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PABOYASA ITPOI'PAMMA BHEypPOYHO# AeATEJIbHOCTH M0 XUMHUHU
1715 8-9 KJ1acCOB € MCMOJIb30BaAHUEM 000pyA0BaHuA HeHTpa «Touka

pocTa»

B o00yueHun xumuu OOJIbIIIOE 3HAYEHHE HMMEET SKCIEPUMEHT. AHAIU3UPYS
PE3YNbTAThl MPOBEAEHHBIX OMBITOB, yUaluecs yOexK Jat0TCsl B TOM, YTO T€ WU UHBIC
TEOPETUYECKHUE MPEACTABICHUS COOTBETCTBYIOT WM MPOTUBOPEYAT PEaIbHOCTH.
Tonbko  OCymIECTBISIA ~ XMMHUYECKHM  OKCIEPUMEHT  MOXHO  IPOBEPUTH
JIOCTOBEPHOCTh IPOTHO30B, CJEJIAHHBIX HAa OCHOBaHWM Teopuu. B mporecce
AKCIIEPUMEHTAJIbHON  pabOThl  ydamudecs MPUOOPETAIOT  OMBIT  MMO3HAHUS
PEATbHOCTH, SIBISIONUNACS BaKHBIM 3TarioM (OPMUPOBAHUS Yy HUX YOCKICHHUIA,
KOTOpbI€, B CBOIO OY€pe]lb, COCTaBJISIIOT OCHOBY HAyYHOI'O MHUPOBO33PECHUSI.
Buenpenue obGopymoBanust 1udpoBoit mabopatopum 1eHTpa «Touka pocrtay
MO3BOJIUT KAYECTBEHHO W3MEHUTH Mpoliecc oO0yueHHs XUMHUH. KOIudecTBEHHBIC
HKCIIEPUMEHTHI MTO3BOJIAT MOJTYYaTh JOCTOBEPHYIO HH(GOPMAIIUIO O TPOTEKAHUM TE€X
WJIM MHBIX XUMHUYECKHUX Mpolieccax, 0 CBocTBax BemlecTB. Ha ocHOBe monyueHHBIX
OKCIIEPUMEHTAJIbHBIX JAHHBIX O00y4aeMble CMOTYT CaMOCTOSITENIbHO JieNaTh
BBIBOJIbI, 0000IIAaTh PE3YyJbTaThl, BBIABIATH 3aKOHOMEPHOCTHU, UYTO OJHO3HAYHO
OyZeT crnocoOCTBOBAThH MOBBIIIEHNWIO MOTUBALIMUA O0YUYEHUS IIKOJIbHUKOB.

Jlns u3ydeHus: mpeamera «XUMHUS» Ha dTale OCHOBHOIO 00IIero oOpa3oBaHUs
oTBOIMTCS 68 yacoB: 8-9 kimacc —68 yacos;

JlanHast oOpasoBaTesbHas MporpamMMa OO0ECIEeUMBAET YCBOEHUE YYalTUMUCS
BXHEUIITUX XUMUYECKUX 3aKOHOB, TEOPUH U MOHATUI; (HOPMHUPYET MPEACTABICHHE
O POJM XMMUM B OKPYXKAIOIIEM MHUpPE U XKU3HM 4YeyoBeka. [Ipu 3TOM OCHOBHOE
BHUMaHUE YJAENAETCS CYIIHOCTH XUMHUYECKHX peaklMil ¢ MeToJaM HuX
OCYILECTBIICHUSL.

OngHUM K3 OCHOBHBIX MPUHLHIOB MOCTPOCHUS MPOTPAMMBI SIBISETCS MPUHLHUIL
JOCTYIMHOCTH. DKCIEPUMEHTAIbHbIE JaHHbIC, IOJYYEHHbIE YYalUMHUCS MpU
BBIITOJTHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIOT YYalIUMCS CaMOCTOSITEIBHO
JenaTh BBIBOJBI, BBISBISATH 3aKOHOMEpHOCTHU. [loaxonpl, 3alloKEHHbIE B
coJiep KaHue MPOrpaMMbl Kypca, CO3Jal0T HEOOXOAUMbIE YCIOBHS JUIsl CACTEMHOTO
YCBOCHHS YYalllUMHCSI OCHOB HayKd, JUIsi OOCCIEYCHHS pPa3BUBAIONIIETO W
BOCIIUTHIBAIOUIETO  BO3ACUCTBUSL  OOydyeHHMs HA  JIMYHOCTh  y4allerocs.
dopMupyemble 3HAHUS JTOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSKICHUN IKOJIbHUKA,

LOECHTPAJIBHBIM SAAPOM €TO0 HAYYHOI'O MUPOBO33PCHMUA.



Ha 6a3e nentpa «Touka pocta» obecrnieunBaeTcs peain3aiusi o00pa3oBaTeIbHbIX
IpPOrpaMM €CTECTBEHHOHAYYHOH U TEXHOJIOTUYECKON HAIPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOIATEIHLCTBA B cepe
oOpa3oBaHus U ¢ yuétoMm pexkomenaanuii denepanbHoro oneparopa yueOHOTO
npeaMera « XuMus».

OOpa3oBatenbHasi NpOrpaMMa MO3BOJISET HHTETPUPOBATH PEATU3YEMbIE MMOIXOIbI,
CTPYKTYpPY M COJIep>KaHUE MpH OpraHu3aluu oOyueHus XuMuH B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e JF000ro M3 JOCTYIHBIX y4€OHO-METOJUYECKUX KOMIUIEKCOB
(YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusauuu gaHHoil Ol

IMMO3BOJIACT CO30aThb YCJIOBHUA:

O s pactmpenust Cofep>KaHus MKOILHOTO XUMUYECKOT0 00pa30BaHus;

O JIIA ITOBBIIICHUA MMO3HABaTEILHOM AKTHUBHOCTH 06yqa}0mnxc;1 B

€CTECTBEHHOHAYYHOI 001acTH;

O s pasButuss JUYHOCTH peOEHKA B Mpollecce OOydYeHHS XHUMHH, €ro

CIOCOOHOCTEH, (POPMUPOBAHHS U YIOBJICTBOPEHHSI COLIMATBHO 3HAYMMbIX[]

MHTEPECOB U MOTPEOHOCTEN;

O st paboThl ¢ OMAapEHHBIMU IIKOJBHUKAMH, OPTaHWU3alMA WX Pa3BUTHS B
paznuYHBIX 00JacTsAx 00pa3oBaTenbHOM, TBOpUecKor nesitensbHOCTI Leab u
3aa4u

1. Peanuzarusi OCHOBHBIX 00I€00pa30BATENBHBIX TPOTPAMM TI0 YYEOHBIM
npeaMeTaM €CTECTBEHHOHAYYHOW HANpaBlIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUYHOM JIEATEIBHOCTH 00YUarOIIUXCS;

2. BBEJIEHHUE COBPEMEHHBIX CPEJICTB OOYYCHUS M BOCHUTAHUS VISl MU3y4eHUS (B
TOM qyucle HKCIEPUMEHTAIILHOIO) JTUCLUIUIVH (Monyneit)
€CTECTBEHHOHAYYHOW  HAMpPaBIEHHOCTH TPU  peaau3allid  OCHOBHBIX
o0mreo0pa3zoBaTeNbHbBIX IporpamMm " JOTIOTHUTEIIbHBIX
00111e00pa30oBaTebHBIX MPOTPpaMM, B TOM 4HCJE€ [JIs pacIIUpeHUus
coziepkaHusl yueOHOTo npeaMeTa « XUMUs.

3. BOBJICUEHHUE YJAIIUXCS B TPOEKTHYIO JACSITETbHOCTb.

[IpodunbHbBINA KOMIUIEKT 000pyAoBaHus 1IeHTpa « Touka pocTtay obecrieunBaeT

3¢ (pexTUBHOE NOCTHKEHHE O0pa30BaTENbHBIX PE3YIbTATOB OOYHAOIIMMUCS 10

IporpaMmam €CTeCTBEHHOHAYYHOUW HAMPaBIEHHOCTH, BO3MOKHOCTh YIITyOIEHHOTO

N3YUYCHHA OTACIIBHBIX IIPEAMCTOB, B TOM YHCJIC IJIA CI)OpMHpOBaHI/IH



U300peTaTeabCcKOro, KpEeaTUBHOTO, KPUTHUYECKOTO  MBILUICHUS,  Pa3BUTHS
(YHKIMOHAIBHOM  TIPaMOTHOCTM Yy  oOydaroumuxcs, B  TOM  YHUCIE
€CTECTBEHHOHAYYHOU U MATEMATUYECKOM.

OKCHEPUMEHT SIBJISIETCSI MCTOYHUKOM 3HAHUU M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHrenust coBpeMeHHOro o0pa3zoBaHus MOAPA3yMEBAET, UTO B y4EOHOM
OKCIIEPUMEHTE  BEAYLIYIO pOJIb JIOJKEH 3aHATH CaMOCTOSITEIbHBIN
VCCIIEIOBATEbCKUN YYEHUUYECKUM IKCIIEPUMEHT.

CoBpeMeHHBIE JKCIIEPUMEHTAIBHBIE HCCIEIOBAHUS 10 XUMHUU YK€ TPYIHO
OpeICTaBUTh 0O€3 HCMOJIb30BAaHUS HE TOJIBKO AHAJIOIOBBIX, HO M LU(POBBIX
U3MepUTENbHBIX TpubopoB. B ®enepansuom ['ocynapcrBeHHOoM OOpa3zoBaTeIbHOM
Crangapre (®I'OC) mpommcaHo, 4YTO OJHMM W3 YHHUBEPCAIBHBIX YYEOHBIX
NENCTBUM, MPUOOpPETAEMbIX YYAIMMHMCS, JIOJDKHO CTaThb YMEHHUE «IPOBEIACHUS
OMBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HUCCIEAOBAHUW, NPSIMBIX U KOCBEHHBIX
U3MEpPEHUI C UCIOJIb30BAHUEM AaHAJIOIOBBIX M LU(POBBIX H3MEPUTEIbHBIX
IpuOOPOBY.

VY4eOHbIl HSKCIEPUMEHT M0 XUMHH, MPOBOAMMBIA Ha TPaJULIMOHHOM
o0opynoBaHuu, 6€3 MpUMEeHEeHHs ITU(PPOBBIX Ta00OPATOPHl, HE MOXKET O3BOJIUTh
B IIOJIHOI MEpPE PELIUTh BCE 3a/1a4M B COBPEMEHHOM LIKOJIE. DTO CBA3AHO C PAJIOM

IMPUYINH:

TPaIUIIMOHHOE IIKOJIBHOE O0OpyIOBaHME W3-3a OTPAHUYCHHUS TEXHUYECKUX
BO3MOKHOCTE  HE  TMO3BOJIIET NIPOBOJAUTH  MHOTME  KOJMYECTBEHHBIE
MCCIICIOBAHMS,

JUTATENBHOCTh MPOBEACHUS XMMUUYECKUX UCCIIEIOBAaHHUIM HEe BCETIa COrjacyeTcs ¢
JUTATEIBHOCTHIO YUEOHBIX 3aHITHIA,

BO3MOXKHOCTh ~ TPOBEJIEHUS  MHOTHUX  HCCIEIOBAaHWM  OTpAaHUYMBACTCS
TpeOOBaHUAMH TEXHUKH 0€30MaCHOCTH U JIp.

[Mudposas nabopaTopus MNOJHOCTHIO MEHSET METOJIMKY U COAEpKaHue
AKCIIEPUMEHTAIBHON JESITEIHHOCTH M PEIIAaeT BhIIICNIePEUHCICHHbIE IPOOIEMBI.
upokwuii crieKTp AATYNKOB MO3BOJISET YUAIIUMCS 3HAKOMUTBCS C TTapaMeTpaMu
XMMUYECKOTO OSKCIIEPHUMEHTa HE TOJBKO Ha KadyeCcTBEHHOM, HO U Ha
KOJIMYECTBEHHOM  ypoBHe. [LludpoBas maGoparopusi MO3BOJIIET  BECTH
JITUTETbHBINA AKCIIEPUMEHT Ja)Ke B OTCYTCTBUE SKCIIEPUMEHTATOPA, @ 4aCTOTa X

I/IBMepeHI/Iﬁ HCTIOJIBJIACTHA YCJIOBCHCCKOMY BOCIIPUATHIO.



B npouecce popMupoBanus SKCIEPUMEHTAIbHBIX YMEHUI YYEHUK 00y4aeTcs
IpEICTaBIATh HHPOPMALIMIO 00 UCCIIEIOBAaHUH B YETHIPEX BUIAX:
B BepOAJIbHOM: OIMCHIBATh JKCIIEPUMEHT, CO3[1aBaTh CIOBECHYIO MOJEIb
SKCIIEPUMEHTa, (UKCHPOBATh BHMMAaHME Ha HU3MEPSEMBIX  BEIMYMHAX,

TCPMHUHOJIOT U,
B TaOJMYHOM: 3aIOJHATH Ta6J'H/II_[BI JAaHHBIX, JIC)KAIINX B OCHOBC ITOCTPOCHUA

rpaukoB (IpU 3TOM y ydamuxcs Bo3HuKaeT nepsuunoell mpescraBieHue o
MaciTadax BEIUYNH);

B TIpaduyueckoM: CTpOUTh Tpapukd MO TaOIUYHBIM JaHHBIM, 4YTO JAa€T
BO3MOXXHOCTh II€peXxoJa K BBIJBWKCHHIO THIIOTE3 O XapaKTepe 3aBHCUMOCTHU
MEXAy BeIuYMHaMu (IpH 3TOM YYMTENb [IOKAa3bIBA€T NPEUMYIIECTBO B
BU3YyQIM3allMM  3aBUCUMOCTEH  MEXJy  BEJIMYMHAMH, HArJIsSJHOCTh U
MHOTOMEPHOCTB);

B BHJE MaTeMaTHMUECKUX YPaBHEHHM: JaBaTh MAaTeMaTHYECKOE ONHMCAHUE
B3aMMOCBSI3U BEJIUUHMH, MATEMAaTHIECKOE 0000IICHHE.

[lepexon oOT KaxJOro nsTama MpeacTaBieHUs HHPOpMAIMK 3aHUMAeT
JOBOJILHO OOJIBILION MPOMEXYTOK BpeMeHu. B 7—=8 kiaccax 3TOT mpoliecc
HEOOXOJMM, HO B CTApIIMX KJIaccaX MOXXHO ObLJIO OBl 3TO BpeMs MOTPaTUTh Ha
pemieHue Oojee BaXHBIX 33dad. B 3ToM mimaHe mUQpPOBBIE J1abopaTOpUH
CYLIECTBEHHO KOHOMST BpeMs. DTO BpPeMsI MOKHO NMOTpaTuTh cornacHo GI'OC
Ha (opMHpoBaHME WCCIENOBAaTENbCKHUX yMEHUW  y4alllUXcCsi, KOTOpBIE
BBIPAXKAIOTCS B CIEAYIOIIUX JEHCTBUIX:

- onpeiesieHUE MPOOIEMBI;
MIOCTaHOBKA MCCIIEIOBATEIBCKOM 3a/1a4H;

INUIAHUPOBAHUC PCHICHUA 3ada4YHU,

MOCTPOEHUE MOJIEIIEH;

O O O 4

BBIABHKCHHUC FI/IHOTGB;D OKCIICPUMCHTAJIbHAA IIPOBCPKA I'MIIOTE3; O ananmus

JTAHHBIX YKCIIEPUMEHTOB WU HAOJIIOJCHU;

0 $popmymuposanue BEIBOIOB.



1. IJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBbI

BHeYpPouHoii nesitesibHOCTH « XUMMU S nis 8-9 kiaaccoB ¢ ucnojib30BaHueM
o0opyaoBaHus neHTpa « Touka pocTay» ¢ ONMCAHUEM YHHBEPCAJIbHbBIX
Y4€eOHBIX JeHCTBUI, J0CTUTaeMbIX 00y4AKOLIIUMHUCS

JINYHOCTHBIE pe3yiabTaThbl

OOyyaromuiics TOJYYUT BO3MOXKHOCTb JUISi  (POPMHUPOBAHUS  CIIEIYIOLIUX
JUYHOCTHBIX Y Y /I:

0 ompeneneHrne MOTUBALIMU U3yYEHUSI YUEOHOTO MaTepUaa;

O omneHuBaHue ycBaMBaeMOro yuyeOHOro MaTepuaia, UCXOJsS U3 COLHUAIbHBIX U

JINYHOCTHBIX HGHHOCTeﬁ;

0 noBbimieHre cBOEro 00pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HUCTOPUUYECKUX COOBITHHM, CBSI3AHHBIX C PA3BUTHEM XUMUU

1 00I1IeCTBa;
0 3HaHWe MpaBWII TOBSACHUS B UPE3BBIUAMHBIX CHTYAIUAX;

O omenuBaHue couuanbHOM 3HAUMMOCTH IMpodeccuil, cBsA3aHHBIX ¢ xumueil; O
BJIQJICHHE TIPaBUJIAMH O€30TIaCHOTO OOpaIeHUsI ¢ XMMHUYECKUMU BEIIECTBAMH U

000pyI0BaHUEM, TIPOSIBIIEHUE SKOJIOTUYECKON KYJIbTYPHI.

MetanpeanmeTHble pe3yJbTaThl

Pecynamuenvie

OOydJaromuiics TMOJYYAT BO3MOXKHOCTH I (DOPMHUPOBAHHS  CIEAYIOUINX

perynatuBHbIX Y'Y /1:

| menemosyaraHue, BKJIIOYas TIOCTAHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHHE
NPAaKTHYECKON 3a7aud B MO3HABATEIbHYIO, CAMOCTOSITEIBHBINA aHAIN3 YCIOBHI
JIOCTIDKCHHS TIIeId Ha OCHOBE Y4Y€Ta BBIJCIICHHBIX YYUTEIEM OPHCHTHPOB
AEWCTBUS B HOBOM y4eOHOM MaTepuale; IIIaHUPOBAHKUE IYTH TOCTHKEHUS LIeTIeH;

"] yCTaHOBJIEHHE 1IEJIEBbIX NMPUOPUTETOB, BbIIEICHUE aJbTEPHATUBHBIX CIIOCOOOB
JTOCTHXKEHUS 11eN U BbIOOp Haubosee 3¢ (HEeKTUBHOTO Croco0a;

| yMEeHHE CaMOCTOSATENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIATH UM;

| yMeHHe IPUHUMATD PEIICHUS B TPOOJIIEMHOM CUTYyallUH;

| mocTaHOBKa y‘IC6HBIX 3aJgad, COCTaBJICHUC IINIaHA HW II0CJICAOBATCIIBHOCTHU

TN CTBUH;



"1 opranuzanus pabo4yero MecTa MpH BBHIOJHEHHH XUMHUYECKOro sKcnepumMenTa; O
MIPOTHO3UPOBAHHUE PE3YJILTATOB O0YyUEHHUS, OLICHUBAHUE YCBOEHHOTO MaTepHaa,
OIICHKA KaueCTBa U YPOBHs MOJYYECHHBIX 3HAHWUM, KOPPEKIMs IJIaHA U crocoda
JEUCTBUS PU HEOOXOAUMOCTH.

Ilo3nasamenviuwle

OOyyaromuiicss TOJYYUT BO3MOXKHOCTh ISl  (DOPMUPOBAHHS  CIETYIOIIHUX

MO3HaBaTEIILHBIX Y Y I:

0 mouck u BblAENIEHHE HH(DOpMALUY;

O ananu3 ycioBuii u TpeOOBaHMIA 3a/1auH, BEIOODP, COMOCTAaBIICHHE M 000OCHOBAaHUE
crioco0a penieHus 3a1a4u;

O BeiOOp Hambosiee F3(HPEKTUBHBIX CIIOCOOOB PEIICHUS 3aJla4yd B 3aBUCUMOCTU OT
KOHKPETHBIX YCIOBHUI;

O BeigBrkeHHE W 00OCHOBAaHWE THUIOTE3bI, BHIOOP criocoba eé mposepku; [
CaMOCTOSITEILHOE CO3/IaHUE AITOPUTMA JEATEIBbHOCTH MPU PELICHUH MPOoOIieM
TBOPYECKOT'O U MIOUCKOBOT'O XapaKkTepa;

O ymeHusi xapakTepu3oBaTh BEIIECTBA MO COCTaBY, CTPOSHUIO U CBOMCTBAM;

00 omuchIBaHUE CBOMCTB: TBEPBIX, )KUAKUX, FA3000pa3HbIX BEILIECTB, BBIJCICHUE X
CYILIECTBEHHBIX TPU3HAKOB;

0 m3o0pakeHre cocTaBa MPOCTEUIINX BEHIECTB C MOMOIIBIO XUMUYECKUX (HopmMy
U CYIIHOCTH XMMHYECKHX PEaKIUi C MOMOINBI0 XMUMHYECKUX ypaBHeHwmit; U
MpOBEICHUE HAOMIONCHUN, ONMUCAaHWE TPU3HAKOB W  YCIOBUU  TCUYCHUS
XUMUYECKUX PEAKIIUNA, BHIMOJTHEHUE XUMUYECKOT0 SKCIIEPUMEHTA, BHIBObI HA
OCHOBE aHaJin3a HAaOIIOJICHUH 32 SKCIIEPUMEHTOM, PEIICHUE 3a/1a4, TIOTyYCHUE
XUMUYECKON HH(POPMAITUU U3 PAa3TUYHBIX HCTOYHUKOB;

0 yMeHHe OpraHU30BBIBATH UCCIIEIOBAHUE C LIETBbIO IPOBEPKHU TUIIOTES;

0 ymenue nenaTh yMO3akIrOUeHHS (MHIYKTHBHOE M IO aHAJIOIMH) W BBIBOGI, [
yMEHHE O0BbEKTHBHO OLIEHUBATh MH(POPMALIUIO O BEHIECTBAX U XMMHYECKUX

nponeccax, KPUTHICCKH OTHOCUTBHCA K HCGBI[OH&y‘-IHOﬁ I/IH(l)OpMaLII/II/I.

Kommynuxamusnole

OOyyaromuiicss TOJYYUT BO3MOXKHOCTh JUIsl  (DOPMHUPOBAHMS  CIETYIOIIHUX

KOMMYHUKATUBHBIX Y Y J1:



O ITOJJHOC M TOYHOC BBIPAKCHUC CBOHUX MBICJICH B COOTBETCTBHUU C 3aJad4aMH H

YCJIOBHUAMU KOMMYHHKAIINH,

O AZICKBATHOC HCIIOJIB30BaHUC PCUCBLIX CPCACTB AJIA y4aCTUs B JUCKYCCHUH U
AprymCcHTanuu CBOCH IMO3MIMH, YMCHHUC IMPCACTABIAThE KOHKPETHOC COACPIKAHUC C

COOOIIEHHEM €r0 B TUCHMEHHOM M YCTHOM (hopme,

O OIpeJIeJIEHUE CIIOCOO0B B3aUMOAENUCTBHSI, COTPYIHUYECTBO B IIOMCKE U cOope
uH(pOpMaLINH;



O
OIIPCACICHUC CIT0cOo00B BSaHMOﬂeﬁCTBHH, COTPYAHHUYCCTBO B IIOUCKC U C60p€

uH(OpMaIMK, ydacThe B JUANOre, IUTAHUPOBAaHHE OOMUX CHOCOOOB paboTHI,
NpPOSIBJICHHE YBAXHUTEIHLHOTO OTHOIICHUS K JPYTMM YYalluMCSs; OTIMCAaHHE
COJIEp>)KaHUSI BBITIONHSAEMBIX JIEHCTBUN C IE€JBI0O OPUEHTHUPOBKH B MPEAMETHO-
IIPAKTUICCKOMN JACSITEIIbHOCTH; YMEHHUS YIUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K

KOOPAMHALIMY PA3JIMYHbIX TO3ULUNA B COTPYIHUYECTBE;

O dbopmynupoBaTh COOCTBEHHOE MHEHUE W TO3UIIMIO, aprYMEHTHPOBATh U
KOOPAMHUPOBATH €€ C TO3UIMSIMH MapTHEPOB B COTPYAHUYECTBE MPU BBHIPAOOTKE

00111ero pemeHnsl B COBMECTHOM JIeSITEIIbHOCTH;

a OCYIIIECTBIIATh B3aWMHBIH KOHTPOJh W OKa3blBaTh B COTPYIHUYECTBE
HEO0OXOIUMMYIO B3aMOIIOMOIIIb;

d IUIAHUPOBATh OOIIME CHOCOObI PabOThl; OCYLIECTBISATh KOHTPOJIb,
KOPPEKIIHIO, OLICHKY JIeiicTBUI TapTHEPA, yMETh yOeK1aTh;

d UCIIOJIb30BaTh AJ€KBATHBIE SI3BIKOBBIE CPENICTBA ISl OTOOPaXKEHHsI CBOUX
YyBCTB, MBbICJICl, MOTHUBOB U MOTPEOHOCTEH; OTOOpakaTh B peud (ONMUCaHUE,
O0OBSICHEHHE) COJAEp’KaHWE COBEpIIAEMbIX JCHCTBUH, Kak B (QopmMe TIpoOMKOH

COIMAIM3UPOBAHHON pPeuH, Tak U B (hopmMe BHYTPEHHEHN peuu;

O pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHLIUIO, UCIIOJIB3Ys CPEACTBA YCTHOU
U TNHCbMEHHOM KOMMYHHUKAallMM TMpu paboTe ¢ TeKcTaMu ydeOHUKa U
JOTIOJIHUTENIBHOM JINTEPATYPOH, CIPaBOUHBIMH TaOJIULIAMU, IPOSIBIISITH TOTOBHOCTh
K YBRXEHUIO MHOW TOYKHM 3pPEHHUS MPU OOCYXICHHH pPE3YyJIbTAaTOB BBINOJHEHHON

paboTHI.

HDe@M@WZHble pes3yibnianiovl

OO0yuaommiicss HAy4YnuTCH:

DHpI/IMCHHTB OCHOBHBLIC MCTOIbI ITO3HAHUA: Ha6JIIOI[€HI/Ie,
N3MCPCHHUC, DKCIICPUMCHT,
0 onuceIBaThL CBOMCTBA TBép,Z[BIX, KUAKHUX, F33006pa3HBIX BCIICCTB, BBIACIIAA HX

CYHICCTBCHHLIC ITPHU3HAKH;

0 packpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MACChl BEIIECTB, aTOMHO-MOJIEKYISIPHON

TEOPUH;



g

OpazaungaTh XUMUYCSCKHE U PU3HUCCKUC SBICHUA,
0 Ha3pIBaTh MPU3HAKHU U YCIIOBUS MPOTCKAHUS XMMHYCCKUX PEaKITHi;
OcoOmroaaTh mpaBuiia 6€30macHOM pabOTHI IPU IPOBEICHUN OTIBITOB;

Ononp30BaTbes 1a0OPaTOPHBIM 000PYIOBAHUEM U MTOCY/IOM;
nojyyaTb, COOMpaTh Tra3000pa3Hble BeIlleCTBA W  paclo3HaBaTh WX,

Oxapakrepu3oBarh (PU3UUECKUE U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCIMHEHUH,

OnpoBOANTH  OMBITHL, MOATBEPKAAOLNINE XHMHYECKHE CBOMCTBA H3YYEHHBIX
KJIACCOB HEOPTaHMYECKUX BEILIECTB;

OpackpblBaTh CMBICT TOHSATUS «PAaCTBOP», BBIUKCIATH MACCOBYIO  JOJIIO
PacTBOPEHHOIO BEIIECTBA B pACTBOPE,

OroToBUTH pacTBOPHI C ONPEIEIEHHON MaCCOBOM JJOJIEH PACTBOPEHHOTO BELIECTBA;
Oxapakrepu3oBaTh 3aBUCUMOCTh (PU3UYECKHX CBOWCTB BEIIECTB OT THUIIA
KPUCTAIIINYECKOU PEIIETKH,

HompenensiTe BUI XUMUYECKOW CBA3H B HEOPTaHMYECKUX COCTUHEHUSIX;
OpackpbiBaTh OCHOBHBIE TMOJIOKEHUSI TEOPUU DBICKTPOIUTHUECKOM IUCCOLMALINH,
COCTaBJISITh YPABHEHHUS SJIEKTPOJIMTHUECKON TUCCOLMALIAY KUCIIOT, IIEJI0YEH, CoNen
U peaKkIuii MOHHOro0 0OMEHa;

OpackpeiBaTh CYILHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaKLuid,
ONPEIENATh OKUCIUTEIb U BOCCTAHOBUTEIIb,

OcoctaBnsiTh ypaBHEHHUS] OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA;

Ona3biBaTh (haKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUYECKOW PEAKIIHH;
OxapakTepu3oBaTh B3aUMOCBSI3b MEXy COCTaBOM, CTPOCHHEM M CBOMCTBaAMU
HEMETAJJIOB U METAJLJIOB,;

OnpoBOAMTH ONBITHI IO MOAYYEHHUIO U H3YYEHHIO XUMUYECKUX CBOWCTB Pa3IMYHBIX
BELIECTB;

O I'paMOTHO o6pau1aTLc;1 C BCIICCTBaAaMU B HOBCCI[HGBHOﬁ KHU3HHU.

OO0yvaommiicsi HOJLy4UT BO3MOKHOCTh HAYYUThCS
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DBLII[BI/IFaTL U IIPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bI O XUMHUYCCKHUX CBOMCTBaxX
BCIICCTB Ha OCHOBC HX COCTaBa M CTPOCHHUSA, HUX CIIOCOOHOCTH BCTYyIIaTb B

XUMHYECKHUE PEAKIIMH, O XAPAKTEPE U MPOAYKTAX PA3INYHBIX XMMUYECKUX PEAKIINM;

OxapakTepu30BaTh BEIIECTBA MO COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh
NPUYUHHO-CJIEICTBEHHBIE CBSI3M MEX/1Y JTAHHBIMU XapAKTEPUCTUKAMU BEILIECTBA;
OcocTaBisiTh MOJEKYJSPHBIE U TMOJHBIE WOHHBIE YPAaBHEHHS IO COKPAIEHHBIM
MOHHBIM YpaBHEHUSIM;

OnporHo3upoBath CIOCOOHOCTh BEIIECTBA TMPOSIBISATH OKUCIUTENbHBIC WU
BOCCTAHOBHUTEIIbHBIE CBOICTBA € YYETOM CTENEHEH OKHUCICHHS DSJIEMEHTOB,
BXOJISIIIIMX B €70 COCTAaB;

BBIJIBUTATh W TMPOBEPSITh HKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJbTarax
BO3JICHCTBUS PA3TMYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKON PEaKIINH;
O wucnonp3oBaTh MNpPUOOPETEHHBIE 3HAHUS JUIS  KOJOTMYECKUTPAMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH CpeJie;

Oucnonb3oBath OPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHI[MUM IIPU  BBIIIOJIHEHUU
IIPOEKTOB U PEUICHUU YYEOHO-MCCIEAOBATEIbCKUX 3a/1au 10 HU3YYEHHUIO CBOMCTB,
CIOCOOOB MOJIYYEHUS U PACIIO3HABAHHUS BEILIECTB;

0 00beKTHBHO OIIEHWBATh MH(POPMAIIMIO O BEIIECTBAX U XMMHYECKUX MPOIECCaX;
Ooco3HaBath 3HaY€HUE TEOPETUUYECKUX 3HAHWUM MO XUMUU ISl PAKTUUECKOM
NEeSTeTbHOCTU YEJIOBEKA;

O co3maBaTh MOJENM W CXEMBI JUIsl pEIIeHUs YYEOHBIX M MO3HABATEIbHBIX 33]1a4,
OnonumaTe HEOOXOAUMOCTh COOJIOACHUS MPEANUCAHUM, MpeiaraéMbiX B

HHCTPYKIOUAX IO UCIIOJIb30BAHHUIO JICKAPCTB, CPCJACTB OBITOBOM XMMHH U ap.



2. COIEPXAHUE ITPOI'PAMMBbI BHeypouHOii 1eSITeJIbHOCTH
«XHUMMUSI» nas 8-9 kiaccos (68 yacoB) ¢

HCNO0JIb30BaHueM 00opynoBanus nudposoii 1adoparopuu «Touka pocray

Paznen 1 Xumuueckas nadoparopusi(4 yaca)

[TpaBuna TexHUKH 0€30MACHOCTH TPHU MPOBEICHUU WCCIICIOBAHUNA, MEIUIIMHCKUE
anTeuykd TICPBOM TMMOMOIIM B KaOWHETe XWMUU. WHCTPYKTaX 10 TEXHHKE
0€30MacHOCTH.

3HAKOMCTBO C JIaOOPaTOPHBIM 000PYI0BAHUEM

XpaHeHue MaTepruanoB U peakTUBOB B XUMHUECKOU JJabopaTopuun

Pa3znen 2. BemecTBa, KoTOpbIE HAC OKPYxkAIOT 24 yaca(9 Yacos) IIpoctsie
U CJIOKHBIE BEIIECTBA. XUMUYECKHUE SJIEMEHTHI.

JladopaTropHslii onbITNel. O3HaKOMIIEHHE ¢ 00pa3I[aMu MPOCTHIX U CIOKHBIX
BEILECTB.

CoctaB atmocdepsl. Kucmopos kak BayKHEHIIIHIT KOMITOHEHT aTMOCHEPHI.
JlaGopatopHbiii onbITNe2«llomyyenne kucnopoga W3 NEPEKUCH BOJIOPOJA,
JIOKA3aTENbCTBO €r0 HATHYHUS.

Bona B macmitabe mianersl. @u3nUecKre CBOMCTBA, MAapaJOKChl BOJbI, CTPOCHHE
Boabl. [loka3arenn xadecTBa BOJbl. VccnenoBanue BOJABI U3 PAa3HBIX MCTOYHUKOB
JladopaTopHslii onbITNe3«OnpeneneHre BOJONPOBOIHON U AUCTHUILIMPOBAHHOM
BOJBD)

JladoparopHblii onbITNe4«OKpacka HHIMKATOPOB B HEUTPAIBHOU cpeie»

Paznen 3. SIBjienusi, mpoucxoasinme ¢ BemecTsamu ( 4 yaca)

Uucteie BemiectBa U cMmecu. Knaccudukanus cmeceit. CriocoObl pasiieneHus
CMeced: JeHCTBME MAarHWTOM, OTCTauBaHuE, (UIBLTPOBAHWE, BBHIMAPUBAHUE,
KpUCTAJLITU3AIUS, TUCTUIIISIIUS

IpakTnueckas padora Nel «YHucTtble BeliecTBa U CMECH»

IpakTnueckasi padora Ne2 « o4uCTKa BOJBI U BO3AyXa OT TBEPABIX YACTHUID»
Pa3znea 4. OcHoBBI IKCTIepUMeHTAIbHOUH XuMuu(19 yacoB)

IpakTnueckas padora Ne3 l3yueHue CBOWCTB BEUIECTB: HArPEBaHUE BOJBbIL,

HarpeBanue okcuaa kpemuus (1V).



IIpakTuuyeckas padora Ned«3mepeHue TeMneparypbl KUIIEHUS BOABI C TOMOIIIBIO
JaT4rKa TEMIEPATYPbI U TEPMOMETPA

IIpakTuyeckass padora NeS«OmnpeneneHue TeMIepaTypbl KpUCTAUIM3AUN
BELECTBA»

du3nyeckre U XuMUYEeCKUe sBJIeHUs. BoiieeHue u norioueHue Temia — Npu3HaKk
XAMUYECKOU pEaKInH.

IIpakTnuyeckas padora Ne6 «k30TEpMUYECKAs PEAKIIUS»

IpakTnueckas padora Ne7 «OHI0TEpMHUUECKAS] PEAKIIHS
CKOpOoCTh XUMHUECKUX peaKiuil. XUMUYECKUE peBpalieHUst. XUMUYECKHE

peakuru. XMMUYECKUE YPaBHEHUSI. BBINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUM
II0 COCTaBJICHUIO YPABHEHUN XMMHYECKUX PEAKIMU. TUIIBI XUMUUECKUX PEAKLIUH.

IIpakTuuyeckas padora Ne®» Tunbl XUMUYECKUX pEAKIUI)

Paznen 5. OcnoBbl pacueTHoi xumuu(10 yacos)

Mouib — enuHUIa KOJMYECTBA BenecTBa. MolsipHast Macca. BeraucieHus mno
XUMHUYECKUM ypaBHEHUSAM. 3aKOoH ABorajpo. MoJispHbIii 00bEM ra3oB.
OtHOCHUTENBHAS TIJIOTHOCTD ra30B. PellleHre SKCIIepUMEHTAIIBHBIX 33/1a4 110 TEME
«IIpakTuKyMm 110 N3y4E€HUIO CBOKWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCJIMHCHUH »

Pa3znen 6. OcHOBBI dJieKTpOJMTHYEeCKOH quccounanuu(11 yacoB)
IpakTnueckas padora Ne9 «Ouucrtka Bobl OT pACTBOPUMBIX IPUMECEID.
DIIEKTPOIUTHYECKAS JUCCOLMALINS — IJIABHOE YCJIOBUE MPOTEKAHUS PEAKIIUN B
pacTBopax. IIEKTPOJIUTUUYECKAS AUCCOIUALINAS KUCIIOT , IEJI0Ueil U COJICH.
IIpakTn4yeckasn pabora Nel0 «DIEeKTPOIUTHYECKAS JMCCOLIN AL
IpakTnueckasi padoraNell «CunbHble U c1abble AICKTPOIUTHY

IpakTnueckas padoraNel2y» BrnusHue TemnepaTypbl Ha JUCCOLUALINION.

IIpakTuyeckast padora Nel3 «BimsiHre KOHIIEHTpalMKU pacTBOpa HA
JVCCOLIUALINIO

Pemenue OKCIICPUMCHTAJIbHBIX 3agad I10 TEMC <<3J'I€KTpOJ'II/ITI/I‘IeCKa$I

JIUCCOLIMALIA.

Paznen 7. IIpakTHKYM 10 U3Yy4YE€HHUIO CBOICTB BelIECTB OCHOBHbIX KJIACCOB
HeopraHuveckux coequHeHuii.(11 yacoB) Okcubl: Kaaccupukaus,

HOMCHKJIATYpa, CBOﬁCTBa, IMOJIY4CHHUC, IPUMCHCHHUC.



JlaboparopHblii onbIT NeS. HaGmtofeHre pacTBOPUMOCTH OKCHJIOB aTFOMHHMS,
HATpUs, KAIbIUS U MEIU B BOJIE.

IMuapokcuapl. OcHOBaHUS: Ki1accUpUKaIIUsI, HOMEHKIIATypa, MOJy4YeHHE.
IpakTnueckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTuueckass pabdora NelS «Peakuus HelTpanuzamuu B3aumopeiicTBue
THUJIPOKCHJIA HATPUS C COJISTHOM KHCIIOTOM

Amporepnsie okcubl ¥ rugpokcuabl. Kucnorel. Cocras. Kiaccudukanus.
Howmenkiarypa. [lomyuenune kucinor. XumMudeckue

cBoiicTBa kucioT JlabopaTtopubiii onbIT N26.

«B3aumoneiicTBue MeTamyioB (MarHus, IIMHKA,

Kese3a, MeJIi) C pacTBOpaMu KUCIIOT.»

Comu. Kmaccudukamms. Homenkmarypa. CriocoObl monyuenus coseii. CBoicTBa

cojien



Y4yeOHO-TEMATHYECKUN IIJIAH

Ne | Tema ypoka Kon-Bo ®opwma 3aHaTH | OCHOBHBIE YUeOHbIE IEHCTBUS yUallluXCst
n/m 4acoB
Pa3znen 1 Xumuueckas jga6oparopusi(4 yaca)

1-2 | IIpaBuiia TEXHUKH 2 becena, 3HaTh MpaBWJIa TEXHUKH O€30MaCHOCTH MIPU
0e30macHOCTH MpHU pacckas. MPOBEJICHUH MCCIIEIOBAaHUNA. 3HATh COCTAB
IPOBEICHUH WNHeTpykTax. | MEAMIIMHCKOM alTEUKHU U yMETh OKa3aTh
UCCIIEZIOBAHUH, NEPBYI0 MEAUIIMHCKYIO TOMOIIb
MEIULIMHCKUE
anTe4yKH MepBOi
MOMOIIIH B KaOuHeTe
xumuu. MHCTpyKTa)

10 TEXHUKE
0€301MacHOCTH.

3 3HAKOMCTBO C 1 3HAKOMCTBO C | YMeTh paboTarh CO CIIUPTOBKOM, BEcamw, ,
1a00paTOpHBIM XUMHYECKON MEpPHOM MOCy 10
000pyTOBaHHEM nabopartopueii.

becena

4 XpaHeHue 1 3HAaKOMCTBO C | 3HATh KJIacCU(DHUKAIIMIO PEAKTHBOB IO TPyIIamM
MaTepHuajIoB U XUMHUYECKON XpaHEHUS U UX JICHCTBHE HA OPTaHU3M.
PEaKkTHBOB B naboparopueit. | [IpaBuiabHO 0OPMIIATE XUMUUYECKUN
XUMHYECKON becena 3KCIIEPUMEHT
naboparopuu

Pa3nen 2. BemectBa, KoTOpbIe HAC OKPYXKAKT 24 yaca(9 Yacos)

5-6 | [IpocTeie u cnoxHbIie | 2 Jlexuus JIoJKHBI 3HATh: ONpeeIeHHe aToMa, IPOCTOr0
BEIIECTBA. JlabGoparopHasi | U CJIO)KHOI'O BEILIECTBA, OTIIMYHE CMECH U
XuUMHUECKUE pa60Ta No 1 CIIOXKHOT 0 BemecTBa JlomKHBI YMECTh.:
snemenTst. JI/O Nel. pa3nuyaTh MPOCTHIE U CI0KHBIE BELIECTBA,
O3HAKOMIEHHEE C CMECH U CII0XHbBIE BELIECTBA
o0pa3namMu IpoCThIX
U CIIO’KHBIX BEIIECTB.

7 CocraB armocdepsr. | 1 CemuHap. 3HaTh 00BEMHYIO JIOJI0 COCTABHBIX YacTel
Kucnopon kak BO3yXa
BOKHEH NI
KOMIIOHEHT
aTMOoC(epBhl.

8 JlaGoparophas padora| 1 JL./p. OKCIIEpUMEHTAIIBHO ONPEIEIUTD COACPKAHUE

Neo 2 «ITomyuenue
KHCIIOpO/ia U3
NIEPEKUCH BOIOPO/Ia,
JI0Ka3aTeIbCTBO €r0
HATUIHS.

KHCJIOpOJIa




9 Bopna B macmrabe 1 Kpyrneiii cton | YMeHue xapaKTepu30BaTh CBOMCTBA BOJIBI
JIaHCTBI. (XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
‘DH%H‘ICCKHG HEOpPTraHUYECKUX BEIIECTB),

CBOICTBA, Tapa0KChl
BO/JIbl, CTPOEHUE
BOJIbI

10- | IToka3aTenu kauectBa | 4 JlaGopaTtopHast | YMeHHE XapaKTepu30BaTh CBOMCTBA BOJbI

13 | Bomsl. pabora (XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
Hccnenoanue BObI HEOPTraHWYEeCKUX BEIIECTB),

U3 pa3HbIX
HCTOYHHUKOB
JlaGoparopHas
pabora Ne3
«Onpenenenue
BOJIOITPOBOJAHOMN U
JUCTUITAPOBAHHOU
BonbI» JlaboparopHas
pabota Ne4 «Oxpacka
UHUKAaTOPOB B
HEUTPAJIILHOU Cpene»
Paznen 3. SIBiienns, npoucxoasiuiue ¢ Bemecrsamu (4 yaca)

14 | Yucreie BemectBaun | 1 Jlexuus. CdopmupoBaTh NOHITHS O YUCTOM BEIIECTBE U
CMECH. CMECH BELIECTB
Knaccudukanus
cMecen.

15 | Cnocobsl pazaenenus | 1 OO6cyxneHue, | YMeTh XapaKTepU30BaTh CYIHOCTh TOHSITHN
CMeCeN: NeUCTBUE «MO3TOBOU YUCTHIE BEIIECTBA U CMECH U CIIOCOOBI
MarHuToM, HITYPM. pazaesieHus cMecen
OTCTauBaHue,
¢unpTpoBanue,

BbIMIApUBaHUE,
KpUCTAJUIM3aLHS,
JTUCTHIUISIIIUS.

16 | IIpakTrueckas 1 [IpakTnueckas | 3akpenuTh MOHITHUS O YMCTOM BEIIECTBE U
pabora Nel «Yuctsie pabota CMECH BEIECTB
BELIECTBA U CMECH)

17 | IlpakTuueckas 1 IIpakTnueckas | 3akpenuTh 3HAHUS O METOJIAX OUYUCTKH BELIECTB
pabota Ne2 « ouncrka pabota OT TBEPJBIX YACTHI]

BOJIbI U BO3JlyXa OT
TBEP/AbIX YaCTUI»
Pasnen 4. OcHoBbI 3KCHIEPUMEHTANBHON XuMun(19 yacos)

18 | IIpakTHueckas 1 [IpakTnueckas
pabora Ne3 5 pabora Hcnonb3oBanue HPAKTHYECKUX u
H3ydenne cBOHCTB 1abopaToOpPHBIX pabor, HECJI0KHBIX

BEIIIECTB: HArPEBaHUE
BOJIbl, HarpEBaHUE
oxcuna kpeMHus(IV).

OKCIICPUMCHTOB JIsI DOKAa3aTCJIbCTBA




19 | IlpakTuueckas IIpakTrueckast | BBIABUIAEMBIX IIPEAIION0KECHUHN; ONIUCAHNE
pabora pabora PE3YNIBTATOB 3THX PabOT
Ned«3mepenne
TEMITEPaTyphI
KUTICHHSI BOJIBI C
TIOMOIIIBIO TaTYNKA
TEMIEPaTyphl U
TEPMOMETPA»

20 | Ilpaktuueckas [Ipaktuyeckas | Mcrnonp3oBaHue MpaKTUYECKUX paldoT [uis
pabora pabota MO3HAHMSI OKPYKAIOLIET0 MUPa Pa3IMYHbIX
Ne5«Onpenenenue MeTOJI0B (HAOII0IeHUE, U3MEPEHHE, OIIBIT,
TEMITepPaTyphI 9KCIEPUMEHT, MOJICITMPOBAHUE H JIP.)
KPUCTAJUTH3AIIT
BEIIIECTBA»

21 | ®usnyeckue u Jlexuus [To3HaKOMUTBCS ¢ BaXKHEHUIITUMU XHUM.
XUMHUYCCKHUC MOHATUSAMU . PU3NUECKUE U XUMUYECKHE
sABJICHUA. Brinenenne SIBJICHUS, XUMUYECKasi peakus; yMCHHE
B TIONIOICHUE TCILIa OTIMYATh XMMUYECKHE PEAKIIUU OT
— IIpH3HAK bu3nUecKux SBICHUHA
XUMHAYECKOH
peaknuu

22 | TlpakTudeckas [Ipaktnueckas | Mcnonb3oBanue MIPAKTUYECKUX u
pabora Ne6 pabora 1a00paTOPHBIX paoor, HECJIOXKHBIX
«DK30TepMHUECKas OKCIIEPUMEHTOB  JUII  JIOKAa3aTeIhCTBA
peaxIus» BBIIBUTAEMBIX MPENOI0KEHHI; ONTMCaHNe

23 | IIpakTueckas IIpakTuyeckas | PE3yNLTATOB 3TUX pabOT
pabora Ne7 pabora
«HI0TEpMUYECKast
peaxuus»

24- | CkopocTh KonnexktuBHas | 3HaTh onpeneaeHue CKOPOCTH XUMUYECKOU

25 | XUMHYECKHX pabora peaknuu U €€ 3aBHCHMOCTH OT YCIOBUH
peaxiuit npoTekanus peakuuu. [lonnmares 3HaueHNE

TEPMUHOB «KaTalIU3aTOP», «MHTHOUTOPY,
«pepMeHTBI».

26- | Xumuyeckue KomnekrtuBHast | YMenue XapaKTepU30BaTh OCHOBHBIC

27 | mpeBpalleHHUs. pabora MOJI0XKEHHUSI aTOMHO -MOJIEKYJIIPHOT'O YUCHHUS,
XuMHUYeCKue MIOHUMATH €T0 3HAYCHHE
peaKIuu.

28- | XuMHYeCcKue KomnextuBHass | YMeHHE COCTaBIATh YPABHEHUS XUM. PEAKIIMI.

31 | ypaBHeHwUs. pabora
BeinonHenue
TPEHUPOBOYHBIX
YIpaXHEHHUH 110
COCTaBJICHUIO
ypaBHEHUH
XUMHUYECKHUX

peakuuii




32- | Tumbl XUMHYECKUX 4 YMeHue onpeensaTh peareHThl U MPOTyKThI

35 | peakuuit PEaKINH; pacCTaBIATh KOA(DPHUITUEHTHI B

36 | IlpakTrueckast 1 IpakTuyeckas | ypaBHEHHSX peaKlMil HA OCHOBE 3aKOHA
pabota Ne&» Turisl pabora COXpaHEHMs MACChl BEIECTB
XUMHUYECKHX
peaKkiuiin»

Pa3nen 5. OcHoBbl pacueTHoi xumuu(10 yacos)

37- | Monp — emuHuMIA | 2 Pemtenue VYMeHNe BBIUUCIATE: KOJIMUECTBO BEIIECTBA

38 | xommuecTBa 3aj1a4 WA Maccy IO KOJIMYECTBY BEIIECTBA WIIH
BelecTBa. MonspHas Macce peareHTOB WU MPOAYKTOB peaKluu
macca.

39- | Beruncnenus mo 4 YMeHue BBIYHCIATH MOJISIPHYIO Maccy IO

42 | XUMHYECKUM (dopMylie COeIMHEHUS!, KOJIMYECTBO BEIIECTBA,
YpaBHEHHUSIM. 00bEM WIIM Maccy M0 KOJTMYECTBY BEIIECTBA,

00bEeMy WM Macce peareHTOB MJIH MPOIAYKTOB
peakuuu

43- | 3akon ABorajapo. 2 YMeHue BBIYUCIATh: KOJTUYECTBO BEIECTBA,

44 | MonspHeli 06beM 00BbEM HIIH MACCY IO KOJMYECTBY BELIECTBA,
r'asos. 00BEMY HII Macce peareHTOB U MPOAYKTOB
OtHocurenbHast peakiuu; (HaXoauTh 0OBEM Ta3a 1o
TTOTHOCTB I'a30B. M3BECTHOMY KOJIMYECTBY BellecTa (u

IPOU3BOAUTH OOpATHBIE BBIYMCIICHUS))

45- | Pemenue 2 Pemenue YMeHue:  xapakTepu3oBaTb  XUMHUYECKHE

46 | SKCTIEpUMEHTAITLHBIX 3amad CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
3aJa4 1o TeMe BEIIECTB;  ONPEACIATh  MPHUHAICKHOCTD
«[IpakTukym 1o BEIIECTB K  ONpENCICHHOMY  KJaccy
U3YYCHHIO CBOMCTB COEMHEHU N COCTaBJISITh dbopMyIbI
BEIIECTB OCHOBHBIX HEOPTraHWYECKHX COSAMHEHUH  M3y4eHHBIX
KJIacCOB KJIacCOB
HEOPTraHMYECKHX
COCIMHEHUM »

Pa3nen 6. OcHOBBI j1eKTpOIUTHYecKOMH qucconuanun(l1 yacos)

47 | IIpakTuyeckas 1 IIpakTrnueckas | MccienoBaTe 31eKTpOIPOBOIHOCTE BOJBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT C1oco0a e€ OYHCTKH
«O4uncTKa BOJIbI OT
PacTBOPUMBIX
IpuMecein»

48 | Dnekrponutuyeckas | 1 Jlexuus 3HATh OINpeaeIeHHs] MOHITHH «IJIEKTPOIHUT,

T CCOIIAAITUS — «HEDIJIEKTPOIIUTY, <OIEKTPOIUTUICCKAS
IJIABHOE yCJIOBUE JIICCOITUAITIS

MPOTEKAHUS PeaKLHil
B PacTBOpax.




49 | DnexTponauTHYECKas «Mo3rosoi 3HATh ONpPEAETICHUS MOHATHI «KUCIO0TaY,
JUICCOIUAIUS KUCIIOT, HITYPM, «OCHOBAHHE», «COJIbY» C TOUYKH 3PEHUSI TEOPUH
IIeI04€el U CONEH. O6cyxaenne | DJIEKTPOIMTUYECKON TUCCOLMAMU. Y METh

OOBSICHATH O0IIIKE CBOMCTBA KUCIIOTHBIX U
IIEJIOYHBIX PACTBOPOB HAIWYHEM B HUX HOHOB
BOJIOPOJia U THJIPOKCH/]T - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTaBIIATh
YpaBHEHUS 3JIEKTPOIUTHUECKOM TMCCOLUALUN
KHCJIOT, OCHOBAHUM U COJICH.

50 | [IpakTuueckas IIpaktnueckas | [IpoummttocTpupoBaTh SKCIIEPUMEHTOM
paborta Nel0 pabora KJ1acCH()MKALMIO BEIIECTB HA SJIEKTPOIUTHI U
«QNEeKTpOoNUuTHIECKAast HEDJEKTPOIIUTHI
JUCCOLIALIUS

51 | [IpakTuueckas 3aKpenuTh MOHITHS «CHJIBHBIN» U «CITa0BIi)
paboraNel 1 DJIEKTPOIIUT.

«CunbHble U cradble
3IEKTPOIUTHD)

52 | Ilpaktudeckas Nwmetp mpencTaBieHne O posid TEMIIEpPATyphl B
pabotaNel2y» 3JIEKTPOIUTUYECKON AUCCOLUALINU
Bnusinue
TeMIepaTypbl Ha
JIICCOLIUAITUION»

53 | [IpakTuueckas [Ipaktuyeckas | MimeTs npeacTaBieHUE O BIUSHUU
pabora Nel3 pabota KOHIIEHTpAIMX PacTBOpa JIEKTPOIUTA HA €TO
«Brnusaue IIEKTPOIIUTUYECKYIO IUCCOLMALINIO
KOHIIEHTpaIu1
pacTBopa Ha
JIICCOLIUAITUION

54- | Pemenue Pemenue YMeTh OCYLIECTBISITH XUMUYECKHUE OBITHI HA

57 | 3KCIIepUMEHTAIBHBIX 3a1a4 3HaHHE KaYeCTBEHHBIX PEAKIUI; COCTaBIISTh
3a/1a4 110 TEMeE IIOJIHBIE ¥ COKpAIIEHHbIE HOHHBIE YPABHEHHUS
«DQNEeKTPOIUTHYECKAS HEOOpAaTUMBIX PeaKIuil U pa3bsACHATH UX
JCCOLIALTUS CYLIHOCTb. XapaKTepU30BaTh YCIOBUS TEUECHUS

peaKIuii, UIyIUX 10 KOHIA, B PaCTBOpax
AIEKTPOIUTOB

Pa3nen 7. [IpakTUKYM 10 U3y4YeHUIO CBOHCTB BellleCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coequHenuii(11 yacon)




58- | Oxcunsr: Kpyrnastii cton, | YMeHue Ha3bIBaTh COEAMHEHUSI N3YUEHHBIX

59 KJ'IaCCI/I(bI/IKaHI/IH, _H/p_ KJIACCOB (OKCI/I)IOB); OIIpeaeNATh
HOMEHKIIATYpA, IPUHAIEKHOCTD BELECTB K ONPE/IECTICHHOMY
CBOWCTBA, KJIacCy COCIUHEHUN (OKCUAaM);

MOy YeHHe, XapaKTepU30BaTh XMMUYECKHE CBOMCTBA

HpHMeHEH e, OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB

JTaBGopaTopHBiit OTBIT (oxcuaoB); COCTABIATL bopmyIibt

NeS.  HaGrionere HEOPraHM4YECKUX COCAMHEHUIN U3y4EeHHBIX
KJ1acCOB (OKCHJIOB)

pacTBOPUMOCTH

OKCHJIOB aTFOMMHHA,

HATpHs, KaJIbIUSI |

MeZu B BOJIE.

60 | I'maApOKCHIBL. Jlexuus YMeHne Ha3bIBaTh COCTMHEHUS N3yYSHHBIX
OcHoBaHMUsL: KJ1accoB (OCHOBaHMI), ONpENENATh
KJIaccuuKaIys, NPUHAIICKHOCTD BEIIECTB K OMPEICTICHHOMY
HOMEHKJIaTypa, KJ1acCy CO€MHEHUN (OCHOBaHUSAM)
HOJTY4EHHE.

61 | [IpakTuueckas [Ipaktuyeckas | ChopmupoBath npejcraBieHue o PH kak o
pabora Nel4 « pabota XapaKTEePUCTUKE Cpe]]

Onpenenenne PH
pacTBOpOB»

62 | [IpakTuueckas N3yuuTh CyIIHOCTh peakiuy HeHTpann3anun
pabora Nel5
«Peakuus
HEUTpaTU3aluu
Bzanmopeiicteue
THJIPOKCHUIa HATPHSI C
COJISTHOU KHMCIJIOTOM»

63 | AM¢orepHbIe OKCUABI Jlokmna el YMeHHe  XapakTepu3oBaTh  XUMHUYECKUE
Y TUIPOKCHUJIBI. CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

coenHeHuH (aM(pOTEPHBIX HEOPraHUYECKUX
COCIMHEHUIN)

64 | Kucnotsl. Cocras. KonnexktuBHas | YMeHHe Ha3bIBATh COSAUHEHHS N3YUEHHBIX
Knaccudukanus. pabota KJIaCCOB (KHCJIOT); ONpPEAEsITh
Homenknarypa. NPUHAICKHOCTD BELIECTB K ONPEICTICHHOMY
[Tomy4yenue KuCnor. KJIaCCy CO€IMHEHMH (KUCIIOT); YMEHNE

COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX
COCMHEHUI N3y4EeHHBIX KIIACCOB

65 | Xumunyeckue KonnextuBHas | YMeHHE COCTaBIATh yPaBHEHUS XUMUYECKUX

CBOMCTBA KUCJIOT pabora peakuMid, XapaKTepU3yIOLMX XUMHUYECKHE

JlaGopaTopHBIil OMBIT
No6.
BzaumopeiictBue
METaJIOB (Mar’us,
IIWHKa, JKeJIe3a, MEJIH)
C pacTBOpaMu KUCJIOT

CBOMCTBA KHCIIOT; YMEHHME paclo3HaBaTh
OIBITHBIM IIyTEM PAaCTBOPBI KUCIIOT U LIeJIouen




66 | Comnm. KonnextuBHas | YMeHHe COCTaBIATH ()OPMYITBI
Knaccudukarms. pabora HEOPTaHMYECKUX COSANHEHHI N3Y4CHHBIX
Homenxknarypa. KJIacCOB (coJieit); yMeHHe Ha3bIBaTh
CriocoOBbI moTy4eHust COCIMHEHUS M3yYCHHBIX KJIACCOB (couieh);
conei OIPEEIIATh MPUHAIEKHOCTH BEIIECTB K

OIpEICIIEHHOMY KJIacCy COeIMHEHMI (couiet);
YMEHHUE COCTaBIIATH (POPMYITBI HEOPTAHUIECKUX
COEIMHEHUI

67 | CpoiicTBa comneif KomnekruBHast | YMeHHeE XxapakTepu30BaTh CBOWCTBA

pabora U3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB

(comeit); yMEHHE COCTAaBJISITh  YpPaBHEHUS
XMUMHYECKHX PEeaKIHid, XapaKTepH3yIOIIHX
XUMHUYECKHE CBOMCTBA COJIEU

68 | Ypok o6obiieHue [TonBeneHme UTOroB
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