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HOACHUTEJIBHASA 3AIIMCKA

O01mas xapakTepucTuKa Kypca

[Iporpamma Kypca BHEYpPOYHOM [€ATEIBHOCTH «XUMHS B OCHOBAaX H
AKCIIEpUMEHTax» (Jajee — mporpamMma) cocTaBieHa Jyuisi 8—9 KiaccoB Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMIA:

—  @enepallbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTEeNIbHOTO  CTaHIapTa
OCHOBHOro oOmiero oOpa3zoBaHusi (yTBEpXkJAE€H MpuKazoM MuHHCTEpPCTBA
npocselienus Poccuiickoit ®deneparuu ot 31 masg 2021 r. Ne 287);

— ®enepanbHOil  00pa3oBaTENbHOM MPOrpaMMbl  OCHOBHOIO  OOIIEro
oOpazoBanus (yTBepKaeHa nprukazoM Munnpocsenienus Poccuu ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74223).

Ilpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJeAYHOIIHE
HOPMATHUBHBbIE JOKYMEHTBI:

— VYka3 Ilpesunenra Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJIOTHYECKOTO pa3BuTus Poccuiickoit denepannny;

— KoMIulekCcHBIM  IIIaH  MEPONpPHUATHM 10  IOBBIIMIEHUIO  KadyecTBa
MaTeMaTUYECKOTO U €CTECTBEHHO-HAYyYHOTO oOpa3zoBanus Ha niepuoa 1o 2030 roga
(yrBepxknen pacnopsbkeHueM IlpaButennbctBa Poccuiickoit ®enepaunn ot 19
HOs10ps 2024 romxa Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTyalnbHOCTb Kypca BHEYPOUHOU NEATENBHOCTH «XUMHS B IKCIIEPUMEHTAX
U 3aja4ax» oOyCJIOBJIEHa HEOOXOAMMOCThIO pa3pabOTKU CIEUUATIbHBIX TPOrpaMm
oOydyeHHMs] ¥  BOCHHUTaHHUS, CHOCOOCTBYIOLIMX  TMOBBILIEHUIO  KadecTBa
MaTE€MaTUYECKOr0 U €CTECTBEHHO-Hay4HOro O0Opa3oBaHHs, B TOM YHCIE
pelyCMaTPUBAIOLIUX YIIIYOJICHHOE U3YYeHUE YUeOHOTo npeaMeTa « XUMUs.

[Ipennaraemplii Kypc BHEYPOUHOW AESATEIBHOCTH JOIOJHSAET U PaCIIUPSET
nporpaMMy Kypca XuMUU 0a30BOro ypoBHs. Peanuzanus mporpaMMbl MO3BOJIUT
BBINTH 32 PaMKHA H3Y4YEHUS XUMUU Ha 0a30BOM YPOBHE, HCIOJB3YS (POPMBI,
OTJIMYHBIC OT YPOUHBIX, U 00ECIIEUNUTh YyIiyOJeHHOE U3yYeHHEe XUMUU Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma Kypca TpeaycMaTpWBAeT OpPraHU3alUI0  Pa3sHOOOpPa3HOM
AESITENFHOCTH OOYYarOIIMXCsl, UX aKTHUBHOCTh M CaMOCTOSITEIbHOCTH, COYETaeT
WHIUBUIYAIbHYIO W TPyNIoOBYH palOOTy, MpeAnojaraer IMpPOEeKTHYI U
HCCJIEI0BATENBCKYIO JIEATEIbHOCTD.

B nepByro ouepenp mporpamma yuaenseT 0oco00€ BHUMAHHKE BBIIOJHEHHIO
OOyYaIOMIMMHUCS XUMHYECKOTO JKCIIEPUMEHTa — JA0OpPAaTOPHBIX OIBITOB H
NPAKTUYECKUX pabOT, YTO MO3BOJUT UM Ha MPAKTUKE HM3YUYUTh 3aKOHOMEPHOCTH



MPOTEKAHUSI XUMUYECKUX IMPOLECCOB, PA3BUTh MPAKTUYECKHE YMEHUS U HABBIKU
IUITAHUPOBAHMS, TOATOTOBKHM, TMPOBEACHUS, aHAIM3a U  HUHTEPHpPETAUU
MOJYYCHHBIX  DKCIEPUMEHTAIBHBIX  PE3YyJbTATOB, HAYUYUThCA  MPUMEHSTH
TEOPETUYECKHUE 3HAHUS [l OOBSICHEHUS XUMUUYECKUX MPOIECCOB, MPOUCXOIAIINX
B TOM YHCJIE B CHUTYallMsIX >KU3HEHHOTO xapaktepa. OCO3HAaHHOE BBINIOJIHECHUE
XUMHUYECKUX HKCIEPUMEHTAIBHBIX padoT OyAeT CHocoOCTBOBATh IMOBBIIICHHUIO
MOTHUBAIMU K M3y4eHUIO XUMHUU. [IporpamMmoil mpeaycMOTpeHO TakXke pelieHue
00y4YaroImMMUMHCST KQaU€CTBEHHBIX M KOJIMUYECTBEHHBIX PA3JIMUYHBIX THUIIOB U YPOBHEH
CIOKHOCTH, B TOM UHCIIE OJUMIIMAJHBIX. DBBINOJHEHUIO XUMHUYECKOTO
HKCIIEPUMEHTAa M PEIICHUI0 3ajad  00s3aTeIbHO JODKHO MPEIIIeCTBOBAThH
3HAKOMCTBO O0YYaIOIIUXCS CO CBSI3AHHBIMU C HUMU DJIEMEHTAMH COJICPIKAHMSL.

[Iporpamma Kypca BHEYpPOYHOM JEATEIBHOCTH «XHMHS B OCHOBax H
HKCIIEPUMEHTAx» MOXET ObITh BOCTpeOOBaHAa OOYyYaIONUMUCSA, KOTOPHIE
MOTHBUPOBAHBI K OCO3HAHHOMY BBIOOpY TpodeccHii, CBI3aHHBIX C MPUMEHECHHUEM
XAMUYECKUX 3HAHUM.

ean u 3a1aum Kypca

[lens maHHOW mMporpamMmbl — OOECMEUUTh WHIWBHAyaJbHbIE MOTPEOHOCTU
oOyy4arommxcss B U3YYEHUH XUMHHM B YCJIOBHUSX, KOTJa YYEOHBIM TUIaH
o0pa3zoBaTeILHON OpraHU3alMKU MPEeyCMaTPUBACT U3YUEHHUE Y4eOHOIro ImpeameTa
«XuMUs» TOJIBKO Ha 0a30BOM YpPOBHE.

[Ipennaraemass  mporpaMMa  YYUTBIBA€T  IICHXOJIOTO-IIEAATOTUYECKHE
OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOydarommxcsa. Ee
OCBOEHHE CIIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCS HHTEPECca K U3YUEHUIO XUMHUH
u cdepam JeATeTbHOCTH, CBSI3aHHBIM C XHUMHEH, MOTHBAIIMM K OCO3HAHHOMY
BBIOOPY  COOTBETCTBYIOIIETO TPO(GHIE ¥  HAMpaBICHHOCTH JaJTbHEHIIETOo
oOy4eHHS.

N3y4yenne Kypca HanpaBjeHo HA (pOpMHUpPOBaAHUE:

— CHCTEMbl XMMHUYECKUX 3HAHMI KaK KOMIIOHEHTA €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpPA, KaK OCHOBBI JIJIi MOHUMAHUS XUMHUYECKOW CTOPOHBI SIBIICHUM
OKPY>KarolIero MUpa, OCBOCHHE SI3bIKa HAYKH,

—  UHTEJUIEKTYaJbHBIX CIOCOOHOCTEM U HMHTEPECOB OOydYalommxcs, Ha
POJIOHKEHUE 00YUeHUsI Ha YPOBHE CpeJIHEero o0I1ero oopa3oBaHusl.

B pamkax pemeHusi OCHOBHBIX 33/1a4 MPOrpaMMbl [J0JLKHO OBbITh
o0ecme4veHo:

— mnpuobiieHne oO0yJaronmxcsi K CaMOCTOSITENIbHOW T03HABaTEIbHOU U
HCCIIEIOBATENbCKOMN AESITENbHOCTH, K HAYYHBIM METOAAaM MO3HAHUS;

— (hopMHUpOBaHNE MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;



— (opmupoBanue oOmEelH (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSCHATH W OICHUBATH SIBICHUS
OKPY>KalOIIEro MHUpa, HCMHOJIb3ysl 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YUYCHHUU
XUMUU, TPUMEHSATh UX IMPU pPEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU JIEATEIIBHOCTH;

— OCO3HaHWE OOYYaIOIIMMUCSA IEHHOCTU XUMHUYECKUX 3HAHUW B KU3HU
YEJI0BEKA, MOBBILICHUE YPOBHS 3KOJOTMYECKOU KYJIbTYpPbI, HEIPUATUE NECUCTBUM,
MIPUHOCSAIIMNX BPEJ OKPYKAIOIIEH CPENIE U 3J0POBBIO JIFOJIEH;

— proOpeTeHne 00y4JaroIMMKCS OIbITa CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAMMBIX JJIsl Pa3IUYHbIX BUIOB JI€ATEILHOCTH.

MecTo Kypca B 00pa30BaTeJIbLHOM Ipolecce

[Iporpamma kypca «XuMHS B OCHOBaX U JKCIEPUMEHTAX» paccudTaHa Ha
peanu3aiuio B TedeHre 68 ydeOHBIX YacOB B paMKaX BHEYPOUHOH JEATEIHLHOCTH B
8—9 kiaccax (34 gaca B 8 kiacce u 34 yaca B 9 kitacce); TaHHBIN Kypc MOXET OBITh
MpeIOkKEH OOyUYaIoIUMCSl B KauecTBE OJHOTO U3 CYIIECTBYIOUIMX IO BHIOODY.
[Iporpamma siBisieTcsl COAEpKATEAbHBIM M METOJAMYECKUM OPUEHTUPOM ISt
COCTAaBJICHHMSI MelaroraMyu paboyux NporpamMm.

[Iporpamma Kypca BHEYPOUHOU JEATEIBHOCTH «XHUMHS B OCHOBaX W
HKCIIEPUMEHTAx» HaIpaBlieHa Ha JOCTUKEHUE PE3yJIbTaTOB, KOTOPbIE JTOMOJIHSIOT
U yrayonsitor copMmynupoBaHHble B denepanbHON pabouel mporpamme 1o
y4eOHOMY MpenMeTy «Xumus» (0a30BbIi YPOBEHb) TPEOOBaHMS K IMPEAMETHBIM
pe3ysbTaTam.

@DopMbI  IEATENBHOCTH OOYYAIOMIMXCA TPEIyCMAaTPUBAIOT AaKTUBHOCTH H
CaMOCTOATEIFHOCTh, COYETAIOT HWHIUBUIYAIbHYIO W TPYIIOBYIO pPaOOTHI.
CTpyKTypupOBaHHE TEMAaTUYECKOrO IUIAHUPOBAHUSA B MPOTrpaMME COOTBETCTBYET
MOPSIAKY M3YUEHHUSI Pa3/IEIOB U TEM XMMHH HAa 0a30BOM YPOBHE B OCHOBHOM IIKOJIE
n o0ecleuynBaeT TEM CaMbIM MPEEMCTBEHHOCTh YPOUHOW U BHEYPOUHOU
NS TENbHOCTH.

[IpennoxxeHHble  AJAEMEHTHI  COJEpPXKAHUSA W BUIBI  JICATEIIBHOCTH
oOy4arommxcsi MOTYT OBbITh KOHKPETHU3UPOBAHBI C YYETOM WHIUBHUAYaJTIbHBIX
3anpocoB oOywaroumuxcs. Pacmupenue coaepxaHuss W BUJOB JI€ATEIbHOCTH
CBS3aHO C BO3MOKHOCTBIO BBIOOpA IENAroroM pa3IMYHbIX BapUAHTOB Y4eOHO-
METOJIUYECKOr0 OOecCreyeHusl Kypca, a TakKe C CYIIECTBYIOIIMMH YCIOBUSIMHU
HIKOJIbHOM MH(OPMAIIMOHHO-00pa30BaTENbHOM CPEIbI.

Jlyis 3HAaKoMcTBa OOydJaromuxcs ¢ mpodeccusiM, CBSI3aHHBIMU C XUMUEH U
XUMUYECKON HAyKOW, W TIOBBIIEHUWS WX MOTHUBAIMM K W3YUYEHUIO XUMHH
PEKOMEHAYETCSl BKJIIOYUTh B MPOrpaMMy HKCKYpPCHUM B PErHOHAIbHBIE MY3€H,
npeanpusitus, By3bl. ColepiKaTelbHble 3JIEMEHTHl MIPOrpaMMbl IMO3BOJISAIOT



OpraHM30BaTh HA MX OCHOBE MPAKTUYECKYH) U IIOMCKOBO-UCCIENOBATENIBCKYIO
JESATENbHOCTD, PE3YJIBTATHI KOTOPO MOTYT OBITh MCIIOJB30BaHbI MPU pEATU3ALUN
OOy4arolMMHUCST ~ MHAWBHUIYaNbHBIX  MPOEKTOB. TeMbl  IPOEKTOB  TaKXke
PEKOMEHI0OBAaHO BHIOMPATh C YYETOM PErMOHAIBHOMN CHEU(PUKH.



COJIEP)KAHUE KYPCA BHEYPOUHOM NESTEJIBHOCTH
«XUMMUA B IKCIEPUMEHTAX U 3ATAYAX»

8 KIIACC

Paznen 1. IlepBoHavajibHble XMMUYECKHE IOHATHS

XuMus — BaxkHasi 00JacTh €CTECTBO3HAHUS U TMPAKTHUYECKOW NEeATETbHOCTH
yenoBeka. [Ipenmer xumun. Ponp XuMumM B KU3HU 4YeloBeKa. XMMHS B CUCTEME
Hayk. Tenma u BemectBa. DPuU3MYECKME M XUMHUYECKHE CBOWCTBA BEILECTB.
ArperatHble COCTOSIHMA BelecTB. [IoHATHE O TEOPETUUYECKUX M SMITUPUYECKHUX
METOJAaX TIO3HAHUSI B €CTECTBEHHBIX Haykax. I[lpencraBieHnss O HaydyHOM
MO3HAHUU HA SMIIMPUYECKOM YPOBHE. S3bIK XUMHHU.

[Tonartue o meromax pabOThl ¢ XMMUYECKUMU BemiecTBamu. O6opyaoBaHue
IIKOJBLHON XHUMHYEeCKOM Jnaboparopuu. I[IpaBuna Oe3omacHOro oOpalieHus c
BEILIECTBAMU U JJaOOPaTOPHBIM 000Dy 10BAHUEM.

UYuctele BemectBa U cMecd. CnocoObl pazgenenus cmeceil. Ouwncrka
BEIIECTB.ATOMBl U MOJIEKYJbl. XUMHUYECKHE 3JIeMEHTHI. IIpocThie W CIOXKHBIE
BellecTBa. MeTaibl 1 HEMETaJLIbI.

Xumuueckast ¢opmyna. OTHocuTenbHass aTomMHass Mmacca. OTHOCHTENIbHAs
MOJIEKYJIsIpHass macca. MaccoBasi 107 XHUMHUYECKOTO 3JIEMEHTA B COCIUHEHUH.
Haxoxnenue mpocreiimieii (hopMyIIbl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommdectBo BemectBa. Monb. Momnspras macca. Pacdersr mo ¢opmynam
XUMUAYECKUX COeAUMHEHNWH. MomsipHasg macca CMecu BemecTB. MompHas a0
XUMUYECKOT0 3JIeMEHTa B coeauHeHu. HaxokaeHue mnpocreiiiei (HopMyibl
BEIIECTBA MO MOJIBHBIM JOJISIM 3JIEMEHTOB. XMMUYECKasl PEAKIUs U €€ MPU3HAKHU.
VYcioBuss NPOTEKaHUS XUMUYECKUX peakuuid. XUMHUYECKUE YypaBHEHUs. THIIbI
XUMHUYECKUX peakiuii. PacyeTsl Mo XMMUYECKUM YPaBHEHUSM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHUl:

— N3yuenue u omnucanue QU3NYECKUX CBOWCTB OOpa3Il0OB HEOPraHUYECKHUX
BEILECTB.

— IIpaBuia paboThl B 1a0OpaTOPUH U MPUEMBI OOpaIleHus ¢ J1abopaTOPHBIM
000pyTIOBaHUEM.

— Paznenenue cmecei.

— Omnucanue (U3NYECKUX CBOWCTB OOpPAa3I[OB HEOPTAHMYECKUX BEIIECTB —
METAJVIOB U HEMETAJIIOB.

— Habmronenne Gpu3n4ecKux U XUMHUUYECKUX SIBICHUM.

— HaOnronenune u onucaHue NMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUil
pPa3HBIX TUIIOB.



Pemenue pacueTHpIXx 3amad 1o (GopMmyiiaM M ypaBHEHUSM XHMHYECKHX
pPEaKUHi pa3INYHOTO YPOBHS CIIO)KHOCTH, B TOM YHCIIE OJIMMIINAA/IHBIX.

Paznen 2. BaxkHeine npecTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHblid 00beM
razoB. OrtHOcUTENbHAs IUIOTHOCTh Tra3oB. OrnpeneneHue OTHOCUTEIbHOU
MOJIEKYJISIPHOM MaccChl Ta3000pa3HOro BEIECTBa MO HU3BECTHOM OTHOCUTEIBLHOMU
MI0THOCTH. OOBbEMHBIE OTHOILICHUSI Ta30B MIPU XUMUYECKUX PEAKIUSIX.

Kucnopoa. Oxcuasl. Ilpumenenue xuciopoga. CrnocoObl MOJydEHUS
KHUCJIOpPOJia B JIaOOpaTOpUu U MPpOMBIUICHHOCTH. [loHsTHE 0 KaTanu3zaTope. O30H
— aJUIOTpOIHAs MOIU(PUKAIMS KHCIOPO/Ia.

TeroBoit 3¢ (deKT XUMUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHHS,
9K30- Y SHJIOTEPMUYECKUE PEAKIINH.

Bonopon. Haxoxaenue Bomopona B mpupoje, GU3HYSCKHE W XUMHYECCKHE
CBOMCTBa, NPUMEHEHHUE, CIOCOOBI MosyyeHus1. [IoHATHE O KUCI0TaX U COMSIX.

Bonma. ®usnueckue cBomctBa BoAbpl. Boma kak pactBoputens. PacTBophl.
HacpilieHHble M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
Cnoco0Obl BbIpaKeHUs KOHIIEHTPALIMM PAaCTBOPOB: MAacCOBas J0JIs paCTBOPEHHOTO
BEIIECTBA, MOJIApHAas KOHIEHTpauus. Poiib pacTBOPOB B HPUPOAE U B KU3HU
YEJI0BEKA.

Xumnueckue cBoiictBa Boabl. Ilomstne 00 ocHoBaHusgx. Illomarue 00
uHIUKaTtopax. KpyroBopoT BoAbl B HOpUPOJE. 3arpsi3HEHHE NPUPOIHBIX BOJI.
Oxpana ® o4uCcTKa npuUpoAHBIX Boa.Kmaccudukamuss HEOpraHMYECKUX
coequHenuid. Oxcunpbl. Knaccudukaims okcuaoB: cosneobOpasyroniue (OCHOBHEIE,
KHCIIOTHBIC, aM(OTEpHBIC) U HECOTIe00pasyIolue.

Ou3nYeCcKue U XapaKTEpHbIE XUMHUYECKUE CBOMCTBA OKCUAOB. llomydeHue
OKCHJIOB.

[TonsiTie 0 TUAPOKCUAAX — OCHOBAHUSX M KUCIOPOJACOAEPKAIIMX KHCIOTaX.
Kucnorel. ®Ouznueckne W XMMHUYECKHME CBOWCTBA KHUCIOT. [lojiyuyeHne KHUCIIOT.
Kucnors! B npupose, NpUMEHEHNE BAXKHENIITUX KUCIIOT.

OcHoBanus. Krnaccudpukanuss OCHOBaHMI: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHud. Illemoun, uUx cBoiicTBa W cmocoObl mnonydeHus. HepactBopumbie
OCHOBAHUSI, UX CBOMCTBA U CIIOCOOBI MOTYUCHHUS.

AmMdoTtepHocTh. [ToHsITHE 00 aMBOTEPHBIX THAPOKCUIAX U TIOJIyUCHUE.

Conu. ®Pu3nyuecKue M XapaKTepHbIE XUMHUYECKHE CcBoMcTBa. I[lomydeHue
COJIEH.

I'eHeTnueckas CBsA3b MEXKY KIaCCaAMU HEOPraHUUECKUX COCIUHEHUM.

IKcnepumeHmanvbHoe uzyueHue ewecms U SA61eHUl:

— O3HakoMJIeHHE ¢ 00pa3liaMUi OKCHJIOB M OTTMCAHUE WX CBOMCTB.



— [lonyuenue, coOMpaHue KUCIOPOJa, U3YUEHHUE €r0 CBOMCTB.

— [Nomy4enne u coOnpanme BoIOpoA.

— B3aumoneiicTBUE KUCIOT ¢ METaJUIAMU

— llpuroroBimeHne pacTBOPOB C ONPEACICHHOM MAacCOBOM  JTOJEHN
PaCTBOPEHHOI'O BELIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U IIEJTO0YEN € MOMOIIBIO HHAUKATOPOB.

— B3anmonencTBue KUCIOT ¢ METajulaMU, peakMi HeuTpann3auuu. Peakuus
HEUTpAIU3ALIU Y.

— B3aumoneiictBue pactBopa cepHoil KUciIoThl ¢ okcuaoMm meau(Il).

— [TonydeHrie HEPaCTBOPUMBIX OCHOBAHUM U U3YYEHHUE UX CBOMCTB.

— BeITecHeHuEe 0AHOr0O MeTasia IPyruM U3 pacTBoOpa COJIU.

— B3zaumogenicTBre rTHAPOKCHIAa IMHKA C PACTBOPAMU KUCJIOT U LIEI0YEH.

— Pemienne skcriepUMEHTANBHBIX 3a7ad 1Mo TeMe «(OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAUHEHUID.

Pemenue 3amad ¢ HMCNONB30BaHWEM MOHATHA «MaccoBas JI0JS BEIECTBA B
pacTBope»;  «MOJSIpHAs  KOHLIEHTpALMs», C  HCMHOJb30BAHUEM  KPUBBIX
pacTBOpUMOCTU. PerieHwe pacyeTHbIX 3aJad MO0 YPAaBHEHHMSIM XHUMHUYECKHX
peakunii pa3HbIX TUIIOB U YPOBHEW CJI0KHOCTH, B TOM YUCJIE OJUMIIUATHBIX.

Pasgen 3. Ilepuogumveckuii 3axkoH u Ilepumoamyeckasi cucrema
XxuMuueckux dieMeHToB /I.A. MeHnaeeeBa.

CrpoeHne aToMOB. XUMHUYeCKas CBS3b. OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIC
peakiuu

ITepuonnueckuit 3akon [[.MI. MennaeneeBa. Crtpoenne aromoB. (CocTaB
aTOMHbIX sfep. HM3oronbl. PannoakTUBHOCTb. DIEKTPOHBL.  DJIEKTPOHHAS
opOuTanb. DHEpPreTHYecKre ypOBHU M TOJYPOBHH aToma: s-, p-, d-opOurtanu.
DOneKTpoHHBIC KOH(PUTYpAIMU U DJIEKTPOHHO-rpaduveckue (GopMysbl aTOMOB.
@U3NYECKUid CMBICI MOPSIKOBOTO HOMEPA, HOMEPA MEPUOJIa U TPYIIIBI dJIEMEHTA.
CrtpoeHue 3IIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMUYECKHUX 3IEMEHTOB
Ilepnognmueckorn cucremsl JI.M. MeHneneeBa: pacrpeneneHue dJIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM H opOutaisM. DUUYECKHI CMBICIT
ITepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsS pajnyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUMX CBOWCTB [0 TIpynmam H IEepUOJaM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XUMUYECKUX JIEMEHTOB B
nepuoJax W rpynmax. XapaKTepUCTUKA XHUMHYECKOIO 3JEMEHTa MO €ro
noJjioxkenuto B [lepuoanueckon cucreme JI.1. Meneneena.



3unauenue [lepuoanueckoro 3akona u [lepuoanueckoi cuCTeMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku M mnpaktuku. /.M. MenneneeB — ydeHbId U
IPAKIaHWH.

DIEKTPOOTPULATEIBHOCTh XUMHUYECKUX DJIIEMEHTOB. XHMHUYECKAsl CBS3b.
Buapl XMMHYECKOM CBSA3M: KOBAJEHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HEMOJISIpHAs CBsI3b, MOHHAs CBA3b. MeXaHHW3Mbl 00pa30BaHUSl KOBAJEHTHOU H
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyibl BemiecTB. KaTuoHsl u
AHUOHBI.

Kpucramnuueckue u amop¢Hble BemiecTBa. THUNBI  KPUCTAIIIMYECKHUX
PELIETOK: MOHHAsA, aTOMHas1, MOJIEKYJISIpHAs M UX XapaKTEPUCTHUKHU.

Crenenp oxucieHusa. OrnpenesieHHe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAUHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  pEaKLHUU.
CocraBneHue ypaBHEHHM  OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAaKUMU H
paccTaHoBKa B HUX KO3()(PHUIIMEHTOB METOAOM AJIEKTPOHHOTO OajlaHca.

JKCIEePUMEHTAJIbHOE N3yYeHHe BelleCTB U SIBJICHUIA:

— O3HakomieHHE ¢ 00pa3laMu METajuIOB M HeMeTaioB. MojenupoBaHue
CTPOCHMS MOJEKYJ IpU IIOMOIIM PHUCYHKOB, MOJEIEN, DJIIEKTPOHHBIX H
CTPYKTYPHBIX (hOpMYI.

— OnbIThI, WUTFOCTPUPYIOLIUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemenue pacueTHbixX 3aja4 1mo ¢opMmysiaM M YpPaBHEHUSM XUMHUYECKUX PEaKIMi
Pa3HBIX TUIIOB U YPOBHEH CJIOKHOCTH, B TOM YHUCJIE OJMMIINAIHBIX.

9 KUIACC

Paznen 1. BemecTBO M XMMHYECKasi peaKUusi

IToBTOpEHNE OCHOBHBIX pa3nenoB Kypca 8 kiacca. Ilepuoanyeckas cucrema
XUMHUYECKUX 3JIEMEHTOB B CBETE MPEICTABICHUH O CTpoeHUMH atoma. CTeneHb
OKHCIICHHsI M BaJeHTHOCTh. lIpencraBieHue O NEPUOAMYECKOM 3aBUCHMOCTH
CBOMCTB XHMHYECKHX 3JIEMEHTOB (3JEKTPOOTPULATENBHOCTD, OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA, KHUCIOTHO- OCHOBHBIE CBOWMCTBA OKCHJIOB U
TUAPOKCUIOB) OT CTPOEHUS aTOMA.

Bunpl XUMUYeCcKO CBSI3U: MOHHAsA, KOBAJIEHTHAas (HEMOJSIpHAs, MOJSpHAs);
OOMEHHBIN U JJOHOPHO-aKLENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBS3H.

Tunpel KpUCTAJUIMYECKHUX PEIIETOK — aTOMHAas, WOHHAs, MeTaJulnyecKas,
MOJIEKYJIIpHAsl — U OCOOEHHOCTH MX CTPOEHUs. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUYECKON CBS3U.

OCHOBHBIE 3aKOHOMEPHOCTH INPOTEKAHUS XMMHUYECKUX PEaKUUN. DIEMEHTBI
XUMUYECKON TEPMOJMHAMUKHN. OJHEpPreTUKa XHUMHUYECKHX peakuuid. TeroBoin
3¢pdeKT XUMHUECKOM peakuuu. OK30- U DHJIOTEPMHUYECKHE peakluH,
TEPMOXHMHUYECKHE YpaBHEHHUA. 3aKOH ['ecca u ero ciaeacTBusl.



[loHaTHE O CKOPOCTM XHMHUYECKOW PEAKIHUHU. 3aKOH JEUCTBYIOLIMX Macc.
@DaKTOophl, BAUSIONIME HA CKOPOCTh XMMUUYECKON peaklnu. DHEPrus aKTUBAIUU.
[Tonsitue o xatanuze. @epMeHTsl. UTHIHOUTOPBHI.

OOGpaTtuMble U HEOOpaTUMBbIe XUMUUYECKUE peakiuu. [loHsTHe 0 XUMU4YeCcKOM
paBHOBecuu, npuHoun Jle Illarense. VYcioBus CMENIEHUS XHUMHUYECKOTO
paBHOBecHusl. DaKTOpPHI, BIMSIONIME HA COCTOSSHUE XUMHYECKOTO PaBHOBECHS.
[IporHo3upoBaHre BO3MOYKHOCTHM MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUNA B
pPa3IMUHBIX YCJIOBUSX Ha OCHOBE NPEACTaBICHUNM 00 H3Yy4YEHHBIX JJIEMEHTaxX
XUMUYECKON KNHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKiuu. OkucnIuTenbHO-
BOCCTaHOBUTEJIBHBIE CBOMCTBA XUMHUUYECKHUX DJIEMEHTOB, 3aBUCUMOCTb OT CTEIEHU
okuciieHus. Baxheilmme okucnuTenun U BoccTaHoBUTENU. (CocCTaBlieHHE
YPAaBHEHHUM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIUNA C HCIOJIb30BAHUEM
METO/1a AJICKTPOHHOTO OanaHca.

DNEeKTpOoIUTHYECKass JUCCOolUalusl. XUMHUYECKHE pEaKIMh B PacTBOpaX.
Teopuss snexTpoauTuyeckoil  auccounanuu. PactBopeHue kak — (pU3MKO-
XUMUYECKUN Mpouecc. DNEKTPOJUTHl U HEINEKTPONUThl. CUiIbHBIE U clia0ble
anekTponuThl. CTeneHp aucconuanyiv, KOHCTaHTa auccouuanunu. HoHHOe
MpoU3BEJCHUE BOAbI. BomopoaHbIi mokaszarens. MHAUKATOPHL.

Peakiiuu noHHoro oomMeHa. Y ciioBusi IpOTEKaHUs peakuii HOHHOTO OOMeHa.

I'mpponus comeil. MoHHBIE ypaBHEHUS TUAPOJIM3A COJIEH. XapakTep CPEIbl B
BOJHBIX PACTBOPAX COJIEH.

IKcnepumenmanvbHoe uzyueHue ewecms U A61eHUl:

— HM3ydeHue 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEAKIMU OT Pa3IUYHBIX
(bakTopoB.

— Pemenune »skcnepuMeHTanbHBIX 3a7ady 10 TeMe «OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIC PEAKIIUI.

— Peakiiun HOHHOTO OOMEHa.

— PacniozHaBanue pacTBOPOB COJIEN C IIOMOIIBIO HHAUKATOPA.

— Pacno3HaBaHHe HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO Ka4€CTBEHHBIX
pEaKIMi HA UOHBI.

Pemienre kadyeCTBEHHBIX 3aJad M PACUETHBIX 33/1a4 Pa3JIMYHBIX THUIIOB U
YPOBHEN CIIO)KHOCTHM, B TOM 4YHCIE OJUMMOUAAHBIX, MO TemaM «OCHOBHBIE
3aKOHOMEPHOCTH IPOTEKAHHUSI XUMHUYECKUX PpEAKUUI», «DIEKTPOIUTUYECKAs
AYcCOLMalUsl. XUMUYECKUE PEAKLIUU B PACTBOPAX).

Pa3nen 2. HemeTa/JIbI M X COeIUHEHHUS

OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHYECKHUX 3JIEMEHTOB, IPOCTHIX BEMIECTB, aJUIOTPOIIHSL.



OOmiast xapakTepuCTHKa TaJoreHoB. PU3NYEeCKue M XMMHUUYECKHE CBOWCTBA,
CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSTMHEHUM.

OOmras XxapakTepuCTUKa XUMUYECKUX 31eMeHTOB VIA-rpynmsl. dusznueckue
U XHMHYECKHE CBOMCTBA, CIIOCOOBI TMOJYYEHUS M TPUMEHEHUS CEpbl U €e
BOKHEUIIINX COCTMHEHUM.

OO6mras XxapakTepUCTUKA XUMUUYECKUX 3JE€MEHTOB VA-rpynmnbl. Ouzndeckue
U XMUMHUYECKHE CBOMCTBA, CHOCOOBI TMOJy4YeHUS] M TMPUMEHEHHWE a30Ta U €ro
BOKHEHUIIINX cOequHECHUNH. @POU3MYEecKHe M XHUMHYECKHE CBOMCTBA, CIIOCOOBI
noJIy4eHus ¥ mpuMeHnenue pocdopa u ero BaxKHEHIIMX COSTUHEHUM.

OO01mast xapakTepUCTHKa XUMHUECKUX AeMeHTOB [V A-rpynimbl. @usnueckue
U XUMHUYECKHUE CBOMCTBA, CIOCOOBI MOJYYEHUS M MPUMEHEHHUE YIIIepojia U €ro
BaXHEHIMX coenuueHuit. [lonstue 06 agcopOIuu.

duznyeckue U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyUYEHUS U MPUMEHECHHE
KPEMHHS ¥ €0 BAXKHENIINX COCIUHEHUN.

IKcnepumeHmanvbHoe uzyueHue 8eulecme U A61eHUlL.

— O3HakoMIIeHHE ¢ 00pa3liaMu MPUPOIHBIX XJIOPUAOB (TaTOT€HUIOB).

— M3yueHne CBOMCTB COJISTHOM KUCIIOTHI.

— KauecTBeHHbIE peakIuu Ha XJIOPHUI-, OpOMUI- U UOJAUI-UOHBI.

— [losyyeHue COJISTHOM KUCIIOThI, U3YYEHUE €€ CBOMCTB.

— M3yyeHne XuMHUECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI.

— [IpoBeneHne KaueCTBEHHBIX peaklui Ha CyabdUI-, CyabPuT- u cynbdar-
VOHBI.

— M3ydyeHne XuMHUYECKHUX CBOMCTB COJIEH AaMMOHMUS.

— KadecTtBeHnHas peakiiysi Ha MOH aMMOHUSA U pocdaT-noH.

— [losmyuenne aMmMuaka U U3y4eHUE €ro CBOWCTB.

— M3yueHne CBOMCTB a30THOM KUCIIOTHI.

— AJZtcopO1usi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— Ilonydenue, cobupanue, pacrio3HaBaHUE U U3YUYEHUE CBOMCTB YTIEKHUCIOrO
rasa.

— B3aumnbie npeBpaiieHus: KapOOHATOB U TUAPOKAPOOHATOB.

— KauecTBeHHbIE peakiiuu Ha KapOOHAT- U CUIIUKAT-HOHBI.

— INonyuenue okcuaa yraepoaa (IV) u usydenue ero CBOMCTB.

— Pelienue skcniepuMeHTANBHBIX 3a7a4 10 TeMe «BakHenle HeMeTalibl U
UX COCUHECHUSD).

Pewenue xauecmeennwvix 3a0au u pacuemuvlx 3a0ay Pa3IAYHBIX THUIOB U
YPOBHEM CJI0KHOCTH, B TOM YHCJIE OJMMIIMAIHBIX, IO pa3neny «Hemeramisl u ux
COEMHEHUSD)

Pa3znen 3. MeTa/uibl 4 MX COeIMHEHUS



O6mme cBoiictBa MeTtaioB. OOmas XapakTEepUCTUKA XUMHYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU HX ION0XeHUs B llepuoanueckon cucreme
xumuueckux anemeHToB J[.M. MenaeneeBa u crpoenust atomoB. Metamibl A- u b-
rpynn. OJEKTPOXUMUYECKHA psAl HanpsbKeHW MetamioB. OOHme XHUMHYECKHUE
cBoiictBa MeTawioB. OOIIKME CMOCOOBI MOMYYEHUS METAJIOB, METaJLUTyprusl.
DNEKTPOaU3 pacIulaBOB M PACTBOPOB COJIEM KAaK OJUH M3 CIIOCOOOB MOJTYYCHHS
MeTaioB. [loHATHE O KOPPO3MU METAJLJIOB, OCHOBHBIE CIIOCOOBI 3aIlllUTHI UX OT
koppo3uu. CruiaBbl METaJJIOB.

Mertamnel A-rpynm. Lllenoynbie MeTamiabl U UX Ba)KHEWIINE COCIUHEHUS:
¢u3nueckue M XHMHYECKHE  CBOWMCTBa, TMOJy4Ye€HWE W  NPUMEHEHUE.
[IlenouHO3eMENbHBIE METAJUIBI U MX BaXXHEHIINE COEAUHEHUs: (U3MYECKUE U
XUMHUYECKHUE CBOMCTBA, MOJyYCHUE U TPUMEHEHHE. AJTIOMUHMIA: (DU3UUYECKUE U
XUMHUYECKHE CBOMCTBA aTfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIPOKCHUIA
AJTIOMUHHSL.

Metamnsl b-rpynmn. O6mas xapaktepructuka metamioB b-rpynn (moOouHbIx
MOArPYI): ToJioxkeHue B [lepuoanueckoit cucreme XuMudeckux snemeHTon .M.
MeHieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIPOBaJIay AJIEKTPOHA Ha
MpuMepe CTPOEHUsI aTOMOB Xpoma, MeJid, cepeOpa. BajeHTHbIE COCTOSTHUS aTOMOB
d->71IeMEHTOB, CTENEHU OKHUCIEHUS aTOMOB B COEAUWHEHUSIX. 3aBUCHUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THAPOKCHUJIOB METAUIOB OT 3HAYCHUS
CTENIEHU OKMCIICHHUS DJIEMEHTA B COCIMHEHUHU (HAa MPHUMEpPE COCIMHEHUN XpoMma).
IlepBoHauanbHbBIE MPEACTABICHUS O KOMIUIEKCHBIX COEMHEHUSX.

Menps u cepeOpo, UX BaKHEHIINE COCAMHEHUS: (PU3NYECKUE U XUMUUYECKUE
CBOMCTBa, TMoOJyueHWe u TmpumeHeHue. lIpencraBieHuss 00 aMMHUAYHBIX
KOMITJIEKCax cepedpa u Meu.

[IMHK ¥ ero BaKHEHIIINE COCTUHCHUS: (PU3NUCCKUE U XMMHUYCCKUE CBOMCTBA,
MOJTyYeHHUE ¥ pUMEHEeHnEe. AM(OTEpHBIE CBOMCTBA OKCHUIA U THAPOKCH/IA ITUHKA.

Keneszo: crpoeHue aroma, CTENEHU OKUCICHUS, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa, MojiyueHue u npumeHenune. OKcubl, ruJipokcuibl U conu xkenesa(ll) u
xene3a(Ill), ux cocra, cBOMCTBA U MOTyUYCHHE.

IKcnepumenmanvbHoe uzyueHue ewecms U A61eHUl:

— B3anmopencTBue METAJUIOB C BOJIOM, C PACTBOPAMU COJIEN U KUCIIOT.

— OkpalmBaHue IIAMEHU COJISIMU METAJIJIOB.

— BzaumopeiicTBUEe THMAPOKCUAOB HAaTpUs M KaJIbIUS C OKCHUIIOM YIJIEpOJa
(IV) u xucnoramu.

— MHWccnenoBanne CBOWCTB KapOOHATOB W THUIPOKAPOOHATOB KaJbIlus,
KECTKOMU BOJIBL.

— HccnenoBanne aMpOTEpHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA.



— M3ydeHne MmponeccoB MOJYyYECHUs THIPOKCHUIIOB KEJie3a, UX XUMHYECKUX
CBOMCTB.

— JKecTKOCTh BOJIBI 1 METO/BI €€ YCTPAHEHHS.

— PemeHne skcniepuMeEHTANIBHBIX 3a/1a4 10 TeMe «BakHene MeTamibl U uX
COCJIMHEHUS.

— KadecTBeHHBIE pEAKIIMM HA WMOHBI MarHus, KaJIblUs, aJlOMUHHUS, LIMHKA,
xenesa(2+), xenesa(3+), menu(2+), cepedpa(+1).

Pemienre kadyeCTBEHHBIX 3aJlad M PACUETHBIX 33/1a4 Pa3JIMYHBIX THUIIOB U
YPOBHEM CJIOKHOCTH, B TOM YHCJI€ OJMMIIMAHBIX, MO pa3neny «MeTtauibl U UX
COCJIMHECHU S

Paznen 4. XuMus u okpy:kaomas cpeaa

Baxneiimue BemecTBa W Marepuasbl, 00JacTH WX MpuMeHeHus. HoBbie
MaTepHUabl U TEXHOJIOTHH. [[pHHIMITBI «3€JIEHON XUMUW.

Xumusi U 370pOBbE. 3HAUCHHE H3YYAEMbIX XHUMHUYECKHX 3JIEMEHTOB U UX
COeMHEHUM TSl PYHKITMOHUPOBAHMSI OPTaHU3Ma YEJIOBEKa.

XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl. DKOJIOTUYeCKue NpoOiIeMbl,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIE€poa, a30Ta, CEPhI, TKEIbIX METALIOB. [loHdaTHE
o ITJIK. Poxp XuMuM B pelIeHUN IKOJIOTHYECKUX MPOOIIEM.

IKCnepumenHmanbHoe usyueHue 8eujecme U s81eHul:

— OmnpeaeneHue KUCIOTHOCTH MTPUPOIHBIX BOJI.

— MopenupoBaHue Tmporecca 00pa3oBaHUsi KUCIOTHOTO MO/, M3YUEHUE ero
BO3/ICHCTBUS HA MAaTEPUAIIBI.

Paznen 5. IloBropeHue u 00001IeHHMe 3HAHMHA OCHOBHBIX pa3/ieioB
KypcoB 8-9 kJ1accoB

[Tepunonnueckuii 3akoH u [leprnoguueckas cuctreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHUS aTOMa.

Buner xuMudeckod CBSI3W. 3aBHCHUMOCTHL CBOMCTB BeENIECTBA OT THIA
KPUCTAJUINYECKOW PEIIETKU Y BUJIa XUMHUYECKOMN CBS3U.

Knaccudukanus xumuueckux peakuuil. IIporHosupoBaHne BO3MOXHOCTH
MPOTEKAHUSI XUMHYECKMX TMPEBPAIICHUNA B PAa3JIMYHBIX YCIOBHUSIX Ha OCHOBE
MPEJICTABICHUN XUMUYECKOW KHHETUKU U TEPMOJIMHAMUKHU.

XHWMHUYECKHE peakuuu B pacTBopax. [uaponu3 coiseid. OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUU. DJIECKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHHUHW M COJeHd B CBeTe MNpPEACTaBICHUNA 00
DJICKTPOJUTUYECKOM  JUCCOLMAIlMM W OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIX
peaKiusx.

IKcnepumeHmanvbHoe uzyueHue ewecms U SA61eHUl:



— Pemienue OKCIICPUMCHTAJIBHBIX 3a7a4 I10 TEMC «MeTaJ'IJ'IBI, HEMCTAJIJIbI 1 UX
COCIUHCHU).

Pewenue xauecmeennvix 3aoau u pacHemHbsblx 3a0ay Pa3/IMYHBIX THUIIOB H
ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIUMIINA/IHBIX, 110 U3YYCHHBIM TCMaM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

Peanuzanusa nporpaMmel Kypca BHEYPOUHOM JEATEIBHOCTH «XUMHS B
HKCIIEPUMEHTAaX U 3ajlauyax» HampaBjieHa Ha oOecleueHue JIOCTHKEHUS
00yJarOIIMMUCS JIMYHOCTHBIX, METanpeaIMETHBIX 151 PEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHDI:

1) nampuomuueckoe socnumanue:

— MPOSIBJICHUE LEHHOCTHOI'O OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UICTOPUYECKOMY HACJIENIO;

— TIOHMMAHHWE 3HAYCHUS XHMHUYECKOM HAYKH B JKU3HU COBPEMEHHOIO
oOIl1ecTBa, B pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTH BIAJETh JOCTOBEPHOW WHGOpPMAIMEH O TMepPeaoOBBIX
JOCTHKEHUSAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XUMUU;

— 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAaHUSIX OO0 YCTpPOMCTBE MHpa H
00I11eCTBa;

2) epasicoancko2o 60CNUMAHUSL:

— MPEACTABICHUE O COLUUAIBHBIX HOPMAax M IMPaBUIaX MEXJIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JpYrux  BUOAX
NEATENBbHOCTH;

— TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTHU MPHU BHITIOJHEHUN
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1ay, BBINOJTHEHUU XUMHYECKUX HKCIEPUMEHTOB,
CO3JaHUM YYEOHBIX IPOEKTOB;

— CTpeMJIeHHE K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B Ipoliecce yueOHOH
NEATEIIbHOCTA, TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE M TMOCTYIKA CBOMX
TOBapUUIEH C IMO3ULHMU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYE€TOM OCO3HAHUS
NOCJIEICTBUI MTOCTYTIKOB;

3) popmuposarue yeHHocmu HAYYHO2O NOZHAHUSL:



— MUPOBO33pPEHYECKHUE MTPEACTABICHHS O BEIIECTBE U XMMUYECKON pEaKLuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHU M HEOOXOIUMBIE IS
MOHUMAaHUS CYyIIIHOCTH HAyYHON KapTUHBI MUPA;

— OCO3HAHME LIEHHOCTH Hay4YHOIO IMO3HAHMS U1l Pa3BUTHSI KaXJA0r0 YEI0BEKa
Y MPOU3BOJUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAYKH «XUMUS» B
CUCTEME HAy4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX pPa3BUTUS MPUPOJBI,
B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHON U TEXHOJIOTUYECKOU Cpeoi;

4) eocnumanue Kynvmypsl 300p06ba.

— OCO3HAHME LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 3710POBbII 00pa3 KU3HU;

— OCO3HaHUWE HEOOXOJUMOCTH COOJIIOIEHHUS NpaBWI OE30MACHOCTH MpHU
oOpallleHuN C XUMUYECKHUMH BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYAIHIX;

5) mpyooesoe eocnumanue:

— (opMHpOBaHUE IIEHHOCTHOI'O OTHOLUEHUS K TPYJIOBOM JEATEIBHOCTH KaK
€CTECTBEHHOI MOTPEeOHOCTU YEJIOBEKA U K UCCIIEI0BATENIbCKON AEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE HHTEpeca K IMpogeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HayyHOU ceppl, OCO3HAHHE BO3ZMOXKHOCTH CaMOpEalIn3alliy B 3TOM
chepe;

6) aKxon02uUeckoe socnumanue:

— OCO3HAaHME HEOOXOAMMOCTH OTHOLIEHUS K MPUPOJAE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

— MPUOOpPETEHUE ONbITA IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICJICTBUM ISl OKpPY>KaroIleil cpeibl;

— CIIOCOOHOCTh NIPUMEHATH 3HAHUS, MMOIyYaeMble NPU U3YUYCHUH XUMHH, JJIs
peLIeHUs 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEN CPElION;

— aKTUBHOE HENIPUATHE NEUCTBUN, IPUHOCAIINX BPEIl OKPYKAIOIIEH CPELE;

— TOTOBHOCTb K YYAaCTHIO B IMPAKTUYECKOH IEATENBHOCTH 3KOJOTMYECKON

HanpaBJICHHOCTH.



METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE TeiicCTBUS

1) ba3zoBble Jornvyeckue JAeCTBUS:

— pacKphIBaTh CMBICI XUMUYECKUX TOHITHH (BBIIEIATh WX CYIECTBEHHBIE
MIPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C APYTUMU MMOHATUAIMU);

— aHaJIu3MpOBaTh, CpPaBHUBATh, 0000IIaTh, BHIOUpPATh OCHOBAHUA JUIsS
KJacCu(UKAMU M CUCTEeMaTH3allud XUMUYECKUX BEHIECTB W XUMHYECKHUX
peaxkiuu;

— YCTaHaBIMBaTh MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIy OOBbEKTaMuU
U3Y4YCHHUS;

— CTpPOUTH JIOTMYECKHUE PpaCCYyX JeHUsS (MHIYKTUBHBIE, ICAYKTUBHBIC, IO
aHAJIOTUHN);

— mpemjaraTh KpPUTEPUM W BBIABIATH OOIIHME 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBJIICHUSIX;

— JIeNaTh BBIBOJBI M 3aKIIOUEHUS; YMEHUS IPUMEHSThH B MPOIecce MO3HAHUS
NOHATUS (TIPEAMETHBIE U METaNPEIMETHbBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MO/ICIH,
UCIIOJIb3yeMble B XUMHUHU, TPEeOOpa3OBBIBATH MOJICIbHBIE MPEACTABICHUS
(XMMHMYeCKH 3HaK, XUMHUecKas (popmyiia, ypaBHEHUE XUMUYECKON pEeaKIuu) mpu
pelieHnn y4yeOHbIX 3a/ad4;

— XapakTepu3oBaTh HU3y4YaeMble XUMUYECKHE BEIIECTBA M XHMHUYECKUE
pPEeaKIuu C y4eTOM MOJICTIbHBIX MIPEJACTaBICHUMN.

2) bazoBbie HcCleI0BATEIBCKUE ICUCTBUS:

— TMPUMEHATh METOJbl HAYYHOTO TIIO3HAHMS BEIIECTB U SBJICHUM Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSAX B YydeOHOW TO3HABATEIbHOU U
MIPOEKTHO- UCCIEA0BATEIBCKOM NESITENbHOCTH;

— aHAIM3UPOBaTh (AKTHI, BBIABIATE W (QopMyIHpoBaTh MpoOIIEMY,
OMPENENATh 11eJIb U 3a/la4i, COOTBETCTBYIOIIUE PEIICHUIO MPOOJIEMBI; MpejiaraTh
OMUCATEIBHYIO WU OOBSCHUTEIbHYIO TUIOTE3y U OCYIECTBISTH €€ MPOBEPKY;

IMPOBOJANUTL UBMCEPCHUS H€O6XO,Z[I/IMBIX napaMeTpOB, BBIYHMCICHUSA, MOACIUPOBAHNC,



HAOMIOACHUS U DKCIEPUMEHTHI (pealbHbIE U MBICICHHBIE), CaMOCTOATEIHHO
POTHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATH OOOOIIEHHUS | BBIBOJBI II0
pe3yinbTaTaM TPOBEJACHHOTO OIBITA, HCCIEJOBAHMS, COCTABIATH OTYET O
poJieIaHHOM padoTe;

3) PabGora ¢ undgopmanueii:

— OPHUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX WHOOpMAIu (HAy4IHO-
NOMyJIsipHAsl JUTepaTypa XUMHYECKOTO COJEpXaHUs, CIPABOYHBIE IOCOOMUS,
pecypcbl MaTepHera);

— aHaTM3UPOBATh HHPOPMAIIUIO U KPUTHYECKH OI[EHUBATH €€ JJOCTOBEPHOCTH
¥ HEMIPOTHUBOPEUYUBOCTh, OTOMPATH U UHTEPIPETUPOBATH HH(DOPMAITUIO, 3HAUUMYIO
JUIS pereHus: yueOHo 3a1a4u;

— MPUMEHATH PA3JIUYHBIE METOJbI, HHCTPYMEHTHI W 3alPOCHI MPHU MOUCKE U
orbope WH(}OpPMAIMK WIM JAHHBIX W3 HCTOYHHKOB C YYETOM IMPEIIONKCHHOM
y4eOHOM 3a71a4M ¥ 3aJJaHHBIX KPUTEPHCB;

— BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH M HWHTEPHPETUPOBATH
UH(GOPMAIIMIO Pa3JIMYHBIX BUAOB W (opM mpeacTaBieHUs (CXembl, Tpaduki,
JarpaMMebl, TaOJTUIBI, PUCYHKHU U APyTHE POPMBI);

— UCTOJIb30BaTh HAYYHBIN S3bIK B KAUE€CTBE CPEJCTBA pabOTHI C XUMUUYECKOU
uH(popManue;

— MPUMEHSATH 3HAKW M CUMBOJIBI, PopMyIibl, aOOpeBUATYPHI, HOMEHKIIATYDY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISAHOCTH.

2. KoMMyHuMKaTHBHBbIE€ YHHBEPCAJbHbIE YUeOHbI€e JeiiCTBHS:

— YMEHHE 3aJilaBaTh BONpPOCHl (B XoJe auanora W (Wiu) JAUCKYCCHUU) TIO
CymiecTBy  oOCyXkmaaemMol  TeMbl, (QOpPMYyIHpPOBAaTH CBOM  TPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

— TpuoOpeTeHHWe OmbITa TMPE3CHTALUU  PE3yJbTaTOB  BBHIMOJHEHHS
XUMHUYECKOTO IKCIIEPUMEHTA (JIabOpaTOPHOTO OMBITA, JaOOpPaTOPHON pabOTHI 1O

HCCIIEJOBAaHUIO CBOWCTB BELIECTB, Y4€OHOI0 IPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH MO3HABATEIILHOM U
UCCJIEIOBATEIBCKON JIEATEILHOCTH TPU PEHICHUU BO3HHMKAIOIIMX Mpo0ieM Ha
OCHOBE yd4eTa OOIIMX MHTEPECOB M COIIacCOBaHUS MO3ULIMM (00CykAeHUs, OOMEH
MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOpDJWHAILIMSI COBMECTHBIX JICHCTBUH,
OIpeJIeNIeHre KPUTEPUEB 10 OLICHKE KaueCTBA BBIITOJIHEHHON PabOThl U IPYTHE).

3. PeryJiiTUBHbIE YHUBEPCAJbHbIEC Y4eOHbIE 1eHCTBUSA:

— YMEHHE CaMOCTOSITEJIbHO OINPENEIATh LENH IESITEIbHOCTH, TUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee A (HEKTUBHBIE CIIOCOOBI PEIICHUs YIECOHBIX U
NO3HABATEIbHBIX 3aJlay, CaMOCTOSITENIbHO COCTaBIISITh WJIUM KOPPEKTHUPOBATh
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHWUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLIEHUBATH COOTBETCTBUE MOJYUYEHHOI'O PE3yJIbTaTa 3asIBJEHHOM LIETH,

— YMEHHE HCIIOIb30BaTh W AaHAJIU3UPOBATH KOHTEKCTHI, IPEJIaracMble B
YCIIOBUU 3a/IaHUI. — CAMOCTOSITEILHO BBIOMpATh CIIOCO0 peleHus: yueOHOM 3a1aun
(cpaBHMBATh HECKOJILKO BapUAHTOB PELICHUS, BHIOUPATh HAaUOOJIEe MOAXOASIINMA C
Y4ETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO pPadoOTy
IpU pelieHUH Y4eOHOM UM UCCIIeI0BAaTEIhCKON 3a/1auu.

HNPEIMETHBIE PE3YJIBTATHI

8 KUIACC

K xoHiy oOyudeHus B 8 kjacce MpeAMETHbIE pe3yibTaThl M3yUEHHUS Kypca
BHEYPOUHOU JIESATEIBHOCTH «XHUMHUS B JKCHEPUMEHTAX MW 3a7adyax» JOJIKHbI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

— PacKpbIBaThb CMBICI OCHOBHBIX XMMUYECKHUX TMOHSTHIA: aTOM, MOJIEKYJa,
XUMHUYECKUM JJIEMEHT, METall, HEMETaJl, AJUIOTPOIUs, IPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, CMeCh (OJHOPOJIHAA U HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAS ATOMHAsi M MOJIEKYJISIpHAass Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpDHAs Macca, MaccoBas JOJISI XHMHUYECKOTO JJIEMEHTAa B COCAWHECHUH,

MOJISIPHBIM 00BEM, OTHOCUTEJIbHAS TUIOTHOCTh T'a30B, OKCHJI, KUCIIOTa, OCHOBAHUE,



coiib, am$OTepHbIN OKcHl, amMOTEPHBIH TUAPOKCHI, XUMHUYECKas pEeaKIus,
KJaccu(UKaIusl peakivii: peakiui COSUHEHUS, PEAKIIMK PA3T0KEHUS, PEaAKIINH
3aMelIeHus, peakluu OOMEHa, 3K30- U DHAOTEPMUUYECKUE PEAKIUH; TEIUIOBOU
ahdEeKT peakiuu; SAPO aToMa, IIEKTPOHHBIM CIIOW aroma, aTOMHas OpOWTalb,
paauyc atoMa, XMMUYecKasi CBS3b, MOJISIPHAS W HEMOJSpHAs KOBAJCHTHas CBSI3b,
WOHHAsl CBSI3b, HWOH, KAaTUOH, aHHWOH, pACTBOpP, MaccoBas JOJid BEIIECTBA
(mporieHTHAs KOHLIEHTpAIUsl) B PacTBOpE, MOJIApHAs KOHIIEHTpAIlMs BEIeCTBA B
pacTBOpE;  AICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIECHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHUCIICHUE u BOCCTAHOBIICHHE, OKHUCITUTEIbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMU, METO]I AJICKTPOHHOTO OaaHca;

— WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATHU U
MIPUMEHSITh 3TU MOHSATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

— HCIOJB30BaTh XUMHUYECKYH) CHUMBOJIMKY JJISI COCTaBJCHUS (QopMyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

— OMNpENENsITh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEMCHb OKHUCIICHUSI AJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, MPUHAIJIC)KHOCTD
BEII[ECTB K OINPEACIICHHOMY KJIACCy COeUHEHUH 10 hopMyam, BUABl XUMUIECKOMN
CBSI3M (KOBJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

— pAacKphIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BELIECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3akonHa J[.MI. MenneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpHUH, 3aKOHA ABOTraJipo M €ro CIEICTBUM, MPEICTABICHUN O HAYYHBIX METOJAaX
MO3HAHUS, B TOM YHUCJE DKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJIax
UCCJIEOBAHUS BEUIECTB U U3YUYCHUSI XUMUYECKUX PEAKIINA;

— JIeMOHCTPUPOBATh TOHUMAHHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DBJEMEHTOB OT uX nosoxeHus B Ilepuoguueckoil cucreme:
ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy I[lepromnyeckoit CUCTEMBI
XUMUYECKUX AJIEMEHTOB: pa3anuyaTh MOHITHUS «IJIaBHas noArpynmna (A-rpynmna)» u
«mmobounas noarpynmna (b-rpymma)y, «Manbie Tepruoab» U «O0NbIINE TEPUOIBD»,

COOTHOCUTH 0003HA4YeHUs, KOTOpble uMerTcs B Tabnuie «llepuoauyeckas



cucrema xumuueckux oanemeHtoB .M. MeHnngeneeBa», C  YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsil
s1ipa, 00I11Iee YMUCIIO JIEKTPOHOB U PACIPE/ICTICHUE UX T10 AIEKTPOHHBIM CJIOSIM);

— OOBSICHATH CBA3L TOJOXKEHHs diemeHTa B Ilepmoamueckoii cucteme C
pacnpeieieHueM BJEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM, IOAYPOBHAM H
opOUTaJIIM aTOMOB TMEPBBIX YETHIPEX MEPUOJIOB;

— KJaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTBI, HEOPTraHWYECKUE BEIECTBA,
XUMUYECKHUE peakiuu (10 YKCIIy U COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TEII0BOMY 3P HEeKTy);

— XapaxkTepu3oBaTh (OMHCHIBATh) (PU3UYECKUE M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEHIECTB: KUCIOPOa, BOJAOPOA, BOJbI, OOIIUE XUMUYECKHE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAHMH M COJIEM, TE€HETUYECKYIO CBSA3b MEXKIY
HHUMHU, TOATBEPKIAsA MPUMEPAMU MOJIEKYJAPHBIX YPAaBHEHUH COOTBETCTBYIOIIHMX
XUMHYECKUX PEaKINM;

— OIMCBHIBATH POJIb KUCIOPOAa, BOAOPOJA U BOJIbI B MPUPOIAHBIX MPOLIECCAX, B
KUBBIX OpPraHU3Max, UX MPUMEHEHUE B PA3JIUYHBIX OTPACISAX MPOMBIILIEHHOCTH,
BO3MOYKHO€ HCITOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX
COCTaBa W CTPOEHUS, BO3MOXHOCTH IMPOTEKAHUS XUMHYECKUX IPEBPAIICHUN B
Pa3IMYHBIX YCIIOBUSX;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA B COCJIMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie€ COCIWHEHHUS, HAXOAUTh
npocTeiyo GopMyy BelecTBa Mo MacCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MAaCCOBYIO JOJIKO BEILIECTBA B PAaCTBOPE, MOJSPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBOpE, NIPOBOAUTH PACUETHI 10 YPABHEHUSIM XUMUYECKON PEAKLUY;

— pellIaTh PaCYETHBIC 3a/Ia4l MO U3YYAEMbIM TEMaM Kypca XUMUU Pa3TUYHBIX

THUIIOB U YPOBHA CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAJHBIC, BBIGI/Ipaﬂ AJICKBATHYIO



(bu3nYecKyr0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB M (HOPMYJI, CBS3BIBAIOLIUX
(hU3UYECKHE BETUYNHBI;

— IPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON AESATENBHOCTH — AaHATIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMAaTH3aIlNIO0, KIACCU(UKALIUIO, BBISIBICHUE
MPUYUHHO- CIIEJICTBEHHBIX CBSI3€M — JJI H3Y4YEHUs CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKLUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJI0JIEHUE,
U3MEpEeHre, MOJEIUPOBAHUE, SKCIEPUMEHT (pEalbHBIA W MBICICHHBIN) — JUIS
OCBOCHHMSI YYEOHOI'O COJIEpKaHMUS;

— packpbIBaTh CYLIHOCTh IIPOLIECCOB OKHUCIIEHHMSI W BOCCTAHOBJICHUS,
COCTaBJISITh YPaBHEHMsI TPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIUil
(MeToI0M 3JIEKTPOHHOTO OalaHca);

— YCTaHaBIMBaTh CBS3M MEXIY pEaJIbHO HAOIIOJAEMBbIMU XUMHYECKHUMHU
ABJICHUSIMU M TIPOLIECCAMHU, MTPOUCXOASIIUMHA B MAaKpO- U MUKPOMHpPE, OOBACHSTh
MPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIpyTruX y4eOHBIX MPEIMETOB;

— coOmonath mnpaBuiia Oe3onmacHo paboThl B JIabopaTtopuu  MpU
UCIIOJIb30BAaHUU XHMHYECKOM MOcynbl M O0OpYyJIOBaHMs, a Takke IpaBuiia
oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUSMHU BbBIIOJHEHUS
7a00pPaTOPHBIX OMBITOB M NPAKTUYECKUX PAOOT MO MOJYYEHHIO U COOMPAHHUIO
ra3o00pa3HbIX BeUIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBIECHUIO PAaCTBOPOB C
OINPENICIIECHHOW  MAacCOBOM  JIOJIEd  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMme «OCHOBHBIE KJIAcChl HEOPraHMYECKUX
COCJIMHECHUI;

— JIEeMOHCTPUpPOBATh BJIAJICHUE OCHOBAMH XUMHUYECKON TIpaMOTHOCTH,
BKJIIOYAIOLIEH yMeHusi 0e30macHoro oOpalleHusi ¢ BeUIeCTBaMH, UCIIOJIb3YEMbIMU
B [TOBCE/IHEBHOM U3HU, a TAaK)KE 3HAHUE MPaBUJI TIOBEJICHUS B LIENAX COEpEKEHUS
3JI0pPOBbs U OKPY>KarOUIEH Cpeibl;

— Y4YacTBOBAaTh B MPOEKTHO-UCCIIEIOBATENBCKON JE€ATEIBHOCTH XUMUYECKON

U XUMHKO-IKOJIOTHYECKOM HaImpaBJICHHOCTH.



9 KUIIACC

K xoniy oOydeHus B 9 kiacce MpeAMETHBIC pe3yiIbTaThl M3yUYEHUS Kypca
BHEYPOUYHOUM JIESITENHHOCTH «XUMHUS B SKCIEPUMEHTaX U 3ajadax» JOJIKHBI
oTpaxaTh CHOPMHPOBAHHOCTh y 00YUAIOIINUXCS YMEHUI:

— PpAaCKphIBaTh CMBIC]I OCHOBHBIX XHWMHMUYECKUX TOHSITHH: XUMHUYECKUM
AJIEMEHT, aToOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, 3JIEKTPOOTPHULATEIbHOCTD,
CTENIEHb OKHUCJICHUS, XMMHUYECKasi peakius, TersioBoi 3(p@eKxT peakuuu, MoJb,
MOJIIPHBIN 00BEM, pacTBOP;

—  DIEKTPOJUTHI, HEANEKTPOJIUTHI, SIECKTPOJIUTUYECKAs JHUCCOLUALIMS,
peakiM HMOHHOTO OOMEHa, THAPOJIU3 CoJield, oOpaTMMble W HEOOpaTUMbIE
peakiuu, OKUCIIUTENbHO-BOCCTAHOBUTEIHHBIC peakiuu, OKHCITUTETD,
BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAaHOBJIEHUE, DJIEKTPOJU3, aIOTPOMUS,
aM(oTepHOCTh, XHUMHYECKasi CBsI3b (KOBaJEHTHAasl, HWOHHAs, MeETajInuecKas),
MEXKMOJICKYJIIPHbIE B3auMOJCUCTBUS  (BOJOpOJHAs CBsI3b, CuUJbl Ban-nep-
Baanbca), KOMIUJIEKCHBIE COEIMHEHMS, KPUCTALTMYECKUE PEIIETKH, KOPPO3Hs
METAJIJIOB, CIUIaBbI; CKOPOCTh XHWMHYECKOW pEakIuu, KaTajin3, XUMHUYECKOe
paBHOBECHE, DJJEMEHTbl XHMHUYECKOW TEPMOJMHAMUKM KakK OJHOW U3
TEOPETUUECKUX OCHOB XUMHH; MPEJesibHO qomyctumast konmeHTpanus (I11K);

— WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU U
MIPUMEHSITh 3TU MOHSATHUS MPU ONMKUCAHUM BEIIECTB U UX MPEBPALLICHUI;

— HCHOJIb30BaTh XHWMHMYECKYIO0 CHMBOJIMKY [UIsl COCTaBiieHUs (opmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

— OMPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCJIMHEHUSIX PA3IUYHOr0 COCTaBa, MPUHAJICKHOCTh BELIECTB K OMPEACICHHOMY
KJIACCy COEIMHEHUN 1Mo (opmysiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYeCKOW) B HEOPraHWYECKUX COCAMHECHMSX, 3aps]l HOHA TI0
XUMUYECKON (opMyrie, XxapakTep cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX

COEIMHEHUM, TUIT KPUCTAJUIMYECKOMN PEIIeTKH KOHKPETHOTO BEIIECTBA;



— packpsiBaTh cmbica [lepmogmueckoro 3akona J[.MI. MenngeneeBa wu
J€MOHCTPUPOBATh €ro MOHMMAHHUE: ONMUCHIBATH U XapaKTepU30BaTh TAOIMUYHYIO
bopmy lleproguyeckoil cHCTEMbl XHMMHYECKHX 3JIEMEHTOB; OOBSCHATH CBS3b
MOJIOKEHUS 37eMeHTa B [leproanueckoil cucTeMe ¢ pacipeieI€eHUEM 3JIEKTPOHOB
M0 SHEPreTMYECKUM YPOBHSM, MOJYPOBHSIM M OpOUTaIsIM aTOMOB MEPBBIX
YeTbIpEX IEPUO/OB; BBIJIEIATh OOLIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
AJIEMEHTOB M HUX COEAUHEHUH (KHUCIOTHO-OCHOBHBIX U  OKHCIIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX CBOMCTB OKCHUJOB W THAPOKCUIOB) B Ipejaesiax Majblx
MIEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

— PpacKpbIBaTh CMBICI TEOPUHU BJIEKTPOJUTUYECKON IHCCOLMALMU, 3aKOHA
I'ecca m ero cneacTBuid, 3aKOHA JEHUCTBYIOIIMX MAcC, 3aKOHOMEPHOCTEN
U3MEHEHUS CKOPOCTM  XMMHMYECKOM  pEaklMH, HalpaBJICHUS  CMELICHUS
XUMHUYECKOTO pABHOBECHS B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB;

— KJaccu(pUUUPOBATh XUMHUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKHE PEaKUH (110 YUCITY U COCTAaBY yYaCTBYIOIIMX B PEAKLMU BEIIECTB, 10
TEIJI0OBOMY 3(QeKkTy, Mo arperaTHOMy COCTOSHUIO pPEareHTOB, MO W3MEHEHHIO
CTENEHEH OKHCIEHUS XMMHYECKMX 3JIEMEHTOB, MO OOpPaTMMOCTH, MO YYacTHUIO
KaTaJIu3aTopa);

— XapakTepu3OoBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKUE CBOICTBA BELIECTB
pPa3IMYHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUMN, MOATBEPKIAAs 3TO OINMCAHUE
NpUMEPAMH  MOJEKYJSIPHBIX W HMOHHBIX  YPaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUK;

— COCTaBJATh YPaBHEHUS: DJIEKTPOJIMTHYECKOW JHCCOLUMALNUA KHUCIOT,
HieJIoueid M CoJIeH; TOJHBIE W COKpAllleHHbIE YpPaBHEHHUS pPEaKIUd HOHHOIO
oOMeHa; peaklii, TOJTBEPKIAIOUINX CYIIECTBOBAHHE FT€HETUUECKOM CBSI3U MEXITY
BELIECTBAMH Pa3JIN4HbIX KJIACCOB;

— pacKpblBaThb CYIIHOCTh IIPOLIECCOB THAPOIM3A COJIEM NOCPEICTBOM

COCTaBJICHUA KPATKUX MOHHBIX W MOJICKYJISIPHBIX ypaBHeHI/Iﬁ peaKHHP’I, CYHIHOCTb



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA  IIOCPEJICTBOM  COCTaBIICHHS
AIIEKTPOHHOTO OajaHca ATUX PEaAKIINA;

— TIPeICKa3bIBaTh XapaKTep CPeAbl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (ONMHCHIBaTh) (H3NYECKUE M XHMHYCCKHE CBOHCTBA
MPOCTBIX BEMIECTB (KUCJIOPOA, O30H, Tpadut, anmas, KpeMHUM, a30T, docdop,
cepa, XJIOp, HaTpUM, Kajauid, MarHuii, KajablUi, allFOMUHUH, JKEJI€30, MEb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCIE HUX BOJHBIX
pacTBOpoB (aMMHakK, XJOPOBOJOPOJ, cepoBoaopoia, okcuasl yriaepoma(ll, IV),
kpemuus(1V), azora(l, II, 111, IV, V) u docdopa(lll, V), cepri(1V, VI), cepuucras,
cepHasi, a3zoTHas, ¢ochopHas, yrojabHas, KpPEeMHHEBAas KHCIOTHI, OKCHIbI H
ruapokcuasl MetaioB [A—IIA-rpynn, amomunus, menu(Il), nunka, xeneza(ll u
II));

— TOSICHATH COCTaB, OTACIBbHBIC CIIOCOOBI MOJYYCHHUS M CBOMCTBA CIIOMHBIX
BEIIECTB (KUCIOPOJACOJIEpKAIIUE KUCTOThI XJIOpa, a30TUCTasi, OOpHas, YKCycHas
KHUCJIOTHI U UX coiH, ranoreHu bl kpemuusa(I1V) u docdopa(lll u V), nepmanranar
KaJIus;

— ONHUCHIBATh pOJb BAXHEWUININX HW3yYaeMbIX BEIICCTB B IPUPOJHBIX
npolrieccax, BIMSHUE Ha KMBBIC OPTaHU3MBI, IPUMECHEHHUE B PA3IMYHBIX OTPACIIAX
DKOHOMHKH, WCIIOJIB30BAaHUE IS CO3JIaHUS COBPEMEHHBIX MATE€pUajoB W
TEXHOJIOTUH;, IPOBOJIUTH PEaKIMU, IOATBEPXKIAIONINE KAYeCTBEHHBI COCTaB
Pa3IUYHBIX BEIIECTB, PACIO3HABATH OMBITHBIM ITyTEM COJEpIKAIIUECS B BOJIHBIX
pacTBOpax HOHBI: XJOpHA-, OpoMUI-, UOIUI-, cyibdar-, pocdar-, kapOoHAT-,
CUJIMKAT-, CyIbPuT-, Cynbdua-, HATPAT- U HUTPUT-UOHBI, THUAPOKCHI-UOHHI,
KaTHOHBl aMMOHMS, Mar”usi, KajbllMs, aJlOMUHMS, >kene3a(2+) u xeneza(3+),
Meau(2+), IMHKa;

— OOBSICHSTh M MPOTHO3UPOBATH CBOMCTBA BAKHEHITHUX M3Y4aeMbBIX BEIIECTB
B 3aBHCHUMOCTH OT MIX COCTaBa M CTPOCHWS, MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH

OT WX CBOMCTB, BO3MOXHOCTb IIPOTEKaHWS XUMHYECKMX NPEBPALICHUNA B



pPa3TUYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHUMHUYECKOU
KUHETUKHU ¥ TEPMOJAMHAMUKY;

— BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO d3JeMEHTa 1Mo (OpMYyJIe COSIUHEHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MOJBHYIO JOJII0 XHMHYECKOTO »JJIEMEHTa B
COCIMHCHUH, MOJIIPHYIO KOHIIGHTPAIIMIO BEIIeCTBA B pPAacTBOPE, HAXOAUThH
npocTeniyro (GopMysTy BEIECTBA 10 MACCOBBIM UM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJIUTH PACUETHI 110 YPABHCHHUSIM XMUMHUYCCKUX PEaKIMA ¢ y9eTOM HEeA0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHMYECKOTO BHIXOJA MPOAYKTa, 3HAUEHHUS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pelmraTh pacyeTHBIC 3a/1aUH 110 U3y9aeMbIM TeMaM Kypca XUMHH Pa3IAIHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJIMMITHAIHBIC, BHIOUpas aJeKBaTHYIO
(U3MYECKYI0 MOJIelb, C HCIIOIB30BAHUEM 3aKOHOB M (DOPMYII, CBS3BIBAIOIITUX
(bu3nYecKre BeTUYUHBI;

— coOmomarh mpaBuiaa Oe3omacHoM paboTel B yabopaTopuu  IIPU
UCIIOJIb30BAaHUM XMMHYECKOW TIOCYJbl M OOOpYJOBaHMS, a TaKXe IpaBuia
oOpalieHusi ¢ BEMIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOJIHCHUS
7a00pPaTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYEHHIO W COOMPAHUIO
razoo0pa3HbIX BEHIECTB (aMMHuaka MW YIJIEKHCIOrO0 Tra3a) U PEIICHUIO
DKCIIEPUMEHTAJILHBIX 33/Jad 10 TeMaM Kypca, MPEACTaBISITh PE3yJIbTaThl
AKCTIEpUMeEHTa B (popMe BBIBOJIOB, JOKA3aTeNIbCTB, I'Pa(UKOB, TAOIUIl U BBISBIATH
OMIIUPUIECKUE 3aKOHOMEPHOCTH;

— MPUMEHSTH OCHOBHBIEC OIEpAIlMi MBICIUTEIBLHON NEITeNbHOCTH (aHAINU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEeMAaTH3alldi0, BBISBICHUE MPHYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU U3YYEHUU CBOWMCTB BEIECTB M XUMHUYECKUX PEAKIIMiA,
BJIQ/IETh €CTECTBEHHO- HAYYHBIMU METOJaMU M03HaHUs (HabJto/IeHne, U3MEpEeHHeE,
MOJIETUPOBaHUE, FIKCTIEPUMEHT (peaJIbHBIM U MBICIICHHBIN );

— TMPUMEHATH TpaBwiIa Oe3omacHOro oOpameHuss ¢  BEHIECTBaMH,

HUCIIOJIB3YyCMBIMHU B HOBCCI[HGBHOfI JKN3HHU, IIpaBHJIa IIOBCACHHA B LCIIAX



cOepexeHus 3J0pOBbS W OKPYXKAIOIIEH MPUPOIHON Cpenbl, MOHUMATh BpPEJ
(omacHOCTb) BO3JCHCTBUSL Ha KUBBIE OPraHU3Mbl OINPEICIICHHBIX BEIIECTB,
MOSICHATh Ha IPHUMEPAxX CIOCOObl YMEHBLIEHUSI U NPEIOTBPAIICHUS UX BPEIHOrO
BO3/ICICTBUSI, 3HAUEHUE KUPOB, OCIIKOB, YIIEBOIOB JIJIsl OPraHU3Ma YeJIOBEKa;

— UCIOJIb30BaTh MOJIyYEHHbIE MPEACTaBICHUS 0 cPepax MpoecCHOHATbHON
JEeSTENbHOCTH, CBSI3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTHSIMHU, KAK OCHOBY
st mpoheCCUOHANBHOM OpPUEHTAIMU W JUIsi OCO3HAHHOTO BBIOOpA XMMHH Kak
npoGUILHOrO TpeaMeTa MpH MPOAOHKEHUM OOY4YeHUsT Ha YPOBHE CpPEIHEro
oOrmrero oOpazoBaHus;

— y4acTBOBaTh B MPOEKTHO-HCCIIEA0BATEIbCKON AESITEIbHOCTH XUMUYECKON

U XUMHUKO-3KOJIOTHUECKOM HaITpaBJICHHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB u TeM Kosn4yecTBo OcHoBHOe OcHOBHBIE BHbI (undposbie)
n/n NPOrpamMMbl 4acoB coaepkaHue AesiTeIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
Pa3nean 1. [lepBoHavaibHble XUMHUYECKHE MOHATHSA
1.1 XUMHS — BayKHasE 00J1acTh 2 XuMust — BaxKHast Brimonuenue
€CTECTBO3HAHUSI U MPAKTHUECKOU 00JacThb TBOPYECKUX
JeSATEIbHOCTH YeJIOBEKa €CTECTBO3HAHUS U 3a/1aHHH,
MPaKTUYECKOU PaCKpBIBAIOIINX
JeATEeTbHOCTH pOJIb XUMUU B

yenoBeka. [Ipasuiia
0e30macHOro
oOpareHus ¢
BCIICCTBAMHU U
71a00paTOPHBIM
000pyI0BaHHUEM.
YucTele BEIecTBa U
cMecHu

NPUPOJE U KU3HU
YeJI0BeKa, € CBA3b C
JIPYyTUMH HayKaMH.
[IpoBenenue
IKCIIEPUMEHTA: —
N3ydenue u
OTHcaHue
bu3nIecKnx
CBOICTB 00pa3ioB
HEOPTraHMYECKUX
BenlecTB. — [IpaBuia
paboThl B
naboparopuu u
npuEMbI 00paIeHUs
¢ 1a60paTOPHBIM
000pyTIOBaHUEM. —




Paznenenue cMmecelt

1.2

BeHIeCTBa U XUMHYCCKUEC pCAKIINN

ATOMBI, MOJIEKYJIBI,
XAMUYECKHE
JJIEMEHTEIL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHHUS.
Xumuaeckast
dbopmyna.
OTHOCHUTENIbHAS
aToMHas Macca.
OTHOCHUTENIbHAS
MOJIEKYJISIpHas
Macca. MaccoBas
JIOJIST XUMHUYECKOr0
3JICMCHTA B
COCIMHCHUH.
KoanuectBo
BEIICCTBA.
Momnspnas macca.
PacueTts o
dopmynam
XUMHYECKHX
COCIUHCHUI.
MounsipHas macca
CMECH BEILIECTB.
MonpsHas qois
XHMUYECKOI0
JJIEMEHTA B

BrisBiaenne
Pa3IYHI MEXKTY
(bU3UYECKUMU U
XUMUYECKUMU
SBJICHUSIMU.
Pacno3naBanne
bU3HYECKUX U
XUMUYECKUX
SIBJIEHUU
Onpenenenue
MPU3HAKOB
XUMHUYECKUX
peakuuii, yclaoBUi
UX MPOTEKAHUS.
PaccranoBka
KOX(pUITUEHTOB B
cXemMax XMMHUYECKHUX
peakuuil.
IIpoBenenue
BBIUYMCJIEHUM 110
dopmynam u
ypaBHEHUSIM
XUMUYECKUX
peaKuui.
[IpoBenenune
SKCTIEPUMEHTA —
Ornncanne
duznyeckux
CBOICTB 00pa3lioB




COEIMHEHHH.
XumMmuyeckas
peakuus u ee
[IPU3HAKU. Y CIIOBUS
MIPOTEKAHUS
XUMHYECKUX
peakuuid. Tunsl
XUMHYECKUX
peakuuii. PacueTst
10 XUMUYECKUM
YpaBHEHUSIM

HEOPraHUYECKUX
BEIIECTB — METAJIOB
Y HEMETaJJIOB. —
HaOnronenue
buznyeckux u
XUMHYECKUX
SIBJIEHUW. —
HabGmronenue u
OTHCaHue
PU3HAKOB
MPOTEKAHUS
XUMHYECKHUX
peaKuuii pa3HbIX
TUINOB. Pemenne
PacYETHBIX 3a7a4 IO
dbopmynam u
YPaBHCHUSM
XUMHUYECKHX
peakuui
Pa3IUYHOTO YPOBHS
CJI0KHOCTH, B TOM

qucie
OJIMMITHAHBIX
Hroro 10
Paznea 2. Bo3nyx. Ilonsitue o razax. Kuciopoa. Oxcuabi
2.1 Boznyx. Ilonarue o razax. Kucnopon. 3 IIpencrasnenus o IIpoBencHue
Oxcuppl raszax. Boznyx. DKCIIEPUMEHTA —

3akoH ABOrajpo.
OTHOCHUTEJIbHAS

O3HaKOMIIEHHE C
00pa3iamMu OKCHJIOB




IJIOTHOCTH T'a30B.
Onpenenenue
OTHOCHUTEJIbHOU
MOJIEKYJIIPHOM
MAacChl
ra3zoo00pa3Horo
BEIIECTBA I10
HW3BECTHOMU
OTHOCHUTEJIbHOM
IJIOTHOCTH.
OO0BbéMHBIE
OTHOILICHUS I'a30B
PU XUMHYECKHUX
peakuusx.
Kucnopona. O3o0m.
TemoBoii 3¢ ekt

Y ONKMCAHHUE UX
CBOWMCTB. —
[Tomyuenwue,
cobupanue
KHCIIOPO/a,
U3Y4YEHUE €ro
cBoiicTB Pemienue
pacy€THBIX 3a7a4 M0
YpaBHEHUSIM
XUMUYECKUX
peakuui u
TEPMOXUMHUYECKUM
YpaBHEHUSIM
Pa3IM4YHOrO YpOBHS
CJI0’)KHOCTH, B TOM

N YHUCIIe

XUMHYECKON
OJIMMITAATHBIX

peakuuu

2.2 Bonopoa. [lonstue o kucioTax u consix Bonopon. Ceoticta | IIpoBeaenue
BOZIOPOAA. JKCIIEPUMEHTA —
ITonyuyenue u [Tonyuenue u
pUMEHEHNE coOupanue
Bogopoaa [lonsarue BOZOpOJA. —
0 KMCJIOTaxX U COJISIX BsanmoneiictBue

KHCJIOT C METaJulaMu
Pemenne pacu€THbIX
3aj1a4 1o
YpaBHEHUSAM
XUMHUYECKUX
peaKkuuii, B TOM




qucJeC

TEPMOXUMHYECKUM
Boma. Boga kak
pPacTBOPUTEITb.
PactBOpBI. [IpoBenenue
Hacpimenasie n SKCIIEPUMEHTA —
HEHACBIIIICHHEIC [IpuroroBnenue
PacTBOPHI. PacTBOPOB C
PactBopumMoOCTh onpeaeIEHHON
BEIIIECTB B BOJIE. MacCOBOH Joyei
Crioco0bI pacTBOPEHHOTO
BBIPAXKCHUS BelecTBa. Pelenue
)3 Bona. PactBopsl. [Tonsitue 06 KOHIICHTpaIlu1 3a71a4 C

’ OCHOBaHHUIX pPacTBOpOB: HCIIOJIb30BaHUEM
MaccoBast J10JIst MTOHATHH «MaccoBas
PacTBOPEHHOIO JIOJISI BEIleCTBA B
BEILIECTBRA, pacTBope»;
MOJISIpHAs «MOJIsIpHAst
KOHILIEHTpaLHs. KOHILIEHTpauus, ¢
XUMHUYECKHUE HCII0JIb30BAHUEM
CBOMCTBA BOJBI. KPUBBIX
[Tonsitue 06 pacTBOPUMOCTH
OCHOBaHHUSIX.
Nunukaropsl

24 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX Knaccugukarus CocraBieHnue
COCIUHEHUI HEOPraHUYECKUX dbopMyIT OKCHJIOB,

COCIUHCHUI. KHCIIOT, OCHOBaHUM,
OKCHUIBL. coJieii 1 ux

['uapokcuasl.

Ha3BaHUH 110




KucnoTsr.
OcHoBanus
pacTBOpUMBIE
(ménoun) n
HEpacTBOPUMBIE.
AmdoTtepHbIe
OKCHIBI U
ruapokcuasl. Comnu.
dusnyeckue u
00I1Ie XUMUYECKHE
CBOMCTBaA
MIEPEYNCIICHHBIX
KJIaCcCOB
HEOPTaHUYECKUX
COCOUHCHHM, NX
0011I1e CIIOCOOBI
MOJTyYCHUS,
PUMEHEHHE.
I'emeTnaeckas cBA3b
MEXIy KJIacCaMH
HEOPTaHUYECKHUX
COCIUHCHHI

MEKTyHapOIHOM
HOMEHKJIaType.
CocraBnenne
MOJIEKYJISIPHBIX
YPaBHEHUH PEaKLUu,
WJUTIOCTPUPYIOIIHUX
XUMUYECKHE
CBOIICTBA U CHOCOOBI
MOJIyYEHUS BEILIECTB
W3YYEHHBIX
KJIaCCOB/TPYIII, a
TaKke
MOATBEPKIAIOIINUX
TE€HETUYECKYIO CBSI3b
MEXIy HUMH.
IIpoBenecHue
AKCTICPUMEHTA —
Ornpenenenue
pacTBOPOB KUCJIOT U
IIEJIoYUeH C
TTOMOIIBIO
WHUKAaTOPOB. —
BzanmopeiictBue
KHUCIIOT C
MeTaJlJIaMH,
peaxkuui
HEWUTpan3alnH.
Peaknus
HEUTpaIU3aLUu. —
BzaumonelictBue




pacTBopa cepHOM
KHCIIOTBI C OKCHIOM
memu (I1). —
[Tonyuenue
HEPacCTBOPUMBIX
OCHOBaHHWH U
U3YyYEHHUE UX
CBOMCTB. —
BrITecHeHHEe 01HOTO
MeTajuia IpyruM U3
pacTBopa coJu. —
Bzaumopeiicteue
TUAPOKCHJIA [IUHKA C
pacTBOpamMu KUCJIOT
U IMCI0YeH. —
Pemenue
AKCTIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
«OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COETUHEHUI.
Pemenne pacu€THbIxX
3a11a4 1o
ypaBHEHUSIM
XHUMHYECKHX
peaKIUii pa3HbIX
TUIIOB U YPOBHEU
CIIOJKHOCTH, B TOM
YuclIe
OJTUMITHATHBIX




Hroro
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Paspnen 3. Ilepnoanyeckuii 3axoH u Ilepuoanyeckas cucreMa xumu4eckux 3j1emeHToB /I. . MenpaeseeBa.

3.1

[Tepronnueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XUMHIECKUX
anemenToB .M. Menneneena.
Crtpoenune atoma

4

[Tepuoanueckuii
3aKOH XHUMHYECKHUX
anemenTtoB J[.U.
Meupeneesa u
CTPOCHHUE aToMa.
CocTraB aTOMHBIX
sanep. CTpoeHue
AJICKTPOHHBIX
000J109€K aTOMOB
nepBbix 20
XUMUYECKHUX
AJIEMEHTOB
[Tepuoanueckoit
CHCTEMBI
XUMUYECKHUX
anemeHToB JI.11.
MeHneneena.
3aKOHOMEPHOCTH
W3MEHEHHS CBOWUCTB
aTOMOB pajinyca
aTOMOB
XUMHYECKHUX
AJIEMEHTOB,
METAJTMYSCKUX 1
HEMETAJUTMYECCKUX
CBOMCTB IO
rpynmnam u

MoaenupoBanue
CTpOEHHE aToMa,
SHEPreTUYECKUX
YPOBHEN U
IIOYPOBHEM NpH
MIOMOIL PUCYHKOB,
JEKTPOHHBIX
KoHpHrypamuii u
3JIEKTPOHHO-
rpaduyeckux
dbopmy.
OO0BpscHeHne 00ImuX
3aKOHOMEPHOCTEH B
WU3MEHEHUH CBOWCTB
XUMUYECKUX
DJIEMEHTOB.
[Iporuo3upoBanue u
XapaKTepUCTHKa
CBOMCTB
XUMUYECKUX
AJIEMEHTOB M UX
COeTMHEHUN Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepuonnueckoit
CUCTEMBI
XUMUYECKUX




nepuoaam.
HN3meHeHue
KHCIJIOTHO-
OCHOBHBLIX CBOMCTB
COECIUHEHUN
XUMHYECKHUX
3JIEMECHTOB B
nepuoaax u
rpyImnax.
XapakTepucTuka
XHUMHYECKOT O
3JIEMEHTA MO0 €ro
MOJIOKEHHUIO B
[Tepuoanueckoit
cucreme J1.1.
MenneneeBa

3JIEMEHTOB.
Beinonuenue
SKCHEPUMEHTA —
O3HakoMJICHHUE C
oOpasiamu
METaJJIOB U
HEMETAaJUIOB.
NunuBunyanbHbie
WM TPYTIIOBbIE
MIPOEKTHI 110 TEME
«Ilepuognueckuit
3aKOH U
[Tepnoanueckas
cucrema
XUMUYECKUX
anemeHToB J[. 1.
Menpeneena.
Crpoenue aToma»

3.2

Xumudeckas cBa3b. OKHUCIUTEIHHO-
BOCCTAHOBUTCIIBHBIC PCAKIIUU

XuMudecKkas CBS3b,
€€ BUJIBI.
MexaHu3MBbI
00pazoBaHMs
KOBaJICHTHOM U
MOHHOM CBSI3H.
DNEKTPOHHBIE U
CTPYKTYpHBIC
(GOpMyJIBI BEILIECTB.
KatuoHs!
AHUOHEI.
Kpucranmueckue u

MopaenupoBanue
CTPOEHUS MOJIEKYJI
IPU MOMOUTH
PUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U
CTPYKTYPHBIX
dbopmyL.
PaccranoBka

k03¢ punmenTor B
cxemax
OKHUCJIUTEJBHO-
BOCCTAHOBUTEJIbHBIX




amopgHbIe
BelllecTBa. THUIIBI
KPUCTANTMYECKUX
PELIETOK.
OKHCIUTEIBHO-
BOCCTAHOBUTECIIHHEIC
peakiumn

peakumii METOJ0M
3JIEKTPOHHOIO
Oananca.
[IpoBenenue
SKCHEPUMEHTA —
OTBITHI,
WUTIOCTPUPYIOLITUE
OKHUCJIUTENIbHO-
BOCCTAHOBUTEJIbHBIC
peakuuu. Pemienue
pacu€THBIX 3a/1a4 110
dopmynam u
ypaBHEHUSIM
XUMUYECKUX
peaKuuii pa3HbIX
TUIIOB U YPOBHEH
CJIIO’)KHOCTH, B TOM
yucie
OJINMITHATHBIX

Hrtoro

OBHIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

34




9 KUIIACC

DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM Kouan4ecTBo OcHoBHOe OcHOBHBIE BHbI (undposbie)
n/n NPOrpamMMblI 4acoB cojepKaHue AeATEeJIbHOCTH o0pa3oBaTeJIbHbIE
pecypchl
Pa3nen 1. BemecTBo 1 XuMu4ecKkasi peakiusi
IToBTOpEHUE U
yriyOJieHHe 3HaHUH
OCHOBHBIX Pa3/I€JI0B
Kypca 8 Kiacca. Pemenue
ITepuoanueckuii KaueCTBEHHBIX 3a1a4
3aKOH U U pacy€THBIX 3a1a4
ITeproanueckas 110 YpPaBHEHUSIM
cuctema XUMHUYECKHUX
XUMHYECKUX pEaKLHiA.
. anemenToB JI.1. NuauBuyanbHbIe
[ToBTOpeHue u yriayOneHue 3HaHUH O
1.1 2 Menpeneesa. VI TPYMNIIOBbIE
BEILECTBE
Crpoenue BemecTBa. | IMPOEKTHI:
XuMHU4YECKasi CBA3b. [Tepnonnueckuit
MexMoneKyJIsiHbIe 3akoH J[.U.
B3aUMO/ICVCTBUS. MenpneneeBa u
Turnbl pa3BUTHE
KPUCTAJUTMUECKUX COBpPEMEHHOM
pemérok. OCHOBHBIE | (U3UKH U XUMHH
KJIaCChI
HEOPraHUYECKUX
COECUHEHUN
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 3 DIIeMEHTHI OObsicHenue u




IMPOTCKAHUA XUMHUYCCKUX peaKHHfI

XAMHAYECKOH
TEPMOJIMHAMHUKHU.
3akoH I'ecca.
CkopocTh
XUMHYECKOU
peakiuu. DakToOpHI,
BJIMSIONINE HA
CKOPOCTh
XUMHYECKOU
peakuuu. [lonsarue o
XAMHAYECKOM
PaBHOBECHUH,
npuHiun Jle
IMIaTenne.
OKHCIUTEIBHO-
BOCCTAHOBUTECIIHHEIC
peakiuu

MPOTHO3UPOBAHUE
3aBUCHUMOCTH
CKOpOCTH
XHUMHYECKOH
peakuuu oT
Pa3JIMYHbBIX
(bakTOpoB.
[Iporuo3zupoBanue
BO3MOXKHOCTH
MIPOTEKaHUs
XAMUYECKHX
peakuui B
Pa3IUYHBIX
YCIIOBHSIX.
CocraBieHue
ypaBHEHUH
OKHCJIUTEIILHO-
BOCCTaHOBUTEIIHHBIX
peaKkuuii ¢
HCII0JIb30BaHUEM
MeToaa
3JICKTPOHHOTO
OajaHca.
IIpoBenenue
SKCIIEPUMEHTA —
N3yyenue
3aBUCHMOCTH
CKOpPOCTH
XUMHYECKOM
peakIuu oT




Pa3JIMYHBIX
(hakTopoB. —
Pemenue
SKCIEPUMEHTAIBHBIX
3aJ1a4 110 TEME
«OKUCITUTEIIBHO-
BOCCTAaHOBHUTCIIbHEIC
peakuun». Pemenue
pacu€THBIX 3a/1a4
pPa3IUYHOr0 YPOBHS
CIIOKHOCTH, B TOM
JHCIe
OJMMITMAIHBIX, IO
TeMe «OCHOBHEBIE

3aKOHOMEPHOCTH
MPOTEKAHUs
XUMHYECKHAX
peaxkuuiny
1.3 DNEeKTPOIUTUYECKAS TUCCOLIUALINS. DNIEKTPONIUTHYECKAsS CocraBiienne
XUMHUYECKHE PEAKIIUU B PaCTBOPAX JICCOITHAITUS. ypaBHEHUH
XuMHuecKkne JUCCOIMAIUU
peakuuu B KHUCJIOT, IIEJI0YeN 1
pacTBOpax. COJIEH, IOJIHBIX U
CunbHbBIE U Cla0kIe COKpAaIIEHHBIX
AJEKTPOIIUTHL. MOHHBIX ypaBHEHUI
Crenenb peaKIuii HFOHHOTO
JTNCCOITHAITHAH, oOMeHa, KpaTKuX
KOHCTaHTa WOHHBIX YPaBHEHUI
JICCOLIMAINH. peaKIuii TUIPOIU3a
HNounnoe couseil. [IpoBenenue




MMPOU3BCACHUC BOABI.

Bonoponnsiii
IMOKa3aTeb.
Peaximu monHoro
oOMmeHa. I'maponus
coJieit

SKCIIEPUMEHTA —
Peaknuu nonHoro
obOMeHa. —
PacnosnaBanue
pPacTBOPOB COJIEH C
TTOMOIIBIO
WHJUKaTOpa. —
Pacmno3naBanue
HEOPraHUYeCKUX
BEILIECTB C IOMOIIBIO
Ka4yeCTBCHHBIX
peaKkiuil Ha HOHBI. —
Pemenue
SKCIIEPUMEHTAIbHBIX
3aJ1a4 110 TEME.
Pemenue
KayeCTBECHHBIX 33124
U pacy€THBIX 3a1a4
Pa3IUYHBIX THUIIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM 4HCJIE
OJIMMITHAJIHBIX, 1O
TeMe
«DNEKTPOTUTHYECKAS
JIFCCOIHAITIS.
Xumudeckue
peakuuu B
pacTBopax»

Hrtoro




Pa3zgen 2. HeMeTaJJILI M X CO€IUHECHHUS

[IpoBenenue
JKCTIIEPUMEHTA —
O3HakoMIIEeHHE C
obOpasmamu
MIPUPOIHBIX
XJIOPUIOB
(Tra;moreHu10B). —
N3ydeHue cBoiCcTB

Ob6mas COJISHOM KHUCIJIOTBIL. —
XapaKTEPUCTHKA KauectBeHHbIe
71 OOw1ast xapaKTepUCTHKA XUMHYECKUX HEMETaJUIOB. peakLMy Ha XJI0pua-,
' sneMeHToB VIIA-rpynmebl. ["anorensl lanorensl. Xinop u OpOMU/I- M HOTU/I-
€ro Ba)KHEHIIMe noHsbl. — [lonyuenue
COETMHEHMS COJIIHOW KHUCIIOTHI,
n3y4yeHue eé
cBOMCTB. Pemienue
Ka4eCTBEHHBIX 3a]a4
U pacy€THBIX 3a7a4
BBICOKOTO YPOBHS
CJIO)KHOCTH U
OJINMITMATHBIX, 110
Teme «Il anoreHsn»
2.2 OOw1ast xapaKTepUCTHKA XUMHUYECKUX Ob6mas IIpoBenenue
anemeHToB VIA-rpynmsl. Cepa u eé XapaKTepUCTUKA JKCIIEpPUMEHTA —
COCIMHEHHUS XUMHUYECKUX N3yuenue

351eMeHTOB VIA-
rpynnsl. Cepa u eé€
BaOKHEUIIINE

XUMHYECKUX CBOUCTB
pazbaBieHHON
CEPHOU KUCJIOTHI. —




COCAMHCHUA

IIpoBenenue
KaueCTBEHHBIX
peakuui Ha
cynbdua-, cyabpur-
U cynb(ar-uoHbI
Pemmenne
KaueCTBEHHBIX 3a]1a4
U pacu€THBIX 3a/1a4
Pa3IUYHBIX TUIIOB U
YPOBHEHU CIIOKHOCTH,
B TOM YHCJIE
OJINMITHA/IHBIX TIO
teme «Cepa u eé
COEIMHEHHUS
NupuBuyanbHbIe
WJIU TPYTIIOBBIE
MIPOEKTHI 110 TEME
«Cepa u ee
COCUHEHHUS

23

OO6m1as XxapakTepuCTUKa XUMHUECKIX
aneMeHTOB VA-rpynisl. A30T, Gpochop
U UX COCIMHEHHUS

OO6mas
XapaKTepUCTHKA
areMeHToB VA-
rpynnsl. A30T U ero
BaOKHEHIINE
COEJIMHEHUS.
®ocdop u ero
COEJIMHEHUS

IIpoBenenue
JKCIEPUMEHTA —
N3yuenne
XUMHYECKNX CBOMCTB
CoJIeil aMMOHUS. —
KauectBenHas
peakius Ha HOH
aMmMoHus U (ocdat-
noH. — [Tonyuenue
aMMHaKa ¥ U3y4CHHE
€ro CBOMCTB. —




N3ydeHue cBoicTB
a30THOM KHUCJIOTHI.
Pemenue
KauyeCTBEHHBIX 3a7a4
U pacu€THBIX 3a7a4
BBICOKOT'O YPOBHS
CIIOKHOCTH U
OJHUMITHAHBIX 110
TeMe «A30T ero
COCIMHCHHSD»
NupuBunyanpHble
WJIU TPYNIIOBBIE
MPOEKTHI 110 TEME
«A30T, pocdop u ux

COCTUHCHHUS
2.4 OO01mmas xapaKTepUCTUKa XUMUIECKIX Ob6mas [IpoBenenue
snemeHTOB [VA-rpynnsl. Yraepon u XapaKTEPUCTUKA SKCIEPUMEHTA —
KPEMHUU, UX COEAUHEHHUS 3seMeHTOB IVA- AncopOmust
rpynmsl. Yriaepoa u pacTBOPEHHBIX
€ro BaKHEHUIIIHe BEILICCTB
COCIUHEHMS. AKTUBUPOBAHHBIM

KpemHnii u ero
BAKHEHIINE
COEIMHEHMS

yrieM. — [lonydenne,
cobupanue,
pacrno3HaBaHHe U
W3Y4YEHHE CBOMCTB
YTJIEKUCIIOTO Tra3a. —
B3aumubie
MpEeBpaLICHUS
KapOOHATOB U
THJIPOKapOOHATOB. —




KauecTBeHHEIE
peakuuu Ha
KapOoHaT- u
CHJTMKAT-UOHBI. —
[Tonyuenue oxcuaa
yraepona(IV) u
HU3y4YEHUE Ero
CBOMCTB. — Penienue
SKCIIEPUMEHTAIbHBIX
3aJia4 [0 TeMe
«Baxwneimue
HEMETAIIBL K UX
COCIUHCHHUS.
Pemenue
KauyeCTBECHHBIX 33124
U pacy€THBIX 3a7a4
Pa3IUYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIE
OJIMMITHAJIHBIX, 1O
TeMe «YTiepoa u
KPEMHHI U UX

COCTUHEHUI
Hroro 13
Pasznen 3. Mera/iibl M MX COeUHEHUS
3.1 OOu11e cBoiicTBa METAIJIOB 2 Ob6mas IIpoBeneHue
XapaKkTepUCTUKA SKCIIEPUMEHTA —
XUMHUYECKUX BzaumopeiictBue
DJIEMEHTOB — METAaJJI0B C BOJOMH, C




METAJIOB Ha
OCHOBAHMH UX
MOJIOKEHHS B
[Tepuoanueckoit
CHCTEME
XUMHYECKUX
snemenToB JI.1.
MenneneeBa n
CTPOEHHUS aTOMOB.
OO0111e XUMHYECKHE
CBOIMCTBA METAJIOB
Koppo3zus metannos.
CnaBbl METAJLIOB.
OO011ue crmocoonl
MOy YSHUS
MECTaJIJIOB.
DIIeKTpOoIH3

pacTBOpaMu CoJiel U
KHUCIIOT. Pelienue
KadyeCTBECHHEBIX 3a1a4
U pacu€THBIX 3a7a4
Pa3JIMYHBIX THUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM 4YMCJIC
OJMMITMAIHBIX, IO
teme «OO01me
CBOMCTBA METAJLJIOBY.
NnnuBunyanbHbIe
WJTU TPYTIIOBBIC
MIPOEKTHI 110 TEME
«CBolicTBa METAJIJIOB
U UX IPUMEHEHHE)

3.2

Baxxneiinme MeTayuibl ¥ UX
COEIUHEHUSI

Mertanisl A-rpymi.
[Ilenounbie MeTAILITBI
U X BaKHEHIIINE
COEJIMHEHUS.
[IlenouHo3eMeNbHBIE
METaJlIbl, MATHUN U
WX BaXKHEHIIINE
COCJIMHEHUS.
AIOMUHMH U €TO
BaKHEUIITHE
COCIMHEHHSL.
Meramisl b-rpymi.
Menp u cepebpo u

IIpoBeneHue
9KCIIEPUMEHTA —
OxpaivBanue
IUIAMEHHU COJIIMU
METaJJIOB. —
B3anmopeicteue
TUJIPOKCHUJIOB HATpUs
U KaJbIHs C OKCUIOM
yraepona (IV) u
KHCIIOTaMU. —
Hccnenosanue
CBOICTB KapOOHATOB
U TUAPOKapOOHATOB




NX BaKHEHIINE
coenuHenus. IIuHk u
ero BayKHEHIIIe
COCIUHCHMUS.
Keneso u ero
BayKHEHIITIE
COE€UHEHHUS

KaJIbIHS, JKECTKOM
BOJIBI. —
HccaenoBanue
aM(dOTepHBIX
CBOICTB
TUIPOKCUIOB
AJTIOMUHUS ¥ IIMHKA.
— U3yuenue
MPOLIECCOB
MOJTyYEHUs
TUAPOKCHUJIOB
Kele3a, uxX
XHUMHYECKHX
CBOMCTB. —
JKécTtkocTh BOJBI 1
METOJBI ¢€
YCTpaHEHHSI. —
Pemenue
IKCTIEPUMEHTAITbHBIX
3aJ1a4 10 TeEME
«Baxnenmue
METaJLIbI ¥ UX
COCIUHEHHS». —
KauecTBenHnie
pEeaKIuu Ha UOHBI
MAarHusl, KaJIbITHs,
AJTFIOMUHUS, IIMHKA,
xenesa(2+),
xenesza(3+),
menn(2+),




cepedpa(+1).
Pemenne
KauyeCTBEHHBIX 3a7a4
Y PacyETHBIX 33724
pa3IUYHBIX TUIIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM YHCIIC
OJUMITMAIHBIX, ITO
TeMe «MeTalsl U UX
COCTUHCHUS»
NupuBunyanpHble
WJIU TPYNIIOBBIE
MIPOEKTHI 110 TEME
«Baxxneimume
MeETaJlJIBl ¥ UX

COCTUHCHUS
Hroro
Pa3nen 4. Xumus u okpyskapmas cpeaa
BemectBa 1 Matepuasl B )KU3HU
4.1 yesnoBeka. OCHOBBI AKOJIOTHYECKOU
IrPaMOTHOCTH
Hroro
Pa3zgea 5. O0001menue 3HaAHU
5.1 [ToBTOpenue u 00o0IIEHNE 3HAHUI [ToBTOpEeHue u Boinonnenue
OCHOBHBIX Pa3/IeJIOB KypcoB 8—9 000011IeHNE 3HAHUN, | DKCIEPUMEHTA —
KJIaCCOB MOJTyYCHHBIX TIPH Pemenwue
W3YYCHHUU Kypca IKCITEPHUMEHTATBHBIX




XxuMuu 8-9 Kiaccos

3ajia4 o TeMe
«MeTanibl,
HEeMETaJlJIbl U UX
COCIMHEHHMS»
Pemenue
KaueCTBEHHBIX 3a]a4
U pacu€THBIX 3a7a4
Pa3TUYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCIIE
OJIUMITMAIHBIX, IO
M3YUYEHHBIM TEMaM

Hrtoro

OBHIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

34







IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KIIACC
KosmnuectBo 4acos JIeKTPOHHbBIE
mu(ppoBbIe
Ne i/t Tema ypoka Kontpoasnbie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

[IpakTukym. Posb XuMuu B KU3HH 4E€JI0BEKA

2 [IpakTukym. UncThle BelecTBa U CMeCH 1

3 [IpakTukym. BeinonHeHne TBOPUECKUX 3aIaHUI |
110 TeM€ «ATOMBI U MOJIEKYJIBD)

4 [IpakTukym. BeinonHeHne TBOPUECKUX 3aIaHUI |
1o TeMe «XUMHYECKUE DIIEMEHThD»
[Ipaktukym. Pemenue 3agad no reme

5 «Xumnueckas popmynna. BaneHTHOCTH aTOMOB 1
XUMHUYECKUX 3JIEMEHTOB)»
IIpakTukym. ATOMBI, MOJIEKYJIbI, XUMUYECKHE

6 3JeMeHThI. BeliecTBa MOJIEKyIIpHOTO U |
HEMOJIEKYJIIPHOTO CTPOEHUSA. XUMHUUECKAs
dbopmyna

7 [IpakTukym. Pac4€rsl no XuMH4eCKUM 1
bopmynam

8 [IpakTukyM.YpaBHEHHUS] XUMUUYECKUX PEaKIIMil 1

9 [Ipaktrkym. Pacuérel o ypaBHEHUAM |
XUMHUYECKUX PEAKIUN

10 [Ipaktrkym. Pacuérel o ypaBHEHUAM |

XUMHUYECKUX PEaKIUi




11

[Tpaktukym. [IpencraBnenue o razax. Bo3ayx
KaK cMech ra30B. 3akoH ABoranpo. O0nEMHBIE
OTHOLIEHUS Ta30B MIPU XUMHUYECKUX PEAKLIMS

[Ipaktukym. TemnoBoit 3phekT XUMHIECKUX

12 . 1
peakuuit

13 [IpakTukym. Pemenve 3a1a4 o ypaBHEHUAX 1
XUMHYECKUX PEaKIUi

14 [IpakTuxym. Bonopon u ero cBoicTsa 1
[Ipaktukym. Pemenne pacy€THbIX 3a1a4 110

15 YpaBHEHUSIM XUMHUYECKUX PEAKIIUNA C y4aCTUEM 1
BOZIOpOAA

16 [Tpaktrkym. Pelmienne pacy€THbBIX 3a7a4 MO 1
YPaBHEHUSIM XMMHUYECKHUX PEaKIUN

17 [IpakTukym. Pemenne pacuéTHeIx 3a1a4 ¢ 1
UCIIOJIb30BaHUEM T'a30BbIX 3AKOHOB

13 [IpakTukym no teme «Bona u e€ cBoiicTBa. |
OcHoBaHUs»
[IpakTukym. Pemenue 3aaau ¢ UCIIOJIb30BAHUEM

19 IIOHATHUS «MacCOBast J0JIs PAaCTBOPEHHOIO 1
BELIECTBA»

20 [IpakTukym no teme «OKCUABD 1

21 [Ipaktrkym no teme «OCHOBaHUA» 1

22 [Ipaktukym no reMe «KucioTsn» 1

23 [IpakTukym no teme «Conm» 1
[TpakTkym no teme «l'eHeTHUecKast CBS3b

24 MEXy KJIacCaMU HEOPTaHUYECKUX 1

COEIMHEHUN




25

[TpakTukym. Pemenue 3ana4 no popmynam u
YpaBHEHUSM XUMHUYECKUX peaKlnui

26

[Tepronuecknii 3aKOH XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa u CTpOEHUE aTOMa

27

[Ipaktukym. CocraB aToMHBIX saep. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB

28

[IpakTukym. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB PaJInyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METAJTINYECKUX U
HEMETAJUIMYECKUX CBOWCTB 110 IPYyIIIaM U
nepuoIaM

29

[IpakTukym. XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 10 €ro MOJO0KEHHUIO B
[Tepuonnueckon cucreme .M. Menneneesa

30

Xumudeckas CBSI3b U €€ BHUbI

31

[IpakTukym. Mexanu3mbl 00pa3oBaHuUs
KOBAJICHTHOM Y MOHHOM CBSI3U. DJIEKTPOHHbBIC U
CTPYKTYpHBIE (popMyITbl BemecTB. KaTnons! u
aHUOHBI

32

Kpucrannuueckue u amopgHbIe BELIECTBA.
THUIBI KPUCTAIIMYECKUX PEIIETOK

33

IIpakTukym. OKUCINUTENBHO-
BOCCTAHOBUTEJIbHbIE PEAKIIUU

34

0O0001IeHME U cUCTEMAaTU3alUs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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9 KUIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

IIpaktuxym. [lepuoguueckas cucreMa
xuMudeckux ayemenToB .M. Meneneena.
Crpoenue BeniecTBa. XMMHUYECKast CBSI3b

[Ipaktukym. OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCIMHEHUI

[IpakTukyMm. DJIeMEHTBI XUMHUECKON
TEPMOAMHAMHUKH. 3aKkoH ['ecca

[IpakTrkym. CKOPOCTh XUMHUYECKON PEAKIINH.
@DaxTOopHl, BAUAIONINE HA CKOPOCTh XUMUYECKOU
peakuuu. [IoHATHE O XMMHYECKOM PaBHOBECHUH,
npuHuun Jle [larense

[TpakTukym. OKUCIUTETBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIHH

[TpakTukym. DIEKTPOTUTHIECKAS TUCCOIMAIINS.
XuMudeckue peakiiuu B pactBopax. CuibHbIE U
ciabbie eKTpoauThl. CTENeHb AUCCOLUAIINN,
KOHCTaHTa uccornuaniu. Mlonroe
pOU3BeIeHUE BOIbI. BOOPOIHEIN MOKa3aTensb

[Ipaktukym. Peakuinu HOHHOTO OOMeEHa.
I'mpponus conen

IIpaktukym. Pemenue 3agad no reme
«ONEKTPOJIUTHYECKAs] TUCCOLMALINSL.




XUMHYECKHE pC€aKuun B paCTBOpaAxX»

[TpaxTukym. O611as xapakTepuCTHKA

7 HeMeTasuioB. [ aorens!

10 [Ipaktuxym. XJ10p U €ro BaXKHEHIINE
COCIMHEHMS

1 [Tpaxtukym. O61mas XxapakTepucTuKa
XMMHUYECKHX 3JIEMEHTOB VIA-rpymnmbl

12 [IpakTukym. Cepa u €€ BaxKHEHIIINE COCTUHEHUS

13 [IpakTukym. Pemenne 3aga4 o ypaBHEHUAM
XMMHYECKHUX PEaKIMH

14 [IpakTukym. OO1miast XxapakTepuCTHKA
37eMeHTOB VA-rpynibl. A30T U €ro CBOMCTBA

15 [IpakTukym. Baxxnennme coeIMHEHNs a30Ta

16 [TIpaktrkym. Pelmienne pacy€THBIX 3a7a4 MO
TEME «A30T U €T0 Ba)KHEHIIINE COEIUHEHUS

17 [Tpaktuxkym. @ocop u ero BaxxHEHIIHIE
COEIMHECHUS

13 OO6mras xapaktepucTuka 3J1eMeHToB [V A-
rpynmsl. YTIEpOa U €ro CBOMCTBA

19 [IpakTukym. Baxxneinmue coeqmHeHns yriepoaa

20 [Ipaktukym. KpeMHuii u ero coenuHeHus

)1 [IpakTukym. Pemenne pacu€THsIX 3a7a4 Mo
YPaBHEHUSM XMMHUYECKUX PEaKLIUN

22 OO61as xapakTepucTUKa XUMUYECKUX

3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nojoxxeHus B [lepuoandeckon cucreme
XUMHYECKHUX 21eMeHTOB J[.M1. MeHneneeBa u




CTpoeHus aToMoB. OOIIHEe XUMHUUECKHE
CBOMCTBa METAJJIOB

23

Koppo3sus metamios. CriytaBel METaLIOB.
OO6mue cnocoOb! MOTYyYEHUST METaJIOB.
DNeKTpoIIn3

24

[IpakTukym. lllenounbie METaUIBI U UX
BayKHEHIIINE coeTMHESHUS

25

[IpakTukym. lllen04HO3E€MENBHBIE METAILIIBI,
MarHuii 1 X BaKHEUILINE COCTUHEHUS

26

[TpakTuKyM. AJTIOMUHUIN U €r0 BayKHEHIINe
COEIMHEHHUS

27

OO6mas xapakTepucTuka MeTauioB b-rpymi.
[Ipaktukym. Menb, cepebpo, IIMHK U X
Ba)XHEHIIINE COeTUHEHHUSI

28

[IpakTukym. JKene3o u ero BakHeuIme
COCIMHCHUA

29

Baxneiime BemecTBa ¥ MaTepHualibl, 00JIacTH
ux npuMeHeHusi. HoBbie maTepuansl u
TEXHOJOTUH. [[pUHIUIIBI «3€TTEHON XUMU)

30

Xumus u 310pPOBLE. OKOJIOTHYECKHE HpO6JICMBI,
CBA3aHHBIC C COCAMHCHUAMU YTIJICPOAa, a30Ta,
CCPBI, TAKCIIBIX MCTAJIJIOB

31

[Ipaktukym. O6001meHre n3yuyeHHoro. Pemenue
KayeCTBEHHBIX U KOJIMUYECTBEHHBIX 3a7a4 110
U3yUYCHHBIM TeMaM

32

[Tpaktukym. O6001meHne U3yuyeHHOTo. Pemenue
KAueCTBEHHbBIX M KOJIMYECTBEHHBIX 337124 110
U3YyYEeHHBIM TeMaM




[TpakTukym. O6001IeHne n3yuyeHHoro. Pemenne
33 KA4YEeCTBEHHBIX U KOJIMUYECTBEHHEIX 321124 110
U3YyYEeHHBIM TeMaM

[Tpaktukym. O6001meHne n3yueHHoro. Pemenne
34 KAaUYCCTBCHHBIX U KOJIMYCCTBCHHBIX 3a/1a4 I10

HN3Y4YCHHBIM TEMaM

OBUHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME
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