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IosicHUTEILHAA 3aNNCKA

B o0yuyennn xumuu Oonblloe 3HAUYEHHWE UMEET SKCIEPUMEHT. AHATU3UPYs PE3yJIbTaThl MPOBEAEHHBIX OIBITOB, yUalHEeCs
yOeXaroTcs B TOM, YTO T€ WJIM HMHBIE TEOPETUYECKHE TPEICTABICHUS COOTBETCTBYIOT WM MPOTHUBOpPEYAT PEATBHOCTH.
Tonpko OCYIIECTBIIAS XUMUYECKUN HKCIIEPUMEHT MOXHO MPOBEPUTH JTOCTOBEPHOCTH MPOTHO30B, CACTAHHBIX HA OCHOBAaHUHU
Teopuu. B mporecce sKkcnepuMEHTANIBHON pabOTHl ydaluecs: MpHOOPETAIOT OMBIT MO3HAHUS PEATbHOCTH, SIBIISTFOIIUNACS
BaXHBIM JTanmoM (OPMUPOBAHHUA Y HHUX YOEXKIEHUH, KOTOphIE, B CBOIO OYEpEdb, COCTABISIOT OCHOBY HAYyYHOTO
MUPOBO33pEHUSI. Buenpenne obopyaoBanus 1udpoBoit 1abopaTopun neHTpa «Touka pocTay MO3BOJUT
KaueCTBEHHO M3MEHUThH Mporecc OoOydeHHs XuMHUHU. KOIM4eCTBEHHBIC SKCIEPUMEHTHI IMO3BOJIAT IMOJIY4YaTh JOCTOBEPHYIO
uH(OPMAITUI0O O MPOTEKAHWHM TEeX WIM HWHBIX XUMHUYECKHX IpoIleccaxX, O CBOMCTBAaX BemiecTB. Ha OCHOBE MOMyYeHHBIX
OKCIIEPUMEHTANLHBIX JAaHHBIX 00Yy4aeMble CMOTYT CAaMOCTOSITEIBHO JI€JIaTh BBIBOJBI, 0000IIATh PE3yNbTAThl, BHISBISATH
3aKOHOMEPHOCTH, YTO OJJHO3HAYHO Oy/IeT CITOCOOCTBOBATH MOBHITIICHUIO MOTHUBAIIUN 00YIEHUS IIIKOJIBHUKOB.

Jlist m3ydenust mpeameTa «XuMUs» Ha dTare OCHOBHOTO 00111eTo oOpa3oBanus oTBoaAuTCs 68 yacoB: 8-9 kiacc —68 4acos;

JlanHas oOpa3oBaTenbHas MporpamMma 00ecleuyuBaeT YCBOCHHUE YYAIMMHUCS BaKHEUITUX XMMUYECKUX 3aKOHOB, TEOPUH U
NOHATUN; (OPMHUPYET TPEACTABICHHWE O POJM XHMHUU B OKPYXKAIOIIEM MHUpPE WM JKM3HHM uenoBeka. [Ipm 3TOM OCHOBHOE
BHUMaHUE YJIENISAETCS CYITHOCTH XUMHUECKUX PEaKIMiA U METOJIaM MX OCYIIECTBICHUS.

OnHUM M3 OCHOBHBIX TPUHIIMIIOB MMOCTPOCHUS TPOTPAMMBI SBJISIETCS TMPUHIUI JOCTYITHOCTH. DKCIIEpUMEHTAIbHbBIE JaHHbIC,
MOJIYYCHHBIC YYAIIMMHUCS TPU BBITIOJHEHUHA KOJWYECTBEHHBIX OIMBITOB, MO3BOJISIIOT yYalTUMCS CaMOCTOSITEIBHO JeliaTh
BBIBOJIBI, BBISIBIISITH 3aKOHOMEPHOCTH. [107X0/bI, 3a70’)KEHHBIE B COJEpX)AHUE MPOTPaMMBI Kypca, CO3/Ial0T HEO0OXOIMMbIC
YCIIOBHUS JJISi CHCTEMHOTO YCBOCHHSI YYAIIUMHUCS OCHOB HAyKH, IJIsi OOECIEeUYeHHUs Pa3BUBAIOIIETO W BOCIHUTHIBAIOIIETO
BO3JICUCTBHsI OOyYeHHUSI HA JUYHOCTH ydamierocs. dopmupyemble 3HAHUS TOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEKIICHUN

IOIKOJIbHUKA, HCHTPAJIBHBIM AJIPOM €TI0 HAYYHOI'O MHUPOBO33PCHUA.



Ha 6a3e uentpa «Touka poctay obecriedynBaeTcs peannsalus 00pa30BaTeIbHbIX IPOTPAMM E€CTECTBEHHOHAYYHOU U
TEXHOJOTMYECKON HampaBlIEHHOCTEH, pa3pa00TaHHBIX B COOTBETCTBHH C TPeOOBaHUSIMH 3aKOHOIATENbCTBA B chepe
oOpa3oBaHus U ¢ yu€ToM pekomeHaannii denepalibHOTO oneparopa yueOHOro npeamera « XuMus».

OOpa3zoBaTenpHas TporpaMma IO3BOJISET HWHTEIPUPOBATh pPEaTM3yeMbIe IMOIXOIbI, CTPYKTYpY W COJACp)KaHHUE IIPHU
opraHu3anuu oOy4YeHHS XUMUU B 8—9 Kjaccax, BBICTPOEHHOM Ha 0a3e J000ro M3 JOCTYIHBIX Y4eOHO-METOAMYECKUX
komiuiekcoB (YMK).

Hcnons3oBanue odopynoBanus «Touka poctay npu peanuzauuu ganHoi Ol mo3BossieT co3naTh yCiaoBUA:

O nns pacuimpeHus CoJiepsKaHus MIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

JUTSI TIOBBIIIIEHUS TTIO3HABATEIILHON aKTUBHOCTH O0YYAIONUXCS B €CTECTBEHHOHAYYHON 00J1aCTH;
0 ang pa3BUTUS JUYHOCTU peOEHKA B Mpoliecce 00yuyeHHs] XUMHUH, €ro CrocoOHOCTEH, (hOPMUPOBAHUS U YJIOBIECTBOPEHHUS

COIMATbHO 3HAYUMBIX ] MHTEpECOB 1 MOTPEOHOCTEN;

O s paGoThl ¢ OJApEHHBIMU IIKOJbHUKAMM, OPraHM3allik WX Pa3BUTHS B Pa3JIMUHBIX 00JacTsAX oOpa3oBaTeIbHOM,
TBOPUYECKOM JIESITETLHOCTH.
Heanb 1 3axa4n
1.Peanu3ammsi OCHOBHBIX  OOIIe0oOpa30BaTEIbHBIX MPOTPAaMM IO YYEOHBIM TPEAMETaM  €CTeCTBEHHOHAYYHOU
HAIPaBJICHHOCTH, B TOM YHCJIC B paMKaX BHEYPOUHOU NESITEILHOCTH O0yJarOIINXCS,;
2.BBEJICHUE COBPEMEHHBIX CPEJICTB OOYUEHUSI U BOCHUTAHUS JIJIsl U3yYEHHUS (B TOM YHUCJIE€ SKCIIEPUMEHTAIBHOTO) JUCIUILINH
(Momysel) ecTeCTBEeHHOHAyYHOM HAMpAaBJICHHOCTH MPH peaiv3alldd OCHOBHBIX OO0IE00pa30BaTENIbHBIX MpOrpaMM U
JOTIOJIHUTENIBHBIX 00IIe00pa30BaTeIbHBIX MPOTPAMM, B TOM YHCHIE IS PACUIMPEHHUs COJIepKaHUs yueOHOro mpeamera
«XUMHUI».

3.BOBJICUCHUE ydalmuxcs B IIPOCKTHYIO ACATCIbHOCTD.



Kommekr obGopymoBanus 1eHTpa «Touka poctay obecrneunBaeT 3()(PEKTUBHOE MOCTHKEHHE O0pa30BaTEIbHBIX
pe3yapTaToB OOy4YaloOIMMHUCS [0 MpOrpaMMaM €CTECTBEHHOHAyYHOM HANpPaBIEHHOCTH, BO3MOXHOCTh YIIyOJIEHHOTO
U3YyYEHHUs OTHEIbHBIX MPEAMETOB, B TOM 4wHcie A (OPMUPOBAHUSA H300pETATENbCKOrO, KPEaTMBHOTO, KPUTHUECKOTO
MBILUIEHHS, Pa3BUTHS (QYHKUMOHAJIBHOM TI'PaMOTHOCTH y OOY4YaloOIIMXCS, B TOM YHCJIE ECTECTBEHHOHAy4YHOU U
MaTEMaTU4YECKOM.

DKCIEPUMEHT SIBJISIETCS HCTOUHUKOM 3HAHUHM M KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHlenuus coBpeMEeHHOro
o0Opa3oBaHUs MOAPa3yMEBAET, YTO B yU€OHOM 3KCIIEPUMEHTE BEAYLIYIO  POJb JIOJKEH 3aHATH CaMOCTOSITEJIbHBIN
VCCIIEI0BATEIIbCKUN YUEHUYECKUU DKCIIEPUMEHT.

CoBpeMeHHbIE HKCIIEPUMEHTAIIbHbIE MCCIEA0BAHUS 110 XUMHUH YK€ TPYJHO MPEACTaBUTHh 0€3 MCIOJIB30BaHUS HE TOJBKO
aHaJIOTOBBIX, HO U IU(PPOBBIX U3MEPUTEIHHBIX NPHUOOPOB. B ®enepansunom ['ocynapctennom O6pazoBarensHoM Ctanmapre
(®I'OC) nponucaHo, YTO OAHUM U3 YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI, IPUOOPETAEMBIX YUALIUMHUCS, JOJDKHO CTaTh YMEHHUE
«IIPOBENICHUS ONBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX UCCIEIOBAHUM, MIPSIMBIX U KOCBEHHBIX MU3MEPEHUHN C UCIOJIb30BAHUEM
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHbI 3KCHEPUMEHT IO XMMUH, IPOBOJAMMBIN Ha TPaJUIMOHHOM OOOpyNOBaHUM, 0€3 MpHUMEHEHUs LUu(POBBIX
nabopatopuii, He MOKET MO3BOJUThH B IOJIHOM Mepe pelIMTh BCE 3aJaud B COBPEMEHHOW IIKOJIE. DTO CBSI3aHO C PSIOM
IPUYUH:

TPaJUIIMOHHOE MIKOJbHOE 000PYIOBaHHE M3-3a OTPAHUYCHHSI TEXHUYECKHX BO3ZMOKHOCTEH HE MO3BOJISET MPOBOIUTH MHOTHE
KOJIMYECTBEHHBIE UCCIICJOBAHMS;
JUINTEIBHOCTh POBEACHUS XUMUYECKUX UCCIIETOBAaHUM HE BCEI/Ia COTIacyeTcsl C JUIMTEIbHOCThIO YUeOHBIX 3aHATUH;
BO3MO>KHOCTh MPOBEJACHNUS MHOTUX MCCIIEOBAHNN OTPAHUYUBACTCS TPEOOBAHUAMU TEXHUKH 0€30MaCHOCTH U JIp.

[Mudpoas nmaboparopus MOJHOCTHIO MEHSET METOJUKY U COJIEpP)KaHHE DKCIEPUMEHTATbHON NEATEIbHOCTH U PellaeT
BbIILICTIEpEUNCIICHHbIE TpoOieMbl. [IUpokuil crnexkTp JaTYMKOB TMO3BOJSET Y4YalIUMCS 3HAKOMHUTBCS C MapamMeTpaMu

XUMHUUYCCKOI'0 3KCIICPHUMCHTA HC TOJIBKO Ha Ka4E€CTBCHHOM, HO M Ha KOJIMYCCTBCHHOM YPOBHC. ]_[I/I(i)pOBaH J1a6opaT0pH51



MO3BOJIIET BECTU [UIUTEIbHBIA SKCIHEPUMEHT Jak€ B OTCYTCTBHE JKCIEPUMEHTATOpa, a YacToTa HMX H3MEpPEHUi
HETO/[BJIACTHA Y€JI0BEYECKOMY BOCIIPUSITHIO.

B npouecce QopMupoBaHuS SKCHEPUMEHTAIBHBIX YMEHHM Y4Y€HUK oOOydaeTrcs NpeAcTaBliATh HHPopMaluio 00
UCCJIEIOBAHUU B YETHIPEX BUIAX:
B BepOajIbHOM: OIMUCHIBATH SKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENb SKCIEpUMEHTa, (PUKCUpPOBATH BHHUMAaHHE Ha

U3MEPSEMBIX BEJIMYMHAX, TEPMUHOJIOTHH;
B TAOJMYHOM: 3aMOJHATH TAOJMIBI TAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS TpaduKoB (MPU 3TOM y yHaIIUXCSI BOSHUKAET
nepsuuHoell mpeacraBnenue o macmradax BEIUUNH);

B rpa)UuecKoM: CTPOUTH rpaduKu MO TAOJWYHBIM JAaHHBIM, 9TO JAaET BO3MOXKHOCTH MEPEX0Jla K BBIABIKEHUIO THIOTE3 O
XapakTepe 3aBUCUMOCTH MEXKIy BeIMYMHAMU (IIPU OSTOM YYHMTENIb TOKA3bIBaeT TPEUMYIIECTBO B BHU3YyalU3aIHUH
3aBUCUMOCTEH MEXITy BETMUMHAMHU, HATJISTHOCTh U MHOTOMEPHOCTH );

B BHJE MaTEeMaTUYECKUX YpaBHEHHUMW: JaBaTh MaTEMaTHYECKOE OIMCAaHWE B3aWMOCBSI3M BEJIMYWH, MaTEMaTHUYECKOE
00001IEeH E.

[lepexoa OoT KaXJ0ro ATara MpeacTaBIeHUs WHPOPMAIMU 3aHUMAET JIOBOJBHO OOJIBIIONW MPOMEKYTOK BpeMeHHu. B
7—S38 KJ1accax 3TOT MPOIIECC HEOOXOIUM, HO B CTapIIMX Klaccax MOKHO OBLJIO ObI ATO BpeMsl ITOTPATUTh Ha perieHue 0osee
BOXKHBIX 33/1a4. B 3ToM maHe nu@poBbie J1a0OpaTOpUU CYIIECTBEHHO YKOHOMST BpeMsi. DTO BpeMsl MOXKHO IMOTPaTUTh
cormacio ®I'OC Ha QopMupOBaHUE HCCIEAOBATEIBCKUX YMEHUH YYAIIUXCS, KOTOPHIC BBIPAKAIOTCA B CICAYIOIINUX
JNIEUCTBUSIX:

- OTpeeNieHrne IPoOIeMBl;
-II0OCTAHOBKA MCCJIEI0BATEIBCKOM 3a1a4H;
-TUTAHUPOBAHUE PEIICHUS 3a/1a4H;

-IIOCTPOCHUC MOI[@J'ICI\/i;



-BbIAIBM?KCHUC THIIOTEC3,
- JOKCIICPMMCHTAJIbHAA ITPOBCPKA I'MIIOTC3,
- aHAaJIM3 JAHHBIX OKCIICPUMCECHTOB HUJIN Ha6JIIOI[€HI/II>’I;

-opmyrpoBaHUE BHIBOJOB.



1. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBbI

JIN4YHOCTHBIE pe3y/IbTaThl

OO0yyaromuics MoayyuT BO3MOXKHOCTD JIJIs1 GOPMHUPOBAHUSA CIAEAYIOMUX JTUUHOCTHBIX Y Y 1:

O OIpCACIICHUC MOTHUBAINN U3YUCHH y‘{C6HOFO MaTcpuajia;

OLCHUBAHUC YCBAUBACMOI'O y‘{€6HOFO Martcepuaia, HCXOAA U3 COLMMAJIbHBIX U JIMYHOCTHBIX HCHHOCTGﬁ;

[ moBbIIIICGHHE CBOETO 06p2130BaTeJ'H)HOFO YPOBHA U YPOBHA TOTOBHOCTH K HM3YUYCHHWIO OCHOBHBLIX HMCTOPHYCCKHX CO6BITHI>1,

CBsI3aHHBIX C Pa3BUTUCM XUMHUHU U O6H.[€CTBa;

O 3uanme IIpaBUJI ITIOBCICHUS B I-IpGBBI)I‘IEII\/'IHIJIX CUTyalusX,
O OLICHMBAHUEC COHHaHBHOﬁ 3HAaYMMOCTH HpO(pCCCI’Iﬁ, CBJA3aHHBIX C XHMI/Ieﬁ; O BJIAICHHUC IIpaBHUJIaMH 0e301macHoro

oOpallleHus: ¢ XMUMUYECKUMU BEIIECTBAMU U 000PYIOBAaHUEM, MPOSIBICHNUE HKOJIOTUYECKOM KYIbTYPHI.

MeTanpeaMeTHblie pe3yJibTaThl

Pecyiamuenvie

OOy4aromuncs MoJIy4uT BO3MOKHOCTb JIJIs1 POPMHUPOBAHUS CIEAYIOIIUX PEryIsITUBHBIX Y'Y [

|| menenonaranue, BKJIIOYas IOCTAHOBKY HOBBIX IeJIel, NpeoOpa3oBaHME MPAKTUYECKOM 3aJaud B I103HABATEJbHYIO,
CaMOCTOSITEJIHBIN aHAJIM3 YCIOBUM TOCTH)KEHMS LIEJIM HAa OCHOBE YYETa BBIJCICHHBIX YYHUTEIEM OPUEHTHUPOB JIEUCTBUS B
HOBOM y4y€0OHOM MaTrepualie; INIaHuPOBAHNE yTU JOCTHKEHMS LIETel;

] ycTaHOBNIEHHE WENEBBIX MPUOPUTETOB, BBIIEICHHE AJbTEPHATUBHBIX CIOCOOOB TOCTHKEHHS LEIU W BbIOOp Hauboliee
3¢ (HEKTUBHOTO CITOCo0a;

] yMeHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIISAThH UM;



] yMeHH€e IPUHUMATD PEIICHHs B IPOOIEMHON CUTYAIlUH;

] mocTaHOBKa y4eOHBIX 3a]1a4, COCTaBJIEHUE TUTAHA U MOCJEeI0BATEIbHOCTH JIEUCTBHI;

|| opranu3anus paboyero MecTa Mpu BBIITOJIHEHUH XUMHUYECKOTO 3KcnepuMenTa; [ mporHo3upoBaHue pe3yinbTaToB 00yUYeHuUs,
OIICHMBAaHHWE YCBOEHHOTO MaTepualsia, OI[EHKAa KadecTBa M YPOBHS IOJYYEHHBIX 3HaHUM, KOPPEKIHs IUlaHa M crocoba
JNENUCTBUS MPU HEOOXOIUMOCTH.

llo3nasamenvhole

OO0yyaroiuics Moay4yuT BO3MOXKHOCTD JIJIs1 GOPMHUPOBAHUSA CIAEAYIOMIUX O3HABATENbHbIX Y'Y /I

0 mouck u BIAEICHUE HHPOPMAITUY;

0 ananu3 yciaoBwii U TpeOOBaHMIA 3a/1a4H, BBIOOP, COMOCTABIEHNE U 0OOCHOBAHHE CITOCO0A PEIICHUS 3a/1a4H;

O BeI6Op Hanboee F3PPEKTUBHBIX CIOCOOOB PEIICHUS 33]]a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

0 BeigBIKEHHE W OOOCHOBaHHWE THIIOTE3bI, BBHIOOp crocoba e€ mpoBepku; [  caMocTosTeNbHOE CO3MaHUE aNTOpPUTMA
JESITEIIBHOCTH TP PEIICHUH MPOOJIEM TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa;

0 ymeHus xapakTepu30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO ¥ CBOMCTBAM;

0 omuchkIBaHWE CBOMCTB: TBEPIBIX, )KUAKUX, Ta3000pa3HBIX BEIIECTB, BHIJICTICHUE UX CYIIECTBEHHBIX TPU3HAKOB,;
0 uzoOpaxeHue cocraBa MPOCTEHMIIMX BEHIECTB C MOMOIIbI0 XUMHUYECKUX (POPMYN M CYIIHOCTH XUMHYECKHX pEakUuid ¢
MOMOIIbI0 XUMHUYECKNX ypaBHeHU; [ mpoBeneHue HAONIOACHUM, ONMMCAHUE MPU3HAKOB W yCIOBUN TEUEHUS XUMUYECKUX

peaKuHﬁ, BBIITIOJIHCHHUC XHMMHNYCCKOIO OJSKCICPHUMCHTA, BBIBOAbI Ha OCHOBC aHAaJIM3a H&6J’IIOI[CHHI>1 34 OKCIICPUMCHTOM,

pemIcHUC 3a1a4, IOJIy4YCHUC XUMHUYECKOM I/IH(I)OpMaLII/II/I N3 pa3JINdYHbIX KCTOYHUKOB,

O YMCHHUC OPraHMU30BbIBATH UCCIICAOBAHUC C ILICJIBIO IIPOBCPKU THIIOTC3,



0 ymeHue nenath yMO3aKJIIOUEeHHs (MHIYKTUBHOE U MO aHAJIOTMH) U BBIBOABL; [ yMeHrne 00beKTUBHO OLIEHUBATh HH(GOPMALIHIO

0 BCUICCTBAX N XUMHWYCCKHUX IMPOHECCaAX, KPUTHYICCKHN OTHOCHTBLCS K HCCBI[OHay‘IHOI\/i I/IH(i)OpMaHI/II/I.

Komvmynuxamusnvie

OO0yyaromuics Moay4yuT BO3MOXKHOCTD JIJIs1 (POPMHUPOBAHUS CIAEAYIOMUX KOMMYHUKATUBHBIX Y Y 1
a MOJIHOE Y TOYHOE BBIPaXKEHUE CBOUX MBICIIEN B COOTBETCTBUU C 3a/1a4aMU U YCIOBUSIMU KOMMYHUKAIUU;

O AACKBATHOC HCIIOJIB30BAHHUEC PCYCBLIX CPCACTB AJIA y4aCTUA B AUCKYCCHMHM M apryMCcHTalln CBOEH MMO3UIKUK, YMCHHUC

MPEICTABIATh KOHKPETHOE CO/IEpKaHUE C COOOIIEHHEM €r0 B TUCbMEHHOM U YCTHOM (dopme,

d onpe/eraeHrue cnoco00B B3aUMOJIEHCTBHUSA, COTPYAHUYECTBO B MOUCKE U cOope nHpopmanuy;



OIpeeICHNE CIIOCOO0B B3aUMOJCHCTBHS, COTPYIHHUYECTBO B IOMCKE U cOope
uH(pOpMallMK, yYyacTHE B JWajore, IJIAHUPOBAHHWE OOLIMX CHOCOOOB pabOTHI,
NPOSIBJICHUE YBAXXHUTEIBHOTO OTHOIICHUS K JAPYTHUM YYallUMCS; OIMCaHHE
COJICpKAHUS BBITIOJHSAEMBIX JEHCTBUN C IENBbI0O OPUCHTUPOBKH B TPEAMETHO-
NPAKTUIECKON JIEATENLHOCTH; YMEHHUS YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS

K KOOpAWHAIINU PA3JINIHbIX HOBI/IHI/Iﬁ B COTPYAHHUYCCTBC,

O dbopMynpoBaTh COOCTBEHHOE MHEHHE W TO3MIMIO, apTyMEHTHPOBATH U
KOOPJIMHUPOBATh €€ C MO3ULUIMHU NAapTHEPOB B COTPYIHUYECTBE MPHU BbHIPAOOTKE

O6HIGFO pCUICHUA B COBMECTHOM JCATCIIBHOCTH,

O OCYIICCTBIIATD B3aUMHBIN KOHTPOJIb M OKa3blBaTb B COTPYAHHUYCCTBC

H€06XOI[I/IMYI-0 B3aMMOIIOMOIIb,

O IUTAHUPOBaTh  O0IIME CHOCOObI  pabOThl;  OCYIIECTBISATH  KOHTPOJIb,
KOPPEKIINIO, OIICHKY JeHCTBUI mapTHEPA, yMeTh yOexKaTh;

O UCIIOJIb30BaTh a/ICKBaTHbBIE SI3BIKOBBIE CPEACTBA ISl OTOOPa)KEHUS CBOUX
9yBCTB, MBICJICH, MOTUBOB W TOTPEOHOCTEH; OTOOpakaTh B pedd (OMHUCAHUE,
OOBSICHEHHE) COJEpP)KaHHWE COBEpLIAeMbIX JEHCTBUM, Kak B (hopMe TPOMKOIL

COLIMAJIM3UPOBAHHON peun, Tak U B GopMe BHYTPEHHEH peyn;

O pa3BUBaTh KOMMYHHMKAaTHBHYI0 KOMIIETEHIIMIO, UCIIOIb3Ysl CPEACTBA YCTHOU
M THCbMEHHOM KOMMYHHUKAIlMM Tpu paboTe ¢ TEeKCTaMH Yy4yeOHHMKa U
JONOJIHUTENbHOM  JIMTEPATypoOil,  CHpPAaBOYHBIMU  TaOJUMLAMH,  HPOSBIATH
TOTOBHOCTh K YB@)KCHMIO MHOW TOYKM 3pEHUS NPU OOCYXKIEHUU pPE3YJIbTATOB

BBITIOJIHEHHOUN paOOTHI.

Hpe()Memele pesyibmaimasl

O0yyaromuiicss HAYYNTCS:

OnpuMeHsTh OCHOBHBI€  METO/IbI MO3HAHUS: HaAOJIOACHHUE,

U3MEPEHUE, DKCIIEPUMEHT;

0 onuchiBaTh CBOMCTBA TBEPJBIX, KUJIKUX, Ta3000pa3HbIX BEILIECTB, BBIACISS UX
CYLIECTBEHHBIC ITPU3HAKH;

0 packpbIBaTh CMBICIT 3aKOHA COXPAHEHUSI MAaCcChl BEIIECTB, AaTOMHO-MOJICKYJISIPHOM

TEOpHH;



Opaznuuath XuMU4YeCcKre U GUINIECCKUE SBICHUS,
0 Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITHIA;
Ocobmonate npaBuia 0e30macHoi paboThl IPH MTPOBEICHUH OIBITOB;

Ononb3oBaThCst TaOOPaTOPHBIM 000PYIOBAaHUEM U MOCYIO0M;
moyly4aTh, COOMpaTh Tra3000pa3HbIe BEMIECTBA W  PACIO3HABaTh WX,

Oxapaktepu3oBarh (PU3NYECKHE W XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHNUYECKUX COEAUHEHUN,

OnpoBOAUTH ONBITHI, MOATBEPAKAAIONIMNE XUMHYECKHE CBOMCTBA HM3YYEHHBIX
KJIACCOB HEOPTAHUYECKUX BEIIECTB;

OpackpblBaTh CMBICH TMOHATHS «PAacTBOP», BBIUUCIATH MACCOBYIO JIOJIO
PacTBOPEHHOTO BEIIECTBA B PACTBOPE,

UroToBUTH pacTBOPHI C ONPEAECIEHHON MACCOBOM 10JI€i paCTBOPEHHOTO BEIIECTBA;
OxapakTepu3oBarh 3aBUCHUMOCTb (PU3WYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTALIMYECKON PEIIETKH,

Oonpenenars BUJ XUMUYECKOU CBSI3M B HEOPTAHUYECKUX COCAUHEHMUSIX;
OpackpbiBaTh OCHOBHBIE MOJIOKEHUS TEOPUM DIJICKTPOJUTUUECKON AUCCOIUAIINH,
COCTaBJISITh YPABHEHUS OJJIEKTPOJUTHUYECKOW AUCCOLMALMUA KHCJIOT, UIEI0YEH,
COJIeH U peakuii HOHHOTO OOMEHa;

OpackpbiBath CYIIHOCTb OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peaKuunid,
ONPENEINIATh OKUCIUTEID U BOCCTAHOBUTED,

OcocTaBnsiTb ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEBLHBIX PEAKIINIA;

Ora3biBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOW PEaKIIHH;
OxapakTepu3oBaTh B3aWMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHUEM M CBOWCTBAaMHU
HEMETAJUIOB U METAJLJIOB;

OnpoBOUTH OMBITHI IO HOJYYEHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Pa3iUYHbIX
BEIIECTB;

O I'paMOTHO 06pan1aTLc>1 C B€IICCTBaMH B HOBCGI[HCBHOﬁ KHN3HHU.

OO0y4yaromuiics MoJy4YuT BO3MOKHOCTh HAYUNTHCS:

DBI)II[BI/IFaTB U IIPOBEPATHL OKCICPUMCECHTAJIBHO THUIIOTE3bI O XHMHYCCKHUX

CBOMCTBax BCIICCTB Ha OCHOBC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh



B XMMHYECKHE PEAKIMU, O XapakTepe MU MNPOAYKTaX PA3JIMYHBIX XHUMHUYECKUX
pEeaKLHnii;

OxapakTepu3oBaTh BEIIECTBA IO COCTaBy, CTPOECHUID U  CBOWMCTBaM,
YCTaHaBIIMBATh MIPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKITY JTAHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA,;

OcocTaBisiTh MOJIEKYJSAPHBIE M TOJHBIE MOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM

HMOHHBIM YPAaBHCHUAM;

OnporHo3upoBarh CHOCOOHOCTh BELIECTBA MPOSIBIATh OKUCIUTEIbHBIE WIIN
BOCCTAHOBUTE/IbHBIE CBONCTBA C YYETOM CTENEHEH OKHCICHUSI BJIEMEHTOB,
BXOJIAIIIMX B €r0 COCTAB,;

BBIJIBUTaTh M TPOBEPATh AKCHEPUMEHTAIbHO THUIIOTE3bl O pe3yJibTarax
BO3JICHCTBUSI PA3IUYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOM
peakiuy;

Oucnionb3oBaTh NOpUOOPETEHHBIE 3HAHUS JJISI  DKOJOTMYECKHM TPAMOTHOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEAE;

Oucnons3oBaTh NPUOOPETEHHBIE KIIOYEBHIE KOMIETCHIIMH TPW BHITIOJHEHUN
MIPOCKTOB M PEIICHUU Y4eOHO-UCCIEAOBATEIbCKUX 3a/layu 10 M3yYCHUIO CBOWCTB,
CIIOCOOOB TIOJTYYCHHMSI M PACTIO3HABAHUS BEIIECTB;

0 00BEKTUBHO OLIEHUBATH HH(POPMALIKIO O BEIIECTBAX M XUMUUYECKHX IpoIieccax;
Ooco3HaBaTh 3HAYEHHE TEOPETHMUECKMX 3HAHUM MO XUMHM JUIsl MPAKTHYECKOU
NEeSTEbHOCTH YEJIOBEKa,;

O co3gaBaTh MOJIENIM U CXEMBI [Tl pELICHUS] YY€OHBIX U TO3HABATENbHBIX 3a/1a4;
OnoHuMarh HEOOXOAUMOCTh COOMIOACHUS NPEANUCAHUMA, MpeasiaraéMbIX B

HHCTPYKIHUAX 11O UCIIOJIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUU U Ap.






2. COAEPKAHHME ITPOI'PAMMDBbI BHeypo4YHOM 1eSITEJIbHOCTH
«XHUMMUSI» naa 8-9 kiaaccos (68 yacon) ¢

HCIO0JIb30BaHNeM 000pyaoBanus uudposoii jadboparopun «Touka pocray

Paszpnen 1 Xumuueckas 1aboparopusi(4 yaca)

[TpaBuna TeXHUKU OE30MACHOCTH MPHU MPOBEACHUU UCCIICIOBAHUMA, MEIUIIMHCKUAC
anTeUyKW TICPBOH IOMOIIM B KaOWHEeTe XUMHUHU. HHCTpyKTaX IO TEXHUKE
0€30macHOCTH.

3HAKOMCTBO C JIa0OpaTOPHBIM 000PYI0BAHUEM

XpaHeHrEe MaTepuaioB U PEaKTUBOB B XUMHUYECKOW JJTabopaTopun

Pa3znen 2. BemecTBa, KOTOpBIE HAC OKPYAKAIOT 24 yaca(9 Yacos) [IpocTteie
Y CJI0’KHBIE€ BENIECTBA. XUMUYECKHUE DJIEMEHTHI.

JladopatopHblii onbITNel. O3HakoMIIeHHME C 00pa3laMu MPOCTBIX M CIOXKHBIX
BELIECTB.

CocraB atmochepst. Kucimopos kak BaxHEHIIHI KOMIOHEHT aTMOC(hEpHI.
JlabopaTopublii  onbITNe2«[lomydueHne Kuciopoga W3 TEPEKHCH BOJOPOJA,

JIOKa3aTEIbCTBO €r0 HATUYUS».

Bona B macmTabe rutanetsl. @u3ndeckue CBOMCTBA, MAPAIOKCHI BOABI, CTPOCHHE
Bozbl. [loka3arenu kauectBa Bojabl. MccnenoBaHue BOABI U3 Pa3HbIX MCTOYHUKOB
JladopatopHblii onbITNe3«OnpeneneHrue BOJONPOBOAHON U JUCTUILIMPOBAHHOM
BO/JIbI»

JlabGopaTopHubiii onbITN24«OKpacka UHANKATOPOB B HEUTPaIbLHON Cpeie»

Paznen 3. SIBnenusi, npoucxoasinue ¢ Bemecrsamu ( 4 yaca)

Yuctele BemiectBa U cMmecu. Kiaccudukauus cmeceil. CriocoObl paznaeneHus
cMeced: JeHCTBUE MArHUTOM, OTCTauBaHWE, (UIBTPOBAHUE, BbIIIAPUBAHUE,
KpUCTAJUIA3AIUA, TACTUIIS NS

IIpakTuyeckas padora Nel «HucTele BemecTBa 1 CMECH

IIpakTuyeckas padora Ne2 « 04MCTKa BOJABI M BO3/IyXa OT TBEPJIBIX YACTHUI
Paznen 4. OcHOBBI dJKCTIEpUMeHTANBHOU XuMun(19 yacos)

IIpakTnueckass padora Ne3 I3ydyeHue CBOMCTB BEILECTB: HArPEBAHUE BOJbI,

HarpeBanue okcuaa kpemuus (IV).



IIpakTnueckass padora Ned«l3mMepeHnue TteMmnepaTypbl KHUIIEHUS BOJABI C
MTOMOILBIO TATYMKA TEMIIEPATYPbl U TEPMOMETPA

IIpakTuyeckas padora NeS«OnpeneneHue TeMIepaTypbl KpUCTAILIU3ALMH
BEILECTBA»

duznyecKkre 1 XMMHUYECKHE SIBJIEHUS. BblaeieHne U MOIJIONIEHUE TeIla — IPU3HAK
XUMHUYECKON pEaKILHH.

IIpakTuuyeckas padora Ne6 «Ik30TepMHUUECKast PEAKIIKSI

IIpakTuyeckas padora Ne7 «OHAOTEpMUYECKAs PEAKLIHS
CKOpOoCTh XMMHMUECKUX peaKIMi. XUMUYECKHUE NPEBpaIeHUsl. XUMHUECKHUE

peakuuu. XUMUYECKUE YPAaBHEHUS. BBINTOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN
II0 COCTABJICHUIO YPABHEHNN XUMHUYECKUX PEAKIMU. TUIIBI XUMUYECKUX PEAKIIUM.

IIpakTHyeckas padora Ne8» TUnbl XUMUYECKUX pEAKLUI»

Paznen 5. OcHoBbl pacuernoii xumun(10 yacos)

Monb — eauHMIa KOJIMYECTBA BelllecTBa. MoJispHasi Macca. BeiuucieHus no
XUMUYECKUM ypaBHEHHAM. 3aKoH ABorajipo. MoJisipHbIii 00beM ra3oB.
OTHOcHUTeNbHAS TUIOTHOCTh ra30B. PellieHne SKCIepuMEeHTAIbHBIX 3a/1a4 110 TEME
«IIpakTUKyM 10 M3y4YEHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
COE€IMHEHUH »

Pazgen 6. OcHoBBI 3s1eKTpoUTHYECKOH qucconnanuu(11 yacos)
IIpakTuyeckas padbora Ne9 «OuncTka BOABI OT pACTBOPUMBIX IPHUMECEI.
DIEKTPOJIUTHYECKAs JUCCOLMAIINS — ITIaBHOE YCIOBUE MPOTEKAHUS PeaKlnil B
pacTBopax. DIEKTPOJUTHYECKAsT JUCCOLMALIMS KUCIIOT , IIeJI0YEN U COJeil.
IpakTHueckas padora Nel0 «DNEKTpOoIUTUYECKAs IUCCOLAALIAS
IIpakTuyeckas padoraNell «CunbHble U caadble AIEKTPOTUTHDY
IIpakTnueckas padoraNel2) BiusHue teMnepaTypbl Ha JUCCOLIMALIAIOY.

IpakTnueckas padora Nel3 «BnusiHre KOHIIEHTpALMKU pacTBOpPA HA
JUCCOLIMALINIO

Pemienne  SKCHEpUMEHTANBHBIX  3a7a4 1O  TeMe  «ODJIEKTPOIUTUYECKast
JUCCOLIMALIUS.

Paznen 7. IIpakTHKYM 110 M3Y4YEHUIO CBOMCTB BEIECTB OCHOBHBIX KJIACCOB
Heoprannyeckux coequHeHuii.(11 wacoB) Oxcuapl: Kiaccupukaius,

HOMCHKIJIATypa, CBOﬁCTBa, MMOJY4YCHHUEC, IPUMCHCHUC.



JlaGopaTopHblii onbIT Ne5. HaGmroieHne pacTBOPUMOCTH OKCHJIOB aTIOMHUHUS,
HaTpus, KaJblUs U MEIU B BOJE.

IMunpoxcuasl. OcHOBaHMS: KiIaccupUKaIs, HOMEHKIIATypa, MOJydeHuUe.
IIpakTuyeckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IlpakTuyeckas padora NelS «Peakuus HeWTpanuzauuu BsaumonerictBue
TUIPOKCUIA HATPHUSI C COJISTHOM KUCIIOTOM»

AmdoTepHbie OKcuabl U rupokcuibl. Kucnotel. Cocras. Knaccudukarms.
Howmenxkiarypa. [lonmyuenue kuciaot. XuMHUYECKHE

CBOICTBA KHUCJIOT

JlabGopaTopubiii onbIT Ne6. «BzaummoneiictBue

MeTa/ioB (MarHus, ILMHKA, >Kelie3a, MeIU) C

pacTBOpaMH KUCIIOT.»

Comu. Knaccudukarus. Homenknatypa. CrocoOsl momyuenus coneil. CBoicTBa
cosien



Y4eOHO-TEeMATHYECKHNH TJIAH

No | Tema ypoka Kou-Bo ®opma 3ansaTus | OCHOBHBIC YUeOHBIE ACHCTBUS YUAIIUXCS
n/m 4acoB
Pa3nea 1 Xumunueckast 1aboparopusi(4 yaca)

1-2 | TlpaBuia TEXHUKU 2 becena, 3HaTh IpaBUIIa TEXHUKHU 0€30MMaCHOCTH TIPH
0€30MacHOCTH NP pacckas. MPOBEJICHUM UCCIENOBaHN . 3HATh COCTAB
MIPOBEJICHUU WHeTpykTaxk. | MEIUIIMHCKOM anTeyku U yMETh OKa3aTh
UCCIIEIOBaHUM, MEPBYIO METUIIMHCKYIO TTOMOIIIb
MEIUIIMHCKUE
arTeyKu MepBOM
MTOMOIIN B KaOWHETe
xumuu. MHCTpyKTaX
0 TEXHUKE
0€30MMacHOCTH.

3 3HaKOMCTBO C 1 3HaKOMCTBO C | YMeTh paboTaTh CO CHUPTOBKOHM, Becamu, ,
1a00paTOPHBIM XAMHYECKON MEpHOM MOCY0i
o0opyIoBaHUEM naboparopuen.

becena

4 XpaHeHue 1 3HaKOMCTBO ¢ | 3HaTh KJIacCCU()UKALUIO PEaKTUBOB I10 TPYIIIaM
MaTepuaioB U XUMUYECKON XpaHEHUs U UX JIEUCTBHE HA OPTaHU3M.
PEaKTUBOB B naboparopueil. | [IpaBuitbHO 0QOPMIIATE XUMHYECKU T
XUMUYECKON becena DKCIIEPUMEHT
nabopaTopuun

Pa3znen 2. BemecTBa, KOTOpbIe HAC OKPYxKAOT 24 yaca(9 Yacos)

5-6 | IIpocteie u crnoxHble | 2 Jleknusa JloMKHBI 3HATH: ONpENeNICHUE aToMa, TPOCTOro
BEIIECTBA. JlaGoparopHast | M CJIO)KHOTO BEWIECTBA, OTIIMYHME CMECH U
XUMHUYCCKIE pa6ora Ne 1 CJIOHOTO BelecTBa J{oMKHbI yMETh:
semenToL. JI/O Nel. pa3IuyaTh MPOCTHIC U CI0KHbBIE BEIIECTBA,
O3HAKOMJICHHE C CMECH U CJIOXHbIE BEIeCTBa
o0OpasmamMu IpoCThIX
Y CJIOKHBIX BEILECTB.

7 CocraB atmocdepsl. | 1 Cemunap. 3HaTh 00BEMHYIO JIOJII0 COCTABHBIX YaCTei

Kucnopon kax
Ba)KHEHUIITHI
KOMIIOHCHT
aTMochepsl.

BO3/lyXa




Jlaboparopnas pabota
Ne 2 «lonyuenue
KHCJIOPOJa U3
NEPEeKUCH BOJOPOa,
JI0Ka3aTeIbCTBO €T
HAJTAIHSY.

OKCHEpUMEHTAJIBHO OIIPENETIUTH COACPKAHNUE
KHCJIOpOJa

Boga B Mmacmtabe
TIJIAHETHI.
duznveckue
CBOMCTBA, NTapaJOKChI
BOJIbl, CTPOCHHE

BOJBI

Kpyrunslii cron

YMeHnue xapakTepru3oBaTh CBOMCTBA BOJIbI
(XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIIECTB),

10-
13

IToka3zaTenu xkauecTBa
BOJIBL.

JlaGopaTopHas
pabota

YMeHnue xapakTepu3oBaTh CBOMCTBA BOJIbI
(XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

Uccnenosanue BoObI
U3 pa3HbIX
HUCTOYHUKOB
JlaGopaTtopHas
pabota Ne3
«Omnpenenenue
BOJIOITPOBOJHOM U
JTUCTUILTAPOBAHHOMN
BOJBDY
JlaGopaTopHas
pabota Ne4
«Oxpacka
WHINKATOPOB B
HEUTpaIbHOU cpeey

HEOPTraHWYECKHUX BEIIECTB),

Pasznea 3. SABienusi, npoucxoasinue ¢ Bemecrsamu ( 4 yaca)

14

YwucTele BelecTBa 1
CMeECH.
Knaccudukamms
CMeceH.

1

Jlexuus.

CdopmupoBaTh MOHSATHS O YUCTOM BEIIECTBE H
CMECH BEILECTB

15

Crioco0sI pa3aeneHus
CMeCel: NeHUCTBHE
MarHUTOM,
OTCTaWBaHUE,
¢ubTpOBaHHE,
BbIIIAPUBAHUE,
KPHUCTaJUTU3AIHS,
JACTUILISIIIHSL.

OO6cyxnenue,
«MO3roBOH
HITYPM.

YMeTh XapakTepHu30BaTh CYIIHOCTb MOHATUN
YHUCTHIE BEIIECTBA U CMECH U CIIOCOOBI
pas3aeneHus cmecen

16

IIpaxTrueckas
pabota Nel «YHucteie
BELIECTBA U CMECU»

[IpakTrueckas
pabora

3aerHI/ITI> INOHATHUA O 4YHCTOM BCHICCTBC H
CMECCH BCIICCTB




17 | IlpakTuyeckas 1 [IpakTnueckass | 3akpenuTb 3HaHUS O METOJAX OYHMCTKHU
pabota No2 « ouncTKa pabota BEILIECTB OT TBEP/IbIX YACTHUII
BOJBI ¥ BO3/1yXa OT
TBEPABIX YACTHID)

Pa3znen 4. OcHOBBI 3KCTIEpUMEHTAJILHONH XuMuK(19 yacos)

18 | IIpakTuyeckas 1 IIpakTueckas
pabota Ne3 pabota
N3ydenune cBoMcTB
BEIIECTB: HArpeBaHUE
BOJIBI, HA'PEBAHHE Hcnonb3oBanue MPAKTUYECKUX u
OKCHJIa KPEMHHMS 1a60paTOPHBIX pabor, HECII0KHBIX
(IV). HKCIIEPUMEHTOB Il JOKAa3aTelbCTBa

19 | IIpakTuyeckas 1 IIpakTyeckass | BBLABUTAE€MbIX TPE/IIOJI0KCHHUH;
paborta pabora OIMHMCaHUE PE3yTbTATOB ATUX PabOT
Ned«3mepenune
TEMIIEPATYPbI
KUIIEHUS BOJBI C
MOMOUIBIO JaTYUKa
TEMIIEPaTyphl U
TEPMOMETpPa

20 | IIpaktuueckas 1 [Ipaktuueckast | Mcnonb30BaHue MPakTUYECKUX pabOT IS
pabora pabota MO3HAHUS OKPYKAIOIIEro MUpa pa3IHyHbIX
No5«Onpenenenue METOJI0B (Ha0JII0IeHNEe, U3MEPEHHE, OTIbIT,
TEMIIEPATYPbI AKCIIEPUMEHT, MOJIEIMPOBAHUE U 1. )
KpHUCTaUTU3AIIH
BELIECTBA»

21 dusnueckue u 1 Jleknusa I1o3HaKOMHUTBCS C BAXKHEUIIIUMH XHUM.
XUMHUYECKHE HNOHATUAMHU: (PU3UYECKHE U XUMUYECKUE
sABNICHUA. Beinenenue SIBJICHUS, XUMUUYECKasl PEaKLUsl; YMEHUE
1 TIOTJIOICHHE TCIUIA OTJIMYATh XUMUYECKHE PEAKIIHH OT
— IIpU3HAK du3nUecKux SBICHUN
XUMHYECKON
peakuuu

22 | IIpaktrueckas 1 [Ipaktnueckas | Mcnonb3zoBanue MPaKTUYECKHUX u
pabota Ne6 pabota 71a00paTOPHBIX pabor, HECJIOKHBIX
«DK30TEepMHUYECKAs SKCIIEPUMEHTOB i1 JO0Ka3aTelIbCTBa
peaxkuus» BBIIBUTAEMBIX MIPEIOJIOKEHU;

23 | IIpakTrueckas 1 [IpakTuyeckas | ONMCaHME PE3YIbTATOB ITHX PabOT
pabota Ne7 pabota
«QHI0TEpMUYECKAS
peakuus»

24- | CxopocThb 2 KonnexruBnast | 3Hath ONPEACIICHUE CKOpOCTH

25 | XUMHYECKHUX pabota XUMUYECKON peakuuu U €€ 3aBUCUMOCTb
peakuuin OT  YCJIOBUM  INPOTEKAHWS  PEAKLUU.

[Tonumats 3HaYCHUE TEPMHHOB
«KaTaln3aTopy, «UHTUOHUTODY,




«(hepMeHTBI».

26- | XuMuueckue 2 KonnektuBnas | YMmenue XapaKTepPU30BaTh OCHOBHBIE
27 | npeBpamieHus. pabota MOJI0KEHU S aTOMHO -MOJIEKYJISIPHOTO
XHUMHYECKHE Y4EHMs], IOHUMAaTh €r0 3HaYEHUE
peakuuu.
28- | Xumuueckue 4 KomnektuBHast | YMeHuUe COCTaBIATh YPaBHEHUS XUM. PEAKIIMMN.
31 | ypaBHEHUS. pabota
Brimonnenue
TPEHUPOBOUYHBIX
YIPaKHEHUH 110
COCTABJICHUIO
ypaBHEHUU
XUMHUYECKHUX
peakuuii
32- | Tunel XUMHUYECKHUX 4 YMeHue onpeAeisaTh peareHThl U MPOLYKThI
35 | peakuuit peaxIyu; paccTaBiiaTh K03 PpUIUEHTHI B
36 [IpakTnueckas 1 [MpakTyeckas | yPaBHEHUSAX PEAKLMN Ha OCHOBE 3aKOHA
pabota Ne8»Turmbl pabota COXpaHEHHUS MacChl BELIECTB
XUMHUYECKHUX
peaxkuuin
Pa3zgea 5. OcHoBbl pacueTHoit xuMun(10 yacos)
37- | Monp — emuuuna | 2 Pemenue YMeHne BEIYHUCIATE: KOJIMYECTBO BEIISCTBA
38 | xonuuecTBa 3a/1a4 WJIM MaccCy 10 KOJIMYECTBY BEIIECTBA WIH
BelecTBa. MomsipHas Macce peareHTOB UK MPOYKTOB pEaKuu
Macca.
39- | Beruucienus mno 4 YMeHue BBIYUCIATh MOJSPHYIO Maccy I10
42 | XUMUYECKUM bopmyie COCJTMHEHMUS, KOJINYECTBO
YpaBHEHUSIM. BEIIECTBA, 00BEM WIIM MACCy MO KOJIUYECTBY
BELIECTBA,
00BEMY MIIM Macce PeareHTOB WU MPOJAYKTOB
peakiuu
43- | 3akoH ABorajpo. 2 YMeHne BRIUUCIIITE: KOJIHYECTBO BEIISCTBA,
44 | MonsipHbIii 00beM 00bEM HUITH MACCy 1O KOJMYECTBY BEIICCTRA,

rasos.
OTtHOCUTEIbHAA
IUIOTHOCTH r'a30B.

00BEMY MIIM Macce peareHTOB U MPOAYKTOB
peakmuu; (HaxoauTh 00BEM Ta3a 1o
M3BECTHOMY KOJIMUYECTBY BellecTBa (1
MIPOU3BOIUTH OOPATHBIC BEIYUCIICHUS))




45- | Pewenue 2 Pewenne YMeHue:  XapakTepu3oBaTb  XUMUYECKUE
46 | BKCIIEPUMEHTAJIBHBIX 3a7a4 CBOKCTBA OCHOBHBIX KJIaCCOB
3a]1a4 110 TEME HEOPraHMYECKUX  BEIECTB;  ONPEHEINAThH
«IIpakTukym no IPUHAJJIEKHOCTD BEIIECTB K ONPEIEICHHOMY
U3Y4YEHHIO CBOMCTB KJacCy COCOUHEHUH COCTaBIATH (HOPMYIIBI
BELIECTB OCHOBHBIX HEOPraHWYECKUX COEAVNHEHMH H3Y4YEHHBIX
KJIaCCOB KJIACCOB
HEOpPraHUYECKUX
COCIMHEHUM »
Pa3zgea 6. OcHoBBI dJIeKTpOJIMTHYeCKOM quccounannu(11 yacos)

47 | Ilpaktrueckas 1 [Ipaktuueckas | MccrnenoBaTh 37€KTPONPOBOJHOCTH BOJIBI B
pabota Ne9 pabota 3aBUCUMOCTH OT CI0c00a €€ OUMCTKH
«O4ucTKa BOIBI OT
PacTBOPUMBIX
MpUMECEN)

48 | Dnexkrtponutuyeckass | 1 Jlexuus 3HaTh OIpeeICHUS MIOHATUI
JauccoLuanus — «QIEKTPOJIUTY, «HEIEKTPOIIUTY,
IJIaBHOE yCIIOBUE «QIEKTPOIUTHYECKAS JUCCOLIUALUS»
MPOTEKAHUS PEAKLIHI
B pacTBOpax.

49 | Onexkrponutuyeckas | 1 «Mo3srosou 3HATh ONPEJEIICHUS TOHATUN «KHCIIOTaY,
JUccoLraus KUCIOT HITYPM, «OCHOBAHMEY, «COJIb» C TOUKH 3PEHUS TEOPUU
, IEJI0YEH U COJICH. Ob6cyxnenne IEKTPOJUTUYECKON JUCCOLMALIUU. Y METh

OOBSICHATH OOIIME CBOMCTBA KMCIOTHBIX U
IIEJIOYHBIX PACTBOPOB HAJIMUUEM B HUX MOHOB
BOJIOPOJa U THAPOKCHUJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATh
YPaBHEHHUS JIEKTPOIIUTUIECKON JUCCOLUALIUU
KHCJIOT, OCHOBAHHI U COJICH.

50 | IIpakTuueckas 1 IIpaktrueckas | IIpowmrocTpupoBaTh SKCIIEPUMEHTOM
pabora Nel0 pabora KJIACCH()MKAIIUIO BEIIIECTB HA AJICKTPOJIUTHI U
«INEKTPOTUTUYECKAS HEYTEKTPOJIUTEI
JUCCOLIALUS»

51 | IIpakTuueckas 1 3aKpenuTh MOHATHUS «CHIIBHBIN» U «CIA0BIN
pabotaNel ] AIEKTPOJIHT.

«CunpHble U cialble
ANEKTPOIUTHI

52 | IIpakTuueckas 1 HMerts npencraBiieHHE O pOJIM TEMIEPATYPHI B
pabotaNel2 ANEKTPOIUTUYECKON AUCCOLUALINHI
Bnusiaue
TeMIIepaTypbl Ha
JUCCOLIUALIUIO

53 | IIpakTuueckas 1 IIpaktnueckas | MiMeTs npeacTaBieHUE O BIUSHUU
pabota Nel3 pabota KOHIIEHTPALMU pacTBOPa IEKTPOJINTA HA €TO




«Bnusiaue ANEKTPOJUTUUYECKYIO TUCCOIUAIIUIO
KOHI[EHTPALUN

pacTBopa Ha

JTUCCOITMAIIUIOY

54- | Pemenue 4 Pemenue YMeTh OCYyIIECTBIATh XUMUYECKUE OMBITHI HA

57 | 3KCIIEpUMEHTAJIbHBIX 3a1a4 3HAHHME KAYECTBEHHBIX PEaKIIMii; COCTABIIATh
3az1a4 1o Teme MOJIHBIE U COKpAILIEHHbIE HOHHBIE YPaBHEHUS
«DIIEKTPOIUTUYECKAS HEOOpaTUMBIX PEaKuil U pa3bsCHATH UX
JUCCOLTUAITUS» CYIIHOCTbh. XapaKTepHU30BaTh yCIOBHS TEUEHUS

peakuuii, HAYIKX 10 KOHIIA, B pacTBOpax
AJIEKTPOIUTOB

Paznen 7. Il pakTUKYM 110 M3Y4YEHHIO CBOMCTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX

coequHenuii(11 yacon)

58- | Okcunasl: 2 Kpyrublii cTon, | YMeHne Ha3bIBaTh COCIMHEHUS M3YUYEHHBIX

59 | knaccudukanus, J/p. KJIaCCOB (OKCHIOB); OTIPEICIIATh
HOMEHKJIATYpA, MPUHA/IJIEKHOCTD BEILIECTB K ONPECIIEHHOMY
CBOICTBA, KJIACCY COCTMHECHUM (OKCHIaM); §
nonyuente, XapaKTepu30BaTh XUMUYECKUE CBOWCTBA
T — OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BELIECTB
JTaBopaTopHbIii OmbIT (oxcuaoB); COCTaBJISITh q)opMyJ'IBj
NeS.  HabBmionerme HEOPTraHUYECKHUX COEIMHEHUI
PACTBOPHMOCTH W3YYCHHBIX KJIACCOB (OKCHIOB)

OKCHJIOB aJIFOMHUHUSA,
HATpUs, KaJblUs W
MeJH B BOJIE.

60 | I'unpokcuasl. 1 Jlexuus YMeHNe Ha3pIBaTh COCIMHECHNS U3YYCHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHMI1), ONIPEACIATD
KIIacCU(pUKALIUS, MPUHAJICKHOCTH BELIECTB K OMPEACIICHHOMY
HOMEHKJIaTypa, KJIACCY COCTMHEHUM (OCHOBAHUSIM )
MOJIy4EHHeE.

61 | I[IpakTuueckas 1 [Ipaktuueckast | ChopmupoBaTh mpezacraBieHue o PH kak o
pabota Nel4 « pabora XapaKTEPUCTUKE Cpel
Omnpenenenne PH
pacTBOPOB»

62 | IIpakTuueckas 1 N3y4nTh CyIIIHOCTH PEAKIMU HEUTpATU3ALUHI
paborta Nel5
«Peakuus
HEUTpaIU3aLUI
B3anmopeiicteue
TUAPOKCH]IA HATPUS C
COJISTHOM KUCJIOTOW

63 | AmdorepHbie okcubl | 1 Joxianb YMeHue  XxapakTepu3oBaTb  XHUMHUYECKHUE
Y TUJIPOKCHUIBL. CBOICTBa OCHOBHBIX KJIaCCOB

HEOPTaHWYECKUX COoeauHeHUuN (aM@oTepHBIX
HEOPraHUYECKUX COEAMHEHUN )




64 | Kucnotsl. Coctas. KomiektuBHast | YMeHue Ha3bIBaTh COEAMHEHNS U3YUEHHBIX
Knaccudukanus. pabota KJIACCOB (KUCIIOT); OMPEACIIATh
Homenxknarypa. IPUHAJIEKHOCTD BEILIECTB K ONPEEIIEHHOMY
[Tonyuyenue Kucnor. KJIACCY COEIMHEHUMN (KHUCIIOT); YMEHUE
COCTaBISATH (POPMYIIBI HEOPTAHUIECKHIX
COCIMHEHUM U3YYECHHBIX KIIACCOB
65 | Xumuueckue KonnektuBHas | YMeHUE COCTaBISITh YpaBHEHUSI XUMUUYECKUX
CBOICTBa KHCIIOT pabota peakuuid, XapakTepU3yIIIUX XUMHUYECKUE
JlabopaTOpHbIH OIBIT CBOMCTBA KHCJIOT; YyMEHHME pPaclO3HABaTh
Neb. OTIBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIeNIoueit
BsaumogelictBue
MeTaJUIOB (MarHus,
[IMHKa, JKeJie3a, MeJIN)
C pacTBOpaMU KUCJIOT
66 | Conu. KomnektuBHast | YMeHHE COCTaBIATH (GOPMYIIBI
Knaccudukanusi. pabota HEOPraHUYECKUX COEAVNHEHNN N3YUYEHHBIX
Homenkiarypa. KJIaccoB (coieil); yMeHue Ha3bIBaTh
CriocoOsI moTyueHust COCIMHEHUS U3YYEHHBIX KJIACCOB (coliei);
coneit ONpEeNIENATh MPUHAJICKHOCTh BEIECTB K
ONpeIeTICHHOMY KJIacCy COeIMHEHUH (coei);
YMEHHE COCTABIIATH (DOPMYITBI HEOPTAHUYECKUX
COCIMHEHUN
67 | CBolicTBa coseit KonnektuBHast | YMeHue xapakTepu3oBaTh CBOMCTBA
pabota M3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BELECTB
(comeii); yMEHHE COCTaBIISAITh YypaBHEHUS
XUMHYECKHX  PEaKIUi, XapaKTepU3YIOIINX
XAMHYECKHE CBOMCTBA COJIEH
68 | Ypok ob6obmieHue ITonBenenue UTOroB




[lepeyeHb NOCTYMHBIX UCTOUHUKOB HH(POPMALIUH
B pasnene npencraBiieH ClIMCOK KHUT U CCHUIOK HA CalThI, B KOTOPBIX 00Jiee

HOJIPOOHO OCBEIIEHBI PA3JIMYHbIE ACTIEKTHl PACCMAaTPUBAEMBIX BOIIPOCOB. VX
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