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IosicHuTEILHASA 3aNINCKA

PaGouas mporpamma  «XWUMHYECKUW  MPAKTUKYM»  JIOMOJHUTEIHLHOTO
oOpazoBanus 1ieHTpa «Touka poctay mis odyuatomuxcs 8§ kimacca MbBOY COIIL Ne 8
pa3paboTaHa B COOTBETCTBUU ¢ DepepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOI'O 00I1IEr0 00pa3oBaHus.

[Iporpamma cocraBieHa ¢ yu€ToM TpeboBaHMi (eiepaibHbIX FOCYJapCTBEHHBIX
CTaHJApTOB U COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSIM OOYYArOIIMXCSI OCHOBHOM
IIKOJIBI.

[IporpamMmMa crnocoOCTBYeT (OPMUPOBAHUIO MPEAMETHBIX M YHHUBEPCAIbHBIX
Croco0O0B JEHCTBUNA, CAMOOPraHU3alii, CAMOPETYJIALNH, Pa3BUTHIO MIO3HABATEIbHOM
Y SMOLIMOHAJILHOM Cepbl TMYHOCTH MOIPOCTKA.

AKTYyaJIbHOCTH POTPAMMBI

B nocnennue roapl y o0yuaromuxcst HabIo1aeTcss HU3Kasi MOTUBALIUS U3YYEHUS
€CTECTBEHHOHAYYHBIX JTUCIUIUINH U, KaK CJIEJACTBUE, MaJICHUE KauecTBa 00pa30BaHUsI.

B ocHOBY nononHUTENBHON 00111€00pa30BaTEIbHON MPOTrpaMMBbl « XHUMUYECKUHN
MIPAKTUKYM» 3aJI0’KCHO TPUMEHEHHUE Ha 3aHATUAX ITU(POBBIX J1ab0paTOpuid.

[TocTaBisiemMble B IIKOJBI COBPEMEHHBIE CpEICTBa OOYyYEHHUs, B paMKax
HallMOHAJIBHOrO TMpoekTa «Touka pocTta» coaepxaT LHUPPOBbIE TabOpaTOpuu U
JATYUKOBBIE CUCTEMBI.

MHoroneTHssi MpakTUKa UCIOJIb30BAaHUSI XUMUYECKUX MPUOOPOB U IU(POBBIX
nJabopaTopuil B IIIKOJIE MMOKa3aia, YTO COBPEMEHHBIE TEXHUYECKUE CPEACTBA O0yUCHHUS
HOBOTO TIOKOJICHUSI TIO3BOJISIIOT JTOOMTHCS BBICOKOTO YPOBHSI YCBOCHHUSI Y4€OHOTO
Marepuana, yCTOMYMBOIO POCTa ITO3HABATEIBHOIO HMHTEpEca IIKOJbHUKOB, T.€.
PEOI0NETh T€ MPOOJIEMBI, O KOTOPBHIX TaK MHOT'O TOBOPST, KOT/Aa peyb 3aXOJUT O
COBPEMEHHOM IIKOJIbHOM XUMHUYECKOM 00pa30BaHUHU.

HoBu3na nporpamMmsl

CoBpeMEHHbIE 3KCHEPUMEHTAIBHBIE HCCIEIOBAHUS [0 XHMHH YK€ TPYIHO
OpEICTaBUTh 0€3 UCHOJIb30BAaHUS HE TOJIBKO aHAJOrOBbIX, HO M LHU(PPOBBIX
U3MEPUTETBHBIX TPUOOPOB.

B ®enepansnom ['ocymapctBennom OOpazoBarensHoMm Cranmapre (PI'OC)
MPOMUCAHO, YTO OJHUM M3 YHHUBEPCAIbHBIX YUYEOHBIX ACUCTBUM, MPUOOpPETAEMBIX
y4yaliuMucs,  JOJKHO  CTaTh  YMEHHE  «IIPOBEJACHUS  OMBITOB,  MPOCTHIX



DKCIEPUMEHTAIIBHBIX ~ HCCIIENOBAaHHWM, MPSIMBIX M KOCBEHHBIX M3MEPEHHUM C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(MPOBBIX U3MEPUTEIHHBIX TPHOOPOBY.

VY4eOHBIN JKCIEPpUMEHT 1O XHUMHH, TMPOBOJUMBIA Ha TPaAUIIMOHHOM
o0opynoBanuu, 0e3 MPUMEHEHHs] UPPOBBIX JTAOOPATOPUA, HE MOXKET MO3BOJIUTH B
MOJIHOM Mepe pelnTh BCE 3a7a4ud B COBpeMeHHoM mmikoise. [[udpoBas maGoparopus
MOJTHOCTBED MEHSIET METOJIUKY U COJICPKAHUE IKCIEPUMEHTAIBHON JEATENbHOCTH U
pelaeT BhIIENepeYnCIeHHbIE TPOOJIEMBI.

B npouecce ¢popmHupoBaHUs IKCIIEPUMEHTAIBHBIX YMEHHI YYEHHK 00y4aeTcs
NPEICTaBIATh HHPOPMALIUIO 00 UCCIIEI0BAHUU B YETHIPEX BUIAX:

* B Be[26aJIBHOMI OIIMCBhIBATb OSKCIICPUMCHT, CO34aBaThb CJIOBCCHYIO MOJCIIb
OKCIICPUMCHTA, CI)I/IKCI/IpOBaTB BHUMAHHC HAa UBMEPSACMBIX BCIIMYNHAX, TCPMHUHOJIOTHUH,

* B TAOJMYHOM: 3aIIOJTHATH TAOJHIIBI TAHHBIX, JISKAITUX B OCHOBE MOCTPOCHHSI
rpaduKoB (MPY 3TOM Yy yUalTUXCsl BOSHUKACT TIEPBUYHOE MPEICTABICHUE O MacIITadax
BEJINYUH);

* B I‘Dad)I/I‘-ICCKOMI CTPOUTHh TpauKH 10 TAOITUIHBIM JaHHBbIM, 4YTO I[aéT
=+ =+ 2

BO3MOKHOCTBh II€PEXO0aa K BBIIBHKCHHIO T'HIIOTC3 O XapPAKTCPC 3aBUCUMOCTU MCKAY
BCINYMHaAMHU (HpI/I 9TOM YYHUTCIb IIOKA3bIBACT IMPCUMYINCCTBO B BH3YyaAJIM3allUN
3aBUCHUMOCTEH MCXKIY BCIWMYHMHAMH, HATTIAAHOCTD U MHOFOMepHOCTB);

* B_BHJIE MATEMAaTHUYECCKUX YPABHEHUH: NaBaTh MAaTEMAaTHUYECKOE OIMCAHHE
B3aHMMOCBSI3H BEJIMYMH, MATEMAaTHYSCKOE 0000IIEHHE.

[lepexon OT KaxA0ro sTana npeAcTaBieHUs] HHPOPMALIMM 3aHUMAET JOBOJbHO
OOJBIION MPOMEXKYTOK BpemMeHUu. B 3ToM miaHe wudpoBble JabopaTopuu
CYILLIECTBEHHO SKOHOMST BPEMsI, KOTOPOE MOKHO HCIOJIb30BaTh Ha (HPOPMUPOBAHME
UCCIIEIOBATEIBCKUX YMEHUHN yUaIIuxcs.

IMenarornyeckas mejiecoo0pa3HoOCTh

OI(HI/IM M3 OCHOBHBIX IIPHUHOHWIIOB ITOCTPOCHUS ITPOTrpaMMBI ABJIACTCA ITPHUHIMUIT
AOCTYITHOCTH. 9KCHCpI/IMeHTaHBHBIC JAaHHBIC, IIOJYYCHHBLIC Y4YallUMHUCA IIPH
BBIIIOJJTHCHUHU KOJIMYCCTBCHHBIX OIIBITOB, IIO3BOJIAIOT YYalIUMCA CaMOCTOATCIIBHO
ACJIaTb BBIBOAbI, BBIABIISATH 3dKOHOMCPHOCTH.



[Toaxomapl, 3a0KEHHBIE B COJEPKAHUE MPOTPAMMBI, CO3JAI0T HEOOXOAUMbBIC
YCJIOBUSI IS CUCTEMHOTO YCBOCHHUS YYAIIUMKCS OCHOB HAyKH, JJIS OOCCTICUCHMSI
Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ACHCTBYS OOYUYEHHUS HA IMYHOCTh YUaIlerocs.

Cpoxu peanu3anuu nporpamMmsli: 1 rojg

IIporpamma cocrtaBneHa Ha 12 yacoB, u3 pacyéra 1o 2 yaca B HEJIEIIIO.

@opMbI M peKUM 3aHATHH. 3aHATHS TPOBOIATCS B GOpME NMPAKTUUECKUX
pabor.

Leas mnporpammbl: co30anue yciosuii O0as pazeumus y o00y4aromuxcs
XUMUYECKOU 2pAMOMHOCMY, YMEHUU U HABLIKOE NPOBEOEHUSl COBPEMEHHO20
XUMUYECKO20 IKCNepUMEHmMa nocpeoCcmeoM UCNOIb308aHUS YUDPOBbIX 1aO0pamopui,
u obopyoosanus yenmpa « Touxa pocmay.

3agaum:

Oobpa3oBareibHbIE:

- MPOJOJDKUTH (DOPMHUPOBAHME y IIKOJIHBHUKOB HABBHIKOB U YMEHHMHM Hay4HO-
HCCJIEOBATEIILCKON U MPOCKTHOM JIESITEIIbHOCTH;

- ¢opmupoBaTh y O0OydYarOIIMXCS HABBIKM O€30IaCHOIO0 W T'PAMOTHOTO
0oOpalleHus C BEIIECTBAMHU;

- pa3BUBaTh MPAKTUYECKUE YMEHHS M HaBBIKM Pa3paOOTKHW M BBIMOJHECHUS
XUMUYECKOTO IKCTIEPUMEHTA;

Pa3BuBaroimue:

-pa3BUBaTh MOTHBAIIMIO MIKOJBHUKOB Ha BbIOOp mpodeccuu, CBSI3aHHOM C
XUMHUYECKUM MPOU3BOACTBOM;

-pa3BHUBaTh MO3HABATEIbHYI aKTUBHOCTh, CAMOCTOSITEIbHOCTh, HACTOMYUBOCTh
B JIOCTUKEHUH 1ICJIH;

-pa3BHUBaTh KPUTHUYECKOE MBIIIJIEHHE, OCHOBAHHOE HAa XMMUYECKOM 3HAHWH,
yMeHUH paboTaTh ¢ nHPopMaiuei (mouck, nepepadoTKa, Co3/1aHue, XPaHECHHUE);,

- pa3BUBaTh KOMMYHHUKATHUBHYIO KYyJbTYpy VyYE€HHKA, CIIOCOOCTBOBAaTh
MOJITOTOBKE K 00YYEHUIO B CTapIIe MIKOJIE;

BocnurareabHbie:

- COJIEHCTBOBATh DJKOJIOTHUYECKOMY BOCIHUTAHUIO OOYyYaroUIuXcsi, BBUIY
WHTEHCUBHOTO PAa3BUTUS XUMHUYECKOH, HEPTEXUMHUUECKOHU, IEIUTIOI03HO-0yMaKHOM,
METaJUypruyecKod MNPOMBIIUIEHHOCTH M JpYyrux o0JacTel  MpakTHYeCKOM
NEATEeIbHOCTH YEeJIOBEKA, KOTOPhIE OCHOBAHbI HA WCIMOJb30BAaHUU XUMHYECKUX
peakuuii;

- MPOJOJKUTH (POPMUPOBAHUE HAYYHOM KapTHHBI MUpa M JIMYHBIX KAaYECTB
(aKKypaTHOCTb, OTBETCTBEHHOCTh, OEPEHKITMBOE OTHOIICHHUE);



Ili1anupyemsl pe3yabTarsl ocBoeHus Ilporpammel

Juunocmmuoie pesyromamot

OOyuaromuics TOJYYAT BO3MOXKHOCTh I (DOPMHUPOBAHUS CICAYIOIINX
JUYHOCTHBIX Y Y /I:

. oTmpe/ielicHUe MOTHBAITUN U3YYCHHS Y4eOHOTO MaTeprara;

. OIICHMBAHWE YCBAMBAEMOTO YYeOHOTO MaTepHalia, UCX0 I U3 COMAIbHBIX
Y JIMYHOCTHBIX [EHHOCTEM;

. MOBBIIIICHHUE CBOETO 00Pa30BaTEIIbHOTO YPOBHS M YPOBHS TOTOBHOCTH K
W3YUYCHHUIO OCHOBHBIX HMCTOPHUYCCKHX COOBITHH, CBSI3aHHBIX C PAa3BUTHEM XHMHUU H
00IIeCTBa;

. 3HAHWE MMPABUJI TIOBEACHUS B YPE3BBIUANHBIX CUTYAITUSX;

*  OLICHMBAaHUE COIMAIBHON 3HAYMMOCTH NPO(ECCUid, CBI3aHHBIX C XUMUEI;
* BIAJCHHME TIpaBWIaMM O€30IaCHOrO0 OOpalleHHsT C XUMUYECKUMHU
BEIIECTBAMU U 000PYAOBAHUEM, IPOSIBICHUE SKOJIOTMUECKON KYJIbTYpPHI.

MeranpeamMeTHbie pe3yJibTaThl
Pezynamuenvie
OOyuaromuiicss MOJAYYUT BO3MOXKHOCTh Il (OPMHPOBAHUSA CIEAYIOIIMX
perynsaTuBHbIX Y'Y /1:

* 1eJernojlaraHue, BKJIIOYas MOCTAaHOBKY HOBBIX LieNied, mpeoOpa3oBaHUe
INPAaKTUYECKOM 3aJadd B I103HABATEIbHYI0, CAMOCTOSITEJIBHBIM aHANU3 YCJIOBHUU
JOCTHKEHMSI LIEIM HAa OCHOBE YUETa BBIIECJICHHBIX YUNUTEIEM OPUEHTHPOB JICHCTBUS B
HOBOM Y4eOHOM MaTepuae;

* IUJIAHUPOBAHME ITyTH JOCTHKEHUS LETEH;

. YMEHHUE CAMOCTOSITEIIBHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIIATH UM,

. yMEHUE MPUHUMATh PEIICHUs B IPOOJIEMHON CUTYallUH;

. MOCTAaHOBKA YYEOHBIX 3aJ1ay, COCTABJICHHE TIJIaHA U TTOCJIEA0BAaTEIbHOCTH
JICUCTBUU;

. opraHuzaiys pabodero MecTa TMPHU BBINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yJIbTAaTOB OOYUYEHHS, OIICHMBAHHUE YCBOCHHOIO

Marepualna, OleHKa KauecTBa W YPOBHS MOJYYEHHBIX 3HAHWUM, KOPPEKIHUs IUIaHa U
croco0a IeCcTBUS MpU HEOOXOAUMOCTH.



Ilo3nasamenvnole
OOyuaromuiics TOJYYAT BO3MOXKHOCTh I (OPMHUPOBAHUS CIEAYIOIINUX
1o3HaBaTeNbHbIX Y Y /I:
*IIOVCK W BBIJICIICHUE HH(POPMAIIHH;
*aHaJIN3 YCIOBUM U TpeOOBaHUIM 3a/1auu, BLIOOP, COMTOCTaBIEHUE U 000OCHOBAHNUE
croco0a pelleHus 3a/1a4u;
*BbI00Op Hanbosee 3PEKTUBHBIX CITOCOOOB PEIICHUS 3aa49H B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBU;
*BBIJIBIDKCHHE U 000CHOBAHUE TUTIOTE3BI, BRIOOP crioco0a €€ MpoBEpKH;
*CaMOCTOATEIBHOE CO3JJaHie AITOPUTMA JAEATEIbHOCTHU MPH PEUICHUH MPoOIeM
TBOPYECKOr'0 U MOMCKOBOT'O XapaKTepa;
*YMEHHUS XapaKTepU30BaTh BEILIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;
*OMUCHIBAHNE CBOWCTB: TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIJCICHNE
UX CYIIECTBEHHBIX MPU3HAKOB;
*300paKEHUE COCTaBa MPOCTEHINMX BEIIECTB C IMOMOIIBI XUMUYECKUX
bopMyIT B CYIITHOCTH XUMHUYECKHUX PEAKIIUN C TTOMOIIBI0 XUMUYECKUX YPaBHEHU;
*IpOBe/icHNE HAOMIOIEHNN, OMUCAHWE TPU3HAKOB ¥ YCIOBUWA TCUCHHS
XUMUYECKUX PEAKIUH, BBITIOJTHEHNE XUMUIECKOTO IKCIIEPUMEHTA, BEIBOIBI HA OCHOBE
aHanu3a HaOMIOJEHUN 3a SKCIEPUMEHTOM, PELIEHUE 3a/1ad, MOIyYeHUE XUMUYECKOM
uH(OPMAITUU U3 Pa3TUIHBIX HICTOYHUKOB;
* YMEHHE OPTraHU30BbIBATH UCCIIEAOBAHUE C 1IEJIbIO MPOBEPKU TUIIOTE3;
* YMEHHUE JIeJIaTh YMO3AKIIOUeHHS (MHIYKTUBHOE U TI0 aHAJIOTMH) U BHIBOJIBI;
yMeHHuEe OOBEKTUBHO OIICHMBATh WMH(MOPMAIIMIO O BEIIECTBAX M XWMHUYECKHUX
mpoleccax, KpUTHIECKH OTHOCUTHCS K TICEBAOHAYYHOU HH(OPMAIIUH.
Kommynukamuenwie
OOyyaromuiics TMOXYYUT BO3MOXKHOCTH s (POPMHUPOBAHUS CIEAYIOIINX
KOMMYHUKAaTUBHBIX Y'Y JI:
*[I0JTHO€ Y TOYHOE BBIPAXKEHUE CBOMX MBICIEH B COOTBETCTBUU C 3aJa4aMH U
YCIOBUSIMU KOMMYHHUKAIIUU
*aJICKBATHOE KCIOJIB30BAHUE PEUYEBBIX CPEACTB I y4acTHUsl B JUCKYCCHUH H
apryMEHTAaIlid CBOEW MO3WIIMU, YMEHHE TPENICTaBIATh KOHKPETHOE COJACp)KaHUE C
COOOIIEHMEM €ro B MHCbBbMEHHOM M YCTHOW (opMe, OIpeAesieHHe CrocoOOB
B3aMMOJCHCTBHSI, COTPYIHUYECTBO B IOUCKE U cOOpe HHPOpMAIIHH;
*OIpeeNIEHUE CIIOCOO0B B3aMMOJIEUCTBUSI, COTPYAHUUYECTBO B MOMCKE U cOOpe
uH(popMaIMK, y4yacTue B Juajore, IUIAHUPOBAHHUE OOIIMX CIOCO00B paboThI,
MPOSIBJIICHUE YBAXKUTEIHHOTO OTHOIICHHS K APYTHUM YUaIIHUMCS;



*OINKICAHUE COAECPIKAHUS BBIIIOIHAEMBIX JEHCTBHIL C IIEbI0O OPUEHTUPOBKU B
IIPEIMETHO- IPAKTUYECKOMN AEATEIbHOCTH;
*YMEHUSI YYWUTHIBaTh pa3HbIE MHEHUS U CTPEMUTHCS K KOOpAUHAIUU
Pa3IUYHBIX NO3UIUN B COTPYIHUYECTBE;
*OCYIIECTBIIATh B3aWUMHBIA KOHTPOJIb U OKa3blBaTb B COTPYJIHHYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;
*IJIAaHUPOBATH OOIIUE CIIOCOOBI PabOTHI; OCYHIECTBIISITH KOHTPOJIb, KOPPEKIIUIO,
OIICHKY JIEUCTBUI MapTHEPA, YMETh yOCKIaTh;

IIpeameTHbIe pe3yabTaThI

[Io oOKOHYaHMM JOMOJHUTEIBHOM  00IIE00pa30BaTENbHON  MPOrpaMMbl
«XUMHUYECKUH TTPAKTUKYM» 00yUaroIIrecs: JOJKHBI:

3HATH/IIOHUMATH

® BAKHEUIIINE XUMHYECKHE TTOHSTHUS: BEIIECTBO, XUMHUUYECKHUM DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIBHBICE aTOMHAas M MOJIEKYJISIpHAs MacChl, WOH, aJUIOTPONU,
XUMUYECKas CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, BeIlecTBa
MOJICKYJIIPHOTO W HEMOJICKYJIIPHOTO CTPOCHHsSI, PaCTBOPHI, TEIIOBOM d3(deKT
pEeaKnu, CKOPOCTh XUMUYECKON PEAKINH;

® OCHOBHBIC 3aKOHbl XUMHH: COXPAaHEHHE MACChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOAUYECKUMN 3aKOH;

® BKHEHUIIINE BENIECTBA U MATEPUAIIBI: OCHOBHBIE METAJIBI U CIUIABBIL;

YMeTh:

® Ha3bIBaTh M3YyUYECHHBIC BEIIECTBA 110 «TPUBHUAJIBHOW» WM MEXIYHAPOIHOU
HOMEHKJIATYPE;

® OIPEIECIATh: BAJICHTHOCTh M CTEIEHb OKUCJICHUS XUMHUUYECKHX SJIEMEHTOB,
TAN XUMUYECKOW CBSI3M B COCAMHEHUAX, 3apsj]l MOHA, XapakKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHWYECKUX COCIMHEHUM, MPUHAJJIECKHOCTh BEIIECTB K Pa3IMYHBIM
KJIacCaM OpPraHUYECKUX COCIUHEHU;

® XapaKTEpU30BaTh: JJIEMEHTHl MaJbIX IEPUOJOB MO HX IOJIOKEHUI B
nepuoandeckoi cucreme /.M. MenneneeBa; o0mue XUMHIECKHE CBOMCTBA METAJLJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX W OPraHUYECKUX COCIWHECHUU;
CTPOEHHUE U XMMHUUYECKHE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COCIMHEHHUI;

® OOBSCHTH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
MPUPOTY XUMUYECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJITUYECKOM );

® BBINOJHATh XUMHYECKHM OSKCIEPUMEHT IO PACINO3HABAHUIO BAXKHEWIIMNX
HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB;



® [POBOJUTBH: CAMOCTOSITENIbHBII TMOUCK XUMHYECKOH UHPOpMaluu C
UCTIOJb30BAaHUEM  PA3JIMYHBIX  HCTOYHUKOB  (HAYyYHO-TIOMYJSIPHBIX  HM3IaHHIA,
KOMITBIOTEPHBIX 0a3 JAaHHBIX, pecypcoB MHTepHeTa); UCIOJIb30BaTh KOMIBIOTEPHBIE
TEXHOJOTUH JJi1 OOpabOTKM U Tepelayd XUMHUYECKOW HHpopMaluu u e
IPEICTaBIICHUS B pa3IMYHBIX (hopmax;

® [JJaHUPOBaTh, IMOATOTABIWBATE M TPOBOAUTH TMPOCTECHUIINUE CHUHTE3bI
HEOPraHUYECKUX BEILECTB;

Hcnonp3oBaTh NpUOOpPETEHHbIE 3HAHMSI W YMEHUS B  IPAKTUYECKOU
JeSITEIbHOCTH B MTOBCEHEBHOM JKU3HU

® /17151 OOBSICHEHUS] XUMUYECKUX SBJICHUHN, MPOUCXOASAIIUX B IPUPOJE, B OBITY
Ha IPOU3BOJICTBE;

® JJIsl OTIpEeIeNIeHUs] BO3MOXKHOCTH TPOTEKAHUSI XUMHUYECKHUX MPEBpAIleHUi B
Pa3IMYHBIX YCIOBUSIX U OIIEHKH MX TOCIIEICTBHIA;

® 17151 DKOJIOTUYECKU TPaMOTHOTO MOBEJCHUS B OKPY’KaIOLLEH Cpe/Ie;

® JUIs OLUEHKU BIIMSHUS XUMHUYECKOIO 3arps3HEHUs OKpY’Kalolled cpelbl Ha
OpraHM3M UeJIOBeKa U JPYrue *KUBbIE OpraHU3MBlI;

® st 0e30MacHOTO OOpaIIeHus C TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMH,
1a00paTOPHBIM 000PYAOBaHUEM;

® ]Il MPUTOTOBJIEHUS PACTBOPOB 3a/JlaHHOM KOHIIEHTpalUU B OBITY M Ha
IPOU3BOJICTBE;

® ISl KPUTHUYECKOH OLEHKHU JIOCTOBEPHOCTH XHUMHUYECKOW HMH(pOpMaLu,
NOCTYyNAarOIIeH U3 pa3HbIX UCTOYHUKOB.



COAEPXAHUE ITPOI'PAMMBbI

Metoabl no3Hanus xumum (3 4)

[IpaBuna Oe3omacHoOi pabOThl B XMMUYECKOH JabopaTropun. OOmme npaBuia
paboThl B XxuMHuueckoi adopatopun. OCHOBHOE 000PY/I0BaHHUE U OOpAIlEHUE C HUM.
HarpesarenbHbie mpubophl U UX Ucnojb3oBaHue. Becol u B3BemmBanue. OopaiieHue
Cc BellecTBaMU. MapKu XUMUYECKUX PEAKTUBOB.

OO61mue mpuemMbl OnpeieNieHrs CBOMCTB BEIIECTB: 1BeTa (10 TabiuIle), 3amnaxa,
pacTBOPUMOCTH B BOJIe, IUIOTHOCTH JKUJKOCTEH, TEeMIepaTypbl KHWIICHHS, IIBETa
IJIaMEHHU U JIp.

Hccnenoanue cBorcTB BenecTs. OU3NYECKUE CBOMCTBA U3BECTHBIX BEIIECTB
(arperatHoe COCTOSIHUE, LIBET, 3aIaX, INIOTHOCTb U JIp.).

N3ydenne noBeieHNs BEIIECTBA MPU HarPEBaHUH.

IlepBoHavajbHbIEe XMMHUYECKHE MOHATHA (4 yaca)

duznueckre U XxuMuueckue siBieHus. Yucteie BemiecTBa U cmecu. CrocoObl
pazzaenenus cmeceil. OmnpeneneHue BOJONPOBOJAHOM U JUCTUIIMPOBAHHOM BOJIBI.
du3nyuecKkrue U XuMUYECKUE sIBJICHUA. BbIjieieHue 1 NoTJIoNIeHUe Terla KaK MpU3HaK
XUMHUYECKOUN peakiuu

PactBopsI (5 1)

Bopna B mpupozne. Pacnipenenenue Boasl B ipupoae. Iloa3zeMHbie peku U MOps.
Kpyrosopot Boabl B mpupojae. Munepansubie Boabl. Llene6upie uctounuku. Boaa
ngerkass u Tsokenas. «CepeOpsiHas Boma». Bopja-xatanuzatop. Boma «kuBas» u
«MEPTBasD.

Bona — yHuBepcaJbHBIM pacTBOpUTENb. PacTBOpBI B JKU3HM YEIOBEKA U
npuponsl. lVcrons3oBaHuEe pa3nMYHBIX PACTBOPUTENEH 4YEIOBEKOM. XHUMUYECKas
4yuCcTKa. PacTBOpUMOCTB BELIECTB.

HccnenoBanrie pacTBOPUMOCTH BEIIECTB B BOJIE: TBEPABIX (M MCIOJIB30BAHUEM
Ta0JIMUIIBI PACTBOPUMOCTH ), JKUJKOCTEN U ra30B.

N3ydeHnne 3aBUCMMOCTH pPAcTBOPUMOCTH BEIIECTBA OT TEMIEpaTypBbl.
HacellieHHble U nepechIllieHHbIe pacTBOpbl. OmnpeaeneHne KOHIICHTPAIUU BEIECTB
KOJIOPUMETPUYECKUM CITOCOOOM M0 KanumbpoBouHoMy Tpaduky. Ompenenenue pH
pacTBOpPOB HienovYeil U KuciaotT. OnpeneneHne KUCIOTHOCTH IOYBHI.



YYEBHO-TEMATHYECKHWH ILIAH

Ne | HazBanmue paznena, tema KomnuectBo yacos
n/m
MeToabl MO3HAHUSA XUMUH Teopus IIpakTrka
1 XuMu4eckas mocyjia u 00opyaoBanue nugpoBoit 0,5 0,5
nabopaTtopuu
2 Habmronenne 3a HarpeBaHUEM 1 KUTICHUEM BOJIBI 0,5 0,5
3 Onpenenenue TemMnepaTypbl KpUCTaUIM3alMU BEIECTB 0,5 0,5

HepBOHa‘IaJIbHLIe XUHMHYECCKHEC NTOHATUSA

1 Yuctele BeniecTBa U cMecu. Bo3myx kak cMech ra3os. 0,5 0,5

2 dusnyeckue U XUMUUECKHE SIBICHUS. Brigeienue u 0,5 0,5
MOTJIONICHNE TeIlIa KaK MPU3HAK XMMUIECKON peaKIinu
DK30TepMHUUYECKUE PEAKIIUN

3 DHAOTEPMUYECKUE PEAKIUU 0,5 0,5

PactBOpBI

BnusgHue teMnepaTypbl Ha paCTBOPUMOCTb COJIU

H&CBIH.IGHHBIC, NEPCHACBINICHHBIC PACTBOPLI

Kpucramtoruaparst.

BonopoaHslii mokasaTenb cpeibl

N | W N -
[ | [ |

KucnorHocts cpensl 1




TemaTuuyeckoe NJIAHUPOBAHUE

Ne | Ha3Banue TeMbl | OCHOBHOE COJIep)KaHue [IpakThdeckass 4acTb C  HCIHOJIb30BAaHUEM
T1/T1 | 3aHATHS 000pyIOBaHUSI TOYKH POCTA
1 | Xumuueckas mocyna | [IpaBuna Ge3zomacHoit  paboThl B | 3HAKOMCTBO C XHMHUYECKUM 000PYI0BAHUEM.
u o0opynoBanue | xumudeckor saboparopun. OOmme | Onpenenenne  temmneparypsl, pH  cpensl,
U poBoi mpaBmwia pabOTBl B XHUMHUYECKOH | 3JIEKTPOIPOBOAHOCTH C MOMOIIBIO JaTUHKA.
nabopaTopuun nabopaTopuu.
OcHoBHOE o0opy0BaHuE U
oOpallleHhe C HUM.
HarpeBatenpHple TpHOOpPEI W UX
UCTIOJIb30BaHUE.
Becol u B3BemmBanue. OOpanieHue c
BElIECTBAaMU. Mapku XHMHYECKUX
PEaKTHUBOB.
2 HaGmronenwue 3a PaccMmoTpenue pazimyHbIX JlaGoparopnas padota Nel
HarpeBaHUEM U arperaTHBIX COCTOSIHUI BEIEeCTBA U Hab6nronenue 3a HarpeBaHUEM M KUTIEHUEM BO/IbI
KUTICHUEM BOJIbI IPOIECCOB, CBA3AHHBIX C
HarpeBaHueM M U3MEHEHHEM
arperaTHoro COCTOSIHHMSL.
3
Omnpenenenue OObsicHeHue NOHATH, porieccoB 1 | JTabopaTopHas padora Ne 2
TEeMIEPATypPhI YCIIOBHI epexo/a BEeIecTBa 13 Omnpenenenre TemMnepaTypbl KpUCTAITU3AIUN
KPUCTAITU3AIUT TBEPIOTO COCTOSIHUSI B KUIKOE U BEIIICCTB
BEIIECTB o0OpaTHO




YucTeie BEIIECTBA U
cMecu. Bo3nyx kak
CMECH Ir'a3oB.

YucTeie BellecTBa
(IuCTILTUPOBAaHHAS BOJA, KUCIOPO/I.
cepebpo, BOJOPO/I, CBUHEIL U JIP.
Cwmecu (Mopckast Bojia, TpaHUT, CTab,
pacTBOp XJIOpUA HATPUS JJIst
UHBEKITUN).

PasHoBugHOCTH cMecel, 00J1aCTH UX
HCIIOJIb30BaHUS B ITIOBCEIHEBHOM
’KM3HHU Yea0oBeKa. ' oMoreHHele u
reTepPOreHHBIC CMECH.

JlaGoparopnas pabota Ne 3
Pa3nenenue cmeceii. O4ucTKa BOJIEI OT
PacCTBOPUMBIX IIPUMECEHN.




5 | ®dusuyeckue u «TemmoBoit 3pdekT XuMuIecKon JlabopaTtopHnas paborta Ne 4
XUMHUYECKHUE SBJICHUA. | peakumy», KjIacCupuKaImei peakuii | OK30TepMUUYECKHIE PEAKITHH
Brinenenue u o TeriaoBomy 3P hexTy
MOTJIONIEHUE TeTlia JlaGoparopnas padota Ne 5
KaK TIPU3HAK DHIOTEPMHUUCCKHUE PEaAKITUU
XUMHUYECKOUN peakiuu

6 | Bausnue OO0BsicCHEHHE MEXaHWU3Ma BIUSHUS JlaGoparopnas pa6ota Ne 6
TeMIlepaTyphl Ha TEeMIIepaTypbl Ha pACTBOPUMOCTD N3yuyeHune 3aBUCUMOCTH PaCTBOPUMOCTH BEIIECTBA
PacTBOPUMOCTb COJIM | COJIH. OT TEMIIepaTypbl

I'paduueckoe nzobpaxkeHue
3aBUCUMOCTH PaCTBOPUMOCTH OT
TEMIIEpPaTyPhl C TIOMOIIIBIO KPUBBIX
PacTBOPUMOCTH.

7 | HacelieHnble, CBoiicTBa HACBHIIIIEHHBIX U JlaGoparopnas padota Ne 7
MIepPEHACHIIIEHHBIC NIEPEHACHIIIEHHBIX PACTBOPOB. [TepechimmeHHbIE paCTBOPBI
pPacTBOPBI.

8 | Kpucramnoruapatsl Onpenenenue, kiaccupukanus, JlaGoparopnas pabota Ne 8

HOMEHKJIaTypa, IPUMEHEHHE. OnpeneneHue KOHUEHTPAIMU BELIECTB
KOJIOPUMETPUYECKUM CITIOCOOOM 10
KaJIMOPOBOYHOMY I'paQuKy

9 | BonopoaHblii XapakTepuCTUKaA KUCIOTHBIX, Jlabopatopnas paborta Ne 9
MOKAa3aTellb CPEIbl HEUTPAIBHBIX U MIEJTOYHBIX CPE/I. Omnpenenenue pH pacTBOpOB 1mienouel U KUCIOT.

10 | KucnorHocts mouBsl | OnpeniesieHne KUCIOTHOCTH TTOYBBI JlaGoparopnas padota Nel(

pas3siINIHbBIMHU MCTOAAMM.

OHpelICJ'ICHI/IC KHCJIOTHOCTH ITOYBbI




MeTtoauyeckoe obecneyeHue NporpaMmbl
TexHuyeckoe ocHallleHHe TPOrPAMMBbI: HOYTOYKH

JlaGopaTopHoe 000pynoBaHue

- XUMHUYECKasl ocyJia U 000pyA0BaHUE

- XUMHYECKHUE PEaKTHUBBI

- mabopaTopHoe 1 UG poBoe 000PYI0OBAHHE
- TaTYHUK TEMIICPATYPBI

- IaTYUK 3JIEKTPOHPOBOIHOCTHU

- pH- natuuk

- IaTYUK U3MEPEHUSI ONTUYECKON IIIOTHOCTHU



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 185140663335636693108357337756263135222864402745
Bnapgeney bapaaxkosa Hatanba MpuropeesHa

OeicTevTened C 24.04 2026 no 24.04.2027



http://www.tcpdf.org

		2026-07-15T15:05:33+0500




