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Iloacnumenvnas 3anucka

PabGouas mporpamma JOMOTHHUTEIBHOTO 00pa3oBaHUs «XWUMHUS JJis JII0OO03HATEIBHBIX» -
«Touka pocraypa3paboTaHa B COOTBETCTBUU:

- ¢ yueOnnM iianoM MKOY «Xapronruackast COIL» va 2023-2024 y4eOHbIiA TO/;

- ¢ [lonoxxenuem o Paboueil mporpamMmMe yueOHBIX MTPEIMETOB, KypCy BHEYPOUHOU NEATENBHOCTH

- ¢ mpuMepHOU pabouedi mporpammoii kypca II. U. becmanor Peanmzanus oOpa3zoBaTenbHBIX
IpOrpaMM IO XUMHH C HCIOJB30BAHHEM OOOPYHOBaHHS JeTcKoro TexHomapka «llIkompHbIN
KBaHTOpUyM» 7, 8 — 9 knaccel. Metoauueckoe nocobue. Mzn. Ilpocsemenne, Mocksa, 2021;

- nporpammoii Boctiutanuss MKOY «Xapronrunackas COL» .

Ha n3yuenue xumun B 8, 9 kimacce oTBOAUTCS MO 2 yaca B HEJEN0 , 68 4acoB B TO/I.

Menu u 3agaun

B/l «Xwumust a1 mo0o3HaTeIbHBIX»HA 0a3e  00IIeo0pa3oBaTeIbHBIX OpPraHU3AIMN CO3/aH
C IEeNBI0 OpraHM3alu 00pa30BaTENILHOW NEATENLHOCTH B cepe 0o0Iero M JONOTHUTEIHLHOTO
obpazoBanus.OHa HaNpaBJIeHHA HA CO3[AHUE YCIIOBHA JJISl paCIIUPEHUs
colepkaHusi oOmero oOpa3oBaHUsl Ui Pa3BUTHUS Yy OOYYAIOUIMXCS €CTeCTBEHHO-HAY4HOM,
MaTeMaTHYeCKol, WH(OPMALMOHHON TI'PaMOTHOCTH, (dbopmupoBaHuUs KPUTUYECKOTO U
KpPEaTHBHOTOMBIIIUICHUSI, COBEPIICHCTBOBAHMSI HABBIKOB €CTECTBEHHO-HAYyYHOH HANPaBIECHHOCTH, a
TaK)Ke MOBBIIICHUS KauecTBa 00pa3oBaHus. 3aJadaMM sIBJSIIOTCH:

* peanu3alMsg  OCHOBHBIX  00OHIEO0Opa3oBAaTENBbHBIX  MPOTPaMM 1O Y4eOHBIM  IpeaMeTam
€CTECTBEHHOHAYYHON HANpaBICHHOCTH, B TOM YHCIE B paMKax BHEYPOUHOH JeATEIbHOCTH
oOyJaronmxcs;

* pa3pa0oTKa U peanu3anus pa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 0011€00pa30BaTeIbHBIX IPOrPaMM
€CTECTBCHHO-HAYYHO!N HAIPABICHHOCTH, a TAK)KE MHBIX MMPOrpaMM, B TOM YHCJIC B KAHUKYJISIPHBIHI
G0): (Vi

* BOBJICUCHHE O0YYAIONIMXCS U MEeJarOrMueCKuX pabOTHUKOB B MMPOCKTHYIO ACSITETLHOCTB;

* opraHu3aiys BHEYYeOHOH MEeATEIBHOCTH B KAHUKYJSIPHBIM TMEpHOA, pa3padoTka W peanu3aius
COOTBETCTBYIOIIMX OOpa30BaTENbHBIX MPOrpaMM, B TOM YHCIE IS Jlarepeid, OpraHu30BaHHBIX
00pa3oBaTeIbHBIMKU OPTaHU3AIMSIMU, B KAHUKYJISIPHBIN IEPUOT;

* MMOBBINIEHUE TPO(HECCHOHATHFHOTO MacTepCTBA MEAArOTMYECKUX pPaOOTHUKOB, PEAN3YIONINX
OCHOBHBIE U JIONIOJHUTENBHBIE 00111e00pa30BaTeIbHbBIE MPOTPAMMEI.

Coznmanne MOMOTHUTENHLHOrO O00pa3oBaHusl Ha 0a3e 00mEeo0pa3oBaTEIbHON OpraHU3aIuN
Npe/ronaraeT MCIoJIb30BaHUE MPHOOPETaeMOro 000pyIOBaHUs, CPEICTB OOyYCHHs M BOCIIUTAHUS
JUIS  yTIyOJIEHHOTO OCBOEHHUS OCHOBHBIX OOpPa30BaTEIbHBIX TMPOTPAMM OCHOBHOTO OOIIETO
cpeaHero oOmiero o00pa3oBaHUS, BHEYPOUHOW JEATENBHOCTH, IPOTPaMM JIOTIOJHUTEIHLHOTO
o0pa30BaHMs, B TOM YHCJIE €CTECTBEHHO-HAYYHOU U TEXHUYECKOW HATIPABICHHOCTH.

Coznanue AOMOJHUTENBHOrO 00Opa3oBaHMs MpeanojiaraeT pas3BUTHE 0Opa30BaTENbHOMN
UHQPACTPYKTyphl ~ 00me0o0pa3oBaTeNbHOM  OpraHM3aldk, B  TOM  4YHCI€  OCHAIICHHE
o011eo0pa3oBaTeIbHON OpraHu3aluu:

* 000pyI0BaHUEM, CPEICTBAMH OOYUEHHS M BOCIIUTAHUS JJISl PACIIMPEHUSI BO3BMOXXHOCTEH U3yUCHHSI
(B TOM 4HCIE DKCIMEPUMEHTAIBHOTO) MPEIMETOB, KYpPCOB, IUCIUIUIMH (MOMIYyJIel) €CTECTBEHHO-
Hay4YHOI u TEXHOJIOTUYECKOM HanpaBJICHHOCTH npu peanu3anuu OCHOBHBIX
00111e00pa3oBaTeNbHBIX TPOTPAMM U JIOTIOJHUTEIBHBIX 00I€00pa30BaTeIbHBIX POTPAMM;

* 000pyIOBaHUEM, CpEACTBAMH OOYyYeHHUs] ¥ BOCIUTAHUS Ui HA4YaJbHOTO 3HAKOMCTBA
o0yJarommxcs C TPOCKTUPOBAHMEM M KOHCTPYMpPOBaHHEM pOOOTOB, OOY4YeHHS OCHOBaM
KOHCTPYUPOBAHHUS U TIPOTPAMMHUPOBAHHUS, TPUHIIUIIOB (DYHKIIMOHUPOBAHUS U OCHOBBI Pa3padOTKU



MHPOPMALMOHHBIX CHCTEM M amllapaTHO-TIPOrPAMMHBIX KOMIUIEKCOB M T. Jl. KOMITBIOTEPHBIM,
MPEe3CHTAlMOHHBIM M HWHBIM O0OpYJOBaHHMEM, B TOM YHCIE Ui peaJu3alud [porpaMm

JIOTIOJIHUTEIILHOTO 00pa3oBaHMs E€CTECTBEHHO-HAYYHOH H TEXHUYECKON
HaIpPaBJIEHHOCTH.

[lepeuens, MUHUMaIBHO HEOOXOAMMBIE (PYHKIIMOHAIBHBIE U TEXHUYECKHE TPEOOBaHUS U
MUHUMAaJIbHOE KOJIMYECTBO OOOpYIOBaHMs, PACXOAHBIX MAaTEpPHANIOB, CPEACTB OOYYEHHUS U
BOCIIUTAHUS Ul OCHALICHUS JONOJHUTEIBHOTO 0Opa3oBaHUsS ONpeneNstoTcsi PernoHanbHbIM
KoopauHatopoM ¢ yueroMm [IpumepHoro mepeuyHs o0OpymOBaHUS, PACXOJIHBIX MaTEpHAaJIOB,
cpeacTB 00y4eHHUs! M BOCIIUTAHUS B LEISX CO3/IaHUs JOTIOJHUTEIHHOTO 00pa3oBaHusl.

OKCHEpUMEHT SBJSETCS MCTOYHMKOM 3HAHUM M KpUTEPHEM HMX MCTUHHOCTU B HayKe.
Konnenuust coBpeMeHHOTo 00pa3oBaHMs MOAPA3yMEBAET, YTO B YU€OHOM SKCIIEPUMEHTE BEIYIIYIO
POJIb TOJKEH 3aHITh CAMOCTOSTEIbHBIN HCCIIEAOBATEIbCKUI YUEHUUECKUN IKCTIEPUMEHT.

CoBpeMeHHbIe SKCIIEPUMEHTaIbHbIC UCCIIEAOBAHUS IO XUMHH YK€ TPYAHO TPEICTaBUTh 0€3
WCTIOJIb30BaHUsI HE TOJIBKO aHAIOTOBBIX, HO U IU(POBBIX H3MEPHUTEIBHBIX TIPUOOPOB.

B ®enepanbaom [NocynapcrBennoM obpazoBarensHoM cranpapte (PI'OC) nponucano, 4To
OJIHUM U3 YHHUBEpPCAJIbHBIX Y4YEOHBIX NEHCTBHUI, MPUOOPETaeMBbIX YUYAIIMMHCS, IOJDKHO CTaTh
YMEHHE «IPOBEACHHS OIBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUM, MPSAMBIX U
KOCBEHHBIX H3MEPEHUHN C HCIIOIB30BAHUEM aHAIOTOBBIX U IU(POBBIX H3MEPUTEIBHBIX TIPHOOPOBY.

VY4eOHbIl IKCIIEPUMEHT 10 XHMHH, MPOBOJMMEBIN Ha TpaJWIMOHHOM 00OpyIOBaHUH 0€3
npuMeHeHus: nudpoBbIX TabopaTopuii, HE MOKET IMO3BOJIHUTH B MOJIHOM MEpe PEUINTh BCE 3a/1a4H B
COBPEMEHHOM MIKOJIE. DTO CBA3AaHO C PSAAOM IPUUMH:

* TPAIUIMOHHOE IIKOJBbHOE O0OpYIOBaHME M3-32 OTPAHUYEHUS] TEXHHMYECKHX BO3MOXXHOCTEH HeE
MO3BOJIIET IPOBOJIUTH MHOTHE KOJHMUECTBEHHBIC UCCIIEIOBAHUS;

* JUTUTEIBHOCTh TMPOBEACHHS (PU3UUECKUX MCCIEAOBAHUN HE BCETJa COTIACyeTcsl C JUINTENbHOCTHIO
y4eOHBIX 3aHATHIA;

* BO3SMOYKHOCTh TIPOBEJICHUS] MHOTHX HCCJIEIOBAaHUA OTrpaHUYMBACTCA TPEOOBAHUSAMH TEXHUKHU
0e30macHOCTH | Jp.

[Mudpoast 1abopaTopus MOIHOCTHIO MEHSET METOJUKY M COJEp)KaHHE dKCIIEPUMEHTAIBLHON
NeSTeIbHOCTH M PEIIaeT BhIIICTIEpeUncIeHHbIe pooieMbl. [IInpokuii CieKTp JaTYNKOB TO3BOJISIOT
yYaImmMcs 3HAKOMHUTBCS ¢ TTapaMeTpaMu (PU3MYECKOTO SKCTIIEPUMEHTA HE TOJIBKO Ha KaYEeCTBEHHOM
YpOBHE, HO M Ha KonudyecTBeHHOM. LludpoBas nabopaTopuss MO3BONSET BECTHU JIHTEIbHBINA
OKCIIEPUMEHT JaXe B OTCYTCTBHM SKCIIEPUMEHTATOpa, a 4YacToTa HW3MEpPEHW HemoABIacTHA
YeJI0BEYECKOMY BOCIPUSTHIO.

B npouecce popMupoBaHus 3KCIEPUMEHTAIBHBIX YMEHUI yYeHUK 00ydaeTcsl MpeICTaBiIsaTh
MHPOPMALIMIO 00 UCCIIEIOBAHUU B YETHIPEX BHJIAX:

* B BepOaJbHOM: OINUCHIBAaTh 3KCIEPUMEHT, CO3JaBaThb CIOBECHYIO MOJIEIb JKCIEPUMEHTA,
(UKCHPOBAaTh BHUMAaHUE HA U3MEPSEMbBIX BEIMIMHAX, TEPMHUHOJIOTHH;

* B TaOJIMYHOM: 3aTOJTHATH TaOIUIIBI TAaHHBIX, JIEKAIIUX B OCHOBE TIOCTPOEHUS TpaduKoB (IIPH ITOM
y ydaluxcs BO3HUKAET NEPBUYHOE MPECTaBICHUE O MacIITadax BEJIUYUH);

* B rpayuyecKkoM: CTPOUTh I'paduKu MO TAOJIWYHBIM JAaHHBIM, YTO JaET BO3MOXKHOCTb IEpexoja K
BBIBIDKEHUIO THUIOTE3 O XapaKTepe 3aBHUCHMOCTH MEXIy BEIWYMHAMH (P 3TOM YUUTENb
TTOKA3bIBACT MPEUMYIIECTBO B BU3YAJIM3allUN 3aBHCHUMOCTEH MEXIy BEITMYMHAMH, HATIISIHOCTH U
MHOTOMEpPHOCTb); B BHUJAE€ MaTeMaTUYECKMX YpaBHEHUH: [aBaTh MaTEMaTHYECKOE OMNHCAHUE
B3aMMOCBS3U BEJIMUKH, MaTEMaTUYECKOe 0000IIeHNE.

[lepexon oT Kaxmoro »Tama MpeACTaBIeHUS MHOOPMANUK 3aHUMAET JOBOJBHO OOJBIION
MPOMEXYTOK BpeMeHU. B 7—8 kiaccax 3TOT mpoiecc He0OXOAMM, HO B CTapIIMX KJaccaX MOKHO



ObUTO OBl 3TO BpeMs TMOTPATHTh Ha peEIieHHe OoJjiee BaXKHBIX 3amad. B 3TOM TutaHe 1ugpoBbie
mabopaTopur CYIIECTBEHHO 3KOHOMST BpeMs. DTO BpeMsi MOKHO MOTpatuTh coriacHo @I'OC Ha
(hopMHpOBaHUE HCCIEIOBATEIBCKUX YMEHHM YYalllUXCsl, KOTOpPbIE BBIPAXKAIOTCS B CIEIYIOIINUX
JNEUCTBHSAX:

* OIIpeIeICHHE TIPOOIIEMBI,

MOCTAaHOBKA MCCIIEIOBATENIBbCKOM 3a1a4u;

* IJTAHWPOBAHKE PELICHHUS 331a4H;

* IOCTPOCHUE MOJIENEH;

¢ BBIJIBUKCHHUC THUIIOTEC3,

* JKCIIEPUMEHTAaJIbHASI IPOBEPKA TUTIOTES;

* aHANMK3 JAHHBIX SKCIIEPUMEHTOB W HAOJIFOACHHM; * (hOPMYITHMPOBAHUEC BEIBOJIOB.

B ocHOBY 00pa3zoBaTenbHONIPOrpaMMBbI 3aJI0)KEHO TPHUMEHEHHE HHU(POBBIX
naboparopuii. TeMaTHka MPpeAJIOKEHHBIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB
COOTBETCTBYET CTPYKTYpPE MPUMEPHON 00pa30BaTEeIbHOM MPOrpaMMBbI 110 XUMHH,
conepkanuto deneparbHOTO rOCyIapCTBEHHOTO o0pa3oBarenabHoro ctanaapta (OI'OC)
cpemHero (IOJIHOTO) 00IIero 00pa3oBaHusl.

CoBpeMeHHbIE TEXHUUECKHE CPEACTBA 00yUYEeHHUsI HOBOTO MOKOJIECHUS TTO3BOJISAT
JIOOHUTHCS BBICOKOTO YPOBHSI YCBOSHHS y4eOHOTO MaTepHala, yCTOWYHMBOTrO pocTa
MO3HABATEILHOTO UHTEPECa IIKOJIBHUKOB,T. €. TIOMOT'YT IIPEOI0JIETh T€ IPOOIEMBI, O
KOTOPBIX TaK MHOTO TOBOPST, KOTJa peub 3aX0IUT O COBPEMEHHOM LIKOJIHLHOM
XUMHUYECKOM 00pa30BaHUU.



IInanupyembie pe3yabTaThl 0CBOCHHUSI Y4eOHOI0 MpeIMeTa XUMHUH C ONMUCAHHEM YHHUBEpPCAJIbHBIX
Y4€eOHBIX TeHCTBHI, JOCTUTAeMbIX 00Y4aI0IIUMMUCH
JIM4YHOCTHBIE Pe3yJIbTaThI

OOy4JaroImuiicst TOTYIUT BO3MOXKHOCTD JJIsT (POPMUPOBAHUS CICTYIOMNX TUIHOCTHBIX Y Y 1:

* OIpeieJIeHe MOTUBALIUY U3yUeHUsl y4eOHOTO MaTepuaa;

* OLICHUBAaHUE YCBAMBAEMOI0 Y4eOHOrO0 MaTepuana, HCXOJS W3 COLUAIBHBIX M JIMYHOCTHBIX
IICHHOCTEH;

* IOBBIIIEHHUE CBOETO O0Pa30BAaTENBHOTO YPOBHS W YPOBHS TOTOBHOCTH K H3YYEHHIO OCHOBHBIX
HCTOPUYECKHUX COOBITUH, CBSI3aHHBIX C UCTOPUEH pa3BUTHUSI XUMHUU U OOILIECTBA;

* 3HaHHE [IPaBWJI IOBEICHUS B UYPE3BBIYANHBIX CUTYaLUIX;

* OIIEHUBAHHUE COIMAILHON 3HAUMMOCTH TIPO(ECCHii, CBI3aHHBIX C XUMHCH;

* BIIQJICHUE TpaBWIaMud  O€30MacHOr0 OOpalieHus ¢ XUMHYECKMMH BEIECTBAMU U
o0opynoBaHHEM, MTPOSBICHUE SKOJIOTHUECKON KYIbTYPHI.

MeTtanpeameTHble pe3yJbTaThl
PeryasaTuBHubie
OOyuaromuics moIy4YuT BO3MOKHOCTD [T (POPMHUPOBAHUS CIIEIYIOIINX PEryIaTuBHbIX Y Y /I:

* [IeJIeTIoNIaranue, BKIIFOYash IMOCTAHOBKY HOBBIX IeNieH, MpeoOpazoBaHHE MPAKTUYECKOH 3a/7a4yd B
[I03HABATEJIbHYIO0, CAMOCTOSITEJIbHBIA aHallu3 YCJIOBUM JOCTHXKEHHUS LIeTM Ha OCHOBE YyueTa
BBIJICJICHHBIX YUUTEIEM OPUEHTUPOB JAECUCTBUS B HOBOM y4EOHOM MaTepuae;

* IUTAHUPOBAHUE ITYTH JOCTHKESHHS LIETIeH;

* YCTaHABIIMBAHUE IIEJIEBBIX MPUOPUTETOB, BBIJICICHUE ANbTEPHATUBHBIX CHOCOOOB JIOCTHKEHUS
1eJM ¥ BeIOOp Hambosee 3 heKTUBHOTO CIIOCo0a;

* YMEHHUE CAMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIISITH UM;

* YMEHHE PUHUMATh PEIIeHHs B IPOOIEMHOM CUTYalNH;

* IOCTAaHOBKA Y4e€OHBIX 3a/a4, COCTABJICHUE TUIaHA U MTOCIIE0BATEILHOCTH ICUCTBUM;

* OpraHu3anus pabouero MecTa MpH BHITIOTHEHUH XUMHYECKOTO SKCTIEPUMEHTA;

* POTHO3UPOBAHUE PE3YJIHTATOB OOYYEHHs, OIIEHUBAHNE YCBOCHHOTO MaTepHaia, OIleHKa KadyecTBa
Y YPOBHS MOJTyYEHHBIX 3HAHHUH, KOPPEKILIUS IUIaHa U CIIoco0a AeHCTBHS IPU HEOOXOTUMOCTH.

Ilo3naBaTeaLHLIE
OOy4JaroIuiCcs MOJYYUT BO3MOXKHOCTH JiIsi (DOPMHUPOBAHHUS CJCAYIONIMX IMO3HABATEIBHBIX

VYV

* [IOUCK U BbIIETICHUE HH(OopManuy;
aHaJIM3 YCJIOBUI U TpeOOBaHMI 3a1a41, BEIOOP, CONOCTAaBIEHHE U 000CHOBaHKE criocoba

pelleHus 3aa4u;

* BbIOOp Hambosiee 3(P(PEeKTHUBHBIX CMOCOOOB pEIIeHHs 3aJauyd B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHH;

* BBIIBIKEHHE M 000CHOBaHUE TUIIOTE3bI, BBIOOP crioco0a €€ NpOBEPKY;

* CaMOCTOSITENIBHOE CO3/IaHME AJITOPUTMa JEATEIbHOCTH IPU PELIEHUU IMPOOJEM TBOPYECKOTO U
MIOMCKOBOI'O XapaKTepa;

* YMEHMI XapaKTepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO Y CBOMCTBAM;

* OIIUCBHIBAHME CBOMCTB: TBEP/IBIX, KUAIKUX, ra3000pa3HbIX BEIECTB,

BBIICJICHUC HX CYIICCTBCHHBIX IIPHU3HAKOB;

* 1300pakeHUe COCTaBa MPOCTEHININX BEHIECTB C TOMOUIbI0 XUMHUECKHX (OPMYT M CYLIIHOCTH

XMMHMYECKUX PEaKLUUil C IOMOLIbI0 XUMUYECKUX YPABHEHUM;



IpoBe/eHNe HAOJIOACHUH, ONMCaHWe NPU3HAKOB W YCIOBUHM TEUEHUS XUMHYECKHX PEaKIHid,
BBINOJIHEHHE XMMHUYECKOIO SKCIIEPHMEHTA, BBIBOABI HAa OCHOBE aHalIM3a HaOJIOJEHUN 3a
HKCHEPUMEHTOM, pEUICHHE 337134, I[OJlydeHHe XHMHUYEeCKOH wuH(opManmMu U3 pa3iIudHbIX
HCTOYHUKOB;
YMEHHUE OpraHN30BbIBATh UCCIIEIOBAHHE C LIEIbIO IPOBEPKH I'MIIOTE3;
YMEHHE Je/1aTh YMO3aKII0UeHHs (MHAYKTUBHOE U 10 AHAJIOTUH) U BBIBOJBI;
yMeHHe OOBEKTHBHO OLIEHMBATh HMH(OpPMAIMIO O BEHIECTBAX M XHUMHUYECKUX IPOLECCAX,
KPUTUYECKH OTHOCUTBCS K IICEBAOHAYYHOU HH(POPMALIUH.
KoMMmyHMKaTHBHBIE
OO6yuaromuiics MOJIYYUT BO3MOXXHOCTh JUIsl  (hOPMHUPOBAHUS
CIENYIOINX KOMMYHUKAaTUBHBIX Y Y /1:
[IOJIHOE W TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUM C 33JadyaMd M YCIOBHSIMH
KOMMYHUKAIIUH;
aJIeKBaTHOE HCIIOJIb30BAaHUE PEUYEBBIX CPEICTB JJIS y4acTHsl B AUCKYCCHUU M apryMEHTallMd CBOEH
MO3ULIUY, YMEHHUE IPEJICTABIATh KOHKPETHOE COAEp’KaHHE C COOOLIEHMEM €ro B NMHUChbMEHHOM U
YCTHOI (opme, ompeeseHre CIoCO00B B3aUMOACUCTBHS, COTPYIHHUYECTBO B IMOHMCKE U cOOpe
uH(pOpMaLH;
ydacTHe B Juajore, IJIJAHUPOBAaHME OOLIMX CHOCOOOB paboThl, MPOSBIEHHE YBAXKUTEJIBHOTO
OTHOILEHUS K APYTUM y4aIlluMCs;
ONMCAHHWE COJCPXKAHUS BBINOJHACMBIX JEHCTBUI C 1LEIbI0 OPHEHTHUPOBKHM B IPEAMETHO-
MIPAKTUYECKOH 1EATEIbHOCTH;
YMEHMSI YYUTHIBATh pPa3Hble MHEHHS M CTPEMHUTbCA K KOOPIMHALMM Pa3IMYHBIX MO3ULMHA B
COTPYIHUYECTBE;
¢dopmynupoBaTh COOCTBEHHOE€ MHEHHME M IO3UIHI0, apryMEHTHPOBaThb M KOOPIMHHMPOBATH €€ C
MO3ULMSAMH TApTHEPOB B COTPYAHHUYECTBE INPH BHIPAOOTKE OOIIETr0 pEHIeHUS B COBMECTHOU
JeSITeNIbHOCTH;
OCYILECTBJIATh  B3aMMHBII KOHTPOJIb u OKa3bIBaTh B COTPYJHUYECTBE
HEO0OXOIMMYIO B3aMMOITOMOIITb;
IUTAHUPOBATH OOIIKE CTIOCOOBI pabOThI;  OCYIIECTBIATH KOHTPOJIb, KOPPEKIIMIO,  OLIEHKY
NeicTBUA mapTHEPA, yMETh yOexk1aTh;
UCTIONB30BaTh aJIEKBaTHBIE S3bIKOBBIE CPEJCTBA JJIsI OTOOpaK€HHs] CBOMX 4YYBCTB, MBICIEH,
MOTHBOB U TOTpeOHOCTEH; oOToOpakarh B peun (OmMUcaHue, OOBSICHEHUE) COJEpIKaHue
COBEpIIAeMbIX IECHCTBUM, Kak B (OpME I'DOMKOH COLHMAIU3UPOBAHHOW peuu, Tak U B (opme
BHYTpPEHHEH peun;
pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, HCIOJB3YSl CPEACTBA YCTHOM M NHUCHbMEHHOM
KOMMYHHKAallud TIpH paboTe C TEKCTaMH YydeOHMKa U JIOTOJIHUTEIBHON JIHTEpaTypoH,
CIPAaBOYHBIMU TaOJIMIIAMM, MPOSBIATH TOTOBHOCTh K YBaXCHHIO HHOM TOYKHM 3pEHHUS MpU
00CYKJIEHUH PE3YJIbTaTOB BBIIIOJHEHHOM paOOTHI.
IIpeameTHBIE pe3yJbTATHI

OOyyaromuiics Hay4YuTCs:

NPHUMCHATb OCHOBHBIC METO/bI ITIO3HAHUS! Ha6mo/:[e1—me, HU3MEPCHUC, DOKCIICPUMCHT,
OINMCBHIBATh CBOMCTBA TBép}IBIX, KHUIKHX, ra3006pa3H1,1x BCHICCTB, BBIACIAA HUX CYHICCTBCHHBIC

MIPHU3HAKU;



pPacKphIBaTh CMBICT 3aKOHA COXPAHEHHMS MAacChl BEIIECTB, aTOMHO-MOJICKYJSIDHOW TEOpHH; *
pas3iindyaTb XMMHYCCKUE U (I)I/ISI/I‘IGCKI/IG SABJICHUS, HA3bIBATh IIPU3HAKHW W YCJIOBUSA IIPOTCKAHUSA
XMMHYECKHUX PEAKIUN;

co0roIaTh mpaBmiia 6€30macHON pabOoTHI P MPOBEICHUH OIBITOB;

TI0JIL30BATHLCS JIA0OPATOPHBIM 000PYIOBAaHUEM U TIOCYIOH;

MoJTy4aTh, COOMpPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

XapaKTepu30BaTh (U3NYECKUE M XUMHUYCCKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHHYECKHX
COCMHEHH, MPOBOAUTH OMBITHI, MOATBEPKAAIOIINE XUMHUECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

PacCKpbIBaTh CMBICI MOHATHUS «PACTBOPY», BEIYUCISATH MACCOBYIO JIOJIFO PACTBOPCHHOTO BEILECTBA B
pacTBope, TOTOBUTH PACTBOPHI C ONPEIEICHHON MacCOBOI 10JIei pacTBOPEHHOTO BEIIECTBA;
XapaKTepU30BaTh 3aBUCHUMOCTh (DU3MYECKHX CBOIMCTB BEHIECTB OT THIA KPHUCTALTHYECKOU
PEIIETKH, OTIPENENATh B XUMUUECKOH CBA3M B HEOPIraHUIECKUX COCTUHEHUSX;

pPacKphIBaTh OCHOBHBIC TIOJIOKEHUSI TEOPUHM AIIEKTPOJUTHYECKOW JMCCOLMAINU, COCTaBIISATh
YPaBHEHUS DJJIEKTPOIMTHYECKON IUCCOLUUALMM KUCJIOT, INEJIOYEH, COJed M peakuuidl HOHHOIO
oOMeHa;

PacCKpbIBaTh CYIIHOCTb OKHCJIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, OIMpeACIATL OKUCIUTEIb U
BOCCTAHOBHUTEIIb, COCTABJISTH YPABHEHUS OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIINN.

Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XMMUYECKOM PeaKInu;

XapaKTepu30BaTh B3aMMOCBS3b MEXIy COCTaBOM, CTPOCHMEM M CBOMCTBAMH HEMETAJUIOB H
METaJJIOB;

IMPOBOJAUTD OIIBITHI 110 MOJYUCHHUIO U U3YUCHUIO XUMHUYCCKUX CBOMWCTB Ppas3INYHbIX BEIICCTB,
rpaMOTHO OOpamaTbCsi C BELIECTBAMH B TIOBCEIHEBHOM >KM3HU. OOy4yaloluiicsi MOJy4HT
BO3MOKHOCTb HAYYHThCH:

BbIABUI'aTb W IMPOBCPATH SKCHCPUMCHTAIBHO THUIIOTE3bl O XUMHYCCKUX CBOMCTBax BCUICCTB Ha
OCHOBE HX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKUE PEAKIMHU, O XapaKkTepe U
MIPOAYKTAX Pa3INYHbIX XUMHUYECKUX pEaKLU;

XapaKTepu30BaTh BEUIECTBA IO COCTaBY, CTPOSHHIO M CBOWCTBAM, YCTAHABJIMBATh MPUYMHHO-
CJICACTBCHHBIC CBA3U MCIKAY NAHHBIMU XAPAKTCPUCTUKAMU BCUICCTBA,

COCTABJIATL MOJICKYJSIDHBIC W IIOJIHBIE HWOHHBIC YpPAaBHCHHUA 110 COKpaHIéHHBIM HNOHHBIM
ypaBHECHUSIM;

MIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MIPOSIBIIATH OKHCIIUTEIbHbIC 17001
BOCCTAHOBHUTEIIbHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHHS JIEMEHTOB, BXOSIINX B €T0 COCTAB;
BbIIBUI'aTb W MPOBCPATH 3KCIICPUMCHTAJIBHO T'MIIOTE3bl O PE3yJibTaTax BO3I[€I>1CTBI/I$I Ppa3InIHbIX
(akTOpPOB Ha U3MEHEHHUE CKOPOCTH XMMUYECKOH peaKInu;

UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS sl SKOJIOTUYECKHA IPAMOTHOTO TIOBEJCHUS B OKPY KAIOLICH
cpexne;

HCIIOJIB30BaTh HpI/IO6peTéHHBIe KJIFOUCBBLIC KOMIICTCHIIMU ITPU BBIIIOJIHCHHUU IMPOCKTOB U PCIICHUN
y4eOHO-HMCCIIeIOBATEILCKIX 33/1a9 110 H3YYSHHIO CBOWCTB, CIIOCOOOB TIOyYESHHUS M PacIIO3HABAHHS
BEILIECTB;

O00BEKTUBHO OIICHUBATh MH(POPMALIMIO O BEIIECTBAX U XMMUYECKHX MPOIECCaX;

OCO3HABaTh 3HAYEHHE TEOPETHUUECKUX 3HAHMW IO XHUMHHU JUISI TPAKTUYECKOH AeATeNbHOCTH
YeJI0BEKa,



.
* CO37aBaTh MOJIEIM W CXEMbl JJIS PEHICHUs Y4eOHbIX W IO3HABATENbHBIX 3aj[ady; IMOHUMATh
HEO0OXOIMMOCTh COOJIIOJICHUS MPEANUCAHUN, MpearaéMblX B MHCTPYKLHUSAX IO HCIOJb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XMMUU H JP.
C wesbio peajiM3allii BOCIIMTATEIbHOI0 MOTEHI[HAIA YpoKa paboyas nmporpamma B/
no xuMuu B 8-9 kiaccax yuduThiBaeT coaepxanue monyis «lllkomnbnblii ypox» Ilporpammsr
BOCIIMTAHUS LIKOJIBI 110 CJAEAYIOLINM HAIIPABJICHUAM AESITEIbHOCTH:

. YCTQHOBJICHHE JOBEPUTEIIbHBIX OTHOIIEHMH MEXKIY YYHMTEIEM H €ro Yy4YeHHKaMH,
CIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCHPHUATHIO YYalUMUCA TpeOOBaHMM U MpOChO yduTens,
IPUBJICYEHUI0O MX BHUMaHUs K o00cykJaeMoil Ha ypoke uHpOpMalMH, AaKTUBU3ALMU HX
[I03HABATEJILHON JEATEIbHOCTH;

. noOyXJIeHNE MIKOJbHUKOB COOJIOaTh Ha ypOKe OOUIETPUHSATHIE HOPMBI MOBEACHUS,
npaBuia OOLIEHUS CO CTapIIMMU (YYUTEISIMH) M CBEPCTHUKAMM (IIKOJIBHUKAMH), HPUHLUIIBI
y4eOHOM AMCHUILTUHBI M CAMOOPIaHU3aIUHY;

. NPUBJIEYEHUE BHUMAHUS HIKOJIBHUKOB K IEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypPOKax
SIBJICHUH, OpraHu3alus UX paboThl ¢ MOIy4aeMOl Ha ypOKe COLMAIbHO 3HAUYMMON MH(popMaluen —
VMHUIMMPOBAHUE €€ OOCYKAEHHs, BBICKA3bIBaHMS YYalUMHUCS CBOETO MHEHUS II0 €€ IIOBOLY,
BBIPAOOTKH CBOETO K HE OTHOLLICHMUS;

. UCIOJIb30BaHUE BOCIMTATENbHBIX BO3MOXKHOCTEH colepkaHusl y4eOHOro mpeamMera
gyepe3 AEMOHCTPALUIO JETSIM IIPUMEPOB OTBETCTBEHHOI'O, IPa)IaHCKOTO IOBEAEHUS, IPOSBICHUSL
4eJI0BEKOIIO0HS U 100pOCepAeYHOCTH, Yepe3 NoA00p COOTBETCTBYIOLIMX TEKCTOB Ul YTCHUS, 3a1ad
JUIsl peLIeHUs], TPOOJIEMHBIX CUTYalUi Ul 00CYX/I€HUs B KJIacce;

. IPUMEHEHHE Ha YpOKEe MHTEPAKTUBHBIX (pOpM pabOThl ydalIUXCs: MHTEIUIEKTYaIbHbIX
Urp, CTUMYJIUPYIOIIUX I03HABATEIbHYI0 MOTHMBALUIO IIKOJBHHKOB; JHUCKYCCHUH, KOTOpPbIE HAOT
YUYaIIUMCSl BO3MOYKHOCTh TIPHOOPECTH OIBIT BEIEHHS KOHCTPYKTHBHOIO JIMAJIOra; TIPYMIIOBON
pa0oThl MK pabOTHI B Iapax, KOTOPBIE y4aT IIKOJIBHUKOB KOMaHHOU paboTe u
B3aUMO/JICHCTBHIO C IPYTUMH JI€THMU;

. BKJIIOYEHHE B YPOK MI'POBBIX MPOLEAYP, KOTOPbIE MOMOTa0T MOJAEPKaTh MOTHUBALIHIO
00y4aromuxcsl K MOITyYCHUIO 3HaHMH, HAJIQXKUBAHUIO MO3UTHBHBIX MEXIMYHOCTHBIX OTHOLICHHUH B
KJ1acce, IOMOTaloT YCTAaHOBJICHUIO 100pOoXKenaTenbHON aTMoc(epsl BO BpeMsl ypoKa.

Conep:xanue
8 kaacc

MeToapI TO3HAHUS B XUMHU. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUU. [IpakTiueckas padora Ne
1 «3yueHue cTpoeHUs IIAMEHY.

MeTobl MO3HaHUS B XUMUH. JKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH. JIabopaTtopHbiii ombIT Ne 1
«/Jlo Kakol TeMnepaTypbl MOXKHO HarpeTh BEIECTBOY.

MeToap TO3HAHKS B XUMHH. DKCIIEPUMEHTaIbHBIE OCHOBBI XUMUU. JIabopaTtopHbIil ombIT No
2 «M3mepenue TemnepaTypbl KUIEHUs BOJIbI C MOMOUIBIO IaTYMKA TEMIIEPATYPbl U TEPMOMETPA».

MeTo/b1 TO3HAHUS B XUMUHW. DKCIIEPUMEHTaIbHbIe OCHOBBI XuMUH. JlabopatopHsrii orbiT Ne 3
«OrmpenieneHue TeMIepaTypsl MIaBICHUS U KPUCTAUIN3ALUN OJIOBaY.

[IpomexyTounas arrecrauus. Pemenue 1 yactu Tecra.

[IpomexyTouHas arrecrauus. PenieHne npakTHYECKON YacTH.

[lepBoHayanbHbIE XUMUYECKHE MOHATHS. UncThIe BemecTBa U cMecu. JlabopaTopHbIil onbIT Ne
4 «BomonpoBo/iHas U IUCTUILTUPOBAHHAS BOJAY.



[lepBoHavyasibHble  XUMHYeckue MNOHATHA. Dusnueckne UM XMMHYECKHE  SIBJIICHUS.
HemoHcTpanmonnsii skcnepuMeHT Ne 1  «BplgeneHue W TOTJIOIIEHWE TeIja — MpU3HAK
XAMHYECKON PEAKITIY.

[lepBoHayasibHble ~ XMMHUYECKME  IOHATHS. [Ipoctele W ClOXKHBIE  BELIECTBA.
HeMoHcTpanmonHsiil axcniepuMeHT Ne 2 «Pa3inoxxeHue BObI 3JIEKTPUIECKUM TOKOMY.

IlepBoHayanbHBlE XUMHUYECKHE TMOHATHS. 3aKOH COXPAaHEHHsS MacChl  BELIECTB.
JeMoHcTpannonnsiil axcnepuMeHT Ne 3 «3aK0oH COXpaHEHUS MacChl BEIIECTBY.

[IpomexxyTounas arrecrauus. Pemenue 1 yactu Tecra.

[IpomexxyTounast arrecranus. Pemenwe mnpaktuyeckod dactu.Kiacchl Heopranmueckux
coenunenuil. CocraB Bo3ayxa. JlemoHcTpanuoHHbli skcriepuMeHT Ne 4 «OnpenpeneHue cocTaBa
BO3yXa.

Krnaccer Heopranmdeckux coemuHeHwid. CBoicTBa KHCIOT. [IpakTmueckas pabora Ne 2
«ITomydyeHre METHOTO Kylopocay.

[Ipomexyrounas arrectanus. Pemenune 1 wyactu Tecra.

[IpomexyTrouHas arrecranus. Pemenue npakTHueckoi 4acTu.

PactBopsl. JIabopaTopHbiii onbIT Ne 5 «M3ydeHHe 3aBUCUMOCTH PaCTBOPUMOCTH BEIIIECTBA OT
TeMIepaTypbl».

PactBopsl. JIaGopatophslit onbiT Ne 6 «HabmtoneHue 3a pocToM KpUCTAILIIOBY.

PactBops1. JlabopatopHsrii onbIT Ne 7 «IlepechIieHHbINH pacTBOPY.

PactBopbl.  Ilpaktuueckas pabora Ne 3 «Ornpenenenue KOHIIEHTpALu1

BEILIECTB KOJIOPUMETPUUECKUM METOIOM).

[Ipomexxyrounast arrectauus. Pemenne 1 wactu Tecra.

IIpomexyrouHas arrecranus. Pemenue npakTH4ecKon 4acTy.

Kpucramnorunparsr. Jlaboparopusiii onbir Ne 8 «OnpezneneHue TeMIepaTypbl pa3ioKeHUs

KPHUCTAJUIOTHPATay.
IIpomexyTouHas aTTecTanus.
Kiaccst HEOPraHUYECKUX coequHennii. OcHoBanusa. Ilpaktuueckas pabora Ne
4 «Omnpenenenue pH pacTBOPOB KUCIIOT U IIET0YEH.
Kiaccst HEOPraHUYECKUX coequHeHnit. OcHoBanusa. JlaGopaTopHbIit
omblT  Ne 9 «Onpenenennie pH pa3nuuHbIX cpeny.

Knaccol Heopranmueckux coelMHEeHUNA. XUMHYECKHE CBOWCTBa OCHOBaHMU. JlabopaTtopHbIii
ombIT Ne 10 «Peakiust HeUTpanmu3aumy, IeMOHCTPAlMOHHBIN dkcriepuMeHT Ne 5 «TernoBoit apdext
peaKuy ruApOKCUAA HATPUS C YIVIEKUCIIBIM Fa30M».

[Ipomexyrounas arrecrauus. Pemenue 1 yactu tecra.

IIpomexyrouHas arrecranus. Pemenne npakTH4ecKon 4acTy.

Xumnueckasi cBsi3b. Jlemonctpanmonusiii onblT Ne 6 «Temneparypa muiaBieHHst BEIIECTB C
Pa3HBIMM TUIIAMU KPUCTANTUYECKUX PELICTOK.

[IpomexyTounas arrecrauus. Pemenue 1 yactu Tecra.

[IpomexxyTouHas arrecrauus. PemeHue npakTHYECKON YacTH.

Urorosas arrecranus.

Pabora Hax mpoekTamu.



TemaTu4eckoe miaHupoBanme mo «Touke pocra»

B/l «Xumus nis JJ0003HATENBHBIX) 8

KJ1ace
No Tema 3aHsTHS Koun-Bo Hcnonb3zyemoe
n/m 4acoB o0opynoBaHue
1 Mertoapl 1O3HAHHA B XUMHUU. OJKCHEPUMEHTAJIbHBIE 2 HaTuuk Temneparypsl
ocHOBBI xumuH. [IpakTudeckas padora Ne 1 (TepMonapHbiii),
«3ydueHue cTpoeHus TUIAMEHN. CIIMPTOBKa
2 Mertoap! M03HaHUS B XUMHUU. DKCIIEPUMEHTAIbHbBIE 2 HaTuuk Temneparypsl
ocHOBBI XxuMmuHd. JlabGoparopHsiid ombiT Ne 1 «/lo (TepMOmnapHBbIif),
KaKOW TeMIIEpaTypbl MOKHO HAIPETh BEIIECTBOY. CIIMPTOBKA
3 Mertoap! 03HaHUS B XUMUU. DKCIIEPUMEHTAIIbHbBIE 2 JaTuuk Temneparypsl
ocHOBbl ~ xumuu. JlabGoparopubiii ombir Ne 2 TJIATUHOBBIMN,
«M3mepeHne TeMneparypbl KUIIEHUS BOABI € IIOMOILIBIO TEpMOMETD,
JaTYMKA TEMIEPATypbl U TEPMOMETPAY. IEKTPHUECKast
IUTUTKA
4 MeTto bl T03HAHUS B XUMUH. DKCIIEPUMEHTAJIbHbIE 2 JlaTuuk TemnepaTypsl
ocHOBbI  xumuu. JlaGoparopHeiii ombiT Ne 3 (TepMomnapHblii)
«OrnpeneneHne TeMIepaTypsl IJIaBJICHUS U
KPUCTAJUIM3ALMH 0JIOBAY.

5 [IpomexxyTouHas arrecrauusi. Pemenue 1 yactu tecra. 2

6 [TpomexyTouHas arrecrauus.  Pemenue 2
MPAKTUYECKOM YacTH.

7 [lepBoHavasibHblE XUMHUYECKME MOHATUSA. YucCTble 2 Hatunk
BemiectBa W cMecH. JlaGoparopubeiii ombiTr Ne 4 IJEKTPONPOBOIHOCTH,
«BononpoBogHas U JUCTUJUIMPOBAHHAS BOAAY. 1 (GPOBOI MUKPOCKOI

8 IlepBoHavanbHble XUMHUUECKHe NMOHATHS. Dusnueckue n 2 Jlatuuk Temnepa -
XUMHUYECKUE SBJICHHUS. TypHbI JIATUHOBBIN
Jemonctpanuonnsiii axcnepuMmeHT Ne 1 «Boigenenue
U [OINIOLIEHUE TeIla — NPU3HAK XUMHUYECKOH
peakuum».

9 IlepBoHavanbHble XumMHueckue NoHATHA. IIpocTeie n 2 ITpuGop 11s1 ONBITOB €
CJIOXHbIE BellecTBa. JleMOHCTpal[MOHHBIH 3ICKTPUICCKUM TOKOM
skcniepuMeHT Ne 2 «Pa3nokeHune BOJbI 3JEKTPUUECKUM
TOKOM).

10 [lepBoHavyanbHblE  XMMHUYECKUE  IOHATHA.  3aKOH 2 Becsbl anexkTpoHHBIE
COXPAaHEHUs MacChl BeEWECTB. JIEMOHCTPAaLMOHHBII
skcniepuMeHT Ne 3 «3aKkOH COXpaHEHHsS MaccChl
BELICCTBY.

11 ITpomexyrounas arrecranus. Pemenne 1 yactu tecra. 2

12 ITpomexyTounas arrecrauus.  Pemenue 2
MPAKTHYECKOM YacTH.

13 | Knaccel  Heopranmueckux  coeaunHeHuil.  CocraB 2 [Tpu6op ISt
Bo3lyXa. JleMOHCTpalMOHHBIM »3KcnepuMeHT Ne 4 OIlpeZIeNICHUs] COCTaBa

«OmnpeneneHne cocTaBa Bo3ayxay.

BO3yXa




14

Knaccer Heopranmueckux coeauHeHuil. CBoiicTBa
kucnot. [Ipaktuueckas padora Ne 2 «llomyuenue
MEIHOI0 Kylopocay.

Hudposoit
MHUKPOCKOIT

15 [IpomexxyTouHas arrecrauusi. Pemenue 1 yactu tecra.

16 [TpomexxyTounas arrecraiusi.  Pemienue
MPaKTUYECKON YACTH.

17 PactBopnl. JlaGopaTtopubiii ombIT Ne 5 «M3yuenue HaTuuk Temneparypsl
3aBUCUMOCTH PacTBOPUMOCTHU BELIECTBA oT IUTATUHOBBIN
TEMIIEPaTypPhI».

18 Pactopsl. JTaboparopssiit omeiT Ne 6 «HaOmronenue 3a Hudposoit

POCTOM KPHUCTAJLIIOBY. MUKPOCKOIT
19 PactBoprl.  JlaGoparopubrii  omeir  Ne 7 JlaTauk TemnepaTypsl
«lIepechIIEHHBIH PacTBOPY. MJIaTUHOBBIN

20 PacTtBopsI. IIpakTrueckas pabota Ne 3 Jatuuk ontudeckon
«OHpe)leJIeHI/Ie KOHIICHTpaluH BEIIIECTB IUIOTHOCTH
KOJIOPUMETPUUECKUM METOJOM.

21 ITpomexyrouHnas arrecrauus. Pemenue 1 yactu tecra.

22 [Ipomexyrounas arrecrauus.  Pemenue
IIPAKTUYECKOMN YaCTH.

23 Kpucramnoruaparel.  Jlaboparopubrii  ombir  Ne 8 Jatuuk Temmepatypsl
«OrnpeneneHue TeMIepaTypbl pa3iIoKeHUs TUTATUHOBBIN
KpUCTAJUIOTHIPATay.

24 | IIpomexxyTouHasi aTTECTaIHsL.

25 | Kiaccel HeopraHwueckux coenuHeHui. OCHOBaHUS. Hatuuk pH
[Tpaktuueckas  pabora Ne 4 «Ompenenenue pH
PacTBOPOB KHUCIIOT U IIETOUEII».

26 | Knaccsl HeopraHuueckux coenuHeHHH. OCHOBaHMS. Hatuux pH
Jlaboparopueiii  ombIT Ne 9 «Ompenenenne pH
Pa3IMYHBIX CPEI.

27 | Knaccel HEOpPraHMYECKUX COCIMHEHUH. XHUMHUYCCKUE Hatuuk pH, no3atop
cBoiictBa ocHoBanmii. JlaGopatopHubiii ombiT Ne 10 00bEMa JKUJKOCTH,
«Peakiust  HeWTpanu3auum»,  JEMOHCTPALMOHHBIN GrOpeTKa, 1aTUHK
skcnepumeHT Ne 5 «TemnoBoit »ddexT peakunu TeMIepaTyphl
TUJIPOKCHJIa HATPUS C YIJIEKUCIBIM Ta30M». IIATHHOBEIH, TATUHK

JTaBJICHUS, MarHUTHas
MeIIaIKa

28 | IIpomexyrouHnas arrectanus. Pemenue | yactu tecra.

29 | [IpomexxyTouHast arrecrauus. Pemenue
IIPaKTUYECKON YACTH.

30 | Xummuueckas cBs3b. JleMOHCTpanMOHHBIH OmbIT No 6 HaTunk Temneparypsl
«TeMmneparypa IUIaBIEHUS BEIIECTB C Pa3HbIMU TUTATUHOBBIN, TaTYHK
TUNIAMU KPUCTATUTMYECKUX PELICTOK. TEeMIEPATyPhI

TepMOIIapPHBIN

31 | [Ipomexyrounas arrecranus. Pemenue 1 yactu

TCCTA.




32 | IlpomexxyTodHas arrecTanus. Penienne mpakTHIecKou 2
Y4acTH.

33 | UroroBas arrecranus. 1

34 | Pabora HaJ IpOEKTaMH. 3

35 | 3amuTa MpoeKToB. 2

Uroro: 70 yacos




