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PABOYASA TIPOI'PAMMA

BHeyPOqHOﬁ HCATCJIbHOCTH 110 XUMHUH 1JIA 8-9 ki1accoB ¢ HCI0JIb30BAHHEM

o0opynoBanus nenrpa «Toukapocra»

B oOydenun xuMuu OOJBIIOEC 3HAYCHHE HMEET OKCIIEPUMEHT. AHAIM3UPYS pPe3yJIbTaThl
HpOBG[[éHHI)IX OIIBITOB, Y4YalIUCCA Y6e)I(I[aIOTCH B TOM, 4YTO T€ HWJIM HHBIC TCOPCTHYCCKUC
MPEJCTAaBICHUS COOTBETCTBYIOT WJIM TPOTHBOPEYAT PEATBHOCTH. TOJBKO OCYIIECTBIISS
XAUMUYECKAH DKCIIEPUMEHT MO>KHO IPOBEPHUTH JIOCTOBEPHOCTH IPOTHO30B, CACTAHHBIX Ha
OCHOBaHUHU TeopuH. B mporecce skcnepuMeHTaIbHOW pabOThl yyaliuecs MpUOOPETaroT OMbIT
MO3HAHUSl PEATBHOCTH, SBJSIOMIMNICA BaXXHBIM 3TarioM (OPMUPOBAHUSA y HUX YOEKICHHH,
KOTOpBIE, B CBOIO O4Yepelb, COCTABISAIOT OCHOBY HAy4HOT'O MHPOBO33peHHS. BHeapenwme
obopynoBanus 1HpoBoi JabopaTopun I1eHTpa «Todka pocTa» TMO3BOJUT KadyeCTBEHHO
HU3MCHUTH IPOLCCC 06y‘I€HI/I$I xuMuH. KonndecTBeHHBIE SKCIICPUMCHTBI IMO3BOJIAT IIOJYYaTb
JIOCTOBEPHYIO HH(POPMAIIHIO O TPOTEKAHWU TEXWJIM MHBIX XUMHUYECKHX MPOIIeccax, O CBOWCTBAaX
BCUICCTB. Ha ocHoBe MOJYYCHHBIX OJOKCICPUMCECHTAJIBHBIX JaHHBIX O6y‘IaCMLIe CMOT'YT
CaMOCTOATCIBHO J€J1aTh BBIBOIbI, O606H.[3TB PE3YIbTAThI, BBIABIIATH 3aKOHOMEPHOCTHU, UYTO
OHHO3H3‘—IHO6Y}IGT Ccroco0CTBOBATH IMOBLIIIEHUIO MOTUBaIIUN 06yquI/1$[ IIKOJbHUKOB.
Jlnst u3ydeHus: npeaMera «XWMHS» Ha dTane OCHOBHOTO 00Iero oopa3oBaHWs OTBOAMTCS 68
yacoB: 8-9 kimacc —68 4acos;

Jlannast oOpazoBaTenbHas IporpaMmMa OO0eCleuyMBaeT YCBOCHHME YYallMMMCS Ba)KHEHIIHMX
XMUMHUYECKUX 3aKOHOB, TEOPHH M TMOHATHH; (OpMHUpYET MpEICTaBICHUE O POJIM XHUMHUU B
OKpPY)KaIOIllleM MHpE U KU3HU 4enoBeka. [Ipu 3ToM OCHOBHOE BHUMaHHE YAENSETCS CYIIHOCTH

XUMHWYCCKUX peaKuHﬁ 1 METOJaM UXOCYHICCTBJICHUS.

OmHUM W3 OCHOBHBIX IPHHIMIOB IOCTPOCHUS TMPOTPAMMBI  SIBIISICTCS  MPHHIUI  JOCTYIHOCTH.
DKCIEpUMEHTANIbHBIC JIaHHBIC, IIOJIy4CHHBIC YUYallMMHCS TPU BBIIOJHEHHH KOJMYECTBEHHBIX OIIBITOB,
MO3BOJISIIOT ~ yYalIUMCS  CaMOCTOSITETIBHO ~ JIeNIaTh ~ BBIBOJBI, BBISABJISITH 3aKOHOMEpPHOCTH. [loaxopl,
3aJI0KCHHBIC B COJICPKAHUE MPOTPAMMBI Kypca, CO3al0T HEOOXOJUMBIC YCIOBHS Ui CHCTEMHOTO YCBOCHHSI
YUYaIIUMUCST OCHOB HAYKH, JUIsi 00SCIIEYCHHUsI Pa3BUBAIOIIETO U BOCIMTHIBAIOIIETO BO3JICHCTBUSI OOYUYCHUS HA
JMYHOCTh yyarierocsi. ®@opMupyeMble 3HaHHS JOJDKHBI CTaTh OCHOBOHM CHCTEMbl YOSKICHHUW IIKOJbHUKA,
HEHTPAILHBIM SJPOM €r0 HAyYHOT'O MUPOBO33PEHHSL.

Ha ©0a3e wuentpa «Touka pocta» oOecneuuBacTcs pealn3anus 00pa3oBaTeIbHBIX MPOrpaMM
€CTECTBCHHOHAYYHOM u TEXHOJIOTUYECKOH HaIpaBJICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBHU C TPEeOOBaHUSMU 3aKOHOJATENbCTBA B cepe o0pa3oBaHUS U C YyUETOM
pexomeHaanuii GenepanbHOTO Oneparopa yueOHOro mpeameTa « XUMUs».

O6pazoBarenbpHas MporpaMMa rMo3BoJsIeT MHTETPUPOBAThH Peallu3yeMble TOIX0bL,CTPYKTYPY U COACpkKAHUE TTPU
opraHmu3zanuu o0y4eHuss XuMUU B 8—9 Kjaccax, BBICTPOCHHOM Ha 0a3e JH000T0 U3 JOCTYIMHBIX y4eOHO-
MeToanyeckux komriekcoB (YMK).

Hcnons3oBanue O60py,Z[OBaHI/I${ «Touka pocTa» Mnpu pcajan3anuu JTaHHOM OIl mo3BomsgeT CO31aThb yCJIOBUA:

- IS pacUIMPEHHsl COJIEPKaHUSA IKOIBHOTO XMMUYECKOT0 00pa3oBaHMs;
- VTS MOBBIIICHUS NI03HABATEIbHOMN AKTUBHOCTH oOyyaromuxcs B
€CTeCTBEHHOHAYYHOI 001acTu;
- s pa3BUTHS  JIMYHOCTH  pebEHKa B IMpouecce  OOyd4eHUS  XMMHH,  €ro

crocoOHOCTeH, (OPMHPOBAHUS U YAOBJICTBOPEHHUS COLMAJIBHO 3HAYMMBIX  HHTEPECOB U



MoTpeOHOCTEH;
= JIA pa6OTBI C OI[apéHHBIMI/I IIKOJIBHUKAaMH, Opraiu3alilii UX pasBUTUA B PaA3JIAYHBIX o0nacTax

00pa3oBaTebHON, TBOPUECKON ACATEIBHOCTH.
eans uzagaum

1. Peamusanus OCHOBHBIX O0O6LIEOOPA30BATENBHBIX IIPOIPAMM 110 yYeOHBIM IIPEIMETAM
€CTeCTBEHHOHAYYHOH HANpaBIE€HHOCTH, B TOM 4YHCIE€ B paMKaX BHEYPOUHOU
JeSITEIbHOCTH 00Yy4aroInXCsl;
2. BBEJIEHHE COBPEMEHHBIX CPEACTB OOyYEHHs M BOCIHHMTAHHUS U M3ydeHHS (B TOM 4YHCIE
HKCTIEPUMEHTAIBHOTO) AUCIUILTHH (MO/IyJIei)eCTECTBEHHOHAYYHON HANPABICHHOCTH TPH
peann3anuy OCHOBHBIX 0011e00pa30BaTeIbHBIX porpamMMm u
JIOTIOJTHUTEIIBHBIX 00IIe00pa30oBaTeIbHBIX MPOTPAMM, B TOM YHCJE JUIS PACHIMPEHHS
coJiepKaHus y94eOHOTO mpenMeTa «XUMUsD).
3. BOBJIEYECHHE YHAIMXCS B IIPOEKTHYIO JAEATENBHOCTD.
[IpodunbHelii KOMIIEKT oOopynoBaHus IieHTpa «Touka pocra» obecrneunBaeT 3Q(HEKTUBHOE AOCTHKEHUE
00pa30oBaTeNbHBIX PE3YNIbTATOB OOYJAOIUMUCS MO0 MpOoTpaMMaM €CTeCTBEHHOHAYYHOW HAaIpaBICHHOCTH,
BO3MOJKHOCTh yIITyOJIEHHOTO W3yYeHHUS OTACIBHBIX TMPEIMETOB, B TOM 4YHCIE Ui  (OPMHUPOBAHUS
M300peTaTeNIbcKOT0, KPEATHBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTHS (DYHKIMOHAIBLHOW TPAMOTHOCTH Yy
oOyyJaromuxcs, B TOM YHACJIE€ €CTECTBEHHOHAYYHOH U MaTeMaTHYECKOM.

BKCHepI/IMeHT SIBIISICTCS WCTOYHHKOM 3HAHHM H KpUTCPUEM HMX MCTHHHOCTH B HAaAYKC. KOHHCHHI/I?I

COBPEMEHHOTO 00pa30BaHMsI MMOPA3yMEBALT, YTO B YUEOHOM IKCIIEPUMEHTE BEIYIIYIO pOJIb
NOJDKEH 3aHATh CaMOCTOSITEIbHBIA ~ HUCCIIEIOBATENILCKUI  YUEHUYECKHI
IKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTAIbHbIE HCCIEI0BAHUS [0 XUMUU YK€ TPYIHO MPEICTaBUTh 0€3 MCIOIb30BaHUS
HE TOJBKO aHAJIOTOBBIX, HO U IU(POBBIX H3MEpHUTENbHBIX MpubopoB. B ®denepanbnom ['ocynapcTBeHHOM
Oo6pazosarensHoM Cranmapre (PI'OC) mpommcaHo, YTO OJHUM M3 YHUBEPCAIbHBIX YYCOHBIX JICHCTBUIA,
MPUOOpPETAEMBIX YYAIIMMHUCS, TOJDKHO CTaTh YMEHHUE «IIPOBEACHHUS OIBITOB, MPOCTHIX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, NPSIMBIX U KOCBEHHBIX M3MEPEHHUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX
MU3MEPUTENBHBIX TPHOOPOBY.

Y4eOHBIi HKCHEPUMEHT IO XHWMHUHU, MPOBOJMMBIM Ha TPAAMIIMOHHOM OOOpYyIOBaHUM, 0€3 MpPUMEHEHUs
U (POBBIX Ta0OPATOPHIL, HE MOXKET MO3BOJIUTHB MOJTHON MEPE PEIIUTh BCE 3314l B COBPEMEHHOH IIKOJE. ITO

CBs3aHO C PAJOMIIPUYNH:

® TpaguLIMOHHOE IIKOJBHOE O60pyI[OBaHI/Ie H3-3a OrpaHU4YCHUA TEXHUYECKHX BO3MOKHOCTEN HE

MO3BOJISAACT ITPOBOAUTH MHOTHUEC KOJIMYCCTBCHHBIC UCCIICAOBAHUS;

® JUIMTEIBHOCTb MNPOBEACHHUS XHUMHUYECCKHX HCCIEIOBaHUI HE Bceraa corjacyercas C

JJIIUTCIIBHOCTBIO y‘le6HLIX SaHHTHﬁ;

* BO3MOXKHOCTh TPOBEJICHHS MHOTHX HMCCICOBAHUN OTPAHUYHMBACTCS TPEOOBAHHMSIMH TEXHUKHU
0€30MacHOCTH U Jp.

[Mudposas abopatopusi MOJHOCTHIO MEHSIET METOJHMKY U COJICPKAHUE IKCIICPUMEHTAIBHOM JESTEIbHOCTH U

pelaeT BhIMICTIEpeUHCIeHHbIE TPoOiIeMbl. [IIMpoKuil CeKTp JAaTYMKOB MO3BOJISET YYalIMMCS 3HAKOMHUTHCS C

napamMeTpaMu XMMUYECKOTO 3KCIIEPUMEHTa HE TOJbKO Ha Ka4eCTBEHHOM, HO U Ha KOJMYECTBEHHOM YPOBHE.

[Mudposas nabopaTopust MO3BOJISET BECTU JUTMTEIbHBIN 3KCIIEPUMEHT JJaKe B OTCYTCTBHE 3KCIIEPUMEHTATOPA,

a gyacTtoTa I/IXI/IBMepeHI/Iﬁ HCIIOABJIACTHA YCJIOBCUYCCKOMY BOCIIPUATHUIO.



B mpornecce hopmMupoBaHUs IKCIIEPUMEHTAIBHBIX YMEHUN YYECHHK 00y4aeTcsi IpeACTaBIATh WH(popManuo o0

HUCCICIJOBaHUH B I-IGTI:IpéX BHUAAX:

®* B BGpGaJIBHOMZ OIMCBIBATH J3KCIICPUMCHT, CO3J1aBaTb CJIIOBECCHYIO MOJCIIL OSKCICPUMCHTA,

(bI/IKCI/IpOBaTI) BHUMAHHC HA U3MEPACMBIX BCIMYNHAX, TCPMHUHOJIOTHUH,

* B TaOJMYHOM: 3aIOJIHATH TAOJIMLbI JAHHBIX, JEKAIIMX B OCHOBE MOCTpOEHUs rpadpukoB (mpu

9TOM Yy Yy4alluxcs BO3HUKAET IEPBUYHOE IPEJICTaBICHUE OMaclliTadax BEIUYUH);

* B rpauueCcKOM: CTPOUTH IrpaUKH MO TAOJMYHBIM JaHHBIM, YTO JaET BO3MOXKHOCTDH IEpexo/ia
K BBIJIBUJKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTU MEXKIY BEIUYMHAMHU (IIPU 3TOM YUUTENb
MTOKa3bIBAaET MPEUMYILECTBO B BU3YyaJIM3allUU 3aBUCUMOCTEN MEX/1y BEIMYMNHAMU, HATJISITHOCTD
1 MHOTOMEPHOCTb);
®* B BHMJE MaTeMaTUYECKUX YypaBHEHUH: JaBaTb MaTeMaTHYECKOE OIMCAaHUE B3aUMOCBS3U
BEJIUYHH, MaTEMaTHYECKOE 0000IIEHHE.
[Tepexon oT kKaxa0T0 dTamna npeacTaBieHus HHGOPMAIMKA 3aHUMACTIOBOJIFHO OOJIBIIION MPOMEKYTOK BPEMEHH.
B 7—8 kiaccax 3TOT mporecc HeoOX0IuM, HO B CTapIIMUX KJIaccaX MOKHO ObUIO ObI 3TO BpeMs MOTPATUTh Ha
peuieHre OoJjiee BaXKHBIX 3ajad. B aToM miaHe 1udpoBbie 1a00paTOpU CYHIECTBEHHO SKOHOMST BpeMsl. DTO
BpeMsi MOkHO TmoTpatuth corjacHo PI'OC Ha QopMupoBaHHE WCCIENOBATEILCKUX YMEHHH yYalIuXcs,
KOTOpBIE BBIPAXKAIOTCA B CIEIYIOIIUX EHCTBUAX:

- OIIpeIeNIeHNUE MPOOJIEMBI;

- TOCTAHOBKA MCCJIEI0BATENLCKOM 3a0aUH;

fUTAHUPOBAHWE PEIICHHUS 3a/a4H;
- IOCTPOEHHUE MOJCIIEH;
- BBIIBIDKEHHE THIIOTES;
- SKCIIEPUMEHTAIbHAs MMPOBEPKA TUIIOTES;
- aHAJIM3/IaHHBIX SKCTICPUMEHTOB WJIM HAOIIOICHU;

- popMynHpoBaHUE BHIBOJIOB.
1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMDbI BHeypouHOii 1esiTeIbHOCTH

«XUMMUS» pas 8-9 kaaccoB ¢ ucnosab3oBaHueM o0opynoBanusi neHtpa «Touka pocra» c
ONHMCAHUEM YHHBEPCAJIbHBIX Y4eOHbIX el CTBHIA, JOCTUTAeMbIX 00YYAK IIUMHUCS
JINYHOCTHBIE Pe3yJIbTATHI

OOyyaromuiics MoIy4UuT BO3MOKHOCTE Ml (GOPMUPOBAHUSI CIEAYIONINX TUYHOCTHBIX Y Y /I:

- OMpeJieIeHe MOTHUBAIIMY U3y4eHUsl y4eOHOTO MaTepuaa;

- OIIEHUBAHUE YCBAUBAEMOTO y4eOHOTO MaTepuana, UCXO/s U3 COLIMATBHBIX M TNYHOCTHBIX IIEHHOCTEH;

- IIOBBIIICHUEC CBOCTO O6p330BaTCJ'ILHOFO YPOBHA U YPOBHSA TOTOBHOCTHU KU3YYCHHUIO OCHOBHBIX MUCTOPHUYCCKUX

CO6I>ITPII>1, CBS3aHHBIX C PAa3BUTUCM XUMHUHU U O6H.[€CTBa;

- 3HAHUC ITPaBUJI ITOBCICHUS B I-Ipe3BI:I‘{ElI\/’IHbIX CUTyallusX;

- OLICHMBAHHUE COIMAIbLHON 3HAYMMOCTHU HpO(I)CCCPIfI, CBsA3aHHBIX C XHMHCﬁ;

-BJIaICHUC TIpaBUJIaMU 0€30I1acHOr0 O6paLI_[eHI/ISI C XUMHWYCCKHMMHU BCHICCTBAMH U 060pyI[0BaHI/ICM, MMPOABJICHUC

9KOJIOTMYECKOMN KYJIbTYpBI.

MeTtanpeaMeTHbIe pe3yabTaThl



Pecynamusuvie

OOyuaromuiicst HOJYIUT BO3MOXKHOCTB sl POPMUPOBAHUS CISAYIONUX PEryIATUBHBIX Y'Y J1:

- LIeJIeTI0JIaraHue, BKIII0Yasl IOCTAHOBKY HOBBIX 1eJIeH, Ipeo0pa3oBaHUe IPAKTUYECKOH 3a/1a41 B
[I03HABATENbHYI0, CAMOCTOSITENIbHBIM aHAIN3 YCIIOBUN TOCTUKEHUS LIEJIM HA OCHOBE YUETa BbIJCJICHHBIX YUUTEIEM
OPUEHTUPOB JEUCTBUS B HOBOM Y4eOHOM MaTepHalle;

- JITAHUPOBAHUE ITYTH JIOCTHXKEHUS LI€JI€H; yCTAHOBIIEHUE LIE€JIEBBIX PUOPUTETOB, BbIIEICHUE AIbTEPHATUBHBIX

CIOCO00B JIOCTHIKEHHS IIETTU B BEIOOP HanboJee 3(h(HEeKTUBHOTO criocoa;

- YMEHHE CaMOCTOSTEIBFHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIISITH UM,

- IIOCTaHOBKA YY€OHBIX 3aad, COCTaBIICHUE UlaHa | MOCJIEIOBATEIIBHOCTH
e CTBHIA;

- opranu3anus pabovero Mecta Py BBHIMOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

- IPOTHO3HPOBAHKE PE3YIbTATOB OOYYCHHUS, OIICHUBAHUE YCBOCHHOTO MaTepuaa, OlleHKa KayecTBa U YPOBHS
MOJIYYECHHBIX 3HAHWH, KOPPEKIHs TUIaHa M Croco0a JASHCTBHS MPU HEOOXOMMOCTH.

- opraHu3anus pabovero Mecta Py BBIMOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA; IPOTHO3HPOBAHKUE PE3YIIbTaTOB
oOydeHus1, OIlEHUBAaHUE YCBOCHHOTO MaTepHala,

- OIIEHKA Ka4eCTBa W YPOBHS IMOJIYYCHHBIX 3HAHWWA, KOPPEKIHS TUIaHA U CIoco0a JICHCTBUS MPU HEOOXOMMOCTH.

Ilo3nasamenvhole

OOyyaromuiics MoJTy4uT BO3MOXHOCTh s popMUpOBaHUs CJIETYIOIINX

MMo3HaBaTeabHBIX Y'Y JI:

- TIOWCK U BBIJICTICHHE HHPOPMALINY;
- aHAJIM3 YCJIOBUH M TpeOOBaHUM 3a/a4uu, BRIOODP, COMOCTABJICHHE M 000CHOBAHHECTIOCO0A pelIeHUS 3a/1a4H;
- BBI0Op HambOosiee dPPEKTHBHBIX CIIOCOOOB pPEIICHUS 33Jaud B 3aBUCHMOCTH OTKOHKPETHBIX YCIIOBUH;

- BBIABM)KCHUEC U 000CHOBaHHE THUIIOTC3HbI, BBI60p crocoba eé IIPOBEPKHU,

-CaMOCTOSITENIbHOE CO3[IaHUE aJNrOpUTMa JAESITEIbHOCTH MpPHU PELIEHUU MNpoOJIEM TBOPUECKOTO M IMOHCKOBOIO
Xapakrepa;

- YMEHHSI XapaKTeprU30BaTh BELIECTBA 0 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

- OINMCBHIBAHUE CBOWCTB: TBEPBIX, )KUJIKUX, Ta3000pa3HBIX BEUIECTB, BBIICTICHUE UXCYIIECTBEHHBIX TPU3HAKOB;

- I/1306pa)KeHI/IC coCTaBa HpOCTCfII.HPIX BCIICCTB C IIOMOIIBIO XHMMHUYCCKHX (1)0pMy.]'I H CYHNIHOCTH XHUMHUYCCKUX

peaKHI/Iﬁ C IIOMOIIBKO XMMHUYCCKHUX ypaBHeHI/II‘/‘I;
- IIPOBCACHUC Ha6J'IIO,Z[eHPII>i, OIMKUCAaHHC IIPU3HAKOB u YCJIOBI/Iﬁ TCUCHUA

XUMHWYCCKUX peaKHHﬁ, BBIIIOJIHCHUEC XUMHUYCCKOI'O0 SKCIICPUMCHTA, BBIBOABI HAa OCHOBC aHaJIM3a Ha6HIO,I[eHHI>'I 3a

SKCIICPUMCHTOM, PCHICHUC 3a/ia4, IIOJIYYCHHC XUMHYECKOMN I/IHq)OpMaI_II/II/I U3 pa3JIMYHBIX HCTOYHUKOB;

- YMCHHC OPTraHU30BbIBATH UCCICJOBAHUC C LNECIIBIO ITPOBCPKU TUIIOTE3;

- YMCHHC ACJIaTh YMO3AKJIHOYCHUA (I/IH,ZLYKTI/IBHOC Hu 110 aHaJIOFI/II/I) N BBIBOJEBI,
- YMCHHUC 0O0BEKTHBHO OIICHMUBATh I/IH(i)OpMaI_II/IIO 0 BCHICCTBAX ©U XUMHYCCKHUX IIPOLECCAX, KPUTHUUCCKU

OTHOCHTKCS K IICEBJOHAYYHON MH(POPMAIIIH.

Kommynuxamusnoie

OOyuaromuiics MOJIy4UT BO3MOYHOCTb st GOPMUPOBAHHS



CIIEIYIOIIMXKOMMYHUKATUBHBIX Y Y 1
- TIOJIHO€ ¥ TOYHOE BBIPA)KEHHUE CBOMX MBICIIEN B COOTBETCTBUH C 3a7jauaMU U yYCIOBUSIMU KOMMYHUKALIUN;
- @/IEKBaTHOE MCII0JIb30BAHUE PEYEBBIX CPEACTB Ul Yy4acTHUs B JUCKYCCHU M apryMEHTallUU CBOEH IO3ULIUH,
YMEHHE MPEACTABIATh KOHKPETHOE COJEPKAHUE C COOOLIEHUEM €T0 B MIMCbMEHHOM U YCTHOU (opme,

- OIIpEeJIeNIEHNE CI0COO0B B3aUMOJIEHCTBUSI, COTPYJHUUECTBO B IIOUCKE U cOOpe MHpOpMaIuy;

- olpeziesieHue CocoO0B B3aUMO/IEHCTBUS, COTPYJHUUECTBO B TIOUCKE U cOOpe uH(popMalny, yyacTue B
IMajore, TUTAHUPOBaHHE OOIMIMX CIIOCOOOB PAa0OTHI, MPOSIBICHHE YBAXUTEIHHOTO OTHOLICHHS K JAPYIHM
yyammmcs;
- OIMCAHUE COJEP’KAHUS BBIMOJIHSIEMBIX JEHCTBUI C 1LIEJIBI0 OPUEHTUPOBKH B NPEIMETHO- MPAKTUUYECKOU
NESITEeIbHOCTH; YMEHUSl YYUTHIBATh pPa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMHU PA3IUYHBbIX MO3ULIMNA B
COTPYJHUYECTBE;
- popMynupoBaTh COOCTBEHHOE MHEHHE M TMO3MIIMIO0, apIyMEHTHPOBATh U KOOPAMHUPOBATh €€ C MO3ULMSIMU
MapTHEPOB B COTPYAHUYECTBE MPHU BbIPAOOTKE OOILIErO PelIeHus] B COBMECTHOM 1€ TENbHOCTH;
- OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOIMMYIO B3aUMOTIOMOIIIb;
- TJTAHUPOBATh OOIIHE CIIOCOOBI PabOTHI;
- OCYILIECTBIISITh KOHTPOJIb, KOPPEKIUIO, OLIEHKY JIeWCTBUI MapTHEPA, YMETh YOeKIaTh;
- HCIIOJIb30BaTh aJEKBATHBIE S3BIKOBBIE CPEACTBA s OTOOpa)K€HHsl CBOMX UYBCTB, MBICIEH, MOTHBOB H
nmoTpeObHOCTEH; oTOOpaxkaTh B peun (omucaHue, OOBSICHEHHE) COJEpKaHUE COBEPIIACMBIX ICHCTBUN, Kak B
(dhopme TPOMKOH COIMATM3UPOBAHHOM PEUH, TaK M B (JOpME BHYTPEHHEH peyH;
- pa3BUBaThb KOMMYHUKAaTHBHYIO KOMIIETEHIINIO, UCIIOJb3YsS CPEACTBA YCTHON M MMCbMEHHON KOMMYHHMKAIUU
npu paboTe ¢ TeKCTaMu yd4eOHHMKa M JIONOJIHUTEIBHOM JIUTEpaTypoH, CIPaBOYHBIMU TaOIHMLAMHU, MPOSIBIATH

T'OTOBHOCTBK YBAKCHUIO WHOU TOYKH 3pC€HUA IIpU O6CY)I(I[€HI/II/I PE3YJIbTAaTOB BBITIOJTHEHHOM pa6OTBI.

HpedMemnbze pe3yibimanibl

Oo0yyaomuiicss HAY4YnTCs:

- IPUMCHATb OCHOBHBIC METObI IIO3HAaHMUA: Ha6J'IIOI[eHI/Ie,I/I3MepeHI/Ie, SKCIICPUMCHT,

- ONUCHIBATh CBOMCTBA TBépI[LIX, KUIKUX, F33006p33HLIX BCIICCTB, BBIACIIAA MXCYHICCTBCHHBIC IIPU3HAKH,

- PaCKpbIBaTb CMbBICJI 3aKOHA COXPAaHCHUA MACChI BCIICCTB, aTOMHO 'MOHGKYHﬂpHOﬁTeOpHH;
- pas3jindyaTb XUMHUYCCKUC U (1)I/ISI/I‘IGCKI/I6 SIBJICHUA,

- Ha3bIBATh IMPU3HAKU U YCIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
- CO6J'IIO,[[aTI> ImpaBujia 0e30IacHOM pa6OTBI npu MPOBCACHUU OIIBITOB; ITOJIB30BATHCA

na0opaTOPHBIM 000PYIOBAaHUEM U MOCYAOMH;
- 110JIy4aThb, COOUPATh ra3oo0pa3Hble BEIEeCTBa Y PacliO3HaBaTh ux;

XAPaAKTCPU30BATH (1)I/I3I/IHGCKI/IC U XHUMHUYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPTaHUYCCKUX COCHHHCHHﬁ,

- IPOBOJIUTH OMBITHI, TOATBEPKIAIOIINE XUMUIECKHE CBOMCTBAaM3y4YECHHBIX KJIaCCOB
HEOPraHWYECKUX BEILECTB;

- TOTOBUTh PaCTBOPHI C ONPEIEIEHHON MAaCCOBOM 0JIEN PACTBOPEHHOIO BEILIECTBA;

XapaKkTepu30BaTh 3aBUCHUMOCTD buznuecKux CBOIICTB BEIIECTB OT THUNa

KPUCTAJUIMYECKOM PEIIETKH,



- OIpCACIATh BUJ XUMHUYECKON CBSI3U B HCOPraHMYCCKUX COCAUHCHUAX,
- PacCKpbIBaTb OCHOBHBIC IIOJIOKCHHA TCOPHUU BHGKTpOHHTquCKOﬁ aucconuanuu, COCTaBJIATHL YPaBHCHUSA

ANEKTPOTUTHUECKON TUCCOLMALIUU KUCIIOT, IIeJI0UeH, COJIEHH peakuii HOHHOTO 0OMEHa;

- pacKpbiBaTb CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/If/'I, OonpeCACIATb OKHUCIWUTCIIbL U

BOCCTaHOBHTCIIb,

- COCTABJIATh YPAaBHCHHA OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;
- PACKpPBIBATb CMBICII IIOHATHA «PaCTBOPLD», «MACCOBAA JOJI PACTBOPCHHOI'O BEIICCTBAY,

Ha3bIBATh (1)aKTOpBI, BJIMAIOIIME HA CKOPOCTDH XUMHUYECKOU pCaKknuun;

- XapaKTCpu3oBaTb B3aUMOCBA3b MCKIAY COCTaBOM, CTPOCHHEM U CBOMCTBaMH
HEMCTAIJIOB U METAJIJIOB,

- IPOBOAWTH OMIBITHI IO NOJTYYCHHUIO U U3YYCHHUIO XUMHWYCCKHUX CBOWCTB PA3INYHBIXBCUICCTB,

- TPaMOTHO OOpaIaThCs C BEIECTBAMU B IOBCEHEBHOMN JKU3HH.

Oo0yyaomuiicst MOJY4YUT BO3MOKHOCTh HAYYUTHCSH:

- BbBIABUT'ATh U HpOBepﬂTI) 3KC1'[epI/IMeHTa.]'H)HO THUITOTE3bI O XUMHUYCCKHUX CBOfICTBaX BCIIIECTB HA OCHOBC UX
COCTaBa M CTPOEHMSI, UX CIIOCOOHOCTH BCTYNaTh B XUMUYECKUE PEAKIMH, O XapaKTepe U MPOIYKTaX pPa3IuIHbIX
XUMHUYECKUX PEAKITU;

- XapaKTEpPHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOWCTBAM, YCTaHABIWBATh MPUINHHO-CIICICTBEHHbIE
CBSI3U MEXy TaHHBIMH XapaKTEPUCTHKAMHU BEIICCTBA;

- COCTaBJIATh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIC YPAaBHEHUSI TIO COKPAIIEHHBIMHOHHBIM YPABHCHUSIM;

- MPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKHCIUTEIbHBIC MM BOCCTAHOBUTEIIbHBIC CBOHCTBA C
Y4ETOM CTETICHEH OKUCIICHHS DJIEMEHTOB, BXOSIINX B €T0 COCTaB;

- BBIIBUTATh U IPOBEPATH 9KCIIEPUMEHTAIILHO TUIOTE3bI 0 pe3ynbTaTrax
BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB HA U3BMEHEHHE CKOPOCTH XUMUYECKOH PEaKIIvH;

#ICTIOJIb30BaTh IPUOOPETEHHBIC 3HAHMS JUTSI 9KOJIOTHYECKH TPAMOTHOTO TOBEICHUSI B OKPY KaroIIeit
cpene;

- HCIOJIb30BaTh MPUOOPETEHHBIE KITIOUYEBbIE KOMIIETEHIIMU TPU BBIMOJIHEHUUTPOEKTOB U PEIICHUHN yueOHO-
UCCIIeIOBATENIbCKUX 3aa4 110 U3YYEHUIO CBOMCTB, CIOCOOOB MOIYUYEHUS U PACIIO3HABAHUS BEIIECTB;

- 00BEKTHUBHO OOCHHUBATDb I/IH(1)OpMaLII/IIO O BCHICCTBAX M XMMHUYCCKHUX IIpOLECCAX; OCO3HaBaTb 3HAYCHHC

TCOPECTHUYCCKUX 3HAHUH 10 XMMHUHU IS HpaKTquCKOﬁ ACATCIBbHOCTHU YCIIOBCKaA,

- CO3aBaTb MOACIN U CXEMbI AJId PCHICHUSA y‘le6HLIX U TIO3HaBATCJIbHBIX 3aJa4d, IMOHHUMATb H606XOI[I/IMOCTB
CO6J'IIOI[CHI/ISI npemmcaHHﬁ, InpeajiaracMbix B

HHCTPYKIUAX IO UCIIOJIB30BAaHUIO JICKAPCTB, CPCACTB OBITOBOM XHMHUU U Aap.

COJEPKAHUME ITPOI'PAMMDbI BHeypoO4HOI AeATEJbLHOCTH
«XUMMUS» s 8-9 ki1accoB ¢

HCII0JIb30BaHMeM 000opynoBanus uugposoii Jadoparopun «Touka pocta»
(68 yacoB Ha 2 roga 00yueHus)

Pa3nen 1 Xumuyeckas 1aboparopus



[MpaBuna TexHWKH O€30MAaCHOCTH TPU TPOBEICHUHM HCCICIOBAaHUN, MEOWIIMHCKUE aNTeUKH
NepBOI oMoy B kKabuHeTe XuMuH. MHCTPYKTaX MO TEXHUKE OE301acCHOCTH.
3HAKOMCTBO C JJAOOPATOPHBIM 000pyIOBAaHUEM

XpaHeHHe MaTepUajIOB U PEAKTUBOB B XMMHUECKOH JIabopaTopuu

Pazjen 2. BemecTBa, KOTOpPBIE HAC OKPY:KaIOT. [IpocThien CI0KHBIE BEIIECTRA.
XUMHYECKHE DIIEMEHTHIL.

JlabopaTopHublii onbITNel. O3HakoMIIeHHE ¢ 00pa3liaMu MPOCTHIX U CJIOKHBIXBELIECTB.

CocraB atmocgepsl. Kucinopoa kak BaxHeHni KOMOIOHEHT aTMochepsl. JlabopaTopHbIii
onbITNe2 «Ilomydyenue KHCIIOpOJa A3 TEPEKUCH  BOJOPOJA,

JI0Ka3aTeJIbCTBO €r0 HATMUMSD).

Bona B Macmtabe rmuranersl. dusnueckue CBOMCTBA, MAPAOKChI BOJBI, CTPOEHHE BOJIBI.

[Tokazarenu kadectBa BOJbl. MccinenoBanue BOABI M3 Pa3HBIX MCTOYHHMKOB JlaGoparopHblil

onbITNe3«OnpenieneHre BOJONPOBOAHON U AUCTUIUNIMPOBAHHON BOIBI»

JlaGoparopubiii onbITNe4 «OKpacka HHIUKATOPOB B HEUTPATILHOM Cpee»

Pa3nen 3. SIBjieHusi, NpoUCXOASIIIUE ¢ BeIIECTBAMM

Uucteie BemectBa U cmecu. Kimaccudukanus cmeceit. CriocoObl pa3zieieHus cMecei: 1eldcTBre
MarHuToM, OTCTauBaHue, GUIHTPOBAHKE, BHITAPUBAHNE, KPUCTAITU3AIINS, TACTUIIISIIIIS
IIpakTuyeckas padora Nel «HucTtbie BelECTBA U CMECU»
IIpakTuyeckas padora Ne2 « OuncTKa BOJbI U BO3AyXa OT TBEPIbIX YACTUID)
Pa3nen 4. OCHOBBI IKCIIEPUMEHTAJIbHOM XUMHUHU
IIpakTnyeckass padora Ne3 l3yueHue CBOMCTB BELIECTB: HarpeBaHUE BOJbI, HAarpeBaHUE OKCHIA
kpemuus (I1V).
IMpakTnueckas padora Ned«3mepenue TemnepaTypbl KUIIEHUS BOJbI C TIOMOIIIOAATYMKA
TeMIIepaTypbl U TEPMOMETPA»
IIpakTuyeckas padora  NeS«Omnpenenenue TEMIIepaTypbl KpUCTAJUIU3ALNHT
BEIIECCTBAY
du3nYecKre U XMMUYECKHUE ABJICHUA. BhlfienieHue u norioueHue Teria — NpU3HaKXUMHUYECKON
peaKkuu.
IpakTuyeckas padora Ne6 «Ik30TepMUUECKas peakius)
IIpakTHyeckas padora Ne7 «DHI0TEpMUYECKAs PEAKIUS»
CKopoCTh XUMUYECKUX peaklnil. XUMUYECKUE IpeBpalleHus. XUMUYECKUe
peakuuy. XMUMUYECKHUE YpaBHEHUS. BhINOJIHEHHE TPEHUPOBOYHBIX YIIPAXKHEHUN TIO
COCTABJICHUIO YPAaBHEHUN XUMHUUYECKUX peakunil. Tumbl xumuueckux peakunii. [Ipakruyeckas
padora Ne8 «Tunbl XUuMHUYECKUX peaKLIMiD»

Pazgen 5. OcHOBBI pacueTHONH XUMHUH.

MoJib — eaMHMIIA KOTMYECTBA BelecTBa. MosipHas Macca. BeluncieHns noXuMn4ecKum
ypaBHEHUSAM. 3aKOH ABOrajpo. MospHBIit 00bEM ra3os.
OTtHOocHTeNnbHAsI ITIOTHOCTH ra30B. PeleHne dKkCriepuMEHTAIBHBIX 3a7a4 110 TeEME

«[IpakTUKyM O U3y4EHHIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB HEOPIaHWYECKUXCOEAUHEHNI

»



Pazgen 6. OCHOBBI 3JIEKTPOJIMTHYECKOI THCCOIUAIIUH.

IIpakTnyeckas padora Ne9 «Ouncrka Bojbl OT paCTBOPUMBIX IIPUMECEN».
DNEeKTpOIUTHYECKAs: JUCCOLMALUS — [JIABHOE YCIIOBHUE ITPOTEKAHUS PEAKIIUI BpacTBOpaXx.
DNEKTPOTUTHYECKAs JUCCOLMAIIMS KUCIIOT , IIIEJIOUEH U COJICH.

IIpakTuyeckas pabora Nel0 «INEKTPOIUTHYECKAS JIACCOLIALIHAS
IpakTnueckas padoraNell «CunpHble U ciadble JIEKTPOIUTHI»

IIpakTnueckas padoraNel2) BiusiHue TemnepaTypsl Ha AUCCOLUALIMION.

IpakTHyeckasi padora Nel3 «BiusiHue KOHIIEHTPAIIMK PaCTBOPA HA JTIUCCOIUAIIAION
Pemenue SKCIIEPUMEHTAIBHBIX 3az1a4 o TeMe «DNEeKTPOTUTHYECKAs
JCCOLIMALIUS.

Paznen 7. IllpakTukyM 1o u3y4eHHI0 CBOMCTB BellleCTB OCHOBHBIX KJIACCOB
HeOpraHuveckux coeannenuid. OKCuapl: Kiaccupukanus,

HOMEHKJIaTypa, CBOMCTBA, MOJTyYCHHUE, IPUMECHEHHE.

JlabopaTopHblii onbIT NeS. HabGmioneHne pacTBOPUMOCTH OKCHAOB alFOMUHUS,HATPUS, KaJIbIUSI
¥ M€l B BOJIE.

I'unpoxcunapl. OcHoBaHUS: Ki1accu(UKalKsl, HOMEHKIIATypa, MOJy4eHHE.

IIpakTuyeckas padora Nel4 « Onpenenenue PH pacTBOpoB»

IIpakTuyeckas padora  NelS5  «Peakuus HEUTpaIU3aluu Bsaumonelicteue
TUJPOKCHUIA HATPHS C COJISTHON KUCIIOTOM»

Amdorepubie okcuabl U Tuapokcuasl. Kucnotel. Cocra. Kiaccudukarnms.

Howmenknarypa. [Tonyuenue kucnot. XMUMUYECKUE

CBOMCTBA KMCIIOT

JlaGopaTopHblii onbIT Ne6.
«B3aumoneiictBue MeTaJyioB  (MarHusi,  IMHKa,
Keles3a, MeIM) ¢ paCTBOPaMHU KHUCIIOT.»

Conn. Knaccuduxauus. Homenknatypa. CrocoObl nosydenust coiyieil. CoiicTBacosei

Y4eOHO- TEMATHYECKHUN TIJIaH



Ne Tema ypoxka Kou-Bo ®dopma 3aHATHA OcHoOBHBIE yueOHBIE
/1 4acoB JEHCTBUS ydaluxcs
Pa3nen 1 Xumunueckas jga6oparopusi(4 yaca)

1-2 | TlpaBuia TeXHUKH becena, 3HaTh MPaBUIIA TEXHUKH
0€301aCHOCTH TIpU pacckas. 0€30MacHOCTH IpH
IIPOBEJCHUU UCCIIEI0BAHMIM, HucTpykran IIPOBEACHUM MCCIIEJOBAHUN.
MEIULMHCKUE alTeUKU 3HaTh COCTaB
MepBOM MOMOIIM B KaOUHETE MEIUIIMHCKOH allTeYK! U
XUMUHU. THCTpyKTax 110 YMETh OKa3aTh
TeXHUKE 0€30MaCHOCTH. MEPBYIO MEAUIINHCKYIO

MIOMOIIb

3 3HAKOMCTBO C 1 3HaKOMCTBO C YMerp pabotath co
1a00paTOPHBIM XUMUYECKOH CIIMPTOBKOH, Becamu,,
o0opyioBaHHEM nabopaTtopue. MEpHOH Tocynoi

Bbecena

4 XpaHeHue 1 3HAaKOMCTBO c 3HaTh KJ1acCHu(pHUKaInio
MaTepHaioB u XUMHYECKON PEaKTHBOB TIO TPYNIIaM
pPEaKTUBOB B nabopatopueii. becena XpaHEHUsI U HUX ICUCTBHE
XUMHAYECKON Ha OPTaHU3M.
nabopaTtopuu IIpaBunbHO

ohopMISITh

XUMUYECKAN

HKCIEPUMEHT
Pa3nen 2. BemecTBa, KOTOpbIe HAC OKPY:KAIOT 24 yaca

5-6 | Tlpocteie u CJIOKHBIE 2 Jlexus JlomxHBI 3HAThH:
BEIIIECTBA. JlaGopatopHas oIpeieeHne aToma,
Xumnueckue 3jeMeHThl. JI/O pabora Ne 1 NpocToro 1 CJIOXKHOIO
Nol. O3HAKOMJIEHHE c BEIIECTBA, OTJIMYUE CMECH U
06pa3LaMH IPOCTHIX CJIOKHOTO BELIECTBA
¥ CIIOJKHBIX BEIIECTB. JlomKHBI YMETh: pa3iauvarh

MPOCThIC u CJIOKHBIE
BEIIECTBA, cMmecu u
CJIOYKHBIE BEIIECTBA
7 CocrtaB atmocepsl. 1 Cemunap. 3HaTh 00BEMHYIO JOJIO
Kucnopon kak BakHEHIIHA COCTaBHBIX qacrei
KOMITOHEHT aTMOC(]EepHI. BO3/LyXa
8 | JlaGopaTopHas paboTa 1 JL./p. DKCHepuMEeHTaIbHO
Ne 2 «[Tonyuenue kucaopoaa OTpENENIUTh COJAEpIKaHUEe
U3  TepeKucH  BOJOPOJa, KHCJIOpOJa
JI0Ka3aTelbCTBO ero
HATHYUSD).

8 | JlaGopaTopHas paboTa 1 JL./p. DKCIIEpUMEHTAIIBHO
Ne 2 «[lonyuenue kucaopoaa OTpENIeUTh  COJEpIKaHUe
U3  TIepeKucH  BOJOpOJa, KHCJIOPOa
JI0Ka3aTeIbCTBO ero
HATHYHUSD.

10- | Iloka3zaTenu Ka4ecTBaBO/IbI. 4 JlaboparopHasipabota | YMeHue

13 | UccnenoBanue BOAbIN3 XapaKTepu30BaTh

Pa3HBIX UCTOYHUKOB

CBOMCTBA BOJIbI




JIaGopatopHas
pabota Ne3
«Ornpenenenue
BOJIONIPOBOJHOM U
JUCTUIUINPOBAHHOMN
BoJIbD» JlaboparopHas paboTa
Ne4 «Oxpacka UHIMKATOPOB
B
HEUTpaJIbHOU cpene»

(XuMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX
BEIIIECTB),

Paznen 3. SIBjiennsi, npoucxoasiime ¢ Benecrsamu (4 yaca)

14 | YwucThie BEMIECTBA HCMECH. 1 Jleknus. CdopmupoBath MOHATHUS O
Knaccudukanus YUCTOM BEIIECTBE HCMECH
cMecen. BEIIECTB

15 | CnocoObl pasnenenus cmeceit: | 1 O6cyxienue, YMeTp XapaKTepu30BaTh
NENCTBHE MAar"HuTom, «MO3TrOBOM CYILIHOCTb MTOHATUI
OTCTavMBaHue, (QUIBTPOBAHUE, HITYPM. YUCTBbIE  BEIIeCTBA U
BbINIapUBAHUE, CMECH U CIIOCOOBI
KpUCTaJITN3alus, paszzenieHus: cmeceit

JUCTHIUISIIIHSL.

16 | [Ipaktuyeckas pabora Nel | 1 [IpakTnueckasipabora | 3aKpenuTb MOHATHUS O

«YucThieBenIecTBa U CMECH YUCTOM BEILECTBE HUCMECH
BELIECTB

17 | IIpaktuueckas pabota No2 « 1 [TpakTuueckaspabora | 3aKpenuThb 3HAHUS 0
OUYMCTKaBOJIbI U BO3yXa OT METO/IaX OYHUCTKHU BEIIECTB
TBEPABIX YACTHUID) OT TBEP/IbIX YACTHI]

18 | IIpaktuyeckas pabota 1 [TpakTuueckaspabora | Mcnoss3oBanue
Ne3 M3zyuyenue cBOMCTB MIPaKTUYECKUX u
BCILIECTB: HArpeBaHue 7a00paTOPHBIX  padoT,
BO/Ibl, HATPEBAHUE HECIIOMKHEIX

okcuga kpemuus(1V). KCTICPHMEHTOR s
JI0Ka3aTenbCTBa
BBIJIBUTaEMbIX
MPEIOJIOKECHU;
OTHCaHUE Pe3yJbTaTOB
3TUX paboT

19 | [IpakTuueckaspaboTa 1 [IpakTrueckaspabora
Ned«HM3mepenue
TEeMIIepaTypbl KUTIEHUS
BO/JIbI C TIOMOIIIBIO
JaTYuKa TeMIepaTypbl
u

TEPMOMETPa»

20 | IpaxkTnueckass pabota 1 [IpakTuyeckaspabora | Mcnosabs3oBaHue
Ne5«Omnpenenenune NPaKTUYECKUX  paboT
TeMIIepaTyphbl TUIS MO3HAHUS
KpUCTAITU3AI[UU OKpY)KAIoIIEro  Mupa

BEIIIECTBA» pPasNUYHBIX ~ METOJ/I0B
(mabnroieHue,
U3MEpEHHUE, OTIBIT,
AKCIEPUMEHT,
MOJICIMPOBAHUE U JP.)
21 | ®usnueckue u 1 Jlexius ITo3HakOMUTECS C




XUMHYECKHUE
SIBJICHUS. Brinenenue

BOKHEUIINMUA  XUM.

u NOHATHUSAMMU:
MOTJIOIIEHHUE TEeria dusHueckue 1
- IIpU3HAaK XUMUYECKUECABIICHUS,
XUMHUYECKOMN XUMHUYECKas
peaKin peakuus; yMEHHUE
OTIINYATh
XUMHAYECKHE
peaxkuuu oT
buznIecKux
SIBJICHU
22 | Ilpaktuueckas pabora [IpakTnueckasipadbora Hcnonb3oBanue
Ne6 MPAKTUYECKUX U
«DK30TEepMHUYECKAs nabopaTopHbIX padoT,
peaxkus HCCJIOKHBIX
OKCTIEPUMEHTOB JIJIS
JI0Ka3aTeIbCTBa
BBIJIBUTaEMBbIX
MIPEATNOIIOKEHHH;
OTIMCaHNEePe3yIbTaTOB
3THX paboT
23 | IIpaxTtuueckaspabora [TpakTrueckaspadbora
Ne7
«QHI0TepMUYECKas
peaxus»
24- | CkopocCTb KonnexrtuBHasipabora | 3HaTh ompeeNieHre
25 | XUMHYECKHX CKOPOCTH XHUMHUYECKOU
peakuuit peaxkuu u ed
3aBHUCHUMOCTh oT
YCIOBUWH  MPOTEKAHUS
peaxIum. [Tonumatp
3HaYCHHE TEPMHUHOB
«KaTanuzaTropy,
«HHTHOUTOPY,
«(pEepMEHTBI».
26- | Xumuueckue KonnexruBHas YMeHne xapakTepu3oBaTh
27 | mpeBpalieHus. paboTa OCHOBHBICTIOJIOKCHUS
XuMUYEeCKUe ATOMHO-MOJIEKYJISIPHOTO
peaKIuu. YUEHHMSI,[TIOHUMATh €70
3Ha4YeHUe
28- | XuMHYECKUEYpaBHEHHUS. KonnexruBHas YMmeHune COCTaBIISATh
31 | BeimonHenue paboTa YpaBHEHUS XUM. PEaAKIUH.
TPEHUPOBOYHBIX
YIPAKHEHUH 110
COCTaBJICHUIO
ypaBHEHUN XUMHUYECKUX
peakuui
32- | Tunbl XMMHUYECKUX Ymenue ONIPENEIATh
35 | peaxuwmii peareHTel M MPOIYKTHI
peaKIuu; paccTaBIsTh
K03 PULIHEHTHI B

YpPaBHEHUSAX pEakuMii Ha




OCHOBC 3aKOHAa COXpaHCHUA
MacCChl BCIICCTB

36 [TpakTuyeckas pabora 1 [IpakTuyeckaspadbora

No&» TUTTBIXUMHUYECKHUX

peaxkuuin)

Pa3nen 5. OcuoBbl pacuernoi xumun(10 yacon)

37-| Monp — enuHunA 2 YMeHue BBIYUCTISATD:
38 | KoyMuecTBa BEIIECTBA. KOJIMYECTBO BEIIECTBA

Momnspras WJIM Maccy 110

Macca. KOJIMYECTBY BEIIECTBA

WJIM MAcCe PEareHTOB
WJIU TIPOJYKTOB

peaKiuu

37- | Moms — enuHUIA 2 YMeHHe BBIYUCISITH
38 | KojHMuecTBa BEIIECTBA. MOJIIDHYIO MaccCy IO
MounsipHast bopMyne coeTuHeHuMs,
Mmacca. KOJIMYECTBO BEIIECTRA,

00beM WK Maccy 1o
KOJIMYECTBY BEIIECTBA,
00bEeMy WJIH Macce
peareHToB Wi IIPOLyKTOB

peaKkuu
43- | 3akoH ABorajpo. 2 YMenue BBIUMCIIATD:
44 MonsipHbiii 00beMTa30B. KOJIMYECTBO  BEIIECTBA,
OtHocuTenbHaAs o0beM WIM Maccy To
IUIOTHOCTD I'a30B. KOJIMYECTBY  BCIICCTBA,

0o0beMy  WIM ~ Macce
pEareHTOB M IPOJYKTOB

peakuuu; (HaXOUTH
00BEM rasa o
HU3BECTHOMY KOJUYECTBY
BeleCTBa (m
MIPOM3BOIUTL OOpaTHBIC
BBIYUCIICHHS))
45- | Pemenne 2 Pemrennesanau YMeHue: XapakTepu30BaTh
46 AKCIIEpUMEHTAIbHBIX3a1a4 XUMHYECKHE CBOICTBa
10 TEME OCHOBHBIX KJIacCOB
«[IpakTukym no HEOPraHUYECKHX BEIECTB;
W3YYEHHUIO CBOWCTB OTIPEIeIATh
BEIIECTB OCHOBHBIX MPUHA/UIC)KHOCTh BEIIECTB
KJIACCOB HEOPTaHUYECKHUX K OMNpeAeNeHHOMY KIaccy
COCIMHEHUH » COCIMHECHU M COCTaBIISITh

bopMyIbEl HEOPraHUYECKUX
COCAVNHEHUN  M3YyYEHHBIX

KJIacCOB
Pa3nen 6. OcHoBBI dJieKkTpoIuTHYecKOi qucconuanuu(l1l yacos)
47 | IlpakTnueckass pabota 1 [Ipaktuyeckaspabora | MccrnenoBath
Ne9 «OuucTtka BoAbI OT AIEKTPOIPOBOIHOCTD
PacTBOPUMBIX BOJIbI B 3aBUCHMOCTH OT
npuMecein» crocoba e€ OUYUCTKH

48 | DnexTposuTUYECcKast 1 Jlexus 3HaTh OMNpEJENICHUs MOHITUM




Jucconranus —ITJ1aBHOC

«QIEKTPOIUTY,

YCIIOBUETIPOTEKAHUSI PEAKIINIT CHEDJIEKTPOJIUT,
B pacTBOpax. «AIEKTPOJIUTUYECKAS
JIUCCOIUALIUS)

49 | DnekTpoJauTHYeCKas «Mo3zrosoit 3HaTh oNpe/esIeHUs IOHATUI
JUCCOITHAIUS KUCIIOT, ITYpM, KKHUCIIOTaY,

LICJIOYEH U COJICH. OO6cyxnenue «OCHOBAHME», «COJIb) C
TOYKHU 3PEHUS TEOPUH
ANEKTPOJIUTUUECKON
JUCCOLMAlNN. YMETh
0OBSICHATH O0IITHE
CBOWCTBA KUCIIOTHBIX U
HIEJIOYHBIX PACTBOPOB
HaJU4YHEM B HUX HOHOB
BOJIOPOJA Y TUIPOKCHT -
HMOHOB COOTBETCTBEHHO, a
TaK)Ke COCTaBJISAThH
ypaBHEHUS
ANEKTPOJTUTUYECKON
JTUCCOITUAITUUKHUCIIOT,
OCHOBAHUH U COJIEH.

50 | IIpakrmueckaspadboTa [IpakTnueckas [TpountocTpupoBath
NelO pabora SKCIIEPUMEHTOM
«INEKTPOTUTHYECKAS KJIACCH(HUKAIIHIO BEIECTB
AUCCOLIHAL Ha BJIEKTPOJIUTHI 51

HEAJIEKTPOJIUTHI

51 | Ilpaktuueckas 3aKkpenuTh MOHATHS
pabotaNel 1 «CHJIBHBI» M «CIa0BIN»
«CunpHble U cialbie 3JIEKTPOJINT.
AIIEKTPOJIUTHI

52 | Ilpaxtuueckas padotaNel2» Nmets npencraBieHue o
Brnusinue Temneparypsl Ha pOJIK TeMIepaTyphl B
JIMCCOLIUALINION» AIIEKTPOJIUTUYECKOM

JUCCOLIMALIAN

53 | IIpakTtuueckaspabora [IpakTnueckas HmeTs ipecTaBieHue o
Nel3 padoTa BJIMSIHUU KOHUEHTPALIUN
«Bnusuue pacTBopa AIIEKTPOIUTA
KOHLIEHTpALUU HAa ero
pacTtBopa Ha AIIEKTPOJIUTUYECKYIO
JCCOIUAIIAION JUCCOLUALINIO

54- | Pemenue Pemiennesanau YMeTh 0CyIIecTBIATh

57 | DJKcHepuMEeHTalbHBIX3a/1a4 XUMHUYECKUE OTBITHI Ha

10 TCMC
«9J’IeKTp OJIMTUYCCKasa
JUCcColanus»

3HAHHUE KAaYECTBEHHBIX
peaxuii; COCTaBIATh
IIOJIHBIE U COKPALEHHBIE
MOHHBIE YPaBHEHUS
HEOOpaTUMBIX peakLuil 1
Pa3bACHATH UX CYLIHOCTb.
XapakTepnu3oBarh yCI0BUS
TEYEHUSIPEAKIINM, UAYIIINX
JI0 KOHIIa, B pacTBOpPax
JIEKTPOJINTOB




Paznen 1. HpaKTHKyM M0 U3y4Y€HU1I0 CBOMCTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHUYECCKUX

coequHenuii(11 yacos)

58- | Oxkcuppr: 2 Kpyrunsrii croi, JI/p. YMeHue Ha3blBaTh

59 | xmaccudukanus, COCMHEHUS U3yYEHHBIX
HOMEHKJIATypa, KIIaCCOB (OKCHIOB);
CBOICTBA, MOJYyYEHHUE, ONPEACIIATH
NpUMeHeHHe. MIPUHAJIC)KHOCTH BEIIECTB
JlabopaTopHBIi OIBIT K OLpCCICHHOMYIIIACCY
NeS.  Habrromere coeIMHEHUH (OKCHIaM);
PacTBOPUMOCTH OKCHUJIOB XapaKtepusopath

XUMHUYECKHE CBOMCTBA
AIIOMHHHAL, HATPHA, OCHOBHBIX KJIACCOB
KalbIue HEOPraHUYECKUX BEIIECTB
MEON B BOJIC. (OKCI/II[OB);

COCTaBJIs

Tb bopMyIbl

HEOPraHUYECKHUX

COEJTMHEHUH U3YYEHHBIX

KJIacCOB (OKCHIOB)

60 | I'mapoKcHIBI. 1 Jlexmust YMeHue Ha3bIBaTh
OcHoBaHus: COCMHEHUS N3YUYEHHBIX
KJ1accH(pUKaIus, KJ1accOB (OCHOBaHUM),
HOMEHKJIATypa, OTIPENEIATh
MOJIyYEHHE. MIPUHA]IEKHOCTD BEILIECTB

K OIPEIeTICHHOMYKJIAcCy
COeqUHEHNN
(OCHOBaHMSM)

61 | IlpakTudeckas pabora 1 [TpakTrueckas CdopmupoBathb
Nel4 « Onpenenenune PH pabora npeacraBieHue o PH kak o
pacTBOpPOB» XapaKTEPUCTHKE CPe/]

62 | IIpaktuueckaspabora 1 N3yunuth CylIHOCTh peakinu
Nel5 HEeUTpaIu3aluu
«Peakmus
HEUTpanu3anuu
B3aumoneicTBue
TUAPOKCUAA HATPHUS C
COJITHOM KUCJIOTOW

63 | AwmdoTtepHbie OKCUIBIN 1 Joxnaapl YMeHue XapakTepuzoBaTh
TUAPOKCUBIL. XUMHUYECKUE CBOICTBa

OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX
coequHeHu# (aMpOoTepHbIX
HEOPraHUYeCKUX
COEMHEHUN)
64 | Kucnorsl Cocras. 1 KonnextuBHasgpabota | YMeHue Ha3bIBaTh

Knaccugukars.
Homenknarypa.
[Tony4enue Kucnor.

COEAMHEHUS U3YUYEHHBIX
KJIacCOB (KUCIIOT);
OIpeNeNsATh
MPUHAJIEKHOCTh BELIECTB
K OIpEeIECHHOMYKJIACCy
COCAMHCHUH (KUCIIOT);
YMEHHUE COCTaBJISATh




bopmyIbl
HEOPraHU4eCKUX

COEAVHEHUN U3Y4EHHBIX
KJIACCOB

65

XuMHUYEeCKHEe CBOMCTBA

kucnotJlabopaTOpHbIN ONBIT
No6. B3zaumoeiicTeue
METaJIOB (Mardus, IIUHKA,
xKese3a, MEJIN)C pacTBOpaMu
KHCJIOT

Konnexrusnasipabora

YMmenue COCTaBJISATh
ypaBHEHUS XUMHAYECKUX
peakuuii

XapaKTEPU3YIOIIUX

66

Conu.

Knaccuduxarnus.
Homenxknarypa. CriocoObt
MTOJTY4ECHUACONIEN

Konnexrusnasipabora

YMeHue - COCTaBIATh
bopMyIbl
HCOPraHNYICCKUX
COeqUHEHUN
HN3YUCHHBIX KJIaCCOB
(coneit); yMEHHUE
Ha3bIBATh COCOAUHCHUSA
HN3YUCHHBIX KJIaCCOB
(comeii); ompenenAThH
MPUHAIIC)KHOCTD
BEIICCTB K
OTIPENICIIEHHOMY
KJIacCy  COEAVHEHMI
(comeit); yMeHHue
COCTaBJISATh  (POPMYJIBI
HEOPraHUYECKUX
COeqUHEHNN

67

CBolicTBa coyen

KomnnekrusHasipabora

YMeHue xapakTepru3oBaTh
CBOMCTBa

M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB
(comeit); yMeHHe
COCTAaBIIATh ypaBHEHUS
XUMHYECKUX PEaAKIIH,
XapaKTePHU3YIOIIHNX
XUMHYECKHE CBOICTBA
cosiei

68

Ypoxk 0600111eHIE

IloxnBeneHye UTOrOB

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(OPMALMHA

B pasznene mpencraBieH CINHCOK KHUT M CCHIJIOK Ha CalThl, B KOTOPBIX OoJjiee

MoApOOHO OCBEUIEHBI PA3IUYHBIE ACHEKThl pacCMaTpPUBAEMbIX BOMPOCOB. Mx

MOXHO PCKOMCHIOBATh KaK YUHUTC/IIO, TAK U OGy‘-I&CMBIM, IMPOABUBIINM HMHTCPCC K

M3y4aeMOU TeME

1. BacunwseB B.II., MopozoBa P.II., Kouepruna JI. A. Ilpaktukym mno

AHATMTHYECKON XUMUH: YueO. mocobue aiist By30B. — M.: Xumus, 2000. — 328 c.




2. I'pocce 3., BaiicmanTtens X. Xumus ais 10003HaTeIbHbIX. OCHOBBI XUMUU
u 3aHuMarenbHblie onbITel. ['JIP. 1974, Tlep. ¢ nem. — JI.: Xumus, 1979. — 392 c.

3. Hepmronbi B. @. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

4. Kunun JI. M. OOmas xumus. [Ipaktukym L-mukpo. PykoBoacTBo s
crtynenroB. — M.: MI'I1Y, 2006. — 322c.

5. MHcnonb3oBanue mudpoBbIX J1abopatopuil npu oOy4eHUH XUMUU B CpEIHEN
mkose/ becnanos I1. K. Jlopodees M.B., XKunun JI.M., 3umuna A.U.,

OpxekoBckuii [1.A. — M.: BUHOM. Jlaboparopus 3Hanuii, 2014, — 229 c.

6. Jleencon M.A. 100 BompocoB M OTBETOB MO XWMMHUU: Matepuanbl s
IKOJBHBIX pedeparoB, (aKylIbTaTUBHBIX 3aHATHH M CEMUHApOB: YueOHOE
nocobue. — M.: «M3natenscTBo ACT»: «U3naTenscTtBO AcTpensy, 2002. — 347 c.

7. Jleencon U. A. Xumuueckue peakiuu: TermoBoil 3¢ddekr, paBHOBecwHeE,
ckopocTh. — M.: OO0 «M3narenscTBo AcTtpens, 2002. — 192 c.

8. Heopranuueckas xumusi: B 3 1./ [lox pex. FO. 1. Tpetbsikosa. T. 1: ®usnko-
XUMHUYECKHE OCHOBBI HEOPTaHUYECKOM XUMUU: YUECOHUK IS CTY/I.

BbIcHl. yue0. 3aBeaeHuii/M. E. Tamm, . 1O. JI. TpetbsikoB. — M.:

Nznarensckuii nenTp «Axagemus», 2004. —240 c.

9. Ilerpsno M. B. Camoe HEOOBIKHOBEHHOE BEIIECTBO B MUpe. — M.:
Ilegaroruka, 1976. — 96 c.

10. CrpensuukoBa JI. H. U3 gero Bcé cnemano? Pacckasel o BemectBe. — M.:
Ayza-mipecc. 2011. — 208 c.

11. CycnennukoBa B.M, Kucenera E. K. PykoBoACTBO IO NpUTOTOBJICHUIO
TUTPOBAHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.

12. Dunukioneaus aus aerei. T. 17. Xumus / I'nas. pen.B. A. Bonoaun, Ben.
Hayd. pen. . W. Jleencon. — M.: ABanTa +, 2003. — 640 c.

13. YeptrkoB WN.H., KykoB II. H. Xumudeckuil SKCHEPUMEHT C MaJbIMU
KoindecTBamMu peakTuBoB. M.: [Ipocsemenue, 1989. — 191 c.

14. Caiit  OUIIN. OtTkpeiThlii  0aHK 3agaHui  ana  (GOpPMUPOBAHUS
€CTeCTBEHHOHay4YHOUW TpaMoTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-gramotnosti

15. Caiir MI'Y. Ilporpamma kypca XuMHH i ydamuxcs 8—9 kimaccos
00111e00pa30BaTEILHOM IITKOJIBI.
http://www.chem.msu.su/rus/books/20012010/eremin-chemprog.

16. Caiit Enuras xomekmnust upoBbIX 00pa30BaTEIbLHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.
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