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INOACHUTEJIbBHASA 3AIIMCKA

B 00yuennu xumun 0oJbII0€ 3HaYCHHE UMEET SKCIEPUMEHT. AHATU3UPYS PE3YIbTaThl TPOBEAEHHBIX
OTIBITOB, yJaIuecs yOeKJaroTcs B TOM, YTO T€ WM WHBIE TEOPETUUECKUE TPEACTABICHUS! COOTBETCTBYIOT
WM [IPOTUBOPEYAT pEabHOCTH. TOJIBKO OCYIIECTBIIAS XUMUUECKUN IKCIIEPUMEHT MOKHO IPOBEPUTH
JIOCTOBEPHOCTH MTPOTHO30B, CAETaHHBIX HA OCHOBAaHUM TEOPHHU. B mporiiecce sKcriepuMeHTanbHON paboThl
yJaluecs MpUoOPETarOT OMBIT MO3HAHUS PEATbHOCTH, SBISIFOIUICS BaKHBIM 3TalloM ()OPMHUPOBAHUS Yy HUX
yOex1eHHii, KOTOpBIE, B CBOIO OYEPEb, COCTABIIAIOT OCHOBY HAyYHOIO MUPOBO33peHUsl. BHenpenue
o0opynoBanus uppoBoi 1abopaTopuu HeHTpa «Touka pocTay MO3BOJIUT KAYECTBEHHO U3MEHUTH IPOIECC
oOyuenus xumun. KonruecTBeHHbIE SKCIIEPUMEHTHI MO3BOJISIT MOIYYaTh JOCTOBEPHYIO HH(OPMALIHIO O
MPOTEKAHUU TeX WJIM MHBIX XUMHUYECKUX MPOIIeccax, O CBOMCTBaxX BemecTB. Ha ocHOBe MoOTy4eHHbIX
9KCIIEPUMEHTAIBHBIX JaHHBIX 00y4yaeMble CMOTYT CAMOCTOSATEIBHO JeNIaTh BBIBOIbI, 00001aTh pe3yNIbTaThI,
BBISBIISITH 3aKOHOMEPHOCTH, YTO OAHO3HAYHO OYyJEeT CIOCOOCTBOBATH MOBBIIICHUIO MOTUBALIUN 00YIEHUS
IIKOJIbHUKOB.

HporpaMMa paccuuTaHa Ha 2 yaca B HEACIIIO U COCTAaBJISAACT 68 yacoB B roAa.

Jannast o6pazoBarenbHas mporpaMma 00ecreynBaeT YCBOCHHE YUAITUMUCS BKHEUITNX XUMHUYECKUX
3aKOHOB, TEOPHUH U MOHATHIA; POPMHUPYET MPEICTaBICHUE O POJIM XUMHUH B OKPYXKAIOIIEM MUPE U KU3HU
yesoBeka. [Ipu 5ToM 0CHOBHOE BHUMAaHUE YIIETAETCA CYIIHOCTH XUMUYECKUX PEaKlUuid U METOAaM MX
OCYIIIECTBIICHUSI.

OnHUM U3 OCHOBHBIX MPUHITUIIOB ITOCTPOCHHUSI IPOTPAMMBI SIBJISIETCS MIPUHIIMUIT JOCTYITHOCTH.
DKCIepUMEHTaIbHBIC IAHHBIE, MOTYYEHHbIE YYAITUMUCS MPU BBITIOJIHEHUH KOJMYECTBEHHBIX OIBITOB,
MO3BOJISIIOT YYAIIUMCSI CAMOCTOSITEIILHO JIeNIaTh BHIBOJIBI, BBISIBIISATH 3aKOHOMEpHOCTH. [loaxomapl,
3aJI0’KEHHBIE B CO/IEP KaHME MTPOrPaMMBbI Kypca, CO31al0T HEOOXOAUMbIE YCIOBHS JIJIsl CHCTEMHOI'O YCBOEHUS
YYaIIUMHCSI OCHOB HAyKH, JUTsl 00ECTIeYeHUsT Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBUS 00yUEHUS Ha
JUYHOCTH y4ainerocs. DopMupyemMblie 3HaHUS TOJKHBI CTaTh OCHOBOM CUCTEMBI YOEKICHUN IKOJIBHUKA,
LHEHTPAJIbHBIM SIIPOM €r0 HAyYHOTO MUPOBO33PEHUS.

Ha 6a3e uentpa «Touka pocra» odecriednBaeTcs peanusalius 00pa3oBaTeabHbIX MPOrpaMm
€CTeCTBEHHOHAYYHOI M TEXHOJIOTUYECKOM HanpaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMH 3aKOHO/IATENILCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekoMeHaaluii deaepanbHOro
oreparopa yueOHOro npeamera «XuMHs».

OO6pazoBarenbHast MporpaMma Mo3BOJISIET MHTETPUPOBATH PeaTU3yeMble TIOIXO/IbI, CTPYKTYPY U COJIepIKaHUe
IpH OpraHU3aluu 00y4eHus] XUMUHU B 8—9 Kiaccax, BRICTPOEHHOM Ha 0a3e 000ro U3 JOCTYIMHBIX Y4eOHO-
MeToaudecknx komruiekcoB (YMK).

Hcnons3oBanue OGOpy,[IOBaHI/IH «Touka pocCTa» MpH pcain3aliun JTaHHOM OIl mo3BomseT CO3aTh yYCJIOBUA:

e IS paCHIMPEHUs COJAEPIKAHUS MKOJIFHOTO XUMHUYECKOT0 00pa3oBaHus;

e JJIs IOBBINICHUS MTO3HABATEIHHON aKTUBHOCTH OOYUaIOIUXCsl B €CTECTBEHHOHAYYHON 00JacTH;

® IS Pa3BUTHS JMYHOCTH PeOEHKA B TIpoIiecce 00yUeHUs XUMUH, €T0 CIIOCOOHOCTEN, (HOPMUPOBAHHUS
Y yIOBJIETBOPEHHUS COIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEN;

e I paboThI ¢ OIapEHHBIMU IIKOJIbHUKAMU, OPTaHU3ALMY UX Pa3BUTHUS B PA3IMYHBIX 00IAaCTAX
00pa3zoBaTenbHON, TBOPUECKON AeATEITLHOCTH.



Ieab u 3apa4un

1. peanu3anusi OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOTPaAMM MO Y4EOHBIM MTPEIMETaM €CTeCTBEHHOHAYYHOM
HaNpaBJIEHHOCTH, B TOM YHCJI€ B PaMKaX BHEYPOUHOU JAEATEIBHOCTH 00yJarOIUXCs;

2. BBE/ICHUE COBPEMEHHBIX CPEJCTB 00yUEHUs U BOCIIUTAHUS U1 U3yYCHHS (B TOM YHUCIIE
AKCIEPUMEHTAIBHOI0) AUCLHUILINH (MOyJIel) €ECTECTBEHHOHAYYHON HAIPaBJIEHHOCTU IIPU pealn3aliuu
OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOTPAMM H JIOTIOIHUTEILHBIX 00111e00pa30BaTeIbHBIX IPOTPaMM, B TOM
qucie Ui PaclIMpeHUs CoJIepKaHus y4eOHOro IpeaMeTa «XuMHUs».

3. BOBJICUCHHUE ydanuxcs B IPOCKTHYIO ACATCIbHOCTD.

[IpodunbHbIi KOMIIIEKT 000pyRoBaHus LeHTpa «Touka poctay obecrnieunBaeT 3PpPEeKTUBHOE TOCTHKEHUE
00pa30oBaTeNbHBIX PE3YAbTATOB O0YUAIOLUIMMHUCS MO TPOrpaMMaM €CTECTBEHHOHAYYHOM HalpaBIeHHOCTH,
BO3MOXHOCTH YIITYOJIEHHOTO U3yYSHHS OT/ICJIbHBIX MPEJAMETOB, B TOM YHUCIIE 7151 OPMUPOBAHUS
N300peTaTeNIbCKOT0, KPEaTUBHOTO, KPUTUYECKOTO MBIIIJICHUS, Pa3BUTUS PYHKIIMOHAIBHON IPaMOTHOCTH Y
00y4JaroIMXcs, B TOM YHCIIC €CTECTBCHHOHAYYHOH U MaTeMaTHYECKOI.

3KCHCpI/IM€HT SIBIISICTCS MICTOYHHUKOM 3HAHUU U KPUTCPUCM UX UCTUHHOCTH B HAYKC. KOHHGHHI/ISI
COBPEMCHHOTI'O O6p830BaHI/IH nmoApa3yMeBacT, 4TO B y‘Ie6HOM IKCIICPUMCHTC BCAYIIYIO POJIb NOJIKCH 3aHATH
CaMOCTOSITENLHBIN I/ICCJ'IG,ZLOBaTeJ'ILCKI/Iﬁ y‘{eHI/I‘IGCKI/Iﬁ OKCIICPUMCHT.

COBpeMeHHI)IG SKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA 110 XUMHUH YKC TPYAHO NPCACTABUTH 0€3 HCII0JIB30BaAHUSI
HE TOJILKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTEIILHBIX MPUOOPOB. B denepanbHom ["ocynapcTBeHHOM
O6pazoBarenbaoM Crangapre (PI'OC) nponrcano, YTO OHUM U3 YHUBEPCATbHBIX YU€OHBIX ACHCTBUM,
MPUOOPETAEMBIX YUYAIIUMUCS, JOJDKHO CTaTh YMEHHE «IIPOBEACHUS OMBITOB, MMPOCTHIX IKCIIEPUMEHTATBHBIX
UCCIICTOBAHHM, IPSIMBIX U KOCBEHHBIX U3MEPEHHI ¢ UCTIOIF30BaHNEM aHAIOTOBBIX U IIU(PPOBBIX
HU3MEPUTEIILHBIX TIPUOOPOBY.

Y4eOHbIH SKCTIEPUMEHT 110 XUMHHU, IIPOBOAUMBIM Ha TPaJIUIIMOHHOM 000pY/JOBaHUH, 6€3 MPUMEHEHUS
UPOBBIX JTa0OPATOPUIA, HE MOKET ITO3BOJIUTH B MTOJHON Mepe peIIuTh BCE 3a7a4ll B COBPEMEHHOMH IIKOJIE.
3TO CBSI3aHO C PSIIOM IPUYHH:

® TPAIMIIMOHHOE MIKOJIHEHOE 000PYIOBAHHE N3-32 OTPAHUYCHUS TEXHHYECKUX BO3MOXKHOCTEH HE
MO3BOJISIET TPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHUS;

® UIMTEILHOCTDH MMPOBEICHUS XUMHUYSCKUX HCCIICIOBAHUHN HE BCETAa COTIACYETCs C JUTUTEIbHOCTHIO
y4eOHBIX 3aHATHUI;

® BO3MOXKHOCTb MTPOBEJICHUSI MHOTHX UCCIICIOBAaHUI OTPAaHUYUBACTCS TPEOOBAHUSIMHU TEXHUKU
0€30macHOCTH | JIp.

[udposas mabopatopusi MOTHOCTHIO MEHSET METOUKY U COJEPIKAHUE IKCIIEPUMEHTATHHON
JESATeTLHOCTH M PEIIaeT BhIMICTIepeYHCIeHHbIC TTpo0aemMbl. [IInpokuii CieKTp 1aTYNKOB MO3BOJISIET
yYaIuMcsi 3HaKOMHUTHCS C ITapaMeTpaMu XUMHUYECKOTO IKCIIEPUMEHTA HE TOJIBKO Ha KAYeCTBEHHOM, HO U Ha
KOJU4ecTBEHHOM ypoBHE. [[udposas nabopaTopus Mo3BoJII€T BECTH NTUTEIBHBIN SKCIIEPUMEHT JTaXKe B
OTCYTCTBHE SKCIIEPUMEHTATOPA, @ 9aCTOTa UX H3MEPEHUI HEMO/IBIACTHA YEJIOBEYECKOMY BOCIIPHUATHIO.

B npouiecce popMupoBaHus SKCIEPUMEHTAIBHBIX YMEHUN yUYEeHUK 00y4daeTcsl MpeCTaBlIATh HH(OPMAaLIHIO
00 HccIeI0BaHNU B YETBIPEX BUAX:

® B BCPGaJIbHOMZ OIMUCLIBATHb SKCIICPUMCHT, CO3/1aBaTh CJIOBECCHYIO MO/JICJIb SKCIICPUMCHTA,
(I)I/IKCI/IpOBaTB BHUMAaHUC HA U3MCPACMBIX BCIIMYHNHAX, TCPMUHOJIOTHUH,



B TaOJTMYHOM: 3aIOJHATH TAOIUIBI JAHHBIX, JISKAITUX B OCHOBE MOCTPOCHUS IpaUKOB (IIPH STOM y
yUaluxcs BOSHUKAET MEPBUYHOE MPEACTABICHUE O MACIITa0aX BEITUYHH);

B Tpa)UIeCKOM: CTPOUTH I'Pa(UKH 11O TAOTUIHBIM JJAHHBIM, YTO JaET BO3MOXKHOCTh Iepexoja K
BBIJIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXTy BEIIMUYUHAMH (IIPH 3TOM YUHTEITh
MOKA3bIBACT MPEUMYIIECTBO B BU3yaIU3aI[MU 3aBUCUMOCTEH MEX/Ty BEIMYNHAMHU, HATISITHOCTD U
MHOTOMEPHOCTb);

B BHJIC MATEMaTHYECKUX YPABHEHUI: JaBaTh MATEMaTHIECKOE ONMMCAHNUE B3aMMOCBSI3H BEJINYHH,
MaTeMaTU4eCcKoe 0000IIcHuUE.

Hepexoz[ OT KaXXA0TI'0 oTala npeacTaBJICHUA PIH(bOpMaHI/II/I 3aHUMAacT JOBOJIBHO 0oIBIION IMPOMCECIKYTOK

BpeMeHu. B 7—~8 kiaccax 3TOT mporecc HeoOX0AUM, HO B CTApIIMX KJIaccaX MOKHO ObUIO OBbI 3TO BpeMst

MOTPATUTh HA penieHue 0oiee BXXHBIX 3a/1a4. B 3ToM miiane g poBbie 1a00paTopuu CymeCTBEHHO

HKOHOMST BpeMsi. ITO BpeMs MOKHO noTpatuTh corigacHo ®I'OC Ha popMHUpOBaHUE HCCIIEOBATEIBCKUX

YMEHUH y4aluxcsi, KOTOPBIE BBIPAXKAIOTCS B CICIYIOIIUX JICHCTBUAX:

orpezeneHue npoodIeMsl;

MMOCTaHOBKA MCCJIEA0BATEIIbCKON 3a1a4H;
MJIAHUPOBAHUE PELICHUS 3a/1a4H;

MOCTPOCHUE MOJIETICH;

BBIJIBUKEHUE TUIIOTE3,;

AKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTES;

aHaAJINU3 JIaHHBIX YKCIIEPUMEHTOB WU HAOIIOICHHIA;
dbopMynupoBaHre BEIBOJIOB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

JIMYHOCTHBIE pe3yJbTaThbl

OO6yyaromuiics MOJIy4UT BO3MOXKHOCTH /17151 (POPMUPOBAHUS CIEIYIOIUX JIUYHOCTHBIX Y'Y /I

ompeieJIeHue MOTHBAIIMN U3YYEHUST yueOHOTO MaTepHaa;

OIICHMBAaHME YCBAWBAEMOT0 YU4EOHOTO MaTepuala, UCXO0Is U3 COLMAIIbHBIX U TUYHOCTHBIX
IIEHHOCTEI;

MOBBILIIEHHE CBOEr0 00Pa30BaTENFHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHUIO OCHOBHBIX
HMCTOPUUYECKUX COOBITUI, CBI3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA,

3HaHHE MPABUJI IOBEJICHUS B YPE3BbIUANHBIX CUTYaLIHUSX;

OIICHUBAHHE COIMATFHON 3HAYMMOCTH NMPOGECCUi, CBA3aHHBIX C XUMHUEH; BJIaJICHUE MTPaBUIIaMU
0e30MmacHOro0 O0paIeHUs] C XUMUYECKIMH BEIIECTBAMU M 000PYI0BaHHEM, MTPOSBICHUE
DKOJIOTUYECKOU KYJIBTYPHI.

MertanpeameTHbie pe3yJibTaThl

PeryasituBHbie

OO0yyaromuiics MOJIy4uT BO3MOKHOCTH /17151 GOPMUPOBAHUS CIAEAYIOIINX PETYIATUBHBIX Y'Y /1:

1eJIenoiaraHue, BKII0Yast MOCTAHOBKY HOBBIX IIeJIEH, MpeoOpa3oBaHne MPAaKTUUECKON 3a/1au B
[I03HABATEJIbHYIO, CAMOCTOSATEIIbHBIN aHAIU3 YCIOBUM TOCTUKEHUS LIEJIM HA OCHOBE YUYETa
BBIJICTICHHBIX YUUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae; TUIAHUPOBAHUE MTyTH
JOCTHIKCHMUS IICJICH;



¢ YCTAHOBJICHUC LCJICBBIX ITPUOPUTCTOB, BEIACIICHHUC AJIbTCPHATUBHBIX crocoboB JOCTHIXKCHUSA LICIIU U
BbIOOp Hanbosee F3PPEKTUBHOTO CIIOCO0a;

® yYMEHHE CaMOCTOSTEIHbHO KOHTPOJINPOBATh CBOE BpeMs M YIIPABIIATH UM;

e yMCHHE IPUHUMATH PEIICHHUS B IPOOJIEMHOM CUTYaINH;

® II0CTaHOBKA y4eOHBIX 3a/1a4, COCTABJIEHHE IUIaHA U I10CIIEI0BATEIbHOCTHU IEHCTBUM,

e opranu3anys padbovYero MecTa MpH BBHITOIHEHUH XUMHYECKOTO YKCIIEPHUMEHTA;

®  IPOrHO3MPOBAHME PE3YJIbTATOB O0YUEHUs, OLICHUBAHIE YCBOCHHOTO MaTepHaia, OI[EHKa KaueCTBa 1
YPOBHSI ITOJTy4SHHBIX 3HaHHUH, KOPPEKIMSA TUIaHA M CIIOC00a AEHCTBUS IIPH HEOOXOJMMOCTH.

ITo3znaBarTeanLHLBIE
OO0yJarmuiics MOJYYUT BO3MOKHOCTD ISl POPMUPOBAHUS CASAYIOIIMX MTO3HABATEIbHBIX Y Y J1:

® [IOMCK U BblJeNIeHHE HHPOPMALIUHY,

e aHaiu3 yciaoBUM M TpeOOBaHUH 3a/1a4M, BEIOOP, COMOCTABICHHE U 0OOCHOBAHUE CIIOCO0A PELIeHUs
3aJa4y;

e BbIOOp Hanbomee F3PPEKTUBHBIX CIIOCOOOB pEIICHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

e BBIIBIKCHHE M 00OCHOBAHHE THITOTE3bI, BEIOOP crioco0a e€ mMpoBEepKH;

®  CaMOCTOSITEJIbHOE CO3[JaHHE AITOPUTMA JAEATEIIbHOCTH IPU PEIIEHUH ITPOOJIEM TBOPUYECKOTO U
IIOUCKOBOTO XapaKTepa,

® yMCHMS XapaKTEpHU30BaTh BELIECTBA I10 COCTaBYy, CTPOCHUIO U CBOMCTBAM;

® ONUCBIBAHUE CBOMCTB: TBEP/BIX, )KUJIKUX, FA3000pa3HbIX BEILIECTB, BHIICICHUE UX CYILIECTBEHHBIX
IIPU3HAKOB;

e 1300pa’keHHe COCTaBa MPOCTEUIINX BEIIECTB C OMOILBIO XUMUYECKUX (POPMYJI U CYLTHOCTH
XUMHYECKHUX PEAKIMH ¢ TOMOIIbI0 XUMUYECKUX YPABHEHU;

e [poBe/eHUE HAOIIOIeHU, OTMCaHNe TPU3HAKOB U YCIIOBUN TEUEHUS XUMHUECKUX PEaKIIUi,
BBIMOJTHEHHE XMUMUYECKOI0 HKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHaJIN3a HAOJI0IeHUH 3a
HKCIIEPUMEHTOM, pelIeHUE 3a]a4, O0Jy4YeHNEe XUMUYECKOW NH(OPMALIUU U3 PA3IUYHBIX
HCTOYHUKOB,

® yMEHHE OpPraHM30BbIBaTh MCCIIEI0BAHUE C LIE€TbIO0 TPOBEPKU THIIOTES;

e yMEHHE JIeJIaTh YMO3aKIIOueHHs! (MHAYKTUBHOE U IO aHAJIOTUH) U BBIBOJBI,

e yMeHHe OOBEKTHUBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUYECKUX MPOIECCaX, KPUTUUECKH
OTHOCHTKCS K IICEBJJOHAYYHON MH(DOPMAIIUH.

KomMmyHukaTnBHbIe

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTH /17151 (JOPMUPOBAHUS CIETYIOIMIMX KOMMYHUKATUBHBIX Y'Y 1

® [IOJIHOE ¥ TOYHOE BBIPAYKEHHE CBOMX MBICIIEH B COOTBETCTBHH C 3a/[a4aMU U yCIOBHUSIMHU
KOMMYHHUKAIIHH;

® AJICKBATHOC MCITIOJIb30BAHHUEC PEUYCBEIX CPCACTB JJId YUaCTHA B JUCKYCCHUH N apryMCHTAlUN CcBOEU
MO3UINH, YMEHHE MPEICTABIATh KOHKPETHOE COACPKAHKE C COOOIIEHUEM €T0 B MMCHbMEHHON U
yCTHOH (opme;

e OIpeeneHue ClocO00B B3aMMOICHCTBHS, COTPYTHUUYECTBO B TIOMCKE U cOope nHpopMaIuu;



e OIpeeeHne CocoO0B B3aUMOICHCTBHUS, COTPYIHUYECTBO B IOUCKE M cOOpe MHpOpMAalLIUH, YIacTHe
B JIMAJIOTe, TNIAHWPOBAHUE OOMIMX CIIOCOO0B PabOTHI, MPOSBICHUE YBAKUTEIHLHOTO OTHOLICHHS K
JPYTUM YYalIuMCs; ONUCAHUE COJCPIKAHUS BBITOHIEMBIX JEHCTBUH C LIEIhI0 OPUSHTHPOBKHU B
MPEIMETHO- IPAKTHYECKOH IeATEeIbHOCTH; YMEHHUS YUUTHIBATH PA3HBIC MHEHUS U CTPEMHUTHCS K
KOOPJMHAIIMU PA3JIUYHBIX TIO3UIUI B COTPYAHUYCCTBE;

e (opMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UINIO, APTYMEHTHUPOBATh U KOOPIUHUPOBATH €€ C
MO3UIUSMH MTAPTHEPOB B COTPYIHUYECTBE IIPU BEIPAOOTKE OOIIIEro PEelIeHUs] B COBMECTHOM
NeSITeITbHOCTH,

®  OCYIIECTBIISATH B3aUMHBIA KOHTPOJIb U OKA3bIBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO B3aHMOIIOMOIII;

® [UTAHUPOBATH OOIIKE CIIOCOOBI PA0OTHI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OIICHKY JICHCTBHIA
napTHEpa, yMeTh yOeKIaTh;

®  UCIOJB30BATh aJICKBATHBIC SI3BIKOBBIC CPECTBA JJIsi OTOOPaKEHHSI CBOMX YyBCTB, MBICJICH, MOTHBOB
U IOTPEeOHOCTEH; 0TOOpaKaTh B peuH (Onrcanue, 00bSICHEHHE) COACPIKaHUE COBEPIIAeMbIX
JICHCTBUH, KaK B pOpME TPOMKO# COIMATM3UPOBAHHOM peun, Tak ¥ B (popMe BHYTpEHHEH peun;

® pa3BUBaTh KOMMYHUKATHBHYI KOMIICTCHIIUIO, UCIIOJIB3Ys CPEICTBA YCTHON M MMChbMEHHOM
KOMMYHHKAIMH TIPU PadOTE ¢ TEKCTaMU y4eOHUKA M TOTIOJIHUTEIILHOM JINTEPaTypOil, CIpaBOYHBIMU
TaOJIUIIAMU, TIPOSIBIISATH TOTOBHOCTh K YBOXKCHUIO HHOM TOUKH 3PCHUS NIPU OOCYKIICHUH PE3yJIbTaTOB
BBITIOJIHCHHOU PaOOTHI.

IIpeameTHbIe pe3y/bTaThl
OOyuarouuiics Hay4uTCs:

® [IPUMEHATh OCHOBHBIE METO/IbI T03HAHUSA: HAOJIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT;

® ONUCHIBATh CBOWCTBA TBEP/BIX, )KUAKHX, FA3000pa3HBIX BEIECTB, BBIJCISASA UX CYLIECTBEHHbIE
NpPU3HAKHY;

® pacCKpbIBaTb CMBICJI 3aKOHA COXPAaHCHUA MACChI BCUICCTB, aTOMHO-MOJIeKYJISIpHOfI TCOpHU,

® pa3jin4yaTb XUMHUYCCKHUEC U (1)I/I3I/I‘~IGCKI/I€ SIBJICHUA,

® Ha3bIBaTh IPU3HAKU U YCIIOBHS NMPOTEKAHHUS XUMHUUYECKHX PEeaKLnii;

e coOmonaTh npaBuiia 0e30MacHoi paboThI MPH MPOBEAECHUH OIBITOB;

®  [0JIb30BaThCA J1a0OPATOPHBIM 00OPYIOBAaHUEM U MTOCYAOM;

® [0Jy4aTbh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

® XapakTepu3oBaThb (HU3NYECKHE U XUMUUECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
CO€IUHEHMH,

® [IPOBOJUTH ONBITHI, OATBEPKIAAIONINE XUMHUUECKUE CBOICTBA M3YUEHHBIX KJIACCOB HEOPTraHUYECKHX
BELIECTB;

® pacCKpbIBaTb CMBICII ITOHATHUA «PaCTBOP», BEIYUCIIATE MACCOBYIO TOJIIO paCTBOpéHHOFO BCIIECTBA B
pacTBope,

® TOTOBHUTH PACTBOPHI C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA;

®  XapakTepU30BaTh 3aBUCUMOCTH (PU3MUECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH;

®  OIpEIeNITh BUJ XMMHUECKOH CBSI3U B HEOPIraHUUECKUX COEANHEHUSAX;

® pacCKpbIBaTb OCHOBHBIC ITOJIOKCHHA TCOPUU SHGKTPOHHTHQGCKOﬁ JUCccoranuu, COCTaBJIsATh
YPaBHEHHUS AIEKTPOIUTUYECKON JUCCOLUALIMHN KUCIIOT, LEN0YEH, CONIel U peaklinii HOHHOTO
oOMeHa;

®  DPACKPBIBATh CYIIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA, ONIPEAEIIATh OKUCIUTENb U
BOCCTaHOBUTEIIb;

® COCTaBJIATh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI; Ha3bIBATh (PAKTOPSI,
BIIMSIIOIME HA CKOPOCTh XUMHUECKON PEAKIINN;



®  XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMHU
® HEMETaNIOB U METAJIOB;
® [IPOBOJUTH OIBITHI IO NOJYYEHHUIO U U3YUYEHUIO XUMHUECKHX CBOWCTB PA3IMUHBIX BEIIECTB;

® TPaMOTHO OOpaIaThCs C BEIIECTBAMH B IMOBCEHEBHON KHU3HU.
OO0yyammiics MOJy4dT BO3MOKHOCTh HAYYUTHCS:

® BBIJBUIATh U IPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAaX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIINH, O XapaKTepe U
IIPOAYKTAX Pa3JINYHBIX XUMUYECKUX PEAKLUI;

®  XapaKTEepU30BaTh BELIECTBA [10 COCTaBY, CTPOESHUIO U CBOMCTBAM, yCTaHABIMBATh IIPUYMHHO-
CJIEICTBEHHBIE CBSA3M MEKY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

®  COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSM;

® [IPOrHO3UPOBATh CIOCOOHOCTH BEILECTBA MPOSABIATH OKUCINUTEIIbHBIE WM BOCCTAHOBUTEIbHBIE
CBOICTBA C y4ETOM CTENEHEN OKHUCIEHUS DJIEMEHTOB, BXOSINX B €r0 COCTaB;

® BBIJBUIATh U IPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3BI O PE3YNbTaTax BO3ACHCTBUS PA3IMUHBIX
(bakTOpPOB HAa U3MEHEHHE CKOPOCTH XUMUYECKOH peaKiii;

®  JCIIOJIB30BaTh MPHOOPETEHHBIC 3HAHUS ISl HKOJIOTHYECKH TPAMOTHOTO TIOBEICHUS B OKPYKAFOIIEH
cpene;

® CIIOJIB30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH MPHU BBIIOJIHEHUU IPOEKTOB U PEIIEHUN
yueOHO-UCCIIEI0BATENbCKUX 3a/1a4 10 U3YYEHHUIO CBOMCTB, CLIOCOOOB MOJIyUYEHUs U PacliO3HABaHUs
BELICCTB;

e 00BEKTHBHO OLIEHUBATh HH(OPMALIMIO O BEIIECTBAX U XUMUYECKHX IIpOLECcCax;

®  OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 10 XUMUU JJIS IPAKTHUECKOHN AEATEIbHOCTU
YEIJIOBEKA;

® C03/1aBaTh MOJEJH U CXEMBI JJIs pelIeHUs YUeOHBIX U TT03HABATENIbHBIX 3a/1a4;

® [IOHMMAaTh HEOOXOJIMMOCTH COOJIIOICHUS NPEAIUCAHUN, IPEJIaraeMbIX B MHCTPYKIUSX 110
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBON XMMHUU U JP.

COJEPXAHUE IMPOI'PAMMBbI
Pa3nen 1. Xumunueckas nabopatopus (4 daca)

HpaBI/IJ'Ia TEXHHMKH 0€30IacHOCTHU IIpu MPOBCACHUN I/ICCJIC,HOBaHPlﬁ, MCIUIIMHCKHE alITCUKH HepBOﬁ IOMOIITH
B KaOMHETE XUMHUHU. I/IHCprKTa)K 10 TEXHUKE OE30IMaCHOCTH.

3HaKOMCTBO C Ja00paTOPHBIM 000pyIOBaHHEM. XpaHEHUE MAaTEPUAIOB  PEAKTUBOB B XUMHUYECKOM
naboparopuun

Pa3nen 2. BemectBa, KoTopbie Hac okpyxkatoT 24 vaca (9 gacoB)

[IpocTeie U ClOKHBIE BEMIECTBA. XUMUUYECKUE SIIEMEHTHI.

JlaGopaTtopusbrit onbITNel. «O3HaKOMIIEHHE ¢ 00pa3IiaMy MPOCTHIX M CIIOKHBIX BEIIECTBY.

CocraB armocdepsl. Kucinopos kak BaKHEHIIHIT KOMIIOHEHT aTMOC(epHI.

JlaGopatophbiii onbIT Ne2 «[lomyueHne Kuciiopoia u3 MepeKucH BOAOPOAa, T0Ka3aTeIbCTBO €r0 HATUYHSI.

Bopa B macmta0e mianetsl. @u3nuecKkue cBOMCTBA, MapaoKChl BOJIBI, CTpoeHue Bobl. [lokazaTenu
KaudecTBa BOJbI. MccienoBannue BOAbI U3 Pa3HbIX UCTOYHUKOB.



JlaGopaTtopusbiit onbIT Ne3 «Onpenenenne BOJONMPOBOTHON M TUCTUIUTMPOBAHHON BOIBD .
JlaGopatopHslii onbIT Ned «OKpacka MHIUKATOPOB B HEUTPAJILHON cpee»
Paznean 3. SBnenus, npoucxopsiiue ¢ BemecTsamu (4 yaca).

Yuctele BemecTBa u cMecu. Kitaccudukamnus cmeceit. CriocoOblI pa3esieHHusi CMECEH: IeMCTBUE MAarHUTOM,
OoTCTanBaHue, (GUILTPOBAHUE, BHIMTAPUBAHUE, KPUCTAILTU3AIIMS, TUCTAILISIUS

[TpakTruueckas padora Nel «HucThie BemecTBa 1 CMECH.
[TpakTrueckas padota No2 «O4yrcTka BOJbI U BO3yXa OT TBEPIX YaCTHUID.
Pa3nen 4. OcHoBbI SKCcTIEpUMEHTANIBHON XUMuUH (19 yacoB).

[IpakTuyeckas pabora Ne3 «l/3yueHre CBOMCTB BEIIECTB: HArPEBAHUE BOIBI, HATPEBAaHUE OKCHJIA KPEMHUS
(IV)».

[IpaxTuueckas padota Ne4 «M3mepenue temnepaTypbl KUIIEHNS BOJAbBI C IOMOIIBIO JaTYWKa TEMIIEPATyphl U
TEPMOMETPAY.

ITpaktuyeckas padora Ne5 «Omnpenenenue TeMeparypbl KpUCTAIN3AUH BELLIECTBAY.

dusnueckue U XMMUYECKUE SBJICHUS. Bblaenenye 1 noriaouieHne Teria — Npu3Hak XuMHUYECKOH peakiyu.
[Tpaktuyeckas padora Ne6 «IK30TepMUUECKas peaKIUs».

[IpakTuueckas pabora Ne7 «QH0TEpMUYECKasi peaKkLUs».

CKopOoCTh XMMHUECKUX peaKklnil. XMMUYECKHUE MpeBpallieHusl. XUMHUUECKHE peakuu. XUMHUECKHe
ypaBHEHUs. BBITOIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH 110 COCTABICHHUIO YPAaBHEHUM XUMHUYECKUX
peakuuii. TUIBIl XUMUYECKUX PEAKIIUM.

[Tpaktrueckas padota Ne8 « TUIbI XUMUUYECKUX PEAKITAI.
Pa3nesn 5. OcHoBbI pacueTHoM xumuu (10 yacoB).

Moap — eauHHUIIA KOJIMYECTBA BEIIECTBA. MOJ'ISIpHaSI macca. BeIunciaeHusa 1o XUMHYECKUM YPpaBHCHUAM.
3akoH ABoraz[po. MOJ'ISIpHBIfI 00beM ra3oB. OTHOCUTEIbHAS IUIOTHOCTH I'a30B.

Pemienne SKCHICPUMCHTAIIbHBIX 3a/la4 11O TCMC «HpaKTI/IKYM 10 U3Y4YCHHIO CBOMCTB BEIIECTB OCHOBHBIX
KJIaCCOB HCOPraHNYCCKUX COCIUHEHUI.

Pa3nen 6. OcHOBBI 371eKTpoIUTUYECKOM Mucconnanuu (11 gacos).
[Tpaktruueckas padota Ne9 «OuncTka BOJBI OT PACTBOPUMBIX TPUMECEI».

DIEKTPOTUTHYECKAs JUCCOIHMAIINS — TJIaBHOE YCIOBUE MTPOTEKAHUS PEaKIUid B pacTBOpax.
DIIEKTPONMTUYECKAS JUCCOLUALINS KUCIIOT, IIETOYEH U COJIeH.

[Tpaktuueckas padora Nel) «DnekTponuTuyuecKas AUCCOIHALIH.
[Ipaxtuyeckas padoraNel 1 «CuiibHbIE U cr1aOble AIEKTPOIUTHIY.
[IpakTuyeckas padora Nel2 «BnusiHue Temmneparypbl Ha AUCCOLUAIHION.

[TpakTruueckas padota Nel3 «BrnusHrE KOHIIEHTPAIMK pacTBOpa Ha TUCCOITUAIIAIOY.



Pemrenne OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME <<3J'I€KTpOJ'II/ITI/ILIeCKa$I JAUCCOLINaLIUsI.

Paszgea 7. [IpakTukym 110 U3YYEHHIO CBOKMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUMN
(11 gacos).

Oxcuapl: KIaccu(uKaiys, HOMEHKIAaTypa, CBOMCTBA, MOIy4YeHUE, TPUMEHEHHE.

Jlaboparopusriii onbiT Ne5. «Habmrogenne pacTBOPUMOCTH OKCHJIOB QJIFOMUHMSI, HATPUsL, KaJbIUsI U MU B
BOJIE.

['unpokcunpl. OcHOBaHUS: KiaccuuKaiys, HOMEHKIATypa, MoJyuyeHue.
[Tpaktuueckas padota Nel4 «Onpenenenne pH pacTBOpoBy.

[IpakTuueckas padora Nel5 «Peakuus HeiTpanuzanun. BzanmoaeicTBie THApOKCHAA HATPHS C COTSTHOM
KHUCIIOTOM.

Amdotepubie okcuel 1 THapokcubl. Kucmotel. CocraB. Knaccudukarus. Homenknarypa. [Tonydenne
KUCJIOT. XMMHUYECKUE CBOMCTBA KUCIIOT.

Jlaboparopublil onbIT Ne6. «B3aumoeiicTBue MeTauioB (Maruus, HUHKA, JKeJie3a, MeJIi) C pacTBOpaMu
KHUCIIOT».

Comu. Knaccudukanus. Homenkinarypa. CriocoOs! osrydeHust coseil. CBoiicTBa Coliei.

YyeOHo-TeMaTHYEeCKUI JIAH

Ne Tema ypoka Kou- BO ®opma 3ansaTHA | OCHOBHBIE yueOHbIE AEHCTBUS
/i 4acoB ydammxcs

Pasznen 1 Xumuueckas sadoparopusi(4 yaca)

1-2 ITpaBuiia TEXHUKH 2 becena, pacckas. | 3HaTh npaBuia TEXHUKU
0€30MacHOCTH NPU NPOBEACHUN HHcTpyKTaXK. 0€301MaCHOCTH TIPH TIPOBEICHUH
UCCIIEIOBaHUN, METULIMHCKHE UccieloBaHUN. 3HaTh COCTaB
anTEeYKH TePBOY TOMOIIH B MEIUIMHCKOW alTeYKH H YMETh
KabuHere XxumMun. MHCTpyKTax OKa3aThb MEPBYI0 METUIIMHCKYIO
110 TEXHHUKE 0€30MaCHOCTH. ITOMOIIb.

3 3HAKOMCTBO C J1JaOOPaTOPHBIM 1 3HAKOMCTBO C YMeTh paboTaTh CO CIHPTOBKOIMA,
00opya0BaHHEM XUMHYECKON BECAMH, MEPHOM IIOCY0H1
nabopaTopueit
becena
4 XpaHeHue MaTepuaioB U 1 3HaKOMCTBO € 3HaTh KIaccUpUKAITIIO
PEaKTUBOB B XUMHUECKOM XUMHAYECKOH PEaKTHBOB MO IPyNIIaMXpPaHEHUS
naboparopuu nabopaTtopueit U UX JIEHCTBHE Ha OPTaHU3M.
becena [IpaBunbHO 0HOPMITATH
XUMHUYECKHH SKCIIEPUMEHT.

Pa3znen 2. BemecTBa, KoTopble Hac oKpy:kaioT 24 yaca (9 yacoB)

5-6 | [IpocThie U CIOKHBICBEIIECTRA. 2 Jlexmms JIOJDKHBI 3HATH: OMpeIeTICHUE
XUMHUYECKUE JIEMEHTHI. JlaboparopHas aToma, MPOCTOro U CI0KHOIO
Jlaboparopnas pabota Nel. pabota BEIIECTBA, OTINYNE CMECH U
O3HaKOMJIGHHE C 06pa3naMu CJI0’KHOTO BEIeCTBA JIOMKHBI

IPOCTBIX U CJIOKHBIX BEIIECTB. YMETB: pa3indaTh NPOCTHIC 1




CJIO’KHBIE BEILIECTBA, CMECH U
CJIOKHBIE BEIIECTBA

7 CocraB atmMochepsl. 1 Cemunap. 3HaTh O0BEMHYIO I0JTIO
Kucnopon kakBaxHenmmii COCTaBHBIX YaCTEHBO3yXa
KOMIIOHEHT aTMOc(ephl.

8 JlaboparopHuas pabora Ne 2 1 Jlaboparopuas DKCTIEpUMEHTAILHO ONPEICIIUTh
«Ilonyyenue kuciopozaa us3 pabota COJZIePKAHNUEKUCIIOPO/Ia
MEPEKUCH BOJOPO/Ia,

JIOKA3aTeJIbCTBO €0 HATUYMS.

9 Bona B macmitaberiaHeThlI. 1 Kpyrasiii cton | YMeHue xapakTepu3oBaTh
®dusnyecKue CBOMCTBA, CBOMCTBA BOJBI (XUMHYECKHE
11apaZlIoKCBIBOIBI, CTPOCHUE CBOWCTBA OCHOBHBIX KJIACCOB
BOJIbI HEOPraHUYECKUX BELIECTB),

10- | Ilokasarenu Ka4yecTBaBO/IbI. 4 JlaGopaTopHas YMeHne xapakTepu30BaTh

13 HccnenoBanue BOJIbIN3 Pa3HbBIX paboTta CBOICTBA BOJIbI (XUMHUUYECKHE
UCTOYHUKOB. JlabopaTtopHas CBOICTBa OCHOBHBIX KJIACCOB
pabota Ne3 «Omnpenenenue HEOPraHUYECKUX BEILECTB),
BOJIOITPOBOJHON M
JTUCTHITUPOBAHHOW BOJBI»

Jlaboparopuaspabota No4
«OKpackauHAUKaTOPOB B
HENTpaIbHOU cpene»
Paznen 3. SIBienusi, npoucxoasinue ¢ Bemecrsamu ( 4 yaca)

14 YucTele BemecTBa HCMECH. 1 Jlekuus. CdopmupoBath NOHITHS O

Knaccudukanus cmecei. YHCTOM BEIIECTBE HCMECH
BEIIIECTB

15 Crioco6sb! pazaeneHusicMeceit: 1 Ob6cyxenue, YMeTh XxapakTepu3oBaTh
JENCTBUE MAaTHUTOM, «MO3TOBOM CYLTHOCTh MOHITHHYNCTHIC
oTcTanBaHue, GUIBTPOBAHUE, HITYPM. BEILIECTBA U CMECH U CIIOCOObI
BbIMIApMBaHUE, KPUCTAJUIA3AIIHS, paszesneHus cMecei
JTUCTHILIISIIIHS.

16 [TpakTrueckas padota Nel 1 IIpakTrueckas 3aKpenuTh MOHATHUS O YUCTOM
«HuCThIE BEIIECTBA H CMECHY pabora BEIIECTBE HMCMECH BEIIECTB

17 [TpakTuyeckas padora Ne2 1 [TpakTnueckas 3aKpenuThb 3HaHUS O METO1aX
«O4HCTKaBOMBI U BO3ayXa OT pa60Ta OYHCTKH BEIIECTBOT TBEPABIX
TBEPIBIX YaCTHID YaCTHII

Pasnen 4. OcHoBBI 3KCIepMeHTANbHON XumMuu (19 yacos).

18 [TpakTrueckas pabora Ne3 1 [IpakTuueckas Hcnons3oBanne MpakTHYECKUX U
H3yueHue CBOMCTB BEIICCTB: pabota 71a00paTOPHBIX PabOT, HECTOKHBIX
HarpeBaHNEBO/IbI, HATPEBaHNE IKCIIEPHUMEHTOB IS
okcuna kpemuusa(1V). JIOKA3aTebCTRA

19 [TpakTrueckas padora Ned 1 IIpakTuyeckas BoiasuraeMsix
«3mepenune TemnepaTypsl pabora MPEIOI0KEHUI; ONTMCAHUE
KHIICHUS BOJBI C TTIOMOIIBIO PE3YIBTATOB STHX PaboT
JaT4YuKaTeMIIepaTypsl U
TEPMOMETPA»

20 [Tpaktuueckas padorta Ne5 1 [TpakTrueckas Hcnonp3oBanue
«OrnpeneneHueTeMepaTypbl paboTta MPaKTUYECKUX PadoT JIst
KPUCTAJIJIN3AL[UHU BEIIECTBA» MO3HAHUS OKPYKAIOILIETO

MHpa pa3IN4YHbIXMETO/I0B
(HabmoieHre, U3MEPEHHE,




OTIBIT,PKCIICPUMEHT,
MOJICIIMPOBAHUE U JP.)

21 duznueckre 1 XUMHYECKHE 1 Jleknsa ITo3HakoMUTECS C
SABJICHUA. BBI,I[GJ'IGHI/ICI/I BAKHCUILLIUMU XUM.
HOIJIOIICHHUC TCILIA MOHATUSAMU: (PU3HUYECKHE U
— IPU3HAK XUMUYECKOUPEaKIIuu XUMHUYCCKHUECSIBICHUS,
XUMHYECKast PeaKIys;
YMEHHEOTIHYATh
XUMHUYECKHE PEAKIIUU OT
(hu3HYECKUX SIBICHUN
22 [TpakTnueckas padora Neb 1 [TpakTnueckas Hcnonb3oBanue
«OK30TepMHUECKas PeaKIus» pabota MPAKTUYECKUX U
nabopaTOpHBIX padoT,
23 [TpakTrueckas pabora Ne7 1 [MpakTuueckas HECJIOXKHBIX SKCIIEPUMEHTOB
«OHAOTEPMUYECKAS PEAKIIHSI pabota AL 1OKa3aTCIIbCTBA
BBIJIBUTAEMbBIX
IPENOJI0KEHUN; OTIHCaHNe
pe3yIbTaTOB 3THX PadoT
24- | CKOpOCTh XUMHUYIECKUX 2 KomnnextuBHas 3HaTh OIpeAeIICHHEe CKOPOCTH
25 peaKkuuii pabora XMMHYECKON peaKkuuu U €€
3aBUCUMOCTB OT YCJIIOBUI
NPOTEKAHUS PEAKIINH.
[Tonumars 3HaueHUE
TEPMHHOB «KaTaJIU3aTOP»,
«MHTHOUTOPY, «PEPMEHTHI.
26- | XuMuYecKue mpeBpalieHusl. 2 KonnexktuBHas | YMeHUe XxapakTepus3oBaTh
27 XVMHYECKUE PEeaKIINH. pabota OCHOBHBIETIOJIOKEHUS] ATOMHO -
MOJIEKYJISIPHOTO YYEHUS,
MMOHUMATh €r0 3HAUYCHHE
28- | XuMu4ecKueypaBHEHHUS. 4 KonnexruBHas YMeHHe COCTaBIATh YpaBHEHUS
31 Brimonnenue pabota XUM. peaKu.
TPEHUPOBOYHBIX
YIIPA)KHEHUH 110
COCTaBIICHHUIO ypaBHEHUI
XUMHYECKHUX PEaKIIHii
32- | Tumbl XUMHUYECKHUX PEaKIIHii 4 KonnexkruBHasg | YMeHuUe onpenensTh
35 pabota peareHThl U IPOAYKTHI
peaKuu; paccTaBisaTh
K02(h(HUIIUEHTHI B YPaBHEHUSIX
peakIvii Ha OCHOBE 3aKOHa
COXPaHEHMsI MacChl BEIIECTB
36 [TpakTudeckast padota Ne8»» 1 [TpakTrueckas
THUIBIXUMUYECKUX PEAKIINII» paboTta
Pa3nen 5. OcHoBbl pacueTHoii xumum (10 yacos).
37- | Moyib— eIMHHUIIaKOJIHYeCTBA 2 Pemenue YMeHue BBIYUCIATD:
38 BelecTBa. MomsipHas Macca. 3aaq KOJIMYECTBO BEIECTBANIH

Maccy 10 KOJIUYECTBY
BEILECTBA UIIK Macce
peareHTOB WU IIPOIYKTOB
peakuuu




39-
42

Brruncnenus mo
XUMUYECKHM YPAaBHCHHSIM.

YMeHue BBIYHCIATH MOJISPHYIO
Maccy nodopmylie coequHEHus,
KOJIMYECTBO BEIIECTBA,00bEM
WM MacCy IO KOJUYECTBY
BEIIIECTBa, 00BEMY WJIM Macce
peareHToB Wik IPOLYKTOB
peakuuu

44

3akoH ABorajpo. MosipHbIit
o0bemrasoB. OTHOCUTEIbHAS
[UIOTHOCTH T'a30B.

YMeHue BbIYUCTATD:
KOJIMYECTBO BEIECTBA,00bEM
WJIM MaccCy Mo KOJMYECTBY
BEIIECTBA,00bEMY HIIU Macce
peareHToB U MPOJIYKTOB
peakmuu; (HaXoauTh 00BEM
ra3a o u3BECTHOMY
KOJIMYECTBY BellecTna (U
MPOU3BOIUTH OOpaTHBIE
BBIUMCIICHMS]))

45-
46

Pemienue skcniepruMeHTaIbHBIX
3a1a4 110 TeME

«[IpakTUKyM 11O U3Y4YECHUIO
CBOMCTBBEIIECTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
COCOUHCHUH »

Pemenune
3a7a4

YMeHue: XapakTepru3oBaTh
XUMHUYECKHECBONCTBAa OCHOBHBIX
KJIACCOB HEOPIaHUYECKUX
BEILIECTB; OIPEIEIIATh
HNPUHAAJICKHOCTBBELIECTB K
OIpeJIeIEHHOMY KJIAcCy
COEZIMHEHUI COCTaBIATh
(opMyJIBIHEOPraHUYECKUX
COEIMHEHUI U3yYEHHBIX KJIacCOB

Pazjnen 6. OcHoBBI J1eKTPOIUTHYeCKOMH qucconuanuu (11 yacos).

47 [Tpaktuueckas padora Ne9 1 [TpakTrueckas Hccnenosath
«O4YncTKa BOJBI OT PAaCTBOPHMBIX pabota AJIEKTPOITPOBOTHOCTH BOJIBI B
puMecei» 3aBHCUMOCTH OT cIIoco0a eé

OUYHUCTKH

48 DNeKTPOIUTHYECKAS 1 Jlexuus 3HAaTh ONpeAeIeHUS MOHATHIMA
JMCCOLMALUs —TIIaBHOE «QIEKTPOIIHUTY, KHEITEKTPOIUTY,
YCIIOBUEIIPOTEKAHUs pEaKUn (OJIEKTPOJIUTHYIECKAA
B PACTBOPAX. JIMCCOLIMALIUS

49 DIIEKTPOIUTHYECKAS 1 «Mo3roson 3HaTh ONPEAEIICHUS TOHATUI
JMCCOIMALINS KUCIIOT, IeNToYei IITYPMY, «KHCIIOTa»,
U COJIEN. OOcyxneHue «OCHOBAaHHUEY, «CONB)» C TOYKH

3pEeHHs TEOPUHU
3IEKTPOJIUTUYECKON
JIACCOLMAIUN. Y METh OOBSICHSITh
0011111e CBOMCTBA KHUCJIOTHBIX U
LIEJIOYHBIX PACTBOPOB HAJTUYHEM
B HUX MOHOBBOJIOPO/A U
TUAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TaK)Ke
COCTaBJISITh YPaBHCHUS
JJIEKTPOJIUTUYECKON
JHUCCOIUAIMUKUCIOT, OCHOBaHUH
U COJICH.




50 [TpakTrueckas pabota NelO 1 [TpakTrueckas [IponnmrocTpupoBaTh
«DNEKTPOIUTHIECKAS pabota OKCIIEPUMEHTOM
JUCCOLIAAITUS» KJIacCU(UKALIMIO BEIIECTB HA

ANEKTPOIUTHI UHEIIEKTPOIUTHI

ol [TpakTrueckas padora Nell 1 3aKpenuTh NOHATHUS
«CuibHble U cialble «CUJTBHBII» U «CIIA0BII
JIEKTPOJIUTHI) 3JIEKTPOJIHT.

52 [Tpaktuyeckas padora Nel2y» 1 Wwmetp npencraBieHue 0 poiu
Bnusinue Temneparypsl Ha TEeMIEpaTypbl B
JIMICCOIIMALIUIO) ANEKTPOIUTUYECKON TUCCOLIUAIIUN

53 [TpakTrueckas padota Nel3 1 [TpakTnueckas Wwmets npeacTaBieHue o
«BnusHUe KOHIIEHTpALUU pabota BJIMSTHUM KOHIIEHTPAIUU
pacTBopa Ha AUCCOLUAIIIO» pacTBopa 3JIEKTPOIUTA Ha €ro

ANEKTPOIUTUYECKYIO
JUCCOLUAITUIO

54- | Pemienue sKkCiepuMeHTaIbHBIX 4 Pemenue YMeTh 0CyIIecTBIATh

S7 3a/1a4 10 TeMe 3a/1a4 XUMHUYECKHUE OMBITHI HA 3HAHUE

«INEKTPOTUTHIECKAS
JIUCCOITUAITUS

KaueCTBEHHBIX PEAKIIU;
COCTABJISATH IIOJIHBIE U
COKpAIIEHHBIE NOHHBIE
ypaBHEHUSI HEOOPATUMBIX
peaKkui U pa3bICHATh UX
CYIIHOCTb. XapaKTEepU30BaTh
YCIJIOBHSI TEUEHUSAPEAKIIUH,
UAYIIMX 0 KOHIA, B pacTBOpax
JJIEKTPOJINTOB

Pazgen 7. IIpakTHKYM 110 H3YYEHHMIO CBOMCTB BellECTB OCHOBHBIX KJIACCOB HEOPIraHUYECKUX
coequHenuii (11 yacon).

58- | Oxcunpl: knaccudukanus, 2 Kpyrnslii cton, | YMeHue Ha3bIBaTh

59 HOMEHKJIaTypa, CBOMCTBA, JlaGopatopHas COCMHEHUS N3YYECHHBIX
[IOJIyYEHHE, IPUMEHEHHUE. paboTta KJ1aCCOB (OKCHIOB);
JlaGopaTopHblif onbIT Ne5. OTIPENETIATE
HabmronenuepactTBopuMocTu TIPUHA/UICHKHOCTD BCILCCTB K
OKCHJIOB aJTFOMUHUS, HATPHS, ONpEACTICHHOMYKITACCY
KaUIBIIS 1 MEIH B BOJIC. COCTMHCHUH (OKCHIaM);

XapaKTepU30BaTh XUMUYICCKUE
CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTaHMYECKHUX BEIICCTB
(OKCHIOB); COCTaBIIATH
(hopMyITBI HEOPTAHHMYECKUX
COCIMHEHUHN U3Y4YEHHBIX
KJIacCOB (OKCHUOB)

60 ['unpokcuabl. OcCHOBaHUS: 1 Jlexuus YMenue Ha3bIBATh
KJaccu(uKaIus, HOMEHKIIATypa, COCTUHEHUS H3yICHHBIX
MOJTy4YEHHE. KJ1IaccOB (OCHOBaHMI),

OTIpEeIeIISATh
MIPUHAITIE)KHOCTH BEIIECTB K
OTIpeIeIIEHHOMYKIIAcCy
COEIMHEHUI (OCHOBAHUSM)

61 [TpakTuaeckast pabora Nel4 1 [IpakTuueckas CdopmupoBaTh IpeaCTaBICHUAE O
«Omnpenenenue pH pabora pH kak oxapakTepucTuke cpen

pacTBOPOB»




62

[Tpaktrnueckaspadora Nel5
«Peakuus HeUTpanu3auu
BzaumoneiicTBue
TUAPOKCH/IA HATPHS C
COJITHOM KHCJIOTOM)

N3yunTh CyIHOCTH peaKiuu
HEeUTpaIM3alu

63

AMdoTepHbIe OKCUIBIN
TUAPOKCHUIBIL.

Jloxmnaasl

YMeHHe XxapakTepu3oBaTh
XUMHAYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
coenMHEeHUH (aM(pOTEPHBIX
HEOPTraHMYECKUX

COCJIMHEHU)

64

Kucnotsr. Cocras.
Knaccudukanms.
Howmenknarypa.
ITonmy4yenue Kucior.

KomnektuBHas
pabora

YMeHue Ha3bIBaTh

COEIMHEHUS U3yYECHHBIX

KJIaCCOB (KUCIIOT);

OTIpeACIATh MPUHAIEKHOCTD
BEIIECTB K OMPE/IEICHHOMY
KJIaCCy COeTUHEHUH (KHCIIOT);
YMEHHE COCTABJIATH (DOPMYIIbI
HEOPraHUYECKUX

COCJIMHEHUI M3YYCHHBIX KJIACCOB

65

XHUMHUYECKHE CBONCTBA KHCIIOT
JlaGopaTopHbIii onbIT Neb.
B3anmoneiicTBre MeTaIIoB
(Maruusi, IMHKA, JKeJie3a, MEJIN)
C pacTBOpaMHU KHUCJIOT

KoninexTuBHas
pabora

YMeHHe COCTaBIATh ypaBHEHUS
XUMHUYECKHX peaKLui,
XapaKTepU3YIOIUX XUMUYECKHE
CBOWCTBA KUCJIOT; yMEHUE
pacro3HaBaTbOIBITHBIM ITyTEM
pacTBOPBI KUCIIOT U IIEI04Yen

66

Comu. Knaccudukarus.
Howmenknarypa. Cioco6sl
MOJTYyYECHUSICOTIEN

KomnnextuBuas
pabota

YMeHue coCTaBIIsATh
(hopMyIIbl HEOPraHUYECKUX
COCIMHEHUI U3y4YEHHBIX
KJ1accoB (coneil); ymeHue
Ha3bIBATh COCTUHEHUS
M3YYCHHBIX KJIACCOB
(comeit); onpenensiTh
MIPUHA/IIC)KHOCTH BEIIECTB K
orpesieIeHHOMY Kiaccy
COCTMHEHHUH (Coei);
YMEHHE COCTaBIISATh
(hopMyITBI HEOPTaHUUYECKUX
COEIMHEHHI

67

CsoiicTBa coen

KomnnextuBuas
pabota

YMeHue xapakTeprus3oBaTh
CBOIICTBa

M3YYCHHBIX KJIACCOB
HEOPTaHWYECKUX BEIICCTB
(comeif); yMeHHE COCTABIISITh
YpaBHEHUS XUMHUYECKHIX
peakuuii, XapaKTepU3yIOIIUX
XUMHUYECKHUE CBOMCTBA COJICH
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Ypoxk 060011IeHIE

IlonBenenue UTOoros
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