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IHHOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepuCTHKA Kypca

[IporpamMmma Kypca BHEYpPOUHOU AEATEIBHOCTA «XHUMHUSA B SKCIIEPUMEHTAX U
3a/1ayax» (Jajgee — mporpamMmma) coctaBiieHa i 8—9 ki1accoB Ha OCHOBE MOJIOKEHUIN
U TpeOOBAHUIA:

— denepanabHOro TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOIO CTAHIAPTa OCHOBHOTO
oOmiero oOpa3zoBanusi (YTBEpXKACH MPUKa30oM MUHHUCTEpCTBA MPOCBEIICHUS
Poccuiickoit @eaepaunn ot 31 mast 2021 r. Ne 287);

— @enepanbHOl  00pa3oBaTEIbHOM MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepKaeHa nprukazoM Munnpocsenienus Poccuu ot 18.05.2023 No
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74223).

[Ipu pa3zpaboTke MmporpaMMbl HKCIOJB30BATUCH CIEAYIOIIME HOPMATHBHbBIC
JIOKYMEHTHI:

— VYka3 Ilpesupenta Poccuiickoit ®enepammu ot 28.02.2024 r. No 145
«O CrpaTernu Hay4HO-TEXHOJIOTHUUECKOTr0 pa3BuTus Poccuiickoit deaepannmny,

— KomnekcHpld MIaH  MEpPONPHUATHNA IO  TOBBIIICHHK  KadyecTBa
MaTeMaTHYECKOr0 M €CTECTBEHHO-HAYYHOT0 00pa3zoBaHus Ha repuo g0 2030 romaa
(yrBepxacéH pacnopsikenueM IlpaBurensctBa Poccuiickoit ®Pepepauuu  OT

19 Hos6ps 2024 roma Ne 3333-p).

AKTYaJIbHOCTB Kypca

AKTyalnbHOCTb Kypca BHEYPOUHOU E€ATEIbHOCTH « XUMHS B SKCIIEPUMEHTAaX U
3aja4yax» 00ycCIOBJIE€Ha HEOOXOIMMOCTBIO pPa3pabOTKHU CHEUAIBHBIX IPOrpaMM
oOyuyeHUss ¥  BOCIUTAHMs,  CIOCOOCTBYIOIIMX  TOBBIIIEHHIO  KauecTBa
MaTEeMaTUYeCKOr0 U €CTECTBEHHO-HAYYHOrO O00pa3oBaHHsA, B TOM YHUCIE
IpelyCMaTpUBAIOIIUX YITyOJIEeHHOE U3yUYEeHUE YUEOHOr0 IpeaMeTa « XUMUsD».

IIpennaraempiil KypC BHEYPOYHOM ACSATEIBHOCTH JOMOJIHAET M PaCIIUPSET
nporpaMMy Kypca XUMHM 0a30BOro ypoBHs. Peanmusanusi mporpammsl I103BOJIMT
BBINTH 3a paMKU HM3y4YE€HHUS XUMHM Ha 0a30BOM YypOBHE, HCIONB3Ys (OpMBI,

OTJIMYHBIE OT YPOUHBIX, U O0ECIEUUTh YIIIyOJIEHHOE U3YyYEHHE XUMUU Ha YPOBHE



OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHU3aIMi0  pa3HOOOpa3HOU
JEATEeIbHOCTH OOYYalolnXCcsl, UX aKTUBHOCTh M CaMOCTOSATEIIBHOCTh, COYETAET
WHIUBUAYAJIbHYI0 U TPYIIOBYH paboTy, TMpeamnosaracT MPOCKTHYIO H
HCCIIEIOBATENbCKYIO JEATEIbHOCTD.

B mepByro ouepenr mporpamMma ynaenseT 0co00€ BHUMAHHE BBITOJTHEHHUIO
OOyYaroIMMHUCS XHMHYECKOTO DSKCIIEpUMEHTa — J1abOpaTOPHBIX OIBITOB U
MPaKTUYECKUX PabOT, YTO MO3BOJIUT UM Ha MPAKTHKE HU3YyUYUTh 3aKOHOMEPHOCTU
MPOTEKAHUSI XUMHUUYECKUX MPOILIECCOB, PA3BUTh MPAKTUUECKUE YMEHUSI U HABBIKU
IIJIAHUPOBAHMUS, TOJATOTOBKH, IPOBEACHUS, aHAIM3a U UHTEPIIPETAIIUU MTOJTYYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3yJIbTATOB, HAYUUTHCSI IPUMEHSITh TEOPETUUECKUE 3HAHUS
JUIs OOBSICHEHUS! XHMHMYECKHX IIPOLIECCOB, MPOUCXOJAIIMX B TOM 4YHUCJIE B
CUTyallusX >KHU3HEHHOro XxapakTepa. (OCO3HAHHOE BBIMOJHEHUE XHUMHYECKUX
AKCIEPUMEHTANIbHBIX Pab0T OyJeT CIocOOCTBOBATH MOBBIIMICHUIO MOTHBAIMHM K
u3ydeHuto xuMuu. [IporpamMmmMoit mpeaycCMOTPEHO TakKe pelieHrne 00yJaronuMucs
Ka4e€CTBEHHBIX U KOJIMUECTBEHHBIX PA3JIMYHBIX TUIIOB U YPOBHEH CII0KHOCTH, B TOM
YUCJIe OJIMMITUAJAHBIX. BBIMOJIHEHWI0 XUMHUYECKOTO AKCIEPHMEHTAa U PEIICHUIO
3a/1a4  00s3aTENIbHO JIOJKHO TPEAIIECTBOBATh 3HAKOMCTBO OOYYarOIIMXCSl CO
CBSI3aHHBIMH C HUMU 3JIEMEHTAMHU COJICPKAHUSI.

[Iporpamma Kypca BHEYPOUHOH JEITEIBHOCTH «XHUMHUS B SKCIIEPUMEHTAX U
3a/1a4ax» MOXKET ObITh BOCTpeOOBaHA 00YUYaIOIIMMHUCS, KOTOPhIE MOTUBHUPOBAHBI K
OCO3HaHHOMY BBIOOPY mMpodeccuid, CBA3aHHBIX C TPUMEHEHUEM XHMHYECKUX

3HAHUM.

eab u 3a1a4n Kypca

[lenv naHHOW TpOrpaMMbl — OOECHEYUTh WHAMBHUAYaJbHBIE MOTPEOHOCTH
oOydaromuxcsi B M3YyYEHUHM XHUMHUU B YCIOBUSX, KOTJa Y4eOHBIA IJIaH
o0Opa30BaTeNbHON OpraHu3aluy MpelycMaTpuBaeT U3y4eHne y4eOHOro npeamera
«XUMHSD» TOJIBKO Ha 6a30BOM YPOBHE.

Hp cajraracmas mporpamMmma YYUTBIBACT IICUXOJOIro-rI€Jarornt4cCKuc



OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOydarommxcsa. Ee
OCBOEHHE CITIOCOOCTBYET PA3BUTHUIO Y 00YUAIOIINXCSI MHTEpEca K U3YUECHUIO XUMUH
u chepaM IeATETHHOCTH, CBSI3aHHBIM C XHMHEH, MOTHMBAIlMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOHIETO Npoduiis W HANpaBICHHOCTH JalbHEHIEro
0o0yueHus.

N3yuenune kypca HampaBlieHO Ha (OPMHUPOBAHUE:

— CHCTEMbl XMMHUYECKMX 3HAaHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOMU
KapTUHBI MHUpA, KaK OCHOBBI JJi1 MOHUMAHHUS XUMHYECKOW CTOPOHBI SIBJICHUU
OKpPY’KaIOILIEro MUpa, OCBOCHUE SI3bIKA HAYKH;

— MHTEIUVIEKTyalbHBIX CIOCOOHOCTEM W HMHTEPECOB O0OydYarolmuxcs, Ha
MPOJIOJIKEHNE 00YUEHHS HAa YPOBHE CpEIHETo 00111ero 00pa3oBaHus.

B pamMkax perieHusi OCHOBHBIX 3a/1a4 MTPOTrpaMMbI JIOJKHO ObITH 00€CTIeUeHO:

— TpuoOIleHre O0yYaromuxcsd K CaMOCTOSITEIbHOM ITO3HABAaTEIbHOUW U
UCCIIEIOBATENbCKOM e TEIbHOCTH, K HAYYHBIM METOJIaM MO3HaHU;

— ¢hopMHpOBaHKE MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K U3YyUEHUIO XUMUU;

— ¢opmupoBaHue 00mEeH (QYHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBICHUS
OKPY’KaIOILIEro MUpa, UCIMOJIb3ys 3HAHUSI U OMbBIT, MOJYUYCHHBIC MPU H3yYCHUU
XUMHUH, TIPUMEHSATh UX MPU PEIICHUU TPOOJIEM B TOBCEIHEBHOM )XU3HU U TPYI0BOU
JEATEIIbHOCTH;

— OCO3HAaHHUE OOYYAIOUTUMUCS IIEHHOCTH XUMHUYECKUX 3HAHUM B JKU3HU
YeJI0BEKAa, MOBBIIEHNE YPOBHS JKOJIOTHYECKOW KYJIBTYpPbI, HEIPUATHUE NEHCTBUM,
MIPUHOCSIIIMX BPEZl OKPYIKAIOLIEN CPEAE U 30POBBIO JIFOJEH;

— NMpUOOpPETEHNE O0YJAIOITUMHUCS OIbITa CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB

(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOUMBIX JIJIsI PA3JIMYHBIX BUIOB JEATEITLHOCTH.

MecTto kypca B 00pa3oBaTejibHOM MpoIlecce

[Iporpamma kypca «XuMHSI B 3KCIEPUMEHTAX M 3aJadyax» paccuuTaHa Ha
peanu3anuio B TeueHue 68 yueOHbIX YaCOB B paMKaxX BHEYPOUYHOU JI€ATEIbHOCTH B

8-9 knaccax (34 yaca B 8 knacce u 34 yaca B 9 kjacce); TaHHBIA KypC MOXET OBbITh



NPEJIOXKEH OO0YydYarolMMCsl B Ka4eCTBE OJHOTO M3 CYHIECTBYIOIIMX TIO BBIOODY.
[TporpamMma sIBISIETCS COJEP)KATENBbHBIM W METOAMYECKHM OPUEHTHPOM IS
COCTABJICHHSI TIEIaroTaMy pabOYUX MPOTPAMM.

[TporpamMmMa Kypca BHEYPOUHOU JEATEIBHOCTH « XUMHS B DKCIIEPUMEHTAX U
3a/lavax» HampamjieHa Ha JOCTIKCHHE PE3yJIbTaTOB, KOTOPHIC MOMOJHSIOT H
yrayOmsitoT  chopMmynupoBaHHBIE B (enepanbHON paboduel MporpaMme Io
y4eOHOMY TpeaMeTy «XuMus» (6a30BbIN YpOBEHb) TPeOOBaHUS K MPEIMETHBIM
pe3ynbTaTam.

@DopMBI  JIEATETLHOCTH O00YyYaIOMUXCsl MPEAYCMATPUBAIOT aKTUBHOCTH H
CaMOCTOSITENIbHOCTh, COYETAIOT HWHIUBUIYAIbHYIO M TPYIIOBYIO pPabOTHI.
CTpyKTypHUpOBaHHE TEMATHICCKOTO TUTAHUPOBAHUS B MPOTPAMME COOTBETCTBYET
MOPAJIKY U3YUYECHHS pa3/IejoB U TEM XUMUU Ha 6230BOM YPOBHE B OCHOBHOM IITKOJIE
u o0ecreynmBaeT TeM CaMbIM TIPEEMCTBEHHOCTh YPOUYHOH H BHEYPOUHOM
JESTEIbHOCTH.

[IpensiokeHHbIC AIEMEHTBI COJIEPKAHUS M BUJIBI I€ITEIILHOCTH 00yYarOIIMXCs
MOTYT OBITh KOHKPETH3UPOBAaHBI C YYETOM WHAMBUAYAIbHBIX 3alpPOCOB
oOyuarornuxcs. Pacmmpenue conepkaHusi U BUIOB JEATEIHHOCTH CBS3aHO C
BO3MOYKHOCTBIO BRIOOpA TIEAAroroM pa3IMYHbIX BAPHAHTOB YIEOHO-METOINIECKOTO
oOecrieueHusT Kypca, a TaKXKe C CYIIECTBYIOIIMMH YCJIOBHSAMHU IIKOJBHOMN
uH(OPMAITMOHHO-00pa30BaTEIbHON CPEIbI.

JIJist 3HAKOMCTBa OOYyYaromuxcsi ¢ MpodeCCrusMH, CBSI3aHHBIMU C XUMHEH U
XUMUYECKON HAyKOW, W TIOBBIINICHWS WX MOTHBAIMM K W3YYCHUIO XUMHH
PEKOMEHyeTCsl BKIIOYUTH B TMPOTPaAMMy 3KCKYPCHUH B PETHOHAIBHBIC MY3EH,
npeanpusatus, By3bl. CojaepkaTeNbHBIC JJIEMEHTBI TPOTPAMMBI  MTO3BOJISIOT
OpraHM30BaTh Ha WX OCHOBE MPAKTHUYECKYI) M TOUCKOBO-HCCIICIOBATEIHCKYIO
NEeATEILHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBITh MCIIOJIB30BAHBI MPU PeaTU3aAINH
OOydJalomUMHUCST ~ WHAMBUIYAIBHBIX  TMPOEKTOB. TeMBbI TMPOEKTOB  TaKXKe

PEKOMEHIOBAaHO BHIOMPATH C YUETOM PETHOHATBHON CHELIM(PHUKH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHU
KYPCA BHEYPOUYHOMU JAEATEJBHOCTH
«XUMMUA B OIKCIIEPUMEHTAX U 3AJAYAX»

Peanuzanuss nporpamMmbl Kypca BHEYPOUHOM NEATENbHOCTH «XUMHUS B
SKCIEPUMEHTAaX M 3ajJadax» HampaBjieHa Ha OO0ECIEeUCHHE JOCTUKEHUS
OO0yJarOIMMUCS JIMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaToB.

JINYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe socnumanue:

— OPOSIBJICHUE LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACJIEIAUIO;

— TIOHMMAaHWE 3HAYEHHS XHMHUYECKOM HAyKHM B JKU3HU COBPEMEHHOTO
o0111ecTBa, B pa3BUTHH SKOHOMUKHU Poccun 1 CBOETo permoxa;

— CHOCOOHOCTHh BIIaJIETh JOCTOBEpPHON uHGOpMAIMEe O MepeIoBhIX
JOCTUKEHUSX U OTKPBITUSX MUPOBON U OTEUECTBEHHOU XUMUH,

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE MHUpa U
oO1ecTna;

2) 2panrcoancko2o 60CRUMAHUSL.

— TPENCTABICHUE O COLUMAIBHBIX HOPMAaxX M MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCNEAOBATEIbCKOW, TBOPYECKOW W JIPYTUX  BUJAX
NESITEIbHOCTH;

— FOTOBHOCTB K pa3HO00pa3HO COBMECTHOM JIEATEIbHOCTH TP BHIMOJIHECHUH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BHITIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB,
CO3/IaHUM YUEOHBIX NMPOEKTOB,

— CTPEMJICHHE K B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIU B TIpoIiecce y4eOHoM
NEATEIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE TMOBEAEHUE U MOCTYIKU CBOUX
TOBApUILEH C MO3WULHMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS

ITOCJIEACTBUAN ITOCTYIIKOB;



3) popmuposanue yennocmu HAyUHO20 NOZHAHUSL.

— MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOIUMBIE /IS
NOHUMAHHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

— 0CO3HAHUE [ICHHOCTH HAYYHOT'0 IMO3HAHMS IS PA3BUTHS KaXKJI0T0 YEIOBEKa
Y TIPOU3BOJMTENBHBIX CHJI OOLIECTBA B LIEJIOM, POJIM U MECTa HAYKU «XHMHS» B
CUCTEME HAYyYHBIX IPEICTABICHUN O 3aKOHOMEPHOCTSX Pa3BUTUS MPHUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJHON U TEXHOJIOTUYECKON CPENOH;

4) socnumanue Ky1bmypvl 300P06bSL.

— OCO3HaHUE LEHHOCTH >XU3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY
3J10pOBbIO, YCTAHOBKA Ha 370POBBIN 00pa3 )KU3HHU;

— OCO3HaHME HEOOXOAMMOCTH COOJIIOJEHUS MpaBUil OE30MaCHOCTH NpU
00pallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B YUECOHBIX U KU3HEHHBIX CUTYaIUAX;

5) mpyoosoe socnumanue:

— (OpMHUpPOBAaHNE LIEHHOCTHOTO OTHOILEHUSI K TPYJOBOU JEATEIBHOCTH Kak
€CTECTBEHHOM NOTPEOHOCTH YEJIOBEKA U K UCCIIEI0BATENbCKON NEATETbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE MHTEpeca K MmpodeccusiM, CBA3aHHBIM C XUMHEHN, B TOM YUCIE K
npodeccusiM HayqyHou cepbl, 0CO3HaHUE BO3MOXHOCTU CaMOpeaIn3aluy B 3TOM
cdepe;

6) sxonoeuueckoe socnumanue:

— OCO3HaHUE HEOOXOIMMOCTH OTHOIICHUS K PUPOJIE KaK HCTOUHHKY >KU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBAHUS;

— IpUOOPETEHHE ONBITA INIAHUPOBAHUS TTOCTYIIKOB U OLEHKHU UX BO3MOKHBIX
MOCJICICTBUI JIJI1 OKPYIKAIOLIEN CPELBI;

— CIIOCOOHOCTh MPUMEHSThH 3HAHUS, NTOJIy4aeMble MPU U3YUYEHUU XUMUU, JJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAKOIIEH Cpelou;

— AKTUBHOE HENPUATHE NEVCTBUN, IPUHOCAILNX BPEIl OKPYKAIOLIEH Cpee;

— I'OTOBHOCTb K YY4aCTHUIO B HpaKTquCKOﬁ ACATCIBHOCTH AKOJIOTUYECKOU



HaIrpaBJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eifiCTBUS

baszoevie nocuueckue oevicmeus:

— PacKpbIBaTh CMBICT XMMUYECKUX MOHATUN (BBIIETSATh UX CYIECTBEHHbIE
NPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMHU MOHSATUSIMH);

— aHaJM3UpoBaTh, CpaBHUBATh, 0000IIATh, BHIOMpPATh OCHOBAHMS MJIS
KJacCU(PUKAMU M CHUCTEMaTU3allMd XHMHUYECKUX BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

— YCTaHaBJIUBAThb TPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU
U3YUYECHUS;

— CTPOUTH JIOTUYECKHUE PACCYXIECHUA (MHIYKTUBHBIC, JEIYKTHBHBIC, IO
aHAJIOTHH);

— MpejyaraTb KpUTEpPUM U BBIABIATH OOIIME 3aKOHOMEPHOCTH U
MPOTUBOPEYMS B U3YUAEMbIX IIPOLIECCAX U SIBJICHUSX;

— JieNaTh BBIBOJBI U 3aKJIFOUEHUS; YMEHHS IPUMEHSATh B IPOLIECCE TTO3HAHUS
MOHATUS (MIPEAMETHBIE U METANIPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJb3yeMble B XUMHUH, MPeoOpa3OBbIBaTh MOJEIbHbIE MPEICTaBICHUS
(XUMUYeCKui 3HAK, XUMHUUYECKas pOpPMYJia, YPaBHEHHE XUMHYCCKOM PEaKIUK) Py
pelIeHnH YYeOHbIX 3a/1aY;

— XapaKTepHU30BaTh HU3y4aeMble XWMHUYECKHE BEIIECTBA M XHUMHUYECKUE
pEeaKIMK C Y4EeTOM MOJEIIbHBIX MPEICTaBICHUMN.

baszosvie uccneoosamenvckue oeticmsusi:

— TPUMEHSATH METOAbl HAyYHOIO I[I0O3HAHMSI BEUIECTB M SIBJICHHA Ha
AMIIUPUYECKOM U TEOPETUUYECKOM YPOBHSX B Y4YeOHOM I103HABATENbHOU H
IIPOEKTHO- UCCIIEA0BATEIBCKON IEATEIbHOCTH;

— aHanM3upoBaTh (PAKThl, BBIABIATE U (HOPMYIUPOBATH MPOOIIEMY,
OMpeaensaTh 1eNb U 337a41, COOTBETCTBYIOIINE PEHICHUIO MPOOJIEMbI; IPEeAaraTh

OMHUCATENbHYI0 WIH OOBSCHUTEIbHYIO TUIIOTE3Y M OCYIIECTBISTH €€ MPOBEPKY;



IPOBOJUTH U3MEpEHUs HEOOXO0IMMBIX napameTpoB, BBIYKCIICHUS,
MOJICIMPOBaHUE, HAONIOACHUS M HKCIEPUMEHTHI (pealibHble U MBICICHHBIE),
CaMOCTOSITENIbHO TPOTHO3UPOBATh PE3YNbTaThl, (HOPMYIUPOBATh 00OOIIECHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEIECHHOTO OIbITa, UCCIEIOBAHNUS, COCTABIISITH OTYET
0 MpojeIaHHOMN paboTe;

Paboma ¢ ungpopmayueit:

— OpHUEHTUPOBATHCS B PANIMUHBIX HCTOYHHMKAX HWHGOpMauu (Hay4HO-
MOMNYJISIpHAsl JIUTEparypa XUMHUYECKOTO COJAEpPXKaHUsA, CIPABOYHBIE IOCOOHS,
pecypcbl MaTepHera);

— aHAJIM3UPOBATh MH(OPMALIMIO U KPUTHUECKU OLICHUBATh €€ I0CTOBEPHOCTD
Y HEMIPOTUBOPEUNBOCTD, OTOUPATHh M MHTEPIIPETUPOBATH HHPOPMAITHIO, SHAUUMYIO
JUIA pellieHus1 yueOHOM 3aauu;

— MPUMEHSATH PA3IUYHBIE METOJIbI, NHCTPYMEHTHI U 3allpOCHl MPU TOUCKE U
otOope mHGOpPMAIMU WIA JAaHHBIX M3 UCTOYHUKOB C YUYETOM IMPEATIOKEHHOU
yueOHOM 3aJjaui U 3aJJaHHbIX KPUTEPHEB,;

— BBIOWpaTh, AHATM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH
UHGOPMAITUIO PA3IUYHBIX BHJIOB U (OpM TNpelcTaBieHUs (CXeMbl, Tpadukw,
JUarpaMMbl, TaOJIULbI, PUCYHKHU U ApyTHe POPMBI);

— UCTIONIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA PAOOTHI ¢ XUMUYECKOU
uH(bOopMaIei;

— MPUMEHSTH 3HAKU U CUMBOJIbI, POpMYJibl, a0OpeBUATYpPbl, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH.

Kommynuxamusnvie ynusepcanvhule yuebHble 0elicCm8us:

— YMEHHE€ 3a/laBaTh BONPOCH! (B XoAe Auanora v (Wih) AUCKYCCHUH) MO
cyliecTBy  oOcyxaaemMoill  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEIJIOKEHHOH 3a1a4H;

— TpuoOpeTeHHe OmbITa MPE3CHTALMU  PE3yJbTaTOB  BBINOJHEHUS

XUMHUYECKOTO IKCIepuMeHTa (11abopaToOpHOro OMbITa, JJA0OPATOPHOM pabdOTHI MO
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UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMU IMO3HABATEIILHON U
HCCIIEIOBATENbCKON AESITEIbHOCTH TMPH PEIICHUH BO3HUKAIOLIUX MpoOJjeM Ha
OCHOBE y4€Ta OOLIMX MHTEPECOB U COIIACOBAHMSI MO3ULIUN (00CYXIeHUs, OOMEH
MHEHUSIMH, «MO3TOBbI€ INTYPMBI», KOOPAMHAIMSI COBMECTHBIX JIEHUCTBUH,
OTIpe/ieNICHUE KPUTEPHEB 1O OLIEHKE KaueCTBa BBITIOJTHEHHON pabOThI U IPYTHE).

Pezynamusnvie ynusepcanvhvie yuebnvle oeticmsusi:

— YMEHHE CaMOCTOSATEIBHO OMPEIENATh U ACSITeIbHOCTH, TIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BHIOMpaTh Hanbosee 3 (HEeKTUBHBIE CITOCOOBI pelieHus] YYeOHbIX U
MO3HABATENBHBIX 33/1a4, CAMOCTOSITENIBHO COCTaBJISATh WIN KOPPEKTHPOBATH
NPEAJIOKEHHBIA aJITOPUTM JEUCTBUI TpU BBIMOJIHEHUH 3aJaHUN € y4ETOM
MOJTy4eHHUsI HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OILICHMBATh COOTBETCTBUE IMOJYYCHHOTO pE3yibTaTa 3asBICHHON IeNH, YMEHHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, pEJiaraéMble B yCIIOBUU 3a/1aHUM. —
CaMOCTOSTENIbHO BBIOMpaTh CHoco0 peleHus ydeOHOM 3ajgaud (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIIeHMs], BbIOMpaTh HamOojee MOAXOIALIMI C yyeToM
CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO paboTy MpH

pelIeHr Y4eOHOW MM UCCIIeI0BATENbCKOM 3aJauH.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 8 kjacce mpeIMeTHbIE pe3yibTaThl U3YYEHHs Kypca
BHEYPOUHOM JI€ATEIbHOCTH «XUMHUSI B JKCIEPUMEHTAX W 3ajayax» JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

— pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHIl: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, METallJl, HEMETaul, aJJIOTPONus, MPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, CMeCh (OJHOpPOAHAs W HEOJHOPOJAHAs), BaJECHTHOCTb,
OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHas Macca, maccoBas oS XUMHUYECKOro »JJIEMEHTa B COEJAMHEHHH,

MOJISIpHBIN 00BEM, OTHOCUTEBHAS TUIOTHOCTH Ta30B, OKCHJI, KUCI0Ta, OCHOBAHHUE,



colib, aM(pOTEpHbIH OKCUA, aM(OTEpPHBIA THAPOKCUJ, XUMHUUYECKas pEeaKIus,
KJaccuUKaIus peakiuil: peakiiui COeIUHEHUSI, PEaKIIUU Pa3JIOKEeHUs, PeaKuu
3aMEIIECHHs], peakuuu OOMEHa, DK30- U SHIOTEPMHUYECKHE PEAKIHMH; TEIJIOBOU
ahdexT peakuuu; sAPO aToMa, IIEKTPOHHBIM CJIOW aroMa, aTOMHasi OpOUTalb,
paguyc aTomMa, XMMUYECKasi CBA3b, MOJIAPHAs U HENOJIPHAsl KOBAJICHTHAS CBA3b,
MOHHAas CBA3b, HOH, KAaTHOH, AaHWOH, pPAacTBOP, MaccoBas JOJi1 BELIECTBA
(IpoueHTHasE KOHIIEHTpalKs) B pacTBOPE, MOJIIpHAsl KOHIICHTPAlLlUs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, OKHUCIUTENU U
BOCCTaHOBUTEIIH, OKHCJICHUE U BOCCTAaHOBJICHHUE, OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU, METOJ] 3JIEKTPOHHOT0 OanaHca;

— WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHWYECKUX TOHATUU H
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPALLCHHI;

— HCIIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY JIJIs1 COCTaBIIEHUS (POPMYJI BEIIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIIUIM;

— OMNpEAeNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb OKHCIIEHUS 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAMJIEHKHOCTD
BEIIECTB K ONPEIEIICHHOMY KJIacCcy COeIMHEHUH 10 (hopMyiaM, BUIbI XMMUYECKO
CBA3M (KOBAJEHTHOW U MOHHOW) B HEOPraHUYECKUX COECIMHEHHUSIX;

— PacKpbIBATh CMBICH 3aKOHOB COXPAaHEHMSI MAacChbl BELIECTB, ITOCTOSHCTBA
cocrasa, llepuomnueckoro 3akona .M. MenzaeneeBa, aTOMHO-MOJIEKYJISIPHOU
TE€OpHUH, 3aKOHA ABOTaJpoO U €ro CIEACTBUM, MPEACTABICHU O HAYYHBIX METOax
II03HaHUSA, B TOM YHCIE DHKCIEPUMEHTAIBHBIX M TEOPETHUYECKUX METOHAX
VICCIICIOBAHNS BEILECTB U U3YUEHUSI XUMUUECKUX PEAKLINM;

— JIEMOHCTPHUPOBATh IOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT HUX NOJIOkKeHHus B llepuoaudeckon cucreme:
ONMKCHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy Ilepuogmueckoil cuctemsl
XUMHUYECKUX JIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs noArpymnmna (A-rpynmna)» u
«moboyHas noarpynna (b-rpynma)», «Mmanbie mepuoab» U «O0NbIIUE MEPHOIBD»,

COOTHOCHUTD 0603Ha‘ICHI/I}I, KOTOpPBIC HMCIOTCSA B Ta6JII/IH€ «HCpPIO,IIPI‘IﬁCKa}I
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cuctemMa xumuyeckux oanemeHtoB .M. MenneneeBa», ¢  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij
Aqpa, oOIee YHCIO AJIEKTPOHOB U PaCTpeeNICHUE UX M0 AIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBA3b MOJIOXKEHUs1 3emeHTa B Ilepuoauueckoil cucrteme c
pacrpesieieHueM JJIEKTPOHOB MO SHEPreTHYECKHM YPOBHSM, MOIYPOBHIM U
opOHTansIM aTOMOB MEPBBIX YETHIPEX EPUOIOB;

— KJacCcu(UIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA,
XUMHYECKHE PEaKINH (110 YUCITY M COCTABY YYACTBYIOIUX B PEAKIIUU BEIIECTB, 10
TeroBoMy 3G DEKTy);

— XapakTepu3oBaTh (ONMUCHIBaTh) (U3NYECKUE U XUMHUYECKHE CBOMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB: KHCIOPO/1a, BOJAOPOAA, BOIBI, OOIIHE XUMUIECKHUE
CBOMCTBA OKCHJIOB, KHCJOT, OCHOBAaHUN U COJIeH, T€HETUYECKYIO CBS3b MEXKIY
HUMHU, TIOATBEPKIasi IpUMEpaMHi MOJIEKYJISAPHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHAYECKUX PEAKLINN;

— ONUCBIBATDH POJIb KMCIOPO/a, BOJOPOAA U BOJbI B IPUPOIHBIX MPOIIECCAX, B
KUBBIX OpTraHU3Max, UX MPUMEHEHNE B PA3TUYHBIX OTPACIAX MPOMBINIJICHHOCTH,
BO3MOKHOE HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

— OOBSICHATh W TPOTHO3WPOBATH CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHHS, BO3MOXHOCTH TMPOTEKAHWS XUMHUYECKUX TMPEBpAICHUN B
Pa3IMYHBIX YCIOBUSIX;

— BBIYUCIIATh OTHOCHUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAcChI BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJI0O XUMHUECKOTO JIEMEHTAa B COEIMHEHUH,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (OopMyJie COSAMHEHUS, HaXOIUTh
IpoCTeHITyo GopMyITy BelIecTBa MO MACCOBBIM HIIM MOJBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JOJIO BEIIECTBA B PacTBOPE, MOJISIPHYIO KOHLIEHTPALIMIO BEUIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHHSIM XUMUYECKON PEaKInH;

— pemaTh pacy€THbIC 33]1a4M 110 U3y4YaeMbIM TEMaM Kypca XUMHUH Pa3INnYHBIX
TUIIOB U YPOBHS CJIOKHOCTH, B TOM UYHKCJE OJIUMIIMAHBIC, BRIOUpPAs aJeKBATHYIO

(I)I/IBI/I‘ICCKYI-O MOJCJIb, C HCIIOJIB30BAHHCM 3aKOHOB H (I)OpMy.H, CBA3BIBAIOIINX
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du3nuecKue BeIMYHHBI;

— IPUMEHSTh OCHOBHBIE OIE€paIlii MBICIUTEILHON EeATeTbHOCTH — aHATU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMATH3AINI0, KJIaCCU(UKAIIIIO, BHISBICHHAE
OPUYMHHO- CJEJACTBEHHBIX CBSI3€M — JJIi M3yYEHUS CBOMCTB BEIIECTB M
XUMUYECKUX PEaKIHi, €CTECTBEHHO-HAYYHbBIE METO bl TTO3HAHUS — HAOJIOICHUE,
U3MEPCHHE, MOJCINPOBAHNE, JKCIIEPUMEHT (PCaIbHBIA W MBICICHHBIA) — IS
OCBOCHHS YUEOHOTO COJIEpKaHMUS;

— PpAacKpbhIBaTh CYIIHOCTh TIPOIIECCOB OKHUCJICHUS ¥ BOCCTAHOBJICHUS,
COCTABJISITh YPABHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA
(METOIOM 2JIEKTPOHHOTO OallaHca);

— YCTaHABIIMBATh CBSA3U MEXKIY PEaTbHO HAOIOMAEMBIMA XHUMHYCCKUMHU
SBJICHUSIMU U MPOIECCAMU, MPOUCXOASAIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATh
MIPUYHHBI MHOTO0Opa3Hsl BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YIeOHBIX MPEIMETOB;

— coOmomarh TpaBuia Oe3omacHoM paboTel B J1abOpaTtopuu  MpU
WCIIOJIb30BAaHUM XWMHUYECKOW TMOCYyAbl W OOOpYJOBaHHS, a TaKkKe IpaBuiIa
oOpaIeHusi C BEIIeCTBAaMH B COOTBETCTBUM C WHCTPYKIIUSIMU BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOITYUYEHUIO U COOMpPAHMIO
ra3zo00pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C
OTpENEICHHOW MAacCOBOM  JOJEH  pacTBOPEHHOTO  BEIIECTBA, PEIICHUIO
AKCIIEPUMEHTAIBHBIX 3amad 1Mo TeMe «OCHOBHBIC KJIacChl HEOPTaHMYECKUX
COCJIMHCHUI;

— JIEMOHCTPUPOBATh BJIAJICHUE OCHOBAMHU XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAIOIIIEH yMeHHUs 0€301acHOro oOpallieHusl ¢ BEIIECTBAMHU, UCIIOIb3YEMbIMU
B TIOBCEHEBHOM JKU3HU, a TAK)KE 3HAHUE MPABUII TOBEACHUS B IIEJISIX COEPEIKCHUS
3JIOPOBBS U OKPYKAIOIIEH CPEIBI;

— Y4YacTBOBAaTh B MPOEKTHO-UCCIEAOBATEIbCKON NEATETbHOCTH XUMUYECKON

U XHUMHKO-3KOJIOTHUECKOM HarpaBJICHHOCTH.
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K koHiy oOyueHus B 9 kjacce npeaMeTHbIE Pe3ysbTaThl U3yUYEHHs Kypca
BHEYPOUHOM JESITENBbHOCTH «XHUMHS B O3KCIIEPUMEHTaX M 3aJadax» JOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

— PpackKpbIBaTb CMBICII OCHOBHBIX XHMHWYECKHX TMOHSATHN: XWMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKYJIa, HWOH, KaTHOH, aHWOH, JJIEKTPOOTPULIATEIIBHOCTD,
CTETIeHb OKHCIICHUS, XUMUYECKasi pPeakius, TEIIOBOM 3PQeKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, PacTBOP;

—  DJIEKTPOJMUTBI, HEIEKTPOJUTHI, JJIEKTPOIUTHYECKAS JUCCOLMALNS,
peakiMy WOHHOro OOMEHa, THUIIPOJIU3 COJieH, oOpaTuMble W HEoOpaTUMBbIC
peaxkuuu, OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEIb,
BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJIEHHWE, JJEKTPOIMU3, aJUIOTPOINHMS,
aM(pOTEpPHOCTb, XUMHUYECKas CBSI3b (KOBAJICHTHAs, HMOHHAsA, MeETaJUIMYecKas),
MEXMOJIEKYJIIPHbIE B3aMMOJICUCTBHS (BOJOpOJHAs CBS3b, CHIIBI Ban-nep-
Baanbca), KOMILJIEKCHBIE COEIMHEHMS, KPUCTAINIMYECKUE PEIIETKH, KOPPO3Us
METAJUIOB, CIUIABBI; CKOPOCTh XMMHWYECKOW pEaKUUW, KaTalIu3, XUMHUUYECKOE
paBHOBECHE, DJJIEMEHThl XUMHYECKOM TEPMOAMHAMUKM KaK OJHOM U3
TEOPETUYECKUX OCHOB XUMUU; MpeAesbHO AomyctuMas konuentpamus (I1TJ1K);

— WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
MPUMEHSTh ATU TTOHSATHUS MIPU ONUCAHUU BEILIECTB U UX MPEBpaICHUM;

— HCTIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JIJIsI COCTaBIIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEaKLUN;

— OIPEIEIIATh BAJEHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTD BEIIECTB K OIPEACICHHOMY
KJIaCCY COEIMHEHUN 1Mo ¢opmysiam, BUIBI XUMHUYECKON CBSI3M (KOBAJCHTHOM,
MOHHOM, METAJUIMYECKON) B HEOPTraHUYECKUX COEAMHEHUSX, 3apsij] HOHA IO
XUMUYECKON (popmyJie, XapakTep Cpelbl B BOJIHBIX PAacTBOpax HEOPTraHUYECKUX
COEAMHEHN, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

— packpeiBath cMbIca [lepmogmueckoro 3akona J[.M. MeHnneneeBa u

ACMOHCTPHUPOBATb €0 IOHUMAHHUC: OIMMCBIBATbL U XapPAKTCPHU30BATb Ta6JII/I‘IHy1-O
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dopmy Ilepromrueckoil CUCTEMBI XMMHUYECKHX JJIEMEHTOB; OOBSCHSTH CBS3b
MOJIOXKEHUS dJIeMEHTa B [leproinueckoi CUCTeME C paclpeIeICHUEM dIICKTPOHOB
M0 JHEPreTUYCCKUM YPOBHSIM, TOIYPOBHSAM M OpPOUTAISIM aTOMOB IE€PBBIX
YEThIPEX TMEPHUOJIOB; BBIICIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB
JJIEMEHTOB M HMX COCIMHEHUM (KHUCIOTHO-OCHOBHBIX W  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB OKCHJOB W THUJPOKCHUJIOB) B Mpelesiax MablX
MIEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

— PaCKphIBaThb CMBICT TE€OPUU DJICKTPOIUTUYECKOM IUCCOLMALNM, 3aKOHA
I'ecca m ero cieAacTBU, 3aKOHA JEHUCTBYIOIIUX MacC, 3aKOHOMEPHOCTEU
U3MCHECHUS CKOPOCTM XUMHMYECKOW PpPEaKlHWH, HalpaABICHUA CMEIICHUSA
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT PA3JINUHBIX (PaKTOPOB;

— KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBI, HCOPraHUYCCKHUE BEIIECTBA,
XUMUYECKHUE peakuu (110 YUCITY U COCTABY YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MO
TerI0BOMYy 3(PheKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTETICHEW OKHCJICHUS XUMHUYECKHX DJIEMEHTOB, IO OOPATHUMOCTH, IO yYaCTHIO
KaTajau3aropa);

— XapaKTepu3oBaTh (OIMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEISCTB
Pa3IMYHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHU, MOATBEPKIAsl ATO ONMUCAHUE
NpUMEPAMHU  MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHUH  COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIIN;

— COCTaBJISITb YPaBHEHUS: DJJICKTPOJUTHUYECKOW THUCCOIMALIMU KHCIIOT,
IIEJI0OYEH U COJICH; TIOJTHBIE U COKpAIICHHbIC YPaBHEHHUS PEaKIuii HOHHOTO 0OMEHa,
peaKuMii, IOATBEPNKAAIOMINX CYIIECTBOBAHUE TE€HETHYECKOW CBSI3M MEXKIY
BEIIIECTBAMU PA3JIMYHBIX KJIACCOB,;

— packpblBaTh CYIIHOCTH IMPOLECCOB THAPOJN3a COJIEM MOCPEACTBOM
COCTAaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJIIPHBIX YPABHEHUHN peakIui, CYIIIHOCTh
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM  MOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

— IPEACKA3bIBATb XapaKTEP CPCAbl B BOAHBLIX paCTBOpax COHCI>’I;
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— XapakTepu3oBaTh (OMUCHIBATH) (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
IIPOCTHIX BEHIECTB (KUCIOPO, O30H, rpaduT, anMasz, KpeMHHU, a30T, pocdop, cepa,
XJOp, HATpUW, KM, MArHud, KalbLU{, ATIOMHHUN, XEJI€30, MElb, ILHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCIE MX BOJIHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CepoBOAOpoi, okcuabl yriepoma(ll, IV),
kpemuwnsi(1V), azora(l, 11, II1, IV, V) u dochopa(Ill, V), cepri(I1V, VI), cepuucras,
cepHasi, a3oTHas, ¢ocdopHas, yrojpHas, KpEMHHUEBash KHUCIOTBI, OKCHUIbI H
ruapokcuasl MetaioB [A—IIA-rpynmn, amomunus, menu(Il), uunka, xeneza(ll u
11));

— TOSICHSITH COCTaB, OTJIEJbHBIE CIIOCOOBI MOTYUYEHUSI U CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOAEpIKAIIME KUCIOThI XJIOpa, a30TUCTas, OOpHAasi, YKCyCHas
KHUCIIOTHI ¥ UX couin, rajoreHu sl kpemuus (IV) u docdopa (111 u V), nepmanranar
KaJIWs;

— ONHUCBIBaTh POJb BAXHEUIINX M3yYaeMBIX BEIISCTB B IPHPOIHBIX
npolieccax, BIUSHUE Ha KUBBIC OPTaHU3MbI, IPUMEHEHHUE B PA3IMYHBIX OTPACIISIX
ODKOHOMHUKH, HWCIIOJIb30BAHUE [IJI1 CO3JAaHUS COBPEMEHHBIX MATEpUAJIOB |
TEXHOJIOTU; TPOBOJUTH PEAKIUHU, TOATBEPXKIAIONINE KAueCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM COACPIKAIIUECS B BOITHBIX
pacTBOpax HMOHBL XJOPUA-, OpOMUI-, UOAUMI-, cylbdaT-, docdar-, kapOboHaT-,
CWIHMKAT-, CylIbQUT-, Cyab(duI-, HUTPAT- U HUTPUT-HUOHBI, THAPOKCUI-HUOHBHI,
KaTMOHBl aMMOHUS, MarHusl, KajblUsl, aJFOMUHMS, kene3a(2+) u kenesza(3+),
Meau(2+), MHKa;

— OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIITUX U3YYAEMBIX BEIIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHUS, IPUMCHECHHE BEIICCTB B 3aBUCUMOCTH
OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKAHWUS XUMHUYECKHX TMpEBpaIleHUul B
Pa3IMYHBIX YCJIOBHSAX Ha OCHOBE PACCMOTPECHHBIX JJICMEHTOB XHUMHUYCCKOM
KUHETUKHU U TEPMOJUHAMUKH;

— BBIYUCIISATH OTHOCUTEIEHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,

MaCCOBYIO OOJII0O XUMHYCCKOI'O 3JICMCHTA IIO q)OpMy.TIG COCAMHCHUA, MAaCCOBYIO

17



J0JII0 BEIIECTBA B PACTBOPE, MOJIBHYIO JIOJK0 XUMHYECKOTO »JJIEMEHTa B
COCIMHEHUM, MOJISIPHYIO KOHIICHTPALMIO BEIIECTBA B PACTBOPE, HAXOIUTH
MpOCTEHIIyI0 GOopMyITy BEHIECTBA [0 MACCOBBIM HIIM MOJIBHBIM JIOJISIM SJIEMEHTOB,
IPOBOJUTH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEAKIUN C YUYETOM HEIOCTaTKa
OJTHOTO M3 PEareHTOB, MPAKTUYECKOTO BHIXOZA MPOIYKTa, 3HAUYEHUS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pemaTh pacy€THBIC 33/1a4M 110 U3y4YaeMbIM TeMaM Kypca XUMHUH Pa3INnYHBIX
TUTIOB U YPOBHSI CJIOKHOCTH, B TOM YHCJIE OJIMMITHATHBIC, BRIOUPAs aJleKBaTHYIO
(u3NYeCKyr0 MOJENb, C HCHOJB30BAHUEM 3aKOHOB M (OPMYJ, CBSI3BIBAIOLINX
bu3nuecKue BeIMYUHBI;

— coOmoaarh TmpaBuia 0Oe3onmacHo paboTel B y1abOpatopuu  MpU
UCIIOJIb30BAaHUU XUMHUYECKON TMOCYJIbl W O0OpYyJOBaHMS, a TakkKe MpaBuiIa
oOpaiieHusi C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUHUSMHU BBIIOTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHI0 M COOMPAHUIO
ra3oo0pa3HbIX BENIECTB (aMMHaka W YIJEKHCIOro Ta3a) MW PEIICHUI0
OKCIIEPUMEHTAJIBHBIX 3aJad4 10 TeMaM Kypca, TMPeICTaBsTh Pe3yIbTaThl
dKCIIEpUMEHTa B (h)OpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(UKOB, TAOJIUII ¥ BBISBIISATH
SMIUPUYECKHE 3aKOHOMEPHOCTH;

— MPUMEHSTh OCHOBHBIE OTEpAIl MBICTUTEILHON ACSITENbHOCTH (aHATIH3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTEeMAaTH3aIlMI0, BBISBICHHE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPH M3yUECHUU CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKIUi,
BJIaJIETh €CTECTBEHHO- HAYYHBIMU METO/IaMU MO3HaHUs (Ha0II0IeHNE, U3MEpPEHHE,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PEaTbHbIN U MBICJICHHBIN);

— TNpUMEHSTh TMpaBwia Oe3omacHoro oOpalleHuss C  BellecTBaMH,
WCIIOJIb3YyEeMBIMH B TIOBCETHCBHOW JKM3HW, TpaBWIA TIOBEJACHUS B IENAX
cOepekeHus 370pOBbS M OKPY’KaIOIIEW NPUPOJHOM Cpeibl, MOHUMATh BpEl
(omacHOCTh) BO3ACUCTBUSL HAa KUBBIE OPraHU3MBbl ONPEIEICHHBIX BEIIECTB,
MOSICHATH Ha MPUMEpax CIocoObl YMEHBIICHHUS U MPEAOTBPAIICHUS UX BPEAHOTO

BO?),Z[CﬁCTBHH, 3HA4YCHUEC JXKUPOB, 6CJIKOB, YIJIEBOAOB [JId OpraHU3Ma YC€JIOBCKA,
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— WCIOJIb30BaTh MOYYCHHBIE TIPEICTaBICHHS O cepax mpodhecCHoHaTbHOM
TS TEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSIMHU, KaK OCHOBY
Ul TIpO(PECCUOHATIEHON OpPUEHTAIIMN W JJII OCO3HAHHOTO BBIOOpAa XHMHU Kak
npodUIBHOTO TpeaMeTa TpU TPOAODKEHHHM OOydYeHHs Ha YPOBHE CPEIHEro
o011iero oOpa3oBaHus;

— Yy4acCTBOBAaTh B MPOCKTHO-UCCIEAOBATEIBCKON MEATEILHOCTH XUMUYIECKON

1 XMMHUKO-3KOJIOTUYECKOM HaIIpaBJICHHOCTH.
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COIEPKAHUE OBYYEHMUAA
8 KJIACC

Paznen 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS

Xumusi — BaKHas 00JIaCTh €CTECTBO3HAHUS M MPAKTUUECKON ACATETbHOCTH
yenoBeka. lIpeamer xumuu. Posib XMMHUM B KM3HU 4e€lOBEKA. XHUMUS B CUCTEME
Hayk. Tema wu BemecTtBa. PU3NYECKHE W XUMHUYECKHME CBOMCTBA BELIECTB.
ArperatHbie COCTOAHMS BelIeCTB. [IOHITHE O TEOPETUYECKUMX U SMIIUPHUUYECKUX
METO/IaX MO3HAHUA B €CTECTBEHHBIX HayKax. [[peacraBieHns 0 HAyYHOM NTO3HAHUU
Ha SMIIMPUYECKOM YPOBHE. 3bIK XUMHHU.

[TonsTie 0 MeTomax pabOTHl ¢ XMMUYECKUMU BemecTBaMu. OOOpynoBaHue
IIKOJIBHOM XuMHu4eckoil mabopatopuun. [lpaBuiia Oe3omacHOro oOpalleHus C
BEIIIECTBAMHM U JJA0OPATOPHBIM 000PYIOBAHUEM.

UucTteie BeniecTBa u cMecu. CriocoObl pasnenenust cmeceid. OuucTka BEIecTB.

ATOMBI U MOJIEKYJIBI. XMMHUUYECKUE AJIEMEHTHI. [IpoCcThie U ClI0KHBIE BEIIECTBRA.
MeTanabl 1 HEMETaJIIbI.

Xumnueckass (opmyna. OTHocuTenbHas aTtomMHass Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHass Macca. MaccoBast JI0J1 XMMHYECKOrO0 3JIEMEHTAa B COCIUHEHUHU.
Haxoxaenue npocreiimeit (popMyJibl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonmuuectBo BemiectBa. Mosb. Monsipaas macca. Pacuersl mo Qopmynam
XAMUYECKUX COeAMHEHU. MoJlisipHas macca CMecu BemecTB. MoJibHas 1051
XUMHUUYECKOTO DJIeMEHTa B coeauHeHuu. Haxoxaenue mpocrteiimeit (GopmMyIbl
BEIIIECTBA MO MOJBbHBIM J0JSIM 3JIEMEHTOB.

XUMHYECKasi peakiusd U €€ NMPU3HAKU. YCIOBHUS MPOTEKAHUS XHUMHUYECKUX
peakuuii. XMMHUYECKUE YpaBHEHUA. THIBI XMMHMYECKUX peakuuil. Pacuersl 1o
XAMHUYECKUM YPABHEHUSIM.

IKcnepumeHmanbHoe uzyueHue 8euecms U s61eHul.

— W3yuenne n ommcanue (HU3NIECKUX CBOWCTB OOpa3llOB HEOPTAHUYECKUX
BEIIIECTB.

— IIpaBuia pa®oThl B 1a00paTOpuu U MpUEMBI OOpaIeHus ¢ JIabopaTOPHBIM
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000py10BaHUEM.

— Paznenenue cmecent

— Omnucanne (pU3MYEeCKUX CBOMCTB 00pa3llOB HEOPIaHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLJIOB.

— HabGmronenne pu3nyecknx U XUMHICCKUX SBICHHM .

— HaOmronenue u onucaHve MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEeaKIui
pa3HBIX THIIOB.

Pewenue pacuémmuvix 3adau 1mo GopMmyaaM MU YPaBHEHHSIM XUMHUYECKUX
peaKLMi pa3IMYHOrO YPOBHS CJIOKHOCTH, B TOM YHCJIE OJIMMITUAIHBIX.
Pa3nen 2. Baxkneiinue npeacTaBuTe 1d HEOPraHMYECKUX BelleCTB

Bo3ayx — cMech razoB. CoctaB Bo3nyxa. 3akoH ABoraipo. MomsipHblii 00bEM
razoB. OTHoOcUTENbHAA IUIOTHOCTh ra3oB. OrmpeneneHue OTHOCUTEIBbHOU
MOJIEKYJIIPHON Macchl Ta3000pa3HOTr0 BEUIECTBA MO HM3BECTHON OTHOCUTEIBHOU
I0THOCTH. OOBEMHBIC OTHOIICHUS Ta30B MPU XUMHUUYECKUX PEAKIUSIX.

Kucnopon. Oxcunsl. Ilpumenenue kucnopona. CrnocoObl  MOTyYEeHHS
KHCJIOpOJa B JIa0OpaTopuu U npombilieHHOCTH. [oHsATHE 0 KaTanuzaTope. O30H —
JJIOTPOITHAA MOIU(DUKAITHS KUCIIOPO/A.

TernoBoil 3((PEeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- U SHIOTEPMUYECKUE PEAKIINY.

Bonopon. Haxoxxnenue Bogopoaa B mpupojie, GuU3HUeCKUe U XUMUYECKHE
CBOMCTBa, NMPUMEHEHHUE, COCOObI TonyueHus. [IoHsITHE 0 KUCTOTaX U COJISX.

Bopa. ®usunueckue cpoiicTBa Boabl. Boma kak pactBoputeisb. PacTBOpEL
HacepilieHHbIE M HEHACBIMIEHHBIE PacTBOPbL. PacTBOPHUMOCTH BELIECTB B BOJE.
CriocoObl BhIpaKeHHsI KOHUEHTpAIMU PAacTBOPOB: MaccoBas AOJS pacTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YEJI0BEKA.

Xumuyeckue cBoiictBa Boabl. [lonsgtune 00 ocHoBauusx. lloustue 00
uHaMKaTopax. KpyroBopoT BoAbl B MOPUPOJE. 3arpsi3HEHUE MIPUPOJHBIX BO/I.

OxpaHa U OYUCTKA MMPUPOAHBIX BO.
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Knaccudukanus neopranmyeckux coenuHeHui. Oxcupapl. Knaccudpuxarus
OKCHJIOB:  cojicoOpasyromme  (OCHOBHBIC,  KHCJIOTHBIC, aM(oOTepHbIe) W
HECosIe00pa3yroIme.

Pu3NYeCKUe U XApaKTEPHbIE XMUMHUYECKHE CBOMCTBA OKCUAOB. [lomydyeHue
OKCH/JIOB.

[TonsaTHE O THAPOKCHAAX — OCHOBAHUSX U KUCJIOPOACOAEPIKAIIUX KUCIOTAX.
Kucnortsl. ®u3znueckne M XHUMHUYECKHE CBOWCTBA KHUCIOT. [lomyueHne Kucior.
Kucnots! B npupose, NpuMEHEHNE BAXKHENITUX KHACIIOT.

OcHoBanus. Krnaccudukaiuss OCHOBaHWIA: IWIEJIOYM U HEPACTBOPUMBIC
ocHoBanus. Illemoun, ux cBoicTBa M cmocoObl moiyudeHus. HepacTBopumeie
OCHOBAHHUS, WX CBOMCTBA W crocoObl mostyueHus. AmdotepHocts. [lonstue o6
aM(pOTEPHBIX TUIPOKCUAAX U TIOJIyUCHHE.

Conn. @u3nyecKre U XapakTEPHbIE XUMUYECKUE CBOMCTBA. [lomydueHune comnen.

I'eneTnueckas cBSI3b MEXKy KJIacCaMU HEOPTaHUUECKUX COCTUHEHUH.

IKchepumenmanvbHoe u3yuerue 8eujecme U s6J1eHul.

— O3HakomileHHE ¢ 00pa3liaMi OKCHIOB U OITMCAHUE UX CBOMCTB.

— [ony4enue, coOnpanue KUCIOPOia, U3YyYSHHE €r0 CBOMCTB.

— [lonyuenue u coOupanue BoAOPOa.

— B3anmoencTBre KUCIOT ¢ METAJIAMHA

— IlpuroroBnenue pacTBOPOB €  OINPEOEIEHHOM MAacCOBOM  JOJEH
pacTBOPEHHOTO BEIIECTBA.

— Onpenenenue pacTBOPOB KUCJIOT U MIEJIOUYEH ¢ MOMOIIBIO UHAUKATOPOB.

— B3aumonencTBrE KUCIOT C METaJUIaMM, peaKkuii HEUTpaiu3anuu. Peakius
HEUTpaJIU3ALUU.

— B3aumojelictBue pactBopa cepHoil KUCIOThI ¢ okcugom meau(1l).

— Ilonmy4yeHne HEPACTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOMCTB.

— BeITecHEHME OTHOTO MeTaja IPYTrUM U3 pacTBOpa COJIH.

— B3auMopencTBre rTHApPOKCH/Ia [IMHKA C PACTBOPAMU KUCIIOT U WIETIOYEH.

— Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «OCHOBHBIC KJIACCHI

22



HEOPraHUYECKUX COECIUHECHUIN.

Pewenue 3a0au ¢ ucnosb30BaHUEM TMOHATUN «MaccoBasi J0JiA BEIIECTBA B
pacTBOpeE»;  «MOJISIpHAsT  KOHUEHTpALMs», C  MCIOJb30BAHUEM  KPUBBIX
pacTBOpUMOCTH. Perienne pacu€THbIX 3a/1a4 110 YPABHEHUSM XUMUYECKUX peaKkIui
Pa3HBIX TUIIOB U YPOBHEMN CIIOKHOCTH, B TOM YUCJIE OJMMIINA IHbIX.

Pa3znen 3. llepuoanyeckuii 3axkon u Ilepuoamyeckasi cucreMa XUMHYECKHX
iemenToB .. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAs] CBS3b.
OKuCIUTEIbHO- BOCCTAHOBUTEJIbHbBIC PeaKIUU

ITepuonuueckuit 3axkoH [[.M. MenneneeBa. Ctpoenne atomoB. CocTaB
aTOMHBIX sifiep. M30Tomnbl. PagnoakTHBHOCTE. DIEKTPOHBI. DIEKTPOHHAsT OpOUTAID.
DHepreTUvecKrue ypoBHH W IOJYPOBHH aTtoma: S-, P-, d-opOuTtanu. DIeKTPOHHBIC
KOH(UTypaluu U 31eKTPOHHO-Tpaduueckue popmMyibl aToMOB. PU3UUECKHUIN CMBICIT
MOPSAJIKOBOIO HOMEpa, HOMEpa mnepuoAa W rpynnbsl 3jemeHta. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepuognueckounr cucrembl J[.M. MeHneneeBa: pacrnpeneieHUE 3JIEKTPOHOB I10
HSHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U opOutayisiM. DUNYECKUI CMBICI
[Ieproanueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XHWMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyIIiaM U nepuojam. M3sMeHenue
KUCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX DJIEMEHTOB B IEPUOAAX U
rpynnax. XapakTepUCTHKAa XUMHUYECKOTO 3JIEMEHTA IO €ro  IOJOXEHUIO B
[Tepunonnueckoii cucreme J1.11. Menaeneena.

3nauenue [leproanueckoro 3akoHa u [lepuogndyeckoll CUCTEMbI XUMUUECKUX
JJIEMEHTOB I pa3BUTUs HAayku U npaktuku. .M. MenzaeneeB — ydeHBIN U
rpa)XJaHVH.

DIJIEKTPOOTPULIATEIBHOCT XUMHYECKUX JJIEMEHTOB. XHUMHUYECKas CBS3b.
Buapl XUMHUYECKOM CBSA3U: KOBAJICHTHAS IIOJISIPHAsl CBSA3b, KOBAJICHTHAS HENOJISAPHAs
CBsI3b, MOHHAS CBS3b. MeXaHW3MbI 00pa30BaHUSI KOBAJEHTHOW M MOHHOHW CBS3H.

DNEKTPOHHBIE U CTPYKTYPHBIE (POpMYIIbl BellecTB. KaTHOHBI 1 aHUOHBI.
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Kpucrannmuueckue u amopdHblie BemecTBa. THUITBI KPUCTAUTMUECKUX PELIETOK:
MOHHAs1, aTOMHAas1, MOJICKYJISIpHAsI U UX XapaKTEPUCTUKH.

Crenens okucnenus. OnpenencHue CTENeHe OKMCICHUS aTOMOB B OMHAPHBIX
coequHEHUsIX.  OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE — peakiuu. CocTaBieHue
YpaBHEHUN OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEaKUUi U PacCTaHOBKA B HUX
K03 UITMEHTOB METOI0M JIEKTPOHHOTO OanaHca.

DKcnepumenmanbHoe uzydenue 6euecme U s181eHULL:

— O3HakomileHHE C OOpa3llaMd MeTaJUIOB U HeMeTaJioB. MojennpoBaHue
CTPOCHMSI MOJEKYJ NpU T[OMOLIM PUCYHKOB, MOJENEN, OJIIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.

— OMBITHI, WIITIOCTPUPYIOIINE OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

Pewenue pacuémnvix 3a0au no QopmyiaaM U ypaBHEHUSM XUMHYECKHX

PEaKIN pa3HbIX TUIIOB U YPOBHEM CI0KHOCTH, B TOM YUCJIE OJUMITHATHBIX.

9 KJIACC

Paszgeu 1. BemecTBo M XMMu4ecKasi peakuus

[ToBTOpEeHNE OCHOBHBIX pa3aenoB Kypca 8 knacca. [lepuognueckast cucrema
XUMHUYECKUX DJIEMEHTOB B CBETE NPEACTABIECHUNA O CTpoeHMU atoma. CTEIeHb
OKHCIICHHsI W BaJICHTHOCTb. [IpencraBieHue O NEPUOAUYECKON 3aBUCUMOCTHU
CBOMCTB XHMHMUYECKHX 3JIEMEHTOB (3JIEKTPOOTPULATEIBHOCTh, OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHAOB H
THUIPOKCHIOB) OT CTPOEHHUSI aTOMa.

Bunabl xumMudeckoil CBsSI3U: MOHHAs, KOBAJICHTHAs (HEMOJspHAsi, MOJISIpHAs);
OOMEHHBIN U IOHOPHO-aKUENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJEHTHOU CBSI3H.

TUIBl KPUCTAINIMYECKUX PpELIETOK — AaTOMHas, WOHHAs, METaJUIN4YecKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH MX CTPOCHHMSI. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKUUNA. DIEMEHTHI
XUMHYECKOW TEPMOJMHAMUKU. DHEPreTUKa XUMHUYECKUX peakuuil. TerioBoi

dhp(DEeKT XUMHUYECKOW peakmuu. OK30- U IHAOTEPMHUYECKHE PEaKIIHH,
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TEPMOXUMHUYECKUE YpaBHEHUA. 3aKOH l'ecca U €ro ciaeAcTBHUS.

[ToHATHE O CKOPOCTHM XMMHYECKOM pEakUHH. 3aKOH JEHCTBYIOIIMX Macc.
@dakTopbl, BIMAIOIIME HA  CKOPOCTh  XMMHYECKOM  peakuuu. OHEeprus
aktuBaiuu. [lonsitue o karanuse. @epmeHThl. UHTHOUTOPHI.

OOparumble ©  HeoOpatuMmble  xumudeckue peakuuu. [lonarue o
XAMHUYECKOM paBHOBecun, mnpuHuun Jle Ilarense. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBecHs. DakTOphl, BIHSIOMINE HA COCTOSHHE XUMHYECKOIO
paBHOBecus. [IporHo3npoBaHre  BO3MOXKHOCTA  INPOTEKAHUS  XUMHUYECKUX
MpPEBpaIlleHU B Pa3IMYHBIX YCIOBHUSX Ha OCHOBE MPEJICTABICHUN 00 M3y4YEHHBIX
AIEMEHTAaX XUMUYECKOW KNHETUKU U TEPMOJIUHAMHUKH.

OKHMCIUTENTEHO-BOCCTAHOBUTEIIBHBIE peaKIuu. OKHCIATENTBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMUYECKUX DJIEMEHTOB, 3aBUCHUMOCTh OT CTECIICHU
OKHCIIeHHs. Baxxnelnmume okucimTeny 1 BocctaHoBATENN. COCTaBleHNE YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HWCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

DJIEKTPOJIMTAYECKAsT AUCccolManusa. XUMHAYECKHME pEakUuh B PacTBOpax.
Teopus NIEKTPOMUTHUECKON AUCCoUauu. PacTBOpeHne Kak PU3UKO-XUMUYECKUAN
MPOIECC. DIEKTPOIUTHI U HERJICKTPOJUTHl. CHIIbHBIE U CIA0BIE SJIEKTPOIUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccounanuu. MloHHOe mpown3BeneHHne BOJBI.
Bonopoausiii nokasarens. MHAMKATOPBL.

Peakuuu noHHoro oOMeHa. Y cjioBusl IPOTEKAaHUS peaKIii HOHHOTO OOMEHa.

I'mpponmu3 coneri. HMoHHBIE ypaBHEHMS THAPOIW3a COJIW. Xapakrtep
cpensl B BOJHBIX pacTBOPAX COJIEH.

IKcnepumenmanvbHoe uzydeHue geuecmes U A6IeHUN.

— H3yueHne 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOM PEAKLHUHM OT PA3IUYHBIX
(hakTopOB.

— Pemenue oSkcnepuMeHTaIBHBIX 3a7ady 10 TeMme «OKHUCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKLIAW.

— Peakiium HOHHOTO oOMeHa.
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— Pacnio3naBanue pacTBOpOB COJIEH C TOMOUIIBI0 HHANKATOPA.

— Pacno3zHaBaHWe HEOPraHUYECKUX BEIIECTB C MOMOIIBK) KayeCTBEHHBIX
PEaKIHl HA WOHBL.

Pewenue xauecmeennvix 3a0au u pacuémuvlx 3a0ay Pa3IAYHBIX THUIIOB U
YPOBHEH CJOXKHOCTH, B TOM YHCIE€ OJMMIHUAIHBIX, MO TemMaM «(OCHOBHBIC
3aKOHOMEPHOCTH TMPOTEKAHUS XUMUYECKUX PEaKUUi», «IIEKTPOIUTHIECKAS
JUCCOUHANNS. XUMHUECKHE PEAKIIUU B PACTBOPAXY.

Pa3nen 2. HemeTa/uIbl M HX COeTUHEHUSA

OO6mias xapakrepucTuka HeMeTalsioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUUYECKHUX JIEMEHTOB, IIPOCTHIX BELIECTB, aJUIOTPOIIUSL.

OOmass xapakTepucTHKa TajoreHoB. DiBuYeckre U XMMUYECKUE CBOMCTBA,
CIIOCOOBI MOTYUYEHUSI U IPUMEHEHHUE XJIOPA U €T0 BAXKHEUIIINX COCTMHEHUN.

OO0mast XxapakTepuCTUKa XUMUYECKUX A1eMeHTOB VIA-rpymnmbl. Ousnyeckue
U XUMHYECKHE CBOMCTBA, CIOCOOBI TIOJNyYEHUS U TPUMEHEHUS Cephl U e
BaKHEUIIINX COCIUHCHUM.

OO61ast XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB VA-rpynnbl. @U3nyecKue u
XUMUYECKHUE CBOWCTBA, CMOCOOBI TMOJY4YEHUS U TPUMEHEHHE a30Ta U €ro
BaXKHEHIINX coeauHeHnd. PDusndeckue M XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MoJy4eHUs U mpuMeHeHne Gpocdopa 1 ero BAXKHEHIIINX COSTUHEHU.

OO6mrast xapakTepUCTUKAa XUMUYECKUX A1eMeHTOB [V A-rpymmbl. Ousnyeckue
U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJy4YEHUS W MPUMEHEHHE yIiiepoja U €ero
BaXHEHIMX coenuHeHui. [TonsTue 06 agcopOumm.

duznueckre U XUMHUYECKHUE CBOMCTBA, CIIOCOOBI TOMYYCHUS] U TTPUMEHEHUE
KPEMHUSA U €r0 BAKHENIINX COCAUHEHUM.

IKcnepumenmanvbHoe usydeHue 8eujecme U A6NeHul

— O3HakomiieHHEe ¢ 00pa3iaMu NPUPOIHBIX XJIOPUAOB (TaJOTEHUIOB).

— M3ydeHue CBOWCTB COJISTHOW KUCIIOTHI.

— KauecTBeHHBIE peakIuu Ha XJIOPUI-, OpOMUI- U NOIU]I-UOHBI.

— [lonydyeHue CONTHON KUCIIOTHI, NU3YYECHUE €€ CBOMCTB.
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— M3ydeHne XUMHUYECKUX CBOMCTB pa30aBICHHOM CEPHOU KUCIIOTHI.

— IIpoBeneHue KauecTBEHHBIX peakiil Ha cynbdui-, cynbpuT- U Ccyiabdar-
VIOHBL.

— M3ydyeHrne XMMHUYECKUX CBOMCTB COJIEH aMMOHMUS.

— KavecTBeHHas peakiusi Ha MIOH aMMOHUS U GocdaT-noH.

— [lony4yeHne aMmMuaKka U U3y4E€HHE €T0 CBOVCTB.

— M3ydeHune CBOMCTB a30THOM KHUCIIOTHI.

— AncopO1iusi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— [Monyuenue, cobupanue, pacrio3HaBaHUE U U3yUYEHHUE CBOMCTB YIIIEKUCIIOTO
rasa.

— B3aumHubie npeBpaiiieHus: KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHbIE peakIuu Ha KapOOHAT- U CHIIMKAT-UOHBI.

— [Honyuenune okcupaa yriaepona (IV) u uszyuenue ero cBOMCTB.

— Pemenne skcrnepruMEHTaNbHBIX 3a/1a4d 1Mo TeMe «BaxHenine HeMeTaluibl U
UX COCIUHEHUS.

Pewenue xauecmeennvix 3a0au u pacuémuvix 3a0ay Pa3INYHBIX TUIIOB U
YPOBHEM CJIOKHOCTH, B TOM YHCJIE OJIMMIMUAIHBIX, 110 pa3aeny «Hemerauisl u ux
COCIMHECHUS
Pa3znen 3. MeTa/uibl U MX COeTMHEHHSI

O6mume cBoricTBa MeTasuioB. O0IIas XapaKTePUCTUKA XUMUYECKUX DJIEMEHTOB
— METaJUIOB HA OCHOBAHUU UX TOJ0XKEHUS B [leproinueckoil CUCTEME XUMUYECKUX
sanementoB JI.M. MenneneeBa u crpoeHuss aromoB. Mertamisl A- u b-rpynm.
DIEeKTPOXUMHUCCKUN Pl HANPsOKeHUH MeTaioB. OO0Ie XMMHYECKHUE CBOMCTBA
MeTaioB. OOImMe CrnocoObl MOMYUYEHUS] METALIOB, METaJUTyprus. OJEKTPOJIu3
pacIutlaBoB M PAcCTBOPOB COJIEM KaK OJMH W3 CHOCOOOB TOJIYYCHHS METaJUIOB.
[loHaTHE O KOPPO3UH METANIOB, OCHOBHBIE CIOCOOBI 3aIIUThI UX OT KOPPO3UHU.
CmuiaBel METALIOB.

Meramnelr A-rpynn. Illenounsle mMeTamnbl U MX BAXKHEMIIME COEIWHECHMA:

(1)I/I?>I/IIICCKI/IC )41 XHUMHNYECCKHUEC CBOﬁCTBa, I[MOJIY4YCHHC 141 IMPUMCHCHHUC.
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[[lenoyHo3eMeNbHbIE METAUIBI M UX Ba)XXHEHIIME COEQUHEHUs: (Qu3nyeckue
U XUMHUYECKHME CBOWCTBA, MOJyYE€HUE U MPUMEHEHHE. AIOMUHUN: puznyeckue
Y XUMHUYECKUE CBOMCTBA aIFOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHJIA M TUAPOKCHIA
ATIOMHUHUSL.

Mertamnst b-rpynmn. O6mas xapaktepucTuka MeTauioB b-rpynm (moOG0YHBIX
NOArpyII): TmosiokeHue B lleproguyeckoil crucTeMe XHMHYECKHX 3JIEMEHTOB
J.. MenneneeBa, 0cOOEHHOCTH CTPOCHUS aTOMOB. SIBJICHUE «IIpOBajiay dJIEKTPOHA
Ha MNpUMEpE CTPOEHUsI aTOMOB XpoMma, Meau, cepeOpa. BaneHTHble cOCTOSHUSA
aTOMOB d-3JIEMEHTOB, CTENIEHH OKHUCIEHHUS aTOMOB B COCAMHEHUSIX. 3aBUCUMOCTh
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THAPOKCHIOB METAIUIOB OT 3HAYCHHS
CTENIEHU OKHCIIEHUS DJIEMEHTa B COEIMHEHHMH (Ha MpUMEpE COCAMHEHUIN XpOoMa).
[IepBOHauUanbHbBIE MIPEACTABICHHS O KOMIUIEKCHBIX COCMHEHUSX.

Menb u cepebpo, UX BaKHEUIINE COCAUHEHUS: QU3UYECKHE U XUMHYECKUE
CBOICTBA, MoJlydeHue u npumeHenue. [lpencrapnenus 06 aMMHaYHbBIX KOMILIEKCAX
cepebpa u MelI.

[uHK ¥ ero BakHEUIINEe COeTUHEHUS: (PU3NUECKNEe U XUMUYECKUE CBOICTBA,
MOJIyYeHHUE U PUMEHEeHne. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCH]IA IIMHKA.

XKenezo: ctpoeHue aroma, CTENIEHH OKUCIECHUS, PU3NYECKHE U XUMHUYECKHE
CBOMCTBa, MoJiydyeHrue u npuMmeHeHnue. Okcuipl, Tuapokcuabl u conu xenesa(ll) u
xenesa(Ill), nx coctas, CBOMCTBA U MOJIyYEHUE.

IKcnepumenmanvbHoe uzydeHue euecmes U A61eHUl

— B3aumopencTBre METAIIIOB ¢ BOJIOW, C pACTBOPAMM COJIEM Y KUCJIOT.

— OkpalllBaHUE IJIAMEHU COJISIMU METAJLJIOB.

— B3anmopeiicTBre THAPOKCHUIOB HATPUSA U KaJbIUs ¢ okcuioM yriepoaa (IV)
U KUCJIOTaMH.

— WccnenoBanue cBOWCTB KapOOHATOB M TMAPOKAPOOHATOB KaJbIIHS, )KECTKOM
BOJIBI.

— HMccnenoBanne am(pOTEpHBIX CBOMCTB THAPOKCHIOB ATIOMUHUS U LIMHKA.

- I/IBY‘IGHI/Ie MpoueCCOB IOJYUYCHHUSA THAPOKCHUAOB KCJIC3a, NX XHUMHUYCCKUX
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CBOMCTB.

— JKECTKOCTh BOJIBI 1 METO/IbI €€ YCTpaHEHHUS.

— Pemenne 3kcriepuMeHTANBHBIX 3a7a4 M0 TeMe « BaKHENIne MEeTaJuIbl U UX
COCIIMHCHUSD.

— KadecTBeHHBIE peakiMi Ha MOHbI MarHus, KajablWs, AJIFOMHHUA, LIUHKA,
xenesa(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0au u pacuémuvix 3a0ay Pa3TUIHBIX TUIIOB U
YPOBHEUN CJIO0KHOCTH, B TOM YHCJE OJMMIIMAJHBIX, MO pazaeny «MeTauibl U ux
COCIIMHCHUSD)

Pa3znen 4. Xumus u okpy:kamomas cpeia

Baxneiiline BemecTBa M MaTepualibl, 00JacTH WX NpuMeHeHus. Hosble
MaTepUabl U TEXHOJIOTUU. [ [pUHIIMIIBI «3€JIEHOU XUMUWD.

XUMHUSI U 3J0POBbE. 3HAYEHHUE H3YyYAEMBIX XUMHYECKUX 3JIEMEHTOB M HUX
coeIMHEHUH 17151 PYHKIIMOHUPOBAHUS OpraHu3Ma YeJIOBEKa.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH cpeibl. DKOJOTHUECKUE TTPOOJIEMBI,
CBSI3AHHBIE C COCIMHEHUSIMHA YTIJIEpoAa, a30Ta, CEpbl, TSKEIbIX METaJIOB.
[Tonsarue o ITJAK. Poib xuMum B pelieHUH 3KOJOTUUECKUX TPOOIEM.

IKcnepumeHmanbHoe uzyueHue 8euecmes U s61eHul.

— OnpenaeneHre KUCIOTHOCTH TPUPOAHBIX BOJ.

— MopaenupoBaHue mpoiiecca 00pa3oBaHUs KUCIOTHOTO JIOXKS, H3YUCHHE €ro
BO3JICHCTBUS HA MaTEPHUAJIBI.

Pazgen 5. IloBTopeHne m 00001IeHNe 3HAHMI OCHOBHBIX Pa3/ieI0B KYpPCOB
8-9 kiaccoB

[Tepnoanueckuii 3akoH u Ileprnoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOCHUS aTOMa.

Buner xummyeckoil CBsA3UM. 3aBHCHUMOCTL CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW PEIIETKHA U BUIA XUMUYECKOU CBSI3H.

Knaccudpukanus xumuueckux peakiuil. [IporHo3upoBaHrne BO3MOXHOCTH

IMPOTCKaHUA XHUMHYCCKHUX HpeBpaH_ICHI/Iﬁ B pPa3IMYHbIX YCIOBHAX Ha OCHOBE
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MPEICTABICHUN XUMUUYECKOW KHHETUKU U TEPMOJIMHAMUKH.

XUMHUYECKUE peaklMu B pacTtBopax. ['uaponus cosieid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU. DJICKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBaHMM U COJie B CBeTE€ IIPEJACTaBICHHUIN 00
ANEKTPOJUTUYECKON  JUCCOUMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

IKcnepumeHmanbHoe U3yueHue 8euwecmas U s61eHul

— PelieHue skCnepuMeHTaANBbHBIX 3a/1a4 M0 TeMe «MeTalibl, HEMETAIITbI U UX
COCJTUHCHMUS.

Pewenue xawecmeennvix 3a0au u pacuémmuvix 3a0ay Pa3IUYHBIX TUIIOB U

ypOBHefI CJIOKHOCTH, B TOM YHCJIC OJIMMIINA/IHBIX, 110 H3YYCHHBIM TCMaM.
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TEMATHYECKOE IINTAHUPOBAHUE

8 kiaacce

Ne

Haumenosaunue
pa3aenoB U TEM
y4eOHOTro peaMeTa

KomuuectBo
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BHIBI JCSITEITHHOCTH
00yJaromuxcs

Paszgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS

11 | Xumus — BaxkHast 00JacTh 2 Xumusi — BakHast 00J1aCTh Buvinonnenue meopueckux 3adanuil,
€CTECTBO3HAHUS U €CTECTBO3HAHUS M MPAKTUYCCKON PaCKPBIBAIOIIUX POJIb XUMHH B IPUPOIC U
MPAKTUIECKON JACSITEITLHOCTH JIESITCIILHOCTH YEJIOBEKA. YKU3HU YEJIOBEKa, €€ CBS3h C IPYTUMH HAyKaMHU.
YeJioBeKa [IpaBuna 6e3omacHoro oopaimienus ¢ | Ilposedenue sxcnepumenma.

BEIIECTBAMH U J1a00paTOPHBIM — W3ydenune u onvcanue GU3NIECKUX CBONCTB
000pyT0OBaHUEM. 00pa3IoB HEOPraHMYECKUX BEIIECTB.
UwucThlie BEMECTBA M CMECH — IIpaBuina paboThI B Ta0OpaTOpPHH U IPUEMBI
oOpaiiieHus ¢ 1ab0opaTOpHBIM 000PYTOBAHUEM.
— Paznenenue cmecei
1.2 | BemectBa u XUMHUYECKHE 8 ATOMBI, MOJIEKYJIbI, XUMUYECKHE BrisiBnenue paznuunii Mexay Gu3nIecKuMU U

peaxiuu

nJIeMeHTHI. BemecTBa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckasi hopMmya.
OTHOCUTENBLHAA aTOMHAas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs
Macca. MaccoBas 01l XUMHYECKOTO
3JIEMEHTA B COETUHEHHH.
KomnuectBo BemectBa. MossipHast
Mmacca. Pacuetsl mo ¢popmynam
XUMHNYCCKUX COGHHHGHHﬁ.
MonsipHast Macca cMecH BEIIECTB.
MOJ'IBHaﬂ J0JIsI XUMHUYECKOT O
9JIEMEHTA B COEIUHEHHH.

XAMUYECKUMU SIBJICHUSMU.

PacnioznaBanue GuU3MUECKUX U XUMHUYECKHUX
SIBICHUH

Ornpeznenenne NpU3HaAKOB XMMHUYECKUX PEaKIIUH,
YCJIOBHMM MX MPOTEKAHUS.

PaccranoBka K03 GUIIMEHTOB B cXeMax
XUMHYECKHUX PEAKIUM.

[IpoBenenue BeruncieHui o Gopmynam u
YPaBHEHHUSAM XUMUUYECKHUX PEAKIIUM.
IIposedenue sxcnepumenma

— Onucanue pu3nyecKux CBOMCTB 00pa3IoB
HEOPTraHWYECKHUX BEILECTB — METAJJIOB U
HEMETaJIJIOB.

— Habmonenune Gpu3nyecknx 1 XUMUYECKUX
SIBIICHUH.
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Haumenosaunue

KonmuaectBo OcHOBHEBIE BUJbI ICATCIIBHOCTHN
Ne pa3aenoB U TEM Coneprxanue 00yueHust
qaCoOB 06yqa}0nmxc;1
y4eOHOTro peaMeTa
XuMHUecKasi peakuus U ee — Habmionenue u onrcanyie npu3HaKoB
MPU3HAKHU. Y CIIOBUS MPOTEKAHUS MPOTEKAHUSI XUMUYECKUX PEAKIIUN Pa3HbIX TUIIOB.
XUMUYECKUX peakuuid. Tumsl Pewenue pacuémusvix 3a0au no popmynam u
XUMUYECKUX peakuui. PacyeTsl o YPAaBHEHUSAM XUMHUYECKHUX PEAKLUNA Pa3IMYHOrO
XUMHUYECKHM YPAaBHEHUSIM YPOBHSI CJIOKHOCTH, B TOM YHMCJIE OJIMMIUAIHBIX
Pa3nen 2. BaxkHeiilne npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB
2.1 | Bosnyx. Ilonsitue o ra3ax. 3 [IpencraBnenus o razax. Bo3ayx. Ilposedenue sxcnepumenma
Kucnopona. Oxcubt 3akoH ABoraapo. OTHOCUTENIbHAS — O3HakoMIIeHHE C 00pa3laMu OKCHJIOB U
IJIOTHOCTH Ta30B. Onpeaenenue OTHMCaHUE UX CBOMCTB.
OTHOCHUTEJIbHON MOJIEKYJIIPHOM — [lonmyuenue, cobupanue KUCIOpoaa, U3ydeHune
MacChI Ta3000pa3HOTO BEIIECTBA [0 | €r0 CBOWCTB
HW3BECTHOW OTHOCUTEIHHOU Pewenue pacuémmnuix 3a0ay no ypaBHEHUSIM
w10THOCTH. OOBEMHBIC OTHOIICHHSI | XUMHUYECKUX PEAKIIUN U TEPMOXUMUICCKUM
ra3oB [P XUMHYECKUX PEAKIIHIX. YPaBHEHUSIM Pa3JIMYHOTO YPOBHS CIOKHOCTH, B
Kucnopon. O3om. TOM YHCJIC OJIUMITHATHBIX
TennoBoii 3¢ ekt XuMuIeckoit
peakuuun
2.2 Bogopon. 4 Bogopoa. CoiicTBa Bogopoa. IIposedenue sxcnepumenma
[TonsiTue o0 KUCIOTAX U [Tomyuenue u npumeHeHue Bogopoaa | — [lomydyenue u cobupanue Bogopoa.
COJISIX [ToHsiTHE O KUCIOTAX U COJAX — B3auMopeiicTBre KHCIIOT C MeTaJlJIaMu
Pewenue pacuémnuvix 3a0ay o ypaBHEHUSIM
XUMUYECKHUX PEAKLU, B TOM YHCIIE
TEPMOXUMHYECKUM
2.3 | Boga. PactBopsr. [Tonsitue 2 Bopna. Boaa xak pacTBOpUTEIb. IIposedenue sxcnepumenma

00 OCHOBaHUAX

PactBoprl. HaceiieHHsie u
HEHACBIIIEHHBIE PACTBOPHI.
PacTBOprMOCTB BeIeCTB B BOJIE.
Crioco0b! BeIpaXKeHHs KOHIICHTPALUU
PacTBOPOB: MacCOBast JOJIS

— IIpuroroBieHue pacTBOPOB C ONPEAEIEHHON
MacCOBOM J10JI€l PAaCTBOPEHHOT'O BEILIECTBA.
Pewenue 3a0au ¢ ncnonb30BaHUEM HOHATHI
«MaccoBas J0Jis BEUIECTBA B PaCTBOPE»;
«MOJISIpHAsi KOHIIEHTPALUs», C

C MCIIOJIb30BAaHUEM KPUBBIX PACTBOPUMOCTH
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Haumenosaunue
pa3aenoB U TEM
y4eOHOTro peaMeTa

Kommuectso
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUBI IEATEILHOCTH
o0y4Jaronumxcs

PacTBOPEHHOTO BEIIECTBA, MOJISIPHAs
KOHIICHTpALIUS.

XHUMHUYeCKHe CBOMCTBA BOJIBI.
[MousTHEe 00 OCHOBAHUSIX.
Nuaukatopel

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COeTUHEHUN

Knaccugukanus HeopraHm4ecKux
COeJIMHEHUI.

Oxkcuapl. ['mapoxcuasl. Kuciorsr.
OcHoBaHMs pacTBOPUMBIE (IIETOUN)
U HepacTBOpUMEBIC. AM(pOTEpHEIC
OKCHUBI M TUApOKcUIbl. Comnu.
dusnueckue u 00IIMe XUMHUUECKUE
CBOICTBA MMEPEUNCICHHBIX KJIACCOB
HEOPraHMYECKUX COSTMHCHUN, X
o01ue crnocoObl NOTYYEeHHUS,
npuMeHeHne. | eHeTndeckas CBs3b
MEX]y KIacCaMy HEOPTaHUUYECKUX
COoeTUHEHNN

Cocrapnenue Hopmys1 OKCUIOB, KUCTIOT,
OCHOBaHMH, COJIEH M UX Ha3BaHUM 110
MEXIYHApOJAHOW HOMEHKIIATypE.

CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUN
pEaKLH, HILTFOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA U CIIOCOOBI OJTYyYEHUS BEIIECTB
W3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MOATBEPKIAIOIINX TEHETUUECKYIO CBSI3b MEXY
HUMH.

IIposedenue sxcnepumenma

— OnpezienieHne pacTBOPOB KUCIOT U MIEIOYEH C
MOMOILbIO UHANKATOPOB.

— B3aumopeicTBre KUCIOT ¢ METallIaMH,
peakuui HeuTpanu3auuu. Peakuus
HEHUTpaIHU3alUu.

— B3auMozeiicTBue pacTBopa CEpHOU KUCIIOTHI C
okcunom meau (II).

— [lonyyeHue HEPACTBOPUMBIX OCHOBAHUM U
WM3y4YEHHE UX CBOMCTB.

— BoITecHeHre 0AHOTO MeTallia IPyTUM U3
pacTBopa Cou.

— B3auMopeiicTBrue rTHAPOKCH/IA IIUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH.
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HaumenoBanue
No pa3aeiioB U TeM
y4eOHOTro peaMeTa

KomuuectBo
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUBI IEATEILHOCTH
o0y4Jaronumxcs

— Pemienne skcriepuMeHTaNbHbIX 33134 110 TeMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCTUHEHUNY.

Pewenue pacuémmnuix 3a0au 1o ypaBHEHUSIM
XMMHUYECKHUX pPeaKlUil pa3HbIX TUIIOB U YPOBHEH
CJI0KHOCTH, B TOM YHCJI€ OJMMIIHAIHBIX

Paznen 3. Ilepuoanuecknii 3axon u [lepuoanueckas cucrema xumnuecknx 3jemenToB /. U. Menaeneena.
CtpoeHue aToMoB. XuMu4ecKas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3.1 | [lepuoawdeckuii 3aK0OH U
[lepuoaunueckas cucrema
XUMHUYECKHUX JIEMEHTOB
JI.1. MeHnaeneeBa.
Crtpoenue aToma

4

[lepuoanyueckuii 3aKOH XUMHUYECKHUX
anemenToB .M. MenneneeBa u
crtpoenue aroma. CocTaB aTOMHBIX
saep.

CtpoeHnue JIeKTPOHHBIX 000JI0UEK
aTOMOB MEPBBIX 20 XMMUYECKUX
anemeHTOB llepnoanyeckon
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB
J.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB paJinyca aTOMOB
XUMUYECKHUX AJIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPyNIaM U IEPHOJIaM.
N3meHeHne KUCIOTHO-OCHOBHBIX
CBOMCTB COEAMHEHUN XUMHUYECKUX
AJIEMEHTOB B IEPUOJAX U rPpyMIax.
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA MO €ro MOJOKEHHUIO B
[Tepuoanueckoil cucreme

JI.1. MenneneeBa

MoaenupoBaHUE CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEH U MOLYpPOBHEN MIPU
MOMOIIA PUCYHKOB, 3JIEKTPOHHBIX KOHPUTYpaIrit
U DJIEKTPOHHO- rpaduueckux Gopmyi.
OO0®bsicHeHrEe 00X 3aKOHOMEPHOCTEN B
W3MCHEHHH CBOMCTB XUMHUYECKHX JIEMECHTOB.
[Iporuo3upoBanne U XapakKTEPUCTUKA CBOWCTB
XAMUYCCKHX DJIEMEHTOB U MX COCAUHEHUN Ha
OCHOBaHMH 3aKoHOMepHocTel [leproanueckoit
CHCTEMBI XHUMUYECKHX DJIEMEHTOB.

Buvinonnenue skcnepumenma

— O3HakomIIeHHE ¢ 00pa3IaMyu METaJIOB U
HEMETAILJIOB.

HnousuoyanvHuvle unu epynnosvie npoekmi no
meme «llepnognueckuit 3akoH u [leproanueckas
CHCTEMAa XMMHYCCKHUX DJICMCHTOB

JI.11. MenaeneeBa.

Crpoenue atoma»
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HaumenoBanue
KonmuaectBo OcHOBHEBIE BUABI JCATCIBHOCTHU
Ne pa3/iesioB U TeM Coneprxanue 00yueHust
qaCoOB 06yqa}0nmxc;1
y4eOHOTro peaMeTa
3.2 | Xumuueckas CBSI3b. 5 XuMHUYECKasi CBsI3b, €€ BUJIBI. MonenupoBaHie CTPOCHUS MOJICKYJ IIPU
OKuCIUTENBHO- MexaHu3MBbl 00pa30BaHUSA MIOMOIIIM PUCYHKOB, MOJIEJIEH, 3JICKTPOHHBIX U
BOCCTaHOBUTEIILHBIC KOBQJICHTHON M MOHHOMW CBSI3H. CTPYKTYPHBIX (hOpMYII.
peakuuu DJEeKTPOHHBIE U CTPYKTYpPHBIE PaccranoBka k03(h(pUIIMEHTOB B cXeMax
dbopmybl BemecTB. KaTnoHs! 1 OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA
AQHHOHBI. METO/IOM 3JIEKTPOHHOTO OaaHca.
Kpucrannmaeckue u amopdHbie Ilposedenue sxcnepumenma
BeIIeCTBa. TUMBI KpUCTALIHYECKUX | — OTBITHI, HIUTIOCTPUPYIOLINE OKHCIUTEIHHO-
PEHIETOK. BOCCTAaHOBUTEJIbHBIC PEAKIINH.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE | Pewenue pacuémubvix 3aday o Gopmysiam u
peakiuu YPaBHEHHSIM XHMUYECKHX PEAKIUil pa3HbIX TUIIOB
Y YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIUMITHA]THBIX
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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9 Kiacce

HaumenoBanue
KommuecTBo OCHOBHBIC BUABI ACATCIIBHOCTH
Ne pa3/IeJIOB U TEM Coneprxanue 00yueHust
9acoB 00yYaroMxcs
y4eOHOro npeaMeTa
Pasjen 1. BemecTBo 1 XuMu4eckasi peakius
1.1 | IloBrOpeHue u yriryolieHue 2 [ToBTOpeHue u yrioyOnenue 3HaHul | Pewenue kauecmseHHbIX 3a0ay U pacueémHublx
3HaHUH O BEILIECTBE OCHOBHBIX Pa3/ieNioB Kypca 8 Kjlacca. | 3a0ay 1O ypaBHEHUSM XUMHUYECKUX PEaKIUi.
[lepuonnueckuii 3aKoH U Hnousuoyanvuvle unu epynnogvle npoekmol.
[Tepnonuueckas cucrema [Tepuonuueckuii 3akon /.. Menaeneena u
XUMHYECKHX emeHToB J[. . pa3BUTHE COBPEMEHHOU (DU3UKU U XUMUU
Menneneena.
Crtpoenue BelecTBa. XuMHUUECKast
CBsI3b. MeXMOJIEeKyJIsIHbIE
B3auMoercTBUs. Tumbl
KPUCTAJUTMYECKUX PELIETOK.
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEMHEHUI
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 3 DJIEMEHTBI XUMHUYECKOMN OObsicHEeHNE U TPOTHO3UPOBAHUE 3aBUCUMOCTH

MPOTEKAHUS XUMUYECKHUX
peaKkuuit

TepMoJAMHaMUKH. 3akoH ['ecca.
CKOopOoCTh XUMHUECKON PEaKIINH.
@DaxTOopHl, BAUAIOUINE HA CKOPOCTh
XUMHYECKON PEaKIIUH.

[ToHsiTHE O XUMUYECKOM
paBHOBecuu, npuHuu Jle [llatense.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxkuuu

CKOPOCTH XUMUYECKOM PEAKIIUU OT Pa3IMUHbIX
(hakTOpOB.

[Iporuo3upoBanre BO3MOKHOCTH TPOTEKaHUS
XUMHUYECCKUX peaKHI/Iﬁ B Pa3JIMYHEBIX YCIIOBUSAX.
CocraBneHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTaAaHOBUTCIBbHBIX peaKHI/Iﬁ C UCIIOJIb30BAaHUEM
METO/Ia NIEKTPOHHOTO OanaHca.

IIposedenue sxcnepumenma

— N3yueHune 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peaxknuu oOT pa3InYHbIX PaKTOPOB.

— Pelienue skcriepuMeHTaNbHBIX 33/1a4 [0 TEME
«OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIUNY.
Pewenue pacuémnuix 3a0au pa3nuIHOTO YPOBHS
CJIO)KHOCTH, B TOM YHCJIC OJIUMITMAIHBIX, 110 TEMC
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Haumenosanue

KommuecTBo OCHOBHBIC BUABI ACATCIIBHOCTH
Ne pa3/IeJIOB U TEM Coneprxanue 00yueHust
qacoOB 06yqa}0nmxc;1
y4eOHOTr0 npeaMera
«OCHOBHBIE 3aKOHOMEPHOCTU MTPOTEKAHUS
XUMHYECKHUX PEAKIIUIN»

1.3 | DaexTponuTuyeckas 3 DJIEKTPONUTHYECKAS JUCCOLINAIIHS. CocraBneHue ypaBHEHUH AUCCOLUALIMM KUCIIOT,
Juccouuanys. XHUMHUYECKUE PEAKLIUN B PACTBOPAX. | LIEIOYEH U COJICH, IIOJIHBIX U COKPALEHHBIX
XHUMHYECKUE PEAKLIUU B CunpHbI€ U Cl1a0ble IEKTPOJIUTHI. MOHHBIX YPaBHEHUN peakiiii HOHHOTO 0OMeHa,
pacTtBopax CreneHp AMCCOLMAIINM, KOHCTAHTA KpaTKUX UOHHBIX YPaBHEHUN PEaKlUid TUAPOII3a

nuccormanuu. MonHoe COJIEH.
MPOMU3BEJECHUE BOIbI. BOTOpOaHBIM IIposedenue sxcnepumenma
MOKa3aTellb. — Peakuuu nonHoro ooMeHa.
Peakiiun nonHoro ooMeHa. — Pacno3naBaHue pacTBOpOB COJIEH C MOMOILBIO
I'unponus conen HHIUKATOpA.
— Pacno3naBaHre HEOPraHMYECKHUX BEIIECTB €
MIOMOIIIbIO KAYECTBEHHBIX PEAKI[UH HAa UOHBI.
— Pelenue sxcriepuMEHTANBHBIX 3324 110 TEME.
Pewenue xkauecmsennvix 3a0au u pacuémuoix
3a0ay Pa3INYHBIX TUTIOB U YPOBHEU CII0KHOCTH, B
TOM YHCJI€ OJIMMINAJAHBIX, 10 TEME
«INEKTPOIUTUYECKAS TUCCOIUAITHS.
XHUMHYECKUE PEAKIIMU B PACTBOPAX»
Pasjnen 2. HemeTa/uibl M HX COeIMHEHUS
2.1 | O0mas xapakTepuCcTHKa 2 OOGm1as xapakTepucTuKa IIposedenue sxcnepumenma

XUMHUYECKHX DJIEMEHTOB
VIIA-rpynnsl. ['anorenst

HEMETaJUIOB.
l"anorensl. Xn0p U €ro BaXHEHIMe
COEIMHEHUS

— O3HakoMJIeHHE ¢ 00pa3aMy IPUPOIHBIX
XJIOPUJIOB (raJIOT€HUIOB).

— M3yueHne CBOMCTB COJISTHOM KUCTIOTBHI.

— KauecTBeHHbIe peakliuy Ha XJIOpUI-, OpoMua- U
MOJIUI-IOHBI.

— Ilomyuyenue COMITHON KHUCIIOTHI, N3yYEHUE €€
CBOMCTB.
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Haumenosanue
pa3aenoB U TEM
y4eOHOTr0 npeaMera

Kommuectso
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUIBI IEATEILHOCTH
oOydJaronmxcs

Pewenue kauecmsennvix 3a0au u pacuémuuix
3a0ay BBICOKOTO YPOBHSI CJIOKHOCTH U
OJIUMIIHUAIHBIX, 110 TeMe «[ aorensn

2.2

OO01as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynisi.

Cepa u e€ coeuHEeHUs

OO0mrast xapakTepuCTHKA
XUMUYECKHX AJ1eMEHTOB VIA-
rpynnsl. Cepa u e€ BaxHenme
COEJIMHEHUs

IIposedenue sxcnepumenma

— M3yuenne XMMUYECKHUX CBOMCTB pa30aBiICHHOM
CEpPHOM KHUCIJIOTBHI.

— IIpoBeneHre kKaueCTBEHHBIX PEAKIIHii Ha
cynbpua-, cyabGuT- ¥ Cynbdhar-uoHbI

Pewenue xauecmsennvix 3a0au u pacuémHuix
3a0ay pa3InYHbIX TUIIOB U YPOBHEW CIOXKHOCTH, B
TOM YHUCIIe OJIUMITUATHBIX 110 Teme «Cepa u eé
COETUHEHUS»

Hnousuoyanvuvle unu 2pynnogvle npoekmol no
meme «Cepa U ee COeTMHECHHUSI

2.3

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB VA-
IpyTIIbL.

A3or, pochop u ux
COEIIMHEHUs

OO0m1as XxapakTepuCTHKa 2JIEMEHTOB
VA-rpynnsl.

A30T ¥ ero BayKHEHIIINE COCOIMHCHUA.

docdop u ero coeTMHEHUS

IIposedenue sxcnepumenma

— N3yyeHue XuMHUECKHUX CBOKCTB COJIEHN
aMMOHHS.

— KauecTBeHHas peakuyst Ha MIOH aMMOHHUS U
docdar-uoH.

— [lomyyenne aMMuaka 1 U3y4€HHE €r0 CBOWCTB.
— N3ydyeHue CBOWCTB a30THOM KUCIIOTHI.
Pewenue kauecmsennvix 3a0au u pacuémuulx
3a0ay BBICOKOTO YPOBHSI CIIO’KHOCTH U
OJIMMITHAIHBIX 110 TEME «A30T €ro COeTMHEHUY
Hnousuoyanvuvie unu epynnogvie npoekmol no
meme «A30T, hochop 1 UX COCTUHEHUS

2.4

OO61mas xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynmer.

OO0m1as XxapakTepruCTUKa JIEMEHTOB
IVA-rpynmsl.

VYraepoa u ero BaxHenmme
COCIMHCHMUS.

IIposedenue sxcnepumenma
— AncopOuus pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM.
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Haumenosanue
pa3aenoB U TEM
y4eOHOro npeameTa

Kommuectso
4acoB

Coneprxanue 00yueHust

OCHOBHBIE BUIBI IEATEILHOCTH
oOydJaronmxcs

VYriepon v KpeMHUM, UX
COEIUHEHMUS.

Kpemuuii u ero Baxxueime
COCTMHEHUS

— Ilonydenue, cobupanue, paclo3HaBaHue U
M3y4YEHUE CBOMCTB YIJIEKMCIIOrO ra3a.

— B3aumuble npeBpalieHns kapOOHaTOB U
THJIPOKapOOHATOB.

— KauecTBeHHbIe peakMy Ha KapOoHaT- U
CUJIMKAT-UOHBI.

— Ionmyuenue okcuna yriepona(IV) u uzyuenue
€ro CBOMCTB.

— Penlenne skcriepuMeHTanbHBIX 3a4a4 110 TEME
«Baxnenmme HeMeTalIbl U UX COEAUHEHU.
Pewenue xauecmeennuix 3a0au u pacuémmnuix
3a0ay pa3InYHbIX TUIIOB U YPOBHEW CIIOXKHOCTH, B
TOM YHCIIE OJINMIINATHBIX, IT0 TEME «YTJIEpOI U
KPEMHHI U UX COCITUHEHUS

Pazge

71 3. MeTaJlibl M NX COCANMHCHUSA

3.1

OO01IMe CBOMCTBA METAJLIOB

OO61mas xapakTepuCcTHKa
XUMUYECKHUX JIEMEHTOB — METAJIIOB
Ha OCHOBaHUU UX IMOJOKEHHUS B
Ilepnonnueckoi cucreme
XUMHUYECKHUX 31eMeHTOB J[.1.
MenneneeBa U CTpOEHUS ATOMOB.
OO0mmure XuMHYECKHEe CBOMCTBA
METaJIJIOB

Koppo3sust meramios.

CnaBbl METAIIOB.

O61e crnocoObl MoTyueHust
METAJJIOB. DJIEKTPOJIN3

IIpogedenue sxcnepumenma

— BzanMopeiicTBre METAIIIOB C BOJIOM, C
pacTBOpaMH COJIEM U KUCIIOT.

Pewenue xauecmsennvix 3a0au u pacuémuulx
3a0ay pa3NUYHBIX TUIIOB U YPOBHEU CI0XKHOCTH, B
TOM YHCJIE OJIMMIINAIHEIX, 110 TeMe «OO011me
CBOMCTBA METAIIOBY.

HnousuoyanvHvle unu epynnosvie npoekmsi no
meme «CBOMCTBA METANIOB U UX IPUMEHEHUE
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Haumenosanue

KommuecTBo OCHOBHBIC BUABI ACATCIIBHOCTH
Ne pa3/IeJIOB U TEM Coneprxanue 00yueHust
qacoOB 06yqa}0nmxc;1
y4eOHOro npeameTa
3.2 | Baxueime MeTalTbl U UX 5 Mertamnel A-rpynmn. [{enounsie IIposedenue sxcnepumenma
COEIMHEHUS METaJIJIbl U MX BaKHEHIINE — OxpalrBaHue IJIAMEHU COJIIMU METAJIJIOB.
coenuHenus. lllenoynoszemenbHble — B3aumopeicTBie ruAPOKCUI0B HATPHS U
METaJlJIbl, MAaTHUM U X BaKHeHIne | Kanblus ¢ okcuaoM yriepoaa(IV) u kucnoramu.
COCIMHEHMUS. — HccenenoBanue cBOMCTB KapOOHATOB U
ATIOMUHUH U €r0 BaKHEHIIINE TUIPOKapOOHATOB KaJbIHsl, KECTKOM BOJIBI.
COEIMHEHMUS. — HccnenoBanue aMpOTEpHBIX CBOMCTB
Mertannst b-rpynn. Meas u cepeOpo | THAPOKCHUIOB aIFOMUHUSA U IIUHKA.
Y X BOKHEHIINE COCIUHEHUS. — W3y4eHne npoueccoB Moy4eHHs THAPOKCUIOB
[[uHk 1 ero BaxkHeme KeJe3a, UX XUMUYECKUX CBOMCTB.
coenuHenus. JKeneso u ero — JKEcTKOCTh BOABI U METOABI €€ YCTPAHEHUS.
BaXHEHIINE COETUHEHUS — Penienue skcriepuMeHTaIbHBIX 33/1a4 110 TEME
«BakHele MeTauibl U UX COEAUHEHUS.
— KauecTBeHHbIE peakliui Ha MOHbI MarHus,
KaJIbIIMS, ATFOMUHUSA, ITMHKA, xKene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1).
Pewenue xauecmeennwix 3a0au u pacuémmnuix
3a0ay pa3INYHbIX TUIIOB U YPOBHEW CIOXKHOCTH, B
TOM YHCIIE OJINMITMAJHBIX, 10 TeMe «MeTauibl 1
UX COCTMHEHUS»
Hnousuoyanvuvie unu epynnosvie npoekmsi no
meme «BaxkHelIe METaJuIbl U UX COSAMHEHMS)
Pasnea 4. Xumus 1 OKpy:Kawmasi cpeaa
4.1 | BemecTBa u MaTepHasl B 2 Baxneiimme BemecTsa u Buvinonnenue skcnepumenma

JKA3HU 4EJIOBEKA.
OCHOBBI DKOJIOTUYECKOU
rPaMOTHOCTHU

MaTepHaibl, 00J1aCTH UX
MIPUMEHEHHUS.

Hossle MaTepuansl ¥ TEXHOJIOTUH.
IIpuHINIIBI «3EIEHON XUMUN.
XUMHS U 300pOBBE. DKOJIOTUUECKUE
po0JIeMbl, CBSI3aHHBIE C

— Onpenenenre KUCIOTHOCTH MIPUPOIHBIX BOJ.
— MopaenupoBanue npoiiecca 00pa3oBaHUs
KHCIIOTHOTO JIOXK/IsI, U3YYECHUE €r0 BO3ACHCTBUS
Ha MaTepHaIbI

Hnousuodyanvuvie unu epynnosvie npoekmsi no
meme
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HaumenoBanue
KomnmuaectBo OcCHOBHEIE BUJBI JCATCIIBHOCTHU
Ne pa3/iesioB U TeM Coneprxanue 00yueHust
qaCoOB 06yqa}0nmxc;1
y4eOHOro npeameTa
COCZIMHEHUSIMU YTJIEpO/ia, a30Ta, «BemecTBa u MaTepuabl B )KU3HU YEIOBEKA.
CEPBI, TSHKEJBIX METAJLIOB OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH
Pa3znen 5. O0001enne 3HaHmi
5.1 | [ToBTOpeHue u 0600mIeHNE 4 [ToBTOpeHue u 00001IeHUE 3HAHUH, | Bulnoanenue skcnepumenma
3HAHUM OCHOBHBIX Pa3/IciIoB MOJTYYCHHBIX TIPU U3YYCHUHU Kypca — Penienne sKcriepuMeHTaIBHBIX 33124 110
KypcoB 8-9 Kiaccos XUMHUHU 8—9 Kj1accoB TeMe «MeTalusl, HeMeTaJlIIBl U UX
COCITUHCHHUS»
Pewenue xauecmsennwix 3a0a4 u
pacuémuulx 3a0ay pa3InIHBIX TUIIOB U
YPOBHEH CIIO)KHOCTH, B TOM YHUCJIC
OJIMMITHAHBIX, TI0 H3yYCHHBIM TEMaM
KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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