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IlosicHuTeILHAS 3aMHCKA

Pabouasn nmporpaMma CoCraBJjieHa HaA OCHOBE CJICAYIOIIUX JOKYMEHTOB:

OyHIaMEHTAJIBHOTO sJIpa CoAepKaHus o0IIero oopa3oBaHus U B COOTBETCTBUU ¢ ['0CYIapCTBEeHHBIM CTaHIApTOM 0011ero oOpa3oBaHus (MpuKa3s
MunucrepcTBa 00pazoBanus 1 Hayku Poccuiickoit @eneparu ot 17.12.2010 r. Ne 1897).

®depnepanpHoro 3aKoHa «O0 o6pazoBanuu B Poccuiickoii @enepanmmy Ne273-D3 ot 29 nexabdpst 2012.

[TpumepHO# IpOorpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO XUMUHU uisi §-9 KiaccoB, nomymieHHas JlemapramMeHToM 00pa3oBaTeIbHBIX MPO-
IpaMM U CTaHAapToB oOuiero oopazosanus MO PO.

®denepalbHOTO MEpeyuHsl yueOHUKOB, PEKOMEHI0BAaHHOIO (JIOMylleHHOTro) MuHucTepcTBoM 00pa3oBanus U Hayku P® k mcnonb3oBaHuio B 00-
pa3zoBaTeILHOM IpoIiecce B 00IIe00pa3oBaTeIbHbIX YUpexkaeHusaX Ha 2023 yaeOHbIN TOo/1.

TpebGoBanuii k pe3yinbTaTaM OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTABICHHBIX B ()eJepaJIbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
o0rmrero oOpa3oBaHMs BTOPOTO MOKOJCHHUS. B HUX TakyKe YIUTBHIBAIOTCS MU Pa3BUTHUS M (DOPMUPOBAHHS YHUBEPCATIBHBIX yUEOHBIX NEHCTBUN IS

OCHOBHOTO 00111eT0 00pa30BaHMUsI.

[IporpaMmma «XuMusi BOKpPYI Hac» JAETaIU3UPYET COJEp)KaHHWE Kypca BHEYPOUYHOW JESTeNbHOCTH, JaeT MOAPOOHOE pacIpeleleHHe 4YacoB H
MOCJIEIOBATEILHOCTD U3YUYEHUS TEM U Pa3JIeNioB.

JlaHHAs IporpamMMa MpeaHa3HaueHa JuTst yqammxcs 8-9 xiacca, mo3BoseT paclIuPUTh U YIIIYOUTh Y yUAIIUXCS MMPAKTHYECKOE TPHMEHEHNE
MOJIyYE€HHBIX TEOPETHUECKUX 3HAHUHN M0 XMMHUHU.

IIporpamma opueHTHpOBaHa Ha yIJIyOJeHME W pacIlMpeHHEe 3HaHMM, Ha pa3BUTHE JIIOOO3HATENBHOCTH M HMHTEpeca K XMMHMH, Ha CO-
BEPILIEHCTBOBAHNE YMEHUH, ydallluxcs 00palaThCs ¢ BEIECTBAMH.

JIaHHBI Kypc BHEYpOUHOH JIESATEIBbHOCTH IpEeNyCMaTpUBAET SKOJIOTUYECKYIO HAINpPaBICHHOCTh XUMHUYECKOro oOpa3oBaHUs, Npedy-
CMaTpHUBAaeT O3HAKOMJICHHE YYaIIMXCSl ¢ XMMUYECKMMHU acCleKTaMU COBPEMEHHON 3KOJIOTMM U 3KOJOTMYECKHX MpoOieM (rnobaabHOe MOTEMICHUe
KJIMMaTa, 030HOBBIE JbIPbI, KUCIOTHBIE I0KH, 3arPSI3HEHUE OKPYKAIOIIeH Cpeibl, HCTOLEHHE IPUPOIHBIX PECYPCOB).

IleHHOCTH IpOTpaMMBbl 3aKJIFOYAETCS B TOM, YTO Y4alllMecs C IOMOILIBI0 KEeHC — TEXHOJOTMH MOJydyaT BO3MOKHOCTh IOCMOTpPETh Ha
pas3nuyHble MPOOJIEMBI C MO3ULMH YYEHBIX, OLIYTHTh BECh CIIEKTP TPeOOBAHUI K HAYYHOMY UCCII€JJOBAHUIO.

AKTyanbHOCTb IPOTrpaMMbl B TOM, YTO OHA CO3AA€T YCIOBMS JUISl COLMAIBHOIO, KYyJbTYPHOI'O U MPO(ECCHOHAIBHOIO CaMOONIPEAEICHHUS,
TBOPYECKON caMOpeanu3aly JUYHOCTU peO&HKa, (OPMUPOBAHUS XUMHUYECKONH IPAaMOTHOCTH. 3HAHUS U YMEHHsI, HEOOXOIUMBIE JJIs1 OpraHU3aLuu
HCCIIEI0BATENILCKOM IeSITebHOCTH, B OyyllIeM CTaHyT OCHOBOM JJIsl OpraHu3alii Hay4HO-HCCIIeI0BATEIbCKOM AEATEIbHOCTH B By3aX, KOJIJIEDKAX,
TEXHUKyMax M T.J.

Bce MHHOBalMOHHBIE NEAarOrMYecKHe TEXHOJOIMHM H3HAYalbHO CTPOSITCS HAa KOMIIETEHTHOCTHOM IOJIXOJ€ M HalleJIeHbl B pe3yjbTare
oOyyeHus Ha Oyayl1yro NpoQecCHOHATIBHYIO JeATeNbHOCTh. [JJaHHOE yTBEpKIECHNE U ONpeAeisieT aKTyallbHOCTh IpuMeHeHus «Keiic — metona» B
npakTuke oOpas3oBaHus. Keilic — TEXHOJOTHMH MpPEICTABISIOT COOOW Tpynmy oOpa30BaTENbHBIX TEXHOJIOTWH, METOJOB U NPUEMOB OOyUYEHMS,
OCHOBAHHBIX Ha PEIICHUH KOHKPETHBIX MPOOJIeM, 3a1a4, MO3BOJISIOT B3aUMOJIEHCTBOBATh BCEM 00Y4arOLIUMCs], BKITIOUAsk IPETo1aBaTels.

IIpu pa3paboTke mMporpaMMmbl akIEHT JeNajics Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce XMMHMHM OCHOBHOM IIKOJIBI paccMaTpHUBAIOTCS
HE/I0CTaTOYHO IOJIHO MJIM HE pacCMaTpUBAIOTCS COBCEM. 3aJaud M YINPaXHEHUs MOJ00paHbl TaK, YTO 3aHATHUS MO UX OCMBICICHUIO U PELICHUIO
MPOXOIAT JIMO0 MapajIeNIbHO C U3y4aeMbIM Ha YpOKax MaTepHalIOM, JIMOO Kak MOBTOPEHUE YKe MOTyUYEeHHBIX 3HAHUH.

[IpakTHyeckass 3HaAYUMOCTb IPOrPAMMBl 3aKJIIOYAETCSI B TOM, YTO C IOMOIIBIO KEIC- TEXHOJIOTUU YAAETCS aKTUBHU3MPOBATh PA3IMYHbIE
(bakTOphl: TEOPETUYECKHE 3HAHUS TI0 TOMY MJIM HHOMY KypCY, IPAaKTUYECKUN OTBIT 00y4aeMbIX, UX CIIOCOOHOCTh BBICKA3bIBaTh CBOM MBICIIH, UJICH,
IIPEVIOKEHNUS], YMEHUE BBICTYIIATh aJbTEPHATUBHYIO TOUKY 3PEHUS, U apIYMEHTHPOBAHO BBICKA3aTh CBOIO.



C momorpio 3Toro MeToja oOyyaromue MOoJdy4aT BO3MOXHOCTb MPOSBUTH U YCOBEPIICHCTBOBATH AHAJIMTUYECKUE M OIICHOYHBIC HAaBBIKH,
HAy4YUTHCS paboOTaTh B KOMaH/IE, IPUMEHATh Ha IPAKTHKE TEOPETUUECKUI MaTepual.

HoBu3Ha maHHON MporpamMMbl 3aKIIOYAeTCs] B BO3MOXKHOCTU H3YUCHHs yJallUMHUCS HOBBIX TEM, HE PacCMaTPHUBAEMBIX MPOTPAMMOM
IpeaMeTa, ¢ MOMOIIBIO MPOOIEMHO- CUTYaTUBHOTO O0Y4EHHS C MCHOJIH30BAHNEM KEHCOB. DTO MO3BOJISIET CTPOUTH OOYUCHHE yJaluxcs: 9 KiIaccoB
C Y4E€TOM MaKCHMAaJIbHOTO IPUOIMKEHUS TIpeIMeTa XMMUHU K IPAKTUIECKON CTOPOHE KHU3HH.

Heas kypca: pacmupeHue W yriryOJeHHWE 3HAHUH 10 TpPEeIMETy, CO3[JaHHe BOCIHUTHIBAIOUICH CpeIbl, OOECIEeYMBaIONICH aKTHBU3AIUIO
MHTEIUICKTYaJbHBIX HMHTEPECOB YUYalIMXCs B CBOOOJHOE BpeMms, pa3BuTHE 3I0pOBOH, TBOPYECKH pacrymiei JMYHOCTH,
MOJATOTOBJICHHOH >KM3HEJCSATEIHHOCTH B HOBBIX YCIOBHSIX, CHOCOOHOW Ha COIMAJIbHO 3HAYMMYIO MPAKTHYECKYIO JEATENBHOCTbH, PEeaH3alhio
JT0OPOBOIHYCCKUX HHUIIMATHB.

3apaum Kypca:

1. ®opmupoBaHuE MO3UTUBHON CAMOOLIEHKH, CAMOYBaKEHHUSL.

2. ®opMupoBaHNE KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B COTPYTHHYECTBE:

— yYMEHHE BECTH THAJIOT, KOOPAMHUPOBATH CBOM JCUCTBUS C ACHCTBHSIMH TTAPTHEPOB MO0 COBMECTHOM JIEITETLHOCTH;

— cnocoOHOCTH T0OPOKETATETHHO M YYTKO OTHOCHTBCS K JIIOSIM, CONIEPEKUBATD;

— (GopMHUpPOBaAHHE COIMATBHO aJIEKBATHBIX CIIOCOOOB MOBEICHUSI.

3. ®opmupoBaHUe CIOCOOHOCTH K OPTaHU3AINH JISITETHPHOCTH U YIIPABJICHUIO €O:

— BOCTIMTaHHE EJICYCTPEMIICHHOCTH ¥ HACTOWYHBOCTH;

— (opMHUpOBaHHE HABBIKOB OPraHU3allMU pabodero MpoCTPaHCTBA M PAMOHAIBHOTO HCIIOJIB30BaHUS Pab0Yero BPEeMEHH;
— (popmMupoBaHUE YMEHHUS CaMOCTOSTEIbHO M COBMECTHO IUIAHMPOBATH NESATENBHOCTh U COTPYAHHUYECTBO; — (POpMHUpOBaHHE YMEHUS
CaMOCTOSITEIbHO M COBMECTHO MPUHUMAThH PELICHHUS.

4. ®opMUpOBaHNUE YMEHUS PeLIaTh TBOPUECKHE 3a]1auH.

5. ®opmupoBaHue ymMmeHus paboTaTh ¢ uHGpopManuen (coop, cucreMaTu3aus, XxpaHeHUe, UCTI0Ib30BaHHE).

I[InanupyemMble pe3yabTaThl 0CBOEHHS co/iep:KaHusl Kypca JIMUHOCTHBIMU pe3yJIbTaTaAMU SBIISIOTCS:
- 8 YEHHOCMHO-0PUEHMAYUOHHOLL cghepe: YyBCTBO TOPJIOCTH 38 POCCUNMCKYIO HAYKY, OTHOIIIEHUE K TPYY, LIeJICYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U
CaMOOIICHKA;
- 8 mpyoosol cgepe. TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEHIIEeH 00pa3oBaTeIbHON TPACKTOPUU;
- 8 No3HasamenbHOU cghepe: MOTHBALIMS YUEHUS, YMEHUE YIPABISATh CBOEH MO3HABATEIHHON JEATEILHOCTH.

IIpeaMeTHBIME pe3yIbTATAMHU OCBOCHHS IPOIPAMMBI SBJISIOTCS:
- 8 no3HasamenvHolU chepe:
OIHCHIBATH IEMOHCTPAITMOHHBIC H CAMOCTOSITEIILHO MPOBEICHHBIC XUMUYECKUE IKCIICPUMEHTHI; KIIACCH(PHUIIUPOBATH H3YUYEHHBIC OOBEKTHI U SIBJICHHUS;
JIaBaTh OINPEICIICHHS U3YUECHHBIX TTOHSATHIA;
OIKCBIBATH M Pa3InyaTh U3yYCHHBIC BEIIECTBA, IPUMEHSEMbIC B IIOBCEIHEBHOW )KU3HM, CTPYKTYPUPOBATH H3YUYCHHBIA MaTepHal U XUMUYECKYIO
UH(OPMAIIHIO, TTOJYYSHHYIO U3 IPYTUX UCTOYHUKOB;
JIeTIaTh BBIBOJIbI M YMO3AKIIFOUCHHS U3 HA0JIOICHNI; 0€30MacHO 00paIiaThCs BEIECTBAMHU.
- 6 mpy0osol cgepe:
IUTAHUPOBATh W OCYILIECTBIIATH CAMOCTOSITEIbHYIO pabOTy IO MOBTOPEHUID UM OCBOCHHUIO TEOPETHUYECKOW YacTH,
TUTAHUPOBATh U MPOBOJAUTH XUMHUECKHUI IKCIIEPUMEHT; UCTIOJIH30BATh BEIIECTBA B COOTBETCTBHH C MX MPEJIHA3HAYCHUEM U CBOWCTBAMH.



- 8 YeHHOCMHO - OPUEHMAYUOHHOU cepe:

AHAIM3UPOBATH u OLICHMBATh  IOCJIEACTBUA Ul  OKpY)KAroIlel cpeabl ObITOBON U

IIPOU3BOJICTBEHHOM  JI€ATEIBHOCTU 4YEJIOBEKA.

- 6 chepe bezonacHocmu Hcu3HeOesmeIbHOCMU.:

OKa3bIBaTh MEPBYIO MOMOINb IMPH OTPABICHUAX, OXKOTax M APYIHMX TPaBMax, CBS3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYHTOBAHUEM.

MeTanpeaMeTHBIMH Pe3yJIbTaTaAMM SIBIISIFOTCS:
- YMEHHE ONPEIEIIATh CPEACTBA, TEHEPUPOBATH UAECH, HEOOXOAUMBIE JJIs UX peau3aliy;
- BJIaJICHHE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAyYHBIMHM CIOCO0aMU JIEATENBHOCTH: W3MEpPEHUE, HaOMI0IeHUE, SKCIIEPUMEHT, yueOHOe
UCCIIEI0OBAHUE;
- YMEHHE ONPENENATh 1eJIM U 33a4i JESTeIbHOCTH, BEIOUpAaTh CPEJICTBA pealn3alu el U IPUMEHSATh UX Ha IPAKTHKE;
- HCII0JIb30BAaTh Pa3IMYHbIEC UCTOYHUKH JUISI TOJTY4EHHSI XUMUYECKON HHPOpMAaLIUH.
OcBoeHue nporpaMMbl BHEYPOUHOU JESATENbHOCTH 00YJaIOIIMMUCS MTO3BOJIUT MOJIYYUTh CIAEAYIONINE PE3yabTaThl:

B cepepe pazeumusa auunocmuvix ynusepcanbHuvlx yueOHbIX 0elicm Ul 6 PAMKAX:

Koenumuenozo xomnonenma 6yoym cgpopmuposarul:

- JKOJIOTHYECKOe CO3HaHWe, NMPU3HAHUE BBHICOKOW IIEHHOCTH YXU3HU BO BCEX €€ IMPOSIBJIICHUSX; PABUIT MIOBEJCHHS B UPE3BBIUAHHBIX CHTYAIIHSIX;
- OCHOBBI COIHMATbHO-KPUTHYCCKOTO MBIIIJICHHS, OPUEHTAINS B OCOOCHHOCTSX COITMAIBHBIX OTHOIICHUH W B3aUMOICHCTBHIA.
Heamenvnocmuozo komnonenma 6y0ym cghopmuposanbi:

- YMEHHE BECTH IHaJOl Ha OCHOBE PABHONPABHBIX OTHONICHHHA W B3aMMHOTO YBA)KEHMSI U TPUHATHS,

- YCTOMYMBBIA TTO3HABATEIIBHBIA WHTEPEC U CTAHOBJICHHE CMBICIO00pa3yrome (GyHKIIMU MO3HABATEIILHOTO MOTHBA,;

- TOTOBHOCThH BBIOOpa PO HIHLHOTO 00pa3oBaHMsL.

LlennocmHo20 U SMOYUOHANLHO20 KOMNOHEHMO8 Oy0em cpopmuposana:

- MOTPeOHOCTh B CAMOBBIPAXEHUH U CaMOPEaIN3allii, COIIMATIbHOM Mpu3HaHUU. O0y4aromuiics MOIYyYUT BOZMOXKHOCTD JJIs
dhopmMupoBaHuUS:

- TOTOBHOCTH K CaMOOOpa30BaHUIO U CaMOBOCIIUTAHHIO;

- BBIPQXKEHHOM yCTONUMBOM yueOHO-103HABATEIbHON MOTHBAIIMH U HHTEpeca K YUCHHUIO.

B cehepe pazeumusa pecynamuenvlx yHugepcanbHviX yueOHbIX Oeticmeuii 00yuaroujuiica

Hayuumca:

- CaMOCTOSITENIbHO AHAJIU3UPOBATH YCIOBHS JOCTH)KEHHS LIEJIM HA OCHOBE yde€Ta BBIJCICHHBIX YUUTEIEM OPUEHTUPOB JIECHCTBUS B HOBOM
y4yeOHOM MaTepuae;

- IeJIeNoJIaraHuIo, BKIIOYast MOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue NMPakKTUUECKON 3a7jauil B TO3HABATENbHYIO;

- IUIAHUPOBATH ITyTH TOCTHKEHUS LIENIEH.

Llonyuums 603MOINCHOCb HAYYUMBCA

- MPHU IUIAHUPOBAHUU JOCTHKEHUS LIEJIEH CAMOCTOSATEIBHO U aICKBaTHO YYUTBIBATh YCIOBUS U CPEACTBA UX JTOCTUKCHUS,

- CAaMOCTOSITEIbHO CTABUTH HOBBIE YUEOHBIE 1IeNTU U 3aJa4u.

B cepepe pazeumua noznasamenvhvix yHugEepcanbHulX yueOHbIX 0ClCmEUl 00yHarouuiica
Hayuumca:



- POBOIUTH HAOTIOJICHHSI ¥ SKCIIEPUMEHT O] PYKOBOJACTBOM YUUTEIIS;

- OCHOBaM peaJTM3alMi TPOEKTHO-UCCIIEIOBATEILCKON JEATEIbHOCTH;

- OCYIIECTBIISITh PACIIUPEHHBIN MOUCK WH(GOPMAITUH C UCIIOJIE30BAHUEM PECYPCOB OMOIMOTEK U UHTEPHETA.
Tonyuum 603MOMCHOCIb HAYUUMBCA:

- CaMOCTOSITENILHO MTPOBOJANTH MCCIIEIOBAHUS HA OCHOBE MPUMEHEHHSI METOI0B HAOIIOCHUS M SKCIIEPUMEHTA,
- CTaBUTH MPOOJIEMY, aprYMEHTUPOBAThH €€ aKTyaIbHOCTB;

- OpPraHU30BaTh UCCIIEIOBAHHE C LIETBIO IPOBEPKU IHITOTE3HI;

- BBIJIBUTATh THITOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSIX IIPOIICCCOB;

- AeNaTh YMO3AaKIIOUYEHUs W BBIBOJBI HA OCHOBE apryMEHTalMU. B cdepe pa3BUTHS KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBHIA 00ydatomuiics
Hayuumca:

- AJICKBAaTHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA ISl PEIIEHUS PAa3TUYHBIX KOMMYHUKATUBHBIX 33/1a4; BJIAJETh YCTHON U MUCbMEHHOU PEYBIO;

- aJICKBaTHO HMCIMOJIb30BATh PEYb JIJIs IUITAHUPOBAHUS U PETYJIALIMU CBOEH ACSATEIBHOCTH;

- OPraHU30BbIBATH U TUIAHUPOBATH YIEOHOE COTPYAHUYECTBO C YUUTEIIEM B CBEPCTHUKAMH;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3BIBAHNUE,

- UHTErpUPOBATHCS B TPYNIY CBEPCTHUKOB M CTPOUTHh MPOTYKTUBHOE B3aWMOJICHCTBHUE CO CBEPCTHUKAMH W B3POCIBIMH.

Tonyuums 603MOACHOCNb HAYUUMBCAL

- OKa3bIBaTh MOJIEPKKY U COACHCTBUE TEM, OT KOT'O 3aBUCUT JOCTHKEHHUE 1IEJIM B COBMECTHOM JEATEIbHOCTH;

- OpaTh Ha ce0s1 THUIIMATUBY B OPTaHU3aIMA COBMECTHOTO JICHCTBUSI.

®opMbl U BUAbI Y4eOHOI 1eATeJIbHOCTH
B mpouecce 3aHsATHIT BeIyITUMU METOJaMH U IIPUEMaMH OpPraHU3aluu AeITeIbHOCTH YUaluXCsl SIBIISIOTCA:
— METO/I CITyXOBOT'O BOCIIPUSITUS U CIIOBECHOM Mepeaauyn MHPOpMaIuu; MpUEMBbl: pacckas, JEeKIHs, JUcKyccus, becena,
BBICTYIUICHHUE;
— METOJI CTUMYJIMPOBAHUS U MOTHUBALIUY;
MpUEMbl: CO3JaHME CUTYallMd ycCIieXa, MOOILIPEHHE, BHINOJHEHHE TBOPUYECKUX 33JaHUN, CO3JaHUE MPOOJIEMHON CHUTYyallH, MpPOTHO3WPOBAHUE
Oyayliel 1esTeNbHOCTH, KOPPEKTHOE MPEIbsBICHNE TPeOOBaHUM, 3aMHTEPECOBAHHOCTD Pe3yIbTaTaMH pabOThI;
— MeTOJI nepeaaur HHGOPMaIU C TOMOIIBIO0 IPAKTUYECKOH IeATEIbHOCTH;
MIPUEMBI: COCTaBJICHHE JIaHa, TE3UCOB BBICTYINICHUH, peAaKTUPOBAaHUE, OLICHUBAHKUE BBHICTYIUICHUN, COCTABIICHUE CXEM U TAOIIHIL;
— METOJI KOHTPOJIS;
MIPUEMBbI: aHAIIU3 BBICTYIUICHUH, HAOIIOICHUS, CAMOOIIEHKA, OIIEHKA TPYIIIbI, TECTHI, BBICTYIIJICHHS HA 3aHATHIX, 3alllUTa IPOEKTA.

®opMbl Opranu3anum 00y4eHust:

— I'PYIIIOBBIE;
— UHJIUBHTyaJIbHBIE;

— (poHTANIBHBIE.

®opMBbI KOHTPOJISI Pe3yJIbTATOB OCBOCHHS POrpamMMBbl

@OpMBI KOHTPOJIA:



[Iporpamma paccuntana Ha 324 yaca. 3aHATHS 110 IPOrpaMMe IPOBOAATCS BO BHEYPOUHOE BPEMSI.

TemaTHyeckoe MIaHHPOBaHHe MaTepuaia B § Kiaacce

TEKYIIHH KOHTPOJb (OLIEHKAa aKTMBHOCTH NPU OOCYKICHUU MPOOIEMHBIX BOMPOCOB, PE3yJIbTATOB BBHITOJHEHUS JOMAIIHUX 3aaHU);
TEMATUYECKUI KOHTPOJIb (OLIEHKA PE3YIbTATOB TEMATHUECKOIO TECTUPOBAHMS);

UTOTOBBIM KOHTPOJIb (OLIEHKA PE3Y/IbTATOB BHINIOJHEHMSI pa3anuHbIX BapuanToB KMMoB)

Ne Tema Coaepixanue IleaeBas ycranoBka ypoka | Koa-so | Ilnanupyembie pe3yibTarbl Hcnoas3oBanue
n/n JacoB o0opy/noBaHus
1 | Merozasl no3Hanus B TpaxTiaeckas pabora Ne 1 3HAKOMCTBO C OCHOBHBIMH 8 YMeHue mosbp30BaThCs Jlatunk
XUMHN. «V3yHeH e CTPOCHNS TIAMEHH» METOZIaMH HayKH HarpeBaTeIbHbIMK MpHOOpaMu TeMIIepaTypbl
OKCIIEpUMEHTAIIBHBIE (TepMOTIapHBIit),
OCHOBBI XMMHH CIIUPTOBKA
2 | Meronap! no3Hanus B JlaGoparopHsit ot Ne 1 3HAKOMCTBO C OCHOBHBIMH 8 Omnpenenars BO3MOKHOCTD Jlatunk
5 XUMHUN. «J0 KaKoii TEMIIEPaTyPBIMOKHO METOJaMH HayKH HpOBeL[eH6I/I}I peaKuuil ¥ MpPOLECCOB, (TeMnepaTypIg)
KCIIEPUMEHTAIILHBIE HATPETh BEMeCTBON TpeOyIOIKUX HarpeBaHUs TEPMOTAPHBIiA),
OCHOBBI XHMHH CIIUPTOBKA




Metozbl 03HaHuA B JlaGopatopHblii omsit Ne 2 JlaTb npeacTaBIeHuE 0 TOYHOCTH YMenue BbIOMpath npubopsl 1 | JlaTduk TeMmepaTypsl
Sxcnepmenmase | AIepeiie tevneparypur 1PV BRI s peGyIONIX TosoCTH HOKISHL|  TepuOMCTP,
p KHIICHUS BOJIBI C IOMOILBIO pHOOp peoyiom : p P,
OCHOBBI XUMUH JIATYHKA TEMIEPATYPHI 1 JIIEKTPUYECKas
TEPMOMETPaY» TLIATK
Metozbl 03HaHYA B JlaGopatopHbiii ombiT No 3 CdopmupoBats mpecTaBICHNE 3HaTh MpOLIECChI, TPOTEKAIOLIKE JlaTunk
5 XUMHHL. «Onpenenenie Temmeparyps | © 6TeMnepaType IUIABIICHYA, TIPH TUIABJIEHUH BEIIECTBH UX ( TeMIIePaTypPbI
KCHEPUMEHTAILHBIE | 1rapnenyg i kprcTanmsamyy | COPATHMOCTH ILIABICHHA H KPUCTAIUTM3ALUN TEPMONAPHBIN )
OCHOBBI XUMUH METATID KPUCTAIUTM3ALUH
[IepBoHauanbHbIE JlaGopatopHblii omsiT Ne 4 DKCrepUMEHTaNIbHOE YMeTh OTIIMYATh BOAOIPOBOIHYIO JlaTunk
XSMI/I‘ICCKI/IG HOBATHA. | Opneenere BOZIONPOBO/IHOI OMpEJIENeHAE BOJy OT JIMCTHITHPOBAHHOM, 3HATB, BIICKTPOIIPOBOHOCTH,
MCTBIE BEILECTBA M | 1" ey nypOBAHHOM BOTBI JMCTHILTHPOBAHHON 1 TI0YEMY ISl IIPOBEICHUA M(pPOBOH MUKPOCKOTI
CMeECH BOJIOIPOBO/JHOM BOJIBI JKCIIEPUMEHTOB HCIIONB3YIOT
JMCTWUIIPOBAHHYIO BOIY
[lepBoHauanbHbIE JleMOHCTpalMOHHBIH N3yuenne xumMuueckux YMetb oTindath Qusndeckne | JlaTauk TemmepaTypbl
XMMHUYECKHE TTIOHATHSL. skcrepuMeHT Ne 1 SABICHUN TIPOLIECCHI OT XMMUYECKHX TUIATUHOBBIH

dusnueckue u
XUMHUYECKUE SIBICHUST

«BrlIenenye 1 ToTNONMEHNe
Temia — NPU3HaK
XHUMHYECKOHM PEaKIi

peaKimn

[lepBonayasnbHbIe
XMMUYECKHE MOHATHUS.
[IpocTbie u cI0KHBIE

JleMOHCTpalOHHBIH
skcrepuMeHt Ne 2.
«Pasnoxenne BoJbI

W3yuenue sBneHnit npu
Pa3NOXKEHHUH CIIOKHBIX BELIIECTB

3HAaTh, 4TO MPH NPOTEKAHUH
peaKIii MONEKyIbl BEIIECTB
pa3pyIIAOTCs, 2 aTOMBI

[Ipubop st ONBITOB €
DIEKTPHYECKAM TOKOM

BEILIECTBA ANEKTPUYECKUM TOKOM» COXPAHSIOTCS (MU BEIIECTB C
MOJIEKYIIAPHBIM CTPOCHUEM )
[lepsonayasnbHble JleMoHCTpalOHHBIH DKCIepUMEHTAIBHOE 3Hath QOpPMYIMPOBKY 3aKOHaH | Bechl aneKTpoHHBIE
XUMUYECKHE MOHATHA. | 9KcrepuMeHT No 3. «3akoH JI0Ka3aTeJbCTBO ICHCTBHSA yMETb IPUMEHSTD €r0 Ha
3aKOH COXpaHEHHS | COXPAHEHHS MACChl BEIIECTBY 3aKOHa TIPaKTHKE, IPH PEeIIeHUH
MAacChl BEIIECTB pacuy€THBIX 327124
Knaccot JleMOHCTpallMOHHBIN DKCIIEPUMEHTAIBHO 3HaTh 00BEMHYIO JIOJI0 COCTABHBIX [Ipubop ans
HEOPraHUYECKUX sKcriepuMeHT Ne 4. OIPE/IEUTh COTIEPKAHNE yacTeil Bo3ayxa OTIpE/ICTIeHHs COCTaBa
coenuHenuit. Coctas «OmpenieneHne cocTaBa KHCIIOPO/a B BO3/LyXe BO3/lyXa

BO3/IyXa

BO3yXa»




10 Kunaccet Tpaxtnueckas pabora Ne 2 CuHTE3 COMM U3 KUCIOTHI U Ymets npoBoauts npocteiimue  |LudpoBoit MEKpocKoIT
HEOPraHNYECKHX «[ToNyHeHHE MEJHOTO OKCHJIa METaJLIa CHHTE3bl HEOPrAaHMYECKHUX
COCIMHEHHUH. KyIopoca» BELLECTB C UCTIOJIb30BAHUEM
CBoiicTBa KUCIIOT. MHCTPYKLIMK
11 PacTBOpBI JlaGopatopHblii omsit Ne 5 UcenenoBars 3aBUCUMOCTD Wwmers npencrasnenue o pa3Hon | JlaTunk remneparypsl
«M3ydeH e 3aBICHMOCTH PacTBOPUMOCTH OT 3aBUCHMOCTH PacTBOPUMOCTH TLIaTHHOBBIN
PACTBOPHMOCTH BEIIECTBAOT TEMIIEPATY PbI BELLECTB OT TEMIIEPATY Pl
TEMIIEPaTypbD»
12 PacTBOpHI JlaGopatopHiii omsit Ne 6 IToka3ath 3aBUCUMOCTD Ymerb ncnons3oBath mupposoit | Lupposoit Mukpockomn
«Habmoerve 3a pocTom PacTBOPUMOCTH OT MHKPOCKOII /IS H3YYEHHUs]
KPUCTATIIOBY TEMIIEPATYPbI (opMBI KpUCTAIIOB
13 PactBopBI. JlaboparopHbiii ombIT No 7 CchopMHpOBATH MOHATHS pggﬁi;gg?;g}igg;;&gﬂ HaT?ﬁ%g%%?ﬁypH
«[TepechImeHHbI pacTBOP» it
PECBILL p P <<p3.36aBHeHHI)IE/I pacTBoOpy, PACTBOPA PACTBOPAEMBIM
«HACBILICHHBIX PaCTBOP», BEIIECTBOM
«TIEPECHILEHHBIA PaCTBOP)
14 PacTBOpHI Tpaxtuyeckas paGora Ne 3 CdopmupoBath mpe/CcTaBIeHAE YMeThb onpeaensTh KOHIEHTpauo| J{aTduK OnTHYeCKoM
BEIIIECTB 110 KATHOPOBOYHOMY PyKQ
rpaguKy»
15  |Kpucramoruaparet JlaGopatopHsIii ombiT Ne 8 ChopMHpOBATh MOHATHE gg;g;’a%%‘;%g;‘;%z Ilawg;&;n}alréﬁgypm
«OnpezeneHne TeMIeparypsl
P HpaSHO)KeHHH patyp KPHCTaIOTHAPATOB paspymiathcs MM HArPEeBaHUN
Kpucramnornaparay»
16 Knaccot TpaxTrueckas pabora Ne 4 C(i)OpMI/IpOBaI"EIL Ymetsb onpenensats pH Jlarank pH
HEOPraHUYEeCKHX «Onpenenenue pH pactsopos | MPeACTaBeHHe 0 pH cpespl pacTBOpOB
COC/IMHEHHH. KHCIOT H IIEI0Uei KaK XapaKTePUCTHKU
OcHoBanus KHCJIOTHOCTH PacTBOpa
17 Kinaccet JlaGopatopHbiii oIt No 9 CdopmupoBarb npezﬁTaBneHHe IIpumensTs yMeHIgI 10 Jarauk pH
HEOPraHNYeCKHX «Onpezenetvie pH pasmuHbIX 0 IIKaJE p onpeyernennio pH B
COC/IMHEHHH. TIPaKTHYECKONAEATETBHOCTH

OcHoBauus

cpen»




18 Kunaccet JlaGoparopsiii omsit Ne 10 DKCIepUMEHTAIIBHO 10Ka3aTh 7 [Tonumars cymHocts nporecca | Jlaruuk pH, nosarop
HEOPraHUYECKUX «PeaKiys HefTpam3aIumy XMMHYECKHE CBOICTBA HEHTpanu3alyuy 1 IPUMEHATH 00BEMa JKIIKOCTH,
COE/IMHEHHI. TeMOHCTPAIHOHHEL ’ OCHOBAHUH TpoLecc HeHTpaIn3aluy Ha OropeTka, JaTanK
XuMuyeckue SKCTiepuMeHT No 5 TIPaKTHKE TEMIIEPATY Pl
CBOICTBA OCHOBAaHUI «OcHoBanms. TelIoBoit TIATHHOBbIH, JaTUMK
3((EKT peaKiun rIPOKCHIA JlaBJICHNA, Ma; HATHAA
HATPHSA ¢ YIIEKHCIIBIM Ta30M)» MeIIaka
19 CoiicTBa JlaGopatopsiit ombrr Ne 11 HWcnonb30BaTh NOTy4YEHHBIE 8 YMeTb OnpeenaTh Jlaranx pH
HEOPraHMYeCKUX «Onperienerue kucrotHocTH | SHAHMA JUIA ONpEfienenns KUCIIOTHOCTb TI0YB
COeMHEHU TOUBED KHCIOTHOCTH PacTBOPOB
20 | Xummdeckas CBS3b JIeMOHCTPALHOHHBIIH OITBIT [loxa3atb 3aBMCHMOCTB 8 YmeTb ompesendTs Tin JlaTunk Temmepatypbl
No 6 «TeMmepaTypa MaBTeHHS (u3KMyecKUX CBOICTB BEIIECTB KPUCTAJUIMYECKUX PEIETOK M0 | IUIATHHOBBIN, JATYHK
BEIICCTB C pastbivpTHmamy | OT THNA XHMIHECKOHCBSA3H TeMIepaType MIaBIeHus TEMIIEPaTypbl
KPUCTAUTHYECKHUX PELIETOK TCpMOTIApHBIN
HTOIO 154
TemaTnyeckoe naaHupoBaHue yueOHOro MaTepuaia B 9 Kiacce
Ne Tema Coaepixkanue IleaeBas ycranoBka ypoka | Koa-po | Ilnanupyemble pe3yabTarsl Hcnoas3oBanne
n/n JacoB o0opynoBaHusA
1 Teopus JleMOHCTPALOHHBI ompir | L10K3aTh, UTO PACTBOPEHHE 7 3HaTh, YTO PACTBOPEHHE-TO JlaTam TemmepaTypbl
DIEKTPOIMTHIECKOR | Ny '| Temmopoit ekt BELECTB UMEET PAJl . TUIATUHOBBI
JWCCOLIMALINH pE_ICTBopeHI/I}I BEILICCTB B TIPU3HAKOB XUMHYECKOH (u3nKO-XUMIYECKUH TpoLiece
BOJIE» peaximn
2 Teopus Tpaxrideckas padora Ne 1 Beenenue nousatui 8 YMeTb JKCIIEPHMEHTAIBHO Jlarunk
NEKTPONUTHYECKOH «DNEKTPOTHTEL 1 «INEKTPOIUT» U ONPEENATH HEKTPOIUTHI U 3IEKTPOIIPOBOTHOCTH
JMCCOLMALINH HEONEKTPOTHTED «HEANEKTPOITUT» HEJIEKTPOIUTHI




Teopust JlaGopatopHbiii omsit No 1 CdopmupoBaTh mpesicTaBICHHE 3HaTh, KaKOE BJIMSHUE OKA3bIBAET Jlarunk
QMEKTPOIMTHIECKOR | Bryanye pacTBopHTENHA 0 BJIMSHUU PACTBOPHUTENS Ha BOJla Ha JMCCOLMALIMIO BEILIECTBA 3IEKTPOIIPOBOTHOCTH
JUCCOLIMALINH IMCCOLMALIAION JMCCOLMALNIO DIIEKTPOIIUTA
Teopus JlaGopatopHsit ormbIT No 2 DKCIepUMEHTAIBHO BBECTH YMeTb OnpesieNATh CUIIbHBIE 1 Jlatunk
ANEKTPONUTHYECKOH «CHIBHBIE ¥ CIAOBIC TOHATUE «CIA0BII ANEKTPOIIUT cia0ble ANEKTPONUTBI C IOMOIIBI0 | 3MEKTPOIPOBOJHOCTH
JIICCOLIUALIH. SMEKTPOTHTED JIaT4HKa 3IEKTPOIPOBOJHOCTH
CunbHble 1 cralble
3NEKTPOTUTHI
Teopust JlaGopatopHsiii oIt No 3 Cdopmuposarb 3HaTh 3aBUCHMOCTD JlaTunk
BNEKTPONUTHYECKOH «3ABICIMOCTS TpE/ICTaBICHUE O 3NEKTPOIPOBOIHOCTH PACTBOPOB OT | 3MEKTPONPOBOJHOCTH
JCCOLMALINH 5MEKTPONPOBOTHOCTH 3aBUCHMOCTH KOHIIEHTpALl{ HOHOB
PacTBOPOB CHIIBHBIX SJIEKTPONPOBOAHOCTH
SMEKTPOTHTOB OT PacTBOPOB OT KOHILIEHTPALUH
KOHI[EHTPAIIMH HOHOB) MOHOB
Teopust Tpaxtuyeckas paGora Ne 2 3aKpenuTh MPeICTAaBIEHNED YMeTb 9KCIIEPUMEHTAIIEHO JlaTunk
SHeI;ITcIégMggqle/ICI/II(OH «OTpeJIeiente KOHIEHTpAIH 3neK3TaBgI11CHg143(())CT}II/IOCTn onpgzéengné IéOHéIeI(-)ITpaII(I)H;O COJ‘;I/I B | 9MEKTPONPOBOJHOCTH
uccormar COIH TI0 YMEKTPONPOBOIHOCTH POTpOBOX PacTBOPE C TIOMOIIIBIOATIHK
pacTBopay PacTBOPOB OT KOHIIEHTPALIHH 3NIEKTPONPOBOAHOCTH
HIOHOB
Teopust JlaGopatopbiii oIt Ne 4 HccnenoBatb 0c00EHHOCTH [IpMeHsT 3HaHKS O peaKiiu Jlarumk
SHEKTPOTHTHYECKOH | BsayvioneiicTBie rHpOKCHIA TPOTEKAHHUS PEAKLIHH HEUTpau3aliu B UHBIX EKTPOIIPOBOIHOCTH,
JICCOLIMALIUH. Gapus ¢ CepHoii KHCIOTOi HeHTpanu3auu YCIOBHAX 103aTop 00bEMa
Peaxiuu nonnoro KUJKOCTH, Or0peTKa
obmeHa
Teopus JlaGopatopHbit orbT Ne 5 OKCIeprMeHTAIBHO TI0Ka3aTh 3HaTh, 4TO BCE PACTBOPUMBIE B Jlatunk
ANEKTPONUTHYECKOH «Obpasosane coneii 00pa3oBaHKE OHOB MPH BOJIE COJIH ABJISIOTCS CUIbHBIMH 3NEKTPOIIPOBOAHOCTH
JCCOIIMALIAH peakIuy aMMuaKa ¢ 3NEKTPOTUTAMA

AMMOHHA»

KucjioTaMu




9 XUMUYECKHe JlaGopatopHblii omsit Ne 6 N3yuenue okucIuTenbHO- Wwmerts npencrasienue o Hatunk TemnepaTypl
Oxit f;;fgggé_ «M3yuenne peakuuu 100 Eggggngnggﬁgl}gﬁm . Teggggngg%EI){eOK_Te TLIATHHOBBIN
BOCTaHOBHUTEIILHE B3AUMOJCHCTBIA CYIlbiTa P BLIZ[GJICi—II/IgM SHEpPrun BOCCTaHOBUTENIbHBIXPEAKLIUM
peaxmn (OBP) HATpHUS C IEPOKCUIOM
BOJOPOAA»
10 XuMHuuecKue JlaGopatopHslii omsit Ne 7 Jloka3zatb, 4TO B Ipolecce Wwmets npencrapienus o Jlaranx pH
pean OBP. | e p nxone | TTean O5F sovont s O
OKHCITHTENLHO- P I
BOCCTAHOBHTEJHHBIX Lenon peaKim
peaKumii»
11 Xumnyeckue JlaGopatopHsiii ombIT No 8 KomnuectBeHHO 3HaTh, 4TO METAILIBI SBISIOTCA JlaTunk HampsKeHUst
e S T ol
XapaKTCPACTIA CIIOCOOHOCTD MeTaJIyJ'IOB CIIOCOOHOCTBIO
BOCCTaHOBHTEIbHON
CIIOCOOHOCTH METAIIOB)
12 XuMuyeckue JIeMOHCTPAIIMOHHBIE OTBITHI N3yunTh 3aBUCUMOCTD 3HaTh 3aBUCHMOCTb CKOPOCTH [Ipubop mns
PeaKIyu. Ne2 «M3yuenue BIusHuSA CKOPOCTH PEaKLUH OT PeaKIiy OT Pa3TUYHbIX (AKTOPOB: WJLTIOCTPALIUH
CxopocTh XUMHUYECKON |  pa3muyHbIX (aKTOPOBHA pasnu4HbIX (HaKTOpPOB TEMIIEPaTypbl, KOHLEHTPALUH 3aBHCHMOCTU CKOPOCTH
peaxiuu CKOPOCTb PEAKLIMI) PearnpyroLIyX BEIIECTB, XHUMUYECKOM PeakLuy OT
KaTaJau3aTopa, IPUPOJIbI BELIECTB, YCIOBUIA
TUIOLIA/IU COPHKOCHOBEHHUS
BEILECTB
13 HewmeransL JIeMOHCTDALHOHHBIi ONIBIT DKCIIEpUMEHTAIIHOE U3y4ECHUE 3HaTh (U3NYECKUE U XMMUYECKUE  [AMIapar s poBE/IeHHs
["anorensl No 3 «3yuenne (usieckix (H3MYECKUX U XUMUYECKHX CBOWCTBA TaJIOT€HOB. XUMHYECKHX H%OHCCCOB
¥ XIMIHECKUX CBONCTB CBONCTB XJIOpa YMETh 3aHCIBATH yPABHECHNUS (AIIXP)
X10pa» PEaKIuii TaIOreHOB C METAJLIAMH,
HEMETaJUIaMH, X PA3IUYHYHO
OKHUCIHUTENbHYI0 CTIOCOOHOCTh
14 [ alore sl Tpaxtnueckas paGora Ne 3 Onpenenuts cofepKaHue VMeTh NpUMEHSATh Jlatunk

«Ompenenenue coaepxanus
XJIOPUMOHOB B TUTHEBON
BOZIE»

XJIOPH/I-HOHOB B HCCIIELYEMbIX
pacTBopax

MOHOCCJICKTUBHLIC JTAaTYHKNA

XJIOpUA-HOHOB




3HaTh 1a00paTOPHbIE CIOCOObI

Anmapart 1715 npoBeIeHus

15 Ceposozopof, JleMOHCTPALOHHBIA OIIBIT: I/Isytnmé nabopaTopHsbIe I
CybhuUIBI «TTonyHeHHe CepoBOTOpOa I CIIOCOOBI TOJTyYCHHS TIOJTY4YEHHUS CEPOBOJIOPOJIA, E€T0 xXhﬁl%gcmx p6ea1<u1/11/1
H3yeHHe ero CBOTICTE CepOBOIOPO/IA, €T0 CBOHCTBA I (uzmeckue u xumMuYECKHE ( ), Ipubop 1
T1a60DATODHEL OILIT: CBO¥CTBA CYIb(UIOB CBOUCTBA. YMETh POBOJUTD TIOMYYEHHUS Ta30B WK
paTop : KaueCTBEHHbIC PEAKIIMH HA anmapat Kurma
«CuHTE3 CepoBOIOpOJA. CEpOBOZIOPOT H COTH
KauecTBeHHBIE peakLuy Ha y
CePOBOTIODOT H CYITH(HIHD CEpPOBOJIOPOTHON KHCIIOTHI,
COCTaBJIATh COOTBETCTBYIOIINE
YpaBHEHHS XMMUYECKUX PEAKIUit
16 |Hewmerammbl. Oxcubt JleMOHCTPALIOHHBIiA OIBIT N3yunts cBoMCTBA 3HaTh (M3MUECKHIE U XUMIUUECKHE |ATITIapart JUTs POBECHHS
cepsl. CepHuCTas Ne 4«H3yuenne cBoiicTs CEpHHUCTOTO Ta3a CBOWCTBA CEPHHCTOTO Ta3a. YMETh | XUMHYECKHX PEAKI[Hil
KHCJIOTa CEpHHCTOTO ra3a 1 CePHHCTON 3QITMCHIBATD YPABHEHNUS PEAKIIHA (AIIXP)
KHCIOTEDy rasa ¢ BOJI0H, CO IIeT04aMu
17 Hewmetamsl. JlaGopatopHsiii omsit Ne 9 OKCIePUMEHTABHO JI0KA3aTh 3HAaTh, YTO pacTBop amMmuaKaB JaTunk
AmMmuax «OCHOBHEIE CBONCTBA TPUHAIEKHOCTD PACTBOPA BOJIE — CTA0BIi1 ANMEKTPOIUT. YMETh | JNMEKTPOIPOBOJTHOCTH
AMMUAKAY aMMHuaKa K clabbiM OTIPEIETIATH 3TO CBOUCTBO C
MEKTPOTHTAM TIOMOTIIBIO JTATYAKA
3MEKTPOIPOBOIHOCTH
18 Oxcnz azota (V) JleMOHCTpalmOHHBIE ONBITBL: | M3yunTh NPOMBIIUIEHHBIE U 3HATh MPOMBILLIEHHbIE 1 TepmopesucropHblii
«[lonyuenue oxcuna asora (IV)|  maboparopHsie crocoOb! nabopaTopHbIe CIOCOOBI MOMYYEHHS | IaTIHK TeMIIEPaTypbl,
¥ M3YYEHHE er0 CBOMCTBY; | moiydeHus okcuaa azora (IV), okcuza asora (IV), ero ¢pusuueckue |  marunkpH, naTduk
«OxkmcreHne oKcuaa a3ora (I [) | ero cBoiicTBa, mpuMeHEHHE B 1 XUMUYECKHE CBOICTBA. YMETh | JMEKTPONPOBOIHOCTH,
110 okcuza asora (IV)»; TMPOU3BO/ICTBE a30THOM KHCIIOTHI COCTaBIIATH COOTBETCTBYIOIIHE ammapar Juis
«BsaumoneiicTBue okcua a3oTa ABHECHUAXHUMUYECKHUX PEAKLMH. [IPOBEICHHS XUMUUIECKHIX
(V) ¢ Bom0ii 1 KHCI0POZIOM, TT0- MeTb 00BSACHATH MPUMEHEHHE peaximii (AIIXP),
JIy4eHHE a30THOH KUCIOTBI» okcuna azora (IV) B mpon3BocTBe | MarHUTHas MeEIIajKa
a30THOW KHCIOTHI
19 | A30THas KUCIOTA U TpaxTnueckas padora Ne 4 DKCIIEePUMEHTAIBHO VYMeTb UCTIONb30BATh JlaT4uK HUTpaT-MOHOB
e€ conu «OTipe/ienierme HMTpaTHOHOB B |  CTIPSACTHTS COEpikantie MIOHOCEJIEKTUBHBIE JATUMKHU JTIs
MHTATETEHOM PACTBOPE) HUTPAT-UOHOB B PACTBOPAX OIpE/IeNIeHNs HOHOB
20 MunepanbHble JaGopatopHsiit omsir Ne 10 OKCTIepUMEHTAILHO Pa3IuyaTh VYMeTb 3KCTIEPUMEHTANBHO Jlatunk
OIPENIENATh MOYEBHHY 3NEKTPONPOBOTHOCTH

ya0OpeHus

«OHpCI[eJ'IGHI/IC aMMHaYHON
CCIIUTPBI U MOYCBHUHBD?

MOYEBHHY U MUHEPAIbHBIC
ynoOpeHus




21  |Merammbl Kanbiuii. JlaGopatopbiii ombrr Ne 11 OKCIIepUMEHTATLHO 7 3HATh CBOMCTBA COEMMHEHUHKAIIBIIS JaTunk
CoenuHenus «BaanmozeiicTie YCTAHOBHTH 00pa30BaHIe ¥ €70 3HAYCHUE B IPUPOJIE H JKU3HHU |EKTPOIIPOBOTHOCTH,
KaJIbIHS W3BECTKOBOM BOMEL C CpelHei 1 KUCIOH comu YeJI0BeKa HM;g({)MTHai{I I\é(e)majllggﬁﬂ
YTJIEKUCIIBIM Ta30M» prOOp AT 0Ty
ra30B WK anmapar
Kunmna
22 Metamsr. XKemneso HaﬁopaTOpHI)Iﬁ ombIT No 12 HCCHCIIOBaTI) HPOHGCC 8 3HaTI), 4To Imponecc Koppo3nu ]:[aTllI/IK TTaBJICHUS
«OKYCIeHNe Kenesa Bo | ?"ICKTPOXHMHYECKOH KOPPO3HH METAIIIOB MPOTEKAET B
BIAKHOM BO3IYXE» JKenesa B BO3LyXe TIPUCYTCTBHH BOJIBI X KUCIOPO/IA.
HaTh (PaKTOPBI, YCKOPSIOLIKE
TIPOLIECC KOPPO3UH
17
HTOTO 0

Ilepeyenr TemM yueOHO-HMCC/IENOBATEILCKOWH NMPOEKTHOM [eATEJbHOCTH HIKOJIbLHUKOB

[IporpamMmoii MpexyCMOTPEHO BBIMIOMHEHHE MCCIEN0BATENbCKUX UIPOECKTHBIX paboT. B kauecTBe mpuMepa nprBeIeHbl HEKOTOPBIE TeMbI padoT.
U3yuenne menoyHOCTH pa3IuYHbIX COPTOB MbLIA M MOIOLIMX CPEICTB.

NuankaTopHble CBOWCTBA Pa3IMYHBIX PACTEHWH M IBETOB (C ompeneneHuem pHpacTBOPOB).
Onpenenenue kayecTa xiedonexapHoil Myku u xieba.

OnpeueneHHe Ka4eCTBa KUCIOMOJIOYHBIX IMPOAYKTOB.

Omnpenenenue 3aBUCUMOCTH M3MeHeHHS pH 1elbHOTO M MacTeprU30BaHHOTO MOJIOKA OT CPOKOB XPAHEHHUS.
U3zyuenne 3QQeKTHBHOCTH PA3THUUHBIX CONEBBIX TPEJIOK.

KOHCTp}WIpOBaHI/IC «XUMHYCCKUX I'PEJIOK», OCHOBAHHBIX HAa XUMHUYCCKUX PCAKIIHAX.
CunTe3 «Manaxuray B pa3IMIHBIX YCJIOBUAX.

I/IsyquHe KOppO3uH KeJIe3a B PA3JIMIHBIX YCIOBUAX.

10. BiusHne cBeTa W KHCIOPOJA HA CKOPOCTH PAslOKEHHsS PACTBOPA HOJIHMIA KAIIHs.
11. Onpenenenne KauecTBa BOIOMPOBOJHOM BOJBL.

12. JKéctkoctb Bogbl. Crioco0bl Ompe/ieneHnst KECTKOCTH BOJBL.
13. Bymaxsas xpomarorpaus. Xpomarorpadiueckoe pasjieicHiue BEIIeCTB.
14. XpycranbHoe cTekno. MOKHO JIH CTIONB30BATh JUTS XPAHEHHS! MTHIIH?

LNV AW —~

Hepeqeﬂb PEKOMEHAYEMbIX HCTOYHUKOB

1. Apckuii FO.M., lanunsa B.M. u ap. «Okosnorudeckue npoGieMsl: YTO MPOUCXOIUT, KTO BUHOBAT U YTO JAeJaTb»: yueOHoe nocodue. M.,
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