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1 [losicHuTENBHAS 3amnCcKa

Pabouast mporpaMMa 1o BHEYpOUHOU AESITEIBHOCTU «Y IUBUTENIbHASI XUMUSD) B
pamkax «Touka pocra» 8-9 kimaccel pa3paboTaHa B COOTBETCTBHHM C
@denepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM OCHOBHOTO
o011ero oOpa3oBaHusI.
[Iporpamma  «YauBuTENbHAs  XUMHUS»  UMEET  €CTECTBEHHO-HAYYHYIO
HaIpaBJIEHHOCTh U MPEACTaBIsET COOOW BapHaHT IPOrpaMMbl OpraHU3aluu
BHEYPOUHOM JIEATEIBHOCTH IKOJIbHUKOB.
[Iporpamma cocTaBieHa ¢ yueToM TpeOoBaHUM (helepaibHbIX TOCYIAPCTBEHHBIX
CTaHAApPTOB M COOTBETCTBYET BO3PACTHBIM oOcoOeHHOCTsM. [Iporpamma
CHocoOCTBYeT (OPMUPOBAHUIO MPEAMETHBIX M YHUBEPCAIbHBIX CHOCOOOB
JEeHCTBUM, caMOOpraHu3allii, CaMO PEryJsiuH, Pa3BUTHIO MO3HABATEIbHON U
AMOIIMOHAJIBHON C(epbl JIMYHOCTH PEOEHKA, 00ECNEeYMBAIOIIUX BO3MOXKHOCTD
MPOJIOJKEHUS 00pa30BaHUs B OCHOBHOW IIKOJIE.
AKTyaJIbHOCTb pa3paObO0TKU U CO3/1aHUs JaHHOM IMporpaMMbl 00YCIIOBJIEHA TEM, UTO
IporpamMma MnpeaycMaTpuBaeT CO3/JaHNuE YYAIUMHUCS MaJbIX U OOJBIINX IMPOEKTOB,
OCHOBaHHBIX Ha UHTEPECAX U MOTPEOHOCTAX peOsIT, HAIIPABJIEHHBIX HA BOBJICUECHUE

HKCIIEPUMEHTa,  MO3BOJISIIOUIETO  MOJy4YaTh JIOCTOBEPHYIO MH(POPMALUIO
O MPOTEKAHUHU TEX WJIM MHBIX XMMUYECKUX MPOLECCOB, O CBOMCTBax BewiecTB. Ha
OCHOBE IMOJYYEHHBIX IKCIEPUMEHTAIBHBIX JAHHBIX 00y4aeMbl€ CMOTYT
CaMOCTOSTEINIbHO JIeJIaTh BBIBO/bI, 00001IaTh PE3YJIbTATHI, BBISBIATH
3aKOHOMEPHOCTH, YTO  OJIHO3HAYHO Oyner CIocoOCTBOBAThH

HOBBIUICHUIO MOTUBALMU O0yUY€HUs IIKOJbHUKOB B IMHAMUYHYIO y4eOHO-
ITI0O3HABATEJIBHYIO U UCCIIEA0BATENBCKYIO IESITENBHOCTD, HA Pa3BUTHE UHTEIIEKTA,
MpUOOpETEHUE MPAKTUUECKUX HABBIKOB CAMOCTOATENbHOMN €SI TEIbHOCTH.
[Iporpamma «YuBHUTENbHAS XUMHUS» TpelHAa3HaAYeHa [  OO0ydarolMuXxcs,
MHTEPECYIOIIMXCA HCCIEA0BATEIbCKOM  JEATENbHOCTbIO, M HAalpaBJ€HAa Ha
(¢opMupoBaHHE Yy Yy4YalIMXCSd YMEHHsS I[IOCTaBUTh LE€Jdb WU OpPraHU30BaTh €¢
JIOCTH)KEHHE, a TaKXKe KpPEaTMBHBIX KayeCTB — THOKOCTh yMa, TEPIHUMOCTb K
MPOTUBOPEUHSIM, KPUTHYHOCTh, HAJIMYUE CBOETO MHEHHSA, KOMMYHHKATHBHBIX
KAa4eCTB.

I'maBHas 1emb: Pa3BUTHC CIIOCOOHOCTEM KaXXJ0T0 YUCHHMKA U BBISIBJICHUC HauoOoJiee

CITOCOOHBIX K XUMHYECKOHN JEATETbHOCTU yUaIIuXCsl.
3agaun:
e peayin3aliisi OCHOBHBIX 00II€00pa30BaTeNIbHBIX MPOrPaMM IO YYEOHBIM
nmpeaMeTaM eCTeCTBEHHO-HAyYHOM HaMpPaBJICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHOU NEITEITEHOCTH O0yJarOIINXCS;




e pa3paboTKa W  peaju3alus  Pa3HOYPOBHEBBIX  JIOMOJHUTEIbHBIX
00111e00pa3oBaTeNbHbIX porpamMmm €CTECTBEHHO-HAyYHOMI
HaIpaBJICHHOCTH, a TAaK)K€ UHBIX MIPOTPAMM, B TOM YHUCJIE B KAHUKYJISIPHBIN
MIEPUOI;

BOBJICUCHHE YyYalllUXCS W TMEarorM4ecKux paOOTHUKOB B MPOEKTHYIO
NeATEIIbHOCTD;

MIOBBIIIICHUE podeCCHOHATBHOTO MacTepcTBa  MEJAroruuecKux
pPabOTHHUKOB, pean3yronmx OCHOBHBbIE u JIOTIOTHUTENIbHbBIE
0011e00pazoBaTeNbHbIE MPOrPAMMBI .

JlesATeTbHOCTHBIN MOX0]T — OCHOBHOM CIIOCOO IMOTyYSHHS 3HAHH.

Pemenue 3ama4y — raBHbIM crioco® ocMbIcieHus: Mupa. [Ipu a3Tom pazHooOpasHbie
3HAHMS, KOTOPbIE MOTYT 3allOMHUTh M TIOHATHh IIKOJbHUKH, HE SIBJISIIOTCS
€IMHCTBCHHOM I1eJIbI0 OOY4YeHHUsA. A BOT MO3HAKOMUTHCS C LIEIOCTHOH (C y4ETOM
BO3pacTa) KapTUHON MHpa IMO3Ke pedsiTa HE CMOTYT, Tak Kak OyAyT u3ydaTb MUD
pa3/ielIbHO Ha 3aHATUAX MO pa3HbIM mpeameTaM. I[IpuMepsl MpoOeKTOB: yuyeOHO-
MO3HaBaTelIbHBIC M HCClenoBaTeibckue padoThl (buosornueckue W IHUINEBBIC
nob6asku, boprba ¢ BpeauTensamu, Bosa, KOTOpyro MBI ITbeM U JIp.).

Bo Bpemsi paboThl Haj TEMOM JETH ydaTcsi HaXOJIUTh HHTEPECYIONIYI0 UX
nH(pOpMAITHIO, CHCTEMAaTU3UPOBAHO XPAHHWTh M HCIIOJB30BaTh ee. OCHOBHAaS
3a/la4a y4dTells Ha JTare cbopa CBEACHUM IO TeME — OTO HaIpaBIIATh
NEeATEIbHOCTh JeTe Ha CaMOCTOSITENIbHBIN MOMCK HH(popMmaluu. B kauecte

HCTOYHHUKOB I/IH(l)OpMaI_[I/II/I MOT'YT BBICTYHATL: OTACJIBHBIC ITPCAMCTBI (KHI/IFI/I,

OubMMoTeKH, (UIBMBI); OpraHu3auu (My3eu, OUOIMOTEKU, MPEANPHUATHS);
MeponpusTUsS (PKCKYpCHH); OTACIbHBIC JIOAU (POAUTENIH, CIICIIHATUCTHI,
yuuTens). 3aBepliaeTcs cOOp CBEIEHUW pa3MEIICHHEM BCEl HaillieHHOU
uH(OpMaIMu B OJHOM HH(POPMAIIMOHHOM TPOSKTe — B KapTOTEKE WJIA B
TEMaTUYECKON IHITUKIIOTIC/THH.

OcHOBHBIE JTaIlbl BHEYPOYHOU IIPOEKTHOU

TS TEIIEHOCTH:

1. Beibop temsl. 2.Co0p

CBEJICHUM.

3.Bb100p mpoeKToB.

4. Peanuzanus npoeKTOB.

5. IIpe3enTamuu.

Bb160op TeMBI.

Ha mepBom stame, He o3ajauuBas JA€Ted MPUIYMBIBAHUEM CBOUX IPOEKTOB,
peajaraloTcss UM Ha BBIOOP JOCTYIIHBIE, PEaJbHO BBINOJIHUMBIE MPOEKTHI.
Xopouio, 4ToObl B JHO00M MOMEHT B KJIAcC€ BBIMOJIHSIOCH MapajliedbHO
HECKOJIbKO  TpoekToB. CocCTaBisisi CIHMCOK IPOEKTOB, PEKOMEHIYETCS




OPUEHTUPOBATLCA Ha MECTHBIC YCIIOBHUSA U MIPEAOCTABIISATH JETAM pa3HOOOpa3HbIC
BH/JIbI JIESITEIBHOCTH.
3aHATHUS pa3fiefieHbl Ha TEOpeTUYeCKHue W mnpaktuyeckue. [lpuuéM mnpoekTHas
JEATEILHOCTh MOYKET HOCUTh KaK T'PYNIOBOM, TaK U MHAWBUAYAJIBHBINA XapakTep.
Peanm3aniysi mpoeKTOB - HAa 3TOM ATale JIETU TOTOBIT BHIOpaHHBIE UMM ITPOCKTHI,
codeTasi IEUCTBUSA B 1IKOJIE (BO3MOKHO, HA HEKOTOPBIX YpOKaxX M MOCIE YPOKOB) U
BHE IIKOJIBL.
Kax w1t peGeHOK BMeeT IpaBo:
— HE y4aCTBOBAaThb HU B OJJHOM M3 IPOEKTOB; —
y4acTBOBATh  OJTHOBPEMEHHO B  Pa3HbIX
MPOEKTaX B PA3HBIX POJISIX;
— BBIATH B J00OOW MOMEHT H3 J000ro
MpoeKTa; — B JIOOOH MOMEHT HadaTh CBOMH,
HOBBIU IIPOEKT.
CBsi3b C IPEAMETHOM AEATETbHOCTHIO
PabGota Hax TeMol M MPOEKTHAS ACSATEILHOCTD MO3BOJIIOT CBSI3bIBATH YPOUHYIO U
BHEYPOUHYIO ACATEIILHOCTD JIETEN B €IMHOE LIETIOE.
B coBpemeHHO 1IKOJIe aKIIEHT NEPEHOCUTCS Ha BOCUTAHUE MOJIMHHO CBOOOTHOM
JUYHOCTH, (POPMUPOBAHUE Y ACTEH CTOCOOHOCTH CAMOCTOSITEIbHO MBICIIUT,
0OBIBaTh U IPUMEHSITH 3HaHUS, YETKO TIIIAHUPOBATh JEUCTBUS, OBITH OTKPBHITHIMU
JIJIS1 HOBBIX KOHTAKTOB U CBSI3EH.
OcCHOBHBIE MIPUHIIUIIBI TPOTPAMMBI:
-IIpuHIMD cucTteMHOCTH
-Peanu3zaius 3a1au yepe3 CBSI3b BHEYPOUHOU JEATEIBHOCTH ¢ YU€OHBIM MPOIECCOM.
-ITpuHIMT TyMaHHU3alU
-VBaxkeHue K IMIHOCTH pebEHKa. Co3tanue O1aronprsaTHBIX YCIOBUM IJIs pa3BUTHS
CHOCOOHOCTEN JIETEN.
-IIpuHIMIT OTTOPBI
-Y4éT uHTEPECOB U MOTPEOHOCTEN yUaIuxcs; Oropa Ha HUX.
- TpuHumun COBMECTHOU NESTCIbHOCTHU neTeu

Y B3POCJIBIX

-IIpuBiieueHne poauTenel W AETEd HA BCEX JTalax MCCIEI0BATEIbCKON
JeSTeIbHOCTU: IJIAHUPOBAHUH, 00CYK/IEHUH, IPOBEACHUU.
[Tpunun oOpaTHOI cBsI3U

-Kaxxmoe 3anstne AOMKHO 3akaHuMBaThes peduiekcueil. CoBMecTHO ¢ -

Y4aluMuUcCs HCO6XOI[I/IMO O6CYI[I/ITI), 4dTO MOJYYHIIOCh U YTO HC IIOJIYUHUJIOCH,
HN3Y4YHUTh UX MHCHHUEC, OIIPCACIINTD UX HACTPOCHUC U IICPCIICKTUBY.

[IpyHIMD ycnemHOCTH




CreneHb YCHEUIHOCTH OINpPEAENsIeT CaMOYyBCTBUE YE€JIOBEKA, €ro OTHOIICHHE K
OKPYXAIOIIUM €T0 JIIOJISIM, OKpykatoleMy Mupy. Ecnu yueHuk OyAeT BUJETh, YTO
€ro BKJIaJ B OOIIee JIe0 OICHEeH, TO B MOCIEAYIONINX JIeJlaX OH OynaeT emie 0osee
akTuBeH W ycremieH. O4eHb Ba)KHO, YTOOBI OIEHKA YCIIEIIHOCTH y4YeHWKa ObLia
UCKpeHHeN 1 He(hopMaIbHOM, OHA IOJDKHA OTMEYATh PEealIbHbIN yCIeX U peajbHOe
JOCTHKEHUE.
Onucanue Mecta Kypca BHEYPOUYHOM NesATEeIbHOCTH
B yueOHOMno3HaBaTenbHOM padoTe. [Iporpamma «Y nuBUTENbHAS XUMHUS
»paccuntana Ha 34 yaca, 14ac B Hegemto. (8-9 kiacc). B ocHOBe nmpakTuueckoi
pabOTHI JISKUT BHITIOJIHEHUE PA3TUYHBIX 33JJaHUM IO BBIMOIHEHUIO yueOHO-
MMO3HABATEIIbHBIX, HCCIIE0BATEIIBCKUX MMPOEKTOB.
2. [Inanupyemble pe3ysibTaThl U3YYSHUS Kypca
* B pesynbrare paboThl 0 mporpaMme Kypca ydamuecst HaydaTcst
*  OOBACHATH CYyTh XUMHUYECKUX MPOIECCOB;
* Ha3bIBaTh NPU3HAKU U YCJIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIUM;
yCTaHABIMBATh MPUHAIICKHOCTh XUMUUYECKON PEAKIMU K OMpPEIeICHHOMY
THUITY 110 OJJTHOMY M3 KJIaCCU(DUKAITMOHHBIX PU3HAKOB: 1) MO YHUCITY U COCTaBY

0 wuCXOAHBIX BEIIECTB M MPOAYKTOB pEaKIMH (peakiuu COCAUHECHHUS,
Pa3NIOKEHMsI, 3aMEeIIeHUsI U 00MeHa); 2) MO BBIIEICHUIO WM TOTJIOIIECHUIO
TEIJIOTHI  (pPeakMH JSK30TePMUYECKHE ¢ JHIOTEPMHUYECKHE), 3) IO
W3MCHEHUIO CTCTICHEH OKHCICHUS XWMHUYECKHX DJIEMEHTOB (pEeaKinu
OKHCJIUTENIbHO- BOCCTAHOBUTENBHBIE); 4) 10 00paTUMOCTH TIpoilecca
(peakiuu  oOpaTuMble W HEOOpaTUMBIC);  COCTaBISATh  YpaBHEHUS
BJICKTPOJUTUYECKON JUCCOIMALMA KHUCJIOT, IIEJIO0YEH, COJIEH; IOJHBIC U
COKpAllICHHBIC WOHHBIC YpPaBHCHHS peakiuid oOMEHa; ypaBHEHUS
OKHUCJTUTEIIBHO-BOCCTAHOBUTEBHBIX PEAKITUH;

MIPOTHO3UPOBATH MPOIYKTHI XMMHUECKUX peakIuii mo ¢popMynam/Ha3BaHUSIM
MCXOJTHBIX BEIECTB; OMPEACIISATh HCXOHBIE BEIIECTBA IO

dbopmynam/Ha3BaHUSM MTPOYKTOB PEAKIUN;

* COCTaBJISITb YPAaBHEHHUSI PEAKLMM, COOTBETCTBYIOIIMX IOCIIEI0BATEIbHOCTH
(«11enoukey) MpeBpalleHuii HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
0 BbIABIATH B MPOLIECCE DKCIEPUMEHTA MPU3HAKU, CBUJETEIbCTBYIOIIUE O
MPOTEKAHUU XUMUYECKOU PEaAKIINH;
MIPUTOTOBJISITH PACTBOPHI C OMPEICICHHOW MAacCOBOM J0JIE pacTBOPEHHOTO
BelecTBa; U ompenensTh xapakTep cpelbl BOJHBIX PAaCTBOPOB KUCIOT U
HIEJI0YEH 110 U3MEHEHUIO OKPACKU UHAUKATOPOB;

MMPOBOANTL KAYCCTBCHHBIC PCAKINH, IOATBCPKAAONINC HAJINIUC B BOAHBIX
pacTBOpax BECUICCTB OTACIIbHBIX NOHOB




Coz:ep;xaHHe IMporpaMmabl «Touka pocTa» CBA3daHO C MHOTUMH y‘l€6HBIMI/I

npeamMeTamMm, B YA4dCTHOCTH - MATCMATHKA, 6I/IOJ'IOFI/ISI, (1)I/ISI/IK8,, reorpa(bml.

JIM4HOCTHBIE YHUBEpPCAJIbHbIE YUEOHbIE JEHCTBUSA

VY BeIyckHUKA OyayT chOPMHUPOBAHBI:

yueOHO-TI03HaBaTEIbHBI HMHTEPEC K HOBOMY Yy4eOHOMY Marepuany u
crioco0aM pelleHust HOBOM 3aJlauu;

OpHCHTAIMS Ha TOHUMaHUE IPUYMH yCIieXa BO BHEYUEOHOU JACATEIBHOCTH, B
TOM YHMCJIE HAa CaMOAHAIM3 M CAMOKOHTPOJIb pPE3yibTaTa, Ha AaHaIMU3
COOTBETCTBHS PE3yJIbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4u;

CIIOCOOHOCTB K CAMOOILIEHKE Ha OCHOBE KPUTEPHEB YCIEIIHOCTH BHEY4EOHON
NEATENbHOCTH;

OCHOBBI TPAKIAHCKON UJEHTUYHOCTHU JIMYHOCTH B (hOpMe 0CO3HaHUS «S» Kak
rpakJIaHHA

Poccun, wyBcTBa COMpUYAcTHOCTH W TOPAOCTH 3a CBOKO Poauny,

HapOJl U UCTOPHUIO, OCO3HAHKME OTBETCTBEHHOCTH YeJIOBEKa 3a 00Iiee
OJaromnosyyue, OCO3HaHUE CBOCH STHUYECKON MPUHAIIICKHOCTH;

YyBCTBO MPEKPACHOTO M ICTETHUUYECKHE UYBCTBA HA OCHOBE 3HAKOMCTBA C
MHPOBOM U OTEYECTBEHHOM XYI0KECTBEHHOU KYJIbTYPOM.

BrINTyCKHHUK TOTyYUT BO3MOKHOCTH JJ1 (POPMUPOBAHHUS:

BHYTPEHHEW MO3WLHN IIKOJBHUKA HA YPOBHE IOJOKHUTEIBHOTO OTHOLIECHUS
K HIKOJIE, MOHUMAaHUsI HEOOXOAMUMOCTH  YYEHUS, BIPAXKEHHOTO

B Impeo0iaaHud y4eOHO-TIO3HABATEIbHBIX MOTHBOB W MPEINOYTCHUU

COLIMAJILHOTO CII0CcO0a OLEHKU 3HAaHUM;

BBIPQXKEHHOW YCTOMYMBOM y4e€OHO-TI03HABATEIbHOM MOTUBALIMK YUCHMUS;

YCTOHYMBOTO Yy4€OHO-II03HABATEIBLHOIO MHTEPECA K HOBBIM OOIIMM croco0aM

pelIeHns 3a1a4;

a/IeKBaTHOTO MOHUMAaHMsI MPUYHMH YCHEIIHOCTH/HEYCIIEIIHOCTH BHEY4EOHOM

ACATCIBHOCTH, [ oco3HaHHBIX YCTOﬁqHBBIX OCTCTUYCCKHUX

npe)mhoeHmZ H OPHUCHTAIIMKU Ha UCKYCCTBO KaK 3HAYUMYIO

cdepy 4eI0BeUEeCKOU KU3HMU;

SMMATUU KakK OCO3HAHHOTO TOHUMAHUS YYBCTB JPYrUX JIIOAEH U
COINECPEKUBAHUSL WM, BBIPAXKAIOIIUXCS B TMOCTYNKAaX, HANpaBJICHHBIX Ha
MOMOII, W oOecrieueHue Osaronoyiyyusi. PeryisiTuBHBIE YHHBEpCaIbHBIC
yueOHbIe AeiCTBUS BhIMyCKHUK HaydUuTCS:

IUIAHUPOBATh CBOM JIEMCTBUSI B COOTBETCTBUM C IIOCTABIICHHOW 3aJayed U

YCIIOBUSIMU €€ pCain3allnu, B TOM YUCJIC BO BHYTPCHHCM IIJIAHC, O YUYUTLIBATH

YCTaHOBJICHHBIC TTPaBUJjIa B TUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PEIIEHUS;

OCYIICCTBJIATD WTOTOBBIM W IIOIIArOBBIM KOHTPOJIb II0 PE3YyJbTaTy, O
OLCHMBATL IIPABHUJIbBHOCTL BBIIIOJTHCHUSA I[CﬁCTBI’IH Ha YPOBHC aﬂCKBaTHOﬁ




PETPOCIEKTUBHOM OIIEHKH COOTBETCTBUS PE3YyJIbTATOB TPEOOBAHUIM JAHHOM
3a/layy ¥ 33JJa4HON 00J1acTH;

aJIeKBATHO BOCHPHUHHUMATh MPEIJIOKEHUS U OLUEHKY YUYUTENEH, TOBapHILEH,
pOIUTEIICH U APYTUX JIHOJIEH;

pasnuyaTh Crmocod W pe3ydbTaT JCUCTBUSA. BBIMYCKHUK — MOJXYYUT
BO3MOYXHOCTh HAYYUTHCS:

B COTPYJIHUYECTBE C yUYUTEJIEM CTaBUTh HOBBIC YUeOHbIC 3a/1a4H;

MPOSIBIISATH IO3HABATEIbHYIO HHUIIMATUBY B YYEOHOM COTPYJIHUYECTBE;
CaMOCTOSITENIbHO ~ a/ICKBATHO  OIICHUBATh MPaBUJIBLHOCTh  BBIMOJHEHUS
JEUCTBUA U BHOCUTH HEOOXOIMMbIE KOPPEKTUBBI B UCTIOTHEHUE KaK MO XOIY
€ro peayin3aluy, TaK U B KOHLE AeicTBUA. [l03HaBaTeIbHbIE YHUBEPCAIBHBIE
y4eOHbIe 1eMCTBUS BBIITyCKHUK HAYYUTCS:

OCYIIECTBISATh TIOUCK HEOOXOoIuMOM HHGOpMAaLMKU AJi  BBIIOJHEHUS
BHEYUYEOHBIX 33JaHUN C MCIOJIb30BAaHUEM YUYEOHOH JIUTEpaTypbl U B
OTKPBITOM MH(OPMALIMIOHHOM MTPOCTPAHCTBE, SHIUKIIONEANMA, CIIPABOYHUKOB
(BKJItOUass BJIEKTPOHHBIEC, LU(QPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE
WNurepnera;

OCYIIECTBJISTh 3aMKCh ((pUKCaIMi0) BEIOOPOUHOI HH(GOPMAIUH, B TOM YHCIIE
¢ noMoubto uHCTpymMeHToB UKT;

CTPOUTH COOOLIEHUS, IPOEKTHI B YCTHOM U MUCbMEHHOU (popme;

MPOBOJIUTH CpaBHEHUE M KJIacCCUPUKAIMIO TIO0 3aJaHHBIM KpuTepusim; O
yCTaHaBIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3M B HM3y4aeMOM KpyTe
SIBIICHMI;
CTPOUTH pacCyX IAeHUS B (JOpME CBS3U MPOCTHIX CYXKIECHUN 00 00BEKTE, €ro
CTPOCHUH, CBOWCTBAX U CBA3SIX;
BBITTyCKHHUK TIOJTyYUT BO3MOYKHOCTh HAYUUTHCS:

* OCYIIECTBJIATh PACHIUPEHHBIA TMOUCK HWH(MOPMAIMU C WCIOJIb30BaHUEM
pecypcoB 6ubnmoTek u cetu HTepHeT;
3aMuChIBaTh, (PUKCUPOBATH HHPOPMAIIUIO C TTOMOIIBI0 HHCTpyMeHTOB UKT;
OCO3HaHHO U TPOU3BOJBHO CTPOHUTH COOOIICHHUS B YCTHOW W MUCHMEHHOMN
dopme;
OCYIIECTBJIATH BBIOOP Hanbosee 3PpheKTUBHBIX CIIOCOOOB peIIeHUs 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI;
OCYIIECTBJIATh CHHTE3 KaK COCTaBJICHUE IEJIOT0 M3 YacTel, CaMOCTOSTEIIHBHO
JOCTpanBasi ¥ BOCIIOTHSS HEAOCTAIOIINE KOMITOHCHTHI,
OCYIIIECTBJISTH CPABHEHHE, CEPHAINIO M KIIACCU(PUKAIIUIO, CAMOCTOSITEIIBHO

BbIOMpAsi OCHOBAHUS M KPUTEPHH ISl YKA3aHHBIX JIOTHYECKHUX OTepaluii;




CTPOUTBH JIOTHYECKOE PACCYKIECHUE, BKJIFOYAOIIIEE YCTaHOBJICHUE

IPUYHMHHO-CIIEICTBEHHBIX CBsA3€il; KOMMyHUKaTHBHBIE YHUBEpCaJIbHbIC
yueOHbIe AeCTBUS BBIMyCKHUK Hay4YUTCS:

aZCKBAaTHO HCIIOJb30BaTh KOMMYHMKAaTHUBHBIC, CPEACTBA JJI1 PELICHUs

pa3IMYHBIX ~ KOMMYHUKATHBHBIX  3aJad, CTPOUTh  MOHOJIOTHYECKOE

cooO011IeHuEe, BIAJCTh JUATOTUYECKON (POpMON KOMMYHUKAIIMH, UCTIONB3YsI, B

TOM uucie cpenctsa u HHCTpyMeHThl KT u quctaHimoHHOT0 001IeHus;

JOITYyCKAaTh BO3MOXHOCTbH CYILIECTBOBAHMS Y JIFOJIEH pa3JIMUHBIX TOUYEK 3PECHMUS,

B TOM YHCJIE HE COBMAJAIOLIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCS Ha

MO3UIIMIO apTHEPA B OOLIEHUH U B3aUMOJECICTBUM;

YUHUTHIBATh pPa3Hble MHEHHUS U CTPEMHUTBHCS K KOOPAMHALMU Pa3IUUYHBIX

MO3ULIUNA B COTPYJHUYECTBE;

(dopMynupoBaTh COOCTBEHHOE MHEHUE U MO3ULUIO;

JOTOBapUBaThCA M MPUXOAUTH K OOLIEMY PpELIEHUI0O B COBMECTHOM

NEATEIBHOCTH, B TOM YHCJIE B CUTYallMM CTOJIKHOBEHHS HHTEPECOB;

3a/1aBaTh BONPOCHI;

HCIIOJIb30BaTh PEUb ISl PETYJISLIMA CBOETO JEHCTBHUS;

aJIeKBAaTHO MCIOJIb30BaTh PEUYEBBIE CPEJCTBA JUIsl PEUICHUS PA3IHYHBIX

KOMMYHUKATUBHBIX 3a]lay, CTPOUTH



MOHOJIOTHYCCKOC BBICKA3bIBAHHC, BJIAACTD HH&HOFH‘IGCKOﬁ (1)0pMOI>’I pecUn.
BBIHYCKHI/IK IMOJIYYUT BOBMOKHOCTb HAYYUTBCA:

¢ VY4YHUTBIBATH M KOOPAHMHHUPOBATH B COTPYAHUYCCTBC OTJIIMYHLIC OT COOCTBEHHOM MMO3HUIHNHN OPYIUX JII-O,IIGI?I;

YUUTBIBaTh pa3Hble MHEHUSI M HUHTEpechl U OOOCHOBBIBaTh COOCTBEHHYHO Mo3unvioo; [ mnoHumarts
OTHOCHUTEJILHOCTh MHEHUH U MOAXO0/I0B K PELIEHUIO IPOOJIEMBI;

apryMEHTHPOBATh CBOIO MO3ULMIO U KOOPJIMHUPOBATH €€ C MO3ULMAMH MapTHEPOB B COTPYAHUUYECTBE IPHU
BbIpa0OTKE OOILEro pelIeHUs] B COBMECTHOM 1€ TEIBHOCTH;

3a/1aBaTh BONPOCHI, HEOOXOIMMBIE ISl OpPraHU3alMUd COOCTBEHHOUM JAESATENIbHOCTH U COTPYJHUYECTBA C
MapTHEPOM;

OCYUIECTBJISATh B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO B3aMMOIIOMOIIIb;
aJICKBaTHO UCIIOJIb30BaTh PeUb JUIsl INIAHUPOBAHUS U PETYJISALIMH CBOECH EATEIbHOCTH;

aJIeKBaTHO MCHOJb30BaTh peueBble cpeacTBa s 3(PPEKTUBHOrO  pelieHus Pa3HOO00pa3HbBIX
KOMMYHHUKATUBHBIX 3a/1a4.
@opMBbI KOHTPOJIS U BBIXOJI HA PE3YJIbTAT.

KoHTposib Tekyuui, NpoOMeXyTOYHBIM, UTOTOBbIM. Pe3ynbTaThl pabOThI M KOHTPOJb OCYIIECTBIISIETCS KakK Ha
3aHATUAX BHEYPOYHOM JEATEIBHOCTH, TAaK U HA PA3JIMYHBIX KOHKypCaX, OJIMMIIMAgax. BO3MOXKHO IpeacTaBiieHUe

HanOoJiee YCTENIHbIX MPOEKTOB CPEIN YICHUKOB HAYAIHLHOU HITKOJIBI.




TeMmaTnyeckoe nsiaHMpoBaHue

TeMmaTuuyeckoe niaHMposaHMe MaTepvana B 8 knacce

Ucnonb3oBaHue
o6opyaoBaHus

Ne
n/n

Tema

CopeprxaHue

LleneBas ycTtaHOBKa
ypoka

MnaHupyembie
pe3sysibTaTthbl

Ucnonb3oBaHue
o6opyaoBaHus

1

MeTtoapl no3HaHUs B
XUMHH. DKCIEPH-
MEHTaJIbHBIE OCHO-

BbI XUMHHN

[Ipaktnueckas padora Ne 1
«W3yueHue cTpoeHus mia-
MEHI»

3HAaKOMCTBO C OCHOBHEIMH
METOJaMU HAYKHN

VMeHne 1moiab30BaThCs Harpe-
BaTCJIbHBIMHU an60paMH

JlaTunk

TemIepa-
Typel  (Tepmomap-
HBIN), CIUPTOBKA

MeTtoapl no3HaHUs B
XUMHH. DKCIIEPH-
MEHTaJIbHBIE OCHO-

BbI XUMHH

JlaGopatophslit onbIT Ne 1
«/o xakoil TemmepaTypsl
MOKHO HarpeTb  Belle-
CTBO?»

3HaKOMCTBO C OCHOBHEIMH
MCETOJaMU HAYKHN

Onpenendarb
MIPOBEJIEHUS PEaKIuid U TPo-
[IECCOB, TpEOYIOMUX Harpe-
BaHHS

BO3MOXXHOCTb

JlaTumk

TemIepa-
Typsl  (Tepmomnap-
HBII), CIIMPTOBKA

Metoabsl mO3HAHUA
B XUMHUU. DKCIIEPH-
MEHTaJIbHbIE OCHO-
BbI XUMUH

JlabopaTtopHsIit ombIT Ne 2
«3mepenue

TEMIIEPATyPHI
KHITEHHUS BOJIBI C TIOMOIIIBIO
JaTINKa TEMIIEPATyphl U
TEPMOMETPa

Jatb npencraBieHue o
TOYHOCTH U3MEPEHUH 1 }-
POBBIX JIaTYMKOB U aHAJIO-
TOBBIX TPUOOPOB

YMeHnne BbIOUpaTh TPUOOPHI
Ul TIPOBEICHUS HM3MEPEHUH,
TpeOYIOIIMX TOYHOCTH TIOKa-
3aHUU.

JaTuuk Temnepa-
TYypHI IUIATHHO-
BBI{, TEPMOMETP,
3NeKTpUYecKas
IJIUTKA




MeToapl mO3HAHUS
B XUMHUH. DKCIICPH-
MEHTAJIbHBIE OCHO-
BBl XUMUH

JlaboparopHsrit ormbIT Ne 3
«Ompenencnane
TEMIIEPATy- PhI TUIABJICHHS
U KpHUCTal-  JIM3alUu
MeTaJlIa

CdopmupoBaTh TpeACTaB-
JeHHe O  TeMIeparype
TUIaBJICHUs, 00PaTUMOCTH
TUTABJICHUS. U KPUCTAIIIN3A-
UK

3HaTh IPOIIECCHI, MTPOTEKAFO-
IIHe TPH MJIaBICHUN BEIECTB
Y UX KPUCTAJUTU3AIUU

Jatuuk Temmepa-
TypHl (TepMomap-
HBII)

IlepBoHavasibHBIE
XHMHYECKHE TTOHS-
s, YucTele Bele-
CTBa M CMECH

JlabopaTtopHsrit ombIT Ne 4
«Ompenencnane BOIOTIPO-
BOJAHOM W AWCTHUILTMPOBAH-
HOM BOJBI»

DKCIIepUMEHTATBHOE
ompezeneHne TUCTHILIH-
POBaHHOM U BOJIOIIPOBO-
JTHOM BOJIBI

YMeTh OTiauYaTh BOJOIPO-
BOJAHYIO BOJAY OT JUCTHILINPO-
BaHHOW, 3HATH, TMOYEMY JUIS
MPOBEAEHUSA JKCIEPUMEHTOB
HCTIONB3YIOT NHUCTUIUIMPOBAH-
HYIO BOJLY

JaTauk
3JIEKTPO-
TIPOBOTHOCTH,
U pPoBOi
MU- KPOCKOTI

[TepBoHauasibHBIE
XUMHYCCKHEC TTOHS-
Tusa. ®U3nUecKue u
XUMHYCCKHE SIBIIC-
HUS

JeMoHCTpallMOHHBIN
9Kkc- mepumeHt Ne 1
«Br1gene- HHUE u
MOIJIOIICHUE Tel- Jia —
NpU3HAK XUMUYE- CKOU
peaKIm»

I/I3y‘ICHI/IC XUMHNYCCKHX SIB-
JICHUH

YMeTh OTJIMYaTh
¢du3nUecKkue MPOILECcCH
OT XUMHUYECKHUX  pe-
aKIIUHN

Hatuuk Temmnepa-
TypBb! IUIATUHOBBII

Tema
ITepBoHauasibHBIE
XUMUYECKHE IIOHS-
tud. IIpocteie u
CJIO’KHBIE Belle-
CTBa

Copep)kaHue
JleMOHCTpallMOHHBIN 3KC-
MEPUMEHT No 2.
«Pa3noxe- HuE BOABI
IIEKTPUIECKUM TOKOM

LleneBas ycTaHOBKa ypoka

N3yuenue sBieHuil npu
Pa3IOKEHUH CIOXKHBIX BE-
LIECTB

MnaHupyembie pe3ynbTaTthbl

3HaTh, YTO TpPHU TNPOTEKAHWUHU
peaknuii MOJIEKYJIbl BEIIECTB
paspylaroTcsa, a aTroMbl CO-
XpaHsoTcs (711 BEIIECTB C
MOJIEKYJISIPHBIM CTPOCHHEM )

[Tpubop JUIst
OIBITOB C 3JEK-
TPHUUECKUM
TOKOM

ITepBoHavansHbIC
XUMHYECKHE

MMOHS- THS. 3aKOH
coxpa- HEHUS
MAaccChl Be- I[ECTB

JeMoHCTpalOHHBIH
3Kkc- mnepumeHT Ne 3.
«3akoH co- XpaHEHHA
MaccChl Be- IECTBY

BKCHQPI/IMeHTaIILHOG JTOKa-
3aTCJIILCTBO ,Z[CﬁCTBI/ISI 3aK0-
Ha

3HaTh POPMYIHPOBKY 3aKOHA
U YMETb NPUMEHATH €ro Ha
MpaKTUKE, TIPU PELIEHUU pac-
YETHBIX 3aJ1a4

Becrl anekTpoH-
HBIE

Kiaccel Heopranu-

YCCKUX COCOMHE- HHI.

CocTaB B03- 1yxa

JleMOHCTpallMOHHbI  3KC-
nepuMeHT Ne 4. «Onpene-
JIEHHE COCTaBa BO3AYXa»

OKCHEPUMEHTAILHO  OIpe-
JIETUTH COAEPKAHNE KHC-
JIOpoja B BO3IAYXE

3HaTh OOBEMHYIO JIONIO CO-
CTaBHBIX YaCTeH BO3IyXa

[Tpubop IS
oIpeseaeHus Co-
CTaBa BO3/AyXa




N9 KonBo Wcnonb3oBaHue
n/n Yyacos o6opyaoBaHus
10 | Knaccer Heopranu- [Ipaktnueckas padota Ne 2 | CuHTe3 coiM M3 KUCIAOTHL 1 1 YMeTs MPOBOJHTH Ludposoii Mu-
IE€CKUX COCIMHE- HUH. | (JTomyyeHHe METHOTO Ky- | OKCHJIa MeTalia OpOCTEH- IIHE CHHTE3bI KPOCKOIT
CeoficTBa KHCIIOT. TIOpOCa» HeopraHuJe- CKHX
BEIIECTB C HCIOJIb30Ba-
HHEM WHCTPYKIINU
11 | PactBopsI Jlaboparophsiit onbiT Ne 5 | MccnenoBath 3aBUCMOCTh 1 WNwmets mnpeacraBineHue o Hatuuk Temmepa-
«H3ydenne 33aBUCHMOCTH| pacTBOPUMOCTH OT TEMIIE- pa3- HOM 3aBUCUMOCTH TYpBI IJIATHHOBBIN
PacTBOPUMOCTH BELIECTBA OT| paryppl pacTBOpU- MOCTH BEILECTB
TeMITepaTypb» OT TeMIIepa- Typhi
12 | PactBopHI . [ToxazaTts 3aBUCHMOCTH 1 YMmeTs HCIIONIE30BaTh Hudposoit mu-
JlaboparopHbiii onbIT Ne 6 .
pPacTBOPUMOCTH OT TEMIIe mudpo- BOW MHKPOCKOI KPOCKOTI
«Habnronenue 3a poctom ATVDLL 1 usyde- HEA (OpMBI
KPHUCTAJIIOB patyp Y P
KPHUCTAJJIOB
13 | PactBOpEL Jlaboparopubiit oneit Ne 7| ChopMHpOBaThH MOHATHS 1 Nwmets npencrasnenue o pasz- | Jlatdyuk Ttemriepa-

«lIepechllieHHBIN pac- TBOP)

«pa30aBICHHBIN PACTBOPY,
«HACBIIIEHHBIN pacTBOPY,

«TEePECHIIEHHBIN PacTBOPY

JINYHOM HAaCBIIIEHHOCTH pac-
TBOpa PacTBOPSIEMbIM Bellle-
CTBOM

TypPbI IUTATUHOBBIN

BEUWUX

VLD




lMpodoskeHue

Tema

CopeprkaHue

LleneBas yctaHOBKa
ypoka

MnaHupyembie
pesynbraTthbl

Ucnonb3oBaHue
o6opyaoBaHus

PactBOpHI

[paktuueckas padora Ne 3
«OmpeneneHne  KOHIICH-
Tpaluu BEIIECTB KOJOPH-
METPHYECKUM TI0 KaIHOpO-
BOYHOMY TpaduKy»

CdopmupoBarh IpeacTas-
JICHWE O KOHIICHTPAIIUH Be-
[IeCTBA M KOJUYECCTBEHHOM
aHaJM3e

YMeTh  OonpenessTh

TPaIMI0 PAacTBOPA, HCIOJb3Ys]

WHCTPYKLUIO

KOHIIEH

Jatuuk ontuye-
CKOH IJIOTHOCTH

Kpucrannoruapa-
ThI

JlaGoparopHsiii onbIT Ne 8
«Ormpenenenue Temnepary-
PBI pa3loXXeHHs KpUcTa-
JIOTUApaTa

CdopmupoBath MOHITHE
«Kpucrannoruapat»

3HaTh CIIOCOOHOCTH KPUCTAI-
JIOTUAPATOB Pa3pyLIAThCs MPU
HarpeBaHuu

Jaruuk Temnepa-
TypbI IUTATUHOBBIN

Kunaccol Heopranu-
YeCKUX COequHEe-
HUMH.

OcHoBaHUSI

[IpakTnueckas padora Ne 4
«Ompenenenne pH pactBo-
POB KHUCJIOT U LIENI0Yei»

CdopmupoBate npencras-
nenue o pH cpensr xak xa-
PAKTEPUCTUKH  KHUCJIOTHO-
CTH pacTBopa

Ymets onpenensats pH pac-
TBOPOB

Hatunx pH

Kraccs! Heopranu-
YECKHX COeIuHE-
HUMH.

OcHoBaHusA

JlabopaTtopHsrit onbIT Ne 9
«Onpenenenue pH pas-

JIMYHBIX CPC»

CdopmupoBath mpecTas-
nenue o mkaie pH

[IpuMeHsTh yMEHUS TIO Onpe-
nenenuto pH B mpakTrueckoit
JIeATENBHOCTH

Haruuk pH




Ucnonb3oBaHue
o6opyaoBaHus

Knaccer
HEOpraHu- YECKUX
coenHe- HHM.
XUMHYECKHIE
CBOIICTBAa OCHOBa-
HHI

JlaGopatophslii onbIT Ne 10
«Peakuusa HeHTpanuza-
. JleMOHCTpallMOHHBIN
skcriepuMeHT Ne 5 «OcHO-
BaHus. TemnoBoit apdext
peaknuy TuAPOKCUIA Ha-
TpUA C YIrJICKHUCJIBIM Ira30M»

DKCIEePUMEHTAIBHO JT0Ka-
3aThb XUMHYECKHE
CBOIiCTBa OCHOBaHHI

IToHumaTe CyIHOCTB IpoLEC-
ca HeMTpanu3aluu 1 puMe-
HSITh IIPOlieCC HEUTpanu3a- Huu
Ha [IPaKTHKE

Haruuk pH, noza-
TOp 00BEMA KUJI-
KocTH, OropeTka,
aTINK TeMIIepa-
Typel  IUTATHHO-
BBIN, JATYNK JaB-
JICHMS,
Hasl MeIajKa

Maraur-

CaoiicTBa Heopra-
HUYECKHUX COeIH-
HEHUH

JlaboparopHsrii onbiT Ne 11
«OrmpeneneHne KUCIOTHO-
CTH IIOYBbD»

Hcnonb3oBaTh NOMy4deH-
HbIE 3HAHUS AJIS OTIpesie-
JIEHUs1 KUCIIOTHOCTH pac-
TBOPOB

Vmern Onpe€acIATb KHUCIIOT-
HOCTH II0YB

Hatunx pH

Tema

XUMHUYECKas CBI3b

Copep)kaHue

JleMOHCTpallMOHHBIA OIBIT
No 6 «Temmeparypa miaB-
JICHUS BEIIECTB C Pa3HBIMU
TUTIAMH  KPUCTATTHYECKUX
pEETOK»

LleneBas ycTaHOBKa ypokKa

ITokazath 3aBUCHUMOCTh
(U3NUECKUX CBOWCTB Be-
IECTB oT THIA
XUMHUYECKON CBSI3H

MnaHupyembie pe3ynbTaTthbl

YMeTh onpeacisaTh TUI
Kpu- CTaJUTMYECKIX
pEeLETOK 1o
TeMIeparype
TUTABIICHUS

Jaruuk Ttemmepa-
TypHI
BBIM, JATUYUK TEM-
nepaTypsl T€pPMo-
MapHBINA

IJIaTHHO-

TeMaTuueckoe nnaHMpoBaHue yuebHOro Matepmasa B 9 Kiacce

Tema

Copep)xaHue

LleneBas ycTaHOBKa
ypoka

MnaHupyembie pe3ynbTaTbl

Ucnonb3oBaHue
o6opyaoBaHus




lMpodoskeHue

Ucnonb3oBaHue
obopynoBaHusa

Teopus snexTpo-
JIMTUYECKOM JUCCO-
LA

JeMOHCTpallMOHHBIN

onbIT Ne 1 «TemnoBoit

3 dexT pacTBopeHU
BEIIECTB

BOJIE»

ITokazarhb, 4TO pacTBOpE-
HUE

BEILIECTB UMEECT P
MIPU3HAKOB

XUMHUYECKON

peaxiun

3HaTh, YTO pacTBOpe-
HUE — ¢buzuKo-
XUMUAYECKHUM

porecc

Jatuuk Temmnepa-
TYpBI TUTATUHOBLII

Teopus 31eKTpo-
JIUTHYECKOUA OUCCO-
LUAIA

[Mpaktuueckas padbora Ne 1
«ONEeKTPOIUTHI U HEAJIEK-
TPOJIUTHD»

BBenenue mnoHATHH <«OAIEK-
TPOJIUT» U «HEIITEKTPO- JTUT»

YMeTh 3KCHEPUMEHTAIBHO
OIIPENEIIATh SIMEKTPOIUTHI U
HEBJIEKTPOJIUTHI

JaTuuk anexTpo-
IIPOBOJHOCTH

Teopus 3nexrpo-
JINTUYECKOH TUCCO-
LUaLH

Jlaboparophbiii onbIT Ne 1
«BnusHue pactBopuUTeisa Ha
JIUCCOLIUALIHION

CdopmupoBarh mpeacTaB-
JICHHE O BIHUSHHUM PacTBO-
puUTENs Ha JIMCCOLHAIIUIO
IICKTPOJINTA

3HaTh, KaKOe BIIMSIHUE OKa-
3bIBAC€T BOJa HA JUCCOIIHA-
IO BEIIIECTBA

JaTuuk anexTpo-
MPOBOJHOCTH

Teopust  3neKTpO-
JUTUYECKOH Ancco-
nuanuy. CHIIBHBIE
u ciadble 3JIEeKTPo-
JIUTHI

JlaGopartopHslit onbIT Ne 2
«CunbHble U cradble dJeK-
TPOJIUTHD)

BKCHepHMeHTaJ'IBHO BBCCTH
IIOHATHEC «cInaObIi
TPOJIUT»

OJICK~

VYmetb OMpeACIsATb CUJIIbHBIC N
cnabbie QJICKTPOJIUTBI C II10-
MOIIBIO AaTYHUKa JJICKTPOIIPO-
BOJHOCTH

JaTuuk anekTpo-
NPOBOJHOCTH




Ne KosrBo Wcnonb3oBaHue
n/n Yyacos o6opyaoBaHus
Tema Copep)xaHue LleneBas yctaHOBKa MnaHupyembie
ypoka pe3ynbTathbl

5 | Teopwus anmekTpo- JlaboparopHsrit ombIT Ne 3 CdopmupoBaTh IpeacTaB- 1 3HaTh 3aBUCUMOCTH JlaT4amk sieKkTpo-
JIUTHYECKOI ucco- | «3aBHCUMOCTb JIEHHE O 3aBUCUMOCTH 3JIEKTPO- TPOBOJHOCTHU MIPOBOJIHOCTH
ILZERIN 0 3NEKTPO- 3JIEKTPONPOBOJHOCTH pac- pacTBOpOB oT

IIPOBOJHOCTHU TBOPOB OT KOHLCHTPAIINN KOHUOCHTpalluu HOHOB
pacTBOpPOB  CHJIBHBIX HOHOB

3JIEKTPOJIUTOB oT

KOHIIEHTPALH

HOHOB»

6 | Teopus smekTpo- [Ipaktuueckas padora Ne 2 | 3akpenuth 1 YMeTh  3KCHEPUMEHTAIBHO | JlaT4MK 3JIEeKTpo-
JUTHYECKO nucco- | «OmnpeneneHne  KOHIEH- | MpEeICTaBlIeHHE 0 OTpeAeNATh KOHIIEHTPALHUIO | MPOBOJAHOCTH
Uanuu Tpalyy COJH MO 3JIEKTPO- | 3aBUCHUMOCTH 3JIEKTPO- COJIM B PacTBOpE C MOMOIIBIO

MIPOBOJHOCTH PacTBOPa» MIPOBOIHOCTH JlaTYMKa  3JIEKTPOIIPOBOIHO-
pacTBOpoOB oT CTH
KOHILIEHTPALMX HOHOB

7 | Teopus JlaGopatopHslii onbIT Ne 4 HccnenoBate 0COOCHHOCTH 1 [TpuMeHsTh 3HAHUS O peak- JlatTuuk  snekTpo-
3NEKTPO- «B3aumopeiicTBiue THAPOK-| MPOTEKAaHUS pPEaKLIUu Hei- UMK HEUTpaIM3alul B MIPOBOJIHOCTH,
JINTUYECKOMN cuja Oapus C CEpHOM KHUC-| Tpau3alluu MHBIX Jno3atop  00BéMa
JIUCCO- ITUAITUH. JIOTOM» yCTOBHAX KUIKOCTH, Oro-
Peakiuu peTka
HOHHOTO
oOMeHa

BEUWUX

VLD




lMpodoskeHue

Ucnonb3oBaHue
obopynoBaHusa

Teopus anexrpo-
JIMTUYECKOM JUCCO-
LA

JlaGopatopHsiii ombIT Ne 5
«O6pa3oBanue coneit am-
MOHWUSD»

BKCHepI/IMeHTaﬂLHO
IIOKa- 3aThb 06pa30BaHI/Ie
HOHOB npu pcakuumn
aMMHaKa C KUCJI0oTaMHu

3HaTI>, 4YTO BCC pAaCTBOPHMBIC
B BOAC COJIM ABJIAIOTCS CHIIb-
HBIMH 3JICKTPOJIUTAMU

JaT4uk anexTpo-
IIPOBOJIHOCTH

XuMHUECKHUE peak-
LIMH.
OXUCIATEITBHO-
BOCTAaHOBUTEIIb-
HBIE peaKIuu
(OBP)

JlaGoparopHsrii onbIT Ne 6
«M3yueHne peakuuu
B3aK- MOJCHCTBUSI
cynb(uTa Ha- TPUS C
MIEPOKCUIOM BOJIO- POJaY

N3yuyenue
OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX
po- LIECCOB,
MIPOTEKAIOIINX c
BBIIETICHUEM DHEPTHH

Nmers mnpencraBineHue
0 Te- TWIOBOM 3 deKTe
OKHCIIH- TeJIbHO-
BOCCTaHOBHUTEJIBHBIX
peakiuit

JaTuuk Temnepa-
TYpBH! IUIATUHOBBII

Tema

XUMHUYECKUE peaK-
mun. OBP

Copep)kaHue

JlabopaTtopHsrit onbIT Ne 7
«3menenne pH B

X0J1e

OKHUCIIUTEIEHO-
BOCCTaHO-

BUTEBHBIX

peaxkuuii»

LleneBas ycTaHOBKa ypoka

Joka3zatb, 4TO B Ipouecce
nportekanusi OBP Bozmok-
HO 00pa3oBaHHE KHCIOTHI
WJIH 1LIEJI0YU

MnaHupyembie pe3ynbTaTthbl

Nmets npencrasiieHus o pas-
JIMYHBIX MPOJIYKTaX OKHUCIIH-
TEIbHOBOCCTAHOBUTEIBHBIX
peakiuit

Haruux pH




Ucnonb3oBaHue
o6opyaoBaHus

XUMHUYECKUE pEaK-
muu. OBP

JlaGopatophsiii onbIT Ne 8
«CpaBHUTEIIbHAS
XapakTe-
BOCCTaHOBUTEIb-
crocoOHOCTH
JIOBY»

pHUCTHKA
HOH
MeTai-

KonnuecTBeHHO
oxapakTe- pH30BaTh
BOCCTaHOBUTEIIb- HYTO
CIIOCOOHOCTH METall- JIOB

3HATh, YTO METAJUIBI SBIISIOT-

Cs BOCCTAaHOBHUTEIISIMH C pPa3-

HOM BOCCTaHOBHUTEIHLHOU
CITO- COOHOCTBIO

JaTuuk Hanpsoke-
HUSA

XUMHUYECKUE pEaK-
uuu. CKopocTh Xu-
MHUUYECKON peakiun

JleMOHCTpalluOHHBIE OIbI-
161 Ne 2 «3yuenue Bnud-
HUS Pa3IMYHbIX (AaKTOPOB
Ha

CKOPOCTb PEaKIINN

N3yuuTh 3aBUCUMOCTB CKO-
POCTH PEAKLMH OT pa3iinud-
HBIX (DaKTOpPOB

3HaTh 3aBUCUMOCTH CKOPOCTH
peaKkiuu OT pa3IMyHBIX (ak-
TOpPOB — TeMIlepaTypbl, KOH-
LEHTpaluU pearupyronmx Be-
IIeCTB, KaTalln3aTopa, Ipupo-
MBI BEMIECTB,  IUIOMIATU
COTPUKOCHOBEHUS BEIIIECTB

[Ipubop s wi-
JIOCTpaIlUU 3aBU-
CUMOCTH  CKOpO-
CTH XUMMHYECKOU
PEaxIuu OT yCJo-
BUH

Hewmeramnel. 'ano-
TE€HBI

JeMOHCTpallMOHHBINA OMBIT
Ne 3 «M3yuenue puznue-
CKHX H  XUMHUYCCKHX
CBOWCTB XJIOpa»

BKCHepHMeHTaHBHOQ n3y-
YCHHUC (1)PI3I/I‘IQCKPIX n XH-
MHYECKUX CBOMCTB XJIopa

3HaTh (QuU3HYECKHEe M XUMHYE-
CKH€ CBOMCTBA raJIOTEHOB.
YMeTh 3anuchiBaTh ypaBHE-
HUS PEaKkUMd TaJOreHOB ¢
Me- TaJlJlaMH, HEMeTaJllaMH,
X Pa3IM4YHYIO
OKHUCJINTENIBHYIO
CHOCOOHOCTD

Anmapat JinIc|
MPOBEJICHUS  XU-
MHYECKHX po-
LIECCOB

(AIIXP)

T"anorens!

[IpakTnueckas padora Ne 3

«Ompenenenne
HUA XJIOPUA-NOHOB
MUTHEBON BOJIE»

coJiepiKa-

B|

Onpeaenutsb
XJIOPU/I-MOHOB B HCCIIETY-
€MBIX pacTBOpax

CoJiepKaHue

VYMethb NOPUMCHATH
JICKTUBHBIC JaTYUKH

HOHOCCH

Hatuuk xmopun-
HOHOB




n/n
lMpodoskeHue
KostBo Wcnonb3oBaHue
Yyacos o6opyaoBaHus
Tema Copnep)xxaHue LleneBas yctaHOBKa Mnanupyemblie
ypoka pe3ynbTaThbl
15 | CepoBomopon, JleMOHCTpalMOHHBII Uzyuutsb nabopaTopHbIC 1 3HaTh NabOpaTOpHBIE CIOco- | Ammapar JUIst
cynbhuIsI OIIBIT: «lloyyenne CIOCOOBI TONYYEHUSI Cepo- OBl TIONYyYeHHS CEepOBOJOPO- | MPOBEACHUS  XU-
CEpOBOLAOPO- Aa u BOZOpOJa, €ro CBOMCTBA M Ja, ero (U3Mveckne M XUMH- | MUYECKHX  peak-
M3yCHHUE €TO CBOUCTBY. CBOICTBA CyIbQHI0B 4eCcKHUe CBOMCTBA. YMeTh npo- | muit (AIIXP), npu-
JlaGopatopHbiii OmbIT: BOJIUTh Ka4eCTBEHHBIE | 6Op I MOIyde-
«CunTes cepoBonoposa. pPEaKIUM Ha CEPOBOAOPON M | HHA Ta30B WM
Kauectsennbie peakimn COJIM CepoBONOPOAHON Kuc- | ammapar Kumnma
Ha  CCPOBOZNOPOA  H JIOTBI, COCTABJIATH COOTBET-
cybu- b0 CTBYIOIME YPABHEHHS XUMH-
YECKHUX PeaKuil
16 | Hemeramsl. JleMOHCTpalMOHHBIN N3yuuth CBOICTBA CEpHHU- 1 3uaTh QusMyeckue U Xxumude- | Anmapar s
Oxcu- gp1 cepbl. | ombiT  Ne  4«lA3ydenue CTOro rasa CKHe CBOHCTBA CEPHHCTOTO IPOBEJICHUs XU-
i MHUYECKUX peak-
Cepnu- ctas | CBOMCTB CEpHUCTOIO rasa rasza. YMerTh 3alichIBaTh s p
KHCIIOTa 1 CCPHU- CTOU ypaBHEHHUS peaKIinii raza ¢ (ATTXP)
KHCIIOTBD BOJIOM, CO ILeJI0UaMH
17 | Hemeramibsl. AM- JlaGopartopHslit onbIT Ne 9 OKCNepUMEHTAIIBHO JT0Ka- 1 3Hath, 4TO pacTBOp amMMHaka | JlaTuuk asekTpo-

MHAK

«OCHOBHBIE CBOICTBA aM-
MHAKa)

3aTb MPUHAJIC)KHOCTD
pac- TBOpa aMMHaKa K

CITa0BIM AIIEKTPOJIUTAM

B BOJle — cHalbIil 3JEKTpo-
IUT. YMETh OOPENEsTh 3TO
CBOMCTBO C IMMIOMOIIBIO JAaTUH-
Ka JIEKTPOTPOBOTHOCTH

MMPOBOJAHOCTHU

-f
o]
L

BEUWUX



N¢ KosrBo Ucnonb3oBaHue
n/n Yyacos o6opyaoBaHus
18 | Oxcup azorta (IV) JIeMOHCTpallMOHHBIE OTIBI- Wzyuuts 1 3HaTh MPOMEIILICHHBIE U na- | TepMopesucrop-
ol «Ilomydenne oxcuna MPOMBIILIEHHBIE u GopaTopHble CIIOCOOBI TONYy- | HBIH JaTYMK TEM-
azota (IV) u u3yuenwue ero
. / nabopaTopHEIE yeHnst okcrga azora (IV), ero | meparypsbl, naT4uk
CBOMCTBY; «OKHCIIEHHE OK-
cuma asora (1) 10 okcHa CHOCOOBI  TIONyYCHHUS (dusnueckue u xumuueckue | pH, matumk siek-

azora (IV)»;

«Bzanmopein- cTBue oxcuma
azotra (IV) ¢ Bomoii wm
KHCIIOPOJIOM, TI0- IJTy9eHUE
a30THOM KHCJIO- ThD»

okcuna azo- ta (IV), ero
CBOICTBA, npu-
MCHCHUC B
MIPOU3BOACTBE A30THOM
KHCJIOTHI

CBOICTBA. YMETh COCTaBJISATh
COOTBETCTBYIOLLUE YPABHEHUS
XUMHUYECKUX Peakluil. YMETh
OOBSICHATh  TPUMEHE-  HHUE
okcypa asora (IV) B mpo-
W3BO/JICTBE a30THOM KHUCJIOTHI

TPOIPOBOJHOCTH,
anmnapar A Ipo-
BEJICHUS XUMUYe-
CKUX peakuuit
(AIIXP), maraur-
Hasl Mellajka

BEUWUX

VLD




lMpodosikeHue

Tema

Copep)xaHue

LleneBas yctaHOBKa
ypoka

MnaHupyembie
pe3yJsibTaTtbl

Ucnonb3oBaHue
o6opyaoBaHus

A30THAas KACI0Ta U
e€ coim

[IpakTuuaeckas padora Ne 4
«Ormpenenenne
UOHOB B
pacTBope»

HUTpAT-
MUTATEIbHOM

DKCNEPUMEHTAIBHO
orpe- JeTTUTh
coJep:KaHue HU-
TPaTHOHOB B PaCTBOPAX

Vmern HCIIOIb30BaTh
HOHOCE- JICKTUBHBIE
JaTUYHKU TS
OmpeIeTICHUS] HOHOB

JaTuuk HUTpat-
HOHOB

MuHepanbHble
ynoOpeHus

JlaboparopHsrii oneiT Ne 10

«Ormpenenerrne aMmMuad- HOM|

CCIIUTPBI 1 MOUCBUHBD)

DKCNEPUMEHTAIBHO PA3NIH-
YyaTh MOYEBHHY U MUHE-
pasbHbIe yIOOpeHus

Ymetb SKCIIEPUMEHTAIBHO
OIpeNeNIATE MOUEBUHY

JaTuuk anexTpo-
IIPOBOJHOCTH

MeTtamnsl. Kans-
mui. CoequHEHUS
KaJIbLUSA

JlaGopatophslii onbIT Ne 11
«B3aumopneicTBre HM3BECT-
KOBOI1 BOJIBI C YTIICKUCIIBIM
razom»

DKCNEPUMEHTAIBHO
ycTa- HOBUTD
oOpa3oBaHHe CpenHel u
KHCJIOH COJIN

3HATHL CBOWMCTBA COEIMHEHHI
KaJIbIUSI M €ro 3HauyeHUE B
MIPHUPO/IE ¥ KU3HU YEIOBEKa

JaTuuk 31eKTpo-
HPOBOAHOCTH,
MarHuTHas  Me-
manka, mpubop
IUISE  TIOJyYeHHS
ra3oB WJIM armma-
pat Kunmna

Mertamisl. XKene3o

JlaGopatopHsiii ombiT Ne 12
«OKucneHne xene3a Bo
BIIQ)KHOM BO3/IyXe»

UccnepoBate  mporiecc
ANETPOXUMHUUYECKON
KOppO- 3HMM Keje3a B
BO3/yX€

3HaTh, 4TO MPOLECC KOPPO- 3UU
METaJIJIOB MpOTEKAET

B IPUCYTCTBUU BOJIBI U
KHCJIO- pojia. 3HaTh (aKTOPEL,
YCKO- PSIFOIIUE NIPOLECC

KOPPO3UH

I[aTLII/IK JaBJICHUSA













