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[TOACHUTEJIbHAS 3AIINCKA

ApnanTupoBaHHas pabodas mporpamMma IO XUMUU JUJII  OOyYaroluxcs C
3aiep Kol Ticuxudeckoro pasputus (manmee — 3[IP) Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHusl  MOATOTOBIEHA Ha  OCHOBe  DenepanbHOrO  roCylapCTBEHHOIO
00pa3oBaTeNbHOTO  CTaHJapTa  OCHOBHOro  oOmero  oOpaszoBanusi  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
a/IalITUPOBAHHOM 00Pa30BaTENBHON MPOrPaMMbl OCHOBHOTO 001ero o0pa3oBaHMs AJIs
00yJaromuxcsi ¢ OrPaHMYCHHBIMU BO3MOKHOCTIMHA 310poBbsi MBOY IlIkomer Ne87 r.o.
Camapa.

Yyebnsiii  npeamer — «XUMHUS»  BXOJUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIpEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOTO OO0pa30BaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAay4YHOW KApTUHBI MHUpA, CO3JAHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJMMBIX JJI MOBCEIHEBHOW »W3HU, HABBIKOB 370POBOT0 M 0O€30MMACHOIrO0 JIJIst
YelloBeKa U OKpYyXkaroled ero cpeabl oOpa3a >KU3HU, a TakKe B BOCHUTAaHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coONo/IecHneM TMpaBWil Oe30macHOM paOOThl MpPU  BBINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMUMUU C JIPYTUMH IpeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYECKON XUMHUH.
['maBHO# naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OIOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOIIUXCs M UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca MpPeICTaBICHbl OCHOBOIOJIATaloUe XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIONIME HM3YYEHUE COCTaBa M CTPOEHUS BEILECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPaBICHUS UMU
B LIEJISIX MTOJTYYCHHS BEIIECTB U MAaTEPUAJIOB.

TeopeTH4ecKyt0 OCHOBY M3Y4YEHUsI HEOPraHUYECKOW XUMHUHU COCTABJISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuommuecknii 3akoH .M. MenneneeBa ¢ KpaTKumu
CBEJICHUSIMU O CTPOCHHUM aToMa, BHUJAX XHUMHUYECKOH CBS3U, 3aKOHOMEPHOCTSIX
MIPOTEKAHUS XUMUYECKUX PEaKIUH.

B u3yueHun kypca 3HauuTeIbHASI POJIb OTBOJAUTCS XUMHUUECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX U JIA0OpATOPHBIX pPabOT, OIMUCAHUIO PE3yJTbTATOB
YYEHHYECKOTO JKCIEPUMEHTa, COOJIOICHUI0O HOPM U TIpaBWi Oe30macHOi paboThl B
XUMHUYECKOM JIab0opaTOpHH.

Peanuzanusi ;aHHON MPOTPaMMBI B POIECCe 00YUEHUS MTO3BOIUT 00YyJarOITUMCS
c 3IIP ycBOUTH KJIIOYEBBIE XMMHUYECKHWE KOMIIETEHLIMH W TMOHSTH POJIb U 3HAUEHUE
XUMUHU CPEJI JIPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHIO Yy OOYYArOMIMXCS HAyYHOTO
MHUPOBO33pPEHUS, OCBOCHUIO OOIIEHAYYHBIX METOJIOB (HAOIIOJEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
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3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBA3SIX € Ipeameramu «OKpyKarouui
mup», «dusuka», «buonorus», «l'eorpapus», «Marematuka» u Qopmupyer
KOMIIETEHIIUH, HEOOXOAMMBIE Ui HPOAODKEHHs oOpa3oBaHuss B oOjacTu
€CTECTBEHHBIX HAYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHMs, (PYHKIMOHAIbHOM TI'PaMOTHOCTH, YMEHUs
BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBaTh HHPOPMALIMIO, NPEACTABICHHYIO B
pa3nuuHbiX (opMax. 3HAYMMOCTh MpEAMeTa ISl Pa3BUTUSA KU3HEHHON KOMIIETEHIIUU
oOyvarormxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XHUMHYECKHX 3HAHU,
HEOOXOJUMBIX JIJIsl MOBCEJHEBHOW XU3HW; HABBIKOB 3/JI0POBOTO M 0€30MacHOrO MAJis
YesloBeKa M OKpPYXKarollel ero cpenbl odpasa >Ku3HH;, (POPMUPOBAHUU IKOJIOTUUECKON
KYJbTYpBI.

[Iporpamma oTpa)kaeT coAep)KaHHe OOyYEHHsI NpeIMeTy «XUMHUS» € YYETOM
0co0bIX 00pa3zoBaTenbHbIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XUMHs HPEJICTaBISET ONPECICHHYI0 TPYIHOCTh Ul 00YYaroIIUXCs C
3IIP. D10 cBsi3aHO C OCOOEHHOCTSMU MBICIUTENIBHON JIE€ATENbHOCTH, EPUOINIECKUMU
K0J1e0aHUSIMU BHUMaHUS, MaJIbIM 00bEMOM NaMSTH, HEJOCTATOUHOCTBIO OOIIETO 3amaca
3HAHWM, MOHWKCHHBIM IT0O3HABATEJIBHBIM HHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jis mpeoposeHusl TPyAHOCTEH B H3YYEHHM YydeOHOro mnpeamera «XuMHs»
HeoOxoAMMa ajganTanus o0beMa M XapakTepa yueOHOro Marepuaia K M03HaBaTeIbHbIM
BO3MOKHOCTSIM JAHHOW KAaTErOpuM OOYyYarolIUXCs, YYET UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMHM HEOOXOJUMO OCYIIECTBISATH B3aUMOJEHUCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuaig peKOMEHAYETCS M3y4daTh B IPOLIECCE NMPAKTUUYECKOU
NEeATENbHOCTH. BO3MOXKHO BBIIEIEHUE OTIEIBHBIX YPOKOB Ha PELICHUE 331a4 B CBA3H
CO CJIO)KHOCTBIO aHanm3a Tekcra odOyvarommmuca ¢ 3I[IP. Opranunyeckoe e€IUHCTBO
NPAKTUUYECKOM M MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIMUXCS HA YpOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSETCS M3YUCHHIO «CKBO3HBIX)
NOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3a7aun U3yyeHus yueOHOro npeamera « XuMHush»

OO6mue nenu u3ydeHus ydeOHoro mpeamera «Xumus» mnpenacrarieHsl B OOl
OOO. OHu axkTyalu3MpOBAHBI C YYETOM HOBBIX NMPHOPUTETOB B CUCTEME OCHOBHOI'O
oOmero o00pa3oBaHMs, HAMPaBICHHOCTH OOYYEHHMsS HAa pa3BUTHE M CaMOpa3BUTHE
JUYHOCTH, (OPMHUpPOBaHUE €€ MHTEIeKTa M 00uIel KyiabTypbl. OOydeHUE YMEHHIO
YUUTBCS W MPOAODKATH CBOE 00pa30oBaHUE CAMOCTOSITENIbBHO B HACTOSIIEE BpeMs
ABIIIETCS OJHOM M3 BaXHEWIMX (YHKUUN Y4eOHBIX IMPEIMETOB, B TOM YHCIE H
«XUMUM».

Jna oOyuatomuxcst ¢ 3I1P, tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTebHYIO porpammy,
JOMHUHUPYIOLIEE 3HAYEHNE MPUOOPETAIOT TAKHUE 1IN, KaK:
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dbopMHUpOBaHWE  WHTEIUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PEIICHHUM, CTIOCOOHOM aIanTUpOBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HAIPaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMaruyeckoe NPHOOIICHUE YdYalluxcs K
CaMOCTOSITENIbHOW MO3HABATEIbHON JIEATEIIBHOCTH, HAYYHBIM U MPAKTUYECKUM METOAAM
no3HaHusA, GOPMHUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMMUH;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYy4arOIIUMUCS
OTIBITA PA3HOOOPA3HOM JESITCIILHOCTH, TIO3HAHUS U CAMOTIO3HAHMS, KITFOUYEBBIX HABBIKOB
(KITF0OYEBBIX KOMIETEHIINUN ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMYHBIX BUJIOB
NEATEIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATh W OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpPA
Ha OCHOBAHWU 3HAHUH U OMBITA, MOJYYCHHBIX MPU U3YYEHUU XUMHUH;

dbopmupoBaHue y OOydYarOIIMXCsl TYMAaHUCTUYECKUX OTHOIICHUM, MOHUMaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUWA i1 BBIPAOOTKH SKOJIOTMYECKH 11e7eco00pa3HOro
MOBEICHUS B OBITY M TPYIOBOM JIEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY’KarolleH IIPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHMsI OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHHUS.

Kypc HanpaBiieH Ha pelieHue cleayronmX 3a1a4, 00€CIeurnBaroNNX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JCSATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

dbopMupoBaHUE TI€PBOHAYAIIBHBIX CHCTEMATU3WPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUSIX U TPAKTUUECKOM MPUMEHEHUHN; OBJIaJICHUE TTOHATUMHBIM
anmnapaTtoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKHX MPEBpPAlICHUNA HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTHX SIBJIE€HHUM XWUBOW M HEKUBOW NPUPOIBI;
yOIyOJieHHe TIPEICTABICHU O MaTepUaIbHOM €IUHCTBE MUPA,;

OBJIaJICHNE OCHOBAMU XUMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIIEHWBATh XU3HEHHBIC CUTYallUM, CBSI3aHHBIE C XUMHEH, HaBBIKAMHU
0e30macHOr0 OO0pallleHus ¢ BEIIECTBAMH, HMCIOJIb3YEeMBbIMH B TOBCEIHEBHOW >KU3HH,
YMEHUEM aHaJU3UpOBaTh M IUIAHUPOBATH JKOJIOTHYECKH O€30IMacHOe TOBEACHUE B
LEJISIX COXPAHEHUS 37I0POBbSI U OKPYKAIOIIEH Cpe/Ibl;

dbopMupoBaHUE YMEHUN yCTaHABIMBATH CBSI3U MEX]y peaJibHO HAOII0MaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA M TIPOIIECCAMU, TTPOUCXOISIIUMU B MUKPOMHUPE, OOBSICHATH
MIPUYMHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE OIBITA UCIIOIB30BAHUS PA3IMYHBIX METOJIOB M3YUYCHHUS BEIIECTB,
HaONIONICHUST 3a WX TPEBPAIICHUSIMH TIPU TPOBEJACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIIOIh30BaHNEM JJaO0OPaTOPHOTO 000PYIOBAaHUS U TPUOOPOB;

dbopMHupOBaHUE TPEICTABICHUNA O 3HAYCHUM XWMHUYECKOW HAyKW W PEIICHUU
COBPEMEHHBIX YKOJIOTUYECKHUX MPOOJIEM, B TOM YHCIIE B MPEIOTBPAIEHUN TEXHOTEHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.



Oco0eHHocTH 0TOOpa M afaNTALMH Y4e0OHOT0 MaTepHuaJia o XUuMUH

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIbHBIX YCIIOBUM JII YCBOCHMSI MPOTPaAaMMHOTO Marepuasga 0Oy4aroluMuUcs C
3IIP. Bbonbioe BHHMaHHME JOJKHO OBITH YIEIeHO OoTOOpy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPAaHEHUU OOIero 6a3o0BOro ypoBHS.
OH JTOJDKEH MO CoJiepKaHuI0 U 00beMy OBITh aJaNTUPOBAHHBIM JJII OOYYAIOIIMXCS C
3IIP B cooTBETCTBHM C UX OCOOBIMU 0Opa3zoBaTelbHbIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBNaJeHUE MaTtepuanioMm oOydatromumucs ¢ 3I[IP mocpernctBom ero
JETATBHOTO OOBSICHEHUS C CHCTEMATHYECKUM TTOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM
B MPUMEHEHUU 3HAHUU C MCIOJIb30BAHHEM MPUEMOB AJITOPUTMU3ALUU U BU3YaIbHBIX
oTop, 00y4YeHHUs CTPYKTYPHUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue JJIsi MOJHOIEHHOTO YCBOCHHUSI Y4EOHOTO MaTepuania UMeeT
OTIopa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3YyYaeMbIX B JJAHHOM Kypce, ¢ TaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIH MaTepual C pa3HbIX TOYEK 3pPEHUs,
MEXIIPEMETHBIE CBSI3M CITIOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TIOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YuTEIh JMOJDKEH MPeycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronmxcs yMEHU aHaIM3UpoBaTh, CPAaBHUBATh, 0000IIaTh U3y4yaeMbIil MaTepual,
IJIAHUPOBATh TPENCTOSIIYI0 pPaboTy, OCYIIECTBISATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a MPaBWIBHOCTBIO pPeyeBOro O(OpMIIEHUSI BBICKAa3bIBAHUM
oOyuatomuxcst ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJECHUSI U AesATENbHOCTH, oOydarontuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTb) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIFOICHUS TIPABUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEACHUU JT1aOOPAaTOPHBIX PaboOT B
XUMHUYECKOM KaOWHETE.

Buabl nesarenbHoctn oOydawmmxcsas ¢ 3IIP, oOyciioBieHHbIe 0C00BIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTAMH U 00eceYuBaIOIIe OCMbICJIEHHOE OCBOEHHE
coJiepkaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUD)

Conepxkanue BUIOB JeaTeNlbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax xumuu
ompeseNnsieTcsi UX 0CoObIMU O00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMIMPOKO
ucnonpzyemMbix B OOIl OOO o6mux ays Bcex OO0y4aromuxcs BHIOB JEATEIbHOCTH
CIeNyeT YCWIUTh BUIBI JACATEIBHOCTU, CHEIMU(GUYHBIC [UIsI JTAHHOW KaTeropuu
oOyyJaromuxcs, 1Ji1 00eCIeueHns] OCMBICIICHHOTO OCBOEHUS COJIepKaHUs 00pa3oBaHUs
[0 TPEAMETY: YCUJICHHE MPEIMETHO-NPAKTUYECKOU JEATeIbHOCTH C aKTHUBU3AIUEH
CEHCOPHBIX CHUCTEM; YepelOBaHWE BHUIOB JACATEILHOCTH, 3aJICHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C OMOpOd Ha ajiTOPUTM; «IIOIIArOBOCTH» B
M3YyUYCHHHM MaTrepuaja; UCIOJb30BaHUE JIOMOTHUTEILHON BU3yaJlbHOU OMOpHI (TIJIaHBI,
o0pas3libl, CXeMbl, 1a0JIOHBI, ONOPHBIE Ta0IUIBI). g pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHUS JellaTh BBIBOJABI, (OPMUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJMMO HCIOJB30BaTh OMOpHBIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIyeT
VACIUTh OOYYEHUIO CTPYKTYPUPOBAHHWIO MaTepHasia: COCTAaBICHWE PHUCYHOYHBIX U
BepOANBHBIX CXEM, COCTABJICHHE TaOJWIl, COCTAaBJICHHE KJIacCU(UKAIUU C



0003HAYEHHBIMH OCHOBAaHUSAMHU JJISl KJIacCU(UKAIMKM M HAMOJHEHUE UX MpUMEpaMu U
APp-

[IpumepHas TemaTH4ecKas U TEPMHUHOJIOTHUYECKas JIeKcuka cooTBeTcTByeT OOII
000.

Jia oOyuaromuxcst ¢ 3IIP cymiecTBEHHBIMU SIBISIIOTCS NpPUEMBbl pabOTBI C
JEKCUYECKUM MarepuajoM 1o npenMery. llpoBonurtcs cneumanbHas paboTta 110
BBEJICHUIO B AaKTUBHBIA CJIOBApb OOYYAIOIIMXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha IMOJIMCEHCOPHOW OCHOBE, 00s3aTeNbHa BHU3YyalbHas
MOJIIEPIKKA, AITOPUTMBI paOOTHI C OMPEIEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaTH3aliu
TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @enepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOT'O OOHIEro o0pa3oBaHUs y4EOHBIM NMpeaMeT «XHUMHs» BXOJIUT B
npeIMeTHYI0 o6sacth «EcTecTBEeHHOHayuUHbIE MPEIMEThD) U SIBISETCS 00S3aTeNIbHBIM
JUTSL U3YYEHHS.

YyeOHbIM MIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHBIX 4acoB — IO 2 4 B
HEJENI0 B 8 1 9 K1accaXx COOTBETCTBEHHO.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW S»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[lepBoHaYabHBIE XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xumuum B KWM3HU ueloBeka.* Tema M BelllecTBa.
du3nvecKre CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIeCTB. *XUMUSI B CUCTEME
Hayk.™ UYwucteie BemectBa W cMmecd. CrnocoObl paznenenHus cmeceid. [lpaBuiia
0e30macHOro 0OpallleHus ¢ BEIECTBAMU U J1a00paTopHbIM 00opynoBanueM. *IloHsTue
0 METO/IaX MO3HaHUS B XUMUU. ™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. *3aK0oH
MIOCTOSIHCTBA COCTaBa BemlecTB.* (THOCUTENbHAS MOJIEKYJsipHass Macca. MaccoBas
JIOJIS1 XUMHYECKOTO DJIEMEHTA B COCIMHEHNH.

Ou3nyeckue M XUMHUYECKUE sBJIEHUA. XuMHuueckas peakiusa. [Ipu3Haku
XUMHAYECKUX pEaKLIMi. YPABHEHHUS] XUMUYECKUX PEAKUMNA. 3aKOH COXPAHECHHSI MacCChl
BemlecTB. Knaccudukanus XUMHUYECKHX peakuud (COeIMHEHHUs, Pa3JIoKEHUs,
3aMelieHus, 0OMeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHWYECKOM IOCYJIOW, C IpaBUIIAMU
paboThl B JIa0OpaTOpUM M MpUEMaMH OOpallleHus ¢ J1abOpaTOPHBIM O00OPYIAOBAHHUEM;
M3Y4YCHHE U OIUCaHUuEe (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEILECTB;
HaOoIeHne pu3nyeckux (IUIaBJieHUE BOCKA, TassHUE JIb/Ia, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE METHOMN
MIPOBOJIOKH, B3aMMOJCHUCTBUE MeJa C KUCIOTOW) SIBICHWH, HAOMIOJAEHHE M OMHCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3loKeHHe caxapa, B3auMOJICHCTBHE
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CepHOM KHCJIOTBI C XJOpHIOoM Oapusi, pasioxenue ruapokcuaa meau (1) mpum
HarpeBaHUH, B3aUMOJICHUCTBHE keJe3a ¢ pacTBopoM cost Meau (II));uzyuenune cnocoOoB
paszzaeneHus cMeceil (C TOMOILBIO MarHuTa, PUIBTPOBAaHUE, BbINIAPUBAHUE, AUCTUILIALIMS,
xpomarorpadust), MpOBEJEHUE OYUCTKH IOBAPEHHOM COJIM; HAOJIIOJIEHUE U ONHCAHUE
pE3yJIbTaTOB TNPOBEIACHUS OIbITa, WUIFOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHUE MOJIETIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxxnenmmue npeacTaBUTENM HEOPTaHUYECKUX BEIECTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kuciopoa — 3JIeMEHT W TIpOCTOE
BemecTBO. Haxoxkenue kucnopoga B mpupoae, Gu3ndecKkue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHusi IpoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMydYeHUs KUCIOpOoa B
naboparopuu *u npombinuieHHOCTH. ™ [Ipumenenue kuciaopopaa. [lonstue 06 okcumax.
Kpyrosopor kuciopoaa B npupoze. *O30H — auioTponHasi Moau(UKaIuUs KUCIOpoa.

TermnoBoi 3 PexT XuMHUYECKON peakiiui, TEPMOXUMHYECKUE YPaBHEHHUS, IK30- U
SHIOTEPMUYECKHE peaKIUH. TOIIMBO: yroiib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHE
napHUKOBOTO 3 (PexTa, pa3pylieHue 030HOBOTO CIOs.™

Bonopox — anemeHT u npoctoe BemecTBo. HaxoxkaeHne Bogoposa B IPUPOJE,
bu3nUecKue U XMMUYECKHUEe CBOMCTBA (Ha MpUMEpe B3aUMOCHCTBUS C HEMETAIJIaMU U
OKCHJIAMU METaJIOB), IPUMEHEHHUE, *crocoObl monydeHus.™ IloHsTHe o KuciaoTax u
COJISIX.

KomnuectBo BemecTBa. Monbs. Momsipras macca. 3akoH ABoraapo. MosspHBII
00BEM Ta30B. Pacuetsl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJSPHON MacChl, MOJSIPHOIO 00beMa
ra3oB. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBocTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pactBoputenb.* PactBopbl. *IloHSITHE O HACHIIIEHHBIX M HEHACHIIEHHBIX
pactBopax. IloHsiTHe pacTBOPMMOCTH BemiecTB B Boje.* Pacuer maccoBoil moim
BEIIECTBA B pacTBope (MPOILIEHTHAsl KOHIEHTparwus). MaccoBas J0Jsi BeliecTBa B
pacTBope. *XUMHUECKHE CBOMCTBA BOJBI (Pa3lIOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanbius, okcuaoMm cepbl (IV) peakuuu ¢ meramiamMu, KUCIOTHBIMA U OCHOBHBIMU
okcugamu). [lonstiue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopot Bombl B mpupoje.* 3arpsi3HeHHE TpUPOJHBIX BoA. OxpaHa W OYUCTKA
MIPUPOIHBIX BOJ.

Baxxueinmmue KJIaCCHhI HEOPraHUYECKUX COEJIMHEHUH. Knaccudukanus
HEOpPraHMYeCKUX coeAuHeHui. OKCHUIbl: CcOoCTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpa3ytoume - Ha npuMmepe okcunaa yriuepoaa (I1) u
okcuna azora (ll)), Homenkmnarypa.* *IlonyueHne* u XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3amMopeiicTBHE C BOJOW, KucioTaMu, mienodamu). OcHoBanus. Kiaccudukarus
OCHOBAHWM: WIEIOYM M HEPACTBOPUMBIE OCHOBaHUs. HoMeHkiiaTypa OCHOBaHMM.
®u3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHMM (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJJIOB, KUCI0TaMu, coisimu). *IlomyueHue ocHoBaHMit. ™

Kucnoter: cocras, knaccudukaiys, HOMEHKIATypa, (pU3nIecKne U XUMUIECKUE
CBONMCTBa (B3aMMOJICHCTBUE C METa/NIaMH, OCHOBHBIMU OKCHUJAMHU, OCHOBAHUSIMH,
COJIIMHM, Ha TPUMEPE COJSHOM M CEPHOM KHCIOT), *crmocoObl momydeHus.* Psn
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aktuBHocth MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*CcnocoObl MOTyYEeHUs™, B3aMMOJICHCTBUE COJIEH C MeTalllaMH, KUCJIOTaMH, IIeJI04aMu
U COJISIMU, TPUMEHEHHUE.

[TousitTie 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEPE LUHKA M *aTIOMUHHUSI™):
*XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU, Pa3I0KEHUE MPU
HarpeBaHUM) U MOJyUYCHHUE. ™

['eHeTnyeckass CBsI3b  MEXKAY KJIacCaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eHeTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaU€CTBEHHOE OMPEACICHUE COACPKAHUS KUCIOPOaa
B BO3/yX€; MOJIYYCHHUE U M3yUYCHUE CBOMCTB KUCJIOPO/a; HAOIIOACHUE B3aUMOICHUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCIOBUSI BOBHUKHOBEHHUS U MPEKpaIlleHUs ToOpeHus (TIoxkapa);
03HAKOMJIEHUE C 00pa3liaMy OKCUJOB U OMUCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpo/ia (TOpeHue); HaOI0IeHEe 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJICHCTBUE BOJIbI C METa/laMH (HATpUEM U KajbllieM) (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAITIOB); OINPEIEICHUE PACTBOPOB KHUCIOT W IIEIOYEH C
MOMOIIbI0  MHJIUKATOPOB; HCCJENOBaHHE OOpa3lloB HEOPraHUYECKUX BEHIECTB
pPa3IUYHBIX KJIACCOB; HAOIIOJICHUE WM3MEHEHHUS OKPACKHM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeJIoYeH; n3yuenue B3aummoaercTBus okcuaa meau(ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEaKIIUi HEUTpaIu3aliy; MoJydeHue HEPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaljla JPYyrUM U3 pPacTBOpa COJIM; PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad 1Mo TeMe «BaxkHelmme Kiacchl HEOPraHUYECKHUX
COETUHEHUI.

[Tepronnueckuii 3akoH u llepuoauueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHue aToMOB. XUMU4eckas cBi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH.

[lepBble MOMBITKN KJIacCU(PUKAIIMKA XUMUUYECKHUX JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (IEJOYHbIE ¢ IIETOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
WHEpPTHBIC Ta3bl). *DIEeMEHThI, KOTOpble o00pa3yloT aM(@OTepHbIE OKCUIBI U
TUAPOKCUIBL. ™

[lepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menneneesa. KopoTkonepunoanas u * IIMHHOTIEpUOAHAS ™ dbopmbl
[Tepuomnueckont cucrembl xuMuueckux dyiemMeHTOB . WM. Menneneesa. Ilepuonbl u
rpynnbl. @U3NYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMEPHUOJIA U TPYIIIILI
AJIEMEHTA.

Crpoennie atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XxuMHUUeCKUX deMeHTOoB [leproandeckoi
cucrembl J[. 1. MenneneeBa. XapakTepUCTHKa XUMHUYECKOrO »JJIEMEHTa IO €ro
nonoxenuto B [lepnonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MajbIX MEPUOJOB U TJIABHBIX
MOATPYNIl, B 3aBUCMMOCTH OT AaTOMHOro (MOpSAJIKOBOTO) HOMepa 3HayeHue
[Tepuonnueckoro 3akoHa u lleproan4ecKOM CHCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
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pa3BuTUs Hayku U nipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHuH. ™

Xumuueckasi cBs3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBS3b.
*INEeKTPOOTPUILIATEIbBHOCTh AaTOMOB XUMHUYECKHX 3J1eMeHTOB.* loHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: H3y4eHUuE oO0pa3loB BEHIECTB METAJIOB U
HEMETAJUIOB; B3aMMOJCHCTBUE THAPOKCHIA LIMHKA C PACTBOpPaMHU KHCIOT U IIEJIOYEH;
MPOBEJICHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHUs, COSTUHEHHUS).

MexnpenMeTHsIe CBSI3H

Peanmnszanyss MeXNpeaMETHBIX CBA3CH IPU H3YYEHUM XUMHUHA B &8 Kjacce
OCYUIECTBJISIETCS Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHM, SBJISAIOLIMXCS CUCTEMHBIMU JUIS OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAayyHble IOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHUs,
3aKOH, aHAJIN3, CUHTE3, KJacCu(pUKalus, NEPUOAUUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsil, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (pU3MyecKkue BEIMYUHBI, €AUHULBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3B€3/1b1, COHILE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYUYEHUA B 9 KIIACCE

BemectBo 1 xXuMHuueckass peakuuys

[lepnonnueckuit 3akoH. Ilepuogmyeckas cUCTEMAa XHWMHYECKHX DJIEMEHTOB
. . MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIUs, KaJbIUSA U UX COCAUHCHHUM B
COOTBETCTBUU C MOJIOKCHUEM 3JIEMEHTOB B [leproandeckoil CHCTEME M CTPOCHUEM KX
aTOMOB.

CtpoeHue BemIeCTBa: BHUAbl XHUMHUUYECKOW CBS3WM. THIMBI KPUCTALIMYECKHUX
PeIETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKON PEIIETKA U BUIA
XAMHUYECKOM CBSI3HU.™

Knaccudukaiys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMUYHBIM Kjlaccam
HEOPraHMYECKUX COCAMHEHMM, TCHETUUECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUUECKUX pPeakIuil Mo pa3IMuyHbIM MpHU3HaKaM (110 YUCITy U
COCTaBY YYacCTBYIOIIUX B PEaKIUM BELIECTB, MO TEIJIOBOMY 3(deKTy, Mo U3MEHEHUIO
CTETICHEN OKHUCIEHUS XUMHUYECKHX DJJEMEHTOB, *TM0 O0O0paTUMOCTHU, IO YYacTHIO
Katanu3aropa).* DOK30- W JIHIAOTEPMHUYECKHE peaKIHuu. *TepMOXUMUUYECKHE
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ypaBHEHUs. ™

*TlonsiTHE O CKOpPOCTH XHMMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TETEePOTECHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHoBecur. CMelIeHNe XUMUYECKOTO PABHOBECHSI.
®dakTopbl, BIUAIONINE HA CKOPOCTh XMMHUUECKON peaKIuu U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.™

OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE peakiuu, AJIIEKTPOHHBIN OanaHc
OKHCIIUTEIHHO-BOCCTAHOBUTENBbHON peakiui. CocTaBlieHne YpaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUi C UCIIOIB30BAHUEM METO/Ia AIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUUECKON TUCCOLMAIUU. DICKTPOJIUTHYECKAs AUCCOIHAIIHSL.
OJEKTPONAUTBI U HEANEKTPOIUTHl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOIUAINH
BEIIECTB C PpAa3IWYHBIMA BHJAMU XUMHYECKOH cBsizu. [loHsATHE O CTeneHH
aucconranyu.™ CHIbHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oomMeHa. YcaoBHs NPOTEKaHUS peakuil HOHHOTO oOMEHa 10
koH1a. [TonHble U cokpanéHHbIe MOHHBIE YPABHEHUS peakiuil. XUMHUYECKUE CBOMCTBA
KHUCJIOT, OCHOBAaHHMW W COJIEH B CBETE€ MPEACTABICHUH 00 3IEKTPOIUTUYECKOU
mucconmanuu. Cpena pactBopa. KadecTBeHHBIE peakIMM Ha KaTUOHBI U AHHOHBI:
XJIOpUa-, OpoMUI-, HOAUA-, CyibdaT-, kapOoHAT-, cuiIuKar-, (ocdar- aHUOHBI
TUAPOKCUJI-MOHBI; KaTHOHBI aMMOHMS, MarHusi, KajibllUs, adlOMUHUS, kene3a (2+) u
(3+), Mmenu (2+), nuHKA, MPUCYTCTBYIOIINE B BOJHBIX paCTBOpaXx.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUTHUECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTaJyIoB (rpadura U ajiMasa),
CIIOKHBIX BEIIECTB (XJIOpUIa HATpuUs); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW pEaKIMh OT BO3JICHCTBHS pa3IMUYHBIX (AaKTOPOB; HCCIIECIOBAHUE
AIIEKTPOITPOBOHOCTH PACTBOPOB BEIECTB, MPOIEcca AUCCOIMAIIUN KUCIIOT, IIeI04Yeld u
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); TPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEaKlMid MOHHOrO oOMeHa (oOpa3oBaHue
OcaJika, BBIJEJIICHHUE Traza, 00pa30oBaHMUE BOJIbI); OIMbBITOB, WJLTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (TOpeHHE, PEeaKIUu  Pas3lIoKEeHHS,
COEIMHEHMS); PAaCllO3HABaHUE HEOPTaHMYECKHX BEIIECTB C MOMOIbI0 KayeCTBEHHbIX
peaKIMii Ha HOHBI; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HewmeTamibl u ux cCoeIMHEHUS

OO6miast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHMS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MYECKHE CBOWMCTBA MPOCTHIX
BEIIIECTB — raJJoT€HOB. XUMHUYECKUE CBOMCTBA Ha MpUMEpE Xjopa (B3aUMOJICUCTBUE C
MeTaJlJlaMM, HEMeTaJllaMU —  BOJOPOJOM W  KHUCIOpPOJOM, *uiesoyamu™).
Xnoposonopo. CosisiHast KUCI0Ta, XUMUYECKUE CBOMCTBa, *mojiydeHue™, mpuMeHeHHeE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHM3M uesioBeka.* BakHeuime XJI0puasl U
UX HaXOXKJICHHE B IPUPO/IE.

OO6miast xapakrepuctuka 5371eMeHTOB VIA-rpymnmbl. OCOOGHHOCTH CTpOEHUS
aTOMOB KHUCJIOPOJa U CEpbl. XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

Crtpoenne u (pu3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
AmoTponHble MOAU(UKALMK KHUCIOpOAa W Ccepbl. XUMHUYECKHE CBOICTBa Cepbl
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(B3auMonelicTBUEe *C HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETajjlaMH,
*KOHILIGHTPUPOBAHHBIMU A30THOW U cepHOM Kucimoramu).* CepoBOAOPOM: CTPOECHHE,
¢u3nUecKue U XMMHUYECKHE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA).
Oxcubl cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHast KucioTa: Gu3nveckue
U XUMHYEecKue cBoicTBa (obOmue u crneuududeckue). Conu CepHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cylbdaT-uoH. CepHucras Kuciora. *XuMUYECKUE PEaKIUH,
JeKallie B OCHOBE TMPOMBIIUIEHHOTO CHoco0a TMOMyYeHUs CEepHOM KHUCIOTHI.*
Haxoxnenue ceprl u €€ coenuaennid B npupone. [I[pumMenenue cepel u ee COeTMHEHUN B
ObITYy W B TPOMBIIUICHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpesbl
COEIMHEHUSIMU CEPbI (KHCIIOTHBIE TOXKIH, 3arPSA3HEHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OOmiast xapakTepucTHKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpOEHUS
aToOMOB a30Ta U (pochopa, XapakTepHbIe CTEIEHU OKUCIEHUS.

A30T, pacmpocTpaHeHUE B MpHUpoAe, (U3NYECKUE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C METaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMHUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(oKkHCcneHne, OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), *MONydeHHE™ U NpUMEHEHHE.
Conu aMMoOHMS: cocTaB, (PU3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHE,
B3aMMOJICIICTBHE €O IeJIoyaMH), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi Kuciorta, €€ (u3Mueckue M XUMHYECKUEe CBoOMcTBa (oOuiue u
cnenugpuueckue), *nomydenue.®* Hutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHMHEPAJbHBIX YIOOpEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH cpeibl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JIOK]IH, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJOEMOB). *

®ocdop, *ammoTponHeie Moaudukauuu docdopa,* Puznyeckrue U1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJJIaMU, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KHUCIOTA:
bu3nUecKkue W XUMUYECKHE CBOMCTBA, *momydeHue.* *[lonsiTme o MHHEpaIbHBIX
ynoopenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusix.* OoOmas
XxapakTepucTuka 3neMeHToB [VA-rpynnbl. OcOOEHHOCTH CTPOCHUS aTOMOB yIiepoaa U
KpEeMHHsI. BaleHTHOCTh M XapakTEpHbIE CTEIEHW OKHUCIIEHHMsS aTOMOB yriepoja |
KpeMHHus. PacipocTpaHeHnue yriiepoia B IpUPOJIe, XapaKTEPHBIE CTENEHN OKUCIICHHUSL.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKUe WU
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJEWUCTBHE C  MeETaJlJlaMH,
HEMeTaJlJIaMH, *KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOM KHCIO0TaMH)*. AnmcopOrus.
Kpyrosopot yrinepoaa B npupoje. Okcuabl yriepoja, ux (puandeckue U XUMHUYECKUE
CBOWMCTBA, IIOJy4Y€HUE U IIPUMEHEHHWE, JIEMCTBUE HA  OpPraHU3M  YeJIOBEKa.
*Jkojoruueckue MpoOJIeMbl, CBsizaHHBIE ¢ okcugoMm yriepona(lV); rumoresa
100aJbHOI0 TMOTEIUICHUST KIMMaTta;, MapHUKOBBIM 3 dekT.* YronpHas kucioTa U e€
comv, WX (U3MYECKMe W XHUMHUYECKHE CBOWCTBA, *MOJydeHHUE U TMpPUMEHEHue.™*
KadectBennas peakius Ha kapOoHaT-uoHBL. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO0351CTBE.

OOmue mpeacraBieHUs 00 OCOOEHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKHX
COEIMHEHHUI yriiepojaa (Ha NpUMeEpe METaHa, 3TUJIEHA, TaHOJa, YKCYCHOW KHCIOTHI.
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*1x coctaB W XuMHYecKoe cTpoeHue. Knaccudukainus OpraHM4ecKHX BeIecTB.*
[TonsiTue 0 OMOJOTMYECKU BaXKHBIX BELIECTBAX: XKUpaX, OeyKax, yrieBojlax — M HX
pOJIM B JKM3HU 4YeJoBeKa. *MarepuaabHOEe €JUHCTBO OPTaHMYECKUX U HEOPTaHUYECKHUX
COETMHEHUN. *

KpemHuuii, ero ¢usmyeckue © XMUMHYECKHE CBOMCTBa (Ha THpuUMeEpe
B3aMMOJICUCTBHUS C MeETaJlaMd W HEMeTayulaMH), *rojiydeHue* U TNpUMEHEHHE.
*CoenuHenus kpeMHus B ripupoje. Oomme npencrasienus 06 okcuae kpemuusa(IV) u
KpeMHUeBOM kucnore. CUIMKaThl, GU3NYECKUE U XUMHUECKHUE CBOMCTBA, MOTyUYCHUE U
MPUMEHEHUE B  OBITY, MPOMBIIUIEHHOCTH (B  MEAMIIMHCKOW, JJIEKTPOHHOM,
CTPOUTENBHOW W JAp.). BaxHeillune cTpoUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
LIEMEHT, OeTOH, Kese300eToH. [Ipobrembl 6e30macHOro0 UCHOIB30BAHUS CTPOUTEIBHBIX
MaTepHuajoB B IOBCETHEBHOW KU3HHU. *

XHUMHYECKUN DSKCIEPUMEHT: HU3ydeHUE OO0pa3lloB HEOPraHWYECKHX BELIECTB,
CBOWCTB COJIIHOW KHUCJOTBI; ITPOBEJICHUE KAYECTBEHHBIX PEAKUIHI HA XJIOPUI-UOHBI U
HaOIOZIcHUE TMPU3HAKOB HX TMPOTEKAHUsS; OMBITHI, OTpaxaroume Q(U3NYEeCKue u
XUMUYECKUE CBOMCTBA TajlOTEHOB W MX COEAWHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpPHAJIOB); O3HaKOMJIEHHE C oOpas3lamMu  XJOpUAOB  (TaJOT€HUIOB);
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEpHUaIOB); HAOJIOJEHHE TIpoliecca OOYIJIMBaHUS caxapa IMoj JeHCTBHEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI; N3YUYECHHUE XMMUUECKIX CBONCTB pa30aBiIeHHOM
CEpPHOU KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peakluy Ha CyJIb(aT-uoH U HAOII0ACHUE
MpU3HaKa e€ MPOTEKaHUs;, O3HaKOMJICHUE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COEIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUEOMATEPUAIIOB), 00pa3iaMu a30THBIX
1 GochopHBIX