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HOACHUTEJIBHAS 3AIIMCKA

VYyeOHublii npeaMer  «XUMHUS»  BXOAUT B NPEIMETHYIO  00JacThb
«EcTrecTBeHHOHayuyHble  NpeAMETB». B cucrtemMe  eCTECTBEHHOHAYYHOT'O
00pa3oBaHMs XUMHUS KaK y4eOHBIM MpeAMET 3aHUMAET BaXXHOE MECTO B IMO3HAHUU
3aKOHOB TMPHUPOABI, (OPMUPOBAHNK HAYYHON KapTHHBI MUPA, CO3JaHUH OCHOBBI
XUMUYECKUX 3HAHMM, HEOOXOJUMBIX [JIsi TIOBCEAHEBHOM JKM3HU, HABBIKOB
310pOBOro M 0Oe€30macHOro sl 4YelOBeKa M OKpYKarollel ero cpeasl oOpasza
’KU3HH, a TAK)KE B BOCIIUTAHNUU SKOJIOTMYECKOMN KYJIBTYPBL.

VYcenemHocTb HM3y4EeHHS] XMMHUU CBS3aHA C OBJAJACHUEM XUMHUYECKUM
SI3BIKOM, COOJIOJIGHWEM TpaBWJI 0€30MacHOM pabOThl TPH  BBHITIOJHEHUU
XUMHYECKOTO SKCIEPUMEHTA, OCO3HAHMEM MHOTOYHCIICHHBIX CBSI3€M XUMHUU C
JPYTUMU IIPEIMETAMHM LIKOJBHOT'O Kypca.

[Iporpamma BKJItOUaeT B ceOsi OCHOBBI HEOPTAaHUYECKOM U OpPraHUYECKOM
xumun. ['aBHOW wuzaeeil mporpaMMbl SBISETCS CO3JaHUME 0a30BOr0 KOMILIEKCA
OMOPHBIX 3HAHUU MO XUMHH, BBIPAXKEHHBIX B (DOPME, COOTBETCTBYIOLIEH BO3pACTy
00yJaronuxcst 1 uX 0COOBIM 00Pa30BATEIHHBIM MTOTPEOHOCTSIM.

B comepxanum JaHHOTO Kypca MNPEACTAaBIEHbI OCHOBOIIOJArarouiue
XUMHUYECKHUE TEOPETUUECKUE 3HAHMS, BKIIOUAIOIINE U3YYEHUE COCTABA M CTPOEHUS
BELIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, IPOTHO3MPOBAHHE CBOMCTB
BEILIECTB, MCCIECAOBAHUE 3aKOHOMEPHOCTENM XMMHUYECKUX IPEBPAIICHUN U ITyTEU
yIPaBJICHUS UMU B LEJIAX MOJTYUYEHHUS BEUIECTB U MaTEPHAJIOB.

TeopeTnyeckyto OCHOBY HM3yYEHMsSI HEOPraHWYECKOM XHWMHUU COCTABIISET
aTOMHO-MOJIEKYJIsipHOe yueHue, llepmommueckunii 3akon JI.MI. MenneneeBa c
KpPaTKUMH CBENCHUSIMH O CTPOGHHHM aTOMa, BHJAX XHMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSIX MPOTEKAHNUSI XUMUYECKUX PEaKLUM.

B wu3yyeHunm Kypca 3HauyuTeIbHAs pOJIb OTBOJUTCS XHUMHUYECKOMY
AKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX W Ja0OpPaTOpPHBIX padOT, OMUCAHUIO
pEe3yabTATOB YYEHUYECKOTO SKCIIEPUMEHTa, COOJIOJEHUIO HOPM M IMPABUI
0e30IacHoM pabOThl B XMMUYECKON JJa00paTOpHH.

Peanuzanmss pgaHHOW mOporpaMMbl B Ipouecce OOydeHHs MO3BOJIAT
oOyyvarorumcst ¢ 3[IP ycBoUTh KIIIOUEBBbIE XMMUYECKHE KOMIIETCHIIMU U TTOHSTh
POJIb U 3HAYEHHE XUMHUU CPEIU JPYTUX HAYK O IPUPOJIE.

N3ydenne xumMuu criocoOCTBYeT (POPMUPOBAHUIO Y OOYUAIOLIUXCSI HAYUYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAYYHBIX METOAO0B (HAOIIOJECHUE, HU3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO TPAKTUYECKOTO MPUMEHEHUST HAYYHBIX
3HaHWI, OCHOBAaHHOI'O Ha MEXIIPEIMETHBIX CBA3SX ¢ npeaMeraMu «OKpyKaronui
mup», «®Dusuka», «buonorus», «l'eorpadus», «Marematuka» u (opMHUpyeT
KOMITETCHIIUHA, HEOOXOAUMBIC i1 MPOAOJKEHUS O00pa3oBaHUs B 00JacTH
€CTECTBEHHBIX HAYK.

N3yueHne XuMUHU CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
POCTPAHCTBEHHOTO BOOOpaXEeHMS, (PYHKIIMOHAIBHONH TPAMOTHOCTH, YMEHHS



BOCIPUHUMATh U KPUTHYECKU aHAIM3UPOBATh MH(OpMaIINIO, MPEICTABICHHYIO B
pa3nuyHBIX Qopmax. 3HAYMMOCTh MpeAMeTa JJId PpPa3BUTUS  KU3HEHHOU
koMmrereHuu oOyuaromuxcsi ¢ 3I[IP  3akimioyaeTcss B YCBOGHHMM OCHOBBI
XUMUYECKUX 3HAHWHA, HEOOXOAMMBIX JUIsl TIOBCEJIHEBHOW JKU3HHW; HABHIKOB
310pOBOro M Oe30macHOro Jjisi 4eloBeKa M OKpy’Karollel ero cpeabl oOpasa
KU3HHA, POPMUPOBAHUH IKOJIOTUICCKOU KYJIBTYPHI.

[Iporpamma oTpaxkaeTr conepxaHue 00ydeHUs MpeaMeTy « XUMHUS» C YIETOM
0ocoObIX oOpa3zoBaTeabHbIX MNOoTpeOHOCTeN oOyuvatouuxcsi ¢ 3IIP. Osnanenue
y4€OHBIM TPEIMETOM «XHUMHUs» TPEICTABISICT OMPEICICHHYI0 TPYAHOCTH IS
obyuatomuxcst ¢ 3[IP. DTo cBSI3aHO ¢ OCOOEHHOCTAMHM  MBICIUTEIBHON
NEATETHPHOCTH, TEPUOAUYCCKUMU KOJICOAHUSIMH BHHMAHHS, MajbiM O00BEMOM
naMsTH,  HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HAHWM,  MOHUYKEHHBIM
MO3HAaBaTEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOI0 PA3BUTHUSI.

JlJist ipeoiosieHnsi TPYHOCTEH B M3YYEHUM YYEOHOTrO TpeaMera « XuMHs
HeoOXxoaMMa ajanTtauus o0bemMa U Xapakrepa ydeOHOro Marepuana K
MO3HABaTEIbHBIM BO3MOXHOCTSAM JAaHHOM KaTeropuud OOy4YaroUIUMXCs, Y4YeT HuX
0COOEHHOCTEH pa3BUTHS: HCIOJIB30BAHUE aNTOPUTMOB, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHUE N3y4aeMOro MaTepHala.

[Ipn w3ydeHHM XUMHUKU HEOOXOJMMO OCYIIECTBISTH B3aUMOJICHCTBHE Ha
MOJINCEHCOPHOU OCHOBE.

Teopernueckuid  Marepuan pEeKOMEHIyeTCs Uu3yyaTb B IIpolecce
NPAKTUYECKON AEATEIbHOCTU. BO3MOXKHO BBIACICHUE OTHACIBHBIX YPOKOB Ha
pelieHne 3aa4 B CBS3HM CO CJIOKHOCTBIO aHajau3a Tekcrta odyuaromumucs c 3I1P.
OpraHuyeckoe €IMHCTBO TMPAKTUYECKOW M  MBICIUTENbHON AESTEIbHOCTU
oOyyJaronxcsi Ha YpOKax XHMHHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO Oa3WCHBIX XUMHUYECKUX 3HaHWW W yMmeHwmid. Oco0oe BHUMaHUE MpHU
U3YUYCHUU XUMUU YJEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATUA M (POPMUPOBAHHIO
HaBbIKA CTPYKTYPHUPOBAHUS MaTepuara.

[enu u 3a7aun U3y4eHUs y4eOHOTO MpeaMeTa « XUMHUS)

OO6mue 1enu u3ydeHuss ydyeOHOro mnpeamera «XUMHUS» IPENCTaBIECHbI B
OenepanbHOl paboueil mporpaMMe OCHOBHOro oOmiero oOpaszoBanus. OHuU
aKTyaJIM3UpPOBAHbl C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHMs, HANpPaBICHHOCTH OOy4YeHUs Ha pPa3BUTUE U CaMOPA3BUTHUE
JUYHOCTH, (POPMHUPOBAHKE €€ MHTEIUICKTa U 001Iel KyabTypbl. O0yueHne yMeHUIo
YUUTBCS U MPOJOJIKATh CBOE 00pa30BaHME CaMOCTOATENLHO B HACTOSIIEE BpeMs
SIBJISICTCSI OJHOW W3 BaKHEWIMX (YHKIUNA y49eOHBIX MPEAMETOB, B TOM YHCIE U
«XUMUD.

Jist oOywarontuxcst ¢ 3I1P, Tak ke, Kak U JyIs HOPMATUBHO PAa3BUBAIOIINXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYIO  0Opa30BaTelbHYI0  MPOTPAMMY,
JOMHUHUpYIOILlee 3HaU€HHUE MPUOOPETAIOT TaKKUE LI, KaK:

dbopMupoBaHUE HUHTEIJIEKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, = CaMOCTOATEILHOMY  MPHUHSATHIO  PEIICHHWH, CIOCOOHOM
aJIanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSM >KU3HU,



HaIpaBJICHHOCTh OOYYEHUSI Ha CUCTEMAaTHYECKOE MPUOOIIEHNUE yYalluXcs K
CaMOCTOSITEJIbHON TI03HABAaTEIbHONU JEATEIbHOCTH, HAYYHBIM M MPAKTUYECKUM
METOJaM IO3HaHUs, (POPMUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

obOecrieueHue yCJIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYarOIIUMUCS
ONbITa Pa3HOOOPa3HOM JEITENBHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE IS
pPa3IMYHBIX BUJOB AESATEIBHOCTH;

dbopmMupoBaHuEe yMEHHUIl OOBSACHATH M OLICHUBATH SIBICHUS OKPY’KAIOIIETO
MHUpa Ha OCHOBAHWU 3HAHUI U OIbITa, MOJYUYEHHBIX MIPU U3yYCHUH XUMUU;

dbopmupoBanue y  0oOydalOmUXCA  TYMAaHUCTUYECKUX  OTHOIICHUH,
NOHMMAaHUS ULEHHOCTH XUMHUYECKUX 3HAHUM JJs BBIPAOOTKH SKOJOTHYECKHU
1e1ecoo0pa3HoOro MOBEAEHUs B OBITY W TPYAOBOM JESATENBHOCTH B LEIAX
COXPAHEHUS CBOETO 370POBbS U OKPYKAIOLIEH IPUPOIHOM Cpebl;

pa3BUTHE MOTHUBALMKM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIK U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOGHHS OOIIEYETOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(dUis U HaNpaBiICHHOCTU JAajbHEHIIEro
0o0y4eHMUsI.

Kypc HampaBien Ha pelleHHe CIEIyIMMX 3a]a4, 00eCleYrBarOIINX
peanu3alrio JIMYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIbBHOCTHOTO MOJIXOJ0B K
oOyuenuto xumuu oOyvaromuxcsi ¢ 3P Ha ypoBHE OCHOBHOro OOIIETO
o0pa3oBaHuUs:

(dbopMHpOBaHUE MEPBOHAYAIBHBIX CUCTEMATHU3MPOBAHHBIX MPEICTABICHUN O
BELIECTBAX, MX MPEBpPAlICHUSAX M IPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE
HNOHSTUWHBIM aIaparoM U CUMBOJIUYECKUM SI3bIKOM XUMUU;

OCO3HaHUWE OOBEKTUBHOW 3HAYMMOCTHM OCHOB XHMHYECKOW HAyKH Kak
o0acTd  COBPEMEHHOIO  €CTECTBO3HAHMS,  XUMHUYECKUX  IpEeBpallleHui
HEOPTraHWYECKUX U OPraHMYEeCKHUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHUW KUBOU U
HEXMBOW IPUPOIBL; yIITyOlIeHre IPEACTaBICHUI O MaTepruaIbHOM €IUHCTBE MUPA;

OBJIaJICHUE OCHOBAaMU  XHMHUYECKOM  TIPaMOTHOCTH:  CIHOCOOHOCTBIO
AHAJIM3UPOBaTh M OOBEKTUBHO OLICHUBATh >KU3HEHHBIE CUTYyallMH, CBSI3aHHbBIE C
XUMHEH, HaBbIKaMH O€30MacHOT0 OOpallleHUs C BELECTBaMH, UCIOJIb3YEMbIMU B
NOBCEAHEBHOM JKU3HU; YMEHHMEM AaHAJIM3UPOBAaTh M IUIAHUPOBATh SKOJOTMYECKHU
0e30IacHOE MOBEACHHE B LIEJSX COXPAaHEHUS 3/I0POBbS U OKPYXKAIOIIEeH Cpelibl;

(dopMUpOBaHME  YMEHMM  yCTaHaBIMBaTb CBA3M  MEXIy  PEaJIbHO
HaOM0AaeMbIMH XMMUYECKUMHU SIBICHUSIMU M IPOLECCAMH, MPOUCXOIAIIMMU B
MHUKPOMHUpPE, OOBACHATH MPUYMHBI MHOrooOpasusi BEUIECTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUSI BEUIECTB OT
X CBOMCTB;

npuoOpeTeHNEe ONbITa UCIOJIB30BAHUS PA3IMYHBIX METOIOB HM3yYCHUS
BELIECTB, HAOIIONEHUS 3a WX MPEBPAIICHHUSIMHU IPU MPOBEIECHUU HECIONKHBIX
XUMHUYECKUX HKCIIEPUMEHTOB C MCIIOJIb30BAHUEM JIa0OPAaTOPHOIO 00OPYIOBaHUS U
puOOpPOB;



dbopMupoBaHuEe MPEACTABICHUN O 3HAYEHUHU XUMUUYECKON HAYKH U PEIICHUN
COBPEMEHHBIX JKOJOTUYECKUX MpoOIeM, B TOM 4YHCIE B MPEJOTBpPALICHUU
TEXHOTEHHBIX U HKOJIOTMYECKUX KaTacTpod.

Oco0enHocT 0TOOPA W a1aNTAIIMU Y4eOHOT0 MAaTEePHAJIA N0 XUMHHU

OOyueHue ydeOHOMY TMpeaMeTy «XHUMHS» HE0OXOJUMO CTPOUTH Ha
CO3/TaHUM ONTUMAJIBHBIX YCJIIOBUM JUIsi YCBOCHHMSI MPOrPaMMHOIO MaTepuasna
oOyyvarorumucs ¢ 3[IP. bonbiioe BHUMaHuEe JOMKHO OBITH YAECJIEHO OTOOpPY
y4eOHOro Marepuajia B COOTBETCTBUM C TPUHIMUIIOM JIOCTYIHOCTH TMpHU
coxpaHeHuu o06miero 6a3oBoro ypoBHs. OH JOJDKEH IO CONIEPKAHUI0 U 00beMy
OBITh aIaNTUPOBAHHBIM JiJis1 oOyuaromuxcs ¢ 3[IP B cooTBeTCTBUM ¢ UX 0COOBIMU
oOpazoBarenbHBIMU TTOTPeOHOCTIMU. ClienyeT 00JIETYUTh OBJIAJICHUE MAaTEPHUATIOM
oOyvarormumucss ¢ 3[IP  mocpeacTBoM ero JA€TalbHOTO OOBSCHEHUS C
CUCTEMAaTUYECKUM IIOBTOPOM, MHOI'OKPAaTHOM TPEHUPOBKOW B IPUMEHECHUU 3HAHUU
C HCIOJIb30BAaHUEM MPHEMOB QJITOPUTMU3AIMU U BU3YAIBHBIX OMOp, OOy4YCHHS
CTPYKTYPUPOBAHHIO MaTepHaIa.

Bonbioe 3HaveHue sl MOJHOLIEHHOTO YCBOEHUS Yy4eOHOro marepuana
UMEET OMopa Ha MEKIPEMETHBIE CBSI3H BOMPOCOB, U3YYaEMBIX B IJAHHOM Kypce, €
TaKuUMU Y4eOHBIMH TmpenMmeramu kak «['eorpadus», «Dusukay, «buonorus».
[To3Bosisis paccMaTpuBaTh OJWH W TOT K€ y4€OHBI MaTepHan C Pa3HBIX TOYEK
3pEHUSI, MEXKITPEIMETHBIC CBSI3M CIIOCOOCTBYIOT €r0 JIy4IIeMYy OCMBICIICHHIO, OoJiee
MPOYHOMY 3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUI.

[Ipy nmoAroroBKE K ypoOKaM  YYHUTENlb JIOJDKEH MPEAYyCMOTPETh
dbopmupoBaHue y 00ydaromuxcsi YMEHUN aHaIUu3UpOBaTh, CPAaBHUBAThL, 0000IIATh
U3y4aeMbIi MaTepual, IUIAHUPOBaTh MPEACTOSIIYI0 paboTy, OCYIIECTBIAThH
CaMOKOHTPOJIb. HeoOX0oauMo MOCTOSHHO CIEIUTh 332 MPAaBHJIBHOCTBIO PEYEBOTO
odopMmieHus BhicKa3biBaHui oOyvaroruxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSMU TOBEACHUS U JEATEIBHOCTH, O0YYarOIIUXCS C
3IIP (pacTOpMOXKEHHOCTh, HEOPraHU30BAHHOCTh) HEOOXOJUM CTpOXKAUIIUN
KOHTPOJIb  COONIOZICHUSI TPaBUJI TEXHUKH OE€30MacCHOCTH TPU MPOBEIACHUU
71a00paTOPHBIX pabOT B XMMHUUYECKOM KaOWHETE.

IIpumepHbIe BU/BI NeATEJbHOCTH 00y4arouxcs c 3I1P,
00yc/IOBJIEHHBbIE  0COOBIMM  00pa30BATEJbHLIMH  NMOTPEOHOCTSIMH U
o0ecrneyuBaOIIe OCMBICJIEHHOE OCBOEHHE COAepPKAHMM O00pa3oBaHUsl IO
npeamMery «XumMus»

Conepsxanue BUJIOB AesTenbHOCTH oOy4daromuxces ¢ 3[1P Ha ypokax xumuu
OTIpeNIesAETC WX OCOOBIMH O00pa3oBaTeNbHBIMU TOTpeOHOCTSIMU. [ToMuMO
mupoko ucnoyibzyembix B @OIl OO0 oOmux nms Bcex 00ydaromMXcs BHUJIOB
NEATEIbHOCTU CJIEAYeT YCUJIUTh BUJbI ACATEIHLHOCTH, CrieluUUIHbIE IS JaHHOU
KaTeropuu OOyYaromuxcsi, s 00eCleueHUus OCMBICIICHHOTO  OCBOCHHS
COJIep’)KaHusl 00pa3oBaHUS MO TPEAMETY: YCWICHUE MPEeIMETHO-TIPAKTHYECKON
NEATeIbHOCTH C aKTUBM3AllMeM CEHCOPHBIX CHUCTEM; uepeOBaHHE BHUJIOB
NEATEIbHOCTH, 3aJEHCTBYIONIMX pa3JIU4YHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE
Marepuaga ¢ OMOpON Ha aJrOpUTM; «IIOIIArOBOCThY» B H3YyYEHUHM MaTepuaa;



UCTIOJIb30BaHUE JTOTIOJHUTEIHHONW BU3YalIbHOM OMOPHI (TJIaHbBI, 00pa3lbl, CXEMBI,
m1aboHbl, onopHble Tabmuilbl). g pasButug y oOydaromuxcs ¢ 3[IP ymenus
JenaTtb  BBIBOABL, (OPMUPOBAHHS TPAMOTHOTO pPEUYEBOTO  BBICKA3BIBAHUSA
HEOOXO0IMMO HCMOJIb30BaTh ONOPHBIE clioBa U Kiuiie. Ocodoe BHUMAHUE CIIEAYET
yACTUTh O0YUYEHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTaBICHNE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTAaBJICHHWE TaOJIMIl, COCTaBJIEHHUE KIACCH(PHUKAIIUU C
0003HAUYEHHBIMU OCHOBAaHUSMU [UJISl KJIACCU(PUKAMU ¢  HAMOJHEHHWE HUX
IpuUMepamMu | JIp.

[TpumepHas TemaTH4ecKass U TEPMUHOJOTHYECKAs JIEKCHKA COOTBETCTBYET
®OIT O0O0.

Jis oOyuaromuxcst ¢ 3IIP cymecTBeHHbIMU SIBIIIOTCS IPUEMBI PaOOTHI C
JIEKCUYECKUM MaTrepuanioM mno mpeaMmery. [IpoBoautcs crnernuanbHas pabora mo
BBEJICHUIO B aKTHBHBII CIIOBaph 00YJAIOIINXCS COOTBETCTBYIONIEH TEPMUHOJIOTHH.
N3yyaemble TEpMUHBI BBOAATCS Ha IIOJIMCEHCOPHOM OCHOBE, 0O0s3aTelbHA
BU3YyaJIbHAS MOJJAEPIKKA, aJTOPUTMBbI PaObOThI C OMpEACIICHUEM, OMOPHBIE CXEMBbI
JUTS aKTyaIu3alii TEPMUHOJIOTHH.

Ilpu peaqu3anmu nporpamMMbl HCHOJb3YeTCH cJeaylollee MaTepuaibHO-
TeXHH4YeCKoe o0ecreyeHue:

- mudpoBas naboparopus i mKoJbHUKOB lleHTpa o0pa3zoBaHUs
€CTECTBEHHO-HAYYHOM HaMpaBIeHHOCTH « To4ka pocTay;

- HoyTOyku lleHTpa oOpa3oBaHHs €CTECTBEHHO-HAYyYHOW HANpaBICHHOCTH
«Touku pocray;

- UWHTepakTMBHas maHens lleHTpa  00pa3oBaHMs €CTECTBEHHO-HAy4YHOU
HarpaBjaeHHOCTH «Touku pocTay.

COJEPKXAHME YYEBHOI'O ITPEIMETA «XUMMUS»

COJZIEPXXAHUME OBYYEHUNA B 8 KIIACCE

[lepBoHaYaIbHBIE XUMUYECKUE TTOHITHS

[Ipeamer xumuu. *Ponb xumuu B ku3HU uenoBeka.™ Tema m BemiecTsa.
®u3nyecKkre CBOMCTBA BEIIECTB. ATperatHoe COCTOSIHUE BeIEeCTB. *Xumus B
cuctemMe Hayk.* UYwucteie BemectBa U cmecu. CrocoObl pa3feneHus CMeceu.
[IpaBuna Oe3omacHoro oOpalleHuss C  BelIeCTBaMHM U JIaDOpaTOPHBIM
obopynoBanueM. *IloHsITHE 0 METO/IaX TTO3HAHUS B XUMUU. *

ATOMBI W MOJEKYyNbl. XWMHYECKHE DIEMEHTHl. 3HAaKu (CHMBOJIBI)
XUMHUYECKHUX 3JieMeHToB. OTHOCHUTEIbHAs aToMHas macca. [IpocTeie U CIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKUX DIIEMEHTOB.



*3aKOH TOCTOSTHCTBA cocTaBa BemlecTB.™ OTHOCUTEIbHAsT MOJICKYJISIpHAs macca.
MaccoBast 70Ji1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUMU.

dusznyeckue U XUMUUYECKue siBlieHHs. Xumuueckas peakuus. [IpusHaku
XUMHUUYECKUX PEaKIUil. YpaBHEHUS XUMHUUYECKUX peakiuil. 3aKOH COXpaHEHUs
Maccel  BemlecTB. Kiaccudukanus  XMMHYECKMX — peakuuii  (CoequHeHus,
pa3ioKEeHUs, 3aMEIIeHHs, OOMEHA).

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW IMOCYAOM, C
npaBwjiaMu paboThl B ja00Oparopuu U MpUEMaMH OOpalieHus ¢ J1abopaTOpHBIM
o0opy/moBaHWEM; U3YYCHHE W ONHCaHWe (PU3UYCCKUX CBOWCTB  00pa3IioB
HEOPraHWYECKUX BELIECTB; HaOmofeHue (puanyeckux (TIIaBleHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYINKE, KUTIEHUE U KOHJEHCAIUs BOJIbI) U XUMHUYECKHUX
(ropeHne cBeYM, MPOKAIMBAHUE MEIHOW NPOBOJIOKH, B3aUMOJCHCTBUE MeJa C
KUCJIOTOM) AIBJIEHUH, HAOIIOACHUE U OMMCAHKUE MTPU3HAKOB TPOTEKAHUS XUMUUECKUX
peakiuii (pa3jnoKeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBHI C XJIOPHIOM
Oapusi, paznoxenue ruapokcuga menu (II) mpu HarpeBaHuM, B3auMOJEWCTBHE
xene3a ¢ pactBopom coiu meau (II));u3ydenue criocoOoB pazneneHus cmeceit (c
MOMOIIBIO MarHuTa, buibTpOBaHME, BBITIAPUBAHUE, T CTHILISIINS,
xpoMarorpadusi), MpPOBEJEHHWE OYUCTKA TOBAPEHHOW COJM; HaOIIOJCHUE U
OMHCAaHUE PE3YJIbTATOB MPOBE/ICHHUSI OMbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MAacChl; CO3/IaHUE MOJIETIEN MOJIEKYI (IIapOCTEP>KHEBBIX ).

Baxnelmue npeacTaBUTeNM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucimopoa — aneMeHT U mpocToe
BemiecTBO. HaxoknmeHue kucimopoma B Tpupojae, (HU3MYECKHE U XUMHYECCKUE
cBolcTBa. Peakiiuu ropeHust MpOCTHIX U CIOXKHBIX BemecTB. CrocoObl MOIydeHUs
KHUCIIOpoAa B Jlabopartopud *M mnpomsblluIeHHOCTH. * [lpuMeHeHue Kucnopona.
[Tonsitue 06 okcumax. Kpyrosopot kuciopomaa B mpupoze. *O30H — ayuioTpoIHas
MoAU(DUKALIUS KACTOPO/Ia.

TemnoBoii 3¢ dekT XUMHUUECKOH peakInH, TEPMOXMMHUYECKUE ypaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, yCWJICHUE apHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOrO CJios. *

Bonopoa — snmeMeHT M mpocrtoe BemectBo. HaxoxzaeHuwe Bogopoaa B
npupoje, Gusnyeckue U XMMUYECKUEe CBOMCTBa (HA MpUMEpEe B3aUMOACHCTBUS C
HEMETaUIaMH W OKCHJIAMH METaJUIOB), TPUMEHEHHE, *CIocoObl MoaydeHus.™
[ToHsITHE O KMCTIOTaX U COJISIX.

KomnuectBo BemectBa. Monb. MomsipHass macca.  3akoH  ABOrajapo.
Monsipabiii 00béM Ta30B. Pacuersl mo xummudeckoi gopmyse. Pacdersr maccoBoi
JIOJTM XMMHUYECKOTO JJIEMEHTa B COCJUWHEHUH, KOJMYECTBAa BEIIECTBA, MOJIIPHOM
MAacChl, MOJIIPHOTO 00beMa ra3oB. PacyéTsl M0 XUMUYECKUM YPABHEHUSIM.

*®uznueckue cBorcTBa BojabL.* Boga. Ee cocraB, CTpoeHHE M MOJICKYJIBI.
*Boma kak pactBoputenb.* PactBopbl.  *IloHsATHE O HACBHILEHHBIX U
HEHACHIINIEHHBIX pacTBopax. [loHsATHE pacTBOPUMOCTH BemiecTB B Boje.* Pacuer
MacCOBOM J0JIM BEIIECTBAa B pacTBOpe (MpolEHTHas KOHIEeHTpaius). MaccoBas



JI0JI BEUIECTBA B pacTBope. *XuMUYEecKUe CBOICTBA BOJIbI (pa3iokKEeHUE, peakun
C HaTpueM, OKCHUIOM Kaubliusi, okcuaoMm cepbl (IV) peakuum c wmertamiamu,
KHCJIOTHBIMA U OCHOBHBIMH okcujiaMu). [ToHnsiTre 06 ocHoBanusx. Posib pacTBopoB
B MPUPOJIC W B XU3HM 4YeloBeka. KpyroBopoT Boawl B mpupoze.* 3arpsizHeHHe
NpUpOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOI.

Baxnelimme kiacchl HeOpraHuueckux coeauHeHui. Krnaccudukamus
HEOPTraHWYECKUX coenuHeHuid. OKCHIBI: COCTaB, KiaccUuKaius (KUCIOTHBIE,
OCHOBHBIE, *aM@oTepHbIe, HECOJIe0Opa3yIolue - Ha MPUMEpPE OKCUJAa YTiepojia
(IT) u oxcupa azora (II)), Homenkmnarypa.* *[lonydyeHne™* u XUMUYECKHE CBOMCTBA
OKCUJIOB (B3aUMOJICMCTBME C BOJOW, KUCIOTamHu, Ienodamu). OCHOBaHUS.
Knaccudukanuss  ocHOBaHMM: IIENOYM W HEPACTBOPUMBIE  OCHOBAHUAL
Homenknarypa ocHoBanuid. @Pu3nyueckue U XUMHUYECKHUE CBOWCTBA OCHOBAaHUU
(B3aMMOJICHCTBHE C OKCHJIAMH HEMETAJUIOB, KHCIIOTaMH, coisimu). *Ilomydenue
OCHOBAHMIA. *

Kucnorel: cocraB, kinaccudukaiusi, HOMEHKIATypa, (Qunyeckue W
XUMHUUYECKHE CBOWCTBA (B3aMMOJCIHCTBHE C METa/lIaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBAHUSIMH, COJISIMH, Ha MPUMEPE COJSTHOW M CEPHOM KHUCIOT), *CImocoObl
nonyuenus.* Psan aktuBHoct MertaioB H. H. bekeroBa. Comu (cpemgnue):
HOMEHKJIaTypa CoJIeld, *crocoObl MONy4YeHHUsS™, B3aUMOACHCTBUE COJEH C
MeTallJlaMy, KUCIOTaMHU, IIEJI0YaMHU U COJISIMU, IPUMEHEHUE.

[lonsitue 00 amdoTepHbIX THApPOKCHIAX (HAa TpUMepe LHMHKA U
*amoMUHHS®):  *XUMHYECKHME CBOMCTBAa (B3aMMOJCHCTBHE C KHUCIOTaMU H
HIeJI0YaMH, pa3JIoKEeHHUE MPU HArpEeBaHUM) U MOTyYeHue.*

['eneTtnueckasi CBsA3b MEXKAY KIAcCaMH HEOPraHUYECKUX COEAUHEHUA.
['eneTnueckue psibl.

XUMUYECKUN OJKCIIEPUMEHT: KAyeCTBEHHOE OIPEACIICHUE COJEPHKAHUS
KHUCIIOPOJia B BO3/IyX€; MOJYyUYCHUE U M3yUYEHHE CBOMCTB KHCJIOPOJIa; HAOIIOCHUE
B3aUMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
OpeKpalleHuss ropeHus (mmoxapa); O3HaKOMJIEHME ¢ oOpa3laMH OKCHUIOB U
OMHMCaHUE WX CBOMCTB; MOJy4YE€HHWE U H3YyUYEHHE CBOMCTB BOAOpoJa (ropeHue);
HaOmoieHne  o0pa3lOB  BEIIECTB  KOJMYECTBOM | MOJb;  MCCII€JOBaHUE
OCOOCHHOCTEl  pacTBOPEHHUS  BEIIECTB C  Pa3IMYHOM  PacCTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MaCcCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA; B3aUMOJEHCTBUE BOJABI C METaUIaMU (HAaTPUEM U KaJbIUEM)
(BO3MOKHO HCIOJIb30BaHUE BHUJICOMATEPHUAIIOB); OMpPE/IEICHUE PACTBOPOB KHUCIIOT
U 1IEJI0YEH C MOMOIIbI0 UHAMKATOPOB; UCCIeA0oBaHUE 00pa3loB HEOPraHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIO/IEHNE M3MEHEHUSI OKPACKA MHIMKATOPOB B
pacTBopax KHCJIOT M Iesiouel; u3ydeHue B3aumojehcTBusi okcuma meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHUCIOT C METaJUlaMH, PeakUuid HeUTpaiu3aluy;
MOJIyYEHHE HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METajlla IPYTHM U3
pacTBOpa COJM; pPEIICHHE SKCHEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxueiime
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.



Ilepnoamueckuit 3axoH U llepuonnueckas cucteMa XMMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CTpoeHHE aTOMOB. XUMHUY€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIINH.

[TepBbie MOMBITKK KiIacCU(PUKAIMM XUMUYECKUX 3JIeMEHTOB. [loHsTHE O
IPyIIax CXOAHBIX BJEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METaJLIbl,
rajJloreHbl, WHEPTHBIE Tra3bl). *DJIEeMEHTbI, KOTOpble 00pa3yloT am(poTepHbIE
OKCHJIBI ¥l THAPOKCHUIBL *

ITepuonnyeckuit 3akoH. llepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
H. U. MenneneeBa. Koporkonepuoanas u  *nnuHHONEpuogHas™®  GOpMBI
[lepuonnueckon cucreMbl XuMuYeckux 3meMeHToB [l. M. MenneneeBa. [lepruonasl
u Tpynmnbl. DHU3WYECKUMH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenune aromoB. CocraB artoMHBIX snuep. *M30TomnbL* DIEeKTpOHBI.
CtpoeHue 31eKTPOHHBIX 000JI0UEK aTOMOB MEpBBIX 20 XUMHUYECKHUX 3JIEMEHTOB
[lepnonnueckon cucremnl JI. 1. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuoanueckoit cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB 3JEMEHTOB MAaJbIX MNEPUOAOB H
[VIaBHBIX MOATPYNN, B 3aBUCHUMOCTH OT aTOMHOTO (IOPSIKOBOr0) HOMeEpa
3nauyenue llepnommueckoro 3akoHa u llepuonnueckon cHUCTEMBI XHUMHYECKHX
BJIEMEHTOB ISl pa3BUTHA Hayku W mpaktuku. [. 1. MenneneeB — y4€HbI U
rpakIaHuH. *

Xumndeckasi cBsa3b. KoBaneHTHas (mojsipHass W HEMOJSpHAs) CBS3b.
*DNIeKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB. * MlOHHas CBSI3b.

Crenenb  okucineHus.  OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH.
IIpouecchl OKUCIIEHHs] U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

XHUMHUYECKUN SKCIEPUMEHT: HU3y4YEHHE OO0pa3LOB BEUIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJECHUCTBUE THUIPOKCHUAA LMHKA C PAacTBOPAMU KHUCJIOT H
LIEJIOYEH; IPOBENCHHUE OIBITOB, WUIIOCTPUPYIOUIMX IPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIUH PA3JIOKECHHS, COSTUHEHU).

MexrnpeaMeTHbIE CBA3H

Peanuzanms MexXnpenMETHBIX CBS3€M MpU HM3yYEHWHU XUMUU B 8 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIONb30BaHUE KAaK OOMIMX ECTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMH JJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE MOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOpHs,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCU(PUKAIUsA, TEePUOJUYHOCTh, HAOIIO/CHNUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHHUE.

®duszuka: martepusi, aToOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUN 3apsiji, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, ra3, PU3NYECKUE BETUYUHBI, €IMHUIIBI
U3MEpEHHsI, KOCMOC, IIJIaHeThl, 3BE3/1p1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE MOPOIBI,
II0JIE3HBIE UCKOIIaeMbI€, TOILITUBO, BOJAHBIE PECYPCHI.

COJEP)KAHHUE OBYYEHMUA B 9 KJNIACCE

BemectBo 1 xXuMuueckasi peakuus

ITepnogmueckuit 3akoH. Ilepmoamyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
. . Menpneneea. CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KaTHS, KaJbLUIA U UX COCTUHECHUN
B COOTBETCTBUU C TIOJIOKEHUEM »dJIEMEHTOB B Ilepuonnueckoi cucreMe u
CTPOCHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
pemEToK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUECKOU PEHIETKU U
BUJa XUMHYECKOU CBS3U. *

Knaccuduxanus U HOMEHKJIAaTypa HEOPTaHUYECKUX BEILIECTB
(MexxayHapoHas U TpUBUAIbHAS ). XUMHUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3iMyHbIM KJaccaM HEOPraHMYEeCKHUX COCIWHEHHUH, TE€HETUYeCKas CBS3b
HEOPraHUYECKHUX BELIECTB.

Knaccudpukanuss XMMHYECKUX PpEAKIMI MO0 pa3Iu4HbIM MpuU3HaKaMm (110
YHUCIIy U COCTaBY y4acTBYIOIIMX B PEAKIIMU BEHIECTB, IO TEIIOBOMY 3 dekTy, 1mo
M3MEHEHHIO CTENECHEW OKHUCIICHUS XUMMUUYECKUX DJIEMEHTOB, *110 00paTUMOCTH, IO
Y4aCTHIO KaraiuzaTopa).*® DK30- 151 JHJIOTEPMHUYECKHUE peaKLni.
*TepmoxuMHuecKkue ypaBHeHus. *

*[TonsiTue 0 CKOpOCTH XUMHYecKOW peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHEe 0 TOMOTE€HHBIX M TeTepOreHHBIX
peakuusix. Ilonsitue o0 xumuyeckom paBHOBecuU. (CMENIEHHE XUMHYECKOTO
paBHOBecus. DakTOpbl, BIUSAIONIME HA CKOPOCTh XHWMHYECKOMW pEaKuuu Hu
MOJIO’KEHHE XUMUYECKOT0 paBHOBECHS. *

OKUCANTETbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMHM, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBbHOMN peakiuu. CocraBienue ypaBHEHUI
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMM C  HMCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIIUTUYECKON JTUCCOLMALINH. DIEKTPOIUTUYECKAS
JUCCOTIMAITIS. DJIEKTPOIUTHI U HEdNEKTPOIUThl. KaTroHbI, aHMOHBI. *Mexanu3m
JUCCOLMALINYN BEIIECTB C Pa3JIMYHBIMU BUJAMHU XUMHUYECKOW CBs3u. [loHsTHE O
cTeneHu auccounanuu.™ CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakninm noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS peaKIuii HOHHOrO 0OMeHa
1o KoHua. IlonHble U COKpAllIEHHBbIE UOHHBIE YPABHEHUS pEaKUUid. XHWMHYECKHE
CBOMCTBAa KHCJIOT, OCHOBAaHMM M COJIeH B CBETE€ MpPEJCTaBICHU 00
anekTponuTuyeckon aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklnu Ha
KaTUOHBI U aHUOHBI: XJIOPUI-, OPOMUI-, HOUI-, CyIb(aT-, KapOOHAT-, CUITUKAT-,
dbocdar- aHWOHBI; THUIPOKCUI-WOHBI; KAaTHOHBI aMMOHHUS, MAarHUs, KaJbIlus,
amroMuHus, xene3a (2+) u (3+), meau (2+), nuHKA, TPUCYTCTBYIOIINE B BOJHBIX



pacTBOpax.

XUMHUYECKUN SKCIIEPUMEHT: 03HAKOMJICHUE C MOJICTSIMU KPUCTALUTUYECKUX
pemETOK HEOPraHWYECKUX BEIIECTB — METAIOB W HeMeTauioB (rpadura u
anaMasa), CIIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl); HCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMHYECKOM peaklMd OT BO3AEWUCTBUA pPa3IMYHBIX  (PAKTOPOB;
UCCJIEIOBAHHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLIECcCa TUCCOLMALNN
KHUCIIOT, IIeJIoYeld U cosied (BO3MOMKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB);
MIPOBEJICHUE ONBITOB, WUTFOCTPUPYIOIMIUX MPU3HAKHU MPOTEKAHUS pEeaKIIMii HOHHOTO
oOMeHa (oOpazoBaHWE OCaaKa, BBIICICHHWE Ta3a, OOpa30BaHWE BOJbI); OIMBITOB,
WUTIOCTPUPYIOUINX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUid
(ropeHue, peakiuu pasiioKeHUs, COSAUHEHHUs); paclo3HABaHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBI0O KA4YECTBEHHBIX pEaKIUil HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/a4.

HewmeTtamibl u ux coeTMHEHUS

OO6miass xapakTepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUecKHe CBOICTBAa MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HA MPUMEPE  XJOpa
(B3aMMOJEHCTBUE C METaJJIaMH, HEMETaulaMH — BOJAOPOJOM U KHUCJIOPOJOM,
*menoyamu®). Xmoposogopona. CoisiHas KHUCIOTa, XHUMHUYECKHE CBOWCTBA,
*nonyuenue®, npumeHenue. *JleiicTBue Xjopa M XJIOPOBOJAOPOJA HAa OpPraHU3M
yesoBeka.* BakHeilme XJI0puabl U UX HaAX0XKJICHHUE B PUPO/IE.

O6mias xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIA U CEpbl. XapaKTEepPHbIE CTEIIEHU OKHUCIICHUS.

CrpoeHue U pu3nyeckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEpBbl.
AnnorpornHsle MOAU(UKAIUMU KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA CEPbI
(B3aumojieiicTBUE *C HeMeTaslaMu™® — BOJOPOJOM M KHCIOPOAOM, METaslslaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu).*  CepoBOAOPO:
cTpoeHue,  (u3nueckue W XHMHUYECKHME  CBOMCTBA  (KUCJOTHBIE U
BOCCTAaHOBUTENbHBIE CBOMCTBA). OKCHIABI CEpbl KaK MPEICTABUTENM KHCIOTHBIX
okcunoB. CepHast kuciota: (U3MYECKHME U XUMHUYECKHE CBOWCTBa (00mIMEe U
cnenuduueckue). Com CepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha cyibdar-
noH. CepHucTtas KucioTa. *XHUMHUYECKHE pEaKIUH, JIeKaluue B OCHOBE
ITPOMBITINICHHOT'O CIIOCO0a MOTy4YeHUsI CEpHON KUCIOTHL * HaxoxaeHue cepol u e
coenuHeHuit B mpupone. [lpuMeneHue cepel U €€ COEAMHEHUN B OBITY M B
OPOMBIIUIEHHOCTH.  *XHMMHUYECKOE  3arpsi3HEHHE  OKpYXKalolled  cpeabl
COCIMHEHMSIMU Ccepbl (KUCIIOTHBIE TOXAH, 3arpsS3HEHUE BO3JyXa M BOJOEMOB),
CIIOCOOBI €T0 MPeI0TBPAIICHUS. *

OOmiasi xapakTepucTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a30Ta 1 pocdopa, XxapakTepHbI€ CTETIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B mpupojie, GU3NYecKrue U XUMMUYECKUE CBOMCTBA
(B3aMMOJENCTBAE C METALIaMH M HEMETAUIAaMU - KUCJIOPOJOM M BOJIOPOIOM).
KpyroBopor a3zora B npupoje. AMMmHuak: (pU3MYECKHe M XUMUYECKHE CBONCTBA



(OKHCIIEHHE, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *HojiyueHue™ u
npumeHeHue. Conu aMMOHUSA: COCTaB, (U3MYECKHE W XUMUYECKHE CBOMCTBA
(pa3noxeHue, B3aUMOJICHCTBHE CO IIeouaMu), NpuMeHeHue. KauecTBeHHas
peaknusi Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ (PU3NUECKHE U XUMHUUYECKUE
cBoricTBa (oOmme u cnenuduyeckue), *momyuenue.® Hurtparbl (pasznokeHwue).
Azotuctas kucinorta. Mcrnonbp3oBaHne HUTPATOB W COJIEH aMMOHHUS B KauecTBE
MUHEPATbHBIX yO00peHud. *XHUMHUECKOe 3arpsi3HEHHE OKPYKAIOIICH Cpeabl
COCTUHEHUSIMU a30Ta (KUCIOTHBIE MOXAH, 3arpsA3HEHHE BO3AyXa, IOYBHI U
BOJIOEMOB). *

docdop, *ammorpomHbie Moaudukanuu docdopa,* dusznyeckue u
XUMHYECKHE CBOWCTBAa  (B3aMMOJECHCTBHE C  MeTa/llaMH, HEMeTaJlJlaMH,
*KOHIIEHTPUPOBAHHBIMUA a30THON W cepHoi kuciaoTamu).* Okcua docdopa (V),
optoocdopHas kuciaoTa: PU3MYECKHE U XMMHYECKHUE CBOMCTBA, *mosrydeHue.™
*[lonaTne 0 MHHEpPATBHBIX yHOOpeHWsX: HUTpaThl U ¢ocdatel. [loHsTHE O
KOMIUJIEKCHBIX yAo0OpeHusx.* OOmas xapakTepuctuka 3aeMeHTOB [VA-rpynmsi.
Oco0OeHHOCTH CTpOEHHS AaTOMOB YyIyiepoja W KpemHHs. BameHTHOCTh U
XapaKTEepHbIE  CTEMEHW  OKUCICHUS  aTOMOB  yrjiepoja W KPEMHUSL
PacmipocTpanenue yriepoaa B MpUpo/ie, XapaKTEPHbBIE CTETIEHN OKUCIICHUS.

VYrnepon, amiorponHble Mogudukanuu (rpaput, anMas), (U3HYECKUE H
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEUCTBHE C METaJUIaMU,
HEMETaNIaMH, *KOHLEHTPUPOBAHHBIMU A30THOM © CEPHOM  KUCIOTaMH)*.
Ancopbuus. Kpyrosopor yriepoga B mpupoae. OKcuibl yriepoja, HX
¢u3nyecKkue U XMMUYECKUE CBOICTBa, MOJyYeHUE W MPUMEHEHHE, JEHCTBUE Ha
OpraHv3M 4YeJIOBeKa. *DKOJOTHMYeCKHe NpoOJIeMbl, CBS3aHHBIE C OKCHUJIOM
yraepona(IV); rumoreza T00aJBHOTO TOTEIUICHUS KJIMMAaTa; IMapHUKOBBIN
s dekt.* YronpHast KUcaoTa U €€ coliv, X (PU3nUecKue U XMMHUUYECKUE CBOICTBA,
*momyyenue u mnpumeHeHue.* KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

O6mme mpeacraBieHuss 00 OCOOCHHOCTAX COCTaBa W CTPOCHUS
OpPraHMYECKHUX COCAMHEHUH yriepoja (Ha MpuMEepe MeTaHa, STHIICHA, JTaHOIa,
yKCycHOM KuciaoTel. *Ux cocraB m xumuueckoe crpoenue. Kiaccudbuxarus
opranunyeckux BeniecTB.® [loHATHE 0 OMOTOTMYECKH BaXKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBoJax — M MX POJIM B KU3HU 4eloBeKa. *MarepuaabHOE €IUHCTBO
OpraHUYECKUX U HEOPTAHUYECKUX COCAMHEHUM.*

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBAa (Ha mpUMeEpe
B3aMMOJICUCTBHUS C METaUIAaMH W HEMETa/llaMH), *TojydyeHue™ W MpUMEHEHHE.
*CoenuHeHuss KpeMHusi B npupojae. OOmme mpeacTaBieHUss 00 OKCHJC
kpemHusA(IV) u kpemHueBoit kucnore. Cunukarsl, (QU3NYECKUE U XMUMHUYECKHE
CBOMCTBA, MOJIy4YEHUE U IPUMEHEHHE B OBITY, MPOMBIILICHHOCTH (B MEAUIIMHCKOM,
AJIEKTPOHHOM, CTPOUTEIBHOM W 1p.). BakHeillme CTpoUTENbHBIE MaTepHUaIbl:
KepamHKa, CTEeKJIO, IIeMEHT, OeTOoH, »ene300eToH. I[Ipobiembl Oe3omacHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCEIHEBHOM KU3HMU. *



XHUMHUYECKUH HKCIIEPUMEHT: U3y4eHre 00pa3liloB HEOPTraHMUYECKUX BEUIECTB,
CBOWCTB COJISHOM KHCJIOTHI, ITPOBEIACHHE KAYECTBEHHBIX PEAKLIMUN Ha XIIOPUI-
WOHBl W HaONIOJEHUE NPU3HAKOB MX TMPOTEKAHUS; OIBIThL, OTPaKAIOIINe
¢u3nyecKkue U XMMHYECKHE CBOMCTBA TaJIOTEHOB U UX COCAMHEHHH (BO3MOXKHO
UCIOJIb30BaHNUE BHJIEOMATEPUANIOB); O3HAKOMJICHHME C o00pa3lamMu XJIOpPUIOB
(raloreHuI0B); O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCTUHCHUSIMHU
(BO3BMOXXHO  MCTOJB30BAaHUE  BUJICOMATEpPHAIOB); HAOMIOJCHHE  TIpoliecca
oOyrivBaHusi caxapa MOJl JEHCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3YYEHUE XMMHUUYECKHX CBOMCTB pa30aBIEHHON CEPHON KHUCIIOTBI, IMPOBEICHHE
KayeCTBEHHOW peaklMM Ha Ccyab(paT-uoOH M HaOJI0JeHUE TMpu3Haka eé
IPOTEKaHUs; 03HAaKOMIIEHHE ¢ (PU3MYECKUMH CBOWCTBaAMHU a30Ta, ¢ocdopa U uX
coeIMHEHUH (BO3MOKHO MCIIOJb30BAHNUE BUAEOMATEPUaAJIOB), 00pa3liaMu a30THBIX
U QochopHbIX ynOOpeHUi; NOJyuyeHUE aMMHMAaKa M H3Y4YEHHE €ro CBOMCTB;
IIPOBEJICHUE KAaUECTBEHHBIX pEaklnii Ha HOH aMMOHUA U (ocaT-uoH U U3yUYEeHUE
IPU3HAKOB HUX MPOTEKAHMS, B3aUMMOJEHCTBUE KOHLEHTPUPOBAHHON a30THOM
KHUCIIOTBl C MEIIbl0 (BO3MOXXHO HCIOJb30BaHUE BUICOMATEPHANIOB); H3yUYECHHE
MOJIele KPUCTAIMYECKUX PpEIETOK anmasza, rpadura; O3HAKOMIIEHHE C
IPOLIECCOM  aICOPOIIMU  PACTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTUBOra3a; IOJyYEHUE YIJIEKUCIOr0 Tra3a M H3YYEHUE €ro
CBOMCTB; NpPOBEJCHHE KAaYECTBEHHBIX pEaKLUMUi Ha KapOOHAT- U CHIMKAT-HOHBI
U U3yYEHUE TPU3HAKOB HX MPOTEKAaHUs; O3HAKOMIIEHHE C MPOIYyKLIHEH
CUJIMKAaTHOM NPOMBIIUIEHHOCTH; PELICHHE 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHelme HeMeTauibl U UX COCTUHEHUS.

Mertanisl 1 UX COEUHEHHS

OOmias XapakTepUCTHKAa XHUMHUYECKHMX JJIEMEHTOB — METajulOB Ha
OCHOBaHMHU HMX MOJIOKEHUS B llepruoandeckon cucTeEMe XHUMUUYECKUX JJIEMEHTOB
. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHHE METalaoB. MeTramnndeckas
CBSI3b U METANIMYECKAS KPUCTAIIMYECKAsl PEHIETKA. DIEKTPOXUMHUUYECKUU P
HanpspKeHU MeTaioB. DU3MUecKMe MW XMMHUYECKHME CBOMCTBA METAJIOB
(B3aUMOJICUCTBUE C KHUCIOPOJOM, BOJOM, KucIOTamH). *OOmme CrnocoOsl
noyydyeHus MeTawioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIC CIIOCOOBI
3alUThl UX OT Koppo3uu. CrjaBbl (CTalb, YyT'yH, TIOPATIOMUHUNA, OpOH3a) U UX
IPUMEHEHHE B OBITY U MTPOMBINIJIEHHOCTH. *

[[lenoynble MeTaIbl: MoJokeHUE B Ilepronnueckoil cucreMe XUMUYECKUX
anementoB J[. 1. MenpneneeBa; ctpoeHue aromMoB. HaxoxaeHue B IpUPOJE.
du3nyecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJPOKCUAB HaTpus W Kanud. [IpuMeHeHHe WIENOYHBIX METAVIOB MW MX
COEJIMHEHUU.

[[lenoyHO3EMENBHBIE ~ METAJIBI  MAarHuid M KaJblUMH:  TMOJIOKEHUE
B [leproanueckoil cucreme xumuueckux anemeHToB Jl. 1. MeHnneneeBa; crpoeHue
MX aTOMOB; HaXOX/JECHUE B Npupoje. PU3ndecknue 1 XMMHUECKUE CBOWCTBA MarHus
U Kanpuuda. Baxueiimme coenuHeHus Kaiblus (OKCUZ, TUIAPOKCHUI, COJIN).



*YK€EctkocTh BOJBI U cIIOCOOBI €€ ycTpaHeHus. ™

Amomunnii: nonoxeHue B Ilepuoguueckoil cuCTEME  XHUMHUYECKHX
anementoB J[. I. MenaeneeBa; cTpoeHHE aroMa; HAxXO0XKIECHUE B IPUPOJE.
dusnyueckre 1 XMMUUIECKHE CBONCTBA amfOMUHUA. AMGBOTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCHUA AITFOMUHHS.

Keneso: nmonoxenue B llepmoguyueckoil cUCTEME XMMHYECKUX 3JIEMEHTOB
1. 1. MenaeneeBa; CTpoeHHE aroma; HaxoxacHue B npuponae. dusnueckue u
XUMHUYECKHE CBOMCTBA eje3a (B3aUMOJICHCTBHE C MeETajllaMH, KUCIOTaMU U
cosmsimu). Oxcupnbl, rugpokcuabl u comu xeneza(ll) u xenesza(Ill): cocras,
CBOMCTBA M *mnojrydyeHue. *

XUMUYECKUI HSKCIIEPUMEHT: O3HaKOMJIEHHE C o0pasllaMu METauioB U
CIUTaBOB, WX (U3MYECKMMU CBOWCTBAMH; H3yUYCHHUE PE3yJbTaTOB KOPPO3UHU
METa/ioB  (BO3MOKHO  HMCIIOJB30BAaHUWE  BUJEOMATEPHAIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUSL OKCUJIA KaJblUsl U HATPUA C BOJOM (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); MCCIIEIOBAHUE CBOWCTB >KECTKOW BOJIBI; MpOIECcCa TOPEHUS
&Keje3a B KUCIOopoJe (BO3MOXKHO HMCHOJB30BaHUE BHIEOMATEPHAIIOB); MPU3HAKOB
NPOTEKAHHUSI KAYECTBEHHBIX PEAKIMil Ha WOHbI (MarHus, Kajiblus, aTOMHHUSA,
nuHka, xkenesa(ll) u xenesza(lll), meau(Il)); nabnroaenue u onurcaHue MPOIECCOB
OKpalllMBaHUsl IUIAMEHU HWOHAMHM HaTpus, Kaausi U Kalblus (BO3MOKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB); HCCIEIOBaHHE aM(pOTEPHBIX CBOMICTB
TUJPOKCUJA AIOMUHUS M THAPOKCHAA I[MHKA; PEUICHHUE JKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHenmme MeTauibl U UX COCAUHECHUSD.

XUMHS ¥ OKpy’Karolas cpeaa

*HoBele Marepuanbl W TEXHOJOTMHM. BemectBa ©u Marepuaibl B
MTOBCEHEBHOM KU3HU YEJIOBEKA. XMMHUS U 3/I0pPOBbE. be3onacHoe ncnoib30BaHue
BCIIECTB M XHMMHYECKHUX peakiuii B ObITy. IlepBas moMomis Nmpu XHMHYECKHUX
o’Korax u orpaByieHUsIX. OCHOBBI HKOJIOTUYECKON TPaMOTHOCTH. *

*XUMHYECKOe 3arps3HEHUE OKPYKAIOMIEH Cpenbl (MpeaenbHas J0myCTHMas
koHneHTpamus BemecTB — IIJIK). Ponp Xumum B pemieHUH 3KOJIOTHYECKHX
npoOiem.*

*[IpupoaHbIe UCTOYHUKH YTIIEBOJIOPOJIOB (YroJib, IPUPOJIHBIN Ta3, HEPTH),
MPOAYKTHI UX TTEPEePabOTKHU, UX POJIb B OBITY U MPOMBIIIUICHHOCTH. *

XUMUYECKUI HSKCIEPUMEHT: H3ydeHue oOpa3loB MaTepuaioB (CTEKIO,
CILJIaBBl METAJIJIOB, TTOJIMMEPHBIC MaTepHabl).*

MexnpeaMeTHbIE CBI3U

Peanuzanus MeXnpeaIMETHBIX CBA3CH MPU HU3YYEHUM XUMHUU B 9 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOIb30BAHUE KAK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH JJISI OTIEIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAY4YHBIM (PaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKALUs, MEePUOJAUYHOCTh, HAOIIOECHUE,



AKCIIEPUMEHT, MOJCIUPOBaHNE, H3MEpPEHHE, MOJEINb, SBICHHE, TapHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTSPHAITHI.

®dwuszuka: martepusi, aToOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAJHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsij, MPOBOJHUKH,
MOJYIIPOBOJHUKHY, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTbD, KPUCTAILTUNIECKAs
pemérka, CIuiaBbl, (pU3HUECKHE BEIMYUHBI, €AWHUIBI U3MEPEHHS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢gorocunres, apixanue, 6uocdepa, sKOCHCTEMa, MHUHEPATbHbBIE
y10OpeHus, MUKPOdJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJIbI,
II0JIE3HBIE UCKOIIaeMbI€, TOILLTUBO, BOJAHBIEC PECYPCHI.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HNPEIMETA «XUMHUA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

B uenom pesynbrarsl ocBoeHust ooyuaronumucs ¢ [P yuebHoro npenmera
«XuMus» AODKHBI COBMAJATh ¢ pe3yiibTaramMu denepaibHoi padodeit mporpaMMbl
OCHOBHOT0 00111eT0 00pazoBanus. Hanbosiee 3HaYNMBIMU SBJISIOTCS:

JIMYHOCTHBIE PE3VYJIbTATHI:

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS TMPOTPAMMBI OCHOBHOTO OOIIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJI¢ OOYyYEeHHS XUMHUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJILHOM JIESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, TPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COMMATA3AIUN 00yJIAFOIITIXCS.

JluyHOCTHBIE  pE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroOUIMXCs
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM WU
paclIMpEeHre OMbITa AESATEIbHOCTH Ha €€ OCHOBE, B TOM UYHUCJIE B YACTHU:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

LIEHHOCTHOT'O OTHOILICHUS K OTEUYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEAWIO, TMOHUMAaHUS 3HAYEHUS XUMUYECKON
HAayKd B >KM3HU COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIAAECTh JOCTOBEPHOMU
uHdopmarmeln O TepefoBBIX JOCTIKCHUSIX ¢ OTKPBITUAX MHUPOBOM U
OTEYECTBEHHOU XHMMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOUCTBE
MHpa 1 00IIIeCTBa;

2) rpaXaaHCKOro BOCITUTAHMUS:

MPEJCTABICHUSI O COIMAJIbHBIX HOpPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO



NOJIE3HOM,  Y4YEOHO-HCCIEN0BATEIbCKOW, TBOPYECKOM W JAPYTHX  BHJAAX
NeSTEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW NEATENLHOCTH MpHU
BBINIOJIHEHUH YYEOHBIX, MO3HABAaTEIbHBIX 3a/Ja4, BBINOJHEHHUH XUMHUYECKHX
HKCHEPUMEHTOB, CO3/IaHUU YU€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
U B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJICHWE W TIIOCTYNKA CBOMX TOBApHUINEd C MO3UIUU
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI IOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHUSI:

MHUPOBO33PEHYECKUX MPEICTABICHUN O BELIECTBE M XUMUYECKON pEaKIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH U COCTABJISIOLINX
OCHOBY JUIsl TIOHMMAaHHUS CYITHOCTH HAYYHOW KapTUHBI MHUpPA, MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL MPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
IIPUPOJHOM CPENOU, O POJIM XMMHUU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX Ha MMOJYYEHUE HOBBIX 3HAHUU I10
XUMUHU, HEOOXOIUMBIX JIJIs1 00OBCHEHUS HAOII0JaEMBbIX MTPOLIECCOB U SBJICHUN;

MO3HABATEIbHON, HMHPOPMAIIMOHHOM M YHUTATENbCKOW KYJIBTYpPBHL, B TOM
YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThl C YUYEOHBIMH TEKCTAMHU, CIIPABOYHOU
JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBaMH HH(YOPMAIMOHHBIX
TEXHOJIOTUH;

MHTEepeca K OOYYEHUIO W TMO3HAHHUIO, JI0O03HATEIHLHOCTH, TOTOBHOCTH U
CIOCOOHOCTM K  caMoOOpa30BaHWIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
NeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH W YPOBHS OOYy4EHHS B
JlanbHEHIIIEM;

4) popmupoBaHus KyJIbTYPhI 3T0POBBS:

OCO3HAaHHSI LEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
310POBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 *XU3HHU, OCO3HAHUSA IOCIEICTBHA H
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOrojsi, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIOJICHUS] TMpaBwi O€30MacHOCTH NpU  OOpalleHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATBbHOM KU3HU;

5) TpyZ10BOTO BOCHIUTaHUSI:

MHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Ipodecchil U Tpyaa paziIudHOro
poja, yBaXKE€HHE K TPYAy U pe3yJibTaTaM TPYJIOBOW IESITEIbHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHUsI MPEAMETHBIX 3HAHUW O XUMHUHU, OCO3HAHHOIO BbIOOpA
UHAMBUIYAJIbHON TPAEKTOPUU MPOJIOJIKEHHS] 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCTEeHOW PO(ECCHOHATFHON IEATEIHbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJalTHPOBATHCS B IPO(PecCHOHAIbHOI cpefie;

6) KOJIOTHYECKOTO BOCITUTAHHUS:

HKOJIOTMYECKH 11€JIECO00PAa3HOr0 OTHOLIEHHS K IPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHMS, TOHUMaHUS [IEHHOCTU 3I0POBOrO U
O0e3zonacHOro oOpa3a »HW3HH, OTBETCTBEHHOI'O OTHOLICHHUS K COOCTBEHHOMY
(¢u3nyecKkoMy U TNCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMs ILEHHOCTU COOIIOACHMUS



npaBui 0€30MaCHOIO MOBEAEHUS ITPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYyalUsX,
YIPOXKAIOIINUX 3J0POBbIO U )KU3HHU JIFOJCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJydaeMble IPU U3YYEHUH XUMHH, IJIs
pelIeHuss 3a7ad, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOJHOW CpEIOM, NOBBILICHUS
YPOBHSI  SKOJOTUYECKOW  KyJbTYpPhl, OCO3HaHUs TIJ00aNbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIEM U ITyTEN UX PEIICHHS TOCPEACTBOM METOJIOB XUMUHU;

DKOJIOTUYECKOIO  MBIIUICHHUS, YMEHUS  PYKOBOACTBOBATbCA UM B
NIO3HABaTEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3VYJIBTATHI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl MO
XUMUU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATEIHHBIMU JICUCTBUSIMU, B
TOM YHUCJIE:

1) 6a30BbIe JOTHUUYECKHUE ACHCTBUS:

BBISIBIISITH IPUYMHBI U CIIEICTBHS MPOCTHIX XUMHUUECKUX SIBJICHUI;

OCYIIECTBJISTh CpaBHEHWE, KIACCU(DHUKAIMIO XWMHYECKHUX BEIIECTB IO
3a/IaHHBIM OCHOBAHUSIM M KPUTEPUSIM JIJISl YKA3aHHBIX JIOTHUECKUX OTNEPaIIHii;

CTPOUTH JIOTMYECKOE CYXKJEHHE IIOCIe TMPEIBapUTEIHHOTO aHaIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUYMHHO-CJIEICTBEHHBIX CBSA3EH

co3/laBaTh, MIPUMEHSITh U MPEOOPa30BHIBATH 3HAKM M CHMBOJIBI, MOJIEIH U
CXEMBI JIJI pellIeHUs] YUeOHBIX U MO3HABATENbHBIX 3a/1a4 C MOMOIUIBIO Me1arora;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE XHWMHUYECKHX IPOLIECCOB U UX
MOCJIEICTBUS,

2) 0a30BBIC UCCIIEIOBATEIIBCKUE JICHCTBUS:

C TIOMOLIBI0 TMeJarora MPOBOAUTh XUMHUYECKHH OIBIT, HECIOXKHbBIN
AKCIIEPUMEHT, JUIsl YCTaHOBJICHUS OCOOECHHOCTEH OOBEKTa WM3yUeHUs, MPUIMHHO-
CJICICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 0OBEKTOB MEXK]1y COOOI;

C TIOMOIIIBIO TMearora Wik caMoCTOSITENbHO (GOPMYJIHUPOBATH 000OIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabota ¢ uapopMmarmei:

BBIBJISITE  AeUUUTH  HUHGOPMAILMU, MAHHBIX, HEOOXOAUMBIX IS
pEelIeHus TOCTABJICHHOM 3a/1a4H;

npeoOpa3oBbIBaTh MHGOPMALIMIO U3 OJHOTO BHAA B JIpYyrou (Tabiuily B
TEKCT U 1p.);

UCKaTh WX OTOMpaTh MHGOPMALMIO WM JaHHbIE W3 HMCTOYHUKOB C
y4ETOM MPENIOKEHHONW yueOHOH 3a71aut U 3aJaHHBIX KPUTEPUEB.

Osnagenue YHUBEPCAIBHBIMU y4eOHBIMU KOMMYHHKATUBHBIMU
JNICUCTBUSIMUA:

OpraHU30BbIBaTh YUeOHOE B3aUMOJICHCTBHE B Ipymre (ONpeaesTh oOmiue
1[EJTU, PaCIPeNeIIITh POJIHU, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TMOMOIIBI TEJarora WA CaMOCTOATENBHO COCTAaBIATh YCTHBIE U
MUCHBMEHHBIE TEKCThl C HCMOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTEPHUAIOB JJId



BBICTYIUIEHUS IIEPE] Ay AUTOPHUEN;

OpPraHMU30BbIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh WHAMBUIYAJIbHO M B TPyIMIe: HAXOIUTh
oO1miee pemieHue U paspemarb KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3ZHMLUNA U
ydeTa UHTepecoB; (hOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOWIMH MPOAYKT, MPUHUMATH U
pa3nensaTb OTBETCTBEHHOCTh W MPOSIBIIATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA
repe rpymnIou.

OBnajzieHNEe YHUBEPCATLHBIMU YU€OHBIMH PETYISTUBHBIMU JCHCTBUSIMHU:

oOHapyxuBaTh U (GOPMYIUPOBATH Yy4eOHYIO MPOOJIEMy, ONPEAENATh 1Lelb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAMU CAMOKOHTPOJIS, CAMOOLIEHKH, MPUHSATHS PEIICHUN U
OCYLIECTBJIEHUSI OCO3HAaHHOTO BbIOOpa B y4yeOHOM W  MO3HABATEIbHOU
NEATENBbHOCTH;

COOTHOCHUTH CBOU JIEUCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMH, OCYIIECTBIISITh
KOHTPOJIb CBOEU JEATEIIBHOCTH B IIPOLIECCE JOCTUKEHUS PE3yJIbTaTa, ONPEACIATh
CrocoObl JIGUCTBUI B paMKax TMPEUIOKEHHBIX YCIOBUM H TpeOOBaHUH,
KOPPEKTUPOBATH CBOU AECHCTBHS B COOTBETCTBUM C U3MEHSIOIIEICS CUTyalluEH;

JaBaTh aJCKBaTHYIO OLEHKY CUTYallMu U IPEIaraTh IJIaH €€ N3MEHEHHS;

MPEABUNIETh TPYOHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PELICHUU
y4eOHOM 3a1auH;

MOHUMATh MPUYUHBI, TT0 KOTOPHIM HE ObUT IOCTUTHYT TPEOYEMBbIN pe3ysbTar
NeSTEeIbHOCTH, ONPENIEsATh MO3UTUBHBIE U3MEHEHHS U HalpaBlieHUs, TpeOyrolue
NanbHENIIe padoThl;

OCO3HAHHO OTHOCHUTBCS K APYTrOMY YEJIOBEKY, €I0 MHEHHUIO.

[NPEAMETHBIE PE3VYJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOECHUIO O0A3aTEIBHOIO
collepKaHUs, YCTAaHOBJEHHOro JaHHOW DenepanbHON padouyell NporpaMMon,
BBIJICNIAIOT: HAYy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JEHCTBUM, crienuduyeckue s
y4eOHOro mnpeaMera «XuMus», BHUAbl ACSTEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHUSA, €r0 HHTEpIpeTaluy, NpPeoOpa3oBaHUI0O U MPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYaIUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHWM NPUPOADI,
NOHUMaHuEe OOBEKTUBHOM 3HAYUMOCTH OCHOB XMMHYECKOM HAyKH Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEH KyJbTYpPbl U MPAKTUYECKON
JEeSITeIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAaHUE MECTa
XUMHH CPENIN IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMHU MOHSATUMHOTO aIlapara U CHUMBOJIMYECKOTO S3bIKa
XUMUU U1 COCTaBjieHHS (OpMyJ HEOPraHWYeCKUX BEUIECTB, YpaBHEHUU
XUMUYECKUX PEAKINil (C OMmopoi Ha aJIrOpUTM YYEeOHBIX ICHCTBHUI); BIIAJICHUE
ocHoBaMH xumuueckod HomeHknarypel (IUPAC u TpuBuManpHOW) M yMeHUE
UCIIOJIb30BaTh €€ JIg pelleHHus] yuyeOHO-TO3HABATENbHBIX 3aJad C MOMOUIBIO



YUUTENS; YMEHUE HCMOJIb30BaTh MOJEIU JJisi OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKYJI 10 AJITOPUTMY C ONOPOM HA ONPECIICHUS;

MPEJCTABIICHUE O CHUCTEME XHMHYECKHUX 3HAHUM W YMEHHE C TOMOIIbIO
yYUTENsI MOPUMEHSATh CHUCTEMY XMMHUYECKUX 3HAHMW Uil YCTaHOBJICHUS
B3aMMOCBSI3€M MEX]ly U3YyYEHHBIM MaTEPUaAIOM U MPHU MOJYyYECHUN HOBBIX 3HAHUH,
a TaKKe B MPOIECCE BHIIMOJHCHUS YICOHBIX 3aJaHUI U IMPH pabOTe ¢ HCTOYHUKAMU
XUMHUYECKON MH(OPMAIIUK, KOTOpast BKIIOUACT:

BOKHEHIINE XUMUYECKUE TTOHITHS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOJHAS W HEOJHOPOIHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAasi MacChl, KOJUYECTBO BEIECTBA, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIA 00BEM, OKCH/I, KICJIOTa, OCHOBAaHUE, COJIb (CPEIHSA),
XUMHUYECKasi PEaKius, PEaKlUW COCIUHEHUS, PEAKIHUH PaA3JI0XKEHUS, PEAKIUU
3aMeIleHMs, peakuud oOMeHa, TemnioBo »PdEeKT peakuuu, 5K30- H
SHJIOTEPMHUYECKUE PEAKIIMM, PACTBOP, MACCOBas N0 XMMHUUYECKOrO0 3JIEMEHTa B
COEJIMHEHNH, MACCOBasl J10JI U MPOLEHTHAs KOHIEHTpalKs BEUIECTBA B PaCTBOPE,
SIPO aToMa, JJIEKTPUYECKU CIIOM aToma, aTOMHash OpOWUTalb, paguyc aToma,
BAJICHTHOCTb, CTEIICHb OKUCIICHUS, XUMUYECKasl CBSI3b, JIEKTPOOTPULIATEILHOCTbD,
NOJISIpHAsL U HETIOJISIpHAs KOBAJICHTHAsI CBSA3b, MOHHAS CBS3b, METAJIIMYECKASI CBS3b,
KpUCTAJUIMYECKasi pelleTka (aTOMHasi, MOHHAs, METAJUIMYECKasi, MOJIEKYJsIpHas),
WOH, KaTWUOH, AaHWOH, OJJEKTPOJIUT W HE OJJIEKTPOJIUT, DJICKTPOJUTUYECKAs
JUCCOLMAIINS, PEaKIUd HMOHHOTO OOMEHA, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUMHU, OKUCIUTEIh W BOCCTAHOBUTEIb, OKHCICHHE U BOCCTaHOBIICHHE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIC pPEaKIIHH,
CKOPOCTh ~XMMMYECKOM peakIuu, KaTalu3aTop, NpeAeabHO JIOMyCTUMAas
koHueHTparus (ITJ1K), koppo3us MeTauioB, CIIIaBbl;

OCHOBOTMOJIATAlOIINE  3aKOHbl ~XUMHUU: 3aKOH COXPAaHEHUSI  MAaccChl,
[lepnonnueckuii 3akoH [. 1. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUM XUMHH: aTOMHO-MOJIEKYJIIpHAsE TEOPUSI, TEOPHUS IEKTPOIUTUIECKON
JIMCCOIMALINKM, a TaKXKe MPEACTABICHUS O HAYYHBIX METOJAaX IO3HAHUS, B TOM
YUCJIE AKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX METOJaX HCCIIe0BaHUs BEIIECTB U
M3yYCHUS XUMUYECKUX PEaKIUid;

MPEACTABJICHUE O MEPUOJUYECKONM 3aBUCUMOCTU CBOWCTB XUMHYECKHX
AJIEMEHTOB (pajuyc aroMa, 3JIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX M CIOKHBIX
BCILIECTB OT TMOJIOKEHUs1 3yeMeHToB B Ilepuomnueckoit cucreme (B MajbIxX
MepUoJIaX U TJABHBIX MOATPYIIIAX) W 3JEKTPOHHOTO CTPOCHHUS aToMa; YMEHHE
OOBSICHATH CBSI3b MOJIOKEHUS dyieMeHTa B [leproanyeckoil cucremMe ¢ YuCiIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
saapa, oO0Iee YWCIo  JJICKTPOHOB),  pacHpeAciICHHEM  JJICKTPOHOB 11O
SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KadWs W KaJIbIUS;
KJacCU(UIMPOBATh XMMUYECKHE D3JIEMEHTBHl C ONOpOM Ha oOmNpeaeiaeHUs
(bu3UYECKOro cMbIC/Ia MUGPOBBIX TAHHBIX IEPHUOTUICCKON TAOIHIIHI;



YMEHHE KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOPTraHUYEeCKUe
BEILIECTBA U XMMUYECKHE PEAKIUU C ONOPOM HA CXEMBI; OMPEAEISTh BaJIEHTHOCTh
U CTENEHb OKHUCJICHHUS XMUMHUYECKHX AJIEMEHTOB, BHUJI XUMUYECKOW CBSI3M U THII
KPUCTAUIMYECKON CTPYKTYpbl B COEJUHEHHMSX, 3apsj] MOHA, XapaKTep Cpelabl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCJIOT, OCHOBaHM ), OKMCIUTEIb U BOCCTAHOBUTEIb
0 AJITOPUTMY YUEOHBIX JICHUCTBUI;

YMEHHUE XapaKTepU30BaTh C OMOPOW Ha CXeMy (PU3UYECKHE U XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, I'padut, anMas, KpeEMHUH,
asort, gocdop, cepa, XJI0p, HATPHH, KaJIWi, MarHUH, KAJIBIIUH, aJJIOMUHUHN, KEJIe30)
U CIIOXKHBIX BEIIECTB, B TOM 4YHCJE HX BOJHBIX PAacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHUIBI M TUApPOKCcUAb meTamnoB [ - I[A rpynm,
amomuaus, meau (II), muuka, xenesza (II u III), okcuabr yrimepoma (II u 1V),
kpemuus (IV), azora u docdopa (III u V), cepet (IV u VI), cepuucras, cepnas,
azoTucTas, azoTHas, (ochopHas, yroiapbHas, KpEeMHHEBas KUCIOTa U UX COJIN);
ONUCHIBATh C OMOPOW Ha IUIAH M KIIOYEBBIE CIIOBA; YMEHHWE NPOTHO3UPOBATH U
XapaKTEpHU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS
MOCJ€ TMPEIBAPUTEIIBHOIO aHaIW3a MOJ PYKOBOACTBOM MEAarora, NMpUMEHEHUE
BEILIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKaHUS XUMHYECKUX
NpEBpAlICHUA B Pa3JIMYHBIX YCIOBHUAX, BJIMSHUE BEIIECTB M XHUMHYECKHUX
IIPOLIECCOB HAa OPraHU3M UYEJIOBEKA U OKPYIKAIOIIYIO IPUPOHYIO CPElY;

YMEHHUE COCTABIISATH MO 00Opaslly, CXeMe, aJITOPUTMYy Y4YEOHBIX JEUCTBUI
MOJIEKYJISIpDHbIE U MOHHBIE YpaBHEHUSl peakuuil (B TOM YHUCIE peaKlMii MOHHOTO
oOMEHa U OKHCJIHUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKINil), WLIIOCTPUPYIOIINX
XUMUYECKHAE CBOMCTBA M3YYCHHBIX KJIACCOB / TPYIINT HEOPTaHWYECKUX BEIIECTB, a
TaKXe MOATBEPKIAIIUX T€HETUYECKYIO B3AUMOCBA3b MEK]ly HUMHU,

YMEHHE BBIUUCIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJIAPHYIO MacChl
BEILIECTB, MACCOBYIO JOJII0 XMMHUYECKOrO 3JIEMEHTAa B COEJUHEHHH, MAaCCOBYIO
JI0JIF0 BELIECTBAa B PAacTBOPE, KOJIMYECTBO BEILIECTBA M €ro mMaccy, 00bEM Ta3oB C
omopoil Ha oOmme (QopMylbl; YMEHHE NPOBOJUTH PACUYEThI 1O ypPaBHEHUSIM
XUMUYECKUX peakuuid M HaXOAUTh KOJUMYECTBO BEIIECTBA, OOBEM M Maccy
pEareHToB WM MPOAYKTOB PEAKIMU C OMOpOM Ha oOpaszel, aJropuTM Y4eOHBIX
JICUCTBHM;

BJIaJICHUE OCHOBHBIMH METOJAMHM HAy4yHOTrO TO03HaHUs (HaONI0/EeHHE,
U3MEPEHUE, DJKCIEPUMEHT, MOJECIUPOBAHUE) TIPU H3YYEHUU BEUIECTB U
XUMUYECKUX SIBJICHUH C OMOpOMl Ha ajlropuTM YYeOHbIX [EWCTBHUM; yMEHHeE
chopMynupoBaTh MpoOJIIeMy W TMPEMIOKUTh NYTH €€ PEIICHUS C MOMOIIBIO
nejarora; 3HaHHE OCHOB O€30MacHOM paboThl ¢ XMMHYECKUMHU BEIIECTBAMHU,
XUMUYECKOH MOCY0i U 1a00paTOPHBIM 000PYJOBAHUEM;

HallMYyue TMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS M  OCYIIECTBICHUS
CICAYIONIUX XUMHYECKUX OKCIEPUMEHTOB II0J] PYKOBOJCTBOM YUHUTENS C
o0CyKJIeHHEM T1aHa pabOThI MJIM COCTABICHUEM TaOIUIIbIL:

M3Y4YEHUE U OMHUCaHue (PU3NYECKUX CBONCTB BEIIECTB;

O3HaKOMJIEHUE C (PU3NYECKUMU U XUMUYECKUMH SIBJICHUSMU;



OTIBITHI, WIUTFOCTPUPYIONINE TPU3HAKH MPOTEKAHNUS XUMUYECKUX PEAKITU;

U3Yy4YEHUE CIIOCOOO0B pa3/iesieHus CMecel;

MOJIyYeHUE KUCTIOPO/Ia U U3YyUYEHHUE €r0 CBOMCTB;

MOJIy4Y€HHE BOJIOPO/a U U3YUEHUE €r0 CBOMCTB;

MOJIyYeHUE YTIIEKUCIIOT0 ra3a U u3y4yeHue ero CBOMCTB;

MOJy4YeHNE aMMHaKa ¥ U3yYeHHE er0 CBOMCTB;

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEACIECHHOW  MacCcoBOM  JOJEH
PacTBOPEHHOI'O BEIIECTBA;

MCCJICIOBAHNE W ONHUCAHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3TMYHBIX
KJIACCOB;

NPUMEHEHNUE WHINKATOPOB (JTakMyca, MEeTHIIOpaHka 1 ¢peHondTanenna) ais
ompeJieseHUs] XapaKTepa Cpe/ibl B paCTBOPaX KUCJIOT U IIEJI0YEH;

M3Y4YEHUE B3aUMOJICUCTBUS KUCIOT C METalaMH, OKCHUJIAMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMU;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJTHOTO METaJUIa APYTUM U3 pacTBOpa COJIH;

uccie0BaHue aM(pOTEPHBIX CBOWCTB TUAPOKCHUIIOB aTIOMUHUS U [IUHKA;

pElIeHHE SKCHEPUMEHTANBbHBIX 3a7ady 1o Teme «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pElICHHE OHKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «DIEeKTPOIUTUYECKAS
JVCCOLIUAITUSY,;

pElIeHNe SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BakHeline HeMeTaluIbl U
WX COCTUHEHUS;

pElIeHNe SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHenIme MeTauTbl U UX
COCIMHEHUSY;

XUMUYECKAE DKCIEPUMEHTHI, WUIIOCTPUPYIONINE TMPU3HAKKA TMPOTEKAHUS
peakIii HOHHOT'0 OOMEHa;

KaueCTBEHHBIC PEAKIIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HMOHBI:
xJjopua-, opomua-, momua-, cyibdar-, docdar-, kapboHaT-, CUIUKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHMSI, MarHusl, KajibllUs, aIFOMUHUS, Kene3a (2+)
u xenesa (3+), menu (2+), IMHKAa;

YMEHUE TMPENCTABIATh Pe3yJbTaThl AKCIEPUMEHTa B (OpME BBIBOJIOB,
JI0KA3aTeNIbCTB, TPA(PUKOB U TAOJUIT U BBISBIISATH SMIMPUICCKUE 3aKOHOMEPHOCTH;

BJIQJICHHEC TIpaBWJIaMH  O€30MacHOro  oOpalleHuss C  BEIIeCTBaMHU,
UCIOJIb3yeMbIMU B TTOBCEAHEBHOM KM3HU, a TAK)KE NMPABUIIAMU MTOBEJICHUS B LIEJIIX
cOepeXeHHsI 37I0POBBSI U OKPYXKAIOIIEH MPUPOJHOW Cpeibl; MOHMMAaHHE Bpena
(OTIacHOCTH) BO3JIEHCTBUS HA KUBbIE OPraHU3MbBI OMPENEIICHHBIX BEIIECTB, a
TaK)ke CIIOCOO0B YMEHBINEHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JICHCTBHS;
NMOHUMAaHUE 3HAYEHUS KUPOB, OEITKOB, YTIICBOIOB JUIsl OPraHU3Ma YeJI0OBEKa,

BJIQJICHUE OCHOBAaMH XHWMHYECKOW TPaMOTHOCTH, BKJIIOYAIOIICH YMEHHE
MPaBUJILHO WCIOJIB30BAaTh M3yYCHHBIE BEIIECTBA W MaTepHaibl (B TOM YHCIIC,
MUHEpaIbHbIE YIO0OpEHHUs, METaUIbl M CIUIaBbl, MPOJAYKTHI TEpepadOTKH
IPUPOJHBIX UCTOYHUKOB YTIE€BOAOPOI0B (YTIJisl, IPUPOJHOTO Ta3a, HeTH) B OBITY,



CENbCKOM  XO3SMCTBE, Ha TPOM3ZBOJACTBE; YMEHHE NPHUBOAUTH MPUMEPHI
IPaBUJILHOTO MCIIOJIb30BAHMS H3YUYCHHBIX BEIICCTB M MAaTCPUAJIOB;

YMEHHE YCTaHABIMBAaTh CBSI3W MEXAY pealbHO  HAOIIOJAEMBbIMU
XUMHYECKUMH SIBJICHUSIMH UM TIPOIIECCAMH, MPOUCXOASAIIMMHA B MaKpO- H
MUKPOMHUpPE,  OOBSACHATH  NPUYMHBI  MHOTOOOpa3wWs  BEIIECTB,  yMCHHE
UHTETPUPOBATh XUMHUUYECKUE 3HAHUSA CO 3HAHUSMH JIPYTHX YYCOHBIX IIPEAMETOB C
ITOMOIIIBIO TIe/Iarora;

npejcraBiieHue o chepax mpohecCHOHATbHOM ASATEIbHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKECHHUSX
XUMUYCCKON HayKW;, HaJIWYHWE ONBbITa pPabOThl C PA3IMYHBIMH HCTOYHHKAMHU
uHpopMaruu 1O XUMHUH  (HAyYHO-TIOMYJIIpHAs  JIUTEparypa,  CJIOBapH,
CIIPaBOYHHMKH, HHTEPHET-PECYPCHI) C OMOPOH Ha aJlfOPUTM: YMEHHE OOBEKTHBHO
OIICHWBATh HMH(POPMAIIMIO O BEMIECTBAX, WX MPEBPAMIECHUAX MU TPAKTHICCKOM
IPUMCHCHUHU.

TpeGoBaHusg K NpEeIMETHBIM pe3yJbTaTaM OCBOEHHUS y4€OHOIO IpeaMera
«XuMus», pacrpeielieHHbIe 0 rojilaM 00y4YeHus

Pe3ynbratel 1o rogam (GopMyJaupyrOTCs MO MNPUHLHUIY 100aBICHUS HOBBIX
pPEe3yJIbTaTOB OT I'0Jla K TOAY, YK€ Ha3BaHHbBIC B IPEIBIAYIINX roAax MO3HUIMH, KaK
paBUiIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTBIBAIOTCS (pe3yJbTaThl OYEPETHOTO
roJia N0 YMOJIYaHUIO BKIIFOYAIOT PE3YIbTaThl MPEABIAYILNX JIET).

8 KJIACC

pPacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKUX IOHSTUN: aToM, MOJIEKYJIa,
XUMUYECKUNA  AJIEMEHT, IMPOCTOE BEUIECTBO, CJOKHOE BELIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTENIbHAs aTOMHas |
MOJIEKYJISIpHAsk Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JIOJIsI XUMUYECKOTO AJIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00bEM, OKCHUI, KUCIIOTA,
OCHOBaHHE, COJIb, *3JEKTPOOTPUIIATEIILHOCTh™, CTENEHb OKHCIICHUS, XUMHUECKas
peakius, kiaccuuKanus peakiuii: peakiui COSIUHEHUs, PEaKI[Uu Pas3JIoKEHUS,
peakIMy 3aMEIEHHUs, pPEeaKInu OOMEHa, 9K30- M HHJIOTEPMUYECKUE PEaKIINH,
*rernoBoil A3 PexT peakuu™®; A1po aToma, NEKTPOHHBIA CIION aToMa, aTOMHAs
opOuTalib, paadyc aTroMa, XWMHYECKas CBsI3b, IMOJSIpHAs U HEMoJspHas
KOBAQJICHTHAs CBS3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOp, MaccoBasl 0Js
BelllecTBa (TIPOLICHTHAsI KOHIICHTpPAIlUsI) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSTH ATH TTOHSATHUS IPU ONMKMCAHUM BEIIECTB U X MPEBPAIICHUII;

UCIOJB30BaTh XUMUUECKYIO0 CUMBOJIMKY JJIsl COCTaBJIeHUs (hOpPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEAKIIUMA, 3JIEKTPOHHOIO OanaHca;

OMPENEIATh BaJ€HTHOCTh aTOMOB DSJIEMEHTOB B OWMHAPHBIX COCIUHECHUSX;
CTENEHb OKHCJICHHUS JJIEMEHTOB B OWHApPHBIX COCIUWHEHUSX C OMOpPOM Ha
onpeneseHusi, B TOM YHCJIE€ CTPYKTYPUPOBAHHbBIC, MPUHAIC)KHOCTh BEIIECTB K



onpeneaEéHHOMY KJaccy COEAMHEHWH 1o ¢opMynaMm; BHUI XUMHUYECKOH CBS3U
(KOBaJIEHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COETUHEHUSIX;

MMETh MPEACTABICHUE O CUCTEME XUMHUUYECKUX 3HAHUU, YMETh C MOMOIIbIO
YUUTENSl TMPUMEHSATh CUCTEMY XUMHUYECKUX 3HAHUM, IS YCTAaHOBJIEHUS
B3aMMOCBSI3H MEXIy U3YUYEHHBIM MaTEPHUAIOM U IPU MOJIYyYEHHH HOBBIX 3HAHUH, a
TaKXe MpHU paboTe C UCTOUHUKAMU XUMHUUYeCcKol nHpopmanuu. OpueHTUPOBATHCS
B TIOHATUSX U OINEpUpPOBaTH HMMH Ha 0a30BOM YpOBHE, MPUMEHSATHh IIPU
BBITIOJTHEHUN YYEOHBIX 3aJaHUi U PEIICHUHM PACUETHBIX 3aJad C ONOpoM Ha
ANTOPUTM YYEOHBIX JNEHCTBUN M3YYCHHBIC 3aKOHBI M TCOPHUH: 3aKOH COXPAHCHUS
Mmacchol, [lepuoanuaeckuii 3akon J[.M. MenneneeBa, *3aKoH MOCTOSIHCTBA cocTaBa™,
3aKOH ABOrajipo; aToMHO-MoJIeKyJisipHass Teopus. COOTHOCUTh 00O3HauYEHUS,
KOTOpble uMmeroTcs B Tabnuie «llepuoandeckasi cucteMa XUMHYECKUX 3JIEMEHTOB
JI. . MeHngeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKUX DJJIEMEHTOB (COCTaB M 3apsn flipa, oOlIee YHUCIO BJIEKTPOHOB U
pacrpeeseHre UxX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHYECKUE DIJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHE PEaKInU (110 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 11O
TeIIOBOMY 3(QekTy, 10 HU3MEHEHUIO CTCINECHU OKUCICHUS XHUMHUYECKHUX
3JIEMEHTOB) C OMOPOI HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OOIME XWMUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TMOMATBEPXKIasi OMHCAHUE MPUMEPAMHU MOJECKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUM C OTIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa U
CTPOCHUS, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B Pa3TUYHBIX
YCJIOBUSIX TIOCJIE MPEABAPUTEIBHOTO 00CYKICHUS C TIEAaroroM;

BBIYUCIISITH OTHOCUTEJIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOTI0 XMMHYECKOTO d3JeMEHTa Mo (OopMyJie COSIUHEHUS; MACCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE; NMPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
pEAKLMU C ONIOPOM HA aJITOPUTM;

MIPUMEHATh OCHOBHBIEC OINEPAllMU MBICIUTEIBHON NIEATEIIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IleHHe, CUCTeMaTh3alus, KiIacCU(UKaIUs, BBISBICHUE
NPUYUHHO-CIEACTBEHHbIX CBSI3€M — ISl W3YyYEHUS CBOMCTB BEILIECTB U
XUMUYECKUX PEaKIIMi; eCTeCTBEHHO-HAyUHbIE METOJbl NTO3HAHUS — HAOJI0/ICHHE,
U3MEpeHHEe, MOJACIMPOBAHUE, IKCIEPUMEHT *(peasbHBIA W MBICICHHBIN)® T0x
PYKOBOJCTBOM I€Aarora,

CJIeIoBaTh MpaBUJiaM TMOJIb30BaHUsI XUMUYECKOW MOCY0M U J1ab0paTOpHBIM
o0opyIoBaHMEM, a TaK)Ke IpaBUIaM OOpaIeHus C BEIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMA TI0 BBINIOJHEHUIO J1TA0OPATOPHBIX XUMUUYECKHUX OIBITOB IO
MOJIYYCHUI0O W COOMpPAHUIO Tra3000pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJA),
MIPUTOTOBJICHUIO PAaCTBOPOB C OMNPEICIEHHOW MAaCcCOBOW JI0JIEW PACTBOPEHHOTO
BCILIECTBA; IUUIAHUPOBATb U  TMPOBOAUTH XUMHUYECKHE JKCIEPUMEHTHI IO
paclo3HAaBAaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C TOMOIIbI HHJIUKATOPOB
(makmyc, ¢geHondranenH, METUIOPAHXK U Ap.), TOATBEPKAAIOUIUX KaueCTBEHHBIN



COCTaB HEOPraHWYECKUX BEIIECTB (KAUECTBEHHBIE pEAKIMM Ha WOHBI) MOJ
PYKOBOJICTBOM I€Aarora.

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX TOHSATUNA: XHUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMUYECKass PEaKINsl, XUMUIECKasi CBS3b, *TEMJIOBOM 3(PGHEKT pEeaxIuu, MOJb*,
MOJIIpHBIN 00BEM, PacTBOP; DIEKTPOJUTHI, HEIJIEKTPOIUTHI, IIEKTPOIUTHUECKAS
JUCCOLMAIIMS, peakluu HMOHHOro OOMEHa, Karajau3aTop, *XUMHYECKOoe
paBHOBecHe, OOpaThUMble W  HEOOpaTUMBIE  PEaKIUU™,  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIE PEAKUUU, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, aJUIOTPOIHUs, aM(pOTEPHOCTh, XUMHYECKas CBs3h (KOBaJCHTHASI,
WMOHHAs, METAJUIMYecKas), KpUCTaUIMUeckash pemeéTka, *KOppo3us METaIUIOB,
CILJIaBbl; CKOPOCTh XUMUYECKON peakuu™, mpeaeabHo A0MyCTUMasi KOHIICHTpaIus
(ITAK) BemiecTBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 1. 1) 1
MPUMEHSThH ATU TOHSITHUS IPU ONMKUCAHUM BEIIECTB U X MPEBPAIICHUIA;

MCIIOJIb30BaTh 3HAKK U CUMBOJIBI Ui (PUKCAIMK Pe3yJIbTaTOB HAOJIIOICHUIA,
cocTaBlieHHs (OpMYJT BEIIECTB M YPaBHEHHH XHUMHYECKUX pEaKIHi, 3amucu
JAHHBIX  ycloBUM 3amay. Mcmomb3oBaTh  0003HAuYEHHUS, UMEIOIIUMECS B
[Tepuoauueckoii cuctemMe U TaGIMIE PACTBOPUMOCTH KUCJIOT, OCHOBAaHUN U COJIeH
B BOJI€ JIJIs1 BHITIOJTHEHUS 3aJaHU.

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX AJIEMEHTOB B
COEJIMHEHUSX PA3JUYHOrO0 COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY  COEOUHEHUW C OINOpOM Ha  ONpEeAENeHUs, B TOM  YHCIIE
CTPYKTYPUPOBaHHBIE; BUIbl XUMHYECKOM CBsI3M  (KOBaJ€HTHAas, HWOHHAasi,
METAJUIMYECKasi) B HEOPTaHMYECKUX COCAMHEHUSX; 3aps]l MOHA MO XUMHYECKOU
dbopMyie; xapakTep CpeIbl B BOJHBIX pPACTBOpax KHCIOT W IIeio4eH, *Tumn
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BellecTBa™;

packpbiBaTh cMbici [lepuonmueckoro 3akona J[.MI. Menaeneea wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHHUE: *OIMUCHIBATh U XapaKTepU30BaTh* TAOIHMUHYIO
dopmy Ileproguyeckoit cUCTEeMbl XUMUYECKHX 3JIEMEHTOB: Pa3ndaTh MOHSITHS
«raaBHag noArpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maisie u
OoJibllINE€ TEPUOJbI; *COOTHOCUTH® 0003HAUYECHUS, KOTOpbIE UMEKTCA B
NEePUOINYECKON TaOJMIE, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps] siApa, OOIIee YUCIO BJIEKTPOHOB M
pacmpesieieHie WX 1[0  JJIGKTPOHHBIM  CIIOSIM);  *OOBACHATH®  0OIIMe
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX JJIEMEHTOB U UX COCIUHEHUN
B Mpeeiax MajlblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE JJIEMEHTHl; HEOPTaHMUYECKHE BEIECTBA;



XUMUYECKHE peaKInu (110 YMCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TeraoBoMy d(DQexTy, M0 H3MEHEHUIO CTENEHEeW OKHCICHUS XUMHUYECKHX
3JIEMEHTOB) C OMOPOI HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHenu(pUUecKkrue XUMUYECKUE
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi OMUCAHUE IPUMEpPaMuU
MOJICKYJIIPHBIX ¥ MOHHBIX YPaBHEHHH COOTBETCTBYIONIUX XMMHUYECKUX PEAKIIHHA C
OITIOPOM Ha CXEMBI;

COCTaBJISATh YPABHEHUS JICKTPOIUTUICCKON JUCCOIUALIMK KUCIIOT, IIeJI0Ueit
U COJICH; TIONHBIE W COKpANICHHBIE YPaBHEHUS PEAKIMid HOHHOTO OOMEHa;
ypaBHEHUSI PEaKIMi, MOATBEPKIAIOIIMX CYHUIECTBOBAHWE TE€HETUYECKON CBS3U
MEXTy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX peaKkiuid;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHUS;
BO3MOXHOCTH TMPOTEKaHUSI XUMUYECKUX MPEBPAIIECHUI MMOCe MPeaBapUTEIbHOTO
00CYKJIEHHUS C IEAarorom;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB;
MAacCOBYIO JIOJI0O XHMHUUYECKOTO 3JIEeMEHTa 1Mo (opmysie COSAMHEHHUS; MacCCOBYIO
JIOJII0 BEIIIECTBA B PAcCTBOPE; MPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
pPEaKIMK C ONOPOH Ha AJITOPUTM;

CJIEIOBATh MIpaBUjIaM IMOJIb30BAHMSI XUMHUYECKON TOCY0U U JTa0OpaTOPHBIM
o0opyI0oBaHMEM, a TaK)Ke IpaBUIaM OOpaIlleHus C BEIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSAMH 110 BBIOJHCHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB 10
MOJTyYEHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIINH, TTOITBEPIKIAAIONINE KAaUeCTBEHHBIA COCTAaB PA3IMYHBIX
BEIIECTB: PACIO3HABATh OIMBITHBIM MyTEM XJIOPHA- OPOMHUI-, HOAHI-, KapOOHAT-,
docdar-, cuwnmkar-, cynabdar-, THUIAPOKCUI-UOHBI, KaTHOHBI AMMOHHS M HOHBI
W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHUE B BOJHBIX PAacTBOpPaX HEOPraHUYECKHX
BEILIECTB;

MPUMEHSATH OCHOBHBIEC OIEpaIlUi MBICIUTEILHON NESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIlEeHHe, CHCTeMAaTH3allii0, BBISBICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBSI3€M — JIJI1 U3YYEHUSI CBOWCTB BEIIECTB U XUMUYECKUX PEaKLUU;
€CTECTBEHHO-HAYYHbIE = METOAbl  TMO3HaHWs —  HAONIOACHHE, U3MEpEHHUe,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbII U MBICIICHHBIN ).

Peanu3anusi nporpaMMbl BOCIIUTAHUSA:
- DOopMHUPOBAHUE POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
IPUHAAJIEKHOCTH K OOLIHOCTH rpaxkaaH Poccuiickoit @enepanuu.
- Bocriuranue 068U kK pogHOMY Kpato, PoauHe, cBoeMy Hapomy, YBaKEHUS
K Ipyrum Hapojam Poccun
- Bocnuranume Ha OCHOBE JyXOBHO-HPAaBCTBEHHOW KyJbTYPBl HAapOJOB
Poccun.



- @opMHUPOBAaHHE JCTETUYECKOM KyJIBTYphl HAa OCHOBE POCCHUMCKHMX
TPAJULUOHHBIX JYXOBHBIX II€HHOCTEH, NpPHOOIIEHHWE K JydlmMM oOpasuam
OTEYECTBEHHOI'O U1 MUPOBOT'0 UCKYCCTBA

- Bocrintanne yBaxkeHHsI K TPYLy, TPYASAIIMMCS, pe3ybTaraMm Tpya (CBOEro
U APYTHX JHOJEN)

- ®OpMHUPOBAHHE 3KOJOTMYECKOW KYJIbTYpPbl, OTBETCTBEHHOI0, OEpEKHOIO
OTHOIIIEHUS K TPUPOJIE, OKPYKAIOIIEH Cpelie

- Bocniutanue cTpemiieHHs K MO3HAHUIO Ce0sl U APYTrHUX JIIOJEH, TPUPOABI U
obmiecTBa



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KonunyecTBo yacos
Ne HaunmeHoBaHue pa3/iesioB U DJIeKTpPOHHbIe (LM(pPOBbIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
Pasnea 1. IlepponayanbHble XUMHYECKHE NOHSTHS
Xumust — BaxkHas 00J71acTh
11 €CTECTBO3HAHUS U 5 ) bubmuotexa [{OK
’ MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BeitectBa 1 xXuMudeckue 15 | bu6mmoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20

Pa3nea 2. BaxkHeiilmme npeacraBuTen

HECOPraHNnYeCKUuX BECIIECTB

)1 Bosnyx. Kucnopon. [lonsitue 6 bub6nuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
’9 Bonopon. Ilonstue o kucinorax 2 1 bu6nmorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [lousitue 06 5 1 1 bubnnoreka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [{OK

' HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuoguveckasi cucrema xummueckunx 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuyeckasi ¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aAKIuH




[lepuoanueckuii 3aKOH U

31 [Tepuonnueckas cuctema 7 bubmmoreka [JOK
' XUMHUYEeCKHX deMeHToB . U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBA3b.
19 o g bu6mmoreka [IOK
' KHCIHTEIbHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nmoreka [JOK
Hroro mo pasneiy 15 https://m.edsoo.ru/7f41837¢
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KosmnuecTBo yacos DJIEKTPOHHBIE
HaunmeHnoBaHMe pa3/ie/ioB U TeM uudgposbie
Ne ni/m P Kontpoubnbie | IIpakTnuyeckue (ncbp .
NPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypcsl
Pa3znen 1. BenmecTBO 1 XUMHYECKHE PeaKIUN
11 [ToBTOpenue u yriyoaeHue 3HaHUH 5 | bubnnorexa [JOK
' OCHOBHBIX pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubmmorexa [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOLIUALIMS. 2 ) 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUS
21 OO6m1as XxapakTepHUCTHKA XUMHUECKUX 4 1 bubnmorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKa XUMHIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
’ Py - -eP https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHHL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 bubmmorexa [IOK
' . py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS




Hroro no pazgeny

25

Pa3zgen 3. Meta/uibl M X COeTMHEHUS

bu6mmoreka [JOK
3.1 006 7 4
HWE CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakueiiime MeTasuibl U UX COSQUHEHUSI 16 Bubmorexa IOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Paznen 4. Xumusi 1 okpyskamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmrorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMi 3 Bubmaorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/m Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
I [Ipenmer xumuu. Ponb XuMuu B 5KU3HU I bu6nuoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c¢
2 ITongarue o MeTomax IMO3HAHUI B XUMUU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227¢
IIpaxtrueckas padora Ne 1 «IIpasuiia paboTeI
3 B iaGo aTo I/II/II;/I MpuéMEI 00 f eHI/ISII()Z 1 bubmorexa LOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTuueckas pabora Ne 2 «Pa3znenenue
5 cMecel (Ha mpuMepe OYUCTKH MTOBAPEHHOM 1 bubmorexa OK
p p P https://m.edsoo.ru/ff0d28¢c8
COJIN)»
bu6mmoreka [IOK
6 ATto oJe 1
TOMPL H MOJICKYJIRT https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XHUMHUYECKHUX IJICMECHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BELIECTBA 1 bubmmorexa [OK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHUE 1 bubmorexa HOK
yAp y https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSTHCTBA COCTABA BEIIECTB. 1 bubmuotexka [{OK




Xumnueckas popmyia. BageHTHOCTh aTOMOB
XMMUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOCUTENbHAS aTOMHAs Macca. bubmmoreka [JOK
OtHocuTeNnbHasi MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 1oaa XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COCIMHCHUM https://m.edsoo.ru/ff0d350c
13 KonugecTo BemecTBa. Mosb. MomnspHas bubnmnorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKue 1 XUMUYSCKUE SIBICHUS. bubmuoreka [JOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bu6nmorexa LIOK
XUMHYECKUX PEAKLU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus KoaMuecTBa, MacChl BEIIECTBA MO bu6mmorexa [IOK
YPABHEHUSAM XUMUYECKUX PEAKLIMI https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruueckux peakiui
18 (coe I/IH(I::HH;I a3JI0KEHUS 3a1\IZe EHUS bubmmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHmkIoneauct. O6o00eHNE 1 Bubmmorexa [IOK
H et Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3HAaHUI
20 KonTponbhas pabora Nel no teme «Bemecta bu6nuoreka [IOK
U XUMUYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa.
Y Y bubmuoreka [JOK
21 Kucnopon — aneMeHT U npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e¢




duznyeckue 1 XMMHUECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPESHUE) bubmmorexa [IOK
poAa peardt » TOP ' https://m.edsoo.ru/ff0d4614
ITousatre 00 okcumax
CriocoObI TOTy4YeHUsT KUCJIOPOia B
23 J1a00paTOPUH M IIPOMBIIIICHHOCTH buomorexa OK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemmoBoii 3 PEeKT XUMHUYSCKOM PEaKIIUH,
24 TOHSATHE O T(i)q)MOXI/IMI/I‘{eCKOM paBH;IHI/II/I Brbmmorexa LIOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKUX PEAKIIMIX
TonnuBo (HedTh, yroiab U METaH).
25 3ar ﬂBHeI-EI/qu];OB yxa CITOCOOBI ()31"0 bubmorexa OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTrueckas padota Ne 3 o reme
26 «Ilonmydenne u coOupanue Kucaopoaa bubmorexa OK
e . P poAd, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOMCTBY»
7 Boxopon — aneMeHT 1 mpocToe BEIIECTBO. bub6nuoreka [IOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
78 dOU3UUECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [{OK
Bogopoxa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 IT
OFIITHE O KHEAOTax 1 coix https://m.edsoo.ru/f0d50d2
30 CriocoOsI oTy4eHHs BOAOPOIa B bubmuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
31 «ITonmydenne u coOupanue BoIOpoaa bubmmorexa [TOK
' N P AOPOAE, https://m.edsoo.ru/ff0d4{42
M3Yy4YEHHUE €ro CBOMCTBY»
32 Moutsipabiii 00bEM ra3oB. 3akoH ABOTaapo bubamorexa [IOK

https://m.edsoo.ru/ff0d542¢




Breraucnenus O6"béMa, KOJINYCCTBA BCIICCTBA

bu6nmoreka [IOK

33 rasa 1o ero U3BeCTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brraucnenust 00b€MOB ra3oB 10 ypaBHEHHIO
34 €aKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peait o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ia30B
35 dusndueckre 1 XUMHUIECKHUE CBOMCTBA BOJIBI bubmmorera [TOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 CocrtaB ocHoBauuii. [Tougrue 00 uHAUKATOPAX
A p https://m.edsoo.ru/ff0d59e2
Bopa kxak pactBopurens. HacwlmenHbIe U
37 HEHachl epHHHe paCTBO bl. MaccoBas 1011 bubnnorexa [IOK
- PacTBOpHL. A hitps://m.cdsoo.ru/fl0d5b40
BEIIECTBA B paCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «[IpuroroBneHne pacTBOPOB C ONPEIEIEHHON bubmorexa LIOK
P o o P p pel https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIel PaCTBOPEHHOTO BEIIECTBA
39 KonTponbhas pabora Ne2 no teme bub6nuorexa [IOK
«Kucnopoa. Bogopoxn. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: coCcTaB, KiIaccuduKaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHU4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmiorexa LIOK
: P hitps://m.edsoo.ru/fl0d664¢
OKCHUJIOB
4 OcHOBaHHSA: COCTaB, KIaccuuKarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukarms, bu6nmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMMHUYECKUE CBOMCTBA KUCIOT bubmmorexa [TOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI bubmuoteka [{OK
IIOJIyYEHUs, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabora Ne 6. Pemenue
47 SKCNEPUMEHTAIBHBIX 3aJa4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEMHEHUN»
43 ['eHeTnueckas cBA3b MEKy KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [{JOK
49 O06o001IeHre U cucTeMaTU3aIus 3HaHUH
- H https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padora Ne3 no teme "OCHOBHbIE bu6numorexa [IOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIacCHPUKAITIT
bu6nmoreka [JOK
51 XUMUYECKUX 31eMeHTOB. [loHsATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3akoH u [lepuoamdeckas
bu6mmoreka [IOK
52 CHCTEMa XUMHYECKuX dneMeHToB JI. 1.
https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuoapl, rpyInbl, TOAPYIIHE bubmorexa HOK
p > TPYTHBL Py https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubmuoteka [JOK
H3otornbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
. bubmmoreka [JOK
55 aneMeHToB llepuoanyeckoii cucremsl . U.

MenneneeBa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 3JICMCHTA 110

. bu6nmoreka [IOK
56 ero noJyioxeHuro B [leproauueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoamdeckoro 3akoHa aJist
57 a3BUTHS HAyKH U npakTuku. J[. 1 bubmmorera [IOK
P y .. P o S https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpakJIaHuH
PesepBHEbIi ypok. O000IIIEHHE U
58 CI/ICTEMaTI/BZpI/IS{ 3HaHI/II;IH / Bcepoccuiickas bubmorexa LIOK
H p https://m.edsoo.ru/00adb33c¢
poBepoyHas paboTta
Konrtponsnas padora Ne4 no reme «CtpoeHue
. bu6nmmoreka [IOK
59 aToma. XUMHYecKas CBs3b» / Becepoccuiickas
https://m.edsoo.ru/00adb486
MpoBepoYHas padbora
60 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubmmorexa [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsI3b bubmorexa LOK
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
62 KoBasieHTHas nonsipHas XMMUYECKas CBSI3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
63 KoBasieHTHAs1 HENOJIApHAs XUMUYECKas CBSI3b
https://m.edsoo.ru/00adaab&
64 CrelleHp OKHUCIIEHUS bubmorexa LOK
https://m.edsoo.ru/00adae28
65 OKUCIUTEIHHO-BOCCTAHOBUTENBHEIC PEAKITNHT bubmmorexa [OK
p https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIUTEIN U BOCCTAHOBUTEIN
https://m.edsoo.ru/00adb076
67 PesepsHblii ypok. O60011eHue u bub6nuoreka [IOK

cucTeMaTtu3alus 3HaHui no teme «CtpoeHue

https://m.edsoo.ru/00ad9cb2




atoMa. XUMHYECKas CBSI3b)

68 PezepHblil ypok. O60011eHNE U | bubnnoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




9 KIIACC

KosmnuecTBo yacos JJIEKTPOHHBIE
Ne uudposbie
Tema ypoxka Kontpoabubie | [IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
[lepuoanueckuii 3akoH. [lepnoanueckas
bub6mmoreka [JOK
1 CHCTEeMa XUMHYECKuX d1eMeHToB J[. 1. 1
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p p https://m.edsoo.ru/00adb6b6
IIEPHOIOB
3 Krnaccudukanust 1 HOMEHKIIaTypa | bu6muoteka [IOK
HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XMUMUYECKOW CBSA3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme
5 «IloBTOpEeHue u yriydieHne 3HaHUi 1 1
OCHOBHBIX Pa3/eyoB Kypca 8 Kiacca»
6 Knaccudukanuss XuMHIeCKUX PEaKI|i 1Mo | bubmuorexa [JOK
pa3IUYHBIM IIpA3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKON pEaKIUy.
bubmmoreka [JOK
7 [ToHsiTHE O TOMOTE€HHBIX U I€TEPOreHHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsITHE O XUMUYECKOM PaBHOBECHH.
2 @DaxTopsl, BIUAIOIINAE HA CKOPOCTh | bubnunorexa [IOK

XHUMHYECKOMN pCaKkun U MOJIOKCHUC
XUMHYECKOI'0 paBHOBECHUA

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




OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIC

bu6mmorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOIUTUYECKON JUCCOLUALUH. bubmmoreka [JOK
CuibHBIE U CJTa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS peaKkuid Bubnmorexa [IOK

yp P https://m.edsoo.ru/00add448
XHWUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM
12 B CBETE MPEJICTABICHUN 00 bubmmorexa [OK
P . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOIHAIIIU
XuMHYECKHEe CBOMCTBA COJICH B CBETE
13 MPEACTaBICHUN 00 AIEKTPOIUTHYCCKON buommorexa OK
ped P https://m.eds00.ru/00add8b2
JIACCOLMAIIN
14 ITonsiTue o TUApOIU3E CONEH buommorexa LHOK
o https:/m.edsoo.ru/00add9d4
bu6nunoreka [JOK
15 O06o0meHre U cucTeMaTr3aIus 3HaHUH
B B https://m.edsoo.ru/00addd 12

16 IIpakTuyeckas padora Ne 1. «Permenune bubmuoteka [IOK
HKCIIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme

17 «DNEKTPOIUTHYSCKAS JUCCOIUALIHS bubmmorexa [TOK

p A HHat https://m.edsoo.ru/00addec0
XUMHUYECKHUE PEAKIIUU B PACTBOPAX»

13 OO6m1as XxapaKTepUCTHKA rajJOreHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ComnsiHast KHCIIOTa,

. bubnuotexa [JOK
19 XUMUYECKHE CBOWCTBA, IIOJIyUYEHHUE,
https://m.edsoo.ru/00adel04
MIPUMEHEHHE
20 [Ipaktuyeckas padota Ne 2 o treme bubnunoreka [IOK

«HOJ’Iy‘-IeHI/IC COJISIHOM KHCJIOTBI, U3YUYCHUC eé

https://m.edsoo.ru/00ade348




CBOUCTBY

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX

bubmuorexa [JOK

21 €aKI[UH, €CJIM OJWH 13 PEarceHTOB JlaH B
P P https://m.edsoo.ru/00ade488
n30bITKE
” OO61mas xapakTepucTrka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(DUKAITUN CEPHI.
P ¢ N P . bu6mmorexa [IOK
23 Haxoxnenue cepsl U €€ coeluHEHUN B
i https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHE CBOMCTBA CEPbl
24 CepoBonopoi, cTpoeHHe, GU3HUECKUE U bubanorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunsl cepol. CepHast KUCIIOTA, (GU3HYECKHE bu6muoteka [IOK
1 XMMHYECKHUE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHUECKUE PeaKkliH, JeKallle B OCHOBE
2% MIPOMBIIIJICHHOTO CII0CO0a MOJTy4eHHS bubnnorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH CpeIbl COEUHEHUSIMH CEPbI
7 Brranciienue MaccoBoit 1071 BEIXOAa bubmuorexa [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTUKa 3JIEMEHTOB V A-
28 IpymIbl. A30T, pacIpPOCTPaHEHUE B IIPUPOIE bubmmorera [TOK
Py ' » pactipoctp B PHpOAE, https://m.edsoo.ru/00adeea6
¢du3nyuecKkre u XUMUYECKUE CBOWCTBA
29 AMMHuak, ero pu3nYecKre 1 XuMHUIECKue bubnunorexa [IOK
CBOMCTBA, ITOJIyY€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padota Ne 3 o teme
bu6nuoreka [JOK
30 «ITonyuenne ammuaka, U3y4eHuUe €ro

CBOMCTBY»

https://m.edsoo.ru/00adf180




A30THas KuCoTa, € pusnueckue u

bu6mmorexa [IOK

31
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
0 B KaueCTBE MUHEPAJIbHBIX YAOOPEHUIA. bubmmoreka [JOK
XHAMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEeH https://m.edsoo.ru/00adf518
Cpe/bl COeTMHEHUSIMU a30Ta
docdop. Oxcun dpocdopa (V) u pochopuas
33 KHCIOTa, (PU3HUECKUE U XUMUYECKUE buommorexa LOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, NOJIyYeHUE
Hcnonk3oBanue ¢pocdaToB B KauecTBE
. bu6nmoreka [IOK
34 MUHEPAJTbHBIX yI00peHUH. 3arps3HeHHE
N https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yrnepoa, pacnpocTpaHEeHHE B IPUPO/IE, bubnmnoreka [JOK
¢u3znyeckre U XUMHUYECKUe CBOWCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcunpl yraeposa, ux Gpusndeckue u
16 XUMHYECKHE CBONCTBA. DKOJIIOTHICCKHE bubmuoreka [JOK
poOJIEMBl, CBSI3aHHBIE C OKCHUJIOM YTIIepoa https://m.edsoo.ru/00adfebe
av)
Bbu6nuoreka [JOK
37 VYronpHas KucioTa u €€ Cou
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
" bubmorexa [JOK
38 [Tonydenue yriekuciaoro rasa.
" https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuust Ha kKapOOHAT-HMOH
39 [lepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX bubmmoreka [JOK
BEILECTBAX KaK O COEAUHEHUAX yIJIEpoaa https://m.edsoo.ru/00ae054e
. bu6muoteka [IOK
40 Kpemuuii 1 ero coequueHus 1
https://m.edsoo.ru/00ae080a
41 [IpakTrueckas padora Ne 5. Perenue bubmuorexa [JOK




IKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEME
«Baxkneine HeMeTaJlJIbl U UX COCOUHCHUS

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

Kontponbnas pabota Ne3 mo teme

bubmuorexa [JOK

42 N
«Bakuenme HeMETAUIEI U UX COETUHEHUS https://m.edsoo.ru/00ae0el8
OO6m1as XxapakKTepUCTHKa XUMHUECKUX

43 3JIEMEHTOB — METaJUIOB. MeTaummaeckast bubmuorexa [JOK
CBSI3b U METAJIINYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOKMCTBA METAIIJIOB
XHUMHUYECKHE CBOUCTBA METAJIJIOB.

44 DIIEKTPOXUMHUUECKHI P HAIPSOKEHUI bubmorexa LIOK

p p p https://m.edsoo.ru/00ael156
METAaJIJIOB
OO6mue cnocoObI MOTYUYEHUST METAJLIOB.

45 CmutaBbl. BerunciieHus 1o ypaBHEHUSIM bubnmnoreka [JOK
XUMHUYECKHUX PEAKIUI, €CITA OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 IToHsTHE O KOPPO3UH METAJIOB bubmmorexa HOK

PP https://m.edsoo.ru/00ael1278
bubnuorexa IIOK

47 [llenounple MeTaIIBI a

https://m.edsoo.ru/00ael14b2

48 OKcHUAbl U TUAPOKCUIBI HATPUS U KaJIUsA bubmorexa HOK

P p https://m.edsoo.ru/00ael14b2
49 [IenoyHO3eMeNbHBIE METAIIIBI — KaIBIIUN U bubmmorexa [JOK
MarHuu https://m.edsoo.ru/00ael5e8
. bubmmoreka [JOK
50 Baxueiiime coeqfuHEHNS KAIBIUI
https://m.edsoo.ru/00ael5e8
51 O0001IeHne U cUCTEMAaTH3allAs 3HAHAN
.. N Bubnmoreka IIOK
52 JXKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

https://m.edso0.ru/00ac1886




53 IIpakTuyeckas padota Ne 6 o Teme bubanorexa [JOK
"JKE€cTKOCTh BOABI U METO/BI €€ yCTpaHEeHHs" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
54 AJIFOMUHHI 1
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6muoteka [IOK
56 Keneso 1
https://m.edsoo.ru/00aec1d86
57 Oxcunpl, TuIpOKCUIBI U conr xene3a (1) n bubmuorexa [JOK
xenesa (I1) https://m.edsoo.ru/00ae35¢6
58 O00011eHNEe U cUCTEMAaTU3AM 3HAHUI
[TpakTrueckas padora Ne 7. Permenue
bu6mmorexa [IOK
59 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
. https://m.edsoo.ru/00ae3de8
«Baxueime MeTamibl ¥ X COSIUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIIMi, eCIM OJMH U3 pearcHTOB JaH B
P P bubmuorexa [JOK
60 M30BITKE WU COJIEPIKUT MPUMECH.
. https://m.edsoo.ru/00ael1750
Brruucienust MaccoBo# 10U BbIXO/a
MPOIYKTA PEAKINH
61 O00011eHrEe U cUCTEMAaTU3AM 3HAHUI
2 Kontponbnast pabota Ne4 o Teme
«Baxueime MeTaibl ¥ BX COSTUHEHUS
63 BemecTtBa u maTepualibl B IOBCEIHEBHOMN bubmmoreka [JOK
JKU3HU Y€JI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE OKPY KaIOIIeH bubnmnorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHur 3KOJIOTHYECKUX bubmuorexa [JOK




npobiuem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE U | bubnnorexa [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PezepBHblil ypok. O600meHNE 1 | bubanorexa [HOK
cUCTeMaTHU3anusd 3HaAaHUN https://m.edsoo.ru/00adb33¢c
68 PesepBHelil ypok. O6001eHue u | bubmmoreka [JOK
cUCcTeMaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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