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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo xuMuu Mg OOyHAOHIMXCA C 3aJCPKKOM MCHUXUYECKOIO
pasButus (manee — 3IIP) Ha ypoBHE OCHOBHOTO 00MmEro o0pa3oBaHUS
MOJITOTOBJIEHA HAa OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IIPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha oOcHOBe deaepalibHOM paboyell mporpamMmbl
BOCITUTAHUA U C YYETOM KOHILIEMINK PENOJAaBaHNus Y4eOHOro IpeaMeTa « XUMHUS)
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit Genepanuu,

@denepanbHOl IPOrpaMMbl BOCIIUTAHUA, C YYETOM pAaCIpEAEIICHHBIX 0 KJIaccam
mpoBepsieMbIX ~ TpeboBaHMII K  pe3ynpTataM  ocBoeHus — DenepaibHOM
aJlalTUPOBAHHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O OOIIETr0 00pa3oBaHus
Uil OOy4aromMXcsl C 3aJepXKKOM TICUXMYECKOTO Ppa3BUTUS U IJIEMEHTOB
COJEpKaHUsl, MPEJCTABICHHBIX B YHHBEPCAIbHOM KOAM(PHUKATOPE MO XUMUH,

Konnenmuu npenoaaBanust yueOHOro npeamera «XUMHs» B 00pa30BaTENIbHBIX
opranuzanusix PO, peanusyoomux 0CHOBHbIE 00111€00pa30BaTEIbHbIE IPOIPAMMBI.

[IporpaMmMa mo xumHuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKON
HOMOIIM YUYUTENIO B CO3/IaHUU paboyell MporpaMmbl IO y4eOHOMY MPEIMETY.

VY4eOHblii mpenMer «XuUMHS» BXOAMT B  NPEIMETHYIO  00JacTb
«EcTrecTBeHHOHAay4YHblE  NpeAMETB». B cucreMe  eCTeCTBEHHOHAy4YHOI'O
00pa3oBaHMs XUMHUA KaK y4e€OHBIM MpeaMET 3aHUMAET BaAXKHOE MECTO B MO3HAHUU
3aKOHOB TPHUPOABI, (POPMUPOBAHUM HAYYHOM KApTUHBI MHpPA, CO3JAHUU OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAUMBIX JUIsi TOBCEAHEBHOM JKM3HU, HABBIKOB
310pOBOr0 M 0€30MacHOro Juisl 4YelOBeKa M OKpyKarouleil ero cpeasl oOpaza
KU3HH, & TAK’KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIBTYPBHI.

VYcnemHocTh WM3y4eHUsT XHMMHHM CBSi3aHa C  OBJIAJIEHUEM XHMMHYECKUM
A3BIKOM, COOJIIOJIGHMEM MpaBwil 0O€30MacHOM paboThl MPU  BBHINOJIHEHUH
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€M XHMHH C
OPYTUMU IIPEIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BkiIrO4aeT B ce0si OCHOBBI OOINEH M HEOPTAHMYECKOW XHWMUHU.
['maBHOW umeel mporpaMMebl SIBISETCS CO3/aHHE 0a30BOTO0 KOMILIEKCAa OMOPHBIX
3HaHUW 10 XUMHUH, BBIPRXEHHbIX B (OpME, COOTBETCTBYIOLIEH BO3pACTY
00yJaronmxcst © X 0COOBIM 00pa30BATEIHHBIM MOTPEOHOCTSIM.

B comepxaHuum [aHHOTO Kypca NPEACTABICHBl OCHOBOIMOJAraloLIne
XUMHUYECKUE TEOPETHUECKUE 3HAHMS, BKIIIOUAIOIINE U3YYEHHE COCTaBa U CTPOCHUS
BELIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOEHHUS, MPOTHO3MPOBAHUE CBOWCTB
BEILIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEHM XMMHUUYECKUX MPEBPAILECHUN U IIyTEU
YIOPABJICHUS] UMH B LIEJIIX MOJIYYEHHS BEIIECTB U MaTEPUAIIOB.

TeopeTndyeckyto OCHOBY M3yYEHHs HEOPraHWYECKOM XHWMHH COCTaBJISIET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommuecknii 3axon J[[.M. MenneneeBa ¢
KpPaTKUMH CBEJICHHSMH O CTPOCHMM aToOMa, BHJIAaX XUMHUYECKOM CBS3H,
3aKOHOMEPHOCTSX MPOTEKAHNS XUMUYECKUX PEAKLUH.



B u3yueHuu Kypca 3HAUYUTENbHAs pOJIb OTBOAMUTCS XUMHUYECKOMY
AKCIIEPUMEHTY: MPOBEJACHUIO MPAKTUYECKUX W JAOOPATOPHBIX PadOT, OMUCAHUIO
pEe3yIbTATOB YUYEHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHUI0 HOPM U IpaBuil
0e301acHOM padOThl B XUMHYECKOH J1a00paTOpuu.

Peanuzamust gaHHONM mporpaMMbl B mpolecce OOyYeHHs TO3BOJHT
oOyvatoummcst ¢ 3IIP ycBOUTH KIIFOUEBBIE XMMUYECKHE KOMIIETCHLIMH WM TOHSATH
POJIb U 3HAUEHUE XUMUU CPENId APYTUX HAYK O IPUPOIE.

N3yuenue xumuu crnocoOCTByeT (GOPMUPOBAHUIO Y 00YUAIOIIUXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIICHAYYHBIX METOOB (HaOJIO/IEHUE, HU3MEPEHHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHNUE), OCBOCHHIO MPAKTUYECKOTO MPUMEHEHHS HAyUHbIX
3HaHWI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA35X ¢ mpeaMeTramu «OKpyKarouii
mup», «Duzuka», «buonorus», «l'eorpadpus», «MaremaTuka» U QopMHUPYET
KOMIETEHIIUH, HEOoOXOOuMBble JUIsl NpPOAODKEHHs o00pa3oBaHus B oO0jacTu
€CTECTBEHHBIX HAYK.

N3yyeHne XuMuu CrnocoOCTBYET pa3BuTUIO Yy oOydarommxca ¢ 3[1P
MIPOCTPAHCTBEHHOI'O BOOOpa)keHus, (YyHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHSA
BOCIIPUHUMATh M KPUTHYECKH aHAJU3HPOBATh MH(POPMALMIO, NMPEACTABICHHYIO B
paznuyHbIX (popmax. 3HAYUMOCTH TMpeAMeTa IS Pa3BUTUA  KU3HEHHOMU
KomneTeHuuu oOydaromuxcst ¢ 3I[IP  3akimtouaercss B YCBOGHHMM OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX JUIsi TIOBCEAHEBHOM JKM3HHU; HAaBBIKOB
3I0pOBOr0 M 0O€30MacHOro Juis 4ejloBeKa M OKpYyXKaroulell ero cpeasl oOpasa
KU3HU;, POPMUPOBAHUU IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaer copepkanue 00yueHus MpeaMeTy « XUMHUsD C YUYETOM
ocoObIX oOpa3zoBaTelnbHbIX MNoTpeOHOCTEeN oOyuarouuxcs ¢ 3IIP. Osnanenue
y4eOHbIM TPEIMETOM «XHUMHS» MPEACTABISIET ONPENEIEHHYI0 TPYIHOCTb IS
obyuaromuxcst ¢ 3[IP. DTo c¢BsizZaHO ¢ OCOOEGHHOCTSIMU  MBICIUTEIHHOM
NEeSATENbHOCTH, MEPUOJUYECKUMU KOJEOAHHSIMU BHUMAHUSA, MalbiIM OOBEMOM
MaMaTH,  HEIOCTATOYHOCThIO  OOWmIero  3amaca  3HAHWW,  MOHUYKEHHBIM
MMO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHAI.

JIJist ipeotoieHusl TPYIHOCTEN B M3YYEHUU YUEOHOTO TMpeaMeTa «XUMUsD»
HeoOxonuMa ajmanrtanus o0beMa UM XapakTepa yd4eOHOro Marepuana K
MO3HABATEILHBIM BO3MOKHOCTSIM JITAHHOM KaTeropuu OOYydYaroImMXCs, y4eT HX
O0COOEHHOCTEW pa3BUTHS: HCIOJIB30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXITPEAMETHBIX CBS3€H, IOCTENIEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

[Ipy u3ydyeHHH XUMUU HEOOXOAMMO OCYIIECTBISATH B3aUMOJICUCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

Teopernueckuid  Marepuans  pEeKOMEHAyeTCs HU3ydaTb B IMpOILECcCe
PAKTUYECKON JESTeIbHOCTU. BO3MOXHO BBIJIEJIEHUE OTIEIbHBIX YpPOKOB Ha
pelieHue 3a7a4 B CBS3M CO CJIOKHOCTBIO aHalin3a Tekcta oOyyvaromumucs ¢ 311P.
Opranuyeckoe €IUHCTBO TMPAKTUYECKOM W  MBICIUTENbHON JESTENbHOCTU
oOydaromuxcsi Ha ypoOKax XHMHU CHOCOOCTBYET NPOYHOMY U OCO3HAHHOMY
YCBOCHHIO Oa3MCHBIX XMMHUYECKMX 3HaHWM U yMmeHuid. Ocoboe BHHMaHUE TpU



U3YYEHUU XUMUU YJIESETCS U3YYEHHUIO «CKBO3HBIX» MOHATUN U (OPMHUPOBAHUIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

[enu n 3aga4u U3y4eHUs1 y4eOHOTro peaMeTa « XuMUs)

O6mume nenu u3ydeHus y4eOHOro mnpeamera «XUMHUsSD» IMPEACTaBICHbI B
@enepasibHOl pabouell mporpaMMe OCHOBHOTO oOuiero o6pasoBanus. OHu
aKTyaJIM3UpOBaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHMsI, HANpaBICHHOCTH OOyuYeHUs Ha pa3BUTUE U CaMOpa3BUTHE
JMYHOCTH, (pOpMHUpPOBAHUE €€ UHTEIUIEKTA U 001IeH KynbTypbl. OOyueHHEe YMEHUIO
YUUTBCSA U NPOAOJKATh CBOE 0Opa30BaHHWE CAMOCTOSITEILHO B HACTOSIIEE BPEMs
ABJIIETCS OAHOW M3 BaKHEHIIMX (PyHKUIMH YYEOHBIX MPEIMETOB, B TOM YHCIE U
«XUMHUN.

Jnsa obyuatonuxcs ¢ 3I1P, Tak ke, kak U 715 HOPMAaTUBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB,  OCBaWBaIOIIMX OCHOBHYIO  00pa30BaTENbHYIO  MPOTpammy,
JOMUHHUPYIOIEE 3HaUCHUE MPUOOPETAIOT TaKKe IENH, KaK:

(opMUpOBaHHE HHTEUIEKTyaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY  MPHUHATHIO  PEUICHUH,  CIIOCOOHOMN
aIalTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

HaIpaBJIE€HHOCTh OOyYEHHUsI HA CUCTEMAaTUYECKOE MPHUOOIIEHUE YUaIIuXcs K
CaMOCTOSITENIbHOM TMO3HABATENIbHOW JIEATEIBHOCTH, HAYYHBIM M MPAKTHUECKUM
METOoJaM TMO3HaHMs, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

obecrieyeHue ycioBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYaIOIIMMUCS
OTbITa Pa3HOOOPA3HOW MAESITETHbHOCTH, TO3HAHHWA W CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCATbHOE 3HAUYCHUE MIJis
pa3IMYHBIX BUIOB JESTEIBHOCTH,

(opMupoBaHrue yMeHUIl OOBSCHATH U OLEHUBAThH SIBJICHUS OKPYXKAIOLIETO
MHUpPa Ha OCHOBAaHUM 3HAHUI U OMbITA, MOJYYSHHBIX IPU U3YUYEHUH XUMUHU;

¢opmupoBaHue |y  oOydalolmUXCsl  T'yMaHUCTHMYECKUX  OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKMX 3HAHMW [UIsl BBIPAOOTKH SKOJIOTHMYECKU
11eJIECO00Pa3HOro0 TOBEAEHUs B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAIOLIEH MPUPOIHON CPE.IbI;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGdUIS M HANpPaBIEHHOCTH AalbHEHIIEro
oOy4eHwusl.

Kypc HampaBieH Ha pelleHHe CIEIyoUMX 3a1a4, 00ecrneyrBaoIINUX
peaM3alui0 JTUIHOCTHO-OPUEHTHPOBAHHOTO U JACSITEILHOCTHOTO TOIXOAOB K
oOydyennto xumuu oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs:

(opMupoBaHrEe EPBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUIN O
BEIIECTBAX, MX TMPEBpAIICHUAX M MPAKTUYECKOM NPUMEHEHHUH; OBJIAJCHHUE
MOHSITUMHBIM aNlapaToM U CUMBOJUYECKUM SI3bIKOM XUMUH;



OCO3HaHHWE OOBEKTMBHOM 3HAYMMOCTH OCHOB XHWMHYECKOM HayKM Kak
o0JacTh  COBPEMEHHOTO  €CTECTBO3HAHUSA,  XUMHYECKMX  IpEeBpalleHui
HEOPTraHUYECKUX M OPTAaHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOU U
HEXHUBOU MPUPOJIbI; YIITyOIeHHe MPEeACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIAJICHUE  OCHOBAMHU  XMMHUYECKOM  TPaMOTHOCTH:  CIIOCOOHOCTBIO

aHAM3UPOBATh U OOBEKTUBHO OIICHUBATH )KM3HCHHBIE CHUTYAIlUH, CBSI3AHHBIC C
XUMUEH, HaBBIKaMU 0€301MacHOTO OOpaIeHHs C BEIIECTBAMH, HCTIOIb3YEMbIMU B
MOBCEHEBHOM JKM3HHU; YMEHHUEM aHAIM3UPOBATh W TUIAHUPOBATH 3KOJIOTHUCCKH
Oe30IacHOe TOBEICHUE B IENSIX COXPAHEHHS 3/I0POBbS M OKPYXKAIOIICH CpPebl;
dbopMupoBaHME  yYMEHHH  YCTaHABIMBATH  CBSI3W  MEXIYy  pEaTbHO
HAOIOMAaCMBIMA XUMUYCCKUMHU SIBIICHUSMH U TPOIECCAMU, MPOUCXOISAIINMHI B
MUKPOMHUpPE, OOBSCHATh MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh HX
CBOMCTB OT COCTaBa M CTPOCHUS, a TAKKE 3aBUCUMOCTh MPUMEHEHHS BEIIECTB OT
X CBOMCTB;

MPUOOPETEHUE ONBITA WCIOIB30BAHMUS PA3IUYHBIX METOJOB H3yYCHHUS
BCIIIECTB, HAOIOJNCHUS 3a WX MPEBPANICHUSMH TPH TPOBEACHUH HECIOXKHBIX
XUMHYECKUX IKCIIEPUMEHTOB C HCIIOIh30BAHUEM JIA0OPATOPHOTO 000PYAOBAHUS U
puOOpOB;

dbopmMHpoBaHUE MPEJCTABICHUN O 3HAUEHUU XUMUYECKONW HAYKH U PEIICHUU
COBPEMEHHBIX HKOJIOTHYECKUX TMpoOJieM, B TOM YHCJIE€ B MNPEIOTBPAIICHUU
TEXHOTEHHBIX U HKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA U ATANITALUM Y4€OHOT0 MATEPHUAJIA 10 XUMUM

OOyueHue ydyeOHOMY TMpeIMeTy «XHUMHUS» HEOOXOJUMO CTPOUTH Ha
CO3JJaHUU ONTUMAJIBHBIX YCJIOBHH [JII YCBOSHHUS TMPOTPAMMHOIO MaTepHalia
oOyuvarorumucst ¢ 3[IP. Boinbioe BHUMaHWE JOKHO OBITH YIEICHO OTOOPY
y4eOHOTO Marepuajia B COOTBETCTBHM C TPUHIIMIIOM JOCTYITHOCTH TIPH
coxpaHeHuu oOuiero 0a3oBoro ypoBHs. OH JOJIKEH MO COJAEPKaHUIO U 00BEMY
OBITH aAanTHUPOBAHHBIM 1Jisi oOy4daromuxcsa ¢ 3[IP B cooTBeTCTBUU € UX 0COOBIMU
oOpazoBarenbHbIMHU NOTpeOHOCTIMU. CrienyeT 00JerYuTh OBIaJeHUE MaTepUaIOM
oOyvarormmumucst ¢ 3P mocpencTtBom ero  naeTanbHOr0  OOBSICHEHHS €
CUCTEMATUYECKUM ITOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM B MPUMEHECHUH 3HAHUI
C HCIOJIb30BAaHUEM TPUEMOB AITOPUTMH3AIMA W BH3YaJIBHBIX OIOpP, OOydYCHUS
CTPYKTYypHUPOBAHUIO MaTepHaa.

bonpmioe 3HadeHue A TOJHOIIGHHOTO YCBOEHHS Y4YeOHOTO MaTepuana
MUMEET OI0pa Ha MEXKIPEIMETHBIC CBSI3U BOTIPOCOB, U3yYaeMbIX B JaHHOM Kypce, C
TakUMU Yy4eOHbIMH TpenmeramMu kKak «['eorpadus», «Dusuka», «buomorus.
[To3BoJisiss paccMaTpuBaTh OJWH M TOT K€ Y4YCOHBIH Marepuan C pa3HbIX TOYEK
3pEeHUsl, MEXKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyUYllIeMy OCMBICIICHHUIO, OoJiee
MIPOYHOMY 3aKPEIUICHHUIO TTOJTyYCHHBIX 3HAHUN U IPAKTUYCCKUX YMECHHM.

[Ipy monaroroBke K ypoKaM  YYUTEIb JIOJDKEH  MPEayCMOTPETh
dbopMupoBaHre y 00yUYaIOIMUXCS YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIAThH
M3y4aeMbIil MaTepual, IUTAaHUPOBATh MPEACTOAILYI0 paboTy, OCYIIECTBIISTH



CaMOKOHTpPOJIb. HeoO6XoaumMo MOCTOSIHHO CIIEIUTh 3a MPAaBUJIBHOCTBIO PEYEBOTO
odopMiieHus BbICKa3biBaHUM oOy4aromuxcs ¢ 3I1P.

B cBsA3u ¢ 0COOCHHOCTAMH TOBEACHHS U JEATEIBbHOCTH, OOYYAIOIIMXCA C
3P  (pacTOPMOXKEHHOCTb, HEOPTaHU30BAHHOCTh) HEOOXOJUM CTPONKAUIIUN
KOHTPOJb COOMIOACHUSI TPaBUJI TEXHUKH OE30MAaCHOCTH TMpU MPOBEICHUU
J1a00paTOPHBIX pabOT B XMMHUYECKOM KaOWHETE.

IlpumepHble  BuAbI  JAedATejbHOCTH  oOyyawomuxcs ¢ 3IIP,
o0yciI0BJIeHHBbIE  0COOBIMH  00pa30BaTeJbHbBIMM  NOTPEOHOCTSAMH U
o0ecneynBaKIIe OCMBICJICHHOE OCBOEHHME COJEepP:KAaHUM O00pa3oBaHusl 10
npeaMery «XuMHus»

Conepsxanue BUIIOB AesiTenbHOCTH oOyyatomuxcs ¢ 3[1P Ha ypokax xumuu
ompenensieTcsi MX OCOObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMU. [lomumo
mupoko ucnosibdyembix B @OII OO0 o0mux ais Bcex OOydYarolIMXCs BHJIOB
JESTEILHOCTH CIIEYET YCUIUTh BUBI JEATEIbHOCTH, CleUPUUYHBIC IS TaHHOM
KaTeropuu  0oOydYaroImuxcsi, JUIsi O0O0ECleueHUs] OCMBICIEHHOTO  OCBOEHHUS
cozepkaHusi 00pa3OBaHMS MO MNPEAMETY: YCHIIEHHE MNPEAMETHO-IPAKTUYECKOU
NEATEIbHOCTH C AaKTUBHM3alMEHd CEHCOPHBIX CHUCTEM; YEpEelIOBAHHE BHUOB
NEATEIbHOCTH, 3aJCUCTBYIOIIMX pAa3JUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
Marepuana ¢ ONOpOM Ha ajaropuTM; «IOLIArOBOCTh» B HM3YyYEHHHM MaTepuala;
HCIIOJIb30BAaHUE JOMOJIHUTEIBHON BU3YaJIbHOM OMOPBI (TUIaHbI, 00pa3Lbl, CXEMBI,
m1a0JIoHbI, OnopHble TadmuIpbl). [ns paszutus y oOyvatromuxcs ¢ 3[IP ymenus
Jenath  BBIBOJIBI, (OPMUPOBAHUSI TPAMOTHOTO  PEUYEBOrO0  BBICKA3BIBAHUS
HEOOXOMMO MCMOIb30BaTh OMOPHBIE clioBa U Kiuie. Oco0oe BHUMaHHUE CIeyeT
yACIUTh 00YUYEHHUIO CTPYKTYPUPOBAHUIO MaTeprala: COCTaBICHUE PUCYHOUHBIX H
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJMIl, COCTaBJICHUE KIacCU(PUKAIIUU C
0003HAaYEHHBIMU OCHOBAHUSIMU JUJISl  KJIAaCCU(PUKAIMM ¥  HAMOJHEHHE HX
npuMepamMu U Jp.

[IpumepHass TemMaTnyeckas U TEPMUHOJOTHYECKAs JIEKCUKA COOTBETCTBYET
OOIT O0O0.

Jist oOyuarommxcst ¢ 3IIP cyliecTBeHHbIMH SIBISIFOTCA MPUEMBI pabOThI €
JEKCHUYECKUM MartepuaioM o npeamery. [IpoBoaurtcs creuuanbHas paboTa Mo
BBEJICHUIO B aKTUBHBIN CIIOBaph 00yYaOUIMXCsl COOTBETCTBYIOIIEH TEPMHUHOIOTHUH.
N3yuaeMble TEpMHUHBI BBOASTCS Ha MOJUCEHCOPHOM OCHOBE, OOs3aTenbHA
BU3YyaJIbHAs TOJAECPHKKA, aJTOPUTMbI pabOThl C OMpEJEICHUEM, OMOPHBIE CXEMBI
JUTSL aKTyaJIn3aIiiil TEPMUHOJIOTHH.

OOmiee YuCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOT0 0011ero oo0pa3zoBanusi, cocraisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHa4a/IbHBbIC XUMHYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HU YETIOBEKA. XMMHS B CUCTEME HAYK.
Tena m BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOo/ax MO3HAHUS B XMMHUHU. UHCTHIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCTBA. ATOMHO-MOJEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysa. BaneHTHOCTP aTOMOB XHUMHMYECKHX DJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTEIbHAas AaTOMHas Macca.
OtHocuTeNbHAas MOJIEKYJIsipHas Macca. MaccoBasi 0Jisl XMMUYECKOTO AJIEMEHTa B
COCIMHEHUH.

KomnuectBo BemectBa. Moiib. ModisipHast macca. B3auMocBsI3b KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

du3nyecKue U XMMUUYECKUE SBJICHUSI. XMMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKHUE ypaBHEeHUs. Knaccudukaius
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJ0H, MpaBwiiaMu paboThl B J1abopaTopuu U
npuéMamMu oOpalieHus: ¢ J1abopaTopHbIM 00OPYAOBAHUEM, U3YUEHUE U OIMUCAHUE
bu3UYECKNX CBOWMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (MIaBJICHUE BOCKA, TasHHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTICHWE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHE
MEJIHOM MTPOBOJIOKH, B3aUMOJICCTBHE MeJia C KUCIOTOW) sSIBJICHUH, HAOJIIOACHUE U
OMMUCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaKuuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHUe THAPOKCUAA
meau (1) mpu HarpeBanum, B3auMoIecTBHE kKeje3a ¢ pacTBopoM conu menu (11),
M3y4YeHUEe CIOCOOOB pa3JieJIeHUs] CMECEW: C TMOMOIIBI0 MarHuTa, (GUILTPOBAHUE,
BBITIApUBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeICHUE OUYHUCTKU MOBAPEHHOM
CoJiM, HaOJIOJICHWE W  ONHUCAaHWE  PEe3yJbTAaTOB  IPOBEJCHUSI  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3/IaHHE€ MOJENEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Ba:kHeiiue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3agyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€eMEHT U IpoCToe
BemiecTBO. Haxoknmenue kucimopoma B mpupoze, (GU3MYecKne W XUMHUYECKUE
cBoiictBa (peaknmu ropenus). Oxcuapl. [Ipumenenue kucnopona. CrocoObl



MOJIyYEHUs] KHCIopoAa B JabopaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aJuIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXMMHUYECKUE YpaBHEHHS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 PeKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT W mpocToe BemiecTBO. HaxokaeHue Bomopoaa B
npupoae, GuU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knemorel u comnu.

Monspupiii  00béM Ta3oB. Pacu€Tel MO XUMHUYECKUM YpaBHEHUSIM.

dusnyeckne CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBopbl.

HacellieHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJIE.

MaccoBas 10JIs1 BEIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOABI. OCHOBaHUS.

Ponp pacTBOpOB B pUpOJE M B JKU3HU 4YesIOBEKa. KpyroBopoT BOIBI B NpUpPOJIE.
3arps3HeHne NpupoaHbIX BoA. OXpaHa U OUYUCTKA IPUPOIHBIX BO/I.

Knaccuduxanus nHeopranumdeckux coeauHeHuid. Oxcunpbl. Krnaccudukamms
OKCHJIOB:  coseoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyrone. Homenknarypa okcuaoB. Dusmyeckne U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss OCHOBaHMM: INEIOYM M HEPACTBOPUMBIE
ocHoBaHusd. HomeHnknatypa ocHoBaHWi. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOcTM MertaimnoB H. H. bekerosa.
[Tony4yeHnue KucCIoT.

Comu. Homenknarypa coneil. duzndecknue U XUMHYECKUE CBOMCTBA COJICH.
[Tonyuenue conel.

I'eneTnueckas cBsA3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepuMenm:

Ka4eCTBEHHOE ONPEACIICHUE CONEPIKAHMs KUCIOPOAa B BO3AyXe, MOIYyYEHHUE,
coOupaHue, pacro3HaBaHME M M3yUYEHUE CBOMICTB KHUCIOpOJa, HAOII0EeHUE
B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOAOM M YyCJIOBUS BO3HUKHOBEHHS U
npeKpalleHus TopeHus (Mmokapa), O3HaKOMJICHHE C O0O0pa3llaMu OKCHUJIOB H
ONMKMCaHWEe MX CBOMCTB, MOJy4eHHE, COOMpaHHUE, PACHO3HABAaHUE U H3YyUYCHHE
CBOMCTB BoJlOpoa (ropeHue), B3aumojencTere Bojaopoja ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHHE BUEOMATEPHANIOB), HAOMIOIEHUE O0pa3lloB BEUIECTB
KOJMYECTBOM 1 MoOJb, HCCIIEJOBaHHE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOIECUCTBUE BOJbI C METaIIaMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



HCCIIEIOBaHHE O0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PacTBOPAx KUCIOT M IIEIOYEH,
n3yuenue B3aumojerctBusa okcunpa meau (II) ¢ pactBopom cepHOMl KHUCHOTHI,
KUCJIOT C METAJUIAMH, PEaKIUWd HEUTpaIu3aluH, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHM, BBITECHEHHE OJHOIO METaJla JPYTMM K3 PacTBOpPa COJM, PELICHHE
DKCIIEPUMEHTAJBHBIX 3aJad M0 TeMe «BakHeHIue KIacchl HEOPraHMYEeCKUX
COCIMHEHUID.

Ilepuoguvecknii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iementoB JI. U. MengeneeBa. CrpoeHne aToMoB. XHUMHYeECKasl CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble MONBITKM KIaCCU(PUKAIMM XUMHUYECKUX 3iIeMeHTOB. lloHsAtue o
IpyINIax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE W WIEJIOYHO3EMENbHBIE METaJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCHIBI
Y TUIPOKCHU/IBI.

[Tepunonnueckuii 3akoH. [Iepuonnueckas cucreMa XUMUYECKHUX 3J1€MEHTOB /1.
N. MenneneeBa. Koporkonepuoanas ©  JJIMHHONEpUOAHAs  (OPMBI
[Tepunonnueckoit cucrembl xumudeckux sneMeHToB . M. MenaeneeBa. [leprobl
n rpynnbl. PU3NYECKUU CMBICT MOPAIKOBOTO HOMEpA, HOMEPOB IIEpHOAA M
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
Ilepnommueckonn cucremnl [l. M. MenneneeBa. XapakTepucTuka XHUMHUYECKOTO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [leprnoanueckoro 3akoHa u [lepruoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. . M. MenneneeB — y4€HbIM U
IpaXXIaHHH.

Xumuueckass cBA3b. KoBaneHTHas (MOJisipHAas M HENOJIsIpHasi) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. FIOHHas CBSA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIpouecchl OkucaeHus: 1 BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0paslioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, IMPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIMX ~ NPUMEPBI  OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mesicnpeomemnmnbie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU HM3yYEHUU XHMHUU B 8§ Kjacce
OCYIIIECTBJISIETCS Yepe3 HCMOJb30BAaHUE KaK OOIMX ECTECTBEHHO-HAYUHBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJISl OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIe TOHATHSA: Hay4YHBIN (hakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCuPUKanus, TIEepUOJANIHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsjl, BEIIECCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUUYUHBI, ¢IHHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dotocuntes, Apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapocdepa, MHUHEpaANbl, TOPHBIC IOPOJIHI,
TMIOJIE3HBIE UCKOMAEMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMHUYeCcKas peakuust

[Teproanueckuit 3akoH. [leproanueckas cicTeMa XUMHYECKUX JIEMEHTOB /.
N. Menneneea. CTpoeHHME aTrOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBONCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kajdus, Kalblud M UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »JJIeMEeHTOB B llepmoanueckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJAbI XUMHUYECKOW CBS3M. THUIBI KPUCTAUTMYECKUX
peIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPTraHMYECKUX
COCJIMHEHUM, TeHETUYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XMMUYECKUX PEaKIIUA 10 pa3IudHbIM MIPHU3HAKaM (110 YUCITY
M COCTaBy Y4YacTBYIOIIUX B PEAKIIMU BEMIECTB, MO TeruioBoMy 3¢@deKTy, o
VM3MEHEHHUIO CTEMEHEW OKHUCICHUS XUMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTHU, TIO
y4aCTHIO KaTajlnu3aTopa). JK30- U IHAOTEPMHUUYECCKUE PEAKIIUA, TEPMOXUMHUUECKUE
ypaBHEHHUS.

[Tonsitue 0 CcKOpOCTHM XUMHUYECKOW peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [[oHsTHe 0 TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonaTue 0 xumMuueckom paBHOBeCUU. DaAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XHMMHUYECKOM pEaKIuh M IIOJ0KEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ pEaKIMW,  AJICKTPOHHBIN  OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBiieHME  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHHEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPONTUTHYECKON TUCCONUALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHW3M JIUCCOLMAIIMM BELIECTB C Pa3jIM4YHBIMU BHUIAMH
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun nOHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBoOWCTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MPEICTABICHUA OO0 3IEKTPOIUTHUYECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O rHapOIU3E COoNei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB U HEMETaUIOB (rpadura M anMmasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMAIMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOKHO  HCHOJB30BAaHUE BUAECO MaTEpPHAJIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPU3HAKK  MPOTEKaHUs  peakluii MOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJCJIEHUE Tra3za, oOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropeHue, peakuy pas3ioXKeHHs,, COSAMHEHNUs), paclo3HaBaHUE HEOPraHUYECKUX
BELIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAKUUHA Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 UX coeANHEHUSs

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyUecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha IMpPUMEpEe  XJopa
(B3auMOJEeHCTBUE C MeTalllaMH, HEMeTaulaMH, Uieno4yamu). XJIOpOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, IIPUMEHEHHeE. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YeEJOBEKa. BaxHeWime XJIopuabl U UX
HAXO0XKIEHUE B IPUPOJIE.

Oo6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue U (pusnueckue CBOMCTBA
MPOCTHIX BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAUGUKALIUN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPO, CTpOeHUE, (PU3UYECKUE U
XUMHUYeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUIOB.
Cepnas kucinora, (Qu3HYecKne ¢ XHMHYSCKHE CBoMcTBa (oOmme Kak
MpeICTaBUTENsl Kjacca KUCIOT W crenududeckue). XUMHUYECKHE peakluH,
JeXalMe B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJyYEeHUsI CEPHOU KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynbgar-uoH. Haxoxaenue ceppl U €€ COCOIUHEHHM B MPHUpPOAE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeibl COCIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnueckue U xumMudeckue ceorcrra. KpyroBopot azora B mpupoje. AMMUaK, ero
du3nueckrue 1 XUMUYECKHUE CBOMCTBA, MoyyeHue u npuMenenue. Coliu aMMOHUS,
X (PU3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJydeHue, (PU3NYecKue W XUMHUYCCKHE
cBOlicTBa (0OmME KakK TPEACTABUTENS Kiacca KHCIOT W CHeUupUUIECKUe).
Hcnonb3oBaHne HUTPATOB U COJEl aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yn00peHnii. XuMU4YecKoe 3arps3HEeHUE OKPYKAIOIICH Cpe/ibl COeUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3lyXa, MOuBbl W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, GUMUECKHME U XUMHUUYECKHE CBOWCTBA.
Oxkcup dhocdopa (V) u pocdopnas kuciora, Guzndeckue 1 XUMHUIECKHIE CBOMCTBA,
nosryuenue. McnonapzoBanue pocharoB B kauecTBE MUHEPAIBHBIX YI00OPEHUI.

O6mast xapaktepuctuka 37eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHA.  YTIIEpOH,  aJUIOTPOITHBIE
Moau(dUKalKM, pacopoCTpaHEHHE B MpupoAe, GUMYECKHUE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriepona B npupozae. Okcunibl yriaepojaa, ux
dusnueckue W XMMHUYECKHE CBOWCTBA, JIEUCTBHE HA JKHUBBIC OPTraHU3MBI,
MOJYyYCHHE W MPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T1100anbHOrO MOTEIUICHUS KJIMMaTta, MapHUKOBBIN
addekT. YronapHas KucioTa U €€ coiu, X (U3NYECKUe U XUMMUUYECKUEe CBOMCTRA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIIUIEHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriepona (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TAHOJ, TIIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKH YTJIEBOAOPOJAOB (Yrosb, MNPUPOJHBIA Ta3, HEPTh),
MPOIYKTHl UX mepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIITUICHHOCTH.
[TonsiTie 0 OMONTOTUYECKH BaXKHBIX BEINECTBAX: KUPaAX, OCNIKaX, YIJIeBOIaX — U UX
poiii B KM3HM 4elOBeKa. MarepuaibHOE€ €IMHCTBO OPTraHUYECKHX |
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue MU XUMHUYECKHE CBOWCTBA, TOJIYYCHHE U
npumeHenne. CoenuHeHUsT KpemMHUs B mpupoze. OOmme mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemuueBor kuciaore. CUIMKaThl, UX HCHOJIb30BaHUE B
OBITY, B MPOMBIIIICHHOCTH. BakHeiie cTpouTeIbHbIE MaTepHUalibl: KepaMHuKa,



CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpobieMbl G€30MacHOTO HCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha XJIOPUJI-UOHBI U HAOJIOJICHHE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKarolKe (U3NUECKUE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB U HUX COCAMHEHWH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJIOpUI0B (TaJOTeHHIIOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl M €€  COCNMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HAOIOICHHE TIpoliecca OOYTIMBAaHUS caxapa MoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHUYECKHUX CBOMCTB
pa30aBIIEHHOMN CEPHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM peakiuy Ha Cyabdat-
MOH M HaOJIIOJIEHWE MpHU3HAKA €€ NPOTEKAHHs, O3HAKOMJIEHHE C (PU3MYECKUMH
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOXKHO HCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX yHOOpEHUIA, TOIyUCHHE,
coOupaHue, pacrno3HaBaHWE€ U U3YyYEHHWE CBOWMCTB aMMMaKa, I[POBEIACHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUA U (pocdaT-uoOH U U3yYeHUE NMPU3HAKOB
UX IIPOTEKAaHMs, B3aUMOJEHCTBUE KOHIICHTPUPOBAHHON a30THOW KHCJIOTBI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta, (QysuiepeHa, O3HaAKOMIICHHE C
IPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHUe, COOMpaHHe, PAClIO3HABAHUE U W3Y4YEHUE
CBOWMCTB YIJIEKHUCJIOTO rasa, MPOBEJICHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3Yy4YEHUE TMPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOAYKIIMEN CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUIbl U UX COCTUHEHUSD.

MeTansibl 4 UX COCTUHEHUS

OO6m1as XxapakTepUCTUKAa XUMHUUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHus B Ilepuogmueckoi cucremMe Xumuyeckux isnemeHtoB J[. .
MengaeneeBa u ctpoeHusi arToMoB. CTpoeHHE METaioB. Meraimueckasl CBA3b U
METAJJIMYECKasi  KpPUCTAJUIMYEecKas  pemeTka.  DJIEKTPOXUMHUYECKUUA  psif
HaIpsHKEHUN MeTauioB. OU3NUecKre U XMMUUYECKHE CBOMCTBA MeTauioB. O0mwme
CrocoObl TMody4yeHus: MeTamuioB. [loHsATHE O KOpPpO3MM METauiOB, OCHOBHbBIE
CIocoObl 3alUThl WX OT Kopposuu. CmiaBel (CTadb, YyTyH, TIOPATFOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsie MeTaibl: monoXKeHUe B llepuoanueckon cucTteMe XMMHUYECKUX
anemeHTOoB . 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHUE B IPUPOE.
dusznyeckre U XMMUYECKUEe CBOWMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIbI U



TUAPOKCHIIBI HAaTpusi W Kanusa. IIpuMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUN.

[[lenoyno3emenbHblE METAJUIbI MarHMid MW KaJbLMW: IIOJIOXKEHHE B
Ilepnognyeckon cucreme xuMmuueckux sineMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B rpupoae. Ouznueckue u XMUMHUECKUE CBOMCTBA MarHus
U Kanpluda. Baxseillive coeAuHEHUs Kajblus (OKCUJ, TUIPOKCHI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmnroMuHUN: TToNokeHue B [lepuogndeckoi cucTeMe XUMHYECKUX SJIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aTtoma, HaxoKJIeHHWE B mpupoge. Pu3nvecKue u
XUMHUYECKUE CBOMCTBA altOMUHMs. AMGPOTEpHBIE CBOMCTBA OKCUIA U THIPOKCHIA
AIFOMUHUS.

Kenezo: nomoxenne B [lepuonueckon CHCTEME XUMUYECKUX JIEMEHTOB /JI.
N. MenzaeneeBa, CTpOEHHE aTOMa, HaxoxKJaeHue B mpupoae. dusmueckue u
XUMUYECKUE CBOMCTBA xene3a. OKCuabl, THAPOKCU B U comu xene3a (1) u xxeneza
(IIT), mx coctaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METalIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBAMM, M3yU€HUE  PE3YyJbTAaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTENW B3aMMOJCIHCTBUS OKCHJA
KaJIbLIUSI M HATpusi C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOILIECCA TOPEHHUS KEJIE3a B KUCIOPOAE
(BO3MOKHO  HCIIOJIb30BAHME  BHJIEOMATEPHANIOB), TPU3HAKOB  IPOTEKAHUs
KAUEeCTBEHHBIX PEaKIUil Ha MOHBI: MarHus, KajbliMs, allOMUHUS, [IUHKA, JKele3a
(IT) u xene3a (II1), menu (I1), HaOmrOIEHNE U ONMKUCAHKUE MPOLIECCOB OKPAIIUBAHUS
IJJaMEHU HWOHAMHU HaTpHs, Kalusg U Kaublus (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATHOMUHHUS
Y TUJIPOKCH/IA LIMHKA, PEIIEHNE SKCIEPUMEHTAIIBHBIX 337a4 o TeMe «Baxueiimme
METAJIbl U UX COCTHHEHUS.

XHMMHUA U OKPYKAOIIAS CpeAa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKHW3HM 4elOBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momouns npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXarolleld cpenbl (mpelaeiabHas AOIyCTUMAast
KOHIleHTpanus BeuecTs, aaiee — [1JIK). Posb xuMun B pelieHH 3K0JIOTHYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHre 0o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
Marepuabl).

Mesicnpeomemmnbie céa3u



Peanuzammsi MeXNpeaMETHBIX CBs3€H NMpU M3yYCHUM XUMUU B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSTUH, TaK W TOHSATUHN, SBISIONIMXCS CUCTEMHBIMU TSI OTACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE TMOHSTHUS: HAy4dHbIH (DakT, rUmoTe3a, 3aKoH,
TEOpHs, aHalnW3, CHHTE3, KiIacCU(UKAIUs, TEPHOJUIHOCTh, HaAOIIOJACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBJICHHUE, IMAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

®usuka: Marepusi, aroMm, OJICKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHU]I,
M30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, 3JICKTPUUECKUN 3apsll, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH, ~ JAWAJICKTPUKH, (OTODJEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
peméTka, CruiaBbl, (U3UYECKUE BEIMYMUHBI, €IUHUIIBI U3MEPEHHUs, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEpAIbHBIC
yA00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpAbI, TOPHBIE MOPOIBI,
M0JIE3HbIEC MCKOIaeMble, TOITUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMA ITPOI'PAMMBI I1O
XNMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOy4YeHUS XMMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUNCKUMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHM, IPUHSTHIMUA B
oOlllecTBE MpaBWJIaMU M HOPMaMH TIOBEJCHHS U CIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00YYarOIIUXCS.

JInyHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALlUUd U
paclIMpeHUe OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTH4eCKOro BOCIIMTAHUA:

LIEHHOCTHOI'0 OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XUMHUYECKOM HAYKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTHU BIIAJIETh JOCTOBEPHOW HH(pOpMaiueni o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM MU OTEUYECTBEHHOM XWUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpamaaHCKOr0 BOCIIUTAHMS:

MPEJCTABICHUSI O COLUHAIBHBIX HOPMax M IIPaBUIAX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIIECCE OTOM Yy4YEOHOW JAESITENBHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMIOBEJCHHE W IIOCTYIIKM CBOMX TOBAPHUILEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BEUIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKHM M COCTaBJISIIOIINE
OCHOBY ISl TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TMPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYECHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJIOJaeMBbIX IPOIIECCOB M SIBIICHHM,
MO3HABaTEIbHON, MHGOPMAIIMOHHON M YUTATEIbCKON KYJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl C Y4e€OHBIMU TEKCTaMH, CIIPaBOYHOM



JUTEPATypO, JOCTYMHBIMH TEXHHUYECKHUMH CpPEICTBAMU HH(GOPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JIH0O03HATEIBHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM M  HMCCIEI0BAaTEIbCKON
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJbHEHIIIEM;

4) popmupoBaHUs KYJIbTYPHI 310POBbSIL:

OCO3HAHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0POBbI 00pa3 »U3HH, OCO3HAHUE MOCIEICTBUA U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJEHUS AJIKOr0Jis, HAPKOTUKOB, KypEeHHUsI),
HEOOXOUMOCTH COONIIOJIEHUSI TpaBUi  OE30MacHOCTH TMpH  OOpalleHuu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3YyUYEHHIO TpodeccHil U Tpyla pa3IMyHOro poja,
YBaXEHUE K TPyAYy U pe3yjbTaTaM TpPYIOBOM NEITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHSA MPEAMETHBIX 3HAHUW 10 XHWMHUH, OCO3HAHHBIA BBIOOP
MH/IMBUIyQJIbHON TPaeKTOPUU MPOJOJDKEHHUST 00pa30BaHUs C yU4ETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHenrHol npo(pecCHOHaNBbHON AeATEIbHOCTH U Pa3BUTUSL HEOOXOIMMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MNPO(HECCUOHATBHON CPEIE;

6) 3K0J10rHYECKOTr0 BOCTIUTAHUSA:

HKOJIOTUYECKM LEJIECO00pa3HOE OTHOIICHHE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyUIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 310POBOIrO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
(u3nyecKkoMy M TICUXHYECKOMY 3/J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJICHUS
paBuJl O€30MaCHOTO MOBEIEHUS IPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YIPOXKAIOUIUX 3/I0POBBIO U )KU3HU JIHOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4YaeMble MPU U3YYEHUH XUMHH, IS
peleHns 3aaa4, CBSI3aHHBIX C OKPY KAIOWIEW MMPUPOIHONU CPEAOU, JISI TIOBBIIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHUS TJ00AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MPOoOJIeM M IMyTel UX pPELIeHUs MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE s
dbopMupoBaHUS MHUPOBO33PEHUS OOIIECHAY4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHIINIL, TUIIOTE3a, PakT, cUCTeMa, MPOIeCcC, IKCIEPUMEHT U APYTOE.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HAHHMM W3 ATUX MpPEeAMETOB (OPMHUPOBATH MPEICTABICHUE O LEIOCTHON



HAay4YHOU KapTHUHE MUpPA, U YHHUBEPCAIbHbIE YUeOHbIC NEHCTBUS (TT03HABATEIBHEIE,
KOMMYHHUKAaTHBHBIE, PETYJISATUBHBIC), KOTOpBIE oOOecreuynBaroT (HOPMHUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHHWIO W OCYIIIECTBICHUIO Y4eOHOM
JIESITCIIbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jiornueckue JaeiicTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XUMHUUYECKUX TMOHATUM (BBIACIATHL UX XapaKTEpHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH MOHATHSIMH), UCIOJIb30BAThH
MOHATHUS I OOBSICHEHUS OTIEIBHBIX (DaKTOB W SIBJICHUH, BRIOMPATh OCHOBAHUS H
KpUTEpUM TSI KJIacCU(UKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUM,
yCTaHABJIMBATh MPHUUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaAMHU H3yYCHHUS,
CTPOHTH JIOTUUECKHE PaCCYXJICeHUS (MHIYKTHBHBIC, JETyKTUBHBIC, TI0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

YMEHHE TMPUMEHSATH B TMPOIECCE I[IO3HAHUS TMOHATUS (MPEIMETHBIE U
MeTaInpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3yEeMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEJCTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUYeckas (opMysna U ypaBHEHHE
XUMUYECKON peakii — IPH PEIICHUU y4eOHO-II03HABATENIbHBIX 3a/a4, C YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BAThH CYIIECTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIICCTB U XMMHUYCCKHX PEaKIIHi,
BBISIBJIITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBS3H M
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

ba3oBble uccienoBarebCKHe 1eHCTBUA:

YMEHHUE HCIIOJb30BaTh IMOCTABJIICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMUS, a TaKKe B KadeCTBE OCHOBBI JJIsI (POPMHpPOBAHHUS THUIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOPETEHUE OMNbITa MO IJIAHUPOBAHUIO, OPraHU3AlMU W MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJIOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yJbTar, (OpMYyJIHpPOBaTH 00OOIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIECIOBAHMS, COCTABISITh OTUET
0 MPOJIeNIaHHOM padoTe.

Pab6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH M MHTEPHPETUPOBATH HHOOPMALIUIO
Pa3JIMYHBIX BUJIOB U (OPM TIPEACTaBICHUS, MOJydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
mocoOus, pecypcel MHTepHETa), KPUTHUYECKH OIEHHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO NH(OpMaIuio;



yYMEHHE MPUMEHATh Pa3InYHbIe METOJBI U 3alpOoChl MPU MOUCKE U 0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMUMBIX ISl BBIIOJHEHUS
y4eOHBIX U NIO3HABATEIBHBIX 33]1a4 OMPEAEIEHHOTO THIA, TPUOOPETEHUE OIbITA B
o0JacTl UCMOJB30BaHUSA HWH(GOPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOl aKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpATh ONTUMAIBHYIO (GOpMY Mpe/ICTaBlIeHUsT HHMOPMAIUN U
WUTFOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JharpamMmamy,
apyrumu GopMamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHUE UCIOJIb30BaTh W aAHAJU3MpOBaTh B IIpolecce Y4eOHOU W
MCCIIEIOBATENIbCKON JIEITETbHOCTH MH(GOPMAIUIO O BIMSHUU TPOMBIIIICHHOCTH,
CEJIBCKOr0 XO35MCTBA M TPAHCIOPTAa HAa COCTOSHUE OKpPYKArOLIEW MPUPOIHOU
CpEIbl.

KoMmyHMKkaTHBHBIE yHHBEpPCAJIbHbIE YdeOHbIE eliCTBUS:

YMEHHMS 3aJlaBaTh BOINPOCHI (B XOJie¢ auaiora W (WJIM) JIHUCKYCCHUHU) TIO
CylIecTBYy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  IPEACTaBIATH  IIOJYYEHHBIE  PE3yJbTAaThl  [O3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALNIO
pPE3yIbTATOB BBIMOJIHEHHUSI XMMHYECKOTO 3KCIEPUMEHTa (J1abOpaTOpPHOrO OIIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATENbCKOW  JEATEIbHOCTH  NpPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uluil (00CyX1eHusi, OOMEH MHEHHMSIMHM, «MO3TOBBbIE IITYPMBbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OINpEACICHUE KPUTEPHUEB II0 OLIEHKE KadecTBa
BBITIOJIHEHHOM pabOTHI U APYTHE).

PeryiasiTuBHbIC YHMBeEpPCaJbHbIe y4eOHbIe 1eliCTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LENN JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U NPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BHIOUPATh Hanbosee 3PGeKTUBHBIE CIIOCOOBI PEIICHUs] YIYCOHBIX U
MO3HABATENbHBIX 3a7]a4, CAMOCTOSITEbHO COCTaBISATh WM KOPPEKTUPOBAThH
IPEIJIOKEHHBIM  QJITOPUTM  JEHUCTBUW NP  BBINOJHEHUM 3aJaHUA C  YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJjbTaTa 3asBICHHOW UEIH, YMEHHE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIBLHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI



neucTBUi, crnenuduueckue Ui TPEIMETHOW oOmacth  «XHUMHS», BHUIBI
NEATEIBHOCTH [0  MOJYYEHWID HOBOIO  3HAaHMS, €ro HHTEpIpPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xonIy oOydenwus B 8 Kjacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IOHSITHUH: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAs U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIJIbHASI aTOMHAs U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas J0JIsT XUMHUYECKOTO JIEMEHTA B COCTMHCHHH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPuKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaAKIUU 3aMEIICHUS, PEAKIIUU
o0OME€Ha, 7K30- U HIOTEPMHUUECKUE PEAKIUH, TEIUIOBON 3PPEeKT peakuuu,
AIpO aToma, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOuTal b, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSIPHASI U HEMOJSIPHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasl JOJIs BELIECTBA
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

¢ WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUI;

¢ HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJieHUS (hopmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

o ONpENeNATh BAaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAAJIEKHOCTh BEIIECTB K ONpPENENEHHOMY KIJAcCy COEIMHEHHMM I10
dbopmyniam, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPTraHMYECKUX COCIUHEHUSAX;

o packpeiBaTb cMmbica Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKUX AJIEMEHTOB OT UX TosiokeHusi B llepuoandeckoit cucrteme,
3aKOHOB COXPAHEHUSI MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOTraJipo;

o ONUCHIBATH W XapakTepu3oBaTh TaOmuuHyto (opmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh TOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpynna)», mansie u
OoJIbIlINE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHUS, KOTOpPHIE HMMEIOTCS B
tabauie «llepumomnueckas cucrteMa XuMUYecKux odnemeHTtoB JI. M.
MeHnneneeBay € YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
U paclpeiesieHHe X M0 3JEKTPOHHBIM CII0SIM);

KJIaCCU(PUITMPOBATh XMUMHYECKUE IJIEMEHTBI, HCOPTAHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTOo »dJIeMeHTa 10 Gdopmye
COEIMHEHHSI, MaCCOBYIO JOJIO BELIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKInu;

IPUMEHSTh OCHOBHBIE OINEpPALIMM MBICIUTEIBLHON NIEATEIIbHOCTH — AHAIN3
U CUHTE3, CpaBHEHHE, 00O0OIIEHHE, CUCTEMATU3AINI0, Kiaccudukaiuio,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUIsI M3YUYEHHS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYUYHbIE METO/bI
MO3HAaHUS — HAOIIOJEHUE, HU3MEPEHHE, MOJACIUPOBAHUE, SKCIEPHUMEHT
(peaJIbHBI 1 MBICIICHHBIN );

cledoBaTh  IpaBWJIaM  MOJIb30BaHUS ~ XMUMHUYECKOW  MOCYIOM |
7a00paTOpHBIM O0OPYJIOBaHMEM, a TaKXke TMpaBujaaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUUM C MHCTPYKIHUSAMH TI0 BBIIOJHEHUIO
JTa00OpATOPHBIX XMUMHUYECKUX OINBITOB IO TMOJYYEHUI0O U COOHUpPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOpOJAa U KHUCIOpOJa), MPUTOTOBICHUIO
pPAacCTBOPOB C OMNPEACIEHHOW MAacCOBOW HOJIEW PACTBOPEHHOTO BEIIECTBA,
IJAHUPOBAaTh W MPOBOJUTH  XUMUUYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBI0 MHAMKATOPOB
(;makmyc, peHondranenH, METHIOPAHK U JPYTHE).

K xonity oOydenus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTD, CTEIIECHb
OKHUCJICHUS, XUMUYECKas peakius, XUMUUYECKasl CBs3b, TEMIOBON 3 dekT
peakuuu, MOJb,  MOJSPHBIH  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT IUCCOLMALUS, PEAKUUU HOHHOIO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBbIE PpEeaKINK, OKHUCIUTEIHbHO-BOCCTAHOBUTEILHBIE PEaKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAHOBJICHHE,
a;moTponus, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYEeCcKas), KpHUCTAUIMYECKasi pemérka, KOoppo3us METaILIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKON pEaklUHWH, TMPEAeIbHO JOIMyCTUMAs
koHneHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TOHSTHH H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
WCIIONB30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi cOCTaBieHUus (opmyn
BEIIECTB U YPAaBHECHUN XMMUYECKUX PEAKIUN;

ONPENIEIIATh BAJICHTHOCTh M CTEIICHb OKUCICHUSI XUMUUYECKUX AJIIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAMIEKHOCTh BELIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1Mo (opmyiiaMm, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYecKas) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOW (opmyrie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAUHEHUW, TUIN KPUCTALTAYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBate cMbica llepuogmueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoguyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHAs mnoArpynmna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpynma)», manbie W OONBIINE TEPHOIBI, COOTHOCUTH
0003HAauUEHHUsA, KOTOpbIE MMEITCA B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHUSI  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COocTaB M 3apsAja sApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpeneyneHue WX IO JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTHM B M3MEHEHUU CBOWCTB JJIEMEHTOB U HUX COCAUHEHUN B
npejenax MajiblX MEePUOJ0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHMUECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy W COCTaBy YYacTBYIOIIMX B PEaKIMH
BEIIIECTB, TI0 TEIJIOBOMY 3(h(DEKTy, 0 U3MEHEHUIO CTENCHEW OKWCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, NOATBEPXKAas OMUCAHUE
MpUMepaMu MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOW JAUCCOIMALIUU  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIEC U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHHUS peaKIHii, TMOATBEPKIAIONINX CYIICCTBOBAHUE
TCHETHUYECKOM CBSI3M MEXK/y BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHMA
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,
IIPOTHO3UPOBAaTh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHMHYECKUX TIPEBPAICHUA B Pa3IMYHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCHTEIIBHYIO MOJICKYJSIDHYIO W MOJISIDHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMeHTa 1o (opmyre
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHCHUIO XUMHUUYECKOU PEaKIINH;

cobmoaaTh  MpaBWia  MOJB30BaHUS  XHMHYECKOHM  MOCYIoH W
7a00paTopHbIM  00Opy/JOBaHUMEM, a TakXKe IMpaBuiIa oOOpalieHus C
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSAMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIONYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJICKUCIIOTO rasa);

IPOBOJMTL  PEAKIMH, TOATBEPXKJAIONINE  KaueCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB. PAacIO3HaBaTh OIBITHBIM IMYTEM XJIOPHUI-, OpoMU/-,
noaua-, KapOoHar-, Qocdar-, cuiukar-, cyiabpar-, THIAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHSI W HOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX BEIIICCTB;

PUMEHSITh OCHOBHBIC OIEPAIIMM MBICIUTEILHON JEITEIIPHOCTH — aHAJIHN3
W CUHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMaTU3alNI0, BbISIBICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUIsI M3YYCHHS CBOMCTB BEIIECCTB W
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOMBI TIIO3HAHHMS —
HaOII0JICHUE, M3MEPEHHUE, MOJICTUPOBAHUE, DKCIICPUMEHT (peajbHbId H
MBICJICHHBIN ).
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Hroro no pazneny

25

Pa3gen 3. MeTaiibl 1 UX COeUHEHUS

. bubmuorexa IIOK
3.1 Obrue cEOHCTE METATIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa IIOK
32 Baxueiime MeTaIbl 1 UX COCTUHECHUS 16 hitps:/m.odsoo.rw/ 7412636
Hroro no pazneny 20
Pasznen 4. Xumus u okpykaonias cpeaa
4.1 B MaTepuaibl B )KU3HU YETIOBEKA 3 bubmorexa OK
) cliectsa u P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bubmuoreka IIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Jlara
Ne nupposbIe
Tema ypoxa KonTpobHbI IIpakTuyeckune | H3y4eHH
n/n Bcero o0pa3oBaresibHbIE
e padoThbI padoTbI b
pecypchbl

1 [Ipenmer xumun. Posib XuMuu B )KU3HU 1 bu6nmoreka [IOK
yeJioBeKka. Tena 1 BellecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTie 0 METOaX MO3HAHUS B XUMUHU 1 brbmorexa [OK

A https://m.edsoo.ru/ff0d227¢
[TpakTuueckas pabora Ne 1 «IIpaBuna

3 paboThI B 1a0OpaTOpUH U IPUEMBL 1 bubnuoreka [IOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM»

4 YucTteie BenecTBa U cMecH. CiocoOb! 1 bu6nmoreka [JOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabora Ne 2

5 «lfaz eleHue cnfeceﬁ (Ha npumepe 1 bubmmorexa TIOK

A . pumMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

. XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 bubmuoreka [IOK
(CMMBOITBI) XUMHUECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 coKHBIE BENIECTBA 1 bubmmorexa [IOK

p m https://m.edsoo.ru/ff0d2a6b¢c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [IOK

YIHPHOS https://m.edsoo.ny/ff0d2d50




3aKO0H ITOCTOSIHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
mvueckas popmya. Banentaocrs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTeIbHAs MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JI1 XUMHYECKOI0 bubmuoreka [IOK
3JIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c
13 Kommuaectso BemiectBa. Moiib. bubanoreka IIOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 DdusznuecKkre 1 XUMHICCKUE SIBIICHUS. bubaunoreka IIOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCIIOBUS IPOTEKAHUS bub6nmoreka LIOK
XAMUYECKUX PEAKITUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHHUS MacChl BEIIECTB. bubnunorexa LIOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koiMuecTBa, MacChl
17 BEILIECTBA M0 YPAaBHEHUSIM XUMUYECKHUX bubmmorexa TIOK
m . yp https://m.edsoo.ru/ff0d5708
peaxkuui
Krnaccudukanus XUuMHUECKUX peaKInii
18 (coenMHEHUs, Pa3I0KEHUS bubmmorexa OK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIonenucT. O000IIeHHE U bubmmorexa TIOK
1 AT, Hf hitps://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HAHUH
20 KonTponbnas padota Nel o Teme bubmuoreka LIOK
«BelecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnuoreka LIOK

Bo3nyxa. Kucnopog — anemeHT u

https://m.edsoo.ru/ff0d448e¢




npocToe BeecTBo. O30H

duznueckre U XUMHUYECKUE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa LIOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcrumax
CrniocoOblI MmosTy4eHus KUCIopo/ia B
23 71a060paTOpPUH 1 POMBIIIIICHHOCTH bubmmorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
TennoBoii 3QPeKT XMMUIECKOI
24 peaKIuu, MOHSITHE O bubaunoreka IIOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TormBo (He(Th, yroib U METaH).
25 3arpsi3HeHUE BO3/yXa, CIIOCOObI €T bubmmorexa TIOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALIICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITomyuenue u cobupanue KUCIopoaa buommorexa OK
y . p poa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONCTB»
7 Bonopon — anemeHT u npocroe bu6mmoreka LIOK
BelecTso. Haxoxaenue B nmpupojie https://m.edsoo.ru/ff0d4dd0
)% duznvecKkue 1 XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
? OHATHE O KUCTIOTAX M COTAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI TTONTy9eHUs BOIOPOa B bubmuorexka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast padota Ne 4 o Teme
bu6mmorexa [JOK
31 «[lomy4enue u cobrpanue Bo10poa,

W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MounsipHblii 00bEM razoB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o00bEMa, KOJIMIeCTBa
33 BEIIIeCTBA I'a3a 10 €TI0 U3BECTHOM bubmotera LIOK
m . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA WU O0BEMY
Brruncienus o0bEMOB ra3os I10
34 aBHEHUIO PEAKIIUU Ha OCHOBE 3aKOHAa bubmotera LIOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUH ra30B
35 dusnyecknue 1 XUMUYECKHE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubmuoreka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopna kak pactBoputenbs. HacbiueHHbie
37 M HEHACHIIIEHHBIE pacTBOPEL. MaccoBas bubmorexa OK
m p PBI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pPacCTBOpE
[TpakTuyeckas padora Ne 5 o reme
18 «IIpurorosieHne pacTBOpOB ¢ bu6mmoreka LIOK
ONpeIEIEHHON MacCOBOM JOJIEn https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
19 Konrtponbnas pabora Ne2 no teme bubnuorexa LIOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KIacCH(pUKAIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnue n XuMHUUeCcKHe CBONCTBA
41 KI/ICJ‘I};THLIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
0 OcHoBaHUS: COCTaB, KJIaCCU(PUKAITHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [Toy4yenne u XuMHYECKHE CBOMCTBA bubnmoreka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccudukanus, bubnuorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Toy4yenne u XuMHYECKHE CBOMCTBA bu6nmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMCHKIIATYpa,
46 cnoco((ibrl) T0JI )eHI/Is[ XI/IMI/qufKI/Ie bubmorexa [OK
N ya ’ https://m.edsoo.ru/00ad9474
CBOIICTBA
[TpakTrueckas padora Ne 6. Perienue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnunorexa LIOK
«OCHOBHBIE KJIACChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTMHEHU I
43 I'eneTnyeckas CBsA3b MEXY KilacCaMu bubnuorexa LIOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O06o01IeHre U cucTeMaTu3alys 3HaHU
m H https://m.edsoo.ru/00ad9ch2
Konrtponbnas pa6ora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa TIOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[lepBble MONBITKY KJIAaCCU(PUKALIUN
51 XI/II\F/)II/ILIGCKI/IX 3JIEMEHTOB 1(?}0H51T1/Ie 0 bubmmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
bu6mmorexa [IOK
52 [Tepuonnueckast cuCTeMa XMMUYECKUAX
https://m.edsoo.ru/00adas52¢c
anemenToB 1. . Menneneepa
bubnmoreka [IOK
53 Ilepuonbl, rpynibl, OATPYIIIBI s

https://m.edsoo.ru/00adas52¢c




Crpoenune atoMoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IEeKTPOHHBIX 000I0YEK
. bubmuoreka IIOK
55 aToOMOB 3J1eMeHTOB [lepnoanueckoi
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA 10 €r0 MOJ0XKEHHUIO B bubmuoreka IIOK
ITepuoanueckoii cucteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BuTus Hayku U npaktuku. J[. M. bubnuorexa LIOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBublil ypok. O000I11I€HIE 1
58 CI/ICTEM&TI/ISZPI/I}I 3HAHUM / bubmmotexa TIOK
. H https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas pabota
KonTponbnas padota Ned4 o Teme
59 «CtpoeHue aToMa. XUMUYECKAs CBSA3b bubmorexa [OK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepoyHasi paborta
60 DIEKTPOOTPUIIATEIILHOCTH AaTOMOB bubnunorexa [IOK
XUMHUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckast CBs3b bubmorexa [OK
https://m.edsoo.ru/00adac34
& KoBasieHTHas NOJIsIpHAs XUMUUYECKast bubnnorexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HENOMsIpHask XUMUUYECKast bubnnorexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCIICHUS bubmuoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC | bubmuoreka [IOK
peaknuu https://m.edsoo.ru/00adb076

66 0 1 bubmoreka [JOK

KUCJIUTEIN U BOCCTAHOBHUTEIIN https://m.cdsoo.rw/00adb076

Pese i . O600meHne

67 SCPBHbIH YPOX © UHI HH IZ 1 bubmuoreka IIOK
cUCTeMaTu3aIus 3HaHU 110 TeM hitps://m.cdsoo.rw/00ad9ch?
«Ctpoenue aroma. XUMHUYECKasi CBS3bY

68 Pesepsubiil ypok. O600111€HKE U 1 bub6nnoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Kosnun4yectBo yacos DJIeKTPOHHBIE
Jara
Ne undposbie
Tema ypoka KouTtposibHbI IIpakTnyeckune | H3y4YeHH
n/n Bcero o0pa3oBaresibHbIE
e padoThI padoThI A
pecypcsl

[Tepuonuueckuii 3aK0OH.

| Ilepuonuueckas cucrema | bubnuoreka [IOK
XHMHYECKHX 3JIeMeHTOB /J[. H. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHYECKHX 3JIEMEHTOB 1 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa | bubnunoreka [IOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bu bl XuMrU4ecKoi CBSI3U U TUITBI | bubnuoreka [IOK
KPUCTAJUIMYECKHUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no Teme

5 «IToBTOpEHUe u yrirybneHne 3HaHHA 1 1
OCHOBHBIX pa3/IesIoB Kypca 8 Kiiacca»
Krnaccudukanus XuMHuueckux bubmmoreka LIOK

6 . 1
peaKLuil 110 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKON

7 eakuu. IToHsATHE O TOMOTEHHEBIX U 1 Bubmiorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX

8 [ToHsITHE O XUMHYECKOM PAaBHOBECHH. 1 bubnmnoreka [IOK

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKOMN PEAKINH U IOJOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O PABHOBCCUSA

OKHCIINTENBHO-BOCCTAHOBUTEILHBIC

bubmuorexa IIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IIEKTPOIUTUYECKOU
10 nccoruanuu. CUIbHBIE U CIIA0bIE bubmorexa LIOK
A HHATIH https://m.edsoo.ru/00adcd68
BJIIEKTPOJIUTHI
11 HMonurle ypaBHEHUS peakIuil buGnorexa LIOK
yp peakl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOIICTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN bubnmorexa HOK
p“ 4 https://m.edsoo.ru/00add5d8
00 2JIEKTPOITUTHICCKON AUCCOIUAITII
XUMHUYECKHE CBOICTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 Bubmorexa LIOK
bel . https://m.edsoo.ru/00add8b2
AJEKTPOIUTUICCKOM AUCCOITUAIITT
14 Tloustue o runpoanze coseu bubmnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O0600111IeHHE ¥ CUCTEMATH3aIUs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemenue 3xciepuMeEHTATLHBIX bubmmorexa [OK
CLICHHC SKCTICPUME https://m.edsoo.ru/00addbfa
3a1a9y
KonTponbnas padota Ne2 o teme
17 «DIIEKTPOIMTHYUECKAS TN Harus bubmiorexa OK
CKTPO ec ACCOTHATIEIL, https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUH B PACTBOPAX)»
OO0111as1 XapaKTEPUCTHUKA TaJIOTEHOB.
18 anqulnqecfne CBI())I?ICTBa Ha IpUMeEpE bugmnorexa LIOK
pHMep hitps://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. CossiHast KUCIIOTa, bubnmnorexa [IOK




XUMHUYECKHE CBOMCTBA, MOJIyYCHUE,
MIPUMCHECHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padora Ne 2 1o Teme

20 «ITomyyeHue ConsTHON KMCIOThI bubmorexa [IOK
ya N N ’ https://m.edsoo.ru/00ade348
U3y4eHHe €€ CBOMCTB»
Brluucnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEaKIUK, €CIIU OJTUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11as XapaKTepUCTHKA SIIEMEHTOB bubnuoreka [IOK
VIA-rpymrst https://m.edsoo.ru/00ade64a
AnoTponHble MOAU(PUKALUU CEPBI.
” Haxoxnenue cepbl 1 €€ coeTMHEHUI bubnuoreka [IOK
B IIPUpOJE. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/i, CTpOeHHUE, bubmuoreka [IOK
¢busnyeckne 1 XMuMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (I)I/ISI/I‘leCKI/Iep u XI/IMIz/I‘{eCKI/Ie CBOMCTBa bubnrotexa LIOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHAMHMYECKUE PEAKINH, JIEKALINE B
OCHOBE IMMPOMBIIIJIEHHOTO crioco0a
2% ITOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka LIOK
XHWMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIe Cpeabl COCTUHEHUSIMU
cepbl
7 Brruncienne MaccoBOU JOJIM BBIXOIA bu6mmorexa [IOK
MPOIYKTa peaKIuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapaKTEPUCTHKA DJIEMEHTOB bubmuorexa [IOK




VA-rpynmnbl. A30T, paclipoCTpaHEHHE
B IIpupoae, Gu3nyecKue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/00adeea6

AMMHUaK, ero pu3snuecKue u

bubmuorexa IIOK

29 XUMHUYECKHUE CBOMCTBA, HOIyYCHHUE U
Y https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTruyeckas padora Ne 3 o Teme
30 «[lomyuenmne aMmmuaka, U3y4eHue ero bubmmorexa IOK
~ y - M3Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCToTa, e€ hu3nuecKue u bubmuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHUS B KaUeCTBE MUHEPAIbHBIX

32 no0Opennii. XUMHUYECKOE bubmmorexa LIOK
yROOPp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYIKarollell cpebl
COETMHEHUSIMU a30Ta
®ocop. Oxeun pochopa (V) u

33 (bocg)o pHasl KI/ICJ'I((i))Ta (?plinflezxne " Bubmmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyICHUE
Hcnonb3oBanue GocdaToB B

4 Ka4yeCTBE MUHEPAIbHBIX yI00pEHHH. bubmmoreka LIOK
3arpsi3HeHue NpUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHUE B

35 npu I(: e (gmnzecxfle Y XUMHUYECKUE bubmmorexa [OK

p P ae, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcupl yrieposa, ux Gu3sn4eckue u bubnmnoreka [IOK

XUMHUYECKHE CBOMCTBA.

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




DKosornyeckue mpoodIeMsl,
CBsI3aHHBIE C OKcuaoM yriaepoaa (IV)

37 VYronpHas KUcjaoTa v €€ Cou bubmorexa [OK
https://m.edsoo.ru/00ae006c
[IpaxTuueckas pabora Ne 4 no reme

18 "Tlosryyenue yriieKuciioro rasa. bubnnorexa [IOK
KadecTtBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavasIbHBIC TOHATHUS 00
39 OpPraHUYECKHX BEIICCTBAX KakK O bubmorexa [OK
P https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX yIiiepoia
40 Kpemnuuii u ero coeqnenus bubnmorexa HOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemenue

A1 SKCIEPUMEHTAIBHBIX 3a71a4 10 TEME bu6mmoreka IIOK
«Baxneinie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCOUHCHUSD)

KonTponbnas padota Ne3 mo teme
. bubmuoreka [IOK
42 «BaxkHeiile HeMeTalIbl U UX
https://m.edsoo.ru/00ac0ec18
COCIUHCHUS
OO01mast xapakTepruCTUKa XUMUIECKIX
9JIEMEHTOB — METAJIJIOB.

2 MerTtannuueckas CBSI3b U bu6mmorexa [IOK
MEeTaJUIMYECKas KpUCTaIUINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBA
METaJJIOB

44 XHUMHUYECKHE CBOMCTBA METAIIJIOB. bu6mmoreka IIOK

DAEKTPOXUMHUECKUN Psift

https://m.edsoo.ru/00ael 156




HaIIpsHKEHUN METAJUIOB

OO6m1re cnocoObl MOTYYSHHS
meTaiuioB. CruiaBel. Beraucienus mo

45 ABHEHUIM XUMHUYECKUX PEAKIUN bubmorexa LIOK
yp PEAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MpuMecH
46 TTousTue o KOpPO3UU METAIIOB Bubmorexa OK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €10 € MeTal
[Henotmpie MeTaLIs! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
Kajus https://m.edsoo.ru/00ae14b2
49 [IenouHO3eMENIbHBIE METAIIBI — bubmuorexa [IOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxxneiinme coequHeHN KaJIbIU Bubmorexa LIOK
8 A https://m.edsoo.ru/00ael5e8
51 O000111eHNE U CHCTEMATH3ALIUS
3HAHUU
5 JKécTkocTh BO/IBI U CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00aec1886
ITpaxTrueckast padorta Ne 6 1o TeMe
53 ")iéCTKOCTB Bop bl 1 METOBI €€ bubmiorexa [OK
| A A https://m.edsoo.ru/00aclael
yCTpaHEHUs
bu6nmoreka IIOK
54 An 7
FOMUHHH https://m.edsoo.ru/00ae1c64
AMpoTepHbIe CBOMCTBA OKCUA U bubnuoreka LIOK
55
TUIpoKCcHUIa https://m.edsoo.ru/00aelc64
56 Kenezo bubmuorexa [IOK




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

OKCI/I,Z[BI, THAPOKCUABI U COJIH JKEIIE3a

but6mmoreka IIOK

57
(I1) u »xenesa (III) https://m.edsoo.ru/00ae35¢e6
58 O06o01enne 1 cucTeMaTH3aLus
3HaHUU
IIpakTnueckas pabora Ne 7. Perienue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [IOK
«BaxkHenmme MeTauisl U uX https://m.edsoo.ru/00ae3de8
COCTTUHEHUS
Brruucienust mo ypaBHeHUSIM
XUMUYECKUX PEAKIINM, €CIIA OJIUH U3
60 peareHToB J1aH B U30bITKE WU bu6mmoreka LIOK
COZCPKUT pUMecH. Brrunciienus https://m.edsoo.ru/00ael750
MAaCCOBOM J0JIA BBIXOJA TPOAYKTa
peaxkuuu
61 O0o0011eHNE U crcTeMaTH3alus
3HaAHUU
KonTponbnas padota Ned o teme
62 «BaxuHenmme MeTajIbl U UX
COETUHEHUS
63 Bemecrtsa u maTepuansl B bu6mmoreka [IOK
IIOBCEIHEBHOU KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsi3HEHNE bubmuorexa [IOK
OKpYKaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnuoreka LIOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eH1E 1 bubnuoreka LIOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/00ac0d0a




67 PesepBHeiil ypok. O6001IeH e 1 | bubnnorexa [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33¢c
68 PesepBubIil ypok. O6001ICHHE 1 | bubnnorexa [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmMbI OCHOBHOI'O 001ero 06p330B3HHﬂ

1

ITo Teme: ((HCpBOHa‘IaJ'IBHBIe XUMHNYCCKHEC ITOHATHA

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHSATHA: aroM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHAas W MOJIEKYJIApHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JO0Js XUMHUYECKOro
AJIEeMEHTa B COEAMHEHUH, MOJISPHBIM 00BbEM, XUMHUYECKas peakius,
KIacCU(pUKAllUAg  peaKIHil:  peakluud  COCAUHEHMs,  PEeaKIuu
Pa3NOKEHUs, PEAKIMU 3aMEIIeHMs, peakIuu OOMeHa, 9K30- U
SHAOTEPMUYECKUE PEAKIIUU, TEeTIOBOW A(PPEKT peakinu, pacTBOp,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaﬂ KOHHeHTpaLII/I}I) B pacTBOpC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MMOHATUU U

MNPUMCHATDH 3THU TOHATUA ITPU OIMMCAHUHN BCILCCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBJICHHS (OpMYI

BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKIUI

1.4

PacKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
IMOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpCaACIATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIacCU(UIIMPOBATh XUMUYECKHE peakuuu (M0 4YHUCIy U COCTaBy

Y4aCTBYIOUIMX B PEaKI[UU BEILIECTB, 110 TEII0BOMY 3hheKTyY)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MACChI




BCIICCTB

1.8

BBIYUCIIATE MAaCCOBYHO OOJIO XHUMHUYCCKOI'O 3JIEMCHTaA IIO (bOpMy.]'Ie

COCIMHEHMS,

1.9

BBIYUCJIATH MaCCOBYIO JOJIFO BEIICCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYUHbIE METO/IbI IO3HAHUS — HAOII0ICHHE,
U3MEpEeHue,  MOJEIMPOBAHME,  OKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

ITo Teme: «Bakueiimme MMPEACTAaBUTECIN HCOPIaHNYCCKUX BCUICCTB»

2.1

paCKpbIBaTb CMBICII  OCHOBHBIX XHMHWYCCKHX TIOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAHHCE, COJIb

22

OIpCACIIATh IPHUHAAJICI)KHOCTh BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeMHEeHU 1o Gpopmynam

23

KJIACCHU(UITUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu3oBaTh  (OMHCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXkAas OMHUCAHUE NPUMEpPaMHU

MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBECTCTBYHOIINX XUMHUYCCKUX pCaKHI/Iﬁ

2.5

IMPOrHO3UpOBATH CBOIICTBA B€IICCTB B  3aBHCHMOCTH OoT HuX
KauCCTBCHHOI'0O COCTaBd, BO3MOXHOCTU TIPOTCKAHUA XHUMHUYCCKHUX

HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX YCJIIOBUAX

2.6

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBIM O00OpYJOBAaHUEM, a TaKKe MpaBUiIaM OOpaleHHs C
BEIIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMU TI0 BBIMOJHEHHUIO
1ab0PaTOPHBIX XMMHUYECKUX OMBITOB MO TOTYYEHHIO M COOHMpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEd M KHUCJIOT C IOMOIIBIO

MHAUKATOPOB (JIakMyc, (heHonTanaerH, METHIOPAaHXK U IpyTHe)

2.7

IIPOBOJIUTH PACUYETHI ITO YPABHEHNIO XUMUYECKON PEaKIINH

ITo Teme: «llepmommueckuii 3akoH u Ilepumommueckas cucrema
xumudeckux sneMeHToB . M. Menaeneea. CTpoeHue aTOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peakuumn»

3.1

PaCKpeIBATG CMBICIT OCHOBHBIX XHMHYCCKHUX TTOHSTHH: AApO aroma,

3J'IeKTp0HHBII71 clioit aromMa, aToOMHasd 0p6I/ITaJ'IL, paauyc aroma,




XUMHUYCCKas CBA3b, MOJIpHAA U HCIOJSAPHASA KOBAJICHTHASA CBA3b,
SJIICKTPOOTPpULATCIIBHOCTh, HWOHHAasA CBA3b, MHOH, KaTHOH, aHHOH,

CTCIICHDb OKHCJICHHUA

32 KJIaCCU(UIIUPOBATH XUMUUECKUE 3JIEMEHTBI
OTNKCHIBATh M XapaKTepu3oBaTh TabmuuHyo ¢Gopmy Ileprogmueckoit
CUCTEMbl XMMMYECKUX DJIEMEHTOB: pa3jnyaTh MOHSTUS «TJIaBHAs
33
noarpynna (Arpynma)y u «mobounas noarpynmna (brpymma)y,
«Malple» U «O00JbIIue) MePHOIbI
packpsiBaTh cMbica [lepunoanueckoro 3akona JI.M. Mengaeneesa:
14 J€MOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKUX DJIIEMEHTOB OT X TMoyiokeHuss B Ilepumonnyeckoii
cucreMe
COOTHOCHTH  00O3HAueHMs, KOTOpblE HMEIOTCS B  Tabiuie
«Ileppoguueckass  cucremMa  XMMHYECKHUX  anemeHtoB  J[.M.
3.5 MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKMX DJJIEMEHTOB (COCTaB W 3aps] sjapa, o0liee dYucio
AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 JIEKTPOHHBIM CJI0SIM)
16 ONpeNeNniaTh  CTENEeHb  OKHCICHHS  DJIEMEHTOB B OMHApHBIX
. COEIMHEHUSX
17 ONpeensaTh BHJI XUMHUYECKOM CBsI3UM (KOBAJCHTHas M MOHHasi) B
' HEOPraHUUYECKNUX COCUHEHUAX
9 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NPOBEPSIEMOT0 .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJabrara
1 ITo Teme: «BemecTBo 1 XuMH4eckas peakiusn»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX [MOHSTHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOIMUTHI, AIIEKTPOJIUTHYECKAs] AUCCOIHAIIMS,
peaknMu MOHHOro OOMeHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOparumble u HeoOpaTHUMBbIe peaxuum,
OKHUCIIUTEIbHOBOCCTAHOBUTENILHBIE pEaKIMH, OKHCIIUTETD,
BOCCTAHOBUTEJIb, OKHUCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOINS,

am(doTepHOCTh, XMMHYECKasi  CBsI3b  (KOB&JICHTHAs, HWOHHAaf,




MeTaJIHI/I‘-ICCKaSI), KpUCTAJUTNYCCKAaA peméTKa, CILIaBbl, CKOPOCTb

XHUMHYECKOM pC€akuuun

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHHA U

IMPUMCEHATH 3TH IIOHATHUA ITPU OIMKMCAHKWHA BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAITh YPaBHEHHUS 3JIEKTPOJUTHUYECKON UCCOLMALUU KHCIOT,
LIEJI0YEH U COJIEH, IIOJIHBIE U COKPAILEHHBIC YPABHEHMS PEaKIUi

WOHHOI0 O0OMeHa

1.4

PacCKpbeIBaTh CYIIHOCTb OKHCIHMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKum”I

MMOCPEACTBOM COCTABJICHUA JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

1.5

IIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMUYECKON PEAKIINH

IIo Ttemam: «Hemeramnbl m uX COCIUHCHUA» H «Metamiel U1 UX

COCAUHCHMA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) 00IIUE U CIEM(PUUIECKHE XUMUYECKHE
CBOMCTBAa TPOCTBIX W CIIOKHBIX BEIIECTB, MOJTBEPKAasi ONUCAHUE
pUMepaMu MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XHUMHNYCCKHX peaKI_II/Iﬁ

22

COCTaBJIATb YPABHCHUS peaKum"I, MNOATBEPIKKAAIOIINX CYHICCTBOBAHNC

FeHETUYECKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

MMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH NPOTECKAHUA XUMHUYCCKUX npeBpameHnﬁ B pa3JIMYHBIX

YCIIOBUSAX

24

clenoBaTh MpaBWJIaM  TIOJb30BaHUS XMMHUYECKOHW TMOCYIOH U
mabopaTOpHBIM 00OPYIOBAaHMEM, a TaKXKe TpaBUIiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX ONBITOB IO MOJYYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCIOIO 1"333.)

2.5

MMPOBOAWUTL PCAKIOWH, MTOATBCPKAAIOIINEC KQUEeCTBEHHLIA COCTaB
pa3MYHBIX BEIIECTB: pACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kapOoHar, Qocdar, cummkar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, MOHBI W3YYEHHBIX METAJIOB,

MNPUCYTCTBYIOIIMUEC B BOOHBIX PACTBOPAX HECOPTAaHNYCCKUX BCIICCTB

ITo Teme: «XuMus 1 OKpyXkaromias cpea»

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XuMHueckux moHstui: [I/IK

BCIICCTBA, KOPPO3Us MECTAIIIIOB




32

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIIBHON JESITEIIbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHUCTEMAaTH3alluIo,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Uil  HM3yYCHHS
CBOMCTB BEIECTB M XUMHUYECKHX PEaKIHUH; €CTeCTBCHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOJIOJICHHWE, M3MEpPEHUEe, MOJCITUPOBaHUE,

AKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN)




ITPOBEPAEMBIE 2JIEMEHTBI COIEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 [lepBoHavalibHBIE XUMUYECKHUE TTOHATUS
[Ipenmer xumuun. Posib XMMHM B )KU3HU 4YEIIOBEKAa. XHMHUS B CUCTEME HayK.
1.1 Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHUE
BEIIIECTB
12 IlonsaTue o MeToAax MO3HAHUS B XMMHUH. YHCTEIE BemecTBa U cMecH. CriocoObl
' pazzaeneHus cMmecen
13 ATOMBI W MOJEKYyNbl. XUMHUECKHE dJeMEeHThl. CHMBOJIBI XUMHUYECKHX
' 31eMeHTOB. [IpocThie U C0KHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
Xumudeckas popmyrna. BaJeHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
14 IIOCTOSHCTBA  cocTraBa  BemiecTB.  OTHOCHTEIbHAs  aTOMHas  Macca.
' OTHOocuTENnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 101l XMMUYECKOIO 3J1€EMEHTa
B COCIUHECHHUU
KomnuectBo BemiectBa. Mosb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
1.5 Macchl ¥ 4YMCIa CTPYKTYPHBIX €AMHHUIl BemiecTBa. Pacu€rsl mo dopmynam
XHUMUYECKHX COCIUHCHUN
dusznueckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKash peakius U €€ MpU3HaKH.
1.6 3aKOH COXpaHEHHs MaccChl BellecTB. XUMUdeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PeaKINil (COeTMHEHUS, Pa3NI0KECHH S, 3aMEeIlIeHUsI, OOMEHa)
1.7 XHUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYA0M, C MpaBUIIaMU

paGoTrel B saboparopur © mOpuéMamMu oOOpalleHuss ¢ J1abopaTOpHBIM
00OpyIOBaHWEM, HW3yYEeHHE W ONUCaHWe (QHU3UUECKUX CBOWCTB 00pasIoB
HEOPraHMYeCKUX BeUIeCTB, HaOmoneHue Qusnyeckux (MIaBlIeHUE BOCKa,
TasHUE JIbJIa, paCTHpPaHHUE caxapa B CTYIKe, KUIICHWE W KOHJICHCAIUS BOJBI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAHUE  METHOH  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBIEHWW, HAOIIO/IEHWEe W ONHCaHue
NPU3HAKOB MPOTEKaHMs XUMHMYECKMX peakuuid (pasjoxkeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHCJOTBI C XJOpPHIOM Oapusi, pa3jiokKeHHe
runpokcuaa meau(Il) mpu HarpeBaHuM, B3aUMOJICHCTBHUE JKelle3a C paCTBOPOM

comu menu(1l), n3ydenue cnocoOoOB pasaeneHus cMecei (C TOMOIIbIO MarHuTa,




¢unbTpOBaHMe, BBHIAPUBAHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHue
OYMCTKH [TOBApEHHOH COJIM, HAOJIIOJICHUE U OIIMCAHUE Pe3yJIbTaTOB IPOBEICHUS
OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAcChl, CO3JAHME MOJIEIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwueimme IpeACTaBUTCIIN HCOPIraHNYCCKUX BEIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopog — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue Kuciopoaa B Mpupoie, GU3NYECKUe U XUMHUUYECKUE
cBoiictBa (peakumuu ropenus). Oxcunpl. Ilpumenenue kuciopoga. CrocoObl
MOJIyYeHHUs1 KHUCIOpOoJa B JlabopaTopuu U MpoMbIlUIeHHOCTU. Kpyrosopor

Kucsopoza B npupoze. O30H — autoTponHas MOAU(UKAINS KUCIOPOa

22

TernoBoit A3 heKT XUMHYECKON peaKIii, TEPMOXUMHUYECKIE YPaBHEHHUS, K30~
Y HJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCUJIICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOT'O CJI0A

23

Bomopos — anemeHT u npocToe BemecTBo. HaxoxieHne Bogopoaa B MpUpoIe,
dusnyeckre ¥ XMMUYCCKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOJTyUCHHS.

Kucnorsl u conu

24

MounsipHbiii 00bEM Ta30B. PacuéThl 0 XMMHUYECKUM ypaBHEHHSIM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBoputrenb.  PacTBOpBL
Hacepiiennbple ¥ HEHACBILEHHBIE PAacTBOPHI. PacCTBOpUMOCTH BELIECTB B BOJE.
MaccoBasg nons BemecTsa B pacTBOpe. XHMMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpHUpOAE M B KU3HU uenoBeka. Kpyrosopor
BOABI B IpUpojJie. 3arpsi3HEHUWE MpUPOAHBIX BoJA. OxpaHa U OYHMCTKa

MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHbIE, am{QoTepHble) U
HecoseoOpasyrome. Homenknarypa okcuaoB. dusndeckue M XMMHUYECKHE

CBOMCTBA OKCUAOB. [lomyueHne okcuioB

2.7

OcHoBanms. Kmaccudukarnust ocHOBaHMN: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHM. OU3NYECKHE U XUMHYECKHUE CBOMCTBA

ocHoBaHuil. [lomyuenne ocHOBaHMI

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousnueckue u
XUMHYECKHE CcBOMCTBaA KUCIOT. Psan aktuBHocTu MeTamioB H.H. bekerosa.

HOJ’Iy‘-ICHI/IC KHUCJIOT

29

Comu. Homenknatypa coseil. PU3nyeckue M XUMHUYECKHE CBOMCTBA COJEH.




ITonyuenue conen

2.10

I'eneTnueckas cBsI3b MCXKIY Kl1aCCaMH HEOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPENEICHHE  CONCPIKAHMS
KHUCJIOpOAa B BO3JyXe, IOJlyuyeHHe, coOMpaHMe, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOAeHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIAOM U
YCIIOBHSI BOBHUKHOBEHHUS M NPEKpaIleHusl TopeHus (Ioxapa), 03HaKOMJIEHHUE ¢
o0Opa3llaMd OKCHJOB U OINKCAaHHE WX CBOICTB, NOJy4YeHHE, COOMpaHue,
pacro3HaBaHME W HM3y4YCHHME CBOWCTB BOJOpoJa (FOpPEeHHe), B3aUMOJEHCTBHE
Bogopoaa ¢ okcuaom meau(Il) (Bo3aMOXKHO HCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmtozeHue oOpa3loB BEIIECTB KOJIMYECTBOM 1 MoOJb, HCCIeI0BaHHE
0CcOOEHHOCTE pacTBOPEHUS BEWIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM [0JIEH pPAaCTBOPEHHOIO
BELIECTBA, B3aUMOJACHCTBHE BOJAbI C MeETallaMd (HAaTpUEM U KaJlbLUEM)
(BO3MOXXHO HCIIOJIb30BAaHME BHJIEOMAaTEpUANIOB), ONIpEACICHUE pPacTBOPOB
KHCIOT M ILIEJNOYeH C MOMOIIbI0 HHAMKATOPOB, HCCIEIOBaHHE OOpa3LOB
HEOPraHMYECKUX BEILIECTB pPA3JIMYHBIX KJIacCcOB, HAOIIOJACHHE H3MEHEHUs
OKpPAacKM HWHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEI0YeH, Hu3ydyeHue
B3auMozeiictBus okcuga meau(Il) ¢ pacTBOpoM cepHOM KHUCIOTHI, KHCIOT €
METaJUIAMM, PEAKIUI HEUTPATIU3aLUH, [I0Jy4YE€HHE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOIO0 MeTala JPYT'MM M3 pacTBOpa COJM, PpELIEHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4y 1Mo TeMme «BaxHelue kiacchl HEOPraHMYECKUX

COEIMHEHUNY

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CtpoeHue aToMOB. XUMUUeCKast CBsA3b. OKUCINUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUN

3.1

[lepBble TOMBITKH KiIacCH(UKAMKM XUMHUYECKUX OdieMeHTOB. [loHATHe o
IpyNnax CXOJHBIX 3JE€MEHTOB (IEJTOYHbIE U ULIEIOYHO3EMENIbHbIE METaJlIbl,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIe

OKCHABI U TUAPOKCHIbI
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[Iepnonnueckuit 3axoH. [leproanueckas cucreMa XUMHYECKUX 31eMeHTOB 1. 1.
Meneneena. KopoTkonepuonnas u JUIMHHOTIEpUOHAS bopMbI
Ilepnonnueckoir cucreMbl XuMuueckux odneMmeHToB [[.M. Menneneesa.
[Iepuonsr u rpymnmbel. PU3NYECKUH CMBICI MHOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyI1ribl 3JICMCHTA

3.3

Crpoenune aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. Dnektponbsl. CTpoeHue




ANIEKTPOHHBIX ~ O0OJOYEK AaToMOB TMepBbIX 20 XUMHUYECKHUX DJICMEHTOB
[Tepuonuueckoit cucremsl .M. Menaeneea. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA M0 ero noyoxeHuto B [leprnonnueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMs paJuyca aTOMOB XHMHMYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmaM M IEpUOJAM.
3nauenue [lepuogmueckoro 3akoHa u Ilepmonnyeckoil CUCTEMbI XMUMHUUYECKHX
3JIEMEHTOB IS pa3BUTHS Hayku U npaktuku. .M. MenneneeB — yd€Hblii 1

PAXKJaHUH

3.5

Xumunueckass cBsi3b. KoBaneHTHass (MOdsipHasl M HEMOJISIpHAsl) — CBS3b.

9HeKTp00TpI/IHaTCJ'IBHOCTB XUMHYECKUX dJIEMEHTOB. MloHHAas CBS3b

3.6

CreneHb okuciaeHua. OKHCINTEILHOBOCCTAHOBUTEIILHBIE pe€aKuuu. HpOHCCCH

OKHCJICHMS 1 BOCCTaHOBIICHU. OKUCIUTEIN H BOCCTAHOBUTEIIH

3.7

XUMHUECKUH SKCIIEPUMEHT: M3Yy4YeHHe OO0pa3lioB BELIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LMHKA C PacTBOPAMU KHUCJIOT U
LIEJI0YEH, NMPOBEIAECHUE OIIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, pC€aKIuu pa3JIOKCHHA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAaHUA

BemectBo 1 xumunueckas peakius. [loBropenne

1.1

Ilepnonnueckuii 3axoH. [leproguyeckas cucrema XuMU4ecKux aieMeHToB J[. 1.
MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalus, KalblUsi H HX
COCIMHEHUN B COOTBETCTBHUM C ITOJIOKEHUEM JJIEMEHTOB B [lepuognueckon

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHABl XUMHYECKOM CBA3U. THUNBI KpHUCTANIMYECKUX
pElIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BHJIa XuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPTraHUYECKUX
BEIIECTB (MEXIyHapoAHas M TpUBHAJbHas). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K Pa3Iu4HbIM KjaccaM HEOPraHMYECKHX COCIWHEHHH,

TCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUUeCKUX peakiyil Mo pa3IMyHbIM NPU3HaKaM (110 YUCITY U

COCTaBy YYaCTBYIOIIUX B PCAKIMU BCIICCTB, IO TCIIJIOBOMY 3(1)(1)CKTy, 110




W3MEHEHHIO CTEICHEM OKMCICHHUS XHMHUYECKUX 9JICMCHTOB, I1O O6paTI/IMOCTI/I,
8 (6] Y4aCTHUrO KaTaJ'H/ISaTOpa). DK30- n OHAOTCPMHNYCCKUC PpCaKkIuu,

TEPMOXUMHUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XUMHUUYECKOU PEAKIIUU

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonsrue o
TOMOTEHHBIX U FeTEepPOreHHbIX peakiusax. [[oHaTue 0 XMMHUYECKOM PaBHOBECHH.
@DakTophl, BIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUu M IOJOKEHUE

XUMHYCCKOI'0 PaBHOBECHU A

1.5

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC p€aKkuuu, 3J'IeKTp0HHBII71 OanaHc
OKHCJIMTEIHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ C HCIOJb30BaHHECM MCTOIA

QJICKTPOHHOI'O Oananca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DIJIEKTPOIUTHI U HEIIEKTPOIUTHL.
Karnonsl, annonsl. MexaHu3m JAUCCOLMAIIMKM BEHIECTB C Pa3IUYHBIMH BUIAMU
xuMu4eckoi cBsa3u. Ctenenb quccoruanui. CHUIbHBIE U cIa0ble SJIEKTPOJIMTEHI.
Peaknun moHHOrO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa,
MIOJIHBIE W COKpalléHHbIE HMOHHBbIE ypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHUW H COJIEM B CBETE MPEIACTABICHUNU OO0 OSIEKTPOIUTHUECKON

Jucconuanuu. KauecTtBeHHBIE pC€aKlu Ha HOHBI. ITonstue o TUaApPOIU3C coJieit

1.7

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHCTANTMYECKUX
pemETOK HEeOpraHMYeCKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajJiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIelIOBaHHE 3aBUCHUMOCTU
CKOPOCTHM XHMMHYECKOM peakuud OT BO3ACUCTBUSA pa3IUYHbIX (PAKTOPOB;
UCCIIEIOBAaHME  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAINY  KHCJIOT, Imenodeil # coiei (BO3MOXHO HCIIOJIb30BAaHHE
BUJEOMATEPHUAJIOB); TPOBEJIEHHE OMNbITOB, WUIIOCTPUPYIOIUX HPU3HAKU
MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHKE OCa/Ka, BbIIEIEHUE ra3a,
o0pa3oBaHUe BOJbI); OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIX peaKlIUi (TOpeHHe, PeaklUuu pPa3JIoKEeHUs, COeIUHEHUs);
pacrio3HaBaHHE HEOPraHMYECKUX BEIIECTB ¢ OMOILBIO KaYeCTBEHHBIX PEAKIINH

Ha MOHBI; pCHICHUEC DKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramier 1 ux COCIUHCHUA

2.1

OO6mass  xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (GU3nuecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOMCTBA Ha TNpUMEpe XJopa

(BSaHMOHCﬁCTBHC C METaljlaMu, HEMCTaJlllaMH, IJ_ICJ'IO‘{aMI/I). XJ'IOpOBOI[OpOI[.




ConsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOy4YeHHe, npuMeHenue. JleiictBue
XJIOpa U XJIOPOBOJAOPOJA HAa OPTaHU3M 4YesoBeKa. BaxHewine XJIOPUIbl U UX

HAXO0KJICHUE B PUPOJIE
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OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (pu3mdeckue CBOMCTBa
IPOCTHIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPOIMHBIE MOAU(PUKAIUN
KHCIIoposia U cepbl. XUMHMUECKHUEe CBOMcCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busznyeckue M XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IPEACTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3NYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KUCIOT W crnenuduueckue). XUMHIESCKUE
peaKIyu, JIeKalre B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TOMYYeHHS CEpHOM
kucnothbl. [Ipumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peakius Ha
cynb(dar-uon. HaxoxmeHue cepsl U €€ COSAMHEHUN B TpUPOJE. XUMHUYECKOES
3arpsi3HEHNE OKPY’KAIOILIEH Cpelbl COeAMHEHUSIMH Cepbl (KUCIOTHBIE TO0XIIH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILICHUS

23

OOmast xapaktepucTuka s5eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIIEHUS. A30T, pacpOCTPaHEHHUE B IIPUPO/IE,
dbuznyeckue U XUMHUECKHUe cBoiicTBa. KpyroBopot a3zora B mpupoje. AMMHUAK,
ero ¢u3NYecKue U XUMHUYECKHE CBOWCTBA, MOJydeHHe U npuMeHenue. Conn
aMMOHHMSI, UX (U3NYECKWEe ¢ XHUMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
dusznueckue W XUMHUYECKHE CBOIWCTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KUCJIOT U crnenuduueckue). Vcmonp30oBaHEe HUTPATOB U COJIEH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX yN0OpeHui. XUMHUYECKOe 3arpsi3HEHUE OKPYIKaIoIIeH
Cpenbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arPSI3HEHUE BO3/1yXa, ITOYBbI

1 BOJIOEMOB)
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®ochop, amutoTponHsle MoaudUKauu docdopa, pU3NUECKHE U XUMUUYECKHE
cBorictBa. Oxcua d¢ocdopa(V) u dochopHas kucinora, ¢GU3HUECKHE U
XMUMHUYECKHE CBOWCTBa, moixydeHue. Mcmonb3oBanue ¢ocdaroB B KauecTse

MUHEpaJIbHBIX y100peHHH

2.5

O6mass xapaktepuctuka 371eMeHTOB IVA-rpynmnsl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHA. YTJIEpoA, aUIOTPOIHbBIE
Moau(dUKaIMK, pPACIpPOCTpaHEHHE B MpUpoJe, (pU3MUEecKHe W XHUMHUYECKUe
cBoiicTBa. Azncop6uus. Kpyrosopor yriepoaa B mpupoje. Okcuabl yriepoja,
nux q)HSI/ILIeCKI/IG U XUMHYCECKUEC CBOﬁCTBa, )IeﬁCTBHe Ha XHMBBIC OPraHU3MBbI,

MOJIyYCHHUC U IIPUMCHCHHC. OKOJIOTUUECKHE HpO6HeMI>I, CBA3aHHBIC C OKCHIOM




yraepoga(IV); rumoresa rino6anbHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
3¢¢ext. YronbHas Kuciora U €€ CconM, MX (U3NYECKHEe M XHMUYECKHE
CBOWCTBa, MOJy4YeHHE WU NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
uoHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAMLIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO03SHCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK O COEIUHEHHSIX
yraepoaa (MeTaH, 3TaH, STWIEH, aleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnora). x cocraB um xumuueckoe ctpoeHue. [lonstue o OuoIOrMuecku
BaXHBIX BEIIECTBAX: JKHMpaxX, OenKax, yrieBoJjaX — W HUX POJIH B JKU3HH
yelioBeka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKUX W HEOPraHMYeCKHX

COEIMHEHNN

2.7

KpemHuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, TIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHHs B mpupojae. OOmue mpeacTtaBieHus o0
okcuze kpemuusa(IV) u kpemaueBoi kucinote. CHIMKATBI, UX MCIOJIb30BAaHUE B
OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OO0pa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KA4ECTBEHHBIX PEaKIHMM HAa XJIOPUM-
HMOHbl M HaOJIOJCHHE NPU3HAKOB HUX TMPOTEKaHMs; OIBITHL, OTpaKarolIHe
¢usnyecKkne U XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paszliaMu XJIOpPUIOB
(rajoreHuI0B); O3HAKOMIIGHME C oOpasliaMu cepbl U €€ COeAUHEHUSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOJCHHE Mpolecca
oOyrnuBaHusl caxapa IMOJ JEeUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yuyeHHe XMMUYECKHUX CBOMCTB pa30aBIIeHHOW CEPHOM KHCIOTHI, MPOBEJCHHE
KayeCTBEHHONW peakuu Ha cyabar-uoH U HaONIoAeHHE MpU3HaKa eé
NPOTEKaHUS; O3HAKOMIIEHHE ¢ (PM3UUYECKUMHU CBOMCTBAaMH a30Ta, hocdopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJb30BaHHE BHUAEOMATEpUANOB), oOOpa3LaMu
a30THBIX U (ocOpPHBIX yA0OpEHMIA; IOTyUeHre, COOMpaHue, paclo3HaBaHUE U
M3y4YeHHE CBOICTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHUS U ¢ochaT-uOH U H3Y4YEHUE TMPHU3HAKOB HMX IPOTEKaHUs,
B3aMMOJICCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTBHI C MEIbIO (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HM3YyYEHUE MOJEIEN KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, ¢QynnepeHa; O3HAKOMIIEHHE C IPOLECCOM

azcopOLUK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM




NPOTHBOra3a; MOJy4YeHHEe, cOOMpaHHe, PACMO3HABAHWE W W3YyYEHUE CBOWCTB
YIJIEKHCIIOr0 TIa3a; IPOBEJACHHE KAaueCTBEHHBIX pEaKUMi Ha KapOoHaT- H
CUWJIMKAT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKUUEH CHUIMKATHOM MPOMBIIUIEHHOCTH; pPElIeHHE KCIEPUMEHTATbHbIX

3aJ1a4 110 TeMe «BakHelIe HeMETAIJIbI U UX COETUHEHUS)

MeTamisl 1 UX COCIMHCHUA

3.1

OO01mas XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
noynoxkenuss B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB 1.
Menneneesa u crpoeHns aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsi3b U
METAJJIMYECKasl ~ KpUCTAUIMYECKass peméTka. ODJIEeKTPOXUMHUYECKUN  psf

HaIpSKEHUN METAJUIOB
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Ou3nyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. O0mue crocoObl MoMydeHus
MeTaysioB. [loHsTe 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3un. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cuctemMe XUMHUYECKHUX
anemenToB [I.M1. MenneneeBa; cTpoeHHE UX aTOMOB; HAXOXJAEHUE B MPHUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl u
TUAPOKCUABI HaTpusi W Kanus. IIpuMeHeHne IeNoYHBIX METAUIOB MU HUX

COEIMHEHNN

3.4

[Ilenoyno3eMenbHbIE  META/UIBl MarHMid M KajbllMil: TMOJO0XKEHHE B
Ilepuoanueckoit cucreme xuMuueckux aineMeHToB /.M. Menneneesa; crpoeHue
MX aTOMOB; HaxOXKJIE€HHE B mnpupone. PuU3MYecKrue U XUMHUYECKHUE CBOMCTBA
MarHusi U Kajblus. BakHeine coennHeHUs: Kanblus (OKCHA, THIPOKCHU],

conn). JKEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHui: nonoxeHue B Ilepuonnueckoil cucreMe XMMUYECKHUX HJIEMEHTOB
J.N. MenneneeBa; CTpOEHHE aToMa; HaxOXXJAEHUE B npupoae. Ouzndeckue u
XUMHYECKUE CBOWCTBA aTFOMUHMS. AM(OTEpHBIE CBOHCTBA OKCHIA U TUAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme XuMuyeckux 3neMenToB 1. 1.
MeHnpeneeBa; CTpOEHHME aTOMa; HaxXOXJIEeHHE B mpupoje. Pu3MdecKue Hu
XUMHUYECKHE CBOWCTBaA xene3a. OKcuabl, THAPOKCUAbl U conu sxeneza(ll) u

xkene3a(lll), mx cocras, cBOMCTBA U TTOTyYECHUE

3.7

XUMUYeCKUM OKCIICPUMCHT. O3HAKOMJICHUEC C O6pa3I_IaMI/I METAJJIOB U CIIJIaBOB,

UX (U3NYECKUMHU CBOICTBaAMM; H3y4€HHE DPE3yJbTAaTOB KOPPO3UH METAJIOB




(BO3MOKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJa Kajublusi W HaTpus C BOAOH  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpeHusi JKelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE
BUJIEOMATEPHUAIIOB); PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMIl Ha MOHBI
(MarHmsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il);
HaOJIIOJICHUE U OMUCAHUE MPOIIECCOB OKpAIllMBaHUs IJIAMEHU MOHAMH HATpUs,
Kamusi M Kauplug ~ (BO3MOXKHO — HCIIOJIb30BAaHME  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
[IMHKA; PellIeHUE KCIIepUMEHTANIbHBIX 33]1a4 110 TeMe «Baxuelme MeTanisl U

HUX COCOANMHCHUA»

XuMHS U OKpY’Karoias cpena

4.1

HoBble maTepuasibl U TeXHOJIOTMU. BelecTBa U MaTepualibl B IIOBCEIHEBHON
JKU3HM 4YeJIoBeKa. XUMUS U 310pOBbe. be3onacHoe HUCIonb30BaHUE BELIECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBasi momolp npu XHUMHUYECKUX 0XKOrax U

OTPABJICHUSIX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  I'paMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpy»xatouiei cpeasl [1/IK. Ponb XUMuuM B pelieHUH 3KOJIOIMYECKUX MPOoOIIeM.
[TpuposHblE HMCTOYHUKU YIJIEBOJAOPOJOB (yrosib, MPUPOIHBIM Ta3, He(Th),

MMPOAYKTBI UX nepepa60TKH, HX poJib B 6LITy 1 MIPOMBIIIIIICHHOCTH
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XUMHYECKUH SKCIIEPUMEHT: U3ydeHHe o0pa3l0B MaTepuaioB (CTEKIIO, CIUIABbI

MCETAaJIJIOB, TIOJIMMCPHBIC MaTepI/IaJ'ILI)




INPOBEPSEMBIE HA OI'D 11O XUMHNHU TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpOBEPSIEMOr0
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K NPEIAMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 001ero o0pa3zoBanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

O II03HaBa€MOCTH SIBJICHUHM NPUPOAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M HIPAKTHUECKOMN
NeSITeIbHOCTH 4YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAHHEC MECTAa XUMUU CPEAN APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAxX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX W
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB HU HU3YUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHUEC  UCIIOJIB30BaTb  MOACIIN  IJIA

00BsACHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTBEHON NESITENBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
XUMUYECKON HAyKH, YTO TO3BOJMT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit mpodhecCHOHaTbHON IEeATENbHOCTH
U clenaThb OCO3HAHHBIM BBIOOP XMMHUHM Kak NpO(UIBLHOrO MpeaMera

TIPU TMEPEX0/ie Ha YPOBEHB CPETHEr0 00IIEero 00pa3oBaHuUs

Brnanenne cucremol XMMHMYECKMX 3HAHMM W yMEHHE IPHUMEHSATH

CUCTCMY XUMUUICCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

Ba)XKHEUIIIE XUMHYECKHE IIOHATUS: XUMHUYECKHMH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TIPOCTOE U CIOXKHOE BEIIECTBO, OJTHOPOIHAS W
HEOJAHOPOJHAsI CMEChb, OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJIApHas
MacChl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYECKas
peakmusi, peakIuul COCIWHEHHUS, PEaKIUH Pa3IOKECHHs, PEaKIuu
3aMeIeHus], PeakIuu oOMeHa, TerioBol 3(PpQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMU, PACTBOP, MACCOBas JOJS XUMHUYECKOTO

QJICMCHTA B COCIUHCHN U, MAaCCOBas OOJIA U ITPOLUCHTHAA KOHIICHTpAIHA




BEILECTBA B paCTBOPE, PO aTOMA, JIEKTPOHHBIH CIIOM aTOMa, aTOMHAsI
opOuTanp, paadyc aroMa, BaJEHTHOCTb, CTENEHb OKUCIICHUS,
XUMHUYECKasl CBS3b, AEKTPOOTPULATEILHOCTD, ITOJIIPHAs U HENOJIIpHAst
KOBAJICHTHAsE  CBfA3b, MOHHAs  CBA3b, METAJUIMYECKAas  CBS3b,
KpUCTaJlIMYecKasi pemérka (aToOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAs1), UOH, KaTUOH, aHHOH, 3JEKTPOJUT M HEIIEKTPOJIUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHUCJINTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKLMM,  OKHUCIHTENb  H
BOCCTAHOBUTENb, OKHUCICHHME M  BOCCTAHOBIECHHUE, DJICKTPOJIM3,
XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIUH,
CKOpPOCTb XHMMMYECKOW peakuuu, karamusarop, IIJK, kopposus

MCTaAJIJIOB, CIIJIaBBI

22

OCHOBOIIOJIAraroNIMe 3aKOHbl XUMHU: 3aKOH COXPaHEHHsI Macchl,
nepuoguueckuii  3akoH J[ M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOTaIpo

23

TCOpHUH XHMUU: ATOMHO-MOJICKYJIApHAA TCOpuUs, TCOpUAa

BHCKTPOHHTH‘IGCKOP'I Jucconuannmu

Brnanenue ocHOBaMU XMMHUYECKOM TPaMOTHOCTH, BKJIFOYAOLIEH:

3.1

YMEHHE TPABWJIBHO HCIIOJIB30BaTh HW3YYCHHBIC BENIECTBA U
MaTtepuanbl (B TOM YHCJIE€ MHUHEpalbHbIE YIAOOPEHHS, METaIbl U
CIUTaBbl, TPOAYKTHI  MEpPepadOTKH  TPHUPOJHBIX  HMCTOYHHUKOB
yTAEBOIOPOAOB (YTJi, IPUPOIHOTO raza, HeTH) B OBITY, CENbCKOM
XO3SICTBE, HA TIPOU3BOJICTBE M TIOHMMAHUE 3HAUCHUS KUPOB, OCIIKOB,
YyIJAEBOJIOB [JJIs OpraHuM3Ma 4YeloBEeKa; YMEHHE MPOTHO3UPOBATH
BITUSTHUE BEIIECTB U XUMUYICCKUX MTPOIIECCOB HA OPTAHU3M YeJIOBEKa H

OKpY KaroIlyt0 MPUPOJHYIO CpeTy
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YMEHUEC HUHTCTPUPOBATHL XUMHYCCKHUC 3HAHUSA CO 3HAHUAMHU PYTUX

y‘-IC6HBIX npeaMETOB

3.3

HaJM4ue OIMbITa padOThl C pa3IUMYHBIMU MCTOYHUKAMU HH(OpMAIUU
M0 XUMHUM (Hay4yHass W HAy4YHO-NOMYyJIsipHas JUTepaTypa, CIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(bopMaLII/IIO O BC€IICCTBAX, HUX
IMpEBpPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUN n YMCHUEC

WCIIOJIb30BaTh €€ JJIs pelieHus y4eOHO-I103HaBaTeIbHBIX 3a4a4

Bnagenne ocHoBaMM IIOHSATHHHOTO amnrmapara “ CHMBOJIMYCCKOIO




SA3bIKa XUMHH JJISI COCTaBJICHUS (POPMYJI HEOPraHMYECKHX BEIECTB,
YPAaBHEHMM  XMMHMYECKHMX  PEaKIMH;  OCHOBAMM  XMUMHUYECKOU

HomeHknarypsl (IUPAC u tpuBuanbsHoit)

VMeHue OOBICHATH CBSI3b MOJIOKEHHUS DJIEMEHTa B HepHOHquCKOﬁ

CUCTCMC C UYHUCIOBBIMHU XApPAKTCPpUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsAn sapa, oOIlee YHucio
AJNIEKTPOHOB), PACHpPEEICHUEM »JJICKTPOHOB IO YHEPreTHUYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KATHSI U KAITBITUS
[IpencraBinenre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEIIBHOCTD),

6 MPOCTBIX U CJOXKHBIX BELIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmoanueckoit cucreme (B MajblXx MepUojaX MW  TJIABHBIX
MOATPYIIAaXxX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kiaccuuuupoBaTh:

7.1 XUMHYECKHE JIEMEHTBI

7.2 HEOpraHUYECKUE BELIECTBA

7.3 XUMHYECKHUE PEaKIIH

8 YMeHue onpeaensTh:

01 BAJICHTHOCTh M CTEIEHb OKHUCIICHUS XUMHUYECKHUX JJIEMEHTOB, 3apsij

' HOHa

> BHJlT XUMHYECKOW CBSI3U M THIT KPUCTALIMYECKOH CTPYKTYpHI B

' COGMHEHUSIX

8.3 XapakTep cpelibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCITUTENh U BOCCTAHOBUTEIb

9 YMeHue xapakrepu3oBaTh (PU3NISCKHE U XUMHUSCKHE CBOHCTBA:
MPOCTHIX BEMIECTB  (KUCIOPOMA, 030H, BOJAOPOJ, Tpadur, anmas,

9.1 KpeMHUH, azor, docdop, cepa, XJIOp, HATPUii, Kaauil, MarHui,
KaJIbITMH, ATFOMUHUMN, JKEJIE30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ WX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIbI U TUIPOKCHUIBI

99 MetamioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (II u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u gocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTucTas, a30THasi,

(docdopHas, yroibHas, KpeMHHEBAst KUCIIOTA U UX COJIH)
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MMPOTHO3UPOBATH u XapaKTCpUu3oBaTh CBOMCTBaA BCIICCTB B
3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTDb IMIPOTCKAHUA XUMHWYCCKUX

MIPEBPALICHUI B Pa3JIMYHBIX YCIOBUSIX

10

VYMenune cocTaBiIsITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHUA peaKuHﬁ, B

TOM YHCJIC:

10.1

peakiuii HOHHOTO OOMeHa

10.2

OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

10.3

WITIOCTPUPYIOIIUX  XUMHUYCCKHUC CBOICTBa HU3YUYCHHBIX KJIACCOB

(TpyIiil) HEOPraHMYECKUX BEIIECTB

10.4

MOATBCPIKAAOIUX 'CHETUYCCKYIO B3AUMOCBA3b MCXKY HUMU

11

YMeHue BbIUUCIATh (IPOBOAUTDH PACUEThI):

11.1

OTHOCHUTEIIbHYI0 MOJICKYJIIPHYIO M MOJIIPHYIO MAacChl BEIECTB,

MacCCOBYIO OOJIHO XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUU

11.2

MacCCOBYIO OOJIKO BEHIECTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €0 MAaCCy, 00bEM razoB

114

II0 YpaBHCHUAM XHWMHYCCKHUX peaKHI/Iﬁ N HaxXoJUTb KOJIHUYECTBO

BEIIECTBA, 00bEM M MacCy peareHTOB UM MPOAYKTOB PEAKIIUH

12

Bnanenue (3Hanue ocCHOB):

12.1

OCHOBHBIMM  METOJIaMH  HAy4YHOro  TOo3HaHuUA (HaOroleHue,
M3MEpeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) PU U3YUYCHUHU BEIIECTB U
XUMHUYECKHUX SIBJICHUH; yMeHHe CQHOpMYJIHpPOBAaTh TpodiieMy U

IIPEIIOKUTD Iy TH €€ pEIICHUs

12.2

Oe3oImacHoi pa6OTLI C XHMMHUYCCKUMH BCIICCTBAMU, XHMHYECKOU

MOCy 10 ¥ 1a00paTOPHBIM 000PYI0OBaHHEM

12.3

npaBuiiaMu 0€301TacHOTO 0OpaIeHuUs ¢ BEIIECTBAMH, HCTIOIb3YEMbIMU
B TIOBCETHEBHOW KM3HU, MPABUIIAMU MOBEACHUS B LIEJSX cOepeKkeHuUs
3J0pOBbSl M OKPYXKAIOIIEH NPUPOAHON Cpeapl; MOHUMaHHE Bpena
(omacHOCTH) BO3JEUCTBUS Ha JKHUBBIE OPraHU3MBbl OINPEAEIEHHBIX
BEIIIECTB, CITOCOOOB YMEHBIIEHUS W TPEIOTBPAIICHUS X BPEIHOTO

BO3JICHCTBUS

13

Hammumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYLICCTBICHUA

CICAYIOIMUX XUMHUYCCKUX SKCIICPUMCECHTOB:

13.1

M3Yy4YeHHE U ONrcaHue (PU3NUEeCKUX CBOMCTB BEIECTB; 03HAKOMJICHHE




C (1)I/I3I/I‘-ICCKI/IMI/I n XUMHNYCCKUMHU SBJICHUAMU,; OIIBITHI,

HUIUTIOCTPUPYIOIIHNEC IIPU3HAKU ITPOTCKAHUSA XUMHUYCCKUX pCaKHI/Iﬁ

132

U3ydeHHe CII0COOO0B pa3/ielIeHUs cMeceit

133

[IOJIy4eHHE KHUCIOpPOJa M M3yYEHUE €ro CBOMCTB; IIOJyYCHHE
BOZOPOJA U U3YyYEHUE €r0 CBOMCTB; MOJIYYEHHUE YIVIEKHCIIOrO ra3a u

HU3Y4YCHHUC €TI0 CBOfICTB; IMMOJIYUYCHHNEC aMMHUaKa 1 U3Y4YCHUC CTO CBOMCTB

13.4

MIPUTOTOBJIEHHUE PACTBOPOB C ONpEAeNEHHONM MaccoBOM  noineit

PacTBOPEHHOTO BEIIECTBA

13.5

MIpUMEHEHHE WHIUKATOPOB (;maxmyca, METHUJIOpaHkKa u
beHondTanenHa) UIA ONpeNeIeHUs] XapakTepa Cpeibl B PacTBOpax

KHUCJIOT U LIET0YeEN

13.6

HCCIIEIOBAHUE U OIMCAaHWE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YUYEHHE B3AMMOACHCTBUS KUCIIOT C METAJUIAMHU,
OKCHJAMU  METAUIOB,  PAaCTBOPUMBIMU M HEPACTBOPUMBIMU
OCHOBAaHMSIMH, COJISIMH; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHWI;
BBITECHEHUE OJHOIO MeTaula JpyrMM W3  pacTBOpa  COJIM;
uccieoBaHie aM(OTEPHBIX CBOWCTB THUIPOKCHIOB ATIOMUHUS |

IIUHKA

13.7

PEIICHUC SKCICPUMCHTAIBHBIX 3a/1a4 11O TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4€CKUX COGHHHCHHﬁ»; ((9J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOIH AU, «Baxneimme HEMETallIBl U HUX COCIMHCHUA,

«BaxHeln1e MeTaJUIbl U UX COeTUHEHU)

13.8

XUMHYECKHE  OKCIEPHUMEHTBHI,  WJUIIOCTPUPYIOUINE  MPHU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIHH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI: XJIOPHUI-, OpPOMHI-,
voaua-, cyinedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUIPOKCHU/I-UOHBI, KATUOHBI AMMOHMUSI, MATHUS, KBNS, ATFOMIHHSI,

xenesa (2+) u xkenesa (3+), mean (2+), IUHKA

14

VYmenue:

14.1

NpEACTABIATL  PE3YyJIbTATbhl 3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCiIbCTB, Fpa(l)I/IKOB n T8.6J'II/II_I U BBIABJAITH SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATb CBA3U MCIKIY PCAJIbHO Ha6JIIO,Z[aCMLIMI/I XUMHYCCKUMHU

SABJICHUAMHA U MPOLECCaAMU, TPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPE,




OOBSICHATH MPUYUHBI MHOT000Pa3Hsl BEIIECTB




HEPEYEHDB DJIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHWNHU

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATUA

1.1

YucTelie BemecTBa U cMecH. CiocoObl pa3ieieHus: CMece

1.2

ATOMBI WH MOIJICKYIJIBI. Xumudyeckne diieMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTHe " CJI0KHBIC BEIICCTBA.

1.3

XuMuueckas (I)opMyna. BajieHTHOCTh aTOMOB XMMUYECKHX 3JIEMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTeNnbHAs aToMHas —Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAdg Macca. MaccoBas 1015 XMMHUYECKOTr'0 DJIEMEHTa

B COCIUMHCHNU

1.5

KomnyectBo BemiectBa. Moab. MonspHas Macca. MomsipHbIii 00bEM Ta30B.

B3aumocBs3b KOJIMYECTBA, MACCBhI K YHCJIA CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

duznyeckrie M XUMUYECKHE SBICHUS. XHUMHUUYECKas pCaknuuga nu e€ ITPU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHMUYECKHUE YpaBHCHUA

Ilepnonnueckuit 3axkoH u Ilepuoguueckas cucreMa XUMUYECKHX SJIEMEHTOB

.. Menneneesa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. [lepuonnueckas cucrema XUMHUYECKUX di1eMeHTOB J[.1.
Menneneesa. Ileproabl u rpynnsl. PU3HUECKUI CMBICI OPSAIKOBOIO HOMEPA,

HOMCPOB II€proJa U I'pyIIibl 3JICMCHTA

22

Crpoenne aromoB. CoctaB aromHbIX sanep. M3oronsl. Onexrponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000704eK aToMOB TmepBbIX 20 XMMHUYECKHX D3JIEMEHTOB

ITepnonnueckoit cucrems! .M. Menneneena

23

3aKOHOMCpHOCTI/I B M3MEHEHHMH CBOMCTB XHMUYECKHUX 3JIEMEHTOB MEPBLIX TpéX
NnepruoaoB, KaJlkud, KaJIbIHA (pa;u/lyca aTOMOB, JJICKTPOOTPUIATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCECTANIMYCCKUX CBOf/iCTB) n ux COG)IHHGHHI;'I B
COOTBCTCTBHH C IIOJOXKCHUECM JOJICMCHTOB B Hepuonnqecxoﬁ CUCTEME H

CTPOCHUCM UX aTOMOB

CtpoeHue BeniecTra

3.1

XumMuueckas CBA3b. KoBanenrnas (HOHﬂpHaH u Hel'IOJ'ISIpHaSI) CBA3b.

BHeKTpOOTpI/IHaTGHBHOCTB XUMHYCCKUX DJICMCHTOB. Honnas CBA3b.




Mertaninueckas cBsI3b

32

Tunbl KpUCTAUIMYECKUX  pEHIETOK (aToMHasi, WOHHAs, METauIn4YecKas),
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKU U BUAA

XHUMHYECKOU CBI3H

Baxueiime npeacTtaBUTENId HEOPraHUYECKUMX BellecTB. Hemeramnsl u uX

COCOAMHCHU. MeTtamisl 1 ux COCAMHCHUA

4.1

Knaccudukamuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COCIUHEHUIl: OKCHIOB
(conmeobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, amQoTepHBIC) u
HecosieoOpas3ylonye; OCHOBAaHMM (IIEI0YM W HEpacTBOPHMBIC OCHOBAHHA);
KUCJIOT  (KHUCJIOPOJCOAEpXKAIMe M OECKUCIOPOAHbIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KHCIIBIX)

42

®u3nyeckue W XHMHYECKHME CBOMCTBA INPOCTBIX  BEUIECTB-HEMETAILIOB:

BOJIOPOJIa, XJI0pa, KUCIOpoa, cephl, a3ota, pochopa, yriepoaa, KpeMHUS

4.3

duszndyeckrue ¥ XUMHUUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTHUA,
HaTpuA, KaJlkid, Mardivida U KaJlblusd, aJJFOMHUHUA, KCIIC3a. 3JICKTp0XI/IMI/I‘-IeCKI/II7[

AL HAIPSDKEHWM METalIoB

4.4

dusznyeckrue ¥ XUMHUYCCKUE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAIIIOB!

XJIOpoOBOAOpPOaa, CCPpOBOAOPOA, aMMHUAKa

4.5

duznyeckue U XMMHUYECKHE CBOMCTBa OKCHIOB HemeTaisoB: cepsl (IV, VI),
azora(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonyuenune

OKCHJOB HEMECTAIIIOB

4.6

Xumunueckue cBoiicTBa okcuaoB: MetauioB IA—IIIA rpynn, uunka, meau(Il) u

xenesa(ll, I1I). IToxydeHre okCHuI0B METAILIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX T'MJIPOKCUIOB (Ha MpUMEpe
THJIPOKCUIOB  aTIOMHHMS, JKene3a, UuHKa). [lomyyeHue ocHoBaHuMii U

aM(OTEpPHBIX THIPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOIOPOJHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, YrosbHOW. OcoObie
XUMHUYECKHE CBONCTBA KOHIICHTPUPOBAHHOW CEPHOM U a30THOW KHCIOT.

ITomyuenue Kucior

4.9

OO6ue xuMuUecKkre cBoiicTBa cpeiHux cojeil. [lonmydenue comneit

4.10

[Monyuenue, coOupaHue, paclo3HAaBaHHWE BOJOPOJAA, KHUCIOPOAa, aMMHAKa,

YTJICKHCIIOTO Ta3a B 1abopaTopuu

4.11

HOJIy‘{CHI/IC aMMMakKka, cepHoﬁ 1 a30THOM KHCJIOT B IPOMBIINIJIICHHOCTH. OGH.[I/IC




CHOCOOBI MOJTyYEHHS] METAIIJIOB

4.12

I'eHeTmueckas cBA3b MECXKIY Kl1acCaMHU HEOPraHNYCCKUX CO@,Z[I/IHeHI/Iﬁ

Xumudgeckue p€aKkunun

5.1

Knaccudukanus XuMUYeCKUX peakiyil Mo pa3IuyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

TennoBoii 3ppeKkT XUMUYECKON peaKIuu, TEPMOXUMUYECKUE YPaBHEHHsI. DK30-

N OHAOTCPMHUYCCKUEC PCaKIIH. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA

53

OKUCINUTEIIBHOBOCCTAHOBUTEbHbBIE peakuun. OKUCIUTENN U BOCCTAaHOBUTEIIH.
[Tpoieccbl  OKMCIEHHMST M BOCCTaHOBJIEGHHS.  ODJEKTPOHHBIM  OayaHc

OKHUCIINTSILHOBOCCTAHOBUTEILHOM pCaKkunun

54

Teopnﬂ BHeKTPOHHTquCKOﬁ Jucconuanuu. KaTI/IOHBI, AdHHOHBI. QHGKTpOHI/ITH u

HEOJICKTPOJIMTLI. CuibHbIe U caa0bIe QJICKTPOJIUTHI. CreneHn Jucconuanumn

5.5

Peakiiuu nonHoro obmeHa. YcClOBUS MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAIEHHbIE HOHHBIE YPABHEHUS PEAKIIMM

XuMus u OKpYyZKaromas cpcla

6.1

BemectBa 1 mareprainsl B IIOBCEIHEBHOM JKM3HM 4eoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHYECKHUX peakUuil B J1aOOpaTopuu H OBITY.

HepBafl IIOMOIIb TP XUMHUYCCKHUX OKOIraX U OTPaBJICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpysKarolled  cpeabl  (KHCIOTHBIE  JIOXK[H,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro NpeaoTBpaLICHUs
[IpenenbHast nomyctumas koHueHtpamus BemecTB (IIJJK). Ponp xumuu B
pELICHUH 53KOJOIMYEeCKMX MpobieM. YcuieHue napHUKOBOro 3¢¢exra,

pa3pyiieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azota, ¢ocdopa, yriaepoaa, KpEMHUS U UX COCIUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM XoazsiicTBe. Ilpumenenue
METAJIJIOB U CIUIAaBOB (CTallb, YyIyH, AIOpaTOMUHUH, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeAnHeHuil. [ToHaTue o Koppo3un MeTajioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpuposHble WCTOYHUKU YTJIEBOJOPOJOB (Yyrojib, MPHUPOAHBIN ra3, HedTh),

MPOAYKTHI UX MepepaOoTKu (O€H3MH), UX POJIb B OBITY U POMBIIIJIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpraHN4YCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9TUJICH, alICTHUJICH, 3TAHOJI, INIMIICPUH, YKCYCHAA KI/ICJ'IOTa).

[ToHsITHE 0 OMONOTMYECKHU BaXKHBIX BCIICCTBAX: XKUPAX, 6CJ'IK8.X, YTJIICBOAAX — U UX




POJIA B ’)KU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o popMyTaM XUMHUYECKUX COCTUHEHHUI
7.2 Macchl (MacCcOBOI) 10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus: 8-1 kiacc: 0a30BbIN YPOBEHB: YUEOHUK; S-€ U3aHue, mepepaboTanHoe
IMa6puensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBeenuey

» Xumusi: 9-i kiacc: 6a30BbIN YPOBEHB: YUCOHUK; S5-€ U3/laHuE, epepaboTaHHOe
IMa6puensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«3narenbcTBO «lIpocBenienne»

METOAUYECKHUE MATEPUAJIbI 1JIS1 YUUTEJIA
Xumust (6a30BbIH ypoBeHb). Peanmuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111€T0

oOpazoBanus. Meroauueckoe rocodue st yuutens. Mocksa, 2022.

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. http://festival.1september.ru/subjects/4/ - @ecTuBaIb MEIArOTMUCCKUX UICH
"OTKpbITHINA ypoK". Pa3paboTku ypOKOB 10 XUMHH.
2.http://festival.1september.ru/subjects/4/ - decTuBanb negaroru4eckux Uaei
"OTKpbITHINA ypOK". Pa3paboTku ypoOKOB 10 XUMHH

3. http://som.fsio.ru/subject.asp?id=10000755 pa3zmemiaroTcsi METOUIECKUE
pa3pabOTKH YPOKOB, JIAOOPATOPHBIC PAOOTHI, TECTHI U KOHTPOJIbHBIE PA0OTHI,

OJIMMIINAAbI, BUACOOIIBITEI, XUMHUYCCKHEC 3a1a4U, I/IHTepHeT-yqe6HHKH 10 XUMHUH .


http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755

4. http://www.alhimik.ru/ - AJIXMUMUK. Bxitouaer meTonnueckue
PEKOMEHIAITUY JIJIs1 YIUTEIeH XUMUH, CIIPABOYHHUKH, ONOTpadun BETUKHIX
XHUMUKOB, pa3aensl "Becenas xumud", "XuMus Ha KaXAbli 1€HL" 1 MHOTO

JPYroit HHTEPECHOM U ToJIe3HOM nHpopMaIuu

5. bubmmoteka ITOK https://m.edsoo.ru/ff0d210c


http://www.alhimik.ru/
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