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PaGouas  mporpamMmma  Kypca  BHEYpPOYHOM  JEATEIBHOCTH  «XHUMHS
B JKcrepuMeHTax M 3agadax. 10-11 wmacce» (manee — Ilporpamma) BkiItOYaeT
MOSICHUTENIBHYIO 3allMCKy, COACp)KaHWE OOy4YeHUs, IUTAHUPYEMBIC pPE3yJIbTaThI
OCBOCHHMS MPOrPaMMBbl, TEMATHYECKOE IJIAHUPOBAHUE.

[losicautenpHass 3amucka OTpakaeT oOmue Iend W 3a7a4d  W3YYCHHS
IpeaiaraeMoro Kypca, ero MecTo B CTPYKType Y4eOHOro IjIaHa, MOJX0bl K 0TOOPY
COJIepKaHusl, OTPEEICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

[TnanupyeMble  pe3yabTaThl OCBOCHHS TPOTPaMMBI  Kypca  BKJIIOYAIOT
JUYHOCTHBIC, METalpPEIMETHBIE PE3yJIbTaThl 32 BECh MEPHOJ OOYYCHHUS Ha YPOBHE

OCHOBHOT'0 00111eT0 00pa30BaHUs.

MNOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKA Kypca

PaGowass mporpamMmma  Kypca  BHEYPOYHOM  JEATEIBHOCTH  «XHMHUS
B DJKCIIEpUMEHTax M 3aaadax» (manee — [Iporpamma) cocraBnena jius 10-11
KJIACCOB HA OCHOBE IMOJIOKEHUN U TPEOOBaHMIA:

— ¢eaepanbHOrO TOCYAapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO
obmero oopa3oBaHus

— (enepaibHOM  00pa30BaTENbHOW  MPOTPAMMBI  CpPEAHEr0  OOIIero
o0OpazoBaHHs

[Iporpamma yaenseT o0co0O€ BHHMaHUE BBITIOJHEHUIO OOYYAIOIIUMHUCS
XUMHUYECKOTO IKCIIEPUMEHTa — JTAOOPATOPHBIX OIBITOB W MPAKTHUYECKUX paboOT, UTO
MO3BOJINT MM Ha MPAKTUKE H3YYUTh 3aKOHOMEPHOCTH MNPOTEKAHUS XUMHUYECKHUX
MPOIIECCOB, Pa3BUTh MPAKTHUYECKUE YMEHUS W HABBIKU IUIAHUPOBAHUS, IMOJTOTOBKH,
NPOBEACHUS, AaHalIW3a W MHTEPOPETAlMUd TIOJYYEHHBIX SKCIEPUMEHTAIBHBIX
pe3yJbTaTOB, HAYYHUTHhCS TPUMEHSATH TEOPETUUECKUE 3HAHUSI ISl OOBSICHEHUS

XUMHYCCKHUX ITPOLCCCOB, IMPOHUCXOOAINMUX B TOM YHCIIC B CUTyalUAX KU3HCHHOI'O



xapaktepa. OCO3HAaHHOE BBINMOJHEHUE XUMUYECKUX HKCIEPUMEHTAIBHBIX padoT
CIOCOOCTBYET MOBBIIIEHHUIO MOTUBAIIMH K U3YYCHUIO XUMUHU.

[Tporpammoii peayCMOTPEHO TaKXKe pelieHrne 00YJarONUMHUCS KaueCTBEHHBIX
Y KOJIMYECTBEHHBIX 3a/1a4 PAa3JUYHBIX TUIIOB U YPOBHEU CIIOKHOCTH, B TOM YHUCIIE
OJIMMITMAJHBIX. BBINIOJTHEHUI0O XUMHYECKOTO OHKCIIEPUMEHTA W PELICHHUIO 3a7a4
00s13aTeNTbHO JOJDKHO MPEIIECTBOBATh 3HAKOMCTBO OOYYAIOIIUXCS CO CBSI3aHHBIMH
C HUMHU 3JIEMEHTaMH COACPKAHUS.

[IporpamMmma Kypca BHEYPOUYHOM HAEATEIBHOCTH «XUMHUS B IKCIEPUMEHTaX
U 3a7adax» OyJeT BocTpeOoBaHa OOYyYalOUIUMHUCSA, KOTOPhIE MOTHUBHUPOBAHBI

K OCO3HAaHHOMY BBI60py HpO(bCCCPIﬁ, CBA3aHHBIX C IPUMCHCHHUCM XUMUYCCKHX 3HAHUM.

ean u 3aqa4u Kypca
Heas IlporpamMmmbl — o0ecneynTh WHAWBHyaIbHbIE MOTPEOHOCTH OOYYAOIIMXCS B
U3YYEHUU XHUMUHU.

IIpenmaraemass ~ IIporpaMma  y4UTBIBAE€T  IICHUXOJIOTO-IEAATOTHUYECKUE
0COOCHHOCTH COOTBETCTBYIOIIECH BO3paCTHOM KaTeropuun odyyatonuxcs. Ee ocBoenme
CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS MHTEpeca K U3YyYEHHUI0 XUMHUHU U chepam
JESATEIbHOCTH, CBS3aHHBIM C XHMMHEW, MOTHMBAllMM K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOMUIIS 1 HATIPABICHHOCTH JaTbHEHUIIIEro 00yUeHusI.

W3ydeHue Kypca HarpaBiieHO Ha pOpMUPOBaHUE Yy 00yUaIOLIUXCS:

— CHUCTEMbl XMMHUYECKUX 3HAHUU KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOMH
KAPTUHBI MHpA, KAaK OCHOBBI JUIsI TOHMMAaHWS XHMHYECKOW CTOPOHBI SBJICHUMI
OKPY>KaloIero MUpa;

— MHTEpeca Ha MpOJOJDKEHHE OO0y4YeHHs] Ha YpOBHE CpEIHEro oOUIero
00pazoBaHuUsl.

B pamkax pemienust o0CHOBHbIX 3a7a4 [IporpaMMbl TOMKHO OBITH 00ECTICYECHO:

— TpuoOIeHne OOyYaroImUXCs K  CaMOCTOSITENbHOM  IMO3HaBaTEIbHOU

)51 PICCJIGI[OBEITGJIBCKOP'I ACATCIbHOCTH, K HAYYHBIM MCTOAaM IIO3HAHUS



— (dopMupoBaHHE y OOYyYaIONIUXCS MOTHBAIIMM M Pa3BUTHE CIOCOOHOCTEH
K U3YUYEHUIO XUMUU;

— (dopmupoBaHHE Y 00YJAIONTUXCSI YMEHHA OOBSICHATH U OIICHUBATDH SIBIICHUS
OKPY’KarOIIEro MUPA, UCIOJIb3Ysl 3HAHUS U OIBIT, [IOJYyYECHHBIE IIPU U3YYEHUN XUMUH,
OPUMEHATh UX TpPU PELlIEHUH MpoOJeM B IOBCEJHEBHOW MXU3HU U TPYIOBOU
JESTEIbHOCTH;

— OCO3HaHUE OOYYaIOUIMMHCS LIEHHOCTH XUMHYECKMX 3HAaHUNW B IKU3HU
YEJI0BEKA, INOBBIIIEHUE YPOBHSI JKOJOTMYECKOM KYJbTYPBI, HENPUITHE IEUCTBUU,
MIPUHOCSIIUX BPEIl OKPYKAIOIIEH CPEAE U 310POBBIO JIFOJEH;

— mpuoOpeTeHre 00y4YaroIUMHKCS OIbITa CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB

(KJHO‘-ICBBIX KOMHCTGHHHﬁ), HCO6XOI[I/IMBIX HJIA pa3/INYHBIX BUIOB ACATCIIbHOCTH.

MecTo Kypca B 00pa3oBare/ibHOM Ipolecce

[Iporpamma kypca «XuMHUS B OHKCHEPUMEHTaX W 3ajadyax» paccuuTaHa
Ha peaju3aliio B TeueHre 68 yyeOHBIX 4acOB B pAMKax BHEYPOUHOU AESTEIbHOCTU
B 10-11 kmaccax (34 gaca B 10 kiacce u 34 gaca B 11kmacce). Kypc mnpennaznadeH
ISl oboramieHuss  0a30BOTO  Kypca  XHMHH  INPAKTHKO-OPUEHTHUPOBAHHBIM
COJIepKaHUEM W aKTHUBHBIMH BHJAMHU JesTelbHOCTH oOyuaromuxcs. [Iporpamma
ABJISIETCA COAEPXKATENbHBIM M METOAUYECKUM OPUEHTHPOM JUIsl COCTaBJICHUS
nearoraMu paboyux MpOrpaMM.

[Iporpamma Kypca BHEYPOUHOW MESITEIBHOCTH «XHUMHS B SKCIEPUMEHTAX
W 3a7adyax» HamnpaBjiieHAa Ha JIOCTWKEHHE pE3yJbTaTOB, KOTOPBIE JOMOJIHSIOT
U yIIyOJsiioT cOpMyIMpOBaHHBIC B hefepalibHOM paboueii mporpaMmMe 1o yaeOHOMY
npeaMeTy «XuMus» TpeOOBaHUS K MPEAMETHBIM pe3yiIbTaTaM.

JlesTenbHOCTh 00yyJaromuxcs npeaycMaTpuBaeT aKTUBHOCTD
U CaMOCTOSITENIbHOCTh, COYETAeT WHJMBHUAYAIbHYIO U TPYNIOBYIO (HOpPMBI pabOTHI.
CTpyKTypupOBaHHE TEMAaTHYECKOr0 IUIaHUpoBaHUA B IIporpamMme cCOOTBETCTBYET
MOPSIIKY U3YyUCHUS Pa3/IesioB U TeM XMUMHHM Ha 0a30BOM YPOBHE B OCHOBHOH IIKOJIE

1 00€CITeUrBaET TEM CaMbIM IMPpCCMCTBCHHOCTD ypO‘{HOP'I )41 BHeypquoﬁ ACATCIIBHOCTH.



[IpemioskeHHBIE AJIEMEHTBI COJEPKAHHUS W BHJBI JIEATEIILHOCTH MOTYT OBITh
KOHKPETU3UPOBAaHbl C Y4E€TOM HWHAMBHUIYaJIbHBIX 3allPOCOB  OOYYaIOLIMXCS.
Pacimipenue comepkanusi M BUAOB JESTSILHOCTH CBS3aHO C BO3MOXXHOCTBIO BBIOOpA
NIeIarOroM pa3jMyHBIX BapHAHTOB Y4eOHO-METOIMYECKOro olbecredeHus Kypca,
a TakKe C CYUIECTBYIOIIMMHU YCJIOBHSMHU HIKOJBHOW  WH(OPMAIMOHHO-
o0pa3oBaTenbHOMN Cpe/Ibl.

Jlns 3HakoMCTBa OOydaromuxcs ¢ TpodeccusMu, CBSI3aHHBIMU C XUMUEH
U XUMHYECKOW HAYKOH, M TOBBIIICHUS WX MOTHBAIMA K W3YYCHHUIO XHMUHU
PEKOMEHIyeTCsI  BKIIOYHTH B HPOTpaMMy  JKCKYpCHH  HA  TPEIIPHUSTHS,
B pErMoHaJbHBIE My3eH, By3bl. ColiepiKaTenbHbIe IeMeHTsl [IporpaMmbl 03BOIISIOT
OpraHM30BaTh Ha WX OCHOBE IMPAKTUYECKYID U IOHCKOBO-HCCIEIOBATEIHCKYIO
JesITeIbHOCTD, Pe3yJbTaThl KOTOPOW MOTYT OBITh HCIIOJIB30BaHBI MPHU peaH3aliu
00yYaromuMHUCs WHAMBUIYATbHBIX IPOEKTOB. TeMBI MPOEKTOB PEKOMEHIOBAHO

BBIOMPATh C yU€TOM PErHOHATBHON CHICIH(PUKH.



COJAEPXAHUE OBYYEHMUA

10 KVIACC

Pa3zgeu 1. IlepBoHayaibHble XUMHYECKHE IIOHATHS

XuMusi — BaKHasi O0JacTh €CTECTBO3HAHMS W TMPAKTHUECKON NeATEIbHOCTH
yenoBeka. lIpenmer xumuu. Posib XMMHM B JKHM3HM 4YelIOBEKa. XUMHUS B CUCTEME
HaykK. Tena u BemectBa. PU3nyecKkre U XMMUYECKUE CBOKCTBA BEILIECTB. ArperaTHble
cocrosgHusl BemecTB. [loHATHE O TEOPETUYECKUX M HMIUPHUUECKUX METOAAX
NIO3HAaHHWA B €CTECTBEHHBIX HaykaxX. lIpexncraBiieHHs O HaydYHOM MO3HaHUU
Ha HYMIIUPUYECKOM YPOBHE. SI3bIK XUMUHU.

[lonarue o Meromax pabOThl ¢ XMMHUYECKMMHM BerlecTBamu. OOOpyaoBaHueE
IMIKOIBHOW ~ XuMuYeckoi nabopatopun. [IpaBuma Oe3omacHoro  oOpaiieHUs
C BEUIECTBAMU U J1a0OPaTOPHBIM 000PYIOBAHUEM.

Yuctele BeniectBa U cMecu. CriocoObl pazzaeneHus cMmecedl. O4ucTka BEUIeCTB.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371eMEHTHI. [IpoCcThie U CI0XKHBIE BEIIECTBA.
Merasuibl 1 HEMETaJlIbI.

Xumuueckas (opmyna. OTHocuTenbHas aToMmHas Macca. OTHOCHUTeNbHas
MOJIEKYJIsIpHass Macca. MaccoBasg 108 XMMHYECKOTO 3JIEMEHTAa B COCAUHEHUM.
Haxoxaenue npocTteifieit ¢opMyIibl BEIecTBa 0 MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MousipHas macca. Pacdersl mo ¢opmynam
XUMHUYECKUX COEQUHEHUH. MonsgpHas macca cMecu BelecTtB. MoulbHasE J10JIs
XUMUYECKOTO DJJIEMEHTa B CoeIWHeHMH. Haxoxkaenwe mpocTedmeii (HopmyIsl
BEILECTBA 10 MOJIBHBIM J0JISIM JIEMEHTOB.

XyUMHUYECKasi peaklus U €€ MPU3HAKU. YCIOBUS NPOTEKAHHUS XUMUYECKHUX
peakuuid. XWUMHUYECKHME YpaBHEHHs. THUIBI XMMHYECKHX peakuuii. Pacuersl
10 XUMHYECKUM YPaBHEHHUSAM.

IJKcnepumenmanvbHoe uzyyenue 6ewecms U AGJNeHUN.

e l3yuenne u omucaHue (PU3NIECKUX CBOMCTB 0Opa3lOB HEOPTaHUYECKUX

BCIICCTB.



¢ [IpaBuna pa®oTsl B 1abopaTOpUU W MpHUEMBI oOpalieHus: ¢ 1ab0paTopHBIM
000pyI0BaHUEM.

e PazneneHue cmecen.

e Onucanue (QU3NYECKUX CBONCTB 00pa3L0OB HEOPraHUYECKUX BEILECTB —
METaJVIOB U HEMETAJLIIOB.

e HabGmonenue Gpu3nueckux U XUMUYECKUX SBJICHUM.

e HaOntonenue u onucaHue MPU3HAKOB MPOTEKAHUS XMUMHYECKUX PEaKUUi
Pa3HbBIX THUIIOB.

Pewenue pacuemnvix 3a0aq no Gpopmynam v ypaBHEHUSIM XUMHUYECKUX PEAKIUN

Pa3IMIHOIO YPOBHS CIIOKHOCTHU, B TOM YHCJIC OJIMMITHAIHBIX.

Paspnen 2. BasxkHeilue npeacTaBuTe/Ii HCOPraHUYEeCKUX BeleCTB
Bozayx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABorajpo. MossipHbiil 00beM
razoB. OrTHocuTenbHAas  IUIOTHOCTh ra3oB. OnpeneleHue  OTHOCUTEIbHOU
MOJICKYJISIPHOM MacChl Ta3000pa3HOTO BEIIECTBa MO HM3BECTHOM OTHOCHTEIHHOM
I0THOCTH. OOBEMHBIC OTHOIIECHHUS Ta30B MPU XUMHUYECKHX PEAKIHSX.
Kucnopon. Oxcunpl. [Ipumenenue kucinopoa. CriocoObl mogydeHUs KUCI0poaa
B JJaOopaTopuu U NMPOMBIIUIEHHOCTH. [loHsITHE 0 KaTanu3aTope. O30H — aIOTPOIHAs
MOAM(PUKALHS KUCIOPOIaA.
TemnoBoi 3 PeKT XUMUIECKON peakIui, TePMOXUMUIECKUE YPaBHEHUS, K30~
Y DHJIOTEPMUYECKUE PEAKIIHH.
Bomopon. Haxoxxnenue Bomoposa B mpupojae, (U3HYECKHE W XUMHUYCCKHEC
CBOMCTBa, MPUMEHEHHE, CIIOCOOBI ToyueHus. [loHsATHE 0 KUCIOTaX U COMSIX.
Bopna. ®usnueckue cpoiictBa BOoAbl. Boma kak pactBopurens. PacTBOpEL
HacellieHHple W HEHACBIIIEHHBIE pPacTBOPBHL. PacTBOpUMOCTh BEHIECTB B BOJIE.
Crioco0bl BeIpaXXEHHS KOHIICHTPAIIMH PACTBOPOB: MAaccoBasi JAOJS PAaCTBOPEHHOTO
BEILIECTBA, MOJIIPHAS KOHLEHTpaLus. Posib paCTBOPOB B MPUPO/IE U B )KU3HH YETOBEKA.
Xumuueckue cBodcTtBa Boabl. [lomsitue 00 ocHoBaHusix. [lonsiTue
00 wmHaukaropax. KpyroBopoT BOJbI B MpHUpPOJE. 3arpsA3HEHUE MNPUPOIHBIX BOJI.

OxpaHa N OYMUCTKA IIPUPOIHBIX BO.



Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuabl. Knaccudukarms
OKCHJIOB: cojieo0pasyromue (ocHOBHBIE, KHUCIIOTHBIE, am(pOoTepHBIE)
U Hecosieo0pasyroliue.

Pusznyeckue U XapaKTEpHbIE XMMHUYECKHE CBOMCTBA OKCHUIOB. Ilomydenue
OKCH/IOB.

[loHATHE O TMAPOKCHUIAX — OCHOBAHUAX M KHUCIOPOACOAEPKAIIUX KHCIIOTAX.
Kucnorel. ®usnueckue M XUMHUYECKHME CBOMCTBA KUCHOT. IlomydeHue KHCIIOT.
Kucnorsl B npupone, NpUMEHEHNE BAXKHENIINX KACIIOT.

OcnoBanusa. Krnaccudukamuss OCHOBaHHA: MIENIOYA U HEPACTBOPUMBIC
ocHoBaHus. Illenoun, ux cBoiicTBa W cnocoObl noiyuyeHus. HepacTBopuMmble
OCHOBaHHUS, WX CBOMCTBA M CmHOcOObI monydeHus. AmdorepHocTs. [loHsTHE
00 aM(pOTEepHBIX THAPOKCUIAX U TTOTyUEHUE.

Conu. @u3nuecKue U XxapakTepHble XUMUYECKUe CBOMCTBA. [lomydeHne colen.

['eneTnyeckas CBA3b MEXKAY KJIACCAMU HEOPTAaHUYECKUX COETUHEHNN.

IKcnepumMeHmaibHoe U3yyeHue eujecms U A681eHul.

e O3HakoMJIEHHE ¢ 00pa3llaMy OKCUIOB U OITMCAaHUE UX CBOMCTB.

o [lomyueHue, cobupaHue KUCIOPO1a, U3YUEHHE €r0 CBOMCTB.

o [lomyueHue u cobupanue BoJopoa.

e BzaumMoaencTBHE KUCIOT C METAIIAMHU.

e [IpuroroBiieHHE  pacTBOPOB C  ONPENEIECHHOM  MacCOBOM  JOJIEU

PacTBOPEHHOTO BELIECTBA.

e OmnpenesieHre pacTBOPOB KUCIOT U IIEJIOYEN C TOMOLIBIO HHINKATOPOB.

e Peakuys HEMTpaIr3alnu.

¢ BsaumopeiicTBue pactBopa cepHoit KUCIOThI ¢ okcuaoM meau(Il).

e [losmy4yeHue HEPACTBOPUMBIX OCHOBAaHUN U U3YYEHUE UX CBOMCTB.

e BrITeCHEHNE OHOTO METAJUIA APYTUM U3 PACTBOPA COJIH.

e BzaumopaencTeue ru;pOKCUIA IMHKA C PACTBOPAMU KHUCIIOT U IIEITOYEH.

e PemieHue SKCHEpUMEHTANbHBIX 334ad IO TeMe «OCHOBHBIE KJIACChI

HCOPIraHUYCCKHUX COGHHHGHHﬁ)).
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Pewenue 3aoau ¢ WCIOIB30BAaHUEM IOHATHHM «MaccoBas J0JIs1I BCIICCTBA
B PaCTBOPE», «MOJISIpHast KOHOCHTpAIWA, C HCIIOJBb30BaHHUECM KPHBLIX
PaCTBOPUMOCTH. Pemenue PACUCTHBIX 3aJa4 II0 YPABHCHUAM XHMHUYCCKHX peaKHI/If/'I

Pa3HbIX THUIIOB U ypOBHGP'I CJIOKHOCTH, B TOM 4YHUCJIC OJIMMITHMAIHBIX.

Pasznea 3. Ilepuoauyeckuii 3akon u Ilepuognyeckas cucreMa XMMHUYECKUX
iemeHToB .M. MenneneeBa. Crpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

Ilepunonnuecknii 3axoH [I.11. MenneneeBa. Ctpoenne aromoB. CocTaB aTOMHBIX
anep. HM3otombl. PaanoakTUBHOCTb. ODNEKTPOHBI.  JJEKTPOHHAs  OpOUTAIIb.
DHEpPreTUYEeCKUe YPOBHU M TOAYPOBHH aToMma: S-, p-, d-opOWTamu. DIEKTPOHHBIC
KOH(QUTypaluu U 3JIEKTPOHHO-Tpadudeckue GopmMyibl aToMOB. PUZNYECKUN CMBIC
NIOPSIKOBOTO HOMEpPA, HOMepa Ieproia U rpynisl ieMeHTa. CTpOeHUe 3JIEKTPOHHBIX
000s104eK aToMOB MepBbIX 20 XMMHUYECKUX 371eMEHTOB llepuoanueckoil cucTeMsl
JA.W. MenpaeneeBa: pacnpenciieHUE DJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM,
NoAypOBHAM U opouTansim. dusndeckuit cmpici [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH W3MEHEHHsI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U nepuojaM. Mzmenenue
KHCIIOTHO-OCHOBHBIX CBOWCTB COEJUHEHUN XUMHUYECKHUX HIIEMEHTOB B MEPHOJIAX
U rpynmnax. XapakTepUCTUKA XHMHYECKOrO 3JEMEHTa MO0  €ro  IMOJOKEHUIO
B [lepuonnueckon cucreme /.M. Menneneena.

3nauenue lleproaudeckoro 3akona u [leproanuecko CUCTEMBI XUMHUYECKUX
DJIEMEHTOB JUIA pa3BUTHSA Hayku u npaktukd. M. MenaeneeB — y4eHbId
U TPaXJIaHMH.

DNEeKTpOOTPULATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. XUMUYECKasl CBsA3b. BHUIIbI
XUMHUYECKOM CBSI3M: KOBAJCHTHAs IOJISIPHAs CBA3b, KOBAJEHTHAS HEIOJIIPHAs CBS3b,
MOHHasg CBs3b. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOM M HOHHOM CBS3H.
DNEKTPOHHBIEC U CTPYKTYpHBIE (POopMyJIbl BemecTB. KaTHOHBI 1 aHUOHBI.

Kpucranmnmaeckue u amop(Hbie BemecTBa. THUIIBI KPUCTATUIMYECKUX PEIICTOK:

HOHHAaA, aTOMHasA, MOJICKYJIAPHAA U UX XaPAKTCPUCTUKHU.
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Crenenb okucnenus. OnpeeneHrue CTENeHEe OKUCICHUSI aTOMOB B OMHAPHBIX
coenuHeHMsIX.  OKUCITUTENBHO-BOCCTAHOBUTEIbHBIE  peakiuud.  CocTaBieHHe
YpaBHEHUH OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA W pPACCTAaHOBKA B HUX
K03 (PUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

IKcnepumMeHmanvbHoe uzyyeHue 6euwecms U A6JNeHU.

e O3HakoMJIeHHE C OOpa3laMyd METAUIOB W HeMeTauioB. MojenupoBaHue

CTPOCHHUSI MOJIEKYJ TpPU TIOMOIIM PHUCYHKOB, MOJECJICH, 3JICKTPOHHBIX
U CTPYKTYPHBIX (hOpMYII.
o OIbIThI, WUTIOCTPUPYIOIINE OKUCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKIIUU.
Pewenue pacuemnvix 3a0au 1o popMysiam v ypaBHEHUSIM XUMUYECKUX PEAKIIUI

Pa3HbIX THUIIOB U ypOBHef/'I CJIOKHOCTH, B TOM YHUCJIC OJIMMITHMAIHBIX.

10 KJIACC

Paszneu 1. BeriecTBo 1 XMMHUYecKasi peaKUus

[ToBTOpEHNE OCHOBHBIX pa3/leiioB Kypca xumuu 8 kiacca. Ilepuonnueckas
CHCTEMa XMMHUYECKHUX AJIEMEHTOB B CBETE MPEJACTABICHUH O CTpOeHNH aTomMa. CTENEHb
OKHCJICHMS Y BAJICHTHOCTb. IIpenacrasiienre o nepuoguyecKon 3aBUCUMOCTH CBOYCTB
XUMUYECKUX JJIEMEHTOB (37€KTPOOTPULIATENIBHOCTbD, OKHCIIUTEIIBHO-
BOCCTAHOBUTENBHBIE  CBOWCTBA,  KHCIOTHO-OCHOBHBIE  CBOWCTBA  OKCHJIOB
U TUJPOKCUJIOB) OT CTPOEHHUS aTOMA.

Buapl XxuMu4eckod CBsI3U: MOHHAs, KOBAJCHTHAs (HEMOJIsIpHAs, MOJISIpHas);
0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN MEXaHNW3M 00pa30BaHuUs KOBAJICHTHOM CBSI3U.

TUIBI  KPUCTAUIMYECKUX PELICTOK: aTOMHAas, HWOHHAs, MeTaluIn4yecKas,
MOJIEKYJIIpHAsE — U OCOOEHHOCTHM WX CTPOEHHUSA. 3aBHUCHMOCTb CBOWMCTB BELIECTBA
OT TUIIA KPUCTAIUINYECKOU PELIETKU U BUJIa XUMUYECKOU CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKHX PEaKUHUNA. DIIEMEHTHI
XUMUYECKON TePMOAMHAMUKH. DHEPreTHKAa XUMHUECKIX peakiuid. TermmoBoit a¢dexT
XUMHUYECKOM pEeakuuu. DK30- U SHAOTEPMHUYECKUE PEAKIUH, TEPMOXHMHUUYECKUE

ypaBHeHHUs. 3aKOH l'ecca u ero ciencTBus.
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[ToHsiTHE O CKOPOCTM XUMHUYECKOW PEAKUUH. 3aKOH JIEMCTBYIOIIMX MaccC.
@DaxkTopbl, BIMSIOLNIME HA CKOPOCTb XUMHUYECKOM pEaKUUU. OHEPrus aKTHBALUU.
[Tonsitue o katanuze. epmenTsl. UTHrHOUTOPEI.
OOpatumble ¥ HeoOpaTuMmble  XuUMHueckue  peakuuu.  [lonstue
0 XUMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cmenieHus
XUMHYECKOTO paBHOBeCUS. DakTOpbl, BIHAIOMIAE HA COCTOSHHUE XHWMHYECKOIO
paBHOBecusd.  IIporHosupoBaHMe€  BO3MOXXHOCTM  IIPOTEKAHUS  XUMHUYECKHUX
NPEBPAILICHUI B PA3JIMYHBIX YCJIOBHSIX HAa OCHOBE NPEACTaBICHUA 00 M3YYEHHBIX
3JIEMEHTAX XUMHUYECKON KNHETUKHA U TEPMOJINHAMUKH.
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE peakium. OxucnuTeNnbpHO-
BOCCTAaHOBHUTENBHBIE CBOMCTBA XMUMHYECKUX JJIEMEHTOB, 3aBUCUMOCTH OT CTEIICHU
OKHCJEHUS. BaxHeilmme OKUCIUTENN U BOCCTaHOBUTENH. COCTaBIEHUE YpaBHEHHUU
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKUMA C  HMCIOJB30BAHHUEM  METOAA
3JIEKTPOHHOTO OanaHca.
OnekTposTHYecKas Jucconuanus. XHMHUYECKHME pPEakIUH B pacTBOpax.
Teopus AMEKTPOIUTUUECKON Tucconuanuu. PacTBopeHHne Kak (PU3HKO-XUMHUYECKHM
OpoLecC. DJEKTPOJIUThl U HEINEKTPOIUThl. CHIIbHBIE U Cla0ble 3JIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTAa aucconuanuu. MOHHOE NpOM3BEACHHUE BOJBI.
Bonoponssiii mokasarens. THAMKATOPEI.
Peakinu noHHOro 0OMeHa. Y ciioBHsl IPOTEKAHUS PEAKIMI HOHHOTO OOMEHa.
I'mppoimn3 coset. MoHHBIE ypaBHEHMS THAPOIM3a COJICW. XapakTep Cpeasbl
B BOJIHBIX PACTBOPAX COJIEH.
IKcnepumenmanvbHoe u3yyeHue 6eujecms U A61eHul.
e ll3ydyeHue 3aBUCMMOCTH CKOPOCTH XMMHMYECKOM PEAKLIHU OT PA3JIMYHBIX
(bakTopoB.

e PemeHue SKCHEpUMEHTaIBHBIX 3a7ad 1o TeMe  «OKHUCIUTENBHO-
BOCCTaHOBUTEIIbHBIE PEAKLIU.

e Peakuuu HOHHOro 0OMeEHa.

e Pacno3naBaHue pacTBOPOB COJICH C IIOMOIIbIO HHAWKATOPA.
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e Pacrno3HaBaHWE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO Kadye€CTBEHHBIX
pEaKIMI Ha UOHBL.

Pewenue rauecmeennvix 3adau u pacuemuvlx 3a0ay Pa3TUYHBIX THIIOB

U YpPOBHEH CJIOXHOCTH, B TOM YHCIE OJUMIMAIHBIX, MO TeMaM «OCHOBHBIC

3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUUYECKHX PEAKIUN», «DIJICKTPOIUTHYECKAS

Aucconuranms. XUMHYECKHE PCAKIIHUU B paCTBOPAX».

Paszneua 2. HemeTa/uibl M MX COCAUHEHUS

OOmast xapakTepucTHka HeMeTauioB. (OCOOCHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB, IPOCTHIX BELIECTB, aJUIOTPOIIUSL.

OO6miast xapakTepuCTHKa rajoreHoB. DuU3MUECKHe U XMUMHUYECKHE CBOMWCTBA,
CIOCOOBI MOJTYYEHHUS U TPUMEHEHHUE XJIOPA U €r0 BAXKHEUIIIUX COCTUHEHUN.

OO1ast xapakTepUCTHKa XUMHUYECKUX 3JeMeHTOB VIA-rpymnmbl. dusndeckue
U XMMUYECKHE CBOMCTBA, CIIOCOOBI OJYYSHHS M TPUMEHEHUS CEPhI U €€ BAKHEUIIINX
COCIMHEHUN.

OO1mast xapakTepUCTUKa XUMHUYECKUX 3JeMEHTOB VA-rpynnbl. Pusndeckue
U XUMUYECKUE CBOICTBA, CITOCOOKI MOIYYSHUS U MPUMEHEHHE a30Ta U €70 BAXKHEUIITNX
coequHeHuil. dusznueckue W XHUMHYECKHE CBOWCTBA, CIOCOOBI TMOJy4YEeHUs
U mpuMeHeHue Gocdopa 1 ero BaKHEHIINX COSAMHEHUN.

OO01mmast xapakTepuUCTHKa XUMUYECKUX 3jeMeHTOB [VA-rpynmel. Ousznueckue
U XUMUYECKHE CBOMCTBA, CHOCOOBI MOJyYEHUS U TMPUMEHEHHE yTiepoAa U €ro
BaXHEHIMX coenuHeHui. [lonstue 06 agcopOuum.

®duznyeckre U XUMHUYECKHE CBOWCTBA, CIOCOOBI MONYYCHHUS U MPUMEHEHUE
KPEMHHUS U €r0 BaKHEUIINX COCTUHEHNN.

IKCcnepumMeHmaibHoe U3yyeHue 8eujecms U A61eHul.

e (O3HaKoOMJIEHUE C 00pa3laMU MPUPOAHBIX XJIOPHUAOB (TAJIOTEHUIOB).

e lI3yueHue CBOWCTB COJISTHOW KUCIIOTHI.

e KauecTBeHHBIC peaKIuy Ha XJIOPUJI-, OPOMUJI- U UOUI-UOHBI.

e [lomydeHue COIIHON KUCIOTBI, U3YYEHUE €€ CBOMCTB.
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¢ l3ydyeHne XUMHUYECKIX CBOMCTB pa30aBIeHHON CEPHOI KUCTOTHI.

¢ [IpoBeneHne KAYeCTBECHHBIX PEAKITHMIA Ha CYIb(QHI-, CYIbGUT- U CyTb(aT-HOHBI.

e lI3yyeHne XMMHUYECKHUX CBOMCTB COJICH aMMOHMSL.

e KauecTBeHHas peakiys Ha MOH aMMOHMS B pocdaT-uoH.

e [lonydyeHue aMmmuaka M U3y4€HHE €T0 CBOWCTB.

e lI3ydyeHue CBOMCTB a30THOU KHUCIIOTHI.

e AjncopOIys paCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTJIEM.

e [lomydenue, cobupanue, pacro3HaBaHUE U U3yUYCHHE CBONCTB YIIIEKUCIIOTO
rasa.

¢ BsanMHbIe peBpareHus KapOOHATOB U THAPOKAPOOHATOB.

e KauecTBeHHBIC peakIuu Ha KapOOHAT- M CUITMKAT-HOHBI.

e [lonyuenue okcuna yraepona(IV) u usyueHnue ero cBOMCTB.

e PeleHune SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe « BaxkHenme HeMeTallTbl U UX
COCTUHCHUS.

Pewenue rauecmeenuvix 3a0au u pacuemuvlx 3a0ay Pa3TUYHBIX THUIIOB

Y YPOBHEM CJIO0XKHOCTH, B TOM YHCJI€ OJUMIIMAIHBIX, 1O pa3aeny «Hemeramnsl u ux

COCIUHCHUS .

Paszgea 3. Mera/uibl M MX COeIMHEHUA

Oo6mrue cBoiicTBa MeTatoB. O01Iast XapaKTePUCTUKA XUMUYECKUX IIEMEHTOB —
METaJUIOB Ha OCHOBAHMM HUX NOJIOKEHMS B lleproamdeckoil cucreMe XMMHYECKHX
anemeHTtoB J[.M. MenneneeBa m crpoeHuss atomoB. Mertamnel A- u b-rpynm.
DNEKTPOXUMHUUECKUNA Psii HalpspDKeHUH MeTtamioB. OOIIMe XMMHUYECKHE CBONCTBA
MeTtayioB. OOmme crnocoObl MONYYEHHUS METAJUIOB, METaUIyprusl. DJIEKTPOIU3
pacIuiaBoB ¥ PaCTBOPOB COJICH KaK OJIMH U3 CIIOCOOOB MoTydeHus Metaos. [lonsTue
0 KOpPpO3WH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alUThl MX OT Koppo3uu. CruiaBbl
METaJJIOB.

Meramisl A-rpynn. IllenodHble MeTauibl M UX BaXKHEHUIIME COCIUHEHUS:

(1)I/I3I/I‘-ICCKI/IC )51 XUMHNYCCKHUC CBOﬁCTBa, IMOJIYy4UCHUC u IMPUMCHCHHUC.
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[IlemoyHO3EMENbHBIE METAUIBI M WX BAXKHEHUIINE COCAMHEHUS: (DU3HUCCKHEC
U XUMUYECKHE CBOMCTBA, MOJY4YEHUE U MPUMEHEHHE. AJIIOMUHUN: (U3NUECKHUE
U XUMHUYECKHE CBOMCTBA amfOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCHIA
AITFOMUHHSL.
Meramibl b-rpynn. OOmiasi xapakrepuctuka MeTauioB b-rpynm (moGo4YHBIX
NOATpYIN): mojoxxkeHue B llepuomuyeckoit cucremMe xumuyeckux anemeHTon J[.U.
MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB. SIBJIEHHE «IpoBajiay JJIEKTPOHA Ha
puUMeEpe CTPOCHHS aTOMOB XpoMa, MeJId, cepedpa. BaneHTHBIE COCTOSHUS aTOMOB d-
3JIEMEHTOB, CTENEHHU OKHUCIIECHUSI aTOMOB B COEIUHEHUSIX. 3aBUCUMOCTbh KHUCIIOTHO-
OCHOBHBIX CBOMCTB OKCHUJOB M THUAPOKCUIOB METAJUIOB OT 3HAYEHHS CTEICHH
OKHCJICHUS DJJI€MEHTa B COCIMHEHUM (HA TpUMEpe COCIUHEHUH XpoMa).
[lepBoHauanbHbBIC MPECTABICHUS O KOMIIJIEKCHBIX COEUHEHMUSIX.
Menps u cepeOpo, WX BaKHEHIIHE COCTUHECHHS: (DU3UUECKUEC W XHUMHYCCKUE
CBOICTBA, MOJy4YeHHE W mpuMeHeHue. [IpeacraBnenns 06 aMMHUAYHBIX KOMILIEKCAX
cepebpa u Meu.
[{uHK ¥ ero BaKHEWIIUE COEAMHEHUS: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA,
MOJIy4eHHUe U MpUuMeHeHne. AM(oTepHbIe CBOMCTBA OKCHU/IA U THAPOKCHIA ITUHKA.
Kenezo: crpoeHue atoma, CTEIEHU OKHUCJICHUS, (PU3MUYECKHE M XHUMHUYECKHUE
CBOMCTBA, MoJiydeHUE W mpumeHeHue. OKcuibl, rujpokcuabl U conu xeneza(ll)
u xxene3a(Ill), ux cocra, cBOWCTBA U MOTyYCHUE.
IKCcnepumMeHmaibHoe U3yyeHue eujecmes U A61eHul.
e B3anmoaeiCcTBUE METAIUIOB C BOJIOM, C pACTBOPAMU COJIEN U KUCJIIOT.
e (OKpallMBaHUE INIAMEHU COJIIMU METAJLJIOB.
e B3anmopeiicTBUE THAPOKCHUIOB HATPHS U KalblUs ¢ okcuaoM yraepoga(lV)
Y KUCJIOTaMH.

e lccnegoBanue CBOMCTB KapOOHATOB 1 THAPOKAPOOHATOB KAJIBIIHS, )KECTKOU
BOJIB.

e lccnenoBanue aM(pOTEpHBIX CBONCTB TUIPOKCUIOB aTIOMUHMS U IIUHKA.

e ll3ydyeHue mpolecCcCoB MOTYUYECHUS] THUAPOKCHUIOB XKeje3a, UX XUMHUYECKUX
CBOJICTB.

16



¢ JKecTKOCTh BOJBI M METOJIBI €€ YCTPAHCHUS.

e PemieHue sKCiepUMEHTANIBHBIX 3aJ1a4 110 TeMe «BakHe#Ie MeTauibl U UX
COCTMHCHUSD).

e KauecTBeHHBIC peaKIMyd Ha MOHBI MarHus, KaJblIMs, aJIOMUHUS, ITWHKA,
xene3a(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pewenue xauecmsennvix 3a0au u pacuemmulix 3a0ay pa3TUIHBIX TUTIOB U YPOBHEH

CJIOKHOCTH, B TOM YHUCJIC OJIMMIINA/IHBIX, I10 pasacity «MeTtaibsl 1 uX COCOUHCHUS.

Paznen 4. Xumus v OKpyKamomas cpeaa

Baxneiimme BemecTBa M Marepuaibl, o0jacTM WX mNpuUMeHeHHs. HoBwie
MaTepHUabl U TEXHOJIOTUH. [ [pUHIUIIBI «3€JIEHON XUMUUY.

Xumusi U 3A0pOBbE. 3HAUECHHUE H3YyYAEMBbIX XHMHUYECKHUX JJIEMEHTOB U HUX
COCTMHECHHH 7151 GYHKIIMOHUPOBAHUS OpraHU3Ma YeJIOBEKa.

XUMUYECKOE 3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl. DKOJOTMUYECKUE MPOOIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YTIIEPOJA, a30Ta, CEpbl, TsKENbIX MeTauioB. [loHsATHE
o IIJIK. Poip XuMuu B peIIeHHH KOJIOTHIECKUX MPOOIIeM.

IKcnepumMeHmaibHoe u3yyeHue eujecmes U A61eHul.

e OmnpenesieHUe KUCIOTHOCTH IPUPOIHBIX BOJL.

e MojenupoBaHue npoiecca 00pazoBaHusl KUCIOTHOTO OIS, U3yYEHHE €ro

BO3JECHCTBUS HA MATEPHUAJIBI.

Pasnen S. [loBTopenue u 00001eHUe 3HAHNA OCHOBHBIX Pa3/eJioB

Ilepnonnyeckuit 3akoH U llepuoanueckas cucremMa XMMHUYECKUX DHJIEMEHTOB
B CBETE IIPEACTABICHUN O CTPOCHUS aTOMa.

Buael xumMmuueckou CBS3W. 3aBHUCHUMOCTHL CBOWCTB BEIIECTBA OT THIIA
KPUCTAINIMYECKOUN PEIIETKN Y BUJIa XUMHYECKOM CBSI3H.

Knaccudukanusa xumuyeckux peakuuil. IIporHo3upoBaHne BO3MOKXHOCTU
IIPOTEKAHUs XHMMHUYECKUX IIPEBpALlCHUM B pPa3JIMYHBIX YCIOBHUAX HA OCHOBE

HpGIICTaBJICHI/If/'I XUMHYECKOM KUHETUKH U TCPMOIUHAMUKHU.
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XUMUYECKHE pEakUWh B pacTtBopax. [mapommns cosei. OKuCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIIMH. DIICKTPOJIH3.

CBoiiCTBa KHCIIOT, OCHOBAaHMW M COJIEM B CBET€ IPEICTABICHUMN
00  DJIEKTPOJUTHUYECKOW JAMCCOLUAIMM U  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

DKCnepumMenmanbHoe u3yieHue 6ewecme U sA61eHUuu.

e PemieHne SKCIEpUMEHTANBHBIX 33/1a4 MO0 TeMe «MeTasuibl, HEMETAJIIbl U UX

COEJIMHEHUS.
Pewenue kauecmeennvix 3adau u pacuemuvix 3a0ay Pa3IUYHBIX THUIIOB

)51 ypOBHCﬁ CJIOJKHOCTH, B TOM YHCJIC OJIMMIIMAIHBIX, I10 U3YyYCHHBIM TCMAM.
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ILJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS KYPCA BHEYPOUHOUI
AEATEJBHOCTHU «XUMMUS B SKCIIEPUMEHTAX U 3ATAYAX)»

Peammszanua nporpaMMbl  Kypca BHEYPOUYHOW — JIESTENBHOCTH  «XHUMUSA
B 3KCIIEPUMEHTAX U 3a]jauax» HarpapjieHa Ha 00ecrieueHne TOCTIKEHUS 00yJaroIUMHUCS

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa30BaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI:

1) naTpuoTHYecKoe BOCIIMTAHUE:

— TPOSIBJICHHE LIEHHOCTHOI'O OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U HCTOPUYECKOMY HACIIEIHIO;

— NOHMMAaHWE 3HAYEHUS XUMHUYECKOM HAyKW U TEXHOJOTHA B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, B PA3BUTUH SKOHOMUKH Poccun 1 CBOEro peruoHa;

2) rpaKaaHCKoOe BOCIIUTAHHE:

— CTpeMJICHHE K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B TMpolecce yueOHou
Y BHEYUYEOHOH 1€ATEIbHOCTH;

— TOTOBHOCTb OLIEHMBATH CBOE IIOBEJACHUE U IOCTYIKH CBOUX TOBapHILEH
C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIJIEICTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT O IO3HAHUSA:

— MHPOBO33pPEHYECKHE IIPEACTABICHHUS] O BELIECTBE U XMMHUYECKOW pEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKd U HEOOXOJUMbIE
JUTSl TOHUMAHMS CYITHOCTH HAYYHOW KapTHHBI MUPA;

— OCO3HAHHUE LIEHHOCTH HAYyYHOT'O ITO3HAHMS IS PA3BUTHUS KAXKJIOTO YEJIOBEKa,
polii M MeCcTa XUMUYECKOM HayKu B CHUCTEME HAy4YHbIX IIPEICTaBIICHUN
0 3aKOHOMEPHOCTAX PA3BUTUS MPHUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C IMPUPOIHOU
Y TEXHOJIOTUYECKOU CPEION;

4) BocIUTaHUE KYJbTYPbI 310POBb:

— OCO3HaHUE LEHHOCTH >XU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3/I0pOBbIO, YCTAHOBKA Ha 3/J0POBBIN 00pa3 )KU3HH;
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— OCO3HaHWE  HEOOXOJAMMOCTH  COONIOJCHWS  TpaBWI  0€30MacHOCTH
pu 00paIlleHUH ¢ XUMUYECKUMU BEIIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYAIIUSX;

5) Tpy10BO€ BOCIIUTAHUE:

— (opMUpPOBAaHHE IEHHOCTHOTO OTHOIICHUS K TPYIOBOM NEATEIHLHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YENIOBEKAa M K MCCIEIOBATENbCKONW NEATEIHbHOCTH Kak
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOLIECTBE;

— pa3BUTHE HMHTepeca K mpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIIE
K npodeccusiMm HaydHOU cepbl, OCO3HAHUE BO3MOXKHOCTU CaMOpEATN3allid B ATOU
chepe;

6) sxoJI0orHYecKoe BOCIMTAHUE:

— OCO3HaHUE HEOOXOJIMMOCTH OTHOLIEHUS K MPUPOJIEC KaK UCTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

— TPUOOPETEHHE OIbITa MIAHUPOBAHUS MTOCTYIKOB M OLIEHKU UX BO3MO>KHBIX
MOCJICJICTBUM JIJIs1 OKPYKAIOIIEH Cpe/ibl;

— CIOCOOHOCTh TPHMEHSTh 3HAHMS, TOJydaeMble NMPH W3YUYECHUU XUMUHU,
JUTSL peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKaIoIIeH Cpeio;

— AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH CPELE;

— TOTOBHOCTh K YYacCTHIO B MPAKTUYECKON JESITEIBHOCTH SKOJOTUYECKON

HaITpaBJICHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3zosvie nocuueckue oeticmsusi:

— PacKpbIBaTh CMBICI XUMHUYECKUX MOHATUM (BBIACIATH UX CYIICCTBEHHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C APYTUMHU IMOHITHSIMH );

— AHAJIN3UPOBATH, CpPaBHMBATb, 0000mars,  BbIOMpaTh  OCHOBaHUS
JUIS Kaccu(UKALMY ¥ CUCTEMAaTH3aIMi XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHIA;

— YCTaHaBIWBaTh TPUYMHHO-CICACTBCHHBIE CBSI3U MEXKIy OOBEKTaMHU

W3YYEHUS,
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— CTPOUTH  JIOTUYECKHME pACCYXACHUS (MHIYKTUBHBIC, JEAyKTHBHBIE,
M0 AHAJIOTHH);

— TpeyIaraTh KPUTEPHUH U BBISIBIATH OOIINE 3aKOHOMEPHOCTH U TPOTHBOPEUHSI
B M3Y4YaEeMBbIX ITPOLIECCAX U SBJICHUSAX;

— JIeJ1aTh BBIBOJBI U 3aKJIIOYEHUS; IPUMEHSATD B IPOLIECCE MO3HAHUS TOHITHUS
(mpegMeTHbIE W METaNpeAMETHBIE), CHMBOJMYECKHE (3HAKOBBIE)  MOJIENH,
UCIOJIb3yEMbIE B XMMHH, IPEOOPA30BBIBATH MOJIEJIbHBIE IPEICTABICHUS (XUMUYECKHI
3HaK, XUMHYecKas ¢GopMyla, ypaBHEHHE XMMHUYECKON pEaKIiuu) TpH pPEIICHUU
y4eOHBIX 3a/1a4;

— XapaKTepHU30BaTh U3y4aEMbI€ XUMUYECKUE BEIIECTBA U XUMUYECKNE PEAKIIUU

C YU4CTOM MOJCJIBbHBIX HpeI[CTaBJIeHI/If/’I.

ba3zosvie uccneoosamenvckue oeticmsusi:

— MNPUMEHATh  METOABbl HAYYHOrO TIO3HAHUA BEIIECTB W SIBICHUUN
Ha OMIIUPUYECKOM U TEOPETHYECKOM YPOBHSAX B Y4eOHOM MO3HABATEIbHOU
Y IIPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIbHOCTH;

— aHaIU3UPOBaTh (PAKThI, BRISIBIATH U POPMYIUPOBATH MTPOOIIEMY, OMIPEACIATH
eJb U 337241, COOTBETCTBYIOIINE PEIICHUIO TIPOOIEMBI; Tpe/yiaraTh OMUCATEIbHYIO
WA OOBSICHUTEIBHYIO TUIIOTE3Y U OCYILECTBIIATh €€ IPOBEPKY; IPOBOAUTH U3MEPEHUS
HEOOXOJMMBIX  TAPaMETPOB,  BBIYUCIICHHS,  MOJICTUPOBAaHHE,  HAOIIOJICHUA
U DKCHEPUMEHTHI (peajbHbIE W MBICICHHBIE), CAMOCTOSTEIBHO MPOrHO3UPOBATH
pe3ynbTaThl, POopMYyIUPOBATH 000OIIEHNS U BBIBOBI 110 pe3yjIbTaTaM MPOBEJICHHOTO

OMbITa, UCCIIEIOBAHUS, COCTABJIATh OTUET O MPOJIEIAHHON padoTe.

Paboma c ungpopmayueii:

— OPHUCHTHPOBATHCA B PA3IMYHBIX HWCTOYHHKAX WHMOpMaruu (HAyIHO-
MOMYJISIpHAs TUTEPATypa XUMHUIECKOTO COJIepKaHUs, CIIPAaBOYHBIC TOCOOHSI, pECYPChI
WuTepHera);

— aHaJIM3UPOBaATh WH(OPMAITUIO M KPUTHICCKU OIEHUBATH €€ JOCTOBEPHOCTH
U HEMPOTUBOPEYUBOCTH, OTOMPATh U UHTEPHPETUPOBATH MH(OOPMAIUIO, 3HAUUMYIO

JUTSI perieHus1 yaeOHOM 3a1a4u;
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— NPUMEHATH PA3NUYHBIE METOJbl, HMHCTPYMEHTBHl M 3alpoChl MpPU TOHCKE
U oTOope MHGOpPMALMU WM JAHHBIX W3 HMCTOYHUKOB C YYETOM HPEIJIOKEHHOU
y4eOHOM 3a/1auM U 3aJJaHHBIX KPUTEPHUEB;

— BbBIOMpaTh, AaHAIU3UPOBATh, CHUCTEMATHU3UPOBaTh W HMHTEPIPETUPOBATH
UHPOpPMALIMIO pPa3IMYHBIX BUIAOB U (OpM MpeacTaBiIeHUs (CXeMbl, TIpaduKH,
JUarpamMmbl, TaOJIHUIIBL, PUCYHKH U IpyTHE POPMBI);

— HCMOJb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA pabOThI C XUMHUYECKON
uH(pOpMaLIUEH;

— NPUMEHATh 3HAKU M CUMBOJIBI, (pOpMyiibl, aOOpeBUATYPBI, HOMEHKIIATYDY,

HCIIOJIB30BaTh U Hp606pa3OBBIBaTB 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLIAHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA:

— MPEJCTaBIIATh IOJTYYCHHBIC PE3yJIbTaThl MO3HABATEIBHON JEATEIbHOCTU
B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— NyOJMYHO BBICTyHaTh C TMPE3CHTAllMed PE3yJbTAaTOB  BBINOJIHEHUS
XUMHUYECKOTO IKCIIEPUMEHTA (MCCIIeI0BATEILCKON Ja00PaTOPHOM MM MPAKTHIECKOM
paboThI, y4eOHOTO MPOEKTA);

— B XOJIe IUaJIoTa v (MJTK) IUCKYCCHH 3a/1aBaTh BOMPOCHI IO 00CYKIaeMOii TeEMe
U BBICKa3blBaTh HUJEH, (POPMYJIHPOBATH CBOWM TIPEIJIOKEHUSI OTHOCHTEIIbHO
BBITIOJTHEHUS MPEITI0KEHHOM 3a/1a4u;

— IUIAaHUPOBATh OPraHU3AIMI0 COBMECTHON padOThI, ONMPEAENATh CBOIO POJIb,
pacrpenensiTh 3a4a4i MEXAY YJIE€HAMU TPYIIIbL;

— BBINIOJIHATH CBOKO YacTh pabOTHl, KOOPAWHUPOBATH CBOW JEHCTBUS
C IEUCTBUSAMM JPYTUX YJICHOB KOMAaH/Ibl, OMPEICIISATh KPUTEPUU MO OLICHKE KauecTBa
BBITIOJIHEHHON pabOTHI;

— pemaTh BO3HHUKAIOUIME MPOOJEMBI Ha OCHOBE ydYeTa OOIIMX HMHTEPECOB
U COrJacoBaHUsl TO3WIMNA, y4acTBOBaTh B OOCYKICHHHM, OOMEHE MHEHUSIMU,

«MO3TOBOM IITypMe» U APYTUX (OpMax B3aMMOACHUCTBUSL.
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PerynsiTuBHbBIC yHUBEPCAJIbHbIE Y4eOHBIC JCHCTBUA:

— CaMOCTOSITENILHO BBIOMPATh CIIOCOO pelieHrs yueOHOU 3a1aun (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHUs, BbIOMpaTh HaubOosee MOAXOMALMI C Yy4eToM
CaMOCTOSITEJIBHO BBIJICIEHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO padOTy MPH pELICHUN
y4eOHOW MM UCCIEeI0BAaTEIbCKON 3a1auH;

— Ha OCHOBE IIOJYYEHHBIX pe3yibTaToB (POpMyIHpoBaTh OO0OOLICHUS
Y BBIBOJIbI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCOB;

— COOTHOCHUTH CBOU JE€HCTBHUS C IJIAHUPYEMBIMU PE3YJIBTATAMU, OCYILIECTBIIATh
CaMOKOHTPOJIb IESITEIbHOCTH;

— KOPPCKTHUPOBATH CBOIO ACATCIbHOCTb HAa OCHOBC CaMOaHaIN3a 1 CAMOOIICHKMH.

NNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenusi B 10 kijiacce mpeaMeTHbIE pe3yJbTaThl U3Yy4YECHUSI Kypca
BHEYPOUYHOMU JICSITETbHOCTH «XHUMHUS B SKCIIEPUMEHTAX U 3a/1a4ax» JOJDKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTD y OOYUYAIOIIUXCS YMEHUM:

— PACKpbIBATh CMBICI OCHOBHBIX XUMHUUYECKMX IOHATUH: aTOM, MOJIEKYJa,
XUMHUYECKUH BJIEMEHT, METAJI, HEMETAJLL, AJUIOTPOIINS, IIPOCTOE BELIECTBO, CI0KHOE
BEILIECTBO, CMECh (OJHOPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAs
aTOMHasi M MOJICKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJsl XUMHUYECKOTO »JJEMEHTAa B COCJIMHEHHUM, MOJSPHBIA 00BEM,
OTHOCUTENbHASL TJIOTHOCTh T'a30B, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb, aM(pOTEPHbIN
OKcHJ, aM(OTEepHBIA TUIPOKCHUI, XHUMHUYECKas peaKius, KiIacCU(UKAIU peaKITuii:
peaKkIy COCTUHEHUS, PEAKIIUU Pa3JIOKEHHU, PEaKIUU 3aMEILCHHs], peakliui 0OMeHa,
AK30- W DHJAOTEPMHUECKHE pEaKlMH; TemioBoM 3¢h(exT peakuuu; siApO aroma,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHasi OpOHTallb, paAlyC aTomMa, XMMHYecKas CBA3b,
MOJISIPHAs. M HEIOJSPHAsl KOBAJICHTHAsl CBsI3b, MOHHAsS CBSA3b, UOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi JIOJisl BellecTBa (MPOLEHTHAs KOHIIEHTpalMs) B pacTBOPE,
MOJIIpHAsT KOHILEHTPAIMS BEUIECTBA B PAaCTBOPE; ICKTPOOTPULIATENBLHOCTD, CTEIICHD
OKHUCJIEHHUS, OKHUCIWTEIM W BOCCTAHOBUTEIM, OKHUCICHUE U BOCCTAHOBIICHHE,

OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIINH, MCTO 3JICKTPOHHOI'O 6ancha;
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— WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKHX  MOHSATHM
Y IPUMEHSTH 3TU MOHATHS MPY ONTMCAHUU BEUIECTB U UX MPEBPAICHUI;

— HCHOJb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTABICHUS (DOPMYJ BELIECTB
Y YPAaBHEHHMI XMMHUYECKUX PEaKLU;

— OIpEAeNsATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COETUHEHUSIX, IPUHAITIE)KHOCTh BELIECTB
K OIPEACIICHHOMY KJIACCy COEIMHEHHUW Mo (opmysiaM, BHIbl XUMHUYECKON CBSA3U
(KOBaJICHTHOW M MOHHO) B HEOPraHUYECKUX COCTUHEHHUSIX;

— PacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
cocrasa, [ lepnoanueckoro 3axona /[.11. Menzaeneesa, aTOMHO-MOJIEKYJIIPHON TEOPUH,
3aKOHa ABOTraJpo M €ro CIEJICTBUN, IPEACTABICHUN O HAYYHBIX METOJax IO3HaHUS,
B TOM YHCJIE SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX METOAAaX UCCIIEI0BAHUSI BEIIECTB
Y U3YYECHUS] XUMHYECKUX PEAKIIN;

— JEMOHCTPUPOBAaTh IIOHMMAaHHE NEPHOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX IEMEHTOB OT HMX IOJIOXKEeHUs B Ilepuonnueckoll cucTeMe: ONMChIBATH
U XapakTepu3oBaTh TaOnmmuHyio (opmy Illepuoanyeckoil CHUCTEMBI XUMHUYECKUX
AJIIEMEHTOB: pa3/iMyaTh MOHATUS «TJaBHas noAarpynna (A-rpymnma)» U «moOoudHas
noarpynna (b-rpymnma)y, «Manble mepuoasl» U «OOJbIINE MEPUOJBDY, COOTHOCHUTH
0003Ha4YeHUs, KOTOpble UMeroTCs B Tabiuie «llepuoanueckas cucreMa XUMUYECKUX
anemeHToB /.M. MenaeneeBa», ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apAl sApa, oOIlIee YHCIO 3JIEKTPOHOB
U PACIIPEJEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

— OOBSCHATH CBsI3b IIOJIOKEHHUs »dieMeHTa B Ilepuonuyeckoil cucrteme
C pacHpeiesieHUEM 3JEKTPOHOB II0 DHEPreTUYECKUM YPOBHSM, IOLYyPOBHSAM
Y OpOUTAIISIM aTOMOB MIEPBBIX YETHIPEX MEPUOOB;

— KJacCH(QUIMPOBATh XMMHUYECKHAE SJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKHE peakluuH (M0 YHMCIy M COCTAaBy Y4YaCTBYIOIIMX B PEAKLHMH BEIIECTB,
o TeTIoBoMYy (P dekry);

— XapakTepu3oBaTh (OMHUCHIBaTh) (HU3MUECKHE U XUMHUYECKHE CBOMCTBa

IMPOCTBIX M CJIOXHBIX BCHICCTB: KHCJIOPOJ4, BOAOPOAA, BOJLI, O6H_II/Ie XUMHUYCCKHUEC
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CBOWCTBA OKCUOB, KUCJIOT, OCHOBAHUM U COJIEW, TCHETUYECKYIO CBSI3b MEXKIY HUMU,
MOATBEpXKIAss  MpPUMEpPaMHd  MOJIEKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

— OMHCHIBATh POJIb KHUCIOPOJa, BOJIOPOJA U BOJABI B MPUPOJHBIX IMpOIECcaX,
B JKMBBIX OpPTaHM3Max, UX MPUMEHEHUE B PA3IUYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYKHOE HCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSX;

— OOBSACHATh M TIPOTHO3UPOBATH CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT HX
COCTaBa W CTPOCHHUS, BO3MOXHOCTH TPOTCKAHWUS XUMHUYCCKUX TIPEBpAIICHUAN
B Pa3UYHBIX YCIOBUSAX;

— BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJBHYIO JOJI0 XMMHUYECKOTO AJIEMEHTa B COCAMHEHUHU,
MacCOBYIO JOJI0 XHMHYECKOTO »3JeMEeHTa Mo (OopMyse COEIWHEHHUS, HaXOIUTh
npocreiinyo GopMyiTy BelIecTBa MO MAacCOBBIM WJIM MOJIBHBIM JIOJSIM DJIEMEHTOB,
MacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA
B PacTBOpE, MIPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMUYECKON PEAKIIUU;

— pemraTh pacueTHBIE 3aJa9d 10 U3YYaeMbIM TeMaM Kypca XUMHUHU Pa3THIHbIX
TUTIOB M YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJUMITHATHBIC, BHIOWpAs aeKBaTHYIO
bU3MYECKYI0 MOJIENlb, C HCIOJIb30BAHUEM 3aKOHOB W (OPMYJI, CBS3BIBAIOIINX
bu3nUecKue BEeIUYHHBI;

— TPUMEHSATH OCHOBHBIC OINEpPAllMd MBICIUTEILHON JESITEIIbHOCTU: aHAJN3,
CHUHTE3, CpaBHEHHE, 000O0IIEeHWEe, CUCTEMAaTH3amus, KiIacCU(UKAIUsA, BBISIBICHUC
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3YYCHHUS CBOWCTB BEIIECTB U XUMHUUYECKUAX
peaKkifii; eCTECTBEHHO-HAy4YHbIE METOJIbl TO3HAHUA: HaOII0/IeHNe, HU3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbIA U MBICJICHHBIN) — JJIsl OCBOCHUS y4eOHOTO
COJICPIKAHMS;

— pacKpbIBaTh CYIIHOCTh MPOIECCOB OKUCICHHS U  BOCCTAaHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii
(METOIOM 3JIEKTPOHHOTO OalaHca);

— YCTaHABJIMBATh CBS3U MEXKAY pPEATbHO HAOIIOMACMBIMA XUMHUYECKUMH

SABJICHUAMHU KW IMPOHCCCAMHU, IPOHUCXOIAINNMMHU B MAKpO- U MHKPOMHUPC, OOBSICHSTH
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MIPUYUHBI MHOT000pAa3usl BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB,;

— cobmo1aTh MpaBuiia 6e3omacHo paboThI B nabopaTopuu
IpU HUCIIOJIb30BAaHUM XUMHUYECKON TOCYIbl M OOOpPYIOBaHHWS, a TaKXKe IIpaBUia
oOpamieHusi ¢ BelIeCTBAaMH B COOTBETCTBUM C HMHCTPYKIMSIMHU BBITIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYCCKUX pPAOOT MO TIONYYCHHIO W COOHMPAHUIO
ra3o00pa3HBIX BeEMECTB (BOAOpOAa W KHUCIOPOJA), IMPHUTOTOBJICHUIO PacTBOPOB
C OINpEAeICHHOM MacCOBOWM JIOJEH  pacTBOPEHHOTO  BEIIECTBA, PEIICHUIO
OKCIIEPUMEHTATBHBIX 3adad 1o TeMme «OCHOBHBIC KJIacChl HEOPTaHHMYECKUX
COCIUHCHUIN;

— JEMOHCTPUPOBATh BIIAJICHUE OCHOBAMH XHMHYECKOW TPaMOTHOCTH,
BKJIIOYAIOIIEH yMeHHe Oe30macHOro oOpallieHusl C BEHIECTBAMH, HCIIOJIb3yEMbIMU
B TIOBCETHCBHOW XKW3HM, a TAK)KC 3HAHWE TPABWI MOBEACHUS B IEIAX COCPEIKCHUS
3JI0POBbBSI I OKPY>KAFOIICH CPeIbI;

— Yy4acTBOBaTh B MPOEKTHO-HUCCIEAOBATEIIbCKON NEATEIbHOCTH XHUMHYECKOM

1 XUMHUKO-3KOJIOTHYECKOM HaIIpaBJICHHOCTH.

K kxonny oOydeHus B 9 KJacce IpeaMETHBIE pe3yibTaThl M3YyYEHHUS Kypca
BHEYPOYHOM JEATEIBHOCTH « XUMUS B SKCTIEPUMEHTAX U 3a/1a4ax» JOJDKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y 00YUaIOIINXCSI YMEHUM:

— pAacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUI SJIEMEHT,
aTOM, MOJIEKYJ1a, MOH, KATHOH, aHUOH, 3JIEKTPOOTPULIATENIbHOCTD, CTETIEHb OKUCIICHUS,
XUMHMUECKasl peaKius, TeII0BoM 3PPEeKT peakiu, MoJib, MOJISIPHBINA 00BEM, PAaCTBOP;
AIIEKTPOJIUTHI, HEANIEKTPOIUTHI, JIEKTPOIUTHIECKAS TUCCOIMAIINS, PEAKIIMU HOHHOTO
oOMeHa, TUIPOJIMU3 CoJieH, OOpaTuMble U HEOOpaTUMBbIE PEaKLUUU, OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE  PEAKIMH, OKUCIUTEIb, BOCCTAHOBHUTENIb,  OKHCIICHHE
U BOCCTaHOBJIICHHE, DJIEKTPOJU3, aJUIOTPOmNusi, aM(pOTEpHOCTb, XUMHUYECKasl CBS3b
(KOBaJICHTHAsl, HWOHHAs, METAJUIMYECKasi), MEXMOJIEKYJIIpHbIE B3aUMOACHCTBUS

(BomopoaHasi CBsi3b, cuibl Ban-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS,
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KPUCTAUIMYECKUE PEUIETKH, KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOU
peaKuuu, KaTaau3, XMMUYECKOE PABHOBECHE, DJIEMEHTHI XMMUYECKOU TEPMOIUHAMUKHI
KAaK OJTHOM M3 TEOPETUYECKUX OCHOB XMMHH; MPEIEIBHO JTOIYCTUMAs KOHIEHTPALUS
(ITAK);

— WJUIIOCTPUPOBATh  B3aWMOCBSA3b  OCHOBHBIX  XMMHMYECKUX  IOHATUU
Y IPUMEHSTH 3TU NTOHATHS IPYU ONUCAHUY BEILIECTB U UX MPEBPAIICHUM;

— HCHOJb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTABIICHUSI (POPMYJT BEILIECTB
Y YPAaBHEHUW XMMHUYECKAX PEAKIIUM;

— ONPEAENATh BAJICHTHOCTh M CTEIEHb OKHUCJIEHUS XHMHYECKHX DSJIEMEHTOB
B COCIMHEHUAX PA3JIMYHOIO COCTaBa, IIPUHAICKHOCTh BEUIECTB K OIPEAEICHHOMY
KJIaCCy COEAMHEHUH Mo (OopMyJiaM, BUJIbI XUMUYECKON CBSI3U (KOBaJCHTHASI, HIOHHAS,
METaJJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3apsA]l MOHA IO XUMHUYECKOU
dopMyIie, XapakTep Cpellbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUM, TUII
KPUCTANINYECKOW PEIIETKH KOHKPETHOT'O BEILIECTBA;

— packpeiBath  cmbica  llepuommueckoro 3akona .M. Menaeneesa
U JIEMOHCTPUPOBATH €ro MOHUMAHHUE: OMHUCHIBaTh M XapaKTEPH30BaTh TAOIUYHYIO
dopmy Ileprogmueckoit CHUCTEMBI XHMHUYECKHUX JIIEMEHTOB; OOBSACHATH CBS3b
IIOJIOJKEHMS dJIeMeHTa B llepuoandeckon cucreMe ¢ pacipeieieHuEM 3JIEKTPOHOB
110 DHEPTeTUYECKUM YPOBHSM, TOTYPOBHSIM U OpOUTANIIM aTOMOB TEPBBIX YETHIPEX
NEPUOOB; BBAEIATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUI (KHUCIOTHO-OCHOBHBIX M OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB
OKCHUJIOB U TUAPOKCUIOB) B MIPEEIAX MAJIBIX MIEPUOIOB U INIABHBIX MOATPYII C YYETOM
CTPOCHUS UX aTOMOB;

— PaCKpbIBATh CMBICII TEOPUU DIIEKTPOJIUTUYECKON AUCCOoL Ay, 3akoHa ['ecca
U €ro CIEACTBUM, 3aKOHA JIEHUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH W3MEHEHHUS
CKOpPOCTH XMUMHUYECKON PEAKLIMH, HAIIPABJICHUS CMEILIEHUS] XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT Pa3INYHBIX (PaKTOPOB;

— KJacCU(PUUMPOBATh XUMHUYECKUE 3JIEMEHTbHI, HEOPraHWYECKUE BEIIECTBA,

XUMHUYCCKUC PCAKIIUU (HO YUCIy U COCTAaBy Y4YAaCTBYIOIIMX B PCAKIHUHU BCHICCTB,
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o TerIoBoMy 3(deKTy, Mo arperaTHOMy COCTOSHHUIO PEareHTOB, IO W3MEHEHHUIO
CTENeHEH OKUCIEHUS XUMUYECKUX OJJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanm3aTropa);

— XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCIUHEHWH, TOITBEpXKAas 3TO OIHMCAHHEC
IpUMEPAMH MOJICKYJIIPHBIX M MOHHBIX YPAaBHCHHH COOTBETCTBYIOIIMX XHMHUYECKHUX
peaKuuii;

— COCTaBIISATh YPABHECHHUS: HJIEKTPOIUTHICCKON JTUCCOIMAIIMN KUCIIOT, IIEI0YCH
U COJICH; MOJHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMil MOHHOTO OOMEHA; PeaKIuid,
MOATBEPKIAIONINX CYIECTBOBAHME TE€HETUYECKOW CBSI3U MEXKJy BeEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

— pacKpeIBaTh CYIIHOCTh TMPOIECCOB THIAPOJW3A COJIEH IOCPEICTBOM
COCTABJICHUS KPATKUX HMOHHBIX M MOJEKYJSIPHBIX YpPaBHEHUU PEaKIUi, CYITHOCTH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM COCTAaBJICHHUSI
AJIEKTPOHHOTO OalaHca dTUX PeaKIuii;

— TpEeAcKa3bIBaTh XapaKTep CPeJlbl B BOJHBIX pACTBOPaX COJIEH;

— XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKUE U XUMHUYECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB (KUCIOPOMA, 030H, TpaduT, amMas, KpeMHUH, a3oT, dhocdop, cepa,
XJIOp, HATPUH, Kaaui, MarHui, KajlblWi, allFOMUHUN, KeJIe30, MeJlb, IIUHK, cepedpo)
U 00pa30BaHHBIX MMM CJOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB
(aMMHaK, XJOpOBOJOPOJ, cepoBojopo, okcuasl yriepoma(ll, IV), kpemuusa(IV),
azota(l, II, I, IV, V), docdopa(lll, V), cepsi(IV, VI), cepuucras, cepHas, a3oTHas,
dbocdopHasi, yroibHas, KpeMHHEBasT KUCIOTHI, OKCUIBI U TUAPOKCHIBI METALIIOB [A—
[TA-rpynn, amomunust, meau(Il), nunaka, xeneza(ll u I11);

— TIOSICHATH COCTaB, OTICIBHBIC CIOCOOBI TOJYYCHHS] W CBOMCTBA CJIOKHBIX
BEIIECTB (KHUCIOPOJCOAEPKAIINE KHUCIOTHI XJIOpa, a30THCTasi, OOpHas, YKCYyCHas
KHCJIOTBI U UX cojiu, ranoreHuasl kpeMuus(I1V) u dochopa(Illl u V), nepmanranar
KaJus);

— OMMCHIBATH POJIb BAXKHEHIIIMX U3YYaeMbIX BEIIECTB B IPUPOIHBIX MPOIECCcaX,

HX BJIMAHWC HA ) KUBBIC OPraHU3Mbl, IPUMCHCHUC B PA3JIMYHLIX OTPACIIAX O9KOHOMHUKM,
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WCITOJIb30BAHUE VTSI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHI; MPOBOJINUTH
peakiuy, TMOATBEPXKIAIOIIMEe KAYeCTBEHHBIM COCTAaB  pa3IMYHBIX  BEIECTB,
pacro3HaBaTh OMBITHBIM ITYTEM COCPIKAIUECS B BOJHBIX PACTBOPAX MOHBI: XJIOPHU-,
opomui-, uoaua-, cyibdar-, ocdar-, kapOoOHAT-, CUIUKAT-, CYyIbPUT-, CyTbOUI-,
HUTpAaT- U HUTPUT-UOHBI, THUIAPOKCUI-UOHBI, KATUOHBI AMMOHMSI, MarHusi, KajbIlus,
aOMUHHUS, xene3a(2+) u xeneza(3+), meau(2+), IIMHKA;

— OOBSACHATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEHIIMX HM3yYaE€MbIX BEIIECTB
B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU
OT WX CBOMCTB, BO3MOYKHOCTh ITPOTECKAHUS XUMHYCCKUX MPEBPAIICHUN B Pa3THIHBIX
YCIOBHUSIX HA OCHOBE pPACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOM KUHETHUKU
U TCPMOIUHAMUKH;

— BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa M0 (popMysie COeTUHEHHS, MACCOBYIO JTOJIEO
BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XHMHUYECKOTO 3JEMEHTa B COCIWHEHUH,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE, HAXOJUTh MPOCTEUITYIO (HOPMYITY
BEI[ECTBA 10 MACCOBBIM WJIM MOJBHBIM JOJSM JJIEMEHTOB, MPOBOJWTH PACUETHI
M0 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN C YYETOM HEIOCTaTKa OJHOTO U3 PEarcHTOB,
MPAKTUYECKOTO BBIXOJA TMPOJYKTA, 3HAYEHHS TeryioBoro sd@exra peakiuu,
OTIPE/ICINIATH COCTAB CMECeH;

— pelaTh pacueTHbIE 3aJa4d MO U3YYaeMbIM TEMaM Kypca XUMHUU Pa3THUUHbIX
TUTIOB M YPOBHS CIIO)KHOCTH, B TOM YHCIIE OJUMIIMAJTHBIC, BBHIOMpAs aJ€KBATHYIO
$u3NYECKyI0 MOJENb, C HCIOJb30BAHUEM 3aKOHOB U (HOPMYI, CBSI3BIBAIOLINX
dbu3nyecKre BeITNYNHBI;

— coOmoaaTh npaBuia Oe3omacHoil ~ pabOTHI B nabopaTopuu
IpU HUCIOJIb30BAaHUU XUMHUYECKON TOCYJbl M 00OpYIOBaHUsS, a TaKkXKe IpaBUiia
oOpamieHusi ¢ BeIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMHU BBITIOJIHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX pPabOT IO TIONYYCHHIO W COOMPAHUIO
razoo0pa3HbIX  BEIIECTB (aMMHaka ¢  YIJIEKUCIOTO Tra3a) U PEIICHHUIO

OKCIICPUMCHTAJIBHBIX  3aJa4d 110 TEMaM KypCa, NpPCACTABJIATbL PE3YyJIbTAThI
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SKCIIEpUMEHTa B (pOpMeE BBIBOJOB, JTOKA3aTEIbCTB, TpaUKOB, TAOJMI] U BBISBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— TMPUMEHSTH OCHOBHBIE OINEPAIMU MBICIUTEIBHON NESITEIHbHOCTH (aHAIN3,
CHUHTE3, CpaBHEHHE, 0000IeHne, CHUCTEMaTU3allus, BBISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBsI3€l) MPU HU3YyUYEHUU CBOMCTB BEIIECTB M XMUMHYECKUX PEAKIUH,
BJIAJICTh €CTECTBCHHO-HAYYHBIMU METOJaMHU IO3HAaHWS (HAONIOJCHHUE, M3MEpEHue,
MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

— TPUMEHATH  MpaBmwia  0Oe30MacHOro  oOpalieHWs ¢  BEIIECTBaMH,
UCIIOJIb3YEMbIMHU B MIOBCETHEBHOM KW3HU, MPaBUjIa MOBEJACHUS B LIEJISIX COEpEKEHUS
3I0POBbSl M OKpYXarolled NpUPOAHONW Cpeabl, MOHMUMAaTh Bpea (OMacHOCTH)
BO3JICMCTBUSI HA KUBbIC OPTaHU3MBI ONPEIEIICHHBIX BEIIECTB, MOSICHATh Ha MpUMEpPax
CrocoObl YMEHBIICHUS] M TPEIOTBPAICHHUs] MX BPEIHOTO BO3JICUCTBHS, 3HAYCHUE
YKUPOB, OEJIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

— WCIIOJIb30BaTh TMOJIyYEHHBIC MpeJCcTaBiIeHuss 0 chepax mpodeccruoHaIbHOMN
JEATEeIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJOTHSIMHU, KaK OCHOBY
sl IPOECCHOHAIBPHOW OpPWUEHTAllMd W JIJI1 OCO3HAHHOTO BHIOOpAa XMMHHM Kak
npoUIBHOTO MpeAMETa MPU MPOJIOJDKEHUHU 00yYEHHUSI HA YPOBHE CPEIIHET0 OOIIEro
00pa3zoBaHus;

— y4acTBOBAaThb B IMPOEKTHO-HUCCIIEIOBATEIILCKOM JEATEIbBHOCTH XHUMHUYECKOU

1 XUMHUKO-3KOJIOTHUECKOM HaIIpaBJICHHOCTH.
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TEMATHUYECKOE INTAHUPOBAHUE

HaunmMeHnoBaHue
Ne pa3neiioB u TeM Kypca | KoumuectBo ®opma padoTbl/XapaKTePHCTHKA
. IIporpammHoe coaep:kaHue
n/n BHEYPO4YHOIi 4acoB JeITeJIbHOCTH 00y4al0IIUXCS
AesiTeIbHOCTH

Paznen 1. [lepBoHavajibHble XMMHU4YeCKHE TOHATHUS

peakuuu

aJIeMeHTHI. BelmecTBa MOJEKYJISPHOTO
Y HEMOJICKYJISIPHOTO CTPOCHHS.
Xumuueckas ¢popmya.
OrHocuTeNIbHAas aTOMHas Macca.
OTHOcHTEIbHAS MOJICKYJISIpHAs Macca.
MaccoBas JTOJISt XUMHYECKOTO
3JieMeHTa B coeauHeHuu. KonmuecTBo

BeniecTBa. MoisipHas macca. PacueTsl

1.1 | Xumus — BaxkHast 06J1acThb 2 XuMHsl — BakHas 00JIacTb €CTECTBO- | Buinoanenue meopyeckux 3a0anuti, pacKpbIBAIOIINX
€CTECTBO3HAHUS 3HaHUS U IPAKTUYECKOU NEATEIbHOCTU | pOJIb XUMHM B IIPUPOJAE U KU3HU YEIOBEKa, €€ CBS3b
U MIPAKTUYECKOM YEJI0BEKA. C IPYTMMH HayKaMHU.
JEATEIIbHOCTH YEJI0BEKA IlpaBuna GesomacHoro oOparmieHus | [Ipogedenue skcnepumenma:
C BeulecTBAaMH U  JIaDOPATOPHBIM | e N3yuenne wu onucanue (U3HIECKUX  CBOWCTB
000pyI0BaHHUEM. 00pa31ioB HEOPraHMYECKUX BEIECTB.
Yucrele BeIeCTBA U CMECH e [IpaBuna pabGoTel B JIAOOpPATOPUU U  TMPUEMBI
oOpaienus ¢ 1a00paTOpHBIM 000PYAOBAHHUEM.
e Pasznenenue cmeceit
1.2 | BemecTBa U XUMHUYECKHE 5 ATOMBI,  MOJIEKYJBI, = XHMH4YECKHE | BoiABIeHHEe  pasinuuil buznueckuMu

MEXKIY
U XMMUYECKUMHU SIBICHUSMH.
Pacno3naBaHue (GU3NYECKUX U XUMUUYECKUX SIBJICHUH.
OmnpeneneHre NPU3HAKOB XUMHUYECKHX PEaKLHH,
YCIIOBHM UX IPOTEKAHUS.

PaccranoBka k03 (HUIIMEHTOB B cXeMaX XUMHUYECKUX
peakiuii.

IIpoBenenue BbIUMCIEHUN IO (opmysnamM U ypas-

HCHUAM XHMHYCCKHX peaKL{Hﬁ.
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o ¢hopMyJiaM XUMHUYECKUX COEIUHEHUH.
MosnsipHas Macca CMeCH BEILECTB.
MonpHas JIOJIS XHMHYECKOTO
JJIEMEHTA B COCTUHCHUH.

Xumuueckas peakius U €€ MpU3HaAKH.
VcioBusi NpPOTEKaHUsS XUMHYECKHX
peakuuii. TUNBl XUMUYECKUX pEaKIUid.

PacueTnl 1o XUMHYECKUM YPaBHCHUAM

IIposeoenue sxcnepumenma:

¢ Onucanne GpU3NYECKUX CBOMCTB 00pa3LoB Heopra-
HUYECKHUX BEIECTB — METAJIJIOB U HEMETAJIIOB.

¢ Habmonenne Gpu3nyecKux U XUMUYECKUX SIBICHHUU.

e HaOmroeHne u onucaHue NMPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX PEaKIUi pa3HbIX TUIIOB.

Pewenue  pacuemnvix  3a0au  mo  ¢dopMmyiam

U YpaBHEHMSIM XHMHYECKUX pEaKUUid pa3InyHOIO

YPOBHA CIIOKHOCTHU, B TOM HHCJIC OJIMMITUAJHBIX

Uroro no pazneny

7

Pa3zjien 2. BaxkHeiilue npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

2.1 | Bozayx. 4 IIpeacraBiaenus o razax. Bosayx. | [Ipogedenue skcnepumenma:
Ilousatue o razax. 3aKkoH ABoraz[po. OTHOCUTEJILHAS | o O3HakoMIJIEHHE C oﬁpag]_{a_MH OKCHUIOB U OIIMCAaHHUE HUX
Kucnopoa. Okcujibl IUIOTHOCTH Ta30B. CBOMCTB.
Onpesienenne  OTHOCHTENLHOH MOME- | o [Toyyuenne, coGUpaHue KHCIOPOAA, H3yYeHHE Ero
KyJIpHOH  Macchl ra35)06pa3Horo CBOTICTB.
BemeCTfa o M3BCCTHOM — OTHOCH™ | poyopye  pacuemmvix  3a0ay 1O ypaBHEHHAM
TCIPHON IIOTHOCTH. XUMHUYECKUX  peakiuuid U TEePMOXUMHUUYECKUM
O6nemmELe OTHOIICHHA Ta30B | ¢ haBHEHHAM Pa3IHYHOTO YPOBHS CIOKHOCTH, B TOM
MIPU XUMHUYECKUX PEAKLUSIX. qHClIe OTUMIIHAHBIX
Kucnopoa. O3zom.
TenmoBoit adhdekt XUMHYECKOU
peakiu
2.2 | Bomopon. 4 Bogopon. CBolicTBa Bojopoaa. | [Ipogedenue skcnepumenma:

[Tousatue o kuciorax
U COJISIX

[Tonyuenue M mpUMEHEHHUE BOJOPOA.
TTousTre 0 KHCIOTaX U COJISAX

¢ [Tomy4yeHue U cobupaHue BOAOPOA.

¢ B3anmojieiicTBHE KHUCIOT ¢ METaJlJIAMU.

Pewenue pacuemnvix 3a0au 1O  ypaBHEHUAM
XMUMHUYECKUX peakiuii, B TOM 4YHUCIE TEpPMO-
XUMHUYCCKUM
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2.3 | Bona. PacTBOpHI. Boma. Boma kak  pactBOpuTenb. | [Iposedenue sxcnepumenma:
[TonaTHe 06 OCHOBaHUAX PactBopel. HacelllieHHBIE M HEHACBI- | o [[pUrOTOBIEHHE  PACTBOPOB € ONpPENCIIEHHOM
IICHHbIE PAcTBOPHL. PacTBOPUMOCTE | maccoBoii noiel pacTBOPEHHOIO BELIECTBA.
BewecTB B BoAe. CrocoObl BHIPAXCHUS | Peyyenue 3ad0ay ¢ UCIONB30BAHHEM  IIOHSTHI
KOHUEHTpallMu pacTBOPOB: MacCCoBad | «maccoBas JOJs BEIIECTBA B PacTBOPE»; «MOJSpHAS
A0 pacTBOPEHHOTO BECIICCTBA, | koHIEHTpAlUs», C  HUCIOJNB30BAHUEM  KPHUBBIX
MOJIsIpHasi KOHLIEHTpauus. PaCTBOPHMOCTH
XUMHUECKUE CBOMCTBA BOJBL
[Tonsitne 06 ocHoBaHMAX. VHIMKATOPHI
2.4 | OCHOBHBIE KJIACChI Knaccudukanus Heoprannueckux | CocrapiieHne (GOpMYJ OKCHJIOB, KUCJIOT, OCHOBAaHUH,
HEOPraHUYeCKUX COCIMHECHUI. coJlel W WX Ha3BaHMU 1O MEXIyHapOIHOM
COCIMHEHU N Okcuapl. I'mapoxcuasl.  KucinoTel. | HOMEHKIIATYpE.

OcHoBaHUg pacTBOpUMBIE (IET0YH)
U HepacTBOpuMBIE.  AMQOTEepHbBIE
okcuapl W ruapokcunsl.  Comu.
Qdusnyecknue ©u O0OIHMEe XUMHUUYECKHE
CBOWCTBA TMEPEUYUCICHHBIX KJIACCOB
HEOpraHUYECKUX  COEJUHEHHH, HX
o0urne CrocoObI MOJIyYCHUS,
npuMeHeHue. [eHernyeckas  CBS3b
MEXIy KIaccaMH HEOpPTraHWYECKHX

COoeIUHEHU

CocraBieHre MOJEKYJSPHBIX YpPaBHEHUW peakluil,
WUTIOCTPUPYIOIHUX XUMUYECKHE CBOMCTBA U CIIOCOOBI
MOJIy4eHHUs] BELIECTB M3YUYEHHBIX KJIACCOB/TPYIII,
a TaKKe IMOATBEPXKIAIOIINX TEHETUYECKYIO CBS3b
MEXAY HUMHU.

Ilpogedenue sxcnepumenma:

e OnpeneneHue pacTBOPOB KUCIOT U LIeJIOYel
C IOMOIIIBIO UHIUKATOPOB.

¢ B3auMogeicTBrEe KUCIOT C METajJjaMH, PEaKIuu
HelTpanu3anuu. Peaknug HelTpanusamuu.

e BaumoneilictBue  pacTBOopa  CEpHOM  KHUCIOTHI
c okcugoM meau(1l).

¢ [lonydyeHne HEpaCTBOPUMBIX OCHOBAHUM U U3yUECHUE
HX CBOMCTB.

¢ BolTecHeHHE OJHOTO MeTajula IPYyruM U3 pacTBOpa
COJIH.
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¢ BzanmoieiicTBUE TUIPOKCHIA IIMHKA C PACTBOPaMHU
KHCJIOT U IIEJIOYEH.

Pewenue osxcnepumenmanvuvix 3a0au 1O TeMe

«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUIN».

Pewenue pacuemnvix 3a0au 1O  ypaBHEHUSIM

XUMHUYECKHX PpEAaKLHMl pa3HbIX THUIIOB M YpPOBHEU

CJIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX

Uroro no pazneny

18

Pazpnen 3. llepuoguyeckuii 3aKoH
Ctpoenune aToMoB. XuMHYeCKas

u Ilepuoanyeckas cucrema xumudeckux diemeHtoB /.M. Mengeieesa.

c¢BsI3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peakuumn

3.1

[lepuonnueckuii 3aKoH
u [lepuonnueckas
cucTeMa XUMHYECKUX
3JIEMEHTOB

JI.1. Menneneesa.
CtpoeHune aTroma

4

[lepyuoguueckuil 3aKOH XMMHUUYECKHUX
sanemenToB JI.1I. MenneneeBa u cTpoe-
Hue aroma. CocTaB aTOMHBIX sIJIEp.

000JT0YeK

CTpOGHI/Ie QJICKTPOHHBIX

aToMOB  mepBbIX 20 XMMHYECKUX
anemMeHTOB Ilepuonnueckoil cucCTEMBbI
xumMuueckux osnementoB .M. Men-
JeJIeeBa.

3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
aTOMOB paJnyca aTOMOB XHMHYECKHX
3JIEMEHTOB, METAJUINYECKUX U HEMETall-
JUYECKUX  CBOWCTB MO  rpynmnam
U [IEpUOJaM.
W3menenue KHCJIOTHO-OCHOBHBIX

CBOMCTB COCIMHECHHH XHUMHYECKHX
3JIEMEHTOB B MIEpHOJAaxX U CpyImnax.

XapakTepucTuka XHMHUYECKOTO 3Je-
MEHTa IO €ro moyoxXeHuw B llepuo-

nmaeckoin cucrteme JI.M. Menneneena

MojenupoBaHUe CTPOCHHE aTOMa, SHEPTETHUECKUX
YpPOBHEHl M TOIYypOBHEH NpPH TNOMOIIM PHCYHKOB,
AJICKTPOHHBIX  KOHPUTYpallMid U DIEKTPOHHO-
rpadudeckux Gopmyi.

OOBbsicHeHHEe O0IMX 3aKOHOMEPHOCTEH B M3MEHEHUU
CBOMCTB XUMHUYECKHUX DJIEMEHTOB.

CBOWCTB

[IporHo3upoBanue U  XapaKTEpPUCTUKA

XHMHYECKHX  JJIEMEHTOB W UX  COECAUHEHHI
Ha OCHOBaHMHU 3akoHoMepHocTel Ilepuonmueckoit
CHCTEMBl XUMHUUECCKHUX DJIEMEHTOB.

Ilpogedenue sxcnepumenma:
¢ O3HaKOMIICHHE c obpasznamu METaJJIOB

1 HEMETAJIOB.

Hnousuoyanvnvie unu epynnogvle npoekmol no meme
«Ilepnonnueckuii 3akoH u Ilepmoamyeckasi cucrema
xummnyeckux anementoB .. Menneneesa. Ctpoenue

aToMma»
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3.2 | XuMuueckast CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE

pCaKkunmn

XumMudeckas CBSI3b, ee BUJIBI.
Mexann3mbl 00pa3oBaHHUSl KOBAJIEHT-
HOM U MOHHOM CBS3U.

DIEeKTpOHHBIE M CTPYKTYpHBIE (op-
MYJIBI BelecTB. KaTuoHbI 1 aHWOHBI.
Kpucranmmueckue Hu aMop(HbBIC
BemecTBa. TUNBI KPUCTAUIMYECKUX
pelIeToK.
OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC
peakuuu

MojenupoBaHUe CTPOCHUS MOJEKYJ MPH TOMOIIU

PUCYHKOB, MOJEJIEH, JIEKTPOHHBIX U CTPYKTYPHBIX

bopmyr.

PaccraHoBka KO3(QGUIMEHTOB B cXeMaX OKHCIIH-

TEbHO-BOCCTAHOBHUTEIBHBIX  pEaKUUid  METOAOM

AJIEKTPOHHOTO OayaHca.

IIposedenue sxcnepumenma:

¢ OmBITHI, WUTIOCTPUPYIOIIHE OKHUCIIUTEIBHO-
BOCCTaHOBHTEJIbHBIC PEAKIIUU.

Pewenue  pacuemnvix  3a0ay  mno  Qpopmyiam

U ypaBHEHUSM XHMMHYCCKHX PEaKIUi pa3HbIX THUIIOB

u ypOBHefI CJIOJKHOCTH, B TOM YHUCJIC OJIMMIIMAAHBIX

Hroro no pazneny

OBHIEE KOJIMYECTBO
YACOB I10 IPOI'PAMME
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11 KIIACC

HaunmeHnoBanmue
Ne pa3aesioB M TeM Kypca KosmuectBo @opma padoThl/XapaKTePUCTUKA
. [IporpammHoe coaep:kanue
n/n BHEYPOYHOI 4acoB AeiTeJIbHOCTH 00y4aloImnxcst
AesITeJIbHOCTH
Paznen 1. BemecTBo 1 XMMHYeCKasi peaKkuus
1.1 | [ToBTOpenue 3 IToBropenue u yriyoseHue 3HaHUM | Pewenue KauecCmeeHHbIX U  PACYUEMHbIX 34044
U yriryOjaeHue 3HaHUu | OCHOBHBIX pa3elioB Kypca XHMHH | IO YPAaBHEHUSIM XUMHYECKUX PEAKLIMI.
O BEILIECTBE 8 «kunacca. Ilepuonuueckuil 3akoH | MHOusuoyanvuvlie  uau  2pynnosvle  NPOEeKmovl:
n Ilepuomuueckass cucrema xumu- | [lepuogmueckuii 3akon JI.11. MenneneeBa u pa3Butue
yeckux ieMeHToB J[.M. MenneneeBa. | coBpeMeHHON (PU3HKHA ¥ XUMUU
Crpoenue  BemiecTBa.  XUMHYECKas
CBSI3b. MeXMOJEKYJIIHbIE B3aUMO/JIEH-
CTBHSL. Tumbl KPUCTAJNTNYECKUX
pELIeTOK.
OCHOBHBIE KJIAcChl HEOPTaHUYECKUX
COeIUHEHU
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 5 DneMeHTbl XMMHUYECKOH TepmoauHa- | O0bsicHEHUE U 3aBUCUMOCTHU

MPOTEKAHUS XUMUUECKUX
peakuuit

MuKH. 3akoH ['ecca.

CKOpOCTh ~ XMMHMYECKOW  pEaKIuu.

@akTOophl, BIUAKOIIUE HA CKOPOCTh
XUMHUYECKOU peakiui.

[lTonsiTe 0 XHUMHUYECKOM PaBHOBECHUH,
npuHnun Jle Hlatense.
OKHUCIUTENEHO-BOCCTAHOBUTEIBHbBIE

peaKkunu

MPOTHO3UPOBAHUE
CKOPOCTH XHMHYECKOW pEaKIuu OT pas3IudHbIX
(bakTopoB.
[Iporao3upoBanue BO3MOKHOCTH MPOTEKAHUS
XUMHYECKHUX PEAKIIU B PA3IMYHBIX YCIOBUSIX.
CocraBieHne ypaBHEHHMH  OKHMCIUTEIbHO-BOCCTA-
HOBUTEJIBHBIX PEAKIMH C HCIOJB30BAHHEM METO/Aa
JJIEKTPOHHOTO OanaHca.

Ilposedenue sxcnepumenma:
3aBUCUMOCTHU

o N3yuenue CKOPOCTH XUMHUYECKOHU

peakuuu OT pa3IudHbIX (PaKTOPOB.

36




e Pemienne 9KCOEpUMEHTANIBHBIX 3aJad IO TeMe
«OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN .
Pewenue pacuemmnvix 3a0au pa3IUYHOTO YpPOBHS

CJIOXHOCTH, B TOM YHCIIC OJIHUMIIMAAHBIX, IIO TCMC

«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XHMHU-
YECKHUX PeaKIUii»

1.3 | DnexrponuTHueckas 3 DIEKTPOIIUTHYECKAS qucconnranud. | CocTaBlieHME YpPaBHEHHM JUCCOLMALUMU  KHCIIOT,
JHACCOLUALINSL. XUMHYECKHUE pEaKLMM B pacTBOpax. | IIEJI0YEH U COJEH, MOIHBIX U COKPAIEHHBIX MOHHBIX
XHUMHUYECKHE PEAKLIUH CunpHble U ciabble AJIEKTPOJUTHI. | ypaBHEHUN peakIuii HOHHOro OOMEHa, KpaTKHX
B pacTBOpax CreneHp JOMcCcOLMAllMM, KOHCTAHTA | MOHHBIX YPaBHEHMH peakluil ruapoJin3a cojei.

mucconnanuu. MonHoe mpousBeneHue | [Iposedenue skcnepumenma:
BOAbl. BomopoiHbIN TOKa3aTenb. ¢ Peakiiuu mMOHHOrO OOMEHa.
Peakuuyn noHHOTO oOMeHa. I'MApPONNU3 | ¢ PacriosHaBanme pacTBOpPOB CoOJIEl C TMOMOILBIO
couei HHAUKATOpA.
¢ PacniozHaBaHue HEOPraHUYECKUX BEILECTB
C IOMOIIBIO KAUECTBEHHBIX PEAKLUM HA NOHBI.
e PemieHue sKCIEpUMEHTANbHBIX 3a/1a4d [0 TEME.
Pewenue KauecmeeHHblx u pacyemmuvix
3a0au Pa3NUYHBIX TUIOB M YPOBHEH CIOXXHOCTH,
B TOM  4YuCI€  OJUMIMAAHBIX, IO  TeMe
«ONEeKTpOoJUTHYECKAs JUCCOLUALUA. XHUMHUYECKUE
peakuuu B paCTBOPAaX»
Hroro no pazneny 11
Paznen 2. HemeTaJlibl M MX COeIUHEHUS
2.1 | OOmas xapakTepHUCTHKa 2 OO6m1as xapakKTepUCTHKA HEMETAJUIOB. | [Iposedenue sxcnepumenma:

XUMHYCCKHUX JJICMCHTOB

VIIA-rpynnsi. "anorenst

l'amorensl. Xnop U e€ro BaKHEWIIWE
COEIMHEHUS

¢ O3HaKOMJIEHHE C 00pa3aMy NPUPOIHBIX XJIOPUIOB
(TasloreHuI0B).

¢ II3yyeHne CBOWCTB COJISIHOM KHCIIOTBI.

37




e KauecTBeHHBIC peakIMu Ha XJIOPUA-, OPOMUI-
1 UOJUJ-UOHBI.

¢ [lony4yeHne CONSHOW KHUCIOTHI, U3yUEHUE €€ CBOWCTB.

Pewenue kauecmeeHHbIX U paAcHemMHBIX  3A0aY
BBICOKOTO YPOBHSI CIIO)KHOCTH U  OJWMITHAIHBIX
o TemMe «l ajJoreHsnn»

2.2

OOmas xapakTepUCTHKa
XMMHUYECKHUX DIIEMEHTOB
VIA-rpynmnst.

Cepa u ee coequHEHUA

OO0mast xapakTepuCTUKa XUMHYECKUX
snemeHTOB VIA-rpynmei. Cepa u ee
Ba)kKHEHIIMe COeJUHEHUS

IIposedenue sxcnepumenma:

e II3yyeHne XMMHYECKHX CBOHCTB pa30aBiIeHHOM
CEPHON KHUCIJIOTHI.

¢ [IpoBesieHne KaueCTBEHHBIX peakUui Ha Cyiabdunu-,
Cylnb(UT- U cyab(haT-uOHBI.

Pewenue rauecmeennvix u pacuemuvlx  3a0ay

pa3IUYHBIX  TUIOB U YPOBHEH  CIIOXKHOCTH,

B TOM 4YHCJIE OJIUMIMaAHBIX, 0 TeMe «Cepa u ee

COEJIUHEHUS».

HnousuoyanvHvle unu epynnosvie npoeKmul no meme

«Cepa 1 ee COeTUHEHU

23

OOmiast xapakTepuUCTHKA
XMUMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl.

A30T, pochop u ux
COCIIMHEHUS

OO6mass XapakTepUCTHUKA DSJIEMEHTOB
VA-rpynmnsi.

A30T U ero BayXHEHIIINE COSTMHEHUS.
docdop u ero coequHEHUS

Ilposedenue sxcnepumenma:

¢ I3yueHre XuMHUYECKUX CBOMCTB COJiel aMMOHUS.

¢ KauecTBeHHas peakius Ha HOH aMMOHUs U pocdat-
HOH.

¢ [TonyueHne aMMHaKa U U3y4E€HHUE €r0 CBOMCTB.

¢ MI3yueHune CBOMCTB a30THOW KHCIIOTHI.

Pewenue kauecmeennvix u pacuemuvlx  3a0ay

BBICOKOI'O YpPOBHSI CJIOXHOCTH M  OJHUMIIMAJHBIX

1o TeMe «A30T €r0 COeAUHECHUS.

Hnoueuoyanvnvle unu epynnogvie npoekmsi no meme

«A30T, pocdop U UX COETUHEHU
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2.4 | O6mast xapaKTepUCTHKa 2 OO6miass XxapakTepHCTHKa 3JIEMEHTOB | [Iposedenue sxcnepumenma:
XUMHYECKHUX DJIEMEHTOB IVA-rpynmsr. ¢ AnicopOumsi pacTBOPEHHBIX BEIIECTB aKTUBUPOBAH-
IVA-rpynmsi. Vriepoa W €ro BaKHEWIIME COE- | HBIM YIIIEM.
YTrnepon u KpeMHHH, AUHCHUA. ¢ [lonnyuenue, cobupaHue, pacio3HaBaHUE U U3yUEHUE
X COETUHEHUS. KpemHnii M ero BaKHCHIINE COC- | CBOMCTB yrIEKHCIOTO rasa.
bop ANHCHUS e BzauMHBIe TIpeBpalieHus KapOOHATOB M THIPO-
KapOOHATOB.
¢ KauecTBeHHbIE peakIMyd Ha KapOOHAT- M CHUIIUKAT-
HOHBI.
¢ [Tonyuenue oxcuna yriepoaa(lV) m msydenue ero
CBOWCTB.
Pewenue sxcnepumenmanvueix 3a0au 1O  TeMe
«BaxxHelume HeMeTaluIbl U UX COCIUHEHUS.
Pewenue xauecmeennvix u  pacuemuvlx  3a0ay
Pa3JIMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIMMIIMAJIHBIX, IO TeMe «YTJIEpOJ U KPEMHHUH M HX
COEJITMHEHUS»
Uroro no pazneny 10
Pa3znen 3. MeTaJLibl 4 UX COeIMHEHHUS
3.1 | O0mue cBOICTBa METAJJIOB 2 OO6miass xapakTepHCTHKAa XHUMUYECKUX | [Iposedenue sxcnepumenma:

3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuoguueckoit
CUCTEME

JLU.

aTOMOB.

XUMHUUYCCKHUX 3JICMCHTOB

MeHnneneeBa U CTpOEHHS
Merans! [A- u I[IA-rpynm.
AntoMuHUN.

Metannsl b-rpynmn. Meas u cepedpo.

¢ B3auMoelicTBUE METaIOB C BOJOH, C paCTBOpaMHU
COJIEH M KHUCJIOT.

Pewenue rauecmsennvix u pacuemmuvlx 3a0au

pa3IUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHUCIIE

OIMMIIMAIHBIX, 10 TeMe «OOmmue  CBOMCTBA

METaJIJIOBY.

HHousuoyanvusie unu epynnogvie npoekmsi no meme

«CBoIICTBa METAJNIOB U UX IPUMEHEHUE
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[uuxk. XKenezo.
Kopposus meramnos.
CriaBbl METaJJIOB.

O6ILII/I€ CITOCOOBI MMOJIYYCHUA MCETAJIIIOB.

DIEKTPOIHU3
3.2 | Baxueiiue MeTaibl Metannbl A-rpynm. [llenounsie | [Iposedenue sxcnepumenma
U UX COCUHEHHUS METaJLJTbI u ux Ba)KHEHIIME | o OKpallluBaHUE [UIAMEHH COJISIMH METAILIOB.
COCANHCHNA. ll{e104HO3EMENBHEIC | ¢ B3aumoneiicTBHE THAPOKCHIOB HATPUS M KaJIbIUSA

METAJIIBl, MarHui U WX BaKHEUIIHE
COEIUHCHMUS.

ATIOMUHHH H €ro BaKHEHIIHe coe-
JIHECHUS.

Metannel b-rpynn. Menp u cepebpo
U UX BakHellmue coequHeHHs. L[MHK
M ero BakHeWmme coeauHeHus. JKeme3o
M €ro BayKHEHIITHE COeTUHCHHUS

c okcunoMm yraepoaa(IV) u kucinoramu.

e UccnenoBanue CBOWCTB KapOOHATOB H  THIPO-
KapOOHATOB KaJIbIUs, )KECTKON BOJIBI.

¢ lccrnenoBanue aM(pOTEpHBIX CBOMCTB THIPOKCHIOB
QTFOMHUHHUS ¥ [IMHKA.

o lI3ydyeHue TPOIECCOB TMOIYyYEHUs] THAPOKCH]IOB
)Kene3a, NX XUMHYECKHX CBOMCTB.

¢ J)KecTKOCTB BOJBI M METOBI €€ YCTPaHEHUS.

¢ KauecTBeHHBIEC PEAKIIMU HA MOHBI MarHus, Kajablus,
aTlOMUHUS, IMHKa, okeme3a(2+), xemesza(3+),
Menu(2+), cepedpa(+1).

Pewenue »sxcnepumenmanvuvix 3a0ay 1O  TeMe

«Baxxneiue MeTaaibl U UX COCTUHSHHUS.

Pewenue rauecmeennvix u pacuemmuvlx 3a0au

pa3NUUYHBIX THUIOB M YPOBHEH CIOXHOCTH, B TOM

YHCI€ OJHMMIIMAAHBIX, IO TeMe «MeTaljabl M HX

COCTUHEHUS.

HHnousuoyanvusie unu epynnogvie npoekmsi no meme

«BaxHelnIe MeTaUIbl U UX COSTUHEHUS

Uroro no pazneny
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Pazjien 4. Xumusi 1 okpy:xamomasi cpeaa

4.1 | BeulectBa u MaTtepuabl 2 Baxwuelimue BemecTBa W Mmartepuansl, | [Iposedenue sxcnepumenma:
B JKU3HU YEJIOBEKA. 00J1lacTH UX IPUMEHEHUS. ¢ OmnpeziesieHye KMCIOTHOCTH HMPUPOIHBIX BOJIL.
OCHOBBI 3KOJIOTUYECKON HoBble Marepuanbsl U TEXHOJIOTHU. | o MozeIMpOBaHHE IPOLECCa 0OPA30BAHMS KHCIOTHOTO
I'PaMOTHOCTH HIpUHIUIIBI «3€TE€HOH XUMHID). JOKJIs1, U3yYEHUE €ro BO3AEHCTBHSA Ha MaTepUAIbI.
XuMus M 3M0POBBE. IKONOrHICCKHE Hnoueuoyanvuvle unu epynnogvie npoekmsi no meme
OpobIeMEbl, CBASAHHEIE C COE/MHEHHMY «BemecTBa 1 MaTepualibl B )KM3HU YesioBeKa. OCHOBBI
yriaepoaa, asora, - Cepel,  TKCIBIX | 5p 6 ormueckoif rpaMOTHOCTH
METaJIJIOB
Hroro no pazneny 2
Paznea 5. O6o0nienue 3HaHMi
5.1 | [ToBTOpeHue U 0000MEeHNE 4 [ToBTOpenne u o0000IIeHUE 3HAHUM, | [Iposedenue sKcnepumenma:
3HAHUN OCHOBHBIX Pa3JieIoB HOJyYEHHbIX IPU M3YYEHUM KypPCOB | ¢ PeleHMe OKCIEPUMEHTAIBHBIX 3a7ad 10 TEME
KypcoB XUMHH 8—9 K1accoB XuUMHUH 89 Ki1accoB «MeTauibl, HEeMETAJUIBI K UX COETUHEHUS .
Pewenue kauecmeennvix u pacuemuvix  3a0ay
Pa3IUYHBIX TUIIOB U YPOBHEN CIIOKHOCTH, B TOM YHUCIIE
OJIMMIINA/IHBIX, [10 U3YUYEHHBIM TEMaM
Hroro no pazgeny 4
OBHIEE KOJIMYECTBO 34

YACOBIIO IPOT'PAMME
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