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HOACHUTEJBHASA 3AIINCKA

IHosicHuTeIbHAA 3alIUCKA

PabGodas mporpamma mTO XUMHH IS OOYYalONIUXCS C 3aJIePIKKOU
ncuxudeckoro pas3Butusi (nmaigee — 3I[IP) Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs COCTaBJIEHAa B COOTBETCTBUH C:

- ®enepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
ocHoBHOro o0miero o6OpazoBanus ([Ipukaz Munnpocemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM IOCTUIIUKN Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — PI'OC O00),

-IIpumepHOil aanTUPOBAHHONW OCHOBHOW 00pa30BaTeIbHON MPOrpaMMOin
OCHOBHOTO OOIIEro 0Opa30BaHUs OOYYAIONIUXCA C 3aJCPKKOM MCHUXUYECKOTO
pa3BUTHA,

-IlpumepHoit pabodueit mporpamMmpl y4eOHOTO TpeaMeTa «XHUMHUS
(6a30BbIii ypoBeHb COOPHUK MPOTpaMM Kypca XUMHUH K yueOHUKaM XUMUU )

-IIpumepHOIl mporpamMmoil BOCHUTaHUSI OOYHAIOUIMXCS MPHU TMOTYYEHUU
OCHOBHOTrO 00IIero o0Opa3oBaHUs, C Y4YETOM paCIpeAeNeHHbIX MO Kiaccam
npoBepseMbIX  TpebOBaHWI K  pe3ylibTaraM  OCBOCHHS  OCHOBHOM
o0Opa3oBaTesIbHOW MpOorpaMMbl OCHOBHOTO 0O0IEro 00pa30BaHUS U 3JIEMEHTOB
coJiepKaHus, MPEJCTABICHHBIX B YHUBEPCATLHOM KOIU(DUKATOPE MO XUMUU,

-Konnenmmuu  mpenonaBanust  ydeOHOTO  mpeaMera  «XuUMHUS», B
o0pa3oBaTesIbHbIX OpraHU3alHUsIX PO, peanu3yommnx OCHOBHBIE
00111e00pa3oBaTeIbHbIE TPOTPAMMBI.

O0mas xapakrepucTuka yueOHoOro npeamera « XuMush»
YueOHbiit  npeamer  «XWMHS» ~ BXOAUT B NOPEIMETHYHO  00JIacTh
«EcTecTBEHHOHAyYHbIE OpEeAMETB». B cHCTEME  €CTeCTBEHHOHAYyYHOTO
o0Opa30oBaHUs XUMUS KaK yueOHBIN IPeIMET 3aHUMAET BAXKHOE MECTO B IO3HAHUH
3aKOHOB MPUPOJIbI, (POPMUPOBAHUN HAYUHOW KAPTHHBI MUPA, CO3AAHUN OCHOBBI
XUMUYECKUX 3HAHUW, HEOOXOMUMBIX [JIsi TOBCEIHEBHOW JKM3HMU, HABHIKOB
3I0pPOBOTO M OE30IMacCHOTO IS YEJIOBEKa M OKPYXKAIOIIEeH ero cpembl oOpasa
KW3HU, a TAK)KE B BOCIUTAHUU SKOJIOTUYECKOU KYJIbTYPBI.
YenenrHocTh M3y4eHUsI XUMHUHM CBsI3aHA C OBJIAJCHUEM XHUMHYECKUM SI3BIKOM,
coOmroneHreM TpaBwI Oe30macHO PabOThl MPH BHITIOJIHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIEHHBIX CBSI3€ XUMHUU C JIPYTUMH
peAMETaMU IIKOJIBHOTO Kypca.
[Iporpamma BKJIIO4aeT B €051 OCHOBBI HEOPTraHUYECKOW U OPraHU4eCKOU XUMUHU.
I'maBHO# meel MporpaMMsbl SBISIETCSA COo3daHue 0a30BOr0 KOMILICKCA OIOPHBIX
3HAHUM 10 XHMHH, BBIPAKEHHBIX B (OpMe, COOTBETCTBYIOLIEH BO3paCTy
00y4Jaronuxcst 1 uX 0COObIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM.
B conepxanum 1aHHOTO Kypca IpeACTaBICHBl OCHOBOIIONATAIOIINE XUMAYECKUE
TEOPETUUECKHUE 3HAHUS, BKIIFOUAIOIIME U3YYEHUE COCTaBa U CTPOEHUS BELIECTB,
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3aBUCUMOCTH UX CBOMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
HCCIICIOBAHUE 3aKOHOMEPHOCTEM XHWMHWYECKHX NPEBpPAIICHUA U MyTeHu
yIPaBJICHUS UMHU B LIEJSX TOTYyUYEHHUS BEIIECTB U MAaTEPHAJIOB.

TeopeTuueckyr0 OCHOBY H3yUYCHHS HEOPraHMYEeCKOM XHUMHH COCTaBJISET
aTOMHOMOJIEKYyJIsipHOEe yueHue, llepmoamueckuii 3axkon J[.MI. Menneneesa ¢
KPaTKUMH CBEJACHUSIMH O CTPOCHUU aroMa, BHJAaX XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

B u3yuenun kypca 3HauuTeNIbHAs POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEACHUIO MPAKTUUYECKUX M JTA0OPATOPHBIX pabOT, OMUCAHUIO PE3YAbTATOB
YUEHUYECKOTO IKCIIEPUMEHTA, COOIOCHUIO HOPM U ITpaBUJl 0€3011aCHOM paboThI
B XMMUYECKOH J1a00paTopum.

Peanuzarus manHO# IporpaMMbl B IIpoiiecce 00yueHUs TTO3BOIUT 00YIarOIIIIMCS
¢ 3[1P ycBOUTH KITIOYEBBIE XUMUYECKHE KOMIIETEHIIUU U TTOHSTH POJIb U 3HAYCHUE
XUMHUU CPESIU APYTUX HAYK O MPUPO/IE.

N3yuenune xumuu crnocoOCTByeT (POpMUpPOBAHMIO y OOYYaIOMIMXCS HAyYHOTO
MUPOBO33PEHUs, OCBOCHHUIO OOIICHAYYHBIX METO/I0B (HaO0eHne, U3MEPEHNE,
AKCIIEPUMEHT, MOJECITUPOBAHUE), OCBOCHHUIO MPAKTHUECKOTO MPUMEHEHHUS
Hay4YHBIX 3HAHWUH, OCHOBAHHOTO HAa MEXIPEIMETHBIX CBI3SIX C IMPEAMETAMH
«Oxpyxatontuit Mupy, «dPusukay, «buonorusy», «[eorpadus», «KMatemaTnkay u
dbopMupyeT KOMIETCHIIMH, HEOOXOMUMBIE MJIS MPOMOJDKEHUS 0Opa3oBaHUS B
00J1aCTH €CTECTBEHHBIX HaYK.

N3ydyenne xumMuu CcmocoOCTByeT pa3BUTHiO Yy oOywatomuxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO BOOOpa)keHUs, (YHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKHU aHAIM3UPOBATh MHPOPMAIUIO, TPEICTABICHHYIO B
paznmuuHblx (opmax. 3HAUUMOCTH TMpeAMETa Il Pa3BUTUS KU3HEHHOU
KomrieTeHnu oOyuatomuxcst ¢ 3IIP 3akmrouaercss B yCBOGHWHM OCHOBBI
XUMUYECKUX 3HAHMM, HEOOXOAMMBIX Ui TIOBCEIHEBHOW >KU3HU; HAaBBIKOB
3I0pOBOTO M 0O€30MacHOro JUIsl YEJIOBEKa M OKpYXKaIoIlel ero cpenbl oOpasa
KU3HHA, POPMUPOBAHUH IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaeT copepxkaHue OOy4deHHS MPEAMETY «XHUMHS» C YYETOM
0coObIX 00pa3zoBaTeNbHBIX MoTpeOHocTer oOyuaromuxcs ¢ 3I1P. Opnanenue
Y4€OHBIM MPEIMETOM «XUMHUS» MPEACTABISECT ONPEACICHHYIO TPYIHOCTb IS
obydaroriuxcst ¢ 3IIP. DT10 cBSI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHOM
NS TENIbHOCTH, TMEPUOIUYECKUMHU KOJICOAHUSIMU BHUMAHHS, MaJbiIM 00bHEMOM
naMsiTH, HEIOCTaTOYHOCThIO  OONIero 3amaca 3HAaHWH, MOHMXCHHBIM
MMO3HABATEILHBIM HHTEPECOM M HU3KUM YPOBHEM PEUCBOTO PA3BUTHUS.

s mpeonosieHus TPYAHOCTEW B M3YYEHUU YUEeOHOro mpeaMeTa «XUMUs)
HeoOxoquMa ajantauuMsg oObeMa M Xapakrepa Yy4eOHOro wmarepuana K
MO3HABATEJIbHBIM BO3MOXKHOCTAM JAHHOM KaTEropuu OOyYarollMXCs, Y4eT HX
OCOOEHHOCTEHN pPa3BUTHS: UCIIONIH30BAHUE AJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEKIPEIMETHBIX CBA3EH, MOCTENIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuarna.
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[Ipy wu3ydeHUHM XUMHUU HEOOXOJUMO OCYIIECTBISITh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.
TeopeTnyecknii MaTeprall U3y4aeTcs B MPOLIECCE MPAKTUYECKOU JAEATEIIbHOCTH.
Bo3MOXHO BBIJIEICHUE OTJCIbHBIX YPOKOB Ha pEIICHUE 3a7ad B CBSI3U CO
CJIIO’)KHOCTBIO aHanu3a Tekcta odydarouumucs ¢ 3IIP. Oprannueckoe €IUHCTBO
MIPAKTUYECKON M MBICITUTEIIbHON IEATEIbHOCTH O0YYaIOUXCs HA YPOKaX XUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX XUMHUYECKHX
3HaHUW u yMeHuil. Oco0oe BHUMAaHUE TPU HU3YYEHUU XUMHUU YICHSETCS
M3YYEHUIO «CKBO3HBIX» MOHATUN U (DOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS
MaTtepuana.

Hesan u 3a1aun U3y4eHus: y4eOHOro npeamMmera « XuMHUshH)
Obwue yeru wu3ydeHUs ydeOHOro mpeameTa «XUMHS» TPEIACTABICHBI B
[IpumepHoii paboueld mHporpaMme OCHOBHOTO oOmiero oOpaszoBanus. OHu
aKTyaJIM3UPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO OOILIETO
o0pa3oBaHusl, HAMPABICHHOCTH OOY4YEHUsS Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (opMHUpOBaHHE €€ HHTEIUIEKTa M 00med KyabTypbl. OOyueHwme
YMEHHUIO YYHUTBCS W TPOJOKaTh CBOE OOpa3oBaHUE CaMOCTOSITENIbHO B
HacTosIIIlee BpEMsl SIBISICTCS OMHOW W3 BaKHEHUIUX (QYHKIUN y4yeOHBIX
MIPEAMETOB, B TOM UUCIIE U « XUMUI.
Hns oOyuaromuxca ¢ 3IIP, Tak ke, kKak U A HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIMX OCHOBHYIO 0OOpa3oBaTelIbHYI0 IPOrpammy,
JOMUHHUPYIOIIEE 3HAUCHNUE MTPUOOPETAIOT TaKHE 1EITH, KaK:
= (opMHpOBaHHE MHTEIUIEKTYaJbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATUIO PEIIEHUN, CIOCOOHOU
a7anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH;
" HaMpaBJIEHHOCTh OOyYEHHS HAa CHCTEMATHUYECKOEe MPHUOOIIECHUE Yydaluxcs K
CaMOCTOSITEJIbHOM TIO3HABATEIIbHOW JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM
MEeTO/IaM TO3HaHUS, (POPMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIOCOOHOCTEHN K
XUMUH;
= o0ecreyeHne YyCIOBUHM, CIIOCOOCTBYIOUIUX MPUOOPETECHUIO OOYy4aroIIMMUCS
OTbITa Pa3HOOOpa3HOU ACATEILHOCTU, TTO3HAHUS M CaAaMOTIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETCHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3JIMYHBIX BUJOB ACSATEIbHOCTH;
= popmupoBaHrEe yMEHUI OOBSICHITH U OLIECHUBATH SIBJICHUS OKPY)KAIOIIEro MUpa
Ha OCHOBAaHMH 3HAHUI U OMbBITA, MOJTYYEHHBIX MIPU U3YYECHUU XUMUU;
= ¢opMUpOBaHKE y OOYJAIONTUXCA TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUH TSI BHIPAOOTKU IKOJIOTHUYECKHU 11€JI€CO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBON ACATEIBLHOCTU B IIEJISIX COXPAHEHUS CBOETO
3I0POBbS U OKPYKAIOUIEN PUPOAHON CPEBI;
" pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
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TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MPO(MIIS U HAMIPABIEHHOCTH JIaJIbHEUIIIETO
oOyueHusl.

Kypc HampaBneH Ha pemnieHue CIEAyIONMX 3a7ad, OOeCleYrBAIONIUX
peanu3anuo JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIbHOCTHOTO IMOAXOJ0B K
oOyuenuto xumuu ooOyvaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOrO OOIIIETO
o0pa3oBaHUs:

= (hopMHpoOBaHUE MEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, HUX MPEBPAICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJIAJICHUE
MOHATUIHBIM annapaToM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

* 0CO3HAHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMUYECKOW HAYyKH KakK 00JiacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUNH HEOPTraHUYECKUX U
OPraHMYECKHUX BEIIECTB KAK OCHOBbI MHOTUX SIBIICHUW XHBOM W HEXKUBOU
IPUPOJIbI; YIITyOIeHHE MPECTABICHUI O MaTePUAIIbHOM €IMHCTBE MUPA;

=  OBJAJCHUE OCHOBAaMH XHUMHUYECKOM T'PaAaMOTHOCTH: CHOCOOHOCTHIO
aHaJIM3UPOBATh U OOBEKTUBHO OIICHMBATH KM3HEHHBIC CUTYallUH, CBS3aHHBIC C
XUMUEHN, HaBBIKAaMU 0€301MacHOr0 0OpaIeHusl C BEIIECTBAMHU, UCTIOJIb3YEeMbIMH B
MOBCEAHEBHOM KU3HHU; YMEHUEM aHAIU3UPOBATH U IIAHUPOBATH HKOJIOTUYECKH
0e30MmacHOe MOBEICHHE B IIEJISX COXPAHECHHUSI 3JI0POBbS M OKPYKAIOIIEH Cpeibl;

* hOpMHUPOBAHUE YMEHHI YCTAaHABINBATH CBA3W MEXK Ty PETbHO HAOTIOIaeMbIMU
XUMUYECKUMHU SIBICHUSMH M TIPOIECCAMH, MPOUCXOIAIIMMU B MHUKPOMHUDE,
OOBSACHATh MPUYUHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh MX CBONCTB OT
COCTaBa U CTPOCHHUSI, & TAKKE 3aBUCUMOCTh MPUMEHEHUS BEUIECTB OT UX CBOMCTB;
* IPUOOPETEHHE OTbITA UCTIOIb30BAHUS PA3IMYHBIX METOOB U3YUYECHHSI BELIECTB,
HaAOIOACHUS 32 UX MPEBPAICHUSIMU TP MPOBEICHUN HECIOKHBIX XUMHUYECKUX
AKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTrO 000PYIOBaHUS U NPUOOPOB;
* (hopMupoBaHUE MPEACTABICHUN O 3HAYCHWU XMMUYECKON HAyKW U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKHX MpPOOJIeM, B TOM YHCIE B MPEIOTBPALLCHUU
TEXHOTEHHBIX U YKOJIOTHUECKUX KaTacTpod.

OcobGennocTu 0TOOpPA U aJaNTAMU Y4eOHOr0 MaTepuAaJia o0 XUMHHU
OOyuenue yueOHOMY MpeaMeTy «XUMUsS» HEOOXOOUMO CTPOUTh Ha CO3IaHUU
ONTUMAJIBHBIX ~ yCIOBUW  JUII  YCBOGHUS  NPOTPAaMMHOTO  Marepuaia
oOyuatomumucs ¢ 3IIP. Bonbiioe BHHUMaHHE TOMKHO OBITH YACIEHO OTOOPY
yueOHOTr0 MaTepuaja B COOTBETCTBUM C MPUHLUIOM JOCTYIMHOCTH TIPH
COXpaHeHHH 001Iero 6a30Boro ypoBHs. OH JIOJDKEH IO COAEPKAHUIO U 00bEeMY
OBITH aTaNTUPOBAHHBIM 117151 0Oydatonuxcs ¢ 3[1P B cooTBeTCTBHM € UX 0COOBIMU
oOpazoBaTenbHbIMU ~ TIOTpeOHOCTAMH.  Crienqyer  OONETYUTh — OBJIAJICHUE
MatepuaioMm obydaronumucs ¢ 3I1P mocpencTBoM ero AeTajibHOTO OObSICHEHUS
C CHUCTEMAaTHYCCKUM IOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B TPUMEHEHUHU
3HAHUM C HCMOJB30BAHUEM MPHUEMOB ANTOPUTMHU3ALUU W BU3YaJIbHBIX OIOP,
o0y4YeHUs CTPYKTYPUPOBAHUIO MaTepuaa.
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Bonbiioe 3HaueHue 1Sl MOTHOIIEHHOTO YCBOCHHSI YYEOHOT0 Marepuajia UMEeT
Oropa Ha MEXKMPEIMETHbIE CBSI3UM BOIPOCOB, M3y4yaeMbIX B JAHHOM Kypce, C
TakKUMH y4eOHbIMU TipenmeramMu kak «leorpadus», «Pusukay, «buonorus.
[To3Boisist paccMaTpuBaTh OAMH M TOT K€ y4EOHBIM MaTepHuall C pa3HbIX TOUYEK
3pEHUS, MEXIPEAMETHBIE CBSA3U CIIOCOOCTBYIOT €ro JIy4dllIeMy OCMBICICHHUIO,
0oJiee MPOYHOMY 3aKPETUICHHUIO MTOYYCHHBIX 3HAHUN U TPAKTUIECKUX YMECHHM.
[Ipn moAroToBKe K ypokam y4yuTeldb JOJDKEH MPEeaycMOTpeTh (OPMUpPOBAHUE Y
00ydJarommxcsi YMEHHH aHaJIu3upoBaTh, CpaBHHBATh, O0000IIATh H3y4aeMbIH
Marepual, IJIaHUPOBaTh MPEACTOSIIIYI0 PadOTy, OCYIIECTBIATh CAMOKOHTPOJIb.
Heo0xonMMo MOCTOSIHHO CHEeNUTh 3a MPABHIIBHOCTHIO PEYEBOr0 O(POPMIICHUS
BbICKa3bIBaHUW 0Oy4aromuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMH MOBEICHUSN JAesITeabHOCTH oOyuaromuxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOJMM CTPOXKAUIIINNA KOHTPOIIb
coOMIOIeHUs TIPaBUJI TEXHUKU O€30MAaCHOCTH IMpPHU MPOBEACHUM J1ab0PaTOPHBIX
pabdoT B XUMHUYECKOM KaOWHETE.

Buabl nesitesbHocTH oOyuyaromuxcsi ¢ 3IIP, o0yciioBiieHHble 0COOBIMM
o0pa3oBare/ibHbIMM NOTPEOHOCTAMHU H 00ecneYnBaIONIAE OCMbBICICHHOE
0CBOEHME COJepP:KaHuU 00pPa30BaHMs MO NMpeaAMeTy « XUMU D)

Conepxanne BUIOB AesiTeNbHOCTH oOydaronquxcss ¢ 3[IP Ha ypokax xumuwn
ompefeNsieTcs UX OCOOBIMH 0O0Opa3oBaTelbHbIMU MOTpeOHOCTIMU. [lomumo
mupoko ucnosibzyembix B OOII OOO oOmux isi BceX o0y4aromuxcsi BUIOB
TS TEIHPHOCTH CJIETYET YCUITUTh BUJIBI ACSITEIIHHOCTH, CIICITU(UIHBIC IS TAHHON
KaTeropuu 0O0ydaromuxcsi, JUisi O0O0ECHEYEeHHs] OCMBICICHHOTO OCBOEHHS
coJiep>KaHusl 00pa30BaHMs MO MPEIMETY: YCHICHHE MPEAMETHO-IIPAKTUYECKOM
NESATETIbHOCTH C AaKTHUBHU3allMEll CEHCOPHBIX CHUCTEM; YepeOBaHUE BHJIOB
NESATETbHOCTH, 3aJCUCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CHUCTEMbI, OCBOCHHE
MaTepuana ¢ ONOpOW Ha ajJrOpUTM; «MOLIArOBOCTh» B U3YYEHUU MaTepHalIa;
WCIIOIb30BaHUE JIOMIOIHUTEIHLHON BU3YaIbHON OMOPHI (TUIaHbI, 00pa3Ilbl, CXEMBI,
mabI0HbI, omopHbIe TabmwIbl). [ pazButus y odydarommxcs ¢ 3[1P ymenus
JieNiaTh  BBIBOMBI, (OPMHPOBAHHSA T'PAMOTHOTO PEYEBOTO  BBICKA3BIBAHUS
HEO0OXOAMMO UCIIO0JIH30BaTh OMOPHBIE ¢lIoBa U Kiuiine. Oco60e BHUMaHUE ClIeayeT
yIEIUTh OOYUYEHUIO CTPYKTYPUPOBAHUIO MaTepUasa: COCTABICHUE PUCYHOUHBIX
U BepOaJbHBIX CXEM, COCTABJICHHE TaOJIUIl, COCTaBJICHHE KIACCH(PUKAIMHU C
0003HaYeHHBIMU OCHOBAaHUSAMM Ui KJIACCU(UKAUUU M HAMOJIHEHUE UX
MpUMEepaMHu U Jip.

Tematuueckast 1 TepMUHOTIOrHUeckas Jiekcuka coorerctryeT OOIT OOO.

Jiist oby4aromuxcst ¢ 311P cyiiecTBeHHBIMU ABIISIOTCS IPUEMBI PabOTHI C

JIEKCUYECKUM MaTepuajioM 1o npeamery. [IpoBonutcs cnenuanbHas pabora 1o
BBEJICHUIO B aKTUBHBIHN CIIOBapb 00yUYaIOUINXCS COOTBETCTBYIOLICH
TEPMHHOJIOTUU. 3yuaemble TEpMHUHBI BBOJSATCS Ha MOJIMCEHCOPHOI OCHOBE,
oOsi3aTenpHa BU3yallbHasl OJJIEPAKKA, aJITOPUTMBI PAOOTHI C OIPEEICHUEM,
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OMOPHBIE CXEMBI [T aKTyalu3alud TEPMUHOJIOTHH. MecTo yueOHOro npeamera
«Xumus» B yueOHoM 11aHe B coorBercTBuM ¢ DenepanbHbIM
roCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOILIETO
oOpa3oBaHus y4eOHBIN NpeaMeT « XUMUs» BXOAUT B MPEAMETHYIO 00JIacTh
«EcTecTBeHHOHAy4YHbIE TPEAMETBI» U SIBIISIETCSA 00s3aTeIbHBIM JJIs1 U3yUEHUSI.
VY4eOHbIM T1aHOM Ha €€ u3ydeHue OTBeACHO 175 yueOHbIX YacoB — 10 3 4 B
Heneno B 8 mu 2 4 B 9 kiaccax coorBeTcTBeHHO. Coiepkanue yueOHOTO
npeameta «Xumus», cootBercTByeT ®I'OC OO0, pazpaboTaHo ¢ yueTom
[IpumepHOl OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
o0Opa3oBaHus M0 YYeOHOMY MpeaMeTy « XUMHUs», COOTBETCTBYeT IIpumepHoit
aJanTUPOBAHHON OCHOBHOM 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO OOILIETO
oOpa3oBaHusi 00y4YaIOIIMXCS C 33JEP>KKOM Ncuxudeckoro pazsutus.[Iporpamma
10 XMMHUHU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHuUsl COCTaBIeHAa HA OCHOBE
TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl
OCHOBHOTO 0011er0 00pazoBanus, npeacraBieHHbx B DI'OC OO0, a Takxe Ha
OCHOBE (eiepanbHON paboyeil mporpaMMbl BOCIUTAHUS U C YIYETOM KOHIETIIINH
npenojaBaHusl yueOHOro npeamera « XuMus» B 00pa3oBaTesIbHbIX
oprannsanusax Poccuiickoit denepannu.

OO111ee 9rCiIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHHS] XUMUU Ha YPOBHE
OCHOBHOTO 001Iero 00pazoBanus, coctapisieT 136 gacos: B 8 kiacce — 68 gacos
(2 gaca B Heaenmo), B 9 knacce — 68 yacoB (2 yaca B HEZIETHO).
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COAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHYECKUE IOHATHSA

[IpenmeT xumuu. Ponbp XMMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK.
Tena m BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE€ COCTOSIHUE
BeulecTB. [IoHsTHE O METOMAX TTO3HAHMS B XUMHUH. YUCTHIEC BEIIECTBA U CMECH.
CriocoObI pa3jiesieHus: CMecen.

ATOMBI ¥ MOJIEKY/bl. XUMHYECKHE 3JIeMEHThl. CUMBOJIBI XMMHUYECKHX
anemMeHTOB. [IpocThie U clloKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckast (popmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHasg Macca.
OTtHocuTenpHas MOJEKYIIsSIpHas Macca. MaccoBast o1 XUMUYECKOTO DJIEMEHTA
B COCMHEHUH.

Konmnuectso Bemectsa. Monb. Momsipaast Macca. B3anMoCBsA3b KOJUYECTBA,
MacChl W 4YHCIa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€tel mo dopmynam
XUMHYECKUX COCTUHECHUH.

Pu3NUECKHE U XUMUYECKUE SIBICHUSA. XUMUYECKasl PEaKIUs U €€ TPU3HAKHU.
3aKoH COXpaHEHHS MacChl BellecTB. XumMuueckue ypaBHenus. Kiaccudukaims
XUMHUYECKUX PEAKIi (COeTMHEHHUS, PA3TIOKEHUS, 3aMEIICHUsI, 0OMEHA).

XumuuecKkuil IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, MpaBuiIaMu padOThI B 1a0OpaTOpUu U
npuémMamu o0paileHus ¢ J1abopaToOpHBIM 000PYIOBaHUEM, U3YYEHHE U OTHCAaHUE
du3nuecKuX CBOWCTB OOpa3IOB HEOPTAaHWMYECKUX BEIIECTB, HAOIIONCHUE
¢usnueckux (MIaBIeHWE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIUs BOJIbI) U XUMUUYECKUX (TOPEHUE CBEYH, MMPOKATUBAHUE
MEIHOM MPOBOJIOKU, B3aUMOJICUCTBUE MeJa ¢ KUCJIOTON) sIBICHUM, HaOII0neHne
U OIKMCaHKE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX peakIuil (pa3ioskeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIAOM Oapus, pa3ioKeHUE THAPOKCH A
Menu (1) mpu HarpeBanuu, B3auMoIeCTBUE Kelie3a ¢ pacTBOpoM coiu menu (11),
U3y4YeHHUE CIIOCOO0B pa3/iesIieHHs] CMECEl: C MTOMOIIbI0 MarHuTa, (puisTpoBaHue,
BbINIApUBAHUE, JUCTWULIIUS,  XpoMmaTorpadusi, MPOBEIECHHUE  OYHCTKHU
MOBAPEHHON COJIM, HAOIIONEHUE W OMKCAHUE PEe3yJIbTaTOB MPOBEJCHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JIaHUE MOJEICH MOJEKYI
(1IapOCTEPIKHEBBIX ).

Bakueiuure npeacTaBUTe M HEOPraHUYEeCKUX BelleCTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — ainemMeHT u npocroe
BemiecTBo. Haxoxaenune kuciopoga B mpupojae, (pu3udeckue U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYEHHUs KHUCIOpoJa B JIabOpaTOpuud M MNPOMBINUIEHHOCTH. KpyroBopot
Kucnopoza B rpupoze. O30H — auIoTpoIiHasg MOAU(PUKAILKS KUCIOPOAA.

TermnoBoit A HekT XUMHUUECKON peakIui, TEPMOXUMHUYECKHUE YpPaBHEHUS,
9K30- U JHJIOTEPMHUYECKHE PEAKIUU. TOIUIMBO: yroiib U METaH. 3arpsi3HEHHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO d(pdeKTa, pa3pylieHue 030HOBOTO CIOS.

Bonmopon — smemeHt m mpocrtoe BemecTBo. Haxoxknenue Bomopoma B
npupone, (uandeckue M XUMHYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOObBI
nosyueHust. Kucinorel u conu.

Mouisipublii 00bEM Ta30B. Pacu€Thl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbL. Boxa kak pacTtBopuTesb. PacTBOpBI.
HacelllieHHbIE ¥ HEHACBHILIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10114 BeleCcTBa B pacTBope. XMMUUYECKHE CBOMCTBA BOJbl. OCHOBaHMS.
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Ponp pacTBOpOB B pupozAe U B )KU3HU YeI0BeKa. KpyroBopoT BOIbI B PUPOJE.
3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OUMCTKA NPUPOJHBIX BOJ.

Knaccuduxanusa sHeoprannueckux coequnennit. Oxcunpl. Knaccudukarus
OKCHJIOB: cosieoOpa3yromnie (OCHOBHBIE, KHUCJOTHbIE, aM{QpOTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcumoB. Du3nueckue W XUMHUYECKUE
CBOMCTBA OKCUAOB. [lonydyenue okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknarypa ocHoBaHuil. Ou3nyeckue U XUMUYECKUE CBOMCTBA
ocHoBaHuU. [lomyueHne OCHOBaHUI.

Kucnotsl. Knaccuduxkarus kucinor. Homenknarypa kuciot. dusndeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHOocTM MetamnoB H. H. bekerosa.
ITonydyenue Kucior.

Comu. Homenkiatypa coneil. ®u3nueckue 1 XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnyeckas CBs3b MEXKY KJIACCAMU HEOPraHUYECKUX COCIUHEHUN.

Xumuueckuil IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJIEPKAHNS KHCIOPOJa B BO3yXE, OJyUEHUE,
coOupaHue, pacro3HaBaHWE M M3yYEHHE CBOMCTB KHUCIOpOAa, HaOIIOIEeHHE
B3aMMOJICUCTBUSI BELIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpamieHuss ropeHust (mokapa), O3HAKOMJICHHE C OOpas3liaMu OKCHIOB U
OMMCAaHWE HMX CBOWCTB, MOJIydeHUE, COOMpaHUE, PAcClO3HABAHUE U HM3YyUYCHUE
CBOMCTB BOJIOpOjia (TopeHue), B3aumMoieicTeue Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPUAJIOB), HAOMOeHHE 00pa3IIoB BEIIECTB
KOJTUYECTBOM | MOJb, MCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBHUE BOJIBI C METAJIJIAMHU
(HarpueM © KanmblMeM) (BO3MOXKHO HCIOJIb30BAHHME BHJIEOMATEPUAIIOB),
UCClIeIoBaHUE O0O0pa3lloB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJIIOIeHNE U3MEHEHHS OKPACKU MHIMKATOPOB B pACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumozeicTBusi okcuaa meau (II) ¢ pactBopoM cepHOIl KHCIOTHI,
KUCJIOT C MeTaJJIaMH, peaklud HEeUTpAIU3aluy, MOJyYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBHITECHEHUE OJJHOTO METAaJlIa APYTUM M3 PacTBOpA COJIH, PELICHHE
AKCIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BaxHellne KilacChl HEOPraHUYECKHUX
COEAVHEHUID.

Ilepuonuveckunii 3axkoH u Ilepuoguyeckasi cucreMa XHUMHYECKHX
iemeHToB JI. . MenneneeBa. CrpoeHue aroMoB. XUMHYECKasi CBS3b.
OxHcanTeIbHO-BOCCTAHOBUTEILHBIC PeaKIINU

[lepBbie TOMBITKH KIacCU(PUKAIMKH XUMHUUYECKUX 3JIeMEHTOB. [loHsaTHE O
Ipynnax CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE U IIEJIOYHO3EMENbHBIE METaJLIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpbIE O00pa3ylT aMQpoTepHbIE
OKCHUJIbI U TUIPOKCHU/IBI.

[Tepnognueckuit 3akoH. llepuoanyeckas cucrema XUMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KoporkonepuomHas ¢ JIMHHONEPUOIHAS (POPMBI
[Teprognueckoil cucteMbl xXuMuuecknx anemMeHToB /. 1. Menpaeneesa. [leprossl
U rpynnsl. OU3NYECKUN CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IEpUOLa U
TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX snaep. M3orombl. OJIEKTPOHBI.
CrpoeHue 3IeKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 XUMUUYECKUX 3JIEMEHTOB
ITepunomuueckoit cucremsl Jl. M. Menneneesa. XapakrepucTuka XUMUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. M. Menieneesa.
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3aKOHOMEpPHOCTH HM3MEHEHHSI paJuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOKCTB I10 TPYINaM U MEPUOIAM.

3nauenne Ilepmommueckoro 3akoHa u llepuomuueckolr  cHCTEMBI
XUMUYECKUX JIEMEHTOB ISl Pa3BUTHUS Hayku W npaktuku. /. . Mennenees —
YYEHBIN U FPaKJaHNH.

Xumnueckast cBsizb. KoBajieHTHast (MOJsipHAsi U HEMOJNSPHAsi) CBSA3b.
DIEKTPOOTPUILIATENILHOCTh XUMHUYECKUX JJIEMEHTOB. MIOHHAs CBA3b.

Crenenbp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE  pPEaKIIUU.
ITponiecchl OKHUCIIEHUS U BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3y4YeHHE 00pa3loB BEIIECTB METAIJIOB M HEMETAIJIOB, B3aUMOJEHCTBUE
TUJIPOKCHJIA IIMHKA C PACTBOPAMM KHCIJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX MNPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropeHue, peakiuy pa3ioKeHUs, COSTUHECHHUS ).

Mescnpeomemmuuie ceasu

Peanuzanms MeXINpeaMeTHBIX CBA3EH NPU W3YYEHHH XMMHMHU B 8 Kiacce
OCYLIECTBISIETCA 4Yepe3 HCIONb30BaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUN, TAK U IOHSATUH, SIBISIOIIMXCS CUCTEMHBIMHU JUISI OTACIIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0miue ecTecTBEHHO-HAYYHBIE MOHITHUS: HAyUYHbIN (DAKT, TUIOTE3a, TEOPUS,
3aKOH, aHaJlu3, CHUHTE3, KIacCU(PUKALUs, MEePUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: MaTepusi, aroM, 3JEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIBI, PaJIUOAKTUBHOCTb, MOJIEKYJIA, SIEKTPUUECKUN 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, PU3NUECKUE BETMYNHBI, C¢THHUIIBI
M3MEPEHUS, KOCMOC, TJIAHETHI, 3BE3/bl, COHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

[eorpadusi: armocdepa, rumpocdepa, MHUHEpANbl, TOPHBIC MOPOJIBHI,
TMIOJIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XuMHUYeCKas peakuus

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucteMa XUMUYECKUX AIIEMEHTOB
1. . MenpaeneeBa. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX DBJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalus, KalblUs U UX
COCIMHEHUN B COOTBETCTBUM C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJbl XUMUUYECKOW CBSI3U. THIBI KPUCTAUIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBSI3H.

Knaccuduxanus u HOMEHKIaTypa HEOPraHUYE€CKUX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEUIECTB, OTHOCSUIMXCS K PAa3IUYHBIM KllaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBsI3b HEOPraHUYECKUX BELLIECTB.

Knaccudukamuss XuMUYECKHX pEakmuil MO Pa3IMYHBIM Tpu3HAKaM (110
YHCIIy U COCTaBYy YYaCTBYIOUIMX B pEaKLUHU BEIECTB, 10 TEINIOBOMY 3(PPeKTy, 1o
U3MEHEHUIO CTeTICHEN OKUCICHHS] XUMUYECKUX AJIEMEHTOB, IO 00OPaTUMOCTH, TIO
y4acTUIO  KaTajau3aropa). DK30- W DJHAOTEPMUYECKHE  pEaKIHH,
TEPMOXUMHYECKUE YPABHEHUSI.

[Tonsitue o ckopoctn xumuyeckol peakiuu. llonstre 06 0OpatuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoOHsITHE O TOMOTE€HHBIX U TETEPOTEHHBIX
peakuusax. [lonstue o karanuse. [lonaTre o xumuueckom paBHoBecun. DaKTOPHI,
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BIIASIIOIINE HA CKOPOCTh XMMHUYECKOW PEAKIMH W TOJOKEHUE XUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENILHBIE  PEaKIUU, JJICKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakiuu. CocraBieHHME  ypaBHEHUU
OKHCJIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMM C HCIOJb30BAHUEM METOAA
AIIEKTPOHHOTrO OaiaHca.

Teopus ANEKTPOITUTUYECKOM JTUCCOLAALINY. DIIEKTPOJIUTHI u
HEAIEKTPONUThl. KaTuoHbl, aHWOHBI. MeEXaHu3M JUCCOLMAIUM BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOHN cBsi3U. CreneHp nuccounanuu. CUIbHBIE U
cia0ble AIIEKTPOIIUTHI.

Peakunu nonnoro oomMeHa. YciaoBusi NpOTEKaHUs peaklnuii HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHBIE HWOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHCIIOT,
OCHOBAaHMM M COJ€H B CBETE€ TMPEIACTABICHUN 00 DIEKTPOIUTUUYECKON
nucconrannu. KauectBeHHbIe peakiuy Ha HOHBL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTALNIMYECKUX PELIETOK HEOPraHWYECKUX
BEUIECTB — METAJIOB U HEMETAJJIOB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PeaKIUU
OT BO3JACUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHHUE DIIEKTPONPOBOIHOCTHU
pacTBOPOB BEIIECTB, MOpPOIECCA UCCOLMAIIMKA KHUCIOT, IIEJIOYed M COJiei
(BOBMOXKHO ~ MCIIOJIb30BAaHME BHUJEO MAaTEpPUAIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKKM MPOTEKaHUSI Ppeakluii HOHHOro oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, OOpa3oBaHHE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUU
(ropeHue, peakiuu pa3aoKeHUsl, COEIMHEHNS ), paCIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIBbI0O KAUE€CTBEHHBIX pPEAKUMid HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTanbl u UX coelMHEHUS

OOmiass xapakTepucThka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHue u puanueckrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMHUYECKHE CBOWCTBA HAa MNOpUMEpe XJjopa
(B3auMoOpECTBIE C MeTallyIlaMH, HEMeTajulaMu, Hiesodamu). XIJIOPOBOAOPO.
ConsHasi KMCI0Ta, XMMUYECKHE CBOMCTBA, MOJIydeHUE, MpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHu3M 4YeJoBeKa. BakHeuIue XJI0puIbl U UX
HAaXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeNeHU OkuciieHus. CTpoeHne U Pu3nyecKre CBOMCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOJa W CEphl. AJUIOTPOIMHBIE MOIUDUKAIIUN
KUCJIOpOJa M cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOAOPOA, CTPOCHHE,
buznyeckre M XuUMHUYECKHUe CBOMCTBA. OKCHIBI CE€pbl Kak MpeACcTaBUTENU
KUCIOTHBIX OKCHUJIOB. CepHasi KHCIIOTa, PU3NYECKHE U XMMUYECKHE CBOWMCTBA
(oOmme kak MpencTaBUTENS Kiacca KUCIOT U CHenupuyecKkue). XuMUYECKHe
peaKIuy, JeKalrue B OCHOBE MPOMBINIJIEHHOTO CIIOC00a TMOMYYEeHHs] CEpHOM
KkUCnoThl. [Ipumenenne cepHoi kucaorsl. Coim CEpHOM KMCIOTHI, KAYECTBEHHAS
peakius Ha cyinbdar-uoH. HaxoxaeHue cepbl U €€ COCTUHEHUM B TMPHUPOJIE.
XHAMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpedbl COECIUHEHUSIMU  CEpBI
(KUCTIOTHBIE JIOKIIM, 3arpsi3HEHHE BO3AyXa U BOIOEMOB), CIIOCOOBI €ro
MPEIOTBPALLCHHUS.

OO61mas xapakrepuctuka 3meMeHToB VA-rpyiibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIECHUS. A30T, pacCIpOCTPaHEHHE B IPUPOZE,
dusznueckue U XuMu4eckre cBorictea. Kpyrosopor azora B npupojae. AMMUaK,
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ero (u3MYecCKue M XUMHYECKHEC CBOWCTBA, MoiydeHue M npumenenue. Coin
aMMOHWS, UX (PU3MICCKUE M XHMUIECKUE CBOMCTBA, TpuMeHeHre. KadecTBeHHas
peaKkisl Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ ToJdyuyeHue, PU3nyeckue u
XUMHUYECKHE CBOMCTBa (OOIIME Kak MpPEACTaBUTENS Kiacca KUCIOT |
cnenupuueckue). Mcnonb30BaHHEe HUTPATOB M COJIEM aMMOHHUSI B Ka4yeCTBE
MUHEPAThHBIX yA0OpeHuN. XWMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH CpPeIIbl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE MOX]M, 3arpsi3HEHHE BO3]lyXa, MOYBbI U
BOo10€MOB). Docdop, amnorponHbie Momudukanuu docdopa, Puznueckue u
xumuueckue cpoiictea. Oxcun pocdopa (V) u hochopnas kuciora, Gpu3ndeckue
U XMMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ocdaroB B KauecTBe
MUHEpAIbHBIX YA0OPEHUIA.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTEMEHU OKHUCICHHUS. YIIepod, aUIOTPOIHBIE
Mo (UKAIIMKM, PACHPOCTPAHEHHUE B TPHUPONE, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopomus. KpyroBopot yriepona B npupoje. OKCuipl yriepoaa, ux
¢usnuecKkue W XHWMHUYECKHE CBOWCTBA, JEUCTBHE HA JKHUBBIC OPTAHHU3MBI,
NOJTy4YEHUE U NMPUMEHEHHE. DKOJIOTUYECKHE TPOOJIEMbI, CBI3aHHBIE C OKCHUJIOM
ymepoga (IV), rumore3a mioGanbHOro NOTEMJIEHUS KIUMAaTa, HMapHUKOBBIN
s dext. YroapHas KucioTa u e€ colii, ux (U3NIeCKre 1 XUMHUYECKHEe CBOMCTRA,
MOJIydeHHEe W IpuMeHeHHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM
XO35IUCTBE.

[lepBoHauanbHbie TMOHATUS OO0 OpPraHUYECKUX BEIIECTBAX KaK O
COEAVHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJ, IIUIEPHUH,
YKCyCHast KuciioTa). [IprupoiHbIe HCTOUHUKH YIIIEBOJOPOIOB (YIroib, TPUPOIHBIN
ra3, He(Tb), MPOAYKThl HX MnepepadboTku (OEH3WH), UX POJIb B OBITY H
OpOMBIIIEHHOCTH. [loHsAITHE O OMOJOTMYECKM Ba)KHBIX BELIECTBAX: JKHUPaX,
Oenkax, yriieBojax — U MX pOJIM B KU3HU 4YejoBeKa. MaTepuanbHOE €TUHCTBO
OpraHUYEeCKHUX U HEOPTraHUYECKUX COEIMHEHU.

KpeMHuuii, ero @u3nueckue M XUMHUYECKHE CBOWMCTBA, MOJIy4YEHUE U
npumenenne. CoeauHeHus KpeMHusi B mipupone. OOmiue mnpeacTaBieHus o0
okcuze kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIIOIB30BaHKUE B
ObITY, B IPOMBIIIIEHHOCTH. BaskHeIne cTpouTeIbHbIe MaTepUANIbl: KEpAMHKa,
CTEKJIO, IEMEHT, OeTOH, xene300eToH. [IpoOneMbl 6e30macHOro UCIOIb30BaHUS
CTPOUTEIBHBIX MaTEPUAIIOB B TOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3lioB HEOPTAHUUECKUX BEIECTB, CBOMCTB COJITHON KUCIIOTHI,
MIPOBE/ICHNE KaY€CTBEHHBIX PEAKIINI Ha XJIOPHUI-MOHBI ¥ HAOIOACHIE TPU3HAKOB
WX TPOTEKAHUsS, OMBITHI, OTPAXKAIOINE (PU3MUESCKUE U XUMUYCCKHE CBOMCTBA
TraJIOTEHOB M UX COEIMHEHUN (BO3MOXHO HMCIOJIb30BaHHUE BHUAECOMATEPUAITIOB),
O3HAKOMJIEHWE ¢ oO0pa3laMu XJOpPUIOB (TaJIOTE€HHU]IOB), O3HAKOMJICHHUE C
oOpasmamMu ceppl U €€ COEIMHEHUSMHU (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIEOMAaTEepHUANOB), HAOIIOIEHUE Tpoliecca OOyIIIMBaHU caxapa Mojl IeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCJIOThbl, HU3y4Y€HUE XHUMHUYECKHUX CBOWCTB
pa30aBIICHHOW CEpHOW KHCJIOTHI, TMPOBEICHHE KAueCTBEHHOM peakIuu Ha
cynbar-uoH U HaONIOJeHHEe TNpuU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C
¢uznueckumMu CcBOMCTBaMU a3oTra, (ocdopa W UX COENMHEHUN (BO3MOKHO
WCIIONb30BaHUE BHUACOMATEPHANIOB), OOpa3namMu a30THBIX H  (oCcHOPHBIX
yaoOpeHuid, MOoJaydyeHHe, COOHMpaHue, paclo3HABaHUE M HW3YYCHHE CBOWCTB
aMMUaKa, MPOBEICHNE KaUeCTBEHHBIX pEaKIuii Ha MOH aMMOHUA U (ocdar-uoH
U W3Y4YEHUE MPU3HAKOB UX MPOTEKAHUSI, B3AUMOJECHCTBUE KOHIEHTPUPOBAHHOMN
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A30THOM KHUCIIOTBI C MEAbI0 (BO3MOXKHO HCHOJIB30BAaHUE BHUIECOMATEPHUAIIOB),
M3y4YeHUE MOjeNIe KpHUCTANIMYEeCKUX PEemIETOK aimasza, rpadura, dysiepeHa,
O3HAKOMJIEHME €  TPOIECCOM  aJCOpPOIMU  PacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTUBOra3a, mojydeHue, cooupanue,
pacno3HaBaHWE W U3YYEHHUE CBOWCTB YNJIEKUCIOrO Ta3a, IIPOBEICHUE
Ka4eCTBEHHBIX pEeaKIIMil Ha KapOOHAT U CUIIUKAT-UOHbBI U U3YyUEHHE IPU3HAKOB UX
MPOTEKAHUSA, O3HAKOMIICHUE C MPOAYKIIMEW CHUIMKATHOM MPOMBIIUIEHHOCTH,
pEIICHUE SKCIEPUMEHTANBHBIX 3a]a4 M0 TeMe «BaKHeWIlne HEMETAIUIbl U UX
COCJTUHECHUS.

MeTtaiibl 1 UX COeIUHEHUS

OO0miasi XapakTEepUCTUKA XHUMHUYECKHX JJIEMEHTOB — METAJIOB Ha
OCHOBaHUU UX nojiokeHus B [lepuonnueckoi cuctemMe XUMUYECKUX AJIEMEHTOB
. . MenpaeneeBa u crpoeHus atoMoB. CTpoeHre MeTaioB. MeTannnueckas
CBSI3b U METAJUIMYECKas KPUCTAIUIMYECKash pElI€TKA. DIECKTPOXUMUUYECKUN Pl
HANPSDKEHUW MeTauioB. (PU3WYECKME W XUMHYECKHE CBOMCTBA METAJLIOB.
OO0mue crocoObl momydeHuss MeTauioB. [IoHSITHE O KOpPpO3WH METAaJlIOB,
OCHOBHBIE CIIOCOOBI 3alllUTHl WX OT Koppo3uu. CmiaBel (CTajib, YYTYH,
JIOpATIOMUHUHN, OpOH3a) U UX MPUMEHEHUE B OBITY M MPOMBIIIICHHOCTH.

[Ilenounbie MeTaIbL: oJIokeHUE B [leprognueckon cucTeMe XMMHYECKUX
snemeHToB J[. 1. MenaeneeBa, CTpO€HHME UX aTOMOB, HAXOXJICHUE B MPHUPOJE.
®u3nyeckre 1 XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpusl U Kaius). OKCUJIbI U
TUJIPOKCUNIBI HaTpusd U Kaius. [I[puMeHeHue WIEIOYHBIX METAIOB U HUX
COEIMHEHUM.

[[lenoyHO3EMENIBHBIE METAUIBI MAarHhuii W KAJIbLUU: IIOJIOKECHUE B
Ilepnonnueckoii cucreme xumuyeckux aneMeHToB 1. 1. MenneneeBa, ctpoenue
WX aTOMOB, HaxXOXJeHHE B mpupoje. Puzndeckue M XUMHUYECKUE CBOMCTBA
Marsus ¥ KaJblys. Baxxueime coeuHeHNs KalbIus (OKCHI, THAPOKCHU/I, COJIH).
JKécTKoCTh BOJIBI M CITIOCOOBI €€ yCTpaHEHUS.

AmoMyuHMI: nookeHne B llepuoguueckol CHCTEME XUMHYECKUX
anementoB /I. M. MenpaeneeBa, CTpOo€HHE aTOMa, HAXOXJICHHE B MPUPOE.
dusznyeckue W XUMHYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBa
OKCHJIa ¥ TUAPOKCHUJIA AJTFOMUHHUSL.

Kene3o: monoxkenue B lleprognueckor CUCTEME XUMHUYECKUX AJIEMEHTOB
. 1. MenpneneeBa, CTpO€HUE aTOMa, HAXOXKJACHUE B mpupone. Pusnyeckue u
XUMUYECKUEe CBOMCTBa xkene3a. Okcunbl, rujipokcuapl U conu xenesa (II) u
xenesa (III), ux cocra, cBOICTBA U MTOTyYEHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpasmaMyd METaUIOB M CIUIABOB, UX (PU3HUYCCKUMHU
CBOMCTBaMM, HW3y4YE€HHE PE3YJIbTATOB KOPPO3UU METAJIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJblIMsl U HATpUsl C BOAOW (BO3MOXKHO HCIIOJIb30BaHHE BUJIEOMATEPHAIIOR),
MICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS KEJIE3a B KUCIOPOE
(BOBMOXKHO ~ HCIOJIB30BAHUE BHUJEOMATEPUANIOB), MPHU3HAKOB IPOTEKAHUS
KAYECTBECHHBIX PEAKIM HA UOHBI: MAarHUs, KaJbLUs, ATFOMUHUS, [IMHKA, Kele3a
(IT) u xenesa (II1), menu (II), HabmroAEeHKE M ONTMCAHKE TTPOLIECCOB OKPAILIMBAHUS
IJJAMEHU MOHAMM HATpUsl, Kajlusd U KaJlblUs (BO3MOXHO MCIIOIb30BAHUE
BUJICOMAaTEPHAIIOB), HUCCIEOBaHME aM(OTEPHBIX CBOWCTB  THJIPOKCHA
ATOMUHUS U TUAPOKCU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME
«Baxxneunmme METAIIbI U UX COCTUHEHUS.

XuMHs U OKpPY:Ka0OUIas cpeaa
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BemectBa 1 Marepualibl B TTOBCEIHEBHOM KM3HU YEJIOBEKA. be3zomacHoe
WCIIOIb30BAHUE BEIIECTB U XMMUYECKUX peakiuid B ObITy. [lepBas momonrs npu
XUMHYECKUX 0KOTax U OTPABJICHUSIX.

XUMHYECKOE 3arps3sHEHUE OKpYXKarollen cpenl (peaenbHas 10mycTuMas
KOHIIEHTpalus BeuecTs, nanee — [1/1K). Ponb xuMuu B pelieHuu 3KOI0THYeCKUX
pooIeM.

Xumuueckuil IKCnepumenm:

u3ydeHue 00pas3ioB MaTepuaoB (CTEKIIO, CIJIaBbl METAJJIOB, MMOJIUMEPHBIE
MaTepHabl).

Mescnpeomemmuuie ceasu

Peanuzanms MexXnpeaMeTHbIX CBA3€H NPU M3YYEHWH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TAK U IOHATUH, SIBISIOIIMXCS CUCTEMHBIMHU JUISI OTACIIBHBIX IPEAMETOB
€CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHATHS: HAyYHBIN (DaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccuukalus, MNEPUOAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE, HU3MEPEHUE, MOJIEIb, SBICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOTOTHSI, MAaTePHUAITHI.

dusznka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIH],
W30TOIBI, PaJMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHUM 3apsif, TPOBOIAHUKH,
MOJIYTIPOBOJIHUKHY, JIUAJEKTPUKH, (DOTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€  COCTOSIHME€  BEIIECTBA, TIa3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pemeéTka, CIUIaBbl, (U3WYECKHE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, ITAHETHI, 3BE3/1bI, CONHILE.

buonorus: porocunres, apixanue, bmocdepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpANbl, TOPHbIE MOPOJBI,
M0JIE3HBIE NCKOIAaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

HNJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O ITPEAMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUASA

B memom pesynbraThl ocBoeHus oOydaromumucs ¢ 3IIP ydyeOHoro mpemmera
«XuMHS» COBIIAJAIOT C pe3yiabTaTaMud padoyell ImporpaMMbl OCHOBHOI'O OOIIIETO
obpazoBanus. Hanboee 3Ha4MMBbIMU SBIISTFOTCS:

JINMHHOCTHDBIE PE3VJIbTATBI:

MOTHBaIMs K 00YYEHHIO U LIeJICHANPABICHHON MTO3HABATEIbHON AESITEIbHOCTH;

YCTaHOBKAa Ha OCMBICJIEHUE JMYHOTO OIbITa, HAOMIOACHUN 3a XMMHUYECKUMU
JKCIIEPUMEHTAMU;

OpUEHTAallMsl HAa MpaBUia UHAUBUAYAIBHOTO M KOJJIEKTUBHOIO 0O€30MacHOrO
NIOBEJCHUS IIPU B3aUMOJECHCTBUY C XUMUYECKUMH BEIIECTBAMU U COCIMHEHUSIMY,

IPAKTUYECKOE U3yUeHHE Mpodeccuii 1 Tpyaa pa3iIudHOro poja, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHSI H3Yy4aeMoro IMpEeAMETHOrO 3HAaHMs (Hampumep, JadopaHT
XUMHYECKOTO aHaI13a);

YBOXEHUE K TPyAy MU pe3yibTaraM TPYAOBOU AESATEIbHOCTH; T'OTOBHOCTb K
OCO3HAaHHOMY MOCTPOCHHUIO JaNIbHEWIEH HHANBUIYaTIbHON TpaeKTOpUU 00pa30BaHus
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Ha OCHOBE OPHEHTHUPOBKH B MUpE Tpodeccrii u mpopeCcCHOHATBHBIX MPEIMOYTCHHH,
YBKUTEIHHOTO OTHOIICHUS K TPYLY;

OCO3HAaHHE CBOEr0 MOBEJACHUS C TOUKH 3PEHHUSI OMACHOCTH WM 0€30MacHOCTU
U1t ce0sl WU 17151 OKPY>KaroluX;

OCHOBBI DKOJIOTUYECKON KYIBTYPBhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIJIEHUS], TPUOOPETEHHE OIbITA SKOJIOTUYECKHA OPUEHTUPOBAHHON
HPaKTHYECKON AEATEIbHOCTH B KU3HEHHBIX CUTYaLIUsX;

OCO3HAHHE TOCIEACTBHA W HEMPHUSITHE BPEAHBIX MPHUBBIUEK (yMOTpeOIeHus
QJIKOTOJISl, HApPKOTHKOB, KypeHHs) M HWHBbIX (GopM Bpeaa miasi (PU3NYECKOTO U
IICUXHUYECKOTO 37I0POBbS;

NPUHATHE PEIICHUH B )KU3HEHHOU CUTYyaIlul Ha OCHOBE MEPEHOCA MOTYIeHHBIX
B Xozne oOydeHus 3HAHUI B AaKTyaJbHYIO CHUTYyallMiO0, BOCIOJHATH Je(UIUT
uH(pOpMaLINH;

TOTOBHOCTH OTOMpATh U MCIIOJIb30BATh HYKHYIO0 HH(POPMALIUIO B COOTBETCTBUU
C KOHTEKCTOM JKU3HEHHOU CUTYalluu.

METAIIPEJMETHBIE PE3VJIbTATHI
Ogi1aieHUe YHHBEPCATbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMY AeHCTBUSIMM:
BBISIBIIATH IPUYMHBI U CIEICTBUS MPOCTHIX XUMUYECKUX SIBIICHUH;

OCYIIECTBJISITh CPaBHEHUE, KIACCU(PUKAIMIO XHMHUYECKUX BEIIECTB II0
3aJJaHHBIM OCHOBaHHUSM U KPUTEPHUSAM ISl yKa3aHHBIX JIOTHUECKHUX OTepalluii;

CTPOUTh JIOTMYECKOE CYXIEHUE II0CIEe MPEIBAPUTEIBHOIO  aHAJIM3a,
BKJIIOYAIOILIEE YCTAaHOBJIEHUE IPUUUHHO-CIIEICTBEHHBIX CBSI3EH;

BBISIBJIATh JePUIMTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX IJIsi pEelIeHUs
NOCTABJICHHOW 3a/a4yM; NpeoOpa3oBbIBATh MH(OPMALIMIO U3 OIHOTO BUAA B JPYrou
(TabnuIly B TEKCT U TIp.);

CO03/1aBaTh, IPUMEHSThH U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJIETTU U CXEMBbI
JUIS pelieHusl y4eOHbIX U TTO3HABATENIbHBIX 33/1a4 ¢ TOMOUIBIO ME€arora;

C MOMOIIBIO MeJarora MNPOBOAUTH XUMUYECKUMN OTBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUIl YCTAQHOBJIEHUS OCOOEHHOCTEH OOBbEKTa HW3y4eHHUs, NPUUYUHHO-CIEICTBEHHBIX
CBsI3el U 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

C MOMOUIBIO TEIarora WiM CaMOCTOATENbHO (HOpMYyITHpoBaTh 00OOLICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO HAOIONEHUS, OIIbITA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE XHMHUYECKHUX TMIPOLIECCOB U UX
NOCJIE/ICTBUS;

UCKaTh WJIM OTOMpaTh MH(MOPMALMIO WIM JAHHBIE M3 MCTOYHHUKOB C yUETOM
peIoKEHHON yueOHOM 3a/1auu U 3a/IaHHBIX KPUTEPUEB.

OsBaaaenue YHUBEPCAJTBHBIMU yu4eOHbIMH KOMMYHHMKATHBHBLIMH
JAeHCTBUSIMH:
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OpraHU30BbIBATh YUEOHOE B3aUMOJICHCTBUE B rpyIine (OnpenesTh oO1ue e,
pacnpenensaTh poiu, JOroOBapuUBaThCA JIPYT C IPYTOM U T. 11.).

C IOMOIIBIO NIEAArora Uik CaMOCTOSITEIIBHO COCTABIIATh YCTHBIEC U IMCbMEHHBIE
TEKCTbI C MCIOJIb30BAHUEM WILTIOCTPATUBHBIX MATEPUAJIOB JJIsl BBICTYIUICHUS TEpPE]T
ayIuTOpHUE;

OpraHU30BbIBaTh YYEOHOE COTPYIHUYECTBO W COBMECTHYIO JESATEIHHOCTH C
YUYHUTEIEM U CBEPCTHUKAMU;

paboTaTh UHAUBUIYAIHHO U B TPYIIIE: HAXOUTH OOIIee PEIICHUE U pa3peliaTh
KOH(JIUKTHI HA OCHOBE COTVIACOBAHUS TIO3UITUN U yUeTa HHTEPECOB;

dbopMyIMpoOBaTh, ApPryMEHTHPOBATH U OTCTaUBATh CBO€ MHEHHE;

OIICHMBATh KAY€CTBO CBOETO BKJIaJa B OOITUI MPOAYKT, MPUHUMATh U Pa3AeiIsiTh
OTBETCTBEHHOCTD U MPOSBIISITh TOTOBHOCTh K MPEAOCTABICHUIO OTYETA MEPE]T TPYIIION.

OBiaeHne yHMBEPCATbHBIMHM Y4eOHBIMH PeryJIsiTUBHBIMH 1eHCTBUSIMU:

oOHapyxuBaTb M (POPMYIUPOBATh Y4YEOHYIO MPOOJIEMY, ONpPENEATh LENb
y4eOHOM JIeITeIbHOCTH;

BJIAJICTh OCHOBAMU CAaMOKOHTPOJIS, CAMOOLICHKH, NPUHATUSA pELICHUU U
OCYLIECTBJIEHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM U MMO3HABATEIBHOMN AESATEIbHOCTH;

COOTHOCHUTHb CBOM JCHCTBHS C IUIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEU JEATENIBHOCTU B IPOLIECCE JOCTHUKEHHS PE3yJsibTara, OINPEIeIATh
cnocoObl  JIEWCTBUA B paMKax MPEIOKEHHBIX YCIOBUM M TpeOOBaHMUIA,
KOPPEKTUPOBATH CBOU JICICTBHS B COOTBETCTBUU C N3MEHSFOIIEHCS CUTYyallUEeH;

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeUIaraTh IUIaH €€ U3MEHECHUS;

NPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPH PEHICHUH y4eOHOU
3a/1a4H;

MOHUMATh TMPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbli pe3yibTaT
NEATEIIbHOCTH,

ONpEAeNATh MO3UTUBHBIE U3MEHEHUS U HAITPaBIICHUs, TPEOYIOIIKEe JanbHeNIIen
paboTHI;

OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €I0 MHEHHIO.

IMPEAMETHBIE PE3VIJIbTATHI

B cocraBe mnpenMeTHBIX Ppe3yJbTATOB 10 OCBOCHHMI) 00§13aTEJIbHOIO
COePKaAHUSl, YCTAHOBJEHHOI0 /JAHHOW NPUMEPHOl padoyeld NPOrpamMmo,
BbIICJISAIOT:

Hay4YHbIC 3HAHUS, yMEHHS U CTIOCOOBI IEHCTBUMN, CICTTU(PUIECKHE 1T yIeOHOTO
npeaMera «XHUMUS», BUAbl ACATEIBHOCTA IO MOJIYYEHHIO HOBOTO 3HAHUS, €r0
UHTEpIpETalUU, MPEeoOpPa30BaHUI0 U IPUMEHEHUIO B PAa3JIMYHBIX YYEOHBIX U HOBBIX
CUTyalUsIX:

* MPEIACTABJIECHUE O 3aKOHOMEPHOCTIX M IO3HABAEMOCTH SIBJICHUM MPUPOIBI,
MOHUMaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHYECKON HAayKd Kak o00JiacTh
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COBPEMEHHOIO0 €CTECTBO3HAHHUS, KOMIIOHEHTAa OOIIeH KyJIbTypbl U MPAKTHUYECKOU
NESATEIbHOCTH 4YEJIOBEKa B YCIIOBHUSX COBPEMEHHOrO OOIIECTBAa; MOHUMAaHUE MECTa
XUMHH CPEIU APYTUX €CTECTBEHHBIX HAYK;

* BJIaJICHUE OCHOBAMU MOHATUIHOIO armnapara i CAMBOJIMYECKOTO SI3bIKa XUMUH
JUIst  cocTaBiieHus: (OpMylT HEOPraHUYECKHUX BEIIECTB, YPABHEHUM XUMHUYECKHUX
peakuii (C Omopod Ha aJropuT™M YYeOHBIX JEWCTBUIA); BIAJICHHE OCHOBAMHU
xumuueckort HomeHkarypbl (IUPAC u TpuBHaNbHOI) U YMEHHE UCTIONB30BATh €€ IS
penieHus yueOHO-03HABATENbHBIX 3a/1a4 C TOMOIIBIO YUUTEIISI; YMEHUE UCIIOJIb30BaTh
MozieNu 1Ji1 OOBSICHEHUSI CTPOCHUSI aTOMOB M MOJIEKYJ 10 aJITOPUTMY C OMOPOW Ha
ONIPEACIICHUSI;

* MPEJCTABICHUE O CUCTEME XMMHUYECKMX 3HAHMM M YMEHHME C IOMOIIbIO
YUUTEIA TPUMEHATh CUCTEMY XMMHAYECKUX 3HAHUW JJIsI YCTAHOBIICHUS B3AUMOCBS3EN
MEXJly W3YYCHHBIM MaTEpUAIIOM U IPU IIOJYYEHUHU HOBBIX 3HAaHHMM, a TAKXKE B
IpolLiecCe BBHIMOTHEHUS YUEOHBIX 3aJJaHUN U TIPU paboTe C UCTOYHUKAMU XMMUYECKOU
uH(popmalum, KOTopas BKIIOYAET:

BAKHEUIIINE XMUMUYECKHUE MOHATHS: XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYIIA,
BEILECTBO, MPOCTOE M CIIOXKHOE BEIMIECTBO, OJHOPOAHAS W HEOTHOPOIHAS CMECH,
OTHOCHUTEJIBHBIE ATOMHAs M MOJIEKYJSIpHAs MacChl, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJSIPHBIM 00BbeM, OKCHJ, KHUCJIOTAa, OCHOBAHHUE, COJIb (CpeaHsis),
XUMUYECKasi PpEaKUHs, PEAKIUU COCOUHEHHUS, PEAKIUU pa3JIOKECHUS, pPEeaKuuu
3aMelIeHus, peakiuu oOMeHa, Ter1oBoi 3 EKT peakiivu, 3K30- U SHIO0TEPMUYECKUE
peaxkuuu, pacTBOp, MacCoOBasl I0JISI XUMUYECKOTO JIEMEHTA B COCIMHEHNH, MACCOBas
JI0JISI ¥ IPOLICHTHAS KOHIIEHTPALMS BELIECTBA B PACTBOPE, PO aTOMa, SIEKTPUIECKUI
CJIOM aroma, aTOMHasi OpOUTallb, PAIMyC aTOMa, BAJIEHTHOCTb, CTENIEHb OKHUCIICHHUS,
XUMHYECKAs CBA3b, JEKTPOOTPHULIATENILHOCTD, MOJSAPHAS U HEMOISPHAS] KOBAaJICHTHAS
CBS3b, MOHHAs CBSI3b, METAJUIMYECKAsl CBS3b, KPUCTAJUIMYECKAS pelleTKa (aToMHasl,
WOHHAs, METAJUIMYECKasi, MOJIEKYJsipHasi), MOH, KaTHOH, aHWUOH, AJIEKTPOJIUT U HE
ANIEKTPOJIUT, DJCKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUh HOHHOTO OOMEHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM, OKHCIUTEIb UM BOCCTAHOBUTEIND,
OKHUCJICHUE W BOCCTAHOBJICHUE, IEKTPOIN3, XUMUYECKOE PaBHOBECHE, OOpAaTUMBIE U
HEOOpaTUMbIC PEaKIMH, CKOPOCTh XMMHYECKON pEeakIuu, KaTajlu3aTop, MpeaeibHO
nonyctumasi koHueHntpauus (I11K), koppo3ust MeTamioB, CIiaBbl;

OCHOBOIIOJIaralOIIe€  3aKOHbl ~ XMMHMHU:  3aKOH  COXPaHEHHMs  Macchl,
[lepuognueckui 3axkoH JI. M. MengeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazpo;

TEOPUH XUMHUH: aTOMHO-MOJIEKYJISIDHAS TEOPHS, TEOPHUS SIEKTPOIUTHYECKON
JUCCOLMALINY, a TaKXKe MPEJICTABICHHS O HayYHbIX METOAAX MO3HAHUS, B TOM YUCIIE
AKCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX METOAAX MCCIICIOBAHUS BEIIECTB U U3YyUCHUS
XHMHUYECKUX PEAKIIUN;

* MPEACTABICHUE O MEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX
AJIEMEHTOB (panycC aToMa, JIEKTPOOTPHUIIATEILHOCTD ), TPOCTHIX U CIIOXKHBIX BEIICCTB

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUUNAJIbHOE BIOPKETHOE OBLLLEOBPA3OBATEJIbHOE 25.02.25 12:10 CepTudukat 4D6400B51F3B841AC046C9DBB02556D7
YYPEXXAEHUE CPE1HAA OBLUEOBPA3OBATE/IbHASA LLIKOJIA N29 (MSK)
I.HOBOAJITAUCKA ANNTANCKOIO KPASl, lobauesa NanuHa MBaHoBHa, AnpexkTop




OT TIOJIO’KEHHUS 31eMeHTOB B [leprnonnueckoit cucteme (B MaJIbIX MEPUOIaX M TIIABHBIX
MOJrPyNIax) 1 AJIEKTPOHHOTO CTPOSHUS aTOMa; YMEHUE OOBSICHATH CBSA3b MOJIOKCHUS
aneMeHnTa B Ileproguyeckoil cUCTeME C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsj sapa, 00IlIee YUCIO IEKTPOHOB),
pacrmpenesieHueM dJIEKTPOHOB 1O YHEPTETHYCCKAM YPOBHSIM aTOMOB TIEPBBIX TPEX
MIEPHUOOB, KA U KaJbIINS; KIIACCU(PHUITUPOBATH XUMUYECKHUE AIEMEHTHI C OITOPOI Ha
ornpezeseHus: PU3NIECKOTro cMbIciia HU(POBBIX JaHHBIX MEPUOJUUECKON TAOIHIIbL;

* yMEHHE KJIAaCCU(UIIUPOBATh XUMHUUYECKUE DJIEMEHTBHI, HEOPTaHUYECKHE
BEIECTBA U XUMHUYECKUE PEAKIIUU C OTIOPON HA CXEMBI; ONPEEIATh BAJICHTHOCTh U
CTENIEHb OKHCIICHUS XHMHUYECKUX OJJIEMEHTOB, BHJI XUMHUYECKOW CBSI3U M THUI
KPUCTAJUTMYECKON CTPYKTYPhI B COCTMHEHUSIX, 3apsI]T HOHA, XapaKTEP CPEIbl B BOJAHBIX
pacTBOpax BEMIECTB (KUCIOT, OCHOBAaHWM), OKHUCIUTEIb W BOCCTAHOBUTENIH IIO
ANITOPUTMY yUEOHBIX ACUCTBUM;

* YMEHHUE XapaKTepU30BaTh C OMOPOW Ha cxemy (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBA MTPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJOPOI, TpaduT, aiMa3, KpeMHHUH, a30T,
dochop, cepa, Xa0p, HATpHUHA, Kaaul, MArHUHN, KaJbIHWH, aTIOMHHHUH, XXEJIE30) H
CJIOHBIX BEILIECTB, B TOM YHCJIE UX BOIHBIX PACTBOPOB (BO/A, aMMHAK, XJIOPOBOIOPO/I,
CepOBOAOPOA, OKCHABI M TUApoKcHAbl MeTaiuioB I - ITA rpymnn, amtomunms, meau (1),
nuHka, xene3a (I u II1), okcunpr yrnepona (11 u IV), kpemuus (IV), azora u docdopa
(IIT u V), cepot (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas, (ocdopHasi,
yrojibHas, KpEMHHEBas KHCJIOTa M WX COJIM), ONHUCBHIBATH C OINOPOW Ha IUIaH |
KIJTFOYEBBIE CIIOBA; YMEHUE TIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT HMX COCTaBa M CTPOECHUS IOCJE MPEABAPUTEIHLHOIO aHalIu3a TMOJ
PYKOBOJICTBOM Il€[larora, MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HX CBOWMCTB,
BO3MOXKHOCTh TIPOTCKAHUS XHMHUYCCKUX MPEBPAIICHUA B Pa3IUYHBIX YCIOBHSX,
BIIMSTHUE BEIIECTB U XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO
IPUPOJIHYIO CPENy;

* YMEHHE COCTaBJIATh MO O0pa3ily, CXeMe, aITOPUTMY Y4YeOHBIX EHCTBHMA
MOJICKYJIIpHBIE M WOHHBIC YpaBHEHHUS pEakmuii (B TOM YHCIIC PEaKIMii MOHHOTO
oOMEHa M OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi), HIUTFOCTPUPYIOITUX
XUMHUYECKAE CBOMCTBA M3YUYEHHBIX KJIACCOB / TPYIIT HEOPTaHWYCCKHX BEIICCTB, a
TaK)Ke MOITBEPKAAFOIINX TCHETHUECKYI0 B3aMMOCBSI3h MEXKTy HIMU;

* YMEHHUE BBIYHUCIATH OTHOCUTEIHHYIO MOJICKYISPHYIO U MOJSPHYIO MAcCChI
BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO JIEMEHTa B COCAMHEHUH, MaCCOBYIO OO
BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00bEM Ta30B C OMOPOIl Ha
oOrmue GopmMynbl; yMEHHE TPOBOUTH PACUYETHI IO YPABHEHHSIM XUMUYECKUX PEaKIIUN
U HAXOJUTh KOJIMYECTBO BEHIECTBA, OOBEM M MacCy pEarcHTOB WM MPOAYKTOB
peaKiyu ¢ ONopoit Ha oOpaszell, AITOPUTM YUEOHBIX JIEHCTBUIA;

* BIAJCHUE OCHOBHBIMH METOJAMU HAYYHOTO TO3HaHUS (HAOIIOACHHUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTUPOBAHNE) MIPU U3YUYCHUH BEIIECTB U XUMUYECKHUX
SBIICHUHA C ONMOpPOH Ha alropuT™M YYeOHBIX JCHCTBUIN; yMEHHE CQOPMYITHPOBATH
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npoOJieMy W MPEUIOKHUTh IyTH €€ PEIICHUsI C IMOMOINBI0 Tearora; 3HaHUEe OCHOB
Oe3omacHO pabOThl ¢ XWMHYECKUMHU BEIIECTBAMHU, XHUMHUYECKOW TIOCYIOH U
1ab0paTopHBIM 000PYIOBAHUEM;

* HaJgU4We TMPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUS M  OCYIICCTBICHUS
CIEIYIOMMNX XUMUYCCKHX OJKCIEPUMEHTOB IO PYKOBOJICTBOM YYHUTENIS C
00CyXIeHHEM TIJIaHa Pa0OTHI MM COCTABIICHUEM TaOJHIIbI:

U3ydyeHUe H OMucaHue (U3NYSCKUX CBOWCTB BEIICCTB; O3HAKOMJICHHE C
(GU3HUECKUMU U XUMHYECKUMU SBJICHUSMH,

OTIBITHI, WJUTFOCTPUPYIONITHE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEAKIIN;

U3y4eHUE CIIOCOOOB Pa3/ICIICHHs CMECEH;

MOJTyYeHHEe KHCIIOPOa U U3yYEHHUE €T0 CBOMCTB;

MOJTy9E€HHUE BOAOPO/Ia M M3yUYCHUE €T0 CBONCTB;

MOJTyY€HHE YIIIEKUCIIOTO Ta3a U U3y4YEeHHUE €0 CBONCTB;

NOJTy4YCHHE aMMHUaKa U N3yueHHUe ero CBOICTB;

MIPUTOTOBJICHUE PACTBOPOB C OIMPEAECICHHON MacCOBOM J0JIEN PaCTBOPEHHOIO
BEIIECTBA;

MCCIICZIOBAHUE W OINHMCAHWE CBOWCTB HEOPTAaHMUYECKHX BEHICCTB PA3TMYHBIX
KJIACCOB;

MPUMEHEHNE WHANKATOPOB (JIaKMyca, METUJIOpamka U (eHondraienna) s
OTIpeNICIICHHSI XapaKTepa Cpe/bl B paCTBOPAX KUCIIOT U IICIIOUEH;

U3yYCHHUE B3aWMOJCUCTBHS KHCIOT C MeETallaMH, OKCHJIAaMH METaJlJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4Y€HHEe HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJJHOTO MeTalljla IPYTHM U3 pacTBOpa COJIH;

uccienoBanue aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U ITUHKA,

pEelIeHHEe OKCIEPUMEHTAIBHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCIMHCHHIN;

peIIeHHEe OKCIIePUMEHTAIBHBIX 3a7ad 10 TeMe «DJIeKTPOIMTHYCCKAs
JIICCOTIMATIHSIY,

pelIeHre dKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeilmme neMeramibl U uX
COCTUHCHHSI,

pelIeHNe IKCIEPUMEHTATBHBIX 33/1a4d Mo TeMe «BakHeimme MeTtaimsl U ux
COCTUHEHHUSIY,;

XAMHUYECKHE OKCIIEPUMEHTHI, WJUTFOCTPUPYIONINE TPU3HAKK TMPOTEKAHUS
peaKiyii HOHHOTO OOMEHa;

Ka4eCTBEHHBIC PEAKIIUU HA TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI:

XJIOpUI-, OpOMUI-, HOTUI-, CylIb(dat-, hocdar-, KapOOHAT-, CUITUKAT-aHHUOHBI,
THIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHus, KajbIvs, aJlOMUAHUS, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TMPEACTABIATh pPE3yJabTaThl dJKCIEpUMEHTa B (opMe BBIBOJIOB,
J0Ka3aTeNIbCTB, TPAaUKOB M TAOTHUI] ¥ BBISIBIISITH SMITMPUYECKUEC 3aKOHOMEPHOCTH;
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* BIQJCHUE TpaBUJiaMu O€30MaCHOrO  OOpallleHUs] C  BEIEeCTBaAMHU,
WCITOJIb3yEMBIMHU B TIOBCETHEBHOW JKM3HU, a TAKXKE MPABUIAMH TOBEACHHS B IEIIAX
cOepexeHusl 3I0pOBbsi U OKpY)KAIOIIEH NPUPOTHON Cpelbl; MOHMMaHUE Bpena
(OTTacHOCTH) BO3CHCTBUS Ha YKHMBBIC OPTaHU3MbI OIMPEICICHHBIX BEIICCTB, a TAaKKe
CrIocOOOB YMEHBIIICHUS W MIPEAOTBPAIICHHS] UX BPEIHOTO BO3ACHCTBUS; IIOHUMAHUE
3HAYEHUS KUPOB, OCIIKOB, YITICBOJIOB ISl OPTaHU3Ma YETIOBEKA;

* BJAJICHHE OCHOBAMH XHUMHYECKOH TpaMOTHOCTH, BKJIIOYAIONIECH YMEHHE
NPABWJIHBHO HCIIONB30BaTh HM3yYEHHBIC BEIIECTBA W MaTepHayibl (B TOM 4YHUCIE,
MUHEpaIbHBIE YIOOPEHUS, METAIUIBI U CIUIABBI, MPOIYKTHI IEPEPAOOTKH TPUPOTHBIX
UCTOYHUKOB YTJIEBOAOPOAOB (YIJisi, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SMCTBE, HAa MPOU3BOACTBE, YMEHHWE MPUBOIUTH MPUMEPHI MPABUILHOTO
WCITOJIb30BAHMS M3yUYEHHBIX BEIIECTB M MATEPUAJIOB,;

* YMEHHE YCTAaHABJIMBATh CBA3U MEXK/y PEaIbHO HAOIIOJaeMbIMH XUMUYECKUMHU
SBIICHUSIMU W TIPOIIECCAMHM, TPOUCXOAAIIMMUA B MaKpo- U MHUKPOMHpPE, OOBICHITH
MPUYUHBI MHOTOOOpasus BEMIECTB, YMEHHE WHTETPUPOBATh XUMHUCCKUE 3HAHUS CO
3HAHUSMU JAPYTUX YUYEOHBIX MPEIMETOB C TTOMOIIBIO ME/Iarora;

* TpeacTaBieHue o cdepax nmpodhecCHOHATBHON NESTENIBHOCTH, CBI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHIX
XUMUYECKOW HAyKH; HAJIWMYAe ONbITa paldOThl C Pa3IMYHBIMH HCTOYHUKAMU
UHpOpMAIMK 110 XUMHH (HAYYIHOTIOMYJISIpHAs JINTEpaTypa, CIOBApH, CIPABOYHUKH,
UHTEPHET-PECYpChl) C OIMOPOW Ha alTOPUTM: YMEHHE OOBEKTHBHO OIIEHHUBATh
nH(}OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMCHCHHH.
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HOPMbI OLIEHNUBAHUSI

OueHuBaHue pPe3yjbTaTOB 00y4eHHS 110 XUMHUU

OueHnnBaHue yCTHOTO OTBeTa

Orenka «5»:

- OTBET IOJIHBIM U MPABUJILHBIA HA OCHOBAHUH U3YyYECHHBIX TEOPH;

- MaTrepuall MU3J0XKEH B OIPEJCICHHON JIOTMYECKON IOCJIeI0BaTeIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

- OTBET CAMOCTOSITCIbHBIM.

Onenka «4»:

- OTBET IOJIHBIN U MPAaBUILHBIM HA CHOBAHWU U3YYEHHBIX TEOPHUH;

- MaTrepuall U3JIOKEH B OMPEACICHHON JIOTHYECKON MOCIEA0BATEIbHOCTH, TTPU
ATOM JOMYIIIEHbI ABE-TPU HECYIIIECTBEHHbBIE OIIMOKHU, UCTIPABICHHBIE 110 TPEOO BAaHUIO
YUUTEIA.

OrneHka «3»:

- OTBET MOJIHBIM, HO MPHU PTOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET
HEIIOJIHBIM, HECBSI3HbIN.

OrneHka «2»:

- MpU OTBETEe OOHAPYKEHO HETMIOHMMaHUE yYaIluMCsS OCHOBHOTO COJEp KaHUS
y4eOHOTO MaTepuaia Wi JOMYIIEHBI CYIECTBEHHBIC OMMUOKHA, KOTOPHIE y4a IIHICs
HE MOYKET UCIIPABUTh IIPH HABOMSIIMX BOIIPOCAX YUUTEIS, OTCYTCTBHUE OTBETA.

4.6.2. OueHka IKCNEPUMEHTAJIBHBIX YMEHUMH

- O11eHKa CTaBUTCSI HA OCHOBAaHUM HAOIOJIEHUS 32 YUAIIMMUCS U TUCbMEHHOTO
oTyera 3a padory.

OrneHka «5»:

- paboTa BBINOJHEHA TOJHOCTHIO W TMPABWIBHO, CHEJIAHBI MPABUIbHBIC
HaOJIFOIEHNS Y BBIBOBI;

- DKCIIEPUMEHT OCYIIECTBIICH IO TUIAHY C YYETOM TEXHUKH O€30MMacHOCTH
paBujl pabOTHI C BEIIECTBAMU U 000PYIOBAHUEM;

- MPOSIBICHBI OPraHU3AIMOHHO-TPYOBBIE YMEHUS, MTOIIEPKUBAIOTCS YUCTOTA
pabouero MecTa 1 MOPSAI0K (Ha CTOJIe, SKOHOMHO HCIIOIB3YIOTCS PEaKTUBBI).

Orenka «4»:

- paboTa BBIMOJHEHA NPaBUIIBLHO, CJEJIaHbl NpPaBUJIbHbIC HAOMIOACHUS U
BBIBOJIbI, HO MPH 3TOM SKCIEPUMEHT IPOBEACH HE IOJIHOCTHIO WM JIOIMYIICHBI
HECYIIECTBEHHBIC OIMOKH B pabOTE ¢ BEIIECTBAMH M 000PY/I0BAHHUEM.

Ornenka «3»:

- paboTa BBINOJHECHA MPAaBUJIBHO HE MEHEE UeM HAIOJOBHHY WIIM JOMYIICHA
CYIlIECTBEHHAs] OIIMOKAa B XOJI€ ODKCIIEpUMEHTAa B OOBSCHEHHH, B OGOPMIICHUU
paboThl, B COOJIOEHNUU MIPABUJI TEXHUKHU O€30MaCHOCTH Ha pabOTe C BEIIECTBAMU U
000pyIOBaHUEM, KOTOpPAasi UCMPABISAETCS MO TPEOOBAHUIO YUUTES.

OrneHka «2»:
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- JIONyIIEHHI B¢ (U Oojiee) CyIIeCTBEHHbIE OIIMOKHU B XO/I€: IKCIEPUMEHTA,
B 00BsCHeHHMH, B o(opmiiecHMH pabOThl, B COOJIONCHHWHM TPABWJI TEXHUKUA O€3
OMACHOCTH TpHU paboTe ¢ BEIIECTBAMH U OOOPYIOBaHHUEM, KOTOPBIC y4YaIlIUHCSA HE
MOKET UCTIPABUTH JIaXkKe M0 TPeOOBAHUIO YUUTEIS;

- paboTa HE BBINOJHEHA, Y YYallerocss OTCYTCTBYET 3KCIEPUMEHTaIbHBIC
YMEHHUS.

4.6.3. OnleHka yMeHM peliaTh pacyeTHbIe 3aJ1a4H

Ouenka «5»:

- B JIOTHYECKOM pPACCYKJCHUU M PEIICHWH HEeT OmMOOK, 3ajada pelIeHa
palMoOHAJILHBIM CIIOCOOO0M;

OueHka «4»:

- B JIOTUYECKOM PACCYKJEHUU WM PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO
3a/laya pelieHa HepalMoOHAIbHBIM CIIOCOOOM, WIIM JOMYIIEHO He Oojee NaByX
HECYIIECTBEHHBIX OIIHUOOK.

Ouenka «3»:

- B JIOTUYECKOM PACCYKJEHHWU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIIEeHA
CYLIECTBEHHAs OLIMOKA B MaTEMaTHUECKUX pacyeTax.

Ouenka «2»:

- IMEETCA CYIIECTBEHHBIE OIIUOKHU B JJOTUYECKOM PACCYKJACHUU U B PEUICHUMU.

- OTCYTCTBHE OTBETa Ha 3aJIaHUE.

4.6.4. OueHka NMCbMEHHbIX KOHTPOJIBHBIX PadoT

Onenka «5»:

- OTBET MOJHBIA U MPaBUJIbHBIN, BO3MOXHA HECYIIIECTBEHHAs OIIMOKA.

OneHka «4»:

- OTBET HEMOJHBIN WU JAOMYIIEHO HE 0oJiee JIByX HECYIIECTBEHHBIX OIIMOOK.

Ouenka «3»:

- paboTa BBIIOJIHEHA HE MEHEE YeM HaIoJIOBUHY, JOIYIIeHa O/IHA CYIECTBEH
Has OIIMOKA U MIPU ATOM JIBE-TPU HECYIIIECTBEHHBIE.

OneHka «2»:

- paboTta BBINOJHEHA MEHBIINE YEM HAMOJOBUHY WM COJEPKHUT HECKOIBKO
CYILIECTBEHHBIX OIIHOOK.

- paboTa HE BBITIOJTHEHA.

[Ipu oreHKe BBHITIOJHEHUS MHUCHMEHHOW KOHTPOJIBHOW pPabOThl HEOOXOTUMO
YUUTBHIBATh TPEOOBAHUS €AMHOTO OpPorpaduyecKoro pexruma.
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HaumenoBauue KosmmuecTBo yacos
Ne DJIeKTPO
pa3zesioB u TeM KouTtpoJsbHbie IpakTnyeckue
n/n Bceero 00pa3oBa
NporpamMmMsbl padoThI padoTsbI
Pasnen 1. IlepBoHayasibHble XUMHYECKHE MOHATHS
XuMUs — BaKHAsI
L1 00JIaCTh €CTECTBO3HAHMS 5 0 5 bubnmore
' U TIPaKTUYECKOM https://m.e
NeSITEIbHOCTH YeJIOBEKa
12 BemntecTBa 1 xumnueckue 15 | 0 Bubnuore
' peaxin https://m.e
Hroro no pazneny 20
Pasnen 2. BaxxHeiilue npeacraBuTeId HEOPraHMyeCcKMx BelecT
21 Bo3ayx. Kucnopon. 6 0 0 bubnuore
' [MonsTre 00 OKCHIAX https://m.e
29 Bonopon.ITonsitue o g 0 1 bubnumore
' KUCJIOTaX U CONSAX https://m.e
23 Bona. PactBopsi. 5 1 | bubnmore
' [TonsiTue 06 OCHOBaHUAX https://m.e
OCHOBHBIE KJIaCCHI
bubnmore
24 HEOPraHUYECKUX 11 1 1
. https://m.e
COETMHEHHI
Hroro no pazneny 30

Pasnen 3. Ilepuonnuecknii 3akon u Ilepuoguyeckas cucrema xumudeckux 1emenToB JI. U. MenaeseeBa.

XumMuyeckas cB3b. OKHCINTENbHO-BOCCTAHOBUTEIbLHBIE pe€aKkumn

[Teprognyeckuii 3aKoH U
[Iepunonmueckas cucrema

Bubnuore
3.1 XUMHYECKUX DIIEMEHTOB 7 0 0
https:/m.e
. . Menneneena.
CrpoeHnue aroma
XUMHYECKas CBSI3b.
39 OKUCIUTEIBHO- g i 0 Bubnuore
' BOCCTAQHOBUTEJIbHbBIC https://m.e
peaKuuu
Bubnuore
Hroro no pazneny 15
https:/m.e
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PesepBHOE Bpemst 3 0 0 bubmore

P P https:/m.e

OBUIEE KOJIMYECTBO 68 4 s
YACOB IIO ITPOI'PAMME
9 KJIACC
HaumenoBanue KosimuecTBo yacos
Ne 1
w/n Pa3iejioB U TEM Beero KonTpoabubie IIpakTH4eckune o6
NporpamMMmsl padoTsbI padoTsbl
Pasnes 1. BerecTtBo M XMMHYeCKHE peaKIUH
[ToBTOpEeHue u
11 yriyOneHue 3HaHun 5 { 0 bu
' OCHOBHBIX Pa3/elioB http
Kypca 8 kiacca
OcHOBHBIE
buc
1.2 3aKOHOMEPHOCTH 4 0 0
. http
XUMUYECKUX PeaKlnuid
DNEKTPOTUTHYECKAS
ccoluarusi.

13 Aucconranusi 8 1 1 buc
XVMUYECKUE PEeaKINH B http
pacTBopax

Hroro no pazneny 17
Pasnen 2. HemeTanibl M UX COeIUHEHUS
OO01as xapakTepucTHKa Eut
2.1 XUMHYECKHUX BIIEMEHTOB 4 0 1 "
http
VIIA-rpynmnsl. ["anorenst
OO6m1ast xapakTepucTUKa

9 XUMHYECKHX BHeMeHTO]f 6 0 0 Bu¢
VIA-rpynnsl. Cepa u eé http
COCJIMHEHUS
OO6mr1ast XxapakTepuCcTHKa

€CKHX 2JIEMEHTO

23 XUMHUYCCKHUX IIIEMECHTOB 7 0 | buc
VA-rpynnsl. A3or, http
dbocdhop u ux coeMHEHUS
OO6m1ast XxapakTepuCTHKA Eut

2.4 XUMHYECKHUX JIEMEHTOB 8 1 2 htlf
IVA-rpynnsl. Yrepon u P
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KpPEMHUU U UX
COCJIMHEHUS

Hroro no pazneny 25

Pazgen 3. MeraJibl M MX COeAMHEHUSA

OO6mwme cBoiicTBa
3.1 HMe CBOHCTS 4 0 0 B
METAJUIOB http
Baxwuerimme meTtamibl U buc
3.2 16 1 2 "
UX COCAUHEHUA http
Uroro no pazaeny 20

Pasnen 4. Xumus u oxkpy:kawmas cpeaa

41 BemiectBa u marepuansl B 3 0 0 buc
' JKU3HU YeITOBEKa http
Hroro no pazaeny 3
Pe3epBHOE Bpems 3 0 0 bu

http
OBIIEE KOJIMYECTBO 68 4 ;
YACOB I10 ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KosmvecTBo yacos DJICKTPOHHBIE
1| Hara uudgposbie
/ Tema ypoxa KonTpoabHble IIpakTHyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Ponb xumuu B Bbubmuoreka [IOK
1 JKU3HU 4yesoBeka. Tena u 1 0 0 01.09. https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
- bubnuoreka IIOK
OHSATHE O METOJaX MO3HAHUS B
2 1 0 0 05.09. https://m.edsoo.ru/ff0d22
XUMHAH
Te
[IpaxTuueckas padora Ne 1
«ITpaBuna paboTsl B 1a00paToOpuu bubmorexa LHOK
3 N 1 0 1 08.09. https://m.edsoo.ru/ff0d23
¥ IpU€MBI 0OpaIIeHus ¢ do
1a00paTOpPHBIM 00OPYTOBAHHEM) o
bubmuoreka [IOK
YucThle BEelecTBa U CMECH.
4 . 1 0 0 12.09. https://m.edsoo.ru/ff0d26
Crioco0bl pa3aenenus cMmecei ca
[Tpaktrueckas pabora Ne 2
. bubmoreka IIOK
«Pa3nenenne cmeceit (Ha
5 . 1 0 1 15.09. https://m.edsoo.ru/ff0d28
MIpUMEPE OYUCTKH MTOBAPECHHOM 8
COJIHN)» (o]
Bbubmoreka [IOK
6 ATOMBI ¥ MOJIEKYJIBI 1 0 0 19.09. https://m.edsoo.ru/ff0d2a
6¢c
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XHUMUYECKHUE IIEMCHTHI. 3HAKH bubnuoreka [IOK
7 (CUMBOJTBI) XUMHUYECKHUX 1 0 0 22.09. https://m.edsoo.ruw/ff0d2b
3JIEMEHTOB e8
Bub6mmoreka [IOK
8 [TpocThie U CIOXHBIE BEIIECTBA 1 0 0 26.09. https://m.edsoo.ru/ff0d2a
6¢
bubnuoreka IIOK
9 ATOMHO-MOJIEKYISIPHOE yUEHHE 1 0 0 29.09. https://m.edsoo.ru/ff0d2d
50
3aKoH MOCTOSTHCTBA COCTaBa
1 BemlecTB. XuMudeckas ¢popmyrna butmmorexa LOK
B ’ Py 1 0 0 03.10. https://m.edsoo.ru/ff0d2e
0 BanenTHocTh aToMOB e
XHMHYECKHX DIIEMEHTOB o
OTHOCHTENIbHAS aTOMHAs Macca. bubmuoreka [IOK
11 | OtHOcUTenbHAs MOJICKYIISIPHAS 1 0 0 06.10. https://m.edsoo.ru/ff0d32
macca 3c
1 MaccoBast 70JIs1 XUMHYECKOTO bubmorera [TOK
A 1 0 0 10.10. https://m.edsoo.ru/ff0d35
2 3JIEMEHTa B COCIMHECHUH o
bubmoreka IIOK
1 Ki . Monb.
OJIMACCTRO BEMICCTRA. VIOTH 1 0 0 13.10. https://m.edsoo.ru/ff0d52
3 MornspHas macca 30
1 Du3nYeCcKre U XUMUYECKHE bubmorera [OK
1 0 0 17.10. https://m.edsoo.ru/ff0d37
4 sIBJICHUST. XMUMHUYECKast PeaKIus f
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bub6moreka IIOK
[Tpu3HaKK W YCIIOBHSI IPOTCKAHUS
. 1 0 20.10. https://m.edsoo.ru/ff0d3a
XUMHUYCCKHUX PEAKITUit 16
3aKOH COXpaHEHUsI MacChl bubmoreka [JOK
BemiecTB. XUMHYECKIE 1 0 24.10. https://m.edsoo.ru/ff0d3b
YpaBHCHHA 38
Breraucnenns komrdecTBa, MacChl bubnuoreka [IOK
BEILIECTBA 10 YPABHEHUSIM 1 0 27.10. https://m.edsoo.ru/ff0d57
XUMHUYCCKHUX PEaKIIHiA 08
Knaccudukarms XuMudeckux
€aKIui (CoeqMHEHUS bubnnorexa [OK
P ’ 1 0 07.11. https://m.edsoo.ru/ff0d3f
pa3iIoKeHUs, 3aMEIICHHSI, Y
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIii- bubmoreka IIOK
sHIuKIoneaucT. O0o0ImeHne u 1 0 10.11. https://m.edsoo.ru/ff0d40
CHCTEMATH3AalHsl 3HAHUM c4
KontponbHas padora Nel o Teme bubmmoreka [JOK
«BermiecTBa 1 XUMHYECKHE 1 1 14.11. https://m.edsoo.ru/ff0d42
PEaKITUI» 90
Bosnyx — cmech razos. Cocras bub6muorexa [JOK
Bo3ayxa. Kucinopon — anemenr u 1 0 17.11. https://m.edsoo.ru/ff0d44
npocToe Bemectso. O30H 8e
dusznyecKre 1 XUMHISCKHE
. bu6moreka IIOK
CBOICTBA KHUCITOpoaa (peakiuu
1 0 21.11. https://m.edsoo.ru/ff0d46
OKHcIieHus, ropenue). [lonstue 14
00 okcumax —
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CriocoObI monmy4eHust KUCIopoaa
bubauoreka IIOK
B JIa0OpaTOpUU U
1 0 24.11. https://m.edsoo.ru/ff0d49
IpOMBIIIeHHOCTH. [IpuMeHenue T
KHCIOopoaa
TeruoBoit 3 pexT XuMuieckon
peaKIuu, IOHATHE O bubmuorexa [JOK
TEPMOXHMUYECKOM ypaBHEHUH, 1 0 28.11. https://m.edsoo.ru/ff0d47
9K30- U SHAOTEPMUYECKUX 90
peaKImsIx
TornmuBo (HedTh, yronb U METaH). bubmoreka [JOK
3arpsi3HeHue Bo3yXa, CriocoObl 1 0 01.12. https://m.edsoo.ru/ff0d4c
€ro MpeI0TBPAICHHUS 4a
[IpaxTuueckas padora Ne 3 o
teme «l[lomydenue u cobupanue bubmorexa [JOK
1 0 05.12. https://m.edsoo.ru/ff0d4a
KHCJIOpO/Ia, U3YUEHHE €ro o
CBOWMCTB»
Bonopon — aneMeHT u mpocToe bubnuoreka [IOK
BemlecTBo. Haxoxienue B 1 0 08.12. https://m.edsoo.ru/ff0d4d
puposie do
DU3NYECKUE U XUMUYECKHUE bu6moreka IIOK
cBoiicTBa Bonmopona. [Ipumenenue 1 0 12.12. https://m.edsoo.ru/ff0d4d
BOZIOpOIA do
bubmoreka [IOK
[TonsiTHE O KUCITOTAX U COMSIX 1 0 15.12. https://m.edsoo.ru/ff0d50
d2
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

CriocoOsI monmyueHus: BOA0poaa B bubnnorexa [OK
1 0 19.12. https://m.edsoo.ru/ff0d4d
naboparopuu
do
[Tpaktuueckas padora Ne 4 o bubnuorexa LJOK
teme «[lomydenue u cobupanue 1 0 22.12. https://m.edsoo.ru/ff0d4f
BOJIOPO/IA, U3YUCHHE €r0 CBOKWCTBY 42
MornsipHblif 06bEM ra3oB. 3aKoH bubmorexa HOK
1 0 26.12. https://m.edsoo.ru/ff0d54
ABorazpo
2e
Brruncnenus o0b€Ma, KOIHUeCTBa
Bubmuoreka [IOK
BEIIECTBA ra3a Mo ero N3BECTHOMY
1 0 29.12. https://m.edsoo.ru/ff0d55
KOJTMYECTBY BEIIECTBA WIIH 20
00BEMY o
Breruncienus 00EMOB Ia30B 110
Bub6muoreka [JOK
YPaBHEHUIO PEaKIMy Ha OCHOBE
. . 1 0 https://m.edsoo.ru/ff0d57
3aKOHA 0O0BEMHBIX OTHOILICHUIH 08
ra3oB T
Bbubmuoreka [IOK
dus3nyecKre U XUMHUECKUE
o 1 0 https:/m.edsoo.ru/ff0d58
CBOICTBA BOJIBI
Ta
CocraB ocHoBanui. [ToHsATHE 00 bubmmorexa HOK
1 0 https://m.edsoo.ru/ff0d59
WHIUKaTOpax
e2
Bopna xak pactBopurens.
bubmoreka [IOK
HacplleHHbIE 1 HCHACKHIIIICHHEBIC
1 0 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 1015 40
BEIIIeCTBa B pacTBOPE o
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[TpakTtrnueckas padora Ne 5 mo
bubauoreka IIOK
teme «IIpuroroBneHue pacTBOpoB
.. N . . 1 0 1 https://m.edsoo.ru/ff0d5e
C oInpeaesEHHOW MacCOBOM J0mei ba
PAaCTBOPEHHOTO BEIIECTBAY o
bubauoreka IHIOK
KonTponbsHas padora Ne2 no Teme Gmmorexa [10
1 1 0 https://m.edsoo.ru/ff0d63
«Kucnopon. Bogopoa. Bona» 4
Bbubmuoreka [IOK
OxcuJipl: cocTaB, KIacCU(pUKAIIHS,
1 0 0 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
ITomyyenue u XuMHIECKUE bubnuorexka HOK
CBOMCTBA KMCJIOTHBIX, OCHOBHEIX 1 0 0 https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHIOB 4e
bub6moreka [IOK
OCHOBaHMS: COCTaB,
1 0 0 https:/m.edsoo.ru/ff0d67
Kiaccu(ukaiys, HOMEHKIATypa ca
bubnuoreka [IOK
[TonyueHune u XUMHUYECKUE
o . 1 0 0 https://m.edsoo.ru/ff0d67
CBOWCTBA OCHOBaHHI ca
Bbubmuoreka [IOK
Kucnorsl: cocras,
1 0 0 https://m.edsoo.ru/ff0dfee
KiaccuduKaiys, HOMEHKIATypa )
Bbubmuoreka [IOK
[Tomy4yenue u XuMu4IeCcKue
. 1 0 0 https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCIIOT )
JOKYMEHT MOAMUCAH 3JTEKTPOHHOW MOAMUCHIO
MYHULUUNAJIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 12:10 Ceptudukat 4D6400B51F3B841AC046CODBB02556D7
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenHue): HOMEHKIIATYpa, bubmmorexa [JOK
CIIOCOOBI MOTyYEHUS], 1 0 https://m.edsoo.ru/00ad9
XUMHUYECKHE CBOMCTBA 474
[Ipakrtuueckas pabora Ne 6.
Pemenne sxcriepruMeHTaNbHbIX bubmuorexa [JOK
3amad o TeMe «OCHOBHEIE 1 0 https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHUYE CKUX b7¢
COCIUHCHUI
I'enernueckas cBs3b MEKIY bubnuoreka [IOK
KJ1acCaMHi HEOPTaHUYECKUX 1 0 https://m.edsoo.ru/00ad9a
COeIMHEHNH 50
bubmoreka [IOK
O00011IeHIE U CUCTEMATH3 AU
o 1 0 https://m.edsoo.ru/00ad9c
3HAHUHI b2
KontponbHas padora Ne3 o Teme bubmoreka [JOK
"OCHOBHBIE KIIACCHI 1 1 https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCAMHEHUN" la
[TepBbie mONBITKN Eubs OK
HOIMOTEKA
KIIaCCHU(PMKAITUU XUMUYECKUX ' orexa L1
1 0 https://m.edsoo.ru/00ad9f
aneMeHToB. [ToHsATHE O rpyImax £
CXOIHBIX DJIEMEHTOB o
[Tepuoanueckuii 3aKoH U Eubs LIOK
HOINOoTEKA
ITepnognaeckas cucreMa
P 1 0 https://m.edsoo.ru/00adas
XUMHUYECKUX 3nneMenToB . H. %
MeuneneeBa -
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

bub6moreka IIOK
ITepuonel, rpymIibl, MOATPYIIIILI 1 0 https://m.edsoo.ru/00ada5
2c
bub6moreka [IOK
Crpoenue aromoB. Cocras
1 0 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M3oronbl 4
CrpoeHnue 31eKTPOHHBIX
bubmmoreka [IOK
000J104eK aTOMOB 3JIECMEHTOB
. 1 0 https://m.edsoo.ru/00ada6
ITepunonuueckoii cucremst . 1. be
MenpeneeBa -
XapakTepucTuKa XUMUYECKOTO
bub6mmoreka [IOK
3JIEMEHTA MO €ro MOJI0KCHHUIO B
N 1 0 https://m.edsoo.ru/00ada8
ITepunommueckoii cucreme /1. . 24
MenieneeBa B
3unavyenue [lepuonnyeckoro
Bbubmuoreka [IOK
3aKOHA IS Pa3BUTHUS HAYKU U
1 0 https://m.edsoo.ru/00ada9
npaktuku. /. 1. MenneneeB — 6o
Y4€HBIN, IEAATOT U IPAKIAHUH o
bub6moreka [IOK
DIEKTPOOTPHULIATEILHOCTh ATOMOB
1 0 https://m.edsoo.ru/00adaa
XHMUYECKHX DJIEMCHTOB b8
bub6moreka [IOK
HMonHas XuMHYECKas CBA3b 1 0 https://m.edsoo.ru/00adac
34
bubnuoreka [IOK
KoBanentHas nonsipaas
1 0 https://m.edsoo.ru/00adaa
XUMHUYECKas CBI3b b8
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bub6moreka IIOK
6 KoBanenrnas nenonsipHas
1 0 https://m.edsoo.ru/00adaa
1 XUMHUYECKas CBA3b
b9
6 bub6moreka [IOK
) CrerneHp OKUCIIEHUSA 1 0 https://m.edsoo.ru/00adae
28
6 OKUCIUTEIBHO- Bubmiorexa LIOK
1 0 https://m.edsoo.ru/00adb
3 BOCCTaHOBUTEJILHBIE PEAKITUN 076
6 Bbub6moreka [IOK
4 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 0 https://m.edsoo.ru/00adb
076
6 KonTponpsHas padora Ne4 o Teme bubnuorexka HOK
5 «CtpoeHue aroMa. XUMHUYECKas 1 1 https://m.edsoo.ru/00adb
CBSI3b» 486
6 PezepsHblil ypok. O6001eHNe U bubmorexa HOK
. 1 0 https://m.edsoo.ru/00adb
6 cUCTeMaTHU3alus 3HaHUH 13c
6 PesepBHbIit ypok. O60011eHNE U bubmiorexa [IOK
. 1 0 https://m.edsoo.ru/00ad9c
7 cUucTEMAaTU3aLMs 3HAHUHA b2
6 PesepBHbIit ypok. O60011eHNE U bubmorexa HOK
o 1 0 https://m.edsoo.ru/ff0d61
8 cucTEMaTU3alMs 3HAHUHA 6
OBIIEE KOJIMYECTBO HACOB I10 68 4
[TPOI'PAMME
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YYPEXXAEHME CPE|HAS OBLLEOEPA3OBATE/IbHAS LLKOJIA N29
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KosmmuecTBo yacos JIEKTPOHHBbIE
1| Hara uudpossie
Tema ypoka KonTpoabHbie IIpakTyeckne
/ Bcero 6 P U3y4eHust o0pa3oBaTeJibHbIEC
aboTbI aboThI
n p P pecypchl

[Teprognyeckuii 3aKoH.

Bubmoreka [JOK
[Iepnonnueckas cucrema
1 1 0 0 01.09. https://m.edsoo.ru/00adb59
XUMHYECKHUX AJIeMEHTOB /1. .
. Menneneena -
3aKOHOMEPHOCTH B
bu6mmoreka [IOK

U3MEHEHUH CBOWCTB

2 1 0 0 06.09. https://m.edsoo.ru/00adb6b
XUMHUYECKHUX SJIEMEHTOB

6
MEepPBbIX TPEX MEPUOIOB
Knaccudukanms n bubmuorexka HOK
3 HOMEHKJIATypa 1 0 0 08.09. https://m.edsoo.ru/00adb7e
HEOPTaHUIECKUX BEIIECTB 2
Bunper xumMuaeckon CBsI3U U Bbubmuoreka [IOK
4 THUIIBI KPUCTATUIMYECKUX 1 0 0 13.09. https://m.edsoo.ru/00adbac
peréTox 6
KontponbHnas padora Nel
no teme «IloBTOpeHue u
5 yrIIyoJieHue 3HAaHUH 1 1 0 15.09.
OCHOBHBIX Pa3JIeIOB Kypca
8 kimacca»
[IOKYMEHT MOAMUCAH 37IEKTPOHHOM MOAMMCHIO
MYHULMMATIBHOE BHO[KETHOE OBLLEOEPA3OBATE/IbHOE 25.02.2512:10  Ceprvduat 4D6400B51F3B841AC046CIDBBO2556D7
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubmuorexa [JOK

6 XUMHYECKHUX PEaKIHil Mo 1 0 0 20.09. https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[TonsTHE O cCKOpOCTH
XUMHYECKOH peaKInu bubmiorera [OK

7 P ' 1 0 0 22.09. https://m.edsoo.ru/00adbe9
[TonsTHE O TOMOT'€HHBIX U .
TEeTCPOrCHHBIX PCAKIMIX h
IloHsITHE O XMMHYECKOM
paBHOBecuu. DakToOpBHI,
BJIUSIOIINE Ha CKOPOCTh bubmmorexa HOK

8 . P 1 0 0 27.09. https://m.edsoo.ru/00adc28
XUMHUYECKON peakiny U .
MOJIOKCHHE XUMHUYECKOTO a
paBHOBECHS
OKHUCIUTETBHO- Bubmmoreka [JOK

9 BOCCTaHOBHUTEIIbHBIC 1 0 0 29.09. https://m.edsoo.ru/00adcad
peakun e
Teopus

. Bub6moreka [IOK

ANEKTPOTUTHIECKOM

10 1 0 0 04.10. https://m.edsoo.ru/00adcd6
mucconuaruu. CUIIbHBIE U g
CJTa0BIC AIICKTPOIUTHI B
HoHHbIE ypaBHEHUS bubmorera [OK

11 . P 1 0 0 06.10. https://m.edsoo.ru/00add44
peaxkui g
XuMHYECKUEe CBOMCTBA Bubmoreka [JOK

12 | KHCIIOT U OCHOBaHHI B 1 0 0 11.10. https://m.edsoo.ru/00add5d
CBETE MpECTaBIECHHI 00 8

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOM NOAMNUCHIO

MYHULUMUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

AIEKTPOIUTUYECKON
JIACCOIAIIN
XUMHYECKHE CBOMCTBA
COJICH B CBETE bu6moreka [IOK
13 | mpexacraBnenuit 06 1 0 0 13.10. https://m.edsoo.ru/00add8b
DIEKTPOTUTHYECKON 2
JIACCOIAINN
TTonsaTue o ruaponuse Buomuoreia [OK
14 . P 1 0 0 18.10. https://m.edsoo.ru/00add9d
colei
4
bub6moreka [IOK
O06o06menue u
15 B § | 0 0 20.10. https://m.edsoo.ru/00addd1
CHCTEMAaTH3aI1s 3HAHHUI 5
[Ipakrrueckast padora Ne 1.
Bubmmoreka [JOK
«Pemenue
16 1 0 1 25.10. https://m.edsoo.ru/00addbf
IKCIEPUMEHTATHHBIX .
3a1a4 -
KontponpHas pabora Ne2
10 TEME
Bub6moreka [JOK
«DNEKTPOTUTHIECKAS
17 1 1 0 27.10. https://m.edsoo.ru/00addec
JIACCOIAAIS. 0
XUMHUYECKUE PEAKIUU B B
pacTBopax»
OO01as xapakreprucTuKa
P P bubmuoreka I[IOK
rajiorecHoB. XUMHUYCCKHUE
18 . 1 0 0 08.11. https://m.edsoo.ru/00addfe
CBOIiCTBa Ha MpUMeEpe )
XJIopa h

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOM NOAMNUCHIO
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

Xnoposonopoa. ConsiHast
Bub6moreka [JOK
KHCJIOTa, XUMUUECKUE
19 . 1 0 0 10.11. https://m.edsoo.ru/00adel0
CBOICTBA, MOTyYEHUE, 4
NPUMEHEHUE h
[Ipakrtuueckas padora Ne 2
o teme «l[lonyuenue bubmorexa HOK
20 . 1 0 1 15.11. https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTHI, 9
U3y4YeHUE €€ CBOMCTBY -
Beruucnenus mno
bu6moreka [IOK
YPaBHEHUSM XUMHUYECKHUX
21 N 1 0 0 17.11. https://m.edsoo.ru/00ade48
peaKIuii, €CJIi OIUH U3 g
pEeareHToB JIaH B U30BITKE B
bubmoreka [IOK
OO0mrast XxapakTepuCTHKA
22 1 0 0 22.11. https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynisl .
AJOTpOIHbBIE
MOIU(UKALIAN CEPHI.
HaxoineHHe cepfl U eé Bubmiorexa LIOK
23 . 1 0 0 24.11. https://m.edsoo.ru/00ade64
COCIMHEHHI B TIPUPOJIC. .
XUMHUYECKUE CBOKCTBA -
cepbl
CepoBonopos, cTpoeHue, bubnuoreka LIOK
24 | Jusnyeckre ¥ XUMHUIECKHE 1 0 0 29.11. https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuppl cepbl. CepHast bubmorexa HOK
25 ' 1 0 0 01.12. https://m.edsoo.ru/00adea2
KHCII0Ta, GU3NYECKUE U 2
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKHE CBOWCTBA,
MIPUMCHCHHE
XUMHUYECKUE PEAKINH,
JIeXKaIlue B OCHOBE
MIPOMBIIUIEHHOTO crioco0a bubnmuorexa [JOK
26 | TmMOMy4YeHHS CEPHOU 1 0 0 06.12. https://m.edsoo.ru/00adec8
KHCJIOTbl. XMMHYECKOE a
3arpsi3HEHUE OKPYXKaroIIen
CpeZbl COETMHEHUSIMU CEPBI
Brrunciienue MaccoBoi bubmuoreka IIOK
27 JIOJIA BBIXOJIa MPOAYKTa 1 0 0 08.12. https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTeprucTuKa
JIEMEHTOB V A-TpyIIIbI. bubnmuorexa [JOK
28 | AB3oT, pacupocTpaHEHHUE B 1 0 0 13.12. https://m.edsoo.ru/00adeea
npupose, GU3HIecKue u 6
XUMHYECKHE CBOMCTBA
AMMUaK, ero Gu3ndecKue bubnuoreka [IOK
29 | u XuMHYECKHE CBOICTBA, 1 0 0 15.12.2 https://m.edsoo.ru/00adf00
NOTy4YeHHE U MPUMEHEHUE 4
[IpakTuueckas pabora Ne 3
o teme «l[lomyuenune bubmorera [OK
30 1 0 1 20.12. https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHE ero 0
CBOMCTB»
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A30THas KHCIIOTa, €€ bubnuoreka [IOK
31 | ¢usnyeckne u XUMHUECKUE 1 0 0 22.12. https://m.edsoo.ru/00adf30
CBO¥CTBA 6
Hcnonb3oBanue HUTPATOB
U COJIE aMMOHHS B
Ka4yeCTBE MUHEPAIIbHBIX bubmuoreka [IOK
32 | ynoOpenuii. XuMnieckoe 1 0 0 27.12. https://m.edsoo.ru/00adf5 1
3arps3HEHUE OKpYKaroen 8
CpeZbl COeTMHEHUSIMU
azora
Docdop. Oxcun pocdopa
V) EI) @ic@opnaf Knicfra, butmmorexa OK
33 1 0 0 29.12. https://m.edsoo.ru/00adf68
(u3nueckre u XUMUYECKHE .
CBOWMCTBA, TIONyYEHHUE
Hcnonp3oBanue docharon
B Ka4€CTBE MUHEPATHHBIX bubmuorexa HJOK
34 | ynoOpenwii. 3arpsi3HEHUE 1 0 0 https://m.edsoo.ru/00adfc2
IPUPOTHON CPEIb 0
dbocdaramu
VYrnepon, pacnpocTpaHeHue bubmorexa [JOK
35 | B npupoze, puznueckue u 1 0 0 https://m.edsoo.ru/00adfd9
XUMHYECKHE CBONCTBA c
Oxkcuppl yraepoza, ux
¢bu3nyeckre 1 XuMHUECKUe bubnmuorexa [JOK
36 | cBOMCTBa. DKOJIOrMYECKUE 1 0 0 https://m.edsoo.ru/00adfeb
MpOOJIEMBI, CBSI3aHHBIE C e
okcusioM yriuepoaa (IV)
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

" bubnuoreka I[IOK
VYronbHas KHCIIOTA U €€
37 1 0 0 https://m.edsoo.ru/00ae006
conu
C
[IpakTtruueckast padora Ne 4
o teme "[lomydenue bubmuorexa IOK
38 | ymiekucioro rasa. 1 0 1 https://m.edsoo.ru/00ae027
KavecTBeHHas peakius Ha e
KapOoHaT-uoH"
[TepBoHauaIbLHBIC MTOHITHS
bubmuoreka IIOK
00 OpraHUYeCKuX
39 1 0 0 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O .
COCIMHEHMSX YIJIepo/ia -
KpeMHuii 1 ero bubmuoreka [IOK
40 P 1 0 0 https://m.edso00.ru/00ae080
COCAMHEHHUS .
[Ipakrtuueckas padora Ne 5.
Pemenne
bubmuoreka IIOK
IKCIIEPUMEHTATBHBIX 33139
41 . 1 0 1 https://m.edsoo0.ru/00aeObf
o TeMe «Baxkuerime 5
HEMETAJIJIbI U UX h
COCIUHCHHU S
KonTponbHaas padora Ne3
. Bubmoreka [JOK
no TeMme «Baxxnewine
42 1 1 0 https://m.edsoo.ru/00aelel
HEMETaJUIbl U UX g
COEIUHEHUSI -
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO0m1as XxapakTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —
METaJlJIoB. MeTamndecKas Bubmmoreka [JOK
43 CBSI3b U METAJUTUYECKAS 1 0 0 https://m.edsoo.ru/00aec103
KpUCTAJUIMYECKas PEeIIETKA. €
dusnyueckue CBOMCTBA
METAaJIJIOB
XHUMHYECKHE CBOMCTBA
bu6moreka [IOK
METAaJLJIOB.
44 . 1 0 0 https://m.edsoo.ru/00aell5
DNEKTPOXUMUYECKUM Pl 6
HanpsOKEHUH METaIoB B
OO0mIue crocoosbl
MOTYYSHHsS] METAJUIOB.
CnnaBel. Berauciaenus mo bubnuoreka [IOK
45 | ypaBHEHUSM XUMHUYECKHUX 1 0 0 https://m.edsoo.ru/00ael15
peaxiuii, eciu OfUH U3 6
peareHTOB COACPKHUT
MIPUMECH
bubmoreka [IOK
[TousiTue o kKoppo3uu
46 1 0 0 https://m.edsoo.ru/00ael27
MCTAJIJIOB g
bubmmoreka [IOK
47 IIIenoyHble METAILIBI 1 0 0 https://m.edsoo.ru/00ael4b
2
bub6mmoreka [IOK
OKCHJIBI ¥ TUZIPOKCHTBI
48 1 0 0 https://m.edsoo.ru/00ael4b
HATPHSI U KaJIHs 5
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

IlerouHO3EeMETbHBIC bubnuoreka [IOK
49 METaJLIbI — KaIbIUHA 1 1 0 0 https://m.edsoo.ru/00ael5e
Mar"ui 8
. bubmuoreka IIOK
Baxneimme coemmHEeHUS
50 1 0 0 https://m.edsoo.ru/00ael 5e
KaJIBIIHS g
O06001menue u
51 B . 1 0 0
CHCTEMATH3aIMs 3HAHUI
. bubmoreka [JOK
JKécTkocTh BOJBI B
52 .. 1 0 0 https://m.edsoo.ru/00ael 88
crnocoOsbl €€ yCTpaHeHUs p
[IpakTrueckas padora Ne 6 bubnuorexa [IOK
53 no teMe "KEcTKoCcTh BOJBI 1 0 1 https://m.edsoo.ru/00aelae
1 METOJIbl €€ ycTpaHeHus" 8
bubmuoreka [IOK
54 ATroMuHUHI 1 0 0 https:/m.edsoo.ru/00aelc6
4
. bubmuoreka [IOK
AmdorepHbIe CBOWCTBA
55 1 0 0 https://m.edsoo.ru/00aelc6
OKCH/JIa ¥ TUAPOKCHIA 4
Bubmoreka [JOK
56 Kenezo 1 0 0 https://m.edsoo.ru/00aeld8
6
Oxcuppl, THAPOKCUABI U bubmuorexka HOK
57 | comu xene3a (II) u xxenesza 1 0 0 https://m.edsoo.ru/00ae35e
(110) 6
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
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58

O0001IeHue u
CUCTEMAaTHU3AlINI 3HAHUN

59

[Ipakrruueckast padora Ne 7.
Pemenue
IKCIEPUMEHTATBHBIX 33134
no TeMe «Baxknaenme
METaJIJIbI ¥ UX
COCIUHEHHS

bu6moreka [IOK
https://m.edsoo.ru/00ae3de
8

60

Brraucnenus mo
YPaBHEHUSM XUMHUYECKHUX
pEaKInii, €CIN OUH U3
pEeareHToB JIaH B U30BITKE
VI COIEPKUT MPUMECH.
Brramcnenns maccoBoi
JIOJTU BBIXOJ1a TPOJYKTa
peakuuun

Bubmuoreka [IOK
https://m.edsoo.ru/00ael 75
0

61

O0600111EeH1E U
CHCTEMATU3AIMS 3HAHUMN

62

KonTponbsHas pabora Ned
no teMe «Baxuelmue
METAJIJIbl U UX
COCIUHEHUS

63

BemectBa u marepuansl B
MMOBCEAHEBHOM KU3HU
geJIoBeKa

bubmmoreka [IOK
https://m.edsoo.ru/00ae3 5
0

[IOKYMEHT MOAMUCAH 3/TEKTPOHHOM NOAMNUCHIO

MYHULUUNAJIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE
YYPEXXAEHWE CPEAHASA OBLUEOBPA3OBATEJ/IbHAS LLIKOJIA N29
r.HOBOAJITAUCKA AJITACKOIO KPASl, JlobaueBa MannHa VMiBaHoBHa, AnpekTop

25.02.25 12:10
(MSK)

CepTudukat 4D6400B51F3B841AC046CODBB02556D7



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
XHMMHYECKOE 3arps3HCHHE
64 . 1 0 0 https://m.edsoo.ru/00ae427
OKPYKAaIOIIEH Cpeibl 0
bubmoreka [IOK
Ponb xvimMuu B perieHun
65 1 0 0 https://m.edsoo.ru/00ae427
AKOJIOTMYECKHUX MPOoOIeM 0
Pe3epBHblIil ypoK. bubnmuorexa [JOK
66 O0001IeHue n 1 0 0 https://m.edsoo.ru/00ae0d0
cucTeMaTHh3anus 3HaHUi a
PesepBHBIil ypoK. bubnuorexa [JOK
67 O0001meHne u 1 0 0 https://m.edsoo.ru/00adb33
CHCTEMATH3AMs 3HAHUI c
PesepBHblIi ypoK. bubmuorexa [JOK
68 O06006111EeH1E U 1 0 0 https://m.edsoo.ru/00ad9cb
cHUCTEMAaTU3alus 3HAaHUN 2
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
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METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
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