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[TOACHUTEJIBHAA 3AIINCKA

Pabouasi mporpaMma 1o XUMUHU JJs1 00y4aroOmUXCs C 3aJEPKKON MCUXUIECKOTO
pa3sutus (ganee — 311P) Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus MOATOTOBICHA Ha
ocHoBe DenepalibHOIO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO
obmero ob6pazoanus (IIpukaz Mwunnpocsemenuss Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O00), DenepanbHON aTaNTUPOBAHHON 00pPA30BATEIBLHON MPOTPAMMBI
OCHOBHOTO  o0miero  o0pa3oBaHUsl JJii  OOydarloluXxcsi €  OTpaHUYECHHBIMH
BO3MOXKHOCTAMH 310poBbs (IIpukaz Munnpocsemenust Poccun ot 24 Hos6pst 2022 1. Ne
1025), ®enepanbHOil paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS IO
yueOHOMY TmpeaMery «Xumus», PenepasbHOl MpPOrpaMMbl BOCHUTAHUS, C YYETOM
pacmpelieJIeHHbIX MO KjaccaM MpOBEPsiEeMbIX TpeOOBaHUM K pe3ysbTaraM OCBOCHUS
@denepaiabHON aNanTUPOBAHHOW 0O0pa30BATENBHOM MPOTPaMMbl OCHOBHOIO OOILEro
oOpa3oBaHus 11 0Oy4aroIIUXCsl C 3aJEP>KKOM MCUXMYECKOTO Pa3BUTHS U 3JIEMEHTOB
CONEp’KaHMsI, TMPEACTABICHHBIX B YHHUBEPCAIBHOM KoAU(UKATOpE TI0 XUMUH,
Konnenmuu mnpenogaBanus ydeOHOro rmnpeaMmera «XuMHUsS» B 00pa30BaTeIbHBIX
opranuzanusx P®, peannzyommx oCHOBHbIE 00111€00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma o xumMuu pazpaboTaHa ¢ LEIbI0 OKa3aHWUS METOAMYECKON MOMOIIU
YUHUTEIIO B CO3/IaHUU paboyeil mMporpaMMBbl 0 y4eOHOMY MPEIMETY.

VYyeOubiii  mpeameT  «XUMHS» ~ BXOJUT B TNPEAMETHYIO  00JacTh
«EcTecTBeHHOHayuHble NpeAMETh». B cucreMe ecTeCTBEHHOHAyYHOro OOpa30BaHMS
XUMHSI KaK y4eOHbIN MpeIMeT 3aHMMAeT BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIBI,
dbopMHUpOBaHNN HAy4YHOW KAPTUHBI MHpA, CO3JAHUM OCHOBBI XWMHYECKHX 3HAHHM,
HEOOXOIMMBIX JIJIsl MOBCEJHEBHOM XU3HU, HABBIKOB 3JI0POBOTO M 0€30MacCHOrO s
YeloBeKa M OKpYXKalIed ero cpeiasl oOpa3a >KM3HH, a TakXe B BOCIHUTAHUU
JKOJIOTUYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHHsI XMMHUH CBSI3aHA C OBJAJCHUEM XUMHUYECKUM S3BIKOM,
coOnro/ieHneM MpaBuyl  0e30MacHOM pabOThl NPHU  BBIMNOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XUMHH C IPYTMMHU MpEeaMETaMuU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaeT B ¢€0si OCHOBBI HEOPTAHUYECKOW U OPTraHUYECKOU XUMHH.
['maBHOI naeel mporpamMMBbl SBIISIETCS CO3/TaHNE 0A30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUM
0 XMMHH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOYYAIOIIMUXCS U UX
0COOBIM 00pa30BATEIHHBIM MMOTPEOHOCTSIM.

B copepkaHnn JaHHOrO Kypca MpEeACTABIEHbI OCHOBOIOIATAOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME HM3YyYEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPO€HHS, MPOTHO3ZUPOBAHUE CBOWMCTB BEILIECTB,
UCCJIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX PEBPAILECHUN U ITyTEN yIPABICHUS UMU
B LIEJISIX MOJIYYEHHUS BEIIECTB U MaTEpUAJIOB.

TeopeTnyeckyo OCHOBY U3y4YEHHUS] HEOPTAHMUECKOW XMMUU COCTaBIIIET aTOMHO-
MoJIeKyJisipHOEe yueHue, llepmommueckumii 3akon .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMA O CTPOEHUM aToMa, BHUJAX XHUMHYECKOM CBS3M, 3aKOHOMEPHOCTSX
POTEKAaHUS] XUMUYECKHUX PEAKIUH.



B u3yueHnu Kypca 3HauMTENbHAS POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX H JIA0OpAaTOPHBIX PpalbOT, OMUCAHUIO PEe3yJbTAaTOB
YYEHHUYECKOTO JKCIEPUMEHTA, COOJIOICHUI0O HOPM W TpaBWi O€30IMacHON paboThl B
XUMUYECKOH JTab0paToOpHH.

Peanuzauus JaHHON NporpaMMbl B pouecce 00y4YeHus MO3BOJUT 00yUaroIuMCs
¢ 3IIP ycBouTh KIIIOUEBBIE XMMUYECKHE KOMIIETEHLIMM U TOHATH POJb U 3HAYEHUE
XUMUU CPelId JPYTUX HayK O IPUPOJIE.

N3yuenune xumuu crnocoOcTByeT (OPMHUPOBAHUIO Yy OOYYAIOMIMXCS HAYyYHOIO
MHUPOBO33pPEHUS, OCBOCHHMIO OOIICHAYYHBIX METON0B (HaOMIO/EHHE, WU3MEpEHUe,
AKCIIEPUMEHT, MOJIETUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO NPUMEHEHUS Hay4YHBIX
3HAaHUW, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBA3SIX € mnpeaMeramu «OKpyKarollHii
mup», «Dusuka», «buonorus», «leorpadus», «Maremaruka» u GOpMHpPYET
KOMIIETCHIIUM, HEOOXOAMMBbIE Il TPOJNOJDKeHHMS  oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

N3ydyenne XumMuM CcHnocoOCTBYeT pa3Buthio y oOyuaromwmxca ¢ 3[IP
IPOCTPAHCTBEHHOIO  BOOOpaKe€HHs, (YHKUMOHAIBHOW  I'PaMOTHOCTH,  yMEHMS
BOCIIPUHUMATh W KPUTHYECKM AHAIMU3UPOBATh HMHPOPMALMIO, MTPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTh MpPEeAMeTa AJIA Pa3BUTHS >KMU3HEHHON KOMIIETEHUUU
oOyuaromuxcsi ¢ 3I[IP 3aknrodyaercss B yCBOGHHHM OCHOBBI XUMHUYECKUX 3HAHUU,
HEOOXOUMBIX JJIsi TOBCEJHEBHOM >KM3HU; HABBIKOB 370POBOTO M OE30MACHOrO ISt
YeJIoBeKa U OKPYIKaIOIIEH ero cpelibl 00pasza *u3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYPBL.

[Iporpamma oTpaxkaeT cojepkaHue OO0ydeHUs NpeaMeTy «XUMHUs» € y4eToM
0co0BIX 00pa3zoBarenbHbIX MOTpedbHocTel oOyyvaronuxcst ¢ 3[1P. OBnanenue y4eOHbIM
npeaMeToM «XHUMHs TPEACTAaBISICT ONpEeAeCHHYI0 TPYIHOCTh Ui OOYyYaroIIUXCs C
3IIP. D10 cBsi3aHO ¢ OCOOEHHOCTSMU MBICTUTEIBHON NEATEIBHOCTH, MEPHUOJUICCKIMHU
KOJI€OAHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM MaMATH, HETOCTATOYHOCTBIO OOILIEro 3amaca
3HAHWM, MOHW)KEHHBIM I[1O3HABATEIIbHBIM HHTEPECOM M HHU3KUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jig mpeononieHUss TPYAHOCTEH B HW3YYEHUM Y4YEOHOro mnpeameTra «XHUMHs»
HeoOxoMMa ajanTaius o0bemMa U Xapakrepa yueOHOro Marepuana K mo3HaBaTelbHbIM
BO3MOHOCTSIM JIAHHOW KaTeropuu OOydYaroluxcsi, y4eT UX OCOOCHHOCTEW pa3BUTHS:
UCIIOIb30BAHUE AJTOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEAMETHBIX CBS3EH,
IOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepurara.

[Ipy wu3yuyeHHH XUMHM HEOOXOAUMO OCYLIECTBIATh B3aWMMOJICHCTBUE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTnuecknii MaTepuan peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTHYECKOU
NEeATENbHOCTH. BO3MOXKHO BBIJIETIEHUE OTIEIBHBIX YPOKOB Ha PEIICHHE 337a4 B CBS3U
CO CJIOKHOCTBIO aHaim3a Tekcra obOywatommmucs ¢ 3I[IP. Opranudeckoe eIuHCTBO
NPAKTUUYECKON M MBICIUTEIbHON JAESATEIbHOCTH OOYyYaloIMXCS Ha YypOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO OA3HCHBIX XMMHYECKHX 3HAHUU U
ymennii. Ocoboe BHUMaHHE MPU U3YUYCHUH XMUMHH YIENISIETCS M3YyUYEHUIO «CKBO3HBIX)»
HNOHATUI U (POPMUPOBAHUIO HAaBbIKA CTPYKTYPHPOBAHUS MaTepuaia.

Lenu u 3a1a4n U3ydeHus y4yeOHOro npeamera « XuMHus»



OO0mue 1enu u3ydeHus Y4eOHOro ImpeaMeTa «XUMHUS» TPEJCTaBICHb B
denepanpHO  paboueld mporpaMmMe OCHOBHOro obomero oOpazoBanus. OnHu
aKTyaJIM3UPOBAaHBl C YYE€TOM HOBBIX TPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsI, HAMPaBICHHOCTH OOY4YEHHUS Ha Pa3BUTHE U CaMOPA3BUTHE JIUYHOCTH,
dopMupoBaHue €€ HHTEJJIEKTa M 0o0miell KyJabTypbl. OOydeHHME YMEHUIO YUYUThCA U
IPOJOJIKATh CBOE 00pPa30BAHHME CAMOCTOSITEBHO B HACTOAILIEE BpeMs SBISIETCS OJTHOMN
U3 BaXHEHUIUX (QYHKIUNA yYEOHBIX TPEAMETOB, B TOM YHUCIIE U «XUMUM.

His obyuwarouuxcst ¢ 3[IP, Ttak e, Kak ¥ [ HOPMATUBHO Pa3BUBAIOIIMXCA
CBEPCTHHKOB, OCBaMBaIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO IporpaMmy,
JOMHUHUpYIOIIee 3HaAU€HHUE MTPUOOPETAIOT TaKKE 111, KaK:

dbopMHUpOBaHME  WHTEUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHHYECTBY, CAMOCTOSITEIBHOMY NIPUHSITHIO PEIICHUH, CHOCOOHOM aaanTUpoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HAIPABJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYeCKOe NPHOOIICHUE YYaIuxcs K
CaMOCTOSITETIbHOM MO3HABATEIBLHOM JIEATEIbHOCTH, HAYUYHBIM U IIPAKTUYECKUM METOJaM
no3HaHus, GOPMUPYIOIIUM MOTUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUMU;

o0OecriedyeHne YCJIOBHUH, CIOCOOCTBYIOIIMX MNPUOOPETEHHUIO OO0yYaroIMMUCS
OMbITa Pa3HOOOPA3HON AESITEIBHOCTH, TO3HAHUS U CAMONO3HAHUS, KIIFOUEBBIX HAaBBIKOB
(KJTFOUYEBBIX KOMIIETEHIIUI ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE ISl Pa3IMYHbIX BUIOB
NEeATEIbHOCTH;

dbopMHpoBaHUE YMEHUIM OOBACHITH U OICHUBATH SIBJICHHUS OKPYKAIOIIET0 MHUpa
HA OCHOBAaHHMH 3HAHUI U OMbITA, IOJYYEHHBIX [IPU U3YUYEHUU XUMHUH;

dbopMupoBaHue y OOYyYArOMIMXCS TYMAHUCTHYECKWX OTHOIICHUHN, MOHUMAaHUS
IIEHHOCTH XWUMHWYECKHX 3HAHWUW HJIs BBIPAOOTKH HKOJOTUYECKH IEJIECO00pPa3HOTo
MOBEJICHUS B OBITY U TPYIOBOM ACSATEILHOCTU B LEJSAX COXPAHEHUS CBOETO 3I0POBbS U
OKpYKaOIEH MPUPOAHON CPEMBI;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAHHIO HAa OCHOBE YCBOEHHMS OOLIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JAJIbHEHIIIEro 00yYeHUsI.

Kypc HanpasiieHn Ha penieHue clieyronmx 3aiad, 00eceuynBaoNX pealn3anuio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO MOAXOJ0B K OOYUYEHHIO XUMUU
oOyyaromuxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHuUS:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BEILECTBAX, X MPEBPALICHUAX U MPAKTUUECKOM NMPUMEHEHNHU; OBJIAJICHUE TOHATUNHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XHUMUU;

OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HayKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMSI, XUMHUECKHUX MPEBPAIICHUN HEOPraHUYECKUX U
OPraHUYECKHUX BELIECTB KAaK OCHOBBI MHOTHUX SIBJICHHUU XWBOU M HEXKUBOU IPUPOJBL;
yDIyOJieHre TIPEICTaBICHU O MaTepruaIbHOM €IUHCTBE MUPA;

OBJIaJIeHUE OCHOBAMH XUMHYECKON IPAaMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OLICHHBAaTh >XKU3HEHHBIE CUTYyallud, CBSI3aHHbICE C XMMHUEH, HaBbIKAMU
0e30macHOro 0oOpalleHusi ¢ BEIECTBAMM, HCIOJIb3yEMbIMH B IOBCEIHEBHOW KU3HH;
YMEHUEM aHAJIU3UPOBaTh M IUIAHHPOBATh 3KOJIOTMYECKH O€30IacHOE MOBEACHUE B
LEJSIX COXPAHEHUS 3J0POBbs U OKPYKAIOIIEH Cpeabl;
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dbopMupoBaHUE YMEHHUI yCTaHABIMBATh CBA3M MEXAY peajbHO HaOIH0JaeMbIMU
XUMHUYECKUMHU SIBJICHUSAMH U MPOILIECCAMH, MPOUCXOAAIIUMU B MUKPOMHpPE, OOBICHSITH
OPUYUHBI MHOTO0Opa3us BEIIEeCTB, 3aBUCUMOCTh UX CBOICTB OT COCTaBa M CTPOCHUS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

NpUOOPETEHUE ONbITa UCIONIb30BAHUS PA3NMYHBIX METOJIOB M3YyUEHHMs BEILECTB,
HAOMIOAEHUS 3a MX MPEBPALICHUSAMH NPH TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCMOIb30BaHUEM Ja0OPATOPHOIO 000PYIOBAHUSA U TPUOOPOB;

dbopMHpoOBaHUE MPEACTABICHUN O 3HAYEHUM XWMHUUYECKOM HAyKd W PELIECHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIIEM, B TOM YHCIIE B MPEJOTBPALIEHUN TEXHOTEHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U aJANITAIIUN Y4e€OHOT0 MATEPHAJIa 110 XUMHUM

OOyuenue yuyeOHOMY mpeaMery «XuMHUS» HEOOXOIUMO CTPOUTH HAa CO3/IaHUU
ONTUMAJbHBIX YCIOBHUH I YCBOEHHSI MPOrPaMMHOT0 MaTepuaja OoOydaroIUMHUCS C
3IIP. Bonbioe BHUMaHHE AODKHO OBITH YAENEHO OTOOpPY Y4yeOHOro Marepuaia B
COOTBETCTBHUH C MPUHIIUIIOM JOCTYITHOCTH MPHU COXPAHEHUHU 00IIero 6a30BOro ypoBHSL.
OH JTOJKEH MO COJEpKaHUI0 U 00beMYy OBbITh aJaNTUPOBAHHBIM /I OOYYAIOIIMXCA C
3IIP B COOTBETCTBUU C UX OCOOBIMU 00pa3oBaTeIbHBIMH MOTpeOHOCTsIMU. Cremyer
oOnerunTh oOBJaJeHUE MartepuasoMm oOydarommmucs ¢ 3IIP mocpeactBom ero
JETAIBHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOU
B NPUMEHEHUU 3HAHUU C HUCITOJIb30BAHUEM IPUEMOB AITOPUTMU3ZAIUU U BU3YaIbHBIX
o1op, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHue Ui MOJHOLUEHHOTO YCBOGHHS YYEOHOro MaTepuaia UMeEeT
Oropa Ha MEXIIPEIMETHBIE CBSI3W BOIIPOCOB, U3YYa€MBIX B JaHHOM Kypce, C TAKUMH
yueOHbIMU mpeaMeramu Kak «['eorpadus», «DPusukay, «buonorusy. Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ YYEOHbId MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXIPEAMETHBIE CBA3H CIOCOOCTBYIOT €r0 JyYIIEMY OCMBICICHHIO, O0Jee MPOYHOMY
3aKPETUICHUIO TIOJYYEHHBIX 3HAHUN U TPAKTUYECKUX YMEHUI.

[Ipy MoAroTOBKE K ypOKaM YUYWUTEb JIOJKEH MPEeaycMOTpeTh (OPMHUPOBAHUE Y
oOyyJaronuxcsi yMEHU aHaJIU3MpoBaTh, CPaBHUBATh, 0000IIaTh U3yYyaeMbli MaTepuall,
IUTAHUPOBATh TMPEJCTOSIIYI0 pPaboTy, OCYILIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 3a TMpPaBUJIBHOCTBIO pPeueBOro OGOPMIICHHS BbICKa3bIBAHUMN
obyuatrommxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTAMM MOBENCHUSI U JESATENbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOPMOKEHHOCTh, HEOPraHW30BAHHOCTb) HEOOXOIUM CTPOXKAMIIUK  KOHTPOJIb
coOMI0/IeHNs TTPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUN JabopaTOpHBIX paboT B
XUMHUYECKOM KaOHHEeTe.

BUIbI JAesiTeJibHOCTH oOydaromuxcsa ¢ 3IIP, o0yciaoBieHHble 0COOBIMH
o0pa3zoBaTeIbHBIMHU NMOTPEOHOCTAMM M o0ecrieYuBaIOLIMe OCMbICIEHHOE OCBOECHHE
coJep:kaHuM 00pa30BaHMs MO NpeaMeTy «XUMHUsD)

Conepxanue BUAOB AestenbHOcTH oOyuatomuxcs c¢ 3IIP Ha ypokax xumuu
ompeensieTcss UX OcoObIMU 00pa3oBaTelbHBIMU MOTpeOHOCTAMU. [lomMuMO MmIHMpPOKO
ucnosibdyembix B @OIT OOO o0mux st Bcex 00y4arolMXcCsl BHJIOB JI€ATEIbHOCTH
clelyeT YCWUIUTh BUJABI JACSATENbHOCTH, cCHEHU(UYHBIE JUIsI JAHHOM KaTeropuu
oOyyaronuxcs, 11 00ecrneyeHus: OCMBICIIEHHOTO OCBOEHUS COJAEpX aHUsl 00pa30BaHUs



0 MPEAMETY: YCWICHHE IPEAMETHO-INPAKTHUUECKONW AESITEIBHOCTH C AKTUBH3ALUEH
CEHCOPHBIX CHCTEM; Y€pEJOBAHUE BUIOB JEITEIBHOCTH, 33JCHCTBYIOIINX PA3IHYHBIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaa ¢ ONOPOM Ha aJITOPUTM; «IIOIIArOBOCTH) B
U3YYEHUU MaTepHalia; HCIOJIb30BAHHUE JIONOJHUTEIBLHON BU3YyaJabHOW ONOpPHI (IUIAHBI,
o0pas3libl, cCXeMbl, 1a0J0HBI, ONOPHBIE TA0IUIBI). g pa3BuTHs y oOyyatomuxcs ¢ 311P
yMEHUSl JIeJlaTh BBIBOJBI, (OPMUPOBAHMS T'PAMOTHOIO PEUYEBOIO BBICKA3bIBAHUS
HEO0OXOIMMO MCHOJb30BaTh OMOpHBbIE cioBa W kiuuile. Ocoboe BHUMAaHHE ClEayeT
yACIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX H
BEpOAJIbHBIX  CXEM, COCTaBJIeHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYEHHBIMU OCHOBAaHUSMHM JUIsl KJIIACCU(PUKALUKU U HAMOJHEHUE MX MPUMEPaMH U
Ap.

TeMaTHU4ecKasi 1 TepMUHOJIOrn4eckas Jiekcuka cooreTrctByer @OIT OOO0.

Hns obyuaromuxcsi ¢ 3P cymiecTBeHHbIME SIBISIFOTCS TPUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajoM 1o mnpeamety. llpoBoautcs cneuuanbHas paboTta 1m0
BBEJICHUIO B AKTUBHBIM CIIOBaph OOYyYarOUIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
N3yuaeMble TepMUHBI BBOJATCS HA MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yaJbHas
NOJJIEP>KKA, aJITOPUTMBI PaOOTHI C ONPEIEICHUEM, OIOPHBIE CXEMBbI JUISl aKTyalln3aluu
TEPMUHOJIOTHUH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepalibHBIM < TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUSD» BXOIUT B
npeaMeTHYI0 00sacTh «EcTecTBeHHOHAyuHBbIE MPEIMEThDY U SBIAETCA 00sA3aTeIbHBIM
JUISI U3yYEHHUS.

Y4eOHbIM TIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHBIX 4acoB — MO 2 49 B
HeAeNo B 8 1 9 kinaccax COOTBETCTBEHHO.

Conepxxanue yueOHOTO mpeamera «Xumusiy», npeactaBieHHoe B DenepanbHoi
paboueit mporpamme, cootBerctByeT @DI'OC OO0, pa3zpaboTaHOo C y4eTOM
@®enepanbHOl  OCHOBHOWM  00pa30BaTeNbHOW  MPOTPaMMbl  OCHOBHOIO  OOLIETO
oOpa3oBaHusl 1O YydyeOHOMY TMpeaMeTy «XHUMHUs», COOoTBeTcTByeT DenepanbHOn
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO OOUIEro
o0pa3oBaHUs 00YUAIOIIUXCS C 3aJIEPIKKOM MICUXUYECKOTO Pa3BUTHSL.

COLEP)XAHUE YUYEGHOI'O ITPEAMETA «XUMMWA»

COJHEP)XAHUE OBYUYEHUMA B 8 KITACCE

[lepBoHauanbHBIC XUMUUECKUE TOHATHS

[Ipenmer xumuu. *Ponp xumuum B Ku3HM uyenoBeka.* Tema W BemecTsa.
®du3nvecKue CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* UYwucTteie BemectBa U cmecd. CnocoObl pazneneHuss cmecedd. [lpaBuiia
0e301acHOro o0palieHus ¢ BEeleCTBAaMU U JJabopaTopHbIM obopyaoBanueM. *Ilonsarue
0 METOJ[aX MO3HAHUS B XUMHUH.™

ATOMBI U MOJIEKYJIbI. XUMUUYECKHE DJIEMEHTHI. 3HaKU (CHUMBOJIbI) XMUMHUYECKUX

snieMeHTOB. OTHOCUTENbHAsS aTOMHAs Macca. HpOCTBIe H CJIO’KHBIC BCIIICCTBA. ATOMHO-
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MOJIEKYJIIPHOE YUYECHHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. *3aKOH
MIOCTOSIHCTBA COCTaBa BemiecTB.* OTHOCUTENbHAS MOJICKYJsipHash Mmacca. MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COSTMHEHUH.

Ou3nyecKkue W XUMHUYECKUE SBJICHUA. XuMHuUeckas peakiusa. [IpusHaku
XUMUYCCKUX PEAKIUNA. YpaBHEHUS XUMUYCCKUX PEAKIUNA. 3aKOH COXpPaHEHHUS MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakuil  (COSOUHEHUsS, pPa3JIOKEHUS,
3aMeleHus, 0OMEeHa).

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKON MOCYAOH, C MpaBUIaMH
paboThl B JIAOOpaTOpUH M NMpUEMaMH OOpallleHHs ¢ J1abOpaTOpHBIM 00OPYAOBAHHUEM;
U3y4YeHHE W OIucaHue (PU3UYECKUX CBOMCTB 00paslloB HEOPraHUYECKUX BEIECTB;
HabmoieHue Gpu3nyeckux (IUIaBlieHUEe BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIIKE,
KUTICHWE ¥ KOHJEHCAIIHsI BOJIbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE METHOU
IIPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KHCJIOTOW) SIBICHWH, HAONIOACHWE W OMHCAHHC
NPU3HAKOB TMPOTEKAHMSI XUMHYECKHX peakiuid (pasjoKeHUEe caxapa, B3auMOJICHCTBUE
CEpPHOM KHUCJIOTBI C XJOpUAOM Oapusi, pasznoxkenue ruapokcuaa wmeau (1) mpu
HarpeBaHuM, B3aUMOJICUCTBUE Keme3a ¢ pacTBopoM cosid mMeau (I1));u3yuenue cnocobos
pazziesieHust cMecei (¢ MoMoIIbI0 MaruuTa, GUILTPOBaHUE, BhIMTAPUBAHUE, TUCTUILISAIUS,
xpomatorpadusi), IpoBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJIEHUE U OMHCAHUE
pE3yJIbTaTOB TPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl,
CO3/1aHHE MOJIEJIe MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimmue npeicTaBuTeNIM HEOPraHUYECKNUX BEIIECTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kuciaopom — 31neMeHT M mpocToe
BeniecTBo. HaxoxaeHue Kuciopoaa B mpupoje, GU3ndecKue U XMMHUECKHUE CBOICTBA.
Peakuuu ropeHust mpocThiX U CIOXKHBIX BenlecTB. CrocoObl MOJyYEHHUs] KUCIOpOoaa B
naboparopuu *u npomsbinuieHHOCTH. ™ [IpuMmenenue kucnopoza. [lonsitue 06 okcumax.
Kpyrosoport kuciopoaa B npupoze. *O30H — amioTponHasi MoAu(pUKaus KUCIOPOa.

TeruoBo#t 3hPexT XMMUYECKON peakuu, TEPMOXUMHUUYECKUE YPABHEHMUS, DK30- U
SHAOTEPMUYECKUE peaKlMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HeHHE BO3AyXa, yCUIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS. ™

Bonopon — sneMeHT U npocTtoe BemecTBo. HaxoxkieHre Bomopoaa B MPUPOJE,
dusznueckre U XMMUYECKHE CBOICTBA (HAa MpUMEpE B3aUMOJCHCTBUS C HEMETAJJIaMU U
OKCHJIaMU METaJUIOB), MIPUMEHEHHUE, *crocoObl monyueHus.™ [loHsTHE O KUCIOTax U
COJISIX.

KomuuectBo BemiectBa. Monbs. Monsipuas Macca. 3akoH ABoraapo. MousipHbIit
00BEM ra3oB. Pacuersl o xumuueckoil popmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTA B COEIMHEHUH, KOJMYECTBa BEILECTBA, MOJIIPHON Macchl, MOJIIPHOTO 00beMa
ra3oB. Pac4€Tbl 1o XUMUYECKUM YPaBHEHUSIM.

*@u3nueckue cBoricTBa Boabl.* Boma. Ee coctaB, ctpoenue u moiiekyinbsl. *Boaa
Kak pactBoputenb. PactBopel. *IIoHSATHE O HACBILIEHHBIX M HEHACBIIIEHHBIX
pactBopax. lloHsTne pacTBOpHMOCTH BewlecTB B Boje.* Pacuer maccoBoil mgosu
BELIECTBA B pacTBope (IPOLEHTHas KOHIEHTpauus). MaccoBas A0Js BEIIECTBA B
pacTBope. *XMMHUUYECKHE CBOMCTBA BOJBI (Pa3oKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM



Kanblus, okcuaoMm cepol (IV) peaknum ¢ MerannamMu, KHCIOTHBIMA M OCHOBHBIMH
okcugamu). [lonstue 06 ocHOBaHUsX. Ponb pacTBOPOB B MpUPO/IE€ U B )KU3HU YEIOBEKA.
Kpyrosopot Boabl B mpupoje.* 3arps3HeHre NpUpOJHbIX BoA. OxpaHa W OYUCTKA
IPUPOJIHBIX BOJ.

Baxueiimme  KJacChl ~ HEOPraHMYECKUX  COCAUHECHUM. Knaccudukanms
HEOPraHMYeCKUX coeauHeHud. OKcuabl: cocTaB, kiaccuukamus (KUCIOTHBIE,
OCHOBHBbIE, *aM(poTepHble, HeconeoOpa3ytolue - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmarypa.* *IlonydeHne* u XMMUYECKHE CBOMCTBA OKCHJIOB
(B3auMoOJeliCTBUE C BOJOM, KucioTamu, mienodamu). OcHoBanusa. Kinaccudukanms
OCHOBAaHMI: IMIETOYM M HEpPaCTBOPUMbIE OCHOBaHUsA. HomeHkiaTypa OCHOBaHUM.
duU3MUEeCKHUEe M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOACHCTBHE C OKCHUJAAMU
HEMETAIJIOB, KHUCJIOTaMH, COJIsIMH). *[lonydyeHre ocCHOBaHUMN. ™

Kucnotsl: cocra, kinaccudukaiys, HOMEHKIATypa, (PU3NYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBUE C METa/NIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH,
COJISIMM, Ha TMpPUMEpPE COJSHOM W CEpHOM KHCIOT), *cmocoObl mosyueHus.™ Psa
aktuBHoctn MetamioB H. H. bekeroBa. Conu (cpegHue): HOMEHKIATypa COJIEH,
*CcrocoObl MOTYUYEHUS ™, B3aUMOICHCTBHUE COJICH C MeTajlaMu, KUCIOTaMU, IIeJI0YaMU
U COJISIMU, TPUMEHEHHE.

[Tonsitie 00 aM(OTEpHBIX THAPOKCHAAX (Ha MpUMEpe HUHKA M *aJTFOMUHHUSI™):
*XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTaMU U IIE€JI0YaMHU, Pa3JIOKEHUE MPU
HArpeBaHHM) U MOJIy4eHue. ™

['eHeTnueckass CBsI3b MEXKAY KJaccaMH  HEOPraHMYECKUX  COEJUHEHHI.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE ONPEACIICHUE COACPIKAHUS KUCIOPOaa
B BO3/yXe; MOJyYCHUE U U3yUYCHUE CBOIMCTB KUCIOPO/1a; HAOIIOACHIE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJAOM U yCJIOBHUSI BOSHUKHOBEHHUSI U MIPEKPAILCHHS TOpeHUs (TI0Kapa);
03HAaKOMJIEHUE C 00pa3liaMi OKCUIOB U OMMCAHUE WX CBOMICTB; MOJTYUCHHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TopeHue); HaOI0AeHHEe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCIIEJIOBAHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIEHHON MACCOBOM JIOJIEW PAaCTBOPEHHOIO
BEIIECTBA; B3aMMOJICUCTBHE BOJbI C METAUIaMU (HaTpUeM W KajblueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB); OIPEICICHUE PACTBOPOB KHUCJIOT M HIENOYEH C
MOMOIIBI0O  MHJIMKATOPOB; HCCIEIOBaHWE OOpa3lloB HEOPTraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB; HAOIIOJCHUE W3MEHEHHUS OKPACKHM HMHIUKATOPOB B PACTBOpPAX
KHUCJIOT W Iejioueit; nzyuenue B3aumojaeictBusa okcunaa meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT ¢ METAJJIaMHU, PEaKINil HeUTpaIn3alny; MoJTy4eHUe HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeETauia JAPYrUM W3 pacTBopa COJHU; pELICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BaxkHelmume Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

[Tepnonnueckuii 3akoH u [leppognyueckas cucteMa XHUMHAYECKUX SJIEMEHTOB
. 1. MenpaeneeBa. CtpoeHne aToMOB. XuMuueckas cBsizb. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIC PEAKIINH.

[TepBble MOMBITKU KJIAaCCU(PUKAIIMU XUMHUUECKUX JeMEHTOB. [loHATHE O Irpymmax



CXOOHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJOYHO3EMENIBbHBIE METAUIbl, T'AJIOTEHBI,
WHEPTHBIC Ta3bl). *DJIEMEHTHI, KOTOpble 00pa3yroT amMQpOTEpHbIE OKCHUABI U
TUAPOKCUIBL. ™

Ilepuonnueckuit 3akoH. Ileproanueckass cuUcTeMa XUMHYECKUX SJIEMEHTOB
J1. 1. Menneneesa. Kopotkoneprnonnas 17} * IIMHHONIEpUOAHAS ™ dbopmbl
[Iepuonnueckoin cucreMbl xumudeckux sneMeHToB [l. 1. Menaeneesa. Ilepuonsl u
rpynmbl. PU3NYECKUI CMBICT MNOPSIKOBOIO HOMEpPAa, HOMEPOB MNEPHOJA M TPYIIIbI
AJIEMEHTA.

Crtpoennie atomoB. CoctaB aToMHbIX sifiep. *M3oTonbl.* Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX 0000YeK aTOMOB MepBhIX 20 XxuMudeckux snemeHToB [lepuoanueckoi
cucrembl J[. I. MenneneeBa. XapakTE€pUCTUKAa XUMHYECKOTO JJIEMEHTA II0 €r0
nonoxeHuro B [lepuognueckon cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB 3JIEMEHTOB MaJbIX NEPHOJOB U IJABHBIX
HOATPYNI, B 3aBUCUMOCTH OT aTOMHOIro (MOPSAJKOBOTO) HOMepa 3HayeHue
[lepuonnueckoro 3akoHa u lleproguyeckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. 1. 1. MeHnaeneeB — y4€HbIi U IpasKJaHUH. ™

Xumuueckass cBsi3b. KoBajlieHTHass (moyiipHas W HEMNOJsIpHAsi)  CBS3b.
*DNeKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUUYECKHUX 3J1€MEHTOB.™ loHHAas CBA3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJICHHS U BOCCTAHOBJIEHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIH.

XVUMHUYECKHM OKCIEPUMEHT: HU3y4YeHHuEe O0O0pas3loB BEIIECTB METAUIOB U
HEMETAJIOB; B3aUMOJEUCTBUE TMAPOKCHIA LIMHKA C PAaCTBOPAMH KHCIIOT M LIENOYEH;
IIPOBEJICHHUE ONBITOB, HIUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs, COSTUHECHUS ).

MexnpeaMeTHsIe CBS3H

Peanmmszanpss MeXNpEeOMETHBIX CBA3CH IPU H3YyYEHUM XUMHUH B 8 Kjacce
OCYIIECTBIISIETCSl Yepe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSTHH,
TaK W TIOHATUH, SBISIOMIUXCS CUCTEMHBIMHU ISl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA.

OO1mMe ecTeCTBEHHO-HAyUYHbIE TOHATHSA: Hay4HbId (akT, TUIIOTE3a, TEOpus,
3aKOH, aHAJIU3, CUHTE3, Kiaccu(dukaius, nepuoiuyHOCTb, HaOI0/IeHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MO/IENb, SIBJICHHE.

®dusuka: mMaTepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIBI,
PaZOaKTUBHOCTb, MOJIEKYJa, DJCKTPUUECKUN 3apsij, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHe BETUYMHBI, CIUHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIC3HBIC
HCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYUYEHUA B 9 KIIACCE

BCIIIGCTBO U XUMHUYCCKaA PCaKIUA



Ilepuogmueckuin 3akoH. llepuomnueckas cucTeEMa XUMHUYECKUX DJIEMEHTOB
1. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHYECKHX 3JIEMEHTOB INEPBBIX TPEX MEPUOMOB, KW, KAIbLMSI U UX COCAUHEHHUH B
COOTBETCTBUM C MOJIOKEHUEM 3JI€eMEHTOB B [lepnoanyeckoil cuCTeMe U CTPOEHUEM HX
aTOMOB.

Crpoenre BellecTBa: BHUAbl XMMHYECKOW CBsI3U. THNBI KPUCTANIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKOMN pPEeIETKH U BUIA
XUMUYECKOH CBS3U.™

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB (MEXKIyHapoHas U
TpUBUAIbHAS). XMUMUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCA K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHUI, TCHETUYECKAas CBSI3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XuMu4deckux peakiuil Mo pa3InyHbIM MpU3HaKaM (110 YUCTY U
COCTaBY y4YaCTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, M0 N3MEHEHHUIO
CTEMEHEeN OKHUCICHHUS XHMHUYECKHX 3JEMEHTOB, *MO OOpaTMMOCTH, IO Yy4YacCTHUIO
Karanm3aTopa).* OK30- U OJHIOTEPMHYECKHME peakiuuu. *TepMOXHMHYECKHE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTM XHMMHUYecKol peakiuu. llonstue 00 o0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTe€HHBIX U TE€TePOreHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHoBecur. CMeNIeHHEe XUMUYECKOTO PABHOBECHSI.
®dakTopbl, BIUSIONINE HA CKOPOCTh XMMUYECKON PEAKIMU U TMOJIOKEHUE XUMUYECKOTO
paBHOBECHS. ™

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE peakuuy, DIIEKTPOHHBIN OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBIIeHHE YPABHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopust 37AEKTPOIUTUYECKON AUCCOLMALMH. DNEKTPOJUTUYECKAS ITUCCOLUALA.
DONEeKTpOJIUTBl U HE3NEKTPoJUThl. KaTHOHBI, aHMOHBL. *MexaHu3M JUCCOLUALUU
BELIECTB C pa3IMYHBIMU BHJaMH XHMH4YeCKOoW cBs3U. lloHsTMe o0 creneHu
nucconuanu.™ CUiIbHbIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. YcClioBUS MPOTEKAHUS PEaKUUid MOHHOTO OOMEHa 10
KOHIa. []onHbIe M COKpallEHHbIE HOHHBIE YPAaBHEHUS peakiui. XUMHAYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ MNPEJICTABICHUNA OO0 3JIEKTPOJUTUUYECKON
mucconmanu. Cpena pactBopa. KadecTBeHHbIE peakIMM Ha KaTUOHBI M AHHOHBIL:
XJOpua-, OpoMun-, woauA-, cyibdar-, KapOoHaT-, cHJIMKAT-, (Gocdar- aHUOHBI,
TUJPOKCUA-UOHBI; KaTUOHBI aMMOHHUS, MarHus, KajbllUs, aJIIOMUHUA, kKeje3a (2+) u
(3+), menu (2+), LMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPaX.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISAMU KPUCTAUIMYECKUX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETAIOB (rpadura U ajiMasa),
CIIOKHBIX BEIIECTB (XJIOpUJa HaTpus); UCCIEJOBAHUE 3aBUCUMOCTH CKOpPOCTH
XMMHUYECKOW pEaKIMU OT BO3JEHCTBHS pa3iIM4YHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PAaCTBOPOB BEIIECTB, MTPOLIECCA AUCCOLMALIMM KUCIIOT, IIEI0YEH U
cojeil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUACOMATEPHUATIOB); IPOBEACHHE  OIIBITOB,
WUTIOCTPUPYIONTUX TPHU3HAKA TPOTEKAHWS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHME
0CaJlKa, BBIJACIICHHWE raza, 00pa30BAHHUE BOJIbl); OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakluil (TopeHue, peakuuu pPas3ioKeHUus,
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COGI[I/IHGHI/IH); pacimo3HaBaHUC HCOPraHHMYCCKHX BCHICCTB C IIOMOINBIO KAaYCCTBCHHBIX
peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMmeramibsl 1 ux coequHEeHUs

OO6miast  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapaKTepHble CTerneHu OKucieHus. CTpoeHne Hu (U3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — rajJloreHOB. XMMUYECKHE CBOICTBA Ha MpuUMepe xjopa (B3auMOJIEUCTBHE C
MeTa/llaMHi, HEeMeTalJlaMd —  BOJOPOJOM W  KHUCJIOpPOJAOM,  *mienoyamu™).
XnopoBoaopo. ConsiHasi KUCIOTa, XUMUYECKHUE CBOMCTBA, *MOlydyeHUuEe ™, MpUMEHEHHE.
* JleficTBUE XJI0pa M XJIOPOBOJIOPOJa Ha OPraHU3M 4desioBeka.™ BaxxHenime Xiopuasl U
UX HaXO0XJICHHUE B IIPUPO/IE.

OO6mast xapakrepuctuka dJeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHMCJIOPOJIa U CEPBL. XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Crpoenue M (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpPHI.
AnnoTponHble MOAU(PUKALKU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMCTBA CEpbI
(B3auMozeicTBUE *C HemeTallaMu™ — BOJOPOAOM M KHUCIOPOJOM, METaJlJIaMH,
**KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM Kkucioramu).* CepoBOJOPOJ: CTPOEHUE,
(¢u3nyueckrue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA).
Oxkcunpl cepbl KaKk MPEeJCTaBUTENN KUCIOTHBIX OKCUAO0B. CepHasi KuciaoTa: Gu3ndecKkue
U XUMHUYeckue cBoicTBa (obOmue u crneuuduueckue). Coyl CEpHOM KHUCIOTHI,
KaueCTBEHHasl peakius Ha cynbdaT-uoH. CepHucras kuciota. *XuMUYECKUE PEaKIIUu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4YeHUs] CEepHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coequHenui B npupoae. lIpumenenne cepol U €€ COeIMHEHNM B
ObITYy W B TPOMBIIUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHE OKpYXKarollel Cpelbl
COEIMHEHUSIMU CEPBbI (KUCIIOTHBIE TOXKAM, 3arPSI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpanieHus. *

OOmast xapakTepucTuka 3yneMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aToMOB a30Ta U (ochopa, XxapakTepHble CTEIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHe B Tpupoje, (U3MYECKMe U XUMHUYECKHE CBONCTBA
(B3aUMOJEHCTBME C MeETaUlaMHM W HEMETallaMH - KHUCJIOPOJOM M BOAOPOJIOM).
KpyroBopor azora B mnpupoae. AMMHAK: (PU3NYECKUE M XUMHUYECKHE CBOMCTBa
(OKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojydyeHue™ u mpUMEHEHHE.
Conm aMMOHUS: coOCTaB, (QU3NYECKHME U XUMHUYECKHE CBOMCTBa (pas3iiokKeHue,
B3aMMOJICICTBHE CO MIEIOYaMH), NpUMeHeHue. KadecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MUeCKMe M XMMHYECKHE CBOMCTBa (oOmue u
cnenupuueckne), *momydenue.* Hwutparel (pazmoxeHue). A30THUCTash KHCIOTA.
Hcnonp30BaHne HUTPATOB W COJIEH aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yAOOpEHUH.
*XUMHYECKOe 3arpsi3HEHUE OKpYKAIoIeld cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKH, 3arpsI3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB).*

dochop, *ammorponubie Moaudukamuu hochopa,* PuznUecKkrue U XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAJIaMH, HEMETaUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOW m cepHou kuciotamu).* Oxcua dochopa (V), oprodocdopHas KucioTa:
¢u3nueckue M XUMHUYECKHUE CBOMICTBa, *momydeHue.®* *[loHsTHE O MUHEpaIbHBIX
yaoOpenusix: HUTpatThl U ¢docdarbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
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xapakTepucTtuka 31eMeHToB [V A-rpymnmbl. OcOOeHHOCTH CTPOEHUSI aTOMOB yTiepoja U
KpeMHUsl. BajleHTHOCTh M XapaKTEpHbIE CTENEHU OKHUCIEHUS aTOMOB YIJIEpoJa H
KpemHus1. PacnipocTpaHeHue yriepojia B IpUpoe, XapaKTEPHbIE CTEIIEHNU OKUCIICHHUS.

Yraepon, amiorponHbie Moaudpukauuu (rpadur, ammasz), ¢GuU3MUECKUE U
XUMHUYECKHUE CBOMCTBAa TMPOCTHIX BEHIECTB (B3aUMOJECHCTBHE C  METaJUIaMH,
HeMeTaJUIaMH, *KOHIICHTPHPOBAHHBIMUA a30THOW M CEpHOW KHCIOTaMH)*. AncopOrus.
Kpyrosopot yriaepona B npupoae. OKcuanl yriepoaa, ux GU3NYecKue U XUMUYECKHE
CBOWCTBa, TIOJIyYCHHE U IMPUMEHEHHE, JCHCTBUE Ha OpraHu3M  4YeJoBeKa.
*DJxonoruueckue MpoOJeMbl, CBs3aHHble C okcugoMm yraepoga(lV); rumoresa
[I00AIBHOTO MOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3¢ dexT.* YronbHas KucioTa U €€
comu, uX (u3Myeckue W XHUMHYECKHE CBOWMCTBA, *MOJyYyeHHWE U NpPUMEHEHHeE.™
KauectBennas peaknus Ha kapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJIUILIMHE, MPOMBIIUIEHHOCTH U CETbCKOM XO3SIICTBE.

O6mme mpencraBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOCHUS OPTaHMYECKHUX
COCAMHEHUN yriepoja (Ha mpuUMepe MeTaHa, TUJIEHA, STaHOJa, YKCYCHOW KHUCIIOTHI.
*"Ux coctaB u xumuyeckoe crtpoeHue. Krnaccudukanusi opraHM4ecKHX BeIECTB.*
[TonaTtrie 0 OMOJIOrMYECKU BaXKHBIX BEIECTBAaX: KUpaxX, Oejkax, YrieBoJax — M UX
pOJIM B JKU3HU 4YeJIOBEKa. *MaTepuanibHOEe €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX
COETMHEHUN. *

Kpemunii, ero ¢usmyeckue © XMMHYECKHE CBOWCTBa (HA TpUMeEpe
B3aMMOJICUCTBHS C MeETaUIaMd W HEMeTaulaMH), *MoyiydeHue* U TNpUMEHEHHE.
*Coenuuenus kpeMHus B nipupoje. OOmume npencrapienus o6 oxcuae kpemuusi(IV) u
KpeMHUeBoU kucioTe. CUIMKaThI, PU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOJTYUYCHUE U
npuMeHEeHHe B  OBITY, TMPOMBINUICHHOCTH (B  MEIUIIMHCKOW, AJIEKTPOHHOM,
CTPOUTENBHON H [p.). Baxkuelue cTpoUTENbHBIE MaTepUalbl: KEpaMUKa, CTEKJIO,
IIEMEHT, 0eToH, xene300eToH. [IpobiieMbl 6€30MacHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU. *

XUMUYECKUN HKCIEPUMEHT: H3ydYeHUue OOpa3l0B HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISHOM KHUCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEAKIUN HA XJIOPUJ-UOHBI U
HaOJIIOJICHUE TIPU3HAKOB HX TMPOTEKAHUS, OIBITHI, OTpakawiue (U3nUecKue u
XUMHUYECKHE CBOWCTBA TajJOr€HOB W MX COEAMHEHUN (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPHAIOB); O3HAKOMJIEHHME C oOpa3laMu  XJOpUJI0B  (TaJOTeHHUIOB);
O3HAKOMJIEHHE C o0Opa3liaMH cepbl U €€ COeJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHANIOB); HaAOIIOJEHUE Tpollecca OOyriMBaHUS caxapa TOoJ JACHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YUCHHE XUMHUCCKUX CBOMCTB pa30aBIeHHOMN
CEPHOM KUCIIOTHI, TPOBEJACHUE KAaYeCTBEHHOUW PEaKIMU Ha CyIb()aT-uoH U HAOIIOCHUE
npu3HaKa e€ mMpoTeKaHUs; O3HAKOMJIEHHE ¢ (PM3MUECKHUMH CBOWCTBaMH a30Ta, (hocdopa
U UX COCIMHEHUM (BO3MOXKHO HCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u hochopHBIX ya00OpeHUH; MOTyUYeHre aMMHUuaKa U U3y4eHUe ero CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHMS U (ochar-HOH W U3y4eHHE MPU3HAKOB UX
MPOTEKaHMs, B3aMMOJCHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEABIO
(BO3MOKHO MCIOJb30BAHUE BUJCOMATEPUATIOB); U3YUCHUE MOJEIEH KPUCTAIIINYECKUX
peméToK anmMasa, rpauTa; O3HAKOMJIEHHE C IMPOIECCOM aJICcOpOIMH PacTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM MPOTHUBOTA3a; MOJYyUYCHUE

12



VIJIEKHUCIIOTO Ta3a U M3YYEHHUE €ro CBOMCTB; MPOBEICHHUE KAYECTBEHHBIX PEAKIMN Ha
KapOOHAT- ¥ CHUJIMKAT-UOHBI M U3YUCHHE NPU3HAKOB UX IPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOW MTPOMBILIJICHHOCTH;, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «BakHenme HeMeTaluIbl 1 UX COCIUHEHUSY .

Mertauibl U KX COEAMHEHUS

OO0mas xapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHHUU
uxX  1noJioxkeHus B llepuoamdeckoil  cucTeME€  XUMHUYECKHX  DJIEMEHTOB
1. 1. MenneneeBa u ctpoeHust aTomoB. CTpoeHrE MeTaIlIoB. MeTamnyeckas CBA3b U
METAJUIMYECKasi KpUCTaJUIMYecKas pemeéTka. DNEKTPOXUMHUYECKUN psii HaNpsHKEHUM
MetaiuioB. duszndeckne M XUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJICMCTBHE C
KHCJIOPOJIOM, BOJIOHM, KUcI0oTaMu). *O0mue crnocoObl mosryueHuss MetayioB. [lonsTue
0 KOPPO3UHU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIiiaBsl (CTalb,
YyTYH, IIOPATIOMUHUIA, OpOH3a) U UX IPUMEHEHUE B OBITY W MPOMBIILIEHHOCTH . ™

[Ilenounsle meramipl: nojoxeHne B l[lepuoandeckonl cucTteMe XUMHYECKUX
snemeHToB J[. WM. MengeneeBa; crtpoenue aromoB.  HaxoxaeHue B mnpupoje.
du3znyueckre M XHMMHYECKHE CBOMCTBA (Ha mpumepe Hatpuss U Kanus). OKCuIbsl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne Men0uYHbIX METAIUIOB U UX COCTMHEHUM.

[[lenoyHo3eMeENbHBIE ~ METANIBI ~ MarHuid W KaJbLUM: MIOJIOKEHHE
B [lepronnueckor cucreme xumudeckux sieMeHToB [. M. MenaeneeBa; ctpoeHue ux
aTOMOB; HaxOXxJeHue B mnpupoje. PU3NYECKHME U XUMHUYECKHE CBOMCTBA MarHus W
Kabus. BaxkHelmme coequHeHnus Kaablius (OKCHI, THAPOKCHI, coiu). *JKECTKoCTh
BOJIBI U CIIOCOOBI €€ yCTpaHeHHs . ™

Amomunnii: nonoxxenne B Ilepuoanueckoil cucteMe XMUMHUYECKHX SJIEMEHTOB
J. 1. MengeneeBa; CTpOEHUME aToma; HaxOXAeHHWEe B mnpupone. Duznyeckue u
XUMHYECKHE CBOMCTBA alOMHHHS. AMQOTEpHBIE CBOWCTBa OKCHIA M TUAPOKCUIA
AJFOMUHMUSL.

Kenezo: mnonoxenue B Ilepmogmyeckoil cHCTEME XUMHYECKHX JJIEMEHTOB
J. . MenzaeneeBa; CTpO€HME aroMa; HaxOXXIeHWe B npupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA JKeJie3a (B3auMOJCHCTBHE C METaJlIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupapl, tunpokcuapl u comm skenesa(ll) wu kemeza(Ill): cocraB, cBoicTBa
*noJsryyeHue.™

XVMMHUYECKHUIM SKCIIEPUMEHT: O3HAKOMIIEHHE ¢ o0pa3llaMd METauIOB U CILIABOB,
uX (U3UYECKUMHU CBOMCTBAMU; U3YUYCHHE PE3YJIHTATOB KOPPO3UHU METAIIOB (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOICUCTBHS OKCH/IA KA U
HaTpusi C BOJOM (BO3MOXHO WCIOJIb30BAHUE BUJCOMATEPHUATIOB); HCCIEIOBaHUE
CBOMCTB ECTKOM BOJIbI; Mpollecca TOPEHUsI Keje3a B KHUCIOpoae (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIIOB); IPU3HAKOB NMPOTEKAHUS KAaU€CTBEHHBIX PEAKIIUN Ha
WOHBbI (Mar"us, Kajubliusi, amtoMuHus, uuHka, xenesa(ll) u sxeneza(Ill), menu(Il));
HAOJIIO/ICHHE W ONKMCAHUE TIPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMH HATPHS, KAl U
Kanblusg (BO3MOXHO HCIIOJIH30BAHUE BHICOMATEPHAIIOB); MCCIENOBaHUE aM(DOTEepHBIX
CBOWCTB T'HJIPOKCH/Ia AIFOMUHUS U TUAPOKCHAA LWHKA; PEIICHUE IKCTIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxxHenre MeTaibl U UX COCAUHEHUSD.
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XUMHS ¥ OKpYy’Karolas cpeaa

*HoBble MaTtepualibl U TEXHOJOTHH. BeliecTtBa U maTepuaibl B MOBCEAHEBHOU
KU3HU YeEJIOBEKa. XHMMHMS M 310pOBbe. be3omacHOe HCIOIB30BAHUE BELIECTB H
XUMHUYECKUX peakuuii B ObiTy. IlepBas momoms 0pH XUMHYECKHX OXKOTax
U oTpaBieHusix. OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpYKarollell cpeabl (MpeAesibHasl JOIyCTUMAs
koHieHTpaius BemectB — [1JIK). Pons XxumMuu B penieHun SK0JIOrH4ecKuX mpoosiem.™

*TIpupoaHblE HUCTOYHHKU YIJIEBOJOPOAOB (yrojib, MPUPOIHBIA ra3, HEPTh),
IPOJIYKTHI UX NEPepadOTKH, UX POJIb B OBITY U MIPOMBIIIUIEHHOCTH. *

XVUMHUYECKUM IKCIIEPUMEHT: HU3yueHHE O0Opas3IoB MaTEpHaIOB (CTEKIIO, CIUIABBI
METaJJIOB, TOJIUMEPHBIE MaTepUalbl).™

MexnpeagMeTHbIe CBSI3U

Peanuzamusi MeXmpeIMETHBIX CBsi3ed MNpU HM3yYeHWH XUMUU B 9 Kjacce
OCYIIECTBIISICTCSl Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSTH,
TaK W TOHATUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUHBIE TIOHATHSA: HAY4YHBIH (aKT, THIOTE3a, 3aKOH,
TEOpusl, aHAJIU3, CUHTE3, KIacCu(UKAIKs, IEPUOIUYHOCTh, HAOI0IeHUE, SKCIIEPUMEHT,
MOJIETMPOBaHUE, M3MEpPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIA 3(PGEKT, TEXHOIOTHs,
MaTepHaIbl.

®dusuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIBI,
PaZ0aKTUBHOCTb, MOJIEKYJIa, NEKTPUUYECKUI 3aps]l, MPOBOJIHUKH, TOJYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpHUCTa/NIMYecKash pemeérka, CIUIaBbl, (PU3UUYECKHE
BEJIMYMHBI, CAWHUILIBI HM3MEPEHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorus: ¢otocuHTe3, aAbIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEpAIbHbIE
yI0OpeHus, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOABI, IMOJIE3HBIC
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEJAMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywaromumuca ¢ 3IIP yueOGHOro mpenmera
«Xumus» AOHKHBI COBManaTh ¢ pesyibratamMu denepanbHoil paboueld mporpaMmbl
OCHOBHOTI0 00111eT0 00pa3oBanusi. Hanbosee 3HaYUMMbIMU SIBIISIIOTCS:

JIMYHOCTHBIE PE3VYJIbTATDI:

JIn4HOCTHBIC PE3YJIbTAThI OCBOCHMU IMporpaMmabI OCHOBHOTI'O O6HI€FO
06p330BaHI/I5I JOCTHUI'alOTCI B XOAC O6Y‘-I€HI/I51 XUMHUHU B CIOHWHCTBC yqe6Hop”I )41
BOCHHUTATEIBHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TpaIUIWOHHBIMHU pOCCPIfICKHMPI

COMMOKYJIIBTYPHBIMH KW  AYXOBHO-HPABCTBCHHBIMHU  LCHHOCTAMH, IIPUHATBIMH B
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oOIecTBe TMpaBWIAMH W HOPMaMU TIOBEJCHHS W CIOCOOCTBYIOT —MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITUATM3AIIUN 00YJIArOIITIXCS.

JlnyHoCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 00yJaroIXxcs
PYKOBOJICTBOBAThCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN U pPACIIUPECHUE
OTIBITA JICSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YaCTH:

1) maTpuoOTUYECKOTO BOCIIUTAHUS:

IIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIHTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HaCJEIUI0, TIOHUMaHMUs 3HAYCHUS XUMHUYECKOW HAyKU B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEpHON HH(MOpManuen o
NEPEAOBbIX JIOCTHKEHHUSX U OTKPBITUSX MHPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpa)aaHCKOr0 BOCITUTAHHUS:

MPEACTABICHUSI O COLMAIbHBIX HOpPMAaxX M TMpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
TIOJIC3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUYECKON M APYTHX BUIAX JCSITEIHHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM AESTEIHHOCTH MPHU BBHINMOJHEHUH YUEOHBIX,
MO3HABATEIbHBIX  33J7]a4, BBIMOJHEHUM XHUMHYECKUX HKCHEPUMEHTOB, CO3/IaHUU
y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOMOHUMAHUIO U B3aUMOIIOMOIIM B MPOILIECCe
ATOM y4eOHOW JEesATENHHOCTH, TOTOBHOCTH OILICHMBATh CBOE TOBEJCHHE M TOCTYNKHU
CBOMX TOBAPUILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUSA
MOCJIEICTBUI MMOCTYIIKOB;

3) LEHHOCTH HAY4YHOT'O MO3HAHHUSL:

MHUPOBO33PEHUYECKUX TMPEACTABICHUM O BEHIECTBE W XHUMHUYECKOW pEeakiHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABISIONIUX OCHOBY
JUTSI TIOHUMAaHUSI CYITHOCTH HAay4YHOW KAapTHUHBI MHpA, TPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3aUMOCBS3SIX UYEJIOBEKA C MPUPOJAHON CpeJioH, O
pOJI XUMUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHUBOB, HAMPABJICHHBIX HA TMOJYYEHHE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MbIX MPOIIECCOB U SBJICHUM;

MO3HaBaTEIbHOM, MH(OOPMAIIMOHHOW W YHUTATENIbCKOW KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSTEIbHON pabOThl ¢ Y4EOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATyPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTUI;

MHTEpeca K OOYYeHHI0O U T[O3HAHHIO, J0003HATETLHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K caMOOOpa30BaHUIO, MPOSKTHON U UCCIIEI0BATEILCKON JICSITEIHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 0Oy4YCHUS B JaIbHEHUIIIEM;

4) popmupoBaHUS KyIbTYPHI 30POBBS:

OCO3HAHUSI IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 37I0POBBIN 00pa3 KU3HU, OCO3HAHUS MMOCIECACTBUI U HEMPUATHS BPEIHBIX
npuBbIUCK (YHMOTPEOJICHHUS aJIKOTOJis, HApKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOmro/ieHrs MpaBuil O€30MacHOCTU MPHU OOpAIICHHH ¢ XUMUYECKUMH BEIIECTBAMHU B
OBITY ¥ peaabHOM KU3HU;

5) TpyZ10BOr0 BOCHHUTAHMUSL:

MHTEpeca K MPaKTUUYECKOMY HU3YUYeHUIO Mpodeccuil M TpyJa pazIdudyHOIO poja,
YBOKEHHUE K TPYIy U pe3yjbTaraM TPYAOBOU NEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE

15



IMPUMCHEHHS MPEIMETHBIX 3HAHWM 10 XMMHUH, OCO3HAHHOTO BBIOOpA WMHIWBHUAYAJIBHOM
TPACKTOPUM TPOJODKCHHS O0O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
npoeCCUOHANLHON AESATEILHOCTA M Pa3BUTHUSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTH
aJanTUPOBATHCS B MPOPECCUOHAIBHOU Cpeie;

6) SKOJIOTHYECKOTO BOCITUTAHHMS:

AKOJIOTMYECKH 11€JIeCO00pPa3HOr0 OTHOIICHUSI K MPUPOJE KaK UCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CyIIECTBOBAaHUS, TIOHUMAHUS IIEHHOCTH 3JI0POBOTO U 0€30MaCHOTO
oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (u3znueckomy u
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUsI IIEHHOCTH COOJIIOJIEHUS IpaBWJI 0€30IacHOIO
MOBEJICHUsI TIpY paboOTe C BEIIECCTBAMH, a TAK)KE B CUTYALMIX, YTPOKAIOIIUX 37I0POBBIO
U KM3HU JII0JICH

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble TPH H3YyYCHUH XHUMHH, IS
pelLIeHus 3aj]1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHOU CPEAOM, MOBBILIEHUS YPOBHS
OKOJOTHYECKON KYyJNbTYPhI, OCO3HAHUS TJIOOAIBHOTO XapakTepa OSKOJOTHUECKHUX
npoOJieM U MyTel UX PEIICHUs MOCPEACTBOM METOJIOB XUMUH;

AKOJIOTMYECKOTO MBIIIJIEHHS, YMEHUSI PYKOBOJICTBOBATHCSA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOMN U COLIMAIIBHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3VYJIBTATDI

MeranpenMeTHble pe3yJbTaThl OCBOEHUsS 00pa30BaTEeNbHON MPOTPAMMBI  TIO
XUMUHU OTPAKAIOT OBJIAJICHHE YHUBEPCATHHBIMU TTO3HABATEILHBIMU JEHCTBUSIMHE, B TOM
qHCIIe:

1) Ga30BbIC TOTMYECKHUE ICHCTBUS:

BBISIBIISATH TIPUYHMHBI U CIICICTBHS MPOCTHIX XUMUYCCKUX SIBJICHUM;

OCYIIECTBJISATh CPABHEHHE, KIIACCU(DHUKAIINI0O XUMUYESCKUX BEIIECTB IO 3a/1aHHBIM
OCHOBAHMAM M KPUTEPHSIM JIJIs1 YKA3aHHBIX JIOTHYECKUX OTepaliuii;

CTPOUTHh  JIOTHYECKOE CYXACHHE TIOCIe  MPEABAPUTEIHHOTO  aHAIW3a,
BKJTIOUAIOIIEE YCTAHOBIICHUE IPUIHMHHO-CIICJCTBCHHBIX CBSI3CH

CO3/1aBaTh, MPUMEHSATH M MPEOOPA30BHIBATH 3HAKH U CHMBOJIBI, MOJICIIA U CXEMBI
JUTSI pelieHus1 yueOHBIX M TO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO Te/1arora;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHMMHYECKHX TIPOIIECCOB W  MX
TIOCIIC/ICTBUS;

2) 0a30BBIC UCCIICIOBATEILCKUC JICHCTBHS:

C TTIOMOIIIBIO TI€Iarora MPOBOJANTh XUMUYCCKUN OTIBIT, HECJIOKHBIN SKCTICPUMEHT,
JUTSl YCTaHOBJICHUST OCOOCHHOCTEH 00BEKTa U3YUCHUS, TPUIUHHO-CIICACTBEHHBIX CBSI3eH
U 3aBUCHUMOCTEH 00BEKTOB MEXKAY COOOi;

C TIOMOIIBIO TIEAarora WM CaMOCTOSTENBHO (GOPMYIHpPOBATH OOOOIICHUS W
BBIBO/IBI 1O PE3yJIbTaTaM IMPOBEJICHHOTO HAOIIOICHUS, OTIBITA;

3) pabota ¢ unbopMaluei:

BBISBISITh JIePUIUTEI MHPOPMAITUH, JaHHBIX, HEOOXOTUMBIX I PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;
npeoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJHOTO BHUJIA B APYroi (Tabauily B TEKCT

M T1p.);
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UCKAaTh WK OTOMpaTh MHGOPMAIMIO WIM JAHHBIE U3 UCTOYHUKOB C YyUETOM
MPETI0KEHHON yueOHOM 3a7]a4M U 3aIaHHBIX KPUTEPUEB.

OBnaseHre YHUBEPCATHLHBIMU YUSOHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BBIBATH YUEOHOE B3aMMOJICHCTBUE B TpyIIe (Onpeaensarh oOlIue 1elu,
pacrpenensTh PoJi, T0roBapuUBaThCS APYT C IPYTOM U T. I.).

C MOMOIIBIO TIE€Iarora Wid CaMOCTOSITEIbHO COCTABJISITh YCTHBIE U MUCHMEHHbBIE
TEKCThl C HCIOJb30BAHUEM WLTIOCTPATUBHBIX MaTEPUATIOB IS BBICTYIUICHHUS TEpe
ayJIUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBHOCTH C
YUYHUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHJIMWBHUAYAJIbHO W B TPYIMIE: HAXOAUTH 00IIee
perieHre MU paspemarb KOH(IUKTHI HAa OCHOBE COTJIACOBAHMS TMO3MIMH M ydeTa
UHTEPECOB; POPMYITHPOBATH, APTYMEHTHUPOBATh M OTCTAUBATh CBO€ MHEHHE;

OIICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMN MPOIYKT, MPUHUMATH U Pa3IeisiTh
OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA NIEpe] TPyIIOil.

OBnajsieHre YHUBEPCATbHBIMU YUYEOHBIMU PETYISTUBHBIMU JICUCTBUSIMU:

oOHapy>kuBaTh U (OpMyIUpOBaTh Yy4eOHYIO NpOOJIEMy, ONPENENATh IeJb
y4eOHOU IeSITEIHLHOCTH;

BJIAJICTh OCHOBAMHU CaMOKOHTPOJIS, CaMOOLEHKH, TMPUHATHS PEUIEHUNA W
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOPA B YUEOHOM 1 MO3HABATENIbHOMN A TENbHOCTH;

COOTHOCHUTH CBOM JACHCTBHS C IUIAHUPYEMBIMHU pE3yJbTaTaMU, OCYIIECTBISATH
KOHTPOJIb CBOEW JAEATEIBHOCTH B MPOLECCE MOCTHUKEHHS pEe3yJbTara, OINpEeisiTh
CIOCOOBI ICUCTBUI B paMKaxX MPEUIOKEHHBIX YCIOBUI U TPeOOBaHMIA, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLIECUCS CUTYyallue;

JaBaTh aICKBATHYIO OLEHKY CUTYAaIlMH U MpeaJiaraTh IJIaH €€ U3MEHEHUS;

MpEeABUJIETh TPYJHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh NpPHU PEIICHUU Y4EOHOM
3a7a4H;

MOHUMATh MPUYUHBI, MO KOTOPHIM HE OBLT JOCTUTHYT TpeOyemblil pe3yJsibTaT
NESATeNIbHOCTU, ONPEACNISITh TMO3WTUBHBIE W3MEHEHUS W HaIpaBlICHUs, TpeOyrolue
nanbHeen padoTsl;

OCO3HAaHHO OTHOCUTBCA K APYTrOMY YEJIOBEKY, €0 MHEHHIO.

ITPEJIMETHBIE PE3YJIBTATDI

B cocrase npeaMeTHBIX pe3ybTaTOB 10 OCBOCHHUIO 00S3aTEIIBHOTO COACpKAHMS,
YCTaHOBJICHHOTO JaHHOW PenepanbHON pabouell MporpaMMoOi, BBIAEISIOT: HAay4YHbIE
3HAHUS, YMEHHS W CIOCOOBbI JAENCTBUM, cneunuduyeckue ais y4eOHOro mnpeamera
«XuMus», BUABl JEATENBHOCTUA MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIpETaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTyaIUsX:

IPEJICTAaBICHUE O 3aKOHOMEPHOCTAX W TII03HABAEMOCTH SIBJICHUI MPHUPOJBI,
NOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM Hayku Kak oOiactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, KOMIIOHEHTa OOHIeHl KylbTypbl U TNPAKTUYECKOM
JEeSITEeIbHOCTH YeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIECTBA; MOHMMAaHHE MecTa
XUMUU CPEIA IPYTUX €CTECTBEHHBIX HAYK;
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BJIaJICHUE OCHOBAMM IMOHATHUMHOIO alIapaTa U CUMBOJIMYECKOTO SI3bIKA XUMUHU
IUIA COCTaBIIeHUS (HOPMYJT HEOPraHMUECKHUX BEUIECTB, YPABHEHUM XUMHUUECKUX PEaKIHil
(c omopoil Ha aNTOpPUTM YYEOHBIX JEHCTBWIA); BIAJCHUE OCHOBAMHU XHUMHUYECKOU
HoMmeHknaTypbl (IUPAC u TpuBHanbHON) M yYMEHHE HMCHOJB30BATH €€ ISl PEIICHMS
y4eOHO-TI03HABATEIbHBIX 33J]a4 C MOMOILIBIO YUMUTENS; YMEHUE HCIOIb30BaTh MOJEIN
JUisi OOBSICHEHUS CTPOEHUS aTOMOB W MOJEKYJ IO aJIrOpuTMy C ONOpOH Ha
OnpeeIeHHUS;

MPE/ICTABIICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIBI0 YUUTEIS
IPUMEHSITh CUCTEMY XUMHUUYECKUX 3HAHUN JJISI YCTAaHOBIICHUS B3aUMOCBSI3EM MEXIY
U3YYECHHBIM MAaTE€pUaJIOM W MpPH MOJIYYEHHH HOBBIX 3HAHWM, a TaKXe B Ipolecce
BBIMOJHEHHUsT Y4E€OHBIX 3aJaHuii U Mpu paboTe C MCTOYHUKAMHM XUMHUYECKOU
UH(pOpMaIUH, KOTOpast BKIIIOYAET:

BAKHEHIINE XUMUYECKHE TMOHATHS: XUMUYECKHHA 3JIEMEHT, aTOM, MOJEKYyJa,
BELIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHASI W HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAas MaccChl, KOJHMYECTBO BELIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBIA 00BEM, OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb (CpEeIHss),
XUMUYECKas peaklus, pEeaKuuu COEAUHEHUS, pEaKkUUHh pas3jIoKEHUs, peaKuuu
3aMeIleHHs], peakuu oOMeHa, TemIoBol A((eKT peakuuu, 3K30- U SHAOTEPMUUYECKUE
peaKkuuu, pacTBOp, MaccoBasi OJs XMMHUYECKOTO AJIEMEHTa B COCIMHEHUHU, MaccoBas
JI0JISI ¥ IPOLIEHTHAsI KOHLEHTPALIMs BEMIECTBA B pACTBOPE, AP0 aTOMA, dJIEKTPUUECKUN
CJIOM aToma, aToMHas OpOuWTa b, paguyC aroMa, BaJEHTHOCTb, CTENEHb OKHCIICHUS,
XUMUYECKasl CBS3b, 3JIEKTPOOTPULATEIBHOCTD, MOJISIPHAS M HENOJSApHAs KOBAJECHTHAs
CBSA3b, MOHHAs CBS3b, METAJUIMYECKas CBS3b, KPUCTAIUINYECKAsl peEIIeTKa (aTOMHasd,
MOHHAs, METAJUINYECKas, MOJEKYJIspHas), WOH, KaTHUOH, aHHWOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAs JUCCOLMALMs, pEakUMd HOHHOro oOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb M  BOCCTAHOBHTEIIb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, AJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEeoOpaTUMbIE pEaKIUU, CKOPOCTh XUMHUYECKON peakluu, KaTaau3arop, MpeAesIbHO
nomyctumas konuenrpauus (I1K), koppo3us MeTanioB, CIJIaBbl;

OCHOBOITOJIAraloIIKe 3aKOHbI XMMUU: 3aKOH COXpaHeHUs Macchl, [leproanyeckuii
3akoH /1. 1. Menneneesa, 3aKk0H ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTraapo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHAs TEOPHS, TEOPUS DIECKTPOJIUTUYECKOU
JIUCCOLMAIINY, a TaKXKE MPEICTABICHUS O HAYyYHBIX METOAAX IMO3HAHUSA, B TOM YHCIIE
SKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIAaX MCCIIEIOBAHUS BEIIECTB U U3YUYECHUS
XAMUYECKUX PEAKIINM;

IIPEICTABICHUE O NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB
(pamuyc aroma, >JEKTPOOTPULATENBHOCTb), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
IIOJIOKEHUS 31eMeHTOB B lleproamyeckoil cucreMe (B MajblX MEpUOAAaX M TJIABHBIX
HNOJArpynnax) 1 3JeKTPOHHOTO CTPOCHHs aTOMa; YMEHHE OOBSICHATH CBS3b MOJIOKEHUS
anemeHTa B lleproandeckoil cHCTEME C YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsAl sjpa, O0Ilee YUCIO 3JIEKTPOHOB),
pacupesneseHueM 3JIEKTPOHOB M0 JHEPreTUYECKUM YPOBHSIM aTOMOB IHEPBBIX TpPEX
NEPUOJOB, KaIMs U KalbLHs; KIACCU(DUIMPOBATH XUMUUECKUE 3JIEMEHTHI C ONIOPO Ha
onpeaeneHus: GU3NIecKoro cMbiciaa HUGPOBBIX JAHHBIX NEPUOJUUECKOIN TaOIUIBI;
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YMEHHE KJIacCHU(PHUIIUPOBATh XMMUYCCKHE IJIEMEHTHI, HEOPTaHNYECKHUE BEIIECTBA
U XUMHYECKHE PEaKIUU C OMOPOM Ha CXEMBI; OINPENENsiTh BAJICHTHOCTh M CTEIECHb
OKMCJICHUSI XUMHYECKUX AJIEMEHTOB, BUJI XMMHUUYECKOW CBSI3U M TUI KPUCTALIMYECKOM
CTPYKTYPBbI B COCIMHEHUSIX, 3aps]l MOHA, XapaKTep CPebl B BOJHBIX PACTBOPaX BEIIECTB
(KUCIIOT, OCHOBaHM), OKHUCIWUTEIb M BOCCTAHOBUTEIL [0 QJITOPUTMYy YUYEOHBIX
JICHCTBUM,

YMEHHE XapaKTepU30BaTh C OMNOpPOM Ha cxeMy (QU3HYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO/I, TpaduT, amMas, KpEMHHUM, a30T,
docdop, cepa, XJIOp, HATpUM, KalHWil, MarHWi, KajJabllM{, AJTIOMHHHUHN, >XEle30) W
CJIO’KHBIX BEIIIECTB, B TOM YHCJIE€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUaK, XJIOPOBOJAOPOI,
CEPOBOIOPOA, OKCHABI U THAPOKCHUAbl MeTauioB I - IIA rpynm, amomunus, meau (1),
nuHka, xene3a (II u II), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u dhochopa
(III u V), cepwt (IV u VI), cepuucras, cepHas, azorucras, a3zoTHas, docdopHas,
yToJibHAs, KPEMHHEBAs KUCJIOTAa U UX COJIN); OMUCHIBATh C OMIOPOM HA IJIaH U KIIIOUEBbIC
CJIOBa; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOEHHUS IMOCIE MPEABAPUTEIBHOrO aHaau3a IOJ PYKOBOJCTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOWMCTB, BO3MO>KHOCTH
MPOTEKAHUSI XUMUUYECKUX TMPEBPAILCHUIN B Pa3IMYHBIX YCJIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJI0BEKA U OKPYIKAIOIIYI0 IPUPOAHYIO CPEY;

YMEHHE COCTaBJISATh IO 00pasily, CXeMe, aJIrOpuTMy Y4YeOHBIX JACHCTBHIA
MOJICKYJISIpHBIC M HOHHBIC YPaBHEHUS peakiuil (B TOM YHCIIE peaKIMii HOHHOTO 0OMEeHa
U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM), WUIIOCTPUPYIOUIUX XUMHUYECKHE
CBOMCTBA M3YYCHHBIX KJIacCOB /TPyl HEOPraHMYECKHX BEIIECTB, a TaKXKe
MOJATBEPKIAOIINX TeHETUYECKYIO0 B3aUMOCBSI3b MEXKITY HUMU,

YMEHHE BBIYUCIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYKO MAacChl
BEIIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCAUHEHUHU, MACCOBYIO OO
BEILIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 0ObEM Ta30B C OMOPOMl Ha
oO1re GopMyJibl; yMEHHE MPOBOAUTEH PACUEThI 10 YPABHEHUSAM XUMUUYECKUX PEAKIIUNA U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, OOBEM M MACCy PEareHTOB WM MPOJAYKTOB PEAKIUU C
OTIOpOM Ha 00pa3ell, aITOPUTM YUEOHBIX IEUCTBUM;

BJIaJICHUE OCHOBHBIMH METOJIaMH Hay4YHOTO MOo3HaHus (HaOJIr0IeHne, N3MEpPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUEC) MPU HM3YYECHUU BEIICCTB M XMUMHUYECKHX SIBJICHUU C
OTIOpOM Ha aJITOPUTM YYEOHBIX JEHCTBUH; yMeHHE C(OPMYJIHUPOBATH MPOOJIEMYy H
IPEIOKUTh TyTH €€ PEIICHUS C ITOMOIIBI0 IIeJarora; 3HaHHUE OCHOB O€30IacHOMU
paboThl ¢ XHMHYECKHUMH BEIISCTBAMH, XHUMHUYECKOM TOCYI0H H 1a00paTOpPHBIM
000pyI0BaHUEM,;

HaJMYue MPaKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOIIUX
XUMHUYECKUX DKCIEPUMEHTOB TII0JI PYKOBOJICTBOM YYHMTENS C OOCYXJICHHEM ILIaHa
PabOTHI UJTM COCTABIICHUEM TAOJIHIIBI:

M3YUYCHHE U ONHCcaHue (GU3NISCKUX CBONCTB BEIICCTB;

03HAKOMJICHHE C (PU3NYSCKUMU U XUMHYCCKUMH SBICHUSMU;

OMBITHI, WJUTKOCTPUPYIOLIUE MPU3HAKH MPOTEKAHUS XUMHUUYECKUX PEAKIIUil;

M3YyUYeHHE CIIOCOO0B pa3/IesICHHs] CMECeH;

MOJyYEHUE KUCIOPOAA U U3YUEHHUE €r0 CBOMCTB;
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NOJTyYeHHUe BOJIOPO/A U U3YUECHUE €TI0 CBOMCTB;

MOJTyYeHHUE YIJIEKHCIIOT0 ra3a u U3y4eHue ero CBONCTB;

MOJTy4YeHHE aMMHaKa 1 U3yuYeHUE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIICHHOW MAacCOBOM JIOJIEN PacTBOPEHHOTO
BEIIIECTBA,

HCCIICIOBAHNE W OIMCAHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3ITUYHBIX
KJIacCOB;

NpPUMEHEHUE HWHIMKATOPOB (JaKkMyca, MeTWiIopaHxka M ¢eHoydranenHa) s
OIIpe/IeNICHUS XapaKTepa Cpesibl B paCTBOPAX KUCIOT U LIEJIOUEH;

U3y4YEHHE B3aUMOJEMCTBHSI KHCIOT C MeETaUlaMH, OKCHUAAMHM METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSIMH, COJISIMU;

NOJTy4YeHUE HEPACTBOPUMBIX OCHOBAaHUH;

BBITECHEHUE OJTHOTO METaJula APYTUM U3 pacTBOpa COJH;

uccienoBaHue aM()OTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U 1IMHKA,

pelieHne  HKCIEePUMEHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE  KJaccChl
HEOPraHUYECKHUX COCIMHEHUIY;

pellieHne  AKCIEPUMEHTANBHBIX  3aJady M0 TeMe  «OIJIEeKTPOJIIUTUYEeCKas
TVCCOITUATTHS;

pellieHne SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelline HeMeTallibl U UX
COETUHEHUSY;

pellieHHue SKCIEpUMEHTAIbHBIX 3a7ad Mo TeMme «Baxnelmme MeTamibl U HX
COETUHEHUS;

XUMHUYECKHE SKCIIEPUMEHTBI, WIUTIOCTPUPYIOLINE TPU3HAKU TPOTEKAHUS PEeaKIIUi
MOHHOTO OOMEHa;

KaueCTBEHHbIE PEAaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
xnopua-, Opomua-, womua-, cyinbdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBHI,
THJIPOKCH/I-MOHBI, KAaTHOHBI aMMOHHMSI, MarHusi, KajbIus, allOMUHUsA, kenes3a (2+) u
xenesa (3+), menu (2+), HUHKa;

yMEHHE TPEACTaBIATh pe3ylbTaThl JKCIEpUMEHTa B (¢GopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPpaUKOB U TAOIUI] U BBISBIISATH SMIIUPUIECKIE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUIaMu 0€30IaCHOr0 OOpAallEHUs! C BELUIECTBAMU, UCIIOIb3YEMBbIMU
B TIOBCETHEBHOM »U3HHU, a TaKXKe MpaBUIaMH IOBEACHHUS B LEISIX COepeKeHUs
3I0pOBbSl U OKpYyXKarolled NpUPOJHONW cpefbl; MOHUMaHuEe Bpeaa (OMacHOCTH)
BO3CMCTBUSI Ha >KUBBIE OpPraHU3MBbl OIPE/EICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBILIEHUSI U TIPEAOTBPAILEHUSI X BPEIHOTO BO3ACUCTBUSA; MOHUMAaHHE 3HAYCHUS
KHUPOB, OETIKOB, YIJIEBOAOB I OpraHU3Ma YeJIOBEKa;

BJIQJICHNE OCHOBAMHM XHWMHYECKOW TIpPaMOTHOCTH, BKIIOYAIOIMIEH yMEHHE
OPaBWJIBHO MCHOJb30BaTh H3YyUYECHHbIE BEIIECTBA M MaTepuanbl (B TOM YHCIE,
MUHEpaJbHble YAOOpEHUs, METAIbl U CIUIABbI, MPOAYKTHI NEpepabOTKU MPUPOIHBIX
UCTOYHHUKOB YTJIEBOJOPOAOB (YIJis, NMPUPOAHOrO ra3a, HepTH) B OBITY, CEIHCKOM
XO3sIiCTBE, Ha MPOU3BOJCTBE; YMEHHE MPHUBOJUTH MPHUMEPHl  MPABHIBHOTO
UCTIOJIb30BaHUS U3yUYECHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHABIMBATh CBA3M MEXKIY pealbHO HAOIIOJAeMBIMH XUMHUYECKUMU
SBIICHUSIMA M TPOIECCAMU, MPOUCXOMSIIMIMMUA B MAaKpO- U MHKPOMHUpPE, OOBSCHATH
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OPUYUHBl MHOTOOOpAa3usl BEIIECTB;, YMEHUE HHTETPUPOBaTh XUMUYECKUE 3HAHUS CO
3HAHUSAMU JAPYTUX YYEOHBIX MIPEIMETOB C MOMOIIBIO MEAarora;

npejcTaBlIeHue O cdepax NpodecCHOHATBHONW IESTENbHOCTH, CBA3AHHBIX C
XUMUEH M COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTHXKEHHSAX
XUMUYECKOM HayKH; Hajdu4yue oOmnbiTa paboThl C pa3IMYHBIMU HUCTOYHHUKAMU
uH(poOpMaIMU MO XUMHUH (HAYYHO-TIOMYJISIpHASI JIMTEpaTypa, CIOBapH, CIPABOYHUKH,
UHTEPHET-PECYpChl) C OMNOpPOM Ha aldropuT™M: yMEHUE OOBEKTHUBHO OLICHUBATh
UH(OPMAIUIO O BEIIECTBAX, X MPEBPALEHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeGoBanus K mpeAMETHBIM pe3yjibTaTaM OCBOCHUS Y4eOHOTro MpeaMeTa
«XuMus», pacrpeiesieHHbIE 10 TojlaM 00y4YeHus

Pesynbrartel mo romam GOpMYTUPYIOTCS MO TPHUHIMIY J00aBIICHUS HOBBIX
pe3yJbTaTOB OT roja K Tro/y, YK€ Ha3BaHHbIE B MPEIbLAYIIUX TOAax IMO3UIUHU, KaK
PaBUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO ToJla
[0 YMOJIYAHUIO BKIIFOYAIOT PE3YJIbTaThl MPEAbIIYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX TMOHSATHUWA: aToM, MOJEKyJa,
XUMHUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOJHASA U
HEOAHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEJbHAsI aTOMHas W MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBasl 10JS XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJSIPHBIM  00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3]IEKTPOOTPULIATEIBHOCTD ™, CTEIIEHb OKHCJICHMS, XUMUYECKasi  peaxkuus,
KJacCHU(PUKAIUS PEaKIUil: peakunu COEAUHEHUs, DPEAKIHMH Ppa3JIOKEHUs, pPEaKIHH
3aMeIIeHUs, PeakIui 00MeHa, SK30- U HIOTEPMUUECKUE PEAKINH; *TeTIoBOM P PeKT
peakuuu™; Aapo aroma, dJEKTPOHHBIA CJIOM aroMa, aTOMHasi OpOUTallb, paiuyC aToMa,
XUMUYECKasl CBSA3b, MOJSIPHAS U HEMOJSpHAasi KOBAJIEHTHAs CBsI3b, MOHHAS CBA3b, HOH,
KaTUOH, aHWOH, PacTBOpP, MaccoBas [0Jid BellecTBa (MPOLEHTHAas KOHLEHTpalus) B
pacTtBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. m. 1) u
IPUMEHSTH 3TU TOHATHUS IPU ONMCAHUU BELIECTB U UX MPEBPALLICHU;

MCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHHMsS (POpPMYJ BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINiA, SJIEKTPOHHOTO OalaHca;

OTIPEAETATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETICHb
OKHUCJIEHHUS 3JIEMEHTOB B OMHApPHBIX COEIMHEHHSX C OMOPOM HAa ONpENeseHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPHUHAUICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
coeMHEHU 1O (QopMynaM; BHUJI XHUMHUYECKOW CBSI3U (KOBAaJICHTHass M HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHUE O CUCTEME XUMHUYECKUX 3HAHUN, YMETh C MOMOUIBIO
YUHUTENsl NMPUMEHATh CUCTEMY XHMHMYECKHX 3HAHUM, ISl YCTAHOBJICHUS B3aMMOCBSA3U
MEXAY M3YUYEHHBIM MaTEpPHAJIOM U MPHU MOJyYEHUH HOBBIX 3HAHUMN, a TaKXKe Mpu padoTe
C UCTOYHUKAMHU XuMHU4eckod wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUSAX U
orepupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTh MPHU BHIIIOJHEHUN YYEOHBIX 3aJaHUN
U PEIICHUH PACcUeTHBIX 3a7a4 C OMOPOil HA aNTOPUTM Y4YEOHBIX JEHCTBUN M3yUECHHbIE
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3aKOHBI M TEOPUMU: 3aKOH coxpaHeHuss Maccel, llepmomnueckmii 3axon [[.U.
MeHnneneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHAsI
teopus. COOTHOCHTh 0003HAYCHHs, KOTOphie uMeroTcs B Tabmune «llepuoamueckas
cucremMa  xumuueckux — a3nemeHtoB . M.  MeHngeneeBa» € UYHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsjl sjpa,
00111e€ YMCIIO DJIEKTPOHOB U PACTIPEICIICHUE UX 0 AIEKTPOHHBIM CJI0SIM);

KJIacCCU(UIIMPOBATh XMMUYECKUE DJEMEHThl; HEOPraHWYEeCKHE BEIIEeCTBa;
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TErI0BOMY 3PQeKTy, M0 U3MEHEHHUIO CTENEHU OKHUCICHHUS] XMMUYECKUX 3JIEMEHTOB) C
OTIOpPOM HAa CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XHUMHUYECKHE CBOMCTBA BEIECTB
pPa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias ONMUCAHHE MPUMEPAMHU MOJIEKYJIIPHBIX YpaBHEHUIN
COOTBETCTBYIOLIMX XUMHUUYECKHX PEAKLIMHI C OITIOPOU HA CXEMBI,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XMMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX TOCIIE
IpeABAPUTEIBLHOIO 00CYKACHUS C MEIaroroM;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa 1Mo (opMysie COCAUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B pPAacTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHID XMMHUYECKOW DPEAKIMH C
OTIOpPOM Ha aJIrOpUTM;

MIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITENbHOCTH — AaHAIU3 U
CHUHTE3, CpaBHEHHE, O000O0IIeHHE, CcHUCTeMaTu3alus, Kilaccu(uKamus, BBISIBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUIsl M3y4Y€HUsI CBOMCTB BEIIECTB M XMUMHUYECKHX
peaKkimii; eCTEeCTBEHHO-HAYYHBIE METOJbI TO3HAaHUS — HAOMIOICHNe, W3MEPEHHE,
MOJEIUPOBAHUE, SKCIEPUMEHT *(peasibHbIi M MBICIEHHBIN)* MOJ PYKOBOJCTBOM
nearora;

CJIeI0BaTh MpPaBWIAM IOJIb30BAHUS XHMHUYECKOW NOCYIOM W J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke MpaBuiaM oOOpalleHHs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSMU 1O BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB MO MOJYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOJA), IPUTOTOBJICHUIO
pPacTBOPOB € OMNpPEAEIEHHON MACCOBOM J0JIEd pacTBOPEHHOIO BEILIECTBA; IJIAHUPOBATH
Y TIPOBOJIUTh XMMHYECKHUE HKCHEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIbI0 WHIUKATOPOB (JakMyc, (eHoN(TalenH, METUIOpaHXK U Ap.),
NOATBEPKAAIOIIMX KAaYeCTBEHHbIH COCTaB HEOPIaHMYECKHUX BEIMIECTB (KAUECTBEHHbIC
peaKIuu Ha UOHBI) MOJI PyKOBOJCTBOM I1€/1arora.

9 KIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX IOHSATHH: XUMHUYECKHHA DIIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTbD, JJICKTPOOTPUIATEILHOCTh, CTENEHh OKHCICHUS, XUMUYECKas PEaKIlus,
XUMUYECKasl CBs3b, *TEIUIOBOM 3(PEKT peakiivu, MOJIb*, MOJSIPHBIA 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHYECKAST TUCCOIHMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTaJnu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE
peakmu™, OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTEh, BOCCTAHOBUTED,
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OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTpomnus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KOBaJIeHTHAsl, WOHHAs, METAJUIMYECKas), KpHUCTaJUIMYecKas pemeETKa, *Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTh XHUMHUYECKON peakiuu™, MpeaeiabHO J0IMycTUMas
koHueHTpanus (ITJ1K) BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUM (cM. m. 1) u
MPUMEHSITh 3TH OHSATHUS MPU OMKMCAHUU BEIIECTB U X MPEBPAIICHUH;

MCIIOJIB30BaTh 3HAKM M CUMBOJIBI ISl (UKCAllUU Pe3yJIbTaTOB HAOIIOJICHUM,
cocTtaBiieHusi (GOpMyJl BEIIECTB U YPAaBHEHUN XUMHMUECKUX DPEaKIIMi, 3alich JaHHBIX
ycioBuit 3aia4d. Mcnonb3oBaTh 0003HaueHus, nMeronrecs B [lepuonnueckoit cucrteme
U TabJIMIlle PacTBOPUMOCTH KHUCIIOT, OCHOBAHHUA M COJIEH B BOJE JJIsi BBINOJTHEHUS
3aJJaHUM.

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX DIIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIAaCCY COEIMHEHUN C OMOpOW Ha OMNpPEJEICHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BUJIbI XUMUYECKOW CBSI3U (KOBAJICHTHAsl, HOHHASI, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCAMHEHUSX; 3apsij] HMOHA IO XUMHUYECKOW (opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJOYeH, *TUIl KPUCTAUIMYECKOW pEmETKH KOHKPETHOIO
BEIIECTBA™;

packpeiBath  cmbica  [lepuoamyeckoro  3axkona .M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHhIBATh U XapaKTepU30BaTh* TaAOIMUYHYIO
dopmy Ilepuoamueckoil CHUCTEMBI XMMHYECKHUX DJJIEMEHTOB: pAa3iMyaTh MOHATHS
«rnaBHasg moarpynma (A-rpymnma)» U «modounas noarpynna (b-rpymnma)», maneie u
OOJBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOINYECKOMN
Ta0IUIE, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsia siapa, 00IIee YUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX 0 3JIEKTPOHHBIM
CIOSAM); *OOBICHATH™ O0OLIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB XUMHUYECKHX
AJIEMEHTOB M UX COCIMHEHUN B Mpe/esiax MaJlbIX MEPUOJOB M TJIABHBIX MOJTPYII C
y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUYECKUE JJIEMEHTHl; HEOPraHWYECKHE BEIIEeCTBA;
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBY YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeroBoMy 3G (}eKTy, Mo U3MEHEHHUIO CTeNIEHEH OKUCIIEHHS] XUMHUYECKUX 3JIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATH) O0IIKME U CIEUPUUIECKUE XUMUYECKHUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkAasi OMHCAHUE MPUMEpPAMH MOJIEKYJSAPHBIX U
VOHHBIX YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OTIOPOU HA CXEMBI,

COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTHUYECKON TUCCONUALMU KHUCIOT, MIEI0Yed U
COJICH; TOJIHBICE W COKpAIEHHbIC YPaBHEHHS PEAKIMM HMOHHOTO OOMEHA; ypaBHEHUS
peakuuii, NOATBEPKIAIOIINX CYIIIECTBOBAHNE FEHETUYECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa dTHX PEaKIni;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN TOCIE MPEeABAPUTEIHLHOTO
00CYKJICHHS C TIEAarorom;
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BBIUMCIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XMMHYECKOI0 3JIeMEHTa Mo (hopMmyse COeIMHEHUs; MAaCCOBYIO JIOJIO
BEIIECTBA B PAcTBOpE; MPOBOIUTH PAcUEThl MO YPAaBHEHUIO XUMHUYECKOW pEeakluu C
OIIOpPOM Ha aJIrOpUTM,;

CJIeI0BaTh MpPaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYI0M W J1abopaTOpHBIM
o0opy/soBaHHEM, a TakXKe MpaBWIaM OOpAaIIEHHUS C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMH IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB TIO MOJIYYCHHIO U
coOMpaHUIO ra3000pa3HbBIX BEIIECTB (aMMHUaKa U yTJIEKUCIIOro Tra3a);

MPOBOJUTh pPEaKUUU, MOATBEPKIAIONME KAUYEeCTBEHHBIM COCTAaB PAa3IMYHBIX
BEIIECTB: PACIO3HaBaTh OMNBITHBIM NYTEM XJIOPUA- OpOMHUI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBl aMMOHHUS W HOHBI
U3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSATH OCHOBHBIC OINEpPAllUd MBICIUTEIHLHOW MESITEIbHOCTH — aHalu3 M|
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEeMAaTU3alUIO, BBIIBICHUE  MPUYUHHO-
CIIEZICTBEHHBIX CBSA3€H — JUISI M3yUEHHUS CBOWMCTB BEIIECTB M XHMHUYECKUX PpEaKIuil;
€CTeCTBEHHO-HAYYHbIE METO/bI TIO3HAHUSI — HAOMIOIEHUE, H3MEPEHHUE, MO/ICINPOBAHNE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIAaHUPOBAHWE W KOJIMYECTBO YAacOB, OTBOAMMBIX Ha OCBOCHHE KaXJIOW TEMbI y4eOHOTO IMpEeaMeTa
«Xumus» DenepanbHON aganTUPOBAHHONW OCHOBHOM 00pa3oBaTelbHON MPOTpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHUs
00y4Jarouuxcs ¢ 3aJ€pKKOM MCUXUYECKOTO Pa3BUTHUSA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIUM pasnesiom deaepaibHOM
paboueil mporpaMmbl y4eOHOTO TpeaMeTa «XWUMHS» OCHOBHOW 00pa30oBaTelbHONW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus. Ilpu 3Tom OpraHuzanus BIpaBe camMa BHOCUTh M3MEHEHHMS B COJEp)KaHUE W paclpeesieHne y4eOHOro
Martepuaia mo rojaMm oOydeHHs, B MOCIEAOBATEIbHOCTh U3YUEHUSI TEM U KOJIMYECTBO YaCOB HA OCBOCHME KaXIOU TEMBI,
onpeieNIeHne OpraHru3aiuoHHbIX ¢hopM 00ydeHus U T.11. OO0OCHOBAHHOCTH JIAHHBIX U3MEHEHHU ONpeNesaeTcsl BBIOPAaHHBIM
oOpasoBarenbHONM opranuzarnueid YMK, UHIUBUIAYyaIbHBIMU TICUXO(PU3HMUYECKUMH OCOOCHHOCTSIMH KOHKPETHBIX
oOyuatomuxcs ¢ 3[1P, crenenbl0o 0CBOEHHOCTH UMM YYEOHBIX TE€M, PEKOMEHJAIMIMU 10 OTOOpY M ajanTaiuu y4eOHOro
Marepuaia o XUMHUH, IpeAcTaBIeHHbIMU B [[0ICHUTENBHO 3alKCKeE.

TEMaTHYeCKOe IUIaHupoBaHue s oOyuatomuiica ¢ 3IIP: mpeanonaraer ocBoeHHe MPOrpaMMbl B WHKIFO3UBHOM
KJ1acce;

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEAEMIO, BCero 68 4,)
Tembl, OCHOBHOE coaepKaHue OCHOBHbIe BUAbI AeATENIbHOCTU
pacKpbiBalowme gaHHbIi pasgen obyualowmxca

nporpammbil,
M KOZIMYECTBO 4acoB.,
OTBOAUMOE Ha UX U3yYeHUne

Paznen 1.IlepBoHavyaiibHble XUMUYecKre MOHATHsI(20 9)
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Tema 1. XuMus — BaKHas
06J1aCTh €CTeCTBO3HAHUSA U
NPaKTU4eCKOH JesaTeIbHOCTH
yeJioBeKa

(54)

[IpesmeT xuMUK.* PoJIb XMMUHM B ®U3HHU YesI0BeKa. XUMUS B
cucTeMe HayK. MeTo/ibl TO3HAHHUS B XUMHUM.*

Tesa u BemecTBa. PU3nyecKkre CBOWCTBA BEIECTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BelecTBa U cMecd. Crioco6bl
pasjesieHus cMeceil. Pu3nyeckre U XUMUYECKHUE SIBJIEHUS.
[IpU3HAKH U YCJI0BUS IPOTEKAHUSA XMMUYECKUX PeaKLUH.
3HAKOMCTBO € TpaBUJIaMH 6€30MacCHOCTH U IpUéMaMH paboThl B
XUMUYECKOH labopaTopuH.

JleMOHCTpanum

1. JJaGopaTopHOoe 060pyAOBaHHUE.

2. Paznuunble BU/IbI XMMUYECKOM NOCY/ABL.

3. O6pasibl BEUEeCTB.

4. Crioco6rlI paszesieHus cMeced (GUIbTPOBAaHME, BEITAPUBAHUE,
JUCTUILIALMSA, XpoMaTorpadus).

JlaGopaTopHble ¥ MpaKTUYeCKHe paGoThl

Jla6opamopHble onbimbil:

Onucanvie GpU3NIECKUX CBOMCTB BEILECTB.

Pa3zesieHre cMeCH C MOMOLIbIO MarHUTA.

IIpakmuueckue pabombi:

Ne 1. JlJaGopaTopHOoe 060pyJOBaHHE U PUEMBI PAGOThI C HUM.
[IpaBusa 6e3onacHOM paboThl B XUMUYECKOH JTa6OpaTOPHH.
Ne 2. OuncTKa 3arpAsHeHHOW NOBapeHHON conum
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PackpbIBaTh CMBIC/ U3y4yaeMbIX NOHATHH C TOMOLIbIO [IeAarora.

PackpbIBaThb poJib XUMUH B IPUPO/IE U MU3HHU Y€JI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Passin4yaTh YUCTbIE BELECTBA U CMECH; OJHOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PassnnyaTh Pusnveckre U XMMHUYeCcKHe IBJIEHHS C ONIOPOH Ha onpeJeseHus.

OnpefensiTb NPU3HAKU XUMUUYECKUX PEAKIMH U YCI0BUS UX IPOTEKaHUS.

CrneoBaTh NpaBUJIaM N10J1b30BAHUA XUMHUYECKOH NOCYA0H 1 1a60paTOPHBIM
o6opy/i0BaHHEM, a TAK)KE IPAaBUJIaM 06pallieHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUU C HHCTPYKIUSAMH 110 BBIIOJHEHHUIO NPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM I1eiarora.

[I1aHupoBaTb U IPOBOAUTb XUMHUYECKUH 9KCIIEPUMEHT 110 U3YYEHHUIO0 U
ONUcaHUI0 GU3NYECKUX CBOMCTB BelleCTB, CIOCO60B paszie/ieHUs cMecel
BelleCTB 110/, PyKOBOACTBOM Ilefiarora ¢ o6Cy>kieHreM IJ1aHa paboThl.

Vcriosib30BaTh NpH BEINOJIHEHUH Y4eOHBIX 3a/JaHUH U B ITpolLiecce
HCCJIe[0BaTeNbCKOH JlesITeIbHOCTH HayYHO-IIONYISPHYIO IUTEPATYPy
XMUMHUYECKOT0 COJIepKaHusl, CIpaBOYHbIe MaTepHuaJbl, pecypcbl MHTepHeTa noj
PYKOBO/ACTBOM Ilefiarora.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha
MHbOpMaNUI0 U3 Y4e6HMUKA U CIIPABOYHbIX MaTEPUAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3yYeHHbIH NOHATUHHBIHN annapaTt Kypca XUMUH



Tema 2. BemiecTBa
U XMMHYeCKHe peaKnuu
(154)

ATOMBI U MOJIEKYJIBL. XUMHUYECKHE 3JIEMEHTBI. 3HAKH (CUMBOJIbI)
XUMUYECKUX 3/1eMEHTOB. [IpOCThIe U CJIOXKHbIE BEIECTBA.
ATOMHO-MOJIEKYJISIDHOE YYEHHE.

Xumuueckas ¢popmysia. BaeHTHOCTh AaTOMOB XUMUYECKUX
3JIEMEHTOB. *3aKOH MMOCTOSHCTBA COCTaBa BelecTs.*
OTHOCHTeIbHast aTOMHast Macca. OTHOCHUTE/IbHAst MOJIEKYJIsIpHasT
Macca. MaccoBast J10Ji XUMHY€ECKOT0 3JIeMEHTa B COeIMHEHNH.
duznyecKkre U XMMUYECKHE sIBJEHUS. XUMHUYECKask peaKiusl.
[IpU3HAKH U YCJI0BUS IPOTEKAHUS XUMUYECKUX PeaK[HH.
XUMHYeCcKHe YpaBHEHHS.

THbl XHMUYECKUX PeaKIUi (COeAMHEHHS, Pa3/I0KEHHUS,
3aMelleHHs], 06MeHa).

3aKOH COXpaHEHHUs MacChl BEIIECTB.

*M. B. JIoMOHOCOB — y4Y&HBIH-3HIIUKIONEAUCT.*

[emoHcTpauum

dusnyeckue siBJeHUs (pacTHpaHue caxapa B CTYIKE, KUIIEHUE U
KOH/IeHCaLlMsl BOABI U T. [1.).

XvMHYeckue iBJeHUs (ropeHure CBeYH, pa3JioKeHHe caxapa,
B3aMMO/IeCTBUE CEPHOU KUCJIOTHI C XJIOPUIOM 6apHs,

pasnoxkenue rugpokcuga meau(l), B3aumogeiicTBue xenesa c

cepoi, B3anMo/iecTBHE XKese3a ¢ pacTBopoM cost Meau(11)).
OmnBbIT, MITIOCTPUPYIOIUHA 3aKOH COXpPAHEHHUs MacChl.

JNabopaTtopHbie U NpakTUYecKue paboTbl

JlabopaTopHbIE ONBITHI:

[IpuMepnl PU3UUECKUX sIBJIEHUH (TIJIaBJIEHUE BOCKA, TAsSIHUE
JIbAA).

[IpuMepbl XUMUYECKUX SIBJIEHUH (MPOKaMBaHUe MeJHOM
MPOBOJIOKH, B3aUMO/IeiCTBUE MeJia C KHCIOTOM).

Mojiesid aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peakumi

BbluncneHus

— OTHOCUTEJIbHON MOJIEKY/ISIPHOW MacChl BEIECTB;

— MaccoBoOM A0JIM XUMHU4YECKOrI'o 3JieMeHTa I10 (bopmyﬂe
coeHEeHuU.

[IpMMeHSATb eCTeCTBEHHO-HAy4YHble METO/bI I03HAHUSA (B TOM 4uC/Ie
HabJIl0ZieHHe, MO/IeJIMPOBAaHHE, SKCIIEPUMEHT) U OCHOBHbIE OIlepaLuu
MBICJIUTE/IbHON J1eITE/IbHOCTH (CpaBHEHUE, KaacCuPUKaLus) A1 U3yyeHUst
BeleCTB U XUMUYECKUX PeaKIMi ¢ 0MOpoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/ U3yYaeMbIX HOHATHH U 3aKOHOB U IPUMEHATb 3TH NMOHATHUSA
IPY ONMCAHUM CBOKCTB BELECTB U UX IIPEBPALEHHH C 0NOPOH Ha NJIaH U
KJII0Y€eBbI€e CJIOBA.

PazsinyaTh Qr3nyecKre U XUMUYeCKUE SBJIEeHUS, 06bSCHATD UX CYL[HOCTb C TOUYKH
3peHHUs aTOMHO-MOJIEKYJIIPHOTO YYEHHs C ONIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpeiesiTh NPU3HAKU XUMHUYECKUX PeaKIUH, YCI0BUSA UX NPOTEKaHUs.

O6BbACHATD CYLIHOCTb QU3NYECKUX U XUMHUYECKUX ABJIEHUH C TOUKH 3PEHHS
aTOMHO-MOJIEKYJIAPHOTO YY€HHS C UCNI0/Ib30BaHHEM BU3yalbHOH ONOPBI.

KnaccudruypoBaTe XuMHUYeCcKHe peakyH (110 YHUCITy U COCTABY pearupyoliux 1
06pasyoIMxcs BelleCTB) € OIOPOH Ha CXeMBI.

CocTaBaATh GOpMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONIPeJesTh
BaJIEHTHOCTb 110 pOpMyJ1aM BelecTB € ONOPOH Ha aJITOPUTM Yy4e6HbIX
JelcTBUM.

PaccTaBisiTb K03QPUILMEHTHI B ypaBHEHHUSAX XUMUYECKUX PEaKLIMH ¢ OIIOPOH Ha
QJITOPUTM y4eOHBIX 1eICTBUH.

CiiefoBaTh NpaBUIaM I10JIb30BaHNSA XUMHUYECKOH NTOCYI0H U JTabOpaTOPHBIM
060pyI0BaHKEM, a TAKXKE IIPaBUJIaM 00palleHHs C BellleCTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMH T10 BBIIIOJHEHHIO JIJAGOPATOPHBIX XUMHUUECKHUX OIBITOB IO/,
KOHTpOJIEM Me/larora.

Hcnosib30BaTh NpU BHINOJHEHUH yUe6OHBIX 33/JaHUH U B IIpoliecce
UCCJIEI0BATENbCKOM J1eITEIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATYPy XMMHUYECKOTO COJZlepXKaHus, ClIPaBOYHbIE
MaTepHaJibl, pecypcbl IHTepHeTa 110/, pyKOBOACTBOM Iearora.

BricTpanBaTh pa3BEépHYThIE MUCbMEHHbBIE U YCTHbIE OTBETHI C OOPOH Ha
MHbOpPMaIUIO0 U3 yiebHHUKA U CTIPABOYHbBIX MaTEPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN aNapaT Kypca XUMUU

Paszaen 2. BaxxHelIMe NpeACTaBUTEIN Heopranuyeckux Beuiects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
NoHsaTne 06 okcnpax
(549)

Bo3ayx — cMech raszoB. CocTaB Bo3ayxa.

Kucsiopos — 3/1eMeHT U IpOCTOe Belle-

cTBO. 030H — *aJ/l/I0TpoNHas MogupUKaL U KUCA0poaa.™
Haxoxk/JieHue K1uca0po/a B mpupo/ie, Gu3nveckrue U XUMHUUYECKHe
CBOMCTBA (peakuH OKUCJIEHUs], TopeHue). YcioBUs
BO3HUKHOBEHHUS U peKpalleHus ropenus. [loHsaTHE

06 OKcHaax.

*Croco6blI oJIyYyeHUs1 KUCI0pOoa B 1abopaTOpUU U
npoMbinuieHHOCTH.* [IpuMeHeHre kucaopoza. KpyrosopoT
KHCJI0pO/ia B IPHUpO/e.

*TensioBo# 3P PEKT XUMHUYECKON PEAKI[UH, TIOHSITHE O
TEePMOXUMHUYECKOM YPaBHEHUH, 3K30*- U IHJOTEPMUIECKHX
peakuusx.

*ToninBo (HedTH, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
CrocoGbl ero nNpeAoTBpalleHus. YCculeHue IapHUKOBOIO
addexTa, pa3pyiieHre 030HOBOTO CJI0S.*

OemoHcTpauuu

Bzanmogeiictre docdopa, cephl U xxesie3a ¢ KUCI0POLOM
(BO3MOKHO UCH0JIb30BAaHUE BU/IE0O0IBITOB).
OnpepesieHye cofepxaHUs KUCI0PO/Ja B BO3AyXe.
OnbITHL, AEMOHCTPUPYIOLHE YCI0BUS BOSHUKHOBEHUS U
MpeKpaleHHUs TOpPeHUsl.

Na6opaTopHbie U NpakTUYeckue paboTbl
JlabopaTOpHBIH OIBIT:
O3HaKOMJIeHHE C 06pa3LaMu OKCHAOB.

[IpakTHyeckas pabora:
Ne 4. [TosriyyeHUE KUCI0POAA, U3YUEHUE €r0 CBOUCTB.
BbluncneHus

— MOJ'leKyJ'IHpHOﬁ MacCChbl KHCJIOPOJAa ¥ 030HA HAa OCHOBaHUH
aTOMHOM MacCbl XMMHUY€ECKOI'0 3JIEMEHTa
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PackpbIBaTh CMBIC/ MU3y4yaeMbIX HOHATHH U IPUMEHATb 3TH NOHATHUS IPU
ONKCaHUH CBOMCTB BELLECTB U UX IPeBPALleHUH C UCTI0/b30BaHHUEM ONIOPHBIX
CJIOB U KJIHMILE,

XapakTepHU30BaTh (ONUCBIBATH)C ONOPOLL HA NAGH, CXEMY, KPAMKYIO 3anuch
COCTaB BO3/yxa, pu3nyecKue U XU-MUUeCKUe CBOUCTBA KUCI0PO/a, CIIOCOObI
€ro I10JIly4eHHs], IPUMEHEHUE U 3HaYeHHe B IPUPO/IE U XKU3HU YeJIOBEKa.

CpasHusambs peakyuu eopeHust U Med/eHHO20 OKUC/AeHUs C TIPeJiBapUTEbHbBIM
06Ccyx/leHreM NapaMeTPOB CPaBHEHH .

Co6upaTb NPUGOPHI JJI5 TOJIYyYEHUS] KUCI0POa (BBITECHEHUEM BOJBI U
BO3/yxa).

PacrnosHaBaTh ONBITHBIM IIyTEM KHCJI0POJ, 10 KOHTPOJIEM IIeAarora.

Hcnonb30BaTh XMMUYECKYH0 CHMBOJIMKY JIJIS1 COCTaBJIeHHsI GOPMYJI BELECTB,
MOJIEKYISIPHBIX yPaBHEHUH XUMHUYECKUX PeaKIU ¢ yyacTHEM KHCJI0pOJa.

OGBSCHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBathb npaBu/aM 6e30MacHON paGoThI B JIJaGOPATOPUU NPH UCIIOJIb30BAHUU
XMMH4YECKOH NOCyAbl U 060py10BaHMS IO, KOHTPOJIEM I1€JJarora, a TakxKe
npaBuJIaM 00palleHHs! C TOPIOYUMHU BEIeCTBAMU B GBITY.

[I1aHMpOBATh U OCYILECTBJIATh HA MPAKTHKe XMMUYECKHE IKCIIEPUMEHTBI,
HPOBOJUTL HAGJIIO/IEHUS, leJIaTh BBIBO/BI 10 Pe3YJIbTATaM 3KCIEPUMEHTA M0/
PYKOBOACTBOM IleZlarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpynIe.

Hcnonb3oBaTh NpH BINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIeIOBATEIbCKOM J1eITeIbHOCTH HAyYHO-NONYJISPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COZlep>KaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa noz
PYKOBOACTBOM I1eZlarora.

BricTparBaTh pa3BépHyThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
uHdpopManHIo U3 yyebHUKA U CIPABOYHBIX MaTepHasIoB C ONOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh M3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMUMHUH



Tema 4. Bogopoa.
IloHATHE 0 KUCJOTAX U COJIAX
(54)

Tema 5. KosimyecTBeHHBIE
OTHOILIEHHUA B XUMHUH
(449)

Bozopos — 3jieMeHT U pocToe BellecTBo. HaxoxaeHue B
npuposie, GU3NYECKHEe U XUMUYECKHE CBOMCTBA (Ha mpuMepe
B3aMMO/IeHCTBHUS C HEMETA/JIAMU U OKCHJJAMH METAJIJIOB),
MpUMeHeHUe, *crocobbl NoJAydYeHus.*

[ToHATHE O KUCIOTAX U COJSAX.

AemoHcTpauumn

[TonyyeHue, cobupaHue U paclio3HaBaHUE BOAOPOJa.
['opeHue Bogopoa.

B3aumozelicTBHe BOJLOPOAA C OKCUJ0M Me;m[ll).

Na6opaTtopHbie U NpaKkTUYecKue paboTbl
JlaGopaTOpPHBIH OMNBIT:
B3auMogelicTBHE KUCIOT C MeTa/lJlaMH.

[IpakTHyeckas pabora:
Ne 5. [losiyueHue BOJ0pO/ia, U3yuyeHHe ero CBONCTB.
BbluncneHnus

— MOJIEKYJIIPHOW Macchl BelleCTBa HAa OCHOBAHWU aTOMHOM
MacChl XMMHUY€eCKUX 3JIEMEHTOB

KosinuecTBo BeujectBa. MoJib. MoJsisipHas Macca. 3aKoH
ABorazipo. MosisipHbIit 06'bEM ra3oB. PacyéThl Mo XUMHUYECKUM
YPaBHEHHUSIM.

JleMoOHCTpanua

O6p331.[b1 BeleCTB KOJIMYEeCTBOM 1 MoJIb.

Bbluucnenunsn

— 06'béMa, KOJIM4YeCTBa BelleCTBa ra3a 1o ero usBeCTHOMy

KOJIMYEeCTBY BellleCTBa WX 00BEMY;
— 00'bEMOB Ira3oB 10 YPaBHEHHIO PeaKI[MM Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOLIEHU ra30B
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PackpbIBaTh CMBIC/ MU3y4yaeMbIX HOHATHH U IPUMEHATb 3TH NOHATHUS IPU
ONKCaHUH CBOMCTB BELIECTB U UX IPeBpalLieHUH.

XapakTepH30BaTh (ONMUCHIBATH) PU3NYECKHE U XUMUYECKHE CBOWCTBA BOLOPO/a,
CIIOCOGHI €ro MoJiy4eHusl, IpUMeHEHHE C ONI0OPOH Ha IJIaH, KPaTKYIo 3alUCh,
CXeMy.

Co6upaTh NpUGOP /s NOJTYYEeHHsT BOAOPOJA C UCIIO0JIb30BaHUEM BU3YaJIbHOU
OTOpBI

Hcnonb3oBaTh XMMHUYECKYI0 CHMBOJIMKY /LISl COCTaBJIeHHsI GOPMYJI BELECTB,
MOJIEKYISIPHBIX yPAaBHEHU M XUMHUYECKUX peaKIMH ¢ yyacTueM BoZopoja ¢
OIOPOi Ha aJITOPUTM.

CnepfoBaThb npaBusiaM 6e30MacHOi paboThI B 1a60paTOPUH NP UCIOIb30BaHUU
XMUMHUYECKOH NOCY/Ibl M 060pyJOBaHUA N0/, KOHTPOJIEM Te/iarora., a Takxe
npaBuJIaM O06palleHHs] C TOPIOYNMHU BelleCTBAMHU B ObITY

[I1aHUpPOBATh U OCYILECTBAATD HA NPAKTHUKE XUMUYECKHEe 3KCIIEPUMEHTBI,
IPOBOAUTH HAOJIIOIeHHs], ie/IaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa Mo/,
PYKOBO/CTBOM IleJlarora ¢ o6Cy>kieHHeM IJIaHa paboTbl, C UCIO0/Ib30BaHUEM
KJIMLIE.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyIiIe.

[l1aHMpPOBAaTh U OCYLIECTB/ISATh Ha TPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTD HAGJIIO/IeHHS, ieJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa.

YyacTBOBaTb B COBMeCTHOH paboTe B rpymnmne

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSATHUHI U IPUMEHSITh 3TH NOHATHS, a TAaKXKe
M3y4YeHHble 3aKOHbI U TEOPUH /JIs1 PeLleHUs] paCyETHBIX 33/1a4 C IOMOLIbIO
nejarora.

BBIYMCISTD MOJISIPHYIO MacCy BEIECTB; KOJIMUECTBO BELIEeCTBa, 00'bEM rasa,
Maccy BellleCcTBa C oTopoi Ha o6pasel;, Ha GOpMyJIb;

[IpoBOAUTH pacyéThI IO ypaBHEHUSIM XUMHUYECKUX PeaKIMH ¢ 01TOpoi Ha
o6pasel], aJITOPUTM y4eOHBIX 1eCTBUN: KOJIUYeCTBa, 06'bEMa, MacChl BeLeCTBa
10 U3BECTHOMY KOJIMUECTBY, 00bEMY, Macce peareHTOB UM NPOAYKTOB
peaKLuH.

BricTpauBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OOPON Ha UH-
dopmanyio U3 yueGHHUKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaTt Kypca XMMHUH C IOMOLIbIO Nleiarora.



Tema 6. Boga. PacTBopbl.
IousAaTHE 06 OCHOBAHUAX

(54)

Bo,qa, €e COCTaB, CTpOEeHUE, MOJIEKYJIBI. duznyeckue CBOUCTBA

BO/IbIL. *AHa/IM3 U CUHTE3 — MeTOAbl U3Yy4YEeHHA COCTaBa BOI[I:I."<

XuMuYecKre CBOHCTBa BO/JbI

(pa3110>KeH1/1e, peaKnuu C HaTprueM, OKCUAO0M KaJiblJUd, OKCUAO0M

cepsl V.

CoctaB ocHOBaHHH. [IoHATHE 06 UHANMKATOPAX.

*Bosa kak pacTBopuTesb.* PacTBophl *PacTBopUMOCTb
BelllecTs B Boge.*

*HachblleHHbIe U HEHAChIILeHHbIE pacTBOpPLL * MaccoBas 1014
BelllecTBa B pacTBOpeE.

JIb TB B B IIpH U B )KHM3HHU YeJI0BEKa. TOB T
*Po aCcTBOPO oje JKU3 ejioBeka. Kpyrosopo

BO/IbI B IpUpo/ie.* 3arpsisHeHre NPUPOAHBIX BoJ. OxpaHa
Y 0YMCTKa NPUPOJHBIX BOJ.

AemoHcTpauumn

JJ1IeKTPOJIN3 BOJbI; CHHTE3 BOAbI; B3aUMOJI€HiCTBYE BOAbI C
meta/uiamu (Na, Ca) (BO3MOXHO MCII0/Ib30BaHUE
BHU/IEOMaTePHUAJIOB).

PacTBopeHMe BelecTB € pa3JIMYHOH PacCTBOPUMOCTHIO.
HccnenoBaHre pacTBOPOB KUCJIOT U LieJIoYel ¢ HOMOLIbIO
HWHJMKATOPOB.

NabopaTtopHbie U npakTU4ecKkue pabortbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/IeHHE PAaCTBOPOB C ONpeeJEHHON MaccOBOM
JloJ1ell pacTBOPEHHOTrO BelllecTBa.

Bbluucnenus
— C UCII0JIb30BaHHWEM INOHATHUA «MacCoBad A0Jid BelleCTBa B
pacTBOpe»
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PackpbIBaTh CMBIC/ MU3y4yaeMbIX HOHATHH U IPUMEHATb 3TH NOHATHUS IPU
ONMCaHUH CBOWMCTB BEIECTB U UX NPeBpaLleHUH ¢ IOMOLIbIO eAarora.

XapakTepH3oBaTh PU3NYECKHE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISA B IPUPOJHBIX IPOLIECCAX C ONIOPOH Ha IIJIaH U CXEMY.

CocTaBJATb ypaBHEHHUS XUMUYECKHX PeaKIMH C y4acTHeM BOJbI C OTIOPOH Ha
CXeMmy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C 3arps3HEeHHEeM
HNPHUPOHBIX BOJ, CIIOCOGLI OYMCTKU BOJbI OT IPUMece, Mepbl 110 OXpaHe BOJ,
OT 3arpsiI3HeHUs 10CJIe IpeiBaPUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

[I1aHUPOBATDb U OCYLIECTBJIATD HA IPAKTHKE XUMUYECKHE IKCIEPUMEHTHI,
NPOBOAUTb HAGJ/IIOJeHus, ieJIaTh BbI-

BO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA N0/, KOHTPOJIEM Neiarora, ¢
HCIOJIb30BAaHUEM KJIUIIIE.

CrnepfoBaThb NpaBuiaM 6e30MacHOi paboThI B 1a60paTOPUH NP UCIOIb30BAaHUU
XUMHUYEeCKOU Mocy/ibl U 060py0BaHUA 110/ KOHTPOJIEM Nefarora.

[TpoBOAUTE BEIYKC/IEHUS C TPUMEHEHHEM MTOHATHSA «MaccoBas J10J14 BellleCTBa B
pacTBope» c onopoi Ha GOpPMyJIbl.

Hcnosnb30BaTh NpU BHINIOJHEHUH Y4eOHBIX 3aZJaHUH U B IpoLecce
UCCJIeJ0BATEIbCKOM JieTeIbHOCTH HAyYHO-NIONYJISIPHYIO0 JINTEPATypy
XUMHUYECKOTO COZlepKaHUs, CIPaBOYHbIe MaTepHaJibl, pecypchl HTepHeTa
10/} pyKOBOJICTBOM IleZiarora.

BricTparBaTh pa3BépHYThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHbOpPMaAIUIO U3 YYe6HMKA U CTIPABOYHbIX MaTEPUAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3yYeHHbIM NOHATUHHBIHN annapaT Kypca XMMHUH 110CJIe
IpeJBapUTENbHOTO CTPYKTYPHUPOBaHUs MaTepraa



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHn4ecKux
coeJUHEeHU

(114)

Knaccrukanus HeopraHu4eCKUX COeIMHEHHH.

Oxcuppl: cocTas, kaaccuurkalus (OCHOBHbIe, KUCJIOTHBIE,
*aM@oTepHble, Hecosleobpasyolle Ha IpUMepe OKCHAA
yriepoga Il n okenaa asorta ll, HomeHkaatypa. [loayyeHue*
OKCH/IOB (B3anmozelicTBMe C BOAOW, KUCNOTaMM, Lenovamm).
OcHOBaHUSA: COCTaB, Kaaccupukanus (1eg04u 1
HepacTBOpPHMbIe OCHOBAHHS), HOMEHKJ/IAaTypa.

KucaoTsr: cocTa, kjiaccudukanus, HOMEHK/JIATypa, prU3nyecKue
Y XMMUYecKre CBOHCTBa (B3aUMOo/iefiCTBHE C OCHOBHBIMH
OKCHJIJaMH COJISIMU Ha IpHMepe COJITHOM U CepHOM KUCJIOT),
*crnoco6bl nosydeHus.* PsJ; ak THBHOCTU MeTaJLJIOB.

Conu (cpefHUE): HOMEHK/IATYPA, *coCO6bI MoJIyyeHus ™,
B3aMMO/ieliCTBUE COJIEH C MeTa/l/laMH1, KUCJOTaMU, L[eJIoYaMU U
COJISIMHU.

['eHeTHYecKas CBA3b MeXAY KJacCaMU HEOPraHUYeCKUX
coefnHeHul. ['eHeTH4eckue pazbl [loHATHe 06 aMPOTEepHBIX
TUAPOKCHAAX HA IPUMepe [JMHKa U aJIOMUHHUSA. XUMHUYecKue
CBOMCTBA - B3aUMO/eIICTBHE C KUCJOTaMU U Ile09aMH.
PasnoxeHue npu HarpeBaHHUM.

AemoHcTpauumn
06pasibl HEOPraHUYECKUX BELIECTB PA3JIMYHbBIX KJIACCOB.
B3anMozelicTBre pacTBopa CEPHOM KHUCJIOThI C OKCUA0M

megu(ll).

Peakuus HeHTpaaU3anuH.

BbITECHEHME OJJHOT0 MeTaslJla [PyTMM U3 PacTBOpa COJIH.
Na6opatopHbie U NpakTU4eckne paboTbl

JlaBbopaTOpHbIE ONbITHI:

B3anMozielicTBHE KUC/IOT C MeTaJlJIaMU.
[losiyyeHHe HEPACTBOPHUMBIX OCHOBaHH.
B3anMozelicTBIE HEpPaCTBOPHUMBIX OCHOBAaHUH C KMCJIOTaMHU.

Paznoxenue rugpokcuga meau(l1) mpu HarpeBaHum.

[IpakTHyeckas pabora:
Ne 7. PemieHue skcnepuMeHTaJIbHbIX 3a/a4 110 TeMe «OCHOBHbIe
KJIaCChl HEOPTAaHUYECKUX COeJUHEHUN».

Bbluucnenusn
— [0 ypaBHEHHUSIM XUMHUYECKUX peaKIUi

OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COCMHEHUH 110 ITa0JIoHy.
CocraBiieHHUE CX€M CTPOCHUS OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAUHEHUN Ha
OCHOBE OTIPE/IENIEHHUSI.

CocraBienue GpopMys OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COCANHEHHH M Ha3bIBAaHHE
HX TI0 MEXyHapOAHOH U TPUBHANBEHOI HOMEHKJIAType C HCIIOIb30BaHUEM
OTIpeAeNeHNs ¥ TaOIHIBI PACTBOPHMOCTH.

KrnaccugunupoBanne n3ydaeMbIX BEIECTB M0 COCTABY U CB0LCHEaM C OIIOPOH Ha
OTIPEENICHHUS, CXEeMBI M TAOJIHILy PaCTBOPUMOCTH.

CocraBieHne TaOJIHIbI TeHETHUECKNX PSIOB M cXeMBblI «I eHeTHdyecKkast B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAUHEHUI» IO/ PyKOBOJICTBOM II€Aarora.
[IporHo3upoBaHKe CBOMCTB BELIECTB HA OCHOBE OOLIMX XUMUYECKUX CBOMCTB
M3YUYCHHBIX KJIAaCCOB, I'PYIII BEUIECTB, K KOTOPBIM OHU OTHOCATCA C UCITI0JIb30BAHUEM
cxeMsl «I'eHeTHYeCcKast B3aHMOCBSI3b OCHOBHBIX KIIACCOB HEOPTaHHIECKUX
COeIMHEHMID» 110]] PYKOBOJCTBOM MEJarora.

CocraBieHe MOJNEKYJIIPHBIX YPaBHCHUM peakluil, WIUTIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBa U3y4YEHHBIX KIIACCOB U CHOCOObI NOYYeHUs BEIECTB N3yIEHHBIX KIAaCCOB,
IpyI, a TaKXkKe NOATBEPKAAIOIINX TeHeTUYECKYIO B3aUMOCBSI3b MEXly HUMHU, C
0I10poii Ha BepOAIBHYIO CXEMY B Ka4eCTBE 3pHTEIILHON OIOPHI.

CocTaBieHne MOJIEKY/SIPHBIX YPaBHEHUH peakLuii o cXeMaM ¢ NpeaBapUTENbHbIM
o0CyKIeHHeM BBIOOpa pearupyroLuX BeIeCTB.

Brruucnenue 1o ypaBHEHUSIM XUMHUECKUX PEAKIUN KOIHIEeCTBa, 00bEMA, MacCh
BEIL[ECTBA IO KOIMUYECTBY, 00BEMY, Macce peareHTOB MIIH IPOAYKTOB PEaKIUH 10
ANTOPUTMY.

[InanupoBaHue U OCYILECTBICHUE HA IPAKTUKE XUMUYIECKOI0 SKCIIEPUMEHTA 1
HaOJIOJIEHUS MO/l PYKOBOJICTBOM YUHTEIISL.

®dopMynupoBaHue BIBOIOB 10 PE3YJIbTaTaM SKCIEPUMEHTa C UCII0JIb30BaHUEM
OTIOPHBIX CIIOB.

DopMynupoBaHHE ¢ MOMOLIBIO NEJArora 1 BbINOJIHEHHE MPaBUII 0e3011aCHON paboThI B
1ab0paTOpHH MPH MCHOIB30BAHUU XUMHIECKOH MOCYABI M 000pyJ0BaHMSI.
Hcnionp30BaHue IpH BBINOIHEHUN YUeOHBIX 3aaHUN U B IpoIecce
HCCIIEI0BATENILCKON 1eATEIbHOCTY HAyYHO-IIONYJIIPHOU JINTEPATYPbl XUMUYIECKOTO
coJiepKaHus, CPaBOYHBIE MAaTepHAIIBI, pecypchl FIHTepHeTa, ocyIecTBICHNE BEIOOpa
07l PyKOBOJICTBOM TI€arora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(popMaIMIo U3 ydeOHUKA U CTIPABOYHBIX MaTEPHANOB, TPAMOTHOE HCIIOIb30BaHUE
H3y4YEeHHOTO MOHATUIHOTO anmapara Kypca XMMHHU C HCIIOIb30BaHUEM ILIaHa,
OTIOPHBIX CJIOB, AITOPUTMA.

Pasaen 3. [lepuoauyeckuii 3aKkoH U [lepuoauyeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /. . MeHaeneeBa.
CtpoeHue aTOMOB. XuMHYecKas CBA3b. OKMC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 4)
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Tema 8. NepuoaunyecKnii 3aKoH u
Nepuognueckas cucrema
XUMUYECKUX 3/IEMEHTOB

0. U. MeHpene-eBa. CTpoeHune
atoma (7 4)

[lepBble MONBITKU KAAaCCUPUKALUU XUMUYECKHUX 3J1EMEHTOB.
[ToHsAITHeE O rpyNNax CXOJHbIX 3JIeMEeHTOB (1eJI0YHble U
1leJI04HO3€eMeJIbHble MeTallJlbl, FaJIOTeHbl, UHEPTHBIE rasbl).
*JJ1IeMeHThbl, KOTOpble 06Pa3yOT

aMmboTepHbIE OKCUABI U THIPOKCHBL*

[lepuoanyeckuit 3akoH u [lepuoau-yeckas cucrteMma
XMMHUYecKux 31eMeHTOB /I, . MeHpesieeBa. [lepuogpl, rpymnel,
noArpymnnbl. Pusndeckuil CMbICI NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Mepruo/a U IPyIbIL.

CtpoeHue atoMoB. CocTaB aTOMHBIX Azep. *M3oTonbL*
J1eKTpoHbl. CTpoeHHe 3/IeEKTPOHHBIX 060/104€K aTOMOB NePBbIX
20 xuMHYecKUx 31eMeHTOB [leproju4ecKoi cUuCTeMbl

. U. MenpeneeBa.

XapaKTepHCTHKAa XUMHUYIECKOTO 3JIEMEHTa IO ero MOJIOXKEHHUIO B
[Tepuoguueckoit cucreme /I. U. Meneneesa.
*3aKOHOMEpPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJIbIX
MepHOo/I0B U IJIaBHBIX OArPYII B 3aBUCHMOCTH OT aTOMHOTO
(mopsizkoBOro) HOMepa.*

*3naveHue [lepuoandeckoro 3akoHa u [lepuoandeckon
CUCTEMbI XUMHUECKUX 3JIEMEHTOB JIJIs1 Pa3BUTHS HAayKHU U
npakTuku. [I. U. MeHiesieeB — y4éHBIH, Iearor U rpakJjaHuH.*

OemoHcTpauuu

KopoTkonepuoHas v AJMHHONIepUoUAHAs GopMbl
[lepriofnyeckoi cUCTEMBI XMMUY€ECKUX 3JIEMEHTOB

. U. MengeneeBa.

O3HaKoMJIeHHE C 06pa3llaMi META/IJIOB U HEMETAJJIOB.

NabopaTtopHbie U npakTU4ecKkue pabortbl

JlabopaTOpHBI OIBIT:

B3aHMOAeﬁCTBHe TUAPOKCHU/JA IWMHKA C pPaCTBOpPAaMHU KUCJIOT U
neso4ei
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PackpbIBaTh CMBIC/ IEPUOAMYECKOTO 3aKOHA N0/, PYKOBOJCTBOM IleJiarora.

[ToHMMaTb CyLECTBOBAaHUE NEPUOANYECKOH 3aBUCUMOCTH CBOWCTB XMMHYECKUX
3/1leMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeZIMHEHUH OT I0JIOXKEHMS B IEPUOAUYECKON CHCTEME U CTPOEHHS aTOMa C
UCII0JIb30BAHUEM CXeM U TABJIMIL

YcTaHaB/IMBaTh CBSA3b MEX/Y MOJIOXKEHUEM 3JIEMEHTA B IEPUOJUIECKON CUCTEME
U CTPOEHHEM ero aToMa (CocTaB U 3aps/ AApa, o0Liee YUC/I0 3JIeKTPOHOB U
pacnpezie/ieHHe UX 110 3JIEKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHHs CBOMCTB 3/IEMEHTOB U UX COeJUHEHUH MO
rpynnam u nepuogiaM [lepruojuueckoii CUCTEMBI € IOMOLIbIO NeAarora.
XapaKTepHu30BaTb XMMHYECKHE 3JIEMEHTHI IIePBbIX TPEX MepHO/0B, Kajlus,

KaJIbLIMS N0 UX NoJIoXKeHUIo B [lepuoauyeckoii cucteme /[l. . Menzeneena.

CreioBaTh NpaBUJaM 6e30MacHON paboThI B 1IA60PATOPHUU MTPU UCI0/Ib30BAHUHU
XUMHUYeCKOU mocy/ibl U 060pyA0BaHUSA N0 KOHTPOJIEM Iefiarora.

BricTpanBaTh pa3BEépHYThIE NMCbMEHHbBIE U YCTHbIE OTBETHI C OOPOH HA
nHdopMalHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0J1b30BaTh U3yYEHHbIH NOHATUHHBIN allapaT Kypca XMMHUU [0CJIe
CTPYKTYpPHUPOBaHUs MaTepHaJsa C UCI0/Ib30BaHUEM KIIHLIE.

Hcnosb3oBaTh NPU BINOJHEHUH Y4e6HbIX 33laHUH TEKCTHI y4eGHMKa [0CIIe
CTPYKTYpPHUPOBaHUs MaTepHaJa, CllpaBouHble MaTepuaJbl ([lepuouveckyto
CHCTEMY XMMUYECKHX 31eMeHTOB /I. Y. MeH/ieieeBa, TabJIMIy pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHMM U COJIeH B BOJIE, 3JIEKTPOXUMHYECKUH Psi/i HANPSHKEHUH
MeTaJJIOB).

Hcnonb3oBaTh NPU BbINOJHEHUH Y4eOHbIX 33laHUH U B Ipoliecce
UCCJIeI0BATE/IbCKOM J1eITeIbHOCTH HAy4HO-NIONY /ISIPHYIO JINTEPATYPY
XMUMHUYECKOT0 COJIePKaHusl, CIpaBOYHbIe MaTepHaJlbl, pecypchbl MHTepHEeTa MOz
PYKOBOACTBOM Ilefiarora



Tema 9. Xumunueckasn cBasb.
OKucnutenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkLuumn
(84)

9 KJIIACC

*JJIEKTPOOTPULIATENBHOCTL* aTOMOB XUMHUYECKUX 3JIEMEHTOB.
XuMmuyeckasi cBs13b (MOHHasl, KOBaJIEHTHAs MOJIIpHast U
KOBaJIeHTHas1 HeloJIIpHast).

CTeneHb OKUCIEHUS.

OKHCIUTENbHO-BOCCTaHOBUTeNbHBIE peakuuu (OBP). [Ipoueccs
OKHCJIEHHS U BOCCTaHOBJIEHHUS. OKUCJIUTENN U BOCCTAHOBUTEIH.

AemoHcTpauumn
OKHCIUTENBHO-BOCCTAaHOBUTE/IbHbIE PEAKLIUU: TOPEHUE,
peakuuu pa3JioKeHUsl, COeJUHEHUS

(2 u B HEmeNMt0, Bcero 68 4,)

PackpbIBaThb CMbIC/I U3y4aeMbIX OHATHH N0J PYKOBOACTBOM NeAarora.

OnpezeisiTh BUJ XUMUYECKOH CBSI3H B COEJMHEHHUH C HCIOIb30BaHUEM CXEM.

Omnpefie/isiTh CTEIIeHb OKUCIEHHUST XUMUUECKOT0 31eMeHTa o GopMyJie ero
CoeJMHEHMUsI C UCIOIb30BaHUEM aJITOPUTMA.

OnpezensiTh 3JIeMEHT (BeleCTBO) — OKUCJHUTEINb U 3JIEMEHT (BEIeCTBO) —
BOCCTaHOBHTEJIb.

OGBsACHATD CYLHOCTb IPOLIECCOB OKUCIEHUS U BOCCTAHOBJIEHHSI.

CoCTaBJIATh 3/IEKTPOHHBIH GaslaHC € yYETOM YHUCJIa OTAAHHBIX U HPUHATBIX
3JIEKTPOHOB.

CoCTaB/ATh YpaBHEHNE OKUCIUTEIbHO-BOCCTAHOBUTE/BHOM peaKLUH M0
aJITOPUTMY Pa36opa OKUCIUTENTbHO-BOCCTAHOBUTEIBHON peaKLHH.

Vcnosib30BaTh MpH BHINOJHEHUH yYeGHBIX 3aZlaHUH TEKCThI yieGHHKa Nocie

CTPYKTYpPHUPOBaHUS MaTepHaJsia, CIPaBOYHbIE MaTepUaJbl (IEPUOJUYECKYIO
CUCTEMY XMMHYECKUX 371eMeHTOB /I. Y. MeH/iesieeBa, TaGJIUIy pacCTBOPUMOCTHU
KHCJIOT, OCHOBAaHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH PSAJ HaNpsKeHUH
MeTaJJIoB).

Tembl,
pacKpbiBaloLMe faHHbI pasgen
nporpammsl,

M KOIMYECTBO YacoB, OTBOAUMOE
Ha UX u3yyeHune

OCHOBHOE cofepkaHue

OCHOBHble BUAbI AEATENbHOCTU
obyuarowmxcsa

Paspeu 1. BemecTBo M XuMu4yeckue peaknuu (17 4)
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IloBTOpEHUE U YyIJIyGJIeHUE
3HAaHMH OCHOBHBIX pa3/ejioB
Kypca 8 kiacca

(54)

[lepuoguyeckuii 3akoH. [lepuoauyeckas cucteMa XMMUYECKUX
asieMeHTOB /I. . MeHzenieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB XUMHYECKUX 3JIeMEHTOB MEPBbIX TPEX
MepUO/I0B, Kalus, KaJbLU U UX

coeJJMHEHUH B COOTBETCTBUH C MOJIOXKEHHUEM 3JIEMEHTOB B
MepUoANYEeCcKON CUCTEME U CTPOEHUEM HUX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHMYeCKUX BeIeCTB
(MexxyHa-po/iHas ¥ TpUBHAJIbHasH). XMMHYeCKHe CBOUCTBA
BeLeCTB, OTHOCSIIMXCS K pa3JIMYHbIM KJlacCaM HeOpPraHU4YeCKUX
coeJlJMHEHUH, UX FreHeTHYecKasl CBS3b HeOPraHUYeCKHX BellleCTB.
CTpoeHue BelecTBa: BUIbl XUMUYECKOH CBSA3W U TUIIbI
KPHUCTA/UTMYECKUX PEMETOK. *3aBUCHMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus.*

JleMoOHCTpanumn

1. Mozenu KpUCTa/I/IM4eCKUX PelléTOK HeOpraHM4eCcKUX BelllecTB.
2. KopoTkonepuoaHas v JIyIMHHOTIEPUOAHAS GOPMBI
[leproryecKol CUCTEMBI XUMUYECKUX 3JIEMEHTOB

. 1. MeHpeneeBa

XapaKTepu30BaTb XMUMHUUYECKHE 3/IeMEeHThI IEPBbIX TPEX IEPUOAOB, Kalus U
KaJIbLIUs 10 UX NoJ1oXkeHUIo B [lepuouyeckoit cucteme /l. U. MeHiesieeBa ¢
ONOPOY Ha aJITOPUTM.

KnaccudunupoBaTh M Ha3blBaTh HEOpraHUYeCKUE BELeCTBA U3yYeHHbIX
KJIACCOB C OTIOPO# Ha CXeMy, TabJIUIY paCTBOPUMOCTH.

OnuchIBaTh 061111e XMMUYeCKHe CBOMCTBA BelLeCTB pa3/IMuHbIX KJIACCOB,
NOATBEPKAATh CBOWCTBA NPUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMUUYECKUX peaKL Ui c onopoi Ha cxeMy.

OnpeaensiTh BUJ XUMHUYECKOU CBSI3U U THUI KPUCTAJJIMYECKON PelIéTKH
BellleCTBa C OIOPOY Ha CXeMy.

[IporHo3upoBaTh CBOMCTBA BEILECTB B 3aBUCHUMOCTHU OT UX CTPOEHUS NOCse
npeABapUTeNIbHOTO pa3bopa.

BbicTpauBaTh pa3BEépHyThie MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
nHdopManHIo U3 yieGHUKA U CIPABOYHBIX MaTepPHUAJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIH NOHATUMHBIN allllapaT Kypca XUMHH.

Hcnosb30BaTh NpH BHINIOJHEHUH yYeOHbIX 3a/JaHUH U B ITpoLiecce
HCCIeJ0BATENbCKOM AeATENbHOCTH HAYYHO-IONMYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOr0 COZiep>KaHus, CIpaBOYHble MaTepUaJibl, pecypcbl MHTepHeTa
0/l PYKOBOJICTBOM IeJarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTU
XUMMYECKHUX peaKI i
(44)

Knaccudurxanusa XMMU4ecKUX peaKui 10 pa3/IMYHbIM IPU3HAKaM
(Mo yucsy ¥ coOCTaBy YYaCTBYIOLIMX B peaKI[M{ BellecTB, *11o
TeNI0BOMY 3G eKTy, 10 U3MEHEHHUIO CTeNleHeH OKUC/IeHUs
XUMHYECKHUX 3JIeMEeHTOB, 10 06paTUMOCTH, 10 Y4aCTHIO
KaTtaju3aropa).*

*JK30- U IHA0TEPMHUYECKHE peaKIuy, TepMOXUMHUYeCcKue
ypaBHeHUsl. [IoHATHE 0 CKOPOCTH XUMHUUYeCKOH peakuuu. [loHssTHE O
FOMOTeHHBIX U TeTepOreHHbIX peakLusax. [IoHsTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMHUYECKUX peaKUsX. [IoHsATHe 0 XUMHUYECKOM
paBHOBecHH. PaKTOPBI, BAUAIOLINE HA CKOPOCTb XMMUYeCKOH
peakIuy 1 MoJIoKeHHe XUMHUYeCKOro paBHoBecus.*
OKHCIUTEBbHO-BOCCTAHOBUTE/IbHBIE PeAaKIUH (31eKTPOHHBIN
6a/laHC OKHCIUTE/IbHO-BOCCTAHOBUTEJIBLHON PeaKLUH).

JleMOHCTpanumn

1. 3aBHCUMOCTb CKOPOCTH XUMUYECKOH peaKL[UU OT PA3IMYHbIX
$aKTopoB.

2. Bo3gelicTBHe KaTaqM3aToOpa Ha CKOPOCTb XUMUYECKOU peaKIUH.
3. [lpuMepbl HEOOPATUMBIX K 06PATUMbBIX PEeAKIIHH.

4. CMelleHNe paBHOBECUS XUMUYECKON peaKL .

BoeruuciieHust
— KOJIMYEeCTBA BEIIECTBA, 06'bEMA U MacChl peareHTOB WJIH
MPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKHUX peaKLi

PackpbIBaThk CMBIC/ H3y4YaeMbIX IOHATHHI U IPUMEHATb 3TH OHATHUSA NIPH
ONMCAaHUH CBONCTB BELECTB U UX NpeBpalleHU .

KnaccudruypoBaTh XuMHYeCKHE peaKI[UH 110 pa3JIMYHbIM IPHU3HAKAM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIMH OT pa3IMYHbIX
baxkToOpoB Mo/ PyKOBOACTBOM YUUTEIS.

[IporHo3upoBaTb BO3MOXXHOCTH NPOTEKaHUs XUMUUECKHX NpeBpallleHUH B
Pa3/IMYHBIX YCI0BUSX IOC/IE Tpe/BapUTEIbHON PaGOThI.

OnpefensiTb OKUCAUTEb U BOocCTaHOBUTe b B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN 6a/aHC peaKLHH.

[Ipon3BOAUTE BEIYMC/IEHUS 10 XMMUYECKUM YpaBHEHUSIM 110 aITOPUTMY.

BoicTpanBaTb pa3BEpHYThIe IUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOi Ha
nHopMaLHIo U3 y4eOHHKA U CIPaBOYHBIX MaTepHaoB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN aNlapaT Kypca XMMUH T0cCj1e
npe/BapUTeNbHOTO CTPYKTYPUPOBAaHUSA MaTepHaa.

Hcnosb30BaTh NpH BBINOJHEHUH yUeOHBIX 3aJaHUH U B IpoLiecce

HCCJIeZl0BATENbCKOH JIeATebHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COJIePIKaHusl, CIPaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa
H0CJle KOHCYJIbTAlMH C [Ie[aroroM.
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Tema 2. J/1eKTpoIUuTHYECKas
Aucconyanus. XuMu4YecKue
peakuuy B pacTBOpax

(84)

Teopus 3/1IeKTPOJTUTUYECKOH AUCCOLUALINU. JIEKTPOJIUTHI U
Hea3JIeKTPoJIUThL. KaTHOHbBI, aHHOHBL. *MexaHU3M JUCCOoLHaluU
BEIIeCTB C pa3/IMYHbIMU BU/IaMH XUMHYECKOH cBsi3U. CTeneHb
aucconranuu.* CUIbHbIE U C/1a0ble 3JIEKTPOJTUTHI.

Peaknuu HOHHOTO 06MeEHa, yCJI0BUS UX TPOTeKaHus. loHHbIe
ypaBHEHHUS peaKLHii.

XUMHYeCKHe CBOUCTBA KUC/IOT, OCHOBAHHUH U COJIEH B CBETE
npeJCcTaBaeHUl 06 371eKTPOoJIUTUYeCKOH Aucconuanuu. Cpesa
pactBopa. [loHsITHE 0 TUIPOJIH3E COJIEH.

KauecTBeHHbIe peaKL[1 Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJL, HO3U[-, CyIbdaT-, Kap6oHAT-,
cuMKaT-pochaT- aHUOHBI, THAPOKCU/-UOHBI KaTHUOHBI aMMOHUS,
MarHusi, KaJblysl, AIIOMUHUSA, Kesie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX..

JleMOHCTpanumn

JyieKTpUYeCKass IPOBOAUMOCTb PACTBOPOB BEIIECTB; JBIKEHUE
HMOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, UIIOCTPUPYIOLIYE IPU3HAKHU IPOTEKaHUs peaKkui
HOHHOTO 06MeHa.

OmnbITHI IO ONpe/ieJIEHUI0 Cpeibl B pacTBOpax cosiel (xjaopuza
HaTpus, Kap6oHaTa HATPHsI, XJIOPU/IA [IMHKA).

JlaGopaTopHble U NPAaKTUYeCKUE

pa6oTsl

JlabopaTOpHBIN OMNBIT:

Ne8Peakuuy HOHHOr0 06MeHa B pacTBOPAX 3J1€KTPOJIUTOB:
cyabdara meau(Il)

Y 11é/104HM, Kap6oHaTa HaTPUA U COJIAHON KUC/IOTBI, peaKLiUs

HeﬁTpaJ’IHSaL{HH MexAy ripOKCUA0OM KaJiud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peaKLMm Ha MOHbI B pacTBOpeE.

[IpakTHyeckas pabora:
Ne 1. PemmeHue sKkcepuMeHTa/NIbHBIX 3324 110 TEME.

Beruucienus
— M0 YPaBHEHHUAM XUMHUYECKUX peaKIui

PacKpbIBaTh CMBIC/ U3y4aeMbIX HOHSATHH, a TAKXKe CMBICJ TEOPUH
3JIEKTPOJIUTUYECKOU JUCCOLIMAIMH C ONTOPOM HA CXEMBI.

OOBACHATL NPUYHUHBI 3JIEKTPOIIPOBOJ-

HOCTH BO/JHbIX PACTBOPOB C IOMOLIbIO NeIarora.

CocTaBJIATh ypaBHEHHS AVCCOLMALIMY KUCJIOT, IleJIoUel U coJeil, MoHbIe
Y COKpalléHHbIE HIOHHbIE YPAaBHEHHUS] XUMUYECKUX PeaKLMi HOHHOTO
oOMeHa.

[11aHUPOBATH U OCYIIECTB/ISAThH Ha NPAaKTHUKE XUMUYECKHUE IKCIIEPUMEHTHI,
NPOBOJUTH HABJIIOJeHHUS, [1eJIaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIIepHMeHTa
HocJie Ipe/BApUTEIbHON paboThI.

CiieloBaTh NpaBUJiaM 6e301acHON paboThI B JIA60PATOPUU IPH
HCI0JIb30BAaHUH XUMHUUECKOU IOCYA bl U 060pYJOBAHUS N0 KOHTPOJIEM
nejarora.

[Tpon3BOAUTE BEIYHCIEHHUS 10 XMMUYECKUM YPAaBHEHHSIM.

BricTpauBaTh pa3BEépPHYyThle MHCbMEHHbBIE U YCTHBIE OTBETHI C ONTOPOM HA
nHdopManHIo U3 yieOHUKA U CIPAaBOYHBIX MAaTEPHUaIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIH MOHATUHHBIN allllapaT Kypca XUMHUH TocJie
MpeJIBApUTENBHOTO CTPYKTYPUPOBAHHUS MaTepUasa.

Hcnosib30BaTh MpU BbIOJIHEHUHU yUe6GHbBIX 33/JaHUH U B Ipoliecce
HCCIeJ0BATEbCKOH AeATEbHOCTH HAYYHO-IOMYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO0 CO/IeprKaHus, ClIPaBOYHbIE MaTepHaJibl, pecypcbl UHTEepHETa
MocJie KOHCYJIbTALMH C eIaroroMm.

Pa3gen 2. HemeTaibl 4 UX coeAUHeHUA (24 1)
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Tema 3. O61masn
XapaKTepHUCTHUKa XUMHUYECKHX
3s1ieMeHTOB VIIA-rpynmsl.
l'anorens!

(44)

0611as XxapaKTepHUCTHKa rajoreHoB. 0CO6eHHOCTH CTPOEHU S
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe /s HUX CTENEeHH
okuceHus. CTpoeHHe U GU3NYECKHEe CBOMCTBA NPOCTbIX

BellleCTB — rajoreHoB. XUMHYECKHe CBOMCTBA Ha TPUMepe XJI0pa
(B3auMopelicTBHE C MeTa/llaMH, HeMeTa/lJlaMu (BOZOPOJIOM U
Kucjaopozom),*menouyamu™). Xsmoposogopo. CosisiHas KUCIOTA,
XMMHUYeCKHe CBOUCTBA, *nosydeHne®, npumeHeHue. KauecTBeHHble
peakLM{ Ha raJIoTeHU-HOHBbL. */leficTBHeE XJI0pa U XJIOPOBOJOPOAA
Ha OpraHu3M 4YesioBeKa.* BaxkHel1IMe XJIOpUABI U UX HAX0X/AEeHHe B
npUpoJe.

JleMoOHCTpanumu
BueomaTepuasbl: raJlOTeHbl U UX COEJUHEHMS.
06pasbl XJI0PU/IOB.

JlabopaTopHbIe U IPaKTU4YeCKHe PaGoThI
JlabopaTOpHBIN OINBIT:

PacnosnaBaHue XJI0pU/-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TosryyeHUE COJITHOM KUCJIOThI, U3yYeHHe e€ CBOUCTB.

BobluuciieHus
[0 YpaBHEHHUSIM XUMUUECKUX peaKLU.

OGBSCHATD 06IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COeJMHEHU! B Ipe/iesiaX MaJibIX IEPHO/IOB U IVIaBHBIX HOATPYIII
[leproAnYeCcKOi CHCTEMBI XUMHUYECKHX 3IEMEHTOB C YYETOM CTPOEHUST UX
aTOMOB C KCII0JIb30BaHUEM CXEMBI.

XapakTepH30BaTh pU3UUECKHEe U XUMUYECKHEe CBOWCTBA NPOCTHIX BEL|eCTB
raJjoreHoB (Ha NIpUMepe XJI0pa) U CJ0XKHBIX BellleCTB (XJI0pOBOLOPOJa,
XJIOPU/Ia HAaTPHsl), CIOCOGBI UX MOJIyYeHUs], TPUMeHeHHe 1 3HaYeH e B
IPUPOJE U )KU3HU Yes0BeKa 0CJIe CTPYKTYPUPOBaHHUsI MaTepHaa.

OmnpesieIsiTh raJloreHU/-MOHBI B PACTBOPE C UCIOJb30BaHHEM TG/ IHLbI
"XapaKTepHble peaKI[M1i Ha aHUOHBI .

[11aHMpPOBATh U OCYIIECTBJIATh Ha IPAKTHKE XMMUYECKHe SKCIepUMEHTHI,
IPOBOJUTH HAGJIIOEHMS, IeIaTh BLIBOABI 10 Pe3yJIbTaTaM 9KCIepUMeHTa
TH0CJIe IpeiBapUTeNTbHON PaGoThI.

Tema 4. O6mas
XapaKTepUCTHKA XUMHY€eCKHUX
asiemeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuUA (5 4)

061as XapakTepucTUKa 3ieMeHTOoB VIA-rpynnel. Oco6eHHOCTU
CTPOeHUs] aTOMOB 3THUX 3/IEMEHTOB, XapaKTepHbIe [/ HUX CTelleH!
okucseHHs. CTpoeHHe U pU3HYECKHe CBONCTBA MPOCTHIX

BellleCTB — KUCJI0POJa U Cephl.

AnnoTponHble MOAUPHUKALMU KHUCI0PO/A U Cepbl. XKUMHYECKHE
CBOMCTBa cepbl. B3auMogelicTBre c HeMeTalJlaMU - BOAOPOJAOM U
KHCJI0PO/JIOM, MeTa/lJIaMH, KOHILleHTPUPOBAaHHBIMH a30THOW U
cepHo# kucjaoTaMu. CepoBoJi0poj, CTpoeHue, pusndecKue

O6BsACHATD 0611I1e 3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB 3/1eMeHTOB VIA-
IPYyTNIbl U UX COeJUHEHU
C Y4€TOM CTPOEeHHsI UX aTOMOB C OIIOPOM Ha cxeMy "VisMeHeHUe pafinycoB B
noArpynmnax”.

XapakTepu3oBaTb pUsnvecKre
Y XMMU4YecKHe CBOMCTBa IPOCTOro BelllecTBa cephl U eé coeJUHeHUHN
(cepoBoZOpO/Ia, OKCHAOB CEPBI, CEPHON KUCIOTHI, Cy1bYATOB), CIOCOGBI UX
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U XMMHUYECKHe CBOMCTBA (KI/ICIIOTH])IE )44 BOCCTaHOBI/ITeJ'IbeIe). IoJiydeHusd, IpUMEeHeHe U 3Ha4eHHUe B IpUpoJe U >KU3HHU YeJIOBEKa C

OKcUZbI cepbl KaK NPeJCTaBUTENN KUCTOTHBIX OKCUZ0B. CepHast ONOPOH Ha CXeMY U ILJIaH.

KHCJIOTa, GU3HYECKHe U XUMUYECKHe CBOMCTBa (0611e KakK OnpefiessiTh HaIM4YMeE CyJIbGaT-MOHOB B PaCTBOPE.

Npe/iCTaBUTe IS Kacca KUCAOT U *crienuudeckue®), npuMeHeHune. | OGbSCHATD CYLHOCTb 9KOJIOTHYECKUX NPOGJIEM, CBSI3aHHBIX C HepepaboTKON
CepHHCTas KUCJIOTA. coeIMHEHUH cepbl I0C/Ie CTPYKTYPHUPOBAHUS MaTepuUaJa.

*XMMHYecKHe peaKLyy, JieXalile B OCHOBE IPOMBIIIJIEHHOTI'O [11aHMpPOBATb U OCYLIECTB/ISATD HA MPAKTHUKE XUMUYECKHE SKCIIEPHUMEHTHI,
crnoco6a noJiy4yeHust CEpHOM KUC/IOThI. ANapaThl U IPOTeKaIoI1e B HNPOBOJUTD HAGJII0/IeHUS, J1e1aTh BBIBOAbI 10 pe3yJIbTaTaM 3KCIepUMEHTa.
HUX IPOLecchl (Ha MpHUMepe NPOU3BOACTBA CEPHOUN KUCIOTHI).* CiiefoBaTh NpaBUJaM 6e30nacHOM paboThl B J1aG0paTOpUU NpHU

CoJiv cepHOM KHUCJIOTBI, Ka4ecTBeHHas peaKlus Ha cyJibdaT-HOoH. HCI0JIb30BAaHUH XMMHUYECKOH NMOCY/1bl U 060py10BaHUSA N0/, PYKOBO/CTBOM
Haxox/ieHHe cephl U eé coeiMHEHUH B IpupoJe. *XuMHuyecKoe nezjarora.

3arpsi3sHeHHe OKpYXarliel cpe/ibl COe{MHEHUSMH CepBI [Ipon3BOAUTDb BBIYMC/IEHUA 10 XMMUYECKHUM YPAaBHEHUSAM [0 aJIFOPUTMY.
(KuCIIOTHBIE AOXK/H, 3arPsI3HEHNE BO3/lyXa U BOJJOEMOB), CIIOCOObI Hcnosb30BaTh NPY BEINOJHEHUH Y4e6GHBIX 3a/JaHUH TEKCThI y4e6HHUKa,

ero npeAoTBpaIeHus.* crnpaBovyHble MaTepuasbl ([lepuoaryecKyio cuCTeMy XUMUYECKUX

aneMenToB /l. U. MenpeneeBa, TabIULy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHMH U COJIed B BOJE, 31eKTPOXUMUYECKUH pAJ HANPSXKEeHU N
MeTaJlJIOB).

Hcnonb30oBaTh NpU BINOJIHEHUH Y4eOHbIX 33/laHUH U B IIpo1iecce

JleMoOHCTpanum
Kosiiekuuu (BujeoMaTepuasibl): cepa U eé coeJUHEHUS.
O6yr/iiMBaHMe caxapa MoJ AeicTBHeM KOHLIEHTPUPOBaHHOH cepHOU

KHCJIOTBI. -

HCCJIeJ0BATEbCKOM J1esITe/IbHOCTH HayYHO-IOMYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbIe U NPAKTUYECKUE PAGOTHI XMMHYECKOT0 COZlepXKaHus, ClIpaBOYHbIe MaTepUaJibl, pecypchl UHTEpHeTa
JlabopaTOpPHBIE ONBITHI: H0CJIe KOHCYJIbTAlMHU C [IeJarorom

O6GHapy:xeHHUe cyJibPaT-UOHOB.

B3aumogelicTBUe pa36aBaeHHON CEpHON KUCIOTHI C LUHKOM.
BoerunciieHusa

10 ypaBHEHHUSM XMMHUYECKHUX PeaKLUi
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Tema 5. O61masn
XapaKTepHUCTHUKa XUMHUYECKHX
3s1eMeHTOB VA-rpynnel. A3or,
docdop u ux coeguHeHUA
(74)

O611as xapakTepHucTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIsl HUX CTENEHU
OKHCJIEHHUS.

A3or, pacnpocTpaHeHue B IpUpo/ie, PU3NYECKHE U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AmMuak, ero pusnyecKkre 1 XMMUYECKHEe CBOMCTBA, NOJy4eHHe U
npuMeHeHue. Cosiu aMMOHHS, UX PU3HUYEeCKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHe. KayecTBeHHas peakuMs Ha HOHbl aMMOHHUS.
A30THas KUC/I0Ta, eé pu3nyecKrue U XUMUYeCKHe CBOHCTBa (061ue
KaK NpeJACTaBUTEJIs KJlacca KUCJIOT U *cnenuduyeckue®).
*A3oTHCTasA KACI0TA. Mcnosib30BaHME HUTPATOB U COJIeH aMMOHUSA
B KayecTBe MUHEPa/bHbBIX y06peHUi.*

XvMHYecKoe 3arpsi3HeHre OKpY»Kalolleil cpe/ibl COeIMHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPsI3HEHHe BO3/IyXa, TOYBbI U
BO/I0EMOB).

docoop, *annotponHsie Moaudukauu pochopa*, pusnyeckue u
XUMH4YecKHe CBOUCTBaA.

Oxcup pocdopa(V) u dpochopHas kucaoTa, GU3UIECKUe U
XUMUYECKHe CBOUCTBA, *nosyyeHue.* *KauecTBeHHas1 peakLUs Ha
docdaT-moHbL*

*Ucnosnb3oBanue pochaToB B KAYECTBE MUHEPATBHBIX YI00PEHUMI.*
3arpsi3HeHUe PUPOJIHBIX BOI0EMOB pochaTaMu.

JleMOHCTpanumu
Kosnekuuu: pocdop u ux coeuHEeHUsI.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THON KUCJIOTBI C MeJIbIO0.

JlaGopaTopHble U IPaKTH4YeCKue paGoThl

JlaGopaTOpHBIE ONBITHI:

1. BzauMoelicTBHMe coJieli aMMOHHUS C IIEJI0YbIO.

2. 0O3HaKoMJIeHHe ¢ 06pa3aMu a30THBIX ¥ GoCcPOpHBIX yL0OpeHUH.
[IpakTHyeckas paboTa:

Ne 10. [lonyyeHre aMMUaKa, U3y4YeHHE ero CBOUCTB.

BeruuciieHust
110 YpaBHEHHUSIM XUMUUYECKUX peaKLUi

O6bsACHATD 061 Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1IeMeHTOB VA-
IPYIIBI U UX COEJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepHu3oBaTbh pU3HYECKHE U XUMHUYECKHE CBOWCTBA NPOCTHIX BELECTB
asoTa u ¢ocdopa U UX coeJUHEHUH (aMMUaKa, CoJIell aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuza ¢ocdopa(V) u dochopHo# KUCIOTHI,
docaToB), COCOOBI UX MOTYyYEHUS], TPUMEHEHHE U 3HaYEHHE B IPUpOJie
Y ’KU3HH YeJI0BeKa C UCNO/Ib30BAaHHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUA U pocdaT-HOHBI B pacTBOpPE C UCNOIb30BaHUEM
TabuIbl "XapaKTepHble peaKI[Mi Ha KAaTUOHBI U aHUOHBI".

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XK/EHUEM
coeMHeHHUH a3oTa U pocdopa B OKpyKarlel cpese.

[I1aHMpOBATD U OCYILECTBJIATh HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
IPOBOJUTE HAGJIIOJeHHUS, [1eJIaTh BBIBO/BI 110 pe3yJibTaTaM 3KCIIepHU-MeHTa.

CrnesfoBaThb NpaBu/iaM 6e30macHOi paboThI B 1a60paTOPUHU IPU
HCI0JIb30BAHUHM XUMUUYECKOH NMOCYAbl ¥ 060pyJOBaHHUS.

[Ipon3BOAUTD BBIYMC/IEHUS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnosb30BaTh NpH BHINOJHEHUH yYeOHbIX 3a/JaHUH TEKCThI yYeOHUKa,
CIpaBOYHbIe MaTepHUasbl (IEPHOANYECKYIO CHCTEMY XUMHUYECKUX
asieMeHTOB /I. U. MeH/jesieeBa, TaGIULy PAaCTBOPUMOCTH KUCIIOT,
OCHOBAHMH U CoJIe B BOZE, 3JIeKTPOXUMUUYECKUN pAJ HaPSXKEHUH
MEeTaJIJIOB).

Hcnonb30BaTh NpH BHINOJHEHUH yYeOHbIX 3a/JaHUH U B ITpoLiecce

HCCJIeZl0BATENbCKOH JIeATeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOI'0 COJIepPKaHus, ClIpaBOYHbIe MaTepHalbl, pecypcbl MHTepHeTa
110CJIe KOHCYJIbTAIMH C 11eJaroroMm

Tema 6. 0611as XapaKTepuc-
THKa XUMUYECKHUX 3JIeMEHTOB
IVA-rpynmbl.

Yriepoa ¥ KpeMHMH M UX

Yraepop, ajnoTponHble MoaubUKany rpaduT, aamas.
B3aumogeiicTBUE ¢ MeTA/IaMU, HEMETa/VIaMH,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHON KHCJIOTaMH,
pacnpocTpaHeHue B pUpoie, bu3nyeckrue U XUMHUYEeCKHe

O6BACHATH 001IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JieMeHTOB [VA-
IPYIIBI U UX COEJUHEHUN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GpU3NUEeCKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BELECTB
yIJIepo/ia U KPEMHHUS U X COeJMHEHUH (OKCUIOB yTJIepo/ia, YrOJbHOU
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CcoeAUHEeHU cBoiicTBa. Axcopbuus. KpyroBopor yriiepoja B npupoJe. KHMCJIOTBI, KAP6OHATOB, OKCH/IA KPEMHMUS, KPEMHHUEBOW KUCJIOTHI,

(8u) Okcuzbl yriepoja, uX pusndeckue U XMMHUYeCKHe CBOMCTBA, UX CUJIMKATOB), CIOCOOBI UX MOJIyYeHHUs, IPUMeHeHHe U 3HaYeHHe B IPUPOJe
JlelicTBUe Ha KUBble OPraHU3MBbl, I0JIy4YeHHe U IPUMeHeHHe. Y KU3HU YeJlOBeKa.
*JKoJI0rH4YecKre Npo6eMbl, CBI3aHHbIe C OKCUAOM yriaepoaa(IV); OnpenensiTb KapOOHAT- U CUJIUKAT-
rUIoTe3a r7106aJbHOT0 NOTeNJIeHUS KJIMMaTa; IapHUKOBBIH HOHBI B pacTBODe.
addekrt.* O6BACHATD CYLHOCTb 3KOJIOrMYeCKUX P06JIeM, CBSI3aHHBIX C HAX0XKAEHUEM
YrosibHasg KMCJI0Ta U €€ cosy, UX PU3nYecKre U XUMUYeCcKHe YTJIEKHCJIOTO Ta3a B OKPY»KaloLlel cpefie.
CBOMCTBA, 0JIy4YeHHe U IpUMeHeHUe. KauecTBeHHas peakuus Ha WnntocTprpoBaTh B3aMMOCBSI3b HEOPTaHUUECKHUX COeJUHEHUH yTiepoja U
Kap6OHAaT-UOHBL OpraHWYeCKHX BeleCTB N0/, pYKOBOACTBOM YYUTEIA.
*[lepBoHayYaJIbHbIE NOHATHUA 06 OpraHMYeCKHX BellleCcTBaX KaK O [l1aHMpOBaTk U OCYLIECTBAATH Ha NPAKTHKE XUMHUYeCKHe SKCIIepUMEHTHI,
coeJMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. HNPOBOJUTD HAGJIIOI€HUS, [1e/1aTh BbIBOAbI 10 pe3yJIbTaTaM IKCIepUMeHTa
[ToHATHE 0 GHOJIOrMYECKH BaXKHBIX BelleCTBAX: XUPAX, beJIKax, HocJie NpeJiBapuTebHON paGoThl.
yrJjieBoJiax. MaTepuasbHOe eJUHCTBO OPraHUYeCKUX U CsienoBaTh NpaBUaM 6e30MacCHOM paboThI B JIaGOPAaTOPUH NIPH
HeopraHM4eCKHUX COelMHEHUN.* UCINOJIb30BAHUU XMMHUYECKOH NMOCY bl ¥ 060PyA0BaHUA.
*KpeMHU#, ero ¢prsndyeckre U XMMHUYECKHE CBONHCTBA (Ha pHUMepe Hcnosb30BaTh NpH BHINOJHEHUH yYeOHbIX 3a/JaHUH TEKCThI yYeOHUKa,
B3aMMO/IeCTBUA C MeTa/IAMU U HEMETa/lJIaMHU), ToJly4yeHue U cripaBoyYHble MaTepuaJbl ([lepuouyeckyro CHCTEMY XUMHUYECKUX
NMpUMeHEHUE B 3JIEKTPOHUKe.* asieMeHTOB /l. U. MeH/iesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCIIOT,
*CoeMHeHUs KpeMHUs B mpupoJe. O6uue nmpeacTaBieHus 06 OCHOBAHHH U COJIEH B BOJIe, 3JIEKTPOXUMUYECKUH PsiJ| HANPsHKeHUH
okcuzie kpeMHusi(1V) u kpeMHUEeBOM KucaoTe. CUIMKATBI, UX MeTaJIJIOB) MOCJ/Ie KOHCY/IbTAIMHU C IeJaroroM.
HCI0JIb30BaHHE B OBITY, MEAUIIHE, TPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpH BHINOJHEHUH y4eOHbIX 3a/JaHUH U B ITpoLiecce
BakHelile cTpouTe/IbHble MaTepHasbl: KepaMHKa, CTEKJIO, HCClel0BaTebCKOM JlesITeIbHOCTH HayYHO-ONY IS PHYIO IUTEPaTypy
L[eMEeHT, 6eTOoH, eJie306eToH. [Ipo6ieMbl 6e301acHOro XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/bHBIX MaTepHaJIOB B TOBCEAHEBHON nocJie KOHCY/IbTallUU C NeJjaroroM.
KU3HU.*
JleMOHCTpaLuu
Mojeu KpUCTa/IM4ecKUX pelléTOK a/iMa3a, rpaduTa, MOJIeKy bl
dynnepeHa.
Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTtepuasbl: CUJIMKaTHAs NPOMBILLIEHHOCTD.
Mopenu MosieKys1 OpraHUu4ecKHX BelecTB.
JlaGopaTopHble U NPAKTU4YeCKHE PAGOThI
JlaGopaTOpHBIH OTBIT:
KadecTBeHHas peakijys Ha Kap6OHAT-HOH.
[IpakTHyeckre paboThI:
Ne 11. [TosiyyeHue yrjieKMCI0TO ra3a M U3y4eHue ero CBONCTB.
KayecTBeHHas peakiysi Ha KapOOHAT-HOH.
Ne 12, PemeHune akcnnepMMeHTa/lbHbIX 3a7a4 110 TeMe «HeMmeTasibl».
BoerunciieHus
10 YpaBHEHUSAM XMMHUYECKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHOM MacCOBOM j0J1eH.

Paspes 3. MeTa/iibl M X coeguHeHus (20 4)
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Tema 7. O6111e CBOMCTBA
MeTa//IOB
(44)

0611as1 XapaKTEPUCTHUKA XUMHYECKHX 3JIEMEHTOB — MEeTaJlJIOB Ha
OCHOBaHHUH UX M0JI0XKeHUsI B [lepHoaryecKoil cucTeMe XUMHYECKUX
anemeHTOB /I. U. MeHjesieeBa u cTpoeHUs1 aToMOB. CTpoeHUe
MeTaJlJIOB. MeTaslinyecKasi CBsi3b U MeTa/lJIMuecKast
KpUCTLINYecKast peléTKa. JJIeKTPOXUMUYECKHUH psij
HanpshKeHUH MeTasoB. PU3nUecKue U XUMHYeCKHe CBOUCTBA
MeTaslJ10B. ¥*06111e CII0CcOGbI OTyYeHUs MeTalI0B. [IoHATHe 0
KOPPO3UH METALJIOB U OCHOBHBIE CIOCOObI 3aLUThI OT KOPPO3HH.
CnyiaBbl (CTasb, YYTYH, AIOPATIOMUHUH, 6pOH3a), UX IPUMeHeHHe B
OBITY U IPOMBIILJIEHHOCTH.*

JleMoOHCTpanumu

O3HaKoMJIeHHe ¢ 06pa3LiaMy MeTaJlJIOB U CIJIABOB, UX
$U3NYEeCKUMH CBOHCTBAMU.

Mogenu KpUCTa/UTMYeCKUX PELIETOK METAJIJIOB.
BujieoMaTepurasibl: KOpPO3Usl METAJIOB.

JlaGopaTopHbIe U NPAKTUYECKUE PAGOTHI

Jla6opaTOpHBIE OTBITHI:

0O3HaKOMJIeHHE C 06pa3liaMU CIJIaBOB METAJIJIOB.

3aBUCUMOCTB CKOPOCTH PeaKLMH MeTaJl/1a C KUCIO0TOH OT PUPOJbI
MeTaJLa.

BobruucieHus
— I10 ypaBHEHUSIM XUMHUYECKUX peaKLUi, eCiu OMH U3 peareHTOoB
COZIEP>KUT IPHUMeCcH

PackpbIBaTh CMBIC/ U3y4YyaeMbIX IOHATUN U IPUMEHSATb 3TH IOHATUS NIPU
OINMCaHUU CBOMCTB BellleCTB U UX MpeBpalleHU.

O6BsACHATDH 0611I1e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
MeTaJIJIOB U UX COeJUHEHUM € yUETOM CTPOEHUS UX AaTOMOB.

XapakTepHU30BaTh CTPOEHHE METAJJIOB, 001e GU3NUeCKHEe U XUMUYECKHEe
CBOMCTBa MeTaJlJIOB.

XapakTepu3oBaTh 061He CIOCOODI MOJIYYEeHHsI META/JIOB IOCIe
CTPYKTYpUPOBaHUs MaTepuasa.

CyieloBaTh NpaBUJiaM 6e30NacHON paboThI B J1JA60PAaTOPUU PH
HCI0JIb30BAaHUH XUMHUUYECKOU MOCYAbl U 060pyJOBaHUS.

[Ipon3BOAUTH BEIYMCIEHUSA [10 XMMUYECKUM YPaBHEHUSM.

Hcnosb30BaTh MpH BHINOJHEHUH yYeOHbIX 3aJaHUH TEKCThI y4eOHUKa,
cpaBoYHble MaTepuasbl ([leproAYecKy0 CHCTEMY XUMUYECKUX
asneMmeHTOB /. U. MeHzeneeBa, Tab My paCTBOPUMOCTH KUCJIOT,
OCHOBAHMH U COJIeN B BOJZE, 3/1eKTPOXUMUUYECKUN psAJ HAPSXKeHUH
MeTaJlJIOB).

Wcnosb30BaTh NpH BBINOJHEHUWU YYeGHBIX 33JJaHUH U B ITpoliecce
HCCIeI0BATEbCKOH AeATEbHOCTH HAYYHO-IOMYJIAPHYIO JIUTEPATYPY
XUMUUYECKOTO COZepKaHUs, CIIPaBOYHbIe MaTepUabl, pecypcel UHTepHETA
MocJie MpeIBapUTENbHON KOHCYJIbTALMH C IIearoroM

40




Tema 8. BaxkHeiIue
MeTaJLJIbl U X COeIMHEeHUA
(164)

[llenounbie meTasibl. [losoxkeHue B [lepuonyeckoi cucteMe
XUMHUUYecKux 3yeMeHTOB /|. . MeHzeieeBa, CTpOeHE aTOMOB.
HaxoxxJieHre B mpupo/e.

du3snyeckre U XUMUYECKHE CBOUCTBA (Ha pUMepe HATpUs U
Kasus). OKCHUJbI ¥ TUPOKCU/BI HATPUS U Kanus. [I[puMeHeHne
I1€JIOYHBIX META/IJIOB U UX COEJUHEHHH.

[llesiouHO3€MeIbHBIE META/JIbI MaTHUH U KaJbIUH, CTpOEHHE
atoMmoB. [losioxkeHue B [leproiuyecKo cUCTeMe XUMUYECKUX
asiemeHTOB /I. . MeHeneeBa. HaxoxaeHue B npupose.
dusnyeckue ¥ XUMUYECKHE CBOMCTBA. BaxkHeMH1Ive coefUHEeHUs
Kasblus (OKCHA, TUAPOKCH, COTH). *)KECTKOCTH BOJIBI M CITOCOGBI
eé ycTpaHeHUs.*

Anromunuii. [lonoxenue B [leprondeckoit cucTeMe XUMHAY€ECKUX
asiemeHTOB /I. . MeHzeneeBa, cTpoeHre aToMa. HaxoxkeHue B
npupoje. Pusndeckre U XMMHUYeCcKUe CBOMCTBA. AMOTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHIA.

Keneso: coctas, cBoicTBa U nostydeHue. [losoxxeHue B
[leproinyecKol cucTeEMe XUMHUYECKUX 3JIEMEHTOB

. . MenzieneeBa, ctpoeHue aTomMa. HaxoxeHue B npupo/e.
dusnyeckue U XUMUYeCKre cBorcTBa. OKCU/IbI, TUAPOKCH/IBI U COJTH
eseza(ll)

u xese3a(lll).

JleMOHCTpanumu

B3aumozielicTBUe HAaTPHUS C BOJOM.

OkpalrMBaHue MJaMeHH HOHAMU HaTPHsl U KaJlHsl.
OkpalllMBaHHe MJIaMeHU HOHAMU KaJbIIUS.
B3auMoielicTBHe OKCH/Ia KaJIbIIUs C BOJIOH.
BuieomaTepuasbl: TOpeHHe XKejie3a B KUCJI0PO/Je U XJI0pe.

JlaGopaTopHbI€e U MPaKTU4YeCKUe PaGoThI
JlabopaTOpHBIE OTBITHI:

0O3HaKOMJIeHHE € 06pa3LaMy aJIlOMUHUSA U €r0 CIJIaBOB.
AmdoTepHbIe CBOWCTBA THAPOKCH/A ATIOMUHHS.
KayecTBeHHbIe peaKI[M1 Ha MOHBI JKeJie3a.
[IpakTHYecKkre paGoThI:

Ne 13. PeuieHue skcrepuMeHTabHbIX 33/1a4 10 TeMe «MeTasbl».

BbruuciieHus1
10 ypaBHEHUSIM XMMHUYECKHUX peaKL UK.

O6bACHATD 061Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-
METAJIJIOB B IPYMNIaX U UX COEAMHEHUH C yUETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh GU3NIECKHE U XUMUYECKHE CBOMCTBA NPOCTHIX BEIECTB
MeTaJlJIOB U UX CoeJUHEeHUH (OKCHUI0B, TUIPOKCU/IOB, COJIel) ¢ onopoit Ha
CXeMy, CIoco0bl UX MOJIyYeHHs], IPUMeHeHHe 1 3HaYeHUe B IPUPO/IE U XKU3HU
YeJsI0BeKa.

PacnosHaBaThb € MOMOLIBIO KAaYeCTBEHHbBIX PeaKIiMi HOHbI META/JIOB (MarHus,
KaJlbLIMsl, AJIIOMUHUS, IMHKQ, XKeJie3a (2+), xese3a (3+), Meau (2+) ¢
HCII0JIb30BaHUEM TaOJIHIbI "XapaKTepHble peaKIMU Ha KATHOHBI".

[11aHUPOBATh U OCYILECTB/ATD HA NPAKTUKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTD HAGJII0I€HUS, [Ie/1IaTh BbIBOAbI 10 pe3yJIbTaTaM dKCIepUMeHTa.

CnepoBaTthb npaBu/IaM 6e30MacHOM paboThI B JaBOpaTOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOM IOCY/1bl 1 060PY/J0BaHHS.

[Ipon3BOAUTD BBIYMCIEHUS 10 XUMUYECKHUM YPaBHEHHUSAM.

BbicTpanBaTh pa3BEPHYThIe NHUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHGOpPMaMIO U3 y4e6HUKA U CTIPABOYHbIX MAaTEPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUNHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NPU BINOJHEHUH Y4e6GHBIX 33/laHUH U B IpoLiecce
HCCJIEI0BATENbCKOM JIeTENIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COJIepPKaHusl, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
H0CJIe IPe/BaPUTENbHOM KOHCY/IbTALMH C 1€JaroroM

Pasgen 4. Xumusa u okpy:kamwmas cpeaa (3 4)

Tema 9. BemectBa u
MaTepHaJIbl B X)KU3HUA
4Jesi0BeKa

*HoBble MaTepHasbl M TEXHOJIOTHU. BelljecTBa M MaTepuasbl B
MoBCe/JHEBHOM KHU3HHU YesloBeKa. XMMHUS U 37j0poBbe. besonacHoe
HCI0JIb30BAHME BEIeCTB U XUMUYECKUX PeaKLUH B OBITY.

XapakTepHu30BaThb POJIb XMMHUH B Pa3/IMYHbBIX chepax AesTeTbHOCTH JIoJeH,
OCHOBHbI€ BellleCTBa U MaTepHuaJibl, IPUMeHsieMble B )KU3HU COBPEMEHHOTO
4eJioBeKa.
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B4

[IpUpoiHbIE HCTOYHUKH YTJIEBOAOPOLOB (YroJb, IPUPOAHBIHN ras,
HedTb), IPOAYKTHI UX lIepepabOTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

OCHOBBI 3K0JIOTUYECKOH I'PAMOTHOCTH. XMMHUYECKOE 3arpsi3HeHHe
OKpY»Karollel cpesibl (IpesieJIbHO AOMYyCTHUMasi KOHLEHTpalus
BewectB — [1/JK).

PoJib XMMHUH B pellleHUH 3KO0JIOTHYECKUX Tpo6JieM.*

OGBACHATD YCJI0BUS 6€30I1aCHOT0 UCI0JIb30BAHUSA BELECTB U XUMHUYECKUX
peakuuii B ObITY.

AHa/M3MpoBaTh U KPUTUYECKH OLleHUBATb HHPOPMAIMIO O BJIUSHUU
HPOMBILIJIEHHOCTH, CEJIbCKOT0 X03I1ICTBA, TPAHCIOPTA U JIp. HA COCTOsIHUE
OKpY’Kalolllel cpesibl.

YMeTb 0Ka3bIBaTh EPBYIO MOMOLIb IPU XUMUYECKUX 0XKOT'aX U OTPaBJIEHUSX.

[IpyHUMaTDb y4acTHe B 06CYyKJeHUHU IP06IeM XMMUYECKOH U 9KOJOTHYECKON
HaNpaBJIEeHHOCTH, BbICKAa3bIBaTh CO6CTBEHHYIO MTO3ULMIO 110 TpobJieMe U
npeJJlaraTb BO3MOXKHbIE IYTH €€ pellleH!s C ONI0POH Ha HHPOPMaLUIO U3
y4yeOGHHMKA U CIpaBOYHbIe MaTepHasbl, pecypchl HTepHeTa.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HH(POBHIE)
KonTpoabhbie IMpakTnyeckue
n/m TeM MPOrpaMMblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Pa3znea 1. IlepBoHayaibHble XUMHYECKHE OHATHUSA
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 but6mmoreka [{IOK
' MPAKTUYECKOU JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BerectBa 1 xuMuueckue 15 1 bubmuoreka [JOK
' peaximn https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pasnen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [lonsitue 5 bubnmoreka [JOK
' 00 oKkcuIax https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonarue o xucimorax 3 1 bubnunoreka IIOK

H COJIIX
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53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bub6mmorexa [IOK
' OCHOBAHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Utoro mo pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 31emeHToB /. . MenneneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU

[Tepuoanueckuii 3aKOH U

[lepuoanueckas cucrema bu6mmoreka [JOK
XUMHYECKHX dj1eMeHToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma

3.1

XUMHYECKasd CBA3b.
3.2 OKHUCIIUTEIBLHO- 8 2
BOCCTAHOBUTEJIBHBIC PEAKITI

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pasuen 15 bubmorexa [IOK
P https://m.eds00.ru/7f41837¢c
PesepBHOE BpeMst 3 bub6muoreka [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 > >
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9 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undppoBbIe
Ne i/ pad Konrtpouabnbsie IIpakTnueckmue (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHe peaKIUH
[ToBTOpeHue u yriy6ieHne 3HaHui bubnmoreka [JOK
1.1 5 1
OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bu6muoreka [JOK
' peakuii https://m.edso00.ru/7f41a636
DNEeKTPOIIUTUYECKAS TUCCOLIUALINS. bubmmoreka [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUU B paCTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazpeny 17
Paznea 2. HemeTananl 1 HX cOeNHEHHS
21 OO01mas XxapakTepuUCTHKa XUMUYIECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorens https://m.edsoo0.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 aneﬁeHTmf VIAI-)r mimel. Cepa u eé 6 bubmorexa LHOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 3neL;eHT01f VA-Ir) nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynmnsl. Yriepon u 8 1 2 bubsmorexa TIOK

KPEMHHUH M UX COCITUHCHHUS
Wroro mo pazneny 25

Paznen 3. MeraJiibl 1 X cOeIMHEHU S
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but6moreka [JOK

3. Obume cBoiCTEa METAILIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxseiimre Metayuibl 1 UX COSIUHEHUS 16 nggﬁ;fg;gﬁ/l; 112636
Hroro o pasneny 20
Pasnea 4. Xumus n okpykawmas cpega
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 EH6J_IHOTeKa oK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpemst 3 BH6J_IHOTeKa HOK
https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOUYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara udpposbie
Tema ypoka Kontpoubnbsie IIpakTnueckue A ahp
n/n Bcero H3yueHusi o0pa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
1 [Ipenmet xumuu. Poias XuMuu B 5KU3HU 1 Bbu6mmorexa [JOK
yeJjioBeKa. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOMAX MMO3HAHUS B XUMUH 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUN U IPUEMBI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM
4 Yuctele BemecTBa B cMecH. CriocoObl 1 bubmuorexa [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2
5 «1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 bubmorexa HOK
8 . prMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU OBAPEHHOU COJIM )»
bu6mmoreka [JOK
6 ATOMBI H MOTIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
5 XUMHUYECKHUE AIIEMEHTBI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHUE 1 bubmorexa HOK
yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBAa BEILIECTB. 1 bubnnorexa HOK

Xumnueckasi popmyna. BaneHTHOCT

https://m.edsoo.ru/ff0d2eae
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aTOMOB XMMHWYCCKHUX 3JICMCHTOB

OrHOCUTEIbHAA aTOMHAs Macca.

bu6mmoreka [JOK

11
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107191 XMMHAYECKOTO bu6mmoreka [JOK
DJIEMEHTA B COCAMHCHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BeniectBa. MoJib. bubmuoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3ndecKue 1 XUMUYECKHE SIBICHUS. bubmuoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u yciioBUs POTEKAHUS bubnuoreka [IOK
XUMUYECKHUX PEaKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmaecTBa, MacChl
17 BEIIIECTBA 110 YPABHECHUAM XUMHUYECKUX bubmorexa HOK
n N P https://m.edsoo.ru/ff0d5708
peaKmii
Knaccudukanyss XuMHUYECKUX peaKIiii
18 (coe I/IHqG):HI/IﬂH a3JI0KECHUS e bubmorexa HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JJoMOHOCOB — y4EHBIN-
19 SHIUKJIOTISTUCT O60quHeHI/IC u bubmorexa HOK
] . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIis 3HAHUH
20 KontponsHas padora Nel o teme 1 bubnuoreka [IOK
«BemecTBa 1 XUMUYECKHE PEAKLIHID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 BO3 Hy:a Kucnopon — snemeHT u bubmorexa HOK
yxa. pOa https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
99 dusnyeckre U XUMUYECKHE CBOMCTBA bu6nmnoreka [JOK

KHUCJIOpO/ia (peakluu OKUCIIEHUS,
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ropenue). [TonsTue 006 okcuaax

CrniocoOblI Mosty4eHus KUCI0poia B

Bbu6mmorexa [JOK

23 7a00paTOpHUU M MMPOMBIIIUIEHHOCTH. https:/m.edsoo.ru/ff0d497a
[Ipumenenue Kuciaopoaa
TemnoBoii 3¢ ekt XuMuIeckoit

24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHMYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommmBo (HeTh, yroab U METaH).

25 3a ${3H€I—§I/Ie(11;03 o a, CIIOCOOBI lro bubmorexa LLOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
IIpakTuueckas padota Ne 3 1o Teme
26 «IPIOJI eHHUe 1/12061/1 aHHEe KHCIIOPO/ia bubmorexa LOK
- onp poAd, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOMCTBY»

97 Bopopoa — snemMeHT u npocroe bu6mmoreka [IOK
BellecTBO. Haxoxaenue B mpupozae https://m.edsoo.ru/ff0d4dd0

28 dusnyeckne U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bofopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IlonsaTHe 0 KMCIOTAX U COJIAX bubmorexka [JOK

https://m.edsoo.ru/ff0d50d2

30 Cnoco6bl Mosy4eHust BOAOPO/a B bubnnorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
ITpakTuueckas padota Ne 4 110 Teme

31 «l?lon YEHUE U I;061/1 aHHe BOJOpOa bubmorera [JOK

Y 1P AOPOAS, https://m.edso0.ru/ff0d4f42
U3YYEHHUE €T0 CBOMCTB»

39 MomnsipHblii 00bEM Ta30B. 3aKOH bub6numorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Borancienns 00bEMa, KoauyecTBa

bu6mmoreka [IOK
33 BEIIIECTBA r'a3a M0 €ro U3BECTHOMY

KOJINYECTBY BELIECTBA MM 00BbEMY
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Brruuciaenus 006MOB ra3oB I10

34 ABHCHMIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakit . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 DuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacrbllieHHbIS
37 u HI;HaCI)I peHHI)IS aCTBOPBI MH;CCOBaﬂ bubmorexa LIOK
m P Pbl- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o teme
«lIpurorosiieHre pacTBOPOB C bubnnorexa [JOK
38 . . . . .
OIpEeIEeIIEHHON MacCOBOM NOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA
39 Kontponbnas pabota Ne2 o reme 1 bubnuorexa [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuipl: cOCTaB, KiIaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMHUYECKUE CBOMCTBA
41 KI/ICJ'Iy;[HBIX OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIaCCU(UKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6nmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyeHue u XMUMHUYECKUE CBOMCTBA bubnuorexa [IOK

KHCIIOT
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Conu (cpemnue): HOMEHKIIATypa,

46 CHOCOOBI MOJTYYEHU, XUMHUUYECKUE bubmorexa [JOK
N ya > https://m.edso0.ru/00ad9474
CBOMCTBa
[Ipaktruueckas pabota Ne 6. Pemienne
SKCHEPUMEHTAJIBHBIX 33/1a4 110 TEME bubmmorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'eneTnueckas cBsA3b MEXKIY KilacCaMu bubnnorexa [JOK
48 N
HEOPTaHUYECKUX COCIUHECHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 000
Obobmenme u cucTeMaTH3aLMA HAHHI https://m.edsoo.ru/00ad9cb2
KonrponsHas padora Ne3 o teme
50 "OCHEBHHe Kﬂzccm HEOPTraHUYIECKHUX 1 bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COeTUHEHH I
IIepBble NOMBITKY KJIacCU(DUKALIUN
51 xmrf)mqecxnx 3JIEMEHTOB ?IOHSITFII/IG 0 Bubmmorexa OK
) https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOAHBIX DJIEMEHTOB
Ilepnoaudueckuil 3aK0H U
pro bubmuoreka [JOK
52 [Tepuoanueckasi cucTeMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /I. 1. Menaeneera
53 Ilepuonasl, rpymIbl, IOATPYIIIEL Brbmiorexa IJOK
PHOMEL, TPy - HOUPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
anep. N3otomnsl https://m.edsoo.ru/00ada342
CTtpoeHune 3IEKTPOHHEBIX 000JI0UEK
P P . bubnuorexa [JOK
55 aToMOB 3J1IeMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6hc
cuctemsl J. 1. Menpaeneena
XapakTepUCTHUKA XUMHUYECKOI'O
P P bu6nmnoreka [JOK
56 3JIEMEHTA IO €T0 MOJIOKEHUIO B

Ilepnonnueckoit cucreme /1. Y.
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Meunpgeneesa

3nauenue [lepuoamdeckoro 3akoHa st
pa3BuTHA HayKu U npaktuku. /. 1.

bu6nmnorexa [JOK

v
> MenneneeB — y4€HbIN, IEJAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
Pese i ypok. O00011IeHNE
58 CHCTE;T;II/II/I:;ZPHﬂ 3HaHI/II7IIJl / o 1 Bubmrorexa HOK
N H https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kowurponsnas padora Ned o reme
59 «CTTgeHI/IG aT(I))Ma XHUMHYECKAs CBI3b) 1 Bubmiorexa HOK
p . ] https://m.edso0.ru/00adbh486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIIEKTPOOTPULIATEILHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnasg xumuueckas cBA3b Brbmiorexa IJOK
https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossipHas XUMHAYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HeMoNsIpHAS XUMHYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
Bbu6muorexa [JOK
64 Crenienp, oxkncicHms https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edso00.ru/00adb076
66 OKUCINTEN U BOCCTAHOBUTEIN bubmiorexa IJOK
https://m.edsoo.ru/00adb076
Pese i ypok. O0001enne
67 cI/IcTle)11\3/11:;11/11/13:fllplzlil< 3HaHPII>I'IH ngie;e Bubmorexa TOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHYECKas CBS3b)
68 PesepHbIii ypok. O6001IeHHE 1 bubnnorexa [JOK

cucTeMaTu3aIus 3HaHuM
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KUIIACC

Ne
n/n

KoaunuyecTBO 4acoB

Tema ypoka KonTtposbHbie
Bceero
padoThI

Ileproanueckuit 3aK0H.
IIepuonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
Menneneena

3aKOHOMEPHOCTHU B U3BMEHEHUU

CBOMCTB XMMUYECKUX HJIEMEHTOB 1
IIEPBBIX TPEX NIEPUOIOB
Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

Bunpl xuMu4eckou CBSI3U U THIIEI
KPUCTAJUTMYECKUX PELIETOK
KonTponbnas padorta Nel mo teme
«IToBTOpenue u yriayOiaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

IIpakTHyeckne
padoThI

Jara
H3yYeHHUs

DJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [JOK
https://m.edso0.ru/00adb6b6

Bbu6nmnorexa [JOK
https://m.edsoo.ru/00adb7e2

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

Krnaccudukanus XuMruaecKux
peaKLyii o pa3IudHbIM IPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U 1
reTEPOre€HHBIX PEaKLUAX

IToHsATHE O XUMHYECKOM PpaBHOBCCHUMU.
@akTopsI, BIUAIOIINE HA CKOPOCTh

. 1
XUMHUYCCKOU PCAKIIMU U ITOJIOKCHHUC
XUMHYECKOI'0 paBHOBECUA
OXUCIUTEIIBEHO-BOCCTAHOBUTEIBLHEIS 1

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6nmoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [JOK
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peaKkuu

Teopus PAEKTPOAUTHYECKOIN

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

Bbu6mmorexa [JOK

10 mucconuanuu. CUIbHBIE U Cl1a0bIe https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MoHHble ypaBHEHUS PEAKIIUN Bubmzorexa HOK
yp peaxn https://m.edsoo.ru/00add448
XHUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE IIPEACTABICHUI Bubmiorexa HOK
puﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOIHAIIIT
XHMUMHUUYECKHE CBOMCTBA COJIEU B CBETE
13 PEICTaBICHUNA 00 Bubmiorexa IJOK
pel . https://m.edsoo.ru/00add8b2
3JEKTPOJUTUYECKON JUCCOLMAIITN
14 ITonsatue o ruaponnse cojen Brbmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTu3aus bubnnorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
IIpaxkTtnueckas padora Ne 1.
16 <<1£)CIH€HI/IC 3Kcnpe UMEHTAJIbHBIX Bubmzorexa HHOK
P https://m.edsoo.ru/00addbfa
3aga9dy)
KonrponsHas padora Ne2 o reme
17 «BJIZ:E OJ'II/ITI/EICCKaS{ WCCOLIAALINS 1 Bubmaorexa HOK
™ a AL https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
O01asa xapakTepUCTUKA TaJIOTEHOB.
18 XI/II:/[II/IquKI:/Ie CBEﬁCTBa Ha [IpUMeEDpE Bubmzorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoj. ConsHas KUCIOTa,
19 nggqecsng CfS[OfICTBa OJIYUYECHUE br6miorexa IJOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
20 [IpakTuueckas padora Ne 2 o Teme bubnuorexa [JOK

«HOJ’Iy‘ICHI/Ie COJITHOM KHCJIOTHI,
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M3y4yeHue e€ CBOMCTB»

Brruncnenus no ypaBHeHHUIM

Bbu6mmorexa [JOK

21 XUMHUICCKHIX PCAKIIH, CCIIM OZIMH H3 https://m.edsoo0.ru/00ade488
peareHTOB J1aH B U30BITKE

99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnnorexa HOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnorponHbie MOAU(UKALIUH CEPHI.

93 Haxosxnenue cepsl u €€ coeIMHEHUI bubmmoreka [JOK
B IIpUpoJie. XMMHYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopoji, CTpOeHuUE, bubnuorexa [JOK
¢u3nveckre 1 XUMHYECKHE CBOICTBA https://m.edso0.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,

25 (I)I/IBI/I‘II[GCKI/IIG) u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmorexa HOK

’ https://m.edsoo.ru/00adea28

MIPUMEHEHUE
XHWMHWYECKHUE PEAKLUH, JIEKAILUE B
OCHOBE IPOMBIIIUIEHHOT0 crioco0a
MOJIyYEHUS CEPHOI KUCIIOTHI. bu6numorexa [IOK

26
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeibl COEAUHEHUSIMHU
cepbl

97 Brruncnenue maccoBoil 1011 BbIX0OAA bubnuorexa [JOK
MIPOAYKTA pEeaKkLuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepuCcTHUKa 3JIEMEHTOB

28 VA-rpynmsl. A30T, paclipocTpaHEHHE bubnmorexa [JOK
B npupojie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHax, ero Q)H%qucm/le 51 BuGmorexa LIOK

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U

IIPUMEHEHHE

https://m.edso0.ru/00adf004
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[IpakTrueckas padota Ne 3 o Teme

bu6mmorexa [JOK

30 I1
« ovnyquHe AMMHUAI3, H3YTEHHE €T https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCoTa, €€ husnueckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATIbHBIX

32 noOpeHnid. XUMHYECKOe ’ bubmorexa HOK
yAo0p ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHHSIMH a30Ta
®ochop. Okeug dpochopa (V) u

33 Cpocg)o pHa;I Knéln(ci))Ta (b(bI/II)SI/I(‘lez:KI/IC u bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue gochaTo B

34 KaueCcTBe MUHEPAIbHBIX YI00pEHUH. bubnmnorexa [JOK
3arpsi3HEHUE TPUPOTHOMN CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepond, paclpocTpaHESHHE B

35 npu E g (Fl))I/I:;HII)IeCKII)/Ie 1 XUMUYECKHE bubmorexa [JOK

P P A https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxcunsl yriaepojaa, ux pusndeckue u

36 XAMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKHE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCcHIOM yriepona (IV)

37 VYronbHas KUCIOTA U €€ CONu bubmorera [JOK

https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losnydeHue yriekucioro rasa. bub6nuoreka [IOK

KauectBennas peaxius Ha kapOoOHaT-
noH"
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IlepBoHauanbHbIE MOHATUS 00
OpPraHUYEeCKUX BELIECTBAX KaK O 1
COCIMHEHUSX YIIIepoaa

bu6mmorexa [JOK
https://m.edso0.ru/00ae054¢e

bu6mmoreka [JOK

Kpemnuit u ero coeuenmus 1 https://m.edso00.ru/00ae080a

[TpakTrueckas padota Ne 5. Permenue

JKCIIEPUMEHTAIBHBIX 3a/a4 110 TEME 1 1 bubnuorexa [JOK

«Baxwneiinye HeMeTaIbl U UX https://m.eds00.ru/00ae0bf2

COCUHEHUS

KonTponbras padora Ne3 1o Teme

«Ba;KII){eﬁmne ieMeTaJIJ'IBI 1 UX 1 1 bubmorexa LIOK
https://m.edso00.ru/00ae0el8

COCIUHCHHS

OO01mas XxapakTeprucTHKa XUMUIECKUX

3JIEMEHTOB — METAJLJIOB.

Mertannudueckas CBSI3b U 1 bu6mmoreka [JOK

METAUINYECKass KPUCTAJUITMYECKAS https://m.edsoo.ru/00ae103e

pemérka. PU3n4YeCKUe CBOMCTBA

METaJJIOB

XUMHYECKHAE CBOMCTBA METAIJIOB.
DIEeKTPOXUMHUYECKUN P 1
HaIpsKEHUH METaJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156

O61ue cnocoObl MOTy4YeHUS
metauioB. Criasel. Beruucienust mo

YPaBHEHUAM XUMHYECKUX PEAKIIMIA, 1 E;ISS;I;T:CI;;?S/ISO%M%

€CIIM OJIUH U3 PEAreHTOB COIEPIKUT — '

npUMeCH

[TousTHE O KOPPO3UH METAILIOB 1 Bubmiorexa HOK
https://m.edso0.ru/00ae1278

[1len04YHbBIE METANIBI 1 bubnorexa [IOK

https://m.edsoo.ru/00ael14b2
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48 OKcubl ¥ TUIPOKCUBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso00.ru/00ae14b2
49 [lemouHO3eMeTbHBIC METAIIITBI — bubmuoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Bakueiinme coequHEHNU KaJIbIUS bubmaorexa IJOK
https://m.edso0.ru/00ae15e8
51 O06001IeHNEe U CUCTEMATU3ALIHS
3HAHUI
59 JKécTKkoCTh BOJIBI U CIIOCOOLI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTrueckas padota Ne 6 1o Teme
53 ">§éCTKOCTL Boim A METONBI €€ Brbmiorexa IJOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. bu6mmoreka [JOK
>4 AJIIOMUHHT https://m.edso00.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bub6nuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIPOKCUIBI U COJIM JKeje3a bubnnorexa HOK
(IT) u xxene3a (III) https://m.edso00.ru/00ae35e6
58 O0001IeHEe ¥ cCUCTEMAaTU3 AU
3HAHUH
[IpakTnueckas padorta Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnnorexa [JOK
«Baxneimme MeTaIbl U UX https://m.edso0o.ru/00ae3de8
COCIUHCHHS
Breraucienus mo ypaliHeHI/IHM BuGmiorexa LIOK
60 XUMUYECKUX PEAKIUH, €CITH OJUH U3

PCarcHTOB J1aH B H30BITKE HUIIN
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https://m.edsoo.ru/00ae1750

COJIEPKUT NpUMecH. Brruncnenus
MAacCOBOM J0JIA BBIXOJA IIPOAYKTA
peakuuu

O0001IeHrEe ¥ cCUCTEMAaTU3aIUI

61 . 1
3HaHUU
KonrtponsHas padora Ne4 o reme
62 «Baxxnele MeTaIbl U UX 1 1
COEIMHEHHUS»
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MOBCEHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE 1 bubnnorexa [JOK
OKpY>Karolleu cpeabl https://m.edso0.ru/00ae4270
65 Ponps xumuu B penieHnn 1 bubmmorexa [JOK
AKOJIOTUYECKUX TIPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHeIit ypok. O600ICHNHE 1 1 bubnnorexa [JOK
cucTeMaTH3alus 3HaHuU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00011eHNE U 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O00011eHNE U 1 bu6nuoreka [IOK
crucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJLHON TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

1

1.1

1.2

1.3

1.4

HpOBepﬂeMI)Ie NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
Oﬁpa30BaTeﬂbHOI7[ nporpaMmbl OCHOBHOI'O 001mero Oﬁpa3OBaHI/Iﬂ

ITo Teme: <<H€pBOHa‘~IaJII)HI>IC XUMHWYCCKUC ITOHATHUS»

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHUX IIOHATHH: aTOM,
MOJIEKYJId, XUMHUYECKMM DIIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMeECh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTEIIbHAsI AaTOMHass M MOJIEKYJSIpHas Macca, KOJHMYECTBO
BELICCTBA, MOJb, MOJIIPHAs Macca, MAaccoBas [IOJ1 XUMHUYECKOIO
9JIEMEHTa B COEJUHEHUH, MOJSIPHBIH 0O0BEM, XMMHUYECKas peakius,
KiJaccu(uKausl — peakmuid:  peakuu  COSAMHEHHs,  pPeaKkUuu
pa3IoKEHUs,, PEAKUMU 3aMELICHMs, peakuud OoOMeHa, 5K30- U
HHIOTEPMHUUYECKHE DPEaKLUH, TEeIIoBOH 3((deKT peakiuu, pacTBOp,
MaccoBas J10J1s1 BelllecTBa (IIPOLIEHTHAs! KOHLIEHTpallKs) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKUX IOHATHH H
IIPUMEHSATD ITU IIOHATHUS IIPU ONUCAHUM BEIIECTB U UX IIPEBPALICHUI
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJIeHUS (opMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAHEHUS  MAacChl  BEIECTB,

MOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIIAPDHOI'O Y4YCHHSA, 3aKOHa

ABorazapo

1.5

1.6

1.7

OMpeaciiATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

KJIaCCU(UIIMPOBATh XMUMHUYECKHE peakiuu (M0 YHCIy H COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEINIOBOMY 3P (DEKTY)

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl

BCIICCTB
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1.8

1.9

1.10

2.1

2.2

2.3

2.4

BBIYHCIISATH MAcCCOBYIO JIONIFO XMMHYECKOTO JJIEMEHTa Mo (opmyiie

COEIMHEHHS,
BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B pacTBOPE

MPUMEHATh €CTECTBEHHOHAY4YHbIE METOJbl MO3HAaHUs — HaOI0JIeHueE,
U3MEpEHUe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHBIl U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY
pacKpbIBaTh CMBICJII OCHOBHBIX XMMHYECKUX TIOHATUH: OKCHUI,
KHCJIOTa, OCHOBaHHUE, COJIb

OINIpEAEIATh INPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
COEMHEHMH 110 popMysiaMm

KJIaccu(UIMPOBATh HEOPTAaHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA

BCIICCTB pPa3JIMYHBIX KJIACCOB, IOATBEpKAasd OIMCAHHUC IIpHUMEpaMu

MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN

2.5

2.6

2.7

3.1

MMPOrHO3UpPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IMPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHbBIX YCIIOBHUAX

CleloBaTh IpaBUJaM IIOJIb30BaHUS XMUMHYECKOM TMOCyAOd U
1abopaTopHbIM O0OpyAOBaHUEM, a TaKXkKe MpaBuiIaM OOpaIeHUs C
BCIICCTBAMHU B COOTBCTCTBUHU C HUHCTPYKOUAMU 110 BBIIIOJIHCHUIO
71a00PaTOPHBIX XUMHMYECKHUX OIBITOB IO TMOJTYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOrO
BEILIECTBA, INIAHUPOBATh U NPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB IIeo4eid W KUCIOT C TOMOIIBIO

MH/IUKAaTOpPOB (JIAKMYC, (heHOIPTaNCHH, METUIOPAHK U APYTHUE)
MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN peaKkinu

ITo Teme: «llepmommueckunn 3akoH u Ilepuommueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTENBLHO-BOCCTAHOBUTEILHBIE pCakum»

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATHH: SAApO aToma,
ANIEKTPOHHBIM CJIOM aToMa, aTOMHas oOpOuTandb, paguyc aroma,

XUMHUUYCCKasA CBA3b, IMOJIpHAdA WM HCIIOJAPHAsA KOBAJICHTHASA CBA3b,
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3.2

3.3

3.4

3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA
K.]'IaCCI/ICbI/II_[I/IpOBaTI) XHUMHUYCCKUEC JICMCHTHI

OIMCHIBATh M XapaKTepu3oBaTh TaObIuMuHyr QGopmy Ilepuomudeckoit
CUCTCMblI XHUMHWYCCKHUX OJJICMCHTOB: pPa3JIM4aTb IIOHATHUA «TJIaBHAsA
noarpynma (Arpymma)» wu «mnobouHas mnoarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY nepruoabl

packpbeiBath cmblcn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE IIEPUOANYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHX DJIEMEHTOB OT UX I0J0XKeHHus B Ilepuoanueckoi

CUCTEMC

3.5

3.6

3.7

9 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJibTara

1

1.1

COOTHOCUTh  OOO3HA4Y€HHUs, KOTOpbIE HMEIOTCA B  TabiuIe
«Ilepuomuueckass  cuctemMa  XUMHYeCKUx  anemeHtoB .U
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee {HCIIo

AJIEKTPOHOB U PACIIPEIEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

OIpeaciiATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

OTIpeeNsATh BHUJ XMMHYECKON CBS3U (KOBaJEHTHAass W HOHHAs) B

HCOPTaHNUYCCKUX COCIUHCHUAX

HpOBepﬂeMI)Ie NMPEAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
Oﬁpa30BaTeﬂbHOI7[ nmporpaMmbl OCHOBHOI'O oo1ero Oﬁpa30BaHI/lﬂ

IIo Teme: «BermiecTBo 1 XUMHUYECKast peaKkuus»

pacKpblBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHIATHH: pacTBOD,
AJIEKTPOJIUTBL, HEJJIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAs] AMCCOLMALIMS,
peakiuy MOHHOrOo OOMEHa, KaTalu3aTrop, XUMHUYECKOE pPaBHOBECHE,
oOpaTtumble " HeoOpaTuMble peakuuu,
OKHCJIMTEIbHOBOCCTAHOBUTEIbHBIE peakiuy, OKHCIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHME W BOCCTAaHOBIEHHE, aJIOTPOIUS,
aMQOTepHOCTb,  XHUMHUYECKass  CBSI3b  (KOBaJEHTHAas, HWOHHasd,

MeTaJIJII/I‘-IeCKaH), KpUCTaJJIN4CCKasa peméTKa, CIlNIaBbl, CKOPOCTb
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1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUH H

MMPUMCHSATH OTU MMOHATHS ITPU OMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

COCTABJISATh YPABHEHUS DSJIEKTPOJUTHUYECKONW JUCCOLMALMM KHCIOT,
LIEJIOYEH M COJIEH, IOJIHBIE M COKpAILEHHBIE YPaBHEHUs DPEaKLUU

HOHHOIr0 0OMeHa

PaCKpBIBATG CYHNIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKquI

MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX peakIuit
MPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKuu

Ilo temam: «Hemeramnel U UX coeOuHEHHUS» U «MeTamapl U HX

COCAMHCHMUS)

XapaKTepu30BaTh (OMUCHIBATH) O0IUE U CICIM(PUISCKIE XUMUICCKIE
CBOMCTBA TPOCTBIX U CIJIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKLII/Iﬁ

COCTAaBJISITh YPABHCHUA pCaKHHﬁ, NMOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYSCKOM CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

MMPOrHO3UPOBATH CBOIiCTBa BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUUYCCKHX HpeBpaHlCHHfI B Pa3JIMYHBIX

YCIIOBHSIX

cJIeaoBaTh IpaBujiaM II0JIb30BaHUA XHUMHYECKOU HOCYI[OI>'I )41
nabopaTOpHBIM O00OPYJIOBAaHWEM, a TAKXKe IMpaBWIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYUCHHUIO U CO6I/IpaHI/IIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJIUTHh PEaKIHH, MNOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BELIECTB: pACIO3HABATH OINBITHBIM MYTEM XJIOPHI-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cynabdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

3.1

3.2

ITo Teme: «XuMuUsS U OKpYKaKOILIAsl Cpeay

pPacCKpbIiBaTb  CMBICJI  OCHOBHBIX XHMMHYCCKUX MMOHSATHUM: HI[K

BCIICCTBA, KOPPO3UA METAJIIIOB

MNPUMCHATH OCHOBHBIC OICpalun MBICIUTEIBHOMN JACATCIIbPHOCTH —
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aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3aIHnIo,
BBISIBIICHHEC TPUYMHHO-CIICACTBEHHBIX CBSI3€H — I HM3YyYEHHUS
CBOf/'ICTB BCIIECCTB U XHUMHUUYCCKUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHLIC
METO/bl TO3HAHUS — HAOJIOJCHUE, W3MEPEHHUE, MOJCIUPOBAHHE,

AKCIIEPUMEHT (peajbHbI U MBICJICHHbIN)
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IMPOBEPAEMBIE 3JIEMEHTbBI COOEP KAHUA

8 KJIACC

Kon
1

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKAHUA

HepBOHa‘laHBHBIC XUMHUYCCKHUC ITOHATHA

11

1.2

1.3

14

1.5

1.6

1.7

[Ipeamer xumuu. Ponb XMMUM B JKM3HU 4elIOBEKa. XHUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3NUECKUE CBONCTBA BEMIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

[TousaTHe 0 MeTodax Mmo3HaHus B xUMHUA. UncTeie BemecTsa U cMecu. CIiocoObl

paszelieHusl cMecen

ATOMBI M MOJICKYIJIBI. Xumuueckue d1eMeHTbl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG YUYCHUC

Xumudeckasi popMmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOocUTeILHAI aTOMHas macca.
OTtHocuTenbHAsE MOJIEKYIApHAs Macca. MaccoBasi 1011 XUMUYECKOT0 3JIEMEHTa

B COCAMHCHHNU

KomngectBo BemecrBa. Monbs. MomsipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M 4YMCIAa CTPYKTYPHBIX €IMHUIl BemiectBa. Pacu€rel mo Qopmynam

XUMHUYECKHUX COCAUHCHUM

dusnyeckue U XUMHYECKHE SIBICHHSA. XHMHUUYECKas Peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHEeHUs. Knaccupukaus

XUMHYECKUX PeaKIui (COSTMHECHHUS, PA3I0KEHHSI, 3aMEILIeHUs, OOMEeHa)

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYA0H, C MpaBUIaMu
pabotel B JabopaTopur W mpuéMamMu OOpalleHus C J1abOpaTOPHBIM
o0opynoBaHHEM, H3y4Ye€HHE M OMUcaHue (QHU3UYECKUX CBOICTB 00pa3ioB
HEOPraHWYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KHIICHHE W KOHACHCAIUs BOMABI) H
XUMHUYECKHX  (TOPeHHe CBEeYM, MPOKAIMBAHWE  METHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SIBICHUH, HAONMIOJEHUE U ONHMCAHUE
MPU3HAKOB MPOTEKAHWS XUMHUYECKUX peaknuid (pa3joxeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHIOM Oapusi, pas3lioKeHHe
ruapokcuna meau(ll) mpu HarpeBanuu, B3aMMOJIEUCTBHE Kelie3a C PaCTBOPOM

conmu meau(1l), m3yuenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHuTa,
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2.1

2.2

¢uibTpOBaHMe, BHIApUBAHHE, TUCTHIUIALMUS, XpoMmartorpadus), NpoBeneHHUE
OUYMCTKU MOBApEHHOM coM, HAOIIOIEHNE U ONTUCAHKUE PE3YJIbTATOB MPOBEACHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJENen

MOJIEKYJI (IIapOCTEPKHEBBIX )
Baxxuelime npeacTaBuTeId HEOPraHNYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucimopon — »snemMeHT U mpocroe
BemiecTBo. HaxoxkieHue Kuciopona B MpUpPOAE, (PU3NYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kuciopona. CrocoOsbl
NOJY4YeHUs1 KHUCIopoJa B Ja0OpaTOpHMM M HPOMBIIIIEHHOCTH. KpyroBopoT
Kkucaoposa B mpupoje. O30H — auioTponHas MoauduKanus KUCIopoia

TennoBoii 23GHEeKT XUMUIECKON peaKInK, TePMOXUMUYECKUE YPABHEHHS, IK30-

1 SHAOTCPMHUUYCCKUC PCAKIINU. Tonnupo: YroJjib U MCTaH. 3arp;13HeHI/Ie BO31yXa,

yCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIlIeHHe 030HOBOTO CII0sI

2.3

2.4

Bomopon — sneMeHT u mpocToe BemiecTBO. Haxoxnenue Bomoposaa B MpPUPOJE,
¢u3uyecKkie M XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOTY4eHHSI.

Kuciote! 1 com

MounsipHblii 00BEM razoB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

2.8

2.9

dusnyeckre CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBL
HacepimienHble 1 HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTh BEHIECTB B BOJIE.
MaccoBass 1071 BelIeCTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoOJie M B KM3HU uenoBeka. Kpyrosopor
BOJBl B TMpUpOjE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJ

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amMQOTepHbIE) U
HeconeoOpazywomue. Homenknarypa oxcuaoB. Duznyeckne W XUMHUYECKUE

CBOMCTBA OKCHIOB. [lonmydyeHnue okcuaoB

OcnoBanus. Knaccudukanuss ocHOBaHMNA: MIETOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHOBaHMil. DPU3NYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lonyueHne ocHOBaHUM

Kucnotsl. Knaccudpukanust kucinor. Homenkmatypa kucnor. Ousuyueckue u
XHMHYECKHE CBOMCTBa KHCIOT. Psam akruBHoctm MeTammoB H.H. Bbekerora.

ITony4yenue kuciaor

Comu. Homenknarypa coneil. @usznyeckue M XUMHUUYECKHUE CBOMCTBA COJIEH.
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2.10

2.11

ITomy4yenue conen
I'eneTnyeckas CBsA3b MEXAY KJacCaMHM HEOPTraHMYECKUX COCIUHEHUN

XUMHYECKUN  HKCIIEPUMEHT: KAYECTBEHHOE ONpEIEICHUE COAEpKaHUs
KHUCTIOpOJia B BO3AYXe, IMOJIyYeHHE, cOOMpaHue, pacro3HaBaHUE U U3YyYCHUE
CBOICTB KHCJIOPOJa, HAOIIOCHIE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM H
YCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus: TopeHus (moxkapa), 03HaKOMJICHUE C
oOpa3liaMu OKCHJIOB M OINUCAaHWE WX CBOMCTB, TMOJy4YeHHE, COOHMpaHueE,
pacro3HaBaHME W H3Y4YEHHE CBOMCTB BOjOpoa (FOpeHHe), B3auMOJECcTBHE
Bojopoa ¢ okcuaoM menu(Il) (Bo3MOKHO HCTIONB30BaHUE BUEOMATEPHAIIOB),
HaOmo/ieHue o0pa3loB BEHIECTB KOJIMYECTBOM | MOJb, HCClIeJOBaHUE
OCOOCHHOCTEH pacTBOPEHHUs BEHIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO
BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeETaIaMU (HATpUEM H KaJbI[HEeM)
(BO3MOXHO HCIIOJIb30BAaHWE BHUIACOMATEPUATIOB), OMPEIEIECHUE PacTBOPOB
KHCIIOT W IIEJOoYeld C TOMOIIBI0 HWHAMKATOPOB, HCCIEIOBAHUE O0pa3IoB
HEOPraHUYECKUX BEIIECTB pPAa3IMYHBIX KIJIACCOB, HaONIOIEHHE W3MEHEHUs
OKpacKd HWHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEJOYel, H3y4YeHue
B3aumojeiicTBusl okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
MeTaJUIaMH, PeaKIUi HeUTpaIu3aluu, MoJy4YeHUEe HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHWE OJIHOTO MeTajyla JAPYruM H3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIBHBIX 3a/1ay Mo TeMe «BaxxHeHmme Kiaacchl HEOPTraHUYECKHUX

COECIUHEHUN

3.1

3.2

3.3

Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CtpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINHN

[lepBble TIOMBITKM KJIAaCCHU(UKAIIMUM XUMHUYECKHUX 23JieMeHTOB. [loHsaTtne o
rpYIIax CXOJHBIX AJIEMEHTOB (IIENOYHbIE U IIETOYHO3EMENbHBIE METAILIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT am(poTepHbIe
OKCHUJIbI U TUAPOKCHIBI

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XuMU4Ieckux 3nemenTon J1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS hopmbI
[lepuoanueckoit cucrteMbl xuMuueckux adnemeHtoB J[.M. Menneneesa.
Ilepuonbl u rpynnbl. PU3HYECKUI CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Ctpoenne atomoB. CocTaB aroMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
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AJIEKTPOHHBIX 000JI04YeK aTroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepuoanueckoit cucremsl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneena

3.4

3.5

3.6

3.7

3aKOHOMepHOCTI/I HN3MCHCHUA paauyca aTOMOB XHUMHYCCKUX OJICMCHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpyNNaM U MEpUOAAM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHsS Hayku W mnipakTuku. J[.MI. MeHneneeB — y4€HbIi U
rpakJaHUH

Xumuyeckass cBs3b. KoBaneHTHas (TonisipHass ¥ HEMOJSpHAas) CBS3b.

:‘)J'ICKTPOOTpI/IHaTeJ'IBHOCTI) XHMHYECKHX 3J1eMeHTOB. MloHHas CBA3b

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iponeccs

OKHCJICHHMS B BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH

XUMHUUECKUH SKCIIEPUMEHT: M3ydeHHEe OO0pa3lloB BEIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE THUAPOKCHAA LMHKA C PAacTBOPAMH KHCIOT U
LIeJI0YEH, MPOBEICHUE ONBITOB, WIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakiuil (rOpeHue, peakliuu pas3iokKeHUsl, COSTMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BGH_ICCTBO U XUMHYCCKasa pCaKIusi. HOBTOpeHI/Ie

11

1.2

Ilepuoanueckuii 3akoH. Ilepuoanueckas cucrema XuMH4eCKux 3semMeHToB [[. 1.
MenneneeBa. CTpoeHue aTtomMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB
XUMUYECKUX 3JIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsl U HX
COEIMHEHUI B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

CrpoeHne BemiecTBa: BHJAbl XUMHUYECKOM CBS3U. THUNBI KpHUCTaNIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoi cBs3u. Knaccupukanus 1 HOMEHKIaTypa HEOpraHMYeCKHX
BEUIECTB (MEXAYHapoAHas U TpHUBHAJbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMXCSA K pa3IMYHbIM  KJaccaM HEOPraHWYECKUX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMAYECKHX PEaKIUi M0 pa3INYHBIM MpU3HAKaM (110 YHCITY U

COCTaBYy Yy4YacCTBYIOIIMX B pEaKlUU BEILIECTB, MO TEIUIOBOMY 3(ddexTy, 1o
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U3MEHEHUIO CTCIEHEM OKHUCICHHUS XUMHYECKHX 3JIEMCHTOB, IIO O6paTI/IMOCTI/I,
0 y4YacTUIO KaTauu3aTopa). DK30- U OHAOTCPMHYECKHE  PEaKIIHH,

TEPMOXUMHUYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

1.4

[TonsiTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [loHstue o
TOMOT'€HHBIX U F€TepOreHHbIX peakiusix. [IoHaTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTophl, BIMAIOIINE HAa CKOPOCTh XUMHUYECKOW pEeakUUd U II0JI0KEHHE

XUMHUYECCKOI'0 paBHOBECCHUS

1.5

1.6

1.7

2.1

OKHCITUTEITEHO-BOCCTAHOBUTEIIBHBIE pc€aknuuu, BHGKTPOHHBIﬁ OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOMN pCaKknuu. CocraBieHue ypaBHCHI/Iﬁ
OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C HCIIOJB30BaHHCM MCTOOA

AIIEKTPOHHOTO Oananca

Teopust AJIEKTPOIUTUYECKOW TUCCOLMALUU. DJIEKTPOIUTHI U HEDIEKTPOIMTHI.
Karnonsl, aHnoHbl. MexaHU3M AMCCOLUAIMH BEIIECTB C Pa3IMYHbIMH BUAAMU
XUMu4eckoit cBsa3u. Ctenens nucconuanuu. CUIbHBIE U claOble AJIEKTPOJIUTHI.
Peakiun noHHOro oO6MeHa. YCIIOBUS NPOTEKAaHUS peakUuil MOHHOro OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHHMs peakuuid. CBOMCTBa KHCIOT,
OCHOBaHMH H COJIE B CBETE€ TMPEACTABICHUN 00 SJIEKTPOJUTHYSCKOU

AUCCoranuu. KauecTBeHHbIe pCaKuu Ha NOHBI. IlonsaTue o TUApOJIN3C cojieit

XVMMHUYECKUN DSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHM KPUCTAJUIMYECKUX
pPEeETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETauloB (rpadura u
ayMasa), CJIOKHBIX BEILIECTB (XJIOpUAA HATpHs); HCCIEIOBaHHE 3aBHCHUMOCTHU
CKOPOCTH XHMHYECKOM peakluuu OT BO3ACUCTBUS pa3iIMYHbIX (DaKTOPOB;
UCCJIENOBAHUE  DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIMU  KHUCJIOT, IHesno4ed U cojiell  (BO3MOJKHO HCIOJIb30BaHUE
BUEOMATEPHUAJIOB); TPOBEJIEHHE OIbITOB, WJUIIOCTPUPYIOUIMX MPU3HAKU
IPOTEKAHUS peakiii HOHHOro oOMeHa (00pa3oBaHKe OcajiKa, BbIJEIEHHE rasa,
0o0pa3oBaHUE BOJBI); OMNBITOB, HUIIOCTPHPYIOUIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluuil (TOpeHHe, peakiy pasiioKEHUs, COCTUHEHHUS);
pPacro3HaBaHUE HEOPTraHUYECKUX BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX PEaKLIUM

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamis! 1 ux COCAUMHECHUA

OO6mass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneH:n okuciaeHus. CTpoeHue u GU3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa

(B3auMoJIeliCTBHME C MeTallJlaMH, HEeMeTajllaMH, Iejodamu). XIIOPOBOJIOPO.

71



ConsiHast KMCII0Ta, XUMHUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. [leiicTBue
XJIOpPa M XJIOPOBOJOPOAA Ha OPraHW3M dYeJOBeKa. BakHeWinme XJIOpHIbI U UX

HaXOJICHUE B MIPUPO/JIE

2.2

2.3

2.4

2.5

O6mass xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTPOECHMS
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u (pu3nueckue cBOMCTBa
IPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHUCJIOpoZa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOJOPOJ, CTPOECHHUE,
¢usuueckue M XuUMHYeckHe CBOMCTBA. OKCHIBI cepbl KaK MpeACTaBUTEIH
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/ISI/I‘I€CKI/I€ N XAMHYECKHE CBOWCTBa
(oOmue Kak MpeAcTaBUTENS Kiacca KHCIOT U cHeluduueckue). XuMU4YeCcKue
peaxiuy, Jekallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJIyYeHHUs CepHOM
kucaothl. [Ipumenenue. Conn cepHON KHCIOTHI, KayeCTBEHHAsl peakuMs Ha
cynbdat-uoH. Haxoxaenue cepbl U €€ COCIMHEHWA B MPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPY)KAIOLIEH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JTOXKIH,

3arpsI3HECHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €T0 NpeaoTBpaliCeHnud

OOmras xapakTepuUCTHKa 3JIeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHS. A30T, paclipoOCTpaHEHUE B IPUPOJIE,
bu3nUecKkue U XuMU4YecKne cBoricTBa. KpyroBopor azora B mpupozae. AMMHAK,
ero (u3nyeckne W XUMHUYECKUE CBOMCTBA, MOJy4deHHEe M mpumeHeHue. Conu
aMMOHUA, UX (QU3NYECKHe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KadecTtBenHast peakiisi Ha MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ MOJIy4eHHE,
bu3nYecKue W XMMHYECKHE CBOWCTBa (00OmIME Kak MPEICTaBUTENS Kiacca
KUCIOT W crnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX yI0OpeHHi. XuMUUEeCKoe 3arps3HEHHE OKpYXKarolleH
Cpellbl COeTUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3aTPS3HEHUE BO3AYyXa, TTOYBBI

1 BOJIOEMOB)

docdop, amrorpornnbie Moaudukanuu dochopa, PU3NUECKHE U XUMHUIECCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kucinora, ¢(uznyeckue u
XUMUYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue ¢docdatoB B KadecTBe

MHUHEpaJIbHBIX YA00peHU

OO6mas xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTCIICHW OKHCJICHUS.  YTIEpOJd, aJUIOTPOITHBIC
MOIU(UKAIMY, PaAcIpOCTpaHEHHE B MpHPoJEe, (U3NYECKHEe M XHMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoaa,

Hux (1)I/I3I/ILICCKI/IG U XUMHYCCKUC CBOﬁCTBa, JEUCTBUE HaA >KUBEIC OpraHu3MBbl,
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2.6

MOJTyYeHUE U MPUMEHEHHE. DKOJIOTUISCKUE TPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumoresa T1I00aNbHOTO TOTEIUICHHUS KIWMAaTa; IMapHUKOBBIN
sbdekr. YrompHas KHCIOTa U €€ COonM, WX (HU3UYECKHe U XUMHUYECKHE
CBOIiCTBa, monyueHue U HpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEBLCKOM XO3SICTBE

[TepBoHayabHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIAMHEHMSX
yriaeponga (MeTaH, 3TaH, ATWUJICH, AalleTWJICH, STaHOJ, TJIMLEPHUH, YKCyCHas
kuciora). Ux cocraB u xumuyeckoe ctpoeHue. [lonstue o Ouonormuecku
BaXXHBIX BELIECTBAaX: )XHMpaxX, OelIKax, yrieBoJaXx — M HUX pOJU B KU3HU
yejoBeka. MarepuanbHOoe €IMHCTBO OpPraHMYECKMX M HEOpraHMYeCKHX

COEIMHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIYy4YEHUE U
npumenenne. CoenuHeHus kpemHHs B mpupozae. OOmue mpencTtaBieHus: o0
okcuze kpemMHus(I1V) u kpemuueBoii kuciaore. CHUIMKAThI, UX UCIOJIb30BAaHUE B
ObITY, MEIULIMHE, IPOMBIIIJICHHOCTU. BaxkHelre cTpouTeIbHbIE MaTepUabl:
KepaMHKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [IpoGiemsr Ge3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpUajioB B IMOBCEAHEBHON KU3HU

XVUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE OOpa3l0OB HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTBI; MPOBEJIEHNE KaYeCTBEHHBIX PEAKIMHA Ha XJIOPUA-
MOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTPAXKAIOIINE
¢u3nuecKrue U XUMUYECKHE CBOMCTBA TaJIOT€HOB U X COEAMHEHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUATIOB); O3HAKOMJIEHHE € OOpa3laMu XJIOpPHUIOB
(rayloreHu10B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXHO WCIOJIb30BAaHWE BHUACOMATEPUATIOB); HAOIOJEHHWE Tpolecca
o0yrnuBaHuUsl caxapa NoJl JEHCTBHEM KOHIEHTPUPOBAHHOM CEpHOI KHCIOTHI;
W3y4YeHUE XUMHYECKUX CBOWCTB pa30aBJICHHON CEpPHON KHUCIIOTHI, MPOBEIICHUE
KayeCTBEHHON peakuud Ha Ccynb(ar-uoH U HAONMIOJCHHWE TpU3HaKa e¢
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PU3MUYECKHUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUIl (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEpUANOB), oOOpa3laMu
a30THBIX U (ochHOpPHBIX yA0OpEHUH; MolydyeHue, coOMpaHue, paclio3HaBaHUE U
M3Y4YE€HHUE CBOMICTB aMMMaKa; MpPOBEJACHHME KAueCTBEHHBIX pPEAaKIMM Ha HOH
aMMOHUS U (ochaT-uOH M U3yYeHHE INPU3HAKOB HX MPOTEKaHus,
B3aUMO/ICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeNbl0 (BO3MOYKHO

HCIIOJIb30BAaHUE BUJEOMATEPHUATIOB); M3yYEHUE MOJIENed KPUCTaNINYECKUX
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3.1

3.2

3.3

3.4

peméTok anmaza, rpadura, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM
azcopOLUMu pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHUBOTa3a; IMOJy4YeHHE, cOOMpaHMe, pacllO3HaBaHWE W M3YYECHUE CBOWMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiMii Ha KapOoHaT- H
CHIIMKAT-MOHBl M W3yYeHHE IPHU3HAKOB HMX TPOTEKAHUS; O3HAKOMIIGHHE C
MPOAYKIMEH CUIUKATHOM MPOMBIIUIEHHOCTH; PEUICHHE 3KCIEepUMEHTAIbHbIX

3aJ71a4 110 TeMe «BakHenme HeMeTaUIbl 1 UX COETUHEHUI
MeTtanisl 1 UX coeTMHEHU

OO01mas xapakTepruCTUKa XMMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxkeHuss B Ilepumoanueckod cucreme Xumuueckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHHe METAJIIOB. MeTalinuyeckas CBsi3b U
MeTaJUIMUecKasi ~KpUCTaUIMUecKass pemérka. JICKTPOXUMHUYECKHH P

HaHpH)KCHI/Iﬁ MCTAJlJIOB

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTayioB. OO1ue crnoco0bl NOaydeHus
MeTaysioB. [ToHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyryH, AIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B
OBITY U IPOMBILUIEHHOCTH

[llenouynsle MeTayuibl: MosiokeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
sanemenToB JI.M. MeHaeneeBa; cTpoeHHe MX aTOMOB; HaXOXKJIEHUE B MPHUPOJE.
duznyueckre 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus ). OKCHIbl 1
TUAPOKCUBI HaTpus M Kanusa. [IpuMeHeHHMe IIENOYHBIX METauIoB U HUX

COeIUHEHUN

[[lenoyHno3eMeNbHBIE  METaUIbl MarHuii W KajJdblMA: TOJIOKEHUE B
[Tepuoanueckoii cucreme xumuueckux snementoB J[.M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXxOXXJe€HHE B mpupojae. Pusznueckue M XUMHUYECKHUE CBOMCTBA
MarHusi U Kanplusa. Baxueilmme coeAuHEHUs KanblUs (OKCHUI, TUAPOKCHI,

coinn). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

Amomunuit: nonoxkenue B [leproanueckoil CUCTEME XUMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBa; CTpOCHHME aToMa; HaxXOXIAEHUE B mpupozae. Duznueckue u
XMUMUYECKHE CBOWMCTBA AIFOMUHMS. AMPOTEPHBIC CBOICTBA OKCHUJIA U THIPOKCHIA
ATIOMUHUS

Keneso: nonoxenue B [lepuoguueckoil cucreme xumuyeckux snementos J1.1.
MeHeneeBa; CTpO€HHE aTOMa; HaxOoXKJIeHHe B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuubl, THAPOKCUIb U conu kenesa(ll) u

skenesa(Ill), ux cocras, cBOMCTBA U MOJTyYEHUE
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3.7

XUMHUYECKUH SKCIEPUMEHT: 03HAKOMIJIEHHE ¢ 00pa3liaMi METaJJIOB M CIUIABOB,
X (U3MYECKUMU CBOMCTBAMH; H3YyYEHHE PE3yIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCIMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMIMOJICHCTBHSI OKCHJa Kalbllusi W HATpus C BOAOH (BO3MOXKHO
UCTIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIIEIOBAHUE CBOWMCTB JKECTKOW BOJBI;
mpolecca TOpeHHUs JKelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMS KAYECTBECHHBIX PEAKIUN HA HOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HaOJI0/IEHUE M OMUCAaHUE MPOIECCOB OKpAIMBAaHUS TUIAMEHU MOHAMH HATPUS,
Kamusi W Kamblus  (BO3MOXKHO  HCIIONIb30BaHHWE  BUEOMATEPHAJIOB);
uccieoBaHre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHUIA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxHene MeTausl 1

UX COCOUHCHU

4.1

4.2

4.3

XuMHA U OKpYXKarolas cpena

HoBble maTepuansl U TexHosoruu. BemectBa u martepuanbl B MMOBCEAHEBHOU
J)KU3HU 4YeJIOBeKa. XUMHUS U 37I0poBhe. be3omacHoe MCMob30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObiTy. [lepBas momomis Mpu XUMHUYECKUX OXKOTaX H
OTpPaBJICHUSAX

OCHOBBI DKOJIOTHYECKOM IPaMOTHOCTH. XuMugeckoe 3arpsi3sHEHUE
okpyxaromiei cpenst [1/IK. Pons xuMuu B pemieHUH SKOJIOTHUECKUX MPoOeMm.
[IpupoaHble WCTOYHWUKH YTIIEBOJIOPOJOB (Yrojib, TPHUPOAHBIA Tra3, He(dTh),
MPOIYKTHI MX IEpPepabOTKU, MX POJIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHue o0pa3IoB MaTepUaioB (CTEKIIO, CILIABBI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)
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IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMTPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoBaHUS

1

IIpoBepsiemble TpeOOBaHUSA K NIPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTeILHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pasopanust Ha ocHoBe PI'OC

[Ipencrasnenue:

1.1

1.2

O TIO3HAaBa€MOCTH SBJICHUW TMPUPOJbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHUMMUYECKOW HayKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyJabTypbl U IPaKTHYECKOU
JESITENbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN APYTIUX CCTCCTBCHHBIX HAYK

O HAYUYHBIX MCTOJAX IIO3HAHHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIHN HJIA

0OBACHCHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATHHON JAEITeTbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMECHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH HAa JIOCTHIKCHHSIX
XMMHAYECKONH HAyKH, YTO IO3BOJHMT OOYYAIOMMMCS pPacCMaTpPHBATh
XHMHIO Kak cepy cBoelt Oynymieit mpodeccHoHaIbHOM IS TeIbHOCTH
U ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHH KaK MPO(WIBHOTO MpeaMeTa

MIpH [IepeX0/ie Ha YPOBEHb CPEAHETO 00111ero 00pa3oBaHus

BJ'Ia,I[eHI/Ie CHUCTEMOM XWMHWUYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIFOYACT:

2.1

BaKHEHINIME XUMHUYCCKHE IIOHATHSA. XUMUYCCKUM 3JIEMEHT, aToM,
MOJIEKYJla, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPOAHAsE CMECh, OTHOCUTEJIbHBIC aTOMHAasi M MOJICKYJIsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAsS Macca, MOJIIPHBINA
00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peakius, peakiuh COCOUHEHHUS, PEaKIHMU Pa3JIOKEHUS, PpPEaKIUH
3aMeIleHNs, peakuuu oOMeHa, TeruioBoW 3¢ddekT peakmmu, 5K30- U
SHAOTEPMHUYECKUE PEAKIIMHU, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
JJIEMEHTa B COSAMHEHUM, MacCOBast IOJIS U MPOLIEHTHAS KOHIICHTPAIIUS
BEIIIECTBA B PACTBOPE, PO aTOMA, DJICKTPOHHBIN CIIOH aTOMa, aTOMHas
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opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XHMHYECKas! CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETIOJISpHAst
KOBAJICHTHAast ~ CBS3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, WOHHAas, MeTaJUIM4ecKasi,
MOJIEKYIISIpHasi), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIud HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb |
BOCCTQHOBHTENIb, OKHCICHHE W  BOCCTAHOBIICHHE, DJIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKIuy,
CKOPOCTh XMMHYECKOW peakuuu, Karamuzarop, IIJIK, xoppo3us

METaJIJIOB, CILIABBI

2.2

2.3

3.1

OCHOBOIIOJIAralIIfe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUSI MaccChl,
nepuoauyeckuii 3axkoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

CcoCTaBa, 3aKOH ABoranpo

TEOPHUH  XUMHUH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJIUTHYECKON JUCCOIHAITIT
Brnangenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE TPaBUIIBHO UCIIOIh30BATh N3yUEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM umucie MUHEpaJbHBIE YIOOpPEHMS, METAUIbl M CIUIaBHI,
HPOJIYKTHl TepepabOTKHM TNPHPOIHBIX HCTOYHHUKOB YTIJIEBOJIOPOIOB
(yros, mpupoaHoro rasa, He()TH) B OBITY, CEIIbCKOM XO34KCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHHWE 3HAYCHUS JKUPOB, OCIKOB, YTJICBOJOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIIECTB

U XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIIOBECKA M OKPYKAIOUIYIO

MPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

3.4

HAJIMYUE OMbITa PabOTHl C Pa3TMYHBIMH HCTOYHHUKAMH WH(OpMAIUN
Mo XUMUU (HaydyHas M HAYYHO-TIOMYJSpHas JUTepaTypa, CIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHWBAaTh HHGOPMALMIO O BEILIECTBaX, HX

MPpEBpaAlICHUAX u MMPAKTHICCKOM MMPUMCHCHUUN u YMCHHUC

HCIOJIb30BaTh €€ NI pelleHns yueOHO-1103HaBaTEIbHbIX 3314

Bnaagenne ocHoBaMH IIOHSTHHHOTO anrmnapara M CHMBOJIMYCCKOTO
A3bIKaA XMMHH OJI1 COCTaBJICHUA (bOpMy.]'I HCOPraHN4Y€CKUX BCHICCTB,
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YpPaBHEHUN  XMMHMYECKMX  pPEAaKUUH; OCHOBAMHM  XHMHYECKOU
HomeHknatypsl (IUPAC u TpuBHanbHOiN)
YMmenue oOBSACHATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuoguueckoit

CUCTCME C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XMMHUYECKHX DJIJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
3JIEKTPOHOB), PACHPENEICHUEM 3JJIEKTPOHOB 110 DHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAUS U KaJIbIIHS
[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aTtoma, JIEKTPOOTPUIIATENIBHOCTD),
6 MPOCTBIX W CJOXHBIX BELIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpPUOJAX U TJIaBHBIX
MOArpYyNIax) 1 3J€KTPOHHOTO CTPOEHUS aToMa
7 YMeHue kiaccupuiupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaesnsrh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BUJT XMUMHUYECKON CBSI3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTMHEHUSIX
8.3 XapakTep cpebl B BOJAHBIX PACTBOpaXxX BEUIECTB (KUCIOT, OCHOBAHUN)
8.4 OKHCJIUTENIb U BOCCTAHOBHUTEIb
9 YMeHnue xapakTepus3oBath GU3NUECKUE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOX, rpaduT, aaMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaud, MarHHi,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M THAPOKCHIBI
99 MetamoB [-IIA rpynn, amtomunus, menu (II), nunka, xeneza (I u
' II0), oxcuaer yraepona (I u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U MX COJIH)
9.3 IIPOTHO3MPOBaTh U XapaKTEpU30BaTh  CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IPUMCHCHHC BCHICCTB B
3aBHUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAaKIUi, B

10 _
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI
103 WUTIOCTPUPYIONINX XWUMHYECKHE CBONCTBA M3YyYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TCHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYHCIIATh (TPOBOAUTEL PACUYETHI):
111 OTHOCHUTENIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCCOBYIO JIOJIF0O XUMHUYECKOTO DJIEMEHTA B COSTUHCHHUH
11.2 MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM Ta30B
114 [0 ypaBHEHUSM XUMHYECKHX PEAKIUH U HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WIIM IPOIYKTOB PEAKIIAN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAay4YHOTO  TMO3HaHHWS (HAOIIOACHME,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIIESCTB U
' XUMHUYECKHUX SIBJIICHUH; yMeHUEe CchOpMyIHpoBaTh MpoOJieMy U
MPEJIOKUTH IMMYTH €€ peIIeHuUs
192 Oe3omacHOil pabOTBl C XMMHMYECKHMHU BEIIECTBAMH, XUMHYECKOU
' MOCYA0U U TabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy OE€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B TIOBCETHEBHOW >KM3HH, TPaBUIaMH MOBEACHUS B LIESIX cOepeKeHus
123 3JI0pOBbSl U OKPYKAIOLIEH MPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI Ha >KUBBIE OPraHU3MbBI OMPENCIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuuue nmpakTHuecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIINUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 M3Y4YEeHHE U OonmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bI/I3I/I'-IeCKI/IMI/I n XUMHNYECKUMU SABJICHUSAMU, OIIBITHI,
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13.2

13.3

13.4

135

13.6

WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEaKIINil
u3yueHue crnocoOoB pa3eseHus cMecen

MOJIY4CHHUEC KHUCIOpOoAa W H3YUCHUC €TI0 CBOﬁCTB; IOJIYYCHHC
BOAOPOAa U HU3YUCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC YTJICKUCIIOIO T'a3da U

HU3YUYCHHUC €CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUYCHUC CTO CBOMCTB

IIPUTOTOBJIEHUE pAcTBOPOB C ONpPEAEIEHHONM MaccOBOM J0iel

PacTBOPEHHOTO BEILIECTBA

IIPUMEHEHNE MHIMKAaTOPOB (Jrakmyca, METHJIOpAHkKa U
denondranenna) A ONpeAeNeHUs XapakTepa Cpeldsl B pacTBOpax

KHUCJIOT U LIeJIouel

WCCIIEZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB; W3yYCHHUE B3aUMOICUCTBHS KHCIOT C METaJIaMH,
OKCHJIaMH  METa/VIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHHSIMH, COJISIMH; TIOJIy4YeHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJIHOTO MeTajyla JApPYTMM U3  pacTBOpa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

14

141

pelIeHre YKCIEePUMEHTANIbHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX COEIMHEHUI»; «INEKTPOIUTHIECKAS
auccomuanusy; «BaxkHelmne HEMETaUIbl W HX COCOUHCHHS»,

«Baxneimye MeTaIbl M UX COCTUHEHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WLUIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKaHUs peakIii MOHHOTO OOMEHa; KAaueCTBEHHbIE PEakluu Ha
NPUCYTCTBYIONME B BOJHBIX DPAacTBOpax HOHBI: XJOpUA-, OpomHI-,
womua-, cymnbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHHOHBHI,
TMJPOKCHU/I-UOHBI, KATUOHBI AMMOHUS, MarHus, KaJblLusi, aJIFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), UHKA
YmMenue:

NpEACTAaBIATL PE3YJIbTAaTbl SKCIICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATL CBA3U MCIKAY PCAJIbHO HaG.HIO,Z[aeMI:IMI/I XUMHNYCCKHUMU
ABJICHUAMHU U MIpoHeCCcaMu, MPOUCXOAAIINMHA B MAaKpO- U MUKPOMHUPE,

OOBSICHATH MMPHUYNHbI MHOFOO6paSI/I}I BCIICCTB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1

1.1

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

HepBOHa‘{aJIBHBIe XUMHNYCCKHC ITOHATHA

UucTeie BemecTBa u cMecu. CriocoObl pasiesieHus: cMecei

1.2

1.3

1.4

1.5

1.6

ATOMBI © MOJICKYIJIBI. Xumuueckue diieMeHThl. CHMBOILI  XUMHYECKHX

aneMeHTOoB. [IpocThie U cl0XKHbIE BEIIECTBA.
Xumudeckas Gpopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKUX d1eMeHTOB. CTETeHb

OKHCJICHUA

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasdA Macca. Maccosas J0Js1 XUMHUYECKOI'O 3JICMEHTA

B COCAMHCHNU

KonnyectBo BemectBa. Monb. MomsipHass macca. MossipHblii 00bEM ra3os.
B3anMocBs3p KOIu4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
Ou3n4ecKue U XUMUYECKHUE SIBICHUSA. XHMMHYECKass peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

HepI/IO,[[I/ILIeCKI/Iﬁ 3aKOH H Hepﬂozmqecxaﬁ CHUCTEMAa XHUMHYCCKHX OJICMCHTOB

J.U. MenneneeBa. CTpoeHue aTOMOB

2.1

2.2

IIepnonnueckuil 3akoH. lleprnoauyeckas cucreMa XUMUYECKUX 3iieMeHToB J1.1.
Menpeneesa. Ilepuonsl u rpynnsl. GU3HYECKUN CMBICI IOPAIKOBOIO HOMEDA,
HOMEPOB MEepHO/ia U TPYIIIbI dJIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3otomnel. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

IIepnonnueckoii cucremst /.M. Menneneena

2.3

3.1

3aKOHOM€pHOCTI/I B U3MEHCHHU CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBLIX TpéX
nepuoaoB, Kallud, KaJbIUA (paz[I/cha aTOMOB, 3JICKTPOOTPULIATCIILHOCTH,
MCTATIMYCCKUX W  HEMCETATNIMYCCKUX CBOﬁCTB) n ux COG[[I/IHGHPII\/'I B
COOTBCTCTBUM C IIOJIOKCHHECM OJICMCHTOB B HepHOHHHCCKOﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB
Crtpoenue BemiecTBa

Xumnueckass cBsa3b. KoBaneHTHas (moJjisipHass W HEMOJSIpHAsi)  CBA3b.

BJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
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3.2

Meramnueckas CBSI3b
Tunel KpHUCTAJUIMYECKUX PEImETOK (aTOMHAs, WOHHAs, MeTaJInyecKas),
3aBUCUMOCTh CBOWMCTB BEIECTBA OT THIMA KPUCTAJUTMUECKOW PEMIETKH W BHIA

XUMHYECKOH CBSI3U

4.1

Baxwueiimme npeAacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraiuibl u ux

COCIUHCHMNA. MeTannsl 1 uX COCIUHCHUA

Knaccudukammss u HOMEHKIATypa HEOPTaHWUYECKHX COCIMHEHHI: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIe) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM M HEpPacTBOPUMbBbIE OCHOBAHUS);
KUCJIOT  (KHCIOpOACOAepKamue U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCITBIX)

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Ou3n4yeckue M XHUMHYECKHE CBOMCTBAa MPOCTBIX  BEHIECTB-HEMETAIUIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

®u3MYeCcKre W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HATpUs, Kajus, MarHusl U KajJablUs, QJIFOMHHUS, Keje3a. DIEKTPOXUMHYECKHUI

pAI HANPSHKEHUN METaJlIoB

duznueckre ¥ XMMUYECKHE CBOWMCTBAa BOJOPOJHBIX COCIMHEHUN HEMETaJlIOB:
XJIOPOBO/IOPOa, CEPOBOAOPOIA, aMMHAKa

dusnveckre U XMMHYECKHE CBOMCTBA OKCHIOB HemeTamioB: cepel (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). ITonyuenue
OKCHJIOB HEMETAJLIOB

Xumuyeckue cBoiictBa okcuaoB: MetawioB [A—IIIA rpymn, nuuka, menu(Il) u

xenesa(ll, III). I[Tomy4yeHne OKCHI0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBAHMM W aM(OTEPHBIX TUIPOKCUIOB (HA TpPUMEPE
THJIPOKCHIIOB AJTIOMUHHS, JKele3a, IuHKa). [lodydeHwe oOcCHOBaHHWHM W

amM(OTEepHBIX TUAPOKCUIIOB

OO0mue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOIHOW, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, GocopHOii, KpeMHUEBOU, yroiapbHOU. Ocolbie
XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOW W a30THOM KHCIIOT.

HonyquHe KHCJIOT

4.9

4.10

411

OOue xuMu4Yeckue cBoiicTBa cpenHux coiueil. [lomydenune coneit

HonyquI/Ie, CO6I/IpaHI/Ie, pacio3HaBaHue BOAOpOJ4, KHCIOpOJdd, aMMHaAKa,

YTIICKHUCIIOTO Ta3a B JIAb0opaTopuu

[Tonyyenune amMmmHuaKa, CEpHOM M a30THOW KHCJIOT B MPOMBINUIEHHOCTH. O01mue
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412

5.1

5.2

CHOCOOBI TTOTYYEHUS METAJUIOB
['eHeTHUeCKas CBsI3b MY KJIACCAMH HEOPTaHUUECKUX COCTUHCHUI
XUMUYECKUE PEaKIHH

Knaccugukanus XuMHUUECKUX peakuuii M0 pa3InyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLIMU BEUIECTB, MO TemIoBoMy 3¢¢ekrty, 1Mo

W3MEHEHHMIO CTEIICHEH OKHMCICHUS XUMUUECKUX SJIEMEHTOB

TennoBoil 3¢ dexT XMMUUYECKON peakIy, TEPMOXMMUYECKHE YpaBHEHUS. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IqCCKI/IC YpaBHCHUA

5.3

5.4

5.5

OKHCIIUTEIIFHOBOCCTAHOBUTEILHBIC pCaKkuunu. OKHCIUTEIN U BOCCTAHOBHTCIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. QHCKTPOHHLIﬁ OanaHc

OKHCJIUTEIIbHOBOCCTAHOBUTEILHOMN PEAKITUN

Teopust AMEKTPOIUTHUECKON qucconanuu. KaTHoHbl, aHHOHBI. DIEKTPOJIUTHI U
HeaIeKTpoNuThl. CUIIbHBIE U clla0ble AIeKTPoauThl. CTeneHb AUCCOIHAN
Peakiuu wionHOro OOMEHa. YCJIOBHs NMPOTEKAaHUs PEAKIMid MOHHOTO OOMEHa,

ITOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKIIUN

6.1

6.2

6.3

6.4

XuMHA ¥ OKpYyXKarolas cpeaa

Bemectsa u marepuansl B IOBCEIHEBHOM KW3HM 4ellOBeKa. besomacHoe
WCIIOJIb30BAHNE BEIIECTB M XWMHUYECKHX PEaKIWid B JIa0opaTopuul W OBITY.

HepBaﬂ nmomMoub MMpu XUMHYICCKUX 0XKOraX U OTpAaBJIICHUAX

XUMHUYECKOE  3arpsi3HEHHUE OKpYyXKaromled  cpelnbl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE MOYBbI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 IPEJOTBPAIICHUS
[Ipenenbnas ponyctumas koHueHtpauus emectB (IIJK). Ponp xumuu B
pEelIeHNH DKOJIOTHYECKUX TpolsieM. VYCWwIeHHe MNapHUKOBOTO 3¢ dexra,

paspymi€cHUe O30HOBOT'O CJI0A

[Tpumenenne cepsbl, a3zora, Gocdopa, yriaepoaa, KpeMHUS U MX COCIUHEHHH B
OBITy, MEAWIMHE, NPOMBIIUICHHOCTH M CEIbCKOM Xo3stiicTBe. I[lpuMeHenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIICHHOCTH UX coeAnHeHuH. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH

[TpuponHble HMCTOYHUKU YIIIEBOAOPONOB (yrojib, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepaboTku (0EH3MH), UX POJb B OBITY M MPOMBIIIIEHHOCTH

6.5

HCpBOHa‘IaJ'II)HLIG MOHATHS 00 OpPraHM4YCCKHUX BCHICCTBAX KaK O COCAUMHCHHAX
yriepoaa (MeTaH, 9TaH, 9TWJICH, aAlICTUJICH, OTAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).

[TonsiTne 0 OMOIIOTHYECKH BAKHBIX BELIECTBAX: JKUpax, Oelkax, yriaeBojax — U ux
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POJIA B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o opMyaM XMMUYECKHX COEIUHEHHH
7.2 Macchl (MaccoBOM) JOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€¢ U3AaHue, nepepaboTaHHOE,
8 kimacc/ I'abpuensn O.C., Octpoymon U.I'., CnankoB C.A. AKIIMOHEpHOE
obuectBo «M3narenbctBo «lIpocBenienue»

* Xumusi: 9-if kitacc: 0a30BbIM YpPOBEHb: YUEOHUK; 5-€ U3aHue, nepepadboTanHoe,
9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnaakoB C.A. AkiimoHepHoe

obmectBo «M3naTenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIS
AM. Paneuxunii. Xumus. Junaktudaeckuii Marepuai. 8-9 knaccol. M.

[IpocBenieHue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/

http://school-collection.edu.ru/catalog
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