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Pa0ouas mporpaMMa Kpy:KKa 10 XMMHMHU COCTABJICHA HA OCHOBE!

1) ®enepanbHoro 3akoHa Ne273-d3 «O06 obpazoBanuu B Poccuiickoit denepammm»

2) denepanbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBaHusi, YTBEP>KJIEHHOTO NpHUKa3oM MuHuctepcTBa oOpa3zoBanus u Hayku PD ot

17.12.2010r. np.Nel897 ¢ m3amenennsimu ot 31.12.2015r. Nel577

[Iporpamma kpykka « IKCIIEpUMEHTaIbHAS XUMUS» pa3padoTaHa ajisl ydaumxcs 9-ro

KJlacca U paccuuTaHa Ha 34 yaca.
Ha ©0a3e wunenrpa «Touka pocra» o0ecnedyuBaercss peaju3auus NPOrpaMm
€CTECTBCHHOHAYYHOH M TeXHOJIOTMYeCKOil HampaBJieHHOCTell, pa3padoTaHHBIX B
COOTBETCTBHM C TPe0OBAHUSIMHU 3aKOHOAATEJIbCTBA B cdepe o0pazoBaHus M C Yy4E€TOM
pexoMeHaannii @enepanbHOro onepaTropa yueOHoOro npeamera « XumMmus».

[IpopunbHblii  KOMIIEKT oOOpynoBaHus ueHTpa «Touka pocta» oOecrieyuBaeTr
3¢ (eKTUBHOE JTOCTHKEHHE 00pa30BaTENIbHBIX PE3YJIHTATOB O0YYAIOUIMMHUCS MO MpOrpaMMaM
€CTECTBEHHOHAYYHON HaIpPaBJIE€HHOCTH, BO3MOXKHOCTh YIIyOJNEHHOTO M3Y4YEHUS! OTAEIIbHBIX
OpeaIMeToB, B TOM 4ucie g (HOpMHUPOBaHMS HU300pETATENbCKOTO, KPEaTHUBHOTO,
KPUTHUYECKOTO MBILUICHUS, Pa3BUTHS (DYHKIIMOHATIBLHON IPaMOTHOCTH y O0OY4YarOIINXCs, B TOM
YHUCJIE €CTECTBEHHO-HAYYHOU U MaTEMaTHUYECKOU.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE UCCIIEI0BAHUS [T0 XUMUU YK€ TPYIHO MPEACTABUTH
0€3 HCIOJIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U LIM(PPOBBIX U3MEPUTENBHBIX NpUOOpoB. B
®enepansHoMm ['ocymapctBennoMm OOpazoBarensHoM Cranmapre (PI'OC) mpomucaHo, 4To
OJIHUM W3 YHUBEPCAIbHBIX yUECOHBIX NEHCTBUMA, MPUOOPETAEMBIX YYAIIMMHUCS, JODKHO CTaTh
YMEHUE «IPOBEACHUS OIBITOB, MPOCTBIX AKCIEPUMEHTAJIBHBIX HCCIEIOBAHUN, MPAMBIX U
KOCBEHHBIX HW3MEPEHUU C WCIOJIb30BAaHMEM aHAJOTOBBIX U MH(PPOBBIX H3MEPUTEITHHBIX
npubopoB». [IIupokuii CIEKTp MaTYNKOB MO3BOJSAET YUAIIUMCS 3HAKOMUTHCS C TTapaMeTpaMu
XUMHUYECKOTO 3KCIEPUMEHTA HE TOJIBKO Ha KaY€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.
[MuppoBas nabopaTopusi MO3BOJSET BECTU JIUTEIBHBIM 3KCHEPUMEHT JlaXe B OTCYTCTBHUE
HKCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUI HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIPUATHIO.

B nmpomecce ¢dopMupoBaHUS AKCIEPUMEHTAIBHBIX YMEHUM Y4YEHUK oOydaercs

NpCaACTaBJIATD I/IH(I)OpMaHI/IIO 00 HCCJICAOBAaHNU B IIGTI)IpéX BUJIax:



°B Bep6aJ'H>HOMZ OIINChIBATh OKCIICPUMCHT, cO3aaBaThb CJIOBCCHYIO MOACIIb
9KCIICPUMCHTA, (1)I/IKCI/IpOBaTI> BHUMAHHC HAa U3MEPACMBIX BCIIMYNHAX, TCPMHUHOJIOTUHA;

* B TaOJIMYHOM: 3aIOIHATH Ta6J'II/IHI>I JaHHBIX, JICKAIIIUX B OCHOBC IIOCTPOCHUA Fpa(I)I/IKOB

(HpI/I 9TOM Y yHalllUuXCA BOSHUKACT IICPBUYIHOC ITPCACTABICHHUC O Macmradbax BGJ'II/ILII/IH);

* B rpadu4ecKoM: CTPOUTH TpaduKyd MO TAOIWYHBIM JAAHHBIM, YTO JAET BO3MOXKHOCTH
[Iepexo/la K BBIABWIKECHUIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAY BEJIMYMHAMHU
(TIpu 3TOM YUYHUTEIb OKA3bIBAET IPEUMYIIECTBO B BU3yaJIU3allui 3aBUCUMOCTEN MEXIY
BEJIMYMHAMU, HATJISAHOCTh U MHOTOMEPHOCTH );

* B BHJIC MATCMAaTHYCCKUX YPAaBHECHHMIA: JaBaTh MaTEMATHUYECKOE OIMCAHUE B3aUMOCBSI3U
BEJIMYMH, MaTEMaTHUECKOEe 0000IICHHE.

[lepexon OT Kaka0TO 3Tara npeAcTaBiIeHUus HH(YOPMALIUK 3aHUMAET JI0BOJIBHO OOJIBIION
IPOMEXKYTOK BpeMeHH. B 7—~8 kiaccax 3TOT mpoiiecc HEOOXOAUM, HO B CTapIIMX Kiaccax
MOKHO ObLIO ObI 3TO BpeMs MOTPaTUTh Ha pellleHue Oosee BaXKHBIX 3ajad. B »ToM muiane
nu(ppoBbie JTAOOPATOPUU CYIIECTBEHHO SKOHOMAT BpeMsA. DTO BpEMsi MOXXHO MOTPATHUTH
cormacio ®I'OC Ha QopMUpOBaHUE UCCIEAOBATEIBLCKAX YMEHUH y4alluxcs, KOTOpHIE

BBIPKAIOTCS B CIEIYIONIUX JICUCTBUSIX:
* omnpeesieHUE MTPOOIEMBI;
* IOCTAHOBKA MCCJIEI0BATEIbCKOM 3a/1a4u;
* MJITAHUPOBAHUE PEILICHUS 3a]1a4H;
* MMOCTPOCHUE MOJETIEH;
* BBIJIBU)KCHHUE THUIIOTES;
* HKCIIEpPUMEHTAJIbHAS POBEPKA TMIIOTES;
* aHAJIM3 JAHHBIX YKCIIEPUMEHTOB WJIM HAOIIOCHUM;

* (hOpMyIUPOBAHKE BHIBOJIOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI

KPYXKKa «JKCNepuMeHTAIbHAS XUMHSD Ui 9 KJIacCOB ¢ HCMOJIb30BAHHEM
odopyaoBanus neHTpa «Touka pocra»

Jluunocmmnule pée3yiomambl

0 ompeneneHue MOTUBAIIMU U3yUEHUSI yUEOHOTO MaTepuraa,

0 oueHuMBaHHME YCBaMBAEMOIO YYEOHOIrO MarepHualia, UCXOJsS M3 COLMAIbHBIX U
JIMYHOCTHBIX LIEHHOCTEM;

0 noBbllIeHHE CBOEro 0Opa30BAaTENbHOIO YPOBHA M YPOBHSA TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX UCTOPHUYECKHUX COOBITHI, CBI3aHHBIX C PA3BUTUEM XUMHH U
00IIIECTBA;

0 3HaHuWe npaBWI MOBEAECHUS B UPE3BBIYANHBIX CUTYALHAX;

0 oueHuBaHHe cOUMATBHON 3HAUMMOCTHU MPO(eECCHil, CBI3AHHBIX C XUMHUEH;

0 BuazeHue mpaBuiamMu O€30MacHOrO OOpallleHUsI ¢ XUMUYECKUMH BELECTBAMH U

060py,Z[OBaHI/IeM, IIPOsABIICHUC 9KOJIOTUYECKOM KYJbTYPHEI.

Memanpeomemmnule pe3ynomamal

Pecynamusnvie YV ;

O
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1esenojiaraHue, BKIIIOYasi IOCTAHOBKY HOBBIX LIEJI€H, TpeoOpa3oBaHuEe MPaKTUYECKOU
3a1a4M B ITIO3HABATEJIbHYIO0, CAMOCTOSATEIBHBIN aHAJIN3 YCIOBUM JOCTHKEHUS LIEJIM HA
OCHOBE YY€Ta BBIJCICHHBIX YYHMTEJIEM OPUEHTUPOB JCHCTBUS B HOBOM Yy4e€OHOM
MaTrepualie; INIAHUPOBAHUE IIyTU TOCTUKEHUS LEJIEH;

YCTaHABJIEHUE II€JIEBBIX MPHOPUTETOB, BBIJCICHUE aJIbTEPHATHUBHBIX CIOCOOOB

JTOCTUKEHUS 1IeJIU U BBIOOP Hambosiee 2pheKTUBHOTO croco0a;

YMEHHUE CAMOCTOSITEIIbHO KOHTPOJIUPOBATH CBOE BPEMSI M YIIPABIIATH UM,

yMEHUE TPUHUMATh PEIICHUS B POOJIEMHON CUTYaIINH;

MMOCTAaHOBKA y4eOHBIX 3a/1a4, COCTABJICHUE TIJIaHA U TIOCIEA0BATEIbHOCTH JICHCTBUM;
opraHu3aliiys pabo4ero Mecta Mpu BHIMOJHEHUN XUMHUYECKOTO SKCIIEPUMEHTA;

IIPOTHO3HUPOBAHUC PE3YJIbTATOB 06y‘leHI/I$I, OLCHMBAHNWEC YCBOCHHOI'0O Marcpuala,
OLCHKa KadyeCTBa W YPOBHA IMOJYYCHHBIX 3H3HI’II>1, KOppCeKOMA IlJIaHa H crocoba

JIEHUCTBUS MTPU HEOOXOTUMOCTH.



lloznasamenvnvie YYJI:

d

TIOUCK U BBIIeTIeHUE HHPOPMAITIH;

aHaJIM3 YCJIOBHM W TpeOOBaHWH 3amadd, BBHIOOP, COIMOCTABJICEHWE W OOOCHOBaHHE
croco0a pelleHus 3a/1auu;

BBIOOp Hambosiee A(PGEeKTUBHBIX CIIOCOOOB PEIICHHUS 3aJa4d B 3aBUCHUMOCTH OT

KOHKPETHBIX YCJIOBUH;

BBIJIBHKEHUE M 000OCHOBaHHUE TUIIOTE3HI, BEIOOP crocoba €€ MpOBEPKH;
CaMOCTOSITEJIEHOE CO3JIaHWE AQITOPUTMAa JESATEIBHOCTH TpPU PEHICHUH Mpodiem
TBOPYECKOTO M MTOMCKOBOTO XapaKTepa;

YMEHHSI XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

OINHMCHIBAHUE CBOWCTB: TBEPIBIX, >KHJKHX, Ia3000pa3HBIX BEIIECTB, BBIACICHUE WX

CYIICCTBCHHBIX ITPU3HAKOB,

N300pakeHHE COCTaBa MPOCTEUIIMX BELIECTB C MOMOIIBIO XUMHUYECKUX (POopMyd H
CYIIHOCTH XUMUYECKUX PEAKIUN C MOMOIIBI0 XUMUYECKUX YPABHEHHUI;

MpOBE/ICHNE HAOJIIOJICHHUM, ONHUCAHUE MPU3HAKOB M YCIOBUM TEUEHUS XUMHUYECKHX
peaKuui, BBITOJHEHUE XUMHYECKOTO HKCIEPUMEHTA, BBIBOJBI HAa OCHOBE aHajIu3a
HAOMIOJEHUM 3a OKCIEpPUMEHTOM, pEIIeHUEe 3ajad, IOJyYeHUE XHUMUYECKOU
uHGOPMAITIHU U3 PA3IMYHBIX HCTOYHUKOB;

YMEHHE OPraHNU30BBIBATh UCCIIEIOBAHUE C LIENBIO IPOBEPKHU THIIOTES;

yMEHUE JIeNIaTh YMO3aKItOUeHUsI (MHIyKTUBHOE U TI0 aHAJIOTUN) U BBIBOJIBI;

yMeHHEe 00bEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX U XMMHYECKUX MPOIIeccax,

KPUTHUYECKH OTHOCUTKLCSA K TICEBIOHAYYHON MH(OpMAIIUH.

KommynuxamuesuovieY VI

O
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IMOJIHOEC MW TOYHOC BBIPAXKCHUC CBOHX MBICIIEE B COOTBETCTBHUHM C 3agadyaMu H

YCIIOBUAMH KOMMYHUKAIIUHU,

AJICKBATHOC HCIIOJIB30BAHHUC PCUCBBIX CPCACTB JJIA Yy4daCTud B JOUCKYCCHMHM U

apryMEHTaluuu CBOEH MO3ULMH, YMEHUE MPEACTABIATH KOHKPETHOE COACPIKAHUE C



COOOIlIEHHEM €ro B THUCBMEHHOW U YCTHOH (Qopme, OIpeneiaeHne CrnocoOoB

B3aMMOJICHCTBHS, COTPYIHUYECTBO B MOUCKE U cOOpe HHPOpMAIIH;

O ompeneneHue crnocoOOB B3aUMOICHCTBHUS, COTPYJHHYECTBO B IOMCKE M cOope
uH(opMaIMK, ydacThe B JWajore, IUTAHUPOBAHWE OOIMMX CIOCOOOB PabOTHI,
MPOSIBJICHUE YBAKUTEIBHOTO OTHOIICHHS K APYTUM YYAIIUMCS; OIIMCAHHUE COACPKAHHMS
BBITTOJIHAEMBIX JICHCTBHI C IICJII0 OPUEHTHPOBKM B MPEIMETHO- MPAKTUYCCKON
JCSITeIbHOCTH, YMEHHUS YYHMTHIBATh Pa3HbIC MHCHHMS W CTPEMHUTHCS K KOOPIMHAIIUH

Pa3JIMYHBIX NO3ULIHAN B COTPYAHUYECTBE;

O d¢opmynupoBatb COOCTBEHHO€ MHEHHE W  TO3UIMI0, ApPTYMEHTUPOBATh W
KOOPAUHUPOBATh €€ C MO3UIMSIMU TapTHEPOB B COTPYJHUYECTBE MPU BBHIPAOOTKE

00111eT0 PEIIeHNs] B COBMECTHOM ACSATEILHOCTH;

O OCYIICCTBIIATD B3aMMHBIHN KOHTPOJIb MU OKa3bIBaTb B COTPYAHHUYCCTBC HGO6XOI[I/IMyIO

B3aMMOIIOMOIIIb;

0 muanupoBaTh 001IME CrIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOIb, KOPPEKLHUIO, OLICHKY
AeicTBUi mapTHEPA, YMETh YOEK1aTh;

0 wucnonb30BaTh aJ€KBaTHBIE $3BIKOBBIE CPEACTBA Ul OTOOPa)KEHUS CBOMX UYBCTB,
MBICTIEH, MOTUBOB W TMOTpPEeOHOCTEH; OTOOpakaTh B peud (omucaHue, OOBSICHEHHE)
collepKaHUE COBEpUIAEMBIX ACHCTBUH, Kak B (popMe IpoMKON COLMaTU3UPOBAHHOMN
peuu, Tak ¥ B popMe BHYTPEHHEH peuu;

0 pa3BuBaTh KOMMYHUKATHBHYIO KOMIIETCHIIMIO, HCIOJIb3Ysl CpEACTBA YCTHOW M
MMCbMEHHOW KOMMYHHUKAIIMU NpU padboTe ¢ TEKCTaMH Y4eOHHMKA U JOMOJHHUTEIbHON
JUTEpPaTypoOi, CIPaBOYHBIMU TaOIUIIAMH, MPOSBIATH TOTOBHOCTh K YBa)KCHHIO MHOMN

TOYKH 3PEHUS TIPH OOCYKIECHUU PE3yJIbTaTOB BBHITTOJIHEHHON PaOOTHI.

Ilpeomemmnuwie pe3yromamal
Obyuarowuiics Hay4umcsi:
0 mnpuMeHSTh OCHOBHBIE METOIbI IO3HAHUS: HAOIIOJCHNE, U3MEPEHUE, DKCTICPUMEHT;
0 ommceiBaTh CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISIS WX

CYHMICCTBCHHLIC ITPHU3HAKH;



O O O O 0O

pacKpbIBaTh CMBICI 3aKOHA COXPaHEHUS MAacChl BEIIECTB, ATOMHO-MOJEKYJISPHOMI
TEOpUH;

pasnuyaTh XMMUYECKHE U PU3NYECKUE SBICHMUS,

Ha3bIBaTh PU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLUH;
co0I01aTh MpaBuiia 6€30MacHOi paboThI MIPH MPOBEICHUH OIIBITOB;
II0JIb30BaThCs 1a00PaTOPHBIM 00OPYJOBAHUEM U TIOCY10H;

IIOJIy4aThb, CO6I/IpaTI> Fa3006p33HI>IC BCIICCTBA MU PACIIO3HABATL HX; XAPAKTCPU30BATH
(1)H3quc1<ne U XUMHMYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPIraHN4YCCKUX
CoeHHHCHHﬁ, IMpOBOANUTH OIIBITHI, IMOATBCPKAAONUE  XMMHNYCCKHC CBOMCTBA

HN3YUYCHHBIX KJIACCOB HCOPIraHUYCCKHUX BCIICCTB,

PACKpBIBATh CMBICII MOHSATHS «PACTBOP», BBIUUCIATH MACCOBYIO JIOJIO PACTBOPEHHOTO
BEIIECTBA B pAacTBOPE, T'OTOBUTH PACTBOPBI C OIPEACIEHHOM MAacCOBOW JI0JIEU
PacTBOPEHHOTO BELIECTBA;

XapaKTepu30BaTh  3aBUCUMOCTh  (PU3WYECKUX  CBOWCTB  BEIIECTB OT  THIA
KPUCTAJUIMYECKON PEHIETKU, ONPEACIATh BUJ XUMUYECKOW CBSI3M B HEOPTAaHUYECKUX

COCIUHCHUSX;

pacKpbIBaTh OCHOBHBIC TIOJIOKEHUSI TEOPUHU DIEKTPOJUTUYECKON JIUCCOIMAIIUH,
COCTaBJISITh YPABHEHUSI DJIEKTPOJIUTUUECKON TUCCOIMALIMN KHUCIIOT, IIEIOYEH, COJIeH U
peaKIuii HOHHOTO 0OMEHa;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUM, ONpeaesiTh
OKHUCIIUTEIb U BOCCTAHOBUTENb, COCTABIIATh YPABHEHUSI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKON PEaKIINH;

XapakTepu30BaTh B3aMMOCBSI3b MEXKAY COCTaBOM, CTPOEHHEM U CBOWCTBaMU

HEMCTAJIJIOB 1 MCTAJIJIOB,

IMPOBOJUTL OIBITHI IO IMOJYUYCHHIO M HM3YUYCHHIO XHUMHYCCKHX CBOMCTB Pa3INIHBIX

BCIIIECTB;

I'paMOTHO O6paH_IaTBCSI C B€I€CTBaMH B HOBC@I{HCBHOﬁ KHU3HHU.



Odyuarowguiica noayuum 603MoOHCHOCMb HAYUUMbCA:

O BbBIIBUI'aTb W IIPOBCPATH OSKCICPHUMCHTAIILHO THIIOTE3bI O XHUMHUYCCKHUX CBOMCTBax
BCUICCTB HAa OCHOBC MX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaTb B XUMHWYCCKHC

pPEaKIuu, O XapaKTepe U NPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIUM;

0 xapakTepu3oBaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOMCTBaM, YCTaHABJIUBAThH

IMPUINHHO-CIICACTBCHHBIC CBA3HU MCKAY JAHHBIMH XAPAKTCPUCTUKAMUA BCIUICCTBA,

O cocraBiudTh MOJICKYJIAPHBIC W ITOJIHBIC MOHHBIC YPABHCHU I10 COKpaHléHHI)IM HNOHHBIM

YPaBHEHUSM;

O IIPOTrHO3UPOBATH CIIOCOOHOCTH BEIICCTBA IIPpOABJIATH OKHUCJIIUTCIIBHBIC 500041
BOCCTAaHOBUTEILHBIC CBOMCTBA C y‘{éTOM CTCIICHEH OKHUCJICHUS DJICMCHTOB, BXOJAIIIHUX B

€ro COCTaB,;

0 BbLABUTATH WM MPOBEPATH 3KCHEPUMEHTAIBHO THIIOTE3bl O pe3yibTaTax BO3JEHCTBHUS

Pa3INYHBIX ¢)aKTOpOB Ha UBMCHCHUC CKOPOCTHU XUMHYECKOU PCaKIIH;

0 wucnosib3oBaTh NPUOOPETEHHBIC 3HAHUS JJISI IKOJIOTHYECKH T'PAMOTHOTO TOBEICHUS B
OKPYKaIOIIEH CpeIe;
0 wucnosnb30BaTh NPUOOPETEHHBIE KITFOUEBBIE KOMITETEHIIUU TP BHIMIOJTHEHUU TIPOEKTOB U

pelieHnn  y4eOHO-MCCIIeIOBATEIbCKAX 3a7ad MO M3YYEHHIO CBOWCTB, CHOCOOOB

MOJYYCHUA U paCliO3HaBaHUsA BCIICCTB,

0 0O0BEKTUBHO OLICHUBATh UH(GOPMAIIMIO O BEMIECTBAX U XMMUYECKHUX MPOIECCaX;

0 oco3HaBaTh 3HAYEHHE TEOPETHUYECKUX 3HAHUW T1I0 XUMHUM [JI1 MPAKTUYECKOU
JIEATEIILHOCTH Y€I0BEKA;
CO3/1aBaTh MOJICJIM U CXEMBI JIJIsl PEIICHUs] yUeOHBIX U MTO3HABATEIbHBIX 3a/1a4;
MMOHUMATh HEOOXOAMMOCTh COOJTIOJICHUS MPEIMUCAHUH, TTPEAJIaraeéMbIX B UHCTPYKITUSIX

M0 WCTIOJB30BAHMIO JICKAPCTB, CPEJCTB OBITOBON XUMHH U JIP.

Conepxkanue nmporpamMmbl

«IkcnepuMeHTAIbHASA XUMHUs» 9 kiaacce (34 yaca, 1 yac Hexe10)

BBenenue B Kypc «KcnepuMeHTAIbHAsE XUuMua-9» (1 1)

Broanbiit nHCTpyKTaxX o Th. XuMus — Hayka d3KCIEpUMEHTAJIbHAS.



Jlemoncmpayuounslit  IKCnepumMenm Ne 1. OsnHakomjeHwe ¢ J1aOOpaTOPHBIM
o0opyaoBaHueM; MpUEMbI 6€30macHON PabOTHI C HUM.
Paznen 1. MHoroo0pasue XuMH4YeCKHUX peakMid B IKCIIEPUMEHTANbHON xumuu (7 4)

Tema 1. Xumuueckue peakuuu (3 4)

IIpakTuyeckas padora Ne 1 «[IpaBuia TexHuku 6€30MacHOCTH MpU padoTe ¢ 1a00paTOPHBIM
obopynoBanueM. [IpaBuiia nmonap30BaHUs HArpeBATEIbHBIMU YCTPOUCTBAMID)

OBP B 3KCnIepUMEHTAIBHON XUMUHU

Jlabopamopnutit onvim Nel «3ydeHue peakiiuu B3auMOICUCTBUS CYIb(UTa HATPUS C
MIEPOKCHUIOM BOJIOPOJIa»

TemnoBoii 3¢ ekt xummudeckux peakuil. [TonsTue 06 3K30- U FHTOTEPMUUECKUX PEAKIIUIX.
Jemoncmpayuonnstii onvim Ne 2 [Ipumepsl 3K30- U dHAOTEPMUUYECKUX PEAKIIUMN.

Jemoncmpayuonnvtit onetm Ne 3 «TennoBoil 3dekT pacTBOpPEHUs BEIIECTB B BOJIE»

CKOpPOCTh XMMHMYECKUX pEaKIun

Jemoncmpayuonnwiii onetm Ne 4 BzanmoneiicTBUe 1IMHKA C COJSIHOM M YKCYCHOU
KHCJIOTaMHU. B3anMmojielicTBUE TPaHYJIMPOBAHHOTO IIMHKA W IIMHKOBOW MBUIM C COJITHOMN
kucinotoi. B3aumoneiictBue okcuna menu(Il) ¢ cepHoil KUCIOTON pa3HOW KOHIEHTpaluu

IIPU Pa3HbIX TEMIIEpATYypax.

IIpakTnueckas padora Ne2. M3yueHne BIUSHAS YCIOBAN NPOBEACHUS XUMAYECKON PEAKIIUN

Ha €€ CKOPOCTb.
Jlaoopamopnweiii.  oneim  No2 «CpaBHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIBHOU

CITOCOOHOCTH METAJIJIOBY

Tema 2. daekTpoiuTn4yecKas auccounanus (4 4)

DNEKTPOIUTHYECKAs! JUCCOLMALINS — IJTABHOE YCIOBUE MTPOTEKAHUS PEAKIIMil B pacTBOpax.

Jemoncmpayuonnwtii oneim Ne5 licnibiTaHue pacTBOPOB BEIIECTB HA  BJIEKTPUYECKYIO

IMPOBOAUMOCTbD.

Jemoncmpayuonnsiii onvim No6 «DIIEKTPOIUTHI u HEDJICKTPOIUTHI»
DJIEKTPOJIUTUYECKAS JUCCOLMALIMS KUCIIOT, IIEJI0YEH U COJICH.

Jlabopamopnutii onvim Ne 3. «CuiibHbIe U cia0ble 3JeKTPOauTh OnpeneiaeHne KUCIOTHOCTH
OCHOBHOCTHU Cpelbl MOJIYYEHHBIX pacTBOpOB ¢ MOMOILBIO MHIUKATOPa

)41 AaT4YUKa 3JICKTPOIIPOBOAHOCTHU



Jlabopamopnuwiit onvim Ne 4 «3aBUCUMOCTB 3JIEKTPOIPOBOJHOCTH PACTBOPOB CHIIbHBIX
ANIEKTPOJIMTOB OT KOHIIEHTpAIlM HOHOBY» Peakiiuu HOHHOTo 0OMeHa.
Jlabopamopnutit onetm Ne 5 «BzaumopneiicTBue Tuapokcuja O0apus ¢ CEpHOM KHUCIOTOM»
Jlabopamopmnutit onvim Ne 6 Peakuyyu oOMeHa MEXy pacTBOPaMH 3JIEKTPOIUTOB.
Ilpakmuueckaa pavoma Ne3. «OnpeneiieHUEe KOHIIEHTPAIIMU COJU IO SJIEKTPONPOBOIHOCTH
pacTBopa»
Ilpakmuueckaa  paooma Ned. PemieHne  SKCIEPUMEHTAIBHBIX  3aJa4 IO  TEME
«InexkTponuTudeckas aucconuanus». Th
TecToBbld KOHTPOJBL MO  pa3geiny  «MHoroodpasue XMMHYECKHX peakuui
B JKCIIEPUMEHTAJIbHOM XUMUMN

Pa3znes 2. IIpakTUKYM 10 M3Y4€HHMIO CBOICTB MPOCTHIX BENIECTB: HEMETAJIOB U

MeTAaJLJIOB, UX coeaquHeHuii ( 204)

Tema 3. CBoiicTBa rajoreHon (2 4)
["anmorensl: puznveckue U XumMuueckue cBocTBa. CoeIMHEHHS TaJOT€HOB. XJI0POBOIOPO/T
Jlabopamopnwtit oneim Ne7 Pacno3HaBaHUE COJISHOM KHUCIOTHI, XJIOPUAOB, OpOMMJIOB,
VOAUIOB U oJa.
Jlabopamopnutit oneim Ne8. OtOenuBaroiie CBOMCTBA XJjiopa .
Jlabopamopnutit onetm Ne9. B3auMHOE BBITECHEHUE TAJIOTEHOB U3 PACTBOPOB UX COJIEH
Ilpakmuueckaa pavoma Ne 5. «Onpedenenue cooepicanus Xa0puo-uoHo8 6 NUMbvEEoil 600e)
[ToaroroBka k [ TA
Tema 4. CoiicTBa kucJjiopoaa u cepsl (4 4)
Kucnopon: nonyuyeHue 1 XuMU4ECKUE CBOMCTBA.
Jlemoncmpayuonnstit onetm Ne 7. «llonyyenue u cobupanue KUCIOpoa B JIaDOpaTopuu U
3alI0JIHEHUE UM Ta30METPa»
Jlabopamopnuwtii oneim Nel(). «I'opeHue cepbl Ha BO3AYXE U B KUCIOPOJIE»
Cepa. XUMHUYECKHE CBOMCTBA CEPHI.
Jemoncmpayuonnwtit onotm Ne7. AmnorponHsie Moaudukanuu cepbl. O3HaAKOMIIEHHE C
oOpa3uamu cepsl U €€ MPUPOIHBIX COCAMHEHUU.
CoeauHeHus cepbl: CEPOBOJOPO, CEpOBOIOPOAHAs KuciioTa. Cynb(uabl.

Jlemoncmpayuonnstit onvim No8 O0pa3upl NPUPOIHBIX CYIb(PUIOB U CyIb(}ATOB.



Jlabopamopnwiit oneim Nell KadecTBeHHbIC peaKIMu Ha CyJb(PHUI-UOHBI B PAaCTBOPE.
Coeaunenus cepbl: okcug cepbl (IV), cepHucTas KUcaoTa U ee CoJiu.

Jlabopamopmnutit oneim Nel2 KadecTBeHHbIE pEaKlMK Ha CyIb(UT- MOHBI B PacTBOpE.
Coeaunenus cepbl: okcug cepbl (VI), cepHas Kucinora u ee CoJu.

Jlabopamopnutit oneim Nel3 KadecTBeHHbIE pEaKIMU Ha CyJb(}aT-HOHBI B PacTBOpE.
CBoiicTBa CEpHOM KHUCIIOTHI.

Jlabopamopnutit onvim Nel4 VI3ydueHue CBOMCTB CEPHOU KUCTIOTHI

[Togroroska k ' MA

Tema 5. CoiicTBa azora u pocdopa (5 4)

A30T: pu3nyecKue U XUMUYECKUE CBONCTBA. AMMHUAK.

Jemonucmpayuonnwiii onetm Ne9 Tb [lonyuyeHne ammuaka W €ro pacTBOPEHUE B
BOJIE. Jlabopamopnwtii onetm Ne 15 «OcHOBHBIE CBoWcTBa amMmmuaka» Couu
aMMOHUSI.

Jlabopamopnwtit onetm Nel6 BzaumoneiicTBue cojieid aMMOHHMSL €O IIEJI0YaMH
A30THas KUCJIOTA.

Jlabopamopnuwtii onetm Ne 17. VI3yueHre CBOMCTB a30THOM KUCTIOTHI

Ilpakmuueckaa paboma Ne 6. «OnpenencHUe HUTPAT-UOHOB B IMUTATEIBHOM PAaCTBOPE»
Conu a30THOM KUCIOTBI — HUTPATHI.

Jemoncmpayuonnstii onvtm Nel() OOpasipl TPUPOJAHBIX HUTPATOB M (PocdaTos.
Jlabopamopnutit onetm Nel8 O3HaKOMIIEHHE C a30THBIMU U (HOCHOPHBIMU YIOOPEHHUSIMHU.

Pacno3naBanue a30THBIX yI00pEHUM.

docdop. Coenunenus pocdopa: okcun dhochopa (V), oprodhochopHas KucaoTa v €€ COJIH.
dochopHbie yaoOpeHus

Jemoncmpayuonnwtit onotm Nell OGpasusl  kpacHoro ¢ocdopa, okcunga dochopa (V),
npupoaHbIX (ochaToB.

Jlabopamopnutit onetm Nel8 «'openne cepsl U pochopa Ha BO3AYXE U B KUCIIOPOIEH»

Tema 6. CoiicTBa yriepoaa u kpemuus (4 4)

VYrnepon,  Qusnueckue cCBoicTBa.  AJUIOTpomnusl yriepoja: anmas, rpadur, KapOuH,
bynnepeHs.

XUMHAUYECKHE CBOWMCTBA YIJIEPOJA.



Jemoncmpayuonnwtii onetm Nel2 Monenn  KpUCTANIMUECKUX  PEHIETOK  alMa3za U
rpadura.

Oxcunbl yriaepona. YTapHbIM H YIACKHCIBIA Ta3bl. YTOJBHAS  KUCIOTa, KapOOHATHI
Jlemoncmpayuonnstit onvim Nel3 O0pa3npl TPUPOTHBIX KAPOOHATOB M CHIIMKATOB.
Jlabopamopmnutit onvtm Nel9 KauecTBeHHasi peakivisi Ha YIJIEKHUCIBIA Tas3.

Jlabopamopnutit onetm Ne2(). KauecTBeHHass peakiysi HA KapOOHAT-HOH.

Jlaoopamopnutii onetm Ne 21 «B3auMonencTBre WU3BECTKOBOM BOJABI C YTJICKUCIBIM Ta30M»
Ilpakmuueckasa pavoma Ne7. «Ilonyuenue okcupaa yriaepona (IV) u uzyuenue ero cBOMCTB.
Pacno3naBanue kapOOHATOBY.

KpeMHuii 1 ero coesuHEeHUSI.

Jlabopamopnuiit (3anumamensvusiii) onvtm Ne 22 «BpipaliuBaHue BOJIOPOCIIEH B CUIMKATHOM
KJIEE»

Tema 7. O01miue 1 MHAUBUAYAJbHbIE CBOMCTBA METAJLJIOB (S 4)

OOmue (u3nuecKkue M XUMUYECKHE CBOMCTBA METAUIOB:  PEAKUMH C HEMETaJUIaMH,
KHCJIOTaMH, COJSIMA. BOCCTaHOBUTENBHBIE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUU P
HaNpsHKEHUU METAIUIOB.

Jlabopamopnuwiit onvim Ne23. B3aumMonecTBUE METAUIOB C PACTBOPAMHU COJIEM.
B3aumopeiictBue MeTtamioB (MarHus, IIMHKA, >Kele3a, MeAH) C pPAacTBOpaMU KHUCIOT
Jemoncmpayuonnutii onvim Nel4. 3yuenre o0pa3iioB METAIOB.

[[lenouynbie meTamibl. CoeTMHEHUS MIETOYHBIX METAJIIOB

Jemoncmpayuonnstii onvtm Nel5 B3auMoelicTBUE 11€JI0YHBIX METAJUIOB C BOJOM.
CBoiicTBa IETOYHO3EMETBHBIX METAJJIOB U UX COCTUHEHUIA.

Jlemoncmpayuonnstii onotm Nel6 B3zaumojaeiicTBue  MIETOYHO3EMEIBHBIX METAJIOB €
BOJOM.

OO0pa3Libl Ba)KHEUIINX TPUPOIHBIX COCAMHEHUM MarHusi, KaJjbIus.

CBoiicTBa coeIMHEHNI Kaablus. JKEeCTKOCTDL BOJIBI

Jabopamopnuiiit oneim Ne24. O3HakOMJIEHHME CO  CBOWCTBAaMHM U MpEBpalICHUSMU
KapOOHATOB W THJIPOKapOOHATOB.

Jlabopamopnuiii oneim Ne25. Y cTpaHEHHE )KECTKOCTU BOJBI B TIOMAIIHUX YCIOBHSAX

CBoiicTBa aJlOMUHUSL. AM(I)OTepHOCTL OKCHIa U TUAPOKCHUIA aAJIFOMUHUA.



Jlabopamopnutit oneim No26. [lonyyenue TUAPOKCUAA ATIOMHHUS W B3aUMOJICHCTBUE €rO
C KHCJIOTaMH WU LIEJIOYAMM.

Kemneso.

Jemoncmpayuonnutii onvim Nel7. O0pa3zipbl pyn keneza. CKUraHue xKejae3a B KUCIOPO/IE.
Jlabopamopnuwtit onvtm Ne 27. «OKUCIEHUE KeJle3a BO BIAKHOM BO3yXe»

CBoiicTBa COETMHEHHI JKelie3a: OKCUIOB, TUAPOKCUIOB U coneit sxene3a(ll u I11).
Jlabopamopnutit onetm Ne28 [lonyuenune rugpokcunos xene3a(ll) u (II) u B3aumonericTue
UX C KACIIOTAMH U IIEJTOYaAMHU.

IIpakTu4yeckas padora Ne§. PemieHue sKcnepUMEHTANbHBIX 3afad no Tteme «OOmue u
WHIMBUAYaJIbHbIE CBOMICTBA METAJLIIOBY.

Pa3znen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHON U MPOEKTHOM J1eATeJIbHOCTH ( 6 1)
TexHrka 6€30MaCHOCTH MPHU BHITIOJHEHUN CAMOCTOSTEIILHBIX OMBITOB U AKCIIEPUMEHTOB B
JIOMAIITHUX YCJIOBUAX U C UCIOJIb30BaHUEM 000PYIO0BaHUS XUMHUUECKOM JTaO0OpaTOPHUH.
IIpakTunueckas padora Ne9. OGpaieHue co CTEKJIOM (CrudaHue CTeKISTHHON TPYOKH,
W3TOTOBJICHUE: MUMNETKH; KaMJUIIPOB; MPOCTEUIINX Y3JI0B; MIPOCTEHIITUX MPUOOPOB)
XUMHUUYECKUM aHAIIN3: KAYECTBEHHBIA U KOJIUYECTBEHHBIN
Teopernueckrie OCHOBBI OIIBITHO-3KCIIEPUMEHTAIIBHON U MPOECKTHOMU JESITEIBHOCTH.

Bo160op Tembl nnpoekTa. [nanrpoBanue nesTenbHOCTH.

[ToarotoBka mnpoekrta. COop HHpOpMaLMKM MO JaHHOW Teme. MopaenupoBaHUEe NPOECKTHOU
NEATEIIBHOCTH.

BrlnonHeHne yueOHbIX MPOEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX padoT.

IIpakTuyeckue padorsl Nel10-12 no TemaM NIpOEKTOB ydaluxcs

[ToaroToBka yueOHBIX MPOEKTOB K 3aIUTE

DopMbI KOHTPOJISA

Dopmuposanue HKT-komnemenmunocmu 00y4aoujuxcs

Y4eHUK HayuuTCs:
- UCIOJIb30BaTh pa3Hble MPUEMbI MOMCKAa MHPOPMALMK HAa MEPCOHATBHOM KOMIBIOTEPE B

00pa30BaTEIbHOM MPOCTPAHCTBE € UCHOJIB30BAaHUEM 000pyn0BaHMs LIM(PPOBOI Jab0opaTOpUH;



- UCIIOJIb30BaTh PA3IMYHBIE CIIOCOOBI XpaHEHUs U BU3yalu3aluyd WHGOpMAIMU, B TOM YHUCIIE,
B rpaduueckoit hopme

Dopmuposanue KOMnEemMeHMHOCMU 8 00J1aCMU ONBIMHO-IKCNEPUMEHMAIbHOU U HPOEKMHOU
oeamenvHocmu

Y4yeHuK HaydyHuTCsl TUIAaHMPOBATh U BBHINOJHATH Yy4eOHOE UCCIEIOBAaHUE U Y4EOHBIN MPOEKT,
UCIIOJIB3YsI 000pYAOBaHUE, MOJIEIH, METOBI, TPUEMBI, aJICKBaTHBIC UCCIICAYEMOI TIpoOIeMe.
Y4eHuK MOTYyYUT BO3MOKHOCTh HAYYHUTHCS CAMOCTOATENBHO 33yMbIBaTh, MJIAHUPOBATH U
BBINIOJIHATh ~ y4yeOHOE€  HCCIIeIOBaHWE, Y4YE€OHbIH W  COIMAJbHBIA  TMPOEKT IO
€CTECTBEHHOHAYYHOU HANpPaBJICHHOCTH.

Yuem pezynomamoe eneypounoii deamenvnocmu

Dopmbl u NEPUOOUUHOCTNL KOHMPOJISL

Bxoonoti konmpons poBOANTCS B Hayajie y4eOHOro rojia Jijisi IPOBEPKU HAYAJIbHBIX 3HAHUN U
yMEHUN 00y4aronInuxcsl.

Texywuii Koumpoab TPOBOJAUTCS Ha KaXJIOM 3aHATUM B (oOpMe IeAaroruyeckoro
HAOJIIOIEHUS.

Tecmosblu KoHmMpOoab OCYIIECTBISAETCSA 0 OKOHYaHUM U3YYEHUS KaXXA0T0 pa3aena.
Ilpomesxcymounas ammecmayusi TPOBOAUTCS B KOHIIE y4eOHOro rojga B (opme 3ammThi
MPOEKTA, MO3BOJISIET MPOBECTH aHAJIU3 PE3YJbTAaTUBHOCTH OCBOEHHUSI OOYYArOUIMMHCS OCHOB
ONBITHO-IKCIIEPUMEHTAIBHON W TPOEKTHOM MAEATEIBHOCTA JAHHOTO Kypca BHEYPOUYHOMU
JEATEIIbHOCTH « DKCIIEPUMEHTAIbHAS XUMHUS.

Kpumepuu OUCHKU pe3y/ibmanmoeé 0C60EHUA nNpPpozpamMmbsl Kypca

PabGoTa oOyuaromuxcsi OIIEHUBAETCS TIO0 TPEXYPOBHEBOM IIKaJle, MPEIoIaraoiieid HaaTndue
CIIEAYIOIINX YPOBHEN OCBOEHHUS MPOTrPAMMHOTO MaTepHasa: BICOKUN, CPEHUN, HU3KUM.

Bbicokmnii ypoBeHb: 0Oyyarolmuics JIEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh H
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM JIEATENbHOCTH, MPOSBISAECT WHUIMATUBY, HE
IpOMycKaeT 3aHATHsI 0€3 yBaXXUTEIbHOU MPUUMHBI, IEMOHCTPUPYET BBHICOKHI YpOBEHb 3HAHUMN
U KOMIIETEHIMI, BJaJeeT Ha BBICOKOM TBOPYECKOM YPOBHE NPUOOPETEHHBIMU B XOJI€
W3YUYEHHUS IPOTrPaMMbl YMEHUSAMH U HABBIKAMU;

CpenHuii ypoBeHb: 00y4arOIUNACs JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTD
B 00pa30BaTeNbHON EATENBHOCTH, MPOSBISET XOPOIIMHA ypOBEHb 3HAHUN M KOMIIETEHIIH;

HMHUIOWATUBbBI HEC IIPOABIIACT, HO crocobeH MNOoAACPKUBATh MHHULIMATOPA B IPEJIaracMoM I10JIC



NEeATEIbHOCTH, B JOCTATOYHOW CTEIEHH BJIAJEET MOJy4aeMbIMU B XOJ€ U3YUYEHUS MPOTPaMMBbI
YMEHUSIMU U HAaBbIKAMU;

Huzkuii ypoBeHb: 0OydarooIUiCs AEMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh MU
3aMHTEPECOBAHHOCTh B 00pPa30BATEIBHON NEATEIBHOCTH, MOCEIIAeT 3aHATHS OT Ciaydas K
CJIy4ar0, OKa3bIBaeT YJOBJIECTBOPUTEIbHBIN YPOBEHb 3HAHUN U KOMIIETEHLIUH, B LIEJIOM CJ1a00
BJIa/I€ET NOJYyYAaEMbIMU B XO/I€ U3yUEHUS IPOTPaMMbl YMEHUSIMU U HABbIKAMHU.

@®opmMbl pe3yJIbTATOB OCBOCHUSI IPOrPAMMbI BHEYPOYHOM eSITeJIbHOCTH:

1. OT™MeTKa ypoBHS AOCTHKEHUI 00y4aromIerocs B JUCTE NEAArOrHuecKoro HaOI0AeHUS;

2. 3anucu B XKypHase yuyéTa O pe3yJbTaTUBHOCTU y4acTHs 00yJaroumxcs B

MEPONPUITHUIX Pa3HOIO BUJA U YPOBHS (IUILJIOM, TpaMoOTa, 0JIaroJapHOCTb, APYroe);

3. 3anucu B )KypHaye y4€Tta 00 yHaCTUHU B BBI€3/IHBIX MEPOIPUATHSX.

Ouenka pedepara.

Pedepat onenuBaeTcs no cieayromuM KpUuTEpUsIM:

* coOmoieHne TpeboBaHui K €ro 0OPMIICHHIO;

* HEOOXOJUMOCTh U JIOCTaTOYHOCTH JIJISl PACKPBITHS TE€MbI NMPUBEJIEHHON B TEKCTe pedepara
uHdopmaIuu;

* YMEHHE 00yyYaroerocs cB0OOOIHO U3JlaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B pedepare;

* CIOCOOHOCTh 00y4Yarolerocss TMOHATh CYTh 33JaBa€MbIX UJIE€HAMU aTTECTAl[MOHHOMU
KOMHUCCHHU BOIIPOCOB U C(POPMYJIMPOBATH TOUHBIE OTBETHI HA HUX.

Ouenka npoekra.

[IpoeKT OLEeHMBAETCS MO CIAEAYIOINUM KPUTEPHUSIM:

* coOmoieHne TpeboBaHui K ero 0pOpMIICHHIO;

® HGO6XOIII/IMOCTB N OO0CTAaTOYHOCTL IJIs1 PACKPBLITHUA TCMBbI HpHBejleHHOﬁ B TCKCTC IIPOCKTA

uHdopmanuu;

®* YMCHHC 06yan01ueroc>1 CBO6OI[HO n3JjiaratTb OCHOBHBIC MJCH, OTPAKCHHBIC B IIPOCKTC,

* CIOCOOHOCTh  O0y4aroIerocs IMOHATh CYTh 3a/JaBa€MbIX WICHAMU AaTTECTAllMOHHOMN
KOMHCCHH BOIIPOCOB U C(POPMYIHPOBATH TOUHBIE OTBETHI HA HUX.

Temamuka uccnedosamenbCKux u RPOEKMHbIX PAOOM ¢ UCNOIb306AHUEM 000PYOOEAHUA

uenmpa «Touka pocmay:

1. H3yudeHue METOYHOCTH PA3IMYHBIX COPTOB MbLIIA U MOKOUIUX CPEACTB.



© ®© N o

12,
13.
14,

NuankaTopHbIe CBOWCTBA pa3iIMYHBIX pPACTeHWH H 1BETOB (c ompeneneHueM pH
pacTBOpOB).

Omnpenenenre KauecTBa xjaeO0MEKapHOH MyKH U XJieOa.

Omnpenenenre KayecTBa KUCIOMOJIOUHBIX MTPOAYKTOB.

Omnpenenenre 3aBUCUMOCTH M3MeHeHUs pH 1eapbHOro M macTepu30BaHHOTO MOJIOKA OT
CPOKOB XpaHCHHSI.

Nzydenne 3¢ (HeKTUBHOCTH Pa3TUIHBIX COJIEBBIX IPEJIOK.

KoHcTpyrnpoBaHre «XUMHUECKHX TPEJIOK», OCHOBAHHBIX Ha XUMUYCCKUX PEAKITUSIX.
CuHTE3 «MaJlaxuTay B PA3INYHBIX YCIOBUSIX.

N3yueHnue Koppo3uH xeje3a B pa3IuyHbIX YCIOBUSX.

. BnusiHue cBeTa U KHCIIOpOJa Ha CKOPOCTh Pa3jioKEeHUs pacTBOpa HOAUAA KaIHsl.

11.

Ornpenenenue KauecTBa BOJOIIPOBOAHON BOJIBI.
XKeéctrocTh Boabl. CriocoObl onpeaeieHus: KECTKOCTH BOJIBI.
bymaxnas xpomarorpadus. XpomaTorpadpuyeckoe pa3aeeHHe BEIIECTB.

XPYCTEIJII)HOG CTEKJIO. MOKHO JI1 UCII0JIb30BaTh IS XpaHCHUA HI/IHII/I?



KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
KPYXKa « JKCIepUMeHTAIbHAA XUMHU» - 9 kaacce (34 yaca)
€ MCTIOJIb30BaHMA 000py10BaHusA HeHTpa «Touka pocTa»

TOYKA \!pocm
Ne n/m Tema ypoka Koa-Bo Jara Hudopmanuonnas Hcnoab3oBanue
4acoB TOUIeP/KKA YUeGHIK o6opynoBanus «Touka
yuebHuK «Xumusiy pocTa»
S, 9k
; aem. o.C
Tabpuenan,
U.T".Ocmpoymos
C.A.Cnaoxosg
1. Beoonwtit uncmpyxkmasic no Th 1 § TexHrKa 6€30TIaCHOCTH B
XuMUs — HayKa SKCIIEpUMEHTaIbHasL. Crp.20- Bxor kaGHHETe XHMIH LeHTpa
TP «Touka Pocra». 3HakoMCTBO C
obopynoBaHueM.
Jemoncmpayuonnutii onvim Nel.
O3Hnakomenue ¢ 1a00pamopHvim 000pyoosanuem;
npuémul 6€30nacHoil padomel ¢ HUM.
BxoaHoe TecTupoBaHue 0 TEOPETHYECKUM U
NMPAKTHYECKUM 3HAHUAM 32 8§ KJ1acc

Paznen 1. MHoroo0pasue XuMH4YeCKHUX peakMid B IKCIIEPUMEHTAJAbHON XumuM (7 4)

Tema 1. Xumnueckue peakunu (3 1)

2. Ilpakmuueckasa paooma Ne 1 1 JlaTunK TeMIepaTyphl
«Ilpasuna mexnuxku 60e3onacnocmu npu padome c (TepMonapHsIit), CIMPTOBKA
nabopamopubim obopyoosanuem. Ilpasuna Hatunk )
NONIb306AHUA  HAZPECAMENbHBIMU  YCHPOUCMEAMUY, TEMIIEPATYPBI ITATHHOBBIN
b

OBP B skcnieprMEHTAIBHON XUMUHU
Jaoopamopnuiit oneim Ne 1 «H3yuenue peaxyuu
63aumooelicmeus cyavhuma Hampus ¢ NePoOKCUOOM
6000p00a»

b




TennoBoii 3¢ ekt xumuueckux peaxuuii. [lonstie 00
9K30- ¥ SHAOTEPMHUYECKUX PEAKLUAX.
Hemoncmpayuonunwtii onvtm Ne 2 [Ipumepo 9K30- u

9HOOMEPMUUECKUX PeaKyuil.
Hemoncmpayuonnoviit onovm N 3 «Tennoeoii hghexm

pacmeopenusn eeuiecme 6 600e»

§ 9- 8xn

Jaruuk Temneparypsl
IJIATUHOBBIN

CKOpoCTh XMMMUYECKUX peaKLuit
Hemoncmpayuonnstit onvtm Ne 4 Bszaumooeiicmsue yunka ¢
CONAHOU u YKCYCHOU Kuciomamu. Bzaumooeticmeue

SPAHYIUPOBAHHO20 — YUHKA U YUHKOGOU  MbUIU  C COJHOU
Kucromou. Bzaumooeiicmsue okcuoa meou(ll) ¢ cepnoui kucromot

PA3HOU KOHYeHmpayuy npu pPasHulX memnepamypax.
Ilpakmuueckasa paboma Ne2. H3yuenue énuanus
YC108Ull NPOBEOEHUA XUMUYUECKOU PeaKyuu Ha eé
cxkopocmsb. Th

Jaoopamopnwviit  oneim N 2 «Cpasnumenvuas
XAPAKmepucmuKka 60CCIMAHOEGUMENbHOII CROCOOHOCHU

memannoe» Th Tonrotoska k TUA

§ 3 — 9k

Hatuuk pH
JlaTank HanpsoKeHUS

Tema 2. JuiekTposiuTuyeckas guccounanu (4 4.)

SJICKTpOJ'II/ITI/I‘leCKaH aucconuanusa — TJIABHOC YCJIOBUC 1

MPOTEKAHUS PEAKLUK B pacTBOpPAX.
Hemoncmpayuonnstit.  onvim N5  Hcenvimanue pacmeopos
eewecmes Ha IJIeKmpudeckKyro npoeodwwocmb.

Hemoncmpayuonnsiit onvim Neb «nexmponumsi u

HedJleKmpoiumaosl )

§ 4 - 9k

I[aT‘{I/IK SJICKTPOIIPOBOJHOCTH




§5-7 — 9xn PeakTuBbl U XUMUYECKOE
- obopynoBanue PeakTuBbl U
COJICH.

XUMHUYECKoe 000pyI0BaHUE
Jlabopamopnotit oneim Ne 3. «Cunbnvie u crabvle
anekmpoaumoly  Onpeodenenue  KUCIOMHOCMU-OCHOBHOCU

Cpedvl NOTYYEHHBIX PACMBOPO8 C NOMOWBIO UHOUKAMOpA U

DNEKTPONUTHYECKAs AUCCOLMALINS KUCIIOT, IIEI04Yel 1 1

oamuuxa snexkmponpogoornocmu, Th

Jabopamopnutii onvtm Ne 4 «3asucumocmo
SNIEKMPONPOBOOHOCIU PACMEOPOE CUTbHBIX IILEKMPOJUMOE O
konyenmpayuu uoros, Th

Peakiiuu norHoro oomMeHa. I'n.2 — 9xn JlaT4uK 371eKTpOnpOBOAHOCTH,
Jlabopamopnutit onvim Ne 5 « Bzaumooeticmaue euopokcuoa 1 2033T0P 00BEMa KUIKOCTH,
I0peTKa

bapusi ¢ cepnoii kucnomouy , Th

Jlabopamopnutit onvim Ne 6 Peaxyuu obmena mesxncoy
pacmeopamu snexmponumos, Th

Ilpakmuueckasn paooma Ne3.

«Onpedenenue KOHYeHmpayuu coau no 31eKmponposoOHOCHU
pacmsopay, TB Tloxaroroska k TUA

PeakTUBBI 1 XUMHYECKOE
000pyIOBaHUE, TATIUK
3JIEKTPOIPOBOHOCTH

Ilpakmuueckasa paooma Ne4. Pewenue
IKCHEPUMEHMAbHBIX 3A0a4 no meme
«Inekmponumuueckasn ouccoyuayua». Th TecToBbii
KOHTPOJIb 1o pazoeiy « MHOrooopasue XUMHYECKUX
peakuuil B IKCINEPUMEHTAJILHON XUMHK)

Paznean 2. IIpakTUKYM 110 M3y4YE€HHUI0 CBOMCTB NMPOCTHIX BEHIECTB: METAJIJIOB U HEMETAJLIIOB, UX coeuHeHui (20 4)
Tema 3. CBoiicTBa rajoreHoB (24)

§ 10-12 PeakTuBBI 1 XMMHYECKOE

9. I"anorensl: pu3nyeckue U XUMHUYECKHE CBOHCTBA 1
00opyaoBaHue

Jladopamopnutit onetm No7 Pacnosnasarnue conanoti kucioml,

X0pu0d08, OpOMUO08, UOOUOOS U L0JA.

Tb




10. | Jlabopamopuuvtit onsim NeS. 1 Ammapar  gus
Omobenusarowue ceoiicmsa xnopa , TH Jlabopamoprutit TIPOBCACHIT X1~
onvim .N:”g. MHYCCKUX IIPO-

neccoB (AITXP) Peaktuss!
B3zaumnoe eoimecnenue eanocernos uz pacmeopos ux conei, Th XHMHUECKOE 050Dy IOBAHHE
Ilpakmuueckaa paboma Ne 5. «Onpeodenenue JlaT9K XJIOpH/I- HOHOB
cooepircanus Xnopuo-uonoe é numoesoii 600e» Th
IToaroroBka k TUA
Tema 4. CBoiicTBa Kucjaopoaa u cepbl (4 4)

11. | Kucnopoa: nojiyueHne 1 XMMUYECKHE CBOMCTBA. 1 § 13-15 PeakTuBbl 1 XMMHYECKOE
JHemoncmpayuonnstii onvim Ne 7. «llonyuenue u oGopynosarue
cobupanue Kuciopooa 8 1abopamopuu
U 3anoniHeHue UM 2a30Mempay
Jlabopamopuwiit oneim Nel).

«l'openue cepwvt na 6030yxe u ¢ kuciopooe» Th

12. | Cepa. XuMHuyeCcKue CBOMCTBA CEPHI. 1 PeakTuBBI, KOMICKIUHT U
Jemoncmpayuonnviic  onerm N8,  Annomponuvie XHMECKoe 000py 10BaHHe
mooughukayuu cepvl. O3naxomnenue ¢ obpazyamu 31315
cepvl U e€ NpupoOHbIX COCOUHEHUII.

13. | CoeqMHeHUst  CEpbl:  CEPOBOJIOPOJ],  CEPOBOOOPOOHAS. 1 AInapar Juis IpOBE/ICHHs XHU-

kucroma. CynbQuabl.

Hemoncmpayuonnstit onvim N9  Obpasyel
cyrb@duoos u cyib@amos.

NpUPOOHBIX

Jlabopamopuwvtit  onvtm Nell

Kauecmesennuvle peaxkyuu Ha

cynoguo-uonvt 6 pacmeope. Th

Mudeckux peakuuit (AITXP),
pubOp I NOTY4YEeHHUS Ta30B
nnu anmapar Kunma
PeakTuBHI, KOJUIEKIINHT 1
XUMHUYecKoe 000pynoBaHue




14.

Coenunenus cepbl: okcu cepsl (IV), cepHucTas Kucnora u
€€ CoJIu.

Jladopamopnuiii oneim Nel2Kauecmeennvle peakyuu Ha
cynbum- uonvt 6 pacmeope. Th

Coenunenus cepol: okcua cepsl (VI), cepHast kuciora u ee
COJIH.

Jlabopamopnutii onvim Nel3 Kauecmeennvie peaxyuu

na cynogpam-uonvt 6 pacmeope. Th

CBoiicTBa cepHOM KUCIIOTHI Jlabopamophuiit onvim Nel4
U3zyuenue ceoticme ceprotul kuciomol, Th

[TonroroBka k 1A

Arnmapat Jist IpOBeICHUS XH-
mudeckux peakiuii (AITXP)

Tema 5. CoiicTBa azora u pocdopa (44)

15.

A30T: pu3HUecKre 1 XUMUYECKUE CBOICTBA.
AMMHaK.

JHemoncmpayuonnstii onvtm Nl Ionyuenue avmuaxa u e2o
pacmeoperue 8 8ooe.

Jlabopamopuwtit onvim Ne 15 «OcHoenvle ceoiicmea
ammuaxay TH Conmn aMMOHUS.

Jlabopamopnutit onvim Nel6

Bzaumooeticmsue coneit ammonus co wenovamu Th

1

§23
§ 24

§ 16-18

JlaTumK 3IIEKTPOTIPOBOTHOCTH
PeakTHBEI W  XHMHYECKOE
000pyI0BaHKE

16.

A30THag KUCIOTA.

Jladopamopnuiii onvim Ne 17. F3yuenue ceoticme azomuoti

xuciomolr Th
Ilpakmuueckan paboma Ne 6. «Onpedenenue numpam- UOHO8 8

numamenviom pacmeopen Th

§ 16-18

TepMope3ucTopHbId  AATUUK
TeMmIeparypbl, aAatdyuk pH,
JIaTIHK JIEKTPOIIPOBOIHOCTH,
anmapar Jjas  [pOBEACHHUS
XUMUYECKHUX PeaKImii
(AIIXP), MarHNTHAS MeIIanKa
PeakTBBI 1 XUMUYECKOE
o0opynoBanue, JlaTank
HUTPAT-UOHOB




17.

Cour a30THOM KUCIIOTHI — HUTPATHI. 1
Jlemoncmpayuonnutii onvim Nel1Oo6paszyv
nPUPOOHLIX HUmpamos u gocgamos. Jlabopamophutii
onvim Nel8

O3Hnaxomaenue ¢ az0mMHuMU U Poc@hopHbiMuU
yoooperuamu. Pacnosunasanue azomuwix yooopenuii. Th

JlaTank
AJIEKTPOTIPOBOTHOCTH,

KOJUICKITNH

18.

dochop. Coennnenus pocdopa: oxcun pocdopa (V), 1
oprodochopHas kucioTa u ee con. PochopHbie
ynoOpeHus

Jemoncmpayuonnviii onotm Nel2 Th Oobpasyul
Kpacnoeo  ¢ocgopa,  oxcuoa  gocpopa  (V),
npupoonvx hochamos.

Jlabopamopnuiit onvim Nel9 «l openue cepol u pocghopa
Ha 6030yxe u 6 kuciopooey» Th Toaroroska k TUA

§19

PeakTuBBI 1 XUMHYECKOE
000pyI0BaHKE

Tema 6. CoiicTBa yriiepoaa u kpemHus (4 4)

19.

VYraepon, ¢usnueckue cBocTBa. Annomponus yenepooa: 1
armas, epagum, xKapbumn, @yirepenvl. XUMHUECKUE
CBOICTBa yTJiepoja.

Hemoncmpayuonnvtit onotm Nel3 Mooenu  kpucmannuueckux
peuwémox aimasa u epaguma.

§31-§32




20. | Okcusl yriiepoaa. YTapHbIH U YIJACKUCIBIA Ta3bl. §20-21 Haruux
VYronbHas KHCIOTA, KapOOHATHI NICKTPONPOBOAHOCTH,
Jemoncmpayuonnstit onvtm Neld  Oo6pasyel nPUPOOHbIX MarHATHAs MCLIaIKa, NpHoop
Kap60Ham06 u CujiuKkamaos. JUUL TIOJLYSCHIGL FasoB HiH

anmnapart Kunmna

Jabopamopnviii onvim Ne20 KauectBeHHas — peakuus — Ha PeakTHBEL H XIMHIIECKoe
yrnekucnsiii ras. Th obopynoBaHue
Jlabopamopuwiii  oneim Ne2] KauectBeHHass ~— peakuus Ha
kapOounar-uon. Ih
Jlabopamopnubwtii onvim Ne 22
«Bzaumooeiicmeue uzeecm-
K080 800bI C Y2eKUCTbIM
easom» Th

21. | IlIpakmuueckas paboma Ne7. «llonyuenue oxcuoa
yenepooa (1V) u uzyuenue e2o ceovicms. Pacnozuasanue
kapoonamosy. Th

22. | Kpemnuii u e2o coeounenus. § 24-25 Peaktusel 1 Xumiueckoe
Jlabopamopuwtit (3anumamenwvuslit) onvim Ne 23 gf:ggﬁf;h o obopynosarue

«Buvipawusanue 6ooopocneii 6 cunukamuom xnee» Th
[oaroroska k '

KonTposibHOoe  TecTHpOBaHMe no  noopasoeny
«IIpakTUKyM 10 M3Y4EHMIO CBOWCTB IPOCTBIX
BELIECTB HEMETANIOB MX COCTUHEHUI»

MaTepHral riiaBbl

Tema 7. O01ue 1 UHAUBUAYAJIbHbIE CBOHCTBA METAJLIOB (6 1)




23.

Oo6mue ¢puznyecKkrue 1 XUMUIECKIE CBOMCTBA METAIIOB:
peaKkiny C HeMeTaJlJIaMU, KUCIIOTaMH, COJISIMHU.
BoccranoBurenbHbIe CBOMCTBA METAILIOB.
Onexmpoxumuueckuti  ps0  HANPANCEHUN  MemaJllos.
Jlabopamopuwuii  oneim  No32 Bzaumooeiicmeue
Memannoé ¢ pacmeopamu  conieu. Bzaumoodeiicmsue
Memannoe (MazHus, YuHKa, xceuesd, Mmeou) ¢ pacmeopamu
Kuciom

Hemoncmpayuonnwiii onotm Nel5 Hzyuenue o00pa3yos
memannog. TH

§ 28-29

PeakTuBbl 1 XUMHYECKOE
obopynoBaHue

24,

[Ilemoynble  METaJLIBI. CoenuHEeHUsST  IICIOYHBIX
METaJIJI0B Hemoncmpayuonnvii  onovm  Nel6
Bszaumooeticmsue wenounvix memaniog ¢ 8000i.
CBolicTBa MIEIIOYHO3EMEIbHBIX METAJIOB U UX
COCTMHEHUH.

JlemoncmpayuonHoli onsim Nel7 Bzaumooeticmeue
WENOUHOZEMETILHBIX MEMAIO8 C 80OOIL.
Obpasyvl gaxcueuuux nPUPOOHbIX COeOUHEHUL MACHUSL, KATbYUSL.

§ 30

PeakTHBBI U XUMHYECKOE
000pyI0BaHKE

PeakTuBBI 1 XUMHYECKOE
000pyI0BaHKE

25.

CgoiictBa coenuHeHMid Kanblus. JKecTKOCTh
BOJIbI Jlabopamopnuii onovim No2§
OsnakomneHnue co ceoticmeamu u
npespaujenusmu KapboHamos u
euopokapobonamos. Th

Jlabopamopuwtit onvim No26 Ycmpanenue scecmkocmu
6000bl 8 domawinux yciosusx Th

§31-32

PeakTuBbl 1 XUMHYECKOE
obopynoBaHue

26.

CaolicTBa AIFOMUHUSA

AMOOTEpPHOCTh OKCHIa W THAPOKCHIA ATIOMUHHSL.
Jlabopamopnutii onvim Ne27 [lonyuenue cudpoxcuoa
ATIOMUHUAL U 83aAUMOOEUCmEUe €20 ¢ KUCIOMAaMU U

§33

PeakTuBBI 1 XUMHYECKOE
obopynoBaHue

wenovamu.




27. | AM(DOTEpHOCTh OKCHIA M THUIAPOKCHIA ATFOMHHUS. 1 § 34 PeakTnBEI M XUMUYIECKOE

Jlabopamopnuiit onvim Ne35 [lonyuenue 2uopokcuoa obopyzosanue Jlaraux

o JaBJICHUSA, PCAKTUBBI U
AIOMUHUS U 83AUMOOelicmEUue e20 ¢ KUCIOmamu U

XUMHYCCKOC

weno4amu. obopynoBanue,
Keneso. KOJUIEKITHH
Hemoncmpayuonnsiii onoim Nel700pasyvt pyo ocenesa. PeakTHBbI U XUMHYECKOE
Corcueanue diceneza 8 Kuciopooe u Xiope. obopynoBanme
Jlabopamopnutit onvim Ne 36 « Oxucienue dcene3a 60 61ANCHOM
6030yxe» TH
CBoiicTBa COeIMHEHHI Kele3a: OKCUIOB, THAPOKCHIOB U
coneil sxeneza(ll u III).
Jlabopamopuuiit onvim Ne29 [lonyuenue euopokcuoos
acenesa(ll) u (I1) u 63aumoodelicmeue ux c Kucromamu u
wenouamu. Th

28. | Ilpakmuueckasn paboma Ne9. Pewenue 1 PeaktuBel 1 Xummieckoe
IKCHepumMenmanvuulx 3a0au no meme «Obéwue Mosropus Temy | C00PYROBaHHE
u unousudyanvtole ceolicmea memainosy. Th «Meranbi.

IloBTOpUTL 1O
IMoxroroska k 'MA yueGHIKY
KonTpoabHoe TecTUpOBaHue 1o noopasoeny MaTepHal TJ1aBbl
«IIpaKkTHKYM MO M3YYE€HHI0 CBOWCTB MPOCTHIX BEIECTB
MeTAJUIOB HX COeIMHEHUID)
Pa3znes 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAIBHON U IPOCKTHOM AeSATeJIbHOCTH (6 1)

29. | Ilpakmuueckasa paooma Nel0. Th Obpawenue co 1 PeakTHBBI M XUMHYECKOE
CMeKom (ceubanue CmeKkisiHHoOU mpyoKu, U320mogieHue: obopynosatue
nuUnemKu; Kanuuispos, npoCmeuux y3u08; nPpoCmetuiux
npubopos), Th

30. | XuMUYECKHIl aHaIN3: KaYeCTBEHHBIN 1 KOTMYECTBEHHBIH 1 PeakTuBbI ¥ XUMHUECKOE

obopynoBaHue

31. | TeopeTuyeckre OCHOBBI OIBITHO-IKCIEPUMEHTAIBHON H 1 PeakTuBbI ¥ XUMHUECKOE
MPOEKTHOM IS TEIIbHOCTH. obopyniosatue

32. | BemonHeHne y4eOHBIX IIPOEKTOB, 1 PeakTHBBI ¥ XUMHYECKOE

OTIBITHOAKCIIEPUMEHTAJIBHBIX paboT. obopynosare
[TpakTryeckue paboOTHI IO TEMaM MPOEKTOB ydyaiuxcs, 75
33. | IlogroroBka yqe6Hblx IIPOEKTOB K 3alIUTE 1




34.

[IpomexxyTouHas aTTectausi.
3anmra NpoeKToB




IlepeyeHb JOCTYNMHBIX HCTOYHUKOB HH(MOPMALIUA

B pa3znerne npeacTaBieH CIIMCOK KHUT U CCBIJIOK HA CalThl, B KOTOPBIX OoJiee OIPOOHO
OCBEILEHBI Pa3JIMYHBIC ACIIEKThl paCCMAaTPUBAEMBIX BOIIPOCOB. 11X MOXHO PEKOMEHI0BATh KAK
YUUTEINI0, TaK U 00y4aeMbIM, IPOSIBUBIIINM UHTEPEC K U3ydaeMOn TEME.
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