUTUYECKYIO TUCCOLUALIUIO
KOHLIEHTpaluu
pacTtBopa Ha
JUCCOLINALIUIO»

54- | Pemenue Pemenne YMeTh OCyIIECTBIATh XUMHUECKHUE OIBITHI

57 | sKcIIepUMEHTaJIbHBIX 3a1a4 Ha 3HAHUE KAYECTBEHHBIX PEAKIIUIL;
3aJa4 1o TeMe COCTaBJISITh MOJHBIE U COKPAIEHHbBIE
«OIEeKTpoIUTHYECKAs MOHHBIE YpaBHEHUS HEOOPATUMBIX
JUCCOLIAAIUS» peakuuii ¥ pa3bACHATH UX CYIIHOCTb.

XapakTepu30BaTh yCIOBUS TEUECHUS
peakuuii, HAyIUX 10 KOHIA, B PACTBOPAX
3JIEKTPOJIUTOB




Paszgea 7. [IpakTHKYM 10 U3YYEHHMIO CBOIICTB BellleCTB OCHOBHBIX KJIACCOB HEOPIraHMYeCKHX
coequHenui(11 yacoB)

58- | Okcunupr: 2 Kpyraslii cTon, | YMeHue Ha3pIBaTh COEIMHEHUS

59 | knaccudukanusi, J/p. M3YYEHHBIX KJIaCCOB (OKCHIOB);
HOMEHKJIaTypa, OIpeAEIATh IPUHAUIEKHOCTD BELIECTB K
CBOIiCTBa, oTpeieIeHHOMY KJlacCy COeIMHEHHM
IIOJIy4YECHHUE, (okcuaM); XapakTepU30BaTh XMMHUECKHE
MPUMEHEHHE. CBOICTBAa OCHOBHBIX KJIACCOB
JlaGopaTopHbIii OIIBIT HEOPraHUYECKHUX BEIIECTB (OKCHJIOB);
No5.  HabGmronenue COCTAaBISITH  (hOPMYJIBI
pacTBOPUMOCTHU HEOPraHMYECKUX COCAUHEHUN N3YUYEHHBIX
OKCHJIOB aJIFOMUHUSA, KJ1aCCOB (OKCHJIOB)

HATpUS, KaJblUs U
MeJH B BOJIE.

60 | I'mapokcumb. 1 Jleknus YMeHue Ha3bIBaTh COCIMHEHUS
OcHoBanus: U3YYEHHBIX KJIaCcCOB (OCHOBaHUM),
KJaccupukanus, OIpeAEIATh IPUHAJUIEKHOCTD BELIECTB K
HOMEHKJIaTypa, OIpe/IeIEHHOMY KJlacCy COEIUHEHUM
MOJTyYeHHeE. (OCHOBaHHMSIM)

61 | IlpakTuueckas 1 [Ipaktuueckas | ChopmupoBarh npeacTaBieHue o PH kak
pabora Neld4 « pabora 0 XapaKTEpUCTHKE Cpe
Onpenenenue
PH pactBopoB»

62 | IIpakTrueckas 1 N3yunTh CyIHOCTh peakuuu
pabota Nel5 HEUTpalIn3alun
«Peakuus
HEUTpaJIn3alun
Bzaumoneiictere
TUAPOKCHUA HATPHSI C
COJISTHOU KUCJIOTON»

63 | AMdotepubie okcuabl 1 Jloxmnansl YMeHHe XapaKkTepu3oBaTb XUMHUYECKHE
Y TUJPOKCHIBI. CBOMCTBa OCHOBHBIX KJIaCCOB

HEOPraHUYECKUX COETMHEHUIT
(ampoTepHBIX HEOPraHUYECKUX
COCTMHCHUH)

64 | Kucmotsl. Cocras. 1 KonnektuBuas | YMeHUe Ha3bIBATh COSIUHEHUS
Knaccudukanus. pabora M3Y4YEHHBIX KJIACCOB (KHUCIIOT);
Howmenkunarypa. OIIpEAEIATh NPUHAUIEKHOCTD BELIECTB K

[Tonmy4yeHnue Kucor.

ONPEACICHHOMY KJIACCy COEAUHEHMI
(KUCIIOT); yMEHHUE COCTABISITH POPMYITBI
HCOPTraHNYCCKUX COG)II/IHeHI/Iﬁ HU3Y4YCHHBIX
KJIaCCOB




65 | Xumnueckue KomnekruBHas | YMenue COCTaBIIATh yYpaBHEHUS
CBOIiCTBa KHUCIIOT pabora XUMHYECKHUX peaxiui,
JlaGopaTopHbIil OnbIT XapaKTEePU3yIOLIUX XUMUYECKHE
Nob6. CBOMCTBA KHCJIOT; YMEHHUE PacIliO3HABATh
B3anmonericteue ONBITHBIM IIyTEM pacTBOPBl KHUCIOT U
METaJIJIOB (MarHus, nienoyein
LIMHKa, JKeJIe3a, ME/IH)

C pacTBOpaMHU KHUCIIOT

66 | Conu. KomnnextuBHas | YMeHHe cOCTaBISATh (GOPMYITBI
Knaccugukarus. pabota HEOPTaHUYECKUX COCTUHEHUN M3yYeHHBIX
Howmenknarypa. KJ1accoB (coJieil); yMeHHe Ha3bIBaTh
Crioco0b! morydeHust COEIMHEHMS U3yYEHHBIX KJI1acCOB (coeil);
conei OTIpEeACIATh MPUHAICKHOCTD BELIECTB K

ONPEACICHHOMY KJIACCYy COEAUHEHMI
(comneif); yMeHHE COCTABIATH (HOPMYIIbI
HEOPraHUYECKUX COCIUHEHU
67 | CoiicTBa coneit KonnexktuBHas | YMeHue xapakTepu3oBaTh CBONCTBA
pabora M3YYEHHBIX KJIACCOB HEOPTraHMYECKUX
BeIIEeCTB (coei); yMEHHE
COCTaBJISTh  YpaBHEHUS
XUMHYECKHX pEaKIIHii,
XapaKTEePU3YIOIINX
XMMHYECKHE CBOMCTBA COJIEH
68 | Ypok o6obiieHne [TonBeneHnue UTOroB




IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(pOPMALMU

B pazpene mpencraBiieH COMCOK KHUT U CCHUIOK Ha CailThl, B KOTOPBIX OoJiee
MOAPOOHO OCBEIIEHBI PAa3IMYHBIE AaCHEKThl paccMaTpPUBAEMbIX BOMPOCOB. Mx
MOHO PEKOMEHOBATh KaK YUUTEII0, TAK U 00y4aeMbIM, ITPOSIBUBIIINM HUHTEPEC K
M3y4aeMou Teme
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