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[HOACHUTEJIbHAA 3AITNCKA

PabGouas mnporpamma mno XUMHM [ OOydYalOIIMXCA C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU 3710poBbs (Hasiee — OB3) Ha ypoBHE OCHOBHOTO 00I1IIer0 00pa30BaHUS
COCTaBJIEHa B COOTBETCTBUU ¢ DefepalbHbIM TOCYJIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT0 o0miero oopazoanus (I[Ipukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3zapeructpupoBaH MunucrepctBoMm toctunuu Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoit
aJanTUPOBAHHON OCHOBHOW 00pa3oBaTeNbHONM NPOrpaMMON OCHOBHOIO OOIIEro
oOpa3oBaHus OOYy4YaIOIIMUXCA C 3aJEPKKOW TMCHUXUYECKOro pa3BUTHS (0100peHHOU
pemennem ®YMO no obmemy o6pa3zoBanuto (mpotokoi oT 18 maprta 2022 r. Ne 1/22))
(manee — ITAOOII OOO 3I1P), IlpumepHoii paboueil mporpaMMbl Y4eOHOTO MpeamMeTa
«Xumus» (06a30BbIid ypoBeHb), [IpumepHOl mporpaMMol BOCIHMTAaHHS OO0YyYaroUUXCs
OpU MOJYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHMs, C YYE€TOM PACIPEICICHHBIX IO
KjlaccaM  MpoBepsAEeMbIX  TpeOoBaHMM K  pe3yjibTaTaM  OCBOCHHS  OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOI'O 00IIEro oO0pa3oBaHUSI W DIIEMEHTOB
CoJiep>KaHus, MPEJICTABICHHBIX B Y HUBEpCAIbHOM KoupukaTope no xumuu, Konnenimu
npenojaBaHus yueOHOro nmpeamera «XuMHs», B 00pa3zoBaTebHbIX opraHu3anusax Pd,
peanu3yronrX OCHOBHbIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

O61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMushH)

VYyeOubii  npeamer  «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TMpEAMETH». B cucTeMe ecTecCTBEHHOHAy4YHOTO 00pa30oBaHUs
XUMHS KaK y4yeOHBIA MpeIMeT 3aHMMAaeT BaXKHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOIBI,
GbopMHUpPOBAaHUN HAYYHOH KAPTHUHBI MHUPA, CO3JIaHUM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOUMBIX [l TOBCEAHEBHOM JKM3HU, HABBIKOB 3J0POBOTO M 0€30MacHOr0 s
YelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

VYcnemHocTh M3y4eHusi XUMHHM CBS3aHA C OBJIQJACHUEM XHUMHYECKUM SI3BIKOM,
coOmoieHneM TmpaBuil  Oe30macHoi paboThl TPHU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XMMHUU C APYTMMH IIPEAMETaMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s OCHOBBI HEOPTaHWYECKON U OPTraHUYECKON XUMUHU.
['maBHOI uaeel nporpaMmsl SIBISIETCS CO3/IaHKE 0A30BOI0 KOMILJIEKCA OTIOPHBIX 3HAHUMI
[0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIONIEH BO3pacTy OOYy4YaroOUIUMXCS U UX
0COOBIM 00pa30BATEIBHBIM TOTPEOHOCTSIM.

B coxepxanuu 1aHHOTrO Kypca MpEeACcTaBICHbl OCHOBOIOIATAIOMINE XUMUUECKHE
TEOPETUYECKAE 3HAHUSA, BKIIOYAIOIIME HW3YyYEHUE COCTABA W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS, IPOTHO3UPOBAHME CBOWMCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPALLECHNUN U ITyTE€W yIIPaBICHUS UMU
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3yYEHHUSI HEOPraHUYECKOW XHUMHUHU COCTABJISET aTOMHO-
MOJIeKYJIIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEaKIIUil.

B u3yueHun kypca 3HauuTeNbHASI POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JIa0OpaTOPHBIX paboOT, OMHCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIOICHUI0 HOPM M TpaBui Oe30macHOM paboThl B
XUMUYECKON J1Tab0opaTopuHu.

Peanuzanus nanHo# nmporpaMMbl B mporecce 00y4eHus MO3BOJIUT 00YUYarOImUMCs
¢ OB3 ycBOUTH KJIFOYEBbIE XUMUYECKUE KOMIIETEHIIUU U TIOHSITH POJIb U 3HAUCHUE XUMUHU
Cpeau IPyrux HayK O MpUpPO/IE.

N3ydenne xumuu crnocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHUIO OOIIEHAYyYHBIX METOJIOB (HAOIOJCHUE, HW3MEpPEHHE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HaHUMN, OCHOBAHHOT'O Ha MEKIIPEIMETHBIX CBA3SX ¢ MpeaMeTaMu «OKpyKaromuii MUp,
«Duzukay», «buonorus», «l'eorpadus», «Marematuka» U QopMUPYET KOMIIETECHIIHH,
HEO0OXOAUMBIE TS TIPOIOJDKEHHS 00pa30BaHus B 00JACTH €CTECTBEHHBIX HAYK.

N3yuyenue xumum cnocoOCTByeT pa3Butuio y oOywatomuxcs ¢ OB3
POCTPAHCTBEHHOT'O  BOOOpakeHUs, (DPYHKIMOHATBLHOW  TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh WM KPUTHYECKH AaHAJIU3UPOBATh HMHQPOPMAIMIO, TPEJCTABICHHYIO B
pasnmuuHbIX Gopmax. 3HAYUMOCTh TIpeAMETa ISl PA3BUTHS KU3HCHHOM KOMIIETEHIIMHU
obyuaromuxcs ¢ 3IIP 3akirogaeTcs B YCBOGHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJUMBIX JIJISi MOBCEIHEBHOM >KM3HU; HABBIKOB 3J0POBOTO U 0€30MacHOro s
YeJioBeKa U OKpY’Kalollel ero cpeibl oOpasza >Ku3HH; (POPMUPOBAHUHU IKOJIOTUUYECKOU
KYJbTYPBHI.

[Iporpamma oTpakaeT cojepkaHue OOy4eHHs MPEAMETY «XHUMHS» C y4eTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOydaronuxcs ¢ OB3. OBnaneHue yueOHBIM
npenaMeToM «XHUMHS» MPEJCTaBISET ONPENSICHHYIO TPYIHOCTh IS O0Y4YaroluXcsl C
OB3. D10 cBs3aHO ¢ 0COOCHHOCTSMU MBICTUTEIBHON ACATEILHOCTH, IEPUOTUICCKUMHU
KoJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM MaMSTH, HEJIOCTATOYHOCTHIO OOIIIETo 3araca
3HAHWM, TMOHWKCHHBIM I103HABATEIbHBIM HHTEPECOM W HU3ZKUM YPOBHEM pPEUEBOTO
pa3BUTHSIL.

st mpeomoneHus TPYAHOCTEH B H3YYEHUU YydeOHOro mpenMera «XuMUs»
HeoOXxonuMa afanTamus o0beMa U XapakTepa yueOHOro MaTepraia K M03HaBaTeIbH bIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOYyYaronIuxcsi, y4eT UX OCOOCHHOCTEW pa3BUTHSL:
HCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE N3y4aeMOro MaTepuaia.

[Ipy w3yuyeHWH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTtnueckuidi Matepuan peKOMEHIYETCS M3ydaTh B IPOLECCE MPAKTHYECKOU
NeATeNbHOCTU. BO3MOXKHO BBIJIENIEHHE OTJEIBHBIX YPOKOB Ha PEUICHUE 3a/1a4 B CBSI3H CO
CJIOKHOCTBIO aHanu3a TekcTa oOydaromumucss ¢ OB3. Opranuueckoe eIMHCTBO
MPAKTUYECKON M MBICIUTEIbHOW JEATEIbHOCTH OOYy4YalomIMXCsl Ha YpPOKaxX XHUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XMMUYECKUX 3HAHUU U
ymeHul. Ocoboe BHUMaHUE MPU U3YUYCHUU XUMHUH YACISIETCS U3YYEHUIO «CKBO3HBIX)»
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaa.
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Hean n 3agaun U3y4eHUs y4eOHOro npeaMmera «XuMHs»

Obwue yenu wu3ydeHus ydeOHOro mnpeameTa «XHUMHS» MPEACTABICHBI B
[IpumepHoii  paboueil mporpaMme OCHOBHOro obmero obOpasoBanus. OHH
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOIIEro
o0Opa3oBaHus, HANPABIEHHOCTH OOY4YEHHs Ha pa3BUTHE W CAMOPA3BUTUE JIMYHOCTH,
dopMupoBanue e€ HMHTEIIEKTa U 00mel KyabTypbl. OOydeHHME YMEHHMIO YUYUThCA U
MPOJ0JIKATh CBOE 00pa30BaHKE CAMOCTOSATEIBLHO B HACTOSIIIIEE BPEMS SIBJISIETCSL OJJTHOM U3
BOXHEHIIMX QYHKIMH y4eOHBIX IPEIMETOB, B TOM YHCIIC U «XHUMHUM.

Hnst obyuaronuxes ¢ OB3, Tak ke, Kak ¥ JUIsl HOPMAaTHUBHO DPAa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JOMHUHHPYIOLIEE 3HaUYE€HUE TPUOOPETAIOT TaKUe yeau, Kak:

* (GopMupoBaHME  HWHTEJUIEKTYaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CaMOCTOSTEIBHOMY TPUHATUIO  PEIIEHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSAM KU3HU;

" HAmnpaBJIE€HHOCTh OOYUYEHHsS Ha CHUCTEMATHYECKOE TMPUOOIIEHHE YydYaluxcs K
CaMOCTOSATEIbHOM TO3HABATEIbLHOW MESITENBHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJlaM TO3HaHUs, (HOPMUPYIOLUIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHMMWH;

* oOecrnieyeHue yCIOBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOUTUMUCS OTIbITa
pa3Hoo0pa3HOM JesATENbHOCTH, MO3HAHUS W CAMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETECHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PAa3IMYHBIX
BUJIOB JICSITEIbHOCTH;

* (GopMupoBaHHE YMEHUI OOBSICHATH M OLIECHUBATD SIBJICHUSI OKPYXAIOIIEro MUpa Ha
OCHOBAaHWUU 3HAHUH U OTIBITA, TOTYYEHHBIX NMPU U3YUCHUH XUMUU;

* (GopMupoBaHHe y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOILICHUW, MOHUMAHUS
[IEHHOCTH XUMUYECKUX 3HAHUU /I BBIPAOOTKU IKOJIOTHYECKH 11e71eCO00pa3HOT0
MOBEJCHHUSI B OBITY M TPYIAOBOM ACSATEIBHOCTH B IIENIAIX COXPAHEHHS CBOETO
310POBbSI M OKPYKAIOUIEH IPUPOTHOUN CPEIbI;

" pa3BUTHE MOTHBAaIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX ILIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUs U HANPABICHHOCTH JAJIbHEHUIIETO
00yJeHHUSI.

Kypc HampaBiieH Ha penieHne cIeaymux 3aday, 00eCIednBaIONIUX PeaTu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JESATEIBHOCTHOIO IOAXOAOB K OOYYEHHIO XUMHH
obyuaromuxcs ¢ OB3 Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs:

* (GopMupoBaHHE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TPEJACTABICHUN O
BEIIECTBAX, WX MPEBPAIICHUSIX W MPAKTUYECKOM TMPUMEHEHUHU; OBJIAJICHHE
MOHSITHIHBIM aIapaTOM ¥ CHMBOJNYECKUAM SI36IKOM XUMUU;

" OCO3HAHME OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAayKH Kak 0OJacTH
COBPEMEHHOTO €CTECTBO3HAHMSI, XUMUICCKUX MPEBPANICHUN HEOPTAHHMYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTMX SBJIICHUM JKUBOM W HEXUBOU
MIPUPOBL; YTITyOJIeHUE PEICTABICHUI 0 MaTeprUaIbHOM €IMHCTBE MUPA,;



" OBJIQJICHHE OCHOBaMH XMMHYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIN3UPOBAThH
1 00BbEKTHUBHO OIICHUBATD )KU3HEHHBIE CUTYaIINH, CBSI3aHHBIE C XUMHUEH, HAaBBIKAMU
0e3omacHOro OOpalleHHus C BEUIECTBAMHU, HCIOJb3YyEMbIMU B IOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJIOTHYECKH Oe30macHOe
TIOBEJICHUE B LIETISTX COXPaHEHHsI 3J0POBbS U OKPY>KAIOIIEH CpeIbl;

* (popmupoBaHHE yMEHHU YCTaHABIMBATH CBS3M MEXIy peajbHO HaOII0ZaeMBIMU
XUMAYECKUMHU SBICHUSIMH W TPOLIECCAMH, TPOUCXOIAIIMMU B MHKPOMHUpE,
OOBSICHATH TPHYUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMbITA MCIIOJIH30BAHMS PA3TMYHBIX METOJIOB M3y4YCHUS BEIECTB,
HaOMIOZICHNSI 32 UX MPEBPALICHUSIMH TP MPOBEICHUU HECIOKHBIX XUMUYIECKIX
HKCIIEPUMEHTOB C UCIOJIB30BAHUEM JIAOOPATOPHOTO 0O0PYAOBAHUS U TPUOOPOB;

" (popmupoBaHHE TpPEICTABICHUN O 3HAYCHUH XUMHUYECKOW HAyKH W PEIICHUU
COBPEMEHHBIX DJKOJOTHYECKHX MpOOJeM, B TOM YHCIE B MPEIOTBPAIICHHUU
TEXHOTEHHBIX M KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNTALIMH Y4eOHOr0 MaTepHaJia 0 XUMHH

OO6yueHune y4eOHOMY MpeaMeTy «XHUMHUS» HEOOXOJAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH JJIsI YCBOSHHUS MPOTPAMMHOTO MaTepuajga OOyJarolUMUCS C
OB3. bonbiioe BHMMaHuE€ AOHKHO OBITH YAENIEHO OTOOpY yuyeOHOro marepuana B
COOTBETCTBHH C NMPUHIIMIIOM JAOCTYIMHOCTH MPHU COXPAaHEHUHU OOIIero 6a30BOro ypoBHS.
OH 0JIKEH 10 COJIEPKaHUI0 U 00beMY OBbITh aIaNTUPOBAHHBIM 11 oOy4arommuxcs ¢ OB3
B COOTBETCTBHH C UX OCOOBIMU 00pa30oBaTeIbHBIMU TOTpeOHOCTIMU. ClieyeT 00JeryuTh
oBJIaJieHne MarepuaioM oOydaromumucs ¢ OB3 mocpenctBoM ero AeTanbHOTO
OOBSCHEHHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
OPUMEHEHHH 3HAHUN C MUCIOJIb30BAHUEM MPHEMOB AJTOPUTMH3ALMN W BU3YaJbHBIX
orop, 00y4YeHus: CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HadeHue A MOJHOIIEHHOTO YCBOCHMS y4e€OHOTO MaTepualia UMEeT
Oropa Ha MEKIPEIMETHBIE CBSI3M BONPOCOB, M3yYaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMU TpenMeramu  Kak «['eorpadusa», «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT e Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moAroTOBKE K ypOKaM yUYWTEh JIOJDKEH MPEeayCMOTpPeTh (HOPMHUpPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIATh N3yYaeMblii MaTepHal,
TUIAHUPOBATh TPENICTOSIIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxomammo
MOCTOSIHHO ~CJIEIUTh 3a TPABHIBHOCTBIO pPEUYeBOro OGOPMIICHHS BBICKA3BIBAHUIA
obyuaromuxcs ¢ OB3.

B cBsi3u ¢ 0cOOEHHOCTSIMU TIOBEACHHSH AesATeNbHOCTH oOydarommxcs ¢ OB3
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUKA KOHTPOJIb
cOOJIOICHUST TTPaBUJI TEXHUKHU 0€30MacHOCTH MPH MPOBEJICHUH JIa0OPaTOPHBIX padOT B
XUMUYECKOM KaOUHETe.



Bunabl nesiteibHocTH o0yuarwmmuxcs ¢ OB3, 00yc/ioB1eHHBIE 0COOBIMU
o0pa3oBaTe/IbHBIMHU MOTPEOHOCTAMHU U 00ecneYnBaloIIe OCMbICJICHHOE OCBOCHH
co/iep;KaHMU 00pa30BaHUA 110 MpeaMeTy « XuMHs»

Copeprxanue BUJOB JeaTebHOCTH oOyuaromuxcsa ¢ OB3 Ha ypokax XUMuu
onpezensieTcss uX 0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [loMUMO HIMPOKO
ucnosibdyemblx B OOIT OOO o0mux s Bcex 00yyaroluXcsi BUAOB JESTEIbHOCTH
ClelyeT YCWIUTh BUABl JEATENbHOCTH, cHeUUYHBbIE [Js JaHHOW KaTeropuu
oOydaromuxcs, sl 00ecreyeHus] OCMBICIEHHOTO OCBOEHUSI COEpKaHUsl 00pa30BaHUs
0 MpEeAMETY: YCUICHUE NMPEIMETHO-TPAKTUUYECKON NeATEIbHOCTH ¢ aKTUBU3aLUEH
CEHCOPHBIX CHUCTEM; YEepellOBaHWE BUJIOB JECATEIBHOCTH, 3aJIEUCTBYIOLIMUX Pa3IMYHbIE
CEHCOpHBIE CHCTEMbI; OCBOCHHE MaTepuajia ¢ OMOPOM Ha ajJrOpPUTM; «IOIIAroBOCTh) B
U3y4YeHUHM MaTepuaia; MCIOJb30BaHUE JOMOJHUTEILHON BU3YyalbHOU OMOpPHI (IJIaHBI,
o0pas3libl, CXeMbI, 11a0JI0OHbI, OTIOPHBIE Ta0IULIbI). [[15 pa3BuTUs y 00ydaromuxcs ¢
OB3 ymenuss jgenatb BBIBOJBI, dbopMHUpOBaHUS TPAMOTHOTO  PEYEBOTO
BBICKa3bIBAHUSIHEOOXOIMMO UCIIOJIb30BaTh OMOPHBIE ciaoBa U kiuie. Ocoboe
BHUMaHHUE CJIEYETYEeIUTh O0YUEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE
PUCYHOUYHBIX UBEPOATBHBIX CXEM, COCTAaBJICHHE Ta0JNHIl,  COCTaBJICHUE
kjIaccuukaum  co003HAYEeHHBIMU OCHOBAHMUSIMU TSI KilacCU(DUKAIUU U
HanoJIHeHUe uX npuMepamu u ap.lIpumepHas TemaTudeckass 1 TEPMHUHOJIOTUYECKAs
nekcuka cootBeTcTBYeT OOII

000.

Jia oOyuaromuxest ¢ OB3 cyliecTBEHHBIMM SIBIISIFOTCS IpUEMBbl pabOThI C
JEKCUYEeCKMM MaTrepuajioM 1o mpexnMery. [IpoBoaurcs cnenuanbHas pabora 1O
BBEJICHUIO B AaKTHBHBIA CIIOBapb OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJOTHUU.
N3y4aemble TEpMUHBI BBOASTCS Ha IMOJIMCEHCOPHOW OCHOBE, 00s3aTeNbHA BU3yabHas
HOJAEPAKKA, AITOPUTMbI pabOTHI C ONPEEIEHUEM, ONIOPHBIE CXEMBI Ul aKTyallu3alluu
TEPMUHOJIOTUU.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM IIaHe

B cootBerctBuM ¢ ®DenepanbHbBIM TOCYAAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUs y4eOHBIM MpeaMeT «XUMHUS» BXOIUT B
MpeIMEeTHYI0 00acTh «EcTecTBEeHHOHAyUYHBIE TIPEIMETB) U SBISETCS O00s3aTEIbHBIM
TUTSL UBYUYEHUS.

VY4eOHbIM T1aHOM Ha €€ u3ydeHue oTBefeHO 136 ydeOHBIX 4acoB — 1O 2 4 B
Henenmo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Conepxanne y4deOHOTO TpeAMeTa «XUMHS», TPEACTaBICHHOE B paboueit
nporpamme, cootBercTByeT @I'OC OO0, pazpabdotano ¢ yuetom IIprmepHoil OCHOBHOM
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO 00II[ero 00pa3oBaHus 0 Y4€OHOMYIIPEAMETY
«Xumus», cooTBeTcTBYeT lIpuMmepHOil aganTUpOBAaHHOW OCHOBHOM 00pa3oBaTelbHOM
MporpaMmMe OCHOBHOTO 0011ero oopazoBanus odoydaromuxcs ¢ OB3.



COLAEPXAHUE YUHEBHOI'O ITIPEIMETA « XMW »

8 KJIACC

IlepBoHaYabHBbIE XUMHUYECKHE OHITHS

[peamer xumun. Porb xumuu 6 scusnu yenoeexa'. Tena u Beniectsa. Gusnyeckue
CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BELIECTB. Xumus ¢ cucmeme Hayk. YHAcCTbIe
BemiecTBa U cmecu. CriocoObl pazaenenus cmeceit. [IpaBuia 6e30macHOro oOpanieHus ¢
BEILIECTBAMU M J1abOpaTOpHBIM 000pynoBaHueM. [lonamue o memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE JIEMEHTHI. 3HAKH (CHMBOJIbI) XUMHYECKUX
aneMeHTOB. OTHOCUTENbHAA aTOMHAast Macca. [IpocThie U cloXHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYyJsApHas Macca. MaccoBas
J10J1s1 XUMHYECKOT0 3JIEMEHTA B COSJIUHEHUU.

dusnueckne W XUMUYECKHE sBIeHUs. Xumudeckas peakius. [IpusHaku
XUMUYECKUX PEaKIU. YpaBHEHMUs] XUMUUYECKUX pEaKIUil. 3aKOH COXPAaHEHHUS MAacChI
BenlecTB. Krnaccupukamuss XUMHUYECKHMX peakiui  (COeIUHEHHUs, pa3loKEHHUs,
3aMeleHus, 0OMeHa).

XVUMHUYECKUNA IKCTIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOW TMOCYAOH, C MpaBUIAMHU
paboThl B JabopaTtopuu U mpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM O0OpPYIOBAHUEM;
U3y4YeHHE M ONHUCaHhe (PU3NYECKUX CBOWCTB OOPA3I0B HEOPTraHWYECKUX BEIIECTB;
HabmoieHne pu3nyeckux (TIaBJIeHHe BOCKA, TASTHUE JIb/Ia, pACTUPaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJICHCAIIUS BOJIbI) M XUMHYECKUX (TOpPEHUE CBEYH, MPOKATHMBAHUE METHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KHUCJIOTOM) SIBJICHWUN, HAONIOJCHUE W OIHMCAHHE
NPU3HAKOB MPOTEKaHUSI XMMHUYECKHX peakiuil (pa3iokeHue caxapa, B3auMOJCHCTBUE
CEpHOM KHCIIOTHI C XJIOPHIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu Meau (I1));u3yuenne criocoboB pasaencHus
cMeceid (C TOMOIIBIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALIUS,
xpomatorpadus), TPOBEICHNE OYUCTKU MOBAPEHHOW COJIM; HAOJIOJCHUE U OMUCAHUE
pEe3yJIbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MAacChl;
CO3JJaHHUE MOJIEJIEH MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmece rasoB. CocrtaB Bo3ayxa. Kuciopony — snemMeHT M mpocroe
BellecTBo. HaxoxaeHnue kucinopoaa B npupone, Pu3nueckue U XMMUYECKUE CBOWCTBA.
Peakuuu ropeHusi mpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOMydeHUsl KUCIOpOJia B
nabopatopuu u npomsiuiennocmu. Ilpumenenue xuciopoma. [lorstre 00 oxcumax.
KpyroBopot kucnopoza B nmpupojie. O30H — aiiompontas Moougurkayus KUciopood.

Tennogoii 2¢ppexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- 1
SHAOTEPMUYECKUE PEAKIMU. TONIUBO. Y20ab U MemaH. 3azpsa3HeHue 030yxd, YCuieHue

! 3,[[6CB " Jajnee KypCcuBoM 0003HaYEHBI TCEMBbI, U3YUCHHUC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.
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NAapHUK08020 d¢hghexma, paspyuieHue 030H08020 CJOA.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkieHue Bogopoaa B MPHUPOJE,
dbu3nUecKue U XUMUYECKHE CBOICTBA (Ha MpUMEPE B3aUMOJCUCTBUS ¢ HEMETANIAMU U
OKCHJIaMH METAJJIOB), IPUMEHEHUE, cnocodbl nonyyenus. IIoHsITHE O KUCIOTaX U COJISX.

KomnuectBo BemectBa. Mons. MomsipHas macca. 3akoH ABoraipo. MomisipHbIii
00BEM razoB. Pacuersl o xumudeckoit popmyie. Pacuersl MaccoBOi 01U XUMUYECKOTO
AJIEMEHTa B COSAMHEHNHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bemMa
ra3oB. Pacué€rbl 1o XMUMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmsea 600vl. Bona. Ee cocraB, cTpoeHre U MOJNEKYJbl. Booa kak
pacmeopumens. PacTBOpbL. [loHamue O HACLIWEHHbIX U HEHACLIWEHHBIX pPAcCmeopax.
Ilouamue pacmeopumocmu eewecms 6 6ode. PacueT MaccoBOW J0JIM BEIIECTBA B
pacTtBope (TIpolleHTHAsE KOHIIEHTpalus). MaccoBas 10 BeIIeCTBAa B PacTBOpE.
Xumuueckue ceoticmea 600bl (pPaszlodceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYusl,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHBLIMU OKCUOAMU).
Tonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 8 xcusnu yeiosexka. Kpyzosopom
800bl 8 npupode. 3arps3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxneitimue  kjmacchl  HeopraHuueckux — coenuHenwil.  Knaccudukamms
HEOpraHWYecKux coenuHeHud. OKcuabpl: cocTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHvle, Hecoleobpasyiowue - Ha npumepe oxcuoa yeaepooa (I1) u
oxcuoa azoma (1)), nomenxnamypa. I[lonyuenue u XUMUYECKHE CBOWCTBA OKCHIOB
(B3auMopeiicTBue ¢ BOAOW, Kuciotamu, Imenodamu). OcHoBanus. Kiaccuduxarus
OCHOBAaHUM: IIEIOYM U HEPACTBOPUMBbIE OCHOBaHMS. HoMeEHKiIaTypa OCHOBaHUM.
®u3nueckue M XUMHYECKHE CBONCTBA OCHOBAaHUM (B3aUMOJEHCTBHE C OKCHIAMH
HEMETAJIOB, KUCIIOTaMHU, COJISIMU). [lonyuenue ocnogaHuil.

Kucnotsi: cocra, kiaccudukaius, HOMEHKIATYpa, (pU3NYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBUE C METANIAMU, OCHOBHBIMHU OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), Cnocobbl nonyyerus. P akTUBHOCTH
metauioB H. H. bekeroBa. Conu (cpegnue): HOMEHKIATypa Cojel, cnocoowvl nonyyerus,
B3aUMOJEHCTBHE COJIEW C METAINIAMH, KUCJIOTAMHU, IIEJI0OYaMHU U COJISIMU, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (Ha MpUMepe IMHKA U alrOMUHUSA):
Xumuyeckue ceouUcmea (83aumooeucmeaue ¢ KUCIOmamu U weaouamu, pasioxceHue npu
Hazpesanuu) u noayyeHue.

I'enernueckass CBA3b MEXKIy KjlaccaMM  HEOPraHMYECKHX  COCAWHEHUMU.
['eneTnueckue psabl.

XHUMUYECKUN 3KCIIEPUMEHT: KQUECTBEHHOE OINPENIECIICHUE COAEPKAHUS KUCI0POIa
B BO3/lyX€; MOJIy4YeHUE U U3YUEHUE CBONCTB KHCIOPOAa; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U YCJIOBHUSI BOBHUKHOBEHHUSI U MPEKPAILICHUS TOpeHUs (1oxapa);
03HAKOMJICHHE C 00pa3liaMu OKCUAOB M OMUCAHUE UX CBOICTB; MOJTYUYECHUE U U3YUEHUE
CBOKMCTB BOJIOpoJia (ropeHue); HabIoaeHHe 00pasIoB BEIIECTB KOJIMYESCTBOM 1 MOJIb;
uccleJOBaHHE OCOOCHHOCTEM pPAacTBOPEHHUSI BEIIECTB C Pa3IMUYHOM pPacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN pACTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHUE BOJBI C METAJIJIAMU (HATPUEM U KaJbl[MeM) (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); OIpPEJCICHUE pPACTBOPOB KHUCIOT W MIEJIOYEeH C TOMOIIbIO
WMHJIMKaTOPOB; UCCIIeIOBaHME 00Pa31[0B HEOPTAHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJIOICHNE HM3MEHEHUsI OKPacKd HHIUMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH;
n3yueHue B3auMmojencTBus okcuaa Menu(ll) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT C
METAJUIAMH, pPEaKUUd HEUTpaau3aluUM; IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMUM,
BBITECHEHHE OJTHOIO METAJLIA IPYT'UM U3 PACTBOPA COJIU; PELICHUE DKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHenme Ki1accel HEOPraHUYECKUX COCIUHEHUN.

IHepuoanueckuii 3akoH u Ilepuoaguyeckas cucrema

xumunueckux 3jieMenToB /I. U. MengesneeBa. Ctpoenune atomoB. XuMHUYeCKast

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEeAKIIMH

[TepBble MOMBITKU KIacCU(PUKALIMN XUMHUUECKUX dJIeMeHTOB. [loHsTHE O rpynmax
CXOJTHBIX 3JIEMEHTOB (ILI€JIOYHBIC U IIEI0YHO3EMEJIbHBIC METAILIbI, TAJIOT€HbI, UHEPTHHIC
rasbl). DnemeHmol, Komopbvie 0opaszyom amgpomepmvie OKCUObL U SUOPOKCUOBL.

[Tepuonnueckuit 3akoH. Ilepuonuueckass cucremMa XUMHUYECKUX DIIEMEHTOB
. U. Menneneesa. Kopotkonepuoanas u oaunnonepuoonas Gopmsel [lepuonnyeckoi
cucTeMbl xumuueckux 3seMeHToB . 1. Menneneesa. [lepuoabl u rpynibl. @u3ndecKuii
CMBICJI TTOPSIJIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Ctpoenune atomoB. CocTaB aTOMHBIX snaep. HM3zomonvl. DnekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX 000JI0YE€K aTOMOB MepBbIX 20 XUMHUUECKUX deMeHTOB [lepuoanueckoit
cucrembl J[. M. MeHnaeneeBa. XapakTepUCTHKA XHWMHYECKOTO OJJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3akoHomepHOCMU USMEHEHUsL CEOUCME IIEeMEHMO8 MAlblX NePU0008 U 21ABHbIX
noocpynn, 8 3A8UCUMOCMU OM AMOMHO20 (NOpPAOK0B8020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axoma u Ilepuoouueckoil cucmemvl XUMUUECKUX DJIeMEHMO8 Ol
pazeumus nayku u npakmuxu. /[. U. Menoenees — yuénwiil u epaxrcoaHu.

Xumuueckass cBsi3b. KoBamentHas (mOJspHas W HEMOJSAPHAs)  CBSA3b.
InekmpoompuyameibHOCMb amomo8 Xumuieckux snemenmos. VIoHHasi CBA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoiiecch
OKUCJICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE O0Opa3lloB BEIIECTB METAUIOB |
HEMETAJIOB; B3aUMOJICHCTBUE THUIAPOKCHAA IIMHKA C PACTBOPAMHU KHUCJIOT M IIEIOYECH;
MPOBEJCHUE OMBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuy pas3ioKeHUs, COCTUHEHUS ).

MexnpeaMeTHbIe CBA3H

Peanmuzanus MeXIpeaMETHBIX CBSI3¢H NpW HW3YyYeHWH XHMHH B 8 Kjacce
OCYIIIECTBIIACTCS Yepe3 UCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MTOHATHH, TaK
U TIOHSATHM, SBISIFOIIAXCS CHUCTEMHBIMM I OTIEJIBHBIX NPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBEHHO-HAYYIHBIC ITOHSATHS : HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJau3, CHHTE3, KiIacCU(HUKAINS, TICPUOJUYHOCTh, HAOJIOJICHUE, JKCIICPUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, SIBJICHHUE.

dusznka: MaTepusi, aToM, SJIEKTPOH, MTPOTOH, HEUTPOH, MOH, HYKJIWJ], WU30TOIIbI,
PaIUOAaKTUBHOCTh, MOJICKYJA, DJJEKTPUYECKUW 3apsji, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ras3, (U3WYECKHWE BEIMYUHBI, SIUHHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBO U XxXUMHUYecKasi peaKkuusi

Ilepuonnueckuit 3axkoH. Ilepuonuyeckas cucTeMa XUMHUYECKHUX JJIEMEHTOB
J. U. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kausl, KalbIUs U UX COCIUHCHUHN B
COOTBETCTBUHM C MOJOKEHUEM 3JIEMEHTOB B lleproanueckoil cuCTeMe U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX
PEETOK, 3A8UCUMOCMb CEBOUCME Geujecmed Om Mmuna KpUCmaiiuieckou peuémku u
8UOA XUMUUECKOTU CBA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOpPraHMYECKUX BEIIECTB (MEXTyHapOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccam
HEOPTraHUYECKUX COCMHEHUMN, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIICCTB.

Knaccuduxaiuys XUMUYECKUX PEaKIUi M0 Pa3IMYHbIM Mpu3HakaMm (110 YUCITy U
COCTaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO
CTeTICHEH OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no Yy4yacmuio
Kamanuzamopa). IK30- U SJHAOTEPMUUECKUE pEeaKIUU. Tepmoxumuyeckue ypasHeHus.

llonamue o cxkopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeobpamumblX Xumudeckux peaxyusax. I[lonamue o0 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. [lonamue o xumuueckom pagnosecuu. Cmewenue Xumuuecko2o pasHo8eCuUsl.
Daxmopul, rusAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U NOA0HCEHUe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBlieHHE YPaBHEHUIN OKUCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEAKIIUH C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUUECKON ITUCCOLMAIMU. DJNEKTPOJIUTHYECKAS AUCCOIUALIUS.
DNEKTPOIUTHI U HEANEKTPoIUThl. KaTnonsl, annonsl. Mexanuzm ouccoyuayuu eewjecmas
C PA3IUYHBIMU 8UOAMU XUMUYeckou cea3u. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U c1a0bIe AIIEKTPOJIUTHI.

Peakiimu noHHoro oomeHa. YcinoBHS MPOTEKAHUS PEaKIuii MOHHOTO OOMEHa 10
KOHI[A. [lonHbIE M COKpalIEHHbIE HOHHBIE YPABHEHHS peakuuid. XUMMHYECKHE CBOMCTBA
KHCJIOT, OCHOBaHUM M COJEd B CBETE€ NPEACTaBICHUU 00 3IEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KauecTBeHHble peaklMd Ha KaTHOHBI M AHUOHBI:
XJopua-, Opomum-, woawa-, cyiabdar-, kKapOoHaT-, CcHIMKAT-, (ocdar- aHUOHEI;
THJIPOKCH/I-UOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIBIUS, aJTFOMUHHUS, Kere3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

XUMHUYECKUN DHKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMUYECKUX
PEIETOK HEOPTraHMYECKUX BEIIECTB — METALUIOB M HeMeTaJUoB (rpadura u aimasa),
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CIIOXHBIX BEHIECTB (XJIOpHIAa HATPHUs); HCCICAOBAHUE 3aBUCHUMOCTH CKOPOCTH
XAMHYECKOM peakuu OT BO3JICUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCIICIOBAHHE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIINH KUCIIOT, IIeIo4Yeil u
coneil  (BO3MOXXHO WCIOJB30BAaHUE BUICOMATEPHANIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTEKAHUsI pPeakiuii MOHHOro oOMeHa (oOpa3oBaHuUE
ocaJika, BBIJIEJICHUE ra3a, 0Opa30BaHKE BOJIbI); OMBITOB, WUTIOCTPUPYIOMINX MPUMEPHI
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakmuii  (TOpeHWe, peaknuu pa3ioKeHHUS,
COCIMHCHHUS); PACTIO3HABAHUE HEOPTAHMYECKUX BEIIECTB C IOMOIIBIO KAa4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTannbl U MX coeITMHEHUSA

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHbIe cTernenu okucaeHus. CtpoeHue u Gu3nyecKkre CBOMCTBA MPOCTHIX BEIIECCTB
— TaJioreHoB. XMMHUUYECKHE CBOMCTBA HAa MPUMEPE XJIopa (B3aUMOICHCTBUE ¢ METAJIJIaMU,
HEMETa/NIaMU — BOJOPOJOM M KHUCIOPOJIOM, wenoyamu). Xiopoogopoa. ComnsHas
KHACTIOTa, XUMHUYECKHE CBOWCTBa, noyyeHue, TpUMEeHeHUe. [leiicmeue xnopa u
X7I0p08000POOA HA Op2aHu3m uejiogexka. BaxxHeHIIne XJIOPUAbBI U UX HAXOXKICHUE B
IpUPOJIE.

O6mass xapakrepuctuka d3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTepHbIE CTEIICHH OKUCIICHUSI.

Crtpoenre W (pu3HUecKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBHI.
AnnoTtpornHble  Moau(UKAIUMK KHUCIIOpOoAa M Cephl. XHUMHUYECKHE CBOWCTBA CEpHI
(B3auMopeiicTBUE C Hememaniamu — BOJOPOJOM U KHUCIOPOJIOM, MeETalJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢usznueckre U XMMHYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE CBOMICTBA).
Oxcupbl cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KuciaoTa: GU3nvecKue
U XUMHYeckue cBoicTBa (o0mue wu crnenuduueckue). Conu CepHON KHUCIOTHI,
KayecTBEHHas peakmus Ha cyinbdar-uoH. CepHucras Kuciorta. Xumuueckue peaxyuu,
Jiedrcauyue 8 0CHO8e NPOMBIUIEHHO20 CNOCO0a noydenus cepHou kuciomol. Haxoxnenue
cepel U €€ coennHeHUN B mpupoje. [IpuMeHeHne cepbl U €€ COeTMHECHH BOBITY U B
MIPOMBIIIIEHHOCTU. XUMUyeckoe 3a2ps3sHerue OKpyicaioueli cpeovl CoOeOUHEeHUIMU Cepbl
(Kuciommbwle 004COU, 3a2ps3Henue 8030YXd U B000EMO8), CNOCOObL e20 NPedOmMEPaUeHUSL.

O6mrast xapakTepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azora u ocdopa, XxapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (HU3MYECKHE U XUMHUUYECKHE CBOMCTBA
(B3auMoneiicTBUE € MeETAJIaMH W HEMETallaMH - KHUCJIOPOJAOM M BOJIOPOJIOM).
KpyroBopor a3ora B mpumpoae. AMMHAK: (PU3NYECKHE W XWMHUYECKHE CBONCTBA
(oKucieHue, OCHOBHBIE CBOICTBA BOJHOTO PacTBOpa), noayuenue u npuMmeHeHue. Comu
aMMOHMUSI: COCTaB, PU3NUECKUE U XUMUYECKHE CBOWCTBA (Pa3I0KEHHE, B3aUMOICHCTBIE
CO mieroyaMH), npuMmeHeHue. KauecTBeHHash peakuuss HA HMOHbI aMMOHMS. A30THas
Kuciora, € ¢U3MYSCKHE M XHUMHUYCCKHE CBoWcTBa (oOmme u cnenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). A3oTucras kucioTa. Vcrnonb30BaHuE HUTPATOB U
coJiell aMMOHHSI B Ka4eCTBE MUHEpAJbHBIX yAOOpeHuiu. Xumuueckoe 3aepsaszuenue
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OKpydHcarouels cpedvl CoOeOUHeHUAMU a30ma (KUCIOMHble 0024CO0U, 3a2ps3HeHUue 8030yXda,
NnouBbl U B0O0EMOB).

®docdop, arromponusvie moouguxkayuu gocgopa, GUNYECKUEe U XUMUUYECKHUE
CBOICTBa (B3aUMOJEHCTBHE C MeETAUIaMH, HEMETaNIaMHU, KOHYEHMPUPOBAHHbIMU
azsomnou u ceprou kuciomamu). Oxcun ¢dochopa (V), oprodochopHas Kuciaora:
¢usznueckre W XUMHYECKHE CBOWCTBA, noayuenue. Illonamue o0 MuHepaibHuIX
yooopenusix: Humpamol u gocpamoi. Ilonsmue o komniekchwvix yoobpenusx. O0mas
xapakTepuctuka 35eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB YTIiepojia U
KpeMHUs. BaJeHTHOCThP W XapaKTEpHBIE CTEIICHH OKHUCIICHHS aTOMOB Yriepoja H
KpeMHHus. PacripocTpaHenue yriepojaa B IpupoJie, XapakTepHbIe CTENIEHN OKUCIICHHUS.

VYrnepon, amtorponHble Moaudukanuu (rpadur, anmas), QuU3MUECKUEe U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOIEHCTBHE ¢ METaJlJIaMU, HEMETaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciromamu). Ancop6uusa. Kpyrosopor
yraepona B mnpupojae. OKcuabl yriepoaa, ux (U3WYecKrue U XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE U TPUMEHEHUE, IEHCTBUE Ha OPTraHU3M YeJIOBeKa. JKonocuuecKue npooiemsl,
ces3annble ¢ okcuoom yenepooa(lV); eunomesa enobanvnoeo nomennenus Kiumama,
napHukoswli 3ggexm. YTONbHAs KUCIOTA U €€ CONM, UX (PU3NUYECKHEe U XUMUYECKHE
CBOICTBa, nonyueHue u npumeHenue. KadecTBeHHash peakuus Ha KapOOHAT- HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH W CEJIBCKOM
XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUN yriiepoia (Ha mpuMepe MeTaHa, 3TUJIeHa, dTaHOJa, YKCYCHON KUCIOTHI. Mx
cocmas u xumudecxkoe cmpoenue. Knaccugurayusa opeanuueckux eewgecms. Ilonsitue o
OMOJIOTUYECKH Ba)XKHBIX BEIIECTBAX: KUpaX, OeyKax, yrieBoJax — M UX POJIU B KU3HU
yesioBeka. MamepuanvHoe eOUHCME0 OP2aHUYeCKUX U HeOP2aHU4eCKUX cOeOUHeHUlL.

Kpemuuii, ero ¢usuyeckue u XUMHYECKHE CBOWCTBa (Ha TIpUMepe
B3aMMO/JICHCTBUS C METaJUIAMH U HEMETAJIAaMU), nojyuerue u npuMenenne. Coedunerus
KpemHus 8 npupoode. Obwue npeocmasnenus 006 oxcude kpemuusa(lV) u xpemnuesou
kuciome. Cunukamol, pusuyeckue u Xumuieckue c8oUCmea, noayienue u npumMeHeHue 6
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, IAEKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvhvie mamepuanvl. Kepamukd, CMeKIO, UYemeHm, OemoH,
arcene30oemoH. Ilpobaemovl 6€30naACHO20 UCTOIL30BAHUSL CIPOUMENbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU HCUHUL.

XVUMHUYECKUA DKCIEPUMEHT: H3Y4YeHUE O0Opa3I0OB HEOPTraHMYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IPOBEIACHUE KAYECTBEHHBIX PEAKLMN HA XJIOPUA-WOHBI U
HAOJNIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS; OIBITH, OTpaxaromue Qundeckue wu
XAMHYECKHE CBOWCTBA TaJOT€HOB W WX COEAMHEHWH (BO3MOKHO HWCIIOIb30BaHHE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE € 0Opa3uaMu  XJIOpUIOB  (TallOT€HUAOB);
O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COCAMHECHHSIMHU (BO3MOXKHO HCIIOJI30BAHUE
BUJIEOMATEPUAIOB); HAONIOJCHHWE TIpolecca OOYIIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOW KUCJIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIICHHOM
CEpHOMN KUCJIOTHI, MPOBEACHNE KAaYeCTBEHHOW PEaKIuU Ha CyIb(aT-uoH U HaOII0IeHNE
MpU3HaKa e€ MPOTEeKaHUs; 03HAKOMJICHUE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, pocdopa
U UX COEJIMHEHHM (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), 00pa3liaMi a30THBIX
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1 QpocPopHBIX yI0OpEeHUli; OJyYeHHEe aMMUaKa U U3y4YE€HHUE €ro CBOMCTB; MPOBEACHUE
KAUeCTBEHHBIX pPEaKIMil Ha MOH aMMOHHA M (QocPaT-MOH U H3yYEHUE MPHU3HAKOB HX
[IPOTEKAaHUsl, B3aUMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBl C MEIbIO
(BO3MOYHO HCIIOJIB30BAHME BUIEOMATEPUATIOB); U3YyYEHHE MOJAEIEH KPUCTAUIMUECKUX
pelmérok aiMasa, rpadura; 03HAKOMJIEHHE C IPOLECCOM aACcOpPOLMU PACTBOPEHHBIX
BELIECTB AaKTUBUPOBAHHBIM YIJIEM MW yCTPOMCTBOM NPOTHMBOrasa; MOJy4YEHUE
YIJIEKUCIIOr0 Ta3a W U3yYEHHE €ro CBOICTB; MPOBEIECHHE KAaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT- U CWJIMKAT-UOHbl U M3yYE€HHE MPHU3HAKOB MX MPOTEKAHUSA; O3HAKOMJIEHUE C
NPOAYKUMENH CUIMKATHOM MPOMBIIUIEHHOCTH; PEIIEHHE SKCIEPUMEHTAIBHBIX 3a]a4 110
Teme «BaxHele HeMeTamIbl U UX COSAUHEHUS».

MeTanjabl 1 KX COeIMHEHHUS

OO6m1as xapakTepUCTUKA XUMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU MX
nosnoxxkeHus B Ilepuoanueckoil cucreme xumuueckux snemeHToB . Y. MenaeneeBa u
cTpoeHus aromoB. CTpoeHue MeTamioB. MeTauiMueckas CBSI3b M MeETajuIM4ecKas
KpUCTAJUIMYECKAasT PEHIETKa. OICKTPOXUMUUECKUM PpAd  HANPSIKEHUH METaJJIOB.
®u3nyeckue U XUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJIEMCTBHE C KHUCJIOPOJIOM,
BOAOM, KucimoTaMu). Obwue cnocobwvl nonyyenus memannos. llowsmue o Kopposuu
Memainios, OCHO8Hble CnocoObl 3awumsl ux om xopposuu. Cniasel (cmajib, wyeyH,
O0PANIOMUHUU, OPOH3A) U UX NPUMEHEeHUE 8 ObIMY U NPOMBIUAEHHOCTU.

[Ilesounble MeTaIbl: MojokeHue B Ilepuogmyeckoil cuUcTEME XHUMHUYECKUX
anemeHnToB [[. . MenneneeBa; ctpoerue atomoB. Haxoxaenue B ipupojie. Duznueckue
U XUMHUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAJIJIOB U UX COCIMHEHMUI.

[IlenoyHO3eMENBHBIE METAIUIBI MATHUM U KAJIBIUN: TTOJI0kKEHUE B [leprnoanueckoi
CUCTEME XUMHUYECKUX 351eMeHTOB [l. 1. MeHneneeBa; cTpoeHre NX aTOMOB; HAX0X/ICHUE
B npupoae. Ouznveckue W XUMHYECKHME CBOWCTBA MAarHus W Kajblusa. BaxuHeimue
COCMHEHUS KalbIlus (OKCHJ, TUIPOKCUI, COJH). JKécmrxocmb 60061 u cnocobvl eé
yCmpaHeHus.

AnoMUHMH: ToJiokeHue B [leppoanmdyeckoil cucteMe XUMHYECKHX AJIEMEHTOB/I.
N. MenpaeneeBa; cTpoeHrE aToMa; HaX0XJIeHUE B npupoae. Duznyeckue U XuMHYECKHE
CBOMCTBa aMfOMUHUA. AM(OTEpPHBIE CBOMCTBA OKCHIA W TUAPOKCH 1A ATFOMUHMS.

Keneszo: nonoxkenue B Ilepuognueckorl cHCTEME XUMHUYECKHX BJIEMEHTOB [l.
N. MenpaeneeBa; cTpoeHUE aTOMa; HaX0XJIeHUE B mpupoae. PU3ndecKue 1 XUMUYECKHUE
CBOMCTBa >keJjie3a (B3aMMOJEHUCTBHUE C METalJIaMHM, KUCJIOTaMU U cojiaMu). OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xxeneza(lll): cocras, cBolicTBa U noryuenue.

XUMUYECKUN dKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMy METAaJVIOB U CIIaBOB, UX
(U3UYECKUMH CBOWCTBAMU; HM3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPHATIOB), 0COOCHHOCTEW B3aUMOACHCTBHUS OKCHIA KAJIbIIUS U
HaTpusl C BOJOM (BO3MOKHO MCIIOJIb30BAHNE BUIEOMATEPHUAIIOB); NCCIICIOBAaHUE CBOMCTB
KECTKON BOJIBI, TpoIlecca TOPEHHUs Kejie3a B KUCIOpoJie (BO3MOXKHO HCMOJIb30BAHUE
BH/ICOMATEpPUAJIOB); MMPU3HAKOB MPOTEKAHU KaUYeCTBEHHBIX PEaKIIMi HA MOHBI (MarHus,
KaJIbLIs, amoMuHus, uHKa, xene3a(ll) u xeneza(lll), menu(Il)); nabmonenue u
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OINMCAaHUE MPOLECCOB OKPAIIMBAHMUA IUIAMEHUM HOHAMHU HATpUSA, KAIUA WU KajabLud
(BO3MOKHO HCIIOJB30BaHUE BHUACOMATEPHUAIOB); UCCIeAOBaHUE aM(OTEPHBIX CBONCTB
TUJIPOKCHIA ATFOMUHUSA U TUAPOKCUIA LIMHKA; PELICHUE dKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHelIme MeTalIbl U UX COCIUHCHUS.

Xumus u oKpysHcarouasn cpeoa

Hosvie mamepuanvlt u mexuonocuu. Bewecmea u mamepuaivl 8 NO8CeOHEGHOU
oHcusHu  uenosexa. Xumus u 300posve. bezonacmoe ucnonvzoganue eewecms u
Xumuyeckux peakyuti 8 oOwvimy. Ilepgas nomowp npu  XUMUYECKUX OHCO2AXU
ompasienusix. OCHOBbL 3IKOLO2UHECKOU epamMomuocmu. Xumuueckoe 3acps3HeHue
oKpydcarouyeli cpeodnl (npedenvras oonycmumas konyenmpayus eewpecms — I[1/[K). Ponb
XUMUU 8 PeUeHUU IKOIOSUYECKUX NPODIEM.

Ilpupoounvle ucmounuku y2ne6000p0008 (y2oib, NPUPOOHBIL 2a3, He@dmb),
NPOOYKMbL UX nepepadomKu, ux poiv 8 Oblmy U NPOMbIULIEHHOCHIU.

Xumuyeckuil IKCnepumMenm: uzyyeHue oopazyos Mamepuanlos (Cmekio, CHiaevl
Memanios, NOJUMepHble Mamepuaivl).

MexnpeaMeTHbIe CBA3U

Peanuzanmss MeXNpeaIMETHBIX CBSI3eH NpH HM3YyYeHWM XUMUUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSTUH, SBIAIONIMXCS CUCTEMHBIMHU JJIi OTHENBHBIX MPEIMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAaY4YHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, U3MEpPEHHE, MOJIEb, SBJICHHE, MApPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHaIbI.

®duznka: MaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIHI,
PaAMOAaKTHBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUHN 3apsij, MPOBOJHUKH, TOTYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTaJUIMUECKass pemeéTka, CIUIaBbl, (u3ndeckue
BEITUYHMHBI, €IUHUIBI H3MEPEHHUsS, KOCMHUYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3MHI,
Comnnre.

buonorusi: ¢otocunres, gpixanue, Ouocdepa, HSKOCHCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIE
MCKOIIaeMbIe, TOIIJTUBO, BOJIHBIE PECYPCHI.

IIpuMepHBbIe TEeMBI NPAKTHYECKHUX PadoT:

1. JlaGopatoproe oOopyaoBaHue W mTpueMbl oOpamieHuss ¢ HuM. [IpaBuma
6e3omacHoii paboThl B XUMUYECKOH 1a00paTopum.

2. OuucTKa 3arps3HCHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku MpOTEKaHMSI XUMHUUECKUX PEAKITUN.

4. ITonyyeHue KUCIOPOaa U U3yYEHHUE €ro CBOMCTB.

5. Ilonyuenue Bogopoaa U U3yYEHUE €r0 CBOMCTB.
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6. [IpuroroBiieHre pacTBOPOB C OMNpPEJEICHHON MacCOBOW J0OJied PacTBOPEHHOTO
BELIECTBA.

/. Pemenue »SKCIepUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIacChl
HEOPTraHUYECKUX COCTUHEHUN».

8. Peakuuu nonHoro oomeHa.

9. KauecTBeHHbIE peaklMy HA HOHBI B PACTBOPE.

10. TlonyueHne aMMHaKka U U3y4Y€HHUE €ro CBOMCTB.

11. TlonyuyeHue yriaekucaoro ra3a u U3y4yeHue ero CBOMCTB.

12. Pemenue skcnepuMeHTaNbHbIX 3aAa4u 1o Teme «Hemetamnsl 1V — VII rpynn u
UX COCIUHCHUM).

13. Pemienue skciepuMeHTaIbHBIX 3a/1a4 0 TeMe «MeTalljIbl U UX COSAUHEHUS».

[Ipu mnpoBeneHUM TMNPAKTUYECKOW pPAOOTHI KaXIblii €€ JTam BBIMOJHACTCS

oOyuaromumucs ¢ OB3 BMecte ¢ yuuTeneM M MOJ €ro pykoBoicTBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS NPaBWJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, JaeTcs MpaBWIbHAs 3amuch (OPMYNIT U YKa3bIBAaeTCs IEJb
npoBesieHus padoThl. [Ipn HEOOXOIUMOCTH 1aeTCs BU3YyaIbHBINA alTOPUTM BBITTOJIHEHHUS
3a/laHus. JTO CIMOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMUCS BBIOJHIEMBIX JACHCTBUN U
MOJIYYEHHOT'0 pe3yJbTaTa.

KOHTpOJ'lBHO-I/I3MepHTeJ'IBHI>Ie MaTepHaJbl 10 XUMHUHA

JIiss opraHW3aiiuy TPOBEPKH, y4eTa W KOHTPOJS 3HAHWH OOydJarolmuxcs II0
peaMETy TPEIyCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSITEIIbHBIE PabOTHI, 3a4ETHl,
npakTHudeckue padoTel, TecTupoBaHue. OJHUM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust obyvaromuxcst ¢ OB3 sBmseTcs MeTOH TMOIMBAPUATUBHOTO JKCIPECcC-
TECTHPOBAHMSI C KOHCTPYUPYEMBIMH OTBETaMH. Ero OTIMYHATEIHHBIMU YEPTaMHU
SIBIISIFOTCSI OTIEPATUBHOCTb, BBICOKAsI CTENICHb MHIANBUYaTH3aIMH 3HAHUH, CDaBHUTEIHHO
MaJible 3aTpaThl BpEMEHH U TPY/Ia Ha IPOBEPKY OTBETOB 00 YJAIOIUXCS.

Jns oOyuarommxest ¢ OBP Bo3MokHO m3MeHeHHe (OpMYJIHMPOBKH 3aJaHUN Ha
«TIOIIIarOBYIOY», aJanTalys IpeaaraeMoro o0y4aromeMycsi TECTOBOTO (KOHTPOJIBHO-
OIICHOYHOT0) MaTepHalia: HCIIOJb30BAHWE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIHH,
VIOPOIIEHUE NIUHHBIX CIOXKHBIX (OPMYIUPOBOK HHCTPYKIIMA, PEIICHHE C OMOpPON Ha
anropuT™M, 0Opasell, UCIIOIb30BaHKUE CIIPABOYHOU HH(POPMAITUH.

KoHTpoJibHBbIEe padoThI 0 TEMaM

B paboueit mporpaMmme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponenass paboma Ne 1. IlepBoHayandbHblE XUMHUYECKHE TIOHSTHS.
XVWMHUYECKHE ITIEMEHTHI. XUMHUYECKHEe ()OPMYITBI U YPABHCHHUS.

Koumponvuas paboma Ne 2. Tlepnonuueckasi cucTeMa XUMHUYECKUX IJIEMEHTOB
J.1. Menneneera. CTpoeHHe aToma.

Koumponvuas paboma Ne 3. Xumudeckas CBS3b.

Konmponvnas paboma Ne 4. Kucnopon. Okcunbl. I'openne. Bogopoa. Kucnorsr.
Comnn.
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Konmponvuas paboma Ne 5. O60011eHrE CBEACHUN 0 BaXKHEHIIIUX Kjaccax
HEOPTaHUYECKUX COCTUHEHUH.

Konmponvuas paboma Ne 6. DnekTponuTHYeCcKasi AUCCOIUAIIUS.

Konmponvuas paboma Ne 7. Hemetannsl.

Konmponvuas paboma Ne 8. Metaibi.

Koumponvuas paboma Ne 9. ItoroBast paboTta 3a Kypc HEOPraHU4eCKON XUMHUHU.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywaromumucs ¢ OB3 ywyeOHoro mpeamera
«XHUMHS» JTOJDKHBI COBIAJATh C pe3yJibTaTaMu MPUMEPHON padodeil mporpaMMbl
OCHOBHOT0 00111eT0 00pa3zoBaHusi. Hanbonee 3HaAYMMBIMU SIBIISIFOTCS :

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBaIIMS K O0YUYECHUIO U 1IeJICHANPaBICHHON TO3HABATEILHOMN AESTEILHOCTH;

YCTAaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOJIEHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl Ha TMpaBWIa HWHIUBUAYAJBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS MPU B3aUMOJICUCTBUU ¢ XUMUUYECKUMHU BEIIECTBAMH U COCIMHCHUSIMU,

MpaKTUYECKOe M3ydeHue mpodeccuii U Tpyaa pa3IudHoOro poja, B TOM YHCIIe Ha
OCHOBE TIPUMEHEHUS] HM3y4aeMOTo TMPEIMETHOrO0 3HaHUs (Hampumep, JTabOpaHT
XUMHYECKOr0 aHaIu3a);

YBaXXEHUE K TPY/Y U pe3yJibTaTaMm TPYJI0BOH JAEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TOCTPOEHUIO JajbHEHIeH WHIUBUIYATHHOU
TPacKTOPUU OOpa30BaHUs HAa OCHOBE OPUEHTUPOBKM B MuUpe Tmpodeccuii u
mpodecCHOHaTBHBIX MPEANOYTEHUN, YBAXKUTEIIHBHOTO OTHOIICHUSI K TPYY;

OCO3HAHHE CBOETO MOBEACHHUS C TOYKH 3PEHUS OMACHOCTH WJIM O€30MacHOCTH ISl
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI IKOJIOTHUYECKOM KYJIBTYpPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETCHUE OIBbITa IKOJIOTUYECKH OPHUEHTHPOBAHHOU
IIPAKTUYECKOM JCATEILHOCTH B )KU3HEHHBIX CUTYAITUAX;

OCO3HAHHE TIOCIICJICTBUH W HENPHATHE BPEIHBIX IMPHUBBIUEK (YyIMOTpeOIeHuUs
aJIKOTOJIsI, HAapKOTUKOB, KYypeHHWs) W HHBIX ¢GopM Bpeaa s (QU3NYECKOro U
IICUXUYIECKOTO 37]0POBbS;

NPUHSATHE PEIICHUH B )KU3HECHHOW CHUTYalluW HAa OCHOBE NIEpPeHOCA MOJYyUYCHHBIX B
X0J1e 00yUeHHUs 3HaHHK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOIHATH Je(PUIuT nHpopManmy;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BaTh HY)KHYIO HH(POPMAITHUIO B COOTBETCTBHUH C
KOHTEKCTOM KHW3HEHHOM CUTYyallUH.

METANPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHuBEpCAIbHBIMU YUEOHBIMU HOZHABAMETbHBIMU OCUICBUAMU:

BBISIBJIATH MPUYUHBI U CIICACTBUS MPOCTHIX XUMHUYECKUX SIBIICHU;

OCYIIECTBIIATh CpaBHEHHUE, KIACCH(PUKAIINIO XMMUYSCKUX BEIICCTB MO 33 IaHHBIM
OCHOBAHHUSM M KPUTEPHSAM IJIS1 YKa3aHHBIX JIOTUYECKUX OTIEpaLUN;

CTPOUTH JJOTHYECKOE CYXKJICHUE MTOCIIEC MPEIBAPUTEIILHOIO aHAIN3a, BKITFOYAKOIIEe
YCTaHOBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBS3EH;

BBIABIIATH JACUIIMTHI WH(POPMAIUKM, JAAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B Apyroul (Tabiuily B TEKCT U

np.);
p) C03/1aBaTh, MPUMEHSTh U TPEOOPA30BBIBATh 3HAKA U CUMBOJIBI, MOJEIU U CXEMBbI
JUTSL pellieHus] yueOHbIX U MTO3HABaTENbHbBIX 33/1a4 C MMOMOIIIBIO ME/1arora;

C MOMOIIBIO Te1arora MPOBOAUThE XUMUYECKUM OTBIT, HECIOXHBIM AIKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI OCOOCHHOCTEM 00bEeKTa U3YUEeHUS, IPUUYUHHO-CIIEJICTBEHHBIX CBsI3EH
1 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOii;

C TMOMOIIBI0 TEeJarora WIKM CaMOCTOSITENIbHO (OpMYIUpOBaTH OOOOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUUYECKUX TPOLECCOB M HX
MOCJIC/ICTBUSL;

UCKaTh WU OTOMpaTh WH(DOPMAIUIO WU JIaHHBIE W3 HCTOYHUKOB C Yy4e€TOM
peJIOKEHHON yueOHOM 3a7a4M U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanvbHbIMU y4eOHbIMU KOMMYHUKAMUBGHBIMU OCUICIMGUAMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJICHCTBUE B TpyIIe (ONpeaessTh oOIIue e,
pacrpeensaTh POJd, JOTOBAPUBATKLCS IPYT C IPYTrOM U T. I1.).

C MOMOIIBIO0 TIEJAarora WM CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMCHHBIC
TEKCThl C HCIOJb30BAHUEM WLTIOCTPATUBHBIX MAaTEpPUAJOB JJISi BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATH Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO JCATEIBHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; paOOTaTh WHIMBHUIYAIbHO W B TPYIIE: HAXOIUTh oOIee
pelieHre M paspemath KOH(MIUKTHI Ha OCHOBE COTVIACOBAHMS TO3MIMN U ydera
UHTEPECOB; POPMYyIUPOBATh, ApPTyMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHE;

OILICHMBATh KAY€CTBO CBOErO BKJIaJla B OOLIUI MPOAYKT, IPUHUMAThH U Pa3JesiTh
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTh K IPEJAOCTABICHUIO OTYETA MIEPE TPYMIIION.

Osnaoenue ynugepcanbHblMu YUeOHbIMU PE2YIAMUCHBIMU OCUCHBUAMU:

oOHapyx uBaTh W (HOPMYJIHPOBATH YyUYEOHYIO WIPOOJIEMYy, ONPEACNATh IIEib
y4eOHOMU JIeSITeIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEHICHUNA U
OCYIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B yUeOHOM M MO3HABATEIHHOU JIEATEILHOCTH,

COOTHOCUTh CBOM JCHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAESATEIbHOCTH B MPOLECCE MOCTHKEHHUS pe3yJbTaTra, OMNpPENeIiTh
CIOCOOBI ICUCTBUI B paMKaxX MPEIOKEHHBIX YCIOBHA U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICWCTBHS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYallUEH;

JaBaTh aJICKBAaTHYIO OLEHKY CUTyallud W TNpeajiaratb IUJIaH €€ HU3MEHEHWS;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUN y4eOHOU
3a/1a4u;

NOHUMAaTh MNPUYHMHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblid pe3ysbTaT
NEATENIbHOCTH, OMNpPEAENSITh MO3WTHUBHBIE HW3MEHEHUsS M HampaBieHUs, TpeOyrouue
naabHenIen paboThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €0 MHEHHUIO.
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NPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 0053aTE€IBbHOTO COJEP KAHMS,
YCTaHOBJICHHOT'O JAHHOW NPUMEpPHON pabouell mporpaMMoi, BBIACISIOT: HAay4YHBIE
3HaHUS, YMEHHUS U CIOCOOBI NEeUCTBUH, crielu(pUuyYecKue sl y4eOHOro npeaMera
«XUMUA», BUABI NEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIpPETALUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIHUSIX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBICHUWA MPUPOJBI,

NOHMMAaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAyKH Kak 00JiacTu

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa 00ILEN KyJIbTYphl U MPAKTUYECKOU

JEesITEIbHOCTH YeJIOBEKa B YCIOBUSX COBPEMEHHOI'O 00I1I€CTBA; TOHMMAaHKUE MECTa

XUMHUM CPEU JPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBAaMHU NOHITUIHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUH TS
cocTaBlieHUs (OpMYyJl HEOPraHWYECKUX BEUIECTB, YPAaBHEHUH XHUMHYECKUX
peakiuii (c Omopod Ha aJrOpUTM YYEOHBIX JEHCTBUI); BJIaJICHUE OCHOBAMU
xumuueckoit HomeHknatypsl (IUPAC u TpuBHabHON) U YMEHHE HCIIOJIB30BaTh €&

JUISL pelieHHs] y4yeOHO-TI03HABATENbHBIX 3a7a4 C IMOMOILIBIO YUMTENS; YMEHHE

UCIIOJIb30BaTh MOJENU [JIsi OOBSACHEHHS] CTPOEHUS AaTOMOB M MOJEKYJI IO

aJIrOpUTMY C OIOPOU Ha ONpEIETICHNUS;

® [IPEACTABJICHUE O CUCTEME XMMUYECKUX 3HAHWI U YyMEHUE C MOMOILIBIO YUUTEIS

OPUMEHATh CHCTEMY XUMHUYECKUX 3HAHUW ISl YCTAHOBJIEHHS B3aMMOCBSI3EM

MEXIy U3YYEHHBIM MATEpUAIOM U MPU MOJTYYEHUH HOBBIX 3HAHMI, a TaKkKe B

Ipolecce BBIMOJTHEHUST YYeOHBIX 3aJlaHuii ¥ Tpu padboTe ¢ HCTOYHUKAMHU

XUMHYECKOW HH(OpMaIUU, KOTOpast BKIIOYAET:

BOXHEUILINE XUMHUYECKUE TIOHATUA: XUMHUUYECKUH DIJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE€ U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJSIpHAsT MaccChl, KOJWYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpEemHsis),
XUMUYECKasi peakUus, peakUHH COEAUHEHHMs, pEaKIUu pa3oKEHHs, peaKuuu
3aMeIlIeHns, peakiuu oOMeHa, TeIIoBOM A EeKT peakiuuu, 3K30- U IHIOTEPMUUYECKHUE
peaKiuu, pacTBOP, MaccoBas JOJA XMMHUYECKOIO JIEMEHTa B COCIMHEHUH, MacCOBasd
JIOJIS1 M IPOLIEHTHAsA KOHLEHTPAMs BEIIECTBA B paCTBOPE, SIAPO aTOMA, SJIEKTPUUYECKUN
CJIOW aToMa, aToOMHasi OpOWTajb, paguyC aToMa, BaJEHTHOCTh, CTEIICHb OKHCIICHHS,
XUMHYECKAST CBA3b, DJIEKTPOOTPULATEIBHOCTD, MOJSPHAS W HEMOJSAPHAsT KOBAJCHTHAs
CBS3b, MOHHAsl CBSI3b, METAJUIMYECKAsl CBA3b, KPUCTAJUIMYECKAsl pelleTka (aTroMHas,
MOHHAs, METaJUIMYecKas, MOJICKYJsIpHasi), MOH, KaTUOH, AaHHMOH, 3JIEKTPOJIUT U HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAass JUCCOLMALMSA, pEaKklUu HOHHOro oOMeHa,
OKHCJINTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLIHHM, OKUCIWTEIb U  BOCCTAaHOBUTEIID,
OKHCIIEHHE W BOCCTAHOBJICHHE, JJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMble pEeakKldu, CKOPOCTh XMMHUYECKOW peakluu, KaTalu3aTtop, MpeneiabHO
nonyctumas koneHtpanus (I11K), koppo3us Metanios, CrjiaBbl;

OCHOBOIIOJIArAOIINE 3aKOHbI XMMHM: 3aKOH COXpaHEHHs Maccel, [lepuonnueckuit
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUM XHMHHU: ATOMHO-MOJIEKYJISIDHAs TEOPHUsSA, TEOPHs JIIEKTPOJUTHUECKON
JVCCOLIMALIAN, A TAKXKE IMPEICTABICHHUS O HAYYHBIX METOJAX IMO3HAaHWS, B TOM YHUCIIE

20



AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX MCCIETOBAHUS BEUIECTB U U3YyUCHUS
XUMHUYECKUX PEAKIUN;

® [IpEJCTaBICHUE O MEPUOIUIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX PJIEMEHTOB
(pamuyc aTtoma, HJIEKTPOOTPULIATENIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMeHTOB B [lepuoandeckoit cuctemMe (B MaJibIX Mepruoax U riIaBHBIX
NOATPYNINAax) W SJIEKTPOHHOIO CTPOCHUS aToMa; YMEHHE OOBSCHSITH CBI3b
MOJIOKEHUsT ~ dyeMeHTa B llepuoguyeckom  cucTemMe € YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsjl
saapa, oOIIee YUCIO  JJIEKTPOHOB), paclpeqeseHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOJOB, KIS U KaJbIIUS;
KIacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI C OINOpOM Ha OMNpeaesICHUs
bu3uYecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUYECKON TaOIUIIBL;

® yMEHHE KJIACCU(PUIIUPOBATH XUMUUYECKHUE IIIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMUYECKHE PEaKIMU C OMOPON Ha CXEMBbI; ONMPENENATh BaJCHTHOCTh U CTEICHB
OKHCJIEHUSI XHMHYECKUX DJIEMEHTOB, BHJI XUMHUYECKOM CBS3M U  THII
KPUCTAJUTMYECKON CTPYKTYPhl B COCIMHEHUAX, 3apsij HWOHA, XapakTep Cpeibl B
BOJHBIX PaCTBOpax BEIIECTB (KUCIIOT, OCHOBaHUH ), OKHUCIIUTEIh U BOCCTAHOBUTEH
10 AJITOPUTMY YUEOHBIX JEHCTBUM;

® yMEHHE XapaKTEepPHU30BaTh C OMOPOM Ha cxeMy (GU3UYECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOJOPO, IpaduT, aamas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUN, KAIUM, MarHUW, KaJIBIUH, ATFOMAHAN, KEIe30)
U CJIOXHBIX BEHIECTB, B TOM YHCJIE HX BOJHBIX PacTBOpPOB (BOoAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI M runpokcuabl meramios I - 1A rpynm,
amomunns, meau (I1), nmuka, skenesa (I u III), okcuaer yrmepoga (II u 1V),
kpemuus (IV), azota u pocdopa (III u V), cepur (IV u VI), ceprucras, cepnas,
a30THCTasi, a3oTHasA, pocdopHas, yronbHasi, KpeMHHEBAsl KHCIOTa U WX COJIH);
ONMMCHIBATh C ONOPOM Ha IJIaH W KJFOUEBBIE CJIOBA; YMEHHE MPOrHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1OCJI€ MPEIBAPUTEILHOIO aHallh3a MOJ PYKOBOACTBOM II€larora, MpUMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOXXHOCTb IMPOTEKAHUS XUMUYECKUX
OpEBpallcHUd B pa3IMYHBIX YCIOBHUSAX, BIUSHUE BEUIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO PUPOJHYIO CPEAY;

® YMEHHE COCTaBISATh MO O0O0pa3lly, CXeMme, aJrOpUTMy YYE€OHBIX JIEWCTBHIA
MOJIEKYJISIDHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCIE€ PeaklHil HOHHOTO
oOME€Ha W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH), WILUTIOCTPUPYIOITUX
XAMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPTaHWYECKUX BEIIECTB, a
TaK)Ke MOJTBEPKIAIOIINX T€HETHUECKYIO B3AUMOCBS3b MEXKy HUMU;

® YyMEHUE BBIYUCIATH OTHOCHUTEIIbHYI0 MOJIEKYISIPHYI0O M MOJISIPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MAaCCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro Maccy, 00bhEM Ta3oB ¢
ornopoil Ha oOmue ¢GOpMyJbl; YMEHHE MPOBOJUTH PACUEThl MO YpPaBHEHUSM
XUMUYECKUX PEaKIuid U HaXOJUTh KOJHUYECTBO BEIIECTBAa, OOBEM U Maccy
peareHTOB WM MPOAYKTOB PEaKlUHU C OMOpOil Ha oOpaszell, aJropuT™M yueOHBIX
JICUCTBUH;
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® BJa/ICHHE OCHOBHBIMU METOJAMU HAy4HOTO MO3HaHUA (HAOJII0JEeHUE, U3MEPEHHE,

AKCIIEPUMEHT, MOJEIUPOBAHNE) MPHU U3YUEHUHU BEIIECTB U XUMUYECKUX SIBICHUI

C OIOPO Ha aNrOpPUTM Y4eOHBIX AEUCTBUI; yMEHUE CPOPMYIHPOBATH MPOOIEMY

Y MPEUIOKUTH ITyTH €€ PEIISHHMsI C TIOMOILLBIO NIEeJarora; 3HaHUEe OCHOB O€30MacHOM

paboThl ¢ XMMUYECKMMHU BEIECTBAMHU, XMMHUYECKON MOCYyA0H U J1a00paToOpHBIM

000py10BaHUEM;

® HaJIMYME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYILECTBIICHUS CIEAYIOIINX

XUMHYECKUX IKCIIEPUMEHTOB OJI PyKOBOJCTBOM YUUTEINS C 00CYKICHUEM IIaHa

paboThl WJIK COCTABICHUEM TAOIHIIbI:

U3y4YeHHe U onucaHue (U3NUYeCKUX CBOWCTB BEILIECTB;

03HaKOMJICHHE C (U3UYECKUMHU U XUMUYECKUMHU SIBIICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUUYECKUX PEaKIUii;

U3y4eHHE CIIOCOOOB pa3eieHus] CMeceH;

NOJIy4€HHE KUCIIOPO/ia U U3YUYEHHE €r0 CBOMCTB;

MOJIyY€HHUE BOJOPOJa U U3yUYEHHUE €r0 CBOMCTB;

MOJIyY€HHE YTJIEKHCIIOTO ra3a U U3y4eHHE eT0 CBOMCTB;

MOJIy4eHHE aMMHaKa U U3y4eHHE €r0 CBOWCTB;

IPUTOTOBJIEHHUE PACTBOPOB C OMpPEIEIEHHON MAacCOBOM J10JIe PaCTBOPEHHOTO
BEIIECTBA;

UCCJIEIOBAaHWE U OINKMCAHHE CBOWMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHEe WHANKATOPOB (JTakMyca, METHWJIOpaHXa u ¢deHondTranenta) mis
OTIpEJICIICHHSI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIeT0oUeH;

U3y4YeHHE B3aUMOJEHCTBUSA KHUCJIOT C MeTa/llaMHU, OKCHUJIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

uccienoBanrie aM()OTEepHBIX CBOMCTB TUIPOKCUIOB aTFOMUHHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHMYECKUX COCTMHEHUIY;

peuieHrne  3KCIEPUMEHTANIBHBIX  3aJady 1[0 TeMe  «IEeKTPOJUTUYECKAs
JUCCOLIMALIMSIY;

pElIeHe IKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHeillmne HeMeTalIbl U UX
COEIMHEHHUSI»;

pElIeHNe SKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHehIe MeTaibl U uX
COEIMHEHHUSI»;

XUMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPHUPYIONTUE MTPU3HAKU MTPOTEKAHUS PEaKIIUi
MOHHOTO OOMEHa;

KauyeCTBEHHBIE PEaKIIUY Ha PUCYTCTBYIONIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHU/I-
, Opomu-, noaua-, cyiabdat-, pocdar-, KapOOHAT-, CHIHKAT-AHUOHBI, THIPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS, MarHUs, KaJIbIUs, aJTIOMUHHUS, Xkele3a (2+) mwkenesa (3+), menun (2+),
IIUHKA;

YMEHUE TPEACTABISITH PE3YNbTaThl JKCIEpPUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(UKOB U TAOJHI] U BBISBIISITH SMIIMPUICCKIE 3aKOHOMEPHOCTH;
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e BJaJICHHE MpaBUIaAMU 0€30IaCHOr0 OOpPAILEHUS C BEIIECTBAMH, HUCIOIb3YEMbIMU
B TMOBCEIHEBHOM HU3HM, a TAKXKE MpPABUJIAMH MOBEACHUS B LEJAX cOepexeHuUs
3I0pOBbsSI U OKpYXaloleld MPUPOIHON Cpelbl; MOHMMAaHUE Bpena (OMacHOCTH)
BO3/ICHCTBUS Ha KUBbIE OPTaHU3MBbI OINPEAEIEHHBIX BELIECTB, a TAKXKE CIIOCOOOB
YMEHBIICHUs] W MPEJOTBPALLEHUS HMX BPEIHOIO BO3ACHCTBUS; MOHMMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB AJI OPraHU3Ma YeJIOBEKa;

® BJAJICHHWE OCHOBAMU XUMHUYECKOM TIpPAaMOTHOCTH, BKJIOUYAIOIIEH yMEHHE
NPAaBWIBHO HMCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YAOOpEHUs, METAUIbl U CIUIABbl, MPOAYKTHl IepepaboTKH
IPUPOJHBIX HCTOYHUKOB YTJIEBOJOPOAOB (YIJisi, MPUPOJIHOTO ra3a, HeTu) B OBITY,
CEJIbCKOM  XO3fHCTBE, Ha MPOU3BOJACTBE; YMEHHE TMPUBOAUTH MPUMEPHI
PAaBWJIBHOTO UCIIOIB30BaHUS U3YyYEHHBIX BEIIECTB U MaTEPUAJIOB;

® YMEHHME YCTAHABJIMBATH CBSI3M MEXAY pealbHO HAOIIOJA€MbIMU XUMUYECKUMHU
SABJICHUSIMHU U TPOLECCAMU, MPOUCXOASIIUMHI B MAKpO- U MUKPOMHPE, OOBSACHATh
IPUYMHBI MHOTO0OOpa3us BEIECTB; YMEHUE MUHTETPUPOBATH XUMUYECKUE 3HAHUSA
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C TOMOUIBIO MEarora;

e mpenacraBiieHne o cdepax NpodecCHOHATBHON AESTENbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JIOCTHKCHHUSIX
XUMHYECKOM HAyKW; HaJIM4Me OmbITa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMallMK MO0 XUMHM  (HAyYHO-TIOMYJISIpHAsl — JIUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOIl Ha aNTOPUTM: YMEHUE OOBEKTUBHO
OLICHMBATh MH(POPMAIIMIO O BEIECTBAX, MX NPEBPALIECHUAX U MPAKTHUYECKOM
IPUMEHEHHH.

TpeOoBaHusi K MpeAMETHBIM Ppe3yJbTaTaM OCBOCHHMSI Y4eOHOro mpeaMeTa
«Xumus», pacnpeaejaeHHbie M0 roaaM o0yueHus

PesynpraTel mo romam GOpMYIHMpPYIOTCS MO TPHHIMIY J00aBIECHUS HOBBIX
pEe3yAbTaTOB OT ToJla K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYIIMX ToAax IMO3HUIINHU, KaK
IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3YIbTAThl OUYEPEAHOTO roJa
0 YMOJTYaHUIO BKIIIOYAOT PE3YIbTAThl IPEABIIYIIUX JIET).

8 KUIIACC

pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX TIOHSTHUH: aToM, MOJIEKYIa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10JIsl XUMUYECKOT0 3JIEMEHTa
B COCAMHEHUH, MOJSIpPHBIA  00BEM, OKCHH, KHCIOTa, OCHOBAaHHWE, COJb,
DNIEKMPOOMPUYAMENbHOCMbS,  CTEIIEHh  OKHMCIEHHS,  XUMHMYECKas  peakius,
KJaccupuKanusl peakUuHil: peakluu COCIMHEHUS, pPEaKUUU pa3I0KEHUs, peaKIuu
3aMelIeHus, peakliMi 0OMEeHa, 3K30- U HIAOTEPMUUYECKHUE PEAKIUU; Mmeniosou 3¢ ghexm
peakyuu, SIpO aroMa, FIEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTallb, paguyc aroMma,
XUMUYECKasi CBSA3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBSI3b, WOH,

2 371ech U janee KypcuBOM 0003HAYAIOTCS [IAHUPYEMBIE IIPEIMETHBIE PE3YIbTaThl, KOTOPbIE MOT'YT ObITh HOTEHIIUANLHO
JIOCTHTHYTHI oOydaromumcst ¢ OB3, HO He SABISAIOTCS 00sS3aTENbHBIM.
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KaTHOH, aHUOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAsT KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TU MOHATHS MIPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJI30BaTh XMUMHUYECKYH) CHUMBOJIUKY JJIsI COCTaBJeHUS (DOpMysn BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKIIUH, DIEKTPOHHOTO OajlaHca;

OTPENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX C OMOPON Ha OMpPE/ACNICHUS, B TOM
YUCJTIE CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coeMHeHU 10 (opMysnaM; BHJ XUMHUYECKOM CBs3U (KOBAJICHTHasT W HOHHAs) B
HEOPraHUYECKUX COEJIUHECHUSAX;

UMETh TMPEJICTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOIIbIO
YUUTENS TPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHWH, MJIS YCTAHOBJICHUS B3aUMOCBA3U
MEXy U3YYEeHHBIM MAaTEpUAJIOM U MPU MOJYYCHUU HOBBIX 3HAHUMU, a TaKXKe MPU padoTe
C HCTOYHUKAMU XUMHYeCKOW wuHPopmamuu. OpUEHTUPOBATHCS B TMOHATHAX U
OTIEpUPOBATh MU Ha 6A30BOM YPOBHE, IPUMEHSTH MPHU BBHITIOJTHEHUH YUESOHBIX 3a/IaHUM
U PEIICHUM PacUYETHBIX 3aJad C OTMOPON Ha aJrOpUTM y4eOHBIX JNEHWCTBHI H3yUYCHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHust Macchl, [lepuonnueckuii 3axkon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOTQApPO; aTOMHO-MOJICKYJIApHAasi TEOpHS.
CooTHOCUTH 0003HAYEHHS, KOTOpble uMeroTcss B Taomuie «llepuognueckas cucrema
XUMUYecKux nnemMeHToB /. 1. MeHieneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sapa, OOIlee YHUCIO DJIEKTPOHOB U
pacnpeiesieHue UX Mo JIEKTPOHHBIM CII0SIM);

KJacCU(UIUPOBATh XUMHUYECKHE DOJEMEHTHhI, HEOpraHMYeCKHEe BEIeCTBa;
XUMHUYECKHE peaKkiuu (0 YMCIY M COCTaBy YYacTBYIOIIMX B pPEAaKIUU BEUIECTB, IO
TEIUIOBOMY 3D PeKTy, M0 MU3MEHEHUIO CTEMEHU OKHCIICHHS] XMMUYECKUX SJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB,  MOATBEpXIas  ONHWCAHWE MpPUMEpPaMHU  MOJIEKYJSIPHBIX  yYpaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMS;
BO3MOXHOCTH TMPOTEKAaHHUSI XMMUUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUAX IOCIE
MIPEIBAPUTETLHOTO OOCYKJICHHUS C MEIarOroM;

BBIYUCIIATD OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO WU MOJSPHYIO MACChl BEUIECTB;
MacCOBYIO JIONI0 XUMHYECKOTO 3JeMeHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOM PEAKLUUU C
ONOPOW Ha aJNTOPUTM;

IIPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON IEITENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0O0O0OIICHHE,CHCTeMAaTH3aIINS, KJIacCU(UKAIUs, BBISBICHUC
MPUIUHHO-CJICICTBEHHBIX CBSI3€H — JUIS M3yYCHHS CBOMCTB BEIISCTB M XUMHUYECKHUX
peaKIui; eCTECTBEHHO-HAyYHBIC METOJIBI IIO3HAHUS — HAONIOJACHUE, H3MEpEHUE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHblli U MbICIeHHbIl) TIO]T PYKOBOACTBOM I€/1arora;
cJe10BaTh IpaBUiiaM MOJb30BAaHUS XUMUYECKON MOCYA0M U J1aDOpaTOPHBIM
000py/I0BaHUEM, a TaKXKe MPaBUIIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHUHU C
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MHCTPYKIIUSMU IO BBIITOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA; IIJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO0 PACIO3HABAHWIO PACTBOPOB IMIENTOUYCH U
KHUCJIOT C TMOMOUIBI0 HMHJUKATOpPOB (JlakMyc, (eHondTareuH, METWIOpaHX H Jp.),
MOJITBEPKIAIONINX KAueCTBEHHBIH COCTaB HEOPTaHMUYECKUX BEIIECTB (KaueCTBEHHBIC
PEaKIi Ha NOHBI) MO/ PYKOBOACTBOM IEarora.

9 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATUM: XUMHYECKUNU DJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMHYECKas peakius,
XUMUYECKasi CBSI3b, Menjiogou 3¢hgexm peakyuu,MoJb, MOJSIPHBIA 00BEM, PacTBOP;
ANIEKTPOJIUTHI, HEAJICKTPOIUTHI, JIEKTPOIUTHYECKAS JIUCCOLMAIINS, PEAKIMA MOHHOTO
oOMeHa, KaTaJlu3aTop, XumMuyeckoe pasHogecue, oopamumvle u Heobpamumvle peaxKyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUN, OKUCIUTETh, BOCCTAHOBUTEIIb, OKHCIICHUE
U BOCCTAaHOBJICHHUE, aJJIOTpOmus, aM(pOTEPHOCTh, XUMHYECKasl CBsA3b (KOBaJICHTHas,
WOHHAs, MEeTaJUIMYecKasi), KpUCTAJUTMYECKasi PEIIETKA, KOPpo3us Memailos, CHIA8bl;
CKOpoCmb  Xumudeckou peakyuu, TpeaenbHo pomyctuMas konmeHTtparus (I1JIK)
BEILECTBA;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH (cM. m. 1) W
OPUMEHATH 3TH MOHSTHUS IIPU OMUCAHUU BEUIECTB U UX MTPEBPALCHU;

UCIIOJIb30BaTh 3HAKM M CUMBOJIBI JJIsl (PUKCAIIMU PE3yJIbTaTOB HAOIIOACHUH,
cocTaBlieHUs (POpPMYJI BEIIECTB U YpaBHEHUN XMMHUYECKUX PEaKIMM, 3aIUCU JaHHBIX
ycnoBuit 3aa4. Mcnonbs3oBaTh 0003HaueHus, uMmeromuecs B [lepuonuueckoit cucreme u
TaOIUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJIEH B BOJIE JJIs1 BHITIOJTHCHUS 33 IaHHM.

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMUMHYECKHUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOr0 COCTaBa; MPUHAJIEAKHOCTD BEIIECTB K ONPEACIEHHOMY KI1acCy
COEIMHEHUN C OMOpOM HA OMNpENENICHHs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIE; BHJIbI
XUMUYECKOW CBSI3M (KOBAJEHTHAs, HWOHHAs, METa/NInYecKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsA]l MOHA IO XUMHUYECKOW (opMyse; XapakTep Cpelabl B BOJIHBIX
pacTBOpax KHCIOT W WIEJIOYEH, mun Kpucmaiiuieckou pewémku KOHKPEemHo20
seujecmea,

packpbiBaTh  cMbIci  llepuonmueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 IIOHUMAHUE: ONUCHIBAMb U XAPAKMEPU306amb TAOTNIHYIO HopMy
[lepuognyeckoit cUCTEMbl XUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHSTUS «TJaBHas
noarpynmna (A-rpynna)» U «mnobounas noarpynmna (b-rpynma)», mansie u OoJbliue
MEPHUOJIBI; COOMHOCUMb 0003HAUCHUS, KOTOPhIE UMEIOTCS B MIEPUOIMYECKON TabmuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB H
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U paclpe/leNIeHUe UX MO AIEKTPOHHBIM CIIOSIM);
00bsCcHAMb 00INE 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX SJIEMEHTOB U UX
COEIMHEHUH B MpeJeax MajiblX MEPUOIOB U IIaBHBIX MOATPYIII C Y4ETOM CTPOCHUS UX
aTOMOB;

KJIacCUPULIMPOBATh XUMHUYECKHE AJIEMEHThI; HEOPraHHMYEeCKHUE BEILIECTBA;
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XUMHYECKUE peaklUuu (MO YMUCIy M COCTaBY y4YacTBYIOIIMX B PEAKUUU BEIIECTB, IO
TermnoBoMy 3G (PeKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U crenu(puUIecKkue XUMUYECKUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAasi ONMKUCAHWE NMPUMEPAMH MOJIEKYJSIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUMHU C OIIOPOM HA CXEMBI;

COCTaBIIATh YPABHEHMSI HJIEKTPOIUTHUUYECKOM AMCCOLMALMU KHUCIOT, LIEN0oYed U
COJICH; TOJIHBIE W COKpaIIEHHbIE YpaBHEHMS pPEaKUUi HMOHHOTO OOMEHa; ypaBHEHUS
peakuuii, TOATBEPKIAI0IINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXAY BElleCTBaMU
Pa3TUYHbBIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTh OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX peakuui
OCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIr0 OajaHca ITUX PEaKIUi;

IPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKHX [MPEBpAllleHU TMociae MpeaBapUTeIbHOTO
00CYXJIEHUS C TIeAarorom;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJII0O XMMUYECKOTO AJIEMEHTa Mo (QopMylie COSAMHEHHS; MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHYECKOW pPEaKIuu C
OIIOPOY Ha aJITOPUTM;

CJIeIOBaTh TMpaBWJIaM IOJIb30BAHUS XHUMHUYECKOM MOCynol M 1abopaTOpHBIM
o0opyZOBaHMEM, a TaKKe MpaBUJaM OOpaIlEHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBITOJIHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbBIX
BEIIECTB: pPAcMO3HaBaTh OMNBITHBIM NYTEM XJIOpUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdart-, cunukat-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS Y MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX pACTBOPAX HEOPTAHUYECKUX BEILIECTB;

IPUMEHATH OCHOBHBIE ONEPALIUH MBICITUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 000011IeHNE, CUCTEMATU3AIIHNIO, BHISABICHUE TPUYNHHO-CIICICTBEHHBIXCBSI3EH —
IUTSl U3YYEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIMI; €CTECTBEHHO-HAYUYHBIEMETObI
MO3HAHUS — HAOIIOJIeHUE, W3MEPEHHE, MOJICIUPOBAHUE, DKCIEPUMEHT (peaslbHbIN U
MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IMIaHUPOBAHME U KOJUYECTBO YAcCOB, OTBOJMMBIX Ha OCBOCHHUE KaXKJOM TeMbl y4eOHOTO
npeaMera «XuMHUsS»aaanTHPOBAHHON OCHOBHOW 00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs
obyuatoniuxcsa ¢ OB3, B 11el0M COBMAJalOT C COOTBETCTBYIOIIMM pasnenoM llpumepHoil paboueit mporpammsl
yueOHOro npeaMera «XuMHUs» OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111ero oopasosanus. [Ipu stom
OpranuzanusBrIpaBe caMa BHOCUTh U3MEHEHMS B COJIEpPKaHUE M paclpelelieHne yueOHoro MaTepuana mo rojam
oOy4eHHsl, B MOCJIEI0BATEIbLHOCTh U3YyYEHHUSI TEM M KOJUYECTBO YaCOB HA OCBOCHUE KAXKJOW TEMBbI, ONpeiesieHne
opraHu3alvoHHbIX (opm oOydenuss ¥ T.n. OOOCHOBAHHOCTH JAHHBIX H3MEHEHHUU OIpeAenseTcss BbhIOpaHHBIM
oOpazoBarenbHOM opranuzanuet YMK, uHAMBUAYyanbHBIMU NMCUXO(PU3MUYECKUMH OCOOCHHOCTSIMH KOHKPETHBIX
oOyuaromuxcsa ¢ OB3, creneHbl0o OCBOGHHOCTH UMHU YyYEOHBIX T€M, PEKOMEHIAIUsIMU MO0 OTOOPY M ajanTaluuu
y4eOHOro MaTepuasa 1o XuMuH, MpeacTaBieHHbIMU B [losicHUTEIbHOM 3aTTUCKE.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KITIACC
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
B NPOrpaMMmblI Bcero pecypceel

Paznen 1. HepBOHa'la.TIBHbIe XUMHUYECCKHC TTIOHATUSA

XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTUYECKON 5) bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
JeSITEITFHOCTH YeJIOBEKa

1.2 BemecTBa 1 XuMn4eckue peakiuu 15 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢c

Wroro mo pazueny 20

Paspnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB

2.1 Boznyx. Kucropon. Tonsmue 06 6 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
OKCHJIaX

2.2 ?:Ji[ipon.ﬂomme O KucnoTax 1 8 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
Bopna. PactBopsr. [Tonsitue 06 _

2.3 5 bu6mmoreka [{OK https://m.edsoo.ru/7f41837c
OCHOBaHUSX

2.4 OcHoBHbie [UIACCHT HEopratHeciix 11 bubmuoteka I{OK https://m.edsoo.ru/7f41837¢
COCTMHEHUI

Hroro no pazgeny 30

Pasnen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMeHToB /. U. MenaesneeBa. CTpoenne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuonnueckuii 3aKOH U
3.1 Hepuomueckas cucrema 7 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
XHMHUYECKUX 31eMeHTOB /1. H.
Mennene-eBa. CTpoeHue aToma
3.2 XuMHUeCKas Cs3b. OKHCIHTEIbHO- 8 bubnuoteka I{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIbHBIE PEAKIIUU
Wroro no pazgeny 15 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmuoteka L{OK https://m.edsoo.ru/7f41837¢c
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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9 KUVIACC

Ne i/t

HaumeHnoBanue pa3aesioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3nes 1. BemecTBo U XMMH4YeCKHe peaKuu

[ToBTOpenue u yriyoaeHue 3HaHUH

11 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/esioB Kypca 8 kiacca
1.2 OCHOBHEIC 3AKOHOMEPHOCTH XHMUICCKUX 4 Bu6miorexa ITOK https://m.edsoo.ru/7f41a636
peaxiuit
1.3 iﬁﬁ;ﬁ:fﬁ:;g;ﬁii?;2?;1?; 8 bubmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl 1 MX COeIMHEHU S
2.1 Obmas xapakTepHCTHIa XHMHIECKAX 4 Bu6miorexa LIOK https:/m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmel. ["amorenst
OO0mmas XxapaKTepUCTHKA XUMUYCCKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas XxapakKTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, hpochop u 7 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
HX COCAMHCHHUS
OO01mmas XxapakKTepUCTHKA XUMUYECCKHX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
KPEMHHUH U MX COCTUHEHHS
Utoro no pazneny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
3.1 OO0111€e cBO¥MICTBA METAIIJIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 BaxknelIme MeTaJUIbI 1 UX COSTUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus U OKpykawuas cpeaa
4.1 BemiectBa 1 MmaTepuabl B )KU3HU 3 bu6mmotexka [IOK https://m.edsoo.ru/7f41a636
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‘ 4eII0BEKa

Hroro no pazneny

PesepBHOE Bpems

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoxa Mara uudposbie
n/n Bcero H3y4YeHUst o0pa3oBaTejibHbIE
pecypcsl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yesoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipa eckas pabota Ne 1 «IIpaBuna pabo
3 B Eagf)gZToI;)HinH np;éMBI ogpfmiifmlz w 1 bubmrorexa [JOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
S| cwecelt (na mprmepe oamcrmo noapenmo ) Bu6morerca LIOK
pHMEp P https://m.edso0.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK
6 ATOMBI M MOJICKYITBI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClI0KHBIC BElIECTBa 1 bubmiorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OTHOocuTeNnbHAs aTOMHAs Macca. 1 bubnmoreka [JOK

OtHocHuTeIbHAS MOJICKYJIIpHas Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBas 101 XUMHYECKOI'0 2JIeMEHTa B bubmuoreka [IOK
COCJIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. Mouisipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMUYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMHYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brramcnenns kojim4uecTBa, Macchl BENIECTBA bu6moreka [IOK
17 9
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Kinacc a ec €aKIuii
18| (coommem. prssomemmn. samentertns bumorexa LIOK
! P ’ m ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 9H HKﬂOlliwe I;ICT 12)60621q eII{JI;?e/:II/I bubmrorexa IIOK
1 JHCT. m https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUH
20 KontponsHas padota Nel o teme bubnuoreka [IOK
«BelllecTBa U XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — cMe .C .
21 Knenopo— sewert i mpoeroe setmeerso BuGmiorera LIOK
poat p B ’ https://m.edsoo.ru/ff0d448e
O30H
o o
22| xuetopoxa (peauum oxeesta, ropertic) Bu6morera LIOK
POJIa A peaxil - TOP ’ https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
C 0
23 maGopatopin 1t npowstGHHOGTH Bu6miorera LIOK
partop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHnenue kucnopoaa
TennoBoit 3¢ pexT XUMHUECKOH peakiuy, Bubnmorexa [IOK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHHH,

9K30- U SHAOTCPMUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormmBo (HedTh, yroib U METaH).

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
IIpa eckag pabota Ne 3 1o Teme
26 <<1PIO§(I§/I:I-IZHI/IK€ 1;/111;061/1;aHHe KI;ICJ:OII\;IOIIQ, bubnmorexa LIOK
o ’ https://m.edsoo.ru/ffOd4ae?
W3YYCHHE €ro CBOHCTBY
27 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [{OK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [{OK
Bojopoaa. IIpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTousaTre 0 KUCIOTAX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B bu6moreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
I1 o6ota Ne 4
31| lonyserme n cobupanme Bozopor BuGmorera LIOK
ya N p Alopora, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
. N bubnuorexa [JOK
32 Monsipabiii 00bE€M ra3oB. 3ak0OH ABOTaApO https://m.edsoo.ru/f0d542¢
B 6ne
o | Do otutus xomeerns s Buorra LOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BbEMY
B 618
| D clsbuce o o e Buorra LOK
peakil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusznueckre U XUMHYECKUE CBOMCTBA BObI bubmiorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonstue 06 bubnmoreka [JOK
HWHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurtens. HacblieHnnsie u Bu6moreka LIOK
37 HEHACBIIIIEHHBIE PACTBOPHI. MaccoBas 10

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o reme

bubnuoreka [IOK

38 <<HpI/IFOT£)BJIeHIiIJe PacTBOPOB C ONPEAENEHHOH https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA
39 KonTtposnsHas padota Ne2 mo Teme bubmmorexa [IOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCUPUKAIUS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I};qTHHX OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubnuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMu4ecKre CBOMCTBA KUCIIOT bubmrorexa IIOK
yi https://m.edsoo.ru/ffOdfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIoCcOObI bubnuoreka [JOK
MOJIY4YCHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
I'eneTnyeckas cBA3b MEXKILY KJIaCCaMU bubnuorexa [IOK
48 . _
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN https://m.eds0o.ru/00ad9ch?
KonTtponsHas pabota Ne3 mo teme
50 "OCH(I:))BHLIG KJ'IlleCLI HEOPraHUYECKUX bubmiorexa [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU N
51 IlepBble MOMBITKU KIACCU(PHUKALIUU bubnuoreka [IOK
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XUMHYECKUX 31eMeHTOB. IloHsaTre o rpynmnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Iepnoanueckuit 3akoH u [lepuoanyeckas

bu6mmoreka [{OK

52 cucTeMa XUMUYeCKuX 35eMeHToB [, U. https://m. edsoo.ru/00ada52c
Meuneneena
53 [Iepuoasl, rpynmsl, HOATPYIIIIEI bubnmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubnuorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
C o
55 | onewerros Hepuommeckol ccrews 1. I BuGmitorexa LIOK
pHOA T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO BJ'ISMCHTa I10 Bu6morexa LIOK
56 ero nosoxeHuto B [leproandeckoit cucreme .
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuorexa LIOK
MenneneeB — y4EHBIN, MEIaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
58 DJIEKTPOOTPUIIATEIHLHOCTh ATOMOB bubnuoreka [JOK
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumMudeckas CBsA3b bubanorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nmonsgapHast XuMHU4ueckas CBSI3b Bubmzorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XMMUYECKasl CBSI3b bubmiorexa HOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Creners OKACIeHAS https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmiorexa LIOK
peakil https://m.edso0.ru/00adb076
64 OKHCIIUTEIN ¥ BOCCTAaHOBUTEIN bu6mmoreka [JOK
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65 Kontponsnas padora Ne4 o reme «Ctpoenue 1 bubnuorexa [IOK
aToMa. XMMHUYECKasi CBSI3b» https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O000IICHNE U 1 bubnuorexa [JOK
CUCTEMATH3aLMs 3HAHUU https://m.edso0.ru/00adb33c
67 PezepBHbIit ypok. O000IICHNE U 1 bubmmoreka [IOK
cUCTEMaTH3anus 3HAHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CcUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUVIACC

KoJsnyecTBO YyacoB DJIeKTPOHHBbIE
ara uppoBbIe
Ne i/ Tema ypoka A ungp
Bcero U3y4YeHHs o0pa3oBaTtejibHbIE
pecypchl
Ilepuonuueckuii 3akoH. Ileproandeckas
1 CI/I(?FCM); XUMHUYECKUX SHGMIG)HT(J;IB A" 1 bubnmorexa LIOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XI/IMI/I‘-IGCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmorexa [JOK
p P https://m.edso0.ru/00adb6b6
TepUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 _

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

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay

6 Kiaccudukanus XuMu4ecKuX peakifi mo 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 €Ak HOHHpTI/IC 0 TOMOT'€HHBIX U 1 bubanorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOTCHHBIX PEAKIUSIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.

8 @DaxkTOpHI, BIUSAIOIIME HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUUYECKOMN PeaKIuy U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

9 1 _
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3MEKTPOIUTUYECKON JUCCOLIMAIIIH. 1 bubmuoreka [JOK

CunbHEIC U ca0bIe SJICKTPOJINUTELL

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

bubnuoreka [IOK

- VowHbie ypaBHCeHHA peakiHi https.//m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUU B CBETE MPEACTABICHUI 00 bubmiorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAIITU
XHUMUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeICTaBICHUHN 00 IIEKTPOIUTUYECKOM bubmorera [JOK
https://m.edsoo.ru/00add8b2
JMCCOITMAITIT
14 [TonsiTue o ruapoIU3e coJie bubmiorexa HOK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O06o01menre 1 cucTeMaTru3amus 3HaHUH https://m. edsoo.ru/00addd12
[IpakTnueckas pabota Ne 1. «Pemenue bubnuoreka [JOK
16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponsHas padota Ne2 o teme
17 <<9J‘I€II<)TpOJ'H/ITI/EIeCKaSI JTUCCOTTHAITUS bubmiorexa LHOK
’ https://m.edsoo.ru/00addecO
XUMHUYECKHE peaKllii B pacTBOpax»
18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 A —— Bufimorera [IOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 onyuerme conmo xicaoTH, Hsycne Butmrorea LIOK
Oy » H3YH https://m.edsoo.ru/00ade348
e€ CBOWCTB»
B
g | D e oo Buorera LOK
PCAKLIH, A p A https://m.edsoo.ru/00ade488
H30BITKE
22 OOmas xapakTepucTuka sneMeHToB VIA- bubnuoreka [IOK
TPYIIBI https://m.edsoo.ru/00ade64a
23 AnnoTpornHsle MOAU(UKALIUY CEephl. bubnuoreka [IOK

HaxoxneHue cepbl U €€ COEIMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHE CBOMCTBA CEPhI

24 CepoBojiopo, cTpoeHHe, (PU3HUECKUE U bubnuorexa [JOK
XUMUYECKHE CBONMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepsl. CepHast KUCIIOTA,

25 (1)1/131/151[601(1/11; u xmfnqecm/le CBOIICTBa, bubmorexa [JOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIJIEHHOTO CTI0C00a MOTyYeHUs
26 cg HOMW KHUCITOTHI XI/IMI/I‘IGCKOqu bubnmorexa LIOK

p : 9 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI

97 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6mmoreka [IOK
MIPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-

28 rpynnsl. A30T, pacClpOCTpaHEHUE B bubnuoreka [JOK
npupoe, GU3nuecKue U XuMUYEeCKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero pundeckue u XUMUIECKUE bubnuoreka [JOK
CBOICTBA, MOJTYYEHHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckast pabota Ne 3 o Teme

30 «IPIOJI eHue aleMHaKa H3Y4YCHHE €TO Enbmorexa TOK

Y - H3YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, eé Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEeH

32 aMMOHHSI B KQUeCTBE MUHEPATIbHBIX bubnuoreka [JOK
ynoopenuil. XumMmudeckoe 3arps3HeHne https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpeibl COeAMHEHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u

33 (bocg)o pHasl KI/ICHH((I))Ta (b(bIE3HE{eZKHe " bubmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
34 Hcnonb3oBanue ¢ochaToB B KauecTBE bubnuoreka [IOK
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MUHEPAIbHBIX YI0OpeHHiA. 3arps3HeHne
MIPUPOTHON cpenpl hocdaramu

https://m.edsoo.ru/00adfc20

VYriepoa, pacnpocTpaHeHHe B IIPUPO/IC,

bu6mmoreka [IOK

35 .
W3WYECKUEe 1 XUMHYECKHE CBOMCTBA ps://m.edso0.ru/00adfd9c
https://m.ed /00adfd9
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. JKOJIOTHICCKUE bu6mmoreka [IOK
po0JIeMbl, CBSI3aHHBIE C OKCUIOM https://m.edsoo.ru/00adfebe
yriaepoja (1V)
37 VroJipHasg KHCIOTa U €€ COJIN BH6J_IHOTeKa HOK
https://m.edso00.ru/00ae006¢
[Tpaktuueckast pabota Ne 4 o Teme
38 "[Toy4eHne yrieKuciioro rasa. Eﬁgﬁ;&fgggﬁ% 08c027e
KauecTtBeHHas peakiys Ha kapOoHaT-HOH" — '
[TepBoHauanbHBIEC TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O BH6J_IH0TeKa HOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemnwuii u ero coenuHeHUst BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 mo teme
42 «BakHeiine HeMeTaIbl U UX BH6J.IHOTeKa LHOK
COCTHHCHIS https://m.edsoo.ru/00ae0el8
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
43 3JIEMEHTOB — METAJUIOB. MeTamnyeckas bubmuoreka [JOK
CBSI3b M METAJUIMYECKas KpUCTAIUINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBA METAIIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.
44 DNEeKTPOXUMHUYECKUH P HAIPSHKEHUM Eubmiorexa TOK

MCTaJlJIOB

https://m.edsoo.ru/00ael156
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OOm1re cnocoObl MOTyYeHUsT METAJIIOB.
CrutaBel. Berauciienust mo YpPaBHCHUAM

bubmuoreka [IOK

45 XUMHUUYECKUX PEAKLINH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pPEareHTOB COJIEPIKUT IIPUMECH
46 [TonsiTHE O KOPPO3UH METAILIOB BH6J_IHOTeKa LHOK
https.//m.edso0.ru/00ae1278
bubmmoreka [{OK
at IHenoumeie MeTanbt https://m.edso0.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS BH6J.IHOTeKa LHOK
https://m.edso0.ru/00ael14b2
49 IllenoyHo3eMeNbHBIE METAIIIBI — KAJIBITAM bu6mmoreka [IOK
W MarHuu https://m.edso0.ru/00ael15e8
50 Baxueiimme coeTMHEHNS KaIbIH Bubmaorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O000111eH1E U CUCTEMATH3ALMS 3HAHUI
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuorexa [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTruueckast pabota Ne 6 o Teme
53 "YKE€cTKOoCTh BOIBI U METOIBI €6 BH6J_IHOTeKa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6mmoreka [JOK
54 AIIOMHEHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcuppl, TuAPOKCH B U conu xxene3a (1) u bubnuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN
IIpaktuyeckas pabora Ne 7. Pemenue Bubmorexa LIOK
59 AKCMEPUMEHTAJIBHBIX 33124 0 TEME

«BakHeune MeTaljibl M UX COCTUHEHUS

https://m.edsoo.ru/00ae3de8
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peakuuii, €CiIii OIMH U3 PEareHTOB JaH B

bubmuoreka [IOK

? Butemenéutn wacconof Ao suROTa 1 hitps:/im.eds00.1u/002¢1750
MPOAYKTA PEAKIINH
61 O06001IeHNe U CUCTEMATHU3aIMs 3HAHUIA 1
62 KonTponsnas pabora Ne4 no teme 1
«BasxkHelnre MeTalIbl 1 UX COCIMHEHMS
63 BeniecTBa u maTepualnbl B TOBCEAHEBHOM 1 bubmmoreka [IOK
>KM3HU YeJI0OBEKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAOIIEH 1 bubnuorexa [JOK
cpeapl https://m.edso0.ru/00ae4270
65 Ponp xuMum B pelIeHnH 3KOJIOTHYECKUX 1 bubnuoreka [JOK
npooIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
cUCcTeEMaTU3aIys 3HaHUuI https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUCcTeMaTu3anys 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., Octpoymos W.I'., Cnaakxos C.A., AkunonepHoe oomectso «M3natensectBo «IIpocBemienue»

* Xumus, 9 knacce/ I'abpuensu O.C., Octpoymos WU.T'., Cnaaxos C.A., Akunonepsoe odmectso «M3natensctBo «IIpocBenienne»
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