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PaGouass mporpamma  Kypca  BHEYPOUHOM  JEATEIBHOCTH  «XUMHUS
B OKCIIEpUMEHTAaX M 3ajadyax. 8—9 kiacce» (manee — I[Iporpamma) BKIIOYaeT
MOSICHUTENBHYIO 3allUCKy, COJAEp)KaHWE OOy4YeHUs, IUTAaHHUPYEMBbIE pPe3yJIbTaThl
OCBOCHHUS ITPOTPaAMMBbI, TEMATUYECKOE TNIAHUPOBAHHUE.

[losicHuTenpHast 3amMcKa OTpakaeT oOlMe Leau W 3aJadyd  U3Yy4YeHUus
[IpeIIaraeMoro Kypca, €ro MECTO B CTPYKTYpe YUEOHOro IJIaHa, MOAXO0bl K 0TOOPY
COJZIEpKaHMsl, ONIPEIEICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

[lmanupyemMble  pe3ynpTarbl OCBOCHHUS MPOTPaMMBlI  Kypca  BKIIKOYAKOT
JMYHOCTHBIE, METANpeIMETHBIE PE3yJIbTaThl 32 BECh MEPHO]] 0OydYEHHUS HAa ypOBHE

OCHOBHOT'O 00111eT0 00pa30BaHusl.

HOACHUTEJIBHAA 3AIIMCKA

O0mas xapakTepucTHKa Kypca

Pabouas mporpamMmMa  Kypca  BHEYPOUHOM  JIEATEIBHOCTH  «XHUMHS
B DKCIIEpUMEHTax M 3amadax» (mamee — [lporpamma) cocraBnena mns 8-9 kiaccoB
Ha OCHOBE TOJIOKEHUN U TPeOOBAHUIA:

— (eaepalibHOro TOCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOIO
oOmero oOpazoBaHus (YTBEpXKIEH TpUKa3oM MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaepaunn ot 31 mast 2021 r. Ne 287);

— (enepanbHOl  00pa3oBaTENbHOM  MPOTpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHus (yTBep)KJIeHa MpHUKa3oM MwuHHUCTEpCTBa MpocBemeHus Poccuiickoi
®enepanuu ot 18 mas 2023 1. Ne 370).

[Iporpamma yaenser oco0oe BHUMAaHUE BBINOJHEHUIO OOYYaIOIIUMUCS
XUMHUYECKOTO IKCIIEPUMEHTA — JIA0OPATOPHBIX OMBITOB U MPAKTHYECKUX PAOOT, 4TO
MO3BOJIUT MM Ha TMPAKTUKE H3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
MPOIIECCOB, PA3BUTh MPAKTUUYECKUE YMEHHUS U HABBIKU IJIAHUPOBAHMUS, MTOATOTOBKH,
NPOBEJCHUS, aHaldu3a W MHTEPOpEeTalMd MOJYyYEHHBIX SKCIEPUMEHTAIBHBIX
pe3yJIbTaTOB, HAyYHUThCS TPUMEHSATH TEOPETUUECKHWE 3HaHUS ISl OOBSICHEHUS

XUMHUYICCKUX IPOHCCCOB, MPOUCXOANMX B TOM YHCIIC B CUTyalUAX JKHU3HCHHOI'O



xapakTepa. OCO3HaHHOE BBIMOJHEHWE XWMHUYECKHX OSKCIHEPUMEHTAIbHBIX padboT
CIIOCOOCTBYET TMOBBIIICHUIO MOTHUBAIIUU K U3yUYECHUIO XUMUMU.

[TporpaMMoii IpeIyCMOTPEHO TaKXKe pelieHNe 00yUJaroIUMUCT Ka4eCTBEHHBIX
¥ KOJHMYECTBCHHBIX 3a7a4 Pa3IUYHBIX THIIOB U YPOBHEWU CJIOKHOCTH, B TOM YHCJIC
OJIMMITUATHBIX. BBIMOTHEHNI0O XHMHYECKOTO JKCIEPUMEHTa M PEIICHHUIO 3a7ad
00s13aTeTbHO JTOJDKHO TPEIIIIECTBOBATh 3HAKOMCTBO OOYUAIOIINXCSA CO CBSI3aHHBIMU
C HUMH JIECMEHTAMHU COACPIKAHU.

[Iporpamma Kypca BHEYPOUHOM JEATETBHOCTH «XUMHUS B HKCIIEPUMEHTAX
W 3amadax» OyjaeT BocTpeOOBaHA OOYYAIOIIUMUCS, KOTOPhIE MOTHBUPOBAHBI

K OCO3HAaHHOMY BBIOOpY Mpodeccuil, CBA3aHHBIX C TPUMEHEHUEM XUMHUECKIUX 3HAHUM.

Leapb u 3aga4n Kypca

Hear Ilporpammel — o0ecneunTh UWHAMNBUAYAIbHBIE MOTPEOHOCTH
oOydaromuxcss B HM3yUYCHUH XHUMHUU B YCIOBUAX, KOrJga YYeOHBIM 1UIaH
o0pa3oBaTeNpbHOM OpraHU3alluy NpeJyCMaTpUBaeT H3yuyeHUE Y4eOHOro mpeamera
«XUMHSA» TOJIBKO Ha 0230BOM YPOBHE.

[Ipennaraemass ~ [IporpamMma  yuuTBIBa€T  TICHUXOJIOTO-TIEAArOTUYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTeropuu odyuatonuxcs. Ee ocBoenue
CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS MHTEpEca K M3YUYEHUIO XUMHUHU U cepam
NESTEIbBHOCTH, CBS3aHHBIM C XHMMHEW, MOTHUBAlUM K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO PO Uil ¥ HANMPABJICHHOCTH JAJIbHEHIIIEro 00yUeHHUs.

N3ydenue Kypca HarpapjieHO Ha OpMUPOBAHUE Y 00yUaIOIIUXCS:

— CHCTeMbl XHMHYECKHX 3HAHUW KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpaA, KaK OCHOBBI JJsi TOHMMAaHUS XUMHUYECKOM CTOPOHBI SIBJICHHM
OKpY>KaroIIero MUpa;

— WHTEpeca Ha TNPOJODKEHHE OOYyYEeHHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHUs.

B pamkax pemieHust OCHOBHBIX 3a/1a4 [IporpamMmbl JOJKHO OBITH 00€CTIEYEHO:

— npuoOuieHre  oOydJalomuxcss K  CaMOCTOSITENIbHOM — MO3HABaTEIbHOMN

n HCCH@HOB&TCHBCKOﬁ ACATCIBbHOCTHU, K HAYYHBIM MCTOAAM ITO3HAHUA



— (opmupoBaHue y 00ydYaroIIMXCSi MOTHMBAllUM M Pa3BUTHE CIOCOOHOCTEM
K U3yYEHUIO XUMUU;

— (opmupoBaHue y 00y4aromuxcsi yMEHUN OOBSCHATh U OLEHUBATH SIBJICHMUS
OKPY’KAIOILIEro MUPA, UCIIOJb3Ys 3HAHUS U OIBIT, IIOJIYyYECHHBIC DY N3yUYECHUU XUMUH,
OPUMEHATh WX TPU PEUICHHH MpoOJeM B TMOBCEAHEBHOW JXH3HU M TPYIOBOU
JEATEIBHOCTH;

— OCO3HAHHWE OOYYalIIUMHCS IEHHOCTH XWUMHUYECKHX 3HAHMM B JKH3HU
YEJI0BEKa, ITOBBIIIEHUE YPOBHSI JKOJOTHYECKON KYJBTYpbI, HENPUATHE IEHCTBUM,
MIPUHOCAIIMX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIFOJICH;

— npuoOpeTeHre 00y4aroIUMHUCS OTbITa CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB

(KJ'IIO‘ICBBIX KOMH@TCHHHﬁ), H€O6XOI[I/IMBIX JJIL pa3iIMYHbIX BUAOB ACATCIIBHOCTH.

MecTo Kypca B 00pa30BaTeJIbHOM IpoLecce

[Iporpamma kypca «XuMHS B OKCHEPUMEHTaX H 3aJadax» paccyuTaHa
Ha peaju3alMio B TeueHrue 68 yuyeOHBIX 4acOB B PAMKax BHEYPOYHOU AESATEIbHOCTU
B 89 kiaccax (34 yaca B 8 knacce u 34 uvaca B 9 knacce). Kypc moxer ObITh
UCIIOJIb30BaH Uil oOoraiieHrs 0a30BOro Kypca XUMUHU MPaKTUKO-OPUEHTUPOBAHHBIM
COJIEp)KaHMEM M AaKTUBHBIMM BUAAMH JAESITENbHOCTH oOywaromuxcs. IIporpamma
ABJIIETCSI COAEP/KATEIbHBIM M METOAMYECKUM OpPUEHTUPOM JUIsl COCTaBJICHUS
nejaroraMu pado4mx mporpamm.

[IporpamMmma Kypca BHEYPOYHOM JESATEIBHOCTH «XUMHS B SKCIEPHUMEHTAX
W 3aJayax» HalpaBjeHa Ha JOCTHKEHHUE pe3yJbTaTOB, KOTOPBIE JIOMOJHSIOT
U yrIyOssitoT copMyIupoBaHHbIC B efiepalibHOM pabouel mporpaMme 1o y4eOHOMY
npeaMeTy «Xumus» (6a30BbIi YpOBEHb) TPeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM.

JlesTebHOCTh 00yYaronmxcs peyCMaTpuBaeT AKTUBHOCTb
U CaMOCTOSITENIbHOCTh, COYETAeT MHAMWBHUIYAIbHYIO U TPYNIOBYIO (HOPMBI pabOTHI.
CTpyKTypUpOBaHUE TEeMaTHYECKOTO IutaHupoBaHus B IIporpamme cOOTBETCTBYET
NOPSAIKY U3yUEHHUsl pa3fesioB U TeM XMMHM Ha 0a30BOM YpOBHE B OCHOBHOM IIKOJE

1 00€CITeUrBaET TEM CaMbIM IMPEEMCTBCHHOCTDb ypO‘IHOﬁ 141 BHCypquOﬁ JACATCIIBHOCTH.



[IpennoxeHHbIE JEMEHTHI COJEPKaHUS U BUABI JECSITEIBHOCTH MOTYT OBITh
KOHKPETU3UPOBAHBl € YYETOM HHJMBHUAYaJIbHBIX 3alpOCOB  OOyYarOIUXCs.
Pacmmpenue conepkanus U BUAOB JI€ATEIbHOCTH CBA3aHO C BO3MOXKHOCTBIO BBIOOpA
NEJaroroM pasjiMyHbIX BAPUAHTOB Y4YE€OHO-METOJUYECKOrO obecreueHus Kypca,
a TaKkkKe C CYIECTBYIOUIMMH YCIOBHSIMH  IIKOJbHOW  HH(OPMAIIMOHHO-
00pa30BaTeIbHON CpEIbI.

Jlisg 3HaKoMCTBa OOydarolmuXxcs C MNPOPECCHSIMH, CBSI3aHHBIMH C XHMHEH
U XMMHYECKOM HAyKOH, M TOBBIIIECHUS HUX MOTHUBALMM K M3YYCHUID XHMHH
PEKOMEHIyeTCsl  BKIIOYWTH B  IPOTpaMMy 3KCKYpPCHM Ha  HPEANPHUSITHS,
B pETMOHAJIbHBIE MY3€H, By3bl. CoaepkaresbHble 3JeMeHThI [IporpaMmbl O3BOJISIOT
OpraHu30BaTh Ha HUX OCHOBE IIPAKTUYECKYID H ITOMCKOBO-HCCIIEN0BATEIBCKYIO
NEeSATEIbHOCTb, PE3YJIbTaThl KOTOPOW MOTYT OBITh HCIIOJIB30BaHbI MPHU pealn3aluu
OOy4aroMMHUCS HWHAMBUAYAJbHBIX HPOEKTOB. TeMbl MPOEKTOB PEKOMEH0BAHO

BBIOMPATH C YUETOM PETHOHAIBHON CrieU(PUKY.



COIAEPKXAHUE OBYYEHMUAA

8 KVIACC

Pa3znes 1. [lepBoHayaibHbIe XUMHYECKHE IOHATHS

Xumusa — BaxkHas 00JIaCThb €CTECTBO3HAHUS U MPAKTUYECKOU JEATEIbHOCTU
yenoBeka. lIpeamer xumuu. Ponp XMMHM B KW3HU YeJIOBEKa. XHUMHS B CUCTEME
HayK. Tena n Benjectsa. Ou3nueckne 1 XUMAYECKUE CBOWCTBA BEIIECTB. ATpETaTHBIC
COCTOSIHUSL BelleCcTB. lIOHATHE O TEOPETMYECKUX U OMIIMPUYECKUX METOAAX
MO3HAHHUS B €CTECTBEHHBIX Haykax. lIpencrtaBieHus O Hay4yHOM [O3HAHUHU
Ha SMIIMPUUYECKOM YPOBHE. SI3bIK XUMUMU.

[TonsitTue o Meromax pabOThl ¢ XUMHUYECKMMHU BemlecTBamMu. OO0OpynoBaHue
IIKOJIbHOW ~ XUMHUYecKoi Jaboparopuu. IlpaBuna OGe3zomacHoro oOpaieHus
C BEIECTBAMU U JIa0OPATOPHBIM 00OPYIO0BAHUEM.

Uucteie BemecTBa U cMecu. CriocoObl pazjeneHus: cmeceid. O4ncTKa BEIIECTB.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE JIEMEHTHI. [IpocThie U CI10KHBIE BEILIECTBA.
Mertanibl 1 HEMETAILIBI.

Xumuueckas (opmyna. OTHOcuTenbHass aroMHas Macca. OTHOCUTENbHas
MOJIEKYJsIpHas Macca. MaccoBass 1O XUMHUYECKOTO DJIEMEHTA B COCIMHECHUH.
Haxoxxnenue npocreiimieit ¢opMyJibl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monb. Monsipnas macca. Pacdersl mo dopmynam
XAMHUYECKUX coequHeHur. MorsgpHas Macca cMmecu BenectB. MounbHas 10Jid
XUMUYECKOTO DdJeMeHTa B coenuHeHud. Haxoxknenwe mnpocteineil (hopmyIisl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

XUMHUYECKasl pEeaKUUsi U €€ NPU3HAKU. YCJIOBUS MNPOTEKAHUS XUMHYECKHX
peakuui. XMMHUYECKUE YypaBHEHUsA. THUNBI XUMUYECKUX peakuui. Pacuersl
110 XUMHUYECKUM YPABHEHUSIM.

IKcnepumenmanvHoe uzyuenue 6euecms U A6NeHUI:

e l3yueHne m omnmcaHue (PU3NUECKHX CBOWCTB OOpa3llOB HEOPTAHMUYECKHX

BCIICCTB.



o [IpaBuia paboTel B JTabopaTopuu U MPUEMBI OOpamIeHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

e Paznenenune cmecenl.

e Ommcanne (GU3NYECKUX CBOMCTB OOpa3IOB HEOPTAHMYECKUX BEIIECTB —
METAJLJIOB U HEMETAJLJIOB.

e HaOmoaeHnue GpU3NYECKUX U XUMUYECKUX SIBJICHUH.

e Habmonenue u ommcaHue MPU3HAKOB MPOTEKAHUS XUMUYCCKUX PEAKIIHMA
Pa3HBIX TUIIOB.

Pewenue pacuemnwix 3a0au no hopMysiaM U ypaBHEHUSIM XUMHUYECKUX PEAKITHI

Pa3INIHOr0 YPOBHSA CI0XKHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX.

Pa3nen 2. Baxkneiinne npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
Bo3nyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MomisipHbiid 00beM
razoB. OrTHOcHTENbHAss  IUIOTHOCTH Ta3oB. OnpeaesieHuE  OTHOCUTEIBHOU
MOJIEKYJIIPHOM Macchl Ta3000pa3HOTO BEIIECTBA IO HW3BECTHOW OTHOCHUTEIHHOM
I0THOCTH. OOBEMHBIE OTHOIIIECHHUS Ta30B MPU XUMUUYECKHUX PEAKIUAX.
Kucnopoa. Okcupsl. [Ipumenenne kucinopoaa. CrnocoObl MoyueHUs KUCIopoaa
B 1a0OpaTOpUU U MPOMBIILIEHHOCTH. [loHsTHE 0 KaTanu3aTope. O30H — alIOTpONHas
Mo U (DUKALIUS KHCITIOPO/Ia.
TernnoBo#t 3¢ PexT XUMUUECKON peakii, TEPMOXUMUYECKUE YPABHEHUS, K30~
Y SHIOTEPMUYECKHUE PEAKIIUH.
Bomopon. Haxoxaenue Bogopona B mpupone, (U3NUECKHE U XUMUYECKUE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI ToTy4YeHHs. [IoHsATHE O KUCIOTaX U COMSX.
Bopa. dusuueckue cpoiictBa BOAbl. Boma kak pactBoputrenb. PacTBOpEL.
HacreiieHHble W HEHACHINICHHBIE PAcTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJIE.
CriocoObl BhIpaXEHUSI KOHIICHTPAIIMA PACTBOPOB: MACCOBAsi OIS PACTBOPEHHOTO
BEILIECTBA, MOJISIPHASL KOHIIEHTpaIusi. PoJib pacTBOPOB B MPUPOJIE U B KU3HU YETIOBEKA.
Xumnueckue cBoiictBa Boabl. IloHstme 00 ocHoBaHusx. lloHsrtue
00 unaukaropax. KpyroBopoT Boabsl B MHpupoje. 3arps3HEHUE MNPUPOIHBIX BOJI.

OxpaHa 1 OYUCTKA NPUPOIHBIX BOI.



Knaccudukanus neopranuueckux coeauHeHuil. Oxcunpl. Knaccudukarms
OKCHU/IOB: coJjieoOpasyronime (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC)
U HECO0JIe0Opa3yIolIre.

du3znyeckrue M XapaKTEepHbIE XUMHUYECKHE CBOMCTBa OKcHioB. [lomydyeHue
OKCHJIOB.

[ToHATHE O TMAPOKCHUIAX — OCHOBAHUAX M KHUCIOPOACOJAEPKAIIUX KHCIIOTaX.
Kucnorel. ®usnueckne M XHMUYECKHME CBOWMCTBA KHUCJIOT. llomydeHue KHCIIOT.
Kucnotsl B npupojie, NIpUMEHEHNE BAXKHEHIITUX KHACIIOT.

OcHoBanus. Kiaccudukanus OCHOBaHUM: TIENOYM U HEPACTBOPUMBIE
ocHoBanus. Illenoun, ux cBoiicTBAa M cHocoObl mnoaydeHusa. HepacTBopumbie
OCHOBaHMsI, WX CBOMCTBA U CcHocoObl monydeHus. AmdotepHocts. [lonsTue
00 aM(OTEepHBIX THIPOKCUIAX U MTOTyUYEHHE.

Conn. ®u3nyuecKue U XxapakTEPHbIE XUMUYECKHE CBOMCTBA. [lonyuenue comnen.

I'eneTnueckas cBsI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUMN.

IKcnepumenmanivbHoe u3yyeHue eujecms U A61eHUN.

e (O3HakoMJieHUE ¢ 00pa3laMH OKCHJIOB U ONMCAHHUE UX CBOMCTB.

e IlomydyeHue, coOupanue KUCIOPOaa, U3yUCHHUE €T0 CBOMCTB.

e [lomydyeHue u cobupanue BOAOPOA.

e B3anmMoaeiCTBUE KUCIIOT C METAJUIaMHU.

e [IpuroroBieHne  pacTBOPOB €  ONPEHAECICHHOM  MacCOBOW  JOJIEH

PacTBOPEHHOIO BEILIECTBA.

e OrmnpezeneHre pacCTBOPOB KUCIIOT U IEJIOUEH € MOMOUIBIO UHAUKATOPOB.

e Peakuus HEUTpaIIU3aLUK.

e BzaumogeiicTBre pacTBOpa cepHOM KUCIOTHI ¢ okcuaoMm meau(Il).

e [lonyuenue HepaCTBOPUMBIX OCHOBAHUM U U3YUYEHUE UX CBOWCTB.

e BriTecHEeHHE OAHOTO MEeTasia APYTUM U3 pacTBOPA COJIH.

e B3anmozaeincTBue THAPOKCHIA IUHKA C PACTBOPAMU KUCJIOT U LIEIIOYEH.

e PerieHne 3KCIEPUMEHTANbHBIX 337a4 1o TeMe «OCHOBHBIE KIIACCHhI

HEOPraHUYECKUX COCTUHECHUIN.

10



Pewenue 3a0au ¢ WCHonbp30BaHHEM IIOHATHH «MaccoBas J0JIsI BCIICCTBA
B PaCTBOPCH, «MOJEIpHasA KOHLOCHTpALN:A, C HCIIOJIb30BaHHUCM KPHUBBIX
pPacTBOPUMOCTH. Pemenue PACUCTHBIX 3a/ia4 IO YPAaBHCHUSAM XHUMHUUYCCKUX peaKHI/Iﬁ

Pa3HBIX TUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM 4YHUCJIC OJIMMIINAAHBIX.

Pasznen 3. [lepuoguveckuii 3akon u Ilepuoanyeckasi cucreMa XUMHYECKUX
iemMeHnToB .M. MenngeneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[Tepnonnueckuii 3akon [[.11. Menaeneera. Ctpoenue atomoB. COCTaB aTOMHBIX
anep. M3otombl. PaguoakTUBHOCTh.  DJIEKTPOHBI.  DJIEKTPOHHAs  OpOUTAIb.
DHepreTHYecKre YpOBHH M TOJYpPOBHU aToma: S-, P-, d-opOuTanm. DICKTPOHHBIC
KOH(Urypaluu U 3JeKTPOHHO-rpaduueckue Hopmysibl aTOMOB. PUZHUECKUN CMBICIT
MOPSIAKOBOrO HOMEpA, HOMEpa IEPHUOJIa ¥ TPYIIIbI diieMeHTa. CTpoeHUE AIEKTPOHHBIX
000s104eK aToMOB NepBbIX 20 XUMHUYECKUX 3JeMEHTOB [lepronnueckoil cucTeMsl
JAWN. MenneneeBa: pacnpeneiacHue >SJIEKTPOHOB IO DSHEPTETUYECKUM YPOBHSM,
noaypoBHSIM U opouTasisaMm. Ouszndeckuit cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTM M3MEHEHHs paadyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyIIaM M nepuojaM. M3sMeHeHue
KHMCJIOTHO-OCHOBHBIX CBOMCTB COCAUHEHHM XMMHUYECKMX DJIEMEHTOB B IIEPUOAAX
U Tpymnmnax. XapakTepUCTHKAa XUMHUYECKOrO DJIEMEHTa II0  €r0  ITOJIOKEHUIO
B [Iepuonnueckoit cucreme [I.1. Menneneena.

3nauenue [lepunoanyeckoro 3akoHa v [leprHOAMYECKON CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku U Inpaktuku. .M. MenneneeB — yueHbIH
Y TPaXKJaHVH.

DIEeKTpOOTPULATENBHOCTh XUMHUECKUX 3JIEMEHTOB. XUMHUUYECKas CBA3b. Bubl
XUMHYECKON CBA3U: KOBAJIEHTHAs MOJISIPHAs CBSA3b, KOBAJICHTHAS! HEIOJSPHAs CBS3b,
WOHHas CBs3b. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW M HOHHOM CBSI3U.
DJEeKTpPOHHBIE U CTPYKTYpHBIE (popMyJIbl BemiecTB. KaTnoHbl M1 aHUOHBI.

Kpucrannnueckue u amopHbie BemecTBa. TUIBI KPUCTATUIMYECKUX PEIIETOK:

HOHHAaA, aTOMHas1, MOJICKYJISIPHAA 1 UX XaPAKTCPHUCTUKH.
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Crenenp okucienus. OnpeaeneHue cTerneHell OKUCIEHUsI aTOMOB B OMHApHBIX
coeauHeHUsIX.  OKUCIINTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CocTaBieHue
YPaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl M pacCTaHOBKA B HUX
K03 UITMEHTOB METOI0OM JIEKTPOHHOTO OanaHca.

JKcnepumenmanvHoe uyveHue 6eujecms U A61eHUl:

e O3HakomjieHME ¢ oOpa3laMu METalJIOB M HEMETaIoB. MozaenupoBaHue

CTPOEHMSI MOJIEKYJI MpH TOMOIIM PHUCYHKOB, MOJEJEH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX (hOpMYII.
e OnBIThI, WIUTIOCTPUPYIOIINE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Pewenue pacuemnwix 3a0au 1o GopMysaM U ypaBHEHUSIM XUMHUUECKUX PEaKIHi

Pa3HBIX THUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM YHUCJIC OJIMMITMAJHBIX.

9 KJIACC

Pa3nen 1. BemecTBo M XMMH4YECKas peakuus

IIoBTOpEHNE OCHOBHBIX pa3leioB Kypca xuMuu 8 kiacca. [lepuonnueckas
CUCTEMA XMMUYECKUX JIEMEHTOB B CBETE IIPEICTABICHUN O CTpoeHnH aToMa. CTeneHb
OKHCIICHHSI ¥ BAJICHTHOCTB. [IpeacTaBieHne o mepuoanvyeckor 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB (37K TPOOTPULIATEIBHOCTD, OKHCIIUTENIBHO-
BOCCTAHOBUTEJIbHBIE  CBOWCTBA,  KHMCIOTHO-OCHOBHBIE  CBOWCTBA  OKCHJOB
Y THUJIPOKCUIOB) OT CTPOEHUS aToMa.

Bunel xuMudeckoil cBsI3U: MOHHAs, KOBaJIEHTHas (HEMOJsIpHAs, MOJIIpHas);
OOMEHHBIN U IOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3H.

Tumbel KpUCTAUIMYECKUX PELIETOK: aTOMHAas, HWOHHAs, METaJUIMYecKas,
MOJIEKYJISIpHAasi — M OCOOCHHOCTH HMX CTPOEHHUS. 3aBHCHUMOCTH CBOMCTB BEIIECTBa
OT THUINA KPUCTAJUIMYECKON PENIETKH U BUJA XUMUYECKOU CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX PEAKUUN. DIEMEHTHI
XUMUYECKON TePMOJMHAMUKH. DHEPTreTUKAa XUMUIECKUX peakimii. TeraoBoii ahdexT
XUMHUYECKOM pEaknuHu. IDK30- U DHAOTEPMHUYECKHE PEaAKIUH, TEPMOXHMHUUYECKHE

ypaBHeHUs. 3aKkoH l'ecca n ero cieacTBus.

12



[ToHATHE O CKOPOCTH XUMHUYECKOW peaklUWH. 3aKOH JCHCTBYIOIIMX MAacc.
@DakTopbl, BIMSIOLNME HA CKOPOCTh XUMHUYECKON pEaKIUU. DHEPrus aKTHUBALUH.
[Tonsarue o katanuze. epMeHTl. UHTHOUTOPHI.

OOparumble ©  HeoOpatumble — Xxumudeckue  peakuuu.  [lonsarue
0 XuMHYeCKOM paBHoBecun, npuHoun Jle Illarense. VYcinoBuss cMmemeHus
XUMHYECKOr0 paBHOBecHs. DakTopbl, BIUAKONIME HA COCTOSIHUE XHUMHUYECKOTO
paBHOBecus.  IIporHo3upoBaHue  BO3MOXHOCTH  NIPOTEKAaHHUS  XHUMHUYECKHX
MpPEBpaIllCHU B PA3JIMYHBIX YCJIOBHUSIX Ha OCHOBE MPEJCTaBICHUN 00 H3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHMCIATENTEHO-BOCCTAHOBUTEIILHBIE pEaKInH. OKucnurTenpHo-
BOCCTAHOBUTEIbHBIE CBOMCTBA XMMHUYECKHX DSJIEMEHTOB, 3aBUCUMOCTb OT CTEIECHHU
OKHCIICHHs. BakHenmume OKHUCINUTENN U BOCCTaHOBUTENH. COCTaBIEHUE ypaBHEHHU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUid C  HCHOJb30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

DJIEKTPOJIMTAYECKAs AUCCOIManrs. XHMHYECKHE PEAKIUMU B pPacTBOpax.
Teopus AMEKTPOIUTHUECKON quccoranuu. PactBopenne kak (PU3UKO-XUMUYECKHMA
MpoIeCC. DJIEKTPOJIUTHI U HEINEKTPOauThl. CHIIbHBIE W CIa0ble JJIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTAa aucconuanuu. MIOHHOE Npou3BEAEHHE BOJBI.
Bonopoausiii nokasarens. MHAMKATOPBL.

Peakunu noHHoro oomMeHa. Y cioBUsl MPOTEKaHUSI peaKIuii HOHHOTO OOMEHa.

I'mpponus coneil. MoHHbIE ypaBHEHUs THAPOIW3A COJIEU. XapakTep Cpeasbl
B BOJHBIX pACTBOPAX COJIEH.

IKcnepumenmanvHoe uzyyenue 6euecms U A6NeHU:

e lI3yyeHne 3aBUCHMOCTH CKOPOCTH XMMHMYECKOM PEAKUHUHA OT Pa3IMYHBIX

bakTopoB.

e PemieHne  AKCIEPUMEHTANBHBIX  3a7ady 1o TemMe  «OKHUCIHUTENbHO-

BOCCTAHOBUTEJIBHBIE PEAKIIHI.

e Peakiuu nOHHOTO OOMEHa.

e Pacno3HaBaHue pacTBOpPOB COJIEH C IMIOMOIIIBIO MHAWKATOPA.
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e Pacrno3HaBaHME HEOPraHWYECKHUX BEIIECTB C MOMONIBIO Ka4YE€CTBEHHBIX
PEAKIHI HA WOHBL.

Pewenue rauecmeennvix 3a0ay u pacyemmuvix 3a0ay PA3TUYHBIX THUIIOB

U YpPOBHEU CJIOKHOCTH, B TOM 4YHCIE OJUMIHAAHBIX, MO TemMaM «OCHOBHBIC

3aKOHOMEPHOCTH MPOTEKAHHWS XUMHUYECKHX PpEAKUUN», «IIEKTPOJIUTUYECKAs

JIUCCOLHANNS. XMMUUECKNE PEAKIIUU B PACTBOPAX).

Pasznea 2. Hemera/iibl M HX COeIMHEHUS

OO6mast xapakTtepucTuka HeMeTauioB. (OCOOEHHOCTH CTPOEHHS aTOMOB
XUMHUUYECKHUX IJIEMEHTOB, TPOCTHIX BEILIECTB, AJTTIOTPOIIHS.

OO6miast xapakTepucTuka rajoreHoB. PuU3NyUecKkre M XUMHUYECKHE CBOICTBA,
CHOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIINX COCIUHEHUM.

OO0miast xapakTepUCTHKa XUMUYECKUX 3JIeMeHTOB VIA-rpymnmbl. Ousnyeckue
U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUS CEPhI U €€ BAKHEUIIINX
COCIMHECHUM.

OO6mrast xapakTepucTUka XUMHUYECKUX 3yeMeHToB VA-rpymmbl. dusndeckue
Y XUMHUYECKHUE CBOMCTBA, CITIOCOOBI MOJIYYEHHUS U MPUMEHEHUE a30Ta U €r0 BaXKHEUIIINX
coenuHeHui. Pu3nueckue W XWMUYECKHE CBOWCTBA, CIOCOOBI TOJyYEHHUS
U npuMeHeHue ¢pocdopa 1 ero BaKHEUIINX COSTUHEHUH.

OO6miast xapakTepucThKa XUMU4eckux 3naemMeHToB |VA-rpymnmel. dusndeckue
U XUMHYECKHE CBOMCTBA, CIMOCOOBI TOJYyYEHHS] U TMPUMEHEHUE YTIEpoJa M €ro
BaXKHEHIMMX coenunenuit. [lonsitue 06 agcopOuu.

duznueckne W XUMHUYECKHE CBOWCTBA, CIOCOOBI TMOJYYCHHUS W MPUMEHEHUE
KPEMHHS ¥ €0 BAXHEUIINX COCTUHEHUN.

IKcnepumenmanivbHoe u3yyeHue eujecms U A61eHUN.

e (O3HakoMJIEHHE ¢ 00pa3laMy MIPUPOIHBIX XJIOPUIOB (TATIOTCHUIOB).

e lI3yueHue CBOMCTB CONSTHOW KUCIIOTHI.

o KadecTtBeHHBIC peakiiy Ha XJIOPUA-, OPOMUI- U MOIU-UOHBI.

e [losyyeHue COISIHOM KUCIOTBI, U3YYEHHE €€ CBOMCTB.
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e llI3ydyeHne XUMHUYECKUX CBONCTB pa30aBIICHHON CEpHOM KHUCIIOTHI.

o [IpoBeseHne KaUeCTBEHHBIX PEAKIUI Ha CYIb(PUI-, CyTbPUT- U CyIb(aT-HOHBI.

e lI3ydyeHne XMMUYECKHUX CBOWMCTB COJIEM aMMOHMUSL.

o KauectBeHHas peakiusi Ha MOH aMMOHHMS U (ochaT-HoH.

e [lomyueHue aMMHaKka U U3y4eHUE €T0 CBOMCTB.

e lI3yueHue CBOKWCTB a30THOM KUCIIOTHI.

e AjcopOuus paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

e [losyuyenue, cobupanue, pacio3HaBaHUE U U3YUYECHUE CBOMCTB YIJIEKUCIOTO
rasa.

e BsaumHble npeBpaleHuss KapOOHATOB U THIPOKAPOOHATOB.

e KauecTBeHHBIEC peaKIuy Ha KapOOHAT- U CUITUKAT-HOHBI.

o [lonyuenue okcuaa yraepoaa(IV) u uzydenue ero CBOMCTB.

e PelieHue 3KCepUMEHTaIbHBIX 3324 10 TeMe « BaskHenme HeMeTauibl U UX
COEIUHEHHUS.

Pewenue xauecmseennvix 3a0ay u pacuemmuvix 3a0a4 PA3TUYHBIX THUIIOB

Y YPOBHEM CJ0KHOCTH, B TOM YHUCJI€ OJMMIIMAJIHBIX, 110 pasaeny «Hemeramuisl n nx

COCAUHCHU).

Pasznea 3. Mera/liibl M X COeIMHEHUS

O6mume cBoiicTBa MeTayIoB. O0IIas XapaKTEPUCTHUKA XUMUUYECKHUX DJIEMEHTOB —
METaJUIOB Ha OCHOBAHWU WX MOJIOXKEHUS B llepuoanueckol cucteMe XMMHUYECKUX
sanementoB J[.M. MenaeneeBa u ctpoeHust atomoB. Meramisl A- u b-rpynm.
DJIEKTPOXUMHUYECKUM psAJl HampsbDKeHUM MetayioB. OOIIMe XMMHUYECKHE CBOMCTBA
MeTaioB. OOImMe CrnocoObl TMOMYYEHUS] METaJUIOB, METAJUTYyprusi. DJIEKTPOIU3
pacIuIaBOB M PACTBOPOB COJICH KaK OAMH U3 CIIOCOO0B MoTy4eHus: MeTaiuioB. [lonsTue
O KOPpPO3WHM METaIOB, OCHOBHBIE CMOCOOBI 3alllUThl WX OT Kopposuu. CIiiaBbl
METAJLJIOB.

Meramnel A-rpynm. [llenounble MeTaiibl U UMX BaKHEUIINE COEAUHEHUS:

(I)I/IBI/I‘-ICCKI/IG u XUMHNYCCKHUEC CBOﬁCTBa, I[MOJIy4CHHUC " IMPUMCHCHHC.
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[[lenoyHo3eMeNbHbBIE METAIbI M WX BaXXHEWIIME COeAUMHEHUs: (U3MUECKUe
U XMMHUYECKHE CBOWCTBA, MOJYYEHHUE U TMPUMCHECHHE. AIOMUHUN: (PU3HUECKHEC
U XMMHUYECKHE CBOMCTBA amoMHUHUSA. AM(OTEpHbIE CBOWCTBA OKCHAA M THIPOKCUAA
AITFOMUHUSI.
Mertamnel b-rpynmn. OOmas xapakTtepucTuka MeTamuioB b-rpynn (moOoYHbIX
NOATpyII): TojoxkeHue B llepuoandeckoi cuUCTeME XHUMHUYECKHX BJIEMEHTOB
JI.1. MenneneeBa, 0COOCHHOCTH CTPOCHHUS aTOMOB. SIBJIEHHE «IIpOBaJia» AJIEKTPOHA
Ha MpUMepe CTPOEHUSI aTOMOB XpoMa, M/, cepedpa. BajreHTHbIE COCTOSTHUSI aTOMOB
d-371IeMEHTOB, CTENICHU OKHMCIICHHS aTOMOB B COCIUHCHUSAX. 3aBUCUMOCTb KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB M THUJPOKCHIOB METAUIOB OT 3HAYEHUS CTEICHU
OKHCIICHUSI DJIEMEHTa B COCJAMHEHUMU (HA TPUMEpPE COEAMHEHUU XpoMa).
[IepBOHauUanbHbBIE IPEACTABICHHS O KOMIUIEKCHBIX COEUHEHUSX.
Menp u cepeOpo, UX BaKHEHIIUE COCIUHEHUS: (PU3MYECKUE U XUMHYECKUE
CBOMCTBa, MoyueHue u npumeHenue. [IpencraBieHus o0 aMMHUAYHBIX KOMIUIEKCAaX
cepebpa 1 MeIH.
[uHK ¥ ero BakHEWIIME coeqUHEHUs: (PU3NUECKUe U XMMUUYECKUE CBOMCTBA,
MoJIyuyeHue U npuMeHeHue. AMGoTepHbIe CBONCTBA OKCUA U THAPOKCHIA IIMHKA.
XKenezo: crpoeHne atoma, CTENICHU OKUCICHUS, (PU3NYECKUE M XUMHYECKUE
CBOMCTBa, MojyuyeHHWe W mpuMmeHenwe. OKcuabl, ruapokcuabl u conu sxenesza(ll)
u xene3a(Ill), ux cocra, CBOMCTBA U MOTyUYCHHUE.
IKcnepumenmanvbHoe u3yyeHue eujecms U A61eHUN.
e B3anmoaencTBUE METAILIOB C BOJIOW, C PACTBOPAMU COJIEM U KHUCIIOT.
e OxpanimBaHue MIaMEHHU COJIIMH METAJIJIOB.
e BzaumojeicTBHE THIPOKCUIOB HATPUSI M KalibLIMs ¢ okcuaioM yriepoaa(lV)
Y KUCJIOTaMH.

e lccnenoBanue CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJbLIU, KECTKON
BOJIbI.

e lccnenoBanue aM(pOTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHHUS U ITUHKA.

e lI3yyeHue npoleccoB MOJMy4YEHUSI TUAPOKCUAOB JKeje3a, UX XUMHUYECKUX
CBOWCTB.
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e JKecTKOCTh BOABI U METO/BI €€ YCTPAHCHUSI.

e PelieHune 3KCIEepUMEHTAIBHBIX 33/1a4 110 TeMe « BaKHEeNIIne MeTalIbl U UX
COCIUHCHHUS.

e KayecTBeHHbIE pEaKIMM HA MOHBI MarHus, KaJbLUs, AIFIOMUHUS, [IMHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

Pewenue kauecmsenuvix 3adau u pacuemuuix 3a0ay pa3IMIHbIX TUIIOB U YPOBHEH

CJI0KHOCTH, B TOM HHUCJIC OJIMMIINAIHBIX, I10 Pa3OCI1y «Mertaubl 1 UX COCOIHMHCHUD).

Pa3znen 4. Xumus v oKpykawnias cpeaa

Baxneiiie BelmiecTBa M Marepuainbl, 0o0jacTh uX mnpuMeHenus. HoBbie
MaTepHUabl U TEXHOIOTUH. [ [pUHIIMIIBI «3€TTEHON XUMUW.

XuMHSIT ¥ 3[0pPOBbE. 3HAYECHHE H3YyYAEMBIX XUMHUUYECKHX D3JIEMEHTOB M UX
COEIMHEHUMN JIs1 PYHKIIMOHUPOBAHUS OPTaHU3Ma YeJIOBEKa.

XUMHUYECKOE 3arps3HEHHUE OKPY’KAIOIIEH cpeibl. DKOJOTUUECKUE MPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEpOJa, a30Ta, CEPhI, TSHKEIbIX MeTauioB. [loHsTue
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

IKCcnepumeHmanbHoe u3yyeHue euiecms U s61eHull.

e OrnpenenieHne KUCIOTHOCTH MPUPOJIHBIX BO/I.

e MonenupoBaHue mpoiecca 00pa3oBaHUsi KUCJIOTHOTO OIS, U3YyYEHUE €ro

BO3JECHUCTBUS HA MAaTepUaJIbI.

Paszpnes S. IloBTopenue u 000011eHHEe 3HAHNH OCHOBHBIX pPa3/JeJiOB KypCOB
8-9 kaccoB

ITepuonnyeckuit 3akoH u Ilepuonudeckas cucrteMa XMMHUYECKUX DJIEMEHTOB
B CBETE NMPEACTABIECHUN O CTPOCHUS aTOMa.

Bunel XuMHuyecKOW CBSA3U. 3aBUCHUMOCTH CBOMCTB BeEIIECTBA OT THIA
KPUCTAJUIMYECKON PELIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudukanus xumuueckux peakuuil. IIporHo3upoBaHre BO3MOXKHOCTH
IIPOTEKaHUSI XHUMHUYECKMX IIPEBPAIEHUH B paA3JIMYHBIX YCJIOBUSAX HA OCHOBE
IIPEACTABICHUN XUMUYECKOM KUHETUKU U TEPMOJIVHAMUKH.
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XUMHAYECKUE peakluu B pacTtBopax. ['uuaponus cosiel. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU. DIEKTPOIH3.

CBolicTBa KHUCIOT, OCHOBAaHMH W COJE€A B CBETE MPEACTABJICHUN
00 DJICKTPOJUTHUYCCKON JUCCONMAMA W  OKHUCIWTEIHbHO-BOCCTAHOBHUTEIIBHBIX
peaKuusXx.

IKcnepumenmaibHoe uzyueHue euwecmes U A61eHUl.

e PellleHUE SKCIEPUMEHTANIBHBIX 3a/a4 MO0 Teme «MeTalibl, HEeMETaJUIbl U UX

COCIMHECHU .
Pewenue xauecmeennvix 3a0au u pacuemuvlx 3a0ay PA3NUYHBIX THUIIOB

u ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMA/IHBIX, IT0 U3YYCHHBIM TCMaM.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA BHEYPOUHOUN
AEATEJBHOCTHU «XUMHSA B SKCIIEPUMEHTAX U 3ATAYAX»

Peanuzanuss mporpaMmbl  Kypca BHEYPOUHOM — JESATEIBHOCTH — «XHUMHUS
B OKCIIEPUMEHTAX U 3a/1a4ax» HaIpaBJieHa HA 00ECTICYCHNUE JOCTHXKEHUST 00yUYarOMMHUCS

JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPCAMCTHBIX 06p8,30BaT€JII>HBIX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

— MPOSIBICHHE I[EHHOCTHOI'O OTHONICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAYYHOMY U HCTOPUYECKOMY HaCIIC/IHIO;

— MOHMMAaHHEC 3HAYCHHMS XMMHYECKOH HAyKd M TEXHOJOTHH B IKH3HH
COBPEMEHHOTO OOIIECTBA, B PAa3BUTUH SKOHOMUKH POCCHU M CBOETO PETHOHA;

2) rpakKIaHCKoe BOCIIMTAHME:

— CTpPEeMJICHHE K B3aWMOIIOHMMAaHHUIO W B3aWMOIIOMOIIM B TpoIiecce yueOHOi
Y BHEYYEOHOM JeATEIIbHOCTH;

— TOTOBHOCThH OIIEHHBATh CBOE IOBEJCHHE M IOCTYIKH CBOMX TOBAapHIIEi
C TO3WIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHHS IOCJCICTBUIA
TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

— MHPOBO33PCHUYECKUE MPEICTABICHUS O BEMICCTBE U XHMHUYCCKOW pEaKInHu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Ppa3BUTHsS HayKM W HEOOXOIUMbIC
JUTS TOHUMAaHMSI CYITHOCTH HAyYHOM KapTHHBI MUPA;

— OCO3HaHHWE [IEHHOCTH HAYYHOT'O MO3HAHUS IJI Pa3BUTHS KaKIOrO YETOBEKa,
poJdM © MeCTa XHMMHYECKOW HAyKM B CHCTEME HAy4YHBIX MPEICTaBICHUM
0 3aKOHOMEPHOCTSX Pa3BUTHUS IMPHPOIBI, B3aUMOCBS3SMX YeIOBEKA C IPUPOIHOM
Y TEXHOJIOTUYECKOW CPENOH;

4) BocIUTaHHE KYJIbTYPbI 310POBbSI:

— OCO3HaHWE IIEHHOCTH JKM3HHM, OTBETCTBCHHOIO OTHOIICHHS K CBOEMY

3JI0pPOBbIO, YCTAHOBKA Ha 37J0POBBII 00pa3 )KU3HU;
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— OCO3HaHWE  HEOOXOJIMMOCTHM  COOJIIOEHHUS]  TpaBWwil  O€30MACHOCTH
pu 00paIIeHUH ¢ XUMUYECKUMU BEIIECTBAMU B yUEOHBIX U KU3HEHHBIX CUTYAIUsX;

5) TpynoBoe BocnuTaHue:

— (opMupoBaHHE LIEHHOCTHOTO OTHOIIEHUS K TPYJIOBOW NEATEIHHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKAa U K MCCIEAOBATENBbCKON IEATEIBHOCTH KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE HMHTEpeca K MpodeccusiM, CBI3aHHBIM C XHUMHEW, B TOM YHCIE
K npodeccusiMm Hay4dHOU cepbl, 0CO3HAHUE BO3MOXKHOCTH CaMOpeash3alii B 3TOU
cdepe;

6) 3Kk0JIOrHYecKOe BOCTIUTAHME:

— OCO3HAHHE HEOOXOJUMOCTH OTHOUIEHUS K MPUPOJE KaK UCTOYHUKY KU3HU
Ha 3emJIe, OCHOBE €€ CyLIECTBOBAHU;

— IPHUOOPETEHHE ONbITA INIAHUPOBAHUS TOCTYIIKOB M OLEHKH UX BO3MOMHBIX
MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

— CNMOCOOHOCTh NMPUMEHSATh 3HAHUS, IMOJy4yaeMble MPU H3YyYEHUU XHUMUHU,
JUUISL PELLICHUS 3a71a4, CBSI3aHHBIX C OKPYXKAIOIIEN CPEION;

— AKTUBHOE HEMPUATUE ACUCTBUM, TPUHOCAIINX BPEl OKPYIKAIOIIEH CPEIE;

— TOTOBHOCTh K YYacTHIO B MPAKTHYECKOW NESITENIBHOCTU 3KOJOTHYECKON

HAIIPaBJICHHOCTH.

METAINIPEIAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC y4eOHbIC AeHCTBUSA

baszosvie nocuueckue oeticmeus:

— pPACKpBIBATh CMBICI XUMHYECKUX MOHATUHN (BBIACIATh UX CYUIECTBEHHBIE
MPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C IPYTUMHU MOHSATUAMH);

— aHaJU3UPOBATH, CpaBHHMBaTh,  0000mars,  BbIOMpPaTh  OCHOBaHUS
JUIs KJaccu(UKaluy U CUCTEMAaTH3allMi XUMUYECKUX BEILIECTB U XUMUYECKUX PEAKIIHIA;

— YCTaHaBIUBaThb IMPUUYUHHO-CIECJICTBEHHbIE  CBSI3U MEXAY OOBEKTaMu

HN3YUYCHUA,

20



— CTPOWUTH JIOTHUECKHWE pacCyXIeHUs (MHAYKTHBHBIE, JCAyKTHUBHEIC,
110 aHAJIOTUN);

— TpeJiaraTh KPUTEPHUH U BBIABISATH OOIIME 3aKOHOMEPHOCTH U IIPOTHBOPEUHUS
B M3Y4aeMBbIX MPOIIeCccaxX U SBIICHUSX;

— JIeNiaTh BBIBOJBI M 3aKTIOYCHUS; IPUMEHSITH B TIPOIIECCE MMO3HAHMS TTOHATUS
(mpeAMETHBIE ¥ METaNpeJMETHBIC), CHUMBOJMYECKHE (3HAKOBBIE) MOJIETH,
WCITOJIb3yEeMbIC B XUMHUH, PEOOPA30BHIBATH MOJICIIbHBIE MMPEACTABICHUS (XUMUICCKUN
3HAaK, XUMUYecKas (opmylia, ypaBHEHHE XHUMHUYECKON peakIuu) MpU PpEUICHUU
y4eOHBIX 3a/a4;

— XapaKTepru30BaTh N3y4aeMbIe XHMHUYECCKHUE BEIIECTBA U XUMHUUICCKUEC PEAKITUU

C YYCTOM MOJCIIBHBIX HpeHCTaBﬂeHHﬁ.

basoevie uccnedosamenvckue oercmsust:

— NPUMEHSATh METOAbl HAYYHOTO IIO3HAHMS  BEIIECTB M SIBJICHUU
Ha OHMIHMPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM IO3HaBaTEIbHOU
Y IPOEKTHO-UCCIIEN0BATENBCKON AEATEIbHOCTH;

— aHaANM3UPOBaTh (PAKThI, BBISIBIATH U POPMYIHPOBATH MPOOJIEMY, ONIPEAEIISATh
LeNb U 337a4d, COOTBETCTBYIOIINE PEIICHUIO MPOOJIEMBI; MpeAiaraTh OMUCATEIbHYIO
WM O0OBSCHUTENbHYIO TUIIOTE3Y U OCYIIECTBIIATH €€ POBEPKY; IPOBOAUTH U3MEPEHHUS
HEOOXOJUMBIX  MAapaMEeTpOB,  BBIYUCICHUS,  MOJEIUPOBAHUE,  HaONIIOACHUSA
U OKCIIEPUMEHTHI (peajibHble M MBICIEHHBIE), CaMOCTOSTENBHO IMPOTHO3UPOBATH
pe3ynbTaThl, POopMyIHpOBaTH 0OOOUIEHUS U BBIBOJBI [0 pe3yJbTaTaM MPOBEAECHHOTO

OIIbITa, HCCJIICAOBAaHHNA, COCTABJIAATh OTUYCT O npoz[enaHHoﬁ pa60Te.

Paboma c ungpopmayueit:

— OpPUCHTHUPOBATBCS B PA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HAy4HO-
MOMYJISIpHAs TUTepaTypa XUMHUYECKOTO COJIEPKaHusl, CIIPaBOYHBIC TIOCOOUS, PECYPChHI
WuTepHera);

— aHANMM3UPOBaTh MHGOPMAIINIO U KPUTHUYECKH OIICHUBATH €€ IOCTOBEPHOCTH
U HEMPOTHBOPEYUBOCTh, OTOMPATh W WHTEPIPETHUPOBATh MH(POPMAIINIO, 3HAYHMYIO

JUTsI petieHus yaeOHOoM 3a1a9m;
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— MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBHI M 3ampoChl TPU TIOWCKE
u otObope uHGOpPMAIUU WM JAHHBIX W3 HCTOYHHKOB C YYETOM MPEIJIOKEHHOM
y4eOHOM 3a/1a4¥ U 33JJaHHBIX KPUTCPHUCB;

— BBIOMpATh, AaHANU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uHPOPMAIIMIO PA3IMYHBIX BUAOB U (GOpM TMpeacTaBiIeHHUs (CXeMbl, TpaduKw,
JarpaMMBbl, TaOJIUIIbI, PUCYHKH U IpyTHe GOPMBI);

— HCIIOJB30BaTh HAYYHBIN S3BIK B KaUe€CTBE CPEACTBA PAOOTHI C XUMUYECKOM
uHbopMaInei;

— NPUMEHATh 3HaKU M CUMBOJIBL, (popMybl, aOOpeBUaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M MpeoOpa3oBBIBATb  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA

HarxiAiHOCTH.

KoMmyHnKkaTHBHBIE yHUBepCaJbHbIE Y4eOHbIe 1eiCTBHA:

— NPEJCTaBIATh MOJYYEHHBIE PE3YyJbTaThl IO3HABATEIIBHOM JEATEIbHOCTH
B YCTHBIX U NIMCbMEHHBIX TEKCTaX;

— MyOJIMYHO BBICTYNATh C Npe3eHTalMeld pe3ysIbTaTOB  BBINOJIHEHUS
XUMHUUYECKOTO SKCIIEPUMEHTA (UCCIIEIOBATEILCKON Ta00paTOPHON UK MPAKTUYECKON
paboThI, y4eOHOTO MPOEKTA);

— B X0JI€ Axaiora u (WJK) IUCKYCCHH 33/1aBaTh BOIIPOCHI IO 00CYy X AaeMOi TeEMe
U BBICKAa3bIBaTh HJAEHU, (POPMYJIUPOBATH CBOU TNPEUIOKEHHUS OTHOCUTENIBHO
BBITNIOJIHEHUSI NTPEIJIOKEHHOM 3a/1a4H;

— TUTAHUPOBATh OPTaHU3ALMIO COBMECTHOM pabOThI, ONMpPEAENsATh CBOIO POJIb,
pacnpeaenaTh 3aJaud MeXAy WieHaMH TPYIIIIbI;

— BBINOJHATH CBOIO YacTh padOThl, KOOPJAMHUPOBATH CBOU JIEUCTBHUS
C JEUCTBUAMM APYTHX YJICHOB KOMAH/IbI, OMPEIEIATh KPUTEPUH IO OIL[EHKE KayecTBa
BBHITIOJIHEHHOUN PabOTHI;

— pelaTh BO3HHUKAIONIME MpoOJieMbl HAa OCHOBE ydeTa OOIIMX HHTEPECOB
U COIJIACOBaHMS TMO3MILMNA, Y4YaCTBOBaTb B OOCYXIEHWH, OOMEHE MHEHHUSIMH,

«MO3TOBOM IITYpME» U IPYTUX (popMax B3auMOICHCTBUSI.
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PerynsiTuBHbIE yHUBepCAJIbHbIE YUeOHbIE elCTBUS:

— CaMOCTOATEIFHO BBIOUPATh CIIOCOO pelieHrs y4eOHON 3ama4uu (CpaBHUBATh
HECKOJILKO BapWAHTOB pEIICHUS, BbIOMpaTh HaWOOJIEEe TMOIXOIANUNA C yYETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHERB), INTAHUPOBATH CBOIO Pa0OTY MPH PEIICHUN
y4eOHOM WJIH UCCIIEA0BATEIIbCKON 3a/1a4K;

— Ha OCHOBE IOJYYEHHBIX PE3yJbTaToB (OPMYIUPOBATH 000OIIECHNUS
Y BBIBOJIbI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MTPOIIECCOB;

— COOTHOCHUTH CBOHU JICVCTBHUS C IUIAHUPYEMBIMH PE3YIbTATAMH, OCYIIECTBIATH
CaMOKOHTPOJIb ACSATEIbHOCTH;

— KOPPCKTUPOBATH CBOIO JACATCIBbHOCTh HAa OCHOBC CaMOaHa/In3a 1 CaMOOILICHKH.

HHPEAMETHBIE PE3YJIbTATBI

K konmy oOydeHus B 8 Kijiacce mpeaMeTHBIC pe3yiabTaThl M3Y4YEHHUS Kypca
BHECYPOUYHOU NIEATETLHOCTH « XHMHUS B OKCIIEPUMEHTAX M 33/1a4ax» JOJHKHBI OTPaKaTh
c(hOpMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHUIA:

— pPAcKphIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX ITOHSATHH: aToM, MOJICKYJa,
XUMHYECKHUI 3JIEMEHT, METaJlJI, HEMETaJUI, aJUIOTPOIHS, POCTOE BEUIECTBO, CIOXKHOE
BEII[ECTBO, CMECh (OIHOpOJHAST W HEOJHOPOJIHAS), BaJIEHTHOCTh, OTHOCHTEIIbHAS
aTOMHAs W MOJIEKyJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJS XUMHYECKOTO DJJEMEHTAa B COCIWHCHHWH, MOJISIPHBIA 00BEM,
OTHOCHUTEJIbHAS TUIOTHOCTh Ta30B, OKCHII, KUCJIOTAa, OCHOBAHHUE, COJb, aM(OTECPHBIH
okcuz, aM(OTEPHBIA TUIPOKCHI, XUMHUYECKAs Peakius, KiIacCUPUKAIMSA PEaKIIHiA:
pEeaKIy COSUHEHUS, PEAKIINK PA3JIOKEHUS, PEaKIIMU 3aMEIICHUS, PeaKIuu 0OMeHa,
9K30- M DHJAOTEPMHUYECKHE PEaKIMH; TEeIIoBoM 3(PGEKT peakiuu; sSApo aroma,
AJICKTPOHHBIN CJIOW aToma, aTOMHasl OpOWTallb, paANyC aroMa, XMMHYECKas CBS3b,
TOJISIpHAsT M HETOJIsIpHas KOBAJICHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JoJig BemiecTBa (MPOIICHTHAs KOHIIGHTpAIUs) B PacTBOpE,
MOJISIpHAsE KOHIICHTPAIIMS BEIIEeCTBA B PaCTBOPE; AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUS, OKHCIUTENIM ¥ BOCCTAHOBUTEIM, OKHCJICHHE U BOCCTAHOBJICHHE,

OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIMKU, MECTOA 3JICKTPOHHOI'O 6aJIaHCEl;
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— WUIIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~ XUMHWYECKHX  IIOHATHH
Y IPUMEHSATD 3TH IOHATHS IIPU ONIMCAHUM BEIIECTB U UX IIPEBPALLCHUN;

— HCIOJb30BaTh XMMHUECKYIO CUMBOJIHUKY JUISI COCTAaBICHUS (DOPMYIT BELIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUM;

— OIpeNesaTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OHMHApHBIX COEAMHEHUSX,
CTETICHb OKHCIICHUS AJIEMEHTOB B OMHAPHBIX COSTUHEHHSIX, IPUHAITIC)KHOCTH BEIIECTB
K ONpEJEICHHOMY KJIAcCy COEAMHEHHUH IO (opMysiaM, BUABl XMMHUYECKOH CBS3U
(KOBaJICHTHOW U MOHHOI) B HEOPraHMYECKUX COCTUHEHUSIX;

— PACKpBIBATH CMBICH 3aKOHOB COXPAaHEHMsI MAcCChl BELIECTB, MOCTOSHCTBA
cocTana, [ lepuonnueckoro 3akona JI.11. MenaeneeBa, aTOMHO-MOJIEKYJIIPHON TEOPHUH,
3aKOHa ABOTajpo M €ro CIEACTBUM, NPEICTABICHUNA O HAYYHBIX METOJAX IMO3HAHMS,
B TOM UYHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAX UCCIEA0BAHNS BELIECTB
Y U3YYECHUS] XUMUYECKUX PEaKIIMii;

— JIEMOHCTPUPOBAaTh IOHUMAHUE [EPUOJAMYECKON 3aBHCHUMOCTH CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJjoxkeHusa B [lepmonnueckoil cucreme: OMMChIBATH
U XapakTepuszoBaTh TabnuuHyro (opmy Ilepuoanueckoil cucTtemMbl XHMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noarpynna (A-rpynmna)» M «mnoOodHas
noarpynna (b-rpynma)y, «Maible Mepuoabl» U «OOJbIINE MEPUOIBD, COOTHOCHUTH
0003HauYeHus1, KOTOpble UMEIOTCs B Tabnuie «lleproguyeckas cucteMa XUMHYECKHX
anemeHnToB [[.M1. MeHneneeBay, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (cocTaB M 3aps] sjapa, oOIIee 4YHUCIO 3JIEKTPOHOB
Y PACIPENEICHUE X N0 3JEKTPOHHBIM CJIOSIM);

— OOBSACHATH CBSI3b MOJOXKEHUS »dieMeHTa B Ilepuoaunueckoil cucreme
C pacmpeleleHUEM BJIEKTPOHOB MO0 HHEPreTUYECKUM YPOBHSM, MOTYPOBHAM
¥ OpOUTAISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

— KJIaccu(pUIUpOBaTh XMMHUYECKHE HJIEMEHTBI, HEOpPraHWYECKHE BEIIEeCTBA,
XUMHUYECKHE pEeaKkUuH (110 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB,
1o TeroBomy 3 dexry);

— XapakTepus3oBaTh (ONUCHIBaTh) (PU3MUECKHE U XHMUYECKUE CBOWCTBA

IMPOCTBIX U CJOXHBIX BCIICCTB: KHUCJIOPO/Jd, BOAOPO1a, BOIbI, O6HII/IG XUMHUYICCKHUEC
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CBOMCTBa OKCHJIOB, KMCJIOT, OCHOBAaHUN U COJIeH, TEHETHYECKYIO CBSI3b MEXKy HUMHU,
NOATBEpXkKAAss  IpUMEpaMd  MOJCKYJSIPHBIX ~ YPaBHEHMM  COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

— ONHUCHIBATh POJIb KHCIIOPOJIa, BOJAOPOJA U BOJIBI B IMPHUPOJHBIX Mpolieccax,
B JKMBBIX OpPraHU3MaX, UX MPUMEHEHHE B Pa3IMUHBIX OTPACISIX MPOMBIIIJICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSICHATh M TIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHUs, BO3MOXKHOCTH TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUM
B Pa3IUYHBIX YCIOBHUSX;

— BBIYHCIATH OTHOCUTEIHHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOI0 XMMHYECKOTO JJIEMEHTa B COCAUHCHUH,
MacCOBYIO JOJII0 XMMHYECKOrOo 3JIeMeHTa 1o (opMyJie COSAUHEHUs, HaXOIUTh
MPOCTEHITyI0 (hOPMYITy BEIIECTBA IO MACCOBBIM HJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MOJSPHYIO KOHIICHTPAIIMIO BEIIECTBA
B PacTBOpE, TPOBOIUTH PACUETHI TI0 YPABHECHUSAM XUMHUYECKON peaKIny;

— pemaTh pacueTHBIC 33JI1aUd 0 M3y9aeMbIM TeMaM Kypca XMMHUHU Pa3IuIHBIX
TUTIOB U YPOBHS CJIIO)KHOCTH, B TOM YHCIIC OJIMMITMAIHBIC, BHIOMpAs aJCKBATHYIO
(GU3MYECKYI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB W (OPMYJ, CBS3BIBAIOIIUX
(dbuznyecKre BeTNYNHBI;

— TPUMEHSATh OCHOBHBIE OIEpaIliid MBICIUTEILHON NEeATeTLHOCTH: aHaIN3,
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHEe, CHCTEeMaTHU3allus, KilacCUu(UKaius, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJISl U3YUYEHUSI CBOWCTB BEIIECTB U XUMHUUYECKHUX
peaKmuii; ECTECTBEHHO-HAYYHBIC METOJbI TIO3HAHWS: HAOIOICHNEe, H3MEpPCHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PCaTbHBIN U MBICJICHHBIN ) — JIJI1 OCBOCHUS y4eOHOTO
COJICpKAHUS;

— pAacKphIBaTh CYIIHOCTH TPOIIECCOB OKHUCIEHUS W  BOCCTAaHOBJICHWSI,
COCTABJISITh YPaBHEHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHMA
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHABJIMBaTh CBS3M MEXAY peaJbHO HAOII0IaeMbIMH XUMHUYECKUMHU

SBJICHUSIMU M IPOLIECCAMH, MPOUCXOIAIIMMU B MaKpoO- U MUKPOMHUPE, OOBSCHATH
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NPUYUHBI MHOTO0Opa3usi BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

— co0I0aaTh npaBuiga  Oe3omacHoM  paboThI B naboparopuu
IpPU HUCIOJIb30BAaHUU XUMHUYECKON TOCYyJIbl M OOOpYyJIOBaHUS, a TaKkXKe MpaBHIia
oOpaleHus C BEHIECTBAMH B COOTBETCTBHM C WHCTPYKLIHUSIMH BBITIOJHEHUS
7a00paTOPHBIX OMNBITOB M MPAKTUYECKUX pa0OT MO MOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeHIECTB (BOJOpOAa W KHUCIOPOJa), MPUTOTOBJICHUIO pPaCTBOPOB
C ONpPEAECICHHOWM MacCOBOM JOJIEM pPacTBOPEHHOTO  BEIIECTBA, PEUICHUIO
DKCIIEPUMEHTAJIBHBIX 3adad 1o TeMme «OCHOBHBIE KJIacChl HEOPTaHMYECKHUX
COCIUHCHUIY;

— JIEMOHCTPUPOBATh  BJAJEHUE OCHOBAMH XHMHYECKOH TPaMOTHOCTH,
BKJIIOYAIONICH yMeHHe O€30MacHOro oOpallleHHs C BEIIeCTBAMU, HMCIOJIb3yEMbIMU
B TMOBCEJHEBHOM KW3HU, a TAK)K€ 3HAHUE MPABWJI TOBEJCHHS B IEISIX COEpeKeHUs
3JIOPOBBS U OKPY>KAIOIIEH CPEIBI;

— Yy4acTBOBaTh B MPOEKTHO-UCCIIEOBATEIBCKON AEATEIbHOCTH XUMHUYECKOU

1 XHUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.

K koniy oOydeHuss B 9 kJjacce mpeaMeTHblE pe3yibTaThl M3Y4YEHHUs Kypca
BHEYPOUYHOU E€ATETbHOCTH « XUMHMSI B SKCIIEPUMEHTAX U 3aJja4ax» JTOLKHBI OTPaXKaTh
c(hOpPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHUIA:

— PpacKphIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUH 2JIEMEHT,
aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, 3JIEKTPOOTPUILIATEIbHOCTh, CTETIEHb OKUCIICHUS,
XUMUYECKas peakiiysi, TerIoBou 3pPexT peakuuu, MoJib, MOJISIPHBIA 00BEM, PACTBOP;
IIEKTPOIIUTHI, HEATEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS TUCCOLNALINS, PEAKIIMM HOHHOTO
oOMeHa, TUAPOIU3 COJIe, oOparhuMble U HEOOpaTHUMbIE PEAKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE  pPEAaKLUU,  OKUCIUTENIb, BOCCTAHOBHUTENb,  OKHCIICHHE
U BOCCTaHOBJICHHE, 3JIEKTPOJIU3, aJUIOTPONHsi, aM(pOTepHOCTh, XUMHYECKasl CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJIMYecKas), MEXMOJEKYJSIpHbIE B3aUMOJIECHCTBUS

(BomopoaHasi cBsi3b, cuIbl Ban-aep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS,
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KPUCTAUTNYECKUE PELIETKHA, KOPPO3Us METAIIOB, CIUIABBI; CKOPOCTh XUMHUYECKOU
pEaKInH, KaTajdu3, XAMHUYECKOE PABHOBECHE, DIIEMEHThl XUMHYECKOW TEPMOIUHAMUKHU
KaK OJIHOM M3 TEOPETHUYECKUX OCHOB XMMHUH; MPEAEIBHO TOMyCTUMAsl KOHIIEHTpAIUs
(ILAK);

— WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX  XMMHUYECKHUX  MOHSTUN
Y TIPUMEHSTh 3TU MOHATHSA MPU OMKMCAHUY BELIECTB U X MPEBPAILLICHUII;

— MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBICHUS (hOPMYJT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

— ONPENEINISTh BAJICHTHOCTh M CTENEHb OKUCJIEHUS XWMHYECKHUX 3JIEMEHTOB
B COCMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAJIIECKHOCTh BEHIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUM 10 hopMyiiaM, BUbI XUMHUECKON CBSI3H (KOBaJICHTHAs, HOHHAs,
METaJJTMYeCKasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsj HOHA [0 XUMHUYECKOM
dbopmyiie, xapakTep cpeibl B BOJAHBIX PACTBOpaX HEOPTraHUYECKUX COCTUHEHUM, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

— packpeiBath  cmbicn  [lepuommueckoro 3axkona .M. Menaeneesa
U JIEMOHCTPUPOBATHh €r0 MOHUMAaHUE: OMKCHIBATh W XapPAKTEPU30BATh TAOIMYHYIO
dopmy Ileproguyeckoil cHUCTEMBl XWMHUYECKHX DJJIEMEHTOB; OOBACHATH CBSI3b
IIOJIOKEHMS dyieMeHTa B llepuoandeckor cuUCTEME € pacHpeneeHuEM 3JIEKTPOHOB
M0 PHEPTreTUYECKUM YPOBHSM, MOAYPOBHSIM U OPOUTANIIM aTOMOB TEPBBIX YETHIPEX
MEPUOOB; BBIJEIATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB JIEMEHTOB U MX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCJIHUTEIbHO-BOCCTAHOBUTEIHHBIX CBOWMCTB
OKCHUJIOB ¥ TUAPOKCHJIOB) B IpeieNIaX MaJIbIX IEPUOJIOB U IIaBHBIX MOATPYIII C YYETOM
CTPOEHUS UX aTOMOB;

— PacKpbIBATh CMBICI TEOPUU JIEKTPOIUTUYECKON JUCCOLMALNH, 3aK0oHa ['ecca
U €ro CIEACTBUM, 3aKOHA JEUCTBYIOIIMX MAaCC, 3aKOHOMEPHOCTEHM W3MEHEHUS
CKOPOCTH XMMHYECKOW PEaKIIUM, HAMPABICHUS CMEIICHUSI XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT Pa3JIHMYHbBIX (PAKTOPOB;

— KJacCcu(UIMPOBATh XWMUYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIECTBA,

XUMHUUYCCKUEC PCaAKIINU (HO YUCIYy M COCTAaBY YUYACTBYIOIIMX B PCAKIMH BCIICCTB,
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no TeryioBoMy 3(PQeKTy, MO arperaTHOMy COCTOSIHUIO PEareHTOB, MO HW3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX OJJIEMEHTOB, MO OOpaTHUMOCTH, IO YYacTHIO
KaTaju3aTropa);

— XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHYECKHME CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHWYECKUX COCAUHEHUM, MOJATBEPKAas 3TO OINHUCAHUE
IpUMEPAMHU MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKkuui;

— COCTaBJISITh YPABHEHUS: SJEKTPOIIUTUUECKON TUCCOLMALIMN KUCIIOT, MIEN0YeH
U COJICH; MOJHBIE U COKpAIEHHBIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHA; peakiuid,
MOATBEPKIAAIOIIMX CYIIECTBOBAHME TIE€HETUYECKOM CBSI3M MEXKIy BEUIECTBAMU
pa3IUYHBIX KJIACCOB;

— pPAcKpbIBaTh CYIIHOCTb IIPOLIECCOB TUAPOIM3a COJEH IOCPEACTBOM
COCTAaBJICHUSI KPaTKUX HMOHHBIX U MOJEKYJISIPHBIX YpPaBHEHHI peaKUuid, CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii MOCPEJICTBOM COCTAaBJICHHUS
AJIIEKTPOHHOTO 0alaHca dTUX PEeaAKIUi;

— TPEACKA3bIBaTh XapaKTep CPeAbl B BOJHBIX paCTBOPaXxX COJEH;

— XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKUE U XUMHYECKHE CBOWCTBA
MPOCTBIX BEIIECTB (KUCIOPOA, 030H, TpaduT, anmas, KpeMHuUi, a3oT, dhocdop, cepa,
XJIOp, HATPUH, KaJaui, MarHui, KaJblui, aJFOMUHUN, KEIe30, Meb, [IUHK, cepedpo)
U 00pa30oBaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHUCJE WX BOJHBIX pPacTBOPOB
(aMmMHak, XJ0pOBOJOPOJI, cepoBojopos, okcuabl yriepona(ll, IV), kpemuusa(IV),
azota(l, II, III, IV, V), dpocdopa(lll, V), cepri(IV, VI), cepuucras, cepHas, a3oTHas,
dbocdopHasi, yroibpHasi, KpeMHHEBAsT KUCIOTHI, OKCUJBI U TUAPOKCHUIBI MEeTaIoB [A—
lHA-rpymm, amomunus, meau(11), nunka, sxemeza(ll u 11);

— TIOSICHSITh COCTaB, OTAEJbHBbIE CHOCOOBI MOJYyYEHHS M CBOMCTBA CIIOMXHBIX
BEIECTB (KHUCIOPOJCOEpKAIINE KHUCIOThl XJIOpa, a30TUCTasg, OOpHas, yKCyCHas
KHUCJIOTBI M UX coJyik, TanoreHusibl kpeMuusi(IV) u dochopa(lll u V), nepmanranar
KaJius);

— OIKCHIBATH POJIb BAXKHEHIIINX U3yYaeMbIX BEIIECTB B IPUPOIHBIX MPOIECCaX,

HX BJIMAHHC HA ) KUBBIC OPIraHHU3Mbl, IPDUMCHCHUC B PA3JIMYHBIX OTPACIIAX SKOHOMUKU,
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WCIIOJIb30BAHUE JIJISl CO3/IaHUS COBPEMEHHBIX MATEPUAJIOB U TEXHOJIOTH; MPOBOIUTH
peaknuu, TOATBEP)KIAIONMIME KAYEeCTBEHHBIM COCTaB  Pa3jUYHBIX  BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM COAEP>KALIUECS B BOJHBIX PACTBOPAX MOHBI: XJIOPHU-,
opomuna-, noaua-, cymibdar-, Gocdar-, kapOoHAT-, CHIUKAT-, CyIbPUT-, CYTbOUI-,
HUTPAT- U HATPUT-WUOHBI, THAPOKCUI-UOHBI, KATUOHBI aMMOHWSI, MarHUs, KaJbIIHs,
aTIOMHUHMS, Kenesa(2+) u xkenesza(3+), menu(2+), IUHKA;

— OOBSCHATh M TPOTHO3UPOBATH CBOMCTBA BAKHEHIIMX HM3yYaeMbIX BEIIECCTB
B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHEHHUE BEUIECTB B 3aBUCHUMOCTHU
OT UX CBOMCTB, BO3MOKHOCThH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHbIX
YCIOBHSIX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOHM KHUHETHUKU
U TEPMOJIMHAMUKH;

— BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (popMyJie COETMHEHUS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XHMHUYECKOTO 3JEMEHTa B COCIMHEHUH,
MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOIUTH MPOCTEUITYIO popmyTy
BEI[ECTBA [0 MACCOBBIM WJIM MOJBHBIM JOJISIM DJIEMEHTOB, MPOBOJHWTH PACUETHI
M0 YPaBHCHHMSIM XMMHYECKUX PEAKIUH C y4eTOM HEI0CTaTKa OJHOTO M3 PEarcHTOB,
MPAKTUYECKOTO BBIXOAA TMPOJYKTa, 3HAYCHHUS TemIoBoro »sddexra peakiuw,
OIIPEJICIISITh COCTaB CMECEH;

— pelaTh pacyeTHBIC 33/1aUd 10 U3y9aeMbIM TEMaM Kypca XUMUHU Pa3IMIHBIX
TUTIOB M YPOBHS CIIO)KHOCTH, B TOM YHCJIE OJUMITMAIHBIC, BHIOWpAs aJeKBaTHYIO
(GU3MYECKYI0 MOJENb, C WCIOJIb30BAHUEM 3aKOHOB W (OPMYJ, CBS3BIBAIOIIUX
(bU3NYECKUe BEITNYNHBI;

— CcoOI0aTh MpaBUIIa 0e30omacHoM paboThI B nabopaTopuu
IPU UCIOJIb30BAaHUM XUMHUYECKON TOCYIbl M OOOpYJOBaHHUS, a TaKKe TpaBHIIa
oOpalieHrsl C BEIIECTBAMH B COOTBETCTBUM C WMHCTPYKIIUSIMH BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PAOOT MO TOMYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEHIECTB (aMMHMAaka W  YIJIEKMCIOTO Ta3a) W PEUICHUIOo

SKCIICPUMCHTAJIbHBIX 3aJda4 IO TCEMaM Kypca, MNpPCACTABIIATL PC3YJIbTAThI
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JKCIIepUMEHTa B (OpME BBIBOJIOB, JOKA3aTENbCTB, rpadMKOB, TAOIUIl U BBIABISTH
IMITUPUIECKUE 3aKOHOMEPHOCTH;

— TPUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIBHOU JESTENHHOCTH (aHAIM3,
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CUCTEMATU3allMsi, BBIABICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBSI3€H) MPH W3YYCHUU CBOWCTB BEIIECTB W XMMHUYECKHX PEaKIIHi,
BJIAJIETh €CTECTBEHHO-HAYUYHBIMU METOJaMHU TMO3HaHMs (HaONIoJeHHe, U3MEpEHue,
MOJICTUPOBAHUE, IKCTICPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

— NPUMEHSATh  MpaBuja  Oe30MacHOro  oOpallleHuss C  BellecTBamH,
HCITIOJIb3yEeMbIMH B TTIOBCEHEBHOM >KU3HM, MTPaBUJIa MOBEICHUS B IEISIX COEPEKEHUS
3I0POBbsI M OKpY)KAloIel TPHUPOJHONW Cpenbl, MOHWMATh Bpea (OMacHOCTH)
BO3JICHCTBUS HA )KUBBIE OPTaHU3MBbI ONPE/ICIICHHBIX BEIIECTB, MOSICHATh Ha IIpUMeEpax
CIIOCOOBI YMEHBIIICHUS W TPEAOTBPAIIECHUS WX BPEAHOTO BO3CHCTBHUSA, 3HAUYCHHE
KUPOB, OETKOB, YTIICBOIOB ISl OPTaHN3Ma YEIIOBEKa;

— MCIOJIb30BaTh MOJIYYEHHbIE MPEACTABICHHUS O cpepax MpodecCHOHATBHON
NESATETLHOCTH, CBS3aHHBIX C HAYKOM M COBPEMEHHBIMH TEXHOJOTUSIMH, KaK OCHOBY
1. ipoecCHOoHaIbHOM OpUEHTAIlMM W IS OCO3HAHHOTO BBIOOpAa XUMHUHU Kak
po(HIIBHOTO TIpeAMETa MPU MPOJOJDKEHUN 00yUCHHUS Ha YPOBHE CPEIHETO OOIIETo
o0pa3oBaHMS;

— Yy4acTBOBaTh B MPOEKTHO-HCCIICIOBATEIBLCKONW MEATEILHOCTH XUMHUYCCKOU

1 XUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.
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TEMATHYECKOE INTAHUPOBAHUE

HauMeHnoBanue
Ne pa3/1eJioB U TeM Kypca KoauuecTBo ®opma padoThI/XapaKTePUCTUKA
. IIporpammHoe cojaep:kaHue
n/n BHEYPO4YHOI1 JacoB JeSITeJIbHOCTH 00y4A0IIUXCS
AeATeJLHOCTH

Pazjnen 1. IlepBonavaibHble XUMHUYECKHE TOHITHUS

peaxkuu

37eMeHThl. BeniecTBa MOJIEKYISIPHOTO
Y HEMOJICKYJISIPHOTO CTPOCHHUSI.
Xumuaeckas Gpopmyiia.
OTHOCHUTEIbHAS aTOMHAs Macca.
OtHocuTenbHAs MOJICKYJIIpHAsI Macca.
MaccoBas JIOJISt XHMHYECKOTO
3JIEMEHTa B coeauHEeHUH. KonanuecTBo

BemecTBa. MonsgpHas Macca. PacdeTsl

1.1 | Xumus — BakHast 007IacTh 2 XuMHusT — BaxkHas 00JIaCTh €CTECTBO- | BulnoineHue meopyeckux 3a0anuil, PacKpbIBAIOLIUX
€CTECTBO3HAHMUS 3HaHUA U IPAKTUYECKOU NEATENbHOCTU | pOJb XMMHUHU B MPUPOAE U )KU3HU YEJIOBEKa, €€ CBI3b
Y TIPAKTUYECKOM YeJI0BeKa. C IpYyrMMU HayKaMH.
JIeATeTbHOCTH Y€JI0BeKa [IpaBuna OGe3omacHoro oOpamieHus | [lposedenue sxcnepumenma
C BeulecTBaMM U J1aOOPaTOPHBIM | e N3yuenne wu omnucanne (U3UYECKUX  CBOWMCTB
o0opy0BaHUEM. 00pa310B HEOPraHUYECKUX BELIECTB.
HucTble BelecTBa U CMECH e [IpaBuna paboTel B 7a0OpaTOpuM W MPHUEMBI
oOpartieHus ¢ J1abopaTOpHbIM 000PY0BaHUEM.
¢ Paznenenne cMmecen
1.2 | BemecTBa 1 XUMUYECKHE 5 ATOMBI,  MOJIEKYJbl,  XHUMHU4YeckHe | BrisiBnenue  paznuuuit (buznuecKuMmu

MEXKLY
1 XUMHYECKUMHU SBJICHUSIMHU.
Pacno3naBanme GU3NYECKUX U XUMHUYECKHUX SIBIICHHH.
OmnpeneneHne TPU3HAKOB XUMHYECKHX PEAKIIHM,
YCIOBUM UX MPOTEKAHMUS.

PaccranoBka k03QHUIIMEHTOB B cXeMaX XUMHYECKHUX
peaKIui.

[IpoBenenue BbBIYMCIACHUM TO (QopMmysiaM U ypas-

HCHUAM XHMHUUYCCKHX pCaKHHfI.
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1o GopMysiaM XUMHYECKUX COSIMHEHHM.
MonspHas Macca CMECH BEILECTB.
MonbHas JI0JIs1 XUMHYECKOTO
JJIEMEHTA B COCJUHCHUMU.

XuMHuecKkasl peakuus U €€ IMpU3HAKHU.
VcinoBuss npoTeKaHUs ~— XMUMHUYECKUX
peakuuii. TUIIBI XUMAYECKUX PEaAKIUU.

PacueTsl mo XuMudecKuMm YPaBHCHUAM

IIpogedenue sxcnepumenma:

e Onucanue (puU3NUYECKUX CBOWCTB 0Opa3loB Heopra-
HHYECKHUX BEIISCTB — METAJUIOB U HEMETAJIOB.

¢ HabmoneHne pu3MYecKUx U XUMHUYECKHUX SBJICHUM.

e HaGmionenne u onucanve MpU3HAKOB MPOTEKAHUS
XUMHYECKHX PEAKIIUI pa3HBIX THUIIOB.

Pewenue 3a0a4 1o

dbopmynam
U YpPaBHCHHSIM XHUMHUYECKHX PEaKIUH pa3IndyHOTO

pacdemHunslx

YPOBHA CJIOKHOCTH, B TOM HHUCJIC OJIMMITMAAHBIX

Hroro no pazneny

7

Paznen 2. BaxHelimme npeacras

UTEJIN HEOPraHUYECKUX BEHICCTB

2.1 | Bo3myx. 4 [Ipeacrasiaenuss o Trazax. Bosayx. | [Iposedenue skcnepumenma:
ITonsTHE 0 razax. 3akon  ABoraapo. OtHOcHTEnbHAs | ¢ O3HAKOMIIEHHE C 00pa3laMK OKCHIOB M OIHMCAHHME UX
Kucnopona. Okcuppl IUIOTHOCTH I'a30B. CBOIICTB.
Omnpezenenne OTHOCUTENBHOH MOME- | o [[onyuenne, cobUpaHHe KHCIOPOAA, U3yYeHHE €ro
KYJSAPHOW  MacChl ra3f)o6pasﬁoro CBOJCTE.
BemeCTf;a [O  M3BECTHOM — OTHOCH™ | poyysorye pacuemuslx 3a0a4 O  ypaBHECHUSIM
TCIBPHON IUIOTHOCTH. XUMHYECCKUX  peakiuid W TEPMOXUMHYCCKHM
Obnemmubte OTHOMICHHA rasos YpPaBHEHUSM Pa3JIMYHOTO YPOBHS CJIIOXKHOCTH, B TOM
MPU XUMHYECKHX PEAKIIUSIX. qHCITe OMMINAIHBIX
Kucnopoa. Ozom.
TennmoBoi spdexr XUMHYECKOU
peakiu
2.2 | Bomopon. 4 Bonopon. CaoiicTBa Bojiopoza. | [Iposedenue sxcnepumenma:

TlousiTue o kucnorax
Hu COJIAX

[Tonydyenue u mpuMeHEHUE BOAOPOAA.
[ToHsATHE O KHCIIOTAX U COJAX

o [lonyuenue u cobupanue BOIOpOA.

o BSHHMOHCﬁCTBHe KHCJIOT C MCTalJlaMH.

Pewenue pacdeninovlx 3a0au 1o YpaBHCHUAM
XUMHUYCCKUX pCaKHHﬁ, B TOM 4YHCIIC TEpPMO-
XUMHUYCCKHUM
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2.3 | Bona. PactBopbl. Boma. Boma kak  pactBoputenb. | [Ipogedenue skcnepumenma:
ITonsiTHe 06 OCHOBaHUAX PactBophl. HachbllieHHBIE M HEHACHI- | ¢ [[pUrOTOBJIIEHHE  PACTBOPOB € ONPEIEIEHHON
IICHHBIC PACTBOPBHL. PacTBOPUMOCTB | MmaccoBoO 10J1€l PACTBOPEHHOIO BELIECTBA.
BeIIeCTB B BoJe. CrocOOBI BBIPAKCHUS | Peyyenue 3a0ay ¢  WCIONB30BAHHEM  IOHSTHIA
KOHUEHTpallMM pacTBOPOB: MacCCOBAad | «maccoBasi J0JIsI BEIIECTBA B PacTBOPE»; «MOJSIpHAS
A0JIA pacTBOPEHHOTO BCIIECTBA, | koHIIEHTpAIUs», C  HWCIOJb30BAHUEM  KPHBBIX
MOJISIpHasi KOHLIEHTpaus. PacTBOPHMOCTH
XUMHUYECKUE CBOWCTBA BOIBI.
[Tonsitue 06 ocHoBaHMsIX. MIHAUKATOPHI
2.4 | OCHOBHBIE KJIACCHI Knaccudukamms Heoprannuyeckux | CocraBiaeHue HopMysl OKCHAOB, KUCIOT, OCHOBAHHIA,
HEOPTraHNYECKUX COEINHEHUH. cojlei W HMX Ha3BaHUM 1O  MEXIYyHapOJIHOU
COoeINMHEHUH Oxcuapl. ['mapokcuapl.  KucioTsl. | HOMEHKIIAType.

OcHOBaHHS pacTBOpUMBIEC (IIIEJIOYN)
M HepacTBOpuUMBIE.  AMQOTEpHBIE
okeuabl U rugpokcuasl.  Counm.
duznueckue W 0OIHME XUMHUYECKHUE
CBOWCTBAa TMEPEYUCICHHBIX KIIACCOB
HEOPraHWYECKUX  COCAMHEHUH, HX
obmue CrocoObI MOJTy4eHUS,
npuMeHeHne. [ 'eHeTndeckass  CBSI3b
MEXIy KllaccaMHd HEOPTaHWYECKUX

COeqUHEHNN

CocraBineHne MOJIEKYJSIPHBIX YPaBHEHUN pEaKLHid,

WUTIOCTPUPYIOLIUX XUMUYECKHE CBOMCTBA M CIIOCOObI

MOJyYE€HUs BEUIECTB M3YYEHHBIX KJIACCOB/TPYIIH,

a TaKKe MOATBEPXKAAIIIUX TIE€HETUYECKYIO CBs3b

MEXKJy HUMU.

IIposeoenue sxcnepumenma:

e OnpesesieHne  pacTBOPOB  KHUCIOT M LIejIouYeid
C IIOMOUIBI0 MHIUKATOPOB.

¢ B3auMOAEUCTBUE KUCIOT C METAJUIAMH, PEaKIUuu
HEeUTpann3anuu. Peaknus HeUTpanu3anuu.

e BzauMmozeiicTBue  pacTBOpa  CEpPHOM  KHMCIJIOTHI
¢ okcugoM meau(Il).

¢ [IonyyeHne HEpaCTBOPUMBIX OCHOBAHUI U U3yUECHHUE
HX CBOWCTB.

* BeiTecHeHHE OHOIO MeTajla APYyTMM M3 pacTBopa
COJIN.
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¢ BzanumopeiicTBUe rUIpOKCHIa IMHKA C paCTBOpaMHU
KHUCJIOT U IIEJT0YEH.

Pewenue skcnepumenmanvhvix  3a0a4 1O TeMe

«OCHOBHBIE KJIaCChl HEOPIraHUYECKNUX COECTUHEHUIN».

Pewenue  pacuemnvix 3a0au 1O  ypaBHEHUSM

XUMHUYECKUX PpEaKUMil pa3HbIX THUIOB U YPOBHEU

CJIOXKHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX

Hroro no pazneny

18

Pa3nen 3. [lepuonnyeckuii 3aKoH
CrtpoeHue aToMoB. XUMHUUYeCKas

u Ilepnoauyeckasi cucrema xumMudeckux djaemeHToB .M. Menaeieena.

c¢BA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbBIE P€aKIu

3.1

[Tepuoauueckuii 3aK0H
u Ilepuonnueckas
CHCTEMa XUMHUYECKUX
3JIEMECHTOB

J.1. Menneneera.
Crpoenue aroMa

4

[lepuonnueckuii 3aKOH XHMHYECKUX
snemeHToB JI.M. MenneneeBa u ctpoe-
Hue aroma. CocTaB aTOMHBIX sIIEp.

0060J1049eK

CTpoeHue 3IIEKTPOHHBIX

aToMOB  TiepBhIX 20  XMMHUYECKHUX
sneMmeHTOB Ilepuoauueckoil cHCTEMBI
xuMudeckux anementoB .M. Men-
JieNieeBa.

3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
aTOMOB paJuyca aTOMOB XHMHYECKHUX
3JIEMEHTOB, METAJUIMYCCKUX U HEeMeTall-
JUYECKUX  CBOWCTB TIO  Tpynmam
Y IEPUOJaM.
N3menennve KHCIIOTHO-OCHOBHBIX

CBOMCTB  COEOWHEHHH XUMHUYECKUX
DJIEMEHTOB B IIEPHOJAX U I'PyIINax.

XapakTepucTUKa XHMHUYECKOro 3Jie-
MEHTa II0 €ro MOJIOXKEeHUIo B llepwo-

nudeckou cucteme .M. MenpaeneeBa

MopenupoBaHue CTPOCHHE aTOMa, YHEPreTHYECKUX
YpOBHEH M MOJYpPOBHEM NpH MNOMOLIA PHUCYHKOB,
ANIEKTPOHHBIX  KOHQUTYpaUUid U DJIEKTPOHHO-
rpadudeckux Gopmyi.

OOBsicHeHHE OOIIMX 3aKOHOMEPHOCTEH B MU3MEHEHUU
CBOMCTB XUMHUYECKUX DJIEMEHTOB.

CBOWCTB

[IporHo3upoBaHue ©  XapaKTEPHUCTHKA

XUMHUYECKHX  DJIEMEHTOB W HUX  COCOUHEHMI
Ha OCHOBAaHUM 3aKoHOMepHocTell Ilepmogmueckoi
CHCTEMBI XMMUYECKUX JJIEMEHTOB.

IIposedenue skcnepumenma:
¢ O3HaKOMIJICHHE c oOpazuamu METaJJIOB

1 HEMETAJLIOB.

HnousuoyanvHvle unu epynnogvie npoekmol no meme
«Ilepuognueckuii 3akoH u llepnonmyeckas cucrema
xumudecknx anementoB JI.U. Menaeneesa. CtpoeHue

aroMma»
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3.2 | XuMHYeCcKas CBSI3b.
OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIE
peakiu

XuMuueckas  CBs3b, €€  BHJBL
MexaHu3Mbl 00pa30BaHUsI KOBAJICHT-
HOW ¥ MOHHOU CBSA3H.

DNeKTpOHHBIE U CTPYKTYypHBIE (Hop-
MyJIbl BelecTB. KaTHOHBI M aHUOHBI.
Kpucramnuueckue u aMmop¢HbIe
BEIIECTBA. THIMBl KPUCTATUIUYECKUX
PEIIETOK.
OKHUCIHUTEIFHO-BOCCTAHOBUTEIEHBIE
peakuuu

MonenupoBaHue CTPOCHHUS MOJEKYJ IPU TOMOIIH

PHCYHKOB, MOJEJNIeH, 3JIEKTPOHHBIX U CTPYKTYpPHBIX

dhopmyir.

PaccranoBka kK03p(UIIMEHTOB B cXeMax OKHCIIH-

TEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHA  METOIOM

AJIEKTPOHHOTO OanaHca.

IIposedenue sxcnepumenma:

¢ OIBITHI, WLTIOCTPUPYIOLIUE OKHUCIIUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU.

Pewenue  pacuemmuvix  3a0au  mo  popmynam

U YpaBHEHHUSM XUMHUYECKUX PEAKIHUH Pa3HbIX THIIOB

Y YPOBHEH CIIO)KHOCTH, B TOM YHCJIC OJIMMITHATHBIX

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KVIACC

MPOTCKAHUA XUMHWYCCKUX
peakuin

MuKHU. 3akoH ['ecca.

CKOpOCTP ~ XMMHMYECKOM  peaKIuu.

®akTophl, BIUSIOIIME HA CKOPOCTH
XUMHUYECKON peaKIIuu.

ITonsiTHE O XMMHUYECKOM pPABHOBECHH,
npuniun Jle [laTense.
OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC

peakuuu

HaumeHoBaHnue
Ne pa3iesIoB U TeM Kypca KoauyectBo ®opma padoThl/XapaKTepUCTHKA
. IIporpammHoe coaep:kaHue
n/n BHEYPOYHOI 4acoB AesITeJIbHOCTH 00y4aonuxcst
AeSITeJIbHOCTH
Pa3znen 1. BeecTBO M XMMHUYeCKasi peaKkuus
1.1 | [HoBTOpeHue 3 [ToBTOopenue u yriayOneHue 3HaHWN | PewieHue KaueCmMEeHHbIX U  PACYEMHBIX  3A0ay
U yriryOJIeHne 3HaHU I OCHOBHBIX pa3lelioB Kypca XHMHH | IO YPAaBHEHMSIM XUMHUYECKUX PEAKLIMI.
0 BELIECTBE 8 kiacca. Ilepuogmueckuii 3akoH | MuousuoyanvHvle — ulu  2pYNNoBvle  NPOEKmbl:
n llepuomnueckas cucrema xumu- | [lepuoanueckuii 3akon .M. MeHnnaeneeBa u pa3BuTue
yeckux snemeHToB .M. MenneneeBa. | coBpeMeHHOW (PU3MKU U XUMUU
Crpoenne  BemiecTBa.  XUMHUYECKas
CBsI3b. MEXMOJEKYJISIHBIE B3aUMOJIEH-
CTBHSI. Tunsr KPHCTAJUINYECKUX
pELIETOK.
OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCIMHEHU I
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 5 DneMeHTbl XHMHUYEcKoil TepMoauHa- | OOBbsICHEHME M NPOTHO3WPOBAaHUE 3aBUCHMOCTHU

CKOpOCTHU XUMHUUECKOMN p€akuuu OT PAa3JIUYHBbIX
(hakTOpOB.
[Iporno3upoBanue BO3MOKHOCTHU MIPOTEKAHUS
XUMUYECKUX PEaKIHi B Pa3IMYHBIX YCIOBUSX.
CocraBiieHHe  YpaBHGHHH  OKHCIUTEIHHO-BOCCTA-
HOBUTEIBHBIX PEaKIUi C HCIOJB30BAHHEM METOJa
AJIEKTPOHHOTO OanaHca.

IIposeoenue sxcnepumenma:

e I3yueHrne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU

PC€AKIHH OT PAa3JIMIHBIX (I)aKTOpOB.
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e Perienue OKCIEpUMEHTANbHBIX 3a4ad4 IO  TeMe
«OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIAN.
Pewenue pacuemnvix 3a0ay PpazsIU4HOIO YPOBHS
CIOKHOCTH, B TOM YHCJIE OJUMIIMAIHBIX, 10 TEMeE
«OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHUS XUMHU-
YECKUX PEaKIUi»

1.3 | DuexTponuTHYeCKas 3 DNIeKTPOIUTUYECKAs nucconmanud. | CocTtaBieHue YpaBHEHMH JIHUCCOLMALUM  KHUCJIOT,
JUCCOLMALINSL. XUMUYECKHE peakUUH B pacTBOpax. | LIEJ0YEH M COJiel, MOJHBIX U COKPAIIEHHBIX MOHHBIX
XUMUYECKHE PeaKLIM1 CunbHble W cina0ble AJIEKTPOJUTHI. | ypaBHEHUN peaknuid HMOHHOrO OOMEHa, KpaTKHX
B pacTBOpax Crenenb AuccolMalMyd, KOHCTAaHTAa | MOHHBIX YPaBHEHUM peaKUUil TUAPOIU3a COJIEH.

mucconmanuu. MoHHOe npousBencHue | /Iposedenue skcnepumenma:
BOJibl. BogopoaHbIi moka3arens. ¢ Peakiuu moHHOTO OOMEHA.
Peakuun noHHOro obmena. I'mapoinnus | e PacnosnaBanme pacTBOpPOB coyieli C TOMOIIBIO
conei HHAUKATOPA.
¢ Pacno3naBanue HEOPraHUYeCKUX BEILIECTB
C IOMOUIBIO KAYECTBEHHBIX PEaKLUi HAa NOHBI.
¢ Pemienne sKCrieprMMEHTANBHBIX 3a/1a4 M0 TeMe.
Pewenue KauecmeeHHblxX u pacuemmubix
3a0ay Pa3NUYHBIX THUIOB M YPOBHEHW CIOKHOCTH,
B TOM  YHWCJI€  OJMMMOMAIHBIX, MO  TEMe
«DNEKTPONUTHYECKAsT JUCCOLMAlMs. XHUMHUYECKHE
peaKkuuu B pacTBOPaX»
Uroro no pazneny 11
Paznen 2. HemeTasibl 1 UX cOeTMHEHUS
2.1 | O0Omas xapaKTepHUCTHKa 2 OOm1as xapakTepuUCTHKA HEMETAIIIOB. | [Iposedenue sxcnepumenma:

XUMUYECKUX 3IIEMEHTOB
VIIA-rpynmsi. ["anorenst

T'anorensl. Xnop W €ro BakKHEWIIHe
COEIMHEHUS

¢ O3HaKOMJICHHE C 00pa3IaMu IPUPOTHBIX XJIOPHJIOB
(TayoreHuI0B).

¢ I3yueHne CBOMCTB COJITHOW KUCIOTBHL.
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e KauecTBeHHbIE peakuu Ha XJIOpUA-, OpoMuUI-
Y UOJU[-UOHBI.

e [lonydyeHne coOJIIHOM KUCIOTBI, U3yUYEHUE €€ CBOMCTB.
Pewenue xkauecmeennvix u  pacuemmuvix  3a0auy
BBICOKOTO YPOBHSI CJIOXHOCTH U  OJIMMIIUAJHBIX

no TeMme «l ajJoreHn»

2.2

OOmast xapakTepUCTHKA
XUMHUYECKHX DIIEMEHTOB
VIA-rpynmnsi.

Cepa u ee coeqMHEHUS

OO0mast XapakTepUCTHKAa XHMHYECKUX
snemeHToB VIA-rpynmei. Cepa u ee
Ba)KHEWIIME COeqUHEHUS

IIposeoenue sxcnepumenma:

e I3yyeHHe XUMHUUYECKHUX CBOWCTB pa30aBJICHHOM
CEpPHOU KUCJIOTHI.

e [IpoBefeHne KayeCTBEHHBIX peakUUil HA CyIbPui-,
Cynb(MHUT- U CyJIbpaT-HOHBI.

Pewenue xauecmseennvix u  pacuemuvix  3a0ay

pa3NUYHBIX ~ TUIOB W yPOBHEH  CJIOXXHOCTH,

B TOM YHCJIe OJMMIHUAJHBIX, 0 Teme «Cepa u ee

COEAMHEHUSD.

Hnousuoyanvhvie unu epynnogvie npoekmsl no meme

«Cepa u ee coeTMHEHU S

2.3

OOmast xapakTepUCTHKA
XUMHUYECKHX DJIEMCHTOB
VA-rpynnsl.

A30T, pochop u ux
COCTMHEHUS

OO0miast XxapakTepuCTUKa JJIEMEHTOB
VA-rpynmsl.

AB3OT U ero BayKHEeHIIINE COCIMHEHUS.
®docdop u ero coenMHEHUS

Ilpogedenue sxcnepumenma:

¢ I3yueHne XMMHUYECKUX CBOMCTB COJIEH aMMOHHUSI.

¢ KauecTBeHHas peakiusi Ha HOH aMMOHUs U pocdart-
HOH.

¢ [JonyueHne amMmmMuaka U U3y4eHUE €r0 CBOWCTB.

¢ II3ydyeHune CBOMCTB a30THOM KHUCIIOTHI.

Pewenue rauecmeennvix u pacuemmuwvix 3a0au

BBICOKOTO yPOBHSI CJOXHOCTH M  OJIMMIIMAJHBIX

110 TeM€ «A30T €ro COEUHEHU».

Hnousuoyanvnvie unu epynnogvie npoekmsl no meme

«A30T1, pocdop 1 ux coeTMHEHUS»

38




24 | O0mas xapaKTepUCTHKA 2 OOmass XapakTepUCTHKAa dJEMEHTOB | [Iposedenue sKcnepumenma:
XUMUYECKUX 3JIEMEHTOB IVA-rpynmb. o AncopOrusi paCTBOPEHHBIX BEIISCTB aKTHBUPOBAH-
IVA-rpynmsr. Yriaepoa W €ro  BOKHEHIIUE COE- |  HBIM YIIIEM.
Yriepon 1 KpeMHHI, AUHCHUA. ¢ [lonyuenue, cobupanue, pacrio3HaBaHUE U U3yUCHUE
HAX COEIMHEHUS. KpemHnii u ero BaKHCHIIHE COC- | CBOJICTB yIIEKHCIOrO rasa.
bop AUHCHMA e BzauMHble TIpeBpalieHus KapOOHATOB M THIPO-
KapOOHATOB.
¢ KauecTBeHHbIE peaklUM Ha KapOOHAT- U CHIIMKAT-
HOHBI.
o [Tonyuenue okxcuga yriaepona(lV) m mzydeHme ero
CBOJCTB.
Pewenue skcnepumenmanvuvix 3a0au 1O TeMe
«BaxxHelre HeMeTaIbl U UX COEUHEHUSD.
Pewenue kauecmseennvix u  pacuemuuvix  3a0au
Pa3IMYHBIX TUTIOB U YPOBHEH CIIOKHOCTH, B TOM YHCJIE
OJIMMIIMAIHBIX, IO TeME «YIJIEpPOJ U KPEMHHUH U HX
COCAMHEHUSD)
Hroro no pazneny 10
Pa3znen 3. MeTaslsibl M HX COeIMHEHUS
3.1 | O6mue cBOMCTBa METaJIOB 2 OOmias xapakKTepUCTHKAa XUMWYECKUX | [Iposedenue sxcnepumenma:

3JIEMEHTOB — METAJUIOB HA OCHOBAaHHH
nx nonoxenus B llepumognueckon
CHCTEME

JLN.

aTOMOB.

XUMHYCCKUX DJIECMCHTOB

MenneneeBa U CTPOCHHS
Meramnsl [A- u l|A-rpynmn.
AJIFOMUHU.

Meramnsl b-rpynn. Meas u cepe6po.

¢ B3aumojeiicTBrE METAIOB C BOJAOW, C pacTBOpaMu
cojiel U KUCIOT.

Pewenue wrauwecmeennvix u pacuemmuvlx 3a0ay

pa3MUYHBIX TUTIOB U YPOBHEU CIIOKHOCTH, B TOM YHCIIE

OJIMMITMANHBIX, 10 TeMe «OOImmue CcBOWCTBA

METAaJIOBY.

Hnousuodyanvuvie unu epynnogvle npoexmsl no meme

«CBOMCTBa METAIJIOB U UX OPpUMCHCHHC)
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Iuak. XKenezo.

Koppozus metannos.

CnnaBsl METaJIOB.

OO0mue crocoObl MOTy4YeHHUS METAJUIOB.

DJIeKTPOIU3
3.2 | Baxneiimme MeTabl Mertamnnst A-rpynr. lenounsie | Ilposedenue sxcnepumenma
1 UX COCONHECHUA METaJlJIbI u ux BaKHEUIIIHE | o OKpaHII/IBaHI/Ie IIJIAMEHU COJIIMHU METAJIJIOB.
COCIIMHEHMUS. [IlexouHO3eMenbHBIC

METaljbl, MarHUM U HX Ba)KHEUIIIHE
COCIUHCHUS.

AJTIOMHHHHA W €ro BaKHeHIIme coe-
JTUHEHUS.

Mertautel B-rpynmn. Mens u cepebpo
W WX BaXXHeWIIHne coeawHeHHs. [[mHK
M ero BakHeHmme coeguHeHus. JKeme3o
M €T0 BaXXKHEHIIINE COCAUHCHHUS

¢ B3aumopelicTBue T'HIpOKCUAOB HATpUS U KaJbLMs
¢ okcuaoMm yraepona(lV) u kucnoramu.

e lccnenoBanne CBOMCTB KapOOHATOB U THUAPO-
KapOOHATOB KaJIbLIUsI, )KECTKOU BOJIBI.

¢ lccnenoBanue aMpOTEpHBIX CBONCTB TMIPOKCUIOB
AJIOMUHUS M [IUHKA.

e I3yueHue 1mpoueccoB IMONy4YeHHUs THUAPOKCHIOB
xKeje3a, X XUMHYECKUX CBOMCTB.

¢ JKecTKOCTB BOJIBI U METO/IBI €€ YCTPAHEHHUS.

¢ KayecTBeHHbIE peaKIMy HA UOHBI MAarHus, KaJblHs,
allfOMUHUS, IMHKa, okenesa(2+), kenesa(3+),
meau(2+), cepedpa(+1).

Pewenue skcnepumenmanvuvix 3a0au 1O TEMe

«BaxxHelnme MeTasIbl U UX COCIUHEHUS.

Pewenue xauecmeennvix u  pacuemmuwvix  3a0au

pa3NIUYHBIX THUIOB W YPOBHEW CJIOXXKHOCTH, B TOM

Yucjie OJMMMMUAIHBIX, MO Teme «Metamisl M UX

COCJIMHEHUS».

HHnousuoyanvuvie unu epynnogvie npoekmsl no meme
«BaxHe#ne METaIbl U UX COCTMHEHUSI

Htoro no pazneny
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Pasznen 4. Xumusi u oKkpyzkawuias cpeia

4.1 | BemiectBa u MaTepHaIbl 2 Baxnelimue BemecTBa M MaTepuanbl, | [Ipogedenue sxcnepumenma.
B JKU3HH YEIIOBEKA. 00J1aCTH UX PUMCHEHUSI. e OnpeenieHHe KUCAOTHOCTH MPHUPOAHBIX BOJI.
OCHOBBI 3K0JIOTHYECKON HoBble Marepuanbl U TEXHOJOTHH. | ¢ Mo JE/IMPOBAHUE TIPOLIECCA 0OPA30BAHMS KICIOTHOIO
PaMOTHOCTH TIpHHUMIBL «3€1EHOH XUMHUMY. JOK /IS, M3yYEHHE €r0 BO3AEHCTBHS Ha MaTEPUAJIbL.
XuMuS H 30POBhE. JKONOTHIECKHE Hnousuoyanvnvie unu epynnogvie npoekmsi no meme
TpOOICMEL, CEASAHHBIC ¢ COCAHHCHIMH «BemiecTBa u MaTepHalbl B )KU3HU YesoBeka. OCHOBBI
yrjacpona, —asord,  Cephl,  TAKCIBIX | 6 ormueckoil TpaMOTHOCTI
METaJIOB
Uroro no pazgeny 2
Pazgen 5. O6o6menne 3HaHMii
5.1 | [loBropenue u 06001ICHNE 4 [ToBTOopenne u o0o06OIIeHUe 3HAHUM, | [Iposedenue sKcnepumenma:
3HAHUI OCHOBHBIX Pa3/ICIOB NOJy4EHHBIX IIPU HM3YYEHMH KYpPCOB | ¢ PelieHMe 5SKCHEPMMEHTANbHBIX 3a7ad MO TeMe
KypcoB xumuu 8-9 kiaccoB xumuu 8-9 Knaccos «MeTaibl, HEMETaJUTbl U UX COCTUHEHUS.
Pewenue xauecmseennvlx U  pacuemuuvix  3a0au
Pa3IUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHUCIIE
OJIMMITUATHBIX, TI0 U3yUYCHHBIM TEMaM
Utoro no pazneny 4
OBILIEE KOJMYECTBO 34

YACOBIIO ITPOT'PAMME
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