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IHHOACHUTEJIBHASA 3AIINCKA

O0mas xapakrepucTuKa Kypca

PabGouass mporpamma Kypca BHEYpOUHOM JEATENbHOCTH «XHUMHSA B
JKCIEpUMEHTAaX M 3aJjadyax»» Ha YpPOBHE OCHOBHOI'O 0O0LIEro oOpa30BaHUs
cocTaBieHa B cooTBeTcTBUE C¢ DenepanbHOM paboyeil mporpaMmoi, a Takke C
HOpMaTUBHO-TIpaBoBbIMU JIokyMeHTamMu OOII OO0 MAOY «l'umHazus Ne 7

«Cubupckasn».

[Ipu pa3zpaboTke MporpaMMbl HCIOIB30BAJIUCH CIEAYIOININE HOPMAaTHUBHBIE
JOKYMEHTBI:

— VYka3 IIpesugenta Poccuiickoit @enepannu ot 28.02.2024 r. Ne 145
«O Crparerum Hay4yHO-TEXHOJIOTHYECKOT0 pa3Butus Poccniickon Penepannmn»;

— KommnekcHpli 11aH  MEpPONPHUATHM 1O  INOBBIIIEHUIO  KAadecTBa
MaTEMaTHYECKOTO U €CTeCTBEHHO-HAyYHOTO 00pazoBanus Ha nepuoy a0 2030 roga
(yrBepxacéH pacnopsikeHueM [IpaButenbctBa Poccuiickoit ®enepanuu ot

19 Hos16pst 2024 Toma Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU NEATEIBHOCTH « XUMUS B SKCIEPUMEHTAX U
3a/layax» OOYCJIOBJICHA HEOOXOIUMOCTBIO Pa3pabOTKH CHEIHAIBbHBIX MPOrpaMM
oOy4yeHHUssT W  BOCHUTAHHUS, CHOCOOCTBYIOUIMX  TOBBIIICHUIO  KauyecTBa
MaTeMaTUYECKOr0 M €CTECTBEHHO-HAyYHOro o0O0pa3oBaHUs, B TOM 4YHUCJE
MPEeTyCMaTPUBAOIINX YIITYyOJICHHOE H3yUYeHUE YIeOHOTO MpeaMeTa « XUMHUSD.

[Ipennaraemplii KypC BHEYPOYHOW HNEATEIBHOCTH JOIOJHSAECT U PACIIUPSAET
nmporpaMmy Kypca XUMHH 0a30BOTO ypOBHS. Peanm3arius mporpaMMbl MO3BOJUT
BBIUTH 3a paMKH H3y4YCeHHMs] XMUMHH Ha 0a30BOM YPOBHE, HCHOJB3YS (POpPMBEI,
OTJINYHBIE OT YPOUHBIX, U 00ECIEeUUTh YIIyOJeHHOE U3yYeHUE XMMHHU Ha YPOBHE

OCHOBHOTO 00II1ero 00pa3oBaHms.

[lporpamma Kypca mpeaycMaTpuUBaeT OpraHU3alMi0  Pa3HOOOpPa3HOM

ACATCIBHOCTH 06y11a}011114xc;1, X AaKTHBHOCTh H CaMOCTOATCIBHOCTH, COYCTACT



WHIWBUIYAIbHYI0O W TPYIIOBYIO paboTy, TMpeanoyiaraeT MPOCKTHYI0 U
HCCJIEI0BATENBCKYIO JIEITEIbHOCTb.

B mepByro ouepear mporpamma ynaenseT oco00e BHHMAaHHE BBHITIOJHEHHUIO
OOyYaIOIIMMHUCS XUMHUYECKOTO DJKCIIEpUMEHTa — JaO0OpaTOPHBIX OIBITOB U
MPaKTUYECKUX pabOT, YTO MO3BOJIUT UM HA MPAKTUKE HM3YYUTh 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX MPOLIECCOB, PA3BUTh MPAKTUUECKUE YMEHHUSI U HABBIKU
IUTAaHUPOBAHMUS, TOATOTOBKHU, TIPOBE/ICHUS, aHAIN3a U UHTEPIIPETAIIUN TTOJTYyYSHHBIX
AKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB, HAYYUTHCS MPUMEHSITh TEOPETUUECKUE 3HAHUS
711 OOBSICHEHUS XUMHUUYECKUX TMPOLECCOB, MPOUCXOMASIIMX B TOM 4YHCIE B
CUTyallMsX >KU3HEHHOro Xapakrtepa. (OCO3HAHHOE BBIIIOJTHEHUE XUMHUYECKUX
AKCIEPUMEHTANIbHBIX PaboT OyJeT CrmocOOCTBOBAThH IMOBBIIIEHUIO MOTHBAIUU K
u3ydeHuto xumuu. [IporpaMMoit mpeaycMOTPEHO TaKkKe PelieHne 00ydaroImuMHCs
Ka4E€CTBEHHBIX U KOJIMUECTBEHHBIX PA3JIMUHBIX TUIIOB U YPOBHEH CI0KHOCTH, B TOM
YUCI€ OJUMIMAAHBIX. BBIMOIHEHUI0O XUMUYECKOTO SKCIEPUMEHTA U PEIICHUIO
3a/lady  00fA3aTENIbHO JIOJDKHO MPEIIIECTBOBATh 3HAKOMCTBO OOYYaIOIIUXCS CO
CBSI3aHHBIMH C HUMU 3JIEMEHTAMHM COJICPKAHUSI.

[IporpamMma Kypca BHEYPOUHOU NEATEIBHOCTU «XHUMHS B KCIIEPUMEHTAX U
3a/1auax» MOXET ObITh BOCTpeOOBaHa 00yUYaIOIIUMHUCS, KOTOPhIE MOTUBUPOBAHBI K
OCO3HAHHOMY BBIOOPY mpodeccuil, CBSI3aHHBIX C MPUMEHEHUEM XHUMHYECKUX

3HAHUU.

easb 1 3a1a4um Kypca

Ileny naHHOW TpoOrpamMmbl — OOECIEUUTh MHIAWBUIYAIbHbIE MOTPEOHOCTH
oOydaromuxcsi B H3YYEHMUM XUMUU B YCJIOBHUSX, KOrjla y4eOHbIH IJIaH
o0Opa30BaTeNbHON OpraHu3aluy NpeyCMaTpUBaeT U3ydeHHe y4eOHOTo npeaMeTa
«XuMHUsI» TOIBKO Ha 6a30BOM YPOBHE.

[Ipepyiaraemass mporpaMMa  yYUTBIBAET  I[ICHXOJIOIO-TIEAArOruyecKue

O0COOEHHOCTH COOTBETCTBYIOIIECH BO3pacTHOM kaTeropuu oOydarommuxcs. Ee

OCBOEHHE CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS MHTEpEca K M3YyUYEHHUIO

XUMUU U cepaMm JeAaTeIbHOCTH, CBSI3aHHBIM C XHMHEH, MOTHUBALMM K

OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOLIEIO MNPOQHIss MU HANPaBICHHOCTH
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JaJIbHEHIIero 00y4eHusl.

N3ydenue kypca HampapieHO Ha POpPMHUPOBaHUE:

— CHCTEMbI XUMHYECKHX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAy4YHOU
KApTUHBI MUPA, KAK OCHOBBI JJI1 IOHUMAaHUs XUMUYECKON CTOPOHBI SBJIICHUN
OKPYXaIOIEr0 MUPa, OCBOCHHE SI3bIKA HAYKU;

— MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEW 1 MHTEPECOB 00yUYaIOIIMXCs, Ha
MIPOI0JDKEHNE 00YUICHUS HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHusI.

B pamkax pelieHust OCHOBHBIX 3aJ1a4 ITPOTPaMMBI JOJKHO OBITh 00€CTIeYEeHO:

— TpuoOIIeHrEe 00yJaIOMMXCs K CAMOCTOSATEIbHON MT03HABATEILHON U
MCCJIEIOBATENBCKON JEATEIBHOCTH, K HAYYHbIM METOaM IIO3HAHUS;

— (popMUpOBaHUE MOTUBALIUH U PAa3BUTHE CIIOCOOHOCTEHN K U3YUEHHUIO XUMUH;

—  (opmupoBanue o0mel GyHKIMOHATBHOW U €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHUCJIE€ YMEHUIN OOBSACHATH U OLIEHUBATH SIBJICHUS
OKPYXAaIOILEro MUPa, UCIOJIb3Ys 3HAHUS U OIbIT, OJYyUYECHHbIE IPU U3yUEHUN
XUMUH, IPUMEHATH UX MPU PELIEHUU NPOOJIEM B IOBCEAHEBHOM XKU3HH U TPYA0BOU
NESTEIbHOCTH;

— OCO3HAHHME OO0YYaroIMMHUCS LIEHHOCTM XHMMHUYECKMX 3HAaHUM B JKU3HU
YeJI0BEKA, MOBBIIIEHUE YPOBHS DKOJOTMYECKOW KYJIBTYpPbI, HENPUATHE IEHCTBUMH,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIFOJICH;

— npuoOpeTeHne 00y4aroIMMHUCS OTbITa CAMOIIO3HAHHUS, KIIOUEBbIX HABBIKOB

(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOUMBIX JIJIsI PA3JIMYHBIX BUIOB JIEATEITLHOCTH.

MecTo Kypca B 06pa3oBaTeIbHOM MpoLecce

[Iporpamma kypca «XuMHS B SKCHEPUMEHTAX M 3ajadyax» paccuuTaHa Ha
peanuzanuio B TedyeHue 34 yuyeOHBIX YacoB B paMKax BHEYPOUHOU AESITENIbHOCTH
s 9 knacca. J[aHHBIN Kypc MOXKET ObITh NMPEAJIOKEH 00yUYaroUMMCsl B KaueCTBE
OJIHOTO M3 CYIIECTBYIOIIMX MO BbIOOPY. [Iporpamma siBiisieTcs conepKkaTesIbHbIM U
METOJUYECKIM OPUEHTHUPOM JUIsSl COCTABIICHUS NIEAaroraMu padoyux MporpaMm.

[Iporpamma Kypca BHEYPOUHOH NESATEIbHOCTH «XUMHS B dKCIEPUMEHTaX U
3aJayax» HallpaBJIeHa Ha JOCTHKEHHUE pE3yJIbTaTOB, KOTOPbIE IOIMOJHSIOT U

yrayomsitor  chopMmynupoBaHHble B ¢eaepanbHOM pabodeil mporpamme 1o



yaeOHOMY TIpeaMeTy «Xumus» (0a30BbI YPOBEHB) TPEOOBAHHS K MPEAMETHBHIM
pe3yJibTaTam.

@OpMBI JIEATETBHOCTH O0YYalOIMXCsl MPEIyCMaTpUBAlOT AKTUBHOCTH M
CaMOCTOSTENIbHOCTh, COYETAIOT WHIWBHAYAJIbHYI0 M TPYNIOBYIO paOOTHI
CTpyKTypHUpOBaHUE TEMATUYECKOTO IIAHUPOBAHUS B MIPOrPAMME COOTBETCTBYET
MOPSIIKY U3YUYEHUS pa3/iesioB U TEM XUMHUH Ha 0a30BOM YPOBHE B OCHOBHOM IIKOJIE
U o0ecreynMBaeT TeM CaMbIM MPEEMCTBEHHOCTh YPOUHON M BHEYPOUHOU
JIESITEIIbHOCTH.

[IpenioskeHHbIE ATEMEHTBI COAEPKAHUS U BUIBI JEATEIbHOCTH 00YYaIOIIUXCS
MOTYT OBITh KOHKPETHU3MPOBAaHbl C YYE€TOM HWHIUBUIYAIbHBIX 3alpPOCOB
oOyuaromuxcs. PacuimpeHue cojepkaHuss U BUAOB JIEATEIBHOCTH CBSI3aHO C
BO3MOYKHOCTBIO BBIOOpA [€JaroroM pa3inyHbIX BAPHAHTOB y4EOHO-METOUYECKOTO
o0ecrieyeHuss Kypca, a TakXKe C CYLIECTBYIOIIUMHU YCIOBHMSIMH UIKOJIBHOM
MH(POPMAILIMOHHO-00Pa30BaATEILHON CPEIbI.

Jlnst 3HakoMcTBa OOy4aromuxcs ¢ mpodeccusiMu, CBA3aHHBIMU C XUMHUEU U
XUMUYECKOM HAyKOM, W TOBBIIIEHUS WX MOTHBAUMU K HW3YYEHUIO XHMHH
PEKOMEHIYeTCsl BKIIOUUTHh B MPOrpaMMy 3KCKYPCUU B PErHOHAIIbHBIE MY3€EH,
npeanpusatrs, By3bl. CoaepiKaTeiabHblEe 3JIEMEHTHl IMPOTPaMMBbl  MO3BOJISIOT
OpraHu30BaTh HAa HMX OCHOBE NPAKTUYECKYKD U IOMCKOBO-HCCIEN0BATEIBCKYIO
JeSATEIbHOCTb, PE3YJIbTaThl KOTOPOH MOTYT OBITh MCIIOJIB30BaHbI MPU pean3aluu
OOy4arolUMHUCS ~ UHAMBUAYAJIbHBIX  INPOEKTOB. TeMbl MPOEKTOB  TaKXke

PEKOMEH0BAaHO BBIOMPATH C YUETOM PETHOHAIBHOU CICIU(UKHY.

INJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
KYPCA BHEYPOUYHOMU JEATEJIBHOCTHN
«XUMHUA B OKCIIEPUMEHTAX U 3ATAYAX)»

Peammsanust nmporpaMMsl Kypca BHEYPOUYHOW JESATEIBHOCTH «XHMHS B
OKCIIEPUMEHTAaX M 3ajJadyax)» HampaBjieHa Ha OOeCHeuYeHUEe JOCTHKECHHS
0Oy4arOIIMMUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX

pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDI:



1) nampuomuueckoe socnumanue:

— TIPOSIBJICHUE IICHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HayYHOMY M HCTOPUUYECKOMY HACIIEIUIO;

— TOHUMAaHHWE 3HAYCHHUS XUMHUYCCKOM HAyKH B JKU3HH COBPEMEHHOTO
o0IiecTBa, B pa3BUTHU YKOHOMUKH POCCHY U CBOETO perruoHa;

— CHocoOHOCTh BIAJIETh JIOCTOBEPHON WHQOpMaNMeli O MepeaoBbIX
JTOCTHKCHHSIX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHON XUMUU;

— 3aWHTEPECOBAHHOCTh B HAyYHBIX 3HAHHUSIX OO0 YCTPOWCTBE MHpa H
00I11eCTBa;

2) 2panrcoancKko20 60CNUMAHUSL

— TMPEACTaBICHUE O COMHMAJIBHBIX HOPMaxX M MpaBWIAX MEKINIHOCTHBIX
OTHOUIIECHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
JICSATCIILHOCTH,

—TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JEATETLHOCTH MIPH BBHITTOJTHEHUH
y4eOHBIX, MO3HABATENbHBIX 3a7a4, BBITIOJIHEHUH XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB;

— CTPEMJICHHE K B3aUMOTIOHMMAHUIO U B3aUMOIIOMOIIIY B TIpoliecce y4eOHoM
NeSATETbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHHUE M TIOCTYIIKM CBOUX
TOBAPHIIECH C TO3UIMN HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHMS

IIOCJICICTBUU ITOCTYIIKOB;

3) popmuposarnue yeHHocmu HAyuHO20 NOZHAHUSL:

— MUPOBO33PECHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMHYECKOW PEaKInH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKWU U HEOOXOIUMBIE IS
IMOHMMAaHHS CYIIHOCTH HAyYHON KapTUHBI MUPA;

— OCO3HAHME [IEHHOCTH HAYYHOTO TO3HAHUSA JJIs1 PA3BUTHUSI KAXKIOTO YETIOBEKA
Y TIPOU3BOJAMUTEILHBIX CHUJI OOIIECTBA B IIETIOM, POJIM U MECTa HAYKU «XUMUSD» B
CHCTEME HAYYHBIX NPEACTABIECHUM O 3aKOHOMEPHOCTAX PAa3BUTHS NPUPOJBL,
B3aUMOCBA3SX YEIOBEKA C MPUPOJTHON U TEXHOJIOTUUYECKOU CPENOH;

4) socnumanue Ky1vmypsl 300P06bSI.



— OCO3HaHUE UEHHOCTH >XM3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 3/J0POBBIN 00pa3 KU3HH;

— OCO3HaHHME HEOOXOAMMOCTH COOJIIOJICHUSI TMpaBUI OE30MACHOCTH MpH
oOpallleHuU C XUMUYECKMMH BEILIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYyaIHUsIX;

5) mpyooesoe socnumanue:

— (OpMHUPOBAHNE LIEHHOCTHOTO OTHOIIEHUS K TPYJIOBOM JIEATEIBHOCTH KaK
€CTECTBEHHON NOTPEOHOCTH YEJIOBEKA U K UCCIIEI0OBATENIbCKON AESITEIBHOCTU KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

— pa3BHUTHE HHTEpeca K mpodeccusM, CBI3aHHBIM ¢ XUMHUEH, B TOM YUCIE K
npodeccusiM HaydHOH cepbl, OCO3HAHUE BO3MOKHOCTH CAMOpPEAIU3allui B 3TON
chepe;

6) sxonocuueckoe 6ocnumanue:

— 0CO3HaHUE HEOOXOAMMOCTH OTHOIIEHUS K MPUPO/IE KaK NCTOUYHUKY JKU3HH
Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS;

— IpUoOpETEHHE OTbITA IIJIAHUPOBAHUS MIOCTYIIKOB U OLIEHKU X BO3MOKHBIX
MOCJIEICTBUM JIJIs1 OKPY KarOLIEH Cpeibl;

— CIIOCOOHOCTH MMPUMEHSTH 3HAHUS, TOTyYaeMble TIPY U3YYCHUN XUMHH, AJIs
pelIeHus 3374, CBSI3aHHBIX C OKPYXAIOUIEH CPEIou;

— aKTUBHOE HENPUATUE ACHUCTBHM, TPUHOCAILNX BPE OKPYKAIOIIEHN CpELE;

— TOTOBHOCTb K YYAaCTHIO B HpaKTH‘ICCKOﬁ ACATCIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesbHbIE YyHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

ba3zosvie nocuueckue oeticmaus:

— pacKpbIBaTh CMBICT XUMUYECKUX MOHATUN (BBIICTATH WX CYIIECTBCHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMH MTOHSATHSIMH);

— aHaJTu3upoBaTh, CpPaBHUBATH, 0000IaTh, BHIOMpPATh OCHOBAHMS JUIS
KJIacCU(pUKAMU U CHCTEeMaTHU3allud XHUMHUYECKHX BEIIECTB M XUMHUYECKHX
peaKuuii;

— YCTaHaBIIMBAaTh NPUYUHHO-CJICICTBEHHBIE CBA3M MEXKAY OOBEKTaMHU
U3YUCHUS;

— CTPOUTH JIOTUYECKUE PACCYKICHUS (UHIYKTUBHBIC, ICHYKTUBHBIC, I10
aHaJIOTUN);

— TMpejiaraTb KpPUTEpPUU U BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTHUBOPEYHS B U3YYaEMbIX MPOIIECCaX U SIBJICHUSX;

— JIeNIaTh BBIBOJIBI U 3aKIIIOUEHUS; YMEHUS IPUMEHSTH B MPOLIECCE MTO3HAHUS
MOHATHS (MIPEAMETHBIC U METANPEIMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH,
UCIIONIb3yeMbIe B XHMHH, MpeoOpa3oBbIBaTh MOJEIbHBIC TMPEICTaBICHUS
(XMMHUYECKHH 3HaK, XUMHUYECKasi opMyJia, ypaBHEHHE XUMUYECKOW pEaklnn) Ipu
penieHnn yueOHbIX 3a/1a4;

— XapakTepu30BaTh H3yYaeMble XHMHUYECKHE BEHIECTBA M XUMHUYECKHUE
PEaKIMK ¢ YI€TOM MOJICIIbHBIX MPECTAaBICHUM.

baszosvie uccneoosamenvckue oeiicmsusi:

— TPHUMCHATH METOJBl HAyYHOTO IIO3HAHMS BEIISCTB W SBIICHUNW Ha
SMIUPUYECKOM U TEOPETUUYECKOM YPOBHSX B Y4YeOHOM IO3HABaTEIbHOM U
MPOEKTHO- UCCIIEIOBATEILCKON AeATEITbHOCTH;

— aHanu3upoBaTh (aKThl, BBHIBIATE U (PoOpMyIHpoBaTh MPOOIEMY,
OTIPEIETIATH 1IENb U 3a/1a4H, COOTBETCTBYIOIINE PEIICHUIO MPOOIEMBI; IpeAiaraTh

OMUCATENIbHYI0 WK OOBSICHUTENbHYIO TUIOTE3Y M OCYIIECTBIATH €€ MPOBEPKY;



IIPOBOJIUTH U3MEPEHUS HEOOXOINUMBIX apameTpoB, BBIYHCIICHUS,
MOJICJIMPOBAaHUE, HAOMIOJEHUS U DKCIEPUMEHTHI (pealbHbIE U MBICICHHBIE),
CaMOCTOSITENIbHO TMPOTHO3UPOBATH PE3YIbTaThl, (POPMYIUPOBATH OOOOIICHHUS U
BBIBOJIbI [10 PE3yJIbTaTaM IPOBEJECHHOIO OMbITA, UCCIEA0BAaHUS, COCTABIISTh OTUYET
0 MpojeIaHHOMN paboTe;

Paboma c ungpopmayuert.

— OPHUEHTUPOBATHCA B pPa3IMYHBIX HMCTOYHHMKAX HH(pOpManuu (HAy4HO-
HOMYJIApHAsl JUTepaTypa XHUMHUYECKOIO COAEpXkaHMs, CIPABOYHbBIE MOCOOMS,
pecypcbl naTepHeTa);

— aHAJIM3UPOBATh NH(OPMALIMIO U KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh
U HEIIPOTUBOPEUUBOCTh, OTOUPATh U HHTEPIIPETUPOBATH MH(OPMALIMIO, 3HAUUMYIO
JUIsl pelieHus: yaeOHOM 3a7a4H;

— IPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3allpOChl MIPU MOUCKE U
orbope mHpOpMalMU WIM JAHHBIX M3 HMCTOYHUKOB C YYETOM MPEAJIOKEHHOM
y4eOHOH 3a/1auul U 33JaHHBIX KPUTEPHUEB;

— BBIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETHUPOBATH
nH(pOpMaLMI0 pa3NUYHBIX BUAOB U (OpPM MpeAcTaBiIeHUs (CXeMbl, rpaduki,
IUarpaMMbl, TaOJIUIbI, PUCYHKHU U APyTrHe GOopMbl);

— UCIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA pabOThl C XUMUYECKOU
uH(bOopMaIen;

— MPUMEHSTh 3HAKU U CUMBOJIBI, (POpMYIIbl, aOOpeBUATYpbl, HOMEHKIATYPY,
UCIOJb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISAHOCTH.

Kommynuxamuenvle ynusepcanvHule yuebHvle 0elicmeus.

— yMEHHME 3aJlaBaThb BOMNPOCHI (B XOoJe auanora W (WiaM) JUCKYCCHM) IO
CyllecTBy  oOcyxkaaemMoill  TeMbl, (POPMYJIHpPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOHN 3a1a4H;

— TpUOOpETeHHE OMbITa MPE3EHTALMM  PE3YJIbTATOB  BBIMOJHEHUS

XUMHUYECKOTO KCTIepUMeEHTa (71ab0paTOPHOTO OIbITA, JA00PaTOPHOI pabOTHI O
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UCCJIEJOBAaHUIO CBOMCTB BEILIECTB, yU€OHOT0 MIPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBHOU U
UCCIIEZIOBATEIbCKON AESITENHOCTH IPU PELICHUH BO3HUKAMOIIUX NpoOJeM Ha
OCHOBE y4éTa OOIIUX WHTEPECOB M COTIACOBAHUS MO3UIUHN (00CYX)IACHUS, OOMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHALMS COBMECTHBIX JI€HCTBHIA,
OIIpe/ieNICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON pabOThl U ApYyTHE).

Pecynamusnvie ynugepcanbHvle yuebHvle 0euUcmeust.

— YMEHHE CaMOCTOSTEIbHO ONPENENSATh LEIU JAEATENbHOCTH, IJIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPH HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOKO
JeSTENbHOCTD, BRIOMpaTh HanboJiee 3(pPeKTUBHBIE CIIOCOOBI PEIICHUS] YU€OHBIX U
NO3HABATENIBHBIX 33/a4, CaMOCTOSTENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUVIOKEHHBIM  aITOPUTM JEUCTBUM IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEILIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW LIEJIU, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUH 3a/IaHUN. —
CaMOCTOSTENIbHO BBIOMpaATh CMoco0 pemieHus y4eOHOW 3amauu  (CpaBHHBATh
HECKOJIbKO BapHaHTOB PELICHUs, BbIOMpaTh HauOoyiee MOAXOASAIIUNA C YYETOM
CaMOCTOSATENIbHO BBIJIEJICHHBIX KPUTEPUEB), IJIAHUPOBATH CBOK pPabOTy MpHU

pelieHnn y9eOHOM WIIM HCCIIeI0BaTEIbCKON 3a1a49H.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOydenuss B 9 KJjacce NpeIMETHBIE pPe3yJbTaThl M3y4YEHHUS Kypca

BHEYPOUHOH JEATEIbHOCTH «XWMHS B DJKCHEPUMEHTaX U 3aJadax» JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

— PpacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKHX TMOHATHH: XHUMHYCCKUH
AJIEMEHT, aTOM, MOJEKylia, MOH, KaTHOH, aHWOH, JJEKTPOOTPHUIATEIHLHOCTD,
CTENIEHb OKHCIICHUS, XUMUYECKasl Peakivs, TeIuIoBOM 3¢ (deKT peakuuu, MoIb,
MOJISIPHBIN 00BEM, pacTBOp;

—  OJEKTPOJHTHI, HEIIEKTPOIUTHI, DIEKTPOJUTHUECKAs TUCCOLMAINS,
peaKkiMu HWOHHOTO OOMeHa, THAPOJIM3 COJie, oOpaTUMble W HEOOpaTHMbIC

peaKuunu, OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIC peaKkuunu, OKHUCJIUTCIIb,
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BOCCTAHOBUTENb, OKHMCIEHUE W BOCCTAHOBIICHHE, OJJIEKTPOJIN3, aAJUIOTPONUS,
aM(OTEepHOCTb, XUMHUYECKasl CBs3b (KOBaJEHTHasi, WMOHHAs, METaInYecKas),
MEXMOJIEKYJIIPHbIE  B3aUMOJEWUCTBUS (BOAOpPOJIHAs CBA3b, CUJIbl BaH-nep-
Baanbca), KOMIUIEKCHBbIE COEAMHEHUS, KPUCTANIMYECKHE PEUICTKH, KOpPO3Us
METAJJIOB, CIUIABbI; CKOPOCTh XWMHYECKON pEaKIUu, KaTalu3, XHUMHYECKOE
paBHOBECHE, DJIEMEHTBl XUMHUYECKOM TEPMOJAMHAMHMKMA KAaK OJHOM M3
TEOPETUYECKUX OCHOB XMMUU; MpeAesibHO AonycTtumas konuentpanus (IT1K);

— WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX IIOHATHA U
NPUMEHSTH 3TU NOHATHUS IPY ONMMCAHUH BEUIECTB U UX MPEBPAILLICHHUII;

— UCIOJIb30BaTh XMMHUECKYIO0 CHMBOJIMKY AJIsi COCTaBJICHUS (POPMYJI BELLIECTB
Y YPABHEHUU XUMHUYECKAX PEAKIIUM;

— OIIPEIEIIATh BAJIEHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3IMYHOIO COCTaBa, IPUHAJIEKHOCTD BEIIECTB K OIIPEACICHHOMY
KJIacCy COeAMHEHUW 1o (opMynaMm, BUABI XUMHUUYECKOW CBs3M (KOBAJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKUX COCIUHEHHSIX, 3apsA]l HOHa IO
XUMUYECKON QopMylie, XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKHX
COEAMHEHNH, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

— packpeiBath cMbIcia [lepuommueckoro 3akona J[.MI. MenneneeBa u

ACMOHCTPHUPOBATH €TI0 IMOHUMAHHUE: OIMHUCBIBATbL M XaPAaKTCPU30BATH Ta6J'II/I‘IHyIO

dbopmy Ilepuoaudeckoit CHCTEMbI XUMHYECKUX AJIEMEHTOB; OOBSCHATH CBS3b
MOJIOXKEHUS dJIEeMEHTa B lleproanueckor CUCTEME C paclpeAeIeHUEM SJIEKTPOHOB
M0 PHEPTETUUECKUM YPOBHSIM, MOJIYPOBHSAM M OPOUTAJISIM aTOMOB MEPBBIX YETHIPEX
MIEPUOOB; BBIJICIIATH OOIIHE 3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB DJIEMCHTOB U
UX COCAWHCHHH (KHUCIOTHO-OCHOBHBIX M OKHCIHTEIbHO-BOCCTAHOBUTEIIHHBIX
CBOMCTB OKCHIOB M THUJPOKCHIOB) B Mpeaeiax MajbIX MEPUOJOB U TJIaBHBIX
MOATrPYIII C YYETOM CTPOCHHS UX aTOMOB;
— PACKpBIBATh CMBICI TEOPHUHU DJICKTPOJUTHUYECKOW HAUCCOIHAIMH, 3aKOHA
I'ecca m ero cnencTBuii, 3aKOHA JEUCTBYIOIIMX MAcCC, 3aKOHOMEPHOCTEH
W3MEHECHUS CKOPOCTH XHMHWYECKOM PEAaKIMH, HANpaBJICHHUS  CMEIICHUS

XUMHUUYCCKOI'0O paBHOBCCHA B 3aBUCUMOCTH OT pa3JIMYHBIX (i)aKTOPOB;
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— KJIaccu(puuUpoBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKHE PEAKIMHU (TI0 YUCITY M COCTABY YUACTBYIOIIMX B PEAKI[UH BELLIECTB, 10
TerioBoMy 3¢ (eKTy, M0 arperaTHOMy COCTOSHHIO PEareHTOB, MO0 W3MEHEHHUIO
CTENEHEW OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO YYacCTHIO
KaTajau3aropa);

— XapaKTepu30BaTh (ONUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB HEOPraHWYECKUX COCAVHEHUM, NOATBEPKAAs 3TO ONHCAHUE
pUMEpPaMH  MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHUM  COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

— COCTaBJIATh YPABHEHHMS: JJIEKTPOJUTUYECKOM JIHCCOLMALMU  KHUCIOT,
IeJI0Y€eH U COJIeH; MOJHbBIE U COKPAIIEHHbIE YPAaBHEHUS pEaKIIMii HOHHOTO OOMEHa;
peakumii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXKIY
BELECTBAMHU PA3JIMYHBIX KIJIACCOB;

— packphIBaTh CYIIHOCTb HPOLECCOB TUAPOIU3a COJEH IMOCPEACTBOM
COCTABJICHMSI KPATKMX MOHHBIX U MOJIEKYJIIPHBIX YPaBHEHUW PEAKIUil, CYIIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  TOCPEACTBOM  COCTaBJICHUS
AJNIEKTPOHHOIO 0anaHca 3TUX PEeAKIUH;

— IPEACKAa3bIBaTh XapaKTep Cpelibl B BOAHBIX pACTBOpaxX COJIEH;
XapaKTepru30BaTh (OMUCHIBATh) (PU3MUECKHE U XUMUUECKHUE CBOMCTBA MTPOCTHIX

BeIIECTB (KUCIOPO/I, 030H, TpaduT, anmas, KpeMHHH, a30T, hocdop, cepa, XJop,
HaTpUM, KaJIUi, MarHui, KaJblMi, AIFIOMUHUM, )KeJIe30, MeJlb, LIMHK, cepedpo) 1
00pa30BaHHBIX MU CJIOXKHBIX BEIIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB
(amMHak, XJIOpoBOAOPO, cepoBoaopo, okcuanl yriepoaa(ll, IV), kpemuusa(IV),
azorta(l, 11, I, 1V, V) u docdopa(Ill, V), cepsi(IV, VI), ceprucrasi, cepHas,
a3oTHas1, pochopHasi, yrojapbHasi, KpeMHHEBAst KUCIIOTHI, OKCHJIBI U THIPOKCH/IBI
metamuioB [A—IlA-rpynm, amomunus, meau(Il), muaka, xxenesa(Il u 111));

— MOSICHSITh COCTaB, OTICIbHBIC CIIOCOOBI MOJTyYEHHS] ¥ CBOHCTBA CIIOMHBIX
BEIIECTB (KUCIIOPOICOACPIKAIINE KUCIOThI XJIOpa, a30THCTasi, OOpHasi, yKCycHasl
KHCJIOTBI M X cOJIH, ranmoreru sl kpemuus (I1V) u docdopa (111 u V), nepmanranat
KaJIus;

— OIIKUCBbIBATH POJIb Ba)KHEHUIINX HN3ydaCMbIX BCIICCTB B IIPHUPOJHBIX
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MpoIieccax, BIMSHAE HA )KUBBIC OPTaHU3MBbI, TPUMEHEHUE B PA3IMYHBIX OTPACIIIX
HSKOHOMUKH, WCIOJIb30BAHUE [JIi CO3JIaHHUS COBPEMEHHBIX MAaTEpHAOB U
TEXHOJIOTHI, TMPOBOJWTH PEAKIMH, TOATBEP)KIAIONINE KadyeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB, PACIIO3HABATH OIMBITHBIM IYTEM COJIEpKaIllUecs] B BOJHBIX
pacTBopax HWOHBI: XJOpHUJI-, OpoMua-, noaua-, cyibdar-, docdar-, kapOoHat-,
CWIHMKaT-, CylbPuT-, Cynbdum-, HATpAT- W HUTPUT-UOHBI, TUIAPOKCHI-UOHBI,
KaTHUOHbI aMMOHMS, MarHusi, Kajbllus, allOMUHUA, kene3a(2+) u sxeneza(3+),
Meau(2+), IMHKa;

— OOBSICHATH U TIPOTHO3UPOBATH CBOMCTBA BAKHEHIIIMX M3ydaeMbIX BEIICCTB
B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTHU
OT WX CBOWCTB, BO3MOXHOCTh NPOTEKAHHWS XHUMHUYCCKHX TIPEBPAIICHUNA B
Pa3IUYHBIX YCJIOBUSIX Ha OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHMHUYECKOU
KHHETHKH U TEPMOIUHAMUKH;

— BBIYHCIISATH OTHOCHTEIHHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,

MaCCOBYIO OOJHO XHMHUYCCKOI'O 3JICMCHTA IIO ¢)OpMy.TI€ COCOINHCHUA, MACCOBYIO

JONI0 BEIIeCTBA B pACTBOpPE, MOJBHYIO [IOJI0 XUMHYECKOTO OJJIEMEHTa B
COCIMHEHUM, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOAHTH
MPOCTEUITY 0 (POPMYITY BEIIECTBA TI0 MAaCCOBBIM HJIA MOJIBHBIM JIOJISIM DJICMEHTOB,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUSAM XUMUUYECKHUX PEAKIIMHA C y4ETOM HEJ0CTaTKa
OJIHOTO W3 pEeareHTOB, MPAKTHUYECKOT0 BBIXOJA MPOJAYKTA, 3HAUYCHUS TEIIOBOTO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pemaTh pacy€THBIC 33/1a49H 110 U3Y9aeMbIM TEMaM Kypca XUMHUH Pa3TUIHBIX
TUTIOB ¥ YPOBHS CJIOKHOCTH, B TOM YHCJIE OJMMITUAIHBIC, BHIOUPAs aIeKBATHYIO
bu3HUecKy0 MOJENb, C HCIOJIh30BAHUEM 3aKOHOB U (POPMYII, CBSI3BIBAIOIINX
bu3nYecKre BeTUYNHBI;

— coOmomath TmpaBuia Oe30macHOW paboTel B JlabopaTopuud TpH
WCIIOJIb30BAaHUM XHWMHUYECKOW TIOCYAbl M OOOpYIOBaHWSA, a TakkKe IpaBHIia
oOpamieHuss C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSIMH BBITTIOJTHCHUS
71a00paTOPHBIX OMBITOB M MPAKTHUYECKHX PadOT MO MOJYyYEHUIO U COOMPaHUIO

razoo0pa3HbIX BEHIECTB (aMMHaka M  YIVIEKMCIONO Tra3a) M  PELIECHUIO
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DKCHEPUMEHTAIBHBIX 337a4 [0 TeMaM Kypca, IPEeICTaBISTh pPe3yJbTaThl
AKCIIEPUMEHTA B (JOPME BBIBOJOB, 10KA3aTEIbCTB, IPa)uKOB, TAOJIUI] U BBISBIATH
AMIIMPUYECKUE 3aKOHOMEPHOCTH;

— IPUMEHSTh OCHOBHBIE OTIEPAIM MBICIUTEIbHON IEATENbHOCTH (aHAIN3 U
CHUHTE3, CpaBHEHHUE, OO0OOIICHHME, CUCTEMAaTHU3alUI0, BBISIBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M) IIPU U3YYEHUHU CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIA/IETh €CTECTBEHHO- HAYYHBIMU METOJaMU [TO3HAHUS (HA0JII0/IEHUE, U3MEPEHUE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICJICHHBIN);

— TpPUMEHATh MpaBWia O€30IaCHOrO OOpalleHHsT C  BEIIECTBAMM,
UCIIOIb3YEMBIMU B IIOBCEJIHEBHOM JKWU3HM, IIpaBUja IIOBEIECHHUS B LEIHIX
cOepekeHUsl 3JI0POBbS M OKPYXaIOIIEH MNPUPOAHON Cpejbl, MOHUMATh BpE.
(omacHOCTh) BO3ACHCTBUS HA JKMBBIE OPraHU3Mbl ONPEACIICHHBIX BEIIECTB,
HOSICHATh HA MPUMEpPAX CHOCOObl YMEHBIIECHUS U MPEAOTBPAIIECHUS UX BPEIHOTO

BO3/ICICTBUSI, 3HAYECHUE KUPOB, OCIKOB, YTJIEBOJIOB JIJIsi OpraHU3Ma YeJIOBEKa;

— WCIIOJIb30BaTh MOJYUYEHHBIE MPEACTaBIeHUs 0 cepax npodeccuoHaIbHON
NEeATEeIbHOCTH, CBI3aHHBIX C HAYKON M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAK OCHOBY
U1 Ipo(pecCuoHaIbHON OpPUEHTAIMU U JJIi OCO3HAHHOTO BHIOOpAa XUMHU Kak
npouIbHOTO MpeaMeTa TpPHU MPOAOHKEHUH OOyYeHHs] Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus;

— Y4acTBOBaTh B MPOEKTHO-UCCIIEIOBATENBCKON AEATEIBHOCTH XUMUYECKON

U XUMHKO-IKOJIOTHUYECKOM HaIpaBJICHHOCTH.
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COJEPKAHUE OBYYEHUS

Pasnen 1. BeniecTBO U XUMHYeCKasi peaKuus
IToBTOpeHHE OCHOBHBIX pa3aesioB Kypca 8 kiacca. Ilepuoauueckas cucrema
XUMHUUYECKUX AJIEMEHTOB B CBETE NpEACTaBlIEHUM O cTpoeHun atoma. CremneHb
OKHUCJICHUS U BaJEHTHOCTh. IIpeacTaBiieHHEe O NEPUOAUYECKONM 3aBUCUMOCTH
CBOMCTB XHUMHYECKUX JJIEMEHTOB (AJIEKTPOOTPUILIATEIIBHOCTh, OKHUCIUTEIBHO-
BOCCTAHOBUTECJILHLIC CBOMCTBA, KHCJIOTHO- OCHOBHBIC CBOMCTBA OKCHJOB H
TUAPOKCHUIIOB) OT CTPOSHHUS aToMa.
Buael xumuueckoil CBsi3W: MOHHAs, KOBaJeHTHas (HEMOJspHAasi, MOJIIpHasi);
0OMEHHBIN M JIOHOPHO-AKIIEITOPHBIA MEeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.
Tunel KpUCTAUIMUECKUX PEIIETOK — AaTOMHAs, MOHHAS, METALUIMYECKas,
MOJIEKYJISIpHAs — U OCOOEHHOCTU UX CTPOCHHUS. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKON PEIICTKU U BUAA XUMUYECKON CBSI3H.
OCHOBHBIEC 3aKOHOMEPHOCTH NPOTEKAHUA XMUMHUUYECKUX PEAKIUM. DJIEMEHTHI
XUMHYECKOM TEPMOJUHAMUKH. JHEPreTMKa XUMHUECKMX peakiuid. TernmoBoi

apdexkT XUMHYECKOW peakiuu. OK30- U DHAOTEPMUUYECKUE  PEaKIIUH,

TEpPMOXUMHUYECKUE YpaBHEHUS. 3aKOoH ['ecca U ero cieaCcTBHUS.

[IoHATHE O CKOPOCTM XHMHMYECKOM pEaKUHMHU. 3aKOH JEHCTBYIOIIUMX Macc.
@akTOpbl, BIHUSIOIIME HA CKOPOCTh XHUMHYECKOM  peakuuuh. OHEpPrus
aktuBauu. Ilonstue o karanuze. epmeHTsl. UTHTHOUTOPHI.

O6patumble ¥ HeoOpaTuMble Xumudeckue peakiuu. l[lonstue o
XAMU4YeCKOM paBHOBecuu, npuHmuin Jle Illarense. VYcioBus cMmemeHus
XHMHUYECKOTO paBHOBecHsi. DAKTOPBI, BIUSAIOIIME HA COCTOSIHUE XHUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHme  BO3MOXHOCTM  MNPOTEKAHUS  XMUMHUYECKHUX
MPEBPAIICHUNA B PA3IMYHBIX YCIOBUAX HAa OCHOBE MPEJCTaBICHUN 00 M3yUeHHBIX
AIEMEHTaX XMMUYECKOW KHHETUKHU U TEPMOJIMHAMHUKH.

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHbBIC peaKkuuu. OxucIUTeNnsHO-
BOCCTAHOBUTEJIBbHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIEHU
OKHCIIeHUs. BaxHeline OKUCIUTENN U BoccTaHOBUTENU. CocTaBieHUE ypaBHEHUN

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCIIOJIBb30BaAHHUECM METOda
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3JIEKTPOHHOTO OanaHca.

DNEKTPOJINTUYECKAsT AUCCOLMANMS. XUMHUYECKHE PEaKIUu B PaCTBOpax.
Teopust a7eKTpOIUTUYECKON Arcconuaii. PacTBopenune kak GU3NKO-XUMHUYECKUI
IPOLECC. DJEKTPOIUTHI U HEAIEKTPOJIUThl. CHIIbHbIE U Cla0ble 3JIEKTPOIUTHI.
Crenenp nucconuanuy, KOHCTaHTa auccouuanvu. IOHHOE NMPOU3BENECHHUE BOJBI.
Bonoponnslii nokasarens. MHIUKATOPBI.

Peakuuu noHHoro oomMeHa. Y ciioBusi NpOTEKaHUsI PeaKil HOHHOIO OOMEHA.

I'mppoimm3 conert. HMoHHBIE ypaBHEHMS THUAPOJIW3a CoJie. Xapaktep
Cpelbl B BOJHBIX PACTBOPAX COJICH.

IKchepumenmanvHoe uzyuenue 6euecms U sA6J1eHul.

— H3ydeHue 3aBUCMMOCTH CKOPOCTH XMMHYECKON PEaKLMH OT Pa3iIudHbIX
(bakTopoB.

— Pemenue okcnepuMeHTaIBHBIX 337ad 10 TeMe «OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN.

— Peakiun nonHoro oOMeHa.
— Pacno3HaBaHue pacTBOPOB COJIEHN C TOMOIIBIO NHINKATOPA.

— Pacno3HaBaHMe HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KadeCTBEHHBIX
pEaKIMi Ha UOHBI.

Pewenue xauecmeennvix 3a0au u pacuémmuvix 3a0ay Pa3IUYHBIX TUIIOB U
YPOBHEH CJI0KHOCTH, B TOM UYHCJE OJUMIIHAAHBIX, MO TemMaM «OCHOBHbBIC
3aKOHOMEPHOCTH TNPOTEKAHUA XUMHUUYECKMX PEaKIuil», «IJIEKTPOJIUTHIECKAs
JTYCCOoLUAINsl. XUMUUECKHE PEAKIIUU B PaCTBOPAX».

Paznea 2. HemeTaJiibl M HX COeTHHEHUSA

OO6mast xapakTepucTuka HeMeTauioB. (OCOOEHHOCTH CTPOEHHUS aTOMOB
XUMHUUYECKHUX IJIEMEHTOB, TPOCTHIX BEILIECTB, AJIOTPOIIHSI.

OO6mas xapakTepHCTHKa TaloreHoB. DHU3NYECKUe W XUMHYECKHE CBOMCTBA,
CIOCOOBI TTOTYYEHHUsI M IPUMEHEHUE XJIOpa U €70 BAKHEUIIINX COSTUHEHUM.

OO0mast XxapakTepucTUKa XUMUUYECKHX deMeHTOB VIA-rpynmel. Ousndeckue
U XUMHYECKUE CBOWCTBA, CIMOCOOBI TOJYYEHHUS] U TPUMEHEHMs] cepbl U €&
BAXHEHIIINX COCAUHEHUM.

OO011ast XapakTepUCTUKA XUMHYECKHX 371eMeHTOB VA-Tpynnbl. Pusndeckue u
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XUMHYECKHE CBOMCTBA, CHOCOOBI TONYy4YEHUS W TPHUMEHEHHE a30Ta U €ro
BOKHEUIIUX COeNUHEHHH. @Du3nyeckue M XUMHUYECKHE CBOMCTBA, CIOCOOBI
NoJTydeHus: U mpuMeHeHue Gochopa 1 ero BaXKHEUITNX COSTUHEHUI.

OO01mast XxapakTepucTuKa XUMHUUYECKHX 3eMeHToB [VA-rpynmnel. @usndeckue
U XMMHYECKHE CBOMCTBA, CHOCOOBI MOJYYEHHS U NMPUMEHEHHUE YIIIepojJa U €ro
BaXHeHmMX coenqunenuil. [lonsitue 06 agcopOuuu.

duznyeckre U XUMHUYECKUE CBOMCTBA, CIOCOOBI MOJYYCHHUS] M NMPUMEHEHUE
KPEMHHUS U €r0 BaKHEUIINX COCTUHEHUN.

IKcnepumenmanbHoe uzydeHue ewecmas U A61eHUl

— O3HakoMJieHHE ¢ 00pa3iaMy IPUPOIHBIX XJIOPUIOB (TAJIOTEHUIOB).

— M3yueHne CBOWCTB COJITHOU KUCIIOTHI.

— KauecTBeHHbIe peakiuu Ha XJIOpUA-, OpOMHU/I- U HOJUI-UOHBI.

— [lonmyyeHune ConsTHOM KUCIIOThI, N3yYEHHE €€ CBOMCTB.
— M3ydyeHne XuMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIIOTHI.

— [IpoBeneHne KauecTBEHHBIX peakUuil Ha Cyab(Qua-, CyIbPUT- U cynbdar-
WOHBI.

— M3yueHne XuMHUYECKUX CBOMCTB COJIEN AMMOHMS.

— KauecTBeHHas peakiiis Ha MOH aMMOHUS U ocdaT-HOH.

— [lonydyenne aMMuaka U U3y4eHHE €ro CBOMCTB.

— M3yueHne CBOMCTB a30THOM KHUCIIOTBHI.

— AnicopO1ust pacCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTJIEM.

— [Tomyuenue, cobupanue, pacro3HaBaHuEe U U3yUYE€HUE CBOMCTB YIJIEKHUCIOrO
rasa.

— BzanmMHbIe ipeBpaliieHus KapOOHATOB U THAPOKAPOOHATOB.

— KadecTBeHHbIE peakiinu Ha KapOOHAT- U CHITUKAT-UOHBI.

— IMonyuyenue oxcuaa yraepoaa (IV) u u3ydeHue ero CBOMCTB.

— Pemrenue skcriepuMeEHTANIBHBIX 3a7a4 10 TeMe « BaxkHelIme HeMeTauibl U
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UX COCTUHECHUS.

Pewenue xauecmeennvix 3a0ay u pacuémuvlx 3a0ay PA3IUYHBIX TUIIOB U
YPOBHEHN CJI0KHOCTH, B TOM YHWCIIE OJIMMIUAJHBIX, 110 pa3aeny «Hemeramsl u nx
COEIMHECHHUS
Pa3gen 3. MeTa/LIbI M X COeAMHEHUSA

OO01ue cBoiicTBa MeTa/IOB. OOIIas XapaKTEPUCTUKA XUMHYECKUX 3JIEMEHTOB
— METAJJIOB Ha OCHOBAaHMHM MX IOJI0KEHUS B [leproanyeckon cucteMe XuMUYECKUX
sanemenToB .M. MenneneeBa u crpoeHusi aToMoB. Mertamnel A- u b-rpynm.
DIEKTPOXUMUUECKUN psAll HaNpsDKEeHUN MeTaiuioB. OOIUe XUMUYECKHE CBOMCTBA
MeTaiioB. OOmme crnocoObl MOJYYEHUS METaUIOB, METaLUTyprusi. DJIEKTPOJIU3
pacIuiaBoB U pacTBOPOB COJEH Kak OJMH M3 CHOCOOOB IOJYYEHHSI METAJUIOB.
[loHsiTHE O KOPPO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CrinaBbl METAJIIOB.

Meramnel A-rpynm. IllemodHple METaIbI U UX BaKHEWIIHME COEIUHEHUS:

CI)I/I3I/I‘ICCKI/I€ u XUMHUYCCKHUEC CBOﬁCTBa, I[MOJIYUYCHHC )51 IIPUMCHCHUC.

[IlenoyHO3eMeNbHbIE METaIbl U WX Ba)KHEHIIME COENUMHEHUus: (U3NYECKue
U XUMHUYECKHUE CBOMCTBA, MOJYyYEHUE U MpPUMEHEHHE. AIIIOMUHUN: (pU3nUecKue
Y XUMHUYECKHE CBOICTBA allfoMUHUA. AM(DOTEpHBIE CBOICTBA OKCUAA U THIPOKCUIA
QIFOMUHMSL.

Mertamnbl b-rpynn. O6mias xapakrepuctuka MetamuioB b-rpynn (moOo4yHbIX
NOArpYyI): mnoyoxeHue B Ilepuonnyeckod cucteMe XHUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB. SIBJICHHE «IIPOBaJiay AIEKTPOHA
Ha TMpUMEpE CTPOEHUsI aTOMOB XpoMa, Melu, cepebpa. BasieHTHbIE coCTOSHUS
aTOMOB d-3JIEMEHTOB, CTENEHH OKHUCIIEHUS aTOMOB B COEIMHEHUSX. 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHUIOB METAJJIOB OT 3HAYEHHUSA
CTENIEHU OKHCIICHUS AJIEMEHTa B COCJAMHEHHH (Ha MPUMEpPE COCIUHEHUN XpoMma).
[lepBoHavaIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSX.

Menps u cepebpo, UX BaKHEHUIINE COCAUHEHUS: (PU3UUYECKUE U XUMUUYECKHE
CBOICTBA, MoJyueHue U npumeHeHue. [lpencrapnenns 06 aMMHauYHbIX KOMILJIEKCaX

cepedpa U MelIu.
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[{MHK 1 ero BaKHEWIIUE COeIMHEHU: (PU3NYECKHe U XUMUYECKUE CBOICTBA,
MOJIy4eHHe U MpuMeHeHne. AMQOTepHbIe CBOMCTBA OKCHIA U THAPOKCUIA ITUHKA.

Keneso: cTtpoeHne aroma, CTENIEHU OKHUCICHUS, GU3HMUYCCKUE U XUMHYCCKUE
CBOICTBA, MoJlydeHne U npumeHenue. Okcubl, ruipokcubl U cou xenesza(ll) u
xenesa(I1l), ux cocras, cBOCTBA U MOJTyUYCHHE.

IKcnepumenmanvHoe usyuenue geuecms U s16J1eHull

— B3anmopencTBre MeTaioB ¢ BOJOM, C paCTBOPaMM COJIEH U KUCIIOT.

— OkpallMBaHue MJIAMEHU COJISIMU METAJIJIOB.

— B3anMoelicTBHe THAPOKCHIOB HATPHS M KAJIBIUs ¢ okcuioM yriepoaa (1V)
Y KUCJIOTaMH.

— WccnenoBanne cBOKWCTB KapOOHATOB U THIPOKAPOOHATOB KaIbLKs, )KECTKOM
BO/JIbI.

— WccnenoBanue am(pOTEpPHBIX CBOMCTB IMAPOKCUIOB AIFOMUHUS U IIUHKA.

— M3yuyeHue mpoueccoB MOMYyYEHHUs] THAPOKCHUIOB XKeje3a, UX XUMHYECKUX
CBOWCTB.

— JXKécTKOCTh BOABI 1 METOBI €€ YCTPAHEHUSI.

— Pelrenune sxcnepuMeHTaNbHbIX 337a4 1Mo TeMe «BakHenne MeTauuibl U UX
COEIMHEHHUSI.

— KauecTBeHHbBIE peakMM Ha WMOHBI MarHus, KajbLUs, aJIIOMUHUS, LIMHKA,
xenesa(2+), sxkenesza(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0au u pacuémuvlx 3a0ay PA3NUYHBIX TUIOB U
YPOBHEHN CJI0)KHOCTH, B TOM YMCJIE OJIUMIIMAIHBIX, O paszaeiy «Mertamibl U ux
COEIMHECHHUS
Pasznen 4. Xumusi U OKpy:Kamomas cpeaa

BaxkHneiiime BemiecTBa M MaTepuanbl, o0JacTH WX NpuMeHeHus. HoBbie
MaTepUaJIbl U TEXHOJIOTUH. | [pUHIUIIBI «3€TIEHON XUMUW.

XUMHSL ¥ 30pOBbE. 3HAYEHUE H3YYAEMbIX XMMHUYECKHX 3JEMEHTOB U UX
COEMHEHMH TSl PYyHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroueh cpelibl. DKOJIOrH4ecKrue mpoOIembl,
CBA3aHHBIC C COCOUHEHMSMHU YIJIEpoAa, a30Ta, CEPbl, TKENBIX METAIIOB.

[Tonsarue o ITJIK. Ponb xuMuu B peiieHuH 3KOJOTUUECKUX TPOOIIEM.
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IJKchepumenmanvbHoe uzyveHue 6euecms U A6J1eHU.

— OnpeneneHue KUCIOTHOCTH MTPUPOTHBIX BOJ.

— MopenupoBanue npouecca 00pa30BaHUs KUCIOTHOTO A0/, U3yUYEHHE €T0
BO3JICHCTBHS HA MAaTEPUAJIBL.
Paznen 5. IloBTopenne u 00001eHNe 3HAHUII OCHOBHBIX pPa3/ieiI0B KypPCOB
8-9 kiaccoB

[lepunonnueckuii 3akoH U lleproaudeckas cucreMa XMMUYECKUX 3JIEMEHTOB B
CBETE NPEJICTABICHUI O CTPOCHHS aTOMa.

Buapl xumudeckol CBsI3U. 3aBHCHMOCTh CBOMCTB BEIIECTBA OT TUIA
KPUCTAJUINYECKOUN PEIIETKN U BUJIa XUMHYECKOM CBSI3U.

Knaccudukanusa xumuyeckux peakuuid. [IporHo3upoBaHre BO3MOKHOCTH

IMPOTCKAHUA XHMHYCCKHX HpeBpaHIGHI/Iﬁ B Pa3IM4HBIX YCIOBHAX Ha OCHOBC

IIPEICTABICHU XUMUYECKON KUHETUKN U TEPMOINHAMUKH.

XUMHUYECKHE pEaKUMU B pacTtBopax. ['maposmmns3 cosed. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKLIUU. DIIEKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBaHMW M CcOJell B CBETe MPEACTaBICHUN 00
ANEKTPOJIUTUYECKON  JUCCOLMALMM W OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuusx.

IKchepumenmanvbHoe uzy4eHue eujecms U s61eHull

— Penienne sKkCnepuMEHTANIBHBIX 33/1a4 110 TeMe «MeTalyibl, HEMETAJUIbI U UX
COEJIMHEHUS.

Pewenue xauecmeenuvix 3aoau u pacuémmuvix 3a0a4 Pa3NUYHBIX THUIIOB U

ypOBHeﬁ CJIOXHOCTH, B TOM YHUCJIC OJIMMIIMAIHBIX, 110 H3YYCHHBIM TCMaM.
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TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue
No pa3aciaoB U TEM

4acoB
y4e0HOro npeaMeTa

KommnuecTtBo

Coneprxkanue oOyueHus

OCHOBHEIE BUIBI AESITEIILHOCTH
0o0ydJaronmxcs

Pa3nen 1. BemecTBO M XMMHUYECKAs peaKIus

1.1 | IloBTrOpeHue u yriayOieHue 2
3HAHUH O BELIECTBE

[ToBTOpEeHME U yriayOJIeHUEe 3HAHUN

OCHOBHBIX Pa3g€iioB Kypca 8 knacca.

[Tepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKHUX deMeHToB JI.1.
Menneneena.

Crtpoenue BemecTBa. XUMHUYECKas
CBsI3b. MexXMOJIeKyIsIHbIE
B3aMMOJICUCTBUS. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK.
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHEHNN

Pewenue kauecmsennvix 3a0ay u pacuémmvix
3a0ay 10 YPaBHEHUSM XUMHYECKUX PEAKIIHA.
HUnousuoyanvhvie unu epynnosgovle NpoeKmoi.
Ilepuonnueckuii 3akon /.M. Menaeneesa u
pa3BHTHE COBPEMEHHOW (DU3UKU ¥ XUMUU

1.2 | OcHOBHbIE 3aKOHOMEPHOCTH 3
NPOTEKaHUS XUMUYECKUX
peakiui

ONEeMEHThl XMMHYECKOM
TepMoJAMHaMUKH. 3akoH ['ecca.
CKOpOCTh XUMUYECKON PEaKIIUU.
®akTopbl, BIUAIONINE HA CKOPOCTh
XUMHYECKON PEaKIIUH.

IToHsgTHE O XMMHYECKOM

paBHOBecuH, npuHnun Jle [larense.

OKHUCITUTETBHO-BOCCTAHOBHUTEIILHBIE
peakiuu

OObsicHeHHEe U TPOTHO3UPOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEAKIUU OT Pa3IUYHbIX
(hakTopoB.

[Iporuo3upoBanre BO3MOXHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUM B PA3IMUYHBIX YCIOBHSIX.
CocraBieHre ypaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIINI C UCTIOIB30BAHUEM
METOJIa IIEKTPOHHOTO OanaHca.

IIposedenue sxcnepumenma

— M3yueHue 3aBUCUMOCTH CKOPOCTH XUMUYECKOMN
pEeaKIu OT Pa3TUYHBIX (PaKTOPOB.

— Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TEME
«OKUCTUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN.
Pewenue pacuémuuix 3a0ay pa3nuyHOTO YPOBHS
CJIOKHOCTH, B TOM YHCJIC OJIMMITHAIHBIX, 110 TEME
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HaumenoBanue

KomnaecTBo OCHOBHEIC BUABI ACATCIIBHOCTU
No pPa3aeIoB U TEM Coneprxkanue oOyueHus
4acoB oOy4aromuxcs
y‘-I€6H01"0 npcaMcETa
«OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEAKIIUI»

1.3 | DnekrponauTuyeckas 3 DJIEKTPONUTHYECKAS JUCCOLINALIHS. CocraBneHre ypaBHEHUH AUCCOLMALIMM KUCIOT,
Jucconyanus. XHUMHUYECKUE PEAKLIUK B PACTBOPAX. LIEJI0YEHN U COJIEH, TIOJIHBIX U COKPALEHHBIX
XUMHYECKUE PEaKLIMU B CunpHbI€ U Cl1a0ble JIEKTPOJIUTHI. MOHHBIX YPaBHEHUH peaklnii HOHHOTO 0OMeHa,
pacTBopax CreneHb AMCCOLUAIINM, KOHCTAHTA KpaTKUX MOHHBIX YPaBHEHUN pEaKIUi THIPOIU3a

nucconuanuu. MonHoe coneil.

MPOU3BEJEHUE BOAbI. BOqopoaHbIi IIposedenue sxcnepumenma

MOKa3aTeNb. — Peakiiuu nonHoro ooMeHa.

Peakiiuu nonnoro oomena. — Pacno3naBanue pacTBOPOB COJIEH C MOMOILBIO

I'unponus conen VHJIMKATOpa.
— Pacrio3HaBanue HEOPraHMUECKUX BEIIECTB C
MOMOILbIO KAYECTBEHHBIX PEAKIINI Ha HOHBI.
— Pemenue sxcriepuMeHTaIbHBIX 33124 110 TEME.
Pewenue kauecmseennvix 3a0au u pacuémmuix
3a0ay4 pa3TUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJI€ OJIUMIUAAHBIX, IO TEME
«DNEKTPOIUTUYECKAST JUCCOLIUAIIHS.
XHWMHYECKUE PEAKIIUU B PACTBOPAX»

Pa3zgen 2. Hemeranibl M UX cOeAMHEHUS

2.1 | O0mas xapaKTepUCTHKA 2 OO0m1as xapakTepUCTHKA IIposedenue sxcnepumenma
XUMUYECKUX JJIEMEHTOB HEMETAJIJIOB. — O3HakoMIIeHHE ¢ 00pa3IaMu MPUPOTHBIX

VIIA-rpynnsl. ["anorenst

I"asiorensl. XJ10p ¥ €ro BasKHEUIINE
COCIMHEHUS

XJIOPUJIOB (TAJIOT€HUIOB).

— M3ydyeHue CBOKCTB COJITHOU KUCIIOTBHI.

— KadecTBeHHbIE peakiiuu Ha XJIOpua-, OpoMuI- U
HOIUA-UOHBI.

— Iosy4yeHue CoNsTHOM KUCIIOTBI, U3y4EHUE €€
CBOMCTB.
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HaumenoBanue
pa3lIeioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxkanue oOyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Pewenue kauecmeennwvix 3a0ay u pacuémmvix
3a0ay BBICOKOT'O YPOBHSI CJI0KHOCTH U
OJIMMITUAJHBIX, 110 TeMe «[ aloreHp»

2.2

OO01as xapakTepucTHKa
XMUMHYECKUX JJIEMEHTOB
VIA-rpynmsl.

Cepa u e€ coenuHeHus

OO0mast xapaKTepUCTHKA
XHUMHYECKHX dJIeMeHTOB VIA-
rpynnsl. Cepa u e€ BaxHeilune
COCTMHCHUS

IIposeodenue sxcnepumenma

— M3ydyeHnne XMMUYEeCKUX CBOWCTB pa30aBIeHHOM
CEpPHOM KHUCIIOTHI.

— IIpoBeeHne Ka4ueCTBEHHBIX PEAKIIMI Ha
cynbGua-, CynbOUT- U cyib(aT-uoHbI

Pewenue xauecmeennvix 3a0a4 u pacuémnvix
3a0ay pPa3IMYHBIX TUIIOB U YPOBHEH CI0XKHOCTH, B
TOM YUCJIE OJIMMITUATHBIX 110 TeMe «Cepa u e€
COEIMHEHUS»

Hnousuoyanvuvie unu 2pynnogvie npoexmol no
meme «Cepa 1 ee COeAUHEHUS»

2.3

OO61as xapakTepuCcTHKa
XHMHYECKHX 3JIEMEHTOB V A-
TPYIIIBL.

A3or, hocdop u ux
COCTUHEHUS

OO0m1as xapakTEPUCTHKA SJIEMEHTOB
VA-rpynns.

A30T 1 ero BakHeuIme COCAMHCHU.

docdop u ero coeTMHEHUS

IIposedenue sxcnepumenma

— M3yyeHne XuMH4YECKNX CBOUCTB COJIEH
aAMMOHHUSI.

— KauecTBeHHas peaxiysi Ha MOH aMMOHHS |
dbocdar-uoH.

— [Tonyuenne aMmmuaka U U3y4eHHE €ro CBOUCTB.
— N3ydeHune CBOMCTB a30THOM KHUCIIOTHI.
Pewenue kauecmeennvix 3a0au u pacuémuulx
3a0ay BHICOKOTO YPOBHSI CJIOKHOCTH U
OJIUMITUAJHBIX TIO TEME «A30T €r0 COeTUHEHUS»
Hnousudyanvhvie unu epynnosvie npoeKmsi no
meme «A30T, Gocop 1 UX COSTUHEHHS

2.4

OO61mas xapakTepucTHKa
XUMHYECKHX JJIEMEHTOB
IVA-rpynmsl.

OO011ast XapakTeprCTUKA YIIEMEHTOB
IVA-rpynmsl.

VYriiepoa u ero BaxHeHIINE
COE/INHEHHSI.

IIposedenue sxcnepumenma
— AncopO1ust paCTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM.
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HaumenoBanue
pa3lIeioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxkanue oOyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Yriepon u KpeMHUM, UX
COEMHEHUS.

Kpemuuii u ero Baxxnemmme
COCJTMHEHUS

— [lonyuenue, cobupanue, paclio3HaBaHue U
U3Y4YEHHE CBOMCTB YIIIEKHCIIOTO rasa.

— B3aumusble npeBpaiienns kapooHaTOB U
THIPOKapOOHATOB.

— KauecTBeHHbIe peakiiuu Ha KapOOHAT- U
CHJIMKaT-UOHBI.

— [lonyuenue oxcupa yrinepona(IV) u uzyuenue
€r0 CBOMCTB.

— Pemienne skcneprMeHTalbHbIX 33124 110 TEME
«BakHelie HeMETaJUIbl U UX COCIUHEHUS.
Pewenue xauecmeennvix 3a0a4 u pacuémnvix
3a0ay pPa3IMYHBIX TUIIOB U YPOBHEH CI0XKHOCTH, B
TOM YHCJIE OJIMMIIMAJHBIX, 10 TeEME «YTIEPOa U
KPEMHUH U UX COCAVHEHUSD)

Pasne

J1 3. MeTaJIbl M UX COeIMHEHUS

3.1

OO01me CBOMCTBA METAJIOB

OO0mmas xapakTepucTuKa
XHUMHYECKHX 3JIEMEHTOB — METAJLIOB
Ha OCHOBAHUH UX IOJIOKCHUS B
[Iepuoauueckoit cucreme
XUMHYECKHUX deMeHToB 1. 1.
MeneneeBa 1 CTpOEHHS aTOMOB.
O01Ire XuUMIYECKHE CBOMCTBA
METAJJIOB

Koppo3sus meramios.

CIu1aBbl METANIOB.

O61ue crocoOb! MOTYYEeHUS
METaJUIOB. DIJIEKTPOIU3

IIposedenue sxcnepumenma

— B3aumojeiicTBre MeTalIoOB C BOJIOM, C
pacTBOpaMu COJIEN U KUCIIOT.

Pewenue kauecmsennvix 3a0au u pacuémmuvix
3a0ay4 pa3TUIHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJIC OJIMMITHAIHBIX, IT0 TeMe «O01ue
CBOMCTBA METAJLJIOBY.

HnousuoyanvHvle unu epynnogvle npoexkmul no
meme «CBOMCTBA METAJUIOB U MX IPUMEHEHUE»
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HaumenoBanue

Komnuectso OCHOBHBIE BHUJBI ACATCIIBHOCTHU
Ne pa3lIeioB U TEM Coneprxkanue oOyueHus
4acoB oOy4aromuxcs
y‘-I€6H01“O npcaMcETa
3.2 | Baxueime MeTauIbl M UX ) Meramibsl A-rpynn. Lllenounsie IIposedenue sxcnepumenma
COCIUHCHUS METaJUIbl M UX BaXKHCHIIIHE — OkpanimBaHue MiaMeH! COJISIMA METAJLJIOB.
coenuHenus. ll{enounozemMenbpHbIe — B3anmoneicTBre ruIpOKCUA0B HATPUS U
METaJIbl, MArHUM U UX BAKHCHIIINE Kasblus ¢ okcuaoM yriaepoaa(IV) u kucnoramu.
COCIUHEHUSL. — HMccnenoBanue cBOMCTB KapOOHATOB U
AJIOMUHUHN U €70 BayKHEHIIIE TUAPOKAPOOHATOB KAJIBIIUS, )KECTKOM BOJIBI.
COCIUHCHMUSL. — UccnenoBanne aM(pOTEPHBIX CBOKCTB
Mertamnst b-rpynn. Meas u cepeOpo | THAPOKCHUIOB aTFOMUHHUS U LIMHKA.
1 X BOKHCHUIIINE COCAUHCHUS. — M3yuyenue nporeccoB Moy4eHus THIPOKCHIOB
[luHK 1 ero BakHEHIINE JKele3a, MX XMMHYECKUX CBOMCTB.
coenuHenus. JXKeie3o u ero — XécTkocTh BOJBI U METOABI €€ YCTPAHEHHUS.
Ba)KHEHIIINE COCIMHCHUS — PemieHue sxcnepuMeHTaNIbHBIX 3a/1a4 110 TEME
«Baxaennie MeTaJjIbl U UX COSIMHCHUS)).
— KadecTBeHHbBIC peakiluy Ha HOHbI MarHus,
KaJIbLIMSI, AIFOMUHMS, [IMHKA, Kene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1).
Pewenue kauecmesennvix 3a0au u pacuémuulx
3a0ay pa3TUYHBIX TUTIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJIE OJUMIINAIHEIX, IO TeMe «MeTajlbl U
HX COCIHHCHMS)
Hnousuoyanvrvie unu epynnosvie npoexmsl no
meme «BaxkHeHIe METallJIbl M X COCIUHCHUS
Pasznen 4. Xumusi u okpy:kamomas cpeaa
41 BemectBa u matepuanisl B 2 Baxueiinine Bemecrsa u Buvinonnenue sxcnepumenma

JKU3HH YEIIOBEKA.
OCHOBBI 9KOJIOTMYECKON
TPaMOTHOCTH

MaTepuaibl, 00JacTH UX
MIPUMEHEHHUS.

HoBbie MaTepuaibl 1 TEXHOJIOTHH.
[IprHIMIIBI «3ETEHON XUMUNY.
XUMHUS U 30pOBbE. IKOIOTHUECKHE
pOoOJIeMBbI, CBSI3aHHBIE C

— Omnpenenenne KUCIOTHOCTU IPUPOIHBIX BOJ.
— MonenupoBanue npoiiecca 00pa3oBaHUs
KHCIIOTHOT'O JIOXK /15, U3YYE€HUE €T0 BO3CHCTBUS
Ha MaTepuabl

Hnousuoyanvusie unu cpynnosgvie npoekmaol no
meme
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HaumenoBanue
KomnaecTBo OCHOBHEIC BUABI ACATCIIBHOCTU
Ne pa3lIeioB U TEM Coneprxkanue oOyueHus
4acoB oOy4aromuxcs
y4eOHOTO TIpeIMeTa
COEIMHEHUSIMU yTJIepo/ia, a30Ta, «BerecTBa 1 MaTepuabl B dKU3HU YEIOBEKA.
CepBl, TSKENBIX METAJUIOB OCHOBBI HKOJIOTHYECKOM TPaMOTHOCTH
Pa3nes 5. O6001menne 3HaAHUH
5.1 | IloBTOopenue u 0600IICHIE 4 [ToBTOpEeHME M 0000IIICHNE 3HAHUH, Buvinoanenue skcnepumenma
3HaHU{ OCHOBHBIX Pa3/IeIoB MMOTYYECHHBIX IIPU U3YYECHHUH Kypca — Pemrenue sxcriepuMeHTaIbHBIX 3a1a4 110
KypcoB 8—9 Kiraccos XUMHHU 8—9 K1accoB TeMme «MeTansl, HeMeTaJlJIbl ¥ UX
COC/IMHEHHUS»
Pewenue kauecmsenmnvix 3a0au u
PAcuémuuix 3a0a4 Pa3lInIHbIX TUIIOB U
YpPOBHEH CIIOKHOCTH, B TOM YHUCJIE
OJIMMITUATHBIX, TT0 H3yYECHHBIM TEMaM
KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

Ne Tema ypoka Kou-Bo Kontpoabhnsle | [IpakTudeckue | JjieKTPOHHBbIE pecypChl
ypoKa 4acoB MepPONpUSATHS | H
JaboparopHbie
OIIbITHI
BemecTBo u xumnueckas peaxkuus (84ac)
1-2 [ToBTOpEeHue 1 yrirydieHue 3HaHui o 2 buobamnorexa HOK
BEIIICCTBE https://m.edsoo.ru/863dd8ba
3-5 OCHOBHBIC 3aKOHOMEPHOCTH MTPOTCKAHHS 3 1 Bubmmorexa [IOK
XMMHYECKUX PeaKIui https://m.edsoo.ru/863ddgba
6-8 DJEeKTPOIIMTHYECCKAS TUCCOIHAITHSL. 3 1 Bubimorexa [IOK
XUMHYECKHE PEaKIHH B PacTBOPax https://m.edsoo.ru/863dd8ba
Hemeranasl u ux coequnenus (13 yac)
9-10 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 2 bubaunorexka [HOK
sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/863dd8ba
11-13 OOmiast XapakTepUCTUKAa XMMHUYECKUX 3 1 Bubuamoreka [IOK
snementoB VIA-rpymmel. Cepa u eé https://m.edso0.ru/863dd8ba
COCIMHCHUS
14-17 OO61mas xapakTepUCTHKa XUMUYECKUX 4 1 Bu6anorexa [IOK
dIeMeHTOB VA-rpymmsl. A30T, Gochop u ux https://m.edsoo.ru/863dd8ba
COCIMHCHUS
18-21 OO61mas xapakTepuCTUKa XUMHUECKUX 4 1 1 bu6amoreka HHOK
sneMeHTOB [V A-rpymnmsl. Yriepona u https://m.edsoo.ru/863dd8ba
KPEMHUH, UX COCTMHEHUSI.
MeTaiibl M UX coeuHeHus (74ac)
22-23 OO011re CBOMCTBA METAJLIOB 2 butanorexka HOK
https://m.edso0.ru/863dd8ba
24-28 Baxxueiiine MmeTamisl U UX COSIUHEHUS 5 1 1 bubaunoreka HOK
https://m.edso0.ru/863dd8ba
XuMHS M OKPY:KaKOLIAsd cpena

28


https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba

29-30 BerecTBa u MaTepuaibl B )KU3HH 2 Bubmmoreka [IOK
CI0BCKA. https://m.edsoo.ru/863dd8ba
OCHOBBI 9KOJIOTHYECKON TPAMOTHOCTH
O0o0menne 3 HAHUT
31-34 [ToBTOpeHue 1 06001IeHNE 3HAHUI OCHOBHBIX | 4 buobaunoreka [HOK
pasziesnoB KypcoB 8—9 KiaccoB https://m.edsoo.ru/863dd8ba
HTroro: 34
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MATEPUAJIBHO-TEXHUYECKOE U UTH®OOPMAIINOHHOE OBECIIEYEHHUE

Y4eOHO-IPAKTUYECKOE U VUEOHO-TIA00PATOPHOE 000OPVIIOBAHUE:

1) [Tpubopsl, MpUCTIOCOOICHUS: KOMILIEKT MTOCY/IbI ¥ IPUHAUICKHOCTEH I IPOBEICHUS JTAO0OPAaTOPHBIX padoT 1
MPaKTUYECKHUX PaldoT.

2) PeakTuBbI 1 MaTEpUAIbI: KOMIUIEKT PEAKTUBOB JJIsi 0a30BOTO YPOBHSI.

3) Moaenu KpUCTAINTMYECKUX PEIIETOK.

VY4yeOHbIE TOCOOUS HA TEYATHON OCHOBE:

1) Tabmuipr:

ITepuonuueckas Tabnuia xumudeckux 3neMeHToB J.M.Menpaeneena;
Tabnuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUM, COJICH B BOJIE;
[TopTpeTs! yueHbIX;

DJIEKTPOXUMHUYECKUHN Pl HAMPSIKEHUS METAJIIOB

Jluteparypa

st yuurens:

1) I' ap a H. H. Xumust: 3anaunnk ¢ «momoraukom»: 8—9 kit. / H. H. I'apa, H. W. I'a6pyceBa. — M.: [IpocBemienue.

2) I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunust yueonukos ['.E. Pynsutuca, @.I'. @enbamana. 8-9 knaccsl/
H.H. I'apa. — M.: IIpocBemienue.

3) Papenkmii A.M. Xumus: nuaaktuueckuit Marepuail: 8-9 k. / A.M. Pageukuii. — M.: IIpocBerenue.

4) I'apa H.H. Xumus. Ypoxu: 8 k1. / H.H. I'apa. — M.: TIpocsemienue.

5) I'apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: [IpocBemienue.

6) bopoBckux T.A. Tectsl no xumuu. [leponavanbHbie Xxumudeckue nousaTus. Kucnopon. Bonopon. Bona, pactBopsl.
OcHOBHBIE KJIacChl HEOpraHu4Yecux coequHeHuit: § ki.: k yueOnuky I'.E. Pynsutuca, ®@.I". ®enpamana «Xumus. 8 kinace». — M.:
M3 narenscTBO «9OK3ameny, 2010.

7) bopoBckux T.A. TecTsl o XuMuH. IIEKTpoIUTHICCKAs auccoruanus. Kuciaopoa u cepa. A3ot u ochop. Yraepon u
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kpemHui. 9 knacc: k yueOnuky I'.E. Pym3utuca, @.I'. ®enpamana «Xumus. 9 knacey. — M.: U3natenbctBo «Ox3ameny, 2011.
8) Xumus. [locobue-penetutop as nmoctymnaromux B By3bl/ o pea. E.C.Eroposa.-Poctos v//1.: ®enukc, 2-3.-768c.

g ydammxcs:

1) I' ap a H. H. Xumus: 3agaunuk ¢ «rmomontaukom»: 8—9 k. / H. H. I'apa, H. W. I'abpyceBa. — M.: [IpocBeiienue.

2) Xomuenko WN.I'. COopHUK 3a/1a4 ¥ yIIpaXKHEHUH 1o XxumMuu st cpeanert mkomnsl/ M.I'. Xomuenko.- 2-e uz., ucrp. 1 nom. —
M.: OO0 «M13narensctBo HoBas BosHa»: M3natens YMepenkon. 2003. 214c.

3) YMK I'.E.Pym3utuc, ®@.I'.denpaman, Xumus.)

[lepeuens b poBeIX HHGOPMAIIMOHHBIX pecypcoB MHTEpHETA:

1.http://ege.yandex.ru/chemistry/

2.http://chem.reshuege.ru/

3.http://himege.ru/

4 http://pouchu.ru/

5.http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

6.http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya podg/rea d_online.html?page=3
8.http://www.zavuch.info/methodlib/134/
9.http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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