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PABOYAS TPOI'PAMMA 10 o xumuu s 8 kiacca ¢

HCIO0JIb30BAHUEM 000pya0BaHus HeHTpa « Touka pocTay

B o0ydenun xumum OO0JbIIIOE 3HAYCHHUE HMEET OHKCICPUMEHT. AHaIu3upys
PE3yNbTaThl MPOBEAEHHBIX OIBITOB, YJallhecs yOEKIaloTCs B TOM, YTO T€ WIIH
WHBIC TEOPETUYECKUE TMPEACTABICHUS COOTBETCTBYIOT WM MPOTUBOpEYAT
peanbHOCTU. TOMBKO OCYIIECTBISAE XUMUYECKUN IKCIIEPUMEHT MOXKHO IMPOBEPUTH
JIOCTOBEPHOCTh TMPOTHO30B, CJACIAHHBIX HAa OCHOBaHUU Teopuu. B mporecce
AKCIIEPUMEHTAJIbHOW  pabOThl  ydamuecs MPUOOPETAIOT  OMBIT  MO3HAHUS
pEaTbHOCTH, SIBISIONIMNCA BaKHBIM 3TanoM (OPMHUPOBAHUSA y HUX YOEKIEHUM,
KOTOPBIE, B CBOIO OYEPE/b, COCTABJISIIOT OCHOBY HAYYHOTO MUPOBO33PEHUS.
Bueapenue o6opyaoBanus nudpoBoi adopaTtopun 1eHTpa «Touka pocTtay
MO3BOJIUT KAueCTBEHHO HM3MEHHUTH Mpoliecc oO0yueHus xumuH. KoinuecTBeHHBIE
AKCIIEPUMEHTHI TO3BOJIAT IOJy4YaTh JOCTOBEPHYIO HH(OOPMALMIO O MPOTEKAaHUU
T€X WA HWHBIX XMMHYECKMX MPOIEccax, O CBOWCTBAaX BemiecTB. Ha ocHoBe
MOJTYYEHHBIX IKCICPUMEHTAIBHBIX JAaHHBIX O00y4aeMbIE CMOTYT CaMOCTOSITEIBLHO
JenaaTh BBIBOABI, 0000IATh pPE3yJbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OyJIeT CHoCOOCTBOBATH TMOBBIMICHUIO MOTHBAllUM  OOyYEHUS
IIKOJIbHUKOB.
Jlns m3ydeHus mnpeaMera «XHMHUsS» Ha 3Tale OCHOBHOTO 00IIero oOpa3oBaHUs
OTBOJUTCS 68 yacoB: 8kj1acc —68 4acos;

JlanHast oOpasoBaTeibHas IporpaMMa oOO€CIeUYMBACT YCBOCHHE YYAIIMMUCS
BOKHEUIIIMX  XUMHUYECKUX 3aKOHOB, TEOpUA U  TOHATUH;  (HOPMHUpPYET
NpeACTaBICHUE O POJIM XUMHHU B OKpY)KalollleM MHUpE W KU3HHM uesoBeka. [lpu
ATOM OCHOBHO€ BHMMAaHUE YJESAETCS CYIIHOCTH XMMUUYECKUX PEAKIUi U METOJaM
UX OCYILECTBJICHUSI.

OIHUM W3 OCHOBHBIX TMPUHITMIIOB MOCTPOSHMS MPOrpaMMbl SIBJISIETCS] TPUHITUIL
JOCTYITHOCTH. OKCHEPUMEHTAJIbHbIC JaHHbIC, TOJYyYCHHBIC YYaIllUMUCS TpHU
BBITIOJTHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISAIOT YYAIIUMCS CaMOCTOSITEIBHO
JenaTh BBIBOJIBI, BBISBISITh 3aKOHOMEpPHOCTH. [loaxonbl, 3amoXKEHHbIE B
CoJIep>KaHKe MIPOTpaMMbl Kypca, CO3/Ial0T HEOOXOIUMbIE YCIOBHUS JJIsI CHCTEMHOTO
YCBOEHHUsI YyYalllUMHCS OCHOB HAayKH, IS OOECIEeUCeHHS pPa3BUBAIOIIETO U

BOCIIMTBIBAIOLICTO BO3I[CIZCTBHH O6y‘{eHI/I$I Ha JINYHOCTb y4amerocs.



dopMupyembie 3HAHUS JTODKHBI CTaTh OCHOBOW CHCTEMBI YOSKICHHIA IITKOJILHHKA,
LEHTPAIbHBIM AJIPOM €r0 HAYYHOTO MUPOBO33PEHUS.

Ha 0a3e uentpa «Touka pocta» obecrnieunBaeTcsi peanus3aiusi 00pa3oBaTeIbHBIX
MporpaMM  €CTECTBEHHOHAyYHOM M  TEXHOJIOTMYECKOM  HAIPaBICHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHMSIMHU 3aKOHOJATENHCTBA B cdepe
oOpa3zoBaHusl U ¢ y4€ToM pekoMmeHmauuii denepanbHOro omneparopa ydyeOHOro
npeaMera «XUMHUD).

OOpasoBarenbHasi MporpaMMa TO3BOJISIET HHTETPUPOBATH  pealu3yeMbIe
MOJIXO/Ibl, CTPYKTYPY U COJEp’KaHWE NMPHU OpraHU3alMu OOy4YeHHs XUMUU B §—9
KJIacCax, BBICTPOGHHOM Ha 0a3e JII000ro M3 JOCTYIHBIX Y4€OHO-METOAMYECKHX
komruiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocray mpu peanusanuu aaHHoit OI1

IMO3BOJIICT CO3aTh YCIOBUA:

O I paCIUPCHUA COACPIKAHNA IIKOJIBHOTO XUMHUYICCKOI'O 06pa303aHH51;
O JII ITIOBBIIICHU A MMO3HABATEILHOU AKTHUBHOCTH O6y‘IaI-OIHI/IXC5I B

€CTECTBEHHOHAYYHOUH 00JacTH;
O 11 pa3BUTHS JUYHOCTH peOEHKa B Tmpolecce OO0y4YeHUs XUMHUHU, €ro

CIOCOOHOCTEM, (POPMUPOBAHUS U YAOBIECTBOPEHUS COLMAIBHO 3HAYUMBbIX[]
MHTEPECOB U MOTPEOHOCTE;
O gns pabGoThl ¢ ONAapEHHBIMHM IIKOJIBHUKAMM, OpPraHU3alldd WX PAa3BUTHUS B

Pa3IUYHBIX 00JACTSAX 00pa30BaTEIBHOM, TBOPUECKOM nesteasHocTu.00

eab u 3axaun

1. Peanuzamnusi OCHOBHBIX 0O0II€00pa30BaTEIbHBIX MPOrPaMM MO y4E€OHBIM
npeaMeTaM €CTECTBEHHOHAYYHOW HAIMpaBIIEHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHOH EATEIHLHOCTH 00yUaIONINXCS;

2. BBEJEHUE COBPEMEHHBIX CPEACTB O0YUYEHUS! U BOCIIUTAHUS JJIA U3y4YeHHS (B
TOM 4yHUClie AKCIIEPUMEHTAIIBHOTO) JUACIUILIAH (Momyneit)
€CTECTBEHHOHAYYHON  HAIMpaBJICHHOCTH TPU peaJu3allid  OCHOBHBIX
00111e00pa30BaTEIbHBIX porpaMm U JIOTIOJTHUTEIHHBIX
oOmieoOpa3oBaTeNbHBIX MpOTrpaMM, B TOM 4YHWCIE IS PaCHIMPECHUS
CoZIepKaHusl y4eOHOTO TIpeaMeTa « XUMUSD).

3. BOBJICUEHHUE YYAIUXCS B MPOCKTHYIO ESATEIbHOCTb.

[Ipodunpuelii  KOMIUIEKT  oOopymoBaHusi 1eHtpa «Touka  pocrtay

obecnieunBaeT A(PEKTUBHOE JIOCTIDKCHHE O00pa30BaTENIbHBIX  PE3YJIHbTaTOB



oOyJaronMMucs 1O M[porpaMMaM €CTECTBEHHOHAyYHOM  HalpaBJIEHHOCTH,
BO3MOXXHOCTh YTJTYOJIEHHOTO M3YY€HHS OTACIbHBIX MPEIMETOB, B TOM YHWCIE IS
(opMupoBaHus H300PETATEIBCKOT0, KPEATUBHOIO, KPUTHYECKOI'O MBIIICHUS,
pa3BuThs (QYHKIIMOHAJIHHOW TPAaMOTHOCTH Yy OOy4aloluxcs, B TOM YHCIE
€CTECTBEHHOHAYYHOU U MaTEMaTHUECKOM.

DKCIEpUMEHT SIBIISIETCS UCTOUHUKOM 3HAHUN U KPUTEPUEM MX UCTUHHOCTHU B
Hayke. KoHIenuusi cCoBpeMEHHOro 00pa3oBaHuUs MOAPAa3yMEBAET, YTO B y4eOHOM
DKCIIEPUMEHTE  BEIYIIYH  pOJib  JIOJDKEH  3aHATh  CaMOCTOSITENIbHBIN
UCCIIEIOBATENbCKUN YUEHUUECKHUI SKCIIEPUMEHT.

CoBpeMEHHbIE 3KCHEPUMEHTAIBHBIE HCCIECOBAHUS MO XHMHH YK€ TPYIHO
OpEeICTaBUTh O€3 HCIOJIb30BAHUS HE TOJBKO AaHAJOTOBBIX, HO MU LU(POBBIX
M3MEPUTEIBHBIX pruOOpOB. B denepanbHOM ['ocynapcTBeHHOM
Oo6pazoBatenbHoM Cranaapre (OI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATBHBIX
y4eOHBIX JAEWCTBUN, NPUOOpPETAaEMbIX YYallUMUCA, JOJDKHO CTaThb YMEHHUE
«MPOBEJEHUSI OMBITOB, MPOCTHIX SKCHEPUMEHTAIBHBIX HUCCIEAOBaHUM, MPAMBIX H
KOCBEHHBIX HM3MEPEHHM C HCHOJIb30BAaHUEM AaHAJIOTOBBIX U  LU(POBBIX
U3MEPUTENBHBIX IPUOOPOBY.

VY4eOHbIl HKCIEPUMEHT MO0 XHMHH, MPOBOAMMBIA Ha TPaJgULIMOHHOM
o0opynoBanuu, 6€3 mpuMeHeHUs ITU(POBBIX JabOpaTOPUil, HE MOKET MO3BOJIUTH
B INOJIHOM Mepe PEIIUTh BCE 3a/laud B COBPEMEHHOM IIKOJIe. JTO CBA3AHO C
PAIOM MPUYMH:

TPaJAMLIMOHHOE WIKOJIBHOE OO0OpYIOBAaHHE H3-3a OrPAHMYEHUS TEXHUYECKHUX
BO3MOXHOCTEM  HE  TMO3BOJIIET NPOBOJUTH  MHOTHME  KOJHMYECTBEHHbIE
MCCJIEI0BAHMS;

JUTUTEJIbHOCTh MPOBEACHUS XMMUYECKUX MCCIEIOBAaHUN HE BCETJla COrjiacyeTcs
C JUTUTEIBbHOCTBIO YU€OHBIX 3aHATHI;

BO3MOXHOCTh ~ NIPOBEIECHHUSI ~ MHOTHMX  HMCCJIEJAOBAHMM  OTrpaHUYMBAECTCS
TpeOOBAaHUAMU TEXHUKH O€30MACHOCTH U Jp.

[MudpoBas nabopaTopusi MOJHOCTHIO MEHSET METOJUKY W COJACpKAHUE
HKCIIEPUMEHTAJILHON IEATEIBHOCTH U PEIIAeT BhIIIEHIEPEUNCICHHBIE TPOOIEMBI.
[upokuii CEeKTp NaTYUKOB MO3BOJIAET YUAIIMMCS 3HAKOMUTHCS € MapaMeTpamMu
XUMUYECKOTO HKCIIEPUMEHTAa HE TOJBKO HAa KAayeCTBEHHOM, HO UM Ha
KOoJHuecTBeHHOM ypoBHe. lludpoBas naboparopus MO3BOJISIET BECTU
JUIATENbHBIN SKCIIEPUMEHT JJa)Ke€ B OTCYTCTBHUE IKCIIEPUMEHTATOPA, & YACTOTA UX

I/IBMepCHI/Iﬁ HCIIOABJIACTHA YCJIIOBCUYCCKOMY BOCIIPHUATHIO.



B npomecce ¢opMupoBaHHS OKCHEPUMEHTANbHBIX YMEHUH YUYCHHUK
oOyuaeTcst IpeCTaBIATh HH(OPMALIKIO 00 UCCIeIOBAaHUH B UETHIPEX BUJIAX:
B BepOalbHOM: OMNHCHIBATH SKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJEIb
DKCIIEPUMEHTa, (PUKCHUPOBATH BHHMAaHHE Ha HM3MEPSIEMbIX BEJIMUYMHAX,
TEPMHUHOJIOTHH;

B TaOJHMYHOM: 3aIIOJIHATH Ta6J'II/IHBI JaHHBIX, JICKAIINX B OCHOBC ITOCTPOCHMHA

rpa@ukoB (MpyU ITOM Yy ydalllMXCsi BO3HUKaeT mnepBuyHoell mpencraBieHue o
MacmTabax BeJMYH);

B TrpapuueckoM: CTPOUTh TIpaduku 1O TaOJMYHBIM JaHHBIM, 4YTO JaéT
BO3MOKHOCTh TIE€PEXOJAa K BBIIBMKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXIy BeIUYMHamMu (IIPU 3TOM YYHUTENb ITOKa3bIBa€T IPEUMYIIECTBO B
BU3YaJIU3alMH 3aBUCUMOCTEN MEXTy BETMUMHAMMU, HATJISAHOCTD U
MHOT'OMEPHOCTb);

B BHUJE MAaTE€MaTUYECKHX YpaBHEHUM: J1aBaTh MAaTEMaTUYECKOE ONUCAHUE
B3aMMOCBSI3H BEJIMYMH, MaTEMaTHUECKOE 0000IICHHE.

[lepexon oOT KaXAOro JsTama MpeacTaBiICHUs HHGOPMALUK 3aHUMAET
JOBOJIbHO OOJBIION MNPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3ToT mpouecc
HEO0OXO0/IUM, HO B CTApIIMX KJIaccaX MOXHO ObUIO ObI 3TO BpeMs MOTPATHTHh Ha
perieHre OoJjiee BaXXHBIX 3aMad. B 3ToM miaHe nudpoBbie JTabopaTopuu
CYILIECTBEHHO DKOHOMSAT BpeMs. JTO BPEMS MOXKHO NOTpaTtuTth corsiacHo PI'OC
Ha (QOpPMHUpPOBAHUE HCCIEAOBATEIbCKUX YMEHMHM  ydyalluxcs, KOTOpbIE
BBIPAKAIOTCS B CIEAYIOIIUX TEUCTBUSX:

- ompeieNieHrue IPOOJIEMBI;

IIOCTaHOBKaA HCCHGHOB&TCHBCKOﬁ 3aJa4u,

IIJTAHUPOBAHUEC PCHICHUS 3aa49H;

MMOCTPOEHHUE MOJICIIEH;

O O O 4a

BBIABHKCHUC I‘I/IHOTGS;D OKCIICPpUMCHTAJIbHAA IIPOBEPKa THMIIOTE3; O anamus

JTAHHBIX YKCIIEPUMEHTOB WM HabmoeHnit; O dhopMynupoBanme BHIBOOB.



1. MIJIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA TIPOTI'PAMMBI
BHeYypoO4HOii AesiTeabHoCTH « XUMMUA» 1uis 8 Kitacca ¢ ucnojib30BaHueM
o0opynoBanus neHrpa «Touka pocTa» ¢ onuMcaHHEeM YHUBEPCAJIbHBIX

Y4eOHBIX AefCTBUI, JOCTHTAeMbIX 00y4aIOIMMHUCSI
JIMYHOCTHBIE Pe3yJabTaThl

OOy4arontuiicst TOJYYUT BO3MOXHOCTh JUJII  (POPMHUPOBAHUS  CIICIYIOIIUX
JUYHOCTHBIX Y Y /I:

0 omnpeneneHre MOTHBAIIUKA U3YYCHUSI yIeOHOTO MaTepuaa;

O ormeHuBaHME yCcBaMBaeMoOro y4eOHOTO maTepuana, UCXOAS U3 COUUAIBHBIX U

JIMYHOCTHBIX HGHHOCTGﬁ;

0 mnoBelieHUE CBOEro 0Opa30BATEIBLHOIO YPOBHS M YPOBHS TOTOBHOCTU K
M3YUYCHHUIO OCHOBHBIX UCTOPUUECKUX COOBITHUM, CBSI3aHHBIX C Pa3BUTHEM XUMHUHU
1 00111eCTBa;

0 3HaHue mpaBUJl TOBEJCHUS B YPE3BBIYANHBIX CUTYAIIUSX;

0 oueHuBaHWE COIUATBHOW 3HAYUMOCTH MpOdeccuid, CBA3aHHBIX ¢ Xxumueit; O
BJIaJICHHUE TIPaBMIIaMH 0€30MacHOr0 OOpaIlIeHNsl C XUMHUYECKUMU BEIECTBAMU U

000pyI0BaHUEM, IPOSBIIEHUE FKOJIOTUYECKON KYJIbTYPHI.

MeTanpeaMeTHbIe pe3yJbTATHI

Pecynsmuensie

OOyyaromuiicss MOJYYUT BO3MOMKHOCTH i (OPMHUPOBAHUS  CIEAYIOIINUX

perysaTuBHbIX Y Y /1:

0 menemonaranue, BKJIIOYAash TIOCTAHOBKY HOBBIX II€JIeid, TpeoOpa3oOBaHUE
MPaKTUYECKOHN 3a7a4i B MO3HABATEIbHYIO0, CAMOCTOSTEIIbHBIA aHAIU3 YCIOBHI
JOCTUKEHHUS 1IeJIM Ha OCHOBE Yyu€Ta BBIJICJIICHHBIX YUYHUTEJIEM OPUCHTHUPOB
JICUCTBUS B HOBOM YYeOHOM MaTepualie; TUIAaHUPOBAHHUE MYTH JOCTIKCHHS

LICJICH;

O YCTAHOBJICHHUEC LCJICBBIX IIPUOPUTCTOB, BBIACICHUC AJIbTCPHATHBHBIX CII0COOOB

JOCTIKEHUS 1IeTT U BIOOP Hanbonee 3pPpeKTUBHOTO cr1ocooa;

0 yMeHHe camMOCTOSTENBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;

0 yMeHHe NpUHUMATH PELICHHS B IPOOJIEMHON CUTYyAlUH;



0 nmoctaHoBKa Yy4eOHBIX 3a7ad, COCTaBJICHHE IUIaHA M TIOCIEI0BaTEIbHOCTU
JICUCTBUU;

0 opranuzanusi pabo4yero MecTa npy BBITOJHEHUU XUMMUYECKOTr0 dKcnepumenTa; O
MIPOTHO3MPOBAHUE PE3YJIbTATOB 00YUCHUS, OIICHUBAHNE YCBOCHHOTO MaTepuara,
OIlCHKAa KayeCcTBa M YPOBHS IMOJYyUYCHHBIX 3HAHWM, KOPPEKIUs IJIaHa U criocoba
JEHUCTBUS MTPU HEOOXOTUMOCTH.

llo3nasamenvuvie

OOyuvaromuiics TMOJYYUT BO3MOXKHOCTh Il  (OPMHUPOBAHUS  CIETYIOIINX

Mo3HaBaTeNbHBIX Y Y /I:

0 mowuck u BeieNieHrEe HHGOPMAIIUH;

0 ananu3 ycioBuil U TpeOOBaHUM 3a7a4u, BEIOOP, COMOCTABIEHUE U 0OOCHOBAaHHE
croco0a peleHus 3a1auu;

O BbIOOp Hambonee 3(pHEKTUBHBIX CIIOCOOOB PELICHUS 33J]a4l B 3aBUCUMOCTU OT
KOHKPETHBIX YCJIOBUU;

0 BbIABMXKEHHE U 00OCHOBAHUE THIIOTE3BI, BEIOOD criocoba €€ MpOBEPKU;

0 camocToATENbHOE CO3[IaHHE AITOPUTMA JACSITENBHOCTU MPU PELIEHUU MpodsieM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

0 ymeHus XxapakTepus30BaTh BELIECTBA 10 COCTABY, CTPOCHHUIO U CBOICTBaM;

0 omuceiBaHME CBOWCTB: TBEPIBIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BBIICICHHUE

X CYIICCTBCHHLBIX IIPU3HAKOB,

0 uzoOpaxeHne cocTaBa MPOCTEHUINNX BEIIESCTB C MOMOIIBI0 XUMHUUYECKUX (popMy
Y CYIIHOCTH XMMHUUYECKHUX PEAKIHI C TOMOIIBbI0 XUMUYECKUX YPABHCHUH;

0 npoBeneHue HAOMIOJCHUM, OINMUCAHUE TMPU3HAKOB U YCJIOBUH TEUYCHUS
XAMUYECKUX PEAKIHUM, BBIMOJHEHUE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBOAbLI Ha
OCHOBE aHaJIM3a HAOMIOJACHUHN 3a SKCIIEPUMEHTOM, pElICHUE 3aj1ay, MOJTyUYeHHE

XUMUYECKON HH(POPMAIINH U3 PA3TUYHBIX NCTOYHUKOB,;
0 ymeHue opraHu3oBBIBATh UCCIEAOBAHUE C LETbIO MPOBEPKH runoTe3; U ymenue

JenaTh YMO3aKIIOUeHUsl (MHAYKTUBHOE M 0 aHAJOTMU) U BbIBOJGI; [ ymeHue
O00OBEKTHBHO OIEHWBATh MH(POPMAITHUIO O BEIIECTBAX M XUMUYECKUX MPOIleccax,

KPUTUYCCKHU OTHOCUTBLCS K HCCBHOHaquOﬁ I/IH(I)OpMaHI/II/I.



KOMMVHMKCZWIMGHble

OOyuvaromuiics TMOJYYUT BO3MOXKHOCTh [JJIs1  (OPMHUPOBAHUS  CIETYIOIIUX

KOMMYHHUKATUBHBIX Y'Y JI:

O IMIOJIHOC 1 TOYHOC BBIPAXKCHUC CBOUX MBICIIE B COOTBETCTBUM C 3aJadyaMHt U

YCIIOBUSIMHU KOMMYHUKAIIUN,

O AJICKBATHOC HCIIOJIB30BAHUC PCUCBLIX CPCACTB IJIA Y4AaCTUSA B JUCKYCCHUHU U
AprymCcHTanu CcBOEH mo3uaun, YMCHHC IIPCACTABIIATHE KOHKPCTHOC COACPIKAHUC C

COOOIIIEHHEM €T0 B MMCbMEHHOM U YCTHOHU opMme,

O ompeiesieHue CIocoO0B B3aUMOJCHCTBUS, COTPYJIHUUYECTBO B IIOUCKE U
cOope uHdpopmaIuu;

a OINpEENICHHE CHOCOOOB B3aMMOJIEUCTBHSI, COTPYJIHUYECTBO B IOUCKE H
coope nHopMaIH, y4acTHe B JUajIore, INaHUPOBAHKUE OOIIHUX CITIOCOOOB paboTHI,
INPOSIBJIEHUE YBAKHUTEIBHOTO OTHOIICHUS K JPYTUM YYalllUMCS; OITMCaHHE
collepKaHUsl BBITIOJHSACMBIX JEHCTBUN C IEIBI0 OPUEHTHUPOBKH B IMPEIMETHO-
MPaKTHYECKOMN JeATeTbHOCTH; YMEHHUS YUUTHIBATh pa3HbIe MHEHUS M CTPEMHUTHCS K

KOOpANHAlKU pa3JIMIHbIX HO3I/I]_II/If/'I B COTPYAHUYICCTBC,

a dbopmMynupoBaTh COOCTBEHHOE MHEHHE W TO3UIIMIO, apTyMEHTUPOBATh M
KOOPJIMHUPOBAThH €€ C MO3UIMSMHU MAPTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE

00111eT0 PeIIeHUsS B COBMECTHOM JAeATEILHOCTH;

O OCYHICCTBJIATD B3aUMHBIN KOHTPOJIb M OKa3blBaTb B COTPYAHHUYCCTBC

HEOOXOIMMYIO B3aMOIIOMOIIIb;

0 IUIAHUPOBATh  OOIIME CHOCOOBbl  PabOThI;  OCYIIECTBISATH  KOHTPOJIb,
KOPPEKIUIO, OLIEHKY JIeMCTBUI mapTHEPA, yMETh YOEK1aTh;

O UCTIONIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPEACTBA JUISI OTOOpPaKEHHSI CBOUX
YyBCTB, MBbICICl, MOTHBOB M MOTpPeOHOCTEH; OTOOpakaTh B peud (ONucaHUeE,
OOBSCHEHHE) COAEpKAHUE COBEPIIAEMBbIX ACHCTBUH, Kak B (opmMe T'pOMKOi

COLIMAJIM3UPOBAHHOMN peun, Tak U B (popMe BHYTPEHHEN peyH;

o pa3BUBaTh KOMMYHHUKAaTHBHYIK0 KOMIIETEHIINIO, UCIIOJIb3Ysl CPEACTBA YCTHOM
U TNHCbMEHHOM KOMMYHUKAlMu TMpu paboTe ¢ TEKcTaMH YydeOHUKa U
JOTIOJTHUTENBHOU JIUTEPATYPO, CIPABOUYHBIMU TAOJIULIAMH, IPOSIBISTH TOTOBHOCTh
K YBQXCHHIO MHOW TOUKH 3PEHHUS MPH OOCYXJACHUU PE3yJbTAaTOB BBHINOJIHEHHOM

paboTHI.



HD@@M@I’HH bleé pe3yilibnianivl

OO0yuaronuiicsi HAyYUTCH:

OnpuMeHSTh OCHOBHBIE  METOALI  TO3HAHWS: HAONIONCHWE, HW3MEPCHHUE,

AKCIIEPUMEHT;

0 onuchiBaTh CBOMCTBA TBEPHBIX, KUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIIACISS HX
CYIIECTBEHHBIC TIPU3HAKHY;

0 packpbIBaTh CMBICI 3aKOHA COXPAHEHHS MAacChl BEIIECTB, ATOMHO-MOJICKYJISIPHOM
TEOPHH;

Opaznuuath XuMudeckue U (GU3NIECKUe SIBJICHNUS,

0 Ha3pIBaTh MPU3HAKYU M YCIOBUS MPOTCKAHUS XUMHUYCCKUX PEaKITHi;

OcoOmronaTe mpaBuia 0e30MacHoOi padOThI IPU MPOBEICHUHN OMBITOB;

Omonb30BaThCst 1a00paTOPHBIM 00OPYIOBAHUEM U TTOCYI0M;

O I10JIy4aThb, CO6I/IpaTB ra3006pa3H1>1€ BCIICCTBA )51 PacCIiO3HaBaTh Hux.;

DxapaKTepI/I?»OBaTb (1)I/I3I/ILIGCKI/I€ U XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPTraHWYECKUX COCTMHECHUH,

OnpoBOAUTE OMBITHI, MOATBEPXKIAIOIINE XUMHUYECKHE CBOWCTBA H3YyYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

OpackpslBaTh CMBICI TIOHATHS ~ «PacTBOP», BBIUUCIATE  MacCOBYHO  JIOJIO
PacTBOPEHHOIO BEIIECTBA B pacTBOPE,

OroToBUTH pacTBOPHI C OMPENEIEHHON MAaCCOBOM J10JIel paCTBOPEHHOIO BEILIECTBA;
OxapakTepu3oBaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THIIA

KPHUCTAJUINYECKOUN PEIIETKH,

Oomnpenensars BUI XUMUYECKON CBS3U B HCOPTaHUICCKUX COCTUHEHUSX
OpackpblBaTh OCHOBHBIC TIOJIOKCHHS TEOPUU DJICKTPOJUTHUCCKON IMCCOIMAIIHH,
COCTABJISITh YPABHEHHS DJICKTPOJIUTHYECKOW IHMCCOIMANAA KHUCIIOT, IIeIOYeH,
COJIEH M peakIuii HOHHOTO OOMEHa;

OpackpriBaTh CYITHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX peaKIInid,
OTIPENICNIATh OKUCIUTEIh U BOCCTAHOBUTEb,

OcocTaBisaTh ypaBHEHUS OKACIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

OnaspiBath (DaKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOW PEaKIIni;
OxapakTepn3oBaTh B3aMMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOHCTBaMHU

HEMCTAJIOB U MCTAJJIOB,



DHpOBO,Z[I/ITB OIIBITHI 11O MOJYYCHHUIO U U3YUCHNIO XUMHYCCKHX CBOMCTB Pa3INIHbIX

BemiecTB; U rpaMoTHO 00paiathes ¢ BEIECTBAMU B IOBCEAHEBHOM KU3HMU.

OO0yuarouuiicsi HOJYYUT BO3MOKHOCTh HAYYHTHCSH:

OBplgBUraTh M MPOBEPATH HSKCICPUMEHTATBHO THUMOTE3bI O XUMHUYECKUX
CBOMCTBaX BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOCHMUSI, UX CIIOCOOHOCTH BCTYIIATh
B XMMHUYECKHE PEaKIMH, O XapaKTepe MU MNPOAYKTaX Pa3IMYHBIX XUMHUUYECKUX
peaKuunii;

OxapakTepu3oBaTh BeIIECTBA IO  COCTaBY, CTPOCHMIO U  CBOMCTBaM,
YCTAHABJIUBATh MIPUYUHHO-CJICJICTBECHHBIC CBSI3U MEXKITY JITAaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA,;

OcocTaBiaTh MOJICKYJISIPHBIE M TIOJIHbIE MOHHBIC YPABHEHHUSI MO COKPAIIEHHBIM

NOHHBIM YPAaBHCHHUAM,

DHpOFHOSI/IpOBaTB CITOCOOHOCTh BCIICCTBA IIPOABIIATL OKHUCIUTCIIBHBIC HWIIN
BOCCTAaHOBHUTECILHBIC CBOMCTBA C y‘—IéTOM CTCIICHEH OKMCJICHUS DJICMCHTOB,

BXOJISIIHNX B €r0 COCTaB;

OBpiiBUTaTh M TPOBEPSITH OAKCIEPUMEHTAJIBHO THUIIOTE3bl O pe3yJibTaTax
BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB HA HW3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKkIuu;

Oucrionp3oBaTh NPUOOPETEHHBIC 3HAHUS IS OKOJOTHMYECKH T'PaMOTHOTO
MTOBEJICHUS B OKPYKAOIIEH CPEIE;

Oucrnons3oBaTh TPUOOPETEHHBIC KIIOUEBBbIC KOMIETEHIIMM TPU BBIMOJHEHUH
MIPOCKTOB U PEIICHUH Y4eOHO-UCCIIEA0BATENBCKUX 3a/1ad MO U3YyYECHHUIO CBOWCTB,
CIIOCOOOB TIOJTYYCHHUSI M PACTIO3HABAHMS BEIICCTB;

0 00BbeKTUBHO OIICHUBATh MH(OPMAIIMIO O BEIIECTBAX M XMMHUYECKHUX MPOIIEeCcax;

Ooco3HaBaTh 3HAUEHUE TEOPETUUYECKUX 3HAHUI MO XUMHUU MJI1 HPAKTAYECKOU

ACATCIBHOCTH YCJIOBCKA,

0 co3maBaTh MOJIEIN M CXEMBI JIJIsl pEIICHUs YYCOHBIX U MMO3HABATEIbHbBIX 3a]1a4;
OnornmaTh HEOOXOIUMOCTh COOJIOJEHUS TMPEANHCaHUuMN, TMpeiaraéMpix B

HHCTPYKIHUAX 10 UCITIOJIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHU H Ap.



2. COIEP’) KAHUE INPOI'PAMMBI
BHeypouHoii AesiteabHOCTH « XUMMUS» 11 8 kiacca (68 yacos) ¢

HCI0JIb30BaHNeM 00opyaoBanus nudposoii sadboparopuu «Touka pocra»

Paznen 1 Xumuueckasi jaboparopusi(4 yaca)

[IpaBmia TexHUKKA 0€30MaCHOCTH MPHU MPOBEICHUHM UCCIICOBAHHA, MEIUITUHCKUE
anTeYKd TEepBOM TOMOIIM B KaOWHeTe XUMHH. HWHCTPYKTaX IO TEXHUKE
0€30macHOCTH.

3HAKOMCTBO C JIa0OpaTOPHBIM 000PYAOBAaHUEM

XpaHeHue MaTepUAJIOB U PEAKTUBOB B XUMUYECKOM J1abopaTopuun

Pa3znen 2. BemecTBa, KOTOpbIE HAC OKPYAKAIOT 24 yaca(9 YacoB)

[IpocTeie U CIOXKHBIE BELIECTBA. XUMHUECKUE PJIEMEHTBI.

JlaboparopHublii onbITNel. O3HakomiieHHE ¢ oOpa3laMH MPOCTBIX U CHOMXKHBIX
BEILECTB.

Cocras atmocepsbl. Kuciopoa kak BaKHEHITUNA KOMIIOHEHT aTMOC(EpHL.
JlaboparTopubiii  onbITNe2«IlomyuyeHne Kuciaopoga W3 NEPEKUCH BOAOPOIA,
J0Ka3aTeNIbCTBO €r0 HATUUH.

Bona B macmtabe mianeTsl. @U3nUecKue CBOHMCTBA, MAapaoKChl BOJBI, CTPOSHHUE
Bojbl. [lokazarenu kadecTBa BOJbI. MccineqoBaHue BOAbI U3 Pa3HBIX MCTOYHUKOB
JlaGopaTopHblii onbITNe3«OrmnpeneneHre BOJONPOBOJIHON U TUCTHILIMPOBAHHON
BOJIbI»

JlaGopaTopHblii onbITNe4«OKpacka UHANKATOPOB B HEUTPAJILHOU Cpeae»

Paznen 3. SIBiieHusi, npoucxoasiime ¢ Bemecrsamu ( 4 yaca)

UYucteie BemecTBa u cMmecu. Kmaccudukamms cmeceir. CriocoObl pasieneHus
cMeceil: JelCcTBME MAarHUTOM, OTCTauBaHue, (UILTPOBAHUE, BBINIAPUBAHUE,
KpUCTAILTA3AIUS, TUCTUIIISIINS

IpakTnueckas padora Nel «HucTbie BemeCTBa U CMECU»

IIpakTHuyeckas padora Ne2 « 0YMCTKA BOJIBI U BO3/1yXa OT TBEPBIX YACTUIL
Paznen 4. OcHoBBI DKCTIEPUMEHTANbHO XuMun(19 yacos)

IIpakTnueckass padora Ne3 li3yueHue CBOWCTB BEIIECTB: HArpeBaHUE BOJIbI,

HarpeBanue okcuaa kpemuus (IV).



IlpakTuyeckas padora Ned«lI3mepeHue TemiepaTypbl KHIEHUS BOJbI C
IIOMOIIBIO TaTYMKA TEMIIEPATypPbl U TEPMOMETPa»

IIpakTuyeckas padora NeS«Ompenenenue TeMmmneparypsl KpUCTaUIM3aLUU
BEILECTBA»

duznuecKkre U XUMHUUYECKUE SBICHUSA. BblIeeHre U NOorIonieH|e Teria — MpU3HaK
XUMHUYECKOU pEaKIIUU.

IpakTnueckast padora Ne6 «IK30TepMHUUECKas peakus

IIpakTuyeckas padora Ne7 «DHI0TEpMUYECKAs PEAKIU»

CKOpOCTh XUMHUYECKUX peaKIMi. XUMHUUECKHUE NPEBPALCHUSA. XUMUYECKHE
peakuuu. XUMUYECKUE YPaBHEHUSA. BBINIOIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUN
II0 COCTABJICHUIO YPABHEHNN XUMHUUYECKUX PEAKINN. THUIIBI XUMHUECKUX PEAKLIAM.
IpakTnueckast padora Ne8» TUIbl XUMUYECKUX PEAKIUI

Pa3znen 5. OcHoBbl pacyerHoii xumun(10 yacos)

Monp — eauHMIIA KOIMYECTBA BemiecTBa. MomspHas mMacca. Beramcienus mo
XUMHUYECKUM YypaBHEHUsM. 3akoH ABoragpo. MomspHblii 00beM ra3os.
OTHOCHTENBHAS IUIOTHOCTH ra30B. PenieHne 3KCrepuMEHTANIbHBIX 33]1a4 110 TEME
«lIpakTHKyM 1O  W3y4EHMIO CBOMCTB  BEHIECTB  OCHOBHBIX  KJIacCOB

HEOPraHUYECKUX COCAUHEHUMN »
Pa3znen 6. OcHoBBI dj1eKTpOIUTHYECKOM qucconuanuu(l1 yacos)

IIpakTuueckas padora Ne9 «OuncTka BOJbI OT paCTBOPUMBIX PUMECEI.
DNEKTPOIIUTHYECKAS] TUCCOLMALNS — TJIABHOE YCIIOBUE TPOTEKaHUS PEaKLUii B
pacTBOpax. DIEKTPOIUTHYECKAS TUCCOLMALUS KUCIIOT , IEJI0YEN U COJIEN.
IIpakTnueckas padora  Nel0 «ONEKTPOIUTHUYECKAS  TUCCOLHALMAN
IpakTuueckas padoraNell «CunbHbie U caadble AIEKTPOIUTH»

IIpakTHyeckas padoraNel2y Bnusinue TEMIIEPATYPHI Ha
nucconuanuioy. Ilpakruyeckas padora Nel3 «BimsiHue koHUEHTpauuu
pacTBOpa Ha JUCCOLUALIUION

PemeHne  SKCHEpUMEHTANBHBIX  337a4 MO  TeMe  «DIJIEKTPOJIUTHYECKAs
JUCCOLIALUS.

Paznea 7. IIpakTHKYM 110 M3Y4YEHUIO CBOMCTB BEUIECTB OCHOBHBIX KJIACCOB
Heoprann4yeckux coequHeHuii.(11 yacon)



Oxcuapl: KaaccuuKanus, HOMEHKIATypa, CBOMCTBA, MOJIyYeHHE, IPUMEHEHHE.
Jlaboparopubiii  onbiT NeS. HaOmrogeHue pacTBOPUMOCTH — OKCHJIOB
AIIOMHMHUS, HATPUS, KAIBIUA U MEIA B BOJIE.

I'unpoxcuasl. OcHOBaHuMS: KiaccuuUKallis, HOMEHKIATypa, MoJdy4YeHue.
IpakTnueckas padora Nel4 « Onpenenenne PH pacTBOpOB»

IIpakTuyeckas padora NelS «Peakuus HelTpanmzanuu B3aumopeiicTBue
TUAPOKCUIA HATPUS C COJISTHOM KUCIIOTOM

AmpoTtepubie okcnabl U Tuapokcuasl. Kucnorer. Cocra. Knaccudukarus.
Howmenxkiarypa. [lonydyenue kucior. XuMAYECKUE

corictBa KucioT Jlaboparopubiid ombiT N26.

«B3anmopeiicTBue MeTaluIOB (MarHus, IIMHKA,

&Kele3a, MeIM) C paCTBOPaMHU KHUCIIOT.»

Comu. Knaccudukamus. Homenknarypa. CriocoOsl monyuenus coiieil. CBoiicTBa

cojien



Y4eOHO-TEMATHYECKUH IIJIAH

Ne | Tema ypoka Koui-Bo ®opwma 3ansaTus | OCHOBHbBIE Y4eOHbIE IEHCTBUS yUalIUXCS
/1 4acoB
Pazgen 1 Xumunueckas 1adboparopusi(4 yaca)

1-2 | IlpaBmia TEXHUKH 2 becena, 3HaTh IpaBUiIa TEXHUKH 0€301TaCHOCTH TIPH
0€301acHOCTH IIpU pacckas. MIPOBEJICHUH HCCIIEI0BaHUN. 3HATh COCTaB
IIPOBEICHUN UHcTpykTax. | MCAMLMHCKON alTe4KH U yMETh OKa3arTh
HCCIIeI0BAHHIA, MEPBYIO METUIIUHCKYIO TTOMOIIIb
MEIUIIMHCKUE
arTeuKu MepBOU
MTOMOIIN B KaOWHETE
xumun. MHCTpyKTa)

10 TEXHUKE
0€30MacHOCTH.

3 3HAKOMCTBO C 1 3HaKOMCTBO ¢ | YMeTh paboTaTh CO CIHMPTOBKOW, Becamu, ,
J1a00paTOPHBIM XUMHYECKOM MEpHO nocyaou
obopynoBaHHEM nabopaTopuei.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HaTh  KIACCH(HUKAIMIO  PEaKTHBOB  TIO
MaTepuajioB U XUMUYECKON rpynmnaM XpaHEHUS W UX JICUCTBHE Ha
PEaKTHBOB B nabopaTtopuel. | OpraHusM. [IpaBunbHO oopmIIATh
XUMHYECKON becena XAMHYECKHUMN SKCIIEPUMEHT
naboparopuu

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

5-6 | [IpocTeie u cnoxHbIe | 2 Jlexug JIoKHBI  3HATH: ompenesieHue  aToma,
BCIICCTBA. Jlaboparopnas OpPOCTOTO M CJIOKHOI'O BEIISCTBA, OTIMYHEC
XuMu4uecKue pabora Ne 1 CMECH U CJIOKHOTO BelecTBa Jl0JKHBI yMETh:
oneMenThl. JI/O Nel. pa3nuuaTh TMPOCTBIE M CJIOXKHBIC BEIECTBA,
Osnakomuienye ¢ CMECH U CIIOJKHBIC BEIIECTBA
o0pa3iaMu MpOoCThIX
U CJIOKHBIX BEIIECTB.

7 CocraB atrmocdepnr. | 1 Cemunap. 3HaTh 00BEMHYIO JIOJIIO COCTABHBIX YaCTEH
Kucnopon kak BO3/yXa
BOKHEU NN
KOMITOHEHT
aTMoc(hephl.

8 JlaGopatopHas 1 JL/p. DKCIIEPUMEHTAIBHO ONPENEIINTD COACPKAHNE
pabota Ne 2 KHCJIOpOJIa
«Ilonyuenne
KHCIIOpo/ia u3
MIEPEeKUCH
BOJOPO/JA,

J0Ka3aTCIbCTBO €Io
HaJIUYHUA».




Boma B Macmrabe
[LUTAHETEL.
dusnyeckue
CBOMCTBA,
MapagoKChI BOJIBI,
CTpPOCHHUE

BOJBI

Kpyraslii cTon

YMeHue xapakTeprus3oBaTh CBOMCTBA BOJIbI
(XMMHYECcKue CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIIECTB),

10-
13

Tloka3arenn
KadyeCTBa BOJBI.

JlaGopatopHas
pabora

VYMeHne xapakTepu3oBaThb CBOWCTBA  BOJIbI
(XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

Hccnenoanue BOjbI
u3 pa3HbIX
HUCTOYHUKOB
JlaGopatopnas
pabora Ne3
«Onpenenenue
BOJIOIIPOBOJHOM U
JUCTHIUTAPOBAHHOMN
BOJBI»
JlaGopatopHnas
pabora Neq
«Oxpacka
WUHIUKAaTOPOB B
HEUTpaJIbHOU

cpene»

HEOpPraHMYECKUX BEILECTB),

Paspnen 3. SIBienusi, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

14

UucTele BellecTBa U
CMECH.
Knaccudukanms
cMecei.

1

Jlexuus.

C(I)OpMI/IpOBaTB IIOHATHA O YUCTOM BCIICCTBC U
CMCCH BCIICCTB

15

CriocoOsl
pa3acieHusl CMECen:
JIeUCTBUE
MarHuToM,
OTCTanBaHUe,
¢unbTpOBaHUE,
BBITIApUBAHUE,
KpUCTAILTU3aIHs,
JICTUILTSIIIHSL.

O6cyxnenue,
«MO3TOBOH
HITYPM.

YMeTh XxapakTepu30BaTh CYIIHOCTh MOHATUN
YHCTHIE BEIIECTBA U CMECH U CIIOCOOBI
pasaeneHust cMecen

16

[IpakTuueckas pabora
Nel «Huctsie
BELIECTBA U CMECH»

[TpakTnueckas
pabora

3aKkpenuTh TOHSATHS O YHCTOM BEIIECTBE H
CMECH BEIIECTB

17

[IpakTnueckas
paborta Ne2 « ouncrtka
BOJBI ¥ BO3/1yXa OT
TBEPJIBIX YACTHI»

[TpakTnueckas
pabora

3akpenuTh 3HAHUSA O MeETojAax
BEIIIECTB OT TBEPBIX YACTHUII

OYUCTKHU

Pa3nen 4. OcHoOBBI 3KCIepUMeHTANbHONH XuMuK(19 yacoB)




18 | IlpakTHueckas IIpaxTnueckas
pabota Ne3 pabota
N3yuenne  cBOMCTB
BEILECTB: HAIPEBAHUC Hcnons3zoBanue MIPAKTUYECKUX u
BOIbI,  HATPEBAHHE 7a0opaTOpHBIX ~ pabOT,  HECIIOKHBIX
OKCHIIA KPEMHHS! OKCIIEPUMEHTOB  JUIsI I[OKa3aTeJILCT]ia
(IV). BBIJIBUTAEMBIX MPEANONI0KECHUIH;

19 | Mpaxtnucckas TIpaxTareckan OTHMCAaHKE PE3YIbTATOB ATUX PabOT
pabora pabota
Neod«3mepenue
TEeMIIepaTypbl
KUIIEHUS BOJBI C
MIOMOILBIO
JaTYMKa
TeMIIepaTypbl U
TEPMOMETPA»

20 | [IpakTudeckas [Ipaktuueckas | Mcnosb3oBanue mpakTUYECKUX padboT IJist
pabota paboTta MTO3HAHUSI OKPY>KAIOLIEr0 MUPa PA3IMYHbIX
No5«Onpenenenue MeTOJI0B (HaOJI0/IeHre, U3MEPEHUE, OIIbIT,
TeMIIepaTypbl HKCIIEPUMEHT, MOJICTTMPOBAHKE U JP.)
KPUCTAJUIU3aLUU
BEILIECTBA»

21 | dusnueckue u Jlexkusa ITo3HakOMUTBCS C BaKHEUIINMH XHM.
XUMUYECKUE MIOHATUSIMU: buznyeckue u
SABJICHUS. Boienenue XUMHUYECKUE  SABIICHMS, XHUMHUECKas
U TIOTJIOIIEHHE TEIIa peaxius; yMEHUE OTJINYaTh
— npU3HAK XUMUYECKHE PEAKIUU OT (DUIUUECKUX
XUMHYECKOI SABITCHHI
peakiuu

22 | IlpakTuyeckas [Ipaktuueckas | Mcnonb3oBaHue MPaKTUYECKUX u
pabota Ne6 paboTta 1ab0paTOPHBIX pabor, HECJIOKHBIX
<<3K30TCpMI/I‘-IeCKa}I 9KCIICPUMCHTOB JIIA JOKa3aTcCiIbCTBa
peaKIys» BBIJIBUTAEMBIX MPEANOI0KEHUI;

23 | IlpakTudeckas [TpakTnueckas | OMHMCAHHUE PE3YILTATOB ITHX pabot
pabota No7 pabora
«QHII0TepMUYECKas
peaxkuus»

24- | CxopocCTh KonnektuBnas | 3Hath omnpezeneHue CKOpOCTH

25 | XUMHYECKHX pabora XUMUYECKOW peaknuu W €€ 3aBHUCHMOCTH
peakuuit OT  YCJIOBHH  MNPOTEKAHHS  PEAKIIHUH.

[Tonumarts 3HAUYEHUE TEPMUHOB
«KaTanu3aTop», «UHTHOUTOPY,

«(hEepMEHTBI».




26- | Xumuyeckue 2 KonnexkruBHas | YMeHue XapaKTepu30BaTh OCHOBHBIE
27 | mpeBpalIeHuUs. pabota 10JIOXKEHHUS aTOMHO -MOJIEKYJISIPHOTO
XUMHUYECKUE y4eHHsI, TOHUMATh €r0 3HaUYeHHUe
peaKInH.
28- | XuMudeckue 4 KosnektuBHas | YMeHuUE COCTaBISITh YPABHEHUS XUM. PEAKIUH.
31 | ypaBHeHHS. pabota
Beinonuenue
TPEHUPOBOUHBIX
YIPaXXHEHUH 110
COCTaBJICHUIO
ypaBHEHUI
XUMUYECKHUX peaKIui
32- | Tumbsl XUMUYECKHX 4 YMeH#ue onpeneniaTs peareHThl U MPOTyKThI
35 | peakuuit PEaKIMK; PacCTaBIATh KOAP(UIIECHTHI B
36 | IlpakTmueckas 1 [MpakTyeckas | ypaBHEHUSAX PEAKLMI HA OCHOBE 3aKOHA
pabota Ne8» Turmsr pabora COXpaHEHHUsI MacChl BEIIECTB
XUMHAYECKUX
peaKuuii»
Pazjnen 5. OcHoBbl pacueTrHoii xumun(10 yacos)
37- | Monp — eauHuna | 2 Pemenue 3a1au | YMeHue BBIYUCIIATH: KOJIMYECTBO BELIECTBA
38 | xomuuecTBa WA Maccy 0 KOJIMYECTBY BEILECTBA WIH
BEIIECTBA. Macce PeareHTOB WM MIPOAYKTOB PEAKIIUU
Monspuas macca.
39- | Beruncnenus no 4 YMeHue BBIYUCIATh MOJIIPHYIO Maccy 10
42 | XMUMUYECKUM bopMmyIe coeIMHEeHNUs], KOJTMYECTBO BEIECTBa,
YpaBHEHUSM. 00BbeM MIJIM Maccy M0 KOJMUYECTBY BEIIECTBa,
00BEMy MJI Macce peareHTOB WU MPOTyKTOB
peakuuu
43- | 3akoH ABorajpo. 2 VMeHne BEUUCIIITE: KOJTHYECTBO BEIECTBA,
44 | MonspHblil 00beM 00beM WIM Maccy MO  KOJHYECTBY
rasos. BEIIECTBA, 00bEMY MJIM Macce peareHTOB U
OTHOCHTEILHAS IPOAYKTOB peakiny; (HaX0AUTh 00bEM rasza
IIOTHOCTE T'a30B. [0 WM3BECTHOMY KOJIMYECTBY BellecTBa (U
MIPOU3BOIUTH OOpaTHBIE BEIYUCIICHHS))
45- | Pemenue 2 Pemenne YMeHHe: XxapakTepu30BaTb XUMHUECKUE
46 | SKCTIEpUMEHTAIBHBIX 3amad CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKUX

3a/1a4 1o TeMe
«IIpakTukym no
W3YyYEHUIO CBOICTB
BEIIIECTB OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKUX
COCTUHEHUHA »

BEIIECTB; ONPENEIATh MPUHAIIEHKHOCTh
BEIIIECTB K OIPECIEHHOMY KJlaccy
COEIMHEHUI COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX COCIMHEHUN N3YYEHHBIX
KJIaCCOB

Pa3nen 6. OcHoOBBI djieKTpoIUTHYecKOH qucconuanuu(11 yacos)




47 | Ilpaktuueckas IIpakTueckas | MccienoBars 31€KTpOIPOBOAHOCTD BOJBI B
pabota Ne9 pabota 3aBHCHMOCTH OT crioco0a e€ O4nCTKI
«OuuncTKa BOJbI OT
PacTBOPUMBIX
IpuMecen»

48 | DnexTponuTHYECKas Jlexuus 3HaTh ONPECIICHUS OHITUH «3JIEKTPOIUTY,
JUccoLuanus — «HEINEKTPOIIUTY, «IIIEKTPOJIUTHUECKAS
IJIaBHOE yCIIOBUE JICCOLIMALIUS»

MPOTEKAHUS PeaKuit
B pacTBOpax.

49 | DueKTpoIUTHYECKas «Mo3srosoi 3HaTh ONpECTCHUS TOHATUN «KUCIOTAY,
JUccoLranus HITYPM, «OCHOBAHHE», «COJIb)» C TOUKH 3PEHUS TEOPUHI
KHCIIOT , LIEJIOYeH U O6cyxnenue AIEKTPOIIUTUYECKON JUCCOIUAIIUU. Y METh
coneil. 00BSACHATH OOIIME CBOMCTBA KUCIOTHBIX U

IIEJIOYHBIX PACTBOPOB HATMYMEM B HUX HOHOB
BOJIOPOJIa U THAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABISTh
YpaBHEHHUS IEKTPOJIUTUYECKON JUCCOLUALIUN
KHCJIOT, OCHOBAHHMI1 U COJICH.

50 | Ilpaktuueckas IIpakTrnueckas | IIponutrocTpupOBaTh SKCIEPUMEHTOM
pabora Nel0 pabota KJIACCHU(PUKALIUIO BEIIECTB HA AJICKTPOJIUTHI H
«ONEeKTPOIUTHYECKAS HESJIEKTPOJINUTHL
JVICCOITUAITUS

51 | [IpakTuueckas 3aKpenuTh MOHITUS «CUIIBHBIN» U «CIa0bIi»
pabotaNel 1 AIIEKTPOJINT.

«CuinbHbIe U cnalbie
3IEKTPOJIUTHI»

52 | [IpakTuueckas WNMets mpencraBieHre O poyid TEMIEPATYPHI B
pabotaNel2» ANEKTPOJIUTAYECKON AUCCOLMALINU
Bnusaue
TEeMIIepaTypbl Ha
JUCCOLUALIUIO»

53 | [IpakTuueckas padbota [Mpaktuueckas | MUmets MpeACTaBICHUE 0 BIIUSTHUH
Nel3 pabora KOHIIEHTPAIlUH pacTBOPA JIEKTPOJIUTA HA €TO
«Bnusinue ANEKTPOJINTUYECKYIO TUCCOLMALINIO
KOHIIEHTPALlUU
pacTBopa Ha
JUCCOLUALIUIO»

54- | Pemenue Pemenue 3aa4 | YMeTh OCYyIIECTBISATH XUMUYECKUE OIBITHI Ha

57 | BKCIIEpUMEHTAIbHBIX 3HAaHME KaYeCTBEHHbIX PEaKIUii; COCTABIATh
3aja4 1o Teme MIOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHHUS
«ONEKTPOIUTHYECKAS HeoOpaTUMBIX peaKkiuil U pa3bsCHATH UX
JMCCOLTAITUS CYIITHOCTb. XapaKTepU30BaTh yCIOBHS TEUCHUS

peaKkIuii, UIYIKUX 10 KOHIIA, B pacTBOpax
AIEKTPOJIUTOB

Pazgen 7. IIpakTMKYM @O0 HM3y4Ye€HHI0 CBOWCTB BelleCTB OCHOBHBIX KJACCOB HEOPraHHMYeCKHX
coequnenuii(11 yacon)




58- | Oxcunsl: Kpyrnslii cton, | YMeHue Ha3bpiBaTh COCIUHEHUS H3yYCHHBIX

59 | knmaccuduranwus, J/p. KJ1acCOB (OKCHIOB); OIIPEIENAT
HOMCHKJIATYPa, [IPUHAJIEKHOCTD BELIECTB K OIPEIEICHHOMY
CBOHCTBA, KJ1accy COEIMHEHUN (oxcumam);
IOIydeHHC, XapaKkTepu30BaTh XUMHUYECKHE  CBOMCTBA
TIpUMCHCHHC. OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
JlaGopaTopHblii
OIIBIT Nos. BELECTS
Habmoere (okcumI0B); COCTaBIIATh (bOpMy.]IIiI
PACTBOPHMOCTH HEOPTaHUYECKUX COCTMHEHUI
OKCHIOB ATIOMHHHA, M3Y4YEHHBIX KJIACCOB (OKCHUJIOB)

HATpUs, KalblHs U
MeJH B BOJIE.

60 | I'mppoxcupsl. Jlexuus YMeHne Ha3blBaTh COCAMHEHUS H3YyYEHHBIX
OcHoBaHus: KJIacCOB (ocHOBaHMIA), OnpeIeATh
KJaccupuKanus, MIPUHA/IJICKHOCTD BEIIECTB K OMPEeIEHHOMY
HOMEHKJIATypa, KJIacCy COeTMHEHUI (OCHOBAHUSM)
MOJIy4YeHHeE.

61 | [IpakTuueckas [Tpaktnueckast | ChopmupoBarh mnpejacraBieHue o PH kak o
pabora Neld « paboTta XapaKTePUCTUKE CPel
Onpenenenue
PH pactBOopoB»

62 | [IpakTudeckas N3yuuTh CyIHOCTh peakiuyu HEUTpaIU3aluu
paborta Nel5
«Peakuus
HEWUTpanu3alnuu
BzanmopeiictBue
THJIPOKCH/Ia HATPHS C
COJITHOW KHCJIOTOM

63 | AMdoTepHbIE OKCUIBI Joxmasl YMeHne  xapakTepu3oBaTh  XHUMHUYECKHE
Y TUJIPOKCH/IBI. CBOIICTBa OCHOBHBIX KJIACCOB

HEOPraHMYECKUX COEAMHEHUN (amMOTEepHBIX
HEOPTaHMYECKUX COCTMHEHMIA)

64 | Kucnotsl. Cocras. KonnexktuBHast | YMeHue Ha3bIBaThb COCIUHEHUS H3yYECHHBIX
Knaccudukarnmus. pabora KJIACCOB (KUCJIOT); ONPEAETATh
Howmenknarypa. MPUHAIIEKHOCTD BEIIECTB K ONPEACTICHHOMY
ITony4yenue KHUCIIOT. KJIacCy  COEAMHEHMH (KHCIOT); yMEHHUE

COCTaBIIATH  (POPMYJIBI  HEOPTraHUYECKHX
COCTMHEHUH M3y4eHHBIX KJIaCCOB

65 | Xumuueckue KomnnektuBHass | YMEHUE COCTABIATh YPABHCHHUS XUMHICCKHX

CBOICTBa KHCIIOT paboTa peakIui, XapakTepHU3YIONUX XUMHYCCKHE

JlabopatopHblii OnBIT
Neé.
BzaumopeiictBue
METaJUIOB  (MarHusl,
LUHKA, xKenesa,
MeJ1) ¢ pacTBOpaMu
KHCJIOT

CBOMCTBA KHCJIOT, YMCHHC PpacCllO3HaBaThb
ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U 1Iea04ei




66 | Comm. KonnexktuBHas | YMenue COCTaBIIATh (bopmyIbI
Knaccuduxarys. pabota HEOPTraHMYECKUX COCOUHEHHH HM3y4eHHBIX
HomeHknaTypa. KJlaccoB  (coisieil);  yMEHHE  Ha3bIBaTh
CriocoObI mosryyeHust COCJIMHEHUSl M3YYEHHBIX KJIacCoB (couiei);
coneil ONpeNeNsiTh MPUHAMICKHOCTh BEIIECTB K

ONpeJIETICHHOMY KJIaCCy COE€IMHEHM (come);
yYMEHHE COCTaBJISITh bopMyITbI
HEOPraHWYECKUX COCIMHEHUN

67 | CpoiicTBa coseit KonnektuBHas | YMeHue XxapakTepu3oBaTh CBOMCTBA

paboTta M3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB

(coneit); yMEHHE COCTaBIIATH YpaBHEHUS
XUMHYECKUX  PEaKIUd, XapaKTepU3YIOUINX
XUMHUYECKHE CBOMCTBA COJIEU

68 | Ypok 0600mieHne ITonBenenue UTOroB




IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(MOPMALUHA

B pas3acic npcacTaBJICH CIIMCOK KHUI' U CCBIJIOK Ha CaI>'ITBI, B KOTOPBIX Ooiee

MOAPOOHO OCBEUIEHBI PA3JIMYHbIE ACIIEKTHI pACCMATPUBAEMBIX BOITPOCOB. Mx

MOJXHO PCKOMCHAOBATH KaK YUUTCIIIO, TAK U O6yT-Ia€MBIM, IMPOsABUBIINM MHTCPCC K

U3y4aeMOM TeMe
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