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HosicHuTeIbHAS 3aNIHCKA
Pemienue mo0bIX 3a/1a4 — BaXKHOE CPEJICTBO PA3BUTUS XUMUYECKOTO MBIIIICHHS yJalluXcs U
OIMH W3 TyTeH OCYIIECTBJICHHUS CBS3M TEOPUHM C MPAKTHKOH. ODKCIEPUMEHTAIbHBIC 3aa4H
CHOCOOCTBYIOT OoJsiee TIyOOKOMY HM3YYCHHMIO Marepualia, 4To OOecrmedymBacT  HEO0OXOIUMYIO
MPOYHOCTh 3HAHUK. DKCIIEPUMEHTANIBLHBIE 33a4 PAa3BUBAIOT MHTEPEC K MPEAMETY, AAl0T OOJIbIINE
BO3MOKHOCTH ISl TPYJOBOTO BOCIHTAaHUS M TPO(PECCHOHATHHON OPHEHTAIlMH YYalluXCs.
MBEICIIEHHBIN SKCIIEPUMEHT MOMOTAeT pa3BUBATh aOCTPAKTHOE MBIIUIEHUE. MEXTy MBICICHHBIM U
peambHBIM  OKCHEPUMEHTOM €CTh O0O0Iee: W MBICICHHOMY, M pPEaIbHOMY SKCHEPUMEHTY
MPEIIECTBYET MPOIYyMBIBAHNE, BBIABIDKEHHE THIIOTE3, COCTABJICHHE IUIAHA PEIICHHUS IpOOIeMBl,
3agaun. [lpy m3ydeHMH AAHHOTO Kypca y4alllMecs HCIOJB3YIOT JIGKIUU YYHUTEINs, CIpPaBOYHBIN
MaTepuall, HOBTOPSIOT U3y4eHHOE paHee. bonbinyto yacTh yueOHOTO BpeMEeHH ydJamecs: padoTaroT
CaMOCTOSITEIIbHO, 3aHUMAIOTCSI UCCIIEIOBATEIIHCKON JIEITETFHOCTHIO, CO3/IAIOT MTPOESKTHI, COCTABIISIOT
3aJjaHns. DTO TIO3BOJIMT YYAIIUMCSI COPUEHTHPOBATHCS B BEIOOpE AabHENIEH cepshl NesITeTbHOCTH.
N3yuenne naHHOTO Kypca 3aBeplIacTCs 3alUTON POEKTA.
Lesn Kkypca: yepe3 akTHBHBIE (POPMBI OpraHU3aIMH JCITEITHPHOCTH YJalINXCsl BBI3BATh HHTEPEC K
XAMHUYECKOMY DKCIIEPHMEHTY; 3HAKOMHUTb yJaIlIUXCs C MyTSIMHU U METOJAaMHU PUMEHEHUS 3HaHUH Ha
MIPAKTHKE.
3anayu kypca:
1.06001mmenne 1 cuctemMaTu3alys paHee MoTy4eHHbBIX 3HaHUM, COBEPLUICHCTBOBAHNE MPAKTUYECKUX
YMEHHUH yJaluxcsi, BRIpaboTKa OOMIMX METOJ0B M IIPUEMOB 3KCIIEPUMEHTATEHOW paOOTHI 0 XHMHH.
2.Ha ocHoBe 0000mIeHHs paHee W3YdeHHOTO MaTepHualia, (OPMHPOBATH HOBHIC 3HAHHS W yMEHHUS,
OTHOCSIINECS KaK K COJCPKaHUIO MPEIMETa, TaK U K TEXHHUKE IKCIIEPUMEHTA, BKITFOYAs HIIEMEHTHI
WCCIIeIOBaHUSL.
3.BrIsBNICHNE Y yHanIuXcsi TOTOBHOCTH TBOPYECKH MPUMEHSATH MOJTydeHHBIC 3HAHUS U
NPaKTHYECKHE YMEHUS B HOBBIX CHUTYAIHAX
Ilnanupyemble pe3y/IbTaThl 0CBOEHHS Kypca
ITnanupyemvie nuunocmusle pe3yibmamal 0C60eHUA Kypca
@®opmMupoBaHHE TOTOBHOCTH W  CIOCOOHOCTH  OOy4JarOIMMHCA K CaMOPa3BUTHIO |
caM000pa30BaHMIO HA OCHOB MOTHBAIIMH K OOYYECHHIO 1 TTO3HAHUIO.
®opmupoBaHNEe KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIEHHMM U COTPYAHHUYECTB CO
CBEpCTHMKAaMHM W B3pOCIBIMH B TIIpoliecce 00pa3oBaTEeNbHOM ydeOHO-HCCIIEI0BATEILCKON
JEATeTbHOCTH.
®opmMupoBaHUE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH.
®opmMupoBaHUE IEHHOCTH 3JI0POBOTO UM 0Oe30macHOro o0pa3a JKM3HHM;, YCBOGHHE IPABUII
MHIUBUIYaIBHOTO M KOJUIGKTUBHOTO O€30I1aCHOTO IOBEJCHUS B YPE3BBIYAWHBIX CHTYAIHSX,
YIPO’KAIOIIUX )KU3HU U 370POBBIO JTHOJICH.
ITnanupyemoie memanpeomemmuple pe3ynbmansvl 0C60eHUA Kypca
PeryastuBubie YY /.
BbInyCKHUK Hay4YuTCH:
CaMOCTOSTEIFHO OOHApyXHBAaTh MU (GOPMYIHPOBaTH Y4eOHYIO NpoOieMy, ONpeneNsiTh Uelb
y4eOHOM e TeNbHOCTH;
BBIIBUTaTh BEPCHM pELIEHHs MpoOJieMbl, OCO3HABaTh KOHEYHBIM pe3ynbTaT, BBIOMpPATh U3
MPEUI0KEHHBIX U UCKaTh CAMOCTOSTENIBHO CPEJICTBA JOCTHIKEHUS LIENH;
COCTaBIATH (MHAWBUAYAIBHO WIH B TPYIIE) TUIAH PELICHUS TPOOIEMBI;
paboTas 1o IJaHy, CBEpATh CBOU JAECUCTBUS C LIENBIO U, P HEOOXOAUMOCTH, UCTIPABIIAThH OLINOKU
CaMOCTOSITEIILHO;
B JIMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENILHO BEIPAOOTaHHBIE KPUTEPUU OLIEHKH.
oOHapyxHBaeT U GOpMyYIUPYET yueOHYIO MPoOIeMy MO PYKOBOJICTBOM YUUTEIS.



CTaBHUT IIeJIb JEATCIILHOCTH Ha OCHOBE IIOCTABJICHHON MPOOJEMBbl W TpEAaracT HECKOJbKO
CII0OCO0OB €€ TOCTHKEHMUSL.

CaMOCTOSITEJIbHO aHAJM3UPYET YCIOBUS JOCTIDKCHHS IIEJIM Ha OCHOBE Y4Y€Ta BBIJCICHHBIX
yYUTEJIeM OPUEHTHPOB JICHCTBUSI B HOBOM y4eOHOM MaTepuae.

IJIAHUPYET PECYPCHI U1 JOCTUKEHUS LETIN.

10. Ha3pIBaeT TPYTHOCTH, C KOTOPBHIMHU CTOJIKHYJICS TPH PELICHWH 33/a4M, W NpeasaraeT IMyTH HUX

MIPEOJI0JICHUS/ N30eTaHus B JAIbHEHIIICH NesITeTLHOCTH.

11. Ha3bIBae€T TPYAHOCTH, C KOTOPHIMU CTOJIKHYJCS IPHU PEUICHUM 3a/adyd, W Mpeajaraer MmyTu Ux
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MIPEOJI0JICHUS/ N30eTaHus B JAIbHEHIIICH NesITeITLHOCTH.
BoinyckHuk noayuum 603mMo0McHOCHb HAYUUMbCA .
CAMOCMOAMENbHO CMABUMb HOBbLE YUeOHble Yelu U 3a0aUl.
CAMOCMOSIMENLHO CMPOUMb HCUSHEHHbLE NIIAHbI 80 BPEMEHHOL NepCneKmuee.
npu NIAGHUPOBAHUU OOCMUNCEHUs. Yenell CAMOCMOAMENbHO U A0eK8AMHO YUUmvléams YCio6us U
cpeocmea ux O0CMUNCEHUSL.
8b10€IAMb ANbMEPHAMUBHBIE CNOCOObI OOCMUIICEHUS Yelu U 8bloupams Haubonee 3¢ pexmusHulil
cnocoo.
A0eK8AMHO OYEHUBAMb C8OU BO3MONCHOCMU OOCMUNCEHUS. Yeau ONnpeoeléHHOl CIO0HCHOCMU 8
PA3TUYHBIX Chepax camocmosmenbHOU 0esimeabHOCU.
IMo3naBartenbuble YY /I
BpInyCKHUK HAY4YHTCS:
aHAJIM3UPOBATh, CPAaBHUBATH, KIACCHDUIIMPOBATH W 0000maTh (aKThl U SIBJICHUS. BBISBISATH
MPUYMHBI W CIIEJICTBUS TPOCTHIX SBJICHHWHA. 3.0CYIIECTBIIATH CpPaBHEHHE, KiacCH(DHUKAIIHIO,
CaMOCTOSITSIIBHO BBIOUPAst OCHOBAHUS W KPUTEPUH JIJIS YKa3aHHBIX JIOTHUECKUX OTICPAIIniA;
CTPOUTH JIOTUYECKOE pacCyKJEHHE, BKIIOYAIOIICe YCTAHOBJICHHE MPHUYUHHO-CIICACTBECHHBIX
CBA3EH.
CO3/aBaTh CXeMATUYECKUE MOJIEIH C BbIICTICHUEM CYIIECTBEHHBIX XapaKTePUCTHK 0OBEKTA.
COCTaBIISATh TE3UCHI, Pa3JINYHbIEC BUIbI TUTAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJTHOTO BUIA B Ipyro# (TabauIly B TEKCT U TIp.).
YMEThb OMNPEACNATh BO3MOXKHBIE HCTOYHUKHA HEOOXOTUMBIX CBEICHHM, NPOU3BOAUTH MOUCK
nH(popMalKY, aHATM3UPOBATh U OLIEHUBAThH €€ JOCTOBEPHOCTb.
Boinycknuk nonyuyum 603M0M#CHOCHIL HAYYUMBCA:
ocyujecmenaem pacuiupeHublli. NOUCK UHDOPpMAyUU € UCHOIb308AHUEM pecypco8 Oubaiuomex u
HUnmepnema.
cuumsigaem uUHGOpMAYUIO, NPeoCMABIeHHYI0 C UCHOIb308AHUEM paHee HEeU38eCMHuIX 3HAKOS
(cumB0.108) Npu HATUYUU UCIOYHUKA, COOEPAHCAU4e20 UX MOIKOBAHUE.
coz0aem mooenu u cxemwvl O0Jisl peueHus 3a0au.
nepesoount CJLONCHYI0 O COCMA8y UHGOPpMaYUIo U3 2papuuecko2o uiu CUMBOIbHO20 NPedCmasieHus
8 mexcm u Haob6opom.
VCMAHABIUBAEM 83AUMOCEA3b ONUCAHHBIX 8 MeKCme coObimuLl, s18J1eHUll, NPOYECCOo8.
yuacmeyem 6 npoeKmHOo- UCCIe008aMeNbCKOU 0esimelbHOCMU.
npo8ooum HabarooeHue u IKCnepuUMeHm nood pyKo8oOCHEOM YUumelis.
ocywecmensem 6blOop Haubonee dhhekmusnvix cnocobos peutenus 3a0ad 8 3a8UCUMOCIIU OMm
KOHKDEMHbIX YCILOBUL,
oaem onpedeienue NOHAMUSIM.
YCMaHagnueaem npuduUHHo-cieocmeentvle ceasu. 11.0000waem nowamusi — ocywecmaisem
JIO2UHECKYI0 onepayuro nepexooa om UO08bIX NPUHAKOS K POOOBOMY NOHAMUIO, OM NOHAMUSL C
MEHbUUM 00BEMOM K NOHAMUIO C OOIbUUM 00BEMOM;
ocyujecmensaem CpasHenue, cepuayuro U Kiaccupukayuro, camocmosmenbHo 8bloupas 0CHOBAHUS U
Kpumepuu 011 YKA3aHHbIX 102UYECKUX ONepayull.
CMpoUmbs Kiaccu@ukayuio Ha 0CHo8e OUXOMOMULECKO20 OeleHUsl (Ha OCHO8e OMPUYAHUS) CIPOUMb
Jlo2uyecKkoe paccyicoenue, sKuodarouee yCmarosieHue NPULUHHO- C1e0CMEeHHbIX CEA3ell,
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00vsACHACI A8NIEHUSA, NPOYECCHl, C8A3U U OMHOULEHUS, BbIABIAEMbLE 8 X00e UCCIe008aHUs; 00bACHAEM
ABNIEHUS, NPOYECChl, CEA3U U OMHOUEHUS], BbIABTIAEMbLE 8 XOO0€ UCCIe008AHU,

3Haem OCHOBbl O3HAKOMUMENbHO20 YmeHus; 16.3nHaem OCHOGbI ycéaugarouie2o YmeHus, ymeem
CMPYKMypupo8ams meKcmol (8vioensiem 2iagHoe U 6MmopoCmeneHnoe, 2lasHylo uoero mexkcma,
gvicmpausaem nocie008amenbHOCHb ONUCHIBAEMbIX COObIMULL)

cmasums npoobaemy, apeymMeHmuposamy e€ aKkmyaibHOCHb.

CAMOCMOSIMENLHO NPOBOOUMb UCCIe008AHUE HA OCHOBE NPUMEHEHUsl Memooo8 HAOM00eHUs U
9KCHEepUMeHma.

KommyHukatuBubie YY/I:

BbInycKHUK HAYYHTCS:

COOIIIOIaeT HOPMBI ITYOJIMYHOM PEUr M PETJIaMEHT B MOHOJIOTE M JIUCKYCCHHU.

MOJIB3YETCSl aJIeKBATHBIMU PEUYEBBIMU KJIMIIE B MOHOJIOTE (IyOJIMYHOM BBICTYIUICHHH), JUAJIOTE,
JMCKYCCHH.

dhopmyaupyeT cOOCTBEHHOE MHEHHUE U TIO3UIINIO, apTYMEHTUPYET UX.

KOOPAMHUPYET CBOIO TIO3UIIUIO C MO3UIHSIMH IIAPTHEPOB B COTPYAHUIECTBE MTPH BBIPAOOTKE OOIIETO.
YCTaHABJIMBAET M CPABHUBACT PAa3HBIC TOUKU 3PEHHS, MPEXKIE YeM NPUHUMATh PEUICHHUS U JeiaTh
BBIOOD.

CIIOPHT U OTCTaWBAET CBOIO TO3UITUIO HE BPAXKACOHBIM JIJIsl ONTIOHEHTOB 00pa3oM.

OCYIIECTBIISIET B3aUMHBIN KOHTPOJIb U OKa3bIBAET B COTPYTHHYECTBE HEOOXOMMYIO B3aHMOTIOMOTITH.
OpraHU30BBIBACT U TUTAHUPYET y4eOHOE COTPYAHUUYECTBO C YUUTEIIEM H CBEPCTHUKAMU; ONPEICTISATh
e U QYHKIUH YYaCTHUKOB, CIIOCOOBI B3aMMOJEMCTBHYS; IJTAHUPOBATH OOIIHE CIIOCOOBI PadOTHI;.
yMeeT paboTaTh B Ipylre — yCTaHaBIMBaeT paboure OTHOIICHUS, 3((HEKTUBHO COTPYIHUYAET U
CTIOCOOCTBYET MPOIYKTUBHOW KOOIEPAIMH; WHTETPUPYETCSI B TPYIIY CBEPCTHUKOB WM CTPOUT
MIPOAYKTHBHOE B3aWMOJICHCTBHE CO CBEPCTHHUKAMH M B3POCIBIMH. YUUTHIBATH Pa3HbIe MHEHUS H
HWHTEPECHl 1 000CHOBBIBATh COOCTBEHHYIO MTO3HIIHIO;

CaMoCTOATENHHO OPraHU30BbIBATh y4eOHOE B3aMMOJAEHUCTBUE B Ipymie (OnpeaensiTs oOIMe e,
pacnpeensiTh poju, T0roBapuBaThCs APYr € APYroM U T.A.).

Boinycknuk nonyuyum 603M0M#CHOCHIb HAYYUMBCA:

. NPOOYKMUBHO pa3peutamsv KOH@IUKMbL HA OCHO8e YUEéma UHmMepeco8 U NO3UYULL 8CeX YYACMHUKOS,

noucka u OYEHKU albmepHAMUEHbIX cnocobos paspeuteHus KOH(ﬁJZuKWlOG,‘ 0020661]71/[66177’1176‘}1 u
npuxodumb K 061/1/;€My PpeULeHuIo 6 COBMeCmHOU Oeﬂmeﬂbnocmu, 6 mom uvucie 6 cumyauyuu
CMOJIKHOBEHUA URMeEPECO6,

. Opamo Ha ceOsl UHUYUAMUBY 8 OP2AHUZAYUU COBMECMHO20 OelticmBUsl (0e1080e TUOePCMB0);
. 811a0emb MOHOIO2UHECKOU U OUANOSUYECKOU hopmamu pedu  COOMEEMCMEUU ¢ 2PAMMAMULECKUMU

U CURmMaxKcudecKumu Hopmamu podﬂoeo A3bIKA,

. Cl1edosamow MOPpANbHO-9MUYECKUM U NCUXOTI02UHECKUM NPUHUUNAM 061/1/;€Huﬂ u compdeuqecmea Ha

OCHOBE YBAINCUMEIbHO20 OMHOWEHUS. K NAPMHEPAM, HUMAHUS K TUYHOCIU OPY2020, A0eKB8AMHO20
MENCTUYHOCMHO20 BOCHPUSMUS, 20MOBHOCMU A0EKEAMHO pPeasuposamv HA HYHCObl OpYyeux, 6
YACMHOCMU  OKA3bIBAMb NOMOWL U  IMOYUOHATILHYIO NOOOEPICKY NAPMHEPAM 6 npoyecce
docmudicenust oobujell yeau cCoO8MecmHou 0esimelbHOCHIL.
IThanupyemoie npeomennble pe3yibmamot 0C60eHUsA KYPCa

BbINyCKHHK HAYYHMTCS: ONMCHIBATH CBOMCTBA TBEP/BIX, KUIKHX, Ta3000pa3HbBIX BEIIECTB, BBIICIISS
WX CYIIECTBEHHBIE MPU3HAKH; XapaKTepHU30BaTh BEIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBaM,
yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepUCTUKaMU BEIeCTBa;
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH «aTOM», «MOJEKYNa», «XUMUYECKUI
AIIEMEHT», «IPOCTOE BEIECTBO», «CIOXKHOE BEIIECTBO», «BAJCHTHOCTH», HCIOIB3Ys 3HAKOBYIO
CUCTEMY XMMHH; U300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (HOPMYN U
CYITHOCTb XUMUYECKUX PEAKIINI C TOMOIIBI0O XUMUYECKUX YPAaBHEHUH; BBIUUCISITH OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE€ MACCOBYIO JIOJIO XHMHUYECKOTO JIEMEHTa B
COCIMHEHUSAX JUIsI OLIEHKH HMX MPAKTHYECKON 3HAYMMOCTH; CPaBHHBATh 1O COCTAaBY OKCHJIBI,
OCHOBaHUSI, KUCIIOTHI, COJIH; KIacCU(UIUPOBATh OKCUIBI U OCHOBAHUS IO CBOMCTBAM, KHCIOTHI U



COJM TIO COCTaBy; IIOJIb30BAThCS J1AOOPATOPHBIM OOOpYZOBaHMEM M XUMHUYECKOW IOCYIOH;
MIPOBOJIUTH HECIIOKHBIE XUMUYECKUE ONBITHl M HAOIIONEHUS 32 U3MEHEHHSIMH CBOWCTB BEILIECTB, B
mporecce WX IPEeBpalleHUil; COOMI0AATh TMpaBWJIa TEXHUKA O€30MacHOCTH NpPU TMPOBEICHUU
HAOJIONEHUIT W OMNBITOB; pa3nUyaTh OAKCIEPUMEHTAIBHO KHUCIOTHL M INENOYM, TIOJIb3YSCh
WHIUKATOPaMH; O0CO3HABATh HEOOXOJAMMOCThH COOOJICHUS Mep OEe30MacHOCTH MPH OOpalICHUU C
KHCIIOTaMH M IIEJIOYaMM. DPACKpbIBaThb CMbICH Iepuoaudeckoro 3akoHa JI. M. Menneneesa;
ONHKCBIBATh M XapaKTEPHU30BATh TAONWYHYI0O (HOPMY TNEPHUOTUYECKON CHUCTEMBl XHMUYECKUX
SIIEMEHTOB; XapaKTepU30BaTh COCTaB ATOMHBIX SACP M PACHPEICNICHHE YHUCIa DIIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM aTOMOB XHUMHUYECKUX 3JIEMEHTOB MAJIbIX IEPHUOJIOB MEPHOANYECKON CUCTEMBI,
a TaK)Ke KaJIMsl ¥ KaJIbIIHS;, Pa3indarh BUIbl XUMHUYECKOHN CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEMOJSIPHYI0 W METAUIMYECKYI0; H300paXkaTh HIEKTPOHHO-MOHHBIC (DOPMYIIBI
BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMHU CBS3SIMH PAa3HOTO BHUJA; BBISBISTH 3aBHCHMOCTH CBOWCTB
BEIIECTB OT CTPOCHUS X KPHCTALIMYECKUX PEHIETOK: HOHHBIX, ATOMHBIX, MOJICKYJSPHBIX,
METAJUTMYECKHX; XapaKTePU30BaTh XUMUYECKUE DJIEMEHTHI 1 HX COCTMHEHHS Ha OCHOBE TTOJIOKECHUS
HIIEMEHTOB B TIEPHUOIMYECKONW CHUCTEME M OCOOCHHOCTEH CTPOEHHS WX aTOMOB; XapaKTEpPH30BaTh
HAayYHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE IMEPUOUYECKOT0 3aKOHA M TEPHOJHYECKON CHCTEMBI
xumudeckux sneMmeHToB [I. . MenneneeBa; OOBSCHATh CYTh XHMMHYECKHX IIPOIIECCOB W HX
NPUHIUNHAIBHOE OTIMYMEe OT (U3WYECKHX; HAa3blBaTh NPHU3HAKH W YCIOBHS TPOTEKAHUS
XAMUYECKUX PEaKIfii; yCTaHABIMBATh MPUHAIICKHOCTh XUMUIECKON PEAKIMH K OTPEACIEHHOMY
THUITY TI0 OJTHOMY U3 KJIaCCH(DMKAITMOHHBIX MPU3HAKOB: 1) 1O YHCITY M COCTAaBY MCXOIHBIX BEIECTB U
MIPOJIYKTOB PEAKINH (PEaKIMi COEANHEHNUS, Pa3JIOKEHNUs, 3aMEIIeHNs U 00MeHa); 2) 1O BbIIETICHUIO
WJIH TIOTJIOMICHUIO TETUIOTHI (PEaKIMy SK30TEPMUYECKUE M DHIOTEPMHUYECKHE); 3) M0 M3MEHEHHUIO
CTETICHEeH OKUCIICHHSI XUMUYECKHUX JIEMEHTOB (PEaKIH OKHCIUTEIHHO ~-BOCCTAHOBUTEIBHBIE);4) TIO
oOpaTuMOCTH TIporiecca (peakiuu oOpaTuMble W HEoOpaTHUMBIE);  COCTABJIATh YpaBHEHUS
IEKTPOIUTUYECKON JUCCOLMALMM KUCIOT, LIEJIOYeH, COJEH; MOJIHbIE U COKpAlEHHbIE HNOHHbIE
yYpaBHEHMsI peakuuii OOMEHa; YypaBHEHHMsS  OKHCIUTEIbHO-BOCCTAHOBMUTENBHBIX  PEAKIIMIA;
IIPOrHO3UPOBATh MPOJYKThl XMMHUYECKHX PEAKIMHA MO (opMysiaM/Ha3BaHUSIM HCXOJHBIX BEILECTB;
ONpeNeNnaTh UCXOJHBbIE BellecTBa MO (opMyiam/Ha3BaHUSAM INPOAYKTOB PEAKLUHU; COCTABIAThH
YPaBHEHMsI pEaKLIMH, COOTBETCTBYIOIUMX IOCIEAOBATEIILHOCTH («LEMOUYKE») IpeBpalleHuH
HEOPraHMYeCKUX M OPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB; BBISABIATH B IpoIEcce
HKCIEPUMEHTA IPU3HAKH, CBUJICTEIbCTBYIOIIME O IPOTEKAHUHM XUMHUYECKON peaKI1y; IPUTOTOBIIATh
PacTBOPEI C OIpeIeIEHHON MAacCOBOH 10J1el paCTBOPEHHOTO BEILIECTBA; ONPENENIATh XapaKTep CPebl
BOJHBIX pAacTBOPOB KHCIOT M INEIOYEeH IO H3MEHEHHIO OKPAacKW MHIUKATOPOB; IMPOBOAUTH
KayeCTBEHHbIE PEAKLUH, MOATBEP)KIAIOIIME HAJIMYME B BOJHBIX PAacTBOpax BEILECTB OTAEIbHBIX
MOHOB, OIPENENATh MPUHAAJICKHOCTh HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OJHOMY H3
W3YyUYEHHBIX KJIACCOB/TPYINIL: METalIbl M HEMETa/Ulbl, OKCH[bl, OCHOBAHMs, KHCJIOTHI, COJIH;
COCTaBJIATh (POPMYJIbI BEIIECTB [0 MX HAa3BAHUSAM; ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
3JIEMEHTOB B BEILIECTBAX; COCTABJIATH (POPMYJIbI HEOPTaHMUECKUX U OPraHUYECKUX COEJUHEHUH 1o
BaJCHTHOCTSIM U CTEITIEHSAM OKHCIICHMS JIEMEHTOB, a TaKXKe 3apsAaM MOHOB, YKa3aHHBIM B TaOiu1e
PacTBOPUMOCTHU KUCIJIOT, OCHOBAHUMN U COJIEH; 0OBSACHATh 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX
U XMMHMYECKMX CBOMCTB IPOCTBIX BELIECTB (METAJUIOB M HEMETAJJIOB) U MX BBICHIMX OKCHJOB,
00pa30BaHHbBIX JIEMEHTAMH BTOPOTO M TPETHETO [1EPUOJI0B; Ha3bIBAaTh OOIME XUMUYECKHE CBOMCTBA,
XapakTepHbIE ISl TPYIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX; Ha3bIBaTh O0IIME XUMUYECKHE CBONCTBA,
XapakTepHble Ul KaXJOro M3 KJIAacCOB HEOPraHMUYECKUX BEILIECTB: KUCIOT, OCHOBAaHUM, coJieH;
IPUBOANTH MPUMEPBHI PpeaKIHi, MOATBEPKAAIOIINX XUMHUECKHE CBOWCTBA HEOPraHMYECKHX
BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUHN U COJIEH; ONpeNesaTh BEIIeCTBO-OKUCINUTENb U BEIIECTBO-
BOCCTAaHOBHTEIb B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; COCTABIATh OKUCIUTENBHO-
BOCCTAHOBMTENbHBIM OanaHC (11 M3YyYEHHBIX pEakUui) MO MPEeAOXKEHHbIM CXeMaM peaklui;
MIPOBOJIUTH J1A0OpPATOPHBIE OIBITHI, MOATBEPIKIAIONINE XUMUYECKHE CBOIMCTBA OCHOBHBIX KIJIACCOB
HEOPraHMYeCKUX BEILIECTB; BEIECTBA OPraHWYECKHe, OTHOCUTEIBHOCTh MOHATHUS «OpraHUYEeCKHe
BeliecTBay. HasplBaTh NpPUYMHBI MHOTrOOOpa3us OpraHMyYecKuX coenuHeHui. OmnuceiBaTh U



XapaKTepU30BaTh XMMHYECKOE CTPOCHHE OPTaHUYECKUX coeArHECHU. CTPOUTH MOJICKYISPHBIC H
CTPYKTYpHBIC (DOPMYIIBI OpraHMYECKHUX BEIIECTB. AJIKAHBI: METAH M 3TaH: CTPOCHHE MOJICKYI.
rOpeHre MeTaHa W dTaHa, NCTUIPUPOBAHHME 1ITaHA, NMPUMEHEHHE METaHa. AJKEHBI, XUMHUYECKOE
CTPOEHUE MOJIEKYJIbI 3THJICHA, JBOWHAs CBSA3b, B3aMMOJCHCTBHE HTUJIEHA C BOJOM. Peakuun
MOJIMMEPHU3allii  ATWICHA, MOJMATWICH M €ro 3HaueHHe. XapaKTephu30oBaTh peJieTbHBIE
OJIHOATOMHBIC CHUPTHI HAa MPHUMEpax METaHOJa W 3TaHOJA, TPEXaTOMHBIM CIUPT — TIHUIEPUH;
OJIHOOCHOBHBIC TIPEJICIIbHBIC KapOOHOBBIC KHCIOTHI HAa MPUMEPE YKCYCHOW KHCIIOTBI, CBOMCTBA U
MPUMEHCHHE, CTCAPUHOBAS KUCIIOTA KaK MPEJICTABUTEINb KUPHBIX KapOOHOBBIX KHCIIOT, PEaKIuu
TepU(DUKAIIMH U TTOHSATHE O CJIIOKHBIX dPHUPax: KUPHI KaK CIOKHBIC dIPHUPHI TIIUIEPHUHA W KUPHBIX
KHCIIOT, aMUHOKHCIIOTBI; PEAKIMH IMOJIMKOHJICHCAIMA W TIOJUMEpPU3AINU: OCIIKH, UX CTPOCHUE U
OHMOJIOTHYeCKast POJib. ;YTIIEBOJBI: TIIFOKO3a, €€ CBOWCTBA M 3HAYCHHE, KpaxMall W IeJUTI0N03a (B
CpPaBHEHMH), UX OMOJIOTMYECKasl POJIb; IOJUMEPHI.

Boinycknuk nonyuum 603MO0MCHOCb HAYUUMBCA: 2PAMOMHO 00pPAWAMbC C BeUujecCmeamu 6
NOBCEOHEBHOU  JHCU3HU, OCO3HABAMb HEO0OXO00UMOCMb  COONOOeHUs NpaAsUl  IKOI02UYECKU
0e30nacHo2o nosedenus 8 OKpyscaroujell NPUPOOHoll cpede;, NOHUMAMb CMbICT U He0OX0OUMOCHb
coOn00enUs NPeOnUCanull, NPeoarazaemvlx 8 UHCMPYKYUIX No UCNONIb30BAHUIO NeKAPCMS, CPeOCms
ObLIMoGoU Xumuu U Op.; UCNOIL308AMb NPUOOPEMENHbIE KIl0OYesble KOMNEMEeHMHOCMU Npu
8LINOIHEHUU UCCTIE008AMENbCKUX NPOEKMO8 NO U3VUEHUIO CE0UCMS, CHOcob08 NoaAy4eHus u
PACNO3HABAHUS 8eU4eCm8; PA38UBANb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOIb3YSA CPeocmed
VCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ mekcmamu y4eOHuKa u OONnoJHUMENbHOU
JUmMepamypot, CnpasoyHulMU Mmabauyamu, npossisAmsb 20MOBHOCMb K VBANCEHUIO UHOU MOYKU
3peHuss npu  00CYyHcOeHUuu pe3yibmamos GblNOJAHEHHOU padomsl; 00bEeKMUBHO OYEeHUBAMb
ungopmayuro o eewecmeax U XUMU4eCKux npoyeccax, KpUmuyecku OmHoCUmscsi K NCe80OHAYYHO
ungopmayuu, Heo0OPOCoBeCMHOU peKiame, Kacaoujeucs UCHONb308AHUA PA3IUYHBIX 8eUlecms.
0COo3HABAMb 3HAYEHUe MeOpPemudeckux 3HAHUN Ol NPaKmuyeckou OesimeNbHOCMU Yel08eKd;
onucvLI8amy  U3Y4UeHHble O00BEeKMbl KAK CUCMeMbl, NPUMEHSSA JI02UKY CUCMEMHO20 aHAanu3d;
NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEePUOOUYECKOU CUCTEeMbl XUMUUECKUX JIeMeHmos O
00bACHEeHUs. U Npe08UOEHUsl CBOUCME KOHKDEmHbIX Geuecms; pazeueams UHGOPMAYUOHHYIO
KOMNemeHmHOCmb NOCPeOCMEOM YeyONeHUs 3HAHUL 00 UCMOPUU CIMAHOBIEeHUS XUMUYECKOU HAYKU,
€€ OCHOBHBIX NOHAMUL, NEPUOOUUECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NpUpoobl, a
maxoice 0 COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U MEXHUKU. COCMABIAMb MONEKYIAPHble U NOJIHble
UOHHble YDABHEHUs NO COKPAUWEHHbIM UOHHbIM YDABHEHUAM, NPUBOOUMb Npumepvl peaxyul,
NOOMBEPHCOAIOWUX CYUWECNBOBAHUE B3AUMOCEIA3U MENHCOY OCHOBHBIMU KIACCAMU HEOPSAHUYECKUX
gewecms;, NPOSHO3UPOBAMb Pe3VIbMAamyvl 6030€UCMBUL PA3IUYHLIX (DAKMOPO8 HA U3MeHeHUe
CKOpOCMU  XUMUYECKOU peakyuu, NnpocHO3UpO8amv pe3yibmamsl 8030elCmEus paziuiHblX
Gaxmopos Ha cmeujenue XUMUYECKO20 PABHOBECUS. NPOSHO3UPOBAMb XUMUYECKUE CBOUCMEa
gewecms Ha OCHOBe UX COCMABA U CMPOEHUsl, NPOSHO3UPOBAMb CHOCOOHOCMb 8eulecmea nposasisams
OKUCTUMENbHbIe UIU 80CCIMAHOBUMENbHbIE C8OUCMBA C YUEMOM CmeneHell OKUCIeHUs INeMeHMO8,
BX00SIUUX 8 €20 COCmaAs;, 6blAGIAMb CYWECMB0BAHUE 2eHEeMUUECKOl 63aAUMOCEA3U  MeHCOY
gewecmeamu 8 psoy: Npocmoe 8eujecmso — OKCUO — 2UOPOKCUO — COJIb, OP2AHU308bLEAMND,
npo8oOUMb yueHuyecKue NpoeKkmvl No UCCIe008AHUI0 CEOUCME Belecms, UMEIOWUX BadCHOe
npakmuyecKoe 3HayeHue.



Coaepixkanue yueOHOro Kypca, 344 (14ac B Hege110)
[TpaBwua mo Texauke 6e3omacHocT (2 yaca).
[IpakTudeckue paboOThI, CBA3aHHBIE C OTYYCHUEM BEILECTB, OTHOCSIIUXCS K OCHOBHBIM KJIaccam
Heoprannueckux coeanHeHut (10 yacos). XuMuueckre CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHU
[Tpaktuyeckas pabora Nel«CrocoObl OTydeHUsT OKCHIOBY: ToJTydeHue TBepaoro okcuaa meau (1)
(Tpemst ciocobamu), mosTydeHue razooopasHoro okcuaa yraepoaa (1V) (tpems crocobamu)
[Tpaktuyeckas padora Ne2 «CriocoObl OTydeHHs KHCIOT» a) KUCIOTHBIN OKCHJ + BoJa 0) coib +
KHCJIOTA B) Pa3JI0KEHUE COJIEH aMMOHUS I') THAPOJIU3 COJIeH
[MpakTuaeckas padorta Ne3 «CriocoObI OTydeHHsI OCHOBAHMIN a) Me + Boja (IeMoHcTpanwsi) 0)
OKCHJI M€ + BOJIa B) IIEJI0Yb + COJIb T') THJIPOJIA3 COJICH.
[TpakTraeckas padorta Ne4 «CrocoObl moydeHus coein» a) Metamn + Hemeramt 0)0CHOBHOU +
KHUCJIOTHBIN OKcHJT B) Me + KucinoTta r) OKCHJ MeTajula + KMCIOoTa 1) TUAPOKCH]L + KHCIIOTa €)
1eJI0Yb + COJIb %) LIeJI0Yb + KUCIOTHBIN OKCHJI 3)COJIb+ KHCIIOTA M) COJIb+ COJIb K) HarpeBaHue
KHCJION COJM JT) THJIPOJIN3 COJIU
Pemenue sxcriepuMeHTanbHBIX 33124 (8 yacoB). OnpeneneHue xapakrepa cpeibl pacTBOpa KUCIOT U
1iesioye ¢ MOMOIIbI0 MHAMKATOpOB. KadecTBeHHbIE peaklMM Ha HOHBI B pacTBope (Xi1opui-,
cynb(dar-, kapOoHaT-uOHBI, HOH amMMoHUs). [lomydyeHue razooOpa3HbiX BemecTB. KauecTBeHHBIE
peakiuu Ha ra3000pa3Hble BellecTBa (KMCIOPO/I, BOJIOPO, YIJIEKUCIBIHN ra3, aMMHuaka
[IpakTueckas padbota Ne5 «KauecTBeHHBIE peakIIi Ha KATHOHBD)
[IpaxTueckas padorta Ne6 «KauecTBeHHBIE peaKIIK HA AaHUOHBI»
[IpakTueckas padorta Ne7 «PemieHne skcriepuMeHTAIbHBIX 3a7au»
PacuetHo-sKcniepuMeHTanbHbIE 33291 (8§ 9acoB).
[IpaxTueckas padorta Ne§ «PemieHue pacdeTHO-3KCIIEpUMEHTANIBHBIX 33/1a4 Ha COJIep>KaHue
MpUMECEN»
[IpakTruueckas padota Ne9 «PerieHue pacueTHO-IKCIEPUMEHTATBHBIX 33/1a4 Ha IPAKTUICCKUN
BBIXO»
[Tpaktrueckas padota NelO «Omnpenenenre KOJIMIECTBEHHOTO COCTaBa CMECH METAJIJIOB»
MeicieHHbIM SKcriepuMeHTOM. (2 yaca) Ilomydenue razoo0pa3HbIX BeriecTB. KadecTBeHHBbIE
peaKkIry Ha ra3000pa3HbIe BEMIECTBA (KUCIOPOI, BOAOPOI, YIICKUCIBIHN Ta3)
[Tpaktuueckas padora Nell «[lomydeHue B naboparopuu ammuaka. KadecTBEHHBIE peaklud Ha
aMMHUAaK.»
[IpakTnueckas padora Nel2 Pemienue skcriepuMeHTAIbHBIX 3a7ad 10 TeMe «l eHeThueckas CBS3b
MeXAy KlacCaMy HEOPTraHUYECKUX COSIUHEHUID». (44)



TemaTuueckoe miaHupoBaHue Kypca «JlaGoparopusiii xumuueckuii anaau3» 8e kiaace (1 yac
B HeJleJII0 B TeueHue rojaa, 34 yaca)

Ne
ypoka

Tema

Koa
qac

Buanl
AeATeIbHOCTH
(B TOM 4HCIe
(opmupoBanne
YY)

LIOK

®OPMA

[IpaBuia o TexHuke
0€30MacHOCTH

TexHuka
0€30MacHOCTH IPU
POBEICHUHT
71a00PATOPHBIX U
MIPaKTUYECKUX padoT.

https://m.edso0.ru/00ad9ch2

Jlexuus

[IpaBuia o TexHuke
0€30MacHOCTH

[IpaBuna okazanus
IIepBOH
MEIHUIMHCKO N
TOMOIIH ITPH 0KOTaxX
U OTPABJICHUSX
XUMUYECKUMHU
pEaKTUBaMHU.

https://m.edsoo.ru/00ad9ch2

Jlexusa

HpaKanecm{e paﬁon, CBSA3AHHBIC C MOJYYCHHUEM BEHICCTB, OTHOCAIIMXCHA K OCHOBHBIM KJIaccaM

HECOPIraHUICCKUX COCAUHCH

uii (10 yacos).

3-4 | Xumuyeckue 2 | TeopeTnueckwmii https://m.edso0.ru/00ad9cb2 | becena
CBOMCTBA OCHOBHBIX 3a4eT
KJIacCOB
HEOPraHUIeCKUX
COECOUHEHUN
5-6 | CnocoOwl momyuenust | 2 | [Ipakrudeckas https://m.edsoo.ru/00ad9cb?2 | IMpakTrueckas
OKCHJIOB pabota Nel paborta
[Tosnydenue TBEpIOTO
okcua meau (I1)
(Tpems cnocobamu),
HOJTy4eHUE
razoo00pa3Horo
OKCHJIa yriepoia
(V) (tpems
crocobamu
7 CrniocoOst montyuenust | 1 | [Ipaktuueckas https://m.edsoo.ru/00ad9cb2 | ITpakTudyeckas
KHCIIOT paboTa Ne2 a) pabota
KUCJIOTHBIN OKCUJ +
BoJ1a 0) coJib +
KHCIIOTA B)
pasioKeHUe coen
AMMOHHSI T)
TUAPOIIN3 COJIEH
8 CnocoObl monyuenus | 1 | [IpakTuueckas https://m.edso0.ru/00ad9cb2 | IMpakTuueckas
OCHOBaHUI pabota Ne3 a) me + pabota

BOJa (AeMOHCTpaIus)
0) okcua Me + BoJia
B) IIENIOYb + COJIb T)
TUAPOIIU3 COJIEH.



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9-10 | CrocoObl nomyuenust | 2 | [Ipaktudeckas https://m.edsoo.ru/00ad9cb?2 | IMpakTrueckas

coueit pabota Ne4 a) pabota
Meraiun + HeMeTain
0) OCHOBHOH +
KHUCJIOTHBIN OKCHUJ] B)
Me + kucnora r)
OKCHJ M€TajlIa +
KHUCIIOTA 1)
TUAPOKCU] +
KHCJIOTA €) IIEJI0Yb +
COJIb ) IIEJIOYb +
KHCJIOTHBIN OKCH/T
3)coib+ KUCIIOTA 1)
COJIb+ COJIb K)
HarpeBaHue KUCIION
COJIM JT) TUAPOIIN3
COJIN

11-12 | Xumuyeckue 2 | Ipaktuyeckuii 3auer | https://m.edsoo.ru/00ad9ch?2 | TpakTudeckas
CBOWCTBA OCHOBHBIX paborta
KJIacCOB
HEOPraHUYeCKUX
COEIMHEHU N

Pemenne 3xcnnepuMeHTAJbHBIX 32124 (8 yacoB).

13 | Ompenenenue 1 | JJaboparopHsbie https://m.edsoo.ru/00ad9cb?2 | TpakTrueckas
XapakTepa cpelibl ombIThl OmpenieneHme pabota
pacTBopa KHUCIOT U XapaxkTepa cpeJibl
menoyen ¢ pacTBopa KUCIOT U
IIOMOIIBIO IIeJIOUEd U COJIEH C
WH/INKATOPOB. MTOMOTIIBIO

WHIUKATOPOB.

14 | KauectBeHHBIC 1 | JJaGoparopHsbie https://m.edsoo.ru/00ad9cb2 | ITpakTrueckas
peaKIuy Ha HOHBI B OTIBITHI pabota
pactBope (XJI0pH/I-, KavecTBenHnbie
cynbdar-, kapOoHaT- peaKiuy Ha HOHBI B
WOHBI, HOH pactBope (XJIopH/I-,
aMMOHUSA ). cynbdar-, kapOoHaT-

WOHBI, UOH
aMMOHUS).

15-16 | «KayecTBeHHbIC 2 | [Ipaktuyeckas https://m.edsoo.ru/00ad9cb?2 | ITpakTrueckas
peakuuu Ha paboTa Ne5 pabota
KaTHOHBI» «KauectBeHHbIC

peaknuu Ha
KaTHOHBD»

17-18 | «KagyecTBeHHBIC 2 | IlpakTuyeckas https://m.edsoo.ru/00ad9ch2 | Ipakruueckas
peakuuu Ha pabota Ne6 pabota
AHHOHBD) «KauecTtBeHHbIC

pEaKIUy Ha aHUOHBD»

19-20 | «Pemenue 2 | IIpaktuueckas https://m.edso0.ru/00ad9cb2 | IMpakTuueckas

AKCTIIEPUMEHTAIBHBIX pabota Ne7 paboTa



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3a71a49» «Pemenne
Wnentudukamms IKCIEPUMEHTAIBHBIX
HEOPraHU4eCKUX 3a1au»

BEIIIECTB, HA OCHOBE

Ka4eCTBEHHBIX

peakuui

21-22 | Pemienue 2 | 3adeTHOE 3aHATHE https://m.edso0.ru/00ad9cb2 | IMpakTuueckas
AKCIEPUMEHTAIBHBIX pabota
3a7a4»

WNnentuduxarms
HEOPraHUYECKUX
BEIIIECTB, HA OCHOBE
Ka4eCTBEHHBIX
peakuui
PacueTHo-3KCIepUMeHTAJNIbHBIE 3a1a4u (8 YacoB).

23-24 | Penrenue pacueTHO- 2 | [Ipaktuyeckas https://m.edsoo.ru/00ad9cb?2 | TpakTrueckas
AKCIEPUMEHTAIBHBIX pabora Ne§ pabota
3aja4 Ha «Perenne pacueTHo-

CoJiepKaHue IKCIIEPUMEHTATBHBIX
npuMecen 3aJ1a49 Ha COJEPKaHUE
IpUMeECen»

25-26 | Pemrenue pacueTHO- 2 | [Ipaktuyeckas https://m.edsoo.ru/00ad9cb?2 | TpakTrueckas
AKCIEPUMEHTAIBHBIX pabora Ne9 pabota
3a/1a4 Ha «Pemenne pacueTHo-

MPAKTUICCKAN AKCTIEPUMEHTAIBHBIX

BBIXO]T 3a1a4 Ha
MPAaKTUYECKU I
BBIXO»

27-28 | Onpenencuue 2 | [Ipaktuyeckas https://m.edsoo.ru/00ad9cb?2 | IMpakTrueckas
KOJIMYECTBEHHOTO pabota Nel0 paborta
cocraBa cMecu «OmnpeneneHue
METaJLIOB) KOJIMYECTBEHHOTO

cocraBa cMecu
METAJUIOBY
MbIc/IEHHBIM 9KCIIEPUMEHTOM. (2 yaca)

29 | [lonyuenwue 1 | KauecTBeHHBIC https://m.edsoo.ru/00ad9cb2 | ITpakTrueckas
ra3000pa3HbIX peaknuu Ha pabota
BEIIICCTB. ra3o00pa3Hbie
JIaGopatopHsbie BelIecTBa (KUCIOPOI,

CTIOCOOBI TIOJTYUCHUS BOJIOPO/I,
YTJICKUCIIBIN Ta3)

30 | [lomyuenwue B 1 | IIpakTudeckas https://m.edsoo.ru/00ad9cb?2 | IpakTrueckas
nabopaTopuu pabota Nell pabota
aMMHaKa. «[lomyuenue B
KavecTBenHubie nabopaTtopuu
peaKiMyu Ha aMMHUaK. aMMHaKa.

KauectBennsie
pEaKIUy Ha aMMHAK.)

Pemenue IKCNIEPUMCEHTAJBbHBIX 3a/1a4 110 TEME «I'eHeTn4eckas CBsI3b MEKIY KiacCaMu

HEOPraHU4eCKUX CoenHeHu». (44)



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

31-32 | I'enernueckast CBs3b [MpakTrueckas https://m.edso0.ru/00ad9cb2 | IMpakTuueckas
MEX]y KJIaccaMu pabota Nel2 pabora
HEOPraHUYECKUX Pemenue
COCIMHECHUM. JKCIIEPUMEHTAIIBHBIX

3ajad4 1o TemMe
«I'enernyeckas cBs3b
MEX1y Kilaccamu
HEOPraHUYECKUX
COCMHEHUIN.
33-34 | UtoroBsiii 3auer Kontposb https://m.edsoo.ru/00ad9cb2 | TectupoBanue
IKCTIEPUMEHTAILHBIX

YMEHHI U 3HAHUUI
OCHOBHBIX IO KypCYy.
TectupoBanue



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

