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PABOYASI TTPOI'PAMMA BHeYpO4YHOIl JeSATeIbHOCTH MO XHMHH

ISt 9 KJIACCOB ¢ MCNOJIL30BAHHEM 060py/IoBaHUs HeHTpa «Touka poctay

B  o0yyenum xuMum OOJBIIOE 3HAYEHUE HMMEET DKCIIepUMEHT. B  mpormecce
SKCIEPUMEHTANBHON palbOoThl ydal[uecs IPUOOPETAIOT OIBIT IO3HAHMS PEeaNbHOCTH,
SBILIONIMACS B&KHBIM 3TalloM (OPMHPOBAHHUS Y HUX YOEXKIEHHH, KOTOpBIE, B CBOIO
O4epenlb, COCTaBJSIIOT OCHOBY HAy4YHOI'O MHPOBO33PEHHUS. AHANU3UDPYSA pe3yJIbTaTEl
NPOBEACHHBIX OIBITOB, ydYamuecs yOeXHaroTcs B TOM, YTO TE I HHbIE TEOPETUYECKHUE
IPEACTaBICHUS  COOTBETCTBYIOT WM  IIPOTHBOpPEYAT  pealbHOCTH. BHeapeHue
obopynoBaHus LU(POBOH JTabopaTopru LeHTpa «Touka pocTa» MO3BOIMT KaueCTBEHHO
U3MEHHUTh Ipolecc O0ydeHHs XUMHH. Ha OCHOBe MONYydYEeHHBIX OSKCIIEPUMEHTANTBHBIX
JaHHBIX 00y4YaeMBle CMOIYT CaMOCTOSTENBHO [eJaTh BBIBOIbI, 0000INATH pe3ysbTaThl,
BBIABIIATh 3aKOHOMEPHOCTH, YTO OJHO3HAayHO OyIeT CcmocoOCTBOBATHL IIOBBIIIEHUIO
MOTHUBAIMU O0YYEHUS IITKOIHHUKOB.

Jns u3ydenus npenMeTa « XUMUsD» Ha 3Talle OCHOBHOI'O OOIIEro 00pa3oBaHus OTBOIUTCS
B 9 xnacce 34 yaca

JlanHas obpasoBaTenbHas IporpaMMa 00eCIeYrBaeT yCBOEHNE YUAIMMUCA BaKHEHIIINX
XUMHYECKUX 3aKOHOB, TEOPHUH ¥ IOHATHH; QOPMHUPYET NPECTABIECHHE O POJIA XMMHUH B
OKpy’KaroleM MHpe W JKH3HM 4enoBeka. IIpy 3TOM OCHOBHOE BHUMAaHHWE YAESETCS
CYIIHOCTH XUMHUYECKUX PEAKLIMU U METOJIaM MX OCYIIECTBIICHHUS.

OOHUM M3 OCHOBHBIX IIPUHIIMIIOB IIOCTPOCHHS IIPOTPAMMBEI  SBJISETCS PHHIIAI
JOOCTYIIHOCTH. DKCIIEpUMEHTAJIbHbIE TaHHbIE, [TONyYeHHbIE YUaIlIMMHUCS [IPY BBINOIHEHUH
KOJIMYECTBEHHLIX OIIBITOB, ITO3BOJIIOT YYaIlllUMCS CaMOCTOSTENIFHO JeaTh BBIBOJBL,
BBIABJIATE 3aKOHOMEPHOCTH. Ilogxonel, 3am0KeHHBIe B COEpIKaHHe MpOrpaMMbI Kypca,
CO31aI0T HEOOXOAMMBIE YCIIOBUS Ul CUCTEMHOT'O YCBOEHHS YYAI[HMHCS OCHOB HAyKH,
A obecliedeHHs pa3BUBAIOIIETO M BOCHHTHIBAIOUIETO BO3IEHCTBHA OOydYeHHs Ha
JUYHOCTH yuallerocs. @opMmupyeMble 3HaHUS JOJDKHBEI CTaTh OCHOBOM CHCTEMBI

yOeXIeHUH MIKOIBHUKA, IIEHTPAIIBHBIM SIIPOM €0 HAYYHOTO MUPOBO33DEHHUSL.



Ha 6a3e uentpa «Touka poctay obecrieunBaeTCs peaar3arius

OO6pa3oBaTeNbHBIX IPOTPAMM €CTECTBEHHOHAYYHOM 1 TEXHOJIOIMUECKOMN
HAIPABICHHOCTRH, PASPAGOTAHHEX B COOTRATCTENY & THAOORAUM MU 3AKOHONIATCTLATRA
B cpepe 00pa3oBaHUs U ¢ yu€ToM pexoMeHaanuii OenepaibHoro oneparopa yueGHOTo
peaMeTa « X UMUSD.

OOpasoBarenbHas IporpamMma IMO3BOJSET OPraHU30BaTh OOyUeHHMe XMMHU B 9Kiacce,
Ha 0a3e mo00ro U3 JOCTYIHBIX ydeOHO-MeToquueckux Kominiekcos (YMK).
Hcnons3oBanne o0opynoBanus « Touka poctay npu peanusanuu ganHoi OIT mo3sosser

€O31aTh yCIIOBH:A:

JJIA I%,CHII/IPCHI/IH CoOCprKaHus IMKOJIbHOI'0 XUMHUYECKOr'o O6p330BaHI/I}I;

JIIA O ITIOBBIIIICHUA II03HABaTEIbHOU AKTHBHOCTH O6yT‘IaIOH.II/IXC${ B

€CTECTBEHHOHAYYHOU 00J1acTH;

st O pa3BUTUS JWYHOCTH peOEHKa B Impolecce OOyYeHHS XHMHH, €ro
criocobHOCTeH, GOPMUPOBAHUS U YIAOBIETBOPEHUS COMATBHO 3HAUNMEIX 0

MHTEPECOB U OTPEOHOCTEH;

st PROOTHI ¢ OMapEHHBIMHU IIKOJNBHUKAME, OPTaHU3AIMH WX PA3BUTHSA B Pa3IMYHBIX
obractsax oOpa3oBaTenbHOMN, TBOpUeckoi fesTenbHocTH. Llean U 3agaun O

L. Peanuzanus ocHOBHBIX 0011e00pa30BaTEIbHBIX IPOTPAMM IO yYeOHBIM
IpeaMeTaM eCTeCTBEeHHOHAYYHOM HallpaBIeHHOCTH, B TOM YHCIIE B paMKaX BHEYPOUYHOM
IesTeIbHOCTH 00y4aromXcs;

2 BBEJICHHE COBPEMEHHBIX CPEICTB OOY4YeHMsI U BOCIHUTAHUS JJS M3y4deHus (B
TOM 4YHCJIe OKCIEPUMEHTAJIBHOI0) MUCHUIUIMH (MOIyJei) ecTeCTBEeHHOHAYYHOM
HaIpaBIEHHOCTH IIPY peaan3allii OCHOBHBIX00IIe00pa30BaTeNbHBIXIIPOTPAaMM U
JIOIIOJTHUTENBHBIX OO0Ie00pa30BaTEeNbHBIX IPOrpaMM, B TOM YHUCIE U1 PacIIApEHUs
CoJIepXKaHus yueOHOTO peMeTa « X UMUSD.

3. BOBJICUCHHE YUAIIUXCS B IPOSKTHYIO IESTEIHHOCTb.

IIpodunbHeif KoMIIEKT oOOpynoBaHHS LeHTpa «Touka pocTa» obecredrBaeT
b (}eKTUBHOE MNOCTHIKEHHE O00pa3oBaTeNbHBIX Pe3ylIbTAaTOB OOYYAIOIIMMHUCS 10
IporpaMMaM eCTeCTBEHHOHAYYHOH HallpaBIeHHOCTH, BO3MOXXHOCTH YIIIyOIEHHOTO

HU3YHYEHUA OTACIIBHBIX IIPEAMETOB, B TOM HHUCIIC OIS (i)OpMHpOBaHI/I}I



U300peTaTenbCKoro, KpEaTUuBHOIO, KPUTUUECKOTO MBIIIEHUS, pa3BUTHUA
(GYHKIIMOHATBHON TPaMOTHOCTH y 00y4arolUXCsl, B TOM YHCIIe €CTECTBEHHOHAYYHOH U
MQTONMAQTHICCR O;I .

OKCIEpUMEHT SIBJISIETCS UCTOYHUKOM 3HAHWU W KPUTEPUEM UX UCTUHHOCTH BHayKe.
Konnenus coBpeMeHHOT0 00pa3oBaHus NOApa3yMeBaeT, YTo B

y4eOHOM BKCIEPUMEHTE BEAYLIYI0 pOJIb [OJDKEH 3aHATh CaMOCTOSITENbHBIM
HCCJIEN0BATEIbCKUN YUEHUYECKUM IKCIIEPUMEHT.

CoBpeMeHHEIe SKCIIEpUMEHTAIbHbIE UCCIEN0BAaHUA 110 XUMUU YK€ TPy JHOIIPECTABUTh
0e3 HCIIOJIB30BaHUS HE TOJIBKO aHAJOrOBEIX, HO U LHU(PPOBBIX H3MEPUTEIBHBIX
npubopoB. B @enepanbsaoMm I ocynapctBenHoM O6pazoBatensHoM Crangapre (PI'OC)
IIPOITUCAHO, YTO OJHWM W3 yHHUBEPCAIbHBIX y4eOHBIX MJeMCTBHM, IpHoOpeTacMbIX
yUallliMHUCS, OJDKHO CTaTh YMEHHE

«TPOBENEHUSI OIBITOB, IMPOCTHIX OKCIEPUMEHTAIBHBIX WCCIEIOBAaHUMN, MPAMBIX U
KOCBEHHBIX M3MEPEHUN C MCITOIB30BAHUEM aHAJIOTOBBIX U HUA(DPOBHIX U3MEPUTENBHBIX
IprUOOpPOBY.

VY4eOHBIH 3KCIIEpUMEHT 110 XWMHH, IPOBOAUMBIM Ha TPaIWIIMOHHOM O0OpYIOBaHUH,
6e3 mpuMeHeHHS NUQPPOBBIX Ja0OPATOPHl, HE MOXKET IO3BOJUTH B IOJHOU Mepe

PEIIUTE BCE 3a1a49U B COBpeMeHHOﬁ IIIKOJIe. DTO CBI3aHO C PAOOM IIPUYHH:

e TpaAUuLIMOHHOE IIKOJIBHOC 06opy;[0BaHHe n3-3a OrpaHHu4dYCHHA TCEXHHUYCCKHUX

BO3MOXXHOCTEM HE IMO3BOJISET I[IPOBOAUTH MHOT'E KOJIMUCCTBEHHBIC UCCIICNOBAHUSI;

. JUTHTENIEHOCTD TIPOBEICHUS XUMUUIECKUX UCCIeI0BaHNM He BCEria COrIacyeTcs C
JUTATETHPHOCTHIO yUeOHBIX 3aHITHH;

° BO3MO>XHOCTBH IIPOBEACHHUSA MHOTHX I/ICCJIeJIOBaHI/Iﬁ OIrpaHHYHNBaACTCHA
TpeOOBaHUSIMU TEXHUKH O0€30IaCHOCTH U JP.

[ubposas  maboparopuss  IOJHOCTBIO  MEHSE€T METOAMKY M  COIEpIXKAaHHUE
9KCIIEPUMEHTATBHON JESITeNTPHOCTH U pellaeT BhIIIeNepedrCIeHHbIe IIPOOIEMBI.
[Iupokuii CIEKTp MaTYMKOB TIO3BOJISIET YYallUMCSI 3HAKOMMTHCS C IapaMeTpaMu
XAMHYECKOr0 DKCIIEPUMEHTa He TOJNBKO HA KaueCTBEHHOM, HO U Ha KOJIMYECTBEHHOM
ypoBHe. I{udposas mabopaTopus MO3BOJIET BECTH IIUTEIbHBIA SKCIEPUMEHT IAXKE B
OTCYTCTBHE OKCIIEpUMEHTATOpa, a dYacToTa MX W3MEpeHWM  HEeMoJBJIaCTHA

YEJIIOBEYECKOMY BOCIIPUATHIO.



B mporecce GopMupoBaHUS SKCIEPUMEHTAIBHBIX YMEHMM YyUEHUK o0ydaercs

MIPEeACTaBISATh UHPOPMAITHIO 00 MCCIIEIOBAaHUY B YETHIPEX BUIAX:

. B BepOalbHOM: ONHUCHIBATH IKCIICPUMEHT, CO3/1aBaTh CIOBECHYI0 MOJENb

OKCNEPHMEHTa, QUKCHPOBATH BHUMAHKE HA H3MEPSEMBIX BEeJIMYHHAX, TEPMHUHOJIOI UK,

B TaOJIMYHOM: 3aIIOJIHATH Ta6HI/ILU>I JAaHHBIX, JICXKAIlluX B OCHOBE IIOCTPOCHUA

rpadukoB (IIPH STOM Yy YYaIUXCS BO3HUKAET nepsuunoell mpexcrapienue o
MaciuTabax BeTHYNH);

. B IpaU4YecKOM: CTPOHMTH TIpaQUKd MO TAONMYHBIM [AHHBIM, YTO JA&T
BOSMOXXHOCTh I€PEX0Ja K BBIABIKEHUIO TUIIOTE3 O XapaKTepe 3aBHCHMOCTH MEXITY
BENMYMHAMU (I[PU OTOM YYMTENh IIOKA3bIBACT IIPEUMYIIECTBO B BH3YaTH3aIHH
3aBHCHUMOCTEH MEXTy BEIMYMHAMH, HATTSTHOCTH HMHOTOMEPHOCTH );

. B BHJC MAaTeMaTUYECKHUX YPaBHEHHWU: [aBaTh MaTEMAaTHYECKOE OIMCAHUE
B3aHMMOCBS3H BEJIMYMH, MaTeMaTHIeCcKoe 0000IeHue.

Ilepexox oOT KaXmoro osTama MpPEACTaBIEHUS HH(POPMAIMU 3aHUMAET JOBOJBHO
0OJBIION NPOMEKYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc HeoOXOIUM, HO B
CTapIIMX KJIaccax MOXXHO OBLIO OBI 3TO BpeMs IMOTPATUTH Ha pellleHre 6oJiee BaKHBIX
3a7ad. B osrom miaHe mudposele 1a60paTOPHK CYHIECTBEHHO 3KOHOMST BPEMS. JTO
BpeMs MOXHO mHoTpaTuTh coriracHo PI'OC Ha dopMupoBaHHE HCCIIENOBATENLCKUX
YMEHHUH y4aluXxcsi, KOTOPBIEBBIPAXAIOTCS B CIETYIOIIUX I€HCTBUAX:

- OlIpeziesieHre MpoOJieMbl; TOCTaHOBKA
Hcciaeq0BaTeIbCKON3aaauH;

IUTaHUPOBAHKE PELICHUI3a/1aul;
IIOCTpd@HHE MOZIEIIEH;

BEIJIBUBEHUE THIIOTE3; 0 skcmepuMmeHTa bHAS MPOBEpKa TumoTes; O aHamms

HAaHHBIX 3KCIICPUMCHTOB HJIH H&6JIIOI[€HPIIZ;

dopmyHupoBanue BEIBOIOB.



1. IJIAHMPYEMBIE PE3YJIbTATHI OCBOEHUS ITPOI'PAMMBbI

BHEypouHoiigesiTesibHOCTH « XUMMS» nost 9 knacca ¢ HenoJib30BaHHEM

obopyaosanus NeHTPa «Touka pocTas ¢ ONUCANNAM YHIDRAPO TLILIY
y4eOHbIX  JefiCTBHH, [JAOCTHIaeMbIX o0yJarouiumMucs

JIndyHOCTHBIE pe3yabTaThl

OO6yJaroluiics MONIYYUT BO3MOXKHOCTD IJIs (DOPMHPOBAHHMS CIIEIYIOIINX JTHYHOCTHBIX
VYV

onpeleneHre MOTUBALIY W3y YeHNs YUeGHOTO MaTepraa;

oleHABanye yCBaWBAaeMOro Y4eOHOro MaTepHana, MCXOAs U3 COLIUAIBHBIX U

JIMYHOCTHBIX HGHHOCTGP}I;

roBhiliieHre CBOEro O6paSOBaTeJ'II>HOI‘O YPOBHA KW YPOBHA T'OTOBHOCTU K HU3YUCHHUIO

OCHOBHBIX HCTOPHUYCCKUX COGBITI/II)'I, CBA3aHHBIX C pPa3sBUTHUCM XUMHUHU H O6U_ICCTB3;

sHanke ITpaBUJI ITIOBEACHUA B qPGBBBIqaﬁHBIX CUTyaluAX;

oreHBBaHMe CONMANBHON 3HAUMMOCTH IIpodeccuii, CBA3AHHBIX C XUMUeH; Brafenue L
IpaBHIIaMH 0€30IIaCHOrO O0pallleHus ¢ XUMUYECKIMHY BeIleCTBAMU HOOOPYIOBAHUEM,
IIPOSIBJICHUE SKOJIOTUUECKOU KYJIETYPEL.

METaHpe[lMeTHbIe pe3yJabTaThbl

Pezynamuenoie

O6yyarormuiics MOay4IUT BO3MOXKHOCTb IJIs1 (QOPMHUPOBaHMs CIEAYIOIIUX PETyIITUBHbIX
VY

3a7jaud B II03HABATEIbHYIO, CAMOCTOSTENPHBINA aHAIM3 yCIIOBHA MOCTH)XKCHUS IENU Ha
OCHOBe YyuéTa BBIJCIEHHBIX y4YMUTEEM OPHUEHTHPOB JNeHCTBHS B HOBOM y4yeOHOM
Marepuane; IUIaHAPOBaHWE IIyTH JOCTM)KEHHUS II€NIed; YCTAHOBJECHUE IIEIEeBBIX
IPUOPHTETOB, BBIIEIEHUE albTePHATHBHBIX CIOCOOOB MOCTIXKCHUS LETH U BEIOOP
Hanboee 3¢ HEeKTHBHOTO cII0c00a;

yMeHIe CaMOCTOSITETFHO KOHTPOJIHPOBAaTh CBOE BPEMS U YIPaBIATH UM;

yMeHle IPUHUMATE peIlieHus B IPOOJIEMHON CUTYalluH,

mocraloBka  y4eOHBIX  3amad, COCTaBJIeHMe IUlaHa U

[OCJIEIOBATEILHOCTH JIEMCTBUM;



oprafksanus paboyero Mecta IpH BEIIOTHEHUN XUMUYECKOTO SKCIIEPUMEHTA,; 0
IPOTHO3WPOBAHUE Pe3yJIbTaTOB 00yUeHHNs, OIlCHUBaHUE yCBOSHHOTO MaTepHaia,OleHKa
KA4eCcTBa ¥ YPOBHA IOJYYEHHEIX 3HAHHH, KOppeKiHa muiana 1 crnocoba getrernna g
HEOOXOIUMOCTH.

Ilo3nasamenvroie

OGyuaroruiics MOJIYYAT BO3MOXKHOCTH i1  (QOPMUPOBAHUS

CJIeIyIOINXITO3HABATEeNbHbIX Y Y J1:

noucl u BeIzeneHre nHGOPMAaILIUH;
aHasnMs ycioBuit u TpebGoBaHMIA 3a1a4u, BEIOOP, COIOCTaBIEeHHEe U 000CHOBaHHECIIOCc00a

peuICHuA 3a0a4U,

BEIOAD HamboIee SGPEKTUBHEIX CIIOCOOOB PEIICHHUS 3a/1a9i B 3aBUCUMOCTH OT

KOHKPETHBIX yCIIOBUIA;

BeIIBIDKEHNE ¥ 000CHOBaHME THIIOTE3H!, BEIOOP criocoda e€ MpoBepKy; O
CaMOCTOSTENIFHOE CO3MaHNe ATOPUTMa AESTENbHOCTH IIPY PELIEHUH IIPOOIeM
TBOPYECKOTO U TOMCKOBOTO XapaKTepa,

ymeH#is xapakTepH30BaTh BeIeCTBA IO COCTABY, CTPOEHHIO U CBOHCTBAM; OTHCHIBAHHE
CBOMEYB: TBEPIBIX, KMAKUX, ra3000pasHBIX BEIIECTB, BBIACICHUE UX CYIIECTBEHHBIX

ITPHU3HAKOB,

H30693)K€HI/I6 cocCTaBa HpOCTGfIHIHX BEIIECTB C IIOMOIIIBIO XMMHUYCCKHUX (i)OpMy.TII/I

CYITHOCTHU XUMHUUCCKHUX peaKHHﬁ C ITIOMOIIIBIO XUMHUYECKHX ypaBHeHHP’I; IIpOBEACHUE []
HaOroeHuii, OINHMcaHWe TPUIHAKOB M YCIOBUM TeUYeHUS

XAMUYECKUX PEaKIUii, BBIIIOJIHEHNE XUMHYECKOI0 3KCIIEPUMEHTA, BEIBO/IBI Ha

OCHOBC aHaJIku3a Ha6JIIO,Z[eHI/Iﬁ 34 OKCIICPUMEHTOM, PEIICHUE 3a/1a4, [TOJIydICHHC

XUMHYECKOU HH(bOpMaHI/II/I U3 pa3IndHbIX HCTOYHUKOB,
YMG}EIG OpPraHM30BbBIBATH UCCIICAOBAHUE C LEJIBIO IIPOBEPKHU IT'HIIOTES;

O
yMeHHe elaTh YMO3aKIIoueHus (MHAYKTHBHOE U 110 aHalOIWH) U BEIBOAByMeHue L
00BEKTHUBHO OIIEHHWBATh HH(POPMAIUIO O BEIIECTBAX U XUMHIECKHX MIPOIECCaX,

KPATHYECKH OTHOCHUTHCS K TICEBIOHAYYHOH HHQOPMALIUH.

KommynuxamugHole

OOyuarormutics IOIYYAT BO3MOXHOCTh IJiE (QOPMUPOBAHUS

CIIE Iy FOIIMX KOMMYHUKATUBHBIX Y Y [I:



rosiHoe 1 TouHOE BBIPAXXEHUC CBOUX MBICJIEM B COOTBETCTBUM C 3aJladyaMiy 1 yCIIOBHAMU
KOMMYHHKAaIUH,

afeklBaTHOE HCIIONB30BAHAC PEUYCBBIX CPCACTE JUDi  y4aclwd b [JUCKyooud U
apryMeHTallid CBOEH TO3UIIMK, YMEHHe IPeICTaBlIATh KOHKPETHOE COIEepXKaHUe C
COOOIIIeHrHEM eTo B MMCbMEHHOU U yCTHOHU opme,

onpdnenenue crnoco0OB B3aUMOJCHCTBHS, COTPYIHMYECTBO B TIIOMCKe M cbOope
nHopMaIuy;

a

olpefelieHHe CIIOCOOOB B3aMMONEWCTBUSA, COTPYAHHYECTBO B IIOMCKe U cOope
nHbOpMaIiKi, ydacThe B [OuUaliore, IUIAHUpPOBaHWE OOIIMX CIOCOOOB paboThI,
IIPOSIBJICHHE YBOKUTEIHFHOTO OTHOLIEHHS K APYTUM ydalllUMCS; OIIMCaHUEe CONEpPKaHUs
BBIIIOJTHSEMBIX JIEHCTBHH C II€IBI0 OPHUEHTHUPOBKA B TIPEAMETHO- TMPAKTHUECKON
NEATETBbHOCTH, YMEHHUS YUWUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAILIUU

Pa3InIHbIX ITO3UIIMU B COTPYAHHUYICCTBE;

GopNd/mupoBaTh  cCOOCTBEHHOE MHEHHE UM IO3MLHUIO, apryMeHTUpOBAaTh U
KOOPAMHUPOBaTh €€ C IO3ULUAMU INapTHEPOB B COTPYAHHUYECTBE IIPU BBIPAOOTKE

06mero PEUICHUA B COBMECTHOM ACATCIIBHOCTH,

OCYUkECTBIATh B3aUMHBIA KOHTPOJHh M OKAa3bIBATH B COTPYIHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

uTaHRpoBaTh 00IHe CIIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJb, KOPPEKIIHIO, OLIEHKY
nercTBul mapTHEpPa, yMETh yOeK1aTh;

ucrodb30BaTh a/leKBaTHBIE SI3bIKOBBIE CpPENCTBA ISl OTOOpa)KE€HUsS CBOUX YyBCTB,
MBICJIEH, MOTHBOB W TOTpeOHOCTeH; oToOpakaTh B pedud (ONUCaHUE, OOBICHEHHE)
Collep)KaHue COBepIIaeMbIX AeMCTBUM, Kak B (opMe I'DOMKOH COLUaIM3UPOBAaHHOMN

peud, Tak U B popMe BHYTPEHHEH pedy;

pa3BEBaTh KOMMYHHUKATHBHYIO KOMIIETEHIHIO, HWCIIONB3Ysl CpEeACcTBa YCTHOH H
HCHbMEHHONH KOMMYHHKAIMK NMPU paboTe ¢ TeKcTaMu ydeOHWKAa U JOMOJHUTEIBHOU
TUTEPaTypoOH, CIPABOYHBIMU TaOIHIaMU, IPOSBISITh NOTOBHOCTH K YBaXKEHUIO WHOMU

TOYKHM 3PEHUS IPU 00CYKISHUH Pe3yIbTaTOB BHIIIOTHEHHON paOOTHI.

[Ipeomemmuoie pesyivmamol

OO6yuamwmmuiicsi HAyYUTCS



HpI/IMEH}ITB OCHOBHBIE METOObI TIO3HAHUS.
nalmoserue, UBMEPRHUE, SKCIICPUMEHT!

OHI/ICEIBaTB CBOICTBA TBépI[BIX, KUIOKHUX, F83006p8,3HI>IX BCIICCTB, BBIACIIAA UX
CYLICCTBECHHBIC IIPU3HAKH,

packPbIBaTH CMBICIT 3aKOHA COXPaHEHHS MAacChl BEIIECTB, ATOMHO-MOJIEKYIIIPHON TEOPHH;

pasnkgaTh XuMHIeckre U (pU3ndecKue sBIeHMS,
Ha3plBaTh IPHW3HAKM M YCIOBHS IPOTEKAaHMS XUMUYECKUX PpEaKIluii;
cobnraTe npaBuia 0e30MacHOM pabOTHl IPH IIPOBEINECHUHU OIIBITOB;

MOJIHJOBAThCS J1a00paTOPHBIM 000pyAOBaHUEM U IIOCY I0H;
10Ty 4aTh, coOupaTe raszoo0pasHble BelllecTBAa W  pacllo3HaBaTh  UX;

xapakrepu3oBaTh (GU3UUECKHE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COCTUHECHUN,
POHOTUTH OIIBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA
M3yYEeHHBIXKJIACCOB HEOPTraHUYECKUX BEIECTB;
paCK&IBaTB CMBICIT TIOHSITUSL «PacTBOP», BBIYHCIATH MAacCOBYIO
JIOJII0 PACTBOPEHHOIO BEIECTBA B PaCTBOPE,
rotoBiTh PacTBOPEI C OIPEAESITEHHON MacCOBOU 10JIEA PaCTBOPEHHOTO
BGH.[CQTB&; XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUECKHX
CBOMCTBBEIILIECTB oT
THIIA
KPHUCTAJININYECKOU peIIETKH,
onpefibIATh BUI XUMUUECKON CBSI3U B HEOPTaHUYECKUX COETUHECHUSX;
packPeIBaTE OCHOBHBIE TIOJNIOKEHUS TEOPHU DIEKTPOJIUTHUECKON ITHUCCOLUAIINH,
COCTaBJISITh YPaBHEHUS 3JIEKTPOJIUTUYECKON MUCCOLMALIMU KUCIIOT, IIeJI0o4el, colled U
peakiuii "OHHOTO 0OMEHa;
paCKBBIBaTB CYIITHOCTh OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHEIX PEAKLUW, OIpenesiTh
OKHCJIUTEIH U BOCCTAHOBUTEID,
COCTEBIISITH ypaBHEHHUSI OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKHHﬁ; Ha3bIBaTh (DAKTOPHI, BIUSIONIAE HA CKOPOCTh XUMUYECKON
peaKEHI/I;

XapaKTepHu30BaTh B3aUMOCBI3b MCXKIY COCTaBOM, CTPOCHHEM H CBOMCTBaMM



HEMETAJIJIOB U MECTAJLJIOB,
HpOﬂBI{I/ITB OIIBITHI 1O IMOJYYECHHIO U U3YUCHUIO XUMUYCCKUX CBOMCTB Pa3INYHBIXBCIICCTB,

rpaMéTHO 00pAIaThCs C BeIIeCTBAMHE B IOBCEHEBHOM JKU3HHU.

OOyuaronuiicsi MOJY4YHT BO3MOKHOCTb HAYYHThCS !

d
BBIABHIATE W IIPOBEPATH OKCIOCPHUMCHTAIBHO THUIOTE3BI O XUMUHYECKUX CBOMCTBax

BEIIIECTB Ha OCHOBE HX COCTaBa UM CTPOCHUSA, UX CIOCOOHOCTH BCTyIIaTb B XUMHYECKUEC

peaxiiuy, 0 XapakTepe W MPOIyKTax pa3luuHBIX XUMUYECKUX DEaKlui,

xapaltepr3oBaTh BeIeCTBA IO COCTaBy, CTPOEHMIO M CBOWCTBAaM, YCTaHABIMBATH

TIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIy JaHHBIMH XapaKTEPUCTUKAMH BEIECTBA,

cocThBIATH MOJIEKYIIApHEIE ¥ HOIHbIE MOHHBIE YPABHEHUS 10 COKPAIIEHHBIM HOHHBIM

YPaBHEHUAM;

porHo3MpoBaTh  CIOCOOHOCTH — BEIECTBA  MPOSBIATH  OKUCIMTENBHBIE  HIIH

BOCCTAaHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTEIIeHEe! OKHUCIIEHHS 3JIEMEHTOB, BXOIAIINX B

€ro COCTas,

BBIIBUTaTh U TPOBEPATh OKCIEPUMEHTAIBHO THUIIOTE3Bl O pe3ysbraTax

BO3JIEUCTBHUS pa3NUHBIX (aKTOPOB HAa U3MEHEHHE CKOPOCTH XUMUYECKOMPEaKIINH,

a WCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS IUISL

DKOJIOTUYECKH  I'PaMOTHOIO
ITOBEZICHUS B OKPYXKAIOIIEN CpELE;
HCIIALB30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIMH IIPY BBIIIOJTHEHUY ITPOEKTOB U
peleHrd yueGHO-MCCIIEOBATEIHCKUX 3a7ad [0 M3Yy4YeHHIO CBOMCTB, CIOCOOOB
MOJy4YeHHUs U PACIIO3HABAaHUS BEIIECTB,
06BbeRTHBHO OLCHUBATE HHQOPMALIMIO O BELIECTBAX M XUMHYECKHMX IMpOIeccax;
ocosHaate sHauenue TEOPETHUECKUX 3HAHUM 110 XUMHH [JIs IIPAKTUYECKON
NEesITeIbHOCTU YEJIOBEKA,
co3gfBaTh Momend M CXeMBI JId pelleHus ydeOHBIX M IIO3HaBATENILHBIX 3a/1ad,
noHUMAaTE HEOOXOAUMOCTEh COOIIIONCHUS MPENIIUCAaHUM, IIpeaiaraéMeiX B

WHCTPYKIMSX IO WCITOJIb30BaHUIO JIEKAPCTB, CPEICTB OLITOBOM XUMHH H JP.



2 COAEPKAHMUE ITPOI'PAMMDBI BHeypouHOii 1eATeIbHOCTH
«XHUMMUA» nasa 9 knaceca (34 yaca) ¢

UCHOJIL30BAHUEM 000pYI0BAHUS LU POBO JadopaTopuu « Touka poeTay

Pazgen 1 Xumuueckasi 1abopatopus (1 yac)

IIpaBHHa TEXHUKH Oe30I1aCHOCTH IIpu IIPOBCACHHUU HCCHGHOB&HHﬁ, MCOHNIUHCKHEC

aInTeYKH MepBOU TOMOIIM B KabuHeTe XUuMuUu. THCTPYKTaX M0 TeXHHUKE O€30IIaCHOCTH.

XpaHeHue MaTepHalioB U PeaKTUBOB B XUMHUUECKOU tabopaTopun

Paszgen 2. BemecTBa, koTopbie Hac okpy:karoT (9 yacoB) [IpocTeie u
CJIO’KHBIE BEIIIeCTBA. X UMUYECKHUE DJIEMEHTHI.

JlaGopaTopHbIit onbITNe1

«ITomyuenue kuciIopoja U3 MEPEKUCH BOAOPOIA, JOKA3aTENBCTBO ero Hanuuus». Bona B
MaciTabe miaHeTsl. Ou3nyeckue CBOMCTBA, MapaJoKChl BOAbI, CTPOSHUEBO/IEL.
ITokazaTtenu kadecTBa Bonbl. MccienoBanre BOABI U3 Pa3HBIX UCTOYHUKOB
JlabopaTopHbiii onbITNe2«OnpeneneHre BOJOIPOBOAHON U JUCTAIUIMPOBAHHOUBOABD)
JlabopaTopHbIil onbITNe3«OKpacka HHIUKATOPOB B HEUTPAIBHON Cpezie»

Pasznen 3. SIBjieHus, npoucxoasimue ¢ BelecTBamu (2 yaca)

Yucteie BemecTBa B cMecu. Kimaccudukanus cMmeceit. CiocoObl pazfielieHus] CMeCeid:
IefCTBHe MAarHWTOM, OTCTaWBaHWEe, (QUILTPOBaHME, BBIMApUBAaHME, KPUCTAJLUIM3ALNS,

JUCTHUIIIIAIINA

IIpakTHyeckas padora Nel «o4HMCTKa BOJBI U BO3yXa OT TBEPABIX YACTHUID

Pazgen 4. OcHOBBI 3KCIePUMEHTAJbHON XHMHUH (8 yacoB)

IIpakTHuyeckas paGora Ne2«OrmpenesieHre TeMIIepaTypbl KPUCTATLUIA3ALUN
BEIlIECTBa»

dusnyecKre U XUMHYECKHE SBJICHUS. BhlfeneHue 1 NorIoleHue Teria — IpA3HaK
XAMAYECKOU peaKIUu.

I[MpakTHyeckas padora Ne3 «Dx30TepMUYECKas PEAKLIUA»

IpakTuyeckas pabora Ned «IDHAOTEpMUUECKAS peaKIUD)



CkopocTb XUMUYECKIX peaKklnii. X UMUYECKUE MpeBpaIieHns. X UMUYeCKHe
peakuuu. X¥MMAYECKUE YPaBHEHHUS. BEINOITHEHNE TPEHUPOBOUHBIX YIIPOKHEHHH I10

COCTARTIEHMIO YPABHEHWI XUMUYECKUX PeaKiid. THIIB XUMUMCCKIX DEAKIINH.
IIpakTHueckas pa6ora NeSy» Tumsl XuMUIecKUX peakIiui

Paszges 5. OcHoBBI 3JIeKTPOIUTHYECKOH TUcconuanuu (7 4acoB)
DJNeKTpoIuTHYEeCKas TUCCOLUalUs — TJIABHOE yCIOBUE MPOTEKAHUS PEeaKIMiB pacTBOpax.
DJeKTpoIUTHYEeCKas: TUCCOLMAITUS KUCIIOT, IeJlouel U CoJel.

IIpakTHyeckas pabora Ne6 «DIIEKTpOIUTAYECKAS JTACCOLIAALINS
IMpakTueckas padoTaNe7 « CunbHbIe U cnabble SMeKTPOTUTHD
IpakTHyeckasi paboTalNe8» Biusaue TemiepaTypsl Ha JUCCOLUAITHION.
IpakTnuyeckasi padora Ne9 «BiausiHue KOHIIEHTPAlUKU pacTBOpa Ha AUCCOITUAIIUAION
Pemenue OKCIEpPUMEHTAJIbHBIX  3aJad 10  TeMe

«INEKTPONUTAYECKAS AUCCOLIAALIHSD .

Pa3nen 6. [IpakTHky™M Mo H3y4eHHIO CBOIHCTB BellleCTB OCHOBHBIX KJIACCOB
HeoOpraHu4ecKux coequHeHui. (7 yacoB) OKcUbl: KiiaccuuKaims,

HOMCHKIJIaTypa, CBOI\/JICTBa, I[NOJIY4YCHHUEC, IPUMCHCHHUC.

JlaGopaTopubiii onbIT Ned4. HaOmroneHrne pacTBOPUMOCTHA OKCHAOB AIFOMHUHUS,HATPHUS,
KQJIBLIUS U MENIUA B BOJIE.

[I'unpoxcunbl. OcHOBaHUS: KJIaCCU(PHUKAIUA, HOMEHKIATypa, IIOTyYeHue.
IIpakTnueckas padora Nel0 « Onpenenenue PH pacTBOpoB»

IIpakTUueckas pa6ora Nell «Peaxknus HelTpanuzanumu
B3anMoge#icTBre THAPOKCHAA HATPUS C COJISTHOU KUCITIOTO AM(pOTEpHBIE OKCUABL U
runpokcuel. Kucnotsl. Coctas. Knaccudukanus.

Homenknatypa. Ilomydenue KuciaoT. XuMU4ecKue

CBOMCTBA KHUCIIOT

JlaGopaTopHblii onbIT Ne6.

«B3aumopeticTBre MeTa/uioB (MarHus, LHUHKA,

KeJyesa, MeJIi) C paCTBOPaMM KHCIIOT.»

Conu. Knaccudukanus. Homenknarypa. CrocoOsl noiydeHus cosedi. CBoHcTBacoen



