Brlmnucka 13 0CHOBHOM 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO OOIIIETO
obOpazoBanust MAOY Bropasi rumHazus

PABOYAS ITPOTPAMMA
Kypca BHEYPOUYHOM 1eSITeJIbHOCTH
«IIpakTHyeckass XuMUsD)

JU1s1 oOyuaromuxcs 8-9 KiaccoB



HOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma kypca BHEeypouHOil aestenbHOcTH «lIpakTuyeckas xumus» (nanee
— IporpamMma) cocTaBJieHa AJis1 8—9 KJIacCOB Ha OCHOBE MOJIOKEHUHN U TpeOOBaHMIA:

— denepanbHOro rocy1apcTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOI'O
oOmero oOpa3oBaHusa (YTBEpXkAEH MpHKa3oM MUHHCTEpCTBA MPOCBEIICHUS
Poccutickoii @eaepanmu ot 31 mas 2021 r. Ne 287);

— @epgepanpHOil  00pa3oBaTeIbHOM  MPOrpaMMBl  OCHOBHOI'O  OOILEro
oOpazoBaHus (yTBepxkaeHa npukazom MunnpocsenieHus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBado B Muntocte Poccuu 12.07.2023 Ne 74223).

IIpu pa3padoTke mporpaMmmbl UCNOJIb30BAJINCH CJeYIOIIHEe HOPMATHBHbBIE
AOKYMEHTBI:

— VYxka3 Ilpe3sunenta Poccuiickoit @enepanuu ot 28.02.2024 1. Ne 145 «O
Crparernu Hay4yHO-TEXHOJIOTMYECKOro pa3Butus Pocculickoi @enepanun»;

— KomnnekcHbld  MIaH  MEpPONPUATHA 1O  MOBBIIEHUIO  KadecTBa
MaTEMaTHYECKOI0 U €CTECTBEHHO-HAay4yHOro oOpazoBaHus Ha nepuoi a0 2030 roxaa
(yrBepxkaeH pacnopsikenueM [IpaBurensctBa Poccuiickoit @enepanuu ot 19 HOsOpst
2024 roma Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyanbHOCTh Kypca BHEYpPOUYHOM JeiaTenbHOCTH «lIpakTmueckas Xumusa»
00yCJIOBJIEHa HEOOXOJUMOCTBIO pa3pabOTKU CHEHHUAIBHBIX MPOrpaMM OOy4YEHUs U
BOCIIUTAHMS, CHOCOOCTBYIONIMX TIOBBIIICHUIO KAadeCTBa MAaTEeMAaTHYECKOTO W
€CTECTBEHHO-HAYYHOr0 00Opa3oBaHHsA, B TOM 4YHUCJIE MpeaycMaTpUBAIOUIUX
yrayOJIeHHOE U3yueHre Y4eOHOro IpeaMeTa « XuMUsD).

[Ipenyaraemplii KypCc BHEYPOUYHOW MAEATEIBHOCTA JOMOJHSECT W PaCIIUPSET
nporpaMMy Kypca XUMHUH 0a30BOTr0 ypoBHA. Peammsanusi mporpaMMbl MO3BOJHT
BBINTH 3a paMKHd HM3yYEHHS XUMUU Ha O0a30BOM ypOBHE, HCHOIB3YS (HOPMBEI,
OTJIMYHBIE OT YPOUHBIX, U OOECHEUUTh YIIIyOJIEHHOE M3yuy€HUE XMUMHHM Ha YPOBHE
OCHOBHOI'0 00IIIeT0 00pa3oBaHus.

[IporpaMmMa  Kypca  mOpeaycMaTpUBaeT  OpraHU3alUI0  pa3HOOOpa3HOM
JESTEIbHOCTH O00YyYarolMUXCsl, MX AKTUBHOCTh M CAMOCTOATEIbHOCTh, COYETAET
WHJIUBUIyaIbHYI0 U TPYNIOBYHO  pabOTy, TMpeAnojaraer IMpOeKTHYI |
HCCIIE0BATENBCKYIO IESITEIBHOCTb.

B mepByro ouepens mporpamMma yaeisieT 0co00e BHUMAaHHE BBITIOTHEHHIO
OOy4JaroIUMHUCST XUMUYECKOTO JKCIIEpUMEHTa — JaOOpaTOPHBIX OMBITOB U
MPaKTUYECKUX PadOT, YTO MO3BOJUT UM Ha NPAKTUKE H3YYUTh 3aKOHOMEPHOCTH
MPOTEKAHUSI XMMHUYECKHX IPOLECCOB, Pa3BUTh MPAKTHYECKHUE YMEHUS M HaBBIKH
MJIAaHUPOBAHMSI, TTOATOTOBKH, MPOBEACHUS, aHAJIW3a U MHTEPIPETAlMU MOTYyYEHHBIX
AKCIIEPUMEHTAJIBHBIX PE3YyIbTaTOB, HAYYUTHCS MPUMEHATHh TEOPETHUECKUE 3HAHUA
U1 OOBSICHEHUSI XUMUYECKUX ITPOLECCOB, MPOUCXOAAIIUX B TOM YHCIIE B CUTyaLUsIX
KU3HEHHOI'O XapakTepa. Oco3HaHHOE BBIIIOJIHEHHE XUMUYECKUX
HKCIIEPUMEHTAJIbHBIX PpabdOT OyAEeT CIOCOOCTBOBATH IOBBIIIEHUIO MOTHBALMM K
U3y4YeHHUIO XuMuu. [IporpamMmoii mpenycMOTpPEeHO Takke pelleHHe O00ydarolmUMUCA



KAYECTBEHHBIX M KOJMYECTBEHHBIX PA3JUYHBIX TUIIOB U YPOBHEU CII0KHOCTH, B TOM
YHUCJIE OJMMITMAIHBIX. BBIMOIHEHNIO XUMHUYECKOTO SKCIIEPUMEHTA U PEIICHUIO 3a1a4
00513aTEIBHO JOJIKHO MPEAIIECTBOBATh 3HAKOMCTBO 00YYarOIIMXCS CO CBSI3aHHBIMHU C
HUMH 3JIEMEHTaMU COJICP KAHMS.

[Iporpamma Kypca BHEYpPOUHOU JeATENbHOCTH «lIpakTuueckas XUMUs» MOXKET
ObITh BOCTpeOOBaHa OOYYAIOIIMMUCSA, KOTOPbIE MOTHUBHUPOBAaHbI K OCO3HAHHOMY
BbIOOPY Ipodeccuil, CBSI3aHHBIX C IPUMEHEHHUEM XUMHUYECKUX 3HaHUH.

Heas u 3apaum Kypca

Ilenp maHHOW TporpaMMbl — OOECTIEUYUTh HWHAMBHAyaAIbHbIE MOTPEOHOCTH
oOydaronuxcsi B HW3YYEHMH XUMHHM B YCIOBHSX, Korjga Y4deOHBbIM IUIaH
0o0pa3oBaTeNbHON OpraHM3alii MPeIyCMAaTPUBACT H3YUYCHHE Y4YEOHOro mpeaMera
«XuMHUs» TOIBKO Ha 0a30BOM YpPOBHE.

[Ipennaraemas nporpamma YUHUTHIBAET MICUXOJIOTO-NIeAaroruuecKue
OCOOCHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTeropuu oOyuvaroummuxcs. Ee
OCBOEHHE CIIOCOOCTBYET Pa3BUTHUIO y OOyUaIOLIUXCS MHTEpECca K U3yUEHUIO XUMUHU U
chepaM AEATEIbHOCTH, CBSA3aHHBIM C XUMHUEH, MOTHBAIIMM K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOILET0 MPO(UIIS U HAIIPABICHHOCTH JalbHEUIIEro 00yUYeHusl.

HN3yuyenue Kypca HanmpaBJieHO HA (POPMUPOBAHUE:

— CHCTEMBl XUMHWYECKHMX 3HAHUN KaK KOMIIOHEHTAa €ECTECTBEHHO-HAYYHOU
KApTUHBl MHUpPA, KaK OCHOBBI ISl TOHHMMAaHHUS XUMHUYECKOM CTOPOHBI SBJICHHIM
OKPYAIOILIEr0 MUPa, OCBOCHHE SA3bIKA HAYKU;

— WHTEJUIEKTYaJIbHBIX CTIOCOOHOCTEN M MHTEPECOB 00YUaIOIIUXCsl, Ha MPOJAOKEHNE
oOy4eHHS Ha YPOBHE CPEIHEr0 001Iero oOpa3oBaHusI.

B pamkax pemeHHsi OCHOBHBIX 3a/a4 MPOrpaMMbl JOJIKHO ObITH
o0ecme4eHo:

— mpuoOmieHne o0y4arommMxcs K CaMOCTOSITEIbHOM IO3HABaTEIbHOM U
HCCIIEN0BATENIBCKON NEATEIbHOCTH, K HAYYHBIM METOJIaM ITO3HAHUS;

— (opMHPOBAHNE MOTHUBALIUU U PA3BUTHE CIIOCOOHOCTEN K N3YUEHHUIO XUMUU;

— (opmupoBanue oOmiel (QYHKIUMOHAIBHOW M  E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSACHATH U OLECHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCIIOJIb3Ysl 3HAHUS U OIBIT, ITOJIyYEHHBIE IIPU U3YYEHUN XUMUU, IPUMEHITh UX
IIPU peLIEHUU TPOoOIeEM B IOBCEAHEBHOM KU3HU U TPYAOBOM AESATENbHOCTH;

— OCO3HaHUE OOYyYarolMMHUCA LIEHHOCTH XWMHUYECKHX 3HAaHUH B JKHU3HU
YEJIO0BEKA, IMOBBIIIEHUE YPOBHSA DKOJOTHYECKOM KYJIBTYPbI, HENPUATHE IEHCTBUM,
MIPUHOCSIIMX BPEJl OKPYKAIOIIEH CPENE U 30POBBIO JIFOJIEH;

— mpuobpeTeHne 0O0yJaroIIMMHUCS OTIBITA CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHITUH ), HEOOXOJUMBIX JIJISl Pa3IMIHBIX BUIOB JACSTEILHOCTH.

MecTo kypca B 00pa3oBaTe/ibHOM mpouecce

[Iporpamma kypca «lIpakThueckass XUMHS» pacCuyuTaHa Ha peaM3alHio B
TeueHue 68 yueOHbIX 4acoB B paMKaxX BHEYpOUYHOM AesTesnbHOCTH B 8—9 knaccax (34
yaca B 8 kiacce u 34 yaca B 9 kjacce); NaHHBIM KypC MOXET ObITh MPEJIOKEH
00y4aroIuMcsl B Ka4eCTBE OJHOI0 U3 CYLIECTBYIOIIMX IO BBIOODY.



[Iporpamma Kypca BHEYpOYHOW JesATenbHOCTH «lIpakTHueckas XuUMHsS»
HaIpaBJieHa Ha JOCTHKEHHE pPEe3yJbTaTOB, KOTOpBIE MIOMOJHAIOT U YIIIyOJSIOT
chopMynupoBaHHbIE B (henepanbHO pabouell mporpamme 1no y4eOHOMY IpeaMeTy
«Xumust» (0a30BbIil ypOBEHb) TpeOOBaHMSI K IPEAMETHBIM PE3YJIbTaTaM.

@opMbl  I€ATEIBHOCTH OO0YYarOIIMXCA MPEAyCMaTpPUBAIOT aKTHMBHOCTh U
CaMOCTOSITENIBHOCTb, ~ COYETAOT HWHIAUBUAYAIbHYIHO U  TPYIIOBYIO  pabOTHI.
CTpyKTypHpOBaHUE TEMATHYECKOIO0 IUIAHWPOBAHUSA B IIPOrpaMMe COOTBETCTBYET
MOPSAIKY U3YYCHHUS PA3/IeOB U TEM XUMHUHU Ha 0a30BOM YPOBHE B OCHOBHOM IIIKOJIE U
00€eCIeynBaeT TEM CaMbIM IIPEEMCTBEHHOCTh YPOUHOH U BHEYPOUHOU JAEATEIBHOCTH.

CopeprxarenbHble 3JEMEHThl MPOrpaMMbl MO3BOJSIOT OPraHMW30BaTh Ha HX
OCHOBE MPAKTHYECKYIO M IMOMCKOBO-UCCIIEI0BATENBCKYIO JIEATEIbHOCTD, PE3YJIbTaThI
KOTOPOM MOTYT OBITb HCHOJB30BaHbl NPH  pealu3alud  00yYarolUMHUCA
WHANBUAYAIbHBIX MPOEKTOB. TeMbl MPOEKTOB TaKKe PEKOMEHIOBAHO BBHIOMPATH C
YU€TOM PErHOHAIBHOMN CelU(PUKY.



COILEPXKXAHHUE KYPCA

8 KUIACC

Pazgea 1. [lepBoHayajibHbIe XUMHYECKHE OHATHS

XuMusi — BakHas 00JIaCTh €CTECTBO3HAHMS M MPAKTUYECKOM JEATEIbHOCTH
yesoBeka. [Ipenmer xumun. Posib XMMUH B )KU3HU Y€JI0BEKA. XUMHSI B CUCTEME HayK.
Tema u BemectBa. OuU3NYECKHE M XUMUYECKHE CBOMCTBA BEIIECTB. ATrperaTHble
COCTOsIHMS BeliecTB. [IOHATHE O TEOPETUUECKUX U SMIIMPUYECKUX METOIAX NTO3HAHUS
B €CTECTBEHHbIX Haykax. [IpeicTaBieHus 0 HAyYHOM IMO3HAHUM HAa 3MIUPHUYECKOM
YPOBHE. S3bIK XUMUHU.

[TonsiTie 0 MeTromax pabOTHl ¢ XMUMHUYECKHMMH BemecTBamu. OOopymoBaHHe
IIIKOJIPHOW  XMMHUYECKoW Jaboparopun. [IpaBmia Oe3omacHOro oOpameHust C
BEIIIECTBAMHU U JTA0OPATOPHBIM 00OPYAOBAHUEM.

Uucteie BemectBa U cMecu. CrocoObl pasneneHust cmeced. OducTka
BEIIECTB.ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThI. lIpocTbie M CIOXKHBIE
BelecTBA. MeTauibl 1 HEMETAILIBL.

Xumunueckass ¢opmyna. OrTHocuTenbHass aToMHas Macca. OTHocUTENbHAs
MOJIEKYJIIpHass Macca. MaccoBas J0Ji1 XMMHYECKOrO 3JIEMEHTAa B COCAUHEHUM.
Haxoxnenue npocreiiieid (opMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM AJIEMEHTOB.

KonnuectBo BemiectBa. Moab. MomsipHasts macca. Pacuersl mo ¢opmynam
XUMHAYECKUX COeIMHEHUH. MosipHas Macca cMmecu BemecTB. MoJbHass 107
XUMUYECKOTO 3JeMeHTa B coeauHeHud. Haxoxxnenwe mnpocteimeil (opmyIsl
BEILECTBA IO MOJBHBIM JIOJISIM 3JIEMEHTOB.XMMHUYECKAsl PEaKIUsl W €€ MPU3HAKU.
YcnoBrs TPOTEKAaHHST XUMUYECKUMX peaknuii. XUMHUYECKHME YpaBHEHUA. THIIbI
XUMUYECKUX peakuil. PacyeTsl 0 XUMUYECKUM YPAaBHEHHUSM.

IJKchepumenmanbHoe uzyyeHue 6eujecme U A61eHUIL.:

— W3yuenue u omnmcanue (U3HUECKUX CBOWCTB OOpa30OB HEOPTaHUYECKHX
BEILECTB.

— IIpaBuia paboThl B 1a0OpaTOpUM U MPUEMBl OOpalleHusl ¢ J1abopaTOPHBIM
000py/TIOBaHUEM.

— Paznenenue cmecen.

— Onucanue (U3NUECKUX CBONCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB.

— Habmronenue pu3nieckux u XUMUYECKUX SBJICHUH.

— HaOmronenne u omnucaHue NPU3HAKOB IPOTEKAHUS XUMUYECKHX peaKIUi
Pa3HbIX THUIIOB.

Pemenne pacueTHbIX 3a1a4 0 popMysaM U ypaBHEHUSIM XUMHUECKUX PEAKITHI
Pa3IMYHOrO YPOBHS CIOXKHOCTH, B TOM YHCII€ OJIUMITHAIHbBIX.

Paspnes 2. BaxkHeiune npeacTaBUTe/IM HEOPraHMYeCKUX BellecTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. 3akoH ABorajapo. MossipHblii 00beM
razoB. OrTHocuTenbHass IUIOTHOCTh ra3zoB. OrmnpeneneHue  OTHOCUTEIbHOU
MOJIEKYJISIPHOM Macchl Ta3000pa3HOro BEIIECTBA MO HM3BECTHOM OTHOCUTEIBHOM
10THOCTU. OOBEMHBIE OTHOLIEHUSI Ta30B IPU XUMHUECKUX PEaKIMSIX.



Kucnopon. Oxcuppl. [Ilpumenenue kucnopoga. CriocoObl NOIyYEHHUs KUCIOpOa
B JJaboparopuu U npombinuieHHOCTH. [ToHsTHE 0 KaTanu3arope. O30H — AIJIOTPOIHAS
MOAU(UKALIHS KUCIOPOa.

TemnoBoii 3 pekT XUMUIECKON peaKIK, TEPMOXUMUYECKUE YPAaBHEHHUS, 3K30-
Y DHAOTEPMUYECKUE PEAKLINN.

Bonopon. Haxoxxnenue Bogoposna B mpupoje, (U3NYECKUE U XUMHUYECKHE
CBOICTBa, IPUMEHEHUE, CIOCOOBI nonydeHus. [IoHsATHE 0 KUCI0TaX U COJIsX.

Bona. ®usnueckue cBoricTBa BOAbl. Boma kak pactBopurenb. PacTBOpHI.
HacpliieHHble M HEHACBILIEHHBIE PACTBOPBL. PacTBOpUMOCTH BEIIECTB B BOJIE.
CrocoObl BbIpaXEHHUs] KOHLUEHTpAalMUd PAacTBOPOB: MAaccoBasl JOJS PacTBOPEHHOIO
BEILIECTBA, MOJIApHAs KOHUEHTpaius. Poiap pacTBOpOB B MPUPOJE M B KU3HH
YEI0BEKA.

Xumudeckue cBorictBa Boabl. [loHatne 00 ocHoBanusax. Ilorstue 00
MHIUKaTopax. KpyroBopoT BoAbl B IpUPOJIE. 3arpsi3HEHNWE MPUPOJIHBIX BoA. OxpaHa
Y OYKCTKa MPUPOHBIX BoJ.Kiaccudukaius Heoprannueckux coequHeHuit. OKCHUbl.
Knaccudukanus okcumos: coneodpasyromiiue (OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIE)
U HecoJeo0pasyrolue.

@u3nueckrue M XapaKTEpHBIE XUMHUYECKHE CBOWCTBA OKcHIOB. [lomyueHue
OKCHJIOB.

[loHsiTHE O THIPOKCHAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KHCIOTaX.
Kucnmorel. ®usnueckne W XUMHAYECKHE CBOMCTBA KHUCIOT. [lomydeHune KuCIOT.
Kucnotsl B npupoze, npuMEHEHNE BaXKHEUIINX KUCIIOT.

OcHoBanms. Krnaccudukamuss OCHOBaHMIA: IIEJIOYM W HEPACTBOPUMBIC
ocHoBanus. lllemoun, wx cBoicTBa W cmocoObl moxydeHus. HepacTBopumsbie
OCHOBAHUSI, IX CBOMCTBA U CITOCOOBI TTOTyYEHUSI.

AmpoteprocTb. [lonsTre 06 aM()OTEPHBIX THIPOKCHIAX U MTOJTyUYEHUE.

Conn. ®du3nvecKue U XapakTepHbIE XUMUYECKUE CBOMCTBA. [lomydenue coneil.

I'eHeTnuecKas CBA3b MEXAY KIIACCAMHA HEOPraHWYECKUX COCITMHEHMM.

IKcnepumeHmanbHoe U3yyeHue euiecme U a61eHull:

— O3HakoMIIeHHE ¢ 00pa3aMu OKCHUJIOB M OITUCAHHE UX CBOWCTB.

— Ilonmyuenue, cobupanue KUCI0poaa, U3y4eHHUE €ro CBOMCTB.

— [lonydenue u cobupanue BOAOPOAA.

— B3auMopeiicTBue KMCIOT ¢ METaJIaMU

— [IpuroToBneHue pacTBOPOB € ONPEAEIEHHON MACCOBOM 0JIEN PACTBOPEHHOTO
BEILIECTBA.

— Onpenenenre pacCTBOPOB KUCIIOT U MIEJIOYEN C MOMOIIBIO UHIUKATOPOB.

— B3ammoneincTBue KUCIOT ¢ METaylaMH, peakiuid HeuTpanu3auuu. Peakuus
HEUTpaJIN3aLH.

— B3aumozeiictBue pactBopa cepHoi KUCIOTHI ¢ okcuaom meau(Il).

— [losryueHune HepacTBOPUMBIX OCHOBAHUN U U3YYEHHUE UX CBOWCTB.

— BeITecHEHnE OTHOTO METaJuIa IPYTUM U3 pacTBOPA COJIM.

— B3auMmoaeiicTBue TuIpoKCUa IMHKA C PACTBOPAMHU KHUCIIOT U IEJIOYEH.



— PemeHne »sKkcnepuUMEHTaNbHBIX 3afad Mo TemMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAUHECHUIN.

Pemienne 3agay ¢ HCNONB30BAHUEM IMOHSTHH «MaccoBas JOJISI BEIIECTBA B
pPacTBOpE»; «MOJISIpHAsI KOHLICHTPAILU», C UCIIOJIb30BAHUEM KPUBBIX PACTBOPUMOCTH.
Pemienne pacueTHBIX 3a7a4 MO YPABHEHUSAM XUMHUYECKUX PEAKIUNA pa3HbIX THUIIOB U
YPOBHEH CIOKHOCTH, B TOM YUCIIE OJIUMITAA]IHBIX.

Pazgea 3. Ilepuoanueckuii 3akoH u Ilepuoanveckas cucreMa XUMHYECKHX
yemeHTOB /I.. MenaeseeBa.

Ctpoenue atromoB. XUMHUYECKasl CBSA3b. OKHUCIUTEIBHO- BOCCTAHOBUTEIbHBIC
peaKuuun

[Tepunonnueckuii 3akoH [I.1. Menneneera. Ctpoenue atomoB. COCTaB aTOMHBIX
anep. HM3otonbl. PaauoakTUBHOCTb.  DJEKTPOHBI.  DIEKTPOHHas  OpOUTab.
DHepreTUdeckue ypoBHH W TIOJypPOBHH aToma: s-, p-, d-opOuTtanmu. DIEeKTpOHHBIC
KOH(Urypanuu u 31eKTpoHHO-Tpaduueckue hopmyibl aroMoB. DU3NYECKUil CMBICIT
MOPSAKOBOrO HOMEpa, HoMepa IniepuoAa M TIpymnmbl 3ieMeHta. (CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK  aroMOB  TepBhIX 20  XUMHYECKHUX  AJIEMEHTOB
ITepuomnueckonn cucremsl J[.MI. MeHneneeBa: pacrpenesieHue 3JIEKTPOHOB 110
HSHEPreTUYECKUM YPOBHSAM, TMOAYPOBHAM U opOuTaisiM. DOU3HUECKUN CMBICT
[Teprnoanyeckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHUSI pagdyca aTOMOB XUMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TpyNnaM U nepuoaam. M3MeHeHue
KUCJIOTHO-OCHOBHBIX CBOWCTB COCAMHECHUN XHMHUYECKUX JJIEMEHTOB B NEPUOAAX U
rpynnax. XapakTepUCTHKAa XHUMHUYECKOTO JJIEMEHTAa IO €ro IOJO0XKEHUIO B
ITepunoanueckoit cucreme J{.11. Menaeneena.

3naueHue [lepnogmueckoro 3axkoHa u Ileproauyeckor CHCTEMBI XMMUYECKHUX
AJIEMEHTOB Ui pa3BUTHS Hayku U npaktukd. .M. MenngeneeB — yuyeHbld U
rpaKIaHUH.

DIEKTPOOTPULIATENHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUUYECKasl CBs3b. Buabl
XUMHYECKOUN CBA3U: KOBAJEHTHAs MOJISIPHAS CBA3b, KOBAJICHTHASI HEMOJSPHAs CBS3b,
MOHHAs CBs3b. MeXaHu3Mbl OOpa30BaHUS KOBAJEHTHOM UM HWOHHOM CBS3H.
DONEeKTPOHHBIEC U CTPYKTYPHBIE POpMYIIbI BelecTB. KaTuoHbI 1 aHUOHBI.

Kpucrannmuueckue u amopdHbie BeniecTBa. TUIBI KPUCTALIUYECKUX PEIIETOK:
VWOHHAs1, aTOMHAas1, MOJICKYJISIPHASI U UX XapaKTEPUCTUKHU.

Crenienp okucienus. OnpenencHue cTerneHeld OKUCISHNUS aTOMOB B OMHAPHBIX
coequHeHUAX.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CocTaBieHue
YPaBHEHHN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMA M PAacCTaHOBKA B HUX
K02 (UITMEHTOB METOIOM JICKTPOHHOTO OajaHca.

JKcNepUMEHTAJILHOE N3yYeHUe BeleCTB U SABJICHMIA:

— OzHakomiieHHE € 00pa3naMyM METaNIOB M HeMeTauioB. MojaenupoBaHue
CTPOEHHUS MOJIEKYJI MPHU MTOMOIIHA PUCYHKOB, MOJAEJEH, IIEKTPOHHBIX U CTPYKTYPHBIX

dbopmy.



— OnbIThl, WUIIOCTPUPYIOIIUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemenue pacueTHblx 3amay mo ¢GopMmysiamM W YpaBHEHUSM XUMUYECKHX PEaKIIH
PAa3HBIX TUIIOB U YPOBHEH CIIO)KHOCTH, B TOM YHCJIE OJIMMIINA/IHBIX.

9 KUIIACC

Paznen 1. BemecTBO M XMMHUYeCKasi peaKusi

[ToBTOpEHHE OCHOBHBIX pa3fenoB Kypca 8 kiacca. [lepuommyeckas cucrema
XUMUYECKUX BJEMEHTOB B CBETE MPEJCTAaBICHUN O CTpoeHnH aroMa. CTeneHb
OKHCJIEHUS U BaJIEHTHOCTh. [IpencTaBienne o nepuoan4ecKoi 3aBUCUMOCTH CBOVCTB
XUMHUYECKUX AJIEMEHTOB (271EKTPOOTPULIATENBHOCT, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA, KHCJIOTHO- OCHOBHBIE CBOWMCTBA OKCHJIOB U
TUAPOKCUIOB) OT CTPOEHHUS aTOMa.

Buael xuMudeckod CBsI3U: MOHHAs, KOBaJCHTHas (HEMOJspHas, MOJsSpHas);
OOMEHHBII U JOHOPHO-AKIIEITOPHBIN MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBSI3H.

TuIbl KPUCTAUIMYECKUX PELIETOK — AaTOMHAasl, WOHHAs, MeTalUIMyecKas,
MOJICKYJIIpHAs — U OCOOCHHOCTHU MX CTPOCHHS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUJAA XUMUYECKOU CBSA3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX PEAKIHUN. DJIEMEHTHI
XUMHAYECKON TEPMOJUMHAMHUKUA. OHEPreTUKa XUMHUYECKUX peakiui. TertoBon
abdexT XUMHYECKOW  peakIuu. IK30- U DHIOTEPMUYECKHE  pEeaKIluw,
TEPMOXMMHYECKUE YPABHEHM. 3aKOH l'ecca v ero ciaeaCcTBHUs.

[IoHATHE O CKOPOCTHM XHMMHYECKOW pPEaKUMU. 3aKOH JEHCTBYIOIIMX Macc.
@DaKkTOpPhl, BIMUSIONIME HA CKOPOCTh XMMHYECKOM pEAKIMU. DHEPTUs aKTUBAIWH.
[Tonsitre o xatanuze. @epMeHTH. UTHTHOUTOPBHI.

OOpatumpie U HEOOpaTUMbIE XMUMHYECKUE peakiuu. [IoHATHE 0 XUMHYECKOM
paBHOBecuu, npuHuun Jle [latense. YCnoBus cMENIEHNST XUMUYECKOTO PAaBHOBECHS.
@akTophl, BIUAIOLIME HA COCTOSSHUE XMMHUUYECKOrO paBHOBecHus. lIpornoszupoBaHue
BO3MOYKHOCTH IPOTEKAaHHUSI XUMHUYECKUX IPEBPALICHUN B PA3JIMYHBIX YCIIOBUSX HA
OCHOBE TMpEJCTaBICHUN 00 W3YYEHHBIX DOJEMEHTAaX XHUMHUYECKOW KHUHETUKU U
TEPMOJAUHAMUKH.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE peaKuuu. OkucauTenpHo-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMHMYECKUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIEHHU
OKHCJICHHs. BakHenmme OKuCIUTenn U BOocCTaHOBUTENU. COCTaBIICHHE ypPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIUM C  HUCIOJIb30BaHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

DIIEKTPOJIUTAYECKAS JTUCCOLMALMA. XHUMUYECKME PEAKUUH B PaCTBOpPaAX.
Teopus AMEKTPOIUTHUECKON aucconuanuu. PacTBopeHHe Kak (PU3HKO-XUMUYECKHMA
MpOLECC. DIEKTPOIUTHI W HEdNEKTPOIUTHl. CHIIbHBIE M Ccial0ble 3IEKTPOJIUTHI.
Crenenp aucconuanyiv, KOHCTaHTa Auccouuanvu. MoHHOE Npou3BENEHHUE BOJBI.
Bopopoausiii mokaszarens. MHAUKATOPHI.

Peakiuu morHOr0 0OMeHa. Y CIIOBUS MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa.

I'mppomm3s coneit. MloHHbIE ypaBHEHMS TMAPOJM3a COJIEU. XapakTep Cpeabl B
BOJIHBIX PacTBOpax COJIEH.

IKcnepumeHmanbHoe U3yyeHue euiecme U a61eHull:



— H3ydeHue 3aBUCUMOCTH CKOPOCTH XHMHMYECKOM pPEaKUUU OT pPasIMYHbIX
(bakTOpOB.

— Pemenue SKCHEepUMEHTAIBHBIX 3a7a4 10 TemMe  «OKHUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUNY.

— Peakuuu MOHHOTO OOMEHa.

— PacniozHaBaHue pacTBOPOB COJIEHN C IIOMOILBIO MHIUKATOPA.

— Pacno3HaBaHue HEOPraHMYECKUX BELIECTB C IIOMOIIBI KAa4ye€CTBEHHBIX
PEAKIMI HAa UOHBI.

Pemienne kadecTBEHHBIX 3aa4 M PACUETHBIX 3a4ad PA3JUYHBIX THUIIOB H
YPOBHEH CIIOKHOCTHM, B TOM YHCIE OJUMMIMAAHBIX, MO TeMaM «OCHOBHBIE
3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKHUX PEAKIHI», «DIEKTPOJIUTHYECKAs
IUCCOLMANNs. XUMHUECKNE PEAKIIUU B PACTBOPAX).

Pasznes 2. Hemerauuibl 1 MX COeIMHEHUS

OOmiass xapakTepucTuka HeMmeTauloB. (OCOOEHHOCTH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB, IIPOCTHIX BEIECTB, AJUIOTPOIIHS.

OOmiasi xapakTepucTUKa TajJoreHoB. Puznueckue M XUMHUYECKHE CBOMCTBA,
CHOCOOBI MOJTYYEHHS U IPUMEHEHHE XJIOPA U €r0 BAXKHEUIIUX COEINHEHUH.

OO1as xapakTepucTUKa XUMUYECKUX 1eMeHTOB VIA-rpynnel. dusunueckue u
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJTYYEHHsI U IPUMEHEHHSI CEpPhl U €€ BaKHEUIINX
COETMHEHN.

OOmas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB VA-rpynnbl. Ousznueckue u
XUMHYECKHUE CBOMCTBA, CIOCOOBI MOMyUYeHHUs U MPUMEHEHHE a30Ta U €T0 BAXKHEUIITNX
coequHeHn. Du3nueckne W XUMHUYECKHE CBOMCTBA, CMOCOOBI TONy4YeHUS U
npumeHeHue (pochopa U ero BAXXKHEUIINX COCTMHEHU.

OO0mas XxapakTepuCcTHKa XUMUYIECKUX AMeMEeHTOB [VA-rpynmnel. Gu3ndeckue u
XUMHUYECKHE CBOWCTBA, CHOCOOBI IOJIyYEHHUS MU TMPUMEHEHHE YIJIepoJa U €ro
BaXHEHIMX coenuHeHui. [Tonstue 06 agcopOuum.

dusnyeckue M XMMUYECKHE CBOMCTBA, CIOCOOBI IMOJIyYEHUS U MPUMEHEHHE
KPEMHUS U €r0 BaXHEUIINX COCAUHECHUMN.

IKchepumenmanbHoe uzyueHue 8eujecme U A61eHUIL:

— O3HakoMIIeHHE ¢ 00pa3aMu NPUPOAHBIX XJIOPHUIOB (TaTOT€HHUIOB).

— M3ydenue CBOMCTB COJITHOW KUCIOTBHIL.

— KayecTBeHHbIE peakinu Ha XJIOPUA-, OPOMHI- U HOAHI-UOHBI.

— Ilomy4denue CoIIHOM KUCIIOTBI, N3yYEHHUE €€ CBOMCTB.

— M3ydeHne XUMHYECKUX CBOWCTB Pa30aBICHHON CEpHON KUCIIOTHI.

— IlpoBeneHne Ka4eCTBEHHBIX PEAKIUil Ha CylnbPuA-, CyTbPUT- U Cyabdat-
VIOHBI.

— M3ydyeHne XuMUYECKUX CBOMCTB COJIE aMMOHHS.

— KauecTtBeHHast peakiiys Ha HIOH aMMOHHUSA U (ocdaT-HoH.

— Ilonydyenne aMMHaKka v N3y4eHHUE €T0 CBOWCTB.

— M3yuyeHue CBOMCTB a30THOM KHUCIIOTHI.

— AzicopOLusi pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM.



— IMonydyenue, cobupanue, pacrio3HaBaHUE W U3YYCHUE CBOMCTB YIJIEKHCIIOTO
rasa.

— B3auMHbIe npeBpaliieHus KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHble peakiiuy Ha KapOOHAT- U CUITMKAT-UOHBI.

— [Nonyyenue okcuaa yriaepona (IV) u usyuenue ero cBOMCTB.

— Pemrenue skcriepuMeHTaNbHBIX 3a4a4 110 Teme « BakHenume HeMeTauibl U UX
COCMHECHUSD).

Pewenue kauecmeenmvix 3aoau u pacuemuvlx 3a0ay Pa3IUYHBIX TUIOB M
YPOBHEHN CJIOXKHOCTH, B TOM YHCJIE OJUMIIMAAHBIX, MO pa3aeny «Hemeramnsl u ux
COEIMHECHUSD)

Paszges 3. Mera/uibl U X COeIMHEHHUS

O6mue cBoiicTBa MeTamuioB. OOIIas XapaKTePUCTUKA XUMUIECKUX SJIEMEHTOB —
METAJUIOB HA OCHOBAaHWU WX MOJOXKEHHUS B llepmoamyeckoil CUCTEME XUMHYECKUX
sanementoB J[.MI. MenaeneeBa u crpoeHus aromoB. Metamisl A- u b-rpynm.
DNEeKTPOXUMHUUECKUIN psAll HampsikeHUuN MeTtaiioB. OOmMe XMMUYECKHE CBOMCTBA
MetauioB. OOmue cmocoObl MOJYyYEHUS METALIOB, METaJUTyprus. OJIEKTPOJIU3
pacIuiaBOB U PacTBOPOB COJIEM Kak OAWH M3 CHOCOOOB TMOJYYEHUS METAILIOB.
[loHsiTHe O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTBl MUX OT KOPPO3UH.
CnutaBel METAJUIOB.

Mertamnsl A-rpynm. [llenoynble MeTaulbl MU HUX BAXXKHEWIINE COEOUHCHUS:
¢u3MYecKue W XHMHYECKHE  CBOWCTBA, TMOJyYeHWEe W  NPUMCHCHHE.
[IlemodyHO3eMENbHBIE METAUTBl M WX BaXXHEUIINE COCOMHCHHS: (DU3UYCCKUE W
XUMUYECKHE CBOWCTBA, TMOJyYEHWE W TPUMEHCHHE. AIIOMUHUN: (Qu3ndeckue u
XUMUYECKUE CBONCTBa amtoMUHUS. AMQOTEpHBIE CBOWCTBA OKCHUIA W THUAPOKCHIA
AJTFOMUHHSL.

Meramibl b-rpynn. OOmiass xapakrtepuctuka meTaiioB b-rpynm (moGouHbIX
MOATpyI): mnojoxkenue B [lepuonnueckoi cucreme Xxumuueckux snemeHtoB [I.U.
MenneneeBa, 0COOCHHOCTH CTPOCHHSI aTOMOB. SIBJICHHE «MpOBajia» HJIEKTPOHA Ha
IIpUMeEpe CTPOEHUsI aTOMOB XpoMa, MeJiu, cepedpa. BaneHnTHbie cocTosiHusg aToMoB d-
AJIEMEHTOB, CTENEHU OKHUCJIEHUS aTOMOB B COCIMHEHUSIX. 3aBUCHMOCTh KHCJIOTHO-
OCHOBHBIX CBOMCTB OKCHUJOB U THJAPOKCUIOB METAJUIOB OT 3HAYCHUS CTEIECHU
OKUCJIEHUSI DJJIEMEHTa B COEJUHEHUMH (HAa TMpPUMEpPE COEIAMHEHHH Xpoma).
ITepBoHauvanbHbBIE TPEACTABIEHUS O KOMIUIEKCHBIX COCIMHEHHUSIX.

Menps u cepeOpo, WX BaXKHEHIME COCTUHCHUS: (PU3NYECKHE U XUMUUYCCKUC
CBOICTBA, MoMydeHue u npuMeHeHue. [Ipeacrapienns 06 aMMUAYHBIX KOMILIEKCaxX
cepebpa u Meau.

[luHK ¥ ero BaKHEWIIME COCNMHEHUS: (PU3MYECKUE M XMMHUYECKHE CBOMCTBA,
MOJIy4YeHHE U mpuMeHeHne. AMGOTEpHbIE CBOMCTBA OKCUA U THAPOKCHUAA IIMHKA.

XKenezo: cTpoeHne aroma, CTETICHH OKHUCIICHHS, (PU3NYECKHE W XUMHUYCCKHE
CBOMCTBa, MoJiydyeHUe W mpumeHenue. Oxkcuapl, ruapokcuibl u conu xenesa(ll) u
xenesza(Ill), ux cocra, cBoiCTBa U MOTyUYEHUE.

IKcnepumeHmanbHoe U3yyeHue euiecme U a61eHull:

— B3zaumopeinicTBre METAIUIOB € BOJOM, C paCTBOPAMU COJIEU U KUCIIOT.



— OxpalmBaHue MJIaMEHU COJISIMU METAJLJIOB.

— B3aumojeiicTBre THAPOKCUIOB HATPHUSA M KalblMs ¢ OKCUaoM yriepoja (IV)
1 KHUCIIOTaMH.

— HccaenoBanue cBONCTB KapOOHATOB M THAPOKAPOOHATOB KaJIBIIHUS, KECTKOM
BOJIBI.

— UccnenoBanme aMm(poTepHBIX CBONCTB T'HIPOKCHUJIOB aJTFOMUHUS M [IUHKA.

— H3ydeHune mnpoueccoB MOIYYEHHUS THIPOKCHUIOB KEIIE3a, UX XUMHUYECKHUX
CBOWCTB.

— JKecTKOCTh BOJIBI U METOBI €€ YCTPAHCHMUS.

— Pelienue skcnepuMeHTaNbHBIX 33/1a4 M0 TeMe «BaXHEWIne MeTaubl U UX
COCIMHCHUS.

— KadecTBeHHbIC peakiMu Ha HOHBI MarHusl, KajiblUs, aTOMUHUS, IUHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

PemieHre KayeCTBEHHBIX 3aJlad M PACUETHBIX 3aJlad Pa3IMYHBIX THUIIOB H
YPOBHEM CJI0XKHOCTH, B TOM YHCJIE€ OJUMIIMAAHBIX, MO pazaeny «MeTauibl U HX
COCIIMHCHUSD)

Paznen 4. Xumusi 1 OKpy:Kawiuas cpeaa

Baxneiiimue BelmecTBa M MaTepHanibl, objacTh WX mnpuMmeHeHus. Hopbie
MaTepuajbl U TEXHOJIOTUH. [[pUHITUIIBI «3€JICHON XUMUI.

XuMHST U 310pOBbE. 3HAYCHHE M3YYAE€MbIX XUMHYECKUX DJIEMEHTOB U UX
coeIMHEHUN 7151 QYHKIIMOHUPOBAHUS OpraHMU3Ma YEJIOBEKa.

XHAMHYECKOE 3arpsA3HCHUE OKPYKAIOIICH Cpeabl. DKOJOTHUECKHE MPOOJIEMEI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOJIa, A30Ta, CEPBI, THKENBIX METAIUIOB. [IoHATHE O
[TJK. Ponp XxuMuu B pemieHU 3KOJOTHIECKUX TTPOOIIEM.

IKcnepumeHmanbHoe u3yyeHue 8euecmes U sS61eHuUl.:

— OnpeneneHne KUCIOTHOCTH IPUPOIHBIX BOJI.

— MoaenupoBanue mpoliecca 00pa3oBaHUS KHUCIOTHOTO JOXISA, U3YYEHHE €ro
BO3JICHCTBUS HA MaTEPHUATIBI.

Paznen 5. IloBTOopenue u 00001IeHUEe 3HAHUI OCHOBHBIX Pa3/iejiOB KypPCOB
8-9 kiaccos

[lepuoanueckuii 3akoH u [lepuoandeckas cucreMa XHUMHUYECKUX 3JIEMEHTOB B
CBETE MPEJICTABICHUIN O CTPOCHUS aTOMA.

Bunel XxmMuUYeckoM CBS3HM. 3aBHCHMOCTH CBOWMCTB BEIlECTBA OT THIIA
KPHUCTAJUINYECKOMN PEIIETKN U BUJIA XUMHYECKOMN CBS3H.

Knaccudpukanmsa xumudeckux peakiuil. [IporHo3upoBanne BO3MOXKHOCTH
MPOTEKAHUSI XUMHUUYECKHX TMPEBPALICHUN B PA3JIMYHBIX YCIOBUSX HA OCHOBE
MPEJCTABICHUN XUMUYECKOM KUHETUKU U TEPMOJAUHAMUKHU.

XUMUYECKHE peakuuu B pactBopax. [mapomus coner. OKucauTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU. DIIEKTPOIIHU3.

CBoiicTBa KHCIIOT, OCHOBaHMW U COJEH B CBETE MpPEJCTaBICHU 00
AJIEKTPOJIUTUYECKON JUCCOLMAIIUA U OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

IKCnepumeHmanbHoe U3yyeHue 8euecmes U sS61eHUlL:



— Pemenue OKCIICPUMCHTAJIbHBIX 3aJla4 II0 TCMC ((MCTEU'IJ'IBI, HCMCTAJIJIBI U HUX
COCOIUHCHU).

Pewenue rkauecmeennvix 3aoau u pacyemmnblx 3a0ay pa3In4YHbIX THUIIOB H
ypOBHCﬁ CJIOXKHOCTH, B TOM YHCJIC OJIMMIIMAHBIX, I10 U3YYCHHBIM TCMAM.



IHNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Peanuzanus mporpamMMbl Kypca BHEypouHOW aestenbHOcTH «lIpakTudeckas
XMMUSD» HalpaBieHa Ha OOECIEUYEHHE JOCTIKEHHS OOyYarOIIMMUCS JTUYHOCTHBIX,
METanpeIMEeTHBIX U PEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe socnumanue:

— TpOSBIICHHE IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYpHOMY,
HAYYHOMY U MCTOPUYECKOMY HACIIEIHIO;

— NMOHMMAaHKE 3HaYEHHs] XUMUYECKON HayKU B KU3HU COBPEMEHHOTO OOIIECTBa,
B Pa3BUTUHU YKOHOMUKU Poccuu u cCBOEro pernoHa;

— CHOCOOHOCTH BIAJETh JIOCTOBEPHOW WH(pOpManmerd O MeperoBBIX
JTOCTIDKEHUSX U OTKPBITHSIX MEPOBOW M OTCUECTBECHHOM XVMHUMU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) epasicoancko2o 60OCNUMAHUSL:

— TPEACTaBIICHWE O COLMAIBHBIX HOpPMax W TPaBWIAX MEXKINYHOCTHBIX
OTHOIICHHWH B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-UCCIeI0BATENLCKOM, TBOPUECKOM U APYTUX BUIAX NEATEIbHOCTH;

— FOTOBHOCTh K Pa3HOOOpPA3HOIl COBMECTHOW NIEATENILHOCTU IPH BBIMOJIHEHUH
y4eOHBIX, TI03HABATENBHBIX 3a7a4, BBIIOJHEHUH XHMHUYECKHX JKCIIEPUMEHTOB,
CO3JIaHUH YUEOHBIX IPOCKTOB;

— CTpemJIeHHE K B3aMMOIIOHMMAaHHWIO M B3aMMOIIOMOINM B Tporecce y4eOHOi
AESTeIbHOCTH, TOTOBHOCTH OIIEHMBAaTh CBOE TIOBEIEHHWE M TOCTYIKH CBOHUX
TOBApUINEH C TMO3UIMH HPABCTBCHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHWS
MOCIIE/ICTBUI MOCTYNKOB;

3) popmuposanue yenHocmu HayuHO20 NOZHAHUA!

— MHPOBO33PEHUECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKOW peakivu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH W HEOOXOIWMBIEC IS
MOHUMAaHMSI CYyIIHOCTH HAYYHOW KapTHHBI MUPA;

— OCO3HAHME LIEHHOCTH HAYYHOTO TO3HAHUS JJISl Pa3BUTHS KaKIOTO YeJIOoBeKa U
MIPOU3BOJIUTENFHBIX CHJI OOIIECTBa B IEJIOM, POJIM W MecTa Hayku «XHUMHsS» B
CHCTEME HAyYHBIX NPEJCTABICHUA O 3aKOHOMEPHOCTSX pPAa3BUTHS TMPHUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHON U TEXHOIOTMUECKON CPeoi;

4) socnumanue Kyaibmypol 300P08bsi:

— OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 37J0POBBIN 00pa3 )KU3HM;

— OCO3HaHHE HEOOXOIUMOCTH COONIOJCHUSI TPaBHI OE30MaCHOCTH TIpU
OOpaIleHNY C XUMHYECKUMH BEIIECTBAMU B YICOHBIX U KU3HCHHBIX CHTYAIIHSX;

5) mpyoosoe socnumanue:

— (opMupoBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYAOBOHM AESITEIbHOCTH Kak
€CTeCTBEHHON MOTPeOHOCTH YelloBeKa M K MCCIIENOBATEIbCKON NESTENbHOCTH Kak
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOILECTBE;



— pa3BUTHE MHTEpeca K IMpodeccusM, CBA3aHHBIM C XHUMHEW, B TOM 4YHCIE K
npodeccusiM HaydyHOU cgepbl, OCO3HAHHE BO3MOXKHOCTH CaMOpeaju3alud B 3TOU
cdepe;

6) axon02UUecKOe Bocnumanue:

— OCO3HAHHME HEOOXOAUMOCTH OTHOILEHUS K IPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYyLECTBOBAHUS;

— NpuoOpeTeHHE OMbITa IUIAHUPOBAHUS MOCTYNKOB M OIIEHKH MX BO3MOKHBIX
MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEN Cpeibl;

— CIOCOOHOCTh MPHUMEHATH 3HAHUS, MOJTy4YaeMble TIPU U3YYCHUH XUMUU, AJIS
pelIeHUs 3a7]a4, CBSI3aHHBIX C OKPYXKAIOIIEN CPEION;

— aKTUBHOE HETIPUSITUE AEUCTBUM, IPUHOCSIINX BPEA OKPYXKAIOIIEH CPEIE;

— TOTOBHOCTb K YYAaCTHIO B MPAKTHYECKOW JEATEIBHOCTH HKOJIOTHYECKON
HaIpaBJIEHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

1. ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiCTBUS

1) ba3oBble JJorMYecKue AeicTBUA:

— packpbIBaThb CMBICI XUMHUYECKMX MOHATUN (BBIAENATH MX CYLIECTBEHHBIE
NPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C IPYTUMU IOHATUSAMU);

— aHalIM3UpoOBaTh, CpaBHUBAaTh, 0000IIaTh, BBHIOMPATH OCHOBAHMS JJIS
KJIACCU(PUKALMU U CUCTEMATU3ALMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi;

— yCTaHaBIMBATh MPUIMHHO-CIICACTBEHHBIE CBSI3U MEXKIY O0OBEKTaMHU U3yUCHUS;

— CTpPOUThH JIOTMYECKHE pacCyXJeHUusd (MHAYKTUBHBIE, IEAYKTHBHBIE, IIO
aHaJIOTHH ),

— MpejJiaraTh KpUTEPUU U BBISBISATH O0IINE 3aKOHOMEPHOCTH M MPOTUBOPEUHS
B M3y4YaeMbIX MPOIECCaxX U SBJICHUSX;

— JIeNIaTh BBIBOJBI M 3aKIIOUYEHHS; YMEHHs NPUMEHSTh B IPOLIECCE MO3HAHMS
HNOHATUSL (TMIPEAMETHBIE U METAaNpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH,
UCIOJIb3YEMBbIE B XUMHH, [peoOpa3oBbIBaTh  MOJEIbHBIE  IPEICTaBICHUSA
(XuMuYecKkuil 3HaK, XuMU4eckass popmysa, ypaBHEHHE XUMHUYECKOM peaklMu) Npu
pelIeHnr yuyeOHbIX 3a/1a4;

— XapakTepU30BaTh U3y4acMble XUMUYECKHE BELIECTBA U XUMUYECKUE PEAKIIUU
C YYETOM MOJIEIbHBIX ITPEICTABICHUI.

2) ba3oBbie HCCae0BATENBCKUE JCUCTBUS:

— TPUMEHATH METOAbl HAYYHOI'O I[IO3HAHMS BEUIECTB M SBJICHUM Ha
AMIUPUYECKOM U TEOPETUIECKOM YPOBHSIX B yUeOHOW MO3HABATEIHLHOM M MIPOEKTHO-
MCCIEI0BATENbCKON NeATEIbHOCTH;

— aHaJIM3UpOBaTh (AKTHI, BBIABIATH U (HOPMYIUPOBATH MPOOJIEMY, ONPEIEISTH
LEeJb U 33741, COOTBETCTBYIOLIUE PELICHUIO MPOOJIEMBI; MTPeAiaraTh ONUCATENbHYIO
WM OOBSCHUTENbHYIO THUIIOTE3Y M OCYIIECTBISTH €€ MPOBEPKY; MPOBOAUTH
M3MEpEHHUs] HEOOXOIMMBIX TTapaMeTPOB, BBIYUCIICHHUS, MOJCINPOBAHNE, HAOIIOACHUS
U OKCIIEpUMEHTHI (peallbHble W MBICIEHHBIE), CAMOCTOATEIBHO IPOTHO3UPOBATH
pe3ynbTaThl, POPMYIUPOBATH 0OOOIIEHNS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MIPOJIEIIaHHOM padoTe;



3) Padora ¢ undopmanmeii:

— OpPUEHTUPOBATHCA B PANIMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dyHO-
NOMYJISIpHAs TUTEpaTypa XUMHUYECKOTO COJIEpPKaHusl, CIPABOYHbIE ITOCOOUS, PECYpCHI
WNurepHera);

— aHATU3UPOBATh UHPOPMALIMIO U KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUUBOCTh, OTOUPATh U UHTEPIIPETUPOBATH HH(POPMALINIO, 3HAUUMYIO IS
pelieHus: yueOHOMU 3a71auu;

— MPUMEHSATh Pa3UYHbIE METOABl, MHCTPYMEHTHI W 3alpOChl NPU TOHUCKE U
otOope MHPOPMAIUHU WK JAHHBIX U3 HCTOYHUKOB C YYETOM MPEIIOKEHHON yueOHOU
3aJ1a4M U 33JJaHHBIX KPUTEPHUEB,;

— BBIOMpATh, aHAJU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
nH(GOPMAIIMI0O Pa3IMYHBIX BUIOB W (opMm mpeacTaBieHus (cxeMbl, rpadukwu,
ArarpamMmbl, TaOJHUIIBI, PUCYHKHU U IpyTHe (POpPMBI);

— HUCHOJb30BaTh HAY4YHBIH SI3bIK B KAu€CTBE CPEJACTBA pabOThI C XUMHUYECKOU
uHpopmanue;

— NIPUMEHATh 3HAKU U CUMBOJIBI, (hopMmyibl, aOOpeBHATYpbI, HOMEHKIATYDY,
MCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

2. KomMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

— YMEHUE 3aJ]aBaTh BONPOCHI (B X0/1€ AUaJIOTa U (UJIM) TUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoii  Tembl, (OPMYJIHPOBATH CBOM  MPEHAJIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUSI IPEJIOKEHHOM 3a/1a4u;

— MPUOOPETEHHUE OMbITa MPE3CHTAIMU PE3YIbTATOB BBIMTOJHEHUS XUMHUECKOTO
AKCIIEPUMEHTa (J1TaOOpaTOPHOTO OIBITA, JTA0OPATOPHOUM PAOOTHI MO HMCCIETOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO IPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH I1O3HABATEIHHOU W
HCCIIEIOBATENLCKOM JAESITEIbHOCTU MIPH PELICHUH BO3HUKAIOUINX MTPOOJIEM Ha OCHOBE
yudeTra oO0LIMX UHTEPECOB U COIIACOBAHUS MO3ULUH (00CYXKAeHHs, 0OMEH MHEHUSIMU,
«MO3TOBBIE IUTYPMBD», KOOpPAMHALIUA COBMECTHBIX JCHCTBHI, OIpeneiaeHue
KPUTEPUEB IO OLIEHKE KaYeCTBA BBIMOJIHEHHON paOOThI U APYyTHE).

3. PerynisiTuBHbIE YHMBepcaJIbHbIe yUeOHbIe NelCTBHUS:

— YMEHHE CAaMOCTOSTEIbHO ONPENENATh LENU MACSITEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHPOBATh W MPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTh, BHIOMpATh Hambosee 3(PPEeKTUBHBIE CHOCOOBI pelIeHus Yy4eOHBIX H
MO3HABATENBHBIX 33/1ad, CAMOCTOSITENIbHO COCTAaBISITh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aJTOPUTM JEWCTBUM TNIPU BBINOJHEHHM 3aJaHUU C Y4YETOM
MOJTy4YeHUs HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEaKLUsX,
OILICHHMBATh COOTBETCTBHE MOJYYEHHOTO PE3yNIbTaTa 3asBICHHON IENH,

— YMEHHE HCIONb30BaTh M AHAIM3HPOBATh KOHTEKCTHI, IpeajaraeMble B
YCIIOBUU 3aJlaHuil. — CAaMOCTOSITENILHO BBIOMPATh COcO0 perieHus y4eOHOH 3amadn
(cpaBHHBaTh HECKOJIbKO BapUAHTOB PEIICHUS, BHIOMPATh HAaMbOOJee MOAXOMISAIINN C
YU4ETOM CaMOCTOATEIbHO BBIJCIEHHBIX KPUTEPUEB), MJIAHUPOBATH CBOIO PabOTy MpH
pellIeHnr Y4eOHOM WK UCCIIEJ0BATEIbCKOM 3a1auu.

MHNPEAMETHBIE PE3YJIbTATDBI



8 KJIACC

K koniy oOyueHuss B 8 Kjacce NIpeAMETHBIC pe3yJbTaThl H3Y4YEHUS Kypca
BHEYpPOUHOM  jesiteibHOCTH  «lIpakThueckass  XUMHUsS»  JIOJDKHBI  OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

— PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKHUX IIOHATHUH: aTOM, MOJIEKYJIA,
XAMUYECKHUH JIEMEHT, METaJlJI, HEMETaJ1, aJUIOTPOIIHS, MPOCTOE BELIECTBO, CI0KHOE
BEIIIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJIHAs), BAJICHTHOCTh, OTHOCHUTEIIbHAS
aTOMHasi M MOJIEKYJISIpPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,
MaccoBas JIOJS XUMHUYECKOTO DJJIEMEHTAa B COCIWHCHWW, MOJIIPHBIA 00BEM,
OTHOCHTEJIbHAS TUIOTHOCTh Ta30B, OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, aM(OTEPHBIHA
OoKcHJ, aM(OTEPHBIA TUAPOKCHA, XUMHUYECKas pPeakius, KiIacCUPUKAIUSI PEaKIIHA:
PEaKIMK COSTUHEHNUS, PEaKIINK PA3JIOKCHHS, PEaKITNU 3aMEICHUS, PEaKIINK 0OMEHa,
9K30- U DHJAOTEPMHUUECKUE PEAKIHUM; TEIJIOBOM 3(PGEeKT peakiuu; Sapo aToma,
AJICKTPOHHBIN CJIOW aToma, aTOMHas OpOWTalb, PaJNyC aTOMa, XMMHYECKas CBS3b,
MOJISIPHAsT ¥ HEMOJISIPHAST KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, AHWOH,
pacTBOp, MaccoBas J0Ji1 BellecTBa (MPOIEHTHAs KOHIICHTpAIlus) B pacTBOpE,
MOJISIPHAsI KOHLEHTpAIMs BEIIECTBA B paCTBOPE; AIEKTPOOTPUIATEIILHOCTD, CTEIICHD
OKHCJICHUSI, OKHCIUTEIM W BOCCTAHOBUTEIM, OKHCJICHME M BOCCTAaHOBJICHHE,
OKHCIIUTEJIbHO- BOCCTAHOBUTEIBHBIE PEaKIIMK, METOJI SJIEKTPOHHOTO OallaHca;

— WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHM U
MIPUMEHATH T MOHITUA MPU ONTMCAHUY BEIIECTB U UX NIPEBPAILLCHUN;

— WCIIOJIh30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTaBICHUS (DOPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

— OMpENeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIAMHEHUSX,
CTEIICHb OKHCIICHUS DJJIEMEHTOB B OWHApPHBIX COCAMHEHUSAX, NPHUHAIIC)KHOCTD
BEIIIECTB K OINpEJSICHHOMY KJIacCy COSIWHEHHH 1Mo ¢opmysiaM, BUJIBI XUMHUYECKON
CBsI3U (KOBJICHTHON M MOHHOM) B HEOPTraHUUECKUX COCTMHEHUSX;

— PacKpbhIBaTh CMBICI 3aKOHOB COXPAaHECHUS MAacCChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmomnueckoro 3axkona JI.M. MenaeneeBa, aTOMHO-MOJICKYJIAPHOU
TEOpUHM, 3aKOHA ABOrajJipo M €ro CJICACTBUN, MPEACTABICHUNA O HAyYHBIX METOAAX
MO3HAHUS, B TOM YHUCIE OSKCIEPUMEHTAJIbHBIX M TEOPETUYECKUX METOJIAX
WCCJICIOBAHUS BEIIECTB U U3YUYCHUSI XUMUYECKUX PEAKIUI;

— JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX IJIEMEHTOB OT UX MOJIOKEeHUS B [lepruoandeckoit cucreme: OnuchiBaTh U
XapakTepu30BaTh TaOMuuHy0 ¢dopmy I[leprogudeckoil CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB: pa3IMyaTh TMOHATHS «TJaBHas moarpynmna (A-rpymnma)» U «ImoOodHas
noarpymnma (b-rpynma)», «Maibie TIEpHOIb» M «OOJBINNE MEPHOB, COOTHOCHTH
0003HaueHNUs, KOTOphIe UMEIOTCS B Tabnwuie «llepuomnyeckas cucteMa XUMHIESCKIX
anemeHToB /.M. MenneneeBay, ¢ YACIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUUYECKUX 7JJIEMEHTOB (COCTaB MW 3apsia sjapa, oOlIee YUCI0 JJIEKTPOHOB U
pacrpesiesieHue UX I10 JICKTPOHHBIM CJIOSIM);



— OOBSACHATH CBSA3b MOJNOXKEHUS dJeMeHTa B llepuoanueckoil cucreme c
pacupesneseHueM 3JIEKTPOHOB IO JHEPreTHYECKUMM YpPOBHSAM, IOLYPOBHAM H
OopOUTAISIM aTOMOB TIEPBBIX YETHIPEX NEPUOOB;

— KJacCU(PHUIMPOBATh XUMHUYECKHE D3JIEMEHTbl, HEOPraHWYECKHE BEILECTBa,
XUMHUYECKHUE peakuuu (10 YUCIy U COCTaBY yYaCTBYIOIIMX B PEaKIMU BELIECTB, IO
TeroBomy 3 Pexry);

— XapakTepu3oBaTh (ONMCHIBaTh) (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
MPOCTHIX U CJIOXKHBIX BEIIECTB: KUCIOPOAA, BOJOPOJA, BOMBI, OOIIHE XUMHYECKHUE
CBOWCTBA OKCUOB, KUCJIOT, OCHOBAaHUU U COJIEH, TEHETUYECKYIO CBSI3b MEKy HUMU,
MOATBEP)KJAsi  NPUMEpPaMU  MOJIEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOLIUX
XMMHUYECKUX PEAKIUN;

— ONKUCBIBATh POJIb KUCIOPO/JA, BOJOPOAA U BOJBI B MPUPOJHBIX IMpoIleccax, B
KUBBIX OpraHM3Max, UX NPUMEHEHHE B PAa3JIMYHBIX OTPACIAX MPOMBIILIEHHOCTH,
BO3MOYKHOE MCIIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

— OOBACHATH M NPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHMS, BO3MOYKHOCTM INPOTEKAHMSI XMMHUYECKHX IPEBPALLCHUNA B
Pa3JIMYHBIX YCIIOBHUSIX;

— BBIYUCIIITH OTHOCUTEIBHYI0 MOJIEKYJIIPHYIO M MOJSIPHYIO MAacchl BELIECTB,
MOJISIDHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XMMHYECKOIO JIEMEHTA B COCIAVHEHUH,
MAacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa Mo ¢GopMylie COCAUHEHHsS, HAXOAHTh
npocTeinnyio ¢GopMyIly BEIIECTBA MO MACCOBBIM WJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI IO YPABHEHUSAM XUMUYECKON PEaKLUU;

— peuiaTh pacyeTHbIE 33Ja4d M0 M3y4YaeMbIM T€MaM Kypca XUMHUHU Pa3IMYHBIX
TUTIOB U YPOBHS CJIOXXHOCTH, B TOM YHCIIE OJMMIMAIHBIC, BHIOMpPAst aJeKBATHYIO
¢u3NyecKyr0 MOJENb, C HCIIOJIB30BAHUEM 3aKOHOB M (HOPMYJI, CBSI3bIBAIOLINX
(¢u3nyecKre BEIUYMHBI,

— IPHUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIIEHHE, CUCTEMATHU3allhio, KJIACCU(UKALINIO, BBISBICHUE
IIPUYMHHO- CJIEICTBEHHBIX CBS3€U — JUISl U3yYEHHs CBOKCTB BEIIECTB U XMMUYECKUX
peakiuii, €CTeCTBEHHO-HAay4YHbIE METOJbl IO3HAaHUS — HAOJIIOJEHHE, H3MEpPEHUE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIEHHBIN) — ISl OCBOCHHS Y4EOHOTO
COZICpKaHMS;

— PacKpbIBaTh CYLIIHOCTH MPOLECCOB OKUCIEHUS U BOCCTAHOBIICHUS, COCTABIIATh
YpPAaBHEHUSI MPOCTBIX OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkuuid (METOI0M
AJIEKTPOHHOIO OajnaHca);

— YCTaHaBIUBATh CBS3M MEXKIY pealbHO HAOIIOAAeMBIMH XHUMHYECKUMU
ABJICHUSIMU U TPOLECCAMH, MPOUCXOIAIIMMU B MAKPO- U MUKPOMHUPE, OOBACHSTH
MPUYMHBI MHOTO0Opa3us BEIIECTB, COOTHOCUTh XMMHUYECKHE 3HAHHS CO 3HAHUSIMH
APYrUX y4eOHBIX MPEIMETOB;

— co0nroAaTh npasBuiia 6e30nacHoOi padoThl B 1a0OpaTOPUU MPU UCIIOJIB30BaHUU
XUMHUYECKOH MOCY/bl U 000PYAOBaHUS, a TAaKXKe MpaBuiia OOpallleHus ¢ BEIIeCTBAMU
B COOTBETCTBUM C MHCTPYKIMUSIMHU BBIIIOJIHEHUS Ja0OpaTOPHBIX OMNBITOB U



IPAKTUUYECKUX paboT 1O MOJIYYEHUI0 W COOMpaHHIO TIa3000pa3HbIX BEIIECTB
(BoOpoia U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEEICHHON MaccCOBOU
J0JIEl PACTBOPEHHOI'O BEIIECTBA, PEIIECHUIO 3KCIEPUMEHTANBHBIX 33Ja4 IO TEME
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCUHEHUI»;

— JEMOHCTPHUpOBATh BIAJCHUE OCHOBAMM XHMHMYECKOW TI'PaMOTHOCTH,
BKJIIOYAIOLIEH yMEHMsI O€30MacHOr0 OOpallleHusl C BELIECTBAMM, UCIIOJIb3YEMbIMU B
MOBCEIHEBHOM JKU3HHU, a TAaKXKE€ 3HAHUE TNPaBUJ MOBEACHHUS B LEIAX COEpEKEHUs
3JI0POBbS M OKPYKarOUIEH Cpeibl;

— Y4acTBOBaTh B MPOEKTHO-UCCIEAOBATEIBCKON EATEIbHOCTH XUMUYECKOU U
XUMHUKO-3KOJIOTMYE€CKON HAMPABIEHHOCTH.

9 KUIIACC

K xonmy oOydenuss B 9 kimacce mpeaMeTHBIE pe3yabTaThl H3y4YeHUS Kypca
BHEYpOouHOl  gestenbHOocTH  «lIpakTHueckas XUMHsS»  JODKHBL  OTpaXkaThb
c(OPMHUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUIA:

— PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI IJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHUOH, 3JEKTPOOTPUUATEIbHOCTh, CTEICHb
OKHUCJICHUS, XUMHYECKasi Peakiys, TerIoBou 3(PPeKT peakiuu, MOJb, MOJSPHBIMI
o0BeM, pacTBop;

— BJIEKTPOJUTHI, HEIJIEKTPOJUTHI, SJICKTPOJIUTHUECKAS TUCCOLMAIMS, PEAKIINU
MOHHOTO OOMEHa, THAPOJIN3 CcoJel, oOparuMble U HeoOpaTHMble peaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKHUCIHUTEIb, BOCCTAHOBUTEIND,
OKUCJIEHME M  BOCCTAHOBJICHHE, OAJIEKTPOJU3, aUIOTPONHUs, aM(pOTEpHOCTb,
XUMUYECKasi CBsA3b (KOBAJIEHTHAas, WOHHAs, METaJUIMYecKas), MEXMOJICKYJISIPHbIE
B3aUMOJICUCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-aep-Baanbca), KOMIUIEKCHBIE
COCIMHEHHUSI, KPUCTAUIMYECKUE PEUIETKH, KOPPO3Us METAIOB, CIUIABBL, CKOPOCTH
XUMHYECKON pEeaKkIuu, KaTajau3, XUMUYECKOE PaBHOBECHUE, 3JIEMEHTHl XUMHUYECKOU
TEPMOJMHAMMKNA KaK OJHOM M3 TEOPETUYECKUX OCHOB XHUMHUH; IIPEIEIBHO
nomyctumas konreHtpanus (I11K);

— WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX [MOHATHU H
MIPUMEHSTH 3TU NMOHATHUS P ONHCAHUY BEILIECTB U UX MPEBPALICHUN;

— UCIOJIB30BaTh XMMHUECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

— ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX Pa3IU4YHOrO0 COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMNPEIEICHHOMY
KJIACCy COCTMHEHUH 110 PopMyaM, BUABI XUMUUYECKOU CBsI3H (KOBAICHTHOW, HOHHOM,
METaJUIMYECKOW) B HEOPraHMYECKUX COEIMHEHHMSX, 3aps] HOHA IO XHMHYECKOU
dbopMmyIie, XxapakTep Cpelbl B BOAHBIX PAacTBOpaxX HEOPTaHUYECKUX COCAMHEHUH, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BELIECTBA;

— packpsiBaTh cMbIch [lepuonmueckoro 3akona [[.M. Menneneera wu
JEMOHCTPUPOBATh €ro IMOHHMMAHHE: ONUCHIBATh M XapaKTEPHU30BaTh TAOIUYHYIO
¢opmy Ileprogmueckoil cHCTEMbl XMMHYECKUX JJIEMEHTOB; OOBACHATH CBS3b
IIOJIOKEHUS deMeHTa B [leproanueckoi cucTeMe C paclpeeieHueM JIEKTPOHOB 110
HSHEPreTUYECKUM YPOBHSIM, TOJYPOBHSIM M OpPOUTAISIM aTOMOB IEPBBIX YETHIPEX



MIEPUOJIOB; BBIACIATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB 2JIEMEHTOB U
UX COEQUHEHUW (KUCIOTHO-OCHOBHBIX M  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
CBOWCTB OKCHUJOB M THUJPOKCHUIOB) B TMpeJenax MajblX NEPHOJOB M TJIaBHBIX
MOATPYIIL C Y4ETOM CTPOCHHS UX aTOMOB;

— PacKpbIBaTh CMBICI TEOPUU SJIEKTPOJUTUUECKON IHUCCOUMAINK, 3aKkoHa ['ecca
U €ro CJIEACTBUW, 3aKOHA JECWCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH W3MEHEHUS
CKOPOCTH XMMHYECKON pEaKIMU, HAITPABICHUS CMEILICHUS] XUMHYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB;

— KJIaccHu(PUITMPOBAaTh XWMHUYECKHE DJIEMEHTHI, HEOPTaHMUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIYy U COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeIIoBOMY 3(QeKTy, MO arperaTHOMy COCTOSIHUIO PEareHTOB, MO W3MEHEHHIO
CTETICHEH OKHCICHUS XUMHUYECKUX OJJIEMEHTOB, IO OOpaTHMOCTH, IO YYacCTHIO
KaTajau3aTropa);

— XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHUYECKUX COCAMHEHUMN, MOATBEPXkKIas 3TO OMHCAHUE
MIPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMHYECKHUX
pEeaKLnii;

— COCTaBJISITh YPABHEHHUS: SJIEKTPOJIUTHUECKON TUCCOLMAIMU KUCIIOT, MIEI04Yei
U COJICH; MOJHBIE U COKPAICHHbIE YPABHEHUS PEAKIMH MOHHOTO OOMEHa; peaKIluii,
MOATBEPKIAIOMINX CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKAY BelIeCTBaMU
Pa3JIMYHBIX KJIACCOB;

— packpblBaThb CYHUIHOCTb MPOLECCOB THUIPOJM3a COJEH MOCPEACTBOM
COCTaBJICHUSI KPaTKUX HMOHHBIX U MOJEKYJISIPHBIX YpaBHEHHM peakiuid, CYIIHOCTb
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOI0 0ajaHca dTUX PEaKIIUil;

— MPEACKa3bIBATh XapaKTEP CPEJIbl B BOJHBIX PACTBOPAX COJEH;

— XapakTepu3oBaTh (OMHCHIBATH) (PU3NYECKHME U XHUMHUYECKHE CBOICTBa
MPOCTHIX BEHIECTB (KUCIOPOM, 030H, rpadut, anMas, KpeMHUH, a3oT, ¢ocdop, cepa,
XJIOp, HATPHH, KaJdui, MarHui, KaJbllui, aJIOMUHUHN, )KEJIe30, Me/b, IIUMHK, cCEpeopo)
U 00pa3oBaHHBIX MMHU CIOXKHBIX BEIIECTB, B TOM YHUCJE WX BOJHBIX pPaCTBOPOB
(ammuak, xJjopoBoaopon, cepoBoaopon, okcuabl yriepoaa(ll, IV), xkpemuusa(IV),
azota(l, II, IIT, IV, V) u docdopa(Ill, V), cepui(I1V, VI), cepancrasi, ceprasi, a30THas,
dbocdopHas, yroipHas, KpEMHHEBasT KUCIOTHI, OKCUIBI M TUAPOKCHIBI MeTaIOB [A—
[TA-rpynm, amomunus, meau(Il), nunka, sxeneza(ll u III));

— TIOSICHSATH COCTaB, OTMACIBHBIC CHOCOOBI MOJTYYEHHS W CBOWCTBA CIIOKHBIX
BELIECTB (KHUCIOPOJCOAEPkAIINE KUCIOTHl XJIOpA, a30THCTas, OOpHAas, YKCYCHas
KHCTIOTHI U BX coiu, TamoreHuasl kpeMuusa(IV) u ¢ocdopa(lll u V), nepmanranar
KaJIus;

— OMUCHIBATH POJIb BAKHEUIIINX U3YYaE€MbIX BEIIECTB B MPUPOHBIX MPOIECCaX,
BJIMSIHUE HA KUBbIC OPTaHU3Mbl, IPUMECHEHUE B PA3JIMYHBIX OTPACISAX IKOHOMUKH,
HCIIOJIB30BaHUE JJISI CO3/IaHHsI COBPEMEHHBIX MAaT€pUAIOB U TEXHOJIOTUIA; TPOBOAUTH
peaKkuuu, TMOATBEPKIAIIINE KAuYEeCTBEHHBIM COCTAaB  pPA3JIUYHBIX  BEHIECTB,
pacrio3HaBaTh ONBITHBIM IIyTEM COJIEPKAIIUECS B BOAHBIX PACTBOPAX MOHBI: XJIOPHU-,



opomua-, uoaua-, cyibdar-, pocdar-, kapOoOHAT-, CUIUKAT-, CYyJIbPUT-, CYTbPUI-,
HUTpaT- U HUTPUT-UOHBI, THUJIPOKCUI-UOHBI, KATUOHBI aMMOHHMSI, MAarHUs, KaJIbIIHs,
anmoMuHus, xenesa(2+) u xenesa(3+), menu(2+), IMHKA;

— OOBSICHATH U MPOTHO3UPOBATH CBOWMCTBA BaXKHEHIIIMX M3y4yaeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTb NPOTEKAHUS XHWMHUYECKHX TMPEBPAICHUNA B Pa3THUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XWMUYECKOW KHUHETHKU W
TEPMOTMHAMUKU;

— BBIYUCIATh OTHOCHTEIHHYIO MOJEKYISAPHYIO M MOJISIPHYIO MAaccChl BEIIECTB,
MacCCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 PopMyJie COSTUHEHUS, MACCOBYIO JTOJIEO
BEIIECTBA B PACTBOpPE, MOJBHYIO JOJI0 XHMHUYECKOTO 3JEMEHTa B COCIWHEHUH,
MOJIIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOAUTH MPOCTEHUITYIO POpMYITy
BEIIECTBA MO0 MACCOBBIM WJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, MPOBOJUTH PAcUeThl IO
YpaBHEHUSIM XUMHUYECKUX PEaKIUi C Y4EeTOM HEJOCTaTKa OJHOTO U3 pPEarcHTOB,
MPAKTUYECKOr0 BBbIXOAA TMPOJYKTa, 3HAYEHHUS TEIIoBOoro »sdd@exra peakiuu,
OTIpE/IEIISATh COCTAaB CMECEH;

— pemiaTh pacyeTHbIE 33/1a4d M0 U3yYaeMbIM T€MaM Kypca XHUMHUHU Pa3TuYHBIX
TUIIOB M YPOBHS CIIO)KHOCTH, B TOM YHCJIE OJMMIIUAHBIC, BBHIOMpAs aJ€KBAaTHYIO
(U3MYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB W (POPMYyJI, CBS3BIBAIOIIUX
(bU3UYEeCKUEe BETUINHBL,

— co0Jr01aTh MpaBuiia 0e30nacHoO padoThl B 1a00OpaTOPUHU MPU UCIIOJIB30BaHUN
XUMHUYECKOH MOCYbI U 000PYAOBaHMS, a TAaK)Ke MpaBuiIa oOpalleHus ¢ BEIIeCTBAMH
B COOTBETCTBUM C WHCTPYKIUSAMH BBIMIOJHEHUS JaO0OpPaTOPHBIX OIBITOB H
MPaKTHYECKUX paboT MO TMOMy4eHHI0 W COOMpaHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKka W YTJIEKUCIIOTO ra3a) M PElIeHUI0 IKCIEPUMEHTAIbHBIX 3a/1ad M0 TeMaM
Kypca, MpeCTaBIsATh pe3yabTaThl IKCIIEPUMEHTa B (hOpME BBIBOJIOB, JI0KA3aTENIbCTB,
rpaduKoB, TaOJIUIL U BBISBISATH YMIIUPUUYECKUE 3aKOHOMEPHOCTH;

— TPUMEHSTh OCHOBHBIE OIEpAIlMU MBICIUTEIBLHOM JEATEIHHOCTH (aHAIHU3 U
CUHTE3, CpaBHEHHE, OOO0OIlEeHHe, CHUCTEeMaTU3allhl0, BBISIBIICHUE TMPUYUHHO-
CJICICTBEHHBIX CBSI3€d) MPU WM3YYECHUU CBOWCTB BEIIECTB U XMMHUUYECKHX PEaKIIUi,
BJIQJICTh €CTECTBEHHO- HAYYHBIMHU METOJaMHU IO3HaHMs (HaOI0JIeHne, U3MEpEeHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEeaibHBIN U MBICIICHHBIN);

— TpUMEHATH TpaBWia  0Oe30macHOro  OOpalieHWst C  BEIIeCTBaMH,
HCITOJIb3yEMBbIMH B TTIOBCEHEBHOM JKU3HU, MTPABUJIa MOBEICHUS B IESIX COCPEKCHUS
3IOPOBBS M OKPYXKAalOLIeH MPUPOAHON Cpedbl, MOHUMaTh Bped (OMACHOCTH)
BO3JICHCTBHS Ha )KUBBIC OPTAaHU3MBI OIIPEICIICHHBIX BEIIECTB, MMOSCHATH Ha IPUMEpax
CIIocOObl YMEHBIIICHUSI W TPEJOTBPAMICHUS WX BPEAHOTO BO3CHCTBHUSA, 3HAUYCHHC
KHUPOB, OCIIKOB, YIJIEBOAOB I OpraHN3Ma YeJIOBEKa;

— HCTOJB30BaTh MOJYYEHHBIE MPEICTaBICHUS O cdepax MpodecCHOHATHHON
NEATENHHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJIOTHSIMHU, KaK OCHOBY
JUIsE TIPO(PECCUOHAIIBHOM OpPUEHTAIlMM M JUIsi OCO3HAHHOTO BBIOOpA XUMHUHU Kak
MpOQMIBHOTO MpeaMETa MPU MPOJIODKEHUH 00YUYEHUSI HA YPOBHE CPEIHETO OOIIEro
00pa3oBaHuUs;



— Y4aCTBOBAaThb B HpOCKTHO-HCCHCHOB&TCHBCKOﬁ ACATCIBHOCTH XUMHYECKON U
XUMHKO-3KOJIOTHYSCKOM HaIIpaBJICHHOCTH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
Koan DJIEeKTPOHH
nue 185(3
HaumeHnoBaHue
Ne CTB OcHoBHOE OcHOBHBIE BHBI (uu¢posbIe)
pa3aesioB u TeM
n/n 0 coep:KkaHue JeATeJbHOCTH oOpa3oBare
MPOrpamMmMbI
yac JbHbIE
OB pecypchl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHSTHUS
Brinmonnenue
TBOPYECKUX
3a7aHuM,
PaCKpBIBAIOIINX

pOJib XUMHH B

Xumus — [IPUPOAEC U KU3HU
BakHas 00J1aCTh yeJloBeKa, €€ CBI3h
€CTECTBO3HAHMS C IPYTUMH
Y NIPAKTUYECKOU HayKaMH.
IesITeIIbHOCTH IIpoBenenune
XUMHUSA — BakHas P
JeJI0BeKa. SKCIIEpUMEHTA: —
00J1aCcThb
[IpaBuiia N3yuenue n
€CTECTBO3HAHUS U
1.1 N 2 0€e30macHOro OIMCaHue
MPaKTUYECKON
oOpaiteHus ¢ duznyecKknux
NEeATEIILHOCTH o
BellleCTBaMU U CBOMCTB 00pa3IoB
YyeJIoOBEKa
1a60paTOPHBIM HEOPTraHUYECKHUX
000Opy/nOBaHUEM. | BEIIECTB. —
Hucrteie [IpaBuna paboTs! B
BellleCTBa U 1ab0paTOpUH U
cMmecH PUEMBI
oOparieHus ¢
1a00paTOPHBIM
o0opynoBaHuEM. —
Paznenenne
cMeceit
ATOMBEI, BrisaBienue
MOJIEKYIIBI, pa3iInuui Mexay
XUMHUYECKHE (U3UYECKUMU 1
2JIEMEHTHI. XUMHUYECKIMU
BemectBa SIBIICHUSIMU.
MOJIEKYJISIPHOT'O Pacno3naBanue
BemecTtBa n
u (bU3HYECKUX U
1.2 XUMHUYECKHE 8
HEMOJICKYJISIPHO XUMHYECKUX
peakuuu N
0 CTPOCHHMUSI. SIBIICHUH
Xumudeckas Ornpenenenue
dbopmyna. MIPU3HAKOB
OTHOCHUTENbHAS XUMHUYECKUX
aTOMHAas Macca. peaKkuui, yCI0oBUU
OTHOCHUTENbHAS WX MPOTEKAHMUSI.




MOJIEKYJIIpHAs
Mmacca.
Maccosas gons
XHMHYECKOT'O
3JIEMEHTA B
COECIUHCHHH.
Kommuecto
BEIIIECTBA.
Momnspras
Macca. PacueTsl
o ¢popMysam
XHUMHYECKHUX
COCIUHCHU.
MounsipHast
Macca CMECH
BEIIECTB.
MoabsHas gons
XHMHYECKOT'O
3JIEMEHTA B
COECIUHCHHH.
XuMudeckas
peakius u ee
MIPU3HAKH.
YcnoBus
MPOTEKAHUS
XHUMHYECKHUX
peakuuii. Tumsl
XHUMHYECKHUX
peaKUHnii.
PacueTsl no
XUMHYECKUM
YpaBHEHUSAM

PaccranoBka

KO3 PHUITUESHTOR B
cxemax
XHUMHYECKHUX
pEeaKLHuii.
[IpoBenenue
BBIYHCIICHHUH 110
dbopmynam u
YpaBHEHUSAM
XHUMHYECKHUX
peaKuuii.
[IpoBenenue
HKCIIEPUMEHTA —
Omnwncanue
bu3nIecKux
CBOKMCTB 00pa3IoB
HEOPTraHUYECKHUX
BEIIECTB —
METaJIOB U
HEMETAJIJIOB. —
Ha6monenune
bU3HYECKUX U
XUMUYECKHX
SIBJICHUM. —
HaGmonenue u
oIrcaHue
MIPU3HAKOB
MPOTEKAHUS
XUMUYECKHX
peaKkIuii pa3HbIX
TUIOB. Penienue
pacuy€THBIX 3aJ1a4
1o popmynam u
YpaBHEHUSAM
XUMUYECKHX
peaxkuuu
pa3IuYHOTO
YPOBHS
CIIOKHOCTH, B TOM
qHCIe

OJIMMITUAHBIX
Hroro 10
Pa3nea 2. Bo3nyx. Ilonsitue o razax. Kuciopoa. Oxcuabi
[IpencraBnenus [IpoBenenue
o raszax. Bo3nyx. | skcnepumeHra —
Bosnyx. Ilonsarue o vE p
3aKkoH O3HakoMJIEHHE C
2.1 razax. Kucnopo. 3
ABorazpo. obOpasmamu
Oxkcuabl
OtHOCuTENbHAS OKCHJIOB U

IIJIOTHOCTD

OITMCAaHHEC UX




ra3os. CBOWCTB. —
Onpenenenue [Tonyuenue,
OTHOCUTENIbHOMI coOupanue
MOJIEKYJISIPHOM KHCIIOPO/a,
MaccChl W3y4YEHHE €O
ra3zo00pa3Horo cBoucTB Pemenne
BELLECTBA 10 pacyETHBIX 3a1a4
U3BECTHOM 110 YPaBHEHUSIM
OTHOCHUTEIbHON XUMHUYECKHUX
IJIOTHOCTH. peakuuii u
OO6bEMHBIE TEPMOXUMHUYECKUM
OTHOILICHHUS YpaBHEHUSAM
ra3oB IpU pa3IuYHOTO
XUMHUYECKHUX YPOBHS
peaKIusX. CJIO’)KHOCTH, B TOM
Kucnopon. qHCie
O30H. TenyaoBOW | OMMMIUATHBIX
s dekt
XUMHUYECKOU
peakuuu
[IpoBenenue
3KCHEpPUMEHTA —
[Tonyuenue u
Bonopon. coOupanue
CaoiicTBa BOJIOPOJIA. —
BOJOpOJA. B3aumopeiictBue
[Tonyuenue u KHUCIIOT C
2.2 Bozopon. Ionsrue MIPUMEHEHHUE MeTaJlJIaMH1
0 KUCJIOTax U COJISX
BOZIOpOAA Pewenne
ITonsATHE O pacyéTHBIX 3a/1a4
KHCJIOTaX U 10 YpaBHEHUSIM
COJISIX XUMUYECKHUX
peaKkuuii, B TOM
yucie
TEPMOXHUMHYECKUM
Bona. Boga xak [IpoBenenue
PacTBOPUTEIIb. 3KCIEpPUMEHTA —
PactBopsI. [Ipurorosnenune
Haceiennsie u pPacTBOpPOB C
HEHACBIILICHHbIE onpeacnEéHHON
pacTBOPBHI. MAacCOBOM J0JIeH
Boga. PactBopsl. PactBopumMocTh PacTBOPEHHOTO
23 [Tonsitue 06 BEILECTB B BOJIE. BEILECTBA.
OCHOBAHUSX Crioco6b1 Pemenue 3amay ¢
BBIPKECHUS HCII0JIb30BAaHUEM
KOHIICHTpALlUU MOHSATUHN
pacTBOpPOB: «MaccoBas 40
MaccoBas 10JIs BEIIIECTBA B
PacTBOPEHHOTO pacTBope»;
BEIIIECTBA, «MOJIIpHas




MoJIsipHast

KOHLICHTpanus», C

KOHIIEHTpaIHsl. HCII0Ib30BaHUEM
XHUMHUYECKHUE KPUBBIX
CBOMCTBA BOJEL. PacTBOPUMOCTH
ITonsarue 00
OCHOBAHUSIX.

HNuaukaropel
CocraBiieHue
(dbopMyIT OKCHUJIOB,
KHUCJIOT,
OCHOBaHHH, coJieit
1 X Ha3BaHUU 11O
MEXKTyHapOAHOMN
HOMEHKIJIATYpE.
Knaccudukanus M
CocraBiieHue
HEOPTraHUYECKHUX
o MOJIEKYJIIPHBIX
COEIMHEHUN. o
ypaBHEHUM
OKcHIEBL. o
peaKkIui,
T'unpoxener. WLTIOCTPHUPVIOIIHAX
Kuciaotel. pupy
XUMHUYECKHE
OcHoBaHUS o
aCTBOPHUMBIE cBOMCTBA 1
p . P CIIOCOOBI
(ménoun) n
MOJTy4CHUS
HEpacTBOPUMBIE.
BEILIECTB
AmdoTtepHbie
M3Y4YEHHBIX
OKCHUIBI U
KJIACCOB/TPYIII, a
TUJIPOKCH/IBI.
TaKXe
Coun.
OCHOBHBIE KJIaCCHI MOJTBEPIKIAIOIINX
duznueckue n
24 HEOPraHUYECKUX obe T€HETHYECKYIO
COeINHEHUH CBSA3b MEXIY
XUMHUYECKHE
N HUMHU.
CBOICTBa
[TIpoBenenue
MEePEUYUCICHHBIX
HKCIIEPUMEHTA —
KJIACCOB
Onpenenenue
HEOPraHUYECKUX

COCOUHEHHUH, NX
o01ume cnocoObl
MOJIy4CHHUS,
MIPUMEHEHUE.
I'eneTnmueckas
CBSA3b MEXKIY
KJaccaMu
HEOPraHUYECKUX
COCIUHCHHI

pacTBOPOB KUCIOT
U IIEJIOUEN C
IIOMOIIIBIO
WHJIUKATOPOB. —
BiaumoneiictBue
KHCJIOT C
METallJIaMH,
peaxkuuu
HEUTpaIU3aLUN.
Peaknus
HEUTpalIU3aLnn. —
BsaumonelictBue
pacTBOpa CEpHOM
KHCJIOTEI C
OKCHAOM MEIIH
(II). — TTonyyenue




HEPaCTBOPHUMBIX
OCHOBaHUM U
M3YYCHHE UX
CBOMCTB. —
Britecnenue
OJIHOTO MeTaia
JIPYTUM U3
pacTBopa CoIu. —
BsaumoneiicTeue
TUJIPOKCHU/IA IIMHKA
C pacTBOpaMu
KHCJIOT U
IIEeI0YCH. —
Pemenue
AKCIEPUMEHTAIbH
BIX 3aJ1a4 110 TEME
«OcHOBHBIE
KJ1aCChI
HEOPTaHUYECKUX
COEIMHEHUI.
Pemenne
pacuy€THBIX 3aJ1a4
110 YPaBHEHUSIM
XHUMHYECKHUX
peaKIui pa3HbIX
TUIIOB U YPOBHEH
CIIOJKHOCTH, B TOM
qHCIe
OJIMMITHATHEIX

Hroro

15

Pa3nen 3. [llepuoanueckuii 3axon u [lepuoanyeckas cucremMa xummuieckux jiementon /1. U.

MenpeieeBa.
[lepuoanueckuit MopaenupoBanue
3aKOH CTPOEHHUE aToMa,
XUMHYECKHAX YHEPTreTUUECKHUX
anemeHToB JI.1. YPOBHEU U
o Menneneena n MMOYPOBHEH TIPH
[Tepuoanueckuii YP P
CTPOCHHUE aTOMa. | TOMOIIU
3aKOH U
CocrasB PHUCYHKOB,
[Iepnonnueckas
ATOMHBIX SIJIEP. 3JIEKTPOHHBIX
3.1 cnereMa 4 Crpoenue KOH(pHUTypanuii 1
) XUMHAYECKUX M
3JIEKTPOHHBIX 3JIEKTPOHHO-
anemenToB ..
00o0J104€eK rpaduIecKux
Menneneena.
aTOMOB IEPBBIX dbopmy.
Ctpoenue aToma
20 XUMUYECKUX O0bpsacHenue
3JIEMEHTOB o0mux
[Iepnoanueckoil | 3aKOHOMEPHOCTEH
CUCTEMEI B U3MEHEHHUH
XUMHUYECKUX CBOMCTB




anemenTtoB J[.1.
Menneneena.
3aKOHOMEPHOCT
1 U3MCHEHUSA
CBOICTB aTOMOB
paanyca aToMOB

XUMHYECKHUX
JJIEMEHTOB.
[Iporuo3upoBanue
1 XapaKTEPUCTUKA
CBOMCTB
XUMHYECKHUX

XUMHUYECKHUX AJIEMEHTOB U UX
3JIEMEHTOB, COEIMHEHUH Ha
METaNTMYECKUX OCHOBaHUU
u 3aKOHOMEPHOCTEN
HEMETAIUINYECK Ilepronnueckon
UX CBOMCTB 1O CHUCTEMBI
rpyImmaM u XUMHUYECKHUX
MEPHOJIaM. 3JIEMEHTOB.
H3menenue Brinosinenue
KHCIJIOTHO- 3KCHEpPUMEHTA —
OCHOBHBIX O3HakoOMJICHHE C
CBOMCTB oOpa3uamu
COCMHEHUI METAJUIOB U
XUMHUYECKHUX HEMETaJIOB.
AJIEMEHTOB B NunuBuayanbHbie
nepuoax u WJIU TPYIIIOBbBIE
rpyIax. MIPOEKTHI 110 TEME
XapaKTepuCTUK «ITepuognueckuit
a XUMHYECKOTO 3aKOH U
snemenTa o ero | Ilepuognueckas
MIOJIOKEHUIO B cucremMa
[lepponnueckol | XUMHUUYECKHX
cucreme J1.1. anemenTtoB J[.1.
MenneneeBa Menneneena.
Crpoenue aTomay
Xumuyeckas MoaenupoBanne
CBS3b, €€ BUJIBI. CTPOCHHUS MOJICKYJI
MexaHu3Mbl IIpU OMOUTA
o0Opa3oBaHus PHUCYHKOB,
KOBQJIEHTHOU U MoJeJIeH,
MOHHOM CBSI3H. AJNIEKTPOHHBIX U
DIIEKTPOHHBIE U CTPYKTYPHBIX
XUMHYECKas CBA3b. CTPYKTYPHDI® opmys1
bopMyIbI PaccranoBka
3.2 OxucTenbHO- BEIIECTB. KO3 (UIIUEHTOB B
BOCCTaHOBUTEIBHBIE
Karuons! n cxemax
peakuuun
AQHUOHBI. OKUCITUTEIHHO-
Kpucrannmueck BOCCTAHOBUTEJIbH
ue u amop(dHbie BIX pPEAKLHI
BelEeCTBA. TUIIBI | METOAOM
KPUCTAJUTMYECKH | 3JICKTPOHHOTO
X pemeETOK. OayaHca.
OxucauTenpHo- [IpoBenenue
BOCCTAHOBUTEJIb | JKCIEPUMEHTA —




HBIC pCaKIIUU

OnBITHI,
WJUTIOCTPUPYIOLIUE
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbH
bI€ PEAKIUU.
Pemenue
pacyETHBIX 3a1a4
o opmynam u
YpaBHEHUSIM
XUMUYECKHX
peaKIui pa3HbIX
TUIIOB U YPOBHEMN
CJIO’)KHOCTH, B TOM
yuclie

OJIUMITNAIHBIX
Hroro 9
OBIIEE KOJIMYECTBO
YACOBIIO 34

IHPOT'PAMME




9 KJIACC

Ko DJIeKTPOHH
JIn4 ble
HaumeHoBaHue
Ne ecT OcHoBHOE OcHoOBHBIE BH/BI (uu¢possbie)
pa3aesioB U TeM
n/n BO colepkaHue AeATeIbHOCTH oOpa3oBare
NporpamMmbl
yac JIbHbIE
OB pecypchl
Pasznen 1. BemecTBO 1 XUuMH4YecKasi peakius
IToBTOpEHUE U
yriay6ieHue
3HaHUI
OCHOBHBIX
pa3zienoB Kypca
8 kJacca.
Ilepuonnueckuit Pemenue
3aKOH U KaueCTBEHHBIX 3aJ1a4
ITepuonuueckas W pacYETHBIX 3a7a4
cucrema 110 YpPaBHEHUSIM
XUMHUYECKUX XUMHUYECKUX
anemenToB JI.1. €aKLIH.
IToBTOpEHUE U A p
Meunneneesna. NupuBuyansHble
yriay6neHue
1.1 . 2 Crpoenue WJIY TPYIIIOBBIE
3HaHUH O
BEILIECTBA. MIPOEKTHI:
BEILIECTBE o
Xumuueckas Ilepuonnueckuit
CBSI3b. 3akoH J[.1.
MexMonexystH MenaeneeBa u
ble pa3BUTHE
B3aUMOJICHCTBUSA. | COBPEMEHHOU
Tumnsl (bU3NKN U XUMHH
KPUCTAJUTMYECKHU
X PEMIETOK.
OcHoBHBIE
KJIaCChl
HEOPraHUYeCKUX
COETUHEHUN
DNeMEeHThI OObscHenue u
XUMUYECKON MIPOTHO3UPOBAHNUE
TEPMOJAMHAMUKH. | 3aBUCUMOCTH
3akoH ['ecca. CKOpOCTH
Ckopoctb XUMHYECKON
OcHoBHBIE .
XUMUYECKON peakiuu ot
3aKOHOMEPHOCTH
peaKkuuu. Pa3IUYHBIX
1.2 MIPOTEKaHUs 3
dakTopshl, (bakTopoB.
XUMUYECKUX
o BJIMSIOIIIAE HA IIporuo3upoBanue
peakuuit
CKOPOCTb BO3MOKHOCTHU
XUMHUYECKON [IpOTEKaHUs
peakiuu. XUMHUYECKUX
[TonsTHe 0 peakuui B
XUMUYECKOM pa3JIMYHBIX




paBHOBECHH,
npuHnun Jle
Iarense.
OKuCIUTEIIBHO-
BOCCTAaHOBHTEIIb
HbIE PEaKIuu

YCIIOBHSIX.
CocraBienne
YpaBHEHUI
OKUCIIUTEIILHO-
BOCCTaHOBHUTCILHBIX
peakuuii ¢
HCIIOJIb30BaHUEM
MeToaa
3JIEKTPOHHOTO
OajaHca.
IIpoBenenue
SKCIEPUMEHTA —
N3yuenne
3aBUCHMOCTH
CKOPOCTH
XUMHYECKOU
peaKkIu OT
Pa3IMYHBIX
(hakTopoB. —
Pemenue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 110 TeME
«OKUCIIHTEIBHO-
BOCCTAaHOBHTEJILHBIC
peakuun». Pemenue
pacuéTHBIX 3a/1a4
Pa3IUYHOTO YPOBHSA
CJIOJKHOCTH, B TOM
YHCIIe
OJMMITMAIHBIX, 10
TeMe «OCHOBHBIE

3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYECKUX
peaKkuuiny
Onektponutnuec | CocrtaBieHue
Kas YpPaBHEHUU
JUCCOLAIMS. U CCOLIAlUU
XUMHUYECKHE KHCJIIOT, IIe0YeH 1
peakuuu B COJIEH, NIOJIHBIX U
DNEKTPOIUTHYECK pacTBopax. COKpaIIEHHBIX
asi AUCCOLMAIIUS. CuiibHblE U HMOHHBIX YpaBHEHUH
1.3 Xumuueckue crabble peakiuii HOHHOTO
peakuuu B 3IEKTPOJIUTHI. oOMeHa, KpaTKHX
pacTBopax Crenenn HWOHHBIX ypaBHEHUHN
U CCOIMAINH, peakuuil ruIpoan3a
KOHCTaHTa coueil. [IpoBenenue
JUCCOLIALMY. JKCIEpPUMEHTA —
HNounoe Peakuuu nonHoro

IIPOU3BCIACHUC

oOMmeHa. —




BOJIBI.
Bonopoansrit
MOKa3aTellb.
Peakuun
HWOHHOTO
oOMeHa.
I'mpponus conen

Pacno3naBanue
pacTBOPOB COJIEH C
IIOMOIIBIO
WHJIMKATOpA. —
Pacno3naBanue
HEOPraHUYEeCKUX
BCILIECTB C IOMOIIBIO
Ka4yeCTBECHHBIX
peakuuii Ha HOHbIL. —
Pemenue
AKCIEPUMEHTATBHBIX
3aJ1a4 110 TEME.
Pemenne
KadyeCTBEHHBIX 3a7a4
W pacYETHBIX 3a70a4
Pa3IMYHBIX TUIIOB U
YPOBHEMW CIIOXKHOCTH,
B TOM 4YHCJIE
OJIUMITMAHBIX, 10
TEeMe
«INEKTPOIUTUYECKAS
JIFCCOLAIINS.
XHUMHYECKHE
peakuuu B
pacTBOpax»

Hroro

8

Pa3gen 2. HeMeTaJIbI M X COCIUHEHU ST

2.1

O061mas
XapaKTEePUCTHKA
XUMHUYECKHUX
asieMeHToB VIIA-
TpYTIIbL.
I"anorensr

OOmas
XapaKTEPUCTHKA
HEMETAJIOB.
I'anmorenst. Xnop
U €ro
ERES200005(S
COEMHEHHUS

IIpoBenenue
SKCIIEPUMEHTA —
O3HakomIIeHUE C
obpa3zamu
MIPUPOIHBIX
XJIOPUJIOB
(ra;moreHu10B). —
N3ydeHue cBOWCTB
COJIIHOM KHMCIIOTBI. —
KauecTBenHnbie
peakLu Ha XJIOpU/I-,
OpOMHUJI- M| HOHI-
noHsl. — [lomyuenue
COJISHOM KHMCJIOTBHI,
H3y4yeHUE e€
CBOKCTB. Pelenne
KaueCTBEHHBIX 3aJ1a4
U pacy€THBIX 3a1a4
BBICOKOT'O YPOBHS
CJII0KHOCTH U
OJINMITMA/IHBIX, 110
teme «l'amoreHpn




2.2

Oo6mias
XapakTepUCTUKa
XUMHYECKHUX
asieMeHTOB VIA-
rpynnsl. Cepa u
€€ coeIMHEHN

O6mas
XapaKTEePUCTHKA
XUMHYECKUX
ajieMeHTOB VIA-
rpynimsl. Cepa u
e€ BaXHEHIIIHE
COCIMHEHHS

IIpoBenenue
AKCIIEPUMEHTA —
N3yuenne
XUMHYECKHUX CBOWCTB
pa3baBiIcHHON
CEpHOIl KUCIIOTBI. —
IIpoBenenue
KaueCTBEHHBIX
peakuuii Ha
cynbhua-, cynbhur-
U Ccynb(dar-uoHbI
Pemenue
KAaueCTBEHHBIX 3a/1a4
U pacu€THBIX 3a/1a4
Pa3INYHbIX TUIIOB U
YPOBHEH CII0)KHOCTH,
B TOM YHCJIE
OJIUMIUAIHBIX 110
teme «Cepa u eé
COCTUHEHUS
NunuBuyanbHble
WJIM TPYIIIOBBIE
IIPOEKTHI 110 TEME
«Cepa u ee
COEIMHEHUSI»

23

Obmas
XapaKTepUCTHKA
XUMHYECKHX
3JeMeHTOB VA-
rpynmnsl. A30T,
dhocdop u ux
COCJIMHECHHUS

O6mas
XapaKTEePUCTHKA
3JIEMEHTOB VA-
rpynnsl. A30T U
€ro BayKHEUIIINe
COCJIMHCHHS.
docdop u ero
COCIMHCHMUS

IIpoBenenue
JKCIEpPUMEHTA —
N3yuenne
XUMUYECKUX CBOMCTB
COJIE aMMOHHS. —
KauecTBenHnas
peakius Ha HOH
aMMoHus U docdar-
noH. — [Tonyuenne
aMMUaKa 1 U3y4eHUe
€ro CBOMCTB. —
N3yuenue cBoMCTB
A30THOM KHCIIOTHI.
Pemenne
KaueCTBEHHBIX 3aJ1a4
U pacu€THBIX 3a7a4
BBICOKOTO YPOBHSI
CJIOKHOCTH U
OJINMITHA/THBIX 10
TeMme «A30T ero
COCJIMHECHHU S
WNHnuBunyanbHble
WJTU TPYTIIIOBBIC
IIPOEKTHI 110 TEME
«A3oT, pocdop u ux




COCAMHCHU A

IIpoBeneHue
JKCIEpPUMEHTA —
AncopOrus
PacTBOPEHHBIX
BEILIECTB
aKTUBHPOBAHHBIM
yriiem. — [lonyuenue,
coOupanwue,
pacno3HaBaHue U
W3y4YECHUE CBOWCTB
YIJIEKUCIIOro ra3a. —

Bianmnnie
MpEBpAILICHUS
KapOOHATOB U
O061as THAPOKAPOOHATOB. —
XapaKTEePUCTHKA KauectBenunie
OOmas
3nemMeHToB [VA- peaxkiuu Ha
XapakTepUCTUKa
TPYIIIBL. KapOoHaT- U
XHMIHCCKUX Vrinepon u ero CUJINKAT-UOHEI
24 aneMeHToB [VA- 4 pY ’
BaKHEUIINE [Tonydyenue oxkcuaa
IpyHIbL. YTIepos
. COE/IMHEHMUS. yraepoaa(lV) u
Y KPEMHHUM, UX N
Kpemnwnii u ero U3y4YECHUE ero
COEIMHEHHUS N o
Ba)KHEHUIIINE CBOMCTB. — Pemrenue
COCIMHECHHUS AKCIIEPUMEHTAIBHBIX
3a7a4 0 TEME
«Baxueiinime
HEMETAaJIJIbl U UX
COEIUHEHUY.
Pemienue
KauyeCTBEHHBIX 3a1a4
Y pacuy€THBIX 3aJ1a4
Pa3IUYHBIX TUIIOB U
YPOBHEM CII0)KHOCTH,
B TOM 4HCJIE
OJUMITMAIHBIX, 10
Teme «YTIepoa u
KPEMHUU U UX
COETMHEHUSY
HTroro 13
Pazgen 3. MeTa/IbI M BX CO€THHEHUS
O061as [IpoBencHue
XapakTepUCTUKa SKCIEPUMEHTA —
XUMHUYECKUX BiaumopeiicTBue
OO0mue cBoiicTBa SJIEMEHTOB — METaJJIOB C BOJIOM, C

3.1

MCETaJlJIOB

METaJIOB Ha
OCHOBaHHM UX
MOJ0KEHUS B
Ilepuoguueckon

pacTBopamu CoJiel 1
KucIoT. Pemienue
Ka4yeCTBCHHEIX 3a1a4
Y pacy€THBIX 3aJ1a4y




CHCTEME
XHUMHYCSCKHX
anemenTtoB J[.W.
Menneneesa u

Pa3JIMIHBIX TUIIOB U
ypOBHeﬁ CJIOKHOCTH,
B TOM YHCJIC
OJIMMIIMAaIHBIX, I10

CTPOCHHUS teme «O0mme
aromoB. OOrue CBOMCTBA METAILIIOBY.
XAMUYECKHE NunuBunyanbHbIe
CBOMCTBa WJIM TPYIIIOBBIE
METaJIJI0B MIPOEKTHI 110 TEME
Koppo3zus «CBoiiCTBa METAJJIOB
METAaJIJIOB. U UX IPUMCHEHHUEY
CruiaBbl

METAaJIJIOB.

O061me criocoObl

MOJTYyYEHUS

METAJIIOB.

DneKTpoan3

3.2

Baxxneiinie
METaJUIBI ¥ UX
COEIUHEHUS

Meramns A-
TPYIIL.
Il{enounsie
METAaILIbl U X
Ba)KHEHIIIHE
COCIUHCHMUS.
Il{enouyHO3EMENH
HbIC MCTaJLIIbI,
Mar"Huii u ux
Ba)XKHEHIIIHE
COCIUHCHMUS.
AIOMUHUN 1
€ro BayKHEUIIINe
COCIUHCHMUS.
Mertamnnsl b-
rpyni. Mens u
cepedpo u ux
Ba)XKHEHIIIHE
COCIUHCHMUS.
[unk u ero
Ba)KHEHIIIHE
COCIUHCHMUS.
Kemes3o u ero
Ba)XKHEHIITHE
COCTMHEHHUS

IIpoBenenue
JKCIIEPUMEHTA —
OxkpamuBanue
IUTAMEHU COJISIMU
METaJIOB. —
BzanmoneiictBue
TUJPOKCUJIOB HATPUSI
M KaJIBIUS C OKCUJOM
yraepoaa (IV) u
KUCIIOTaAMU. —
HccnenoBanue
CBOMCTB KapOOHATOB
1 THAPOKApOOHATOB
KaJbIIHs, JKECTKOM
BOJBL —
HccnenoBanme
aM(pOTEepPHBIX
CBOICTB
TUJPOKCHU]IOB
aJIOMHHUS U IHHKA.
— N3yuenue
MPOLECCOB
MOJy4YEHUs
TUAPOKCHUJIOB
Kelesa, uxX
XUMUYECKHUX
CBOMCTB. —
JKEcTKOoCTh BOJBI U
METOJIBI €€
yCTpaHEHUsI. —
Pemenue
AKCIIEPUMEHTAIBHBIX
3aJia4 110 TeMe




«Baxxnenmme
METaJUIBI U UX
COCIMHEHUSD. —
KauectBeHHBIE
peaKIy Ha MOHBI
MarHus, KaJIbIIHs,
aJIOMHHUS, [TUHKA,
xeneza(2+),
xeneza(3+),
Meau(2+),
cepebpa(+1).
Pemenue
KauyeCTBCHHEIX 3314
Y pacy€THBIX 3aJ1a4y
Pa3IUYHBIX TUIIOB U
YPOBHEM CII0)KHOCTH,
B TOM YHCJIC
OJUMITMAIHBIX, 10
TeMme «MeTaabl 1 UX
COCITMHEHHUSY
NupuBuyanbHbIe
WJIY TPYNIIOBBIE
MIPOEKTHI 110 TEME

«Baxueiinime
MeETaJlIbl ¥ UX
COEIMTHEHUS
Htoro 7
Pa3znen 4. Xumus M OKpykammas cpeaa
BemiectBa n
MaTepualibl B
JKU3HHU 4EJI0BEKA.
4.1 2
OCHOBBI
SKOJOTHIECKOU
rPaMOTHOCTH
Hroro 2
Pa3zgen 5. O0001menne 3HAHUH
Brimonnenune
SKCIIEPUMEHTA —
Pemrenue
IToBTOpEHUE 1
AKCIIEPUMEHTATbHBIX
[ToBTOpEeHme 1 00001eHune
N 3a/1a4 10 TEME
000011EHNE 3HAHHUH,
N «MeTtasl,
5.1 3HaHUN OCHOBHBIX 4 ITOJIyYEHHBIX [TPU
a3JIeI0B KypCOB M3y4YEHUH Kypca HEMCTaJUIBL H X
P P yd yp COEIMHEHUS
89 kiaccos xuMun 89
Pemrenue
KJIACCOB

KauyeCTBCHHBIX 3a]1a4
Y pacy€THBIX 3a1a4
Pa3JIMYHBIX TUIIOB U




YPOBHEMW CIIOXKHOCTH,
B TOM YHCIIe
OJIMMIIMAaIHBIX, II0
M3YYCHHBIM TeMaM

Hroro 4
OBIIEE

KOJUYECTBO 34
YACOB IIO

IHPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
8 KVIACC

Ne i/

Tema ypoka

KoaunuectBo
4acoB

DJIeKTPOHHBIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpakTukyMm. Posib XumMuu B )KU3HU
qeJIoBEKA

[IpakTukym. YucTele BemecTBa U CMECH

IIpakTrkyMm. BeITOIHEHHE TBOPUYECKHUX
3a1aHUI 10 TeMe «ATOMBI U MOJIEKYJIBI)

[IpakTukym. BrinmogHeHne TBOpUECKUX
3aJITaHUN 110 TEME «XUMUYECKUE
3JIEMEHTED)

IIpakTukym. Pemenue 3agay no reme
«Xumuaeckas popmyna. BaneHntHocTh
aTOMOB XMMHYECKUX DJIEMEHTOB)

[TpakTKyM. ATOMBI, MOJIEKYJIbI,
XHMHYECKHE dJIeMeHTEL. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
cTpoeHus. XuMu4eckas hopMyiia

[IpakTrkym. Pacyérbl Mo XMMUYECKUM
dbopmynam

[IpakTukym.YpaBHEHUS XUMUYECKUX
peaKuuit

[IpakTrkym. Pacu€rsl 110 ypaBHEHHIM
XMMHUYECKHUX PEeaKIUi

10

IIpakTukyM. Pacyé€rel o ypaBHEHUAM
XUMHYECKHX PEAKIU

11

[Ipaktukym. IIpencrasienue o rasax.
Bo3ayx xak cMech ra3oB. 3aKoH
ABoranpo. O0bEMHBIE OTHOIICHHUS Ta30B
IPU XUMUYECKUX PEaKIHsI

12

[TpakTukym. TernoBoit 3 ekt
XUMHYECKHX PEAKIUM

13

[IpakTukym. Pemenue 3agaq no
YPaBHEHHUSAX XUMUYECKUX pEaKLUi

14

ITpakTukyM. Bogopoa u ero cBoiictsa

15

IIpakTukym. Pemenne pacu€rHsix 3aaau
10 YPaBHEHUSIM XUMHUUYECKUX PEAKLIUH C
Y4acTHEM BOJIOPOJIa

16

IIpakTukym. Pemienne pacu€rHsix 3aaau
110 YPaBHEHHSIM XMMHYECKUX PEAKIUU

17

[IpakTukym. Pemienue pacu€THbIxX 3aaa4
C MCIIOJIb30BAaHUEM Ira30BbIX 3aKOHOB




[Ipaktukym no Teme «Bona u e€

18 .
cBoiictBa. OCHOBaHU»

IIpakTukym. Pemenune 3anay ¢
19 HUCIIOJIB30BAHUEM ITOHATUSI «MacCOBas
JIOJIsl PACTBOPEHHOTO BEIIECTBA

20 [Ipaktukym no teme «OKCUIbI»

21 ITpakTkym no reme «OCHOBaHHUS»

22 [Ipaktukym no teme «Kuciaors»

23 ITpakTukym no teme «Cosm»

bt [ [ [

[Ipaktukym no teme «I eHernueckas
24 CBSI3b MEXKAY KJIACCaMH HEOPTaHUYECKHUX
COEIUHEHUI

IIpakTukym. Pemienue 3amay no
25 (dopMysiaM U ypaBHEHUSM XUMUYECKUX
peaxkiun

[Tepnomuuecknii 3aKOH XUMHYECKIX
26 sanemenToB JI.U. MenneneeBa u ctpoeHue
aToma

[TpakTukym. CocTaB aTOMHBIX sIJIED.
27 CtpoeHue 3JIeKTPOHHBIX 000J104eK
aTOMOB

[IpakTukym. 3aKOHOMEPHOCTH
W3MEHEHUS CBOKMCTB aTOMOB pajinyca
28 aTOMOB XMMHUYECKUX JIEMEHTOB,
METAJUIMYECKUX H HEMETaUINYECKUX
CBOICTB M0 TPYIINaM U IEPUOAAM

IIpakTukym. XapakrepucTuka
XUMHYECKOIO 3JIEMEHTA I10 €T0
nosioxeHuto B [lepuoguueckoil cucreme
JA.N. Menneneena

29

30 XUMHYECKasI CBI3b U €€ BUJIBI

[IpakTukym. Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM U HOHHOU CBSI3U.
DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYITBI
BenrecTB. KaTMOHBI M aHHMOHEBI

31

Kpucrannuueckue u amopdHbie
32 BellecTBa. TUIbI KPUCTAIIIMYECKUX
pemETOK

HpaKTI/IK}/M. OKuCINTEIIHFHO-
BOCCTAHOBUTCIIBHBIC PCAKIIMN

33

34 O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34




9 KJIACC

Ne i/

Tema ypoka

KoanuyecTtBO
4yacoB

DJIeKTPOHHbBIE
uugposbie
oOpa3oBaTejibHbIE

pecypchbl

[Ipaktuxym. Ilepuoauueckas cucrema
XUMHUYeCKuX djiemeHToB J[. 1.
MenaeneeBa. CTpoeHHE BEIIECTBA.
XumMudeckas CBsI3b

[IpakTukym. OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX COCAMHEHUMN

IIpakTuKyMm. DJIeMEHTBI XMMUUYECKON
TepMOJMHaMHUKHU. 3akoH ['ecca

[IpakTukym. CKOpOCTb XUMUYECKOU
peakuuu. GakTOpsI, BIUAIOIINAE HA
CKOPOCTb XUMHUYECKON PEAKLIUH.
[lonsTHE O XUMUYECKOM PaBHOBECHH,
npuHuun Jle [laTense

[IpakTukym. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU

[IpakTukyMm. DJIEKTPOIUTHYECKAS
qucconyanys. XMMAYECKHE PEeakiuu B
pactBopax. CuibHble U ciadble
aneKTposuThl. CTeneHb AUCcCoLUaliy,
KOHCTaHTa quccounanuu. Mlonnoe
IIpOU3BEIEHUE BOJbI. BOoIOpoaHbIi
I10Ka3aTelb

HpaKTI/IKy'M. Peakuuu nonHoro obMeHa.

['maponus conen

[IpakTukym. Pemenue 3agaq no reme
«QJIEKTPOJINTUYECKAS TUCCOLIMALIMS.
XUMHYECKHE PEAKLIUH B paCTBOPAX»

[TpakTukym. O01mas XxapakTeprucTuka
HeMeTauloB. ["anorensl

10

[IpakTukym. X0p U €ro BaKHEUIINE
COEMHEHHUS

11

[TpakTukym. O0mas XxapakTeprucTuKa
XMMHUYECKHX 3J1eMeHTOB VIA-rpynmnsl

12

[Ipaktuxym. Cepa u €€ BaxxkHeune
COEMHEHHUS

13

[Ipaxtuxym. Pemenue 3aga4 o
YPAaBHEHUSIM XMMHUYECKHUX PEaKIIUH

14

ITpakTukym. O61mas XxapakTepucTuka
aneMeHTOB VA-rpynnsl. A30T U €ro




CBOMCTBA

15

[IpakTukym. Baxkneilmme coequHeHUs
aszora

16

[IpakTukym. Pemienne pacu€rHbix 3amau
10 TEME «A30T U €ro BaKHeHIIne
COEIUHEHUS»

17

[TpakTukym. @ocdop u ero BaxkHeilme
COEJIMHEHMUSI

18

OO0mas xapakTepucTuka 31eMeHToB [VA-
Ipynibl. YIaepoa U €ro CBOMCTBa

19

[IpakTukym. BaxkHenmme coefuHeHUS
yriaepoja

20

[TpakTukym. KpeMHUI U €ro COeIMHEHUSI

21

[IpakTukym. Pemenue pacu€THbix 3amau
110 YPaBHEHHSIM XUMHYECKUX PEaKIU

22

OO01as XxapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosoxeHus B [lepuoandeckoii cucreme
XUMUYECKuX dnemeHToB J[. 1.
MenpeneeBa u ctpoeHust aroMoB. O01me
XUMUYECKHUE CBOKCTBA METAJIJIOB

23

Koppo3sus metamios. CriyiaBel METAJLIOB.
OO0mue crocoObl MOTYYCHHS] METAJIOB.
DnekTponus

24

[IpakTukym. lllenounpie METAIBI U KX
BOKHEHIINE COCMHECHUS

25

[IpakTukym. lllenouno3emenbHbIE
METAJUIbl, MArHUW U UX BaXKHEUIIINE
COCJIMHECHMUS

26

[IpakTukyMm. AJIFOMUHUI U €r0
BaXHEHIIME COeAMHEHUS

27

OO0mmas XxapakTepucTHKa METalIoB b-
rpynm. [Ipaktukym. Mens, cepedpo,
IIUHK M UX BOKHCUIIINE COCIMHCHUS

28

[Ipaxtuxym. JKene3o u ero BaxHeume
COCIMHECHMUS

29

Baxnelune BelecTBa U MaTEpUAIIbL,
obnactu ux npuMeHenus. HoBbie
MaTepuasibl U TEXHOJIOTUM. [IpruHIHIBI
«3CJICHON XUMHUH»

30

XuMHUS U 310pOBbE. DKOJIOTMYECKHE
poOJIEMBI, CBS3aHHBIE C COSTMHEHUSIMU
yriepoja, a30Ta, Cepbl, TSKENbIX
METAJUIOB

31

[TpakTukym. O600IIEHNE N3YYEHHOTO.
Pemenne xauecTBEHHBIX U
KOJMYCCTBCHHBIX 3a4a4 110 N3YYCHHBIM




TEMaM

32

[TpakTukym. O600IIEHNE H3YYEHHOTO.
Pemenne kauecTBEHHBIX U
KOJMUYECTBEHHBIX 3a7a4 M0 U3YYEHHBIM
TeMaM

33

[TpakTukym. OG00IIeHHE U3YYEHHOTO.
Pernienue kauecTBEHHBIX
KOJIMYECTBEHHBIX 337124 10 U3YYCHHBIM
TeMam

34

[Tpaktukym. O600IIEHNE H3YYEHHOTO.
Pemenne kauecTBEHHBIX B
KOJIMUYECTBEHHBIX 3a7a4 M0 U3YYECHHBIM
TeMaM

OBILIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34




