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[NOSACHUTEJIBHASA 3AIIMCKA
AKXTyanbHOCTh U HazHaueHue nporpammsl. [Iporpamma paspaboTana B COOTBETCTBHH C

TpeboBanusaMHu DenepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTa OCHOBHOTO
o0m1ero o0pa3oBaHus, OpUEHTHPOBAHA HA 00ECIICUCHIE UHIUBUAYAIBHBIX TOTPpeOHOCTEH
oOyJaromuxcs ¥ HalpapJieHa Ha JIOCTHKEHUE TUIAHUPYEMBIX PE3yIbTaATOB OCBOCHHS IPOTPAMMBI
OCHOBHOTO 00111er0 00pa30BaHMs C yU€TOM BbIOOpa YIaCTHHKaMU 00pa30BaTeIbHBIX OTHOIICHUN
KYpPCOB BHEYPOUYHOU JAEATEIBHOCTH. DTO MO3BOJISIET 00ECIICUUTh €AMHCTBO 00s13aTEIBHBIX
tpedoBannii ®I'OC Bo BCceM MPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHUs: HE TOJILKO HA ypOKe, HO U
3a €ro npeyenamH.

AKTyaJIbHOCTb pealu3alii JaHHOU MTPOrpaMMbl 00YCIOBIIEHA CaMO 0COOEHHOCTHIO
MIPOEKTHO-UCCIIEA0BATEIBCKON JEATENbHOCTH. JTa AEATEIbHOCTD JIEKUT B OCHOBE
MI03HABATEIbHOTO UHTEpeca peOeHKa, SIBJISIETCS 3aJI0TOM YMEHUS TUIaHUPOBATh JH0ObIE IeHCTBUS
1 BaXHBIM YCJIOBHEM YCHEIIHOW peanu3aluuu uaeu.

JIroObie U3MEHEHUsI COBPEMEHHOTO O0II[eCTBA CBSI3aHbI C MPOEKTAMU U UCCIICIOBAHUSIMHU
— B HayKe, TBOPYECTBE, OM3HEece, OOIIECTBEHHOM Xu3HU. [109TOMY BayKHBIM AJIEMEHTOM
Pa3BUTHUS JTMYHOCTH 0Oydarolerocs Apisercs GopMUPOBAHNE OCHOBHBIX HAaBBIKOB
MIPOEKTHOMUCCIIEN0BATENBCKON IEATEIHOCTH.

[Tporpammoii ipeycMOTpeHO (hopMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS
3HaHUH, a TAK)KE U MMPAKTUUECKOTO OMBITa pabOTHI C TaOOPaTOPHBIM 000PYIOBAHHUEM, OBJIA/ICHHE
MIpUEMaMH UCCIIE0BATEBCKOM NeATeIbHOCTH. METOIbl OpraHu3aiuu 00pa3oBaTeIbHON 1
Hay4HO-HCCIIEA0BATEIBCKOM IEATETbHOCTH TIPEAYCMaTPUBAIOT (OPMUPOBAHUE Yy O0YUAIOIITUXCS
HECTaHJAPTHOTO TBOPUYECKOTO MBIIIICHHSI, CBOOOIbI CAMOBBIPAKEHHUS U WHIUBUTyaTbHOCTH
CY)KJICHUH.

JJ1g oJIHOTO ydeTa MOTPEeOHOCTEH ydaluxcs B IporpaMMe UCIOIb3yeTCs
g depeHInPOBaHHBIN MOIX0, YTO CTUMYIUPYET yUallerocs K yBeIUYeHUIO MOTPeOHOCTH B
WHIUBUAYAIbHON, MHTEJUIEKTYAIbHON U MO3HABATEIbHON JCSITEIbHOCTH U PA3BUTHIO HAYYHO-
HCCIIEIOBATEIbCKUX HABBIKOB.

[Iporpamma craneT BocTpeOOBaHHOM B IEPBYIO OYEpe/lb NIKOJIbHUKAMH, KOTOPBIE
MMEIOT CTOMKHUI MHTEpPEC U COOTBETCTBYIOLIYIO MOTUBAIIMIO K U3YUEHUIO MTPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA, €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B noapocTtkoBOM Bo3pacTe y4amiuecs MposiBISIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM WU
MHOM 0051acTH 3HAHUI, HAYYHOM HAaIPaBJICHUU WIH NMPO(EeCcCCHOHATBHOM e TENbHOCTH. Takum
o0Opa3om npoucxoauT GopMUPOBAHKE TO3HABATENIHLHOMN U MPO(ecCHOHANBHOM COCTABISIONMIEH
JTUYHOCTH, IOMOTAET yYalleMycs B ONpeeIeHUN OYyAyIIero >KM3HEHHOTO MyTH U B
npodeccrnoHalIbHOM BBIOOpE MOcae OKOHYaHUS KoL [10100HOTO po/ia 3aMHTEPECOBAHHOCTD
CTUMYJIMPYET MOCTOSIHHOE KEJIaHUE IIKOJIbHUKA K IO3HAHUIO HOBOTO, PACILIMPEHUIO U
yrayOJIEHHI0 COOTBETCTBYIOIIMX 3HAHUH, U TIOTYYEHUIO HOBBIX B TOM YHCIIE MPAKTUYECKUX
HABBIKOB, a TAK)KE€ MOTUBUPYET ydallerocs Ha npo(opHeHTaIIHIO.

IIporpamma HareneHa Ha MOMOIIb peOEHKY B OCBOCHUH OCHOB OPraHMU3alliu 1
OCYIIECTBIICHHS COOCTBEHHOM MPOEKTHO-UCCIIE0BATENBLCKOM IEATETLHOCTH, a TAKXKE B
nproOpeTeHu N HeoOX0AUMOTO OTIBITA ISt paOOTHI HaJl MHANBUIYAIbHBIM UCCIIE0BAHUEM WU
IIPOEKTOM.



[Iporpamma NOMOJKET IIKOJIBHUKY B 00siee TITyOOKOM M3y4eHUH HHTEPECYIOLIEH ero
00J1aCTH €CTECTBEHHBIX HAYK, a TAK)KE B IPUOOPETCHUH BaKHBIX COITUAIBHBIX HABBIKOB,
HEOOXOAUMBIX JUIS TPOAYKTHUBHOM COLMATU3AMU 1 (POPMUPOBAHUS I'PAKIAHCKON TO3UIUH: —
HAaBbIKa CAMOCTOSITEJILHOTO PEIIEHUS aKTyaJIbHbIX UCCIIEIOBATENbCKUX WM IPAKTUUECKUX
3aJ1a4, BKJIFOYAIOUIETO B ce0sl yMEHUE BUAETh U aHAJIM3UPOBATh NPOOJIEMbI, HYKJAIOIIHECS B
pELIeHNH, YMEHUE JIETaIbHO MIpopadaThiBaTh U PEATM30BBIBATH CIIOCOOBI pabOThI C HUMH,
YMEHHE IJIAaHUPOBATh COOCTBEHHYIO pabOTy U CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE
MPOBIDKEHHE K KeJIaeMOMY Pe3yJIbTaTy; — HaBbIKa T€HEPUPOBAHUS U 0(OPMIICHUS
COOCTBEHHBIX HJIEH, 00IeYeHNs UX B YIOOHYIO JIJIsl pacIpOCTPaHEeHUs GOpMY; — - HaBbIKa
YBa)XUTEJIBHOTO OTHOLLIEHUS K UY>KUM B3IJIAaM U UesiM, 0(oOpMIIEHHBIM B pabOTax Apyrux
JOJIEH, TpYrUX aBTOPOB — BJIAIEIbLEB MHTEIUIEKTYaJIbHON COOCTBEHHOCTH; — HaBbIKA
MyOJIMYHOTO BBICTYIUIEHUS Niepe]] 00IbIION ayIuTOpHel, apryMEeHTUPOBAHUS U OTCTauBaHUs
CBOE€H TOUKH 3pEHHUs, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB U B3POCIbIX, YOEXKACHUS PYTUX B
CBOEH1 paBoTE, MPOJABIKEHUSI CBOMX UJIEH; — HaBbIKa pabOTHI CO CHEUATIN3UPOBAHHBIMU
KOMITBIOTEPHBIMHU [TPOrPaMMaMHu, JIa0OpaTOPHBIM 000PYI0BaHUEM, TEXHUUECKUMHU
ycTpoiicTBamMu, OMOIMOTEYHBIMU (DOHAAMU U UHBIMU PECYPCAaMU, C KOTOPBIMHU MOKET OBITh
CBsI3aHA MMPOEKTHOMCCIIEIOBATENbCKAs JESITEbHOCTD IKOJIbHUKA. Kpome Toro, paboTa
IIKOJIbHUKA HaJ] MPOEKTOM WJIM UCCIIeJOBaHUEM OyJIeT CliocoOCTBOBATh M PA3BUTHUIO €TI0
aJIeKBaTHOM CaMOOIICHKH.

Ha 6a3e unentpa «Touka pocra» obecriednBaeTcs peajin3alus mporpaMmm
€CTECTBEHHOHAYYHOU U TEXHOJIOTUYECKOI HANPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOIaTEILCTBA B cpepe 00pa3oBaHUs U C yIECTOM PEKOMEH AU
denepanbHOTO OTepaTopa yueOHOTO MpeaMeTa « XUMHS.

KommiekT o6opynoBanus mieHTpa «Touka pocta» obecneunBaeT 3 HEeKTHBHOE
JOCTIKEHHE 00pa30BaTEbHBIX PE3yabTaTOB 00YYAOIIUMUCS IO POrpaMMam
€CTeCTBEHHOHAYYHO! HAIIPAaBICHHOCTH, B TOM YHUCIE U (OPMHUPOBAHUS H300pETATEIBCKOTO,
KpPEaTUBHOTO, KPUTHYECKOTO MBIIIJICHHS, Pa3BUTUSI PYHKIIMOHATBHOM IPaMOTHOCTH Y
00y4aromuxcs, B TOM YUCIIC €CTECTBEHHO-HAYYHOU. .

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbIE UCCIEA0BAaHUS IO XUMHH YK€ TPYAHO MPEICTaBUTh
0€e3 HCMOIb30BAHMS HE TOJILKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTENBHBIX TpHOOpoB. B
®enepansaoM ['ocynapctBennom ObpazosarensHom Crannapre (PI'OC) mpomnucaHo, 4To
OJIHUM U3 YHUBEPCAJIbHBIX YUE€OHBIX IEHCTBUN, MPUOOPETAEMBIX YUAITUMUCS, TOJKHO CTaTh
YMEHHE «IPOBEICHUSI OMBITOB, MPOCTHIX HIKCIIEPUMEHTAIbHBIX UCCIICOBAHUM, TPSIMBIX U
KOCBEHHBIX U3MEPEHHH C UCTIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX
npubopoBy. [lIupokuii ciekTp JaTYNKOB MO3BOJIAET yHAIIUMCS 3HAKOMHUTHCA C TTapaMeTpaMu
XUMHUYECKOTO SKCIIEPUMEHTA HE TOJIbKO Ha KAU€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.
[udposas mnabopaTopusi MO3BOJISAET BECTH JIIUTEIbHBIN SKCTIEPUMEHT J1aXKe B OTCYTCTBUE
AKCIIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUN HEMO/IBJIACTHA YEJIIOBEUECKOMY BOCIIPUATHIO.

B nmponecce (bOpMI/IpOBaHI/IH SKCIICPUMCHTAJIbHBIX y'MeHI/Iﬁ YUYCHUK o6yqaeTc;I
MpEACTaBJIATH I/IH(I)OpMaI_II/IIO 00 HUCCICIOBAaHHUHU B I-ICTBIIZ)éX BUaax:

°B Bep6aJ'ILHOMZ OMUCBIBATH 3KCIICPUMCHT, CO31aBaTh CIIOBECHYIO MOJICJIb SKCIICPUMCHTA,
q)HKCHpOBaTB BHUMAHHUC HA U3MCPACMBIX BCJIMYNHAX, TCPMUHOJIOTHUH,



* B TaOJIMYHOM: 3aTIOJTHSTH TaOIUIIBI JJAHHBIX, JISKAIUX B OCHOBE MOCTPOSHUS I'paduKOB (TIpU
9TOM y YYalIUXCs BO3HUKAET EPBUYHOE MPECTABICHUE O MaclITa0axX BEIUYHH);

* B rpa)u4ecKOM: CTPOUTH I'paUKH MO0 TAOINYHBIM JAHHBIM, YTO JTa€T BO3MOXKHOCTH IEepexo/a
K BBIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX/1y BETMUYMHAMH (TIPU 5TOM yUHUTENb
MOKA3bIBACT MPEUMYIIIECTBO B BU3yaIM3alUN 3aBUCIMOCTEH MEXTy BEIMYMHAMU, HATJISAHOCTD
U MHOTOMEPHOCTB);

* B BUJIC MATECMATUUYCCKUX ypaBHeHI/If/'II 1aBaTh MAaTEeMAaTUYCCKOC OITMCAaHHNEC B3aNUMOCBA3U
BEIMYNH, MATEMAaTHYECKOES 0000IIICHHE.

[Tepexo oT Kaxa0T0 dTara MpeACcTaBIeHs HHHOPMAIIMU 3aHUMAET JJOBOJBHO OOJIBIION
MIPOMEKYTOK BpeMeHH. B 8 kiaccax 3ToT mporiecc He0OX0 1M, HO B CTapIINX KIaccaX MOKHO
ObL710 OBI 3TO BpeMs MOTPATUTH HA pelIeHUe OoJiee BaXKHBIX 3a7a4. B aToM mmane mudpoBsie
71a00paTOpHUH CYIIECTBEHHO SKOHOMST BpEMS.

310 BpeMst MO’kHO noTpatuth coriaacHo @I'OC Ha popMupoBaHHE UCCIIEOBATENBCKUX
YMEHHUH ydaluxcsi, KOTOpbIe BBIPAKaIOTCA B CIEIYIOMUX AEHCTBUAX:

* OTIpPEIEIICHHE TPOOIIEMBI;

* IIOCTAaHOBKA UCCIIEA0BATEILCKOM 3a1a4H;

* IUIAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHHUE MOJCIIEH;

* BBIJIBIDKEHHUE THITOTES;

* SKCTIEpUMEHTAIbHAs TTPOBEPKA TUTIOTES;

* aHAJIU3 JIAHHBIX SKCIIEPUMEHTOB WJIM HAOIIOACHHI;
* popMyJIMpOBaHKE BHIBOJIOB.

HEJIb U 3AJAYN

1. Peanu3arusi OCHOBHBIX 00111€00pa30BaTEeIIbHBIX ITPOrPaMM IO YUCOHBIM IIpeIMETaM
€CTECTBEHHOHAYYHO! HAIIPAaBJICHHOCTH, B TOM YHUCJIC B paMKaX BHEYPOUHOH JEATEIILHOCTH
oOyuaronuxcs;

2. BBEJICHUE COBPEMEHHBIX CPEICTB 00YUEHHUS U BOCIUTAHUS ISl U3Y4EHUs (B TOM YHUCIIe
AKCMEPUMEHTAJIBLHOTO) AUCIUILTUH (MOAYIEl) eCTeCTBEHHOHAYYHOW HAIIPAaBIEHHOCTU MIPH
peau3aii OCHOBHBIX 0011e00pa30BaTeNbHBIX MPOTPAMM U JIOTIOTHUTEIBHBIX
0011e00pa30BaTeNbHBIX MPOTPaMM, B TOM YHKCJIIE IS PACIIUPEHHS COAEpKaHMs yueOHOTO
npeaMeTa « XuMUsD».

3. BOBJICYEHHUE YUYAIIUXCS B IPOEKTHYIO 1€ATEIbHOCTh
MECTO KVYPCA B OGPA30OBATEJIbBHOM ITPOLIECCE

[Tporpamma BHEYpOUHOH JEATEIBHOCTH « JKCIIEPUMEHTATbHASI XUMH» pa3padoTaHa
IS yqaruxcs 9-ro Kiaacca u paccuuTan Ha 33 yaca. (IpoBeCHUE 3aHATHI B TEYCHUH BCETO
y4eOHOTO rojia).



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMBI
JIM4HOCTHBIE Pe3yJIbTATHI
[ onpejiesieHUe MOTHBALIMK M3yUeHHs Y4eOHOro MaTepuaa;

] olleHUBaHKME YCBAUBAEMOTr0 yueOHOro MaTepuasia, UCXo/isd U3 COIUATBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

| MOBBIIIEHHE CBOET0 0OPa30BATEIBHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYEHHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITHUM, CBSI3aHHBIX C PA3BUTHEM XHUMUU U OOIIECTBA;

L) 3HAaHHUC ITpaBUII ITIOBCIACHUS B llp@?;Bbl‘i&ﬁHb[X CUTYAlUAX,

[ OlleHMBaHME CONMAIBLHON 3HAYMMOCTH NPOQEeccHii, CBSI3aHHBIX ¢ XUMHUEH;

(] BnajieHue npaBuiIaMy O€30MacHOT0 00palIeHUs ¢ XUMUYECKUMU BEIIECTBAMU U
000pyI0BaHUEM, MPOSBICHUE IKOJIOTHIECKON KYIbTYPHI.

MertanpeaMeTHble pe3yJabTaThl
PeryasituBubie YY /I 5

(] menemnosiaranye, BKJIIOYast MOCTaHOBKY HOBBLIX IieJieH, peoOpa3oBaHue NpakTHYSCKON 3a/1auu
B MMO3HABATEIBHYIO, CAMOCTOATEILHBIN aHAIN3 YCIOBUN TOCTH)KCHUS IS Ha OCHOBE yUueTa
BBIJICJICHHBIX YYUTEIEM OPUEHTHPOB JCUCTBUS B HOBOM YUYeOHOM MaTepualie; IIaHuPOBAHHUE
MYTH TOCTHXKEHUS LETEH;

[} ycTaHaBlIeHUE LENIEBLIX TPUOPUTETOB, BBIJEIEHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTUKEHUS
ey ¥ BeIOOp Hanbonee 3pPpeKkTHBHOTO crocooa;

L] yMeHHE CaMOCTOATEIbHO KOHTPOJIIMPOBATE CBOE BPEMS H YIIPABIATH HM;
[} yMEHHE IPUHUMATD peIeHUs B TIPOOJEMHOM CHTYaIUH;

| mocTaHoBKa yueOHBIX 3aJ1a4, COCTABIICHHE IJIaHA U MOCIEA0BATEILHOCTH JICHCTBUIA,

[l opranusanus paboYero pMecta NpH BBINOJHEHUH XMMUYECKOTO SKCIIEPUMEHTA;

[ HIPOrHO3UPOBAHUE PE3YILTATOB 00YUYEHUS, OLICHUBAHNE YCBOCHHOI'O MaTEpUaa, OlIeHKa
Ka4yecTBa M YPOBHS IMOJIYUYCHHBIX 3HAHHH, KOPPEKIIMS TUIaHa U CIoco0a JeHCTBUS TIPU
HE00XOIUMOCTH.

ITo3naBartenbnbie YY /I:
] MOMCK U BbIIE/IcHUE HHPOPMAIIUH;

[ aHa/M3 YCIIOBUE U TpeOOBaHMH 3a/1a4uu, BBIOOD, CONlOcTaBlIeHHEe U 000CHOBaHHE criocoda
peLIeHNUs 3a/1a4H;

[ BBIOOP Hanbouee 3PPEKTHBHBIX CIIOCOOOB PellleHns 33/1a491 B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHI;

[ BBIZIBMIKEHUE U 0DOCHOBAHUE MMITOTE3bI, BBIOOP criocoba e MpoBepKy;



[] caMOCTOATENBHOE CO3/IaHIe ANTOPUTMA JICATEILHOCTH IIPU PELICHHH IIPOOJIEM TBOPUECKOTrO H
MIOMCKOBOTO XapaKTepa;

[ yMEHHS XapaKTepPU30BaTh BEIECTBA 10 COCTABY, CTPOSHHIO H CBOWCTBAM;

|| onmMchIBAHHE CBOMCTB: TBEP/BIX, HKHUJIKHX, ra3000pa3HbIX BEIECTB, BBIACICHUE UX
CYLLECTBEHHBIX IIPU3HAKOB;

[ u300pakeHHe coCTaBa MPOCTEHHINX BEIIECTB ¢ TOMOIIBI XHMHYECKHX (DOPMYIT M CYITHOCTH
XUMHUYECKUX PEAKIUI C TOMOIIBIO XUMUYECKUX YPABHECHUM;

[} mpoBeieHHe HAaOJIIOIEHUH, ONMCaHHe IPU3HAKOB H YCIIOBHH TEUEeHUS XUMHUYECKHX PEaKIUi,
BBINIOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbl HA OCHOBE aHAJIW3a HA0JI0/IeHUH 3a

OKCIICPUMCHTOM, PCHICHUC 3a/ia4, ITIOJTYYCHHUEC XUMHYISCKOMN I/IH(l)OpMaHI/II/I N3 pa3InYHbIX
HUCTOYHHKOB,

O YMCHHC OPralnu30BbLIBATL HCCJICAOBAHHUEC C LICJILIO ITPOBCPKH THIIOTES,

L YMEHHE ACJIaTh YMO3AaK/IIFHOUYCHH A (I/IH)IYKTI/IBHOG u 110 aHaJ'IOFI/II/I) " BBIBOJBI,

1 ymeHHe 00BEKTHBHO OLIEHUBATh HH(POPMAIIMIO O BEIIECTBAX M XMMUYECKUX TIpolieccax,
KPUTHUYECKH OTHOCHUTBCS K IICEBIOHAYYHOW HH(POpMALIUH.

KommyHnukatuBubieYY /I:

[| MOJIHOE U TOYHOE BBIPaKCHHUE CBOUX MBICJIEH B COOTBETCTBHH C 3aJa4aMH U YCJIOBUAMU
KOMMYHHKaIIUH;

] aJleKBaTHOE MUCIOJIb30BaHUE PEUEBBIX CPEJICTRB JIJISl YUACTHS B JIICKYCCHH U apryMEHTalluH
CBOEI MO3UILINHU, YMEHHUE NMPEACTABIATH KOHKPETHOE COJIEp’KaHUE C COOOIIEHUEM €ro B
MMUCbMEHHOW U YCTHOU hopMme, onpeeieHre crnoco00B B3aUMOICHCTBUS, COTPYTHUYECTBO B
MorcKe u cobope nHpopmanuu;

) onpeneneHue cnoco0OB B3aUMOIEHCTBUS, COTPYIHHUECTBO B IOMCKE U cOOpe HH(pOpMaIluu,
ydyacTHe B JUajore, INIaHUPOBaHKUE OOIUX CLIOCOOOB pabOThI, IPOSBIECHUE YBA)KUTEIBHOTO
OTHOILLIEHMSI K JPYIMM YYaIllUMCsl; OTIMCAaHUE COJICPKAHUS BBINOJIHAEMBIX JEMCTBUH C LIENbIO
OPUEHTUPOBKHU B MPEAMETHO- MPAKTUUECKOM JeSITeIbHOCTH; YMEHHS YUUTHIBATh PA3HbIE MHEHMSI
U CTPEMUTHCS K KOOPIAMHALMY PA3IMUHBIX MMO3ULMIA B COTPYIHUYECTBE;

) popMmyHpoBaTE COOCTBEHHOE MHEHHE U MMO3HIIHIO, apr'YMEHTHPOBATh U KOOPAHUHUPOBATH €€ C
MO3UIUSAMU TAPTHEPOB B COTPYAHUUECTBE MPU BBIPAOOTKE 0OIIEro peuieHusi B COBMECTHOU
NEATEIIbHOCTH;

O OCYILICCTBJIATDH B3AUMHBIH KOHTPOJIb U OKa3bIBAThL B COTPYIHHUYCCTBE HGO6XOI[[/[M)/IO
B3aNMOIIOMOIIIb,

) mIaHupoBaTh 001IMe COCOOLI pabOThHI; OCYIIECTBIATEL KOHTPOJIb, KOPPEKIUIO, OLIEHKY
NeUCTBUI MapTHEpa, YMETh yOexkKAaTh;

[ MCTIOIBL30BATh a/ICKBATHBIC SI3LIKOBBIC CPEJICTBA /ISl OTOOPAKEHUS CBOUX YYBCTB, MBICIICH,
MOTHBOB U IOTPEOHOCTEH; 0TOOpakaTh B peun (onrcaHue, 00bSICHEHNE) COACpKAHHE



COBEpILAEMBIX JCHCTBUH, KaK B (pOpMe TPOMKOM COIMaIM3UPOBAHHON PEUH, TaK U B (hopme
BHYTPECHHEU peuu;

[ pa3BMBaTh KOMMYHMKATUBHYIO) KOMIIETEHIIHIO, HCIIOJIB3YsI CPE/ICTBA YCTHOM U TUCbMEHHOH
KOMMYHHKAIMH MIPH paboTe C TEKCTaMU y4eOHHKA M JIOTIOJHUTEIBHOM TUTEpaTypoOid,
CIPaBOYHBIMHU TaOJIUI[AMU, IPOSBIIATH TOTOBHOCTh K YBaKEHUIO MHOM TOUKH 3pEHUS IPU
00CYX/IEHUH Pe3yIbTaTOB BBHIIIOJHEHHOW pabOTHI.

IIpeameTHbIe pe3yabTaThI
OOyuarommiicst HAy9uTCs:
) IpUMEHSITh OCHOBHBIE METO/IbI IIO3HAHUS: HAOIIOIEHHE, U3MEPEHHUE, IKCIIEPUMEHT;

[ onMchIBaTh CBOMCTBA TBEPABIX, KMIKHUX, 'a3000pa3HbIX BEHIECTB, BBIIEIAA HX CYLIECTBEHHBIE
MIPU3HAKY;

[ pacKpbIBaTh CMBIC]I 3aKOHA COXPAHEHHsI MACChl BELIECTB, aTOMHO -MOJIEKYJISIPHOU TEOPUH;
] pa3avyaTh XUMUYECKUE U (PU3NUECKHE SBIICHUS,

[} Ha3BIBATh MPU3HAKHU U YCIOBHUS MPOTEKAHU XMMUYECKUX PEaKLINN;

[ cobmoaats npasuiia 0e301acHoi paboThl IPU IPOBEICHUH OIBITOB;

[ OJIB30BATHCS J1IAOOPATOPHBIM 000PYI0BAaHHEM H TTOCY/IOM;

[ mostyyars, coOMpaTh ra3o00pa3Hble BEIIECTBA U PAcllO3HABaTh UX; XapaKTEPU30BATh
¢du3HUecKre ¥ XMMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX COCTMHEHHH,

IMPOBOAWUTE OIBITHI, IOATBEPKAAOINEC XUMUYCCKHUC CBOMCTBA HU3YUYCHHBIX KJIaCCOB
HCOPraHNM4YCCKUX BCIICCTB;

[ pacKpbIBaTh CMBICII OHATHSI «PACTBOP», BEIYUCISATE MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B PACTBOPE, TOTOBUThH PACTBOPHI C OMPEAEICHHON MAaCcCOBOM 10J1€i paCTBOPEHHOTO
BEILIECTBA;

[ XapaKTepu30BaTh 3aBUCHMOCTh (PU3MUYECKHX CBOMCTB BEHIECTB OT THITA KPHCTALTHIECCKOM
PELIETKH, OTPEIEIIATh BUJ XUMHUYECKON CBSA3H B HEOPraHUUECKUX COCAUHECHUSIX;

(] pacKpbIBaTh OCHOBHBIC ITOJIOIKCHUS TEOPUH HJICKTPOJIMTUYECKOHN JUCCOLMALINM, COCTABIIATh
yYpPaBHEHHUS AJICKTPOIUTUYCCKOM TUCCOIMAIIMN KUCIIOT, IIEIOYeH, COJIeH B peakIiii HOHHOTO
o0OMeHa;

[ pacKpbIBaTh CYIIHOCTE OKHCIIMTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKLIUH, OIIPENEIIAT
OKHUCIIUTENb U BOCCTAHOBUTEIIb, COCTABIIATh YPABHEHUS OKUCIUTEIIBHOBOCCTAHOBUTEIIBHBIX
peaxkuuii;

Ll HA3bIBAThb C];)&KTOpb[, BIIMSAIOLUIKEC Ha CKOPOCTh XHMHYECKOH PCaKu,

0 XapakTepHu3oBaTh B3aUMOCBA3L MCIK/TY COCTaBOM, CTPOCHHUCM H CBOMCTBAMH HEMETAIJIOB H
MCTAJlJIIOB,

L OPpOBOAXUTH OIBITHI IO MOJIYHEHHIO H H3YYEHUHO XUMHYECKHUX CBOMCTB Pa3IMYHBIX BEUIECTB, [l
rpaMOTHO O6paH_[aTLC$I C BCIICCTBAMHU B HOBCCI[HGBHOﬁ KHN3HU.



OO0y4aromuiics MOJy4YUT BO3MOKHOCTh HAYUYHMTHCH!

L] BBIABUTATh U NIPOBEPATH IKCIEPUMEHTAIILHO THIIOTE3bI O XMMUUECKUX CBOMCTBAaX BELIECTB HA
OCHOBE UX COCTaBa U CTPOCHUS, HX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUH, O XapaKTepe
U MPOJYKTaX Pa3IMUYHbIX XUMUYECKUX PEAKLIHI;

O XapaKTEpH30BaATh BCHICCTBA 11O COCTaBY, CTPOCHHIO H CBOﬁCTBaM, YCTaHaB/IUMBATEL IIPUYHHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XAPaKTCPHUCTUKAMU BCIICCTBA,

() cOCTaBIISITH MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPALLIEHHBIM HOHHBIM
YPaBHECHUSIM;

! IPOrHO3UPOBATH CHOCOOHOCTH BEIIECTBA MTPOSABIIATH OKHCIHTEILHBIE HITH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTENEHEH OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €T0

COCTaB;

) BBIZIBUTATH U MPOBEPSTH IKCIIEPUMEHTAIBHO FHIIOTE3BI O PE3YJIbTaTaX BO3ACUCTBUSA
pa3IUyHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHYECKON peaKIln;

[ MenoJib30BaTh NPUOOPETEHHBIE 3HAHUS JUJISL SKOJOTMYECKH IPAMOTHOIO [TOBE/ICHHUS B
OKpYKarollen cpelie;

(| MCIIONB30BAaTh l'lpI/I06peTéHHble KITIOYEBLIC KOMIICTCHIIUH IIPH BBIITOJIHCHHHU ITPOCKTOB U
pEeIICHNN yqe6HO'HCCHelIOBaTeHBCKHX 3a1a4 110 U3y4CHUIO CBOﬁCTB, crnoco0oB MOJIYYCHUA U

pacCrio3HaBaHUA BCUICCTB,

| 0OBEKTHBHO OIICHUBATH HH(POPMAIHIO O BEINECTBAX M XMMHUUYECKHUX TPOIECCax;

[] oco3HaBaTh 3HAYCHHE TCOPECTHUCCKHUX 3HAHUH 110 XUMHH JIJIS npaKmqecmﬁ JACSATCIIBHO CTH
YCJIOBCKA, CO3JaBaTb MOJCIN U CXEMBI JJId PCUHICHUA y‘IC6HBIX U IO3HAaBaTCJIIbHBIX 3a1a4,
IIOHHMMATb HCO6XOI[I/IMOCTB CO6J'IIOI[CHI/I$I Hp@,[[HPICﬂHHfI, npempraracMbiX B MHCTPYKOUAX 110
HCII0JIb30BaHHIO JICKAPCTB, CPCACTB OBITOBOM XMMUH U Ap.

COIAEPKXAHUE IMPOI'PAMMBI
9 kaacc (33 yaca, 1 yac Hee110)
BBenenne B Kypc «OKkcriepuMeHTanbHas XuMusa-9» (1 1)
Beoaubii nHCcTpyKTax 110 Th. Xumus — Hayka sSKCliepuMeEHTaIbHas.

JemoncTparmonHbii skciepuMenT Ne 1. O3HakomiieHue ¢ 1abopaTopHbIM 000PYIOBaHHUEM;
MpUEMBbI 6€30MacHOM paboThl ¢ HUM. BX0/IHOE TeCTUPOBaHKE MO0 TEOPETUUECKUM H
MPaKTUYECKUM 3HAHMSIM 3a 8 Ki1ace

Pa3nes 1. MHoOroo0pasue XuMH4YeCKHX PeaKIMid B IKCIIePUMEHTAJbHOH XuMuH (7 1)
Tema 1. Xumnueckue peakuuu (3 4)

ITpaktuyeckas padora Ne 1 «IIpaBuia TexHUKH 6€30MAaCHOCTH IIPU paboTe ¢ 1ab0PaTOPHBIM
obopynoBanuem. [IpaBuia moyib30BaHus HarpeBaTeIbHBIMU ycTpoiicTBamu» OBP B
HKCTIIEPUMEHTAIBHON XUMUN



JIaGopatopusiii onbIT Nel «M3yueHne peakuuu B3auMOJICHCTBUA Cynb(uTa HATPHS C
IIEPOKCUJIOM BOJOPOIA»

TemmoBoii a3 ekt xumuaeckux peakuuid. [ToHsTHE 00 9K30- U IHAOTCPMUUYECKUX PEAKITUSX.
JlemoHCcTparoHHbIH onbIT Ne 2 [Ipumepsl 3K30- U 3HIOTEPMHUYECKUX PEAKIIUU.
Hemonctparmonsbli onbIT Ne 3 «TernoBoit 3¢ dexT pacTBopeHus BemecTs B Bojie» CKOpOCTh
XUMHUYECKUX PEAKIUI

JemoHcTpanoHHbIN onbIT Ne 4 BzaumoielicTBUE LIMHKA C COJISHOM M YKCYCHON KHCIIOTaMH.
B3anMopeiicTBre rpaHyIMPOBAHHOIO LIMHKAa M LIMHKOBOW IIBUIM C COJIIHOM KHCIIOTOM.

[Ipaktudeckas padora No2. MzyueHue BIUSHUS yCIOBUN MPOBEICHISI XUMUYECKON peaKIuy Ha
€€ CKOpOCTb.

JlabopaTtopusbiit onbIT No2 «CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEILHON CIIOCOOHOCTH
METaJIOB)

[Toaroroska k TNA
Tema 2. DaexkTpoaurnyeckasi gucconuanus (4 1)
DIEKTPOTUTHYECKAS TUCCOIMAIINSA — TJIaBHOE YCIOBHE IPOTEKAHUS PEeaKIliii B pacTBOpax.

JlemoHcTparoHHbIN onbIT Ne5 McnbITaHuEe pacTBOPOB BEIIECTB HA AIIEKTPUUYECKYIO
ITPOBOJIUMOCTb.

JleMOHCTpaIMOHHBIN ONBIT Ne6 «INEKTPOTUTHI M HEIJIEKTPOJUTHD) DJIEKTPOITUTHUYECKAS
JIICCOITAAITHS KHUCIIOT, IIeJIOUei B COICH.

Jlab6opaTtopusiii onibIT Ne 3. «CunbHBIC B clTaObIe AIEKTPOJUTH OnpeeieHrne KUCIOTHOCTH U
OCHOBHOCTH CpEe/Ibl MOJIYYEHHBIX PACTBOPOB C MOMOUIBIO HHAUKATOPA U JaT4YHKa
AIIEKTPOTIPOBOIHOCTH

JlaGopaTtopHbIii onibIT Ne 4 «3aBUCUMOCTB 3JIEKTPOIPOBOTHOCTH PACTBOPOB CHIIBHBIX
AJIEKTPOJIUTOB OT KOHIIEHTPAI[MN HOHOB» Peakiiuu HoHHOTO 0OMEHa.

JlaGopaTtopHsbiii onibIT Ne 5 «B3aumoaelicTBue ruipokcuaa 6apus ¢ CEpHOM KUCIOTOMN
JlaGopaTtopHsbiii onbIT Ne 6 Peakinu oOMeHa MeX Iy pacTBOpaMH JIEKTPOJIUTOB.

[IpakTuueckas pabota Ne3. «Omnpenenenne KOHIEHTPAIIUU COJIH 110 SJIEKTPOIPOBOJHOCTH
pacTBopa»

IToaroroska x T'A

HpaKTI/I‘IeCKaH pa60Ta Ne4. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC
((9J'IeKTpOJ'II/ITI/ILICCKa$I auccoruanus». Th

TecToBblit KOHTPOJIb 1O pa3aeny «MHoOrooOpasre XuMHYECKUX PeakiMii B KCIIEPUMEHTAIbHON
XUMUN»

Pazpean 2. [IpakTukyM 1o M3y4eHHIO CBOMCTB MPOCTHIX BelIeCTB: HEMETAJIOB U METAJLIOB,
ux coequHeHuii ( 204)

Tema 3. CBoiicTBa rajioreHoB (2 4)



lanmorensr: gpusnveckre U XuMuIeckue cBoiicTBa. CoeIMHEHUS TAIOTEHOB. XJIOPOBOIOPOT
JIaboparopHsrii ombiT Ne7 Pacrio3HaBaHUE COSTHON KUCIOTBI, XJIOPUIOB, OPOMUIOB, HOTUIOB U
Hopa.

Jlaboparopusrit oneiT Ne§. OTOenuBaroIre CBOMCTBA XJI0pa .

JlaGoparopublii onbIT Ne9. B3anMHOE BBITECHEHUE FaION€HOB U3 PaCTBOPOB UX COJIEH
[TpakTaeckas padorta Ne 5. «OnpeneneHue coiepKaHus XJIOPUI-HOHOB B ITUTHEBON BOJIC)
[ToaroToska k 'NMA

Tema 4. CBoiicTBa kucjopoaa u cepsbl (4 1)
Kucnopona: nosiyuenue u XuMrueckre CBOMCTBaA.

JHemoHcTpamoHHbIN onbIT Ne 7. «[loxydeHue u cobupanue Kuciopoza B 1adopatopun 1
M3y4YEHUE €r0 CBOKCTBY

Jlaboparopusbiii onblT Nel(. «I'openue cepb» Cepa. XuMHU4YecKre CBONCTBA CEPBI.

JlemoHcTparmoHHbIN onbIT Ne7. AyutoTponHble MOauGUKAIU cepbl. O3HAKOMIICHHUE C
oOpa31amu cepbl U €€ IPUPOIHBIX coennHeHuil. CoeTMHEHHS Cephl: CEPOBOJOPO/I,
cepoBoiopogHas kucyiota. Cynbuabl.

JlemoncTparmoHHbIi onbIT Ne§ OOpa31ibl NpUPOIHBIX CYIb(PHUIOB U CYIb(HaTOB.
JlaGopatopubiii ombIT Nell KavecTBeHHBIE peakumu Ha Cyiab(UI-UOHBI B PacTBOpE.
Coenmunenus cepsl: okcu cepol (1V), cepHuCTast KHCIO0Ta B €€ COJIH.

JlabopaTtopusiit onbIT Nel2 KauecTBeHHBIC peakiiy Ha CYJIb(QUT- HOHBI B PACTBOPE.
Coemunenus cepsl: okcup cepol (VI), cepHast KUCIOTa U €€ COJIH.

Jlab6opaTtopusbiii onbIT Nel3 KauecTBeHHBIC peakiiu Ha CylIbdaT-uoHbl B pacTBope. CBOMCTBA
CEpHOM KUCIIOTHIL.

JlaGopaTtopHsbiii onbIT Nel4 M3ydeHre CBOMCTB CEPHOM KHCIIOTHI

IToaroroska x ' 1A

Tema 5. CBoiicTBa a3ora u ¢ocdopa (5 4)

A30T: (pu3HUecKre U XUMUYECKHE CBOMCTBA. AMMHUAK.

Jemonctparmonssiii onbIT Ne9 Th [Tonyyenne ammuaka.

JIaboparopusiit onbIT Ne 15 «OcHoBHBIE cBOlicTBa aMMHakay CoIM aMMOHUSI.

JIaGopatopHslii onbIT Nel6 B3aumoaelicTBre cosieit aMMOHMS €O LieoyaMu A30THAsl KUCIIOTA.
Jlaboparopusiii onbIT Ne 17. M3yueHue cBOMCTB a30THOM KUCIOTHI

HpaKTI/I‘{eCKaH pa60Ta Ne 6. «OnpeneneHI/Ie HUTPAT-UOHOB B ITUTATCIIBHOM pPaCTBOPECH Comm
a30THOM KHCIOTHI — HUTPATHI.

JlemoHcTparmoHHbIi onbIT Ne10 OOpasipl NPUPOJHBIX HUTPATOB U (pocdaros.



JIaGopatopusrii onbIT Nel8 O3HakomiieHHE ¢ a30THBIMU U (POCHOPHBIME yIO0OPEHUSIMU.
PacnioznaBanue a3otHbIX ynoopenuit. ®ocdop. Coequnenus pocdopa: okcun dochopa (V),
oprodochopnas kucnora u ee conu. PochopHbie yaoOpeHus

[ToaroroBka k I'NA
Tema 6. CBoiicTBa yriepona u kpemuus (4 1)

VYraepon, ¢uszndeckue CBOKWCTBA. AJUIOTPONHS YIiIepoa: ainMas, Tpagur, KapOouH, QyIiepeHsl.
XUMHUYECKUE CBOWCTBA YIJIEPOJA.

JlemoHcTpatMoHHbIH onbIT Nel12 Moaenn KpHCTaUIMYECKUX PELISTOK ajima3a U rpadura.
Oxkcunpl yriaepoja. YrapHbelil U YIIE€KUCIbINA Ta3bl. YTOJbHAs KHUCIOTa, KapOOHATHI

JHemoncTpamoHHbii onbIT Nel3 O6pa3ipbl NpUpoaHEIX KapOOHATOB M CUIIMKATOB.
Jlaboparopubiii onbIT Nel9 KauecTBeHHas peakivs Ha YIJIEKUCIHbINA ras.
JlaGoparopusbiit onbIT Ne2(. KauecTBeHHas peaxius Ha KapOOHAT-HOH.

JIaboparopHbrit onbIT Ne 21 «B3anmo1elicTBHE N3BECTKOBOM BOBI C YTIICKUCIIBIM Ta30M)»

[Tpaktuyeckas pabora Ne7. «Ilomyuenue oxcuma yriaeposaa (1V) u usydenue ero CBOWCTB.
PacnioznaBanue kapOoHaToB». KpeMHuUl U ero coeiMHeHu .

JlaGopaTopHbIii (3aHUMaTeNbHBIN) ONBIT No 22 «BpIpaimuBanue BOJOPOCIICH B CHIIMKATHOM
KJIee»

IToaroroska x I 1A

KonTtponsHoe TectupoBanue no nojapaszzaeny «IIpakTukyMm Mo W3y4eHHIO0 CBOMCTB MPOCTHIX
BEIIECTB HEMETAJUIOB HMX COCTUHEHUIN

Tema 7. O0mme 1 MHANBUAYAJIbHBIE CBOiicTBA MeTa/LI0B (5 1)

OO6mue puznueckre U XUMUISCKHE CBOMCTBA METAIOB: PEAKIIMU C HEMETaJNIaMH, KUCIIOTaMH,
cossiMi. BoccTaHOBUTENBHBIE CBOMCTBA METAIIJIOB. DJIEKTPOXUMHUYECKHUUN psifl HAIPSAKECHUIA
METaJUIOB.

JlaGopaTtopHsblii onbIT Ne23. B3aumoielicTBHE METANIOB ¢ PaCTBOPAMH COJICH.
BsaumoneiicTBue MeTamioB (MarHus, [IUHKA, kKelle3a, MEIU) C pacTBOPaMH KUCIIOT

JemoncTparmoHHbiid onbIT Nel14. M3ydyenne oOpa3ioB metaimuioB. lllerounbie MeTaIbl.
CoequHeHHNs MIEJIOYHBIX METAIIOB

JlemoHcTpaoHHbii onbIT Nel5 B3aumoaeiicTBue mienoyHbIX METaLIOB ¢ BOJ10i. CBoMCTBa
IIEJIOYHO3EMEIILHBIX METAIJIOB U UX COESIUHCHUH.

JemoHcTparoHHbii onbIT Nel6 B3anmonelicTBie HIEI0YHO3EMENBHBIX METAJUIOB C BOJIOM.
OO6pa3ibl BaXXKHEUITUX MIPUPOIHBIX COSAUHEHUN MarHus, Kaiabiusa. CBOCTBAa coeTMHEHUI
Kaneust. JKeCTKOCTh BOJBI

JIaGopatopHbliii onbIT Ne24. O3HakOMIIEHHE CO CBOMCTBAMU M IPEBpAIlEeHUSIMU KapOOHATOB U
THJIPOKapOOHATOB.



JlaboparopHsbrit ombiT Ne25. YerpaHeHHe )KECTKOCTH BOJIBI B IOMAIIHUX YCIOBUSAX
CpoiicTBa amoMuHMSL. AM(DOTEPHOCTh OKCUAA U THAPOKCHIA ATFOMHHHS.

JIaGopatopusiii onibIT Ne26. [Tonydenue THIpOKCHIA ATIOMHHUS M B3aUMOJCHUCTBUE €ro C
KHCIOTaMH M Ienovamu. JKeneso.

Hemonctparmonnsiit onbIT Nel7. O6pasisl pyn skene3a. CkuraHue xesae3a B KHUCIOPOJIE.

JlabopaTtopusbiit onibIT Ne 27. «OKHCIIEHHE Kelie3a BO BIAXXHOM Bo3yxe» CBOMCTBA COCTUHEHHI
)KeJe3a: OKCHIIOB, THIPOKCHIIOB U coieit xene3a(ll u I11).

Jlaboparopusiii onbiT Ne28 Tloxyuenue runpoxcunos xeneza(ll) u (II) u B3aumoneiictue ux ¢
KHUCJIOTAMH U IIEeJI0YaMH.

[IpaxTrueckas padorta Ne8. PemieHne skcriepuMeHTalNbHbBIX 33a4 1o TeMe «O0mue u
UHAWBUAYAJIbHBIC CBOMCTBA METAILIOBY.

IToaroroska x I 1A

KonTpoisibHO€E TecTupoBanue 1o nojapaszaeny «lIpakThkym 1o u3y4eHnuro CBOMCTB MPOCTHIX
BEIIECTB METAJUIOB HX COSIUHEHUI

Pa3zzen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTATbHON U MPOEKTHOM aesiTeIbHOCTH ( 5 U)

Texnuka 6€30MaCHOCTH MPH BBIMOIHEHUN CAMOCTOSITENIbHBIX OIMBITOB M SKCIIEPUMEHTOB B
JOMAIITHUX YCIOBUSX U C UCIOIb30BaHNEM 000PYIOBaHMS XUMUYECKOU J1ab0opaTOpuH.

XUMUYECKUH aHAJIN3: KAYECTBEHHBIN M KOJIMYECTBEHHBIN TeopeTrnueckre 0CHOBBI OIBITHO -
AKCIIEPUMEHTAIBHON U MPOEKTHOM AESITEILHOCTH.

Bb100op TEeMBbI IpoeKTa.
[TnanupoBanue nestenbHocT. [loaroroska mpoekra. Coop nHdopmannu o JaHHOH TeMe.

MOI[GJ'II/IpOBaHI/Ie HpOCKTHOﬁ JCATCIIBHOCTH. Brmonaenne yLIe6HBIX IIPOCKTOB, OIIBITHO -
OKCIICPUMCHTAJIbHBIX pa60T.

[IpakTnyeckue paboThl 110 TeMaM IIPOEKTOB ydyalluxcs

[TonroroBka yuyeOHBIX IPOEKTOB K 3allUTE

IIpomexyTouHas aTTecTanus.

3amuTa NpOEeKTOB

IToaroroBka k 'MA, BIIP: pemenue npakTuko OpuEHTUPOBAHHBIX 3aJaHUN
IToaroroBka k 'MMA, BIIP: pemieHne npakTuko OpUEHTUPOBAHHbIX 3alaHUI

O600meHue, cucTeMaTu3anys U KOPPEKIUs 3HaHUH yJaluxcs 3a Kype « DKCIepuMeHTalbHas
xuMus», 9 Kiacc.

D opMbI KOHTPOJIA



®opmupoBanue MKT-kommneTeHTHOCTH 00yJaromuxcs
Y4eHuk Haydures:

- UCIIOJIb30BATh PA3HBIC IPUCMBI ITONCKA I/IH(i)OpMaI_[I/II/I Ha MEpCOHAIbHOM KOMIILIOTEPC B
00pa3oBaTeIbHOM MPOCTPAHCTBE C UCIIOJIb30BaHNEM 00opyaoBaHus u(ppoBoii mabopaTopuu;

- UCIIOJIb30BAaTh pa3JINYHBIC CHOCOOBI XpaHCHHWA U BU3yaJIM3allun I/IHq)OpMaLII/II/I, B TOM 4HCIJIC, B
rpaduaeckoit popme

(I)ole/lpOBa}me KOMIIETEHTHOCTH B 00J1aCTH OHbITHO-3KCHepHMeHTaHbHOﬁ Hu l'lpOCKTHOﬁ
ACATECJIbHOCTH

VY4eHUK Hay4YUTCS IUIAaHUPOBATh U BBIMIOJHATH y4eOHOE MCClIe0BaHNE U YUeOHbIN IPOEKT,
UCI0JIb3Ysl 000pyI0BaHUE, MOJIENIN, METO/IbI, IPUEMBI, aJICKBATHBIE UCCIIETyeMOU pobeme.
Y4eHUK MOJTYyYUT BO3MOKHOCTh HAYYUTHCS CAMOCTOSITENBHO 3ayMbIBATh, IIJIAHUPOBATH U
BBITNIOJIHATH Y4eOHOE HCCIeI0BaHue, YUeOHbIN U COLMANIbHBIN MPOEKT M0 €CTECTBEHHOHAYYHOM
HaIlpaBJICHHOCTH.

Yder pe3yJibTaTOB BHEYPOYHOI 1eSATEJbHOCTH
®OopMBI U TEPUOIUYHOCTH KOHTPOJIS

Bxo/1HO# KOHTPOJIE IPOBOAXTCS B Havaje yueOHOro roja /uis NpoBEepKU HadyadbHBIX 3HAHUM U
YMEHUN 00yJaronuxcs.

Texyiuit KOHTPOJIb MPOBOAUTCS HA KaXJAOM 3aHATUHU B GOpMe MeJarorndeckoro Halmro1eHus.
TecToBbIil KOHTPOJIB OCYIIECTBIISIETCS 110 OKOHYaHUH W3YYEHUs KaXKI0To pa3/ena.

[IpomexyTouHas aTTecTanus NPOBOIUTCS B KOHIIE y4eOHOTO rojJia B JOpMe 3aIIUThI TPOEKTa,
MIO3BOJISIET TPOBECTHU aHAIIU3 PE3YAbTATUBHOCTUA OCBOEHUS 00YUYAIOIIMMUCS OCHOB OIBITHO-
AKCIEPUMEHTAJIbHON U MPOEKTHOM JNEesITeIbHOCTH IaHHOTO Kypca BHEYPOUHOM e TEIbHOCTH
«DKCIIepUMEHTATbHAS] XUMUS.

Kputepuu oueHkn pe3yibTaTOB 0CBOEHUsI IPOrpaMMbl Kypca

Pab6oTta o6y11a10mnxc;1 OLCHUBACTCA 110 TpéXypOBHeBOﬁ IKajic, npennonaralomeﬁ HaJIn4uc
CJICAYIOIIUX ypOBHeﬁ OCBOCHHUA ITPOTPpaMMHOI'0 MaTCpHrajia: BBICOKHﬁ, CpCHHHﬁ, HU3KHUH.

Broicoxkuii YPOBEHL: O6y‘lﬁIOIJ.[HfICH ACMOHCTPUPYCT BBICOKYIO OTBETCTBECHHOCTDb U
3aUHTCPCCOBAHHOCTL B O6pa30BaTeJ'IBHOI71 ACATCIIbBHOCTHU, IPOABJIAICT MHUIIUATHUBY, HC
MPOMYCKACT 3aHATUSA 0e3 YBa)KHTeHLHOﬁ IPUYIUHBL, ACMOHCTPUPYCT BBICOKHI YPOBCHb 3HAaHUH U

KOMHCTCHHHﬁ, BJIAACCT HA BBICOKOM TBOPYCCKOM YPOBHC HpI/IO6peTéHHHMI/I B XOJI€ U3Y4YCHUA
InporpaMmbl YMCHUSMH U HABBIKAMU;

Cpezumﬁ YPOBEHL!: 06yqafomm71cs[ ACMOHCTPUPYET OTBETCTBECHHOCTH U 3AMHTCPECOBAHHOCTL B
O6paSOBaTeHLHOﬁ ACATCIIbHOCTHU, ITPOABIIACT XOpOIJ_II/II\/’I YPOBCHB 3HAHUM U KOMHCTCHHHﬁ;
HWHUIUATHUBBI HC ITPOSBIIACT, HO CII0CO0eH MNoAACPKUBATH MHUIIMATOPA B IpCJIaracMoM I10JI€
ACATCIBHOCTH, B JIOCTaTOYHOM CTEIICHU BJIaIeeT MoJIyd4aCMbIMHU B XOJI€ U3YUCHU A ITPOTPAMMEIL
YMCHHAMHU U HABBIKAMU;



Hu3kuii ypoBeHb: 00ydaromuiicss AEMOHCTPUPYET HEJOCTATOYHYIO OTBETCTBEHHOCTD H
3aMHTEPECOBAHHOCTDL B 00pa30BaTEIbHON IEATEIbHOCTH, NOCEIIAET 3aHATUS OT Cllydas K
Clly4aro, MOKa3bIBaeT yAOBICTBOPUTEIbHBIN YPOBEHb 3HAHHI M KOMIIETEHIIA, B LI€JIOM €1a00
BJIAJICET I10JIy4aeMbIMH B XOJ€ U3y4EHUs IPOTPAMMBI YMEHHUSAMU U HaBBIKAMM.

@ opMbl pe3yJIbTATOB OCBOEHUS MPOrPaMMbl BHEYPOUHOM 1eSATeIbHOCTH:
1. OT™meTKka ypOoBHS TOCTHKEHUN 00Y4YaOIIETOCs B JIUCTE MeIarornuecKoro HaOIoICHUS;

2. 3amucH B )KypHaJIe yueTa O Pe3yIbTATHUBHOCTH YUaCTHsI 00yJalOIHUXCS B MEPOTIPUATHSIX
pa3HOro BUA U YPOBHS (JUIIOM, TpaMoTa, 0JarogapHOCTb, IPYTroe);

3. 3amucH B )KypHaJle y4eéTa 00 Y4aCTHH B BBIE3/IHBIX MEPOTIPUATHSX
Onenka TecToBbIX padoT.

TGCTBI, COCTOAIMUEC U3 IIATH BOIIPOCOB MOKHO UCIIOJB30BATD IMOCJIC U3YUCHUA KaXX0T'0
Marepuana (ypoka).

Tect u3 10—15 BonmpocoB UCHONIB3YETCA ISl IEPUOIAYECKOTO KOHTPOJIS.
Tect u3 20 BonmpocoB HEOOXOUMO MUCTIOJIB30BATh JIJI UTOTOBOTO KOHTPOJIA.
Ouenka pedepara.

Pedepar ornennBaercs 1o CienyronuM KpUTEPHUSIM:

* coOmroieHue TpeOOBaHUM K €r0 0(POpMIICHHIO;

* He0OXOAMMOCTD U IOCTATOYHOCTD ISl PACKPBITHSI TEMBI TIPUBEICHHON B TEKCTE pedepara
nHpopMaIuu;

®* YMCHHC o6yqa}omeroc;1 CBO60,Z[HO H3jiaraTb OCHOBHBIC NACH, OTPAKCHHBIC B pe(bepaTe;

* CITOCOOHOCTE 06yqa10meroc;1 IIOHATH CYTh 3a/JaBAC€MBbIX YJICHAMU aTTeCTAallMOHHON KOMHCCHH
BOIIPOCOB U C(bOpMy.]'II/IpOBaTI) TOYHBIC OTBCTHI HA HUX.

OueHka npoekra.
[TpoekT OIEHMBAETCS MO CIEAYIOIIUM KPUTCPHSIM:
* coOmroieHre TpeOOBaHUI K €ro 0(POpMIICHHIO;

* He0OXOAMMOCTh U IOCTATOYHOCTb ISl PACKPBITHS TEMBI IIPUBEJICHHOM B TEKCTE MPOCKTA
nHpopMaluu;

* yMeHHUE 00 AroIICrocsa CBO6OZ{HO n3jaratb OCHOBHBIC HACH, OTPA’>XKCHHBIC B ITPOCKTC,
2 2

* CITOCOOHOCTH o6yqafomeroc;1 IMOHATH CYTh 3a/laBaCMbIX YJICHAMHA aTTECTAllMOHHON KOMHUCCHH
BOITPOCOB U C(l)OpMyJ'II/IpOBaTB TOYHBIC OTBCTHI HA HUX.

TemaTnka uccjIe 0BaTeIbCKHUX H NMPOEKTHBIX Pad0T ¢ HCIO0JIL30BAHMEM 000PY10BAHNS
nenTpa «Touka pocra»:

1. I/I3yquI/Ie IICJIOYHOCTH pa3JIMYHBIX COPTOB MblJIa 1 MOKOIIIUX CPCIACTB.



2. InaukaTopHBIE CBOMCTBA pa3IMYHBIX PaCTEHUH U 1IBETOB (C onpeaencHueM pH pacTBOpoB).
3. Onpenenenne KayecTBa XJIeOOTMEKapHON MYKH U XJie0a.

4. OnpeneneHye KauecTBa KUCIOMOJIOUHBIX IIPOJLYKTOB.

5. OnpezneneHue 3aBUCUMOCTH U3MeHeHMs! pH LienbHOro 1 macTepu30BaHHOIO MOJIOKA OT
CPOKOB XpaHEHHUSI.

6. 3yuyenne 3p(heKTUBHOCTH PA3TUIHBIX COJIEBBIX TPEIIOK.

7. KoHCTpyHpOBaHHE «XUMHUYECKHUX IPETIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKIIHAX.
8. CuHTe3 «MamaxuTa» B pa3iIMIHBIX YCIOBHSIX.

9. M3yyeHne KOppO3HH JKene3a B Pa3IUIHBIX YCIOBUSIX.

10. BiusiHME cBeTa M KHCIOPOAa Ha CKOPOCTh PA3NIOKEHHS PACTBOPA HOANIA KaJIHsL.
11. Onpenenenue KkayecTBa BOJAOIPOBOTHON BOIBI.

12. YKéctrocTh BoJbI. CIIOCOOBI OTIpEICIICHUS )KECTKOCTH BO/THI.

13. bymaxHast xpomarorpadus. Xpomatorpadhudeckoe pa3aeicHrue BEIIeCTB.

14. XpycranpHoe cTeK10. MOXKHO JIM UCTIOIH30BATh YIS XPaHESHUSI TTHIIH?

TemaTHyeckoe MIIAHMPOBAHUE

Neni/m | Tema pa3aena K-Bo JlaGopaTtopHbie IIpakTHyeckue
4acoB padoThI padoThI
Pasnen 1. Muoroo6pasue (7)

XUMHNYCCKHX peaKquI B
3KCHCpPIM€HT&]'IBHOI>i XHUMHHU

Tema 1. Xumuueckue peakuuu | 3 2 2
Tema 2. Onexktponutuueckas | 4 4 2
JIMCCOTIMALIUS

Pazgen 2. [Ipaktukym mo (20)

HU3YUCHUTIO CBOMCTB IMPOCTBIX
BCIICCTB: MCTAJIJIOB U
HCMCTAJIOB, UX COE€IUHEHUI

Tema 3. CBoilicTBa raJlorcHoB | 2 3 1
Tema 4. CpoiictBa kucinopoaa | 4 4 0
U CephI

Tema 5. CBoiicTBa a30Ta u 4 5 1
docdopa

Tema 6. CBoiicTBa yrnepogau | 4 4 1

KpEMHUA




METAJLJIOB

Tema 7. OOwue u

UHAUBUAYAJIbHBIC CBOMCTBA

Pazgen 3. OCHOBBI OIIBITHO-
SKCIEPUMEHTAIBHOM U
MPOEKTHOM JESTEIbHOCTH

(6)

Hroro

33

28

KAJIEHAAPHO-TEMATHUYECKOE IIVTIAHUPOBAHUE

Neni/ | Tema 3anaTHS K-Bo | lara | Ucmouab3yemoe Hudgposoii
n 4acoB o0opynoBaHue oOpa3oBaTeJibHbII
nentpa «Touka pecypc
pocTay
1 Broansiii nactpykraxxk mo Th | 1 bubnuorexa [JOK
Xumus — HayKa Texauka https:/m.edsoo.ruff0d23c
AKCiepuMeHTanbHasg. TP 0€30MacHOCTH B
JIeMOHCTpaIMOHHBIN OTIBIT KaOWHETe XUMUH
Nel. O3nakomiieHue ¢ nentpa «Touka
1abopaTopHBIM Poctay. 3nakomcTBO €
o0opynoBaHHuEM; TPUEMBbI 000pynOBaHUEM.
0e30macHO# paboTHI C HUM.
BxonHoe TectupoBanue o
TEOPETUYECKUM U
MPAKTUYECKUM 3HAHUSIM 3a 8
KJ1acc
2 IpakTnyeckas padoraNel |1 Hatuuk Temneparypsl | bubmuoteka LIOK

«[IpaBuia TeXHUKH
6e30macHOCTH Ipu paboTe ¢
1a00paTOPHBIM
obopynoBanuem. [IpaBuna
M0JIb30BaHUS
HarpeBaTeIbHBIMU
ycrpoiictBamu», Tb OBP B
HKCIIEPUMEHTATBHON XUMHUH
Jlabopamopnuwiit onvim Ne 1
«M3yuenue peakuuu

(TepMoOTIapHBIii),
criupToBKa JlaTunk
TEeMIIepaTyphl
TJTATUHOBBIN

https:/m.edsoo.ru/ff0d23c




B3aMMO/ICHCTBUS Cyb(ura
HATpHUS C IEPOKCUIOM
Boaopoaa» Th

TenoBoii apdexT
XUMHYECKUX PEAKLIHIA.
[TonsiTne 06 3k30- 1
SH/I0TEPMHUUYECKUX PEAKIHSIX.
JleMOHCTpanoHHBIN ONBIT No
2 [Ipumepsl 5K30- U
SHJOTEPMHUUYECKUX PEAKLIUM.
JleMOHCTpaMOHHBIN OnbIT Ne
3 «TemnoBoit a3pdexT
pacTBOpPEHUS BEIIECTB B
BO/JIE»

JaTuuk Temneparypsl
IIJIaTUHOBBIN

bu6mmoreka [IOK
https:/m.edsoo.ru/ff0d4790

CKOPOCTh XMMUYECKUX
peakuuii JleMOHCTpanMOHHbBIN
onbIT Ne 4 B3anMmonelictsue
MHKA C COJISTHOW W
YKCYCHOM KHCJIOTaMH.
BsaumonelictBue
IPAHYJIMPOBAHHOTO LIMHKA U
[IUHKOBOH ITLLJIM C COJITHOM
KHucIIoToN. B3auMoeiicTBre
okxcuna meau(Il) c ceproit
KHUCJIOTOM pa3HOM
KOHILICHTPALIUU [IPU Pa3HbIX
TeMIeparypax.
IIpakTuyeckas padora Ne2.
N3ydenue BIUsiHUA YCIOBUM
MIPOBEACHUS XUMUYECKON
peakiuu Ha e€ CKopocTh. Th
Jlabopamopnuwiit onvim Ne 2
«CpaBHUTEBHASA
XapaKTEPUCTHKA
BOCCTAHOBUTEILHOMN
criocoO6HoCcTH MeTaioB» Th
ITonroroska k T A

Hatunk pH Jlatunk
HaIpsHKEHUS

bu6mmoreka [IOK
https:/m.edsoo.ru/00adbe9
a

DNEeKTpOIUTHYECKAS
JUCCOLMalus — IIIaBHOE
YCIIOBHUE IPOTEKAHUS
peakLuii B pacTBOpax.
JIeMOHCTpalMOHHBIN OIIBIT
Ne5 UcnipiTanue pacTBopoB

JlaTunk
3JIEKTPOIIPOBOAHOCTH

bu6mmoreka [JOK
https:/m.edsoo.ru/00adcd6
8




BELLECTB HA 3JIEKTPUUYECKYIO
IIPOBOJUMOCTb.
JIeMOHCTpalMOHHBIN OIBIT
Ne6 «DnexTponutsl u
HEAJIEKTPOJIUTHI»

DNEeKTPOTUTHYECKAS
JUCCOITHAIUS KUCIIOT,
LIETI0YEHN U COJIEH.
Jlabopamopnuwiii onvim Ne 3.
«CunbHBIC U clla0bie
ANEKTPOJUTE OnpeneneHue
KHCJIOTHOCTH-OCHOBHOCTH
Cpelbl TIOJIyY€HHBIX
PacTBOPOB C MIOMOIIIBIO
WHJIMKATOpa U TaTYnuKa
3IEKTpONpoBOIHOCTH, Th
Jlabopamopuwtit onvim Ne 4
«3aBUCHUMOCTh
AIEKTPOTPOBOTHOCTH
PacTBOPOB CHIIbHBIX
AIIEKTPOJIUTOB OT
KOHIEHTpaIM1 HOHOB, Th

PeakTnBnl 1
XUMHYECKOE
060pynoBaHNE
PeaktnBel 1
XUMHYECKOE
060pynoBaHNE

bu6mmoreka [{OK
https:/m.edsoo.ru/00adcd6
8

Peaxiinn noHHoro ooMeHa.
Jlabopamopmuwtit onvim No 5
«B3aumonerictBue
TUAPOKCUAA Oapusi ¢ CEpHOM
kucnoroi» , Th
Jlabopamopnwtii oneim Ne 6
Peakuuu obmena mexay
pacTBOpamMu JIEKTPOJIUTOB,
Th IlpakTuyeckas padora
Ne3. «Onpenenenue
KOHILICHTPALIUU COJIU 110
3NEKTPONPOBOJHOCTH
pactBopa», Th Iloaroroska k
I'A

Jatauk
AJIEKTPOTIPOBOTHOCTH,
J103aTop 00BbEMa
JKHUJIKOCTH, OFOpeTKa

bu6moreka [IOK
https:/m.edsoo.ru/00add44
8

IIpakTnuyeckas padora Ne4.
Pemenue
AKCIEPUMEHTAIBHBIX 3a1a4
110 TeMeE
«INEeKTPOIUTUYECKAS
mucconuanusay. Th TecToBrii

PeakTuBnl
XHMHYECKOE
obopynoBaHue,
JTaTYUK
3IEKTPONPOBOJHOCTH




KOHTpOJIb 110 pa3zieiny
«MHOT000pa3ue XUMUIECKHIX
peakuuii B
3KCIIEPUMEHTAIBHON XUMUK

9 I"anorensr: pusnueckue u bubmmoreka LIOK
XUMUYECKHUE CBOMCTBA PeaktuBsl 1 https:/m.edsoo.ru/00addfe
Jlabopamopnwiii onvim Ne7 XUMHYECKOE 2
Pacnio3naBanue comnsiHOM 060pynoBaHNE
KHCJIOTHI, XJIOPUJIOB,

OpOMMUJIOB, MOJIUJIOB U HOA.
Tb

10 | Jlabopamopnwuit onvim NeB. Ammapar ais
OTtbenuBaroiue cBoicTBa IIPOBEJCHUS XU-
xnopa , Tb Jlabopamopnuti MHYECKHUX TIPO-
onoim Ne9. BzaumHoe neccos (AIIXP)

BBITCCHCHHE TAJIOTCHOB M3 PeaktuBsl 1
pactBOpoB ux coJieir, Th XUMHUYECKOE
IIpakTHyeckasi padora Ne 5. 000pyI0BaHNE
«OmnpeneneHue coaepxKaHus JlaTauk xmopwu/I-
XJIOPUJ-MOHOB B TUTHEBOU HMOHOB

Boae» Th Iloaroroska k I TA

11 Kucnopo: mosrydenue u bubnuoreka [IOK
XHUMUYECKHE CBOMCTBA. PeaxTuBbl 1 https:/m.edsoo.ru/00ade64
JleMOHCTpaIMOHHBIHN ONbIT No XUMHUYECKOE a
7. «Ilomy4yenue u cobupanue obopynoBaHue
KHUCIIOPO/1a U U3yYEHHE €ro
CBOMCTB»

12 Cepa. XumMuueckue CBOMCTBA PeaktuBsl, komteknun | budmmoreka [JOK
cepsl. JleMOHCTpaIMOHHBIIH U XUMHYECKOE https:/m.edsoo.ru/00ade64
onbIT Ne8. AjioTponHbIE obopynoBaHue a
MOAU(PHUKAIIIHN CEPBL
O3zHakomiieHHEe ¢ oOpa3lamu
Cepbl U €¢ MPHUPOJHBIX
COEeIMHEHUN

13 CoenuHeHuUsl Cephl: Anmnapat ajs bu6mmoreka [JOK

CEpOBOJIOPO,
CepOBOJOPOIHAS KHCIIOTA.
Cynbduasl.
JleMOHCTpaIMOHHBIH OTBIT
Ne9 O6pa31el mpUPOHBIX
Cynb(uIOB U CyTb(aToB.
Jlabopamopuwiit onvim Nel 1.
KadecTBeHHBIE peakiMu Ha
Cynb(UI-MOHBI B PacTBOpE.

IPOBE/ICHUS XU-
MHUYECKUX peaKI1ii
(AITXP), mpubop s
HOJIy4eHUs Ta30B WIN
anmnapat Kunmna
PeakTuBBbI, KOJUIEKIIUN
U XUMHYECKOe
obopyoBaHue

https:/m.edsoo.ru/00ade80
2




Tb

14 CoennHeHus cepbl: OKCUJ Anmnapar ais bubnuorexa [JOK
cepsl (1V), cepaucras NPOBE/ICHUS XH- https:/m.edsoo.ru/00adea2
KHCJIOTA U €€ COJIM. MUYECKUX PEAKIUI 8
Jlabopamopnutii onvim (AIIXP
No]2KadyecTBEHHBIE pEaKIU
Ha CYJIb(UT- HOHBI B
pactBope. Th Coenunenus
cepbl: okcun cepsl (VI),

CepHasl KUCJIOTa U €€ COJIH.
Jlabopamopnutii onvim
Nel3KauecTBeHHBIE peaKkIuu
Ha CylIb(aT-uoOHbI B
pactBope. Th CaoiicTBa
CEPHOU KUCIIOTHI , U3y4EHUE
CBOMCTB cepHOU KUCIIOTHL, Th
[ToarotoBka xk 'A

15 A30T: ¢pusnueckue u bubnuoreka [JOK
XUMHYECKHE CBOHCTBA. https:/m.edsoo.ru/00adf00
AmMMUax. 4
JIeMOHCTpaIMOHHBIN OMBIT Jatunk
Ne10 INonyueHne aMmmuaka 3JIEKTPONPOBOTHOCTH
Jlabopamopnwiii oneim Ne PeakTtuBbl 1
14«OcHoBHBIE CBOICTBA XHUMHUYECKOE
ammuaka» Th Conu 000pyI0BaHNE
aMMoHus. Jladopamopubwtii
onvim Nel5B3aumoneiicTBue
COJIE aMMOHHUSI CO
menouamu Th

16 A30THas KHCIOTA. Tepmope3ucTopHbIn bubmuoreka [JOK
Jlabopamopuetii onvim Ne 16. JaT4yuK Temuepatypsl, | https:/m.edsoo.ru/00adf30
N3yuenue cBOWCTB a30THOM natyuk pH, narunk 6
kucnotsl Th IlpakTnyeckast 3JIEKTPOIIPOBOAHOCTH,
pabora Ne 6. «Onpenenenue arnmapar s
HUTpaT- HUOHOB B IIPOBEACHUS
MIATATEIBLHOM pacTBope» Th XUMUYECKUX PEaKIUN

(AITXP), MmarHuTHas
Memanka PeakTuBbl u
XUMUYECKOE
obopynoBaHue,
JlaTurK HUTPAT-UOHOB

17 Conu a30THOM KHUCTOTHI — Jatuuk
HUTPATHI. JNEKTPOIIPOBOAHOCTH,
JIleMOHCTpaIMOHHBIN OTIBIT KOJUIEKLIUU




Nel10O06pa3ub! TpupoAHBIX
HUTpaTOB U (ocdaTos.
Jlabopamopnuwiit onbim
Nel703HaKoMIIEHUE C
a30THBIMH 1 (hocHopHBIMU
yoOpeHusIMHU.
Pacnio3naBaHne a30THBIX
ynoopenuii. Th

18

dochop. CoequaeHus
tdocdopa: oxcuna pocdopa
(V), oprodocdopnas kucnora
u ee conu. PocopHbie
yaoOpeHust
JIeMOHCTpaIIMOHHBIN ONBIT
Nel2 Tb O6pa3ibl kpacHoro
dbocdopa, okcuna pochopa
(V), npupoasbIx Gocdaros.
TB Ilonroroska k T 1A

bu6mmoreka [{OK
https:/m.edsoo.ru/00adf68
a

19

VYrnepon, puznueckue
CBOMCTBA. AJIIOTpONIUS
yriepoja: anmas, rpadur,
KapOuH, QyIIIepeHsl.
XHWMHYECKHE CBOMCTBA
yriaepoja.
JIeMOHCTpaIMOHHBIN OMBIT
Nel3 Mogenu
KPUCTAIITMYECKUX PEHICTOK
anMmasza u rpadwura.

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfd9
C

20

Okcuppl yriaepoaa. YrapHblid
Y YTJIEKHUCIIBIA Tas3bl.
VYroJibHas KUCHOTA,
KapOOHATHI
JIeMOHCTpaIlMOHHBIH OIBIT
Nel4 O6pa3zubl TpUpOTHBIX
KapOOHATOB U CUIIUKATOB.
Jlabopamopnutii onvim
No]9KayecTBEeHHas peakims
Ha yriekucisii ras. Th
Jlabopamopnuuwiit onvim
No20KauecTBeHHas peakuus
Ha kapOoHar-uoH. Th

Jatauk
ANEKTPOIIPOBOAHOCTH,
MarHuTHas MeIlanka,
npuoop s
MOJIy4EHUS Ta30B WU
anmnapar Kunna
PeakTuBel 1
XHUMHUYECKOE
obopynoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfebe

21

IIpakTnueckas padora Ne7.
«Ilonydyenune oxcuna
yraepoaa (IV) u uzyuenue
€ro cBoicTB. Pacrio3HaBaHue

PeakTuBnl u
XUMHYECKOE
obopynoBaHue

bu6mmoreka [JOK
https:/m.edsoo.ru/00ae027
e




kapoonatoB». Th

22

KpemHuii u ero coetuHeHus.
Jlabopamopnutit
(3anumamenwvHulii) onvim Ne
22 «BrIipammuBanue
BOJIOPOCJIEN B CHJIMKATHOM
xiee» Thb [logroroska k I'N
KonTtponsHOE TecTupoBaHue
o noapaszneny «lIpaktukym
10 U3YyYEHHIO CBOMCTB
MIPOCTHIX BEIIECTB
HEMETAJIJIOB UX COEIMHEHUIN»

bubmuoreka [IOK
https:/m.edsoo0.ru/00ae080
a

23

OO6mue puznueckue u
XUMHUYECKHE CBOMCTBA
METAaJIJIOB: PEAKIIUHU C
HEMeTaIaMH, KHCJIOTaMH,
coJisMu. BoccTaHOBHUTEIIBHEIC
CBOMCTBa METAJLJIOB.
DIEeKTPOXUMHUYECKUH P
HaIpsHKEHUH METaJUIOB.
Jlabopamopnwiii oneim Ne23
BsanMonelicTBue MeTalLIOB
C pacTBOpaMH COJIEH.
BsauMonelicTBre METAIUIOB
(Marnwus, MUHKA, Kelesa,
Me€JI1) C pacTBOpPaMH KHUCIIOT
JIeMOHCTpaIlMOHHBIN OTIBIT
Nel5 M3zyuenue obOpasmos
metamioB. Th

PeakTuBnl u
XUMHYECKOE
060pynoBaHNE

bu6moreka [IOK
https:/m.edsoo.ru/00ae103
e

24

IllenoyHblie METAJLIIBI.
CoenuHeHHns MIEeNOYHBIX
METaJIOB
JleMOHCTpallMOHHBIN OTIBIT
Nel6 B3aumonenicTBue
IIEJIOYHBIX METAJJIOB C
Bogou. CBoiicTBa
IEIIOYHO3EMEIbHBIX
METaJIOB M UX COCIWHCHHUH.
JIeMOHCTpalMOHHBIN ONIBIT
Nel7. O6pa3siibl BaKHEHIIHX
MPUPOJHBIX COECTUHEHUN
MAarHus, KaJbIIus.

PeaktuBn
XUMHYECKOE
obopynoBaHue
PeakTuBnl 1
XUMHYECKOE
obopynoBanue

bu6mmoreka [IOK
https:/m.edsoo.ru/00ael4b
2

25

CBoiicTBa cOeIUHEHUH
Kanepus. JKecTKOCTh 60061
Jlabopamopnuwiit onvim

PeakTuBnl u
XUMHYECKOE
obopynoBaHue

bu6mmoreka [JOK
https:/m.edsoo.ru/00ae188
6




Ne240O3nakomueHue co
CBOWCTBAMM H
MpeBpaIIeHUSIMU KapOOHATOB
u rugpokap6onatoB. Th
Jlabopamopuutit onvim Ne25
YcrpaHeHue KECTKOCTH BObI
B IOMAIIHUX yciaoBusX Th

26 CBolicTBa aTIOMUHUS PeaktuBb bu6mmoreka [{OK
AmdoTepHOCTh OKCHIA H XAMHUYECKOE https:/m.edsoo.ru/00aelc6
TUAPOKCHIA ATFOMUHUSA. 060opynoBaHNE 4
Jlabopamopuutit onvim Ne26
[Tosmyuenune rugpokcuia
ATFOMUHUS U
B3aUMOJICICTBHE €TI0 C
KHCIIOTAMH U
IeJI0YAMHU.

27 AmpoTepHOCTh OKCHAA U bubnuoreka [JOK
THIPOKCHIA ATFOMUHHSL. PeaxkTuBbl 1 https:/m.edsoo.ru/00ae35e
Jlabopamopubwiit onvim XUMUYECKOE 6
No2711osydueHne rugpokcuaa o0opyoBaHue
ATIOMUHUS U JlaTuuk naBieHus,

B3aUMO/ICHCTBHUE €T0 C peaKkTUBHI U
KHUCIIOTAMH U IIEJIOYaMH. XHUMHUYECKOE

Keneso. JleMmoHCTpallMOHHBIN obopynoBaHue,

onbIT Nel1700pa3ibl pya KOJUIEKIIMH PeaKkTuBbI
xene3a. CoiicTBa U XUMHYECKOE
COEIMHEHUH JKeme3a: obopynoBaHue
OKCHJIOB, TUJPOKCHUJIOB U

coaeii sxenesa(ll u 111).

28 IIpakTnyeckasi padora Ne§. [ToBTOpPHUTE TEMY bubnuoreka [JOK
Pemrenue «MeTabiy. https:/m.edsoo.ru/00ae3de
AKCIEPUMEHTATIbHBIX 3a1a4 [ToBTOPUTH 11O 8
1o teme «Ooume n y4eOHUKY MaTepual
WHIUBUAYyaJIbHBIE CBOMCTBA TJIaBbI
metaiuioBy. Tb IloaroroBka k PeaktuBsl u
I'MA KonTpoisibHOE XUMHUYECKOE
TECTUPOBAHUE T10 MOAPA3IEITY o0opynoBaHue
«[IpakTUKyM MO U3Y4EHUIO
CBOMCTB MTPOCTHIX BEIIECTB
METAJJIOB UX COSAMHEHMID»

29 | Jlabopampuasn paboma Ne28 PeakTuBsl u

[Tosmyuenune ruipoKCUI0B
xeneza(ll) u (III) n
B3aHMOJICHCTBUE UX C
KHUCJIOTaMHU | 1eiaouyaMu. Th

XUMHUYECKOE
obopynoBaHue




30 | XuMu4eckuil aHaIu3: PeaktuBsl 1
Ka4eCTBEHHBIN U XUMHUYECKOE
KOJIMYECTBEHHBII obopynoBaHue

31 | Teopernyeckue OCHOBBI PeakTuBbl 1
OIBITHO-KCIIEPUMEHTAILHOM XUMHUYECKOE
Y MIPOCKTHOM JEATSILHOCTH o0opynoBaHue

32 | BeimosiHeHUE y4eOHBIX PeaktuBel u
MPOEKTOB, OIBITHO- XAMHUYECKOE
IKCIIEPUMEHTAILHBIX PaloT. obopynoBaHue
[IpakTrueckue paboThI 1O
TEMaM MPOEKTOB YYaIuXCs,

Tb

33 [TpomexyTodHast aTTeCcTaIusl.

3amura NpoeKTOB

IlepeyeHb 1OCTYNHBIX HCTOYHMKOB HH(pOpManu

B pasnene npencraBieH CIUCOK KHUT U CCBUIOK Ha CalThl, B KOTOPBIX OoJiee MOIpOOHO

OCBCIICHBI PA3JIMYHBIC ACTICKThI paCCMAaTpUBACMBbIX BOITPOCOB. Hx M0KHO PEKOMEHO0BATH KaK

YUUTENI0, TAK U 00y4aeMbIM, MPOSIBUBLINM UHTEPEC K U3ydaeMOl TeMe.

1.

10.

11.

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTiky™m 1o aHaJIUTHYECKOU
xuMun: Yded. mocodue s By30B.— M.: Xumus, 2000.— 328 c.

VYueonnk: Xumus. 9 kiace: yae0. ais o6mieoOpazosar. opranuzammid/ I'.E. Pymsurtuc,
O.I'. Penpaman — 9-e u3a.— M.: [Ipocsemenne,2022.

I'pocce D., BaitcmanTens X. Xumust i1 110003HaTeIbHBIX. OCHOBBI XUMHH H
3anumartenbHbie onbIThl.I JIP.1974.11ep.c Hem.— JI.: Xumust, 1979.— 392 c.
Hcnonb3oBanue 1udpoBbix JadopaTopuil mpyu 00y4eHUH XUMHUH B CpEAHEHN 1IKoe/
becnanos I1.

Metonuuecakue pekomenaauuu. Lludposas mabopatopus no xumuu (yueHUIECKas)
2023r

Jleencon M.A.100 BonpocoB 1 OTBETOB MO XUMHH: MaTepuanbl Ui IIKOJIbHBIX
pedeparoB, GhakynIbTaTUBHBIX 3aHATUN U cCeMUHAPOB: Y4eOHOe mocodue.— M.:
«M3narenbctBO ACT»: «M3natenbctBo Actpensy, 2002.— 347 c.

Xomuenko ['.I1., CeBactpsnoBa K. M. OkucanTensHO-BOCCTAHOBUTEIbHBIE PEAKITH. —
M.: IIpocBenienue, 1989.— 141 c.

Ouuuknonenus msa aetein. T.17. Xumus / ['nas.pen.B. A.Bonoaus,
Ben.Hayd.pea.M.Jleencon.— M.: ABanra +, 2003.— 640 c.

Ueptros 1.H., XKykos I1. H. Xumnueckunii 3kciepuMeHT ¢ MaJIbIMU KOJIMYECTBAMHU
peaktuBoB. M.: [IpocBemnienue, 1989.— 191 c.

Caiitr MI'V. IIporpamma Kypca XuMuu Jjs ydamuxcs 8—9 kiaccos
0011e00pa30BaTENHFHON HITKOJIBI. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

Caiit ®UITU. OTKpbITHII OaHK 3a1aHu# U1 (OPMUPOBAHHSI €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog

12. Caiit Exqunas xomutekuus nudpoBbix 00pa3oBaTeNIbHBIX PECYPCOB. http://school-
collection.edu.ru/catalog.

13. Caiit ®enepanbHblil HEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB.
http://fcior.edu.ru/
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