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HOACHUTEJIBHASA 3AIIMCKA

O0mas xapakTepucTuKa Kypca

Pabouas nporpaMmma Kypca BHEYPOUHOMU NEATENbHOCTU
«3annMarenpHas xumus» (nanee — [Iporpamma) cocraBnena anst 8-9 kiaccoB Ha
OCHOBE IOJIOKEHUI U TpeOOBaHUMA:

— (¢enepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIapTa OCHOBHOTO
oOmiero oOpazoBaHus (YTBEpXKIACH TNpHKAa3oM MMUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaepanuu ot 31 mast 2021 r. Ne 287);

— (enepanbHOl  00pa3oBaTENbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHus (yTBEpKIeHa MpUKa3oM MwuHuctepcTBa mpocBenieHus Poccuiickoi
®deneparuu o1 18 mas 2023 . Ne 370).

[Iporpamma ynenseT oco0oe BHHUMAaHUE BBINOJHEHUIO OOYyYarOIUMUCS
XUMHUYECKOTO IKCIIEPUMEHTa — JJA0OPATOPHBIX OMBITOB U MPAKTHUYECKUX PaboOT, YTO
MO3BOJIUT MM Ha TMPAKTUKE H3YYUTh 3aKOHOMEPHOCTU MPOTEKAHUS XUMHYECKUX
MPOIIECCOB, Pa3BUTh NMPAKTUUYECKUE YMEHHUS U HABBIKM IJIAHUPOBAHMS, MTOATOTOBKH,
MPOBEJCHUS, aHaldu3a W MHTEPOpEeTalMy TMOJYyYECHHBIX SKCIEPUMEHTAIBHBIX
pEe3yJbTAaTOB, HAYUYUTHCS MPUMEHSITh TEOPETUYECKUE 3HAHUSA IS OOBICHEHUS
XUMHUUYECKUX TPOLECCOB, MPOUCXOASNIMX B TOM YHCIE B CHUTYyalUSX >KU3HEHHOIO
xapaktepa. OCO3HaHHOE BBIMOJHEHUE XUMUUYECKUX OSKCIEPUMEHTAIBHBIX paboT
CIOCOOCTBYET MOBBINICHUIO MOTUBAIIMU K U3YYEHUIO XUMUHU.

[Tporpammoii mpenycCMOTPEHO TaKKe peleHrne 00yJaromUMHCs KaueCTBEHHBIX
M KOJIMYECTBEHHBIX 3a/1a4 Pa3JIMUHBIX TUIOB U YPOBHEHM CIIOKHOCTH, B TOM YHCIIC
OJIUMIUAIHBIX. BBIOTHEHNIO XUMHUYECKOTO JKCIEPUMEHTAa M PEUICHUIO 3ajad
00s13aTeJIbHO JIOJIKHO TMPE/IIECTBOBATh 3HAKOMCTBO OOYYaIOIIMUXCS CO CBS3aHHBIMU
C HUMH DJIEMEHTAMU COJICP>KaHMUSI.

IIporpaMmma Kypca BHEYPOUYHOM MAEATEIBHOCTH «XHUMHUS B OKCIEPHUMEHTAX
U 3a7adax» Oynaer BocTpeOoBaHa OOYYaIOMIUMHUCS, KOTOPHIE MOTHUBUPOBAHBI
K OCO3HAHHOMY BBbIOOpY MpodeccHii, CBA3aHHBIX C IPUMEHEHHEM XUMUYECKUX 3HAHUM.

eab v 3aqa4m Kypca

Heas Ilporpammbl  —  oOecreunTh  HMHIMBHIyalbHbIE  MOTPEOHOCTH
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oOyyarolmuxcss B M3yYEHUH XHUMHUU B YCIOBUAX, KOrja Y4eOHBbIM IuUIaH
00pa30BaTeNbHOM OpraHU3alluU MpeayCMaTpUBAeT H3ydyeHUE Y4eOHOro mpeamera
«XUMUS» TOJIBKO Ha 0a30BOM YpOBHE.

[Ipepnaraemass ~ IlporpaMma  y4uTBIBa€T  IICHUXOJIOTO-TIEAarOrMYeCKue
0COOEHHOCTH COOTBETCTBYIOIICH BO3pACTHOM KaTeropuu o0ydaromuxcsa. Ee ocBoeHue
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS MHTEpEca K U3YyUEHHUIO XUMHUHU U cepam
NEeSATEIbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHUBAlMM K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOLLEr0 NPO(UIA U HAIIPABICHHOCTH JAJIbHEUIIETO 00yUYEeHHUS.

N3ydenue kypca HarpaBieHO Ha GOPMUPOBAHUE Y OOYHAIOLIUXCA:

— CHCTE€Mbl XMMMUYECKHUX 3HAHUH KaKk KOMIIOHEHTa €CTECTBEHHO-HayYHOU
KapTHHBl MHpPA, KaK OCHOBBI JJs TIOHMMAaHUS XUMHUYECKOW CTOPOHBI SIBICHHIMA
OKPYKarOILEro MUpa;

— WHTEpeca Ha NPOJOHKEHUE OOYyUYEeHHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHuUs.

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

— TpUOOIIeHHEe OOYyYalolMXCs K  CaMOCTOATENbHOW  MO3HaBaTEIbHOM

n HCCH@HOB&TCHBCKOﬁ ACATCIbHOCTHU, K HAYYHBIM MCTOAaM ITO3HAHUS,

— (opMupoBaHHEe Yy OOYYaIONIMXCS MOTHBAIIMM M Pa3BUTHE CIOCOOHOCTEH
K U3YYCHUIO XUMUHU;

— (opMUpOBaHHE Yy 00YUYAIOITUXCS YMEHHN OOBSICHATh U OICHUBATH SIBICHUS
OKPY’KaIOLIEr0 MUPA, UCTIOJb3YsI 3HAHUS U OMBIT, IOJTYyYCHHbBIC PU U3YUYECHUN XUMUH,
NPUMEHSITh WX TIPU pPEIICHUW MpoOJieM B IMOBCEAHEBHOW >KU3HU U TPYHAOBOM
NeSATEIbHOCTH;

— OCO3HaHHME OOYYalOIUMHCS IIEHHOCTH XHMHUYECKMX 3HAaHUM B IKU3HU
YEJI0BEKa, ITOBBILIEHUE YPOBHSI JKOJOTMYECKOM KYJIBTYPBI, HENPUATHE IEUCTBUM,
MIPUHOCSIIMX BPEZl OKPYKAIOLIEN CPENE U 30POBBIO JIFOJEH;

— TpUOOpEeTeHHE 00YYAIOIMMHUCS OMBITA CAMOIIO3HAHUS, KIIFOUEBBHIX HABBIKOB
(KJTFOYEBBIX KOMIIETCHITHH ), HEOOXOUMBIX IS PA3JIUYHBIX BUIOB JIEATCITHHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Ipolecce

[Iporpamma kypca «3aHuUMAaTreiabHas XMMUS» PACCUMTAHA HA PEANTHM3ALMIO B
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TeueHne 68 yuyeOHbIX YacoOB B paMKax BHEYpPOUHOU neaTenabHOCTH B 8—9 kiaccax (34
yaca B 8 wiacce u 34 uvaca B 9 knacce). Kypc Moxer ObITh HCHOJIB30BaH Jisi
oOoraimieHust 6a30BOro Kypca XMMHUU NMPAKTUKO-OPUEHTHUPOBAHHBIM COACPKAHUEM U
aKTUBHBIMH  BHJAaMU  JesTeNbHOCTH  oOydvaromuxcs. [lporpamma  siBisietcs
COJEPKATENbHBIM U METOAMYECKUM OPHEHTHPOM JMJIi COCTAaBJICHUS Il€aroramu
paboyux Mporpamm.

[IporpamMmma Kypca BHEYPOYHOM JESTEIBHOCTH «XUMHS B SKCIEPHUMEHTAX
W 3aJladyax» HalpaBJ€HAa Ha JOCTH)KEHHE pe3yJbTaTOB, KOTOPBIE JOMOJHSIOT
U YIIIyOJISIFOT C(OPMYIMPOBAHHBIE B (peAepalibHOM pabouell mporpaMme 1o y4eoOHoMy
npeaMety «Xumus» (6a30Bbli YpPOBEHb) TPEOOBAHUS K MPEIMETHBIM PE3YIbTATAM.

JlesITebHOCTD o0yyJaromuxcs npeaycMaTpUuBaeT aKTUBHOCTh
U CaMOCTOSITENIbHOCTh, COYETAET MHAUBHIYATbHYIO U TPYMIOBYIO (OPMBI pabOTHI.
CTpykTypupoBaHHEe TEMaTHYECKOro IUTaHupoBaHus B [Iporpamme cOOTBETCTBYET
HOPSAIKY U3YUYEHMsI pa3/ieJIOB U TEM XUMHUHM Ha 0a30BOM YPOBHE B OCHOBHOM ILIKOJIE

1 00eCcreynBaeT TEM CAMbIM IPEEMCTBEHHOCTh YPOUHOUN U BHEYPOUHOU IE€ATEIbHOCTH.

[TpennoxeHHbIC 3JCMEHTBI COJEP)KAHUS M BHUABI JCATCILHOCTH MOTYT OBITH
KOHKPETH3UPOBAaHbI € YYE€TOM HWHIMBHIyaJlbHBIX  3alpOCOB  OOYYAOIHXCS.
Pacmmpenue conepikaHus B BUIOB JICATEIHPHOCTH CBSI3aHO C BO3MOXKHOCTBIO BBIOOpA
IIEaroroM pasjJUuYHbIX BapHAHTOB YyUeOHO-METOJIUYECKOro OOECIeUeHHs Kypca,
a TaKXKe C CYIICCTBYIOIIMMH  YCJIOBHSIMHM  IIIKOJBHOW  HH(OPMAIMOHHO-
o0pa3oBaTeIbHOM CPeIbI.

JIyis 3HAKOMCTBa OOYyYaromUXcs ¢ NPOQPECCUSIMH, CBS3aHHBIMH C XHMHEH
U XUMUYCCKOW HAyKOW, W TIOBBIIMICHUS WX MOTHBAIIMA K W3YYCHHIO XUMHH
PEKOMEHJIyeTCSI ~ BKJIFOYWTH B MPOTrpaMMy OSKCKYpCUU  HAa  TPEIIPHSITHS,
B perroHabHbIC My3eH, By3bl. CojepikaTeabHbie 3JieMeHThI [IporpaMMbl MO3BOJISIFOT
OpPraHMW30BaTh HA WX OCHOBE TIPAKTHUYSCKYI0 M ITOMCKOBO-HCCIIEIOBATEIHCKYIO
JCATCIIBHOCTh, PE3yJIbTaThl KOTOPOH MOTYT OBITh HCIOJB30BaHbl NPH peaar3alliu
00yYaroIUMUCS WHAWBUIYAIBHBIX MPOEKTOB. TEMBI MPOCKTOB PEKOMEHIOBAHO

BBIOUpATh C yU€TOM PErHOHATBHON CHEIM(PUKY.



COIAEPKXAHUE OBYUEHMUSA

8 KJIACC

Pa3zneu 1. [lepBoHayaibHbIe XUMHYECKHE IOHATHS

Xumusa — BaxkHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUUYECKOU JEATEIbHOCTH
yenoBeka. lIpeaver xumun. Ponp Xumuu B KU3HH 4Ye€NOBEKa. XUMHS B CHUCTEME
Hayk. Tena u BemectBa. U3nyecKkue 1 XUMHUYECKUE CBOMCTBA BEIIECTB. ATrperaTHbIe
cocTosiHUSL BemiecTB. [IOHATHE O TEOPETUUECKHX © SMIUPUUYECKHX METOIaxX
II03HAHHWS B €CTECTBEHHbIX Haykax. lIpencraBiieHus o0 Hay4yHOM [IO3HAHUU
Ha SMIIUPUYECKOM YPOBHE. S3bIK XUMUHU.

[Tousatre o Metonmax pabOThl ¢ XMMHUYECKMMH BemlecTBamu. OOopyaoBaHue
IIKOJIbBHOW ~ XUMHYecKod Jaboparopuu. IlpaBuna Oe3zonmacHoro oOpaineHus
C BEIIECTBAMU U J1a0OPATOPHBIM 000PYIOBAHHUEM.

YucTele BemecTBa u cmecu. CriocoObl pazaenenust cmeceid. OuncTka BEIIecTB.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE JIEMEHTBI. [IpOCThIE U CI1OKHBIE BEIIECTBA.
Mertanibl 1 HEMETAILIBI.

Xumnueckas (opmyna. OTHOcuTenbHass atoMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHass Macca. MaccoBast J0Ji1 XMMHYECKOTO JJIEMEHTAa B COCIWHEHUH.
Haxoxaenue npocreiimeit GopMysbl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuyectBo BemectBa. Monbs. MonsipHass macca. Pacuetsl mo dopmysnam
XAMUYECKUX COeIMHEHUU. MonspHas macca CMecH BelmecTB. MoJibHass 10
XUMHUUYECKOTO »dJIeMEHTa B coeauHeHuH. HaxoxaeHue mnpocteimeid GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

XUMHYECKas] peaKlusi U €€ MPU3HAKU. YCIOBUS MNPOTEKAHUS XUMHYECKHUX
peakunii. XWUMHYECKHE YpABHEHUA. THUIBI XUMHYECKUX peakuui. Pacuers
10 XUMHYECKUM YPAaBHEHUSIM.

IKcnepumenmanvHoe uzyyenue 6euecms U A61eHUI:

e l3yueHue M omnucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTaHMYECKHUX

BCIICCTB.



o [IpaBuia paboTel B J1abopaTopuu U MPUEMBI OOpaIIeHus ¢ 1abopaTOPHBIM
000py/I0BaHUEM.

e Paznenenune cmecenl.

e Onucanne (U3NYECKUX CBONCTB OOpa3IOB HEOPTaHMYECKUX BEIECTB —
METaJIJIOB U HEMETAJIJIOB.

e Habmoaenue GprU3NIeCKUX U XUMHUYECKUX SIBJICHUH.

e HaGmonenue u onucaHue MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peaKIui
Pa3HBIX TUIIOB.

Pewenue pacuemnwvix 3a0au o popmMysiam U ypaBHEHUSIM XUMUYECKUX PEAKIIUI

pa3IMIHOTO YPOBHSA CIIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX.

Pa3nes 2. Baxkneiinne npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
Boznyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHblii 00beM
razoB. OTHoOcUTENnbHAasE IUIOTHOCTh ra3oB. OmnpeneneHue  OTHOCUTEIbHOM
MOJIEKYJISIPHOM Macchl Ta3000pa3HOrO BEHIECTBAa MO HW3BECTHOM OTHOCUTEIBHOM
I0THOCTH. OOBEMHBIC OTHOIICHUS Ta30B MPU XUMUUYECKUX PEAKIIUSIX.
Kucnopoa. Okcupsl. [Ipumenenne kucinopoaa. CrnocoObl MoydeHUs KUCI0poaa
B 1a0OpaTOpUU U MPOMbIIUIEHHOCTHU. [loHsiTHE 0 KaTanu3aTope. O30H — alIOTPOIHAs
Mou(pUKALIUS KHCITIOPO/Ia.
TernoBoit A3 PeKT XUMUIECKON peakInu, TePMOXUMHUYECKUE YPaBHEHUS, DK30-
U SHIOTEPMHUYECKHUE PEAKIIUH.
Bonopon. Haxoxxnenuwe Bojaopoja B mnpupoie, GuU3nueckue U XUMHUUYECKHE
CBOMCTBa, NMPUMEHEHUE, CIIOCOObI mojiydeHus. [loHsATHE O KUCITIOTaX U COJISX.
Bona. ®usnueckue cpoiictBa BOAbl. Boxa kak pactBoputens. PacTBOpEL.
HachlieHHble M HEHACHIIICHHBIE pPacTBOPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
CniocoObl BBIpa)KEHUsI KOHIIEHTPAIlMU PACTBOPOB: MACCOBas JI0JIsl PaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsI KOHIIEHTpaIus. PoJib pacTBOPOB B MPUPOJIE U B )KU3HU UETIOBEKA.
Xumudeckue cBoWctBa Boabl. [lomsitue 00 ocHoBaHusx. [lonsTue
00 wmHamkatopax. KpyroBopoT Boasl B mpupoje. 3arps3HEHHE MNPUPOTHBIX BOJI.

OxpaHa U OYUCTKA MMPUPOAHBIX BO.



Knaccudukanusa neopranuueckux coeauHeHuil. Oxcunpl. Knaccudukarms
OKCHU/IOB: coJieoOpa3yroiue (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe)
U HECOJICOOPa3YIOIIIHE.

@u3NUeCKUe M XApaKTEpPHbIE XMUMUYECKHE CBOMCTBa OKCHUIIOB. [lomydenue
OKCHUJIOB.

[loHATHE O TMIOPOKCHIAX — OCHOBAHUAX U KUCIOPOACOAEPIKAIINUX KHUCIOTAX.
Kucnorel. ®usnyeckue M XUMHUYECKHME CBOMCTBA KHUCIOT. llomyueHune KHCIIOT.
Kucnotsl B npupose, NpUMEHEHNE BAXKHENIITNUX KHACIIOT.

OcHoBanusa. Krnaccudukanus OCHOBaHMM: IIEJIOYM U HEPACTBOPHUMBIE
ocHoBaHus. lllenoun, ux cBoiicTBa M cnocoObl mnonydyeHus. HepacTBopumsie
OCHOBaHHUS, HX CBOWCTBA M CHOCOOBI mojydeHus. AmdotepHocThb. I[loHsTHE
00 aM(pOTEepHBIX TUAPOKCUIAX U TOTYyUECHHE.

Comu. PusnuecKue U XxapakTepHble XUMUYECKUE CBOMCTBA. [lomydeHune colen.

I'eneTnueckas CBsI3b MEXKAY KIIACCAMU HEOPTAHUYECKUX COCTMHEHU.

IKcnepumenmanvbHoe uzydeHue 6euecms U A6NeHUI:

e O3HakoMJIEHHE ¢ 00pa3llaMy OKCHIOB U OITUCAHHE UX CBOMCTB.

e [lomyuenue, cobupanue KMUCI0pPOia, U3yUYEHUE €rO CBOMCTB.

e [lomydeHue u cobupanue BOAOPOIA.

e BzaumopaencTBHe KUCIOT ¢ METAJIIAMHU.

e [IpuroToBieHne  pacTBOPOB C  ONPENEIEHHOM  MAacCOBOM  JIOJIEU

PaCTBOPEHHOI'O BELIECTBA.

e OmnpeneseHre pacTBOPOB KUCIIOT U IIEJIOYEN C TOMOUIBIO HHIMKATOPOB.

e Peakuus HENTpaIU3aLvU.

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

e [lomyyeHune HEpACTBOPUMBIX OCHOBAHUM U U3YYEHHUE UX CBOWCTB.

e BrITeCHEHHE OAHOTO METaJUIa APYTUM U3 pacTBOPA COJIH.

e B3anmozaencTBue THAPOKCH/IA IUHKA C PACTBOPAMU KUCJIOT U LICIIOYEH.

e PemieHue JKCIEPUMEHTANbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACCHhI

HEOPraHUYECKUX COCTUHECHUIN.



Pewenue 3a0au ¢ ucnonn30BaHUEM IOHSITHH «MaccoBast J0JIs1 BCHICCTBA
B pacTBOPCH; «MOJISIpHasA KOHOCHTPpAIUA, C HUCIIOJIB30BaHHUECM KPHUBLIX
PaCTBOPUMOCTH. Pemenue PAaCUYCTHBIX 3ada4 110 YPAaBHCHHUAM XHUMHYCCKHUX peaKuHﬁ

Pa3HbIX THUIIOB U yp0BHCI‘/’I CJIOKHOCTH, B TOM 4YHCJIC OJIMMIINAAHBIX.

Pa3nen 3. [lepuoanyecknii 3axkon u [lepuoanyeckas cucreMa XuMHYeCKHX
jiemeHTOB JI.U. MenneneeBa. CrpoeHue aromMoB. XHUMHYECKAsl CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

ITepnonnuecknii 3akoH .M. Menneneesa. Ctpoenue atoMoB. CocTaB aTOMHBIX
anep. WM3otombl. PaanoakTUBHOCTh.  DNEKTPOHBIL.  DJIEKTPOHHAasT  OpOUTAIb.
DHepreTuYeckre YpOBHU W MOAYPOBHH aToMma: S-, P-, d-opOurtanu. DIeKTpOHHBIE
KOH(QUTYpalMu U 3JIEKTPOHHO-Tpadudeckue GopmMyibl aTOMOB. PUZNYECKUN CMBICIT
IIOPSIKOBOTO HOMEpPaA, HOMEpa Iepro1a U Tpyninsl ieMeHTa. CTpoeHue 3JIEKTPOHHBIX
00o0JioueK aroMoB MepBbIX 20 XMMHUYECKUX 3j1eMeHTOB llepuoanueckoil cucteMsl
JA.N. Menaeneesa: pacnpencsieHUE DJIEKTPOHOB IO SHEPrETUYECKUM YPOBHSM,
NoAYypOBHAM U opouTasiaMm. dusndeckuit cmpici [lepuoanyeckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U nepuojaM. Mzmenenue
KHCJIOTHO-OCHOBHBIX CBOWCTB COEAWHEHHM XMMHUYECKHX DJIEMEHTOB B NEPHUOAAX
U Tpynmax. XapakTEpUCTUKAa XHMHYECKOIO JJEMEHTA IO  €ro  IMOJOKEHUIO
B [lepuonuueckon cucreme /.M. Menneneesa.

3nauenue Ilepronnueckoro 3akoHa u [lepuognyeckoid CUCTEMBI XUMHUYECKUX
DJIEMEHTOB JUIA pa3BuTus Hayku U npaktukd. .M. Mennenees — yueHsId
U TpaXXJaHUH.

DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX DJIEMEHTOB. XUMHUYECKAs CBSI3b. BUIIbI
XUMHUYECKOHN CBSI3U: KOBAJEHTHAs MOJIAPHAs CBS3b, KOBAJICHTHAs HEMOJSPHAs CBSA3b,
WOHHAas CBs3b. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOW W HMOHHOW CBSI3W.
DNEKTPOHHBIE U CTPYKTYPHBIE (POpMYIIbI BellecTB. KaTHOHBI U aHUOHBI.

Kpucramnnueckue u amopHbie BeniecTBa. TUIBI KPUCTAIUIMYECKUX PEIIETOK:

HOHHAaA, aTOMHas, MOJICKYJIApHAA U UX XaAPAKTCPHUCTUKH.
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Crenenb okucneHusi. OnpeeneHue cTerneHeld OKUCICHUs] aTOMOB B OMHAPHBIX
coenmuHeHUusX.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CocraBlieHHe
YpaBHEHUN OKHUCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIUil M paccTaHOBKA B HUX
K03 GUIIMEHTOB METOAOM DJIEKTPOHHOTO OaiaHca.

IDKcnepumenmanvHoe uzyuenue geuecms U A61eHUL:

e (O3HakoMJIeHHE C OOpa3laMd METAJIOB W HEMeTaIoB. MojaenupoBaHue

CTPOCHHSA MOJIEKYJd TpPU TIOMOIIM PHUCYHKOB, MOJENEeH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX (hOpMyII.
¢ ONBITHI, WIITIOCTPUPYIOIINE OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKITUH.
Pewenue pacuemmusvix 3a0au o GopMynaM U ypaBHEHUAM XUMUYECKUX PEaKInil

Pa3HbIX THUIIOB U yp0BH€I>'I CJIOKHOCTH, B TOM 4YHUCJIC OJIMMIINAAHBIX.

9 KJIACC

Pa3nen 1. BemecTBo U XMMH4YeCKas peakuust

IToBTOpEHHE OCHOBHBIX pa3AeNoB Kypca xuMuM 8 kiacca. [lepuommueckas
CHUCTEMAa XMMUYECKHX JIEMEHTOB B CBETE MPEJICTABICHUM O CTpoeHnH aroMa. CTENeHb
OKHCJIEHUS Y BaJIEHTHOCTH. [Ipencrasienre 0 nepuognyecKon 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX 3JIEMEHTOB (2JIEKTPOOTPHUIIATEIILHOCTb, OKHCJIUTEIBHO-
BOCCTAHOBUTEJbHBIE  CBOWMCTBA,  KHCJIOTHO-OCHOBHBIE  CBOMCTBA  OKCHJOB
U THJIPOKCHUJIOB) OT CTPOEHHUS aToMa.

Buael xumudeckod CBSI3U: MOHHAs, KOBAJICHTHas (HEMOJIApHAs, MOJISpHas);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

TUbl KPUCTAJUIMYECKUX PEIIETOK: aTOMHas, WOHHAs, MeTaluInyecKas,
MOJIEKYJISIpHAsE — M OCOOCHHOCTH WX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BeIECTBa
OT THUIIA KPUCTAIUINYECKOW PELIETKHA U BUJIa XUMUYECKOM CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUUYECKHX pPEaKIUh. DJIEMEHTHI
XUMHUYECKON TEPMOJIMHAMUKH. DHEPreTHKa XUMUUYECKUX peakiuid. TermoBoit a¢dexT
XUMHUUYECKON peakuuu. DK30- U DHAOTEPMHYECKUE PEAKIUU, TEPMOXUMUUYECKHUE

YpaBHCHUA. 3akoH I'ecca u ero CIICACTBUA.
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IloHsAiTHE O CKOPOCTM XMMHYECKOM peakuuu. 3aKOH JEHCTBYIOIIMX Macc.
@DaxTophl, BIMAKOLIME HA CKOPOCTh XUMHUYECKOM PpEaKIUU. DHEPrus aKTHUBALUU.
[Tonsitue o katanusze. epmenTbl. THTrHOUTOPEI.

OOpatumble W HeoOpatuMble  xumMuueckue  peakuuu.  [loHsTHe
O XHWMHYeCKOM paBHoBecuM, npuHuun Jle Illatense. VYcnoBus cMemeHus
XUMHYECKOTO paBHOBeCUs. PaKTOphI, BIMAIOMKME HA COCTOSHHE XHWMHYECKOIO
paBHOBecHs.  IIporHozupoBaHue  BO3MOXKHOCTH —~ NPOTEKAHUS  XUMHUYECKHX
IPEBPAIICHUI B PA3JMYHBIX YCIOBUSX Ha OCHOBE MPEJCTABICHUN 00 HM3y4YEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOAUHAMHUKHU.

OKHCIINTENBEHO-BOCCTAHOBUTEIILHBIE pEeaKIyH. OkucnurensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XMMHUYECKHX DJJIEMEHTOB, 3aBHCUMOCTH OT CTEIICHH
OKHUCJIEHUS. BaxHeullne OKUCIUTENN U BOoccTaHOBHUTENU. COCTAaBICHUE YpaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUMd C  HCHOJB30BAHHEM  METOAA
3JIEKTPOHHOT'O OanaHca.

DnexkTposuTHYEeCcKass Jucconmanus. XUMHAYECKHE pPEakUud B PacTBOPAX.
Teopus 3MEKTPOIUTHUECKON aucconanuu. PacTBopeHne kKak (PU3MKO-XUMUYECKHMA
IOpOLECC. DJIEKTPOJUTHI U HE3NEKTPOIUThl. CHIIbHbIE U Cl1al0ble 3JIEKTPOJIUTHI.
Crenenp aucconuanyy, KOHCTaHTa auccounanu. MoHHOe mnpown3BeleHHE BOJBIL.
Bonoponnslii nokazarens. MHIUKATOPBI.

Peakunu noHHoro oomMeHa. Y cioBUsl MPOTEKaHUSI peaKIuii HOHHOTO OOMEHa.

I'mppomu3 coneri. oHHBIE ypaBHEHUs THIPOJIM3a COJEU. XapakKTep Cpeabl
B BOJHBIX PACTBOPAxX COJIECH.

IJKcnepumernmanbHoe uyveHue 6eujecms U A61eHUl.

e lI3yyeHne 3aBUCHMOCTH CKOPOCTH XMMHMYECKOM PEAKIHUH OT Pa3IMYHBIX

bakTopoB.

e PemieHue 3KCHEpUMEHTalIbHBIX 3ama4y 10 Teme  «OKHUCIUTENbHO-

BOCCTAHOBUTEJILHBIE PEAKLIM.

e Peakunu MOHHOTO OOMeEHa.

e Pacno3naBaHue pPacTBOpPOB COJICH C OMOIBIO HWHUKATOpa.
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e Pacno3HaBaHME HEOPraHWYECKHUX BEIIECTB C MOMONIBIO Ka4YE€CTBEHHBIX
pPEaKUIHI HA WOHBL.

Pewenue rauecmeennvix 3a0au u pacuemmuvix 3a0ay PA3TUYHBIX THUIIOB

U YPOBHEW CIOXKHOCTH, B TOM 4YHCIE OJUMIMAAHBIX, MO TemMaM «OCHOBHBIE

3aKOHOMEPHOCTH TMPOTEKAHHUSI XUMHUYECKUX peaKIU», «IJIEKTPOIUTHYECKas

AJucconuanmns. XHUMHYECKHE PCAKIUHU B paCTBOPAX».

Pa3nen 2. Hemera/iibl M MX cOeTMHEHUS

OO6miast xapakTepucTuka HeMeTauioB. (OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKHUX 3JIEMEHTOB, IPOCTHIX BEUIECTB, AJLIOTPOITHUS.

OO0mrasi xapakTepuCTHKa rajoreHoB. DU3MUECKHEe U XUMHUYECKHE CBOMCTBA,
CIIOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSTUHEHUM.

OO0miast XxapakTepucTUKa XUMUYECKHX 3eMeHTOB VIA-rpymnmbl. dusnyeckue
U XMMUYECKHE CBOMCTBA, CIIOCOOBI OIYYSHUS U IPUMEHEHUS CEPhI U €€ BaXKHEHIIINX
COETMHEHUMN.

OOmiast xapakTepucTuka XuMuU4eckux 3yeMeHToB VA-rpymnmbsl. dusnveckue
U XUMUYECKUE CBOMCTBA, CITOCOOBI MOIYYSHUS U IPUMEHEHHE a30Ta U €70 BAXKHEUIITNX
coenquHeHuid. dusnueckue M XHUMHYECKUE CBOWCTBA, CIOCOOBI MOJYy4YCHUS
u puMeHeHue ¢ocdopa 1 ero BaXKHEUIITNX COSTUHEHUH.

OO6mrast xapakTepucTuka XuMudeckux 3yeMeHToB |IVA-rpymnmel. Ouzndeckue
U XUMUYECKHE CBOMCTBa, CMOCOOBI MOJYy4YCHHUS W TMPUMEHEHHE YIJepojia U €ro
BaXXHEHIMX coenuHeHui. [Tonsatue 06 agcopOuum.

dusznveckue U XMMUYECKHUE CBOMCTBA, CIOCOOBI TMOJYYEHUS] U TPUMECHEHUE
KPEMHUSA U €r0 BAXHEUIINX COCAUHEHUM.

IKcnepumenmanvHoe uzyuerue 6euecms U A61eHU:

e O3HakoMJIEHHE ¢ 00pa3laMy MIPUPOIHBIX XJIOPUIOB (TATIOTCHUIOB).

e ll3ydyeHue CBOMCTB COJSHOM KHCIIOTHI.

o KauecTBeHHBIE peakllMy Ha XJIOPUA-, OpPOMUI- U MOJIU-UOHBI.

e [lomyyeHue COJISTHOM KUCIIOTHI, U3YYECHHUE €€ CBOMCTB.
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e l3ydyeHne XUMUYECKUX CBOMCTB Pa30aBIEHHON CEPHOM KHCIIOTHI.

o [IpoBeneHne KaueCTBEHHBIX PEAKIUN Ha CYIb(PUI-, CyTbPUT- U CYyIb(aT-UOHBI.

e l3yyeHne XMUMHUYECKUX CBOMCTB COJIE AMMOHHS.

o KadectBeHHas peakiust Ha MOH aMMOHHMS U (ochaT-HoH.

e [lomydyeHue aMMHaKka U U3y4eHUE ETO CBOMCTB.

e ll3ydyeHue CBOMCTB a30THOU KUCIIOTHI.

e AJcopOuus paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yTJIEM.

o [lonyuyenue, coOupaHue, pacrio3HaBaHUE U U3yUYE€HHUE CBOMCTB YIIJIEKUCIIOTO
rasa.

e BsaumHble npeBpaleHuss KapOOHATOB U THIPOKAPOOHATOB.

e KauecTBeHHBIEC peaKIuu Ha KapOOHAT- U CUITUKAT-HOHBI.

e Ilonmyuenue okcuaa yriaepoaa(IV) u uzydenue ero CBOMCTB.

e PelieHue 3KCIepUMEHTaIBHBIX 337134 10 TeMe « BaykHele HeMeTauibl U UX
COCIUHEHUS.

Pewenue rauecmeennvix 3a0au u pacuemuvlx 3a0ay Pa3NUYHBIX THUIIOB

Y YPOBHEU CJI0XHOCTH, B TOM YHUCII€ OJUMIMUAHBIX, IO paszaeny «Hemeramnsr n nx

COCANHCHU.

Pasznea 3. Mera/liibl M X COeIMHEHUS

OO6mmume cBoiicTBa MeTaiioB. OO0IIast XapaKTePUCTHUKA XUMHUUECKHX DJIIEMEHTOB —
METAJUIOB HAa OCHOBAaHMWM WX MOJIOKEHUS B llepnoanueckol cucremMe XMMUYECKHX
anemeHtoB J.MI. MenaeneeBa m crpoeHuss atomoB. Meramisl A- u b-rpynm.
DNEKTPOXUMHUUYCCKHUIN PANl HaNpsHKEeHUN MeTamwioB. OOIMe XMMHUYECKHEe CBOMCTBA
MetauioB. OOmue cmocoObl TOMYyYEeHHUS METAUIOB, METALIYypPrsi. JIEKTPOIH3
pacriaBoB ¥ paCTBOPOB COJIEH KaK OJJUH U3 CIIOCOOOB MotydeHus: MmetauioB. [lonstue
O KOPPO3WH METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI WX OT KOppo3uu. CriaBel
METaJIOB.

Meramnel A-rpynm. [llenounble MeTamwibl U HUX BaXKHEHIIME COEIUHEHMS:

(1)I/ISI/IIICCKI/IC )41 XHUMHYCCKHUEC CBOﬁCTBa, IMOJIYUCHHC 141 IIPUMCHCHHC.
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[[lenoyHo3eMeNbHbBIE METAIBI W HMX Ba)XXHEHIIME COCAMHEHUS: (U3MUECKUE
U XUMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE. AJIOMUHUN: (U3NUECKHE
U XUMUYECKHE CBOMCTBA amfoMHUHUSA. AMMOTEpHBIC CBOWCTBA OKCHIA W THAPOKCHIA
AIIFOMUHUS.
Merambl b-rpynn. OOmiasi xapakrepuctuka MetauioB b-rpynn (moGo4HbIX
NOATpYyI): TmoyiokeHne B Ilepuoguyeckoil cucTeMe XUMUYECKHUX DIIEMEHTOB
J.1. MenpeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB. SIBI€HHE «IIpOBayia» JIEKTPOHA
Ha IIpUMepe CTPOCHUSI aTOMOB XpoMa, MeJiu, cepedpa. BalleHTHbIE COCTOSIHUSI aTOMOB
d-3J1eMEHTOB, CTEIIEHU OKHCIICHUS aTOMOB B COCJAMHCHHUSAX. 3aBUCUMOCTD KHCIIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB U THJIPOKCUIOB METAUIOB OT 3HAYCHUS CTEIICHU
OKHCJICHHSI DJJIeMEHTa B COCJUMHEHHMUM (Ha TpUMEpe COEAMHEHUN Xpoma).
[IepBoHayanbHbIE NPEACTABICHUSA O KOMIUIEKCHBIX COCIMHECHUSX.
Menp u cepeOpo, UX BaKHEHIIUE COCIUHEHUS: (PU3HUUYECKUE U XUMHYECKUE
CBOMCTBa, MoyueHue u npumeHenue. lIpencraBieHus o0 aMMHUAYHBIX KOMIUIEKCAaX
cepebpa 1 MeIH.
[{uHK ¥ ero BaKHEWITHE COCAMHEHUS: (PU3NYECKUEe M XMMHUYECKHUE CBOMCTBA,
MOJIy4eHHUE U MPUMEHeHne. AM(OTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA ITUHKA.
XKenezo: crpoeHne atoma, CTENEHU OKUCIEHUS, (PU3NYECKUE M XHUMHYECKUE
CBOMCTBa, MOJydyeHHE W mNpuMeHeHue. OKcuabl, THUAPOKCUABl U conu keneza(ll)
u xene3a(lll), ux cocra, cBOMCTBA U MOTyYECHHE.
IKcnepumenmanvHoe uzyyenue 6euecms U A6NeHU:
e B3auMoaencTBrEe METAIUIOB C BOJAOM, C PACTBOPAMU COJIEU U KUCIIOT.
e OxpammBaHue MIaMEHH COJISIMA METAJIJIOB.
e BzauMmopeiicTBre THIPOKCHIOB HATPHs U KalblKs ¢ okcusioM yriepona(IV)
Y KUCJIOTaMH.

e lccnenoBanue CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIINS, )KECTKON
BO/IBI.

e UccnenoBanme aMmpOTEPHBIX CBOWCTB THAPOKCHIOB ATFOMUHUS U ITUHKA.

e lI3ydeHue mpoueccoB MOJYYEHHUS TUAPOKCHUJIOB JKEII€3a, UX XUMUYECKUX
CBOMCTB.
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e JKecTKoCTh BOJIBI U METOJIBI €€ YCTPAHCHUS.

e PelreHne SKCIepUMEHTAIBHBIX 3a/1a4 110 TeMe « BaskHelIe MeTauIbl U uX
COCTHHCHH.

e KauecTBeHHBIC peakIiMd Ha WOHBI MarHHs, KaJIbIIHs, aTFOMHUHUS, ITUHKA,
xene3a(2+), xenesa(3+), menu(2+), cepedpa(+1).

Peuwenue kauecmesennwlx 3a0ay u pacuemuulx 3a0ay Pa3IAYHBIX TUTIOB U YPOBHEH

CJIOKHOCTH, B TOM YUCJIC OJIMMIIMAHBIX, I10 pa3acily «MeTabl U uxX COCOUHCHUA .

Pa3znen 4. Xumus u okpyxawinas cpena

Baxueiiline BemecTBa M Marepuaibl, 0o0JacTH MX MpuMeHeHus. Hosble
MaTEepUAJIbl U TEXHOJIOTUH. [ [pUHIIUIIBI «3E€TIEHON XUMUW.

XUMHSI U 310pOBbE. 3HAYEHUE M3YyYaeMbIX XHMHUYECKHX 3JIEMEHTOB M HX
COEIMHEHUH JIs1 PYHKIMOHUPOBAHMS OPTaHU3Ma YEJIOBEKA.

XVMMHUYECKOE 3arpsi3HEHHE OKpYKaroled cpelbl. DKOJOTUYECKUE MPOOIEMBI,
CBS3aHHBIC C COCIMHEHUSIMH YIJIEpOJA, a30Ta, CEPbI, TKENbIX MeTauioB. [loHsTue
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

IKcnepumenmanvbHoe uzydeHue 6euecms U A6NeHUI:

e OrmpezneneHne KUCIOTHOCTU IPUPOIHBIX BOI.

e MonennpoBaHue mpolecca 00pa3oBaHusl KUCIOTHOIO J0XK/s, U3yUYEHUE €ro

BO3JECHUCTBYUS HA MaTepUaJIbI.

Paszpnea S. IloBTopenue u 00001eHe 3HAHMH OCHOBHBIX Pa3Je/iOB KypcOB
8-9 kiaccoB

Ilepnonnyeckuit 3akoH u Ilepmoandeckas cucTeMa XMMHUYECKMX DJIEMEHTOB
B CBETE NIPEACTABICHUN O CTPOCHUS aTOMA.

Bunel XuMu4yeckoW CBS3H. 3aBHCHMOCTH CBOMCTB BeIlecTBa OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudpukanus xumuueckux peakiuif. [IporHosmpoBaHue BO3MOXKHOCTU
IIPOTEKAHWSI XHMHWYECKHX NPEBpPALCHUN B PA3JIMYHBIX YCIOBUSAX HA OCHOBE
IIPEACTABICHUN XUMUYECKON KUHETUKU U TEPMOJIUHAMUKHU.
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XVMMHUYECKHE peakuuu B pacTtBopax. lIuaposnms coneil. OKHUCIHTEIBHO-
BOCCTAHOBUTENBHBIC PEAKLIUN. DIICKTPOJIH3.

CBoiicTBa KHUCIIOT, OCHOBaHMMl M COJ€d B CBET€ INPEICTaBICHUN
00 DJIEKTPOJUTHYECKOM JUCCOLMAllMM W  OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusIX.

IJKcnepumenmanbHoe u3yderue 6euecme U A61eHUN.

e PemieHue sKCrepUMEHTaIbHBIX 3a/1a4 110 TeMe «MeTaibl, HEMETaUIbl U X

COEJIMHEHUS.
Pewenue xauecmeennvix 3a0au u pacuemuvlx 3a0ay Pa3IuYHBIX THUIIOB

)51 ypOBHef/’I CJIO)KHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAaM.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOUN
AEATEJBHOCTHU «XUMMUS B OKCIIEPUMEHTAX U 3ATAYAX)»

Peanmm3zanms IIPOrpaMMBbl Kypca BHEYPOYHOU NEATEIIBHOCTH
«3aHUMaTeNbHasl XUMHUS HalpaBlieHa Ha O00ECHEYEHUE JOCTHKEHUsI 00yJarOUMMUCS

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) naTpuoTHYECKOe BOCIIUTAHUE:

— MPOSIBICHHE I[EHHOCTHOI'O OTHOIICHHS K OTCUECTBCHHOMY KYIBTYPHOMY,
HAYYHOMY U MCTOPHUYECKOMY HACIICIHIO;

— MOHMMAaHWE 3HAYCHHWsS XMMHUYCCKOW HAYKH M TEXHOJOTHH B IKU3HH
COBPEMEHHOT0 OOIIECTBA, B Pa3BUTHH SKOHOMUKH POCCHU M CBOETO PErHOHA;

2) rpakIaHCKoe BOCIIMTAHME:

— CTpPEeMJICHHE K B3aUMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TpoIiecce yueOHO
Y BHEY4YEOHOM JesATeIbHOCTH;

— TOTOBHOCTh OIICHHUBATh CBOE IMOBEICHHUE M TOCTYIKH CBOMX TOBapHIIEH
C TO3WMIMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS IOCICICTBHUIA
MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHUS:

— MHPOBO33PCHUYECKUE IMPEICTABICHUS O BEMICCTBE U XHMHUYCCKOM pEaKInu,
COOTBETCTBYIOIIHE COBPEMEHHOMY VPOBHIO Ppa3BHTHS HAyKM W HEOOXOIUMbBIE
VTS TOHUMAaHMSL CYITHOCTH HAy4YHOM KapTHHBI MUPA;

— OCO3HaHHWE [IEHHOCTH HAYYHOTO TIO3HAHUS /IS Pa3BUTHS KaKIOr0o YeoBeKa,
pOaM M MeCTa XHMHUYCCKOM HAyKM B CHCTEME HAydYHBIX IIpEACTaBICHUI
0 3aKOHOMEPHOCTSX Pa3BUTHS TMPHUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C MPUPOIHOM
Y TEXHOJOTHYECKOU CPEIOH;

4) BocnUTaHHE KYJIbTYPbI 310POBbSI:

— OCO3HAHWE IICHHOCTU JKU3HM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY

3JI0pOBbIO, YCTAHOBKA Ha 3/J0POBbIM 00pa3 KU3HU;
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— OCO3HaHHME  HEOOXOJIMMOCTH  COOJIFOACHUS  TpaBUil  0€30MacHOCTH
pu 0OpallleHUH ¢ XUMUYECKHMHU BEIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYaIIHUX;

5) Tpy10BO€ BOCIIUTAHME:

— ¢dopMHpOBaHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYAOBOU ACATEIBHOCTH KakK
€CTECTBEHHON MOTPEOHOCTH YEIOBEKA W K MCCICAOBATEIBCKON IEATEIHPHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE HHTepeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIIC
K mpodeccusiM HaydyHOH cdepbl, 0CO3HAHHWE BO3MOYKHOCTH CaMOpEaTM3allii B TOM
chepe;

6) aK0JI0rHYecKOoe BOCIIUTAHME:

— OCO3HAaHHME HEOOXOIUMOCTH OTHOIICHHUS K MPUPOJIE KaK UCTOYHHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

— TPUOOPETEHHE OIBITA INTAHUPOBAHMS TTOCTYIKOB U OIEHKH UX BO3MOKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPEe/Ibl;

— CHOCOOHOCTh TMPHMEHSTh 3HAHMS, TOJydaeMble NMPU U3YYCHUH XUMHH,
JUTS pEIICHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOIIEH CPEIou;

— AKTUBHOE HEMPUATUE ACUCTBUM, TPUHOCAIINX BPEl OKPYKAIOIIEH CPEIE;

— TOTOBHOCTh K YYAaCTHIO B TMPAKTHYECKOW MESITCIBHOCTH JKOJOTHYCCKOM

HaITpaBJICHHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HnaBare/ibHBbIC YHUBEPCAJbHbIC y4eOHbIC eHCTBUSA

basoevle nocuueckue oeticmeusi:

— PACKpBIBATh CMBICI XMMHYECKUX MOHATUHN (BBIACIATh UX CYLIECTBEHHBIE
IIPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH MTOHATUSAMH);

— AHAJIU3UPOBATH, CpaBHMBATb, 0000maTh,  BBHIOMpATh  OCHOBAHUS
JUISL KacCU(DMKAIIUK M CUCTEMAaTHU3aIllUi XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKIIHIL;

— YCTaHaBJMBaTh [PUYUHHO-CIEACTBEHHbIE  CBSI3U  MEXIy OOBEKTaMU

U3Y4YECHUS,
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— CTPOUTH  JIOTMUECKHUE  paCCyKIeHUs (MHAYKTUBHbBIE, JEAYKTUBHBIE,
110 aHAJIOTHHN);

— Tpeajaratb KPUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M IPOTHUBOPEUUS
B U3y4aeMbIX IIPOLIECCaX U SBICHUSIX;

— JleJaTh BBIBOJBI U 3aKJIIOUYEHHUS; IPUMEHSTh B MIPOLIECCE TTO3HAHUS MOHITHS
(mpeaMeTHblE W METalpeAMETHBIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3YEMbBIE B XMMHH, IPE0OPa30BbIBATH MOJIENIbHBIE ITPEICTABICHUS (XUMUYECKUI
3HAK, XMMHUYEcKas (opmyisia, ypaBHEHHE XHUMHUYECKON peaklUHH) NpU PEIICHUU
y4eOHBIX 3a/1a4;

— XapaKTepU30BaTh U3y4aeMble XMMUYECKHUE BEILIECTBA U XUMUYECKUE PEAKIIUU

C YYCTOM MOJACIIbHBIX HpeHCTaBHeHHﬁ.

basosvle uccnedosamenvckue Oeticmsust:

— NPUMEHSATh METOJAbl HAYYHOTO T[IO3HAHWS  BEHIECTB W SIBJIICHUH
Ha OMIIUPUYCCKOM U TEOPETHUYECKOM YPOBHSAX B YUYCOHOW IMO3HABATEIHHOU
Y TIPOEKTHO-MCCIIEIOBATEILCKON AESITETbHOCTH;

— aHANMM3UPOBATh (PAKThI, BRISIBIATH U (OPMYJIMPOBATH MTPOOIEMY, ONIPEACISAT
eJTb U 337a41, COOTBETCTBYIOIINE PEIICHUIO MPOOIEMBI; MPEAIaraTh OMUCATEIbHYIO
WM O0BSICHUTENbHYIO TUTIOTE3Y U OCYIIECTBIATH €€ TPOBEPKY; MPOBOAUTH U3MEPECHHUS
HEOOXOJMMBIX  TAapaMeTPOB,  BBIYUCICHHUS,  MOJCIMPOBAHUE,  HAOIIOJACHHS
U OKCIEPUMEHTHI (peajbHbIE W MBICICHHBIE), CaMOCTOSTEIBHO IPOTHO3MPOBATH
pe3ynbTathl, HOpMyIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOTO

OTbITA, UCCIIEIOBAHUS, COCTABISTH OTYET O MPOJIETaHHON padoTe.

Paboma c ungpopmayueit.

— OPHCHTHPOBATBhCS B PA3IUYHBIX HCTOYHHMKAX HH(popMau (HaydHO-
MOIYJISIpHAS JTUTepaTypa XUMHUECKOTO COJICPIKaHMUs, CITPABOYHBIC ITOCOOUS, PECYPChI
HNurepHerta);

— aHANMM3UPOBaTh MHGOPMAIMIO U KPUTHUYECKH OIICHHBATh €€ JIOCTOBEPHOCTH
¥ HEMPOTHBOPEYUBOCTH, OTOMPATh U HMHTEPIPETUPOBATH MH(POPMAIUIO, 3HAYNMYIO

JUISL pelIeHusl y4eOHOM 3a1a4u;
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— NPUMEHATh PA3JIMYHBIE METO/bl, MHCTPYMEHTBl M 3alpochl NpU TMOUCKE
U oTOope MHPOpMAlUU WM JaHHBIX W3 HCTOYHHKOB C YYETOM MpPEJIOKEHHOM
y4eOHOH 3aJ1a4M U 33JaHHBIX KPUTEPHEB;

— BBIOMpATh, AHANU3UPOBATh, CHCTEMATU3UPOBaTb W HMHTEPIPETUPOBATH
MHPOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IMpeICTaBICHUs (CXEMbl, TIpaduKw,
JarpamMmbl, TaOJIUIIBI, PUCYHKHU U IpyTHe (POpPMBI);

— HCIOJIb30BaTh HAY4YHBIN A3BIK B Kau€CTBE CPENCTBA PabOThl C XUMUYECKOU
uH(pOpMaLIUEH;

— IPUMEHSATh 3HAKW U CHUMBOJIBI, (hopMyJibl, aOOpeBUaTypbl, HOMEHKIATYpY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA

HarJISIIHOCTH.

KoMMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBHA:

— TIPENCTaBIATH TOJYyYEHHBIE PE3yJbTAaThl IO3HABATCIILHON JEATEIHLHOCTH
B YCTHBIX ¥ TMCbMEHHBIX TEKCTaX;

— NMyOJIMYHO BBICTYHaTh C TPE3CHTANMEH pPE3yJbTaTOB  BBITOJTHCHUS
XUMHUYECKOTO IKCIIEPUMEHTa (MCCIIeN0BATEIHCKON TAO0OPATOPHOMN MM MPAKTUIECKOM
paboThI, yueOHOTO MPOEKTA);

— B X0JIe Irasiora u (WJn) TUCKYCCHH 33J1aBaTh BOIIPOCHI IO 00CYX AaeMOi TeMe
W BBICKa3pIBaTh HWJEH, (POPMYIHPOBATH CBOU TPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHCHHUS MTPEJIOKCHHOM 3a/1a4H;

— TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM PabOThI, OMPENEsATh CBOIO POJIb,
pactpeieNaTh 3a1a9i MEXIy WICHAMH TPYIIIbL;

— BBIMIOJHATH CBOKO YacTh palOThl, KOOPIAWHUPOBATH CBOW JEHCTBHUS
C JCUCTBUSAMH APYTHX YJICHOB KOMAaH/IbI, OMPEILISATh KPUTEPUH TI0 OIIEHKE KauyecTBa
BBITIOJIHEHHON padOThI;

— peliaTh BO3HUKAIONIME TMPOOJIEMBl Ha OCHOBE ydeTa OOIIMX HHTEPECOB
U COrJacoBaHUsl TMO3UILIUNA, y4acTBOBaTb B OOCYXICHHH, OOMEHE MHEHUSIMH,

«MO3TOBOM IITypMe» U APYTuX (hopMax B3aUMOCHCTBUSI.
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PeryasiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIE 1eliCTBUS:

— CaMOCTOATENFHO BBIOUpATh CIIOCOO pelieHrs yaeOHOW 3a1auu (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIIeHUs, BbIOMpaTh HauOojiee MNOAXOAIUNH C Y4EeTOM
CaMOCTOSATENLHO BBIJICJICHHBIX KPUTEPHUEB), IJITAHUPOBATH CBOIO padOTY MPH peLICHUU
y4eOHOM WM UCCNeA0BaTeIbCKOM 3a/1a4u;

— Ha OCHOBE TMIOJYYEHHBIX pE3yibTaToB (OPMYIUPOBATH 000OIIEHNUS
Y BBIBO/IbI, MPOTHO3UPOBATH BO3MOYXKHOE PA3BUTHUE MPOLIECCOB;

— COOTHOCHUTH CBOU JICUCTBUSA C IUIAHUPYEMBIMH PE3yJibTaTaMU, OCYIIECTBISATh
CaMOKOHTPOJIb ACSTEILHOCTH;

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

HPEJIMETHBIE PE3YJIbTATDBI

K konmy oOydeHmsi B 8 KJjiacce MpeaMETHBIC pe3yibTaThl U3YYCHHUS Kypca
BHCYPOUHOW  JEATENBHOCTH  «3aHMMATelIbHAs XUMHUS»  JOJDKHBI  OTpaKaTh
c(hOpPMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

— pPAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHSITHI: aToOM, MOJIEKYyJa,
XUMUYECKUN PJIEMEHT, METAJLI, HEMETaJUI, aJZIOTPOIIHS, IPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, CMECh (OJAHOPOIHAs W HEOJAHOPOIHAs), BaJCHTHOCTh, OTHOCHUTEIbHA
aTOMHasi U MOJIEKYyJIIpHas Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJS XUMHUYECKOTO DJJEMEHTAa B COCIUHEHHM, MOJSPHBIA 00BEM,
OTHOCHUTEJIbHASI TUIOTHOCTh Ta30B, OKCHJI, KHCIIOTa, OCHOBaHHUE, COJIb, aM(OTEPHBIHI
okcuj, aM(OTEPHBIA TUAPOKCHU, XUMHUECKasT peakiiusi, KiIacCU(pUKAIUS PEaKIIHiA:
peaKIyK COCTUHCHUS, PEaKINK PA3JIOKCHUS, PEaKIIN 3aMEIICHUS, PeaKIii 0OMEHa,
9K30- M DHAOTEPMHUYCCKHE pEaKIMH; TEIIOBOM 3(PGEKT peakiuu; SApo aroma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOWTallb, pajnyC aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE W HETOJsIpHas KOBAJIGHTHAsI CBs3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH,
pacTBOp, MaccoBasl 0N BemiecTBa (MPOIICHTHAs KOHIIEHTpAalWs) B pacTBOpE,
MOJISIpHAsl KOHIICHTPAIIHsI BEIIECTBA B PACTBOPE; IEKTPOOTPUIIATEILHOCTD, CTEIICHb
OKHCIICHUSI, OKHCIHUTEINM ¥ BOCCTAHOBUTENIM, OKHCJICHHE W BOCCTAaHOBIICHUE,

OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINU, MCTO SJICKTPOHHOI'O 6ancha;
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— WUIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX  XMMHMYECKHX  IOHATUU
Y IPUMEHSTH 3T MOHITUA PU OMUCAHUU BEIIECTB U UX IPEBPAILICHUN;

— MCIOJI30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUSI (POPMYJT BELIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

— OMNpEAeNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, IPUHAJICKHOCTD BEIIIECTB
K ONpEJEICHHOMY KJIacCy COEAMHEHMH 1Mo ¢GopMyliaM, BUIbl XUMHYECKOW CBS3H
(KOBaJICHTHOW U MOHHOMW) B HEOPTaHUYECKUX COCTUHEHMUSIX;

— PacCKphIBaTh CMBICI 3aKOHOB COXPAHEHHsS MacChl BENIECTB, MOCTOSHCTBA
cocraBa, [lepuoanueckoro 3axkoHa J1.11. MenaeneeBa, aTOMHO-MOJIEKYJIIPHON TEOPUH,
3aKOHa ABOTaJpo U €ro CIEICTBUH, NPEICTABICHUN O HAYYHBIX METOAX MO3HAHUS,
B TOM YHCJIE SKCIEPUMEHTAJIBHBIX U TCOPETUUECKUX METOAAX UCCIIEIOBAHUS BEILIECTB
Y U3YYECHUS] XUMAYECKHUX PEAKIINIA;

— JIEMOHCTPUPOBATh IIOHMMAaHUE IMEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXKEHUS B [lepuoanyeckon cucTeMe: ONUCHIBATH
U XapakTepuszoBaTh TaOiuuHyro (opmy I[leprogudyeckoid CHUCTEMBbI XUMHUUYECKUX
AJIEMEHTOB: pa3iauyaTh MOHATUS «rJaBHas moarpynmna (A-rpymnma)» U «mnoOodHas
noarpynmna (b-rpymnma)», «Mable mepuolb» U «OOJbIINE MEPUOABD», COOTHOCUTH
0003HaueHus1, KOTOphIe UMEIOTCs B Tabimie «lleproaudeckas cucteMa XUMUYECKHX
aneMeHToB /.. MenaeneeBa», C YMCIOBBIMU XaPAKTEPUCTUKAMHU CTPOEHUS ATOMOB
XUMHUUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sapa, oO0Iee YHCIO DJIEKTPOHOB
U pacrpeesieHUue UX M0 JICKTPOHHBIM CIIOSIM);

— OOBSCHATH CBSI3b TMOJOXKEHUS »dJeMeHTa B Ilepuoamueckoit cucreme
C pacupeieieHHEM JJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM
¥ OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

— KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTBhI, HEOPTaHMYECKHUE BEILECTRBA,
XUMHUYECKUE peakiuu (10 YUCIYy U COCTaBy YYacTBYIOIIUMX B PEaKIMU BEIICCTB,
1o TerioBomy 3G dexry);

— XapaKTepu3oBaTh (OMUCHIBATh) (UBMYECKHE U XHUMHYECKHE CBONCTBA

IMPOCTBIX M CJIOXHBIX BCIICCTB: KHUCJIOpOJd, BOAOPOJa, BOILI, O6H_II/I€ XHUMHYCCKUEC
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CBOICTBA OKCHJIOB, KUCJIOT, OCHOBAaHHUH M COJICH, TCHETHUYECKYIO CBS3b MEKIY HUMH,
MOATBEp)KIas  MpPUMEpPaMHd  MOJIEKYJSIPDHBIX ~ YpPaBHEHUH  COOTBETCTBYIOIIUX
XUMHYCCKUX PEaKITHiA;

— OIMCHIBATh POJIb KHUCIOPOa, BOJOPOAA W BOJABI B MPHUPOJHBIX IpoIeccax,
B JKMBBIX OpPTaHHM3MaxX, X IMPHUMCHCHHUE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

— OOBSCHATh W MPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOCHHS, BO3MOKHOCTH TMPOTCKAHUS XUMHUYCCKUX TPEBPAIICHUN
B Pa3JIUYHBIX YCIOBUSX;

— BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa B COCAWHCHHH,
MacCOBYIO JOJI0O XUMHUYECKOTO DJJIEMEHTa IO (GOpMyse COCTUHEHHUS, HaXOIUTh
pOCTEUITyr0 (hOpMyTy BEIIECTBAa MO MACCOBBIM WJIM MOJBHBIM JIOJISM DJIEMEHTOB,
MacCOBYIO [IOJIIO BEIIEeCTBA B PacTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIISCTBA
B PacTBOPE, IPOBOJUTH PACUETHI 110 YPABHCHUAM XUMHUYCCKON peaKInu;

— pemIaTh pacueTHBIC 33/1a4d 10 U3yYaeMbIM TEMaM Kypca XUMHUHU Pa3IMIHBIX
TUTIOB M YPOBHS CJIO)KHOCTH, B TOM YHCJIE OJUMITHAIHBIC, BHIOMpAsl aIeKBaTHYIO
(GU3NYECKYI0 MOJIeNIb, C HCIOJBb30BAHUEM 3aKOHOB U (OPMYJI, CBS3BIBAIOIIUX
(bu3nYecKre BeTNYNHBI;

— NIPHMCHSTh OCHOBHBIC OIEpalldd MBICIUTEILHON JIEATeIbHOCTH: aHalIu3,
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMaTu3alus, Kiaccu(ukaius, BBISIBJICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3eH — JIJIS M3YUCHUS CBOWCTB BEIIECTB MU XUMHUYECKHX
peakinii; E€CTEeCTBEHHO-HAYYHBIE METOJbI TIO3HAHUS: HAOIIOJCHUE, W3MEpEeHue,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIN ) — JIJI1 OCBOCHUS y4eOHOTO
COJICPIKaHUS;

— pAacKphIBaTh CYIIHOCTh IIPOIECCOB OKHCIICHHS W  BOCCTAHOBJICHUS,
COCTABJISITH YPaBHEHHUS TMPOCTHIX OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX — PEAKITHI
(METOIOM DJIEKTPOHHOTO OaiaHca);

— YCTaHaBIMBAaTh CBSI3M MEXIY peaabHO HAOII0JaeMbIMU XUMHYECKUMU

ABJIICHUAMHA W IIpoHECCaMH, IPOUCXOIAIIMMH B MAKpO- U MHKPOMHUPE, OOBSICHATH
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NPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XMMHYECKHE 3HAHHS CO 3HAHHSIMHU
JIPYTUX YICOHBIX MPEIMETOB,;

— cobroaaTh npaBuIIa 0e30IacHoM paboTHI B nabopatopuu
IPU HUCIOJIb30BAaHUM XUMHUYECKON TOCYIbl M OOOpYIOBaHUS, a TaKKe IpaBHIIa
oOpaimieHusi C BEHIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH BBITIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKHX Pa0OT MO TMOJYyYEHUIO U COOHMPAHUIO
ra3o00pa3HBIX BEMIECTB (BOIOpOJAa W KHCIOPOJAA), TMPUTOTOBICHUIO PACTBOPOB
C ONpEeNeNeHHOM MaccoBOM JIOJ€M  pacTBOPEHHOIO  BEIIECTBA, PEUICHUIO
OKCIIEPUMEHTATBHBIX 3adad 1o TeMme «OCHOBHBIC KJIacChl HEOPTaHMYECKUX
COCIUHCHUI;

— JIEMOHCTPUPOBAaTh  BJIaJICHHE OCHOBAMHM XWMHUYECKOM TPaAMOTHOCTH,
BKJIIOYAIONIEH yMeHHe 0e30macHOro OoOpalleHHs] C BEIIECTBAMHU, HCIOIb3YEMBIMU
B TIOBCCJTHCBHOW XW3HU, a TAaK)KE 3HAHWE TPABWII TIOBEACHHS B IEIX COCpEKEHUS
3JI0POBbs U OKPYKAIOIIEH Cpeibl;

— Y4acCTBOBaTh B MPOEKTHO-HCCIIEAOBATEIbCKOM NEATEIbHOCTH XHUMHYECKOM

1 XMUMHUKO-IKOJIOTHUECKOM HaIpaBJICHHOCTH.

K koniy oOydenust B 9 kjacce mpeIMeTHbIE pe3yJbTaThl M3Y4YEHUS Kypca
BHEYPOUHON  JEATENBHOCTH  «3aHUMATeNbHAs  XUMHUS»  JOJDKHBI  OTpaXkaThb
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

— PAacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TIOHSITHI: XUMHUCCKHUI 3JIEMEHT,
aToOM, MOJIEKYJla, MOH, KATUOH, aHUOH, DJICKTPOOTPHUIIATEIIbHOCTh, CTETICHh OKHUCIICHUS,
XUMUYECKas peakiusi, TeIIoBOM 3P heKT peakimu, MOb, MOJISIPHBIA 00bEM, PaCTBOD;
AIIEKTPOJIUTBI, HEAJICKTPOJIUTHI, dJICKTPOIMTHUYECKAS TUCCOIIUAIINS, PEAKITMH HOHHOTO
oOMeHa, TUAPOIN3 COJIeH, OOpaThMble M HEOOpaTUMBIC PEAKIIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC  PEAKIIMH,  OKHUCIUTENIb, BOCCTAHOBHTEIb,  OKHCIICHHUC
U BOCCTaHOBJICHHE, DJIEKTPOJU3, aJUIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasl CBA3b
(kOBaJICHTHAsl, HWOHHAs, METALINYECKas), MEXMOJEKYISIPHBIC B3aMMOJICHCTBHUS

(BomoponHasi CBsi3b, CuJbl Ban-gep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS,
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KPUCTAUIMYECKUE PELIETKH, KOPPO3Usi METAJUIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOU
peaKuuu, KaTaaus, XHMUIECKOE PABHOBECHE, JIEMEHTHI XUMUYECKOU TEPMOIMHAMUKHI
KAaK OJTHOM M3 TEOPETHUYECKUX OCHOB XMMHH; MPEAEIBHO ITOIyCTUMAsk KOHIICHTPALUS
(ITAK);

— WUIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX  XMMHMYECKHX  IOHATUU
Y IIPUMEHSTB 3TH NOHATHUS IIPYA ONIMCAHUM BEUIECTB U UX MPEBPAILCHNN;

— MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsi COCTaBJIeHUs (hOpMYJ BEIIECTB
Y YPAaBHEHUM XHUMHUYECKUX PEAKIIHM;

— ONPENENSATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XWMHYECKHUX DJIEMEHTOB
B COCIMHEHUAX PA3JIMYHOIO COCTaBa, IIPUHAJICKHOCTh BELIECTB K OIPEICICHHOMY
KJIACCy COEIMHEHHI 10 popMysiaM, BUIbl XUMHUYECKOW CBSI3H (KOBaJEHTHAs, MOHHAS,
METaJJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps] HOHA IO XUMHUYECKOU
dopMyIie, XapakTep Cpelibl B BOAHBIX PacTBOpax HEOPraHUYECKUX COEAMHEHUH, THUII
KPHUCTAUINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

— packpeiBatb  cMbIcin  [lepuogmueckoro  3akona J[.MI. MeHnneneesa
U JIEMOHCTPUPOBATH €r0 MOHUMAHUE: OMKCHIBATH W XAPAKTEPU30BATh TAOIMYHYIO
dopmy Ileproguyeckoil cHUCTeMBbl XHMHUYECKHX DJJIEMEHTOB; OOBACHATH CBSI3b
IIOJIOKEHMS dyieMeHTa B llepuoandeckod cucreme ¢ pacupenciieHUEM DJIEKTPOHOB
[0 PHEPreTUYECKUM YPOBHSIM, MOAYPOBHSAM M OPOUTAISAM aTOMOB MEPBBIX YETHIPEX
NEPUOOB; BBACIATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX WU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWMCTB
OKCHJIOB U TUAPOKCUOB) B Mpeeiax MajbIX MEPUOJIOB U TNIABHBIX MOATPYII C yYETOM
CTPOEHMS UX aTOMOB;

— PacKpbIBATh CMBICI TEOPUU JIEKTPOIUTUYECKON JUCCONMALNH, 3aK0oHa ['ecca
U €ro CIEACTBUM, 3aKOHA JEHUCTBYIOUIMX MAacC, 3aKOHOMEPHOCTEW HW3MEHEHUS
CKOPOCTH XMMHMUYECKON PEaKL1H, HAPABJICHUS CMELIEHN XUMUYECKOTO PAaBHOBECUS
B 3aBUCMMOCTH OT Pa3IN4HbIX (PaKTOPOB;

— KJaccu(UIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,

XUMUYECKHE PeakUuu (MO0 YUCIy U COCTaBY YYacTBYIOUIMX B PEAKIMH BEILECTB,
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Mo TerIoBoMy 3(QeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HW3MEHEHUIO
CTENICHEH OKHUCJICHUS XUMHUYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO
KaTajuu3aropa);

— XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPraHWYECKUX COCAMHEHUH, MOATBEPXKAas 3TO OIMHCAHUE
MpUMEPAMH MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuii;

— COCTaBJISITh YPABHEHUS: SJIEKTPOJIUTUUECKON TUCCOIMALIUU KUCTIOT, HIeIouen
U COJICH; MOJHBIE U COKpAIIEHHbIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA; peaKIuid,
MOATBEPAKAAIOIMINX CYIIECTBOBAHME TIE€HETHYECKOM CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KIJIACCOB,;

— pPAcKpbIBaThb CYIIHOCTh IPOLIECCOB THIPOJU3Aa COJEH MOCPEICTBOM
COCTaBJICHUSI KPaTKUX MOHHBIX W MOJICKYJSIPHBIX YpPaBHEHMM peakIuid, CYIIHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIX peakuin MIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHCca dTUX PEaAKITUH;

— TIPEACKa3bIBaTh XapaKTep CPebl B BOJHBIX PACTBOpaX COJICH;

— XapakTepu3oBaTh (OMUCHIBATh) (UMYECKUE U XUMHYECKHE CBOWCTBA
MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, anmMas, KpeMHUH, a3oT, docdop, cepa,
XJIOp, HATPUH, KaJaul, MarHui, KajablUi, aTFOMUHUN, KeIe30, Meb, [IUHK, cepedpo)
U 00pa3oBaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHCJE MX BOJHBIX PacTBOPOB
(aMMHaK, XJOPOBOJOPOJ, cepoBogopo, okcuawsl yriepoma(ll, IV), kpemuusa(IV),
azota(l, II, II1, IV, V), docdopa(lll, V), cepri(IV, VI), cepuucras, cepHas, a3oTHas,
dbocdhopHas, yroiapHas, KpeMHUEBasI KUCIOTHI, OKCUbI U TUIPOKCHUIBI MeTaioB [A—
[HA-rpynn, amomunus, menu(Il), nunka, sxenesa(Il u III);

— TIOSICHSITH COCTaB, OTACNBbHBIC CHOCOOBI TMOJYUYEHUS U CBOWCTBA CIIOMKHBIX
BEIIECTB (KHUCIOPOJCOIEPKAIIME KHUCIOTHI XJIOpa, a30THCTasg, OOpHas, yKCycHas
KHUCIIOTHI ¥ uX coiu, ranoreHuasl kpemuusa(IV) u docdhopa(lll u V), nepmanranar
KaJis);

— OIKCHIBATH POJIb BAXKHEHIIINX N3y4aeMbIX BEILIECTB B IPUPOAHBIX MpoOIlEccax,

HX BJIMAHWC HA ) KUBBIC OPraHU3Mbl, IPUMCHCHUC B PA3JIMYHBIX OTPACIIAX DKOHOMHUKU,
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MCIIOJIb30BAHUE JIJISl CO3/IaHUS COBPEMEHHBIX MATEPUAJIOB U TEXHOJIOTH; MPOBOIUTH
peakiMy, TMOATBEPXKIAIOIMIUNEe KAYeCTBEHHBIM COCTAaB  pa3jUYHBIX  BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM COJEpPIKaIIMecs B BOJHBIX PACTBOPAX HOHBI: XJIOPHUI-,
opomun-, noaua-, cyiabdar-, docdar-, kapboHar-, CUIUKAT-, CyIbPUT-, CYyIbOUI-,
HUTpaT- U HUTPUT-UOHBI, THUIPOKCUI-UOHBI, KATUOHBI AMMOHMSI, MarHusi, KajibIlus,
arOMUHMS, Keae3a(2+) u xkene3a(3+), meau(2+), IUHKA;

— OOBSCHATH M MPOTHO3UPOBATH CBOWMCTBA BAXKHEHIIMX HM3y4aeMbIX BEIIECTB
B 3aBHCHMOCTH OT MX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTHU
OT UX CBOMCTB, BOBMOXKHOCTh MPOTEKAHUS XUMHUECKUX MPEBPAIICHUI B Pa3IMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XHMHUYECKOM KHHETUKU
¥ TEPMOJIMHAMUKH;

— BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 POopMyJie COETUHEHHS, MACCOBYIO JIOJTIO
BELIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XHMHUYECKOTO 3JEMEHTa B COCIUHEHHH,
MOJIIPHYIO KOHIIEHTPALIMIO BELIECTBA B PACTBOPE, HAXOAUTh MPOCTEULIYI0 (HopMyTy
BEIIECTBA IO MAaCCOBBIM HJIM MOJIBHBIM JOJISIM DJIEMEHTOB, MPOBOJIUTH PACUETHI
[0 YPaBHEHUSIM XUMUYECKUX PEAKLMN C y4eTOM HeIOCTaTKa OJHOTO M3 PEeareHTOB,
MPAaKTHYECKOTO BBIXOJAa NPOAYKTa, 3HAYEHHUs TemaoBoro »dddexra peaxium,
OTIPENIETSATH COCTAaB CMECEH;

— peuiaTh pacyeTHbIE 33Ja4u 10 U3y4aeMbIM TEMaM Kypca XUMHUU Pa3IuUHbIX
TUNIOB U YPOBHS CJIOXHOCTH, B TOM YHCJE OJIMMIIMAJHbIC, BHIOMpAsi aleKBaTHYIO
Gu3MYECKyr0 MOJAENb, C WCIOJb30BaHHEM 3aKOHOB W (DOPMYI, CBS3BIBAIOLINX
dbuznyecKre BeTUYNHBI;

— coOJI01aTh npaBuiga  Oe3omacHoM  paboOThI B nabopaTopuu
IpU HCIOJIB30BAHUM XUMHUYECKONW MOCyAbl W O0OpYAOBaHHWS, a TakXKe IpaBuiia
oOpallleHus C BEHIECTBAMH B COOTBETCTBHUM C WHCTPYKLHUSIMH BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX padOT MO MOJYYEHHI0 M COOMpaHHUIO
ra3oo0pa3HbIX  BEIIECTB (aMMUaka M YIJIEKUCIOTO0 Tra3a) U PEeIIeHUIo

OKCIICPUMCHTAJIbHBIX 3a4a4 10 TEMaM Kypca, MIPCACTAaBIATL PE3YJIbTAaThbl
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DKCIIEPUMEHTa B (OpME BBIBOJOB, JI0OKA3aTEIHCTB, TPaUKOB, TAOIHUI] M BBISBIATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

— TPUMEHSATH OCHOBHBIC OIEpAaIldi MBICIUTEIHHOU JCATENHHOCTH (aHAIH3,
CHHTE3, CpaBHEHHE, O0O000IIeHHe, CHCTeMAaTHU3alus, BBIIBICHHEC MPUIUHHO-
CIICICTBEHHBIX CBSI3€H) MPU W3YYCHHU CBOWCTB BEIIECTB W XMMHYECKHX PEaKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMU METOJaMHU IO3HaHWs (HAOIOJCHUE, M3MEpEHHe,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEabHBINA U MBICTICHHBIN);

— NPUMEHATh  TpaBuWja  0OE30MacHOTO  OOpamieHuss C  BEIIeCTBaMH,
WCITOJIb3yEMBIMH B TIOBCEAHEBHOM JKM3HU, MPaBUJIa TIOBEICHUS B IEIIX COSPEIKCHHUS
3I0POBbsl M OKpY)KAroIIel NPUPOJHON Cpenbl, MOHUMATh Bpel (OMaCHOCTH)
BO3JICHCTBHSI Ha )KMBBIC OPTAHU3MBI OTPEICIICHHBIX BEIIECTB, MOSCHATH Ha TpUMEpax
CIIOCOOBI YMEHBILICHUS M TPEJOTBPAIECHUS HUX BPETHOTO BO3JCHCTBUS, 3HAUYCHHE
YKUPOB, OCJIKOB, YIIIEBOIOB JIJIsl OPraHU3Ma YEJIOBEKa;

— MCIOJIb30BaTh MOJYYEHHbIE MPEACTABICHUS O cepax MpodecCHOHATBHON
NEATETLHOCTH, CBA3aHHBIX ¢ HAYKOW M COBPEMEHHBIMH TEXHOJOTHSIMH, KaK OCHOBY
Uil IPO(ECCUOHAIBHOW OpPUEHTAIlMM M JUIsl OCO3HAHHOTO BBIOOpPA XUMHUHU Kak
PO HIBHOTO TIpeAMETa MPU MPOJOJDKEHNN 00yYeHHUSI Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus;

— Y4acCTBOBaTh B MPOEKTHO-UCCIIEIOBATEIBCKONW NEATETbHOCTH XUMHUYECKOU

1 XMUMHUKO-IKOJIOTHUECKOM HaIpaBJICHHOCTH.
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TEMATHYECKOE INTAHUPOBAHUE

HauMeHoBaHue
Ne pa3aeJioB U TeM Kypca KouanuectBo ®opma padoTbl/XapaKTepPUCTHKA
. IIporpamMmmHoe coaep:kanue
n/n BHEYPOYHOI 4acoB AeITeJILHOCTH 00y4aloImnxcst
AeSITeJIbHOCTH

Paznen 1. IlepBonavaibHble XUMUYECKHE TOHITHS

1.1 | Xumus — BaxkHas 00JIacTh 2 XuMus — BakHasg 00JIacTb €CTECTBO- | Buinoanenue meopueckux 3a0anuii, PacKpbIBAIOIINX
€CTECTBO3HAHUS 3HaHUS U NPAKTUYECKOM NEATEIBHOCTU | POJIb XUMHUU B IIPUPOJE U KU3HU YEJIOBEKa, €€ CBA3b
U NIPAKTUYECKON YyeJIOBEKa. C IpYyTUMH HayKaMu.
JIEeITENbHOCTH YEIOBEKA IlpaBuna Oe3omacHoro oOpaumieHus | [Iposedenue skcnepumenma
C BewecTBaMH M J1aOOPATOPHBIM | e M3yyenne u onucanue (U3NYECKUX  CBOMCTB
000pyIOBaHHEM. 00pas3IoB HEOPraHMYECKUX BEIIECTB.
HucTele BEeCTBa U CMECH e [IpaBuna paboTel B Ja0OpaTopuu W MPHUEMBI
oOpateHus ¢ 1a00paToOpHBIM 000PyAOBAHHUEM.
¢ Paznenenne cMmecen
1.2 | BemecTBa 1 XUMUYECKHE 5 ATOMBI,  MOJEKyJbl, XUMUYecKHe | BeisiBaenne  pasnuuuii  Mexay — QU3NYEeCKUMU

peaxkuu

3JeMeHTHl. BemiecTtBa MOJIEKYISIPHOTO
Y HEMOJICKYJISIPHOTO CTPOCHHUSI.
Xumuaeckas Gopmyiia.
OTHOCHUTEIbHAs aTOMHAas Macca.
OTtHocHUTeNbHAsT MOJICKYJIIpHas Macca.
MaccoBas JIOJISI XHMHYECKOTO
3JIEMEHTa B coeauHeHUH. KolndecTBo

BCIICCTBA. MOJ'ISIpHaSI macca. Pacuersl

Y XMMHYECKUMU SIBICHUSMHU.

Pacno3naBanme GpU3NUECKUX U XUMHUYECKHUX SIBIICHHH.
Omnpenenenue TMPU3HAKOB XUMHUYECKHX PpEaKLH,
YCIOBUM UX MPOTEKAHMUS.

PaccranoBka k03(p(HUIIMEHTOB B cXeMaX XUMHYECKHUX
peaKIui.

[IpoBenenue BhIUMCICHUNH 1O (opMyiaM U ypas-

HCHUAM XHUMHWYCCKHX pCaKHHfI.
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o opMyJiaM XUMUIECKUX COCITMHEHUIA.
MonsipHas Macca CMeCH BEIIECTB.
MonpHas JIOJISt XUMHUYECKOTO
3JIEMEHTA B COCAUHCHUHU.

Xumu4deckas peaxkius U €€ MPU3HAKH.
VYcnoBusi TNPOTEKaHUST XUMHUUYECKHUX
peakunii. TUNIBI XUMUYECKUX PEAKLIUU.

PacueTsl mo XuMH4UeCKUM YPaBHCHUAM

IIposedenue sxcnepumenma:

e Onnucanne pU3NUECKUX CBOWMCTB 00pa3IoB Heopra-
HUYECKHX BEIIECTB — METAJIJIOB U HEMETAJIOB.

¢ HaGmromenne Gu3NIecKnX M XUMHUYECKHUX SBJICHHM.

e HaOnronieHne u onucaHue NMPU3HAKOB MPOTEKAHUS
XUMUYECKHUX PEAKIHMil pa3HbIX THUIIOB.

Pewenue 3a0a4 1o

dhopmynam
U YPaBHCHHSIM XHUMHUYECKHX PEaKIUH pa3IMYHOTO

pacdemmnslx

YPOBHA CJIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX

Hroro no pazneny

7

Paznen 2. BaxkHelimme npeacras

UTEJIN HEOPraHUYECKUX BEHICCTB

2.1 | Bo3gyx. 4 [IpencraBnenus o razax. Bosnyx. | [lposedenue sxcnepumenma:
ITousitue o razax. 3akon  ABoraiapo. OtHOcHUTEIbHAS | ¢ O3HAKOMIIEHHE ¢ 0Opa3laMy OKCHIOB Y ONUCAHHE UX
Kucnopoa. Oxkcunpl TUIOTHOCTB T'a30B. CBOMCTB.
Omnpenenenne OTHOCHUTENBHON MOJE- | o [Tonyyenue, coGUpaHHe KUCIOPO/A, M3YYEHHE Ero
KyJSIpHOM  Macchl ra35)06pa3Horo CBOFICTB.
BemeCT?a [0 M3BCCTHOM  OTHOCHM™ | poyyoyye  pacuemmbix  3ad0au 1O  ypaBHEHHSAM
TCILHOM IIOTHOCTH. XUMUYECKUX  peaKkiuid U  TEPMOXUMUYECKHUM
Obbemmbie OTHOIICHHA Ta30B | ypaBHEHHAM PA3THYHOTO YPOBHS CIOKHOCTH, B TOM
IPU XUMUYECKUX PECAKIIUSX. qHCIIe OTUMIINALHBIX
Kucnopoa. Ozom.
TennmoBoi s dexr XUMHYECKOU
peakuuu
2.2 | Bomopon. 4 Bonopoa. CaoiicTBa Bozopoaa. | Ilposedenue skcnepumenma:

TlousiTue o kucnoTax
" COJIAX

IloydyeHnue u NpUMEHEHHE BOAOPOJIA.
ITonsiTue 0 KMCIOTAX U COJISAX

o [lonyuenue u coOupaHue BOIOPOA.

o BSHHMOHCﬁCTBHe KHCJIOT C MCTalJlaMU.

Pewenue pacuemnvix 3a0ay 1O  ypaBHEHUSM
XHMHYECKUX peakUui, B TOM YHCIE TEPMO-
XUMUYECKUM
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2.3 | Boxa. PacTBOpSL. Boma. Boma kak  pactBopuTensb. | [lposedenue sxcnepumenma:
[TonsiTrie 06 OCHOBaHMAX PacTBopbl. HackllienHnble W HEHACHI- | o [IpUrOTOBJICHHE  PAacTBOPOB €  ONPEIACIIEHHOMN
IICHHBIC PACTBOPBI. PacTBOPUMOCTH | MaccoBoit Joeil pacTBOPEHHOTO BELIECTBA.
BeIeCTB B BoJe. CroCOOBI BRIPAKCHUS | Peyyenue 3a0ay ¢  WCIONB30BAHHEM  MOHSTHIA
KOHIEHTPpAallMK pacTBOPOB. MacCCoBad | «maccoBasi J0Js BEIIECTBA B PAacCTBOPE»; «MOJIIpHAs
AR PpacTBOPCHHOI'O BCIICCTBA, | KOHIEHTpPALMsI», C  HCIOJb30BAaHUEM  KPHUBBIX
MOJISIpHAsI KOHLICHTPAIUs. PacTBOPUMOCTH
XUMHUYECKUE CBOMCTBA BOABI.
[Tonsitne 06 ocHOBaHMsIX. MHAWKATOPHI
2.4 | OCHOBHBIE KJIACCHI Knaccudukamms Heoprannueckux | CocraBieHue (GpopmMys OKCHUAOB, KUCIOT, OCHOBAaHHIA,
HEOPTaHNYECKUX COEINHEHUU. cojel W MX Ha3BaHUM 1O  MEXIYHapOJIHOU
COeIMHEHU I Okcunpl.  I'mapokcuapel.  KucnoTel. | HOMEHKIIAType.

OcHOBaHMsI PacTBOpPUMBIEC (IIIEIOYN)
M HepacTBOpuUMBIE.  AMQoTepHBIE
okcunpl w  tugpokcunabl.  Conu.
dusnueckue M 0O0IHME XUMHUYECKHE
CBOWMCTBAa IEPEUYHMCICHHBIX KJIACCOB
HEOPraHWYECKUX  COCAWHCHHH, UX
obmue CIOCOOBI MOJTYUCHUS,
npuMeHeHne. [ 'eHernueckas  CBS3b
MEXIy KllaccaMHd HEOPTaHWYeCKUX

COeIUHEHNN

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUW peakLMi,

WITIOCTPUPYIOLIUX XUMUYECKHE CBOICTBA M CIIOCOObI

MOJy4YE€HUs BELIECTB M3YUYEHHBIX KJIACCOB/TPYIIIH,

a TaKKe MOATBEPXKIAIIIMX TIE€HETUYECKYIO CBA3b

MEXK]y HUMU.

IIposedenue sxcnepumenma:

e OmpezesieHne  pacTBOPOB  KHUCIOT U LIejo4Yeid
C IIOMOIIBIO UHJIUKATOPOB.

¢ B3aumopelicTtBue KUCIOT C MeTaljaMM, pPEaKLHil
HEUTpann3anun. Peaknus HeUTpanu3anuu.

e B3auMoelncTBHE  pacTBOpa  CEPHOM  KHCIIOTHI
¢ okcuyiom meau(II).

¢ [TonnyyeHne HepaCTBOPUMBIX OCHOBAHUI U U3yUECHUE
HX CBOWCTB.

* BeiTecHeHHE OHOrO MeTajla IPYyTMM M3 pacTBopa
COJIN.
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¢ BzanumopenicTBue THIPOKCUIa IMHKA C pacTBOpaMHU
KHMCJIOT Y IIEI0YCH.

Pewenue oxcnepumenmanvuuvlx 3a0ay 1O  TEMe

«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.

Pewenue pacuemmvix 3a0au  TO  ypaBHEHUSIM

XMMUYECKUX PEaKIHil pa3HbIX THUIIOB WU YypPOBHEU

CJIOKHOCTHU, B TOM YHCJIC OJIMMIIMAAHBIX

Hroro no pazneny

18

Pa3nen 3. [lepuonnyeckuii 3aKoH
CtpoeHue aToMoB. XuMHU4YecKas

u Ilepnoanyeckasi cucrema xumudeckux djgemeHToB .. Menaeineena.

c¢BA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE pe€akumn

3.1

[Tepnoanueckuii 3aK0H
u Ilepuonnueckas
CHCTEMa XUMHUYECKUX
3JIEMECHTOB

J.1. Menneneera.
Crpoenue aroma

4

[lepuoanueckuii 3aKOH XUMHUYECKHUX
snemenToB JI.M. MenaeneeBa u crpoe-
Hue atoma. CocTaB aTOMHBIX sIJIEp.

000J109eK

CrtpoeHune  3JIEKTPOHHBIX

aToMOB  TiepBhIX 20 XMMHUYECKHUX
sneMmeHTOB [lepuonndeckoit cucTembl
xuMuueckux sneMmentoB .M. Men-
JieNieena.

3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
aTOMOB paJnyca aTOMOB XHUMHUYECKHUX
3JIEMEHTOB, METAJUIMYCCKUX W HEMeETal-
JUYECKUX  CBOWCTB 1O  Tpynmnam
Y TIEPUOJaM.
Nsmenenne KHCIIOTHO-OCHOBHBIX

CBOMCTB  COEJUHEHHH XUMHYECKUX
DJIEMEHTOB B IIEPHOJAX U I'PYIIIax.

XapakTepuCcTUKa XHMHUYECKOro 3Jie-
MEHTa II0 €ro MoyoXkeHuw B llepwo-

nudeckoit cucreme J[.1. MeHaeneeBa

MopenupoBaHue CTPOCHHE aToOMa, YHEPreTUYECKHX
YpPOBHEH M MOJYpPOBHEW NpU MNOMOLIA PHUCYHKOB,
ANEKTPOHHBIX  KOHQUTYpaUUid U DIEKTPOHHO-
rpaduueckux Gopmyi.

OOBsicHeHHE OOIIMX 3aKOHOMEPHOCTEH B M3MEHEHUHU
CBOMCTB XUMHUYECKUX DJIEMEHTOB.

CBOWCTB

[IporHo3upoBaHne ¥  XapaKTepHCTHKA

XUMHUYECKHX  DJIEMEHTOB W HUX  COCOUHEHHH
Ha OCHOBAaHUHM 3aKOHOMepHocrel Ilepnonnueckoit
CHCTEMbI XMMUYECKUX IJIEMEHTOB.

IIposeoenue sxcnepumenma:
¢ O3HaKOMJIEHUE c oOpasuamu METaJJIOB

1 HEMETAJUIOB.

HUnousuoyanvhvie unu epynnogvie npoeKmul o meme
«Ilepuoguueckuit 3axkoH u Ilepnoamyeckas cucrema
xumudecknx dnementoB [[.U. Menneneesa. Ctpoenue

arToMma»
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3.2 | XuMHYecKas CBSI3b.
OKHUCIIUTENBHO-
BOCCTaHOBUTE/IbHBIE
peaKIuu

Xumudyeckas ~ CBsI3b, €€  BHJBL
Mexaau3mbl 00Opa3oBaHHsI KOBAJICHT-
HOUW 1 MOHHOM CBSI3U.

DIIEKTpOHHBIE W CTPYKTypHBIE (op-
MYJIBI BeliecTB. KaTuoHbBI 1 aHUOHBI.
Kpucrannuueckue u amopdHbIe
BEIIECTBA. THUIMBI KPUCTATIIUYECKUX
PEIIETOK.
OKHUCITUTEITLHO-BOCCTAHOBUTEIILHBIC
peakiu

MonenupoBaHue CTPOCHHUS MOJEKYJ IMPU TOMOIIH

PHCYHKOB, MOJEJNEH, 3JEKTPOHHBIX U CTPYKTYpPHBIX
dhopmyiI.

PaccranoBka k03(hQUIIMEHTOB B cXeMaX OKHCIIH-

TCJIBHO-BOCCTaAHOBUTCIBbHBIX peaKL{I/Iﬁ METOAO0M

AJIEKTPOHHOTO OataHca.

IIposedenue sxcnepumenma:

¢ OnBITHI, WLTIOCTPUPYIOLIUE OKHCIIUTEIHHO-
BOCCTAHOBUTCJIbHBIC PCAKIIUU.

Pewenue  pacuemnvix  3a0au 1o  popmynam

U YPAaBHEHHSIM XMMUUYECKUX PEAKLMI pa3sHbIX TUIIOB

n ypOBHef/'I CJIOJKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 IPOI'PAMME
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9 KVIACC

MPOTCKAHUA XUMHWYCCKUX

peakui

MuKHA. 3akoH ['ecca.

CKOpPOCTP ~ XMMHYECKOM  peaKIuu.

®akTophl, BIUSIOIINE HA CKOPOCTH
XUMHUYECKON peaKIuu.

ITonsiTHE 0 XMMHUYECKOM PAaBHOBECHH,
npuniun Jle latense.
OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC

peakuuu

HaunmeHoBaHnue
Ne pa31eJIoOB U TeM Kypca KoauyectBo ®opma padoTbl/XapaKTepUCTHKA
. IIporpammHoe coaep:kaHue
n/n BHEYPOYHOI 4acoB AesITeJIbHOCTH 00y4aonuxcst
AeSITeJIbHOCTH
Pa3znen 1. BemecTBO M XMMHYeCKasi peakuus
1.1 | IToBTOpeHue 3 [ToBTOopenue u yriayOneHue 3HaHWN | PewieHue KaueCmeHHbIX U  PACYEMHbIX  3a0ay
U yriry0JieHne 3HaHUM OCHOBHBIX pa3lelioB Kypca XHMHH | IIO YPABHEHMSIM XUMHYECKHX PEAKLUM.
0 BEIIEeCTBE 8 wimacca. Ilepuomgmueckuii 3akoH | MHOusuoyanbHvle Ul 2pYNnogvle  NPOEKmbl:
n llepuomnueckas cucrema xumu- | [lepunogmnueckuii 3akoH .M. MeHneneeBa u pa3puTue
yeckux ssemeHToB .M. MenneneeBa. | coBpeMeHHOU (PU3MKUA U XUMUHU
Crpoenne  BemjecTBa.  XUMHUYECKas
CBsI3b. MEXMOJIEKYJISIHbIE B3aUMOIEH-
CTBHSI. Tunsr KPHCTAJUINYECKUX
PELIETOK.
OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHEHUN
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 5 DOneMeHTBhl XMMHYECKON TepMoauHa- | OObsICHEHME M  NPOTHO3MPOBAHUE 3aBUCHMOCTHU

CKOpOCTHU XUMHYECKOM p€akuuu OT pPas3JIUYHbIX
(hakTOpOB.
[Iporno3upoBanue BO3MO>KHOCTH MPOTEKAHUS
XUMUYECKHUX PEAKIHI B Pa3TMYHBIX YCIOBHSIX.
CocraBiieHHEe YpPaBHEHHH  OKHCIUTEIBHO-BOCCTA-
HOBUTEJBHBIX PEaKIUi C HUCIOJb30BAHHEM METO/aa
AJIEKTPOHHOTO OaaHca.

IIposedenue sxcnepumenma:

e I3yueHrne 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU

PC€AKIHH OT PA3JIMIHBIX (I)aKTOpOB.
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e Perienne OKCIEpUMEHTANBHBIX 3alad IO  TeMe
«OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKLIANY.
Pewenue pacuemnvix 3a0au PpazIU4YHOIO YPOBHS
CIOKHOCTH, B TOM 4YHCJI€ OJUMIIMAIHBIX, 10 TEMeE
«OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHMUS XHMHU-
YECKUX PeaKLUi»

1.3 | DnextponuTHYeCcKas 3 DIIEKTPOIUTHYECKAs nuccounanud. | CoctaBiieHUe YypaBHEHHUM JuUCCOLMAlUMU  KHCIIOT,
JUCCOLMALINSL. XUMUYECKUE pEeaKUUH B pacTBOpax. | LIEI0YEH U COJieH, MOJHBIX U COKPALIEHHBIX MOHHBIX
XHUMUYECKHE PEaKLIUU CunbHble ¥ cja0ble DJIEKTPOJUTHL. | ypaBHEHUNW peaknuid HMOHHOrOo OOMEHa, KpaTKHX
B pacTBOpax CreneHp AuccolMaliiyd, KOHCTAHTA | MOHHBIX YPaBHEHUM peaKUUil TUAPOIIU3a COJIEH.

nuccormanuu. MoHHoe npousBeneHue | /lposedenue sxkcnepumenma:
BOJIbl. BogopoaHbiii moka3arens. ¢ Peakiuu moHHOTO OOMEHA.
Peakuun noHHOro obMeHa. I'mapoins | e Pacriosnasanme pacTBOpPOB COJIEM C MOMOILBIO
couei WHIUKATOpA.
¢ Pacrio3HaBaHue HEOPraHWYeCcKUX BELIECTB
C IOMOLIBIO KAUECTBEHHBIX PEAKIUI HAa HOHBI.
¢ PerieHre SKCHEPUMEHTANBHBIX 3334 10 TeMe.
Pewenue KauecmeeHHbIX u pacuemmuuix
3a0ay Pa3IUYHBIX THUIOB M YPOBHEHW CIOKHOCTH,
B TOM  4YHWCJI€  OJUMIOMAIHBIX, MO  TEMe
«DNEKTPOJUTHYECKAsT AUCCOLUAIUSA. XHUMHUYECKUE
peaKkuuu B pacTBOpax»
Utoro no pazneny 11
Paznen 2. HemeTaibl 1 MX cOeTMHEHUS
2.1 | OOmas xapaKTepuCTHKa 2 OOmras xapakTepuCTHKa HEMETAIUIOB. | [Iposedenue sxcnepumenma:

XUMUYECKHX 3JIEMEHTOB
VIIA-rpynnsi. ["anorenst

Tl'asmorensl. XJop W €ro BakHeWIIHe
COECIMHEHUS

¢ O3HaKOMJICHHE C 00pa3aMu MPUPOIHBIX XJIOPUIOB
(ra;moreHuI0B).

¢ /I3yueHrne CBOWCTB COJITHOW KHCIOTBHL.
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e KadecTBEHHBIC peakUM Ha XJIOpUA-, OpOMUI-
Y UOJU]1-UOHBI.

¢ [JonyyeHne COJSTHOM KHCIIOTHI, U3yYEHUE €€ CBOMCTB.

Pewenue kauecmeennvix u  pacuemuvix 3a0au

BBICOKOT'O YPOBHA CIOXKHOCTH MW  OJIMMIIMAOHBIX

no TeMe «l aoreHn»

2.2

OOmast xapakTepUCTHKA
XMMHYECKUX 3JIEMEHTOB
VIA-Tpynmsi.

Cepa u ee coeJMHEHUS

OO6mas xapakTepUCTHKa XHMHUYECKUX
aneMeHTOB VIA-rpynmnsel. Cepa u ee
Ba)KHEHIINE COeAUHEHUS

IIposedenue sxcnepumenma:

e I3yueHne XMMHMYECKHUX CBOMICTB pa30aBlIeHHOU
CEpPHOU KUCIIOTHI.

¢ [IpoBefeHrne KayeCTBEHHBIX pEAKUUN Ha CyIbQuI-,
CyJb(MHT- U CyJIb(aT-HOHBI.

Pewenue xauecmeennvix u pacuemuvlx  3a0ay

pa3IMYHBIX  TUIIOB M yYPOBHEHW  CIIOKHOCTH,

B TOM 4YHCJE€ OJIUMMNHaAHbIX, o TeMe «Cepa u ee

COEJTMHEHUSD).

HHnousuoyanvuvle unu epynnogvie npoekmsi no meme

«Cepa u ee coeTMHEHUS»

2.3

OOmiast xXapakTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB
VA-rpynnsl.

A3or, pochop u ux
COEIIMHEHHUS

OOmass  XapakTepHCTHUKA SJIEMEHTOB
VA-rpynnsl.

A3BOT ¥ €ro BaKHEHIIINE COSAMHEHUS.
dochop u ero coeqMHEHUS

IIpogedenue sxcnepumenma:

¢ I3yueHne XuMHU4YEeCKUX CBOMCTB COJIel aMMOHHSI.

e KayecTBeHHas peakiusi HA HOH aMMOHHUS U ocdaTt-
HOH.

¢ [lonyueHne aMMHuaka U M3y4EHUE €r0 CBOWCTB.

¢ II3ydyeHune CBOMCTB a30THOM KHUCIIOTHI.

Pewenue kauecmseennvix u  pacuemuvix  3a0au

BBICOKOTO YPOBHSI CIIOKHOCTA M  OJMMIIHAJIHBIX

10 TeMe «A30T €ro COEAUHEHHUSY.

Hnousuoyanvnvie unu epynnogvie npoekmsol no meme

«A30T, pocdop 1 uxX CoeTMHEHUS
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24 | O0mas xapaKTepUCTHKA 2 OOmass XapakTepUCTHKAa dSJIEMEHTOB | [Iposedenue sKcnepumenma:
XUMUYECKUX 3JIEMEHTOB IVA-rpynms. o AzicopOIst pacTBOPEHHBIX BEIIECTB aKTHBUPOBAH-
IVA-rpynmst. Yriuepoa W €ro  BKHEHIIUE COE- |  HBIM YIJIEM.
YTnepos u KpeMHHUH, ANHCHHA. ¢ [Tonyuenue, coOupanue, pacrio3HaBaHUE U U3yUYCHHE
AX COEIUHEHUS. KpemHnii u ero BaXHCHIINE COC- | CBOJICTB yIJIEKHCIOrO Ir'asa.
bop AUHCHIA e BzauMHbIe TIpeBpalieHuss KapOOHATOB M THIPO-
KapOOHATOB.
¢ KauecTBeHHbIE peakuuu Ha KapOOHAT- M CHJIMKAT-
VOHBI.
o [Tonyuenue okcuna yriaepona(lV) m usydenue ero
CBONCTB.
Pewenue sxcnepumenmanvuuix 3a0au 1O  TeMe
«BaxHeie HeMeTauIbl U UX COSTUHEHUSD).
Pewenue kauecmeennvlx U pacuemuuvix  3a0auy
Pa3IUYHBIX TUIIOB U YPOBHEH CIIO’KHOCTH, B TOM UHCIIE
OJIMMIIMA/IHBIX, IO TeME «YIJIEpOJ U KPEMHHUH U HX
COEJIMHEHUS»
Hroro no pazaeny 10
Pa3znen 3. MeTaslsibl M HX COeIMHEHUS
3.1 | O6mue cBOMCTBa METaJIOB 2 OOmias xapakTepUCTUKa XUMHUYECKUX | [Iposedenue sxcnepumenma:

3JIEMEHTOB — METAJUIOB Ha OCHOBAaHHH
nx nonoxenus B llepumognueckon
CHCTEME

JLN.

aTOMOB.

XUMHUYECKUX DJICMCHTOB

MenneneeBa U CTPOCHHS
Meramisl [A- u [|A-rpynm.
AJIFOMUHUH.

Meramnst b-rpynn. Meas u cepe6po.

¢ B3anMOIEMCTBUE METAIIIOB C BOJIOW, C pacTBOPaMH
COJIEH U KUCIIOT.

Pewenue kauecmeennvix u pacuemuvlx 3a0ay

Pa3JIUYHBIX TUIIOB U ypOBHeﬁ CJIOJKHOCTH, B TOM YHUCJIIC

oJMMNOMaAHbIX, Mno Teme «OOmue  cBolicTBa

METaJIIOBY.

Hnousuoyanvhuvle unu epynnosvie npoekmul no meme

«CBoOMCTBa METAJJIOB U UX OPpUMCHCHHC»
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Huaxk. XKenezo.

Koppozus metannos.

CriaBel METAJLIOB.

OO0mue crocoObl MOTYYeHUsT METAJUIOB.

DJIeKTPOIu3
3.2 | Baxueiimue MeTaJIbl Meraiib A-rpym. enounsie | Ilposedenue sxcnepumenma
U UX COCIUHEHUS METalIbI u ux Ba)XKHEHIINE | ¢ OKpallMBaHKUE IUIAMEHH COISIMH METaJlIOB.
COCINHCHMA. Hlen04HO3EMENIBHBIC | ¢ B3aumoneiicTBHE TUAPOKCHIOB HATPUS U KaJIbIUS

METaIbl, MarHUM W HUX Ba)KHEUIIHe
COeIUHCHHUS.

AJTIOMHHHHA W ero BaKHeEHImme coe-
JIUHCHUS.

Merauel b-rpynmn. Menp u cepebpo
U UX BaXHeHIIHEe coeauHeHus. I{mHK
" ero BakHeWmme coeguHeHus. JKeme3o
M €ro Ba)KHEHIIINe COeqUHECHHUS

¢ okcuaom yriaepoaa(IV) u kucioramu.

e lcciienoBanre CBOWCTB KapOOHATOB W  THAPO-
KapOOHATOB KJIBIUS, )KECTKOW BOJIBI.

¢ lccnenoBanre aMpOTEpHBIX CBOHCTB THAPOKCHIIOB
ATIOMUHHUS U ITUHKA.

e I3ydyeHue mpoIeccoB TOJNYYCHUS THAPOKCHJIOB
Kenesa, X XUMHUECKUX CBOWCTB.

¢ J)KecTKOCTh BOJIBI M METO/IbI €€ YCTPAHCHHSI.

¢ KauecTBeHHbIC peaKI[MU HAa MOHBI MAarHUs, KaJbIIHs,
aJIOMUHUS, IMHKA, kenesa(2+), kemesa(3+),
meau(2+), cepedpa(+1).

Pewenue sxcnepumenmanvuvix 3a0ay 1O TEMe

«BaxxHelmme MeTaIbl U UX COCTUHEHUS.

Pewenue rauecmeenHvix u  pacuemmuvlx 3a0au

pasUYHBIX THUIOB U YPOBHEW CIIO)KHOCTH, B TOM

YUCJIC OJUMIMAJHBIX, N0 TemMe «Merauibl u HX

COCIIMHCHUSD».

HHnousudyanvhvle unu epynnogvie npoekmsi no meme

«BaxxHelmme MeTauIbl U UX COCTUHEHUSDY

Htoro no pazneny
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Pasznen 4. Xumusi u okpyzkamomas cpeaa

4.1 | BemectBa u MaTepHabl 2 Baxnelimue BemecTBa W MaTepHabl, | [Ipogedenue sxcnepumeHma.
B JKU3HH YEJIOBEKA. 00J1aCTH UX TPUMECHEHUSI. o OnpeiesieHne KUCIOTHOCTH IPUPOIHBIX BOI.
OCHOBBI HKOJIOTHUECKON HoBble Matepuanbl U TEXHOJOTHH. | ¢ MopeupoBaHHe IPOLECCa 00PA3OBAHMS KHCIOTHOTO
PaMOTHOCTH TIpHHLUMIBL «3€NEHOH XUMUM. JOKIs, M3yUEHHE €r0 BO3AEHCTBHS Ha MaTEPUAIBL.
XHMHA W 3[0POBbE. OJKONOTHIECKHE Hnousuoyanvnvie unu epynnogvie npoekmsl o meme
TpOGIEMEL, CBA3AHHBIE ¢ COEMHEHIAMY «BenecTBa 1 MaTepuabl B )KU3HU YejaoBeka. OCHOBBI
yriaepoaa, — asora,  Cepel,  TAKCIBIX | 5p 6 ormueckoii rpaMOTHOCTHY
METaJIJIOB
Utoro no pazgeny 2
Pazgen 5. O6o6menne 3HaHMii
5.1 | [loBTOpenue u o6o0mIeHNE 4 [ToBTopenne u o0oOmieHue 3HaHWM, | [Iposedenue sKcnepumenma:
3HAHUI OCHOBHBIX Pa3/IeiOB NOJy4EHHBIX IIPM M3YYEHHMU KypPCOB | ¢ PelieHMe 5SKCHEPMMEHTANbHBIX 3a7ad MO TeMe
KypcoB xumuu 8-9 kinaccoB XxuMuu 8-9 Knaccos «MeTaibl, HEMETaJUTbl U UX COCTUHEHUS.
Pewenue kauecmeennvlx U pacuemuuvix  3a0auy
Pa3IUYHBIX TUIIOB M YPOBHEH CIIO’KHOCTH, B TOM YUCIIE
OJIMMITHAIHBIX, TI0 U3yYCHHBIM TEMaM
Hroro no pasneny 4
OBLIEE KOJMYECTBO 34

YACOBIIO MPOTPAMME
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