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I[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo XvUMHH IJisi OOYYaIOIUXCS C 3aJ€PKKOM MICUXHUUYECKOTO
pazButus (manee — 311P) Ha ypoBHE OCHOBHOTO 00IEro O0Opa3oBaHUsI COCTaBIICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJIAPTOM
ocHOBHOTO 001Iero oopazoBanus (Ilpuka3z Munnpocsemenus: Poccuun ot 31.05.2021 r.
No 287, 3zapeructpupoBan MuHuctepctBoM roctuiiun Poccuiickoit  denepanun
05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), - ananTUPOBaHHON OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMOl OCHOBHOTO O0OIIETr0 00pa3oBaHUS OOYYAIOIIUXCS C
3a/Iep KON mcuxuueckoro paszBuTus (ogoOpeHHoi pemennemM OYMO mno obmiemy
oOpa3zoBanwuio (poTokoia oT 18 maprta 2022 1. Ne 1/22)) (Ha ypoBHE OCHOBHOT'O OOIIETO
o0pa30BaHMs COCTaBJICHA C y4e€TOM TpPeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHONl MPOrpaMMbl, MPEACTaBICHHBIX B DeneparbHOM TOCYAapCTBEHHOM
oOpa3oBaTeIbHOM  CTaHJIAapTe  OCHOBHOro  obmiero  obOpazoBanust  (IIpukas
Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHHCTEPCTBOM
toctuiuu Poccuiickoit @enepanu 05.07.2021 r., per. Homep — 64101) (mamee -—
dI'OC 0O0O0), npukaz Munnpocsemenuss Poccun ot 24.11.2022 1. Ne 1025 «O6
YTBEPXKJICHUU  (efepalbHON  aJanTUPOBAHHOW  00pa3oBaTeIbHOM  MPOrpaMMBbl
OCHOBHOro  o0miero oOpa3oBaHusi i OOy4YalOIIMXCA C  OrPaHUYECHHBIMU
BO3MO>KHOCTSIMHU 3I0pOBbs» , Tpuka3 MunucrepctBa npocsemienus ot 24.03.2023 r.
Ne 1025 «OO0 yrBepxkaeHuu (QenepaabHON aganTUPOBAHHOW 00pa30BaTEILHOM
MporpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHMs Ui OOy4YalOIIMXCA C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JI0pOBbs», Iprka3 MunuctepctBa npocsemnieHus ot 18.05.2023 No
370 «O6 yTBepxaeHUU QeaepaibHON 00pa3oBaTEIbLHON MPOTPpaMMbl  OCHOBHOTO
oOmero oOpa3oBaHMs» , a TakK€ B COOTBETCTBUU C HAMpaBICHUSAMU PaOOTHI IO
(hOpMHUPOBAHUIO IIEHHOCTHBIX YCTAHOBOK M COLIMAJIbHO-3HAYHMMBIX KauyeCTB JIMYHOCTH,
yKa3aHHBIMM B paboyell mporpaMMe BOCHUTaHUs padouyell MporpaMmbl y4yeOHOTro
npeameTa «XuMus» (0a30BbId YpOBEHB), - NPOrpaMMON BOCHUTAHUS OOYYAOIIMXCS
MpU MOJYYEHUH OCHOBHOTO OOIIEro OOpa3oBaHUs, C YYETOM paCHpENeNEHHBIX I10
KJlaccaM TMpOBEpSIEMBIX TpeOOBaHMM K  pe3ysibTaTaM OCBOEHHUS  OCHOBHOM
oOpa3oBaTeIbHONM MPOTpaMMbl OCHOBHOrO 00mero oOpa3oBaHUS M JJIEMEHTOB
COJIep>KaHus, PEJICTABIIEHHBIX B Y HUBEpCATbHOM KoaudukaTope 1o xumuu, Kormenmmu
MpernoiaBanusi y4eOHOTo mpeaMera «XuMus», B 00pa3oBaTeIbHbIX opraHu3anusix Pd,
peaM3yIONINX OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI.

O0mas xapakrepucTukKa yueOHoOro npeamera « XuMmusi»

VYueOubii  npenMer  «XUMHS»  BXOJAUT B MPEIMETHYHO  00JacTh
«EctecTBeHHOHAay4YHBIE MpeaMETh». B cucteMe ecTecTBEHHOHAay4HOro 0oOpa3oBaHUs
XUMUS KaK y4eOHBIM IpeIMET 3aHMMAET BaKHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IBI,
(GbopMHpPOBaHUM HAyYHOM KapTHHbBI MHUpa, CO3JaHUM OCHOBbI XMMHUYECKHX 3HAHHM,
HEOOXOAMMBIX ISl TOBCEIHEBHOW >KW3HHM, HABBIKOB 3JIOPOBOTO M 0E€30MaCHOTO IS
YyelioBeKa M OKpYXarolled ero cpeasl oOpaza KU3HHU, a TakKe B BOCHUTAHUU
DKOJIOTUYECKOH KYJIbTYPBI.

YcnemHocTh HN3Yy4YCHUA XHMHHU CBiA3daHa C OBJIAACHUCM XHMHWYCCKHUM S3BbIKOM,
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coOno/iecHneM TMpaBuyl  Oe30MacHOM paboOThl TPH  BBHINOJHEHUHM XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€H XUMHUU C IPYTHUMU MPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTAaHUYECKOW M OPraHUYECKON XUMUU.
['maBHOM maeel mporpamMMel SIBJISIETCSI CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUU
M0 XUMHH, BBIPAXEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYAIOIIUXCS M UX
0CcOOBIM 00pa30BaTENbHBIM MTOTPEOHOCTSIM.

B conxepxaHnn TaHHOTO Kypca IPEACTaBIECHBI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINE HW3YyYEHHE COCTaBa M CTPOCHHS BEIIECTB,
3aBUCHMOCTH WX CBOMCTB OT CTPOCHMS, IIPOTHO3UPOBAHHE CBOWCTB BELIECTB,
UCCIIEOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUM U IyTEW YIPABICHUS UMH
B LIEJISIX MIOJIYYEHHUS BEUIECTB U MATEPHUAIIOB.

TeopeTu4ecKyt0 OCHOBY M3YYEHHs] HEOPTaHUYECKOM XMUMHUHU COCTABJISAECT aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon JI.11. MenaeneeBa ¢ KpaTKuMu

CBEJECHUSMH O CTPOCHMHM aToMa, BHJAX XUMHUYECKOM CBSI3H, 3aKOHOMEPHOCTSX
NPOTEKAaHUsI XUMUYECKUX PEaKLnil.

B u3ydyeHun Kypca 3Ha4UTENbHAs POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEJCHUIO NPAKTUUYECKUX M JIA0OpaTOpHBIX pabOT, OMUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOT0 SKCIIEPUMEHTA, COONIOJCHHUI0O HOPM M MpaBui 0e30macHOM paboThl B
XUMHUYECKOH J1abopaTOpHH.

Peanusanus gaHHON nporpaMMsel B Ipolecce 00yueHus MO3BOJIUT 00YyUaroIIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUH U ITOHATH POJIb U 3HAYEHUE XUMUN
Cpelr APYruX HayK O MPUPOJIE.

N3yyenune xumum crnocoOCTByeT (HOPMUPOBAHHIO y OOYYAIOIMIUXCS HAYyYHOTO
MUPOBO33PEHHUS, OCBOCHHUIO OOIICHAyYHBIX METOAOB (HAONIOZEHUE, HW3MEpEHue,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUs Hay4YHbIX
3HAHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBSA3SIX ¢ mpeaMeTaMmu «OKpYKaroHil MUp»,
«Duzuka», «buonorus», «I'eorpapus», «Marematuka» U HOpMUPYET KOMIIETECHIIMH,
HE0OXO0AMMBIE ISl MPOIOJKEHHSI 00pa30BaHus B 00JIaCTU €CTECTBEHHBIX HayK.

N3yyenne XuMuM CHOCOOCTBYET pa3BuTHiO y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaXkeHUs, (PYHKIMOHAIBHONH  T'pPaMOTHOCTH, YMEHHUS
BOCIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh HH(MOpPMALNIO, NPEACTABICHHYIO B
pa3nnuHbiX GopMax. 3HAYUMOCTb MpeaMeTa JJIsl Pa3BUTHS KU3HEHHONW KOMIIETEHLUU
oOyuatomuxcst ¢ 3I[IP 3akmiouaeTcss B yCBOGHMHM OCHOBBI XMMHMUYECKHUX 3HAHHM,
HEOOXOIUMBIX JJIsi TIOBCETHEBHOM JKM3HM;, HaBBIKOB 3JI0POBOTO M OE€30MacHOro Jis
YesloBeKa M OKpYXarollel ero cpeapl oOpasza KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OOyYeHHs] MpeAMETY «XHUMHS» C y4eTOM
0coObIX 00Opa3zoBaTelbHBIX MoTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OnageHue yueOHbIM
MpEeAMETOM «XUMHUSA» MPEACTABISET ONPEACICHHYI0 TPYIHOCTb Il 00Oy4arouIuxcs ¢
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIIMTEILHON AESITENbHOCTH, IEPUOTUIECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbiIM 00bEMOM MaMSITH, HEIOCTATOYHOCTBIO OOIIEro 3amaca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HMHTEPECOM U HU3KHMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeofoneHus TPYAHOCTEH B HM3yuyeHUH Y4YeOHOTro mpeamera «XHUMHsD)
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HeoOxouMa afanTaius o0bemMa U XapakTepa yueOHOro Marepuania K mo3HaBaTelIbHbIM
BO3MOXHOCTSIM JIAaHHOW KaTEeropuu OOYyYarolIuXcsi, y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCMOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBS3EH,
ITIOCTEIIEHHOE YCI0KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy w3ydyeHHMH XUMUU HEOOXOIUMO OCYIIECTBIISITH B3aWMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NEATENbHOCTH. BO3MOKHO BBIJIEJIEHHE OT/ICJIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBS3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3[IP. Opranunueckoe eaMHCTBO
NPAKTUYECKON M MBICIUTEIBHON JEATEeIbHOCTH OOYyYaroluuXxcsi Ha YpOKax XUMUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO OA3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUHU YACIAETCS U3YYCHHUIO «CKBO3HBIX)
MOHSATUHN ¥ (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Hesan 1 32124 U3y4YeHHUS Y4eOHOI0 npeamMera « XuMHs»

Obwue yenu n3ydeHus: yueOHOro npeamera « XUMHsD) IPEICTaBICHbI B - paboyeit
IporpaMme OCHOBHOI'O 0011ero oopa3zoBanusa. OHU aKTyalIM3UPOBAHbI C YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro 00pa3oBaHUs, HAMPABIEHHOCTH OOyYEHHUS
Ha pa3BUTHE U CAMOPA3BUTHE JMYHOCTH, (POpMUpOBaHHE €€ WHTEJUIEKTAa U OOIIeH
KylabTypbl. OOyueHHe YMEHHIO VYYHUThCS U MNPOAOKaTh CBOE 00pa3OBaHHE
CaMOCTOSATENIbHO B HACTOSIILIEE BPEMS ABIISIETCS] OTHOM U3BAKHEUIIUX (PYHKIUN y4eOHBIX
MIPEJAMETOB, B TOM YHCIIE U « XUMUU.

st obyuaromuxcst ¢ [P, Tak ke, kKak U JUIsi HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYI0 porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUE yeau, Kak:

* QopmMupoBaHME  HMHTEJUIEKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY TMPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSAM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMAaTUYECKOE NPHOOIICHUE YydYalluxcs K
CaMOCTOATENbHON MO3HABATENILHON ACSITENIbHOCTH, HAYYHBIM W MPaKTUYECKUM
MeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMHH,

= o0ecreyeHue yCciaoBHil, CIOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS OTBITA
pa3zHoO0pa3HOM AESITETbHOCTH, TTO3HAHUS U CaMOIIO3HAHUs, KIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIUX YHUBEPCAIBHOE 3HAUEHHE IS Pa3IMYHBIX
BUJIOB JCSTENBHOCTH;

* (popmupoBaHue yMEHUI 0OBICHATH U OLICHUBATH SBJICHUS OKPY’KaIOIIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYCHUHN XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHUCTUYECKUX OTHOILIECHUW, MOHUMAHUS
HEHHOCTH XUMUYECKUX 3HAHUU JJI BBIPAOOTKU HKOJIOTHYECKH 11eJIeCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
310POBbS ¥ OKPYKAIOUIEH TPUPOIHOU CPEBL;

" pa3BUTHME MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAaHMIO HAa OCHOBE YCBOGHHS OOIIEYETOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIIsl U HANPABIEHHOCTU JAJIbHEHIIIETO
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oOy4eHus.

Kypc HampaBiieH Ha pelnieHne CaeayonX 3aday, 00eCeUNBAIOIINX PeaTu3aIiuio
JUYHOCTHO-OPUECHTHPOBAHHOTO W JICATEIBHOCTHOTO ITOAXOJOB K OOYUCHHUIO XHMHH
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 0011I€TO 00Opa30BaHUS:

" (popmMupoBaHUE IEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX IPEICTABICHHHA O
BEIICCTBAX, MX INPEBPANICHUSIX U TMPAKTHICCKOM IPUMCHCHHH, OBJIaJICHUC
MOHSTHWHBIM aIllapaToM ¥ CHMBOJHYCCKHM SI3IKOM XUMHU;

" OCO3HaHHE OOBCKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH KaK 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUUYECKUX TMPEBPAIICHUI HEOPTaHUYECKUX H
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJICHUW J>KMBOW M HEXUBOU
IPUPOJIBI; YTITyOJIeHHE MPEICTaBICHUH O MaTepHAIbHOM €TUHCTBE MHPA;

" OBJIAJICHHE OCHOBAMHU XMMUYECKON I'PaMOTHOCTHU: CIOCOOHOCTHIO aHATM3HPOBATD
1 00BEKTUBHO OLICHUBATh )KU3HEHHBIE CUTYalluH, CBSI3aHHbIE C XUMUEH, HAaBbIKAMU
Oe3o0macHOro oOpalleHHs C BEIIECTBAMHU, MHCIIOJIIb3YEMbIMH B ITOBCEJIHEBHOMN
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH SKOJOTMYECKH O€30IacHoe
MOBE/ICHUE B IENIAX COXPAHEHUS 37I0POBBS U OKPYKAIOIICH CPEIbI;

" (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKIY pPealbHO HAOIIOIaeMbIMH
XUMHYECKUMH SIBJICHUSMU M TPOLECCAMH, MNPOUCXOMSIIMMU B MHKPOMUPE,
OOBSICHATh TMPHUUMHBI MHOTO000pa3wsi BEIIECTB, 3aBUCHMOCTh HX CBOWMCTB OT
COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS BELIECTB OT UX CBOICTB;

" NPUOOPETEHUE OIbITa HCIOIb30BAHUS Pa3IMUHBIX METOJOB MU3YyUEHUsS BEIIECTB,
HAOJIIOJICHUS 32 UX MPEBPAICHUSIMHU MIPU MPOBEIACHUN HECIOXKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

" (QopmupoBaHuE TPENCTABICHUH O 3HAYCHHUM XUMHYECKOM HAyKHM W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA 10 XUMUM

OOydueHne y4eOHOMY TpeaMeTy «XHMHUS» HE0OXOAMMO CTPOMTh Ha CO3JaHUU
ONTHUMAJIBHBIX YCIIOBUM JII YCBOECHHS MPOTrPaMMHOIO MaTepualia OOydarolIMMHCS C
3I1P. bonblioe BHUMaHHE JODKHO OBITH YAEIEHO OTOOpY yueOHOro Marepuajia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIMHOCTH MPU COXPAHEHUH 00I11ero 6a30BOr0 YpOBHSI.
OH 0DKEH 10 COAEP)KaHUI0 M 00beMy OBITh aan THPOBAHHBIM J1J1 oOy4varomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30oBaTeIbHBIMU NOTPEOHOCTIMU. ClielyeT 00JIerYUTh
oBiajiecHue wmatepuaroMm oOyvarouumucs ¢ 3IIP mocpencTtBoM ero AeTalbHOTO
OOBSICHEHHSI C CHCTEMaTHYECKHMM IOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOH B
IIPUMEHEHUN 3HAHUN C HUCIOJIB30BAHUEM IPUEMOB AJITOPUTMHU3ALMH M BU3YaJbHBIX
orop, oOy4eHus: CTPYKTYpHUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHue Uisi MOJHOLIEHHOTO YCBOGHHS y4E€OHOrO Marepuajia UMEeT
oropa Ha MEXIPEAMETHBIE CBSI3U BOIMPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT >K€ Y4YeOHBbI MaTepual C pa3HbIX TOYEK 3pEeHMUS,
MEXIPEIMETHBIE CBSI3M CIMOCOOCTBYIOT €r0 JIydllleMy OCMBICIICHHIO, 00Jiee POYHOMY

3aKPCINICHUIO IMOJIYYCHHBIX 3HAaHUU U IMPaKTHYCCKHUX YMGHI/Iﬁ
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ITpy mOArOTOBKE K YpOKAaM y4YUTENb AODKEH MPEAyCMOTPETh (GOpMUPOBAHUE Y
oOyyaroluxcs yMEHUM aHAIU3UPOBaTh, CPaBHUBATh, 00001IaTh U3yyaeMblil MaTepua,
IUTAHUPOBATh MPEJCTOAIIYI0 pPaboTy, OCYLIECTBIATh CaMOKOHTPOJb. HeoOxommmo
MOCTOSIHHO CJIEUTh 3a TMPaBUJIBHOCTHIO pPEUEBOTO O(OPMIICHUS BBICKA3bIBAHUN
oOyuatomuxcs ¢ 3I1P.

B cBs3u ¢ OCOOCHHOCTAMM MOBEACHUSIM JeATeIbHOCTH oOywaromuxcs c¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMKA  KOHTPOJIb
COOJIIOICHNS IPABWII TEXHUKU OE€30MACHOCTH IPU MPOBEIEHUU J1aOOpPaTOpPHBIX padoT B
XUMHUYECKOM KaOMHETE.

IIpuMmepHbIe BUABI AesiTeJbHOCTH 00y4aomuxcs ¢ 3I1P, o0yciioB/ieHHbIE 0COOBIMU
o0pa3oBaTreJbHBIMU MOTPEOHOCTAMHU U 00eCIeYHBaIOIINEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy «XUMMI»

Copeprxanue BUJIOB fesTesibHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax Xxumuu
onpenensieTcss uX 0coobIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [loMUMO IMPOKO
ucrnonb3dyembix B OOIT OOO obmux st Bcex 00ydarommxcs BUAOB ACSITEIbHOCTU
clelnyeT YCWUIUTh BHUJBI JCATEIBHOCTHU, cHenuUYHBIE [JIs JaHHOW KaTeropuu
oOyuaromuxcsi, g 00ecredeHns] OCMBICIEHHOIO OCBOEHUS COJIepKaHusl 00pa30BaHUs
10 MPEAMETY: YCUIICHUE MPEIMETHO-TIPAKTUYECKON IEATEIBHOCTH C AKTUBU3ALMNEN
CEHCOPHBIX CHCTEM; YEPEIOBAHUE BHUJIOB JEATEIBHOCTH, 3aJCHCTBYIOIINX pPa3IN4HbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHUE MaTepHalia C OMOPOM Ha aJITOPUTM; «IIOIIATOBOCTH) B
U3YYCHUU MaTepualia; MCIOJIb30BAaHUE JOIMOJHUTEIbHON BU3YyalbHON OMOpHI (TUIAHBI,
00pas3libl, CXeMbl, I1A0JI0HbI, ONIOPHbIE Ta0NIULIbI). [ pa3BuTusa y oOyuarommxcs ¢ 311P
yMEHHUSI JIeJlaTb BbIBOJIbI, (POPMHUPOBAHUATPAMOTHOTO  PEUYEBOr0 BBICKA3BIBAHUS
HE00XO0AMMO UCIOJIb30BaTh OMOPHBIE clloBa U Kiuiie. Ocoboe BHUMaHUE CIEaYET
YACIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MAaTepUasa: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJEHUE TaOJMI], COCTaBJieHHE KJIacCU(PUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSMHU JIJI51 KJIaCCU(PUKAIIMY U HATTOJTHEHUE UX TIPUMEPaMU U .
- TeMaTUYecKasi U TEPMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOII

000.

Jnst obyuaromuxcs ¢ 3IIP cymiecTBEeHHBIMU SIBISIOTCS TPUEMBI pabOTHI ¢
JEKCUYECKUM MaTepuaioM 1o mnpenmery. I[IpoBoauTtcs chnenuanbHas paboTa TIo
BBEJICHUIO B AKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSTCS Ha MOJMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yaslbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMIOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMus»» B y4eOHOM ILIaHe

B coorBerctBun ¢ DenepanbHbIM TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAApTOM OCHOBHOI'O OOHIEro oOpa3oBaHUsA y4eOHBIM MpeamMeT «XUMHUsD BXOJIUT B
NpeAMETHYI0 00acTh «ECTeCTBEHHOHAyUHbIE TPEAMETh» U SIBISIETCS 00sA3aTEIbHBIM
JUTSI U3yYECHUS.

VY4eOHbIM MIaHOM Ha e€ u3yuyeHue oTBefeHO 136 y4eOHbIX 4acoB — Mo 2 4 B
HEJeNo B 8 1 9 Kiaccax COOTBETCTBEHHO.



Copnepxanue yudeOHOro mnpeaMera «XUMHs», MPEACTaBICHHOE B - pabodeit
nporpamme, cootBeTcTByeT P®I'OC OOO, paszpaboTraHo ¢ y4eTOM - OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHus MO yUeOHOMYIPEAMETY
«XuMus», COOTBETCTBYET - aIalITHPOBAHHON OCHOBHOUM 00pa30BaTEIbHON MpOTpaMMe
OCHOBHOTO 00111eT0 00pa30BaHus 00yUYaOIIUXCS C 3a/IePKKON ICUXUYECKOTO Pa3BUTHS.

COHEPXAHUE YUEBHOTI' O ITPEAMETA « XUMUS»

8 KJIACC

IlepBoHaYaIbHbIe XMMUYECKUE IIOHSTHSA

[Ipenmer xumun. Porb xumuu 6 scusnu uenosexa'. Tena u BerecTBa. Ousndeckue
CBOMCTBA BEIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa U cmecu. CriocoOsl pazaeneHus: cmecei. [Ipapuna 6e3omacHoro oOpamieHus ¢
BEILIECTBAMH U JaOOpaTOpHBIM 00OpynoBaHueM. [lonamue o0 Mmemooax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAas Macca. [IpocTeie U cloKHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas Gopmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eeujecms. OTHOCUTEIbHAS MOJICKYJIsIpHass Macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne M XHUMHUYECKHE SBJCHHUS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEAKLM. YPaBHEHHS XUMHUYECKUX PEaKIM. 3aKOH COXPAHEHUS MAacCChl
BemecTB. Kiaccudukanus XUMUYECKMX Ppeakiuuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeIeHus, OOMeHa).

XUMHUUYECKUMN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOW NOCYAOU, C IMpaBUIaMU
paboTel B jabopaTopuu U mpuéMaMu OOpalleHus ¢ JTa0OpaTOPHBIM 000PYIOBAHUEM;
U3ydeHUE W omnucaHue (U3MYECKUX CBOMCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB;
HaOmoneHne ¢puznyeckux (TIaBJIeHUE BOCKA, TASTHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, IPOKATUBAHUE MEIHOMN
ITPOBOJIOKH, B3aWMOJICHCTBHE Mela C KHUCIOTOM) SIBIICHWM, HAOIIOJICHUE W OIMCAHHE
MPU3HAKOB MPOTEKAHUSI XMMUYECKUX peakuuil (pa3joKeHue caxapa, B3auMOJCHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMO/ICHCTBUE KeJe3a ¢ pacTBopoM cojid meau (I1));u3ydeHue cnocoOoB pasaesieHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BHITIAPUBAHUE, JAUCTHIUISIIMS,
xpomatorpadusi), MPOBEJACHUE OUYUCTKH MOBAPEHHOW COJIM; HAOJIOACHUE U OIHCAHHE
pe3yJabTaTOB TMPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO0 3aKOH COXPaHEHUS MacChl;
CO3/IaHUE MOJIeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npejacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 3JeMEHT W MmpocToe
BelecTBO. HaxoxaeHne Kuciaopoja B Mpupoae, Pu3ndecKkue U XUMHICCKHE CBOMCTRBA.
Peakuuu ropeHus mpoCThIX U CIOXKHBIX BelecTB. CriocoObl MOJIydeHHs KUCIopoja B
naboparopuu u npomviuiienHocmu. Ilpumenenue kuciopoja. Ilonstue o6 okcumax.

Kpyrosopot kucnoponaa B npupoje. 0301 — aiiomponuas Mooupukayus KUciopood.
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Tennosoii 2¢ppexm xumuueckol peakyuu, mepmoxuMuiecKue ypasHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKIUU. Tonaueo: yeonrs u meman. 3azpsazneHue 6030yxd, YCuleHue

! 3jech 1 ganee KypCHBOM 0603HAYCHBI TEMbI, H3yUEHHE KOTOPBIX IPOBOIUTCA B 03HAKOMHTEIBHOM ItaHe. ITemaror
CaMOCTOSTENBHO ONpeessieT 00beM H3ydaeMoro MaTepHaia.

NapHUK08020 2¢hhekma, paspyuierue 030H08020 CJOsl.

Bonopon — aneMeHT M mpocrtoe BemecTtBo. HaxoxaeHnue Bomoposa B IpUpPOJE,
du3nUecKue U XMMUYECKUE CBOMCTBA (Ha MpUMepe B3aMMOJICHCTBHS ¢ HEMETANIaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorajpo. MomsipHbIi
00bEM Ta30B. PacueTsl 1o xumudeckoit popmysie. PacueTsl MaccoBOM 0JIM XMMUYECKOTO
AJIeMEHTa B COEAMHEHUH, KOJIMYECTBa BELIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacué€rel Mo XUMUYECKUM YPABHEHUSM.

Quzuueckue ceoticmsa 600bl. Bona. Ee coctaB, CTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBOpbl. [lonsamue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACmEopax.
llonsmue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOl J0JIM BEUIECTBA B
pacTBope (NIpOLIEHTHAsl KOHIEHTpamusi). MaccoBas [oyig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodcenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwvl (1V) peaxyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tonsamue 06 ocnosanusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxneiimme  knacchl  HeopraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHuveckux coeauHeHuit. Okxcuupl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB
(B3auMopeiicTBiEe ¢ BOAOM, KucioTamu, mieinodyamu). OcHoBanus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
du3nyecKkue M XUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJSIMU). [loyueHue ocHoganuii.

Kucnotsi: coctaB, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTHBHOCTH
metauioB H. H. bekeroBa. Conu (cpennue): HOMEHKIIATypa COJeH, cnocooObl noiyuenus,
B3aMMO/ICHCTBUE COJIEHN C METANIaMH, KUCTIOTaMU, IEJI0YaMH U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUS):
Xumudeckue ceoucmea (83aumooeticmsue ¢ KUCIOMaMu U werouamu, pasilodxceHue npu
HazpesaHuu) u noaydexue.

['eHeTnueckass CBA3b MEXIAYy KIACCAMM  HEOPraHUYECKHX  COEAUHECHUMU.
['eneTnueckue psabl.

XUMHUYECKUM SKCIIEPUMEHT: KAU€CTBEHHOE ONPEAECIICHUE COAEPKAHUS KUCI0POIa
B BO3/IyX€; MOJIYYCHUE U U3YYCHHE CBOMCTB KUCIOPOa; HaOIIOJCHUE B3aUMOICHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpalIEHUs TOpeHus (1moxKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMy OKCHUJIOB M OTIMCAaHUE UX CBOMCTB; MOJYyUYCHHUE U U3yUCHUE
CBOMCTB BOmOpoAa (ropeHue); HabM0aeHHe 00pa3oB BEUIECTB KOJIMYECTBOM | MOJIb;
UCCJIEJOBaHHE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO;
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IIPUTOTOBJICHUE PACTBOPOB C OIPEIECIEHHON MACCOBOM J10JIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aMMOJIECTBHE BOJIbI C METAJUIAMH (HATPUEM U KabI[MeM) (BO3MOKHO HCIIOJIb30BaHKE
BUJIEOMATEPHAIIOB); ONPEJEICHUE PACTBOPOB KHCIOT M IIEJIOYEH C IOMOILBIO
MHANKATOPOB; HUCCIIEIOBAaHUE 00PA3II0B HEOPTAHUUECKUX BEIIECTB PA3NIUYHBIX KIACCOB;

HaOIIOICHUE W3MEHEHHsS OKpPAaCKM HHJMKATOPOB B PACTBOpPaX KHUCIOT M IIEJIOYEH;
n3yueHue B3aumojerctBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPANM3alMM; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHUE OJTHOIO METAJUIA IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHECHUI.

Iepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumn4yeckux iemMeHToB /. U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasA

cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBbie MOMBITKY KJIAacCUPUKAIIMU XUMUYECKUX JieMeHTOB. [loHsITHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U MIEJIOYHO3EMENbHBIE METAJUIbl, TAJIOTEHbI, HHEPTHBIC
rasbl). DnemeHmsl, KOmopwie 06paszyom amgomepmvie OKCUObL U SUOPOKCUODL.

[lepuoguuecknii 3akoH. llepuonnueckas cucreMa XUMHUYECKUX DSJIEMEHTOB
. U. MenneneeBa. Koporkonepuoanas u oiruxnonepuooras dhopmsl Ilepuoamdeckoit
cucteMbl xumuueckux a1eMeHToB . 1. Menneneesa. [leprobl u rpyrinsl. Pu3znyecKkun
CMBICJI OPAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U FPYIIIBI SJIEMEHTA.

Crpoenne aromMoB. CocTtaB aTOMHBIX snuep. M3zomonvl. IneKTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 0000YeK aTOMOB MNeEpBBIX 20 xuMuyeckux siaemMeHToB [leprnoanueckoii
cucrembl JI. WM. MenneneeBa. XapakTepuUCTMKa XHMHYECKOTO OJJIEMEHTAa IO €ro
nonoxenuto B [lepnonnueckont cucreme J[. 1. Menaeneena.

3axonomepHocmu U3MEHEHUs CE8OUCME IIEeMEHMO8 MANbIX NEePU0O08 U 2NAGHbIX
noozpynn, 6 3AaBUCUMOCMU OM AMOMHO20 (NOpA0K06020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxrcoanun.

Xumuyeckass cBsi3b. KoBaneHTHas (mojsipHass W HEMOJISIpHAsi)  CBA3b.
InexmpoompuyamenbHOCmMb AMOMO8 XUMUYECKUx s1emenmos. IoHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl
OKHCJIEHUS U BOCCTAHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI O3KCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METAUIOB U
HEMETAIIJIOB; B3aUMOJICUCTBUE THAPOKCUJIA IMHKA C PACTBOPAMHM KHCJIOT W IIEJIOYEH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakiuu pa3oKeHusl, COSUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzamuss MeXINpeIMETHBIX CBsA3€l NpU H3yuyeHWH XHUMUU B 8 Kiacce
OCYILECTBIISICTCS Uepe3 UCIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TIOHATUM, SBJBIIOIIMXCSA CUCTEMHBIMU Ul OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAaY4YHOI'O IIMKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAYUHBIHN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, NEPUOAUYHOCTb, HAOIIOAEHHE, HKCIEPUMEHT,

MOJCIUPOBAHHUC, UBMCPCHUC, MOJCIIb, SABJICHUC.
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dusuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIGKTPUYCCKUM 3apsil, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIEeCTBA, Ta3, (PM3MUYECKHE BEIMYUHBI, SAUHUIIBI U3MEPCHHS,

KOCMOC, TUTaHETHI, 3BE371b1, COIHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPATBI, TOPHBIC IOPOIBI, TOJIE3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BewrecTBo M XUMHYECKasi peaKkus

[lepnognueckuit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
. U. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHUYECKUX AIIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KW, KAIbLMSI U UX COCIUHEHUHN B
COOTBETCTBHUHM C MOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

Crpoenue BemecTBa: BUABI XUMHYECKOM CBSI3M. THIBI KPHUCTAIMYECKUX
PEIETOK, 3a8UCUMOCNb CEOUCME 8eujecmea Om muna KpUCmailudeckou peueémxku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEUIECTB (MEXIyHApOIHAs U
TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMUYHBIM KJlaccaM
HEOPraHWYECKUX COCIMHEHU, TeHETUUECKasl CBA3b HEOPraHUUYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKHX peakifil M0 pa3iaUYHbIM MpPU3HAKaM (110 YUCITY U
COCTaBYy YYacCTBYIOLIMX B PEAKIMHU BEIIECTB, O TEIUIOBOMY 3((eKTy, 10 U3MEHEHHUIO
CTENEHEH OKHUCIEHHS] XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no Yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PeaKUUU. 1epmoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. Ilonamue 06 obpamumvix u
HeoOpamumvlx Xumuyeckux peaxkyusx. llonamue o0 20MO2eHHbIX U 2eMepPOeHHbIX
peaxyusax. Ilonamue o xumuueckom pagnogecuu. CmeweHue Xumuiecko20 pasHo8eCUs.
Daxkmopul, eruAOWUe HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJ0NCEHUE XUMULECKO20
pasHosecusl.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COoCTaBIeHHE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH C HCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 2MEKTPOIUTUYECKON AUCCOLMALNN. DJIEKTPOIUTUYECKAS TUCCOLUALIMS.
DNEKTPOJIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHUOHBI. Mexanusm ouccoyuayuu eeujecma
C PasnuuHbeiMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U cia0ble AIIEKTPOITUTHI.

Peakiuu noHHOro oOMeHa. YCiOBHSI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KoH1a. ITosHbBIE U COKpalllEHHbIE HOHHBIE YPABHEHUS peakUuil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMM W cOJell B CBeTE MPEACTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconmanu. Cpena pactBopa. KauecTBeHHblIE peakUMd Ha KaTHOHBI U aHHOHBI:
XJopua-, OpoMun-, uoauA-, cymnbdar-, KapOboHar-, cwiMkar-, (ocdar- aHHUOHBI,
THJIPOKCHI-HOHBI; KATHOHBI aMMOHHSI, MarHUs, KaJIBITUS, A TIOMUHUS, XKele3a (2+) u (3+),
Meau (2+), MMHKA, IPUCYTCTBYIONTUE B BOJHBIX PaCTBOpPAX.
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XUMHUYECKUI HKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB U HeMETaJUIoB (rpadura u anmasa),

CIIOKHBIX ~BEIIECTB (XJIOpPHJA HATpWs); HCCICJOBAHHE 3aBHUCHMOCTH CKOPOCTH
XUMHYCCKON pEakIuu OT BO3JACHCTBHS pPa3IMYHBIX (DAKTOPOB; HCCIICOBAHHE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, IMPOIIECCA TUCCOIUAIIMN KHCIIOT, IIEI04Yeh U
cojeii  (BO3MOXKHO HCIOJB30BAaHHWE BHICOMATCPUAIIOB); IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWE
0cajKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, MILIIOCTPHPYIOIIUX IPUMEPHI
OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakiuid  (TOpEeHUe, PEaKIMH Pa3JI0KCHHUS,
COCIMHEHUS); PACIO3HABAHUE HEOPTaHWYECKHX BEIIECTB C IMOMOIIBI KauyeCTBEHHBIX
peaKIMii Ha HOHBI; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a7a4.

Hemertanibl 1 HX coelMHEHUSI

OOmast  xapakrtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIE CTETIeHU OKucIeHus. CTpoeHue 1 (U3NYECKre CBOMCTBA IPOCTHIX BELIECTB
— rajoreHoB. XMMHUYECKHE CBOICTBA Ha MpUMEPE XJIopa (B3aUMOJIEHCTBUE C METaJJIaMH,
HEMeTaJJIaMl — BOJOPOJOM M KHCIOPOAOM, wenouamu). Xiopoojpopoa. CoinsHas
KHCJIOTa, XUMHUYECKUE CBOWCTBA, HOJAy4YeHue, TPUMEHEHHE. [leucmsue xnopa u
X7I0p08000OpoOa Ha Opeanusm yenogeka. BakHeWiue XJIOPUIbI U UX HAXOXKIECHUE B
IIPUPOJE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenre ¥ (U3HUECKHE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHI.
AnnoTponHble MOAU(UKAUKMK KHCIOpPOAAa M Cepbl. XHUMHYECKHE CBOWMCTBA CEpBI
(B3aMMOJEHCTBUE C Hememanllamu — BOJAOPOJOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
¢u3znyeckue U XMMHYECKHE CBOMCTBAa (KUCIOTHBbIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcupl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas kuciaoTa: Gu3nyecKkue
U XuMuYeckue cBoicTBa (oOmme u cneruduyeckue). Coau CepHOM KHUCIOTHI,
KauecTBEHHasl peakuusi Ha cyibdar-uoH. CepHucras KUCIOTa. Xumuueckue peaxyuu,
jedxcawue 8 OCHOBe NPOMBIUUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coequHeHun B rpupoje. [Ipumenenue cepbl U €€ COEqMHEHUH B
ObITYy W B MPOMBIIIJICHHOCTU. Xumuyeckoe 3acpsa3HeHue oKpycaroueli cpeobvl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3a2PA3HEHUe 8030YXA U B000EMOB), CHOCOObL
€20 npedomepaeHus.

OO01ast xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B TIpuUpoje, (PU3MUECKHe U XHUMHUYECKHE CBOMCTBa
(B3auMOJEHCTBUE C MeTaJJIlaMd M HEMETaUlaMd - KHUCIOPOAOM U BOJOPOJOM).
Kpyrosopor azora B mnpupoae. AMMHak: (QU3MUYECKHE U XHUMHUYECKHE CBOWCTBA
(oKHuCIEeHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue u npumenenue. Coim
aMMOHHUS: COCTaB, PU3NUECKHE U XMMHUUECKHE CBOMCTBA (pa3io’KEeHUE, B3aUMOJICHCTBUE
CO 1IesioyaMu), npuMmeHeHue. KauecTBeHHass peakiyss HA HWOHbI aMMOHHS. A30THas
KHCIIOTa, €€ (QU3NUecKne W XWMHUYECKHE CBOWCTBa (00mme u crenuduieckue),

nonyuenue. Hutpartsl (pasnoxenue). A3oTucras kuciiorta. Mcnosnp30BaHME HUTPATOB U
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COJIE aMMOHMSI B KaU€CTBE MUHEPAJIbHBIX YyI00peHuil. Xumuueckoe 3azpsaznenue

OKpYHCaloweri cpeovbl COeOUHEHUAMU A30Ma (KUCIOMHbIE Q0HCOU, 3azpsa3HeHlUe 8030YXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJIEHUCTBHE C METAUIAMH, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun dochopa (V), oprodochopHas kuciora:
buznueckue U XUMUYECKUE CBOICTBa, noayyeHue. Ilonamue o MuHepanrbHvix
yooopeHnusax: Humpamsl u Gocpamol. Ilonamue o komniekcHvix yooopeHusax. OOmas
xapakTepucTuka 31eMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUs aTOMOB yTriepoja U
KpeMHUsA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepojia H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). ApacopOuus. Kpyrosopor
yraepoaa B mpupoae. Okcuasl yriepona, ux (pusmueckne M XUMHYECKHE CBOMCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHu3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, cea3anuble ¢ okcuoom yenepooa(lV), eunomesza enobanvHo20 nomenieHus:
KAumMama, napHuxoevlil 3¢hghexm. YTOIbHASI KUCIOTAa M €€ COJK, UX (U3UYECKUE U
XUMHUYECKUE CBOICTBA, noiyuenue u npumenenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbI. VMcnonb3oBanue kKapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH U CEITCKOM
XO35UCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOEHUS OPraHHUYECKUX
COEIMHEHUI yTiepoja (Ha MpuMepe MeTaHa, dTUJICHA, ITAHOJIa, YKCYCHOM KUCTIOTHI. Mx
cocmasg u xumuieckoe cmpoenue. Knaccugurayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIIeBOJAaX — M UX POJIM B )KU3HU
yenoBeka. MamepuanbHoe eOuHCmE0 OpeanUyecKux U Heop2aHuyecKux coeOuHeHuli.

KpemHuuii, ero ¢Qusnueckue ¢ XUMHUYECKHE CBOWCTBA (Ha MpuMepe
B3aMMOJICHCTBHS C METAJJIaMH U HEMETAJUIaMu ), noiyuerue u npumerenne. CoeouHenus
KkpemHus 8 npupooe. Obwue npedcmasienus o6 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c80UCmMaEd, NoayieHue u npumMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwmuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeHm, OemoH,
arcenezoboemoHn. I[lpobremovl 6€30nacHO20 UCTONL30BAHUSL CIPOUMENbHBIX MAMEPUAIO8 8
N0BCEOHEGHOU HCUSHU.

XUMHYECKUN DKCIICPUMEHT: H3y4yeHHE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKUMKA HAa XJIOPUI-MOHBI U
HaOMIOZICHNE TIPU3HAKOB WX TMPOTEKAHUS, OIBITHL, OTpaKAIINUE (U3NUECKHE W
XUMUYECKNE CBOWCTBA TAJOTCHOB M WX COEAMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BHUJICOMATEPHAIIOB); O3HAaKOMJICHHME ¢ oOpasliaMu  XJOPHIOB  (TajJOTeHHUIOB);
O3HaKOMJIEHHE C 0oOpasmaMu cepbl M €€ COCIWHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BHJICOMATEpHUAJIOB); HaAOIIOJIGHUE TIpoliecca OOYIJIMBaHMUS caxapa I0J JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; U3yUYE€HUE XUMUYECKHUX CBOMCTB pa30aBIeHHOU
CEpPHOM KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOW peakluu Ha cyiab(haT-uoH U HaOII0IeHne
npu3HaKa e€ MpoTeKaHus; 0O3HAKOMJIEHUE ¢ (U3MUYECKUMU CBOWMCTBaMU a30Ta, Gpocdopa

Hn UX COC,Z[PIHCHPIIZ (BOBMO)KHO HCIIOJIb30BAHHEC BPII[@OMaTepI/IaHOB), 06p33HaMI/I A30THBIX
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1 (pochopHBIX yAOOpEHUH; NOTyYEeHUE aMMUaKa U U3y4YE€HHE €r0 CBOMCTB; MPOBEICHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHA U (ocpaT-MOH U U3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUS, B3aWUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHATIOB); U3yUYEHUE MOJEIEH KPUCTAIIMYECKHUX
peméToK anmasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €ro CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHbl U M3yYECHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHele HeMeTaubl M UX COCUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nosoxkeHust B [lepuonuueckon cucreme xumuueckux anemMeHToB [[. . Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramindeckass CBsi3b U METAJUIMYECKAs
KpUCTAJUINYECKasl PpEIIETKA. OJEKTPOXUMUYECKUN psl  HANPSHKEHH  METaJUIoB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJIOM, kuciotaMu). Obwue cnocobvl nonyyeHus memainos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNnocobbl 3auumul ux om xopposuu. Cniagwl (cmanb, 4yeyH,
0paAnoOMUnULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepuogmyueckol cHCTEME XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanud. [[pyuMeHenre menoYHbIX META/VIOB U UX COEUHECHUMH.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: ITOJI0OKEHKE B [lepnoanueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoge. duszndeckue u XUMMHUUYECKUE CBOMCTBA MarHus MU Kajuplus. Baxueiiue
COCAMHEHUS Kajablus (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHusl.

AOMUHHUI: TION0KeHue B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroMma; HaxoxiaeHue B mpupoae. Dusznueckue wu
XUMUYECKHE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuogumueckoil cucreMe XUMHYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aTroMa; HaxOXAeHHWE B Ipupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA jkeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMU).
Oxcuppl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB M CIIABOB, UX
(bU3MYECKUMU CBOMCTBAMM; W3YUYCHHE PE3YJIbTATOB KOPPO3UHU METAUIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); NCCIICIOBAHUE CBOICTB
AKECTKOM BOJBI; MPOIIECCA TOPEHUS Kele3a B KUCIOpOJe (BO3MOXKHO HUCIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIM Ha MOHBI (MarHus,
Kanblus, amomMuHus, 1uaka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue n

14



ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJITAMEHM HOHAMM HATpUS, Kalus U KaJbIUs
(BO3MOXKHO HCIIOJIb30BAHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUSA U TUAPOKCHUAA [IMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 no8CeOHEEHOU
JHcU3HU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyui 6 ovimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKOIOUHECKOU 2PpAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpYyHcaowels cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUECKUX NPOoOIieM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoib, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabomKu, ux poib 6 Oblmy U NPOMbILULIEHHOCHIU.

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeaIMETHBIX CBSI3eM MpU U3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHATHH, SBJISIONIAXCS CHCTEMHBIMH JI OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBINA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaMW3, CHUHTE3, KiIacCu(UKaIus, TEPUOJUIHOCTh, HAOIOJCHUE, DKCICPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHUE, MOJEIb, SIBICHHE, MAapHUKOBBIM 3(DQeKT, TexHOIOTHS,
MaTepHuabl.

®dusrka: MaTepus, aToM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHI, HU30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HUYECKHUE
BEIIMYUHBI, CIUHUIBI M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHUS, MUKPODJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpPAIbI, TOPHBIE MOPOJIbI, MOJIE3HBIE
MCKOITaeMbIe, TOTIJIUBO, BOJIHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpuUeMbl oOpaiieHus ¢ HuM. llpaBuia
6e3omacHoi pabOThl B XUMUYECKOHN J1abopaTopum.

2. OuucTKa 3arps3HEeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEaKIIUN.

4. TlonyyeHue KHCIOpOAa U U3yYEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBneHne pacTBOPOB C ONpPEAEIEHHOW MaccOBOMl J0Jel pacTBOPEHHOTO
BELIECTBA.

7. Pemenne »sKcrepuMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHNUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [Tonyuenne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkuciIoro ra3a i H3y4eHHue ero CBOMCTB.

12. Pemenne skciepuMeHTaNbHBIX 3a1a4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemenue skcriepuMEHTANIBHBIX 337124 IO TeMe « MeTallIbl U UX COSAUHEHUSD.

[Ipy mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tam BBIIOIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS TMpaBUia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboOThl, AaeTcs MpaBuiIbHas 3amuch (GOpMYyJ M YKa3blBaeTcs ILEJb
npoBeaeHus padoTel. [Ipu HEOOXOAUMOCTH 1aeTCsl BU3YyalbHBIN aJTOPUTM BBIIIOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOT'O pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHuzanuu TPOBEPKU, ydyeTa M KOHTPOJI 3HAHUW OOyYaromMXcs IO
npeIMeTy NMPeayCMOTPEHbl KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITENIbHBIE PAOOThI, 3a4YETHI,
IpakTH4ecKue padoThl, TecTUpoBaHUEe. OAHMM U3 METOJOB KOHTPOJIA pPE3YyJIbTaTOB
oOyuenusi oOyuatomuxcs c 3[IP sBiasercs MeTon MOIMBAapUAaTUBHOTO 3KCIIpECC-
TECTUPOBAaHUS C KOHCTPYHPYEMBIMM OTBE€TaMH. Ero OTIMYHATEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAJIW3allMM  3HAHUM,
CPaBHUTEIBHO MaJlbl€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHUA Ha
«TIOIIArOBYIO», aJanTalys IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W THMCBbMEHHBIX WHCTPYKIIHUH,
YOPOUIEHUE JJIMHHBIX CJIOKHBIX (DOPMYIMPOBOK MHCTPYKLHM, pPEIIeHHE ¢ OMOpOoil Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON MH(DOPMALIHH.

KoutposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMOTpeHO 9 KOHTPOJIbHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadallbHbIE XHMHYECKHUE TTOHSTHS.
XUMHUYECKHUE DJIEMEHTHI. XUMUYEeCKue (hOpMYJIbl U yPAaBHCHHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas cuCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuzsl. 'openue. Bogopoa. KucinoTsi.
Coun.
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K Ne 6. DnexkTpoauTuyeckas AUCCOIUAIINS.
Komwmponvuas paboma Ne 7. Hemetaisbl.
Koumponvnas paboma Ne 8. MeTasl.
Koumponvnasa paboma Ne 9. VItorosas padoTa 3a Kypc HEOpraHMYECKOM
XUMUHU.

[NIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O ITIPEJIMETA
«XNMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUIA

B uenom pesynprarel ocBoeHuss oOywarommmucs ¢ 3I[IP  yueOGHOro
npeaMera
«XUMUSI» JIOJDKHBI COBIAAATh C pe3ysbTaTaMu - pabodeill mporpaMmbl
OCHOBHOTO 0011er0 00pazoBanus. Hanbosnee 3HaYNMBIMU SIBIISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALIUA K 00YUEHHIO U LI€JICHANPaBICHHON T03HABATEIBbHOM

JEeSATEIbHOCTH; YCTAHOBKA HA OCMBICIICHHE JINYHOTO OMbITA, HAOIIOACHUIMA

32 XUMHUYECKHUMHU
DKCIIEPUMEHTAMHU;

OpHUEHTAlMsI Ha MTpaBUJIa MHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO
MOBEACHUS NIPHU B3aUMOJCHCTBUY C XUMHUYECKUMU BELIECTBAMHU U COCIMHEHUSMY;

OPAaKTUYECKOE HM3yyeHUe Mpodeccuil W TpyAa pa3iuyHOro poja, B TOM
YHUCJI€ Ha OCHOBE MPUMEHEHMsI M3y4yaeMOro MPEeIMETHOro 3HaHUs (Hampumep,
Ja00paHT XUMHUYECKOIO aHAJIN3a);

YBaXXEHUE K TPYJly U pe3ysbTaTaM TPYAOBOU AESTEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY MHOCTPOEHUIO NAJIBHEWIIECH WHIWBUYaJIbHOU
TpaekTOpuM oOpa30oBaHUsl HAa OCHOBE OPUEHTHPOBKH B Mupe mnpodeccuil u
RpodeccHOHaNbHBIX MTPEANOYTEHUH, YBAXKUTEIBHOTO OTHOLLIEHUS K TPYAY;

0 OCO3HaHUE CBOErO0 IIOBEAEHUS C TOYKM 3PEHUS OINACHOCTH HJIU
QE30MaCHOCTH JIsl ce0s WK AJIs1 OKPY KAIOIIHX;

m OCHOBBI 3KOJIOTMYECKON KYJIBTYPbl, COOTBETCTBYIOUIEH COBPEMEHHOMY
PPOBHIO DKOJIOTMYECKOrO MBIIIICHHUS, IPUOOPETEHHE OIBITA HKOJOTHYECKH
OPUEHTUPOBAHHOMN MPAKTUYECKOM IEITEIbHOCTH B )KU3HEHHBIX CUTYalUsX;

T OCO3HaHME MOCJIEICTBUM U HEMPUSATUE BPEIHBIX NPUBBIYEK (YIOTpEOICHUS
8JIKOTOJISl, HAPKOTUKOB, KypeHHs) M HHbIX (opM Bpera uisi (PU3NYECKOTO H
HCUXHUYECKOTO 3/I0POBbS;

a IPUHATUE PELICHUM B JKU3HEHHOW CHUTyallud Ha OCHOBE IIepeHoca
HAOJyYEHHBIX B X0J¢ OOy4YeHHUs 3HAHUN B aKTyaJIbHYI0 CUTYallMIO, BOCIOJHSTH
nedunut nHopMaIuy;

% FOTOBHOCTh OTOMpaTh W MCHOJB30BaTh HYXHYIO HH(OpManuoo B
@OOTBETCTBUU C KOHTEKCTOM KU3HEHHON CUTYyalUU.
o

0
METAIIPEJIMETHBIE PE3YJIbTATDI

a Osnadenue ynugepcanpbHbIMu y4eOHbIMU ROZHABAM E/TbHBIMU
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0 BIX XUMHYCCKUX SIBIICHUM;

e OCYIIECTBISITH CPAaBHEHHUE, KIACCU(PUKAIIUIO XUMUUYECKIX BEIIECTB 110
8ATAHHBIMOCHOBAHHUSIM M KPUTEPUAM JUUI YKA3aHHBIX JIOTUYECKUX OINEpaLlni;
c CTPOUTH JIOTUYECKOE CYXKIACHUE TI0CIIE IIPEABAPUTEILHOIO aHAIN3A,
BKJIIOYAIONIECYCTAHOBICHUE IPUYNHHO-CIICICTBEHHBIX CBA3EH;

6 BBIBJIATH Je(UIUTHl HUHPOpPMAIMH, JAHHBIX, HEOOXOAUMBIX IS
u PELICHUANIOCTABICHHOM 3a/1a4u;

A

¥p.);npeobpazoBeIBaTE MHPOPMALIUIO U3 OJHOTO BUAA B APYrol (Tabmuiy B
Hexcr n

EOSI[aBaTL, IIPUMCHATH U Hp€06paBOBBIBaTI) 3HAaKH1 U1 CMMBOJIBI, MOJCJIN N CXCMBI
bI

s

=~ I N &8 8T A vYoH oM g W

M N wmHON OSSO

H O O T o
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JUTS pelieHus] y4eOHBIX M MO3HABATENbHBIX 33/1a4 C MOMOIIIBIO Me/1arora;

C MOMOIIBIO Mearora NPOBOJUTh XUMUYECKHI OIBIT, HECIOKHBINA IKCIIEPUMEHT,
I YCTaHOBJICHUSI OCOOCHHOCTEH 00BEKTa N3YUECHUS, IPUIUHHO-CIICJICTBEHHBIX CBSI3EH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

C TIOMOIIBIO TIEarora WIM CaMOCTOATEIbHO (QOpMyIHpoBaTh 0000OIIEHUS U
BBIBOJIBI IO PE3YJIbTATAM MPOBEJECHHOTO HAOIIOICHMUSI, OTIBITA,

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XUMHUYECKHMX TIPOLIECCOB M  HX
MOCJIEICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMALMIO WU JAHHBIE W3 UCTOYHUKOB C YYETOM
NPeIIoKeHHON yueOHOM 3a71aun U 3aJIaHHbIX KPUTEPHUEB.

Osnadenue ynugepcaibHuIMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCIICHBUAMU

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIne (ONpenessTh oOlue e,
pacnpenesnsaTh POy, I0roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEJArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCHbMEHHbBIC
TEKCThl C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPHAOB IJIs BBICTYIUICHUS TEPEN
ayAUTOPUEH;

OpraHU30BbIBaTh y4€OHOE COTPYJAHMYECTBO U COBMECTHYIO JE€ATEIbHOCTb C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh UHAUBUIYAJIBHO W B TPYIIE: HAXOAUTh 0OIIee
penieHre MU pa3pemarb KOH(JIMKTBI HAa OCHOBE COIJIaCOBaHMUS MO3UIUN M y4deTa
HMHTEpEeCOB; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBaTh CBOE MHECHHUE;

OIICHUBATh KAYECTBO CBOErO BKJIAJa B OOILIUN MPOAYKT, MPUHUMATh U Pa3ACisATh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh M (OPMYJIHPOBATH YYEOHYIO MPOOJIEMy, ONPENeNsiTh Iehb
y4eOHOM esITEIbHOCTH;

BJIAJIETh OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLICHKH, TMPUHATUS PEUIEHUW U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCUTH CBOM JECHCTBUS C IUJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYUIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLIECCe IOCTHXKEHUS pe3ylibTaTa, ONPEHENSTh
CIoCOOBI ICUCTBUI B paMKax MPEeJI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOUICHCS CUTYAIUEH;

JlaBaTh AQJICKBATHYIO OLICHKY CHUTYyallUd M Tpejjiarath IUIaH €€ HW3MCHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPH PEIICHUN YIeOHOM
3a/1a4u;

MOHMMATh MPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPEOYeMbI pe3ynbTaT
NEATEeIbHOCTH, ONpEACNATh TO3UTHUBHBIE W3MEHEHUS M HamlpaBJeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO0 OCBOEHUIO 005S3aTEIbHOIO COJAEpKaHUs,
YCTAaHOBJICHHOTO JAaHHOW - paboyeil NporpaMMOM, BBIJIEISAIOT: Hay4yHblEe 3HAHMS,
YMEHHUS U CHOCOOBI IEUCTBUM, crielpuyeckue s yueOHOro npeamera
«XUMHSD», BUABI JEATEIBHOCTU IO IMOJYYEHHUIO HOBOIO 3HAHMsSI, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3INYHBIX YIEOHBIX U HOBBIX CUTYalIHSIX:
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® MPE/CTABICHUE O 3aKOHOMEPHOCTSAX M IMO3HABAEMOCTU SIBICHUN MPUPOJIBI,

MOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK o01acTw

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEeH KyJIbTYyphl M MPAKTHICCKOM

JESATETLHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPEIA IPYTUX €CTECTBEHHBIX HAYK;

® BJIJICHUE OCHOBAMU MOHSITUHHOTO anmnapaTa 1 CHMBOJIMYECKOTO S3bIKa XUMUU JJIs1

COCTaBJICHUsSI (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUH XMMHUYECKUX

peakuuii (C omopoil Ha alropuT™M Y4YeOHBIX JIEWUCTBHII); BIaJCHUE OCHOBaMHU

xumudeckoit HomeHknatypbl (IUPAC u TpuBHaibHON) U YMEHHE HCIIOIB30BaTh €

JUISL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEINS, yMEHUE

UCIIOJB30BaTh MOJIENU i1 OOBACHEHUSI CTPOCHUSI aTOMOB M MOJEKYJI IO

QITOPUTMY C OIIOPOM Ha ONPEEIEHUS;

® [IPEJCTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C TIOMOIIbIO YUUTENS

MPUMEHSTh CHUCTEMY XHUMHUUYECKHUX 3HAHUM ISl YCTAHOBJICHUSI B3aUMOCBSI3EH

MEXIy W3YYEHHBIM MaTepHUaioM M MPU TMOJYyYSCHUH HOBBIX 3HAHWUM, a TaKKe B

Mpoliecce BBIMOJMHEHUST YYEOHBIX 3aJaHMi W TNpu paboTe C HUCTOYHUKAMU

XUMHUYECKON MHPOpMaIIUU, KOTOpast BKIIOYAET:

BOKHEUIINE XUMUYECKUE TOHSITHS: XHMUYECKHM JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CIIOKHOE BEUIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMEChH,
OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJIIpHas MacChl, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemHsis),
XUMUYECKasi pEeaKlusi, PEaKIUu COCIUHECHUS, pEeaKIUUh pPa3IoXKEeHUs, peaKIuu
3aMelIeHus], peakiu oOMeHa, TeIIoBOM d(PheKT peakiuu, 3K30- U YHAOTEPMUUECKUE
peakIuu, pacTBOp, MaccoBasi JOJs XMMUUYECKOTO AJIEMEHTa B COCJAMHEHUHU, MacCOBas
JI0JIsI ¥ TIPOLICHTHAsI KOHIICHTPAIIUSI BEIIECTBA B PaCTBOPE, SIAPO aTOMa, IJIEKTPUUECKUIN
CJIOM aToma, aTOMHasi opOUTallb, paguyC aToMa, BaJICHTHOCTb, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBSI3b, DJIEKTPOOTPHUIIATEIIBHOCTD, MOJIIPHASI U HEMOJSpHAs KOBaJICHTHAS
CBSI3b, MOHHAS CBSA3b, METAUIMYECKAs CBSA3b, KPHUCTAIIMYECKAas pelieTka (aToMmHas,
WOHHAsl, MeTaJuIMuecKasi, MOJICKYJsipHasi), MOH, KAaTUOH, aHWOH, DJIEKTPOJUT U HE
ANEKTPOJUT, AJICKTPOJUTHYECKAs JHUCCOIMAIlMsA, PEaKIMd HOHHOTO OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU, OKUCIUTEIh MW  BOCCTAHOBUTEINb,
OKHCJICHME W BOCCTAHOBIIEHHE, DJIEKTPOJIU3, XMMHUYECKOE PaBHOBECHE, O0OpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XWMHUYECKOW pEaklnd, KaTalu3aTop, MpenebHO
nomyctuMmas konuenrpauus (I11K), koppo3ust MeTaiioB, CIIaBhI;

OCHOBOTIOJIAraloIIMe 3aKOHbI XUMHH: 3aKOH COXpaHEeHHs Macchl, [lepuoanyeckuit
3akoH JI. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUU XUMHU: aTOMHO-MOJIEKYJISIpHAsE TEOPHs, TEOPHUS DICKTPOJIUTHUYECCKON
JUCCOIMAIINM, a TAaK)Ke MPEJICTABICHUSI O HAyYHBIX METOJaX MO3HAHUS, B TOM YHCIIEC
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HKCTIEPUMEHTAJIBHBIX U TEOPETUYECKUX METO/AaX HMCCIEIOBAHUS BEILECTB U WU3YUYEHUS
XUMUYECKUX PeaKIuii;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOYKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepunonnueckoii cucteme (B MaJIbIX IEpUOAaX U INIaBHBIX
NOATPYINAX) W DJIEKTPOHHOTO CTPOEHUS aToMa; yMEHHE OOBACHSITH CBA3b
noJIoKeHus:  sjuemMeHta B llepuogumyeckodt  cucreMe C  YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJbLIMS;
KJacCU(PUIIMPOBAaTh XUMHUYECKHE OJJIEMEHThl C ONOpPOd Ha OmpeneieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOHIIBL;

® YMEHHE KJIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON HA CXEMBbI; ONPENEATh BAJIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U TUN
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JIEHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJAOPO, IpaduT, ajiMa3, KPEMHHUI,
a3oT, pochop, cepa, xJ10p, HATPUIL, KAJIUA, MATHUM, KAJIBLIUIA, AJIFOMUHUH, JKEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX pAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHA B Pa3IUYHBIX YCJIOBUAX, BIIMSHHE BEIIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBISATHL MO 00pa3lly, CXeMe, alropuTMy Y4eOHbIX AeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB / IPYIIN HEOPTraHMYECKUX BEIECTB, a
TaK)Ke MOATBEPKJAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHUHU, MACCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEILIECTBA U €ro Maccy, 00bEM Ta3oB ¢
omopoit Ha o6mme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUETHl IO YpaBHEHUSIM
XUMUYECKUX pEaKIMi W HaXOAUTh KOJUYECTBO BEIIECTBA, O0BEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOM Ha oOpaszell, alropuT™M yueOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHUE) MPU U3YUCHUU BEIIECTB U XUMHUYECKUX SBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U TIPEJIOKHUTH IIyTH €€ PEIICHUS C TTOMOIIBIO TIeAarora; 3HaH|ue OCHOB O€301acHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB 0T PYKOBOJCTBOM YUUTENS C 00CYXKICHUEM TIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U onucaHue (PU3NIeCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH H XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOM J10JI€il paCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYCCKHUX BEIIECTB PA3TMIHBIX
KJIACCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
oTpeeICHHs XapaKkTepa Cpelbl B paCTBOpax KUCJIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METaJlJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHWYECKUX COCTUHEHUNY;

peIIeHNEe  JKCIMEPUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIUTHYCCKAs
JTUCCOIHALIUSY,;

pelieHre SKCIIEPUMEHTAIBHBIX 3a1a4d Mo TeMe «BakHelme HeMeTaulbl U UX
COCITMHCHHUSY;

pelIeHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTaJlTbl U UX
COCITMHCHHUSY;

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHM
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAaKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyinbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AHHOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTaBIATh PE3YNbTaThl dAKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuUiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3/ICICTBHS Ha KMBBIC OPTAaHU3MBI OIPEICTICHHBIX BEIIECTB, a TaKXKe CIIOCOO0B
YMEHBUIEHUSI M TNPEIOTBpAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB /ISl OpraHU3Ma 4eJlOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE
IPAaBWJIBHO MCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIAOOpEHHs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKU
IPUPOJIHBIX HICTOYHHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOJIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEPUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMHU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHPE, OOBSICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO IIE1Arora;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJW4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJIsipHAsh  JIMTEpaTypa,  CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(MOPMALMIO O BEIIECTBAX, MX MPEBPALIECHUAX MU IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K MPpeAMETHBIM pe3yJbTAaTaAM OCBOCHHSI Y4eOHOro mpeamera
«XHuMH», pacnpeaeeHHbIe 10 roxaM o0y4yeHus

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHIUIY A00aBICHHUS HOBBIX
pe3yabTaTOB OT IoJa K IOAY, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOAax IO3ULUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJICKYyJIApHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIs1 XUMUYECKOTO 3JIEMEHTA
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHWUE, COJb,
2IEKMPOOMPUYAMENbHOCMb,  CTEIICHb  OKHCICHMS,  XHMHYECKas  PEaKis,
KIaccu(pukanus peakiuil: peakiuu COCIWHEHHUS, PEaKIMH pPa3IoKEHUS, PpPEeaKIuu
3aMEIICHHs], PEaKIui 00MEHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIIUU;, Menio8ot 3¢hghexm
peaxkyuu, SIpO aToMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAs CBSI3b, HOH,

% 31ech ¥ jaTee KypCHBOM 0003HAYAIOTCS UTAHMPYEMBIE IIPEAMETHBIE Pe3yIbTaTh, KOTOPBIE MOTYT ObITh MOTCHIHATBHO
JNOCTHTHYTHI o0y4atormumcst ¢ 3T1P, HO He SIBIAIOTCS 00s13aTEIbHBIMHU.

23



KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BeElIeCTBA (MPOLIEHTHAs KOHLEHTpauus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMWYECKHX IMOHITHH (cM. m. 1) u
MIPUMEHSATH 3TU MOHATHS IPU OMUCAHUU BELIECTB U X MTPEBPAILCHHIA;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOpPMYN BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKIIMIA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONPEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEHEIEHHOMY Kiaccy
COEIUMHEHU 1o ¢opMyiaM; BHUJ XHUMUYECKOM CBS3M (KOBAJIEHTHass W HOHHas) B
HEOPraHWYECKUX COCIUHEHUSAX;

UMETh IPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aHMOCBSI3U
MEXIy U3yYEHHBIM MaTE€pHAIOM U MPH MOJYYEHUH HOBBIX 3HAHMI, a TaKKe Mpu padoTe
C HCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OIeprupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUM PAacCUETHBIX 33J1ay C OMOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUA M3yUYEHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, llepuonnueckuii 3akon [[.M1. Menneneesa,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJISpHAs TEOpPHUS.
CooTtHOCHUTh 0003HAaYEHUsA, KOTOpble UMeroTcs B Tabmuue «llepmomnueckas cucrema
xumudeckux sseMeHTtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHUKAMHU
CTPOCHMSI aTOMOB XHUMHYECKHX D3JIEMEHTOB (COCTaB U 3apsal sjpa, OO0IIee YHCIOo
AJIIEKTPOHOB U PACIIPEAEIICHUE UX 110 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOPraHUYECKHE BEIIECTBA,;
XUMHUYECKHE peakuuu (M0 YHMCIy M COCTaBy YUYacCTBYIOIIMX B PEAKIMHM BEIIECTB, IO
TEIIOBOMY 3(PEeKTy, 0O U3MEHEHHUIO CTEIEHU OKUCICHHS XUMHUYECKHUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXIasi ONMUCAHWE MPUMEPAMU MOJEKYJSAPHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSX TOCIE
MPEABAPUTEIILHOTO 00CYXACHUS C Me1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COSAUHEHUS; MACCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPABHEHHIO XMMHUYECKON PEaKIUHU C
ONIOPOM Ha aJTOPUTM;

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHCHHE, O0000IIeHHE,CHCTeMaTH3aIIMS, KJIacCU(UKAIs, BBISBICHUC
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — JJI1 M3YYCHUS CBOMCTB BEIICCTB M XMMHYCCKHUX
peaKIuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEPCHHE,

MOJEIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbII) TIOJI pyKOBOACTBOM I1€/1arora;
CJIeIOBaTh MpaBUjIaM MOJIb30BAHUSI XUMUYECKOMN MOCYA0N U 1a00paTOPHBIM
000pyZ0BaHUEM, A TaKXKe MpaBUiaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKIUSAMU I10 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MPOBOJIUTH XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCIIOT C TIOMONIBIO HMHAMKATOPOB (Takmyc, (eHondTanenH, METWIOpaH:K U Ap.),
MOATBEP)KIAONINX KAYECTBEHHBI COCTAaB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha UOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMUYECKas peakuus,
XUMUYECKasl CBSI3b, Meni080u 3¢hghekm peakyuu,Moiib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, SIEKTPOJIUTUYECKAS THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTaHOBJICHHE, A/NIOTPOIHUsA, aM(OTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHas,
VMOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsI PEIIETKA, KOPpPO3Usi Memasios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpanus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTh 3TU OHATHUS IPU ONMMCAHUY BELIECTB U MX MPEBPAILLICHUII;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI JIJIs1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
cocTaBieHHs] (OpPMyJT BEIIECTB U YPABHEHUN XHUMHYECKUX PEAKIIMI, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeroiuecs B [lepuonuueckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHUA.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCMHEHHUAX Pa3JIMYHOTO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy COEIMHEHUM ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPHUPOBAHHbIEC; BUJIbI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, MOHHAs, METa/NINYecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmysie; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona J[.MI. MeHngeneeBa wu
JIEMOHCTPUPOBATH €T0 MIOHUMAHUE: ONUCLIBAMb U XaAPaAKmepu3oéams TabIUIHy0 Gopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSTUS «TJIaBHAs
noarpynma (A-rpymnma)» u «mobounas moarpymnma (b-rpymma)», manbie u OombIIHe
MIEPUObI;, COOMHOCUMb 0003HAYEHH S, KOTOPhIE UMEIOTCS B IEPUOAUYCCKON TabJIHUIIEe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB M
3apsij sipa, 00IIIee YUCIIO JIEKTPOHOB U PACHPECICHUE UX IO AJIEKTPOHHBIM CJIOSIM);
00bsCHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB U
UX COCAMHEHUN B MIpejiesiaX MajibIX MIEPUOJI0B U TJIABHBIX MOJATPYIIN C Y4ETOM CTPOSHUS
UX aTOMOB;

KIacCU(PUIMPOBAaTh XUMUYECKHAE OJIIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA,;
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XUMHMUYECKHUE peakuuu (IO YMCIy U COCTaBy YYacTBYIOIMX B pEaKLUU BEIECTB, IO
TEI10BOMY 3P (EKTyY, 10 U3MEHEHHUIO CTETIEHEN OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUUECKHE XUMUYECKUE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXkKAAs OMMCAHUE INPUMEpPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIllEHHBbIE YpAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peaxkiuii, NOATBEPKJAIOLINX CYIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEILIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IIOCJE MPEIBAPUTEIBHOIO
00CYXJIEHHUSI C TeIarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOr0 3JEMEHTa M0 (opMyJie COCAUHEHUS; MACCOBYIO JOJIO
BELIECTBA B PacTBOPE; MPOBOJAUTH PacdEThl MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMH C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM TM0JIb30BaHUS XUMHUYECKOM IOCYI0M U J1abOpaTOpHBIM
0o00OpyZOBaHMEM, a TAKKE IMpaBHJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO TOTYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

MPOBOJUTh PEAKLUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIM COCTaB Pa3IUYHbIX
BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOpUI- OpomMua-, MOAUI-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHHMSI M HOHBI U3YYE€HHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE PUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYCHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHUI; €CTECTBEHHO-HAYUHbIE
METO/IbI I03HAHUS — HAOJII0ICHNE, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pealbHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOJIMMBIX HA OCBOCHHME KAXKJOW TEMBI yU€OHOIO IpeaMeTa « XUMUS»
- aJanTUPOBAaHHOM OCHOBHOW 00pa30BaTENIbHOM MporpaMMmbl OCHOBHOTO 00IEro oOpa3oBaHMs OOYyYaroIIMXCS C 3aJeprKKOU
IICUXUYECKOI0 pa3BUTHs, B ILIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3lelioM - paboyeil mporpamMMbl y4eOHOTo mpenMera
«XuMHs» OCHOBHOM 0O0pa30BaTesIbHOM IMporpaMmbl OCHOBHOrO o0miero oopaszoBanud. IIpu stom Opranuzanus BrpaBe cama
BHOCUTb H3MEHEHUS B COJEP)KAaHUE U pacHpelesieHHe y4eOHOro Marepuana IO rojaM OOydeHus, B IOCIIEI0BaTEIBHOCTD
U3Y4YEHUsI TEM M KOJMYECTBO YAacCOB HA OCBOEHUE KaXIOW TEMBI, ONpPEACIICHHE OPraHu3allMOHHBIX (OpM OOydYeHHsS M T.IL
OOOCHOBAaHHOCTb JTAHHBIX M3MEHEHUU OIpeenseTcsl BhIOpaHHbIM 00pa3oBaTenbHOil opranuzanueil YMK, nHIuBUayanbHbIMUA
MCUXO(PU3UYECKUMH OCOOECHHOCTSIMU KOHKpEeTHBIX oOyuarmmxca ¢ 3IIP, cTeneHbl0 OCBOGHHOCTM HMH YYEOHBIX TEM,
PEKOMEHIallMsIMU IO 0TOOPY U aJjanTaluy yueOHOro MaTepuana o XUMUHU, IpeCcTaBlIeHHbIMU B [losicHuTEeIbHOM 3aCKe.

[Tpennaraem 2 BapuaHTa NPUMEPHOTO TEMATHUECKOTO IUIaHUpOBaHMs A oOyuaromuiica ¢ 3I1P: mepBeiif npeamnonaraer
OCBOCHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KUIACC

(2 4 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — PE3epPBHOE BpPEeMsi)

MpumepHble Tembl, OcHOBHOE coaeprKaHue OCHOBHbI€e BMAbI A,eATENIbHOCTU
pacKpbiBaloLwwMe faHHbI pa3gen obyuatowmxca

nporpammbil,
M KO/IMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4eHue

Pa3nen 1.IlepBonauanbubie xumudeckue nousitusi (20 q)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTU4eCKOM AeATeJIbHOCTH
YyeJ/ioBeKa

(54

[IpeaMeT XUMUHU. Po1b XUMUU 8 HCU3HU Hes08eKd. Xumus 8
cucmeme Hayk. Memodbvl no3HAHUS 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOKWCTBA BeleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pu3nyeckue U XUMUYeCKHe SBJIEeHHS.
[IpU3HAaKH U YC/I0BUA NPOTEKAHNUS XUMUYECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaACHOCTH U MPUEMaMU paboThI B
XUMUY€eCKOH 1abopaTopUHu.

JleMOHCTpanuu

1. JlJabopaTopHOe 060pyI0BaHUE.

2. PazyinyHble BUZbl XUMUYECKOU MOCY/IbL.

3. O6pasibl BEeLEeCTB.

4. Cioco6rlI pasfiesieHus cMecell (GUIbTpoBaHMe, BblTapUBaHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHbIe U IPAKTUYeCKHe PaGoThl

Jla6opamopHble onbimbi:

OnucaHue GU3NYECKUX CBOUCTB BEIIECTB.

PassiesieHre cMecH C TOMOIIbIO MarHUTa.

IIpakmuyeckue pabombl:

Ne 1. JlaGopaTopHOe 060pyfOBaHKE U IPUeMbl PAGOTHI C HUM.
[IpaBusia 6e3onacHoO paboThl B XUMHYECKOU JJaGOpaTOPHU.
Ne 2. OuncTKa 3arpA3HeHHON NOBapEeHHOM conun
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH C IOMOLIBIO IeAarora.

PackpbIBaTb poJib XUMHH B IPUPO/Ie U XKHU3HHU YeJIOBEKa, eé CBA3b C JPYyTUMHU
HayKaMH.

PassinyaTh YMCTbIE BelllecTBa U CMeCH; OZHOPO/IHbIE U HEOJHOPO/IHbIE CMEeCH;

PassnyaTh pusnyeckre U XMMUYECKHe ABJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessITh NPU3HAKU XMMUYECKUX peaKLM{ 1 yCJIOBUS UX IPOTEKAHHUA.

CrneoBaTh paBUJIaM 110/1b30BAaHHUSA XUMHUYECKOH NOCYA0H U JJaBOpaTOPHBIM
060py/i0BaHUEM, A TAKXKE IPABUJ/IaM 0OpallleHHs ¢ XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIEM Ileiarora.

[I1aHUpOBaTb U NPOBOJUTH XMMUYECKHH IKCIIEPUMEHT 110 U3y4YeHHIO U
onucaHuI0 GU3NYECKUX CBOMCTB BelleCTB, CIOCO60B pa3/ie/ieHUs cMecel
BellecTB 10/, PyKOBO/JCTBOM Ilejiarora ¢ o6cyx/ieHleM IJlaHa paboThl.

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIpoliecce
HCC/lel0BaTeIbCKOH JleTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPy
XMMHYECKOI'0 COZlepKaHus, CIPaBO4YHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBOZCTBOM IeZarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIN NOHATUIHBIN annapaTt Kypca XUMHHU



Tema 2. BemectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CHMBOJIbI)
XMMHYeCKHUX 371eMeHTOB. [IpocTble U CJI0XKHbIe BelleCTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opMyJia. BaseHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA cocmaesd eujecms.
OTHocHTe/IbHas aTOMHas Macca. OTHOCHTe/IbHAs MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10J1s1 XUMHY€ECKOT0 3/IEMEHTA B COeJUHEHU M.
dusnyeckre U XMMHYECKUE SIBJIEHUS. XUMUYECKast peaKLUsl.
[TpU3HAKH U YCI0BUS NPOTEKAHUS XUMHUYECKUX PeaKIui.
XuMUYecKre ypaBHEHUS.

Tunbl XUMUYECKUX peaKuuil (coeJUHEHUS], PAa3/I0KEHUS,
3aMellleHus], 00MeHA).

3aKOH COXpaHeHHsI MacChl BEILECTB.

M. B. JloMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIEHUe U
KOH/IeHCcallsi BOJBI U T. 11.).

XuMHuuecKue siBieHus (ToOpeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apHusi,
passioxxeHue ruapokcua Mmeau(1l), B3auMopeiicTBuYe xeesa ¢
cepoii, B3auMoJeCTBHE KeJjie3a ¢ pacTBopoM costu Meu(11)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUS MacCChl.

Na6opatopHble 1 NpakTUYecKue pabotbl

Jla6opamopHbvie onbimbl:

[Ipumepsl U3HYECKUX ABJIEHUH (T1/1aBJIeHHe BOCKa, TassHUE
nbJa).

[IprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJeCTBHE MeJla C KUCIO0TOH).

Moziesnv aTOMOB ¥ MOJIEKY T

MpakTnuyeckan pabota Ne3 MpusHaKu NPOoTeKaHUA XMMUNYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKY/ISIPHOW MacChl BEILleCTB;

— MaccoBo# A0JIN XUMHUY€ECKOr'o 3JieMeHTa I10 (1)opMyJ1e
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
HabJ10/leHue, MO/leJIMPOBaHNeE, IKCIIEPUMEHT) U OCHOBHBbIE ONepaluu
MBICJIUTE/IbHOM eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMs) A1 U3yYeHHUs
BeleCTB M XMMUYECKUX PeaKIMH ¢ OMOpoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBIX IOHATHUH U 3aKOHOB U IPUMEHATDb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX NPeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PazsimyaTh pu3nvecKre U XUMHUYeCKHe IBJIeHUs, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4eHHUs C OTIOPOH Ha OIpe/ie/IeHUs U CXeMBI.

OnpefieATh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUSA UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX ABJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIAPHOTr'0 YY€HHS C UCI0/Ib30BaHHEM BU3yaIbHOM ONOPBI.

KnaccudurunpoBaTh XMMHU4ecKue peakLUH (110 YHUC/IY U COCTaBY pearupymoLmx 1
00pa3yLIMXCs BELIECTB) C OMOPON HA CXEMBI.

CocTaBasiTh GopMyJibl GMHAPHBIX BEIIECTB 10 BaJIEHTHOCTH U ONpefesisiTh
BaJIEHTHOCTB 110 popMyJ1aM BeIecTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JeUCTBUM.

PacctaBiaATh K03$dUILMEHTHI B ypaBHEHHUAX XUMUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM Y4eOHBIX JeHCTBUH.

CrnenoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH NOCYA0H U 1a60paTOPHBIM
060py/I0BaHKEM, A TAKXKe IIPaBUJIaM 00pallieHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMH 10 BBIIIOJHEHHIO JIAG0PAaTOPHBIX XUMUYECKHUX OTIITOB NOJ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BLIIIOJIHEHUH yUe6OHbIX 33/JaHUH U B ITpoliecce
HUCCJIeI0BATE/IbCKON AesITeIbHOCTU
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IeJjarora.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 yIeOHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
KCII0/Ib30BaTh U3y4YeHHbIH NOHATUHWHBIN annapaT Kypca XMMUHU

Pa3szeu 2. BaxkHeilye npeAcTaBUTE/ I HEOpraHu4ecKux BemecTs (30 1)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54)

Bo3ayx — cMech rasoB. CocTaB Bo3yxa.
Kuciopos — ajleMeHT U IpoCTOe Bellie-
cTBO. 030H — a/110mponHasi Modugukayusi KUca0pooa.

HaXO)K,ELeHI/Ie Kucjaopoza B ripupoze, cl)nsmecrme U XUMHUYEeCKHe

CBOMCTBA (peak My OKHUC/IEHHS, FOpeHue). Y CI0BUS
BO3HHKHOBEHMS U NpeKpalleHus ropeHus. [lonsaTue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvluiieHHocmu. [lpuMeHeHure kucaopoga. Kpyrosoport
KHCJIOpO/ia B IPUPOJE.

Tens0801l agpghekm xumuyeckoll peakyuu, NOHIMuUe o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peaxIusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6bl e2o npedomspawjeHus. YcuaeHue napHUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

AemoHcTpauumu

B3aumopeiicTBre pocdopa, cephl U keJie3a ¢ KHCI0POLoM
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHre coJlep>KaHusl KUCI0PO/Ja B BO3AYXe.
OnbIThL, JeMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
NpeKpalleHus TOpeHus.

Na6opatopHble 1 NpakTUYecKue pabotbl
Jla6opamopHbwlil onbim:

O3HakoMJIeHHe € 06pa3LaMHi OKCHJOB.
IIpakmuueckas paboma:

Ne 4. [Tony4yeHHe KUCI0POJA, U3YIEHUE er0 CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCChbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH
ATOMHOI MacChl XMMHYECKOTO0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU MOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BaHHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapaKkTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/ia, CIIOCOGEI
€ero MoJiyyeHus, NpYMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HHU Yes0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
o6CcyxjeHueM TapaMeTpPOB CPAaBHEHHUS.

Co6upaTb NpU6GOPHI AJ1s OJIyYeHHUs KUCJI0po/a (BbITECHEHHUEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IyTEM KHCJI0PO/, 10/ KOHTPOJIEM efiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELLECTB,
MOJIEKYJIIPHBIX YPAaBHEHUH XMMHUYECKUX peaKL Ui C y4acTHeM KHCJI0pOo/a.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yxa.

CrenoBaTh NpaBuIaM 6€301MacHON paboThI B 1a60PATOPHUX NPH UCIIOJIb30BAHUU
XMMHYeCKOH 1ocyibl U 060pyJ0BaHUs IO, KOHTPOJIEM 11€J]arora, a Takxe
npaBuJ/IaM 06pallleHHsl C TOPIOYMMH BellleCTBAMH B GBITY.

[11aHMPOBATD U OCYILECTBJ/IATb Ha NPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA N0/
PYKOBOZCTBOM IeJarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIIIe.

Hcnonb30BaTh NpHY BBINOJIHEHUH y4eOGHBIX 3a/JaHUH U B Ipoliecce
HCC/Iel0BaTebCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBO/ICTBOM Ileiarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6HUKA U CIPABOYHBIX MAaTEPHAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoaga.
TloHsATHE O KHUCIO0TAX M COJISIX

(54

Tema 5. KosimyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU

(44)

Bosopos — asieMeHT U pocToe BelecTBo. HaxoxzeHue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha npuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHUe, Cnocobbl NOAYHEHUS.

[ToHATHE 0 KUCIOTAX U COJIAX.

AemoHcTpauumn

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['openue Bojopoaa.

BsaumopeiicTBre Bogopoaa ¢ okcugom Meau(1I).

Na6opatopHbie U NpakTUYeckue paboTbl
JlabopamopHblil onbim:

B3anMogeicTBYe KUCJAOT C MeTa/lIaMHU.
[Ipakmuueckas paboma:

Ne 5. [TosiyuyeHHe BOAOPO/AA, U3yUeHHUE ero CBOUCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl BEIECTBA HA OCHOBAHUH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazapo. MosisipHbIi 06'b€M ra30B. PacyéThl 10 XUMUYECKUM
yPaBHEHUSM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYECTBA BelecTBa ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 06 BbEMY;

— 06'bEMOB ra30B 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
Oﬁ'béMHle OTHOI_I_IeHI/Iﬁ ra3oB
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATUHI U IPUMEHATb 3TH NOHATUSA NPU
OTHMCAaHUM CBOMCTB BellleCTB U UX NpeBpallleHU .

XapakTepusoBaTb (ONHCbIBaThb) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
Croco6bl ero NoJIydeHus], IpUMeHeHHe € ONOPOH Ha IJIaH, KPaTKYIO 3alHCh,
cxemy.

Co6upaTh Npu6op JJisI NOTYIEHUS BOAOPO/A C UCIIOJb30BAHUEM BU3YATbHOU
OTIOpBI

Hcnonb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUJI1 COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMH ¢ yJacTHeM BOJ0poJa C
OTIOpO Ha a/ITOPUTM.

CiieoBaTh NpaBUJiaM 6e30MacHOM paboThI B 1a60PATOPUH MIPU UCIIOJIb30BAHUU
XUMHUYECKOH Nocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIeM Nefiarora., a Takxe
NpaBuU/aM o6pallleHHs C TOPIOYHMMH BellecTBAaMHU B ObITY

[l1aHMpOBaTh U OCYLIECTB/SATh HA MPAKTHKE XUMUYeCKHe 3KCIIEPUMEHTHI,
MPOBOAUTE HAaGJII0A€HUS, [ieIaTh BbIBOJBI 110 pe3ysibTaTaM 3KCIepUMeHTa MO/
PYKOBOZCTBOM IleZjarora c 06cy>xjeHHueM IIaHa pPaboThl, C UCII0JIb30BaHUEM
KJIMILE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[11aHMpOBaThb M OCYLIECTBJATh Ha NPAKTHKE XUMUUYECKHe 9KCIIepUMEHTHI,
NPOBOJUTH HAGJII0/IeHUS, [ieJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIePUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTb CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHSATh 5TH MOHATHS, a TaKXkKe
M3y4eHHble 3aKOHbI U TEOPHH JJ151 pellleHHs] pacuE€THBIX 3a4a4 C TOMOILbIO
nejarora.

BbIYMCAATL MOJIIPHYIO MacCy BellecTB; KOJUYECTBO BellleCcTBa, 00bEM rasa,
Maccy BellleCcTBa € ONOpoi Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX PeaKLUH € ONIOPOH Ha
o06pasel], AITOPUTM y4eOHbBIX JIEUCTBUI: KOJIMYECTBA, 00'bEMA, MaCChl BElleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM POJYKTOB
peaxIuu.

BoicTpauBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha UH-
dopmaruio U3 yueGHMKA U CIIPAaBOYHBIX MaTepHaJIOB, TPaMOTHO HCIOJIb30BaTh
HM3y4YeHHbIH NOHATUHHBIN allllapaT Kypca XMMHUHU € TIOMOLIbIO Nlearora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTas, cTpoeHue, MoJieKyJIbl. PU3HUYecKHe CBOWCTBA
BO/AbL. AHAIU3 U CUHMe3 — Memodbl U3y4eHus cocmasa 80dbl.
XuMHYeCcKHe CBOMCTBA BOJbI

(pasJsioxKeHMe, peaKIuy ¢ HaTpUeM, OKCU0M KaJIbLiHs, OKCHJIOM
cepsol V.

CoctaB ocHoBaHUH. [loHsAATHE 06 UHIUKATOPAX.

Boda kak pacmeopumenb. PacTBopbl. Pacmsopumocms geujecms
8 gode.

HacwlweHHble u HeHacblujeHHble pacmeopbl. MaccoBast A,0J1s
BellleCTBa B pacTBOpe.

Posb pacmeopos e npupode u 8 scusHu Yeaoseka. Kpyzoeopom
800bl 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJ1eKTPOJIU3 BO/Ibl; CHHTE3 BO/Ibl; B3aUMO/IeHCTBHE BOJBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCNIOJIb30BAaHUE
BH/leOMaTepHaIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
HUccneoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOLIBIO
WH/JMKATOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpuroToBJieHHEe PaCTBOPOB C ONpe/ie/IEHHOH MacCOBOM
JloJ1el pacTBOPEHHOIO BelleCTBa.

BbiyucneHus
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCCOBad A0Jid BelleCTBa B
pacTtBOope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOWCTB BEILeCTB U UX NPeBpalleHHH C TOMOILbIO0 Iefiarora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTeJIA B IPUPOHBIX TPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
HNPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMeECeH, Mephl 110 OXpaHe BOJ,
OT 3arpsAi3HEHUs NOCJIe IPe/BAPUTENBHOTO CTPYKTYPUPOBAHUSA MaTepuraJa.

HJIaHI/IpOBaTb " OCYyLIEeCTBJIATb HA NIPAKTHUKE XUMUYECKHeE IKCIIEPpUMEHThI,
MPOBOJIUTH HABJIIO/IeHUS], IeaTh BbI-

BOJBI I10 pe3yJ/IbTaTaM 3KCIIEpUMEHTa 110 KOHTPOJIEM Ilearora, €
HCIOJIb30BaHUEM KJIUILIE,

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XUMHYECKOH MOCy/ibl U 060pY/JOBAHUS 110/, KOHTPOJIEM I1eJlarora.

HpOBOAI/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM ITOHATUA «MaCCcoBad A0Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH Y4eOHBIX 33JJaHUM U B Ipolecce
HCCJIel0BATENbCKOH 1eATeIbHOCTH HayYHO-NIOMYJIAPHYIO JINTEPATYPY
XMMHYECKOI'0 COZleprKaHUsl, CIPaBOYHble MaTepHuaJibl, pecypchl MHTEpHETA
110/}, PyKOBO/CTBOM IleJjarora.

BricTpanBaTh pa3BEépHYThle NMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpMalMI0 U3 y4ebHMKA U CIPABOYHBIX MaTEPHA/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YeHHbIN IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccuduxanus HeopraHU4eCKUX COeJMHEHUH.

OKcHABL: COCTaB, KJIaccuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
am@pomepHble, Heco/1e0b6pasyrujue Ha npumepe okcuoa yeaepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHOBaHUS: COCTaB, K1accupukanus (1e10494 U
HepacTBOpUMble OCHOBAaHMSA), HOMEHK/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, Gusnyeckye
Y XMMH4YeCcKHe CBOHCTBA (B3aUMO/leCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€Nnoco6bl noay4eHus. Paj akTHUBHOCTH MeTaJIJIOB.

Couu (cpeaHUE): HOMEHKJ/IATYPA, CNOCOObI NOAYHeHUS,
B3auMo/eficTBUe coJiel ¢ MeTa/lJlaMH, KUCJI0TaMy, 1jeJI04aMHU U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/AY KJIaccaMU HEOPTaHUYeCKUX
coepnHeHUH. ['eHeTH4eckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHUAAX Ha IpHMepe IIUHKA U aJIIOMUHUS. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJOTAMH U I1le109aMHU.
PazsioxkeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HEOPraHMYECKUX BeIeCTB PA3JIMYHbBIX KIaCCOB.
B3auMozielicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUZOM
meau(ID).

Peak1usi HelTpaJn3aLUU.

BbITecHeHHE OJHOTO MeTaJLJIa [PYTUM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

JlabopamopHble onbimui:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMHU.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAaHUM C KUCI0TaMHU.
Pasnoxenue rugpoxkcuga megu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. Pemienue skciepuMeHTalbHbIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPraHUYeCKUX COeJUHEeHUN».

BbiyucneHusi
— 110 YPAaBHEHUAM XUMHUYECKUX peaKuHﬁ

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNYECKUX COSAMHEHHH 10 MTabIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne hopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOJIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIMIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OTIPEIENICHNS, CXEMBI M TAOJIHIy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B cXeMBbI «[ eHeTHdecKas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[Iporno3upoBaHue CBOMCTB BEIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3Y4EHHBIX KJIaCCOB, TPYIII BELIECTB, K KOTOPBIM OHU OTHOCSITCS C HCIIOJIb30BaHUEM
cxeMsl «I'eHeTH4ecKas B3aMMOCBsI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUIT» 1O/l pyKOBOJCTBOM IleJlarora.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHUH peakLUii, HITIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeH s BEIECTB U3yYEHHBIX KIIaCCOB,
IpyII, a TAaKXKe NOATBEPKAAI0IIUX TeHETHYECKYO B3aUMOCBSI3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIBHOM OMOPHI.

CocTaBieHre MONEKYIAPHBIX YPaBHEHHH PEeaKuii 10 cXeMaM C IPeBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenue no ypaBHEHUSIM XUMUYECKIX PEAKIMi KOJIMYECTBa, 00bEMA, MaCChI
BEIIECTBA 110 KOJINYECTBY, 00BbEMY, Macce peareHTOB MU IPOAYKTOB PEaKLUHU 110
ITOPUTMY.

IInarupoBaHKE M OCYIIECTBICHUE HA IPAKTUKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOIIFOICHNS T10]] PYKOBOACTBOM yIHUTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIaroTa 1 BBITOJIHEHNE IpaBHII 0€3011acHOi paboTH B
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeI0BATENBCKON IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeH!e BEIOOpa
MOJ PyKOBOACTBOM II€Aarora.

BricTpauBanue pa3BEpPHYTHIX TUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(opMaImio n3 yueOHUKA U CIIPABOYHBIX MaTEPHANIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYIEHHOTO ITOHATHIHHOTO aImapaTa Kypca XUMHH C HCTIONI30BaHNEM IIIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. [leproauyeckuii 3akoH u [lepuognyeckas cucreMa XUMHYeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBsA3b. OKMC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuu (15 4)
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Tema 8. NepuoanYecKunii 3aKOH U
MNepuopuyeckas cuctema
XUMUYECKUX INeMEHTOB

A. U. MeHgene-eBa. CtpoeHune
atoma (7 4)

[lepBble NONBITKHU KJacCHPUKALUY XMUMUYECKUX 3/1eMEHTOB.
[ToHsATHE O rpyNIaX CXOAHBIX 3/IEMEHTOB (1Ll|eJI04HbIE U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMUYeCcKUx 3eMeHTOB /I. U. MeHpesneeBa. [lepuo/bl, rpynnsl,
noArpynnel. ®U3nyecKUi CMbIC MOPSALKOBOr0 HOMepa
3JIeMeHTa, HOMepOB MlepHo/ia U IPyIbIL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s/ep. M3omonbl.
JnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 060104Y€K aTOMOB NEePBbIX
20 XMMHUYeCKUX 371eMeHTOB [lepruouyecKkoil CuCTeMbI

J. U. MeHgeneesa.

XapaKTepUCTHKA XUMHUY€ECKOT0 3JIeMEeHTa 10 ero MO0JI0XKEHUIO B
[lepuoandeckot cucreme /. U. Meneneena.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M aMOMHO20
(nopsidkogozo) Homepa.

3Hauenue [lepuoduueckozo 3akoHa u [lepuoduyeckoti cucmembi
XUMUYECKUX 3/1eMeHMO08 0151 pa3eumust HayKu U NPpaKmuku.
/1. H. MeHOeneee — yuéHblil, nedazoz u 2paic0aHuH.

AemoHcTpauumn

KopoTkomnepuoaHas u JJIMHHONEPUOUAHASA GOPMBbI
[lepyosnyeckoil cuCcTeMbl XUMUYECKUX 3JIeMEHTOB

J. U. MeHeseeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTa/IJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbwlil onbim:

B3sanmopelcTBUe rHAPOKCUA IIMHKA C PACTBOPAMHU KHUCJIOT U
nies049en
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHHe TePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPHULATEJBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IEpUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
HCIOJIb30BAaHUEM CXEM U TabJIHII,

YcTaHaB/IMBaTh CBAI3b My N0JIOKEHHEM 3/1eMeHTa B IepUOJUYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3apsAJ A4Pa, o0Lee YUC/I0 3JTeKTPOHOB U
pacrpefie/ieHHe UX 10 3JIeKTPOHHBIM CJIOSIM) 10 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEHEeHHs CBOWCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproandeckod ccTeMel € IOMOILBIO Tefarora.
XapaKTepH30BaTb XMMHUYECKHeE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbL¥sl 10 UX NoJ1okeHUI0 B [leproguyeckoit cucteme /I. U. MeneneeBa.

CnenoBaThb NIpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOJIb30BAaHUU
XUMHYECKOH MOCy/ibl ¥ 060pY/JOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yieOHUKA U CIIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYPHUPOBAaHUsA MaTepHaa C UCII0/b30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYypHUpOBaHUs MaTepuaJla, ClipaBoyHble MaTepuabl (Ilepuoguyeckyto
CUCTEeMY XMMHUYeCKHX 3/1eMeHTOB /[I. U. MeHzeseeBa, TabIMLy PACTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH PAJ, HaNpKeHU N
MeTaJlJoB).

HWcnosib30BaTh NpH BHINOJIHEHUH yYeOHbIX 3aZJlaHUH U B IIpoliecce
HCCJIel0BaTebCKOM JleATeIbHOCTH Hay4YHO-TIONYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COAep>KaHMs, CIpaBOuYHble MaTepHUabl, pecypcbl UHTepHeTa NojA
PYKOBO/JCTBOM Nefarora



Tema 9. XumunuecKkas csasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XMMHUY€ECKHX 3J1eMEHTOB.
XvMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHAs U
KOBaJIEHTHasl HeNoJIspHas).

CTeneHb OKHC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuun (OBP). [Iponeccer
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTE/IbHBIE PEAKLIMU: TOPEHUE,
peakL Uy pasJioKeHUsl, COeJUHEHUS

(2 u B Hezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMS)

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH 110/, pyKOBOACTBOM Ilearora.

OnpefiensaTb BUJ XUMUYECKOH CBA3U B CO€JUHEHUH C UCIOJIb30BaHHUEM CXEM.

OnpefesTh CTelleHb OKUC/IEHUA XMMHUYECKOT0 3/1eMeHTa 1o popMyJie ero
CoeJJMHEHUS C UCMOJIb30BaHUEM a/ITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CocTaBJIATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHOH peaKIK M0
aJITOPUTMY pa360opa OKUCIUTENbHO-BOCCTAHOBUTENbHON peaKIuu.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX 33JaHUHM TEKCThI yYeGHUKA [TOCIe

CTPYKTYpHUpOBaHHs MaTepuaJia, ClIpaBOYHble MaTepHasbl (IePUOAUYECKYIO
CHCTEMY XUMHUYeCKHX 3/1eMeHTOB /I, . MeHzeseeBa, TabIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJi HANPSHKeHUH
MeTaJJoB).

MpumepHbIe Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbl,

U KONUYECTBO 4acoB, 0TBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATEeNbHOCTU
obyuarowmxca

Paspen 1. BemecTBo ¥ XMMHYeCKHe peakyyu (17 4)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKUX
asiemeHTOB /I. U. MeHzieseeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHYECKHX 3JIeMEeHTOB NepBbIX TPEX
NepUOJIOB, KaJIud, KaJbLUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEHTOB B
NepruoNIeCKOM CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HoMeHKJIaTypa HeOpraHMYeCKHX BellecTB
(MexayHa-poJHasA U TpUBHa/IbHasA). XUMUYeCKHe CBOHCTBA
Bell|eCTB, OTHOCALIMXCA K pa3/IMYHbIM KJIaCCaM HeOpraHUYeCKHX
COeIMHeHUH, UX TeHeTU4YecKas CBSA3b HeOPraHUYeCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BUAbl XMMHUYECKOH CBSI3H U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMoHCTpanum

1. Moze i1 KpUCTaNIM4eCKUX PelIéTOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIEpHOAHAs GOPMEI
[leproanyeckol cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. Mengeneena

XapakTepu30BaTh XMMHUUYECKHE 3JIeMeHTbl IepBbIX TPEX EPUOA0B, Kalus U
KaJbLus 10 UX NoJioxkeHuIo B [lepuoauyeckoii cucreme /l. U. MenesieeBa ¢
OIIOPO¥ Ha aJITOPUTM.

KrnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE BellleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TaBJIULY PAaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJIIPHbIX YpaBHEHUH
XUMHYEeCKUX peaKl Ui ¢ 0IOpOoY Ha cxeMy.

OnpeziensaTb BUJ XMMUUYECKOHN CBAA3U U TUI KPUCTALINYECKON peléTKU
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS [10C/Ie
npeJBapUTeIbHOT0 pa3bopa.

BricTparBaTh pa3BEépHYThIe NHUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha
WHPOPMALUIO U3 YIEOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

HWcrnosib30BaTh NPU BBINOJHEHUH YYEOHbIX 33IaHUH U B IpoLecce
HCC/IEe/I0BATENbCKOM JEATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZlepKaHus], CpaBOYHble MaTepHaJlbl, pecypchl MUHTEepHeTa
10/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3IM4HbIM IPU3HaKaM
(o 4Mcay M COCTaBY YYaCTBYOIIMX B pEAKLIUH BEIECTB, N0
mensi080My 3¢pekmy, no usMmeHeHu0 cmeneHetl OKUCAeHUs
XUMUYeCKUX 3/1eMeHIMo8, N0 06pamumMocmu, no y4acmuro
Kamaauzamopa).

3K30- u 3H0OMepMuUYecKue peakyul, mepMoxuMuyeckue ypagHeHusl.
Ioxsimue o ckopocmu xumuyeckoii peakyuu. [IoHssmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeobpaMuMblX XUMu4eckux peakyusix. [lonssmue o Xumu1eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u no/a0xceHue XUMU4eckoz0 pasHo8ecusl.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
6aJIaHC OKUCJINTENbHO-BOCCTAHOBUTEJIbHOM peakIuu).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XMMHUY€ECKOH peaKLiMu OT Pa3JIM4YHbIX
daxTopoB.

2. BosgelicTBUe KaTa/iM3aToOpa HAa CKOPOCTb XUMUYECKOM peaKIuu.
3. [IpuMepbl HEOOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMellleHMe PaBHOBECUS XUMUYECKON peaKIiHU.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 06'béMa U MacChl peareHToB WU
NPOAYKTOB 10 YPaBHEHUSIM XUMHUYECKUX peaKL Ui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA IIPU
OTMCAaHUU CBOMCTB BeILeCTB U UX NpeBpalleHU .

KnaccuduunpoBaTh XMMHUYECKHE peaKIMH [10 Pa3/IMYHbIM TPU3HAKaM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKIuM OT Pa3INYHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKAHUS XUMUYECKHX NPeBpallleHUH B
Pa3/IMYHBIX YCIO0BUSX I0C/Ie NPeiBApUTENbHON paboThlI.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHYECKHUM YPaBHEHUSM 110 aJITOPUTMY.

BoIcTparBaTh pa3BEépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yIeOHUKA U CTPABOYHBIX MATEPHAJIOB, TPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTeNbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce

UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJlepXKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
H0CJIe KOHCYJIbTALMH C [1€JJaroroM.

36




Tema 2. J/1eKTpoIUTHYECKAS
Aucconyanus. XuMHYeCcKHe
peakuMu B pacTBOpax

(84)

Teopus 3JIeKTPOJIUTHYECKOH JUCCOLMALUU. JJIEKTPOSIUTBI U
He3JIeKTPOoJIUThL. KaTHOHEBI, aHHOHBL. MexaHusm duccoyuayuu
seujecms ¢ pasAu4HbIMU 8UdaMu xumuyeckoll ces3u. CmeneHsb
duccoyuayuu. CuIbHbIe U c1abble 3J1eKTPOJIUTHL

Peakuuy MOHHOTO 06MeHa, YC/I0BUS UX NpoTeKaHus. UOHHBIe
ypPaBHEHUs peaKHil.

XuMHyecKkre CBOMCTBA KUCIOT, OCHOBAHUH U COJled B CBeTe
Ipe/iCTaBJIeHNH 06 3JIeKTPOJUTHYeCKOH aucconuanyy. Cpeaa
pactBopa. [loHsiTHE 0 rUApOJIM3e COoNel.

KavecTBeHHbIe peaKIM1 Ha KATHOHBI

Y aHHUOHBI : XJIOPUJ-, GPOMHJ, HO3UJ-, CYJIbdaT-, KapObOHAT-,
cuuKaTt-pocdaT- aHHOHBI, FHMAPOKCUA-UOHBI KATHOHBI aMMOHHUS,
MarHus, KajbL¥s, aJIOMUHUS, XKeJjle3a 2+, 3+, [[UHKA,
HNPUCYTCTBYOLINE B BOAHBIX pACTBOPax..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPUYECKOM I10JI€.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKaHHUs peaKIui
HOHHOI'0 0OMeHa.

OmnbITHI 10 OMPE/IEJIEHUIO CPe/ibl B PACTBOPAx CoJiei (xJopuia
HATpUsl, KapOOHATa HATPUsl, XJIOPHAA [IUHKaA).

JlaGopaTopHble U NPpaKTHYECKUEe

pa6oThsl

JlabopamopHulii onbim:

Ne8Peakuiyu HOHHOTO 06MeHa B pacTBOpaXx 3J1EKTPOJIMTOB:
cyabdara meau(Il)

Y 1EJ1I09H, KapboHATa HATPUS U COITHON KUCIOTBI, peaKIius
HeUTpaJu3aluy Mex/1y THAPOKCUO0M Kalvs U COJSTHON KUCIOTOM.
Ne9. KauecTBeHHble peakumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcnepruMeHTaIbHBIX 33/,a4 110 TEME.

Buryucaenus
— I10 ypaBHEHUSIM XMMUUYECKHX PeaKLun

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH, @ TAKXKe CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH IUCCOLIMALIMY C OIIOPOX HA CXEMBIL.

O6BbACHATH NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IIOMOLIbIO IeAarora.

CocTaBJIsITh YpaBHEHHUS AUCCOLMALIMH KUCJIOT, 1[eJI0Yel U CoJIeH, TOJIHbIE
Y COKpalléHHbIe HOHHbIE YPAaBHEHHUsI XUMUUYECKUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTEeJbHON paboThL.

CnepoBaTb npaBUJIaM 6e30MacHON paGoThI B IAGOPATOPUH IPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY1bl ¥ 060PYA0BaHUS 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTb BEIYUCIEHUS 10 XUMHUYECKUM yPaBHEHHUSM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIHN annapaT Kypca XUMUH T0cje
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZJlaHUH U B IIpoliecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COZlepKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
1ocJ/Ie KOHCYJIbTAIUU C 1eJarorom.

Paspen 2. HemeTaJ1/1bl U UX cCOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

O6111aa xapaKTepUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /LI HUX CTeNeHU
okucenus. CTpoeHre U pusnuvecKre CBOHCTBA MPOCTHIX

BellleCTB — rajJoreHoB. XMMHUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHe ¢ MeTa/llaMHY, HeMeTa/lJlaMu (BOZOPOJIOM U
KHCJI0poJi0M), Weaouamu). XnopoBogopos. ConsiHas KUCI0Ta,
XMMHYeCKHe CBOWCTBA, no/iyyeHue, npuMeHeHue. KayecTBeHHbIe
peakIiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10p08odopoda Ha
0p2aHU3M 4es08eKd. BaKHEHIIME XJIOPU/ibl U X HAX0XK/JEHHE B
HpUpOJE.

JleMOHCTpanumu
BI/IAGOMaTepI/IaﬂbI: raJioreHbl 1 UX COeJUHEHH .
06pa3sibl XJI0PU/IOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHblii onbim:

PacrosHaBaHMe XJI0pU/I-MOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosiyyeHue CONSTHON KUCIOThI, U3yYeHHe eé CBOUCTB.

BwvruucaeHus
110 YpaBHEHHUSIM XUMUY€ECKHX PEAKIUH.

O6BSACHATD 06LIMe 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB HEMETAJJIOB U UX
Coe/IMHEHUH B ITpeJies1ax MaJjbIX IEPHOJI0B U IJIaBHBIX OATPYIIIT
[leproiNYeCcKO# CUCTEMbI XUMUYECKHX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3UUECKHE U XUMHYECKHe CBOMCTBA NPOCTHIX BELeCTB
rajioreHoB (Ha HpUMepe XJIopa) U CJIOXKHBIX BellleCTB (XJIOPOBOOPOJa,
XJIOpH/Ia HATPHsl), CIOCOOBI UX OJIyYeH s, IpUMeHeHNe U 3HaueHue B
HIPUPO/Jie Y )KU3HH YeJIOBeKa 110CjIe CTPYKTYpUPOBaHHs MaTepHaJa.

Omnpezie/IsiTh raJloreHU/-MOHBI B PACTBOPE C HCIO0/Ib30BaHUEM TaGJIHIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI".

[11aHMPOBATH U OCYIIECTBJIATh HA NPAKTUKE XMMUYECKHe IKCIIePUMEHTHI,
HIPOBOJUTH HAGJIIO/IEHNS], 1e/IaTh BbIBO/bI 10 Pe3y/IbTaTaM IKCIIepUMeHTa
MocJie NpeiBapUTENbHON PaGOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XMMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe /IS HUX CTelleH!
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA NPOCTHIX

BeLeCTB — KHUCJI0POJa U Cephl.

AnnotponHble MoAMbUKaAIIMK KUCI0POA U cepbl. XUMUUYECKHE
CBOMCTBA cepbl. B3auMoselicTBHe c HeMeTa/lJlaMU - BOJ,OPOZIOM U
KHUCJI0PO/IOM, MeTa/l/IaMH, KOHLLeHTPUPOBAHHBIMU a30THOU U
cepHoOU kucsoTaMu. CepoBoJOpoJ, CTpoeHUe, GU3nIYecKre

O6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4éTOM CTPOEeHHs] UX aTOMOB C ONIOPOM Ha cxeMy "Mi3MeHeHHe paZiuyCcoB B
noArpymnmnax".

XapakTepu3oBaTb PU3HUeCKHe
Y XMMHUYeCKHe CBOMCTBa NPOCTOTO BellleCTBa Cepbl U eé coeAUHeHU I
(cepoBozOpOAA, OKCUAOB CEPhI, CEPHOU KHUCIOTHI, Cy/J1bPaTOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOWCTBA (KUC/IOTHBIE U BOCCTAHOBUTEJbHBIE).
OKcHJbI cepbl KaK NpeCTAaBUTEN KUCIOTHBIX OKCUAOB. CepHasi
KHC/I0Ta, U3MUecKUe U XMMUYeCcKHe CBOHCTBa (06111e KakK
IpeJCTaBUTeJIs KJlacca KUCIOT U cneyuguyeckue), npuMeHeHHe.
CepHuCTast KUCJIOTA.

Xumuveckue peakyuu, sexcaujue 8 0CHo8e NPOMbIULIEHHO20 cnoco6a
no/yyeHusi cepHoll Kuciomsl. Annapama! U npomekarouwue 8 Hux
npoyeccwol (Ha npumepe npouzgodcmea cepHoll KUuca0mel).

CoJiy cepHOM KUCJIOTBI, Ka4eCTBEHHAs PeaKlys Ha CyJIbdaT-HoH.
HaxosxzeHue cepbl ¥ eé coeAMHEHUH B TpupoJie. Xumuieckoe
3azpsi3HeHue oKpyscaroujell cpedsvl CoeQUHEHUSIMU cepbl (KUCA0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomepaujeHusi.

JleMOHCTpanumu

KoJsnekuuu (BuzeoMartepualibl): cepa U eé coeJUHEHUS.
OGyryiMBaHUe caxapa noJ AeliCTBUeM KOHIEHTPUPOBAHHOU CepHOH
KHCJIOTBI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI

Jla6opamopHble onbimboi:

O6Hapy»xeHue cy1bdaT-HOHOB.

B3anMopelcTBre pa36aBeHHON CEPHOU KUCIOTHI C IUHKOM.
Buryucaenus

10 ypaBHEHUSIM XUMHYECKUX PeaKI[UH

NOoJIy4eHHs], IpUMeHeHUe U 3Ha4eHHe B IPUPO/Jie U XKU3HU YeJIoBeKa C
OMOPOH Ha CXeMY U IJIaH.

OnpefensaTh HaM4YKe Cy1bPAT-HOHOB B PacTBOPE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBA3aHHBIX C IepepaboTKOM
coeJJMHEHUH cepbl IOC/Ie CTPYKTYPUPOBAHUSA MaTepHaJa.

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, ZieJIaTh BbIBO/IBI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiieoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1a60PaTOPUH MIPU
HCI0JIb30BAHUH XUMHUY€ECKOH MOCY /bl M 060pY0BaHUs 0/, PYKOBO/CTBOM
nezjarora.

[Ipou3BOAUTH BEIYUC/IEHHS 10 XUMHUYECKUM YPaBHEHUSM 10 QJIFOPUTMY.

HWcnosib30BaTh MPHU BbINOJHEHUH YIe6HbBIX 33JJaHUH TEKCThI yUeOHUKA,
crnpaBoyYHble MaTepHasbl ([leproaryecKyto CHCTEMY XMMUYECKUX
asiemeHTOB /I. U. MeHies1eeBa, Tab6IM1y PAaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJIe, 3JIEKTPOXUMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIeloBaTebCKOM JIeATeIbHOCTH HayYHO-TIONYJ/ISIPHYIO JIUTepaTypy
XUMHUYECKOI0 COZiep>KaHus, CIPaBOYHble MaTepHaJlbl, pecypcel MHTEpHEeTa
nocJjie KOHCYJIbTallUHU C IefiaroroM
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Tema 5. O6mas
XapaKTepUCTHKa XMMUYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEeHUA
(74)

O61m11aa xapakTepuCcTHKa 371eMeHTOoB VA-rpynnbl. OcCO6eHHOCTH
CTPOEHHUS aATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTEeNEeHU
OKHCJIEHUS.

A30T, pacnipocTpaHeHHe B IpupoJe, Gu3nyecKre U XUMHUYeCcKHe
cBoiicTBa. KpyrosopoT a3oTa B npupoze.

AmMHaK, ero pusnyeckre U XMMUYECKHe CBOMCTBa, NOJIy4eHHe U
npuMeHeHHe. Coi aMMOHUSA, UX GU3NYECKHE U XUMUYEeCKHe

CBOMCTBa, IIpUMEHEHHE. KauyecTBeHHas peakKnrd Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XMMUYeCKHe CBOMcTBa (061ue
KaK [Ipe/ICTaBUTeJIA KJacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308axHue HUMpamos u coiell aMMOHUA 8 Kadyecmee
MUHEpabHbIX Yy0o6peHull.

X1UMHYeCcKoe 3arpsi3HeHHe OKpYKalllel cpesibl CoeAUHEHUSAMU
a30Ta (KUCIO0THBIE JOXK/IH, 3arPsi3HEHHE BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponnsie modudukayuu docgopa, dusnyeckue u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYeCKHe CBOMUCTBa, notyyeHue. KauecmeeHHas peakyus Ha
docgpam-uoHwl.

Hcnosb3oeaHue ghocghamos 8 kauecmee MUuHepa1bHbIX yA06peHuli.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCTpanum
Kosneknuu: docdop u ux coejuHeHuUs.

B3sanmopelicTBMe KOHLLIEHTPUPOBAHHOM a30THOM KHCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. BsauMoeicTBHE coJiell aMMOHHUS C LET0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LiaMu a30THBIX U GOCPOPHBIX yA0OpEeHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHne aMMHUaka, U3y4eHHe ero CBONCTB.

Bwruucaenus
10 ypaBHEHUSIM XMMUYECKHX PeaKI Ui

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3J1IeMeHTOB VA-
IPYINIBI U UX COeJUHEHUH C YYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTBIX BELECTB
azoTa u pocdopa U UxX coeAMHEHUH (aMMHaKa, coslell aMMOHHS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza docdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX NOJTyYEHHUs, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HHU YeJIOBeKa C UCN0JIb30BAHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIO/Ib30BAHUEM
Tabnnbl "XapaKkTepHble peaKMi Ha KATHOHBI U aHUOHbI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
coeHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpefe.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJEHUS, 1eJIaTh BbIBO/IbI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CrnenoBaThb MpaBUJIaM 6e30MacHON paboThl B JaG0OpPaTOPUU IPU
HCI0JIb30BAaHUHU XUMHUYECKOHN MOCYyAbl ¥ 060pY/JOBAHMUS.

[Ipou3BOUTH BbIUMC/IEHHS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEpUOJUYECKYIO CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IUIy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH psiji HanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BINOJTHEHUH YUe6HBIX 33/JaHUH U B IIpoliecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI0 CoJlep>KaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJIbTAllUHU C eJJaroroM

Tema 6. 06125 xapaKTepuc-
THKa XUMHUYEeCKHX 3JIEMEHTOB
IVA-rpynisl.

Yriiepoa ¥ KpeMHMH U UX

Yruepog, aJIoTpoIIHble MOAUGUKALUY TPaduT, aIMa3.
B3auMojelcTBUE ¢ META/IAMH, HEMETAJIJIaMH,
KOHLIEeHTPUPOBaHHBIMHU a30THOH U CEPHOH KHUCJI0TaMH,
pacnpocTpaHeHHe B IpUpoie, Gu3ndecKue U XUMHUYECKHe

OO6'bSICHATDH 0011I1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH C Y4€TOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHEe U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIECTB
yTJieposia ¥ KpeMHHUs U UX CoeJUHEeHUH (OKCH/IOB yTrIepo/ia, yrOJbHON
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coeMHeHHUs
(84)

cBoiicTBa. Acop6uusi. KpyroBopoT yriieposa B mpUpo/e.

OKcHAbI yrieposa, ux GusnudecKre U XMMHUYECKHEe CBOMCTBA, UX
JleiCTBYE Ha KMBble OPraHU3Mbl, TOJIyYEeHUE U TPUMEHEHHE.
IKos02uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2106a/15H020 NoMenJeHUsl KAUMAama; NapHUKoabll
agpgpexm.

YroJsibHasi KUCJIOTA U €€ COJIH, UX U3UYeCKUe U XHMUYECKHe
CBOWMCTBA, MOJIyYeHUe U TpuMeHeHHe. KauecTBeHHast peakius Ha
KapboHAT-UOHBL

IlepgoHauabHble NOHAMUSL 06 0P2AHUYECKUX 8eWeCmBax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCMasa U CmpoeHUusl.
IoHsimue 0 6U0/102U4eCKU 8ANCHBIX BEUECMBAX: HCUPAX, 6e/1KAX,
yenesodax. MamepuaibHoe eQUHCMB0 Op2aHUYecKUX U
Heopz2aHu4YecKux coeduHeHull.

KpemHuii, ezo puzuveckue u xumuveckue ceoticmea (Ha npumepe
g3aumodelicmsusi c MemaaaamMu U HemMemaniamu), noayyeHue u
npuMeHeHue 8 31eKMpOHUKe.

CoeduHeHus kpeMHUs1 8 npupode. O6wue npedcmas.ieHus 06 okcuoe
kpemuus(1V) u kpemHnuesoil kucaome. Cunukamawl, UX UCNO.16308aHUE
8 O6blmy, meduyuHe, npombviulieHHocmu. BaxcHeliwiue cmpoumensHolie
Mamepuasbl: KepamuKa, CmeKa0, YeMeHm, 6eMmoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUME/TbHBIX
Mamepua.nos 8 N08CeOHE8HOU HCU3HU.

JleMoHCTpanum

Mogesiu KpUCTa//IMYeCKUX PeIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dysnepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzneomaTepuasbl: CUIMKaTHAasA IPOMBILIJIEHHOCTD.

Mozenu MoJieKyJ1 OpraHU4eCKUX BeLeCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHulii onbim:

KauecTBeHHas peaklusl Ha KapOOHAT-HOH.

Ilpakmuyeckue pabomui:

Ne 11. [Tosiy4eHHe yTJIEKUCIOTO ra3a U U3y4yeHHe ero CBOMCTB.
KauecTBeHHas peaklMs Ha KapbOHAT-HOH.

Ne 12, Pemenue skciepuMeHTabHbIX 33/1a4 110 TeMe «HeMeTannbl».

Bouryucaenus
M0 ypaBHEHUSIM XUMHUYECKUX PEAKIUH, eC/IN OZIUH U3 peareHToB
JIaH B BU/Ie BOJHOI'0 pacTBOpa C U3BECTHON MacCOBOM /10J1eH.

KHUCJIOTBI, KAp6OHATOB, OKCH/IA KPEMHHSI, KPDeMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHs], IPUMeHeHHe U 3HaYeHue B IpUpojie
Y YKU3HHU YeJIOBeKa.

OnpefiessiTh KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
YTJIEKHCJIOTO I'a3a B OKpYKarluel cpese.

WinocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yrieposa 1
OpraHUYeCKHX BEIeCTB M10/] PYKOBOJCTBOM yYUTeJIA.

[I1aHUPOBATh U OCYLECTBJIATD HA IPAKTHKe XMMUYeCKHeE IKCIIePUMEHTBI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/IaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJ1e peJBapuUTebHOM paGoThI.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUYECKOHN MOCYy bl ¥ 060pY/JOBAHMUS.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMy XUMUYECKHUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJIe, 3/IEKTPOXUMUYECKUH PsAJ| HaNpsHKeHUH
MeTaJ/IJIOB) MocJie KOHCY/IbTalluH € NeAaroroM.

HWcnosib30BaTh NpH BHINOJIHEHUH yYeOHbIX 3aZjlaHUH U B IIpoliecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZIep>KaHUsl, CIPaBOYHble MaTepHaJbl, pecypcbl UHTEpHETa
nocJjie KOHCYJIbTalUH C 1eJarorom.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O6111aa XxapaKTepUCTHUKA XUMHUYeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XUMHYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJI0B. MeTaslindeckas CBA3b U MeTa/UInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH P,
HanpspKeHUH MeTa/1oB. PU3nvecKUe U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06ujue cnocobbl noayveHusi Mmemannos. [lousmue o
KOppOo3Uuu Mema./108 U 0OCHO8Hble CNOCO6b! 3aW UMbl 0M KOppOo3UuU.
Cnaasvl (cmanv, vyzyH, dwpantoMuHull, 6GpoH3a), Ux npumeHeHue 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCTpanumu

O3HaKoOMJIeHHE C 06p33uaMI/I MEeTaJIJIOB U CIIJIaBOB, UX
$U3UYEeCKUMU CBOHCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHble onbimboi:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJLJIOB.

3aBHUCHMOCTb CKOPOCTH PeaKLMK MeTaJlJIa C KHCIOTOH OT MPUPO/IbI
MeTaslIa.

Buryucaenus
— [0 YpaBHEHUSAM XMMHUYECKUX PeaKIUH, ecsiu 00uH u3 peazeHmos
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpalljeHUuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu3oBaTb CTPOEHKE METAJJIOB, 061He GU3UYECKHe U XUMUYEeCKHE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnenoBaThb npaBuaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HCIO/Ib30BAaHUH XMMHUYECKOH NMOCy/ibl M 060py/10BaHUA.

[Ipou3BOUTH BBIUMC/IEHHS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
cnpaBoyHble MaTepuaibl ([leproanyeckyro cHCTeMY XUMHUYECKHUX
aneMeHToB /I. Y. MeHies1eeBa, TabJ My paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMUYECKUH psAL HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIelOBATE/IbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl MHTepHeTa
1ocJIe Npe/iBapuTeIbHOM KOHCYJIbTAIMH C 1eJaroroM
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Tema 8. BaxkHeiiue
MeTaJLJIbl U UX COeAUHEHHUS
(164)

lllesiounbie MeTasbl. [losoxeHue B [lepuoanyeckoii cuctemMe
XUMHYecKux 371eMeHToB /I. . MenzieneeBa, cTpoeHre aTOMOB.
HaxoxgeHue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOKHCTBA (Ha MpUMepe HaTpHs U
Kanus). OKCUABI ¥ THAPOKCUABI HATpUS U Kanus. [IpuMeHeHUe
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

llesiouHO3EeMe IbHBIE METaJJIbl MAarHUM U KaJIbLIUK, CTpOeHHe
aToMoB. [Tonoxxenue B [leproanyeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxgeHue B npupofe.
duznyeckue U XMMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUs
Kanblus (OKCUZ, TUAPOKCHJ, CoJn). 2Kécmkocmb 800bl U chocobbl eé
ycmpaHeHUusl.

Amomununi. [losnoxenue B [leprogudeckoil cucteMe XUMHUYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XuMUYecKre cBoHcTBa. AMPOTepHBIE
CBOWCTBA OKCH/IA U TUAPOKCUA.

2Keneso: cocras, cBoicTBa U nostydeHue. [losioxxeHue B
[lepyoanyeckoit cucTeMe XUMHUYECKUX 3/IEMEHTOB

. . MeHpesnieeBa, ctpoenue aToMa. Haxox/eHue B npupo/e.
dusudeckue U XUMUYeCcKHe cBOMCTBA. OKCUABL, TUJIPOKCUABI U COTU
xese3a(ll)

u xenesa(lll).

JleMoHCTpanum

B3aumozelicTBHe HaTpHs C BOJOH.

OkpalnMBaHue JIaMeHH HOHAMU HAaTPHs U KaJlusl.
OxpauiMBaHue MJIaMeH! MOHAMH KaJIbLHUsl.
B3auMoielicTBHEe OKCH/Ia KaJIbI[HUS C BOZOM.
BusieoMaTepuasbl: TOpeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHbie onbimbl:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U ero CIJIaBoB.
AMdoTepHble CBOHCTBA TUAPOKCU/A AJTIOMUHUS.
KauecTBeHHbIe peaKLiMM Ha UOHBI XKeJe3a.
Ilpakmuyeckue pabombl:

Ne 13. PemieHue skciepuMeHTa/IbHBIX 33124 10 TeMe «MeTasbl».

Bwvruucaenus
110 YpaBHEHHUSM XUMHUYECKHUX PeaKLui.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3/IEMEHTOB-
METAJIJIOB B IPYNINax U UX COeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaThb GpU3HYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
METaJIJIOB U UX COeJUHEHUH (OKCHAO0B, THAPOKCHUJIOB, COJIeH) C onopoii Ha
CxeMy, CIIOCOObI UX MOJIy4eHHs, IPUMeHeHHe U 3Ha4eHHe B IPUPO/Ie U )KU3HHU
YyeJslOBeKa.

Pacnio3HaBaTh C NOMOILBIO KA4eCTBEHHBIX PeaKIMi HOHBI MeTaJlJI0B (MarHus,
KaJIbLYsl, aJIIOMUHMS, IUHKAa, XxKeJse3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Ta6/IUIbI "XapaKTepHble peaKLIUY Ha KATHOHBI .

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHU, ZieJIaTh BbIBO/BI 110 Pe3y/IbTaTaM 9KCIepUMEHTa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThl B 1a60paTOPUH NPU
HCI0JIb30BaHUH XUMHUYECKOU TOCY bl U 060PY/JOBAHMUS.

[Ipou3BOUTH BHIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHUSIM.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
HHGbOpPMaNUIO U3 YYeGHMKA U CIPABOYHBIX MAaTEPHA/IOB, PAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpY BbINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpolLiecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
1oCJIe Ipe/iBapUTEIbHOM KOHCYJIbTAllUH C [1€JaroroM

Paspes 4. Xumus U oKpy:xamomas cpeaa (3 4)

Tema 9. BemectBa n
MaTepuaJibl B )KU3HU
4YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasvl 8
noecedHesHoU HU3HU Yes08eka. Xumus u 300[7061)6‘. Be3zonacHoe
ucnosb3o8aHue seujecme U Xumuveckux peaxuuﬂ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH JIIAeH,
OCHOBHBbI€ BeIleCTBA ¥ MaTepHaJIbl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
YyeJsloBeKa.
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(34) IIpupodHble ucmoyHuKuU y21e8000p0do8 (y20.1b, NpupodHbLl 2a3, OGBSICHATD YC/I0BUsI 6€30MaCHOT0 UCI0JIb30BaHUS BEIeCTB U XUMUYECKUX

He@dmb), npodykmul UX nepepabomxku, ux poib 8 6bimy u peakIui B OBITY.

npoMbluwAeHHOCMU. AHaM3MpOBaTh U KPUTHYECKH OLleHUBATb HHPOPMALUIO O BIUAHUU

OcHosbl 3k0102udeckoll epamomHocmu. Xumu1eckoe 3a2ps3HeHue HNPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTa U JIp. HA COCTOSTHUE
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi OKpY»Kalollel cpebl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYI0 IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.
Posab xumuu 8 pewieHuU 3K0102U4ecKuUX NPO6AEM. [IpruHUMATE y4acTHe B 00CYyKAEHUU MPO6IEM XUMHUYECKOUN U 9KOJIOTUIECKOU

HanpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXKHble IyTH e€ pellleHUs C 0opoi Ha MUHOpMaLUIo U3
yuebGHHKa U ClIpaBOYHble MaTepHasbl, pecypchbl MHTepHeTa.

[Ipu paspaboTke pabouyeil mporpaMMbl B TeMaTHUYe€CKOM IJIAHUPOBAHUMU [JOJDKHBI ObITb y4YTEHbl BO3MOXHOCTH HCIOJIb30BAaHHUSA 3JEKTPOHHBIX (LHQPOBLIX)
00pa3oBaTeJbHbIX PECYPCOB, SABJISAIOLIMUXCA Y4eOGHO-METOAUYECKMMU MaTepuanaMH (MyJbTUMeJUHHbIe NPOrpaMMbl, 3/J€KTPOHHble YYeOHUKM W 3a/lauHUKH, 3J1eKTPOHHBIE
616JIMOTEKH, BUPTYaJIbHbIE JIa60PAaTOPUHU, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUHU LUPPOBBIX 06Pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU 151 06yYeHHUSI M BOCIIUTAHUSA
pas/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTaBJeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U peaU3yIOIUMU AuAakTHYecKre Bo3MoxkHOcTH UKT, coepikaHne KOTOpbIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-il BApUAHT
TEMATHYECKOE INTAHUPOBAHUE

Btopoii BapuaHT mpUMEpPHOr0 TEMATHYECKOTO IUJIAHUPOBAHMS MCIOJIb3yeTCs, eciu oOydaroniuecs ¢ 3IIP momydaror
oOpa3oBaHu€ B OTACIBHOM Kilacce. B maHHOM BapuaHTe mpejiaraercs:

- U3y4eHUEe MaTepuaia KpyrmHbIMU OJIOKaMU;

- onepexarouiee 00y4eHue;

- BO3MOHOCTb IPUMEHEHHUSI 3HAHUM B PA3JIMUHBIX YCIOBUSIX (MTEPEHOC 3HAHUM MO aHAJIOTUH OT OOIIKUX CBOMCTB Pa3IMUHbBIX
KJIACCOB BEIIECTB K OOLIMM U CIEUU(PUUESCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBEJIMUYMBAET JOJIFO CAMOCTOSITEIbHOCTH
00y4YaroImuXcsl MPU U3yYCHUU HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3YyYEHHMs  BEIIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIIOTCA  CTPOEHUEM  aTOMOB,
AIEKTPOOTPULIATEIFHOCTBI0, XUMHUECKON CBA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUTMYECKUX PEIICTOK.
(Tembl: cTpoeHne aToMa, CTPOCHUE BEIIECTBA, BAKHEUIIIHME MPECTABUTEM MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIINH ).

N3MeHeHue mIaHupoBaHus 10 pa3ejaM U TEMAM COCTOUT B CIIETYIOLIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKON XMMHUU OCYIIECTBISICTCA B 8 Kjacce, O0JbIlle BPEMEHHU BBIACISIETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-i mepeHocsaTcst TemMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakiui'’,
"DNEeKTpoJIUTHYECKAs TUCCOLUALNS. XUMHUUECKHE PEAKIIUU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey nepes; «Hemerammammy, T.K. oOydatomuecs ¢ 3[IP Gosbliie 3HAKOMBI C
METaJUIAMH U JIEr4e XapakTEPU3YIOT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcsl Ha KOHKPETHBIX MpuMepax Apyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMEpPax B pazaesnax "MeTtaibl U ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0BeAMHEHHE TeM (JaeT OOJIbIIE BOBMOXHOCTEH JI UCIIOJIb30BaHUS CPAaBHEHUS — CXO/ICTBA U OTIWYHil; TeMa «Kuciaopom»
u Tema «Boziopoa»);

- BbIJIesieHre oTaeNbHBIX TeM (Tema «IlepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX» ). BhIAEIeHNE B OTIETbHYIO
TEMy, B KauecTBe "OyKBaps MO OPraHMYEeCKON XUMHUU'", JAET BO3MOKHOCTh yIIyOJsTh MOHITHS: ONpEAeNICHUs, KiaccuuKanus,
OCHOBaHMS JJIA KiacCU(pUKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMylie U o Ha3BaHMIO, HAa3bIBAHKE BEIIECTBA 1O (hopmyJie. B 3ToM citydae mporpaMMHbIA MaTEpHal U3 XapaKTEPUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO M BTOPOT'O T'OA0B 00yUYEHUH.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 4/Hen, 2 rona o0y4eHus)

Temsl Konnuectso yacos B ToMm uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKNE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BaskHast 00J1aCTh

1

2

[pakriueckas padota Nel « JlabopaTopHoe 000pyHOBaHHE U TIPHEMBI

C€CTCCTBO3HAHUA U HpaKTI/I‘IeCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

00paIeHusI ¢ HUMY
IMpakTnueckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHO# comu”

2. BemiecTBa 1 XMMHYECKHE PEAKIHIH. 7 - 1 IMpaxTnaeckas pabora Ne3 «[Ipn3Haky NpOTEKAHHUS XUMUIECKUX PEAKIIHII)
3. KonmdecTBeHHBIE OTHOIIECHHS B 3 1 - KonTponsHas padora Nel «IlepBoHavabHbIe XUMHYECKHE TOHATHS, XAMUIECKHE
XAMHHA (hopMyIIEI ¥ ypaBHEHUS» 3aTrPSI3HEHHON ITOBAPEHHON COJIIDY

Paznen «llepuoanyeckuii 3aK0H U MeproOaMUEcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU», 154

4.  Crpoenue aroma 7 1 - KontponsHas pabota Ne2 «llepuoanueckas cuicreMa XUMUYECKUX 3JIEMEHTOB

JI.1. Menneneesa. CTpoeHue atoma
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[lepuoanueckuil 3akoH u
MepUOANYECKAs CUCTEMa XUMHUECKUX
anemenToB /.. MenneneeBa

5.CtpoeHue BeuiecTB. XUMHUYeCKas
CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiun

KontponbsHas pabota Ne3 «Xumuyeckasi CBSI3b»

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHUYECKUX peaKLuil

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCIOpoaa ¥ H3ydEHHE €r0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopom»

7. Bona. PactBopbl. 5 1 [paktiueckas padota Ne6 « [IpurorosieHne pacTBOPOB ¢ OMpPEAEICHHOM
MaccOBOH J10JI€i paCTBOPEHHOT'O BEILIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChl HEOPTaHHYECKUX COSAUHEHHI

HEOPraHUYeCKUX COECAUHCHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepIMEHTANIBHBIX 33134 [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHHID

Paznen «BemecTBO M XUMHUECKHE PEAKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmgecTBo gacos

B Tom umcie

Ha KOHTPOJIbHBIE

paboTer

Ha MPaKTUYCCKUE

paboTsl

HaszBanwus pabot

Paznen «IloBTOpenue u yriryOneHne 3HaHWI OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemecTBo n XuMru4eckue peakiumy, 104a

IMoBTOpeHue n yrirybneHue 3HaHUH 10 1 2 [Ipakrudaeckas padota Ne 8 «Peakun nOHHOTO 0OMEHa»

OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIlH B pacTBOPE»
KontponbHas pabora Ne 6 «3ekTponuTiyeckas IUCCOIUAIISY

Paznen «MeTtauibl ¥ X COeAMHEHUs», 204

1. O6mue cBOiCTBa METAILIOB 4 - -

2.MeTaisl ¥ IX COCTUHEHUS 16 1 1 [Ipakrudeckas padota Nel3 «PemeHne sKCIIepUMEHTANBHBIX 33/1a9 TI0 TEMe

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «Metamibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenusn», 244
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3.00m1as XxapakTepucTUKa
XMMHUUYECKHUX 3J1eMeHTOB Vila
rpynnsl. ['asoreHs.

4.001mas xapakTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Via
rpynmnsl. Cepa U ee COSIMHEHUS.

5.001mast xapaKTepuCcTHUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymnnsl. A3ot, pocdop U ux
COCJTMHCHHSI.

[Ipaktuueckas padota NelO «[lomyueHne aMMuaka v H3y4eHHE €ro CBOHCTBY»

6.00m1asa XapaKTepuCTUKa
XMMHUYECKHUX 27eMeHTOB [Va
rpymnnsl. YTiepos, KpeMHUH U UX
COCJIMHEHMUS.

IIpakruaeckas padora Nell «[lomydeHue yriieKUCIOro ra3a i U3y4eHUE ero CE
[Ipaktuuaeckas padora Nel2 «PemieHne 3KcriepuMEeHTABHBIX 33129 [0 TEMe
«Hemeransl [V-VII rpynn u ux coeauHeHUR»»

KontponpHas pabora Ne7 «HemeTamisny

Pasaen «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MTOHITHS 00 OpraHU4€CKUX BEIICCTBAXY, 104

7. IlepBoHavanbHbIE XUMHIECKHE
TIOHSTHUS 00 OPraHUYECKUX
BEIECTBAX

10

Paznen «O606menne Matepuana o kypey «Heopranudeckast Xumusi», 44

13. Xumust 1 okpy»Karomas cpeza.

1

14. O6o0uIeHNEe MaTepHana 1o
Kypcy «Heopraunueckasi XUMHsD)

3

KonrposbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHMIEeCKONH XUMHN)

TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

KoaunuecTBo yacoB

Ne HaunmeHnoBaHue pa3jeiioB u K n DJIeKTpOHHbIe (LM (PpOBHIE)
n/n TeM IPOrpaMMbl Bcero OHTPOJILHBIC paKTHteckue o0pa3oBaTe/bHbIC PeCypPChl
padoThbI padoThI
Paszpgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmmorexa [JOK
' MIPaKTUYECKON NEeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyesloBeKa
19 BemmecTBa n XuMHuecKue 15 1 bu6nuoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
HWroro no pazneny 20
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Pa3znea 2. BaxxHelilue npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB

21 Boznyx. Kucnopon. [Tonsitue 6 bubnmoreka [JOK
00 okcumax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 bubnmoreka [JOK
1 COJIAX https://m.edso0.ru/7f41837¢
23 Bona. PactBopsl. [Torstue 06 5 1 1 bu6nuoreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnnoreka IIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEJIbHbIC PEAKIIUN

[Tepuoanueckuii 3aK0H U
31 [Iepnoanueckas cucrema 7 bubnuoreka [JOK
' XUMHUYECKHX 351eMeHTOoB J[. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoMa
X .
32 Owmcmmemmor 8 1 bubmmorexa LOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6mmoteka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMs 3 bubmnorexa LIOK
p p https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
9 KUITACC
KonuyecTBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KOﬁHTpOJII)Hble HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoTbI pecypeb

Pa3nen 1. BemecTBO 1 XMMHU4YecKHe PeaKIuu
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11 [ToBTOpeHue u yriydiieHne 3HaHui 5 bubnmoreka [JOK
OCHOBHBIX Pa3/esioB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka HOK
peakuuii https://m.edso00.ru/7f41a636
13 DJIEKTPONUTHYECKAS JUCCOLINALIHS. 8 bubnmoreka [JOK
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 bubnuotexa [HOK
aneMeHToB VIIA-rpynmel. ["aorensr https://m.edsoo.ru/7f41a636
22 onewento Vinpynm. Cepan ot | 6 Bu6morerca LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
23 onewenton VAapynma, Asor. dochopunx 7 BuGmorexa LIOK
S ’ https://m.edsoo.ru/7f41a636
24 onewenton Nanpymm. Sracponn : BuGmorea LIOK
KpEMHHI 1 X COEMHEHN https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 25
Pa3nen 3. MeTayuibl M HX COeIMHEHUS
3.1 OO01mre CBOMCTBa METANIOB 4 Eg&?ﬁ%ﬁ;{;gﬁaﬁf 412636
3.2 Baxknel1me MeTamisl 1 UX COSTUHEHUS 16 Eg&?ﬁ;ﬁ;&gﬁ}% 414636
Hroro mo pazmeny 20
Pasznea 4. Xumus 1 OKpysKammas cpeaa
41 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 EH6J?HOTeKa HOK
https://m.edso00.ru/7f41a636
HWroro no pazneny 3
PezepBHOE Bpems 3 bubnuotexa [JOK
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https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IIVIAHUPOBAHUE
8 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
[1]
Jr:;-n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fI[:;‘?eHI/IH gggjagz?;fenbﬂme
padoThI padoThI pecypesi
1 [Ipeamer xumun. Poas Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnnorexka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Il’)a3z[eJ1eHI/Ie cﬁeceﬁ (Ha mpumepe 1 BH6J_IHOTeKa OK
OUHCTKH TOBAPEHHOM COMI) https://m.edsoo.ru/ff0d28c8
6 | Aowst monexym ! Pipsm dso0.1u100256¢
7 XuUMHUUYECKHe 2JIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 BH6J_MOTeKa HOK
https://m.edsoo0.ru/ff0d2d50
10 3aKOH OCTOSIHCTBA COCTaBAa BEIIECTB. 1 bubnmoreka [JOK
Xumuueckasi popmyna. BaneHTHOCTb https://m.edsoo.ru/ff0d2eae
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dTOMOB XUMHYCCKHX DJICMCHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bubmuorexa [JOK

1 OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
B
| Do Bumorea 10K
Heets P https://m.edsoo.ru/ff0d5708
peakiuit
K .
| b e pes BuGmores 10K
A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JI — Y4EHBII-
19 9H I/IKH(;);/IeOII{/I?:(;OBO%qu ZI:III);ZI u bubmmorexa LOK
1 ACT o https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHast padora Nel mo reme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — .C
21 B:: nya K;(\:/I;((): Bormf 3ne(i/(1:eTIj: u Eubmorexa LIOK
Ayxa. e https://m.edsoo.ru/ff0d448e
npocroe Bemecto. O30H
® .
| Domeeme s s ot BuGmores 10K
POJIa {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
23 CriocoOsl MostydeHus KUCaopoia B bubnmoreka [JOK

1abopaTopuu U MPOMBIIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a
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[Ipumenenue kucmopoa

TennoBoi 3 PexT XuMUIeCcKoi
peaKIuu, MOHSATHE O

bu6mmoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
T .
35 Sarpmmenne somma, enocabn ro bumiorexa LIOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[Ipa eckast pabora Ne 3 o Teme
26 «TIEOI;;I:I;::HHKe ;EO6I/I;EIHI/IC KIII/ICJ:O;doz[a bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonopon — anemeHT 1 npocroe bubnnorexa [HOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COMSAX brbmiorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOa bubmorexa LOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTB»
32 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B N
3 pemeorns rasa o o0 momcomows Bumiorexa LIOK
H MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B N
34 B;igizﬂ :a?; er; i; a(1)3001;3011:(6) 3aKOHa bubmorexa [JOK
ypas peakiuu i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 DOu3nvecKkrue U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK

BOJBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tousarue 00

bubmuoreka [JOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
B .H
37 wncnachmensc pactaops. Macconas Butmrorexa LIOK
» DACTBOPRL https://m.eds00.ru/ff0d5b40
JI0J1s1 BEIIECTBA B PACTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnmoreka [JOK
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiacCU(PUKALINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx Eubmorexa IIOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/IOB
OcHoBaHus: cocTaB, KiIacCu(pUKaIus, bu6mmoreka [JOK
42 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCOéLII) HI(l)J'Iy‘—I)eHI/ISI XI/IMI/I‘—IZEKI/IC bubmorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpakTuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTnveckas CBSI3b MKy KiIaccaMu bu6mmorexa [JOK
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HCOPraHN4YCCKUX COCI[I/IHeHI/Iﬁ

https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O0001Ienre ¥ CUCTEMATH3AMS 3SHAHUH https://m.edsoo.ru/00ad9ch2
Kourpoasnas padora Ne3 mo teme
50 "OCHEBHBIG KJ'IF;CCLI HEOPraHUYECKUX bubmiorexa LIOK
. P https://m.edsoo.ru/00ad9ela
CcOeIMHEHH I
IlepBble MONBITKH KiIacCU(PUKALINT
51 XI/II\I/)II/I‘IGCKI/IX DJIEMEHTOB I(?IOH;IITlI/Ie 0 Bubmiorexa ITOK
) https://m.edsoo.ru/00ad9ffa
IPyMIax CXOIHBIX JICMCHTOB
Ilepuomndueckwnii 3aK0H U
PHOA bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX _
https://m.edsoo.ru/00ada52c
anemeHToB 1. 1. Menaeneena
53 Ilepuonasl, TpymIIbL, HO, TII5I Bubmiorexa ITOK
PHOJIBL, TPYIIIBL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHune 31eKTPOHHBIX 000JI0UEK
P P . bubnuoteka [JOK
55 aToMOB 351eMeHTOB [lepuoanueckoit :
https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MenneneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnunorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HAayKu U npaktuku. . 1. bubnnoreka [JOK
MenneneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubnnoreka [JOK
58 )
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBsI3b bubmioreka LTOK
https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMU4ecKas bubnmoreka [JOK

54



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

CBS3b https://m.edsoo.ru/00adaab8

61 KoBasieHTHas1 HENoOJsIpHAs XUMUYECKas 1 bubnmoreka [JOK

CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK

62 Crenens okucnenus 1 https://m.edsogru/OOadae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE 1 bubnmoreka [JOK

peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK

64 OKucnauTeny U BOCCTAaHOBUTEIIU 1 https://m.e dsogru 100adb076

65 KonTponbnas pabota Ne4 mo teme 1 1 bubnuorexa [JOK

«CTtpoeHue aroma. XUMUYECKasl CBS3bY https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2

68 PesepBHblil ypok. O600611eHNE U 1 bubnnorexka [JOK

cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MTPOTPAMME
9 KIIACC
KoanuecTBo 4acos JJIeKTPOHHBIE
[
Jl:‘/-ﬂ Tewa ypoka Bcero Kourpoapnpie  Mpaxruyeckue Jlf:yT‘?eHnﬂ :)Ig;)l:g())llzzlfenbnme
padoThI padoThI pecypee
Ilepnonnueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubmuorexa [JOK
XUMHU4YeCKHX 3ieMeHToB Jl. 1. https://m.edsoo.ru/00adb59%
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XEMI/I‘-ICCKI/IX AJIEMEHTOB 1 bubmiorexa LIOK

TIEPBBIX TPEX MTEPHUOJIOB

https://m.edso0.ru/00adb6b6
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Knaccudukanus 1 HoOMeHKIaTypa bubnmoreka [JOK

3 .

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUUYECKON CBSI3U U THUIIBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «[loBTOpEHUE U yriayOieHue 3HaHuI
OCHOBHBIX Pa3/IeioB Kypca 8 Kiacca

6 Knaccudukanus XuMuueckux bu6mmoreka [IOK
PEAKLHI MO Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITorsATHE O CKOPOCTH XUMHYECKOHN

7 €aKIMHU HOH}II”)FI/IG 0 TOMOI'€HHBIX U Buommozexa [IOK
p . https://m.edsoo.ru/00adbe9a
TeTEPOrEeHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh bubnuoreka [IOK
XUMHYECKON PeaKIuu U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmorexa [JOK
peaxkiuu https://m.edsoo.ru/00adcade
Teopus >IeKTPOIUTUUCCKOM

10 I/ICEOIII/I&III/II/IPCI/IHBHBIG U cia0ble Bubmzorexa LIOK
a ' https://m.edsoo0.ru/00adcd68
3JIEKTPOJIUTHI

11 Honnrie ypaBHEHUS peaKIni Bubmzorexa LIOK

yp peaxdl https://m.edsoo.ru/00add448
XUMHYEeCKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUIl B CBETE IMPEACTABICHUI bubmioreka LTOK
p o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOITHAIIIHI
XHUMHUYEeCKHE CBOMCTBA COJICH B CBETE
13 [IPEACTABIIEHNI 00 bubmioreka LTOK
p . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON JUCCOITHAIIHI
14 [NousTHE O TUAPOIN3E COJIEH bubanorexa LIOK
P https://m.edso0.ru/00add9d4
15 O06o001IeHNe U CHCTeMaTU3aus bubnmoreka [JOK
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3HAHUI

https://m.edsoo.ru/00addd12

[TpakTrueckas padota Ne 1.

bu6mmoreka [IOK

16 «Pelienue 3KkCriepuMEHTaJIbHbBIX https://m.edsoo.ru/00addbfa
3amauy
KonTtponsHas padora Ne2 o teme
17 ((3JICII()T OJII/ITI/F‘-IGCKaSI HCCOLUAINS bubmiorexa LHOK
P A TTMEAITHSL https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA IAJIOTEHOB.
18 XHI:alquCKI;Ie CBlé))ﬁCTBa Ha IpUMepe bubmiorexa HOK
P P https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XHMquCIfHE CiOﬁCTBa [IOJIYUEHUE bubmiorexa HOK
i ¥ i https://m.edsoo.ru/00ade104
MIPUMEHCHUE
ITpaxTrueckas padora Ne 2 o Teme
20 «ﬁon CHHUE COI?'I}IHOI‘/‘I KHUCIJIOTBI brbmoreka [JOK
v .. . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTB»
Brrunciaenus 1o ypaBHEHUAM
21 XUMHUYECKUX eal}clpnﬁ €CJIH OJUH U3 Bubmioreka IJOK
peaKiu, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO0m1as XxapakTepucTUKa JIEMEHTOB bu6mmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
Haxoxnenne ceprl u €€ coeqmHEHUH bubmuorexa [JOK
23 o ;
B IIpUpoOJIe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10po, CTPOEHHE, bu6mmorexa [IOK
dbuznyecKrue 1 XUMUIECKHE CBONCTBA https://m.edso0o.ru/00ade802
Oxcuparnl ceprl. CepHas KHCIOTA,
25 (I)I/IBI/IIJ:CCKI/IE u XI/II\%I)I/I‘-IGCKI/IG CBOICTBa bubmiorexa LIOK
? https://m.edsoo.ru/00adea28
MIPUMEHEHUE
2% XHUMHUUYECKUE PEAKLINH, JIEKALUE B bubnmoreka [JOK

OCHOBC ITPOMBIIIJICHHOT'O criocoba

https://m.edsoo.ru/00adec8a
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MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsiI3HEHUE
OKpPY’KaroIlle cpeibl COEAUHEHUSIMHU
cepsl

Briuucienne MaccoBOM JOJIU BBIXOJA

bu6mmoreka [IOK

27 MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB
28 V A-rpymisbl. A30T, paclipOCTpaHEHHE bubnnoreka [JOK
B IIpupojie, GU3NYECKue u https://m.edsoo.ru/00adeea6
XAMHYECKHUE CBOMCTBA
AMMBaK, ero (pu3nIECKUC U
29 XUMUYECKHE c(bl;oﬁCTBa MOJIYYCHHUE U bubmmorexa LIOK
’ yd https://m.eds00.ru/00adf004
IPUMCHCHUE
[IpakTudeckas padora Ne 3 o Teme
30 «ﬁon eHue aNII)MHaKa H3y4YEHHUE ero bubmmorexa LIOK
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KuCoTa, € pusnueckue u bubnnorexka [JOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
32 00peHuii. XUMHYECKOe b bubmorexa LIOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COCTMHCHUSIMHU a30Ta
®dochop. Oxcua pochopa (V) u
33 (pocg)o pHa}I KI/I(l:IJI((i))Ta (1)(1)1/1;)31/1(‘-1633KI/IC u bubmiorexa HOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonws3oBanue pocdaros B
Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH. bubnnoreka [JOK
34 J .
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, paclipoCTpaHEHHE
[ICPOAL, PaClIpOCTPAHCHIC B bubnmoreka [JOK
35 npupoje, Gu3nIecKue 1 XUMHIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yriaepojaa, ux Gpusndeckue u
XAUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIC ¢ OKCHIOM yriepona (1V)
37 VYronbHas KUCI0Ta U € COTN bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
38 :
KadecTBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIC TOHATHUS 00
39 0 faHI/Iqe(JKI/IX BEIIIECTBAX KakK O bubmorexa LIOK
p m https://m.eds00.ru/00ae054e
COCIMHEHUSX YTIIepo1a
40 Kpemuuii u ero coeiMuHeHUS bubmorexa LIOK
P o https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
a1 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunorexa [JOK
«BaxHeie HeEMETaTbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
KonTponbHas padora Ne3 mo teme
42 «Ba>1<rl){e171mne erMeTaJ'IJ'IBI U UX bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0mias XxapakTepucTUKa XUMHIECKIX
AJIEMEHTOB — METAJIJIOB.
Mertannmndeckas CBsI3b U bubmuorexa [JOK
43 :
MeTaJllInYecKas KpUCTaUINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.
44 DIEKTPOXUMHYCCKHI PsI bubmorexa LIOK
p N PAR https://m.edso0.ru/00ae1156
HaIpsKEHUN METalJIOB
45 O61mue crnocoOb! MOTyYeHUs bubnmoreka [JOK

MeTaiuioB. CiutaBel. Berauciienus mo

https://m.edso0.ru/00ael1156

59



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

YPaBHEHUSAM XUMHUYECKUX PEaAKIIU,
€CJIM OJIUH U3 PEareéHTOB COACPKUT
pUMecH

46 [TonsiTHE O KOPPO3UH METAILIOB BH6J_IHOTeKa HOK
https://m.edso00.ru/00ae1278
bubmuoreka [JOK

47 [Henounsie meranet https://m.edsogru/Oan14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK

KaJus https://m.edsoo.ru/00ae14b2

49 [IlenouHo3eMeNbHBIC METAJIIBI — bubmuoreka [JOK

KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeMHEHNS KaJIbIUS bubmiorexa HOK
https://m.edsoo.ru/00ae15e8

51 O606I£IGHI/I€ U CUCTEMaTHU3aL

3HAHUHN

52 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK

YCTpaHEHHUS https://m.eds00.ru/00ae1886
o

o | Tmerpator o o o o LOK
yeTpaHenns” https://m.edsoo.ru/00aelae8

. bubnuoreka IIOK
>4 ATOMHHHIE https://m.edsoErUIOan1c64

55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnnoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edsogru/OanldSG

57 OKcuabl, THAPOKCUIBI U COJIM JKETIe3a bubnmuotexa [JOK

(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O6O6HUIGHI/I6 M CUCTEMATH3AIHS

3HAHUU
59 [IpakTuueckas padora Ne 7. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMC

https://m.edsoo.ru/00ae3de8
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«Baxxuenime MeTaIbl U UX
COEIMHEHUS)

Brluucnenus no ypaBHEHUAM

XUMHUYCCKHUX peaKHHﬁ, €CJIM OUH U3

60 peareHToB /1aH B U30bITKE WIH 1 bubnuoreka [IOK
COJIEPKUT IpUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOM /10U BbIXOJa MPOAYKTA
peaxiuu

61 O00011IeHNE U CUCTEMATH3AIUS 1
3HAHUM
KonTponsHas padora Ne4 1o Teme

62 «Baxknenmme MeTaJlIbl U KX 1
COCTMHECHUS»

63 BemecrBa u marepuainsl B 1 bubnnorexa [HOK
IOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo0.ru/00ae3f50

64 XHMHYECKOE 3arpsi3HeHue 1 bubnuoreka [IOK
OKPYKarOILEe Cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pelieHuu 1 bubnnorexka [JOK
HKOJIOTUYECKUX TTPOOIEM https://m.edso00.ru/00ae4270

66 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O0o01IeHNE U 1 bubmmorexa [IOK
cUCTeMaTH3anus 3HAaHUI https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O60011eHNE U 1 bubnnoreka [JOK
crucTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 kinacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A., AkimonepHoe odmectBo «M3aaTensctBo «IIpocBenienue»

* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBemenuey

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Tpoery6osa H.II. [Toypounblie pazpaboTku 1o xumuu. 8 kiacc., M.:BAKO

I'opxoBenko M.IO. IToypounsie pa3pabotku no xumuu. 9 kmace.-M.:BAKO

HMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://educont.ru/

https://resh.edu.ru/
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