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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHLENLUHU IPEernojiaBaHus y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

ITporpaMma no xumuu pa3zpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUUTENII0
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY ITpEeIMETY.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOwedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
00s3aTeNbHOE NIPEIMETHOE COAEpkKaHUE, IPEIyCMAaTPUBAECT paclpeaesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHUE I10 pa3JesiaM U TEMaM IPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUUECTBEHHbBIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COIEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEN0BAaTEIBHOCTD
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaroImuUXCsi, ONMpeaessieT BOZMOXHOCTH PeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHON 00pa3zoBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-ITO3HABATEIbHOMN
JEeSITeILHOCTH 00YUaIoIMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHuE XUMHUH CIYXXKUT OCHOBOM U1 (hOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHUEH
MPEJICTaBICHUS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAaHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET pealu3ali BO3MOXHOCTEH JJIsi caMOpa3BUTUS U (OpPMHpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHON  yueOHON  JEesATeNbHOCTH,  OKCIEPUMEHTAIBHBIX |
HCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMUPOBAHUU

€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIIUXCS;



CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHMH O00€cledMBalOTCsA CHelM(UKON colaepixaHus
y4eOHOro ImpeaMera, KOTOPbIM SBJIETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMUCS CUCTEMbI NI€PBOHAYAIbHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKON XUMHUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja kK e€ m3ydenuro. CojepiaHue CKJIQJbIBACTCSI U3 CUCTEMbI IOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI MOHATHH O XuMHuyeckod peakuumu. OOGe 3TU cHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEACTaBICHUIN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMY;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

—IPEJICTaBICHUN 00 MEKTPOIIUTUYECKON JUCCOLMAIIMY BEIIECTB B PACTBOpAX.

Teopernueckne 3HAHMSA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHHUS U NTOJTYyYEHUs N3y4aeMbIX BEILIECTB.

OcBoeHME MpOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABIECHUS O
XUMHUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOLLIEHHUs K HAy4YHOMY 3HaHUIO U METOJaM II03HaHUsA B Hayke. M3ydyenue xumuun
NPOUCXOAUT C TMPHUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX YYE€OHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «®usuka. 7 Kjace.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOI NEesATEIbHOCTH YeJIOBEeKa U KaK OHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
NpUOOIIEHNH K HAYYHBIM METOJIaM MO3HAHMS TP U3YYEHHUH BEUIECTB U XUMHUECKUX PEaKIUid, B

GbOopMUPOBAHUM M DPA3BUTHM [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-



MO3HABATEJILHON U y4yeOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil O€301MacHOTO
00palIeHus C BeIECTBAMHU B TIOBCEIHEBHOM KHU3HH.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MpPUOOpPEH TaKKe LEH, KaK:

— (popMmHupoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY MPHHATUIO PEHICHUH, CHOocOOHOW ananTHpOBaThCi K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HaNpaBJICHHOCTh OOY4YEeHHsS Ha CHCTEMaTH4ecKoe MpuoOiIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(hOPMUPYIOIITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMHH,

— obecrieyeHue YCIOBHA, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITA
pa3HoOOpa3HON AEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBCHHO-HAYYHON TPAMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OICHHMBATH SIBJICHUS OKPYKAIOLIETO MHpPA, WCHOJB3yS 3HAHUSA U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (popmupoBanue y 00yJarOmuxcs TYMaHUCTHYECKUX OTHOUICHWH, TOHUMAaHHS [IEHHOCTH
XUMHYECKHX 3HAHUH JUIS BBIPAOOTKM SKOJIOTUYECKH IEJIECOO0pa3HOT0 TOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LIEISAX COXPAHEHHUS CBOErO 3[I0POBbS U OKPY)KAIOLIEH NMPUpOIHON
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AaJbHENUIIero 00yueHHus..

OO1ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 Jacos: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
yacoB (2 yaca B Henento). Pe3epBHOE BpeMs paclpeieNieHo cienyronmM odpazoM: B 8 kiacce 1
yac go6aBiieH Ha pa3zaen 2.2, 2 yaca qo0aBieHo Ha paszzaen 3.2., uroro 3 yaca. B 9 knacce 2 yaca

nobasieHo Ha pasgen 1.3, 1 wac pobaBnen Ha pasgen 4.1, wurtoro 3 dyaca.



COJAEP)KAHUE OBYYEHHUE

8 KUIACC

Pa3nean 1. [lepBoHavanbHble XUMHUYeCKHe NOHATHA-20Y

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BelecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTtosiHue BemiecTB. llonarue o
METOJ[aX MMO3HaHUs B XUMUHU. YucThIe BemniecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIGKYJbl. XHUMHUYECKHE JJIeMEHThI. CHUMBOIIBI XHMHYECKUX JIIEMEHTOB.
[IpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyina. BajneHTHOCTP aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KonunuectBo BemiectBa. Monb. MomsipHast macca. B3auMoCBs3b KOJIWYECTBA, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ou3nyecKkue W XUMHYCCKHE SIBJICHHUS. XHUMUYECKas peaknus W e MpU3HaKh. 3aKOH
COXPAHCHHS MACChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kimaccudukanmsi XUMUIECKUX PeaKiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboOThl B Jaboparopuu W mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMIOAeHNE (PU3UUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
W ONKCAaHWE TIPU3HAKOB TMPOTEKAHUS XMMHUYECKHX peakiuui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pa3zeneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIBTpPOBAaHWE, BHIIAPUBAHHE, TUCTUIUISAIUSA,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIEHUSI OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3/aHHE
MoJIeIe MOJIeKYI (IapOCTEPKHEBBIX ).

Hemoncmpayuu:

pasnmea 1.1.1.

3HAKOMCTBO C XMMHYECKOH MOCYy0#, MmpaBmwiamMu paboThl B Jaboparopuu U mpuEMaMu
oOparieHus ¢ 1abopaTOpHBIM 000PYAOBAHHEM.

dusnyeckre CBOMCTBA 06Bp33HOB HEOPTaHNYCCKU3 BCIICCTB-MECTAIJIOB 1 HEMETAJIJIOB.



CnocoObl  pazaeneHusi cMeced  ((puiIbTpOBaHWE,  BBIAPUBAHUE,  JTUCTHIUISIIHS,
xpomatorpad).

pasgen 1.1.2.

duznyeckue cBOKWCTBa 00pa30B HEOPraHUYECKUX BEUIECTB — METAJIIIOB U HEMETAIIIOB.

OOpa3upl BemiecTB koiaudecTBOM | Moab. Dusmueckue siBieHUs (IUIaBIIEHUE BOCKA,
TasHHE JIbJ1a, pACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCALIUS BOJIBI).

XuMuyeckue sBJICHHS  (TOpEeHUE CBEYM, MPOKAIMBAHME MEJHOW  IMPOBOJOKH,
B3aMMOJICICTBHE CO/bI HIIU MeJla

C COJITHOM KUCJIOTOM).

Habumronenne npusHakoB MpOTEKaHUs

XUMHYECKHX PeaKiuii (pas3iokeHne caxapa, B3auMoJICHCTBUE CEPHOM

KHUCIIOTBI C XJIOpUIOM Oapusi, IMOJydeHHE U pasnokeHue ruapoxcuaa menu (II) mpu
HarpeBaHWU, B3aUMOJCHCTBHUE

xene3a ¢ pactBopoM cosnud Meau (II). OneIThl, WIUTIOCTPUPYIOLIME 3aKOH COXPaHEHUs
MAacCBhl.

Jlabopamopnvie onvimoi:

pazaea 1.1.1.

N3yuenne u onucanne GU3NIECKUX CBOMCTB 00Pa3IIOB HEOPTAaHUYECKHUX BEIECTB.

W3ydeHue ciocoboB pazzaeneHus (cMeceld ¢ TOMOIIbIO MarHUTA).

pazaea 1.1.2.

Coznanue mojeneit MoJieKyi (I1apoCTEeP>KHEBBIX ).

Onucanne (QU3NYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BELIECTB — METAIOB H
HEMETaJJIOB.

Habmionenue ¢usznueckux (MIaBlI€HHE BOCKA, TasHUE JIbJja) U XUMHUYECKHX (TOpeHHe
CBEYH, MPOKAIMBAHUE MEIHOU MPOBOJIOKH ) SIBIICHUM.

Habmronenne u onrcanue Mpu3HAKOB MPOTEKAHNST XUMUYECKUX PEAKIMA Pa3HBIX THITOB.

Ilpakmuueckue pabomui-2

[TpakTuueckast padora Ne 1 «lIpaBuna paboTsl B Jabopatopuu U MpUEMBI OOpaIleHUs C
1a00paTOPHBIM 000PYTOBAHUEM)

[Ipaktuueckass padora Ne 2 «PaznmeneHue cmecedd (Ha TpUMEpe OYHCTKUA TMOBAPEHHOM
COJIN)»

Buiuucnenusa:



OTHOCUTEIIbHOM MOJIEKYJISIPHOM MaccChl BEIIECTB, MOJSPHOM MAacChl, MacChl BEIIECTB,
MacChl U KOJIMYECTBA BEILIECTBA; MACCOBOM JTOJIM XUMHUYECKOIO 3JIEMEHTA

no ¢GopMmylie COCIMHEHMS; 10 YPAaBHEHHMSIM XMMHUYECKHUX PEaKLWH: KOJIMYECTBA, MACCHI
BEILECTBA

10 U3BECTHOMY KOJIMYECTBY, MAaCCE PEAareHTOB WM ITPOIYKTOB PEAKLIUU

Pa3nes 2. BaskHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTs-314

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peaklUuy TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUsI KucClIopojga B Jjaboparopuu u
npoMbIIuIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — ayutoTporHas MOJU(pHUKAIHS
KHCIJIOPOJA.

TemnoBoit 3h(exT XuMUYECKOW peakiuh, TEPMOXHMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
HNapHUKOBOTO P QeKTa, pa3pylHIeHne 030HOBOTO CIIOA.

Bomopon — »smemeHT M mpocroe BemiecTBo. Haxosknenue Bogopona B IIPUPOJE,
buznyecKkue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTsl u comnu.

Monsipabiii 00bEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTh BemecTB B Boje. MaccoBas J0Js BELIECTBA B
pacTBope. XUMHYeCKue cBoWcTBa BOoAbl. OcHOBaHUA. Ponb pacTBOpOB B NPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B MpUpOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanust neopranmyeckux coeauHeHuid. Oxcunpl. Knaccudukanus OKCHIOB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCUI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okCcuaos.

OcHoBanust. Knaccudukanuss ocHOBaHM: IIENTOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuecKkue M XHMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuenume
OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknarypa kucinor. @usnueckue 1 XUMHUECKUE
cBoiicTBa kuciot. P akruBHoctr metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa cosieil. Pu3ndeckue M XUMHUYECKHE CBOMCTBa coiied. Ilomydyenue
COJIEH.

I'eHeTnyeckas CBS3b MEXAY KJIaCcCAMHU HEOPTraHWMUYECKHUX COCIUHEHHMN.

Xumuueckuii IKCnepumenm



KauyeCTBEHHOE OIpeieNieHHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIy4eHHEe, COOMpaHue,
pacro3HaBaHWEe W HM3yYEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHUE B3aWMOJACWCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS W IMPEKpAIeHUs] TopeHus (Mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumMojmeicTBue Bogopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C ONPEACNEHHOM MaccOBOM Joieil pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHHE OOpPa3I[OB HEOPTAHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
HAOJI0/ICHUE M3MCHEHHS OKPAaCKH WHIAMKATOPOB B PACTBOpAxX KHCIOT W MICNIOYEH, M3ydeHHe
B3aumojeiicteus okcuga meau (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METallaMH,
peakiuil HeWTpalu3alud, IOJYy4YeHHE HEepPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTHUM M3 PacTBOpPA COJIH, PEIICHHE SKCIIEPUMEHTAITLHBIX 3a1a4 10 TeMe «BakHenme
KJIACChl HEOPTAHUYECKUX COCTUHCHUI.

Hemoncmpayuu:

pazoen 2.2.1.

KauecTBeHHOE ompeieNieHue CoAepKaHus KUCIOPOa B BO3IyXe

[Tonyuenue, cobupanue, pacrio3HaBaHWE M U3Y4YE€HHUE CBOWCTB Kuciopona. Habmonenue
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS

BO3HUKHOBEHUS U TIPEKpaIeHus TopeHus (moxapa).

JlaGopaTOpHBI OTIBIT:

O3HakomiIeHHE C 00pa3liaMyi OKCHJIOB U OMTMCAHUE UX CBOMCTB.

Ilpakmuueckue padomot-4

[TpakTuueckast pabora Ne 3 o Teme «llonydenue u coOupanue KUCIOpoaa, U3yUeHHE ero
CBOWCTB»

Buviuucnenus:

MOJIEKYJISIPHOM Macchl KUCIOPOJa U 030Ha Ha OCHOBAHUM aTOMHON MacChl XUMHYECKOTO
DIIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA 110 YPABHCHUSM XUMHYCCKHUX PEaAKIIHA

pasnmea 2.2.2.

Hemoncmpayuu:

[Tomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).



JlaGopaTOpHBI OTIBIT:

BzaumopeicTBue KUCIOT ¢ METAJIAMM.

Ilpakmuueckan paboma:

Ne 4. TTonyuenue u coOupanue BOAOpPO/Ia, U3yUYEHHUE €r0 CBONCTB.

Buviuucnenusn:

00béMa, KOJIMUYECTBA BEIECTBA ra3a [0 €ro U3BECTHOMY KOJIMYECTBY BEIECTBA WIIU
00BEMY;

00BEMOB ra3oB 10 YPaBHEHHUIO PEAKIIMU Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIICHUHN T'a30B

pasnmea 2.2.3.

Hemoncmpayuu:

PactBOpeHune BemecTs ¢ pa3InyHON pacTBOPUMOCTBIO.

BzaumopeiicTBue BoJbl ¢ MeTaUIaMU (HATPUEM U KaJIbIIHEM).

HccnenoBanue pacTBOPOB KHUCIOT U IIENOYEH ¢ MOMOIIbI0 MHAUKATOPOB. JlabopaTopHbie
onbIThl MccenoBanre 0COOCHHOCTEM PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO.

IIpurorosneHue pacTBOPOB € ONPEAEIEHHON MACCOBOU J10JIEW PACTBOPEHHOTO BEIIECTBA.

Ilpakmuueckasa paboma

No 5. IIpuroroBiieHrEe pacCTBOPOB

C onpeAesIEHHON MacCOBOM 10J1€l PAaCTBOPEHHOIO BEIIECTBA.

Bovtuucnenusn:

C UCIOJIb30BAaHUEM TTOHATHUS «MAacCcOBasi JA0JIsl BEIIECTBA B pACTBOPE»

pasaea 2.2.4.

Hemoncmpayuu:

OO0pa3iibl HEOPraHMYECKUX BEIIECTB PA3TMYHBIX KJIACCOB.

OnBITHI, HIUTFOCTPUPYIOLINE XUMUYECKHE CBOMCTBA KJIACCOB HEOPIaHUUYECKUX BEILECTB.

Jlabopamopuvie onvimot

Omnpenenenue pacTBOPOB KUCIIOT U LIEJIOYEN € TOMOIIBIO MH/IUKATOPOB.

N3yuenune B3auMOIEUCTBUS KUCIIOT

C MeTaJlllaMH, peaklnil HeUTpanu3aiuu.

B3aumoneiicTBue pactBopa cepHoit KUCIOTHI ¢ okcuioM meau (II).

[ToryueHue HEpaCTBOPUMBIX OCHOBaHUM.

BrITecHeHre 0IHOTO MeTaJu1a JPYTUM U3 pacTBOpa COJH.

Ilpakmuueckan paboma

Ne 6. Pemenue dKCHepUMEHTaIBbHBIX 3aJad 10 TeMe «BaxHelmne Kiaccsl

HEOPTaHNUYCCKUX COGﬂHHCHHﬁ)).



Botuucnenus:

M0 YpPaBHECHUSM XUMHYECKON peakIMH: KOJMYeCTBa BellecTBa, 00BEMA, MacChl IO
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, 00bEMY, Macce PeareHTOB WU MPOAYKTOB PEAKIIHH

Paszgen 3. Ilepuoamueckmii 3axkoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemeHToB [I. U. MenaeneeBa. CtpoeHue aroMoB. XMMHYECKasA CBA3b. OKHUCJIANTEIbHO-
BOCCTAHOBHMTE/IbHbIE peakuun-174

[lepBple TOMBITKA KIACCU(PUKANUKA XUMHUYECKUX OdJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAJIIbI, TAJIOT€HbI, HHEPTHBIE Tas3bl).
DJIEMEHTHI, KOTOpbIE 00Pa3yroT aM(pOTEPHBIC OKCHUJIBI M THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCcKHX »diemMeHToB J[. .
MengeneeBa. KopoTkomnepuonnas u amuHHONEepuoaHas ¢GopMbl [lepuoandeckoil CHCTEMBI
xumuueckux saemeHtoB JI. M. MengeneeBa. Ilepuonbl u rpynmnbl. DU3MYECKHM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX saep. M3orombl. Onexktponbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHUUYECKHUX AIeMeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKa XHMHUYECKOIO 3JIEMEHTAa II0 €ro IOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumudaeckas CBSI3b. KoBanenTHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBS3b.

Crenenb  okucineHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHUCJICHHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

u3ydeHue oO0pa3IoB BEMIECTB METAUIOB W HEMETAJIOB, B3aMMOJIEHCTBHE THAPOKCHUIIA
LIMHKA C pacTBOPAMM KHCIIOT U IIEJIOYEHN, IPOBEACHUE OIBITOB, WIIOCTPUPYIOLIKNX MPUMEPHI
OKHUCJIUTEITHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

pazoen 3.1.1.

Hemoncmpayuu:

BiaumoneiictBue THUAPOKCHU A NMHKA C paCTBOpaMU KUCIIOT U IIEI0OYEH.



MopenrpoBaHue CTPOEHUSI MOJIEKYJ IIPU IMOMOIIM PUCYHKOB, MOJEIJIEH, 3JIEKTPOHHBIX U
CTpyKTypHBIX (opmyn. Tabmuna «llepuonmueckas cuctemMa XUMHYECKHX 3ieMeHTOB J[.1.
MenneneeBay.

Jlabopamopnuvie onvimut

O3znHakomiieHHe ¢ 00pa3laMu METaJUIOB U HEMETAJIJIOB

pazaea 3.1.2

Hemoncmpayuu:

OnpIThl, WUIIOCTPUPYIOIIME MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUI
(ropeHue, peakuuu pa3ioKeHUsl, COeTMHEHU)

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIACCE OCYILECTBIISICTCS
Yyepe3 HCIIOJIIb30BAaHME Kak OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHBIC TOHATHS: HAYYHBIA (DaKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(PUKAIUsA,  MEePUOJUYHOCTh,  HAOMIOJNEHHWE,  JIKCICPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JSJICKTPUYECKUU 3apsijl, BEIIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHUIIBI M3MEPECHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHBIE MOPOJIbI, IOJE3HbIE
HCKOIIaeMble, TOTUIUBO, BOJHBIE PECYPCHI.

Hmozo:

KOHmMpPOIbHBIX padom-4

npakmuueckux paoom-6

9 KUIACC

Pa3nen 1. BemecTBo u xumuveckasi peakuus-19yq

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHrne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XHMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOMOB, Kalus, KaTblUs M WX COCAMHEHUH B COOTBETCTBHH C

MOJIOKCHHUEM JJICMCHTOB B HCpI/IOHI/I‘ICCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB.



CTpoeHMe BeIIEeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEINEeCTB. XHUMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHMH, T'€HETHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX PeaKkUil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIIMU, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTne 0 cxopoct XUMHUYecKO peakiuu. [loHsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JICKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTEJIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHbI,
AQHUOHBI. MexaHu3M JAMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuy. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMU Ha HOHBI.
ITonsATHE O THApPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METAJIJIOB M HEMeTalioB (rpadura u anmasza), CJIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
WCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS DPA3IUUYHBIX
(bakTOpOB, MCCIEI0BaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Ye W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEICHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ (I‘OpeHI/IC, pCaKknuu pasIOKCHUA, COGI[I/IHCHI/I}I),



pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIMid Ha HWOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

paszaea 1.1.1.

Hemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU KPUCTAJUIMYECKUX PEIIETOK

HEOPraHMYECKUX BEIIECTB — METAUIOB W HEMETauioB (TpaduTa M anMmasa), CIOKHBIX
BELIECTB (XJIOpUIA HATPHS)

pasznmea 1.1.2.

Hemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH XUMHUECKOM PEaKIIMU OT BO3JICUCTBUS Pa3IMUHBIX
(dakTopoB. OMNBITH, WUTIOCTPUPYIOIIUE MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakiyy pa3IoKeHUs, COCTUHCHHS ).

Bviuucnenus:

KOJIMYECTBA BeIIeCTBa, 0OBEMa M MAacCChl PEareHTOB WJIM MPOAYKTOB MO YPaBHEHUSIM
XUMHYECKUX PEaKUi

pasnmea 1.1.3.

Hemoncmpayuu:

WccnenoBanue 53J€KTPONPOBOJHOCTH PAaCTBOPOB BEIIECTB, MPOIECCa JAUCCOLHAIIMT
KHUCIIOT, 1IeJoued M cojledl (BO3MOXHO MCIOJb30BaHUE BuUieoMaTepuasnoB). OIbITHI,
WTIOCTPUPYIONINE TMPU3HAKU MPOTEKAHMUS PEaKiMii MOHHOTO oOMeHa (0OpazoBaHuE oOcajka,
BbIJIETICHHE Ta3a, oOpazoBaHue BOJbI). Pacmo3HaBaHMe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX PEAKIIUN HA NOHBI.

Jlabopamopmbwtii onvim:

W3ydeHne mpu3HAKOB MPOTEKAHMS PEaKIMU HOHHOTO OOMEHa B pacTBOPAaxX dJEKTPOJIUTOB
(c obpazoBaHuEM OCalKa, BBIJEIICHUEM T'a3a, 00pa30BaHUEM BO/IbI).

Bviuucnenua:

M0 YPaBHEHUSIM XUMHYECKUX PEaAKITHIl

Ilpakmuueckue pabomut-1

[TpakTudeckast pabota Ne 1. «Pemienne skCriepuMeHTaIbHBIX 32/1a4 TI0 TEME)

Pa3zgen 2. HemeTassibl M MX COeAMHEHUS-259

OO0mas xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTeHOB.
XUMHYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,

nienoyamu).  XuopoBoaopoa. ConsiHas —KUCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHHE,



npuMeHeHue. [leiicTBre Xopa U XJIOPOBOJOPO/Ia HA OpraHru3M YeloBeka. BaxkHelme Xaopuasl
U MX HaXO0XJICHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIoTa, (U3NYECKHe M XUMHUYECKHE CBOICTBa
(oOme kak IpeICTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE HIPOMBIIUICHHOTO croco0a MosyuyeHus cepHoil KucioTsl. Ilpumenenue
cepHOii KucIoThl. COJM CepPHOM KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Karollel cpenbl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHEHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBRA,
npuMmeHeHue. KauecTBeHHas peaklivs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIy4eHUE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HeHHE OKPYKaIoLIe Cpebl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOMcCTBa, mosyueHue. Mcmonb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PaCIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6oius. Kpyropopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux GpU3N4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,

MMPOMBIINIJICHHOCTH U CEJIBCKOM XO03SHCTBE.



[TepBoHauanbHbIe MOHATHS 00 OPraHMYECKHUX BEILIECTBAX KAK O COCIMHEHMSX Yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciorta). llpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNEepepaboOTKu
(OeH3uH), UX pOJIb B OBITY U NMIPOMBILUIEHHOCTH. [IoHATHE O OMONIOIMYECKH BaKHBIX BEILECTBAX:
KHUpax, Oeskax, yIrieBoJax — M MX pOJM B KM3HM ueloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M IPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobrmembl
0€30MacHOro UCMNOIb30BaHUS CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKUUi Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpakaromue (U3NIeCKUe WU XUMHUYECKHE CBOMCTBA TaJOICHOB M WX COCIUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHJEOMATEpPUANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HaKOMJIGHHE ¢ oOpa3uamu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUZECOMATEpHaoOB), HaONIOJEHWEe Tpouecca OOYrJMMBaHHUS — caxapa IOX  JeHCTBHEM
KOHLEHTPHUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIOJeHHEe NMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCII0JIb30BaHKHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POCHOPHBIX yrn0OpeHui,
MOJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHHE MPU3HAKOB MX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeAbl0 (BO3MOKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), M3YUYEHHE MOJENIeld KpUCTANIMYECKHX PEeHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, NojlydeHue, coOupaHue, pacro3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUeCTBEHHBIX PEaklMi Ha KapOoHAT U
CIWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB MX MPOTEKAHHs, O3HAKOMJIEHHE C MPOJIyKIHEH
CIWJIMKAaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelmme
HEMETAIUIBI U UX COCTUHEHUS.

paszgea 2.2.1.

Hemoncmpayuu:



OnbIThl, OTpaxatonire Gpusndeckue u

XMMUYECKHE CBOMCTBA TaJOr€HOB M MX COEIAMHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB).

O3HakoMiIeHHE C 00pa3laMu XJIOPUIO0B (TaJIOT€HUIOB).

Jlabopamopmbwtii onvim:

W3yuyenue CBOWCTB COJIIHOW KHUCIOTHL. IIpoBeneHre KayeCTBEHHBIX PEAKLUUN HA XJIOpUI-
WOHBI.

Ilpakmuueckas paboma

No 2: TlonydeHue CoJISTHON KUCIIOThI, U3y4YEeHHUE €€ CBOMCTB.

Boviuucnenusn:

M0 YPaBHEHUSIM XUMHYECKUX PEAKIIUi, €CIIM OJMH U3 PEareHTOB JaH B U30BITKE

pasnmea 2.2.2.

Hemoncmpayuu:

O3nakomieHue ¢ oOpaslaMu cepbl U €€ COCNMHEHHSIMHU (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEPHAJIOB).

HabGmionenue mpouecca oOyrivMBaHUsA caxapa MOJ JIEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOU KUCIIOTHI.

Jlabopamopnuvie onvimol:

N3ydyeHrne XMMHUYECKUX CBOWCTB pa30aBiI€HHON CEpHON KUCIIOTBHI.

HpOBe,[[eHI/Ie KauyeCTBEHHOM pCaknun Ha Cynb(i)aT'I/IOH u Ha6J'IIO)IeHI/IC IIprU3HaKa e€

MPOTEKAHUsA

pazaea 2.2.3.

Hemoncmpayuu:

O3HakomIieHHEe ¢ PU3NUYECKUMH CBOMCTBaMU a30Ta, ocdopa

U UX COEJUHEHUH (BO3MOYKHO HCIOJb30BaHME BuaeomarepuaioB). O3HakOMJIEHHE C
oOpa3iamu a30THBIX U (HOCHOPHBIX yIOOPEHUIA.

[Tonyuenue, cobupanue, paclio3HaBaHUE U U3YUEHHE CBOMCTB aMMHAaKa.

B3auMosneiicTBe KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI € MeIbl0  (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB).

Jlabopamopnuvie onvimot:

[IpoBeneHne KauyeCcTBEHHBIX pEaKIMi Ha MOH aMMOHUA U ¢docdaT-uoH, U H3Yy4YEeHUE
MPU3HAKOB UX MPOTEKAHUS.

Ilpakmuueckan paboma

Ne 3: TlonyuyeHne aMmmHaka, U3y4eHUE €ro CBOMCTB.



Bovtuucnenusn:

M0 YPaBHEHUSIM XUMHYECKUX PEaKIUil

pasnea 2.2.4.

Hemoncmpayuu:

Mogenu KpuCTAIIIMYECKUX pEHIETOK anMasa, rpaduta, dymiepeHa. O3HaKomIIeHUE C
IpOIIECCOM aJCOpOLMU PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIIIEM M yCTPOHCTBOM
[IPOTUBOrasa. O3zHakoMJIeHHE c IIPOYKLIHEH CUJIMKAaTHOU IIPOMBIIUIEHHOCTH
(Buneomatepuanibl: cuIMKaTHAs IPOMBIILICHHOCTh). Moienu MOJIEKYJl OpPraHuYeCKUX BEIIECTB.
JlaGopaTOpHBI OTIBIT:

[Tomyuenue, cobupanue, pacrio3HaBaHUE W U3YYCHHE CBOMCTB YIIIEKHCIIOTO rasa.

[IpoBeneHre KadyeCTBEHHBIX peaklIWii Ha KapOOHAT M CHJIMKAT-UOHBI W U3YYCHHE
MIPU3HAKOB UX NMPOTEKAHUS.

Ilpakmuueckue padomul:

No 4. Tlonyuenue yriaeKucioro rasza, M3y4eHue ero cBOMCTB. KauecTBeHHas peakuus Ha
KapOOHAT-HOH.

No 5. Pemenue skcnepUMEHTaJIbHBIX 3a/ad MO TeMe «BakHeilline HeMeTalibl U UX
COEIMHEHUS»

Bviuucnenua:

M0 YPaBHEHUSIM XUMHYECKUX PEaKITUil

Pasnen 3. Merayuibl 1 ux coennHeHus-20u

OO0mass xapakTepUCTHUKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxxkenus B [lepuonnueckoit cucreme xumudyeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Merauueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
pemeéTKa. DIEeKTPOXUMHUYECKUN psJ HampshkeHud MerauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MetamioB. OOmme crnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTallb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoit cucteMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanwus. [Ipumenenue
MIEJIOYHBIX METAIOB U UX COCTMHECHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KaubLUW: moyiokeHue B Ilepuoamueckoit

CHUCTEME XHMHUYCCKUX JJICMCHTOB I[ . MeHI[eJ'IeeBa, CTPOCHUC HX AaTOMOB, HAXOXKIACHHUC B



npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxHenmue coeanHEHUs
KabIusl (OKCHU, TUAPOKCU, coNn). JKECTKOCTH BOMIBI U CITOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asiemeHTo [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupojae. dusnueckue U XMMHUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IAa ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckod cucreMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHHE B mpupoje. Ousznyueckre U XUMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U comm xkenesa (1) m xemesa (ll), ux cocras, cBoiicTBa U
MOJIyueHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMi METa/UIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3YYEHHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNBH30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
KHCIIOpOJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJjbllHs, alFOMUHUA, IMHKA, xene3a (l1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMKMCAHHE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMH HATpHS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), UCCIICIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa ATFOMUHUS M TUIPOKCH/IA IIUHKA, PEIICHUE SKCIICPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHel e MeTambl U UX COSTUHEHUSY.

pasaea 3.3.1.

Hemoncmpayuu:

OO0pa3upl METalIoB U CIUIaBOB. V3yueHue pe3ynbTaToOB KOPPO3UH METAIIOB (BO3MOXKHO
UCIIONIb30BaHNE BUICOMATEPUATIOB).

Jlabopamopnvie onvimoi:

O3zHakoMiieHHEe ¢ o00pas3llaMM METAUIOB M CIUJIaBOB, MX (PU3MUECKHMHU CBOWCTBaMHU.

Buiuucnenus:

M0 YPaBHEHUSAM XUMHYECKHUX PEAKIIHi, €CIM OJIMH U3 PEareéHTOB COAECPIKHUT MPUMECH

paszgexa 3.3.2.

Hemoncmpayuu:

OcoOeHHOCTH B3aUMOJCHCTBUSI OKCHJA KaNbIUS ¥ HATPUsS C BOJOW (BO3MOXKHO

HCIIOJIB30BaHHUC BI/IJICOMaTCpI/IaHOB).



OxpammBaHue MJIAMEHU MOHAMM HATpPHsl, Kajdus U Kalblus (BO3MOXKHO HCIIOJIb30BAHUE
BuseomatepuasioB) HccnenoBanue cBOMCTB >k€cTkoil Bonbl. Ilpouecc ropenust »xeneza B
KHCII0pO/ie (BO3MOYKHO HCII0JIb30BAHUE BUJIEOMATEPUATIOB).

Jlabopamopnuvie onvimot:

[IpoBeneHne KaueCTBEHHBIX peaKlMii HAa HOHBI (MarHus, KaublMs, AJTIOMHHHS, LUHKA,
xkenesa (I1) u xxenesa (11I), meau (1), onucanue npu3HaAKOB UX

MPOTEKAHUS.

Hccnenoanne aM(pOTEpHBIX CBONCTB THAPOKCHIA AIFOMUHUS U THIPOKCHUIA IIMHKA.

Ilpakmuueckue padomui:

Ne 6. J)K€ctkocTh BOABI M METO/BI €€ YCTPAHEHUS.

No 7. PelieHne SKCIEpUMEHTANBHBIX 3aJad IO TeMme «BaxHelmume MeTamibl U UX
COCTMHEHUS».

Buviuucnenus:

[0 ypaBHEHUSM XUMHUYCCKUX DPEAKIIMH, €CIM OJUH W3 PEarcHTOB JaH B HM30BITKE WU
COJIEPKUT IPUMECH;

MacCOBOM 1011 BbIXOJa NPOAYKTa pEaKUU

Pa3znen 4. Xumus u oxkpyxaomas cpeaa-44

BewectBa u MaTepuainbl B IOBCEJHEBHOM JKU3HM 4YeoBeKa. be3onmacHoe HCIOJIb30BaHUE
BEIIECTB U XHUMHUYECKMX peakiuii B OwiTy. [lepBas momMomp Npu XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYKarollel cpesl (MpeaenbHas 0MycTUMas KOHIICHTpaIs
BemecTs, ganee — [1/1K). Ponb xuMuu B permeHun 3K0JIOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIBI).

pasaea 4.4.1.

Hemoncmpayuu:

N3ydenne oOpa31i0B MaTepuaoB (CTEKIIO, CIIJIaBbl METAJNIOB, TOJIMMEPHbIE MaTEPUAIIb)

Mesxicnpeomemmuuie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCMOJb30BaHMWE KaK OOIMMX ECTEeCTBEHHO-HAYYHBIX TMIOHATHWA, TaK ¥ TOHSATHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpusd,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,

MOJIeJIMPOBaHUE, U3MEPEHUE, MOIeIIb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOJIOTUSI, MaTepUaIIbI.



®dusmka: MaTepus, aroM, OdJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IIOJYIPOBOIHUKH,
JMAJIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, ras,
pacTBOp, pacTBOPHMOCTh, KPHCTAJUINYECKAss pEMIETKA, CIUIaBbl, (PU3MYECKUE BEIWYMHBI,
€IMHHIIBI U3MEPEHNU S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢ortocunres, npixanue, O6mocdepa, KOCUCTEMa, MHUHEpAIbHBIC YHIOOpPEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC

HCKOIIAa€MbIC, TOIIJIMBO, BOAHBIC PECYPCEHI.

Hmoczo:
KOHmMPOIbHbIX padom-4

npakmuueckux paoom-1



IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI ITIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
W3yuenne XuMHHM Ha YpPOBHE OCHOBHOTO o0O0mIiero oOpa3oBaHUS HalpaBlIeHO Ha
JOCTH)KCHUE OOYYAIOIIUMHUCS JIMYHOCTHBIX, METAIPEIMETHBIX M IPEIMETHBIX Pe3yJIbTaTOB
OCBOCHHS yueOHOro mpeamera.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pE3yNbTaThl OCBOCHHUS IPOrPAaMMbl OCHOBHOTO 0OIEro o0Opa3oBaHHs
JOCTUTAIOTCS B X0/ 00YYEHHsI XUMHU B €IUHCTBE YICOHOM U BOCIHUTATEIILHOM JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCUHCKMMH  COLMOKYIbTYPHBIMH M  JIyXOBHO-
HPABCTBCHHBIMU [IEHHOCTSIMH, TPHHSATHIMU B OOIIECTBE MPABHJIAMH M HOPMAaMH MOBEICHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS U COLIMATM3AIMH 00YYAIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M PACUIMPEHHE OIbITa JCATCIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOT'O OTHOLICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMALUEH O MEePeIOBbIX JOCTHKCHUSX M OTKPBITHIX
MHPOBOI M OTEUECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOMCTBE
MHpa 1 00ILEeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABIICHUS. O COLMAIBHBIX HOPMAax M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHU B
KOJUIGKTUBE, =~ KOMMYHHMKATUBHOH  KOMIICTEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-HMCCIIeI0BATENbCKOM, TBOPYECKOW MW JAPYTMX BHIAX JEATENBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOI JIESITENBHOCTH MTPH BBIITOJTHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIIIOJTHEHUH XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B IMPOIIECCE ATOH y4eOHOW NesATEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHE M TOCTYIKH CBOMX TOBApHIICH C TMO3MIUH HPABCTBEHHBIX WU
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHYECKUE  MPEJACTABICHUS O  BEHIECTBE W XUMHUYECKOW  peaKIvu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIOIINE OCHOBY JUIS

ITOHHUMaHHA CYIIHOCTHU HaquOﬁ KapTUHBI MHpa, MMpEACTaBJIICHUA 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBA3SIX UYEJIOBEKAa C MPUPOJHOM CPENloi, O poJIH
XHMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIpaBIICHHbIE Ha IIOJIyYEHHUE HOBBIX 3HAHUI MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIIbHON PabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPAaBOYHOH JMTEpPaTypoOd, NOCTYHMHBIMU TEXHHUYECKMMH CpPEICTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yueHUs B JaJIbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO,
YCTaHOBKHM Ha 3J0pOBbIM 00pa3 >KM3HMU, OCO3HAHHE IIOCIEACTBUII W HENPHUSITHE BPEIHBIX
NpUBBIUEK (YMOTPEOJSICHHUST ANKOTOJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBui1 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAaMH B OBITY W peajbHOMN
JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUEHUIO Mpodeccuii u Tpyaa pa3TudHOro poJia, yBaXKEHHUE K
TpyAy M pe3yibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE HPUMEHEHUs
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYATHHOW TPAeKTOPUU
IPOJOJDKEHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCMENTHON MpOo(ecCHOHATLHON NEeATeTbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATIBHOM Cperie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJAE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY 37I0pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI MpaBMJl 0€30MacHOTrO MOBEACHUS MIpU paboTe ¢ BelleCcTBaMH,
a TaK)K€ B CUTYAIUAX, YIPOKAIOLIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS pelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPeaOoi, AJIsl MTOBBIIEHUS] YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M MyTed WX pelieHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHUSI PyKOBOJICTBOBATHCS UM B

ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIBLHOM MPAKTHKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yIbTAaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIIEHAYUYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOJb3YIOTCA B €CTECTBEHHO-HAYYHbIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATUX MPEeAMETOB (JOPMHUPOBATH IPEACTABICHUE O
[EJIOCTHOM HAY4YHOH KapTHHE MHpa, U YHUBEpCaIbHbIe yuyeOHBbIC JEHCTBUS (IIO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBa0T (POpPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  IIJIJAHUPOBAaHUKD M OCYLIECTBICHHMIO  y4yeOHOM  JesTEeIbHOCTH.
MertanpeaqmeTHble pe3ynbTaThl OCBOCHUSI 00pa30BaTEIbHOM MPOrpaMMbl MO XUMHUH OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU II03HABATEIbHBIMU ACUCTBUSMHU, B TOM YHCIIE:

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pacKphIBaTh CMBICA XMMUYECKMX IOHATHUM (BBIAENATH MX XapaKTepHble IPU3HAKH,
YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMHU), UCIIONb30BaTh MOHATHUS 1JI1 OOBACHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWH, BBIOMpATh OCHOBAHWS WM KPHUTEPHM IS Kiaccu(UKauu
XUMHUYECKHX BEILECTB U XMMUUYECKUX PEAKLU, YCTAHABINBATH IPUYMHHO-CICCTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3YYEHUSs, CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€ yKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIOUCHUS;

YMEHME MPUMEHTh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH MHIMPOKO
IOpUMEHSeMble B XUMHH MOJIENIbHbIE MPEICTaBICHUS — XMMUYECKUN 3HAaK (CMMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMysia M ypaBHEHHUE XUMHUYECKONM peakuuu — TMpU pelieHuu YydeOHo-
IIO3HABATENIBHBIX 3a/a4, C Y4YETOM OTHUX MOJEIbHBIX MPEJACTABICHUN BBIABILSITH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIECACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yYaEMBIX NPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBare/ibCKue 1eCTBHA:

YMEHHUE HCIIOJIb30BaTh IIOCTABIECHHBIE BOIPOCHI B KaYeCTBE MHCTPYMEHTA IO3HAHUA, a
TaKkKe B KadeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpETEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEICHHUIO YUYEHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIbHO MPOTHO3UPOBATh €ro
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HPOBEIEHHOIO OIbITA,

MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeIaHHON padoTe.



Patora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIHIO PA3TMUHBIX BUI0B
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl IHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI PH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpesIeNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B O0JACTH MCIOJIB30BAHUSA HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiel0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIBI.

KoMMmyHnKaTHBHBIE YHUBepCaJbHbIE YUeOHbIC 1eliCTBUA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

npuoOpeTeHne  OmbiTa  MPE3EeHTAllMd  Pe3yJbTaTOB  BBIMNOJIHEHUS  XMMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOH €O  CBEPCTHHUKAMH  IO3HABATEIILHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBIMIOJTHEHHON pabOoThI U IpYTHe);

PeryasiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEAETATh eI JeATeNbHOCTH, MJIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOKO JIEATEILHOCTH, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATH WM KOPPEKTHPOBATH MPEJJIOKEHHBIH aIroOpuT™M ACUCTBUM NpU

BBIIIOJIHEHMHU 3aJaHUil C y‘{éTOM MOJIYYCHHUA HOBBIX 3HAHUH 00 HU3y4aCMbIX 00BEKTaX —



BEIIECTBAX M PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJNYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [TpeJIaraéMble B YCIIOBUH 3a/laHUM.

HNPEAMETHBIE PE3YJIBTATBI ocBoeHus mnporpaMMbl II0 XMMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

B cocraBe mnpeaMeTHBIX pPE3yIbTAaTOB 10 OCBOEHHUIO O00S3aTENbHOIO COJEPIKaHUSA,
YCTQHOBJICHHOTO JaHHOM (enepanbHOW pabodell MporpamMMmoi, BBIJIECNAIOT: OCBOCHHBIC
0o0y4aromMMHUCsT Hay4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JEATENBHOCTH MO TOJYyYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAlUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalLIUAX.

K konmy oOydenuss B 8 kimacce y oOyuaromierocss 0yay cGOpMHUPOBaHBI CIIEAYIONINE
IpEeIMETHBIE PE3YIbTAThl 10 XUMUHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIeCTBO, CMech (OAHOpPOAHAS U
HEOJTHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAsg aTOMHAs M MOJIEKYJSpHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas OIS XUMHYECKOIo
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKast peaKiusi, Kiaccuukanus
peaKuii: peakiuu COeIMHEHUS, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKlIuu
o0MeHa, HK30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOU 2PEeKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOWTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHas KOBAJIEHTHAs CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAst KOHIIEHTPAallus) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona JI. M. MeHueneeBa: 1eMOHCTPUPOBAThH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,

MOCTOAHCTBA COCTaBa, AaTOMHO--MOJICKYJIAPHOI'O YUYCHUA, 3aKOHA ABoranpo;



e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoii cucTembl
XMMHYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OONbLIME TMEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTCs B Tabiuue «llepruoguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja  sapa, oOllee YUCIO 3JIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

e Kjaccu(uUUUpPOBaTh XMMHUUYECKHE 3JEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKHE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE [PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHUX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

® [IPUMEHATh OCHOBHBIE ONEpallMM MBICIUTEIBHON JEATEIbHOCTH — AHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(PHUKAIINIO, BBISIBICHHE NMPUYUMHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX DPEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEINPOBAaHHE, IKCIIEPUMEHT (peasbHbI U MBICIICHHBIH);

e (CleloBaTh IMpaBHUJaM TOJb30BAHUS XMMHUYECKOM TMOCyAOH U J1abopaTOpHBIM
0o0OpyJOBaHUEM, a TaKXke MpaBUiIaM OOpallleHUs C BELECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C OINPENEIEHHON MacCOBOM JI0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHOI(pTaIenH, METUIIOPAHK U JpyTue).

K xonmy obydenuss B 9 kmacce y oOydaromerocsi 0yay copMUpOBaHBI CIIETYIOITHE
IpeIMETHBIE PEe3YNIbTaThl IO XUMUU:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKHH 3JIEMEHT, aToM,

MOJICKYJIa, NOH, KATHOH, aHUOH, ITPOCTOC BCUICCTBO, CJIOKHOC BCUICCTBO, BAJICHTHOCTD,



3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHHS, XMMHYECKas peakius, XUMUYecKas
CBsI3b, TETIOBOW I(PPEKT peakluu, MOJIb, MOJSPHBII 00BEM, PAaCTBOP, INIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJTUTHYCCKAsT JTUCCOLMAIUS, pEaKlUd HMOHHOTO OOMEHa,
KaTtajqu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTHMbIC pPEaKIIHH,
OKHCJIMTEIbHO-BOCCTAHOBUTEBHBIE  PEAKIUM,  OKHUCIHWTEIb,  BOCCTAaHOBHUTENb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, QJJIOTPOINHUS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKIMu, NPEeAC]bHO JIOMyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATUA U MPUMEHSATH 3TH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyNn BemIecTB U
YPaBHEHUI XUMUYECKUX PEAKLUI;

ONpeAeNsaTh BaJCHTHOCTh W CTENEHb OKHUCJICHHS XHMHYECKHX DJJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o GopmyiaM, BUJ XUMUYCCKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
MEeTaJUIMYecKasi) B HEOPraHMYECKUX COCIMHCHMAX, 3apsij HOHA 1O XHMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMHUCHIBATh W XapaKTepu3oBaTh Tabmuunyio Gopmy Ilepuonnueckoii
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynmna)» u «mobounas moarpymmna (b-rpymma)», maneie U OGoONbIINE MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHHS, KOTOpbIE HMEIOTCA B MEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHMUYECKHX DJIEMEHTOB (COCTaB U
3apsia sapa, o0IIee YUCIIO JIEKTPOHOB M paclpeiesIeHue UX 10 AJIEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DIEMEHTOB U HX
COEIMHEHUH B Mpejesiax MajblX MMEPUOJOB M TJIABHBIX MOJATPYIIl ¢ YYETOM CTPOECHUS
X aTOMOB;

KIIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYECKUE
peakuu (IO YUCIY M COCTaBY YYacTBYIONIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY

3¢ dexTy, 10 U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMUUECKHUX JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHENU(PUUIESCKHE XUMUYECKHE CBOWCTBA
IIPOCTBHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAs ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

COCTaBJISITh YPABHEHHUSI SJEKTPOJIUTUUECKON JUCCOLMAIIMU KUCIIOT, LIEJI0YEH U COJel,
MIOJIHBIC U COKpPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHid,
MOATBEPKIAOIMIMX  CYIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKIY BEIIECTBAMH
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMU IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX IPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (opMylie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHYECKON PEAKIUU;

coOnrofaTh TMpaBuia MOJb30BAaHHUS XMMHUYECKOM TMOCYIol U 1abOpaTOpHBIM
0o0OpyIOBaHMEM, a TaK)Ke MpaBHUja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MPOBOJUTH PEAKIINH, MOITBEP/KIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOpHUI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON IEATENIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNe, CHUCTEeMATHU3aIlMI0, BBISIBJICHUE MPUIYNHHO-CIICICTBEHHBIX
CBSI3€M — JUIS M3YyYEHHUS CBOMCTB BELIECTB M XHMHYECKUX PEAKLHM, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIOJEHHE, W3MEPEeHUEe, MOJCIMPOBAHUE,

HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHUYECKOE IIJTAHUPOBAHUE
8 KJIACC -68 uacos

KoauyecTBo yacoB DIeKTPOHHbIE Copep:xaHue 00y4eHHs OcHOBHBIE
Ne | Hammenomanme BHJbI JeATEJIbHOCTH
Kourpoab Ipakruge | (undposbie)
n/ | pa3IenoB H TeM o0yJaomuxcs
Bcero HbIE cKHue 06pa303aTenbﬂm
n NpOrpaMMbl
padoThI padoThI € pecypcel
Pa3)1e.11 1. HepBOHaqaanMe XUMHYCCKHUEC MMOHATUA
[penmer xumuun. Poip XxuMun B KU3HHA PackppIBaTh CMBICT HW3ydaeMbIX
TIOHSTUM.
YenoBeKa. XUMHS B CHCTEME HayK.
PackpriBaTh  poe  XWMHH B
Tena u BemectBa. @Puznueckue MpUPOJIE W JKU3HU YeJoBeKa, e€
. CBSI3b C JPYTUMHU
CBOICTBa BEILIECTB. ArperaTHoe Py
HayKamH.
cocrosiHue  BemiectB. l[lonsitue o Paznmuuath 4ncCThIE BelIeCTBA U
XuMus — CMeECH;
METOJIaX TO3HAHUSA B XUMHH. UHCThIE
OJIHOPOJHBIE U  HEOJHOPOJHBIC
BaKHasA BEIlECTBA 3¢ CMecCH. Crioco0s1 cMmecu. Paznmmyate Qusmueckue u
0 asJieNIeHns cMeceit XUMHHCCKIE
001acTh P ’ SIBJICHHUSL.
brbmiorexa Xumuueckuii IKcnepumenm: CnenoBatb aJTOpPUTMAaM
€CTEeCTBO3HAH P y P
1IOK . HCTIOJIb30BaAHUS
Jlemoncmpayuu:
1.1 A " 5 2 HKCIEPUMEHTAIEHBIX METOIOB —
httDs;//m_edso 3HAKOMCTBO C XMMMYECKOM MOCYIOH, HaOJIOIEHUS U KCTIEPUMEHTA.
OPaKTUYECKO Habmonars 1 onuChIBaTh 00BEKTHI
/7§41837 npaBwIaMd paboOThl B J1abopaTopuu U N
o0.ru c IIPU NIPOBEACHUU JEMOHCTPALUN U
u puéMaMu obpamieHus c mabopaTOPHBIX OIIBITOB 1o
nabopaTOpHBIM 000pyI0OBaHHEM H3YHCHIIO
ACATETBHOCT patop py. ’ (hU3MYECKHX CBOWCTB  BEIIECTB,
Odus3nyeckue  CBOMCTBa  00BPa3IoB croco0oB
1 YCJIIOBCKAa pastt .
paslieNieHuss  CMeceil  BellecTB.
HEOpraHUYeCKHU3 BEUIECTB-METAIOB U N
[IpoBoauTs XUMHYECKUHT
HEMETAJJIOB. JKCIIEPUMEHT TMpHU  pa3ieiICHUH
N cMeceld (Ha TpUMEpe  OYHCTKH
CriocoOsr pazzenenus cMmeceit N
MTOBapEHHOM COJIN) B XOJI€
(dunpTpoBanue, BBITIAPUBAHHE,

TUCTHILIAIMS, XpoMaTorpad).
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Jlabopamopuvie onvimui:

Uzyyenne u onmcanue (UIMUECKUX
CBOMCTB 00pa3lloOB HEOPraHMYECKUX
BEIIECTB.

Wzyyenne  cmoco0OB  pa3meneHus
(cMmeceif ¢ TOMOIIBIO MarHUTA).
Ipaxkmuueckue pabomoi:
[paktuyeckas padora Ne 1 «IIpaBuia

paboTel B 1abOpPaTOPUH U TNPHEMEI

oOpatueHus c J1a00paTOPHBIM
000pyI0BaHUECM)
IIpaktuueckas pabota Ne 2

«Paznmenenne cmeceit (Ha mpuMepe
OYHCTKH MOBAPEHHOW COJIN)»

npakTHYecKoi padoThr No 2.
CrenoBath npaBHiIaM I10JIb30BAHUS
XHMHUYECKOH Mocy0H 1
71a00paTOpHBIM 000pYJOBAaHHUEM, &
TaKKe MpaBUiIaM 0OpaIIeHust C
XHMHYECKIMH BELIECTBAMHB
COOTBETCTBHMH C HHCTPYKIUEH

IIPY BBITOJTHEHUH TPAKTHIECKOM
pabotsr Ne 1.

BricTpanBath pa3sBépHyTHIC
NHCHbMCHHBICH YCTHBIC OTBETEHI C
OIIOpOH

Ha MH(GOPMAIIHIO U3 yUYeOHUKA U
CIPaBOYHBIX MaTePUAIIOB, TPAMOTHO
HCIOJIb30BaTh U3yYEHHBIN
MOHATUUHBIN

anmnapar Kypca XuMHU

1.2

BemectBa u
XHUMHUUYECKHE

peaxiuu

15

BbubGnaunoreka
HOK
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Mos mikosa
https://lib.mys
chool.edu.ru/c
ontent/31

ATOMBI W MOJNEKYJIbl. XHMHYECKHE
aneMeHTbl. CHMBOJBI  XHMHUYECKUX
aseMeHToB. IIpocThle W CIIOKHBIE
BEIIIECTBA. ATOMHO-MOJIEKYIISIPHOE
yUeHHE.

Xummdeckas (opmyna. BameHTHOCTH
aTOMOB XMMHUYECKHX JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
OTHOCHTeNbHAs aTOMHas Macca.
OTHOCHTENbHAS MOJEKYIApHas Macca.

Maccosast oIS XHUMHYECKOTO

OJICMCHTA B COCAWHCHHUMU.

KomnuectBo BeleCTBa. Mons.
MousipHast macca. Bsanmocss3p
KOJIMYECTBA, MaccChl u qpciia

CTPYKTYPHBIX  €IWHHIl  BEIIECTBA.
Pacuérel mo Qopmynam XUMHUECKUX
COEIMHEHUI.

Om3nyecKue W XUMHYECKUE SBIICHUS.
XuMudeckasi peakiusi U e€ MpU3HAKHU.
3aKOH COXpaHEHUs MacChl BEILIECTB.
XUMHUYECKUE YPABHEHHUSI.

OHpeI[eJ'ISITI) MpU3HAKK XUMHUYCCKUX
peaKIuif, YCIOBHS WX TpPOTEKaAHMS.
OOBACHATD CYINTHOCTh (DPU3UYCCKHUX H
XUMHYECKUX SIBJICHUH C TOYKHU 3pCHUA
ATOMHO-MOJIEKYJISIPHOTO YUEHHS.
Knaccudurnmponats
peakruu (MO YHCIYy M COCTaBy
pearupyomux 1 00pasyroumxcs
BEIIECTB).

XUMHYCCKHUC

CocraBnate  (GopMysnsl  OHHAPHBIX
BEILECTB 1o BaJICHTHOCTH u
OTIpeeNATh BaJICHTHOCTh o
¢dbopmynam  BemecTB. PaccraBisaTh

K03 HUITHEHTHI

B YPaBHCHUAX XMMUYCCKHUX PEAKIIU.
HaOmrogate ¥ ONMCBHIBATE OOBEKTHI
MpU  TIPOBEIIEHUU JIEMOHCTpAIMA U
J1a0OPATOPHBIX OTBITOB.

[IpoBomuTh BBIYUCIICHUS o
dhopMynaM XUMHYCCKUX COCTUHCHUN 1
YpaBHCHUSIMXUMHYECKIX PEaKIIHH.
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Knaccudukarmms XUMHYECKIX peaKIii
(coenuHeHMS, pas3IoKeHus,
3aMeIICHUS,00MEHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnueckue CBOICTBa 00pa3moB
HEOPTaHMYECKUX BEIIECTB — METaJIOB
HMHEMETAILJIOB.

OOpasipl  BEIIECCTB  KOJMYESCTBOM |
MOJTb. dusmyeckue SIBJICHUS
(TaBeHWEe  BOCKA, TasHHE  JIBIA,

pacTupaHue caxapa

B CTyIIKe, KHUICHHE M KOHACHCAIIHS
BOJIBI).

XuMu4ecKue sBIeHus (TOpeHHe CBEYH,
MpOKAJIMBaHWE MEIHOW MPOBOJIOKH,
B3aUMO/ICHCTBUE COBI WIIN Mea

C COJITHOM KHUCJIOTOM).

Ha6mronenre npu3HakoB MPOTEKaHUS

XUMHUYECKUX peakiuil (pas3iokeHue
caxapa, B3auMOJIEUCTBUE CEPHOM

KHCIOTBL ¢  XJIopuaoM  Oapwus,
MOJTydeHHE U Pa3I0KEeHUE THIPOKCHAA

MeIH (1 npu HATpEBaHMH,
B3aUMO/ICHiCTBHUE

xenesa ¢ pactBopom comu menu ().
OnbIT, WUIIOCTPUPYIOUINE  3aKOH
COXpaHEHHMsI MACCHI.

Jlabopamopuvie onvimoi:

Co3nanne Mozenen MOJIEKYJT
(TmapocTepiKHEBHIX).

Omuncanne  (U3MYECKHX  CBOWCTB

00pa3IoB HEOPTraHUIECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJIIIOB.

Ha6monenne dusudeckux (MaBjieHre
BOCKa, TasHHUE Jbla) M XHMHUYECKUX
(ropenne cBeYH, MIPOKAJINBAHUE
MEIHOMNPOBOJIOKH) IBICHUI.
Habmronenne m ommcaHue IPU3HAKOB
MPOTCKAHHUS  XUMHYCCKUX  PCaKIHi

[TpuMeHsITh eCTEeCTBEHHO- Hay4HBIC
METOJbl IO3HaHWs (B TOM 4HCIIE
HaOJIoIeHUE, MOJICIIUPOBAHHE,

9KCTIEPUMEHT M OCHOBHBIC OICpalny
MBICIIUTEIEHON JIeSITeIIbHOCTH
(cpaBHeHHE, KITacCH(pUKATIHS)

BricTpanBath pa3BEpPHYTHIE
MUCbMEHHBIE W YCTHBIE OTBETHI C

onopou

Ha WHPOpPMAIMIO U3 YYCOHHMKA W
CIPaBOYHBIX MAaTepHajoB, TI'PaMOTHO
HCTIOJIb30BaTh HM3YYCHHBIN

HNOHATUMHBIMANIAPAT Kypca XUMUH.




Hroro no pasneny

20

Pa3HbIX THUIIOB.

Boiuucnenus:

OTHOCHUTEIILHOW MOJIEKYJISIPHON MaccChl
BEILECTB, MOJIIPHOW Macchl, MAaccChl
BEIISCTB, MacChl M  KOJIMYECTBa

BEILECTBA; MaccoBOH J01H
XMMHYECKOTO 3JIEMEHTa
nmo  dQopmyne  coeauHeHHs; IO

YpaBHCHUAM  XUMUYCCKHUX peaKHHfIZ
KOJIMYECTBA, MaCChl BCIICCTBa

10 U3BECTHOMY KOJIMYCCTBY, MaccCe
PEarcHTOB WIH MMPOAYKTOB pEAKIINU

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

Bo3zayx.

Kucnopon.
2.1
ITousarue o6

OKCHuJgax

bubmmoreka
LHOK

https://m.edso
0.ru/7f41837c

Bo3nyx — cmech razoB. CocraB
Bo3ayxa. Kucmopom — »dneMeHT
mpocToe  BemiecTBO.  HaxoxmeHue
KHCJIOpoaa

B pupoJe, (uzngeckue u
XUMHUYECKHEe  CBOMcTBa  (peakimuu
ropenusi). Okcunel. [IpumeHeHue
kuciaopoxa. CrocoObl  MONyYEHHS
kuciopoga B jaboparopun  H
poMBIIieHHOCTH. KpyroBopor
kuciopona B npupome. O30H —
ALIOTPOITHAS MO UKATIHS
KHCIOPOAA. Tennosoit ¢ dexr
XUMHUYIECKOM peaxiuy,
TEPMOXUMHUYECKHE YPaBHEHUSI, OK30-

u SHIOTEPMHUUYECKUE peakuuu.
TomnuBo: yroyib u MeTaH. 3arps3HEHUE
BO3MlyXa, YCUJICHHE IapHUKOBOTO
addekra, paspymieHHe  030HOBOTO
CIIOs1.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBennoe OIIpE/EIIEHHE
COJIEP)KaHUSKUCIOPOa B BO3yXeE
[Tonyuenue, coOupanmue,

Hcnonb3oBaTh XHUMHYECKYIO
CHUMBOJIMKY  JUIS  COCTaBJIICHUS
(hopMyn BemIecTB, MOJEKYISIPHBIX
YpaBHEHU XMMHUYECKHUX PEAKIHI C
y4acTHEM KHCIIOPO/a.
XapaxkTtepu3oBaTh (ONHCHIBATH)
cocTaB BO31yXxa, (U3NYECKHE H
XMMHUUYECKHE CBOWCTBa
KHCJIOPOAa, CIIOCOOBI ero
MONy4eHUs, TPUMEHEHHE W
3HaYCHHE B NPUPOJAE U IKUZHU
YeJI0BeKa.

CpaBHUBAaTh  peaknuu

TOPEHUsT U MEJJIEHHOIO

OKHUCIICHHUS.
OOBSICHATD CYILIHOCTb
9KOJIOTHUECKUX npo0irem,
CBA3aHHBIX C  3arps3HCHHEM
BO3yXa.

CrnenoBath mpaBmwiaM 0€30TacHON
pabotel B Jaboparopud TIpHU
HCIIOJIb30BAHHU XUMHUYECKON
NOCY/bl HOOOPYIOBAaHUS, & TAKXKE
IpaBUIaM oOpareHus c
TOPIOYMMH BEIIECTBAMH.
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pacro3HaBaHME M HU3y4€HHE CBOICTB
KHCIOPOAA. HaGmonenue
B3aUMOJICHCTBUS BEIIIECTB c
KHCJIOPOZOM U YCIIOBHUS
BO3HMKHOBEHHS W  IIPEKpaILlCHUsS
ropeHus(moxapa).

Jlabopamopnulii onvim.
O3zHakoMJIeHHE ¢ 00pa3laMH OKCHIOB
HOTIUCAHHE X CBOMCTB.
Ipaxkmuueckas paboma.

Ne 3. Tonydenue u cobupanue
KHCJIOPOJAa, U3YUYEHHUE €T0 CBOUCTB.
Buruucnenusa:

MOJIEKYJIIPHOM Macchl KHUCIOpOAa M
030Ha Ha OCHOBAaHMM aTOMHOH MaccChl
XUMHYECKOT0 3JIEMEHTA;

KOJINYECTBa, MacCHI BEL[ECTBA

T10 YPaBHEHUSIM XUMHUECKHUX PEAKIMH

IInanupoBaTh ¥ OCYIIECTBIATh HA
MpaKTHKE XUMHYECKHE
9KCIEPUMEHTH, MPOBOANTH
HaOMIOZCHUs, JenaTh BBIBOJABI MO
pe3yabpTaTaM 3KCIIepUMEHTa

IpU  IPOBEJCHUH J1a0OPATOPHBIX
OTIBITOBH TIPAKTUYECKON pabOTHI.

Brrauciaars KOJINYECTBO
BEIlECTBa, 00BEM Trasza II0
hopmymam.

YyacTBOBaTh B COBMECTHOM
paboTeB rpymime.

BrictpauBats pa3BEPHYTHIE
MUCbMEHHBIC U YCTHBIE OTBETHI C
OIIOpOH

Ha MH(pOpMAIMIO U3 y4yeOHHKA U
CIPaBOYHBIX MaTepHalloB,
TPaMOTHO HCIONb30BaTh

M3Y4YECHHBIN MOHATUIHBIAANIapaT
Kypca XUMHH

2.2

Bonopon.
[TonsiTHE O
KHUCJIOTaxX U

COJIIX

BbubGnauoreka
I[HOK
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Bomopon — osimemMeHT U mpocToe
BemecTBo. Haxosxaenue Boopoaa
B IpUpoae, (huzngeckue u

XUMHUYECKHE CBOWCTBA, NpPUMEHEHHE,
CrocoOBl  monyyeHus. Kucmoter wu
COJIN.

Mousipablii 00bE€M Ta30B. Pacd€rsl mmo
XUMHUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[omyuenne, cobOupanue u

pacro3HaBaHHE BOAOPO/IA.
BsaumoneiictBue BOJIOpOJIa C
okcugommen (11).

Jlabopamopuwiii onvim:
BzaumoneiictBre KHUCTIOT c
MeTaJlJIaMU.

Ilpaxmuueckas paboma:.

Ne 4. Tlonmyuenne wu coOupanwue
BOJIOPO/Ia,M3yYCHUE €O CBOWCTB.
Boiuucnenus:

PackpeiBaTh ~ CMBICI  H3y4YaeMbIX
MOHATUH W TPUMEHSTH 3TH TIOHATHS
IIPY OIIMCAaHWUU CBOMCTB BEIIECTB M MX
MIpeBpALLEHUH.

XapakTepHu3oBaTh (omrHCHIBATB)
(u3nueckue U XMMHUYECKHE CBOMCTBA
BOJIOPO/IA, CIIOCOOBI €ro IIOJTydeHHUs,
MPUMEHEHHE.

Cobupates npubOp IS TOJydeHUs
BOJIOpOJIA.

Hcnonb3oBaTh XUMHUUYECKYIO
CHUMBOJIMKY JIJIsI COCTaBJICHHS (GOpMYIT
BEILIECTB, MOJICKYJSIPHBIX YpPaBHCHHIA
XUMHUYECKHX DPEaKIUi ¢ YydacTHem
BOJIOPO/IA.

Beruncnsrs MOJISIpHYIO Mmaccy
BEIECTB;  KOJMYECTBO  BEIECTBa,
00BEM rasa, Maccy BEIECTBa;
[TpoBoanTb pacyérsl MO YpaBHEHUSIM
XMUMHUYECKHX PEaKIUH: KOJINYECTBa,
00BEMa, MacCel  BEIIeECTBA 11O
M3BECTHOMY KOJIMYECTBY, OO0BEMY,
Macce pEareHTOB MM IIPOIYKTOB
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00bEéMa, KOIMYECTBa BEIIECTBA ra3alo
€ro U3BECTHOMY KOJIMYECTBY BEIECTBA
i 00BEMY;

00BEMOB  Ta3oB MO  ypaBHEHHIO

peaxIy Ha OCHOBE 3aKOHA 0OBEMHBIX

OTHOIIICHUITa30B

peaKxIuy.
CnenmoBath mpaBwiaM  0Oe30macHOU
paboTel B Ja0OpaTopuu  IpH
WCITIOJIb30BAaHUM XAMHUYECKOW TOCY/IBI
1 000pyJIOBaHUs, a TaKkKe IpaBUIaM
oOpalleHusi ¢ TOPIOYUMH BEIISCTBAMHU

B OFITY.

[InaHWpoBaTE M OCYLIECTBIATH Ha
NPaKTHKe XUMHYECKHe
IKCHIEPHMEHTBI,

NpPOBOJMTh  HAOJIOJCHHSA,  JeNaTh
BBIBOJIBI o pe3yabTaTam
IKCIICPHMEHTA.

Y4acTBOBaTH B COBMECTHOM paboTe
B IpyIIIe

2.3

Bona.
PacTtBOpBI.
TTousitue 00

OCHOBAHHUAX

bubmmoreka
HOK

https://m.edso
0.ru/7f41837c

dusnueckue cBoiicTBa BOALL. Bopga
KaKk  pacTBOpPHUTENb.  XUMHYECKUE
CBOMCTBA BOJIBI.

OcHoBaHHA. PacTBOpEI. Ponp
pacTBOpOB B MPHUPOAE W B KHU3HU
yenoBeka. KpyroBopot Bojbl

B NpuUpoJe. 3arps3HEHHUE MPUPOIAHBIX
BoA. OxpaHa M OYHMCTKAa NPUPOIHBIX
Boa. Hacelmennbsie ¥ HeHaCHIIIICHHEIC
pactBopsbl. PacTBopuMOCTh BeleCTB

B BoJle. MaccoBasl IOJIs BEIIECTBA B
pactBope.

Xumuueckuit 3kcnepumenm:
Jlemoncmpayuu:

PacTBOpeHHe BemecTB C pa3auvaHON
PacTBOPUMOCTHIO.

BsaumoneiictBue BOJBI ¢ MeETaIaMU
(HaTpHeM U KaJbIFEeM).
HccnenoBanue pacTBOpPOB KHUCIOT U
eJIoued ¢ MOMOLIbI0 HMHAUKATOPOB.
Jlabopamopnvle onvimol
HccnenoBanue 0COOCHHOCTEH
pacTBOpEHUS] BEILUECTB C pPa3IUYHOMN
pPacTBOPUMOCTBIO.

IIpuroroBnenue pacTBOPOB

C ONpeneNéHHOM MaccoBOM moJei
pacTBOPEHHOTO BEIIECTBRA.

PackpeiBaTh ~ CMBICIT  H3y4YaeMBIX
MOHATUH W TPUMEHSATH 3TH TOHATHS
IIPU OIIMICAHWHY CBOMCTB BEIIECTB M MX
MIpeBpALLEHUH.

XapakTepuzoBath  (QU3MYECKHE U
XMMHUYECKHE CBOWCTBA BOJBI, €€ POJb
KaK pacTBOpHUTENI B  MPUPOIHBIX
nporeccax. CocCTaBiIATh ypaBHEHHUS
XMMHUYECKHX peaKkIui C ydacTHeM
BOJIBL.

OOBSICHITH CYIIHOCTh KOJIOTHUECKHUX
npo0OJieM, CBS3aHHBIX C 3arpsi3HEHHEM
NPUPOJHBIX BOJ, CHOCOOBI OYHMCTKH
BOJIbI OT IpUMECEH, MEphl 10 OXpaHe
BOJ

OT 3arpsI3HEHUS.

[InaHupoBaTh U OCYIIECTBIATH Ha
MIPAaKTUKE XUMHUYECKNE

9KCICPUMEHTBI, MPOBOIUTH
HaOJIfOZeHNsI, JenaTh BBIBOABI 10
pe3yabTatam

9KCIHEPUMEHTa  [PH  MPOBEICHUU
1abopaTOPHBIX OTIBITOB u
MPAaKTUICCKONPAOOTHI.

CrienoBarh mpaBwiaM — 0e30IacHOM
paborsl B jaboparopud  HpHU
UCIIOJIb30BAaHUN XMMHUUYECKOH MOCY/BI
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2.4

OCHOBHBIE
KJIaCChI
HEOpPTraHWYEeC
KHUX

COEeIMHEHUN

11

buobmmoreka
[HOK

https://m.edso
0.ru/7f41837c

Mos mikoia
https://lib.mys
chool.edu.ru/c
ontent/1736

Ipaxkmuueckas paboma
Ne 5. TlpurotosieHue pacTBOPOB
C ompeaenéHHOW MaccoBOM monei

PacTBOPEHHOIO BEILIECTBA.
Buruucnenus:
c HCHOJIb30BaHUEM MOHATHS

«MaccoBasg  JONs  BelIeCTBa B
pacTBope»

Knaccudukarys HEOPraHUYECKUX
COCIUHEHUM. Oxkcupl.
Knaccudukarust OKCH/IOB:
coJieoOpasyromnrie (ocHOBHBIE,
KHCJIOTHEIE, amMQpoTepHBIC) "

HeconeoOpasytomue. HomeHnkmarypa
okcuioB. PU3NYECKHEe U XUMHYECKHE
CBOMCTBA  OKCHJIOB. ITonyuenue
OKCH/IOB. OcHOBaHUSL.
Knaccuukanuss oCHOBaHHIA: METOUN
1 HEpacTBOPUMBIE OCHOBAHHUS.
Homenknatypa OCHOBaHHUHU.
®dusnyeckre 1 XMMHUYECKHE CBOHCTBA
OCHOBaHUH.

ITonyueHue ocHOBaHMIA.

Kucnorsl.  Knaccudukanms Kucior.
Homenknarypa kucnor. dusuueckue
1 XUMHWYECKHE CBOMCTBAa KUCIOT. Psn
axktuBHocTH MetauioB H.H. beketosa.
[Nomyuenne KucnoT.

Comu. Homenknarypa COJICH.
du3nuecKkue 1 XUMHUECKUE CBOUCTBA
coneil. [lomryuenue comneit.
I'eneTHueckast CBSI3p MEXIy KIacCcaMH
HEOPTraHUUYECKUX COCAUHEHUH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OO0pasnpl HEOPTaHWYECKHX BEIIECTB
Pa3IMYHbIX KIIACCOB.

no0OpyI0BaHHMSI.

[TpoBoauThH BBIYHCIICHUSI c
OpUMEHEHHEM TIOHATHS — «MaccoBast
JIOJIS1 BEILIECTBA

B PacTBOpE».

BricTpanBath pa3BEPHYTHIE
MICBMEHHBIE M YCTHBIE OTBETHI C
ONOopoH

Ha HHPOPMALHIO U3 YIeOHUKA U
CIPaBOYHBIX MAaTEpPHUANIOB, TI'PaMOTHO
HCTIONB30BaTh H3y4YEHHBIN
MOHATHIHBIMaNmapaT Kypca XUMUHU
Knaccudunuporatsb H3ydacMbIe
BEIIIeCTBA 10 COCTAaBY U CBOICTBaM.
CocraBnsate  GOpPMyIBl  OKCHIOB,
KHCJIOT, OCHOBaHHH, COJIEH U HA3bIBATh
ux

MO MEXTyHAapOAHOM HOMEHKIIATYpE.
IIporHo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIMMX XHMHYECKUX
CBOWCTB M3YYEHHBIX KIIACCOB/TPYIII
BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSL.

CocTaBmsiTh MOJIEKYIISIPHBIC
ypaBHEHUS peakumi,
WUTIOCTPUPYIOIIUX XUMHYECKHE

CBOHCTBA M  CHOCOOBI  TOJIyYEHUS
BEHICCTB U3YUYCHHBIX

KJIaCCOB/TPYIII, a TaKKe
MOATBEP K JAIOIINX T€HETHYECKYIO
B3aNMOCBA3b MEXIY HUMU.

HpOI/ISBO}II/ITB BBIYUCJICHUA

T10 YpaBHCHUAM XUMHUYECKUX peaKuHﬁ.
HHaHI/IpOBaTB U OCYHECCTBIATH Ha
MPAKTUKE XUMHUYCCKUC

JKCIIEPUMEHTHI, MPOBOJIUTH
HaOJIfofeHns, JejJaTh BBIBOABI IO
pe3yapTaTamMm

OKCIICPUMCEHTA IPU MPOBCACHUN

J'Ia60paTOpHI>IX OIIBITOB u
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Pa3nea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckas cucrema

xumudecknx ieMmeHnToB JI. U. MenaeneeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE Pe€akIuu

OnbITHI, WUTIOCTPUPYIOILUE
XUMHYECKHE  CBONCTBa KJIacCOB
HEOPTraHUYECKUX BEIIECTB.
Jlabopamopnvlie onvimsl OnipenienieHne
pacTBOpPOB KHUCIOT M INEJIoYed ¢
MTOMOILBIO HHIUKATOPOB.

W3yuyenue B3auMoaecTBUS KUCIOT

c MeTaJllaMHu, peakuui
HEHUTpanu3aLuu.

B3aumopnelictBue pacTBOopa CEpHOU
KUCTOTHI ¢ okcuaom meu (11).
[omyuenue HEPaCTBOPUMBIX
OCHOBaHUIL.

BrITecHeHre OHOTO MeTaia JApyruM
13 pacTBOpa COJH.

IIpakmuueckas paboma

Ne 6. PemieHue 3KcrepUMEHTAIbHBIX
3a1a4 1o Teme «BakHeHye Kiaccel
HEOPTraHWYECKUX COCTUHECHUII.
Buiuucnenus:

110 YPaBHEHUSAM XMMHUYECKON peaKI1u:
KOJIMYecTBa  BEHIeCTBa,  00bEMa,
Macchl IO U3BECTHOMY KOJIMYECTBY
BEIIIECTBa, 00BEMY, Macce pPearcHTOB
WIH

MIPOAYKTOB PEAKIUU

HepBBIG IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I

MPaKTHYECKUX padoT.

CnenmoBath mpaBmiaM 0e30macHOM
paboThI B 1abopaTopum

OpY  HCIIOJB30BAHHHM  XUMHYECKOMH
MOCYIbI U 000PYHOBAHHUS.
BricTpanBath pa3BEpPHYTHIE
NUCbMCHHBIE M YCTHBIE OTBETHl C
onopoit

Ha WHPOPMAIMIO U3 YYeOHHMKA W

CIIPABOYHBIX MATCpUAJIOB, TI'PAMOTHO
HCIIOJIB30BATh PI3y‘I€HHbII>‘I

MOHATHHHBIMANIIAPAT Kypca XMMUN

PaCKpBIBaTB CMBICJT IEPHUOJANYECKOro

[Tepuoanuec bubnunoreka
XMUMHUUYECKUX DJIEeMEHTOB. [lOHATHE O = 3aKOHa.
KIi 3aK0H 1 1IOK rpymnmax CXOJTHBIX 9eMeHTOB | ONHCBHIBATH CTPOCHUE TAOIHIIbI
3.1 7 (LIeN0YHBIE U IEI0YHO3EeMETbHbIC «[lepuoandeckas cucrema
[Tepuomuuec httr_)s;//m_edso METaJlTbl, TAJIOTCHbI, HHEPTHBIC Ta3bl). | XUMHYECKHX 2JIEMEHTOB JN.
DNEeMEHTHI, KOTOpBIC obpasyroT | MenueneeBay.
Kas cucremMa 0.ru/7f41837C ' amdorepHble OKCHABI W THAPOKCHIBL = MOIEIHPOBATE  CTPOCHHE  aTOMA,
Ilepuoanueckuii 3aKOH. | JHEPTreTHYECKHUX YPOBHEH u
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XUMHUYCCKUX
3JIEMEHTOB
. W.
Menpaeneena.
Crpoenue

aTomMa

Hepnonnqecxaﬂ CUCTEMAa XUMHUYCCKHX
9JICMCHTOB

JINGE Menneneesa.
Kopotkonepuognas u
JUTMHHOTIEpUOIHAS hopMeI
Ilepnoguueckoit CHCTEMBI
XAMHYICCKUX 3JIEMEHTOB J.H.

MengeneeBa. Ilepuonsl U TpyIIBL.
DU3NYECKUl CMBICI

MOPSAKOBOTO  HOMeEpa, HOMEpPOB
TIEPHUOIaN TPYIIIEI SJIEMCHTA.
Ctpoenue atoMoB. CocTaB aTOMHBIX
snep. W3oTomsL. DJEKTPOHBI.
CtpoeHue 5IEKTPOHHBIX 000JOYEK
atomoB nepBbix 20  XMMHuUECKHX
aneMeHTOoB llepuoauueckoi cucTeMsbl
JA.M. MengeneeBa. XapakTepUCTUKa
XAMHYECKOTO JIEMEHTa

o ero mojoxeHuio B [lepronndeckoit
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUS Pajiyca
aTOMOB ~ XHMHUYECKHX  DJIEMCHTOB,
METAJUINYECKUX M HEMETaJUINYeCKHUX
CBOWCTB IO TPYIIIaM U IepHOJaM.
3nauenue I[lepuomnuyeckoro 3akoHa U
Ilepuonuueckoit CHCTEMBI
XUMHWYECKHX 3JIEMEHTOB JJISI Pa3BUTHS
HAYKH U

npaktuku. JI.J1. MenneneeB — y4€Hblii
UTPaKIaHUH.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

BsaumMopelicTBue IHIPOKCUAA LIUHKA C
pacTBOpaMu KHUCIIOT U HIETOYEH.
MonenupoBaHue CTPOSHHUS MOJEKYIT
IIpY TMOMOIIM PHUCYHKOB, MOJEIEH,
9IEKTPOHHBIX M CTPYKTYPHBIX (hopmyit.
Tabmma «[lepuogudeckas cucreMa
XAUMHWYECKHX JIEMEHTOB

.. Menneneenay.

Jlabopamopuuie onvimoi
OsHakoMJIeHHE ¢ 00pa3aMu METAIOB
HMHEMETAJIOB

MOJYPOBHEH NPH HOMOIIN PHUCYHKOB,
JIEKTPOHHBIX

KOHQUTypanuii W BJIEKTPOHHO-
rpaduueckux Gopmyi.

[MosicuATs pu3NUECKHid CMBICT
MOPSIAKOBOTO ~ HOMEpa,  HOMEPOB
MEpPHO/Iau IPYIIIHI SIEMEHTA.
XapakTepu3oBaTh XUMHUYECKHE
3JIEMEHTHl HEPBBIX TPEX MEPHOIOB,
KaJluH, KaJdblUil U UX COEAUHEHHUS IO
TIOJIO’KEHHIO

B Ilepuomuueckoir cucreme JI.H.
Menpeneesa.

OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHHH  CBOMCTB ~ XHMHYECKHX
9JIEMEHTOB  (M3MEHEHHE  paJnyCOB
aTOMOB,  DJIEKTPOOTPHUIIATEIBHOCTH,
BJICHTHOCTH) U X COCIMHCHHIN

B IIpeAenax MajblX IIepHOJOB U
TIABHBIX ~ MOJAIPYHII € y4€TOM
CTPOCHHMS UX

aTOMOB; Y4YacTBOBAaTh B COBMECTHOM
paboTeB mape WK rpyrre.

BrictpauBath pa3BEpPHYTHIE
MIUCbMEHHBIE U YCTHBIE OTBETHI C
OIIOpOH

Ha WHPOPMAILMIO U3 YYCOHHKA W
JPYTrUX HCTOYHHUKOB, B TOM YHCIIE
Wntepnera




Xumuueckast  cBsizb.  KoBaneHTHas
(TonsipHAas M HENOJISIPHAs) CBSI3b.
DNEKTPOOTPULIATENILHOCTD
XMMHUUYECKUX3JIeMEHTOB. MloHHas CBSI3b.

CremnieHp

OKHCJICHUS. OKHUCITUTENBHO-
BOCCTQHOBUTEJIEHBIE peaxIuu.
IIpoueccel OKUCJICHHUS u
BoccTaHoBNeHUs.  Oxucnaurenun U
BOCCTAHOBUTEIIH.

PackpriBaTh CMBICII H3y4aeMbIX
MOHSTHH.

OnpenensiTe BUJ XUMUYECKOH CBSI3U B
COEIMHECHUH.

MopenupoBaTb CTPOCHHE  MOJEKYI
IpH TIOMOIIA PHCYHKOB, MOJETCH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYIT
Hcnons3oBaTh XUMHYECKYIO
CHUMBOJIMKY JUISI COCTAaBIICHUS (OPMYII
BEIIECTB, JJIEKTPOHHOTO  OanaHca
peakuui.

XuMUIecKas XUMHUCCKUI 3KCTIICPUMEHT: H3YUCHHE OnpelenaT  CTeNeHb  OKHCTCHMS
0o0pa3loB  BEIIECTB  METAIOB U
. aTOMOB XHMHYECKHX DIIEMEHTOB II0
CBSI3b. HEMETAJIJIOB, B3aUMOICHCTBUE bOPMYIAM W COCTARIATH OPMYJIBI
Bubauoreka THAPOKCHJIA IIMHKa C pacTBOpaMu .
OKuciIuTenb KHCJIIOT W  IIeJIoYer MPOBEIACHUEC 6HHapHHX COCMTCHII TIO  CTCICHH
LIOK ’ OKHCJIEHHS ~ aTOMOB  XHMHYECKHX
39 HO- 10 OTIBITOB, HIUTIOCTPUPYIOUIMX PUMEPBL oo ain s
httQSZ //m.edso = OKHMCIHTEINBHO-BOCCTAHOBHTEBHBIX Onpeensats OKHCIIHTEND u
BOCCTAHOBUT peaxiuit (ropenue, PCaKIuU | poccTaHOBUTEND. PaccraBnsate
0.ru/7f41837c  pasnoKeHus, COCIUHCHI). KO3QHUIUEHTEI B CXeMaX MpPOCTHIX
CJIbHBIC Xumuueckuii IKCnepuMenn: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
Hemoncmpayuu: peakuuMidi  METOJOM  BJIEKTPOHHOT'O
pcakuunmn OIBITHI, MILTIOCTPUPYIOIIME NPUMEPHl  GanaHca.
OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX HaOmonaTh XMMHUYECKUE OIBITHI 110
peaxiuii (ropeHue, peakiuu IUIaHy, aHAJIM3UPOBaTh M  JejaTh
pasnoKeHus!, COETMHEHNS ) BBIBO/IbI.
HcnonwzoBare UKT nns  co3manus
MOJIeNieH, TOJTOTOBKH MPE3CHTAIHIA,
JIOKJTAJIOB 110 TEME.
BrictpanBath pa3BEpHYTEIC
MUCBMEHHBIE W YCTHBIE OTBETHI C
oropoii Ha HHpoOpMaNHUIO U3 yueOHUKA
U IPYTHX
HCTOYHHUKOB, B TOM uuciie HTepHeTa
bubnuoreka
IOK
Hroro no pazneny 17
https://m.edso
0.ru/7f41837c
OBILEE 68
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KOJIMYECTBO
YACOB I10
ITPOTPAMME




9 KJIACC

Kouanvecrso yacoB DJIeKTPOHHbBIE Copaep:xanue 00y4eHust OcHoBHBIE
HaumenoBanue BUJIBI IEATEITLHOCTH
Ne (uudposbie)
pa3aesioB ¥ TeM KonTpoubn IpakTnyeckn 00yJaroIuxcs
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMMel ble padoThI e padoTsI
pecypchl
Pa3nes 1. BemecTBo U XMH4yecKkme peakiun
[Mepuoanueckuii 3aKOH. = XapaKTepH30BaTh XUMHUYECKUE
[Teproanaeckas CHCTEMA | 3JEMEHTHl  MEPBBIX TpEéx
XUMHUUYECKHX DJIEMEHTOB TICPHOMOB, KalHs U KaJIbLIHUAIIO
AWM. Mengpeneepa. CTpoeHue  wux I0JIOKEHHUIO B
aToMOB.  3akoHOMepHOCTH B | [lepuonmmueckoit cucteme [l.
A3MEHEHUN cBoWcTB | U. Menneneena.
XMMHUYECKHUX anemeHToB | Krnaccugumnmposarts u
MEePBBIX TPEX MEPUOJOB, Kalus, = HA3bIBATH HEOpraHUYecKHue
KalblMsl U WX COEAMHEHUH B | BEIlECTBA M3YYEHHBIXKIIACCOB.
COOTBETCTBUH OnwuceiBaTh obmue
IToBTOpEHME U N
p C TIOJIOKEHHMEM DIIEMEHTOB XUMHYICCKUE CBOUCTBA
o BEIIECTB PA3INYHBIX KJIACCOB
yriayoneHue Bubmoreka IIOK B Iepromnseckoii cucreme u PO P L
CTPOCHHEMHX ATOMO. TIOJTBEPKAAThH CBOHCTBa
% : NpUMepaMu  MOJIEKYJISIPHBIX
1.1 3HAHUU OCHOBHBIX 5 1 https://m.eds00.1U/7  crpocrne  Bemectsa:  mumer  "PUMEPAM! yIsp
XMMHUYECKON  CBSI3U Tunpr | YPABHCHHH XAMHHCCKIX
pas3nennoB Kypca 8 f41a636 N peakuui.
KPHUCTAJUTHYECKHUX penéToK, .
. OmnpenensiTe BHJ XUMHYECKOI
KJacca 3aBUCHMOCTH CBOWCTB BELIECTBA .
. | CBSI3M M THIl KPHUCTAJUTMYECKOU
OT THUNA  KPUCTAIIMYECKOH

PEIIETKH W BUJA XHUMHUYECKOMH
CBSI3H.

Knaccugukarus "
HOMEHKJIaTypa HEOPTaHHMYECKUX
BEIICCTB. XUMUYECKIECBOMCTBA

BCIICCTB, OTHOCAIIUXCA
K Pa3IMIHbIM Kj1accaM

HEOPraHNYCCKUX

PEIIETKY BELECTBA.
IIpornosupoBath CBOMCTBa
BEILIECTB B 3aBUCUMOCTH OT UX
CTPOCHHUSL.

BricTpauBats pa3BEpHYThIE
MUCbMEHHBIE U YCTHBIE OTBETHI
C onopou

Ha nHpOpManmio u3 ydeOHHKA
U CIPAaBOYHBIX MaTepHUAJIOB,
TrpaMOTHO UCTIONb30BaTh
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1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX

peakuui

bubmmoreka [IOK
https://m.edsoo.ru/7
f41a636

COCIUHCHUH, reHeTH4ecKas
CBS3bHEOPTaHNYECKHUX BEUIECTB.

Xumuueckuil sxcnepumenm:
Jemoncmpayuu:

O3HAaKOMJICHHE C  MOJCISIMH
KPUCTAINIMYECKUX PEIIETOK
HEOPTraHMYECKUX BELIECTB —
METaJUIOB | HEMETaJJIOB
(rpadura m ammasa), CIOKHBIX
BEIIIECTB (XJIOpHIa HATPHs)
Krnaccudukanus  XuMHYECKHX
peaknuii o Pa3IHIHBIM
IIpU3HAKaM (II0 YUCITy U COCTaBy
Y4YaCTBYIOLIUX B peaxkuuu

BEILICCTB, o TEIUIOBOMY
3hdexTy, M0  HU3MCHCHHUIO
CTEICHEeH OKHCJICHHS

XMMHUYECKHX  JJIEMEHTOB, IIO
o0paTUMOCTH, 10  YYacTHIO
KaTaJau3aTopa). OK30- u
9HIO0TEPMHUYECKHE peaxuuuy,
TEPMOXUMHUYECKUE YPABHEHUS.

IonsTHE 0 CKOpOCTH
xuMmuueckol peakuuu. Ilonstue
00 00paTUMBIX U HEOOPATUMBIX

XAMHAYECKUX peaKnusx.
I[loHaTHe O TOMOIEHHBIX U
reTepOTreHHBIX peaKIusx.
ITonsiTue o KaTamuse.

ITousarue 0 XHUMHYECKOM
PaBHOBECHH. ®daxTophl,
BIIUSIOIINE Ha CKOpOCTh
XUMHYECKOH peakuuu "
MOJIOKEHNE XHUMHYECKOTO
paBHOBeECHSL.

OKHUCIIUTENBHO-

BOCCTAHOBUTEIbHBIC  PEaKIIHH,
DJIEKTPOHHBIH OaaHc
OKHCJIUTEIBHO-

H3Y4EHHBIN TIOHATUIHBIN
amnmnapar Kypca XUMHH

PackpsiBaTh CMBICIT
HU3y4aeMBbIX MOHATHH u
IPUMEHATh 3TU IOHATHUS IIPU
OINHCAaHWU CBOWCTB BEHIECTB H

ux MpeBpaleHUN.
Knaccudumumposatsb

XUMHYECKHE  peakuu  II0
Ppa3THYHBIM MIPHU3HAKAM.
VYcranaBnuBaTh 3aBHCHUMOCTb
CKOpPOCTH XUMHYIECKOH

peakumM ~ OT  pa3JIUYHBIX
¢daxropoB.  IIporHosupoBaTb

BO3MOXHOCTH MMPOTCKaHUA
XUMHYCCKUX HpeBpaH.IGHI/Iﬁ B
Pa3IMIHBIX YCJIOBHUAX.

OnpenensiTh OKUCIUTENb |
BoccTaHoBuTens B OBP.

CocraBisiTh ANIEKTPOHHBIN
Oananc peakuu. [1pou3BOIUTE
BBIUUCIICHHUS 110 XHMHYCCKHM
ypaBHCHHSM. Y4YacTBOBAaTh B
COBMECTHOH paboTeB mape Win
rpyIre. BrictpanBats
pa3BEPHYThIC MHUCHMEHHBIC |
YCTHBIE OTBETHI C OIIOPOMl Ha
vHpOpMALUIO U3 y4cOHUKA H
CIPaBOYHBIX MaTepHaJoB,
TPaMOTHO HCTIOJTb30BaTh
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BOCCTaHOBUTEIHHOM
peakuuu. CocTaBieHue
YpaBHEHUI

OKHUCIIHUTEIHHO-
BOCCTaHOBUTEIBHBIX
peakuui c
HCTIOJIb30BaHUEM

METOZa AIIEKTPOHHOTO
OayraHca.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
Uccnenoanue
3aBUCHMOCTH CKOpOCTH
XUMHYECKOH pEeakIud OT
BO3JEHCTBUS  Pa3IUYHBIX
(hakTopoB. OnbITHI,
WLTIOCTPUPYIOIITHE
MpUMEPEl  OKUCIUTEIHHO-
BOCCTAaHOBUTCJIIbHBIX
peaxmmit (ropenwue,
peaxun pa3IoKeHus,
COeIMHEHUSN).

Buiuucnenus:

KOJIMYECTBA BEIIEeCTBA,
00BEMa M MacChl pearcHTOB
WA MIPOAYKTOB o
YpaBHCHUAM XUMHUYCCKUX
peaxiui

H3Y4EHHBIN MOHATUIHBIN
amnnapar Kypca XUuMHH

13

DIEKTPOIIUTHYECK
asi TUCCOLMAIIHSL.
XUMHUYECKHE
peakiuu B

pacTBopax

10

bubnuoreka [IOK
https://m.edsoo.ru/7
412636

Teopuss  3IEKTPOIUTUYECKOM
JUCCOLMALUU. DIEKTPOIUTHl U

HEBJIEKTPOJIUTHI. KatnoHsl,
AHUOHBI. MexaHu3M
JIACCOITALIHT BEIIECTB c
pa3IMYHBIMU BUJIAMU

xuMmuyecko cBs3u. CreneHb
JUCCOLIMAIIAH. CuipHBIE W
citabble 3JMCKTPOIUTHL. Peakiuu
HOHHOTO oOOMeHa. YcCIOBHS
MPOTEKAaHUsI PEAKIIUH HOHHOTO

PackpsiBaTh CMBICJI
HU3ydaeMbIX TMOHSTHUI, a TakxKe
CMBICTT TEeOpUu
3JIEKTPOJIUTHUECKOMN
JIMCCOLIAALINY. OOBSICHATD
TIPUYKHBI
JJIEKTPONIPOBOJHOCTH BOJHBIX
pacTBOpOB BELIECTB,
pasnuyath ciaabbie U CHIIbHBIC
SIEKTPOIUTEI CocTaBisaTh

YpaBHECHUA JUCconranuu
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oOMeHa, TOJTHBIE u
COKpAIIEHHbIE HOHHBIE
ypaBHeHHs peakiii. CBoWcTBa
KHCJIOT, OCHOBAaHHUH M CcOJIell B

cBETE  MpeACTaBlIeHUl 00
3NEKTPOJIUTUIECKOM
muccoranuy.  KadecTBeHHBIE

peakuuu Ha WOHBL. [loHsATHE O
ruaposn3e coner. Xumuueckui
IKCnepumenm:
Jlemoncmpayuu:
Uccnenoanue
ANEKTPOIPOBOTHOCTH
pacTBOpOB BEIIECTB, MpoIriecca
JIUCCOLIMAIIMY KHUCTIOT, Iefiouei

u coneit (BO3MOXKHO
HCTIONIb30BAHHE

BHIEOMATEPUATIOB). OmneITHI,
WITIOCTPUPYIONIUE  TPHU3HAKH

MPOTEKaHUsI PEaKIUil MOHHOTO
oOMeHa (0Opa3oBaHHE OcCajKa,
BBIJIETICHUE Tra3a, oOpa3zoBaHUe

BOJIBI). PacnosnaBanue
HEOPraHMYECKHUX BELIECTB C
IOMOUIBIO KaueCTBEHHBIX
peaxkuui Ha HOHBI.

Jlabopamopmuuwiil onvim:
N3zyqenue MPU3HAKOB
MPOTEKaHUsl PEaKIUHd HOHHOTO
obOMeHa B pacTBopax
IIEKTPOIUTOB (C 0OpazoBaHUEM
ocajika, BBIJETIEHHEM  rasa,
00pa3oBaHHEM BOJHI).
Ipaxmuueckas paboma: Ne 1.
Pelenne 3KCIIEpUMEHTAIBHBIX
3a7a4 10 TeMe.

Buviuucnenus:
[0 YpaBHEHUSAM XUMHUYECKHX

KHUCJIOT, IIelouYed | COJieH,

MOJIHBIE W COKpall€HHbIE
HOHHBIC YpaBHCHHS
XUMHUYECKHAX peakumii
HOHHOTO OOMEHa, KpaTKue

WOHHBIC YPaBHEHHS IPOCTHIX
peakuui THIpoaM3a  CoJEH.
XapakTepHuzoBaTth ob1ue
XUMHUYECKHUE CBOMCTBa
BEIICCTB PA3IMIHBIX KIACCOB
Ha OCHOBE TEOpHH
3JIEKTPOIUTHUECKOMN

IUCCOIIMAITNH;, ITONTBEPKAATh
CBOWCTBa pUMepaMu
MOJICKYJIAPHBIX u HOHHBIX
ypaBHEHUN XUMHYECKUX
peakuui. Pemats
OKCIICPUMECHTAJIbHBIC 3aJa4u
no Tteme. IlnanupoBaTh u
OCYIIECCTBIITh HA TPAKTHKE
XAMHYECKHE JKCIIEPHMEHTHI,
MPOBOJIUTH HaOJIIOCHUS,
JenaThb BBIBOJIBI o
pe3ynpTataM  SKCIEpUMEHTA
pu MPOBENECHUU
nabopaTOpHBIX  OMBITOB U
MIPaKTHICCKIX paboT.
CnenmoBatb MpaBHIaM
6e30macHOM paboThl B
nabopaTopun npu
HCTOJB30BaHUN  XHUMHUYECKOH
mocyasl ®W  00OpYIOBAaHMS.
HpOBO}II/ITB BBIYUCJICHUA II0
XUMHYECKIM YpaBHCHHSM.
YuacTBOoBaTh B COBMECTHOM
paboTe B Tape WM TpYIIIE.
BricTpanBath  pa3BEpHYTHIC
MMMCHbMCHHBICU YCTHBIC OTBETHI
C Omopor Ha WHPOPMAITHIO U3




peakuui yueOHHKa u JIpYyrux
HNCTOYHUKOB I/IH(l)OpMaHI/II/I, B
ToM uncnellurepHera
Hroro mo pazaeny 19
Pa3pen 2. HemeTa/uIbI M HX COeTUHEHU ST
Oo6mas xapakTepuctuka =~ OOBICHATH oOrrue
TaJIOT'CHOB. OCOGGHHOCTI/I 3aKOHOMEPHOCTU B UBSMCHCHUU

OO61as xapakTepucTHKa
2.1 XUMHUYECKUX DIIEMEHTOB

VIIA-rpynnsl. ["anorenst

1
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CTPOCHHUS aTOMOB, XapaKTCPHBIC
creneHu okucienus. CTpoeHue
u (huzngeckue CBO¥icTBa
MIPOCTHIX BEIIECTB — TaJIOTCHOB.
XumMu4eckue  CBOMCTBa  Ha
nmpuMepe xJopa
(B3auMOZCHCTBIE C METaIaMH,
HEMeETaJlJIaMH, IEI0YaMHu).

X10poBOIOPOI. ComstHast
KHUCJIOTa, XUMHUUECKHE
CBOICTBA, NIOJIy4€HHUE,

npuMeHeHue. JleiictBue xiopa
¥ XJOPOBOJIOPOJIa Ha OPTaHU3M
JeJoBeKa. Baxxueitmmue
XJIOpUABI W WX HaXO0XICHHE B
MIPHUPOE.

Xumuueckuii IKcnepumenm:

Lemoncmpayuu:

OnBITH, OTpa’KaromIxe
¢usngeckue u

XUMUYECKHE CBOMCTBa
TraJJoreHOB M WX COCOUHCHHM
(BO3MOXKHO HCIOJIb30BaHNE
BHJICOMATEPHAIIOB).

OzHakoMiieHHEe C oOpa3namu
XJIOpUAOB(TaJIOr€HHUJIOB).
Jlabopamopmuwiil onvim:
U3ydyenue CBOMCTB COJIsIHOM
KHUCJIOTHI. IIpoBenenue
KaueCTBEHHBIX  pEaKkUui  Ha
XJIOPH-NOHBI.
Ilpaxkmuueckas paboma

CBOICTB HEMETaUIOB U UX
COCIMHEHUI B Ipenenax
MaJIBIX TEPUOAOB M TIABHBIX
MOATpYII Ilepuonnueckoit

CHUCTCMBI XUMHUYCCKUX
JJICMCHTOB C y‘IéTOM
CTPOCHUS nux aTOMOB.

XapakTepu3oBaTh PUIHUCCKUE
U  XHMHUYECKHE  CBOMCTBa
MPOCTBHIX BEIIECTB TajOreHOB
(Ha mpumepe Xxjopa) H

CJIOMHBIX BEILIECTB
(xmopoBosopoaa, XJopHIa
HATpHA), CrocoO0BI 1704

NOJIyuCHHs, HTPUMCHCHHUC U
3HAYCHUC B MPUPOJAC U KU3HU
YCJIOBCKaA. OHpe,I[eJ'IHTL
XJIOpUA-NOHBI B pacTBOpC.
HHaHI/IpOBaTL 1 OCYLICCTBJIATH
Ha MPaKTUKEC XUMHYCCKUEC

JKCIICPUMCHTBI,  MPOBOIUTH
HaOJIIOZEHNs], AeJaTh BBIBOJbI
1o pe3yabTataMm
JKCIICPUMEHTA npu

MpOBENEHNH  JIAOOPATOPHBIX
ONBITOB M  NPAKTHYECKUX
pabor. CremoBarh npaBHIaM
6e3omacHoit paboTsl B
J1abopaTopuu npu
HCIIOJIb30BAaHUH  XMMHUYECKOMH
mocynel W 00OpyIOBaHUS.
BricTpauBath  pa3BEpHYTbIE



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne 2: TlomydyeHnue couisiHOM
KHUCIIOTHI,U3yueHue €€ CBOICTB.
Buviuucnenus:

[0 YpaBHEHUSM XHUMHYECKUX
peakuui, ecid OIUH U3
peareHToB JaH B H30BITKE

MMUCEMEHHBIEH YCTHBIE OTBETHI
¢ omnopoii Ha nH(OpMaLUIO K3
yuyeOHMKa M CHPABOYHBIX
MaTepHaoB, rpaMOTHO
HCIIOJIb30BATh H3yYCHHBIN
MOHATUMHBIN ammapar Kypca
XUMUH

2.2

OO61as xapakTepucTHKa
XUMHNYCCKUX DJICMCHTOB
VIA-rpynmnsl. Cepa u eé

COCOAUMHCHUA

bubmmore
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Oomas XapaKTepUCTUKA
3JIEMEHTOB VIA-TpynisL
OCOOEHHOCTH CTPOSHUAATOMOB,
XapaKTepHBIC CTCHCHH
OKHUCTICHUS.

CrpoeHne U (uU3HYCCKHE
CBOIfCTBa MPOCTBIX BEIIECTB —

KHCIIOpoia " CEpHL.
AnmoTpomHble  MOIM(HUKAIAN
KHCIIOpoia u CEpBI.
Xumudeckue CBOMCTBA CEpHI.

CepoBojiopo, CTpOEHHE,

¢usuueckne W XUMHYECKHE
CBOWCTBA.

OKCI/IZ[BI CCephbl KaxK
npeaACTaBUTCIN KHUCJIOTHBIX
OKCHUIOB.

CepHhast Kucnora, pu3nIecKue u
XUMUYECKHEe CBOHCTBa (0OIIMe
KaKk TpEeJCTaBUTENsS  Kiacca
KACIOT ©  crhenuduyeckue).

Xumugeckue peakuuu,
JexaIme B OCHOBE
MIPOMBIIIJICHHOTO cnocoba

MOJTyYEHHUSI CEPHOI KUCIIOTBHI.
IMpumvenenne. Comu cepHOit
KHCJOTBI,

KauecTBEHHas  peaklus  Ha
cynbhaT-noH.

Haxoxnenne ceppt u  e€
COEIMHEHUH B IpUPOJE.

XHUMHUYECKOE 3arpsi3HEHUE
OKpYyXarouieu cpeasl
COEIMHEHUSIMU

OOBsICHATD o0mmme
3aKOHOMEPHOCTH B M3MEHEHUH
CBOICTB 3JIEMEHTOB
VIA-rpymisl ¥ uX COeAMHSHUHA
¢ y4ETOMCTPOCHUSI X aTOMOB.
XapakTepu3oBaTh (HU3UUCCKHE
W XUMHYECKHE  CBOWCTBA
MPOCTOrO BELIECTBA CEPhI U e&
COeMHEHUH  (cepoBomopona,
OKCHUJIOB Cepsl, cepHoOH
KHUCJIOTHI, cynb(haToB),
CHOCOOBI WX  TIOJIyYeHHS,
NPUMEHEHUE U 3HaYCHHE

B IIPUPOJIE U KU3HU YeJIOBEeKa.

Omnpenensts HaJINuue
Cynb(haT-HOHOBB PacTBOPE.

OOBsICHATD CYIIHOCTh
9KOJIOTUIECKUX npo0iem,

CBSI3aHHBIX C MepepaboTKoil
COE/IMHEHHIA Cephl.
[l1aHupoOBaTh U OCYILICCTBIISTH
Ha MPAKTUKE XUMHUIECKUE
IKCIICPUMEHTHI, MIPOBOIUTH
HaOJIIOZIEHUs, I€JIaTh BBIBOJIbI
0 pe3yJibTaTaM

9KCITEPUMEHTA.
CreioBaThb npaBuUIaM
6e3omacHoit paboTsl B
JTabopaTopuu

npu HCIIOJB30BaHUU
XAMHYECKOH  MOCYbI u
00opynoBaHusL.

HpOI/IBBOHI/ITB BBIYHCJICHHUSA 110
XUMHUYICCKUM YPaBHCHUSAM.
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2.3

OO01mas xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,

dbocdop 1 ux CoeTMHECHUS

1
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CCPBI (KI/ICJ'IOTHI)IC JOXKIHU,

3arpsi3HeHUE BO3JlyXa i
BOZIOEMOB), CII0COOBI ero
MpeIoTBpaLCHUS.
Xumuueckuit 3kcnepumenm:
Lemoncmpayuu:

OzHakomiieHHE C OOpasnaMu
ceppl U €€ COECOIUHEHUSIMHU

(BO3MOXKHO HCIOJIb30BaHNE
BU/ICOMATEPUAIIOB).
Hab6monenue nporecca

oOyrnuBaHusi  caxapa o7
JIeCTBUEM
KOHILICHTPUPOBAHHOH  CEpHOM
KHCIIOTHI.

Jlabopamopnuie onvimul:
N3yuenue XUMHUYECKUX
CBOWCTB pa3z0aBIIeHHON CepHOI
KHCJIOTBI.

[IpoBenenue KaueCTBEHHOM
peaknmu Ha Cyib(parT-MoH U
HaOmrofleHue  Tpu3Haka  e€
MIPOTEKaHUS

O6mas XapaKTepHUCTHKA
3JIEMEHTOB V A-rpymmsl.
Oco0OeHHOCTH CTPOCHHAATOMOB,
XapaKTepHBIC CTETICHH

OKHCIJICHHSI.
A30T, pacmpocTpaHeHHe B
IpUpoae, ¢busngeckue u
XUMUYECKHE CBOJCTBA.

KpyrosopoT azora B npupoze.
AMMUak, ero Qu3nYecKue u
XHUMUYECKHE CBOWCTBA,
MOJyYCHHE U IPUMEHEHUE.
Comu aMMOHHS, Hux
(u3nvyeckne W XUMHYCCKUE
CBOWICTBa, MIPUMEHEHHE.
KayectBennass peakims Ha
HMOHBI aMMOHHUSL.

A3oTHas KHCJIOTA, eé

Hcnonws3oBaTh npu
BBITTOJTHCHU T yUeOHBIX
3alaHuii  TEKCThl y4cOHUKA,
CIIPaBOYHbBIE MaTepHabl
(ITepnoguueckytro CUCTEMY
XUMHUYecKux 3yemMenToB J. U.
Menneneena, TaOIUITY
PacTBOPUMOCTH KHCIIOT,
OCHOBAaHHUHA M COJIEH B BOJE,
AIMEKTPOXUMUICCKUAN pan
HATIPSDKCHAN METaJIIOB).
Hcnonb3oBats pu
BBIITOJIHCHU N y‘le6HbIX
33JaHUii W B IIpoliecce
HCCIIeI0BaTEIbCKOM
JCATCIABHOCTHU Hay4HO-
MOITYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COIICPIKAHMUS,
CIpaBOYHBIC

MaTepHAbL, pecypcht
Hurepuera

OOBACHATH o0mme

3aKOHOMEPHOCTH B H3MEHEHHHU
CBOICTB 3JIEMEHTOB

V A-Tpynnbl 1 X COSTMHEHHUN C
y4ETOMCTPOEHHSI UX aTOMOB.
XapakTepu3oBaTh (UIUIECKHE
u XUMUYECKHE CBOICTBa
MPOCTBIX ~ BEIIECTB a30Ta U
dbochopa W UX COCTUHECHUIA
(ammmaka, cojeil aMMOHWUS,
a30THOM

KUCIIOTBI, HUTPATOB, OKCHJIA
docpopa (V) u  dochopHoit
KHCIIOTHI, (hochaToB), crocoObI
HX TOJy4EHHs], NPUMCHEHHE U
3Ha4YeHHE B NPUPOJE M KU3HU
yenoBeka. OmpenensaTs HOHbI
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MONyYeHHUEe, (QHU3MYCCKUE U
XMMUYECKHE CBOWCTBa (00IIue
KaK MpeACcTaBUTENs Kiacca

KHCIOT H  crhenu(uyeckue).
Hcnonb3oBaHue HHUTPATOB |
COIE aMMOHHMS B KadecTBE
MHHEPaIbHBIX ynoOpeHuit.
XuMuyeckoe 3arpsi3HEHUE
OKpYyXarouieu cpenbl
COCTMHCHUSIMA a30Ta
(KHCTIOTHBIC JOXIH,
3arpsA3HCHUEC BO31yXa, IMOYBbI U
BOZIOEMOB).

Docdop, AJUTOTPOIHBIC
MOTU(DHKAIINN docdopa,
¢u3nyeckne W XHUMHYECKHUE

cBoitctBa. Okcun dochopa (V)
u

thochopras KHCIIOTA,
(u3nyeckne W XUMHYCECKUE
CBOWCTBa, MTOTyYCHHE.
Ucnonp3oBanue QochatoB B
KauyecTBe MHHEPaIbHBIX
yA0OpeHUH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

O3zHakomJIeHHE ¢ HU3UUECKUMHU
cBoiicTBaMH a30Ta, hochopa

U WX COEIMHEHHH (BO3MOXHO
HCIIONB30BaHUE
BUJICOMATEPUAJIOB).
Os3HakomiieHHe ¢ 0o0Opa3naMu

A30THBIX u thochopubIx
ynoOpeHui.

[Monyuenne, cobupanue,
pacrio3HaBaHWE U  H3y4YCHHE

CBOICTB aMMHaKa.
BzaumopetictBue
KOHIICHTPUPOBAHHOM  a30THOM
KHCIIOTBI ¢ MeIbI0 (BO3MOXKHO
HCII0JIb30BaHHE

aMMoHUS # ¢ocdaT- HOHBI B

pacTBope.
OOBACHATD CYITHOCTB
9KOJIOTHIECKUX npo0iem,
CBSI3AaHHBIX C HAaXOXICHUEM

COCIMHEHMI a30Ta U Gocdopa
B OKpYXaromieu cperne.
[lmaHupoBaTh M OCYIECTBIATH
Ha MPAKTHKE XUMHICCKUE
IKCIIEPUMEHTHI, MPOBOUTH
HaOIIOAEHUS, IEIaTh BBIBOJKI
0 pe3yabTaTaM

9KCIICPHUMEHTA npu
MPOBEICHUH J1a0OpaTOPHBIX
ONBITOB W INPaKTHYECKON
paboTsL.

CrnenoBath IpaBUIaM
Oe3omacHoM

paboTel B abopaTtopuu TpHU
UCIIOJIb30BAHUU  XUMHYECKOM
TIOCy/IbI © 000pPYIOBaHMUS.

[Ipon3BoANTD BBIYMCICHHS IO
XMMHUYECKHM YPaBHEHUSIM.

Hcnonb3oBats npu
BBITIOJTHEHUN YueOHBIX 3aJaHuil
TEKCThl y4eOHHKa, CIpaBOYHBIC

MaTepuaisl  (IMIEPHOIAUICCKYIO
CUCTEMY XUMHUYECKUX
anemeHnToB JI. 1. Menueneena,
TabIHILy PacTBOPUMOCTH

KHCIJIOT, OCHOBAaHUM U COJICH B
BOZE, DJIEKTPOXUMUYECKHUI psif
HaNpsHKEHUH METaJIoB)




2.4

OO61as xapakTepuCcTHKa
XUMHAYECKHX 3JIEMEHTOB
IVA-rpynmsl. Yriaepon u

I(peMHI/Iﬁ 1 uX COCAUMHCHUA

2
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BU/ICOMATEPUAIIOB).
Jlabopamopnywie onvimul:
IIpoBenenue Ka4eCTBEHHBIX
peakuuii Ha HWOH aMMOHHS U
tdochar-mon, u  u3ydyeHwue
NPU3HAKOB WX MPOTEKaHHUS.
Ilpaxkmuueckas paboma

Ne 3: TlomyueHme ammmaka,
W3Y4YEHHEErO CBOMCTB.
Buiuucnenus:

[0 ypPaBHEHHSM XHMHUYECKHX
peaxkui

Oowas XapaKTepPHUCTUKA
AIIEMEHTOB IV A-rpymmsr.
OCcoOGEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTEIICHH
OKHCJICHHUS. VYraepon,

UIOTPOIHBIC  MOAM(UKALNY,
pacmpocTpaHeHHe B TPHUPOJE,
¢usuueckne M XMMHYECKHE
CBOMCTBaA. AncopOrus.
Kpyrosopor yriaepoaa B
npupoze. OKCHIBI yriiepoa, ux
(usnvyeckne W XUMHYCCKHE
CBOMCTBa, JCHCTBHE Ha >KUBBIC
OpTaHU3MBI,  IONyYCHHE W
MpUMEHEHHE.  DKOJOTHYCCKHE

poOIIeMBI, CBSI3aHHBIE c
OKCHJIOM yriepoaa (1v),
TUIOTE3a r7100aIbHOTO
IIOTCIIJICHUS KiIuMmara,

MapHUKOBEIH 3¢ dekT. YronpHas
Kucjaota uW e€ comMm, HuX
(usnyeckne W XUMHYCCKHE
CBOICTBa, MOJIy4eHUE u
MIpUMEHEHHE. KauecTBennas
peakius Ha KapOOHAT- HOHBI.
Hcnonp3oBanne kapOOHATOB B
OBITY, MEOUIHE,
MPOMBIIIJICHHOCTH W CEIBCKOM
xo3siicTBe.  llepBoHavasbHBIC

OOBACHATH o0mmme
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB
IVA-rpymmer u ux
COCTMHECHUH c y4éToM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE
M XUMHYECKHE  CBOMCTBA
MPOCTBIX BEIIECTB YIiiepoJa U
KpPEMHHUSI M HUX COEJUHEHUI
(oKcHOoB yriiepona, YroJbHOU
KHUCIIOTHI, KApOOHATOB, OKCHIA
KpeMHUS,

KpEMHHUEBOU KHUCJIOTHI,
CHWJIMKATOB),  CHOCOOBI WX
MOJydeHusi, TPUMEHEHHE H
3Hau€HUE B MPUPOJIE U KU3IHU
YeJIOBEKaA. OOBACHATH
MPUYUHHO-CIIEICTBEHHYIO
CBA3b: CTPOEHHUE BellecTBa —
CBOMCTBa

—  IpUMEHEHHE — Ha
npumMepax COEIMHEHUN
yraepoaa u KPEMHHUS.

Onpenensatb  kapOoHAT- |
CUIIUKAT-HOHBIB PAaCTBOPE.
OOBSACHATH CYITHOCTH
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MOHATUS 00  OPraHUYECKUX
BEIIECTBAX KaK O COEIMHEHUSIX
yraepoza (MeTaH, 3TaH, STHIIEH,

alleTWICH, D3TaHOJ, TJIMIEPHH,
YKCYCHast KHCIIOTA).
[Ipuponusie HUCTOYHUKHU
YTICBOIOPOIOB (yromns,
TIPUPOIHBIH ras, HEPTH),
MNPOXYKTBl HUX  IEpPepaboOTKH

(6eH3uH), WX pomb B OBITY U
npoMeinuieHHocTH. IloHsTHE ©
Ouonornyecku Ba)KHBIX
BEIIECTBAX: JKHpax, OelKax,
yIJIeBOJaxX —1 MX POJIM B KHU3HU
YEJIOBEKA. MarepuanbHoe
€JMHCTBO  OpPraHMYECKHX |
HEOPTaHUYECKUX COCAUHEHUM.
Kpemnunii, ero ¢usmueckune u

XUMHYECKHe CBOIiCTBA,
NOoJlydeHHe ¥  [PUMEHEHHE.
CoenuHeHHs KPEMHHUSI B
MIPHUPOE. O6mrue
ImpeAcTaBieHus 00  OKcuie

kpemuust (IV) u kpemHHEBOit
KHUCJIOTE. CuIMKaTHhI, ux
HCIOJIb30BaHUE B OBITY,
MEAUIUHE, MPOMBIIIIICHHOCTH.
Baxneimue CTPOUTEIIbHBIE
MaTepHuaibl: KEpaMuKa, CTEKIIO,
LIEMEHT, OETOH, 3KeJle300€TOH.

[TpoGembr 6e3omacHoro
HCTIOJIB30BAaHUSl  CTPOUTEIHHBIX
MaTepuajoB B IOBCEIHEBHOI
JKU3HHU. Xumuueckuii
IKCHepumenm:

Jlemoncmpayuu: Mopenun
KPHUCTAIIINYECKUAX pemeéToK

anmaza, rpadura, ¢ymiepeHa.

O3HaKOMJIEHHE C IPOIECCOM
ancoponuu PacTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM

JKOJIOTUYCCKUX npooieMm,
CBA3aHHBIX C HAXO0XJICHHUEM
YIICKUCIIOTO rasa B
OKpYyXaromien cpene.
IonTBepxaaTth 0COOCHHOCTH
cocTaBa OpraHUYecKuX
BEIIECTB MPUMEPAMH TPOCTHIX
coenmuHeHW  (MeTaH, OTaH,
STHWJICH, aleTWICH, J3TaHOI,
TITULEPUH, YKCyCHas

I(I/ICJ'IOTa) , B3AaUMOCB3b

HEOPraHUYeCKUX COEIUHEHUI

yriepoja ¥ OpraHUYECKHUX
BEIIIECTB.

OmuceiBaTh  posb  OEJKOB,
JKHpDOB M  YIIIEBOJOB B
(YHKIMOHUPOBAHUHM  KUBBIX
OpTraHU3MOB, coCTaB
MPUPOIHBIX HCTOYHUKOB

YTJIEBOAOPOAOB, UX POJIb

B OBITY ¥ ITPOMBIIIJICHHOCTH.
HpOBOI[I/ITI) BBIYUCJICHUSA II0
YpaBHEHUSIM XUMHUYECKUX
peaxkuuii.

HH&HHpOBaTI) " OCYIIECTBJIATH
Ha NPaKTHKE XUMUYECKHUE
OKCIICPUMEHTHI, IPOBOANTH
HAOIIOCHUS, JICNIaTh BBIBOJBI
10 pe3yJIbTaTam

JKCIEPUMEHTA npu
MPOBEACHUU  J1aOOPATOPHBIX
OIIBITOB u MIPAKTUYECKUX
pabor.

CnenoBatb MpaBHIaAM
6e30macHOM paboTsl B
naboparopun

npu HCIIOJIb30BAHUU
XUMHUYECKON TOCY /bl "




yriém u YCTPOUCTBOM
npoTtuBoraza. O3HaKOMIJIEHHE C
IpOAYKIUeH CUJIMKaTHOU
MPOMBIIIJICHHOCTU
(BuneoMaTepuansl: CUIMKaTHAs
MPOMBIIIICHHOCTB).  Mogenn
MOJIEKYT OpPraHNYECKHX
BELIECTB. Jlabopamopmnuvlii
onvim:

Iomyyenue, cobupanue,

pacro3HaBaHWE W  HM3YYCHHE
CBOMCTB YIJIEKHCJIOTO rasa.
[IpoBenenue KaueCTBEHHBIX
peakuuii Ha  KkapOoHaT U
CUJIMKAT-UOHBl U HM3y4YCHUE
MPU3HAKOB WX  MPOTEKaHUS.
Ipaxkmuueckue pabomoi:

Ne 4. TlomydueHue YTIIEKHACIOTO
ra3a,M3y4eHHE ero CBOMCTB.

Ne 5. Pewenue
SKCIEPUMCHTAIBHBIX 3a/a4 10
TeMe «BaxHeHline HemeTaibl
Y UX COCTUHEHUS
Buiuucnenus:

M0 ypaBHEHUSM XHUMHYECKUX
peaxui

000pyI0BaHUs.

Hcnonp3oBath npu
BBINTOJIHCHU T yaeOHBIX
3aMaHuid TEKCTH y4eOHHKa,
CIpaBOYHBIE MaTepHaIIbI

(ITepnoguueckytro CUCTEMY
xuMmudeckux anemenTon 1. U.
Mengeneesa, Ta0IHILy
pacTBOPUMOCTH KHCIIOT,
OCHOBaHUM H COJIEli B BOJE,
AIEKTPOXUMUICCKUN PSJT

HanpsHKEHUN METaJIoB)

Hroro no pasneny 25
Pazgen 3. Merajuibl U MX COeIMHEHMSI
O6mias XapaKTepUCTUKa | PacKphIBaTh CMBICII
BI/I6HI/IOTC XUMHYCCKUX 9JICMCHTOB — U3y4yaeMbIX TIOHATUU u
METAJIJZIOB HAa OCHOBAaHUU HX MPUMEHATh 3TH MOHATHS IIPU
06 . ka [JOK nonoxkennst B ITepHOTMIECKON  orycanmu cBOHCTB BEIIECTB 1
nu BOUCTB o
IIHE CBOHCTEA httos:// chcreme XUMUMCCKUX | iy npepparennii. OOBACHATH
3.1 4 Ntps://im.e  spemenron 6
METaJIIoB J.M. Menneneea u cTpoeHUs OVIWIC  SKOHOMCPHOCTE B
dsoo.ru/7f . U3MEHEHUH CBOJCTB
—————— | aromoB. CTpoeHHE METaJIOB.
DIIEMEHTOB- METALIOB M HX
413636 Mertannuueckas CBSI3b u . .
mEE A - COEMHEHUH c y4ETOM
KPHCTAJINYECKAs PEMIETKA. CTpOCHHUA nx dTOMOB.
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DNEeKTPOXUMHUYIECKUH pan
HarpspKeHU I METaJUIOB.
Odusznyeckue W XUMHYECKUE
cBoiictBa MerayuioB. OOmue
CHOCOOBI TIOJTyYESHHUS] METAILIOB.
[lonstue

0 KOPpO3HH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTH HX
OT KOPPO3UH.

CruiaBbl (cranb, YyTYH,
IOPATIOMUHAN, OpOH3a) M HX
IpUMEHeHHe B ObITY W
MPOMBILIICHHOCTH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METaIOB U CILIABOB.
N3yyenue pe3ylIbTaToB
KOPPO3HH METAJUIOB (BO3MOYKHO
HCTIONBb30BaHUC
BHZICOMATEPHAIIOB).
Jlabopamopuvie onvimol.:
OzHakomIieHHE C OOpasnaMu
METaJUIOB W  CIUIaBOB, HX
¢bu3nIeCKUMHU CBOMICTBaMH.
Buiuucnenus:

[0 YpaBHEHHUSM XHMHUYECKHX
peakiuii, ecau  OAMH U3
peareHToB COAEP)KUT MPUMECH

XapakTepu3oBaTb  CTPOEHHUE
METAJUIOB, 00IIHE (PU3UUCCKUE
U XUMUYECKHE  CBOMCTBa
METauIoB.  XapakTepU30BaTh
obmye crocoObl MOy4YeHHs

METAaJUIOB. OnuceIBaTh
CIMOCOOBI 3aIUTHI METAJLIOB OT
KOPPO3HUHU. CrnenoBatb
npaBUIaM Oe3omnacHOi

paboTel B nabopaTtopuu Tpu
WCIIOJIb30BaHUM XHMHUYECKOM
nocynsl U 00OpYIOBaHHUS.
[Ipon3BoANTH BEIYUCICHHS

10 YpaBHCHUAM XHMHUYECKHUX
peakuui, ecid OIUH U3
peareHToB COJICPKUT
mpuMecH.  Y4acTBOBaTh B
COBMECTHOI paboTeB mape uiu
rpynne. HMcnonp3oBaTh IIpu
BBITIOJTHCHUH yaeOHBIX
3aMaHuid  TEKCTHI y4eOHWKa,
CIIpaBOYHBIE MaTepHabl
(ITepuogmueckyto cucTeMy
XUMU4YECKUX anemenToB Jl. U.
Menpeneesa, TadIuIy
pacTBOPUMOCTH KHCIIOT,
OCHOBAaHUM M COJIEH B BOJE,
3IEKTPOXUMUYECKUI pan
HaNpsHKEHUH METaJIOB)

3.2

Baxneiinme MeTammibl U UX

COCOAMHCHUSA

16

2

bubmmore
ka [JOK
https://m.e
dsoo.ru/7f
412636

[llenounsie METaJIJIbI:
MOJIOKEHUE

B llepuomnueckoil cucreme
XUMHUYeCKuX aiemenToB J[.U.
MenzeneeBa, CTpOEHHE HUX
aTOMOB, HaxoXJACHHE B
pUpoJE.

Ouznyeckue U XUMHUYECKHE
CBOWiCTBa (Ha TpUMEpe HATPUS
u KaJus). Okcunpl  u

OOBSICHATH oo1me
3aKOHOMEPHOCTH B I3MEHEHUH
CBOWCTB 3JIEMEHTOB-

METaJIJIOB U UX COCIUHCHUM B
rpynmnaxc y4€éTomM CTpOEHHUS UX
aTOMOB.

Xapakrepu3oBaTh (pU3HYCCKHEC
M XUMHYECKHE  CBOWCTBa
MPOCTHIX BELIECTB METAIJIOB U
MX COCOUHEHUH (OKCHJOB,
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Mos
IIKoJI1a
https://lib.
myschool.
edu.ru/con
tent/12852

TUIPOKCUBI HATPUS U KaJHSL.
IIpumenenue IIEJIOYHBIX
METAJJIOB ¥ MXCOEIMHCHUH.
[llenouno3eMenbHBIE METAJIBI
Mar"Huyl W Kajablii: I0JIOKEHUE
B Ilepuogmueckoil cucreme
XHMHYECKHX 3JIECMECHTOB

.M. MeHnneneesa, CTpoeHUE UX
aTOMOB, HaXO0KJCHHUE B
MIpUpOJE. dusnueckue H
XHMHYECKHE CBOMCTBA MarHHs
it

KaJabILus. Baxkneimue
COeIMHEHUsT Kanblusg (OKCHUJ,

TUIPOKCHU, coiH). JKECTKOCTh
BOJIBI u CIOCOOBI eé
yCTpaHEHHUsI.

ATIOMHUHHUN: TTOJIOKEHUE

B Ilepuoanueckoil cucreme
XUMHUYECKUX 3neMeHntoB J[.U.
MeHpeneeBa, CTPOCHUE aTOMa,
HaXOXXICHUE B IIPUPOJIC.
dusznyeckue U XUMHYECKHE
CBOMCTBA ATFOMUHHS.
AmMpoTepHbIE CBOICTBa OKCHJIA
Y THJIPOKCH]IA ATFOMUHMS.
Keneso: MOJIOXKEHHUE B
Ilepnognueckoi CUCTEME
XUMHUYECKHX JIEMEHTOB

AWM. MenneneeBa, cTpoeHue
aToMma, HaXOXKIEeHHE B IPUPOJIE.
du3pyeckne W XHMHUYECKHE
cBoiictBa  »kene3a.  OKcuppl,
rHAPOKCHABL U comu xenesa (1)

n xenesa (llI), wux cocras,
CBOMCTBa u MOJIy4YEeHUE.
Xumuueckuit  IKcnepumenm:
Jlemoncmpayuu:

OCOOEHHOCTH B3aNMMOIEHCTBHUSI
OKCHIA KajbllUsd W HATPUS C
BOJOH (BO3MOXHO

THJPOKCHJIOB, coJjei),
CIOCOOBI  MX  IIOJy4YeHHUs,
MPUMEHEHHE U 3HAUCHHUE

B MIPUPO/JIC U JKU3HU YETOBEKA.

VYcraHaBIMBaTh  NPUYUHHO-
CIJICICTBEHHYIO CBSI3b!
CTpOCHHE BEIIIECTBA —
CBOICTBAa — MpPUMEHEHHUE —HA
nprMepax N3y4aeMBIX
BEIIIECTB.

PaciosHaBath ¢ mOMOIIBIO

KAUYeCTBEHHBIX PEAKIMi HOHBI
METAJUIOB: MarHus,

KaJbIHsl, aJIOMUHHS, IIMHKA,
xenesa (1) m xemesa (1),
meau (I1).

Jloka3bIBaTh amdoTepHbIi
xapakrtep OKCHIOB u
THPOKCHUJIOB AIFOMHHUS U
[UHKA. [TranupoBaTh u
OCYLIECTBIISITH HA IPAKTHKE
XHUMHUYECKHE

JKCIIEPUMEHTHI, MPOBOIUTH
HAOJIIOZICHUSI, JIeJIaTh BBIBOJIBI
10 pe3yJbTaram

JKCIIEPUMEHTA npH
MpOBEEHNH  J1TAOOPATOPHBIX
OTIBITOB U MPAKTHYECKUXPAOOT.
CrnenoBatb npaBuUIaM
6e3omacHoit paboTsl B
JTabopaTopuu

pu HCIIONIb30BAaHUH
XMMHUYECKOH  TOCYABI u
00opyIoBaHUs.

HpOI/IBBO]lI/ITB BBIYHMCIICHUS 110
XUMHUYECKUM YPABHCHUAM.
YuyacTtBOBaTh B COBMECTHOM
paboTeB Mape WM Tpymre.
BrictpauBath pa3BEPHYTHIE
MMMCHMEHHBIC I YCTHBIE OTBETHI
c onopo#




HCTIOJIb30BaHUC
BUJICOMATCPUATIOB).
OxpamBanue IJIAMEHU
WOHAMHU  HATpHs, Kamusd U
KaJIbLUS (BO3MOXKHO
HCTIONE30BaHUE
BHEOMATEPHUATIOB)
Uccnenosanue CBOICTB
JKECTKOM BOJIBL. IIpouecc
TOpPEHHsI JKelie3a B KHCIOpoJe
(BO3MOXKHO HCTIOB30BaHUE
BUJICOMATEPHUAIIOB).
Jlabopamopnvie onvimoi:
IIpoBenenue KaueCTBEHHBIX

peakiMii Ha HOHBI (MarHus,
KalblUs, aJIIOMUHMS, IMHKA,
xenesa (1) wm xemesa (I11),
menu (11), omucanue npu3HAKOB
150:4

MIPOTEKaHMSI.
UccnenoBanne  amdoTrepHbIX
CBOHCTB THJPOKCHAA

aJIOMUHUSL U TUIPOKCUIA
LIMHKA.

Ipaxmuyeckue pabomot:

Ne 6. JKécrkocTte BOABI H
METO/Ibl €€YCTPaHEHUS.

Ne 7. Pemenne
JKCIIEPUMEHTAJIbHBIX 3aJ]ad Mo
TeMe «BakHellne MeTaaabl 1
HUX COCTUHEHHUS.

Buiuucnenus:

10 YpaBHEHUSM XHMHYECKUX
peakuui, ecid OJIMH U3
pEareHToB JaH B W30BITKE WIIN
COJIEPKHT TIPUMECH;

MacCOBOM IOIN BBIXOJIa
MPOYKTA

peakin

Ha MH(pOPMAIHMIO U3 yueOHUKa
U CIpPaBOUYHBIX MAaTEpUAJIOB,
TPaMOTHO UCIIOJb30BaTh
H3Yy4EHHBIN TOHATUIHBIN
amnnapar Kypca XUMHH

Hroro no pazneny

20




Paznen 4. Xumus u okpyxamomas cpeaa

Bemectea u  Marepuansl B

XapakTepHu3oBaTh Pojb XUMUU

MOBCETHEBHOM KM3HU YETOBEKa. B pas3IUYHbIX cepax
beszomacHoe ucnoab3oBanue | ACATCIbHOCTH TFOJIEH,
BEILIECTB u xuMuueckux =~ OCHOBHBIC BCIECTBA "
peakuuii B ObiTy. [lepBas MaTepualibl, IPUMCHICMBIC B
NOMOII,  NpM  XuMHueckmx | KASHH COBPCMCHHOTO
o’Korax u oTpaBieHMAX. | COBeKE. O6BACHATS
Xumuueckoe 3arpsi3HEHNE ycrosui GesonacHoro
. UCITIOJIB30BAaHUSL  BEUIECTB W
OKpyRatoren PRy Mmueckux peakuuii B ObITY.
bubnuore  (upenenbHas TOMYCTAMAA | A o ryrpnoBaTh "
xa [JOK iﬁi‘;eHHTpauH’; Bemecme.mi);;; KPHTHYECKU OIIEHUBATh
BemecTBa 1 Marepuaisl B P HHQOpMALMIO O BIMAHAN
4.1 4 https://m.e 9KOJIOTHICCKHX IpOONIEM. | [POMBINIIEHHOCTH, CETHCKOTO
JKHU3HU YeJIOBEKa Xumuueckuii IKcnepumenm: XOSﬂﬁCTBa, TpaHCIIOpTa U [p.
dsoo.ru/7f | Hemoncmpayuu: H3ydenne Ha CcOCTOSHHE OKpYIKaroeh
00pa3loB MaTepHajoB (CTEKJIO, | Cpedbl. YMETb  OKa3bIBaTh
m CIUIaBbI METAJJIOB, TTOJIUMEPHBIC = IICPBYIO TIoMomb npu
MaTepUabl) XUMHUYECKHX 0’KOTax u
OTpPABJICHUSX. IIpunumats
yyactie B OOCYXIEHUU
npobyieM  XHUMHYECKOH U
JKOJIOIMYECKOU
HaIpaBIEHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO
MO3HIMI0O MO TpobiiemMe U
npeaarath BO3MOKHBIE ITyTH
€€ peneHus
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunuyectBo 4yacos DJlIeKTpoHHbIe U (pOBbIE
Ne Hara
Tema ypoka Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl

Pasznea 1. [lepBoHayajibHble XMMHUYECKHE TOHATHUS

1.1 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUSA U NMPAKTHYECKOH 1eATEILHOCTH YeJI0BeKa-54

1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKU3HU 4YeIoBeKa. Tena u BenecTna https://m.edsoo.ru/ff0d210c

) [TonsTre 0 MeTOAaX MO3HAHUS B 1 bu6nmoreka [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu U ) 1 bubnuoreka [IOK
npuéMbl 00paIIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 HucTeie BellecTBa U CMECH. 1 bubmuorexa [JOK
Crioco0bl pa3zesneHus cmeceit https://m.edsoo.ru/ff0d26ca
[IpaxkTuyeckas padora Ne 2

bubmuoreka [JOK
5 «Paznenenue cmeceii (Ha mpumepe 1 1

OUYMCTKU MOBAPEHHOM COJIN)»

https://m.edsoo.ru/ff0d28c8

Pa3nes 1. lleppoHavyaabHble XUMHUYECKHE MOHATHS
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1.2 BemecTBa U XUuMHYeCKHe peakuuu -15 4

bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIBI
https://m.edsoo.ru/ff0d2a6c
. XUMHYECKHE DJIEMEHTBI. 3HAKU bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [IpocThic U ciiOXHBIC BENIECTBA
https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE
https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
10 BEIIeCTB. XUMHUUeckas popmyIa. bubnuoreka [IOK
BaneHTHOCTh aTOMOB XMMHUYECKHAX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCuTENBHAs aTOMHAs Macca.
bu6mmoreka [IOK
11 OTHOCUTENBHAS MOJIEKYJISIpHAs
https://m.edsoo.ru/ff0d323c
Macca
1 MaccoBas 10511 XMMHYECKOTO bu6mmorexa [IOK
DJIEMEHTA B COCIUHEHUH https://m.edsoo.ru/ff0d350c
13 KomuaectBo BemecTBa. Moitb. bu6mmorexa [IOK
Mornsipaast macca https://m.edsoo.ru/ff0d5230
14 Kontponbnas padora Nel o teme

«BemectBa"
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duznyeckre 1 XUMUUCCKHUE SIBICHUS.

bubmuoreka [JOK

15
XuMHUYECKas peaKIus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky U yciaoBUs IPOTEKAHUS bubmuorexa [IOK
XUMHYECKUX PeaKIuii https://m.edsoo.ru/ff0d3al6
17 3aK0OH COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo0.ru/ff0d3b88
BrIunciieHus KOJIUYECTBA, MACChI
bu6mmoreka [IOK
18 BEIIIECTBA 110 YPABHEHUSIM
https://m.edso0.ru/ff0d5708
XUMHUYECKHX PEAKIIHI
Kiaccupukanus XuMHIecKux
bu6mmoreka [IOK
19 peaxiuil (CoOeIMHEHUs, Pa3I0KEHUs,
https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6nmoreka [JOK
20 sHuukoneauct. O6o0IeHNE U

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

2.1 Bo3nyx. Kuciopon, ITonsitie 00 okcnaax-6 4

21

22

CHCTeMaTHU3alus 3HaHU!

Bo3ayx — cMech razos. CocraB
Bo3nyxa. Kucnopon — snemeHT u

MpoCTOC BCHICCTBO. O30H

duznueckre 1 XUMUYECKUE

CBOMCTBA KUCIIOpO/a (PeaKIuu

https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614
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okucnenus, ropenue). [lonstue 06

OKCHgax

Crioco0bl MoTy4eHus: KUCI0poa B

bubmuorexa [JOK
23 71a00paTOPUN U TPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TennoBoit 3¢ hexT XuMuIecKoi
Y peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHCHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUICCKUX PEAKITUSIX
TomnuBo (He(dTh, Yroiab U METaH).
bubmuorexa [JOK
25 3arpsi3HeHuE BO3/1yXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
bu6mmoreka [IOK
26 «[Tonydyenue u cobupanue

KHCJIOpOJda, U3YUYCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4ae?

Pa3pnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB

2.2 Bonopoa. [lonsitue 0 KHCJIOTAX U COJISAX-9Y

Bonmopon — anemeHT u nmpocToe

bu6mmorexa [IOK

27
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
duznyecKue 1 XUMUIECKHE
bu6mmorexa [IOK
28 cBoicTBa Bojopoaa. [Ipumenenue

BOJIOpOJA

https://m.edsoo.ru/ff0d4dd0
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KonTtponbnast padora Ne2 o reme

29 «PacuéThl 10 XUMHUYECKUM
YpaBHEHUSAM PEAKIIHII»
bu6mmoreka [IOK
30 [TousTHE 0 KHCIIOTaX U COJISIX
https://m.edsoo.ru/ff0d50d2
31 Crioco0sbI MoTy4eHHsT BOAOPOIa B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 o reme
bu6mmoreka [IOK
32 «[lony4yenue u cobupanue BOAOPOA,
https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
33 MonsipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brranciaenus 00n€ma, KoJIu4yecTBa
bu6nmoreka [JOK
34 BEIL[ECTBA ra3a Mo €ro U3BECTHOMY
https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA MK 00BEMY
Brruncienns o0bEMOB ra3os 110
bubmuorexa [JOK
35 YPaBHEHHUIO pEaKLUU Ha OCHOBE

Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYECKUX BeIeCTB

2.3 Bopa. PactBopsl. IlonsaTHsi 00 OCHOBaHMSAX-54

36

3aK0HA OOBEMHBIX OTHOIIIEHWI Ta30B

duznueckre 1 XUMUYECKUE

CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Cocras ocHoBauuii. [lougarue 00

bubmuoreka [JOK

31 UHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
Hacreiniennbslie 1 HeHACBIIIIEHHBIE bu6mmoreka [IOK

38 pacTBOpbL. MaccoBast 10151 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTuueckas paborta Ne 5 o reme
«lIpuroroBneHne pacTBOPOB C bubnunoreka [JOK

3 oTpeIeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»

40 Pemenne 3amau XUMHUYECKUM

YPAaBHEHUSAM pEaKIUil.

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.4 OcHoBHBIE KJIacChl HEOPraHMYeCKUX coeuHeHuii-114

Oxkcupsl: cocTaB, KiaccupuKaus,

bu6nmoreka [JOK

41
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
bubmuorexa [JOK
42 KHCJIOTHBIX, OCHOBHBIX 1
https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHIOB
43 OcHoBaHHsI: COCTaB, KJ1accuuKaIms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonyueHne u XMMUYECKHE CBOMCTBA bubmuoreka [IOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca

Kucnorsi: cocras, kiaccuduxanus,

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

45 1
HOMEHKJIaTypa
[TonydyeHnune u XuMHYECKHE CBOMCTBA

46 1
KHUCIIOT

Conu (cpenHue): HOMEHKIIATYpa,
47 CIOCOOBI OJYyYEHUS, XUMUYECKHE 1

CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnnorexa [JOK
https://m.edso0.ru/00ad9474

[IpakTrueckas padora Ne 6.

Pemenue skcniepuMeHTaNIBHBIX 33724
48 1

o TeMe «BakHelmue Kiacchl

HCOPTaHNYCCKUX COE€TUHEHUI

I'enernueckas CBsI3b MEXIY
49 KJIaCCaMH HEOPraHU4ECKUX 1

COeIMHEHUN

O000111eHHE U CUCTEMATU3 AL
50 1
3HAHUN

Kontponbnas pabota Ne3 o reme
51 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1 1

coequHeHun"

bu6mmoreka [IOK
https://m.edso0.ru/00ad9b7c

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

2.1 Hepnounqecmm 3aKOH " Hepno;mqeclcaﬂ CUCTEMA XUMHYICCKHUX IJICMCHTOB I[. H. MenpaeieeBa. CTpoeHHe aToMa-74

[TepBbIe MOMBITKY KIIACCH(PUKAITUU

bubmuorexa [JOK
52 XUMHUYECKHX dJieMeHTOB. [ToHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
- [lepuoauueckast cucrema bubnnorexa [HOK
XUMHYECKHX diteMenToB JI. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
bubmuorexa [JOK
54 [Tepuompl, TPyIIIbI, MOATPYIIIBI
https://m.edsoo.ru/00ada52c
- Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oromsrl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
bu6nmoreka [JOK
56 aToMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHIECKOTO
- AJIEMEHTA TI0 €T0 MOJOKEHUIO B bubnmoreka [JOK
[Meproanveckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKoHa
bu6mmorexa [IOK
58 JUTISL pa3BUTHS HAYKH U TIPAKTHKU. J1.

N. MenpeneeB — y4€HbIN, Ne1aror 1

https://m.edso0.ru/00ada96e



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

rpak1aHuH

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKknuu

3.2 Xumnueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu-10y

9 DIEKTPOOTPULIATEIBHOCTh AaTOMOB
5) 1

XUMHUYCCKUX 3JICMCHTOB

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

60 HMoHHasg xumuyeckas CBA3b 1

bu6mmoreka [IOK
https://m.edso0.ru/00adac34

KoBasienTHAs nossipHas XMMU4eCKas
61 1

CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

KoBasneHnTHas HenoysspHas
62 1

XUMUUYECKAS CBI3b
63 CreneHp OKUCICHUSI 1

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
64 1
peaxiuu

65 OKHUCIIUTEN U BOCCTAHOBUTEHU 1

KonTtponbHas padora Ne4 o treme
66 «Ctpoenue aroma. XUMHUYECKas 1 1

CBsA3b»

bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edso0.ru/00adae28

bu6nmoreka [JOK
https://m.edsoo0.ru/00adb076

bubmuorexa [JOK
https://m.edsoo0.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

bubmuoreka [JOK

67 Pemenyne xonnyecTBEHHBIX 3224 1
https://m.edsoo.ru/00adb33c
68 O060011IeHNEe U CHCTeMAaTH3aIINS . bubnmoreka [JOK
3HAHHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 110 68

IMPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jlara
Ne ni/m Tema YpoKka K()HTp()ﬂ],Hble HpaKanecKHe OﬁpaSOBaTeﬂbHLIe
Bcero U3y4YeHus
padoThI padoThI pecypcol

Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu

1.1 IToBTOpeHue u yriaydJieHHe 3HAHUI OCHOBHBIX Pa3/1e/ioB Kypca 8 kiacca-Su
Ilepnonnueckuit 3aK0H.

1 Ilepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHUYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

bu6nmoreka [JOK
2 CBOMCTB XMMUYECKUX HIIEMEHTOB 1
https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOA0B

3 Knaccudukanus 1 HOMEHKIaTypa L bubnuoreka [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4ecKoil CBSA3U U THUIIBI 1 bu6mmoreka [JOK
KPHCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel mo reme

. «IToBTOpEeHuUe u yriydneHue L L

3HaHUU OCHOBHBIX Pa3/esioB Kypca

8 Kimacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUH

1.2 OcHOBHBbIE 3aKOHOMEPHOCTH XMMUYECKUX peakuuii-44

Krnaccudukanus XuMrHuecKux bubnmoreka [JOK

PeaKIMii 10 Pa3IUYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

IlonsiTHE O CKOPOCTH XMMHUYECKOU
bu6mmoreka [IOK

7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a

I'CTCPOrCHHBIX PCAKIUAX

TlonsaTne 0 XMMHUYECKOM

paBHOBecHH. DaKTOPHI, BIUSIONINE
bubmuorexa [JOK

8 Ha CKOPOCTh XMMHUYECKOUN peaKinuu 1
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUE XUMHNYCCKOT'O

paBHOBeCHUs
9 OKHCIUTENTHHO- . bubnuoteka [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade

Pa3nen 1. BemecTBO M XMMHU4YecKHe peaKuu

1.3 DulekTpostuTHYeCKast AUCCOLUANMSA. XHUMHYECKHEe peakiui B pacTBopax-10u

Teopust dIEKTPOTUTUUECKON

bubmuorexa [JOK
10 nuccoranuu. CUiIbHBIE U cita0bie 1
https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
bubmuoreka [JOK
11 HoHHbIe ypaBHEHHUSI peakui 1

https://m.edsoo.ru/00add448

12 XuUMHUYECKHe CBOMCTBA KUCIIOT U 1 bubmuoreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

13

14

15

16

17

18

19

OCHOBAaHMH B CBETE IIPEICTABICHUN
00 PJIEKTPOIIUTUYECKON
JIHCCOIAITAN

XUMUYeCKHe CBOMCTBA COJICH B

CBETE MPEICTABICHUI 00

BHGKTpOJII/ITI/IquKOﬁ JUCCOIIMall 1

ITonstue o TuapoJImn3e coJieit

O000I11IeHIE U CUCTEMATU3AIUS

3HAHUHU

ITpakTuyeckas padora Ne 1.
«Pelenne 3KCrepuMEHTaJIbHbIX

3aga4»

Pewrenue 3ama4 u cocraBieHue
YPaBHEHUH DJIEKTPOIUTUYECKON

JIUCCOLMAIIHH.

Pemenue 3anay. [Toaroroska xk K/P

KonrtponsHast pabora Ne2 o reme
«OIIEKTpOIUTHYECKAs
aucconyanus. XuMU4ecKue

peaxkiuu B pacTBOPax»

https://m.edso0.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

bu6nmoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

bubnmoreka [JOK
https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

Pa3gen 2. HeMeTa/JIbI M UX COCAUHEHUS

2.1 O0mas xapakTepucTUKAa XUuMUYeCKUX 3j1eMeHTOB VIIA-rpynnsl. I'ajiorennl.-44

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
20 XWMHYECKHE CBOMCTBA HA TIPUMEPE 1
XJIopa

XnopoBoaopoa. CoJisiHast KUCIIOTA,
21 XMMHUYECKHUE CBOICTBa, MOJIyUYeHHE, 1

IIPUMCHCHHEC

[IpakTuueckas padora Ne 2 o Teme
22 «[lony4yeHue coONTHON KUCIOTHI, 1 1

H3y4EHHE €€ CBOWCTBY»

Brruncienus no YpaBHCHUAM

23 XUMHUYECKUX PEaKIHi, eClIi OJIUH 1

W3 peareHTOB JIaH B U30BITKE

Pasznen 2. HemeTasIbl M HX cOeIMHEHHS

2.2 O0mas xapakrepucTuka 3j1eMeHTOB VIA-rpynnsl. Cepa u e€ cequHenus-64

Y OO1m1ast XxapaKTEepUCTHKA SJIEMEHTOB )
VIA-rpynibt

ANOTpOITHBIE MOJU(PUKALINN CEPBI.
Haxoxnenue cepel u €€

25 1
COEAMHEHUH B IPUPOJIE.

XHUMUYECKUE CBOMCTBA CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edso0.ru/00ade104

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edso0.ru/00ade488

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

26

27

28

29

Pasznea 2.

2.3 O0mas xapakTepuCTHKA 3JIeMeHTOB VA- rpynnbl. A30T, ¢gocdop 1 UX COeANHEHUsI-79

CepoBoopo/1, CTpOeHHUE,
busnvecKkre 1 XUMHUECKUE

CBOICTBa

Oxkcunpl cepbl. CepHas KUCIIOTA,
¢busznuecKkrue 1 XuMHUYeCcKHe
CBOWCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIUHEHUSIMHU CEPbI

Brrunciienue maccoBoi 10au

BbIXOJa MPOAYKTA pCaKIUU

HeMeTanasl M UX cOeTUHEHUS

bu6mmoreka [IOK
https://m.edso0.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

OO6mas xapakTepuCcTUKa 3JIEMEHTOB

VA-rpynmnsl. A3oT,

bubmuorexa [JOK
30 pacnpocTpaHeHue B IPUPO/IE,
https://m.edsoo.ru/00adeea6
(du3HYeCKre U XUMHUICCKHE
CBOICTBA
31 AMMHak, ero Gpu3ndecKue u bubnuorexa [JOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHUYECKHE CBOWCTBA, MOJyUCHHE https://m.edso0.ru/00adf004
U IPUMEHEHUe
[TpakTuyeckas padora Ne 3 o Teme
bubmuorexa [JOK
32 «ITonydyeHne aMMHaKka, U3yueHUE 1
https://m.edso0.ru/00adf180
€ro CBOMCTB)»

23 A3oTHas KUCOTa, e€ PusmdecKue u ) bubnnorexa [HOK
XMMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

bubmuorexa [JOK
34 ynobpenuit. Xummuueckoe 1
https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
bu6mmoreka [IOK
35 dbocdopHas kucnora, pusuIecKue u 1
https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJyYCHUE
Wcnonbs3oBanue ¢pocdaTos B

36 Ka4eCTBE MUHEPAIbHBIX L bubnnorexka [JOK
yaoOpeHuit. 3arpsi3HeHHne https://m.edsoo.ru/00adfc20
PUPOJHOH cpenbl pocdaramu

Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS

2.4 O01mas XapakTepuCTHKAa XUMHU4YeCKHUX 3JIieMeHTOB IVA-rpynnel. Yriiepoa n KpeMHHIl U HX COeIMHEHUSI -84

37

Yraepon, pacpocTpaHeHHE B

1

bu6mmoreka [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

npupoje, Gpuzndeckue u

XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcupsl yriaepona, ux (pu3nveckue

1 XMMHYECKHE CBOMCTBA.

bu6mmoreka [IOK
38 DKOJIOTHYECKUE TTPOOIIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
bubmuorexa [JOK
39 YronpHas KUCIIOTa U €€ COMH
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
40 "[losnydyeHue yrieKuciioro rasa. bubnnoreka [JOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHavasbHBIC TOHATHUS 00
bu6mmoreka [IOK
41 OpPraHNYECKUX BELIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTiepoJia
bu6mmorexa [IOK
42 Kpemuuii u ero coequuenust
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5.
3 PelreHne skcriepUMEHTAIBHBIX bubmuorexa [IOK

3a11a4 110 TeMe «BaxHenme

HEMCTAJIbI U UX COCOAUHCHUS»

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

44

Pazpea 3.

KontponsHast padora Ne3 o treme
«Baxxuennme HeMeTaUIbl U UX

COCAUHCHUA»

MeTaslibl M HX COCIMHCHUA

3.1 O01mue cBOMCTBA MeTA10B-44

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

OOm1ast XapaKTepUCTHKA XUMHYECK
HX 3JICMEHTOB — METAJLJIOB.
Mertanauueckas CBSI3b U bubmuorexa [JOK
45
METaJJIMYeCKasi KPUCTAUINIeCKasl https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
bu6mmoreka [IOK
46 DNEKTPOXUMHUYECKUN PsiJL
https://m.edsoo.ru/00ae1156
HaMpPsHKEHUH METaIOB
OO6mme crmocoOb! MOTyYeHUSs
MetauioB. CruraBel. BeraucineHus
bubmuorexa [JOK
47 [0 YPaBHEHUSIM XUMHYECKUX
. https://m.edso00.ru/00ae1156
peakIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
bu6mmorexa [IOK
48 [TonsiTHE O KOPPO3UH METAIIOB
https://m.edsoo.ru/00ae1278
Pa3zgen 3. MeTa/JILI M BX COETUHEHU S



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

3.2 BaxkHelinme MeTaJIbIl U UX coeaquHenns-164

bubmuorexa [JOK
https://m.edso0.ru/00ael14b?2

49 [lemouHBIC METAJIIBI

OKcHIbl ¥ THAPOKCUIBI HATPUS U
51

KaJIis

Il{er04HO3EMENBHBIE METAILIIBI —
52

KaJIBIIMI U MarHum
50 Baxueline coefMHEHUS KaJIbLIU

O00011IeHIE U CUCTEMATU3AIUS
53

3HAHUH

JKécTkoCTh BOMIBI U CIIOCOOEI €€
54

yCTpaHEHUs

[IpakTuueckas padbora Ne 6 o Teme
55 "YKEcTKOCTL BOIABI M METOMEI €€

yCTpaHEeHHs"
56 AnroMuHuR

AmdoTepHbIe CBOWCTBA OKCUIA U
57

THIPOKCH/IA
58 Keneso

bu6mmoreka [IOK
https://m.edso0.ru/00ael14b?2

bubmuorexa [JOK
https://m.edso0.ru/00ae15e8

bubmuorexa [JOK
https://m.edso0.ru/00ae15e8

bu6nmoreka [JOK
https://m.edso0.ru/00ae1886

bu6nmoreka [JOK
https://m.edsoo.ru/00aelaed

bubmuorexa [JOK
https://m.edsoo0.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edso0.ru/00ae1d86

9 OKCI/II[BI, TUAPOKCUABI U COJIN
5 1
xenesa (1) u xemnesa (111)

bubmuorexa [JOK
https://m.edso0.ru/00ae35e6

50 O0001IeHre U cUCTEMaTU3 AU
1

3HAHUH

[IpakTuueckas padorta Ne 7.
Pemenue skcnepuMeHTaIbHBIX
61 1

3aj1a4 110 TeMe «BakHenne

MCTaJIbl U UX COCANHCHUA»

bu6mmoreka [IOK
https://m.edso0.ru/00ae3de8

Beruucnenus no ypaBHeHHIM

XUMUYECKUX PEAKLUHN, €CIIH OOUH
U3 PEareHToB JIaH B N30BITKE WIN
62 1
COJIEPKUT NpUMeCH. Brruncnenus

MacCOBOM J0JIM BBIXOJa IPOAYKTa

peakiuu

bubmuorexa [JOK
https://m.edso0.ru/00ae1750

63 O000IIIEHNE U CUCTEMATHU3AIINS .

3HAHUH

Kontponbnas padota Ne4 o teme
64 «BaxkHeiImne MeTabl 1 UX 1

COCIUHCHUA»

Pasznea 4. Xumus u okpyskamomas cpejaa.

4.1 BemrecTBa 1 MaTepHuaJIbl B )KU3HM YeJI0OBeKa -44



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemwectBa u marepuassl B bubmuorexa [IOK
% IMOBCETHEBHOM KU3HU YEJIOBEKA ! https://m.edso0.ru/00ae3f50
66 XUMHYECKOE 3arps3HEHNE L bubmuorexa [IOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
57 Ponp xumum B periennn . bubmumoreka [IOK
IKOJIOTMYECKUX podiieM https://m.edsoo.ru/00ae4270
63 O06001IeHNEe U CUCTEMATU3AIIHS . bu6mmoreka [IOK
3HaHHUI https://m.edso0.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
WMHTepakTuBHAsA AOCKa

Touka pocra

1. Hudposas nadopatopus RELEON ¢ naTunkom temnepaTypbl
2. IudpoBoii 1aTunK TeMIepaTypbl TEPMOIIAPHBII
3. CnupToBKa
4. Cseua
JleMoHCTpanmoOHHOE 000pyI0BaHKE

Habop 15 MmogenupoBaHusi MOJIEKYJ HEOPTaHUYECKUX COeIMHEHUIN

WuTepakTuBHAs TOCKa

[CX5

OO06opynoBaH¥e U PEAKTHUBBI IS JIEMOHCTPAIIMHA METOJIOB pa3neicHus cMeceid. Llentpudyra
WuTepakTuBHAs TOCKA.

["azoananu3zarop, anmnapat Kunna

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

yueOHUK

CalT pely.er

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

CaiiT pemry.erd

MOs HIKOJIa

bubnuoreka LIOK https://m.edsoo.ru/00adb59e

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
CaiT pelry. ers

MOs HIKOJIa

bubnuoreka LIOK https://m.edsoo.ru/00adb59e

COI''TACOBAHO COTI'JTACOBAHO

IIporokou 3acenanus 3amecturens qupekropa Y BP
METOINYECKOr0 00be IUHEHUS

MBOY MO /[luuckoii paitor COLI Ne5 Mannikas E.H.
oT 2023 roga Nel
H.B.Bnacosa 2023 ro
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