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PabGouass mporpamma AOMONMHHUTENBHOTO OO0Opa30oBaHUS 10 XUMUU «XUMHS B
AKCHEPUMEHTAX» IJis /-9 KJIacCOB COCTaBJIEHA HA OCHOBE:

1. ®enepanbHoro 3akoHa Ne273-03 «O6 oOpazoBanuu B Poccuiickoi
denepannnn
2. ®denepabHOrO TOCYJIaPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO

oO1iero oO6pa3oBaHusi, YTBEPKIECHHOTO MPUKa3oM MUHHUCTEpCTBa 00Opa3oBaHUs U HAYKH
P® or17.12.2010r. mp.Ne1897 ¢ uzmenenusimu ot 31.12.2015r. Nel577

3. [Iporpammbl  kypca xumum s 8-9 kiaccoB 0011eo0pa3oBaTesIbHBIX
YUPEXKIEHUN

4. OcHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHHUsA
MAOQY «bepuierckas cpemHssi IIKOJIa

C ydetom:

1. ®enepanbHoro mnepedHs yueOHUKoOB Ilpmka3 MuHucTepcTBa NMpPOCBELICHUS
P®. No 858 ot 21.09.2022.

2. Pacnopsbxkenust Munnpocsemenuss P® ot  12.01.2021 NoeP-6  «O6

YTBEPKIECHUU METOJAMYECKUX PEKOMEHAAIMNA MO CO3AaHuI0 M (YHKIMOHUPOBAHUIO B
00111600pa30BaTEeIbHBIX OPTaHU3AIMAX, PACTIONOXEHHBIX B CEIHCKOW MECTHOCTH M MajbIX
ropojiax, IIEHTPOB  OOpa3oBaHUs  €CTECTBEHHO-HAYyYHOW U  TEXHOJOTHYECKOU
HaIpaBJICHHOCTEW»

3. Meroanueckux peKOMEHJAaUMi MHHUCTEPCTBA MpocBelleHus Poccuiickon
GOenepanun 1no «Peanuzanuu 00pa3oBaTENbHBIX MPOrPAMM  ECTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HAIPaBICHHOCTEN MO XUMHH C MCIOIB30BAaHUEM 000PY/I0BaHUS IIEHTPA
«Touka pocra» (yTBEepKIeHbI pacnopsbkeHneM MuHucTtepeTBa npocsenieHus: Poccuiickoi
®denepanmu ot 12 suBaps 2021 r.Ne P-6).

4, Wcnonb30BaHus HATISIHO-AUAAKTUUECKUX MOCOOUN U 000pYyI0BaHUS IIEHTPa
«Toukapocrta»
5. VYueonuku: Xumus.8-9 kmacc: yued. mas obmeodpasosat. opranu3aruii/ O.C.

["a6puensn, N.I.Octpoymos, C.A. CraakoB — 3-¢ u3a.— M.: [Ipoceemenne,202 1

[TporpamMma (¢akynpratiBa «OKCICPUMEHTAIbHAS XHMHS» pa3paboTaHa s
ygamuxcsi 8-9 kjaccoB M paccumTaHa Ha 34 dYaca, W3 KOTOPBIX — 2 Haca pPe3epBHOTO
BpeMeHHU(ITPOBEICHHE 3aHATUI B TEUEHHE BCErO yUeOHOTO TO/1a).

Ha ©6a3ze muentpa «Touka poctray obOecrnednBaeTcsi peanu3amus MporpaMm
€CTECTBEHHO- HAyYHOM W TEXHOJIOTHUYECKOW HANpaBJICHHOCTEH, pa3padOTaHHBIX B
COOTBETCTBUH C TPEOOBAHUSAMH 3aKOHOJATENHLCTBA B cdepe o0pa3oBaHUS H C YYETOM
pexoMenaiuii deepaabHOTO OnepaTopa yueOHOTO mpeaMeTa « XuMUsD».

[TpodumnpHbli KOMITIEKT o0OOpymoBaHusi IieHTpa «Touka poctay obecreunBaer
3b(deKTUBHOE  NOCTHKEHHE O00pa30BaTENbHBIX  PE3YyJbTATOB  OOYYaIOIIMMHCS 110
nporpaMmaM €CTECTBEHHO-HAyYHON HaIpaBJIC€HHOCTH, BO3MOXKHOCTb YTIyOJIEHHOTO
U3YYEHUS! OTACNbHBIX MPEAMETOB, B TOM 4YHCIe i1 GOPMHUPOBAHUSA U300pETATEIHCKOIO,
KPEaTUBHOTO, KPUTHYECKOTO MBINUICHHS, Pa3BUTUSA (PYHKIIMOHAIIBHONW T'PAaMOTHOCTH Y
00y4aroIIMXCs, B TOM YHUCJIE €CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

COBpCMeHHBIC OKCIICPUMCHTAJIbHBIC HUCCICAOBAHUA II0 XHUMHUH YXKE TPYyAHO

MPEICTaBUTHOE3 MCTIOIB30BAHMS HE TOJHKO aHAJIOTOBBIX, HO U MU(PPOBBIX N3MEPUTETHHBIX
npubdopoB. B denepansuom ['ocymapcrBennom OOGpazoBarensHoMm Cranmapte (PI'OC)



OPOMUCAHO, YTO OJHUM U3 YHUBEPCAJIbHBIX YYE€OHBIX JEHCTBHUH, NpUOOpETaeMbIX
y4aIMMUCS, JOJDKHO CTaTh YMEHHUE «IIPOBENECHUS ONBITOB, IPOCTBIX IKCIIEPUMEHTAIbHBIX
VCCIICOBAHNAM, MPSAMBIX W KOCBEHHBIX W3MEPEHHUU C HCIIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX U3MEPUTENBbHBIX MpuOOpoB». Illupokuii cCHexkTp HAaTYMKOB TMO3BOJSET
y4aluuMcsl 3HAKOMHUTBCA C IapaMeTpaMyd XHMHYECKOIO 3KCIIEpUMEHTa HE TOJIBKO Ha
KayeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YypoBHe. Lludpoas maboparopus mo3BOJSET
BECTU JUIMTEIIBHBIM 3KCIEPUMEHT JaK€ B OTCYTCTBHUE JKCIIEPUMEHTATOpPA, a 4acToTa HUX
U3MEPEHUN HEIOBIACTHA YEJI0OBEYECKOMY BOCIIPUATHIO.

B npouecce ¢opMupoBaHUsS SKCIEPUMEHTAIBHBIX YMEHUH YYEHUK oOOydaercs
MPEACTaBIATh UHPOPMALIUIO 00 UCCIIEI0BAHUU B YETHIPEX BUIAX:

° B Bep6aJIBHOMZ OIMMCBIBATbL OKCIICPUMCHT, CO3J1aBaTb CIIOBCCHYIO MOJCIIb
9KCIICPUMCHTA, CI)I/IKCI/IpOBaTB BHUMAHHC HAa NU3MCPACMBIX BCIIMINMHAX, TCPMHUHOJIOTHH,

* B TaOJUYHOM: 3aMlOJHATH TaOJHUIBI JAHHBIX, JIEKAIIUX B OCHOBE IOCTPOCHUS
rpadukoB (IpU STOM y y4YalllUXCsl BO3HUKAET MEPBUYHOE MPEJCTABICHUE O MaciuTadax
BEJINYMH);

* B IrpauuecKoM: CTPOUTH I'papuky MO TAOJUYHBIM AAHHBIM, YTO JTAET BO3MOKHOCTh
nepexoaa K BBIIBMKEHHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKIY BEeIWYMHAMU (IIpU
9TOM YYHWTENb II0Ka3bIBACT MPEUMYIIECTBO B BU3yaJIU3alMU 3aBUCUMOCTEH MEXIY
BEJIMUYMHAMU, HATJISITHOCTh U MHOTOMEPHOCTb );

° B BHAC MAaTCMAaTHYCCKHX ypaBHeHHﬁZ JaBaTb MAaTCMATHYCCKOC OIIMCAaHHUC
B3aMMOCB3H BCIIMYUH, MAaTCMAaTHYCCKOC O606HI€HI/I€.

[lepexoq OT KaXXaoro sTana MpeAcTaBlIeHUs HHGPOPMAIMU 3aHUMAET JIOBOJIHLHO
OomBIION MPOMEXYTOK BpeMeHu. B8-9 kiaccax 3ToT mpoliecc He0OXOAMM, HO B CTapIIUX
KJIaccaxX MOKHO ObLJIO OBl ATO BpeMsl OTPATUTh Ha pellieHue 0oJiee BaXKHBIX 3a7a4. B aToM
mwiaHe 1u@poBble J1a0OpPaTOPUM CYHIECTBEHHO SKOHOMST BpeMs. OJTO BpeMsl MOKHO
notpatuth coriacHo ®I'OC Ha dopmMupoBaHUE HCCIIENOBATEIBCKUX YMEHHUM Yy4alluxcs,
KOTOPBIC BBIPAKAIOTCS B CJICAYIOIMIMNX JTCUCTBUSX:

® oImpeJeeHre NpooIeMbl;

® IIO0CTaHOBKA MCCJICA0BATEIBCKON 3aa4H;

® [UIAaHMPOBAHHUE PEIICHUS 3a/1a4H;

® TIOCTPOEHUE MOJECIEH;

® BLIIBIKEHHE THIIOTES;

® DOKCIIEpUMEHTAIbHAS MMPOBEPKA TUIIOTE3;

® aHaNIM3 JAHHBIX KCIICPUMEHTOB WJIM HAOIIOICHUM;,
e (QopmMyIHUpOBaHKE BHIBOOB.

Ilnanupyembie pe3yabTaThl 0CBOEHHS TTPOTPAMMBbI JOTIOJHUTEIIBHOTO 00pa30BaHuUs
«XuMHS B DKCTIEPUMEHTAxX» ISt /-9 KJIacCOB C UCIIOIH30BAaHNEMOOOPYIOBAHHUS TIEHTPA
«Touka pocra»

JIM‘!HOCMHbl€p€3lebmambl
L OMpCACICHUC MOTUBAIINN U3YYCHUS yqe6H0r0 MaTcpualia,

L OLCHUBAHHUC YCBAHMBACMOI'O yqe6H0ro mMarcepualia, HCXOoAsd M3 COUHMAJIbHBIX H
JINYHOCTHBIX HCHHOCTCﬁ;

L IIOBBINICHHUEC CBOCTO 06pasoBaTean0r0 YPOBHA HW YPOBHSA TOTOBHOCTH K



W3YYCHUIO OCHOBHBIX HCTOPHUYECKUX COOBITHH, CBA3AHHBIX C PA3BUTUEM XUMHUU U
00111eCTBa;

SHAHUC ITPaBUJI ITIOBCACHUA B LIpCC’)BI)I‘IEII‘/IIHI)IX CUTYyalHAX,
OLICHUBAHHNC COHHaHLHOﬁ 3HAaYUMOCTH HpO(l)GCCI/If/'I, CBs3aHHBIX C XHMHGﬁ;

BJIa/ICHUE IIpaBWIaMU 0€30MacHOro oOpallleHusl ¢ XMMUUYECKUMHU BEIECTBAMU U
000pyI0BaHUEM, MPOSIBICHUE IKOJIOTUYECKON KYIbTYPHI.

MemanpeomemHnule pe3ynvmamal

Pecynamuenvie

Oeacrojaaradnuce, BKJIIO4Yas IMOCTAaHOBKY HOBBIX HCJ’ICFI, Hpeo6pa30BaHHe
HpaKTquCKOﬁ 3aa49 B IIO3HABATCJIIbHYIO, CaMOCTOSITCJIbHBIN aHaJIu3 YCJIOBI/Iﬁ
JOCTHKCHU IICJIM HA OCHOBC yqéTa BBIACJICHHBIX YYUTCIICM OPUCHTHPOB I[GIZCTBPISI
B HOBOM y‘l€6HOM MaTCpHUAJIC; INIAHUPOBAHUC ITYTH JOCTHUIKCHUA ueneﬁ;

YCTAaHOBJICHHE LIENIEBBIX IMPUOPUTETOB, BBHIJCICHHUE AbTEPHATUBHBIX CIIOCOOOB
JIOCTUKEHUS 11eJIU U BBIOOp Hanbosiee 3pheKTUBHOTO CIoco0a;

YMEHHE CAMOCTOATENBHO KOHTPOIUPOBATh CBOE BPEMSI M YIIPABJIATH UM;
YMEHHE IPUHUMATh PELICHUs] B IPOOJIEMHON CUTYyallUH;

MOCTAaHOBKA Yy4YeOHBIX 3a7a4, COCTABJICHHE IUIaHA | IOCIEI0BaTEeIbHOCTH
JICHCTBUM;

opraHu3anus pabouero MecTa Npu BBITTOTHEHUHA XUMUYECKOTO SKCIIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YyJIbTATOB OOyUEHUS, OLICHMBAHHUE YCBOCHHOIO MaTepuala,

OIICHKAa KauyeCTBa W YPOBHS IOJYYCHHBIX 3HAHWUM, KOPPEKIMS TUIaHa U CIocoba
JEeHUCTBUS MTPHU HEOOXOIUMOCTH.

llo3nasamenvuvie.

MOKCK U BbIIeNICHHE WH(pOopMaInu;

aHajau3 yCIOBUM M TpeOOBaHUM 3amauu, BBIOOP, COMOCTABICHUE U OOOCHOBAHUE
crioco0a peleHust 3a1auu;

BbIOOp HamOosiee A((HEKTUBHBIX CIOCOOOB pEIIeHUs 3a7a4d B 3aBHCHUMOCTHU OT
KOHKPETHBIX YCIIOBUI;

BBIJIBUKEHUE M 00OCHOBAHHUE TUIIOTE3bI, BEIOOP cr1ocoba e€ MpoBEPKH;
CaMOCTOSITENTFHOE CO3/IaHHE alTOPUTMA JAEATEIbHOCTH TPH PEIICHUU MpooieM
TBOPYECKOTO M MIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTEPHU30BaTh BEIIECTBA IO COCTABY, CTPOSCHUIO M CBOMCTBAM;

OTMMCHIBAHUE CBOWCTB: TBEP/IBIX, )KUJIKUX, TA3000pa3HBIX BEIICCTB, BBIJCICHUE UX
CYIIECTBEHHBIX MMPU3HAKOB;

M300paKeHHE COCTaBa MPOCTEHIINX BELIECTB C MOMOIIbI0 XUMHUECKUX (opMyTT U
CYIIHOCTH XUMHYECKUX PEAKIIUI C TOMOIIBIO XUMHUUECKUX YPaBHEHUI;

MPOBEICHNE HAOIIOJICHUM, OMTMCAaHNE TTPU3HAKOB M YCIOBUN TECUCHUSI XUMHUYECKHUX
pEaKIMid, BBITIOJHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOJAbI HA OCHOBE aHau3a
HAONIOCHUM 3a DJKCIEPUMEHTOM, peIIeHHe 3a7ad, MOJYyYeHHE XUMHUYECKOU
nH(OpPMAITUHU U3 PA3TUIHBIX UCTOYHUKOB;

YMCHHC OPraHnU30BbIBATH UCCIICAOBAHUC C IICJIBIO ITPOBCPKU T'MITIOTE3,



YMEHHE JIeJIaTh YMO3aKIOUeHUs (MHIYKTUBHOE U TI0 aHAJIOTUHU) U BBIBO/IbI;

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaHI/IIO O BCHICCTBAX H XHUMHUYCCKHUX
mponeccax, KPUTUICCKU OTHOCHUTLCA K HCGB,HOHay‘{HOﬁ I/IH(i)OpMaHI/II/I.

KOMMVHMKCIWIMBHbZ@.’

IIOJJHOC M TOYHOC BBIPAKCHHUC CBOUX MBICJIC B COOTBETCTBHUHU C 3agadyaMi H
YCIIOBUAMHN KOMMYHUKAIIUH,

aJIeKBaTHOE MCIIOJIb30BAHUE PEUEBBIX CPEACTB JJIsI y4acTUsS B JUCKYCCUU U
apryMeHTalluu CBOEH MO3UIIMU, YMEHUE MPEICTABIIATh KOHKPETHOE COEpKaHUE C
COOOIIEHHEM €ro B NUCBMEHHOW M YCTHOW (opme, ompeneneHue CrocoOoB
B3aUMOJICUCTBUS,

COTPYIHUYECTBO B MOUCKE U cOope nHbopMaIny;

OIlpeieIeHue Croco0OB B3aUMOJICHCTBUSA, COTPYJHHUYECTBO B IOMCKE U cOope
uH(pOpMalU, y4yacTUE B JHAJIOTE, IJJAHUPOBAHHE OOLIMX CIOCOOOB paboOTHI,
NPOSIBIICHUE YBAXHUTEILHOTO OTHOLICHHWS K JPYTHM YYalUMCS; OIMCaHUE
COJICP>KaHUSI BBIMOJHSAEMBIX JCUCTBUN C IEJNbI0 OPUEHTHUPOBKH B TPEIMETHO-
IPAKTUYECKOH JEATEIbHOCTH; YMEHUS YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K
KOOpAMHALIMU Pa3IMYHbIX TO3UIHUHI B COTPYAHUYECTBE;

dbopmynupoBath COOCTBEHHOE€ MHEHHE U TO3UIMI0, apryMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ ¢ MO3UIHUAMU MapTHEPOB B COTPYIAHUUECTBE MPU BHIPAOOTKE
00I11eT0 peIlIeHHs] B COBMECTHOM ACSATEILHOCTH;

OCYIIIECTBJIATh,  B3aUMHBIM  KOHTPOJIh M  OKa3blBaTb B  COTPYIHUYECTBE
HEOOXOIMMYIO B3aUMOITOMOIIIb;

MJIAHUPOBATh OOIIHME CIMOCOOBI PAbOTHI; OCYIIECTBISTH KOHTPOJb, KOPPEKIHIO,
OIICHKY JIEWCTBHI MapTHEPA, YMETh YOCKIaTh;

HCIIOJIB30BaTh aJIeKBAaTHBIC SI3bIKOBBIC CPEJICTBA ISl OTOOPAKEHUS CBOMX YYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEI; 0TOOpakaTh B peun (omucaHue, oObsICHEHUE)
COJIepKaHKE COBEPIIAEMBIX JIEUCTBUH, KaK B (POpME TPOMKOM COIUATTU3UPOBAHHOMN
peuu, Tak u B GopMe BHYTpPEHHEN peuH;

pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETCHIIMIO, MCIOJIb3Ysl CPEACTBA YCTHOU H
MACHbMEHHONH KOMMYHHUKAIlMd TpH paboTe C TeKcTaMud Yy4yeOHHWKAa U
JOTIOJITHUTCIIPHON ~ JINTEPAaTypol,  CHPaBOYHBIMH  TaONMIIAMH,  IPOSBIIATH
TOTOBHOCTh K YB@XXEHUIO WHOM TOYKH 3PECHHsI TPU OOCYXKICHUU PE3yIhTaTOB
BBITTOJTHEHHOH PaOOTHI.

Ilpeomemmnuwie pe3ynomamul
Obyuarowuiics Hay4umcsi:

OPUMEHSATh  OCHOBHBIE ~ METOJABI  [O3HAHMS:  HAONIOZICHHE, HW3MEpEHUE,
HKCIIEPUMEHT;

OMKCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, T'a3000pa3HbIX BEIIECTB, BBIACISAS HX
CyTb;

PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHSI MAacChl BEIIECTB, ATOMHO-MOJIEKYJISIPHOU
TEOpPHH;

pa3nanyaTh XUMUYECKUE U (PU3NYECKUE SIBICHMUS,



Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIHil;
coOro1aTh paBuiIa 0e30macHoi paboThl MPU MPOBEIECHUH OIBITOB;
M0JIb30BAThCS 1a0OPATOPHBIM 00OPYAOBAHUEM U MOCYA0M;

nojayyaTb, coOupaTh Tra3000pa3Hble BEIIECTBA W  paclo3HaBaTh  HX;
XapaKTepu30BaTh (U3UYECKHE W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX  COCAWHEHWUW,  TPOBOAUTH  OMBITHI,  MOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA U3yYEHHBIX KIIACCOB HEOPTAHWUYECKHX BEIIECTB;

pAaCKpbhIBaTh CMBICI TMOHSTUS ~ «PACTBOP», BBIUYUCIATH MACCOBYIO  JOJIIO
PAacCTBOPEHHOTO BEIIECTBA B PACTBOpPE, TOTOBUTH PACTBOPHI C OINPEACIEHHON
MAacCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA;

XapaKkTepU30BaThb 3aBUCUMOCTh (PU3UUECKMX CBOMCTB BEIIECTB OT THIA
KPUCTAUIMYECKOW  PEIETKH, ONpPENeNsATh BHJI  XUMHUYECKOW CBA3U B
HEOPTaHUYECKUX COEAUHEHUSX;

PaCKpbhIBATh OCHOBHBIEC TOJIOKEHUS TEOPUH SICKTPOJIUTUUYECKON IUCCOLUAH,
COCTaBJISITb YPABHEHUS DIICKTPOJUTUUYECKONM JHUCCOLMALIMM KHUCIIOT, IIEJIOYEH,
coJiel U peakIuii HOHHOTO 0OMEHa;

PaCKpPbIBATh CYINIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OIIPCACIIATH
OKHUCIUTCIb H BOCCTAHOBHTCIIb, COCTaBJISITb  YPABHCHM:A OKHCIIUTCIBHO-
BOCCTaAHOBHUTCJIBHBIX pCaKHI/Iﬁ;

Ha3bIBATh CI)aKTOpBI, BJIMAIOIIME HA CKOPOCTDH XUMHUYECKOMN PCaKIIu;

XapaKTCPU30BaTh B3aMMOCBA3b MCKAY COCTABOM, CTPOCHHCM U CBOMCTBaAMH
HEMCTAJIJIOB 1 MCTAJJIOB,

MPOBOJIUTH OMBITHI MO MOJYYCHUIO U U3YUYCHUIO XUMUYECKHUX CBOMCTB Pa3IMYHBIX
BCIICCTB;

IrPaMOTHO OOpaIiaThCs ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

Oobyuarowuiica noayuum 603MOHCHOCHb HAYYUMbCA:

BBIJIBUTATh W IPOBEPSATH S3KCIEPUMEHTAIbHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, X CIIOCOOHOCTH BCTYIIATh B
XAMUYECKUEPEAKIIUN, O XapaKTEePe U MPOAYKTAX PA3IMYHBIX XUMUYECKUX
peaKIuu;

XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHMIO M CBOWMCTBAM, YCTaHABIMBAThH
NPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXK]Y TaHHBIMHU XapaKTEPUCTUKAMU BELIECTBA;

COCTAaBJIATH MOJICKYJISIPHBIC W ITOJIHBIC HOHHBIC YPAaBHCHUA 110 COKpaH_IéHHBIM
HOHHBIM YPAaBHCHUAM,

IIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC HIIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHENW OKUCIIEHUS AJIEMEHTOB,
BXOJISIIIIMXB €TI0 COCTaB;

BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3YJIbTAaTAX
BO3JIEUCTBUSI Pa3IMYHBIX (PAKTOPOB Ha UBMEHEHHE CKOPOCTH XMMHUYECKOUPEAKIINH;

UCITI0JIb30BATh MPUOOPETEHHBIE 3HAHUS JIJIs1 SKOJIOTUYECKH IPaMOTHOTOIIOBEICHUS
B OKpYXKalOIlIEeU cpene;
UCIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHIIUY TPU BBITIOTHEHUH



IMPOCKTOBU PCIICHUUN y‘-Ie6HO-I/ICCJ'IeI[OBaTeJ'IBCKI/IX 3a71a4 10 U3y4YCHUTIO CBOﬁCTB,
CII0Cc000B IMOJIY4YCHUA U paCIllIO3HaBaHUs BCIICCTB,

— 0OBEKTHUBHO OLICHUBATDH I/IHCI)OpMaI_[I/IIO 0 BCHICCTBAX 1 XUMHUYCCKUX ITPOHICCCAX,
— O0CO3HAaBaTb 3HAYCHUC TCOPCTUICCKUX 3HAaHUN IO XMMUHU JJIs1 HpaKTH‘IGCKOﬁ
JACATCIBbHOCTH YCJIOBCKA,

CO3J1aBaTb MOJCIIN 1 CXCMBbI JJIsI PCHICHUA y‘—Ie6HBIX H IT103HAaBAaTCJIbHBIX 3a4a4,
IIOHMMAaTb HeO6XOI[I/IMOCTB CO6J'IIOI[CHI/IH HpGI[HI/IcaHI/If/'I, npeajiaracMbix B
HHCTPYKIUAXIIO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHU U ap.

Conepskanue NmporpamMmbl
Beenenue (1 1)
BBoaneiit nacTpyKTaxX o Th. Xumus — HayKa dKCIIEpUMEHTAIbHAS.
Jlemoncmpayuonnsiit 3kcnepumenm Ne 1. O3HakomIleHHE C Ta00PATOPHBIM
00opynoBaHuEM; TPUEMBI OE€3011aCHOM pabOThI C HUM.
BxoaHoe TecTupoBaHue 10 TEOPETUUECKUM U MPAKTHUECKUM 3HAHUSAM 3a 8 Kilacc
Paznen 1. MHoroo0pasue XuMH4eCKHX PeaKIMH B IKCNIEPUMEHTAIbLHOM XuMuH (7 4)
Tema 1. Xumuueckue peakuuu (3 4)
IIpakTuyeckas padora Ne 1 «IIpaBuiia TexHUKHA O0€30MACHOCTH MPU padboTe ¢
nabopaTopHbIM o0opyaoBaHueM. [IpaBuia moab30BaHNs HArpeBaTEIbLHBIMU
ycrporictBamu» OBP B 3kcriepuMeHTanIbHON XUMUN
Jlabopamopnutit oneim Nel «3ydyeHue peakunu B3auMOJICUCTBUS CyJIb(pUTa HATPHUS C
NEPOKCUAOM BOJIOPOIAY
TemnnoBoit 3¢ ekt xumuueckux peakiuil. [lonstue 00 7K30- U IHAOTEPMHUUECKUX
peakuusx.
Jemoncmpavyuonnstii onvitm Ne 2 IIpumepsl 5K30- U SHIOTEPMUUECKUX PEAKIUH.
Jlemoncmpayuonnstit onvim Ne 3 «TernoBoii 3¢ (PEeKT pacTBOPEHUS BEIIECTB B BOJICH
CKOpOCTh XUMHUYECKUX PEaAKIU
Jlemoncmpayuonnwtii onvim Ne 4 BzauMoeiicTBHE [IUHKA C COJISIHOW U YKCYCHOM
KUCJIOTaMH. B3anMo1encTBre rpaHyIMPOBaHHOTO LIMHKA U IUHKOBOW IBUIU C COJISTHOU
kucnoToi. Bzaumopeiicteue oxcuaa meau(ll) ¢ ceproit KuciaoToit pa3Hoit KOHIICHTpAIIUU
MIpU Pa3HbIX TEMIIEpaTypax.
IIpakTnueckas padora Ne2. 3yueHue BIUSHUS YCIOBUM MPOBEICHUS] XUMUYECKON
peaku Ha €€ CKOPOCTb.
Jlaoopamopnuwtii onvim No2 «CpaBHUTENbHAS XapAKTEPUCTUKABOCCTAHOBUTEILHOU
CIIOCOOHOCTH METAJJIOBY
IToaroroska x ' A
Tema 2. DnekTpoaurudeckas gucconnanus (4 4)
DNEKTPONUTUYECKAS TUCCOLMAIMS — ITIaBHOE YCIOBHUE MPOTEKAHUS PeaKluii B
pacTBopax.
Jemoncmpayuonnsiii onvim Ne5 VicnipiTaHne pacTBOPOB BELIECTB HA JJIEKTPUUECKYIO
IPOBOJUMOCT.
Jlemoncmpayuonnstit onvim No6 « NEKTPOIUTHI U HE IIEKTPOIUTHD)
AIIEKTPOJIUTUYECKAS JUCCOLMALIMS KUCIOT, HIEJI0YEN U COIeH.
Jlabopamopnuiii oneim Ne 3. «CunbHble W cnabble 3IeKTpoauTh OmnpenencHue



KHCJIOTHOCTH-OCHOBHOCTHU CPC/AbI IOJIYYCHHBIX PACTBOPOB C IMOMOIIBIO MHAWKATOpAa U
JaTUYUKa 9JICKTPOIIPOBOAHOCTH

Jlabopamopnuwiit onvim Ne 4 «3aBUCUMOCTB 3JEKTPONPOBOAHOCTH PACTBOPOB CHUJIBHBIX
AIIEKTPOJUTOB OT KOHLIEHTPALU HOHOB

Peakiiuu noHHOTO OOMEHA.
Jlabopamopmnutit onvim Ne 5 «B3zauMojeiicTBrue THIPOKCHIA Oapusi C CEpHOIM KUCIOTOMN
Jlabopamopmnutit onvtm Ne 6 Peakuinu oOMeHa MEX]Ty paCTBOPAMU AJIEKTPOIUTOB.

Ilpakmuueckasa padoma Ne3. «OnpeneneHnue KOHIIEHTPAIUU COJIH 110
aNeKTpoIpoBoiHOCTHpacTBopa» [lonroroska k [MA

Ilpakmuueckasa padoma Ne4. Penienne 3KCIepUMEHTAIBHBIX 3a7a4 [0 TEME
«nekTponauTudeckas guccoruanus». Th

Pa3nen 2. [IpakTHKYM 110 U3YYE€HHIO CBOMCTB MPOCTHIX BENIECTB: HEMETAJLIIOB H
MeTaJI0B, UX coexnHenni ( 204)

Tema 3. CBoiicTBa rajoretos (2 4)

["anorensr: pusnyeckue U xumudeckue cBoicTea. CoeJMHEHUSI TaJlOT€HOB.
XJIOpOBOJIOPOA.

Jlabopamopnuwtit onvtm Ne7 PacriozHaBaHUE COJITHOW KUCIIOTHI, XJIOPUIOB, OPOMHUJIOB,
HOJINJIOB U MOJa.

Jlabopamopnutit oneim Ne8. OTOGenuBaroye CBOMCTBA XJI0pa.

Jlabopamopnutit onvim Ne9. BzauMHOE BBITECHEHUE TAJIOTEHOB U3 PACTBOPOB UX COJEH
Ilpakmuueckasn paboma Ne 5. «Onpeoenienue co0epiHcanus Xaopuo-uoHos 6 NUmMvesol
600ey Iloaroroska k A

Tema 4. CBoiicTBa Kucjaopoaa u cepbl (4 4)
Kucnopon: monydeHne v XUMHUIECKHIE CBOMCTRA.

Jlemoncmpayuonunwtit onotm Ne 7. «IlonydyeHue u cobupanue Kuciopoaa B
71a00paTOpPHU 1 3aMIOJIHEHUE UM ra30MeTpay

Jlabopamopnuwtii onetm Nel(). «I'opeHne cepsl Ha BO3ayxe U B kuciopoae»Cepa.
XUMHUUYECKHUE CBOMCTBA CEPHI.

Jlemoncmpayuonunstit onvim Ne7. AnnotponHble  MOAU(DUKALIMM CEPBHI.
CoennHeHus cepbl: CEpOBOAOPO, CEPOBOIOPOAHAA KucaoTa. Cynbpuabl.

Jlemoncmpayuonnstit onvim No§ O0pa3isl MPUPOIHBIX CYIbPHUIOB U CYIb(HATOB.
Jlabopamopnutit oneim Nell KauecTBeHHbIE peakinu Ha CyiIb(UI-UOHBI B PacCTBOPE.
Coemunenus cepbl: okcua cepbl (IV), cepHucTas KucaoTa v ee COJH.

Jlabopamopnutit onvtm Nel2 KadecTBeHHBIE PEaKIMK Ha CyIb(UT- HOHBI B PacTBOpE.
Coenunenus cepsl: okcun cepsl (VI), cepHast KHCIIOTa U €€ COJIH.

Jlabopamopmnutit onvim Nel3 KadecTBEHHBIE PEAKIIMU Ha CyJIb(aT-HOHBI B PacTBOPE.
CBoONCTBa CEpHOU KUCIIOTHI.

Jlabopamopnuwtii onvim Nel4 V3ydyenue cBocTB cepHoit kucnoThilloaroroka k ' MA
Tema 5. CBoiicTBa azora u ¢gocdopa (5 u)

A30T: pU3MYECKre U XUMUUECKUE CBOMCTBA. AMMMAK.

Jemoncmpavyuonnstii onvtm Ne9 Tb [lonydeHue aMMuaka M €ro paCTBOPEHUE B BOJE.
Jlabopamopnuiit oneim Ne 15 «OcHOBHBIE cBOlicTBaaMMuaka» Coju aMMOHHS.



Jlabopamopmnuwtit oneim Nel6 B3zaumojelictBue cojeid aMMOHHUSI €O IeIo4YaMuA30THAs
KHCIIOTA.

Jlabopamopnuwtit onvim Ne 17. I3ydyenue CBONCTB a30THOM KUCTIOTHI

Ilpakmuueckan paooma Ne 6. «OnpeneneHnue HUTPAT-HOHOB B MUTATEILHOMPACTBOPE
Conu a30THOM KUCJIOTBI — HUTPATBHI.

Jlemoncmpayuonnstit onvim Nel() O0pa3ibl IPUPOTHBIX HUTPATOB U (pochaTos.
Jlabopamopnutit onvtm Nel8 O3HaKomiIeHHE C a30THBIMU U (HOCHOPHBIMU
ynoopenusimu. PacriosHaBaHue a30THBIX YA00pEHHIA.

dochop. Coenunenus pocdopa: okcun pocdopa (V), oprodochopHas kuciora u ee
com. dochopHbie yaoOpeHus

Jlemoncmpayuonnstit onetm Nell OO6pasupsl  kpacHoro gocdopa, okcuma Gochopa
(V), mpupouabix hocdartos.

Jlabopamopnutit onvim Nel8 «I'openue cepbl u pocdopa Ha BO3AyXe U B KUCTIOPOJIEL»
[TonroroBka k [ UA

Tema 6. CpoiicTBa yriepoaa u kpemaust (4 1)

VYrnepon, puznyueckue cBOMCTBA. AJIOTPONUS yriepoaa: anMas, rpagur, KapouH,
dymiepenbl. XUMHUYECKHUE CBOMCTBA yriepoa.

Jemoncmpayuonnstii onvim Nel2 Mojeny KpUCTANIMYECKUX PEHIETOK aiMasa 1
rpaduta.OKCUIbI yriepoaa. YTrapHbIi U YIIEKUCIBIA ra3bl. YToJIbHAS KUCIOTA,
kapOoHatsl Jemoncmpauuonnstii onvtm Nel3 OOpa3ipl MPUPOJIHBIX KAPOOHATOB H
CUJINKATOB.

Jlabopamopnutit oneim Nel9 KauecTBeHHass peakivsi Ha YIJIEKHCIbIA Tas3.
Jlabopamopmnutit onvtm Ne2(). KauectBeHHasi peakiusi Ha KapOOHAT-HOH.

Jlabopamopmnutit onvim Ne 21 «B3auMoaeiicTBHE H3BECTKOBOM BOIBI C YTIICKUCITBIM
razom»IIpakmuueckasa paooma Ne7. «Ilonyuenue okcuaa yriepoaa (IV) u usyuenue
ero cBoicTB. Pacno3naBanue kapOOHATOBY.

Kpemnuii u ero coennHeHusI.

Jlabopamopmnutit (3anumamenshotii) onvim Ne 22 «BpipamyuBaHue BOIOPOCICH B
CUJIMKATHOM KJIEe»

I[Togroroska x T1A

KonTposbHoe TecTupoBanue mo noapasaeiy «IlIpakTukym 1mo u3y4yeHuro CBOMCTB
MPOCTHIX BEUIECTB HEMETAJJIOB MX COeIUHECHUID)

Tema 7. O6mue u MHANBUIYAIbHbIE CBOiCTBA MeTALIOB (5 1)

O6mue Qusnyeckue W XUMHYECKHUE CBOMCTBA METAUIOB. PEAKIMU C HEMETaJIaMH,
KHCJIOTaMH, COJSIMU. BOCCTaHOBUTEIBHBIE CBOICTBA METAIIOB. DJIEKTPOXUMUYECKUI
PAIHANIPSKECHUN METAJIJIOB.

Jlabopamopneiit  onvim Ne23. BzauMoAeHCTBHE METAUIOB C  pacTBOpamu
coJieii. B3aumoeiicTBue MeTaioB (Maruusi, lIMHKA, jKejie3a, MeIM) C paCTBOPAMU KHUCIIOT
Jlemoncmpayuonnwtit onvim Nel4. VI3yuenre o0pa3lioB METAILIOB.

[Ilenounsie MeTamabl. COeIUHEHUS MIETOUYHBIX METAILIOB

Jemoncmpavyuonnstii onvim Nel5 B3auMoIeiCTBHE IIEIOYHBIX METAJUIOB C BOJIOM.
CBOIICTBA MIETOYHO3EMEBHBIX METAJJIOB U UX COEIUHEHU.

Jlemoncmpayuonnwtit oneim Nel 6 BzaumopeictBre MEIOUYHO3EMETBHBIX METAIIIOB C



BO0i1. O0pa3ibl BAKHEHUIITUX MPUPOTHBIX COCTMHEHU MarHUsl, KaJIbITUs.
CBoiicTBa coeqUHEHNN KaIbus. JKeCTKOCTb BOIBI

Jlabopamopmnuiit onvim Ne24. O3HaKOMJIEHUE CO CBOMCTBAMHU M IPEBPALIEHUSAMU
KapOOHATOB U I'MJIPOKAPOOHATOB.

Jlabopamopnuiit oneim Ne25. Y cTpaHeHUE )KECTKOCTH BOJBI B TOMAIIIHUX YCIOBUAX
CpoiicTBa amoMuHus. AMGOTEPHOCTh OKCUAA U TUIPOKCHAA ATIOMUHHUS.

Jlabopamopnuwtit onvtm Ne26. [lonydeHnne ruIpoKCHIa aIFOMUHUS U B3aUMO/JICHCTBUE
€ro CKHCJIOTaMH M 1esnoyamu. JKeneso.

Jlemoncmpayuonnstit onetm Nel7. O0pasiisl pyn skene3a. CokUranue sxenesa B
KHUCIIOPOJIE.

Jlabopamopnuwtit onvim Ne 27. «OKuUcieHuUE Kejae3a BO BIAKHOM Bo3ayxe» CBoHCTBa
COCIIMHEHUI jKelle3a: OKCHIOB, TUAPOKCHIOB U coei sxene3a (11 ulll).

Jaoopamopnutit onvim Ne28 Tlonyuenne ruaporcunos xkene3a(ll) u (1) u
B3aMMOJICUCTBUEUX C KUCJIOTaMH U IICJIOYaAMH.

IIpakTnueckas padora Ne8. PemieHue »sKcnepuMEHTANbHBIX 3aJad IO TEME
«O01Me 1 MHAUBUIYaJIbHbIE CBOMCTBA METAJIIIOBY.
llooecomoska k I'HA

KontpoabHoe TecTupoBaHue 1o nojpasnaeiny «lIpakTukym Mo M3y4eHUIO CBOMCTB
MPOCTBIX BEIIECTB METAIIJIOB UX COCAUHEHUI

Pa3nen 3. OcHOBBI ONIBITHO-)KCIIEPUMEHTAJIBHOI 1 MPOEKTHOM JesiTeJIbHOCTH (6 )

TexHrKka 6€30MaCHOCTH MPHU BHITIOJHEHUN CAMOCTOSITENIBHBIX OIBITOB U 9KCIIEPUMEHTOB
B JIOMAIIIHUX YCJIOBUSAX U C UCIIOJIB30BAHUEM O00OPYIOBAHMS XUMHYECKOU TaO0OpaTOPHHU.

IMpakTuyeckas padora Ne9. O6paiieHre co CTeKIoM (crudbanne CTEKITHHON TPYOKH,
W3TOTOBJICHUE: MUMNETKH; KaMMJLIIPOB; MPOCTEUIIINX y3JI0B; MPOCTEHIITUX TPUOOPOB)
XUMUYECKUN aHAIN3: KAUECTBEHHBIA U KOJIMYECTBEHHBIN

TeopeTndeckre OCHOBBI ONIBITHO-3KCIIEPUMEHTAIIBHON U POEKTHOMN AEATEIBbHOCTH.
Br16op Tembl npoekta. [Inanuposanue nesrenbHocTH. [loaroroska nmpoekra. Coop
uH(popMaIuu No JaHHOU Teme. MoenpoBaHre MPOEKTHOM 1eATeTbHOCTH.

BrlinonHeHne yueOHbIX TPOEKTOB, OMBITHO-3KCIIEPUMEHTANBHBIXpa0oT. IIpakTHyeckue
padoTsl Nel0-12 mo Temam nmpoekToB ydamuxcs [loaroToBka yueOHBIX MPOESKTOB K
3aIIuTe

[TpomexxyTouHas aTTecTanus. 3aluTa MIPOEKTOB

[Togroroska k ['IA, BIIP: pemienue npakTuko OpueHTUpOBaHHbIX3aAaHui [ToaroroBka k
['A, BIIP: pemieHre npakTUKO OPUEHTUPOBAHHBIX 3aJaHUI

Bo3moosicnvie memul uccnedosamenbcKux u RPOEKMHBIX padom ¢ UCHOIb306AHUEM
obopyoosanuauyenmpa « Touka pocmay:

1. M3y4yeHue 1men04YHOCTH Pa3InYHbIX COPTOB MbLJIA M MOIOILIUX CPEACTB.

2. NHpukaTtopHble CBOMCTBA Pa3IMYHbBIX PACTEHUH U IBETOB (C onpeneneHuemM pH
pacTBOpOB).

3. Omnpenenenue KkauecTna XjaeOoNeKapHOH MyKHU U XJie0a.

4. OmnpeneneHue KauecTBa KUCIOMOJIOYHBIX MPOJTYKTOB.

5. Ompenenenre 3aBUCUMOCTH U3MeHEHUs! pH 11eIbHOro ¥ MacTepu30BaHHOTO MOJIOKA
OT CPOKOB XpaHEHHUS.



Nzyuenune 3phekTHBHOCTH Pa3TUIHBIX COJIEBBIX TPEIIOK.
KoHcTpynpoBanue «XUMHYECKHUX TPEIOKY», OCHOBAHHBIX HA XUMHUUYECKHUX PEAKITUSX.
CuHTE3 «MaJaxuTay B Pa3INIHBIX YCIOBUSX.
W3ydeHne Koppo3uHu kele3a B pa3InYHbIX YCIOBUSX.
BrnusitHue cBeTa M KHCIOpOo/ia Ha CKOPOCTh PA3JIOKCHHS PACTBOPA MOAHIA KaJIHsl.
OmnpeneneHue KayecTBa BOJAOMPOBOIHOM BOIBI.
XKéctkoctb Boabl. CriocoObI OrpeiesieHns KECTKOCTH BOIBI.
bymaknast xpomarorpadus. Xpomarorpadhudeckoe pas3ieJICHIE BEIISCTB.
XpycTanbHOE CTeKJI0. MOKHO JTU UCIIOJIb30BATh JIJIsl XPaHCHHUS TTUTITH?



KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHMUE

Ne i/m Tema Kou- Hat Nupopmannonnas Hcnoabs3oBanue
ypoka BO a NoJ/Iep:KKa o0opy1oBaHusA
yaco Y4eOHMK yyeOHUK «Touxapocra»
B «Xumusay 8,9xn
;asm. o0.C
Labpuensn,
U.I".Ocmpoy
MO8
C.A.Cnaokosg
1. Beoonwtii uncmpyxkmansic no Th 1 § Texnnka
XuMus — HayKa SKCIIEpUMEHTAJIbHAs. C1p.20- 8K 0€30MacHOCTH B
TP KaOWHEeTEe XUMUU
Jemoncmpayuonnwiii onvtm Nel. HEHTpa
O3naxomnenue c 1ab6opamopusim 000pyoosanuem; «Touka Pocray.
npuémol 0€30nacHoil padbomol ¢ HUM. 3HAKOMCTBO €
BXo/iHO€ TECTHPOBAHHE 110 TEOPETHIECKHUM H 060pynI0BAHUEM.
NMPaKTHYeCKUM 3HAHUSAM 3a 8 Kiace
Pa3nen 1. MHOroo6pa3ne XuMH4eCKUX PeaKiuii B IKCIIePUMEHTANBHOI xumun (7 1)
Tema 1. Xumnueckue peakuuu (3 4)

2. Ilpakmuueckasn paboma Ne 1 1 JlaT4MK TeMIepaTypsl
«Ilpasuna mexnuku 6ezonacnocmu npu padome c (TepMOIIapHBIii),
aabopamopuvim 0doopyoosanuem. Ilpaguna cnuproBKa JlaTunk
nonb308anus HazpesamenvHolmu yempoiicmeamuy, Th TEMIIEPATYPbI
OBP B 3kcnIepUMEHTANIBHON XUMUN IIJIATUHOBBIN
Jlabopamopnwtii onvim Ne 1 «H3yuenue peaxyuu
e3au- mooeicmeus cyapbhuma Hampusa ¢ nePOKCUOOM
600oopooa»Th

3. TennoBoit a3pdexT xumudeckux peakiuid. [lonstie o6 1 § 9- 8k Hatuuk
9K30- U SHJOTEPMHUECKUX PEAKIIUIX. TEMIEPATypPhI
IJIATUHOBBIN

Hemoncmpayuonnwiii onvim Ne 2 [Ipumepoi
9K30- UIHOOMEPMUYECKUX PEeaAKYULL.
Jemoncmpayuonnstii onvim Ne 3 «Tennogoii
Ippexmpacmeopenusn eeuiecme 6 600e»




CKOpOCTh XMUMHMUYECKUX PEaKIUn 1

Memoncmpayuonnwtit onvim Ne 4 Bzaumooeticmeue
YUHKA C CONAHOU U YKCYCHOU KUCTOMAMU.
Bzaumooeiicmeue epanynuposannozo yunka u
YUHKOBOIU NbLIU C CONAHOU KUCIOMOU.
Bszaumooeticmesue oxcuoa meou(ll) c ceproti

KUCIOMOU PA3HOU KOHYEHMPAyuu npu pasHvlx
memnepamypax.

Ilpakmuueckasn paboma Ne2. H3yuenue earusanusn
YC106UTL NPOBEOCHUA XUMUYUECKOU PeaKyuu Ha eé
ckopocms. Th

Jlabopamopuviit oneem Ne 2 «Cpaenumenvhas
Xapakmepucmuka 60CCMAHOGUMEIbHOIL
cnocoonocmu memannoe» Th Iloaroroska k I A

§ 3—9kn

Jatuuk pH
JlaTuuk HanpsiKEHUs

Tema 2. DnexTpoaurnyeckas aucconnanus (4 4.)

DNEKTPOIUTUYECKAS TUCCOLMALINS — TTITABHOE YCIIOBHE 1 § 4 - 9xn Jlatuuk

MIPOTEKAHUS PEAKIUIl B pacTBOpax. AJIEKTPOIIPOBOAHOCTH
Jemoncmpayuonnstii onvtm Ne5 Hcnvimanue

Pacmeoposeeujecms Ha d1eKmpudecKyIo

NnPOBOOUMOCHTb.

Jlemoncmpayuonunwtii onvtm Neb

«IneKkmponumvl UHeINEeKMPOTUNBLY

DNEKTPONUTHYECKAs! TUCCOIUAIINS KUCIIOT, Meoueh U 1 §5-7 — 9k PeaxkTuBbl 1 XuMHuueckoe
coJei. o0opyJoBaHuE
Jlabopamopnubwtit onvim Ne 3. « Cunvrule u cradvie PeakruBel u
anexkmpoaumuly Onpeoenenue KUCIOMHOCMU-OCHOBHOCU XHMH1ECKOC

Cpeovl NOYUEHHBIX PACMBOPOE C NOMOUbIO UHOUKAMOPA U obopynoBaHue

oamuukasiekmponpogoonocmu, Th

Jlabopamopuwiii onetm Ne 4 «3asucumocmo
INEKMPONPOBOOHOCIU ~ PACMBOPO8  CUTbHBIX
NEeKMPOAUMO8 OMKOoHYeHmpayuu uonos, Th




7. Peakiiuy noHHOr0 oOMeHa. I'n.2 —9xn JlaTumk
Jlabopamopnuuwtit onbim Ne 5 « Bzaumooeticmeue 1 SJCKTPOIIPOBOHOCTH,
2uopoxcuoabapus c cepnou kucromouy , Th no3atop o0bEMa
Jlabopamopubwtit oneim Ne 6 Peaxyuu oomerna JKHUIKOCTH, OropeTka
medxcoypacmeopamu snekmponaumos, Th
Ilpaxmuueckas paooma No3.

«Onpedenenue KoHyeHmpayuu coau no
91eKMponposooHocmupacmeopa», Th
[Toaroroska k TNA
8. Ilpakmuueckas pavoma Ned. Pewenue PeakTuBbl 1 XuMHuuecKoe

IKCHEPUMEHMATIbHBIX 3A0aY4 NO meme
«Inekmponumuueckan ouccouuayun». Th

TecToBbIii KOHTPOJIb 1O pazdeny « MHOTOOOpa3ue
XHUMHYECKHX PeaKluii B IKCIEPUMEHTAILHON XUMHID)

obopymoBaHue,
JaTYUK
AIIEKTPOIIPOBOTHOC
TH

Paznen 2. IIpakTHKYM 110 M3YyYeHHIO CBOWCTB MPOCTHIX BEIIECTB: METAJJIOB U HEMETA/IOB, UX coequneHuii (20 )

Tema 3. CBoiicTBa rajoreHon (24)

9. lanmorensr: pmu3uUecKre 1 XUMUIECKHE CBOHCTBA 1 § 10-12 PeakTuBbl 1 XuMHUYeCKOe
Jlabopamopuuiit onvim Ne7 Pacno3nasanue consiHot o0opyaoBaHuE
KUCI0Mbl, XI0PUO08, OPOMUA0E, UOOUOO08 U L0Od.

Th
10. | JIabopamopmetii oneim Ne8. 1 Anmapar st

Omobenusarowue ceolicmea xiopa ,

ThJ/labopamopnutii onvim Ne9.

Bzaumnoe svimecHenue 2anocenos uz pacmeopos ux
coneu, ThIlpakmuueckasn paboma Ne 5. «Onpedenenue
cooepica- HUA XaA0puod-uonoe 6 numveeoi 6ooe» Th

ITonroroska x 1A

MIPOBE/ICHUS XU
MHUYECKUX MPOIIECCOB
(AITXP) PeakTuBbl n
XUMHAYECKOE
obopynoBanue JlaTunk
XJIOPUIHOHOB

Tema 4. CBoiicTBa kucsaopoaa u cepbl (4 1)




11. | Kucnopona: noiaydeHue U XMMHUECKHUE CBOMCTBA. 1 § 13-15 PeakTuBbl 1 XUMHYECKOE
Hemoncmpayuonnwit onoim Ne 7. «llonyuenue u obopynoBaHue
cobupanue Kuciopooa 8 iabopamopuu
U 3anonHeHue UM 2a30Mempay
Jlabopamopnuuiii onvim Nel.

«l'openue cepol na 6o3dyxe u ¢ kucnopooe» Th

12. | Cepa. XuMHUECKHE CBOICTBA CEPHI. 1 PeakTuBbl, KOJIIEKIIMY U
Jlemoncmpayuonnutii onvtm Ne8. Annomponnuvie § 13-15 XHMHYECKOC
Mmoougurayuu cepvl. O3HaKomienue ¢ oopazyamu cepol obopynoBaHue
U e€ NpupooHvIX COeOUHEeHUIL.

13. | CoenuHeHUs Cephl: CEPOBOIOPO, CEPOBOOOPOOHAS. 1 Anmapar juisi IpoBeACHUS
kucroma. CynbGuabl. XUMHYECKUX PCAKIHiA
Jlemoncmpavyuonnwtii onvim Ne9 Oopasyvi (AIIXP), npubop ns
NPUPOOHBIXCYNIbDUO08 U CYIbDAMO8. e
Jlabopamopuwviit onvim Nell. Kauecmeennvie annapar Kuna
peaxkyuu Hacyro@uo-uonvl 8 pacmeope. Th PeaTHBEI, KOMTCKUHH 1

XUMHYECKOE
o0opynoBaHue

14. | Coenunenus cepbl: okcu cepsl (1V), cepHucTas kucimora 1 Anmnapar juist IpoBeACHUS
1 ee COJH. XUMHUYECKUX peaKinii

Jlabopamopuwtit onvtm Nel2Kauecmeennvie peakyuu
Hacynoghum- uonvl 6 pacmeope. Th

Coenunenus cepbl: okcua cepbl (V1), cepHast kuciora u ee
COJTH.

Jlabopamopnubwtit onbim Nel3 Kauecmeennvle
peakyuu Hacyibgham-uoHvl 8 pacmeope.

Th
CaolicTBa cepHOil KucnoThl JIabopamopuuiii onvim Nel4
H3yuenue ceoticme ceprou kucnomot, TH

IToaroroBka xk 1A

(AITXP)

Tema 5. CpoiicTBa a3ora u gocdopa (4u)




15. | AzoT: pusnyeckre u XUMUYECKHE CBOWUCTBA. § 23 § 16-18 Hatuuk
AMMHUAK. § 24 ANEKTPONPOBOIHOCTH
Jlemoncmpayuonnwtii onvtm Nel Ilonyuenue PeakrtuBbl 1
aMMUaKa u e20pacmeopeHue 8 600e. XUMHYECKOC
Jlabopamopnuiit onvim Ne 15 «Ocnoensie obopynosanue
ceoiicmea am-muaxka» Th
Conu aMMOHMUSL.
Jlabopamopnwiii onvim Nel6
Bzaumooeticmeue coneti ammonus co wenouamu TH
16. | AzoTHas KucioTA. § 16-18 TepMope3uCTOpHbIit
Jlabopamopuwtit oneim Ne 17. U3zyuenue ceoticms AaT4YHK
azomnotikuciomsl Th TeMIepaTypsl, 1aT4uK
Ilpakmuueckasa paboma Ne 6. «Onpedenenue numpam- pH, narunx
UoH088 numamenvHom pacmeopen Th SJIEKTPOIIPOBOHOCTH,
ammapar Jis IPOBEICHUS
XUMHUYECKHUX PEaKIIHii
(AITXP), marauTHas
MenrankaPeakTuBbl 1
XUMHYECKOE
o0opyJoBaHue,
JlaT4MK HUTPAT-HOHOB
17. | Conu a30THOM KUCIOTHI — HUTPATHI. Hatuuk
Jlemoncmpayuonnstii onvtm Nell1Oopazyvl npupoOoHvix AJIEKTPOITPOBOTHO

HUmMpamos u gocgamos.
Jlabopamopuwtit onvim Nel8

Os3HakomieHue ¢ a30mHbiMU U Poc@hopHbIMU
yooopenuamu. Pacnosunasanue azomuvix yooopenuii. Th

CTH,KOJIJICKIINH




dochop. Coenunenus pochopa: okcua gocdopa (V), 1
oprodocdopras kucinora u ee coiau. DochopHbie
ynoOpeHus

Jlemoncmpayuonnwtii onotm Nel2 Th Oopasyvl
KpacHozo ¢ocghopa, okcuoa gocgopa (V), npupoonvix
gocpamos.

Jlabopamopnuiit onvim Nel9 «I openue cepol u pocghopa
Ha 6030yxe u 6 kuciopooe» Th

IToaroroska x A

§ 19

PeakTUBBI 1 XUMHUECKOE
obopynoBaHue

Tema 6. CBoiicTBa yrjiepoaa u kpemuus (4 1)

19.

VYrnepon, pusnueckue cBOUCTBA. Arromponus yenepooa: 1
anmas, epagum, kapoun, hyriepervi. XMMUIECKHE
CBOMCTBA yIJIEpOJa.

Jlemoncmpayuonnuwtii onvtm Nel3 Mooenu
KPUCMAITUYeCKUXpewémox aimaza u epaguma.

§ 31- § 32

20.

Oxcunpl yriaepoja. YrapHbli U yIJIEKUCIIbIH ra3sl. 1
VYroabpHas KucioTa, KapOOHaThI

Jemoncmpayuonnstii onvim Nel4 Oopasyvl
NPUPOOHBIXKAPOOHAMO8 U CUTUKAMOS.
Jlabopamopnuuiit oneim Ne2() KauecTBeHHasi peakuus Ha
yriekucisii ra3. Th

Jlabopamopnuwiit oneim Ne21 KauecTBeHHas peakus Ha

kapOoHaT-uoH. Th
Jlabopamopnuiit onvim Ne 22
«Bzaumooeticmeaue uzsecm-
K080 800bl C Y2leKUCTbIM
eazom» TH

§ 20-21

JlaTuuk

AIIEKTPOIIPOBOTHOCTH,
MarHuTHast MelaJika,
npuOOp i MOJTy4YEHUs
ra3oB WIM anmnapar
Kurnma

PeakTuBnl
XUMHUYECKOE
o0opynoBaHue

21.

Ilpakmuueckasa paboma Ne7. «llonyuenue okcuoa
yenepooa (IV) u uzyuenue ezo ceoticme. Pacnosnasanue

kapoonamosy. Th




22.

Kpemnuii u eco coeounenus.

Jlabopamopnubwtii (3anumamenvuslit) onvim Ne 23
«Buvipawusanue sooopocreti 6 cunukamuom kneey Th
IToaroroBka x '

KoHTpoJibHOe TecTUpOBaHuUe 10 noopazoeny

«IpakTrKyM IO U3YyYEHHUIO CBOMCTB MPOCTHIX BEILIECTB
HEMETAJIOB UX COSTUHEHUN

§ 24-25
[ToBTOPUTH TIO
y4eOHUKY
MaTepual
IJIaBbl

PeakTUBBI 1 XUMHUECKOE
obopynoBaHue

Tema 7. O01mme U HHIUBUHAYAIbHbIE CBOHCTBA MeTALI0B (6 U)

23.

OO0mue puznyecKue u XUMUIECKHE CBOMCTBA METAJIIOB:

p€aKiuu ¢ HEMCTAIJIaMU, KUCJIOTaMH, COJISIMU.
BoccranoBuTenbHBIE CBOICTBA METAILIOB.

DnekmpoxumuyecKuii psao HanpaXiCeHull Memasios.
Jlabopamopnuwtit onvim Ne32 Bzaumooeticmeue
Memanios ¢ pacmeopamu coleli. Bzaumooeticmsue
Memannoe (MazHus, YuHka, dxceiesd, Mmeou) ¢ pacmeopamu
Kuciom

Jlemoncmpayuonnwtii onvim Nel5 Hzyuenue oopazyos
memannos. Th

1

§ 28-29

PeakTuBbI 1 XUMHYECKOE
o0opynoBaHue

24.

lenounsie metamibl. CoeqUHEHUS MIETOYHBIX METAIITIOB
Jlemoncmpayuonnstii onvtm Nel6 Bzaumooeticmsue
WELOUHBIX MEMAILI08 C OO0

CBoiicTBa MIETOYHO3EMEIbHBIX METAJIIOB U MX
COCIMHEHUM.

Jlemoncmpayuonnustii onvim Nel7
Bzaumooeiicmeuewénounozemenvruix
Memannog ¢ 60001.

Obpas3ybl 8adcHeuuUx NPUPOOHLIX COeOUHEHUT MACHUS,
Kanbyus.

§ 30

PeakTuBBI B XUMHUYECKOE

o0opynoBaHue
PeakTuBbl 1
XUMHUYECKOE
o0opynoBaHue

25.

CBoiicTBa COE€IUHEHMI KaJIbIIUS. KectkocThb BOJbI

Jlabopamopubwtit onvim Ne25 Oznaxomnenue co
CBOUICMBAMU U NPEBPAUYEHUAMU KAPOOHAMO8 U
euopoxapoonamos. Th

Jlabopamopuuwiit onvim Ne26 Ycmpanenue socecmkocmu
6000bl 8 domaunux yciosusx Th

§ 31-32

PeakTuBbl 1 XUMHYECKOE
o0opynoBaHue




26. | CpoiicTBa aIFOMUHUS 1 § 33 PeakTuBbl 1 XuMHueckoe
AMQOTEpHOCTH OKCHA ¥ TUAPOKCHAA ATTFOMUHUSI. obopynoBaHue
Jlabopamopuwiii onvim Ne27 [lonyuenue euopokcuoa
AMIOMUHUA U 83aUMOOelicmeue e20 ¢ KUCIOMAMU U
wenouamu.

27. | AMoTepHOCTh OKCUAA U TUAPOKCUIA ATFOMUHUS. 1 § 34 PeaxTuBel u
Jlabopamopuwvii  onexm  Ne35  [lonyuenue XUMHYECKOE
2UOPOKCUOA AIOMUHUSL U 83AUMOOEUCEUe €20 C obopynoBaHue
KUCTIOMAMU U Weslodami. JlaTuKK JaBICHHS,
Keneso. PEaKkTHUBBI U
Jemoncmpayuonnwiii onvim Nel706pasyvt pyo XUMHYCCKOC
acenesa. Cocueanue dcene3a 6 KUCIopooe u Xiope. obopyxnoBaHue,
Jlabopamopnuiii onvim Ne 36 « Oxucnenue KOJLTeKIIH
Jrcenesa 808NaANCHOM 6030yxe» Th PeakruBbl 1
CBoiicTBa COeAMHEHM JKeje3a: OKCUIO0B, THIPOKCHJIOB U XMUMHICECKOC
coneii sxenesa(Il u 111). obopynosaiue
Jlabopamopnuiit onvim Ne29 [lonyuenue euopokcuoos
arcenesa(ll) u (1) u 6zaumooeticmeue ux ¢ kucromamu u
wenouamu. Th

28. | Ilpakmuueckas paooma Ne9. Pewienue 1 PeakTuBbI 1 XUMHUECKOE
IKCnEepUMEeHmanbHulX 3a0ay no meme «Qouwgue u TToBTOpUTE TeMy| 000pyIOBaHHE
uHoOusudyanvHvle ceoiicmea memannios». Th «MeTamIEm.

IToaroroska k T 1A TTOBTOPHTH 1O
KoHnTpoJibHOe TecTUpOBaHUE 110 N0Opa3oeny yIeOHHKY
«IIpaKkTHKYM 110 H3YYEHHIO CBOICTB MPOCTHIX BElIECTB MaTepua
MeETAJIJIOB UX COCAUHEHHID) TJIaBbI
Pa3zzen 3. OCHOBBI ONBITHO-IKCIEPUMEHTAIBHOI H MPOEKTHO¥ AesiTeibHOCTH (6 4)

29. | IlIpakmuueckasn paboma Nel0. T5 Obpawenue co 1 PeakTuBBI U XUMHYECKOE
cmekiom (cecubanue CmeKisaHHOU mpyoKU, U3e0mosieHue: o0opynoBaHue
nunemKu, KanuiiApos, NpoOCMeuux Y3108, NPoCmetuuiux
npubopos), Th

30. | XuMudeckuil aHaIn3: KaueCTBEHHBIN U KOJTUYECTBEHHBIH 1 PeaktuBel u

XUMHUYECCKOC
obopynoBaHue




31.

TGOpGTI/I‘-IGCKI/IC OCHOBBI OHBITHO-BKCHCPHMGHT&HBHOﬁ n

PeakTuBbl 1

MPOEKTHOM JIEeATEIIbHOCTH. XUMHYECKOC
obopynoBaHue
32. | Boimonnenue y4eOHBIX MIPOEKTOB, OTIBITHO- PeakTuBbI 1 XUMHYECKOE
HKCHEPUMEHTAIBHBIX PA0OT. o0opyaoBaHue
[IpakTrueckue pabOTHI MO TEMaM MPOSKTOB yJarmuxcs, 75
33. | IloaroroBka y4eOHBIX IIPOCKTOB K 3aIUTE
34. | IlpomexyToyHast aTTECTAIHS.

3anuTa IpoeKTOB




IlepeyeHb JOCTYNMHBIX HCTOYHUKOB HH(pOPMALUHA

B paznene npeacraBieH COIMCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX 00jiee MOAPOOHO
OCBEILEHBI PA3JIMYHBIE ACTIEKTHI PACCMATPUBAEMBIX BOIIPOCOB. X MOKHO PEKOMEHI0BATH KaK
YUUTENIO, TaK U 00ydaeMbIM, IPOSBUBIIUM WHTEPEC K U3yUaeMOM TEMe.
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