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IHOACHUTEJBHASA 3AIINCKA

[TpumepHas pabouasi mporpamMma MO XMMHH i OOYYaIOIIUXCS C 3aJIepP>KKOU
ncuxudeckoro pasButusi (manee — 3I[1P) Ha ypoBHEe OCHOBHOro 00IIEero 0Opa3zoBaHUs
cocTaBjiieHa B coOTBeTcTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oO1miero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MwuHHUCTEPCTBOM ocTUIMU Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMoOil OCHOBHOTO  OOIIEro
oOpa3zoBaHusl OOY4YAIOMIMXCA C 3aJEPKKOM TICMXMUYECKOro pa3BUTUA (0A0OpPEHHOM
pemerrneM ®YMO no obmemy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOIT OOO 3I1P), IIpumepHoil paboueli mporpaMmmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YYarolIUXCs
OpU TOJYyYEHUU OCHOBHOIO OOIIEro 0oOpa3oBaHUs, C yYETOM paclpeiesieHHBIX I10
KjaccaM  IpOBEpPsSEMBIX TpeOOBaHMW K  pe3yjapTaTaM  OCBOCHHMS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro 00pa3oBaHUs M 3JIEMEHTOB
COJIepKaHUs, PEICTABICHHBIX B Y HUBEpCaIbHOM Koaudukarope rno xumuu, Konuenuuun
IpernoiaBaHus yueOHOro npeamera «Xumus», B 00pa3oBaTeNbHbIX Opranuzanusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYueOHblil  npeaMer « XUMHs» BXOAUT B MPEAMETHYIO  00JacThb
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucteMe ecTecTBeHHOHAay4YHOro O0Opa3oBaHUs
XUMUSI KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaKHOE MECTO B MTO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMUpOBaHUM HAYYHOW KapTUHBI MUpPA, CO3JaHUU OCHOBBl XMMHUUYECKUX 3HAHUMH,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW KM3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 MJis
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3za KU3HM, a TakXe B BOCHUTAHUU
JKOJIOTUUYECKOM KYJIBTYPHI.

YcnemHocTh M3ydeHUuss XUMHM CBSI3aHA C OBJIQJICHUEM XHMHUYECKHAM SI3bIKOM,
coOmro/ieHneM TpaBuil  Oe30MacHONM paboThl TPH  BBHIMOJHEHUHW XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOT'OYMCIICHHBIX CBSI3€H XUMUHU C APYTUMH MPEIMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAKEHHBIX B (pOpMe, COOTBETCTBYIOIIEH BO3PACTy OOYYaIOIIUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BELIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOECHMS, IPOTHO3UPOBAHHE CBOWCTB BELIECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALECHUN U ITyTEeH yIIpaBICHUS UMU
B LIEJISIX MOJIYYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTu4ecKkyr0 OCHOBY M3YYEHHs] HEOPTAHWUYECKOM XMUMHUHU COCTABJISAECT aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon J1I.11. MenaeneeBa ¢ kpaTkuMu



CBECICHUSMH O CTPOCHHHM aToMa, BHJIAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydyeHuu Kypca 3Ha4UTENIbHAsA POJiIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM U TMpaBui 0Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETEHIIUH U ITOHATH POJIb U 3HAYECHUE XUMUHN
CpelH ApYruX HayK O MPUPOJIE.

N3ydyeHne XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOAEHHE, HW3MEpEHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO ITPAKTUYECKOIO ITPUMEHEHUS Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Maremaruka» U (HOPMHUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl POIOJKEHHS 00pa30BaHus B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHH CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaKeHWs, (PYHKIIMOHAIIBHOM  TIPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKA aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPeaMeTa JJI1 Pa3BUTHS JKU3HEHHOW KOMIIETEHLIMH
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 370POBOIO M OE30MACHOTO s
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza *KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIBbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs MpeAMeTy «XUMHUS» C YyYEeTOM
0co0BIX 00pa3zoBatenbHbIX MOTpedbHOCTeN oOywatomuxcs ¢ 3[1P. OBnanenne ydyeOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJIeOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMsITH, HEJOCTATOYHOCTHIO OOIIEro 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHHHM YYEOHOro MpeaMeTa «XHUMHUSD)
HeoOxoaMMa ajganTtanus o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KaTEeropuu OOYyYaroUIuXcsi, y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYIIECTBISTh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NeATEeNbHOCTH. BO3MOKHO BBIIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 3a7a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3IIP. Oprannueckoe eauHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuXxcsi Ha YpOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAHUE MPU U3YYEHHM XUMUU YAEIAETCS U3YYEHHIO «CKBO3HBIX»
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.



Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHUMHsD TPEICTABICHBI B
[IpumepHoit  paboueit  mporpaMMe OCHOBHOrO o0mero obOpasoBanus. OHu
aKTyaJlM3UpPOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YEHHUS HA Pa3BUTHUE U CAMOPA3BUTHE JMYHOCTH,
dopmupoBaHue e€ WHTEIIEKTa M 00mel KyabTyphl. OOydeHHE YMEHHMIO YYUTHCS U
IIPOJIOJKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Ja oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 0o0pa30BaTebHYIO IpOrpaMMmy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

* (QopmMupoBaHME  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMAaTUYECKOE NPHOOIIEHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEILHON AESITENbHOCTH, HAYYHBIM U MPAKTUYECKHM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUatOIIMMUCS OIbITA
Pa3HOOOpa3HON JESATENbHOCTH, TO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJIIOUEBBIX KOMIETEHLUH), UMEIOIINX YHUBEPCAJIbHOE 3HAUECHUE JUIsl Pa3IMYHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHuEe yMEHUI 0OBICHATH U OLICHUBAThH SBJICHUS OKPY’KAIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHUCTUYECKHX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJOTHYECKH 11eJIeCO00pa3HOro
NOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHE MOTHBallUM K OOyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIpPaBJIEHHOCTH AaJIbHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYUYEHHUIO XHMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYANBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJAJCHHUE
MOHSATUUHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMMHH;

" 0CO3HAaHHE OOBEKTHUBHOM 3HAUYMMOCTHM OCHOB XMMHYECKOM HAayKH Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB KaK OCHOBbI MHOTUX SIBJICHHUH >KMBOH M HEXUBOMU
IPUPOJIbI; YIIyOJIeHUe IPEACTABICHUM 0 MaTEPUAIbBHOM €IUHCTBE MUPA;



" OBJIa/ICHUE OCHOBAMM XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH
1 00BEKTUBHO OLICHUBATh )KU3HEHHBIE CUTYalluH, CBSA3aHHbBIE C XUMHUEH, HAaBbIKAMU
0e30macHOro OOpallleHusT C BEUIECTBAMH, HCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYXKAIOIICH Cpebl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMHUYECKUMHU SBJIICHUSMU U MPOLECCAMH, MPOUCXOASIIMMU B MHKPOMUDE,
OOBSICHATh NMPUUMHBI MHOr000pa3usi BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOICTB;

" [pUOOPETEHHE OIbITa MCIOIb30BAHUS Pa3IMUHBIX METO/J0B M3yUEHUS BEILECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U TPUOOPOB;

* QopmupoBaHuE TPENCTABICHUA O 3HAYCHHUH XHMHYECKOM HAyKH W PpEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U SKOJIOTUYECKUX KAaTacTpod.

Oco0enHocTH 0TOOpPA M aganTAllMU Y4eOHOT0 MAaTepHaJia 0 XUMHUHU

OOyuenue y4eOHOMY MpeaMeTy «XUMHUs» HE0OXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepuajga OOy4JaromUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TMIPHUHITUIIOM JOCTYITHOCTH MPH COXPAHCHUH O0IIEero 6a30BOTO YPOBHSI.
OH 0KEH 10 COAEPKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM /171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTIME. ClieyeT 00JIerynTh
oBiajiecHue wmatepuarom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBSCHEHHSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUU 3HAHWM C WUCIOJIb30BAaHUEM IPUEMOB aJTOPUTMU3AIMK M BU3YaITbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe A MOJHOIIEHHOTO YCBOGHHS Y4e€OHOTO Marepuania MMEeT
oropa Ha MEXIPEAMETHBIC CBSI3M BOIPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHall C pa3HBIX TOYECK 3PCHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIydIlIeMy OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKPETUICHHUIO TIOJTYYCHHBIX 3HAHUH U TPAKTUICCKUX YMCHHM.

[Ipu moAroToBKE K ypoOKaM yUWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronuxcst yMEHU aHAIN3UpOBaTh, CPAaBHUBATh, 0000IIATh U3ydYaeMblii MaTEepHall,
MJIAHUPOBATh TMPEACTOSAIIYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcst ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTSAMH TOBEACHUSIM JESITeNbHOCTH oOydaroruxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIUK KOHTPOJIb
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUH Jab0paTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTAMH U 00eCIeYUBAIOIINE OCMbICJIEHHOE OCBOCHHUE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB JiedTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWIHTh BHUJBl JEATEIbHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 MIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33J€HCTBYIOLUIMX pa3INyYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOH Ha aJrOPUTM; IIOLIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIOJHUTENBHON BU3yalbHON OMOpPHI (TIAHBI,
oOpasibl, CXeMbl, I1a0JIOHBI, ONIOPHBIE TaOIUIBI). [l pa3BuTHs y oOyuatomuxcs ¢ 3[1P
YMEHUSL JIeJlaTh BBIBOJABI, (POPMUPOBAHUSTPAMOTHOTO  PEUYEBOrO BBICKA3BIBAHUS
HE00XOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHHE PUCYHOUHBIX U
BEpOANbHBIX CXEM, COCTaBJI€HHUE TaOJMI, COCTABJICHUE KJIACCU(PUKALUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TeMaThyecKas 1 TEPMHUHOJIOTHYECKAs JIEKCMKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcss ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NpPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs chnenuanbHas pabota 1O
BBEJICHUIO B aKTHUBHBIA CJOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPKKa, AJITOPUTMBI padOTHI C OMPENEIEHUEM, OMOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBuM ¢ ®DenepanbHbIM TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs YYEOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHyro o0nacth «EcTecTBeHHOHAy4YHBIE MPEIMEThDY U SBISIETCS 005S3aTEIBHBIM
JUTSL U3YUYECHUS.

YyeOHbIM MJIaHOM Ha €€ M3yueHue OTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
HeJnento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeactaBieHHoe B [IpumepHoit
paboueit mporpamme, cootBeTcTByeT @I'OC OOO, pazpadortano ¢ yuetom [IpumepHoit
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHUs M0 yueOHOMY
npeaMery  «XuMHs», COOTBEeTCTByeT IIprmepHON amanTUpOBaHHOM  OCHOBHOM
oOpa3oBarenpHON TMpOTrpaMMe OCHOBHOTO o00mero oOpa3oBaHMsl O0O0YyYarolmuXxcs ¢
3a/IeP’KKOM TICUXUYECKOTO Pa3BUTHSI.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»
8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa'. Tenau BelecTBa. Duznueckue
CBOKCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cmec. CriocoObl pa3nenenus cmeceid. [IpaBuna 6e3onacHoro odopamieHus ¢
BEILIECTBAMU M JIA0OpaTOPHBIM 00Opya0oBaHUeM. [louamue o memooax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAas Macca. [IpocTeie U clnoHbIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHUE.

Xumuyeckass (popmyna. BameHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3AKOH
nocmosancmea cocmasa eewjecms. OTHOCHUTENIbHAA MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCTMHEHUU.

Ou3MyecKne M XHMHUYECKUE SBJCHHS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEAKIM. YPaBHEHHS XUMHUYECKUX PEaKIMi. 3aKOH COXPAHEHUS MAacCChl
BemiecTB. Kiaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3IOKECHHUS,
3aMeleHus, 0OMeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaMU
paboTel B jabopaTopuu U NpuéMaMu OOpallleHus ¢ J1a0OpaTOPHBIM 000PY/I0BAHUEM;
U3y4YeHUE U onHcaHue (U3HMUYECKHUX CBOMCTB OOpa3lloB HEOPTaHMYECKUX BEIIECTB;
HabmoieHre pu3nyecKux (TJIaBICHUE BOCKA, TASHUE JIbJla, pAaCTUpaHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) MU XMMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOMN
MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KUCIOTOM) SIBIICHHM, HAOIIOJICHUE U OINUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMUUYECKUX peakiui (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEpHOM KUCIIOTHI C XJIOpHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu Harpesanum,
B3aUMOJIEHCTBHE KeJe3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BbHIMIAPUBAHUE, JAUCTHIUISIIMS,
xpomatorpadusi), MPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIMCAHUE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl;
CO37IaHUE MOJIENICH MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxxHelllnne npeacTaBUTe/ M HEOPraHMYEeCKUX BellecTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopog — smemMeHT W TpocToe
BelecTBO. HaxoxkaeHrne Kuciopoa B MpUpoe, GU3NIECKHEe U XUMHUICCKHUE CBOWCTBA.
Peakiuu ropeHHs MPOCTHIX U CIOXKHBIX BemlecTB. CIocoObI MOMyYeHUsT KHUCIopoaa B
naboparopuu u npomviuiiennocmu. Ilpumenenue kuciopona. Ilonsrtue o6 oxcuaax.
Kpyrosoport kucnopoaa B npupoje. O30 — aiiomponHas Mooupuxkayus Kuciopood.

Tennosoii 2¢hpexm xumuueckol peakyuu, mepmoxXuMudecKue ypasHeHus, 3K30- u
SHAOTEPMHUUYECKUE PEAKIIUU. TONIUBO: Veoib U MemaH. 3acpsazHeHue 6030yXa, YCuieHue

1
31ech U anee KypCUBOM 0003HA4EHbBI TEMbI, H3y4€HHE KOTOPBIX MPOBOAMUTCS B 03HAKOMHTENILHOM IuiaHe. [lexaror
CaMOCTOSTENILHO ONpe/elisieT 00beM N3y4aeMoro MaTepHara.



NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bonopon — aneMeHT M mpocrtoe BemecTBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nUecKrue U XMMHYECKUE CBOMCTBA (HA MpUMEpEe B3aUMOJICHCTBUS ¢ HEMETAUIAaMU U
OKCHJIaMU METAIJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsTHE O KUCIOTaX U COJISIX.

KommnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorazpo. MomsipHbIi
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. PacueTsl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsa 600bl. Bona. Ee cocta, cTpoeHUE U MOJIEKYJIbI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOMl J0JM BELIECTBA B
pactBope (IpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Js BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenosexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHWYecKux coeauHeHudd. OKcUapl: cocTaB, Kiaccuukaius (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yernepooa (I1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMopeiicTBiE € BOAOM, KucioTamu, mienodamu). OcHoBaHusa. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKnIaTypa OCHOBaHUM.
du3nuecKkue M XUMHYECKHE CBOMCTBA OCHOBAHWUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTHBHOCTH
metaiioB H. H. bekeroBa. Conu (cpemHue): HOMEHKIIATypa CoJiel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAJIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IMHKA U ATOMUHUL):
Xumuyeckue ceolicmea (83aumooelicmeaue ¢ KUCIOMamu U Weaodamu, paziodcerue npu
HazpesaHuu) u noay4eHue.

['eHeTnyeckass CBA3b MEXIYy KIACCaMM  HEOPraHUYECKHX  COECAUHECHUHU.
['eneTnueckue psabl.

XUMHUUYECKHUI IKCIIEPUMEHT: KaU€CTBECHHOE OMPEAECTICHUE COAEPKaHUS KUCI0POIa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TOpeHus (mmoxapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMy OKCHUJIOB M OMTMCAaHUE WX CBOMCTB; MOJYyUYCHHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM JIOJIEN pAaCTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO HUCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); OMNPEJEICHUE PACTBOPOB KHUCIOT W WIEJIOYEH C TOMOIIbIO
WHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB;



HaOJI0/ICHHEe M3MEHEHHUs OKPAacKM HHJMKATOPOB B pacTBOpax KHUCJIOT M IIEJIOYeH;
u3ydyeHue B3aumojencteus okcunaa menu(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNUE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHM4YECKUX COEIUHECHUI.

IHepuoanuecknii 3akoH u Ilepuoanueckas cucrema

xumuyeckux 3j1eMeHToB JI. U. MenneneeBa. Ctpoenne aToMoB. XuUMH4YeCKAasl

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUHU

[lepBble MOMBITKU KJIacCU(PUKALUU XUMHUECKUX 3JIeMEHTOB. [loHATHE O Tpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIEC U IETOYHO3EMETbHBIE METALIIbI, TAJIOT€HbI, THEPTHHIE
ras3bl). Dnemenmol, Komopbwle 00pazyiom amgomephvle OKCUObL U SUOPOKCUODL.

[lepnognuecknil 3akoH. llepmonnueckass cucremMa XHMHYECKHX JJIEMEHTOB
. . MengeneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoast u rpynmsl. u3nyecKuin
CMBICJI MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. Mzomonvl. InekTpoHbl. CTpoeHHUE
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEpBbIX 20 XUMHUUYECKUX 3iieMeHTOoB [lepuoanueckoit
cuctembl JI. M. MeHnneneeBa. XapakTEepUCTHKAa XUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menzaeneena.

3axonomepHocmu usMeHeHUs. C8OUCME INIEMEHMO8 MAIbIX NEPUOO08 U 2NABHBIX
nooepynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npaxmuku. /{. Y. Menoenees — yuénviil u 2paxcoanun.

Xumunyeckass cBsizb. KoBasieHTHass (moJjisipHasi W HEMOJISIpHAsi)  CBS3b.
InexmpoompuyamenbHOCms AMoMO8 XUMUYECKux s1emenmos. IOHHas CBSI3b.

Crenenp oxkucieHus. OKHCIUTEIbHO-BOCCTAHOBHUTEINBHBIE peakiuu. [Iponeccel
OKHCJIEHUS M BOCCTAHOBJICHUA. OKUCIHUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUN OKCIIEPUMEHT: H3y4YeHHE OOpa3loB BELIECTB METAIOB U
HEMETAJUIOB; B3aMMOJICVCTBHE TMAPOKCUIA IIUHKA C PACTBOPAMM KHCJIOT M ILIEJIOYEH;
IIPOBEJICHHE OIBITOB, MILTIOCTPUPYIOIINUX MPUMEPHI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbIe CBSA3H

Peanuzamuss MeXNpeAMETHBIX CBA3€l MpU H3yuyeHWH XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS Uepe3 UCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TOHATHN, SBJSIOIIMXCS CHCTEMHBIMU Il OTHEJBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO01111e ecTeCTBEHHO-HAYYHbIEC IOHITHS: HAYYHBIH (haKT, TMIIOTE3a, TEOPHS, 3aKOH,
aHaiu3, CHUHTE3, KiaccuduKanusi, NEPUOJUYHOCTb, HAONIOJCHHE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJICHUE.

@usnka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIUJ, U30TONBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIGKTPUYECKUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, ra3, (PU3MYECKHE BEIIMYUHBI, €UHULBI U3MEPEHHUS,



KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPOABI, TOJE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.
9 KJIACC

BeurecTBo M XUMHMYECKasi peaKIUs

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHUYECKHX JJIEMEHTOB
J. . MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIWA, KAIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHue BemecTBa: BUABI XUMHYECKOM CBSI3M. THUIBI KPHUCTAIMYECKUX
PEIETOK, 3A8UCUMOCTINb CEOUCME 8eujecmea Om Muna KpUCmaiiudeckou peuémxku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAs U
TpPUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMUYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNI, TCHETUUECKAas! CBSA3b HEOPIAaHUYECKUX BEILECTB.

Knaccudukanusa XUMUYECKHX pEaKIMil MO0 pa3IUYHbIM MpU3HAKaM ([0 YUCITY U
COCTaBy YYacCTBYIOLMX B PEAKIMHU BEIIECTB, O TEIUIOBOMY 3((PEKTy, N0 U3MEHEHHUIO
CTENEHEH OKHUCICHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. 1epmoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. Ilonamue 06 obpamumvix u
Heobpamumvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMePOeHHbIX
peaxyusax. Ilonamue o xumuueckom pasnosecuu. CmeweHue Xumuiecko20 pagHo8ecuUsl.
Daxkmopewl, grusAOWUe HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJONCEHUE XUMULECKO20
pasHosecusl.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. COCTaBIEHUE YPABHEHUN OKHCIATEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIB30BAaHUEM METOA FIEKTPOHHOTO OaslaHca.

Teopus 3JIEKTPONMTHYECKOW NHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALMS.
DNEeKTPOJIUTHI U HEANIEKTPOIUThI. KaTHoHbI, aHUOHBIL. Mexanusm ouccoyuayuu eeujecmea
¢ paznuuHeiMu eudamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOro ooOMeHa. YCioOBHs NPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U COJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
mucconmaru. Cpena pactBopa. KauecTBeHHblE peakUMd Ha KaTHOHBI U AHHOHBI:
XJopua-, OpomMun-, womua-, cymnbdar-, kKapboHar-, cuimMkar-, (ocdar- aHHUOHBI,
THIPOKCHUI-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBLINS, ATFOMUHUA, XKele3a (2+) u (3+),
meaun (2+), nMHKa, MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX.

XHAMHYECKUI DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (Tpaduta U anmasa),



CIIOXHBIX BEIIECTB (XJIOpUAA HATpHUA); HCCIAEAOBAaHHE 3aBHUCHUMOCTU CKOPOCTH
XUMUYECKOM peakluu OT BO3JCUCTBHUS pa3IWYHBIX (AKTOPOB; HCCIEAOBAHUE
AJIIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLECCA JUCCOLMALIMKI KUCIOT, IEJI0UeH U
cosiel  (BO3MOXHO  HCMOJIb30BAHUE BHUJACOMATEPHUATIOB); MPOBEICHUE  OIbBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocajika, BbIJICJICHUE Tra3a, 00pa30BaHKUE BOJIbl); OMBITOB, WILIIOCTPUPYIOMINX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuid  (TOpEeHHe, peakiuu pPa3lioKeHUs,
COCIMHEHUS); PACIIO3HABAHUE HEOPraHMYECKHX BEIIECTB C MOMOIIBI0O KAaYECTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTtanibl 4 UX coeTMHEHUSI

O6miass  xapaktepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapaKTepHbIEe CTeNeHN OKucaeHus. CTpoeHue U (pu3ndecKre CBOMCTBA MTPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3auMOJEHCTBHUE C METaJJIaMH,
HEMETAJUIaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). Xnopoomopod. CoisHas
KUCJIOTa, XWUMHYECKHE CBOWCTBA, nojayueHue, TPUMEHEHUE. Jleticmeue Xxaopa u
X710p08000po0a Ha Opeanusm yenogeka. BakHeWIne XJIOpUAbl U UX HAXOXKICHUE B
MIPUPOJIE.

OO6mast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenne u ¢GuU3MUECKHE CBONCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPBHI.
AmnoTpornHbie  MOAU(UKAIIMKA KHCIOPOJAa M Cephl. XHUMHUUYECKHE CBOMCTBA CEpHI
(B3auMoOJIeiCTBUE C Hememallamu — BOJOPOJIOM U KHUCJIOPOJOM, MeETaJUIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBONOPOA: CTPOCHHE,
dbu3uYecKre U XUMUYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJILHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHast KuciIoTa: (GU3NYecKue
M XuMmuyeckue cBoicTtBa (obOmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBEHHasl peakuus Ha cyinb(aT-uoH. CepHUCTass KUCIOTA. Xumuueckue peaxyuu,
nedxcawjue 8 OCHO8E NPOMBIUIEHHO20 CHnOCODA NOJYYeHUs CEepHOU  KUCTIOMBb.
Haxoxnenue cepol u €€ coequnennii B npupoje. [I[pumenenue cepel 1 €€ COEAMHEHNH B
ObITYy W B MPOMBIIIJICHHOCTU. Xumuueckoe 3acpsA3HeHue oKpyjcaroujeli cpeobvl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE 00HCOU, 3a2PsA3HEHUe 8030YXAd U 8000EMOB), CROCOObL
€20 nPeodomepaueHusl.

OO6mast xapakTepucTUKa 3JIeMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azota u Gocdopa, XxapaKTepHbIC CTCTICHU OKUCIICHUS.

A3oT, pacmpocTpaHeHHE B TpHpojAe, (Pu3WUeckne W XUMUYECKHE CBOWCTBA
(B3auMOJEHCTBHE C METaUlaMHM M HEMETalIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mpupome. AMMHuak: (Qu3MUecCKMe W XUMHUYECKHE CBOMCTBa
(oKkuCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue v npumenenue. Conu
aMMOHMSI: COCTaB, (PU3UUeCcKue U XUMUUYECKHEe CBOMCTRA (pa3jIoKeHHUE, B3aUMOICHCTBHE
co IienouaMu), npuMmeHeHue. KauecTBeHHass peakiidss Ha HMOHBI aMMOHHS. A30THas
KUCJIOTa, €€ (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (oOume u crnernuduueckue),
nonyuenue. Hutpatsl (paznoxkenue). Azotucras kuciiora. Mcnoib3oBaHUEe HUTPATOB U
CoJIeli aMMOHHS B Kau€CTBE MUHEPAJIBHBIX yIOOpEeHMMA. Xumuueckoe 3azcps3Henue



OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GU3NIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, noayyenue. Ilonamue o MuHepanrbHvix
yoobpenusax: Humpamol u Gocghamol. Ilonamue o komniexcuvix yoobpenusx. OOmas
XxapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoIe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHUE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWMCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHu3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
KIiumama, NapHuxoewvlii 3¢p¢ghexm. YTONbHAsE KUCIOTa W €€ COJU, UX (PU3HUECKUE U
XUMHUYECKUE CBOICTBA, noiyuerue u npumenenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, POMBIIIIICHHOCTH M CETHCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpUMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTIOThI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewgecms. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOWMCTBAa (HaA TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenne. Coedunenus
KpemHus 8 npupooe. OQbwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPpUMeHeHue 8
ObIMY, NPOMBIUNEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamukda, CmMeK1o, yemeHm, OemoH,
arcenezooemon. I[Ipobremovl 6€30naCHO20 UCNONBL30BANHUSL CIPOUMENbHBIX MAMEPUATIO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IIPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPaKAIIHUE (U3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAWHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB); O3HAKOMJICHHE C  00pa3laMud  XJOpUI0B  (TaJOTCHHUIOB);
O3HAaKOMJIEHHE C oOpasllaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJICOMATEpUANIOB); HAOMIOJEHUE TMpoliecca OOyIIIMBaHMUS caxapa Ioj JACHCTBHEM
KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI; U3YUEHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUeCTBEHHOM Peakiluy Ha Cyib(aT-uoH U HAOII0ICHNE
npu3HaKka e€ MpoTeKaHus; 0O3HAKOMJIEHUE ¢ (U3MUYECKUMU CBOMCTBaMU a3oTa, Gpocdopa
U UX COEIMHEHUH (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX



1 QocopHbIX yI0OpeHUi; MOJyYeHe aMMUaKa U U3y4eHHE €ro CBOMCTB; MPOBEJICHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U QocdaT-uOH U HU3yYEHUE MPU3HAKOB HX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO HCIOJIb30BAHUE BHACOMATEPHUANIOB); U3YUYEHHE MOJEICH KPUCTANIMYECKUX
peméTok anmMaza, rpadura; 03HAKOMIICHHE C IMPOIECCOM aCcoOpOIMK PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHBOTa3a; IOJYYEHHE
YIJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB; MPOBEACHHE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI M U3YYEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIICHUE C
MNPOAYKIMEN CHUIIMKATHOM MPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 I10
TeMe «BaxHelire HeMeTaulbl U UX COSOUHEHUS.

MeTaJibl 1 MX COCAMHECHUSA

OO6m1as XapakTepUCTUKA XUMUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUM UX
nonoxenus B llepuoanueckon cucreme xumudeckux 3nnemeHToB [[. . Menneneesa u
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTamnyeckas CBs3b M METalUIMYecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKHUM PN HANPSHKCHUM METAJUIOB.
du3nyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodvl nonyyenus memannos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNnocobbl 3auumul ux om xopposuu. Cniagwvl (cmanb, 4yeyH,
OpantoMutull, OpoH3a) U ux npuUMeHeHue 8 ObIMy u NPOMbIULIEHHOCTU.

[Ilenounsle MeTajuibl: MOJIOXKEHUE B llepuoguueckod cuCTEME XUMHUYECKUX
aneMeHToB /l. 1. Menneneesa; ctpoenue aroMoB. Haxoxnenue B npupozae. duznueckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI M TUIPOKCUIBI HATPUS
v Kanus. [I[pumeHeHune menoyHbIX METAUIOB U UX COCIUHEHUM.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: TTOJI0KEHKE B Ilepuonnueckon
cucteMe XuMudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXOXKICHUE
B npupone. Pu3nyeckue U XMMHYECKHME CBOWCTBA MarHus W Kanblus. BaxnHenmme
COeMHEHUs Kanblus (OKCUI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwl eé
YCMpaHeHus.

AJIIOMUHUIN: TIOJIOKEHHE B [leproanuecko CUCTEME XHUMHUYECKUX DIIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroMma; HaxoxiaeHue B Impupoae. Dusznueckue wu
XUMUYECKHNE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
AJFOMUHMUSL.

Kenezo: monmoxenue B llepruoanyeckor CUCTEME XHMHUYECKUX 3JIEMEHTOB
J. 1. MengeneeBa; CTpOEHHE aroMma; HaxOXAEHHUE B mpupoje. Pusnyeckue u
XUMHUYECKUE CBOMCTBA jKeye3a (B3auMOAECHCTBUE C METaJUIaMU, KUCIOTAMU U COJISIMH).
Oxkcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noIyUeHuUe.

XUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHUE C 00pa3iiaMu METaJlJIOB M CIIABOB, UX
(bU3UYECKUMHU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOMKHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCUAA KAJIbIUS U
HATpHs C BOJOM (BO3MOYKHO MCITOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIECOBAHUE CBOMCTB
XKECTKOM BOJIBI; MpoIlEcCCa TOPEHUS Kejie3a B KUCIOPOJe (BO3MOXKHO HCITOIb30BaHUE
BUJICOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIIMil Ha MOHBI (MarHus,
Kanblus, amoMuHus, 1uHka, xxeneza(ll) u xenesza(Ill), menu(Il)); mabmonenue u



OMKCAaHWE MPOLIECCOB OKPAIIMBAHMS IUIAMEHHM HOHAMHU HATpHs, Kajluid M Kalblus
(BO3MOHO HCIIOJIB30BAaHUE BUACOMATEPUAIIOB); MCCIIeJOBaHUE aM(OTEpHBIX CBOMCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCHUIA [IMHKA; PEIICHUE IKCTIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BaxHenme MeTajuibl U X COCTUHEHUS.

Xumusa u okpyncarowan cpeoa

Hoevle mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 no8ceoOHegHOl
JHCU3HU HenoseKa. Xumus u 300posve. bezonachoe ucnonvsoganue eewjecms u
Xumudeckux peaxyuti 6 owmy. Illepsas nomows npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKONOSUYECKOU 2pamMomuocmu. Xumuyeckoe 3azcps3HeHue
oKpycarowell cpedwvl (npedenvrasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peuleHUU IKON02UYECKUX NPODTIeM.

Ilpupoonvie ucmoynuxu yeneeo0opooos (yeoivb, NpupooHblil 2a3, Heghmy),
NPOOYKMbL UX NepepaboOmKU, Ux poib 68 OblMy U NPOMbIULLEHHOCTU.

Xumuueckuil d9Kcnepumenm: usydeHnue oobpazyos mamepuanos (Cmekuo, cHiasvl
Memanios, NOIUMepPHble MAMeEPUATIbL).

MesxknpeaMeTHbIe CBA3H

Peanuzanust MeXIpeOMETHBIX CBSI3€d NpH U3YYEHHH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHSATUH, TaK
U TIOHSTUMH, SBISAIONIMXCS CHUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO6mIue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajiu3, CHUHTE3, Kiaccu(ukamus, NEePUOJAUYHOCTb, HAOIIOJACHUE, HKCICPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIA A(DQPEKT, TEXHOJIOTHS,
MaTepuabl.

duznka: mMaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsil, TPOBOJAHUKHU, MOIYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HMUYECKHUE
BEJIMYMHBI, €IUHULBI H3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIE
yI0OpEHMs, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbI, MOJIE3HBIE
HCKOIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

IIpuMepHbIe TEMBbI IPAKTHYECKUX PAdOT:

1. JlaGoparopHoe oOopyaoBaHHME | TpUEMbl oOpamieHus ¢ HuUM. lIpaBuia
6e30omacHo pabOThl B XUMUYECKON JabopaTopuu.

2. OuucTKa 3arps3HeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku nNpoTEeKaHUs] XUMUYECKUX PEaKLUu.

4. TlonyyeHue KUCIoOpoaa U U3y4eHHe ero CBOMCTB.

5. IlomydyeHue BO0poOIa U U3YUEHUE €T0 CBOMCTB.



6. IlpuroroBneHne pacTBOPOB C ONpPEAEIEHHON MAaccOBOMl J0J€H pacTBOPEHHOTO
BELIECTBA.

7. PemeHne »sKcriepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkuciIoro ra3a i H3y4eHHUe €ro CBOMCTB.

12. Pemenne skciepuMeHTaNbHBIX 3aaa4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl U UX COSAUHEHUSD.

[Ipy mpoBeneHHH NPAKTUYECKOHM pabOThl KaXKIblii €€ 3Tal BBIIOIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha nocke
00s13aTE€IbHO BBIBELIMBAIOTCS TMpaBUia TEXHUKM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeeHus pabotel. [Ipu He0OX0IMMOCTH JaeTCsl BU3YyaJIbHbIN alrOPUTM BBIIOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.
IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJBI 10 XUMUH

Jlnst opraHu3andyd MPOBEPKH, ydeTa W KOHTPOJIS 3HAHWK OOYYarOIIMXCS I10
MPEAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIC Pa0OTHI, CAMOCTOATEIbHBIEC PaOOThI, 3a4€THI,
MpakTU4YeCKue paboThl, TecTupoBaHwe. OJHUM H3 METOIOB KOHTPOJS PE3yiIbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnasercs MeTon NOJMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIMYNTEIBLHBIMH YEpPTaMH
SBJISIFOTCSL ~ OTICPAaTUBHOCTh,  BBICOKAs  CTENEHb  WHAWBUIAyaTW3allMd  3HAHWH,
CPaBHUTEIHHO MaJlble 3aTPAThl BPEMEHH U TPYJia Ha TPOBEPKY OTBETOB O0yUAIOIINXCH.

Jst oOyuaroruxcest ¢ 3[IP Bo3MokHO u3MeHeHHE (HOPMYIUPOBKH 3aJaHUM Ha
«TIOIIATOBYIOY», aaNTalus MpeIaraéMoro 0o0ydJaroneMycsi TeCTOBOro (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuaia: WCIOJb30BAHUE YCTHBIX W THCHBMEHHBIX WHCTPYKIIUH,
YIOPOIIEHUE IITUHHBIX CIOXKHBIX (HOPMYIUPOBOK HMHCTPYKIIMMA, PEIICHHE C OMOpOil Ha
anropuTM, o0pasell, UCIOIb30BaHUE CITPAaBOYHON WH(DOpMAaIuu.

KouTpoJubHbie padoThl 10 TEMaM

B paGoueii nporpamme mpeaycMoTpeHo 9 KOHTPOJIbHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHavallbHbIE XHMHYECKHUE TTOHSTHS.
XVWMHYCCKHE 3JIEMEHThI. XUMHYCCKUE (POPMYIIBI M YPaBHCHHUS.

Konmponvnaa paboma Ne 2. lleproauyeckas cuCTeEMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Kommponvnas paboma Ne 3. Xumuieckast CBsI3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcupsl. I'openne. Bogopoa. KuciaoTsr.
Comnn.



Konmponvnas paboma Ne 5. O600111eH1Ee CBEICHUNM 0 BaXKHEUIIIUX KJlaccax
HEOPTaHUYECKUX COCTMHEHUH.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. Itoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XUMHSD» TOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl

OCHOBHOT0 00111er0 0Opa3oBanust. Hanbosnee 3HaUMMbIMU SIBIISIFOTCSL:
JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBALMS K O0OYUEHHIO U LIeJICHANPaBJICHHON TO3HABATEIBHON 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOIIOIEHUN 32 XUMHYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAllUS Ha TMpaBWiIa WHAMBUAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOro
NOBEACHUS IPU B3aUMOJACHCTBUU C XUMUYECKUMH BELIECTBAMU U COCIMHEHUSMY;

IPaKTHYECKOe U3ydyeHue rnpodeccuil U TpyJa pa3IudyHOIo poja, B TOM UYKCIE Ha
OCHOBE TPUMEHEHMSI H3Y4aeMOIro MpEAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

YBOKEHME K TPYy U pe3yJibTaTaM TPYIOBOU AEATEIBHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY HIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPaeKTOpUH OOpa30BaHUsI Ha OCHOBE OpPUEHTUPOBKA B MHUpe mnpodeccuid u
PO EeCCUOHANIBHBIX MPEANOYTEHUH, YBAKUTEIBHOTO OTHOLIEHUS K TPYY;

OCO3HAHUE CBOETO IMOBEJIECHUS C TOUKH 3PEHUS ONIaCHOCTU WM 0€30I1aCHOCTH JJIs
ce0s WK [Tl OKPY>KAIOUIUX;

OCHOBBI IKOJIOTHYECKOU KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPHUEHTUPOBAHHOM
IIPAKTUYECKOM ACATEIbHOCTU B )KU3HEHHBIX CUTyaLUsX;

OCO3HAaHUE TIOCIEACTBUA W HENpUITHE BPEAHBIX MPUBBIUEK (YyHOTpeOICHUS
aJIKOTOJIsl, HAapKOTHKOB, KypeHHs) M UHBIX (opM Bpeaa ans (PU3NYECKOTO U
IICUXUYECKOTO 310POBb;

IIPUHATHE PELIEHUM B KU3HEHHOW CUTYAIlMM HA OCHOBE IEPEHOCA MOJIYYEHHBIX B
X0J1e 00y4YeHMsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUI0, BOCTIONHATH AePUIUT UH(DOPMALIUY;

TOTOBHOCTh OTOMPATh U UCIOJIb30BaTh HYHYI0 HH(POPMALIMIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYaLlUH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcaibHolMu y4eOHbIMU NOZHABAMEbHBIMU OCUICIBUAMU:

BBISIBJIATh IPUYUHBI U CIEACTBUS MMPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIISITh CPaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSM ISl YKa3aHHBIX JIOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKIECHHUE MOCIIE IPEABAPUTEIBHOIO aHAIN3a, BKIIOYAIOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATh ACHUIMTEI HWH(POPMAIIUH, JTaHHBIX, HEOOXOIWMBIX IS PEIICHUS
MMOCTaBJIICHHOM 3aJ1a4M;



npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOrO BUAA B APYrou (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATH 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI pelieHus] y4eOHBIX M MO3HABATEIbHBIX 33J1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TOMOIIBIO TeAarora Wi CamMOCTOSATENbHO (OPMYIUPOBATH OOOOIIECHUS H
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIE/ICTBUS;

UCKaTh WIM OTOMpaTh UH(POPMAIMIO WM JaHHBIE W3 HUCTOYHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUAJIOB [IJIsl BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh MHIMUBHAYAJIbHO W B TPYIIIE: HaXOJIUTh 0OIIee
pelnieHrue MU pa3pematb KOH(JIMKTHI HAa OCHOBE COTJIaCOBaHUSI TMO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJa/ia B OOUIUI MPOAYKT, IPUHUMATH U Pa3ICIsiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOHn.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh W (HOPMyIUpPOBaThH Y4EOHYIO MPOOJEMy, OMNPEACNSTh Ieib
y4eOHOU eI TEeTbHOCTH;

BJIaJIETh OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTHh CBOHM JCHCTBUS C TUJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAESATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yJbTara, OMNpPENeIATh
CIOCOOBI ICUCTBUI B paMKaX MPEJJIOKEHHBIX YCIOBHM U TpeOOBaHUIA, KOPPEKTUPOBATh
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpejJiarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJCHUS, TPeOyroIIue
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYTrOMY YEJIOBEKY, €70 MHEHHUIO.



HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouell MNporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUA, YMEHMS U CIOCOOBI AEUCTBUMN, ceqUpUUECKUe I yueOHOro MpeaMeTa
«XUMHSD», BUABI AEATEIBHOCTU IO IMOJIyYEHHWIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTHU SIBJICHUN NPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOLIEH KyJIbTYphl U MPAKTUYECKOM

JESITEIbBHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOI'O OOIIECTBA; IOHUMaHUE MECTa

XMUMHHU CPENIU APYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM IOHATUIHOIO anmapara i CAMBOJIMYECKOIO SI3bIKa XUMUU JUIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

peakiuii (C Omopod Ha aJIropuTM Y4YEOHBIX JEHUCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckord HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

JUIsL pelieHHs] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBI YUMTEIN; YMEHUE

UCIIOJIb30BaTh MOJENIU [JJIs OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEIEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHHUS B3aUMOCBA3EH

MEXIYy W3YYEHHBIM MATEpPHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMM, a TAKXKE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U mpu paboTe C HUCTOYHUKAMHU

XUMHUYECKON HHPOpMAIIH, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE MOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CIOKHOE BEUIECTBO, OJHOPOJHAS W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemHsis),
XUMUYECKash peaklusi, peakUUd COCIUHEHUs, pEeaKIUH PAa3JI0KEHUs, PpPEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTpaLMsl BELIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPUUYECKUN
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, AHWOH, 3JIEKTPOJIUT WU HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss AMCCOLMALMsI, peakUud HOHHOrOo  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE PEaKIMU, CKOPOCTh XUMHUYECKON pEaKluu, KaTaju3aTtop, MpeaeiabHO
nomyctuMmas konuentpauus (I171K), koppo3ust MeTaiioB, CIIaBhI;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOPUs SIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUSA, B TOM YHCIIE



AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIIENOBAaHUS BEIECTB U U3YUCHUS
XUMHUYECKUX PeaKInii;

® IIPE/ICTABICHHUE O NEPHOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepunonnueckoii cucteme (B MaJIbIX IEPUOAAX U INIaBHBIX
MNOATPYINAX) W DSJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
MoJIOKEHUsT  djuemMeHTta B Ilepuogumyeckodt  cucreMe € YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIUS U KaJbIUS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C ONOpPOd Ha OmpeneieHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KIACCUPUIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPIrAHUUECKHUE BEIIECTBA U
XUMHUYECKUE PEAKLHUU C OMOPOI Ha CXEMBbI; OMPENEATh BAJIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U  TUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe M XUMUYECKUE
CBOMCTBA MPOCTHIX BEWIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
a3oT, pochop, cepa, XJ10p, HATPUIL, KAJTUIA, MATHUM, KAJIBLIUIA, JIFOMUHUH, 5KEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJE€ WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmuka, xeneza (11 u III), okcumgsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojapHasi, KpEMHHEBasi KUCJIOTAa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBLHOIO AHAIM3A IO0J PYKOBOJCTBOM I€larora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAILCHA B Pa3IUYHBIX YCIOBUAX, BIIMSHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATHL MO 00pa3lly, CXeMe, alropuTMy Y4eOHbIX AeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKJAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXIAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTAa B COECIUHEHWH, MAaCCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mwme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO YypaBHEHUSIM
XUMUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, O0OBEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOpPOMl Ha oOpaszell, aJroOpuTM YUeOHBIX
JICCTBUI;



® BJaJ€HUE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HaHuA (HabJtoieHne, u3MepeHue,

HKCIIEPUMEHT, MOJICIUPOBAHNE) MIPU U3YUCHUU BEIIECTB U XUMUYECKUX SIBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

Y TIPEJIOKHUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€301acHOM

paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYA0W U J1abOpaTOpHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YEeHHUE U ONucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH i XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHI;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa M U3yUYECHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J0JI€H PaCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYECKHUX BEIIECTB PA3TMYHBIX
KJIaCCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTUliopaHxa u (eHondranenna) as
oTpeeIeHs XapaKkTepa Cpeibl B paCTBOpax KUCJIOT U IICIIOYCH;

U3YUYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METaJlJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

ucciaenoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

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

peIIeHNEe  JKCIMEPUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIMTHYCCKAs
JTUCCOIIAALIHSY;

pelieHue SKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «BakHelmme HeMeTaulbl U UX
COCITMHCHHUS;

pelIeHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTalTbl U UX
COCITMHCHHUS;

XUMHUYECKHEC IKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHM
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHHI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJFOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), nuHKa;

YyMEHUE TPEACTaBIATh PE3YNbTaThl dAKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;



® BJaJCHUE MpaBUJIAMU 0€30MAaCHOTO OOpallleHHs C BEIeCTBAaMH, UCIOIb3YEMbIMU
B MOBCEHEBHOM >KM3HM, a TaK)Ke MpaBUJIAMH TMOBEJICHUS B LEIAX COEpEeKEeHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HAYEHUS )KUPOB, OCIIKOB, YIIIEBOJOB JIsl OpraHU3Ma 4eJIOBEKa;
® BJAJCHUE OCHOBAMHM XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUe
MPaBUJIBLHO HCIOJIb30BaTh WM3YUYEHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIIE,
MUHEpalbHble YyIOOpEHHUsS, METaUIbl W CIUIaBbl, NPOAYKTHl TMEpepadOTKu
MPUPOIHBIX HICTOYHUKOB YTIJIEBOIOPOIOB (YIJIsl, MPUPOIHOTO Ta3a, HeTH) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO UCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;
® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAaMU, MPOUCXOASAIIMMHI B MAaKpO- U MUKPOMHPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOLIBIO NIEAArO0ra;
® QpeAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMHU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJM4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa,  CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(POPMALMIO O BEIIECTBAX, MX NPEBPAICHUAX M MNPAKTHUYECKOM
PUMEHEHUU.
TpeOoBaHus K NMpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeamera
«XuMHuD», pacnpe/esieHHbIE 110 rogaM 00y4eHust
Pesynbratel mo romaMm (GOpMyNHPYIOTCS IO NPUHIUIY J00aBICHHUS HOBBIX
pe3ynbTaToOB OT TroJla K rojy, y»K€ Ha3BaHHbIE B MPEIbIAYIIMX Tofax MO3UIUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO ToJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).
8 KJIACC
pacKpeIBaTh CMBICII OCHOBHBIX XUMHWYECKHX IOHITHI: aTOM, MOJEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMECH (OHOPOJHAS U
HEOJIHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTa
B COCAMHEHWH, MOJSIpHBIM 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
IIEKMPOOMPUYAMENbHOC®,  CTCTICHb  OKHMCICHWS,  XHMHYCCKAs  PeaKius,
Kjaccu(uKanus peakluil: peakuuyd COCAUHEHUs, PEaKlUMH Ppa3JIOoKEHUs, peakluu
3aMelIeHus], peakIiMi 0OMEeHa, 9K30- U SHJIOTEPMUUECKUE PEAKIIUU; MeNI080U Ihpexm
peaxkyuu; SIpO aToMa, AJIEKTPOHHBINA CJIOW aToMa, aTOMHasi OpOUTallb, paJAnyC aToMa,
XUMUYECKasl CBS3b, NOJIIPHAs M HEIMOJISIPHAs KOBAJIEHTHAs CBS3b, MOHHAS CBS3b, MOH,

2 3[(60]: " fajie€ KypCuBOM 0003HaYarOTCS IUIAaHUPYEMBIC MPEAMETHBIC PE3YJIbTAThl, KOTOPbLIC MOT'YT OBITH NOTCHIMAJIbHO
JAOCTUTHYTbL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.



KaTUOH, QHUOH, PACTBOP, MaccoBas J0Ji1 BeELIeCTBA (MPOLIEHTHAs KOHLEHTpauus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TU MOHATHS IPU OMUCAHUU BEUIECTB U UX MIPEBPAILCHHIA;

UCIIOJIb30BaTh XWMUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOPMYN BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONpENENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEICIEHHOMY Kiaccy
COEIMHEHUN 10 ¢opMysaM; BHUJ XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHas) B
HEOPTraHUYECKUX COCIUHEHUSX;

UMETh MPEACTABICHUE O CHUCTEME XUMUYECKHX 3HAHHMM, YMETh C IIOMOILBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPU MOJIyYEeHUH HOBBIX 3HAHMI, a TaKKe NpU padoTe
C HUCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
M pEUIEHUHM PAcCUETHBIX 33/lay C OMOPOM HA AJITOPUTM YUYEOHBIX NEWCTBUM U3y4YEHHbBIC
3aKOHBI M TEOPUH: 3aKOH COXpaHeHUs macchl, llepuonnuecknii 3akon [[.M1. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTtHOCcHUTh 0003HAauYEHUsA, KOTOpble uMeroTcss B Tabmuue «llepmoanueckas cucrema
xumudeckux smeMeHtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XHUMHUYECKHX D3JIEMEHTOB (COCTaB U 3aps] sjpa, OO0IIee YHCIOo
AJIIEKTPOHOB U PACIIPEIEIICHUE UX 110 IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOPraHMYECKHE BEIIECTBa;
XUMHUYECKHUE peakuuu (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(PPEeKTy, MO0 U3MEHEHHUIO CTENEHU OKUCICHHUS XUMUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEpPXkAasi OMUCAHWE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOVMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IMYHBIX YCIOBHSIX TOCIE
peIBapUTEIHLHOTO OOCYXKICHHUS C MEeJaroroMm;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COSIUHEHHS; MaCCOBYIO JIOJIO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONOPOW Ha aJTOPUTM;

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CUCTeMaTH3aIINs, KJIacCU(UKaIs, BBISBICHUC
PUYUHHO-CJICICTBCHHBIX CBS3eH — JUISI M3YYCHHUS CBOWMCTB BEIIECTB M XMMHYECKHX
peaKmuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCYyA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C



MHCTPYKIIMSIMU IO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYYESHHUIO U
coOupaHui0 Ta3000pa3HbIX BeEHIECTB (BOJAOpOAa W KHUCJIOPOJAA), IMPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MPOBOAUTH XWMHUYECKHE JKCIEPUMEHTHI MO PACINO3HABAHUIO PACTBOPOB IIENOYEH U
KHCIIOT C TIOMONIBI0 MHAMKATOPOB (Jakmyc, (eHoidTanend, METUIOpaH:X U Ap.),
MOATBEPAKIAAIONINX KAYECTBEHHBIN COCTAaB HEOPTaHUYECKUX BEIIECTB (Kau€CTBEHHBIC
pEeaKIuy Ha UOHBI) MOJT PYKOBOJCTBOM Ii€/1arora.
9 KJIACC

PACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATUM: XUMHUYECKUM DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKash peakius,
XUMUYECKasl CBS3b, Mennogol 3¢ghgexm pearxyuu,Moilb, MOJISPHBIA 00BEM, pPacTBOD;
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, FIECKTPOJUTHYECKAS THUCCOLUUALIMS, PEAKIMU HOHHOTO
oOMeHa, KaTalnu3aTop, XumMuyeckoe pagnogecue, oopamumvlie u Heobpamumvle peaxKyuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTEIIb, BOCCTAHOBUTEh, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chnidevl;
CKOpOCMb  XuMudeckol peakyuu, TpeaenbHo pomyctuMas koHieHTpanus (ITJK)
BEILIECTBA;

WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. M. 1) u
MIPUMEHSTh ATU TOHATHUS MPU ONMKMCAHUM BEUIECTB U UX MPEBPAILICHUII;

WCIIOJIB30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMU PE3YyIbTaTOB HAOJIIOJACHUN,
cocTaBlieHUsI (pOpMyJT BEILIECTB M YPAaBHEHUN XUMHUUECKUX DPEaKIIMi, 3alUCH JTaHHBIX
ycioBul 3an1a4. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC JIJIs1 BHITIOJTHCHUS 33/ IaHHH.

ONPENIENATh BAJEHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHX 3JIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTABA; MPUHAIJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACCY COEIMHEHUI € OMOPOil HA ONIPEAEIICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHbIE; BUJIbI
XUMUYECKON CBsi3U (KOBaJeHTHasi, MOHHAs, METAUIMYECKas) B HEOPTaHHMYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMmysie; XapakTep Cpenbl B BOJHBIX
pacTBOpax KHCJIOT W IIETOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
geujecmaa,

packpeiBath  cMmbicin  llepuwoamueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKkmepu3oeams TabINIHYI0 popmy
[Tepuoauyeckoil CHUCTEMBl XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSTUS «IJIaBHAs
noarpynna (A-rpynma)» u «mnodbounas noarpynna (b-rpynma)», manbie u OombIIue
NEPUOJIbI; coomHOCUmMb 0003HAUCHHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKON Tabiulie, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIO JIEKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bsCcHAMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKUX DJIEMEHTOB U
UX COCAMHEHUN B Mpejenax MajblX EPUOJA0B U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS
HX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI; HEOPraHWYECKHUE BEIlEeCTBa;



XUMHUYECKHE peakuuu (II0 YHUCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIMM BELIECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs OMMCAHHE NPUMEpPaAMU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAlllEHHBbIE YpAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOATBEPKJAIOLINX CYIIIECTBOBAHUE M'EHETUUECKON CBSI3U MEXKY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IMOCNIE MPEIBAPUTEIBHOIO
00CYXJIEHUSI C Te1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMysie COeNMHEHUsS; MAaCCOBYIO JIOJIIO
BEIIECTBA B PAcTBOPE; MPOBOJUTH PAcU€Thl MO YPAaBHEHUIO XHMHUYECKOM pEeakiuu ¢
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpPaBWJIaM TM0JIb30BaHUS XUMHUYECKOM IOCYI0M U J1abOpaTOpHBIM
o00OpyJ0OBaHUEM, a TaK)KE IMpaBHJIaM OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSAMU IO BHIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYCHHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

NPOBOJUTH PEAKUUH, MOATBEPKIAIOIIME KAUYeCTBEHHBIA COCTaB Pa3IUYHbIX
BELIECTB: PAClO3HAaBAaTh ONBITHBIM MyTEM XJOpuI- OpomMua-, HMOAWUI-, KapOoHaT-,
docdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3y4EHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENbHOCTH — aHallu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE TIPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYEHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUI; €CTECTBEHHO-HAyUHbIE
METO/bI M03HAHUSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN
Y MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacon JuiekTpoHHbIE (HUGPOBbIE)
n/n TeM NPOrpaMMbl Bcero Kontponubre HpaxTuieckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK
MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YyegoBeKa
19 BeliecTBa 1 XuMu4eckue 15 1 bubnuoreka [{OK
peakuuu https://m.edso0o.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. [Tonsitue 6 bubnunoreka LIOK
00 oxcumax https://m.edsoo.ru/7f41837c
29 Bonopoxa.Ilonstue o kucnorax 8 1 bubmmnoreka HOK
U COJSIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHWYECKUX COCTMHEHUI
Htoro o pasneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MenageneeBa. CTpoeHune aToMoB.

Xumuueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 7
XUMHYECKHX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHHe aToMa
3.2 XuMudeckas CBA3b. 8 1

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHUCIIUTENLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Wroro no pazueny 15 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa I[OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecRne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriyOiaeHue 3HaHHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIMS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
21 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
06
2 | S ; BuSorea 10K
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
24 onewewrron IVA-rpymmu, Yeaepoxn : ) 2 Bu6miorera LLOK
' . PYTIBL. po https://m.edso00.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro 1o pasneny 25
Paszgea 3. Metasiibl M1 MX COeAMHEHU S
. but6mmorekxa [IOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MeTamisl 1 UX COSTUHEHUS 16 1 2 bubnnorexa [JOK

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



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

Hroro no pazueny 20
Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGnuorexa LIOK

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

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX TIO3HAHUS B XUMUHU 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpa eckast pabora No 2
5 «Il’)a;z[T;JIIquI/II(e iﬁece; (Ha mpumepe 1 bubmiorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BEMIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
0 | e e [ Busmorea 101
PMYyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JICMCHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmorexa [{JOK
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OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHNUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEILECTBA 10 ypaBHeHmnv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JI — Y4EHBIii-
19 swcroneancr. OSobee Bu6mnorexa LIOK
1 JHCT . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIAI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snement u bubmorexa LOK
: https://m.edsoo.ru/ff0d448e
mpocToe BeuiecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcunax
25 macopumopmt n mpovsenmocrs Bu6miorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/f0d4cda
MPEAOTBPAIICHHUS
26 | lomprormen sofupene mmenopot BuGmorexa LIOK
Ay . P poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
27 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
o8 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 IToustTre 0 KUCIOTaX U COJISIX Bubmiorexa IJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHus: BOAOPO/1a B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| lomprermte n sabupastac somopona BuGmorexa LIOK
ya o P Alopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
o | e s Busorea 101
BemecT? . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o Brrunciaenus o0EMOB ra30;0;1§ o Bu6morexa LIOK
ypa],a,HeHmO peakim Iia ¢ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC

bubmuorexa [JOK

37 Y HEHACBIIICHHbIE pacTBOPHL. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiIacCUpUKaI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 crocotm noryeena, mmeckic Bu6miorera LIOK
. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKYy Ki1accamu bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre 1 cucTeMaTru3aIs 3HaHUIA bubnuoteka [JOK
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KonTtponsHas padora Ne3 o reme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBICUI:J'IaCCBI HEOPraHUYECKUX https://m.edsoo.ru/00ad9e1a
COCIMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKHUX 3JIEMEHTOB. IloHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XMMHUYECKUX BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [lepuoapl, rpymnmbl, MOATPYIIITHI BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAyKH U npakTuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
IrpaKJaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudeckas CBA3b bubmiorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosspHasi XuMU4ecKast bubnuoreka [IOK
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CBS3b https://m.edsoo.ru/00adaab9
62 Crenen, oKuCeHI . Etptlgsj?;lr%?:(;ggrou/%OadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK

peakuuu https://m.edsoo.ru/00adb076
64 OxucauTeN U BOCCTAHOBUTEIN 1 Egggﬁﬁfg&igrou/%% db076
65 KonrtponsHas padora Ne4 o reme 1 bubnuoreka [IOK

«CtpoeHue aroma. XUMUYECKAsI CBSI3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK

CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK

CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
[Iepnonrueckuit 3aKoH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XE/)IMI/I‘IGCKI/IX AJIEMEHTOB 1 Eubmorexa IIOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnunoreka [JOK

3 1 .

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

4 Bunpl XuMu4ecKkoil CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «[ToBTOpEHUE U yrinybaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamms XuMruaecKkux 1 bubnmnorexa [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOTI'€HHEIX U 1 bubmiorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

9 1 .
peaKuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK
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nuccornuani. CUIIbHBIE U CIIA0bIE
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUA Bubmorexa HOK
p peakt https://m.edso00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmiorexa LIOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IToustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrponsHas padora Ne2 o teme
17 <<3J1611:<)T OHI/ITIfquKasI UCCOLAALAS bubanorexa LIOK
p A THAITHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
O01as xapakTepucTUKa raJIor€HOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha IIpUMEDE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE CiOfICTBa HOJIyYECHHE bubanorexa LIOK
’ yd ’ https://m.edsoo.ru/00ade104
IPUMCHEHUE
ITpakTiueckas padora Ne 2 1o Teme
20 «ﬁon eHue COIJ)I}IHOI\/'I KUCIIOTHI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beruucienus no ypaBHEHUSAM
ypas bubmuotexa [JOK
21 XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488
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OO61mas xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymribl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl U €€ COeTMHEHU N bubmuorexa [JOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3HYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 Q)II;SHtll[eCKI/IE u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brrancierne MaccoBoit 10U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XAMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue u
29 XI/IIVIMI/I‘ICC’KI/IG c(bl;oﬁCTBa MOJIyYeHUE U bubmorera [JOK
’ yd https://m.eds00.ru/00adf004
IPUMCHEHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁon eHue ahEMPIaKa H3y4YEHUE €ro bubmorera [JOK
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonb30BaHue HUTPATOB U COJIEH nomorexa [10

https://m.edsoo.ru/00adf518
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aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) u

bubmuoreka [JOK
33 pocopnas KHcIora, (pusmiccine n https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWMCTBA, MOJTyYEHUE
Hcnons3oBanue pochatos B
KauyeCTBE MUHEPAIbHBIX y100pEHUI. bu6mmoreka [IOK
34 " .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 npu E Ie[’ E)H3HII)I€CK1;)JG Y XUMHYECKUE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edsoo.ru/00ae006c
[TpakTiueckas pabota Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 .
KavecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIC TOHATHS 00
39 0 rpaHquCKHx BEIIeCTBaX KaK O bubmorexa LIOK
p » https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIliepoa
40 Kpemuuii u ero coeimHeHAs Eubmorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabota Ne 5. Pemienne
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHen1e HeMeTaIbl U UX
COEIMHEHUS)

https://m.edsoo0.ru/00ae0bf2
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https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae0bf2

Kontponbnas padota Ne3 o teme

bubmuorexa [JOK

i «BaXHCHIMC HEMCTAILIBI 1 MX https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramueckas CBsA3b U bubnmoreka [JOK
43 .
METAJINYECKAsk KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJLIOB
XUMHYECKHE CBOMCTBA METAILIIOB.
44 DIIEKTPOXUMUUECKUN PSIIT bubumoreka [IOK
P . P https://m.edso0.ru/00ael1156
HANPSDKEHUH METAJUIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Berauciienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
M peakiu, https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
IPUMECH
46 TTonsiTHEe 0 KOPPO3UU METAIIOB Bubmioreka IJOK
PP https://m.edso00.ru/00ael1278
bu6mmoreka [JOK
at IHenotmnbie MeTauIbI https://m.edsoo.ru/00ael4b?2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnunorexa [JOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHN KaJIbIIUS bubamorexa [IOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAHUHI
52 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bubmiorexa HOK

https://m.edsoo.ru/00aelae8
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" KECTKOCTL BOABI U METOEI €8
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 _

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

56 Keneso https://m.edso0o.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUM
[TpakTuueckast paborta Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJIa MPOAYKTa
peaxiuu

61 O06o011eHre U cucTeMaTu3alus
3HAHUM
Konrtponsnas padora Ne4 o teme

62 «BakHeWIe MEeTaTbl U UX
COCTMHEHUS»

63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . :

OKPY’KaroIlEe cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Xumus: 8-i kiacc: 6a30BbIi ypOoBEHb: YUeOHHUK; S-€¢ u3gaHue, nepepadorannoe, 8 kimacc/ 'abpuensn O.C., OctpoymoB WN.T"., CnaakoB C.A. AKIITMOHEpHOE
obmectBo «M3natenscTBO «IIpocBenienue»
2. Xumusi: 9-1 kitacc: 0a30BbIi ypOBEHb: YUEOHHK; 5-¢ u3aanue, nepepadorannoe, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., Cnaakos C.A. AKITMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

1. Xumust: 8- kimacc: 6a30BbIM YpOBEHb: YUSOHUK; S-¢ uzganue, nepepadorannoe, 8 kimacc/ ['adbpuensa O.C., OctpoymoB N.I'., Cnagkos C.A. AKIIMOHEPHOE
obmectBo «M3narenscTBO «lIpocBenienuer

2. XuMus: 8 KIL.: SJIGKTPOHHOE MPUJIOKEHUE K YICOHUKY.

3. Xumus: 9-it knacc: 6a30BbIi ypoBeHb: yUeOHHK; 5-€ uznanue, nepepadorannoe, 9 knacc/ ['abpuensin O.C., Octpoymos W.I'., Cnaakos C.A. AKIoHEpHOE
obuiectBo «M3narenscTBo «lIpocBemmenue»

4. Xumust: 9 Ki1.: 2JIEKTPOHHOE MPUIIOKEHHE K YUSOHUKY.

5. T'apa H.H. Xumus: 3agaunuk ¢ «mmomontHukom»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemienue.

6. 'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yue6Hukos I'.E. Pyasutuca, @.I". ®enpamana. 8-9 xnacesl/ H.H. I'apa. — M.:

7. Pageuxuit A.M. Xumus: nunaktudeckuit marepuai: 8-9 ki. / A.M. Paneukwuii. — M.: [IpocBerienue.

8. I'apa H.H. Xumus. Ypoku: 8 k1. / H.H. T'apa. — M.: Ilpocserienue.

9.T'apa H.H. Xumus. Ypoku: 9 xi. / H.H. T'apa. — M.: Ilpocsemenue. 10. boposckux T.A. Tectsl o xumun. IleppoHayanbHble XUMUYECKUE TTOHATHSL.
Kucnopon. Bogopoa. Bona, pactBopsl. OCHOBHBIE KJIaCChl HEOpraHUYecHX coeuHeHuit: 8 ki.: k yueOHuky I'.E. Pym3utuca, ®@.I'. ®enpamana «Xumus. 8
knacey. — M.: M3narensctBo «Ok3amen», 2010. 11. boposckux T.A. TecTsl Mo xumMuu. DaeKTponauTuieckas nuccounanus. Kucinopon u cepa. A3ot u dpocdop.
VYrnepon u kpemuuil. 9 knacc: k yueOuuky I'.E. Pyasutuca, @.I'. ®enpamana «Xumus. 9 knacey». — M.: UznatenberBo «Ox3ameny, 2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://fcior.edu.ru/catalog/osnovnoe 0 | ®enepanbHbiil HeHTp HHHOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB.
bshee?discipline_oo=19&class=&lear | ITogbopka yueOHBIX MOAyIIEH 10 GHooruu. s 3amycka u
ning character=&accessibility restrict | mpocmorpa Moayieit Tpedyercs OMS-1uieep, KOTOPBIM MOXKHO

ion= CKAYaTh Ha DTOM K€ CaliTe.

http://school-collection.edu.ru/ Enunast komnexmms [TOP

http://window.edu.ru/catalog/?p_rubr= | ®enepansHbIii HEHTP 3AEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB.
2.2.74 Karanor [1OP no ecrecTBeHHO-MaTeMaTHIeCKOMY 00pa30BaHHIO
https://elementy.ru/catalog Paznen karanora «Hayka B Pynerey. [IpencraBieHs! 3J1eKTpOHHBIC
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http://fcior.edu.ru/programma-prosmotra-resursov
http://fcior.edu.ru/programma-prosmotra-resursov
http://fcior.edu.ru/programma-prosmotra-resursov
http://school-collection.edu.ru/
http://window.edu.ru/catalog/?p_rubr=2.2.74
http://window.edu.ru/catalog/?p_rubr=2.2.74
https://elementy.ru/catalog

Hay4yHbIe U3ganus, uHTepHeT-CMU, 0a3bl TaHHBIX, OUIHATIEHBIC
CTPaHUITBI HHCTUTYTOB.

http://paramitacenter.ru/content/video-

uroki-po-himii

BuneoneMoHcTpaluy OnbITOB IO XUMUHU

https://mel.fm/nauchpop/7340159-
gif chemistry

18 3(hpeKTHBIX OMBITOB IO XUMHUH C TEMOHCTPAITHCH

https://sochisirius.ru/video lectures/2

BI/II[eOJ'ICKLII/II/I BEAYIIHUX pOCCPIfICKHX YUYCHBIX I10 pa3JIMYHbIM
BOIMpOCaM €CTCCTBCHHLIX HAYK
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