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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMuU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs COCTaBJICHA Ha
OCHOBE TPeOOBaHUI K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIHLHOW MPOTPaAMMBbI
OCHOBHOTO 00111er0 00pa3oBanus, npeacrapieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouelt MporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTIIIUA TPETIOAaBaHuUs
ydyeOHOro mpeamera «XuMuUsS» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoit
denepanun.

[Iporpamma mo xumuu paszpaboTaHa C ILEIbIO OKa3aHUs METOJWYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUK paboueil MporpaMmbl 1o y4eOHOMY MIPEMETY.

[Iporpamma 1o xumMum Ja€T Npe/ICTaBICHUE O LENsX, OOIIeH cTparerun 00y4deHus,
BOCIIUTAHUST W  Pa3BUTHS  OOydYaIOIIMXCA CpPEJACTBAMU  y4eOHOro MpeaMeTa,
YCTAHABJIMBAET  00s3aT€IbHOE  MPEIMETHOE  COAEp)KaHUEe,  MpeaycMaTpUBaET
pacrpeeNieHue ero mno KjaaccaMm U CTPYKTyPUPOBaHUE IO pa3/iesiaM U TEMaM IPOrPAMMBI
110 XUMUU, OTIPEJIEsET KOJIMUECTBEHHBIE U KAYECTBEHHBIC XapaKTEPUCTUKH COACPIKAHMUS,
PEKOMEHYEMYIO MOCIEA0BATEILHOCTh U3YUCHUSI XUMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JJIOTUKH Y4E€OHOTO MPOIEcca, BO3PACTHBIX OCOOEHHOCTEM
00yyaromuXxcs, onpeeasieT BO3MOKHOCTUA MpeaMeTa I peaau3aiuu TpeOOBaHUN K
pe3yibpTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMbI Ha YPOBHE OCHOBHOTO
oO1ero o0pazoBanusl, a TakkKe TpPeOOBAHUN K pe3yJibTaTaM 00ydeHUs] XMMUHU Ha YPOBHE
1enel u3ydyeHusl nmpeaMeTa U OCHOBHBIX BUOB YUe€OHO-TIO3HABATEIbHON JEATEIbHOCTH
00y4aromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPIKAHUSI.

3HaHWE XUMHH CIYXXUT OCHOBOM i  (OPMUPOBAHUS  MHPOBO33PCHUS
00yyaromierocs, ero MpeaCcTaBICHU 0 MaTepUaIbHOM €IUHCTBE MHPA, BAXKHYIO POJIb
UrparT GopMUpyeMble XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUU U 00
HBOJIIOITUH BEIIECTB B MPUPOJIC, O MYTIX PEHICHHS TI100aIbHBIX MPOOJIEM YCTOMYHNBOTO
Pa3BUTHUSL YEJOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOW, IHUIIEBOM M SKOJOTHYECKOU
0e301macHOCTH, TPOOJIEM 3IpaBOOXPAHCHMUS.

N3yuenne xumMuu: cnmocoOCTBYeT peanu3aliii BO3MOKHOCTEHN ISl CaMOPa3BUTHUS U
dbopMupoBaHUs KYJIbTYpbl JIMYHOCTU, €€ OOIIed U (PYHKIMOHAJIBHOW TPaMOTHOCTH;
BHOCUT BKJIaA B (OPMHUPOBAHWE MBINUICHHS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi,  HaBBIKOB WX  CAMOCTOATEJIBHOM  y4yeOHOW  JIeATEIbHOCTH,
OKCIEPUMEHTAIBHBIX UM  HCCIEIOBAaTEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHON JKM3HH, TaK M B TPO(ECCHOHAIBHON NEATeTbHOCTH; 3HAKOMHUT CO
cnenuUKol Hay4HOrO MBIIUICHUS, 3aKIaJblBA€T OCHOBBI IEJIOCTHOTO B3TJIsifa Ha
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€JIMHCTBO MPUPOJBl U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYarOIIMXCS;  CIOCOOCTBYET (POPMHUPOBAHUIO
LIEHHOCTHOT'O OTHOLICHUS! K €CTECTBEHHO-HAY4YHBIM 3HAHUSAM, K MPUPOJE, K YEIIOBEKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHUe 00yJarOIMINXCS.

JlanHbple HampaBlieHHs B OOYYEHUM XUMHUU OOECIEUMBAIOTCA CIEHUPUKON
coziepkaHusl y4eOHOTO MpeAMETa, KOTOPBIN SBISETCS MMEJarOrnYecKy aJallTHPOBAHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPHUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl ME€PBOHAYAIBHBIX MOHITHH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTHAEJBHBIX 3HAYUMBIX IOHATHM OPraHUYECKON
XUMUHU.

CtpykTypa conaepkaHUsi NpPOrpaMMbl MO XHUMHH CQOpMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTO NI01X0/1a K €€ n3yueHuro. Conep:kaHnnue CKIIaIbIBACTCs U3 CUCTEMBI IIOHATHI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUM 0 XUMUYEeCKOoM peakiuu. O6e
OTU CHCTEMBI CTPYKTYPHO OPraHM30BaHbI IO IMPUHLUITY MOCIEAOBATEIBHOIO PA3BUTUS
3HaHUW  HA  OCHOBE  TCOPETHYECKUX  IPEICTABICHUN  Pa3sHOIO  YPOBHSA:
aTOMHOMOJIEKYJISIDPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTeCTBO3HaHWs; llepmonnueckoro
3akoHa /I.11. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMHH; YYEHUS O CTPOCHUU aTOMa U
XUMHUYECKON CBSI3U; MPENICTABICHUN 00 AJIEKTPOJIUTUYECKON TMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHUs pacCMATPUBAIOTCS HA OCHOBE AMITMPUYECKU MOJYYEHHBIX U
OCMBICJIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJHOTO YPOBHS K APYromy,
BBINIOJIHASL (DYHKUMU OOBSICHEHHS M TNPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOKHOCTEN NPAKTUYECKOTO TPUMEHEHUS U NTOJYYEHHS U3YUaEMBIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XMMHH CIIOCOOCTBYET (POPMHUPOBAHUIO IPEJICTABICHUS O
XUMHUYECKOMN COCTABJIAIONIEN HAYYHOM KAPTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU NPUPOBL,
LIEHHOCTHOI'0 OTHOULIEHUS K HAYYHOMY 3HAHMIO U METOJIAM II03HAaHHUs B HayKe. M3ydyenue
XUMUU MPOUCXOTUT C MIPUBJICUEHUEM 3HAHUN U3 paHEE U3YUCHHBIX YUEOHBIX MTPEAMETOB:
«Oxpyxatomuii Mupy», «buonorus. 5—7 knacce» U «dusuka. 7 Kiace».

[Ipu m3ydeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHWNA OCHOB XUMHUYECKOMN
HayKM KakK OOJaCTH COBPEMEHHOTO0 €CTECTBO3HAHHUSA, MPAKTUYECKON AesITeNbHOCTU
YeJloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajadya y4eOHOro
npeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHUX 3HAHUN — BaKHEMIIUX
(GakToOB, MOHSATHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, TOCTYIHBIX O00OIIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHWH K HAyYHBIM METOJaM
MO3HAHUS TIPU U3YYCHUH BEIIECTB U XUMUUYECKHUX PEAKIIHi, B POPMUPOBAHUH U PA3BUTHH
MO3HABATEJIbHBIX YMEHUW M HUX MPUMEHEHUU B Y4EOHO-IO3HABATEIbHOW U y4eOHO-
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UCCJIEIOBATENLCKONU JESATEIbHOCTH, OCBOCHHM TMpaBWJl 0e30macHOro oOpamieHus: c
BEI[ECTBAMHU B MIOBCEIHEBHOM YKU3HH.

[Ipn u3yuyeHWH XUMHH Ha YPOBHE OCHOBHOTO OOMIET0 OOpa30BaHMS BaXKHOE
3Ha4YEHHE MPUOOPENH TaKue 1eNH, KaK: (OPMUPOBAHUE HHTEIIEKTYaIbHO PAa3BUTON
JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMIO, COTPYIHHUYECTBY, CaMOCTOATEILHOMY
NPUHATHIO PEIICHUH, CIIOCOOHON aAanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM
KU3HU; HAPaBIEHHOCTh 00YYEHHUS HA CHCTEMAaTUYECKOE MPHOOIIEHNE 00yJatOIUXCS
K CaMOCTOSITEJIbHOM TO3HAaBaTEIbHOW AESATENHHOCTH, HAYYHBIM METOJaM IO3HAHMUS,
dbopMUpPYIOIIUM MOTHBAIIMIO W PA3BUTHE CIIOCOOHOCTEW K XHMHH;, OOecredeHune
YCIOBHUH, CHOCOOCTBYIONIMX MPUOOPETEHUIO O0YYaroIIMMKCS OIBbITa Pa3HOOOpa3HOU
NEATEeIbHOCTH, TIO3HAHUSI M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), MMEIOIUX YHUBEPCAJIbHOE 3HAYCHUE [UJIi Pa3IMYHBIX BUIOB
nesTeabHoCTH; (hopMHUpoBaHHE OOIEH (QYHKIIMOHAIBHOW M €CTeCTBEHHO-HAyUHOU
rPaMOTHOCTH, B TOM YHUCJE YMEHHUN OOBSACHATh M OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpA, UCTOJIb3YsI 3HAHUS U OTIBIT, HOJIYYEHHBIE ITPU U3YYCHUU XUMHUH, TPUMEHATH UX ITPU
penieHnu mpo0JIeM B TOBCEAHEBHOM KU3HU U TPYJOBOU AeATENbHOCTH; (HOPMHUPOBAHUE
y 00y4Yaronuxcsi TYMaHUCTUYECKUX OTHOIICHUM, MOHUMAHUSI IIEHHOCTH XUMHYECKUX
3HAHUH JIJIs1 BBIPAOOTKH SKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEICHUS B OBITY U TPYIOBOM
NEeSATEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOAHON CPEeIbl;
pa3BUTHE MOTUBAIIMU K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MPOGUIIs U HAMPABICHHOCTHU JAJIbHEHUIIIET0 00yUYEHUSI.

OO6m1ee ynca0 4acoB, pEKOMEHIOBAHHBIX JJI M3ydeHUs XuMuu, — 136 JacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno0), B 9 kiacce — 68 4yacoB (2 yaca B HEJEIO).

JIist KaXK10ro Kjlacca MpelyCMOTPEHO Pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh UCMOJIb30BAHO YHACTHUKAMH 00pa30BaTeIbHOIO IIpoLecca B LENIX (OpMUPOBAHUS
BapUATHUBHOMN COCTABIIAIONICH COepKaHUs KOHKPETHOM paboueit mporpamMmsl. [Ipu sTom
oOs3aTenbHas (MHBapUAHTHAsl) YacThb COJAEpP)KAaHUS IMpEeAMETa, YCTAaHOBJICHHAS
puUMeEpHON pabodeil mporpaMMoii, U BpeMsi, OTBOJIUMOE Ha €€ N3ydeHUE, TOKHBI OBbITh
COXpaHEHBI MOJTHOCTHIO.
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COJEPXAHUE OBYUYEHUA

8 KUIACC
HepBOHa‘laJILHLIe XUHMHYCCKHUEC TOHATHUA
HpCI[MeT XUMHH. Pojb XMMHUM B )KU3HU Y€IOBEKa. XHMHMS B CUCTEME HayK. Tena u

BelecTBa. OU3nyeckue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BeecTs. [lonstue
0 MeTOoJax IO3HaHWs B XUMHH. YucTele BemecTtBa U cMecu. CrocoObl pasiaeneHus
cMecel.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U cllokKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢dopmysia. BajJeHTHOCTh aTOMOB XHUMHUYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA coOcTaBa BemlecTB. OTHocuTenbHass atoMmHass wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Monb. MomnsapHast Macca. B3anmMocBs3b KOM4ecTBa, MacChl
U 4YHClIa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel 1o QopMynaM XUMHYECKUX
COE€INHCHUM.

OuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMHUYECKasl peaklns U €€ MpU3HaKU. 3aKOH
COXpaHEHUSI MaccChl BeleCTB. XuMUueckue ypaBHeHus. Knaccudukanuss XUMU4eCKUX
peakuuii (CoeAMHEHMs, pa3IoKEHUs, 3aMeILeHUs, 0OMeHa). Xumuyeckuil sKcnepumeHm:
3HAKOMCTBO C XMMHUYECKOH MOCYAOW, IpaBuiIaMu paboThl B J1a0OpaTOpuu U NpUEMaAMHU
oOparieHusi ¢ J1abopaTOpHBIM OO0OpPYAOBAaHUEM, M3YYCHUE U ONUCAHHE (U3HMUECKUX
CBOMCTB 00pa3ll0oB HEOPTAaHMYECKUX BEIIECTB, HaOMIOACHUE (HU3UYECKUX (TUTaBJICHHE
BOCKa, TasHUE JIbJla, paCTUPAHHUE caxapa B CTYINKe, KUNIEHHWE M KOHJCHCAIUs BOJIbI) U
XUMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEAHOUN TPOBOJIOKH, B3aUMOJEHCTBUE MEJIa
C KHUCIJIOTOW) SIBJI€HUI, HAOMIOIEHUE U ONMHMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pas3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHOW KUCIOTHI C XJOpUJIOM Oapusl,
paznoxxenne ruapokcuna meau (II) mpu HarpeBaHuu, B3aUMOJECUCTBUE >KeJe3a C
pactBopoM conu meau (II), mzydeHue cmocoOoB pazzeneHusi cmecedd (C MOMOIIbIO
MarHuTa, (puIbTpoBaHUE, BBITIAPUBAHUE, NUCTUIUIIMS, XpoMaTorpadus), TpoBeIeHNUE
OYMCTKH TTOBAPEHHON COJIM, HAOJIIOICHHE U OMHMCAaHUE PEe3yJIbTaTOB IIPOBEICHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS] MAacChl, CO3JIlaHUE MOJeJIed MOJIEKYII
(IIapOCTEepPKHEBBIX ).

Ba:kHeiimue npeacTaBUTe I HEOPraHNYECKUX BellECTB

Boznyx — cMech razoB. CocraB Bo3yxa. Kuciaopoa — aeMeHT u IpocToe BEHIECTBO.
Haxoxnenue kucinopoga B npupoje, (GU3MYeCKue U XUMHUYECKHE CBOMCTBA (pEaKiUH
ropenus). Oxcuawl. Ilpumenenue kuciopoma. CrmocoObl TOMyYEHHS] KHCIOPOJa B
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nabopatopun U mpoMmblnieHHOCTH. KpyroBopor kucinopoga B npupoae. O3oH —
AITOTPOITHAS MOAU(DUKALIMS KUCIOPOIA.

TemnoBoii 3phekT XUMUIECKON peakiui, TEPMOXUMHUECKUE YPaBHEHUS, SK30- U
HSHAOTEPMHUYECKHE peaKIUH. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — snemeHT M mpocrtoe BemecTBo. HaxoxxneHune Bomopona B IPUPOJAE,
bu3nUeckue U XMMUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIOCOObI monydeHusi. Kuciorsl u
COJIH.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne cBoMcTBa BOAbL. Bonma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBILEHHBIEC pacTBOPbI. PacTBOPUMOCTE BelecTs B Bojae. MaccoBas 1071 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. Poib pacTBOPOB B IPUPOJE U B
YKU3HM desoBeka. KpyroBopoT Boabl B ipupojie. 3arpsi3HeHre NpUpOoIHbIX Box. OxpaHa
Y OYMCTKA MMPUPOJHBIX BO.

Knaccudukanust Heopranmueckux coenuHenuit. Oxcuabl.  Kiaccudukanus
OKCH/JIOB: cosieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HeconeoOpasyromue. Homenknarypa okcuaoB. @uznyeckue U XMMHUYECKHUE CBOMCTBA
okcuaoB. [lomyyeHne OkcuIoB.

OcHoBanus. Kiaccudukanys oCHOBaHUMN: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBaHuil. ®Dusnueckne W XUMHYECKUE CBOMCTBA OCHOBAHUM.
[TosryueHue OCHOBaHUI.

Kucnotel. Knaccudukauusa xkucnor. Homenknatypa kucinor. Dusmueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTtaiuioB H.H. bekerosa. [Tonyuenne
KHUCJIOT.

Comu. Homenknarypa conei. ®u3ndeckue 1 XUuMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune comen.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuil sxcnepumenm: Ka4eCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPO/ia B
BO3/IyXe, MOJy4YeHHE, COOMpaHHe, pPaclO3HaBAaHUE W H3YyUYCHHE CBOMCTB KHCIOPO/A,
HAOJIOICHUE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpaileHus ropenus (rmokapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OMHUCAHHUE UX
CBOWCTB, MOJy4YE€HHE, COOMpaHUEe, pACMO3HABAHUE M H3YyUYCHHE CBOICTB BOJOpOA
(ropenue), B3auMojieiicTBue Bogopoa ¢ okcuaoMm Meau (I1) (Bo3MOKHO HCTIOIb30BaHUE

BHUJICOMATEpUAIIOB), HaAOIIOJICHHE OO0pa3loB BEIIECTB KOJMYECTBOM 1  MOJb,
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UCCJIeIOBAHNE OCOOEHHOCTEH PacTBOPEHMsI BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPENEIEHHON MacCCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJUIAMH (HATPUEM U KaJbIIMEM) (BO3MOKHO HCIOIb30BAHKE
BUJICOMATEPHAIOB), HUCCJIEIOBaHHE OOpa3l0B HEOPraHUYECKHX BEIIECTB Pa3IHMYHBIX
KJIACCOB, HAOIIOJEHUE HM3MEHEHUs OKPACKM HHJMKATOPOB B PACTBOpPAaX KHUCIOT U
niesioueid, u3ydeHue B3auMoiericTBus okcuaa meau (I1) ¢ pactBopom cepHOM KUCIOTHI,
KHCJIOT  C METaulaMHM, pPEaKkUUi HEUTpaIu3aluM, NOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHME OJHOIO MeTajla JIPYyrMM U3 pPacTBOpa COJIM, pPEUICHUE
DKCIIEPUMEHTAJBHBIX 3a7ad 10 TeMe «BaxkHelmme Kiaccbl HEOPraHUYECKUX
COECINHECHUN.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucremMa xumMuyeckux iemenros /I.U.
MenaeneeBa. CrtpoeHne aToMoB. XHUMHYeCKass CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUU

[lepBble MONBITKH KIacCU(PUKAIIMM XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMEIbHBIE METAIIbI, FaJOT€Hbl, HHEPTHBIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuoamueckas cuctemMa XMMHYECKUX 3eMeHTOB /JI.I.
MenpneneeBa. KopoTkonepuogHas u anuHHonepuogHas ¢opmel [lepuoanueckoit
cucTeMbl xuMuieckux anemeHToB JI.M. Menneneesa. [lepuonbl u rpynibsl. @u3ndeckuii
CMBICJI IOPSIIKOBOIO HOMEPAa, HOMEPOB IIEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTtomubIX saep. M3oromel. Onexktponbl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUYECKUX 3J1eMeHTOB llepuonnyeckoi
cucreMbl JI.MI. MengeneeBa. XapakTepuCTUKa XUMHUYECKOTO OJJIEMEHTA II0 €ro
noJioxkenuto B [lepunoanueckoi cucreme J1.M1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPYyNIaM U MEPUOIAM.

3nauenne Ilepmoamyeckoro 3axkoHa u Ilepuogmueckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB IS Pa3BUTUA HayKu U NpakTuku. /(.M. MenaeneeB — yu€HbIN U rpakJaHVH.

Xnmuueckass  cBsi3b. KoBaneHTHass  (IOJSIpHAasT W HENOJISIPHAs)  CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp oxuciaeHusd. OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIC PCaKInu. Hpoueccm

OKHCJICHUS ¥ BOCCTaHOBJICHUS. OKHCIIMTENN U BOCCTAaHOBUTEIIH.
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Xumuueckuil 9kcnepumeHm: U3ydeHue 00pasiioB BEUIECTB METAIIOB U HEMETAIIJIOB,
B3aMMOJICHCTBUE TUAPOKCUIA LIMHKA C PACTBOPAMH KHUCIOT U IEJI0YEH, MPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPUMEPH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMMA
(ropeHue, peakiiiy pa3ioKeHUsl, COSTUHEHU).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBSA3€H NpU U3YYEHUM XUMHM B 8§ Kiacce

OCYILIECTBIIIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX TOHSATHIA, TaK
U TOHSATUH,  SBISIOIIUXCS  CHUCTEMHBIMH 1N OTACIBHBIX  MPEIMETOB
€CTeCTBEHHOHAYYHOT'O IHKJIA.

OO011ue ecTeCTBEHHOHAYYHbIE TIOHATHSA: HAyYHBIM (DaKT, TMIIOTE3a, TEOPHUS, 3aKOH,
aHaln3, CHUHTE3, KiaccuuKamus, MNEePUOJUIYHOCTh, HAOIOEHUE, OSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: mMartepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, U30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKHN 3aps, BEUIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHWE BEIIeCTBa, ra3, (U3NYECKUE BEIMYWHBI, €AMHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, CoIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, IOJE3HbIE
UCKOTIaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC
BemecTBO U XMMHUYECKas] PeaKLMs
[Tepuonnueckui 3akoH. Ilepuomnueckas cucrema XxumMuyeckux snemeHtoB J[.I.

MenpeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJbLUSI U UX COEUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOM PEMETKM W BHUAA
XHMHYECKOM CBS3H.

Knaccudukanus ©w HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX COCIUHEHHUM,
FCHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX pEakiuid MO Pa3IuYHbIM MpHU3HAKaM (M0 YUCTY U
COCTaBy y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3P HEKTy, M0 U3MEHEHHUIO
CTENECHEN OKHUCIEHUS XUMHYECKHX OJEMEHTOB, IO OOpaTUMOCTH, II0 Y4YacCTHIO
KaTajuu3aropa). JK30- U SHJI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHCHUSI.
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[lonsitTue o ckopocth XuMHUecko peakuuu. Ilonstue 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IOHSITHE O TOMOTCHHBIX M TeTePOTeHHBIX
peakuusx. [londarue o karamuze. [lonstue o xumumuyeckoMm paBHOBecuu. DakTopsl,
BIIUSIONIME HA CKOPOCTh XMMUYECKOM peaKIuy 1 MOJI0KEHHE XUMUYECKOTO PABHOBECHSI.

OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC peakiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakiiuu. CocTaBiICHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUH C UCTIOIB30BAHIEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopusi BAEKTPONUTHYECKON UCCOLMAIMU. JEKTPOJUTHI U HEANEKTPOJIUTBHI.
Katnonsl, aHuoHbl. MexaHuW3M [OHCCOLMAIMM BEUIECTB C PAa3IUYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu moHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUH HOHHOrO OOMEHa,
MIOJIHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUA peakiui. CBOMCTBA KUCIOT, OCHOBAHUH U
coJiell B CBETE MPEACTABICHUN 00 3JIEKTPONUTHUECKOU aucconuainuu. KauecTBeHHBIC
peakuuu Ha UOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuu sxcnepumenm: 03HAKOMJIEHUE C MOAEISMU KPUCTATUIMYECKUX PEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJJIOB M HEMETAILIOB (rpaduTa U ajiMasa), CIIOKHBIX
BEILIECTB (XJIOpUIa HATPHUs), UCCIICAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peaKIuu OT BO3JCUCTBUS Pa3IMUHbBIX (PaKTOPOB, UCCIETOBAHUE AIIEKTPOINPOBOIHOCTH
pPacTBOPOB BEIIECTB, MTPOIIECCA TUCCOIUAIIUN KUCIIOT, S04 U cofieit (BO3MOXKHO
HCIIOJIb30BaHUE BUJICO MATEPUAJIOB), TPOBEJICHUE OIBITOB, MJUTHOCTPUPYIOLTUX
MPU3HAKH MPOTEKAHUS PEaKIMi HOHHOTO 0OMeHa (00pa3oBaHKE 0CaJKa, BBIICICHUE
ra3a, o00pa3oBaHUE BOJIbI), OTBITOB, HILTIOCTPUPYIOMIUX TPUMEPHI OKUCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHue, peakiuy pas3ioKeH s, COSTUHEHHUS),
pacro3HaBaHHE HEOPTraHUYECKUX BELIECTB C MOMOIIBIO KaY€CTBEHHBIX PEaKUi Ha
HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasibl U MX coeIMHEHU S

OO6m1as xapakTepucTrKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE
crerenu okucieHus. CtpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajOTCHOB.
XUMUYECKHE CBOMCTBA Ha mpuMepe xjopa (B3auMOACHCTBHE C MeETaJlJIaMU,
HEMETaJUIaMH, I1esioyamMu). XaopoBoaopo. ColisiHas KUCIOTa, XUMUUYECKHUE CBOMCTBA,
nojlyuyeHue, npumMeHeHue. JleficTBue xjopa U XJ0pOBOJOPOJa HA OpraHU3M YesIOBEKa.
Baxnenmme Xa0puabpl 1 UX HAXO0XKICHUE B IPUPOJIE.

OO6mras xapakTepucTrKa 351eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucaenus. CtpoeHue u puznueckue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJia M Cephl. AJUIOTPOMHBIC MOIUMDUKAIIUU KUCIOPOJa W CEPbl. XUMHUECKHUE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOSHUE, (PU3UICCKHE U XUMHUCCKHE CBOMCTBA. OKCHIBI
cepbl Kak IMPEeACTaBUTENM KHCIOTHBIX OKcHAOB. CepHas Kuciaota, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (00IMe KaK MPECTABUTENS KJIacCca KUCIOT U CIICIIM(PUICCKUE).
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XUMHUECKHE PEAKIUH, JIeKAIlMe B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOIy4eHUs
cepHoil kucnoThl. [Ipumenenne cepHoi KUCIOTh. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS
peaknus Ha cyiab(haT-noH. Haxoxxmenue cepsl v €€ COeTUMHEHUN B IPUPOJIC. XUMUYECKOE
3arpsi3HEHUE OKPYKAIoOIIeH cpeAbl COCIMHEHUSIMH cephbl  (KUCIOTHBIC IO,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO01as xapakTepucTHKa 31eMeHTOB VA-Tpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. A30T, paclipocTpaHEeHUE B MpUPOE, PU3NYECKUE U
XUMHUYecKue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHaK, ero (u3nuecKue H
XUMHUYECKUE CBOMCTBA, MoiydeHue u npumeHenue. Colld aMMOHUS, UX (pU3NYECKUe U
XUMUYECKUE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuus Ha WOHBI aMMOHHMS.
A30THast KuCJOTa, €€ MOJlyueHHe, (PU3NYECKHe U XMMHUYECKHE CBOMCTBa (OOIIME Kak
IpeCTaBUTEINs Kilacca KUCIOT U crennpuyeckue). Vcnonb30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KAayeCTBE MHHEPAJIBHBIX yAOOpeHHi. XHUMHUYECKOe 3arpsi3HEHUE
OKpY’Kalolllel cpeabl COEAMHEHUSIMU a30Ta (KUCIOTHBIE O/, 3arpsI3HEHUE BO3/1yXa,
mo4Bbl U BogoéMoOB). Docdop, ammorpornHbie Mmoaudukanuu dochopa, bUUIECKUE U
xumuueckue cBoictBa. Okcun docdopa (V) u dochopnas kucinora, GU3UYECKUE U
XMMHYECKHE CBOiicTBa, mosydeHue. lcnonp3oBanue ¢ocdaroB B  KauecTBe
MUHEPAJIbHBIX yJI00pEHUH.

O6m1as xapakTepucTrka 351eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTEepHbIE CTENEHW  OKHUCIEHHS. YTIEepold, aUIOTPONHble  MOAU(UKAIIIH,
pacnpocTpaHeHue B MpHUpojae, (U3MUeckue M XUMHUYECKHE CBOMCTBA. AJCOpOLHMSL.
Kpyrosoport yriepoaa B npupoje. OKcuabl yriiepoaa, ux puU3n4ecKrue U XUMUYECKUe
CBOMCTBA, JEHUCTBUE HA KUBBIE OPTaHU3MBI, IOJIyYEHUE U TPUMEHEHUE. DKOJIOTHYECKHE
poOseMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0amsHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIA 3¢ dexT. YronapHas KHUCIOTa U €€ COlM, UX (PU3UYECKUE U
XUMHUYECKUE CBOMCTBa, MOJy4YeHHE U mnOpumeHeHue. KadecTBeHHass peakuus Ha
KapOokaTuoHsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUMLMHE, IPOMBILIIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHBIE TIOHSATHS 00 OPraHUYECKUX BEMIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, STWJEH, alleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTa).
[TpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJOB (YroJib, MPUPOIHbIN Ta3, He(Th), MPOIYKTHI UX
nepepadoTku (OCH3MH), X POJIb B OBITY M MPOMBINIIICHHOCTH. [ToHSITHE O OMONOTHYECKH
BAXKHBIX BEIIECTBAaX: JKHUpax, OeNKax, yrieBOJaX — W WX POJIM B KM3HU YEJIOBEKa.
MatepuaibHOE €AMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnnii, ero usndyeckue u XMMHUYECKHUE CBOWCTBA, MOJYUYCHUE U MPUMEHEHUE.
Coeaunenust kpeMHus B npupone. O0uue npenacrasienus 006 okcuae kpemuus (IV) u
KpeMHHUEeBOW KucioTe. CUIUKAThl, UX HCIOJb30BAHUE B OBITY, B MPOMBIILICHHOCTH.

10
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Baxueiiime crpouTtenbHble MaTepuaibl: KEpamMHKa, CTEKJIO, I[EMEHT, O€eTOoH,
xene300eToH. [Ipobrembl 6€30MacHOT0 UCIONIBb30BaHUS CTPOUTEIBHBIX MaTEpPHUaoB B
MTOBCEIHEBHOM KU3HH.

Xumuueckuil dKcnepumenm: W3y4eHUE oOOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISIHOM KHCIIOTBI, IIPOBEICHUE KAYECTBEHHBIX PEAKUMHA Ha XJIOPUA-UOHBI U
HAOIO/ICHNE TMPU3HAKOB HMX MPOTEKAaHUs, OMBITH, OTpaxkawmue (U3NUECKUe u
XUMUYECKHE CBOMCTBA TajJOr€HOB U HX COCAMHEHHH (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHUE c oOpa3uamMu XJOpPUIOB (TaJOT€HUJIOB),
O3HaKOMJIEHHE ¢ oOpasllaMH cepbl U €€ COCOUHEHUSMU (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEpHUANIOB), HaONIO/IEHUE Ipolecca OOYyrIMBaHMs caxapa IOJA JEeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOU KHUCIIOTHI, U3yUYEHNE XUMUYECKUX CBOMCTB pa30aBiIeHHOU
CEpHON KHUCIIOTHI, MPOBEJICHUE KAYECTBEHHON peakiiuy Ha Cyib(haT-uoH U HAOII0ACHUE
Npu3HaKa e€ MPOTeKaHusl, O3HaKOMJICHUE ¢ (PU3MYECKUMH CBOMCTBaMU a30Ta, ¢hocdopa
U UX COEJUHEHUH (BO3MOYKHO HCIOJIb30BAHUE BUECOMATEPUATIOB), 00pa3llaMH a30THBIX
U pochopHbIX y10OpeHHit, moayueHue, coOupaHue, paclo3HaBaHUE U U3yUYEHUE CBOMCTB
aMMUaKa, MpPOBEJICHUE KAaYeCTBEHHBIX pEaKIMil Ha MOH aMMOHUS U (ocdaT-uOoH H
M3YUYEHHE MPU3HAKOB MX MPOTEKAHUSA, B3aUMOIECHCTBUE KOHIEHTPUPOBAHHOM a30THOMN
KHUCJIOTHI C MEJbI0 (BO3MOKHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB), U3yUEHUE MOJeeH
KPUCTAJUIMYECKUX PEIIETOK aiMasa, rpadura, QyuiepeHa, 03HAKOMIIEHHE C MPOLECCOM
aJcopOIMKM  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyII€M U YCTPOWUCTBOM
POTHUBOra3a, MoJy4yeHue, COOupaHue, pacrlo3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKUCIIOTO
ra3a, MpOBEJEHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYEHUE
NPU3HAKOB MX  MPOTEKaHMs, O3HAKOMJIEHME C  NPOAYKIMEH  CHIMKATHOU
IIPOMBILUICHHOCTH, PEUIEHNE OKCIEPUMEHTAIBHBIX 331ad 1o TeMe «Baxueummue
HEMETAJUIbI U UX COCIUHEHUSY.

MeTaJuibl U X COeIMHEHUS

OO6mrast XxapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
nojiokeHus B Ilepuognueckon cucreme xumuueckux snemeHTtoB .M. Menneneea u
ctpoeHus atoMmoB. CTpoeHwe MeTauioB. MeTtainuyeckas CBA3b M METaNINYECKas
KpUCTAUINYECKAsT PpEMIETKA. OJIEKTPOXUMUYECKUN pAN  HANPSHKEHU METAJUIOB.
dusznueckre 1 XUMUYECKHE CBOMCTBA MeTaiuoB. O011I1e crioco0b! MOTYYeHHS METAIJIOB.
[TonsiTe 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBbl
(cTanp, 4yTyH, JIOPATIOMUAHUN, OPOH3a) U WX MPUMEHEHHE B OBITY U TPOMBITITUICHHOCTH.

[I{enoynple MeTawibl: MOJOKEHUE B llepronnyeckoll CUCTEME XHMHYECKHUX
snemeHtoB J[.M. MeHaeneeBa, CTpOCHHME HMX AaTOMOB, HAXOXJEHHE B MPUPOJE.
dusnyueckne W XUMHUYECKHE CBOWCTBAa (Ha mpuMepe Hatpus W Kamms). OKcunabl u
TUJPOKCUBI HATpUs U Kanud. [[puMeHeHre MEeT0YHbIX METAIIJIOB U UX COCIUHEHUI.

11



denepanpHas padbouast mporpamma | Xumusi. 8—9 kiracchl (0a30BbIi YPOBEHB)

[IlemoyHO3EMENBHBIE METAUIBI MATHAM U KaJIBIIUN: TIOJI0KEeHUE B [lepuoanyeckon
cucteMe xumuueckux 3neMeHToB [[.M. MeHnieneeBa, CTpoeHUE UX aTOMOB, HAXOXKICHHE
B Inpupone. Pu3nyeckue U XMMHYECKHE CBOWCTBA MarHus M Kanblus. BaxnHenmme
COCAMHEHUs KalbIlus (OKCHUM, THUIPOKCUI, cojik). JKECTKOCTh BOJBI M CIIOCOOBI €&
YCTpaHECHUS.

AmroMuHAN: TI0JI0KeHHE B [leproanyeckon cucteMe XMMHIECKUX dnemMeHToB [ 1.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKJAeHUE B Ipupoae. PU3NUECKUE U XUMHUYECKUE
CBOMCTBA aTOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHUIA M THJIPOKCH/IA aJTFOMUHUSI.

Kenezo: nonoxenne B llepuomnueckor cucrteMe XUMUYECKUX 3ieMeHToB JI..
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJAeHUE B Ipupone. PU3NUeCKUe U XUMUYECKUE
cBoiicTBa xene3a. Oxkcunpl, rupokcuibl u conu kenesa (1) u xxenesa (I11), ux cocras,
CBOICTBA U MOJIYyYCHUE.

Xumuueckuii s3xkcnepumenm: 03HAKOMIJICHHE ¢ 00pa3IliaMi METAJIJIOB M CIUIABOB, MX
(bU3UYECKUMU CBOMCTBAMM, M3Y4YEHUE PE3YJbTAaTOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJIb30BaHNE BHEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KAJIbIIU U
HaTpHs ¢ BOJIOHM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEOBAHUE CBOMCTB
KECTKOM BOJIbI, TIpOIlECCa TOPEHUS >Keie3a B KUCIOPOJie (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEpUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIMi HA MOHBI (MarHus,
KaJbIusl, anroMuHus, nuHka, xenesa (II) u xeneza (III), menu (II), HaGmroneHue u
OIMCAaHUE TPOIECCOB OKpalllMBaHUA IIJIAMEHM HOHAMM HAaTpHUs, KaJlusl M KaJblUs
(BO3MOKHO HCTOJIb30BAaHHUE BHICOMATEPHAJIOB), HUCCIeq0BaHUEe aM(OTEPHBIX CBOMCTB
TUJIPOKCUIA ATIOMUHUS U TUIPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMme «Bakuelnime MeTaaibl U UX COCTUHECHUS.

XHUMHS M OKPY:KaOLIas cpeaa

BemectBa u Marepuasibl B TOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEIIECTB M XUMHUUYECKUX peakiuil B ObITy. llepBas momomis mpu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroleh cpenapl (mpenesibHas AOMycTUMast
koHieHTparusi BemiecTB (nanee — IIJIK). Pons xuMum B pemIeHUM SKOJOTHYECKUX
npooem.

Xumuueckuii 3Kcnepumenm. W3y4YCeHHE OOpa3l0OB MaTepUajioB (CTEKJIO, CILJIaBbI
METaJIJIOB, MOJIUMEPHBIEC

MaTepualbl).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBsI3€d NpU M3yYeHMH XuUMHM B 9 Kjacce

OCYIICCTBJIACTCA YCPE3 UCIIOJIb30BAHNEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTI’Iﬁ, TaK
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U TOHATUH,  SBIAIOIIUXCS  CHUCTEMHBIMH  JJIS  OTHCJIBHBIX  MPEIMETOB
€CTeCTBEHHOHAYYHOT'O IHKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanM3, CHUHTE3, KilaccuuKauus, MEpPUOJAUYHOCTb, HAOIIOJEHNE, HKCIEPUMEHT,
MOJICJTUPOBAaHUE, MU3MEPEHHE, MOJEINb, SBICHUE, MApHUKOBBIA 3()(PEKT, TEXHOJIOTHUS,
MaTepHalIbl.

@dusnka: Matepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIHI,
PalMOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUECKUI 3apsii, MPOBOIHUKH, MOIYIPOBOIHUKH,
TUDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TE€J0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (pusnueckue
BEJIMYMHBI, CAMHHIBI H3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[IBI,
Connue.

buonorust: ¢orocunTe3, napixanue, Ouocdepa, SKOCHUCTEMA, MHUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atMmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOTIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

JIMIHOCTHBIE PE3yNbTaThl OCBOCHHSI TPOTPaAaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHUs
JOCTHTAIOTCSI B XOAC¢ OOYYCHUS XHMHHA B €IWHCTBE YYE€OHOW W BOCIHUTATEIHLHOM
JESATEIIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMHU COIMOKYJIBTYPHBIMU 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHSATHIMHU B OOIIECTBE MPAaBHJIAMUA M HOPMAMH
MOBEJICHHS M CTIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COITMATH3AIUN
00yYaroIMXcs.

JInyHocTHbIE pE3yIbTaThI OTpaxkaroT TOTOBHOCTD 00yJaroITUXCsl
PYKOBOJICTBOBATHCSI CUCTEMOU TMO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIIUN M pPaCUIUPECHHE
OIIbITA JESATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpuMoTHYECKOT0 BOCIIMTAHUSI:

IIEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY H
HAyYHOMY HACJICAMIO, TOHUMAaHUS 3HAYCHUS XHMMHUYECKOW HAYKH B )KU3HH COBPEMEHHOTO
oO1recTBa, CIIOCOOHOCTH BJAACTh JOCTOBEPHOM uWHMOpMammein o0 TmepeaoBBIX
JTOCTIDKCHHSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHON XMMUH, 3aWHTEPECOBAaHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;
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2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPE/ICTABIICHUS O COLIMAIIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIIICHUN
B KOJUIGKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIeI0BATENLCKOM, TBOPUECKOM U IPYTUX BUJIAX ACSATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JEATEIBHOCTH  MPH  BBINOJHEHHH  y4YEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUNA XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN YI€OHBIX
MIPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TIPOIECCE ATOU
y49eOHON JesATeTHbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE TOBEJCHHWE M TOCTYIKH CBOUX
TOBapHIe C MO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIE/ICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHUPOBO33PEHUYECKHUE TIPEJICTABIICHUS O BEIIECTBE M XWMHUYECKOW pEaKIluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU W COCTABIISIONINE OCHOBY
JUTSl TIOHMMAaHMS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3X YeJIOBEKA C IPUPOJIHON CPEeIoH, O
pOJIM XUMHUW B TO3HAaHWUU OTHUX 3aKOHOMEPHOCTEW;  IO3HABaTEIbHBIC MOTHBHI,
HaIlpaBJICHHBIC HA TIOJYYCHUE HOBBIX 3HAHHUM 110 XUMUU, HEOOXOIUMBIE JIJIT O0OBSICHCHHUS
HAOJIOAaeMBIX TIPOLIECCOB M SIBJICHWM, TO3HABATENbHON, WH(MOOPMAIMOHHOW U
YUTATEIBCKON KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSTEILHOM paOOTHI C yUSOHBIMU
TEKCTaMH, CIPAaBOYHOM JIUTEPaTypOil, JOCTYNHBIMH TEXHUYECKUMU CpPEJICTBAMU
HH(POPMAITMOHHBIX TEXHOJIOTHI; HHTEPEC K 00YUCHHIO U MIO3HAHUIO, TI0003HATEILHOCTD,
TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpPAa30BAHMIO, MPOEKTHOM M MCCIEA0BATEIbCKOM
NeSATEeTbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOy4YeHUS B
JlaJbHEHUIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3JI0POBBIN 00pa3 KU3HU, OCOZHAHKE TIOCIIEJCTBUN U HEPUATHE BPEIHBIX
OpUBbIUEK (YNOTpeOJEHUSI alKOTojs, HApPKOTUKOB, KYypEHHs), HEOOXOAMMOCTU
coOro/IeHns TIpaBmil 0€30MaCHOCTH TP OOpAIIeHUH ¢ XUMUYECKUMH BEIIECTBAMU B
OBITY U peaJbHOU KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY M3yUEHUIO Mpodeccuii U TpyJa pa3IndHOTO PoJa,
yBaXEHUE K TPYAYy W pe3ysibTaTaM TPYJIOBOH NEATETLHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHWUN 10 XUMHH, OCO3HAHHBINM BBHIOOpP WHIWBHIYaTbHOU
TPAaCKTOPHHM TPOAOHKCHUS 00pa3oBaHMs C Y4YETOM JIMYHOCTHBIX HWHTEPECOB M
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHENTHOU
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npo(eCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUMN, FOTOBHOCTb
allalTUPOBAThCA B MPO(ECCUOHATIBHON cperie;
6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHUYECKHU LEIECO00PA3HOE OTHOIIEHNE K IPUPOIE KAK UICTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CyIECTBOBaHUS, IOHUMaHUE LIEHHOCTHU 3/10pOBOTO U 0€30MacHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHE ILIEHHOCTH COOJIOJCHUS MpaBUi 0€30MacHOro
NOBEJICHUS IpU pabOTe C BEIIECTBAMU, a TAKXKE B CUTYALMSIX, YTPOXKAIOIIUX 3/10POBbIO U
KU3HU JIIOJIEN; CHOCOOHOCTH MPUMEHSTh 3HAHUS, OJIydaeMble IIPU U3YYEHUH XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3AHHBIX C OKPYKAIOIIEW MPUPOIHON CPENOM, ISl TIOBBIILICHUS
YPOBHS 3KOJIOTUYECKON KYJBTYphl, OCO3HAHUS II100aJIbHOTIO XapaKTepa 3KOJOTHYECKUX
npo0ieM W NyTed HX PElIeHHUs IOCPEACTBOM METOJO0B XHMHH, 3KOJOTHYECKOIrO
MBIIUICHUS, YMEHUS PYKOBOJCTBOBATbCSA UM B II03HABATEIIBHOW, KOMMYHUKATUBHON U
COLIMAIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe MeTanpenMETHBIX pE3YyJbTaTOB BBIACISIOT 3HAUMMbIC LISt
(GopMUpOBaHUS MHUPOBO33pEHUSI OOIEHAyYHbIE TOHATUS (3aKOH, TEOPHs, IPHUHIIMII,
rUnoTe3a, pakT, cucTeMa, MpoLecc, IKCIEPUMEHT U JPYTOE. ), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHMM U3 3THX
npeaMeToB (OpMHUPOBaTh NPEACTaBICHHUE O IIEJIOCTHOM HAay4yHON KapTHHE MuUpa, U
YHUBEpCalbHble  y4eOHble  JEeHCTBHS  (MO3HABaTElIbHbIE,  KOMMYHHUKATHBHBIE,
pEeryJsiTUBHBIE), KOTOpble oOOecneyuBaroT  (POpMUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IUIAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOU NEATEIBHOCTH.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue aeicTBuA:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBILIJICHHUS TTPU OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBIC XUMHMUYECKUX TMOHATUM (BBIACISIThL HUX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMHU TOHATHSIMU), UCIOJIB30BaTh TMOHSITUS IS
0OBSICHEHHS OTICIBHBIX (DaKTOB W SBIICHHMM, BHIOMPATh OCHOBAHUS M KPUTECPHUH IS
KJIaccupUKalMd XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEaKiHii, ycTaHaBJIUBaTh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMU W3YYCHHS, CTPOUTH JIOTUUECKHE
paccyxkaeHuss (MHAYKTUBHBIC, ICAYKTUBHBIC, IO AaHAJIOrUHU), J€JaTh BBIBOJALI U
3aKJIIOUYCHUS; YMEHHUE TMPUMEHSATH B TMpOLECCe TMO3HAHUS TOHATUS (MPEeIMETHbIC U
METaNnpe/IMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETHU, HCIOJIb3yeMble B XHMUH,
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npeoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIE B XHMHH MOJEIbHBIC IPEJICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMU4YeCcKast popMylia U ypaBHEHUE XHMHUIECKOM
peakiuu — MpY PenieHUH y4eOHO-TIO3HABATEIBHBIX 3a/1a4, ¢ YIETOM 3TUX MOJCITBHBIX
MPEJICTABICHUIN BBISBJISTh U XapPAKTEPU30BATh CYIIECTBEHHBIC IMPU3HAKK H3y4aeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB W XUMHYCCKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYMHHO-CIICICTBEHHBIC CBSI3M M IPOTUBOPEUUS B HM3y4aE€MbIX
npoueccax v sIBJICHUSX.
Ba3oBble uccienoBarejabcKye 1eCTBUSA.

YMEHUE UCIIOJIb30BATh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHHS,
a TaKKe B Ka4eCTBE OCHOBHI JUIsl (POPMUPOBAHHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJEHUI; MPUOOPETEHNE OMBITA MO MJIAHUPOBAHUIO, OpPTaHU3aAlUU U
MIPOBEJICHUIO YUYEHUUECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0/IaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OpMyJIHpoBaTh 000OIIEHUS U
BBIBOJIbI TI0 pE3yJIbTaTaM MPOBEAEHHOIO OMbITA, WCCIEAOBAHMS, COCTABISITh OTYET O
poJeIaHHoN padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO PA3THUHBIX
BUJIOB U  (GOpM  TMPEJACTABJICHUS, IMOJy4aeMyl0 M3  pPa3HbIX  HMCTOYHUKOB
(HaygHOTIOMYJISIpHAST JIUTEpAaTypa XUMHUYECKOTO COJIEp>KaHUs, CIpPABOYHBIE MOCOOMS,
pecypcbl MHTepHETa), KPUTHYECKH OIEHHWBATh MPOTUBOPEUYHMBYI0 W HEIOCTOBEPHYIO
nH(pOopMaINIo; yMEHHE MPUMEHSTh Pa3IMYHbIE METOIBI U 3aIIPOCHI ITPU TTOUCKE U 0TOOpE
uH(OPMAITUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMUMBIX JIJIsl BHITIOTHEHUS YUEOHBIX U
MO3HABATEJIbHBIX 3a/a4 OMNPENEIEHHOr0 THIA, MPUOOpPETEHUE OmbiTa B 00JaCTH
UCIIOJB30BaHUs  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHUE
KYJbTYpOU aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIEHO
BBIOMpaTh ONTUMANIBHYIO (GopMy MpeAcTaBieHus HHGOPMALUU U WLIFOCTPUPOBATH
peraemMbie 3a7]a4i HECIIOKHBIMU CXEMaMH, TMarpaMMmamMu, ApyrumMu hopmMamu rpaduxu
¥ UX KOMOMHAIMSIMU; YMEHHE MCIOIb30BaTh U aHAIIM3UPOBATH B MPOIECCe YUEOHOU U
HCCIIEIOBATENIbCKON  IESITEIPHOCTH HMHGOPMAIMI0 O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIBCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILEH MPUPOTHOMN CpEIb.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIbHBIC yqeﬁﬂme IleﬁCTBHﬂ:

YMEHHE 3aJi1aBaTh BOMPOCHI (B X0A€ Auanora v (WiM) AUCKYCCHUU) MO CYHIECTBY
00Cy)K1aeMoil TeMbl, POPMYIUPOBATH CBOM MPEIJIOKEHUSI OTHOCUTEIIBHO BBITIOJHEHUS
MPEIOKEHHON 3a71auM; IPUOOPETEHUE OMBITA MPE3EHTALMKU PE3YyJbTaTOB BHITIOJHEHUS
XUMHUYECKOTO
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IKCIIEpUMEHTa (J1abOpaTOPHOrO OMbITA, JIAOOPATOPHOW PAOOTHI MO MCCIETOBAHUIO
CBOMCTB BeIIECTB, Y4eOHOTO TPOEKTA); 3aWHTEPECOBAHHOCTH B COBMECTHOM CO
CBEpPCTHUKAMH TI03HABATEILHOW W HUCCIIEIOBATENBCKON ACSITENPHOCTA TPH PEIICHUU
BO3ZHMKAIOIIUX MPOOJIEM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB M COTIACOBAHUS MO3ULIUN
(oOcyxnenus, oOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIAMHAIMS COBMECTHBIX
JEUCTBUMN, OIpEeNICHUEe KPUTEPHUEB IO OLIEHKE KadecTBa BBIIIOJIHEHHOW palbOThl U

JpyTHE);

PerynsiTuBHbIe YHUBepPCAJbHBbIE YUeOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOSTENIBHO OIpPENeIATh LElIU JACATEeIbHOCTH, IUIAHUPOBATh,
OCYIECTBIIATh, KOHTPOJIMPOBaTH M IPH HEOOXOOUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTh, BBIOMpaTh Hamboisiee 3(PPEKTUBHBIE CIOCOOBI PEIIEHUS YYEOHBIX H
IIO3HABATEJIBHBIX  3a/1a4, CAaMOCTOSATEIbHO  COCTAaBIATh WJIM  KOPPEKTUPOBATh
IIPEUIOKEHHBIA AITOPUTM JIEUCTBUN NPH BBIITOJIHEHWUN 33aJaHUNA C YYETOM IOTYyYECHUS
HOBBIX 3HaHUM 00 wH3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUIX, OLICHUBATH
COOTBETCTBUE IIOJIy4CHHOI'O pe3y/bTaTa 3asBICHHOW LEJHM, YMEHHUE HCIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTBI, IPEIAracMble B yCIOBUU 33/ IaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJEPKAHUS,
YCTaHOBJICHHOTO JaHHOMW (penepanbHOM paboueil mporpaMMoOM, BBIJEISIIOT: OCBOSHHBIC
00yJaroIMMHUCS HayYHbIE 3HAHUS, YMEHUS M CIIOCOOBI JSHCTBHH, crieruduaeckue ais
peaMETHOM 001aCTH « XUMUS», BUJIBI IESITEIIbHOCTH T10 MOJTYy4YE€HHUIO0 HOBOTO 3HAHUS, €T0
WHTEpIIpeTaluy, MPeoOpa3oBaHUI0 M MPUMCHEHHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTUWA: aToOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CI0HOE BEIIECTBO, CMECh (OJTHOPOJHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTENIbHAS aTOMHAas U MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MacCoBasi JI0JIs1 XMMHUUYECKOI0 AJIEeMEHTa
B COCAMHEHWU, MOJISIpHBIH OOBEM, OKCHJ, KHUCIIOTa, OCHOBAaHHWE, COJb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKHMCIICHHUS, XMMUYSCKasd peakiys, KiacCu(pruKaIus
peaKLMi: PeaKNU COCIUHEHUS, PEAKIIUU Pa3I0KEHHUs, pEaKIuy 3aMEIICHUsI, peaKIun
o0MeHa, IK30- U SHIOTEPMUYECKHUE PEAKIIUU, TEIIOBON 3 (PEeKT peakiuu, sSapo aToma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOWTallb, paguyCc aToMa, XUMHYECKas CBS3b,
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NOJISIpHAsE M HEMOJISIpHAsl KOBAJIGHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi JoJisl BellecTBa (IIPOLICHTHAs KOHIEHTpalMs) B PacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSATH 3TU

MOHATHUSL TIPU ONMKMCAHWM BEUIECTB W HX MPEBPAIICHHM; MCIOJIb30BaTh XUMHUYECKYIO
CUMBOJIMIKY JIJII COCTaBJCHHUS (HOPMYJT BEIIECTB W YPaBHECHUN XMUMHYECKUX PEaKIIHil;
OTIPEENSITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHHSI DJEMEHTOB B OHHApHBIX COEIUHEHHSX, MPUHAJICKHOCTh BEUIECTB K
OnpelenéHHOMY KJIAacCy COCAMHEHMH 1o QopmyiaMm, BHI XHUMHYECKOH CBS3H
(koBaJieHTHasT M HOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX; PACKPHIBATH CMBICI
[lepuoguueckoro 3akoHa J[.MI. MeHageneeBa: JOE€MOHCTPUPOBATH IOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUECKHX 3JIEMEHTOB OT MX IOJIOKEHUS B
[Teproguueckoi cucTeMe, 3aKOHOB COXPAHEHHSI MAacChl BEUIECTB, IOCTOSHCTBA COCTAaBA,
ATOMHOMOJICKYJISIDHOTO Y4Y€HHs, 3aKoHa ABOraJpo; OMNHUCHIBATh U XapaKTepU30BaTh
Tabnuunyo (Gopmy Ilepuoguyueckoil CUCTEMBI XUMUYECKUX DJJIEMEHTOB: pas3jiMyaTh
MOHATHUSL «TJIaBHas moarpymnmna (A-rpynma)» u «nobouyHass noarpynmna (b-rpymnma)y,
MaJible U OOJIbIIIKE MEePUOIbI, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCSI B TaOJuUIIe
«Ilepuoanueckasi cucrema xumMudeckux siaemeHToB .M. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsj spa,
o0lllee YHCIIO DJJEKTPOHOB U PACOPENENICHHE UX 0 JJIEKTPOHHBIM  CJIOSIM);
KJacCU(PUIMPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XMMHYECCKUE
peakiuu (1Mo YKMCIy M COCTaBy Yy4YacTBYIOIIMX B PEaKIMU BELIECTB, IO TEIJIOBOMY
ahdekty); xapakTepuzoBaTh (OMHUCHIBATH) OOINME XWMHUYECKHE CBOMCTBA BEILECTB
pa3TUYHBIX KJIACCOB, MOJTBEPXkasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIMX XUMUUYECKUX peaKIuid; MPOTHO3UPOBATh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT MX Kauye€CTBEHHOT'O COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHUX
MPEBPAIICHUA B PA3IUYHBIX YCIOBUSX; BBIUUCISATH OTHOCUTEIbHYIO MOJEKYIISIPHYIO U
MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJII0O XMMHUYECKOTO 3JieMeHTa 1o ¢dopmylie
COEIMHEHU S, MACCOBYIO J0JIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOHN peaKIiK; MPUMEHSATh OCHOBHBIE OTTepaIliy MBICITUTEIIBHON ACATEIBHOCTH —
aHaJgu3 M CHUHTE3, CpaBHEHHE, O000IIeHHEe, CHUCTEeMaTH3allnio, Kiaccu(puKaluio,
BBISIBJICHWE TPUYMHHOCIEACTBEHHBIX CBS3€H — i M3Y4YCHHUS CBOMCTB BEIIECTB W
XUMHUUYECKUX PEeaKIui, €CTECTBCHHO-HAY4YHbIE METOJbl IO3HAHUS — HaOJ0ACHHE,
U3MEpPeHUEe, MOJEIMPOBAaHNE, JKCIEPUMEHT (pealbHBI M MBICICHHBIN); CIIEI0OBAThH
mpaBujIaM IOJIb30BaHUS XUMHUYECKON IMOCYNON W JabopaTOpHBIM 00OpYyIOBaHHEM, a
TaKKe MpaBujaM oOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLUMSIMHU IO
BBITIOJIHEHUIO J1a0OPATOPHBIX XUMHYECKHX OIBITOB M0 TMOJMYYEHUIO W COOUPAHHIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJa M KHUCIOPOJa), HPUTrOTOBICHUIO PACTBOPOB C
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OIPEIICIIEHHON MacCCOBOW JI0JIEM PACTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U NMPOBOJAUTH
XAMHUYECKUE SKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIIBI0 MHAUKATOPOB (JIakMyC, (heHOI(DTAICHH, METUIIOPAHXK U JIPYTHE).

K koHny oOyueHus B 9 kJiacce npeaMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPacCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJCHTHOCTD,
AIIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaKUus, XUMUYeCKas
CBSI3b, TEIUIOBOM 3(PPEKT peakiuu, MOJb, MOJISPHBIA 00BEM, PAaCTBOP, INEKTPOJIUTHL,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs JNUCCOLMALMS, PEaKkUuud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLINN, OKUCIIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE
U BOCCTaHOBJICHHE, AJIOTPOIHUsA, aM(OTEPHOCTb, XMMHUYECKasi CBA3b (KOBaJEHTHas,
MOHHAs, METAJJIMYECKasi), KpUCTAJUIMUECKass PELIETKa, KOPPO3Hsl METaIOB, CILIABBI,
CKOPOCTh XHMMHUYECKOW pEaKUHUH, NpeAcibHO pgomyctumas KoHueHtpamms [IJIK
BEILECTBA; WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHX TMOHITHH H
IPUMEHATH 3TH INOHATHS MPU ONKMCAHWM BEIIECTB M MX IPEBpPALICHUI; MCIOJb30BaTh
XUMHUYECKYIO0 CUMBOJIMKY JJIs1 COCTaBICHUS (POpMYII BEIIECTB U YPABHEHUN XUMUYECKUX
peaKLMii; ONpeNeNsITh BAICHTHOCTh U CTEIEHb OKHMCIIEHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHMSIX Pa3JINYHOTO COCTaBa, IPUHAIIEKHOCTh BEILECTB K OIPEIEIEHHOMY KJIaccy
COeNMHEHH mno (QopmynaM, BHJI XUMUYECKOHM CBA3M (KOBaJEHTHas, WOHHAs,
METaJJIMYecKasi) B HEOPraHWYECKUX COCIMHEHUSX, 3apsijJ HOHA M0 XUMHYECKOH
bopmyse, XxapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIMHEHUN, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbicn  llepuognmueckoro  3akona .M. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHMMAaHHUE: OMUCHIBATh U XapAaKTEPU30BaTh TAOIMUHYIO0 (hopMy
[lepponnueckoil CUCTEMBI XMMHYECKUX OJJIEMEHTOB: pas3jnyaTh IIOHATHSA «TJIaBHas
noarpynmna (A-rpynna)» u «noboynas noxarpynmna (b-rpymnma)», manbie U OoJbIINe
NEPUOAbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B MEPUOANYECKON Tabnuie, ¢
YUCJIOBBIMU XAapAKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTAaB M
3apsan Aapa, o0IIee YUCIOo AIEKTPOHOB U paclpeeleHUe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB JIEMEHTOB U UX COSAMHEHUN
B IIpe/ieliax MaJlbIX MEPUOJOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUSI UX ATOMOB;
KJIacCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEIlECTBA, XUMUYECKHE
peakuuu (MO 4YMCIYy M COCTaBy YYacTBYIOIUMX B PEAKUHUH BELIECTB, IO TEMJIOBOMY
3p¢dekTy, 10 U3MEHEHUI0 CTENEeHEH OKHUCIEHUS XMMHMUYECKHUX DJIEMEHTOB);
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XapaKTepu30BaTh (OMHUCHIBATh) OO0ImMMEe U crenuduueckne XUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, TOITBEPXKIasi OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA; COCTABIATh YPaBHCHUS
AIIEKTPOIUTUICCKON JTUCCOIIMAIIUN KUCIIOT, IeJI0Uei U COJCH, MMOTHBIE U COKpaIIEHHBIC
ypaBHEHUSI pEaKIMii HWOHHOTO OOMEHa, ypaBHEHHUS pEaKIHi, IOATBEPKIAIONTNX
CYIIECTBOBAaHHE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMU pPa3IUYHBIX KJIACCOB;
PacKphIBaTh CYIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM
COCTaBJICHHS JICKTPOHHOTO OalaHCa ATUX PEaKIINiA; TPOTHO3UPOBAThH CBOKWCTBA BEIIECTB
B 3aBUCHMOCTH OT UX CTPOCHHSI, BO3SMOXXHOCTH MPOTEKAHUS XUMHUECKHUX TIPEBPAICHHIA
B PAa3IMYHBIX YCJIOBHUSAX; BBIUYUCIATH OTHOCHTEIBHYIO MOJICKYJSPHYIO W MOJISAPHYIO
MaccChl BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO AJIeMEeHTa 1Mo ¢GopMysie COSTUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON
peakiuu; coOM0aaTh MpaBUIIa MOJIb30BAHUS XUMUYECKON OCYI0M 1 TaOOPaTOPHBIM
obopynoBaHHEM, a TaKKe MpaBWiIa OOpalIeHHWs] C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U
CcOOMpaHUI0 Ta3000pa3HBIX BENIECTB (aMMHUaKa W YIVIEKHUCIOrO Ta3a); MPOBOIUTH
peaKIuy, MOATBEPKIAI0IINE KAYECTBEHHBIN COCTaB Pa3IMUHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM MYTEM XJIOPHUI-, OpOMUJI-, HUOAUI-, KapOOHAT-, pocdaT-, CHIIMKAT-, CyIbhat-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M MOHBI H3yUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE
B BOJHBIX PAacTBOpAaxX HEOPTaHWYECKUX BEIIECTB; NMPUMEHSITh OCHOBHBIC OIEPAINH
MBICJTUTEILHON  JESITENBHOCTH — AaHallu3 M CHUHTE3, CpaBHEHHUE, 0000IIeHne,
CHUCTEMAaTH3AIIHIO, BBISBIICHUE PUIMHHO-CIIEACTBEHHBIX CBA3CH — JIJIs1 U3yUEHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIUi, €CTeCTBEHHOHAyYHbI€ METOJbl TO3HAHUS —
HaOJI0ICHHE, U3MEPEHHE, MOJICITMPOBAHNE, DKCIIEPUMEHT (peabHbIM U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUJIACC
HanmMenoBanue DNeKTPOHHBIC
Ne KomnuectBo OcHOBHBIE BUbI ICATECIIBHOCTH
paszeiioB U TEM Coneprxanue 00yueHus (uudpoBbIe)
/i 4acoB oOy4Jaronmxcs

y4eOHOro mpeameTa

o0Opa3oBaTebHbIE PECYPChI

Paszgea 1. IlepBoHayajibHble XUMHYECKHE TOHATHS

11

XUMUS — BakHas
00/1aCTh
€CTECTBO3HAHUA U
IIPAKTUYECKOU
JIeSITEIbHOCTH

YCJIOBCKaA

5

[Ipenmer xumun. Poib
XAMUH B )KH3HU YCIIOBEKa.
XUMHS B CHCTEME HayK.
Tena u BemecTna.
dusnyeckre CBOMCTBa
BEIIECTB. ATperaTHoOe
COCTOSTHHC BEIICCTB.
[TonsTue o MeToIaXx
MTO3HAHUS B XUMUH. UHCTEIC
BCII[SCTBA 1 CMECH.
CnocoOsI pa3aeneHus
CMECEH.

Xumuyeckuii IKChepumMenm:
Jlemoncmpayuu:
3HAKOMCTBO C XUMHYECKOM
IIOCYZ0H, C ITpaBUJIaMHU
paboThI B 1a0OPATOPUH U

PackpbIBaTh CMBICIT U3y4aeMbIX
noHsATHN. PackpbeIBaTh poib
XUMHH B IPUPOJIE U KU3HU
YEJI0BEKA, €€ CBA3b C IPYTUMHU
HayKaMH.

Pa3nuuate ynCThIEC BELIECTBA U
CMECH; OIHOPOJIHBIE U
HEOJIHOPOJHBIE CMECH.
Paznuuate pusnyeckue u
XUMUYECKUE SIBIICHHUS.
CnenoBath airopuT™Mam
UCIIOJIb30BaHUs
AKCIIEPUMEHTAIILHBIX METOA0B
— HAOJIIOIEHUS U
skcniepuMmenTta. Habmonats u
OTHCHIBATH OOBEKTHI MPHU
MIPOBEICHUHU IEMOHCTPALUUN U

ttps://resh.edu.ru/subject/29/8/
ttp://school-collection.edu.ru/
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npueMaMu oOpanieHus C
71a00paTOPHBIM
000py/1I0BaHUEM.
®du3nyeCcKrne CBOMCTBA

00pa3loB HEOPraHUYECKHUX
BEIIECTB — METAJVIOB U
HEMETAJLJIOB.

(unbTpoBaHuUE,

xpomarorpadus).

CriocoOnI pa3ziesieHus1 CMecei

BbIIIAPpUBAHUC, TUCTUIIAINS,

71a00paTOPHBIX OMBITOB IO
U3YYEHUIO (PU3UYECKUX
CBOMCTB BEIIIECTB, CIIOCOOOB
pa3aeneHnsl CMECEN BEIIECTB.
[IpoBOANTE XUMUYECKUI
AKCIIEPUMEHT IPH pa3/iesieHun
cMmecel (Ha mpUMepe OYUCTKU
MIOBAPEHHOM COJIM) B XO/JI€

JlabopamopHvie onvimul:
N3yuenune u onucaHue
($bU3NYECKUX CBOMCTB
o0pasIon
HEOPTraHUYECKUX
BEILECTB.

N3yuenue cnocoOoB
paszesieHus cMecei (¢
ITOMOIIBIO MarHuTa).
Ipaxmuueckue pabomol:
Ne 1. IIpaBuna paboTsl B
nabopaTopuu U IPUEMBI

npakTudeckon padboTsl Ne 2.
CnenoBaTh npaBuiiamMm
MOJIb30BAHUS XUMUICCKOM
MOCYJI0i 1 JTaOOpaTOPHBIM
000pyI0BaHUEM, a TAKIKE
npaBuiaM oOpaIieHus ¢
XUMUYECKUMHU BEIIECTBAMHU

B COOTBETCTBUU C
WHCTPYKLIMEN TIPU
BBITIOJITHEHUH

MpaKkTU4YeCKor padboThr No
1.
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oOparieHus ¢ 1abopaTopHBIM

000py/10BaHUEM.
No 2. Paznenenue cmeceit (Ha
npuMepe OYHCTKHU

MOBAapPEHHOU COJIN)

BricTpanBaTh pa3BEpPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U
CIIPABOYHBIX MATEPUAJIOB,
I'PaMOTHO MCHOJb30BATh
V3YYCHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.2.

Bemiectsa n
XUMUYECKHUE

peakiuu

15

ATOMBI U MOJIEKYJIBI.
XUMHUUYECKHUE IJIEMEHTBHI.
CUMBOJIBI XUMHYECKUX
aneMeHTOoB. [Ipocteie n
CJIO’KHBIE BEIIIECTBA.
ATOMHO-MOJIEKYJISIPHOE

YYEHHE.
XuMudeckas dbopmyna.
BanesTHOCTE aTOMOB

XUMHWYCCKUX JJICMCHTOB.

3aK0H ITOCTOSHCTBA COCTaBa
BEIIECTB.

OnpenensiTe NpU3HaAKH
XAMUYECKUX PEAKIINM,
YCIJIOBUSI KX TIPOTEKAHUSI.
OOBSICHATH CYIIHOCTh
GU3MYECKUX U XUMUYECKUX
SABJICHUM C TOUKH 3PEHHUS
aTOMHO-MOJICKYJIIPHOTO
yuenwns. KnaccuduimpoBaTth
XUMHUYECKUE PEeaKIuu (TI0
YHUCITY U COCTaBY
pearupyronmx u
00pa3yIoIuXCcs BEUIECTB).

ttps://resh.edu.ru/subject/29/8/
ttp://school-collection.edu.ru/
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OtHocUTEIbHAS aTOMHA
macca.

OTtHOCUTENbHAS
MOJIEKYJISIpHAs Macca.
MaccoBasg JTOJIA

XUMHUYCCKOTO JJIEMCHTA B
COCIUHCHHUU.

CoctaBnars GopmyIbl
OWHAPHBIX BEIIECTB 110
BAJICHTHOCTH U OTIPENIEIISITh
BaJICHTHOCTH MO (hopMyiaMm
BEIIIECTB.
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KomnnyecTBO BemiecTna.
Mousb. MousipHast macca.
B3aumocBs3b KOJIMUECTBA,
MAaCChI U YUCTIA CTPYKTYPHBIX
eIMHMUIL BelecTBa. PacuéTel
Mo hopMyTaM XUMHYECKUX
COCIMHECHUU.

DOU3NYECKHE U XUMHYCCKHE
SIBIICHUSI.

XUMHYECKAs peakus U €€
MIPU3HAKHU.

3aKOH COXpaHEHUS MaCChl
BECILIECTB.

XHWMUYECKUE YPABHEHUS.
Knaccudukanus
XUMHUYECKUX PEaKIUun
(coequHeHUs1, pPa3IOKECHUS,
3aMelIeHus, 0OMeHa).

Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:
Ddu3nYeCcKrue CBOMCTBA

00pa3IoB HEOPTAHUYECKUX
BEIECTB — METAJUIOB U
HEMETAJLIOB.

PaccraBnsats

KOA(PUITUEHTHI B

YPaBHEHUAX XUMHUYECKUX
peakiuii. Habmonats u
OINUCHIBATh OOBEKTHI IIPU
IPOBEJICHUN

JEMOHCTpALU U
71a00paTOPHBIX OIBITOB.
[IpoBOANTE BBIUMCIEHUSA TIO
dbopmynam XUMHUUYECKUX
COCAMHEHNA W YPaBHEHUSIM
XUMUYECKUX PEAKLIUIA.
[IprMeHATh €CTECTBEHHO-
Hay4YHbIE€ METOJIbI TO3HAHUS (B
TOM 4YHCJIe HAOJII0eHHE,
MOJICJINPOBAHUE, SKCIIEPUMEHT
Y OCHOBHBIE Ollepaluu
MBICIIUTENILHOMN 1EATETbHOCTH
(cpaBHEHMeE, KiIaccUPUKaLKA)
BricTpanBath pa3BEpHyTHIC
IUCBMEHHBIE U YCTHBIE OTBETHI
C OMopoil Ha uHMOPMAIUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepHaJIOB, IPaMOTHO
VICIIOJIB30BAaTh N3y4YEHHBIN
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OO6pa31ibl BEIIeCcTB
KOJIMYECTBOM | MOJIb.
dusnueckue sIBICHUS

(MIaBJICHUE BOCKA, TASTHHE
JbJ1a, paCTHpaHHE caxapa B

CTYTIKE, KATICHUE U
KOHJICHCAIUs BOJIbI).
XUMHUUYECKHE SIBJICHUS
(ropeHue cBeuu,
IPOKAIMBAaHUE METHON
ITPOBOJIOKH,
B3aMMOJICUCTBHUE COIBI
WJIA MeJa C COISTHOU
KHCJIOTOH).
Habmronenue npuzHakoB
IPOTEKAHUS

MOHATUMHBIN amnmapar Kypca
XUMUH
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XUMHUYECKUX PEAKIUn
(pa3noxkeHue caxapa,
B3aUMO/JICICTBUE CEPHOU
KHUCJIOTBI C XJIOPUIOM Oapus,
MOJYYEHUE U PA3TIOKEHHE
ruapokcuna meau (11) mpu
HAarpeBaHUM, B3aUMO/ICVCTBHE
JKeJe3a ¢ paCTBOPOM COJIM MEJIU
(II). OnbiTHI,
WJUTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.
Jlabopamophvie onvimoi.:
Cozpanue Mmojenei

MOJIEKYI
(ILIapoCTEePKHEBBIX).

Onucanue buznuecKux
CBOMCTB o0Opa31oB

HEOPTaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.
Habmonenue ¢pusnyeckux
(1aBJIeHUE BOCKA, TastHUE
JbJa) U XUMUYECKUX (TOpEHHE
CBEYH, NPOKAUIMBAHUE MEIHOMN
POBOJIOKH) SIBJICHUIA.
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HaOmronenne u omnmcanue
MIPU3HAKOB MPOTEKAHUS
XUMHYECKHX peaxkuui
pPa3HBIX TUIIOB.

Buviuucnenus: 0OTHOCUTENBEHON
MOJICKYJISIPHOM MACChI
BELLIECTB, MOJIIPHOM Macchl,
Macchl BEIECTB, MacChl U
KOJIMYECTBA BEUIECTBA,;
MacCOBOM 1011 XUMHAYECKOIO
areMeHTa no popmyie
COCIMHEHHS,

10 YPaBHEHHUSAM
XUMUYECKUX PEaKLIUM:
KOJINYECTBA, MACChI
BEILIECTBA 10 U3BECTHOMY
KOJIMYECTBY, Macce
PEareHToB Uiv IIPOLYKTOB
peakuuu

Hroro no paszneny

20
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Pa3znen 2. BaxxHeiune npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

2.1 | Bo3ayx. Kucnopon.

IHousaTue
00 okcHumax

6

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopos — anemeHT
U TIPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B
npupoe, Gu3NYeCcKue u
XMMHUYECKUE CBOMCTBA
(peakiuu ropenusi). OKCUIBI.
[Ipumenenue kucmopoaa.
CriocoObl oJTy4eHUs
KHUCIIOpOia B JIa0OpaTOPUH U
POMBIILICHHOCTH.
Kpyrosoport kucnopona B
npupozae. O30H — aIOTpoIHAas
MoAU(DUKALIUS KACTOPO/IA.
TernnoBoit 3¢ ekt
XAMUYECKON PEaKIINH,
TEPMOXUMHUYECKUE YPABHEHUS,
9K30- W SHJIOTEPMUYECKUE
peakuuu. TonamBo: yromias u
MeTaH. 3arpsi3HEHUE BO3/yXa,
YCUJICHUE TTapHUKOBOTO
addekTa, paspylieHue
030HOBOTO CJIOSI.

Xumuueckuii IKcnepumernm:

Hcnonws3oBath
XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJIeHUs (HOpMYIT
BEIIECTB, MOJIEKYJISIPHBIX
ypaBHEHUN XUMHYECKUX
peaKuui ¢ y4acTuEM
KHCIIOPOJA.
XapakTepu3oBaTh
(omMCHIBaTh) COCTAB
BO3/yxa, (GU3NYECKUE U
XUMHYECKHUE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €T0
MOJTy4eHUs], MPUMEHEHHE U
3HaYeHHUE B MMPUPOC U
KU3HU YEJIOBEKa.
CpaBHUBATh peaKkuuu
TOPEHHS U MEJJICHHOTO
OKHCJICHUS.

OOBICHATH CYIIHOCTh
AKOJIOTUYECKUX TPOOIIEeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath npaBUiIamMm
0e3omacHO paboThHI B

ttps://resh.edu.ru/subject/29/8/
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Jlemoncmpayuu.
KauecTBenHoe omnpeneneHue
coJiepKaHus KHCIOpoa B
BO3JIyXe

[Tomyuenue, cobupanue,
pacro3HaBaHUE U N3YUCHUE
CBOWCTB KHCIIOpPOJA.
HaOmronenne B3anMoaeicTBUS
BEIIIECTB C KHCIOPOJIOM U
YCIIOBHSI BOBHUKHOBECHHS U
MIPEKPAICHHS TOPEHUS
(moxkapa).

naboparopuu mpu
UCIOJIb30BAHUU XUMHUYECKOM
MOCY/IbI U 000PYI0BaHMUS, A
TaK)Ke MpaBuiiaM oOpaIieHus
C TOPIOYMMU BEUIECTBAMHU.
[LmanupoBars u
OCYIIECTBIISATh HAa MPAKTUKE
XUMHYECKHUE FKCIIEPUMEHTHI,
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JlabopamopHhuwiti onvim:
O3nakoMyIeHHE ¢ 00pa3aMu
OKCHJIOB ¥ OITUCAHHE UX
CBOMCTB. [Ipaxkmuueckas
paboma: Ne 3. Ilonmyuenue u
coOupaHue KUCI0poaa,
W3YYEHHUE €TO CBOWCTB.
Buiyucnenus: MOIEKYISIPHOM
Macchl KHCIIOpPOJia U 030Ha
Ha OCHOBaHHMH aTOMHOM
Macchl XUMHUYECKOTO
3JIEMEHTA; KOJINYECTBA,
MAaccChl BEIIECTBA IO
YpaBHEHUSIM XUMUYECKUX
peaKunit

IPOBOIUTH HAOJIOICHHS,
JIeaTh BBIBOJIBI IT0
pe3ynbTaTam dKCIePUMEHTa
IIPH TTPOBEICHUH
71a060paTOPHBIX OTIBITOB U
IPAKTHYECKON pabOTHI.
Beraucnsate KOJIMYECTBO
BEIlecTBa, OOBEM rasa IIo
dbopmynam.

Y4acTBoBaTh B
COBMECTHOl pabore B
rpyrmre.

BricTpanBaTh pa3BEpHyTHIE
NIICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HA
uH(popMaIIo U3 yueOHHUKa
Y CIIPABOYHBIX MATEPHUAIIOB,
IPaMOTHO HUCIIOJIb30BaTh
V3YYECHHBIN [TOHATUHNHBINA
arrapar Kypca XuMHH
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2.2

Bopopon.
ITonsgarue

(o)

KHCJIOTax U COJIAX

Bopopon — anemeHT u
MIPOCTOE BEIIECTBO.
HaxoxmaeHue Bogoposa B
npupojie, GU3NIECKUe u
XUMHYECKHE CBOMCTBA,
MpUMEHEHHUE, CIIOCOOBI

nony4yeHus. Kucmorsl u comnu.

MoutsipHbIil 00BEM Ta30B.
PacuéTel mo xumMudecKkum
YpaBHEHUSIM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
[lonyuyenue, cobupanue u

PackpeiBats cmbICI
U3y4aeMbIX OHATHH U
MPUMEHSTh 3TH MOHATHS TIPU
OIMCAHUN CBOMCTB BEILIECTB
U UX MPEBpAIICHUM.
XapaxkTepu3oBaTh
(onuchIBaTh) GU3HUECKHUE U
XMMHUYECKUE CBOMCTBA
BOJIOpOJa, CIIOCOOBI €ro
MOJTy4YEHUs, MPUMEHEHUE.
Cobupats npubop s
MOJIYYEHHUS BOJAOPOA.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY

ttps://resh.edu.ru/subject/29/8/
ttp://school-collection.edu.ru/
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pacrno3HaBaHue BOJIOPOa.
B3aumopeiicteue BOoAoOpoJa

okcuaom meau (II).
JlabopamopHhuwiii onvim:
BzanMopaeiicTBHE KHUCIIOT C
METaJJIaMH.

Ilpaxmuuecxas paboma.

Ne 4. Tlonyyenue u cobupanue
BOJIOpPO/ia, U3YUYECHHE €TI0
CBOMCTB.

Buviuucnenus:

00BEMa, KOJINYECTBA
BEIIECTBA Ta3a II0 €ro
U3BECTHOMY  KOJUYECTBY
BEILIECTBA WU 00BEMY;
00BEMOB T'a30B 0 YPaBHEHUIO

pe€akKunn Ha OCHOBC 3aKOHaA
00BEMHBIX OTHOIIIEHUH T'a30B

C

JUTsL  cOCTaBlieHUs (HOpMYyJ
BEIIECTB,  MOJICKYJISIPHBIX
YpaBHEHUN  XUMHUYECKUX
peakuuid ¢ y4acTHEM
BOJIOpO/IA. Bpruncnsate
MOJISIPHYIO MaccCy BEIIECTB;
KOJIMYECTBO BEILECTBA,
00BEM rasa, Maccy
BEIIECTBA;

[IpoBoauTE pacy€Tel MO
YpaBHEHUSIM XUMUYECKUX
pEaKLMil: KOJIMYECTBA,
00BEMa, MaccChl BEIIECTBA 110
U3BECTHOMY KOJUYECTBY,
00BbEMY, Macce peareHTOB
VI TIPOJYKTOB PEAKIIHUH.
CnenoBath npaBUIamMm
0e3omacHoO paboThHI B
1abopaTopuu pH
WCITIOJIb30BAaHUHT
XUMHUYECKOU MOCYIbI U
000pyI0BaHUs, a TAKKE
npaBuiIaM oOpallieHus ¢
TOPIOYHMMH BEIIIECTBAMH B
OBITY.
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[LmanupoBats u
OCYILIECTBIISITh HA MPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHS,
JeJaTh BBIBOJIBI IO
pe3yJbTaTam 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM
pabote B rpynmne
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2.3

Bona.
PacTtBopsL.
IToustue 06
OCHOBAHHUIX

duznueckre cCBOMCTBA BOJBI.
Boma kak  pacTtBOpUTEND.

XHUMHWYECKHE CBOMCTBA BObI.

OcHoBaHU4.

PackpriBath CMBICT
U3y4aeMbIX  IOHATHH W
NPUMEHSITH 3TU HOHATUS TPU
ONMCAHUU CBOWCTB BEIIECTB
Y VX TIPEBPALICHUN.
XapakTepu3oBaTh
dusnueckue u

ttps://resh.edu.ru/subject/29/8/
ttp://school-collection.edu.ru/
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PactBopsl. Posib pacTBOpOB B
MIPUPOJE U B )KU3HU YEITOBEKA.
Kpyrosopot BoibI B Ipupoe.
3arpsi3HEHHE IPUPOTHBIX BOI.
OxpaHa ¥ OYUCTKA IPUPOJIHBIX
BoJ. HacwImenurie n
HEHACBIEHHbBIE PACTBOPHI.
PacTBopuMOCTh BENIECTB B
Bojae. MaccoBag J10JIsI BENeCTBa
B pacTBOpeE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
PacTBOpeHue BelecTs ¢

Pa3IMYHON PACTBOPUMOCTBHIO.

B3anmoneiictBue BOJEI
MeTaJlJIaMH (HaTpuem
KaJIbIIEM ).

HccnenoBanue pacTBOpOB
KHUCJIOT U IIEJI0YEN C TTOMOIIBIO
VHJIUKATOPOB.

JlabopamopHhvie onvimoi
HccaenoBanne ocoOeHHOCTEH
PacTBOPEHUSI BEILIECTB C
PAa3JIMYHON PACTBOPUMOCTHIO.

C

)41

XUMUYECKHE CBOMCTBA BOJIBI,
€€ pOJIb KaK pacTBOPUTEIIS B
IPUPOAHBIX MPOIECCaX.
CocTaBnsTh ypaBHEHUS
XAMHUYECKUX PEAKIUH C
y4acTHUEM BOJIbI.

OOBICHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C 3arpsiI3HEHHEM
IPUPOJIHBIX BOJ, CLIOCOOBI
OUYHMCTKHU BOJIBI OT IPUMECEH,
MEpBHI TI0 OXpaHe BOJ OT
3arpsi3HEHUsI.

[ImannpoBars u
OCYIIECTBIISITh HA TIPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJAUTH HAOIIOJIEHUS,
JIeNIaTh BBIBOJIBI T10
pe3ynbTaTam dKCIepUMEHTa
IPY IPOBEJICHU U
71a060paTOPHBIX OTBITOB U
IPaKTUYECKON padOTHI.
CnenoBath npaBUiIiamMm
Oe3omacHoi paboThHI B
1abopaTopuu Ipu
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ITIpuroroBieHue
pacTBOpPOB c
onpeAeIEHHON
MAacCOBOU oJen
PacTBOPEHHOIO
BEIIECTBA.
lIpakmuueckas paboma

Nos. [TpuroroBnenue
pacTBOpOB Cc
OIPEICIIEHHOU
MAacCCOBOM oJen
pacTBOPEHHOTO
BEIIIECTBA.

UCTIOJIb30BaHUN XUMUYIECKOM
MIOCY/IBl M 000Dy IOBAHMS.
[IpoBOANTHh BBIYUCICHUS C
IpUMEHEHHUEM MTOHSTHUS
«MaccoBasi JI0JIsl BEILIECTBA B
pacTBoOpe».

BricTpanBath pa3BEépHyThIC
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
uHpopMaIio U3 yueOHUKa
U CIIPABOYHBIX MAaTE€PUAJIOB,
TPaMOTHO

Buiuucnenus: ¢
HCIIOJIL30BAHUEM ITOHATUSA
«MaccoBasi JI0JISI BEIIECTBA B
pacTBope»

VICII0JIB30BAaTh U3y4YCHHBIN
MOHATUMHBIN amnmapar Kypca
XAMUU
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2.4

OCHOBHBIE
KJIACChI
HEOPTaHUYECKHUX

COEIMHEHUN

11

Knaccuduxarnus
HEOPTaHUYECKUX COCAUHEHUMN.
Oxcunsl. Knaccuduxarms
OKCHJIOB: COJIe00pa3yroIme
(oCHOBHBIE, KUCIIOTHBIE,
am(poTepHBIC) U
Hecose00pa3yrolme.
HomenknaTtypa okcuiosB.
du3nyeckue ¥ XUMHIECKHIE
cBoMcCTBa OKCHJIOB. [lomyuenue
okcruoB. OCHOBaHMUS.
Knaccuduxanys oCHOBaHUI:
IETOYM U HEPACTBOPHUMBIC
ocHoBaHusA. Homenkimatypa
ocHoBaHuu. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA
OCHOBaHUI.

[Tosryduenre ocHOBaHM.
Kucnorel. Knaccudukarus
kucnot. HomMeHnknarypa
KHUCJIOT. OU3NYECKUEe U
XHMHUYECKHE CBOMCTBA
KHUCJIOT. Psi1 akTUBHOCTH
meTtaoB H.H. bekerona.
Ilomy4yeHne KUCIIOT.

Knaccudpunuposatsb
M3y4daeMbI€ BEIIECTBA 10
COCTaBYy U CBOWMCTBAM.
CoctaBnarb HopmyIb
OKCHJIOB, KHCJIOT,
OCHOBAHHUMH, COJIeH U
Ha3bIBATh UX I10
MEKyHApOIHON
HOMEHKJIAType.
[Iporno3upoBars CBOMCTBA
BEIECTB HA OCHOBE OOIIMX
XUMHUYECKHX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYMI
BEIIIECTB, K KOTOPHIM OHU
OTHOCSTCS.

CocTaBisiTb MOJIEKYJISIPHBIE
YPaBHEHUSI pEaKIInu,
WJUTFOCTPUPYIOLIUX
XAMUYECKUE CBOMCTBA U
CIOCOOBI OTYYEHUS
BEILIECTB U3YUYEHHBIX
KJIACCOB/TPYIIII, a TAaKXKe
NOATBEPKAAIOIINX
T€HETUYECKYI0 B3aUMOCBS3b
Mex 1y HUMU. [Ipon3BoIuTh

ttps://resh.edu.ru/subject/29/8/
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Conu. Homenknatypa coJeil.
OU3NYECKNE U XUMHUYECKHE
cBoMCTBa cosieu. [lomydueHnne
COJIEH.

'eHeTnueckass  CBSI3b  MEXKIY
KJIaCCaMH HEOPraHUYECKUX
COCINMHEHNH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

BBIYHMCJIEHUS 110 YPABHEHUAM
XUMHUYECKUX PEAKIUU.
[LmanupoBats u
OCYILIECTBJISTh Ha MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHS,
Jie1aTh BBIBOJIBI IO
pe3ynbTaTam 3KCIEepUMEHTa
IIpU IPOBEAECHUU
71a00paTOPHBIX OMBITOB U
MPAKTUYECKUX
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OO0pa3upl HEOPraHUYECKUX
BEIIIECTB PA3JIUYHBIX KJIACCOB.
OmnbITHL, WLTIOCTPUPYIOIINE
XMMHYECKHE CBOMCTBA KJIACCOB
HEOPraHMYECKUX BEUIECTB.

JlabopamopHwvie onvimoi
Onpenenenue pacTBOPOB

KHUCJIOT U LIEJI0YEN C
MMOMOIIIbIO HHAUKATOPOB.
N3yuenue B3auMoaeiCTBUSA
KHUCJIOT C METAJUIAMH, PEAKIUN
HEUTpAIU3ALUU.
B3aumopeiicTBrue pactBopa
CEPHOM KHUCIIOTHI C OKCHUIOM
meau (I1).

[TonyueHne HEPACTBOPUMBIX
OCHOBaHWU. BeiTecHeHnEe
OJIHOTO MeTajula APYTUM U3
pacTBopa CoJH.

Ilpaxmuuecxas paboma

Ne 6. Pemenune
AKCIMEPUMEHTAIBHBIX 3aJ1a4 110
Teme «BaxkHelme Kiacchl
HEOPTaHWYECKUX COCTUHEHUI.

pabor.

CrnenoBaTh npaBuiIaM
6e3omacHoil paboThI

B J1a0OpaTOpPUU MPHU
UCIIOJIb30BaHUU
XAMHUYECKON MOCYIbI

U 000pyI0BaHUSI.
BricTpanBath pa3BEépHyThIE
MUCHbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
uH(popMaIIo U3 yueOHHUKa
U CIPABOYHBIX MaTEPUAJIOB,
IPaMOTHO UCHOJIb30BaTh
V3YYEHHBIA MOHATUNHBIN
anmnapar Kypca XUMHUU
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Buviuucnenus:

110 YPaBHCHUSAM XUMHYECKON
pEeaKIMK: KOJIMYECTBA BEIECTBA,
00BEMa, MacChI IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHToOB Wiu
MPOJIYKTOB PEeaKIuu

HWroro mo 30
pasneny:

Paznen 3. Ilepuoauuecknii 3axon u Ilepuoanueckas cucrema xumMmudeckux 3jaementon 1. U.

MenneneeBa. CTpoeHue aTOMOB. XUMHYecKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu
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3.1

[Tepnoanueckuii
3aKOH U
[lepunonnueckas
cHCTEMa
XUMHUYECKHUX
3J1IeMEHTOB /I.
H. Meuneneena.

Crpoenune atoma

IIepBbI€ MONBITKH
KJaccuuKaIuu
XUMHUYECKUX DJICMEHTOB.
[TonsTHe 0 rpynmnax
CXOJHBIX 2JIEMEHTOB
(1IeJT0YHBIC U
IEITOYHO3EMEITbHBIC
METaJlIbl, TAJIOTECHBI,
WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT
aMmdoTepHbIe OKCUIBI U
TUJIPOKCHUIBI.
[leproanyecknii 3aK0H.
[lepnoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB
J.1.Menneneena.
Kopotkoneprnonnas
JUTUHHOTIEPHOaHAS (DOPMBI
[leproandeckon CUCTEMBI
XUMHYECKHUX dJIEMEHTOB [[.1.
Menpeneesa. Ilepuoast u
rpynmnsl. PU3HYECKUN CMBICI
MOPSIIKOBOT'O HOMEPA,
HOMEPOB MEPUOa U TPYHIIbI
AJIEMEHTA.

PackpeiBaTh cMbICIT
MEPUOANYECKOTO 3aKOHA.
OnuceIBaTh CTPOCHUE TAOIHIIBI
«Ilepnonnueckas cucrema
XUMHUYECKHX AaemenToB .M.
MenneneeBa». MonenupoBars
CTPOEHHE aTOMa,
DHEPreTUYECKUX YPOBHEU U
IIOAYPOBHEW IIPU TOMOLIU
PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypanuii 1 3J€KTPOHHO-
rpaduueckux Gopmyi.
[losicHATh pU3MYECKUl CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.
XapakTepu3oBaTb XUMUYECKUE
AJIEMEHTBHI IEPBBIX TPEX
MEPUOJIOB, KA, KaJbLIUN U UX
COEIMHEHUS 110 MOJIOKECHUIO B
ITepunonnueckoit cucreme J1.1.
Menneneesa.

OOBsICHATH O0IITHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKUX
AJIEMEHTOB (M3MEHEHHE

ttps://resh.edu.ru/subject/29/8/
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Crpoenue aromoB. CocrtaB
aTOMHBIX snaep. M3ortomsl.
DNEKTPOHBI. Crpoenue
AIIEKTPOHHBIX 0001104€eK
aTOMOB TIEPBbIX

20 XMMHYECKHUX DIIEMEHTOB
[Iepuonnueckoi CUCTEMBI

J1.1. Menneneena.
XapakTepucTUKa XUMUUYECKOTO
AJIEMEHTa

0 €ro  TOJIOKEHUIO B
[Tepuoanueckour cucreme J[.1.
Menpgeneena.
3aKOHOMEPHOCTHU U3MEHEHUS
paauyca

pauycoB aTOMOB,
ANEKTPOOTPULIATENBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUM
B MpeJieNiax MajbIX EPUOJOB U
TJIABHBIX MOJATPYII C Y4ETOM
CTPOCHHUS UX aTOMOB;
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aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U
HEMETAJTIMYECKUX CBOMCTB MO
rpynmnamM v nepuojamM. 3Ha4eHue
ITeproan4eckoro 3aKoHa u
ITepuoanuecko CUCTEMBI
XUMHYECKUX IJIEMEHTOB JJIs
Pa3BUTHS HAYKU U MPAKTUKH.
J.N. MenneneeB — y4€HbIN U
rpaXkJaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
BzaumopericTtBue ruipokcuia
IIMHKA C pACTBOPAMM KUCJIOT
U menoven. MonenupoBaHue
CTPOEHUS MOJIEKYJI ITPU
TMOMOIIY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyin. Tabnuna
«ITepuoanueckas cucrema
XAMHAYECKHUX 3nemeHToB 1. 1.
MemnneneeBay.
JlabopamopHvie onvimoi
O3HakomileHHE ¢ 00pa3lamMu
METaJUIOB U HEMETAJIJIOB

YuacTBoBaTh B
COBMECTHOIl paboTe B
nape Wiv rpynie.
BricTpanBaTh pa3BEpHYTHIC
MIACbMEHHBIE U YCTHBIC
OTBETHI C OIIOPON Ha
uH(popMaIio U3 yueOHnKa
U JPYTUX UCTOYHHUKOB, B
TOM uuncie MarepHera
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3.2

XHUMHUYECKast CBA3b.
OKHUCIUTEIIBHO-
BOCCTAaHOBUTECIILHBIC
peaKuuu

XHUMHUYECKast CBA3b.
KoBanenTtHas (ronspHas u
HEIOJISIPHASA ) CBSI3b.
DJIEKTPOOTPHULIATEIILHOCTD
XUMHYECKHUX DJIEMCHTOB.
HNonnas cBsa3b. CTeneHb
okucyeHusa. OKUCIUTEILHO-
BocctaHoBuTenbHbIE — pEaKIUU.
[Tpoueccnr

PackpriBath CMBICII
M3y4aeMBbIX MTOHSATHUH.
Onpenensith BU]I
XUMHYECKOU CBSI3U B
COECIMHEHUM.

MopenupoBate CTPOECHHUE
MOJIEKYJT MpU  TOMOLIA
PUCYHKOB, MOJIEIIEH,
AIEKTPOHHBIX u
CTPYKTYPHBIX (POPMYIL.

ttps://resh.edu.ru/subject/29/8/
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OKHCJICHHSI 1 BOCCTAHOBJICHHSI.
OKHCIUTETN U BOCCTAHOBUTEIH.
XUMHAYECKUMN IKCIEPUMEHT:
U3y4eHHE 00pa3IoB BEUIECTB
METaJUIOB U HEMETAJUIOB,
B3aUMO/ICHCTBUE TUAPOKCHUAA
[IMHKA C PaCTBOpPaMu KHUCJIOT U
1IEJI04YE, TPOBEICHUE OIBITOB,
WJUTFOCTPHUPYIOITUX MPUMEPHI
OKHCIIUTENIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN
(ropeHue, peakiiuu pa3aoKeHus,
COCIMHEHUA).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMnBITHI, WILTIOCTPUPYIOLIHE
PUMEPHI OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKITUN
(ropeHue, peakiuu pa3aoKeHus,
COEIMHEHUS )

Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsI COCTaBJICHUS
¢dbopMyI1 BENIECTB,
AJIEKTPOHHOTO OanaHca
peakuuii. OnpenensTh
CTETNIEHb OKHCJICHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB 10
dbopmynam U COCTaBISATh
(bopMysbl OMHAPHBIX
COE€IUHEHUH I10 CTEICHU
OKHUCJICHUS] aTOMOB
XUMUYECKUX DJIEMCHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTEb.
PaccraBnars k03 duueHTsI
B CXEMaX MPOCTHIX
OKHUCITUTEHHO-
BOCCTAaHOBUTEIHHBIX PEAKITUN
METOJIOM AJIEKTPOHHOTO
Oananca.

HabmonaTs

XUMHUYECKHE OTIBITHI TIO
TIaHy, aHATU3UPOBATh

¥ JIeNIaTh BBIBOJIBI.
HUcnons3oBate UKT niist
CO3JaHMs MOJICJICH,
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MOJITOTOBKU
pe3eHTalui, JOKIaI0B

0 TEME.

BricTpauBath  pa3BEpHYTHIE
MUCbMEHHbIE

Y YCTHBIE OTBETHI C ONOPOU
Ha uHGOPMAIHIO U3
y4eOHUKA U IPYyTUX
UCTOYHUKOB, B TOM YHCTIE
HNuTepuera

Hroro no pazneny 15
PeszepBHOE Bpemst 3
OBIIEE YMCJIO YACOB| 68

[10 ITPOTPAMME
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9 KJIACC
HaumenoBanwue DJICKTPOHHBIC
Ne | pasnenoB u tem | KonnuectBo OCHOBHBIE BUJIBI (mupossIe)
Conepxanue oOydeHus
/i y4eOHOTO 9acoB JEATETLHOCTH 00YYaIOMUXCsl | 00pa30BaTEIbHBIC PECYPCHI
npeaMeTa

Pazgea 1. BemiecTBo M XMMHUYeECKHE peaKu

1.1

IToBTOpEHUE 51
yriayOneHue
3HAHU OCHOBHBIX
pa3aenoB Kypca 8
KJlacca

5

Ilepronnyeckuil 3aKOH.
[lepnoguueckas cucrema
XAMHUYECKUX DJIEMEHTOB
JI.1. Menneneena.
CrpoeHne aTOMOB.
3aKOHOMEpPHOCTH B
M3MEHEHNUH CBOMCTB
XUMHYECKUX IJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB,
KaJusl, KaJblHs U UX
COEIMHEHUN B COOTBETCTBUHU
C TIOJIO)KEHUEM DJIIEMEHTOB

B llepuonnueckon cucreme u
CTPOEHHUEM UX aTOMOB.
CtpoeHue BEeIecTBa: BUIbI
XAMHAYECKOU CBSI3U. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB

XapakTepuszoBaTh
XUMUYECKHUE IIEMEHTHI
MIEPBBIX TPEX MEPUOIOB,
KaJIUS ¥ KQJIBLIMS TI0 MX
MOJIOKEHHIO B

Ilepnonnueckoii cucreme /1.

N. Menneneesa.
Knaccuduumposats u
Ha3bIBaTh HEOPraHUYECKHE
BEIIECTBA H3yUYEHHBIX

KJIaCCOB.

OnuceiBaTh ob1e
XUMHUYECKHEC CBOMCTBA
BEIIICCTB Pa3TAYHBIX
KJ1acCOB, MTOJITBEPKIATH
CBOWCTBA IpUMepaMu

MOJIEKYJISIPHBIX YpaBHEHUU
XUMHUYECKUX PEaKIUN.

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/9/
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BEILECTBA OT THIA
KPUCTAUINYECKOUN PEIIETKU
Y BUJIa XUMUYECKOU CBSI3H.
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB.
XHUMUYECKUE CBOMCTBA
BEILECTB, OTHOCAIINUXCS K
Pa3JIMYHBIM KJ1accaMm
HEOPTraHUYECKUX
COEIMHEHH, TeHETUYECKas
CBSA3b HEOPTraHUYECKUX
BEILIECTB.

Onpenensite BUA
XUMHUYECKOU CBSA3U U THUII
KPUCTAJUIMYECKOU PEIIETKU
BEIIECTBA.
[Iporno3upoBathb

CBOICTBA BEILIECTB B
3aBUCHUMOCTH OT UX
CTPOCHHUSI.

BricTpanBaTh pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIC
OTBETHI C OMOPOl Ha
uH(popMaIuio u3 yueOHnKa
U CIIPABOYHBIX MaTEpHUAaJOB,
IrPaMOTHO

Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:
03HAKOMJIEHUE C MOJACIISIMU
KPUCTAUIMYECKUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB —
METAJJIOB ¥ HEMETAJLJIOB
(rpaduta u anMasza),
CJIO’KHBIX BEILIECTB
(XJopua HaTpHUsl)

VICIIOJIB30BAaTh NU3yYEHHBIN
MOHATUMHBINA anmapar Kypca
XUMHUH
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1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peakuin

Kaccudukanus XuMru4IecKux
peaKuui 10 pa3IunyHbIM
pU3HaKaM (110 YUCITY U
COCTaBYy Y4YaCTBYIOIIUX B
pEaKLMU BEIIECTB, 10
TEIUIOBOMY 3 (deKTy, 1Mo
U3MEHEHUIO CTEIICHEN
OKHUCJICHUS] XUMUYECKHUX
3JIEMEHTOB, 110 0OPATUMOCTH,
M0 YYaCTHIO KaTallu3aTopa).
DK30- ¥ JHAOTEPMUYECKUE
peaKkuuu, TEPMOXUMUYECKUE
ypaBHeHus. [lonsarue o
CKOPOCTH XUMHYECKOHN
peakiuu. [lonsatue 06
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX PEAKIIUSX.
[ToHsATHE O TOMOTE€HHBIX U
TETEPOTrCHHBIX PEAKIIMIX.
[Tonsatue o katanuze. [lonsTre
0 XUMHUYECKOM PAaBHOBECHH.
DaKkTOpBkI, BIUAIOIIME HA
CKOPOCTh XUMHYECKOHN
PEAKLMH U TTOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.

PackpeiBats cmbICI
W3Y4YaeMbIX OHATUN U
IPUMEHSTh 3TU OHATUSA MIPU
OINMCAHUU CBOMCTB BEILIECTB
Y VX TIPEBPALICHUN.
Knaccuduiupoars
XUMUYECKUE PEAKIINH 110
pa3JIMYHBIM MPU3HAKAM.
VYcraHaBnuBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU
peaKIuu OT pa3TuYHBIX
dbakTopoB.
[IpornosupoBath
BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX

IIPEBPALLEHUN B

Pa3JIMYHBIX YCIOBUSIX.
OnpenensiTe OKUCIUTEID U
BoccTtaHoBuTelnb B OBP.
CocTaBasiTh AIEKTPOHHBIN
OaJlaHC peaKIuy.
[IponsBoaute

BBIYUCIICHUS 10

XUMHUYCCKHUM

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/9/
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OKHUCIIATEIBHO-
BOCCTAHOBUTEIBHBIE

YpaBHECHUSIM.
YyacTBOBaThH B
COBMECTHOM paboTe B
nape ujiu rpymre.

BricTpauBaTh pa3BEpHyTHIC
IIUCbMEHHBIE

peaKuuu, SIEKTPOHHBIN
0ayaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIBHOMN
peakunu. CocTaBiieHUE
YPaBHEHHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
PEAKLHI C UCTIOIb30BAHUEM
METOJa JIEKTPOHHOTO
Oananca. Xumuueckuii
IKCnepumMeHnm:
Jlemoncmpayuu:
HUccnenoBanue 3aBUCMMOCTH
CKOpOCTH XAMUYECKOU
peakuuu OT BO3ICUCTBUA
pasnuYHBIX (aKTOPOB.
OnbIThI, WILTIOCTPUPYIOIIHE
pUMEPBI OKUCITUTEIBHO-

Y YCTHBIE OTBETHI C OIIOPOM
Ha  uHboOpMAIMIO U3
y4eOHHKAa M CIPAaBOYHBIX

MAaTEPHUaJOB, rPaMOTHO
WCIOJIb30BaTh HW3yYEHHBIN
TTOHSTUMHBIN armapar

Kypca XUMUH
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BOCCTAHOBUTEIBHBIX PEAKIINN
(ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Bviuucnenus: KOJIMUYECTBA
BElllecTBa, 00bEMA M MAaCCHI
pEareHToB WJIU MPOAYKTOB IO
ypaBHEHUSIM XAMHAYCCKHX
peakiui
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1.3

DIIEKTPOIUTAYECKAS
JIMCCOLIMAIINS.
XHUMHUYECKUEC
peakuuu B
pacTBOpax

Teopus AIEKTPOITUTHYECKOU
JTUCCOLHAALINH. DIEKTPOIUTHI
Y HEAJIEKTPOIUTHI. KaTHOHBI,
aHHOHBI. MexaHnu3M
JTVCCOLMAIINY BELIECTB C
Pa3IMYHBIMHA BUAAMU
XUMHYECKOU cBsA3U. CTeneHb
nmuccoruanun. CHIILHBIE U
ca0ble 3JIEKTPOJIHTHI.
Peakumu noHHOrO 0OMEHa.
YcnoBus

PackpeiBaTh cMbICI
M3y4aeMbIX MTOHATHI, a
TAK¥KE CMBICJI TEOPUU
AIEKTPOJUTUYECKOMN
nucconuanui. OObACHATD
MIPUYUHBI
AJIEKTPOIPOBOAHOCTHU
BOJIHBIX PACTBOPOB BEIIECTB,
pasyinyarh ciiadble 1
CUJIBHBIE JJIEKTPOJIUTHI.
CocTaBisTh ypaBHEHUS
JACCOLHUALINU

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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MPOTEKAHUS PEaKINil HOHHOTO
oOMEHa, TTOJIHBIC B
COKpaIlEHHbIE NOHHBIE
ypaBHeHHUs peakunii. CBOKCTBa
KHCJIOT, OCHOBAHUM U COJICH B
CBETE MPEACTABICHUI 00
AIEKTPOITUTUUECKON
nucconuanvu. KauecrBeHHbIE
peakuuu Ha UOHEL. [ToHsiTHE O
TUIPOJIU3E COJIEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
UccnenoBanue
AJIEKTPONPOBOHOCTH
pacTBOPOB BEIIIECTB,

mpoiiecca JUCCOIUalUU
KHUCJIOT, IIeI0YeH U COJIeH
(BO3MOKHO

UCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

OnBIThI, WILTIOCTPUPYIOLIHE
MPU3HAKU MPOTEKAHUS PEAKIINit
MOHHOTO 0OMeHa (oOpa3oBaHue
ocaJiKa, BbIJIeJICHUE ra3a,
00pa3oBaHKE BOJIBI).

KHUCJIOT, IIEJ0YEH U COJIeH,
MOJIHBIE W COKpAIEHHBIC
VMOHHBIE YpaBHEHUS
XUMHUYECKUX peakuuii
MOHHOTO OOMEHAa, KpaTKHe
VOHHBIE ypaBHEHHUS
IIPOCTBIX peakiun
TUAPOJIU3a COJIEH.
XapakTepu3oBaTh 00IIHe
XMMHUYECKUE CBOMCTBA
BEIIECTB PA3JIMYHbBIX
KJIACCOB Ha OCHOBE TEOPUHU
3JIEKTPOJIMTUYECKOMN
JIACCOLIMALINM;
MOATBEPKAATh CBOMCTBA
MIPUMEPAMHU MOJIEKYIISIPHBIX
Y NOHHBIX YPaBHEHUU
XUMHUYECKUX PEAKIUH.
Pematp
AKCIIEPUMEHTAIIBHBIE

3a7]a4¥ T10 TEME.
[LmanupoBars u
OCYIIECTBIISITh HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HaOIIOCHYS,
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Pacno3naBanue
HEOPTaHWYECKHUX BEIIECTB C
MTOMOIIIBIO KaYECTBEHHBIX
peaKiMii Ha HOHBI.
JlabopamopHmuwiii onvim:
N3yuenune npu3HakoB
MPOTEKAHUS PEAKIINA HOHHOTO
oOMeHa B pacTBOpax
AIEKTPOIUTOB (C
00pa3oBaHHUEM OCaJIKa,
BEIICIICHUEM Ta3a,
00pa3oBaHKEM BOJIbI).
Ilpakmuueckas paboma:

JeaTh BBIBO/IBI 10
pe3yibTaraMm JKCIIEpUMEHTa
npu IIPOBEJICHUH

71a00paTOPHBIX OMBITOB M
NPaKTUYCCKUX PadOT.
CrnemoBaTh ipaBUiIaM
0e3omacHo paboThI B
naboparopuu pu
UCTIOJIb30BaHUN XUMUICCKOU
TIOCY/IBI 1 000PYIOBAHMS.
[TpoBOAWTH BEIYMCIICHUS 110

XUMHUYCCKUM YPABHCHUAM.

YyacTBOBaTh B COBMECTHOM
pabote

Nol. Penienue
AKCIEPUMEHTAJIbHBIX 3aJ1a4 110
TEME.

Buviuucnenus: no
YPaBHEHUSIM XUMUYECKUX
peakiuu

B Mape WJIv rpymnIe.

BricTpauBaTh pa3BEpHyTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uH(popMaIuio u3 yueOHnKa
U JPYTUX UCTOYHUKOB
uH(popMauu, B TOM YUCIE
Nutepnera

Uroro no pazneny

17
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Pasznea 2. HemeTasibI 1 UX cOeIMHEHUS

2.1

Oo6mas
XapaKTepUCTUKA
XAMHAYECCKUX
9JIEMCHTOB
VIIA-rpynmnsi.
I"amorensl

4

OO6m1as xapaKTepuCcTHKa
rajoreHoB. OcoOEHHOCTH
CTPOCHHS aTOMOB,
XapaKTepHbIC CTETICHU
okucienus. CTpoeHue u
(bu3nyecKre CBONCTBA
MPOCTHIX BEIIECTB —
rajoreHoB. XUMHYCCKHE
CBOICTBA Ha IIpUMeEPE XJIopa
(B3aumoeiicTBUE C
MeTaJlJlaMi, HEMeTaJIlaMH,
niesouaMu).  XJI0pOBOIOPO/I.
Consanast KUCJIoTa,
XUMHYECKHUE CBOMCTBA,
MOJIy4yeHUe, MpUMEHEHUE.
JeiicTBue xJjiopa u
XJIOPOBOJIOPOIa Ha OpraHu3M
YeJI0BEeKa.

Baxxnenmme XJ10puabl U UX

Hax0JICHUE B MPUPOJIC.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
OnbITHI, OTpaX)aroUme
dbuznyecKre 1 XUMUYECKHE

OO0BICHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB
HEMETAJJIOB U UX
COEIMHEHUH B Mpeenax
MaJIbIX MIEPUOJIOB U
TJIABHBIX MOJATPYIII
[Tepronnueckoil CUCTEMBI
XUMHYECKUX DJIEMEHTOB C
YYETOM CTPOECHUS UX
aTOMOB.

XapakTepu3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX
BEILIECTB TAJIOr€HOB (Ha
MpUMeEpe XJIopa) u
CJIO’KHBIX BEILECTB
(xJ10pOBOIOPO/IA, XJIOPUIA
HaATpHs), CIIOCOOBI UX
MOJTYyYEHHUsI, IPUMEHEHUE U
3HA4YE€HUE B MIPUPOJIC U
JKW3HU YEJIOBEKA.
OnpenensiTe XJA0pHUA-HOHBI
B pactBope. [limanupoBats
1 OCYIIIECTBJISITh Ha

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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CBOMCTBA I'aJIOTEHOB U UX
COeTMHEHUN (BO3MOYKHO

IMPAKTHUKC XUMHUYCCKUC
OKCIICPUMCHTHI, IIPOBOJINUTDH

UCIIOJIb30BaHNE HaOII0ICHUS, IeaTh
BBIBO/IBI 110 pe3yJIbTaTaM
BUJICOMATEPUATIOB). AKCIIEPUMEHTA npu
O3HakoMJieHHEe ¢ oOpa3LaMu IPOBEICHUH

XJIOPUJOB (TAJIOTEHUIOB).
JlabopamopHhuwiii onvim:
N3ydenue CBOMCTB COISTHOMN
kuciotsl. [IpoBenenue
Ka4eCTBEHHBIX PEaKIMii Ha
XJIOPU/I-UOHBI.

lIpakmuueckas paboma

No 2. Tlonyuenue coysiHOM
KHUCJIOTBI, U3YYEHHE €€ CBOMUCTB.

Bviuucnenusa: mo ypaBHEHUsIM
XMMHUYECKUX PEAKIUU, €CIIH
OAWH W3 pEareHTOB JIaH B

N30BITKE

Ja00paTOPHBIX ONBITOB H
IPaKTUYECKUX PadOoT.
CnenoBathb

npaBUiIaM

0e3omacHoOi paboThI

B J1abopaTopuu pH
UCIIOJIb30BaHUU
XUMHUYECKOUN MOCYIbI

U 000py0BaHUSI.
BricTpanBaTh pa3BEpHYTHIE
NMCBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HA
uH(popMaIuio U3 yueOHHUKa
Y CIIPABOYHBIX MATEPUAJIOB,
IPAaMOTHO MCIOJIb30BaTh
V3YYEHHBIN ITOHATUNHBIN
anmapar Kypca XUMHUU
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2.2

Ob6mmas
XapaKTepUCTHUKA
XUMHUYECKUX
aneMeHTOB VIA-
rpymsl. Cepa u
€€ COeqUHEHUS

OO01as xapakTepucTUKa
31eMeHTOB VIA-Tpynmsl.
Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIEHU
OKHCJICHHUS.

Crpoenue u puznueckue
CBOMCTBA ITPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBI.
AnnoTtpornHbsie MoaU(pUKaIuU
KHCIJIOPOJa U CEPHI.
XUMHYECKHUE CBOKMCTBA CEPHI.
CepoBonopol, CTpoeHue,
($u3NUecKre 1 XUMHYECKHE

CBOMCTBA.

OKcHIbI cepsbl Kak
MIPEICTaBUTEIN KHUCJIOTHBIX
OKCHJIOB.

CepHas kuciora, pu3nuecKue u
XUMHYECKHE CBOMCTBa (00IIHME
KaK

OOBsACHATH 00IIHE
3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB
anemeHTOB VIA-rpynmsl u
VX COCIMHEHUH C YUYETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh
dbusnueckue u
XMMHUYECKUE CBOMCTBA
IPOCTOTO BELIECTBA CEPBI
" €€ COeTMHEHUN
(cepoBOIOpO/Ia, OKCUIOB
CEpBbI, CEPHOM KUCIIOTHI,
cynb(haToB), CIIOCOOBI UX
MOJTy4YEHUsI, MPUMEHEHHUE
Y 3HAUYECHUE B IPUPOJIE U
YKW3HU YEJIOBEKA.

Onpenensite HaJIN4He
cylbGhaT-uoOHOB B
pacTBope.

OOBACHATDH CYIIHOCTD
AKOJIOTHUECKUX

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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MPEICTaBUTEINS Kilacca KUCIIOT
U crienuduueckue).
XUMHUYECKHUE PEAKIIUH,
JIeKalllue B OCHOBE
IIPOMBIIUIEHHOTO CcI1oco0a
MOJIYYeHUS] CEPHON KUCIIOTHI.
[Ipumenenue. Conu cepHOil
KHCJIOTBI, KAUeCTBCHHAS
peakius Ha Cyib(aT-uoH.
Haxoxnienue cepol u €€
COEIMHEHUN B IPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHE
OKPYKaIOIIEN Cpeibl
COCJIMHEHUSMH CEPBI
(KUCIIOTHBIE HOXK/IH,
3arpsi3HCHHE BO3AyXa U
BOJIOEMOB), CITOCOOBI €T0
MIPEIOTBPAITCHUS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
O3HakomileHHE ¢ 00pa3lamMu
CEpBI U €€ COCTMHECHUAMU
(BO3MO’KHO HCIIOJIB30BaHUE
BHUJICOMATEPUAJIOB).
HaGmronenue npornecca

npo0Jem, CBSI3aHHBIX c
nepepadoTKON  COeAMHEHUN
CEPBL.

[lmanupoBats u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTEL HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI TTO
pe3yabTaTaM dKCIEepUMEHTAa.
CremoBath npaBuiam
0e3omacHoM paboThI B
nabopaTopuu Mpu
MCIIOJIb30BaHUU
XMMUYECKOW MOCYbI U
000opy10BaHUS.
[IpousBoauTh

BBIYUCJICHUS 10
XUMHUYECKUM

YpaBHEHHUSIM.

Hcnons3oBaTh npu
BBITIOJITHCHUH YIE€OHBIX
3aJITaHUU TEKCTHI

y4eOHHKa, CIIPaBOYHbBIE
MaTepuabl
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oOyTIIMBaHMs caxapa Mo/
EeUCTBUEM
KOHUEHTPUPOBAHHON CEPHOMN
KHUCJIOTBI.

JlabopamopHhvie onvimoi.
N3ydyeHne XuMU4IeCKux
CBOMCTB pa30aBICHHOM
CEPHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHOM
peakiuu Ha CcyJb(aT-uoH U
HaOJII0/ICHNE MpU3HaKa eé
MPOTEKAHUS

(ITepuoanueckyto cucTemMy
XUMHYECKHUX 3JIeMEeHTOB /1.
N. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUN PsiT
HaIpsHKEHUN METaIIOB).
Hcnonp30Bath pu
BBITIOJTHEHNUH YICOHBIX
3aJJaHUAN U B MPOLIECCE
HCCIIEI0BATEIbCKOM
JIEATEIIbHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHMUS,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcol MHTEpHETA
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2.3

Oo0mas
XapaKTEPUCTHKA
XUMHUYECKUX
snemMeHToB VA-
rpynnsl. A3or,
docdop u ux
COCIMHEHUS

OO61ast xapakTepucTHKa
AJIIEMEHTOB V A-TpyIIIIbI.
Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCIICHUS.

A30T, pacpocTpaHEeHHUE B
npupojie, Gu3nYECKue 1
XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMuak, ero (pu3nuecKue u
XUMHUYECKUE CBOMCTBA,
IIOJIy4EHHUE U IPUMEHEHHUE.
Conu aMMOHMS, MX
bu3nYecKue 1 XUMHYECKHE
CBONMCTBA, IPUMEHECHHUE.
KauecTBeHHas peakuus Ha
MOHBI aMMOHHUSI.

A3oTHas KucjoTa, eé
noJIy4eHue, Pu3ndecKue u
XMMHUYECKHE CBOMCTBA
(oOrmue Kak mpeacTaBuTeNs
KJIacca KHCIIOT U
crienuuyecKue).
Hcnonb30BaHre HUTPATOB U
COJIEMl aMMOHUS B KQUECTBE
MUHEpaIbHBIX YIOOpEHUH.

OOBsICHATH 001ITHE
3aKOHOMEPHOCTH B
V3MEHEHUH CBOMCTB
3JEMEHTOB VA-TpynIisl U

UX COCITMHEHUM C yUETOM
CTPOCHUS UX aTOMOB.
XapaxkTepu3oBaTh
bu3nUecKue 1 XUMUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB
azota u ¢ocdopa u ux
COeIMHEHUN (aMMHaKa, COJIeH
aMMOHMSI, @30THON KHUCJIOTHI,
HUTPATOB, OKcuaa docdopa
(V) u dpochopHOil KUCITOTHI,
dbocdatoB), cmocoObI HX
MOJTy4YeHUsl, MPUMEHEHUE U
3HAYEHUE B MPUPOJIEC U KU3HU
yenoBeka. OnpeaensiTh HOHBI
aMmMoHUs U (hochaTHOHBI B
pacTBope.

OOBACHATDH CYIIHOCTD
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C

HaX0XXJICHUEM

COE€IMHEHUN a30Ta U

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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XUMHUYECKOE 3arpsi3HEHUE
OKPYXKaIOIIEN CpeIbl
COCTMHCHHSIMH a30Ta
(KUCIIOTHBIE A0,
3arpsi3HEHUE BO3/IyXa,
MOYBBI U BOJIOEMOB).
docdop, aAIOTPOIHBIE
moaudukamnuu Gocdopa,
(bU3UYECKUE M XUMHUECKHEC
cBoricTtBa. Oxcua docdopa
(V) u pochopnas kucnora,
dusnueckue u

docdopa B okpyxaromei
cpene.

[Imanunposars u
OCYIIECTBIISATh HA MPAKTUKE
XUMHUYECKHUE FKCIIEPUMEHTHI,
IPOBOJIUTH HAOIIOACHNUS,
JIeNIaTh BBIBOJIBI T10
pe3yJibTaTaM 3KCIEpUMEHTa
IpU TTPOBEICHUH
1a00paTOPHBIX OMBITOB U
IPaKTUYECKON pabOTHI.
CnenoBathb npaBUIaM
0e3omacHoi paboThI B
nabopaTopuu
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XUMHUYECKUE CBOIICTBA,
MOJIy4eHHE.

Hcnons3oBanue ¢ocdaToB B
KaueCcTBe MUHEPATBHBIX
ya00peHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
O3HaKOMJIEHHE C
(bu3NYeCKUMU CBONCTBAMU
a3oTta, ¢pocdopa u ux
coeMHEeHUM (BO3MOYKHO
HCIIOJIb30BaHUE
BHUICOMATEPUAIIOB).
O3HakomiIeHHE ¢ 00pa3iamMu
a30THBIX U (OCHOPHBIX
yA0OpEHUi.

[Tonyuyenue, cobupanue,
pacrio3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaKa.
B3aumonerictBue
KOHIEHTPUPOBAHHOW a30THOMU
KHUCJIOTBI C M€JIbIO (BO3MOKHO

IIPU UCIIOJIb30BaHUH
XUMHYECKOU MOCYIbI U
00opy10BaHUS.

[IpownsBoauTh

BBIYMCJICHUS 110

XUMHYCCKUM

YpaBHEHHUSIM.

Hcnonb3oBaTh npu
BBITIOJTHEHUU YYEOHBIX
3aJJaHuM TEKCThI

y4eOHHKA, CIIPAaBOYHBIE
MaTeprabl

(IepUOIMYECKYIO CUCTEMY
XUMHUYECKUX 3aemenToB 1. U.
MenneneeBa, TabIuIry
PacTBOPUMOCTHU KHUCJIOT,
OCHOBaHHUM M COJIeH B BOJIE,
BJICKTPOXUMUYECKUH PAJT
HaIpsHKEHUI METaJIOB)
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UCITI0JIb30BAaHUE
BUJIEOMATEPHUAIIOB).
JlabopamopHvie onvimol:
[IpoBeneHne Ka4eCTBEHHBIX
peaKkiyii Ha KIOH aMMOHHUS U
dochar-uoH, U U3y4YEHUE
IPU3HAKOB MX IPOTEKAHUSI.

lIpakmuuecxas paboma

Ne 3: TlonyueHue ammuaka,
M3y4YE€HUE €T0 CBOMCTB.
Buviuucnenus: no
YPaBHEHUSIM XUMUUYECKUX
peakiuu
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2.4

Oobmas
XapaKTEepUCTUKA
XUMHUYECKUX
aneMeHTOB [VA-
IpyIIIBL. YTIIEpOL
Y KPEMHUH, U UX
COECTMHEHNS

OO11as xapakTepucTuKa
anemeHToB [VA-rpynnsl.
Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTePHbIE CTEIICHU
OKHCJICHUSI.
Yraepon,

Mo U (UKaINH,

AJTOTPOITHEIE

pacnpocTpaHEeHUE B IPUPOJIE,
buznuecKkue U XUMHYECKHUE

CBOICTBA. AncopOrus.
KpyroBopor yriepoma B
IPHUPOJIE.

Oxkcupsl yriepoaa, ux
bu3MYecKue 1 XUMHUECKHE
CBOMCTBA, JICHCTBUE HA
JKUBBIE OPTaHU3MBI,
MOJyYE€HHE U IPUMEHEHHUE.
DKOJIOrHYecKue NpooIIeMBl,
CBSI3aHHBIC C OKCHIOM
yriepoaa (IV), runoresa
1J100aJIbHOTO MOTETICHUS
KJINMaTa, NapHUKOBBIN

s dekr.

VYrojbHas KUCJIOTa U €€ COJIH,
ux (U3NYECKUE U XUMUYECKHE

OOBsICHATE O0IITHE
3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB
anemeHToB [VA-rpynnel u
UX COCIMHEHUU C YUYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOWCTBA MPOCTHIX BELIECTB
yriiepoaa U KpEMHHUS U UX
COEJIMHEHU (OKCHIOB
yIJIEPOIa, YTOJIbHOU
KHUCJIOThI, KApOOHATOB,
OKCHJa KpEMHUS,
KPEMHHEBOW KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX
MOJIYYEHHUsI, IPUMEHEHUE U
3HAYEHHE B IIPUPOJE U KU3HU
yesioBeka. OOBACHSTH
MIPUYUHHO-CJIECTBEHHYIO
CBSI3b: CTPOCHHE BEIECTBA —
CBOWCTBA — IPUMEHEHUE —
Ha NpUMEpax COCIUHEHUN
YIJIEPOJIA U KPEMHUS.

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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CBOMCTBA, OJy4YEHUE U
IPUMEHEHUE.

KauecTBeHHas peakuus Ha
KapOOKaTHOHBI.
Hcnonp3oBanue kapOoOHATOB
B OBITY, MEIUIINHE,
MIPOMBITIUICHHOCTH U
CEIIbCKOM XO3SIMCTBE.
[TepBOHaYAIbHBIC TOHSATHUS
00 OpraHNMYEeCKUX BEIIECTBAX
KaK O COCMHEHMSIX
yriepoja (MeTaH, 3TaH,

Onpenensats kKapOOHAT- U
CUJIMKAT-UOHBI B PAaCTBOPE.
OOBICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXICHUEM
YTJIEKHUCIIOTO Ta3a B
OKpYXaroUIen cpee.
[TonTBep:k1aTh 0COOEHHOCTH
COCTaBa OPraHMYECKUX
BEILECTB [IPUMEPaAMu
IPOCTBIX COEAMHEHUN (METaH,
3TaH, 3TUJIEH, alleTUIIEH,
3TaHOJ, MNIMLEPHH, YKCYCHas
KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCIUHEHHI

yriiepoaa u
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ATUJICH, alleTUJIEH, 3TaHO,
IIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHbIE HCTOYHUKHU
yTIE€BOJ0POAOB (YTOb,
IPUPOJIHBIN ra3, HePTh),
MPOJYKTHI UX TIEPepadOTKU
(OeH3uH), UX pOJb B OBITY U
npombinuieHHOCTH. [ToHsTHE 0
OMOJIOTUYECKU BaYKHBIX
BEILIECTBAX: XKUpax, OeiKax,
yTaeBoJax — U UX PO B
JKW3HU YeJIOBEKa.
MarepuanbHO€ €IUHCTBO
OpTraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHUU.
Kpemnuii, ero pusnveckue u
XMMHUYECKHE CBOMCTBA,
MOJIyYE€HHE U IPUMEHEHHE.
CoenuHeHUs! KpEMHHUS B
npupoje. O0mue
MIPEICTABICHUS 00 OKCHUJIC
kpemuus (IV) u kpemHueBoi
KHUCJIOTE.

OpraHUYECKUX BEIIECTB.
OmnwuceIBaTh POJIb OEIKOB,
’KUPOB U YTIEBOJOB B
(GYHKIMOHUPOBAHUU JKUBBIX
OpraHU3MOB, COCTaB
MPUPOIHBIX UCTOUYHUKOB
YTIIEBOJOPOIOB, UX POJIH B
OBITY ¥ IPOMBIIIJICHHOCTH.
[IpoBOMNTE BBIYUCICHUS TIO
ypaBHEHUSIM XUMHUYECKUX
pEaKIMU.

[ImanupoBats
OCYIIECTBJIATH Ha TIPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI 110
pe3ynbTaTaM 3KCIepUMEHTa
MIPH TIPOBEICHUN
71a00paTOPHBIX ONBITOB U
MPaKTUYECKUX PaboT.
CnenoBaTh npaBuiiam
6e30macHoOi paboThHI B
nabopaTopuu Mpu
WCITIOJIb30BAaHUU

XUMHUYECKOU MOCYIbI U
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CHUIMKaThI, UX UCIIOJb30BaHHE B
ObITY, MEJUIIMHE,
MIPOMBITIUICHHOCTH.
Baxnenmme ctpouTenbHbIE
MaTepualbl: KepaMHuKa, CTEKIIO,
LIEMEHT, OCTOH, >KeJIE300€TOH.
[IpoGnembl Oe30macHoro
WCITOJIb30BAHUS CTPOUTEITHHBIX
MaTepUaJioB B MOBCEIHEBHOM
JKU3HHU.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
Moaenu KpuCcTaINIMYECKUX
pEeLIETOK

00opy10BaHUS.
Hcnonp30Bath pu
BBITIOJTHEHUU YYEOHBIX
3aJlaHUN TEKCThI

y4eOHHKA, CIIPaBOYHBIE
MaTepHuaibl
(ITepuoguueckyro cucteMy
XAMHUYECKHUX 31aemeHToB 1. U.
MenneneeBa, Tabauily
PacTBOPUMOCTHU KUCJIOT,
OCHOBaHHUM M COJIEH B BOJE,
ANEKTPOXUMUYECKUH Pl
HaIpPsHKEHUN METAJLIOB)
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anmMasa, rpadura, QyiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM
aicopOIMU PACTBOPEHHBIX
BEIICCTB

AKTUBHPOBAHHBIM YTJIEM U

YCTPOMCTBOM MPOTUBOra3a.

O3HakOMJIEHHE C IPOAYKIIHEH
CUJIMKATHOUW MPOMBIIIIICHHOCTH
(Buneomarepuansl: cuiiukaTHas
MPOMBIIIUIEHHOCTB ).

Moaenu Moiekyn

OpraHNYCCKHX BCIICCTB.

Jlabopamopnuwiii onvim:
[Tonyuenue, coOupaHue,

pacrio3HaBaHUE U HW3YUYCHHUE
CBOMCTB YTIJIEKMCJIOr0O Trasa.
[IpoBeneHne  KayeCTBEHHBIX
peakiuii Ha KapOoHaT WU
CUJIMKAT-UOHBl U U3Yy4YCHUE
MIPU3HAKOB UX MPOTEKAHMUS.

Ilpaxmuueckue pabomul:
Ne 4. TlosmydeHue yrieKUCIOro

ras3a, U3y4eHHue €ro CBOMCTB.
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Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10
Teme «Baxuenme
HEMETaJlJIbl U UX COCTMHCHMSI
Bviuucnenus: no ypaBHEHUSIM
XAMHUYECKUX PEaKIUn

Hroro no pazneny

25
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Paszgea 3. MeTaliibl M X COeAMHEHUSA

3.1

OO01me cBOMCTBA
METAJUIOB

4

OO61ast xapakTepucTHKa
XUMUYECKUX DJIEMEHTOB —
METaJJIOB Ha OCHOBaHUM MX

noJjioxkenus B [lepuoanueckon

CHUCTEME XUMHUYECKHUX
3JIEMEHTOB

J1.1. Menneneena u
cTpoeHus atoMoB. CtpoeHune
MeTauioB. Merammueckas
CBSI3b W METaJuIM4ecKas
KPUCTAJJINYECKAsl PEIIETKA.
DIJIEKTPOXUMHUYECKUH PsiJT
HaNpsHDKEHUM METAJLIOB.
du3NveCcKre U XUMHUECKHE
cBolicTBa MeTayioB. Oo1ue
CIOCOOBI MOTYYEHUS
MetauioB. [loHaTue o
KOPPO3UU METAILJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI
ux oT Koppo3uu. CriaBbl
(cTanp, 4yryH,
TIOpATIOMUHUN, OpOH32a) U
UX IPUMEHEHUE B OBITY U
IPOMBIILJIEHHOCTH.

PackpbiBaTh cMbICH
U3y4aeMbIX TOHATHHI U
MPUMEHSITh 3TU TOHSTUSA TIPU
OMHCAaHUM CBOMCTB BEIIECTB
Y UX TIPEBPALICHUMN.
OOBICHATH 00IIIHE
3aKOHOMEpPHOCTH B
U3MEHEHUH CBOMCTB
3JIEMEHTOB METAJIOB M MX
COCIMHEHUN C YYETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTb CTPOCHUE
METAJLIOB, OOII[1E
bu3nYecKre U XUMUYECKUE
CBOMCTBA METAJIJIOB.
XapakTepu3oBaTh 00IIHe
CIOCOOBI MOTYYEHUS
METaJIJIOB.

OnuceIBaTh CIIOCOOBI 341U ThI

METAJIJIOB OT KOPPO3HH.
Crnenoarb npaBuiaaM
0e3omacHoil paboThI B
nabopaTopuu pu

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pasIel METAIIJIOB |

cruiaBoB. M3yuenue
pe3yNbTaTOB KOPPO3UU
METaIOB (BO3MOKHO
UCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).
JlabopamopHvie onvimei:
O3zHakomiieHHE € 00pa3namu
METaNIOB U  CIUIABOB, HX
(pU3HMYECKUMU CBOMCTBAMH.

HCITOJIb30BAHNHM XUMHUYECKOU
MOCy1bl U 000PYyI0BaHUS.
[Tpou3BOAUTH BEIYUCICHUS
110 YpaBHEHUAM
XUMHUYECKUX PEaKIIUH,
€CJIU OJINH U3 PEareHTOB
COAEPKUT MPUMECH.
YyacTBOBaThH B
COBMECTHOH paboTe B
nape ujiu rpymre.
Hcnons3oBaTh npu
BBITIOJTHEHUN YYEOHBIX
3a/IaHU TEKCThI yueOHUKa,

Buviyucnenus: mo
YpPaBHEHUSIM XUMHYECKHUX
pEeaKLMii, €CIU OAUH U3
peareHTOB COAEPIKUT
pUMECH

CIIPaBOYHBIE MaTepHUaIbI
(ITepuoauueckyro cuctemy
XUMHYECKHX 3jemenToB 1. H.
Menneneesa, TabauIry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHHUM U COJIEH B BOJIE,
BJICKTPOXUMUYECKUH PSJT
HaIpsHKEHU METAIIOB)
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3.2

Baxueiimune
METAJUIbI U UX
COEIMHEHUSA

16

[[{enounkie METAJIIIbL:
MOJI0KCHHUE B
[lepnoanueckon cucreme
XUMHYECKHUX 3emeHToB 1. 1.
MenpeneeBa, CTpOEHUE UX
aTOMOB, HaX0KJICHHUE B
npupone. Gusnyeckue u
XHMHYECKHE CBOMCTBA (Ha
MIpUMEpPE HATPUA U KaJln).
OKcuibl ¥ TUAPOKCUIBI
Hatpus U Kanus. [I[pumenenue
IIIEJIOYHBIX METAJIJIOB U UX
COCJMHCHMHU.
[[{erouHO3EMENBHBIE METAJLIIbI
MarHui M KaJbLUM: TT0J0XKCHUES
B [lepnoanueckoii cucreme
XUMHYSCKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHUE
UX aTOMOB, HaX0XKJICHUC B
npuponae. Pusnyeckue u
XUMHYSCKHE CBOMCTBA Maraus
U Kanablysa. Baxxuenme
COeMHEHUS Kaablus (OKCHUI,
TUAPOKCHUJ, coJin). KECTKOCTh

OO0BICHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHCHUU CBOMCTB
DJIEMEHTOB METAJIJIOB U MX
COCJIMHEHUH B TPYIINax C
y4ETOM CTPOCHUS UX ATOMOB.
XapaxkTepu3oBaTh
bU3UYECKUEe 1 XUMUYCCKHE
CBOMCTBA MPOCTHIX BEIIESCTB
METAJUIOB M UX COCTUHECHUU
(OKCUIOB, THAPOKCHJIOB,
COJICH ), CITOCOOBI MX
MOJy4YEeHUs, MPUMEHEHUE U
3Ha4YEHUE B MPUPOJIC U KU3HU
YyeJI0BeKa. Y CTaHaB/IMBATh
MPUYUHHO- CJICJCTBEHHYIO
CBSI3b: CTPOCHME BEIIECTBA —
CBOWCTBA — MPUMEHEHUE —
Ha MpUMepax U3y4aeMbIX
BemiecTB. Pacro3naBars ¢
ITOMOIIBIO KAYeCTBEHHBIX
peakuii HOHbI METAJIJIOB:
MarHHs, KaJIbIHs, aJIOMUHUA,
1HKa, xenesa (II) u xxenesa
(1I1), memu (1),

http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
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BOJIBI U CIIOCOOEI €€
yCTpaHEHHS.

ATIOMMHMI: TIOJIOKCHHE

B [lepuoanyeckoint cucreme
XUMHYECKHX

Jloka3piBaTh aM(OTEpHBII
XapakTep OKCHUJIOB U
THIPOKCHUIOB ATIOMHUHHUS U
[UHKA.
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anemenToB [[.1. MeHnneneena,
CTPOEHHE aTOMAa, HAXOXKJICHUE
B npupojie. duznueckue u
XHMHUYECKHE CBOMCTBA
aTIOMUHUSA. AMQPOTEpHBIC
CBOICTBA OKCHJIa U THAPOKCHUIA
amomunus. JKeneso:
noJiokeHue B [lepuoandeckon
CHUCTEME XMMHUUYCCKUX
anemenToB [[.1. MeHaeneena,
CTPOEHHE aTOMAa, HAXOXKJICHUE
B nipupoje. Duznueckue u
XUMHYECKHE CBOMCTBA JKeJIe3a.
OKcuibl, TUAPOKCHUIBI U COJIH
xenesa (I1) u xxenesa (III), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMO/ICHCTBHUS
OKCHJIa KaJIbIUs U HATPHS C
BOJI0M (BO3MO>KHO
WCITOJIb30BaHUE
BHUJICOMATEPUAJIOB).
OxkpaivBaHue MiaMeHu
WOHAMU HATPHsI, KaJIHsI |

[LmanupoBats u
OCYILECTBJISITh HA MTPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI,
JIETIaTh BBIBOJIBI IO
pe3yabTaTaM 3KCIepUMEHTA
IIPU IPOBEACHUN
7a00pATOPHBIX OMBITOB U
MPaKTUYECKUX PabdoT.
CnenoBaTh npaBuiiam

0e3omacHoOi paboThI B
naboparopuu mpu
UCIIOJIb30BAaHUU
XUMHYECKOU MOCYBI U
000opy10BaHUS.
ITpownsBOaUTH
BBIYHCIICHHUS 110
XUMHYECKUM
YpaBHEHUSIM.
YyacTBOBaTH B
COBMECTHOM paboTe B
nape Wid rpynie.

BricTtpauBath pa3BEpHyTHIE
[NUCBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
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KaJIbITUS (BO3MOYKHO
HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB)
Hccaenosanue cBONCTB
JKECTKOM BOJIBI.

IIpouecc ropenus xenesa B
KHCIIOPOJIE

(BO3MOKHO

HCITOJIb30BaHHE
BHUJICOMATEPUAJIOB).
JlabopamopHhvie onvimol.:
IIpoBeneHne Ka4eCTBEHHBIX

peakiuii Ha MOHBI (MarHus,
KaJIbIIHS, aTFOMUHHS,

nHpopMaruio U3 yueOHUKa U
CIIPABOYHBIX MAaTEpPUAJIOB,
IPaMOTHO MCTIOJIH30BaTh
W3YYEHHBIN MOHATUNHBIN
ammapar Kypca XuMUHU
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1nuHKa, xxenesa (1) u xenesa
(IIT), meam

(IT), onucanue NpU3HAKOB UX
MPOTEKAHMUSI.

HccnenoBanue aMm(pOTepHBIX
CBOMCTB T'UJIPOKCHUIA
AJTIOMUHUS U TUAPOKCHUIA
IIMHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKécTtkocTh BOJBI 1
METOJIbI €€ YCTPAHECHUS.

No 7. Pemienue
AKCIIEPUMEHTAJIBHBIX 3a]1a4
o teme «Bakuenmniue
METaJUIbI ¥ KX COCTUHCHHUSY.
Buiyucnenus: o
YPaBHEHUSIM XUMHUYECKUX
pEeaKIui, €CIIu OJIUH U3
peareHToB JlaH B U30BITKE
WJIA COJICP)KUT IPUMECH;
MacCOBOH JIOJIM BBIXOJia
MPOAYKTa pEaKIIUU

Hroro no pazneny

20
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Paznen 4. XuMus u okpy:kamomas cpeiaa

4.1

XUMUSA 1
OKpyXaromias cpeaa

3

BemecTBa n marepuansl B
MTOBCEIHEBHOMN KU3HU
YEJI0BEKA. bezonacHoe
HCIIOJIb30BaHUE BEIIECTB U
XUMUYECKUX pEaKUuid B
owiTy. IlepBas momorb npu
XUMUYECKUX  OXOrax H
OTpPABJICHUAX. XUMHUYECKOE
3arpsi3HEHHUE OKPYIKaIOIIEeH
cpenbl (npenenbHas
JOMYCTUMasi KOHIIEHTPALIHS
BeliecTs. Poip XUMHH B
PEIIEHUH  HKOJOTHYECKUX

npo0em.

XapaxkTepu3oBaTh pPOJIb
XUMHH B PA3JIUIHBIX
cdepax AesTeIbHOCTH
JIF0JICH, OCHOBHBIC
BEILECTBA U
MaTepualsbl,
IIPUMEHSIEMBIE B KU3HU
COBPEMEHHOI0
YeJI0BeKa.

OOBICHATD yCIIOBUA

0e30I1aCHOI0 MCII0JIb30BAHUS

BELIECTB U XUMUYECKUX
peakuuii B ObITY.

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/9/
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Xumuueckuii IKcnepumenm: | AHAIM3UPOBATH U

Hemoncmpayuu: KPUTHYECKU OLICHUBATh

N3yuyenue 00pa3noB | HHGOPMALUIO O BIUAHUM

MaTEpUasoB (CTEKIIO, CIUIaBbl | POMBIIIICHHOCTH,

METaJUIoB, MOJIMMEPHBIE | CEIIBCKOTO X0341CTBa,

MaTepurabl) TpaHCIIOpTa U JIp. Ha
COCTOSIHUE OKPYKarolen
CpenBbl.

YMeTh OKa3bIBaTh MEPBYIO
MOMOIIb TPY XUMUYECKUX
0’KOTax M OTPABIICHUSIX.
[IprHMMaTE yyacTue B
o0cyxIeHn” mpoodieM
XUMHUYECKOU U
3KOJIOTUYECKOMN
HaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3UIIUIO 110 TTpobJIieMe U
npeaiaratb BO3MOMXHBIE
IIyTU €€ peILECHUs

Uroro nmo pazneny: 3
PesepBHOE Bpems 3
OBILIEE YMCJIO YACOB| 68
[10 ITPOIT'PAMME
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