I'ocynapcrBenHoe 0ro1:keTHOE 001Ie00pa3oBaTe/ibHOe yupexaeHne Camapckoi
o0JiacTu rumMHa3us ropoaa CoI3paHu ropoackoro okpyra Coi3panb
Camapckoii o6s1acTu

PaccmoTpena CornacoBana YTBepxkaeHa

Ha 3aceaHru Kaeapbl 3aMeCTHTENb TMPERTOPa ITpukaz Ne_269-

€CTCCTBCHHO-HAYYHBIX o YBP on oT

TIACIATLINH 29.08.25 .
28.08.2025 . JIMPEKTOp FHMHA3HH

[TpoToxo Nel r.Cei3panu

ot 28.08.2025 . — Tumiuza O STmosnosa C.IT

3aBenyromnuit kadeapoi

Mansiruaa E.A.

PABOYAS [TPOI PAMMA
KYPCA BHEYPOUHOM JESATEJIBHOCTU

XUMUA
B OKCIIEPUMEHTAX U 3AJTAYAX

8-9 ki1accehl

C=RU, O=I'BOY rumHasus r. Cbi3paHu,
CN=Amonosa CseTnaHa lNeTpoBHa,
E=zu_gymn_szr@63edu.ru

00a150cf 7983d585¢ch
‘l ‘\ 2025-10-10 22:14:00

Co13panp,2025



X46

ABTOP:

Acanosa JI.H1., xkaHgujaT nenaroruueckux Hayk, AOLEHT, CTapIIMi HayuyHbld coTpyaHUK LleHTpa
MaTeMaTH4YE€CKOT0 U €CTECTBEHHO-HayuHoro obmero obpazosanus ®I'BHY «Uucturyr conepxanus
u MeTo70B obyuenus uM. B.C. JlenneBay

PeneHn3eHTnl:

llabanuna E.A., kanauIaT NeAaroruyeckux Hayk, JOLEHT Kadeapbl eCTeCTBEHHO-MaTeMaTHYeCKOro
obOpazoBanuss ['AOY JIIO BO «BnaguMupckuii HMHCTUTYT pa3BUTHUS 0Opa3oBaHUs HMEHHU
JI.L1. HoBUKOBOI1»

Jlanuna FO.B., crapmuii 1npenogaBaTenb Kadeapbl €CTECTBEHHOHAy4YHOro 00pa3oBaHUs
I'AY JIIIO HCO «HoBocuOMpCKHII MHCTUTYT MOBBIIIEHUS KBaTU(UKAIMU U TEPEHOATrOTOBKH
pabOTHUKOB 0Opa30BAHUS»

XuMusl B JKCIIePUMEHTaxX M 3ajadax. 8—9 kiaccsl : paboyas mporpamMma Kypca BHEYPOUHOH
nestenbHoCcTH / J.LW. AcanoBa. — MockBa : ®I'BHY «MHCTUTYT conepkaHUsS U METOIOB OO0 yUCHHS
uM. B.C. JlenneBar, 2025. — 42 c.

ISBN 978-5-6053656-7-9

[IpennaraeMslii Kypc BHEYpPOUHOH IEATEIBHOCTH IOMOJIHSAET U PACIIUPAET NpPOrpamMmy Kypca
XUMUU 0a30BOr0 YpOBHS, H3y4aeMOro B OCHOBHOH mikoine. IIporpamma mnpenycmaTpuBaer
OpraHu3aluio pa3HooOpa3HOW NEATETbHOCTH O0YyYarOUIMXCs C MCIOJIb30BaHHEM (HOPM, OTIHUYHBIX
oT ypouHbIX. [IporpamMoii mpeaycMOTpeHO COYeTaHHe WHAUBHAYAIbHOW W T'PYNIOBOH pabOTHI
oOydJarouiuxcsi, MpOeKTHAs U UCCIIeI0BATENbCKAs e TEIbHOCTD.

V]IK 372.854
BBK 74.262.4

ISBN 978-5-6053656-7-9 © ®TBHY «MHCTUTYT cofep kaHus U METOJJ0B 00y4YeHUs
nm. B.C. JlegueBay, 2025
Bce nmpaBa 3amunieHs



Conep:kanue

TTOSICHUTEIIBHAST BATITHCKA ...ttt ettt et e e e e e et e et e e e e e et ee e e s e e eeeeestranrreeees 4
COLEPKAHUE OBYUEHISL ...ttt ettt e e st ae e e s tta e s e s nnta e s e s sntae e e e s nnan e e s enrnneeenns 8
S 30 () 0= o T TR 8
1O I 7 £ Yo TR 12

[IJIAHUPYEMBIE PE3VJIbTAThI OCBOEHUS KYPCA BHEYPOUHON

JNEATEJIBHOCTU «XUMUSA B OKCITEPUMEHTAX U 3AAUAXY...cooiiiiiiiiieieeee 19
JIMUHOCTHBIE PEBYIIBTATB ...cuuviisviiutiestissitssstissiissssssbesshasssss s be s s ba s s s e e s b e e s hb e e b e e s b b s s b e e b e s s bb e st e e sb e s sbb e s be e 19
METAIPEIMETHBIE PEBYIIBTATBI......uvievieiirisstiestissiessseesbaesssessbessbas s b e s be s s ba e s b e s s b e s s b e s b e s sba e s b e s sbe s s b e s nbe e 20
TIPEIMETHBIE PEBYIIBTATBL ...c.uviiiviiiriaiissiissiii st st e b ba e s b b e b b e s b e e s b e s b e e s b e s s b e s b e e s b b e s b e e b e s b e s be e 23

TEMATHUUYECKOE TTNTAHUPOBAHUE .........ccooiiiiiiii s 31
8 KITACC .1ttt h e E e E bR R R R R e R n e 31
O KITACC ...ttt 36



Pabouas mporpamma  Kypca  BHEYpOUHOW  JEATENBHOCTH  «XUMUSA
B OKCIEpUMEHTaX U 3ajadax. 8—9 kmaccel» (nmanmee — IIporpamma) BKIIrOYaeT
MOSICHUTENIbHYIO 3aIlMCKy, COJAEpXKaHue OOy4eHMs, IUIAaHUPYEeMble pe3yIbTaThl
OCBOEHHS MPOTPaMMBbI, TEMATHYECKOE MIIAHUPOBAHUE.

[losicHuTenbHas 3amMcka oOTpaxaeT oOlmue Uead MW 3aJadd  U3yYeHHs
npearaeMoro Kypca, ero MecTo B CTpyKType y4eOHOTO IUIaHa, MOJAXO0/bl K 0TOOpY
coJiep KaHusl, ONPEACIICHUIO TNIAHUPYEMBIX PE3yJIbTaTOB.

[Inanupyemble pe3ynbTaThl OCBOCHHUS TMPOrpaMMbl Kypca BKIIOYAIOT
JUYHOCTHBIE, METanpeIMEeTHbIE pe3ydbTaThl 32 BECh MEpHO]] OOYy4YEeHHs Ha ypOBHE

OCHOBHOTO 00111eT0 00pa3oBaHUsI.

HOACHUTEJIBHAS 3AIIMCKA

O61mas xapaKTepUCTHKA Kypca

PaGowass mporpaMma  Kypca  BHEYPOUHOH  JEATENBHOCTH  «XHUMHUS
B DKCIIEpUMEHTax MW 3amadax» (mamee — [Iporpamma) cocraBnena mis 8-9 kiaccoB
Ha OCHOBE TOJIOXKEHUM ¥ TPeOOBaHMIA:

— (beneparbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIIBHOTO CTaHAapTa OCHOBHOI'O
obmero oOpa3oBaHus (YTBEpXKJICH TNpUKa3oM MMUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit @enepanyu ot 31 mas 2021 r. Ne 287);

— (denepanbHOli  00pa3oBaTEILHONW  NIPOrpaMMBl  OCHOBHOTO  OOIIEro
oOpa3zoBanus (yTBepXKJeHa IpHKa3zoM MuHHCTEpCTBA MpocBemeHuss Poccuiickoi
®epnepanuu ot 18 masg 2023 r. Ne 370).

[Iporpamma ynenser o0co0oe BHHUMAHHUE BBIOJIHEHUIO OOYYarOUMMHCS
XUMHUYECKOTO IKCTIIEPUMEHTa — JJaOOPATOPHBIX OIBITOB M MPAKTHYSCKUX PadoT, 4TO
MO3BOJIUT WM Ha MPAKTUKE HM3YYUTh 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX
MPOLIECCOB, PAa3BUTh MPAKTUYECKUE YMEHHUS WM HABBIKU IJIAHUPOBAHHUS, MOATOTOBKH,
MNPOBEJCHUS, AaHAIM3a W HWHTEPHNPETANUUA TOJYYEHHBIX OSKCIEPUMEHTATBHBIX
pe3yJIbTaTOB, HAYYUTHCS TMPHUMEHITh TEOPETHUYCCKUE 3HAHUA IS OOBICHEHUS

XUMHUYCCKUX ITPOLCCCOB, IMPOUCXOIAAINIMNX B TOM 4YHCIIC B CUTyallHAX KU3HCHHOI'O



xapakTepa. OCO3HAaHHOE BBIMOJHEHUE XUMHUYECKUX OKCICPUMEHTAIBHBIX pPabOT
CIIOCOOCTBYET MOBBIIICHUIO MOTHBAIIUN K U3yUYCHUIO XUMHH.

[Tporpammoii mpexyCMOTPEHO TaKXKe pelieHrue 00yJaroNUMHUCS Ka4eCTBEHHBIX
Y KOJIMYECTBEHHBIX 3a7a4 Pa3JUYHBIX THIIOB U YPOBHEW CJIOKHOCTH, B TOM YHCIIC
OJIMMITUATHBIX. BBIMOTHEHUI0O XMMHYECKOTO OJKCIIEPUMEHTAa M PEIICHHIO 3aaad
00s13aTeIBbHO JTOJDKHO TPEIIIECTBOBATh 3HAKOMCTBO O0YYAIOUINXCS CO CBSI3aHHBIMU
C HUMHU DJICMCHTAMHU COJICPIKAHUS.

[Iporpamma Kypca BHEYPOUHOH JEATEILHOCTH «XHUMHUS B DIKCIICPUMEHTaX
U 3amayax» Oyner BocTpeOoBaHA OOYYAIOIIMMUCS, KOTOPHIE MOTHBUPOBAHBI

K OCO3HAHHOMY BBIOOPY MTpodeccuii, CBI3aHHBIX C TPUMEHEHNEM XUMHUYECKUX 3HAHUM.

Heas 1 3aga4u Kypca

Heas [Iporpammbl  —  o0ecneyuTh  WHAUBUAYaJIbHbIE  TOTPEOHOCTH
oOydarmomuxcs B HU3YYECHUH XUMUU B YCIOBUSX, KOrJa Y4YeOHBIA IUJIaH
oOpa3oBaTeIbHON OpraHu3aliy IMpeAyCMaTpUBaeT HM3ydyeHHUE Yy4eOHOro Mpeamera
«XUMHUS» TOJIBKO Ha 6a30BOM ypOBHE.

[Ipennaraemas [Iporpamma YUUTBHIBAET  IICUXOJIOT0O-TEIaroru4eckue
0COOCHHOCTH COOTBETCTBYIOIIEH BO3pAaCTHOM KaTeropuu ooydaromuxcs. Ee ocBoenune
CIOCOOCTBYET Pa3BUTHIO Y OOYyUYaIOIIUXCS MHTEpeca K M3YUYCHHIO XMMHUHU B chepam
JESTENHbHOCTH, CBSI3aHHBIM C XHMHUEH, MOTHBAIlMM K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQUIISI M HAMPABICHHOCTH JTAJIbHEUIIIET0 00yUIeHUSI.

N3yuenue xypca HampaBiieHO Ha POpMUPOBaHHE Yy 00YJAFOIIHUXCSI:

— CHUCTEMbl XMMHUYECKMX 3HAHUU KaK KOMIIOHEHTa €CTEeCTBEHHO-HAY4YHOM
KapTUHBl MHpA, KaK OCHOBBI [IJIi TMOHMMaHUS XUMHUYECKON CTOPOHBI SIBICHUI
OKPYKaKLIEr0 MUPA;

— WHTEpeca Ha NPOJOJLKEHHUE OOYydYeHHMs] Ha YPOBHE CpeIHero oOIlero
00pa3oBaHMs.

B pamkax pemnienusi oCHOBHBIX 3aa4 [IporpaMMbl JOIKHO OBITH 00€CTIEUEHO:

— mpuoOiieHre  oOydYarolUXcsi K  CaMOCTOSITEJIbHOM  IMO3HABaTEIbHOMU

u I/ICCHGI[OBaTeJ'IBCKOI\/'I ACATCIIbHOCTH, K HAYYHBIM MCTOaM ITO3HAHUA,



— (opMupoBaHUE Yy OOY4YAIOUIMXCS MOTHUBAIMU U Pa3BUTUE CIOCOOHOCTEH
K U3y4YCHUIO XUMHUH;

— (opMupoBaHUE Yy 00yUYAIOIIUXCS YMEHUNU OOBSCHITH U OIICHUBATH SIBICHUS
OKPY’KaIOIIEro MUPa, UCTIOIb3Ysl 3HAHUS U OMBIT, MOJYUYCHHBIC IPYU U3YUYCHUU XUMUH,
MPUMEHSITh WX TPU PEHICHUU MpoOJieM B IOBCEAHEBHOW JKHU3HU U TPYAOBOU
NEATEeIIbHOCTH;

— OCO3HaHHME OOYYAIOIIUMHCS LEHHOCTH XUMHUYECKMX 3HAHUM B IKU3HU
YeJIOBEKa, TOBBIMICHUE YPOBHS JKOJIOTUYECKOW KYIbTYpbl, HENPUATHE JEUCTBUH,
MIPUHOCSAIINX BPEJl OKPYKAIOILIEH Cpelie U 310POBBIO JIFOIEH;

— TpuOOpeTeHre O0YyJarONMMHUCS OMBITa CAMOTIO3HAHUS, KITFOYEBBIX HABHIKOB

(KJIIO‘IGBBIX KOMHCTGHHHﬁ), HCO6XO]II/IMBIX JJI pa3iIMIHbIX BUJIOB JCATCIbHOCTH.

MecTo Kypca B 00pa3oBaTe/IbHOM IpoLecce

[Iporpamma kypca «XuMHUS B DJKCIEpUMEHTaXx M 3aJadyax» pacCyuTaHa
Ha peaju3aluio B TeueHne 68 ydeOHBIX 4acOB B paMKaX BHEYPOUHOH NE€ATEIbHOCTH
B 89 kmaccax (34 ywaca B 8 kmacce u 34 gaca B 9 kmacce). Kypc moxker OBITH
MCIIOJIb30BaH JJig o0oraiieHrs 6a30Boro Kypca XUMHUH MPAKTUKO-OPUEHTUPOBAHHBIM
collepKaHMEeM M AaKTUBHBIMU BHJAAMH JESITEIbHOCTH oOydarommxcsa. [Iporpamma
ABJISIETCS COAECPXKATEJIIbHBIM M METOJAMYECKAM OPUEHTHUPOM IS COCTaBJICHUS
nejaroraMu pabo4mnx MporpaMm.

[Iporpamma Kypca BHEYPOYHOW JESATEIBHOCTH «XUMHSA B SKCIEPUMEHTAX
M 3aJayax» HalpaBjieHa Ha JIOCTMXKEHHUE pPEe3yJbTaTOB, KOTOPHIE JOMOJIHSIOT
U YyOIIyOJISIFOT COPMYITMPOBAaHHbIE B (peepalibHON paboueii mporpaMmMe 1Mo y4eOHOMY
npeamety «Xumus» (0a30BbIi ypOBEHB) TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM.

JlesTeIbHOCTh 00yyJaromuxcs peaycMaTpuBaeT aKTUBHOCTb
U CaMOCTOATENIbHOCTh, COUETACT MHAUBUIYAIbHYIO U TPYHIOBYIO (OpPMBI pabOTHI.
CtpykTypupoBaHUE TEeMaTHYECKOro IUIaHupoBaHus B lIporpamme cOOTBETCTBYET
MOPSIAKY M3YUCHHS Pa3/iesioB U TEM XMMHHU Ha 0a30BOM YPOBHE B OCHOBHOI HIKOJIE

1 00eCIIeUYnBaET TEM CaMBIM MPECEMCTBCHHOCTD ypO‘IHOfI " BHGYpO‘—IHOfI ACATCIIbHOCTH.



[IpennoxxeHHbIE JEMEHTHI COJEPKaHUS U BUABI JESITEIBHOCTH MOT'YT OBITh
KOHKPETU3UPOBAaHbl C Y4YE€TOM MHJMBHUAYAJIbHBIX 3alpOCOB  OOYyYarOUIUXCS.
Pacmupenue conep:kaHus U BUAOB JAEATEIBHOCTH CBSA3aHO C BO3MOKHOCTBIO BbIOOpa
MEeJaroroM pas3JInyHbIX BapUaHTOB Y4ye€OHO-METOAMYECKOro oOecreyeHus: Kypca,
a TakkKe C CYIIECTBYIOIIMMH  YCJIOBHSIMHU  IIKOJbHOM  HMH(OpPMALMOHHO-
o0pa3oBaTeIbHON Cpebl.

Jist 3HakoMcTBa OOydYaroUuxcsi ¢ MPOQEcCUsMU, CBSI3AHHBIMU C XHMHEH
U XMMHUYECKOW HAyKOW, M TOBBIIIEHUS WX MOTUBALMM K H3YYCHHIO XUMHHU
PEKOMEHAYETCSI  BKJIKOYUTh B IPOrpaMMy JKCKYpCUM  HAa  NPEINpUATHS,
B PETMOHAIBHBIE MY3€H, By3bl. CollepxaTelbHbIE dJ1EMEHTHI [IporpaMMbl MO3BOISIOT
OpraHM30BaTh Ha HX OCHOBE NPAKTUYECKYID U IOUCKOBO-UCCIEI0BATEIbCKYIO
NS TENbHOCTh, PE3yJIbTaThl KOTOPOH MOTYT OBITH MCIOJB30BaHBI MPU pEaATU3ANU
O0y4aroUMMHCS WHAMBUAYAIbHBIX IPOEKTOB. TeMbl NPOEKTOB PEKOMEHIOBAHO

BBIOMPATH C yYETOM PETHOHAIILHON CrielU(UKY.



COAEPXAHUE OBYUYEHUA

8 KJIACC

Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKUE IOHATHS

Xumusi — BakHas 00J1acCTh €CTECTBO3HAHMS M MPAKTUUECKOW NESITEIHbHOCTH
yenoBeka. IIpeagmer xumuu. Posib XMMHU B KM3HM YEJIOBEKA. XHMHUSA B CUCTEME
HayK. Tena u BenjectBa. @U3NUECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArperaTHbie
COCTOSIHMSL BellecTB. [loHATME O TEOPETUYECKUX U OSMIMPUYECKUX METOaxX
NMO3HaHWS B €CTECTBEHHBIX Haykax. IIpeacraBineHuss O HaydHOM TO3HAHUHU
Ha SMIIUPUYECKOM YPOBHE. S3BIK XUMUM.

[TonsiTue o mMeromax paboOThl ¢ XUMHUUYECKUMHU BemiecTBaMu. OOopynoBaHUE
IIKOJIBHOM ~ XUMHUYeckoW nabopatopun. [IpaBmia OesomacHoro oOparieHus
C BEIIECTBaMU U JIa0OPATOPHBIM 000PYIOBAHUEM.

Yuctelie BemecTBa U cMecu. CriocoObl paznenenus cmeceil. O4ncTKa BEIIeCTB.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHTHI. [IpOCThIE U CIOKHBIE BEIIECTBA.
Mertauibl 1 HEMETAJUIBL.

Xumuueckass ¢opmyna. OTHocuTenbHass aromMHass macca. OTHOCUTENbHas
MOJIEKYJIsIpHass Mmacca. MaccoBasi 10 XMMHYECKOTO JJIEMEHTAa B COEAMHEHUU.
Haxosxxnenue npocreiiieil popMyIbl BENecTBa M0 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KommuectBo BemectBa. Monb. MonsipHas macca. Pacdersl mo ¢opmynam
XUMHYECKHX coenuHeHn. MonspHass Macca cMecH BewectB. MonbHas J0Ji
XUMHYECKOTO OJJIEMEHTa B coeauHeHuu. Haxoknaenue mpocTteifmel ¢GopMyIbl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMHYECKas PEeakluus U €€ NPU3HAKU. YCJIOBUS IMPOTEKAHHS XUMHUYECKHX
peakuuii. XUMHYECKHE YpaBHEHMSA. THWIBI XUMHYECKMX peakuuil. Pacuertsl
[0 XUMHYECKUM YPABHEHUSM.

IKCnepumMeHmanvbHoe u3yyeHue 6eujecmes U A6J1eHul.

e lI3yyeHue u onucaHue (PU3NUECKUX CBOMCTB 00pa3llOB HEOPraHMUYECKUX

BCIICCTB.



e [IpaBuna paboTel B 1abOpaTOpUu U MPUEMBbI 0OpallleHUs C JIabOpaTOPHBIM
000pyI0BaHUEM.

e PazjeneHue CMECEH.

e OnucaHue (U3UYECKUX CBOMCTB OOpa3IOB HEOPTaHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAJJIOB.

e HabmroneHue GpuU3NIECKUX U XUMHUUECKUX SIBJICHUH.

e HabmroneHue u onucaHue MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEaKIui
pa3HbIX TUIIOB.

Pewenue pacuemnuvix 3a0au o popmyiam u ypaBHEHUSIM XUMUYECKUX PEAKIIHIMA

Pas3’IMIHOTO YPOBHA CJIOKHOCTH, B TOM YHUCJIC OJIMMIINAIHBIX.

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx — cmech razos. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHbiii 00beM
razoB. OrTHocuTenbHas IUIOTHOCTh ra3oB. OmnpenelieHHe  OTHOCUTEIBHOMN
MOJIEKYJISIPHOW Macchl Tra3000pa3HOr0 BEIIECTBA MO H3BECTHOM OTHOCHTENBbHOMN
WIOTHOCTH. OOBEMHBIE OTHOIICHUSI Ta30B MPU XUMUYECKUX PEAKIUAX.
Kucnopon. Oxcunel. [Ipumenenue kucinopoaa. CriocoObl moaydeHus: KUCIOPOaa
B JJabopaTopuu U npomblnuieHHOCTH. [lonaTre o katanuzarope. O30H — aJUIOTPOITHAS
MoAu(pHUKAIU KUCTIOpOoa.
TemoBoit 3¢ hHeKT XUMHUUECKON peaklnK, TEPMOXUMHUUECKHUE YPABHEHHSI, IK30-
Y SHJIOTEPMUYECKUE PEAKLUH.
Bomopon. HaxoxxmeHue Bomopona B mpupoiae, (PpuU3MUecKue M XUMHUYSCKHUE
CBOICTBA, MPUMEHEHHUE, CTIOCOOBI ToiydeHus. [IoHsITHE O KHCIIOTaX U COJISIX.
Bonma. ®usnueckue cpoiictBa BoAbpl. Boma kak pactBopurens. PacTBOpbI.
HacpllienHpile ¥ HEHACHIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
Cnoco0bl BbIpaXeHUs KOHIIEHTPAIMM PAcTBOPOB: MAaccoBas J0JiI PACTBOPEHHOIO
BEIIECTBA, MOJISIPHAS. KOHLIEHTpALMs. POJib pacTBOPOB B MIPUPOJIE U B KU3HU YEITIOBEKA.
Xumunueckue cBorictBa Boabl. llonsitue 00 ocHoBanusax. Ilonsitue
00 umHaukaTopax. KpyroBopoT Bojabl B Hpupoje. 3arps3HEHUE MPUPOJHBIX BOI.

OxpaHa 1 OYHCTKA MPUPOJIHBIX BOJI.



Knaccuduxanus neopranuueckux coeaumHenuit. Oxcunabl. Krnaccudukaims
OKCHUJIOB: coyieo0pa3yromue (OCHOBHBIE, KHUCIJIOTHBIE, amdoTtepHbIe)
1 HecosieoOpasyroniue.

Qdusnyeckue M XapakTepHblE XUMHYECKHE CBOMCTBA OKCUAOB. [lomyuyeHue
OKCHJIOB.

[ToHsTHE O TUAPOKCUAAX — OCHOBAHUAX M KHUCJIOPOACOAEPKAIIMX KUCIOTaX.
Kucnorel. ®usznueckue M XHUMHUYECKHE CBOMCTBAa KHUCIOT. IlosyueHuwe KuUCTOT.
Kucnotsl B ipupoje, NnpuMeHEeHNE BAXKHEUIIINX KUCTIOT.

OcHoBanus. Kiaccudukainus OCHOBaHWMN: IWIEJIOYM U HEPACTBOPUMBIC
ocHoBaHus. Illemoun, ux cBoiicTBa W CHoOcoOBl mojydeHus. HepacTBopumbie
OCHOBaHHUsS, HX CBOHCTBA M CHOCOObI monaydeHus. AmdorepHocTh. [loHsTHE
00 ambOTEpHBIX THAPOKCUAAX U MOJTyICHUE.

Conu. duznueckue 1 xapakTepHbIE XUMHYECKHE cBOMCTBA. [lomyueHue comneit.

I'eneTnyeckas cBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUM.

IKcnepumenmanvHoe uzyyenue 8eujecms U sa61eHull:

e (O3HakomIIeHHE ¢ 00pa3liaMH OKCHJIOB U ONMCAHUE UX CBOWCTB.

e [lonydenue, cobnpanue KHCJIOPOIa, U3yUYCHHE €r0 CBOMCTBR.

o [lomyuenue u cobupanue Boopoaa.

e B3anMoIeiCcTBUE KUCIIOT ¢ METAJUIAMU.

e [IpuroroBiieHMe  pacTBOPOB €  ONPEACICHHOM  MacCOBOW  JOJEH

PacCTBOPEHHOI'O BELIECTBA.

e OmnpenesieHre pacCTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIBIO UHIUKATOPOB.

e Peaknus HEUTpATU3aLUU.

e BzaumosaeiicTBue pactBopa cepHor KucioThl ¢ okcuaom meau(Il).

e [Jonyuenue HEPACTBOPUMBIX OCHOBAHUM U N3YYEHUE UX CBOWCTB.

e BrITeCHEHHE OJHOTO METaJIa IPYIrUM U3 PacTBOpa COJIU.

e B3anMoeincTBue rTuAPOKCH/Ia IUHKA C PACTBOPAMH KHUCIIOT U IIEJIOYEH.

e PemieHWE OHKCHEPUMEHTANBHBIX 331ad Mo TeMe «OCHOBHBIE KIIACCHI

HCOPraHN4CCKHUX COCHHHCHHﬁ)).
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Pewenue 3a0au C WCNIONB30BAHUEM IOHATUH «MaccoBas 0Nl BEIECTBA
B pacTBOpE»; «MOJSApHas  KOHILIEHTpauus», C  HCHOJb30BAHUEM  KPHUBBIX
pacTBOpUMOCTH. PemieHue pacyeTHbIX 3a/1ad MO0 YPAaBHEHUSAM XMUMHUYECKHX PEAKIIAN

Pa3HbIX TUIIOB U ypOBHeﬁ CJIO’KHOCTH, B TOM YHCJIC OJITUMIIMAAHBIX.

Pa3nen 3. Ilepuoanyeckuii 3axoH u Ilepnoanyeckasi cucteMa XUMHYECKHX
ieMenToB .M. MenneneeBa. CrpoeHne aTomMoB. XHUMHYECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[Tepuonnuecknii 3axoH .M. Menneneera. Ctpoenue atoMoB. COCTaB aTOMHBIX
snep. WM3otombl. PagnoakTUBHOCTB.  DNEKTPOHBI.  DJIEKTPOHHAs  OpOUTAIb.
DHepreTuyeckue YpPOBHU W TMOAYPOBHHM aToma: S-, P-, d-opOutayiu. DICKTPOHHBIC
KoH(pUTypanuu u 3MeKTpoHHO-rpaduueckue GopmMyibl aToMOB. DUBUYECKHUI CMBICI
NOPSIAKOBOTO HOMEpa, HOMEpa Mepruoa 1 rpynisl djeMeHTa. CTpoeHue 3JI€KTPOHHBIX
o0oyioyeKk aToMoB mepBbIX 20 XUMHYECKUX d3JeMeHTOB [lepuomnyeckoil cucTembl
JI.1. MenpeneeBa: paclpeeseHue 3JIEKTPOHOB [0 B3HEPreTUYECKUM YpPOBHSIM,
OYPOBHSAM M opOuTaisaM. @usudeckuii cmbich [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAIIMYECKUX CBOMCTB MO Irpymnmam u nepuogaMm. Mzmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XWMHYECKHUX 3JIEMEHTOB B MEPHOJAX
n rpynnax. XapakTEepUCTHUKAa XUMHYECKOIO »3JEMEHTa IO  €ro  MOJIOKEHUIO
B [lepnonnueckon cucreme /.M. Menneneena.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoanyeckoil CUCTEMbI XUMUUYECKUX
JJIEMEHTOB Uil pa3BUTHS Hayku u npaktuku. .M. MenngeneeB — yueHbId
Y TPaXKJaHUH.

DNEeKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUUYECKas CBsA3b. Busl
XUMHAYECKOW CBA3U: KOBAJIECHTHAS MOJISIPHAS CBSI3b, KOBAJIEHTHAS HEMOJISIPHAS CBS3b,
MOHHAs CBA3b. MexaHu3Mbl OOpa3OBaHUsS KOBAJEHTHOM W HOHHOM CBSI3U.
DNEKTPOHHBIE U CTPYKTYPHBIE (OpMYJIbI BelllecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopdubie BeliecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK:

HOHHAasA, aTOMHas1, MOJICKYJSIpHAd U UX XapaKTCPHUCTUKU.
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Crenenb okucnenus. OnpeaeneHne cTerneHeld OKUCIEHNs aTOMOB B OMHAPHBIX
coequHeHMUsIX.  OKHCIUTENBbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  CocTaBiieHHe
YPaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIM M paccTaHOBKA B HUX
K03 (PUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

DKcnepumenmanbHoe usyueHue 8eujecms U A6NeHUlL:

e O3HakoMjeHHE C oOpa3luaMy METaJJIOB M HEMETAUIoB. MopaenupoBaHue

CTpPOEHHUS MOJEKYJ1 MpH TMOMOUIM PHUCYHKOB, MOJENEeH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX (OPMYIL.
e OnbIThI, WITIOCTPUPYIOIIKNE OKUCIUTENbHO-BOCCTAHOBUTENIbHbBIE PEAKIIHH.
Pewenue pacuemmnvix 3a0ay 110 GopMysaM U YpaBHEHUSIM XUMUYECKUX peakLuil

Pa3HbIX TUIIOB U ypOBHeﬁ CJIOXKHOCTH, B TOM YHCJIC OJIUMITMAAHBIX.

9 KJIACC

Paznen 1. BenmecTBO M XUMHUYeCKasi peakuusi

IToBTOpeHNE OCHOBHBIX pa3feioB Kypca XumMuu 8 kiacca. llepumomgmueckas
CHUCTeMa XUMHUYECKHX JIEMEHTOB B CBETE MPEICTABICHUM 0 CTpoeHur aTroMa. CTeNeHb
OKHCJICHUSI M BAJIEHTHOCTH. [IpeacraBieHne o nepuogunyeckor 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 2JIEMECHTOB (2JIEKTPOOTPULIATETLHOCTD, OKHCJIUTEIILHO-
BOCCTaHOBUTEIILHBIC CBOMMCTBA, KHCJIOTHO-OCHOBHBEIC CBOMCTBa OKCHIOB
Y TUJIPOKCHUIOB) OT CTPOCHHUS aToMa.

Buapl xuMu4ecKo CBS3M: MOHHAsA, KOBaJEHTHas (HEMOJISIpHAs, MOJsSpHasi);
OOMEHHBIN U JIOHOPHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHMs KOBAJCHTHOU CBSI3H.

Tunbel KpUCTAUIMYECKUX PEIIETOK: aTOMHAs, HWOHHAs, MeETaJUIMYecKas,
MOJICKYJISIpHAsT — M OCOOCHHOCTH WX CTPOCHHS. 3aBHCHUMOCTH CBOWMCTB BEIICCTBA
OT THUIAa KPUCTAUIMYECKON PEIIETKU U BUJIA XUMHUYECKON CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PEAKIMUN. DJIEMEHTBI
XUMUYECKOW TEPMOJMHAMUKU. DHEPTreTUKa XUMUYECKUX peakiuil. TernoBoit apdext
XUMHUYECKOW peaKIHh. IJK30- U HHJIOTCPMHYECKUE PEAKIUH, TEPMOXHMHUUYECKHUE

ypaBHeHUs. 3akoH ['ecca u ero cieiacTBusl.
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[lonsiTHE O CKOPOCTM XMMHYECKOW pEAKIMH. 3aKOH JEWCTBYIOIIMX Macc.
@DaKTOpbl, BIHSIOINIME HA CKOPOCTh XMMHUYECKOW pEAKIUU. DHEPrusi aKTHUBAIWH.
[Tonstue o karanuze. epmenTsl. UHTHOUTOPHI.

O6patumble ¥ HeOOpaTUMbIE  XUMUYECKHE  PEaKIUHU. ITonsTue
0 XHWMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOr0 paBHOBeCUs. DaKTOpbl, BIMSIONIME HA COCTOSIHHE XUMHUYECKOIO
paBHOBecusi.  [IporHo3upoBaHve  BO3MOXKHOCTH  TNPOTEKAHUS  XUMHUYECKHUX
peBpalieHuii B Pa3jIWyHBIX YCJIOBHUSX Ha OCHOBE MPEJCTaBICHUM 00 H3YYCHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE pEaKIHUU. OKucauTeIbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMHUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIEHHU
OKUCJICHUsA. BaxuHeile oKUCIUTENN U BoccTaHOBUTENU. COCTaBIIEHUE YpaBHEHUU
OKUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEaKUUM  C  MUCIOJIb30BAaHUEM  METOZAA
AIEKTPOHHOTO OallaHca.

DNEKTpOIUTHYECKasT JHUCCOLMANUA. XHUMHYECKHE pEaklMH B pacTBOpax.
Teopust PMeKTPOIUTHYECKON aucconranuu. PacTBopeHne kak (U3UKO-XUMHUYECKUM
nporecc. DIEKTPOIUTHI W HEINEKTPoIuThl. CuibHBIE W CcJabble AJIEKTPOJHTHI.
Crenenp aucconuanuy, KOHCTaHTa Auccouuauud. MOHHOE TNpOU3BEAEHUE BOBI.
Bopoponnsiii nokazarenb. MHIUKAaTOPHI.

Peakiiun norHoro ooMeHa. Y CJIoBHS IPOTEKaHUS PeaKIMii HOHHOTO OOMEHa.

I'mppoim3 coneit. MoHHBIE ypaBHEHMS THAPOIM3a COJIEW. XapakTep Cpenbl
B BOJIHBIX pacTBOpax COJIEH.

OKcnepumenmanvHoe uzyyeHue 6euwecms U A61eHU:

e lI3yueHue 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW PEAKIHUHU OT Pa3IMYHBIX

¢dakTopoB.

e PelieHWE  OKCHEPUMEHTAIBHBIX  3adad 1o TemMe  «OKHUCIUTENBHO-

BOCCTAHOBUTEIILHBIE PEAKIIAN.

e Peakuuu HOHHOTO OOMEHa.

e Pacmo3HaBaHUe pacTBOPOB COJICH C MOMOIIBIO MHIUKATOPA.

13



e Pacrio3HaBaHME HEOPraHUYECKUX BELIECTB C MOMOIIBI0 KAa4ECTBEHHBIX
peakiui Ha UOHBI.

Pewenue xauecmeennvix 3adau u pacuemHuvlx 3a0ay PA3IAYHBIX THUIIOB

U YpPOBHEW CJOXHOCTH, B TOM YHUCIE OJUMIHAAHBIX, MO TemMaM «OCHOBHBIE

3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX PEaAKUU», «IJIEKTPOJIUTHUYECKAsS

JIUCCOLMAlUsI. XUMUYECKUE PEAKIIUHU B PACTBOPAX).

Pasnen 2. HemeTa/uibl M X COeUHEHUS

OO6mass  xapakTtepucTuka HeMeTaioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTHIX BEIIECTB, aAJITIOTPOITHSI.

OO6mass xapakTepucTuka rajgoreHoB. dusnueckue W XMMHYECKHUE CBOMCTBA,
CrocoOBI TTOTYYEHHUS ¥ IPUMEHEHUE XJI0pa U €T0 BAKHEUIIIUX COSTUHEHUH.

OO6mast xapakTepuCTHKa XUMHUECKUX 3ieMeHToB VIA-rpymnmel. duzndeckue
U XUMHYECKHE CBOIMCTBA, CIOCOOBI MOTYyUYE€HUS U MPUMEHEHHUS CEPhI U €€ BaXKHEHIITNX
COEIUHEHUH.

OO6mass xapakTepuCTUKa XUMHUYECKUX 3jieMeHTOB VA-rpynmnbl. dusznueckue
U XUMHYECKHE CBOMCTBA, CITOCOOBI OJIYUYESHHS ¥ MPUMEHEHHE a30Ta U €T0 BaKHEHIITNX
coenuHeHnid. du3nueckue W XUMHUUYECKHE CBOMCTBa, CIIOCOOBI  IOJTYYCHHS
U ipuMeHeHne ¢ochopa U ero BaXXKHEHIITUX COCTMHCHUH.

OO6mrast xapakTepuCcTHKa XUMHUECKHX AneMeHTOB IVA-rpymnmbel. Ousndeckue
M XMMHYECKHE CBOWCTBA, CIOCOOBI TOJMYyYEeHHUS U TPUMEHEHHUE YIJIepoJa U €ro
BaXHEUIHMX coequHeHnid. [lorstrue 06 aacopOIum.

duznyeckue U XMMUYECKHE CBOWCTBA, CIOCOOBI TONYYCHHS W TPUMCHECHHE
KPEMHHSI ¥ €r0 BaXKHEUIINX COCAMHECHUMU.

OKCcnepumMeHmanvbHoe u3yyeHue 8eujecms U s61eHull:

e (O3HakoMmIIeHHE C 00pa3liaMu MIPUPOIHBIX XJIOPHUIOB (TAJIOTEHUIOB).

e l3y4yeHHe CBOMCTB COJITHOW KUCIIOTHI.

e KayecTBeHHbIEC peaKIMU HA XJIOPU-, OPOMHU/I- U UOAUI-UOHBI.

e [lonydeHue COIAHON KUCIOTHI, U3YYEHUE €€ CBOMCTB.
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e l3yueHne XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI.

e [IpoBeneHne KaYeCTBEHHBIX peakil Ha CyIbPUI-, CyIb(UT- U CyIbPaT-uOHBI.

e l3yyeHne XMUMHUYECKUX CBOMCTB COJIEW AMMOHMSL.

e KauecTBeHHas peakiys Ha MIOH aMMOHUS U (ocdhaT-uoH.

e [lonyueHne aMMHaKka U U3y4€HUE €TO CBOMCTB.

e l3yyeHue CBOMCTB a30THOU KUCIIOTHI.

e AncopOuusi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM.

e [lonmyuyenue, coOupanue, pacrio3HaBaHUE U U3yUYEHUE CBOMCTB YIIEKUCIOTO
rasa.

e BsauMmHbIe npeBparieHus: KapOOHATOB U THPOKAPOOHATOB.

o KauecTBeHHBIE peaKIMu Ha KApOOHAT- U CHIIMKAT-UOHBI.

e [lonyuenue okcuzaa yriepona(lV) u uzydeHue ero CBOMCTB.

e PenieHue SKCIepUMEHTANIBHBIX 3aa4 10 TeMe «BaxxHele HeMeTaulbl U UX
COETMHEHUS.

Pewenue xauecmeennvix 3adau u pacuemHvlx 3a0ay PA3IAYHBIX THUIIOB

U YPOBHEH CIOXHOCTH, B TOM YHUCJI€ OJIMMIIMAJIHBIX, 110 pa3neny «Hemeramisl u ux

COECIUHEHUS.

Pa3nen 3. MeTanjibl U MX COeIMHEHUS

OO6mme cBoiicTBa MeTayIoB. O0IIas XapaKTEPUCTUKA XUMUUYECKHUX DIIEMEHTOB —
METAJIJIOB Ha OCHOBaHUU MX MoOJIokKeHHs B [lepmoanueckoil cucteMe XUMUYECKHX
anemenToB [[.MI. MenneneeBa u crpoeHuss aromMoB. Merawuel A- u b-rpynm.
DNEKTPOXUMUYECKUM Pl HampsKeHW MeTamuioB. OOIMEe XMMHUYECKHUE CBOWMCTBA
MetaiioB. OOmuMe crnocoObl MOJNYYEHHS METAIIOB, METaUIyprusi. JIEKTPOJIH3
pacIuUTaBOB U PACTBOPOB COJIEH KaK OJHMH U3 CIIOCOO0B MOydYeHHst MeTaluioB. [lonsTre
O KOpPpPO3MHM METANIOB, OCHOBHBIE CIOCOOBI 3alIUThI UX OT Koppo3uu. CruiaBbl
METaJUIOB.

Mertamibsl A-rpynn. Illenodnsle MeTaiibl U MX BAXKHEWIIHWE COCIUHEHUSA:

(1)I/IBI/I‘ICCKI/IC )51 XUMHNYCCKHUC CBOﬁCTBa, IMOJIYUYCHHUC n IMPUMCHCHHC.
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[IlenouHO3eMeNbHBIE METAUIBI M WX BaXHEHIIUWE COeqUHEHUS: (U3UUYECKUE
U XUMHUYECKHE CBOICTBA, MOJyYeHUE M MPUMEHEHHE. AJIIOMUHMN: puznueckue
U XUMUUYECKUE CBOWMCTBA amtoMuHUA. AMGOTEpHBIE CBOWCTBA OKCHUJIA M THAPOKCHIA
ATIOMUHUAL.
Mertamnet b-rpynn. O6mas xapaktepuctuka meTtamioB b-rpymnm (moO6ouHbIX
NoATpynmn): moyioxkeHue B Ilepuonnueckoil cucTeMe XHMHUYECKUX DIIEMEHTOB
JI.W. MenneneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IpoBajay 3JIEKTPOHA
Ha MIPUMEPE CTPOEHHUS aTOMOB Xpoma, MeJi, cepedpa. BajeHTHBIE COCTOSIHUSI aTOMOB
d-3;1eMeHTOB, CTENIEHH OKHCJICHHUS aTOMOB B COCAMHEHHUAX. 3aBUCUMOCTh KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB W THUJPOKCHUJOB META/UIOB OT 3HAYEHUS CTENEHU
OKHCJIEHUS DJIEMEHTa B COCIMHCHUMU (HA TIpUMEpe COCIUHEHUH Xpoma).
ITepBoHayanbHbBIC MPEACTABICHUS O KOMIIJIEKCHBIX COCIUHEHUSIX.
Menps u cepebpo, UX BaKHEWINIME COSAUMHEHUsS: (PU3NUECKHE U XUMHUYECKUE
CBOIICTBA, MOJNIydyeHUE W npuMeHeHue. lIpencrapnenus 06 aMMHAYHBIX KOMIUIEKCAX
cepebpa u MeaIu.
[IuHK 1 ero BakKHEWIIHe cCOeAMHEHUS: (U3NYECKHUE U XUMHUUYECKHE CBOMCTBA,
NoJIy4eHUe U puMeHeHue. AM(pOTEpHbIE CBONCTBA OKCHA U THIPOKCHUIA IIMHKA.
XKene3o: crpoeHne aToma, CTETIEHH OKHUCJICHUS, (DU3UYECKUE U XUMHUYECKHE
CBOMCTBa, MOJy4YeHUE M mnpuMmeHeHue. OKcuapl, rugpokcunbl U comu xkenesza(ll)
u xene3a(Ill), ux cocras, cBOMCTBA U MOTYYEHHE.
IKcnepumeHmanvHoe u3yyenue 8eujecms U sa61eHull:
e B3anMoaeicTBUE METAJIOB C BOJIOW, C PACTBOPAMU COJIEM U KHUCIIOT.
e OxpaliuBaHue IJIAMEHH COJISIMA METAJIJIOB.
e BzaumosneiicTBUe THIPOKCUIOB HATPUS U KaJblus ¢ okcugom yriaepoaa(lV)
U KHCIIOTaMHU.

e llccnenoBanue cBOMCTB KapOOHATOB U IMAPOKAPOOHATOB KalbIUs, )KECTKOM
BOJIBL.

e lccnenoBanue aMQOTEpHBIX CBOMCTB THAPOKCHIOB AJIFOMUHUS U [IUTHKA.

e lI3ydyeHue mpoleccoB MOTYYEHUS TUIPOKCHUIOB KeJIe3a, UX XUMHUECKUX
CBOMCTB.
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e JKecTkOCTh BOJIBI U METO/IBI €€ YCTPAHEHUS.

e PemieHne dKCIIEpUMEHTAIIBHBIX 3a7a4 110 TeMe «BaKHeWIne MeTaJuIbl U UX
COCJIMHCHUS».

e KadecTBEHHBIE PEAKIIMM HA MOHBI MAarHusl, KaJblUs, aIlOMUHUS, IIUHKA,
xenesa(2+), xenesa(3+), menu(2+), cepedpa(+1).

Pewenue kauecmsennvix 3a0ay u pacuemuulx 3a0ay pa3INUHbIX TUIIOB U YPOBHEH

CJIOKHOCTH, B TOM YUCJIC OJIMMIIMAIHBIX, 10 PA3CITY «MerTauibl ¥ UX COCAUHCHUA.

Paznen 4. Xumus u okpy:kamouias cpeaa

Baxneiiimue BemecTBa W Marepuanbl, ob0iiacTh WX mNpuMmeHeHus. Hosbie
MaTepuaibl U TEXHOJIOTUU. [[pUHINUMBI «3€TIEHOU XUMUN.

XuMHUS U 30pOBbE. 3HAYEHHE H3YyYAEMbIX XUMUUYECKHX DJIEMEHTOB M MX
COeIMHEeHUM ISl QYHKIIMOHUPOBAHUS OPTaHU3Ma YeJIOBeKa.

XUMHUYECKOE 3arpsi3HEHHE OKPY>KAroIIew cpenbl. DKOJIOrHUYeCKUe MpoOJIeMbl,
CBA3aHHBIE C COCMHEHMSIMU YIJIEPOJa, a30Ta, CEPhl, TSKEIbIX MeTalIoB. [loHsaTHE
o IIJIK. Ponp XumMuu B pelieHnn SKOJIOTHISCKUX TTPOOIIEeM.

IKcnepumenmanvbHoe uzyyenue 8eujecmes U sa61eHull:

e OmnpenesieHre KUCIOTHOCTH IPUPOTHBIX BOJ.

e MogenupoBaHue mpoiecca 00pa3oBaHUsI KUCIOTHOTO JOXKS, U3yUYEHUE €T0

BOBI[@IZCTBHH Ha MaTCpHaJIbl.

Paznen S. IloBTopeHue u 000011eHNe 3HAHUIT OCHOBHBIX Pa3/1e/iOB KYpcOB
8-9 knaccoB

[lepuonnuecknit 3axkoH W llepuonnueckas cucremMa XUMHUYECKHX S3JIEMEHTOB
B CBETE MPEACTABICHUN O CTPOEHHUS aTOMA.

Bunsl xmMmyeckod CBSA3UM. 3aBHCHUMOCTH CBOMCTB BeIlecTBa OT THIIA
KPHUCTAJUIMYECKON PEMIETKU U BUAA XUMAYECKOU CBA3U.

Knaccudpukanus xumudeckux peakuuil. IIporHo3upoBaHue BO3MOXKHOCTH
MPOTEKaHUsI XMUMUYECKHX IMPEBPAIEHU B pPA3JIMYHBIX YCIOBUAX HAa OCHOBE

HpGI[CTaBHCHI/Iﬁ XUMHYECKON KUHETUKH U TCPMOJNHAMMNKM.
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XAMHUYECKHE peakiuuu B pacTBopax. [maponus conei. OKHCIUTENIBHO-
BOCCTaHOBUTEIIBHBIC PEAKLIUU. DIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHMW MW COJIEM B CBETE MPEACTABICHUMN
00 BNEKTPOJIUTHYECKOM JAHCCOUMAMA U  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuusx.

IJKcnepumenmanvHoe uzy4erue eujecme U A6J1eHU.

e PenieHue sKCepUMEHTANBHBIX 3a/1a4 10 TeMe «MeTaibl, HEMETaulbl U UX

COCIUHEHUS.
Pewenue rauecmeennvix 3a0a4 u pacuemuuix 3a0ay Pa3IUYHbIX THUIIOB

)51 ypOBHeﬁ CJIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX, 110 U3YUYCHHBIM TCMAM.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOI
JAEATEJIBHOCTHU «XUMMUS B OKCIIEPUMEHTAX U 3AJAYAX»

Peamuszanusa nmporpaMMbl  Kypca BHEYPOUYHOW — AECATEIBHOCTH  «XHUMUS
B OKCIIEPUMEHTAX U 3aj[ayax» HarpaBlieHa Ha oOecrieueHre JOCTHKEHUST 00yYaroIuMUCS

JJMYHOCTHBIX, MCTAIIPCAMCTHBIX U IPCAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI:

1) naTpuoTHYECKOe BOCIIUTAHHUE:

— MPOSBICHHE IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYIBTYPHOMY,
HAYYHOMY M HCTOPHYECKOMY HACJIEIUIO;

— MOHMMaHWE 3HAYEHHsS XHMHYECKOH HAyKH W TEXHOJOIMA B JKH3HU
COBPEMEHHOT0 O0IIECTBA, B Pa3BUTHH YKOHOMHUKHU POCCHM U CBOETO peruoHa;

2) TpakIaHCKOe BOCIIUTAHHE:

— CTpeMJICHHE K B3aMMOIOHMMAHHMIO M B3aWMOIIOMOIIM B MpoIecce y4eOHOM
¥ BHEYUCOHOM 1A TeILHOCTH;

— TOTOBHOCTh OILICHMBATh CBOE IMOBEJICHHE M TOCTYIKH CBOMX TOBapHIICH
C TMO3WIIMKM HPABCTBEHHBIX M TMPABOBBIX HOPM C y4YETOM OCO3HAHHS IMOCJCICTBHUIA
MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

— MHPOBO33PEHUYCCKUE MPEICTABICHHS O BEIICCTBE M XMMHUYECCKON pEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Ppa3BHTHS HAyKH W HEOOXOIUMbIC
TS IOHUMAHHUS CYNTHOCTH HAyYHON KapTHHBI MHUPA;

— OCO3HaHHWE IIEHHOCTH HAYYHOT'O MO3HAHUS I Pa3BUTHS KAXKIOT0O YeOBeKa,
poMM W MeCTa XHMMHYECKOW HAyKHh B CHCTEME HaydHBIX IpEICTaBICHUI
0 3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOJbI, B3aUMOCBS3SX UYeIOBEKa C MPHUPOIHOM
1 TEXHOJIOTUYECKOU CPEIOH;

4) BocIUTaHHE KYJbTYPbI 310POBbSI:

— OCO3HAaHWC IIEHHOCTH JKHW3HM, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY

310pOBbIO, YCTAHOBKA Ha 3J0POBBIA 00pa3 )KU3HU;
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— OCO3HaHME  HEOOXOJMMOCTM  COOJIIOJIEHHMSI  OpaBWil  O€30MACHOCTH
npu oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYaIIUIX;

5) Tpy10BO€ BocIMTAHME:

— (opMUpOBaHHUE LIEHHOCTHOTO OTHOIIEHUS K TPYIAOBOM NEATEIBHOCTH KakK
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKa W K MCCIEJOBATENIbCKON AEATENbHOCTU KakK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE HHTepeca K mpodeccusM, CBSI3aHHBIM C XUMHEH, B TOM YHCIIC
K npodeccusM HaydyHOU cdepbl, OCOZHaAHHE BO3MOXKHOCTH camMopeaan3alud B 3TON
chepe;

6) 3KoJI0rnYecKoe BOCIUTAHUE:

— 0CO3HaHHME HEOOXOJMMOCTH OTHOIICHUS K MPUPOJIC KAK UCTOUHHKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS;

— TPUOOPETEHHE ONBITA IITAHUPOBAHUS TTOCTYIIKOB U OI[EHKHU UX BO3MOYKHBIX
NOCJIEICTBUH ISl OKPYKAIOUIEH CPEbL;

— CHOCOOHOCTh MPUMEHSTh 3HAHMS, TOJy4aeMmble NMPU HU3YYECHUU XUMUH,
IUT pEIICHUS 3a]1a4, CBA3aHHBIX C OKPYKAKOUIEH CPEIoN;

— AKTUBHOE HENPUATHUE ACUCTBUM, IPUHOCAIIMNX BPE OKPYKAIOIIECH CpEE;

— TOTOBHOCTh K YYacTUIO B MPAKTHUYECKON JESITEIBHOCTH 3KOJIOTHYECKOM

HaIIpaBJICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS

ba3zosvie nocuueckue deticmsusi:

— pacKpbIBaTh CMbBICT XUMHUYECKUX MOHATUN (BBIACNSITH UX CYIIECTBEHHbIC
MPU3HAKU, YCTAHABIMBATh B3AUMOCBS3b C APYTHUMU MOHATUSIMHU );

— AHAJIU3HUPOBATH, CpPaBHMBATb, 0000marb,  BbIOMpPAaTH  OCHOBAHUS
JUTSL KJTAaCCU(UKALIMY U CUCTEMATU3AIIMU XUMHUYECKUX BEILIECTB U XMMUUECKUX PEaKIIUM;

— yCTaHaBIWBAaTh NPUYUHHO-CJICICTBEHHBIE  CBSI3U MEXKIYy OObEKTaMu

U3Y4YEHUS;
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— CTPOUTH JIOTHYECKHUE pacCyXACHHS (MHIYKTUBHBIC, JCTYKTHBHBIC,
110 aHAJIOTUH);

— Tpenarath KPUTEPUHU U BBISBIATH OOIIHNE 3aKOHOMEPHOCTH M TPOTHBOPEIHS
B M3y4aeMBbIX MIPOIIECCax U SBJICHUAX,

— JeNaTh BBIBOJABI U 3aKIFOYCHHS; IPUMEHSTH B TIPOIIECCE MMO3HAHUS TTOHSATHUS
(mpenMeTHBIE W METANpeJMETHBIC), CHMBOJHMYECKUE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3YEMBIE B XMMHUH, TPEOOPa30BhIBATh MOJICIBHBIC TIPEICTABICHUS (XUMUYECKHH
3HAK, XUMWYecKas (opmysia, ypaBHEHHE XHUMHYECKOW pEakKIuu) MPH PEHICHUU
y4eOHBIX 3a]1a4;

— XapaKTepU30BaTh U3y4acMbIC XHMUYECCKUE BEIIECTBA U XUMUUYCCKUE PEAKITUU

C YUCTOM MOJICIIBHbIX HpCHCTaBHGHHﬁ.

bazosvie uccredosamenvcxue oeticmeust;

— TPUMEHSATH METOJbl HAYYHOTO I[IO3HAHWS BEMIECTB U  SBJICHHMA
Ha OMIIUPUYECKOM U TEOPETHYECKOM YpPOBHSAX B YyUeOHOH MO3HABATEIBHOM
M TIPOCKTHO-UCCIIEIOBATEIILCKOM IEATEIPHOCTH;

— aHaJIM3UPOBATh (DAKTHI, BRISIBIATH U (DOPMYITUPOBATH IPOOIIEMY, ONIPEACIAThH
IeJIb U 3a/1a9U, COOTBETCTBYIOIIUE PEIICHUIO MTPOOJIEMBI; TIPEjIaraTh OMUCATEIHHYIO
W OOBSCHUTENIBHYIO TUTIOTE3Y U OCYIIECTBIISITH €€ TIPOBEPKY; IPOBOIUTH U3MEPEHUS
HEOOXOIUMBIX  TIAPAMETPOB,  BBIYUCICHHS,  MOJEIUPOBAaHHWE,  HAOIIOIEHUS
U DKCIEPUMEHTHI (peajbHbIE W MBICIEHHBIE), CAMOCTOSTEIBLHO MPOTHO3UPOBATH
pe3ynbTaThl, HopMyIupoBaTh 000OIICHNS U BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOTO

OIIbITa, HCCJICAOBAHHA, COCTABIIATH OTUYCT O HpOI[GJ'IElHHOfI pa60Te.

Paboma c ungpopmayueii:

— OPHEHTHUPOBATHCA B Pa3IMYHBIX MCTOYHHMKAX wWHOopManuu (HaAy4dHO-
MONYJISIPHAS] TUTEpPATypa XUMUYECKOIO COJIEpKaHUsI, CIIPABOYHBIE MTOCOOUS, peCcypChl
WNurepnera);

— aHaAJIM3UPOBATh MH(POPMAIIUIO M KPUTUYECKH OLICHHWBATh €€ IOCTOBEPHOCTH
W HENMPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETHUPOBATh MH(OpMAIIUIO, 3HAYUMYIO

JUTsL pelieHus: yueOHOM 3a/1auu;
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— OPUMEHSTh Pa3JIMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl MpU MOHMCKE
u orOope MHPOPMALMKM WM JAHHBIX W3 HMCTOYHMKOB C YYETOM IIPEAJIOKEHHON
y4eOHOM 3a7]auM U 3a/1aHHBIX KPUTEPUEB;

— BbIOMpaTh, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
uH(pOpPMAIMIO pa3IUYHBIX BUIAOB M (GOpM MpeAcTaBieHUs (cXeMbl, TIpaduki,
JIarpaMMbl, TaOJIUIBI, PUCYHKH U Ipyrue GOopMbl);

— HCIOJIb30BaTh HAYYHBIN fA3BIK B KAYECTBE CPEJCTBA PAabOThI C XUMUYECKON
uHpopMaluen;

— NPUMEHSTh 3HAKW U CHUMBOJIbI, (hOpMYibl, a0OpeBUATypbl, HOMEHKIATYPY,
UCNOJb30BaTh M IpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA

HarjisiAHOCTH.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE 1eHCTBHSA:

— MPEACTAaBIATh IOJYYEHHBIE pE3yJbTaThl MO3HABATEIBHOW JAESATEIbHOCTU
B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— myOJIMYHO BBICTYHNaTh C TMPE3CHTALMEH pe3ydbTaTOB  BBITIOJIHECHHUS
XUMHUYECKOT0 KCIIEpUMEHTa (MCCIeA0BATEILCKOM Ta00PATOPHOM MITH TPAKTHUECKOM
paboTHI, y4eOHOTO MPOEKTA);

— B X0JI€ Auasiora u (WIK) TUCKYCCHUU 33]1aBaTh BOMPOCHI IO 00CYK1aeMOl TeMe
M BBICKa3bIBaTh WJEH, (QOPMYIHPOBATH CBOM TMPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

— IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOThI, ONMPENEsATh CBOIO POJIb,
pacrpenensaTh 3a1a4l MEXI1y YWICHAMU TPYIIIbL;

— BBIMIOJIHATH CBOK 4YacThb paldOThl, KOOPAMHUPOBATH CBOM JIEUCTBUS
C NEUCTBUSIMU APYTUX WICHOB KOMaHbl, ONPEACIISAThH KPUTEPUH MO OLIEHKE KayecTBa
BBITIOJITHEHHOM PadOThI;

— pemiaTh BO3HHUKAIOIIME NPOOJEMbI HA OCHOBE ydeTa OOIIMX HHTEPECOB
U COIVIACOBaHUSl TMO3UIMNA, Y4YacTBOBATh B OOCYXIECHUH, OOMEHE MHEHUSIMH,

«MO3TOBOM IITYpME» U JPYrux Gopmax B3auMOoACHCTBUSI.
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PeryasiTuBHbIC YHUBepCcaJbHbIe y4eOHbIE AeHCTBUS:

— CaMOCTOSATEJIBHO BBIOMpPATh COCOO peleHus: yueOHo# 3a1aun (CpaBHUBATD
HECKOJIbKO BapUAHTOB pEIICHMs, BbIOMpaTh HamOoJsiee MOAXOASAIIMI C y4eToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB), INIAHUPOBATH CBOIO PabOTY MPH pELICHUU
y4eOHOW UITM UCCIIeIOBATENbCKOM 3a/1auu;

— Ha OCHOBE TIOJIYYEHHBIX pe3ylbTaToB (HOpMYIUpOBaTh 0000IIEHNUs
U BBIBO/JIbI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MTPOLIECCOB;

— COOTHOCHUTH CBOM JCHCTBUS C IJITAHUPYEMBIMU PE3YJIbTATAMH, OCYILIECTBIIATh
CaMOKOHTPOJIb JIEATEIbHOCTH;

— KOPPCKTHPOBATH CBOIO ACATCIBbHOCTh Ha OCHOBC CaMOdHAJIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOydenust B 8 KJjacce npeaMeTHbIE Pe3yibTaThl U3Y4YEHHUsS Kypca
BHEYPOUHOU NEATEPHOCTA «XUMHUS B SKCIIEPUMEHTAX U 33/1a4aX» TOJHKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

— packKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHX IMOHSTHH: aTOM, MOJIEKyJia,
XUMUYECKHUI AIIEMEHT, METAJLI, HEMETAILI, AJJIOTPOIUS, IPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, CMECh (OJAHOpPOAHAS U HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAS
aTOMHasi ¥ MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBa, MOJb, MOJIIpHAas Macca,
MaccoBasi IO XHUMHYECKOTO OJJIEMEHTa B COCIWHEHUHU, MOJSIPHBIA 00BeEM,
OTHOCHUTENbHAS TUIOTHOCTH Ta30B, OKCHJ, KUCJIOTa, OCHOBAHME, COJIb, aM(OTEpHBIN
oKkcuz, aM(OTEpHBIH TUIAPOKCH], XUMUUYECKasi peakius, KiacCHU(pUKAIUSI PEaKIIHid:
pEeaKIMu COEMHEHHUSI, PEaKIIMK PA3JI0KEHUS, PEaKI[MU 3aMEIIECHUsI, peaKllni OOMeHa,
9K30- M DJHIOTEPMHUYECKUE PEAKIHH;, TEIIoBOoW 3P(HEKT peakuuu; SApO aroma,
AJIEKTPOHHBIN CJIOH aToMma, aTOMHas OpOWTallb, PaJNyC aToMa, XMMHUYECKas CBS3b,
MOJIsIpHAsl YU HEMNOJIIPHAsl KOBAJICHTHAsi CBsI3b, MOHHASI CBSA3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0Jsi BellecTBa (MPOIEHTHAs KOHIIGHTpAIusi) B PacTBOpE,
MOJISIpHasi KOHIIEHTpAIUsl BEIIECTBA B pacTBOPE; JIEKTPOOTPULATEIbHOCTb, CTEIICHD
OKUCJICHUS, OKHCIUTENW ¢ BOCCTAHOBUTEIM, OKHCICHHE U BOCCTAHOBIICHHE,

OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIINH, MCTO 3JICKTPOHHOI'O 6aJ1cha;
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— WUIIOCTPUPOBATh  B3aUMOCBSI3b ~ OCHOBHBIX ~ XMMHUYECKUX  MOHSITUH
Y IPUMEHSITh 3TU TOHATHUS NPU ONMUMCAHUY BELIECTB U UX MPEBPAICHUH;

— HUCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBICHUsS (POpPMYIT BEIIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIIUU;

— OMNpEAeNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTeNeHb OKUCIIEHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, PUHAJICKHOCTD BEILIECTB
K ONpEeleJIEHHOMY KJaccy COeAMHEHUH 1Mo ¢opMmynam, BUAbl XMMUYECKOW CBS3U
(KOBaJICHTHOW U MOHHOM) B HEOPTAaHUYECKUX COETUHEHUSIX;

— PAcKpbIBaThb CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuonnueckoro 3akoHa JI.11. MenaeneeBa, aTOMHO-MOJIEKYJIIPHON TEOPUH,
3aKOHa ABOTaJIpo M €ro CIEACTBUM, MPEICTAaBICHUN O HAYYHBIX METOAaX MO3HAHUS,
B TOM YHCJI€ SKCTIEPUMEHTAJIbHBIX U TEOPETHUECKUX METO/IaX UCCIIEI0BAHNUS BEIlIECTB
Y U3YUYEHUS XUMHUYECKUX PEaKIIil;

— JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJOkKeHusa B [lepruoanyeckoil cucteMe: ONMUChIBaTh
U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoanueckold CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3JIMYaTh MOHATHSA «IJIaBHas moarpynmna (A-rpymma)» u «Imo0odHas
noarpymnmna (b-rpymnma)», «manble mepuoAsd» U «OOJNbIINE TMEPUOAbD», COOTHOCUTH
0003HaueHus1, KOTOpbIe UMeIoTCs B Tabnuie «llepuoandeckas cucreMa XUMHUYECKUX
anemeHToB JI.MI. MenaeneeBa», ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKMX DJJIEMEHTOB (COCTaB MW 3apsl sjapa, oOOIIee YUCIO0 IJIEKTPOHOB
U pacrpeaesieHue X Mo 3JIEKTPOHHBIM CIOSIM);

— OOBSCHATH CBSI3b TOJOXKEHUA DdJeMeHTa B llepuoamdeckoil cucteme
C pachpeleNieHHEeM DBJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSIM, MOAYPOBHSM
¥ OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

— KiIacCu(UIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YMCIy U COCTaBy YYACTBYIOIIMX B PEAKIIMU BEILECTB,
1o TeroBoMy 3P heKTy);

— XapakTepu3oBaTh (OMUCHIBATh) (QU3MUECKHE U XMUMHUYECKHE CBOMCTBa

IIPOCTBIX U CJIOXXHBIX BCIICCTB: KHCJIOPOJa, BOAOpOAd, BOAEI, 06HII/IC XHUMHYCCKHEC
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CBOMCTBA OKCUJOB, KACJIOT, OCHOBAHUHN U COJIEN, TEHETUYECKYIO CBI3b MEXKIY HUMMU,
NOATBEpKAass  NpUMEpPaMU  MOJICKYJSIDHBIX ~ ypaBHEHUM  COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

— ONHUCHIBATh POJIb KUCIOPOJa, BOJAOPOAA U BOJbI B MPUPOIHBIX IMpOIECcaXx,
B JKMBBIX OpPraHU3Max, UX MPUMEHEHHE B PaA3JIMUHBIX OTPACISX MPOMBIILICHHOCTH,
BO3MO>KHOE MCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSICHATH M TPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX
coCcTaBa U CTPOEHHUSA, BO3MOXKHOCTH TMPOTEKAHUS XUMUUYECKUX TMpeBpalleHUun
B Pa3JIMYHBIX YCIOBUAX;

— BBIYUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJSAPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJISIDHYIO MacCy CMECH, MOJIBHYIO JOJIF0 XMMHUUYECKOTO 3JIEMEHTAa B COCIUHCHHH,
MAacCOBYIO JIOJI0O XHMHUYECKOTO »JJIeMeHTa 1Mo (opMyse COEAUHEHUS, HaXOIUTh
npocTerIIyro GopMyly BelIecTBa MO MAacCOBBIM MM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO [IOJII0 BEIIECTBA B pPAacCTBOpPE, MOJIAPHYIO KOHIIGHTPAIMIO BEIIECTBa
B PacTBOpE, MPOBOAUTH PACUETHI 10 YPABHEHUSIM XUMUUYECKON PEaKInu;

— pellaTh pacyeTHBIC 3a/layMl 10 U3Y4aeMbIM TeMaM Kypca XUMUU Pa3InYHbIX
TUTIOB M YPOBHS CJIOKHOCTH, B TOM YHUCJIE OJIMMIIHUAJHBIC, BHIOUpask aJeKBATHYIO
du3nUecKyr0 MOJENb, C UCIHOJb30BAaHUEM 3aKOHOB U (OPMYJ, CBS3bIBAIOIINX
(bu3HYeCKrUe BEIMYNHBL;

— IMPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTEIBHON NESITENbHOCTH: aHAIU3,
CHUHTE3, CpaBHCHHE, OO0OOINeHWEe, CHCTeMaTh3alus, KilacCU(HKAINs, BBISIBICHHEC
MPUYMHHO-CJICICTBEHHBIX CBS3€U — JJISI U3YUYEHHUsI CBOWCTB BEILIECTB U XUMHYECKUX
peaKiuii; eCTEeCTBEHHO-HAy4YHbIE METOJbl [IO3HAHUS: HaONIOJEeHHuEe, H3MEpEHHeE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (peanbHbIN U MBICJICHHBIN) — JJISI OCBOCHHS y4eOHOTO
COJIEpKAHUS;

— packpbiBaThb CYIIHOCTb TMPOLECCOB OKHUCJIEHUS U BOCCTAHOBJICHUS,
COCTaBJISITb YPaBHEHHUS TMPOCTBIX OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIMil
(MeTO/10M 3JIEKTPOHHOTO OaaHca);

— YCTaHABIMBAaTh CBSI3M MEXAY pealbHO HAOII0IaeMbIMH XUMHYECKUMHU

SABJICHUSIMA M TPOIECCAMH, MPOUCXOIAIIMMH B MaKpO- U MHUKPOMHUPE, OOBSCHATH
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OPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUSA CO 3HAHUSAMU
APYTUX y4eOHBIX IPEIMETOB,

— coOmoaaTh npaBuia Oe3omacHoOU paboThI B Jabopatopuu
IpU HKCIIOJIB30BAHUHM XUMHYECKOW MOCYAbl W OOOpYJOBaHHWA, a TakKe MpaBHIa
oOpaimieHusi C BEIeCTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMHU BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKHX padOT MO TMONYYCHHIO U COOMpPaHUIO
ra3oo0pa3HbIX BemecTB (BOAOPOJAa W KHCIOpPOJa), MPHUTOTOBICHHIO PACTBOPOB
C OMpeAeNeHHOW MAacCOBOM JOJeH  pacTBOPEHHOTO BEIIECTBA, PEIICHHUIO
OKCIIEPUMEHTANBHBIX 3afad 1Mo Teme «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCJIMHCHUI;

— JIEMOHCTPUPOBATh  BIIAJICHUE OCHOBAMHU XUMHUYECKOW TPaMOTHOCTH,
BKJTIOYAIONICH yMeHHEe Oe30MacHOro OOpaiieHusl C BEIIeCTBAMH, HCIOIb3YEMBIMU
B IOBCEJHEBHOM JKM3HHU, a TAK)KE€ 3HAHUE INPaBWI MOBEIEHUS B LIENIAX COCpEKEHUS
3JI0POBBS M OKPY>KaIOILLEH CpeIbl;

— Y4acTBOBaTh B IPOEKTHO-UCCIIEOBATEIBCKON AEATEIbHOCTH XUMHUYECKOM

1 XMMHKO-3KOJIOTHUUYSCKOM HaIIPaBJICHHOCTH.

K konmy oOydeHuss B 9 KJiacce TPEIMETHBIC PE3YNbTAaThl M3YUCHHS Kypca
BHEYPOUHOM ACITEIHHOCTH «XUMHUS B SKCIICPUMEHTAX M 3a/1a4axX» JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

— PACKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX TIOHATUN: XUMUYECKUNA PJIEMEHT,
aToM, MOJIEKYJla, MOH, KATUOH, aHUOH, AIEKTPOOTPHUIIATETIEHOCTh, CTETICHb OKUCIICHHS,
XUMHUYECKasi PEaKIus, TerIoBor A (PeKT peakiuu, MoJib, MOJISIPHBIN 00BEM, PacTBOD;
ANMEKTPOTHUTHI, HEANEKTPOIUTHI, SJICKTPOTUTHYCCKAS TUCCOIUAINS, PEAKIIHH HOHHOTO
oOMeHa, THUAPOJN3 COJei, oOpaTMMbIe W HEOOpATHMbIE PEAKIIUU, OKUCIHTEIHHO-
BOCCTAHOBUTEIIPHBIC  PEAKIMHM,  OKUCIUTENb, BOCCTAHOBHUTEIh,  OKUCIICHUE
U BOCCTAHOBJICHHUE, DJICKTPOJIU3, AJUIOTPOTHS, aM(pOTEPHOCTh, XMUMHYECKAs CBSI3b
(kOoBaJICHTHAsl, WOHHAs, METATMYECKAs), MEXMOJEKYJSIPHbIE B3aUMOJCHCTBUS

(BomoponHas CBs3b, CHiIbl Ban-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHHS,
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KPUCTAJUIMYECKUE PEUIETKU, KOPPO3HUSl METAJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOU
pEeaKInn, KaTalau3, XAMUYECKOE PABHOBECUE, FJIEMEHTHl XUMUYECKOW TEPMOJUHAMUKHN
Kak OJHOM M3 TEOPETUUECKUX OCHOB XMMHM; MPEAECIBHO JONYCTUMAasi KOHIICHTPALIUS
(ILAK);

— WUIIOCTPUPOBATH  B3aMMOCBSI3b  OCHOBHBIX  XHUMHUYECKUX  TOHSTUU
Y TIPUMEHSATH 3TU MOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHHUII;

— HCIOJb30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTaBlIeHUsI (POPMYIT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

— ONpPEJENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XMUMHUYECKHUX D3JIEMEHTOB
B COCAMHEHMSIX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OINPEICICHHOMY
KJIacCy COeMHEHMM 1o (hopMyriaMm, BUJIbI XUMHYECKOHN CBSI3M (KOBAaJICHTHAs, MOHHAS,
MeTaJUTM4ecKas) B HEOPTaHMYECKUX COCIMHEHUSX, 3apsj HOHA IO XUMHUYECKOM
dbopmyrie, XapakTep Cpelibl B BOJHBIX pacTBOpaX HEOPTaHMYECKUX COCAUHEHUM, THII
KPUCTAJUTMYECKOMN PEIIETKH KOHKPETHOIO BELIECTBA;

— packpsiBaTh  cMbIica  Ilepumoamueckoro 3akona J[.MI. MeHneneeBa
U JICMOHCTPHPOBATh €r0 MOHUMAHHE: OINKCHIBATh M XapaKTEPH30BaTh TAOIMYHYIO
dopmy Ilepuogudeckoid CHUCTEMBI XUMHUYECKHUX DJJEMEHTOB; OOBSCHITH CBS3b
MOJIOKEHUS dJIEMEHTa B Ileproanyeckor CUCTEME C PACIPEICIEHUEM SJIEKTPOHOB
10 PHEPTETHYECCKUM YPOBHSM, MOAYPOBHSIM M OpOUTAISIM aTOMOB IEPBBIX YETHIPEX
MIEPHOIOB; BBIACIATH O0IIHME 3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB DJIEMEHTOB M UX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHMCJIMTEIHLHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB M THAPOKCHIOB) B IIpeeiiaX MaJIbIX IEPHOJIOB U TJIABHBIX MTOATPYII C yUETOM
CTPOCHUS UX aTOMOB;

— PACKpBIBATh CMBICII TEOPUHU AJIECKTPOIUTHIECKON JUCCOUAIMH, 3aKOHa [ 'ecca
U €ro CJHEICTBHM, 3aKOHA JACHWCTBYIOIIMX MacC, 3aKOHOMEPHOCTEW W3MEHECHUS
CKOPOCTH XMMHWYECKOW PEaKINH, HAMPABICHUS CMEIICHUS XUMUYECKOIO PaBHOBECUS
B 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB;

— KJacCU(pUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTRA,

XUMHUYCCKUC PCAKIHNHU (HO YUCIIYy U COCTaBy YYACTBYIOIIHMX B PCAKIWKW BCIICCTB,
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no TerwioBoMy 3¢ (deKTy, Mo arperaTHOMY COCTOSIHHIO PEareHTOB, MO MU3MEHEHUIO
CTEMEHEW OKHUCICHUSI XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHUIO
KaTaJm3aTopa);

— XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHUUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX COCIWHEHMM, MOJTBEpKIas 5TO OMUCAHUE
npuMepaMy MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKUX
peaxkumit;

— COCTaBJISTh YPAaBHEHUS: dJIEKTPOJIMTUUECKON TUCCOIUAIIMMA KUCTIOT, IIeJIoueh
U COJICH; TIOJIHBIC M COKpAIEHHBbIC YpaBHEHUS PEaKIUuii HOHHOTO 0OMEHa; peakIui,
MOATBEPKIAIONIUX CYIICCTBOBAHME TEHETUYECKOM CBS3M MEXAYy BelIeCTBAMU
Pa3IMYHBIX KJIACCOB;

— pacKpbiBaTh CYIIHOCTh MPOIECCOB THAPOJIU3A COJIEH MOCPEACTBOM
COCTaBJICHUS KPATKUX HMOHHBIX M MOJEKYJSIPHBIX YpaBHEHUH peakilvii, CyIIHOCTb
OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIX peakuuii MOCPEICTBOM COCTaBJICHHUS
AIEKTPOHHOTO OallaHca STUX PEaKIIHiA;

— TIpEelICKa3bIBaTh XapaKTep CPellbl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMUCHIBATH) (U3MYECKHE U XHUMHUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB (KUCIOPOJI, 030H, rpaduT, aiMa3, KpeMHUH, a3ot, ¢ocdop, cepa,
XJIOp, HATPUM, KaJIMK, MarHUi, KaJdbllui, aJIOMHUHUH, JKelie30, Mellb, IIMHK, CEPeOpo)
U 00pa30oBaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB
(aMMMaK, XJI0pOBOAOPOA, cepoBoaopos, okcuasl yriepoma(ll, IV), kpemuusa(IV),
azota(l, 11, I, IV, V), dochopa(Ill, V), cepsi(IV, VI), cepuucras, cepnas, a3oTHas,
dbocdopHas, yroapHas, KpeMHUEBAS KUCIOTHI, OKCUIBI i THAPOKCUIBI METAIIOB [A—
HHA-rpynm, amromunus, meau(Il), nuaka, xemeza(ll u 1),

— TIOSICHSTH COCTaB, OTJACIBHBIE CIOCOOBI MOJTYYEHUS M CBONCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIIME KHUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCycCHas
KHUCJIOTHI U UX coiid, ranoreHusibl kpeMuusa(IV) u ¢pochopa(lll u V), nepmanranar
Kasus);

— ONHUCHIBATH POJIb BAXKHEHIITUX U3y4aeMbIX BEILIECTB B IPUPOJAHBIX MpoLieccax,

HX BIWAHHUC HaA ) KMBBIC OPIraHU3MBI, IIPUMCHCHHUC B PA3JIMYHBIX OTPAC/IAX DKOHOMUKH,
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WCIIOJIb30BaHUE JJI1 CO3/IaHMsI COBPEMEHHBIX MaTEPUATIOB U TEXHOJIOTUH; MPOBOIUTD
peakiuu, TMOATBEPXKAAIONMEe KAYECTBEHHBIM COCTaB  pa3IMYHBIX  BEHIECTB,
PacIio3HaBaTh OIMBITHBIM MyTEM COJIEpPXKAIIUECS B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-,
Opomun-, uoaua-, cyiabdar-, dpocdar-, kapboHar-, CHIMKAT-, CyIbPUT-, CYIbDUI-,
HUTPAT- U HATPUT-UOHBI, THIAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHUs, KaJbIIHs,
aroOMuHUS, xenesa(2+) u xeneza(3+), meau(2+), IMHKA;

— OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEUIIMX H3y4aeMbIX BEIIECTB
B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHUS, MPUMEHEHUE BEIICCTB B 3aBUCUMOCTHU
OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUN B Pa3IUUHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XUMHUYECKOM KUHETHKU
U TEPMOIMHAMUKH;

— BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa Mo (GOpMyJie COeIMHEHUS, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, MOJBHYIO JOJII0 XUMHUYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJIIPHYIO KOHIIEHTPAIIMIO BEUIECTBA B PACTBOPE, HAXOAUTH MPOCTEHIIYI0 (popmyiy
BEIIECTBA IO MACCOBBIM HJIM MOJBHBIM JOJSM AJIEMEHTOB, MPOBOJUTH PACUETHI
[0 YpaBHEHHUSAM XMMHUUYECKHX PEAKIMi C y4eTOM HEJO0CTAaTKa OJHOTO W3 PEeareHTOB,
NPAKTUYECKOTO BBIXOJIa TPOJYKTa, 3HAYEHHUS TEIUIOBOro J3d@deKkra peakiuu,
OTIPEJIENISITh COCTaB CMECEH;

— peliaTh pacyeTHBIC 3aJ]a4M 10 U3y4aeMbIM TeMaM Kypca XMUMHH Pa3IudHBIX
TUTIOB M YPOBHS CJIOKHOCTH, B TOM YHCJIE OJMMIHUAIHBIC, BHIOWpas aJeKBATHYIO
¢u3nuecKkyr0o MOj/eNb, C HCIOJB30BAHUEM 3aKOHOB M (OPMYI, CBS3BIBAIOIINX
(bU3UYECKHE BEIIMYNHBL,

— co0moaaTh IpaBuia 0e3onacHon paboThI B nabopaTtopuu
MPU HMCTOJB30BAaHUM XHUMHYECKOW TOCYIbl W OOOpYIOBaHMS, a TakKe TIpaBUia
oOpallleHusi C BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKIMUSIMU BBIOJIHEHUS
Ta00OpaTOPHBIX OMNBITOB M MPAKTUYECKUX pabOT MO MOJYYEHHIO M COOUPAHUIO
razooOpa3HbIX BEIIECTB (aMMHaka M YIJIEKUCIOr0 raza) U PEIICHUI0

OKCIICPUMCHTAJIBHBIX 3aJlad 110 TEMaM KypcCa, NpPCACTABIATb PC3YyJIbTaThbl
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JKCTIEpUMEHTa B (hOpMEe BBIBOJOB, J0KA3aTENbCTB, rpadUKOB, TaOJIUIl U BBISBIISTH
IMITUPUIECKHIE 3aKOHOMEPHOCTH;

— TPHUMEHATh OCHOBHBIC OIEPAIlMM MBICITUTEIBHON JCSITCIBHOCTH (aHAU3,
CUHTE3, CpaBHEHHE, O0O0OOIIeHUe, CHUCTEMAaTHU3allks, BBISIBICHHE MPUYUHHO-
CJICIICTBCHHBIX CBS3€H) MPH WU3YYCHUH CBOWCTB BEIICCTB W XUMHUYECKHX PEaKIIHi,
BJIQJICTh CCTCCTBEHHO-HAYYHBIMH METOJAaMU IO3HaHUS (HAOJIOIeHUEe, H3MEPCHHE,
MOJICITUPOBAHKE, SKCTICPUMEHT (PEaTbHBIN U MBICIICHHBIH );

— MPUMEHSThL  MpaBuwia  Oe3omacHOrO  oOpallleHusi ¢  BEIIECTBAMU,
UCIIOJIb3YEMBIMU B TIOBCETHCBHOM KU3HHM, MTPaBUIIa MMOBEJCHUS B IEISIX COCPEKEHUS
3I0POBbSI M OKPY)KAIOIICH NPUPOJHOW Cpeabl, INOHMMATh BpeJ (OMacHOCTH)
BO3JICHCTBHUS HA )KMBBIC OPTaHU3MBbI OIIPEACIICHHBIX BEIIECTB, TOSCHATH Ha TIPHMEpax
CIOCOOBI YMEHBIIECHUS W TPEAOTBPALICHUS HMX BPEAHOTO BO3ICHCTBHUSA, 3HAYCHHC
KHUPOB, OCJIKOB, YIIIEBOJOB ISl OPTaHU3Ma YETIOBEKA;

— WCIOJIb30BaTh MOJYUYEHHbIE MPEACTABICHHUS O cdepax MpoPecCHOHATBHON
NESITEIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY
ISl IPO)ECCUOHANIBHON OpHEHTAIlMM U JJIS OCO3HAaHHOTO BHIOOpAa XHMHH Kak
npogUIBLHOTO TIpeaAMeTa IIPU IMPOIOKEHUN 00yUeHUsI Ha YPOBHE CPEHEro OOIIero
o0pa3oBaHMsI;

— Y4acTBOBaTh B MPOEKTHO-UCCIIEIOBATEIBCKON IEATEIHPHOCTH XUMUYECKON

U XUMHKO-3KOJIOTHYECKOM HaIIPaBJICHHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

HaumeHnoBanue
Ne pa3es 0B U TeM Kypca KosinuectBo ®opma padboTbl/XapaKTePUCTHKA
. IIporpamMmmHoe coaep:xkaHue
n/n BHEYPOYHOI 4acoB AeAITeJIbHOCTH 00y4alolIMXCs
AeATEJIbHOCTH

Paznen 1. HepBOHa‘{aJIBHI)Ie XUMHYIECCKHE NMOHATUA

1.1 | Xumus — BaxkHas 00J1aCTh 2 Xumuss — BaxkHas 00JIaCThb €CTECTBO- | Bwvinonnenue meopueckux 3a0aHuti, PacKpbIBAIOIIUX
€CTCCTBO3HAHUA 3HAHUS U HpaKTH‘leCKOﬁ ACATCIIBHOCTU | pOJIb XMMHU B MIPUPOJAC U KHU3HU YCIIOBCKA, €€ CBA3b
U IPaKTUYECKOU YeroBeKa. C APYTUMH HayKaMH.
TeATEIbHOCTH YelI0BEeKa [IpaBuna GeszomacHoro oOpamenus | [Ipogedenue >xcnepumenma
C BEHECTBAMU W J1aOOPAaTOPHBIM | e M3yuenue W oONHCaHHe (PUIMYECKUX CBOHCTB
000py/OBaHUEM. 00pa31oB HEOPTAaHMYECKUX BEIIECTB.
Hucreie BenecTBa 1 CMeCH e [IpaBuna paboTsl B Jaboparopuu W MPHEMBI
oOpartenus ¢ 1a00paTopHBIM 000PyIOBAaHUEM.
¢ Pazenenne cmeceint
1.2 | BemectBa U XUMHYECKUE 5 ATOMBI,  MOJEKYJIbl, XHUMHYecKue | BoisiBnenne  paznuumii  Mexay — GU3HUECKUMH

peakunu

3JeMeHThl. BelecTBa MonekyasspHOro
Y HEMOJIEKYJISIPHOT O CTPOEHHUS.
Xumuueckas popmyna.
OTHOcuUTeNbHAs aTOMHAas Macca.
OTHOcUTeNbHAs MOJIEKYJIsIpHAs Macca.
MaccoBas JoIs XUMHYECKOTO
3JeMeHTa B coeAauHeHuu. KonmdecTBo

BCIICCTBA. MOJ'ISIpHaSI Macca. Pacuersl

A XUMHYECKUMU SIBJICHHUSIMH.

Pacno3naBanue GU3NYECKUX U XUMHYECCKUX SIBIICHHH.
OmnpeneneHre NPU3HAKOB XUMHYECKUX PEAKIIUH,
YCIIOBUH WX MPOTEKAHUSI.

PaccranoBka K03 GUIIMEHTOB B CXeMaX XUMHUUYECKUX
peakiuu.

[TIpoBenenue BBIYUCIEHUH MO (opmylram U ypas-

HCHUAM XHMHYCCKHX peaKI_II/Iﬁ .
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1o (opMyiaaM XHUMHUYECKHX COSTUHEHUH.

MOHHpHaH MacCa CMECH BCUICCTB.

MonbsHas JToJIsA XUMHUYECKOT 0O
JJIEMEHTA B COCAUHCHUH.

XuMHuecKas peakuuss U ee MPU3HAKH.
VcioBust NpOTEKaHUsT XUMHYECKUX
peakuuii. TUNIBI XUMUYECKUX PEAKLIHH.

PacueTsl o XuMHYECKUM YpaBHCHUAM

IIposedenue skcnepumenma:

¢ Onucanne Qu3nUecKux CBOHCTB 00pa3IloB Heopra-
HUYECKHUX BEIIECTB — METAJJIOB U HEMETAJIJIOB.

e HaGmonenne ¢pu3nyecknx M XUMUYECKUX SIBICHUM.

e HaGnronenne u ommcaHue NMPU3HAKOB MPOTEKAHUS
XUMHYECKUX PEAKIUi pa3HbBIX TUIIOB.

3a0a4  TO

Pewenue pacuemmnvlx

bopmynam
U YypPAaBHEHMSM XUMMYECKMX PEaKIUl pa3IMyHOIO

YPOBHSA CIIOKHOCTHU, B TOM YUCJIC OJIMMIINATHBIX

Hroro no pazneny

7

Paznesn 2. Bakueilimimue npeacras

UTEJIN HEOPraHu4eCKUuXx BEHIECTB

2.1 | Bo3ayx. 4 [IpencraBnenuss o razax. Bosayx. | Ilposedenue sxcnepumenma:
Iloustue o razax. 3akon  Asoraapo. OrtHOcHTENbHas | ¢ O3HAKOMIIEHHE C OOpa3laMi OKCHJIOB M OIMCAHHE UX
Kucnopon. Okcunabt IUIOTHOCTE T'a30B. CBOICTSB.
Onpenenenue OTHOCHTENLHOH MONE- | o [Tonyuenne, coGUpaHHe KHCIOPOAA, H3YUeHHE €rO
KYJSIDPHOW  Macchl ra3voo6pa3H0ro CBOMCTE.
BemeCT?a 0 M3BECTHOM  OTHOCH™ | poyyonye  pacuemnvix 3a0ay 1O  ypaBHEHHSIM
TC/IEHOM IIIOTHOCTH. XUMUYECKUX  peakuuii U  TePMOXUMHUYECKUM
O6neMusie OTHOILCHHIA Ta30B | yhaBHEHHSM PA3IMYHOTO yPOBHS CIOXKHOCTH, B TOM
IpU XUMHYECKUX PEaKIUAX. qHCle OMMMITHAMHBIX
Kucnopona. O3zoH.
TennoBoi apdekt XUMHYECKON
peakuuu
2.2 | Bonmopon. 4 Bogopon. CaoiicTBa BoJopona. | IIpogedenue sxcnepumenma:

IlonsTHe 0 KUCIOTAX
Hn COIAX

HOJ'IyT-ICHI/Ie U INpUMCHCHUC BOAOpOJA.
IToHsITHE O KMCIIOTAX U COJISAX

e [TonyyeHue U cobupaHue BOAOPOA.

o BSaHMOﬂeﬁCTBHG KHUCJIO0T C MCTalJIaMU.

Pewenue pacuemnwvix 3a0au 1O  ypaBHEHUSM
XUMHYECKUX peakluid, B TOM YHCIE TEPMO-
XUMHYECKUM
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2.3

Bopa. PactBopsl.
ITousatre 06 OCHOBAHUAX

Boga. Boma kak  pacTBOpUTEb.
PactBoprl. HacelllleHHBIE W HEHACHI-
HIEHHBbIE pacTBOpHL. PacTBOpuMOCTh
BemecTB B Boje. CriocoObl BEIpaXKEHUS
KOHUEHTpalUUU pPacTBOPOB: MaccoBas
oSt pacTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI KOHIIEHTPaIUs.

XUMHYECKHE CBOWCTBA BOJBI.

[Tousitne 06 ocHoBanusAx. MHaAMKaTOpHI

IIposeoenue sxcnepumenma:

o [IpuroroBnenue pacTBOPOB C  OIpeeIeHHON
MaccOBOM J0Jiell pacCTBOPEHHOT O BEILECTBA.

Pewenue 3a0au ¢ UCNONB30BAHUEM  IOHATUH

«MaccoBasi J0Jis BEIIeCTBAa B PAaCTBOPE»; «MOJApHAsS

KOHIICHTpauus», Cc HUCITIOJIB30BAHUECM KPpUBBIX

PacTBOPUMOCTH

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

coeIMHEeHn!

Knaccuduxanus HEOPTaHUYECKHUX
COCINHECHUN.

Oxkcupapl.  ['mapoxcuasl. Kucnorsr.
OcHoBaHusI pacTBOpUMBIC (IEIOYN)
U HepacTBOpumble.  AM{doTepHbIe
okcuapl W ruapokcunsl.  Conm.
duznueckre W 00IMHE XHWMHUYECKHE
CBOICTBA MEPEYHCICHHBIX KJIACCOB
HEOPTraHWYECKUX  COCIMHEHHH, UX
obmue CIIoCOOBI MOJTy4CHHUS,
npuMeHeHue. ['eHeTmdeckas  CBS3b
MEXIy KiaccaMu HEOPTaHHMYEeCKUX

COeINHEHUN

CocraBienue (GopMysn OKCHIOB, KHCIOT, OCHOBAaHHH,

COJNEd MW KX Ha3BaHUW 10 MEXIYHapOIHOU

HOMEHKJIaType.

CocTaBieHne MOJICKYJSIPHBIX YpPaBHEHHH peakIui,

WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA U CIIOCOOBI

MOJIy4eHHUSI BEIIECTB H3YYEHHBIX KJIACCOB/TPYIII,

a TakKe NOATBEPXKIAOIINX TIE€HETHYECKYI CBA3b

MEXIy HUMHU.

IIposeoenue skcnepumenma:

e OnpeneneHre pacTBOPOB  KHUCIOT M LIEJIOYEH
C IIOMOIIBIO HHANKATOPOB.

e B3aumozeicTBUEe KUCIOT C METaljaMHu, PEakuuu
HelTpanuzanuu. Peakuus HeWTpanu3anuu.

e BaanMopeiicTBue  pactBopa  CEpPHOM  KHUCIOTHI
¢ okcugom meau(Il).

e [TonydyeHrne HEpACTBOPUMBIX OCHOBAHUM U U3YUYEHHE
X CBOWCTB.

¢ BeITeCHEHME OJHOT0 MeTajla IPYrMM U3 pacTBopa
COJIH.
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¢ BzanumopeiicTBUE rUIPOKCU/Ia [IMHKA C pacCTBOPAMHU
KHUCJIOT U ILIeJI0ueil.

Pewenue skcnepumenmanvhvlx  3a0a4 1O TeMe

«OcHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHU M.

Pewenue  pacuemmuvix 3a0au 1O  ypaBHEHHUAM

XUMHUYECKUX PpEAKUMH pasHbIX THUIIOB M YpPOBHEH

CJIOXHOCTH, B TOM YHUCJIC OJIMMITHATHBIX

Uroro o pazneny 18

Paznea 3. [lepuoanyeckuii 3akon u Ilepuoanueckass cucrema xummudeckux 3jemenToB .M. MenneseeBa.

CTpOQHl/Ie aToMoOB. XuMHYecKasi cBsA3b. OKUCINTEILHO-BOCCTAHOBHTEIbHBIE peaKkuuu

3.1 | Ilepuoanueckuii 3aKOH 4 [Teproguueckuil 3aKOH XUMHUYECKUX
u Ilepnonnueckas anemeHToB .M. MenneneeBa u crpoe-
CHUCTEMA XMMUYECKUX Hue atoma. CocTaB aTOMHBIX sJIEP.
3JIEMEHTOB CrtpoeHue 3JIEKTPOHHBIX  000J0YEK
J.W. Menneneena. aroMoB  mepBbIX 20 XUMHYECKHX
Ctpoenue aToma 35eMeHTOB lleprogndeckoil CHCTEMBI

xumudeckux anemeHtoB .M. Men-
JieneeBa.

3aKOHOMEpPHOCTH HW3MEHEHHSI CBOWCTB
aTOMOB paJuyca aTOMOB XHMHYECKHX
9JIEMEHTOB, METAJNIMYECKUX W HEMeTal-
JWYECKUX  CBOWCTB MO  Tpynnam
U TIepUOJIaM.

W3menenne KHCIIOTHO-OCHOBHBIX
CBOMCTB COCAMHECHHMM XUMHUYECKHX
2JIEMEHTOB B TIEPUOJIaxX U TPYIMax.
XapaKTepucTUKa XUMHYECKOTO JJie-
MEHTa MO0 €ro mnoioxeHuw B llepuo-
nudyeckoi cucrteme .M. Menneneera

MonenupoBanue CTPOCHHE aTOMa, IHEPreTHUYECKUX

YPOBHEH M IOLYPOBHEH IIPH INOMOIIM PHUCYHKOB,

JNIEKTPOHHBIX  KOHQUTYpamuid U 3JIEKTPOHHO-

rpadpudeckux Gopmyi.

OO0BsicHeHHE O0MUX 3aKOHOMEPHOCTEH B M3MEHEHHH

CBOMCTB XMMHUYECKUX 3JIEMEHTOB.

[IporHo3upoBaHue W  XapakKTEpHUCTHKA CBOWCTB

XUMHYECKUX  DJIEMEHTOB U  HUX  COEAUHEHUH

Ha OCHOBAaHHM 3akoHoMepHocted Ilepmoandeckoit

CUCTEMBbl XUMUYECKHUX 3JIEMEHTOB.

IIposedenue sxcnepumenma:

¢ O3HaKOMJIEHHE c obOpazuamu METaJIJIOB
U HEMETAJJIOB.

Hnousuoyanvnvie unu epynnosvie npoekmol o meme

«Ilepnoanueckuii 3akon u Ilepmonuueckas cucrema

xummudeckux snementoB JI.U. Mengeneera. Ctpoenue

aTomay
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3.2 | XuMuueckas CBA3b.
OKHCIUTENbHO-
BOCCTAHOBUTEJIHHBIE

peakuuu

Xumuyeckas  CBs3b, €€  BHJBL
Mexanu3mbl 00pa3oBaHUsI KOBAJICHT-
HOM Y MOHHOU CBSI3H.

DNeKTpOHHBIE M CTPYKTypHBIE (hop-
MyJIbl BeniecTB. KaTuoHbl 1 aHMOHBI.
Kpucrannuyeckue u amopdHbIe
BEIIECTBA. UMbl KPUCTAUIMYECKUX
pEIIEeTOK.
OKHCITATEITFHO-BOCCTAHOBUTEIIHHBIE
peakmumn

MopgenupoBanue CTPOCHHS MOJEKYI MPH IOMOIIU

PHCYHKOB, MOJEJel, 3IeKTPOHHBIX U CTPYKTYPHBIX

bopmyst.

PaccranoBka ko3(Q(UIIMEHTOB B cXeMaX OKHCIH-

TEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUil  METOJ0M

AJIEKTPOHHOr 0 Oananca.

IIposedenue sxcnepumenma:

¢ OmBITHI, WILTIOCTPUPYIOLIHE OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

Pewenue  pacuemmnvix  3a0au 1o  (dopmynam

U YpaBHEHUSM XMMHUYECKUX PEaKIUil pa3HbIX THUIIOB

n ypOBHCﬁ CJIOKHOCTH, B TOM YHCJIC OJITUMIINAJHBIX

Hroro no pazneny

OBHIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME
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9 KJIACC

HaumenoBaHue
Ne pa3esioB U TeM Kypca KoauvectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe coaep:kaHue
n/m BHEYPOYHOI 4acoB AesiTeILHOCTH 00y4aromuxcst
AesITeIbHOCTH
Pa3nen 1. BemecTBO M XUMHYECKasl peaKIusi
1.1 | [ToBTOpEeHHE 3 [ToBTopenune u yriyOneHuwe 3HaHUM | Pewenue KauecmeeHHbIX U  pACHEMHbIX  3a0a4
U yriy0JieHue 3HaHuH OCHOBHBIX pa3/ieJIOB Kypca XHMHHU | [0 YPAaBHEHMUSIM XMMHUYECKUX PEAKLIUMN.
O BEIIECTBE 8 iacca. Ilepuommueckuii 3akoH | MHOusuoyanvHele  uau  cpynnosvie  NPOEeKmbl.
n Ilepmognueckas cucrema xumu- | [lepmognueckuii 3akon /.M. MenneneeBa u pa3Butue
yeckux anemMeHToB .M. MenneneeBa. | coBpeMeHHOU (PU3UKH M XUMHH
Crpoenre  BemiecTBa.  XWUMHYECKas
CBsA3b. MEKMONEKYISIHBIE B3aUMOJEH -
CTBHSL. Tursl KPUCTANINYECKUX
pEILIETOK.
OCHOBHBIE KJIACChl HEOPTaHMYECKUX
COCIUHEHUN
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 5 DJeMEHTHl XHMHUYECKOH TepmoanHa- | O0bsICHEHHE ¥ MPOTHO3WPOBAHHWE 3aBUCUMOCTHU

MPOTEKAHUS XUMHYECKHUX
peakuuit

MHuKH. 3akoH ['ecca.

CKOpOCTh ~ XMMHMYECKOW  peaklHu.

®daxTopbl, BIMAKOIHE HAa CKOPOCTH
XAMHUYECKON PEaKIluu.

[ToHsiTHE O XMMHYECKOM DPaBHOBECHH,
npunnun Jle [larense.
OKUCIIUTENBHO-BOCCTAaHOBUTEIBHEIC

peakuuu

CKOPOCTH XHMHUYECKOW peakuuu OT pPa3IMIHbIX
(bakTOpoB.
[TporunosupoBanue BO3MOXHOCTH IPOTCKAHUS
XUMHYECKHUX PEAKIHNI B Pa3INIHBIX YCIOBHUSX.
CocraBneHue ypaBHEHHH  OKHCIHTEIBHO-BOCCTA-
HOBHUTEIBHBIX PEAKIUil C HCIONB30BAaHHEM METOIa
9JIEKTPOHHOT0 OanaHca.
IIposedenue sxcnepumenma:
3aBUCUMOCTH

¢ zyueHue CKOPOCTH XUMHUYECKOHU

pe€akunu OT pa3jINnYHbIX (l)aKTopOB.
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e Pemienne »SKCHEpUMEHTANBHBIX 3aJad IO TeMe
«OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIHI.
Pewenue pacuemmnvix 3a0ay PpazIUYHOIO YPOBHS
CIIO)KHOCTH, B TOM 4HCJI€ OJUMIIMAIHBIX, 110 TEeMe
«OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHUS XUMHU-
YECKHUX pPEaKLUiD»

1.3 | DnexTponuTHyecKas 3 DJeKTpOIUTHYECKAs nucconuanug. | CoctaBieHne ypaBHEHUW JIUCCOLMALUM  KHUCJOT,
M CCOLMAIHUS. XWMUYECKHE pEeaKkIMu B pPacTBOpax. | MIEITOYEH U COJIeH, MOJHBIX U COKPAIIEHHBIX MOHHBIX
XVWMHYECKHE PEAKITUU CwibpHbie ¥ clia0ble  DJIEKTPOJUTHI. | YypaBHEHHH peakuii HOHHOrO OOMEHa, KpaTKuX
B pacTBOpax Crenenp aucCOLMANMM, KOHCTaHTa | MOHHBIX YPABHEHUHN peaKIMi TMAPOIN3a COJIEH.

mucconuanuu. MoHnHnoe mpousBeneHue | [Iposedenue sKcnepumenma:
BOJBI. BOTOpOIHEIN MOKAa3aTENb. ¢ Peakninn monHOrO0 OOMEHa.
Peakuuu noHHOro oOMeHa. I'maponus | ¢ PacrosnaBamue pacTBOpOB coOJie C TOMOIIBIO
comnen WHIUKATOPA.
¢ Pacno3naBanue HEOpPraHUYECKUX BEILIECTB
C IIOMOUIBIO KAYECTBEHHBIX PEAaKIU/ Ha HOHBI.
¢ PemieHne sKCneprMEHTAIBHBIX 3a/1a4 IO TEME.
Pewenue KauecmeenHblx u paciemmuix
3a0aqy Ppa3IAYHBIX THUIOB W YPOBHEH CIIOXKHOCTH,
B TOM  4Yucl€  OJNMMIMAAHBIX, IO  TeMe
«ONEKTpOJUTHYECKAsT Juccouuanusa. XHUMHYECKHe
peaKIuu B pacTBOPAX»
Hroro no pazneny 11
Pa3nen 2. HemeTa/uibl ¥ X COeUHEHUSH
2.1 | OOmas xapaKkTepHCTHKa 2 OOuas xapakTepucTUKa HEMETaoB. | [Iposedenue sxcnepumenma:

XUMUYECKUX HJIEMEHTOB
VIIA-rpynmel. ['amoreHsr

TI'amorensl. Xnop U €ro BaKHEWIIUe
COEeIMHEHUS

* O3HaKOMJIEHHE C 00pa3amMu NPUPOIHBIX XJIOPHIOB
(rajJoreHusioB).

¢ I3yueHre CBOMCTB CONSTHON KHCIIOTBHL

37




e KauecTBeHHBIC peakIMW Ha XJOPUI-, OpPOMUJ-
U MOAUA-UOHBI.

e [TorydyeHue COJIIHOM KHMCIIOTBI, U3y4YEHUE €€ CBOMCTB.

Pewenue kauecmeennvlX U pacuemuuvix  3a0ay

BBICOKOI'O YpPOBHA CJIOXHOCTU H  OJUMIIMAJHBIX

o teMe «l a’moreunn)

2.2

OOmias xapakTepHCTHKa
XMMHUYECKHX DJIEMEHTOB
VIA-rpynmsr.

Cepa u ee coeuHEHUS

OOmiass xapaKTepHCTUKA XUMHUYECKUX
sneMeHTOB VIA-rpynmel. Cepa u ee
Ba)XXHEUIIINE COeqUHEHUS

IIposedenue skcnepumenma:

e lI3yueHne XHWMHUYECKHX CBOMCTB pa30aBiIeHHOMN
CEpHOW KHUCIIOTHI.

e [I[poBeeHne Ka4eCTBEHHBIX peaKIHil Ha Cynbpun-,
cynbGUT- ¥ Cyiab(aT-nOHBHI.

Pewenue kauecmeeHHbIX U  paAcuemMHLIX 34044

pa3sIMYHBIX  TUIOB M  yYPOBHEH  CIIOXKHOCTH,

B TOM 4YHUCJIE€ OJIMMIIMAAHBIX, 0 Teme «Cepa u ee

COCIMHEHUAY.

Hnousuoyanvrele unu epynnosvie npoekmsl no meme

«Cepa u ee coeTUHEHU D

2.3

OO0mas xapakTepucTuKa
XUMUYECKUX DJIEMEHTOB
VA-rpynmnsi.

Azor, pocdop u ux
COCTMHEHUS

OOmas xapakTepuUCTHKa OSJIEMEHTOB
VA-rpynisl.

A30T 1 ero BaKHeWIINe COeTUHEHUSI.
docdop u ero coenuHeHUS

IIposeoenue skcnepumenma:
¢ II3yyeHne XUMUYECKHNX CBOMCTB COJIE aMMOHHSI.

e KauecTBeHHas peakiusi Ha HOH aMMOHUS U docaT-
HOH.

o [lonyuenne aMMuaka M U3y4eHHE €ro CBOWCTB.

¢ I3yyeHue CBOMCTB a30THON KUCIIOTHI.

Pewenue wrauecmeennvix u pacuemuvix 3a0ay

BBICOKOT'O YPOBHSI CJIOXHOCTH H  OJHMMITHAJHBIX

MO0 TeMe «A30T €r0 COSCTUHCHUSY.

Hnousudyanvrvle unu epynnogvie npoexkmsl no meme

«A30T, hocdop U UX COeTUHEHUS»
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2.4 | O6mrass xapakTepUCTHKA 2 OOmiast XapakTepHCTHKa DJJIEMEHTOB | [Iposedenue sxcnepumenma:
XUMHMYECKUX JIJIEMEHTOB IVA-rpynmnsl. e AncopOrus pacTBOPEHHBIX BEILECTB AKTHMBUPOBAH-
IVA-rpynmnsi. Yraepon W ero BaxHeWlIHe coe- HBIM yIJIEM.
YTepo u KpeMHHUH, AAHCHUA. ¢ [Tonyuenue, cobupaHnue, pacio3HaBaHUE U U3yYEHHUE
HX COECIVHEHHS. KpemHnii u ero BaKHEHIIHE COC- | CBOWCTB yrIeKHCIOro rasa.
bop AUHCHHIA e BzanMHbIe TpeBpamieHusi KapOOHATOB W THIPO-
KapOOHAaTOB.
e KauecTBeHHBIE peakIMM HAa KapOOHAT- U CUJIIMKAT-
WOHBI.
o [Tonyuenue okcuma yriepona(IlV) m msydenme ero
CBOMCTB.
Pewenue skcnepumenmanvubix 3a0au 1O TeMe
«BaxHelmne HeEMETaJUIbl i UX COEIMHEHUY.
Pewenue xauecmeennvix u  pacuemmuvix  3a0au
Pa3IUYHBIX THUIIOB U YPOBHEH CIIOXKHOCTH, B TOM YHUCIIE
ONMMITMA/IHBIX, 110 TeMe «YTJIepoJ U KPeMHHH U HX
COCTMHEHUS
Wroro no pazneny 10
Pa3nen 3. MeTasjibl U UX cOeIMHEHUS
3.1 | OOmue CBOMCTBa METAJUIOB 2 OO0mast xapakTepUCTUKa XUMHUYECKHX | [IposedeHue sKcnepumenma:

JQJICMCHTOB — MCTAJIJIOB Ha OCHOBAaHHUH

ux mnoinoxeHus B Ilepuoamyeckoit
CHCTEME  XHUMHYECKUX JJIEMEHTOB
J.N. MenpgeneeBa H CTPOEHHUS

aTOMOB.
Metannsl [A- u l|A-Tpynm.
ATIOMUHUH.

Mertannsl b-rpynn. Menp u cepedpo.

¢ BzanMopelcTBMEe METAJLIOB C BOAOM, C pacTBOpaMu
cojieil U KUCHIOT.

Pewenue wrauecmeennvix u pacuemuvix 3a0ay

pPa3IMYHBIX TUTIOB U YPOBHEH CIIOKHOCTH, B TOM YHCIIE

ONMMIHANHBEIX, 10 TeMe «OO0mue CBOMCTBA

METAILIOB.

Hnousudyanvrvle unu espynnogvie npoexkmsl no meme

«CBOICTBa METAJIJIOB M UX INPpUMCHCHUCH
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IMunk. Keneszo.
Kopposus meramios.
CrutaBel METaJJIOB.

OO6mue crnocoObl MONy4eHUs METalIOB.

DIIEKTPOIU3
3.2 | Baxneiimue MeTauisl Meraibl A-rpymnmn. Hlenounsie | IIposedenue sxcnepumenma
" NX COCOUHCHUA METaJIJIbI u nux Ba)KHEHUIIINE | o OKpaHII/IBaHI/IC IJIAMEHU COJIIMU METAJIJIOB.
COCIUHCHHS. [llenouHo3eMeNbHBIC

METaJUIbl, Mariui " WX Ba)KHEUIINe
COCTUHEHMUS.

AnoMUHHAN W ero BaXKHEWIIHe coe-
JIHHCHUS.

Metannst b-rpynn. Menp u cepebpo
U UX BaxHelimue coeguHeHus. L{uHkK
U ero BakHelmne coeanHeHus. JKemeso
1 €ro BaXKHEUIIINE COCTMHCHHUS

¢ BzaumopencTeue ruipOKCUIOB HATPUS U KaJbLHs
¢ okcuaom yriaepoaa(lV) u kucmoramu.

e lccnenoBanue CBOMCTB KapOOHATOB M THUIPO-
KapOOHATOB KaJbI[Us, KECTKOH BOJBI.

e UccnenoBanne aM(pOTEpHBIX CBOWCTB THAPOKCHJIOB
AIIOMUHHS U IIMHKA.

e I3ydyeHne TMpPOIECCOB TONYYCHHS THAPOKCHJIIOB
JKelle3a, MX XUMHYECKHX CBOMCTB.

¢ J)KecTKOCTh BOJIBI 1 METOJIBI €€ YCTPAHCHHUS.

¢ KayecTBeHHBIE peaky HAa MOHBI MarHus, KajJbIlus,
ATIOMUHUS, [HHKA, kemesa(2+), xemnesa(3+),
menu(2+), cepedpa(+1).

Pewenue skcnepumenmanvuuvlx 3a0au 1O  TEMe

«Baknenine MeTaaabl H UX COSIUHEHHUI.

Pewenue rauecmeennvix u pacuemuvix  3a0ay

pPa3JIMYHBIX THUIIOB W YPOBHEH CIIOKHOCTH, B TOM

Yypclie ONMMIIMAIHBIX, 10 TemMe «Mertauibl H HuX

COEIMHEHUA.

Hnousudyanvrvle unu epynnogvie npoexkmsl no meme

«Baknelue MeTamibl ¥ HX COSIHHEHMS)

Utoro no pazneny
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Pasznen 4. Xumus u okpy:kaoumias cpeia

4.1 | BemecTBa 1 MaTepuasl 2 Baxwuelimue BemectBa W maTepuansbl, | [Iposedenue sKcnepumenma:
B JKU3HU YEJIOBEKA. 00JacTi UX MPUMEHEHHUS. e OnpenenieHne KUCIOTHOCTH MPUPOIHBIX BOI.
OCHOBBI 3KOJIOTUYECKOI HoBble Marepuanbl W TEXHOJIOTHH. | o MozeaupoBaHue npouecca 0Gpa3oBaHUs KHCIOTHOTO
IPaMOTHOCTH TIpHHUUITBL «3€TEHON XUMAM. JOKIs, M3YYEHUE €T0 BO3JEHCTBHSA Ha MaTEPUAIIBI.
XuMusl M 310pOBbE. IKONOrHHECKHE Hnoueuoyanvuvle unu epynnogvie npoekmol no meme
MpOBIEMEI, CBA3AHHBIE € COE/MHEHHAMY «BemrectBa u MaTepuansl B )kU3HU YeraoBeka. OCHOBBI
yraepoaa, — asota,  Cepel,  TAKCIBIX | 5y onormueckoit TrpaMOTHOCTH»
METaJIOB
Utoro no pazneny 2
Paznes 5. O6o0menne 3HaHMii
5.1 | [loBTopenue u 0600mEeHNE 4 [ToBTopenne m o06oOmenne 3HaHUH, | [Iposedenue s3xcnepumenma:
3HAaHUI OCHOBHBIX Pa3/IeNiOB TOJIy4EHHBIX INPU HM3YYEHHH KypCOB | ¢ PelleHHME OKCIEPHMMEHTANBHBIX 3alad4 [0 TEME
KypcoB Xxumuu 8-9 kaccos xuMuu 8-9 kaaccos «MeTautsl, HEMETaJIbI B KX COEIMHEHHUS.
Pewenue kauecmeenmvix u  pacuemmuwvix 3a0au
Pa3IUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHUCIIE
ONMMITHAIHBIX, IO U3yUYEHHBIM TeMaM
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOT'PAMME
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