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[TOACHUTEJIbHAA 3AIIMCKA

AnantupoBaHHasi pabodas mporpamma o XUMHUH JIJIsl 00y4YaroIIuXCs € 3aA€pKKON
ncuxudeckoro pasButusi (manee — 3[1P) Ha ypoBHEe OCHOBHOro 00IIero 0Opa3zoBaHUs
COCTaBJIeHa B COOTBETCTBUU C DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oO1miero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunucrepctBoMm toctuiiuu Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMoOil OCHOBHOTO  OOIIEro
oOpa3zoBaHusl OOY4YAIOMIMXCA C 3aJEPKKOM TCUXMUYECKOro pa3BUTUA (0A0OpEHHOM
pemerneM ®YMO 1o obmemy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOIT OOO 3I1P), IIpumepHoil paboueli mporpaMmmbl y4eOHOTO MpeaMeTa
«Xumusi» (6a30BbIi ypoBeHb), [IpuMepHOil mporpamMmoil BOCHUTaHUS 00YYarOIIUXCS
OpU TOJYyYEHUH OCHOBHOIO OOIIEro 0Opa3oBaHUs, C YYETOM paclpeAesieHHBIX I10
KjlaccaM  TpoBepsieMbIXx  TpeOoBaHUU K  pe3yjbTaTaM  OCBOCHHSI  OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOI'O OOHIEr0o 00pa3oBaHUs M 3JIEMEHTOB
COJIeprKaHus, MPECTABICHHBIX B Y HUBEPCAIbHOM Ko inpukaTope mo xumuu, Konnenuu
npenojaBanusi ydeOHoro npeamera «XuMus», B 00pa3oBaTeNIbHBIX opraHu3anusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuKa yueOHoro npeamera «XumMus»

Y4eOHbIl  mpeaMeT «XUMHS»  BXOAUT B NPEIMETHYIO  001acThb
«EcTecTBeHHOHayuYHbIE MpPEIMEThl». B cucTemMe ecTecTBEeHHOHAy4HOTrO O0pa30BaHUS
XUMUSI KaK Y4eOHBIN MpeIMET 3aHUMaeT BaKHOE MECTO B TTO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBI XUMHUUYECKUX 3HAHUH,
HEOOXOJIUMBIX JJIsi TTOBCEIHEBHOM »KW3HW, HABBIKOB 3JI0POBOTO U 0€30MacCHOTO st
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydeHUss XMMHM CBSI3aHa C OBJIAJCHUEM XHMHUYECKHUM SI3BIKOM,
coOmro/leHeM TpaBwi  0Oe30MacHONW paboThl TPH  BBHITIOJHEHUHW XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C IPYTMMH IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpaMMBbl SBJISIETCS CO3/IaHUE 0A30BOT0 KOMILUIEKCA OTTOPHBIX 3HAHUM
0 XUMHH, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIICH BO3pacTy OOyYaromMXCs U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coaepxaHuM TaHHOTO Kypca MPEACTaBICHbI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETUUECKUE 3HAHUWS, BKIIOYAIONIME HW3YYEHUE COCTaBA M CTPOCHUS BEUIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHUSA, IPOTHO3MPOBAHWE CBOMCTB BEUIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUN U ITyTEH YIIPABICHUS UMH
B LIEJISIX TIOJTYYEHUS BELIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY M3y4YE€HUsI HEOPTAHUYECKON XUMHUH COCTABIISIET ATOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon J1I.11. MenaeneeBa ¢ kpaTkuMu



CBEICHUSMH O CTPOCHHHM aToMa, BHJIAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUI.

B u3ydeHuu Kypca 3Ha4UTENbHAsA POJdb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM M MpaBui Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzamus gaHHO#N mporpaMMBbl B Iporiecce 00ydeHus MO3BOIUT 00YJaroIIMMCs
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKUE KOMIIETEHIIUY U ITOHATH POJIb M 3HAYEHUE XUMUHU
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuMHH CHOCOOCTBYET (POPMHUPOBAHUIO y OOY4YaIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOIEHAyYHBIX METOAOB (HaOIIOAEHHE, H3MEpEHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO IPAKTUYECKOIO IPUMEHEHUS Hay4YHBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Marematuka» U (HOPMUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHH CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaXeHWs, (PYHKIIMOHAJIbHOM  TIpPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKA aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHHM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM >KM3HU; HABBIKOB 37J0POBOIO M OE30MMACHOTO st
YesloBeKa M OKpYXarollel ero cpeabl obpasa KU3HU; (OPMUPOBAHUU SKOJIOTHUECKON
KYJIBbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs MpeAMeTy «XUMHUS» C YYEeTOM
0co0BIX 0Opa3zoBarenbHbIX MoTpedbHOocTel oOydatonuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENbHOCTH, IEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoposeHust TPYAHOCTEM B M3YyYEHHUHU YUEOHOTO NpeaMera «XUMUsD»
HEeoOXoMMa ajanTtaius o0beMa U XapakTepa y4yeOHOro MaTepuaia K Mmo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KaTEeropuu OOYyYaroUIuXcsi, y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaTh B MPOLECCE MPAKTUYECKON
NEeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIBHBIX YPOKOB Ha PELIEHHUE 3a7a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Opranunueckoe eaMHCTBO
INPAKTUYECKON U MBICIUTEIbHOW NEATENbHOCTH OOYyYaroIIMXC Ha YpPOKaxX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XMMHUYECKUX 3HAHUHN U
ymeHuid. Ocoboe BHUMAaHHUE MPU U3YUYEHUH XMUMHUH YIENSIETCS U3YyUYEHUIO «CKBO3HBIX)
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.



He.]'lld U 3aa4m N3yUYCHUsA y‘l€6HOFO npeameTa «XHMHD»

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHUMHsD TPEICTABICHBI B
aJanTUPOBAHHOW pabodeil TmporpaMme OCHOBHOTO oOmero obpaszoBanms. OHHU
aKTyaJlM3UpPOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YEHHUS HA PA3BUTHUE U CAMOPA3BUTHE JHYHOCTH,
dopmupoBanue e WHTEIIEKTa M 00mel KyabTypsl. OOydeHHE yYMEHHMIO YYUTHCA U
IIPOJIOJIKATh CBOE 00pa30BAHKME CAMOCTOSITENIEHO B HACTOSILIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak e, kKak U A1 HOPMAaTHBHO Pa3BUBAOLINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

" (opMHpOBAaHME  WHTEJUIEKTYaJlbHO  Pa3BUTOM  JMYHOCTHU, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMATUYECKOE NPHOOIIEHHE YydYalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM U MPAKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

= o0ecrneyeHue yCiaoBHil, CTOCOOCTBYIOMIUX MPUOOPETCHUIO 00YUYAIOIIIUMHUCS OTIBITA
pa3HOOOpa3HOM AESITETbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIIOUEBBIX KOMIETEHLUH), UMEIOIIMX YHUBEPCAIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHue yMeHUI 00BACHATH U OLICHUBATh SBJICHUS OKPY>KAIOILEro MUpa Ha
OCHOBaHUM 3HAHUI U OTIBITA, MOJYYCHHBIX TPH U3YUCHUH XUMUH;

* (opMupoBaHUE y OOYYAIOIIMXCS T'YMAHUCTUYECKUX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHME MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTpOJIO U
CaMOBOCIHUTAaHUID HAa OCHOBE YCBOCHMS OOLICYEIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpoGuiis U HaNpaBIEHHOCTU AaJbHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha perieHue ciaeayonmx 3a0ay, 00eCeunBarOIIUX peaTn3aliio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JI€ATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUIO XUMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYANBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJAJCHHUE
MOHSTUWHBIM ariapaToM U CHMBOJMYECKUM S3BIKOM XUMHUU;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HayKuh Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPAIECHUNA HEOPraHUYECKUX U
OpraHMYEeCKUX BEIIECTB KaK OCHOBbI MHOTHMX SIBJICHMM >XMBOW U HEXHBOMU
NPUPOBL; YTIyOJIeHEe TPEICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBSI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHus C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYXKAIOIICH Cpebl;

* (opMupoBaHUE YMEHUIl yCTaHABIMBATH CBA3H MEXIY pPealbHO HaONII0aeMBIMH
XUMUYECKUMHU SIBICHUSAMU U TPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH MPUYUHBI MHOT000pa3usi BEIIECTB, 3aBHUCUMOCTh HX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" MpUOOPETEHHE OIbITa MCIOIB30BAHUS PA3IMYHBIX METOIOB U3YyUEHHUs BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSAMU MPHU MPOBEACHUN HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U TPUOOPOB;

* (QopmupoBaHuE TPENCTABICHUN O 3HAYCHHUH XUMHYECKOM HAyKHM W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U SKOJIOTUYECKUX KAaTacTpod.

Oco0eHHocTH 0TOOpPA M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyuenue y4yeOHOMY MpeaMeTy «XUMHUs» HEOOXOAUMO CTPOUTHh Ha CO3/IaHUU
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOECHHS MPOTPAMMHOIO MaTepuaja OO0y4arolUMHCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUM C MPHUHIUIIOM JOCTYIHOCTH MPU COXPAHEHHH 00Iero 6a30BOro ypOBHSI.
OH 0DKEH 10 COAEPIKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 oOy4vatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTIMU. ClieryeT 00JIerynTh
oBiafieHue marepuasioMm oOydatromumucs ¢ 3IIP mocpeactBoM ero JeTaibHOTO
OOBSICHEHUSI C CHCTEMaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
o1op, 0Oy4eHus: CTPYKTYpHUPOBAHUIO MaTepUaa.

bonbiioe 3HaueHWe AJid MOJHOLIEHHOTO YCBOEHHsI Y4E€OHOro MaTepuaia UMeeT
ornopa Ha MEXIPEAMETHBIE CBSI3U BOIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mnpenMeramMu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAWH M TOT JK€ Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €ro JIydllIeMy OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U MPAKTUYECKUX YMECHUM.

[Tpu moAroTOBKE K YpOKaMm y4duTelb AODKEH MPEeayCMOTPeTh (POpMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IUIAHUPOBATh NPEJACTOAIIYI0 pPabOTy, OCYILIECTBIATh CaMOKOHTPOJb. HeobOxomumo
MOCTOSIHHO ~CJIEUTh 3a TMPaBUJIBHOCTBIO PEUEBOTO O(OPMIICHUS BBICKA3bIBAHUN
oOyuaroruxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSAMM TOBEIEHUSIM JAesATeIbHOCTH oOydaronuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIUN KOHTPOJb
COOJTIOICHUS TIPABWII TEXHUKHU OE€30MACHOCTH IMPH MPOBEIECHUHU TaO0OpaTOpHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbie BUABI AesTeJabHOCTH 00ydyawmuxcs ¢ 31IP, 00yciioB/ieHHbIE 0CO0OBIME
0o0pa3oBaTeJIbHBIMH NOTPEOHOCTSIMH U 00€eCIeYUBAIONINE OCMbICJIEHHOE OCBOCHUE
coJiep:KaHuM 00pa30BaHUsA MO MPeAMeTY « XUMU»

Conepxxanue BHUIOB JeATeNbHOCTH oOydaromuxcs ¢ 3P Ha ypokax Xxumuu
oTpesensieTcs: uX O0coObIMH 00pa3oBaTeNbHBIMH MNOTpeOHOCTAMH. [loMHUMO IIMPOKO
ucnosnb3dyembix B OOII OOO obmmx s Bcex 00ydaromuxcsi BUIOB JI€ATEIbHOCTH
ClleAyeT yCWIUTh BHIbI JEATEIBHOCTH, CHEUM(PHUUHBIE i JaHHOW KaTerOpuu
oOy4Jaroniuxcs, sk 00eCreYeHs] OCMBICICHHOTO OCBOEHHUS COJAEpKaHWs 00pa30BaHUS
o TMpEeAMETY: YCHICHHE MPEeIMETHO-TIPAKTUYECKON [EATEeTbHOCTH C AaKTUBHU3AIUEH
CEHCOPHBIX CHUCTEM; YEPEIOBAHHUE BHJOB ACATEIBHOCTU, 3aJIEUCTBYIOIIUX PA3IUYHbIC
CEHCOPHBIE CHCTEMBI; OCBOEHHE MaTepHajia C ONOpPON Ha alfOPUTM; «IIOUIarOBOCTH» B
U3y4YEHUU MaTepuaia; HCIOJIb30BAHUE JOIMOJIHUTEIbHON BU3yallbHON ONOpHI (IUIaHBI,
oOpaslibl, CXeMBbI, 111a0JI0HbI, ONIOpHBIE Taduuilbl). s pazButusa y oOydaromuxcs ¢ 3[1P
YMEHHsI  JIefaTh BBIBOJBI, (POPMHUPOBAHUATPAMOTHOTO  PEUEBOTO BBICKA3bIBAHUSA
HEOOXOJMMO HCIIONb30BaTh OMOpPHBIE cioBa M kiume. Ocoboe BHUMaHUE CIEAyEeT
yAEIUTh OOYYEHHIO CTPYKTYpPHpPOBAaHHIO MaTepuaja: COCTaBICHUE PUCYHOUHBIX U
BepOaJbHBIX  CXEM, COCTaBJICHHME TaOJull, COCTaBJCHUE KiIaccupukamuum ¢
0003HAaYEHHBIMH OCHOBAHHSIMHU /ISl KJIACCU(UKAIIMK U HATIOJTHEHHUE UX TPUMEpPaMH | JIp.
[IpuMepHast TemaThyecKass 1 TEPMHUHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

Jnst obyuaromuxcs ¢ 3IIP cymiecTBEeHHbIMU SIBISIOTCS TPUEMBI pabOTHI ¢
JEKCHUYECKUM MaTepuaioM 1o mnpeamery. [IpoBoauTtcs crnenuainbHas padota 1o
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBuM ¢ ®DenepanbHbIM TOCYAapCTBEHHBIM 0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 0O0pa3oBaHMs YUEOHBIN MpeaMeT «XHUMUS» BXOJIUT B
npeaMEeTHYI0 001acTh «ECTeCTBEHHOHAYUHbBIC MPEIMEThI» U SBISETCS 0053aTEIbHBIM
JUTSL U3YYECHUS.

VYueOHbIM M1aHOM Ha e€ nzydeHue oreeeHo 204 yueOHbBIX yaca — 1o 3 4 B HEJIEITI0
B 8 1 9 Kaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeactaBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpabdortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 y4eOHOMY
npeaMery  «XuMHs», COOTBEeTCTByeT IIprmepHON amanTUpOBaHHOM  OCHOBHOM
o0pa3oBarenpHON MpPOTpaMMe OCHOBHOTO 00mmero oOpa3oBaHHs OOYYaloOlmuXcs ¢
3a/IepKKON ICUXUUECKOTO Pa3BUTHS.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbHbIC XMMUYECKUE TIOHSTHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. OuU3nUecKue
CBOMCTBa BEILIECTB. ATpEeraTHOE€ COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Yuctele
BemiecTBa u cmecu. CrocoOsl pasneneHust cMeceid. [IpaBuia 6e30macHOro oOpameHus ¢
BEIIECTBAMH M JIa0OpaTOPHBIM OOOpynoBaHUEM. [lowamue o memooax NO3HAHUA 6
XUMUU.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
snemMeHToB. OTHOCUTENBHAS aTOMHAasi Macca. [IpocTeie U cloKHbBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTEIbHAs MOJIEKYyJIsIpHas Macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nueckue © XUMUYECKUE sBIEHUsS. Xumuueckas peakuus. I[Ipu3Haku
XUMHAYECKUX PEAKIMil. YPaBHEHUS XUMHUYECKUX PEAKLMl. 3aKOH COXPAHEHUS MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3IOKECHHUS,
3aMeIeHus, OOMEHa).

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOMN IMOCYAOW, C MPaBUIAMHU
paboThl B jabopaTtopuu U npuémMamMu OoOpalleHus C JabopaTOpHBIM O0OPYIOBAHUEM;
M3yuyeHHE W omnucaHue (U3NYECKUX CBONCTB OOpa3llOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne Gu3nYecKuXx (IJIaBJIeHUe BOCKA, TASIHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) M1 XUMUYECKUX (TOPEHUE CBEUH, MPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpPHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM conu Meau (I1));u3yuenue cnocoboB pazaeneHus
cMeced (C TIOMOINBIO MarHuTta, GUIBTPOBAHME, BbIAPUBAHUE, JIUCTUIUISIINS,
xpoMarorpadusi), TpOBEACHUE OYUCTKUA MMOBAPEHHOM COJM; HAOIIOACHUE M OIMHUCAHUE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl;
CO3J]aHUE MOJIENIEe MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxHelllnne npeacTaBUTEIM HEOPraHMYECKUX BellecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpoctoe
BelecTBO. HaxoxaeHne Kuciopoia B Mpupoje, Gu3ndeckrue U XuMUIECKUE CBOWCTBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwviuiienHocmu. llpumenenue kucimopopa. [lonstue 006 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moougukayus KUciopood.

Tennosoii a3¢hpexm xumuueckou peaxyuu, mepmoxumuyeckue ypasHerus, 3K30- i
SHIOTEPMUYECKHUE PEAKIUU. TOonIuU60. y20ib u Meman. 3azpsa3HeHue 8030yXa, YCuileHue

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOJUTCS B 03HAKOMHUTENILHOM ILiaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3ydaeMOoro MaTepHaia.
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NapHUK06020 2¢exma, paspyuieHue 030H08020 CJOAL.

Bonopon — anemeHT M mpocroe BemecTtBo. Haxoxaenue Bomoposa B IpUpOJE,
du3nUecKrue U XMMHYECKUE CBOMCTBA (HA MpUMEpEe B3aUMOJICHCTBUS ¢ HEMETAUIAaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsTHE O KUCIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Mounsipast macca. 3akoH ABorazpo. MomsipHbIi
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. PacueTsl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. PacuéThl o XuMHUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsa 600bl. Bona. Ee cocta, cTpoeHre U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOM JOJM BELIECTBA B
pactBope (IpoIleHTHAasi KOHIIEHTpalusi). MaccoBas H0Jsi 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 uenogexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHW4eckux coeauHeHud. OKCUIbl: cocTaB, Kiaccudukausi (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMopeiicTBiE € BOAOW, KucioTamu, mieinodamu). OcHoBanus. Knaccudukarus
OCHOBaHMW. WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoOMEHKnIaTypa OCHOBaHUM.
dusznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUN (B3aUMOJICMCTBHUE C OKCHIAMU
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 akTMBHOCTH
metaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJIel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA MpUMEpe IMHKA U AIOMUHUL):
Xumuyeckue ceoticmea (83aumooelicmeaue ¢ KUCIOMAMU U Weaodamu, paiodcerue npu
Hazpesanuu) u noaydeHue.

['eHeTnueckasi CBS3b MEXKAY KilacCaMH HEOPraHWYECKUX  COEIMHEHUH.
['eneTnueckue psabl.

XUMUYECKHUI IKCTIEPUMEHT: KAUYECTBEHHOE OIpe/eTICHUEe COJep KaHusl KUCIOpoa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUS BOZHHUKHOBEHUS U MPEKpALIEHUs TOpeHus (MoxKapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOMU JOJIEU PACTBOPEHHOIO BEILIECTBA;
B3aMMO/ICHCTBUE BOBI C METAJJIAMU (HAaTpUEM U KaiblueM) (BO3MOKHO HUCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); OMNPEJECNICHUE PACTBOPOB KHUCIOT W WIEJIOYEH C MOMOIIbIO
WHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB;



HaOJIOJJCHUE W3MEHEHHUsS OKPACKHM WHIUMKATOPOB B pacTBOpPaX KHCIOT M ILIEIO0YEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPaNM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMH,
BBITECHEHHUE OJIHOI0 METAaJUIa IPYTUM U3 PACTBOPA COJIN; PELICHNUE dKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumn4yeckux ieMeHToB /1. . MenneneeBa. CtpoeHue aToMoB. XUMHYECKAS

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie MONBITKH KJIACCU(PHUKAIIUN XUMHUECKUX 31eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX JIEMEHTOB (LIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHBIE
rasbl). DnemeHmsl, KOMmopwle 06paszyom amgomephvie OKCUObl U SUOPOKCUODL.

[lepnognueckuit 3akoH. Ilepmommyeckas cucTeMa XUMHYECKHAX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucTeMbl Xumuyeckux 31ueMeHToB /1. 1. Menneneesa. [lepuoas! u rpynmel. Gu3nyeckuil
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPHUOA U TPYIIIbI AIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX snep. M3omonsl. IneKTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JI0UEK aTOMOB NEpBbIX 20 XUMHUUYECKUX 3iieMeHTOB [lepuoanueckoit
cuctembl JI. WM. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menaeneena.

3axkoHomepHOCMU U3MEHEHUs CBOUCME IIEeMEHMO8 MAbIX NePUOO08 U 2lIAGHbIX
noO2pynn, 8 3A6UCUMOCMU OM amMOMHO20 (NOpAOK08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npaxmuku. /{. Y. Menoenees — yuénviil u epaxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
INexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBHUTEINBHBIE peakiuu. [Iponeccel
OKHUCJIEHUS] U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKMI OSKCHEPUMEHT: H3yuyeHHe oOpaslioB BEIIECTB METaUIOB U
HEMETAJUIOB; B3aMMOJEICTBUE TUJIPOKCUIA LIMHKA C PACTBOPaMH KHUCJIOT U ILEJOYeH;
POBEJICHUE ONBITOB, UJUTIOCTPUPYIOIIUX TPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeHus, COeTUHEHMS).

MesxknpeaMeTHbIe CBSI3H

Peanuzammsi MeXNpeaIMETHBIX CBSI3€M MpU W3YYECHUHW XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
Y TIOHATUM, SBISIIOIIUXCS CUCTEMHBIMHU [UJI1 OTAECIBHBIX IPEIAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIH (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalMM3, CHUHTE3, KiacCcuUKaus, TNEPUOJUIHOCTh, HAONIOJCHUE, DSKCICPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJIEHUE.

@u3nka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIIHJ, U30TOMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUN 3apsif, BEIIEeCTBO, TeJo, OO0bEM,
arperaTHO€ COCTOSIHME BEIleCTBa, ra3, (PM3MUYECKHE BEIIMYUHBI, €UHUIBI U3MEPEHHUS,



KOCMOC, TUTaHEeThl, 3BE3/1b1, COoMHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAbl, TOPHBIE TTOPOJbI, MOJIE3HBIC
HCKOTIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIUsA

[lepnognueckuit 3akoH. Ilepuogmueckas cuCTEMa XHMHYECKHX DJIEMEHTOB
H. U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHEM JJIEMEHTOB B [lepronnueckon cucreMe M CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKHUX
PELETOK, 3a8UCUMOCMb CEBOUCME Geujecmead om muna Kpucmaiiuieckou peuémku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAS ). XMMHUUECKHE CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy yUYacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHHUS] XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no Yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. TepmMoxumuyeckue ypasHeHusl.

llousamue o crxopocmu xumuueckou peaxkyuu. I[lonamue o6 obpamumvlx u
Heobpamumvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMepPOeHHbIX
peaxyusax. [lonamue o xumuueckom pasnosecuu. CmewerHue Xumuiecko20 pasHoBecuUs.
Daxmopwl, erudlOWUe HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJN0HCEHUe XUMUUECKO20
pasHoeecus.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBIeHUE YPaBHEHUI OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKINI C UCIIOIB30BAaHUEM METOA FIEKTPOHHOTO OasiaHca.

Teopus 3JIEKTPONMTHYECKOW JUCCOLMALMU. DJIEKTPOIUTHYECKAs IUCCOLMALMS.
DNEKTPOJIUTHI U HEAJIEKTPOIUTHL. KaTHOHBI, aHHOHBI. Mexanusm ouccoyuayuu seujecmsa
C pA3UYHBIMU BUOAMU XuMudecKol ceasu. [lonamue o cmenenu ouccoyuayuu. CHIIbHbIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. []onHbIEe U COKpalIEHHbIE HOHHBIE YPABHEHUS peaklnil. XUMUYECKUE CBOMCTBA
KHUCJIOT, OCHOBAaHMM U cCOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pacrtBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI WM AHUOHBIL:
XJopua-, OpoMun-, WOauA-, cyibdar-, KapOoHaT-, cuiaukar-, Qocdar- aHUOHBI;
T'HJPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MAarHUsI, KAJIbIIHS, aTFOMUHMS, xkene3a (2+) u (3+),
Mmeau (2+), TMHKA, IPUCYTCTBYIONTUE B BOJHBIX PaCTBOPAX.

XWMUYECKUM DKCIEPUMEHT: O3HAKOMJICHME C MOJEISAMH KPHUCTAJUIMYECKUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTauioB (Tpaduta U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpWs); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEeakiuu OT BO3ACHCTBHS pPa3MMUYHBIX (DAKTOPOB; HCCIICOBAHHE
AJIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAIIUN KUCIIOT, HIeoue u
coieil  (BO3MOXXHO HCIOJb30BAaHUE BUJCOMATEPHANIOB); TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHME BOJIbI); OMBITOB, WLTIOCTPUPYIONINX MPUMEPHI
OKHCJTUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peaKuii  (TOpeHue, peakiuu  PasIoKCHHUs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KAaYECTBEHHBIX
pEeaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanjibl 4 UX coeTMHEHUST

O6mass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYEeCKHEe CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMHU,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsiHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBa, nojyyeHue, TpUMEHEHHE. Jlelicmeue xnopa u
X7I0p08000OpO0a HA OpeaHusM yenogeka. BakHeWIne XJIOPUIbl U UX HAXOXKICHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 537eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPO/JIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenre u (uU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJa U CEpPHI.
AnnorponHble MoAU(UKAUKMK KHCIOpPOJAa M Cepbl. XHWMHYECKHE CBOWCTBA CEpBI
(B3aMMOJEHCTBUE C Hememaniamu — BOAOPOJOM U KHUCJIOPOJOM, MeETaJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
bu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJIbLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyinbdar-uoH. CepHucTas Kucinota. Xumuueckue peaxkyuu,
Jiedcawyue 8 0CHO8e NPOMbBIULIEHHO20 CNOcoba noyyeHus ceprol kuciomol. Haxoxnenue
cepbl M e€ coenvHeHui B mpupoje. [IpumeHenue cepbl U ee coeuHEHUN BOBITY U B
MPOMBIIIIICHHOCTH. XuMuueckoe 3azpsazHenue oKpyscarouel cpedbl coeOUHeHUAMU Cepbl
(Kucromuwie 0024coU, 3a2psa3HeHue 6030yxXa 1 6000EM08), Cnocobbl e20 NPedOmepPaueHUs.

OO6mast xapakTepucTUKa 3JIeMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azora u pocdopa, xapakTepHble CTEIIEHU OKUCICHUS.

A30T, pacnpocTpaHeHHe B TIpupoje, (Pu3nueckue U XHUMHUYECKHE CBOMCTBa
(B3auMoOJEliCTBHE C METAUIaMM M HEMETa/lIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mpupome. AMMmHuak: (Qu3MUeCKMe W XUMHUYECKHE CBOMCTBa
(okuCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue v npumenenue. Conu
aMMOHMSI: COCTaB, (PU3UUECKue U XUMHUUYECKHE CBOMCTRA (pa3iioKeHue, B3auMOICHCTBHE
co menodaMmu), npuMmeHeHue. KadecTBeHHass peakivs Ha HOHBI aMMOHUS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOWCTBa (00mme u crenuduieckue),
nonyuenue. Hutpatsl (paznoxenue). A3otucras kuciora. Mcnosib3oBaHHEe HUTPATOB U
CoJIeld aMMOHHS B KaueCTBE MUHEPAJIBHBIX yIOOpEeHMA. Xumuueckoe 3azps3HeHue
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OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE 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
yoooperusx: Humpamsl u Gocghamol. Ilowsmue o xKomniekchvix yooopenusx. O0mas
XapakTepucThka 3eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB YTiepoJa U
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoIe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amiorponHbsie Moaudukaruu (rpadut, anMas), Qusnueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
yraepona B mpuponae. OKcumpl yriepona, ux (U3NYECKue W XMMHYECKHE CBOWCTBA,
MOJTyYeHHe U IPUMEHEHHE, IEHCTBUE HAa OpTaHU3M YelloBeKa. JKolo2uiecKue npooiemsl,
césa3anuble ¢ okcuoom yenepooa(lV); eunomesza 2nobanbHo20 nOmMeNneHUs KIUMama,
napuukoswlil d¢hghexm. YTONbHASI KUCTOTa U €€ CONM, UX (PU3NYECKUE U XUMHUYECKUE
CBOWCTBa, noiyuenue u npumeneHue. KadecTBeHHas peakiusi Ha KapOOHAT- HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITYy, MEIWIIMHE, MPOMBIIUICHHOCTH W CEIHCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOEHUS OPTaHHUYECKUX
COEIMHEHUH yTiiepoja (Ha MpuMepe MeTaHa, dTUJICHA, dTaHOJIa, YKCYCHOW KUCTOTHI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugurayus opeanuueckux eéeuwjecms. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmE0 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 ceoUcmed, noayueHue U npUMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamuka, CMeKIo, yemeHm, OemoH,
arcenezodoemon. Ilpobremovl 6€30naACHO20 UCNONL30BAHUS CIMPOUMETILHBIX MAMEPUANO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUI-HOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbIThI, OTPAKAOIME (PU3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C O00pa3laMud  XJOpUIOB  (TaJOTCHHUIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIH30BAHUE
BUJICOMATEpUAIIOB); HAOMIOJEHHE TMpoliecca OOyIJIMBaHUSI caxapa Toj JACHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3yUYEHUE XMMUUYECKUX CBOWCTB pa30aBlIEHHOMN
CEpPHOM KUCIIOTHI, MPOBEJCHUE KAaUECTBEHHOM peakiuy Ha Cyib(paT-uoH U HabJ0IeHHe
npu3HaKka e€ MpoTeKaHus; 0O3HAKOMJIEHUE ¢ (U3MUYECKUMU CBOMCTBaMU a3oTa, Gpocdopa
U UX COEIMHEHUH (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (hochOopHBIX yAOOPEHUN; MOTyYeHHE aMMHUaKa U U3y4YE€HUE €ro CBOWCTB; IPOBEIACHHE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHUA U (ocaT-MOH U M3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCHOJIB30BaHUE BUACOMATEPHUAIIOB); U3yUYEHUE MOJEIEH KPUCTAIUIMUECKHUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pPacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM MW YCTPOMCTBOM NPOTHBOTA3a; IOJyYEHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM IPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelue HeMeTaulbl U UX COCIUHEHUS.

MeTasuibl 1 X COeUHEHUS

OO6m1as XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUM UX
nonoxenus B Ilepuogunueckon cucremMe xumuudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHusi atomMoB. CTpoeHME MeETauioB. MeTramindeckass CBSI3b U METAJUIMYECKAst
KpUCTAINIMYECKAs] PpEIIETKA. OJNEKTPOXUMHUYECKHI PAN HANOPSKEHUW METaJUIOB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTaMu). Obwue cnocodwl nonyyeHus memainos. Ilonamue o Kopposuu
Memannios, OCHOB8Hble CNOCoObl 3auumovl ux om kopposuu. Cniasvl (cmaib, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaUIbl: MOJIOXKEHUE B llepuoauyueckol CHCTEME XHUMHUYECKHUX
anemeHToB /. 1. Menneneesa; crpoenue atomoB. Haxoxnaenue B mpupone. Puznueckue
1 XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kaiusi). OKCUJIBI U TUAPOKCUABI HATPHUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: ITOJI0KEHKE B [leprnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoje. Pusznueckue U XUMUYECKHME CBOMCTBA MAarHus M Kajiblus. BaxHeniine
COCAMHEHUS Kajbliusd (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUsl.

AmoMuHU: nofioxxeHue B [leproanyueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB/I.
N. Menneneesa; CTpoeHHUE aTOMa; HaX0XKAEHUE B pupoie. PU3ndecKue U XUMUYECKUE
CBOMCTBa aTtOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCHA M TUIPOKCH/IA aTFOMUHHUS.

Kenezo: nmonoxkenue B Ilepuonudeckor cUCTEME XHUMHUYECKUX 3JIEMEHTOB /I.
N. Menpeneesa; cTpoeHHE aTOMa; HaX0XKJICHUE B Tpupoie. PU3UUECKUE U XUMUUYECKUE
CBOMCTBa jkeye3a (B3aMMOJEHCTBUE C MeTajulaMHu, KUCJIOTaMH M CoJisiMH). OKCHIBL,
ruapokcuibl u conu xkenesa(ll) u sxeneza(Ill): cocras, cBolcTBa U noAYUeHue.

XUMUYECKHUI IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMu METaJlIOB M CIJIABOB, X
(bU3UYECKMMU CBOMCTBAMHU;, H3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPHAIIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCUAA KAJIbIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); UCCIEOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOIIECCa FOPEHUS Kelle3a B KHUCIOPOJE (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
Kanblus, amomMuHus, 1uaka, xxeneza(ll) u xeneza(Ill), menu(Il)); mabmonenue n
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ONMCAHUE TMPOIECCOB OKpAIMBAHUSA IJIJAMEHM HOHAMM HATPUS, Kalus U KaJbIUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHouU
JoHcuzHU  yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peakyuti 6 Owvimy. lIlepsas nomowb npu  XUMUYECKUX OHCO2AXU
ompaenenusax. OCHOBbL IKONOSUUECKOU 2epamMomHocmu. Xumudeckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas koHyeumpayus eewecms — I1J[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUECKUX NPoOIieM.

Ilpupoonvie ucmoynuxu yeneeo0opooos (yeoivb, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabdomKu, ux pob 6 ObIMy U NPOMbILULEHHOCHIU.

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

MesxnpeaMeTHbIe CBA3H

Peanuzanust MeXNpeIMETHBIX CBSI3eM NpuU H3ydyeHWH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
W TIOHATHH, SIBJSIONIUXCS CHCTEMHBIMU [JIi OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAy4HOTO IUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (haKT, THIIOTE3a, 3aKOH, TCOPHS,
aHalmM3, CHUHTE3, KiIacCu(UKaIus, TEPUOIUIHOCTh, HAONIOJACHUE, DKCICPUMEHT,
MOJICIIUPOBAHUE, HW3MEPCHHUE, MOJEIb, SBICHUE, MAapHUKOBBIM 3()QEKT, TEXHOIOTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOITYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHAE BEIIEeCTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKash pEmI€TKa, CIUIaBbl, (PU3HUYECKHUE
BEJTMYHMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEPATLHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbI, TMOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJTHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e30omacHo pabOTHl B XUMUYECKON J1abopaTopumu.

2. OuncTKa 3arpsi3HEHHON OBApEHHOM COJIH.

3. [Ipu3Haku npoTeKaHUSI XUMUYECKUX PEaKIIHil.

4. TlonyyeHue KHCIOpOAa U U3yYEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBiieHne pacTBOPOB C ONPEJEICHHON MacCOBOW J10JIEH pacTBOPEHHOTO
BELIECTBA.

/. PemeHue 53KclepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakunu nonnoro oomeHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TomyueHue aMmMuaka u U3y4yeHUE €r0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a i i3y4eHHue €ro CBOMCTB.

12. Pemenne skcriepuMeHTaNBHBIX 3a7a4 1o Teme «Hemeramnst 1V — VI rpynm u
UX COCIUHEHUN.

13. Pemienne skcriepuMEHTABHBIX 337124 IO TeMe « MeTallIbl ¥ UX COSAUHEHUSD.

[Ipy mpoBeneHHH NPAKTUYECKOHM pabOThl KaXKIblii €€ 3Tal BBIIOIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha nocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboThl, AaeTcs MpaBuiIbHas 3amuch (GOpMYyJ M YKa3blBaeTcs ILEJb
npoBeaeHus paboThl. [Ipu HE0OX0IUMOCTH JAeTCsl BU3YaJIbHBIN aITOPUTM BbIIOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jis opraHu3aluu TPOBEPKU, ydyeTa M KOHTPOJIS 3HAHUW OOYyYaroIMXCs IO
OpeaMeTy MperyCMOTPEHbl KOHTPOJIbHBIE pabOThl, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi oOyuatomuxcs c 3IIP sBiaseTrcs MeTon MOIMBApUATUBHOTO 3KCIIPECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYNATEIBHBIMH YEPTAMU
ABJISIFOTCSI OIEPATUBHOCTbD, BBICOKAs CTEIIEHb MHANBUAYaIN3ALMH 3HAHUI, CDABHUTEIILHO
MaJible 3aTpaThl BpEMEHH U TPYJla Ha IPOBEPKY OTBETOB O0YUYAIOIIHUXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (HOPMYIUMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeAJaraéMoro o0y4aromemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: HCIOJb30BaHUE YCTHBIX W MHUCBMEHHBIX HWHCTPYKIIUH,
YOPOUIEHUE IJIUHHBIX CIOKHBIX (HOPMYIUPOBOK MHCTPYKLMM, pPEelIeHHEe C OMOpoil Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOUYHON MH(DOPMALIHH.

KouTpoJuabHbie padoThl 10 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Kommponvnas paboma Ne 1. IlepBoHadabHbIE XHMHYECKHUE TTOHSTHA.
XVUMHUYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYJIBI U YPaBHCHUS.

Konmponvnaa paboma Ne 2. lleproauyeckas CUCTEMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Kommponvnas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuzsl. 'openue. Bogopoa. KucinoTsr.
Conn.
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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.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueOGHOro mpenmera
«XUMHSD» ITOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 0Opa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHUBAIMS K 00YUYEHUIO U LIeJICHAIIPABICHHOMN MMO3HABATEILHON AEATEIbHOCTH;

yCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKHMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHaIn3a);

YBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH 1€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHWs Ha OCHOBE OPHEHTHPOBKM B Mupe mpodeccuir u
podecCHOHANBHBIX MPEANOYTCHHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEACHUS C TOUKH 3PEHHUS OMACHOCTH WM O€30MacHOCTH IS
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI JKOJIOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTHUPOBAHHOM
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpPUITHE BPEAHBIX MPUBBIUEK (YyHOTPeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (pu3Mdeckoro
IICUXUYECKOTO 3710POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAaHUH B aKTYaJIbHYIO CUTYAIUIO, BOCTIONHITH ASPUIIUT UH(DOPMAIINY;

TOTOBHOCTh OTOMPATh M UCIOIB30BATh HYKHYI0 HH(POPMAIIUIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOW CUTYaIlnH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHvlmu yueOHbIMU NOZHABAMETbHBIMU 0CUICHGUAMU:

BBISIBJISITH IPUYHMHBI U CJCJACTBUS MPOCTHIX XUMHYECCKUX SBIICHUI;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JJI YKa3aHHBIX JIOTUYECKHUX OTepallnii;

CTPOUTH JIOTHYECKOE CYKJACHHUE TTOCIIE MPEIBAPUTEIHLHOTO aHaJIM3a, BKIFOYAIOIIIee
YCTaHOBJIEHUE MPUYUHHO-CIICJICTBEHHBIX CBS3EH;

BBIABJIATE ACUIMTHI HWHQPOpMAIIUU, JAHHBIX, HEOOXOIWMBIX I peIIeHUs
IIOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TaOiuIly B TEKCT U

p.);
P 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 00bEKTa U3yUEHHUs, TPUUUHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIEAArora WJIA CaMOCTOSATEIHHO (OPMYIHPOBATH OO0OOIIECHUS
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKaTh WIM OTOMpaTh HHPOPMAIMIO WM JaHHBIE W3 HUCTOYHUKOB C Y4ETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcaivHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YU4EOHOE B3aMMOACHCTBHE B TpyIIe (ONpeAessiTh 00Iue ey,
pacrpenensiTh poJid, JOTOBApUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C MCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATE€PUAJIOB [IJIsi BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; paOOTaTh WHIWBHUAYAIbHO W B TPYINE: HAXOAUTH 0OIIee
pemnieHrue U paspematb KOH(JIMKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJajJa B OOIIUN MPOIYKT, IPUHUMATH U Pa3/IeiiTh
OTBETCTBEHHOCTb U MPOSIBISATh TOTOBHOCTH K MIPEAOCTABIECHUIO OTYETA NIEpE ] TPYIIION.

Osnadenue yHugepcanibHblMu y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4eOHYIO MPOOJEMy, OMNPEACNiTh Ieib
y4eOHOU eI TEeTbHOCTH;

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

COOTHOCUTH CBOHM JCHCTBUS C IUJIAHUPYEMBIMHU pPe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MpOLECCe MOCTHXKEHUS pe3ysibTaTa, OMPEAENSITh
CIOCOOBI ICUCTBUI B paMKaX MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
JESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HaIpaBJICHUS, TPEOYIoIIHe
JnajabHerIel padoThl;

OCO3HAaHHO OTHOCHUTBCSA K IPYrOMY YEJIOBEKY, EF0 MHEHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeamMeTHBIX pe3yabTaTOB MO0 OCBOSHUIO 005S3aTEIBHOIO COAEpKaHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUA, YMEHMS U CIOCOOBI AEUCTBUMN, ceqUpUUECKUe I yueOHOro MpeaMeTa
«XuMus», BUABI JEATEIBHOCTHA MO MOJYYEHHI0 HOBOIO 3HAHUWSA, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBICHUN NPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKW KakK 00JacTH

COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIIOHEHTa OOLIEN KyJIbTYpbl U MPAKTUYECKOU

JESITEIbBHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOI'O OOIIECTBA; IOHUMaHUE MECTa

XUMHH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMH MOHITHIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

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

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

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

UCIIOJI30BaTh MOJENIU JJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEIEICHUS;

® IIPE/CTABICHHE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHHUS B3aUMOCBA3EH

MEXIYy W3YYEHHBIM MaTEpHUAJIOM M NPHU IOJYYEHUH HOBBIX 3HAHHM, a TAKKE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tmpu paboTe C HUCTOYHUKAMU

XMUMHUYECKON MH(OpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM OObEeM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemaHsis),
XUMUYECKas peakius, peakUUd COCIUHEHUs, PpEaKIHH PAa3JI0KEHUs, pPEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuM, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTA B COCIMHEHHH, MacCOBas
JI0JI ¥ MIPOLICHTHAsI KOHLIEHTpAaLUsl BELIECTBA B PACTBOPE, AAPO aTOMa, MIEKTPUUECKUI
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BAJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJsIpHasi), MOH, KaTUOH, aHWOH, J3JEKTPOJAT WU HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAlMsI, peakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, BJIEKTPOJIM3, XMMHUYECKOE paBHOBECHE, 0OpaTUMbIE U
HeoOpaTUMbIE pEaKIMU, CKOPOCTh XUMHUYECKON pEaKIuHu, KaTajau3aTtop, MpeaeiabHO
nonycrumast konueHnTpauus (IT1K), koppo3ust meTainos, CIu1aBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMUHU: 3aKOH COXpaHeHUs macchl, Ilepuoanueckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOPUs BJIEKTPOJUTUUYECKON
JUCCOLIMAIINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METOJAaX MCCIEIOBaHMs BEIIECTB U M3y4EHUs
XUMHUYECKUX PEaKLINi;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEPUOAAX U INIABHBIX
HNOJArpyNNax) M O3JIEKTPOHHOI'O CTPOEHUS aToOMa; YMEHHE OOBACHATH CBSI3b
NOJIO)KEHUsT  aneMeHTa B llepumonuyeckoid  cucremMe € YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij
aapa, oOIee YHCIO  AJIEKTPOHOB), PACIPEAEICHUEM  3JEKTPOHOB IO
HHEPreTUUECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPUOJOB, KalIMs M KajbIlus;
KJIACCU(PUIMPOBATh XMMHMUYECKHE JJIEMEHTbl C OINOpPOM Ha ONpeAesICHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KIACCU(PUIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHUMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTEh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHME XapaKTepU30BaTh C OMNOPOM Ha cXeMy (U3UYECKUE U XHUMHUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOA, 030H, BOJOPOA, IpaduT, anmas, KpEMHUH,
a3oT, hochop, cepa, XJI0p, HATPU, KAJTUA, MATHUM, KAJIBLIWIA, IFOMUHUHI, JKEJE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJE€ WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpymnm,
amomunusi, menu (1), numuka, xeneza (I u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), ceprt (IV u VI), cepuucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHWE NPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE NPEIBAPUTEIBHOTO AHAIM3A IO/ PYKOBOJCTBOM IENArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHU B Pa3IUYHBIX YCJIOBUSAX, BIJIMSAHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOLIYIO IPUPOIHYIO CPENY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alIroOpuTMy Y4eOHbIX IeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3yUYEHHBIX KJIACCOB / IPYIIIT HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTAa B COECIUHEHWH, MACCOBYIO
JIOJTII0 BEUIECTBa B PacTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM ra3oB ¢
ONnopoil Ha oOume QopMyJbl; YMEHHE MPOBOJUTH PACUYEThl 10 YpPaBHEHUSIM
XMMHMUYECKUX pEaKUuil W HaxXOJIUThb KOJMYECTBO BEIECTBA, O0BEM U Maccy
pEareHToB WM NPOAYKTOB PEaKIMU C ONOpOoN Ha oOpasel], aropuT™M y4eOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHNE) MIPU U3YUCHUU BEIIECTB U XUMUYECKUX SIBICHUI

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U MIPEIJIOKUTH IYTH €€ PEIICHHUs C TIOMOIIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHOM

paboThl C XUMUYECKHUMH BEIIECTBAMH, XUMHUUECKONH TMOCYA0H U J1a00paTOpHBIM

000pyIOBaHUEM;

® HaJM4ME MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIONIUX

XUMHUYECKUX IKCIIEPUMEHTOB 0T PYKOBOJCTBOM YUUTENS C 00CYX ACHUEM IJIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4eHUE U ONucaHne (PU3NIEeCKUX CBOMCTB BEILIECTB;

O3HAKOMJIEHHUE C (PU3MUECKUMH U XUMUYECKUMU SIBJICHUSIMH,

OTIBITHI, WIUTFOCTPUPYIONINE TPU3HAKN MPOTEKAHMS XUMUIECKIX PEAKITHIA;

U3yYeHHE CIIOCOOOB pa3esieHus: CMecei;

MOJTy4eHUe KUCIOPO/a U U3yUCHHE €T0 CBOICTB;

MOJTy4YEHHUE BOJIOPO/Ia U U3yUEHUE ETO CBOMCTB;

NOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuyeHue ero CBONCTB;

NOJly4YE€HUE aMMHaKa U U3y4EHHE €ro CBOICTB;

IPUTOTOBJICHHE PACTBOPOB C ONPEEICHHON MacCOBOH /10JI€H pacTBOPEHHOTO
BEIIECTBA,

UCCIICIOBAaHNE M OIMCAaHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3IHMYHBIX
KJIACCOB;

NPUMEHEHUE MHIUKATOPOB (JJaKMyca, METUJIopaHka U (eHondTanenHa) 1js
OTIpe/IeTICHUS XapaKTepa CPeibl B paCTBOpPAX KUCIIOT U MIETOUEH;

U3y4CeHHE B3aUMOACHCTBHUS KHCIOT C METaJUIaMH, OKCHJAaMH METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJTHOTO METajlJIa IPYTUM U3 pacTBOPa COJIH;

uccienoBaHre aM()OTEPHBIX CBOMCTB T’UAPOKCUAOB ATIOMUHMS U IUHKA;

pellleHne  HSKCIEePUMEHTaJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COEMHEHUNY;

pelIeHne  JKCIEPUMEHTANIbHBIX  3alad Mo TeMe  «DJIEeKTPOIUTHYECKas
TVCCOITAITASY,;

pelIeHre SKCIIePUMEHTAIbHBIX 3a71ad Mo Teme «BakHeirme HeMeTamTsl U UX
COCTUHEHHUSI;

pelIeHre KCIIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHelre MeTanibsl U ux
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, HJUTFOCTPUPYIOINE TIPU3HAKU MTPOTEKAHUS PEaKIInit
MOHHOI'0 OOMEHa;

KayeCTBEHHbBIE PEAKIIMU Ha IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-
, Opomu-, noaua-, cyasdar-, pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI, MarHUS, KaJIbITUs, ATFOMUHUS, Kele3a (2+) mwkenesa (3+), meau (2+),
IIMHKA;

YMEHHE TMPEACTABIATh PE3yJNbTaThl dKCIepuMeHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJAJICHUE MpaBuiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBaMHU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbSI U OKpPYXAloLEeld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHCTBHS HA KUBBIE OPIaHU3MBbI OIPEIEIICHHBIX BEIIECTB, @ TAKXKE CIOCOOOB
YMEHBUIEHUS M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JIEHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

e BJAJICHUE OCHOBAMHM XHMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHUe
IPAaBWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOpPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl MepepabOTKU
IPUPOJIHBIX UCTOYHHUKOB YTJIEBOJOPOI0B (YIJIsl, IPUPOIHOTO ra3a, He()Tu) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOJACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUILHOTO UCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usl BELECTB; YMEHUE WUHTEIPUPOBATh XUMUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO NIEAArora;

® @peACTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENX M COBPEMEHHBIMM TEXHOJIOTMSMHU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMauu N0 XUMHUM (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBATh MH(POPMALIMIO O BEIIECTBAX, MX NPEBPAICHUAX M IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTAaTAM OCBOCHHMSI Y4eOHOI0 mpeaMera
«XuMHD», pacnpeesieHHbIe 110 rogaM 00y4eHust

Pesynbrarel mo romaMm (GOpMyNHPYIOTCS IO NPUHLUIY J00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOJax IO3ULUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOrO ToJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHUX IIOHSATHH: aTroM, MOJIEKYyJa,
XHUMUYECKHIA 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HCOJTHOPOJIHASI), BaJICHTHOCTb, OTHOCHTEJbHAs aTOMHas M MOJIEKYJIIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi J0JIs XHMHUYECKOTO JIEMEHTA
B COCIMHEHWUHW, MOJSPHBIH 00BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJIb,
2NEKMPOOMPUYAMETbHOCH?,  CTETIEHb ~ OKHMCIICHMS,  XMMHMYECKas  peaKius,
KJIAaCCU(UKALMS PEaKIUi: PEaKIUu COCAUHCHHS, PEaKIUd pPa3jIoXKCHHS, pPEaKInu
3aMEIICHHsI, PEaKIni 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIINH;, Menio8otl 3¢hghexm
peakyuy, SAPO aToma, SIEKTPOHHBINA CIIOW aroMma, aTOMHas OpOUTallb, PaauyC aToMa,
XMMHYECKasi CBSI3b, MOJISIPHAS M HEMOJSPHAs KOBAJCHTHAs CBS3b, HOHHAS CBSI3b, HOH,

2 3).'(601: " fajie€ KypCuBOM 0003HaYarOTCA IUIAaHUPYEMBIC MPEAMCTHBIC PE3YJIbTAThl, KOTOPBLIC MOT'YT OBITH NOTCHIMAJIbHO
JAOCTUTHYTbBIL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHWOH, PacTBOpP, MAaccoBasl JIOJsl BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TU MOHATHS IPU OMMCAHUU BELIECTB U UX MTPEBPAICHMIA;

UCIIOJIb30BaTh XWMUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOPMYN BEILIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUH, 3JIEKTPOHHOTO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHUCJICHUSI DJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX C OMOPOM Ha OMpe/esieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, MPUHAJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY KJAcCy
CoeMHEHU 1o (opmyliaM; BUJ XUMHUYECKOM CBsI3M (KOBaJeHTHass M HWOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

UMETh NPEACTABICHUE O CHUCTEME XUMHYECKUX 3HAHUH, YMETh C I[OMOILBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYEHHBIM MaTE€pUAJIOM U MPHU MOJYYEHUH HOBBIX 3HAHUI, a TaKXKe IpH padoTe
C HUCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUHU PACUETHBIX 3a/lay C OMOPOM HA AITOPUTM YYEOHBIX NEWCTBHI M3y4YEHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHus macchl, [lepuonnueckuii 3akon .M. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTHOCUTh 00O3HaYeHUs, KOTOpble UMeroTcsd B Tabnuue «llepumonnueckas cucrema
XUMHUYECKUX 371eMeHTOB /1. 1. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMUYECKHUX DJIEMEHTOB (COCTaB M 3aps] sapa, OoOIIee YHCIO 3JIEKTPOHOB U
pacrpeziesieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHThl; HEOpPraHUYECKHE BELIECTBa;
XUMHUYECKHUE peakluuu (M0 YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB,  NOATBEPXKAAsl  ONMCAHWE IPUMEPAMH  MOJIEKYJSIDHBIX  YPAaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C ONIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX COCTaBAa U CTPOECHUS,
BO3MOKHOCTH IMPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUAX MOCIIE
peIBapUTEIHLHOTO OOCYXKICHHUS C MEeJaroroMm;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAaccChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAMHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEAKIUU C
ONOPOW Ha aJTOPUTM;

IIPUMEHSATHh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CUCTeMaTH3aIINs, KJIacCU(UKaIs, BBISBICHUC
PUYUHHO-CJICICTBCHHBIX CBS3eH — JUISI M3YYCHHUS CBOWMCTB BEIIECTB M XMMHYECKHX
peaKIuii; C€CTECTBEHHO-HAYYHBbIC METOJbI TIO3HAHUS — HAONIOACHUE, H3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblii U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCYyA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiaM OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
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MHCTPYKLMSAMU IO BBIITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJIYYEHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa U KHUCIOPOAA), MPUTOTOBIECHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBIO HMHAMKATOPOB (Makmyc, ¢eHondTanenH, METWIOpaH:K U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) IO/l PYKOBOJACTBOM I1€/1arora.

9 KUIACC

pacKpbIBaTh CMBICH OCHOBHBIX XHMHUYECKHX IOHSATHM: XUMHUYECKHUN DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIECHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasi CBSI3b, Meni080U 3¢hghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
AIEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJUTAYECKAsT NUCCOLMAIUSA, PEAKIUA MOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I1I1K)
BEIIIECTBA;

WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. M. 1) u
NPUMEHSTH 3TH HOHITHUS [IPU OMUCAHUH BEIIECTB U UX MPEBPALCHUI;

WCIIOJIb30BATh 3HAKW W CUMBOJIBI Jis1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
COCTaBJICHHSI (JOPMYJI BEIIECTB U YpPaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucreme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX PAa3IMYHOTO COCTaBa; MPUHAJJICAKHOCTh BEIIECTB K OMPeACIEHHOMY KJ1acCy
COCIMHEHUN C OMOpOM Ha OMpPENENICHHS, B TOM YHCIE CTPYKTYpUPOBAHHBIC, BUJIbI
XUMUYECKON CBsI3M (KOBaJIeHTHAasl, MOHHAs, METa/lInuecKkas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsj] HOHA MO XUMUYECKOW (opmysie; xapakTep cpelbl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, mMun KpUcmaiiuieckou peumémku KOHKPEemHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €T0 TOHUMAHUE: ONUCLIBAMb U XaAPAKmepu308ams TabIUIHY0 Gpopmy
[Tepuoguyeckoil CHUCTEMBl XUMHYECKUX DJIEMEHTOB: pa3jauyaTh MOHSTUSA «TJIaBHAs
noarpynma (A-rpynmna)y u «mnobouynas moarpymnmna (b-rpymma)», maneie u OombIIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sipa, 00IIIee YHUCIIO JIEKTPOHOB M PACTIPE/ICICHUE UX T10 AJIEKTPOHHBIM CJIOSIM);
00bsCHAMb O0UTUE 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMUYECKHUX PJIEMEHTOB U UX
COEAMHEHN B MPEIeNIax MAJIbIX EPUOIOB U TJIABHBIX NOATPYNH ¢ YYETOM CTPOECHUSIUX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHWYECKHE BEIlEeCTBa;
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XUMHUYECKHE peakiuu (110 YHUCIy U COCTaBy yYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO
TeII0BOMY 3(pPeKTy, Mo U3MEHEHHUIO CTEMEHEW OKHUCICHUSI XUMUYECKHUX DJIEMEHTOR)
C OIIOPOI1 HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OONIME W CIHCHU(PUICCKUEC XUMHUUYECKUC
CBOMCTBa BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHHUE TMPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUU C
ONOPOM HA CXEMBI;

COCTABJIATh YPABHEHUSI AIEKTPOIUTHUECKON NUCCOLIMAIIMN KUCIIOT, IIEI0uei
Y COJIeH; MOJIHBIE U COKpAIIEHHBIC ypaBHEHUsI PEaKIIMil HOHHOT'0 OOMEHa; ypaBHEHUS
peaKkuuii, TOATBEPKIAOIIUX CYIIECTBOBAHUE TEHETHUYECKOW CBA3M MEXKIY
BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;

pPacKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEJBHBIX  pEaKIUi
MOCPEJCTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCca ATHX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX IMPEBPAIEHUM MOCIE MPEeBAPUTEIBHOTO
00CYXJIEHUSI C MIeIarorom;

BBIYUCIISAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COEIUHEHHUS; MAaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE; MPOBOJUTH PACUEThl MO YPABHECHUIO XMUMHUUYECKOMH
pPEaKIMK C ONOPOI Ha AJITOPUTM;

CJIeOBaTh MpaBUJIaM I0JIb30BaHUS XUMHYECKON MOCYI0M U J1a00paTOpHBIM
o0opyioBaHMEM, a TaK)Ke MpaBUjIaM OOpaIlleHHs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIMSAMU 110 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHX OIIBITOB TIO
MOJTYYEeHHUIO UCOOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUHU, MOJITBEPKIAIOINIME KAYECTBEHHBIM COCTaB Pa3IMYHbBIX
BEILIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPUI- OpOMHI-, HOAUA-, KapOOHAT-,
dbocdar-, cunukar-, cyiubdar-, TUIPOKCUII-MOHBI, KATUOHHI AMMOHHS U HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
BCIICCTB;

MIPUMEHSTh OCHOBHBIC OTIEpAIlMK MBICIUTEILHON JEATEIbHOCTU — aHallu3 U
CUHTE3, CpaBHEHHUE, O0000IleHUe, CUCTEMATU3AINIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — I U3YUYECHHUS CBOMCTB BEILECTB U XMMHUUYECKHUX PEAKIIUM;
CCTECTBCHHO-HAYYHBIC  METOJbI  IO3HAHMS —  HAOJIOJIeHWe, HW3MEpEHHUe,
MOJEIIMPOBAHUE, SKCIIEPUMEHT (pealibHbIN MBICIICHHBIN ).
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TemaTnyeckoe NVIAHUPOBAHUE

8 KUIACC
e KomuecTso JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka odpa3oBaTe/bHbIE
n/n 4acoB
pecypcsbl
1 [Ipeamer xumun. Posb XUMUU B KU3HA 1 bubnmoreka [JOK
' yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 buGmorexa LIOK
' https://m.edsoo.ru/ff0d227e
3. ArperaTHble COCTOSIHUSI BEIIECTB 1
[TpakTrueckas padota Ne 1 «[IpaBuna
4 paboThI B 1a00paTOpUU U MPUEMBI 1 bubnnoreka [JOK
' oOpariieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
5 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bubmuorexa [JOK
' pazjeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 0 02 «P
(| D2 daene | o 0K
' IPHMED https://m.edsoo.ru/f0d28c8
TIOBapEeHHOM COJH)»
v Xumuyeckue aneMeHTsl. [IpocTeie n 1 bubnuoreka [JOK
' CJIO’KHbIE BEIleCTBA. AJTIOTPONHUS https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYIIIPHOE yUEHUE.
8 BemecTBa MOJIG};(YJII;IPHOZ:)I u 1 bubmmorexa LIOK
' https://m.edsoo.ru/ff0d2d50
HEMOJIEKYJISIPHOTO CTPOCHHUS
3HaK¥ (CHMBOJIbI) XUMUYECKHX
9 3neMeH(TOB Heplzonnqecxas{ TadJmna 1 bubnmorexa LIOK
' ' https://m.edsoo.ru/ff0d2be8
J.1. MenneneeBa
bu6mmoreka [JOK
10. OTHoCuTENbHAS aTOMHAs Macca 1 https://m.edsoo.ru/ff0d323c
Xumnueckas popmyna. OTHOCHUTENIbHAS bu6nuorexa [IOK
11. 1 _
MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d2eae
12 MaccoBas 10151 XUMHAYECKOTO JIEMEHTA 1 bubnuoreka [JOK
' B COEIMHEHUN https://m.edsoo.ru/ff0d350c
B
13. | ssewenton. Cocrannerne (hoparya o ; | Bubmiorera LIOK
' ) PMY https://m.edsoo.ru/ff0d2eae
BaJICHTHOCTH
OrmpesienieHre BAJIGHTHOCTH AJIEMEHTA 110
14. dbopmyne ero coenunenus. CocraBieHue 1
Ha3BaHWM OMHAPHBIX COETUHEHUI
15. 3aKOH ITOCTOSTHCTBA COCTaBa BEILIECTB 1
bu6mmorexa [IOK
16. KHMHUECKHE PeaK K 1 https://m.edsoo.ru/ff0d37fa
17 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB 1 Bubmiorexa IOK
' https://m.edso0.ru/ff0d3b88
18. XUMHUYECKNE yPaBHEHUS 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

19.

CocraBiieHne XUMUYECKUX YPABHEHHUN

Turbel XUuMHUYECKUX peakuuil. Peakuuun

bu6mmoreka [JOK

20. COCAMHCHHUA 1 PaA3TOAKCHHA. https://m.edsoo.ru/ff0d3f34
KaranuzaTtopsl
21 Tunel xuMUYeCKUX peakuuil. Peakiuu bubnnoreka [JOK
' 3aMelIeHns 1 0OMeHa https://m.edsoo.ru/ff0d3f34
O06o001meHre U cucTeMaTHU3alnsl 3HAHUI
29 1o reMe «llepBoHauanbHbIEe XMMHUECKHE bubnuoreka [IOK
' noHsTHs». [loAroTOBKa K KOHTPOJIBHOM https://m.edsoo.ru/ff0d40c4
pabote
K o]
23 «IE)II;TEE))EZE:J;‘IIEHEISZTxanﬁnqggK?eM ) Eubmorexa LIOK
' p https://m.edsoo.ru/ff0d4290
TTOHSTHS
AHanu3 KOHTPOJIbHON padoThI 110 TEME
24, «IlepBoHauaIbHBIC XUMHYCCKHE
noHsTHs». PaboTa Hag ommoOKkaMu
bu6mmoreka [IOK
25. Bozzyx — cmece rasos. CocTas Bo3ziyxa https://m.edsoo.ru/ff0d448e
Kucnopox — aiemeHT U mpocToe
2 BemecTBO. O30H. CriocoObI MOTYYeHUS bubmuorexa [JOK
' KHCJIOpO/Jia B 1ab0paToOpuu 1 https://m.edsoo.ru/ff0d448e
MIPOMBIIIIJICHHOCTH
27 XHWMHYECKHE CBOMCTBA KHCIOPOIa bubmorexa [IOK
' https://m.edsoo.ru/ff0d4614
28 [Ipumenenue kucnopona. Kpyrosopor bubnuorexa [JOK
' KHCJIOpOJia B IPUPOJIE https://m.edsoo.ru/ff0d497a
I1 6ota Ne 3 «I1
20. | 1 cobuparte xictopoa, nsyueric oro. buGnorexa LIOK
' ) OHP pOAd, H3YH https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
bu6mmoreka [IOK
30. Tonsmue 06 oxcunax https://m.edsoo.ru/ff0d4614
31 Bonopon — sneMeHT u npocroe bubnuorexa [JOK
' BeniecTBo. Haxoxenue B npupoie https://m.edsoo.ru/ff0d4ddo
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubmuorexa [JOK
' nabopaTopuu https://m.edsoo.ru/ff0d4dd0
33 XHUMHUYECKUE CBOKWCTBA BOJOPO/IA. bubnuoteka [JOK
' [IpumeHneHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
I1 0 4 «I1
o, | Mmoo 6 dlomrme Busmorea 101
' oMb FIOPOAE, H3YH https://m.eds00.ru/ff0d4f42
CBOMCTB»
bu6mmorexa [IOK
35. [Tonsitue o xkucnorax. Muankaropsl https://m.edsoo.ru/f0d5042
bubmuorexa [JOK
36. Howsrue 0 consix https://m.edsoo.ru/ff0d50d2
37. KonunuectBo BermiectBa. Monb Bubmiorexa HOK

https://m.edsoo.ru/ff0d5230
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bubmuoreka [JOK

38. Mospras macca https://m.edsoo.ru/ff0d5230
39 MomsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
' ABoraapo https://m.edsoo.ru/ff0d542e
40. OTHOCHTENbHAS INIOTHOCTH Ta30B
Pemenue 3amau ¢ ucnosib30BaHUEM
41 MOHSTHH «KOJMYECTBO BEIIIECTBAY, bubmuorexa [JOK
' «MOCTOSsIHHAsE ABOTaApo», «MOJISIpHAs https://m.edsoo.ru/ff0d55a0
Macca, «MOJISIPHBIN 00bEM Ta30B»
42 PacuéTel M0 XUMUYECKUM YPABHEHUSAM bubmorexa LIOK
' https://m.edsoo.ru/ff0d5708
43 Pacuérel M0 XUMUYECKUM YPABHEHUSAM bubmorexa LIOK
' https://m.edsoo.ru/ff0d5708
44 PacuéTel Mo XuMHUYECKUM ypaBHEHUSM buGmuorexa LIOK
' https://m.edsoo.ru/ff0d5708
45 Pemenue 3aga4 no XuMU4eCKUmM bubnuorexa [JOK
' YPaBHEHUSAM https://m.edsoo.ru/ff0d5708
16 Pemenue 3aga4 mo XUMHUYIECKUM bubmuoreka [JOK
' YpaBHEHUSIM https://m.edsoo.ru/ff0d5708
47 KoHntposbHas paboTa mo uroram
' MOJTYTOTUS
48 Bogma. Kpyrosopot BozbI B mpupo/ie. bubnuoreka [JOK
' dusnueckre cBOMCTBA BOIBI https://m.edsoo.ru/ff0d587a
49 XHWMUYECKUE CBOMCTBA BOJIbI Eubmorexa LTOK
' A https://m.edsoo.ru/ff0d587a
N bu6mmoreka [IOK
50. Ocnopanns. H1&n0tn https://m.edsoo.ru/ff0d59e2
o1 Bopa kak pactBopurens. PactBopsl bubmmorexa [IOK
' ) https://m.edsoo.ru/ff0d5b40
50 MaccoBas 110J11 paCTBOPEHHOTO bubnnorexa [JOK
' BEIIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
P
53 M?f:()‘::;”gi; EaMIZI;I:zc;I; HI;STBa B bubmmorexa LOK
' A B https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padora Ne 5
54 «IIpurorosiienue pactsopa ¢ bubnuoreka [JOK
' onpeeIEHHON MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
O06o001IeHre 1 cucTeMaTr3aIis 3HaHHHA
1o Teme «BakHeiime npeacrTaBuTenn
55. HEOPraHUYECKUX BEILECTB.
KonmdecTBeHHBIC OTHOIICHUS B XUMUH.
[ToaroToBKa K KOHTPOJIBHOU paboTe
KOHTponvLHasI pabota Ne 2 o Teme Br6morexa LIOK
56. «Baxueinme npeacTaBuTeNn

HCOPTraHNYCCKUX BCIICCTB.

https://m.edsoo.ru/ff0d6342
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KonnyecTBeHHBIE OTHOIIEHHS B XUMUM

AHann3 KOHTPOJIBHOHN pabOTHI 11O TEME
«BaxHeiimme npeacTaBUTENN

o7, HEOPraHUYECKHUX BEILECTB.
KonnuecTBeHHBIE OTHOIICHUS B XUMHUI.
Pabora Hag ommbOkamu
58 Oxcupsl: cocTaB, KiacCUPUKALIUS, bu6mmoreka [JOK
' HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
59 XHUMHUYECKHE CBOMCTBA OKCUIOB bubmiorexa HOK
' https://m.edsoo.ru/ff0d664e
bubmuoreka [JOK
60. Criocobrr nostyseHus okcH 0B https://m.edsoo.ru/ff0d664e
61 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
' HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
62 XHWMHYECKHE CBOMCTBA OCHOBAHUI Eubmorexa LTOK
' https://m.edsoo.ru/ff0d67ca
63 CriocoObl 1osryyeHust OCHOBaHHIA bubmorexa [IOK
' https://m.edsoo.ru/ff0d67ca
64 Kucnotsl: cocras, kinaccuduxaus, bubnuotexa [JOK
' HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
65 XHWMHYECKUE CBOMCTBA KHCIIOT bubmmorexa LIOK
' https://m.edsoo.ru/ffOdfee2
bu6mmoreka [{OK
66. Criocobrr nostyseHus kicnoT https://m.edsoo.ru/ffOdfee2
67 Conu: coctas, kiaccupukanms, bubnuorexa [JOK
' HOMEHKJIaTypa https://m.eds00.ru/00ad9474
68 XUMHYECKUE CBOMCTBA COJIEH bubmmorexa LOK
' https://m.edso00.ru/00ad9474
. bu6mmoreka [JOK
69. Crocobrr nostysenus concit https://m.eds00.ru/00ad9474
70 ['eneTnveckas CBsSI3b MEXKIy KilaccaMu bu6mmoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
71 I'enernueckas cBs3p MEXKy Kilaccamu bubnuotexa [JOK
' HEOPTraHUYECKUX COCTMHEHHI https://m.edsoo.ru/00ad9a50
[IpakTnueckas padora Ne 6. Pemenue
72 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
' «OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
O06001IeHre U cucTeMaTU3alus 3HaHU!
73 o Teme «OCHOBHBIE KJIACChI bubnmnoreka [JOK
' HEOPraHUYECKUX COECAUHEHUI. https://m.edsoo.ru/00ad9ch2
[ToaroroBka K KOHTPOJILHOM paboTe
K 0
74 «((;Icill;ggﬁii{eaijfaiii??{i\g31“221:224061(14)( bubmorexa [IOK
' . p https://m.edsoo.ru/00ad9ela
COCTMHECHUIN
75. AHanu3 KOHTPOJIbHOM paboThI IO TeMe
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«OCHOBHBIE KIIACChI HEOPTAHHMUECKUX
coenrHeHniiy. Pabora Hax ommOKaMu

[lepBbie NOMBITKY KIaCCUPUKATUU

bubmuorexa [JOK

76. XHUMHYECKHX 351eMeHTOB. [loHsTHE 0
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
77 AmMdoTtepHOCTh. AMGBOTEPHBIC OKCUIBI K
' TUJIPOKCHJIBI
78 OtkpsbITHE IEpHOAUYECKOro 3akoHa J[. M. bubmmorexa LIOK
' MeHnpaeneeBpIM https://m.edsoo.ru/00ada52c
79 Crpoenue atomoB. COoCTaB aTOMHBIX bubnmoreka [JOK
' sinep. Mzoronsl https://m.edsoo.ru/00ada342
80 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
' sinep. M3oTonsr https://m.edsoo.ru/00ada342
CTpoeHue dIEKTPOHHBIX 000JI0UEK
p p . bu6mmoreka [JOK
81. aToMoB 3JieMeHTOB [lepuoanueckoit i
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
CTpoeHue dIEKTPOHHBIX 000JI0UEK
p p . bubmuorexa [JOK
82. aToMOB 3J5ieMeHTOoB [lepuoaudeckoii ]
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
83 [lepuonuueckas cucreMa XMMHYECKUX bu6mmoreka [JOK
' snementoB /.M. Menaeneena https://m.edsoo.ru/00ada52¢
XapakTepruCTUKAa XMMHYECKOTr'0 dJIEMEHTA
84 P p . bu6mmoreka [IOK
. 0 ero noJioxeHuto B [lepronnueckoi ]
https://m.edsoo.ru/00ada824
cucreme JI. 1. Menpaeneesa
O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
o teme «llepronnueckunii 3aKOH U
MepUoINYEcKasl CUCTEMa XUMUYECKUX
85.
anemenToB J.W. MenneneeBa. Ctpoenue
atomay. [ToAroToBKa K KOHTPOIBHOU
pabore
KonTponbnas padora Ne 4 o teme
«IIepuognyeckuit 3aK0H U
86. MIEPHONIECKAs CHCTEMAa XUMHUICCKUX
anemeHToB J[.1. Menneneesa. CtpoeHune
aToma
AHanu3 KOHTPOJILHOM paboTHI IO TeMe
«IIepuognyeckuit 3aK0H U
87. MepUOANYECcKasi CUCTEMa XMMHUYECKUX
anemenToB J[.M. Menneneesa. CtpoeHune
aroMa». Pabora Hag ommOkaMu
88 HNonnas xumMudeckas CBsI3b bubmiorexa LIOK
' https://m.edsoo.ru/00adac34
89 KoBanenTHas XuMuyeckas CBA3b bubmiorexa LIOK
' https://m.edsoo.ru/00adaab9
ONEeKTPOOTPHUIIATEIIFHOCTEL aTOMOB
POOTPHKL bubnmnoreka [JOK
90. XUMHUYECKHX 2JIeMeHTOB. KoBasieHuTHas

HCTIOJISIPHAA U MOJISIPHAA XUMHUYCCKaA

https://m.edsoo.ru/00adaab8
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CBA3b

91. Merajumnueckass XUMHUYECKasI CBSI3b

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

92. CreneHp OKUCICHUA

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

93.

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

94 OKUCINTETFHO-BOCCTAHOBUTEIILHBIE
' peakIu

bu6mmoreka [JOK
https://m.edso0.ru/00adb076

O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHUH
o TeMe «XUMHUYeCcKasl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKIum

95.

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

KonrponsHas pabora o uroram
96. y4eOHOro roja (MpoMeKyTOYHas
aTTecranus)

AHanu3 KOHTpPoJIbHOM paboThl. PaboTa

97.
HaJl OIINOKaMHU

98 Krnaccudukanus 1 HOMEHKIATypa
' HEOPraHUYECKUX BEILECTB

XUMHUYECKUE CBOMCTBA BEIIECTB,
99. OTHOCSIIIUXCS K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COCTMHCHUI

['eneTnueckas CBsI3b MEXKIYy Kilaccamu
HEOPraHWYECKUX COCTMHEHUN

100.

[Iepnonnueckuit 3akoH. Ilepuonnueckas
101. CHCTEMa XMMHYECKHUX DJIEMECHTOB
J .. MenneneeBa. CTpoeHnue aroma

CrtpoeHne BemecTBa: BHIbI XUMUYECKON
102. | cBs3U M TUIIBI KPUCTATITMYECKUX
peLIETOK

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

31



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

TemaTuuyeckoe NVIAHUPOBAHUE

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTtBO
JacoB

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnonnueckunt 3akoH. Ilepuonnueckas
cHCTEeMa XMMHUYEeCKHuX snemMeHToB /. 1.
Menpeneena

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPHOJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEILECTB

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

XUMU4YeCcKre CBOMCTBA BCIICCTB,
OTHOCAIIHUXCA K pas3JIMYHbIM KJIaCCaM
HCOPIraHUYCCKHUX COGI[I/IHCHI/Iﬁ

XUMHYECKHEe CBOMCTBA BEIIECTB,
OTHOCAILIUXCS K Pa3JIMYHbIM KJ1accam
HEOPraHWYECKUX COCTMHEHUN

I'enermueckas CBA3b MCXKY KilacCaMu
HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

BI/II[BI XHUMHYECKOM CBSI3U U THUITBI
KPpUCTANINICCKUX pGHIéTOK

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKuu

Pemenue 3aga4 no XuMU4eCKUm
YpPaBHEHUSAM

10.

KonTponbnas padora Nel no teme
«IToBTOpEHuUe 1 yriybiaeHne 3HaHUH
OCHOBHBIX Pa3JIeNoB Kypca 8 Kilacca»

11.

Knaccudukanms XuMuueckux peakiuii mo
YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKLIMU
BEIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

12.

Knaccudukanms XuMuueckux peakiiuii mo
terioBoMy dhdexty. Tepmoxumuueckne
YpaBHEHUS

13.

Pacuérel o TepMOXUMHYECKUM
YPaBHEHUSAM

14.

Knaccuukanus XuMU4ecKux peakiui mo
oOparumocTH. [ToHsATHE O XUMUYECKOM
paBHOBECHH

15.

Kiaccudukanms XuMruaeckux peakiifi mo
arperaTHOMY COCTOSIHUIO PE€arupyromnx
BEIIECTB U M0 YYaCTHIO KaTajiu3aTropa

16.

Knaccudukamnms XuMuaeckux peakiuii mo

bu6mmorexa [JOK
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U3MEHEHUIO CTEIIEHEN OKUCIIEHU
XUMHUYECKHUX DJIIEMEHTOB

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

17 [ToHsiTHE O CKOPOCTH XUMHYECKOM pEaKIIUU Eubmorexa ITOK
' P peakdl https://m.edsoo.ru/00adbe9a
@DaKTOpBbl, BIUSIIOIIAE HA CKOPOCTh bubmuorexa [JOK
18. . .
XMMHYECKON peakiuu https://m.edsoo.ru/00adc28c
O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10
19. Teme «OCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEAKIIUIN»
20 DNEeKTpoNUTHYECKas JUCCOLUALIMS bubnmoreka [JOK
' BEILIECTB https://m.edsoo.ru/00adcd68
21 MexaHu3M TUCCOIUAlUK BEIIECTB C bubnuorexa [JOK
' Pa3IMYHBIMU BUJIAMU XUMUYECKOU CBS3U https://m.edsoo.ru/00adcd68
CrerneHp JIEKTPOIUTHICCKOM
22 I[I/ICCOIII/IaIII/II/ITI():I/IJII)HLIC U ciadbie Eubmorexa LIOK
' ’ https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
OCHOBHBIE TIOJIO)KEHUS] TEOPUU bubnuorexa [JOK
23. N .
3JIEKTPOJIUTUYECKON AUCCOIUALINT https://m.edsoo.ru/00adcd68
24 HoHHbBIE ypaBHEHUS PEaKIUi bubmmorexa [JOK
' yp peaxdl https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KHCIIOT B CBETE
25 MPEICTABICHUI 00 IICKTPOIUTHICCKOU bubmmorexa [JOK
' p P https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XHWMHYECKUE CBOMCTBA OCHOBAaHUH B CBETE
26 MIPEJICTABICHUIA 00 IEKTPOIIUTHICCKOM bubmmorexa LIOK
' https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XUMHYECKUE CBOMCTBA COJIEN B CBETE
27 MpEeJICTaBICHUI 00 DIICKTPOIMTHICCKOM Eubmorexa IIOK
' peil p https://m.edsoo.ru/00add8b2
JIMCCOLMAIIN
28 [TonsiTHe 0 THApPOIN3E CoJeh Eubmorexa IIOK
' AP https://m.edso00.ru/00add9d4
[IpakTnueckas padora Ne 1. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnnoreka [JOK
29. :
«DNEKTPOTUTUYECKAS TUCCOIHAITUS. https://m.edsoo.ru/00addbfa
XUMUYECKUE pEeaKlui B PACTBOPAX)»
O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110
TeMe «DNEKTPOIMTHIECKAs JUCCOLMAIIHS. bubnnoreka [JOK
30. _
XHMMHUUYECKHUE PEAKIIUU B PACTBOPAX». https://m.edsoo.ru/00addd12
[ToaroroBka K KOHTPOJILHOM paboTe
KonTpombras padora Ne 2 o Teme
31 «3J12112T OJII/ITI/Ip‘IeCKaSI HCCOILMAIUS bubmorexa LIOK
' p A HHALHA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
AHanu3 KOHTPOJIbHOM paboTHI IO TeMe
30 «INEKTPOIUTUYECKAS TUCCOLIUALIUS.

XHUMHUYECKUE PEAKIIMU B PACTBOPAX).
PaGora Hajg ommoOkaMu
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[Tonoxenue HemeramioB B [lepuoanueckoit
cucreme /.M. MenneneeBa, 0cOOCHHOCTH

33.
CTpoeHHS X aTOMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB
34, XUMHYECKHE CBOICTBA HEMETAIJIOB
OO6m1as XxapakTepuCTHKa rajJoreHOB.
OCOOEHHOCTH CTPOEHHS aTOMOB
35 XapaKTepHLIE CTepl'ICHI/I OKI/ICJ‘IeHI/’IH Bubmzorexa LIOK
' p p . https://m.edsoo.ru/00addfe2
CrtpoeHue u pU3NYECKUE CBOKWCTBA
MIPOCTHIX BEIIECTB — raJIOT€HOB
XUMUUYecKre CBOMCTBA raJloreHoOB Ha
36 puMepe xJopa (B3auMOJICHCTBHE C Eubmorexa ITOK
' puMep p https://m.edsoo.ru/00addfe2
MeTaJUIaMH, HEeMETJIJIaMH, IIeJI0YaMHu )
Xmopoogopon. ConsgHas KACIIOTa
37 XI/IMII/)I‘{eCKI/IS CBOICTBA, ITOJI eHI/Ie, bubmoreka LJOK
' ’ ya ’ https://m.edso0.ru/00ade104
MIPUMCHCHHE
eliCTBHE XJIOpa U XJIOPOBOJIOPOJIa HA
38 f)l TaHu3M ‘IGJI(I))BeKa BE}KHeﬁnE)He XIIOPUIBI bubmiorexa HOK
' p ' p https://m.edsoo.ru/00ade104
1 UX HaXO0XJICHHUE B IIPUPOJIC
[IpakTuueckas pabora Ne 2 «M3yueHue bubnuorexa [JOK
39. . o .
CBOMCTB COJISIHOM KHCJIOTEI https://m.edsoo.ru/00ade348
OO01mmas xapakTepucTuka 3J1eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHBIE CTEIICHN OKMCIICHUS.
40 CTp OeHIEG 1 pU3NYECKUE CBOWCTBA bubmmorexa LIOK
' P https://m.edsoo.ru/00ade64a
MIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnnorponHbie MOAUPHUKAIIMN KACIOPOa U
Cephl
41 XUMUYECKHE CBOMCTBA CEPHI Bromaozexa [IOK
' P https://m.edsoo.ru/00ade64a
42 CepoBonopo, ctpoeHue, pu3nueckrue u bubnuoteka [JOK
' XHUMHYECKHE CBONCTBA https://m.edso0.ru/00ade802
Oxkcubl cepbl KaKk MpeICTaBUTENN bubnnoreka [JOK
43. _
KHCJIOTHBIX OKCHIIOB https://m.edsoo.ru/00adea28
Cepnas kucnorta, e€ puznueckue u
44 XUMHUYECKHUE CBOWCTBA (00IIME KakK bubnuotexa [JOK
' MPEICTaBUTENS Kilacca KUCIOT U https://m.edsoo.ru/00adea28
crenugpuUecKre), IpuMeHeHNe
45 [TpakTrueckas padota Ne 3 «3ydenue
' CBOMCTB CEpHON KHCIIOTHI»
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
16 XapaKTepHbIE CTENIEHU OKUCIIEHUS. A3OT, bubnuoreka [IOK
' pacrpocTpaHeHHe B Ipupoie, PU3ndecKue https://m.edsoo.ru/00adeea6
U XUMH4YecKue cBoiicTBa. KpyroBopot
a30Ta B IPUPOJIE
47. AMmMuak, ero (pu3nuecKue U XUMUYECKUE bu6mmoreka [JOK
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CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/00adf004

Conu aMMOHMS, UX (PU3NYECKUE U

48. XUMHUYECKHUE CBOKCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiysi HA MOHBI aMMOHUS
49 [TpakTuueckas padborta Ne 4 «Ilomyuenue bubnnorexka [HOK
' aMMMaKa, U3y4eHUEe €ro CBOMCTBY https://m.edsoo.ru/00adf180
50 Oxcuapl a30Ta. A30THCTas KHCIOTa U €€
' conu
A3oTHas KUCIOTa, e€ pusnueckue u
51 XUMHUYECKHE CBOICTBa (001I1e KaK bubnmoreka [JOK
' MPEJICTaBUTENS Kilacca KUCIOT U https://m.edsoo.ru/00adf306
cnenuduaeckue)
Hcnonb3oBaHue HUTPATOB U COJIEH
52 aMMOHUS B KQU€CTBE MUHEPATIbHBIX bubnnorexka [HOK
' ynoopenuit. XuMuueckoe 3arpsisHeHne https://m.edsoo.ru/00adf518
OKPY’KaroIIel CpeIbl COSTMHECHUSIMHU a30Ta
53 docdop, ero aIOTPOITHBIE MOAN(PUKAIINH, bubnnoreka [JOK
' (hU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00adf68a
Oxcun pochopa (V) u hocdhopnas
bubanoreka [IOK
54, KHCIIOTa, (PU3HUECKUE U XUMUICCKUE ] 1
T p— https://m.edsoo.ru/00adf68a
2
Hcnons3oBanue GocdaToB B KayecTBE
o bubanoreka [IOK
55. MUHEpaIbHBIX YI00pEeHU. 3arpsi3HeHNe i 1
HPHPOHOH Cpetbi hocdatan https://m.edsoo.ru/00adfc20
OO6m1as xapakTeprucTruka 3J1eMeHToB [VA-
rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepPHBIC CTCTICHH OKUCIICHHUS.
bu6mmoreka [JOK
56. Yrnepon, amioTponHbie MO (DUKAIIIH, ] 1
https://m.edsoo.ru/00adfd9c
pacmipocTpaHeHue B pupoje, pusudeckre
cBoiicTBa. Ancop6ius. Kpyrosopor
yTJIepoJia B MPUPOJIE
N bubmnoreka [JOK
57. XUMHYECKUE CBOKCTBA yIiepoaa , 1
https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gpu3nveckue u
XHMHYECKHE CBOMCTBA, ICHCTBUE HA JKUBBIC
OpPTraHHU3MBI, TIOJy4eHUE U IPUMCHCHHE.
bubmnoreka [JOK
58. DKOJOTHYECKHE MPOOIEMbI, CBSI3aHHBIE C , 1
https://m.edsoo.ru/00adfebe
okcuaom yriepoaa (IV), runoresa
r100aJIbHOTO MOTEIJICHUS KJIUMara,
MIAPHUKOBBIN AP heKT
VYronpHas KUCIOTA U €€ COJIH, UX
(du3nUecKre U XUMHUYECKHE CBONCTBA,
noJiyueHue u npuMeHeHune. KauectBeHHas
bubmnoreka [JOK
59. peaknus Ha KapOOHAT-HOHBI. I

Hcnonk3oBanue kapOOHATOB B OBITY,
MEJIUIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM
X03SIUCTBE

https://m.edso0.ru/00ae006¢
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[IpakTuyeckas padora Ne 5 «[lomyuenue

bu6mmoreka [IOK

60. JIEKUCIIoro rasa. KauecTBenHas peaxus
yr peakil https://m.edsoo.ru/00ae027¢
Ha KapOoHAT-HOHY
61 Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE bubnuoreka [IOK
' CBOWCTBA, OJIYYEHHE U TPUMEHECHUE https://m.edsoo.ru/00ae080a
Coenunenus KpeMHUA B ipupoae. Oomme
62 I GI[CTaBJIeHI/ISII) 00 OKCI/II[CPK peMHI/ISI (IV)u Bubmorexa HOK
' P . p https://m.edsoo.ru/00ae080a
KPEMHHEBOM KHCIIOTE
CuiiikaThl, X MCIOJIb30BAHKE B OBITY,
MEHIIMHE, TPOMBIIIIJICHHOCTH.
Baxnerime cTpouTebHbIE MaTEPUATIBI:
63. KepaMuKa, CTeKJIO, [IEMEHT, OETOH,
xkene300etoH. [Tpobiaembr 6e301acHOro
WCIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPHUAJIOB
B IIOBCEIHEBHON KHU3HU
64 ITpon3BOACTBO CEPHOM KUCIOTHI bubmiorexa HOK
' p p https://m.edsoo.ru/00adec8a
65. [Tpon3BoICTBO aMMHUaKa
O000111eH1E U CUCTEMATH3AaIMsl 3HAHUN 110
66. TeMe «HeMeTamisl 1 UX COEqUHEHUT.
[ToaroroBka Kk KOHTPOJILHOM paboTe
67 KonTponbnas padora Ne 3 o reme bubnuoreka [IOK
' «HemeTtamisl 1 nX coeqUHEHUS) https://m.edsoo.ru/00ae0el18
AHaM3 KOHTPOJIBHOM pabOTHI IO TEME
68. «Hewmeramis! 1 ux coeqnuenusy. Padora
HaJl OIIUOKaMHU
OO61mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
noJjioxkeHus B Ilepuoanueckoii cucreme
69 XUMHUYECKUX aﬂeﬁeHTOB J.U. MenneneeBa bubmorexa LIOK
' T https://m.edsoo.ru/00ae103e
U cTpoeHus aToMoB. CTpOEHHE METAIIIOB.
Meraiunueckas CBI3b U METaJUINYECKast
KpUCTaJITUYecKas peniéTka
70 ®du3nyecKre CBOMCTBA METAIIJIOB Eubmorexa IIOK
' https://m.edsoo.ru/00ae103e
CruiaBsl (CTalIb, 4 TIOPAITFOMUHUNA
71 OpoH3a) IEI ux n’ I/Il\}jllt;}I’{I:HI/IeI]; OBITY U ’ bubmorexa [IOK
' p P y https://m.edsoo.ru/00ael1156
MTPOMBIIIIJICHHOCTH
DIEKTPOXUMHUUECKUI PSIIl HAIPSKEHUI
72 MCTaJ'ITJI':I)OB XI/IMI/I‘{CCKI/II)C CBOﬁCI?[‘Ba bubmioreka LIOK
' ) https://m.edsoo.ru/00ael156
METAJUIOB
73 XHUMHUYECKHE CBOMCTBA METAJIJIOB bubmioreka LIOK
' https://m.edsoo.ru/00ael156
IllenouHbIe METAILIEL: TTOJ0KEHUE B
74 [Tepuoanueckoii cucTeMe XUMUYECKHUX bubmuorexa [JOK

anemenToB J[.M. Menneneesa, crpoeHue ux
aTOMOB, HAXO0KJICHHE B IPUPOJIE.

https://m.edsoo.ru/00ael4b2
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du3nYecKre U XMMUYECKUue CBOMCTBA (Ha
TIpUMEpE HATPUS U KaJIHS])

OKCI/II[BI U TUAPOKCHUABI HATPUA U KaJIU.

bubmuoreka [JOK

75. I1
S pHMeHeHIﬁe HICTIOMHBIX MCTAJLTIOB 11X https://m.edsoo.ru/00ael4b2
COeIMHEHU I
Illenoyno3eMenbHBIE METAJIIbl MATHUHN U
KaJbLUW: noJioxkeHue B [lepuoanueckon
76 CUCTEME XMMHUYECKUX HJIEMEHTOB bubnmoreka [JOK
' J.W. MeHneneeBa, CTpOCHUE UX aTOMOB, https://m.edso0.ru/00ae15e8
Haxo’KJIeHHE B npupojie. DU3nyueckue u
XAMHYECKHNE CBOMCTBA MarHus U KaJabLUs
Baxwnetimme coenuHeHNS Kaablus (OKCH/I, bubmuorexa [JOK
17. _
THJIPOKCH/I, COJIH) https://m.edsoo.ru/00ae15e8
JK€cTKOoCTh BOABI U CIIOCOORI €€ bubmuoreka [JOK
78. _
YCTpaHECHUS https://m.edso0.ru/00ae1886
79 [IpakTuueckas padora Ne 6 «KEcTtkocThb bubnuorexa [IOK
' BOJIBI ¥ CTIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00aelae8
AsnroMunMit: nonoxxenue B [lepuoanueckoit
CHUCTEME XMMHYECKHUX DJIEMEHTOB
80 JI.. MenneneeBa, CTpOeHHE aTOMa bubumorexa [IOK
' T » CTP i https://m.edsoo.ru/00aelc64
HaxoXKJIeHue B npupojie. Duznyueckue u
XAMHUYECKHE CBOMCTBA aJTIOMUHUS
AmMdoTepHbIe CBOICTBA OKCHIA U bubnnoreka [JOK
81. _
TUJIPOKCHJIA ATTFOMUHUS https://m.edsoo.ru/00aelc64
Keneszo: nonoxenue B [lepuoanueckoit
CHCTEME XMMHUYECKHX DJIIEMEHTOB
82 JI.. MenneneeBa, CTpoeHHE aTOMa Eubmorexa IIOK
' o » CTP i https://m.edso00.ru/00ae1d86
HaxoKJIeHue B npupoje. Puznueckue u
XUMHYECKHE CBOMCTBA Kejae3a
Oxcuasl, ruapokcuasl ¥ con xenesa (1) u
83 menefa (n |)HI;IX cofTaB CBOICTBA H 0 bubmmorexa LIOK
' i ’ https://m.edsoo.ru/00ae35e6
MOJTyYeHUE
IIpakTnueckas padora Ne 7. Pemenue
84 3K1?:ne HMeHTanF;HHx 3a11a4 110 TEME Bubmioreka IJOK
' P - https://m.edsoo.ru/00ae3de8
«MeTaiel ¥ X COSINHEHUS
85 ITousaTHre 0 KOPPO3UN METAIIIOB Bubmzorexa LIOK
' pp https://m.edso00.ru/00ae1278
OCHOBHBIE CTIOCOOBI 3aIIMTHI METAIOB OT bubmuorexa [JOK
86. .
KOpPPO3HH https://m.edso00.ru/00ae1278
87 Haxoxnaenune metanno B npupoje. O0miue bubnuorexa [JOK
' CHOCOOBI OJTYYEHUS] METAJLIIOB https://m.eds00.ru/00ae1156
88 IlonsTre 0 MEeTAIITypPrun Brbmuorexa [IOK
' M https://m.edso00.ru/00ael156
O00011IeHNE U CHCTEMATHU3alisl 3HAHUH 110
89. TeMe «MeTajabl U UX COeTUHEHUI.

[ToaroroBka K KOHTPOJILHOM paboTe
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90.

Konrtponsnas padora Ne 4 o teme
«MeTaJuthl ¥ MX COSTUHEHUS

91.

AHaM3 KOHTPOJIBHOM pabOTHI IO TEME
«MeTtauel ¥ UX coeMHEeHUs». PaboTa Haj
omuOKamMu

92.

BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM
JKM3HHU 4eaoBeka. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX
peakuwii B 6bITy. [lepBast momorps npu
XUMHYECKUX 0XKOTaX U OTPaBICHUIX

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae3f50

93.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpenbl (MpeaenbHo T0myCTUMAast
KOHIIEHTPALIKs BEUIECTB)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

94.

Posib XMIMHU B PELIICHUH YKOJIOTMYECKUX
poosieM

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

95.

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucrtema J[.11. MenpeneeBa B CBETE TEOPUU
CTPOEHUSA aTOMa. BUJbI XUMUYECKUX
CBs3CH

96.

Knaccudukanms XuMHIeCKUX peakIfi 1mo
paznuyHbIM npusHakam. CKOpOCTh
XUMHYECKUX PeaKIui

97.

Heoprannueckue Beuecrsa, ux
HOMEHKJIATypa U KJIACCU(PUKALIHS

98.

XHWMHYECKUE CBOMCTBA HEOPraHUYECKUX
BELICCTB

99.

Jlucconumanus 3J1eKTPOJIUTOB B BOJHBIX
pactBopax. MoHHbIE ypaBHEHUS peaklui

100.

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

101.

KonTponbHas paboTta no utoram yueOHOTo
roja (IpoMexyTouyHast aTTecTaIusl)

102.

AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax
OLINOKAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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