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I. TIOAACHUTEJIbBHASA3AIIMCKA

JomnonauTtenpHas 00meo0pa3oBarenbHas 00mepa3BUBaromas nporpaMma «XuMusy (Jajiee 1o
Tekcty — I[Iporpamma, mporpamma Kpyxka «XHMHT») UMEET eCTECTBCHHO-HAYYHYIO HAIPaBICHHOCTh
0a30BOT0 M CTAPTOBOI'0 YPOBHEH M CIIOCOOCTBYET BOCIIUTAHHIO TBOPUYCCKON aKTMBHOCTH 00YUYarOIIHUXCSI
B MPOIIECCE U3YUCHHS XUMUH.

1.1. HopmaTuBHO — npaBoBasi 6a3a /J1Jisl IPOeKTHPOBAHUS U PeaJTu3alUu NPOrPaMMBbI:

1.  ®enepanbubliizakoH0129.12.2012r. Ne 273-03
«O606pazoBannnBPoccuiickoii®eneparymy;

2.  Ilpukxaz Munnpocsemenuss Poccun ot 27.07.2022 r. Ne 629 «O0 yrBepxkaecHUN
[Topsinka opranu3anuu ¥ OCYIIECTBICHUSI 00pa30BaTEIbHON JIEATEIBHOCTH MO JAOMOIHUTEIBHBIM
0011e00pa3oBaTeIbHbIM IPOrpPaMMaM;

3. Meronuyeckue pEKOMEHJAMU 10 CO3MAaHUI0 H  (DYHKIMOHUPOBAHHUIO B
0011e00pa30BaTeIbHBIXOPTaHU3AIMIX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH U MaJlbIX
ropojax, LIEHTPOB 00pa3oBaHMIECTECTBEHHO-
HayYyHOMHUTEeXHOJorn4YecKkorHamnpasineHHocTel(«ToukapocTtay)(Y TBepKICHBIPACTIOPIKEHUEM
MunncrepceTBa npocsetienus Poccuiickoit ®eneparuu ot 12 saBaps 2021 r. NeP-6)

4.  YcraB MBOYVY «llenTp 006pa3oBanus ¢. MEMHBIIHIBIBIHO.

1.2. AKTyaJabHOCTH POrPaMMBbIL:

JunakTHIeCKUCMBICIIEATETbHOCTUIIOMOTaeTOO YA IITUMCSCBI3aThO0yYeHUECIKU3HBI0. SHAHUS
WYyMEHHUS,HE00X0IUMBbIE JUTSt OpraHu3aluu MCCIIEI0BATENbCKOM JeSATEIbHOCTH, B
OyIyIIeMCTaHyTOCHOBOM IJIIOPTaHU3AIMUUTIIIAHUPOBAHUS KU3HEIEATETLHOCTH.

1.3. Anpecart mporpamMmmabi:

[Tporpamma kpyxka «XuMHS» paccunTaHa Ha oOydaromuxcs 8 — 9 wmaccoB MBOY «llentp
oOpa3oBaHus c. MelHBINUIBIBIHOY», BO3pacTHas rpymnmna: 14 — 17 ner.

1.4. Ilpuauun ¢opMUpPOBaAHMSA IPYIIIL:

HaGop oOydaromuxcsi B rpynnbl Kpykka «XUMHsS» MPOU3BOJUTCS MO 3asBICHUIO POAMUTENEH
(3aKOHHBIX MpeACTaBUTENEH).

B rpynmy npuHHMaloTCs Bee jKearolue IKOJIbHUKY B Bo3pacte ¢ 14 no 18 nert.

CocraB rpymisl —pa3HOBO3pacTHOU. B rpymme ot 5 1o 20 oOyvaronmxcsi.

1.5. ®dopmbl 00yueHHA:0UHAS.

1.6. OcoGenHOCTH OpraHu3anu 00pa30BaTeILHOrO MpoIecca.

@opma  opraHu3zanmMy _ JeATeJbHOCTH:  TpYIIoOBas, HWHAMBHUIyalbHas,paboTaBmapax.
PeanuzanusnporpaMMelnpeanoaaraeTIuIaHipOBaHHe u
IPOBEIEHUEHCCIIEI0BATEIbCKOT 0KCIIEPUMEHTA,CAMOCTOSTEIbHBIHCOOPJaHHBIX IS PELICHUATIPAKTUYEC
KHMX3aJa4, aHAJIU3 U OIIEHKY MOJIyY€HHBIX PEe3yJIbTaTOB, U3TOTOBJIEHHE TOCOOMIT U MoeNei.

@opmMa  npoBe/leHUsl  3aHATHI:  ayAUTOpHBIE  3aHATHSA,  Oecelbl,  MPAKTHUKYMBI,
HCCJIEI0OBATENbCKUE Pa0OThI, TPOCKTHBIE Pa0OTHI.
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[Tporpamma KpyxkKa «XUMHUS» peanu3yeTcs ¢ moMoibsio obopynoBanusi Llentpa oOpa3oBanus
€CTECTBEHHO-HAYYHOH UM TeXHoJornueckoil HampaiieHHocTell «Touka Pocta». Ilpu peanuzanuu
OpOTPaMMbl  IIPOBOJSATCS MEPONPHUATHS 1O TMPEAYNPEKICHUIO TpaBM, COOIIONAIOTCS  MeEpbI
6e3omacHocTH. Pa3smepbl u cocTosiHHe 00OPYAOBAaHUS MECT 3aHATUH COOTBETCTBYIOT TpeOOBaHUSAM
IpaBUJI COPEBHOBAHUI M TEXHUKU O€30MaCHOCTH.

Peanuzamus mnporpaMMHOro MaTepuana CHOCOOCTBYET O3HAKOMIJICHHIO OOydaroummxcs ¢
OpraHu3aneil KOJJICKTMBHOTO W HHIMBHIYaJbHOTO HMCCIEIOBAaHUS, MOOYXKAAeT K HAOMIOJCHHUAM H
9KCIIEPUMEHTUPOBAHHUIO, TO3BOJISIET YEPE0BATh KOJUIEKTUBHYIO U UHAUBUIYAIBHYIO 1€ATEIbHOCTb.

Ileqarornyeckass nesecoo0pasHOCTh IPOrpaMMbl 3aKIKOYAETCd B TOM, YTOOOydaroluecs
MOJIy4al0T BO3MOKHOCTh MOCMOTPETh Ha Pa3MyHbIe MPOOJIEMbl CHO3UIMH YUYEHBIX, OIIYTHTh BECh
CIIEKTp TpeOoBaHUI K Hay4YHOMY
uccienoanuio. TakkecyliecTBeHHYIOPOIbUT PAeTOBIIaICHUEe Th MUHABBIKOBPAOOThICHAYUHOMIIUTEpAT
YPOI:TOMCKHUITOA00PHE00X OTUMBIXJIUTEPATYPHBIXUCTOYHUKOB, IXaHAIIN3,CONIOCTABICH UECPE3YIIbTaTaM
U,TI0JTy4EHHBIMUCAMOCTOSTENBHO. Y 00 yJaromux csihOpMUPYyETCATOrHI€CKOEMBIILIEHUE, TAMSTh, HABBIK
UIyOIMYHOTOBBICTYILIEHUATIEPEIay IUTOPUEN,0paTOPCKOEMACTEPCTBO.

OcHoBHbIE BU/IbI 1eITEJIbHOCTH:

Perennie pa3HbIx THIOB 33/1a4.

3aHUMAaTEeNIbLHBIC OIBITHI 11O Pa3HbIM pa3aciiaM XuMHH.

KounctpynpoBanue npocteimux npudopoB, UCHOIb3YEMbIX B y4eOHOM Ipoliecce.

1.
2.
3
4,  Ilpumenenune UKT.
3) 3aHUMAaTeNbHbIE «OKCKYPCUI» B 00J1aCTh HCTOPUU XUMHUH.
6

[IpuMeHeHne XUMHUYECKUX 3aKOHOB Ha MPAKTHKE.
1.7. Pexum 3aHATHHA:

3aHsTHS Kpy)KKa «XuMus» npooasaTcs coriacHo HopMCanlluna 2.4.4.3172-14.

1 200 obyuenus | KonudecTBo 3aHATUH B Heslent0: 1 3aHATHE B HEJIEIIO.
ITpo0IKUTENBHOCTD 3aHATHUS: | acTpoHOMHUYECKH yac (45 MUHYT).
2 200 ooyuenus | KonnuecTBo 3aHATHI B Heflent0: | 3aHsATHE B HEJEIIO.
ITpoomkUTENbHOCTD 3aHATHUS: 1 acTpoHOMHUYeCKHi Yac (45 MUHYT).

1.8. Tlepnoau4HOCTH U MPOTOKUTEIbHOCTD 3AHATHH

1 200 obyuenus | KonudecTBo 3aHATUN B HENENIO: | 3aHATHE B HENIEIIO.
[TponOMmKUTENBLHOCTD 3aHATHS: | acTpOHOMUYECKHil yac (45 MUHYT).
[TponomKUTETLHOCTD YU4eOHOro rofa: 36 y4eOHbIX HEJelb.
KosnuecTBo 3aHiaTUH B rofd: 36 3aHATHI.

KonnuecTBo yacoB B roji: 36 aCTpOHOMHYECKUX YaCOB.

2 200 obyuenus | KonnuecTBo 3aHATHI B Heflento: | 3aHATHE B HEJEITIO.
[TponOmKUTETLHOCTD 3aHATHS: | aCTpPOHOMUYECKHi yac (45 MUHYT).
[Tpo0IKUTENBHOCT YU€OHOTO rojia: 36 yueOHbIX Heeb.
KonuyecTBo 3aHsATUM B roj1: 36 3aHATUMA.

KonnuecTBo yacoB B roji: 36 aCTpOHOMHYECKUX YaCOB.

1.9. Heap u 3aaa4M NPOrpamMMbI:
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Hacrosmas
MIPOrpamMMaIo3BoJIIETOOyIarO UM CSI03HAKOMUTHCACMETOIUKOHNOPTaHU3AIUUATIPOBEACHUS
AKCIIEPUMEHTAIIbLHO-UCCIIEI0BATEIBCKON JIEATETbHOCTH B COBPEMEHHOM y4€OHOM MPOIIECCENO XUMUH,
O3HAaKOMHUTBHCS CO  MHOTMMH  HWHTEPECHBIMH  BONpPOCAMH XHMHH Ha  JaHHOM  JTare
00y4€eHUs1, BBIXOASIIIUMU3APaAMKU LIKOJIbHOUIIPOTPaMMBI, paclMpUTBLEIOCTHOE
MIPEICTABICHUEONPOOIEMETaHHON HAYKH. DKCIEPUMEHTAIbHAs JIEITEIIbHOCTh OYAET CIocoOCTBOBATh
paSBI/ITI/IIO MBICJII/ITGJILHBIXOHepaHHfIHO6IJ_IGMYI/IHTGHJIGKTyaJIBHOMypaSBI/ITI/IIO.

Hean:
dbopMUpOBaHUE IEIOCTHOTO MPEICTABICHHUS O MHPE, OCHOBAHHOTO HAa MPUOOPETCHHBIX 3HAHUSX,
YMEHUSX, HABbIKAX ¥ CIOCO0aX MPaKTHUECKOU AEATEILHOCTH JJIs PA3BUTHSI IMYHOCTH O00yYaromerocs.

3agaun
1. Obpazosamenvhuie:

— cmocoOCcTBOBaTh caMopcCain3alinun O6y‘IaI-OH_II/IXC$I B U3Y4YCHHHU KOHKPETHBIX TEM XMMHUH,

— pa3BUBaTb U NOAACPKHUBATH MMO3HABATCIILHBIN HHTCPCC K HU3YUYCHUIO XHMMHHU KaK HAYKH H
TCXHHUKHU,

— HaYy4YUuTb peulaThb 3aa4u HECTAHAAPTHBIMU MCTOAaMU;

— Ppa3BUBAThb MMO3HABATCIbHBIC MHTCPCCHI IIPU BBIITOJIHCHUHN 3KCIICPUMCHTAJIbHBIX I/ICCJIGIIOBaHI/If/'I C
HCIIOJIB30BaHHECM I/IH(1)OpMaI_[I/IOHHBIX TEXHOJIOTHH.

2. BocnumamenvHhuwie.

— BOCIIUMTAThb Y66)KI[CHHOCTB B BO3MOXHOCTH IIO3HAHHA 3aKOHOB IIPHUPO/LI, B H606XOI[I/IMOCTI/I
PAa3yMHOI'O UCII0JIb30BaHHA JOCTIDKCHUM HAayYKH U TCXHUKU,

— BOCIIUTATh YBAXCHUC K TBOPLAM HAYKHW W TCXHUKH, OTHOUICHHUC K XMMHUH KaK K JJICMCHTY
0011e4eI0BEYECKON KYIbTYpPHI.

3. Pazsusaiowue:

— pa3BUBaTb YMCHUS U HABBIKH YYAlIUXCA CAMOCTOSATCIBHO pa6OTaTB C Hay‘IHO'HOHYHHpHOﬁ
J'IHTGp@.TypOI’I, YMCHHUS MMPAKTUYICCKU ITPUMCHATD XUMHWYCCKUC 3HAHUA B ) KU3HU;

- q)OpMI/IpOBaTL AKTUBHOCTb, UHUIINATUBY U CaMOCTOSATCIIBHOCTD Y o6yqafonmxc;1;

1.10. Inanupyemble pe3yabTaThl

HSy‘leHI/IC HaCTOHH_Ieﬁ nporpamMmbl  HAIIPaBJICHO Ha  OOCTHIKCHUC O6yLIaIOI_I_II/IMI/ICH
JIMYHOCTHBIX, MCTAIIPCAMCETHBLIX U IMMPCAMETHBIX PE3YJIbTATOB OCBOCHUA y‘IC6HOFO npeameTa.

JIN4YHOCTHBIE Pe3yJIbTAThI
Ilampuomuueckoe socnumanue:

. MMPpOsABJICHUC HHTEpPCCa K HCTOPUHM U COBPEMCHHOMY COCTOSHUIO pOCCHﬁCKOﬁ
XHUMHYECKOMN HAYKH;
° OEHHOCTHOC OTHOIICHUC K JOCTHXKCHUAM pOCCHﬁCKI/IX y‘IéHBIX XHMHKOB.

FpanCOGHCKOE u 0yX08H0-Hpa6’Cm€€HHO€ socnumanxue.
. TOTOBHOCTL K AKTHUBHOMY Y4YaCTHIO B O6cy)KI[eHI/II/I 06II_ICCTBCHHO-3Ha‘-II/IMBIX nu

OTUYCCKUX Hp06J'ICM, CBA3aHHLIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ XUMUU,
. OCO3HAHHUE BaAX)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIIUIIOB B ACATCIIBHOCTU y‘-IéHOFO.

Dememuueckoe socnumanue:
° BOCIIPUATHUC 3CTCTUICCKUX KAaUCCTB XHUMHYSCKOMN HAyKH: eé TapMOHHUYHOI'O IMOCTPOCHUA,

CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH.
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Llennocmu nayuno2o nosHanus.

e  OCO3HAHME LIEHHOCTU XMMHMYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJOTHH, BaKHEUIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

e pa3BHUTHE Hay4yHOU JI0O003HATEIHLHOCTH, HHTEPECA K UCCIEIOBATEILCKON eI TETbHOCTH.

Dopmuposanue Ky1bmypsbl 300p08bs U IMOYUOHATLHO20 ONIA2ONONYYUA.
e  OCO3HAHME ILIEHHOCTH 0Oe30macHOro oOpasa >KU3HH B COBPEMEHHOM TEXHOJOTUYECKOM

MHpE, BOXHOCTH IMpaBHJ 0€30MacHOr0 MOBEACHHS HA TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUYECKHM U
TEIUIOBBIM 000PYZOBaHUEM B JOMAIIHUX YCIOBHUSX;

e cOpMHPOBAHHOCTH HaBBIKA peIIEKCUH, IPU3HAHKE CBOETO MpaBa HA OIIMOKY U TaKOTO
e IpaBa y Jpyroro 4esioBeKa.

Tpyoosoe socnumanue:
e  aKTHMBHOE y4acTHE€ B PEIICHUM MPAKTHYECKUX 3a7ad (B paMKax CEMbH, IIKOJIbI, TOPOAa,

Kpasi) TEeXHOJIOTHUYECKOW M COIMAIBHON HANpPaBICHHOCTH, TPEOYIOMIUX B TOM YHUCIIC U XUMHUYECKHX
3HAHUU;
e  HHTEpEeC K MPaKTUYECKOMY U3yUeHUIO podeccuil, CBsI3aHHBIX C XUMUEH.

Dxonocuueckoe socnumanue:
. OpUCHTallMd Ha IIPHUMCHCHUC (I)I/ISI/I‘ICCKI/IX 3HaHUH AJi1 pCIICHUA 3a71a4 B obnactu

OKpYy’Karollel cpefpl, IUIAHUPOBaHMS IIOCTYNIKOB W OLIEHKM HX BO3MOXHBIX IIOCIEACTBUN s
OKpY’Karollen cpebl;
e OCO3HaHME IVI0OATBHOTO XapaKTepa HIKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PEIICHUS.

Aoanmayus obyuarowe2ocs K USMEHAIWUMCS YCLOBUAM COYUATILHOU U NPUPOOHOL CPeObl:
e  MOTPeOHOCTH BO B3aMMOJCHCTBUHM TMPH BBIIOJHEHUU HCCIEIOBAHUNA M MPOEKTOB

XUMHUYECKON HalpaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTUX;

e  TIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JI€ATEIbHOCTb;

e  mnoTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHUWA, B TOM 4Hciae (HOPMYIUPOBATH
U/ie, TIOHATHS, TUIIOTE3bl O (PU3HUECKUX 00BEKTAX U SBICHUSX;

e 0OCO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001aCTH (PU3HKH;

e  IUIAHUPOBAHME CBOETO PAa3BUTHUS B MIPHOOPETEHUN HOBBIX XUMHUECKUX 3HAHU;

e  CTpPEMJIEHHME aHAJM3UpPOBaThb M BBIABIATH B3aUMOCBS3M NPUPOJBI, OOIIEeCTBa U
SKOHOMMKH, B TOM UHUCJIE C UCTIOJIb30BAaHUEM XUMUYECKUX 3HAHUM;

e  OIECHKA CBOMX JEHCTBUH C Yy4ETOM BIMSHHUS Ha OKPYXKAIOIIYI0 Cpeay, BO3MOXKHBIX
17100aTbHBIX TOCIIECTBUH.

MeTanpeamMeTHblie pe3yJabTaThl
Pecynamusuvie

Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJisL PopMUposanus ciedyruwux pecyiamusnovix YVJ/I:

— [eNienoaraHie, BKJIIOYasi TTOCTAHOBKY HOBBIX IeJiel, mpeoOpa3oBaHHe MPaKTUYECKOM
3a/la4il B TIO3HABATEIIbHYIO, CAMOCTOSATEIbHBIA aHAIN3 YCIOBUI JOCTHKEHUS 1IETTM Ha OCHOBE Y4éTa
BbIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM y4e€OHOM MaTepuae;

— TUTAHUPOBAHKE MTYTH JOCTHIKEHUS 11T ;

— YCTaHOBJICHHE I1IE€TIEBBIX MPHUOPUTETOB, BBIJCIEHHUE AIbTEPHATHBHBIX CIIOCOOOB
JIOCTYDKEHHUS TIEJTM U BBIOOp Hamboiiee 3 PeKTUBHOTO cr1ocoba;

— YMEHUE CaMOCTOSITEIIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIATH UM,

— yYMEHHUE IPUHUMATh PEIICHUS B IPOOJIEMHON CUTYAllNUH;
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— MIOCTAaHOBKA y4eOHBIX 33/1a4, COCTABJICHHUE IJIaHA U TIOCJIE0BATEIbHOCTH JICHCTBHIA;

— opranu3zaiys pabodero Mecra npH BBHIIIOTHEHUN XUMHUYECKOTO IKCIIEPUMEHTA;

— IIPOrHO3MPOBAHUE PE3Y/IbTATOB 00YUEHHUs, OLIECHUBAHUE YCBOEHHOI'O MaTepHaa, OlleHKa
Ka4ecTBa M YPOBHsI MOJIyYCHHBIX 3HAHUH, KOPPEKIH IJIaHA U CI10c00a ASWCTBUS MPH HEOOXOAMMOCTH.

Ilo3nasamenvnole

Obyyarowuiica nOLYYUM B03MOICHOCHb OISl (POPMUPOBAHUS CIEOVIOWUX NO3HABAMENbHBIX

Yvi:

—  TIOHCK M Bbl€JIeHHE UH(OopMaIy;

—  aHaJM3 YCJIOBHH M TpeOoBaHUH 3a1a4M, BEIOOP, CONIOCTaBIEHNE U 0OOCHOBAaHUE cII0co0a
pelLIeHMs 3a1a4u;

—  BbIOOp Hambonee HPQPEKTHBHBIX CIIOCOOOB pEIIeHHUs 3aJauyd B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBU;

—  BBIIBIKEHHE U 00OCHOBAaHUE TUIIOTE3bI, BBIOOP cr1ocoda e€ MpoBepKH;

—  CaMOCTOSTENIbHOE CO3JaHHe QJITOPUTMA JESTENbHOCTH IPU PELIeHuH IMpodiem
TBOPUYECKOT'0 U IIOMCKOBOTO XapaKTepa;

—  YMEHHMs XapaKTepu30BaTh BELIECTBA I10 COCTaBY, CTPOESHHIO U CBOMCTBaM;

—  OIMUCBIBaHME CBOMCTB: TBEPABIX, JKUJIKHMX, Ta3000pa3HbIX BEIIECTB, BBIJCIEHUE HX
CYIIECTBEHHBIX ITPU3HAKOB;

—  u300paXeHHWE COCTaBa MPOCTEHIINX BEHIECTB C IOMOIIBI0 XUMHUYECKUX (opmyn u
CYIIHOCTH XMMHUYECKHX PEaKINi ¢ TOMOIIBI0 XUMHUYECKUX YPAaBHEHHIA;

—  IpoBeleHHE HAOMIOJCHUH, ONMCAHUE NPU3HAKOB M YCIOBUN TEUEHHMS] XUMHUYECKHX
peakuuii, BBIIOJHEHWE XUMMUYECKOI'O 3KCIIEPHUMEHTA, BBIBOABI HAa OCHOBE aHajiW3a HaONIOJCHMH 3a
IKCIIEPUMEHTOM, PEUICHUE 33/1a4, TOJy4YeHHEe XUMUIECKOH HH(DOPMAIH U3 PA3IMYHBIX HCTOYHUKOB;

—  YMEHME OpPraHU30BBIBATH UCCIIEIOBAHUE C LIEJIBIO TPOBEPKH THIIOTE3;

—  YMEHHE JeJaTh YMO3aKIIOYEeHHUs (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

—  yMeHHe OOBEKTHBHO OIEHHBATH MHPOPMAIIMIO O BEIIECTBAX M XUMHUYECKUX IpoIieccax,
KPUTHYECKH OTHOCHTHCS K TICEBIOHAYYHON HH(OPMAITUH.

Kommynuxamuenuie
Obyuarowuiicss noayuuUm 803MONCHOCMb Ol POPMUPOBAHUSL CTLEOVIOWUX KOMMYHUKAMUBHBIX
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— IMMOJIHOC U TOYHOC BBIPAXKCHUC CBOUX MBICIIE B COOTBETCTBUM C 3a1a4yaMi 1 YCIIOBUAMU
KOMMYHUKAIIUH,

—  aJIeKBaTHOE MHCIIOJb30BaHME pEYEBBIX CPEACTB Uil y4yacTHs B JUCKYCCHU U
apryMEeHTalluu CBOEH MO3UIMH, YMEHHE MPEACTaBIATh KOHKPETHOE CO/IEpPIKaHUE C COOOIEHUEM €ro B
MUCHbMEHHOU U yCTHOM (hopMme, onpeeneHre crnoco00B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B MTOUCKE U
cbope nHpopmanuy;

—  OIpeaeneHrue Crnoco0OB B3aMMOJCHCTBHUS, COTPYJHHYECTBO B TIOMCKE M cOope
uHpopMallMy, YydacThe B Juajore, IUIAHUPOBaHHWE OOMIMX CHOCOO0B pabOThHI, MPOSIBICHUE
YBaKUTEIBHOTO OTHOIICHHS K JPYTUM YHaITUMCS;

— OMUCAHUE COACPKAHUA  BBIIIOJIHACMBIX HeﬁCTBHﬁ C OCJIBKO OpPHUCHTHUPOBKU B
HpeHMeTHOHpaKTquCKOﬁ ACATCIIBHOCTH,

—  YMEHHMS YYUTBIBATh Pa3HbIE MHEHUS M CTPEMUTHCS K KOOPIAMHAIIMU PA3IUYHBIX MO3ULIUN
B COTPY/IHUYECTRBE;

—  (dopmynupoBaTh  COOCTBEHHOE MHEHHWE U  TO3WIHI0, AapTyMEHTUPOBATh U
KOOPAMHHUPOBATH €€ C MO3ULHUIMU MapTHEPOB B COTPYAHUUECTBE MPHU BBIPAOOTKE OOILEro pelieHus B
COBMECTHOH AeITEIbHOCTH,
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—  OCYUIECTBISTH B3aHUMHBIM KOHTpPOJIb M OKAa3bIBaTh B COTPYIHHYECTBE HEOOXOIMMYIO
B3alMOIIOMOLIb;

—  IUTAaHUPOBATh OOMIHE CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OIICHKY
neiicTBUi mapTHEPA, yMETh YOeXK/1aTh;

—  HCIOJIb30BaTh aJCKBAaTHBIC S3BIKOBBIE CPEACTBA JJsI OTOOpPaKEHUS CBOMX YYBCTB,
MBICJIEH, MOTHUBOB M IOTpEOHOCTEH; OTOOpakaTh B peuH (omHucaHue, OOBSICHEHHE) COAEp)KaHUe
COBEpIIAaeMbIX JeWCTBUH, Kak B (opMe TIpOMKOH COLMAIM3MPOBAHHOW peud, Tak U B ¢opme
BHYTPEHHEHN peyu;

—  pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIMIO, WCHOJB3ysd CpPEICTBA YCTHOW U
NUCbMEHHOW KOMMYHUKALMU IpPU paboTe C TEKCTaMU yuyeOHMKAa M JONOJHMUTENbHOM JHTEpaTypoH,
CIPAaBOYHBIMHU TaOJIMIIAMU, IPOSBIATE TOTOBHOCTh K YBRKEHUIO HHOM TOYKH 3pEHUS MPU 00CYKJIEHUH
Pe3yJIbTaTOB BBIIIOJIHEHHON pabOTHI.

Hpe}lMeTHble pe3yJbTaThbl

Oobyuarowuiica nayuumes:

—  TIPUMEHSTH OCHOBHBIC METO/Ibl TIO3HAHUS: HAOJIOJICHHE, H3MEPEHHE, IKCTICPHUMEHT;

—  OIUCHIBaTh CBOWCTBAa TBEPMABIX, JKUJIKHX, TIa3000pa3HBIX BEINECTB, BBIACIAS HX
CYIICCTBEHHbIE PU3HAKHY;

—  PpacKkpbIBaThb CMBICI 3aKOHA COXPAHEHHS MAacChl BEIIECTB, aTOMHO-MOJEKYISIPHOU
TEOPHH,

—  pasznuuaTh XMMHYECKHE M (DU3MYCCKHE SIBJICHUS, HA3bIBaTh NPU3HAKU W YCIOBUS
NPOTEKaHUS XUMUYECKUX PEaKIIHii;

—  coOmroaTh npaBuia 0e3onacHoi paboThl IpU MPOBEAEHUH ONBITOB;

—  TI0JIb30BAaThCs 1aOOPATOPHBIM 000PYIOBaHUEM U MOCYIOMH;

—  TOJy4aTh, cOOMpaTh ra3000pa3HbIC BELIECTBA U PACIIO3HABATH HX;

—  XapakTepu3oBaTh (QHU3MUECKHE U XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAMHEHHUH, MPOBOJAMTH OMBITHL, IOATBEPKIAIONIME XHUMHUYECKHE CBOWCTBA
W3YYEHHBIX KJIACCOB HEOPTaHMYECKMX BEIIECTB;

—  pacKpbIBaTb CMBICI MOHATHUS «PAcTBOP», BBIUUCIATH MACCOBYIO JOJIIO PACTBOPEHHOTO
BEIIECTBA B pacTBOpE, T'OTOBUTh PACTBOPBI C ONpPEAECNEHHONM MaccoBOM Josiell pacTBOPEHHOTO
BEIIIECTBA,

—  XapakTepu30BaTh  3aBUCHUMOCTh  (PU3MYECKMX  CBOWCTB  BENIECTB OT  THUIA
KPUCTANTNYECKOM PeIETKH, ONPEAEATh BUJ XUMUUYECKON CBA3M B HEOPTaHMYECKUX COEAMHEHUSX;

—  pacKkpbBaTh OCHOBHBIC TIIOJIOKEHUS TEOPHUU DIIEKTPOJIUTUYECKOH JIUCCOLMAIIH,
COCTABJIATh YPaBHEHHs HJIEKTPOJIUTUYECKON AMCCOLMAIMM KHUCIIOT, MLIeNoYei, coyiell W peaxiuii
HOHHOT0 OOMeEHa;

—  pacKpbIBaTh CYIIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA, OINpenensiTh
OKHCITUTEh U BOCCTAHOBUTEIIb, COCTABIIATH YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH;

—  Ha3bIBaTh (PAKTOPHI, BIHUSIIOMINE HA CKOPOCTh XUMUIECKOHN PEaKIIHH;

—  XapaKTepH30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOCHHUEM H CBOMCTBAMHU HEMETAIIOB
¥ METaJIJIOB;

—  TPOBOJMTH OIBITHI IO MOJYYEHHUIO M HM3YYCHHUIO XHMUYECKUX CBOMCTB pPa3IMYHBIX
BEIIIECTB;

—  TPaMOTHO OOpaIIaThCs C BEMIECTBAMH B TOBCEHEBHOM JKU3HU.

Obyyarowuiics NOIYUUM 803MONCHOCTb HAYYUMBCA:
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—  BBUIBUTaTb M MPOBEPATh IKCIEPUMEHTAJIBLHO THUIIOTE3bl O XUMHUYECKHUX CBOMCTBAX
BEIIICCTB Ha OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMHUYECKHE pPEaKIUH, O
XapakTepe U MPOIYyKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUii;

—  XapaKTepu30BaTh BEILECTBA [0 COCTaBY, CTPOEHUIO U CBOWCTBaM, YCTaHaBJIMBATb
MPUYUHHO-CJICACTBEHHBIC CBSI3U MEK/y IaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

—  COCTaBIISITh MOJIEKYJISIPHBIE W TMOJIHBIE MOHHBIE YPaBHEHUS MO COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

—  TPOTHO3MPOBATH  CHOCOOHOCTH  BEIIECTBA  MHPOSBIATH  OKUCIUTENBHBIE WU
BOCCTaHOBUTEJIbHBIE CBOWCTBA C YUYETOM CTENEHEW OKUCIIEHUS 3JIEMEHTOB, BXOSAIINX B €70 COCTaB;

—  BBABUTaTh U MPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bl O pe3ysbTaTax BO3ACHCTBUS
pa3anyuHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMUYECKOM peakluu;

—  HWCIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS IS SKOJIOTHMYECKH T'PAMOTHOTO IOBEICHHS B
OKpYXKarolle cpene;

—  HCHOJIb30BaTh MPHOOPETEHHBIC KIIFOUEBBIE KOMIIETCHIIUH MPU BBITTOJIHEHUH MPOCKTOB U
peleHnn  y9eOHO-MCCIIeIOBATENbCKUX 337ad 10 HM3YyYCHHIO CBOKCTB, CIIOCOOOB IONyYEHHS U
pacro3HaBaHUsI BEIIECTB;

—  OOBEKTHBHO OLICHUBATh HH(GOPMAIIMIO O BEIIECTBAX U XUMUYECKHUX MPOIIECCAX;

— OCO3HaBaTh 3HAYCHUE TEOPETUYECKUX 3HAHUM 10 XUMHH JUIsI TPAKTUYECKON
JeSITEIbBHOCTH YEJIOBEKa;

— co3JaBaTh MOJENM M CXEMbl JUId pelIeHHs Y4eOHBIX W TIO03HaBaTeNbHBIX 3ajay;
MOHMMATh HEOOXOAMMOCTh COOJIONCHHS MpPEANUCaHUil, MpeularaéMblX B HHCTPYKIHUSAX IO
MCITIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH H JIP.



YUYEBHBIUA ILJIAH

1 rona o0yueHus
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Ne HaumeHoBaHuepasaeJia KoJ1-BoyacoB dopmbIaTTECTANNH/KO
n/n Bcero | Teopus IpakTuka | HTPOJIsS
| Metobt M3yYeHUS 7 3 4 [TpoexT

BEIIECTB U XHUMHYCCKUX

SIBJICHU.

DKCHepUMEHTAIbHBIC

OCHOBBI XUMUH.
I [TepBoHavasbHBIC 7 2 5 [Ipoext

XUMHUYECKHUE MOHSTHS.
Il PactBOpBI. 7 2 5 IIpoekt
v OcHOBHBIE KJIACChI 7 2 5 [Ipoext

HEOPraHUYECKUX

COCIMHEHU.

HUTOI'O: 36 11 25
2 roga o0yuenust
Ne HaunmeHnoBanuepasaesia KoJ-Bouacos ®opMbIaTTECTALHN/KO
n/n Bceero | Teopus IIpakTuka HTPOJISA
| Beenenue 1 0,5 0,5 Omnpoc
I Temora 0OCHOBA XKU3HU 11 2 9 ITpoekt
I DNEKTPUUYECTBO MOBCIOLY 10 2 8 ITpoekr
v MarzeTusm 4 0,5 3,5 ITpoekt
\Y CBeTOBBIC SIBIICHHS 10 1 9 [TpoekT
UTOIO: 36 6 30
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I11. COAEP KAHUE INTPOI'PAMMBI

Pa3nes 1. MeToabl u3yyeHus1 BelleCTB 1 XMMHYECKHX SIBJICHHU.
OKCIIEpUMEHTAJIBHBIE OCHOBbI XUMHUHU.M3ydeHHne cTpoeHus IuiaMeHu. Jlo Kakoil TemiepaTypbl MOYKHO
HarpeTh BenlecTBo?/lo Kakoil TemrepaTypbl MOKHO HarpeTh BeuiecTBo?OIpeneneHue TeMIepaTypbl
IUTABJICHUS M KpUCTajum3auuu metauia. OnpeneneHue TemrepaTypsl IUIABJICHUS UM KPUCTAUIM3AaLUN
MeTaJa.

Pa3znea 2. [lepBoHayaibHble XMMHUYECKHE MTOHATHS.
Omnpenenenue BOJONPOBOJHON M JUCTUIUIMPOBAHHON BOABI. BpleneHne W IOIJIOLIEHUE TeIula —
IIPU3HAK XUMUYECKON peakuuu. BulaeneHue u MOrioleHne TeIla — NPU3HaK XUMHYECKOM PEaKIMH.
PaznoxxeHne BOABI ANIEKTpPUYECKUM TOKOM. PasjiokeHHe BOJIBI AJIEKTPUYECKUM TOKOM. 3aKOH
coxpaHeHHs Macchl BelecTB. OnpeneneHue cocraBa Bo3ayxa. OrmpenencHue cocTaBa BO3AYyXa.
[Tonyuenue megnoro kynopoca. Ilomydenre MmenHoro Kymnopoca.

Pa3znen 3. PacTtBopbl.
W3ydenne 3aBUCHMOCTH pacTBOPHMOCTH BeIIECTBA OT Temmeparypsl. Habmiogenune 3a pocToM
kpuctajos. [lepecbimennsiii pactBop. OmnpeneneHue KOHLEHTPALKUN BEUIECTB KOJOPUMETPUUYECKUM
1o KainbpoBouHomy rpaduky. OnpeneneHyue TeMnepaTypsl pa3aoKeHUs: KpUCTAJUIOrHIpara.

Paznen 4. OcHOBHbBIE KJIACCHI HEOPTAHMYECKHX COEINHEHUI.
Onpenenenne pH pactBopoB kucior u menoueil. Onpenenenue pH pasznnunbix cpen. Onpenenenne pH
pa3IuYHBIX cpel. Peakuust HeHTpanu3auu.

2 rog o0yueHust

Pa3nes 1. OcHOBHBIE KJIacChl HEOPTAHMYECKHUX COeIMHEHMI.
Peakuus veitpanuzanuu. OcHoBanus. TemnoBoii 2QekT peakiuu TuapOoKCUaa HATPUs C YIIIEKUCIBIM
razoM. OcHoBanuda. TermnoBoit 3¢@dexkT peakuuu THUIPOKCHIA HATPUS C YIJIEKUCIIBIM Ta30M.
OmnpeneneHne KUCIOTHOCTU MO4YBBL. OmpeneneHue KHUCIOTHOCTH NOYBBI. TemmepaTypa IIaBJIECHUS
BEUIECTB C pa3HbIMM THUNAMH KpPUCTAJUIMYECKUX pemérok. Temreparypa IUIaBI€HUS BEIIECTB C
pa3HBIMU TUIIAMH KPUCTAIUTMYECKUX PEIIETOK

Paznen 2. Teopusi 21eKTPOJIMTHYECKOI THCCOUAIIUH.
TennoBoil 3¢ ¢exT pacTBopeHus BeuiecTB B BojAe. TemnoBoil apeKT pacTBOpEeHHs BELIECTB B BOJE.
DONEeKTPOIUTHl U HEIJIEKTPOIUTHl. BnusHue pactBoputens Ha aucconuanuio. CuibHble U cialble
9M1eKTpodauThl. CHIIBHBIE U CJIa0ble 3JEKTPOJIUTHI. 3aBHCUMOCTH 3JIEKTPOIPOBOJHOCTH pPAaCTBOPOB
CWJIbHBIX 3JIEKTPOJIMTOB OT KOHIEHTpauuu HOoHOB. OmpeseneHne KOHIEHTPAUUU COJIM 1O
JJIEKTPOIIPOBOJIHOCTH  pacTBopa. B3aumopelcTBue ruapokcuga Oapus € CEpHOM  KHCIOTOHM.
OO6pa3oBanue coJieii aMMOHHUSI

Pazgen 3. Xumuyeckue peakuun.OBP.
N3ydeHue peakiuy B3auMOJEUCTBUS Cyab(puTa HATpus ¢ MEpoKCUAoM Boaopoaa. M3menenue pH B
xoJe OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. CpaBHUTENbHAS XapaKTEePUCTHKA
BOCCTAHOBUTEJIBHON CHOCOOHOCTH MeTayuioB. CpaBHUTENbHAsI XapaKTEPUCTHUKA BOCCTAHOBUTEIHHOU
CIOCOOHOCTH METAJIJIOB. 3yueHne BIUAHUSA Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh PEAKLIUH.

Pa3nea 4. Hemeranibl.
W3yuenune Gpu3nueckux 1 XUMHYECKUX CBOMCTB Xjopa. M3ydyeHue GuU3NYecKux 1 XUMHUYECKUX CBOMCTB
xjopa. OmnpeneneHue colepx aHusl XJIOPUI-WOHOB B NMHUThEBOW Boje. llomyueHuwe cepoBoaopona u
u3yuyeHue ero cBoucTB. CHuHTE3 cepoBojiopoa. KauecTBeHHBIE peakIui Ha CEPOBOJOPO U CYIb(UIbI.
W3yueHue CBOMCTB CEPHUCTOTO T'a3a U CEPHUCTON KUCIOTEL. OCHOBHBIE CBOMCTBAa aMMHaka. [lomyuenne
okcuma azora (IV) u usydenue ero cpoiictB. Oxucnenue okcuaa azora (II) mo oxcuma azora (IV).
B3aunmopeiicteue okcuma azora (IV) ¢ Bomoit W KHCIOPOAOM, TOJyYEeHHWE Aa30THOM KHUCIOTHI.
Omnpenenenne HUTPAT - HOHOB B IIUTATENILHOM pacTBope. OnpeesieHne HUTpaT - HOHOB B TUTaTEIIbHOM
pactBope. OnpeneneHne aMMHUaqYHON CETUTPI U MOYEBUHBI.

Pa3nean. S. Merajuibl.
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PaznooOpasue MmetamioB. BzanMmojeiicTBHe H3BECTKOBOW BOJBI C YIJIEKHCIHBIM razoM. OKucieHue
’eJe3a BO BIaKHOM BO3/yXe.



Jara nayaua yuyeonoro roga: 01.09.2023 r.

JaTta oxoHuanus yuyedHoro roga: 31.05.2024 r.
KosmnyecTBo yueOHBIX HelesIb: 36 yIeOHBIX HEIEIb
KoanuecTBo yueOHBIX AHel: 36 yueOHBIX qHEH
KosnuyecTBo yueOHbIX YyacoB: 36 y4eOHBIX YacoB
PexxuM 3aHATHI: 3aHATHS KpYyXKKa «XUMHUS» TpoBoAsTCs | pa3 B HeZeNo 1o 1 3aHATHIO 110 45 MUHYT KaKJ0€.

1200 obyuenus
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Neni/m Hdara HaumeHnoBaHnuepasaejioBUTEM KosamnuecTBO 4acoB ®opmbiatTec | Ucnosib3oBaHue 000py10BaHUSA IIEHTPA
TAlUH/KOHTP €CTEeCTBEHHOHAYYHOM U
Bcero | Teopus [[IpakTHka . o
0J1d TeXHOJIOTH4eCKOI HalpaBJeHHOCTel
«Touka pocra»
1. BBognoe 3anstue. lenu u 3angaun 1 1 Ompoc KOMIIBIOTED
Kypca. TexHrka 6e301acHOCTH.
Paznea 1. MeTtoabl H3yueHus BelecTB M | / 4 3 [Ipoekt
XUMHYECKHX SIBJICHUM.
JKCIepUMEHTAJIbHbIE OCHOBBI
XHMHH.
2. Meroas! n3y4eHus BEIIECTB U 1 1 Onpoc
XUMHUYECKUX SIBJIICHUM.
DKcrepuMeHTaIbHbIE OCHOBBI
XUMUHU.
3. Crpoenue miameHu 1 1 Onpoc Kommnsrorep ¢ nporpaMMHBIM
obecnieuenueM Releon Lite, nugposoii
JATYNK TEMITEpaTypbl TEPMOTIAPHBIH,
LITAaTUB C 33)KUMOM; CIIUPTOBKA,
poOupKa, CyXoe roproyee; cBeya.
4. OKCepUMEHTAJIbHBIN OIBIT 1 1 becena KomMmnbrotep ¢ nporpaMMHbBIM
«M3ydeHne cTpoeHUs TIIIaMEHN [Ipaktuyecka | obecrieuenueM Releon Lite, iudposoit
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s pabota JATYUK TEMIIEpaTypbl TEPMOIIAPHBIH,
LITaTUB C 3a)KUMOM; CIIUPTOBKA,
IpoOupKa, Cyxoe roproyee; CBeya.
0. Jlo kakoii Temnepatypsl MOkHO | 1 Ornpoc JlaTuuk Temneparypsl (TepMOIIapHbIii),
HATPETH BELLECTBO? CIIMPTOBKA, IITATHB C 3a)KUMOM,;
CIIUPTOBKA, PEYHOM IECOK.
6. OkcnepuMeHTaIbHast padora 1 becena. JlaTuuk Temneparypsl (TepMOIIapHbIii),
«J10 KaKoM TeMITepaTypbl MOKHO [IpakTHuecka | COMPTOBKA, LITATUB C 3aKUMOM;
HAIPETE BEmecTBO? s pabota CHUPTOBKA, PEHHOMH IECOK, CIIHPT
STHUJIOBBII
7. Temneparypa miaBieHus U 1 Ornpoc JlaTuuk Temneparypsl (TepMOIIapHbIii),
KpUCTaJIM3alMK MeTallla IITATHB C 32KMMOM; CIIUPTOBKA;
npoOupKa, CIUPT STHUIOBBIA WM CyX0€
roprouee; 5—10 r oy10Ba UM CBUHILIA B
rpaHyJiax.
8. OkcnepuMeHTaIbHas padoTta 1 becena. JlaTuuk TeMnepaTypbl (TEpMOMIApHbIN),
«OrnpeseneHue TeMepaTypbl [IpakTHuecka | IITaTUB C 3a)KUMOM; CIIMPTOBKA;
IUTaBJICHUS U KPUCTAIIM3ALUN s pabota npoOupKa, COUPT STUIIOBBIN MU CyXO0€
MeTajuia roproyee; 5—10 r ooBa uiIM CBUHLA B
rpa”ysax.
Paznen 2. IlepBoHayaibHBbIE XUMHYECKHUE | 12 IIpoexT
NOHSATHS.
9. DKkcnepuMeHTaIbHas padoTta 1 becena. JlaT4mK 37eKTPONPOBOJAHOCTH, IU(POBOIA
«OrnpeseneHue BOJONPOBOIHOMN U [IpakTHuecka | MUKpPOCKOM, XUMHYECKHI CTaKaH; CIUPTOBKA
JUCTUJIMPOBAaHHOW BOJBI» s paborta poOMpKH; ITATHB
JUTATIPOOMPOK; TIPEIMETHOECTEKIIO; TUTIETKA; TUT€JTh
HBICLIUIILIBL.CIIUPT STUJIOBBIN HIIM CYyXO€ TOPIOYEE;
1%-np1it pacTBOp HUTpaTa cepedpa; 1%-HbIid
pacTBop xJopuaa 6apus
10. DKcnepuMeHTalbHas padoTa 1 becena. JlaTuuk 371€KTpOnpOBOAHOCTH, LU(POBOM
«Onpenenenue BOJONPOBOIHOMN U [IpakTHuecka | MUKpPOCKOI, XMMUUYECKUH CTAaKaH; CIUPTOBKA

JTUCTUJUTUPOBAHHOMN BOIBI»

s paborta

TPOOHPKY; ITATHB
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JUTATPOOUPOK; TIPS IMETHOCCTEKIIO; TUTIETKA; THT€JTh
HBICIIUIIIBL.CIUPT 3THIIOBBIN HIIM CYX0€ TOproyee;
1%-np1it pacTBOp HUTpaTa cepedpa; 1%-Hblit
pacTBop xyopuza bapus

11.

DKcrepuMeHTalIbHAs
paborta«Brinenenue u
TMOIJIOIICHHUE TeIjIa — IPU3HAK
XUMHYECKON PEaKIIUn»

Omnpoc

JlaTyuk TeMnepaTypbl INIATUHOBBIN, /1Ba
XUMHUYECKUX cTakana (50 mn),
IPOMBIBAJIKA C IUC- TUITUPOBAHHOMN
BOJIOM, CTaKaH JJISl CTUBA OTPAaOOTaHHBIX
pPacTBOPOB.

Marepuaisl ¥ peakTHBBI: ATFOMUHUEBAS
IIPOBOJIOKA MU TpanyJibl, 20%-Hblil
pacTBop ru- Apokcuaa Hatpust NaOH,
10%-Hbl#t pacTBOP YKCYCHOM KUCITOTBI
CH3COOH, runpokapboHat HaTpus
NaHCQO3.

12.

DKcnepuMeHTaIbHas
paborta«Brienenue u
MOTJIONIEHUE TeTlIa — PU3HAK
XUMHUYECKOHN peakinm»

Becena.
IIpakTuyecka
st paboTa

JlaTuuk TeMIiepaTypsl ILIATHHOBBIN
JlaTuuk TeMnepaTypbl IJIATUHOBBIHN, /1Ba
XUMHUYECKUX cTakaHna (50 min),
IIPOMBIBAJIKA C AWC- TULIMPOBAHHOMN
BOJIOM, CTaKaH JUIsl CIMBa OTPabOTaHHBIX
pacTBOpPOB.

Matepuanbl U peakTUBbBI: ATIOMUHUEBAs
IIPOBOJIOKA WM I'panyiibl, 20%-HbII
pactBop ru- apokcuaa Hatpust NaOH,
10%-HBIii pacTBOp YKCYCHOM KHCIIOTHI
CH3COOH, runpokap6oHat HaTpus
NaHCQO3.

13.

DKcIepuMEHTANIbHAS
pabota«PaznoxeHnue BOAbI
AIEKTPUIECKUM TOKOM)»

Omnpoc

[Ipubop 11t ONBITOB C BAEKTPUUECKUM
TOKOM, PUOOP /TSI OIIBITOB C
INEKTPUYECKUM TOKOM; HCTOYHUK
MIOCTOSIHHOTO TOKa: MPOOUPKHA — 2 IIT.,
MIPOHYMEPOBaHHbIE; JTYYMHKA; CIUPTOBKA;
npoOKH — 2 T, THHLET.
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Marepuaiisl ¥ peakTUBBI: CIIUPT
9THI0BBIN, 10%-HbIi1 pacTBOp IIETOUH.

14. DKcrnepuMeHTallbHAs Becena. [Ipubop 11t ONBITOB C IIEKTPUUECKUM
pabota«Pa3ioxenne BOabI [MpakTryecka | TOKOM, MPUOOP TSI OIIBITOB C
ANEKTPUYECKUM TOKOM» st paboTa INEKTPUYECKUM TOKOM; UCTOUYHUK
MOCTOSIHHOTO TOKA: TPOOUPKU — 2 TIT.,
POHYMEPOBAHHBIE; JIYYMHKA; CIIUPTOBKA;
npoOKK — 2 1T, MUHLET.
Martepuaibl ¥ peakTUBbI: CIIUPT
9THI0BBIN, 10%-HbIi1 pacTBOp IIETOYH.
15. 3aKOH COXpaHEHUS MaCChI Ormnpoc Beckbl anekTpoHHBIE, BEChI
BEIICCTB TEXHOXVUMHYCCKHE WITH AJICKTPOHHBIC;
cBeya; Koi- 0a miockomoHHas 250 v,
JIOXKKA TSI COKUTaHUS BEIICCTB.
Matepuasbl U peakTHBBI: CBEYA.
16. DKCTepUMEHTAIIbHBIIN OIBIT Becena. Bechl anekTpoHHBIE, BEChI
«3aKOH COXpaHEHUS MacChl [MpakTHyecka | TEXHOXUMHYECKHE WJIH JICKTPOHHBIC;
BEIIECTB st paboTa cBeya; KoJ- 0a TiockoaoHHas 250 mi;
JIOXKKA JIJISI COKUTaHUS BEIICCTB.
Martepuanbl U peakTHBBI: CBEYA.
17. CocraB Bo3myxa» Omnpoc HITaTUB, CHUPTOBKA, CTEKJISTHHAS MaI04Ka,
Jy4WHa, CTaKaH ¢ BOJOU. KpacHbIA(ochop.
18. DKcriepuMeHTalTbHAS paboTa Becena. IITaTHB, CIUPTOBKA, CTCKJITHHAS ITAJIOUKa,
«OrmpeneneHne cocTaBa BO3ayXa» [IpakTruecka | TyuyuHa, CTakaH C BOJOM.
s paborta KpacHbIA(ochop.
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19. DKcrniepuMeHTalIbHAs paboTa 1 1 Onpoc MPEJMETHOE CTEKJIO; ABE TIPO- OMPKHU;
«Ilony4enne MEIHOrO Kynopoca» IJIaCTUHA C THE3AMH JJIsl IIPOBEICHMS
KareJIbHBIX peakiuil (0emoro meera);
JepKaTelb i TPOOUPKH; MUITETKA,
CIUPTOBKA.

Marepuainsl u peaktubl: okcua meau (1I),
MOJTyYEHHBIH Pa3I0KEHUEM OCHOBHOTO
kapOonara menu, 20 %-HbIi pacTBOp
CEPHOI KUCIIOTHI.

20. OkcrnepuMeHTaIbHas padora 1 1 becena. IPEIMETHOE CTEKIIO; JBE MPO- OUPKHU;
«[loyueHne MEeIHOTO KYIIOpOCcay [IpakTuyecka | miacTuHa ¢ THE3IAMHU IS TPOBEICHUS
st paboTa KareJabHbIX peakuuii (0enoro 1Bera);
JeprKaTesb IS IPOOUPKY; ITUTIETKA;
CIIHPTOBKA.

Marepuansl 1 peaktuBbl: okcua meau (1),
MOJYYEHHBIN Pa3ioKEHNEM OCHOBHOTO
kapboHata menu, 20 %-HbIi pacTBOP
CEpPHOM KHUCIIOTBI.

Pasznen 3. PacrBopsbI. 10 5 5 IIpoexT

21. 3aBUCUMOCTb PACTBOPUMOCTH 1 1 Onpoc
BEIIECTBA OT TEMIIEPATYPHI

Jlatuuk Temneparypsl, 2 crakana Ha 150
MJI; TpOOMpPKA; BaTa; IIMATeNh;
CTEKJISIHHASI MTAJIOUKA C PE3UHOBBIM
KOJIBIIOM; CIIUPTOBKA WUJIM 3JIEKTpUUYECKasi
IJIUTKA; IPOMBIBAJIKA.

Marepuansl 1 peaKTHUBBI:
JUCTWUIMPOBaHHAs BOJA;
KpUCTAIJTNYECKHE XJIOPHIbI KaJIUs U
HAaTpHsl; U3BECTKOBAs BOJA.

22. DKcnepuMeHTalbHas padoTa 1 1 becena. JlaTauk TemmepaTyphi JaTank
«VI3ydeHne 3aBUCHMOCTH Hpagﬂ/lqecxa TemmepaTypsl, 2 crakasa a 150 M
pacTBOPUMOCTH BCIECTBA OT i1 pabota npoOHMpKa; BaTa; IIaTelb; CTEKITHHAS
TEMIIEPATypPhI»

IaJIOUKa C pC3MHOBBIM KOJIBITIOM,
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CIUPTOBKA WJIM 3JIEKTpUYECKas MINTKA;
IIPOMBIBAJIKA.

Matepuanbl U peaKTHUBBIL:
JUCTWIMPOBaHHAs BOJA;
KPUCTAIMYECKHE XJIOPU/IbI Kalusl U
HaTpUsl; U3BECTKOBAs BOJA.

23. DkcrnepuMeHTallbHas paboTa Onpoc NPeIMETHOE CTEKIO; TIPOGUpKA;
«Habmiosienne 3a poctom JepKaTeNb Ui IPOOUPKHU; ITUIIETKA;
KPHCTaJIIOBY CTIHPTOBKA.
Marepuainsl U PeaKTUBBI: CYIb(QaT IIMHKA
ZnS0O4 - TH20.
24. DKcnepuMeHTallbHas padoTa becena. MPEMETHOE CTEKIO; TIPOBUpKa;
«Habmoienue 3a pocToM TIpaKTHaecKka | jenycarens s MPOGHPKH; MHIIETKA;
KpHUCTAJIJIOB st paboTa CHHPTOBKA.
Marepuainsl 1 peaKTUBBI: CY/Ib(aT IIMHKA
ZnSO4 - TH20.
25. OkcnepumenTanbHas pabora Omnpoc JIaTurK TEMIEPATYpPBI, XUMUYECKUH CTAaKaH
«IIepechIeHHBINA PACTBOP» (100—150 mu1) ¢ x0n0AHOH BOJOH,
npoGupKa, TPOOUPKA MEPHAs, IITATHB C
JIAIIKOM, CIIUPTOBKA.
Marepuansl U PEaKTUBBI: CIIUPT
STUJIOBBINA, KPUCTATUTMUECKUH THOCYIb(aT
HaTtpus (Na2S203 « SH20).
26. OkcnepumenTanbHas pabora becena. JlaTuMK TeMIepaTyphl, XHMUIECKUI CTaKaH
«ITepechIlIeHHBIA PaCTBOP» HpagTquCKa (100—150 mu1) ¢ XOI0IHOM BOIOH,
s paboTta

mpoOupKa, MPoOHpPKa MepHas, ITATUB C
JanKoOH, CIUPTOBKA.

Marepuainsl ¥ peaKTHBBI: CIIAPT
STUJIOBBIH, KPUCTANTMYECKUN THOCYNIb(DAT
Hatpus (Na2S203 « SH20).
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af KonuenTpaiys Beuects 1 1 Omnpoc MATh IPOOUPOK MU MepHBIX K016 (100

MJT), TP UCITOJIb30BAHUU KIOBET
6onbmoro oobémMa; aBe munetku (10 mi);
XUMHUYECKHI CTaKaH; TPyIlia pe3uHOBAs,
POMBIBAJIKA C AUCTUIUIMPOBAHHON BOJIOM.
Martepuaibl U peaKTUBBI: PaCTBOPHI
cynbsdara menu (II) CuSO4 50 r/n (B
pacuére Ha 0e3- BOJHOE BEIIECTBO) WU
nepmanranara kanuss KMnO4 50 mr/m,
poObl C HEU3BECTHOW KOHIIEHTpaLuei
COOTBETCTBYIOIIMX BEIIECTB.

28. DKCTepUMEHTAIBHBII OMBIT 1 1 Becena. MATH TPOGUPOK HITH MEPHBIX ko6 (100

«Orpeenenne KOHIEHTPALUH IIpakTHYeCKa | \iny npy enmonb30BaHMH KIOBET

st paboTa S o .
BELIECTB KOJIOPUMETPUUYECKUM 10 p Ooubiioro o0béMa; aBe mumnetky (10 m);

XUMHUYECKUH CTaKaH; rpylla pe3uHOBas;
MIPOMBIBAJIKA C TUCTHJIIMPOBAHHON BOJOM.
Marepuainsl ¥ peakTHBBI: PaCTBOPHI
cynbdara meau (II) CuSO4 50 r/n (B
pacuére Ha 6e3- BOJHOE BEILECTBO) UM
nepmanranata kanusg KMnO4 50 mr/n,
poObl ¢ HEM3BECTHOM KOHIIEHTpauuei
COOTBETCTBYIOIINX BEIICCTB.

KaIMOPOBOUYHOMY rpaduKy»

29. «Ornpenenenne TeMIeparypbl 1 1 Onpoc NPOBHPKa, ITATHE C JATKO# 1 MyhTOi,
paznokeHus CIIUPTOBKA.
KpHucTaJuiornaipata» Marepuainbl 1 peakTHBBI: CIIUPT
STHJIOBBIHN, HECKOJIBKO KPUCTAJUIOTHIPATOB
30. «Omnpenenenue remneparypsl |1 1 Becena, NPOGHpKA, IITATHB C NATKOH H My(TO,
paznokeHus CaMOCTOATEND | crynropKa.
KpUCTAJIJIOTUIpaTay Has pabora MaTepHasBl H PeakTHBEI: CITHPT
STHJIOBBIH, HECKOJIBKO KPUCTAJUIOTHAPATOB
Paznea 4. OcHOBHBIE KJ1aCChI 6 3 4 IIpoexT

HEOPraHuIE€CKHUX cOeMHEeHHUN.
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31. OO1masi XxapaKTepUCTHKA Ormpoc
OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCIMHEHHIH
32. OKCIEPUMEHTANBHDIH becena, Jlatumk pH, mratue ¢ 3aKUMOM, ISTH
onbIT«Onpezenenue pH 5 Omnpoc XUMHYECKHUX CTAKaHOB (25 MIT), IPOOUPKH,
PacTBOPOB KUCJIOT M IIETO09CH» HPOMBIBAJIKA C JUCTH/UIMPOBAHHON BOJIOM.
Marepuansl u peaktussl: 0,1M pacTBOpHI
HCI, HNO3, NaOH, Ca(OH)2
(HaCBIILEHHBIH pac- TBOP), PACTBOPLI
MH/MKATOPOB: IAKMYCa, METUIIOBOTO
opaHkeBoro, GpeHon(ranserna; yHuBep-
cabHas MHAUKATOpHAs Oymara;
¢bunpTpoBaNbHAS OymMara.
33. OKCrepUMEHTAITbHbIH becena, Jlatuuk pH, IITaTHB ¢ 32KUMOM, IISITh
ombir«Onpenenenne pH TIpakTHIeCKO | 4\ pgeckix cTakanoB (25 M), POGHPKH,
PacTBOPOB KUCIIOT M IIEJI0ueii» € 3a/1aHue MPOMBIBANKA ¢ MHCTHLTHPORAHHOMN BOTOM.
Marepuansl u peaktusbl: 0,1M pacTBOpbI
HCI, HNO3, NaOH, Ca(OH)2
(HaCBILIEHHBII pac- TBOP), PACTBOPBI
MHIMKAaTOPOB: JIAKMYCa, METUIIOBOTO
opamkeBoro, GpeHondranenna; yausep-
caJlbHas MHIUKATOpHas Oymara;
¢unbpTpoBabHAs Oymara.
34. OKCIepUMEHTaIbHbIH becena, Jlatumk pH, mITaTHB ¢ 3aKUMOM; TISITh
onbiT«Onpenenenue pH Omnpoc

Pa3IMYHBIX Cpel»

XUMHUYECKHUX CTAKaHOB (25 Mi);
MTPOMBIBAJIKA.

Marepuanibl U peakTUBBI: YHUBEpCAIbHAs
uHauKaTopHas 6ymara, 0,1M pacTBopsI
xsnopoBoaopoaa HCl u ruapokcua
Hatpusi NaOH, BogonpoBoHas Boja,
COKHU, MUHEpaJIbHasi BOJa, paCTBOPHI
CTUPAJIBHBIX MOPOIIKOB, SKCTPAKTHI Yas U
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Kode.

35.

DKCrepuMeHTaIbHBIN
onbIT«Onpenenenue pH
Pa3IUYHBIX CPEa»

becena,
[IpakTuuecko
€ 3a/1aHue

Haruuk pH, wratus ¢ 3a)KuMoM; MSATh
XUMHUYECKHUX CTAKaHOB (25 Mi);
IIPOMBIBAJIKA.

Marepuansl U peakTUBbL: YHUBEpCAIbHAs
uHAuKaTopHas Oymara, 0,1 M pacTBopbI
xsnoposoaopoaa HCl u rugpokcuna
HaTpus NaOH, BoonpoBoiHas Boja,
COKHU, MUHEpaJlbHas BOJa, paCTBOPbI
CTUPaJIbHBIX MOPOLIKOB, SKCTPAKTHI Yasi U
Kope.

36.

DKCrepUMEHTATbHBIN
onbIT«Peakiyst HeHTpanu3anumy»

becena,
ITpakTuuecko
€ 3aJJaHne

Harunk pH, no3arop o0bpEéMa KUAKOCTH,
OropeTKa, JaT4YUK TeMIIepaTyphbl
IJIATUHOBBIN, JAaTYMK JABJICHUS,
MarHuTHas Melajika




Jara nayaua yuyeonoro roga: 01.09.2023 r.

JaTta oxoHuanus yuyedHoro roga: 31.05.2024 r.
KosmnyecTBo yueOHBIX HelesIb: 36 yIeOHBIX HEIEIb
KoanuecTBo yueOHBIX AHel: 36 yueOHBIX qHEH
KosnuyecTBo yueOHbIX YyacoB: 36 y4eOHBIX YacoB
PexxuM 3aHATHI: 3aHATHS KpYyXKKa «XUMHUS» TpoBoAsTCs | pa3 B HeZeNo 1o 1 3aHATHIO 110 45 MUHYT KaKJ0€.

2 200 oOyuenusn
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Neni/m Hdara HaumeHnoBaHnuepasaejioBUTEM KosunuecTBO 4acoB DopMbIATTECT Hcnoan3oBanue 060py10BaHuUsA
aluM/KOHTPOJI LEHTPA eCTeCTBEHHOHAYYHOM U
Bcero | Teopus ([IpakTuka . .
1 TeXHOJIOTHYeCKOH HANpaBJIeHHOCTel
«Touka pocra»
Paznea 1. OCHOBHBIE KJIACCHI 4 4 IpoekTt
HEOPraHU4eCKMX COeTNHEHMN I
1. DKcrepuMeHTanbHbIN onbIT«Peaknus | 1 1 becena, Hatuuk pH, OropeTka, 1aTuuk
HEUTpanu3anum» CaMOCTOSITEIIbH | TEMIIEpaTyphl, TaTYUK JABICHUS,
as pabota Martepuanbl U peaKTHUBBIL:
JUCTUJUIMPOBAHHAS BOJIA; COJISIHAS
kucnota, 0,1M pactsop; 0,1M
pacTBopa ruApokcuaa Hatpus; 1%-Hbii
pactBop ¢eHoydranenHa.
2. OKCIEpUMEHTAJIbHBIN 1 1 becena, Hatuuk pH, no3arop o0béMa
onbiT«OcHoBanus. TernmoBoit 3 dext CaMOCTOSITEIIbH | )KUIKOCTH, OFOpETKa, TaTINK
peakly TuIPOKCUIa HATPUs C ast pabota TEeMIIepaTypbl IUIATUHOBBIN, TATUYUK
YTIIEKUCIIBIM Ta30M)» JABJICHUS,
3. DKCrepUMEHTaTbHBIN 1 1 becena, Jlatank pH, Mepras kon6a — 250 Mi;
onbIT«OnpeieieHne KUCIOTHOCTH CaMOCTOATENBH | 1y meprbIii — 100 ML
TIOHBLD ast pabota Marepuaisl U PEaKTUBBL: PACTBOP
xnopuaa kamus — 1 M.
4. OKCHepUMEHTAJIbHBII 1 1 becena, JlaTuuk Temneparypbl
onsIT«Temneparypa niaBieHUs CaMOCTOSITENIbH
BEILECTB C Pa3HbIMU TUTIAMU ast pabota
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KPpUCTAJUIMICCKUX peHIéTOK»

Pa3pgea 2.

T

ITpoekT

5.

OKCNepUMEHTATIbHBIN
onbIT«TernoBoit apdexr
pPacTBOPEHMSI BEILIECTB B BOJIEY»

[E=N

becena,
CaMOCTOSATEIIbH
as pabora

Jatuuk Temreparypsl, ctakad Ha 150
MJI — 3 IUT.; CTEKJIAHHAS M1aJ0YKa;
MepHas MPoOUpKa; MIMaTeNb — 2 MT.
Marepuainsl 1 peakTHBBI: CEpHast
KHCII0Ta (KOHIL.); TUIPOKCU] HATPUS
KPUCTANIMYECKUI; HUTPAT aMMOHMSL.

DKCTepUMEHTAIbHbII
OMBIT«DIEKTPOJIUTHI U
HEDJIEKTPOIIUTHD)

becena,
CaMOCTOSATEIIBH
as pabora

JlaT4mK 3JEKTPONPOBOIHOCTH, CTAKAHBI
Ha 50 MJI; INTaTUB C 3aKUMOM.
Marepuaibl ¥ peakTHBBI:
JTUCTUUITMPOBaHHAsA BOJa; 110 20 mut
STHJIOBOTO CIIUPTa, OCH3WHA, KEPOCUHA,
5%-HoT0 pacTBOpa caxapo3bl, pacTBOPa
cnupta (1:1), 5%-Horo pacTBOpa
xjopuaa HaTpus; 5%-HOro pacTBOpa
XJIOPOBOAOPOA; 5%-HOTo pacTBOpa
THJIPOKCHUJIA HATPHS, TOBAPEHHAS COJTh
(TBEpHas), caxap (TBEpABIN).

DKCIepUMEHTaIbHBIN ONbIT«BiusHue
PaCTBOPHUTEIISL HA AUCCOLUALINION

becena,
CaMOCTOATENbH
as pabora

JlaTuuk 371€KTpOnpOBOAHOCTH, 1BA
BBICOKMX XMMUYECKHX cTakaHa (50 mn);
CTEKJISTHHAs MMaJloyuKa.

Marepuans! u peaktussl: CuCl2
0€3BOIHBIN (MMEET KOPUYHEBHIH IBET.
[Tonyuarot, HarpeBas KpUCTAIIIOTUAPAT
B YallIKe I BHIIApUBAHUS. XPaHSIT B
IUIOTHO 3aKPBITOM COCYZE); alleTOH WU
CIUPT.

DKcrepuMeHTaNbHbIN ONbIT«CUIIbHBIE
U clia0ble AJIEKTPOIIUTHI

Bukropuna

JlaTuuK 31€KTpONPOBOAHOCTH, TPH
XUMUYECKHUX cTakaHa (25—50 mu).
Marepuans! 1 peakTuBbl: 10 %-Hbie
pacTBOPHI COJISTHOM, a30THOM 1
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YKCYCHOU KUCJIOT (KeTaTeIbHO B
KareJabHUIaxX ); GUIBTPOBAIILHAS
Oymara.

9. OKCepUMEHTAJIbHbII becena, JIaT4HK IEKTPONPOBOIHOCTH,
OMBIT«3aBUCUMOCTb CaMOCTOSITENBH | GoneTica 1Tl 1032TOP, MEPHBIH
AIIEKTPOIPOBOTHOCTH PAaCTBOPOB ast pabota mumEap (100 MIT); TPY XAMHTECKIX
CHJIBHBIX SJICKTPOJINTOB OT crakana (100 mi1), ITaTUB XMMHYECKHI
KOHIICHTPAIIUU HOHOBY ¢ NANKO# 1 BYMS MydTaMH,

dbunbTpoBasibHaAs OyMmara.
Marepuansl 1 peaktuBbl: |M pactBopa
xJiopuia Hatpusi; 1M pactBopa xjopuia
kanbLus; 1M pactBopa xsopuja
QUTFOMUHUS

10. OKCepUMEHTaIbHbII becena, JIaT4HK DJIEKTPOIPOBOIHOCTH, 7
onbIT«OMNpeeNIeHne KOHIIEHTPaIU CaMOCTOSITENBH | yyeTrx i cyXHX POGHPOK; MEpHBII
COJIH TIO AJIEKTPOITPOBOTHOCTH ast pabora UMD Ha 50 MIT; CTEKISHHAS
pacTBopa» nanoyka; crakad Ha 400 mu (uis

cnuBa); puabTpoBaibHas Oymara.
Marepuaibl U peakTHBBI:
JTUCTUUTMPOBaHHAs Boja; 250 Mt
pacTBoOpa XJOpHAa HATPUS C MaCCOBOM
KOHIeHTpanuen 1 /1.

11. DKCcIepUMEHTATbHBIN Becena, JlaTyuK 37eKTPONPOBOAHOCTH, 103aTOP
onbIT«B3anuMoaencTBue ruIpoKcHia CaMOCTOSITEJIHH | 00bEMa KUKOCTH, OIOpETKA
Oapusi ¢ CepHON KUCIOTON ast pabora

12. OKCIeprMeHTalbHbIH becena, JIaT4K >IEKTPOINPOBOIHOCTH, CTAKAHBI
onbIT«O0pa3oBaHme coiel aMMOHHUS CAMOCTOATENbH | 1o 5() vyt — 2 [T CTAKAH JUIS CITHBA.

as pabota MarepHanbl U PeakTHBBI:
¢GuIbTpOBaIbHAS Oymara; pacTBOPbI
NH3 u CH3COOH 0,05 mons/m.
Pa3nea 3. Xumuyeckue peakuuu. OBP IIpoekTt
13. DKCIepUMEHTATBHBIN becena,

JlaTuuk Temreparypsl IIAaTUHOBBIM,
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onbIT«3yuenne peakuuu CaMOCTOSITENBH | cTakaH 50 MJ1 — 3 IIIT.; IITaTeNb;

B3aMMOJICHCTBUSI CYyJIb(HUTA HATPHUS C as pabora CTEKJISIHHASI MTAJIOYKa.

MEPOKCUIOM BOZOPOIa» Martepuaibl U peaKTHUBbI: IEPOKCU]T
BOZI0po/a 3%-HbIi HACBIILIEHHBIN
pacTBop cyibbuTa HATPUSI
CBEXKEIPUTOTOBJICHHBIH.

14. OKCHEepPUMEHTaIbHBIH becena, Jaruuk pH, 4 XMMHYECKHMX CTaKaHa Ha
onslT«l3menenue pH B xone CaMOCTOATEIbH | 50 vy ryraTus ¢ Nankoil 1 MydToil,
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX as pabota Marepuansi u peaktusr: 40 i 0,1 M
peaxiuin pacTBOpa HepMaHrasnara kanus; 30 mi

0,1M pactBopa cyibduta Hatpus; 30
mi 0,1M pactBopa cynbdara mapradia
().

15. OKCrepUMEHTalIbHBIA becena, Xumuueckuii ctakad Ha 100 M.
onbIT«CpaBHUTEIbHAS CaMOCTOATENBH | Marepyalsl U peakTHBHI: MHKOBA,
XapaKTEepUCTHUKA BOCCTAHOBUTEIHHOM as pabora CBUHIIOBAS, MEIHAS, JKEIC3HAS
CTIOCOOHOCTH METaIIIOB (cTanbHas), aMOMUHUEBAs IUIACTHHKU

(BMECTO IJIACTHHOK MOKHO
UCIIONIE30BaTh (DOJIBIY WIIH MIPOBOJIOKY);
1M pacTBOp XJI0pUAa HATPHUsL.

16. DKCrepuMEHTaIbHBIN becena, JIaTYHK TeMIIEPaTypbI
onbIT«3yueHne BIUsSHUS Pa3InIHbIX CaMOCTOATENBH | 1oy OBEIif. AMEKTPHEECKas TUTHTKA;
(haKkTOpOB Ha CKOPOCTH PEAKITHI ast pabota CTAKAH XMMHYECKHit Ha 250 MI;

HITTATENb; KPUCTAILTU3ATOP LIS
MPOMBIBaHUS coCyn0B JIaH0bTa;
npobupku [1X-21 (3 mT.).

Martepuanbl U peaKTUBBI: COJSTHAS
kucnota (4%-Hblil); colisiHas KMCI0Ta
(10%-HbIit); KyCOUKH Mpamopa;
MOPOIIOK MpPaMopa; YKCYCHasl KHCIIOTa
(6%-HbIi1); IMHK; TIEPOKCHU] BOAOPOIA
(3%-mprit); auokcua mapranma (IV).
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17. DKCIepUMEHTATbHBINA 1 1 becena, JATIHK TeMIIEpaTyphI
onbIT«/3yueHne BAUSHUS PA3TUIHBIX CAMOCTOATENBH | o myH 0BT AMEKTPHYECKas TUTHTKA;
(akTOpPOB Ha CKOPOCTh PEAKLIUN» as pabora CTAKaH XUMUUCCKHit Ha 250 M,
LINATeNb; KPUCTAIUIU3ATOP IS
IIPOMBIBaHMs cocy10B JlaHm0I1bTa;
npoobupku [1X-21 (3 mrt.).
Marepuainsl 1 peakTHBBI: COJISIHAs
kucnota (4%-Hblil); coyisiHas KMCIOTa
(10%-Hblit); KYCOYKH MpamMopa;
HOPOILIOK MPaMOPa; YKCYCHAsl KUCIIOTa
(6%-HbIi1); IMHK; IEPOKCHI BOIOPOA
(3%-ubIit); quokcu Mapranna (IV).
Pa3znea 4. HemeTtaiabl 15 13 IIpoekT
18. OO011ast XapakTepucTHKa HemeTauioB | 1 Ornpoc
19. OKcrepuMEeHTabHBIN OIBIT 1 1 becena, Anmnapat Ui IpOBeICHUS] XUMHUECKUX
«3yuenune pu3anyeckux u caMocTosTelNbH | mporeccoB (AIIXP)
XMMHUYECKHX CBOHCTB XJIOpay ast pabota
20. OKCHepUMEHTAIbHBII OIBIT 1 1 becena, Matepuasl U PEAKTUBBL: COJIIHAS
«OrnpeneneHue cosiepKaHus XJIOpU/I- CaMOCTOATENBH [gycroTa (KOHLL), AMXPOMAT KaJHs,
HMOHOB B TUTHEBOM BOJICH as pabora o
pacTBOp Opommia kanus (2%), pacTBop
roauaa kanus (2%), pacTBop JakMyca
WM Apyroro kpacurens (pykcu- Ha),
pacTBOp Xxjopuaa xenesa (1),
KpaxXMaJIbHBII KIEHCTED
21. DKcIepuMEeHTaATbHBIN OIBIT 1 Becena, ATIMapar /Ui POBE/IEHHS XHMITECKIX
«Ornpenenenue coaepxaHus XJI0pua- CaMOCTOSTENBH | eccon (ATTXP), CIUPTOBKA WM
MOHOB B ITUTHEBOU BOJIEN as pabota SeKTpHIECKas TUTHTKA
22. OKCIIEPUMEHTAIBHBIN OIBIT 1 1 becena, Matepuansl U PEAKTUBBL: COJIIHAS
«OrnpeneneHue cojiepKaHus XJIOpHU/I- CaMOCTOATEINBH [gycroTa (KOHLL), AMXPOMAT Kaus,
MOHOB B IIUTHEBON BOJIEN as pabota

pactBOp Opomuaa kanus (2%), pacTBOp
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roauaa kanus (2%), pacTBop 1akMmyca
WM Apyroro Kpacurens (pykcu- Ha),
pacTBOp xjopunaa xxenesa (II),
KpaxXMaJIbHBIN KIIeUCTEp

23. OKCMEPUMEHTAIbHBINA OIBIT becena, Anmnapat 1151 TpOBEACHUSI XUMUYECKUX
«ITonyuenue cepoBomopoaa u caMocTosTelbH | peaknuii (AIIXP), mpubop s
W3Y4YEHUE €r0 CBOMCTBY. as pabota NOJIy4eHHs Ta30B WK annapat Kunna
24. DKCIepUMEHTaNbHBIA ONBIT «CUHTE3 becena, Anmnapar Uil IpOBEACHUS XUMUYECKUX
cepoBojopona. KauectseHHsle camocTtosaTelnbH | peakuuii (AIIXP), mpubop mis
peaklMu Ha CEpOBOAOPO. U as pabota MOJIy4eHHs Ta30B WK annapat Kunna
CyIbQHUIBI»
25. € KCHCPHMeHTaHBHH% becena, ATIXP; ciupTOBKa UM dJIEKTpHYECcKast
OHI)IT«I/ISyT-IeHI/IeVCBOI/ICTB CEPHHUCTOTO CaMOCTOATENBH | yyryca MaTepHATB! M PEAKTHBHL:
rasza v CEpHUCTOUN KUCIOTBI» as pabota CyTbhUT HATPHS; cepHAs KUCIOTa
(KOHI1.); pacTBOp JJaKMYycCa;
1%-HbIii pacTBOp TUAPOKCUIA HATPUS;
pactBop ¢enondranenna; 5%-Hpii
pacTBop KapOOHaTa HATpHs,
pa3baBieHHbIN pacTBOP Moia (3KEATOrO
uBeta); 10%-HbIil pacTBOpP THAPOKCHIA
Ha- TPUSI; AKTUBUPOBAHHBIN yTOJIb.
26. DKCrepUMEHTaTbHBIN becena, JlaT4MK 3JIeKTPONPOBOAHOCTH
onbIT«OCHOBHBIE CBOMCTBA aMMHUAKa» CaMOCTOSITEIIbH
ast pabota
27. OKCIIEpUMEHTAIBHBIN OIIBIT: becena, JATYMK TEMITEpaTypsl, JaT4uK pH,
«[Tonyuyenne okcuma azora (IV) u CaMOCTOSITEJIbH | JaTYUK AJIEKTPOIPOBOJAHOCTH, annapar
W3Y4YEHUE €TI0 CBOMCTBY» as pabota JUISl IPOBEJICHUS] XUMHUYECKUX PEaKIINN
(AITXP), MarHuTHAs MemIanKa
28. DKCIEPUMEHTATbHBIN OIBIT becena, JATYUK TeMIIepaTyphl, 1aT4uk pH,
«Oxucnenune okcuaa azota (II) mo CaMOCTOSITEJIBH | JATYUK JIEKTPONPOBOIHOCTH, anmapar

okcuaa azora (IV)»

ast pabota

JUISL IPOBEJICHUS] XUMHUUYECKUX PEAKLIMI
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(AITXP), MarHuTHas MeIIaIKa

29. OKCepUMEHTAJIbHbII becena, JaTYMK TeMIIepaTypsl, JaT4uk pH,
onbIT«B3aumoielicTBue OKcHia a30Ta [IpakTrueckas | AATYMK AJIEKTPONPOBOIHOCTH, allapaT
(IV) ¢ Bo0ii 1 KHCIOPOJIOM, pabota JUTSL IPOBEJICHUSI XUMUUYECKHUX PEaKIInii
MOJTYy4YECHHE a30THOM KUCIOThD) (AITXP), MarauTHas MeIIaIKa
30. DKCTIepUMEHTATBHBII Becena, BECHI TEXHUYECKHE, OIOKC; KOI0a
onbIT«OnpeaeeHne HUTPAT - HOHOB B IIpakTtuueckast | MmepHas 1000 cm3 — 1 wIT.; numnerka 5
IIATATEIbHOM PacTBOPE» pabota cm3 — lwr.; nunerka 10 cM3 — lmr.;
nunerka 15 cM3 — 1 mIT.; konbda
mepHas 100 cM3 — 6 mit.; nuneTka
rpangyupoBanHas 10 cm3 — 1 wr.;
nuneTka rpaayuposanHas 20 cm3 —1
IIT.; MWIMHIP MEPHBIN 25 cM3 — 2
IIT.; cTakaH xuMuueckui 50 cm3 — 8
IIT.; cTakaH xuMmudeckuit 100 cm3 — 1
IT.;
31. DKCMepUMEHTATBHBIN becena, BeChI TEXHUYECKHE; OIOKC; K0y10a
onbIT«OINpeneneHue HUTpaT - HOHOB B [IpakTnueckas | mepnasg 1000 cM3 — 1 wiT.; nunerka 5
MIATATEIbHOM PacTBOPE» pabota cM3 — lwt.; nunerka 10 cM3 — lmr.;
nuneTka 15 cm3 — 1 mT.; koa0a
mepHas 100 cM3 — 6 miT.; nuneTka
rpagynpoBaHas 10 cM3 — 1 mir.;
nuneTka rpaayupoBanHas 20 cm3 —1
IIT.; WIAHIP MEPHBIHA 25 cM3 — 2
IT.; CTakaH xumuueckuit 50 cm3 — 8
mT.; crakad xumuueckui 100 cm3 — 1
IT.;
32. OKCrepUMeHTaTbHBIH 5 becena, JlaT4uK >JIEKTPOIPOBOIHOCTH, CTAKAH
onbIT«OnpeesieHne aMMHaYHON [pakTHaeckas | ua 50 v — 2 IIIT.; CTEKITAHHAS MAN0YKa
CEJIUTPHI U MOUEBUHBD) paboTta — 2 mr.; mmaTenh — 2 T

HpOMI)IBaJ'IKa C )IHCTHHHHpOBaHHOfI
BOJIOM.
Marepuainsl 1 peaKTUBBI: MOYCBUHA;
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aMMHuadHas CCIInuTpa;
JUCTUJIJIMPOBAHHAA BOJA.

Pa3znen 5. MeTtajLbl 2 IIpoekT
33. OO01ast XapaKTEpPUCTHKA METAIIIIOB 1 Ompoc
34, Pa3HOOOpasue MeTaIOB U CIIABOB becena, Komnekiust MmetaiuioB
CaMOCTOATENIbH
as pabora
35. DKCrepUMEHTAIbHbII 1 Becena, JlaTuuk 371eKTpOnpPOBOAHOCTH,
onbIT«B3auMoaencTBue N3BECTKOBOM [IpakTrueckasi | MarHWTHAs MENIATKA, IPUOOP IS
BOJIBI C YTTICKUCIIBIM Ta30M» pabota MOJTy4eHus Ta30B WM anmnapat Kumnma
36. DKCHepUMEHTAIbHBIIN OIBIT Becena, JIATUHK TABJICHHS, KOJIOA
«Oxucnenue xene3a BO BIKHOM Hpaxruaeckas |y ockononnas oGbEMoM 500 M1 — 2
BO3AyXe» pabota IIT.; NpOOKa PE3NHOBAS C OTBEPCTHEM

JJIA JaT4YKrKa.

MaTCpI/IaJIBI H PCAKTHUBELIL: ITIOPOIIOK
BOCCTAHOBJICHHOT'O K€JIC3a; ITIOPOUIOK
MCIH.
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V. OEHOYHBIE MATEPUAJIbI

5.1. Kpurepuu oueHMBAHHUS JIAOOPATOPHOI (MPAKTHYECKOH, IKCNEPUMEHTAIbHOMI
padoThl) padoThI:

YpoBeHnb [Moka3zarenu (KpuTepun)
BbINIOJIHEHH S
padoThI
Buvicokuit yposens Eciu ywammiics BbImodHSET paboTy B MOJTHOM o00BEME C

COOJIIOICHHEM HEOOXOIMMOM IOCJIEIOBATEILHOCTH TPOBEICHUS
OMBITOB U U3MEPEHUI; CAMOCTOSITENILHO U PAlMOHAIIBHO MOHTHPYET
HeoOXoauMoe 000pY0BaHUE; BCE OMBITHI MPOBOJMUT B YCIOBHSIX U
peKHMax, 00SCIICUNBAIOIINX TOTYyYCHUE MPABUIBHBIX PE3yIbTaTOB
W BBIBOJIOB, COONtOgaeT  TpeOOBaHMS  MPaBWJI  TEXHHKH
0€30MacHOCTH; MPABWJIBHO M aKKypaTHO BBINOJHSET BCE 3alluCH,
TabJIULbI, pUCYHKH. YepTexxu, rpaduKy, BEIUUCICHHUS.

Hdocmamounuii Yyamuiicss BBITOJHSET paOdOTy B MOJTHOM O00BbEME C COOJIOJCHHEM
YpoeeHb HEOOXOIUMOM  IOCIIEIOBATEIbHOCTH MPOBEICHUS  OIBITOB U
U3MEpPEHUIl;  CaMOCTOSITEIbHO ¥ PallMOHAIbHO  MOHTHPYET
Heo0XouMoe 000pyI0BaHME; BCE OMBITHI MPOBOJIUT B YCIOBUSX U
pekuMax, 00eCIIeYMBAIONINX MOyYCHHE MPABUIIBHBIX PE3YIbTATOB
U BBIBOJIOB; coOmomaeT  TpeOOBaHUS  MpaBWJI  TEXHUKHU
0€30MacHOCTH; MPaBUJIBHO M AKKYpAaTHO BBINOJIHSIET BCE 3aIlHCH,
TaOJIULIbI, pUCYHKU. UepTexu, rpaQ Ky, BEIYUCICHHUS.
HOponymeno aBa-tpu Heaoudera, He Oojiee OAHON Herpyoou
OIMOKH M OJHOTO HeJ04YeTa.

ba3zoewiit yposens Pabora BbIOJMHEHAa HE MOJHOCTHIO, HO OOBEM BBHIIOJHEHHOU €&
YaCcTH MO3BOJISET NOJYYUTh NPaBWIBHBIN PE3yabTaT U BBIBOX; WIN
€ClIi B XOJ/ie¢ MPOBEACHUS OMNbITa M WM3MEPEHHUS OBbLIN JIOMYIIEHbI
OLIMOKH.

Huskuii yposens Pabora BbINIOJIHEHA HE MOJTHOCTHIO WM 00bEM BBIITOJIHEHHOM YacTu
paboT He MO3BOJSAET CHeNaTh NPABWIBHBIX BBIBOJOB; WM €CIU
OTBITHl, W3MEPEHMsSI, BBIYMCICHUS, HAONIOJACHUS MPOU3BOIUINCH
HENPABWIBHO.

5.2. Kputepuu oueHHUBAHHS NMPOEKTA:

Buoicoxuii yposens 1. ITpaBMJIBHO MOHSATHI LIENb, 3a/1a4H BBIIIOJIHEHUS IIPOEKTA.

2. CoOnrofeHa TEXHOJOTHS HCIOJHEHHs] TMPOEKTa, BbIAEPKaHbI
COOTBETCTBYIOILIUE ITAIIBI.

3. [IpoekT odopmiieH B COOTBETCTBUU C TPEOOBAHUSIMH.

4. IIposiBIIEHBI TBOPYECTBO, NHULINATHBA.

5. IlpenbsaBieHHBI NPOAYKT AEATEIBHOCTH OTIMYAETCS BBICOKUM
KayeCTBOM HCIIOJIHEHUS,

COOTBETCTBYET 3as1BJICHHOM TEME.

Mocmamounbutii 1. [IpaBUSIbHO TOHSATHI LIEJb, 33JJa4H BBINIOJHEHUS ITPOCKTA.

YposeHb 2. CoOmtoieHa TEXHOJIOTHSI HCIOJHEHUS TMPOEKTa, JTambl, HO
IIOHyH_[CHBI HC3HAYUTCIIBHBIC OIJ_II/I6KI/I,

HETOYHOCTH B 0()OPMIICHHH.

3. IIposiBIEHO TBOPUYECTBO.

4. TlpenbsiBICHHBIA NPOAYKT AEATEIBHOCTH OTIUYAETCS BBICOKUM
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Ka4ye€CTBOM HCIIOJIHCHUS,
COOTBCTCTBYCT 3asBIICHHOI TeME.

ba3zoewtii yposens

1. IIpaBUABHO MOHATHI 1IENTb, 33/1a41 BBHIIOJIHEHHS IIPOCKTA.

2. CoOnroieHa TEXHOJIOTHUS BBIIIOJIHEHUS POEKTa, HO UMEIOTCs 1-2
OImMOKY B dTanax WiH B

opopMIICHHH.

3. CaMOCTOSATENIFHOCTh NPOSIBJICHA HA HEJJOCTATOYHOM YPOBHE.

Hus3skuii yposens

IIpOEKT He BBINOJIHEH WM HE 3aBEpLICH.




VI. METOAUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI

1 rox 00y4enust
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Ne Haumenosan dopma MeToabl, IpUeMbI U JAnaakTu4ecKuii MaTepuall MeToauuecKkue mMocoousi, METOANKH
n/m | ue pasaeJa OpraHusanu negarormyecKue
H 3aHATHHA TEXHOJOI MM
HUCIO0Jb3YyeMble PU
NPOBeJAeHUs 3aHATUI
| Metonast becena, MeToapl: cioBecHble, | Bes xumust B 50 tabmumax. [lox pen. C. C. | I'pocce O., Baiicmanrens X. Xumust 1uis
M3y4EHHS pacckas, HaIJSIIHBIE, [IPAKTUYECKHE BepmonocoBa. 3-e uzg. — M.: MHUPOC, | nmo6o3HaTenbHbIX. OCHOBBI XUMUH U
BEIIECTB u | Aemonctpanuo | Mnrtepaktusnas rexnonorus | POCT, 1998. — 64 c. 3aHuMaTtenbHble onbIThl. [J[P. 1974. Tlep. ¢
XHMIIECKIX HHBIA Xumus.  [umaktuyeckuit  matepuan. 8-9 | Hem. — JL.: Xummus, 1979.
SBIICHML. JKCIIEPUMEHT KIIACCHI: yaeOHOe rocooue o Hazaposa T.C., vaa6eul<m71 A.A., JlaBpoBa
DKcIepuMenTa obmreoOpazoBaTenbHbIX opranmzanuii/ A. M. | B. H. Xumuueckuii 3KCIepuMEHT B IIKOJIE.

JIBbHBIC OCHOBBI
XUMHU.

Panenxuii. — 12-e uzn. — M.: IIpocBemienne,
2020. - 127 c.

3anumarenbHele  3amaHus u  dddexTHbIE
onbiTel 10 xumuu/ b. 1. Cremwun, JI. 1O.
Amux6epoBa. — M.: Jlpoda, 2002. — 432 c.:
WL

WnmoctpupoBannas SHIUKIONEANS:
Xumudeckue sKkcriepuMeHTsl. Pobept bproc
Towmrmicon, bapbapa ®@puumen Tommcon. M3
cepun: MiumrocTpupoBaHHas SHIMKIONEIUS
(JAMK IIpecc) 2019 T.
https://www.litres.ru/book/barbara-
tompson/illustrirovannaya-enciklopediya-
himicheskie-eksperimenty-

4433664 7/Metonuueckue yKa3aHUs K
snaboparopHbiM padoTam. Mudraxosa H. I11.,
IlerpoBa T. H., Paxmarymmuna WM. ®. —
Kazaunb: Kazan. roc. Texunon. yu-t1., 2006. —
24 c.

— M.: TIIpocBemenue, 1987. —240 c.
Ueptkos N.H., Xyxos I1. H. Xumuueckuii
3KCHepI/IMeHT C MAJIBIMHU KOJIMYCCTBAMH
peaktuBoB. M.: [Ipoceemnienue, 1989. — 191
C.

3anumarensHag xumus. 8-11 ki1.: B 2 4.
Y. 2. — M.: JIpoda, 1996. — 224 c. —
(Xouy BcéE 3HATH).

VBIekaTenbHasd XHMHS METAIOB M HUX
coequHenuii/ bunosunknii M. — M.:
UznarensctBo ACT, 2017. — 178 c.
https://www.litres.ru/book/maksim-
bilovickiy/thoisoi-uvlekatelnaya-himiya-
metallov-i-ih-soedineniy-27055574/
XuMUs B OIbITaX M SKCIIEPUMEHTAX: Ta3bl
u pactBopel/ bunoBuukuii M. — M.:
MzpareasctBo ACT, 2021. — 194 c.



https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
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[IepBonavanbH
bIC
XUMHUYECKHE
MOHSATHUSA

becena
Pacckas
JlabopaTopHbI
U IPaKTUKYM

MGTOZ!I)II CJIOBCCHBIC,
HariisiIHbIC, IIPAKTHYCCKUEC
I/IHTepaKTI/IBHaﬂ TCXHOJIOTHA

Bes xumus B 50 tabnumax. Ilog pen. C. C.
bepmonocosa. 3-¢ m3m. — M.: MHPOC,
POCT, 1998. — 64 c.

Xumus. [lunaktuyeckuit  matepuan.  8-9
KJIACCHI: yaeOHoe nocooue JUTST
001eo6pazoBaTenbHEIX opranu3anmii/ A. M.
Panenxuii. — 12-e uzn. — M.: [IpocBenicnue,
2020.- 127 c.

3anuMarenpHble  3amaHuS U d(PQeKxTHBIE
onbiTel 1o xumun/ b. JI. Cremmn, JI. FO.
Anuk6epoBa. — M.: Jlpoda, 2002. — 432 c.:
WL

NnmoctpupoBanHas SHITUKIIOTIETHS:
Xumudeckue skcrepuMeHThl. Pobept Bproc
Towmncon, bapbapa ®@puumen Tommcon. M3
cepun: WmirocTpupoBaHHas SHIUKIIOTEIUS
(AMK IIpecc) 2019 1.
https://www.litres.ru/book/barbara-
tompson/illustrirovannaya-enciklopediya-
himicheskie-eksperimenty-
44336647/Metonnueckue yKa3aHus K
naboparopHeiM paboTam. Mudraxosa H. I11.,
[lerposa T. H., Paxmarymmuna U. ®. —
Kazanb: Kazan. roc. Texnon. ya-T., 2006. —
24 c.

I'pocce 3., BaiicmanTtens X. Xumus ams
J110003HaTeIbHBIX. OCHOBBI XUMUH U
3aauMaTenbHble onbITeL ['/IP. 1974. Ilep. ¢
Hem. — JI.: Xumus, 1979.

Hazaposa T.C., I'pabeukuii A.A., JlappoBa
B. H. XuMuueckuit 5KCIEpUMEHT B LIKOJIE.
— M.: Ilpocsemenue, 1987. —240 c.
YeptroB U.H., XKykos I1. H. Xumnueckuit
9KCIIEPUMEHT C MaJIbIMU KOJIMIECTBAMHU
peaktuBoB. M.: [IpocBemenne, 1989. — 191
c.

3anumarensHag xumus. 8-11 ki1.: B 2 4.
Y. 2. — M.: Jlpoda, 1996. — 224 c. —
(Xouy Bcé€ 3HaTB).

VBiekaTreilbHasT XUMHUS METAJUIOB M HX
coenuuenuii/ bumoBmukuiik M. — M.:
UznarensctBo ACT, 2017. — 178 c.
https://www.litres.ru/book/maksim-
bilovickiy/thoisoi-uvlekatelnaya-himiya-
metallov-i-ih-soedineniy-27055574/
XUMUs B OIIBITaX U SKCIIEPUMEHTAX: Ta3bl
u pactBopel/ bunoBuuxuit M. — M.:
UsznarensctBo ACT, 2021. — 194 c.



https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
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PacTtBOpBI.

becena
Pacckas
JlabopaTopHbI
U IPaKTUKYM

MGTOZ!I)II CJIOBCCHBIC,
HariisiIHbIC, IIPAKTHYCCKUEC
I/IHTepaKTI/IBHaﬂ TCXHOJIOTHA

Bes xumus B 50 tabnumax. Ilog pen. C. C.
bepmonocosa. 3-¢ m3m. — M.: MHPOC,
POCT, 1998. — 64 c.

Xumus. [lunaktuyeckuit  matepuan.  8-9
KJIACCHI: yaeOHoe nocooue JUTST
001eo6pazoBaTenbHEIX opranu3anmii/ A. M.
Panenxuii. — 12-e uzn. — M.: [IpocBenicnue,
2020.- 127 c.

3anuMarenpHble  3amaHuS U d(PQeKxTHBIE
onbiTel 1o xumun/ b. JI. Cremmn, JI. FO.
Anuk6epoBa. — M.: Jlpoda, 2002. — 432 c.:
WL

NnmoctpupoBanHas SHITUKIIOTIETHS:
Xumudeckue skcriepuMeHThl. Pobept Bproc
Towmncon, bapbapa ®@puumen Tommcon. U3
cepun: WmirocTpupoBaHHas SHIUKIIOTEIUS
(AMK IIpecc) 2019 1.
https://www.litres.ru/book/barbara-
tompson/illustrirovannaya-enciklopediya-
himicheskie-eksperimenty-
44336647/Metonnueckue yKa3aHus K
naboparopHeiM paboTam. Mudraxosa H. I11.,
[lerposa T. H., Paxmarymmuna U. ®. —
Kazanb: Kazan. roc. Texnon. ya-T., 2006. —
24 c.

I'pocce 3., BalicmanTtens X. Xumus ams
J110003HaTeIbHBIX. OCHOBBI XUMUH U
3aauMaTenbHble onbITeL ['/IP. 1974. Ilep. ¢
Hem. — JI.: Xumus, 1979.

Hazaposa T.C., I'pabeukuii A.A., JlappoBa
B. H. XuMuueckuit 5KCIEpUMEHT B LIKOJIE.
— M.: Ilpocsemenue, 1987. —240 c.
YeptroB U.H., XKykos I1. H. Xumnueckuit
9KCIIEPUMEHT C MaJIbIMU KOJIMIECTBAMHU
peaktuBoB. M.: [IpocBemenne, 1989. — 191
c.

3anumarensHag xumus. 8-11 ki1.: B 2 4.
Y. 2. — M.: Jlpoda, 1996. — 224 c. —
(Xouy Bcé€ 3HaTB).

VBiekaTreilbHasT XUMHUS METAJUIOB M HX
coequHenuii/ bunosuuknii M. — M.:
UznarensctBo ACT, 2017. — 178 c.
https://www.litres.ru/book/maksim-
bilovickiy/thoisoi-uvlekatelnaya-himiya-
metallov-i-ih-soedineniy-27055574/
XUMUs B OIIBITaX U SKCIIEPUMEHTAX: Ta3bl
u pactBopel/ bunoBuuxuit M. — M.:
UsznarensctBo ACT, 2021. — 194 c.



https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/barbara-tompson/illustrirovannaya-enciklopediya-himicheskie-eksperimenty-44336647/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
https://www.litres.ru/book/maksim-bilovickiy/thoisoi-uvlekatelnaya-himiya-metallov-i-ih-soedineniy-27055574/
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v OCHOBHBIE becena Mertonpl: cinoBecHble, | Bes xumust B 50 Tabmunax. [lox pea. C. C. | I'pocce O., Baiicmanrens X. Xumust 1yist
KJacChl Pacckas HaTJBITHBIE, PAKTHIECKHE bepmonocoa. 3-e m3m. — M.: MHPOC, | mo6o3uaTenbHBIX. OCHOBBI XUMHUH U
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OBIIEPA3BUBAIOIIEN ITIPOTPAMME KPYKKA «XUMHWS»

Ne | HaumeHnoBaHue pasaesia Y4er paboyeil nporpaMMbl BOCIIMTAHUS

n/n

I Meroael  u3ydenus  BemectB W | Mcmonp3oBaHME — BOCHHUTATENbHBIX  BO3MOXHOCTEH — comepikaHus TeMmbl uepe3  1moadop
XUMHYECKUX SABJICHUH. | COOTBETCTBYIOINUX 3a1a4 IS PELICHHS.
OKCHepUMEHTAIbHEIE OCHOBBI XUMHUH BxiroueHrne B 3aHATHE UTPOBBIX MPOIEAYp IS MOAJNEPKaHWS MOTHUBALIMM OOYYAIOIIUXCS K

MOJYYECHUIO 3HAHU.

[IpuMeHeHMEe Ha 3aHATUSAX UHTEPAKTUBHBIX (OPM pabOThl ¢ OOYUAIOIUMUCS: UHTEIUIEKTYaIbHBIX
Urp, CTUMYJIMPYIOIINUX [O3HABATEIbHYIO MOTUBALIUIO 00Y4aIOIIHXCS.

[IpumeneHue rpynnoBoil paboTel WK paboThl B apax, KOTOPbIE y4aT 00ydaromuxcs KOMaHIHON
paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMHU 00yYatOIIMMHUCS.

| Ilepsonauanbubie xumuueckue nouatus. | [loGyxkaeHne oOydaronmxcsi COONMI0AATh Ha 3aHATUU OOLICPUHATHIE HOPMBI TIOBEJICHUS, ITpaBUIIa
OOlIeHHs] CO CTapIIMMM (TIE€JarorHuecKUMU pabOTHUKAMM) U CBEPCTHUKAMHU (00ydaroImMMuUCH),
MPUHIIMITBI Y4eOHOM TUCIUTUIMHBI U CaMOOPTaHU3alINH.

OpwueHTalus MKOJHPHIUKOB HA TPpUMEHEHUEe (PU3UYEeCKMX 3HAHWH Ul PEIISHUsS 3a/Ja4d B 00JacTH
OKpY)Karolllel Ccpelbl, TIAaHUPOBAHUS MOCTYNKOB M OIIEHKHM HMX BO3MOXKHBIX TMOCIEACTBHMA IS
OKpY>KaroIleu Cpebl.

[IpuMmeHeHne Ha 3aHATUSAX WHTEPAKTUBHBIX (POpPM pabOThI ¢ OOYUYAIOUTUMHUCS: HHTEIUICKTYATbHBIX
UTP, CTUMYJIUPYIOIIHUX TIO3HABATEILHYIO MOTHBAITUIO 00YJarOIINXCS.

[Ipumenenue TpymnmnoBoi paboThl MM pabOTHI B apax, KOTOPbIE y4aT 0O0y4arOIIUXCsl KOMaHTHOM
paboTe ¥ B3aUMOJIEHCTBUIO C IPYTUMHU 00yUaIOLIUMHUCS.

Pa3BuTne Hay4dHOW TIO0O3HATENBFHOCTH, WHTEpeca K HCCIEAOBATEIbCKON AEATeIbHOCTH Y
IITKOJILHUKOB ITyTEM BOBJICUCHUS B BHITIOJTHCHHE SKCIIEPUMEHTOB U JIA0OPATOPHBIX MPAKTUKYMOB
Hcnonb30BaHWe  BOCIUTATENBHBIX  BO3MOXKHOCTEH  COAEpXaHHS TEMBl 4Yepe3  MoJa0op
COOTBETCTBYIOIINX 3aIaHUI JUIS SKCIIEPUMEHTATLHOU JICATSIIEHOCTH.

Hcnonb3oBaHne BUAEOMATEPHUATIOB ISl OOBSICHEHHS (PU3UYECKUX SBICHUH U MTPOIIECCOB.

11 | PacTBOpSI OpueHTalus MKOJHHUKOB Ha MpUMEHeHUe (PU3MYeCKHX 3HAHUM ISl pelieHus 3a1ad B 00JIacTH
0pr>1<afome171 Cp€Aanl, IMIAaHUPOBAHUA IMOCTYIIKOB W OLOCHKHW HNX BO3MOXHBIX HOCHG}ICTBI/Iﬁ JJIA
OKPYKarOIlEeH Cpenbl.
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[IpuMeHeHMEe Ha 3aHATUAX UHTEPAKTUBHBIX (GOPM pabOThl ¢ O0YUAIOIUMUCS: HHTEIUIEKTYaIbHBIX
UTp, CTUMYJIUPYIOLINX O3HABATEIbHYIO MOTUBAIIUIO 00YJarOIIUXCS.

[Ipumenenue rpynnoBoil paboTel WK paboOTHl B Iapax, KOTOPbIE y4aT 00ydaromuxcs KOMaHIHON
paboTe U B3aMMOACHUCTBUIO C JPYTUMH 00YUaIOIIMMUCS.

PazButue HaydyHOM IH0003HATENIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKOW JESITEIbHOCTH Yy
IOKOJIbHUKOB IIYTEM BOBJICUCHUS B BBIIIOJIHCHUC OKCIICPUMCHTOB U JIElGOpElTOpHBIX IMPAKTUKYMOB
Hcnonb3oBaHue  BOCIUTATEIbHBIX  BO3MOXKHOCTEH  COJepKaHUs TeMbl 4epe3  Moa0op
COOTBCTCTBYIOIIHUX 3aHaHHﬁ JIIA BKCHepHMeHTaJIBHOﬁ JACATCIIbHOCTH.

Hcnonb3oBaHue BUIEOMAaTEpUANIOB JUIsl O0BSICHEHUS (PU3NYECKUX SIBIICHUH U IPOLIECCOB.

OcHOBHEBIE
COEIMHEHUH.

KJIaCChl

HEOPraHUYECKUX

OpueHTanus IKOJBHUKOB Ha NMPUMEHEHHE (PU3MUECKUX 3HAHMU JUIs pelIeHus 3a1ad B 00jacTu
OKpY)Kalolllel CcpeJibl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKHM MX BO3MOXKHBIX IOCIEACTBUN JUIs
OKpY’KaroIen cpesbl.

[IpumMeHeHrne Ha 3aHATUSAX UHTEPAKTHBHBIX (POPM pPabOTHI ¢ O0YYAIONIMMHUCS: WHTEIUIEKTYaIbHBIX
UIp, CTUMYJIHUPYIOLIMX O3HABATEIbHYIO MOTHBALIMIO O0YJarOIUXCS.

[Ipumenenue rpymnmnoBoil paboTsl WM pabOThI B apax, KOTOPbIE y4aT 00y4aromKUXCsl KOMaHIHOM
paboTe U B3aUMOACHUCTBUIO C JPYTUMH 00YyUaIOLIUMHUCS.

Pa3BuTne Hay4yHON 110003HATENBPHOCTH, HWHTEpeca K MCCIEA0BATENbCKON JESTENbHOCTH Y
HIKOJIbHUKOB ITyTEM BOBJIEUEHHMS B BHINOJIHEHHE SKCIIEPUMEHTOB U J1a00paTOPHBIX MPAKTUKYMOB
Hcnonb30oBaHne  BOCIUTATENIbHBIX  BO3MOMKHOCTEH  COAEpXaHHUS TeMbl 4Yepe3  MoJoop
COOTBETCTBYIOIIUX 3aJaHUN Ul SKCIIEPUMEHTAIBHON JEATEIBHOCTH.

Vcnonp30BaHne BUeoMaTepruasoB JUIsl OObsICHEHHS (PU3NUECKUX SIBJICHUM U IPOIECCOB.
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2T0 OBYUEHUS

Ne | HaumeHnoBaHue pasjaeiia Y4ert paboyeil nporpaMMbl BOCIIMTAHUS

n/n

I OcHOBHBIE ~ KJIACCHI  HEOpraHu4eckux | Mcrnoiapb3oBaHME  BOCIMTATENBHBIX  BO3MOXHOCTEH — COJEpXaHMA TeMbl uepe3  1moadop

COCAMHCHHUN COOTBETCTBYIOIIUX 337124 JUIsl PELICHHUS.

Bxitouenue B 3aHATHE WIPOBBIX MPOLEAYp A MOAJAEpKaHHs MOTHBALlMM OOYdYarOUIMXCS K
MOJTYYECHUIO 3HAHUI.
[IpuMeHeHMe Ha 3aHATUSAX UHTEPAKTUBHBIX (OPM pabOThl ¢ 00YUAIOIIUMHUCS: WHTEIUIEKTYaIbHBIX
UTp, CTUMYJIHPYIONINX O3HABATEIbHYIO MOTUBALIUIO O0YUYAIOIINXCSL.
[IpumeHeHue rpynnoBoil paboTel WK paboThl B Iapax, KOTOPhIE y4aT 0O0y4aroLIMXCcsi KOMaH/IHOM
paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMHU 00yYarOIIMMHUCS.

1 T2/ [ToOyxenue obydaromuxcsi cooI01aTh Ha 3aHATHH OOLICTIPUHATHIE HOPMBI TOBECHHS, TIPaBUiia
OOLIEHMs] CO CTApIIMMM (TIEJAaroriuecKUMU pabOTHUKAMU) U CBEPCTHUKAaMHU (0OydaroluMucs),
MPUHIUIB Y4eOHON AUCIUIUIMHBI M CAaMOOPTaHU3aLINH.
OpueHTanus MIKOJIFHUKOB Ha MpUMEHEHHE (PM3MUYECKUX 3HAHWW JUIs PEUICHHUs 3a/1a4 B 00JacTu
OKpY’Karoliel cpejbl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH WX BO3MOXHBIX IOCIEACTBUN IS
OKpY>KaroIleu Cpebl.

Il | Xumuueckue peakunu. OBP [IpumeHeHne Ha 3aHATUSAX UHTEPAKTHBHBIX (OPM pPabOTHI ¢ 00YJYAIOIIUMHUCS: WHTEIUICKTYaIbHBIX
UTp, CTUMYJIHUPYIOLINX O3HABATEIbHYI0O MOTHBAIIMIO 00YJarOIUXCS.
[Ipumenenue rpymnmnoBoil paboTsl WM pabOThI B apax, KOTOPbIE ydyaT 00y4yaronnuxcsd KOMaHIHON
paboTe U B3aUMOACHUCTBUIO C JPYTUMH 00YUaIOIIMMUCS.
Pa3Butne Hay4yHON J10003HATENBHOCTH, HWHTEpEca K MCCIEAOBATEIbCKON JAESITEIbHOCTH ¥
IIKOJIbHUKOB ITyTEM BOBJICYCHHS B BHINOJIHEHHE SKCIIEPUMEHTOB U J1a00paTOPHBIX MPAKTUKYMOB
Hcnonp3oBaHWe  BOCTIMTATEIBHBIX  BO3MOXKHOCTEH  COJEpKaHUS TEMBl  depe3  Mmoadop
COOTBETCTBYIOLINX 3aJaHUMN JJIs SKCIIEPUMEHTAIbHOMN 1eATEIbHOCTH.
Vcnonp30BaHne BIIEOMAaTEPHAIIOB TSl OOBSICHEHUST (PU3NYECKUX SIBIICHUIA U TIPOIIECCOB.

IV | Hemeramsl BxitoueHre B 3aHATHE WIPOBBIX MPOLEAYp A MOAJEPKaHUS MOTHBALUMU OOYYaIOUIMXCS K

MOJTYYECHUIO 3HAHUI.
[IpuMmeHeHne Ha 3aHATUSAX WHTEPAKTUBHBIX (POpM pabOThI ¢ O0YUYAIOUTUMHUCS: HHTEIUICKTYATbHBIX
UTp, CTUMYJIMPYIOIINUX NO3HABATEIbHYIO MOTUBAIIMIO 00YYaIOIINXCSl.
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[IpumeHenue rpynmnoBoil paboTel WK paboTHl B Iapax, KOTOPbIE y4aT 0Oy4arOUIMXCsl KOMaHIHON
paboTe U B3aMMOACHCTBHUIO C PYTUMH 00YUaIOIIMMUCS.

Meraub [ToOy»xnenne oOyyaromuxcsi COONI0IaTh Ha 3aHITUN OOLICTIPHHSTHIC HOPMBI TIOBEJICHUS, ITPaBHIIa
OOIICHHSI CO CTApIIMMH (TIEJAarOrHuYeCKUMU paOOTHUKAMU) U CBEPCTHUKAMU (00ydaromuMucs),
MPHUHIUIBI Y9eOHON AUCIUILTUHBI M CaMOOPTaHU3aIINH.

OpueHTanus MIKOJFHUKOB Ha MPUMEHEHHE (PM3MUYECKUX 3HAHMU JUIs PELICHHUs 3a/1ad B 00JacTu
OKpYJKarolied Cpeibl, TUIAHUPOBAHMSI MOCTYIKOB M OIICHKM WX BO3MOXHBIX MOCICICTBHH ISt
OKpY>KaroIleH Cpebl.

[IpuMeHeHHe Ha 3aHATUSIX UHTEPAKTHBHBIX (OPM PabOThI ¢ 00YYAFOIIUMUCS: UHTEIUICKTYAIbHBIX
UTP, CTUMYJIUPYIOLINX O3HABATEIEHYI0O MOTUBAIIUIO 00YJarOIIUXCS.

[TpumMeHeHre TPyNIOBOi padOThl WM pabOTHI B MapaxX, KOTOPhIC Y4aT 0OYYaIOUIMXCsl KOMaH/IHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMHU 00yYarOITUMHUCS.

PasButne Hay4dHOU JTHOOO3HATENILHOCTH, HMHTEpECa K HCCIEIOBATEIbCKOW JESITEIBHOCTH Y
IIKOJIbHUKOB TyTEM BOBJICUCHHSI B BHITNIOJIHEHHE SKCIEPUMEHTOB M JJa00PATOPHBIX NPAKTUKYMOB.
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HanpasJienue Monyanb Meponpusrus Yuacmnuxu Cpokxu OTtBeTcTBEHHBIE
BOCIIUTATEIbHOM
padoTsI

LIEHHOCTH «OcHoBHBIE OO0MIEHIKOJIbHBIE | BHEKIIacCHOE MeponpusaTre « XuMus — 5 - 9 knace HOSIOPH [Tenaror

HAy4HOTO Jenay; «BHeypouHas | Hayka uyznec» JIOTIOJTHUTEIBLHOTO

MIO3HAHUS JESITEIIbHOCTbY o0pa3oBaHUs
Capcoinbaen A. K.

LIEHHOCTH «OcHoOBHBIE 001IenIKoIbHbIE | IHTennekTyanbHas urpa « XuMuky Mm» 5 -9 knacc neKadpb ITenaror

HAy4HOTO Jenay; «Bueypounas JIOTIOJTHUTEIBHOTO

MO3HAHUS JESTEIIbHOCTb oOpa3oBaHMs
Capcoinbaen A. K.

LIEHHOCTH «OcHOBHBIE 001IeNIKONIbHBIE | BHEKIaccHOe MeponpusaTre Mo XUMUU B | S - 9 Kiacc STHBaph ITemaror

HAy4HOTO nennay; «Bueypounas | 8 - 9 kmaccax. «Jlyudmme 3HATOKH JIOTIOJTHUTEIBHOTO

[IO3HaHUS JEATEIIbBHOCTD) XUMJAHAW N » oOpa3oBaHUs
Capcoinbaen A. K.

IaTpUoOTHYECKoe | "YpouHas NesTeNbHOCTD" Urpa "llyremectBue B Mup Xumun", | 5-9 knacc 8 dpenpas Yyurens XUuMuu

BOCIIUTAHHE; nmocsdameHHas  190-neturo co  gHSA Capceiabaer A. K.

IpaXIaHCKOe POXKICHUS Jmutpus HBanoBnya

BOCIIUTAHHUE; MenneneeBa, pycCKOro y4eHOrO-XHMMHKa

[IEHHOCTHU (1834-1907)

HAy4YHOTO

MTO3HAHUS

LIEHHOCTH «OcHOBHBIE 00IIeNIKONIbHBIE | BHEKIaccHOe MeponpustTHe Mo XUMHUH | S - 9 Kjacc MapT [Temaror

Hay4HOT'O zena; «Bneypounas | "Jlerextus-moy" JIOTIOJIHUTETIbHOTO

MO3HAHUS JESITEIIbHOCTh o0Opa3oBaHUs
CapceinbaeB A XK.



https://урок.рф/library/vneklassnoe_meropriyatie_%C2%AB_himiya__nauka_chudes%C2%BB_163015.html
https://урок.рф/library/vneklassnoe_meropriyatie_%C2%AB_himiya__nauka_chudes%C2%BB_163015.html
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HanpasJienue Monayab Meponpusitust Yuacmnuxu Cpoku OTBeTCTBEHHBbIE
BOCIIHTATEJIbHOM
padoTbI

LIEHHOCTHU «OcHOBHBIE 001IenIKONbHBIE | BHEkaccHoe Meponpustue mo xumuu | 5 -9 kiacce arnpenb [Tenaror

Hay4HOT'O nena; «BHeypouHas | «XuMHUUuecKasi MKaTyJIKa) JIOTIOJTHUTEIILHOTO

MTO3HAHMS JIEATETbHOCThY» o0Opa3oBaHUs
Capceinbaer A. K.

LIEHHOCTHU «OcHOBHBIE 00IIeNIKONIbHBIE | BHEkaccHOoe Meponpustue mo xumuu | 5 -9 kiacce Mai [lenaror

HAy4YHOTO JIea; «Bueypounas | «TaliHbl KaOMHETA XUMHUI JIOTIOJITHUTEIIBHOT O

MMO3HAHMS JEATEITbHOCThY» o0Opa3oBaHUs
Capceinbaer A. K.
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IX. CIIMCOK JIMTEPATYPbBI

9.1. OCHOBHAS JIUTEPATYPA

— Peanuzanus o6pa3oBaTeNbHBIX IPOrPaMM €CTECTBEHHOHAYYHON M TEXHOJIIOTHYECKOM
HAIpPaBJIEHHOCTEN O XMMHH C UCIIOJIb30BaHUEM 000pyI0oBaHMs LeHTpa «Touka pocTay.
Meroanueckoe nocodue. becnanos I1. U., Jlopodeer M. B. Mocksa, 2021.

— I'pocce 3., Baiicmantens X. Xumust 1711 1r0003HaTENbHBIX. OCHOBBI XUMUU U
3aHuMarelsbHble onbIThl. I JIP. 1974. Ilep. ¢ nem. — JI.: Xumus, 1979. — 392 c.

— JHeprrounbi B. ®©. Mup Boast. — JI.: Heapa, 1979. — 254 c.

— XKumun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBonCTBO [UIst CTYACHTOB. —
M.: MI'1Y, 2006. — 322c.

— Tabpuemnsa O.C. XuMmus: 8 kiacc: ydeOHHK JIIsl 001Ie00pa30BaTeIbHBIX YUPEKICHUN. —
M.: [Ipoda, 2018 — 7-e uzna., uchp.

— Ta6puensa O. C. Xumus. 9 xnacc: yueonuk / O. C. ['abpuensH. — 6-e u3[., CTepeoTHIL. —
M.: JIpoda, 2018. — 319 c.

— Kpucramiel. Kpucrammoruaparsr: Meronudeckue ykazaHus K JJa0OpaTOPHBIM paboTam.
Mudtaxosa H. L1, ITerposa T. H., Paxmarymnuaa M. @. — Kazans: Kazan. roc. TexHo.
yH-T., 2006. — 24 c.

— Jleencon . A. 100 BonpocoB 1 OTBETOB IO XMMHUH: MaTepHuaiibl JUIsl IIKOIbHbBIX
pedeparoB, GpakyITbTaTUBHBIX 3aHATUN U CEMUHAPOB: YuebHoe mocodue. — M.:
«M3pareasctBO ACT»:

— Oprumo JI. Boga: kHura o caMmoM Ba)kHOM BEILIECTBE B MUPE: 1iep. ¢ GuH. —M.:
Kommacl'uzm, 2019. — 153 c.

— Crpensuukona JI. H. 13 yero Bcé caenano? Pacckassl o BemectBe. — M.: Sly3a-mipecc.
2011. — 208 c.

— Ounwmknonenus s aereit. T. 17. Xumus / I'nas. pen.B. A. Bonoaun, Ben. Hayy. pen. U.
Jleencon. — M.: Apanra +, 2003. — 640 c.

9.2. JONOJIHUTEJIbHASA JIUTEPATYPA

— Jleencon U. A. Xumnueckue peakuuu: TermnoBoit 3pdexT, paBHOBECHE, CKOPOCTh. — M.:
000 «M3narenbctBO Actpens, 2002. — 192 c.

— Jlypse 1O. 1O. CrpaBounuk 1o ananutrudeckoi xumuu. — M.: Xumus, 1971. — C.
71—89.

— Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumuueckuii 5KCiepuMeHT B ILIKOJIE.
— M.: Ilpocsemenue, 1987. —240 c.

— Heopranuueckas xumusi: B 3 1./ [Tox pex. FO. JI. Tperbskosa. T. 1: ®uszuxko-xumMudeckue
OCHOBBI HEOPraHMYECKOW XUMHUU: Y4eOHUK JJIs CTY. BbICII. y4eO. 3aBeneHuit/M. E.
Tamm, FO. JI. TperbsxoB. — M.: U3narensckuii neHTp «Akamemus», 2004. —240 c.

— Iletpsinos U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. — M.: [lenaroruka, 1976.
— 96 c.
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CycnennukoBa B.M, Kucenea E. K. PykoBoACTBO 110 IPUTOTOBJICHUIO TUTPOBAHHBIX

pactBopoB. — JI.: Xumus, 1967. — 139 c.

@apaneit M. Ucropus ceeun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxunoBa. — M.: Hayka.

['maBHas penakius GpU3MKO-MaTeMaTUIeCKOl utepatypsbl, 1980. — 128 c., wir. —

(bubmmoteuka «KBaHT»)

Xomuenko I'. I1. ,CeBactpsinoBa K. WM. OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIE PEAKIINH. —

M.: IIpocBemienue, 1989. — 141 c.

— Bacunbes B.I1., Mopo3zosa P.I1., Kouepruna JI. A. [IpakTukym no aHaJIMTUYECKOM
XuMuH: Yueb. mocodue mis By30B. — M.: Xumus, 2000. — 328 c.

— Ueptkos 1.H., XKyxos II. H. XuMndeckuii 3KCrIepuMEHT ¢ MaJbIMU KOJIUYECTBAMU
peaktuBoB. M.: IIpocBemenune, 1989. — 191 c.

— Hcnonb3oBanue nudpoBsIx 1a00paToOpHil Mpu 00YUEHUH XUMUH B CPEAHEH 1IKoIIe/

becnanos I1. U. Jopodees M.B., Kumun [I.M., 3umuna A.U., OpxxexoBckuii [1.A. —

M.: BUHOM. Jlabopatopus 3Hanuii, 2014. — 229 c.

X. MATEPUAJIBHO-TEXHUYECKHE YCJIOBUA IJIsA PEAJIM3ALIUA
IHPOI'PAMMBI

1 rox o0y4enust

Nenn/m | HaumeHoBaHue pa3aesia, TeMbl JlabopaTropHoe 000py/1oBaHme
Pasznesn | Beognoe 3ansitue. Ilesm u 3agaum KOMIIBIOTED
1 Kypca. TexHuka 6e30MacHOCTH.
1. Crtpoenue miamMeHu Kommbrotep ¢ mporpaMMHBIM 0O€CTICUeHUEM
Releon Lite, nndpoBoii naTunk Temneparypsl
TEPMOIIAPHbIH, IITATUB C 38KUMOM;
CIHMPTOBKA, NPOOUpPKa, CyX0e roproyee; CBeya.

2. DKCrepuMEHTAJIbHBIN ONBIT Komnerorep ¢ mporpaMMHBIM 0O€ecliedeHHEM

«M3yueHune cTpoeHus IIaMeHn» Releon Lite, unu¢poBoii naTunk TemmnepaTypbl
TEPMOIIApHbIM,  IITaTUB  C  3aKUMOM;
CIHMPTOBKA, NPOOUPKaA, CyX0e roproyee; CBeya.
3. J1o Kako# TeMIepaTypbl MOKHO HaTumk TeMIepaTypsl (TepmomnapHbIii),
HarpeTh BEIIECTBO? CIIUPTOBKA, IITATUB C 3a)KMMOM; CIIMPTOBKA,
PEYHOM MECOK.
4. DKcnepuMeHTaIbHas padoTta Jatuuk  TeMmeparypbl (TepmonapHbIii),
«Jlo kaxoif TeMnepaTypbl MOXHO CIUPTOBKA, IITaTUB C 3aKMMOM; CIIMPTOBKA,
HarpeTh BEIIECTBO?» PEYHOH MECOK, COUPT ATUIIOBBIN

5. Temnepatypa IUIaBJICHUS n | Jlatuuk  TeMmmeparypbl (TepmonapHslii),

KpUCTAJIIIN3allMU MeTaslia HITaTUB C 3aKMMOM; CIIUPTOBKA; MPOOUpKa,
CIUPT TUJIOBBIN WK cyxoe roprouee; S—10 ¢
0JIOBa WJIM CBMHIIA B IpaHyax.

6. DKCnepuMeHTaIbHas pabora | aruuk TEMITepaTypbl (TepmornapHbIit),
«Onpenenenue TEMIIepaTyphl | ITAaTUB C 3aXMMOM; CIUPTOBKA; MpPOOMpKa,
IJIABJICHUS W KPUCTAUIM3ALUU | CIIUPT 3TUIOBBIA WK cyXxoe roprouee; S—10r
METaJIIa 0JIOBA WJIM CBMHIIA B IpaHyax.

Pazgen | [lepBoHayaibHbIE XHMHYEeCKHe
2. NOHSATHS.
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7. DKcnepuMeHTaIbHAs pabota JlaT4uK 37€KTPONPOBOAHOCTH, LIU(POBOI
«OrmnpeneneHnue BOJONPOBOJHON U MUKPOCKOII, XUMUYECKUH CTaKaH; CIUPTOBKA
JTUCTUITMPOBAHHOM BOABI» IpoOMPKH; ITATHB

JUIATIPOOMPOK; TIPEIMETHOECTEKIIO; TUTIETKA; TUTENIbHbIE
IUILIBL CIIUPT STHIOBBIA UM CyXoe roprouee; 1%-
HBII pacTBOp HUTpata cepedpa; 1%-Hblil pacTBOp
XJopuza oapus

8. DKcrnepuMeHTalIbHAs pabora | JlaTynk  SIEKTPOMPOBOAHOCTH,  IHPPOBOI
«OnpeneneHye BOAONPOBOJHOM M | MUKPOCKOI, XHMHYECKHMH CTakaH; CIHMPTOBKA
JUCTUJIMPOBAHHON BOJBI» TIPOOHpKY; IUTaTHB

JUIAPOOUPOK; IPEIMETHOECTEKIIO; TAIETKA; TUT€JIbHbIE
IIUIBLCIUPT 3THIOBBIA MM cyxoe roptouee; 1%-
Hblil pacTBOp HuTpata cepeOpa; 1%-Hblil pacTBOp
xJopuia 6apus

9. DKcnepuMeHTaIbHAs JlaTunk TeMiepaTypsl IJIATUHOBBIN, ABa
paboTta«BpineieHne W TOTJIONMICHNE | XUMHYECKHX cTakaHa (50 Mur), mpoMBIBaIKa C
TeIa — MpPU3HAK XUMHUYECKOH | AMC- TUUIMPOBAHHOM BOAOH, CTaKaH JUIs
peaxuum» CJIMBa OTPabOTaHHBIX PACTBOPOB.

Marepuansl M pEaKkTUBBI:  AITIOMHHHEBAs
IIPOBOJIOKA UM Tpanyibl, 20%-HbI pacTBOp
ru- gpokcuaa Hatpus NaOH, 10%-nbrit
pactBop ykcycHoit kuciotel CH3COOH,
ruspokap6onar Hatpus NaHCO3.

10. | DxcnepuMeHTaIbHAS JlaTuuk TeMiieparypbl IJIaTUHOBBIN
pabota«Brinenenne u mnorjouieHue | JlaTuuk TemmnepaTypbl JIaTUHOBBIN, 1Ba
TeIla — TMpPU3HAK XUMHYECKOM | XMMHUYecKHX cTtakaHa (50 mur), mpoMbIBajKa C
peakuun» JMC- TUJUINPOBAHHOM BOJOM, CTaKaH AJIs

ClIMBa OTPaOOTaHHBIX PACTBOPOB.
Marepuansl M PEaKTUBBI:  AITIOMHHUEBAs
IIPOBOJIOKA UIM Tpanyibl, 20%-HbII pacTBOp
ru- Jgpokcuna Hatpus NaOH, 10%-nb1it
pactBop ykcycHoit kuciaotel CH3COOH,
rugpokapOonar Harpust NaHCO3.

11. | DxcnepumeHTanbHAast [TpuGop 11t ONBITOB C IAEKTPUUECKUM TOKOM,
pabota«Pa3noxenue BOJIbI | MPHOOP /TSI OIBITOB C DJIEKTPUIECKUM TOKOM;
ANEKTPUUYECKUM TOKOM» MCTOYHUK MTOCTOSTHHOTO TOKA: MPOOUPKU — 2

LIT., IPOHYMEPOBAHHBIE; JIyUNHKA;
CHUPTOBKA; MPOOKH — 2 IIT, MUHIIET.
Martepuansl M peakTUBBL: CIHUPT STUIIOBBIM,
10%-HpIi pacTBOP MICIIOYH.

12. | DxcnepuMeHTaIbHAS [TpuGop 11 OTBITOB C SIEKTPUUECKUM TOKOM,
pabora«Pa3noxenue BOJIBI | MIPHOOP IS OMBITOB C ANEKTPUUECKUM TOKOM;
NEKTPUYECKUM TOKOM» MCTOYHHUK MTOCTOSTHHOTO TOKa: MPOOUPKU — 2

IIT., IPOHYMEPOBAHHBIE; TYUNHKA;
CHHMPTOBKA; MPOOKU — 2 LIT, TUHILIET.
Marepuansl U pEAKTUBBI: CHUPT STHIIOBBIM,
10%-HBbl1ii pacTBOp MIEIOYH.

13. | 3akoH coXpaHEHUS MaCChI BEIIECTB Bechl a5eKTpOHHBIE, BECHI TEXHOXUMHUYECKHE

WJIH DJICKTPOHHBIE; CBEYa; KOII- 6a
IIockogoHHAas 250 MII; JIOKKa JJI CKUTaHUS
BCIICCTB.

Marepuabl ¥ peaKTUBHI: CBEYa.
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14.

OKCIEpUMEHTANIbHBIA OMBIT «3aKOH
COXpaHEHHUS MACChl BEUIECTBY»

Bechl anekTpoHHbBIE, BECHl TEXHOXUMHUYECKHE
WM DJICKTPOHHBIC; CBEYa; KoJi- Oa
IIockogoHHasA 250 MIT; JIOKKA JJI COKATaHUS
BCIICCTB.

Martepuabl ¥ pEaKTUBHI: CBEYa.

15.

CocraB Bo3nyxa»

ITaTUB, CHUPTOBKA, CTEKJISTHHAS MAJI0YKa,
Jy4rHa, CTaKaH ¢ BOJIOM. KpacHslipochop.

16.

DKkcrnepuMeHTaIbHas padora
«OrmpezienieHre coctaBa BO3yXay

mTaTuB, CIAPTOBKA, CTCKIIAHHAA ITAJI0YKa,
Jy4uHa, CTaKaH ¢ BOJOM.
KpacHsiihochop.

17.

DKcrnepuMeHTalbHas padoTa
«[TosryyeHne MegHOTO Kynopoca»

MIPEeIMETHOE CTEKJIO; IBE MPO- OUPKHU;
TUTACTHHA C THE3AMU IS IPOBECHHUS
KareJbHBIX peakiui (0emoro nsera);
JepKaTenb Ui IPOOUPKH; THATIETKA;
CIIUPTOBKA.

Matepuansl u peaktuBbl: okcun menu (ID),
MOJIYUYEHHBI  pa3lOKEHUEM  OCHOBHOTO
kapOoHaTta menu, 20 %-HbII pacTBOp CEpHOI
KHCIIOTBHI.

18.

DKcnepuMeHTallbHas paboTa
«[Toxydenne MeTHOTO KyIopoca

MIPEIMETHOE CTEKJIO; IBE TIPO- OUPKHU;
IJJACTUHA C THE3AaMU JJIs1 IPOBEACHUS
KaIeJIbHBIX peakiuii (0emoro npera);
JIep>KaTelb Ui IPOOUPKU; TUIETKA;
CIIUPTOBKA.

Martepuansl u peaktuBbl: okcun meau (ID),
MTOJTYYEHHBIHN pa3oXKEHHEM OCHOBHOTO
kapOonata menu, 20 %-HbIil pacTBOp CEpHOI
KHCJIOTBI.

Pa3nen

PactBopblI.

19.

3aBUCUMOCTh pacTBOPUMOCTHU
BELIECTBA OT TEMIIEPaTyphl

JlaTuuk Temneparypsl, 2 crakana Ha 150 mut;
poOupKa; BaTa; MIaTelb; CTeKITHHAs
NAJI0YKa C PE3UHOBBIM KOJIBIIOM; CIIUPTOBKA
WM 3JIEKTpUYECKas TUINTKA; TPOMbIBAJIKA.
Matepuansl U peakTUBBI: JUCTHIUIMPOBAHHAS
BO/IA; KPUCTAJIMYECKHE XJIOPUIBl Kalus H
HATpHUsl; U3BECTKOBAs BOJIA.

20.

DKclepuMeEHTANIbHAS
«M3yuenue
pacTBOPUMOCTHU
TEMIIEPATYPHI»

paborta
3aBUCHMOCTH
BEIIIeCTBA oT

JaTuuk TemriepaTypsl JlaTuuk TemMneparypsl,
2 crakana Ha 150 mm; mpobupka; Bara;
IITIaTeNb; CTEKJISTHHAS MaJl0YKa C PE3HHOBBIM
KOJIBLIOM; CITUPTOBKA WJIM JIEKTpUUYECKAs
TJTUTKA; TPOMBIBAJIKA.

Marepuansl U peakTUBBL: JHUCTUIUIMPOBAHHAS
BOJIa; KPUCTAJUIMUECKHE XJIOPUIbI KA H
HaTpHsl; U3BECTKOBAsI BOJIA.

21.

DKclepuMeEHTANIbHAS
«Habmronenue 3a
KPUCTAJIJIOBY

paborta
pocToM

MpeIMETHOE CTEKJIO; MPOOHUpKa; JIepKaTeb
JUIS IPOOUPKU; TUTIETKA; CIUPTOBKA.
Matepuaibsl U peakTUBbI: CyIb(aT IMHKA
ZnS0O4 - TH20.
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22.

DKcnepuMeHTaIbHas
«Habmaronenune 3a
KPUCTAJIJIOBY

paborta
pocToM

MIPEeIMETHOE CTEKJIO; MPOOUpKa; JIepKaTeb
JUTsl TPOOUPKU; TIUIETKA; CIIUPTOBKA.
Marepuainbl ¥ peakTHBBI: CyIb(}aT IMHKA
ZnS0O4 - TH20.

23.

OkcnepuMeHTaIbHast padora
«IIepechllEHHBIN pacTBOP»

JlaTuuk TeMreparypbl, XUMUYECKUHN CTaKaH
(100—150 mur) ¢ X0MO0AHOM BOJIOM, MPOOHpPKa,
npoOupKa MEepHas, ITATUB C JIATIKOM,
CIIUPTOBKA.

Marepuanbl U pEaKTUBBI: CIUPT STHUIIOBBIM,
KPUCTAIITMYECKHIA TUuocynbdar HaATpUs
(Na25203 « 5H20).

24.

DKkcnepuMeHTaIbHas padora
«IIepechIIeHHBIN pacTBOP»

JlaTuuk TemIiepaTypbl, XUMUYECKUI CTaKaH
(100—150 mu1) ¢ xomoaHO# BOAOH, MPOOHpPKA,
npoOupKa MepHas, ITAaTUB C JIATIKOM,
CIIUPTOBKA.

Martepuansl M pEakTUBBL: CIHUPT STUIIOBBIMH,
KPUCTAJIIMYECKUM THOCYJb(AaT HaTpUsl

(Na2S203 « SH20).

25.

Konuenrpanus Bemects

ISTh TPOOUPOK WM MepHBIX K00 (100 M),
IIPU UCIIOJIb30BAaHUU KIOBET OOJIBILIOTO
00béMa; nBe numnerku (10 mit); XumMuueckui
CTaKaH; Ipylla pe3uHOBast; IPOMBbIBAJIKA C
JUCTUJUIMPOBAHHOMN BOJOM.

Marepuansl 1 peakTHBBI: pacTBOPHI Cylb(haTa
meau (II) CuSO4 50 r/n (B pacuére Ha Oe3-
BOJIHOE BEIIECTBO) WJIM MEpMaHIraHaTa Kajlus
KMnO4 50 wr/n, mpoObl ¢ HEW3BECTHOM
KOHIIEHTPalMel COOTBETCTBYIOIMX BEIECTB.

26.

DKcIepUMEHTaTbHBIN OTIBIT
«Onpenenenue KOHIIEHTpAIIH
BEIIECTB KOJOPUMETPUYECKUM  II0
KaJMOpOBOUHOMY IpaduKy»

ISTh TPOOUPOK WM MepHBIX K00 (100 M),
IIPU UCTIOJIb30BAaHUH KIOBET OOJIBILIOTO
00béMa; nBe numnetku (10 mit); XuMuuecKkui
CTaKaH; Ipylla pe3uHOBast; MPOMBIBAJIKA C
JUCTUJUIMPOBAHHOMN BOJOM.

Marepuansl 1 peakTHBBI: pacTBOPHI Cylb(haTa
meau (II) CuSO4 50 r/n (B pacuére Ha Oe3-
BOJIHOE BEIIECTBO) WJIM MEpPMaHTraHaTa Kajus
KMnO4 50 wr/m, mpoObl ¢ HEW3BECTHOM
KOHIIEHTpallMel COOTBETCTBYIOINX BELIECTB.

27.

«Onpenenenne TeMIIEpPaTypbl
pa30KeHUsl KPUCTAJIIOTHIPATa)

poOupKa, MTATUB C JaKol U My(ToH,
CIIUPTOBKA.

Marepuansl U pEAaKTUBBI: CHUPT STHIIOBBIM,
HECKOJIBKO KpUCTAJIJIOTHAPATOB

28.

«Onpenenenne TeMIIEpPaTypbl
pa30KeHUsl KPUCTAJIIOTHIPATa

poOupKa, MTATUB C JaKol U My(ToH,
CIIUPTOBKA.

Marepuansl ¥ pEaKTUBBI: CIUPT 3THIIOBBIN,
HECKOJIBKO KPUCTAJJIOTUAPATOB

Pa3nen
5.

OcHOBHBIE KJI1aCChI
HEOPTraHNYeCKUX COeJUHEHM .
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29. | OKCIepUMEHTAIbHbIH Jatuuk pH, ITaTHB ¢ 32KUMOM, TIATh
onbIT«Onpesienenue 5 pH XUMHYECKHUX CTAKaHOB (25 MIT), IPOOUPKH,
PacTBOPOB KUCJIOT U INECIOICH) IPOMBIBAJIKA C JUCTHJUIMPOBAHHON BOJIOM.

Marepuasnisl 1 peaktuBbl: 0,1M pacTBOpHI
HCI, HNO3, NaOH, Ca(OH)2 (HachIIeHHBIH
pac- TBOp), pPacTBOPBI HHIUKATOPOB: JIAKMYCa,
METWJIOBOTO OpaHxeBoro, (enondranenna;
VHHUBEp- callbHas WHAWKATOpHas Oymara;
¢mibpTpoBaNbHAS Oymara.

30. | OxcnepnMeHTAbHBIi Jlatuuk pH, mratus ¢ 3aKUMOM, TISTh
onbiT«Onpenenexue _ PH | xummaeckux crakanos (25 mi), npoGupxu,
PacTBOPOB KUCJIOT H IMECI0YCH IPOMBIBAJIKA C AUCTHIIMPOBAHHOMN BOJIOM.

Matepuansl u peaxktusbsl: 0,1M pacTBOpHI
HCI, HNO3, NaOH, Ca(OH)2 (HachleHHbIH1
pac- TBOp), pPacTBOPHI HHIUKATOPOB: JIAKMYCa,
METHJIOBOTO OPaHXeBOro, (eHondranenHa;
YHHUBEp- callbHas WHAWKATOpHas Oymara;
bunbTpoBasibHAs OyMara.

31. | OxcnepnMeRTANbHBIi Jlatuuk pH, mTaTus ¢ 3aKUMOM; IISTh
onbIT«Onpesienenne pH XUMHYECKHX CTaKaHOB (25 MI1); IPOMBIBAIKA.
PasJMIHBIX CPeI Marepuansl W PEaKkTHBBL YHUBEpPCAIbHAs

uHauKaTopHas Oymara, 0,1M  pacTBOpbI
xsiopoBogopoga HCl u ruapokcuma HaTpust
NaOH, BOJONIPOBOAHAA BOJA, COKH,
MUHEpaJIbHAsi BOJA, PAaCTBOPBI CTHPAITBHBIX
MOPOIIIKOB, SKCTPAKTHI Yast U Kode.

32. | DKcnepHMeRTAIbHBIH Jatuuk pH, mTaTHB ¢ 32KUMOM; IISTH
onbiT«Onpenenexue pH XUMHUYECKHX CTAKaHOB (25 MIT); IIPOMBIBAIIKA.
PasJMIHBIX CPeD Marepuansl W pEaKkTHBBL yHUBEpPCAIbHAs

uHAMKaTtopHas Oymara, 0,IM  pacTtBOpBI
xnoposogopoga HCl u ruapokcuna Hatpust
NaOH, BOJONIPOBOIHAA BOJA, COKH,
MUHEpaJIbHasi BOJIA, PACTBOPBI CTHPAIBHBIX
MOPOIIIKOB, SKCTPAKTHI Yast U Kode.

33. | OkcriepuMeHTaTBHBIN Hatuuk pH, npo3zarop o0béMa KHUAKOCTH,

onbIT«Peakiust HeHTpanIn3aiumy OropeTKa, TaTYUK TEMIIEPaTyphl IJIATUHOBBIH,
JIATYHK JTABJICHUS, MArHUTHASI METITaJIKa
2 rox o0yueHus
Nenn/m | HammeHoBaHMe pa3jiena, TeMbl JlabopaTopHoe 060pyaoBaHue
Pasgen | OCHOBHBIE  KJIAacChl  HEOPraHMYECKHUX
1. coeTMHEeHUu

1. OKCnepuMEHTaIbHBIN onbiT«Peaknus | Jaruuk pH, GropeTka, naTumuk

HEeHTpaIu3aIum TEMIIepPaTyphl, JaTYUK JTaBJICHU,

Marepuainsl U peaKTUBBI:
JUCTUITUPOBAHHAS BOJIA; COJISTHAs
kuciota, 0,1M pactsop; 0,1M
pacTBopa ruapokcua Hatpus; 1%-
HBIN pacTBOp deHondTanenHa.
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DKCIepUMEHTAIbHbBIN onbeIT«OCHOBAHUS.
TermnoBoit >ddexr peakuu TUAPOKCHIA
HATPUs C YIIICKUCIBIM Ta30M»

Jatauk
JKUJIKOCTH,
TeMITepaTyphl
JTaBJICHUS,

pH, no3zatop  0OBéma
OropeTka, JATIUK

HHaTHHOBBIﬁ, JaTYuK

DKCIepUMEHTAIbHbBIN
KHUCJIOTHOCTH TTOYBBI»

OIIBIT «OnpeneneHHe

Hatunk pH, mepHas komba — 250 mi;
HUIMHAP MepHBIA — 100 M.
Martepuansl U pPEaKTHUBBIL:
xyiopuja Kanust — 1 M.

pacTBop

OKClepUMEHTaIbHbIA  onbIT«TeMneparypa
IJIABJICHUSI BEUIECTB C pPa3HbIMH THUIIAMH
KPUCTAITMYECKUX PEIIETOK

JlaTuuk Temneparypsl

Paznen

T/

DKcrepuMeHTAIbHBIN onsIT«TernnoBon
3¢ EeKT pacTBOPEHUS BEILECTB B BOIE»

Jatuuk temneparypsl, crakad Ha 150
MJI — 3 IIT.; CTEKJIIHHAS MaJ0yKa;
MepHas IpoOupKa; InaTenb — 2 MT.
Marepuansl M PEaKTUBBL: cepHas
KHUCIO0Ta (KOHIL.); THJIPOKCHJl HATPHS
KPUCTANINYECKUI; HUTPAT aMMOHHMSL.

DKCrepUMEHTANIbHBIN ONBIT«DIEKTPOIUTHL U
HERJICKTPOJIUTHI»

JaTtunk JIEKTPOIIPOBOAHOCTH,
ctakanpl Ha 50 MI; IWTAaTUB C
32KAMOM. Marepuainbl W pPEaKTUBHL:
JUMCTWIUIMpOBaHHass Boja; mno 20 mu
JTHUJIOBOTO CIIUpTAa, Oen3uHa,
KEpOCHHa; 5%-HoTrO pacTBopa
caxaposbl, pactBopa cmupta (1:1),
5%-Horo pacTtBopa XJOpHAa HaTpPHS;
5%-HOrOo pacTBOpa XJIOPOBOJIOPO/A;
5%-HOoro  pacTBOpa  THAPOKCHIA
HaTpus, TOBapeHHas coib (TBEpHas),
caxap (TBEpabIiN).

DKCrepuMeEHTaTbHBIN onbIT«Brusaue
pacTBOPHUTEIISI HA AUCCOLMALINIO

JlaTuuk 371€KTpOnpPOBOAHOCTH, 1B
BBICOKMX XMMUYECKHX cTakaHa (50
MJ); CTEKJISTHHAS MajloyuKa.
Marepuansl u  peaktuBbl: CuCl2
0e3BO/IHBII (MMEEeT KOPUYHEBBIN I[BET.
[Tonyuator, Harpesas
KpUCTAJIOTUAPAT B  YalIke  JUIs
BBIIAPUBAHUA. XpaHIAT B IUIOTHO
3aKpBITOM  COCYJ€); aleTOH WIU
CIUPT.

OKCIIEpUMEHTANbHbIA  ONBITKCWIBHBIE U

cna0Obie SJICKTPOJIUTHD»

JlaT4rK 3JEKTPOIPOBOAHOCTH, TPH
XUMHYECKHUX cTakaHa (25—50 mu).
Martepuansl u peakTuBbl: 10 %-Hble
pacTBOpbl  COJIIHOM, a30THOM M
YKCYCHOM KHCJIOT (KeJIaTelbHO B
KarelbHULAX); ¢buIbTpOBaIbHASL
Oymara.
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9. DKCIepUMEHTAIbHbBIN ONBIT«3aBUCUMOCTh JIATUHK SEKTPONPOBOHOCTH,
DJEKTPONIPOBOJIHOCTH  PACTBOPOB  CUIILHBIX | Gronerka wymi 103aTOP, MEPHBIT
AJEKTPOJIUTOB OT KOHIIEHTPAIIH HOHOBY masap (100 MIT); TPH XMMHHECKHX

crakana (100 mu), mraTuB
XUMHYECKHM C JIAIKON U JBYMS
MydTamu, GUILTpOBaIbHAS OyMmara.
Marepuansl U peakTuBel: 1M
pactBopa xjopuaa Harpus; 1M
pacTtBopa xjopuaa Kaiblus; 1M
pacTBopa XJopuaa aJTlOMUHUS

10. | DxcnepuMeHTaNbHBI  OnBIT«OnpenencHue JIATUHK SEKTPONPOBOHOCTH, T
KOHI[CHTPAIMU COJH TIO 3NEKTPONPOBOAHOCTH | yyerpx 1 cyXHX MPOBHPOK; MEPHHIi
pacTBopa» nuuHAP Ha S0 MIT; CTEKIISTHHAS

najgouka; crakan Ha 400 mut (st
cnuBa); puabTpoBaibHas Oymara.
Martepuassl u PEaKTUBBI:
TUCTUUIMpOBaHHas Boja; 250 wi
pacTBopa XJOpUAa HATPHUsSl C MAacCCOBOM
KOHIIEHTparuen 1 r/im.

11. | DkcnepuMeHTABHBIHI JlaTuuk 371eKTpOnpPOBOAHOCTH,
onbIT«B3aumopeiicTBue ruipokcuaa 6apus ¢ | g103aTop 00bEMa KUAKOCTH, OIOpeTKa
CEPHOIl KUCIOTOW»

12. | DxcrnepuMeHTaIbHBIN onbIT«O0pa3oBaHue JIATUHK SEKTPONPOBOHOCTH,

COJICH aMMOHHD) crakasbl Ha 50 MJ1 — 2 IIT.; cTaKaH
JUTSI CJIMBA.
Martepuassl u PEaKTUBHI:
¢unbTpoBanbHasg Oymara; pacTBOpBI
NH3 u CH3COOH 0,05 mons/1.
Pasnen | Xummuueckue peakuun. OBP
&l
13. | DkcnepuMeHTABHBIHI onbIT«3yueHue JIATIHK TeMIepaTyphl TUATHHOBEIH,
peakuuu B3aMMOJEUCTBUS CYNbOUTA HATPUA | wraran 50 M — 3 IIT..; IMITIATENTD,
C ICPOKCHAOM BOOPOA@» CTEKJISHHAS MaI0YKa.
Marepuaibl U PEaKTUBBI: TIEPOKCHU]T
BOA0p0oa 3%-HbIil HACBIILIEHHBIN
pacTBop cyibhuTa HATPUSL
CBEKEMTPUTOTOBJICHHBIH.
14. | DkcnepumenTanbHbli onbiT«3Menenue pH B

XoJie
peaKuuii»

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX

Jatunk pH, 4 Xumudecknx cTakaHa Ha
50 mu1; ITaTUB C JIaNKOW U My(TOH,
Marepuans! u peaktusbl: 40 M 0,1 M
pacTtBopa nepMmanranarta kauus; 30 mu
0,IM pactBopa cynbpura HaTpus; 30
mn  0,IM  pactBopa  cymnbdata
maprasxia (II).
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15.

OKCIEpUMEHTANbHBIA  ONBIT«CpaBHUTEIbHAS
XapaKTEePUCTHKA BOCCTAHOBUTEIHLHON
CIHOCOOHOCTH METAJLIIOB)

Xumuueckuit crakad Ha 100 mut.
Martepuanbl U peakTUBBI: ITUHKOBAs,
CBUHIIOBas, MeJHasl, xKeje3Has
(cranmpHas), aIOMUHHEBAs MJIACTUHKU
(BmecTO IIJIACTUHOK MOXHO
UCIIOJIb30BaTh donbry WIH
pOBOJIOKY); 1M pactBOop XJopuiaa
HaTpUSL.

16.

DKCIepUMEHTAIbHbBIN onbIT«3yuenue
BIIUSTHUSL PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
peaxKum»

JATYUK TEMIIEPATyphI

TUTATUHOBBINA. JJIEKTPHUECKAs IJTUTKA;
cTakaH XMMHYeCcKuii Ha 250 mut;
IINATEIh; KPUCTALTU3ATOP IS
IPOMBIBaHMS cOCcy10B JlaHmobTa;
npobupku [1X-21 (3 mr.).

Marepuanasl W PEaKTHUBBI: COJISTHAs
kuciota (4%-Hblii); consHas KUCIOTa
(10%-HbI1il);  KycOYKHM  Mpamopa;
HIOPOIIOK MPaMopa; YKCYCHasl KUCIIOTa
(6%-HbIi1); IMHK; TIEPOKCUI BOJOPO/IA
(3%-nprit); quokcua mapranma (IV).

17.

DKcrepuMeHTAIbHBIH onsIT«3yuenue
BIMSIHUS PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTb
peakuumn»

JaTYUK TEMIIEPATypPhI
TUTATUHOBBIN. JJIEKTPHYECKAs IJTUTKA;
CcTakaH XMMHYeCcKuii Ha 250 mut;
HIMAaTeh; KPUCTAJIIA3ATOP JUIS
MIPOMBIBaHUS coCcyaoB JIaHI0NbTa;
npooupku [1X-21 (3 mrt.).

Marepuansl ¥ PEaKTHBBI: COJISTHAsS
kucnota (4%-Hblii); consHas KUCIOTa
(10%-HbI1it);  KyCOYKH  Mpamopa;
HOPOLIOK MPaMopa; YKCYCHasl KUCIIOTa
(6%-HbIi1); IMHK; IEPOKCUT BOJOPO/Ia
(3%-ubrit); auokcu Maprania (IV).

Paznen

HeMera/Labl

18.

061112151 XapaKTCPUCTHKA HCMCTAJIJIOB

19.

OKcnepuMeHTaNbHbld  onbIT  «M3yueHue
(U3NYECKUX U XMMUYECKUX CBOMCTB XJIOpay

Arnmapar 1 IpOBEAEHUS
xummudeckux nporecco (AITXP)

20.

DKCIEepUMEHTANIbHBIA  ONBIT «OnpeneneHue
COIEpPKAHUSA XJIOPUA-UOHOB B  IHUTHEBOU
BOJIE»

Marepuansl ¥ PEaKTHBBI: COJISTHAS
KHCOoTa (KOHIL.), JAWXpOMaT Kajus,
pactBop Opomuma kamms  (2%),
pactBop moauna kanus (2%), pactBop
JaKMyca WM JIPYroro KpacuTemns
(pykcu- Ha), pacTBOp XJIOpHJIA JKeTe3a
(I1), kpaxmanbHBII KiIeHcTep

21.

3KCHCpI/IMCHTaJIBHBII>'I OIIBIT ((OHpe,I[CJ'ICHI/IC
COACpIKaHUA  XJIOPHUOI-MOHOB B MMUTHEBOM
BOIC»

Amnmnapat JUIS IIPOBEICHUS
xumuueckux — mpoueccos  (AIIXP),
COMPTOBKA  WMIM  DJIEKTpUYEcKas
TJTUTKA
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22. | DKkcnepuMeHTalbHbIN onbIT «OrmnpeneneHue | Marepualibl M PEaKTUBBL:  COJISIHAA
COJIEp’KaHUsl XJIOPUJA-MOHOB B IUTHEBOM | KMCIOTa (KOHIL.), AMXpOMAaT KaJlus,
BOJIE» pactBop Opomuma kamus  (2%),

pactBop uoauaa kanus (2%), pacrBop
JaKMyca WM JPYroro KpacurTems
(pykcu- Ha), pacTBOp XJIOpHIA KeTe3a
(IT), xpaxMaJIbHBIN KIICHCTEP
23. | DkcnepuMeHTanbHBIN onbIT «llomydyenue Amnmnapar 11t IpoBeIeHUs
CEpPOBOAOPOA U U3YUYECHHUE €TI0 CBOMCTBY. xumudeckux peakiuid (AITXP),
puOOop Ui MOJIy4YEHUs Ta30B WU
anmnapar Kunna

24. | DKCIepUMEHTAIbHBIN OIIBIT «CuHre3 | Annapar JUIS IIPOBEACHUSA
cepoBogoposa. KauecTBeHHbIE peaKIMU Ha | XUMUUYECKUX peaKIuit (AIIXP),
CEpOBOAOPOA U CYTb(PHIBI» npuOop Uis MOJIy4EHUS Ta30B WIIHU

annapar Kunmna

25. 3KCII€pI/IMeHTaJII)HI)II71 OHLIT«I/I3yquHE: ATTXP; CUpTOBKa HIH
CBOWCTB  CEPHHMCTOrO rasa M  CEPHUCTOH | ,yeprpyyeckas miutka. Matepuais i
KHCTOTBD PEAKTUBBL: CYIb(HUT HATPUS; CEpHAs

KHCTI0Ta (KOHIL.); pacTBOP JAKMYCa;
1%-HbIi1 pacTBOP THAPOKCUIA HATPUS;
pactBop (¢enondranenna; 5%-HbIi
pacTBop KapOoHaTa HaTpHsI,
pa30aBIICHHBIH pacTBop nona
(xénroro uBera); 10%-HBIM pacTBOp
TUIPOKCHUIA Ha- TpHuS,
AKTUBUPOBAHHBIA YT OJIb.

26. | DKCIepUMEHTAIbHBIN onbIT«OCHOBHBIE | J[aTYMK 3JIEKTPONPOBOJHOCTH
CBOMCTBAa aMMHAKa»

27. | OxciepuMeHTanbHbli  ombIT:  «llomydeHue | naTuMk TemmnepaTtypsl, 1aTuuk pH,
okcuaa azota (IV) u u3ydyeHnue ero cBOMCTB» | 1aTUMK 3JIEKTPOIIPOBOJIHOCTH,

anmapar AJ1s IPOBEJEHUS XUMUYECKUX
peakuuii (AIIXP), marautHast
Menlajika
28. | OkciepuMeHTaNbHbI  ombIT  «OKHCICHHE | JaTYUK TEMIeparypbl, naTduk pH,
okcupa aszota (II) no oxcuna azora (IV)» JaTYnK JIEKTPOIIPOBOAHOCTH,
anmnapar AJis IPOBEICHUS] XUMUYECKUX
peakiuit (AIIXP), MarHuTHast
Menlajuka
29. | DKciepUMEHTANbHBIN JATYUK TeMIIepaTypsl, 1aT4uK pH,

onbiT«B3anmoneiicteue okcuaa azora (IV) ¢
BOJOH W KHUCIOPOJIOM, TMOIyYeHUE a30THOM
KHCIIOTBD

JTATYUK 3JIEKTPOIPOBOAHOCTH,
anmnapar AJs IPOBEJEHUS] XUMUYECKUX
peakuuii (AIIXP), MaruutHas
Menlajka
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30.

OKCNepUMEHTANbHBIA  onbIT«OnpeaeneHue
HUTpPAT - HIOHOB B MMUTATEILHOM PACTBOPE»

BECHI TEXHHYECKHE; OIOKC; KoI0a
MmepHast 1000 cM3 — 1 wit.; nunerka 5
cm3 — lmt.; munerka 10 cM3 —
lmr.; munerka 15 cm3 — 1 mt.;
koj0a mepHas 100 cM3 — 6 miT.;
numnerka rpagyuposansas 10 cm3 —1
IIT.; IANETKA rpagyupoBanHas 20 cm3
—1 wr.; muMHap MepHbId 25 cM3 —
2 WIT.; cTakaH XuMH4Yecknii 50 cm3 —
8 mT.; crakad xumuaeckuii 100 cm3
— 1 mr,;

31.

OKcrepuMEHTANIbHBIN  onbIT«OIpeneieHue
HUTPAT - HOHOB B TUTATEIILHOM PacTBOPE»

BECHI TEXHUYECKHUE, OIOKC; KOJI0a
mepHas 1000 cm3 — 1 wiT.; numnerka 5
cM3 — lmr.; numerka 10 cmM3 —
Imt.; nunerka 15 cM3 — 1 T,
xosba mepHas 100 cmM3 — 6 wit.;
nuneTka rpaayupoBanHas 10 cm3 — 1
IIT.; NUIEeTKa rpaayupoBanHas 20 cm3
—1 wWT.; MUIMHAP MEPHBIN 25 cM3 —
2 mT.; cTakaH xuMudeckuii 50 cm3 —
8 mT.; crakan xumudeckuit 100 cm3
— 1 mr.;

32.

DKCIepUMEHTAIbHbIN onbeIT«OnpeaeneHue
aMMHUAYHOU CEIUTPHI U MOYCBUHBI

JlaT4MK AJIEKTPONPOBOJTHOCTH, CTaKaH
Ha 50 M1 — 2 IIT.; CTEKISTHHAS
MMajouka — 2 IIT.; MImaTeiab — 2 MT.;
MIPOMBIBAJIKA C TUCTUIUTUPOBAHHON
BOJIOM.

Marepuaibl ¥ peaKTUBBI: MOYEBUHA;
aMMHaydHas CeNUTPa;
JTUMCTUJUTMPOBAHHAS BOJIA.

Paznen

MeTanianbl

33.

OO11ast XxapakTepUCTHKA METAJIIOB

34.

Pa3zHooOpasue MeTasioB U CIUTaBOB

Konmeknust MmeTanioB

35.

DKCrepUMEHTATbHBIN
onbIT«B3anMoiericTBUe N3BECTKOBOI BOIBI C
YIJIEKACIIBIM Ta30M»

JlaT4MK 2JIEKTPONPOBOIHOCTH,
MarHuTHas Melaika, Ipuoop Juis
MOJTy4YeHUs ra30B WwiK annapar Kunmna

36.

JlaTuuk maBieHUs, Konba
IUIOCKOZOHHAs 00BéMoM 500 M — 2
IIT.; MPOOKa PE3NHOBASI C OTBEPCTUEM
IUIA TaT4YHKa.

Matepuraisl ¥ peakTHBBI: TTOPOIIIOK
BOCCTaHOBJICHHOT'O elle3a; MOPOIIOK
MEIH.
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