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PaGowas  mporpamma Kypca  BHEYPOUYHOM  JICITCIBHOCTH  «XHUMUS
B OKCIEpUMEHTAaX MW 3amavax. 8—9 xkmaccel» (mamee — IIporpamma) BKIFOYaeT
MOSICHUTENIbHYIO  3alMCKY, COJEepKaHue OOydYeHHUs, IUJITAHUPYEMbIE pPe3yJbTarhl
OCBOCHUSI MPOTPAMMBbl, TEMAaTUYE€CKOE TIJIaHUPOBAHUE.

[losicHuTenbHas 3amucka OTpakaeT oOIue Meldd ¢ 3aJa4ud  U3y4YeHUs
MpeaiaraéMoro Kypca, ero MeCcTo B CTpyKType yueOHOro IIaHa, MOJIXOJbl K 0TO0pY
COJIepIKaHUsI, OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

[Inanupyembie  pe3yabTaThl OCBOCHHS MPOTPaMMbl Kypca  BKIIIOYAIOT
JMYHOCTHBIC, METApeIMETHBIC Pe3yabTaThl 3a BECh MEPHOJ OOYUYCHHUS Ha YpOBHE

OCHOBHOTO 00II1eT0 00pa30BaHMU.

MHHOACHUTEJIBHASA 3AIIMCKA

OO0wmas xapakrepucTuka Kypca

PabGouass  mporpamma Kypca  BHEYPOUHOM  JIEATETBHOCTH  «XUMHS
B DKCIIEpUMEHTax W 3amadax» (mamee — IIporpamma) cocraBiena mis 8-9 kiaccos
Ha OCHOBE TTOJIOKEHUH 1 TPpeOOBAHMI:

— (enepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaH apTa OCHOBHOTO
oOmiero oOpazoBanus (YTBEp)KJACH TpUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccutickoit ®eneparuun ot 31 mas 2021 r. Ne 287);

— (enepasibHOM  O0Opa3oBaTENbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHusi (yTBep KJIeHa IpuKazoM MuUHHCTEpCTBa MpocBelieHust Poccuiickoi
®enepanuu ot 18 mas 2023 r. Ne 370).

[Iporpamma ynenser o0cob60e BHHMAHHE BBIMOJHEHUIO OOYYaIOIUMHUCS
XUMHUYECKOTO IKCIIEPUMEHTA — JIA0OPATOPHBIX OIBITOB W MPAKTHYECKUX PadOT, UTO
MO3BOJIMT MM HA NPAKTUKE H3YyYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
MPOIIECCOB, Pa3BUTh MPAKTUUECKUE YMEHMSI U HABBIKM IUIAHUPOBAHUSI, MTOATOTOBKH,
MPOBEACHUS, aHalM3a MW HWHTEPIPETAUUH TOJYUYECHHBIX SKCHEPUMEHTAIbHBIX
pe3yJIbTaTOB, HAYYUTHCS TMPUMEHSITh TEOPETUUYECKUE 3HAHWSA [UId OOBSICHEHUS

XUMHUUYCCKHUX IIPOLCCCOB, IMPOHUCXOOAINMX B TOM YHUCIC B CHTyalUAX XKU3HCHHOI'O



xapakrepa. OCO3HAaHHOE BBINOJHEHUE XUMHYECKHX 3KCIEPUMEHTAIBHBIX pPadoT
CIIOCOOCTBYET MOBBILICHUIO MOTHBALIMM K U3yUYECHUIO XUMHUHU.

[IporpamMoi IpeAyCMOTPEHO TAKKE PelIeHUuE 00yJaroNUMUC Ka4eCTBEHHbBIX
Y KOJMYECTBEHHBIX 3a7ad Pa3IU4HbIX TUIIOB M YPOBHEW CJIOKHOCTH, B TOM YHCIIE
OJTUMITUATHBIX. BBIMOJHEHUI0O XMMHYECKOTO HKCIIEPUMEHTA M PEIICHUI0 3aaad
00s13aTeNbHO JTOJKHO MPE/IIeCTBOBATh 3HAKOMCTBO OOYYarOIIMXCS CO CBA3AaHHBIMU
C HUMHU DJIEMEHTaMU COACPIKAHUSI.

IIporpamMa Kypca BHEYPOUHOM JEATEIBHOCTH «XHUMHS B DIKCIIEPUMEHTAX
U 3amadax» Oyzaer BocTpeOoBaHa OOyYarOMIMMHCA, KOTOPbIE MOTHBHUPOBAHBI

K OCO3HAHHOMY BBIOOPY Mpodeccrii, CBA3aHHbBIX C MPUMEHEHUEM XUMUYECKUX 3HAHUM.

Hexab u 3aga4un Kypca

Heab IIporpammel  — oOecneynTh  UHAMBUAYAIbHBIE  MOTPEOHOCTH
oOyyarouuxcs B M3y4YeHMM XHMHUUM B YCIIOBUSIX, Korja Y4eOHBIM IIaH
o0Opa3oBaTeNbHOW OpraHU3alMK MPEeAYyCMaTpPUBAET HM3yYEHHUE Y4YEOHOro MpeaMera
«XuMUs» TOJIBKO Ha 0a30BOM ypPOBHE.

[Ipennaraemas IIporpaMma  y4YMTBIBAET  NCHXOJOTO-TIEAArOTUUYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM Kareropuu odyvarouuxcs. Ee ocBoenue
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS MHTEpeca K M3YUYEHUIO XUMHUU U cepam
NEeSITENbHOCTH, CBSI3aHHBIM € XHMHEH, MOTHUBAlUM K OCO3HAaHHOMY BBIOOPY
COOTBETCTBYIOIIETO MPOPIIIA U HATPABIEHHOCTH JajbHEHIIero o0y4eHus.

N3yyenue Kypca HanpaBiaeHO Ha (hopMuUpOBaHHE Yy 00yUarOIIUXCS:

— CHCTEMbl XMMHUYECKMX 3HAHMA KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHOMN
KapTUHBl MHpPA, KaK OCHOBBI Il NMOHUMAaHUS XUMHUYECKOM CTOPOHBI SIBJICHUU
OKPYXaroI[ero MUpa;

— MHTEpeca Ha MpPOJOJDKEHHE OOY4YeHHs Ha YpOBHE CpeIHEro OOIIero
oOpa3zoBaHus.

B pamkax pereHus oCHOBHBIX 3a51a4 [[porpamMmbl TOJKHO OBITH 00€CTIEYEHO:

— TpUOOIIeHHEe OO0y4arolmuxcsi K  CaMOCTOATENbHOM  TO3HaBaTeIbHOM

n HCCH@HOB&TCHBCKOﬁ JACATECIBHOCTH, K HAYYHBIM METOAAaM ITO3HaHMUA ,



— (dopMmupoBaHre y OOYYarONIUXCS MOTHUBAIMM W PA3BUTHE CIOCOOHOCTEH
K U3YYEHUIO XUMUU;

— (opMHpoBaHUE Yy 00yYaOIINXCd YMEHHUN OOBSICHATh U OLIEHUBATH SBJICHUS
OKPYaroLIEro MUpa, UCIOJb3Ys 3HAHUS U OIIBIT, IOJTY4YEHHBIE IPU U3YYEHUH XUMHUH,
NPUMEHATh HMX NPHU pPEUIeHUH NpoOjieM B TOBCEIHEBHOW >KU3HM WM TPYAOBOH
NESITENbHOCTH;

— OCO3HaHWe OOYYAIOMIMMUCSH UEHHOCTH XWMHMUYECKMX 3HAaHUH B JKU3HU
YeJIOBEKA, IOBBIMICHUE YPOBHS JKOJIOTMYECKOW KYJIbTYPBI, HENPHUATHE ACWCTBUM,
MPUHOCSIINX BPEI OKPYKAOIIEN CPEAE U 310POBBIO JIFOAEH;

— mpuoOpeTeHne 00yYarolMMHUCS ONbITa CAMOMO3HAHUS, KIIFOUEBBIX HABBIKOB

(KJIIO‘-IeBBIX KOMHGTGHHHﬁ), HCO6XOI[I/IMBIX I pa3/IMYHbIX BUJIOB ACATCIIBHOCTU.

MecTto kypca B 00pa3oBaTeIbHOM IpoLecce

[lporpamma kypca «XuMHsSI B OKCIEPUMEHTax M 3aJayax» paccuuTaHa
Ha peajlu3aluio B TeueHue 68 ydeOHbIX 4acoB B paMKaxX BHEYPOUYHOM JESATEIbHOCTU
B 89 kmaccax (34 gaca B 8 kijacce u 34 udaca B 9 kiacce). Kypc moxer ObITH
UCIIOJIB30BaH Jisl oOoraieHus: 0a30BOro Kypca XMMHUHU MPAKTUKO-OPUEHTHUPOBAHHBIM
COZICp’)KaHUEM M AaKTHMBHBIMH BHJAMH JIeATENbHOCTH oOywatomuxcs. [Iporpamma
SBIIICTCSI  COACPIKATEIHbHBIM M METOIUYECKHUM OPUEHTHUPOM ISl COCTaBIICHUS
neaaroraMu paboynx mporpamm.

[IporpaMmma Kypca BHEYpPOUYHOW JEATENBHOCTH «XUMHS B OSKCIEPUMEHTAX
W 3a/Ja4ax» HalpaBjeHa Ha JOCTH)KEHHUE pe3yJbTaTOB, KOTOPBIC JOMOJHSIOT
U yIIIyoIsIrioT chopmMynmmpoBaHHbie B penepaibHON padodei mporpaMmme Mo y4eOHOMY
npeaMery «Xumus» (0a30BbIN ypOoBEHb) TPeOOBaHUS K IPEIMETHBIM PE3ybTaTaMm.

JlesiTenbHOCTD o0yyaronmxcs npeaycMarpuBaeT aKTHBHOCTH
U CaMOCTOATEJIbHOCTh, COYETAET MHAMBHUAYAIbHYIO M TPYIIOBYIO (POPMBI PabOTHI.
CTpyKkTypupoBaHHE TEMaTHUECKOTO TUIaHUpOBaHUs B IIporpamMme COOTBETCTBYET
HOPSAKY M3YyUEHHS Pa3/iejioB U TeM XMMHUHM Ha 0a30BOM YpOBHE B OCHOBHOM IIKOJIE

1 00ecreynBaeT TeM CaMbIM ITPEEMCTBEHHOCTh YPOUHOU U BHEYPOUHOM I€ATEbHOCTH.



[pemioKeHHBIE AJIEMEHTBI COJICPYKAHHUS W BHJIBI JICATEIBHOCTH MOTYT OBITH
KOHKPETH3MPOBAaHbl C YYETOM HWHIUBHIYATbHBIX 3alIPOCOB  OOYYArOIIMXCS.
Pacmmpenue coqepskanust U BUAOB JICATSIILHOCTH CBSA3aHO C BO3MOXHOCTBIO BBIOOpA
MIEIarOrOM Pa3JIMYHBIX BapHAHTOB YUYEOHO-METOIUYECKOro 0OecnedeHus Kypca,
a TakXKe C CYHICCTBYIOIIMMH  YCIOBHSIMH  IIKOJbHOW  HMH(OPMAIMOHHO-
o0Opa3oBaTeIbHON CpPEIbl.

Jlnsg 3HakoMcTBa OOydYarommMxcsi ¢ MpodecCHs MU, CBA3AHHBIMH C XHMHEH
U XUMUYECKOH HAyKOH, W TIOBBIIICHHWS WX MOTHBAIMM K W3YYCHHIO XHUMHH
PEKOMEHIyeTCs  BKIIOYHTH B TPOrpaMMy  JKCKYPCHH  Ha  MPEANIPHUATHS,
B PETHOHAIbHBIC My3eH, By3bl. CojiepikaTelibHbIe 3JIeMEeHThI [IporpaMMbl TIO3BOJISIOT
OpPraHW30BaTh HAa HMX OCHOBE TNPAKTUYECKYI0 M IOMCKOBO-HCCIIEIOBATENHCKYIO
JeATEIbHOCTD, PE3yJbTaThl KOTOPOH MOTYT OBITh HCIIOJIb30BAHBI MPU peaH3alliu
O0yJaroNMMUCS WHAWBUAYAIbHBIX IPOCKTOB. TEeMBI IPOEKTOB PEKOMEHIOBAHO

BBIOMPATH C YUYETOM PETHOHAIBHOMN CHEU(PUKH.



COJEPXAHUE OBYYEHUA

8 KIIACC

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHSTUS

Xumusi — BakHasi 00JacCTh €CTECTBO3HAHUS U TMPAKTUYECKON JESITEIbHOCTH
yenoseka. lIpenmer xumuu. Ponb XMMUKM B KU3HU 4YelNOBEKa. XUMUS B CUCTEME
Hayk. Tena u BemecrBa. PU3NUECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArperaTHbie
COCTOSIHUS BellecTB. [loHATHE O TEOpPEeTHYECKUX U HMIIMPUYECKUX METOoAax
MO3HAaHUSI B €CTECTBEHHbIX Haykax. l[lpencraBineHuss O HaydyHOM MO3HAHUU
Ha SMIIMPUYECKOM YPOBHE. SI3BIK XMMUMU.

[lonsiTie 0 MeTomax pabOTHl C XUMHUYECKMMH BemiecTBamu. OOOpymoBaHUE
IIKOJIbHOM  XuMu4ueckod — nmabopatopuu. [IpaBuma  OezomacHoro — oOparieHus
C BEILIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.

Yucrslie BenecTBa U cMecu. CriocoObl pazaenenust cmeceid. OuncTKa BEIeCTB.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHI. [IpocThie U CIOXKHBIE BEIIECTBRA.
Mertasuibl 1 HEMETAILIBI.

Xumnueckas ¢dopmyna. OTHOcuTeNbHAs aromMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIApHAsi Macca. MaccoBas [0Js1 XMMHYECKOTO HJIEMEHTa B COCIMHEHUU.
Haxoxxnenue npocreiimieit ¢opMyIbl BEmecTBa M0 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KonunuectBo BemectBa. Monb. MomnsgpHas macca. Pacuetst mo dopmysnam
XUMHYECKHX COeAuHEeHHH. MonsipHas macca cMecH BewecTB. MonbHas 107
XUMHUYECKOTO JJIeMEHTa B coeauHeHuu. Haxoknenue mnpocreitmeit ¢GopMyIibl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMHUECKasd pEaklUUsi U €€ IMPU3HAKU. YCIOBUS IIPOTEKAHUS XUMUYECKHX
peakuuii. XUMHAYECKME YpPAaBHEHUSA. [UIBI XUMHYECKMX peakuui. Pacuersl
10 XUMHYECKUM YPaBHEHUSM.

IDKCnepumMeHmanbHoe usyieHue 6eujecme U A61eHull .

e IIBydyenue u omnucanue (U3MYECKUX CBOMCTB 0OpaslloB HEOPraHUYECKUX

BCIICCTB.



e [IpaBuna paboThl B JTaOOpaTOpUU M MPUEMBI OOpalIeHUsI ¢ J1a0OPaTOpHBIM
000pyIOBaHHUEM.

e PaznenieHue cmecen.

e Onucanue (PU3NYECKUX CBOWCTB OOpa3I[OB HEOPraHUYECKUX BEIIECTB —
METaJJIOB M HEMETAJLJIOB.

e Habmronenue GU3NUSCKUX U XUMHUYIECKUX SBJICHUI.

e HaOnroneHue u omucaHue MPU3HAKOB MPOTEKAHUSI XUMHUYECKHX PEaKIUil
Pa3HbIX TUIIOB.

Pewenue pacuemmuwvix 3a0au o GopmMyiiaM U ypaBHEHUSIM XUMUYECKUX PEaAKITUI

Pa3iIM4IHOTO YPOBH:A CIIOKHOCTH, B TOM YUCIIC OJIMMIIHAIHBIX.

Paznen 2. BaxkHeiine npeacTraBuTe/;id HEOPraHUYeCKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. 3akoH ABorajipo. MoJsipHblii 00beM
razoB. OTHoOcuTeNbHAs1 IUIOTHOCTh Ta3oB. OmnpencieHue  OTHOCUTEIbHOMN
MOJIEKYJISIPHOM MacChl Ta3000pa3HOr0 BEIIECTBA IO HM3BECTHOM OTHOCHUTEIHHOM
mI0THOCTH. OOBEMHBIC OTHOIICHHS Ta30B MPH XUMHYECKUX PEaKITHSX.

Kucnopoa. Oxkcuapl. [lpumenenue kuciopoaa. CriocoObl MOIydeHUsT KUCI0poa
B J1a0OpaTopuu U MpoMbIuIeHHOCTH. [loHsaTHE 0 KaTtanu3arope. O30H — auIOTpOIHas
MoaudUKaIus KACI0poIa.

TernoBoit 3¢ dHeKT XMMUYECKON peakiinu, TEPMOXUMHUYECKHUE YPAaBHEHUS, DK30-
Y SHJIOTEPMUYECKUE PEAKIIUU.

Bonopon. Haxoxnenue Bomopona B mpupoje, Guanyeckue M XUMHUUYECKHE
CBOICTBa, NMPUMEHEHHE, COCOObI TonyueHus. [loHATHE O KMCIoTax U COsX.

Bopa. ®usmueckue cBoucTBa BOAbIl. Boma Kak pacTtBoputelib. PacTBOpHI.
HaceimieHnble ¥ HEHACBHIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B  BOJE.
CriocoObl BBIp@KEHHS KOHIEHTpAIlMKM PAacTBOPOB: MAacCoOBas J0JiI PacTBOPEHHOTO
BEIIECTBA, MOJISIPHAS KOHIEHTpalusi. Poib pacTBOPOB B MPUPOJIE U B )KM3HU YETOBEKA.

Xumuueckue cBouicrBa Boawnl. IloHarme 00 ocHoBaHusax. IloHsarue
00 mHaukaropax. KpyroBopoT BOjbl B MpUpOAE. 3arpsi3HEHUE TPUPOJIHBIX BOJI.

OxpaHa ¥ OYMCTKa IPUPOIHBIX BOJI.



Knaccudukarmuss Heopranmueckux coeauHenuil. Oxcuapl. Knaccudukanms
OKCHU/IOB: coseoOpazyromume (OCHOBHBIE, KHCIIOTHBIE, aMm(OoTepHBIEC)
U HecosieoOpa3yroIiue.

Pu3nyeckue U XapakTepHbIE XMMHUUYECKHME CBOWMCTBA OKCUIOB. IllonyudeHue
OKCHJIOB.

[loHsiTie O TMAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOJEPIKAIIUX KHCIOTaX.
Kucnorel. ®usnueckne MW XUMHYECKHE CBOMCTBA KHUCIOT. [loimydeHue KHCIOT.
Kucnotsl B npupoae, NpUMEHEHHE BAKHEUIIIUX KU CIIOT.

OcnoBanusi. Krnaccudukanust OCHOBaHUM: 1INEJIOYM U HEPACTBOPUMBIE
ocHoBanus. Illenoun, ux cBoicTBa U crnocoObl monydeHus. HepacTBopuMble
OCHOBAaHHUS, WX CBOHCTBA W CIOCOObI monydeHus. AmdorepHocTh. [loHsATHE
00 am(pOTEpHBIX TUIPOKCUIAX U TIOTyUYCHUE.

Comu. Ou3nyuecKre u XapakTepHble XUMUYECKHe CBOMCTBA. [lomyuyenue colieil.

['eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHHIA.

IKchepumenmanbHoe usyieHue euecme U A61eHUl

e (O3HakoMIIeHHE ¢ 0Opa3aMy OKCHIOB M OMTMCAHUE UX CBOMCTB.

o [lomyuyenue, coOupanue KMCIOPO/a, U3YYCHHE €T0 CBOMCTB.

o [lomyuyenue u coOupanue BoJOpoOa.

e B3anMozencTBue KUCIOT C METAIUTAMM.

e [IpuroroBineHue pacTBOPOB C  ONPENEICHHOW  MAacCOBOM  JOJIEH

PacTBOPEHHOI'O BEMIECTBA.

e OmnpeneneHre pacTBOPOB KUCIOT U MIETOYEH C MOMOIIBI MHIUKATOPOB.

e Peakuus HEUTpaIA3aLlUU.

e BzaumoselicTBHE pacTBOpa cepHOM KUCIOTHI ¢ okcuaoM meau(1l).

e [losyueHne HEpacCTBOPUMBIX OCHOBAHUHN U U3YYEHUE UX CBOMCTB.

e BrpITeCHEHNE OHOTO METAJIA APYTUM U3 pacTBOpPa COJIH.

e B3anmMmoneicTBUE TMAPOKCUIA IIMHKA C pACTBOPAMU KUCIIOT U IEJIOYEH.

e PellleHME DHKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACCHI

HCOPraHNM4YCCKHX COCﬂHHCHHﬁ)).
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Pewenue 3a0au ¢ HCIONB30BAaHUEM IIOHSATHH «MacCoOBas J0JI1 BEIICCTBA
B pPacTBOPCH, «MOJIApHAasA KOHIICHTPAIUA», C HCIIOJIB30BAHUEM KPHUBBIX
pacTBOPUMOCTH. Pemenue PaCUCTHBIX 3a/ia4 110 YPABHCHUAM XWUMHUUYCCKHX peaKuHﬁ

Pa3HBIX TUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM 4YHCJIC OJJUMIIMAIHBIX.

Paznen 3. Ilepuoagnueckuii 3akon u Ilepuognueckas cucreMa XUMHUYECKUX
iemMenTtoB .M. MenneneeBa. CrpoeHue aromMoB. XHMMHYECKAsl CBS3b.
OKHMCJIUTEIBHO-BOCCTAHOBUTE/IbHbIE PEaKIUu

[lepuoanueckuii 3akon JI.1. MenaeneeBa. Ctpoenue aromoB. COCTaB aTOMHBIX
sanep. W3orombl. PamnoakTWBHOCTB. DIEKTPOHBL.  DJIGKTPOHHAs  OpOUTATIb.
DHepreTHYeckre YpPOBHH W TIOQYPOBHH aroma: S-, P-, d-opOuTtanm. DIeKTpOHHBIC
KOH(UTYpaluu U 3JeKTPOHHO-Tpaduueckue Gopmyinabl aToMoB. DPUBHUYECKHI CMBICI
MOPSIIKOBOI'O HOMEPA, HOMEpa Mepruoa v rpymibl aueMeHTa. CTpoeHue 3IeKTPOHHBIX
000JI04eK aTOMOB MEpBbIX 20 XUMHUYECKUX 3JIeMEHTOB llepmoanueckoit cucTteMbl
J.. MenneneeBa: pacrpeneiieHue 3JIEKTPOHOB II0 JHEPIeTUYECKUM YPOBHSM,
MOYPOBHSIM U opoutansM. Ouznueckuii cmbich [lepuoaudyeckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHUs paauyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO TpymHiiaM U nepuojaMm. Mzmenenue
KUCJIIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUM XUMHUYECKUX JJEMEHTOB B MEPHOAX
U rpynmnax. XapakTEepUCTHKA XUMHUYECKOTO JJIEMEHTAa IO  €ro  MOJIOKEHUIO
B Ilepuomnueckon cucreme /.M. Menneneena.

3nauenue [lepnognueckoro 3akoHa u [lepuoaudecKkoil CUCTEMbl XUMHUYECKHUX
DJIEMEHTOB Uil pa3BUTUS Hayku u npaktuku. J[.MI. MenngeneeB — y4deHbIU
Y TPAK/IaHUH.

DIEKTPOOTPUIIATENBHOCTh XUMHUECKUX AJIIEMEHTOB. XUMUUYECKasl CBS3b. Buapl
XUMHUYECKOW CBSI3M: KOBAJIEHTHAS MOJSPHAs CBS3b, KOBAJICHTHAS HEIOJSPHAs CBS3b,
WOHHas CBA3b. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM M HWOHHOW  CBS3U.
DJIEKTPOHHBIE U CTPYKTYpPHBIE POpMYJIbI BelllecTB. KaTHOHBI M aHUOHBI.

Kpucrammmueckue u amopdubie BemiecTBa. TUMBI KPUCTAUIMYECKUX PEIIECTOK:

MOHHAas1, aTOMHAsA, MOJIEKYJIIPHAA U UX XapaKTEPUCTHUKHU.
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Crenens okucnenusa. OnpeneneHue CTENEHE OKUCIEHUSI aTOMOB B OMHAPHBIX
coeMHEHUsIX.  OKHMCIMTENIbHO-BOCCTAHOBUTEIbHBIE  peakiuu.  CocraBiieHue
yYpaBHEHUH OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX pPEAKIMA W paccTaHOBKAa B HHX
K02 (PUIIMEHTOB METOJIOM SJIEKTPOHHOTO OaaHca.

DKcnepumenmanvHoe u3ydeHue 6euecme U A6NeHUlL.

e OzHakoMJIeHHE C OOpa3llaMH METaJUIOB M HeMeTauioB. MonenupoBaHue

CTPOCHHUS MOJIEKYJl TpHU TOMOIIM PHCYHKOB, MOJIENIEH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX (popMyIL.
¢ OnBITHI, WJUTIOCTPUPYIOLINE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
Pewenue pacuemnuix 3a0a4 o popMmynaM 1 ypaBHEHUSIM XUMHUYECKUX PEaKIIUi

Pa3HbIX TUIIOB U yp0BH€I?I CJIOKHOCTH, B TOM YHCJIC OJIMMIINAAHBIX.

9 KJIACC

Paszgeu 1. BemecTBo M XUMH4YecKasi peakuus

[ToBTOpEeHE OCHOBHBIX pa3leNoB Kypca xumuu 8 kiacca. llepmoamdeckas
CHCTEMA XMMUYECKUX 3JIEMEHTOB B CBETE MPEACTABICHUMN O CTpoeHnH aroMa. CTerneHb
OKMCJIEHUS U BAJICHTHOCTH. [Ipencrasiienne o nepuoguiecKon 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB (9NIEKTPOOTPUIATEITHLHOCTb, OKHCITUTEJIbHO -
BOCCTAaHOBHUTEJIBHBIE  CBOMCTBA,  KHCJIOTHO-OCHOBHBIE  CBOWCTBA  OKCHJIOB
Y TUJIPOKCHUIOB) OT CTPOEHUS aToMa.

Buapl XxuMu4eckoll CBSI3U: MOHHAsA, KOBAJICHTHAas (HEMOJspHAs, MOJspHAasi);
OOMEHHBIHN U IOHOPHO-AKIIENTOPHBIN MeXaHU3M 00pa30BaHUs KOBAICHTHOMN CBSI3H.

Tumbel KpUCTAUIMYECKUX PEMIETOK: aTOMHAas, WOHHAs, METAUIMYECKas,
MOJIEKYJISIpHAsT — M OCOOCHHOCTH WX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BeEIIECTBa
OT THINA KPUCTATUIMYECKON PEIIETKN U BUJIa XUMUYECKOW CBSA3HU.

OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PEaKLIHil. DIIEMEHTHI
XUMUYECKONU TEPMOJUHAMUKHU. DHEPreTUKa XuMU4ecKkux peakuuii. TermoBoit addexT
XUMUYECKOW PEaKkUu. JK30- M SHIOTEPMUUYECKHE PEAKIUU, TEPMOXUMHUYECKUE

ypaBHeHHs. 3akoH ['ecca U €ro ciencTBusl.
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[loHsiTHE O CKOPOCTM XHMMHMYECKOW pPEaKUWH. 3aKOH JIEWCTBYIOIIMX Macc.
@aKkTOphL, BIUSIOMINE HA CKOPOCTh XHUMHUYECKOW pPEaKUMH. DHEPrus aKTUBAIlUU.
[lonstue o karanuze. GepmenTsl. THrMOUTOpPHI.

OOpatumble ¥ HeoOpaTuMble  XUMHYeckue  peakiuu.  [loHsTue
O XUMHMYECKOM paBHOoBecuu, npuHmun Jle Illarense. VYcmoBusi cmemeHus
XUMHYECKOTO paBHOBecUsA. MakToppl, BIHSIOMIME HA COCTOSIHUE XHUMHUYECKOTO
paBHOBecusi.  [IporHo3upoBaHMEe  BO3MOXKHOCTM  TNPOTEKAHUST  XUMHUYECKUX
MPEBpAIICHU B Pa3IMYHBIX YCIOBHUSX HAa OCHOBE MPEACTABICHUN 00 M3yYEHHBIX
AJIEMEHTAX XUMHUYECKOW KUHETUKHU U TEPMOJIMHAMUKHU.

OKHCIIUTENTbHO-BOCCTAHOBUTENBHBIC peaKuum. OxucnuTenbHO-
BOCCTAHOBUTEIILHBIC CBOMCTBA XUMHYECKHX 3JIEMEHTOB, 3aBHCUMOCTHh OT CTEIICHU
oKkucneHusd. Baxneimme okucauTen U BoccTaHOBUTENH. COCTaBICHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  C  MCHOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OasaHca.

DJIEKTPONUTHYECKAsT JOMCCOUMAIMsA. XUMHUYECKHE pEaKUWH B PacTBOpaXx.
Teopust MEKTPOIUTHUECKON auccornuranuu. PacTtBopeHue Kak (PU3MKO-XUMHYECKUMA
MPOIIECC. DJIEKTPOJUTBI M HEdJIEKTpOoJuThl. CUJIbHBIE M Cladble 3JIEKTPOJIUTHI.
Crenenp AuccolMalMy, KOHCTaHTa aucconuanuu. VOHHOe Npou3BENECHHUE BOJBI.
Bopoponansiit nokaszarens. MIHAuKaTopsl.

Peakmnn nonHoro ooMena. Y clioBust MPOTEKaHMsI PEeaKIil HOHHOTO OOMEHa.

I'mpponus coneri. MoHHBIE ypaBHEHHUsS TUAPOJIHM3Aa COJIEUM. XapakTep Cpelsbl
B BOJIHBIX pAcTBOpax COJIEH.

IKCnepumeHmaibHoe usyieHue 6eujecme U sa61eHull

e II3ydyeHue 3aBUCUMOCTH CKOPOCTH XHMHYECKOM PEAKIHH OT Pa3INYHBIX

bakTopoB.

e PelieHME OKCOEPUMEHTAIBHBIX 3a7ad 1o TeMe  «OKHCIUTEIbHO-

BOCCTaHOBUTENBHBIE PEAKLIUN.

e Peakiuu nonHoro oomMeHa.

e Pacno3HaBaHHE PaCTBOPOB COJIEN C MOMOUIBKO MHIMKATOPA.
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e Pacrio3HaBaHWE€ HEOPTAaHMYECKUX BEIIECTB C IOMOIIBIO KA4YE€CTBEHHBIX
pEaKIril HA UOHBI.

Pewenue xauecmeenuvix 3a0au u pacuemuvlx 3a0ay PA3IUYHBIX THUIIOB

U YpPOBHEH CIIO)KHOCTH, B TOM YHMCJIE OJIMMIIHAAHBIX, MO TemaM «OCHOBHBIE

3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUYECKHUX PEakuuil», «IIEKTPOJIUTHUYECKAs

Jucconuranys. XuMUUEeCKUE PEakiiui B pacCTBOPax».

Pa3znen 2. HemeTa/iibl U X COeIMHEHUSA

OOmas xapaktepuctuka HeMeTawioB. (OCOOEHHOCTH CTPOSHUS aTOMOB
XUMUYECKUX IJIEMEHTOB, ITPOCTHIX BEUIECTB, AJUIOTPOIHS.

OOmass xapakTepucTuKa rajgoreHoB. Du3Myeckre M XUMHUYECKUE CBOMCTBA,
COCOOBI OJIYYEHUS ¥ IPUMEHEHHE XJI0pa U €r0 BaXKHEHIITUX COCAMHEHUH.

OO01ass XxapakTepuCTHKa XUMUYECKUX 3jieMeHTOB VIA-rpynmbl. dusndeckue
1 XMMUYECKHE CBOMCTBA, CIOCOOBI MTOTYUYCHUS U IPUMEHEHUS CEPhl U €€ BaKHEUIIINX
COCIMHEHU .

OOmass xapakTepUCTHUKAa XUMHYECKHX 3JeMeHTOB VA-rpynnel. dusnueckue
Y XUMUYECKUE CBOWCTBA, CIOCOOBI TOJYYECHHUS U MPUMEHEHHUE a30Ta ¥ €r0 BaXKHEHIIINX
coeuHeHu. Du3MYECKHMEe U XUMUYECKHE CBOMCTBA, CIOCOOBI IMOJYYCHUS
u ipuMeHeHue docdopa u ero BaKHEHIIINX COSTUHEHUM.

OO01ass xapakTepuCTHKa XUMUYECKUX 3yeMeHTOB [VA-rpynnbl. dusndeckue
U XUMHUYECKHE CBOICTBA, CIOCOObI MOJTYyYEHUS U NPUMEHEHHE YIIEepoJa U €ro
BaKHEUIMX coequHeHuit. [lonsrue o6 amcopOmm.

®u3nuecKue U XMMHUYECKHE CBOWCTBA, CHOCOOBI MOJYYEHUS U MPUMECHEHUE
KPEMHHUS U €T0 BaXXHEHIINX COCTMHEHUM.

IKCnepumeHmanbHoe usyieHue 6eujecme U A61eHul .

e (O3HakoMmJIEHHE ¢ 00pa3IiaMu MPUPOAHBIX XJIOPUIOB (TATIOTCHUIOB).

e JI3ydeHue CBOMCTB COJITHOW KUCIOTHI.

e KauecTBeHHbBIC peakIuu Ha XJIOPU/I-, OPOMU- U UOIUI-UOHBI.

e [lonydeHue COJIAHON KUCIIOTHI, U3yUYEHHUE €€ CBOMCTB.
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e l3yueHue XMMUYECKUX CBOWCTB pa30aBIEHHON CEPHOM KHCIIOTHI.

¢ [IpoBeneHre KaueCTBEHHBIX peaKUi Ha CYIb(UI-, CyIbQUT- U CyJIb(aT-UOHBL

e lI3ydeHne XMMUYECKUX CBOWCTB COJIEM aMMOHUS.

e KauecTBeHHas peakius Ha MOH aMMoHUs U (ocdhar-uoH.

e [losyueHne aMmuaka u U3y4eHUE €r0 CBOKCTB.

e lI3yueHue CBOWMCTB a30THOM KUCIIOTHI.

e AncopOuusi pacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM.

o [lomyuenue, cobupanue, pacno3HaBaHWE U U3YUYEHUE CBOMCTB YITIEKHUCIOTO
rasa.

e B3auMHble npeBpaleHus KapOOHATOB U TUAPOKApOOHATOB.

e KadecTBeHHbBIE peakIuu Ha KapOOHAT- U CUIIMKAT-UOHBI.

e [lonyuenue okcuna yraepoaa(IV) u uzydeHue ero CBOMCTB.

e PelieHne 3KkCepUMEHTAIBHBIX 3314 110 TeMe «BakHele HeMeTalIbl U UX
COCTMHEHUS.

Pewenue xauecmeennvix 3adau u pacuemuvlx 3a0ay PA3IUYHBIX THUIIOB

Y YPOBHEH CJIIOKHOCTH, B TOM YMCII€ OJMMIUAAHBIX, 10 pasaeny «Hemeramsl u ux

COCIONMHCHU .

Pasznen 3. MeTajuibl M MX COeIMHECHUS

OOurme coiictBa MeTaioB. OO0Ias XapakKTepPUCTUKA XUMUYECKUX SJIEMEHTOB —
METaJ/VIOB Ha OCHOBAaHWUU MX MNOJIOXKeHUs B [leproamdeckoil cucreMe XHMHYECKHUX
anementoB J[.MI. Menneneesa u crtpoeHuss aromoB. Meramnel A- m b-rpynm.
DNEKTPOXUMHUUYECKUHN psAll HampsoKeHUM MetauioB. OOImMe XUMHUYECKHE CBOMCTBA
MetaioB. OOume crnocoObl MONYYEHUS METAJIOB, METAUIYpIus. OJIEKTPOJIU3
pacIyIaBoB U PacTBOPOB COJIEH KaK OAMH U3 CIOCOO0B MONy4YeHUst MeTalioB. [lonarue
O KOppPO3HHM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUThl UX OT KOppo3uu. CruiaBbl
METaJIOB.

Meramnsl A-rpynim. [llenoynsie MeTalbl M HUX BaKHEWILHUE COCIUHEHUS:

(1)I/I3I/I‘I€CKI/IC )51 XUMHWYECKHUEC CBOﬁCTBa, IMOJIYUYCHHC u IIPUMCHCHHUC.
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[MenoynozeMenbHble METAIBI M WX BAXHEUIINE COCAUHEHUA: (DU3MUECKUE
U XUMHUYECKHME CBOWCTBA, IMOJYYCHHE W NpPUMEHEHHE. AIIIOMUHUN: (U3HUECKUE
U XUMUYECKHE CBOMCTBA altOMUHHS. AMQPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFOMHHUSL.
Mertamnsl b-rpynm. O0mias xapaktepucTuka MeTtamioB b-rpynn (moGodHbIX
noarpynmi): mnojoxkenue B Ilepuoanyeckoi cUCTEME XUMHUYECKHX SJIEMEHTOB
JI.W. MenneneeBa, 0COOCHHOCTA CTPOCHHS aTOMOB. SIBJICHUE «ITpoBajia» dJIEKTPOHA
Ha MPUMeEpPE CTPOCHHS aTOMOB XpoMa, Me/Iu, cepedpa. BajgeHTHBIE COCTOSHUS aTOMOB
d-371eMEeHTOB, CTETIEHU OKMCJICHUSI aTOMOB B COEAMHEHHSIX. 3aBUCHMOCTh KHCIOTHO-
OCHOBHBIX CBOWCTB OKCHJOB M TUJPOKCHUIOB METAUIOB OT 3HAUEHUSI CTEIECHU
OKHCJICHHSI ~3JIEMEHTa B COCJUHEHUH (Ha TMpPUMEPE COECIUHEHUH XpoMa).
[lepBoHauanbHbIE NPEICTABICHUS O KOMIUIEKCHBIX COEIMHEHHUSIX.
Menp u cepeOpo, UX BaXHEUIINE coeTUHEHMS: (U3UYECKUE U XUMUYECKUE
CBOICTBA, MOJIy4eHHE U npuMeHeHue. [IpencraBieHus o0 aMMHAYHBIX KOMIUIEKCax
cepebpa u MeIu.
[{uuk u ero BaKHEWITHUE COCAMHEHUS: (PU3NYECKHME M XUMUYECKHUE CBOMCTBA,
MOJIYYeHHE U TpuMeHeHne. AMGOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA IIMHKA.
Xenezo: crpoeHne aroma, CTENIEHU OKHUCICHUSA, (PU3UUYECKHE U XMUMHUYECKUE
CBOIICTBa, MOJy4YeHHE U TNpuMeHeHue. OKcHIbl, TUAPOKCUAL U conu xene3za(ll)
u xkene3a(Ill), ux cocras, CBOWMCTBA U MOTyYEHUE.
IKchepumenmanbHoe usyieHue euecme U A6J1eHUl
e B3auMozelrcTBUE METALIOB C BOJOM, C PACTBOPAMU COJIEN U KUCIIOT.
e OkpallMBaHHE MJIAMEHU COJIIMH METAJLIOB.
e B3auMmopeilicTBue TUAPOKCUIOB HATPUSl M Kalblus ¢ okcusioM yriaepona(lV)
U KHCJIOTAMHU.

e lccnenoBaHue CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KAJIbIUS, KECTKOU
BO/IBI.

e lccnenoBanue aM(pOTEpHBIX CBOMCTB TMAPOKCUJIOB A TFOMUHUS M IIMHKA.

e l3yueHue mpoueccoB MOITYYEHUs THAPOKCHUJIOB Keje3a, MX XHUMHUYECKHUX

CBOWCTB.
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e JKecTKoCTh BOJBI M METOJIBI €€ YCTPaHCHUS.

e PermreHre sKcIepUMEHTANBHBIX 3a7a4 10 TeMe «BakHeime MeTallIbl U UX
COEIUHEHUS.

e KauecTBeHHBIC pEaKIMM HAa WOHBI MAarHWsl, KalbLHs, aTOMUHUS, IUHKA,
xene3a(2+), xkenesa(3+), meau(2+), cepedbpa(+1).

Pewenue xauecmeennvix 3a0ay u pacuemusix 3a0a4 Pa3TAYHBIX TUTIOB M YPOBHEH

CJIIOJKHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 PA3JCITY «MeTabl 1 uxX COCAUHCHMA .

Paznen 4. XuMusl 4 OKPY:KAOIIAA Cpena

Baxwneiine BemectBa M Marepuanibl, o0gacTd uX HpuMeHeHus. HoBble
MaTrepHualibl U TEXHOJIOTUH. [[pHHIUIIBI «3ETIEHON XUMUMY.

XAMHUS U 370pOBbE. 3HAYCHHE M3Yy4aeMbIX XUMHUUYECKHX JJIEMEHTOB M HX
COEMHEHUN U1 (QYHKIMOHUPOBAHUS OPTaHU3Ma YeJIOBEKa.

XUMHYECKOE 3arps3HEHHE OKPY’KaloUel cpeapl. DKOJIOTUUYECKHUE MPOOIEMBL,
CBSI3aHHBIC C COCIUHEHMSIMH YIIEpOJa, a30Ta, Cepbl, TSHKENBIX MeTauioB. [loHATHe
o IIJIK. Poib XumMuu B pelIeHUM SKOJIOTHYECKUX MTPOOIIEM.

IKchepumenmanbHoe usyieHue euecme U A6NeHuUl

e OmnpeneneHne KMCIOTHOCTH IPUPOIHBIX BOI.

e MonenupoBanue mporecca 00pa3oBaHusl KUCIOTHOTO J0XK/s, U3yUYEHUE €ro

BOSI[efICTBPI}I Ha Marcpurallbl.

Pasznen S. IloBTopeHue u 00001IeHUE 3HAHUH OCHOBHBIX pa3Je/ioB KYpPCOB
8-9 ki1accoB

Ilepuommyecknii 3akoH u llepuoguueckas cucremMa XMMHUYECKHX 3JIEMEHTOB
B CBETE IIPEICTABICHUN O CTPOCHHUS aroMa.

Buagsl xuMuyeckod CBSA3M. 3aBHCHMOCTH CBOMCTB BellecTBa OT THIIA
KPUCTAJUIMYECKOW PEMIETKH U BUJIa XUMHUUYECKOM CBSI3U.

Knaccudukanuss xumuyeckux peakuui. IIporHo3upoBanue BO3MOXKHOCTH
IIPOTEKAaHNsI XMMHWYECKMX IIPEBPAICHHM B pAa3IMYHBIX YCIOBUSX HA OCHOBE

HpeI[CTaBJ'ICHI/II\/'I XUMUYECKOU KHUHETUKHU U TEPMOJUHAMUKH.
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XHUMHUYECKHE pPeakuud B pacTtBopax. l'mapomu3 comeil. OKHUCAUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLUU. DIJIEKTPOIIU3.

CBoOMCTBA KHCIOT, OCHOBaHMM M COJIEM B CBETE€ IPEIACTABICHUMN
00 DJEKTPOJIUTUYECKOM JUCCOLUMAUU M  OKHUCIMTEIbHO-BOCCTaHOBUTEIBbHBIX
peaKuusx.

IDKcnepumenmanvHoe uyueHue 6euecms U s1671eHUl

e PelieHue skcriepuMEHTANBHBIX 337a4 M0 TeMe «MeTallibl, HEeMETaubl U UX

COCIUHEHMSI.
Pewenue xauecmeennvix 3adau u pacuemHuvix 3a0a4 PA3IUYHBIX THIIOB

)41 ypOBHeﬁ CIIOKHOCTH, B TOM YHMCJIC OJIMMIIMAHBIX, 10 N3YUCHHBIM TCMaM.
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUYHOM
AEATEJIBHOCTHU «XUMHUA B DKCIIEPUMEHTAX U 3AJTAYAX»

Peanuzanmss mporpaMmbl  Kypca BHEYPOYHOM  JIEATEIBHOCTH  «XUMMUS
B OKCIIEpUMEHTAX U 33/1a4aX» HarpaBjieHa Ha 00eCIeueHNnEe TOCTUKEHU S 00 yJaro MU CSI

JJMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6pa?>OBaT€J'IBHLIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI:

1) naTpuoTHYeCKOe BOCIIUTAHME!

— TIPOSIBJICHHE IICHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M HCTOPUYCCKOMY HACITC/IHIO;

— NMOHMMAaHWE 3HAYCHUS XHMHYCCKOM HAYKH M TEXHOJIOTMH B JKU3HH
COBPEMEHHOTO OOITECTBA, B pa3BUTUH YKOHOMHUKH POCCHM M CBOETO perHoHa;

2) rpakaaHCKOe BOCITHTAHME:

— CTpeMJICHHE K B3aMMOITOHMMAHHWIO M B3aWMOIIOMOIIM B TpoIecce YUeOHOU
1 BHEYYCOHOM JEeATEIHHOCTH;

— TOTOBHOCTh OIICHMBATh CBOE IIOBCIACHHEC W IIOCTYIKH CBOMX TOBapHUIICH
C TMO3UI[MM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS IOCIICICTBUI
MIOCTYIIKOB;

3) HIEeHHOCTH HAYYHOI' 0 MO3HAHUSI:

— MUPOBO33PEHYCCKHEC MPEJICTABICHHUSI O BEIIECTBE W XUMHUYECKOUW peaKIlu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W HE00XO0JIUMBIE
JUTS TIOHUMAaHUS CYINTHOCTH HAyYHOW KapTUHBI MUPA;

— OCO3HAHHE IIEHHOCTH HAYYHOTO MO3HAHMS JJIS PAa3BUTHS KaKIOTO YCIOBEKA,
poIM W MecCTa XUMHUYECKOW HAayKd B CHCTEME HAy4YHBIX IPeJICTaBJICHUN
0 3aKOHOMEPHOCTSIX Pa3BUTHUS IPHUPOABI, B3aMMOCBA3SIX YCIIOBEKA C IPHUPOTHOMN
Y TEXHOJIOTHYECKOU CPEION;

4) BocMUTAHUE KYJIbTYPbI 310POBbSI:

— OCO3HAaHUE IICHHOCTH JKHM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0pOBbBIO, YCTAaHOBKA Ha 3/I0POBBIi 00pa3 KU3HHU;
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— OCO3HAaHHE  HEOOXOAMMOCTH  COONIOJIEHUST  TpaBWJI  0€30MacCHOCTU
npu 00pallleHuU C XUMUYECKMMHU BEIIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYalUsX;

5) TpynoBoe BOCIIMTAHUE!

— (GopMUpPOBaHUE LIEHHOCTHOTO OTHOLIEHUS K TPYAOBOW AEATEIBHOCTH Kak
€CTeCTBEHHOW MOTPEOHOCTH HYENOBEKAa W K MCCIENI0BATENbCKONW JEATEIbHOCTH Kak
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOILIECTBE;

— pa3BUTHE WHTEpeca K MpOQecchsM, CBS3aHHBIM C XHUMHEH, B TOM YHCIIEC
K npodeccrusM HaydyHOU cepbl, 0OCO3HAHHME BO3MOKHOCTH CaMOpealin3aluy B 3TOU
cepe;

6) aKo/IOrHYeCcKOe BOCITUTAHME!

— 0CO3HaHUE HEOOXOJMMOCTH OTHOIICHMSI K MPUPOJEC KaK MCTOYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYILECTBOBaHUS;

— TpuoOpeTeHre OMbITa TUIAHUPOBAHUS MOCTYMKOB U OICHKH UX BO3MOXKHBIX
NOCJIEACTBUMN JUISl OKPY KArOIIEeH Cpepl;

— CrmOcOoOHOCTh TPHUMEHSTh 3HAHWA, TOTydyaeMble TpPHU HW3YYCHHH XUMUH,
JUISL PEILIEHUS 3a/1a4, CBA3aHHBIX C OKPYKaIoUIEH CPEOH;

— AaKTUBHOE HENPUATHUE ACUCTBUN, IPUHOCAIINX BPEI OKPYKAIOLIEN CPELE;

— TOTOBHOCTb K YYacCTHIO B NPAaKTUYECKOW JAEATEIHbHOCTU SKOJIOTMYECKOM

HaITPpaBJICHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

bazosvie nocuueckue oelicmausi:

— pacKpbIiBaTb CMBICT XUMHUYECKUX MOHATUU (BBIIEISATH WX CYIECTBEHHbIE
MIPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSIMU);

— aHalM3UpoBaTh,  CpaBHHMBATh,  0000IIaTh,  BBIOUpPATH  OCHOBAHUS
JUTS KJIaccu(UKAIIMK U CUCTEMAaTU3allMi XUMAYECKUX BEIIECTB M XUMUUECKUX PEAKITHA;

— yCTaHaBJIUBaTh MNPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXAYy OOBbEeKTaMu

U3y4YECHUs,
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— CTPOUTH  JIOTUYECKHE  pacCyXJAeHuss (MHIYKTUBHbBIC, JCAyKTUBHBIE,
10 aHAJIOTUN );

— Mpejyiaratb KpUTEPUH U BBISIBJISITH OOIIUE 3aKOHOMEPHOCTH U MIPOTUBOPEUMS
B M3y4aeMbIX IIPOLIECCaX U SIBICHUSX;

— JienaTh BBIBOJIBI M 3aKJIFOYCHUS; PUMEHSTh B MPOIECCe MTO3HAHUS MOHSITHUS
(mpenMeTHBIE W METalmpeJAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE)  MOJENH,
UCIIOJIb3yEMbIC B XMMHH, IPEOOPA30BHIBATH MOJICIbHBIC MPEACTABIICHUS (XUMUYECKHIA
3HAK, XMUMHYeCKas (opMysia, ypaBHEHHE XHUMHUCCKOW pEaKIMu) TpPH PEHICHUH
y4eOHBIX 3a/1a4;

— XapakTepu30BaTh U3y4aeMble XUMUYECKHUE BEIIECTBA U XUMUUYECKHE PEAKI[UU

C YYCTOM MOACIBbHBIX HpeHCTaBHeHHﬁ.

baszoevie uccneoosamenvckue oeticmeus:

— IPUMEHATH  METOJbl HAYYHOIO IIO3HAHWSA  BEIIECTB U SIBJICHUUI
Ha DHMIIMPUYECKOM M TEOPETHYECKOM YpPOBHSAX B Yy4E€OHON NO3HABATEIbHOU
Y IPOEKTHO-UCCIIEI0BATENBCKOM AESITEIBHOCTH;

— aHaAJIM3UPOBATh (PAKTHI, BBISBIATH U (DOPMYIUPOBATH MPOOIEMY, ONIPEAECIATh
LEJb U 337]a4, COOTBETCTBYIOIME PEIICHUIO MPOOJIEMbI; Mpeyiararh OMUCaTeIbHYIO
WK O0BSICHUTENBHYIO TUTIOTE3Y U OCYHIECTBIISITh €€ MTPOBEPKY; MPOBOAUTH U3MEPEHUS
HEOOXOIUMBIX  IMapaMeTPOB,  BBIYUCICHUS,  MOJCIUPOBAHHE,  HAOIIOJCHUS
U OKCIEPUMEHTHI (peajbHble M MBICIEHHBIE), CaMOCTOSTEIBHO IPOTHO3UPOBATH
pe3ynbTarhl, (popMyarpoBaTh 000OLIEHHS U BBIBOABI [0 PE3yJbTaTaM MPOBEICHHOTO

OIIbITa, HCCIICOOBAHUA, COCTAaBJIITh OTUYCT O HpOIIGHaHHOﬁ pa60Te.

Paboma c ungopmayueit:

— OPHUEHTUPOBAThCA B PA3JIMYHBIX HCTOYHUKAX WHMOpMauu (HAy4HO-
MOMYJISIPHAS JINTEPATypa XUMUUYECKOTO COJIEPKaHMUsA, CIIPAaBOYHbBIEC MTOCOOUSI, peCypChl
Wntepuera);

— aHaIM3UpPOBaTh WH(OOPMAIMIO U KPUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTH
U HENPOTHBOPEYMBOCTh, OTOMpaATh U MHTEPHPETHUPOBATH WH(POPMAILIUIO, 3HAYUMYIO

JUIS pelnieHus1 yueOHOM 3a1a4u;
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— TPUMEHATH pPA3TUYHbIE METOMbI, MHCTPYMEHTBHI M 3alpoChl MpPU TIOWCKE
U oTOOpe MHGpOpPMAMK WM JAHHBIX W3 UCTOYHMKOB C YYETOM IPEJIOKEHHOM
y4ueOHOM 3a71a41 U 33IaHHBIX KPUTEPHUEB;

— BbIOMparh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBaTb W HMHTEPIPETUPOBATH
uH(pOpMAIIMIO pPa3IUYHbIX BUJIOB U (OpM mpeacraBieHus (cxembl, TIpadukw,
JarpamMMbl, TaOJUITbI, PUCYHKH U ApyTUE (HOPMBI);

— WCIIOJB30BaTh HAYYHBIN S3BIK B KaueCTBE CPEICTBA PAOOTHl C XMMHUYECKOM
uH(dOpMaImei;

— TPUMEHATh 3HAaKM U CHUMBOJIBL, (pOpMynbl, aOOpeBUaTypbl, HOMEHKIATYPY,
UCMOJb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBa

HaraIaaJHOCTH.

KoMMyHMKaTHBHbIE YHHBEpPCaAJIbHbIe y4eOHbIe AelicTBUs:

— IPEACTABIATH IOJYYEHHBIE PpE3yJIbTAThl IIO3HABATEJIBHOM JEATEIbHOCTH
B YCTHBIX M MMUCbMEHHBIX TEKCTaX;

— NyONMYHO BBICTYNATh C Mpe3eHTalUed Pe3ylbTaToB  BBIIOJIHEHUS
XUMHUYECKOTO IKCIepUMEHTa (MCCIIeI0BaTEIhCKOM JIabOpaTOPHOM MIIH MPAKTUYECKON
paboThI, y4€OHOTO TTPOCKTA);

— B XO0je Auanora u (Wiv) IMCKYCCUU 3a1aBaTh BOMPOCHI O 00CYK1aeMON TeMe
U BBICKa3bIBATh HJEH, (OPMYIHPOBATh CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITNIOJIHEHMSI IPEITIOKEHHON 3a/1a4H;

— IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOW paldOoThI, ONPENESITh CBOIO POJb,
pacrnpeensaTh 3a1a4d MKy YJI€HaMU TPYIIIbL;

— BBINOJHATH CBOK 4YacTb pabOThl, KOOPAMHHUPOBATb CBOM JEUCTBHS
C ACUCTBUSAMM JPYTUX YWICHOB KOMaH/bl, ONPEACIIATh KPUTEPUH MO OLICHKE KaueCcTBa
BBIIIOJTHEHHOM padoThI;

— pelarh BO3HHUKAKOIIKWE MpOOJeMbl HAa OCHOBE YydeTra OOIIMX HHTEPECOB
U COIJIaCOBaHMWS MO3MIIMM, y4acTBOBaTh B OOCYXIEHMHM, OOMEHE MHEHUSIMHU,

«MO3TOBOM IITYpME» U ApYruXx GopMax B3aUMOICUCTBUS.
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PerynsiTuBHBIe YHMBeEpPcaIbHbIEe Y4YeOHbIe 1eliCTBHUS:

— CaMOCTOSITEJILHO BBIOMpATh COCOO pelieHrs y4eOHOHM 3amaun (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHHs, BbIOMpaTh HaumOoJjiee MNOAXOMSIINA C y4eTOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB ), INIAHUPOBATH CBOIO padOTy MPH pelIEHUU
y4eOHOM WM MCCIe0BaTeNhCKON 3a/1a4u;

— Ha OCHOBE TMOJYYEHHBIX pe3yJabTaToB (HOpPMYIHpPOBAaTh 00O0OIIECHUS
Y BBIBOJIbI, IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MTPOLIECCOB;

— COOTHOCHUTbH CBOM JICWCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIISTh
CaMOKOHTPOJIb JIEATEIbHOCTH;

— KOPPCKTHUPOBATH CBOIO JACATCIbHOCTh Ha OCHOBC CaMOdaHaJIN3ada U CAMOOIICHKHU.

ITPEAMETHBIE PE3YJIbTATDBI

K koniy oOydenus B 8 Kiiacce mpeIMETHBIC pe3yJbTaThl M3YyYCHHS Kypca
BHEYPOUYHOM JEATETHPHOCTH « XUMHUS B SKCIIEPUMEHTAX M 3a7[a9ax» JIOJDKHBI OTPakaTh
cOpMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIM:

— pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHATHHA: aToOM, MOJEKYIIa,
XUMUYECKHUI 3JIEMEHT, METAJIJI, HEMETAJLJ, AJUIOTPOIIHS, MTPOCTOE BEIIECTBO, CI0KHOE
BEIIIECTBO, CMECh (OAHOPOJHAs U HEOJHOPOJHAS), BaJICHTHOCTh, OTHOCHUTEJIbHAs
aToOMHas M MOJIEKYJIsipHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJISI XHMHMYECKOTO JJIeMEHTa B COCJUHEHUM, MOJISIPHBIM 00beM,
OTHOCHUTENIbHAS TIOTHOCTh T'a30B, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb, aM(OTEPHBII
okcua, aM(pOTEPHBIN THAPOKCUJ, XUMUYECKAs PEaKIus, KIacCH(PUKAIU PEaKIIHii:
PEaKIMU COCAMHECHMS, PEAKIIUU Pa3JI0KEHUs, PEaKINK 3aMEICHUs, PEaKIui 0OMeHa,
9K30- W DHJIOTEPMHYCCKHE PEaKIMU; TEIUIOBOH A(PQEeKT peakuu; sapo aroma,
AJICKTPOHHBIM CIIOW aroMa, aTOMHas opOuTalib, paguyCc aromMa, XUMHUYECKas CBS3b,
MOJIIpHAsT W HETOJSApHas KOBAJCHTHAs CBsI3b, MOHHAS CBS3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BemlecTBa (IPOLIEHTHAs KOHIIEHTpAllUs) B PacTBOPE,
MOJISIpPHAS KOHIIGHTPAIIMS BEIIECTBA B PACTBOPE; AJICKTPOOTPUIIATEIBHOCTD, CTCIICHb
OKHCIICHHUS, OKHCIIUTCIH M BOCCTAHOBHTCIHM, OKHCICHHE K BOCCTaHOBIICHHE,

OKHUCIINTCIIbHO-BOCCTAHOBHUTCIIBHBIC PCAKITNH, MCTOI 3JICKTPOHHOI'O 6ancha;
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— WUIIOCTPUPOBATh  B3aUMOCBSA3b  OCHOBHBIX  XMUMHUYECKUX  IOHATUUN
Y IPUMEHSTH 3TH MOHATHS MPU ONKMCAHUU BEIIECTB U UX PEBPALLECHUN;

— HCMOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUJISl COCTaBJIEHUsI (POpMYJ BEILIECTB
Y YPAaBHEHUN XUMHYECKUX PEaKIIN;

— OIpEeAesITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTETMEHb OKUCIICHHSI DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, PUHA/IIC)KHOCTh BELIECTB
K ONpEIEeIEHHOMY KJIacCy COEIMHEHUN mo (opmyinaMm, BUIbl XUMHUYECKOH CBS3H
(KOBaJIEHTHOM Y MOHHOMW) B HEOPTaHUYECKUX COCAUHEHUSX;

— pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHHsI MAacChl BEIIECTB, IMOCTOSHCTBA
cocraBa, [ leppuommueckoro 3akona J[.1. Menneneesa, arToMHO-MOJEKYISIPHOU TEOPUH,
3aKOHa ABOTrajpo U €ro CieiCTBUM, NPEICTABICHUNA O HAYYHBIX METOJIaX MMO3HaHMS,
B TOM YHCJIE SKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METOIaX UCCIIEIOBAHUS BEILIECTB
Y U3YYEHHSI XUMHUYECKUX PEAKLIN;

— JEMOHCTpUPOBAaTh ITOHUMAHUE IEPUOJAUYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX IOJOXKEHMS B Ileproauueckoil cucTeMe: ONMChIBATh
U XapakTepu3oBaTb TabmuuHyro ¢opmy lleproanmdeckoid cHUCTEMbl XUMHUYECKHX
AJIEMEHTOB: pa3NinyaTh TMOHSITHS «TJaBHas moArpymnmna (A-rpymnma)» U «moOoudHas
noarpynna (b-rpynmna)y, «manbie mepuoab» U «O0JdbIINE MEPUOJBD», COOTHOCUTH
0003HaueHus1, KOTOpble UMetoTca B Tabmuie «llepuoanyeckas cucreMma XUMHUYECKUX
anemeHToB J[.M. Menneneesa», ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHMUYECKUX OJJIEMEHTOB (CcOoCTaB M 3apaja  sapa, oOllee YuclIo DJIEKTPOHOB
U PaclpeieNIeHNe UX 0 3JIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b IOJOXKEHUs »diemeHTa B Ilepuoauueckoil cucreme
C paclpelercHUEM JJIEKTPOHOB IO JHEPreTHYECKMM YPOBHSM, IOAYPOBHIM
¥ OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPHOJIOB;

— KJaccu(UUUPOBATh XMMHUYECKHUE HIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 4YuMCciay M COCTaBY Y4YaCTBYIOLIMX B PEAKIMU BEILECTB,
10 TETIOBOMY 3D PexTy);

— XapakTepu3oBarh (OMUCHIBaTh) (U3MYECKHME W XUMHUYECKHE CBOMCTBA

MPOCTBIX U CIIOXKHBIX BEIIECTB: KUCIOPOAA, BOAOPOAA, BOJIbI, OOIIHME XUMHUYECKHE

24



CBOMCTBA OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH, TEHETUYECKYIO CBSI3b MEXIY HUMH,
NOATBEpPKIasi  NpUMEpaMd  MOJEKYJSIPHBIX  YPaBHEHHH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUN;

— OMNMCHIBATh POJIb KUCIOPOAA, BOJOPOAA U BOABI B MPUPOJHBIX Ipolieccax,
B KMBBIX OpPraHW3Max, WX MPUMEHEHUE B PA3TUYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOYHO€ HCITOJb30BAHNE B COBPEMEHHBIX TEXHOJIOTHUSX;

— OOBACHATh U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
COCTaBa M CTPOCHHMS, BO3MOXHOCTM NPOTEKAaHUS XHMHUYECKUX MPEBPALICHUI
B Pa3JIMYHBIX YCIOBUSX;

— BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYKO MacCy CME€CH, MOJbHYIO JOJI0 XHMHYECKOTO 3JIEMEHTAa B COEIMHEHUH,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1o (opMyne COeIMHEHHUS, HaXOIUTh
IPOCTENIYI0O (OpPMYJTy BELIECTBA MO MACCOBBIM WJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BELIECTBA B PAacTBOPE, MOJIIPHYKO KOHLEHTPAIMIO BEIIECTBA
B pacTBOpE, IPOBOJAUTH PACUETHI IO YPABHEHUAM XUMHUYECKON PEaKILINU;

— pellaTh pacueTHhIE 33/1a4u MO U3YYaeMbIM TEMaM Kypca XUMUHU Pa3IMUHBIX
TUTIOB M YPOBHSI CJIOKHOCTH, B TOM YHCJIE OJMMITUAIHBIC, BHIOMpas aJeKBaTHYIO
¢usnyeckyro Moneidb, C HCHOJb30BAHMEM 3aKOHOB M (HOPMYI, CBS3bIBAIOIINX
(bU3UYEeCKHE BEIMYUHBI;

— MPUMEHSATH OCHOBHBIE OINEpAIlMU MBICIUTENbHON JESATEIbHOCTH: aHAIU3,
CUHTE3, CpaBHEHHE, 0000lleHue, CUCTeMaTu3alus, Kilaccu(uKanus, BBISIBICHHUE
MPUYMHHO-CIIE/ICTBEHHBIX CBSI3€H — JUI1 U3YYEHUsI CBOMCTB BEIECTB M XUMHYECKHX
peaKkuuii; eCTeCTBEHHO-HAy4YHble METOJbl IO3HAHMS. HaONIOJCHUE, H3MEpEHHUE,
MOJIETIMPOBAHME, YKCIEPUMEHT (peabHbIM U MBICIIEHHBII ) — JIsI OCBOCHHUS y4eOHOTO
COJIEP>KAHNS;

— pacKkpblBaTb CYIIHOCTb IMPOLIECCOB OKUCIEHUS W  BOCCTAHOBJICHUA,
COCTaBJISITb YPaBHEHUSI TMPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIMA
(METO/I0M 3JIEKTPOHHOTO OajaHca);

— YCTaHaBJIMBAaTh CBS3M MEXKIYy pEaTbHO HAOMIOIAEMbIMU XUMUYECKUMU

SABJICHUSMHU H IIpoHECCaMHu, IMPOUCXOIAIIMMHU B MAKpO- U MHKPOMHUPC, OOBSICHATH
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MPUYMHBI MHOTOOOpa3wsi BEIIECTB, COOTHOCHUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMHU
JPYTUX y4eOHBIX MPEIMETOB;

— co0mro1aTh npaBuia  Oe3omacHoM — paboTel B naboparopuu
IPU UCMOJb30BAHUM XHUMHUYECKOW TOCYIbl U OOOpYAOBaHMS, a TakKe IpaBuiia
oOparieHuss C BEIIECTBAMM B COOTBETCTBUU C WHCTPYKUUSMHU BBITIOJTHEHUS
71a00paTOpPHBIX OMBITOB M MPAaKTUYECKUX paldOT MO TMOJYYCHHI0 M COOUPAHUIO
ra3oo0pasHbpIX BeEIIECTB (BOAOpOJa M KHUCIOPOJa), NMPUTOTOBJICHHIO PAaCTBOPOB
C ONPENCIECHHOW MAacCOBOM JIOJIEM PACTBOPEHHOI'O  BEUIECTBA, PEIICHUIO
AKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCJIMHCHUI;

— JEMOHCTPUPOBAaTh  BJIAJICHUE OCHOBAMH XMMHUYECKOM TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHe Oe30MacHOro oOpalleHus C BEHIECTBAMHU, HCIOJIb3yeMbIMU
B NIOBCEJHEBHOW HM3HU, a TAaKK€ 3HAHWE MPAaBUJI MOBEICHUSA B LEISIX COEpPEKEHUS
3JI0pPOBbSI U OKPY>KAIOILEH CPEJIbl;

— Y4acTBOBAaTh B IPOEKTHO-HCCIEIOBATEIBCKON NIEATENBHOCTH XUMHUYECKOU

1 XMMHKO-3KOJIOTUYECKOU HaIIpaBJICHHOCTH.

K xonmy oOydenus B 9 kJjiacce mpeIMETHBIE pPe3yJbTaThl M3YyYEHHUS Kypca
BHCYPOYHOM JEATEITHHOCTH « XUMHUS B SKCIIEPUMEHTAX M 3a/1a4ax» JIOJDKHBI OTPaXkaTh
chopMUpPOBAHHOCTH y OOYJArOIIMXCS YMEHUM:

— PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMAYECKUN JICMEHT,
aroM, MOJICKYJIa, NOH, KaTHOH, aHUOH, JIEKTPOOTPHUIATEIILHOCTD, CTETICHb OKHCIICHHUS,
XUMUYECKasl PeaKIus, TeroBor 3((PeKT peakiuu, Mok, MOJIIPHBIA 00bEM, PacTBOp;
AJIEKTPOJIUTHI, HEAJIEKTPOIIUTHI, JIEKTPOJIUTHUECKAS UCCOIUAITHS, PEAKIIUA HOHHOTO
oOMeHa, THUAPONIM3 coyiel, oOpaTuMble W HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  PEaKIUHU,  OKHUCIUTEIb, BOCCTAHOBUTENb,  OKHCIICHUE
U BOCCTAHOBJICHHE, JJICKTPOJIH3, aJUIOTPONHs, aM(DOTEPHOCTh, XUMHYCCKas CBSI3b
(KOBaJICHTHAsA, WOHHAsI, METAJUIMYECKasi), MEXMOJCKYJISIPHbIE B3aUMOJICHCTBUS

(BomopoaHas CBs3b, Cuibl Ban-gep-Baanbca), KOMIUIEKCHBIE  COEIUHEHUS,
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KPUCTAJUTMYECKHUE PEIIECTKH, KOPPO3Us METAJIOB, CIUIABBI; CKOPOCTh XUMHUYECKOU
pEaKlnu, KaTalun3, XMMUYECKOE PABHOBECHUE, JIEMEHTBI XUMUYECKON TEPMOIMHAMUKH
KaK OJIHOM M3 TEOPETHUUYECKUX OCHOB XMMHH; MPEJIEIBHO JOMYCTUMAasi KOHIICHTpaIlus
(I1OK);

— WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XUMHUYECKUX  TOHSTUH
Y IPUMEHSITh 3TU MOHATHA MPU OMKMCAHUM BEUIECTB U UX MPEBPALICHUN;

— HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS (DOPMYIT BEIIECTB
Y YPaBHEHUU XMUMUYECKUX PEAKIUN;

— ONpeAesiATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOIO COCTAaBa, MPUHAJICIKHOCTh BEIIECTB K ONPEACICHHOMY
KJIaCCy COCMMHEHUN 1Mo (popMyiaM, BUIABI XUMUYECKOMN CBsI3W (KOBAJIEHTH asi, MOHHAs,
MeTajlinyeckas) B HEOPraHMYEeCKHUX COCIMHEHHUSAX, 3aps]] MOHA 10 XHUMHUYECKOH
dbopmyiie, XxapakTep cCpeabl B BOJHBIX PaCTBOPAX HEOPTaHMYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOT'O BEUIECTBA;

— packpeiBarb  cMbici  llepmogmueckoro 3akona .M. MeHnneneeBa
U JEMOHCTPHPOBATH €ro MOHMMAaHHE: ONUCHIBATH U XapaKTEPU30BATh TaAOIMYHYIO
dbopmy Ilepuomuyeckold CUCTEMBbI XUMHUUYECKHX JJIEMEHTOB; OOBSCHSITH CBSI3b
noJiokeHus snemeHTa B llepuomuueckoid cucreMe ¢ pacnpeieieHUEM 3JIEKTPOHOB
M0 PHEPreTUYECKUM YPOBHSIM, MOJYPOBHSIM U OpPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
MIEPHOJIOB; BBIJCIISATH OOIME 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB JIEMEHTOB M MX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX W OKHUCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCH/IOB) B MpeeNiax MajbIX MEPHOJIOB U TIIaBHBIX MOJATPYIII C YYETOM
CTPOEHUSI UX aTOMOB;

— PacKpbIBaTh CMBICI TEOPHUH AIEKTPOIUTUUECKON qUccouanuu, 3akoHa ['ecca
U €ro CIEICTBUHM, 3aKoHa JEHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH WN3MEHEHUS
CKOPOCTH XMMHYECKOW PEAKIINM, HAMPABICHUS CMEMIEHUS XUMUYECKOTO PABHOBECUS
B 3aBUCHMOCTHU OT Pa3IMUHbIX (PAKTOPOB;

— KJacCU(UIUPOBATh XUMHUUYECKUE JJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBa,

XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBY YYacCTBYIOUIMX B PEAKIMU BEILECTB,
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o TErIoBOMY 3(QeKTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, IO W3MEHEHUIO
CTETICHEH OKHUCICHHUS] XMMHYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHUIO
Karajin3aropa);

— XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKHX COCAUHEHUH, TONTBEP)KIas STO OIKCaHUE
MpUMEPaMH MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XWMHUYECKHUX
peaKuum;

— COCTaBJIATH YPAaBHECHHMS: DJICKTPOTUTHICCKON JUCCOIMAINHA KUCIIOT, TIeJIoueit
U COJICH; MOJHbIE U COKpAICHHbIE YPaBHEHHUS pEaKlMii MOHHOrO OOMEHA; peaKluid,
MOJATBEPKIAIONINX CYHIECTBOBAHWE T'E€HETUYECKOM CBS3M MEXKIY BEIllECTBaMU
Pa3IMYHBIX KJIACCOB;

— pacKkpblBaTb CYHIHOCTh TMPOLIECCOB TUAPOJU3a COJEH  IMOCPeaACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX M MOJEKYJSPHBIX YPaBHEHHM peakIui, CYIIHOCTb
OKHCJTUTEITLHO-BOCCTAHOBUTEIILHBIX peaKImii MTOCPEICTBOM COCTaBJICHUS
AIEKTPOHHOTO OajtaHca ITUX PEaKIIHiA;

— TIPelICKa3bIBaTh XapaKTep CPebl B BOJHBIX PACTBOpPaxX COJICH;

— XapakTepu3oBaTh (OMUCHIBATh) (U3MUYECKME W XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, rpadut, aiMas, KpeMHUH, a3ot, ¢ocdop, cepa,
XJIOp, HATPUU, KaJIUM, MarHui, KaJbIUi, ATFOMUHUM, JKee30, MeJlb, IIUHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCIE€ WX BOJHBIX PacTBOPOB
(ammuak, xJ0poBOJOpPOA, cepoBomopon, okcuabl yraepoaa(ll, IV), kpemuus(IV),
azora(l, II, I, IV, V), dochopa(lll, V), cepsi(IV, VI), cepuucras, cepHas, a3oTHas,
dbocdopHast, yrompHas, KpeMHUEBas KHUCIOTHI, OKCHJbI W THUIPOKCHIBl METAIJIOB
IA-I1A-rpynn, amromunusi, Menu(Il), nuuka, sxeneza(Il u I1);

— TIOSICHATH COCTaB, OTACIBbHBIC CIIOCOOBI TOTYYEHUS W CBOWCTBA CIIOYKHBIX
BEILLECTB (KHUCIOPOACOEpKAIME KHUCIOThl XJIOpa, a30TucTas, OopHasd, YyKCycHas
KUCTIOTBHl M uX coiu, ranoreHuabl kpemHusi(IV) u dochopa(lll u V), nepmanranar
KaJIusi);

— OIHCHIBATH POJIb BAKHEHIIINX N3y4aeMbIX BEIIIECTB B MIPUPOIHBIX MPOIIECCaXx,

HX BJIMAHUC HA JXUBBIC OPIraHU3MbI, IIPUMCHCHUEC B PAa3JIMYHLIX OTPACIIsAX DKOHOMUKM,
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UCIIOJIb30BaHME JJIs1 CO3/IaHUSI COBPEMEHHBIX MaTepUalioB M TEXHOJIOTUI; TPOBOIUTH
peaKkiMy, TMOATBEPKIAIONIME KAUYEeCTBEHHBIM COCTaB  Pa3MYHBIX  BEIIECTB,
pacIio3HaBaTh OMBITHBIM MTYTEM COJAEPIKAIINecs B BOAHBIX PACTBOpPaxX MOHBI: XJIOPH -,
opomuna-, uoaua-, cyaedar-, docdar-, kapOoHaT-, CUIUKAT-, CyIbPUT-, CyTbOUI-,
HUTpAT- U HUTPHUT-HOHBI, TUIPOKCUA-UOHBI, KAaTHOHBI aMMOHHUS, MarHUS, KaJIbIIHS,
anmoMuHMS, xKeneza(2+) u xenesa(3+), meau(2+), HUHKA;

— OOBSCHATH W MPOTHO3MPOBATH CBOWMCTBA BAXKHEHIIMX M3y4aeMbIX BEIIECTB
B 3aBHUCHUMOCTH OT MX COCTaBa W CTPOCHHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH
OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B Pa3IUYHbIX
YCIOBHUSIX HA OCHOBE pPACCMOTPEHHBIX OSJEMEHTOB XUMUYECKOHM KUHETUKH
¥ TEPMOJMHAMUKH,

— BBIYHUCIISATb OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (PopMyIie COeTUHEHNS, MAaCCOBYIO JIOJIO
BELIECTBA B pAacTBOPE, MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JEMEHTa B COCIUHEHMH,
MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PAaCTBOPE, HAXOAUTh MPOCTEHIIYI0 hopMyITy
BEIIIECTBA TI0 MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB, MPOBOJUTH PACUETHI
M0 YPaBHEHUSAM XUMHUYECKHX PEaKIMil C y4eTOM HeIoCTaTKa OJHOTO U3 PEarcHTOB,
MPAKTUYECKOTO BBIXOJA TPOJYKTa, 3HAYCHUS TemiIoBoro »sddexkra peaxiuu,
OIpEJEIISATh COCTaB CMECEH;

— pelarh pacueTHBIE 33/1a4d MO U3Y4aeMbIM TEMaM Kypca XUMUHU Pa3TUIHBIX
TUIIOB M YPOBHSI CJIOKHOCTH, B TOM YHCJIE OJMMIUAIHbIC, BHIOMpas aJeKBaTHYIO
bu3nuecKky0 Mojellb, C HCHOJb30BAHUEM 3aKOHOB M (POPMyIl, CBSI3BIBAIOIIMX
(U3UYEeCKHE BEIMYUHBIL;

— co0ro1aTh paBuiia Oe3omacHon paboThI B naboparopuu
IpU HCIONB30BAHUM XUMHUYECKON TOCYyAbl M OOOpyJOBaHWS, a TaKXe MpaBuUia
oOpaileHdss C BEHIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH BBIMOJTHEHUS
7a00paTOpPHBIX OMBITOB M MPAaKTUYECKUX padOT MO TMOJYyYEHHIO U COOMPAHUIO
ra3oo0pa3HpIX BEHIECTB (aMMHUaka U  YIJIEKUCIOTO Ta3a) W PEHICHUIo

9KCIICPUMCHTAJIILHBIX 3a4da4 IO TEMaM  Kypca, nNpeACTaBIAThL  PE3YJIbTAaTbI
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dKCIIepruMeEHTa B (opMe BBIBOJIOB, JOKA3aTEIbCTB, TPa(UKOB, TAOJIWIl W BBHISBIIATH
SMIIMPUYECKUE 3aKOHOMEPHOCTH;

— TMPUMEHATH OCHOBHBIE OIEpallid MBICIUTEILHON ACSITEILHOCTH (aHAIM3,
CHHTE3, CpaBHECHHME, OO0OOIICHUEe, CHCTEMaTU3alus, BBIABICHUE IPUUMHHO-
CJICJICTBEHHBIX CBSI3€W) MPU W3YUYECHUU CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIUH,
BJIQZICTh E€CTECTBEHHO-HAYYHBIMH METOAAMH TO3HaHUs (HAOII0/eHuEe, U3MEPEHHE,
MOJIETTMPOBAHME, SKCIEPUMEHT (peasIbHbI U MBICIICHHBIN );

— NPUMEHATH  TpaBWja  Oe3omacHOTO  oOpalieHHs ¢ BeIIeCTBaMH,
WCIOJIb3yEeMBbIMH B TTIOBCEHEBHOM JKU3HM, MPaBUiIa TMTOBEJACHUS B IENIAX COSPEKCHUS
3I0POBbSI M OKPYJKAIOIIEH MPUPOJHON Cpejpl, IMOHUMAarh Bped (OMacHOCTbH)
BO3/CHCTBUS HA KUBBIE OPTAHU3MBI ONPEICICHHBIX BEMIECTB, MOSICHATH HA PUMEPax
CocoObl YMEHBIIICHHUS W TPEIOTBPAIICHUS HX BPEIHOTO BO3JCHUCTBHUSA, 3HAYCHUE
JKUPOB, OCJIKOB, YTIIEBOJIOB IS OpraHU3Ma Y€JIOBEKa;

— HCIIOJIb30BaTh IMOJyYEHHBIC MPEACTaBICHUS O cepax mpodeccrnoHaTbHON
JIEATEIbHOCTH, CBSI3AHHBIX C HAYKOM M COBPEMEHHBIMHU TEXHOJIOTUAMU, KaK OCHOBY
UIsT MPpo()ECCUOHAIBHOM OpPUEHTAlMM M JII OCO3HAHHOTO BBIOOpAa XHUMHHM Kak
NpoPUIBLHOTO MpeaAMETa IPU MPOIOHKEHUU 00YUYEHUs Ha YPOBHE CPETHEr0 OOIIEro
o0pa3oBaHus;

— Y4acTBOBAaThb B IIPOEKTHO-UCCIEIOBATEIbCKON NESATEIBHOCTH XUMHUYECKOU

1 XMMHKO-3KOJIOTHUECKOU HaIpaBJICHHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunmeHnoBanue
Ne pasaesioB u TeM Kypca | KoumnuecrBo ®opma padoThlI/XapaKTepPUCTHKA
. IIporpammHoe coaep:xkanue
n/n BHEYPOYHOM 4acoB AeATeJbHOCTH 00y4aroIuXCcs
AeATEeNTbLHOCTH

Paznen 1. [lepBoHayajibHble XUMUYECKUE TOHATHS

1.1 | Xumus — BakHas 00J1acTh 2 XuMus — BaxkHas 00JIACTb E€CTECTBO- | Bwinoanenue meopueckux 3a0anuii, PacKpbIBAIOLINX
€CTECTBO3HAHUS 3HaHUS U MPAKTUYECKOHN JESATENbHOCTU | POJb XUMHUHU B IPUPOJE U )KU3HU YEIOBEKA, €€ CBS3b
U MPaKTU4ECKON YenoBeKa. C IPYTMMH HayKaMHu.
JeSITENIbHOCTU YesIOBEeKa [IpaBuna Ge3zomacHoro oOpaueHus | Ilposedenue sxcnepumenma:.
C BEIECTBAMH M  J1a0OpaTOpHBIM | e M3yuenne M onucaHue (U3MYECKUX CBOMCTB
000pyIOBaHUEM. 00pa3I10B HEOPraHMUECKUX BEIECTB.
YHucTeie BeliecTBa U CMECH ellpaBuia pabGoThl B JabOpaTOpUM U MPHEMBI
oOpatieHus ¢ JJabopaTOpHBIM 000PYTIOBAHUEM.
e Paznienenue cmecen
1.2 | BemectBa U XUMHUYECKHE S) ATOMBI,  MOJEKYyJbl, XUMHUYeckue | BeisBienue  pazmuuuii  Mexay — usnueckuMu

pCaKknu

a7eMeHThl. BeniecTtBa MoOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOT'O CTPOCHHS.
Xumuueckas GopMmyna.
OTHOCHTENIBFHAS aTOMHAs Macca.
OtHOcHUTENIbHAs MOJEKYJIIpHAs Macca.
MaccoBas IO XUMHYECKOT0O
3JICMCHTA B COCIUHCHUU. KOHI/IHGCTBO

BelecrBa. MossipHass macca. Pacuersl

Y XUMHUYECKUMHU SIBJICHUSMH.

Pacno3naBanue pU3NUECKNX U XUMUYECKUX SBIICHUM.
OnpeneneHre MNpPU3HAKOB XMMHYECKUX pEAKLUH,
YCIIOBHM UX IIPOTEKAHUS.

PaccranoBka K03 PHUIIMEHTOB B CXeMaX XUMUYECKHX
peaKiui.

[IpoBenenne BeUHCIEHUN MO QopMmylaM H ypas-
HEHUSIM XUMUYECKUX pPEeaKIuil.
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1o ¢popMysaM XUMUYECKUX COCIMHEHUH.
MousipHass Macca CMECH  BEILECTB.

MonbHas JIOJISt XUMHYECKOTO
JJIEMEHTA B COCIMHEHUH.

XuMHUYeCKass peaklus U €€ NPU3HAKU.
VYcenoBusi NpOTEKaHUS  XUMHUYECKUX
peakuuii. TUNIBI XUMAYECKUX PEAKIUM.

Pacuersl o XMMHUYECKUM YpPpaBHCHUSAM

Ilposeoenue sxcnepumenma:

e Onucanne (puU3MUECKUX CBOMCTB 0Opa3lloB Heopra-
HHYECKHX BEIIECTB — METAJIJIOB M HEMETAJIJIOB.

e HaGmroneHne Gu3nUecKuX U XUMUYECKUX SBJICHUH.

e HaOmoieHrie u onmucaHue MPHU3HAKOB TMPOTEKAHUS
XHUMHYECKUX PEAKIIUN Pa3HBIX THUIIOB.

Pewenue 3a0ay 1O

bopMmynam
U YpPaBHEHHSIM XHMUYECKUX PpEAKIUN pPa3IMIHOTO

pacuemHnslx

YPOBHSA CJIOKHOCTHU, B TOM YU CJIC OJIMMIINAIHBIX

Hroro no pazgery

7

Pa3nen 2. Bakueiilue npejacras

UTECJIN HEOPraHu4€CKUX BEIIECTB

2.1 | Bo3nyx. 4 [IpencraBnenuss o razax. Bosayx. | [Iposedenue sxcnepumenma:
ITonsarue o rasax. 3akoH ABoraszo. OTHOCHTEILHAY | o O3HaKoMJICHUE C 06paSHaMI/I OKCHUJOB U OIIMCAHUE UX
Kucnopon. Oxcuipbt IUIOTHOCTB I'a30B. CBOIICTB.
Onpezienienne  OTHOCHTENBHOH MONE- | o [Tonvyenne, cobmpaHue KHCIOPOAA, M3YUEHHE €ro
KYJSIpHOU MacChl ra3zoo0pa3HOro CBOMNCTR
BElleCTBA IO M3BECTHOM OTHOCH- P
. euleHUe  pacuemHviX  3a0ay  TO  yPaBHCHHIM
TENbHOM IJIOTHOCTH. 9
XHUMHAYECKUX peaxuuii n TEPMOXUMHUYECKHM
O0BeMHBIE OTHOILIEHHUS rasoB
YPaBHEHUSIM PA3JIMYHOI'O YPOBHS CJOKHOCTHU, B TOM
MIPU XUMUYECKHUX PEAKLIUSIX.
YHCIIE OTUMITHAIHBIX
Kucnopoa. O30H.
Tennoson ap ekt XUMHUYECKON
peakiuu
2.2 | Bomopon. 4 Bonopon. CBolicTBa Bopopona. | Ilposedenue sxcnepumenma:

ITousTie 0 KUCIO0TAX
n COJIAX

[Tonyuyenne U nmpuMeEHEHHE BOAOPOAA.
TloHsiTE O KMCIOTAaX U COJIIX

e [Tony4yenue u cobupanue Bo10poa.

e B3aumoneiicTBiE KUCIIOT C METAJUIAMHU.

Pewenue pacuemnvix 3a0ay 10  YpPaBHEHUSIM
XMMHMUYECKUX peakuui, B TOM UHUCIE TEPMO-
XUMUYECKAM
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2.3 | Boxa. PactBopsl. Boga. Boma kak  pactBoputens. | [Ipogedenue sxcnepumenma:.
[TonsTe 00 OCHOBaHUAX PactBopbl. HachblieHHble ¥ HEHAChHI- | @ [IpUrOTOBJIEHHE  PAcCTBOPOB C  ONpPENEIEHHOM
IICHHBIC PAacTBOPbL.  PacTBOPUMOCTH |  maccoBoif oneif pacTBOPEHHOrO BELIECTRA.
BelecTs B Bojie. CrOCOOB! BEIDAKCHUS | Peyyenue 3a0ay ¢ WCTIONB30BAHHEM — TOHSTHIA
KOHICHTPAMK  paCTBOPOB. MAaCCOBAA | «vaccoBasi OIS BEIIECTBA B PACTBOPE»; «MOISpHAs
AOJIA PpacTBOPEHHOTO BCIICCTBA, | xoHIIEHTpPAalMUs», C  HCIOJB30BAHHEM  KPUBBIX
MOJISIpHAas KOHLIEHTPaLUs. PacTBOPHMOCTH
XUMHUYECKHUE CBOMCTBA BOBI.
[Tonsitue 06 ocHoBaHuUsX. UHIUKATOPBI
2.4 | OCHOBHBIE KJTaCChI Knaccudukanus Heoprannueckux | CoctaBienue GpopMya OKCHUAOB, KUCIOT, OCHOBAHUH,
HEOPraHUYECKUX COEJIMHEHUM. cojled W MX Ha3BaHMUM 1O MEXAYHapOIHOU
COCIMHEeHNNU Okcuabl.  T'mapokcuasl.  KHCIOTBL | HOMEHKJIATYpE.

OcHOBaHUsl pacTBOpUMBIE (II€JI0YHN)
U HepacTBOpUMbIe.  AMdoTepHbIe
okcuasl u  ruapokenael.  Coun.
dusnueckue M 00IME XUMHUYECKUE
CBOMCTBAa IMEPEUMCICHHBIX KJIACCOB
HEOPraHUYECKUX  COEIMHEHUH, HX
obmue CIoco0bI MOJTy4eHHUs,
npuMeHeHue. ['eHermueckas  CBsI3b
MEXAYy KJlaccaMM HEOPraHMYEeCKHX

COeIMHEHUN

CocraBneHue MOJEKYJSPHBIX YPaBHEHHM pEaKUUi,

WJUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA U CIIOCOOBI

MOJIYYCHUSI BEIIECTB HM3YYCHHBIX KIACCOB/TPYIIIL,

a TaKKe NOATBEPKIAAIOUIMX TEHETUYECKYI CBS3b

MEXIy HUMH.

IIposedenue sxcnepumenma:

eOrmpeneneHre pacTBOPOB KHUCIOT U HIenoveit
C MOMOIIIbIO UHIUKATOPOB.

e B3auMoneicTBUE KHUCIOT C METalaMH, pPeaKUui
HeWTpanu3zauuu. Peaknius HeuTpaau3aluu.

e BzanMopeiicTBue  pacTBOpa  CEpPHOM  KHMCIOTBI
¢ okcuaom menu(Il).

e [loiyueHue HEPaACTBOPUMBIX OCHOBAHUHN U U3yUCHUE
UX CBOMCTB.

e BriTecHeHHE OJHOro METaljla APYruM U3 pacTBOpa

COJIN.
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e B3anmoielicTBrE THIPOKCU/IA [IMHKA C pacTBOpaMu
KHCJIOT U IIIEIOUCH.

Pewenue skcnepumenmanvhvlx  3a0ay 1O TeMe
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETMHEHUID.
Pewenue pacuemmuvix 3a0au 1O  ypaBHEHUSM
XUMUYECKUX PEAKIHUN pa3HbIX THUIIOB MU YpPOBHEH

CIIOXKHOCTH, B TOM YU CJIC OJIMMIIMAIHBIX

Hroro no pazaemny

18

Pa3nea 3. llepnoaunyveckuii 3akon u [lepuoanuec
CTtpoenue aToM0OB. XUMHUYECKAs

Kas cucTeMa XuMuiecknx iemenToB .M. MenaeieeBa.
cBsi3b. OKHCIUTETBHO-BOCCTAHOBHUTE/ILHbIE PeAKIIMU

3.1

[Tepuoanyeckuit 3aKoH
u [lepuoanueckas
CUCTEMa XUMUYECKHX
AJIEMEHTOB

H.N. Menneneena.
Crpoenue atoma

4

[lepuoanueckuii 3aKOH XHUMHYECKHX
anementoB .M. MenaeneeBa u crpoe-
Hue aroMa. CocTaB aTOMHBIX AJIED.

Crtpoenue 000104 eK

aTOMOB

3JIEKTPOHHBIX
nepBblx 20  XMMHYECKHX
snemMeHToB llepuognyeckoil cHCTEMBI
XUMU4YecKux d3aeMeHToB J[.MI. MeH-
Jierneena.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOMCTB
aTOMOB paJuyca aTOMOB XMMHYECKUX
3JIEMEHTOB, METAJIJIMYECKUX U HEMETAJI-
JIMYECKUX  CBOMCTB MO  rpynmnam
U TIeproiaMm.
N3menenue KHCJIOTHO-OCHOBHBIX

CBOICTB COCI[I/IHGHI/IfI XUMHYCCKUX
DJIEMEHTOB B IIEPUOAAX U IPYIIIAX.
XapakTepucTUKa XUMHUYECKOro 3je-

MEHTa Mo ero mnojoxxenuto B llepuo-

nudeckon cucreme .M. Menneneesa

MogenupoBaHue CTpOEHHE aTOMa, DHEPreTUYECKUX
YpPOBHEH M TOAYPOBHEW NIPU IOMOIIM PUCYHKOB,
QJIEKTPOHHBIX ~ KOHQUTYypaii ®  3JIEKTPOHHO-
rpadguaeckux GopMyII.

OO6bsacHeHne o0IMX 3aKOHOMEpPHOCTEH B M3MEHEHUU
CBOMCTB XMMHYECKHX DJIEMEHTOB.

CBOVICTB

HpOFHOBI/IpOBaHI/IC n XapaKTCPUCTHUKA

XAMHYECKUX  JJEMEHTOB M  HX  COCOUHCHHUH
Ha OCHOBaHUM 3aKoHOMepHocTer Ilepuogmueckoit
CHUCTEMbI XUMHYECKHUX DJIE€MEHTOB.

Ilposedenue sxcnepumenma:

o O3HaKOMJICHHE c oOpasumamu METaJUIOB

1 HEMETAaJIOB.

HnousuoyanvHvle unu epynnosvie npoekmsl no meme
«llepuonnueckuit 3akoH u llepuonuueckasi cucrema
xumuueckux aementoB .M. MenneneeBa. CtpoeHue

aToMa»
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3.2 | Xumudeckast CBS3b. 5 XuMmu4eckas ~ CBS3b, €€ BHIBL | MOJenMpoBaHHE CTPOCHUS MOJIEKYJ IPU MOMOIIN
OkucauTenpHo- MexaHu3Mbl 00pa3oBaHUs KOBAJCHT- | PUCYHKOB, MOJICIICH, JICKTPOHHBIX M CTPYKTYPHBIX
BOCCTaHOBUTEIBHBIE HOW ¥ MOHHOM CBSI3H. dbopmy.
peaxkuu DNeKTpOHHBIE M CTPYKTypHBIe (op- | PacctanHoBka KOI(QQGHUIIMEHTOB B CXEMax OKHCIH-

MYJTbI BelecTB. KaTHOHBI 1 aHUOHBI. TEJNbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  METOJOM
Kpucrammueckue u aMop(HBIE | AEKTPOHHOro OajaHca.
BelecTBa. THMBI KpUCTAUIMYECKUX | [IposedeHue skcnepumenma:
PEIIETOK. ¢ OBITHI, UJUTIOCTPUPYIO LI € OKHCITUTENIbHO-
OKHCIATEIHLHO-BOCCTAHOBUTEILHBIE BOCCTaHOBUTCIIbHBIC PCAKIMH.
peaknuu Pewenue  pacuemnvix 3a0au  1mo  dopmynam
U YPaBHCHHSIM XUMHYECKHX PEAKIM Pa3HBIX THIIOB
Y YPOBHEH CJIIO)KHOCTH, B TOM YHUCJIC OJIMMITUATHBIX
Hroro no pazneny 9
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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9 KJIACC

HaumeHnoBanmue
Ne pa3aesoB M TeM Kypca KouaunvecrBo ®opma padoThI/XapaKTepPUCTUKA
. IIporpammHoe cogepkanue
n/n BHEYPOUHOI 4acoB AeSITeJbHOCTH 00y4aK U XCs
AesITeJIbHOCTH
Pa3nen 1. BemecTBO M XMMHYecKasi peakuus
1.1 | IloBTOpenue 3 [loBTOpenue u yriyOneHue 3HaHUM | Pewienue KauecmeeHHvlX U — pacyemuvlx  3a0ay
U yriyOieHne 3HaHu’ OCHOBHBIX pa3/ielIoB Kypca XHMHH | [10 YPABHEHUSAM XUMUYECKUX PEAKIIUM.
0 BELIECTBE 8 «kmacca. Ilepuomgmueckuii 3akoH | MHOusuOyanrbHvle Uiy  2pynnogvle  NpPOeKmol.
n Ilepmonmnueckas cucrema xumu- | [lepuonnueckuii 3akon .M. Menneneesa u pasButue
yeckux anemeHToB [[.V1. MenzaeneeBa. | coBpeMeHHON (DU3UKH U XUMHH
Crpoenue BemiecTBa. XHUMHYECKast
CBsI3b. MEXMOJIEKYJISAHBIE B3aUMO/IEH -
CTBHUSI. Tunet KpH CTAJTMYECKUX
PELIETOK.
OcCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIUHECHUN
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH ) OneMeHTbl XuUMUYecKOoW TepMmoauHa- | OObsCHEHME M NPOTHO3UPOBAHHUE  3aBUCHUMOCTH

MPOTEKAHUS XUMUYECKUX
peakuui

MUKHU. 3aKkoH [ecca.

CKOpOCTh ~ XMMHUYECKOH  peaKIliu.

@akTopsl, BIMAKOIUME HA CKOPOCTb
XUMHUYECKON pEeaKIu.

[lonsiTHE O XMMHUYECKOM pPaBHOBECHH,
npuHuun Jle [latense.
OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE

peakiuu

CKOPOCTM XMMHUYECKOW PpEAKIUU OT Pa3IUIHBIX
(axTopoB.
[Iporuo3upoBanue BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKINI B Pa3IMYHBIX YCIOBUSX.
CocraBieHue  ypaBHEHUH  OKHCIHTEIBHO-BOCCTA-
HOBUTEJIbHBIX DPEAKIMH C MCIOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OayaHca.

IIposeoenue sxcnepumenma:

e 13yueHue

3aBUCUMOCTH CKOPOCTH XUMHYECKON

PEaKIMK OT Pa3IUYHBIX (PAKTOPOB.
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ePenieHMEe DSKCIEPUMEHTANbHBIX 3aJad IO TEMeE
«OKHCIUTENBHO-BOCCTAaHOBUTEIILHBIE PEAKIIUNY.
Pewenue pacuemnvix 3a0au PazIUYHOTO YpPOBHS
CIIOKHOCTH, B TOM 4YHCJIE OJIMMIHUAIHBIX, IO TEME
«OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHUS XUMHU-
YECKUX PEAKLIAIN»

1.3 | DnexTponuTuyeckas 3 DeKTponuTHYecKas nucconuanus. | CocraBieHue ypaBHEHHUH JUCCOLMALMM  KHUCIIOT,
JUCCOIUAITHS. XUMHYECKHE peaklUd B pacTBOpax. | MIEJI0Ye W COJeid, MOJHBIX U COKPAIlEHHBIX MOHHBIX
XUMHUYECKHE peaKuu CunbHble u cialble DJEKTPOJNUTHL | YpaBHEHUH peaklHuii HOHHOTO OOMEHa, KpaTKHUX
B pacTBOpax Crenenp JuccolManuy, KOHCTaHTa | HOHHBIX YPaBHEHHM pEaKIUil THAPOIN3a COEH.

nucconuanuu. MonHoe mpousBenenue | [lposedenue sxcnepumeHma:
BOJibl. BoopoIHBIN TTOKA3aTEND. e Peakiimu mOHHOTO OOMEHA.
Peakuuu noHHoro obMeHna. I'MIpOIN3 | e PacriosHaBaHWe pacTBOPOB coleil € ITOMOIIBIO
coJieit WHJIUKATOPA.
e PacriosHaBanue HEOPraHUYECKUX BEIIIECTB
C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUil Ha NOHBI.
e Permienne sKcriepuMeHTaIbHBIX 33/1a4 10 TEME.
Pewenue Ka4yecmeeHHbIX u pacuemHuvix
3a0au PA3IAYHBIX TUIIOB W YPOBHEW CIIOXKHOCTH,
B TOM  4YHUCIE€  OJNUMIHUAQJHBIX, IO  TeMe
«DNEeKTPOJUTHYECKAs JUCCOIUAnui. XHUMHYECKUE
pPEaKIuu B pacTBOPaX»
Hroro no pasaeny 11
Pa3znen 2. HemeTan bl M UX COeIUHEHUSA
2.1 | O6mas xapaKTepuCTUKa 2 OO0m1ast XapakTepUCTHKa HEMETAIIOB. | [Iposedenue sxcnepumenma:.

XUMHUYECKUX IJIEMEHTOB
VIIA-rpynmsl. ['anorenst

lanorensl. Xyop M ero BaxkHeHIue
COCITUH CHUS

e O3HaKOMJIEHHE C 0OpasliaMy MPUPOAHBIX XJIOPHUIIOB
(rasmoreHu10B).

e II3ydyeHune CBOMCTB COJISIHON KHCIIOTBHI.
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eKayecTBeHHbIE pEaKIUM Ha XJIOPUI-, OpPOMHI-
Y MOJIA]I-NOHBI.

e [Toydenue consiHOM KUCIIOTBI, U3Y4EHHUE €€ CBOMCTB.
Pewenue kauecmeeHHblX U  pacuemHvlX — 3a0a4
BBICOKOTO YPOBHSI CJIOXHOCTH U  OJIMMIIHAJHBIX
1o teme «l'ajorensn»

2.2

OO61as xapakTepuCcTuKa
XUMHYECKUX JIEMEHTOB
VIA-rpynnsr.

Cepa u ee coequHeHUs

OOmas xapakTepuCTUKa XHMHYECKHX
snemenTtoB VIA-rpynnel. Cepa u ee
BajKHEUIINE COeTUHEHNS

IIposeoenue sxcnepumenma:

el3yyeHNMe XHMMHYECKHMX CBOHCTB pa30aBICHHOM
CEPHOM KHCIIOTHI.

e[IpoBeneHre KaueCTBEHHBIX peaKUUMi Ha Cysibhua-,
CyabGUT- U CyJIb(aT-MOHBI.

Pewenue kauecmeenmvlx u  pacuemuvix  3a0a4

pa3aMYHBIX  TUIOB U YPOBHEH  CIIOXKHOCTH,

B TOM 4YHCIE OJMMIHAIHBIX, o TeMe «Cepa u ee

COEIVHEHUS.

Hnousuoyanvuvie unu epynnogvle npoekmsl no meme

«Cepa u ee coeMHEHUS»

2.3

OO61mas xapakTepuCcTUKa
XHUMHUYECKUX JICMEHTOB
VA-rpynsl.

Aszor, hochop u ux
COE/IMH CHHUS

OOmas  xapakTepUCTUKAa DJIEMEHTOB
VA-rpymisl.

A30T 1 ero BaXHEUIINE COCTUHCHMUS.
®ocdop u ero coequHEHUS

Ilposedenue sxcnepumenma:

e II3yueHne XUMUYECKUX CBOMCTB COJIEH aMMOHHSI.

e KauecTBeHHas1 peakius Ha HOH aMMOHUS U (docdar-
HOH.

e [loiyueHne aMMuaKa U U3y4€HUE €TO CBOMCTB.

e II3yueHne cBOMCTB a30THOM KUCIIOTHI.

Pewenue xauecmeenmvix u pacuemmuvix 3a0au

BBICOKOI'O YPOBHS CJIO)KHOCTH U  OJIMMIIUAIHBIX

10 TEME «A30T €ro COCIMHEHUS.

Hnoueuoyanvuvie unu epynnosvie npoexkmovl no meme

«A3or, pochop 1 UX coennHEHUD
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2.4 | O0mas xapaKTepuCTHKa 2 OO0miast xapakTepucTuKa JJIeMEHTOB | [Iposedenue sKkcnepumenma:
XHMHUYECKHX 3JIEMEHTOB IVA-rpymnmsr. e AnicopOrnsi pacTBOPEHHBIX BEIIECTB aKTHBHPOBAH-
[VA-rpynmnsl. Yriaepoq © €ro BaXHEHIIME COE- | HEIM yriiem.
Yriepoa u KpeMHHUH, AXHCHHAL. e [lonyuenue, cobnpanue, pacno3HaBaHue U U3yUCHUE
UX COCTUHEHHUS. Kpemunii u  ero BaKHEHIINE COC- | (pojicTB YIIIEKHCIOrO rasa.
bop AUHCHHA e B3aumMHble mpeBpalieHus KapOOHATOB U THAPO-
KapOOHATOB.
e KauecTBeHHBIE peakIuu Ha KapOOHAT- U CHJIMKAT-
HOHBI.
e [Tonyuyenue oxcuaa yriepona(IV) m usydenue ero
CBOWCTB.
Pewenue skcnepumenmanvHulx 3a0ay 1O TEMeE
«BaxHelmme HeMeTaJUIbl U UX COCTMHEHUS.
Pewenue kauecmeenmvlx U  pacuemuvix  3a0a4
pPa3TUYHBIX THIIOB U YPOBHEH CIIO)KHOCTH, B TOM YHCJIC
OJTUMITUATHBIX, TIO TeMe «YTJIEepOa U KPEeMHHH M HX
CO€JTMHECHUS
Hroro mo pazaeny 10
Pa3nen 3. MeTajuibl M X COeAUHEHUS
3.1 | OGmwue cBoiicTBa METAJIOB 2 OOmiast xapakTepucTuKa XUMHYECKuX | /Iposedenue skcnepumenma:

JJIEMEHTOB — METAJJIOB Ha OCHOBAHUH
nx nonoxenus B llepuogumyeckon
CHCTEME 3JEMEHTOB

AN. Mengeneera u

XMUMHUYECKUX
CTPOEHHUS
aTOMOB.

Mertanis! |A-u [|A-rpynm.
ATOMHHMUI.

Mertamnsl b-rpynn. Menp u cepedpo.

e B3anmoielicTBEe METAJUIOB C BOJIOW, C pacTBOpaMu
COJICH M KHCJIOT.

Pewenue kauecmeenuwvix u pacuemuvix  3a0ay

pa3MYHbBIX TUIIOB U YPOBHEW CIIO)KHOCTH, B TOM YHUCJIE

ONIMMIIMAJHBIX, Mo TeMe «OOmme  CBOMCTBA

METAJIJIOB».

Hnoueuoyanvuvie unu epynnosvie npoexkmovl no meme

«CBOWCTBa METAJJIOB U UX IPUMEHEHU E)
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Hunk. Xeneso.

Koppo3zus meTannos.

CrutaBbl METaJIOB.

Oomme criocoObI MOTyYeHUsI METAJIOB.

OnexTponus
3.2 | BaxHeimme MeTaibl Mertanmsl A-rpynm. [enounsie | IIposedenue sxcnepumenma
U X COCIMHEHUS MeTaJIJIbI U ux BaXHEHIINE | o OKpalIMBaHKE MIAMEHHU COJISIMU METAILIOB.

COCIMHCHUAL. Ilenouno3eMeNbHbIC | o BsanmoeiicTBIHE THAPOKCHIOB HATPHS M KaJbIS
METAIIIBI, MAarHu# M MX BAKHEHIIHE | ¢ oxcpnom yraepona(IV) H KHCIOTAMH.
COEAMHEHHUSL. .

N . ellccnenoBanue CBOMCTB KapOOHATOB M THAPO-
AMOMMHMI M €ro BaXKHEWIIHE coe- .

KapOOHATOB KaJIbIUs, )KECTKON BOJIBI.

JTUHEHUSL.

Metannsl b-rpynn. Menes u cepedpo
U UX BaXHeHmme coeauHeHus. [[uHK
U €ro BakHelIe coequHenus. JKemnes3o
M €ro BaKHEHIIMe COSAUHCHUS

e ccnenoBanue aMm(pOTEPHBIX CBONMCTB THIPOKCHIOB
AIOMHUHHUS U [TUHKA.

elI3yueHne MPOIECCOB TMOJMYYEHUSI THUIPOKCHIOB
xKelesza, UX XMMHUYECKUX CBOMCTB.

¢ KecTkocTh BOJbI U METO/BI €€ YCTPAHEHHUS.

e KauecTBeHHbBIE peaklMd Ha MOHBI MarHus, KaJblus,
aTIOMUHUSA, IIUHKa, kene3a(2+), keneza(3+),
menu(2+), cepedpa(+1).

Pewenue skcnepumenmanvHuix 3a0ay  TO TeMe

«BaxHeilie MeTasuibl U UX COEIUHEHUS.

Pewenue kauecmseenmvlx U pacyemuvlx  3a0au

pa3IMYHBIX TUIOB U YPOBHEW CIIOKHOCTH, B TOM

qycle ONUMIHUAAHBIX, MO Teme «Mertamisl U HX

COCITUHCHUSD .

Hnoueuoyanvuvie unu epynnosvie npoekmovl no meme

«Bakuelnmme MeTaiiIbl M1 UX COSIMHCHUS)

Wroro no pazneny
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Pa3znen 4. XuMusa u okpyskaias cpeaa

4.1 | BemecTBa u MaTepHabl 2 Baxmueiimme BemectBa U Martepuansl, | [Iposedenue skcnepumenma:
B YKU3HH YEJIOBEKA. 00J1aCTH X TPUMEHEHUS. e Onpe/ieicHHe KUCIAOTHOCTH IPHPOIHBIX BOJI.
OCHOBBI 3KOJIOTHYECKON HoBble Marepuanbl W TEXHOJOTHH. | ¢ Moe/mpoBaHue Iporecca 06pa3oBaHus KHCIOTHOTO
I'PaMOTHOCTH [TpUHIUTIBI «3€TIEHON XUMUM. JOYKJIS, H3YHEHUE ero BO3efCTBHIS Ha MATEPHATH.
XuMAS M 30POBLE. IKONOrHIeCKHe Hnousuoyanvuvie unu epynnogvie npoexkmsl no meme
MpoGIIeMBI, CBA3AHHBIE C COSIMHEHILMY «BermiecTBa U MaTepuabl B )KU3HU YeJIoBeka. OCHOBBI
YIICpoaa,  a3oTd,  CCpel,  TAKCIBIX | 516 norpaeckoil rpaMOTHOCTHY
METaJIOB
Uroro mo pazneny 2
Pazgen S. O6001meHue 3HAaHU I
5.1 | IloBTOopenue u 0000OIICHNE 4 [ToBTopenue u o00606mIeHNEe 3HaAHUM, | [IposedeHue skcnepumenma:
3HAHWI OCHOBHBIX pa3aciioB MOJIYYCHHBIX IIPpU MH3YUCHHUH KYPCOB e Pertienue SKCIHCPUMCHTAJIBHBIX 3aJa4 II0 TEME
KypcoB xumuu 8-9 knaccos XumMuu 8-9 KiaccoB «MeTaubl, HEeMETaIUTbI U UX COCIMHCHUSI.
Pewenue kauecmeenmvlx u  pacuemuuix  3a0a4
pPa3TUYHBIX TUIIOB U YPOBHEH CJIIO)KHOCTH, B TOM YHCJIC
OJIUMITUAJTHBIX, TIO U3YYCHHBIM TEMaM
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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