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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma Kypca BHEYPOUHOU NESATEILHOCTH «XUMHSI B SKCHEPUMEHTAX U
3ajayax» (lajmee — MporpaMma) COCTaBJIeHA g 8—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUM:

—  ®@enepaibHOTO  TOCYIApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa
OCHOBHOro oOmiero oOpa3zoBanusi (yTBEpKIEH MpukazoM MuUHUCTEpCTBa
npocsemienust Poccutickoit ®enepanmu ot 31 mast 2021 1. Ne 287);

— ®enepanbHOil  00pa3oBaTENbHONM MPOrPaMMbl  OCHOBHOTO  OOIIEro
oOpazoBaHus (yTBep KaeHa npukazoM Munmnpocsenienus Poccuu ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHBHBbIE JOKYMEHTbI:

— Vka3 Ilpesunenrta Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crparernu Hay4YHO-TEXHOJOTHYECKOTO pa3ButTus Pocculickoit denepannny;

— KowmmnekcHbli TJaH MEpPONPUATHM MO  MOBBIIICHUIO  KadecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOro 00pa3zoBanus Ha nepuon a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps1 2024 rona Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU NIESITENBHOCTH «XUMHUS B SKCIIEPUMEHTAX
U 3a7a4ax» oOycCioBJieHa HEOOXOAMMOCTBIO Pa3padOTKU CHEIUATbHBIX TPOrpamMm
OOy4eHHsI ¥  BOCHUTAHUS, CIOCOOCTBYIONIMX  TOBBINIEHUIO  KadyecTBa
MaTE€MaTUYeCKOr0 M €CTECTBEHHO-HAYYHOro 00pa3oBaHuUs, B TOM YHCIIE
MpeayCMaTPUBAIOIINX YIITYyOJIeHHOE U3yUeHUEe yUeOHOTO peMeTa « XUMUsD».

[Ipennaraemplii KypC BHEYPOUHOM NEATENBHOCTH HOIOJHSIET U PACIIUPSAET
nporpaMMmy Kypca XUMHUU 0a30BOTO ypoBHs. Peanuzanus mporpaMmbl MO3BOJIUT
BBIUTH 3a paMKH M3y4YeHUS XUMHUU Ha 0a30BOM YpOBHE, HUCIOJIB3YS (POPMBEI,
OTJIMYHBIC OT YPOUHBIX, U 00ECTICUUTh YIIyOJIEHHOE M3YYCHHE XMUMUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma Kypca mOpeaycMaTpUBAaeT OpraHU3alUI0  Pa3sHOOOpPA3HOM
JEATEIbHOCTH OOYYaloIIMXCsA, UX AKTUBHOCTb M CAMOCTOSITENIbHOCTh, COYETAET
WHIUBUIYAIbHYI0O W TPYNIOBYIO palOTy, TNpeanojaraer MpOeKTHYI H
UCCIIEN0BATENBCKYIO JEATEBHOCTD.

B mnepByro ouepenp mporpamma yuenaseT oco00€ BHUMAHUE BBIOJHEHUIO
OOYYarOIIMMHUCS XUMHUYECKOTO JKCIIEPUMEHTa — JIA0OpAaTOPHBIX OMBITOB U
MPAKTUYECKUX PaOOT, YTO MO3BOJUT MM HA MPAKTUKE H3YyYUTh 3aKOHOMEPHOCTH



MPOTEKAHUS XUMHUYECKUX MPOIECCOB, PA3BUTh MPAKTUYCCKUE YMEHUS W HABBIKH
IUIAaHUPOBAHMSI, TOATOTOBKM, TMPOBEACHHS, aHAIM3a M  HHTEpIpeTaluu
MOJIYYCHHBIX  OKCIEPUMEHTAJIbHBIX  PE3yJIbTaTOB, HAYYUThCA  INPUMEHSTh
TEOPETUUYECKHUE 3HAHUS I OOBICHEHUS] XUMUYECKUX MPOIECCOB, MPOUCXOASAIINX
B TOM YHUCJE€ B CUTyalUsX >XMU3HEHHOTOo xapakrepa. OCO3HaHHOE BBINOJIHEHUE
XUMHUYECKUX HKCIEPUMEHTAJIbHBIX paboT OyneT CrnocoOCTBOBATH IMOBBINICHUIO
MOTHMBAIIMM K M3y4YeHUIO XUMHH. [IporpaMMoil mpeaycMOTpeHO Takke perieHue
00y4aIOIUMHUCS] KaU€CTBEHHBIX M KOJUYECTBEHHBIX PA3JIMYHBIX THUIIOB U YPOBHEH
CIIOHOCTH, B TOM YHCII€ OJIMMIIMAJHBIX. DBBIMOTHEHUIO XHUMHYECKOTO
HKCIEPUMEHTAa U PEIICHUI0 33Jad 00sA3aTeNIbHO JIOJDKHO MPE/IIeCTBOBAThH
3HaKOMCTBO O0YYarOIIMXCs CO CBSI3aHHBIMU C HUMH 3JIEMEHTAMU COJIEPKaHUS.

[TporpamMmMa Kypca BHEYpOUHOH AESATENbHOCTH «XUMHS B SKCIIEPUMEHTAX U
3a/1ayax» MOXKET ObITh BOCTpeOOBaHa 00y4atOIIMMUCA, KOTOPbIE MOTUBUPOBAHBI K
OCO3HAaHHOMY BBIOOpY TMpodeccuid, CBSI3aHHBIX C MPUMEHEHHEM XUMHUYECKUX
3HAHUM.

Heapb 4 32124 Kypca

[leas nmaHHO#M mporpamMMbl — 00€CHEeUUTh WHAUBUAYaTbHBIE MOTPEOHOCTH
oOydJarommxcss B HW3YYEHWH XHUMHH B YCJIOBHSX, Korja Y4eOHBIH TUIaH
o0pa30oBaTeIbHON OpraHU3aliK MPeyCMaTPUBAET U3YYEHUE y4eOHOTo MpeameTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipensnaraemass  mporpaMma  yYUTBIBAE€T  ICHXOJIOIO-TIEJAarOrHYecKue
OCOOEHHOCTH COOTBETCTBYIOILIEH BO3pacTHOM kareropun oOydarommuxcs. Ee
OCBOEHHUE CIOCOOCTBYET Pa3BUTHIO y 00YUAIOUINXCS HHTEPECa K U3yUEHUIO0 XUMHUU
u cdepam JEATeNTbHOCTH, CBSI3aHHBIM C XWMHUEW, MOTHBAIMU K OCO3HAHHOMY
BbIOOPY COOTBETCTBYIOLIErOo MNpOoGMiIsi W  HANpaBIEHHOCTU JAajbHEHIIEro
oOy4eHus.

N3yuyenue Kypca HanpasJjeHo Ha popMmupoBaHue:

— CHCTEMbl XMMHYECKHX 3HAHUI KaKk KOMIIOHEHTa €CTEeCTBEHHO-HAyYHOUN
KapTUHBI MHpa, KaK OCHOBBI JUIsl TMOHUMAaHUS XHMHYCCKOW CTOPOHBI SBJICHUUN
OKpY>KaI0Illero MUpa, OCBOCHUE SI3bIKA HAYKHU;

— WHTEJUIEKTYaJIbHBIX CHOCOOHOCTEM W HMHTEpecoB oOOydarolmuxcs, Ha
IPOJI0JDKEHNE 00YUYeHUST HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHusI.

B pamkax pelmieHusi OCHOBHBIX 32/a4 NPOrpaMMbl JIO0JIKHO OBITH
ol0ecme4veHo:

— mnpuodIiieHre oOydaronMxcsi K CaMOCTOSITENIbHOW TI03HABAaTEIbHOM U
UCCJIEI0BATENBCKON NeATEIbHOCTH, K HAYYHBIM METOIaM TTO3HAHUS;

— (¢popMUpPOBaHNE MOTHBALIUU U PA3BUTHE CIIOCOOHOCTEHN K M3YUEHUIO XUMHUH;



— ¢opmupoBanue o00meld (QYHKIMOHATBHOM W €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXKAIOIEro MHpPA, MCHOJIB3Yys 3HAHUS U ONBIT, IOJYYCHHBIC NP H3Y4YCHUU
XMUMHH, TPUMEHATh HMX IpPU PEIIEHUHM MpoOJeM B IMOBCEJHEBHOW XKU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— OCO3HaHHME OOYYAIOUTUMUCS LEHHOCTH XWMHUYECKHUX 3HAHUN B IKU3HH
YeJI0BEKa, MTOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYJIbTYPBI, HEIPUATUE EUCTBUM,
MIPUHOCSIIMX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— IproOpeTeHre 00yYaroIMMHKCS ONbITa CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEILHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Iporecce

[Iporpamma kypca «XuMHUS B 3KCHEPUMEHTaX W 3a7adyax» paccuMTaHa Ha
peanu3anuio B TeueHue 68 ydyeOHbIX YacOB B paMKaX BHEYPOUHOMU JIEATEIbHOCTH B
8-9 kiaccax (34 gaca B 8 xiacce u 34 yaca B 9 kiacce); JaHHBIN Kypc MOXET ObITh
NPEIOKEH OOy4YaroMIMMCSl B KaYECTBE OJAHOIO0 M3 CYIIECTBYIOIIMX MO BBIOODY.
[Iporpamma SIBISE€TCS COAEPKATEIBHBIM W METOJWYECKHM OPHEHTHPOM U1
COCTaBJICHUS MelaroraMu pabo4yux IporpamMmm.

[IporpamMmma Kypca BHEYPOUHOU JEATEIBHOCTH «XHUMUS B DKCIEPUMEHTAX U
3a/layax» HamnpaBlIeHa Ha JOCTH)KEHHE pPe3yJIbTaTOB, KOTOpbIE IOMOJHSIOT U
yrayossitor  copMynupoBaHHble B (denepanbHOM pabodeilt mporpamme 1o
yueOHOMY mpeameTy «Xumus» (0a30BbIii YPOBEHb) TpeOOBaHUSI K MPEAMETHBIM
pe3yabpTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOLUXCsl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, ~COYETAlOT WHJMBUIYaJbHYI0 U TPYNIOBYIO palOTHI.
CTpyKTypupOBaHUE TEMATUYECKOTO IUIAHUPOBAHMS B MPOrPaMME COOTBETCTBYET
HOPSAIKY U3yYEHUS Pa3/IesioB U TEM XUMHUH Ha 6a30BOM YpPOBHE B OCHOBHOM IIIKOJIE
U o0ecrieyrBaeT TEM CaMblM IPEEMCTBEHHOCTh YPOYHOM UM BHEYPOUHOMH
NEeSATETbHOCTH.

[IpensioxkeHHbIE  DJIEMEHTHI  COJAEpPX aHUS U BUABl  JIEATEIbHOCTU
oOyJarolmuxcss MOTYT OBbITh KOHKPETU3MPOBAHBI C YYETOM WHIUBUAYATbHBIX
3arpocoB oOydvarommxcs. Pacmpenue conxepkaHus M BUIOB JI€ATEIbHOCTH
CBSI3aHO C BO3MOYKHOCTBIO BBIOOpa IMENaroroM pa3jiuyHbIX BapHAHTOB Y4YeOHO-
METOJMYECKOr0 OOECreueHus Kypca, a TaKKe C CYUIECTBYIOIIMMHU YCIOBUSIMU
HIKOJIbHOM MH(OPMALIMOHHO-00pa30BaTENIbHOMN Cpebl.

Jlig 3HakoMcTBa OOywarommxcs ¢ NpodeccusMy, CBSI3aHHBIMU C XUMHUEH U
XUMHUYECKOM HAyKOW, WM TOBBIIIEHUS MX MOTUBALMM K H3YYEHUIO XHMHHU
PEKOMEHIYETCsl BKJIIOYUTH B MPOrpaMMy 3KCKYPCUM B pPETMOHANbHBIE MY3€H,
npeanpuAtus, By3bl. ConaepkKaTelbHbIE 3JIEMEHTBl MPOrpPaMMbl MO3BOJISIFOT



OpraHWU30BaTh HAa WX OCHOBE MPAKTUYECKYI0 U TOMCKOBO-HCCIEIOBATEIHCKYIO
JeATEIIBHOCTh, PE3YyJbTaThl KOTOPOM MOTYT OBITh MCIOJB30BaHbI MPH peaiu3aliuu
OOyJaromMUMHUCS  MHAUBUIYAIbHBIX  IPOEKTOB. TeMBbI  IMPOEKTOB  TaKXKe
PEKOMEHIOBAHO BBHIOMPATh C yUETOM PErHOHAIBHOMN criel(PUKH.

JlanHast pabouasi mporpaMMa SIBJISIETCS THOKOM U MO3BOJIIET BHOCUTH U3MCHEHUS
B XOJI€ €€ peaau3alu B COOTBETCTBUHU CO CIIOKMBIIMICS cuTyauuen. B cBs3u ¢
JOTIOMTHUTEIHPHBIMA ~ JHSAMH  OTJbIXa, CBS3aHHBIMH C TOCYJapCTBEHHBIMH
Mpa3gHUKaMH, Ha OCHOBAaHWUW KalleHAapHOro y4eOHoro rpaduka, Oyner
dbaktuyeckn nmaHo B 9 kmacce 33 uyaca. CokpallleHHe IPOM30HIET 3a CueT
VIUIOTHEHHUS MaTepHaa.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJHbHOCTH
«XHUMMUA B IKCIIEPUMEHTAX U 3ATAYAX»

8 KUIACC

Paznen 1. IlepBoHayasibHbIe XMMUYECKHE MOHATHS

Xumus — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUUECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Ponb XMMHUM B KU3HU YEJIOBEKA. XHUMHS B CUCTEME
Hayk. Tema wu BemjectBa. Du3MyecKue W XUMHUYECKUE CBOWMCTBA BEIIECTB.
ArperaTHble COCTOSIHHMSI BeHIECTB. [IOHATHE O TEOPETUUECKUX U IMIIUPUUYECKUX
METOJaX TMO3HAaHMUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss O HaydYHOM
MO3HAHUU HA AYMIIUPUYECKOM YPOBHE. S3bIK XUMUHU.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BelecTBaMu. O0opy0BaHKe
IIKOJLHOM XHUMH4YEeCKOM Jabopatopuu. IIpaBuiia Oe3zomacHoro ooOpaileHus ¢
BEIECTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM.

UYucteie BemectBa M cMmecu. CrocoObl pasgeneHuss cmeceil. Ounctka
BEIIECTB.ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIEMEHTBL. I[IpoCcThie M CIOKHBIE
BelllecTBa. MeTasuibl 1 HEMETAJLIbI.

Xumuueckas ¢opmyna. OTHocuTenbHass aroMHas macca. OTHOcCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast [0 XMMHYECKOTO JJIEMEHTAa B COCIMHEHUMU.
Haxoxaenue npocreiimeit (popMysbl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monb. MonsipHas macca. Pacuetsl o dopmyniam
XAMHUYECKUX COEIMHEHUU. MomsipHas Macca cMmecd BelecTB. MouibHas J0JIs
XUMHUYECKOTO dJIeMEHTa B coeAuHeHHH. Haxoxnaenue mnpocreimei ¢GhopMyibl
BEILIECTBA 10 MOJIBHBIM JOJIIM 3JIEMEHTOB.XUMHUYECKasi peakus U €€ MPU3HAKU.
YcnoBus NPOTEKaHHWs XUMUYECKUX peaknuii. XUMHUYECKHME YpPaBHEHUSA. |HIIbI
XUMHUYECKUX peakiuii. PacyeThl Mo XUMHUYECKUM YpaBHECHHSIM.

IKcnepumenmanvbHoe usydeHue euecms U A61eHUl:

— N3yuenue u omnucanue QU3NYECKUX CBOWCTB OOpa3llOB HEOPTaHMYECKHUX
BEILIECTB.

— IpaBuna pabotsl B 1abopaTopuu U MpuUeMbl 0OpaIeHus ¢ JIabopaTopHBIM
00opyI0BaHUEM.

— Pa3nenenue cmecel.

— Onucanue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLJIOB.

— HaGmogenne pu3nyecknux u XMMUYECKUX SIBJICHHM.

— HabGmronenne u omucaHvue MPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKIIUN
Pa3HBIX THUIIOB.



Pemenue pacueTHbIX 3amad 1o (GopMyliaM W ypaBHEHUSM XHUMHYECKUX
peaKuui pa3InuHOIO YPOBHS CI0KHOCTH, B TOM YHCIIE OJTUMITHAIHBIX.

Pa3znen 2. BaxkHeiiime npeacTaBUTe I HEOPraHM4eCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. 3akoH ABorajapo. MolisipHblil 00bemM
razoB. OTHoOcUTENbHAas IUIOTHOCTh Tra3oB. OmnpeneneHue OTHOCUTEIbHOU
MOJIEKYJIIPHOI Macchl Ta3000pa3HOr0 BEUIECTBA MO H3BECTHOW OTHOCHTEIBHOMN
I0THOCTH. OOBbEMHBIE OTHOILICHUS Ta30B MIPU XUMUYECKUX PEAKIUSX.

Kucnopon. Oxcunpl. Ilpumenenne xucinopoaa. CrocoObl NOJy4EeHHS
KHUCIIOpOJia B JIa0OpaTopuu U npombinuieHHoCcTH. [lonsiTue o karanuzarope. O30H
— QJUTOTPOIHAS MOAU(PUKALINS KUCIOPOIA.

TernoBodt »hdEKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U SHIOTEPMUYECKUE PEAKIIUU.

Bonopon. Haxoxnaenue Bogopona B mpupoje, GU3MYECKUE U XUMHUYECKUE
CBOICTBa, IPUMEHEHHE, CIOCOOBI oJTydeHUs. [loHsATHE O KHCITOTaX U COJISX.

Bonma. ®usnueckue cBoicTtBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
CriocoObl BbhIpaKeHHsS] KOHILIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacCTBOPEHHOTO
BEILIECTBA, MOJIApHAs KOHIIEHTpaius. Poiib pacTBOpOB B MPUPOAE U B KU3HU
YeJoBeKa.

Xumunueckne cBoiicTBa BoOAbL. IloHstne 00 ocHoBaHusx. Ilongarue 00
uHaUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE MPUPOJHBIX BO/I.
OxpaHa # oO4HMCTKa MNpUpOoAHBIX Boa.Knaccudukaius HEOPraHMYECKUX
coequHennit. Okcunpl. Knaccudukanus okcuaoB: cojeodpasyrouiue (OCHOBHbIE,
KHCJIOTHBIC, aM(pOTEpHBIC) U HEeCOae00pa3yroIme.

@u3nyecKkre U XapaKTEepHbIE XWMHUYECKUE CBOMCTBA OKCHAOB. llomyueHue
OKCH/JIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnotel. ®usnyecknue M XUMUYECKUE CBOMCTBA KHUCIOT. llomydeHue KHUCIOT.
Kucnotsl B npupojie, NpuMeHEHNE BaXKHEHIITUX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHH: IIENIOYM W HEPACTBOPHUMBIC
ocHoBanwms. Illemoun, ux cBoiicTBa W cmocoObl moiydeHus. HepacTBopumsbie
OCHOBAHMsI, UX CBOMCTBA U CIIOCOOBI IMOTYUYEHUS.

AmdotepHocTs. [loHATHE 00 aMPOTEPHBIX THAPOKCHUIAX U TIOTyUCHHUE.

Conu. ®Duznueckue W XapakTEpHblE XHMMHUYECKHE cBoWcTBa. llomydyeHue
COJIEH.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

IDKcnepumenmanvbHoe u3yueHue 8eujecme U sA6J1eHULL.:

— O3HaKkoMIIeHHE ¢ 00pa3aMi OKCHUIOB U OIICAHHUE UX CBOMCTB.



— [Nomy4enue, coOupaHue KUCI0poa, H3y4eHHE ero CBOMCTB.

— [onydyenue u cobupanue BoI0OpoOa.

— B3anmojielicTBrE KUCIOT C METAILUIAMHU

— IIpuroroBneHune pacTBOPOB C ONPEIACICHHOW MAacCOBOW  JIOJIEH
PaCTBOPEHHOI'O BELIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U LIEJI0YEH C HOMOUIBIO HHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAIIAMH, PEAKIUM HeWTpanu3anuu. Peakums
HEUTpaIM3alyu.

— B3aumogeiictBre pacTBopa cepHoit KuciaoThl ¢ okcuaoM Meau(ll).

— [losyyeHne HEpaCTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOWCTB.

— BrITecHEHME OHOTO MeTailIa IPYTUM U3 PacTBOPA COJIU.

— BzauMopenicTBre THAPOKCH/IA [IMHKA C PACTBOPAMU KUCIIOT U MIEITOYEH.

— Pemenne skcneprMeHTaNnbHBIX 3afad MO TeMe «OCHOBHBIE KIIACChI
HEOPTraHUYECKUX COCIUHEHUIN.

Pemenne 3amad ¢ MCIONB30BAHMEM MOHITHUM «MaccoBas JOJIsSI BEIIECTBA B
pacTBope»;  «MOJIsIpHAas  KOHLIEHTPALMS», C  HCHOJb30BAHHEM  KPHUBBIX
pacTBopuMOCTH. PelleHne pacueTHbIX 3aJady MO0 YPaBHEHUSIM XUMHUYECKHUX
peaKIuii pa3HbIX TUIIOB U YPOBHEHN CJIOKHOCTH, B TOM YHCIIE€ OJIMMITUAHBIX.

Pazgen 3. Ilepuoamueckuii 3akoH u Ilepuogmyeckas cucrema
xumuueckux jiemenToB .. MenaeseeBa.

CrpoeHne aToMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO- BOCCTAHOBUTENBHBIE
peakimu

[lepuognueckuit 3akoH .M. MengeneeBa. Ctpoenne artomoB. CocraB
aTOMHBIX snep. HM3oronbl. PannoakTUBHOCTb. OJEKTPOHBL.  DJIEKTPOHHAs
opOuTalb. DHEPreTHYECKUEe YPOBHH W TOAYPOBHH atoMma: S-, P-, d-opOuraim.
DOnexkTpoHHBIE KOHPUTYpAIMU M DIIEKTPOHHO-Tpaduyeckue ¢GOpMysbl aTOMOB.
@uU3NYECKUN CMBICIT MOPAIKOBOTO HOMEPA, HOMEpA NEPUOAA U TPYIIIIBI SJIEMEHTA.
CtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMUYECKHX 3JIEMEHTOB
ITepuonnueckoin cucrembl [[.M. MeHnneneeBa: pacrpelnesieHUe 3JIEKTPOHOB IO
OPHEPreTUYECKUM YPOBHSAM, TOAYpPOBHAM U opbOutanmsiMm. Dusmdeckuid CcMbICT
Ileproauyeckoro 3akoHa.

3aKOHOMEpPHOCTM M3MEHEHUSI pajinyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,
METAIIMYECKUX UM HEMETAUIMYECKUX CBOWMCTB MO TpynnaM U MEepUOaM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHUYECKHX AJIEMEHTOB B
nepyoAax M rpynmnax. XapakTepUCTUKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
noJjioxkeHuto B Ilepunoanueckon cucreme .M. Menneneena.



3nauenue [lepuoauueckoro 3akona u [lepuoandeckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB I Pa3BUTHUS Hayku U mnpakTuku. [[.M. MeHneneeB — ydeHbld U
IpaKIaHUH.

DIIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XUMHUYECKasi CBS3b.
Buapl XMMUYECKOM CBSI3UM: KOBAJCHTHAs TMOJISIPHAsA CBS3b, KOBAJICHTHAs
HETOJISIpHAS CBSI3b, MOHHAS CBsI3b. MexaHW3Mbl 0Opa30BaHHS KOBAJICHTHOW W
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTYpHBIE (GopMysbl BemiecTB. KaTnoHsl u
AHHOHBL.

Kpucrammmueckue u amopdHble BemiecTBa. THUIMBI  KPUCTALTUYECKUX
pELIETOK: HOHHAs, aTOMHAsA, MOJIEKYJISIpHAsA U UX XapaKTEPUCTHKHU.

Crenenp oxwucieHus. OrnpeneneHue CTENEHEd OKUCIECHHUS aTOMOB B
OMHApHBIX  coeNMHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
CocrTaBiicHME YpaBHEHHH  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN U
paccTaHoOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

JKCIEePUMEHTAJIbHOE U3yYeHHe BelleCTB U SIBJICHUM:

— O3HakoMJieHHE ¢ 00pa3laMu METAJUIOB M HEMETauioB. MoJenrpoBaHue
CTPOCHHSI MOJIEKYJ IIpU TIOMOLIM PHUCYHKOB, MOJEJIEH, OJJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

— OnbITHI, WUTIOCTPUPYIOUINE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemienne pacueTHbIx 3a1ad 1o GopMmyjaM U YpaBHEHHUSIM XUMUUYECKUX peaKIui
Pa3HBIX TUIIOB U YPOBHEMN CIIOAKHOCTH, B TOM YUCIIC OJTUMIINATHBIX.

9 KNIACC

Paznen 1. BemecTBO U XMMHYECKAsl peaKUusi

[ToBTOpEHNE OCHOBHBIX pa3leNioB Kypca 8 kiacca. Ilepuoanueckas cucrema
XUMHUUYECKUX 3JIEMEHTOB B CBETE MPEACTABICHUN O CTpoeHUM aTtoma. CTeneHb
OKHCJIEHUS M BaJEHTHOCThb. lIpeincraBieHHE O MEPUOJMYECKOW 3aBUCHUMOCTHU
CBOMCTB XHWMHUYECKHUX DJJIEMEHTOB (DJICKTPOOTPHUIATEIBHOCTh, OKHUCIUTEIIBHO-
BOCCTAHOBHUTEJbHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOWMCTBAa OKCHJIOB H
TUAPOKCHUIIOB) OT CTPOEHHUS aTOMa.

Buabsl XuMHYEeCKON CBSI3U: MOHHAs, KOBaJEHTHAas (HEMOJISApHAsl, MOJIApHAs);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

Tumnel KpUCTAIIMYECKUX PEUIETOK — aTOMHAas, WOHHAasA, MeTaJIM4yecKas,
MOJIEKYJIIpHAsI — 1 OCOOEHHOCTH UX CTPOCHHUSI. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEMIETKH U BUAA XUMUYECKON CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEaKUUh. DJIEMEHTHI
XUMHYECKOW TEPMOJMHAMUKHU. ODHEPreTUKa XUMHUYECKUX peakuuil. TersioBoi
dhpDHEeKT XUMHUYECKOW peakiuu. OK30- U DHJAOTEPMHUYECKHE  PEaKIIUH,
TEPMOXUMHUYECKUE ypaBHEHUs. 3aKOH ['ecca v ero cieacTBuUs.



[loHATHE O CKOPOCTM XMMHYECKOW peaKIUH. 3aKOH IEHCTBYIOIIUX Macc.
@akTOphl, BIAUSIOMIME HA CKOPOCTh XMMHUYECKON pEaKkIMU. DHEPrusi aKTUBALUU.
[Tonsarue o katanuze. DepMeHThl. UHTHOUTOPHI.

OOpatumbie U HeOOpaTUMbIe XUMHUECKUE peakiuu. [loHsaTHE 0 XUMHYECKOM
paBHOoBecuu, npuHoun Jle Illarenve. VYcioBud CMENIEHHS XUMHYECKOTO
paBHOBecusi. DakKTOphI, BIUSIONIME HA COCTOSIHUE XMMHUYECKOTO PABHOBECHSI.
[IporHo3upoBaHrue BO3MOXKHOCTA NPOTEKAHUS XUMHUYECKUX MPEBpalleHUil B
pPa3TUYHBIX YCJIOBHSX Ha OCHOBE IMIPEACTABICHHA 00 HW3YYEHHBIX JJIEMEHTaX
XUMUYECKON KNHETUKU U TEPMOJUHAMHUKHU.

OKUCINTETBbHO-BOCCTAHOBUTEIIbHBIC peakuu. OKucCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIEeHUd. Baxueilmume oxucautenun W BoccraHoBUTENH. (COCTaBJIEHUE
YpPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C HCIOJIb30BaHUEM
METO0/1a AJIEKTPOHHOIO OanaHca.

DJIEKTPOJIUTHYECKAs JUccolMalus. XUMHUYECKHE pEaklMu B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  JucconManuu. PacTBopeHue kak  (Qu3MKo-
XUMUYECKUN TIpollecc. DNEKTPOJIUTHl U HEdNEKTposuThl. CuiibHble U cialOble
anekTponuThl. CTeneHb AUCCOUMaliM, KOHCTaHTa aAucconuaunuu. HoHHOoe
pou3BeAeHue BoAbl. Bonopoanslii nmokasarens. MHAMKATOPEI.

Peakuun noHHOTO OOMEHa. Y CJIOBUSI TPOTEKAHUS peaKluii HOHHOTO OOMEHa.

I'maponu3 coneid. loHHBIE ypaBHEHUS THAPOIU3a COJNEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

IJKcnepumenmanvbHoe u3yueHue 8eujecme U A61eHUIL.:

— H3y4yeHne 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW pPEaKIMH OT Pa3IMYHbIX
(bakTopoB.

— Pemenne »skcnepuMEHTaNbHBIX 3a7ad 1Mo TeMme «OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIC PEAKIINI.

— Peakiuu nonHoro ooMeHa.

— PacniozHaBaHue pacTBOPOB COJIEN C MOMOUIBIKO HHIUKATOPA.

— Pacno3HaBaHue HEOPraHMYECKUX BEUIECTB C MOMOIIbI0 KaYeCTBEHHBIX
pEaKIMid HA UOHBI.

Pelienrie KaueCTBEHHBIX 3a7a4 W PACUETHBIX 3a7ad PAa3JUYHBIX TUIOB M
YPOBHEH CJOKHOCTH, B TOM UYHCII€ OJMMIIMAIHBIX, MO TemMaM «OCHOBHbIE
3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX PEAKUU», «DIEKTPOJIUTHYECKAs
JUCCOUHALNS. XUMUUECKNE PEAKIIUU B PACTBOPAXY.

Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKHUX IJIEMEHTOB, TPOCTHIX BEILIECTB, AJTIOTPOIIHSL.



OO6urast xapakTepucThKa rajoreHoB. OU3NYecKre U XMMHYECKHUE CBOMCTBA,
CIOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSUHEHUM.

OO01mast xapakTepUCTHKa XUMUUECKUX AeMeHTOB VIA-rpynmbl. usznueckue
U XUMHUYECKHE CBOWMCTBA, CIOCOOBI MOJYyYEHUS M TPUMEHEHUS Cephl U €€
BAKHEUIIINX COCTUHECHUM.

OO01ast XapakTepUCTUKa XUMUYECKUX 31eMeHTOB VA-rpymmbl. Ouznueckue
U XMMHWYECKHE CBOMCTBA, CIIOCOOBI MOJIY4YEHHUS W TPUMEHEHHE a30Ta U €ro
BAXHEHIINX coeanHeHn. Pusnueckue W XUMUYECKHE CBOICTBA, CIIOCOOBI
MOJIy4eHUs ¥ pUMeHeHue Gocdopa 1 ero BaXKHEHIIINX COSAUHEHU.

OO01mast xapakTepuCTUKa XUMUUYECKUX AieMeHTOB |IVA-rpynmnbl. dusznueckue
U XMMHUYECKHE CBOMCTBA, CIMOCOOBI MOJYyYEHUS W NMPUMEHEHHUE YIJIepoJa U €ro
BaXKHEHIMX coenuuenuil. [lonsitue 06 agcopOuuu.

dusznyecKue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJYUYECHHUS! U MPUMEHEHUE
KPEMHHS ¥ €r0 BAKHEUIINX COCTUHEHUM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHU:

— O3HakomiIeHHE ¢ 00pa3iamMu MPUPOIHBIX XJIOPUIOB (TaTOTeHUIOB).

— N3ydyeHune CBOMCTB COISHOU KUCIIOTHI.

— KauecTBeHHbIE peakiiuu Ha XJIOPUI-, OPOMUI- U NOJAUI-UOHBI.

— Ilomy4yeHue COITHON KUCTIOTBI, U3YYEHHE €€ CBOMCTB.

— M3yyeHne XUMHYECKUX CBOMCTB pa30aBIIEHHON CEPHOU KHCIIOTHI.

— IIpoBeneHne KaueCTBEHHBIX peakuuid Ha cyiab(pul-, CyIbPuUT- U cyibdar-
HOHBI.

— M3ydenrne XuMHUYECKUX CBOMCTB COJIEH aMMOHMUS.

— KauecTBenHas peakiysi Ha HOH aMMOHUs U (ochaT-uoH.

— [lonmyyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.

— M3yueHne CBOMCTB a30THOU KHCIIOTHI.

— AncopO1iust paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— Ilonydenue, cobupanue, paclio3HaBaHHE U U3YyUYCHHE CBOMCTB YTJIEKUCIIOTO
rasa.

— B3aumHbIe npeBparieHus KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUITMKAT-UOHBI.

— ITosyuenue okcuna yraepoaa (1V) u nsyuenue ero cBOMCTB.

— Pemenue sKkCriepuMEHTANBHBIX 337a4 N0 TeMe «BaxHenIre HeMeTauibl U
UX COCTUHEHUS.

Pewenue xauecmeennvlx 3a0au u pacuemHvlx 3a0ay PaA3IAYHBIX TUIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCJE OJMMIHAAHBIX, IO pazaeny «Hemeramnsl u ux
COCTMHEHUSD»

Pa3pen 3. MeTaJiIbl M MX CO€THHEHUS



OOmme cBoiictBa MetayuioB. OOmias xapakTepUCTUKAa XHUMHUYECKHX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX TOJI0kKEHUs B [lepuonnueckoi cucrteMe
xuMudeckux sneMeHToB J[.M. MenpaeneeBa u ctpoeHusi atroMoB. Metaisl A- u b-
TPYIIL. DJEKTPOXUMHUYECKUN Psii HanpsDKEHUH MeTayuoB. OOIIMe XUMHYECKHE
cBoiictBa MeTawoB. OOmue CrocoObl TONYYEHUS METAUIOB, METAJLTyprusl.
DNEKTPOJIN3 PACIUIaBOB M PACTBOPOB COJICH KaK OJMH U3 CIIOCOOOB TOJyYCHUS
MeTtauioB. [loHATHE O KOPPO3WHM METAIOB, OCHOBHBIEC CITOCOOBI 3aIIUTHI MX OT
Koppo3uu. CIuiaBbl METaJIIOB.

Mertamibsl A-rpynn. IllenouHble METAUIBI U MX BaXKHEHIINE COCAUHECHUS:
dbuznueckue M XUMHUYECKHE  CBOWMCTBA, TMOJy4YeHHE U  IPUMEHEHHE.
[[lenoyHo3eMeNbHBIE METAIBI U WX BAKHEWINWE COEIUHEHUA: (PU3ndeckue u
XUMUYECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE. AJIIOMUHUN: (U3NYECKHE U
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U TUIPOKCHUAA
ATIOMUHHS.

Mertamnel b-rpynn. OO0mias xapakTepucTuka MeTajuioB b-rpynn (moOGouHbIX
NOATpyNI): noyioxkeHue B Ilepuoanueckoi cucreme xuMuueckux sneMenTon . U.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJICHUE «IIpOBaay AJIEKTPOHA HA
puUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJIH, cepedpa. BajgeHTHbIe cOCTOSTHUS aTOMOB
d-a1eMEHTOB, CTCNEHM OKHCICHHS aTOMOB B COCIMHEHHUSAX. 3aBHCHMOCTb
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIUHEHHM (Ha TpUMEpPEe COCIMHEHUN Xpoma).
[TepBoHayanbHbIC NPEACTABICHUA O KOMIJIEKCHBIX COCIUHEHUSX.

Menp u cepebpo, ux BaKHEHITNE COSAMHEHUS: (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa, TmoOJyYyeHue u TmpumeHeHue. IIpencraBinenuss o0 aMMHUAYHBIX
KOMILJIEKCcax cepedpa u Meu.

[{uHK ¥ ero BaKHEHIITNE COeNMHCHUS: (DU3NUSCKUE M XUMUUCCKHUE CBOMCTRBA,
MoJIyuyeHue U npuMeHeHue. AMGOTEepHbIE CBOMCTBA OKCUAA U THIPOKCHIA IIMHKA.

Kenezo: crpoeHue aroma, CTENEHU OKUCIEHUS, (PU3NYECKUE U XUMUYECKUE
CBOICTBA, MoJlyueHne u npumeHeHue. Oxcuapl, ruapokcuasl u conu xenesa(ll) u
xenesa(lll), ux cocras, cBOCTBA U MOJyYECHUE.

IKCcnepumeHmaibHoe usydeHue ewecms U A61eHul:

— B3anmopeicTBue METAJIOB C BOJIOM, C PACTBOPAMU COJIEH U KHUCJIOT.

— OkpalllBaHHE TJIAMEHU COJISIMU METaJIJIOB.

— B3aumoneicTBue rupOKCUIOB HATPUSI U KaJbIUMA C OKCHUIOM YIJepoja
(IV) u kucnoramu.

— MHccnenoBanre CBONCTB KapOOHATOB M THUJIPOKAPOOHATOB KaJIbIIMS,
KECTKOU BOJBIL.

— HccnenoBanne aMpOTEpHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA.



— M3ydyeHne nmponeccoB MOMydYeHUs THAPOKCHUIIOB XKENE3a, UX XUMHUYECKUX
CBOMCTB.

— JKecTKOCTh BOJIbI U METO/BI €€ YCTPAHCHMUS.

— PelieHne sKCriepuMEHTAIBHBIX 3aa4 10 TeMe «Baxuenmme MeTamibl U UxX
COEIUHECHUSD.

— KadecTBeHHBIE peaklMM HA WOHBI MAarHusi, KajablWs, aJIOMUAHUS, IIUHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

PemieHrne kadyeCTBEHHBIX 3aJlad M PACUETHBIX 3aJad Pa3JIMYHBIX THUIIOB H
YPOBHEH CJI0XKHOCTH, B TOM YHCJIE OJMMIIMAAHBIX, MO pazfeny «MeTamisl U ux
COCAVHEHUSD)

Paznen 4. XuMus 4 OKpy:KawIas cpeaa

BakHeiiline BellecTBa M Marepuanbl, 00JacTH HX MNpuMeHeHusa. HoBble
MaTepHUasbl U TEXHOJIOTHH. [ [pUHIIUIIBI «3€JIEHON XUMUW.

XUMHST U 340pOBbE. 3HAUCHUE HM3YYAEMbIX XHUMHUYECKHX 3JIEMEHTOB U HX
COoeIMHEHUH 7151 (DYHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpebl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COEMHEHUSIMHM YIJIEPOJA, A30Ta, CEPBI, TSHKEIBIX METAJUIOB. [loHsATHE
o I[TJIK. Ponp xumuu B peiieHnr SKOJIOTHIECKUX TPOOIIeM.

IKCnepumMeHmaibHoe usyueHue 8eujecms U sa61eHul:

— OnpeneneHne KACIOTHOCTH MTPUPOIHBIX BOJ.

— MopenupoBaHue mpoiiecca 00pa3zoBaHusi KUCIOTHOTO O/, U3YYEHUE €T
BO3JCHCTBUS HA MaTEPHUATIBI.

Pazgen 5. IloBropeHue m 00001IeHHEe 3HAHMIA OCHOBHBIX pPAa3/1eioOB
KypcoB 8-9 kiiaccoB

[Tepnoanueckuii 3akoH U [lepruoguueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEJCTABJIECHUN O CTPOCHUS aTOMa.

Buasl xuMuueckol CBA3M. 3aBUCHUMOCTH CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMUYECKOU CBS3H.

Knaccuduxanus xumuyeckux peakuuii. [IporHo3upoBaHne BO3MOXXHOCTH
MMPOTEKAHUSI XUMHYECKUX NPEBPALICHUNA B PA3JIMYHBIX YCIOBUSX HAa OCHOBE
MPEICTABICHUN XUMUYECKON KUHETUKU U TEPMOIUHAMUKH.

XuMUYeCcKHe peakiuu B pactBopax. ['maponus coneil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH. DIEKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBaHUW M COJEH B CBeTe MNPEACTaBICHUNU 00
AIEKTPOJUTHYECKON  JUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusX.

IKCnepumeHmaibHoe usydeHue ewecms U A61eHu:



— Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «MGT&J’IJ’IBI, HEMCTAJIJIbI U UX
COCIUHCHU).

Pewenue xauecmeennvix 3aoau u pPacHemHnsblx 3a0ay Pa3JINYHbIX THUIIOB H
ypOBHeﬁ CJIO0KHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAaM.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Peanuzanusi mporpaMMmbl Kypca BHEYPOUHOW [EATEIBHOCTH «XHMUS B
HKCIIEPUMEHTAaX UM 3ajJlauyax» HampaBjieHa Ha o0OecleueHue JIOCTHKCHUS
00y4arOIIMMUCS JUYHOCTHBIX, METaIpeIMETHBIX u MIPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuuecxoe 6ocnumanue:

— MPOSIBIICHUE IIEHHOCTHOI'O OTHONIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY W HCTOPUUYECKOMY HACJIEAUIO;

— T[IOHMMAaHUE€ 3HA4YCHUSI XUMHUUYECKONW HayKu B KWU3HU COBPEMEHHOTO
oO0IIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BJIAJETh JOCTOBEPHOM MHGpOpManmuend O NeperloBbIX
JIOCTUKEHUSIX U OTKPHITUSIX MUPOBON U OTEUECTBEHHON XUMUU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX OO0 YCTPOWCTBE MHpa U
00IIIeCTBA;

2) epasicoancrko2o 80CNUMAHUSL:

— TMPENCTABICHUE O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEIbCKOW, TBOPYECKOW W JAPYTUX  BHUJAAX
NeSTEIbHOCTH;

— TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM JIEATEIIbHOCTH MPU BBITIOJIHCHUU
y4eOHBIX, TMO3HABATEIIbHBIX 3aJ]a4, BBITOJHCHHH XWMHUYECKHX DSKCICPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO W B3aUMOTIOMOIIM B MpoIecce y4eOHOU
JIEATEIIbHOCTH, TOTOBHOCTH OIIEHUBATh CBO€ TMOBEJAECHHUE M TMOCTYINKH CBOMX
TOBAPUILEHA C TMO3UIMU HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUAN ITOCTYIIKOB;

3) popmupoeanue yeHnocmu HAy¥YHO20 NOZHAHUSL:



— MUPOBO33pPEHYECKHE MPEACTABICHUS O BEIIECTBE U XMMUYECKON peaKiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U HEOOXOAMMBIE IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHMWE [IEHHOCTH Hay4YHOIO IMO3HAHMS U1 PA3BUTHS KaXKOr0 YeJIOBEKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIETIOM, POJIM U MECTa HayKu «XUMUSD» B
CUCTEME HAy4YHBbIX NPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUA IPUPOJIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1omypbl 300P0Gb L.

— OCO3HAHHME LIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBbIO, YCTAHOBKA Ha 370POBBI 00pa3 KU3HU;

— OCO3HAaHHE HEOOXOIMMOCTH COOJIIOJIEHUsI MpaBuil O€30MaCHOCTU IpH
oOpalieHn ¢ XUMUYECKUMH BEIIECTBAMU B yUYE€OHBIX U )KU3HEHHBIX CUTYalUsIX;

5) mpyooesoe socnumanue:

— (opMHUpOBaHUE LIEHHOCTHOI'O OTHOILIEHUS K TPYJOBOW AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEOBATENbCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K NpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) aKonoeuueckoe gocnumanue:

— OCO3HaHHe HEOOXOJUMOCTH OTHOILEHUS K MPUPOJE KaK UCTOUHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NMPUOOpPETEHNE ONbITa MIIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCIICICTBUUN JIJI1 OKPYIKAIOIIEN CPEBI;

— CHOCOOHOCTh MPUMEHATH 3HAHMS, MMOTYYaeMble NMPU U3YYEHUH XUMUU, JJIs
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW Cpeiou;

— aKTUBHOE HEIIPUATHUE NEUCTBUN, IPUHOCAIINX BPEIl OKPYKAIOLIEH Cpele;

— TOTOBHOCTh K YYaCTHIO B NIPAKTHUYECKON AEATEIBbHOCTU SKOJIOTMYECKOU

HarpaBJICHHOCTH.



METANPEIMETHBIE PE3YJIbTATHI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble JJoru4yeckme JeicTBUS:

— PacKpbIBaTh CMBICT XUMHUYECKUX MOHSATHH (BBLACIATH UX CYIIECTBEHHBIC
IPU3HAKHU, YCTAaHABIUBATh B3aUMOCBSI3b C IPYTUMU IMOHATUSIMHU);

— aHaJIM3UpoBaTh, CpaBHUBATh, 0000IIaTh, BBIOMpATb OCHOBAHUS IS
KJIaCCU(PUKAMU M CHUCTEMATH3allMd XHWMHUYECKUX BEIIECTB M XUMHYECKHX
pEeaKLHnii;

— YCTaHABIMBATh TNPUYMHHO-CICJCTBEHHBIC CBSI3U MEXIY OOBEKTaMH
U3YYCHUS;

— CTPOUTH JIOTMUECKHE PpaCCYKICHHUS (MHAYKTUBHbBIC, NEAYKTUBHBIE, IIO
aHaJIOTHH ),

— §peiaraTb KpPUTEPUM M BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTUBOPEUMS B M3y4aeMbIX MPOIECCAX U SIBICHUSAX;

— JleJaTh BBIBOJBI U 3aKIIFOUEHUS; YMEHUS MPUMEHSTH B MPOIIECCe TTO3HAHMS
NOHATUA (TPEAMETHBIE U METaNpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCTIONIb3yeMble B XHMMHHU, MPEoOpa3oBBIBATH MOJIENBHBIE TPEACTABICHUS
(XMMHYECKHI 3HAK, XUMHUYecKasi (hopmysia, ypaBHEHUE XUMUYECKOW pEeaKIuu) pu
pelieHny y9eOHbIX 3a1a4;

— XapakTepu30BaTh H3ydyaeMble XHMHUYECKHE BEIIECTBA W XHWMHUYECKHUE
pEaKuy C y4eTOM MOJENIbHBIX MPEICTaBICHHIA.

2) bazoBrle nccnenoBaTenbCKue NeHCTBUS:

— TPUMEHITh METOAbl HAYYHOTO TIO3HAHWS BEIIECTB H SBICHUA Ha
HMIIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW IMO3HABaTEIbHOM U
MPOEKTHO- UCCIIEI0BATEICKON ACSITEbHOCTH;

— aHaJnu3upoBaTh (PaKThl, BBIBIATH U (HOPMYIHpPOBaTH MpOOIEMY,
OTIPEAETATH LETb U 33J]a4H, COOTBETCTBYIOIINE PEUICHUIO MPOOIEeMbl; Mpe/iaraTh
OINKCATENbHYI0 WM OOBSICHUTEIbHYIO THUIIOTE3y M OCYUIECTBIIATH €€ IPOBEPKY;

IMPOBOJUTDH U3MCPCHUS HCO6XOI[I/IMBIX mapamMceTpOB, BEIYUCIICHWA, MOACIMPOBAHNC,



HAOMIO/IEHUsI U SKCIIEPUMEHTHI (peasibHble M MBICICHHBIE), CAMOCTOSITEIHHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS M BBIBOJBI IO
pe3ysibTaTaM IPOBEJEHHOTO OIbITAa, HCCIEIOBAaHUS, COCTaBISAThH OTYET O
poJeIaHHON padoTe;

3) PaGora ¢ undgopmanmei:

— OpPHUEHTUPOBATbCA B PAa3IMYHBIX HCTOYHUKAX HHGMOpManuu (Hay4HO-
NOMYJISipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcel MHTEpHETA);

— aHAJIM3UPOBATHh UHPOPMALINIO U KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTD
Y HEMIPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATH HH(POPMALIUIO, 3HAYUMYIO
JUIS pelieHusl yueOHOU 3aauu;

— MPUMEHATHh Pa3IUYHbIE METOJbl, MTHCTPYMEHTHI U 3aIPOChl MPU MOUCKE U
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

— BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETHPOBATH
uHMOPMAIUIO PA3IUYHBIX BUJOB W (opM MpeacTaBieHuss (cxeMbl, Tpadukw,
IyarpaMMbl, TaOJIUILbI, PUCYHKHU U APyTrHe GOpMBI);

— HCTIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEICTBA pabOThI ¢ XUMUYECKOM
uHdopMaIuei;

— MPUMEHATH 3HAKU U CUMBOJIBI, POpMyJibl, a0OpeBUATYpbl, HOMEHKIATYPY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaIJIS,IHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUA:

— YMEHHUE 3aJilaBaTh BONpPOCHl (B XOJe Auanora v (Wid) AMCKYCCHUH) TIO
CyllecTBY  oOcCyXJaemMol  TeMbl, (OPMYIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]auH;

— npuoOpeTeHHe OmblTa TMPE3CHTALUU  PE3YyJIbTaTOB  BBHINOJHEHHUS
XMMHUYECKOTO JKCIEPUMEHTa (Ja0OpaTOpHOIo OIbITa, Ja00paTOpHOl pabOTHI IO

UCCJIETOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBHOM U
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yuyeTa OOLIMX MHTEPECOB M COIJIacOBAaHUS MO3ULMH (00CYXAEHMs, OOMEH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALIMS COBMECTHBIX JECHCTBUH,
OIIpE/IENICHUE KPUTEPHEB 10 OLIEHKE KaueCTBAa BHINOJIHEHHON padOThI U JpyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OIPEACNATh LEIU ACSITENbHOCTH, TUIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
OPEJIOKEHHBIH aITOPUTM JEHCTBUI MpPH BBINOJHEHUHM 3aJaHUi C y4yeToM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO PE3YyJIbTaTa 3asiBJICHHOM LIETH,

— YMEHME HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IpEIaracmMble B
YCIIOBUHM 33JaHUI. — CAMOCTOSITEJIbHO BEIOMPATh CIIOCOO pelIeHHs yueOHOW 3a1aun
(cpaBHUBaTh HECKOJIBKO BapUAHTOB pPEIICHUsI, BHIOMpaTh HanOoJIee MOAXOASAIINN ¢
Y4E€TOM CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO padoOTy
IIPU pelIeHUU y4eOHOM UITH UCCIIeI0BATEIhLCKON 3a/1auu.

NPEIMETHBIE PE3YJIBTATHI

8 KUIACC

K koniy oOyuenusi B 8 kjacce IpeaMETHbIE pe3yJbTaThl W3YUYEHHs Kypca
BHEYPOUHOU JE€ATENTbHOCTH «XHUMHSI B OSKCIEPUMEHTaX W 3aJadyax» JIOJKHbI
oTpaxaTh CHOOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— pacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKUX TOHSATHI: aToMm, MOJEKyJa,
XUMUYECKUNA DJIEMEHT, MeTallJl, HEeMEeTalul, aJUIOTPONMs, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OAHOPOJHAas M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCUTEJbHAS aTOMHAas U MOJIEKYJsIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JI0JI1 XUMHUYECKOrO JJIEMEHTa B COEIMHEHUH,

MOHHpHBIfI O6’BCM, OTHOCHUTCIIbHAA IIJIOTHOCTb ra3oB, OKCH A, KHUCJI0Ta, OCHOBAaHHC,



CoJib, aM(OTEepHBIN OKCHZ, aM(POTEPHBIH THUAPOKCHJ, XUMHUYECKAas peaKIus,
KJaccu(UKaIs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0OKCHUSI, PEaKITUU
3aMEIleHUs], PEaKIUU OOMEHa, 9K30- U DHJOTEPMHUYECKHE PEaKIIMH; TEIJI0BOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHas KOHIIEHTpAIUs) B pacTBOpPE, MOJSIpHAs KOHIEHTpalLUs BELIECTBA B
pacTBOpe; DIIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKHUCJICHHS, OKHUCIUTEIH |
BOCCTaHOBUTEIH, OKHCJICHUE " BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUK, METO]T DJIEKTPOHHOIO OajiaHca;

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUH U
MIPUMEHATH T MOHITHUSA MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

— WCIOJIb30BaTh XHWMHMUYECKYIO0 CHMBOJIUKY JUIsl COCTaBiieHUs (Gopmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

— ONpeAeSITh BaJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTETNICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIacCy COEMHEHUH 1o hopMyiam, BUAbl XUMUYECKON
CBSI3U (KOBAJICHTHON U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

— PacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHHS MacChl BELIECTB, IOCTOSIHCTBA
cocraBa, llepumommueckoro 3akona J[[.M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpUH, 3aKOHa ABOTAJIpO U €ro CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METO/IAX
MO3HAHMUS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUUECKUX METOAaX
MCCJICIOBAHUS BEIIECTB U U3YUCHUSI XUMUYECKUX PEaKIIU;

— JIEMOHCTPHUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX DJIEMEHTOB OT HUX TMoJoxeHus B Ilepuonnyueckoil cucTeme:
OMMCHIBATh U XapaKTepHu30BaTh TabmmuHyro ¢opmy I[leprmonnyueckoit cCuUCTEMBI
XUMHUUYECKUX BJIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHas noArpymnmna (A-rpymnmna)» u
«mobouHasa noarpynna (b-rpymnmna)y», «maibie nepuoab» U «O0NbIlINe TEPUOIbD,

COOTHOCHTDH O603Ha‘-IGHI/I$I, KOTOPBIC HMCHOTCA B Ta6J'II/II_[e «Hepnoz[quCKaﬂ



cucreMa xuMuueckux anemeHtoB .M. MeHnngeneeBa», €  YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
aJ1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b MOJIOKEHHS 3ieMeHTa B llepuogumueckoil cucreme ¢
pacrpeieIeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KJIacCU(UIUPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TerI0BoMY 3P (DEKTy);

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NUECKHE U XHUMHUYECKHE CBOMCTBA
MPOCTBHIX U CJIIOXKHBIX BEIIECTB: KUCIOPOJIa, BOJAOPO/IA, BOJIbI, OOIINE XUMUYECKUE
CBOWMCTBA OKCHJIOB, KHCJIOT, OCHOBAHHM U COJICW, TEHETUYECKYIO CBSI3b MEKIY
HUMH, TOATBEPKAAs MPUMEpPAMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIINIM;

— OIMKCHIBATH POJIb KUCIOPOJIa, BOAOPOa U BOJBI B TPUPOAHBIX MpOLIECCaX, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOYKHO€ MCITOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX
COCTaBa M CTPOCHMS, BO3MOXHOCTH MPOTEKAHHS XUMUYECKUX MPEBPAILICHHUI B
Pa3JIMYHBIX YCIOBUSIX;

— BBIYMCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0O XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH,
MAaCCOBYIO JIOJII0O XMMHUUYECKOTO dJieMEeHTa Mo ¢Gopmylie COCIMHEHUS, HAXOIUTh
pOCTEUITy0 (hOPMYITy BEIIECTBA IO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIECHTPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI [0 YPABHEHUSAM XUMHUYECKON PEaKIINy;

— peuaTh pacyeTHBIE 33/1a4M MO U3y4aeMbIM TEMaM Kypca XUMUU PA3TUYHBIX

THUIIOB U YPOBHA CJIOKHOCTH, B TOM YHCJIC OJUMIINAHBIC, BI)I6I/Ipa}I AACKBATHYIO



(GU3UYECKYI0 MOJIeTb, C HCIOJIb30BAHMEM 3aKOHOB M (DOPMYII, CBS3BIBAIOIIUX
bu3nYecKue BEINYHUHEI;

— MPUMEHSATh OCHOBHBIE OIEpaIliid MBICIIUTEIBHON JEATeIbHOCTU — aHalIu3 1
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEeMaTH3alluI0, KIIaCcCU(PUKAIIUIO, BHISBIICHUE
MPUYUHHO- CJICACTBEHHBIX CBSI3¢M — i1 M3Yy4YCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PeaKIui, eCTECTBEHHO-HAYyUYHbIC METO/bl MTO3HAHUS — HAOJIOJICHHE,
U3MEpPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealdbHBIM W MBICICHHBIA) — IS
OCBOCHHS YUCOHOTO CO/ICpIKaHMUS;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCICHHS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeToI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHABIWBATH CBS3M MEXIY pPEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMHM U TIPOIIECCAMHU, MPOUCXOJISIIUMUA B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYCCKHE 3HAHUS CO 3HAHHSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobmomath TmpaBuiia 0Oe30macHOM paboThl B JlabopaTtopuu  Mpu
WCITOJIb30BAaHUU XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpaleHusl ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSIMH BBITIOJIHCHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUI0 U COOMPAHHIO
ra3zo00pa3HbIX BeHIecTB (BOJOPOJa U KHUCIOPO/AA), MPUTOTOBJICHUIO PACTBOPOB C
OTPENCIICHHOM  MacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA,  PCIICHUIO
DKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHWYECKHUX
COCJIMHCHUI;

— JEMOHCTPUPOBATh BIIAJICHHE OCHOBAMH XHMHUYECKOM TI'PaMOTHOCTH,
BKJIIOUAIOIICH yMeHUsI 0€30MmacHOro oOpaiieHus ¢ BEeIeCTBAMM, UCIOJIb3YEMbIMU
B TMOBCETHEBHOM JKM3HU, & TAKXKE 3HAHKE TIPABUI TIOBEJCHUS B IEJSIX COepeKEHUS
3JI0POBbBS 1 OKPYKAIOIIEH CPEeIbI;

— Y4acTBOBAaThb B IMPOEKTHO-UCCIIEIOBATEIbCKON NESITEILHOCTH XUMHUYECKON

1 XMUMHUKO-3KOJIOTHYECKOMN HaITpaBJICHHOCTH.



9 KIIACC

K koHiy oOyuenust B 9 kiacce mpeAMETHBIE Pe3ybTaThl M3YUEHHS Kypca
BHEYPOUYHOUM JIEATENBHOCTH «XUMHSI B DJKCIEPUMEHTAX M 3aJadax» JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHUI:

— PpACKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHUN: XUMHUYECKUI
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KAaTHOH, aHWOH, 3JEKTPOOTPUUATEIbHOCTb,
CTCTICHb OKHWCJICHHS, XMMHYECKasi Peakius, TEIioBor 3(P¢eKT peakmuu, MOJb,
MOJISIpHBIN 00BEM, pacTBOP;

—  DJIGKTPOJIUTHI, HEAJNEKTPOJUTHI, DIJIEKTPOIUTHYECKAS  JHUCCOLMALINS,
peakiui HMOHHOTO OOMEHa, THUIPOJIU3 COJieH, oOpaTUMble U HeoOpaTUMbIC
peaxkuuu, OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHCICHUE M BOCCTAHOBJIIEHUE, OJJEKTPOJN3, AJUIOTPOIUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, METAJLTUMYECKas),
MEXMOJICKYJIIPHbIE  B3aMMOJICUCTBHS  (BOJOpOJHAs CBs3b, CHIBI BaH-mep-
Baanbca), KOMIUIEKCHbIE COCIUHEHMS, KPUCTALIMYECKUE PEIIETKH, KOpPpO3us
METAJUIOB, CIUIABBI; CKOPOCTh XHMHWYECKOM pEaKLUHWH, KaTajau3, XUMHYECKOE
pPaBHOBECHE, DJIEMEHTHl XUMHUYECKOW TEPMOJMHAMHKHA KakK OJHOM U3
TEOPETUYECKUX OCHOB XMMHH; NIpeesibHO JonmycTtuMas koHuentpauus (1I1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TIIOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB M UX MPEBPAILICHUN;

— WCIOJIb30BaTh XHWMHUYECKYI) CHMBOJIUKY ISl COCTaBJIeHUS (Qopmyi
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

— ONPEAETATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COEQUHEHUSAX PAa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METAJIMYECKOW) B HEOPraHMYECKUX COEAUHEHUSIX, 3apsij]] HMOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX

COCI[HHCHPIﬁ, THII KpHCTﬁHHI’I‘IGCKOﬁ PELIICTKN KOHKPETHOT'O BCIICCTBA,



— packpsiBath cMmbicn llepuoamueckoro 3akona J[.MI. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XHUMHUYECKHX JJIEMEHTOB; OOBSCHATH CBS3b
MOJIOKEHUS djieMeHTa B [lepruoanyeckoit cucreme ¢ pacupeaeaeHUueM IEKTPOHOB
M0 DSHEPreTHYEeCKUM YPOBHSM, MOJYPOBHSIM M OpOMUTANIIM aTOMOB TEPBBIX
YeThIpeX IEPUOJIOB; BBIIEIATh OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
AJIEMEHTOB M WX COEAUHEHUM (KUCIOTHO-OCHOBHBIX M  OKHCIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX CBONCTB OKCHUJOB M THIPOKCHIOB) B IMpEeAesiax MallbIX
MEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

— PAaCKpbIBaThb CMBICI TEOPHUM DIICKTPOJIUTUYECKOW IUCCOLMAIAM, 3aKOHA
I'ecca m ero ciencrTBuii, 3aKOHa JEUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEU
W3MEHEHUS CKOPOCTHM  XMMHYECKOM  PEaKUWH, HaIlpaBJICHUS  CMEIICHUA
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMUHBIX (PAKTOPOB;

— KJaccu(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerioBoMy 3(¢eKkTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTEMEHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHUIO
KaTanm3aropa);

— XapakKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
PA3JIUYHBIX KJIACCOB HEOPTaHMYECKUX COCAWHEHUH, MOJITBEPKAAs 3TO ONHCAHUE
MPUMEPAMU  MOJIEKYJISIPHBIX U HOHHBIX  yYPaBHEHUHW  COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIINM;

— COCTaBJISITh ypaBHEHUS: DJICKTPOJIUTUYECKOM AUCCOLMAIMUA KHUCIIOT,
LIEJIOYEN M COJIEM; IIOJHBIE W COKPAIICHHBIE YPAaBHEHUs PEAKIUHA HOHHOTO
oOMeHa; peakiiuii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKOMN CBSI3U MEXKTY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

— pAacKpbIBaTh CYIIHOCTh MPOLECCOB THAPOJIN3a COJIEM IOCPEICTBOM

COCTaBJICHUA KPAaTKHWX MOHHBIX W MOJICKYJISIPHBIX ypaBHeHI/Iﬁ peammﬁ, CYIITHOCTb



OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUHA  MOCPEACTBOM  COCTABJICHHS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUA;

— IpeJICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpPAX COJIEH;

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NYECKHE M XHMHYCCKHE CBONCTBA
MPOCTBIX BEHIECTB (KUCIOPOMA, 030H, Tpadur, ammas, KpeMHHH, a30T, ¢gocdop,
cepa, XJop, HATPUM, KaJvii, MarHui, KaJlbI[hi, aJIIOMUHUH, KEIE30, MEb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBoiopoa, okcuabl yriaepoma(ll, 1V),
kpemuus(1V), azora(l, 11, 111, IV, V) u docdopa(lll, V), cepri(1V, VI), cepuucras,
cepHas, a3zoTHas, ¢ochopHas, yrojapbHas, KPEMHHEBas KHUCIOThbI, OKCHABl U
ruapokcupl MetamwioB |A—llA-rpynn, amomunus, menu(ll), nunka, sxeneza(ll u
11));

— MOSCHITH COCTaB, OTJEIbHBIE CIOCOOBI MOJYYEHHUSI U CBOMCTBA CJIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCIJIOTBI M UX coi, ramorenuibl kpemuusi(1V) u pochopa(lll u V), nepmanranar
KaJus;

— ONHUCHIBaTh pOJIb BAXHEUMIIMX H3yYaeMbIX BEIIECTB B MPUPOJAHBIX
mpolieccax, BIMSHUE HA JKUBBIC OPTaHU3MbI, TPUMEHEHUE B PA3JIMUHBIX OTPACIISX
SKOHOMHKH, HCIIOJb30BAaHUE [JI1 CO3JaHUS COBPEMEHHBIX MAaTEpUATIOB H
TEXHOJIOTUW; TMPOBOJAUTh PEaKIMU, MOATBEP)KIAIONIME KAueCTBEHHBIH COCTaB
pa3TUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM IyTEM COJEPIKAIIMECS B BOJTHBIX
pacTBOpax HOHBL: XJOpUA-, OpomMuA-, MOIUA-, cyiabdar-, gocdar-, kapdboHat-,
CUJIMKAT-, Cylbput-, cynbduia-, HUTpAT- U HUTPUT-UOHBI, TUIPOKCHUI-UOHBI,
KaTHOHBl aMMOHUS, MarHus, KaJjblus, allOMUHUSA, Kene3a(2+) u xenesa(3+),
Meau(2+), nuHKa;

— OOBSACHSATH M MPOTHO3UPOBATH CBOWCTBA BAXKHEUININX M3YYaeMbIX BEIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHHUE BEUIECTB B 3aBUCUMOCTHU

OT HuX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHUA XHMHYCCKHUX HpCBpaIHGHI/Iﬁ B



pPa3sTUYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOUN
KHHETHKH U TePMOIUHAMUKH,

— BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (opMmylie COCTMHEHHs, MacCOBYIO
JIOJII0 BEIllECTBA B PAacTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOTO JJIEMEHTa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XMMHUYECKUX PEaKIMil C yYeTOM HEeI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

— peliaTh pacyeTHBIC 3a/1a4H 10 U3y4aeMbIM T€MaM Kypca XUMHUU Pa3InYHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJI€ OJIMMITHATHBIC, BEIOMpAs aJeKBATHYIO
bu3MYecKyl0 MOJieNb, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIIUX
(bu3nYecKre BeITNYNHBI;

— coOmonate mnpaBuiia Oe3onmacHol paboTel B JlabopaTtopuu Mpu
UCIIOJIb30BAHUM XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakXKe IMpaBuiia
oOparieHusl ¢ BEMECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSIMH BBITOJTHCHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJEKHCIOrOo Ta3a) W PEHICHHUIO
DKCIIEPUMCHTABHBIX 3aJad [0 TeMaM Kypca, TMPEeACTaBIsATh PE3yJIbTAaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIHI] U BBIABIATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

— TMIPUMEHSATH OCHOBHBIC OIECpAIlMU MBICIIUTEILHON ACATEIBHOCTH (aHATU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU M3yUYEHUH CBOWMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMUA METOJIaMU MO3HaHUS (HAOIOICHNE, N3MEpPEHNE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIM U MBICIICHHBIN );

— TPUMEHATH TpaBwia 0Oe30macHOro oOpalieHuss C  BEUIECTBAMU,

HCIIOJIb3YCMbIMHU B HOBCGI[HGBHOﬁ JKM3HHU, IIpaBHJIa IOBCACHHUA B HCIIX



cOepeXeHUs 370pOBbSl U OKPYXKAIOIIe NPUPOJHOW Cpelbl, MOHUMATh BpE]
(OmacHOCTh) BO3ACHCTBHS HAa JKUBbIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS! UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHHUE )KUPOB, OCJIKOB, YTIEBOAOB I OpraHU3Ma YeJI0BeKa;

— UCIOJIb30BaTh MOJyYEHHBIEC MPEACTaBICHUS 0 cepax npodheccuoHaNbHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
U1l IpO(heCCHOHABFHON OpPUEHTAIlMd W 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npoQUIBHOTO TMpeAMeTa MPU NPOJOJDKEHWHM OOYYEeHHS Ha YpPOBHE CPEIHETO
oO1iiero oOpa3oBaHus;

— Yy4acTBOBAaTh B MPOEKTHO-HCCIEAOBATEIBCKON JIEITETBHOCTH XUMUYECKON

1 XMUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO OcHoBHOE OcHOBHBIE BHBI (undposbie)
n/n NPOrpamMmbl 4yacos cojepsKaHue e TeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Brinosinenue
TBOPUYECKUX
3aJaHuM,
PacKpBIBAIOLINX
XuMHUs — BayKHAs pOJIb XUMHUU B
o0racTb IPUPOJIE U JKU3HU
€CTECTBO3HAHUSA U YyesioBeKa, e€ CBsI3b C
MPaKTUYECKOU JPYTMMH HayKaMH.
JeATEIIbHOCTH [IpoBenenue
XuMmus — BakHast 00J1acTh yenoseka. [IpaBuna | skcnepuMeHTa: —
11 €CTECTBO3HAHUSA U IPAKTHUUYECKON 2 6e30macHoro N3ydenue n
JESTEIbHOCTH YEJIOBEKA oOpareHus ¢ OINMCaHNE
BELIECTBAMU U buznuecKux
1a60paTOPHBIM CBOMCTB 00pa3IoB
000pyI0BaHUEM. HEOPTaHUYECKUX
Uuctele BemecTBa M BemecTB. — [IpaBuna
cMecH paboTHI B
naboparopuu u
npuémbl 0OpaIeHus
¢ 1abopaTOPHBIM
o0opymoBaHuEM. —




Pa3nenenune cmeceit

1.2

BemecTBa 1 XUMHU4YECKHE pcaKknumn

ATOMBI, MOJIEKYJIBI,
XUMHYECKHE
3JIEMCHTEL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
XumMuueckas
bopmya.
OTHOCHTENbHAS
aTOMHas Macca.
OTHOCHTENbHAS
MOJIEKYJISIpHAS
macca. MaccoBas
JIOJISI XUMHUYECKOTO
DJIECMEHTA B
COE€TUHECHHU.
KommuectBo
BEIIIECTBA.
Momnspnas macca.
Pacuets mo
dhopmynam
XHUMHYECKHX
COCTUHECHUIH.
MounstipHast macca
CMECH BEIIIECTB.
MonbHag nons
XHMHYECKOTO
9JIEMEHTA B

BrisiBnenue
pa3IuIui MEXIy
(bu3nuecKuMu U
XUMUYECKUMHU
SIBJICHUSIMU.
Pacno3naBanue
(bU3UIECKUX 1
XUMUYECKUX
SIBJICHU
Omnpenenenue
MIPU3HAKOB
XUMHUYECKUX
peakIui, yCIoBHUi
UX MPOTEKAHMUS.
PaccranoBka

K02 (UIIMEHTOB B
CcXeMax XMMHUYECKHX
peaKkuuu.
[IpoBenenune
BBIUYMCJICHHH T10
dbopmynam u
YpaBHEHUSAM
XUMHUYECKHUX
peakuuii.
IIpoBencHue
SKCHEPUMEHTA —
Onucanue
buznyeckux
CBOMCTB 00pa3IioB




COCIMHECHHH.
Xumuyeckas
peakuus u ee
MPU3HAKU. Y CIIOBUS
MIPOTEKAHUS
XUMHUYECKUX
peakuuii. Tumsl
XUMHUYECKUX
peakuuii. PacueTsl
110 XUMHUYECKUM
YpaBHEHUSIM

HEOPTraHUYECKHUX
BEILECTB — METAJJIOB
Y HEMETAJUIOB. —
Habmronenue
(bU3UIECKUX U
XUMHUYECKHUX
SIBJICHUU. —
Hab6monenue u
OTHUCaHue
MIPU3HAKOB
IPOTEKaHUs
XUMUYECKHUX
peakLmii pa3HbIX
TUNOB. Perienne
pacYETHBIX 3a7a4 10
dbopmynam u
ypaBHEHUSAM
XUMHUYECKHUX
peakuuii
Pa3IMYHOrO YPOBHS
CJI0’)KHOCTH, B TOM
qucIie

OJIUMITUATHBIX
Hroro
Paspnen 2. Bo3ayx. IlonsaTue o razax. Kuciaopoa. Oxcuabl
[Ipencrasnenus o IIpoBenenue
Boznyx. Ilonsarue o razax. Kucnopon. raszax. Bozayx. JKCIIEPUMEHTA —

2.1
OKCcUIbI

3akoH ABOrajapo.
OTtHOcCHUTENbHAS

O3HaKOMIIEHUE C
oOpasiaMu OKCHJIOB




IUIOTHOCTH I'a30B.
Onpenenenue
OTHOCHTEIIBHOU
MOJIEKYJIIPHOM
Macchl
ra3o00pa3Horo
BEIICCTBA 110
HM3BECTHOM
OTHOCHUTEIIBHOU
IUIOTHOCTH.
OO0BEMHBIE
OTHOILIEHUS T'a30B
MPU XUMHUYECKUX
peaxuusx.
Kucnopon. O3o0H.

U OMHUCaHUE UX
CBOMCTB. —
[Tonyuenue,
cobupanue
KHCJIOPO/Ja,
U3Yy4YEHUE ero
cBolcTB Pemienne
pacYETHBIX 3a7a4 I10
YpaBHEHUSAM
XUMHUYECKHUX
peakuii u
TEPMOXUMHYECKUM
YpaBHEHUSAM
pPa3IMYHOrO YPOBHS
CJIIO)KHOCTH, B TOM

TennoBoii 3¢ ekt yuclie
XUMHUYECKON OJIUMITUAHBIX
peakuuu
IIpoBencHue
JKCIIEPUMEHTA —
[Tonyuenue u
Bogopona. CoiictBa  coOupanue
BOJIOPOJIA. BOJIOpOJIA. —
[Tonyuyenue u B3anmoperncreue
2.2 Bogopoa. IlonsTue o kucinorax v comsix
IIPUMEHEHNE KHCJIOT C METAJUIAMHU

Bojopoza Ilonsarue
0 KUCJIOTax U COJIAX

Pemienue pacu€THbix
3a/1a4 1o
YpaBHEHUSM
XUMHYECKHX
peaKuuii, B TOM




qHuCJIIC

TEPMOXUMHYECKUM

Boga. Boga kak
pacTBOPUTEIIb.
PactBopsI. IIpoBencHue
Hacrkiennsie u HKCIIEPUMEHTA —
HEHACHIIIIEHHBIE [IpuroroBnenue
pacTBOPBI. PacTBOPOB ¢
PactBopuMocTh onpeacIEHHON
BEILIECTB B BOJIE. MacCOBOH JOJIEU
Crnioco0sl pacTBOPEHHOTO
BBIPAKEHHUS BelecTsa. Pemenne

53 Bopa. PactBopsl. [lonsitue 06 KOHILIEHTpALUU 3a7a4 C

' OCHOBAHHIX pacTBOpPOB: HCIOJIb30BaHUEM
MaccoBast J0JIs MIOHATHM «MaccoBas
pacTBOPEHHOTO JIOJIS BEIIECTBA B
BEIIICCTBA, pacTBope»;
MOJISIpHAst «MOJIsIpHast
KOHIICHTpALUA. KOHLIEHTpaLus», C
XnuMuyeckue HCIIOJb30BAHUEM
CBOMCTBA BOJIGI. KPHUBBIX
[Tonsitue 06 pacTBOPUMOCTH
OCHOBAHHSIX.
HNuaukaropel
Knaccudukamms CocrasiieHue
HEOPTaHUYECKUX (hopmys OKCHIIOB,
OCHOBHBIE KJIaCChl HEOPTAHHMYECKUX . .
24 . COEIMHEHU. KHCJIOT, OCHOBAHMIA,
COCTMHECHHI .

OKcHUaEbL. coyiell U ux

I'mppoxcuns!.

Ha3BaHUU 110




KucnoTsl.
OcHoBaHUs
pacTBOpPHUMBIC
(mémoun) n
HEpPaCTBOPHUMBIE.
AwmdorepHbie
OKCHJIBI U
ruapoxcuabl. Comu.
duznueckue u
0o0IIHMe XUMHYECKHE
CBOMCTBaA
TePEYHCIICHHBIX
KJ1aCCOB
HEOPraHUYeCKHNX
COEIMHEHNHN, UX
o01e criocoOnl
TOJTyYCHUS,
MIPUMEHEHHUE.
I'eneTnueckas CBI3b
MEXIy Kiaccamu
HEOPraHUYECKUX
COCIUHEHUI

MEXKTYHapOAHOMN
HOMEHKJIAType.
CocraBnenne
MOJIEKYJISIPHBIX
ypaBHEHUH peaKkIui,
WJUTIOCTPUPYIOLIUX
XHUMUYCCKHE
CBOICTBA U CIIOCOOBI
MOJIYYCHHS BELIECTB
M3YYEHHBIX
KJIACCOB/TPYIIIL, a
TaKKe
MOJTBEPIKIAFOIITUX
TE€HETUYECKYIO CBS3b
MEXy HUMH.
[IpoBenenune
JKCTIIEPUMEHTA —
Omnpenenenue
pPacTBOPOB KUCIOT U
IIEJI0YEH C
ITOMOIIILIO
WHJUKATOPOB. —
Bsanmoneticteue
KHCJIOT C
METaJIJIaMH,
peakuuii
HEUTpaJIN3aLUH.
Peakims
HEUTpaJIM3aLUU. —
BzaumopeiictBue




pacTBOpa CEpHOM
KHCJIOTHI C OKCHJIOM
menu (11). —
[Tonyuenue
HEpPaCTBOPUMBIX
OCHOBaHUM U
U3y4YeHHUE UX
CBOMCTB. —
BrITecHeHne ogHOTO
MeTajuia IpyruM U3
pacTBopa CoJH. —
B3anmonelictBue
TUJPOKCHUIA IIMHKA C
pacTBOpaMH KUCJIOT
U IICTI0YCH. —
Pemenne
AKCTIEPUMEHTAIBHBIX
3a/1a4 110 TeMeE
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCTUHEHUI».
Pemienue pacu€THbix
3aad 1o
YpaBHEHUSAM
XHUMUYECKHX
peaKIui pa3HbIX
TUIIOB U YPOBHEMN
CIIOKHOCTH, B TOM
YHCIIC
OJIMMIINATHBIX




Hroro
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Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemenToB /. U. MenaeneeBa.

3.1

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemenToB [.11. Menaeneera.
Crtpoenue atoma

[Tepuonnueckuii
3aKOH XMMHYECKUX
anemenTtoB J.H.
MenneneeBa n
CTPOEHHUE aToMa.
CocraB aTOMHBIX
snep. CtpoeHue
3JIEKTPOHHBIX
000J109€K aTOMOB
nepBbix 20
XUMHUYECKHUX
3JIEMEHTOB
[Tepuonnueckon
CUCTEMBI
XUMHUYECKUX
anemenTtoB J[.1.
Menneneena.
3aKOHOMEPHOCTH
W3MEHEHUs CBOWCTB
aTOMOB pajuyca
aTOMOB
XUMHUYECKUX
3JIEMEHTOB,
METAJUTHIECKUX 1
HEMETAJUTNYECKUX
CBOMCTB IO
rpynmnam u

MoaenupoBanue
CTPOEHHE aToMa,
JHEPreTUYECKUX
YPOBHEM U
MOAYPOBHEN Npu
IIOMOLIY PUCYHKOB,
IEKTPOHHBIX
KOH(pHUTypanuii 1
JJIEKTPOHHO-
rpaduIecKux
bopmy.
OO0BbsicHeHHE 00IuX
3aKOHOMEPHOCTEH B
M3MEHEHUU CBOMCTB
XUMHYECKHX
3JIEMEHTOB.
[Iporno3upoBanue u
XapaKTepUCTHKA
CBONCTB
XUMHYECKHUX
2JIEMEHTOB M UX
COCIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepuoauueckoit
CHUCTEMBI
XUMHYECKHUX




MIEPUOJIAM.
N3menenue
KHUCJIOTHO-
OCHOBHBIX CBOMCTB
COCTUHEHUN
XUMHUYECKUX
3JIEMEHTOB B
MepuoJIax u
rpyImax.
XapakTepucTuka
XUMHUYECKOTO
3JI€MEHTA 10 €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucreme J[.1.
Menneneena

3JIEMCHTOB.
Bremonnenue
AKCIIEpUMEHTA —
O3HaKOMJICHHE C
obpasmamu
METaJIOB U
HEMETAILIOB.
NuauBunyanbHbIe
WJIU TPYIIIIOBBIE
MIPOEKTHI 110 TEME
«lTepuognueckuit
3aKOH U
Ilepuonuueckas
cucTeMa
XUMHYECKHX
anemenToB J[.1.
Menpaeneena.
CtpoeHue aToMa»

3.2

Xummnueckas cBg3b. OKHUCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKITUN

XuUMHUYECKas CBS3b,
€€ BUBI.
MexaHu3Mbl
o0OpazoBaHms
KOBAJIEHTHOU U
HWOHHOU CBSI3H.
DNEeKTPOHHBIE U
CTPYKTYpHBIE
(opMyJIBI BEIIECTB.
Katunons! n
AQHUOHBI.
Kpucrannmyeckue u

MopaenupoBanue
CTPOEHUS MOJIEKYII
TIPY TTIOMOTITN
PUCYHKOB, MOJIETIEH,
AJIEKTPOHHBIX U
CTPYKTYPHBIX
bopmy.
PaccranoBka
KOd((UIIMEHTOB B
cxemax
OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX




amopQHbIe
BellecTBa. THUIIbI
KPUCTAJUTMYECKHUX
PEUIETOK.
OKuCINTEIIHFHO-
BOCCTAHOBUTECIIHHEIC
peakiu

peaKUUii METOAOM
3JIEKTPOHHOTO
Oananca.
[IpoBenenue
SKCIEPUMEHTA —
OnbITHI,
WJUTIOCTPUPYIOLIIHE
OKHCIIMUTEIBHO-
BOCCTAHOBUTEJIbHbBIC
peakuun. Pemenue
pacu€THBIX 3a7a4 110
dbopmynam u
YpaBHEHUSAM
XUMUYECKHUX
peaKIui pa3HbIX
THIIOB U YPOBHEU
CJI0’)KHOCTH, B TOM
qucie
OJINMITHA/THBIX

Hroro

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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9 KJIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeEM KoaunuecTBO OcHoBHoOE OcHoOBHBIE BUIBI (undposbie)
n/n NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
IToBTOpEHME M
yriyoJieHue 3HaHU!
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca. Pewmenue
[lepuonnueckuit KaueCTBEHHBIX 33]1a4
3aKOH U U pacu€THBIX 3a7a4
[Tepuoanueckas 10 YpaBHEHUSIM
cucreMa XUMHUYECKUX
XUMHAYECKUX peaKuuid.
. anemenToB J[.1. NHnnBunyanbHbIe
[ToBTOpeHue u yriyosieHne 3HaHUH O
11 2 Menpeneesa. WJIM TPYIIIOBbBIE
BEILIECTBE
CtpoeHue BeniecTBa.  MPOEKTHI:
XUMHYECKas CBA3b. [Tepuoanueckuit
MexMouekyisiHbIe 3akoH JI.1.
B3aMOJICUCTBHS. Menneneesa u
Tumnbl pa3BuTHE
KPUCTAJUTHIECKUX COBPEMEHHOM
pemérok. OCHOBHbIE =~ (U3HUKH U XUMHH
KJIaCChI
HEOPTraHUYECKHUX
COEIMHEHU I
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 3 DJIeMEHTHI OObsicHEeHUE U




MPOTCKAHUA XUMHUUYCCKHUX peaKL[I/If/'I

XUMHYECKOM
TEPMOJIMHAMUKH.
3akoH I'ecca.
CkopocTthb
XHUMHYECKOU
peakuuu. GaxkTopsl,
BIIMSIIONINE Ha
CKOPOCTH
XUMHYECKOH
peakuuu. [lonstue o
XHUMHYECKOM
PaBHOBECHH,
npuHnun Jle
[Iatense.
OKHCIUTEIIBHO-
BOCCTAHOBUTEJILHBIE
peakiumn

MIPOTHO3UPOBAHUE
3aBUCHUMOCTH
CKOpPOCTH
XHUMHYECKOU
peaKkuuu ot
Pa3IUYHBIX
(hakTopoB.
IIporao3zupoBanue
BO3MOXKHOCTH
MIPOTEKAHUS
XHUMHYECKHUX
peakuuii B
Pa3IMYHBIX
YCIOBHSIX.
CocraBnenune
ypaBHEHUU
OKHCJIUTEILHO-
BOCCTAHOBHTEJILHBIX
peakuuii ¢
HCIOJIb30BaHUEM
MeToaa
3JIEKTPOHHOIO
OanaHca.
[IpoBenenue
AKCTIEPUMEHTA —
N3yuenne
3aBUCHMOCTH
CKOpOCTH
XUMHYECKOM
peaKkiuu oT




Pa3IMYHBIX
(hakTOpoB. —
Pemenue
9KCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«OKuUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC
peakuun». Pemienune
pacdETHBIX 3a1a4
Pa3JIMYHOr0 YPOBHS
CJIO)KHOCTH, B TOM
quCIe
OJINMITMA/IHBIX, 110
teme «OCHOBHBIE

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHAYECKHAX
peaxkuuii»
DNeKTpoIUTHYECKAs Cocrasnenne
JUCCOIIHAIINSL. ypaBHEHUI
XuMHudecKkue JUCCOIMaIN
peakuuu B KHCJIOT, IIeIouei 1
pacTBopax. COJIEH, MOJIHBIX U
13 DIEKTPONUTHYECKAs JUCCOLIUALIMSL. CunbHbIe U cIa0bIe COKpaIIEHHBIX
' XUMHUYECKUE PEaKUU B pacTBOpax AIEKTPOJIUTHI. MOHHBIX YPaBHEHUI
Cremnenb peakiuii HOHHOTO
JIFCCOIIMAIINH, oOMeHa, KpaTKUX
KOHCTaHTa WOHHBIX YpaBHEHUI
JTMCCOITAAITHM. peaKkuuii ruIpoIn3a
HonHoe cosieil. [IpoBenenue




MMPOU3BCACHUC BOBI.

Bonopoansrit
MOKAa3aTellb.
Peaknuu noHHOTO
obmena. ['maponus
coleit

AKCIEPUMEHTA —
Peaknuu noHHOrO
oOMeHa. —
PacnosnaBanue
pacTBOPOB COJIEH C
IIOMOILBIO
WHJHUKAToOpa. —
Pacno3naBanue
HEOPTraHUYECKUX
BCIIIECTB C IIOMOIIBIO
Ka4yeCTBEHHBIX
peakuii Ha HOHBI. —
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe.
Pemenne
KauyeCTBECHHEBIX 33124
W pACYETHBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCIIC
OJMMMITMAIHEIX, 110
TEeME
«INEKTPOTUTHYECKAS
JTUCCOITHAITHS.
XuMuyeckme
peakuuu B
pacTBopax»

HToro




Pa3zgen 2. HeMeTaJIbI M UX COCIUHEHU ST

[IpoBenenue
IKCIIEPUMEHTA —
O3HaKkoOMJIEHHE C
oOpa3iamu
MIPUPOTHBIX
XJIOPUJIOB
(rajmoreHu1oB). —
N3yuenue cBOMCTB

Oo6ras COJITHOM KHUCIOTEL. —
XapaKTEePUCTHKA KauecTBeHHEIC
51 OO01mmas XxapakTepruCTHKa XUMUIESCKUX HEMETAJIJIOB. peaKkiu Ha XJIOPUI-,
' anemeHTOB VIIA-rpymmsl. ["amorens: lManorenst. Xmop u OpOMUJI- 1 HOHI-
€ro BayKHEHIIne noHsl. — [lomydenne
COCIMHCHUS COJITHOM KHCJIOTHI,
u3yyeHue eé
CBOICTB. Pemenue
KadyeCTBEHHEBIX 3a/1a4
U pacu€THBIX 3a7a4
BBICOKOTO YPOBHSI
CJI0KHOCTH U
OJIMMITHAIHBIX, TTO
TeMe «I aJoreHnI»
Ob6mas [TpoBenenmne
XapaKTEePUCTUKA AKCTIEPUMEHTA —
OO6mrast XapakTepruCTUKa XUMUYECKHIX
. XUMHYECKHX N3yuenue
2.2 anemeHToB VIA-rpynmel. Cepa u e€

COEIUHEHHNS

sneMmeHToB VIA-
rpynmnbl. Cepa u eé
Ba)KHEUIIINE

XHUMHYECKHUX CBOMCTB
paz0aBiieHHON
CEpPHOM KHUCIIOTHI. —




COCAMHCHUA

IIpoBenenue
KauyeCTBEHHBIX
peakuuii Ha
cynbdua-, cynbur-
U cyJb(aT-HOHBI
Pemenue
KaueCTBEHHBIX 3a]1a4
Y pacy€THBIX 3a/1a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM YHCIIe
OJTUMIHUAIHBIX T10
teme «Cepa u eé
COEJIMHEHU S
NunuBunyanbHbIe
WJTU TPYTIIOBBIC
MIPOEKTHI 110 TEME
«Cepa u ee
COEJIMHEHU S

2.3

OO0mast XxapaKTepUCTUKA XUMUIECKUX
aneMeHToB VA-rpymisl. A30t, pochop
Y UX COCJMHEHHS

OOmasa
XapaKTEePUCTUKA
anemeHToB VA-
rpynmnsl. A30T U €ro
BaKHEUIINE
COCIMHEHUSI.
doctop u ero
COEIMHEHUS

IIpoBenenue
AKCIEPUMEHTA —
N3yuenne
XUMHUYECKHX CBOMCTB
coJjiell aMMOHHUS. —
KauecTBeHHnas
peakius Ha HOH
aMMoHUs U pocdart-
noH. — [lonyuenne
aMMHaKa U U3y4eHue
€ro CBOMCTB. —




2.4

OO61mas xapakTepuUCTHKa XUMUYECKUX
anemeHToB |VA-rpynnsl. Yriaepoa u
KPEMHUH, UX COEIUHEHUS

OOmas
XapaKTepUCTUKA
aneMmenToB |VA-
TPYIIIBL. YTIEPOa U
€ro BaKHEHIIIIe
COCIUHECHMUS.
Kpemuuii u ero
BayKHEHIIIE
COE€IUHEHMUS

N3yuenne cBOKCTB
a30THOW KUCJIOTHI.
Pemenue
KaueCTBEHHBIX 3aJa4
U pacyETHBIX 3a/1a4
BBICOKOT'O YPOBHS
CJI0)KHOCTH U
OJIUMITUATHBIX T10
TeMe «A30T ero
COCTMHEHUS»
NuauBuayanbHbIe
WM TPYIIIOBBIE
MIPOEKTHI 110 TEME
«A3oT, hochop u ux
COEIMHEHUS»

IIpoBenenne
AKCIEPUMEHTA —
AncopOrmst
PacTBOPEHHBIX
BEIIIECTB
AKTUBUPOBAHHBIM
yriem. — [lonydyenue,
coOupanue,
pacno3HaBaHHe U
H3y4YECHUE CBOKCTB
YTJIEKUCIIOTO rasa. —
B3anmubie
MIpEeBpALCHUS
KapOOHATOB M
TUAPOKApOOHATOB. —




KauecTBeHHEIC
peakuuu Ha
KapOoOHaT- U
CHJIMKAT-UOHBI. —
[Tonydyenue oxcuaa
yraepona(lV) u
W3YyYEHUE €O
CBOMCTB. — Pemenue
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«BakHemmme
HEMETaJIJIBI ¥ UX
COCITUHEHHUSY.
Pemenue
Ka4yeCTBEHHEIX 3a/1a9
U pacy€THBIX 3a/1a4
Pa3IUYHBIX TUIIOB U
YPOBHEMN CIIOKHOCTH,
B TOM YHCIIC
OJIMMITHAIHBIX, 10
Teme «YTIepoa U
KPEMHHI U UX

COEINHEHUI
HTtoro 13
Pa3gen 3. MeTaJsIbl M BX COETUHEHUS
Ob6mas [TpoBenenue
. XapaKTEPUCTUKA SKCIIEPUMEHTA —
3.1 OO01ue cBoiicTBA METAILIIOB 2 p p p .
XUMHYECKUX BzaumogeiictBue
DJIEMEHTOB — METAaJIJIOB C BOJOMH, C




3.2

Baxxneiinme MeTauibl U UX
COeIUHEHUS

METAaJIJIOB Ha
OCHOBAHMH HX
MOJIOXKEHUS B
[Tepuoanueckoit
CHCTEME
XAMHYECKUX
anemenTtoB J[.1.
Menaenaeena u
CTPOCHUS aTOMOB.
OO01e XUMIYECKIE
CBOIICTBa METAJIIOB
Koppo3sus meramios.
CraBbl METAJIJIOB.
OO0mue crmocoObl
TIOJTyYCHUS
METAJIJIOB.
DIIEeKTPOIN3

Mertannsl A-rpymim.
[llenounble METaAJIIBI
W UX Ba)KHEHUIIIIE
COEIMHEHHUS.
[llenouno3zeMenbHbBIE
METaJlIbl, MATHUH U
HUX BaKHEHIIIe
COCIMHCHMUS.
AIIOMUHUH U €T0
BaKHEHIIIIe
COCIMHCHMUS.
Merannel b-rpymnm.
Mens u cepebpo u

pacTBOpaMHu COJIEN U
KucioT. Pemenne
KadyeCTBEHHEBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIC
OJIMMITHAJTHBIX,, 1O
Teme «O01IMe
CBOMCTBa METAJLJIOB.
WHnuBunyanbHbIe
WJIU TPYNIOBbBIE
MPOEKTHI 110 TEME
«CBolicTBa METAIIJIOB
U UX TIPUMCHEHUE

IIpoBenenne
HKCIIEPUMEHTA —
OxkpamuBanue
TUTAMEHH COJISIMHU
METaJJIOB. —
BzanmopeiictBre
THJIPOKCHUIOB HATPUS
1 KaJIbIHs C OKCHUIIOM
yraepona (1V) u
KHCIIOTAMHU. —
Uccnenosanue
CBOMCTB KapOOHATOB
Y THAPOKApOOHATOB




UX BaKHEHIIe
coenuHenus. [luHk u
€ro BaKHEHIIINE
COCIUHCHMUS.
Kene3o u ero
BayKHEHIIIIE
COEIUHEHUS

KaJIbIIMs, XKECTKOM
BOJBI. —
Uccnenosanue
aM(pOTEPHBIX
CBOICTB
TUAPOKCUJIOB
aJIOMHHUS U IIUHKA.
— N3yuenue
MIPOIIECCOB
MOJTyYCHUS
TUJPOKCHUJIOB
JKenesa, ux
XHUMHYECKHUX
CBOMCTB. —
KEécTtkoCcTh BOJBI 1
METOJBI €€
YCTpaHEHUS. —
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aja4 110 TeMe
«Baxxneiimue
METaJUTBI U UX
COCIMHEHUS, —
KauecTBeHHBIC
peaKIfy Ha HOHBI
MarHus, KaJIbIys,
AJTFOMUHUS, IIMHKA,
Kenesa(2+),
xkenesa(3+),
Meau(2+),




cepebpa(+1).
Pemenne
KadyeCTBEHHEBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIC
OJIMMITHAJTHBIX,, 1O
Teme «MeTaluisl 1 UX
COCIMHEHMS
WHnuBunyanbHbIe
WJIU TPYNIOBbBIE
MPOEKTHI 110 TEME
«Baxneimiie
METaJUIbl U UX

COEIMHEHUS»
Hroro
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BerectBa 1 MaTepualibl B KHU3HU
4.1 genoBeka. OCHOBBI 3KOJIOTUYECKON
IPaMOTHOCTH
Hroro
Paznen S. O6001menne 3HaHUI
[ToBTOpEHME N Beimonuenue
IToBTOpenue u 06o0IIeHNE 3HAHUI 00o00111eHNe 3HAaHUH, ~ JKCIIepUMEHTa —
5.1 OCHOBHBIX Pa3/ieioB KypcoB 8—9 IIOJIYYEHHBIX IIPU Pemenue
KJIACCOB U3yYEHHUH Kypca HKCHIEPUMEHTAIBHBIX

XUMUHU 89 Ki1accos

3aaa4d 110 TCMC




«Mertamumsl,
HEMETaJUIbl U UX
COEJIMHEHHUS
Pemenue
KaueCTBEHHBIX 33]1a4
U pacy€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEMN CIIOKHOCTH,
B TOM YHCJIE
OJIMMITAA]IHBIX, 110
M3y4YEHHBIM TEMaM

Hroro

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

33







HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne m/m Tema ypoxa KonrTpoabubie IIpakTuueckue wHppoBbIe
Bceero oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypenI
[IpakTukym. Ponb XuMuu B )KM3HH Y€I0BEKa
[IpaxkTukym. UucTele BemecTBa U CMECH 1
3 [IpakTukym. BeinmonHeHne TBOPUECKUX 3a0aHUI 1
10 TEME «ATOMBI U MOJIEKYJIbD)
4 IIpakTukym. BellloyIHEHHE TBOPYECKUX 3aJaHUI 1
0 TeMe «XHUMHUYECKUE DIIEMEHTBI»
[IpaxkTukym. Pemenne 3anad o teme
5 «Xumuueckas popmyna. BaneHTHOCTS aTOMOB 1
XUMHUYECKUX JIEMEHTOB)»
[IpakTukym. ATOMBI, MOJIEKYJIbI, XUMUYECKHE
6 2J7IeMEHTHI. BelecTBa MOJIEKYIISIpPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHMS. XUMUYECKas
dbopmyna
5 IIpaxTrkym. Pacu€rsl o XUMHYECKUM 1
dhopmynam
8 [IpaxkTrkyMm.YpaBHEHUS XUMUYECKUX PEAKIUN 1
9 [IpakTukym. Pacué€rsl o ypaBHEHHUSIM 1
XUMHYECKHUX PEeaKIHi
10 IIpaxTukym. Pacu€rsl o ypaBHEHUAM 1
XUMHUYECKHUX PEAKIUH
11 [Tpaktuxym. [IpencraBnenue o razax. Bo3gyx 1




KakK cMech ra3oB. 3akoH ABoraapo. O0bEMHBIE
OTHOIICHHS T'a30B IIPH XUMHUYECKUX PEAKLIUS

[Tpaktukym. TemnoBoit 3pPeKT XUMHUIECKIX

12 . 1
peakuuit

13 IIpakTukym. Perienue 3a1a4 o ypaBHEHHSIX 1
XUMUYECKHUX peaKIui

14 [IpakTuxkym. Bogopon u ero coiictsa 1
[IpakTukym. Pemenne pacu€THbIX 3a7a4 Mo

15 YPAaBHEHUSAM XMMHUYECKUX PEAKLIUN C y9aCTHEM 1
BOZIOpOZIA

16 [IpakTukym. Pemenne pacu€THbIX 3a7a4 Mo 1
YPaBHEHMSM XMMUYECKUX peaKIHii

17 [IpaxkTukym. Pemenne pacu€THeIX 3a1ad ¢ 1
HCIOJIb30BaHUEM T'a30BbIX 3aKOHOB

18 [IpaxkTukym no teme «Boxa u e€ cBolcTBa. 1
OcHoBaHus»
IIpakTukym. Pemenue 3aaau ¢ UCIIONBb30BaHUEM

19 MIOHSTHSI «MaccoBas 0JIs1 PACTBOPEHHOTO 1
BELIECTBA»

20 [IpakTukym no teme «OKCUIBD» 1

21 IIpakTukym no teme «OCHOBaHUS» 1

22 IIpakTukym no reme «Kucinoren» 1

23 [IpakTukym no teme «Conny» 1
IIpakTukym no reme «l'eHeTndeckas cBsI3b

24 MEXy KJIacCaMy HEOPraHMUECKUX 1
COCIMHECHUI»

o5 [Ipaktuxym. Pemenne 3a1a4 nmo hopmynam u 1

YpaBHEHUSIM XUMHYECKHUX PEaKIIHi




[Tepuonnueckuii 3aKOH XUMHUYECKHX 3JIEMEHTOB

26 1
J.W. MenneneeBa u CTpOECHUE aTOMa

97 [Tpaktukym. CoctaB aToMHBIX snep. CTpoeHue 1
ANEKTPOHHBIX 000JI0YEK aTOMOB
[IpakTukym. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB aTOMOB paJinyca aTOMOB XUMHYECKHUX

28 9JIEMEHTOB, METAUIMYECKUX U 1
HEMETAITHYECKUX CBOMCTB I10 TPYIIIaM 1
neproam
[IpakTukym. XapakTepucTuKa XUMUYECKOTO

29 9JIEMEHTA MO €0 MOJIOKEHUIO B 1
[Tepuonuueckoii cucreme /.M. Menaeneena

30 XuMHUecKas CBI3b U €€ BUJIBI 1
[TpakTuxym. MexaHu3mbl 00pa3oBaHuUs

31 KOBQJICHTHOW U MOHHOMU CBSI3U. DJIEKTPOHHBIC U 1
CTPYKTypHBIE (hopmyIIbl BemecTB. KaTHOHBI 1
AHUOHBI

39 Kpucrannuueckue u amop¢HbIe BEIIECTBA. 1
THUIBI KPUCTAIIINYECKUX PEIETOK

33 [TpakTukym. OKUCIUTETHHO- 1
BOCCTAaHOBUTEIHHBIE PEAKIIHH

34 O0001IeHE U CHCTEMATH3AIMs 3HAHNH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

Ne
n/n

Tema ypoka

IIpakTukym. Ilepuonnueckas
CHUCTEMa XMMUYECKUX HIIEMEHTOB
.. MenneneeBa. Ctpoenue
BEILIECTBA. XMUMUYECKAS CBS3b

HpaKTI/IKYM. OCHOBHBIE KJIaCChI
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

Jlara
NnpoBeIeHusl

07.09.2026

14.09.2026

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpakTukym. D1eMEHTHI
XUMUYECKON TEPMOIMHAMUKHU.
3akoH I'ecca

21.09.2026

[IpakTukym. CxopocTb
XUMHYECKON PEaKIUH.
@DakTOpHI, BIUAIOIINE HA
CKOPOCTh XUMHYECKOW pEaKIIMH.
IToHsATHE O XMMUYECKOM
paBHOBecuH, mpuHuuI Jle
[Tarense

28.09.2026

[IpakTrkym. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

05.10.2026

[TpakTuKyM.
DIIEKTPOIUTHYECKAS
nucconyanus. XuMu4eckue
peakiuu B pactBopax. CuibHbIe
U cia0ble JIEKTPOJIMTHI.

12.10.2026




CreneHp TUCCOLMALIHH,
KOHCTAaHTa JUCCOLMAINH.
HNonHoe npounsBeieHNE BOIBI.
Bonopoansiii mokaszaresns

[IpakTukym. Peakuyuu noHHOTO
obmena. ['maponus coneit

19.10.2026

10

IIpakTukym. Pemenune 3anay no
TeMe «DJIEKTPOIUTHYECKAS
JUCcCOoIraIusa. XUMHUUECKHE
pEaKUHUH B PaCTBOpaX»
[TpakTukym. OGrias
XapaKTEePUCTHKA HEMETAILIIOB.
T"anorensr

IIpaxTuxym. Xiiop u ero
Ba)KHEHIIINE COCTMHCHUS

09.11.2026

16.11.2026

23.11.2026

11

[IpakTukym. OGmas
XapaKTEPUCTHKA XUMHYECKIX
sneMeHToB VIA-Tpynmnsl

30.11.2026

12

13

14

[Ipaktukym. Cepa u eé
BayKHEHNIIINEe COeTUHECHUS

IIpaktukym. Pemenue 3agad o
YPaBHEHHSIM XUMUYECKHX
peakuun

[Ipaxtuxkym. O6mas
XapakTepucTHka 3neMeHToB VA-
rpynmsl. A30T U €ro cBoiicTBa

07.12.2026

14.12.2026

21.12.2026

15

[IpakTukym. Baxueiimme
COEIMHEHUS a30Ta

28.12.2026




16

[Ipaktukym. Pemenue
pacu€THBIX 3a7a4 110 TeMe «A30T
Y €r0 Ba)XHEUIINE COCIUHEHUS»

11.01.2027

17

18

19

[paxtuxym. @ochop u ero
Ba)XKHEUINME COCTUHEHUS
OO0m1as XxapakTepucTUKa

anemeHToB |VA-rpynmsl.
VYraepoa u ero cBoicTBa

[Ipaktukym. Baxkueiimue
COEIMHEHUS yrilepoJa

18.01.2027

25.01.2027

01.02.2027

20

[Ipaktukym. Kpemuuii u ero
COCIMHEHUS

08.02.2027

21

22

IIpaktuxkym. Pemenne
pacy€THBIX 3a7a4 0
YPAaBHEHUSAM XUMHUYECKHUX
peakui

OO11as xapakTepuCcTHKa
XUMHUYECKHUX DIIEMEHTOB —
METaJUIOB HA OCHOBaHUU UX
nosioxkenus B [lepuonnueckon
CHUCTEME XMMUYECKHX DIIEMEHTOB
.. MenneneeBa u CTpOEHUS
aToMoB. OO01IMe XUMHYECKHE
CBOMCTBA METAJLIOB

15.02.2027

20.02.2027

23

Kopposus merannos. CrutaBel
MeTauioB. OOIIHE CIOCOOBI
MOJTyYEHUS] METAJIIOB.
DneKTpoan3

01.03.2027




24

[Ipaktuxym. Illenoynsie
METAJIJIbl U UX BAKHEHUIINE
COCIMHEHUS

15.03.2027

25

[IpakTukym.
[Ienouno3eMeabHBIC METAIIBI,
MAarHuil 1 uX Ba)KHEUIIIHE
COCIMHCHUS

22.03.2027

26

27

28

[IpakTukym. AIOMUHUN U €70
BAKHEUILINE COCTUHEHUS

OO011as xapakTepucTHKa
MetaioB b-rpynm. IIpakTukym.
Menpb, cepeOpo, LIMHK U X
BAKHEUILINE COCTUHEHUS
[TpakTukym. Xeneso u ero
BAOKHEUILINE COCTUHEHUS

05.04.2027

12.04.2027

19.04.2027

29

Bakueitmme BeniecTsa u
MaTepHuabl, 00JaCTH UX
npuMeHeHus. HoBbie maTepuaiibl
1 TeXHOJOTUU. [IpuHIUIIBI
«3CIICHON XUMUN

26.04.2027

30

XUMUS U 3I0POBBE.
DKojorudyeckue npooIemsl,
CBSI3aHHBIE C COEIMHEHUSIMU
yIIepoaa, a30Ta, CEPBI, TSKEIBIX
METAJIJIOB

17.05.2027

31

[TpakTukym. O6001eHne
M3y4eHHOro. Pemenue
Ka4CCTBCHHLBIX U
KOJINYCCTBCHHBIX 3a1a4 I10

24.05.2027




HN3YUYCHHBIM TCMaM

32

[Tpaktukym. O600mEeHNE
U3y4eHHOro. Pemenue
Ka4eCTBEHHBIX U
KOJINYECTBEHHBIX 33]a4 110
U3y4YCHHBIM TeMaM

25.05.2027

33

[TpakTukym. O6001eHNE
U3y4eHHOro. Pemenue
Ka4eCTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4 I10
W3YYCHHBIM TeMaM

26.05.2027

OBILIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME

33










