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PaGouasi nporpamMMma 1o npeamMery « XuMus»
¢ HCNOJIL30BaHHEM 000pyaoBaHus HeHTpa «Touku pocTay
g 8-9 ki1accoB

YuuTenp-cOCTaBUTEIIb:
Porauesa JI.A., yuutenb XUMHUH, BBICILIEH KaTETOPHUU



Jis u3ydeHus mpeaMeTa «XUMUs» Ha 3Tare OCHOBHOTO OO0IIero oO0pa3oBaHUs OTBOJIUTCS
136 yacoB:8 kiacc —68 yacos;9 Ki1acc—684acos.

JlannasioOpazoBaTenpHAsAIPOrpaMMaoOeceunBaeTyCBOCHUEY YAIIUMUCABAXKH CH X X 1
MHYECKUX 3aKOHOB, TEOPUH M MOHATUI; HOPMUPYET MPEICTABICHUE O POJNH XUMHUH B OKpY-
HKAIOIIEM MUPE M KU3HU 4enoBeka. [Ipu 37TOM 0CHOBHOE BHUMAHME YAETAETCSA CYIIHOCTH XUMH -
YECKUXPEAKIUNUMETOJAMUXOCYILIECTBIICHHUS.

OpmHUM M3 OCHOBHBIX MPUHIUIOB MOCTPOEHUS MPOTPAMMBI ABIAETCSA MPUHLIKI JOCTYIHO-
CTU. DKCTIEPUMEHTAJIbHBIE JJAHHbIC, TOJTYYEHHBIC YYAIMMUCS MPU BBITOIHEHUU KONHMYECTBEH -
HBIX OIIBITOB, MO3BOJIAIOT YYAI[UMCS CAMOCTOSTENbHO JIENaTh BBIBOJBI, BBIABIATH 3aKOHOMEp-
HocTu. [1oX0/1bI, 3aM0KEHHBIE B COIEPKAHUE MPOTPAMMBI Kypca, CO3/1al0T HEOOXOJUMBIE YC-
JNOBUSAUTICUCTEMHOTOYCBOCHUAY YAIIIMUCIOCHOBHAY KM, ITsI00€CTICYeHUAPA3BUBAIOIIET O
BOCMIUTHIBAIONIETO  BO3JCHCTBUS OOy4eHHs Ha JUYHOCTh ywamerocs. {Dopmupyemsie
3HAHUSANOIKHBl CTaTh OCHOBOM CHUCTEMbl YOCKJICHUH IIKOJbHHUKA, LHEHTPAIbHBIM SAPOM €ro
HAyYHOTOMHPOBO33PECHHU.

O0pazoBarenbHas IPOTPaMMAINo3BOIISIET HHTETPUPOBATh PEATU3yeMble TOAXObI, CTPYKTYPY
M COJepXaHue TpH OpraHu3aiuu oOydeHus Xumuu B 8—9 KmaccaX, BBICTPOGHHOM Ha
0a3ento00rou310CTyHBIXyueOH0-MeToAnIeckuxkommiekcos( Y MK).

UcnonbzoBanneobopynoBanusi« ToukapoctaynpupeanusanuugannoiOllnossomsercos
NaTbYyCIIOBUA:

+ ANSApacIIupeHusICoIePKAHUAIIKOILHOTOXUIMUYECKOT000Pa30BaAHNS;

+ IJIATOBBINICHUANO3HABATEIbHOMAKTUBHOCTHOOYYAO I UX CSIBECTECTBEHHO -

HAaYYHOHOOTACTH;
+ IApa3BUTUIMYHOCTUPEOEHKABIIPOIIECCEO0YUSHUAX MUK, ETOCTIOCOOHOCTE i, hopMu
POBAHUSNYI0BIETBOPEHUACOINATLHO3HAUMMBIX HHTEPECOBUIIOTPEOHOCTEH;

+ AnspaboThICOJapEHHBIMUIIKOIbHUKAMHU,0pPTAHU3AMNUXPA3BUTHABPA3TUYHBIX00 -

nacTIx00pa3oBaTebHON, TBOPUECKOMICATETLHOCTH.

Ilnanupyemblepe3yJIbTATHIOCBOCHUSIY4eOHOTONPeAMeTa« XUMHS) CONMMCAHNEM
YHHBEPCAJIbHbIXy4eOHbIX1CHCTBHIA,
J0CTUTAeMBIX00y YA HIMMHCS

Ju YHOCMHbIEpE3Y/ibman bl

Oo6yuarowuiicAnoIy4uUmeo3MoHNCHOCMbONAGOPMUP08AHUACLEOYIOUUXTUYHOCHIHBIX
YVII:

+ OTpE/IeNeHNEeMOTHBAMHI3Y YeHUAY9e0HOTOMATepHAIa;

+ OLIEHMBAHUEYCBAHBAEMOT0y4eOHOrOMaTepHaa, iCX0AIM3COIHATbHBIXUTMYHOCTHBIXIIEH
HOCTEH;

+ TIOBBIIIEHUECBOETOOOPA30BATEILHOTOYPOBHIANYPOBHATOTOBHOCTU KU3YYEHUIO0C-
HOBHBIXHUCTOPHYECKUXCOOBITHIA,CBSA3aHHBIXCPA3BUTHEMXUIMUUHOOIIECTBA;

* 3HAHUETPABUIINOBEICHUABYPE3BBIUANHBIXCUTYALHSX;

* OLICHMBAHUECONNATbHOIN3HAYUMOCTUIIPO(DECCHI,CBA3AHHBIXCXIMUEIH;



+ BIIAJICHUETIPaBIIaAMUOE30MaCHOT000palleHUACX UMITYECKUMUBEIIECTBAMUIO00DY -

JIOBAHUEM, [IPOSABIEHHEIKOIOTUUECKOMKYIIBTYPHI.

Memanpedmemmolepe3yivmamul

Pecyiamuenuvie

O6yuawuiicAnOIYHUMe03MONCHOCIbOTADOPMUPOBAHUACTEOYIOUUXPEYIAMUBHBIX Y

VII:

+ ICJICIOoJIaranue, BKJIIOYasd MIOCTAHOBKY HOBBIX I_IGJ'ICI\/'I, Hp606p2130BaHI/I€

MPaKkTUYECKOW3aaul B  MO3HABATENbHYI0, CAMOCTOATENbHBIH — aHANM3  YCIOBHH

JOCTHKCHUA eJin Ha ocC-

HOBCy‘léTaBBII[eJ'ICHHbIXY‘II/ITCJ'ICMOpI/IeHTI/IpOBﬂeﬁcTBI/IHBHOBOMY‘IG6HOMMaTepI/IaHe;

. HJ'IaHI/Ip0BaHHeHYTI/II[OCTH)I(eHHHHeJICfl;

CTaHOBJICHHUEIIETIECBBIXIPUOPHTETOB, BHIICICHAEAb TEPHATUBHBIXCII0COO0BIOC THKE-
HUsLeNUUBbIOOpHaKOoeed P hekTHBHOTOCTIOC00;
YMEHHECAMOCTOSTEIbHOKOHTPOTHPOBATECBOEBPEMAMYTIPABIIATHHM,;
YMEHHETPUHUMATPEIICHUABIPOOIEMHOHCHTY LU,
TMOCTaHOBKAYYeOHBIX3a/1a4,COCTABNCHUETIAHANIIOCICI0BATEbHOCTH/IEHCTBAUI;
OpraHM3auAPa00YeroMeCcTanpUBbIIONHEHHUX IMIYECKOTOIKCIIEPHMEHTA,;
MPOTHO3UPOBAHUE PE3YNbTaTOB OOYYECHHS, OICHHBAHME YCBOSHHOTO MaTrepuana,
OIIEHKaKaueCTBANYPOBHATIONYICHHBI X 3HAHIH,KOPPEKIUAMLIAHANCTIOCO0a1eHCTBUSTIP
HHEOOXOJMMOCTH.

Ilo3nasamenvivie

Obyuarowutics noxy4um 603MOACHOCMbOTA POPMUPOBAHUS

crnedyrowuxnosnasamenvroixyVJy[:

TIOMCKUBBIICIEHHEUHDOPMATIHH;

aHaM3 YCJIOBHH M TpeOOBAHMI 3a/1auM, BBIOODP, COMOCTABICHHE M 00OOCHOBAHHE CIOCO-
OapeleHuA3a1a4u;

BBIOOp Hambomee 3P(DeKTUBHBIX CTIOCOOOB peleHNs 3aaud B 3aBUCUMOCTH OT KOHKpET-
HBIXYCJIOBHU;

BBIJIBIDKEHIEH000CHOBAHNETUIOTE3BL,BHIO0PCIIOCO0ACENPOBEPKH;

CaMOCTOAITENBHOE CO3JIAHHE ANTOPUTMA NEATENbHOCTH TIPH PEIIeHHH MpoOIeM TBopde-
CKOTOUTIOMCKOBOT0XapaKTePa,;
YMEHUAXaPAKTEPH30BATHBEIIECTBANIOCOCTABY,CTPOCHHIONCBOHCTBAM,;

OTIMCHIBAHME CBOWCTB: TBEPABIX, KUIKHUX, Ta3000pa3HBIX BEMIECTB, BBIICICHIE UX CYIIe-
CTBEHHBIXTIPH3HAKOB,

1300pakeHNe COCTaBa MPOCTEHIINX BEIIECTB C MOMOINIBI0 XUMIUUECKUX GOpMyT | CyII-
HOCTUXMMIYECKAXPEAKINHACTIOMOIbIOXUIMAYECKUXY PABHEHIH;

TpoBe/IeHNE HAOMIOCHNH, ONMCAHNE TIPU3HAKOB M YCIOBUH TEUCHUS XMMUIECKUX peak-
111, BBITIONHEHNE XMMUYECKOTO dKCTIEPUMEHTA, BHIBOJBI HA OCHOBE aHanmm3a Habmose-



HUI 32 SKCIIEPUMEHTOM, pelleHHe 3a/ay, MOdy4YeHne XMMHYEeCKoi nHopMaluy u3 pas-
JINYHBIXUCTOYHUKOB;

YMEHUEOPTaHMU30BbIBATHHCCIIEJ0BAHUECLENIBIOIPOBEPKUTHIIOTES;
YMEHHE1e1aTbyMO3aKI0UeHUSA( MH 1y KTHBHOEUTIOAHAIOT Y ) ABBIBO/IB;

yMeHHE OOBEKTHBHO OLECHMBATh MH(QOPMALMIO O BENIECTBAX M  XUMHYECKHX
TPOLECCAX, KPUTUUECKUOTHOCUTBCAKIICEBIOHAYYHOUH POpMATIHHL.

KOMMVHMKCZWZM@HZ)Z@

O6yyaowuicaAnoIyYumeo3Mo*CHO Cmb OIAQOPMUPOBAHUACTEOVIOWUXKOMMYHUKAMUG -
HuixYV]][:

TMONHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBHHM C 3aJauyaMH |
YCIOBUSMUKOMMYHHKAIIUH;

aJICKBaTHOE MCTIOJNb30BAHNE PEUYEBBIX CPEICTB JUIS YYACTHA B JUCKYCCHH M apTyMEHTa-
IMUCBOCHTIO3UIIMH, YMEHUETIPEICTABIATEKOHKPETHOCCOIEPIKAHUECCOOOIICHHEMETO B
MACBMEHHON H YCTHOH (opme, ompeneneHue CHOCO00B B3aAMMOJCHCTBUS, COTPY.-
HUYECTBOBIOMCKEHCOOPEHH pOopMaIliy;

ompefeNeHne Croco00B B3aMMOJIEHCTBHS, COTPYIHHYECTBO B TMOUCKE W cOOpe MHGOP-
MAIlMH, YYacThe B JUANOTe, TAHAPOBAHUE OOMKX CIOCOOOB pabOTHI, TIPOSBICHUE yBA-
KUTEIBHOTOOTHOCHUAKIPYTHMY YA IMCS

OTIMCAHKE COMCPKAHUS BBIONHIACMBIX JCHCTBHIL C I€TbI0 OPUECHTHPOBKH B MPEIMETHO-
MPAKTUYECKOWICATETbHOCTH;

YMEHHS YIUTHIBATH Pa3HbIC MHEHHS M CTPEMUTHCS K KOOPAMHAIMH PA3THYHBIX TO3HIIHIA

BCOTPYAHHUYICCTBC,

(bopmynupoBaTh COOCTBEHHOE MHEHHE W TMO3HINIO, APTYMEHTHPOBATh M KOOPIUHHPO-
BaTh €€ ¢ MO3MIMAME MAPTHEPOB B COTPYAHMYECTBE MPH BBIPAOOTKE OOIIETO pelieHHs
BCOBMECTHOWIEATEIbHOCTH;

OCYIIECTBIATH B3AUMHBIH KOHTPOJb U OKA3bIBATh B COTPYAHUYECTBE HEOOXOAUMYIO B3au -
MOIOMOILb;

MIAHUPOBaTh 00mEe CcrmocoOsl  pabOTH; OCYIIECTBIATh KOHTPOIb, KOPPEKIHIO,
OLIEHKYICHCTBUINIAPTHEPA, yMEThYOCKAATb;

HCTIONb30BATh aJI€KBATHBIC S3BIKOBBIE CPENCTBA NS OTOOPAKEHUS CBOMX UYBCTB, MBIC-
nel, MOTHBOB U MOTPeOHOCTEH; 0TOOpakaTh B peun (Omucanue, 00bSICHEHHE) COepkKa-
HHUE COBEPIIAEMBIX IEHCTBHIl, KaK B ()OpPME TPOMKOH CONMATH3MPOBAHHON PEdH, TaK U
BQOpMEBHYTpPEHHEHPEUH;

pa3BUBATh KOMMYHHKATHBHYIO KOMIIETEHIUIO, UCTIONb3YS CPEICTBA YCTHOM M MUChMEH-
HOMl KOMMYHHKAalMM TIpu paboTe ¢ TeKcTaMd Y4yeOHHKa U JOMOJHUTENbHOM
JIUTEPATYPOi,CIPABOYHBIMU  TAONMMIAMH, TPOSBIATH TOTOBHOCTb K YBAKECHUIO HHOU
TOYKH 3PEHUS TIPHOOCYKICHUUPE3YIbTATOBBBINOIHEHHOUPAOOTHI.

IIpeomemmnuviepesynvmamot



Obyuarowuicanayyumcs.

+ TIPUMEHATHOCHOBHBIEMETOIBIIIO3HAHKS: HAOMIOIEH e, U3MEPEHIE, YKCTIEPUMEHT;

+ OTMHUCBHIBATHCBOWCTBATBEPABIX, KM AKHX,Ta3000pa3HBIXBEIIECTB, BB ICASAUXCYIIE -
CTBCHHBICTIPU3HAKH;

* PacKpHIBaThCMBICI3aKOHACOXPAHEHIAMACCHIBEIIECTB,ATOMHO-MOIEKY IS PHOUTEO-PHH;

© pa3nMYaThXUMUUECKIeN(PU3MICCKUESBICHNS, HA3bIBAThIPU3HAKIIY CIOBHATIPOTE -
KaHUSIXUMUYECKUXPEAKITHIA;

+ co0nroaThIpaBrIabe30nacHONPabOTHIIPUIIPOBEIEHUHOTIBITOB;

+ TONB30BAThCANA00PaTOPHBIMOOOPYI0BAHUEMUTIOCY I0M;

+ TIONy4aTh,cOOMPaTBra3000pa3HbIEBENECTBANPACTIO3HABATHHX;

© XapaKTepu3oBaTh ~ (DHM3UUECKHE W XUMHYECKHE CBOWCTBA OCHOBHBIX  KITAcCOB
HEOPTaHWYECKNX COEMHEHWH, MPOBOJUTH OIBITHl, MOATBEPKIAIONINE XUMHUYECKUE
CBOICTBA M3YYEHHBIXKIACCOBHEOPTAaHNYECKIXBEIIIECTB;

© pacKpblBaTh CMBICT  TIOHATHS ~ «PAacTBOP», BBIUUCIATH  MAcCOBYIO  JIOTHO
PacTBOPEHHOTOBEIIECTBA B PACTBOPE, TOTOBHTH PACTBOPHI C OMpPENENEHHON MaccoBOi
JI0JIel pacTBOPEHHOTOBEIIECTBA;

© XapaKTepu30BaTh 3aBUCUMOCTh (DM3MUECKHX CBOWCTB BEIIECTB OT THNA KPUCTAILIMYE-
CKOMpPENIETKI,0Npe eI ThBIX UMUIECKOHCBA3UBHEOPTAHMYECKUX COSTMHEHHUSAX

* PacKpbIBaTh OCHOBHbIC MOJNOKEHUS TEOPUU SIEKTPOIUTHUECKOH JUCCOLMALMM, COCTAB-
NATh  YPaBHEHHS OIEKTPOIUTHYECKOH JMCCOUMALMU KUCIOT, IIenoyed, conell u
peaKkMiHOHHOT000MEHa;

* PAcKpbIBaTh CYI[HOCTb OKHMCIMTENbHO-BOCCTAHOBUTEIBHBIX PEAKLMil, ONpe/eaTh OKUC-
JTUTENb MU BOCCTAHOBHUTEIb, COCTAaBIATb  yPABHEHMS OKHCITUTENBHO-
BOCCTAHOBUTENbHBIXPEAKIIHH;

* Ha3bIBaTh(haKTOPbI,BIUAIOIIHEHACKOPOCTbXUMUYECKONPEaKIIHH;

© XapaKTepU30BaThbB3aNMOCBA3bMEKTYCOCTABOM,CTPOCHUEMHUCBOIICTBAMHEMETAT -
JIOBUMETAJLIIOB;

* TPOBOAUTHOMBITHIIONOTYYCHHIOMH3Y YeHUIOXUMUYECKUXCBOMCTBPA3INYHBIXBELIECT
B;

* TPaMOTHOOOPAIIAThCACBENIECTBAMUBIIOBCEAHEBHOIKIU3HU. O0YUaOWUIICANOLY YUMBOZMONC
HOCMbHAYYUMbCA:

* BBIJIBUTATh U TIPOBEPATH HKCIEPUMEHTANBHO THIOTE3bl O XMMUYECKHX CBOWCTBaX BeE-
IIECTB HAa OCHOBE MX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE pe-
AKIMH,0XapPAKTEPEUTIPOAYKTAXPA3TMYHBIX X IMUYECKUX PEAKIINH;

+ XapakKTepH30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOMCTBAM, yCTaHABIMBATH MpPU-
YMHHO-CJIE/ICTBEHHBIECBA3M MEX/Y JaHHBIMHI XAPaKTEPHCTHKAMHU BEIIECTBA;

* COCTABJIATbMOJIEKYJISPHBICHIIOIHBICHOHHBIEYPABHEHUATIOCOKPAIIEHHBI MUOHHBIMYPA
BHEHUSAM;

+ TPOTHO3UPOBATH CMOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WU BOCCTAHOBH-



TEJIbHBIECBONCTBACYYETOMCTENIEHE HOKUCTIEHUANIEMEHTOB, BXOIALINXBETOCOCTAB;
BBIJIBUTaTh U NIPOBEPATH SKCIEPUMEHTANIBHO THIIOTE3BI O PE3yJbTaTaX BO3IEHCTBHA pa3-
NTMYHBIX pAKTOPOBHAU3MEHEHUECKOPOCTUXUMUYECKONPEAKIIUY;

HCMOJIb30BaTh MPUOOPETEHHDBIE 3HAHUS 7S SKOJNOTMYECKHM I'PaMOTHOTO MOBEAEHUS
BOKpYKaloLEHCpee;

HMCTIONb30BaTh MPUOOPETEHHBIC KIIOYEBbIE KOMIETEHLMH MPU BBITOIHEHUH IMPOEKTOB
MpELIEHNH Y4eOHO-UCCIEN0BATENBCKUX 3a/1a4 [0 U3YYEHHIO CBOICTB, CIIOCOO0B MOJTyYe-
HUSMPACIIO3HABAHUABELIECTB;
00bEKTUBHOOLIEHUBATHUH()OPMALIMI0OBELIECTBAXUXUIMUIECKUXTPOLIECCAX;

0CO3HABATh 3HAYEHHE TEOPETHMUECKUX 3HAHUM MO XMMHUHU AN MPAKTUYECKOH JEATENbHO-
CTUYEIIOBEKA;

CO37aBaTh MOJEIM M CXEMBl JUI pEIICHHS Y4YeOHBIX M TIO3HABATENBbHBIX 3aj1au;
TIOHUMAThHEOOXOIMMOCTD COOIIOICHUS TIPEANMCAHUH, IPeIaraeMbIX B MHCTPYKIHSIX TI0
HCIIOJB-
30BaHUIONICKAPCTB,CPEACTBOBITOBONX MMM HIP. Y CTAHABICHACIICICBBIX IPHOPUTETOB, BBIJIC
JICHUEATbTEPHATHBHBIXCTIOCO00BI0CTIKEHU ATICTMUBBIOOPHAN001eed() HEKTUBHOTOCTIO
co0a;

YMEHHECAMOCTOATEIbHOKOHTPOJIMPOBATECBOEBPEMSHYTIPABIIATEHIM;
YMEHHETPUHUMATPEIICHUABIPOOIEMHOHCHTY AL,
NMOCTaHOBKay4eOHBIX3a/1a4,COCTABICHIETLTAHANIIO CITIEI0BATEIbHOCTH ICHCTBHIA;
OpraHu3anuApad0YeroMecTanpUBHINOTHEHUHX MMHIECKOT0IKCIICPHMEHTA,
TMPOTHO3MPOBAHNE PE3YJIBTATOB O0YYEHHS, OILCHMBAHME YCBOEGHHOTO MaTepHaa,
OLICHKAKaYeCTBANYPOBHSIMONYyICHHBIX3HAHUH, KO PPEKIUATIIAHANCIIOCO0aICHCTBUSIID
HHEOOXOIMMOCTH.

Ilo3nasamenvuwie

Obyuarowutics noxy4um 603MOACHOCMbOTAL POPMUPOBAHUS

crnedyrwuxnosnasamenvroixy'VJy[:

TIOMCKUBBIIEIEHHEHH(DOPMATIHH;

aHaJTN3 YCIOBHH M TpeOOBaHMiA 3a/1aum, BEIOOP, COMOCTaBIEHHE M 0OOCHOBAHME CMOCO-
OapeleHuA3a1a4u;

BBIOOp Hambosee YQYEKTUBHBIX CIIOCOOOB PEIIECHHS 331a49M B 3aBHCHMOCTH OT KOHKPET-
HBIXYCJIIOBHU;

BBIIBUKEHIEN000CHOBAHETUMOTE3BI, BEIOOPCIIOCO0ALEMPOBEPKH;

CaMOCTOSITENBHOE CO3JIAHAE ANTOPUTMA NEATENbHOCTH MPU PEHICHHH TPoOieM TBOpYe-
CKOTOUTIOMCKOBOT0XapaKTEPa,;
YMEHUAXaPAKTEPH30BATHBEIIECTBANIOCOCTABY,CTPOCHHIONCBOHCTBAM,;

OTIMCHIBAHKME CBOWCTB: TBEPABIX, KUIKHUX, Ta3000pa3HBIX BEMIECTB, BBIICICHHE UX CYIIE-
CTBEHHBIXIPH3HAKOB,

1300pakeHNe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYT U CYII-



HOCTUXMMHYECKUXPEAKIMICTIOMOLIbIOXUMUIECKUXYPABHEHHI;

TpoBeeHUe HAOMI0ACHNH, ONMCAaHUE IPU3HAKOB M YCIOBUH TE€UEHUS XMMUYECKUX peak-
1M, BBIMIONHEHNE XUMUYECKOTO 3KCTEPHMEHTA, BBIBOJABI HAa OCHOBE aHaM3a Habmroje-
HUI 32 SKCIIEPUMEHTOM, PELICHUE 3a/1a4, TONy4eHHe XUMUUeCKON HHPOpMalu U3 pas-
JINYHBIXUCTOYHUKOB;

YMEHUEOPTaHN30BbIBATHHCCIIEJ0BAHUECLEIBIOIPOBEPKUTUIIOTES;
YMEHHeIe1aTbyMO3aKII0UeHUSA( MH 1y KTHBHOEUIIOAHAIOT Y ) HBBIBO/IB;

yMeHHe OOBEKTHBHO OLCHMBATh HMH(QOPMALMIO O BENIECTBAX KM XUMHYECKUX
TPOLECCAX, KPUTUUECKUOTHOCUTBCAKIICEBIOHAYYHOHUH POpMATIHHL.

KOMMVHMKCZWZMGHZ)Z@

O6yuawuiicAnoIyuUmeo3MoHCHOCMbONADOPMUPOBAHUACTEOVIOUUX KOMMYHUKAMUBHbI
xVVJI:

MONHOE ¥ TOYHOE BBIPAKEHME CBOMX MBICIEH B COOTBETCTBUM C 33Ja4yaMd U
YCIOBUSMUKOMMYHHUKALIUH;

aJIeKBaTHOE MCTIONb30BAHUE PEUEBBIX CPEJCTB IS YUacTUs B JUCKYCCHU M apryMeHTa-
IMMCBOCHTIO3 UM, YMEHUETIPEICTABNATEKOHKPETHOECO IEPKAHUECCOOOIEHUEMETO B
MUCbMEHHOW M YCTHOH (opMe, ompeneneHue crnocoOOB B3aMMOJEHCTBHS, COTPY.-
HUYECTBOBMOMCKEUCOOPEHH popMaliy;

ompeJieNieHne Croco00B B3aMMOJECHCTBUS, COTPYAHUYECTBO B TOHMCKEe W cOope uH Op-
Malli¥, y4acTue B JMaJore, MIAHKPOBaHHE 00X CMOCcO00B paboThl, MPOSBIEHNE YBa-
KUTENBHOTOOTHOIICHUAKIPYTHMY YA IMCS;

OMUCAHUE CONEPXKAHMS BHITIONHAEMBIX TEHCTBUH C IEbI0 OPHUEHTUPOBKU B MPEAMETHO-
MPaKTUIECKOUIEeITENIbHOCTH;

YMCHHUS YYHUTBIBATL PA3HBIC MHCHHUA MW CTPCMUTHCA K KOOPJAWMHALIMK PA3JIMIHBIX

NO3UIMIl  BCOTPYTHUYECTBE;OPMYINPOBATh COOCTBEHHOE MHEHHE U MO3HIUIO,

apryMEHTUPOBATh ¥ KOOPAMHUPOBATH €€ C MO3ULUAMU MAPTHEPOB B COTPYIHUYECTBE IIPH

BBIPa0OTKE 00MIEr0 penieHrs BCOBMECTHOMIEATEILHOCTH;

* OCYIICCTBIATH B3aMMHBII KOHTPOJb M OKa3bIBaTb B COTPYAHHYCCTBC HGOGXOI{I/IMYIO

B3aMMOIIOMOIIb,

+ IUTAaHUPOBaTh 0O0IIME CrMOCOOBI PaboTHI; OCYIIECTBIATH KOHTPOIb, KOPPEKIIHIO,

OLIEHKY/IeCTBUMNIAPTHEPA,YMEThY 0K IaTh;

* HCIIOJIB30BATh aJCKBATHBIC A3BIKOBLIC CPCIACTBA IJIA 0T06pa)K€HI/I$I CBOMX 4YBCTB, MBLIC-

nel, MOTHBOB U MOTPEOHOCTEH; 0TOOpakaTh B peun (Omicanue, 00bSICHEHNE) COepKa-

HHUE COBEPIIAEMBIX IEHCTBHIl, KaK B ()OPME TPOMKOH CONMATH3MPOBAHHON PEdH, TaK U

BHOpMEBHYTpEHHEHPEUH;

* pa3BHBAaTb KOMMYHHUKATHBHYI0 KOMIICTCHIIMIO, UCIIOJIB3YA CPCIACTBA YCTHOﬁ 1 IMMCbMCH-

HOMl KOMMYHHKAaIMM TIpu paboTe ¢ TeKcTaMd Y4yeOHHKa U JOMOJHUTENbHOM

JIUTEPATY PO, CIPABOYHBIMU  TAONMIAMH, TIPOSBIATH TOTOBHOCTb K YBAXKCHUIO HHOU

TOYKH 3PEHHUS IPHOOCYKICHUUPE3YIbTAaTOBBBIIOTHEHHOHPAOOTHI.

®opMbIKOHTpOJIA



Kontposnbs pesynbratoB o0yueHus B cooTBeTcTBuM ¢ aanHo# OII mpoBoautcs B popme
MUCbMEHHBIX M KCTIEPUMEHTAIBHBIX PadoT, MPeANoaraeTcs mpoBeaeHHEe TPOMEKYTOUHOM
1 UTOTOBOMATTECTALIHH.

Conep:kanmne yueOHOro npeamera « XuMHs»

B cucreme ecrecTBEeHHOHay4yHOro oOpa3oBaHUA XWUMHUA KakK Yy4yeOHBIA mpeaMer
3aHMMAaeT Ba)XHOE MECTO B NMO3HAHWU 3aKOHOB MHPHUPOAbI, (HOPMHUPOBAHWU HAYUHOU
KApTUHBl MHpA, CO3JAAaHUM OCHOBbI XMMHMUYECKHX 3HAHHMH, HEOOXOAUMBIX IS
IIOBCETHEBHOM JKM3HM, HAaBBIKOB 3J0pPOBOTO M 0€30IIaCHOrO JUIsl 4YeJIOBEKa U
OKpy)Xalolllel €ero cpeabl o0Opa3a KU3HU, a TAaKKE B BOCIHUTAHUM HKOJOTMYECKOU
KYJbTYPBHI.

VYcenemHocTh HM3y4eHMST XUMHUM CBSI3aHA C OBJIQJICHUEM XHUMHYECKHM SI3BIKOM,
coOmoieHneM TmpaBui  Oe3omacHOM pabOThl MpPU  BHINOJHEHUH XUMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHUEM MHOTOYUCIIEHHBIX CBA3EH XMMHUU C APYTUMHU MPEIMETAMU
IIKOJIBHOTO Kypca.

[Iporpamma BkiIFOYaeT B ceOsl OCHOBHI HEOPTraHWYECKOW M OPraHUYECKOW XHUMHHU.
['maBHO# maeelt mporpaMMsbl SBIISETCS CO3/1aHUE OA30BOT'0 KOMIIJIEKCA OMIOPHBIX 3HAHUM
10 XMMUH, BEIPAKEHHBIX B JOpMe, COOTBETCTBYIOIIEH BO3pACTY 00 yUaIOIIMXCS.

B copepxaHuum [OaHHOrO Kypca MPEACTaBICHbI OCHOBOIOJAralolue XUMHUUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOUIME H3YYEHUE COCTaBa M CTPOEHUS BEILECTB,
3aBUCHUMOCTH HMX CBOHCTB OT CTPOEHHS, IPOTHO3MPOBAHHE CBOWCTB BEILECTB,
UCCIIEJOBAHNE 3aKOHOMEPHOCTEM XHMHWYECKUX MPEBPAIICHUN W IMYTEW YIIPABICHUSA
UMHU B LIEJISIX MTOJTYYEHHS BEIECTB U MAaTE€pPUAJIOB.

TeopeTnueckyl0o OCHOBY H3YYEHUS HEOPraHMYECKONM XHWMHH COCTAaBIIIET ATOMHO-
MOJIeKyJIsipHOEe yueHue, Ilepumoamueckuit 3akoH [[.MI. MenngeneeBa ¢ KpaTKuMu
CBEICHUAMU O CTPOCHHM aToOMa, BHUJAX XUMHUYECKOW CBSI3H, 3aKOHOMEPHOCTAX
MIPOTEKAHUSI XUMUYECKUX PEAKLIHM.

B wu3ydyeHunm Kypca 3HA4YWTENbHAS POJb OTBOJAUTCS XUMHUYECKOMY SKCIICPUMEHTY:
MPOBEJACHUIO TPAKTUYECKUX M J1abOpaTOpHBIX paboT, OMHCAHHUIO PE3YJIbTaTOB
YYCHUYICCKOTO IKCIEPUMEHTa, COOJFOACHUIO HOPM M TMpaBWiI 0e30macHOW paboThI B
XUMUYECKON J1Ta00paTOpHH.

Peanuzanms manHOW mporpamMMmbl B Mporiecce OOYYEeHHS TO3BOJIUT OO0YYaIOIUMCS
YCBOWUTH KIIFOUEBBIE XMMWYECKHE KOMIIETEHIIMM W IOHATh POJIb M 3HAYCHUE XUMHHU
Cpeau Ipyrux HayK O MPUPOJE.

N3yuenne npenMera «XuMus» B 4acTH (GOPMHUPOBAHUSL Yy OOYHAIOUIUMXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHHS OOIICHAy4YHBIX METOJA0B (HaOJIoJeHUE, HU3MEpEeHue,
AKCHEPUMEHT, MOJICIUPOBAHUE), OCBOCHMS MPAKTHUYECKOTO MNPUMEHEHUS Hay4HbBIX



3HAaHUM OCHOBAaHO HA MEXIPEIMETHBIX CBA3AX C mpeameramu:«buonorusy,
«'eorpadus», «Ucropus», «Jluteparypay», «MartemaTnka», «OCHOBbI 0€30MaCHOCTH
KUZHEAECATEIbHOCTIY, «Pyccknil s3b1Kk», «PUBHKA», « IKOIOTHUS».

HCpBOHa‘IaHBHBIC XUMHYCCKHUC ITOHATHUA

[Ipeamer xumuu. Tena u BemectBa. OCHOBHBIE METO/BI TMO3HAHUS: HAOIIOICHUE,
U3MEpPEHUE, IKCIEPUMEHT. PUBMUECKUE U XUMUYECKHUE ABJIEHUS. YUCThIE BEIIECTBA U
cmecu. CriocoOwl pazaeneHus: cmeceid. Arom. Mosekyna. XUMUYECKHUIM 2IeMeHT. 3HAKU
XUMHUYECKHX BJeMEeHTOB. IIpocTbie W clokHbBIE BellecTBa. BaneHTHOCTh. 3akoH
MOCTOSIHCTBA COCTaBa BelecTBa. Xumuueckue Gpopmysbl. MHaekcel. OTHOCUTEIBHAS
aTOMHAasi W MOJIEKYJsipHass Macchl. MaccoBasg [0 XUMHUYECKOTO »JJEMEHTa B
COCIMHEHUU. 3aKOH COXPAHEHUS] MacChl BEHIECTB. XHUMHUYECKHE YpPaBHECHUS.
Koaddunmentsl. YcinoBuss U npu3HaKu MPOTEKAHUS XUMHUYECKUX peakiuid. Moibp —
€JIMHMIIA KOJINYECTBa BellecTBa. MosipHas Macca.

Kucnopoa. Bogopon

Kucnopon — xumuueckuil sneMeHT U mpoctoe BemectBo. O30H. CocraB BO3myxa.
dusnueckue W XUMHUYECKHE CBOWMCTBAa Kuciopona. IlomyuyeHne u mHpUMEHEHHUE
kuciopona. TermmoBoit 3ddekt xumuueckux peaknuid. Ilonstue o0 23K30- u
SHIOTEPMHUYECKUX peaKusaxX. Bogopol — XMMHUUECKU 3JIEMEHT U MPOCTOE BEUIECTBO.
duznyeckue U XUMHUYECKHE CBOMCTBA Bojopoaa. [lomydeHune Bogopoia Bi1adbopaTopuu.
[TonyueHnue BogOpoJa B NpOMBILIIEHHOCTHU. [IprMenenne Bogopoaa. 3akoH ABOraapo.
Monspabiii o0beM ra3oB. KadecTBeHHBIE peakIMM Ha Ta3000pa3HbIe BEIIECTBA
(xucnopon, Bogopon). O6GbeMHbIC OTHOIIEHHUS Fa30B MPU XUMUYECKUX PEAKIIUAX.

Bopa. PactBopsl

Bopna B npupone. Kpyrosopot Boab! B ipupoae. @u3n4ecKue 1 XUMUYECKUE CBOMCTBA
Boabl. PacTBopsl. PacTBopuMOCTh BemecTB B Boje. KoHIEHTpamus pacTBOPOB.
MaccoBast 10J1s1 paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

OCHOBHBIE KJIaCChI HCOPTraHUYCCKHUX COGI[I/IHGHI/Iﬁ

Oxcunpl.  Knaccudpukamus. Homenkmatypa. ®dwusmveckue CBOWCTBA  OKCHUJOB.
Xumuueckue cBoilcTBa okcuaoB. llomyueHue u mpumeHeHHe OKCUA0B. OCHOBaHWUSI.
Knaccudpukanua. Homenknarypa. ®Pusnueckue cBoicTBa ocHoBaHuil. IlomydeHue
OCHOBaHMM. XMMHWYECKHE CBOMCTBA OCHOBaHWU. Peakius HeuTpamuzanuu. KuciaoTsl.
Knaccudpukanua. Homenknatypa. ®Pusudeckue cBoiicTBa KucnoT. I[lomyuenue wu
MPUMEHEHHE KHCJIOT. XUMHUYECKHE CBOWCTBa KuciaoT. WuHnukartopel. W3MeHeHue
OKpacKl MHIUKATOpOB B pasznuuHbix cpepax. Comu. Knaccudpukanus. Homenknartypa.



Ousnyeckue csoucrBa coned. llonmyyeHue u npuMeHeHue cosiell. XUMUYECKUE
CBOMCTBA cosicH. I'eHeTnueckas CBA3b MEXIY KIacCaMU HEOPIraHUYECKUX COCAUHECHUM.
[IpoGnema 06e30MaCHOTO HCMOJIB30BAHMUS BEIIECTB M XUMUYECKHUX pEaKkUHUil B
[IOBCEHEBHOM XU3HU. TOKCUYHBIE, TOPIOYHME U B3PBIBOONACHBIEC BellecTBa. brITOBas
XUMHUYECKask TPAMOTHOCTb.

Ctpoenne aroma. llepmoamyeckuil 3aKOH W TEPUOJUYECKAs] CHUCTEMA XUMHUYECKHX
anemeHToB J[.11. MeHneneeBa

Ctpoenune artoma: sIpo, dHEPreTHYECKUd ypoBeHb. CocTaB siapa aTtoma: HMPOTOHBI,
HeuTpoHbl. M3oronsl. Ilepuomnueckuit 3akoH .M. Mengeneesa. Ilepuognueckas
cucreMa xumuueckux snemeHToB /.M. MennaeneeBa. @U3NMYECKUM CMBICT aTOMHOIO
(MOpsAIKOBOTO) HOMEpa XUMHUYECKOrOo »JJIeMEHTa, HOMepa TpynImbl U Tepuojaa
nepuoanyeckoi cucteMbl. CTpOEHHE IHEPreTUYECKUX YPOBHEH aToMoB mepBbix 20
XUMHYECKMX  JJIEMEHTOB  Iepuoguuecko  cucremsl  J[.MI.  Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHUS CBONCTB aTOMOB XUMHMYECKMX DJIEMEHTOB M HX
COCIMHEHUM Ha OCHOBE IOJIOKEHUS B mepuoandeckon cucreme .M. MenneneeBa u
cTpoeHus atoma. 3Hauenue [lepuoauueckoro 3axona /.M. MeHneneena.

Ctpoenue BelecTB. XUMHUYECKas CBSI3b

DIEeKTpOOTPUIATEIBHOCTh ATOMOB XMMHUUYECKUX 3JIEMEHTOB. KOBaJICHTHAs XUMHUYECKas
CBA3b: HEMOJIsApHas M noisisipHas. [loHsATHE O BOJOPOJHOM CBSI3M M €€ BIUSHUM Ha
¢u3nueckre CBOMCTBa BEIECTB Ha npuMmepe Bonbl. MoHHas cBs3b. Mertaminueckas
CBA3b. THUINBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJIsIpHasi, WOHHasi,
MeTajindeckas). 3aBUCUMOCTh  (PU3WYECKMX  CBOMCTB  BEHIECTB OT  THIA
KPUCTAJTMYECKON PELIECTKH.

XUMHYECKUE pEAKIUH

[ToHATHE O CKOPOCTHM XUMHUYECKOW peakuuu. DakTopel, BIMSAIOIIME HA CKOPOCTH
xuMmudecko peakmuu. l[lonsatue o xaramuzarope. Kimaccudukanus XuMUYECKHX
peaKuMii MO pPa3IMYHBIM MPU3HAKAM: YHUCIY U COCTaBY HMCXOJHBIX U IOJYYEHHBIX
BEIIECTB, MW3MEHEHUIO CTCIIEHEW OKHCIEHUS AaTOMOB XHMHUYECKHX 3SJIEMEHTOB;
MOTJIONIEHUIO WM  BBIACICHUIO DJHEPTUHM. ODJIEKTPOIUTHUYECKAs]  JUCCOLUALIUS.
ONeKTpoauThl U HedAeKTponuThl. Monbl. KaTvoHbl u aHUOHBI. Peakuuu HOHHOTO
oOMeHa. VYCIIOBUS TMPOTEKAaHWS peaKIuii HOHHOTO OOMEHA. OIEKTPOIUTHYECKAs
JUCCOLMALINS KUCTIOT, menoueit u coneid. Ctenenb okucienus. OnpenesieHue CTeneHu
OKUCJICHHUSI aTOMOB XHMMHMYECKHUX DJJEMEHTOB B COEIUHEHUSX. OKUCIUTENb.
BoccranoButens. CyIiHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

Hemerannel IV — VII rpynn u ux coeqnHeHus



ITonoxeHnne HeMmeTawIoOB B INEPUOAUYECKON CUCTEME XUMHUYECKUX diaeMeHToB JI.I.
MenpneneeBa. O0mue cBoiicTBa HeMeTaIOB. ['ajioreHsl: (pu3nyeckue U XUMUYECKUE
cBoiicTBa. CoeauHEHUs1 TrajoreHOB: XJIOPOBOJOPO, XJIOPOBOAOPOAHASI KUCIOTA U €€
comu. Cepa: ¢u3nueckue U XuMuyeckue cBoicTBa. COeNMHEHHs CEphl: CEPOBOAOPOI,
cynbhubl, okcuasl cepbl. CepHasi, CEpHUCTasE U CEPOBOJOPOAHAS KUCIOTHI U UX COJIH.
A3zoT: pusnueckue u xumuyeckue cBoictBa. Ammuak. Conu aMMoHusi. OKCUABI a30Ta.
AzotHas kuciora u ee conu. Dochop: ¢usmyeckue M XUMHUYECKHE CBOMCTBA.
Coenunenus dochopa: okcun dochopa (V), oprodochopHas KuUCIOTa U €€ CONH.
VYrnepon: ¢usmyeckue M XMMUYECKHE CBOWCTBA. AJJIOTPONMS yriepoja: ajamas,
rpadur, kapouH, ¢ymiepensl. CoeauHenus yriepoaa: okcunabl yriepoaa (II) u (IV),
yroJyibHasi KucjiaoTa u ee conu. Kpemuuii u ero coeAuHeHUs!.

MeTtaniabl U ux COCAMHCHUA

[Tomoxxenne MertayioB B MEPUOAUYECKOM CHUCTEME XHUMHUYECKHX 3ieMeHToB J[.U.
MenneneeBa. Mertamiel B mnpupoje U oOmue cnocoObl ux mnomydeHus. OOrue
dbuszndeckue cpoiicTBa MeTamuioB. OOIIMEe XUMUYECKUE CBOMCTBA METAIIJIOB: PEAKIIMH C
HEMETa/uIaMU, KUCITOTaMH, COJIAMU. DJIEKTPOXUMHUUECKUI Psiji HAPSXKEHUN METaJIOB.
[[lenounble MeTamibl U MX coeduHeHus. lllenoyHo3eMenbHbIE METaIBl U HX
coeuHeHus. AmoMUHNA. AM(OTEpHOCTh OKCHAA W THAPOKCHIA amtoMuHus. XKeneso.
CoenuHeHus xeme3a U UX CBOMCTBA: OKCHUJIBI, THAPOKCUIBI U comu xkenesa (11 u I1T1).

HepBOHa‘{aJ'IBHBIG CBCACHUA 00 OPraHUYCCKUX BCIICCTBAX

IlepBoHauanbHbIE CBEAEHUA O CTPOCHUHM OPraHUYECKUX BEIIECTB. YTJIEBOAOPOIBIL:
METaH, 3TaH, 3TWieH. VICTOYHMKHU yTIeBOJOPOAOB: MPUPOAHBINA Ta3, HEPThb, YIrOJb.
Kucnopoaconepxamue COEIMHEHUS: COUPTHI (METAHOJ, JTAHOJ, [JULEPHUH),
KapOOHOBbIE KHUCIOTHI (YKCyCHasi KHCJIOTa, aMUHOYKCYCHAasl KHUCJIOTa, CT€apUHOBAs U
OJIEMHOBAsi KHCIIOThI). BHONOTMYEeCKH Ba)KHbIE BEIIECTBA: >KHUPBI, TIIOKO3a, OEIKH.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEABI U €r0 MOCIEACTBHUS.

Turmbl pacueTHbIX 3a4a4:
Brrunciienrne MaccoBoi JOIM XUMHYECKOTO AJIEMEHTA 10 (OpMYJie COSTUHEHUSI.

YcranoBnenne mpocTeimieil GopmMybl BemecTBa MO MAacCOBBIM JIOJSM XUMUYECKUX
JJIEMEHTOB.

Brerunciennst mo XMMUYECKAM YpaBHEHUSIM KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA TI0
KOJIMYECTBY, 00bEMY, MACCE PEareHTOB WK MPOIYKTOB PEAKIIUU.

Pacuet maccoBoit A0JHU PaCTBOPCHHOI'O BCIICCTBA B paCTBOPC.



IIpumepHbIe TeMbI IPAKTHYECKUX PAdOT:

JlaboparopHoe oOopyaoBaHue U TpueMbl oOpamieHus ¢ HuM. [IpaBuiia Ge3omacHo
paboThl B XUMHUYECKOW Ja00OpaTOpuu.

OuncTka 3arpsI3HEHHON NOBAPEHHOM COJIH.

IIpy3Haky MpoOTEeKaHUsT XUMUYECKUX PEAKIUN.

[Tomyuenue kuciopoia U U3y4EeHUE €ro CBOMCTB.

[Tomy4yenue Bogopoaa U U3y4eHUE €ro CBOKCTB.

IIpuroroBiieHue pacTBOPOB C ONPEACICHHOW MAacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA.

Pemrenre skcnepuMeEHTaNbHBIX 3a1ad 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHMUYECKUX
COCMHECHUIN.

Peakiuu nonHoro oomeHa.

KauecTBeHHBIE peaklIiM HA MOHBI B pACTBOPE.

[TonyueHne aMmmMuaka U U3y4eHUE €ro CBOMCTB.

[TonyuyeHne yriekucioro ra3a u U3y4eHue ero CBOMCTB.

Pemenue skcniepumeHTanbHbIX 3a1ad 1o teMme «Hemeramner IV — VII rpynn um ux
COECIMHEHUI.

Penienne skcriepuMeHTANIBHBIX 3a/1a4 10 TeMe «MeTallibl U UX COETUHEHUS.



TemarTnueckoe NJIAHUPOBAHUE
8 ki1ace

Ne | HaumeHoBaHue TeMBbI Bcero N3 Hux
/1 4acoB
[IpakTnueckue KoHntposbHbie
paboTsl paboTe!
1. | IlepBoHauanbHbIE XUMUYECKUE NOHSTHS 22 3 1
Tewma 2.
2. | Baxwneiimme nmpeacTaBuTeNN 22 3 1
HEOPraHMYECKHUX BEIICCTB.
KonudecTBeHHBIC OTHOIICHNS B XUMUHU
Tema 3.
3. | OcHOBHBIE KJIaCChl HEOPTAHUIECKUX 10 1 1
COEMHEHUI
Tema 4.
4. | Ileproauveckuii 3aK0H U MIEPUOAMIECKAs 7
CHUCTeMa XHMHYECKHUX JICMCHTOB
J..MenneneeBa. CTpoeHue aroma
5. Tema 5. 7 1
Xumuyeckas cBsizb. OKMCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH
Uroro 68 7 4
TemaTu4eckoe MIIAHUPOBAHME
9 kJaacc
No HaumenoBanue Tembl Bcero N3 Hux
n/u 4acoB
[IpakTnyeckue KonTpoJibHbI
padoThI paboThI
1 [ToBTOpEHME OCHOBHBIX BOIIPOCOB 6 1
XUMHHM 8 Kj1acca
2. Tema 1.006mas xapakTepucTuka 6 1
XUMHUYECKUX DJIEMEHTOB
3. Tema 2.Metaisl 16 2 1
4. Tema 3.Hemetaisl 24 2 1
S. Tema 4. CkopocTh XUMHUYECKUX 4
peakuui
6. Tema 5.0prannueckue coeqMHEHUs 12




Hroro

68




IlnanupoBanue ypokos B 8 kiacce ¢ ncnoib30BaHueM odopyaoBanus nuenTpa «Touka pocray

Ne Koa- Hcnoas3oBanue
Tema Conepxanue IeneBasiycTanoBKaypoK BOUAC Ilnanupyemsie
o0opynoBaHus
a oB pe3yJabTaThl

1 Mertonpt [TpaktuueckaspadoraNel 3HAKOMCTBOCOCHOBHBIMUMET 1 VMeHue nombp30BaThCs Harpe- Jlatunk  Temmepa-
TIO3HAHKSAB «M3ydeHneCTPOCHUSTITA- O/TAMUHAYKH BaTEJILHBIMUTIPHOOPAMH Typbl  (TepMorap-
XUMHA. JKCTIepH- MEHHY HBII1),CIUPTOBKA
MEHTaJIbHBIEOCHO-

BBIXUMHH

2 Meronnl Ha6opaT0pHLH710HLITN91 3HAKOMCTBOCOCHOBHEIMUMET 1 Ol'Ipe)leHﬂTI)BOSMO)KHOCTI)HpOBe ]laTqI/IK TeMIIepa-
TIO3HAHWSAB «JlokaKoiTeMnepaTypsiMok | OMAMHHAYKH JEHUAPEAKIMIHTIPO- Typbl  (TepMornap-
XUMUA. DKCIEpPU- HOHATrpEThBEIIlE- I1eCCOB, TPeOYIOIMXHATPE- HBIH ),CTUPTOBKA
MCHTAJIBHBICOCHO- CTBO?» BaHUA
BBIXUMHH

3 Meronpt JlabopatopHbIitombITNe2 Jlatb mpezcTaBieHne 1 VmenneBbionpatempubopsis | JlaTankremmepa-
TI03HAHUSAB «3mepenme OTOYHOCTHH3MEPEHUHIT(- TPOBE/ICHUAN3MEDPEHHUIA, TPEOYIO | TYpBITLIATHHO-
XUMHH. OJKCIepH- TeMIIePaTyPIKUTICHIS POBBIX JIaTYUKOB M aHAJIO- IUX TOYHOCTH TOKa-3aHUH. BBIi{, TEPMOMETP,3]1
MEHTAaJIbHBIE BOJIbI c TOBBIXTIPHOOPOB eKTpUUecKas
OCHO-BBIXMMHH TMIOMOIIbIOIaTYMKATEMIIEPa IUTMTKA

TypbI
TEPMOMETPA»

4 Metozbl JlaGoparopHbiitomsTNe3 Cdopmuposarb npescras- 1 3HaTh NPOLECCHI, IPOTEKAr0- Jlatuuk  Temmepa-
TMI03HAHUSAB «OrmpeeneHne TeMIepary- JIEHHUE 0 LUETPUILIABICHUMBELIECTBU Typbl  (TepMornap-
XUMUH. 3KCHepI/I- PBI ILIABNEHUS U KPUCTAIl- TeMHepaTypeHJIaBJIeHI/Iﬂ,O6p UXKPUCTAIA3A A HBH/I)
MEHTAaJIbHbIE NM3ALEAMETAIIAY ATUMOCTHILIABICHUSUKPUCT
OCHO-BBIXIMHU ajms3a-

1007041

5 [TepBoHauanbHbI JlabopatopHbiitonbiTNe4 OKCIEepUMEHTAIbHOEO 1 YMeTh 0TIIMYaTh BOAOMPO- Jlarauksnexrpo-
eXUMUYECKUE «OrpeieneH e Bo1ompo- TPe/ICTICHUE IMCTHILITH- BOJIHYFOBOJIY OTHCTHILIHPO- IIPOBOIHOCTH, Il
noHsA-Tus. YucTeie BOJHOMHJHCTH/UTHPOBAH- POBAHHOM M BOONPOBO- BaHHOM,3HATh,IOYEMYLIATIPOBE | (POBOIMHU-

Bellle- HOMBOIBD JTHOMBO/IBI JEHUSPKCIIEPUMEHTOBUCTIONB3Y | KPOCKOII
CTBaMCMECH HOT/UCTUILIHPOBAH-
HYIOBOZY

6 I[TepBoHavasnbHbIe JleMOHCTpalOHHBIH IKC- N3yueHne XuMu4eCKux 1 YMeThoTInYaTh(hU3NIeCKHe Jlatunkremmepa-
XMUMUYECKHE TTOHS- nepumeHTNel «Boinene- AB-JICHUI POLIECCHI OT XUMUYECKUX pe- TYPBIIATHHOBBIH
THs. Ousnueckue HUEHIIOTTIOLCHUETEN-TTa— aKun
UXUMHYECKUESABIIE IPU3HAKXUMUYE-

- CKOMpeaKL1m»

HHA




Ne Koa- Hcnoan3oBanue
Tema Coaepixanue [leaeBasiycranoBKaypoka pouac | IITAHHPYEMbIe Pe3yJIbTAThI
ob0opynoBaHus
OB
7 [TepBoHavanbHbI JleMOHCTpalMOHHBIH JKC- W3yueHunesBneHUAIpUpasno 1 3HaTh, 4TO TIPU [Ipubop
eXMMUYECKHE nepumeHTNe2. «Pasnosxe- JKCHUHCIIOKHBIXBE-I11ECTB IPOTEKAHUUPEAKLIUAMONIEKYIBl | [JISOMBITOB C
TIOHS-THSI. HUEBO/IBIYIEKTPUIECKUMTOK BELLECTBPA3PYIIAIOTCS,aaTOMbBl | JJIEK-
[IpocTbiencioxH oM co- TPUYECKHIMTOKOM
bI€ Belle-CTBA XPaHSIOTCA(JISBEIECTBCMOIEK
YIISAPHBIMCTPOCHHEM)
8 [TepBoHauanbHBI JIeMOHCTpaLOHHBI 3KC- OKcTiepUMEHTAIbHOE JI0Ka- 1 3HatbQOpMyTHPOBKY3aKOHAH BecbanekTpon-
eXMMHYECKHe nepumeHTNe3. «3akoHco- 3aTeNbCTBO ACHCTBUS 3aK0- YMETb IPUMEHSTD €10 HbIE
TOHS- XpaHEHHs MacChl Be- Ha HaInpaKTHKe, IPH PEIICHUH
TUs.3aKOHCOXpa- IIECTBY» pac-4€THBIX3a/1a4
HEHHUS Macchl Be-
IIECTB
9 Knaccot JIeMOHCTpAIMOHHBIN JKC- OKCIEpPUMEHTABHO OIpe- 1 3HaTEOOBEMHYIOI0TIOCO- [Tpubop
HEOpraHu- nepument Ne 4. «Onpene- JENUTh CONEPKAHUE KHC- CTaBHBIXYACTEH BO3IyXa IJIA0TPEICIEHAACO-
YECKUXCOCIHHE- JIEHHECOCTaBABO3IyXa» JIOpO/IaBBO3YXE CTaBaBO3/yXa
Huil. CocTaB BO3-
ayxa
10 Kuaccet [TpaxTuyeckaspadoTaNe2 CHHTE3 COJM U3 KUCIOTHI 1 YMeTBIPOBOAUTHIPOCTEH-IIHE [ndpooitvu-
HEOpraHu- «IloyueHne MEHOrO HOKCHIaMeTaslia CHHTE3bl HEOpraHuye- KPOCKOTI
YECKUXCOE/IMHE- Ky-IIOpOCaY CKHXBEIL[ECTBCHCIIONb30BA-
HHUIL. HUEMUHCTPYKLIUU
CBOHCTBAKUCIIOT
11 PactBopb1 JlaGopatopHbIionsTNeS Uccnenosath 1 WmeTs mpencTaBienue o pas- Jlatunkremmnepa-
«VI3yueHHe3aBHCHMOCTH] 3aBUCHMOCTBPACTBOPUMOCT HOM 3aBUCHMOCTH PacTBOPH- TYpBHILIATHHOBBIN
ACTBOPUMOCTHBELLIECTBAOT 11 OT TeMIIe-paTyphbl MOCTH BEIIIECTB OT TeMIepa-
TEMIIEPATYPBD» TYpHI
12 PacTBopb! JlaboparopHbiiionbTNe6 [Toka3aTb3aBHCUMOCTBPACTB 1 YMeTb HCToBb30BaTh LU(ppo- [udposoitmu-
«Ha6JI}OI[eHI/ICBapOCTOMKpI/I OPUMOCTHOTTEMIIC-PATYPBI BOH MUKPOCKOIT IJIST U3y4c- KpOCKOII
CTATLIOBY HUS JOPMBIKPHCTAILIOB
13 PactBOpBI. JlabopatopubliionbITNe7 CdopMHpOBATHIIOHATHS 1 Wwmers npesicTaBlienne o pas- Harunkremnepa-
«llepechIeHHBINPAC-TBOP» |  «pa30aBIeHHBIAPACTBOPY, JIMYHON HACBILEHHOCTH pac- TYPBILIATHHOBBIN

«HACBIIEHHBIAPACTBOPY,
«TIEPECHILEHHBIIPACTBOP

TBOpa pPaCTBOPACMBIM BCUIC-
CTBOM




Ne Kou- Hcnonab3oBanue
Tema Conepxanue LleaeBasiycTanoBKaypok souac | IINTAHHPYEMbIe Pe3yJIbTAThI
o0opynoBaHusA
a 0B
14 PactBopsb1 [IpaktuyeckaspadboraNe3 CoopmupoBarb TIpesicTaB- 1 VMeThb onpenensiTh KOHIEH- JlatunkonTiye-
«Orpe/ieeH e KOHIICH- JIEHHe O KOHIEHTPAIlMH Be- TPALUIOPACTBOPA, UCTIONB3YAUH | CKOMILIOTHOCTH
TpAIUHK BEIECTB KOJIOPH- HIeCTBa u CTPYKIMIO
BOYHOMYTpaQuUKy»
15 Kpucrannorumpa JlaboparoprbriionbtNeg CdopmupoBateIoHITHE 1 3HATHCIIOCOOHOCTBKPHCTA- Jlaruukremmepa-
-TBI . CHIPATOB MIATECAIIPU TYPBIILIATHHOBBIH
«Ornpesenenne TeMnepary «Kpucramioruapar JIOruApaToBpaspymaThCAIp YPBILIATHHO
PBIPA3IIOKEHUAKPHUCTAI- HarpeBaHuH
JIOTHAPATA
16 Knaccot [IpaktuyeckaspadoraNe4 CdopmupoBath mpezicTas- 1 Vmets onpenensts pH pac- HatankpH
quKI/IXCOQHI/IHe‘ pOBKHCHOTHHLCHO‘IEﬁ» paKTepI/ICTI/IKI/I KHUCJIOTHO-
Hui.OCHOBaHHS CTHpACTBOpa
17 Knaccot JlaGopaTopHbIionsTNe9 CdopmupoBaThIIpeIcTaB- 1 [IpuMeHATH YMEHHUS 1O Ompe- JatankpH
HEOpranu- «OnpeHeHeHHe pH pas- JICHUCOILIKAJIEP IOCJICHUIO pH B
YECKUXCOCAUHEC- JUYHBIXCPETD MPAKTHICCKOMACATCIBHOCT
Huid. OCHOBaHUS 5|
18 Kiaccnt JlaGoparopusiitornsTNel 0 OKCTepUMEHTANIBHO JJ0Ka- 1 [ToHnMath CyIHOCTS Tporec- Marunk pH, nosa-
HEOpraHu- «PeaxumsHeiTpa3a- 3aTHXHMHIYECKIECBOMCTBAOC CaHEeNTpAM3AMUUTIPUME-HATh TOp 00BEMA KHJI-
YeCKHXCOe/IHE- 1y, JleMOHCTPALIOHHBIH? HOBaHUU TPOIIECC HEUTpaIn3a- KOCTH,010peTKa,1a
HUU. XUMUYECKUE KCHepI/IMeHTNQ «OcHo- LIUMHAIIPAKTHKE TYAKTEMIIEPA-
CBOIMCTBAOCHOBA- Banns. TemioBoid(exrpea TYpPBIILIATHHO-
HUHN KIMUTUAPOKCUIAHA- BbIW,JaTYHUKIAB-
TPHUACYTIIEKUCIBIMIA30M» JICHHA, MariuT-
HasMeIIaaKa
19 CaoiicTBa JlaboparopmbiionbitNel 1 HWcnonb3oBaTbnonyyeH- 1 YMeTh onpeensiTh KUCIoT- HatunkpH
Heopra- «OnpeueﬂeHHe KHUCJIOTHO- HBIC 3HAHUA JJI OTIpCC- HOCTBIIOYB
HIYECKUXCOC - CTUTIOUBBIY JIEHUs! KUCIOTHOCTH pac-
HEHUH TBOPOB
20 XUMHYECKasICBS3 JleMOHCTDAIMOHHBIHOIIBIT [lokasarb3aBrcuMocThhu3HU 1 YMeThonpeensTh TUIKPH- JlarunkTemmnepa-

b Ne 6 «TeMmeparypa Iias- YeCKHX CBOMCTB Be-1IIECTB CTAITNYECKUXPEIIETOKIIOTEMIIE | TYpbIIATHHO-
JICHASBENIECTBCPA3HEIMUTHI | OT THIA XHMHYCCKOHCBA3H patype IIaBIeHus BBIH, JATYHKTEM-
aMH TepaTyphITepMO-
KPUCTAIUTNYECKUXPEILETOK HIApHBIN

»




IlnanupoBanue ypokoB B 9 Kiacce ¢ Mcnoib30BaHueM o0opyaoBanus neHTpa «Touka pocray

Ne Tema Conepxanue IeneBasiycTanoBKaypoK Kou- Ilnanupyemsbie pe3yabTaTbl Hcnoas3oBanueo
a Bo1ac 0opynoBaHus
OB
1 Teopm 3J1§I<Tp0- I[CMOHCTpaHHOHHLIﬁOHLIT HOKaSaTB, 4To pacTBOpE- 1 3HaTb,‘{T0paCTBOpe- ]laT‘II/IKTeMHepa- .
JUTHYECKOHTCCO- N 1 «Temiosoii HUEBEIIECTBUMEETPSIIP HHe—H3HKO- TYPBILTaTHHOBBIN
HHanuH 3(pdexTpacTBopeHns M3HaKOBXHMHIECKOUPEa XUMHUYECKUUITPOIECC
BEILECTB BBOJIE» KITHH
2 Teopus amextpo- [TpaxTiyeckaspadoraNel BBeaeHreOHATHIT«AIEK- 1 VMeTpKcepuMenTanbHoonpe | JataukanexTpo-
JTUTHYECKOHTCCO- «JIEKTPOIATHIHHEIIEK- TPOIUTY U KHEIIEKTPO- NETATHIEKTPOIUTHINHEINIEKT | TMPOBOJHOCTH
[UAIAH TPOJHTH JAT POJHUTHI
3 Teopus snektpo- JlabopatopupritonsTNel CdopmupoBaTsIpecTas- 1 3HaTh, KaKOE BIMSHUE OKa- Jlatamxanexrpo-
JTUTHYECKOUTCCO- «BIHSHHEPACTBOPHTEIIS JIEHUE O BIMSHUU PacTBO- 3bIBAET BOJIA HA JMCCOLMA- POBOJAHOCTH
ouanun HaIMCCOLUAIIION PHUTETA Ha IMUIOBCIICCTBA
JUCCOLMALUIONIEKTPOIIUTA
4 Teopus snektpo- JTaGoparopHbiitomsTNe2 OKCTepUMEHTATbHOBBECTHUIT 1 VMeThonpe e ThCUITbHBICUC Jlarauksnexrpo-
JTUTHYECKOUTCCO- «CHTbHBICHCITA0BICTCK - OHSTHE«CTA0BIANIEK- na0ble ANMEKTPOIUTHI C T10- HPOBOJAHOCTH
nuanyy. CHiibHble TPOJIATHI» TPOJIUT» MOIIIBIO JIaTYUKA HIEKTPOIPO-
HCIa0bIeAEKTPOIT BOJHOCTHU
UThI
5 Teopust nekTpO- JlaGoparopHbiitombTNe3 Cdopmuposarb npescras- 1 3HATH3aBUCHMOCTBINEKTPO- Jlarauksnexrpo-
JUTHYECKOHTNCCO- «3aBHCHMOCTBAIICKTPO- JIEHHUE 0 TIPOBOIHOCTUPACTBOPOBOTKOHI] | ITPOBOJHOCTHU
nuanuun MPOBOJHOCTUPACTBOPOBCH 3aBUCUMOCTHIJICKTPOIIPOB CHTPAlMHHOHOB
JIBHBIX 3JIEKTPOJIMTOB OZHOCTH pac-TBOPOB OT
OTKOHIIEHTPAIIMHHOHOBY KOHIICHTPAIMMMOHOB
6 Teopus amexpo- [pakTiueckaspaboraNe? 3aKkpenuThIpeCTaBIEHNE 1 YmMets JlaTunkanexTpo-
JTUTHYECKOHTCCO- «Onpe/ieNen e KOHIICH- 0 3aBHCUMOCTH 3JEKTPO- HKCTIEPUMEHTAILHOOTIPE/IENS NPOBOJAHOCTH
V26020 TPALHHCOTATIONEKTPO- MPOBOAHOCTHPACTBOPOBOT Tb

MIPpOBOAHOCTUPACTBOPA»

KOHICHTPAIMUVOHOB

KOHIICHTPAIIMFOCOITUBPACTBOD
©CTIOMOIIIBIOIATYMKAIIEKTPOTT
POBOJIHO-CTH




Ne Tema Conepxanue IleaeBasiycranoBKaypoka Kox- | [lnanupyemble pe3yabTaTsl HUcnoab3oBanne
Bouac o0opy1oBaHus
OB
7 Teopust ameKkTpO- JlabopatopubiitonstNed HUccnenoatb 1 [IpumensTh 3HaHUS O peak- Jlatumxanekrpo-
JUTHYECKOHTCCO- «B3anmozeiicTBIe THIPOK- 0CODEHHOCTHIPOTEKAHHS UMM HEUTpanu3alui B IIPOBOIHOCTH, 03
IHALUH. CHA OApHs C CEPHON KIiC- PeaKIyy Hel-Tpau3aIuu MHBIXYCIIOBHSX aTopoOBEMAKHIKO
Peaximn JIOTOM i, Or0-peTka
HOHHOr0OOMeHa
8 Teopust amekTpO- JlabopatopblitonbITNeS OKCTepUMEHTATLHO TTOKa- 1 3Harts, 4T0 BCE Jlatumxanekrpo-
JUTHYECKOHTCCO- «OGpasoBamecoeiiaM- 3aTb00Pa30BAHNEHOHOBIIPH PAcCTBOPHMBIEB  BOJIE  COJIH MPOBOJHOCTH
[HAIIH MOHISI peaxiuy aMMHaKa SABJISIOTCS CUJTb-
CKHCJIOTaMH HBIMHDJIEKTPOJIUTAMH
9 Xumuueckue JlabopatopHbIiionsITNeG N3yueHne OKUCIUTENBHO- 1 Nwmetsb npencraBnenue ote- Jlatumkremmepa-
CAKITIH. «V3ydueHne peaKiuy B3au- BOCCTAHOBHTENBHBIX TIPO- TI0BOM 3 eKTe OKHCITH- TYPBILTaTHHOBBINA
BOCTaHOBUTEI TPHSL C TIEPOKCHIOM BOLO- eNCHHEMIHEPTUN BOCCTAHOBUTEIbHBIXPEAKII
bHEBIC pona» nn
;)eaKHI/II/I(OBP
10 XUMHYeCKHe JlaGopaTopHBIionbITNe7 Jlokazarth, 9TO B 1 IMeTh IpeNcTaBIIeHNAs O pas- HatuukpH
peak-uuu.OBP «3menernepHBXOCOKH npoueccenporekanus OBP JMTMYHBIXIPOLYKTAX OKUCIIH-
CJIIMTEIBHO-BOCCTAHO- BO3MOK-HO 06pa30BaHI/Ie TCJIBHO-
BHTGHLHLIXpG&IKHHfI» KHUCJIOTBIMJINIICIIOYN ]iOCCT&HOBI/ITCJIbHLIXpeaKL[I/I
)7}
11 Xumnueckue JIaGoparopHbiitonsTNeS KonunuectBenHOOXapakTe- 1 3HaTh, YTO METAIIbl ABIAOT- JlaTuuk HampsKe-
peak-uuu.OBP «CpaBHHTEIbHAS XapaKTe- PU30BaThbBOCCTAHOBUTEIb-HYO Cs_BOCCTAHOBHMTEISIMU C pas- HUSA
PHCTHKABOCCTAHOBHTEIIb- CIIOCOOHOCTh METAN-JIOB HOI BOCCTaHOBHTEJIBHOMU CIIO-
HOH CIIOCOOHOCTH COGHOCTBIO
METAJIOBY
12 Xumuueckue JleMOHCTpaLOHHBIEOTIbI- W3yunth 3aBMCUMOCTH CKO- 2 3HaTH3aBUCUMOCTBCKOPOCTUP [pubop amns un-
eaK-1HH. bl Ne 2 «/3yuenue Bius- POCTH peaKlyd OT pa3iIuy- €aKIIMH OT PA3IHYHbIX (aK- TIOCTPALUU3ABH-
KOpPOCTb Xu- HUS Pa3IHYHBIX HBIX()AKTOPOB TOPOB—TEMIIEPATYPBLKOH- CUMOCTH CKOPO-CTU
MHYECKOH (axTopoBHACKOPOCTBHPEAK LEHTPAMHPEarupyoIInXBe- XHUMHYECKOMPEAKIH
peaxiuu UN» IIECTB, KaTaI13aTopa, Ipupo- MOTYCII0-BUIA

JbI BEIICCTB,
[10IaACONPUKOCHOBCHUIBC
IICCTB




Ne Tema Conepxanue IleaeBasiycTanoBKaypoK Kox- | Tlnanupyembie pe3yabTaThl Hcnoab3oBanne
a Boac 000py10BaHHS
OB
13 HewmerasmibL. JIeMOHCTpaLMOHHBIAOTIBIT OKCIIepUMEHTAITLHOE U3Y- 1 3Hath pu3nYECKue U XUMHe- Anmapar
[anorensr Ne3«M3yuennedusmte- yeHne (PU3UYECKUX U XU- CKHECBOMCTBAraJIOreHOB. JUISTIPOBEICHUSX K-
CKHX 1 MHYECKUXCBOMCTBXIIOpA VMeTb 3anuchIBaTh ypaBHe- MHYECKUXTIPO-
XEMIYECKIXCBOMCTRBXIIO HUSPEeaKLMHTaIoreHOBCMe- neccos(AIIXP)
pa» TaJllIaMH, HEMETaJIIaMU,
MXPa3THYHYIOOKUCIUTENBHYO
CIOCOOHOCTh
14 lManorenst [TpaxTnyeckaspadboraNe3 Onpenenutsb 2 VMeTh IPUMEHATh HOHOCE- Jlaturxxnopus-
«OnpeHeHeHHecoﬂep)Ka-HH;{ COACPKAHUCXIIOPUI-HOHOB JICKTUBHBICJATYN KN HNOHOB
XJIOPU/I-KOHOB B UCCICAY-EMBIXPACTBOPAX
BIINTHEBOMUBOJIEY
15 CepoBoziopon JleMOHCTPAIMOHHBIHA OIBIT: NzyuntpnabopaTopHblectoc 1 3HaThIa00PATOPHBIECTIOCOODI Amnmapat
,CYTb(UIBI «IlomyuerrecepoBogopo-ga | OOBIIOTyHCHHsCEPO- TIOJTYYEHHACEPOBOIOPOIA,ETO( JUTSTIPOBEICHHSX M-
W H3yUCHHE CTOCBOCTBY. BOJI0PO/I2,ETOCBOHCTBAUCBO U3HYECKHEHXNMU-YECKHE MHYECKHX
JTa6OpaTOPHBIHOMBIT: icTBa CymbhUI0B CBOWCTBA. Y METHIPOBOIUTD peaximii(AITIXP),n
«Curresceposotopona.Kave KauecTBEHHbIEPEAKIIMH Ha pu-00p s
CTBEHHBICDEAKIIHHACEDOBO CEPOBOTIOPOJ HCOMH TIOTy4eHHs Ta30B
HOPOT 7 CYT(ITB CepOBOIOPOTHON KUCIOTHI, unuanmnaparKumnmna
COCTaBIIATH
COOTBETCTBYFOUIME YPABHEHHS
XUMHYECKUXPEAKIUH
16 HemeTtasmisl. JIeMOHCTPAIMOHHBIHONBIT N3yuuth cBOMCTBA 1 3HaTh pU3NUECKUE U XUMHYE- Annapat
Oxcu-ibl Cephl. Ne 4«H3yuenme CepHH-CTOrorasa CKHMECBONCTBACEPHUCTOrOra3a ANATPOBE/ICHHUSXH-
CepHucTaskucior CBOHCTBCEPHHCTOrO rasa . Ymethb MIYECKUXPeaKIIIi(
a ¥ CEPHH-CTOHKHCIOTBI 3aIAChIBATLYPABHCHHUSPEAKIIA AIIXP)
1ira3acBo/I0i1,colenoyamMu
17 Hewmerannbl. JIaGoparopHbiitonsTNe9 OKCTepUMEHTAIBHO 0Ka- 1 3HaTh,YTOPACTBOPAMMHUAKAB JlaTunkanexTpo-
AmM-Muak «OCHOBHEIECBOHCTBAAM- 3aTh MIPUHAIEKHOCTD pac- BOJIe—CNa0bIil SMEKTPOIIHT. HPOBOTHOCTH

MHaKa»

TBOpaaMMI/IaKaKCHa6BIM3J'Ie
KTpOJIUTaM

VYMeThb onpenensith
3TOCBOWUCTBO C TIOMOIIBIO
IaTyu-
Ka3JIeKTPOIPOBOTHOCTH




Ne Tema Coaepixkanue LeneBasiycranokaypok | Koa- | [Lnanupyembie pe3yabTaThl HUcnoan3oBanneo
a Bo1ac oopynoBaHus
OB
18 Oxcunazora(IV) JleMOHCTpalOHHBIE N3yunTeIpOMBILLIEHHBIEHIT 1 3HATHIPOMbIIIICHHbIEH A~ Tepmopesucrop-
onbIThL:«lonydyeHneokcunaa | abopaTopHBIECTIOCOOBITONYY 0opaTOpHBIECTIOCOOBITIONY- HBIHIATYHKTEM-
30ta(lV)um3yyenneerocBoiic | EeHUIOKCHaa30- venusokcnnaazora(lV),eropus | meparypsl,
TB»;«OKucnenneokcuaaazor | Ta (IV), ero cBoiictaa, MYeCKMEeNXUMUYeCKUecBoiicTBa |  aatunkpH,ratdauxon
a(Il)mooxcumaazora(IV)»;«B | mpu- .YMETbCOCTABIATECOOTBETCTBY | €K-
3aMMO/IEICTBUEOKCUIaa30Ta | MEHEHHEBIPOM3BO/CTBEA3 FONIHEYPABHEHUSXUMUYECKUXD |  TPONPOBOHOCTH, Al
(IV)cBOmOHUKHCIOPOAOM,TION |  OTHOHKUCIOTHI €aKIIHH. napaT/Isnpo-
Y4YeHHE a30THOM KHCIOThI» YMeTh00BACHATHIIPUMEHE- BEJICHISXUMHYE-
Hue okcuza asota (IV) B mpo- CKHX
M3BO/ICTBEA30THOMKUCIIOTBI peakuuii(AIIXP),ma
THUT-HasIMEIITAIIKA
19 A3zoTHasKUCIOTaH [TpakTideckaspadboraNed OKCIepUMEHTaIBHOOTIPE- 2 VMeTb UCTIONB30BaTh HOHOCE- JlaTaukHuTpaT-
€ecoin ((OHpe)Ie.HeHI/IeHI/ITpaT'I/IOHOB JETUTECOACPKAHUCHU - JICKTUBHBIC TaTYNKU HOHOB
B ITUTATEILHOMPACTBOPE TpaT-HOHOBBPACTBOpAX JJIA0NPEACICHUANOHOB
20 MuHepanbHbIey 1 Jla6opatops1iionsITNe]1 0 DKCIepPUMEHTAILHO Pa3JIH- 1 YMeTpakcriepuMenTanbHoonpe | Jlatuukanexrpo-
00peHus «Ormpeenenne aMMuad- 4aTh MOYEBHHY 1 MUHE- IENATbMOYEBUHY HPOBOTHOCTH
HOMCEeNTUTPHIIMOYEBUHbI» pastbHBICY T0OPEHHS
21 Meraubl. Kanp- JlaGoparopusiitonsrNel 1 OKCTepUMEHTAIBHO 1 3HaTbCBOMCTBACOEAMHEHUIKAN | JlaT4mMKIneKTpo-
12178 «BsauMoyieiicTBe M3BECT- ycTa- BLIS HETO IPOBOTHOCTH,MAr
CoeuHeHusAKAN KOBOIi BOJIBI c HOBUTHOOPa30BaHUECPE]] 3HAYECHUEBIPUPOJICIKU3HAYET | HUTHASIMe-
bIIUA YIJIEKUCIBIMT A30M) HEWH KUCJION COJIU OBC€Ka IHaJIKa,HpI/I60pI[JI}IH
OJTy4eHHATa30BIIINA
mmapatKunmna
22 Meramns. Kene3 JlaGoparopubiiionsrNel 2 Uccnenosath 1 3HaTh, YTO MpPOLECC KOPpPO- JlaTunknaBnenus

0

«Oxucnennexene3aBoBIaxH
OMBO3yXC»

TMPOLIECCHNETPOXUMHIECKO
fKoppo-3un
KeNe3aBBO3/yXe

3MM  METQLIOB  MPOTEKACT
BIPHCYTCTBUM BOJIBI M KUCIIO-
pona. 3Hath (aKTOpbL, YCKO-
PSIOMIMENPOIIECCKOPPO3HH




IlepeyeHs npuMepHBIXTEMY4YeOHO-HCCIEI0BATENHLCKOMUTIPOEKTHOMHIEATEIbHOCTUIIKOJIbHHKOB

1. N3y4eHnemen0ouHoCTUPa3InYHbIXCOPTOBMBLIAUMO LI UXCPEICTB.
NHpukaTopHbleCBOICTBAPA3TMYHBIXPACTEHUHHIIBETOB( conpeienenueMpHpacTBopoB).
OnpenenenuexayecTBaxie0onekapHoiMyKkunxeoa.
OnpeneneHneKayecTBaKUCIOMOIOYHBIXIIPOLYKTOB.
OnpeneneHne3aBucUMOCTUM3MEHEHUAP HIIENbHOTONMACTEPU30BAHHOTOMO -TIOKAOTCPOKOBXPAHEHHUSL.
N3yuennesd ek THBHOCTHPA3TMIHBIXCONEBBIXTPETIOK.

KOHCTpYI/Ip0BaHI/IG«XI/IMI/I‘IGCKI/IXFPGHOK»,OCHOBaHHI)IXHaXI/IMI/I‘leCKI/IXpeaK-III/ISIX.

© N o vk w N

CHHTE3«MaJTaXUTay»BPA3TUUHBIXYCIOBUSIX.

9. UzyueHnexoppo3umkesne3aBpasInaHbIXyCIOBUSX.

10. BnusHuecBETaMKHUCIOPOAAHACKOPOCTbPA3I0KEHIAPACTBOPANOANAAKA -TIHSL.
11. OnpeneneHnexkayecTBaBo10NPOBOHONBOIBI.

12. KéctkoctbBo b1 CIOCOOBIOMPEIENEHUIAKECTKOCTHBO/IBI.

13. Bymaxnasxpomarorpadus. XpomartorpagudeckoepasieneHneBeIecTs.

14. XpycranbHoecTek10.MOKHOMMUCTIONb30BAThIAXPAHEHUATIUII 1 ?

MNMopnucaHo undpposon
nognucbto: bapaHosa Enena

bapaHoBa EneHa
AnekcaH BH
An eKda Hﬂpo BHa ﬂ,afa:cjogﬁg&é 20:09:15 +03'00
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